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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa u Hadajga MaTEMaTHMYECKOTO aHAJIN3a» SIBISETCS
OJHUM M3 HauOoJiee 3HAYMMBIX B IPOrpaMMe CpEAHEro oOmero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeYMBaeT MHCTPYMEHTAJIbHYIO0 0azy AJis
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroi CTOPOHBI, (hopMHpyeT
JIOTHYECKOE U aOCTPaKTHOE MBIIIJIEHHE 00YyJarolMXcsi Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUSI MHPOPMATHKH, OOILIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U JIPYTUX
JUucIMIUIMH. B pamMkax maHHOro y4eOHOro Kypca oOOyd4aroniuecs OBJaJ€BaIOT
YHHUBEpPCAJIbHBIM SI3IKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTU4eckoi hopme.

VY4eOHbI Kypc anredpsl U HayaJl MaTeMaTHYECKOI'O aHaliu3a 3aKJIajbIBAaeT
OCHOBY JJI YCHEIIHOIO OBJIaJCHUS 3aKOHAaMU (PU3MKM, XUMHUH, OMOJIOTHH,
MOHMMAaHHWsI OCHOBHBIX TEHIEHINI pa3BUTHsI SKOHOMUKU U OOIEC TBEHHON JKU3HH,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX IS JaJbHEHIero oOpa3oBaHUs U B
MOBCEIHEBHOM XM3HU. B TO ke Bpems oBlajeHHe aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIMSMHM aireOpbl U MaTeMaTHUYECKOrO aHajlu3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH, JOKAa3bIBaTh
YTBEPXKACHUS C TMOMOIIBI0O MHAYKIIUKA M PAcCykAaTh AECTyKTHBHO, HCIOIH30BAThH
0000lIeHNEe M KOHKpETH3alulo, a0CTparupoBaHUE U aHAIOrHI0, (HOpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBILUIECHUE.

B xozme usyuenus yueOHOro kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO
aHanm3a» OOydJaromIrecs: MOJIy4aloT HOBBIM OMBIT PEUICHHUS MPUKIATHBIX 3a1ad,
CaMOCTOSITEJIBHOTO IOCTPOEHUSI MATEMAaTUYECKUX MOJEIEN PEANbHBIX CHUTYaIHi,
UHTEpIIPETallMd  MOJIyYEHHBIX  pEHICHUH, 3HAKOMATCA €  [pUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEW B NpUpOJE, HAyKe M HUCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSMHU U UX aBTOPaAMHU.

VYyeOHblli Kypc 00JaaeT 3HAYMTENIbHBIM BOCIUTATEIbHBIM MOTEHLIHUAIIOM,
KOTOPBIA peanu3yeTcs Kak dYepe3 YyueOHBIH Marepuas, CIoCOOCTBYIOIIMA
(GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHMsI, TaK M 4Yepe3 crenupuky ydeOHOM
NEeSTeNIbHOCTH, TpeOyrouell MpOoJOHKUTEIbHOW  KOHILIEHTpAllMd  BHUMAaHMUS,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a TOJyYEHHBIN
pe3ynbTar.

B ocHoBe Mmetomukm oOydeHuss anreOpe W HadajlaM MaTeMaTUYeCKOro
aHaJIn3a JISKUT AESITeIbHOCTHBIM MPUHIIUIT O0y4EHUSI.

B crpykrype yueOHOro kypca «AnreOpa M Hayaiza MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COAepXKAaTeIbHO-METOANYecKne TuHIM: «Yncna
U BeIUMCIeHUs», «DyHKIMN U rpadukm», «YpaBHeHHs U HepaBeHCTBay, «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIE



COJIEPKATEIbHO-METOANUECKUE JIMHUMA HW3Yy4YaloTCid Ha TMPOTSDKEHUH JBYX JIET
oOydeHHs HAa YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, €CTECTBEHHO JIOTIOJHSS
JpyT Ipyra U MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMH M paszzeiamu. JlaHHBIHA
y4eOHBbII KypcC SBISIETCS MHTETPATHUBHBIM, TOCKOJIBKY OOBEIUHAET B cebe
coJlep)KaHNe HECKOJIbKUX MAaTEMaTHYECKUX AUCIUIUIMH, TaKUX Kak airedpa,
TPUTOHOMETpPHUS, MAaTEeMAaTHUYECKUN aHallu3, TEOPHS MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. Ilo mepe Toro kak oOywarolquecs OBIAAEBalOT BcE Oosee
HIMPOKUM MAaTEMAaTUYECKHUM aIllapaToM, y HUX MOCIEA0BaTeIbHO (OPMUPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb pealbHOU
CUTYallUM, IPUMEHATh 3HaHUS, TIOJyYeHHbIE TIPU U3yUYE€HUH Yy4eOHOro Kypca, AJis
pelIeHusl CaMOCTOATEIBHO CHOPMYIUPOBAHHON MaTeMaTHUYECKON 3a7auu, a 3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

CopeprkaTeabHO-MEeTOANYECKass JTUHUA «YKclia ¥ BBIYMCICHUS» 3aBEpIIacT
dbopMHpOBaHKE HABBIKOB MCMOJIB30BAHMS IEUCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO
HayaTo Ha YpOBHE OCHOBHOrO0 o01ero oopazoanus. Ha ypoBHe cpennero oo1iero
oOpa3zoBaHug 0co00€ BHUMaHuE yzensercs (OPMHUPOBAHHWIO  HABHIKOB
palMoOHANTBHBIX BBIYUCICHUN, BKJIIOYAIONUX B CE0s MCIIOJNB30BAHHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeJaThb NPUKUIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHMCIIOBBIE BBIPAXKEHHUS, pabOTaTh C MaTEeMATUYECKUMU
KOHCTaHTaMU. 3HAKOMBIE OOYYaroIIMMCS MHOXECTBAa HATYpalbHBIX, LEJBIX,
palMoOHANBHBIX M JCUCTBUTEIBHBIX  YHCEN  JOMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4Hcell. B KaXIoM U3 3THUX MHOXECTB paccMaTpuBalOTCA
CBOMCTBEHHbIE €My cleuupuyecKkue 3a7aud W OIepaluu: JIeJeHHE Haledlo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXECTBE LEJNbIX YHCET, OCOOble CBOWCTBA
palMoOHANBHBIX W HPPAIMOHANBHBIX YUCEI, apu(METHUECKUE OTepaIlui, a TaKXKe
U3BJICUCHUE KOPHS HATypajbHOW CTENEHW HAa MHOXKECTBE KOMIUICKCHBIX HYHCEI.
bnarogapss mociieoBaTeIbHOMY pPacCIIMPEHHIO Kpyra HCHOJIb3YEMbIX YHUCET U
3HAKOMCTBY C BO3MOJKHOCTSMU MX NMPUMEHEHHS Ul PELICHUs Pa3IMYHbIX 3a/1ad
dbopMupyeTcsi TpeACTaBlIeHNE O €IUHCTBE MAaTEMaTUKU KaK HAyKd U €€ poid B
MOCTPOCHUU MOJIENE peallbHOTO MHpA, IMIMPOKO HCHOIB3YIOTCS 00O0OIIeHHE U
KOHKpETH3aIHSI.

