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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblll Kypc «Anrebpa M Hayajlla MAaTeMaTHYECKOro aHaIM3a»
SIBJISIETCSL OJTHUM W3 HauOoJiee 3HAUUMBIX B MIPOTPpaMMe CPEAHETO OOIIEro
oOpa3oBaHus, TMOCKOJBKY, C OJHOH CTOPOHBI, OH OOECIEUYNBAET
MHCTPYMEHTAJIbHYI0 0a3y /I W3Y4YeHUs] BCEX ECTECTBEHHO-HAaYy4YHBIX
KypCOB, a C JpYrod CTOPOHBI, (DOPMHUPYET JOTHYECKOE U aOCTPaKTHOE
MBIIIUICHUE OO0Yy4YaronIuxcsi Ha YpOBHE, HEOOXOIMMOM I OCBOCHHS
nHpOpMaTUKH, OOIIECCTBO3HAHUS, HCTOPUHU, CJIOBECHOCTH U JIPYTUX
oucuUIUIMH. B pamkax gaHHOro ydeOHOro Kkypca oOydarommecs
OBJIQJICBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyTUpyeT CBOU JOCTHXKEHUSI B MaTeMaTU4eCcKoil hopme.

VY4eOHbIli Kypc anreOpbl M Hayajdl MAaTeMaTUYECKOro aHaju3a
3aKJIaJbIBAET OCHOBY JJI YCIICITHOTO OBJIAJICHUS 3aKOHaMU (DU3UKH,
XUMUU, OWOJOTUM, TIOHUMAHUS OCHOBHBIX TEHJEHIMM pPa3BUTHUS
SKOHOMUKH W OOIIECTBEHHOW KU3HH, IO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO
UCIIOJIB30BaTh WX IS JaJIbHEHIIEro oOpa30BaHHS W B TOBCEIHEBHOM
KU3HU. B TO ')Ke BpeMs oBliajicHHe aOCTPaKTHBIMHU U JIOTUYECKU CTPOTUMU
KOHCTPYKIMSIMU areOphl 1 MAaTEMAaTHUECKOTO aHAIN3a Pa3BUBACT YMEHUE
HaXOJIUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBATh
YTBEPKACHUS C TIOMOINBIO HHAYKIIMM M PACCYXKJaTh JEAYKTHBHO,
UCIIOJIb30BaTh 0000IIEHNe W KOHKPETH3alMI0, a0CTparupoBaHUE U
aHaNoruto, GOpMHUPYET KPeaTUBHOE M KPUTHUECKOE MBILUICHHE.

B xome wusywyenuss yuyeOHOro Kkypca «Anrebpa u Hayana
MaTEMaTUYECKOTO aHaliu3a» OO0y4yalolluecs IMOJy4YaroT HOBBIM OIBIT
peuieHnus  OpUKIAgHBIX  3a]ady, CaMOCTOATEIBHOIO  MOCTPOCHHS
MAaT€MAaTHYECKUX MOJEJIEN pealbHbIX CUTyalluid, WHTEPIPETALNH
NOJIYYEHHBIX PEIICHHI, 3HAKOMSTCS C MpPUMEpaMH MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN B MPHUPOAE, HAYKE M HMCKYCCTBE, C BbLAAIOLIUMHUCS
MAaTE€MAaTHYECKUMHU OTKPBITUSAMU U UX aBTOPAMHU.

VY4eOHbIli Kypc 007aJaeT 3HAYUTENBHBIM  BOCHUTATEIHHBIM
MOTEHIIUATIOM, KOTOPBIA peanu3yeTcs Kak uepe3 ydeOHBI MaTepua,
criocoOCTByIONUH (OPMUPOBAHHUIO HAYYHOT'O MHUPOBO33PECHHUS, TaK M
gepe3 cnenuduky y4eOHOM NEeATeIIbHOCTH, TpeOyromiei
IPOJIOJKUTENIBHOM  KOHLIEHTPALMM BHUMAaHHS, CaMOCTOSITEJIbHOCTH,
AKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJIYUYEHHBIN PE3YIbTaT.

B ocHoBe MeToanKu 00yueHus anredpe v HayajaaM MaTeMaTHIeCKOro
aHaJIK3a JISKUT JAeSTEIHbHOCTHBIN MPUHIIAIT O0yUYEHUS.

B cTpykType yuebHOro Kypca « Anredpa v Hayaia MaTeMaTH4eCKOTO
aHaJIM3a» BBIICIICHBI CIECIYIOIINE COACPKATEIIbHO-METOIMUYECKNE JINHUU:
«Yucna u BeuuciaeHus», «DOyHkuum u rpaduiu», «YpaBHEHHS U
HepaBeHCTBa», «Hauama MaremaTmyeckoro ananuza», «MHoO)kecTBa U
Joruka». Bce  OCHOBHBIE  cOJEpKATEIbHO-METOAUYECKUE  JIUHUH
M3YYaloTCsS Ha MPOTSKEHUHM JIBYX JIET OOyYeHHS Ha YpPOBHE CPETHETO
o01mero oOpa3oBaHusl, €CTECTBEHHO JIOTMOJHSIS JIPYT Ipyra U MOCTETICHHO
HACHIIASCh HOBBIMH TEeMaMH W pasnenamu. JlaHHBIM y4eOHBIH Kypc
SBIIIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSIET B ceOe comepKaHue
HECKOJIbKMX MaTeMAaTH4YeCKUX JUCUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETpHUS,, MaTeMaTU4YECKUM  aHaau3, TEOpUsl  MHOMKECTB,
MaremaTudeckasi joruka u japyrue. Ilo mepe toro kak oOywarommuecs



OBJIaJIEBAIOT BCE OoJsiee MIMPOKUM MATEMATUYECKHUM ammnapaTtoM, y HHUX
MOCJIEOBATENIBHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTE€MaTUYEeCKyl0 MOJIEJb pEAJbHOW CHUTYyallUd, NPUMEHATh 3HAHMUS,
MOJIyYEHHbIE TPU  HU3YyYEHUHM y4yeOHOro Kypca, I  pelIeHHs
CaMOCTOATEIbHO C(HOPMYIUPOBAHHOW MaTeMaTHUYECKOW 3a7auM, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxarenbHo-MeTOANYECKass JMHUA «Yucna W BBIYUCICHUS»
3aBepiiaeT (popMUPOBaHHE HABBIKOB HCIOJIb30BaHUS JE€UCTBUTEIbHBIX
quces, KOTOpoe ObLIO HaYaToO Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHusl.
Ha ypoBHe cpeanero o6mero oopa3oBanusi 0co00€ BHUMaHHUE yAeNIseTcs
dbopMUPOBaHUIO HABBHIKOB PAIlMOHATBHBIX BBIYMCICHUH, BKIIOYAIOIINX B
ce0sl MCIOJIb30BaHUE PA3IMYHbIX (OPM 3aMHMCH 4YUCa, YMEHHUE JeNaTh
NPUKUJIKY, BBITOJHITh NPUOTUKEHHBIE BBIUMCICHUS, OIICHUBATH
YUCJIOBbIE BBIPAXKEHUSI, pabOTaTh C MaTEMAaTUYECKUMU KOHCTAHTAMHM.
3HakoMble ~ OOydYalIIUMCS ~ MHOXECTBA  HATYpaJbHBIX,  IIEJIbIX,
pallMOHATBLHBIX U JIEUCTBUTEIBHBIX YHCEN JOMOJHSIOTCS MHOXKECTBOM
KOMIUIEKCHBIX 4Hucel. B KaXIoM U3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHBIE eMy crielu(pUYECKUE 3a]]a4H U OTIEPALIMH: JCJICHUE HAIIelo,
OTepUpPOBAHUE OCTATKAMH Ha MHOXKECTBE 1IEJIbIX YK Cell, 0COObIE CBOMCTBA
palMOHANIBHBIX U UPPALMOHAIBHBIX YKCes, apupMeTHYECKUe onepaluu, a
TaK)K€ M3BJICYCHHE KOPHS HATypaJIbHOW CTENeHH Ha MHOXECTBE
KOMIUIEKCHBIX 4Hcen. braromapss mociienoBaTebHOMY PaCHIMPEHUIO
Kpyra HCHOJIb3YEMbIX YHMCENT M 3HAKOMCTBY C BO3MOXHOCTSIMU HX
OpUMEHEHHUs [ pEeIIeHUs  Pa3IMyYHbIX  3a1ad  (QopMupyercs
Npe/CTaBlieHne O €IWHCTBE MAaTeMAaTUKH KaK Hayku U e€ pojid B
MOCTPOCHUHU MOJIEJIE peallbHOrO0 MHpa, I[IHUPOKO HCHOJIB3YIOTCS
000011IeHe U KOHKPETU3AIIHS.

Jluaus «YpaBHEHHUS] U HEPABEHCTBA» PEATH3yETCs] HA MPOTSHKEHUU
BCEro 00y4YeHUs: Ha YPOBHE CpeJHEro 00IIero o0pa3oBaHus, MOCKOIbKY B
Ka)KJIOM pasznerne [Tporpammbl IPEyCMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3a7ady. B pesynbrate oOyuaromuecs OBJIaJE€BAIOT
pPa3TUYHBIMA METOJAMH pEIIEHUs PAIMOHANBHBIX, HPPAlUOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTApUPMUIECKUX U TPUTOHOMETPUUECKUX YPABHEHUI,
HEpPABEHCTB W CHUCTEM, a TakXKe 3a/Jady, COJEpKAllUX MapaMeTphl.
[lony4yeHHble yMEHHS IIHMPOKO UCIOJB3YIOTCS TMPU HCCIEIOBAHUH
(GYHKIUH ¢ TOMOIIBIO TPOU3BOIHOM, MIPH PEIICHUHU MPUKIIAIHBIX 3a/1a4 U
3a/lay Ha HAXOXKJICHHE HAUOOJBIITNX U HAUMEHBIINX 3HAYCHUN ()YHKIIHH.
JlanHast conepikarenbHasi IMHUS BKIIOYaeT B ce0s Takxke (popmMupoBaHue
YMEHUN  BBIMOJTHATH pacu€Tel 10  dopMmynaMm, mnpeoOpa3oBaHUs
PaIMOHANIBHBIX, UPPALIMOHATBHBIX M TPUTOHOMETPHUECKUX BBHIPAKECHUM, a
TaK)Ke BBIPAXKEHUH, COICPKAIUX CTENEHW U Jjorapudmsel. braromaps
M3YUYCHHUIO alredpamvyeckoro Marepuaiga MPOUCXOIUT JaibHeuniiee
Pa3BHUTHE ANTOPUTMUIECKOTO U aOCTPAKTHOT'O MBITIUICHUS 00y4YaIONTUXCs,
bOopMHUPYIOTCS HABBIKM JIEYKTUBHBIX  PACCYyKIEHUU, pabOThl ¢
CUMBOJIbHBIMH  (popMamu, MpPEACTaBICHUS  3aKOHOMEPHOCTEH U
3aBUCUMOCTEM B BHJI€ PAaBEHCTB U HEpaBEHCTB. AurebOpa mnpeajaraet
3¢ (HeKTUBHBIE MHCTPYMEHTHI JJIsl PEIICHHSI TPAKTUYECKUX U €CTECTBEHHO-
Hay4HbBIX 33/1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa
HayKHU.

ConepxarenpbHO-MeTOANYECKass JUHUS «DyHKIUM W TpaduKm»
TECHO MEePEIIeTaeTCs C APYTUMU JIMHUAMH y4eOHOT0 Kypca, MOCKOJIbKY B



KaKOM-TO CMBICJIE 3aJa€T IOCJIENOBATEIBHOCTh W3YYEHUS MaTeprala.
WN3yyenue  CTeNeHHOW,  MOKa3aTelbHOW,  JOrapu(pMUYecKol U
TPUTOHOMETPUYECKUX PYHKIMH, X CBOMCTB U IPA(PUKOB, UCIIOJIb30BAHHE
(GyHKUUMHN 1715 peleHus 3a1a4 U3 JpyruxX y4eOHbIX MPEIMETOB U PeaIbHON
JKU3HM TECHO CBA3AHO KaK C MAaTEMAaTUYECKUM aHAJINW30M, TaKk U C
pelIeHreM ypaBHEHM W HepaBeHCTB. Ilpu »ToM Oonbllioe BHUMaHHE
ynensiercss QoOpMUPOBAHUIO YMEHHUS BbIpaxkaTh (popMyliaMHu 3aBUCUMOCTH
MEXAY pa3MYHBIMH BETUYMHAMH, UCCIIEIOBATh MOJYy4YEeHHbIE (DYHKIIUH,
CTpouTh UX rpaduku. Marepuan 3Toil cojepKaTeIbHON JTMHUHU HalleJIeH
Ha pa3BUTHE YMEHUN U HABBIKOB, ITO3BOJISIOLIMX BBIPaKaTh 3aBUCUMOCTH
MEX/1y BeJIMYMHAMU B Pa3IMYHON (hopme: aHaTUTHUECKOM, rpaduueckon
U cioBecHOU. Ero n3ydenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIIJIEHUSI, CIIOCOOHOCTH K  OOOOLIEHWI0O M KOHKpPETU3AIHH,
UCITOJIb30BAHUIO AHAJIOTUH.

ConepxarenbHass JmHUSA «Hadama maTeMaTM4ecKOro aHaiau3a
NO3BOJISIET CYHIECTBEHHO PACIIMPUTh KPYr KaK MaTEMAaTHYECKUX, TaK U
NPUKJIAHBIX 3a/a4, JOCTYNHBIX OOydYarouuMmcsi, TakK Kak y HHX
HOSIBJISIETCS  BO3MOKHOCTb  CTPOUTH TpadUKH CIOXKHBIX  (DYHKIIMA,
ONpeNeNsITh MX HauOOJbIINE W HAUMEHBIINE 3HAYCHUS, BBIYHUCIATH
wiomaan ¢uryp u oOBEMBI TeN, HAXOAUTh CKOPOCTH M YCKOpPEHHUs
npoueccoB. JlaHHas cojaep)kareinbHas JIMHUS ~ OTKPHIBA€T HOBBIE
BO3MOKHOCTH TIOCTPOEHHSI MAaTeMaTH4YECKUX MOJEJIEH  peajbHbIX
CUTyalui, MO3BOJISIET HAXOAUTh HAWIY4IlEe PEUIEHUE B MPUKIAIHBIX, B
TOM YHUCJIE COUUAIBHO-APKOHOMHYECKHUX, 3aja4aX. 3HAKOMCTBO C OCHOBaMU
MaTEMaTUYECKOT0 aHajh3a CHOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTMYECKOT0 U KPEAaTUBHOTO MBIILICHUS, (OPMUPOBAHUIO
YMEHHMH pAacIlO3HaBaThb NPOSIBICHUS 3aKOHOB MaTEMAaTUKU B Hayke,
TEXHUKE M HucKyccTBe. OOyuaromuecs y3HAIOT O BbIAAIONIUXCS
pe3ysbTaTax, MOJyYeHHBIX B X0/I€ PA3BUTHS MAaTEMATUKU KaK HAyKH, U 00
UX aBTOpax.

CoaepxaTenbHO-MeTOANYECKass JUHUA «MHOXECTBA M JIOTHUKa»
BKJIIOYaeT B ce0s DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHUYeCKOU
JOTUKH. TeopeTUKO-MHOKECTBEHHBIE IPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC HIKOJIbHOW MaTeMaTUKH U MpeajiararoT HanOoyiee YHUBEPCATbHBIN
A3BIK, 00OBbEIUHAIONINKI BCE pa3/iesibl MATEMAaTUKH U €€ MPHIIOKESHHM, OHH
CBSI3BIBAIOT Pa3HbIE MAaTEMaTUYECKUE JUCLMIUIMHBI U UX IPUIOKEHUS B
eauHoe wnenoe. Iloaromy BaXHO 1aTh BO3MOXKHOCTH OOYyYaroIIEMYCs
ITIOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MATEMATUKU U
UCIIOJIB30BaTh €ro Ul BBIPAXKEHUsS CBOUX MBbICHEH. [[pyruM Ba)KHBIM
IIPU3HAKOM MATEMAaTHUKU KaK HAyKH CJIEAYyeT IPU3HATh CBOMCTBEHHYIO €1
CTpPOrocTb OOOCHOBAaHWW W CJIEIOBAaHHWE ONPEAEIEHHBIM IMpPaBHIIaM
IIOCTPOEHUS JOKA3aTENbCTB. 3HAKOMCTBO € AJIEMEHTAMH MaTeMaTHYECKON
JIOTHKH CITOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS 00y4aroIuXxcs,
ITO3BOJIIET UM CTPOUTH CBOM PACCYKIEHUS HA OCHOBE JIOTHYECKUX ITPaBUII,
(GopMuUpyeT HaBBIKM KPUTHYECKOT'O MBIIIJICHHS.

B yuebGHOM Kypce «AnreOpa v Havyaja MaTeMaTUYECKOTO aHAJIH3a»
IIPUCYTCTBYIOT OCHOBBI MATEMAaTHYECKOI'0 MOJEIUPOBAHUA, KOTOPBIE
NpU3BaHbl  CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS
MOJIEJIEN PEaTbHBIX CUTYAllMi, UCCIEIOBAHUS ITUX MOJIEIIEH C MOMOIIBIO
annapara aiareOpsl M MaTEeMaTU4YeCKOIro aHallu3a, WHTEpIpeTalun
IIOJIyYEHHBIX pPE3yabTaToB. Takue 3amaHus BIUIETEHBl B KaXKIbIM W3



pa3zesioB MporpamMMbl, IOCKOJIBKY BECh MaTepuail ydeOHOro Kypca
ITUPOKO MCTIOB3YeTCS JUIsl pEIIeHUs TPUKIAIHbIX 3anad. [Ipu pemenun
peaNbHBIX  TMPAKTUYCCKUX  3aaad oOyyatomuecs Pa3BUBAIOT
HaOJI0/1aTeNIbHOCTb, yMEHUE HAXOUTh 3aKOHOMEPHOCTH,
abcTparupoBaThes, UCIOJIb30BATh aHaJIOTHIO, 0000111aTh U
KOHKPETHU3UPOBaTh MpobiemMy. JleaTenbHOCT, TI0  (OPMHPOBAHUIO
HABBIKOB PEIICHUS NPHUKIAIHBIX 3aad OpraHu3yeTcss B IMpoIecce
M3yueHHUsT BceX TeM ydeOHoro Kypca «Anrebpa u Havaia
MaTeMaTUYECKOT0 aHAIU3a.

Ha u3yuenue yue6HOro Kypca «Anredpa n Hayajga MaTeMaTu4ecKoro
aHanmu3a» oTBoauTcs 272 yaca: B 10 kmacce — 136 gacoB (4 yaca B HEJIEIIHO),
B 11 xmacce — 136 yacoB (4 Jaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbapie uyuciaa. OOBIKHOBEHHBIE M JIECSITUYHBIC JIpoOH,
MPOIIEHTHI, OECKOHEUHbIE Nepuoauueckue apoou. [lpumenenue apodeit u
MPOLEHTOB [JI1 PEHICHUs] MPUKIAAHBIX 3aJad U3 Pa3IMYHbIX OTpaciieu
3HAHUU U pEaIbHOM KU3HH.

JlencTBUTENBHBIE UKCa. PallMOHAIBHBIE U UPPALIMOHAIIBHBIC YUCJIA.
ApudmeTndeckue omeparuu ¢ JCUCTBUTEIbHBIMU uuclaMu. Moayib
JEUCTBUTEIILHOTO YHCIia U ero cBoicTBa. [IpubnukéHHbIC BBIYHCICHUS,
MpaBUJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ nensiM nokaszareneMm. bunom Herotona. Mcnonb3zoBanue
noaxoAsie (opMbl 3aMUCH JICUCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPAKTUYECKUX 33/1a4 U IPEACTABICHUS JaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ pallMOHAIBLHBIM MOKA3aTelIeM U €€ CBOMCTBA, CTENEHD C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapupm umcna. CaoiictBa gnorapudma. JlecsaTuuHble U
HATypaJIbHBIC JIOTApU(PMBI.

CuHyCc, KOCHHYC, TaHT€HC, KOTAaHI€HC YHCJIOBOTO apryMEHTa.
APKCHHYC, apKKOCUHYC U apKTaHI€HC YMCJIOBOTO apTyMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa 1 TOXKIECTBEHHBIE MPpe0Opa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YypaBHEHHSI UM  YPaBHEHHS-CIEACTBUA.
HepaBeHcTBO, pelieHre HEPaBEHCTBA.

OCHOBHBIE METOJIbI PEILICHUS MEJIbIX U JAPOOHO-pAIMOHATIBHBIX
YpPaBHEHUH U HEPABEHCTB. MHOTOUJIEHBI OT OJHOM IepeEMEHHOM. Jlenenne
MHOTO4YJICHA Ha MHOTOWIEH C OCTaTkoM. Teopema bezy. MHOrousneHsl ¢
neasiMu Koddpurmentamu. Teopema Buera.

[Ipeobpa3oBaHusT YHUCIOBBIX BBIPAKECHHUH, COACPIKAIIMX CTEIICHH U
KOPHH.

WNppaumonaneHbie ypaBHeHUS. (OCHOBHBIE METOJbl  PEILICHUS
UPPALMOHAIBHBIX YPABHEHHIA.

IlokazarenbHble  ypaBHEHUs. (OCHOBHBIE METOABl  PELICHUS
[MOKAa3aTENbHBIX YPABHEHUMN.

[IpeoGpazoBanre BHIPAXKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudgmudeckne ypaBHeHUs. OCHOBHBIE METOABI PEIICHHUS
norapuMUYECKUX YPaBHEHH.

OcHoBHBIE TpuUroHoMeTpuueckue (opmynsl. IIpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUU. PelleHue TpPUTrOHOMETPHUYECKUX
YPaBHEHHM.

Pemenne cucrem JMHENHBIX YypaBHEHMH. Marpuua CUCTEMBI
JUHEWHBIX  ypaBHeHuW.  Omnpenenutens  MaTpulbl  2X2,  €ro
F€OMETPUYECKAM CMBICI W CBOWMCTBA, BBIYHCIECHUE €Tr0 3HAYCHHS,
MPUMEHEHHUE  OMNPEICNUTENsI JJIsl PEUIEHUS CUCTEMBbl  JIMHEMHBIX
ypaBHeHUW. PemeHne nNpuUKIagHBIX 3a1a4d € ITOMOLIBK) CUCTEMBI
JIMHENHBIX ypaBHEeHUH. VcciienoBaHre NOCTPOEHHON MOJIENIH C TOMOIIBIO
MATPHI] U ONIPEACITUTEIICH.



ITocTpoeHne MaTeMaTUYECKUX MOJCIEH pPEaJbHOM CUTyaluu C
[IOMOIIBI0 YpaBHEHUW U HepaBeHCTB. IIpumeHeHue ypaBHEHUH U
HEPABEHCTB K PEUICHUIO MAaTeMAaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3Iu4HbIX
o0nacTeil HayKu U peaabHOU KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIUA, cnocoObl 3aaanus (QyHkuuu. B3aumHO oOpaTHBIE
¢ynxuuu. Komnosunus ¢ynkuuil. I'paduk dyHKIMU. DaemMeHTapHbIE
npeoOpa3oBaHus rpa@UKOB (PyHKIIHIA.

OO6nactp ompeaeneHUs U MHOXKECTBO 3HaueHM (QyHkuuu. Hymnum
¢ynkuuu. IIpomMexyTKu 3HAKONMOCTOSHCTBA. YETHBIE UM HEUYETHBIE
¢ynkuuu. Ilepuoguyeckue ¢yHkiuu. IIpomMexkyTKM MOHOTOHHOCTH
¢ynkuun. Makcumymbl W MUHUMYMBbI (GyHKuuu. HawuOosnbiiee u
HauMeHblIee 3HaYeHUs! (QYHKIUH Ha POMEXYTKE.

JluneitHasi, KBaApaTWyHass U  JAPOOHO-TMHEHHas  (QYyHKIUU.
DneMeHTapHOe UCCIeI0BAHNE U MOCTPOCHUE UX IPaUKOB.

CreneHHas (yHKUIMS C HAaTypaJbHBIM M LEJbIM MoOKazareneM. Eé
cBoiictBa u rpadux. CBoiicTBa M TpaduK KOpHS N-OM CTENEHU Kak
¢GyHKIIMK 00paTHOM CTENEHU C HATYypaJbHBIM MTOKa3aTeJIeM.

[lokazarenbHass u mnorapudmuyeckas (YHKIHMH, X CBOWCTBAa U
rpaduku. Mcnonb3oBanue rpadukoB QyHKIUHN AJI pEIICHUS] YPaBHEHUIA.

Tpuronomerpuyeckas OKPY’KHOCTb, OTpEe/ICIICHHE
TPUTOHOMETPUYECKUX (DYHKIIUI YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEAJbHBIX MpOIECCAX U
aBiieHusX. ['paduku peanbHbIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajmu3a

[locnenoBaTenbHOCTH, CMOCOOBI 3aJaHUsl TMOCIEAOBATEIBLHOCTEH.
Meron maTreMaTHueckol HWHAYKUUH. MOHOTOHHBIE M OrpaHUYEHHBIE
NOCJIEIOBATENIBHOCTH.  MICTOpUST BO3HUKHOBEHHMS MaTEMaTUYECKOTO
aHaiM3a Kak aHan3a OECKOHEUHO MaJIbIX.

Apudmernyeckas W reoMeTpuueckas Mporpeccuu. beckoHedHo
yObIBatomass  reomerpudeckas mporpeccus. CymMma  GECKOHEYHO
yObIBaroIen r€OMETPUUECKOU MIPOrPECCUM. JlnnenHbI 51
SKCIOHEHIMAIBbHBIN pocT. Yucimo e. DopMmylsia CIOXKHBIX ITPOLECHTOB.
Hcnonp3oBanue Nporpeccuu Juisl pelIeHus pealibHbIX 3aa4 MPUKIaJHOTO
Xapakrepa.

HemnpepesiBHble ¢yHKIMM W uX CcBoiicTBa. Touku paspbiBa.
AcumntoTsl rpadukoB ¢yHkiuid. CBoiicTBa (PyHKIHI HEMPEPHIBHBIX HA
oTpe3ke. MeToa MHTEpBAJIOB Uil pEUICHUsT HEpaBeHCTB. lIpuMmenenue
CBOMCTB HENMPEPHIBHBIX (DYHKIINI I pelIeHus 3a1ad.

IlepBast u BTOpas mnpousBoiaHble ¢GyHKUuMU. OrmnpenencHue,
T€OMETPUYECCKUN U (U3UYECKUH CMBICT TMPOU3BOIAHONW. YPpaBHEHHE
KacaTtenbHOU K TpaduKy (pyHKIUH.

[TpousBomnbie saemMeHTapHBIX (yHKIUME. [Ipons3BomHAST CyMMBI,
MPOU3BEICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHoxkecTBa U JIOTHKA

MHOXeCTBO, oOlepanvu HaJ MHOXKECTBAMHM M HMX CBOMCTBA.
Huarpammel Jiinepa—Benna. [IpuMeHeHne TEOPETHKO-MHOKECTBEHHOTO
ammapara Uil ONMCAaHUs PEaIbHbIX IIPOLIECCOB U ABJIECHUH, DU PELICHUN
3a/1a4 U3 ApYrux y4eOHbIX IPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa,
CIIEACTBUE, NOKA3aTEIbCTBO, PABHOCUIIBHBIC YPABHEHHS.



11 KJIACC

Yucaa v BbIYMCICHUS

Harypanbnusie u uenslie ynucna. [IJpuMeHeHrne npu3HakoB AECITUMOCTH
LENbIX 4Yucesd, HaumOonbui oOmui genutens (manee — HOJ) u
HauMeHbIee obmee kpatHoe (manee — HOK), ocratkoB mo momysto,
anroputma EBknuaa s peuieHus 3aa4 B LEJIbIX YUCTaXx.

KommiekcHbie uuncna. AnreOpandeckass W TPUTOHOMETpUUECKas
(GOpMBI 3amMCU KOMILUIEKCHOTO 4YHcia. ApuQMETHYECKHE Omnepaiuu ¢
KOMIUIEKCHBIMU ~ yuciaMu. M300pakeHne KOMIUIEKCHBIX YHCeNl Ha
KOOpAMHATHOM mmmockoctu. @opmyna Myaspa. Kopau N-oil creneHu u3
KOMIUIEKCHOTO yucia. [I[puMeHeHne KOMIUJIEKCHBIX YMCEIN JJIsi PEUICHUS
(bU3UYECKUX U TEOMETPUUECKUX 3a]1au.

YpaBHeHUsS ¥ HEPABEHCTBA

Cuctema 1 COBOKYITHOCTb YPaBHEHHI 1 HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUSI. PaBHOCHIILHBIE HEPABEHCTRA.

OTO6Op KOpHEW TPUTOHOMETPUUYECKUX YPAaBHCHUH C IMOMOIIBIO
TPUTOHOMETPUUYECKON OKPYXKHOCTH. PellleHre TPUTrOHOMETPUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOJIbl PEIICHUsI TTOKa3aTEIbHbIX U JOTapu(PMUIECKIX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIMOHATHHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJbl  pPEUICHUS CUCTEM M  COBOKYIHOCTEH
palMOHANIbHBIX, UPPAILIMOHATIBHBIX, TTOKA3AaTEIbHBIX U JOrapu(PpMUYECKUX
YpaBHEHUM.

VYpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHMI, CHUCTEM M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/lad M 3a/ad M3 pa3u4HbIX obOjlacTedl HayKu U
peanbHOM )KU3HU, HHTEPIPETALUS MTOJIYUYEHHBIX PE3YJIHTATOB.

DOyHKUNH U TPaPUKH

I'papuk  kommosummu  GyHknui. ['eomerpuyeckue  oOpasbl
YpPaBHEHUH U HEPABEHCTB HA KOOPAUHATHOM IMIIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

I'paduyeckrie MeTombl pEIICHUS YpaBHCHUH U HEPaBEHCTB.
['padrueckre METOBI pelIeHUS 3374 C MapaMeTPaMH.

Hcnonb3oBanue rpadukoB QyHKIIUH IJI UCCIIEIOBAHUS MIPOIIECCOB
U 3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEUICHUH 33Ja4 U3 JPYTUX
y4eOHBIX MTPEAMETOB U PEATHHOU KU3HH.

Havana MmaTeMaTH4eCKOro aHajau3a

[Ipumenenne TPOU3BOAHONW K HCCIENOBaHWIO (QYHKIUNA Ha
MOHOTOHHOCTH M  JKCTpeMyMmbl. HaxokneHue HauOONbIIETO |
HAaWMEHBIIIETO 3HAYCHUN HEMPEPHIBHON (DYHKIIMH HA OTPE3Ke.

[IpuMeHeHue MpoU3BOIHOM JIsl HAXOKICHHS HAUTYUYIEro peleHus
B MPUKIAAHBIX 3aJaydax, JUIsl OMNpPENENICHUs CKOPOCTH M YCKOPEHUS
mpoliecca, 3a1aHHoTo (HhopMyIoi uiu rpaduroMm.

[lepBooOpa3zHas, OCHOBHOE CBOWCTBO MEePBOOOPA3HBIX.
[lepBooOpa3ubie snemeHTapHbBIX GyHKIUNA. [IpaBuma HaxoxaeHUs
epBOOOPA3HBIX.

Nuterpan. I'eomeTpuyeckud CMBICH UWHTErpana. Beluucienue
onpenenéHHoro uHTerpana no ¢popmyne Herorona-JleiiOuua.



IIpumeHenne wuHTErpana IUid HAXOXKACHUS IUIOLIALEH IIIIOCKUX
Guryp u 00bEMOB reOMETPUUECKUX TE.

[Ipumepsnr peneHuin g depeHunaibHbIX YPaBHEHH.
MatemaTuyeckoe MOJAEIUPOBAHUE PEATbHBIX IPOLECCOB C IOMOILBIO
b depeHnranbHbIX YpaBHEHU.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUHEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHbBIM YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIIMK OOYYaIoIIEerocs Kak
aKTUBHOTO M  OTBETCTBEHHOIO YJIeHa POCCHICKOro  oOIlecTBa,
NpeACTaBICHUE O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYpP, SIBJICHHM, MPONIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMpPOCHI U JAPYroe), YMEHHE B3aUMOJICHCTBOBATH C
COIIMATIPHBIMU HWHCTUTYTaMH B COOTBETCTBUM € HUX (QYHKIUAMH H
Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHUCKOM TpakJIaHCKOM HJICHTUYHOCTH,
YBOKEHUS K TMPOIUIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
[IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM POCCUMCKUX MATEMATHUKOB U
POCCUMCKON MaTEMATUYECKOM IIKOJIbI, UCTIOJIb30BAHUE ITUX TOCTHXKEHUM
B IPYTUX HayKaX, TEXHOJIOTHAX, Chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE  JYXOBHBIX  IIEHHOCTEH  POCCHUHCKOrO  Hapoja,
c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, ITHUYECKOrO TOBEICHHS,
CBA3aHHOIO C TMPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUW HAYKH H
NEATENIbHOCTBIO YYEHOT0, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOWYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKIIOYas  ACTETUKY
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pelieHuM,
paccyXIeHul, BOCIPUUMYHMBOCTD K MATEeMaTUYECKUM  acIleKTaM
Pa3JINYHBIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MAaTEMATUUECKUE 3HAHUS B
MHTEpecax 30pOBOTO M 0€30MacHOro o0pasza >KW3HHU, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 37I0POBBIO (3/I0pOBOE MUTAHUE, COATTaHCUPOBAHHBIN
peKUM 3aHATAA W OTIbIXa, peryisipHas ¢u3nueckas aKTUBHOCTH),
¢uznueckoe  COBEpPUICHCTBOBAHWE  TPH  3aHATHUSAX  CIOPTHUBHO-
03/I0POBUTEIIBHOM JIESATEIIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE IEHHOCTH TPYIOJII00Us, HHTEPEC K
paznu4HbBIM cdepam MpPoPECCHOHATBEHON NIeATeTFHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MNPUIIOKEHUSIMH, YMEHHUE COBEpUIaTh OCO3HAHHBIN
BEIOOp Oyaymiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC
TJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMAaTHYECKOMY 0Opa30BaHUIO U
caM0o00Opa30BaHUIO HA IPOTSKEHUH BCEH KU3HU, TOTOBHOCTH K aKTHBHOMY
YYaCTHUIO B  PEIICHUH  MPAKTUYECKUX  3aJad  MaTEeMaTH4eCKOH
HaIpaBJICHHOCTH;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTb  JKOJIOTMYECKOW  KYJIbTYpPhl, OHUMaHHE
BIIUSIHUS ~ COLUMAIIBHO-DKOHOMMYECKUX  IPOLECCOB HA  COCTOSIHUE



NPUPOAHOW M COLMAIBHOW Cpelibl, OCO3HAHUE II00aIbHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM, OpPUEHTAIMS Ha IPUMEHEHUE MaTeMaTHUYECKUX
3HAHMM U1 pemeHuss 3agad B 00JaCTH  OKPYXKAIOIIEH Ccpenbl,
IJIAHUPOBAHUE TOCTYIIKOB M OLEHKH MX BO3MOJKHBIX IIOCJICACTBUM JIS
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAYKW U OOILIECTBEHHOM MPAKTUKH,
NMOHMMAaHUE MaTeMaTU4YeCKOM Hayku Kak cdepbl 4erloBedYecKOl
HNEATENIbBHOCTH, JTaloB €€ pa3BUTHUs M 3HAYUMOCTU Ui PAa3BUTHUSA
LMBWIN3ALMHA, OBJIAJICHUE S3BIKOM MATEMATUKM U MaTeMaTUYECKOMU
KYyJbTYpOH KakK CPEACTBOM IIO3HAHUs MHUPA, TOTOBHOCTH OCYIIECTBIISITH
IIPOCKTHYI0 M HCCIIEIOBATEIbCKYIO JIESITEIbHOCTh UHIAMBUIAYAIbHO U B
IpYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJoruuyeckue JelcTBUA:

BBISIBIIATH M XapaKTepU30BaTh  CYIIECTBEHHBIE  IPU3HAKU
MaTeMaTHYEeCKUX OOBEKTOB, MOHATUH, OTHOIICHUN MEXAY TMOHSATUSIMH,
dbopMynUpoBaTh OMpEIEICHUs TTOHATHUM, YCTaHABIMBATh CYIIECTBCHHBIM
NpU3HAK KJaccUUKAIMKA, OCHOBAaHUS MJisi OOOOIICHUS W CpaBHEHWS,
KPUTEPHUU MTPOBOJMMOTO aHAIIN3A;

BOCIIPUHUMATH, (OPMYJIHUPOBATh M IPEOOPa30BHIBATH CYKICHHS:
yTBEPAUTEIbHBIE M OTpHUIIATENIbHBIC, €IWHUYHBIEC, YacCTHbIE M OOIIHeE,
YCJIOBHBIE;

BBIABJISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3U W
npoTuBopeunsi B dakTax, TaHHBIX, HAONIOJECHUSX W YTBEPKICHUSAX,
npejjiaraTb  KpUTEpUW Uil BBIABJICHUS ~ 3aKOHOMEpPHOCTEM
MIPOTUBOPEYHIL;

JIeNIaTh BBIBOABI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€TYKTHBHBIX
U MHIYKTUBHBIX YMO3AKJIIOUCHUN, YMO3AKJIIOUCHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MATEMaTHUYECKHUX
YTBEPKJICHUM (IPsIMbI€ U OT NMPOTUBHOTO), BEICTPAUBATh aPryMEHTAIIHIO,
IPUBOJAUTL TPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/JIBI;

BBIOMpaTh cmoco® pemieHus y4deOHOW 3amauu  (CpaBHUBATH
HECKOJIbKO BAapHAHTOB pEIICHUs, BBHIOMpaTh HauOojee MOIXOISIIHA C
Y4ETOM CaMOCTOSITESIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTe/ibCKHue JeliCTBHUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BAaTEILCKUA HHCTPYMEHT
MMO3HaHUSA, (OPMYJIHUPOBATH BOIMPOCH], (PUKCHPYIOIMKE IPOTHBOpPEUHUE,
mpo0JieMy, YCTaHABJIMBATh UCKOMOE M JaHHOE, (JOPMHPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJAUTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,
HCCIICIOBAHUE TI0 YCTAaHOBJCHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00beKTa, SBJICHUS, TPOIECCA, BBISABICHUIO 3aBHCUMOCTEH MEXIy
00BbEKTaMU, SBICHUSIMU, MMPOLIECCAMH;



CaMOCTOSITEIbHO  (opMyIUpOBaTh OOOOIIEHUS U BBIBOJABI IO
pe3ysibTaTaM MpPOBEAEHHOIO HAOMIOACHUS, HUCCIEIO0BaHUS, OLICHUBATh
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U 0000IIICHUH;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IIpolecca, a TaKKe
BBIJIBUTATh MPE/OIO0KEHHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH JIe€PUIUTEI UHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX IS
OTBETA Ha BOIPOC U JJISI PEIICHUs 3a]1auu;

BLIOMpaTh MHGOPMAIUI0 M3 HCTOYHUKOB PA3IMYHBIX THUIIOB,
aHAJM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IUYHBIX BUJOB U (hOPM MIPEACTABICHUS,

CTPYKTYypUpOBaTh HHGOPMAIIMIO, MPEJCTABISIThL €€ B Pa3IUUHBIX
dbopmax, WILTIOCTPUPOBATH TPaAQUUECKU;

OIICHUBAaTh  HANAEKHOCTh HMHGOpPMAIUU TIO  CaAMOCTOSITEIHLHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO0menue:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYXKJICHHS B COOTBETCTBUHU C
YCJIOBUSIMU U LIETISIMH OOIIEHUS, ICHO, TOYHO, FPAMOTHO BhIPaKaTh CBOIO
TOYKY 3PEHUsI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS I10
XOJly PEIICHUS 3a/1a4d, KOMMEHTUPOBATh MOJYUYCHHBIN PE3yJIbTaT;

B X0Ji¢ 00OCYXKJICHHSI 3a/1aBaTh BOIIPOCHI 1O CYIIECTBY 00CYKIaeMoun
TEMBI, IPOOJIEMBI, pelllaeMOM 3a/1a4M, BRICKa3bIBaTh UJICH, HAIICJICHHBIC Ha
MOMCK PEIICHUs, COMOCTABIATh CBOU CYXKICHUS C CYXKICHHUSIMU JIPYTUX
YYaCTHUKOB Juajora, oOHapyXuBaTh pazindvie U CXOJCTBO IMMO3HUIUN, B
KOppeKTHOH hopMe (popMyTupoBaTh pa3HOTIACHs, CBOU BO3PAKCHUS;

NPEACTaBIATh Pe3yJbTaThl pENIeHUs 3ajlauyd, dSKCIEePUMEHTA,
UCCJICJIOBAHUs,  TPOEKTa,  CaMOCTOSITEJIBHO  BBIOMpaTh  ¢opmar
BBICTYIUICHUS ¢ YI€TOM 3aJ]1a4 IPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

COCTaBIIATh IUIaH, aJTOPUTM pEIICHUs 3aJa4yH, BHIOMPATH CIIOCOO
pemieHuss ¢ y4ETOM  HMMEIOUIUXCS  PECYypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHIA
¢ y4€TOoM HOBOM MHGMOpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIQ/ICTh HaBBIKAMHU TI03HABaTEIBHOW pediekchu Kak OCO3HAHUSA
COBEPIIAEMbIX JCHUCTBUN U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIHTATOB,
BIIQJIETh CIOCO0AMHM CaMONPOBEPKU, CAMOKOHTPOJIA Ipolecca W
pe3yibpTaTa peuieHus MaTeMaTUYECKOW 3aa4u;

OpeABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PELICHUU
3a/laud, BHOCUTh KOPPEKTHBbI B [E€ATEJIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMMMOOK, BEISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSAM, OOBSCHATD
MPUYUHBI TOCTUKEHHSI WM HEJAOCTHKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OMNOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIBLHOCTD:

MOHUMATh W  UCIOJIB30BATh MPEUMYILECTBA KOMAHIHOU W
WHJIMBUIYaJIbHOU paOOThI IPU PELICHUH YUEOHBIX 3a7a4, IPUHUMATD LETb



COBMECTHOW JI€SITEIbHOCTH, IUIAHUPOBATh OPraHHU3alUI0 COBMECTHOMU
paboThI, pacnipeAessaTh BUIbI padoOT, 10rOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIO/ICH;
y4acTBOBAaTh B I'PYNIOBBIX (QopMax paboTsl (00CyxkAeHUs, 0OMEH
MHEHHH, «MO3TOBBIE ITYPMBI» M HHBIE), BHIMOIHATH CBOIO YaCTh PabOTHI
U KOOPAMHUPOBATH CBOU JACHCTBUS C JIPYTUMHU YJI€HAMU KOMAaHJIbI,
OLICHMBAaTh KAa4€CTBO CBOErO BKJaJa B OOIIMHA MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K koniry o6yudenus B 10 kj1acce 00y4yaromuiics: MOJy4UuT CISAYIONIHNE
npeAMETHBIE PE3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl
y4eOHOro Kypca «Anredpa U Hayajila MaTEMAaTUYECKOTO aHATN3ay:

Yucia v BIYMCICHUS:

CBOOOJIHO  OMEpPUPOBATH TMOHATUSIMHU: PAIUOHAIBHOE  YHCIIO,
OeckoHeYHas! IePHOUYECKast JPOOb, IIPOLCHTHI, HPPALHOHAIBHOS YHCIIO,
MHOKE€CTBA  PAIMOHAJBHBIX M  JECUCTBUTENILHBIX YHUCEN, MOAYJb
JICUCTBUTEJILHOI'O YHCJIA;

MPUMEHATH APOOU U MPOIEHTHI JUIS PEIICHUs MPUKIQTHBIX 33729 U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

NPUMEHATh TMPUOTUKEHHBIC BBIYHCICHUS, TpaBUiia OKPYTJICHUS,
NPUKHUIKY U OLICHKY Pe3yJibTaTa BEIYUCIICHHUI;

CBOOOJTHO OTEPUPOBATH MOHATUEM: CTENEHD C LEJIbIM MTOKA3aTeNEM,
UCIIOJIb30BaTh MOJIXOIANTYI0 (GOpMY 3alUCH JEeHCTBUTEIBHBIX YHCEI IS
pELICHUS MMPAKTUYECKUX 3a7a4 U IIPECTABICHUS JaHHBIX;

CBOOOJHO OMEpPUPOBATH TMOHATHEM: apUPMETUYECKUNH KOpPEHb
HaTypajabHOU CTEIICHH;

CBOOOJTHO ONEPUPOBATH TMOHITHEM: CTENEHb C PAlMOHAIBHBIM
II0Ka3aTelIeM;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: JOorapudM Yucia, 1eCATUIHbIC
U HaTypaJibHbIC JOTapU(PMBI,

CBOOOJTHO ONEPUPOBATH MOHATHUSIMU: CHUHYC, KOCHHYC, TaHTEHC,
KOTAHT'€HC YUCIIOBOT'O apryMEHTa;

ONEPUPOBATh IOHATUSMH: APKCHUHYC, APKKOCMHYC W apKTaHICHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATh MOHATHUSMU: TOXICCTBO, YpaBHEHUE,
HEpPABEHCTBO, pPAaBHOCWJIbHBIC YPAaBHEHUsSI W YPaBHEHUA-CIIEICTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATH PA3JIUYHbIE METOJIBI PEIICHUSI PAlMOHAIBHBIX U IPOOHO-
pPalMOHAIBHBIX YPABHEHUM, IPUMEHATh METOJI HUHTEPBAJIOB JUJIL PELICHUS
HEPABEHCTB;

CBOOOJHO OMEpPUPOBATH TMOHSATHUSMU: MHOTOWIEH OT OJHOU
MEePEeMEHHOW, MHOTOWIEH ¢ TIeJbIMH  Kod(duimentamu, KOpHU
MHOTOWIEHA, IPUMEHSTH JICJICHUE MHOIOWICHA HA MHOTOWIEH C OCTaTKOM,
teopeMy besy u teopemy Buera nis pemrenus 3agay;

CBOOOJHO  OMEpPUPOBATH  TMOHATHSIMH:  CHCTEMa  JIMHEHHBIX
YpPaBHEHUW, MaTpUla, OMNPEACIHUTENb MATpUllbl 2 X 2 U €ro
F€OMETPUUECKHUI CMBICII, UCII0JIb30BATh CBOMCTBA ONPEACTUTENS 2 X 2 ISt
BBIYMCIICHUSI €T0 3HAYEHHS, NMPUMEHSTH OINPEACIIUTENN ISl PELICHUS



CUCTEMBI JIMHEWHBIX YpPaBHEHMH, MOJEIMPOBATh peajbHbIe CUTYallUU C
MOMOILBIO CUCTEMbl JIMHEHHBIX YpaBHEHUH, UCCIENOBATh MOCTPOCHHBIE
MOJICNIM C TIOMOUIBIO MATpHIl U ONpPEIAEIUTENIeld, HHTEPIPETUPOBATH
IIOJIy4YECHHBIN pe3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUN C KOPHAMU JJisi IPeoOpa3oBaHUs
BBIPAKCHU U,

BBIMOJHATh PEOOpPa30BaHUsl YHCIOBBIX BBIPAXKEHUM, COJEpIKaIIUX
CTENEHH C pallMOHAIbHBIM ITOKa3aTeNIEM;

UCIIOJIb30BaTh CBOMCTBa JiorapumoB 11  mpeoOpa3oBaHUA
Jorapu(MUYECKUX BRIPAKEHUH;

CBOOOHO OIEepUPOBATH MOHSTUSMH: uppaluoHaIbHbIC,
nokasareJbHbIe U JIorapuMuUecKkre ypaBHEHUS, HAXOAUTh UX PELICHUS C
NOMOIIBI0 PABHOCUJIBHBIX TIEPEXOJIOB WM OCYILECTBIISASI MPOBEPKY
KOpHEW;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUECKHUE (popmMynbl A
npeoOpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHHUI;

CBOOOJHO  OMEpUPOBATH  TOHATHEM:  TPUTOHOMETPUUYECKOE
ypaBHEHHE, IPUMEHATH HE0OX0IUMbIe (POPMYIIBI JJIS PEIICHHUS] OCHOBHBIX
TUIIOB TPUTOHOMETPUUYECKUX YPABHCHHUIA;

MOJIETUPOBATh PEaIbHbIE CUTYAllUU Ha SI3bIKE anre0phl, COCTABIATD
BBIPQ)KEHUSI, YPAaBHEHHUSI, HEPABEHCTBA MO YCJIOBHIO 3aJ]a4H, UCCIIEI0BATh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM armapara ajareopsl.

DyHKIUM U TPaPUKH:

CBOOOJHO OMEpUPOBATH MOHATUAMH: (PYHKIUS, CHOCOOBI 3aJaHus
byHKIIMY, B3aUMHO 0OpaTHBIC (DYHKIIUM, KOMIO3UIUA (yHKIHH, rpaduk
(yHKIIMK, BBINOJHATH DJIEMEHTApHbIE TMpeoOpa3oBaHusl TpauUKOB
byHKIMH;

CBOOOJHO OIEpUpOBaTh TMOHATUSMU: OOJACTh ONpENETICHUs u
MHOKECTBO 3HA4Y€HM (PYHKIUU, HYId GYHKIUH, [TPOMEXKYTKU
3HAKOTOCTOSHCTBA;

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMU: YETHBIE U HEUETHBIC (DYHKIINH,
nepuoguveckue (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
MaKCUMyMbl M MHUHUMYMBI (YHKIIMH, HauOoJblllee W HaUMEHBIIIEe
3HaueHue (QYHKIMH Ha POMEXKYTKE;

CBOOOJTHO OMEpPUPOBATH TOHATUSMH: CTEMEHHAs (QYHKIUS C
HaTypaJdbHBIM U TEJBIM IOKa3aTeleM, Ipaduk CTEeHHOW (YHKIMH C
HaTypaJIbHbIM M IIEJIBIM TOKa3aTesieM, rpauK KOpHsS N-Of CTENeHH Kak
¢byHKIIMK 00paTHOM CTETIEHU C HATypaJbHBIM MOKa3aTeseM;

ONepUpOBaTh MOHATHAMH: JUHEHHas, KBaJgpaTh4yHass U ApOOHO-
JAUHEWHas (QYHKUWU, BBINONHATH JJEMEHTAPHOE HCCIEIOBaHUE U
MOCTPOEHUE UX TPAPUKOB;

CcBOOOZIHO  ONEpUpOBaTh  MOHATUAMM:  [OKazaTelbHas U
norapudmuyeckas QyHKIUH, UX CBOMCTBA M rpa(UKH, UCIIOIb30BaTh UX
rpaduKu JUIsl pelIeHNs ypaBHEHU;

CBOOOIHO  OMEpHpPOBaTh  MOHATUSAMHU:  TPUTOHOMETPUYECKAs
OKPYXHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX (DYHKLHMI YUCIOBOIO
apryMeHTa;

UCTOJIb30BaTh Ipaduku QYHKIUN 111 UCCIEAOBAaHUS MPOLIECCOB U
3aBHCHMOCTEW MpHU PEIICHUH 3a]ad U3 APYTUX y4eOHBIX MPEAMETOB U
pearlbHOM  KU3HHU, BBIpaXXaTh (QOpMyJaMU 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU;



Hauasia MaTeMaTH4eCKOro aHaJan3a:

CBOOOJHO  OmepUpoBaTh  MOHATUAMM:  apudmeTHyeckas U
reoMeTpudecKasl mporpeccusi, 0ECKOHEUHO yObIBarolas reoMeTpuyecKas
Mporpeccusi, TMHEUHBIN U 3KCIOHEHLIUAIbHBINA POCT, OpMyJia CIOKHBIX
MPOLIEHTOB, UMETh NPEJICTABICEHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JUJIsl  pELIeHUs peajbHBIX 3a]ad
MPUKJIAJHOTO XapaKTepa;

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: TIOCIEA0BATENLHOCTD, CIIOCOOBI
3alaHdsg  TOCJIEIOBATENIbHOCTEH, MOHOTOHHBIE M  OTpaHUYCHHbBIE
MOCJIEIOBATENBHOCTH, TOHUMATh OCHOBBI 3apOXKACHHUS MAaTEMaTHYECKOIO
aHaJIn3a KaK aHaju3a OECKOHEYHO MaJlblX;

CBOOOIHO OMEPUPOBATH MOHATUSMHU: HETIPEPBIBHbIE (PYHKIIUU, TOUKU
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINM;

CBOOOJHO ONEpPUPOBATH MOHATHEM: (PYHKIUHUSA, HENmpepbIiBHAs Ha
OTpe3Ke, MPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (PYHKIUN ISl pelieHus
3ajady;

CBOOOJTHO OMEPUPOBATH MOHSATUSIMHU: TIEPBaAsi U BTOpasi MPOU3BOIHbBIC
GyHKIIMH, KacaTeiabHas K rpaduky ¢ yHKINH;

BBIUUCISATh MPOU3BOAHBIE CYMMbI, MPOU3BEICHHUS, YaCTHOIO U
KOMIIO3UIIMUA JIBYX (YHKIMM, 3HATh TMPOU3BOJHBIC AIEMEHTAPHBIX
yHKUM;

UCIIOJIb30BaTh T€OMETPUUECKHUN U (PU3NUECKUN CMBICI TPOU3BOHON
JUTSL peLIeHUs 3aa4.

MHoxecTBa M JIOTHKA:

CcBOOO/IHO ONEpUPOBATH IOHATUSMHU: MHOXKECTBO, OINEpALMU Haj
MHOECTBAMH;

UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisl OMMCAaHUs
peasIbHBIX MTPOLIECCOB U ABJIECHUHN, IPU PELIEHUH 3a]a4 U3 APYTUX yUYEOHbIX

IPEIMETOB;
CBOOOJTHO OMepUpOBaTh TMOHSATUSAMH: ONpENEICHUE, Teopema,
ypaBHEHHE-CIICJICTBUE, CBOMCTBO MaTeMaTUYeCKOTO 00BeKTa,

JI0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPaBHEHHUSI U HEPABEHCTBA.
K koHiry o6ydenus B 11 kj1acce 00y4yaromuiics MOJydUT CICAYIOIIHNE

NpEeIMETHbIE PE3yJbTaThl MO OTACIBHBIM TeMaM palouell MporpamMMbI

y4eOHOro Kypca «Anredpa v Hayajga MaTeMaTHUYEeCKOTO aHAIIN3ay:

Yuciia 1 BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: HATYPaTbHOE U IIEJI0E YHUCIIO,
MHOKECTBA HATYyPAJIBHBIX M LEJIBIX YHUCEJ, HCIOJIb30BaTh MNPU3HAKU
neaumocTty nenbix yncen, HOJl u HOK HaTypanbHbBIX YHCel AJisl pElICHUs
3a/1a4, IPUMEHSATh anroput™ EBknunaa;

CBOOOTHO OMIEPUPOBATH MOHATHEM OCTATKA 110 MOJYIIIO, 3aMMCHIBAThH
HATypaJbHbIC YKHCIIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH TMOHATHUSMH: KOMIUIEKCHOE€ YHCIO U
MHOKECTBO KOMIUIEKCHBIX YHCEJN, MPEACTABIATh KOMIUIEKCHBIE YHCIIA B
anreOpandeckoll W TPUTOHOMETPHYECKOW  (opme,  BBITIOJIHATH
apu(pMETHIECKUE Olepalii C HUMH W M300pakaTh Ha KOOPAMHATHOU
IJTOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MTOHATUSIMU: UppalMOHaIbHBIE,
MOKa3aTeIbHbIE U JIorapu(MUUECKUe HEPABEHCTBA, HAXOAUTh UX PEILICHUS
C MMOMOIIBIO PABHOCUJIBHBIX IIEPEXO0B;



OCYIIECTBIISITH OTOOP KOPHEH MpHU pEHIeHUN TPUTOHOMETPUIECKOTO
YpaBHEHUS;

CBOOOIHO ONEpUPOBAaTh  TOHITHEM  TPUTOHOMETPUUYECKOE
HEPABEHCTBO, TPHUMEHATh HEOOXOAMMBIC (QOPMYNBI IJIs PEIICHUS
OCHOBHBIX THIIOB TPUTOHOMETPHYCCKHX HEPABECHCTB;

CBOOOIHO OIEpPHPOBaTh TOHATHUSAMHU: CHUCTEMA M COBOKYIHOCTH
YpPAaBHCHH W HEPABCHCTB, PABHOCWIBHBIC CHCTEMBI M CHCTEMBI-
CIEICTBHS, HAXOAWTh  PEHICHUS CHUCTEMBI W  COBOKYITHOCTEH
PaIMOHAIILHBIX, UPPAMMOHATIBHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMHUUECKUX
YpPaBHEHUI U HEPABEHCTB;

pemiath  palMoOHANIbHBIC, HUppallMOHAIBHBIC,  ITOKa3aTeJbHEIC,
JorapupMUYECKUe ¥ TPUTOHOMETPUUYECKHE ypAaBHCHHS W HEPABCHCTBA,
COoJIeprKaIIfe MOYJIH U TapaMeTphI;

NPUMCHATh TpadHuuecKre METOIbI JIJIsl PEIICHHS YpPaBHCHUU W
HEpaBEHCTB, a TAKXKE 3a/1ay C MapamMeTpamu,

MO/JICTMPOBATh pPealbHbIe CUTYAIlMH Ha SI3bIKE anreOpbhl, COCTABIAThH
BBIPQKEHUS, YPABHCHHSI, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 3a]1a4H,
UCCIIEJIOBaTh TOCTPOSHHBIE MOJEIM C HWCIOJh30BAaHUEM armapara
anreOpbl, UHTEPIPETUPOBATH MOJTYYEHHBIN pPe3yJIbTaT.

DyHKIUM U TPaPUKH:

CTpOUTh  TpauKW  KOMIO3MIIMM  (QYHKIMA C  TTOMOIIBIO
3JIEMEHTAPHOTO UCCIICIOBAHUS U CBOMCTB KOMIIO3UITMH JIBYX () YHKIIHA;

CTPOHWTH TeoMeTpHueckne oOpa3bl YpaBHEHHH W HEPAaBCHCTB Ha
KOOPJUHATHOM IJIOCKOCTH;

CBOOOJIHO OTMIEPUPOBATH MOHATUIAMU: TPAPUKH TPUTOHOMETPUUECKHUX
dynKImi;

OpUMEHATh GYHKUIUMA JJIs1  MOJEIMPOBAHHMS M HUCCIEIOBaHUSA
peaNbHBIX MPOIECCOB.

Hauayia MaTeMaTH4ecKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOAHYIO IS HCCIEIOBaHUS (PYHKIIMM Ha
MOHOTOHHOCTH M SKCTPEMYMBI;

HAaXOAUTh HauOoNblllee ¥ HaUMEHbIIee 3HaueHUs QYHKIUU
HENPEPBIBHOM Ha OTPE3KeE;

UCIIONIb30BaTh MPOU3ZBOAHYIO JUISI HAXOXACHHUS  HAWUITYUIIEeTo
pelIeHHs] B TPHUKIAAHBIX, B TOM YHUCJE COIUATbHO-DKOHOMUYECKHUX,
3a/iavax, JJis OMpEJEICHHs] CKOPOCTH M YCKOPEHUS MpoIlecca, 3a1aHHOTO
dbopmyoit uinu rpaduKkoM;

CBOOOJIHO OIepUpPOBaATh MOHSATUSIMH: nepBooOpazHasi,
OTpeNIeNEHHBIA MHTETPaAI, HAXOJIUTh TEPBOOOpA3HBIC 3IIEMEHTAPHBIX
GyHKIUN ¥ BRIYUCIATH UHTErpal o Gopmyne Hprorona-JleitOuuna;

HaXOAUTh IUIOMIANA TUIOCKHX (GUTYp B OOBEMBI TNl C TOMOIIBIO
WHTETpaa;

UMETh TPEACTABICHHE O MAaTEMaTHYECKOM MOJCIUPOBAHUHN Ha
npuMepe coctaBieHus AuddepeHInanbHbIX YPaBHCHHM,

pemiarh TOPUKIAIHBIE 3aJadyd, B TOM 4YHCIE COIHMAJIBHO-
HKOHOMHUYECKOTO u busrgecKoro XapakTepa, CpelncTBaMu
MaTEeMaTHIECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
/o

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaunuecTBO 4acoB

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

MHOKeCcTBO
JIEMCTBUTEIIHLHBIX UHCE]L.
MHOTOYJICHEL.
PanmonanbHbie ypaBHEHHS
1 HepaBeHCTBA. CUCTEMBI
JINHENHBIX YpaBHCHUHN

24 1

OYHKIUU U TPaPUKH.
CrenenHast GyHKITUSA C
EJIBIM MTOKa3aTeeM

12 1

ApudMeTnuecknii KOpeHb
N-0¥ CTENEeHHU.
UppanmonansHbie
ypaBHEHUS

15 1

[TokazarenpHas GyHKIHS.
[TokazarenbHble ypaBHEHUS

10 1

Jlorapugpmuueckas
byHKIHS.

18 1




Jlorapudmmueckue
ypaBHEHUS
Tpuronomerpuueckue
6 P P 22 1
BBIPKCHUS U YPAaBHEHUS
IlocnenoBaTeapbHOCTH U
7 10 1
MPOTPECCUU
HenpepriBHBIE KITHH.
3 pep Gyn 20 !
[IpowusBoaHas
9 [ToBTOpEeHue, 0600IICHNE, c 5
CUCTEMAaTHU3alus 3HAHWI
OBIIEE KOJIMYECTBO
136 10

YACOB I10 I[TPOI'PAMME




11 KJIACC

/o

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaunuecTBO 4acoB

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

UccnenoBanue GyHKIUN €
MOMOIIBIO TPOU3BOTHOM

22 1

[TepBooOpaznas u
UHTETrpaj

12 1

I'paduknu
TPUTOHOMETPHUUECKUX
GbyHKIHH.
TpuroHomerpuyeckne
HEpaBEeHCTBa

14 1

UppanmonansHele,
MoKa3arejabHbIe U
norapupmMuiecKue
HEpaBEHCTBA

24 1

KowmruiexcHble unciia

10 1

HaTypaJ'ILHLIe H OCJIbIC
qucia

10 1

Cucremsbl palluOHAJIIbHBIX,
HUppalluOHAJIIbHBIX
IIOKa3aTCIIbHBIX U

12 1




JOrapupMHUECKIX

YpaBHEHUU
3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHME, 06061HCHI:IC, 16 5
CUCTeMAaTH3aIis 3HAHUH
OBIIEE KOJIMYECTBO
136 10

YACOB I10 I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
/o

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

JlaTa
HU3yUyeHust

DJIeKTPOHHbIE
nugposbie
o0pa3zoBare/ibHbIE

pecypchbl

JlomostHuTENIBHAS
uHpopmanus

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBAMH U UX CBOMCTBA

04.09.2023

Hwnarpammsl Diinepa-Benna

04.09.2023

[IpuMeHeHne TeopeTHKo-
MHOY»ECTBEHHOTO aIlapara
JUI PEICHU 3a1a4

05.09.2023

Panmmonanbueie ynca.
OOBIKHOBEHHBIE U
JECATUIHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE TPOOH

06.09.2023

PanmonansHbIE YKcIa.
OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH,
MPOIICHTHI, OECKOHCYHBIC
MePUOANIECKHIE IPOOH

08.09.2023

[Tpumenenue npo0eit u
MPOIIEHTOB JUTS PELICHUS
NPUKJIaJHBIX 3a/1a4

11.09.2023




[Tpumenenue apoodeit u
MPOLIEHTOB JJISI PELICHUS
MPUKJIATHBIX 3314

12.09.2023

JlelicTBUTENIbHBIE YHCIIA.
PanmonaneHbie 1
HppalMOHAIbHBIE YHCIIA

13.09.2023

Apudmernueckue ornepanuu
C IE€UCTBUTEILHLEIMU
quciIaMU

15.09.2023

10

Monynbs AeCTBUTEIBHOTO
YHUCIIA U €0 CBOMCTBA

18.09.2023

11

[IpubnmxEnnbie
BBIYUCIICHUS, TIPaBHIIA
OKPYIJICHHS, IPUKUIKA U
OIIEHKA pe3yJibTaTa
BBIYMCIICHUN

19.09.2023

12

OCHOBHBIE METO/IbI PEILICHUS
LIETTBIX U APOOHO-
paIMOHAIbHBIX YPABHCHHUH 1
HEPaBCHCTB

20.09.2023

13

OCHOBHBIE METOJIBI PEIICHUS
LIETBIX U JPOOHO-
palMoHAILHBIX YPAaBHECHUN U
HEPaBEHCTB

22.09.2023

14

OCHOBHBIEC METO/IbI PEIICHHUSI
LEeNBIX U JPOOHO-

25.09.2023




paLMOHAIBHBIX YPABHEHUHN U
HEPABEHCTB

15

MHOrouieHsl OT OJHOMN
repeMeHHoOu. Jlenenue
MHOTOYJIEHA HA MHOTOYIEH C
ocratkom. Teopema besy

26.09.2023

16

MHOTOYJIEHEI C OEeJIbIMU
ko3¢ punmentamu. Teopema
Buera

27.09.2023

17

Pemenne cucreM JUHEHHBIX
yYpaBHEHUU

29.09.2023

18

Pemenne cucreM JUHEHHBIX
YpaBHEHUH

02.10.2023

19

Marpuiia cuctemsl
JINHEMHBIX YpaBHEHUH.
Onpenenurens MaTpULbI
2%2, ero reOMETPUYECKUMA
CMBICIT ¥ CBOWCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

03.10.2023

20

Onpenenurens MaTpULb
2X2, ero reOMETPUIECKUM
CMBICIT ¥ CBOWCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

04.10.2023

21

IIpuMeHeHue onpeaenuTens
JUIS PELLIEHUS] CUCTEMBI
JIMHEWHBIX YpaBHEHUN

06.10.2023




22

Pemrenne npukiagHelx 3a1a4
C IOMOIIBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUN

09.10.2023

23

Pemrenne npukiagHex 3a1a4
C IOMOIIBIO CUCTEMBI
JINHEWHBIX YPaBHEHUN

10.10.2023

24

KonTpomabHas pabora:
"PamimonanbHbIe ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

13.10.2023

25

DyHKIUSA, CTTIOCOOBI 3aJaHuUs
¢byskun. Bzanmuo
oOpaTHbIe QyHKITUH.
Komnozumus hyHkimii

16.10.2023

26

I'padux byHkIIAN.
DJleMeHTapHbIe
npeoOpazoBaHus TpadUKOB

byHKIMHA

17.10.2023

27

OO6nacte onpeneneHus 1
MHO’KECTBO 3HaUEHUI1
¢byukuun. Hynu gynkiuu.
[IpomexxyTku 3HaK
MIOCTOSIHCTBA

18.10.2023

28

YEéTHbIE U HEUETHBIE
¢byukun. [Tepuonnyeckue

20.10.2023




¢bynkuuu. [IpoMexyTKu
MOHOTOHHOCTH (PYHKIIHH

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢bynkuuu. Hanbomnbmee u
HauMEHbIIEee 3HaUECHUE
(YHKIIMM Ha IPOMEKYTKE

23.10.2023

30

JInneliHas, KBaApaTU4yHas U
NpoOHO-NMHENWHas QYHKINU

24.10.2023

31

DJIeMeHTapHOE
UCCIIEIOBAaHUE U MTOCTPOCHUE
rpadukoB 3TuX QyHKIUH

25.10.2023

32

DJIeMeHTapHOE
WCCIIeZIOBaHUE U TIOCTPOCHUE
rpauKOB ATUX QYHKITUI

27.10.2023

33

Crenelb ¢ LEIbIM
nokazareyieM. buHom
Hrrorona

07.11.2023

34

Crenelb ¢ LEIbIM
nokazareyieM. bunom
Hrrotona

08.11.2023

35

Crenennas GyHKIUS C
HaTypaJbHbIM U LEIbIM
noka3areieM. E€ cBolicTBa u

rpaduk

10.11.2023




36

KonTtponsHas pabdoTa:
"Crenennas ¢pynkuus. E€
cBoiicTBa u rpapux"”

13.11.2023

37

ApupmeTrnueckuii KOpeHb
HaTypaJIbHOW CTEIEHU U €ro
CBOMCTBa

14.11.2023

38

Apudmernueckuil KOpeHb
HaTypaJIbHOW CTENEHU U €ro
CBOMCTBA

15.11.2023

39

[IpeobpazoBaHust YHCIOBBIX
BBIPAKEHUH, COACPIKAIINX
CTENIEHU U KOPHHU

17.11.2023

40

[IpeoOpazoBaHust YHCIOBBIX
BBIPAKEHUH, COACPKAIINX
CTENEHU U KOPHU

20.11.2023

41

[IpeoOpazoBaHust YHCIOBBIX
BBIPKCHUH, COIEPIKAIIUX
CTETICHU W KOPHU

21.11.2023

42

UppaunonanbHbie
ypaBHeHUs1. OCHOBHbIE
METO/IbI pelIeHHS
HppallMOHANILHBIX YPaBHEHHM

22.11.2023

43

WppannoHaibHbie
ypaBHeHUs. OCHOBHbIE
METO/bI PELICHUS
UppalMoOHAIbHBIX YPaBHEHUN

24.11.2023




44

HppaunonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
HMPpAIMOHAIIHBIX YpaBHEHUN

27.11.2023

45

PaBHOCHIBHEIE Nnepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHUU

28.11.2023

46

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUU

29.11.2023

47

PaBHOCHIBHEIE nepexoanul B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUH

01.12.2023

48

PaBHOCHIIbHBIE TIEpEXO/IbI B
pELIeHUH NPPAMOHATIBHBIX
YpaBHEHUH

04.12.2023

49

CaoiicTBa u rpaduk KOpHS N-
Ol creneHu KaK (QyHKIHH
00paTHOM CTETeHHU ¢
HaTypaJIbHbIM MOKa3aTesieM

05.12.2023

50

CoiicTBa u rpaduk KOpHs N-
Ol cTeneHu Kak (QyHKIUH
00paTHOM CTENeHu ¢
HaTypaJIbHBIM TIOKa3aTelieM

06.12.2023

51

KonTponeHas padoTa:
"CBoiicTBa U TpaK KOpHS

08.12.2023




N-0M CTEIIEHHU.
HppaumnonaisHsie
ypaBHeHus"

52

Crenenb ¢ pallMOHAIbHBIM
IIOKazaTelieM U €€ CBOMCTBA

11.12.2023

53

Crenenb ¢ pallOHAIBHBIM
IOKazaTelieM U €€ CBOMCTBA

13.12.2023

54

Crenenb ¢ palliOHAIBHBIM
IOKazaTeJieM U €€ CBOMCTBA

15.12.2023

55

[TokazarenpHas QyHKIHA, €€
CBOMCTBa U rpaduk

18.12.2023

56

Hcnonws3oBanne rpaduka
(GYHKIMY TS peleHUs
YpaBHEHUH

19.12.2023

57

Hcnonws3oBanue rpaduka
(GYHKIMH JUTSL pelIeHUs]
ypaBHEHUH

20.12.2023

58

IlokazarennHBIC YpaBHCHMU.
OCHOBHBIC MCTOABI pECIICHUSA
ITI0Ka3aTCIbHBIX ypaBHCHI/Iﬁ

22.12.2023

59

IToka3aTensHbIE YpaBHCHMU:L.
OCHOBHBIC MCTOAbI PCHICHHA
II0Ka3aTCIbHBIX ypaBHCHI/Iﬁ

25.12.2023

60

IlokazarensHbIC YpaBHCHMU.
OcHoBHBIC MCTOAbI pCHICHUS
ITOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

26.12.2023




KonTtponsHas pabdoTa:

61 "IToka3zarenpHas GyHKIIHS. 21.12.2023
[TokazarenbHbie ypaBHEHUS"

62 Jlorapudwm gucia. CBoiicTBa 09.01.2024
norapudma

63 Jlorapudm uucmna. CBoiicTBa 10.01.2024
nmorapudma

64 Jlorapudm uucmna. CBoiicTBa 12.01.2024
nmorapudma

65 JlecsiTHUHBIC W HATYPATHHBIC 15.01.2024
norapu@mer

66 JlecsITHUHBIC W HATYPATHHBIC 16.01.2024
Jorapugpmsl
ITpeobGpaszoBanue

67 BBIPAKEHUH, COACPKAIINX 17.01.2024
norapu@msl
IIpeo6pazoBanue

68 BBIPAKEHUH, COACPKAILINX 19.01.2024
sorapudmsl
IIpeo6pazoBanue

69 BBIPAKECHUH, COACPKAIINX 22.01.2024
Jorapudmel

20 HuorapI:I(bMI/I‘leCKaﬂ yHKms, 23.01.2024
e€ cBoiicTBa U TpaduK

2 Jlorapupmuueckas Gpynkuus, 24.01.2024

e€ cBoiicTBa U rpaduk




72

Hcnonp3oBanue rpaduka
(GyHKIUU 17151 peIIeHust
YpaBHEHUI

26.01.2024

73

Hcnonp3oBanne rpaduka
GyHKIMY 17151 peIIeHust
YpaBHEHUU

29.01.2024

74

Jlorapudmuueckue
ypaBHeHUs. OCHOBHBIE
METO/IBI PEIICHUS
JorapuPMUIECKUX
YpaBHEHUU

30.01.2024

75

Jlorapudmuuaeckue
ypaBHeHUS1. OCHOBHBIE
METO/IbI pEIICHUS
JorapuPpMUIECKux
YpaBHEHUH

31.01.2024

76

Jlorapupmuueckue
ypaBHeHusA. OCHOBHbIE
METO/bI PELICHUS
jorapu(pMUIECKuX
YpaBHEHUI

02.02.2024

77

PaBHOCUIIBHBIE TIEPEXOBI B
peleHuH JorapupMIUIECcKuX
YpaBHEHUH

05.02.2024




78

PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMUIECKUX
YpaBHEHUI

06.02.2024

79

KonTtposnsHast padoTa:
"Jlorapudmuuaeckas
¢byskus. Jlorapupmuueckue
ypaBHEHHUA"

07.02.2024

80

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

09.02.2024

81

CunHyc, KOCHUHYC, TAHT€HC U
KOTaHT'€HC YHCJIOBOTO
aprymeHTa

12.02.2024

82

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

13.02.2024

83

ApKCUHYC, QpKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

14.02.2024

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIpE/ICIICHHE
TPUTOHOMETPHUECKUX
(YHKIHI 4UCIOBOTO
aprymMeHra

16.02.2024

85

TpI/IFOHOMeTpI/I‘{CCKaH
OKPYXHOCTB, OIIPCACIICHUC

19.02.2024




TPUTOHOMETPHUYECKUX
(GyHKIUH 9UCIOBOTO
aprymMeHTa

86

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(hopmyIb

20.02.2024

87

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(hopmyIibt

21.02.2024

88

OCHOBHBIE
TPUTOHOMETPUYECKUE

(hopmyIibt

26.02.2024

89

OCHOBHEBIE
TPUTOHOMETPUIECCKHE

hopmyIbl

27.02.2024

90

[IpeobpazoBanme
TPUTOHOMETPUUECKUX
BBIPAKCHUHN

28.02.2024

91

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIPaXECHUHN

01.03.2024

92

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIpAXKCHUI

04.03.2024




93

[IpeobpazoBanue
TPUTOHOMETPUYCCKUX
BBIPAXKCHUI

05.03.2024

94

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

06.03.2024

95

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

11.03.2024

96

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

12.03.2024

97

Pemenue
TPUTOHOMETPHUUECKUX
YpaBHEHUH

13.03.2024

98

Pewrenne
TPUTOHOMETPUUECKUX
ypaBHEHUH

15.03.2024

99

Pewrenne
TPUTOHOMETPUUECKUX
YpaBHEHUI

18.03.2024

100

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUH

19.03.2024

101

KonTponeHas padoTa:
"TpuroHoMeTpuUeCcKue

20.03.2024




BBIPAKEHUS U
TPUTOHOMETPUUECKUE
ypaBHeHus"

102

IlocnegoBaTenbHOCTH,
CITIOCOOBI 3aJaHUS
MOCJICIOBATCILHOCTEH.
MeTto MaTeMaTHIECKOM
WHTYKITUU

22.03.2024

103

MoOHOTOHHBIE U
OTpaHUYEHHBIE
MOCJIEA0BATEILHOCTH.
Hcropus ananusza
OCCKOHEYHO MAJIBIX

18.03.2024

104

Apubmernueckas
nporpeccust

19.03.2024

105

I'eomeTpudeckas mporpeccust

20.03.2024

106

beckoneuyHo yoObIBarorast

TCOMETPHUUCCKAs IMMPOrpeCCUs

22.03.2024

107

CymMa GeCKOHEYHO
yOBIBaroIIei

reOMETPUYECKON IPOTPECCHH

01.04.2024

108

JInHenHbII 1

SKCIOHEHIMATIBHBIN POCT.
Yucino e. Popmyna CI0KHBIX

IIPOLICHTOB

02.04.2024




JlunelHspIl 1
SKCIIOHEHIMAIBHBIN POCT.

109 03.04.2024
Hucno e. DopMyna CIOKHBIX
IIPOLIEHTOB
Hcnonb3oBanue nporpeccuun

110 JUJTS pCHICHI/Ifl peaanmx 05042024
3a/1a4 MPUKIIATHOTO
XapaxkTepa
KontponbsHas pabora:

111 "ITocnemoBaTenbHOCTH U 08.04.2024
nporpeccun”

110 Hen})epHBHHe yHKIMH B HX 09.04.2024
CBOMCTBA

113 Touka pa3pbiBa. AEI/IMHTOTBI 10.04.2024
rpaduKoB QyHKIMH

114 CpoiicTBa (hyHKIIHIA 12.04.2024
HETIPEPBIBHBIX HA OTPE3KE

115 | Ceotictsa Gynkuuit 15.04.2024
HETIPEPBIBHBIX HA OTPE3KE

116 MeToa HHTEPBAJIOB TSI 16.04.2024
pelieHus HEPaBEHCTB

117 MeToa HHTEPBAJIOB ISt 17.04.2024
pelieHus HePaBEHCTB

118 Meto uHTEpBaNOB M 19.04.2024

peuICHNA HCPAaBCHCTB




[IpuMeHeHne CBOMCTB

119 HETPEPBIBHBIX (DYHKIUN 1151 22.04.2024
pereHus 3a1a4
[IpuMeHeHue cBOMCTB

120 HETPEPBIBHBIX (DYHKIMN 1151 23.04.2024
pereHus 3a1a4

191 | !lepeat BTOpAs 24.04.2024
MIPOU3BOJIHbIE (DYHKIIUU
Onpenenenue,

122 Tr€OMETPUYECKUI CMBICIT 26.04.2024
MIPOU3BOTHOM

123 Omnpenenenue, (1)H31/I:Iec1<1/n/1 90.04.2024
CMBICJT TTPOU3BOTHOM

124 YpaBHeHHE KacaTeIbHOU K 30.04.2024
rpaduky GyHKIIUN

125 VYpaBHeHHE KacaTeIbHOU K 03.05.2024
rpaduky GyHKIIUN

106 | llpoussomic . 06.05.2024
AIIEMEHTAPHBIX (QYHKIUH

107 | !lpomssommmic . 07.05.2024
AIIEMEHTAPHBIX (QYHKIUH
[IpousBoHas CyMMBI,

128 MIPOM3BEICHUSI, YACTHOTO U 08.05.2024

KOMIO3ULUHN (PYHKIIMHA




[IpounsBoHas cymMMmBbl,

129 MIPOU3BEICHUSI, YACTHOTO U 1 0 10.05.2024
KOMIO3HIUH (PYHKITHIA
[IpousBoHas cymMMmBl,

130 MIPOU3BEICHUSI, YACTHOTO U 1 0 13.05.2024
KOMITO3UIIMU (PYHKLIUN

131 'I'<0HTpOJ'IBHa5[ ?'a60Ta: 1 1 14.05.2024

[IpounsBoHas

[ToBTOpEeHnue, 06o0IICHNE,

132 CHCTEMAaTHU3aLMs 3HAHUI: 1 0 15.05.2024
"YpaBHeHus"
[ToBTOpeHue, 0600IICHNE,

133 CUCTEMATU3AIIUS 3HAHWNA: 1 0 17.05.2024
"CDYHKHI/H/I”

134 Hrtorosast KOHTpoOJIbHASA 1 1 90.05.2024
pabota

135 HroroBas KOHTpoOJIbHAS 1 1 91.05.2024
pabota

136 [ToBTOpEHME, O606IHCHI:IC, 1 0 99 05.2024
cUCTeMaTu3aIlus 3HaHUH

OBIIEE KOJIMYECTBO YACOB
136 10

I10 ITPOT'PAMME




11 KJIACC

/o

Tema ypoka

KoaunuecTBO 4acoB

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

[IpuMeHeHne npon3BOIHON
K MCCIIEIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[Ipumenenne mporu3BOIHOM
K MCCIICIOBAHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

[Ipumenenne Tporu3BOIHOM
K UCCIIeI0BaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpumeHeHue nporu3BOIHOM
K UCCIEeI0BAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
3KCTPEMYMBI




IIpuMeHeHne npon3BOIHON
K HCCIICIOBAHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K MCCIIEIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

Haxoxnaenue HaubobIero
Y HAaMMEHBIIIETO 3HAYCHUS
HenpepbIBHON (DYHKIIMHN HA
OTpe3Ke

Haxoxnenne HanOoJIbIIETO
Y HAaMMEHBIIIETO 3HAYCHUS
HeTpepHIBHOW (PyHKIIMM Ha
OTpe3Ke

Haxosxaenne Han0O0JIbIIEro
M HaMEHBIIIEr0 3HAYEHU
HeTpepbhIBHOW (PyHKIIMM Ha
OTpE3Ke

10

Haxoxaenue HaubombIero
Y HAaUMEHBILIETO 3HAYCHUS
HEeNpephIBHON (DYHKIIMHN HA
OTpe3Ke

11

HaxoxnaeHue HarOOJIBIIETO
1 HAMMCHBIIICIO 3HAYCHU A




HEeNpepbIBHON (YHKIUU HA
OTpe3Ke

12

Haxoxnenue HauboJbIIero
Y HAMMEHBIIIETO 3HAYCHUS
HENpEephIBHON (DYHKIIUU Ha
OTpe3Ke

13

[IpuMeHeHne npon3BOIHON
JUIS HaXO0XACHUS
HaWIY4YIIEero pemeHus B
MIPUKIIAIHBIX 3a7jauax

14

[IpuMeHeHne npon3BoIHON
JUIS HaXO0XACHUS
HaWIy4Ilero peleHus B
MPUKIIAJHBIX 337a4ax

15

[Ipumenenne mporu3BOIHOM
IUTsL OTIPE/ICTICHUS
CKOPOCTH M YCKOPEHUS
nporiecca, 3aIaHHOTO
dhopmyroit wim rpadpukomM

16

[Ipumenenne Tporu3BOIHOM
JUIS OTIpEIeIICHUS
CKOPOCTH M YCKOpPEHUS
rpoliecca, 3aJaHHOTO
¢bopmynoit mim rpaguxkom

17

Komnozunus GpyHKImii

18

Komnozunus GyHKImii




19

Komnozunus ¢pyHkimit

20

I'eomerpuueckne oOpa3bl
yYpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21

I'eomeTrpuueckue oOpa3bl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

22

KonTponbHas pabora:
"UccnenoBanne QyHKIHIMA C
MOMOIIBIO TPOU3BOTHON"

23

IlepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX

24

[TepBooOpazHbIe
AJIeMEHTapHBIX (QYHKITUH.
[IpaBuna HaxoXACHUS
MePBOOOPA3HBIX

25

[TepBooOpasHbie
AIIEMEHTAPHBIX (QYHKIIUH.
[IpaBuna HaxoXACHUS
epBOOOPa3HBIX

26

HuTerparn.
I'eomeTpurueckuil CMbICI
WHTErpaja

27

Brraucnenne
OIIPEAENIEHHOTO UHTETpajla




no popmyne HeroTona-
JleiiOHu1a

28

Beruucnenue
OTIPENICIEHHOTO HHTErpaia
o popmyne Herotona-
JletiOuuma

29

[IpumeHnenne naTErpana
JJI1 HaXOXKACHUA
TJIOMA IEH TIOCKUX (puryp

30

[IpumeHeHnne nHTErpana
JJIs1 HaXOXKACHUA 00BEMOB
TCOMETPHUUCCKUX TCIT

31

[Tpumepsl pemennit
muddepeHnanTbHBIX
YpaBHEHUH

32

[Tpumepsl pemennit
muddepeHnanTbHBIX
ypaBHEHUH

33

Maremaruueckoe
MOJENUPOBAHUE PeaTbHBIX
MIPOLIECCOB C MOMOIIBIO
muddepeHnanTbHBIX
YpaBHEHUI

34

KonTtposneHas padoTa:
"IlepBooOpa3Has u
nuHTerpan”




35

Tpuronomerpuueckue
(GyHKIWHU, UX CBOHCTBA U
rpaduKu

36

Tpuronomerpudeckue
(GyHKIMHU, UX CBOHCTBA U
rpaduxu

37

Tpuronomerpuaeckue
(GyHKIMM, UX CBOMCTBA U
rpaduxu

38

Tpuronomerpuueckue
(GyHKIMY, UX CBOWCTBA U
rpaduxu

39

TpuroHomerpuyeckue
(hyHKIIMH, UX CBOMCTBA U
rpaduku

40

Ot60p KOpHEH
TPUTOHOMETPHUYECKIX
YpaBHEHUH C IIOMOIIIBIO
TPUTOHOMETPHUYECKOM
OKPY)KHOCTH

41

OT160p KOpHE#
TPUTOHOMETPHUYECKIX
YpPaBHEHUH C IIOMOIIIBIO
TPUTOHOMETPHUECKOHN
OKPY>KHOCTHU




42

OTt0op KopHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

43

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

44

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemenne
TPUTOHOMETPUICCKUX
HEPaBEHCTB

46

Pemrenue
TPUTOHOMETPHUICCKUX
HEPaBEHCTB

47

Pemenue
TPUTOHOMETPUIECCKUX
HEPaBCHCTB

48

KonTposneHas padoTa:
"I'pacduku
TPUTOHOMETPUYECKUX
GyHKUIUH.




Tpuronomerpuueckue
HepaBeHCTBa"

49

OCHOBHBIE METOIbI
pElICHUS ITOKa3aTeIbHBIX
HEPaBCHCTB

50

OCHOBHBIE METOIbI
pEIICHHS MOKa3aTeIbHBIX
HEPAaBCHCTB

51

OCHOBHBIE METOIBI
peleHus MmoKa3aTeIbHbIX
HEPaBEHCTB

52

OCHOBHBIE METOIBI
peleHus MoKa3aTeIbHBIX
HEPaBEHCTB

53

OCHOBHBIE METOIEI
pereHus
JorapuPpMUIECKUX
HEPaBEHCTB

54

OcHOBHBIE METO/IbI
pelieHus
JorapupMUIECKIX
HEPaBEHCTB

55

OCHOBHBIE METO/IbI
pelIeHns
norapu(pMUIECKUX
HEPABEHCTB




56

OCHOBHBIE METOIBI
pelIeHus
JorapupMuIECKUX
HEPaBCHCTB

57

OCHOBHBIE METO 5]
pENICHUS HPPAMUOHATBLHBIX
HEPAaBCHCTB

58

OCHOBHBIE METOIbI
pEIICHUS HPPAMNOHATBLHBIX
HEPaBCHCTB

59

OCHOBHBIE METOIBI
pelieHus: UpparmoOHaATbEHBIX
HEPaBEHCTB

60

OCHOBHBIE METOIEI
pelieHust UpparMOHATBLHBIX
HEPaBEHCTB

61

I'padmyeckue meto b1
pELIeHNs UPPALMOHATBHBIX
ypaBHEHUH

62

I'paduueckue MeTo b1
pELIEHNs HPPALMOHAIBHBIX
YpaBHEHUI

63

I'paduueckue MeTo b1
pelIeHus oKa3aTeabHbIX
YpaBHEHUH




64

I'padmyeckue meTo b1
pENICHHS TOKa3aTeIbHBIX
HEPaBCHCTB

65

I'padmyeckue MeTo b1
pelieHus
JIOTapu(PMUIECKUX
YpaBHEHUU

66

I'paduueckue meToap!
pelieHus
Jorapu(pMUIECKUX
HEPAaBEHCTB

67

I'paduaeckue meToap!
pelieHus
JorapuPpMUIECKux
HEPaBEHCTB

68

I'paduaeckue meToap!

PEIICHMS ITOKA3aTCIIbHBIX U

Jorapu(pMUIECKUX
ypaBHEHUH

69

I'padmyeckue meto b1

PCUICHH ITIOKA3aTCIbHbIX U

Jorapu(pMUIECKUX
YpaBHEHUI

70

I'padmyeckue meTo bl

peuIcHr MMOKAa3aTCIbHBIX U




norapupMUIECKUX
HEPaBEHCTB

71

I'paduueckre MeTo b1

pEeIICHHMA MMOKA3aTCIbHBIX U

JorapupMuIECKUX
HEPaBEHCTB

72

KonTpomabHas pabora:
"UppatnnoHanibHele,
MoKa3aTeabHble U
JorapupmMuiecKue
HEpaBeHCTBA"

73

KomruiekcHbie uncna.
AnreOpandeckas u
TPUTOHOMETpHUYECKas
(dhopmbI 3anucu
KOMIIJIEKCHOTO YHUCIIa

74

KomrutekcHeie unca.
AnreOpanveckas u
TPUTOHOMETpHUYECKAs
(dhopmbI 3anucu
KOMIUIEKCHOTO YHCIIa

75

ApudmMernueckue
oTeparyy ¢

KOMIIJICKCHBIMHU YU CJIaMH




76

Apudpmernueckue
OTIEpaIH C
KOMIUIEKCHBIMHU YHCIIaAMHU

7

N3o06pakenue
KOMIUIEKCHBIX YMCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

78

N3obpaxenue
KOMIUIEKCHBIX YHCENT Ha
KOOPJIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopuu
N-0¥i CTETNIEHHU U3
KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau
N-0¥ CTETIEHU U3
KOMIIJIEKCHOTO YHUCIIa

81

[Ipumenenne
KOMILJIEKCHBIX YHCEN IS
peuieHus pU3nIecKux u
reOMETPUUECKUX 3a/1a4

82

KontponbHas padoTa:
"KoMriuiekcubie yucia'

83

HaTypaJ'ILHLIe H OCJIbIC
qucia

84

HaTypaJ'ILHLIe n OCJIbIC
qucia




85

[IpuMeHeHue npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI

86

[IpuMeHeHne npu3HaKkoB
JEIIMMOCTH LIETIBIX YUCEI

87

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEIIBIX YHACEN:
HOJ u HOK

88

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEIIBIX YACENT:
HO/I m HOK

89

[IpuMeHeHnne npu3HaKoB
JEIIMMOCTH LIEIIBIX YHACEN:
OCTaTKH IO MOJYJIIO

90

[IpumeHeHne npu3HaKkoB
JeIMMOCTH LIEIIBIX YHUCEN:
OCTaTKH [0 MOJYITIO

91

[IpumeHeHne Npu3HaAKOB
JETMMOCTH LIEIBIX YHUCEN:
anroput™m EBkimna ans
pelIeHns 3a/1a4 B IEeNbIX
qucnax

92

KontponbHas padoTa:
"Teopus nenbix yucen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE




CHUCTEMbI U CUCTCMBI-
CICACTBUA

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHBIE METOIBI
pELLIECHUS CUCTEM U
COBOKYITHOCTEM
palMOHAIBHBIX YPABHEHHI

96

OCHOBHBIE METOIBI
pelIeHus CUCTEM U
COBOKYITHOCTEH
HppalMOHAIbHBIX
YpaBHEHUH

97

OCHOBHBIE METOI5I
pELICHUS CUCTEM U
COBOKYITHOCTEH
MOKa3aTeIbHbIX YpaBHEHUN

98

OcHOBHBIE METOBI
PELLIEHUS CUCTEM U
COBOKYITHOCTEHN
II0Ka3aTeIbHbIX YPABHEHUN

99

OCHOBHBIE METOIBI
pEIIeHUS CUCTEM H
COBOKYITHOCTEHN




JOrapupMHUECKIX
YpaBHEHUU

100

OCHOBHBIE METO/IbI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
JorapuPMUIEcKux
YpaBHEHUU

101

[Ipumenenne cucrteM K
PELICHUIO MaTeMaTUYEeCKUX
3a/1a4 ¥ 3a]1a4 U3
pa3IUYHBIX 00JIacTel
HayKHU U peaJbHOW KH3HH,
WHTEpIpeTanus
MOJTYYEHHBIX PE3YJIbTATOB

102

[Ipumenenue cucrem K
PELICHUIO MaTeMaTUYECKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHbIX 00JacTeit
HayKH U peaIbHOM JKU3HH,
UHTEpIpeTaIHs
MOJIyYE€HHBIX Pe3yJbTaTOB

103

[IpuMeHeHre HepaBEHCTB K
pELIEeHUI0 MaTeMaTHYECKIX
3aja4 ¥ 3a/1a4 u3
pa3nu4HbIX o0nacTeit
HayK{ U peaJibHOW )KU3HH,




HHTEpIpeTanus
IIOJy4EHHBIX PE3YJIbTATOB

104

KonTtponsHast padoTa:
"CucTemMbl pallMOHATBHBIX,
UpPPaLMOHATBHBIX
MOKa3aTeNbHBIX U
JIOTapu(PMUIECKUX
ypaBHeHHI"

105

PanmonaneHbie ypaBHEHHS
C ImapaMeTpamMu

106

PammmonansHbIe
HEpPaBEHCTBA C
napaMeTpamu

107

PanmonanbHbIe CHCTEMEI C
rnapamMmeTpamMmu

108

UppannonanbHbie
ypaBHEHUs1, HEPABEHCTBA C
rnapaMmeTpamu

109

HppatmoHanbHbIe CUCTEMBI
C mapaMeTpaMu

110

[TokazarenbHbie
ypaBHEHUs1, HEPABEHCTBA C
napameTpamu

111

IToka3zarenbHbIE CUCTEMBI C
napameTpamMu




112

Jlorapugmuueckue
ypaBHEHHS, HEPABEHCTBA C
napameTpamMu

113

Jlorapugmmueckue
CHCTEMBI C TTapaMeTpaMu

114

Tpuronomerpuueckue
YPaBHEHUS € ITapaMeTpaMu

115

Tpuronomerpuueckue
HEPABECHCTBA C
rapameTpamu

116

Tpuronomerpuueckue
CUCTEMBI C TapaMeTpaMHu

117

[Toctpoenune u
UCCleI0OBaHUE
MaTeMaTUYECKUX MOJIEIEN
pEeabHBIX CUTYaAIUH C
MTOMOIIBIO YPaBHEHUH C
rnapaMmeTpamu

118

[Toctpoenue u
HCCIIeIOBaHUE
MaTeMaTHYeCKUX MOJIeNen
peabHBIX CUTYyallui C
MTOMOIIBIO0 CUCTEM
ypaBHEHUH ¢ IapameTpamu

119

[Toctpoenue u
ncciaea0BaHue




MaTeMaTH4EeCKUX MOJENe
peanbHBIX CUTYALMM C
IIOMOIIIBIO CUCTEM
YPaBHEHUH C ITapameTpamu

120

KonTtponsHast padoTa:
"3anaun ¢ mapamerpamu"

121

[ToBTOpeHnue, o6o01IICHNE,
CHCTEMAaTH3aINs 3HAHWH:
"YpaBHeHus"

122

[ToBTOpeHue, 0600IICHNE,
CUCTEMAaTH3aIs 3HAHWH:
"YpaBHeHus"

123

[ToBTOpEeHue, 0600IICHNE,
cUCTEMaTH3alys 3HaHUH
"YpaBuenus. CucteMbl
ypaBHEHHIT"

124

[ToBTOpEeHuEe, 0600IICHNE,
CHUCTeMaTH3aIysl 3HAHMMH:
"HepaBenctna"

125

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTHU3aIysl 3HAHMH:
"HepaBenctna"

126

[ToBTOpEHUE, 0000IICHNE,
CUCTEMaTH3aI1s 3HAHHA:
"HepaBencrsa"




127

[ToBTOpEeHue, 060061ICHNE,
CHCTEeMaTH3aI1s 3HAHUI:
"[IpousBosaHas u eé
npuMeHenue"

128

[ToBTOpEenue, 06001ICHNE,
CHCTEeMaTH3aI1s 3HAHUI:
"[IpousBosaHas u e€
npuMeHeHue"

129

[ToBTOpenue, 0600IICHNE,
CHCTEeMaTH3aI1s 3HAHUI:
"[IponsBonHas u e€
IpUMeHeHue"

130

[ToBTOpEeHnue, o600IICHNE,
cUCTeMaTU3alysI 3HaHUH
"UnTerpan u ero
npuMeHeHue"

131

[ToBTOpEeHUE, 0600IICHNE,
CHUCTeMaTH3aIysl 3HAHMMH:
"®yukuun"

132

[ToBTOpEeHuE, 0600mEHNE,
CHUCTEeMaTH3alysl 3HAHMH:
"®yHkunn"

133

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTH3allysl 3HAHMIA:
"OyHKuun"




134 Hrorosas KOHTpoIbHASA 1 1
paborta

135 Hrtorosast KOHTpOJIbHASA 1 1
paborta

136 IIOBTOpeHHC,O606UICH%e, 1
CUCTEeMaTH3aIus 3HAaHUI

OBUIEE KOJIMYECTBO
136 10

YACOB I10 ITPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET






