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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAyUYHBIX KYpCOB, a C IpYroil CTOPOHBI, (hopMHUpYyET
JIOTUYECKOE U a0CTPAKTHOE MBILUIECHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyJIupyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHblll Kypc ainreOpsl U Hayajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHUs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHall3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHHsI ¢ TIOMOIIBIO MHIYKLUHUH U PacCyXIarh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBIIICHHE.

B xone u3yuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalM3a» OO0ydYarolIuecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAalUH,
UHTEPHpPETallud  TOJYYEHHBIX  pEelIeHWi, 3HaKOMSTCS ¢  MIpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOLIUMN
(GOpMHpPOBAaHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00ydyeHus anredpe u HauajgaM MaTeMaTHYeCKOro aHalIn3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUSL.

B ctpykType yuebHoro kypca «Anredpa u Hauaja MaTeEMaTHYECKOTO aHAIN3a»
BBIJICJICHBl  CIIEAYIOIIME COAEPKATEIbHO-METOAUYECKUE JIMHUM: «Yucna u
BbluncieHus», «OyHkuuu u rpadpukm», «YpaBHEeHUs U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanu3a», «MHoxkecTBa M Joruka». Bce OCHOBHBIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YPOBHE CpeHET0 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIOIHSS IPYT
Jpyra ¥ IOCTENEHHO HACHIIIasCh HOBBIMH TeMaMU U pasaenamu. J[aHHbIi yaeOHbIi
KypC SBIIICTCS WHTETPAaTHBHBIM, TOCKOJIBKY OOBEIUHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX MWCIMIUINH, TaKMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsl MHOKECTB, MaTeMaThuueckas Jioruka u gpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIaJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
amnmapaToM, y HUX TOCJIEIOBATEIIEHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIE]h PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
NOJlyYE€HHBbIE MpPHU H3YYEHHM Y4eOHOro Kypca, JUIsl PEIICHHS CaMOCTOSTEIIBHO
copMyIMPOBAHHON MAaTeMaTUYECKOW 3a/a4yM, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS Pa3INYHbIX 3a/1a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEaTU3yeTCs HA MPOTHKEHUU BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare 0OydJarmuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKCHHUI,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepuasa IpOUCXOANT NajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00ydJaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJIbHBIMU (hOpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpeKTuBHbIC
UHCTPYMEHTHI JUI1 pPEUICHUs IIPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a/ady,
HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SI3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W Tpa@uKU» TECHO
neperjieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yYeHUs MaTepuana. M3yyenue creneHHon,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaKk W C pElIeHUEM ypaBHEHHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHUMAaHHE
yaensiercs: (OpMHpPOBaAHUIO YMEHHUS BbIpaXKaTh (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUYM HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IT0O3BOJISIOLINX BBIPAXKATh 3aBUCUMOCTH MEXK Y BEIUYMHAMH B PA3JINYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

CopnepxarenpHasg nuHUs «Havama mMareMaTMdeckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKMX, TaK M MPUKIAIHBIX 3a/1ad4,
JOCTYMHBIX O0OyYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAUEHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TmpoueccoB. JlaHHas coaepKaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEJIEH pPEAIbHBIX CUTYyaluu,
II03BOJIAET HAXOAUTh HAWITYYIIIEE PEILICHUE B IPUKIIAJHBIX, B TOM YUCIIE COLUUAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBILIUICHUS, (OPMHUPOBAHUIO YMEHHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0yuaromecs y3HatoT O BBIIAIOIINXCS
pe3ynbTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKu, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeaiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCe pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJIOBAHHUE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET PpAa3BUTHIO JIOTHUYECKOTO MBIIIICHHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEITHPOBAHUS, KOTOpPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallMii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara ajireopbl H
MaTEMaTUYECKOT0 aHalln3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YUCHHUS BCEX TeM y4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. Ilpumenenune apobel M HPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWU U PEANIbHOU KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JNEHCTBUTENLHOTO Ynciaa U ero cBoiicrBa. [IpubnuxEHHbIE BBIUMCIECHUS, ITPaBUIIA
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTAaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOWCTBA.

CreneHbp C palMOHAIBHBIM IIOKA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHWCJIOBOIO apryMeHTa. ApPKCHHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHHMs-CleICcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUSI LIENbIX U APOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTEICHU U KOPHH.

HppauroHansHbie ypaBHEHUSI. OcHOBHBIE METO/]IbI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbI JMHEHHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHeHUH. MccrneaoBanue NOCTPOCHHOW MOJENIN C MOMOLIBIO MATPHII
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIMH.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIE M HeuéTHbIe (QyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccCaX M SBICHUSX.
['padmiku peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
IPUKJIAJHOTO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HX CBOWCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIMHU. OnpeeseHue, TeOMETPUIECKUN U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIO OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, aiiroputMma EBkiuaa s pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpuMeHeHne ypaBHEHN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUAX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TPadUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
IIPEAMETOB U PEATbHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM Ui HAXOXKICHUS HAWIY4dlIEero pPENICHUS B
IIPUKIIAIHBIX 3aJadax, Ui ONPENCIICHUs CKOPOCTH M YCKOPEHMsS IIpoLecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNuTterpain. ['eoMeTpruueckuil CMbICI HHTErpaIa. BeruucieHue onpeaeneéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE pEaJbHBIX TMPOIECCOB € MOMOILIbI0  TuddepeHantbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLECIYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, OMPOCHl W Jpyroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAas 3CTETHUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrn W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TLIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpl, IUIAHUPOBAHUE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUCCKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB pPEIlEHUs, BEIOUpPATh HauboJee MOAXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOro 00beKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAM3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTb IOSICHEHHWS II0 XOAYy pELICHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXICHUSA C CYXICHHSAMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opMar BBICTYIUIGHHA C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa pelieHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMaHJAHOW W WHAWBUYaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpUPOBATh MOHATHUAMH: pPaAllMOHAIBHOE YHCII0, OCCKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
PaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOMN KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUIKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UEJIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOT'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

CBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALIMU C MIOMOIIBI CUCTEMBI JINHEWHBIX YPABHECHUM,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAKEHUH, COJEPIKAIINUX CTEIEHH C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYUIECTBIISAS POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATH NOHATUAMMU: (PYHKIIMS, CIIOCOOBI 3aaHUs (PYHKINH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QYHKUNU, HYJIU PYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBIOJIHATE 3JIEMEHTAPHOE MCCIIEA0BaHUE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUUECKAS OKPY>KHOCTD,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMH;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTOo aHajh3a Kak aHaln3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN IS pEIICHUs 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHIl CMBICT MPOU3BOJHOW AJIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

cBOOOHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYPaJIbHBIX U LEJbIX YHCEN, UCIIOIb30BATh MPU3HAKHU JIEIMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypasJbHBIX 4HMCen M1 PEUIEHUs 3a4ad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJIHO ONEpUPOBATh MOHATHUSIMHU: KOMIUIEKCHOE YHCJIO U MHOXXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONepali ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOJIHO OMEpUPOBATH MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI 1 COBOKYIHOCTEW pallMOHANbHBIX, UPPALMOHANIBHBIX, TOKA3ATEIbHbBIX H
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelarb paloOHaJIbHbIE, UppaLOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMuyecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

NPUMEHSATH TpadUuecKrue METObI ISl PEIICHHS] YPaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJB30BAHMEM almapara anreOphl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPMHATHOM
MJIOCKOCTH;

CBOOOZIHO  OMEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOIIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIIEeN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HauOOJIbIlIee U HAMMEHBIIEE 3HAUCHUs (DYHKIIMM HENPEpbhIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIy4ylIero peuieHusl B
IPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHuUs
CKOPOCTH U yCKOpPEHUS Mpoliecca, 3aJaHHOro (GopMynoi nin rpaduxkom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanyecTBo 4acoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM Kontpoabnbie | TIpakruueckue (ungposbie)
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEMHBIX
ypaBHEHUH
5 Oynkuuu u rpapuku. CreneHHas QyHKIHS ¢ 12 1
LIeJIBIM [TOKa3aTeseM
3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
HppanmoHaibHbIe YpaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. IlokasarenbHble 10 1
ypaBHEHHSI
Jlorapudmuueckast pyHKIHUS.
5 18 1
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpuieckre BoIpakeHUs U 29 1
ypaBHEHHSI
7 ITocen0BaTenbHOCTH U IPOTPECCUH 10 1
8 HenpepoiBable dynkuuu. [Iponsoanast 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM Kontpoabnbie | TIpakriueckue (ungposbie)
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 99 1
IIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpal 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomMeTpUYeCKUe HEPABEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMrUecKiue HEpaBEeHCTBA
5 KomrmuiekcHbie uncia 10 1
6 HatypasbHble H 11eIble Yrclia 10 1
CucTeMBbl paloHATBHBIX, HPPATTOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTAPUPMUISCKUX 12 1
YpaBHEHUM
8 3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KourpoJusbnbie | IIpakTHyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 [[MHOX€ecTBO, OTIepaliy HaJl 1