Jluaust «YpaBHEHHS U HEPABEHCTBa» peaU3yeTcsl Ha MPOTSHKEHUH BCETO
oOyueHus Ha YpOBHE CpeIHEro oOmiero o0pa3oBaHUS, MOCKOJBKY B KaKIOM
pasnene IIporpaMMbl TPEenyCMOTPEHO pEUICHHE COOTBETCTBYIOINIMUX 3aaad. B
pesynpraTe OOydaroluecs OBIAACBAIOT PA3NIUYHBIMA METOJAMHU DIl CHHS
palMoOHANbHBIX, HPPALMOHANBHBIX, IIOKa3aTeJIbHbIX, JIOTrapu(PMUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEpaBEeHCTB M CHCTEM, a Takxke 3ajad,
cojepkammx mnapamerpsl. [lonmydeHHbIE yMEHHS IIHPOKO HCIONB3YIOTCA TMpU
UCCIIeIOBaHNH (YHKIMI C MOMOINBIO MPOU3BOAHON, MPU PEIICHUHU TP UKIaIHBIX



3a/la4y M 3a7a4 Ha HAXOXJCHUE HAMOOIBIINX U HAMMEHBIITNX 3HAYCHUN (DYHKITUH.
JlanHasi comeprkatenbHasi TUHUS BKJIIOYAET B ce0s Takxke (pOpMUpPOBAHUE YMEHHI
BBIMOJHATH  pacuéTel 1o  (opmynaM, TpeoOpa3oBaHUS  paAlMOHATBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKECHUU,
coJlepKallluX cTerneHu u Jorapudmbl. braromaps u3ydeHHio anredpanyeckoro
MaTepuajia  OPOUCXOIUT  JajJbHEHIIEE  Pa3BUTHE  AJITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUSI O0yJarommxcs, (GOpPMUPYIOTCS HABBIKK JETYKTUBHBIX
paccykJieHuid, paboThl C  CHMBOJBHBIMH  (opmMamMu,  MPEACTABICHUS
3aKOHOMEPHOCTEM W 3aBUCMMOCTEH B BUJE PAaBEHCTB M HEpaBEHCTB. AureOpa
npeayaraetr d(PQPEKTUBHBbIE HWHCTPYMEHTHI IS PEHICHHS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMU ©U  TpaduKu» TECHO
NeperuieTaeTca ¢ JPYruMU JIMHUAMH Y4eOHOTOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIEA0BATENBHOCTD U3YUEHUSI MaTepuaia. M3ydyeHne CTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(pMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUI, X CBOKCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIMI Uil PEHICHUs 3aJad U3 JIPYTruX y4eOHbIX
MPEAMETOB U PEATbHOM )KU3HHU TECHO CBSI3aHO KaK C MAaTEMATUYECKUM aHaIM30M,
TaK U C pElIeHWEeM ypaBHEHUH M HepaBeHCTB. [Ipu sToM OosbIIOe BHUMaHHE
yaenserca (OPMUPOBAHUIO YMEHUS BbIpaKaTh (POPMYJIAMH 3aBUCUMOCTH MEXKIY
pa3IUYHBIMU BEJIUYMHAMH, HCCIEAOBAaTh IOJNY4YEHHbIE (YHKLIHMH, CTPOUTH HX
rpaduku. Marepuan 3Toil cofepkaTeIbHON JTMHUU HAIleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIUYMHAMH B
paznu4yHON ¢opMe: aHATUTHUECKOU, rpaduyeckord u ciioBecHoil. Ero m3yuenue
CIIOCOOCTBYET ~pa3BUTHIO AJITOPUTMHYECKOTO MBILUICHHS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIUU, UCTIOI30BaHUIO aHATIOTHH.

CopnepxarenpHas nuHus «Hauyanma maTemaTHdeckoro aHanusa» I03BOJISET
CYILIECTBEHHO PACIIUPUTHh KPYI KaK MaT€MAaTHYECKUX, TaK W MPUKIAJHBIX 33/1ad4,
JOCTYIIHBIX OOyYarouuMmcs, TaKk KaK y HUX MOSIBISETCS BO3MOXHOCTb CTPOMTH
rpa@uKy CIOXKHBIX (PYHKUMN, ONpPENesTh WX HauOOJbIIME W HaUMEHbILINE
3HAYEHUA, BBIYUCIATH IUIOMAAN (Uryp U OOBEMBI Tell, HaXOJUTh CKOPOCTU U
YCKOpeHMsI TmpoueccoB. J[laHHasg coaepkarenpHas JMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHMS MATEMATHYECKUX MOJIEIEH pEaJbHbIX CUTYalHil,
MO3BOJISIET HAXOJUTh HaWJIy4yllee pelIeHHe B NPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIBHO-?PKOHOMHUYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHUYECKOIrO
aHanM3a CIOCOOCTBYET pPa3BUTHIO a0CTPAKTHOTO, (POPMaIbHO-JIOTHUYECKOTO U
KpEaTUBHOIO MBbINUICHHs, (HOPMHUPOBAHMIO YMEHHUI pacrno3HaBaTh MPOSIBICHUSA
3aKOHOB MaTeMAaTWKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O



BBIJIAIONINXCS PE3YJIbTaTax, IMOJYYEHHBIX B XOJAE pPa3BUTHS MAaTEMAaTHKH Kak
HAyKH, 1 00 UX aBTOPaX.

ConeprxarenbHO-MeTOIMYECKas JIMHUS «MHOXKECTBa U JIOTUKA» BKJIIOYAET B
ceOsi DJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTUYeCKOW JIOTHMKU. TeopeThko-
MHO>KECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KyPC MIKOJIbHON MaTEMaTUKU
U TpeiaraloT Haubosiee yHHBEpPCAJbHBIA S3bIK, OOBEAMHSIONIUN BCE pPa3/eibl
MaTeMaTUKd M €€ MPWIOKEHUH, OHHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKHE
JUCHUIUIMHBL W MX TPWIOKEHUS B eauHoe Ienoe. [loaromy BakHO AaTh
BO3MOXKHOCTh OOyYaromeMycsi MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTUKU M MCIIOJIb30BaTh €r0 JUIsl BBIPAXKEHUS CBOMX MBICIEH.
JpyruM BaXHBIM TMPU3HAKOM MaTEeMaTHKH KaK HayKd CJeIyeT MpHU3HaTh
CBOMCTBEHHYI0 €M CTpPOrocTb OOOCHOBaHUW U CJEJAOBAaHUE OMNPEACIEHHBIM
npaBujiaM  TMOCTPOCHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTEMaTUYECKON JIOTHKHU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS
00y4aromMXxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKICHHSI HA OCHOBE JIOTUYECKHIX
npaBwi, POPMUPYET HABBIKA KPUTHIECKOTO MBIIIICHUS.

B yuebHoM Kkypce «AnreOpa W Hauyajga MaTeMaTHYECKOrO aHaJIA3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHMYECKOIO0 MOJCIUPOBAHUS, KOTOpHIE IMPHU3BaHBI
coco0cTBOBaTh (HOPMHUPOBAHHIO HABBIKOB IIOCTPOCHHUS MOJENIEH peasbHbIX
CUTyalliii, WCCIENOBaHUS OSTUX MOJENEH C TOMOIIBbIO ammapaTa aiaredpbl u
MaTEeMaTHYECKOTO aHaln3a, WHTEPIpPETalliu TOJYYEHHBIX pEe3yNbTaToB. Takue
3a/1aHusl BIUIETEHBI B KAKIIBIN U3 Pa3esioB IPOTrpaMMBbI, MOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJb3yeTCs JUIsl pelleHMs NMpUKIaaHbIX 3a1ad. [Ipu
pellleHuu  peajbHBIX  MPAKTUYECKUX  3a7ad  OoOydyarouiuecss  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBATH  MpoOJieMy.
HestenpHOCTh 1O  (OPMHPOBAHMIO HABBIKOB PEIICHUS MPUKIAAHBIX 3aja4
OpraHu3yeTCs B MPOIECCE N3YUEHMSI BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yuyeOHOro Kkypca «Anredpa W Hayajga MaTeMaTHUYECKOIrO
aHanu3a» oTBoaAuTCs 272 4vaca: B 10 kinacce — 136 yacoB (4 yaca B Hezento), B 11
kiacce — 136 yacoB (4 Jaca B HEJICIIO).



COJAEPXKXAHUME OBYUYEHUA
10 KIIACC

Yuciia v BbIYUCTIEHUS

Pannonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, MPOLIEHTHI,
OeckoHeuHble Mepuoanyeckue apoou. llpumenenue ApoOeil U MPOLEHTOB IS
pelIeHUs NPUKIAAHBIX 3a/1a4 U3 PA3JIUYHBIX OTPACIIE 3HAHUI U pEallbHON KU3HMU.

JlelicTBuTENbHBIE 4YHMCHa. PalMoHanbHble W HUpPpPAlMOHAIBHBIE YHUCIIA.
ApudmMernueckne  omepanmuu € JICHCTBUTEIBHBIMU  4YUCIaMH.  Moaynb
JNEUCTBUTEIBLHOTO YKClia U ero cBoicTBa. [IpubnnxEnHbie BBIUMCICHUS, TTpaBuiIa
OKpPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp C uenbIM mokaszareneM. buHom Herorona. Hcnonbs3oBaHue
NoAXOsAIEH (POPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEI JI PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ MIPEACTABJIECHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypalbHOM CTETICHH U €T0 CBOMCTBA.

CreneHp C palnuMoOHAJIBHBIM IOKAa3aTelieM W €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM IIOKA3aTeIIEM.

Jlorapupm uymcna. CpoiictBa jorapudma. J[lecaTuyHble U HaTypaJibHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTAaHI'€HC YMCJIOBOI0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXIACCTBEHHBbIE MPEOOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pellIEeHNEe HEPABEHCTBA.

OCHOBHBIE METOJIbI PEUICHUS 1IEJIbIX U JTPOOHO-PAIIMOHAIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOrowIieHsl OT OJHOW NEPEMEHHOM. [lemeHne MHOrousjeHa Ha
MHOIOYJIEH C ocratkoM. Teopema be3sy. MHOrowieHsl ¢  LEIBbIMH
ko3 dunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COJEPKALUX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcHOBHBIE METO/IbI pelieHus
UppaIlMOHATBHBIX YPaBHEHHM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METObl PEUICHUS MOKAa3aTeIbHBIX

YPaBHCHUM.
[IpeoOpazoBanre BeIpaKeHHH, COACPIKANTUX JTOTapU(MBI.
Jlorapudmuueckue ypaBHEHUHI. OcHOBHBIC METO/IbI peIICHHS

JorapuPMUUYECKUX YpaBHCHUH.
OcHOBHbIE TPUTOHOMETPUUYECKUE dbopmMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUM. PellIeHrne TPUroHOMETPUIECKUX YPABHEHUN.



Pemenne cucreM nMHEWHBIX ypaBHEHMH. Marpuna CHCTEMbBI JTUHEUHBIX
ypaBHeHHi. OnpenenuTenb MaTpullbl 2X2, €ro TEOMETPUYECKUH CMBICI H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUs, IPUMEHEHHUE ONPENCIUTENS I PeIleHUs
CUCTEMBbl JIMHEWHBIX YypaBHEHHMW. PemieHue MNpuUKIagHbIX 3a7ad4 C IMOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHMU. VcciaegoBaHue TMOCTPOEHHONM MOAENH C
MOMOILBIO MaTPHULL U ONPEIETUTEINIEH.

[TocTpoeHre MaTEMATUYECKUX MOJIENIEH PEaJbHOW CUTyallMd C MOMOULIBIO
ypaBHEHHI U HepaBeHCTB. [IprMeHEHMe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3aJad M 3a/lad U3 Pa3ju4HbIX 00JlacTell HAayKu M pealbHOU
KU3HU.

DOyHKUUM U rpaPuKHu

Oynkuusa, crnocodbl 3amaHus QyHKIuH. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnoszummst pyukmuit. ['paduk  dyHkuun. DneMeHTapHble TpeoOpa3zoBaHus
rpaduKoB HyHKITUH.

OOusacTh ompeneneHus 1 MHOXECTBO 3HaueHud QpyHkuuu. Hynu ¢yHKuuu.
[TpomexxyTkH 3HaKONMOCTOSIHCTBA. YETHBIE U HEUETHBIE PyHKIMU. [leprnoanyeckue
¢bynkiuu. [IpoMeXyTKM MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl U MUHHUMYMBbI
dbynkuuu. Hanbomnbiiee 1 HauMeHbIlIee 3HAaUCHHS (PYHKIIUU HA TIPOMEXK YTKE.

Jluneitnasi, kBaapaTU4yHas M JAPOOHO-TMHEHHas (QyHKIUH. DJIeMEeHTapHOE
UCCJIEI0BAHNE U TOCTPOEHUE UX IPAPUKOB.

CrenenHas (hyHKUHMS ¢ HATYpaJbHBIM U LIEJIbIM MOKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOpHA N-OM cCTenmeHW Kak (QYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM [TI0KA3aTEIIEM.

[TokazatenbHast u jorapumuyeckas (QyHKIIMH, WX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadgukoB GyHKUUNA ISl peLIEHUS] yPaBHEHU.

TpuroHomeTpuyeckas OKPYXKHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKHUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHbIX IMPOLECCAX U SIBJICHUSAX.
['pacduku peanbHBIX 3aBUCUMOCTEN.

Hayana MaTeMaTH4eCKOro aHaIu3a

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IOCJeIOBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKOn WHIYKIHH. MoHOTOHHBIE u OTpaHUYCHHBIC
NIOCJIENOBATENBHOCTU. VICTOpUS BO3HMKHOBEHWS MAaTEMaTHYECKOIO aHAIM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reomerpuueckas nporpeccun. beckoHeuHo yObIBaro1ast
reomerpuyeckas nporpeccus. Cymma OeCKOHEUHO yOBIBAIOIIEH IeOMeTpUYECKOM
MIPOTPECCUHU. JIMHENHBINA U 3KCIIOHEHIUAIBHBIN pOCT. Hncno e. Dopmyiia CIOKHBIX
NPOLEHTOB. McCronb30BaHWE MPOrPECCUM Ul PEUIEHUS pPEAJbHBbIX 3a7ad
MPUKJIAJHOIO XapaKTepa.



HempepriBHbIE (QYHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkmuii. CBoiicTBa (yHKUMH HEMpephIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHs HEPAaBEHCTB. [IpMMeHeHME CBOWCTB HENPEPBIBHBIX
(GYHKIMI U1 perieHns 3a1a4.

ITepBast u Bropas npousBojHble PyHKIMH. OnpeaeneHue, reOMETPUIECKUN 1
buznyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOM K TpaduKy (PYHKIIHH.

[IpousBoanble  3neMeHTapHbIX  (pyHkuumil.  [Ipou3BogHast  CymMbl,
IPOU3BENICHUS, YACTHOTO YU KOMITO3UIIMHN (PYHKIIUH.

MHoxkecTBa U JIOTHKA

MHOXeCTBO, onepanvy HaJ MHOXECTBAMU M HX CBOWCTBA. Jlnarpammsl
Oiinepa—Benna. [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO —ammapara  Juis
ONMCAHUs PEAIbHBIX IPOLECCOB M SBICHHUM, NPU PELICHUM 3a0a4 W3 JAPYIUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTUYECKOTrO OOBEKTa, CIEJCTBUE,
JI0Ka3aTEJIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KIJACC

Yuciia 1 BBIYMCICHUS

Harypanbubie u nensle yncna. [[pumeHeHrne MPU3HAKOB JETUMOCTU LEJbIX
yuces, HauOonbplui oOumit aenurtens (nanee — HOJl) u Haumenbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moyinto, anroputMa EBknuaa nis pemenus
3a/1a4 B LIEJIBIX YHUCIIAX.

KoMmmnekcHble yucna. AureOpanyeckass U TpUTOHOMETpUYecKass (HOpMbl
3alliCU KOMIUIEKCHOTO uHcia. ApupMeTHYEeCKHe ONepalud C KOMILIEKCHBIMU
yrcnamu. M300paxeHne KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHn U3 KOMIUIEKCHOrO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN ISl PelIeHUs PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHeHNs U HEPaBeHCTBA

CucreMa © COBOKYNHOCTh YpaBHEHUH M HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKHX  YpAaBHEHUHM €  MOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH. Perienrie TpuroHoMeTpuuecKuX HEPaBeHCTB.

OCHOBHBIE METOJIBI PELICHHUS MOKAa3aTeNbHBIX M  JOrapuMUYECKUX
HEPABEHCTB.

OCHOBHBIE METObI PELICHHS HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM U COBOKYIHOCTEH palMOHaIbHBIX,
UPpaLUOHATBHBIX, IOKA3aTEIbHBIX U JIOrapUPMUUECKUX YPaBHEHUN.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C ITApaMeTpaMu.



[IpumeHeHne  ypaBHEHHMH, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad W3 Pa3IMYHbIX O0JacTedl HayKu WU pealbHON
YKU3HH, UHTEPIPETALHNS TOTYYEHHBIX PE3YIIHTATOB.

