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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblll Kypc «Anredpa U Havaja MaTEMAaTUYECKOTIO aHaJIu3ay SBISETCS
OJIHUM M3 HauOoJyiee 3HAYMMBIX B MPOrpaMMe CpeIHEro odmero oopa3oBaHus,
MOCKOJIbKY, C OJJHOW CTOPOHBI, OH 00€CIEeYMBAET UHCTPYMEHTAIbHYIO 0a3y IS
U3YUYEHUsS BCEX €eCTECTBEHHO-HAy4YHBIX KYpCOB, a C JPYrod CTOPOHHI,
dopMUpyeT JTIOTUYECKOe U a0CTPAKTHOE MBIIUICHHE O0YYalolUXCsl Ha YPOBHE,
HEOOXOJMMOM [IJIsi OCBOEHHMS HH(OpPMATUKH, OOIIECTBO3HAHUS, HCTOPHH,
CJIOBECHOCTM M JPYTrUX JIUCUUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaromuecs: OBJaJE€BAIOT YHHMBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTOpas GopMyIupyeT CBOU JOCTHKEHHUS B MaTeMaTHueckon popme.

VY4eOHbIl Kypc anreOpsl 1 Hayall MAaTEMaTHYECKOI0 aHaJIh3a 3aKjIa/IbIBaeT
OCHOBY JJIsl YCIEUIHOTO OBJAJICHUS 3aKOHAMU (U3UKW, XUMHH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMM PAa3BUTHS SKOHOMHKH M OOIIECTBEHHOMU
KU3HHM, TIO3BOJISIET OPUEHTHUPOBATBCS B COBPEMEHHBIX IHHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO MCITIOJb30BaTh WX ISl JTAJIbHEHIIIETO
oOpa3oBaHHs W B TIOBCEAHEBHOM KU3HU. B TO ke BpeMms OBIaJieHUE
aOCTpaKTHBIMU ¥ JIOTUYECKH CTPOTUMHU KOHCTPYKLIMSIMHU  anredpbl U
MaTeMaTHYECKOTO aHalii3a pPa3BUBAET YMEHUE HAXOIHWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTb, IOKA3bIBATh YTBEPHKACHUS C TIOMOIIBIO MUHIYKIIUU
U paccyXaaTh NeAyKTHUBHO, HUCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIHIO,
abcTparupoBaHve M aHaJOTHIO, (OPMHUPYET KpPEaTUBHOE W KPUTHUUYECKOE
MBIIILICHHE.

B xone m3ydenust yueOHOro kypca «Anredpa u Hayaia MaTeMaTU4ecKOTo
aHanM3ay» oOydYaronIrecs Mojay4yatoT HOBBIA OMBIT PEIICHUsS MPUKIAIHBIX 3aa4,
CaMOCTOSITEJIbHOTO  MOCTPOCHUSI ~ MAaTEeMaTUYECKUX  MOJENEH  pealbHbIX
CUTyallui, MHTEPHpPETAMU MOJYYEHHBIX PEUICHUN, 3HAKOMSTCS C MPUMEpPaAMHU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B MpPUPOAE, HAYKE M MCKYCCTBE, C
BBIAAIOIIMMHKCS MAaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 001a1aeT 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MTOTEHITUATIOM,
KOTOpBIN peanu3yeTcss Kak dYepe3 Y4YeOHbI MmaTepual, CIoCOOCTBYIOIINN
(dbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUsS, TaK U 4yepe3 crnenuPuky ydeOHOn
JESTENBHOCTH, TPEOYIOMEeH NPOJOIKUTEIHHOW KOHIICHTPAIIMN BHUMAHWS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a MOJYyYECHHbIN
pe3yJibTar.

B ocHoBe metonuku oOydeHusi anreOpe W HadajgaM MaTeMaTHYeCKOTro
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykType yueOHOro Kypca «AnredOpa W Hadalia MaTeMaTHYeCKOTO
aHaJIu3a» BBIJEJICHBI CIEAYIOLUUE COAEPXKATEIbHO-METOANYECKUE JIMHUU:
«Yucna wu BeuuciaeHus», «DOyHKMU W rTpadukmy, «YpaBHEHUS U
HepaBeHCTBay», «Hauana MaremaTnyeckoro aHanusza», « MHOXKECTBA U JTIOTHKAY.
Bce ocHOBHbIE colepXKaTEIbHO-METOAUYECKHE JIMHUMA U3Y4yalTcs Ha
MPOTSHKEHUU JIBYX JIeT 00y4YeHMsI Ha YPOBHE CpeHero oduiero oopa3zoBaHusl,
€CTECTBEHHO JOMOJHSS APYT ApYyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMu



u paznenamu. J[aHHBIA y4yeOHBIM KypcC SIBISIETCS MHTEIPATUBHBIM, MOCKOJIbKY
o0beuHsET B ceOe COJAep)KaHHE HECKOJBKUX MaTeMaTUYECKUX AMCLUIUIMH,
TaKUX Kak anredpa, TPUTOHOMETPHS, MaTEMaTUYECKUU aHaau3, TeOopHUs
MHOXXECTB, MaTeMaTuyeckas Jiormka u japyrue. Ilo wmepe Toro kak
oOy4aromuecs: OBJIaJeBal0T BCE€ 0oJiee MMUPOKUM MAaTEMATUYECKUM aIlapaToM,
y HUX TOCJIEIOBATEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYeCcKyl0 MOJElb pEealbHONM  CUTyallud, NPUMEHSTh 3HaHWS,
MOJIYYCHHbIE MPU U3YYEHUH y4yeOHOro Kypca, JJid peuieHUs CaMOCTOSATEIbHO
chOpMyIMpPOBAaHHOW MaTeMaTUYECKOM 3ajJayd, a 3aTeM HWHTEePIPETUPOBATH
CBOU OTBET.

CopepxarenbHo-MeToANYecKass  JuHUS  «Yucna W BBIYMCICHUS»
3aBepiuaeT (OpPMUPOBAHUE HABBIKOB MCIOJB30BAHMS JIEUCTBUTENBHBIX YUCEN,
KOTOpO€ ObLI0O HayaTO Ha YPOBHE OCHOBHOTO 001iero oopazosanus. Ha ypoBHe
cpenHero oduiero oopasoBaHusi 0co00€ BHUMAHHE YyJEseTcss (POPMUPOBAHUIO
HABBIKOB PAllMOHAJIBHBIX BBIYHMCIICHUN, BKJIIOYAIONIUX B ce0s HMCMOJIb30BaHUE
pa3nuuHbIX (OpM 3alMCHU YuCIa, YMEHHE JeNlaTh MPUKUIKY, BBIIOJHATD
npuOIMKEHHBIE BBIUMCIICHUS, OLIEHWBATH YHCIIOBBIE BBIpaXEHHS, paboTaTh C
MaTEMaTUYECKUMU KOHCTAaHTaMHU. 3HAKOMble OOy4YaloImUMCS MHOXECTBa
HATYpalbHBIX, LIEJbIX, PAIIMOHATIBHBIX U JIEUCTBUTEIbHBIX YHCEI AOMOIHIIOTCS
MHOKECTBOM  KOMIUIEKCHBIX uucel. B KkaXaoM U3 3THUX MHOXECTB
paccMaTpHUBAIOTCS CBOWCTBEHHbIE €My cHelupUYEecKue 3aJaud W OIepalyuu:
JICJICHUE Halleslo, ONEepUpPOBaHME OCTaTKaMHW Ha MHOXKECTBE LIENBbIX 4YHUCe,
0CcOoOBIE€ CBOMCTBA pallMOHAIBHBIX U UPPALMOHATIBHBIX YKCeN, apupMeTHIECKHe
orepaluu, a Takke H3BJICYCHUE KOPHSA HATYpaJbHOM CTENEHHM Ha MHOYECTBE
KOMIUIEKCHBIX 4YHcell. biarogapsi mocienoBaTeIbHOMY PaCHIMPEHUIO Kpyra
UCIIOJIb3YEMbIX YHCE M 3HAKOMCTBY C BO3MOKHOCTSIMHU WX NPUMEHEHHS I
pEelIeHHs] Pa3IUYHbIX 3a7ad  (QopMUpYeTCS TpPEICTaBIEHWE O E€IUHCTBE
MaTEeMaTUKA KaK HayKd M €€ poJid B MOCTPOCHUH MOJIEJIEH peaJbHOro MHpa,
IIMPOKO UCTIONB3YIOTCS 0000IIeHNEe U KOHKPETU3AIIHS.

JIluaus «YpaBHEHHs] U HEPABEHCTBA» PEaNU3yeTCs HA MPOTSHKEHUH BCETO
o0ydeHHs Ha YPOBHE CPEIHEro OO0IIero o0pa3oBaHMS, MOCKOJBKY B KaXKJIOM
paznene [Iporpammbl MpeayCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3ajad. B
pe3ynbrate OOYyYarolIMecs OBIIAJEBAIOT PA3TUYHBIMU METOJAMH PEIICHUs
pPaAIlMOHANIBHBIX, HUPPAIMOHAIBHBIX, MOKA3aTEeNbHBIX, JOTApUOMHUECKUX WU
TPUTOHOMETPUYECKUX YpPaBHEHUW, HEPaBEHCTB M CHUCTEM, a Takxke 3ajad,
conepxkamux napameTpbl. [lomydeHHBIE yMEHHUS HMIUPOKO HCIONB3YIOTCA MpU
UCCIEeNOBaHUM (QYHKIUMH C TOMOIIBIO IPOU3BOJHOM, MPHU pEIICHUU
NPUKIAIHBIX 3aJa4 M 3a[a4 Ha HAaXOXKICHAC HAMOOJBIIMX U HANMEHBIINX
3HaYCHUI QyHKUMY. J[aHHas colepikaTelbHas JIMHIS BKIIIOYAeT B CeOsl TakKe
(opMHpOBaHHE YMCHUI BBILONHATH PAcUETsl M0 (GOpMynaM, MpeodpasoBaHUsL
paIMOHANIBHBIX, HUPPAIMOHAIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKCHUIM, a
TaK)Ke BBIPAKECHUM, COEPKAIINX CTENEeHU U JorapudMel. brarogaps usydeHuro
anredOpayeckoro  Marepuana  [POMCXOAWUT  JalbHEWllee  pa3BUTHE
AITOPUTMHUYECKOTO M a0CTPAKTHOTO MBILIUICHUS 00ydaromuxcs, GopMUPYIOTCS
HABBIKA JEAYKTHUBHBIX PAaCCYXKICHUH, pabOThl C CHUMBOJBHBIMU (HOpMaMH,
IIPEICTABICHNS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEM B BHJE pPAaBEHCTB U
HepaBeHCTB. Anrebpa npesraraetT 3GpGeKTUBHbIE WHCTPYMEHTHI IS PEIICHHS
MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3a/1ad, HATJSAHO JEMOHCTPUPYET CBOH
BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopepxarenpbHO-MeTOANYECKass JHHUS «DyHKIIMH W TpaduKm» TECHO
MEPETJIeTaeTCs C APYTUMHU JTUHUSMHU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO



CMBICIE 3aJa€T TOCJIENOBATEIIBHOCTh M3y4YeHUs Mmarepuana. M3yueHue
CTENEHHOW, IOKAa3aTeIbHOM, JOrapupMUUECKOH U TPUTOHOMETPUUECKHUX
(yHKUIMH, UX CBOWCTB U TpadHKOB, MCMIOJIb30BaHHWE (YHKUUNA I PEIICHHS
3a/1a4y U3 JpYrux y4eOHBIX MPEIMETOB U PEAbHOMN KU3HU TECHO CBA3AHO KAaK C
MaTeMaTH4YECKUM aHAJIU30M, TaK U C PEIIEHNEM YpaBHEHUN U HepaBeHCTB. [Ipu
TOM OOJBIIOE BHUMAaHUE YJAenseTcss (QOPMUPOBAHUIO YMEHHS BBIPAXKATh
dopMynamMu 3aBUCMMOCTH MEXAY pa3IMYHbIMU BEJIMYMHAMH, HCCIEN0BAThH
MOJIy4eHHbIE (DYHKIIMH, CTPOUTH UX rpaduku. Marepuan 3Toi coaepxKaTeabHON
JVHUAWA HalEJEH Ha pPa3sBUTHE YMEHHUU W HABBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH
3aBUCUMOCTH MEXAY BEIMYMHAMU B pa3InyHOM (opme: aHaTUTHUUYECKOM,
rpadguueckoii u cioBecHOM. Ero wu3yueHue cmocoOCTBYeT pa3BUTHUIO
ANTOPUTMUYECKOTO MBILUICHHS], CHOCOOHOCTH K 0000IIEHNIO M KOHKPETU3ALIUH,
UCITOJIb30BAHUIO AHAJIOTUH.

ConepxarenbHas muHuA «Havana MaTeMaTnuecKoro aHajan3a MO3BOJISIET
CYLIECTBEHHO pACIIMPUTh KPYyr KaK MaTEMaTUYECKUX, TaK W MPUKIATHBIX
3a/lay, JOCTYMHBIX OOYyYarouIuMCs, TaK KaK y HHUX TOSBISETCS BO3MOXHOCTb
CTpOUTh TpadUKH CIHOXKHBIX (YHKIMI, oOmpenensiT HX HAUOOJbIINE U
HAaUMEHBIINE 3HAYCHUS, BBIYUCIIATH IUIOMAaAn GUryp U 00bEMBI T, HAXOIUTh
CKOPOCTH M YCKOpPEHHs MpoIeccoB. JJaHHas coaepKaTenbHas JUHUS OTKPBIBAECT
HOBBIE BO3MOXXHOCTH IOCTPOEHUSI MATEMaTHYECKUX MOJIENEH peaIbHBIX
CUTyalui, MO3BOJIIET HAXOJIUTh HAWIYUIlEe PEIICHHE B MPUKIAIHBIX, B TOM
YUCJE COLMAIbHO-DKOHOMUYECKUX, 3ajJadax. 3HAKOMCTBO C OCHOBaMHU
MaTEMaTUYECKOT0  aHaiM3a  CHOCOOCTBYET  Pa3BUTHUIO  abOCTPAaKTHOTO,
(opManbHO-JIOTHYECKOTO U KPEaTUBHOI'O MBIIUIEHUS, (POPMUPOBAHNIO YMEHUN
pacno3HaBaTh IPOSIBICHUS 3aKOHOB MAaTE€MaTUKM B HayKe, TEXHUKE W
uckyccte. O0yyaromuecs y3HaIOT O BBIIAIOIIMXCS Pe3yiIbTaTax, MOJYYEHHbIX
B XOJI€ Pa3BUTHUS MaTEMATUKH KaK HAyKH, U 00 UX aBTOpaX.

CopeprxarenbHO-MeTOoANYECKas TMHUSA «MHOXKECTBA U JIOTUKA) BKIIFOYAET
B ce0s1 3JIEMEHTBHl TEOPUH MHOXKECTB MU MaTeMaTHUYeCKOH JOruku. TeopeTuko-
MHO>KECTBEHHBIC IIPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJBHOU
MaTeMaTUKU M IpeasaraloT Haubosjiee YHUBEPCAIbHBIA S3bIK, 00BEIUHSIOMUN
BCE pa3fenbl MaTeMaTUKH W €€ IPUWIOKEHUH, OHM CBS3BIBAIOT pa3HbIC
MaTEMaTU4YECKUE AUCLUIUIMHBI U UX IPUWIOKEHUs B eauHoe nenoe. I[lostomy
BaXHO  JaTb  BO3MOXKHOCTb  OOydYarolleMmycsi [OHUMaTb  TEOPETUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTEMaTHUKH M HCIOJIb30BaTh €ro IS
BBIP@KEHUSI CBOMX MbICIEH. J[pyrMM BaKHbIM IPU3HAKOM MaTeMaTHKH Kak
HayKH CIIeIyeT NPHU3HATh CBOWCTBEHHYIO €M CTPOrocTb OOOCHOBaHUU U
CI€0OBaHUE  ONpEAECIEHHBIM  IIPpaBWJIAM  IIOCTPOCHMUS  JTOKA3aTEIIbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTeMaTUYECKOW JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUS OOy4YaroIIHUXCsA, IO3BOJSIET WM CTPOUTH CBOM
paccyXJIeHusT Ha OCHOBE JIOTMYECKUX TMpaBuil, (OpMHUpPYET HaBBIKU
KPUTHYECKOTO MBILUICHUS.

B yuebHOM Kypce «Anrebpa M Hayala MaTeMaTHUYECKOTO aHaln3a»
IIPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOTO MOJEINPOBAHN, KOTOPHIE IIPU3BAHBI
croco0cTBOBaTh (OPMUPOBAHUIO HABBIKOB TMOCTPOCHHS MOJENIEH peambHBIX
CUTyalluid, HMCCIEJOBaHUS STUX MOJENIEH € IMOMOIIBIO ammnapara ajreopsl U
MaTeMaTH4EeCKOIO aHaIn3a, MHTEPIPETALUH ITOJYYEHHBIX PE3yabTaToB. Takne
3a1aHUS BIUIETEHBl B KaXIbIM W3 DPA3[eIOB IPOTPAMMBbI, IOCKOJBKY BEChH
MaTepuasl y4eOHOro Kypca IIMPOKO MCHOJIB3YETCs JJI PELICHUsS NPUKIAIHBIX
3amay. Ilpm pemeHunm peanbHBIX MNPAKTUYECKUX 3a7ad  oOydaroluecs
pa3BUBAIOT  HAOJIIOJATEIBHOCTb, YMEHUE  HAaXOAMTh  3aKOHOMEPHOCTH,



a0CTparupoBaThCs, MCIOJIH30BaTh AHAJIOTHIO, 0000IATh U KOHKPETH3UPOBATH
npobiemy. JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEIICHUS TPHUKIATHBIX
3aJ1ay OPraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM yU4eOHOTO Kypca «Anredpa
Y HavaJla MaTeMaTHYECKOTO aHATN3ay.

Ha w3ydeHme ydeOHOTO Kypca «AnrebOpa M Hadajga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B HENIEIO), B
11 KJ1acce — 136 4acoB 4 yaca B HEJICITIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia ¥ BLIYUCTICHUS

Panmonanbhbie uncna. OOBIKHOBEHHBIE U IECATUYHBIC IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoanueckue apodu. Ilpumenenue npobOeil U MpPOLEHTOB s
pellIeHUs] MPUKIAIHBIX 3aJlad M3 Pa3JIMYHbIX OTpacieldl 3HAHUW M PEealbHOU
KU3ZHU.

JlencTBuTENnbHBIE YKCHA. PalMOHalbHBIE W HUpPpAlMOHAIbHBIE YHUCIIA.
ApudmMeTndyeckue omnepanuu ¢ JEWCTBUTEIBHBIMU  4HuCIamMu. Moayib
JNEUCTBUTEIIPHOTO 4YHCIa U ero cBoicTBa. [IpuOiamkEHHbIE BBIYKCICHUS,
MpaBWJIa OKPYTJICHUS, PUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ nensiM nokaszareneMm. bunom HerooTona. Hcenonb3oBanue
noaxoasnie  GoOpMbl  3amuCU  JEUCTBUTENBHBIX YHUCENT JUIS  pEelIeHUs
NPAKTUYECKUX 33/1a4 U MPEJCTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM MOKa3aTelieM M €€ CBOICTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CporictBa norapudma. JlecsaTuuHble W HATypajbHbIC
Jorapugmsl.

Cunyc, KOCMHYC, TAaHT€HC, KOTAHT'€HC YKMCJIOBOTO aprymeHTa. ApKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YMCIOBOI'0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHBbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE ypaBHEHUS U ypaBHEHUs-CleACTBUsA. HepaBeHCTBO,
pEILIEHUE HEPABEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS 1IEJIBIX U APOOHO-PAIIMOHATBHBIX YpaBHEHUN
Y HEpAaBEHCTB. MHOrO4WIEHBI OT OJHOM IEPEMEHHOM. JleneHre MHOrowieHa Ha
MHOTO4YJIEH C ocTarkoM. Teopema be3dy. MHOrowieHsl ¢ LEJIbIMU
koddunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUHN, COIEPKAIINX CTETICHU U KOPHHU.

WUppaunvonanpHble  ypaBHEHHS. OCHOBHbIE ~ METOABl  pEILICHHUS
UPPalMOHAIBHBIX YPaBHECHUM.

[Toka3arenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIICHUS MOKA3aTEIbHBIX

ypaBHEHUH.

[IpeoGpazoBanre BHIPAKEHUI, COACPIKAIINX JOTAPHUPMBI.

Jlorapudgmudeckue  ypaBHeHus.  OCHOBHBIE  METOJbl  PEIICHUS
norapuMUYECKUX YPaBHCHH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE dbopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUIECKUX BBIPKEHU . Pemenue TPUTOHOMETPUIECKUX
YPaBHEHHUM.

Pemenne cucrem NMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBbI JTUHEMHBIX
ypaBHeHHM. Onpenenurenb MaTpuilbl 2X2, €ro TeOMETPUUYECKUH CMBICI U
CBOWCTBA, BBIYMCJICHHE €r0 3HAYCHHS, NPUMEHEHUE OIPEACIUTENS I
pELICHUs CUCTEMBbI JIMHEHMHBIX YpAaBHEHUW. PelieHue NpuKIagHbIX 3a1ad C
MIOMOIIBKD CUCTEMBl JIMHEWHBIX ypaBHeHuW. lMcciienoBaHue MOCTPOCHHOM
MOJIEJIA C TOMOIIBIO MATPUIL U ONPEIECIUTEIEH.

[TocTpoeHre MaTeMaTHUYECKUX MOJEIEH PEATIbHOW CUTYallMu C MOMOIIBIO
YpPaBHEHUW W HEPABEHCTB. [[puMeHEHNE ypaBHEHHI U HEPABEHCTB K PELICHUIO



MaTeMaTUYeCKUX 3aJad M 3a7ad M3 pa3jMuHbIX 00JIacTell HayKu U peanbHOU
KU3HU.

DyHKUUM U TPaPUKu

@OyHKIUA, crnocoObl 3anaHusg (yHKUuU. B3auMHO oOpaTHble (YHKLHH.
Komnosunus dyukmuii. ['paduk dyHkmuu. DinemeHTapHbIe TTpeoOpa3oBaHuUs
rpadukoB ¢ yHKIHA.

O6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHU QyHkiuu. Hynu ¢pyHkumu.
[IpoMexxyTkn  3HaKomoCTOsHCTBA.  YETHbIe M HEYETHbIE  (PYHKIIMM.
[lepuonuueckue  QyHkuuu.  [IpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIUH.
MakcumyMbl 1 MUHUMYMBI QyHkiuu. HaunOonblliee 1 HauMeHbIIee 3HAYECHUS
(GYHKIMU HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4YHas U JPOOHO-TUHEWHAS (PYHKIUUA. DJIEMEHTapHOE
UCCJIeIOBAaHUE U TTOCTPOCHHUE UX I'PaPUKOB.

CrenenHas (pyHKIUS ¢ HATYPAJbHBIM U LENbIM Noka3zareneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTeNeHH Kak (yHKUUU OOpaTHOU
CTENIEHH C HATYpaJIbHbIM MTOKa3aTeIeM.

[loka3zarenbHast u norapupmuueckas GyHKIMHA, UX CBOMCTBA U TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUNA IS pelICHUs] YPaBHEHUI.

Tpuronomerpuueckass OKpY>XHOCTb, OIpEIeNeHue TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEaJbHBIX IpoIleccax U SBICHHSIX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHaJIu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/laHMs TOCJenoBaTeabHOCTeH. MeTton
MaTeMaTH4eCKON WHIYKIIHH. MoHOTOHHBIE U OTpaHUYECHHbIC
NOCJIEI0BATENIBHOCTH. VICTOpHSI BOBHUKHOBEHUS MAaTEMAaTUYECKOTO aHan3a KaK
aHann3a OECKOHEYHO MaJlbIX.

Apudpmernyeckas U TeOMETpUYECKas  MPOTrpeccuu.  beckoHeyHo
yObIBaromas reomerpuueckas mnporpeccus. Cymma OeCKOHEUHO YOBbIBAIOIIEH
FEOMETPUUYECKOW mporpeccuu. JIMHENMHBIM M AKCIIOHEHUIHAIBbHBIN pOCT. Yucio
e. @opmysa CIOXKHBIX IPOLEHTOB. VcHoMb30BaHUE NMPOTPECCUU JI PEIICHUS
peanbHbIX 3a7a4 NPUKIAJHOTO XapaKTepa.

HenpepoiBuble (yHKIIMH W UX cBoOMcTBa. TOUYKM pa3pbiBa. ACHMIITOTHI
rpadukoB Qynkiuid. CBoicTBa (YHKIHMI HENPEPHIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB MJIA PEIIEHUs1 HepaBeHCTB. [IpuMeHEHUE CBOICTB HEMPEPBIBHBIX
GbyHKIMN 171 peneHus 3a1a4.

Ilepass w  BrOopas  mpousBoaHble  (yHkuuu.  OnpeneneHue,
TEOMETPUYECKUA U (U3MYECKHH  CMBICI  TPOU3BOJHOW.  YpaBHEHHE
KacaTtenbHOU K TpaduKy (PyHKIUH.

[IpousBomnble  3meMeHTapHbIX  GyHKUMA. [Ipou3BomHAasT  CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMIO3UIINH (DYHKIIUH.

MHoxkecTBa U JIOTHKA

MHOX€eCTBO, ONepanuy HajJl MHOKECTBAMH W MX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. I[lpuMeHeHHE TEOPETHUKO-MHOXKECTBEHHOIO ammapara JaJis
OMMCAHMS PEATBHBIX MPOLECCOB W SBJICHHM, MPU PEUICHUHU 331a4 U3 JIPYTUX
y49eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOT0 OOBEKTA, CIEJICTBHE,
J0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KVIACC



Yuca 1 BbIYMCICHUS

Harypansueie n nensle uucna. I[IpuMeHeHHE MPU3HAKOB JEIUMOCTH
LENbIX YKces, HauOonbIuil oomuit nenurens (nanee — HOJl) u HauMmeHbliee
oOwree kpatHoe (nanee — HOK), octaTkoB o monyito, anroputma EBkinna as
peneHns 3a1a4 B LEJIbIX YUCIax.

Kommnekcubie uncna. AnrebOpanyeckas W TpUTrOHOMETpudecKkas (HopMbl
3aMMCcH KOMIUIEKCHOTO 4ucia. Apu(METHUYECKHE Oneparuy ¢ KOMIUIEKCHBIMU
yuciamMu. M300pa’keHne KOMIUIEKCHBIX 4YMCeNl Ha KOOPIMHATHOM IJIOCKOCTH.
@®opmyna MyaBpa. KopHu N-0oii cTeneHM U3 KOMIUIEKCHOTO YHCIA.
[IpumeHeHue  KOMIUIEKCHBIX  4HCeNl IS pemieHus  U3UYECKUX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

Cucrtema W COBOKYNHOCTh YpaBHEHHM M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PABHOCUIIBHBIE HEPABEHCTBA.

OTbop KOpHEW TPUTOHOMETPUYECKUX YpaBHEHHUH C  MOMOIIBIO
TPUTOHOMETPUYECKOM OKPY’KHOCTH. Pewenne TPUTOHOMETPUUECKUX
HEPaBEHCTB.

OcCHOBHBIE METOJbl pEUICHUS TMOKA3aTeNbHBIX U JOTrapupMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METO/IBl PEUIEHUS CUCTEM U COBOKYIHOCTEN palMOHAJIbHBIX,
UPPALMOHAIIBHBIX, TTOKA3aTEIBHBIX U JIOTAPU(PMHUUECCKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHue ypaBHEHMI, CHUCTEM M HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7la4 M 3a7a4 U3 Pa3IMYHBIX 00JlacTell HAyKU U pealbHOU
AKU3HU, HTHTEPIPETALMS [TOTYyUYECHHBIX PE3YIbTATOB.

DOyHKUUH U TPaPUKH

I'paduk xommosuiuu ¢GyHkuuii. ['eomeTpuueckue oOpasbl ypaBHEHHH U
HEPaBEHCTB HA KOOPAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

I'paduueckre Meroasl pelieHus] ypaBHEHUN U HEpaBeHCTB. [ 'paduueckue
METO/bI pEUICHU 3a]]a4 C IapaMeTPaMHu.

Ucnonb3oBanue rpadukoB GyHKIUNA ISl UCCIENOBAaHUS IPOIIECCOB U
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hauana MaTeMaTH4eCKOro aHaju3a

[Tpumenenne Mpou3BOIHON K MCCIIeOBAaHUI0 (DYHKIIM HAa MOHOTOHHOCTD
U JKCcTpemMyMbl. HaxoxaeHwe HauOONBIIETO ¥ HAWUMEHBIIETO 3HAYCHHMA
HEMPEePbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMmeHeHne NPOU3BOMHON I HAXOXKIACHHS HAWJIYUIIErO PEIICHUs B
MPUKIAAHBIX 3a7a4ax, JJIs OMNPEAEJIEHUs CKOPOCTH M YCKOPEHHUs IIpouecca,
3aJ1aHHOTO (hOpMYION MK TPaPUKOM.

[lepBoOOpa3Has, OCHOBHOE CBOWCTBO MEpBOOOpa3HBIX. [lepBooOpasHbie
aneMeHTapHbIX pyHkuit. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

WNuterpan.  I'eomerpuuecknii  CMBICH  HHTErpaysia.  BeuucneHue
onpenenéHHoro nurerpana mo gopmyne Hetorona-JlenOuura.

[IpuMenenue uHTErpana AJisi HAXOXKICHHUS IUIOWAJEH IIIOCKUX Quryp u
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsr pemenuit auddepeHmanbHbIX ypaBHEeHUH. MaTeMmarudeckoe
MOJICIMPOBAHUE PEAIBbHBIX MPOILIECCOB C TNOMOIIbI0 AuddepeHInanbHbIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA VYUYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIMM  OOy4aromerocs  Kak
AKTHUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY], SBJICHUH,
poleayp TpakKJaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMeHue
B3aUMOJICHICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIMSIMU U Ha3HAYEHUEM;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON Tpa)KJaHCKOM MICHTUYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIECHHOCTHOE OTHOIIICHUE
K JOCTIKCHHMSIM POCCHUHUCKHMX MaTeMaTHKOB W POCCUHUCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJB30BAHUE ATUX JIOCTHXKCHUN B JPYTrUX HayKax, TEXHOJOTHSX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHUE JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, JOTUYECKOTO TOBEACHUS,
CBA3aHHOIO C [MPAaKTHYECKUM TPUMEHEHUEM JOCTHMKEHUU HAyKH H
NEATENIbHOCThIO  YYEHOr0, OCO3HAaHUE JIMYHOIO BKJIAJa B IIOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLUIEHHWE K MUPY, BKIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, peleHn, paccyXIeHHil,
BOCIIPUUMUYHMBOCTh K MATEMAaTUYECKUM acCleKTaM Pa3jIMyHbIX BUAOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUe 3HAaHUS B
MHTEpecax 370pOBOro U 0Oe3omacHOro oOpas3a IKU3HHU, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (30pOBOE TMHUTaHUE, CcOaTaHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIbIXa, PEryyspHas (puandeckas aKTHBHOCTH), (PU3UUIECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03J10POBUTEIBHOMN
NEeATENbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIIOOMUS, MHTEPEC K
pasnuYHBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM €
MaTeMaTUKOW W €€ MPUIOKEHUSAMH, YMEHHE COBEPIIAaTh OCO3HAHHBIM BBHIOOP
Oynymeld mpodeccun W pearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHHIO U
CaMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUHU MPAKTUYECKUX 33]]a4 MaTEMAaTHUYE€CKON HAaNPaBJIE€HH OCTH;

7) 3K0JOru4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh HIKOJOTHYECKON KyJIbTYpPhl, TOHUMAHHUE BIIHSHUS
COI[MATIbHO-DKOHOMUYECKUX  MPOLECCOB HA COCTOSIHUE TPUPOJHOW U
COIIMATILHOM Cpe/bl, OCO3HAHHE TJIO0AJTBHOTO XapakTepa HKOJOTHYECKUX
npo0JieM, OpUEeHTalMs Ha IPUMEHEHUE MAaTeMaTUYECKUX 3HAHUMN JJIsl pEelICHUs



3a/1ay B 00JIACTH OKPY’KAIOIIEH CpeJibl, MJIAHUPOBAHHUE MOCTYIKOB U OLEHKH UX
BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEN Cpeibl;

8) neHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKu W  OOIIECTBEHHOW NPAKTUKHU, MOHMMAaHHE
MaTeMaTU4YecKOil HayKu Kak c(hepbl 4YeIOBEYECKOW AEesTENbHOCTH, ITAINOB €€
pPa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTUYECKOM KYJbTypOW Kak CpPEJCTBOM IO3HAHHS MUpa,
TOTOBHOCTh OCYILECTBIISITh MPOEKTHYIO W HCCIEAOBATEIBCKYIO JEATEIbHOCTD
MHIUBUIYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHbIE YHUBEPCAJbHbIE YUeOHbIE TeiiCTBHS

ba3zoBbie JJornyeckue NecTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKA MAaTEMaTHYCCKUX
O0OBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHIMH, (GOPMYIHPOBATH
OTIpEICIICHHSI TIOHSITHH, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIlMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHCHUS, KPHUTEPUHU
IPOBOJAMMOTO aHAJIN3A;

BOCIIPUHHMMAaTh, (OPMYIMPOBATH M  NPEOOPa3OBBIBATH  CYXKJCHUSA:
YTBEPANTEIbHBIC H OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
NpOoTUBOpeuns B pakTax, TaHHBIX, HAOIIOCHUSIX U YTBEPKACHUIX, Mpe/jiarath
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

JIeNaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (TIpsiMble W OT MPOTUBHOIO), BBICTPAMBATH apPTryMEHTAIUIO,
OPUBOJIUTH TPUMEPHl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelreHus ydyeOHOM 3adadd (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUs, BBHIOMpaTh HauOoyiee MOAXOASIHUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIIEIOBATEIBCKAN WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCHL, (UKCHPYIOUIUE MPOTUBOPEYHE, MPoOsIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THUIOTE3Y, ApPTyMEHTHUPOBATH
CBOIO TIO3UIINI0, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
MCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MAaTeMaTU4YeCKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXIy OOBEeKTamH,
SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOATETHHO (POPMYIUPOBATH OOOOIIEHUS W BBIBOJIBI IO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCICAOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATh Ne(UIUTHI WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX I OTBETa
Ha BOIIPOC U JJIS PEUICHUS 3a/1a4u;



BbIOMpaTh  MHPOPMALMIO W3  HCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPHOPETHPOBATH HH(MOPMALUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, PEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popmaIuu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEGHHUSI B COOTBETCTBUHM C
YCJIOBUSIMU M TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 11O X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN pe3yJbTar;

B X0J1€ OOCYXJEHUS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajaui, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOHUCK
peIIeHUs, COMOCTaBIISATh CBOU CYXIEHUSA C CYKJICHUSIMHU JPYTUX Y4aCTHUKOB
nauasora, OOHapyXKMUBaTh Pa3JIMUUE U CXOJICTBO MO3UIIMMI, B KOPPEKTHOU popme
dbopmMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pEe3yabTaThI perieHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHMS, MPOEKTa, CAMOCTOSITEIbHO BBIOMpATh (popMaT BHICTYIUICHUS C
y4€TOM 3aj1a4 TPE3eHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3a7a4d, BHIOUPATH CTIOCO0 pelieHus
C yuéTOM HMEIIIUXCS PecypcoB H  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEeKT:

BJIQ/JIeTh HABBIKAMHM [IO3HABATENBHOW pedJIeKCHd KaK OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSAM, OOBSCHATH
MPUYUHBI JTOCTWXKEHUSI WIM HEIOCTUKEHHSI Ppe3yJbTaTOB JI€SITENbHOCTH,
HAXOJUTh ONMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh W  KCHOJIb30BaThb  NPEUMYIIECTBA  KOMaHAHOM U
WHIUBUIYaIbHONH pabOThl MpW pemieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOW JEATEIHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEUCTBUSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh
KauecTBO  CBOEro  BKjJaJa B OOWIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIUPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBUS.



NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce oOyyaromwuiicss MOJYYUT CIEAYIOIIUE
MPEAMETHBIE PE3YIbTAThI IO OTMIEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIU3a:

Yuciia v BBIYMCICHMSA

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: PAIIMOHATBHOE YUCIIO, OECKOHEUHAs
nepuoandecKas ApoOb, MPOLEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOMXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb I€HCTBUTEIBHOTO YUCA;

OPUMEHATh JAPOOM M TPOLEHTHI IS PEIICHHsS] TNPUKIAAHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATbHOU )KU3HU;

OPUMEHATh  TPUOMDKEHHBIC  BBIUMUCICHMS, TpaBUjiia  OKPYTJICHUS,
NPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHHUI;

CBOOOJIHO OIEPUPOBATH TMOHSATHEM: CTENIEHb C I1EJbIM IOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOMASIIYI0 (OpMYy 3amuch JEHCTBUTEIBHBIX YHCEN IS
pelIeHUs MPAKTUYECKUX 3a7]a4 U MPEJICTABICHUS JaHHbIX;

CBOOOJIHO  OMEpHUpOBaTh  TOHATHEM:  apUPMETHUUECKUH  KOPECHBb
HaTypajibHOU CTEIICHH;

CBOOOJIHO  ONEPUPOBATh TOHATHEM: CTENEHb C  paIlMOHAIBHBIM
NOKa3aTeNeM;

CBOOOJIHO ONEPUPOBATh MOHATHUAMU: Jorapudm uucia, ASCATUYHBIE U
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO OTEpUPOBATH MOHSATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCIIOBOI'O apTyMEHTA,

ONEpUPOBATh IOHATUSAMM: APKCHUHYC, AapKKOCMHYC M  apKTaHIEHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJHO  OMepUpoBaTh  MOHATUAMH:  TOXKAECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PABHOCWJIBHBIE  yYpPAaBHEHUS W YPaBHEHMS-CIIC/ICTBUS,
PaBHOCUJIbHBIC HEPABEHCTBA,

NPUMEHSTh Pa3IMYHBIE METOJABl PEIICHUS PAlMOHAIBHBIX W JAPOOHO-
pallMOHANBHBIX YPAaBHEHUM, IPUMEHATH METOJ] HWHTEPBAJIOB Ul PELICHUS
HEPAaBEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHITUSMU: MHOTOWIEH OT OJHOW MEPEeMEHHOM,
MHOTOWIEH C LEeIbIMH KOd(h(HUIMEeHTaMU, KOPHU MHOTrOYJIeHa, MPUMEHSTH
JICJICHHE MHOI'OYJIEHAa Ha MHOTI'OYWIECH C OCTaTKoM, TeopeMy be3dy u teopemy
Buera nns pemenuns 3anady;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CHCTEMa JIMHEHHBIX YpPaBHEHUM,
MaTpula, OINpEAeTUTedh MATPULBl 2 X 2 W €ro reoMeTpUYECKHl CMBICH,
UCIIOJIb30BaTh CBOMCTBA ompenenuTenss 2 X 2 1Jis BBIYUCICHUSI €r0 3HAaYCHUs,
[IPUMEHATh ONPEACHUTENN [JIsl PELICHUS CHUCTEMBl JIMHEUHBIX YPaBHEHHU,
MOJICJIMNPOBATh pPEAIBbHBIE CUTyallMd C IIOMOLIBK0 CUCTEMbI JIMHEUHBIX
YPaBHEHUW, MCCIEA0BATh IOCTPOCHHBIE MOJEINW C TMOMOIIBI0 MaTpull M
onpeAeauTeNeH, THTEPIPETUPOBATH MTOJIYYEHHBIN PE3YJIbTAT;

UCIIOJIb30BAaTh CBOWMCTBA JEHCTBUM C KOPHSAMU ISl MPEeoOpa3zoBaHUS
BBIPAKCHUU;

BBITIONHATE MPEOOpPa30BaHUS UYWCJIOBBIX BBIPAKEHUN, COJEPKAIINX
CTEIIEHU C PALIMOHAIBHBIM MOKA3aTEIIEM;

HCMOJIb30BaTh CBOWCTBA norapudmon JUISL npeoOpa3oBaHus
TorapuMUYECKUX BBIPAKECHUI;



CBOOOIHO OMEPHUPOBATH MOHATHIMH: UPPAIMOHANBHBIE, IOKAa3aTeIbHbIC U
jgorapuMHUUECKUe yYpaBHEHHs, HAXOAUTh WX PEMIEHUS C MOMOIIBIO
PaBHOCHIIBHBIX MEPEXOI0B MM OCYIIECTBIISS POBEPKY KOPHEH;

NPUMEHSATD OCHOBHBIE  TPHUTOHOMETPHUYECKUE dopmyner  ams
npeoOpa3oBaHus TPUTOHOMETPUIECKUX BBHIPAKEHUH;

CBOOOJIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATH HEOOXOoAMMBbIE (OPMYNIBI [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUIECKUX YPaBHECHHIA;

MOJICTHPOBATh peajbHbIE CHUTyallud Ha S3bIKE alreOpbl, COCTaBIAThH
BBIpQXKCHHS, YpaBHEHHs, HEPAaBEHCTBA IO YCJIOBHIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJIETN C MCIIOJIb30BaHUEM amlmapara aireOps.

DYyHKIUM U TPAPUKU:

CBOOOJIHO OMEpUPOBATh MOHATHAMH: (YHKIHUS, CHOCOOBI 3aJaHus
(yHKIMU, B3aUMHO OOpaTHble (DYHKIUMK, KOMMO3UIMS (QYHKIMH, Trpaduk
(yHKIMH, BBITOTHATH dJIEMEHTapHbIE TPeoOpa3oBanus rpadukoB (HyHKIUH;

CBOOO/IHO OTEPHPOBATH MOHATHIMH: 00JIACTH ONPEACICHUS 1 MHOXXECTBO
3HaYeHU PYHKINU, HYTH QYHKIIUA, IPOMEXKYTKH 3HAKOITOCTOSHCTBA;

CBOOO/IHO OIEpPHPOBATH TOHATUSMHU: YETHBIE W HEUETHBIC (YHKIUH,
nepuoandeckue QyHKIUU, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIMN, MAaKCUMYMBI
1 MUHHUMYMBI (QyHKIMM, HanOoJsblllee ¥ HaWMMEHbIee 3Ha4YeHHWE (YHKIUH Ha
IPOMEXKYTKE;

CBOOO/IHO OTIEpUPOBATH TOHATUSMU: CTEIIEHHAs! (PYHKIHUS C HATYpaJbHBIM
U 1IEJIBIM TOKa3ateneM, rpaduk CTeIeHHON (PYHKIUU ¢ HATYpaJIbHBIM U LEJTbIM
nokasaresieMm, rpaduk KOpHS N-0il cTeneHHu Kak (YHKIHUU OOpaTHOM CTENEeHH C
HATypaJIbHBIM ITOKa3aTeNIEeM;

OIEepUpPOBATh MOHATUSMU: JIMHEHHAs, KBaApaTUYHAs U APOOHO-TUHEHHAas
(GYHKIIMK, BBIONHATH JJEMEHTAPHOE UCCIENOBAaHWE M TMOCTPOEHUE HX
rpaduKoB;

CBOOOJTHO OIEPUPOBATH MOHATHIMU: MOKa3aTeNbHAs U Jorapupmudeckas
GbyHKIMHM, UX CBOMCTBA M rpadUKH, UCIOJIH30BaTh UX TpauKH I peIIecHUs
YpPaBHEHHM;

CBOOOJTHO OTEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OTIpeJICICHHE TPUTOHOMETPUUECKUX (DYHKITMI YUCTIOBOTO apryMEHTa,

UCTIONIb30BaTh Tpaduku (QYHKIUN JUIsI MCCIEAOBAHUS TPOILECCOB U
3aBUCUMOCTEM MPU PEIICHUHU 3a1a4 U3 IPYTUX YUYeOHBIX IPEIMETOB U PeaIbHOU
’KU3HU, BEIPAKATh (DOpMYyTIaMU 3aBUCUMOCTH MEXKIY BETMUMHAMU;

Hauana maTeMaTH4ecKOro aHaJu3a:

CBOOOJIHO ONEPUPOBATh MOHATHAMU: apudMeTndecKkas 1 reoMeTpruuecKas
mporpeccusi, 06CKOHEUYHO yObIBAIOIasi TE€OMETPUUYECKAs MPOTPECCHsl, TUHEHHBIHI
U OKCIIOHEHLIMAJIBHBIH pOCT, (¢opMyla CIOXKHBIX IPOLEHTOB, HUMETh
MpEeJICTaBICHNUE O KOHCTAHTE;

UCTOJIb30BaTh MPOTPECCUU ISl PEHICHUs pealibHBIX 3a]ad MPHUKIAaHOTO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHATHUSMH: IOCIEAOBATEIHLHOCTh, CIOCOOBI
3a1aHus MOCJIe1I0BATEIbHOCTEM, MOHOTOHHBIE u OrpaHUYEHHBIE

MOCJIEeI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apPOXKJICHHUS MAaTeMaTHYECKOIo
aHaM3a Kak aHam3a OECKOHEUYHO MaJIbIX;

CBOOOJTHO OTMEpUPOBATh MOHATHUSMU: HENPEPHIBHBIE (YHKIUHA, TOYKU
paspsbiBa rpaduka QyHKIUU, aCUMIOTOTHI Tpadrka GyHKIINY;

CBOOOJIHO ONEpUPOBaTh MOHATHEM: (YHKIIUS, HENpPEphIBHAs HAa OTpPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPBIBHBIX (DYHKIUI JIJIsl pelIeHUs 3a/1aY;



CBOOOJHO ONEpPHPOBAaTH MNOHATUSMU: TEpBas W BTOpas MPOU3BOIHBIC
(yHKUUMH, KacaTeabHas K rpaduky ¢ yHKLINH;

BBIYUCIIATh  NPOU3BOAHBIC CYMMBI, IIPOM3BEICHMUA, YacTHOIO U
KOMITO3ULIMH IBYX (PYHKIUH, 3HaTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh F€OMETPUUYECKUNA M (PU3UUECKUN CMBICI MPOU3BOAHON Jis
pelIeHus 3a1ay.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMEpUpOBaTh TMOHATUSMH: MHOXKECTBO, OINEpaluyd HaJ
MHOKECTBAMU;

VICIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i OIHUCAaHUs
peaNbHbIX MPOILIECCOB U SIBJICHUM, MPU pEUICHUH 3a7ad U3 JAPYTUX YUEOHBIX

mpeaAMECTOB,
CBO6OIIHO ONICPUPOBATH NMOHATHAMU. OIIPCACIICHHUC, TCOPEMA, YPABHCHUC-
CJICACTBUC, CBOMCTBO MaTEMaTHU4YCCKOI O 06’BCKTa, JA0Ka3aTcIabCTBO,

PABHOCUJIbHBIC YPABHEHHUs U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOydaromuiicss MOJYYUT CIEAYIOIIUE
IpeIMETHBIE PE3YJbTAThI IO OTACIBHBIM TEMaM padoueil MporpaMmMbl Y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIU3a:

Yucia 1 BBIYUCIICHHSA:

CBOOOJTHO OIEpUPOBaTh TMOHATUSMU: HATypaldbHOE M I1EJI0€ YHUCIIO,
MHOYKE€CTBA HAaTYpaJbHBIX U LEIBbIX YUCEII, UCIIOIB30BaTh IIPU3HAKU JAEITUMOCTH
uensix uucen, HOJ[ m HOK HaTypadbHBIX YHcen s pELICHHS 3aaad,
OPUMEHATH ANrOpuT™M EBKIINIA;

CBOOOJTHO ONEPUPOBATH TOHITHEM OCTaTKa IO MOJYJI0, 3alHChIBAThH
HaTypaJbHbIC YNCIIA B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHUCEJN, NMPEACTABISTh KOMIUIEKCHBIE YKcia B alredpandeckon u
TPUTOHOMETPUYECKON (hOpME, BBIMOIHATH apU(PMETHUECKUE ONEePALUd C HUMHU
¥ N300pakaTh Ha KOOPAUHATHOM IIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA!

CBOOOJTHO OMEPHUPOBATH MOHSATUSMU: UPPAIMOHAIIbHBIE, TTOKa3aTEIbHbIE U
norapuMUYECKUEe HEPABEHCTBA, HAXOJIUTh WX PEHICHUS C MOMOIIBIO
PaBHOCHUJIBHBIX IIEPEX0/I0B;

OCYIIECTBJISITh OTOOpP KOpHEH TpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJTHO OMNEPUPOBATH TMOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HE0O0XOoAMMbIE (OPMYNIBl [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHITUAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUIN
U HEpPABEHCTB, PAaBHOCUJIBHBIE CHCTEMBI M CHUCTEMBI-CIEICTBHs, HAXOIUTh
pelmieHnss CHCTEMBbl M COBOKYIIHOCTEM palMOHAJIBHBIX, WPPALMOHAJIBHBIX,
MOKA3aTeJIbHBIX U JIOTApU(PMUUYECKUX YPaBHEHUN U HEPABEHCTB;

pemars palrOHaJbHEIE, VppaLMOHAJIbHBIE, IIOKa3aTEeJIbHBIE,
jgorapuMHUYECKUE U TPUTOHOMETPUYECKHE YpaBHEHHs M HEpPaBEHCTBA,
COZIeprKaIlie MOYJIM U TAPAMETPBIL;

OPUMEHSATH rpadudecKre METOABI AJIs PEIICHUs] ypaBHEHUI 1 HEPaBEHCTB,
a TaK)Ke 3a7a4 C mapameTpamu;

MOJIEJIMPOBATh pPEAJbHBIE CHUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIPA)XCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3a/a4H,
HCCJIEeI0BAaTh MOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHHEM araparta ajireopsl,
MHTEPIPETUPOBATH ITOTYYCHHBIA PE3yJIbTaT.



DyHKIUHN U TPaPUKH:

CTpPOUTh TpaUKU KOMIIO3ULMH (YHKUUHA C MOMOILBIO 3IEMEHTAPHOIO
MCCJIEI0BAHNS U CBOMCTB KOMIO3UIIMU ABYX ()YHKIIHIA;

CTPOUTh TE€OMETpUYecCKHMe oOpa3bl YpaBHEHHH U HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: TpaQUKA TPUTOHOMETPUUYECKUX
byHKIMI;

OPUMEHATh (DYHKIMHM UIsi MOJAEIMPOBAHUS M MCCIEIOBAaHUS pPeabHBIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4€CKOro aHAJIHM3A:

UCIIOJIb30BaTh ~ NPOM3BOJIHYIO  JJIsl  UCcleAoBaHMs  (QYHKUMUA  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HaNOOJbIlIEe U HAUMEHbIIee 3HaYeHUs! (PYHKIUU HETPEPbIBHON
Ha OTPE3KE;

UCITIOJIB30BATh MPOU3BOJHYIO JUISl HAXOXKAEHUS HAWIY4dlIEro PEIICHUS B
OPUKIAJHBIX, B TOM YHUCJIE COLUMAJIbHO-DKOHOMUYECKHX, 3aj]adax, i
OTpEJICICHUs] CKOPOCTU U YCKOpPEHHs Ipoliecca, 3aJaHHOTrO (QOopMyIJIoN WiIH
rpadukom;

CBOOOJTHO OIEpUPOBATH MOHATHUSMU: TEPBOOOpa3Hasi, OMNpeneIEHHBIN
UHTETpaji, HAaXOJIUTh MEPBOOOpPA3HBIC ANEMEHTAPHBIX (DYHKIHMI U BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuiia;

HaXOAUTh IUIOMAAN TUIOCKUX (GUTYp U OOBEMBI TeJl C MOMOIIBIO
UHTErpana;

UMETh IPEICTABICHUE O MAaTeMAaTUYECKOM MOJEIUPOBAHUU HA IIPUMEPE
cocraBieHus quddepeHINaTbHbBIX YpaBHEHUIH;

pemars NpUKIagHbIe 3a4a41, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKOIO U
¢usnyeckoro  xapakrepa,  CpeICTBaMHU  MaTeMaTHYECKOro  aHaJIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaunuecTBo 4acos

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTH4eckue
padoThI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

MHO0%ecTBO
JNENCTBUTEIIBHBIX YUCEI.
MHoOrouneHsI.
PanvionaneHbIE ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPAaBHEHUN

24 1

DYHKIUU U TPaPUKH.
CrenenHast GyHKITUSA C
IEJTBIM TTOKa3aTeIeM

12 1

ApubMeTHnIecKnii KOpeHb
N-0#1 CTENEeHMU.
HppaunonanbHbie
ypaBHEHUS

15 1

[TokazarenpHas GyHKIUS.
[TokazarenbHbIe ypaBHEHUS

10 1

Jlorapudmuueckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHEHUS

18 1

Tpuronomerpuueckue

22 1




BBIPAXKCHUS U YPABHEHUS

TlocnenoBarenbHOCTH U

10
IIPOrpeccuun

HenpepriBHble (QyHKIMH.

[TpownsBogHas 20

[ToBTOpenue, o6o01IICHNE,

cUCTeEMAaTHU3alus 3HaHNN

OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 136




11 KJIACC

Ne
n/
n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Uccnenoanue hyHKINM ¢
MOMOIIBIO TPOU3BOIHOM

22 1

[TepBooOpaznas u
HHTETrpaj

12 1

I'paduku
TPUTOHOMETPHUUECKHUX
GyHKIMH.
TpuroHomerpuyeckue
HEpaBEHCTBA

14 1

HppaunonanbHsie,
roKasaresbHble U
norapupmMuuecKue
HEpaBEHCTBA

24 1

KowmruiexcHble uncia

10 1

HaTypaJ'ILHHC H ICJIbIC
qucjia

10 1

Cucremspl paliuOHaIbHbIX,
UppalMOHAIBHBIX
[IOKA3aTeIbHBIX U
Jorapu(pMUIECKUX
YPaBHEHUH

12 1




3ajauu ¢ nmapameTpamMmu 16 1
[ToBTOpeHwue, 0606H16HIiI€, 16 5
cucreMarui3anus 3HaHUUu
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBAMH M UX CBOMCTBA

04.09.2023

Huarpammsl Diinepa-Benna

04.09.2023

[IpuMeHeHne TeopeTHKo-
MHOY»ECTBEHHOTO aIapara
JUI PELICHUs 3a1a4

05.09.2023

PanmmonanbHbie yucia.
OOBIKHOBEHHBIE U
JECATUYIHBIC TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE IPOOH

05.09.2023

PanmoHanasHbBIE YKCIa.
OOBIKHOBEHHBIE H
JECATUYHBIC TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MIePUOANYECKHIE TPOOH

11.09.2023

[Tpumenenue apooeit u
MIPOLICHTOB JUIS PELICHUS
NPUKIIaJHBIX 3a/1a49

11.09.2023




[Tpumenenue apoodeit u
IMPOLUCHTOB JId pCHICHUSA
IMPUKJIAAHBIX 3aaa4

12.09.2023

JlelicTBUTEIIbHBIEC YHCIIA.
PanmonanesHbie 1
HWppalMOHAIbHBIE YHCIIA

12.09.2023

ApudmMernueckue onepanuu
C IEUCTBUTEIHHBIMH YHCTIAMU

18.09.2023

10

Monynbs AeCTBUTEIBHOTO
YHUCJIa U €T0 CBOMCTBA

18.09.2023

11

[TpuOnmxEHHBIE BRIYUCIICHUS,
MpaBUJIa OKPYTJICHUS,
MIPUKUIKA U OLIEHKA
pe3yJsbTaTa BRIYUCICHAN

19.09.2023

12

OCHOBHBIE METOIBI PEIICHUS
LIETTBIX U APOOHO-
palMoHaIbHBIX YPAaBHCHHUH 1
HEPABCHCTB

19.09.2023

13

OCHOBHBIE METOIbI PEILICHUS
LIEJIBIX U APOOHO-
palMoHAIBLHBIX YPAaBHECHUN U
HEPAaBCHCTB

25.09.2023

14

OCHOBHBIE METOIbI PEILICHUS
LEeNbIX U JPOOHO-
palMoHAIBLHBIX YPAaBHEHUN U
HEPaBEHCTB

25.09.2023




15

MHOrouieHsl 0T OJHOMN
nepeMeHHou. Jlenenune
MHOTOYJIEHAa HA MHOTOWIEH C
ocraTtkoM. Teopema besy

26.09.2023

16

MHOTOYJIEHEI C O EeJIbIMU
ko3¢ punmentamu. Teopema
Buera

26.09.2023

17

Pemenne cucreM JUHEHHBIX
ypaBHEHUU

02.10.2023

18

Pemenne cucreM JJUHEHHBIX
ypaBHEHUU

02.10.2023

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. Onpenenuresib
MAaTPHUIIbI 2X2, €ro
F€OMETPUUYECKUN CMBICT U
CBOIICTBA; BEIYMCIICHUE €r0
3HAYEHUS

03.10.2023

20

Onpenenurenb MaTPULBI 2X2,
€ro TeOMEeTPUYECKHUIl CMBICI U
CBOICTBA; BHIYUCIIEHUE €TO
3HAYCHUS

03.10.2023

21

IIpumeHenne onpenennTes
JUISL PELLIEHUS] CUCTEMBI
JIMHEWHBIX YpaBHEHUN

09.10.2023

22

Pemienue MMPUKIIAIHBIX 3a1a4
C IIOMOIIIBIO CUCTCMbI

09.10.2023




JIMHEWHBIX YPaBHEHUN

23

Pemenne IMPUKIJIIAIHBIX 3a1a4

C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

10.10.2023

24

KonTpomasHast padora:

"PanmonasibHbIe YpaBHEHHS U

HepaBeHcTBa. CHUCTEMBI
JUHENHBIX ypaBHEHUN"

10.10.2023

25

OyHKIUSA, CTTIOCOOBI 3a1aHus
¢byskun. Bzaumuo
oOpaTHble QYHKIHH.
Kommnozumus ¢hyakimii

16.10.2023

26

I'padux hyakIAN.
DJieMeHTapHbIe
npeoOpazoBaHus TpauKoB

byHKINN

16.10.2023

27

Ob6nacTh onpeaeneHus u
MHO>KE€CTBO 3HAYCHHI
¢dbyakuu. Hymu ¢yHkmmm.
[IpomexxyTku 3HaK
MOCTOSIHCTBA

17.10.2023

28

YETHbIC U HEUETHBIC
¢byukuun. [lepuonnyeckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

17.10.2023

29

MaKCI/IMYMI)I U MUHUMYMBI

23.10.2023




¢bynkuuu. Haubonpmee u
HaMMEHbIIIee 3HAYCHUE
(GYHKIMU HAa TPOMEKYTKE

30

JIuneliHas, KBaapaTU4yHas U
IpoOHO-THHEHHAs PYHKIHH

23.10.2023

31

DneMeHTapHOE UCCIIeIOBAHNE
1 IOCTPOEHHE TPaUKOB ITHX

byHKIINN

24.10.2023

32

DJIEeMEHTapHOE UCCIIETOBAHUE
U TIOCTPOEHUE TPadUKOB ITHX

byHKINNA

24.10.2023

33

CrereHp ¢ HelIbIM
nokazareyieM. buaom
Hrrotona

06.11.2023

34

CreneHb ¢ LEJIbIM
nokazareyieM. buaom
Hrrotona

06.11.2023

35

CrenenHas GyHKIUSA C
HaTypaJbHbIM U LIEJIBIM
noka3areiieM. E€ cBolicTBa u

rpaduk

7.11.2023

36

KontponbHas padoTa:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaguk"

7.11.2023

37

Apugpmernueckuii KOpeHb
HaTypaJIbHOM CTEIEHU U €T0

13.11.2023




CBOICTBA

38

ApupmeTnueckuii KOpeHb
HAaTypaJbHOMU CTEIEHU U €ro
CBOMCTBA

13.11.2023

39

[IpeobpazoBaHust YHUCIOBBIX
BBIPAXKEHUH, COJIEPKAINAX
CTETeHU U KOPHU

14.11.2023

40

[TpeobpazoBaHust YUCIOBHIX
BBIPAKEHUI, COACPKAIINX
CTENIEH! U KOPHHU

14.11.2023

41

[IpeobpazoBaHust YHCIOBBIX
BBIPAKEHUH, COACPKAIINX
CTEIEHU U KOPHU

20.11.2023

42

UppannonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI pelIeHHUS
UppalMOHANILHBIX YPaBHEHHM

20.11.2023

43

HppanuonanbHbie
ypaBHeHUs. OCHOBHbBIE
METO/IbI peIICHHS
UppalMOHANILHBIX YPaBHEHHM

21.11.2023

44

WppaunoHaibHble
ypaBHeHUs1. OCHOBHbBIE
METO/IbI PELICHUS
UppalMOHAIBHBIX YPaBHEHUN

21.11.2023

45

PaBHOCUIIBHEIE Mepexo bl B

27.11.2023




PEIICHNU UPPALUOHAIBHBIX
ypaBHEHU I

46

PaBHOCHIBHEIE Mepexobl B
PEIICHNHU UPPALUMOHAIBHBIX
ypaBHEHU I

27.11.2023

47

PaBHOCHIBHEIE Nnepexobl B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUU

28.11.2023

48

PaBHOCHIBHEIE Nnepexobl B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

28.11.2023

49

CpoiicTBa U rpapuk KOpHS N-
Ol cTeneHu Kak PyHKIIMH
00paTHOM CTETIEHU C
HaTypaJIbHbIM TOKa3aTelieM

04.12.2023

50

CaoiicTBa u rpaduk KOpHS N-
O CTETIeHU KaK QYHKIHH
00paTHOM CTENEeHH ¢
HATYpPaJbHBIM ITOKA3aTelIeM

04.12.2023

51

KonTponbHas pabora:
"CpoiicTBa 1 rpaduK KOpHS
N-O CTETEHHU.
Uppanmonanbubie
ypaBHeHus"

05.12.2023

52

CreneHb ¢ pallMOHAJIbHBIM
oxasaTrelieM U €€ CBOUCTBA

05.12.2023




53

Crenenb ¢ palluOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

11.12.2023

54

Crenenb ¢ palliOHAIBHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

11.12.2023

55

[TokazarenpHas pyHKIUA, €€
CBOICTBa U rpaduk

12.12.2023

56

Ucnonws3oBanue rpadpuka
(GYHKIMM JUTS peIeHUs]
ypaBHEHUU

12.12.2023

57

Hcnonws3oBanmne rpaduka
GYHKIMM JUTSL peleHust
ypaBHEHUU

18.12.2023

58

[TokazarenbHble ypaBHEHUSI.
OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX YpaBHEHUN

28.12.2023

59

IlokazaTennHBIC YpaBHCHMU:L.
OcCHOBHBIC MCTOABI pECIICHUSA
II0Ka3aTCJIBbHBIX ypaBHeHI/Iﬁ

19.12.2023

60

IlokazaTennHBIC YpaBHCHMU:L.
OcCHOBHBIC MCTOAbI PCIICHHA
IIOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

19.12.2023

61

KonTtposnpHas padora:
"IlokazarenbHas GyHKIUS.
Iloka3zarenbHble ypaBHEHUS"

25.12.2023

62

Jlorapugm uyucna. CoiicTBa
norapudpma

25.12.2023




Jlorapudwm yucia. CBoiicTBa

63 26.12.2023
norapudma

64 Jlorapudwm gucia. CBoiicTBa 96.12.2023
norapudma

65 JlecsiTHUHBIC U HATYpATbHBIC 09.01.2024
Jorapu@msl

66 JlecsiTHUHBIC U HATYPATbHBIC 09.01.2024
Jorapu@msl
[IpeoGpa3zoBanue

67 BBIpAKEHUH, COJIEpPIKAIINX 15.01.2024
Jorapu@msl
[IpeoGpa3zoBanue

68 BBIpAKEHUH, COJIEpIKAIINUX 15.01.2024
sorapudmsl
[IpeobpazoBanme

69 BBIPAKEHUH, COJIEpIKAIINX 16.01.2024
sorapudmsl

70 JI"orapI:I(bMquCKaﬂ byHKIIHS, 16.01.2024
e€ cBoiicTBa U rpaduk

71 JI"orapI:I(bMquCKa;I byHKIMS, 99 01.2024
e€ cBoiicTBa U rpaduk
Hcnonb3oBanue rpaduka

72 (GYHKIMH JUTSL peHICHUS 22.01.2024
YPaBHEHUN

73 Hcnonb3oBanue rpaduka 93.01.2024

GYHKIHH JUTSL peIICHUST




YpaBHEHUI

74

Jlorapudmmuueckue
ypaBHeHUs. OCHOBHbIE
METOIbl PEIICHUS
norapupMUIECKUX
YpaBHEHUU

23.01.2024

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS
JorapuPMUIECKuX
ypaBHEHUU

29.01.2024

76

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI pEIeHHS
Jorapu(PMUIECKuX
ypaBHEHUU

29.01.2024

77

PaBHOCUIIbHBIE TIEpEXObl B
pelIeHUH Jorapu(PMUUECKUX
ypaBHEHU M

30.01.2024

78

PaBHOCUIIBHBIE IEpEXOBI B
peleHnH JorapupMIUUecKux
YPaBHEHUI

30.01.2024

79

KonTtposnpHas padora:
"Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckne
ypaBHeHus"

05.02.2024




80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
apryMeHra

05.02.2024

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymMeHTa

06.02.2024

82

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YK CIIOBOTO
aprymeHTa

06.02.2024

83

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YK CIIOBOTO
aprymeHTa

12.02.2024

84

Tpuronomerpudeckas
OKPY’KHOCTb, OIIpeJIeIICHHE
TPUTOHOMETPHUYECKHUX
(YHKIIUNA YUCIIOBOTO
aprymeHra

12.02.2024

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIpeJIeIICHHE
TPUTOHOMETPUYECKHUX
(GYHKIHI 4HUCIOBOTO
aprymeHra

13.02.2024

86

OCHOBHBIE
TPUTOHOMETPUYECKHUE

bopmyIbl

13.02.2024

87

OCHOBHBIE

19.02.2024




TPUTOHOMETPUYCCKHUE
bopmybl

88

OCHOBHBIE
TPUTOHOMETPUYECKUE

bopmybl

19.02.2024

89

OCHOBHBIE
TPUTOHOMETPUYECKUE

(bopMyIbl

20.02.2024

90

[IpeoGpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

20.02.2024

91

[IpeoGpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHUIN

26.02.2024

92

[IpeobpazoBanme
TPUTOHOMETPHUYECKHUX
BBIPKCHUI

26.02.2024

93

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIPaKECHUIN

27.02.2024

94

Pemenue
TPUTOHOMETPUYECKHUX
YPaBHEHUI

27.02.2024

95

Pewrenne
TPUTOHOMETPUYECKUX
YPaBHEHUN

04.03.2024




96

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHU I

04.03.2024

97

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

05.03.2024

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

05.03.2024

99

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

11.03.2024

100

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUU

11.03.2024

101

KonTtponbHas padoTa:
"TpuroHoMerpruyecKue
BBIPAKEHUS U
TPUTOHOMETPHYECKHE
ypaBHEHUS"

12.03.2024

102

IlocienqoBaTeIbHOCTH,
CIIOCOOBI 3aJaHHUs
MOCJIEIOBATEILHOCTEM.
Metoa MaTeMaTHUYECKOM
WHYKIUU

12.03.2024

103

MoOHOTOHHEIE U

18.03.2024




Ol"paHI/I‘IeHHbIC
[MOCJIEI0OBATEILHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX

104

Apudpmernueckas
nporpeccust

18.03.2024

105

I'eomerpuueckas nmporpeccust

19.03.2024

106

beckoneuyHo yObIBarormast
reOMeTpHYeCcKast MPOTPECCHs

19.03.2024

107

CymMma GecKoHEeYHO
yObIBaroLIei reoMeTpuYecKoi
Mporpeccuun

01.04.2024

108

JIuHelHbI 1
AKCIIOHEHIIMAIbHBIN POCT.
Yucno e. Popmyina CIOKHBIX
MIPOLIEHTOB

01.04.2024

109

JIunelnHbIil n
AKCMOHEHIIMALHBIN POCT.
Yucno e. DopMyina CIOKHBIX
MIPOLIEHTOB

02.04.2024

110

Vcnonbp3oBaHue Nporpeccuu
IUIsL PELIeHUs pealbHbIX
3aJja4y MPUKIIaHOTO
XapakTepa

02.04.2024

111

KonTponpHas pabora:
"[TocneqoBaTeNbHOCTH U

08.04.2024




nporpeccun”

HenpepriBHble QYyHKIIMM U UX

112 . 08.04.2024
CBOMCTBA

113 Touka paspsiBa. AEHMHTOTLI 09.04.2024
rpadukoB QyHKUINN

114 | Cpoficrsa dymKuiti 09.04.2024
HENPEPBIBHBIX HA OTPE3Ke

115 CpoiicTBa (hyHKIMM 15.04.2024
HENPEPBIBHBIX HAa OTPE3Ke

116 Merto1 UHTEPBAJIOB IJIst 15.04.2024
peleHusi HepaBeHCTB

117 Meto1 UHTEPBAJIOB IJIst 16.04.2024
pelIeHNs HEPaBEHCTB

118 Meto1 UHTEPBAJIOB IJIst 16.04.2024
pelIeHNs HEPaBEHCTB
[IpumeneHnne CBONCTB

119 | wuenpepbIBHBIX GYHKITUHN IS 22.04.2024
pelieHus 3a1a4y
[IpumeneHnne CBONCTB

120 | HempepbIBHBIX (GYHKIMMA IS 22.04.2024
pelieHus 3aaa4y

121 [IpomexxyTouHas aTTecTalus 23.04.2024

122 | TlpomexyTouHas aTTecTalus 23.04.2024

123 Onpenenenue, Gu3nUecKuit 97042024

CMBICJI l'IpOPI3BOI[H01>i




124

VYpaBHEHHE KacaTeIbHOU K
rpaduKy GyHKIHA

27.04.2024

125

VYpaBHEHHE KacaTeIbHOU K
rpaduKy GyHKIHA

06.05.2024

126

[Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKINN

06.05.2024

127

[Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKINN

07.05.2024

128

[IpousBoHast CyMMBI,
MIPOU3BECHNUS, YACTHOTO U
KOMITO3UIIUHU (PYHKUINN

07.05.2024

129

[IpounsBoHast CyMMBI,
MIPOU3BEACHHUS, YACTHOTO U
KOMIO3UITUU (DYHKITUH

13.05.2024

130

[IpousBoHAS CYMMBI,
MIPOU3BEACHHUSA, YACTHOTO U
KOMITO3UIIUHU (PYHKLIUN

13.05.2024

131

KontponbHas padoTa:
"IIpousBoanas"

14.05.2024

132

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTu3alysl 3HAHMMH:
"®yHkuun"

14.05.2024

133

[ToBTOpEHUE, 000OIICHNE,
cUCTeMaTu3alysl 3HAHMM:
"OyHKuuKn"

20.05.2024

134

[ToBTOpenue, 06061IeHNE,

20.05.2024




cucTeMaTu3alys 3HaHuH:
"OyHkuun"

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

134

10




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON
K MCCIIEIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K MCCIIEIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeneHnne Tporu3BOIHOM
K MCCIICIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTD H
AKCTPEMYMBI

[IpumeneHnne nporu3BOIHOM
K UCCJIeI0BAaHUIO (DYHKIIHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpumeHeHue Mporu3BOIHOM
K UCCIEeIOBAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI




IIpuMeHeHne nmpon3BOIHON
K MCCIICIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

HaxoxneHne HaubobIIero
Y HAaMMEHBIIIETO 3HAYCHUS
HenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

Haxoxaenue HaubobIero
Y HAaMMEHBIIIETO 3HAYCHUS
HenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

Haxoxnenne HanOoJIBIIETO
Y HAaMMEHBIIIETO 3HAYCHUS
HEeTpEepBHIBHOW (PyHKIIMM Ha
OTpe3Ke

10

Haxoxnenre HanOoJIbIIEro
Y HAMMEHBIIIETO 3HAUCHUS
HEeNPEPBHIBHOW PYHKITMHU Ha
OTpE3Ke

11

Haxoxnenue HaubobIero
Y HAaUMEHBIIIETO 3HAUCHUS
HEenpephIBHON (DYHKITMH HA
OTpe3Ke

12

HaxoxnaeHue HanOOJIBIIETO
1 HAMMCHBIICI'O 3HAYCHU A




HENpepbIBHON (QYHKIUHU Ha
OTpe3Ke

13

[IpuMeHeHne npon3BOIHON
JUI HaXO0XACHUS
HaWIY4IlIEero peleHus B
MIPUKIIAIHBIX 3a7a4ax

14

[IpuMeHeHne npon3BOIHON
JUIS HaXO0XKACHUS
HAWTY4IIEero peieHus B
MIPUKIIAIHBIX 3a7a4ax

15

[IpuMeHeHne nmpon3BOIHON
IUTSL OTIPENIEIICHUS] CKOPOCTH
U YCKOpEHUS Tpoliecca,
3aIaHHOTO (POPMYJION WITH
rpagukoM

16

[IpumeneHnne Tporu3BOIHOM
JUISL OIIPEJICIIEHUS CKOPOCTH
U YCKOpEHUS Tpoliecca,
3aJlaHHOTO (POPMYIION WU
rpagpukomM

17

Kommnosunus ¢yHkimii

18

Kommnosunus ¢yHkmmii

19

Kommnosunus ¢yHkmmii

20

I'eomerpuueckue oOpa3bl
YpaBHEHUH Ha
KOOPAMHATHOU IIJIOCKOCTH




21

I'eomerpuueckue oOpa3bl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

22

KonTponbHas padora:
"UccnenoBanue GyHKIHA C
MTOMOTIIBIO TTPOU3BOTHON"

23

IlepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEPBOOOPA3HBIX

24

[TepBooOpaznbie
AIIEMEHTapHBIX (PYHKIUH.
[IpaBuna HaxoxaAeHUS
MepBOOOPa3HBIX

25

[TepBooOpasnbie
AJIeMEHTapHBIX (PYHKITUH.
[IpaBuna HaxoxaeHUs
MepBOOOPA3HBIX

26

Hurerpai.
['eoMeTpuueckuii CMbICI
UHTerpaia

27

Breruucnenue
ONpeAeIEHHOTO UHTErpaja
o ¢opmyne Herotona-
JletioHuIa

28

Brruncienune
OTIPENIeIEHHOTO UHTErpaia
o ¢opmyne HeroToHa-




JletiOHua

29

[IpumeHneHnne unTETpana
JJI1 HaXOXKACHUA
IO e TIIOCKUX (PUryp

30

IIpumeHneHnne naTErpaa
IUTSL HaXOKIEHNUSI 00BEMOB
TrCOMETPHUUCCKUX TCII

31

[Ipumeps! pemeHui
g epeHInanbHbIX
ypaBHEHUU

32

[Ipumeps! pemeHui
g epeHInanbHbIX
ypaBHEHUU

33

Maremarnueckoe
MOJENTUPOBAHUE PeaTbHbIX
MIPOLIECCOB C MOMOIIBIO
muddepeHnnanTbHBIX
ypaBHEHU M

34

KounTponbnas pabora:
"[TepBooOpa3nas u
uHTerpan”

35

Tpuronomerpuueckue
(bYHKIMH, UX CBOWCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U




rpaduKu

37

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

38

Tpuronomerpuueckue
(GyHKIMY, UX CBOWCTBA U
rpaduxu

39

Tpuronomerpuueckue
(GyHKIMY, UX CBOWCTBA U
rpaduxu

40

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTHU

41

Ot60p KOpHEH
TPUTOHOMETPHUYECKIX
YpaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPHUYECKOM
OKPY>XHOCTH

42

OT160p KOpHEH
TPUTOHOMETPHUYECKHX
YpPaBHEHUH C MIOMOIIIBIO
TPUTOHOMETPUYECKOU
OKPYKHOCTHU

43

OT10op KopHeit




TPUTOHOMETPUUECKUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

44

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

46

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

47

Pemrenue
TPUTOHOMETPHUICCKUX
HEPaBEHCTB

48

KonTponbnas pabora:
"I'paduknu
TPUTOHOMETPUYECKHUX
GyHKIHH.
Tpuronomerpuyeckue
HepaBeHCTBA"

49

OCHOBHBIC MCTObI

peuICHUs MMOKAa3aTCIbHBIX

HEPaBCHCTB

50

OCHOBHBIE METOIBI




pELIEHHS MTOKA3aTEIbHBIX
HEPABEHCTB

51

OCHOBHBIE METOIbI
pEIICHUS MOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METOIbI
pEIICHUS MOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOIbI
pereHus
JoTapu(PMUIECKuX
HEPaBEHCTB

54

OCHOBHBIE METOIEI
perieHus
Jorapu(PMUIECKuX
HEPaBEHCTB

55

OcHOBHBIE METO/IbI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

56

OcCHOBHBIE METO/IBI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIbI
pElIeHUs UPPALMOHATBHBIX




HEpPABEHCTB

58

OCHOBHBIE METOIbI
PEIICHUS UPPANUOHATBLHBIX
HEPABCHCTB

59

OCHOBHBIE METOIBI
pEIICHUS HPPAMNOHATBHBIX
HEPABCHCTB

60

OCHOBHBIE METOIbI
pEIICHUS HPPAMUOHATBHBIX
HEPABCHCTB

61

I'paduaeckue meToap!
pelieHus: UpparMoOHATbLHBIX
ypaBHEHUU

62

I'paduaeckue meToap!
pElIeHUs UPPALMOHATBHBIX
ypaBHEHUU

63

I'padmyeckue meTo bl
pelIeHUs MOKa3aTeIbHbIX
ypaBHEHU M

64

I'padmyeckue meTobl
pelIeHUs MOKa3aTeIbHbIX
HEPaBEHCTB

65

I'paduueckue MeTo b1
peLieHus
Jorapu(pMUUECKUX
YPaBHEHUN




66

I'padmyeckue meTo b1
pereHus
norapupMUIECKUX
HEPaBEHCTB

67

I'padmgeckue MeTo b1
pereHus
JOTapu(PMUUECKUX
HEPaBEHCTB

68

I'paduaeckue meToap!
pelIeHUs M0Ka3aTeIbHbIX U
Jorapu(PpMUIECKUX
ypaBHEHUU

69

I'paduaeckue meToap!
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(PMUIECKUX
ypaBHEHUU

70

I'padmyeckue meTobl
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

71

I'padmyeckue meTobl
pellIeHUs MOKa3aTeIbHbIX U
Jorapu(PpMUIECKUX
HEPaBEHCTB

72

KonTponrHas padora:
"HppanmnoHalbHEIE,




II0Ka3aTCJIbHBIC U
Jorapu(pMUICCKHe
HepaBeHCTBa"

73

KomruiekcHbie uncna.
AnreOpandeckas u
TPUTOHOMETPHUYECKAS
(dhopmBI 3anucu
KOMIIJICKCHOTO YHCIIa

74

KowmruiekcHbie uncna.
AnreOpandeckas u
TPUTOHOMETPUYECKAS
(hopmBI 3anucu
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue
OTIepaIyy C
KOMIUIEKCHBIMHU YHCIIaAMHU

76

Apudmernueckue
OTIeparyy ¢
KOMIUIEKCHBIMHU YHCIIAMHU

77

N3obpaxenue
KOMIUICKCHBIX YUCEI Ha
KOOPJMHATHOM IJIOCKOCTH

78

N3obpaxenue
KOMILJIEKCHBIX YHCe Ha
KOOPJIUHATHOU TIOCKOCTH

79

®opmyna Myaspa. Kopau




N-O CTEIICHU U3
KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau
N-0¥i CTETIEHU U3
KOMIUIEKCHOTO YHCIIa

81

IIpumeHeHne
KOMIJIEKCHBIX YHCEIN JUIsI
peuieHus Gpu3nIecKux u
reOMEeTPUUECKUX 3a/1a4

82

KonTpossnas pabora:
"KommiekcHsie yncna'

83

HarypaneHbie u nensie
qucia

84

HarypanbHble u 1enbie
qucna

85

[IpumeHeHue nMpu3HaAKoOB
JETMMOCTH LIEJIBIX YHCe

86

[IpumeHeHue nMpu3HaAKoOB
JETMMOCTH LIEJIBIX YHCe

87

[IpumeHeHue nNpuU3HAKOB
JETMMOCTH LIETIBIX YHCEI:
HOJ u HOK

88

[IpumeHneHnue nNpu3HaAKOB
JETMMOCTH LIETIBIX YHCEI:
HOJl u HOK

89

[IpumeHeHne NpU3HAKOB




JCIIMMOCTHU LOECJIbIX YUCCII:
OCTAaTKH 110 MOYJIIO

90

[IpuMeHeHne pu3HAKOB
JEIIMMOCTH LIETIbIX YUCEI:
OCTaTKH 10 MOZYJIO

91

[IpuMeHeHne npu3HaKoB
JICIIMMOCTH IIEIIBIX YHCEIT:
anroput™ EBximnaa s
peLIeHHs 3a1a4 B IEIbIX
qHUCIax

92

KonTpossHas pabora:
"Teopus nensix yncen"

93

CucreMa 1 COBOKYITHOCTb
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OcHOBHBIE METOBI
pELIEHUS CUCTEM U
COBOKYITHOCTEMN
palMOHAIbHBIX YPaBHEHUU

96

OCHOBHBIE METOIBI
pEIICHUS CUCTEM H




COBOKYITHOCTEM
AppanroOHaIBHBIX
ypaBHEHU I

97

OCHOBHBIE METO/IbI
peuIeHus CUCTEM U
COBOKYITHOCTEM
ITOKA3aTENbHBIX YPaBHEHHUU

98

OCHOBHBIE METOJIbI
peuIeHust CUCTEM U
COBOKYITHOCTEM
MTOKA3aTENbHBIX YPAaBHEHHUU

99

OCHOBHBIE METOIbI
pELICHUS CUCTEM U
COBOKYITHOCTEH
Jorapu(PMUIECKUX
ypaBHEHUU

100

OCHOBHBIE METO/IbI
peuIeHus: CUCTEM U
COBOKYITHOCTEH
Jorapu(pMUIECKUX
YPaBHEHUI

101

[IpumeneHue cucteM K
pELIEHUI0 MaTeMaTUYECKUX
3a/1a4 U 3a71a4 U3
pa3nu4HbIX o0nacTeit
HAyK{ U peaJIbHOM KHU3HH,
MHTepHpeTanus




IMOJIYYCHHBIX pPC3YJIbTATOB

102

[Ipumenenne cucreM K
PELICHNUIO MAaTEMAaTUYECKUX
3a/1a4 ¥ 3aJ1a4 U3
pa3IUYHBIX 00sacTen
HAyKHU U peaIbHOU KU3HH,
MHTEpIIpEeTaLHs
MOJIyYE€HHBIX Pe3yJbTaTOB

103

[IpuMeHeHne HEpaBEeHCTB K
PELICHUIO MaTeMaTHYECKUX
3a/a4 U 3a/1a4 U3
pa3IUYHBIX 00JIacTen
HAaYKH U PeaJibHOM KU3HHU,
MHTEpIpeTanus
MTOJTY4EHHBIX PE3YJIbTaTOB

104

KonTtponbHas padoTa:
"CucreMsl pallMOHaIbHBIX,
UppalMOHAILHBIX
MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHeHUI"

105

PanmonaneHble ypaBHEHUs
C mapameTpaMu

106

PanmonanbHbIe
HEpPABEHCTBA C
rnapaMmeTpamu




PanmoHanbHBIE CUCTEMEI C

107
napameTpamMu
HppaunonaisHbie

108 | ypaBHeHHs, HEPABEHCTBA C
napameTpamMu

109 HppanmoHanbHbIe CUCTEMBI
C mapameTpaMu
[Toka3arenbHbIe

110 | ypaBHeHUs, HEPABEHCTBA C
napaMmeTpamu

111 [TokazaTenbHbIE CHCTEMBI C
napaMmeTpamu
Jlorapupmuueckue

112 ypaBHEHUsI, HEPABEHCTBA C
napaMmeTpamu

113 Jlorapudmuueckue
CUCTEMBI C apaMeTpaMu

114 Tpuronomerpuyeckue
YpaBHEHHUS C MTapaMeTpaMu
Tpuronomerpuyeckue

115 HEpPaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CHCTEMBI C ITapaMeTpaMu
[Toctpoenue u

117

HUCCICIOBaHUC




MAaTeMaTHYECKUX MOJIENe
peaNbHBIX CUTYALHUM C
IIOMOIIIBIO YPABHEHUM C
rapameTpamu

118

[TocTpoenue n
HCCIeA0BaHuE
MaTE€MaTHYECKUX MOJENIEH
peanbHBIX CUTYALHM C
ITOMOIIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamMmu

119

[Toctpoenune u
Hcche0BaHue
MaTeMaTUYECKUX MOJIEIer
peanbHbIX CUTYaIlUH C
MTOMOIIBIO CUCTEM
YpaBHEHUH C mapameTpaMu

120

KounTponsnas pabora:
"3agauym ¢ nmapameTpamu"

121

[ToBTOpEeHUE, 0000IICHNE,
CHUCTEMATHU3AIUS 3HAHMA:
"VpaBuenus"

122

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMATU3AIUS 3HAHHIA:
"VYpaBHeHus"

123

[ToBTOpeHnue, 06061IeHNE,
CHUCTEMAaTH3aIMsl 3HAHWHA:




"VpaBuenus. CucreMbl
ypaBHEeHUI"

124

[ToBTOpenue, o6odIICHNE,
CHCTEMAaTH3aIHsI 3HAaHWH:
"Hepasencrsa"

125

[ToBTOpenue, o6o0OIIEHNE,
CHCTEMAaTH3aIHs 3HAaHWH:
"HepaBencrsa"

126

[ToBTOpenue, 06o0IICHNE,
CHCTEMAaTH3aIHs 3HAHWH:
"Hepasencrsa"

127

[ToBTOpEenue, 0600IICHNE,
CHCTEeMaTH3aI1s 3HAaHWI:
"IIpousBoHas u eé
npuMeHeHue"

128

[ToBTOpEeHue, 0600IICHNE,
CHCTEMAaTU3alMs 3HAHMIA:
"IIpousBoHas u eé
npuMeHeHue"

129

[ToBTOpEeHUE, 0000IMICHNE,
CHUCTEeMaTU3alysl 3HAHMMH:
"I[IpousBoHas u eé
npuMeHeHue"

130

[ToBTOpeHnue, 06061IeHNE,
CUCTEMATU3AIUS 3HAHMIA:
"NHTerpan u ero




npuMeHeHue"

[ToBTOpenue, o6odIICHNE,

131 CHCTEMAaTHU3alUs 3HAHUI: 1
"qDYHKIII/II/I"
[ToBTOpenue, o6o0IICHNE,

132 CHCTEMAaTHU3al1s 3HAHUI: 1
"qDYHKIII/II/I"
[ToBTOpenue, o6o0IICHNE,

133 cHCTEMAaTH3alMs 3HAHWIA: 1
"(DYHK]_[I/H/I"

134 HroroBas KOHTpOJIbHASA L 1
pabota

135 Hrtorosast KOHTpoOJIbHASA 1 1
pabota

136 [ToBTOpEHME, O606H1€HI:IC, 1
CHCTEMAaTH3alMs 3HAHUI

OBILIEE KOJIMYECTBO
136 10

YACOB II10 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