MHO>KECTBaMU U MX CBOICTBa
2 Juarpammsbl Diinepa-Benna 1

IIpuMeHeHne TeopeTUKO-
3 MHO>KECTBEHHOTO anmapara J1jsl peleHUs 1
3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JECSITUUHbIE IPOOH, POLIEHTHI, 1
OeCcKOHEeUHbIe MEPUOIUUECKUE IpoOH
Parmonaneueie yncna. OOBIKHOBEHHBIEC U
5 JECSITUYHbIE IPOOH, IPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKHE APOoOU

6 [Ipumenenue apobeii u NPOLEHTOB IS 1

pelIeHns MPUKIaJIHbIX 3a1a4
7 [Tpumenenue apoOeil ¥ NPOLIEHTOB IS 1

pelIeHs TPUKIaJAHbIX 3a7a4
8 JelictBuTensHble yncaa. PanimoHanbHbie U 1

MppALMOHATIbHBIE YHCIIa

9 ApudmeTnueckue onepanuu c 1

)I@flCTBI/IT@J'II)HI)IMI/I qucjiaMu




10

Mopyib JEHCTBUTEIBHOTO YHUCIIA U €T0
CBOMICTBA

11

[TpuGnuxEHHbBIE BEIYMCICHUS, TPaBHUIIA
OKpYTJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIIEHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JieHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHOrouseHb! C HeTbIMHA
koa¢pdunmentamu. Teopema Bueta

17

Pemenne cucreM TMHENHBIX YpPaBHEHUN

18

Pemenne cuctem JIMHEHHBIX YpaBHEHUI

19

Martpuua cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUECKUN CMBICIT U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuibl 2X2, ero
reOMETPUYECKUI CMBICT M CBOMCTBA;
BBIUUCIIEHUE €r0 3HAUEeHUS




21

[IpuMenenue onpeaenuTens s pelIeHus
CHUCTEMBbI JINHEHHBIX YPaBHEHU

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

23

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHU

24

Kontponbnas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumHo oOpaTHbIe QYHKITHH.
Kommnosurus ¢yHkiuit

26

I'padux pyHKIMU. DIIeMEeHTapHbIE
npeoOpazoBanus rpadukoB QyHKIUN

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHui pyHkuuu. Hymu ¢pyHkimm.
[IpomexyTKH 3HaK OCTOSTHCTBA

28

UETHbie 1 HEUETHBIE (PYHKITUH.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMBbl U MUHUMYMBI (DYHKITHH.
HauOosbiee 1 HanMeHbIIIEE 3HAYCHNE
GyHKIIMH Ha IPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHenHas QyHKIUH

31

DneMeHTapHOE HCCIICIOBAHNE U
MOCTPOCHHUE TPAPHUKOB ITHX (PYHKLIUH




DeMeHTapHOE UCCIIeIOBAHUE U

32 .
MOCTpoeHne rpaGuKOB ATUX PYHKITUN
33 Crenens c 11e71bIM MIOKa3aTeneM. bunom
Hprorona
34 Crenens C LeNbIM NIOKa3zareneM. bunom
Hprorona
CrenenHast GyHKIMS C HATypaIbHBIM U
35 eJbIM nokasareiieM. E€ cBolicTBa 1
rpaduk
36 Kontponbnas pabora: "Crenennas
¢bynkius. E€ cBoiictBa u rpaduk"
37 ApudpmeTnueckuii KOpeHb HaTypaJbHOU
CTEIICHU U €ro CBOMCTBA
38 ApudpmeTnueckuii KOpeHb HaTypajbHOU
CTEIEHU U €ro CBOMCTBA
39 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
coJiepKalluX CTENEHU U KOPHU
40 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
coJiepKalluX CTENEHU U KOPHU
41 [IpeobpazoBaHus YHCIOBBIX BHIPAKCHUH,
coJiepKalIuX CTENEeHU U KOPHU
HppaunonanbHble ypaBHeHHs. OCHOBHBIE
42 METO/Ibl PEIICHHS UPPAIlIOHATBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
43 METO/IbI PEIICHUS UPPAITUOHATEHBIX

