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VYueOHplil Kypc «Anredpa M Hayajga MaTEeMaTHYECKOTO aHaJn3ay SIBISETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oduiero oopa3zoBaHus,
MIOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00EeCIeYMBaeT MHCTPYMEHTAIbHYIO 0a3y i



M3YUYCHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHsbl, GOpMUpPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIIJICHHE O0YYalolUXCcs Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UHPOPMATUKHU, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOydyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QOopMyIupyeT CBOHU
JTOCTH)KEHUSI B MaTEMaTUUeCKOU opme.

VY4eOHbIl Kypc anreOpbl M Hayajl MaTEMaTHUYECKOTO aHaJIM3a 3aKJaJlbIBacT
OCHOBY Il YCHEIIHOTO OBJAJCHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IM(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHus U B
MOBCETHEBHOM XKM3HU. B TO ke BpeMsi OBiajieHUE aOCTPAaKTHBIMU U JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMHM aireOpbl MU MaTeMaTHUUeCKOro aHajdu3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TIOMOIIBIO WHIYKIHH U PacCykAaTh JCAYKTUBHO, UCIIOJIL30BaTh
000011IeHHEe W KOHKPETH3alMl0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE M KPUTUUYECKOE MBIILJICHUE.

B xone usydyenus ydeOHOro Kypca «Anredpa M Hadyajia MaTeMaTHYECKOTO
aHanM3a» OOydYarolIMecs MOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMaTUUYECKUX MOJEJEN pealbHbIX CHUTYaIHil,
UHTEpPOpETAMd  TOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MaTeMaTHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbili Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOPBIA peanu3yeTrcss Kak depe3 Yy4eOHBIM MaTepHall, CIIOCOOCTBYIOIIUM
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHHMS, TaK M d4epe3 crenuduky ydeOHOM
NESTENbHOCTH, TpeOyIome MNpPOMOIKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTU Y OTBETCTBEHHOCTH 3a MOJTYy4YEeHHBIN pe3ybTarT.

B ocHOBe MeToMKN 00y4deHus anredpe U HayajlaM MaTeMaTUYECKOTO aHaIn3a
JICKUT IEATETbHOCTHBIA TPUHITUI OO yICHHS.

B cTpykType yueOHOrO Kypca « Anredpa v Hayajga MaTeMaTHICCKOT'O aHATIN3a»
BBIJICJICHBI  CIIEIYIOLIUE COAEpKATeIbHO-METOANYECKUEe JuHuu: «Yucna wu
BbIUHCIeHUs», «DyHKIMM U rpadukn», «YpaBHEHHUS M HEpaBeHCTBay», «Hauama
MaTeMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce OCHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YaloTCs Ha MPOTSKEHUH JBYX JET
oOydeHHs Ha YPOBHE CpeTHEro 001Iero 00pa3oBaHusi, €CTECTBEHHO JOTOHSIS APYT
JpyTa U MOCTENIEHHO HACHIIAsCh HOBBIMA TEMaMH U pa3jenaMu. JlaHHbIN yueOHbIN
KypC SBIJISIETCSI UHTETPATUBHBIM, IOCKOJIbKY OOBEAMHSET B ceOe cojep:KaHHe
HECKOJIbKUX MAaTeMaTHYECKUX IUCIUIUIMH, TaKUX KaK anredpa, TPUTOHOMETpHS,



MaTeMaTHIeCKUN aHAJIN3, TEOPHS MHOKECTB, MaTeMaTH4IecKas JIoTuka u apyrue. [1o
Mepe TOro Kak oOydaroliuecsl OBliaJieBaloT BcE€ 0osiee MUPOKUM MATEMaTUYECKUM
amnmapaTroM, y HHX IMOCJIEIOBATENhHO (POPMUPYETCS B COBEPIIICHCTBYETCS YMEHHE
CTPOUTh MaTEMAaTHUYECKYI0 MOJENb pPEalbHON CHUTyallud, NPUMEHSATh 3HAHWUS,
MOJIYYCHHBIE TIPU HM3YYCHHHM Y4YEOHOro Kypca, ISl PElICHUS CaMOCTOSATEIHHO
chopMyIMPOBaHHONW MaTeMaTHYECKOW 3a/laud, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

