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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBISAETCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIUICHUE OOYYaIOIINXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro yuyeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyJIUpyeT CBOHU
JTOCTHKEHHSI B MaTEMaTUYECKOI popMe.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHajM3a 3aKJaJlbIBAaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOILECTBEHHOW JKU3HU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JI JalbHEHIIEro oOpa3oBaHHs U B
MOBCEHEBHOMN XU3HU. B TO e Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSIMU ainreOpbl M MaTeMaTHYEeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHHsI ¢ TIOMOILIBIO MHIYKLUHUH U PacCyXIarTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhI0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalin3a» OO0ydYarollyecs IMOJy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPHpPETallMd  TOJYYEHHBIX  pEelIeHWi, 3HaKoMATCS ¢  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pE3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTH4YeCKOro aHalln3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajza MaTeEMaTHYECKOT O aHAIN3a»
BBIJICJICHBl  CIIEAYIOIIME COAEPKATEIbHO-METOAUYECKUE JIMHUM: «Yucna u
BbluncieHus», «OyHkuuu u rpadpukm», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MaTE€MaTU4ecKoro aHanu3a», «MHoxkecTBa M Joruka». Bce OCHOBHBIE
COJIEP>KATEIIBHO-METOIUYECKUE JIMHUM W3Y4aloTCsd Ha IPOTSHKEHUH JBYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa v MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U pas/ieiaMu. JlaHHbIH yaeOHbIH
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaromuecs OBIaIeBAIOT BCE OoJiee MUPOKUM MATEMATUICCKUM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
cOpMyIMPOBAHHONW MaTEeMAaTUYECKON 3a/a4M, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

ConepkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTO Ha yPOBHE OCHOBHOTO 0011er0 00pazoBanus. Ha ypoBHe cpeanero o0riero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIYUCIICHUS, OLEHUBATH YUCIIOBBIC BBIpAXKCHHS, PabOTaTh ¢ MaTEeMAaTUYECKHMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIIMMCSI MHOXECTBAa HATYPaJbHBIX, MLEJbIX,
pallMOHANBHBIX M JICHCTBHUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My Ccreuu(puieckue 3agadyd W OIlepaluu: JAeJICHHe Hallelo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeIbHOMY PACHIMPEHHIO Kpyra HWCHOJIb3YEeMbIX YHCET WU
3HAKOMCTBY C BO3MOXKHOCTSIMH MX TPUMEHEHHS JJISl PEIICHHsS Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeACTaBICHUE O €IMHCTBE MAaTEMAaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJICJICH pPEaJbHOTO MHpPA, IMIMPOKO HCIIOJIB3YIOTCS 000OIIEHHE WU
KOHKPETHU3aIHSI.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCsl HA TPOTSHKCHHHU BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OoOydaroliuecs OBJIQJICBAIOT PA3JIMYHBIMH ~ METOJAMH  PEIICHUS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPHUYECKUX YpPaBHEHWI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHUS HIMPOKO HCHOJB3YIOTCS IPH
UCCIIeIOBaHNH (YHKIUK C TIOMOIIBIO MPOU3BOJHOMN, PU PEIICHUU TPHUKIATHBIX
3a7a4 ¥ 3a7a9 Ha HaXOXKJEHUE HanOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKKE BBIPAKEHUN,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboOThl ¢ CHUMBOJBHBIMH (OpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOMKHOCTH KAK SI3bIKA HAYKH.

ConepxatenbHo-MeToAnYecKast JuHUA «DyHKUIUU U TpadUKU» TECHO
neperyieTaeTess ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpadukoB, UCIOIb30BaHUE GYHKIMN 711 pEIIeHUs 3ajlady U3 APYruX y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKITY
pa3sNTUYHBIMA BEJIMYMHAMH, HCCIIEIOBATh TOJYyYEeHHbIE (PYHKIIMU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUYM HAIIEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOW. Ero n3yuenne crocooCcTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK W MPUKJIAIHBIX 3a/ad,
JIOCTYITHBIX OOYYarolmuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMHA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAQYCHUS, BBIYUCIATH IUIOMAAUM (GUryp U OoOBEMBI TEJ, HAXOAUTh CKOPOCTH W
yCKOpeHusi TiporieccoB. JlaHHasi cojep:kaTeiabHasl JMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM pAaclO3HaBaTh TMPOSIBICHUS 3aKOHOB
MaTEMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronuecs y3HatoT O BBIIAIOIIAXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKH KaK HAyKH, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeaiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIMHSIONIMI BCE pa3Jiesibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJIOBAHHUE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET PpPAa3BUTHIO JIOTHYECKOTO MBIILIICHUS
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 MOJICITHPOBAHUS, KOTOpPHIE IPU3BAHBI
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, TTIOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTre H  KOHKPETU3UPOBATh  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. IlpumeHeHune 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 cBoiictBa. [IpubnuxEHHbIE BBIUMCICHUS, NTPaBUIIA
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

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

ApudmeTnueckuil KOpeHb HaTypajJbHON CTENIEHU U €r0 CBOMCTBA.