ypaBHEHUU




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEILIEHHS UPPALMOHAIBHBIX
ypaBHEHU M
45 PaBHOCUIIBHBIE TIEPEXO/IBbI B PELLIEHUT
UPPALMOHATIbHBIX YPaBHEHUM
46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPaBHEHUM
47 PaBHOCHIIBHBIE TEPEXObI B pEILICHUH
UppaLMOHATILHBIX YPAaBHEHUN
48 PaBHOCHIIbHBIE ITEPEXObI B pEILICHUH
UpPpaLMOHATIBHBIX YPAaBHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTETIeHN
49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM [10Ka3aTesIeM
CaoiicTBa ¥ rpa@uK KOpHs N-Oi CTENEeHU
50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IOKa3aTeleM
Kontponbnas padota: "CsoiicTBa u
o1 rpaduk KopHs N-0i1 cTeneHu.
WppanmonansHbie ypaBHeHUA"
59 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA
53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA
54 CrermneHb ¢ palliOHATIBHBIM [T0OKa3aTeIeM U
€€ CBOICTBA
55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U

rpaduk




Hcnonp3oBanue rpaduka GyHKINM 115

56 . 1
peleHys ypaBHEHHH
57 Hcnons3oBanue rpaduka GyHKINN s 1
peLIeHusl ypaBHEHU I
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
58 METO/BI pEIICHUS MTOKa3aTEIbHBIX 1
YpaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
59 METO/IbI PEIICHUS TOKA3aTeIbHBIX 1
YpaBHEHU I
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
60 METO/IbI PEIICHUS TOKA3aTeIbHBIX 1
YpaBHEHUU
61 KoHntposbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHHS"
62 Jlorapudwm uncna. CoiicTBa jorapudma 1
63 Jlorapudm uncna. CoiicTBa jorapudma 1
64 Jlorapudm uncna. CoiicTBa jorapudma 1
65 JlecsiTUuHBIE U HATYypaJibHbIE JTOTapUPMBbI 1
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapr(pMbl 1
67 [IpeoOpazoBaHme BhIpaXKEHUH, 1
COZIepKALIHX JIOTapU(HMBI
68 [IpeobOpazoBanHme BRIpAXKEHUH, 1
coJieprKalIux Jorapudmol
69 IIpeoOpa3oBaHue BBIpAKEHHIH, 1

COJIepKaLIHX JIOTapU(HMBI




Jlorapudmuueckas GpyHKIus, e€ CBOHCTBA

70
u rpaduk
71 Jlorapudmmueckas pyHKIUs, €€ CBOHCTBA
u rpadux
7 Hcnons3oBanue rpaduka GyHKIUU 4715
peLIeHus ypaBHEHU I
73 Hcnons3oBanue rpaduka GyHKIUU 4715
peleHus ypaBHEHHH
Jlorapudmuueckue ypaBHEHHS.

74 OCHOBHBIE METO/bI PELICHUS
JorapupMUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHHS.

75 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHUN
Jlorapudmuueckre ypaBHEHUS.

76 OCHOBHBIE METOJIBI PETICHUS
Jorapu(PMUUECKUX YpaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(PMUUECKUX YpaBHEHUI

78 PaBHOCHIIbHBIE NTEPEXObI B pEILICHUH
JorapupMHUUECKUX ypaBHEHUN

KonTtponbHas pabora:

79 "Jlorapudmuueckast pyHKIUS.
Jlorapudpmuueckue ypaBHeHUs"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC

YHCIIOBOTO apryMeHTa
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC

YUCJIOBOTO apTyMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 YHCIIOBOTO apryMeHTa
83 ApKCUHYC, apKKOCHUHYC U apKTaHT'€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
84 OIIpeieJIEHUE TPUTOHOMETPUUECKHUX
(YHKINI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
85 oIpeJieJIeHue TPUrOHOMETPUUYECKUX
(GYHKIMI YMCIOBOTO apryMeHTa
86 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopMyIbL
87 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbL
88 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIbI
89 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIibl
90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUIN
o1 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAKCHUI
92 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHU I
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKCHUI




Pewienne TpuroHOMeTpu4ECKUX

94 .
ypaBHEHUU

95 Pemienue TpuroHomMeTpuyECKuX
YpaBHEHUH

9% Pemenuie TpUroHOMeTpHUUECKUX
YpaBHEHUU

97 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUU

08 Pemienne TpUroHOMETpHUUECKUX
ypaBHEHUU

99 Pemenne TpuroHOMeTpU4YECKUX
YpaBHEHU I

100 Perennie TpUroHOMETpHUUECKUX
YpaBHEHU I

KonrtpomnsHas padora:
101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPHUUYECKUE YpaBHEHUS"
ITocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS
102 nocye0BarenbHocTeR. Meron
MaTeMaTHYeCKOW MHAYKIUH
MOHOTOHHBIE U OTPaHUYCHHBIC
103 nocJie1I0BaTeabHOCTH. MicTopus ananuza
0ECKOHEUHO MaJIbIX

104 ApudmeTrndeckast mporpeccus

105 I'eomeTprueckas nporpeccus

106 beckoneuno yopIBaromias

TCOMETPHUYICCKAA ITPOTPCCCUA




Cymma 6eckoHeuHO yObIBaroIei

107 reOMEeTPUUYECKOI Mporpeccuu
108 JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX POLEHTOB
109 JIMHEHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. DopMyia ClI0KHBIX POLEHTOB
Hcnonb30BaHue mporpeccuu st
110 PEIICHUS PealIbHBIX 3a7a4 MPUKIIATHOTO
Xapakrepa
111 KonTponbhas pabora:
"IlocnenoBarenbHOCTH U TIporpeccun’
112 HenpepbiBHBIE QYHKINN U UX CBOMCTBA
113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA
114 CaoiicTBa GyHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke
115 CaoiicTBa QyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke
116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB
117 Metona UHTEpBANIOB AJI pELICHUS
HEPABEHCTB
118 Meroa UHTEpBAJIOB ISl pELLICHUS
HEPABEHCTB
119 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX

byHKIUH 115 perteHust 3a1a4




[IpuMeHeHne CBOMCTB HENPEPBIBHBIX

120 byHKIU 1715 pereHust 3a1a4
121 [epBast u BTOpas Npou3BOIHbIC (PYHKIIUU
122 Omnpenenenue, TeOMETPUYECKUN CMBICIT
MPOU3BOIHOMN
123 Omnpenenenue, GU3NISCKUNA CMBICIT
MPOU3BOIHOMN
124 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIMHA
15 VYpaBHeHME KacaTeabHOU K rpaduky
byHKIMHA
126 [TpousBoHBIE AIEeMEHTAPHBIX (PYHKINN
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIIUN
128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA
129 [Tpou3BoiHAs CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH
130 [Tpon3BoiHAs CyMMBI, IPOU3BEICHMS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH
131 Kontponbnas padota: "[IponsBognas”
132 [ToBTOpenue, 06001ICHNE,
cucTeMaTu3anus 3HaHui: "YpaBHeHH"
133 [ToBTOpenue, 06001ICHNE,
cucreMaru3anus 3HaHuil: "OyHkunn"
134 WroroBas koHTpoJsibHAs paboTa
135 HTorosasi KOHTpOJIbHASA paboTa




136

[ToBTOpenwue, 0600mIeHNE,
CUCTEMAaTH3aIUs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[Ipumenenne npou3BOHON K
WCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

IIpuMeneHne MPOU3BOTHON K
UCCIeIOBaHMI0 (PYHKIINH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIeIOBaHMIO (PYHKIINH Ha
MOHOTOHHOCTb U OKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCleIOBaHUIO (PyHKIUH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio pyHKIUH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOM

(GYHKIIUM Ha OTpe3Ke




Haxoxaenne HanuboIbInero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIIMH Ha OTpe3Ke

Haxoxnenne HauboIbInero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMH Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIEro u
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

12

Haxoxxnenue HanOoJbIIero 1
HAaUMEHBIIIETO 3HAUYEHUS HENPEPbIBHOM
(GYHKIIMM Ha OTpe3Ke

13

IIprMeHeHne nporu3BOIHOMN ISt
HAXO0XJIEHUS HAaUJTy4Ilero pelieHus B
MPUKJIAJIHBIX 3a/1a49axX

14

IIprMeHeHne nporu3BOIHOMN ISt
HAXO0XJIEHUS HAaUJTy4Ilero peleHus B
MPUKJIAJHBIX 3aa4ax

15

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GOpMyYIIOi UITN

rpaduKom

16

[IpumeHeHnre mporu3BOIHOMN ISt
ONpeJIeJICHUsl CKOPOCTU U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION UITN

rpadgukom

17 Kommosurus ¢hyHKImit

18 Kommnosumus pyskmmi

19 Kommosurus ¢hyHKImit

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha

KOOPJAMHATHOW INIOCKOCTH
21 ['eomeTpuyeckue 00pa3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH
29 KoHnTtponbHas padora: "UccaenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpazHas, OCHOBHOE CBOMCTBO

epBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

24 ¢yuxuii. [IpaBuna HaxoxAEHUS

NepBOOOPA3HBIX
ITepBooOpasHbIe H1eMEHTAPHBIX

25 bynkumid. [IpaBuna HaxoXaeHUS
NepBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI

WHTErpaa
97 Brruncnenue onpenenéHHOro HHTerpana
o ¢opmyne HproTona-JleiiOuura
28 Beruncnenue onpenenéHHoro HHTerpaa
o gopmyne Horotona-JleliOnuna
29 [Ipumenenue nuTerpaia st

HaX0XJIEHUS TUIonaiel IIOCKUX QPUryp




[IpumeHnenue uHTETpaNa s

30 HaxO0XJICHUSI 00bEMOB T€OMETPHUIECKUX
Ten
31 [Tpumeps! pemennii qudQepeHraIbLHbIX
YpaBHEHUI
32 [Tpumeps! pemenuii audGepeHnaTbHbIX
YpaBHEHUU
MatemaTtuueckoe MOJEIUPOBAHHE
33 peabHBIX MPOIIECCOB C MTOMOIIBIO
i depeHIMATEHBIX YpaBHEHUI
34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan"
35 Tpuronomerprudeckue QyHKIHH, UX
CBOIicTBa U rpaduku
36 TpuronomeTpudeckue QyHKIHH, UX
CBOICcTBa U rpadUKu
37 Tpuronomerpuyeckue GyHKINH, UX
CBOICcTBa U rpaduKu
38 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKH
39 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U TpadUuKu
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
40 YPaBHEHU C TOMOIIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPHUECKUX
41 YpPaBHEHUH C TOMOILBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHIECKHUX

42 YpaBHEHHUH C TTIOMOIIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKHX
43 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
44 Pewienne TpuroHOMeTpU4YECKUX
HEPaBEHCTB
45 Perienue TpUroHoMeTpHUECKUX
HEPaBEHCTB
46 Perienue TpUroHoMeTpHUECKUX
HEpPaBEHCTB
47 Pemienne TpuroHOMeTpU4YECKNUX
HEpPaBEHCTB
KonTponbnas pabora: "['paduxu
48 TPUTOHOMETPUUECKUX (QYHKIHI.
Tpuronomerpuueckue HepaBeHcTBA"
49 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
50 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
51 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB
59 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEeILICHUS

norapu(MUIECKIX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOBI PELICHUS
norapupMHUECKUX HEPABEHCTB
57 OcHOBHbBIE METOABI PELICHUS
UppalMOHANILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHANILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATLHBIX HEPABEHCTB
50 OcHOBHBIE METOABI PELICHUS
UppaMOHATLHBIX HEPABEHCTB
61 I'paduueckue MeTObI perIeHus
UPpaAlMOHATILHBIX YPaBHEHH
62 I'padmaeckne METOIBI pemICHHS
UppaAlMOHATILHBIX YPaBHEHHH
63 I'paduaeckne MeTOBI pemeHHs
IIOKa3aTeJIbHBIX YPAaBHEHHU
64 I'paduueckue MeTObI perIeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl pereHus
norapuMUYECKUX ypaBHEHUIN
66 ['padrueckue METO B! peIICHUS

norapu(MUIECKIX HEPABEHCTB




67

I'paduueckue MeTo Bl pemeHus
JOTapu(PMHUUECKUX HEPABEHCTB

68

I'paduueckue MeTo Bl pemieHus
MOKa3aTeIbHBIX U Jorapu(pMHIECKUX
YpaBHEHUI

69

I'paduueckue MeTo Bl pemeHus
MMOKAa3aTeIbHBIX U JTOTaPUPMUIESCKHX
YpaBHEHUI

70

['padmyeckue METOABI peLICHH
[I0KAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLICHHS
MOKa3aTeIbHBIX U Jorapu(pMUIECcCKux
HEPaBEHCTB