CopeprkaTebHO-METOANYECKass JTUHUA «Yuciia M BBIYHCICHUS» 3aBEPIIAcT
(bopMHUpOBaHUE HABBIKOB HMCIIOJIb30BaHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBaHus 0co00O€¢ BHUMaHWE  yaenmseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAJILHBIX BBIYMCIICHUN, BKIIOYAIOIIMX B CE0s WCIOJB30BAHUE Pa3TUIHBIX
dopM 3amucu YHCIIa, YMEHHUE JeNaTh NPUKHIKY, BBITOJHATh NPHUOIMKEHHBIC
BBIUMCJICHUS, OLICHWBATh YHCIIOBBIC BBIPAXXCHHS, padOTaTh ¢ MaTeMaTHYCCKUMHU
KOHCTaHTaMHU. 3HAKOMbIC OOYy4aromMMCSI MHOXECTBAa HATYPaJIbHBIX, IIEIBIX,
pallMOHAIBHBIX W JCHCTBUTCIIBHBIX  YHCEJ  JIONOJHSIOTCS ~ MHOXECTBOM
KOMIUICKCHBIX 4HuCel. B  KakJIOM U3 O3THX MHOXECTB pacCMaTpPHBAIOTCS
CBOWCTBEHHBIE €My CIEIMUPUIECKUEe 3aJaud W Olepalyd: JeJICHUe HaIledo,
OTIEPUpPOBAaHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M HUPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE OTNEPaIlii, a TaKKe
W3BJICUCHHUE KOPHS HATypaJIbHOW CTENEHM Ha MHOXECTBE KOMIUICKCHBIX HYHCEI.
bnaromapsi mociienqoBaTeIbHOMY pPACIIUPEHHIO Kpyra HUCIOJIB3YEeMBIX YHCENT |
3HaKOMCTBY C BO3MOXHOCTSIMH HX NMPUMEHEHHS JJI PEIICHHS PA3INIHBIX 3a]ad
GopMupyeTcsl TpeACTaBIeHUE O SIMHCTBE MATEMaTUKW KaK HAyKd U e€ poJd B
MIOCTPOSCHUU MOJIENICH pealbHOTO MHpA, IIMPOKO HCIOIB3YIOTCS 0000IIeHue u
KOHKPETH3AIIHS.

Jluaus «YpaBHEHHMsSI M HEPABEHCTBA» peaIM3yeTcsl Ha MPOTSIKEHUU BCETO
oOydeHHs Ha YpPOBHE CpEIHEro oOIIero oO0pa30oBaHUs, IMOCKOJBKY B KaXKIOM
pasnene IlporpaMMbl TPEeTyCMOTPEHO pelieHWe COOTBETCTBYIOMUX 3ajad. B
pesynbrate OOydallmuecs OBIAJEBAIOT PA3IUYHBIMA METOJaMHU  PEIICHUs
paAIlMOHANIBHBIX, HWPPAMOHATBHBIX, TOKAa3aTENbHBIX, JIOTAPUDMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUU, HEPABEHCTB U CHCTEM, a TaKXkKe 3ajad,
comepkamux mapameTpsl. [lomydeHHbIE yMEHHUS WIMPOKO HWCIONB3YIOTCS TIPH
UCCIeT0BaHNH (DYHKIIMA C TTIOMOIIBI0 MTPOW3BOAHON, TIPHU PEIICHUH MPHUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXJACHUE HAMOOIBIINX U HAMMEHBITUX 3HAYCHUH (PYHKIUU.
JlanHast comepikaTenbHas TUHUS BKIIIOYaeT B ce0s Takxke GOpMHUPOBAHUE YMECHHM
BBITIONHATH  pacuy€Tel 10  QopMynaMm, mpeoOpa3oBaHusl  pPalMOHATHHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHM, a TaKKE BBIPAXKCHUH,
collep KaluX CTEMeHn W Jorapudmbl. brarogaps u3ydeHHIO anreOpamdecKoro



MaTepuaia IpOUCXOANUT NajbHEHIee pa3BUTHE aJITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00YyYaromuxcs, (OPMUPYIOTCS HABBIKU JCTYKTUBHBIX PACCYKICHUM,
paboTel C CHMBOJBHBIMH (OpMamMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraer 3¢ PpeKTuBHbIE
WHCTPYMEHTHI JUIS pELICHUS MPaKTHUYECKUX W €CTeCTBEHHO-HAYYHBIX 3ajad,
HATJISTHO JIEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK sI3bIKa HAYKH.

CopepxxarenpHo-MeTOUYeCcKass JHHUA «DYHKIUM U TpaduKkh» TECHO
NEeperyieTaeTCs ¢ APYTMMH JTUHHUSAMH y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCJIEI0OBATENbHOCTh U3YUYEeHHs MaTepuana. M3yduenue cTeneHHou,
NOKa3aTeNbHOM, TorapuMUUECKON 1 TPUTOHOMETPUYECKHUX (DYHKIUI, HX CBOMCTB
1 rpaduKoOB, UCTIONB30BaHUE (DYHKIUH JUIsI PEIIeHUs 3a7ad U3 APYTUX y4eOHBIX
PeIMETOB W peajbHOU KU3HU TECHO CBSI3aHO KaK C MAaTeMaTHYECKUM aHaJH30M,
TaK ¥ C pEIICHHEM ypaBHEHWH M HepaBeHCTB. [Ipu 3ToM OoibIlioe BHUMaHUE
ynensiercss (POpMHUPOBAHUIO YMEHHS BBIpakaTh (DOpPMYIaMH 3aBHCHUMOCTH MEXKIY
pa3IMYHBIMHA BEIMYMHAMH, HCCIIEOBaTh IONyYCHHbIC (YHKIUU, CTPOUTH HX
rpadukn. MaTepuan 3Toi coepKaTeIbHOM JTMHAH HAICJIeH Ha Pa3BUTHE YMEHHUM U
HaBBIKOB, TIO3BOJISIFOIINX BRIPAYKATh 3aBHCUMOCTH MEX]Ty BETMYNHAMH B PA3TTUIHOM
dopme: aHanuTHUYECKOU, rpaduyecKkoi U ciaoBecHOU. Ero n3yuenue cnocobCcTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AINH, UCTIOTB30BAHUIO AaHAJIOTHIA.

CopnepxarenpHas nuHusi «Hauama maTeMaTH4YecKOro aHaliv3ay MO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK W MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTD
rpaduKu  CIOXKHBIX (YHKIHMHA, OMPENENiaTh WX HaWOOJbIINE W HaUMCHBIINE
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TporeccoB. [lanHas cojaepkarenbHas JWHHUS OTKPHIBA€T HOBBIE
BO3MOXKHOCTU TIOCTPOCHHMSI MAaT€MAaTHUYECKHX MOJIeNICH pealbHBbIX CHUTYaIHi,
MO3BOJISIET HAXOAUTh HAMTy4lllee PeICHUE B TPUKIJIAHBIX, B TOM YHCJIE COLIUATbHO-
HKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOrO aHajIu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (OPMATBbHO-JIOTUYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHUH pacHo3HaBaTh MPOSIBICHHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U HCKyccTBe. O0ydaromuecs y3HatoT O BbIAIOIIUXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKU KaK Haykd, U 00 HX
aBTOpax.

CopnepxxarenbHO-MeTOAUYECKas IMHUSA «MHOXKECTBAa U JIOTUKa» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MAaTeMaTH4YeCKOW JIOTMKH. TeopeTHKo-
MHO>KECTBEHHbBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTEeMAaTUKH
U TpeiiaraloT HamOosee YHUBEPCaJbHBIA S3BIK, OOBEIUHSIONIMN BCE pa3ielibl
MaTeMaTUKH H €€ TPWIOKEHWH, OHMU CBSA3BIBAIOT pPa3HbIE MaTEeMAaTUYECKHUE



JUCHUIUIMHBL W WX NOpWIoXeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHON MaTEMaTHKU U HMCMOJIb30BaTh €ro JUIsl BHIPAXKCHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CIEIyeT MpPU3HATh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHUW W CJEJOBaHUE ONPEACIEHHBIM
MpaBUjiaM  MOCTPOEHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTU4YeCKONH JIOTMKHA CHOCOOCTBYET PAa3BUTHIO JIOTUMYECKOTO MBIIUICHUS
00y4Jaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueGHOoM Kkypce «Anrebpa M Hadajlla MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOI'0 MOJCIIMPOBAHUS, KOTOpPbHIE IMPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIECH pealbHbIX
CUTyallui, WCCIENOBaHUS JTHUX MOJIeJied C TMOMOIIBI0 ammapara ainreopbl u
MAaTeMaTHYEeCKOTO aHalin3a, WHTEPIIPETAlU TOJIYYECHHBIX pPEe3yJbTaTOB. Takwue
3a/1aHUs BIUICTCHBI B KAXKIBIN U3 pa3/IesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOTr0 Kypca HIMPOKO HMCIOJIB3YETCS JJIS PeIICHHs] NMPUKIATHbIX 3anad. [Ipu
pelIeHNd  peaIbHBIX  MPAKTUYECKUX  3a7a4  OOydaromuecss  pa3BUBAIOT
HAOII0IaTEeIbHOCTh, YMEHHUE HaXOJAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCIIOJIb30BaTh ~ aHAJIOTHIO, 0000marh W KOHKPETHU3MPOBATH  MPOOIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcsl B Ipoliecce U3yUYeHus BCeX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHAIHU3ay.

Ha wu3yuenue yueOGHOro Kypca «Anredpa M Hadajla MaTeMaTHYECKOIrO
aHanuza» orBoautTcs 272 yaca: B 10 knacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. Ilpumenenue npoOel ¥ HPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHUCia U ero cBoiicTBa. [IpubiamxEHHbIe BRIUYUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEJbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoOGpa3zoBaHus YUCITOBBIX BRIPAKEHUH, CONEPKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METO/IbI peuieHus
norapu@MUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTenb MaTpULIbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS IS PELICHUS] CUCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3a1ad C IIOMOIUBI) CHUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3aaHuss (QyHKIUMU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU HAa TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM M LIEIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEH! Kak PYHKIIMU OOpaTHON CTENEHU
C HAaTypaJIbHBIM [1OKAa3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS YpaBHEHUM.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTM B pEaJbHBIX IMIpOLlECCaX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCJIEAOBaTEILHOCTEH. MeTon
MaTeMaTU4eCKON UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MaJlbIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKOU
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepoiBuble (GyHKIIMM U uX cBoiicTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHME CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(¢u3MUecKHil CMBICT IPOU3BOIHON. YpaBHEHUE KacaTelbHOU K rpaduKy (pyHKIIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETMKO-MHOXECTBEHHOIO —ammapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uwucma. Anrebpanueckass U TpUTOHOMETpHUecKas (opMbI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIsl pelIeHHs] PU3NMUECKUX U T€OMETPUUECKHUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4y W 3a/1a4y U3 pa3IMYHbIX 00JIacTell HayKH U peajbHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckre mMeTonbl pelieHHs ypaBHEHHMH W HepaBeHCTB. [ 'paduueckue
METO/JIbI peILIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MmaTeMaTH4ecKOro aHajamusa

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIET0 3HAaU€HUI HEMPEPhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajadax, JJIs ONPEAEIICHUs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Nuterpan. ['eomeTpudeckuil cMbICl HHTErpaia. Beiuncienue onpeaeaéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMHU 00YYaIOIIEeTroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHKOB U POCCUUCKOM MaTeMaTUYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IMOBENICHHS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aja4, PEIICHUH, pacCyKIeHUM, BOCTIPUUMYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYyAYy, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYXKaroliel cpenpl, IUIAHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HayKU Kak c(hepbl 4eJI0BEUECKOM NESTEIbHOCTH, 3TAMOB €€ pa3BUTHS M 3HAYUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]HUKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, IBICHUSMHU, MTPOLIECCAMH;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoOlLlecca, a TaKKe BbIIBUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHGOPMAIIMIO PA3IMYHBIX BUAOB U (popm
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBbIe YHHMBepPCaAJIbHbIE YUeOHbI€ 1eHCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHBaTh Pa3JWuU€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOM MH(OpMaLuu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTE€MaTUYE€CKOU 3a/1a4H;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH P UYUHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpW pEImIeHWH YYEeOHBIX 3ajJad4, NPHHUMATh IeJIb COBMECTHOU
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PabOThI U KOOPJIUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oyd4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JpoOb, MPOLEHThl, HPPALMUOHATIBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSITh MPUOTNAKEHHBIE BBIUUCIICHHUS], IPABUIIA OKPYTJICHUS, IPUKUAKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypajbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTE€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPABHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C HEeIbIMU KO3 PUITMEHTaMH, KOPHU MHOTOUWIEHA, IPUMEHSTH JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3aay;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpENeNnuTeNss 2 X 2 i BBIUMUCICHHUS €r0 3HA4YeHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJyYCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAXKEHUH;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIE TIpeoOpazoBaHus rpadukoB QyHKIINH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuondeckue QyHKINH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTenieM, rpauk KOpHs N-oif cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATUAMMU: IOKa3aTelabHas U Jorapupmuyeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIOUM A8 HCCIEAOBaHUS IPOLIECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO ONEpUpOBAaTh MOHATUSAMU: apumeTndeckas U TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUAIBHBIN POCT, (hOpMyJia CIIOKHBIX IPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MOCIIEI0BATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUAMU: HENPEPBIBHBIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
($yHKIMH, KacaTeabHas K rpaduKy QyHKINY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMEpPUPOBATh  MOHATUSIMHU:  MHOXECTBO, OIEpaluud  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NpEeIMETHBIE Pe3yJabTaThl 1O OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HATYPAITBLHOE U 11€JI0€ YUCII0, MHOKECTBA
HATypaJbHBIX M LIEJBIX YHCEJI, UCIOJIb30BATh IPU3HAKHU JEIUMOCTH LEIBIX YHCET,
HO/l n HOK HarypaibHBIX 4HuCeN Mg pPElIeHUs 3aAayd, NPUMEHSTh alrOpUTM
EBxnupna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIIJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YMCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATUSMU: HUPpALMOHATBHBIE, TMOKA3aTelIbHbIC U
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HE0OXOoauMble  (OpMyJbl  JJisi  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJENHM C HCIOJb30BAaHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH FT€OMETpUUYECKHIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJHO  OMEpPUPOBATh TMOHATHSAMHU: TpapUKUd TPUTOHOMETPUUYECKUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HauOOJbIIEE U HAUMEHbIIEE 3HAUCHUS] (PYHKIIUHM HETPEPbIBHOUN Ha
OTpE3KE;

UCIIOJIb30BAaTh MPOU3BOAHYIO MJII HAaXOXJCHUS HAWIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUS MPOIlecca, 3aJaHHOr0 (hopMyJIoN Wi rpagukom;



CBOOOJHO OMNEpUpOBaTh MOHATUAMM: IEepBOOOpa3Has, ONpeneIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs U PpepeHIaIbHbIX YPaBHEHUN;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPorpamMmbl Bcero Kontpoarueie | Mpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eJIBIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTETIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBabie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEeMAaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrpoaensie | Hpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi u MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeneie | - pakririeckue u3yuyeHusi | odOpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
1 MHO3K€eCTBO, ONepaluy HaJl 1
MHOKE€CTBAMU M UX CBOMCTBA
2 Juarpammer Ditiepa-Benna 1
[IpuMeHeHne TeopeTnko-
3 MHO>XECTBEHHOTO aIlrapara JJis perieHus 1
3a7a4
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUOANMUECKHIE TPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPHONICCKHE IPOOH
6 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeli U MPOIICHTOB IS 1
penieHus MPUKIAIHBIX 3a7a4
3 JlelicTBuTenbHBIC Yyncia. PanimoHanpHbIC 1
Y UppanyoHaIbHbIEe YHCa
9 Apudmernueckue omneparuu ¢ 1

JIEMCTBUTEIIbHBIMU YHCIaMHU




10

Monynbe A€UCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

11

[TpuGnmxEHHbIC BEIYHUCIICHUS, TPABHUIIA
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PECIICHUSA TCJIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOro4ieHsl OT OJHON HEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkoM. Teopema bezy

16

MHOTO4IEHBI C ETBIMH
ko3 durmentamu. Teopema Buera

17

Pemenue cucteM TMHEMHBIX YpaBHEHUI

18

Pemenne cucreM JTMHEHMHBIX ypaBHeHI/Iﬁ

19

Martpwuiia CUCTEMBI JIMHEHHBIX
ypaBHeHuH. Onpeaenurens MaTpULbl 2% 2,
€ro reOMETPUYECKHIA CMBICI M CBOMCTBA;
BBIYHCJICHHE €T0 3HAUCHUS

20

Omnpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS




21

IIpuMeHeHue onpeneuTens Uil peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponsnas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIHMSA, CTTOCOOBI 3aaHus (DYHKIIUH.
B3aumHo o6paTHbIe QYHKIIHH.
Komnosunus ¢pyHkumii

26

I'paduk pyHkMu. dnemMeHTapHbIE
npeoOpazoBaHus rpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[Tepuoanueckue dhynkuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOoubliee u HauMeHblIee 3HAYCHHUE
(GYHKLIMU Ha IPOMEXYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeltHas GyHKIUU

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA




DNIeMEeHTapHOE UCCIIEIOBAHUE U

32 .
MOCTPOEHHE TPAPUKOB ITHX (PYHKIIHHA

33 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona
CrenenHast GyHKIMS C HATypaJIbHBIM U

35 LeabpIM nokasareneM. E€ cBoiicTBa u
rpaduk

36 KonTtponsnas padora: "Crenennas
¢byukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApubMeTnuecknii KOpeHb HATYyPATbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKalIuX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepXKaIIUX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepXKalIUX CTEIIEHU U KOPHU
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl pEUICHUSI UPPALIUOHATBHBIX
ypaBHEHUH
Wppannonanssele ypaBHeHH. OCHOBHBIE

43 METO/IbI PELICHHS] HPPALUOHAIBHBIX

yYpaBHEHUH




Wppannonansuble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PELICHUS UPPALIMOHATIBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppaMOHAIIBHBIX YpaBHEHUN

46 PaBHOCHIIBHBIE IEPEXO/IBI B PEILICHUU
HPpAIMOHAIIBHBIX YpaBHEHUHN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HUPpAIMOHAIIBHBIX YpaBHEHUHN

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HWPpAIMOHAIBHBIX YpaBHEHUN
CpoiicTBa u rpaduK KOpHS N-Oi CTENEeHH

49 KaK (QyHKIIMH OOpPaTHOM CTETICHH C
HaTypaJbHbIM [TOKa3aTelIeM
CaoiicTBa u rpaduK KOpHS N-0# CTETICHU

50 KakK (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHBIM [TOKa3aTelIeM
Kontponbnas padota: "CBolicTBa u

51 rpaduK KOpHS N-Oi CTEIICHH.
HppanunonanbHbie ypaBHEHUA"

52 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

53 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

54 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOMCTBA

55 IToxa3zaTtenbHast GpyHKIHMA, €€ CBOICTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKIMM 115

56 . 1
pelIeHUs ypaBHEHUH

57 Ncnonb3oBanue rpaduka GyHKINAN 115 1
peuleHus ypaBHEHUI
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHHSI TOKA3aTeIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHHSI TOKA3aTeILHBIX 1
yYpaBHEHUU
[TokazarensHbie ypaBHeHUs. OCHOBHBIC

60 METO/IBI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU

61 Kontponbnas padota: "[loka3zarensHas 1
¢bynaknus. [TokazarenbHbie ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC M HATYpAJIbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpATbHBIE JTJOTAPU(MBI 1

67 [IpeoOpa3oBanue BbIpasKEeHUH, 1
coJieprKalux Jorapugmal

68 [IpeoOpaszoBanue BhIpasKEeHUH, 1
coJiepsKalux Jorapudmal

69 [IpeoOpa3oBanme BEIpasKEHUH, 1

coJiepKaluX JOTapu(pMsbI




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA

70
U Tpadux

71 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA
U Tpadux

79 Hcnons3oBanue rpaduka GyHKIHNA 115
peuieHust ypaBHEHUI

73 Wcnonb3oBanue rpaduka QyHKIUN A5
peuieHust ypaBHEHUI
JlorapudmMuueckue ypaBHEHHUS.

74 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHS.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHH
JlorapudmMudeckue ypaBHCHHS.

76 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHIM

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHH

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jnorapu(pMUUECKUX ypaBHEHHIA
KonTponsHas pabora:

79 "Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

YHUCJIOBOTO apryMmecHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKIX
(yHKIMI 4UCI0BOrO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,

85 oTIpe/ieNIeHUEe TPUTOHOMETPUICCKIX
(YHKIIMI YHMCIOBOTrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

g7 OCHOBHBIE TPUTOHOMETPUIECKHE
hopmyIbl

88 OCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyIbl

89 OcCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyIsl

90 [IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX
BBIPAKCHUH

o1 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX
BBIPOKCHUHN

92 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIpOKCHUHN

93 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX
BBIpAXKCHUI

94 Perienne TpUroHOMETPHUUECKUX

ypaBHEHUH




Pewrenne TpuroHOMETpUYECKUX

95 .
ypaBHEHUI

9 Pemenune TpuroHoMeTpuiecKux
YpaBHEHUU

97 Pemenue TpuroHoMeTpuiecKux
YpaBHEHUU

08 Pemenue TpuroHoMeTprudecKux
YpaBHEHUU

99 Pemenune TpuroHoMeTprudecKux
YpaBHEHUU

100 Pemenue TpuroHOMeTpHUUECKHX
YpaBHEHUU
KonTponbHas pabora:

101 "TpUroHOMETPHUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKUE YpaBHEHHUS "
[TocnenoBarensHOCTH, COCOOBI 331aHUS

102 OCJIEIOBATEILHOCTEN. MeTo1
MaTeMaTH4eCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 rocieaoBarenbHOCTH. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 ApudmMernueckast Iporpeccus

105 I'eomeTpudeckas mporpeccust

106 BbeckoneuHo yObIBaroras
reoMeTpHyIecKas Mporpeccus

107 Cymma OeckOHEYHO yOBIBArOIIeH

reOMeTqueCKOﬁ nporpeccuu




JIMHENHBIN U SKCIIOHEHIMAIIBHBIA POCT.

108
Hucno e. Popmyna CI0KHBIX POLIEHTOB

109 JIMHENHBIN ¥ SKCIIOHEHMAIIbHBIA POCT.
Hucno e. Popmyna CIOKHBIX POLIEHTOB
Hcnonp3oBanue nporpeccuu s

110 peuieHus peanbHbIX 3aa4 PUKIIATHOTO
Xapakrepa

111 KontponsHas padoTa:
"[TocnenoBaTebHOCTH U TIpOrpeccun’”

112 HenpepriBHbIe (QyHKIINHN 1 UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKINNA

114 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTox MHTEPBAJIOB NI PELICHHUS
HEPABCHCTB

117 MeTox MHTEPBAJIOB NI PELICHHUS
HEPABCHCTB

118 MeTox MHTEPBAJIOB [ PELICHMUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUUMH U1 peleHus 3a1a4

120 [IpumeHeHNne CBOMCTB HENPEPBIBHBIX
GyHKUUH U1 peleHus 3a1a4

121 [lepBas u BTOpas Npon3BoAHbIE GYHKIUU




122 OHpCI[CJICHI/IUe, TE€OMETPHYECKUN CMBICTT 1
MIPOU3BOTHOM
123 OnpeﬂeneHHf, (bU3HYECKUN CMBICTT 1
MIPOU3BOTHOM
124 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIUN
125 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIUN
126 [Ipon3BoaHBIE IIEMEHTAPHBIX (QYHKIINH
127 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKUINN 1
128 [Tpou3BoiHAS CYMMBI, TIPOU3BEICHHSI, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUH
129 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMMO3UIMH (QYHKIUI
130 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS, 1
YaCTHOTO U KOMMO3UIMH QYHKIIUI
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHUE, 0600IICHNE, 1
cucTemMaTu3anus 3HaHui: "YpaBuenus"
133 [ToBTOpEeHUE, 0600IICHNE, 1
cucreMarusanus 3HaHui: "Oyukuun"
134 Hrtoropas koHTpoJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa
136 [ToBTOpEHME, O606IL[CHI:IC, 1
cUCTeMaTH3aIls 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne MPou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HAaNMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIUU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIUU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(yYHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(yHKIIMM Ha OTpe3Ke

13

[IpumeneHnne Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMITYUIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHe TPOU3BOAHON IS
OTIpEJeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTO (HPOPMYJION M
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




mpolecca, 3alaHHOTo (GOpMyION Win
rpadpuKom

17 Kommosutus ¢yHKIwiz

18 Komnozunust GpyHKImiz

19 Komnozunust GyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponsnas padota: "MccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHON"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HBIX
[TepBooOpa3HbIe N1EMEHTaPHBIX

24 ¢dbynaknuii. [IpaBuia HaxoXaCHUS
MePBOOOPA3HBIX
[TepBoOoOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynaknuii. [IpaBuia HaxoXKaEeHUS
MepBOOOPA3HBIX

26 HuTterpain. ['eomerpuyeckuii cMbICIT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

)8 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnura

29 [IpumeneHne uHTErpana s

HaX0XJACHUS IJIoMIaAeH TIOCKUX QUryp




[IpuMeHenue uHTerpana s

30 HaXO0XJCHUS 00BEMOB T€OMETPHUYECKHIX
Tel

31 [Tpumeps! pemenuii quddepeHInaIbHBIX
YpaBHEHUU

32 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU
MaremaTuyeckoe MOAEIUPOBAHNE

33 PEATBHBIX TTPOIIECCOB C MIOMOIIBIO
i depeHInanbHbIX YpaBHEHHH

34 Kontponpras padota: "[lepsoobpasznas u
nHTerpan”

35 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 yYpaBHEHUH C OMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C OMOILBIO

TpHrOHOMeTqueCKOﬁ OKPYKHOCTU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUECKON OKPYIKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTpudecKux
HEPaBEHCTB

45 Pemenue TpuroHoMeTpruiecKux
HEPaBEHCTB

46 Pemenue TpuroHOMeTpUUECKHX
HEPaBEHCTB

47 Pemenue TpuroHOMeTpHUUECKHX
HEPaBEHCTB
Kontponbnas padota: "I['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJbHbIX HEPABEHCTB

50 OcCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS

J'IOFapI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

>4 norapu(MUIECKUX HEPABEHCTB
55 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
56 OCHOBHBIC METOJIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHATEHBIX HEPABCHCTB
58 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABEHCTB
50 OCHOBHBIE METOIBI PEIICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pereHus
HppalMOHANIbHBIX YPaBHEHHM
62 I'padmyeckue MeTo bl pereHus
HppalMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MeTo bl pereHus
MOKa3aTeJIbHbIX YPaBHEHUI
64 I'padmyeckue MeTobl peneHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padmyeckue MeToabl pereHus
JIorapu(pMUUECKUX ypaBHEHHHA
66 I'padmyeckue MeToab! peneHus
norapu(MUIEeCKUX HEPABEHCTB
67 I'padmyeckue MeToabl peneHus

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




68

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
YpaBHEHUU

69

I'padmyeckue MeTOIBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
YpaBHEHUU

70

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
HEPABEHCTB

71

I'padmyeckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPABEHCTB

72

KonTponbHas pabora:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (GOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

74

KommuiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue omnepaiuu ¢
KOMILJIEKCHBIMU YHCIIAMU

76

Apudmernueckue onepaiuu c
KOMITJIEKCHBIMU YHCIIAaMU

77

I/I306pa>I<eHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOfI IIJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPJMHATHOM MIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenesnu
13 KOMILUIEKCHOTO Yucia

80 ®opmyna Myaspa. KopHu n-oii ctenesnu
13 KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMITIEKCHBIX YHCeI JIs

81 pemeHust PU3MIECKUX U
reOMETPUUECKUX 3a/1a4

82 KonTponsnas pabora: "KomriiekcHbie
gucia"

83 HatypanbHble 1 1ienbie yncia

84 HatypanbHble u 1enbie yncna

85 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YUCell

86 [IpuMeHeHue MpU3HAKOB AETUMOCTH
LeJIBIX YnCell

87 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

a8 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HO u HOK

89 [IpumMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKU 110 MOIYIIO

90 [IpuMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHne NPU3HAKOB AETUMOCTU

91 LEJIBIX Yncell: aropuT™ EBknuaa s

peUICHHUA 3ada4 B HCJIbIX YHUCJIaX




92

KonTtponsnas padora: "Teopus menbix
yucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBPHBIE CHCTEMBI H CHICTEMBI-
CIIE/ICTBHS

95

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEM pallMOHaIbHBIX
YpaBHEHUU

96

OcHOBHBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH MppaIMOHAIBHBIX
ypaBHEHU U

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHU U

98

OcHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

99

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(p)Mu4eckux
ypaBHEHUH

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIEeCKUX
yYpaBHEHUH

101

HpI/IMeHeHI/Ie CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HAYKHU U PeaTbHOM
JKU3HHU, HHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nu4HBIX 00IacTeil HAYKH U peabHOM
YKU3HHU, MHTEPIIPETALUs TOJTY4CHHBIX
pe3yJIbTaTOB

103

[IpuMeHeHNne HEPAaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTel HAYKH U pealbHOMN
YKW3HHU, HHTEPIIPETALUs [TOJTY4CHHBIX
pe3yJIbTaTOB

104

KonTtponbHas padota: "Cuctemsr
palOHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHbIX U JorapupMUIecKux
ypaBHeHUI"

105

PannonanbeHble ypaBHEHUS C
rnapaMmeTpamu

106

PannonanbHbIe HEpPAaBEHCTBA C
rnapameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMu

108

WppatmonaibHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppanmoHallbHbIE CUCTEMBI C
napameTpamMu

110

IlokazatenbHbIC YpaBHCHN,
HCEpPAaBCHCTBA C IIapaMETpaMu




111

TlokazaTenbpHBIE CUCTEMEI C
rnapameTpamu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113

Jlorapudmuueckne CUCTEMBI C
napaMmeTpamMu

114

TpuroHomeTpuuecKkre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpuuecKkre HEPABEHCTBA C
rapameTpamu

116

TpuroHomeTpr4eCcKre CUCTEMBI C
rapameTpamu

117

[TocTpoenue u uccnenoBanne
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
rnapamMeTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYaIUi C OMOIIBIO CUCTEM
ypaBHEHUH ¢ apaMeTpamu

119

HOCTpOGHI/Ie 1 UCCICAOBAHUC
MaTCMaTHYCCKHUX MOI[CJ'IGﬁ PCaJIbHbIX
CI/ITyaI_[I/Iﬁ C IIOMOILIIBIO CUCTCEM
ypaBHeHI/Iﬁ C ImapaMcTpaMu

120

KonTponeHas padoTa: "3anaun ¢
napaMmerpamu’

121

[ToBTOpenue, 06061IeHNE,
cUcTeMaTu3anvs 3Hauui: "YpaBHeHus"




122

[ToBTOpEHue, 060061ICHNE,
cucTeMarusanus 3Hauui: "YpaBHeHus"

123

[ToBTOpEenue, 06001ICHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHHUSI.
Cucremsbl ypaBHeHUI"

124

[ToBTOpenue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

125

[ToBTOpeHnue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrsa"

126

[ToBTOpeHnue, o6o0IICHNE,

"

cucreMarusanus 3HaHui: "HepaBeHcTBa

127

[ToBTOpEeHue, 0600IICHNE,
cucreMarn3anus 3HaHui: "[IponsBoaHas
U e€ npumMeHeHue"

128

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIponsBoanas
U e€ npumMeHenue"

129

[ToBTOpEeHuEe, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npumMeHenue"

130

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTusanus 3Hanuili: "Murerpan u
ero npumMeHenue"

131

[ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanuii: "Oyukaun"

132

[ToBTOpEeHue, 06061IeHNE,
cucreMarusanus 3HaHuii: "Oyuxuun"




133 [ToBTOpEHue, 060061ICHNE, 1
cucreMaru3aius 3Hanuit: "Oyuxknun"
134 Wrorosas koHTposbHas paboTa
135 Hrorosast KOHTpOJbHAS padoTa 1 1
136 [ToBTOpEHME, 0606HIGHI:IG, 1
CUCTeMAaTH3aIlis 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIbBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

JIJIAA YUEHUKA

1.laTepakTUBHBIC YPOKHU IO BCEMY IMIKOJILHOMY Kypcy ¢ 1-ro mo 11-i1 kimacc
JyYIIUX YUYATENEU cTpanbl «Poccuiickas 3eKTpOHHAas MIKojaa». Poccuiickas
2JIEKTpOHHAs 1koua (resh.edu.ru)

2.«MOCKOBCKas 3JICKTPOHHAS IITKOJIa» HAaOO0pP AJIEKTPOHHBIX YYCOHMKOB U TECTOB,
HMHTEePaKTUBHBIE ClIEHAPHH YPOKOB. bubimorexa MBI (M0S.ru)
3.«Sunekc.Yueonuk». Aunexkc Yuebnuk (yandex.ru)

4. «Cupnyc. Onnaithy Cupuyc. Kypcbl — OTKpbITas OHJIAMH-IIKOJIa Pa3BUTHS
TayJaHTa (sirius.online)

5. S-xnacc AKnacc (yaklass.ru)

JJISL YUUTEJLA

1.lnTepakTUBHBIE YPOKHU MO BCEMY IIKOJIBLHOMY Kypcy ¢ 1-ro mo 11-i1 kiacc
JTy4YIIUX yduTesnen crpanbl «Poccuiickas 35ieKTpoHHas mikoaa». Poccuiickas
AJIEKTpOHHad mkonia (resh.edu.ru)

2.«MOCKOBCKas 3JICKTPOHHAS IIIKOJIa» — Ha0OP 3JIEKTPOHHBIX YUeOHUKOB U
TECTOB, MHTCPAKTHUBHBIC CIICHApHH YpOoKoB. bubnmorexa MOIII (mMos.ru)
3.«SHnekc. Yueonuk». Sunekc Yueonuk (yandex.ru)

4. «Cupuyc. Onnatiny Cupuyc. Kypcsl — OTKpbITasi OHJIANH-IIIKOJIA PAa3BUTUS
TajgaHTa (sirius.online)

5. S-knacc dKmacc (vaklass.ru)



https://resh.edu.ru/
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https://edu.sirius.online/
https://edu.sirius.online/#/
https://edu.sirius.online/#/
https://www.yaklass.ru/?/)&ysclid=m0oycr8eb2811722795
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https://resh.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
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https://education.yandex.ru/uchebnik/main/index-02
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https://www.yaklass.ru/?/)&ysclid=m0oycr8eb2811722795
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