DOyHKUMH U TPaPuKu

I'paduk xommosurnuu ¢yHkui. ['eomerpudeckue o0pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMU, UX CBOMCTBA U IpauKH.

['padrueckrie MeTonbl pellleHUs YpaBHEHUW M HEpaBeHCTB. | 'paduyeckue
METOJbI PELICHUS 3a]1a4 C TapaMeTpaMHu.

Hcnonb3oBanue rpadukoB (QyHKIMN A HccaeqoBaHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HUKAIOT MPHU PEIICHUH 3a/Jad U3 JIPYTHX Y4EOHBIX
IPEIMETOB U PEATIbHON KU3HU.

Hauana MaTeMaTH4ecKOro aHajamnsa

[IpumeHneHnue mMpou3BOAHON K MCCIENOBAaHUIO (QYHKIIMA Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxoxzaeHnue  HauOoJIbIIEr0o W HAUMEHBILIETO  3HAYECHUM
HEINpEepPbIBHON (DYHKIMHU HA OTPE3KE.

[IpumeHeHne NpPOM3BOJHON JUIsI HAXOXKIAEHUS HAWIYYIIEro pEIICHHUs B
NPUKIAIHBIX 3a/ladax, s ONPEACIICHUS] CKOPOCTM M YCKOPEHHMS IpoIlecca,
3a1aHHOTO (HDOPMYJIIOH MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3Hbix. I[lepBooOpazHbie
aneMeHTapHbIX QyHKIMi. [IpaBuiia HaxoXKAeHUsI TEPBOOOPA3HBIX.

WNuterpai. I'eomerpuueckuit CMBICII VHTErpaia. Brruucnenue
ornpeenéHHoro uurerpaia mno ¢popmyne Hetotona-JleiOuua.

[Ipumenenue wHTETrpana IJs HAXOXKACHHS IUIONIAIed TUIOCKUX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Tpumepsl pemiennii auddepeHanbHbIX  ypaBHEHU. Maremarnueckoe
MOJICJIMPOBAaHUE pEalbHBIX IPOLIECCOB C MOMOUIbIO AU PEepeHInaTbHbIX
YPaBHEHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHET'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpaxaaHCKOTrO BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN TO3UIIMN 00 yJarOMIerocsl Kak aKTUBHOTO H
OTBETCTBEHHOTO  4JIEHa  POCCHICKOro  OOIIeCTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SIBJICHHM,
Mnporeayp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W APYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HMHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PaKITAHCKONW HACHTUYHOCTH, YBAKCHHS K
MPONJIOMY M HACTOSIIEMY POCCUUCKONW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKECHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUN B JIPYTHMX HayKaxX, TEXHOJOTUsIX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHME JTYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM UM JACATEIBbHOCTBIO YYEHOIO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYHMBOTO OYIyIIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUHN, PacCyKICHHUI, BOCIPUUMUNBOCTD
K MaTEMaTUYECKUM acCIlleKTaM Pa3JIMuHbIX BUOB UCKYCCTBA;

5) pus4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh YMEHHS TPUMEHATH MaTEeMaTUYeCKHUE 3HaHUS B
MHTEpecax 3I0pOBOTO 1 0e30MmacHoro o0pasa >XKM3HHU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JIOPOBbIO (3/I0pOBO€ THUTaHUE, COANIAHCUPOBAHHBIM PEXKUM 3aHITUU U
OT/IbIXa, PEeryisapHas (pu3HUecKas aKTUBHOCTH), (PM3UYCCKOE COBEPIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JEATEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTU TPYJOJIO0HUs, HHTEpPEC K
pa3uuHbIM  cepam  TpodeCCUOHATIBHOM  JEATEIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M e€ TNPHIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymiedn mpodeccun W pealn30BBIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,



TOTOBHOCTh U  CHOCOOHOCTh K  MareMaTUYeCcKOMy  OOpa3oBaHHIO |
caM000pa30BaHUI0 HAa TPOTSHKEHWHM BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1a4 MAaTEMAaTHUEeCKOU HAMPaBICHHOCTH,

7) 3K0JIOrH4eCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TMOHHUMAHUE BIIWSHUS
COIMATBHO-I)KOHOMHYECKHUX MPOIECCOB HA COCTOSHUE MPUPOIHOU M COIHMATBHON
CpeIlbl, OCO3HAHKE TJI00ATEHOTO XapaKkTepa AKOJIOTHIECKUX TTPOOIeM, OpUEHTAITUS
Ha TPUMCHECHHE MaTEMaTHYECKHUX 3HAHMM I pEIIeHUs 3ajJad B 00JacTH
OKpY’KaroIlel cpelbl, IJIaHHPOBAHUE TIOCTYNIKOB M OIICHKM HUX BO3MOXXHBIX
MOCJIEACTBUMN JJIsl OKPY’KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  Pa3BUTHUS HAyKu MW  OOIIECTBEHHOW  NPAKTUKH, ITOHUMAaHHE
MaTeMaTH4YeCKOW HayKu Kak cdepbl YelIOBEYECKOW JeSITeIbHOCTH, JTAloB €&
pa3BUTHS W 3HAYUMOCTH JUISI PA3BUTHS I[MBWIM3AIlMN, OBJAJICHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKON KyJIbTYypOW KaK CpPEICTBOM IIO3HAHHS MUpA,
TOTOBHOCTh OCYIIECTBIISAITH MPOEKTHYIO W HCCIEAOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIEe 1eHCTBUS

Ba3oBble Jjornyeckue geiicTeus:

BBISIBIISITh M XApPAKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TOHATUM, OTHOIIEHUH MEXIYy TMOHATUSAMH, (OPMYJIUPOBATH
OIIpe/IEeNICHUs MMOHATHM, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KilacCU(pUKaLUY,
OCHOBaHMSI J171s1 0000IIEHNS U CPAaBHEHUS, KPUTEPUHU MPOBOAUMOTO aHAIIN34;

BOCIIPUHUMATh,  (OpPMYyJIupoBaTb W  NpeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0IIME, YCIOBHBIE,

BBISIBIISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEYUHS
B (hakTax, JAHHBIX, HAOJIIOJEHUSX U YTBEPKICHUSX, MpeljaraTb KpUTepuu IJis
BBISIBJICHUS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNI;

JenaTh BBIBOJABl C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIJIFOUCHHUI, YMO3aKIIOUEHUI 110 AaHAJIOTHUU;

IIPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPANBATh ApTyMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUSI U BHIBOJIBL;

BBIOMpATh crnocod pemeHuss ydyeOHOM 3anayu  (CpaBHUBATh HECKOJBKO
BapHMAaHTOB  pelleHMs, BbIOMpaTh Hauboiee MOAXOAAIUNA C  y4€ToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHEB).



ba3oBble ucciaenoBarejJbCcKHe AeHCTBHA:

UCIOJB30BaTh BOMPOCHI KaK HCCIENOBATENbCKUM HHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BONPOCHI,  (UKCHUPYIOIIUME  MPOTUBOpEUYHE,  MpodIemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOEe, (OpMHUpPOBATH THIOTE3Yy, apryMEHTHPOBAThH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTu4ecKkoro oObeKTa, SBJIEHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIHPOBATh OOOOIICHUS M BBIBOJBI O pe3yJibTaTaM
NPOBENEHHOTO  HAOMIOJIEHUs,  KCCIIEIOBaHUS, OIEHUBATH  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHUII;

IIPOTHO3UPOBAaTh BO3MOXKHOE pA3BUTHE INIpoLEcCca, a TaKKe BbIIBUTATh
MPEATNOIO0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH JUIMTHI MHPOpPMAIMK, TaHHBIX, HEOOXOIMMBIX IJIsl OTBETa Ha
BOIIPOC U JJI PELICHUS 3a1a4H;

BbIOMpaTh MH()OPMALINMIO U3 UCTOYHUKOB PA3UYHBIX THUIIOB, aHATM3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATH HMH(POPMALMIO PA3IUYHBIX BUAOB U
dbopm npeacTaBIeHNUS,

CTPYKTYypUpPOBaTh WHGOPMAIMIO, MPEACTABIATh €€ B pa3inuHbIX (opmax,
WJLTIOCTPUPOBATh TpaUuecKy;