72

KonrtpomnbHas padora:
"HppaunoHalibHbIE, TOKA3aTEIbHBIE U
JorapupmMHUEcKue HepaBeHCcTBa"

73

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBbI 3arucu
KOMIIJIEKCHOTO YHUCIIa

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIIJIEKCHOTO YHCIIa

75

ApudmeTrrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMU




N300pakeHNe KOMIUIEKCHBIX YHCEI Ha

" KOOPJIUHATHOMN TUIOCKOCTH
78 N300parkeHre KOMIUIEKCHBIX YUCEI Ha
KOOPJAMHATHOM IIJIOCKOCTH
79 ®opmysia Myaspa. Kopuu N-oii ctenenu
13 KOMIUIEKCHOTO YHClIa
80 ®opmysia Myaspa. Kopuu N-oii ctenenu
U3 KOMIUIEKCHOTO YHClIa
[IpuMeHeHe KOMIUIEKCHBIX YMCET JIS
81 penieHuss GU3NISCKUX U
TeOMETPUUYECKUX 3a/1a4
82 KonTponbhast padora: "KomriekcHbie
yucnaa
83 HarypanbHble 1 1ienbie yncia
84 HatypanbHble u nensle uncia
85 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCell
36 [TpumeHeHne TPU3HAKOB IETMMOCTH
LEJIBIX YUCell
87 [IpumMeHeHMne TPU3HAKOB 1€TUMOCTH
mensix uncen: HOJ u HOK
88 [IpuMeHeHne TPU3HAKOB JIETUMOCTH
nensix uncen: HOJl u HOK
89 [TpumMeHeHne TPU3HAKOB IETMMOCTH
LEJbIX YUCEeI: OCTaTKU [0 MOAYJIIO
90 [IpuMeHeHre TPU3HAKOB JIETUMOCTH

HEJIBIX YHCEII: OCTATKU 110 MOJTYITIO




91

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
HEJIBIX YHMCeIl: aaropuT™ EBkinaa s
perieHus 3a/1a4 B IENbIX YHCIIax

92

KonTponpHas padora: "Teopust menbix
gucen"

93

CucremMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

94

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHIIbHEIC CHCTEMBI M CHCTEMEI-
CICACTBUA

95

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbIX
YpaBHEHU U

96

OCHOBHBIE METOABI PELIEHUS CUCTEM U
COBOKYITHOCTEM UppalMOHAIBHBIX
ypaBHEHUNU

97

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUNU

98

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEeIbHbIX
YpaBHEHUNU

99

OcHOBHEBIE METOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH JorapupMuuecKux
ypaBHEHUU




100

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHU M

101

[IpuMeHeHue cucTeM K pelieHuo
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y 13
pa3IMyYHbIX 00JacTel HayKu U pealbHON
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
pE3yNIbTaTOB

102

[IpuMeHeHne CUCTEM K PEIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pasIn4HbIX 001acTe HAYKH U pPeabHOM
KU3HU, MHTEPIIPETaLus I0Jy4YEHHBIX
pe3yJIbTaToOB

103

[TprMeHeHNnEe HEpaBEHCTB K PELLICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001aCTe HAYKH U pPeabHOM
KHU3HU, UHTEPIPETALUS TOTyYEHHBIX
pe3yIbTaTOB

104

Konrponsnas pabdora: "Cucrembl
palOHaIbHBIX, HPPALMOHAIBHBIX
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUI"

105

ParmonanbHble ypaBHEHHUS C
napameTpamu

106

ParmonansHbIE HEPABEHCTBA C
rnapaMeTpamMmu

107

PanmoHanpHbIE CHCTEMBI ¢ TapaMETPAMH




HppaumnoHnanbHble ypaBHEHMS,

108 HEpaBEHCTBA C ITapaMeTpamMu
109 HppanuonaiibHble CUCTEMBI C
napameTpamu
110 [lokazaTenbHble ypaBHEHUS,
HEPaBEHCTBA C lTapaMeTpamMu
111 IToka3zaTenbHbIE CUCTEMBI C
napameTpamu
112 Jlorapugmuueckue ypaBHEHUS,
HEpaBEHCTBA C [TapaMeTpamMu
113 Jlorapudmmuyueckne CUCTEMEI C
rapameTpamu
114 TpuroHomeTpuuecke ypaBHEHHUS C
napameTpamu
115 TpuroHoMeTpuyeCKrue HEPABEHCTBA C
napameTpamu
116 TpuronoMeTpuyecKrue CUCTEMBI C
napameTpamu
IToctpoenune u ucciegoBaHue
117 MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYyallMil C TOMOIIBIO YPABHEHUN C
napameTpamu
[TocTpoenue u uccienoBaHue
118 MaTeMaTHYECKUX MOJENEN peaabHbIX
CUTYyallMil C TOMOIIBIO CUCTEM
YpaBHEHHUH € ITapaMeTpamMmu
119 [TocTpoenue u uccienoBaHue

MATEMAaTHYCCKUX MOJIGJ'IGI\/'I PEATBbHBIX




CUTYalLMi C IOMOILBIO CUCTEM
YpaBHEHUH € ITapaMeTpamMu

KonrtponsHas pabora: "3anaun ¢

120 "
napameTrpamu
121 [ToBTOpEeHmE, 0600IICHUE,
cucTeMaTtu3anus 3Hanuii: "YpaBuenus"
122 [ToBTOpEHME, 0600IIECHUE,
cucremaTusanus 3Hanui: "YpaBHenus"
[ToBTOpenue, 06001ICHNE,
123 cUCTEeMaTH3aIus 3HaHWK: ""Y paBHECHHUSI.
Cucremsl ypaBHeHUN"
124 [ToBTOpenue, o6odIICHUE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
125 [ToBTOpenue, 06001ICHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencraa"
126 [ToBTOpenue, 06001IIEHNE,
cucreMaTtu3aius 3Hanuii: "HepaBeHncrea"
[ToBTOpenue, 06001IIEHNE,
127 cucreMartusanus 3Hanuil: "[IponsBonHas
U €€ npuMeHeHue"
[ToBTOpenue, o6odIIEHNE,
128 cucreMartu3aius 3Hanuii: "[IponsBoaHas
U €€ npumMeHeHue"
[ToBTOpenwme, 0600IIEHNE,
129 cucreMartuzarus 3Hanuit: "[IponsBoHas

u e€ npumMeHeHue"




[ToBTOpenwue, 0600mIeHNE,

130 cucreMaru3anus 3Hanuii: "MHTerpan u 1
ero npumMeHenue"
131 [ToBTOpenwue, 0600meHNE, 1
cucTeMaTtu3anus 3Hanuit: "Oynkuun"
132 [ToBTOpenwue, 0600mIeHNE, 1
cucTeMaTtu3alus 3Hanuii: "Oynkuun"
133 [ToBTOpEHME, 0000IICHUE, 1
cucreMaTu3anus 3HaHui: "OyHkuun"
134 HroroBast KoHTpoIbHAs paboTa 1 1
135 HTorosast KOHTpoJIbHAs paboTa 1
136 [ToBTOpECHHE, o606meHI/If:, 1
cUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MareMaruka: anredpa v Hauajla MaTeMaTUYECKOTO aHaInu3a, FEOMETPHSL.
Anre0Opa u Hadaja MaTeMaTH4YecKoro aHanmn3a (B 2 gactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.T'., Cemenon I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakuueir Mopakosuda A.I'., OG11eCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«MOL] MHEMO3HMHA»

* Maremaruka: anredpa v Hayajga MaTEMaTUYECKOTO aHAJIN3a, TeOMETPHSL.
Anrebpa 1 Havajla MaTeMaTUYECKOro aHaiau3a (B 2 yactax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u npyrue; noju
penakuueid Mopakosuuda A.I'., OG11ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«M1OIL] MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
Marematuka: anreOpa 1 Hadajia MAaTEMaTHYECKOTO aHalln3a, TEOMETPHUS.
Anrebpa 1 Hadasia MatremaTuueckoro anaiausa. 10-11 kmaccel (6a30BbIit

YPOBEHB) : METOAUYECKOE Mocooue A1t yuutess, OOecTBO ¢ OrpaHUYeHHOM

otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

LIOK https://educont.ru/
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