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 YHCJIOBOIO 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 METO[bI PEIICHUS LIEJbIX U APOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMU KO3 PUIIMEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTETICHH U KOPHHU.

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 penieHus
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHUil. OnpenenuTens MaTpUIlbl 2X2, ero FTeOMETPUUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHkus, crnocoObl 3amaHus (QyHkIuU. B3auMHO oOpaTHble (QYyHKIUU.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUIMU. MaKCUMyMbl U MHUHHMYMBI
¢ynkunn. Hanbospliee 1 HauMeHblIee 3Ha4eHus1 QyHKIMKM HAa POMEXKYTKE.

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

CrenenHas (pyHKIMS ¢ HATypajdbHBIM U LI€JIBIM MOKazareneM. 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 rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

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

Havana maTemMaTH4ecKOro aHajm3a

ITociaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATENbLHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKon
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb30BaHME MpOrpeccuy JUisl  PELICHHs peajbHBbIX —3aJad
IPUKJIAJHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpa@uKy QyHKIIHH.

[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. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HartypaneHbie u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIENBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpanueckass W TpUTOHOMETpUYecKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oli cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PeIIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHue TpUuroHoMEeTpuYecKux HEPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu GyHKIUNA. ['eoMerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHnre HanboabIero 1 HAMMEHbIIEro 3HaYeHUI HEeMPEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxoxk1eHHs TepBOOOPA3HbIX.

HNuterpain. ['eomMmeTpruueckuil CMbICI HHTErpANIa. BeruuciieHne onpeaeaéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[TpumeHeHue WHTErpajna s HAXOXKICHHUS IUIOMIAAeH IJIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, THIPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCHUTAHHUS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (GU3NYEeCcKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINH BBIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUSHTAITHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH 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 YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYPOU KakK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITh IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBAaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTH 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 1eHCTBUA:



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

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHMPOBAHHBINA HKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHMS, MCCIECAOBAaHUS, OLICHMBAThb  JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISBJIATH Je(UUIUTH HHPOPMAUH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazMyHbIX (opMmax,
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
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MHJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 33/1a4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4l, BEHIOMPATh CIIOCOO PELIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJECTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

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

CoBMecTHAsl 1eATEJIBHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT PabOThI, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLIECHUBATh KAYECTBO CBOETO BKJIA1A
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadyajla MaTeMaTUYECKOTO aHaATTN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
PaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JPOOM W TPOILEHTH IS PEIICHHs] NPUKIAAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

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



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEI JIJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OINEpPUPOBATH MOHATHUAMM: JIOTapu(M YHKcCIa, AECATHYHBIE H
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:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

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

CBOOOJIHO ONEpUpOBaTh TMOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
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 CUTYAllUU C MIOMOIIBI CUCTEMBI JIMHEWHBIX YPaBHEHUN,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAKEHU, COJIEPIKALINX CTEICHH C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuyuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOILbIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBaHus rpauKoB PyHKIUT;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHW Kak (PyHKIUH OOpaTHOM CTENEeHU ¢
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: IOKa3aTelbHAas MU JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCIENOBAaHMUS IMPOLIECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaOIlas TeOMETPUYECKask IPOTrPeCcCHsi, TMHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUSMU: MOCIENOBATENLHOCTD, CIOCOOBI 3a/1aHUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

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

BBIUUCIISATH MPOU3BOJHBIE CyMMBI, IPOU3BEACHUS, YACTHOTO W KOMIIO3HUIINU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
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 MOHATUSMU: HATYPAJIBLHOE U LIEJI0E YUCIIO, MHOKECTBA
HATYPaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIEIMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypasJbHBIX 4HMCen M1 PEUIEHUs 3a4ad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOMHO OMEpHUpPOBATh MOHITHEM OCTaTKa [0 MOMAYJIO, 3aliChIBAaTh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKON (hOpMe, BBIMOIHATH apu(PMeTHUECKUE onepaluu ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TpU PpEIIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpPaBHEHUN U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelarb palOHAJIBHEIE, UppaLOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMuyUecKue U TPUTOHOMETPUUECKHE YpaBHEHUSI U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPABHEHUI U HEPaBEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHUSI, YPABHEHUWS, HEPABEHCTBA W HX CHUCTEMBI IO YCIOBHUIO 3a/auH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU ABYX (DYHKIIHIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPMHATHOM
MJI0CKOCTH;

CBOOOZIHO  OMEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
MPOLIECCOB.

Havana maTemMaTH4ecKOro aHaju3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIIEeN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HauOOJbIlIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HETPEPbIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIy4ylIero peuieHusl B
IPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKUX, 3a/1a4ax, JJIs ONpeIeICHUsS
CKOPOCTH U yCKOpPEHHS Mpoliecca, 3aJaHHOTo (hOpMyIIoi Win rpadukoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpa no popmyne Horotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-?KOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoabneie  Ipaxririeckue o0pa3oBaTe/bHbIC
padoThI padoTsI
pecypcsbl
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS € 12 1
L[EJIbIM TI0Ka3aTelIeM
3 Apudmernaeckuit KOpeHb N-0if CTENCHH. 15 1
HppanmonanbHble ypaBHEHHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
YpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10 1
HenpepsiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnbie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMHA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIMA. 1 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 WppanmonansHble, MoKa3aTeNbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u 1enbie uncna 10
CucTeMBbl paroHATBHBIX, HPPAITMOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoaunuecTBO

yacoB

Bcero

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

MHO03k€eCTBO, ONepalMy HaJl MHOKECTBAMH U UX CBOMCTBA

Huarpammsl Ditniepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O aIlrnapara 4Jid peucHusa 3aaa4d

PannonansHbIe yncia. OOBIKHOBEHHEIE U AJCCATUYHBIC I[pO6I/I, IIPOUCHTLI,
OECKOHEUHBIE MNEpUOANICCKUC I[pO6I/I

Pannonanbublie yncna. OObIKHOBEHHBIE U AECATUYHbBIE APOOU, IIPOLIEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

[Ipumenenue nqpobeit 1 NPOLEHTOB JUIsl pelIeHUs IPUKIAIHBIX 3a7a4

[Tpumenenue Apobeli U MPOIEHTOB AJIs PEIICHUS MPUKIIAIHBIX 3a/1a4

© 0 N O

HelictBuTenbHbIC yncia. PalimoHanbHbIE U MppalMOHaIbHbIC YUCa

ApI/I(l)MeTI/I‘IeCKI/IC ornepanuu € JIECTBUTEIbHBIMHU YHCIaMHU

11

12

Mopyib JENCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA

HpI/I6J'II/I)KéHHBIe BBIYUCJICHUA, IIpAaBUJIa OKPYTJICHUS, IPUKUIKA U OLICHKA
pe3yjibTara BBIUMCIICHUH

OcCHOBHBIE METO/IbI PELLIEHUS LENbIX U APOOHO-PAIMOHATBHBIX
YpaBHEHMI U HEPABEHCTB

S

13

14

OCHOBHBIE METOJIBI PEIISHUSI IIEJIBIX U JPOOHO-PAIIMOHATIBEHBIX
YpaBHEHUH U HEPABEHCTB

OCHOBHBIE METO/IbI PEIIEHUS LETbIX U IPOOHO-PAIMOHATBHBIX
YpaBHEHMI U HEPABEHCTB




MHoOroueHsl OT OJJHOM EPEMEHHOM. JleleHre MHOro4IeHa Ha

15 MHOTOYJIEH C 0cTaTkoM. Teopema besy

16 MHorounieHsl ¢ nensiMu kodddunrentamu. Teopema Buera

17 Pemenue cucreM TMHEHHBIX ypaBHEHUH

18 Pewienne cucreM JIMHENHBIX YPaBHEHUH

19 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTpULIbl 2X2,
€ro reOMeTPUYECKUN CMBICI U CBOICTBA; BEIYMCIIEHUE €r0 3HAUCHUS

20 Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUI CMBICI U CBOICTBA,
BBIUMCJIEHUE €r0 3HAYCHUS

21 [TpumeHeHue ornpenenuTens A peleHus] CUCTEMbI JIMHEHHbIX
YpaBHEHU I

99 Penienne npukinagHbIX 3aa4 ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX
ypaBHEHUU

23 Pemenne npuknaaHbIX 3a/1a4 ¢ IOMOIIbIO CUCTEMBI JINHEHHBIX
YpaBHEHU I

24 KonrtponsHas pabora: "PanmonanbHble ypaBHEHHUS U HEPaBEHCTBA.
CucreMbl TUHENHBIX YypaBHEHH"

o5 @yHK1LMSA, cr1ocoObl 3a1aHus GyHKIMU. B3anMHo oOpaTHble GyHKINU.
Komnozumus GyHkiuii

26 I'paduk pynkumu. dnemeHtapHbie mpeodpazoBanus rpaduKkoB GyHKINN

97 OO6nacTh onpeneneHuss 1 MHOKECTBO 3HaueHui pyHkiuu. Hymu
¢ynkuuu. [IpoMexxyTKH 3HaK MOCTOSHCTBA

28 Yérupie u Heu€THbIe pyHkuuu. [lepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DYHKIIMH

29 MakcuMmyMbl 1 MUHUMYMBI QyHKIMH. Hanbosbiiee 1 HauMeHblee
3HaueHNe PYHKIIMU Ha IPOMEXYTKE

30 JluneliHast, KBagpaTU4Has U JpOOHO-TMHENWHas PyHKIUU




31 DJeMeHTapHOe UCCIIEIOBAaHHUE U IIOCTPOCHUE IPa(UKOB ITUX (PYHKITHIA 1
32 DJIeMEHTapHOE MCCIICIOBAaHNE U MTOCTPOEHHE TPpaPUKOB ATUX PYHKITUI 1
33 Crernens ¢ mensiM okasarenem. buaom Herotona 1
34 Crenens c 1enbM okaszareneM. bunom HeroTona 1
35 Crenennast GyHKIUS C HaTypaJIbHBIM U 1IeJIbIM MoKa3zareneM. Eé 1
CBOIicTBa U rpaduk
36 Kontponpnas padora: "Crenennas ¢pynkuus. E€ cBoiicta u rpaduk” 1
37 ApudmeTnueckuii KOpeHb HATYPaIbHON CTENIEHU U €r0 CBOMCTBA 1
38 Apudmerndeckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOICTBA 1
39 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUMN, COJEPIKAIINX CTETICHU U KOPHU 1
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA, COJICPIKANTUX CTETICHH W KOPHH 1
41 [TpeoOpazoBaHys YHCIOBBIX BBIPAXKEHUMN, COJEPIKAIINX CTETIEHU U KOPHU 1
42 Wppannonanbheie ypaBHeHHs. OCHOBHBIC METO/IBI PEIICHUS 1
UPPALMOHATIBHBIX YPaBHEHHM
43 Hppannonanbaeie ypaBHeHHS. OCHOBHBIC METOIBI PEIICHUS 1
UPPAIMOHATLHBIX YPaBHCHHH
m UpparmonansHbie ypaBHeHUs. OCHOBHBIE METO/BI PEUICHHS 1
UPpalMOHATIBHBIX YPaBHEHHM
45 PaBHOCHIIBHBIE TEPEXO/IBI B PELIEHUH HPPALMOHAIBHBIX YPAaBHEHUIN 1
46 PaBHOCHIIbHBIE TIEPEXO/Ibl B PEIICHUN HPPAIMOHANBHBIX YPABHEHUN 1
47 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIECHUN UPPALUOHAIIBHBIX YPABHEHUI 1
48 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUN HPPAIIMOHATBHBIX YPABHCHHN 1
49 CaoticTBa u rpaduK KOpHsI N-0i CTeNeHH KaK (yHKITMH 0OpaTHOM 1
CTETIeHH C HATYPaJIbHBIM MOKa3aTelIeM
50 CgoiicTBa u rpaduK KOpHS N-0¥ cTeneHU Kak GyHKIIUA 0OpaTHON 1

CTCIICHU C HATypaJIbHBIM IMOKA3aTCJIEM




KonTtponbnas padora: "CBolicTBa 1 rpaduK KOpHs N-Oi CTENCHH.

>1 UppanuonanbHbie ypaBHEHUA" 1
52 Crenens ¢ palluOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHsb ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
o4 Crenens ¢ palluOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA 1
55 [TokazaTenpHas GyHKIHS, €€ CBOKWCTBA U rpaduK 1
56 Hcnonp3oBanue rpaduka GyHKIMK 115 peLICHUs] ypaBHEHUH 1
57 Hcnons3oBanue rpaduka GyHKIUU A PeLICHUS YpaBHEHHMA 1
58 [TokazarenbHble ypaBHEeHUs. OCHOBHbBIE METO/bI PELICHUS 1
MOKa3aTeIbHBIX YPaBHECHUN
59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/BI PEIICHUS 1
IIOKa3aTEJIbHBIX YPABHEHUM
50 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/BI PEIICHUS 1
[OKa3aTeIbHbIX YPAaBHEHUN
61 KonTponsnas pabora: "[lokazarensHas pyHkius. [lokazarenbHbie 1
ypaBHEeHHUA"
62 Jlorapudwm yucna. CoiicTa norapudpma 1
63 Jlorapudm umncna. CoiicTBa Jorapudpma 1
64 Jlorapudwm yucna. CoiicTa norapudpma 1
65 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI 1
66 JlecATUYHBIE U HATYpAIbHBIC JTOTapH(PMBI 1
67 [IpeobpazoBanue BEIpAXKEHUH, COAECPIKAIIMX JIOTapU (MBI 1
68 [TpeoOpazoBaHre BRIpAKCHHH, COIEPIKANTUX Jorapu(MbI 1
69 [IpeobpazoBanue BEIpAXKEHU, COAECPIKAIMX JIOTapU (MBI 1
70 Jlorapudmuueckas GyHKuUs, €€ CBONCTBA U rpauK 1
71 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U TpauK 1




72

Hcnonp3oBanue rpaduka QyHKIUM Ui PELICHUs YPaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKIUN 1)1 pEIICHUS] YpaBHEHU I

74 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOBI PEIICHUS 1
JOrapu(pMHUUECKUX ypaBHEHUH

75 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METOBI PEIICHUS 1
JOrapupMHUECKUX YpaBHEHUI

76 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS 1
Jorapu(pMUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO0/IBI B PEIICHUH JIOTapU(MUIECKUX YPaBHEHHHA

78 PaBHOCUIIBHBIE TTEPEXO/IbI B PEIIEHUH JIOTapu(PMUUECKUX YPaBHEHHH

79 Kontponbnas pabota: "Jlorapudpmuueckas ¢pynkius. Jlorapupmuueckre 1
ypaBHeHuUs"

80 CuHyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YUCIIOBOTO apryMeHTa 1

81 Cunyc, KOCUHYC, TAHI'€HC M KOTAaHI'€HC YMCIOBOI'0 apryMeHTa 1

82 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa 1

83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIIOBOTO apryMeHTa 1

84 TpuroHomeTpuveckas OKpyKHOCTb, OIIpeeSICHIE TPUTOHOMETPUYECKIX 1
(GYHKIMI YMCIOBOTO apryMeHTa

85 Tpuronomerpuyeckas OKpy>KHOCTb, OIIpeIe/IeHHE TPUTOHOMETPUYECKHX 1
(GYHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITbI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITHI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BbIpAXKEHUH 1

91 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

92 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BbIPAXKEHUH 1




93 [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUN 1

94 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 1

95 Pewienne TpuroHOMETpUYECKUX YPaBHEHUN 1

96 Pemienne TpUrOHOMETPUYECKUX YpaBHEHHIHA 1

97 Pemenre TpuroHOMeTpUYECKUX YpaBHEHUM 1

98 Pemienne TpUrOHOMETPUYECKUX YpaBHEHHIHA 1

99 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 1

100 Pemienne TpUrOHOMETPUYECKUX YpaBHEHHHA 1

101 Kontponbhas pabota: "Tpuronomerpuueckre BhIpaKeHHs U 1
TPUTOHOMETPHUYECKHUE ypaBHEHUS"

102 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHus MOCIEN0BATENbHOCTEN. MeTon 1
MaTeMaTHYECKOW WHIYKIHH

103 MOHOTOHHBIE M OTPaHWYEHHBIE TIOCIIEI0BATEIbHOCTH. McTopus ananm3a 1
0ECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus 1

105 I'eomeTpuueckas mporpeccust 1

106 beckoneuHo yObIBaroliast reoMeTpuIecKasi Iporpeccust 1

107 CyMmMma O0eckOHEYHO yObIBaroIIe reoMeTpruuecKoi IpOrpeccuu 1

108 JInHEeNHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio €. dopmyiia CIOXKHBIX 1
IPOIIEHTOB

109 JInHenHBIN U SKCIOHEHIMAIBHBINA pocT. Yncio e. @opmyJia CIOXKHBIX 1
IPOIICHTOB

110 Mcrionp30BaHue MPOTPECCHH ISl PEIICHUS peaTbHBIX 3a/1a9 1
MPUKIIQJHOTO XapaKTepa

111 KonTtponbHas padora: "[locnenoBaTeabHOCTH U IPOTrpeccuu’

112 HenpepsiBHBIE (DYHKIINN ¥ MX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKoB PyHKIUH




114 CoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA OTPE3Ke 1
115 CBoiicTBa (GyHKIIMI HEMPEPHIBHBIX HA OTPE3KE 1
116 Meron UHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1
117 Meron MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1
118 MeTo MHTEpBAJIOB ISl pEIICHUST HEPaBEHCTB 1
119 [TpumeneHne CBOMCTB HETPEPHIBHBIX (DYHKIMA JJIsl pEIICHUS 3a/1a4 1
120 [IpuMeHeHne CBOKMCTB HEMPEPBHIBHBIX (DYHKIIWH JIJIs1 PEIICHUs 3a71a4 1
121 [lepBast u BTOpast npou3BOIHBIC (PYHKIUU 1
122 Ornpenenenne, reOMETPUYECKHI CMBICI IIPOU3BOAHON 1
123 Omnpenenenne, GU3MUECKUN CMBICT IIPOU3BOIHON 1
124 YpaBHeHHEe KacaTeabHOU K rpaduky QyHKIUN 1
125 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKIHH 1
126 [TpousBoaHBIE I€eMEHTAPHBIX (PYHKINN 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (YHKIIUN 1
128 [Tpou3BoiHas CyMMBI, TPOU3BENCHHS, YACTHOI'O M KOMIO3ULIUU (PYHKIUH 1
129 [IpousBosHas CyMMBbI, IPOU3BEACHMS, YACTHOTO M KOMIIO3ULIUU (YHKIIUI 1
130 [IpousBoHas CyMMBbI, IPOU3BEACHMS, YACTHOTO M KOMIIO3ULIUU (PYHKIIUHI 1
131 Konrtponsnas padora: "[IpousBoanas” 1
132 [ToBTOpenue, 06001IeHNE, CHCTeMaTH3aIus 3HaHu: "Y paBHEeHUS" 1
133 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "OyHKIUN" 1
134 Wrorosas koHTposibHasA paboTa 1
135 Wrorosast KoHTpOJbHAS paboTa 1
136 [ToBTOpEeHME, 0000IEHNE, CHCTEMATH3AIUs 3HAHUT 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHue nporu3BOIHON K
UCCIIeIOBaHUIO QYHKIUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K

HCCIICOJOBAHUIO (1)YHKI_[I/II71 Ha
MOHOTOHHOCTB U S3KCTPEMYMBbI

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
UCcleIoBaHMI0 (PyHKIUH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIero u

HaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(byHKIMU Ha OTpe3Ke




Haxoxaenne HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

10

11

12

Haxoxnenne HanboIbIIero u
HAMMEHBIIIETO 3HAYEHUS HEITPEPBIBHOM
(GyHKINU Ha OTpe3Ke

Haxoxnenve HanbonbIero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GYHKIIUM Ha OTpe3Ke

Haxoxnenue HanbonbIero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOK/ICHUS HAWTYYILIETO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOX/ICHUS HAWTYYILIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

IIprMmeHeHne nporu3BOIHOMN ISt
ONIPENEIEHUS CKOPOCTU U YCKOPEHUS
nporiecca, 3a1aHHOT0 POPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHON IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION UITN

rpagpukoM

17 Kommozunus ¢pyHKIui

18 Kommo3zurust ¢hyHKimii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHU Ha
KOOPJMHATHOM TJIOCKOCTH

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

29 KoHnTtponbHas padora: "UcciaenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 ¢ynkuuii. [IpaBuia HaXOXKACHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIEMEHTAPHBIX

25 ¢dbynkumii. [IpaBuna HaxoXaeHUS
epBOOOPA3HBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
WHTETpaa
Brruncnenue onpenenéHHOro

27 uHTerpaia no ¢popmyie Herorona-
JleiitOauma
Brruncienue onpeaenéHHOTo

28 uHTerpana no popmysne Horotona-

JleiiOauna




[IpumeHneHnue uHTETpaNa s

29
HAXO0XJIEHUS TUIoHIaied TUIOCKUX PUryp
[IpuMeHenue uHTETpana s

30 HaXOXJCHUS 00BEMOB Tr€OMETPUYECKHIX
TeN

31 [Ipumepsl perieHuii
nuddepeHIaTbHBIX YPaBHEHUH

39 [Tpumeps! perieHuit
muddepeHIMaTbHBIX YPaBHEHUI
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO
Qg epeHInaIbHbIX ypaBHEHUN

34 Kontpoinbnas padora: "[lepBooOpaznast
u uHTerpan"”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOWCTBA U rpaduKu

36 Tpuronomerpudeckne GyHKINU, HX
CBOIcTBa U rpaduKu

37 Tpuronomerpudeckue GyHKINU, UX
CBOICcTBa U rpadUKu

38 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

39 Tpuronomerpudeckne QyHKIAN, HX
cBOiicTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHHUH C IOMOILBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUYECKHIX

41 YpaBHEHHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

42 YPaBHEHUH C TIOMOIIIbIO
TPUTOHOMETPHUUECKON OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YPaBHEHUH C TIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

45 Pemienne TpuroHOMeTprUYECKNUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB
KonTponbhas pabora: "I'padpuxu

48 TPUTOHOMETPUUECKUX (YHKIIHH.
Tpuronomerpruueckue HepaBeHCTBA"

49 OcHOBHBIE METOIbI PELLICHUS
MOKa3aTelbHbIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELIEHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METO/IbI PELIEHUS

IMMOKAa3aTCJIbHBIX HCPABCHCTB




OCHOBHBIC MCTOJbI pCHICHUA

>3 J0rapu(pMHUECKUX HEPABEHCTB
54 OcHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METO/IbI PELLICHUS
J0rapupMHUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PELLIEHUS
UPpaLMOHAJIbHBIX HEPABEHCTB
58 OcHOBHBIE METO/BI PELLICHUS
UppalMOHATIbLHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLIEHUS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue MeTObI pelIeHus
VPPALMOHATIbHBIX YPaBHEHUM
62 I'padmuueckue metozs! penieHus
MpPpalMOHATIbHBIX YPaBHEHUM
63 I'paduueckue MeTObI pelIeHus
ITOKa3aTeJIbHBIX YPAaBHEHHI
64 I'paduueckue MeTo bl pereHus
MI0Ka3aTeIbHBIX HEPABEHCTB
65 ['padmyeckue METOABI peLIeHHs
JorapupMUUECKUX YpaBHEHUI
66 I'paduueckue MeTo bl peLIeHUs

norapu(pMUUECKIX HEPABEHCTB




67

I'paduueckue MeTo Bl pemieHus
JOTapu(PMHUUECKUX HEPABEHCTB

68

69

70

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOTapU(YMHUUECKUX
YpaBHEHU I

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
YpaBHEHUU

['padmyeckue METOABI peLICHHS
MOKA3aTeNbHBIX U JOrapu(OMUUECKUX
HEPABEHCTB

71

I'paduueckue meToabl pemeHus
MOKA3aTeNbHBIX U JOrapu(OMUUECKUX
HEPABEHCTB

72

KonTtponsnas pabora:
"UppatmoHaibHble, OKa3aTelbHbIE U
norapudmuueckre HepaBeHcTBa"

73

74

75

KommnekcHble uncna. Anredpandeckas
U TpUTrOHOMETpUYecKasi GopMbl 3alHCH
KOMIUIEKCHOTO YHUCJIa
KommnekcHble uncna. Anredpandeckas
U TPUTOHOMETpHYECcKask GOpMBbI 3aHCU
KOMILJIEKCHOT'O YHCia

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YHCJIAMHU

76

ApudmeTnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU




N300parkeHne KOMIUIEKCHBIX YHCET Ha

" KOOPJMHATHOM IJIOCKOCTH

78 N3006paskeHne KOMIUIEKCHBIX YMCell Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenun
U3 KOMIUIEKCHOTO YHCJIa

80 ®opmyna Myaspa. KopHu N-oii crenenu
U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHne KOMIUIEKCHBIX YUCEI JUIs

81 pemeHus pU3MIECcKuX U
reOMETPUUECKUX 3a7au

82 KoHnTtpoinbhas padora: "KomMruiekcHbie
yucna"

83 HatypanbHble u nenble yncna

84 HarypanbHble u nensie yucna

85 [TpuMeHeHne NpU3HAKOB IETMMOCTH
LIEJIBIX YUCEIl

86 [IpumeHeHne NpU3HaKoOB AETUMOCTH
LEJbIX YUCEl

87 [TpuMeHeHne NpU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [TpuMeHeHne NPU3HAKOB AETUMOCTH
uensix uncen: HOJ[ u HOK

89 [TpuMmeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCEeI: OCTaTKH [0 MOIYJIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTU

HCJIBIX YUCCII: OCTATKU IO MOIAYJIHO




91

[IpuMeHeHne npu3HaKOB ACIUMOCTH
HEJIBIX YHCEIl: aaropuT™M EBkinaa ais
pEIICHUS 3a/1a4 B IEJIBIX YUCIIaX

92

93

94

KonTponpHas padora: "Teopust menbix
yucen"

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIEJICTBUS

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMBbI-
CIICACTBHA

95

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH pallMOHaIbHbIX
ypaBHEHUU

96

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEHN MppalMOHaIbHbBIX
YpaBHEHUU

97

98

99

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
yYpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(PMUUIECKHX
YpPaBHEHUNU




100

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH Jlorapu(pMUUecKux
ypaBHEHUU

101

[IpuMeHeHne CUCTEM K PELLECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3IuYHbIX 00JaCTEW HAyKU U pealbHON
JKU3HHU, MHTEPIIPETAaLUs 0JyYEHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTE€MaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00J1aCTe HayKU U peanbHOI
JKU3HU, UHTEPIIPETAaLs 0Jy4YEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHne HEpAaBEHCTB K PELICHUIO
MaTE€MaTUYeCKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHbBIX 00J1aCTeH HayKu U pealbHON
JKU3HU, UHTEPIIPETALUS II0JIyYCHHBIX
pe3yabTaToOB

104

Kontponbnas padota: "Cucremsr
palMoHATBEHBIX, HPPAITHOHATEHBIX
MOKa3aTeIbHBIX U JIOTApU(HMUIECKAX
ypaBHEHHH"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PanuonansHbie HEpaBeHCTBaA C
rapaMeTpamu

PanmonanbHbie CHCTEMEI C
rapaMeTpamu




HppanuonaibHuble ypaBHEHUS,

108 HEpaBEHCTBA C [TapaMeTpamMmu

109 HppanmonaiibHbIe CUCTEMBI C
napameTpamu

110 Iloka3aTenbHbIe ypaBHEHUS,
HEpaBEHCTBA C [TapaMeTpamMu

111 [Toka3aTenbHblE CHCTEMBI C
napameTpamu

112 Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C ITapaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 TpuronomeTpuieckue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpu4ecKrue HEPABEHCTBA C
napameTpamMu

116 TpUroHOMETpUUECKUE CUCTEMBI C
napameTpamu
IToctpoenune u ucciegoBaHue

117 MaTeMaTUYECKUX MOJIEJIEH peaTbHbIX
CUTYallMil C MOMOILBIO YPaBHEHUH C
napameTpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTUYECKHX MOJICJICH peaTbHbIX
CUTYallMil C TOMOIIBIO CUCTEM
ypaBHEHUH ¢ TapamMeTpamMu

119 [TocTpoenue u uccienoBaHue

MaTEMAaTHYCCKUX MO)IeHeﬁ PEAITBbHBIX




CUTYalMi C IOMOIIBIO CUCTEM
YpPaBHEHUH ¢ IapamMeTpamu

120

121

KonTtponpHas pabdora: "3anaun ¢
napamerpamu”

[ToBTOpEHME, 0600IIECHUE,
cucTtemMaTu3anus 3Hanuii: "YpaBHeHus'

122

[ToBTOpeHnue, 06001ICHNE,
cucTemMaTu3anus 3Hanuii: "YpaBHeHus'

123

124

125

[ToBTOpenue, 06001ICHNE,
cUCTeMaTu3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"HepaBencrpa"
[ToBTOpEHME, 0000IICHUE,
cUCTEeMaTH3aIus 3HAHHH:
"HepaBencrsa"

126

[ToBTOpenue, o6odIIEHKE,
CUCTEeMaTH3aIs 3HAHWI:
"HepaBencrsa"

127

[ToBTOpenue, o6odIIEHNE,
CUCTEeMaTH3aIs 3HAHWI:
"IIponsBojHas u e€ npuMeHeHue"

128

[ToBTOpenue, 060061IeHNE,
CUCTEMAaTH3aIs 3HAHWI:
"[Ipon3BoaHas n €€ npumeHeHue"




[ToBTOpenue, 06001ICHNE,

129  cucremarusanus 3HAHUMN: 1
"[IpousBoaHas u e€ mpumMeHenue"
[ToBTOpeHnue, 06001ICHNE,

130  cucremaruzanus 3Hanuii: "MHTErpan u 1
ero npuMeHeHue"

131 [ToBTOpEHmE, 0600IICHUE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

132 [ToBTOpEHHE, 0000IICHHE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

133 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

134  HroroBas KOHTpoOJIbHas paboTa 1

135  Uroromas KOHTpOJIbHAS paboTa

136 [ToBTOpeHwMeE, O606HI€HI§G, 1
CHUCTEMaTH3aIus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