OLICHHBATH Ha/1EKHOCTD uHbOopMauu o CaMOCTOSITENILHO
c(OpMyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eiiCTBUS

OO0menne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXkIECHUS B COOTBETCTBUH C YCIOBUSIMHU U
HeasiMu  OOLIEHMS, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh NOSICHEHMS IO XOJy PEUICHUs 3aJayH,
KOMMEHTHUPOBATH MOJTYYEHHBIA PE3YJIbTAT;

B X0/ 00CYKJEHHs 3a/laBaTh BOMNPOCHI IO CYIIECTBY OOCYX IaeMOM TEMBI,
npoOsieMbl, peuiaeMoM 3aJayd, BbICKA3bIBaTh WJEH, HalleJIEHHblE Ha TIOWCK
pELIEHUs, COIOCTABIATh CBOM CYXKIECHHUS C CYXICHUSMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3iM4yMe M CXOACTBO MO3ULMH, B KOPPEKTHOH (opme
(GbopMyIUpOBATh Pa3HOIIACHS, CBOM BO3PAXKECHUS;

IIPEACTABIATh PE3YJbTAThl PEIICHUSA 3a0a4H, SKCIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUHU.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTaBJIAThH IIaH, aJITOPUTM PENICHUS 3a/1aud, BEIOUpATh CIOCOO pelieHus ¢
y4E€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH( OpMalIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIA HHTEJIJICKT:

BIAJCTh HABBIKAMH  TIO3HABaTEIbHOW  peduieKCMu  Kak  OCO3HAHUS
COBEPIIAEMbIX JCHUCTBUNA U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CcaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTaTta pelieHus
MaTeMaTU4YECKOW 3aauH;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH NP PELICHUH 3a]a4H,
BHOCHUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD MPUYN HbI
JOCTHKEHUSI WIIA HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OILIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATENbHOCTD:

MOHUMATh U KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAUBUYATbLHON
paboThl mMpuU pelmieHuH YYeOHBIX 3a/lad, MPUHUMATh 1eJb COBMECTHOM
NeSATEIbHOCTH, TIAHUPOBATh OPTraHU3AIMI0 COBMECTHON palOoThl, pacHpeiessTh
BUJIbI palbOT, JOrOBapUBATHCS, OOCYXAaTh MpPOLECC U Pe3yabTaT paldoThI,
000011aTh MHEHHST HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (0OCYKIeHHsS, OOMEH MHEHHIA,
«MO3TOBBIE IITYpPMB» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl U
KOOPAVMHUPOBATh CBOM JCUCTBUS C APYrMMH YiI€HAMU KOMAaHJbl, OLICHUBATH
KaueCTBO CBOEr0 BKJIaJIa B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyd4aroumuiics MOTYYUT CIETYIOIIHE
MPEIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM palodeil MporpaMMbl Y4eOHOTO
Kypca «AnreOpa v Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yuciia ¥ BbIYMCTIEHHS:

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuogudeckas apoOb, TMPOIEHTHI, HUPPAIMOHATFHOE YHCIO0, MHOXECTBA
paIMOHANIBHBIX U JIEHCTBUTEIBHBIX YUCEN, MOAYJIh ICUCTBUTEIHHOTO YUCIIA,

NPUMEHATh JPOOM M TPOIEHTHI IS PEIICHUsS TNPUKIAIHBIX 3amad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATbHOU )KU3HU,

MPUMEHSTH MPUOMKEHHBIE BBIYUCIICHHUS, TIPABUIIA OKP YTIICHUS, IPUKHUJIKY H
OIICHKY pe3yJbTaTa BIUYNCICHUN;



CBOOOZHO OMNEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJB30BaTh MOAXOIAITYI0 (POPMY 3aMUCH ACHCTBUTEIbHBIX YHCET IS PEIICHUS
MPaKTUYECKUX 3a]a4 U NPEACTABICHHMS IaHHBIX;

CBOOOZHO OINEPUPOBATh MOHATUEM: apUPMETHUECKUNA KOPEHb HATypaibHON
CTEIICHU;

CcBOOOHO OMEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OMNEpUpPOBaTh MOHATHAMH: JOTapu(dM 4YHUCHA, ACCATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOZHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTAHI'€HC
YKCIIOBOTO apryMEHTA;

ONEepUpOBaATh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOIO
aprymeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIEC YPABHEHUS U YPaBHEHUS-CIIEACTBUS, PABHOCHJIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIUYHbIE METOJbl PEIIEHUs pPalMOHAIBHBIX H JPOOHO-
palMOHAJIBHBIX YPAaBHEHMI, MPUMEHATb METOJl MHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh IMOHATHUSAMHU: MHOTOWIEH OT OJHOW MNEpPEeMEHHOM,
MHOTOWIEH ¢ UeJbIMA KO3((HUIMEHTaMH, KOPHU MHOIOYJIEHA, IPUMEHATH
JIeJIeHre MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3314,

CBOOOZHO ONEpUPOBATH TMOHATUSAMU: CHUCTEMa JIMHEHHBIX ypaBHEHU,
MaTpuLa, ONPENEIUTENb MaTpUUbl 2 X 2 W €ro TIeOMETPUYECKHI CMBICI,
UCII0JIb30BaTh CBOMCTBA ONpeAeiauTeNs 2 X 2 il BBIYUCIEHHUS €ro 3HayeHwus,
OPUMEHATh ONPECIUTENN JUIsl PEUIeHUs CHUCTEMbl JIMHEHHBIX YpaBHEHMIA,
MOJICJINPOBATh PEAJIbHbIE CUTyalluu C IIOMOIIBIO CUCTEMBI JIUHEHHBIX YPaBHEHUI,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIHM C IIOMOLIBIO MAaTpULl M ONpPEIEIUTENEH,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOWMCTBA JEHUCTBUHA C KOpPHSAMH Mg TpeoOpa3oBaHuUs
BBIPAKEHNU;

BBITNOJIHATH MPE0Opa30BaHMsI YUCIOBBIX BBIPAKEHHH, COIEpPKALUX CTENEHH C
palMOHAIBHBIM IIOKA3aTeIeM;

UCIIOJIb30BaTh CBOICTBa norapupmMoB JUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHHUI;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: HUPPALUOHAIbHBIE, TOKAa3aTeNbHbIE U
JorapuMuyecKue ypaBHEHUS, HAXOIUTh UX PEIICHUS C TOMOIIbIO PABHOCUIIBHBIX
NIEPEXOA0B MIIM OCYLIECTBIISS IPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI Al MpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKUX BBIPAXKEHMUIA;

CBOOOZHO OMEpPUpPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HEOOXOAMMBbIE (OpPMyJbl Ui  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI;

MOJICJIMPOBAaTh peajbHblE CUTyallMM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDAKECHHUSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, WCCIEA0BATh
IIOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM ammapara anreOpsl.

DyYyHKUMH U TPAPUKH:

CBOOOJHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHS, CIOCOOBI 3aaHus (QyHKIUH,
B3aMMHO OOpaTHble (QYHKIHH, KOMMIO3ULIUA GYHKIUH, Tpadpuk GyHKIUH,
BBITIOJIHATH 3JIEMEHTapHBIE MTpeoOpa3oBanus rpaduKkoB QyHKIUHI;

CBOOOZHO OINEpPUPOBaTh MOHATUSAMU: 00JACTh ONPENEICHHUS U MHOKECTBO
3HaYeHUH PyHKUINHU, HYIH (PYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO ONEpUPOBATh IMOHATUSMHU: UETHbIE W HEUYETHbIE (YHKLHUH,
nepuoanyeckue (PyHKIMH, MPOMEXYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBbI U
MUHUMYMbI (DYHKIMHM, HauOOJbIIee W HaUMEHbIIEe 3HaYyeHue (QPYHKIUMU Ha
IPOMEXKYTKE;

CBOOOIHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypaJbHbIM U
LEeIbIM TOKa3aTenaeM, Ipa@uK CTENeHHOW (PYHKUMU C HaTypaldbHbIM M LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi CTeNneHH Kak (YHKUMH OOpaTHOW CTENEHH C
HaTypaJIbHbIM [10Ka3aTeJeM;

OIEpUpPOBaTh NOHATUSAMU: JIMHEWHas, KBaJpaTHYHas W JApOOHO-TUHEHHas
(GYHKIMH, BBIIOJTHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: IOKa3aTelbHAas M JorapupmMuyeckas
(yHKUMU, UX CBOMCTBA M TIpaUKH, KCIONb30BaTh UX TpauKu UIsl pelieHus
YPaBHEHUI;

CBOOOZHO ONEpUPOBATH TMOHATUSMHU: TPUTOHOMETPUUYECKA OKPYKHOCTD,
OIpEENICHHE TPUTOHOMETPUUECKUX (DYHKIIMI YUCTIOBOr0O apryMeHTa;

UCIIOJIb30BaTh Trpapukd (QYHKUMA Ui UCCIEIOBAaHUA NPOLECCOB H
3aBUCUMOCTEN NpPH PEIICHUH 3aJad U3 JAPYTUX Y4YeOHbIX MPEAMETOB U PeanbHOU
KU3HU, BBIpaXXaTh (JOpMyJIaMU 3aBUCUMOCTH MEKIY BEIHMUNHAMU;

Hauana maTeMaTH4ecKoOro aHajau3a:

CBOOOJTHO ONEPUPOBATH MOHATUAMU: apumeTHUecKass U TeOMeTpUYecKas
nporpeccusi, 6eCKOHEYHO yOBbIBaIOIIAsi FEOMETPUYECKAsl IPOTPECCHsl, IUHENHBIN U
HKCIOHEHLUAIBHBIA POCT, POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPE/ICTABICHUE
O KOHCTAaHTE;

UCII0JIB30BaTh IPOTPECCUM I PELICHUS PEaNbHBIX 33Jad IPHUKIAJTHOIO
XapakTepa;



CcBOOOIHO OTEPUPOBATH MOHITHSIMHU: OCIEI0BATEIbHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrPaHUYECHHBIE MOCIEA0BATEIHHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHUS MaTEeMaTHUECKOTO aHalM3a Kak aHalln3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: HENPEpPhIBHbIE (QPYHKIUU, TOYKU
pa3pbiBa rpaduka QyHKINU, aCUMITOTHI Tpaduka QyHKIUY;

CcBOOOMHO OINEepUpOBaTh MOHATHEM: (YHKIIHMS, HEMpephIBHAs Ha OTpE3Ke,
NPUMEHSITH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMM JIJ1s1 pellieHus 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMYU, KacaTenbHas K rpad@uky GyHKIUY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, TPOM3BEICHUS, YACTHOTO M KOMIO3HUIMH
nByX (YHKIUH, 3HATh MTPOU3BOIHBIC AJIEMEHTAPHBIX (QYHKIIUH;

UCIIOJIb30BaTh TEOMETPUUYECKUN W (U3MUECKHM CMBICT TPOU3BOJHON st
penieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOMHO  OMEpHpOBaTh TMOHATHUSAMU: MHOXECTBO, ONEpaldu  Hajl
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar /i ONMCAHUS PeabHbIX
IIPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3aJja4d U3 JPYTUX Y4eOHbIX IPEIMETOB;

CBOOOMHO OIEpHPOBaTh TMOHSATHSAMH: OIpENeIeHHe, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTa, I0Ka3aTeIbCTBO, PABHOCHIILHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOyd4aroumuics MOTYYUT CIETYIOIINE
npeaIMEeTHbIE Pe3yJbTaThl MO OTIACNBbHBIM TeMaM pabouell mporpaMMmbl yueOHOTO
Kypca «AnreOpa v Hayalla MaTeMaTUYECKOTO aHAIU3ay:

Yuciia 1 BLIYHCTEHHUS:

CBOOOZHO ONEpUPOBaTh MOHATUSAMHU: HATypaJbHOE U LEJI0€ YHCIIO,
MHO’KECTBA HATYpaJIbHbIX M ILIEJBIX YHCEJ, MCIOJIb30BaTh NPU3HAKU JEIMMOCTU
uenbix yucen, HOJ[ m HOK naTtypanpHBIX 4nceln mis penieHus 3a1a4d, IpUMEHATh
anroput™ EBknmnna;

CBOOOMHO OIEpHpOBaTh MOHATHEM OCTaTKa [0 MOJMAYNIO, 3alHChIBaTh
HaTypaJIbHbIE YUCJIa B PA3IMYHBIX MO3ULIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOZHO OMNEpPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUICKCHBIX YHCell, MPEACTABIATh KOMIUIEKCHBIE YHCla B alreOpanmdeckoil u
TPUTOHOMETPUYECKOH (hopMe, BBITIONHATH aprU(PMETHUECKUE ONEPAlUU C HUMH H
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OTMEPHUPOBATH TOHATUSIMHU: HUPPAIMOHAIBHBIE, MOKA3aTelbHBIE U
jJorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PEHICHUS C  ITOMOIIBIO
PaBHOCUJIbHBIX ITEPEXO/IOB;

OCYHIECTBJIATH OTOOp KOpPHEH TpU pEUICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOOMHO OMEpUPOBATH TMOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
NPUMEHATh  HeoOxomumple  (OPMYJBI ISl  PEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEN PALMOHAJIBHBIX, UPPALIMOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKUX YPAaBHCHUIN U HEPABEHCTB;

pemarb palHOHAJIbHbIE, UppaLMOHAIBHBIE, MOKa3aTeJbHBIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE ypaBHEHUS] U  HEPABEHCTBA,
coZieprKallye MOYJIA U ITapaMETPBIL;

MPUMEHSIThH rpaduuecKkrie METObI JJIsl PEIICHHs] YPAaBHEHUN U HEPAaBEHCTB, a
TaKKe 3aJ1a4 ¢ mapaMeTpamus;

MOJICIMPOBAaTh peajbHble CHUTyallUM Ha S3bIKE aire0pbl, COCTaBJISATh
BBIDQKCHUS, YPABHEHHUs, HEPABEHCTBA U MX CHUCTEMBbI 110 YCJIOBUIO 3aJayH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM aImaparta ajareopsl,
MHTEPHPETUPOBATH MOJTYUCHHBIN PE3YIIbTAT.

DyHKUMH U TPAPUKH:

CTPOUTh TpadUKU KOMMO3UIMU (PYHKIIMH C TOMOIIBI0 AJIEMEHTApHOTO
MCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKITU;

CTPOUTh TEOMETPUYECKUE o0Opa3bl ypaBHEHUH W  HEPABEHCTB Ha
KOOPJAWHATHOM TIJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATh TMOHATUSAMHU: TpaQuUKA TPUTOHOMETPUUECKHUX
byHKIMII;

OPUMEHSITh (YHKIMH 11 MOJCIMPOBAHUS M HCCIICIOBAHUS PEaslbHbBIX
IIPOLIECCOB.

Havana MaTeMaTH4eCKOro aHajmu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIEAOBaHMS (DYHKIIMM HA MOHOTOHHOCTb
Y SKCTPEMYMBI;

HaxXOJUTh HANOOJbIIIEe U HAMMEHbIIIee 3HAUCHUST (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOJHYIO JUISl HAXOXKACHUS HAWIYUIIEero PELICHUs B
MPUKIAAHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJadax, I
OTIPEJICICHHs] CKOPOCTH W YCKOPEHHsI TpoIecca, 3aJaHHOTO (OpMyJon win
rpadukom;



CBOOOZHO OMEepUpOBaTh TMOHATHUSIMHU: MEPBOOOpa3HasA, ONPEACIEHHBIN
UHTETpaJl, HAXOJIUTh IMEPBOOOPA3HbIC 3JIEMEHTAPHBIX (YHKIUA W BBIYUCIATH
uHTerpai no popmyne Hetorona-JleliOuua;

HaXOAMTH IJIOUIA/IN TUIOCKUX PUTYp U OOBEMBI TEJI C IIOMOILBIO HHTETPaa;

UMETh TNPEJCTABICHUE O MAaTeMaTUYECKOM MOJEIMPOBAHUU Ha IPUMEpPE
cocraBieHus TudepeHIaTbHbIX YpaBHEHHI;

pemarb NpUKIaJHbIE 33Ja4d, B TOM YHCIIE COLHMAIbHO-3KOHOMHUYECKOTO U
(u3nYEeCKOro XapakTepa, CpeAcTBaMi MaTeMaTHUECKOTI0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHBbIE (LM POBbLIE)
n/n NPOrpamMMmsbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHACEIL.
1 Muorowiensl. PanimonanabHbIe YypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUU
5 Oyukuuu u rpadpuku. CreneHHass QyHKIMS C 12 1
L[eJIBIM TIOKa3aTesIeM
3 Apudmernueckuil KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHkuus. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHoMeTpuueCKre BbIPAKEHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10 1
8 HenpepsiBable Gpynkiuu. [IpouszBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3 AL 5 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LN (pPOBbHIE)
n/n MpPOrpaMMbl Bcero Kontpoaripie o0pa3oBaTebHbIE PeCypChl
padoThI
1 I/ICCJIGHOBaHI:Ie (GYHKITUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUYECKUX (DYHKIIHH. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 WppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
norapuMrUecKrue HepaBeHCTBA
5 KommnekcHbie uncna 10
6 Harypanbnblie u nienpie gucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(HMUIECKUX 12 1
YpaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIU 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoxa KonTtpoJbHbie unpponbie
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypesI
1 MHOK€ecTBO, onepaluy HaJl MHOKECTBAMH U 1
MX CBOMCTBA
5 MHOK€ecTBO, onepaluy HaJl MHOKECTBAMH U 1
UX CBOMCTBA
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelieHus 3a71a4
Pannonansable ynciaa. OOBIKHOBEHHEBIE U
4 JECSITUYHbIE TPOOH, MPOLIEHTHI, 1
OECKOHEYHBIE TTEPUONUECKHUE TPOOH
Pannonansable ynciaa. OOBIKHOBEHHEBIE U
5 JECSATHYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIC IEPUOANYECKHUE JPOOH
6 [Ipumenenue qpoOei U IPOIEHTOB TSI 1
pELIeHUs TPUKIaJAHbIX 3a7a4
5 [Ipumenenue qpoOeit U IPOIIEHTOB TSt 1
petieHust MpUKIAIHBIX 33134
8 JlelicTBUTEeNbHBIE YUCIIa. PalloHalbHbBIE U 1
MppALMOHATIbHBIE YHCIIa
9 Apudmerndeckue oneparuu ¢ 1
JIEHCTBUTEILHBIMU YHCIIAMU
10 Moaynbs IeMCTBUTEIHHOTO YHCIIA U €TO 1




CBOMCTBA

11

12

13

[TpuOnkEHHBIE BBIYMCIICHUS, TIPaBUIIa
OKPYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OCHOBHBIE METOIbI PEILICHUS HENbIX U
JTpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHUS LIETbIX U
JpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB

15

16

17

MHOrouaeHsl OT OJTHON IEPEMEHHOM.
Jlenenue MHOTOUYJIeHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ HeIbIMH KO3 UITMEHTaMH.
Teopema Buera

Pemrenne cucreM TMHENHBIX YPAaBHEHUI

18

19

20

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Omnpenenurens MaTpuLpl 2X2, ero
reOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYKCIICHUE €T0 3HAYCHUS

Onpenenuresib MaTPULBI 2X2, €10
T€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[TpuMeHeHue onpeaenuTeNs 1 peleHus




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

23

Pemnienue npukiIaaHbIX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Penienne npukiIaaHbIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

KonTtponsnas padora: "Pannonanbuble
ypaBHEHU U HepaBeHCTBa. CrcTeMsl
JUHENUHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITHH.
B3anmuo obparnbie pyakiun. Kommosumms
byHKIII

I'padux GyHKIIUN. DIeMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN
OO6nacth onpeaesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[IpomexxyTKH 3HaK MOCTOSTHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.
HauOonb1iee 1 HauMeHblIIee 3HaYEHUE
(GYHKIIMHM Ha TPOMEXKYTKE

JluneiiHas, KBapaTHuHas U IPOOHO-
AuHeNHas QyHKIH

DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX QYyHKIUN

32

DJeMeHTapHOe UCCIIEIOBAaHKE U TIOCTPOCHUE
rpaduKoOB A3TUX QYHKIIUNA




CrerneHs c LETBIM TT0Ka3areaeM. buaom

33 HeroTona

34 Crenens c 1eJIbIM TTOKa3areneM. bunom
Herorona

35 CrenenHast GyHKIUS C HATypaIbHBIM U
1eNbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk

36 KonTtponpnas padora: "CreneHHas
¢dbynkuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €r0 CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYpaJIbHOM
CTETIEHH U €r0 CBOMCTBA

39 [IpeoGpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMst YUCIOBBIX BbIpaXKEHUH,
coJlepKalliX CTENeHH U KOPHU

41 [IpeoOpazoBaHUs YUCIOBBIX BBIPAKEHHIH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

42 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX
ypaBHEHU I
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX
ypaBHEHUH
Uppannonansheie ypaBaeHus. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBLHBIX YPABHEHUN

PaBHOCHIBEHEIC nepexoabl B pCHICHUHA

46 UPPALMOHATIbHBIX YPABHEHUM

47 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
MPPALMOHATIbHBIX YPABHEHUN

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATIbHBIX YPABHEHUM
CgoiicTBa u rpaduk KopHs N-0if cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
CaoticTBa U rpaduK KOpHsI N-Oi CTENeHH

50 Kak (DyHKIIMU OOpaTHOMN CTENEeHH ¢
HaTypaJIbHBIM I10Ka3aTelIeM
KonTponbhas pabota: "CsolicTBa u rpapuk

51 KOpHsI N-ol creneHu. MppanuonanbHele
ypaBHeHHUA"

59 CrermneHbp ¢ palMOHAIbHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

54 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTENEM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUM 115
peueHus ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKINH 115

peueHus ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUs TOKA3aTENbHbBIX 1
ypaBHEHUH
[Tokazarenbubie ypaBHeHUsS. OCHOBHbBIE

59 METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHU I
[Toka3zaTtenbHble ypaBHEeHUSI. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH

61 KonTtponbHas padora: "[lokazaTenbHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm umncna. CBoicTBa Jorapudpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapudm uucmna. CoiicTBa porapudma 1

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypallbHbIE JTOTapH(PMbI 1

67 [IpeoOpazoBanne BRIpaXKESHHIA, COACPIKAIIIX 1
aorapudmsl

68 [IpeoOpazoBanue BeIpaXKEHUH, COAECPIKAILINX 1
Jorapupmbl

69 [IpeoOpazoBanue BRIpaKEHHIA, COACPIKAIIX 1
J0rapupmbl

70 Jlorapudmuueckas ¢hyHKIMs, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBOHCTBA U 1
rpaduk

79 Hcnons3oBanue rpaduka GyHKIUN AJ1s 1

pelIeHNs] YpaBHEHUI




Hcnonp3oBanue rpaduka QyHKIMH 115

3 peleHNs ypaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI peIIeHUs JToTapu(HPMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE

76 METO/IbI pelIeH!s Jorapu(PMUIECKUX
YpaBHEHUN

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUT
JorapupMHUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonTtponbhas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHUS"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 ompeieJIeHuEe TPUTOHOMETPUUECKIX

(GyHKIMI YUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 ompeeeHUEe TPUTOHOMETPUUECKHUX 1
(YHKIMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHUI

91 [IpeoOpa3zoBanue TPUTOHOMETPUIECKUX 1
BBIPAKECHUM

92 [IpeobpazoBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenune TpuroHoMeTpUUECKNX ypaBHEHUI 1

95 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHHA 1

97 Pemenune TpUroHOMETpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemienne TpUrOHOMETPUUECKUX YPAaBHEHHIH 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbhas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHUE ypaBHEHUS"

102 [TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHoCcTel. MeTon




MaTeMaTUYECKON MHIYKLIMU

MOHOTOHHEIE U OI'paHUYCHHLIC

103 MOCIIeI0BaTENbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 BbeckoneuHo yObIBaroIasi reoMeTpuiecKast
nmporpeccust

107 CyMMa OeckOHEYHO yObIBaromen
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHUIMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHENHBIN ¥ DKCIOHEHIMAIIBHBIA POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonb3oBanue mporpeccuu Ais pereHus
pEeabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNOTOTHI FpauKOB
byHKINMA

114 CpoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpE3Ke

115 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

116 Meton HHTEpPBATIOB AJI pELICHUS

HEPaBEHCTB




MGTOH HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [TprmeHeHne CBONCTB HEMPEPBIBHBIX
(GyHKLUH 1715 peleHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npou3BOIHBIC GYHKIUU

122 Omnpenenenne, reOMETPUIECKUI CMBICIT
MIPOU3BOIHOM

123 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTebHOU K TpapuKy
byHKIUN

195 VYpaBHeHHe KacaTeNbHOU K TpauKy
byHKIIIN

126 [Tpou3BoHbIE AIIEeMEHTAPHBIX (HYHKIIUN

OWM3BOJHBIE 2JIEMEHTAPHBIX KLUH

127 IT

128 [IpousBoiHas CyMMBbI, TPOU3BEACHHUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas CyMMBbI, IPOU3BEACHMUS,
YAaCTHOT'O U KOMITO3ULIMM (DYHKIIUH

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUs 1
3HaHui: "Oyukiun"
134 HroroBast KOHTpoIbHAs paboTa
135 Hrorosast KoHTpoOJIbHAS paboTa
136 HOBTOPCHI/IC, 00o0011IeHne, cucTeMaTu3aIus 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

IIpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
UCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoTbI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpou3BOJHON K
UCCIe0BaHI0 (GYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
HCcCIe0BaHUI0 (DYHKIIMI HAa MOHOTOHHOCTD
1 SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
Hccaea0BaHui0 (DYHKIIMI HAa MOHOTOHHOCTD
U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (YHKIMI HA MOHOTOHHOCTh
U OKCTPEMYMBI

Haxoxnenue HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHOU
(byHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIbIIETO U




HAaUMEHBIIETO 3HAUYEHUS HENPEPBIBHON
(GyHKLINU Ha OTpe3Ke

10

11

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYEeHHUS HETIPEPHIBHOM
(byHKINU Ha OTpe3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAUCHHS HETIPEPHIBHOM
(GbyHKINU Ha OTpe3Ke

Haxoxxnenne HarnOoIbIIero u
HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(bYHKIIMH Ha OTpe3Ke

12

Haxoxnenue HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKINN Ha OTpe3Ke

13

[Ipumenenne nporu3BOIHOM ISt
HaxO0’KJICHUSI HAMJTYYIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

14

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAWJTY4IlIEro pelieHus B
MPUKJIaAHBIX 3a7a4ax

15

[Ipumenenne npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO (GOPMYIO UITN
rpadgukom

16

[Ipumenenne nponu3BOIHOM ISt
OnpeJIeJICHUSI CKOPOCTU U YCKOPEHHUS
npoiiecca, 3alaHHOTro (OPMYIIOH HITH
rpaduKoM




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunus GyHKiumit

20 I'eomeTprueckue oOpa3sl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIMH C TOMOIIBIO TPOU3BOAHOMN"

23 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 ITepBooOpazHbIe 1eMEHTAPHBIX (DYHKIHHA.
[TpaBuia HaX0XICHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHM.
[IpaBuiia Hax0X/I€HNS IEPBOOOPA3HBIX

26 Wurerpair. I' eoMeTpU4EeCKUN CMBICI
UHTerpaia

97 Brruncnenue onpenenéHHOro uHTerpaa o
dbopmyne Hetotona-JIeiibuuia

08 Brruncnenue onpeien€HHOro HHTErpasa mo
dhopmyne HeroTona-Jleiioauma

29 [TpumMeHeHMe UHTErpaia s HaXOXKACHUS
IJI0IA N TIIIOCKUX PUryp

30 [TpumMeHeHMe UHTErpaa s HaXOXKACHUS
00BbEMOB Ir€OMETPUYECKUX TeT

31 [Tpumeps! pemeruit nuddepeHImarIbHbIX

YpaBHEHUU




[Tpumeps! pemennii qudQepeHIraIbHbIX

32 .
ypaBHEHHIA
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO
Qg QepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpudeckune QyHKINAU, HX
CBOICTBA U TpaduKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHHI C TIOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUTOHOMCTPHYCCKHUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemienue TpUroHOMETpHUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (YHKIIHIA.
Tpuronomerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHbBIE METO/IbI PeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
norapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OcCHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

JorapuMUUECKUX HEPABEHCTB




OcHoBHBIC MCTO/bI pCHICHUS

> UppalMoOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaMoOHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeILICHUS
UppalMoOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI peLICHUS
UppaMOHABHBIX YPAaBHEHHH
62 I'paduueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHHH
63 I'padrueckue METOIBI pEIICHUS
ITOKA3aTENIbHBIX YPAaBHEHUI
64 I'padrueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
JorapupMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue MeTObI pELICHHUS
norapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUH
I'papuueckue MeTo bl peLIeHus
69 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUU




70

I'padmyeckue MeToabI perieHUs
MOKa3aTeIbHBIX U JIOTapU(OMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeTOBI perieHUS
MOKAa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

KontponbHas padota: "HpparnmoHaibHbIe,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHCTBa"

KomrmiekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (hopMbl 3amucu
KOMIUJIEKCHOTO YHUCIIa

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUECcKasi (pOPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue oneparum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMU

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJMHATHOM INIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIJIEKCHOTO YU CIIa

80

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILIEKCHOT'O YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 \
yucia

83 HatypanbHble u 1esbie uncna

84 HatypanbHble u Lenble uucia

85 [IpuMeHeHne MPU3HAKOB ACIIMMOCTH LEIIBIX
qucen

86 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH IEJIBIX
qucen

87 [TpuMeHeHHE TPU3HAKOB JCTUMOCTH IIEJIBIX
gucen: HOJl m HOK

88 [IpuMeHeHne MPU3HAKOB AETUMOCTH IENBIX
yucen: HOJl u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH TIEITBIX
YHCeN: OCTATKU M0 MOAYITIO

90 [TpuMeHEeHHE TPU3HAKOB JCTUMOCTH IIEITBIX
9HCEeIl: OCTATKH 110 MOIYITIO
[IpuMeHeHne MPU3HAKOB AETUMOCTH IENBIX

91 qrcelN: aropuT™ EBKinIa aAms pemeHus
3a7a4 B IEJIBbIX YHCIAX

92 Konrtponsnas pabdora: "Teopus menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHIIbHBIE CUCTEMBI i CHCTEMBI-
CICACTBHUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOABI PELIEHUS CUCTEM U
COBOKYITHOCTEH palliOHAIbHBIX YPABHEHUI

OCHOBHEBIE MCTO/JbI PCIICHHA CUCTEM U

96 COBOKYITHOCTEH UPpAIlMOHATILHBIX
ypaBHEHUU

97 OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKynHOCTCﬁ IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

08 OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHECHUI

OCHOBHbBIE METO/Ibl PELLICHUSI CUCTEM U
99 COBOKYIIHOCTEH JIorapu(MU4EeCKUX
YPaBHEHUHU

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

100 COBOKYTIHOCTEH JIorapu(MU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CHCTEM K PELIEHUIO
MaTeMaTHUYeCKUX 3aad U 3a7a4 13

101 pa3aMYHbIX 00JacTel HayKH U peallbHON
KU3HU, MHTEPIPETALUS OTyYEHHBIX
pE3yJIbTAaTOB

[IpuMeHeHne cuCTeM K pEIEHUIO
MaTeMaTHYECKUX 3a/]a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yJIbTaToB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3

103




pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, MTHTEPIPETALUs OJTyYCHHBIX
pE3yJIbTaTOB

KonTponbras padora: "CucreMbl
palluOHAJIBHBIX, UPpPAlUOHAIBHBIX

104
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUN"

105 PannonanpHble ypaBHEHUS ¢ TapaMeTpamu

106 ParmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 HppaunoHaibHble ypaBHEHUS, HEPABEHCTBA
C rmapamMeTpamMu

109 HppanroHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [Toka3zaTenbHBIC YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 ITokazarenabHblE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHeHHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlora