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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHsplii Kypc «Anrebpa W Havala MaTEMATHUYECKOTO aHAIM3a» SIBISIETCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oodiiero odopazoBaHus,
IOCKOJIbKY, C OJHOW CTOpPOHBI, OH OO€cleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y uis
M3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, GOpMUpPYET
JOTHYecKoe M abCTPaKkTHOE MBIIIJICHHE 00yJYaroNInXcs Ha YpPOBHE, HEOOXOAUMOM
JUTsl OCBOEHUSI HH(GOPMATHKH, OOIIECTBO3HAHUSA, UCTOPUHU, CIIOBECHOCTH U JIPYTUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (QOopMyIHpyeTr cBOU
JTOCTH)KCHHS B MaTeMaTHIeCcKoi hopme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY JJI YCIEUIHOI'O OBNAJACHHUS 3aKOHaMU (PU3UKHU, XHUMUHU, OHUOJIOTHH,
MTOHMMAaHUSI OCHOBHBIX TCHIICHIINNA Pa3BUTHS SKOHOMHKHU U OOIICCTBEHHOW KU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNb30BaTh WX IS JajbHelinero oOpa3oBaHUs U B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi oBlajeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIIMSIMH anreOphl M MaTeMaTHYeCKOro aHalu3a pa3BUBaeT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JIOKa3hIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETH3aIlUi0, a0CTparupoBaHWE W AaHAJIOTHIO, (OPMHPYET
KpPEaTHUBHOE ¥ KPUTUYECKOE MBIIIJICHUE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanu3a» OOYYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHUS MPHUKIAAHBIX 3a/ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
WHTEPNpPETAllMd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCA C  [pUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE M HUCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHblii Kypc 00JIajaeT 3HAUYUTEIHHBIM BOCHHUTATEIHHBIM IMOTEHIIUAJIOM,
KOTOpBIA peanu3yercs Kak 4Yepe3 Yy4eOHbId MaTepual, CIIOCOOCTBYIOIINN
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 crenuduky ydeOHOM
JESTENbHOCTH, TPEOYyIOMeH MPOJOKUTEILHOW  KOHIEHTpAIlMd  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, ~aKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3@ IOJYYCHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHus anredpe M HayallaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT JEATEIHHOCTHBIN MPUHIIUI 00yUCHUS.

B crpykType yuebOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHalM3a» BBIICTICHBI CIEAYIONINE COJepKaTEIbHO-METOANYecKre TuHuu: «Uucna
U BBIUUCICHUS», «DYHKIIUU U rpadukuy, «YpaBHEHUs U HepaBEeHCTBa», «Hauama
MaTEMaTHYECKOTO aHanu3a», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIC



COJIepPKATEeIbHO-METO/IMYECKHE JIMHUM U3YYaloTCs Ha MPOTSHKEHUU JBYX JIET
o0ydeHusi Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO OIOJIHSS
ApYr Ipyra W MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMHu M pazjenamu. JlaHHbIN
yu4eOHBIH KypC SIBISE€TCS WHTErPAaTUBHBIM, ITOCKONBKY OOBeAMHSIET B cebe
COJIep)KaHME HECKOJIbKUX MaTeMaTHYeCKUX JIMCUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHUS, MAaTEMAaTUYECKUN aHaINU3, TEOpUsS MHOXKECTB, MaTeMaTU4ecKas
noruka u npyrue. Ilo mepe Toro kak oOyuwaromiuecs: OBIaJeBalOT BcE Ooree
MIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIeN0oBaTeNbHO (hopMupyercs u
COBEPILIECHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJEelIb peaJbHON
CUTYalluH, IPUMEHTHh 3HAHUS, MOIYYEHHbIE NPU M3YYEHUU yuyeOHOro Kypca, JUis
pEILIEeHUsI CaMOCTOSITEIbHO C(HOPMYITMPOBAHHON MaTeMaTUYECKOM 3aaun, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

CopnepxarenbHo-MeTon4ecKas JUHUS «Yucia U BBIYMCIEHUS» 3aBEpIIAET
(opMUpOBaHNE HABBIKOB HCIOIb30BaHUS IEHCTBUTENBHBIX YUCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazosanus. Ha ypoBHe cpenHero obuiero
oOpa3zoBaHus 0co0O€ BHUMaHHUE yAensieTcs  (POPMUPOBAHUIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKJIIOYAIOIIUX B C€0sl MCIOJIb30BAHUE Pa3IUYHBIX
dopM 3amucu 4yucia, yMEHHE JeJaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAKECHHSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMble OOYy4YaloIMMCS MHOXECTBAa HATypalbHBIX, LEJBIX,
palMOHANbHBIX M JEHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM W3 3TUX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My cHeUu(pUYECKUEe 3aJaud M OIepaluu: JEJIEHUE Hauelo,
ONEPUPOBAHUE OCTATKaMH HA MHOXKECTBE LIEJbIX YHUCEN, OCOObIe CBOMCTBA
palMOHAIbHBIX M MPPAlMOHANBHBIX YHUCEN, apu(METHUECKHE ONEpalii, a TaKKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HAaKOMCTBY C BO3MOXXHOCTSMH MX TPUMEHEHHS ISl PEIICHUs pa3jNdHbIX 3a7ad
(GopMupyeTcsl NpeACTaBIEHNE O €IUHCTBE MATEMAaTUKM KaKk HayKu U €€ pojiu B
NOCTPOECHUU MOJIENEH peallbHOTO MHpa, IIUPOKO HCIONB3YIOTCA 00001IeHne U
KOHKPETH3aIHsL.

JIuanusa «YpaBHEHUS U HEPABEHCTBA» pEANM3YeTCs Ha MPOTSHKEHUHM BCETO
o0yueHusi Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUs, MOCKOIbKY B KaXJIOM
pasnene IIporpaMmel HMPEenyCMOTPEHO pEIIEHUE COOTBETCTBYIONIMX 3anad. B
pesyiapraTe OOydaroluecss OBJIAJEBAIOT PA3NIMYHBIMM METOAAMH  PELICHUS
palMOHANbHBIX, HMpPPAalMOHANbHBIX, IIOKA3aTENIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakXke 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HUCHOJIB3YIOTCS MPHU
UCCIIeZIOBaHUN (PYHKIHI C TOMOIIBIO MPOU3BOJHON, MPU PEHICHUH TPUKIIATHBIX



3a/1a4 U 3a/1a4 Ha HaXOXJAeHHWE HAauOOIBIINX U HAMMEHbIIUX 3HAYECHUU (DYHKIUU.
JlanHasi conepkarenbHas JUHUSL BKIIIOYAeT B ce0sl Takke (OpMUPOBAHHE YMEHUMN
BBITIONHATE  pacu€rel 10  (QopmynaMm, mnpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUM, A& TAKXKE BBIPAKECHUU,
collepKallluX cTerneHu W Jiorapudmel. brarogaps u3ydeHuro aiareOpandeckoro
Marepuana IIPOUCXOAUT  JaJbHEHIIEE  pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJIEHUS O0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHuid, pabOThl C  CHMBOJBHBIMH  (oOpMamMHu,  IPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Anredpa
npennaraetr S(QQPEKTUBHbIE WHCTPYMEHTHl IS PEHICHUS TMPAKTUYECKUX W
€CTECTBECHHO-HAYYHBIX 33J1a4, HAIVISIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToAuueckass JuHUA «DyHKUMH H TpaduKu» TECHO
neperieTaeTcs ¢ JPYruMU JIMHUAMH y4eOHOrO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATENBbHOCTD N3YUeHUs MaTepuana. M3yuenue creneHHon,
NOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
U rpaduKOB, UCHOIb30BaHUE (DYHKIMM ISl pelIeHus 3a1ad U3 JAPYTUX y4eOHbIX
IIPEAMETOB U PEaJIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIU30M,
TaK M C PEIICHUEM ypaBHEHUN W HepaBeHCTB. lIpu 3ToM OojblIOoe BHUMaHUE
yaensiercsi GOpMUPOBAHUIO YMEHHS BBIpaKaTh (POpMyraMu 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJTMYMHAMU, HCCIEIOBaTh MOJYyYECHHbIE (PYHKIIMH, CTPOUTh UX
rpaduku. Matepuan 3TOl cofep>KaTebHON JTMHUN HAIEeH Ha Pa3BUTHE YMEHUUN
M HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCUMOCTA MEXKAY BEIMYMHAMHU B
paziuuHor ¢dopme: aHATUTHYECKOM, rpaduyeckord U cioBecHo. Ero msyueHue
CIIOCOOCTBYET ~Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOT .

ConepxarenbHas JuHUsL «Hadanma mMareMaTudeckoro aHajiu3ay IO3BOJISET
CYIIECTBEHHO PACUIMPUTh KPYr KaK MAaTE€MaTHYECKUX, TAK M MPUKIAJHBIX 3a/1ady,
JOCTYIHBIX OOYyYarouuMcs, TaKk KaK y HUX TOSBISAETCS BO3MOXXHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIHMA, ONPEACTATh WX HAWOONbIINE W HAUMEHBIIHE
3HAQYECHUS, BBIYUCIATH mom@aan ¢Guryp v oObEMBI TEN, HAXOAUTh CKOPOCTH M
yCKOpeHus TnpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHMSI MaTE€MaTHUYECKHUX MOJIENIEd pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOAUTh HAWIy4Yllee PENICHHE B MPUKIATHBIX, B TOM YHCIIE
COLMAIBHO-?)KOHOMHUYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MAaTUYECKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUN pPACTO3HABATh MPOSIBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE W HCKyccTBe. OOydaroniuecs: y3HAIOT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOANYECKas: JUHUS «MHOXXeCTBa M JIOTMKa» BKIIIOYAET B
ceOst DJIEeMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIUNA BCE pa3/Ieibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTUYECKUE
TUCITUIUTMHBL W WX TPWIOXKEHUsS B eawHoe Ienoe. IloaToMy BaxHO JaTh
BO3MOXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISl BHIPAKEHUS CBOMX MBICIIECH.
JpyruM BaXKHBIM TPU3HAKOM MaTEeMaTUKM KaK HayKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIIICHHS
00yJaroIIMXcs, TO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUYECKHX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
PUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUS MOJEIEH pealbHbIX
CUTYyaIllMii, WCCJIEAOBAHMS OSTUX MOJEICH C TIOMOIIBIO ammapaTta aureOpbl |
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPEeTaliyd TOJyYEHHBIX pe3ylbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXK/IbIM M3 Pa3/eoB MPOrpaMMBbI, ITOCKOJIBKY BECh MaTepra
y4e0HOTO Kypca IMMPOKO HCIOJB3YeTCsS NI pEenIeHUs NMPHUKIaAHBIX 3amad. [lpu
pEIICHUM  pEabHBIX  NPAKTHYECKUX  3a7ad  OOydYaroIuecs  Pa3BHBAIOT
HaOII0aTeNIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlesitenpHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TPUKIAIHBIX 3a7a4
OpTaHMU3yeTCs B IpoIlecce M3yUeHHs BCEX TeM Y4eOHOro Kypca «Anredpa u Hadyasa
MaTeMaTUYECKOTO aHaTN3ay.

Ha wu3yuenune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOrO
aHanuzay» orBoauTcs 272 daca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOLIEHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaaHbIX 3a7a4 U3 Pa3INYHbIX OTPACIeH 3HAHUU U PEAIbHOM KU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIIa U €ro cBOoMcTBa. [IpuOmmk€HHbIE BHIYUCICHUS, IPABUIIa
OKPYTJICHHUs, IPUKUIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHHMN.

Crenenp ¢ uenbiM mnokaszareneM. buHom Hsrorona. Hcenonbs3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

Crenenp € palnMOHaJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHI'€HC YMCIIOBOIO apryMEHTa.

YpaBHeHHsI 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEpPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  UeIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelieHus
VPPaLMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

Jlorapugpmunueckue YpaBHEHHMUS. OcHOBHBIE METO/IbI peLIeHMs
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHHi. Ornpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKHl CMBICT U
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYCHHs, IPUMEHEHUE ONPENETUTENS ISl PELICHUS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[TocTpoeHnne MaTeMaTUYECKUX MOJEIEN PEeaJbHOM CUTyalUMH C IOMOIIBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHKUUM U rpaduku

OyHKus, crnocoObl 3afaHus (yHKIMK. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkmuit. I'padux  pyHkium. DnemeHTapHble MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ysakuuu. [IpomMexyTKM MOHOTOHHOCTH (yHKIMM. MakCUMyMbl ¥ MHUHHUMYMBI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

JIunelinasi, KBaApaTU4HasT W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTEMEeHW Kak (YHKIMH OOpaTHOMU
CTENEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass U jorapupmuyeckas (GyHKUMU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpad@ukoB GyHKIMMA 715 pEeLICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoleccax | SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUS IMOCIeaoBaTeNbHOCTEN. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE 17} OTpaHUYECHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHalih3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

ApudpmMernueckas u reomeTpuueckas nporpeccu. beckoHeuHo yObIBaroIast
reoMmerpuueckas nporpeccus. CymMma OeCKOHEYHO YObIBaIOIEH IeOMeTpUYECKOi
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyia CI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKIAJTHOTO XapaKTepa.



HenpepwiBubie (GyHKIMM W WX cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadukoB (yHkumii. CBoicTBa (YHKIIMHA HENPEpPHIBHBIX Ha OTpe3ke. Merton
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BTOpas npousBojaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKU U
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jluarpammsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMMCAaHUSl PEaJbHBIX MPOLECCOB W SBJIEHUM, MPU PELUICHUU 3aay M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpIuii obnmi aenmutens (mamee — HOJl) m HamMenbimee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass U TPUTOHOMETpUYECKas (POpPMBbI
3aMiCH KOMIUIEKCHOTO 4Hciia. ApudMeTHYecKHe Oreparud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPJMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncina. [Ipumenenue
KOMIUIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a/aY.

YpaBHeHUA U HEPABEHCTBA

Cuctema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHbBIC
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. Perienne TpuroHoMeTpuyecKuX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UpPalMOHATBHBIX, TTOKA3aTEIbHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEeMaTUYECKUX 3a/ad M 3aJlad W3 Pa3ju4HbIX 00JacTe HayKH U pealbHOM
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHKUnM U rpapukn

I'padpux kommnoszunmu Qyskuuii. ['eomerpuueckue o0Opas3bl ypaBHEHUUA U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre MeToawl pelieHUss ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanne rpadukoB (QyHKIUN I HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHenre MpoU3BOAHON K UCCIEIOBaHUIO (YHKIIMM HA MOHOTOHHOCTH H
skcTpeMyMmbl.  Haxoxzaenue  HauOoNbIIEro WM HAUMEHBLIErOo  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3a/ladax, Ui ONpPENeNIeHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruucnenue
onpenenéHHoro uHTerpana mno popmyne Hetotona-JIeitonuna.

[IpumeHneHne uHTErpana A HAXOXKIEHHUS IUIOWAAed IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICIUPOBAHUE pEANTbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOT'O U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Ipolenyp TpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHYKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIbI,
UCTIOJIb30BAaHUE DJTHX JOCTIKCHWHM B JIPYyruX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOrO MOBEJECHUS, CBA3AHHOIO C MPAKTHUYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKH U JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAsl SCTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb YMEHUS TMPUMEHSATH MaTEMaTHUUYECKHWE 3HAHUS B
MHTEpEeCcax 310pOBOIro U 0€30MacHOro 0dpasa KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryisipHas ¢u3udecKkass akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03JJ0POBUTEIHHON J1€SITENIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IEHHOCTH TPYIOJII00Us, HWHTEpeC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymiedt npodeccud W pealu3oBBIBATH COOCTBEHHBIE >KM3HECHHBIC IIJIAHBI,



FOTOBHOCTH M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHHI0 U
caM0ooOpa30BaHUI0 Ha TPOTSHKEHWU BCEM JKU3HHM, TOTOBHOCTh K aKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKONH KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE II100aIbHOr0 XapaKTepa dKOJIOTHISCKUX POo0IeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pelieHus 3aaad B 00J1acTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHUE TIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKd Kak cdepbl 4YeI0BEYECKOW eATEIbHOCTH, JTaloB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU W MaTeMaTHYeCKOW KyJIbTypOW KakK CpPEJACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh U XapAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEeMaTUUYECKHUX
OOBEKTOB, TIOHATHM, OTHOUIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeIeNICHHsI TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATh,  (OPMYJIUPOBATH U  MpPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(MpsiMbI€ ¥ OT MPOTUBHOIO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTEH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BEIOWpaTh cmoco0 perieHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh  HauOoyiee MOAXOASIUMUA € YYETOM
CaMOCTOSITE€IILHO BBIJICTICHHBIX KPUTEPUER).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIONB30BaTh BOMPOCHl KaK HCCIICNOBATENbCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, sIBICHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTY 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

NPOrHO3UPOBATh BO3MOXKHOE pAa3BHTHE IIPOIlecca, a TakKe BBIABUTATh
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITH ACPUIIMTHI MH(DOpPMAIMK, TaHHBIX, HEOOXOAMMBIX NJIi OTBETa HA
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(GOPMAILIUIO U3 UCTOYHUKOB PA3IMIHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TPEIACTABIATh €¢ B paslIWYHBIX (popmax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaJEKHOCTh uHbopMaIu o CaMOCTOSITETILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHBbIC Y4eOHbIe 1eHCTBUA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUA IO XONY PELICHUS 3a1auy,
KOMMEHTHUPOBATh MOJIYYECHHBIN pPE3YIbTarT;

B X0/€ OOCYKJEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIECHUs, COIIOCTABIATh CBOM CYXKACHUA C CYXICHUAMU JPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3MuM€ M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEA0BAHUA,
POEKTa, CaMOCTOSATEIBHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranuzanus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEILICHUS 3a/1aud, BEIOMPATh CIIOCOO pEHIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(POpPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJQJCTh  HABBIKAMHU  TO3HABAaTEIbHOM  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJS Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHUYE€CKOU 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATH PUUUHBI
JOCTIKEHUS WA HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMAaTh U HCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON Y WHIWBHAYAIBHOU
paboThl mMpU pelmeHur Y4eOHBIX 3aja4y, MPUHUMATh Ie1b COBMECTHOM
NEeSATENbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW paboOThl, paclpeiessiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXXJAaTh MPOLECC U pPe3yiabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBAaTh B TPYyNMOBBIX (opMax paboThl (0OCykIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» H HHBIE), BBIIOIHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAaMU KOMaHJbl, OIICHUBATH
KauyeCTBO CBOEro BKJa/Ja B OOLIUU MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMO/ICHCTBUSI.

IHPEJMETHBIE PE3YJIBTATBI

K konmy obOyuenmss B 10 kJjacce oOydarOIIMHCS TOJYYUT CIECIYIOIINE
IpeAMETHBIE Pe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTUYECKOTI0 aHAJIU3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TMOHITHSAMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHAs
nepuoanyeckas JIpoOb, MPOLEHTHI, HPPAUMOHATBHOE YHCJIO, MHOXKECTBA
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh JpOOM W TPOLEHTHl IS PEHICHUS NPUKIAAHBIX 3aJad U3
PAa3IMYHBIX OTPACIIEN 3HAHUWN U PEATIbHOU KU3HU;

MPUMEHSTH NPUOINAKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTIICHUSI, TPUKUAKY U
OLICHKY pe3yJbTara BEIYMCICHUMN;



CBOOOJTHO OMEPHUPOBATh TMOHATHEM: CTENEHb C 1EJbIM [O0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOASILYI0 (POPMY 3aITUCH JEHCTBUTEIBHBIX YHUCEN JUISl PEIICHHUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHMS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHDb C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOOHO OINEPUPOBATh MOHATHUSAMHU: JIOTapudM UHCHA, JCCITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJHO OMEPHUPOBATh MOHATUSIMU: CHUHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUSIMU: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHSTHUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOJbl PELIECHUs PAlUOHAIBHBIX M JpOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUSAMH: MHOIOYIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(p(UIMEHTaMH, KOPHU MHOIOYJI€HA, NPUMEHAThH
JIeJIEHUE MHOTOWIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL pELIeHMs 3a1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENbs MaTpulbl 2 X 2 W €ero TIEOMETPUYECKHM CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpEAEHUTENss 2 X 2 JJid BBIUMCICHHS €r0 3HA4YeHUS,
OPUMEHATh ONPEAENIUTENN JJII PELIeHUS CUCTEMBl JIMHEWHBIX YpaBHEHUM,
MOJIEJINPOBATH PEAbHBIE CUTYAllMU C IIOMOLIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCJIE0BaTh ITOCTPOEHHBIE MOJEIH C IOMOLIBI0 MATpHUL] M OIpEAEIUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUH C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPaKEHUU;

BBITIOJIHATH MPE00PA30BAHMS YUCTOBBIX BHIPAXKEHHM, COAEpKALUX CTETIEHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBONCTBA norapumMoB TSt nmpeoOpa3oBaHUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPPAIMOHANIBHBIC, IMOKa3aTelIbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIC TPUT'OHOMETpUUIECKUE (POPMYIIBI AJis TIpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HeoOXoauMmble (QOpMyabl A pPEHMIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CUTYallMd Ha S3bIKe€ ainreOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (DYHKIIUS, CIOCOOBI 3a7aHusl (DYHKITHNH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMMO3UIMS (QYHKIUNA, Tpaduk (QyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOXKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOHO OMEpPUPOBATh MOHATHSAMH: YETHBIE M HEUETHbIE (DyHKUHUH,
neproandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMBI H
MUHUMYMBI (YHKIMHM, HAuOOJbIIee M HaUMEHblIee 3HaueHue (YHKIUH Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIIHS C HATypajJbHBIM U
[ENbIM TIOKa3aTeneM, rpaduk cTeneHHOW (QYHKIMU C HATYpadbHBIM M IEJIBIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHdu Kak (YHKIHUA OOpPAaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEWHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BBEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHHUE UX TPAPHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAsl U JorapupmMuyeckas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIS PEIICHHS
YPaBHEHW;

CBOOOMHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpezieieHre TPUTOHOMETPUYECKUX (QYHKIIMNA YUCIOBOIO apTyMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEIICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaNbHON
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana maTeMaTH4ecKOro aHaIu3a:

CBOOOIHO ONEpUPOBATh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi TeOMETPHUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMAJILHBIN pOCT, GOopMya CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJIsi PELIECHUS peallbHbIX 3a/ad MNPUKIIATHOTO
XapakTepa,



CBOOOJIHO OTEPUPOBATH MOHITUSIMHU: TTOCJIEIOBATEIILHOCTD, CITIOCOOBI 3aaHuUs
MOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IMOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OIEpPUPOBATh TMOHATUSMH: HENpPEphIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIWS, HENPEphIBHAs Ha OTPE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TOHATHUAMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISITH MTPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (DU3MUECKUN CMBICT MPOM3BOJHOM st
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh MOHSATHUAMH: MHOXECTBO, OMEpallMU  HaJ
MHOECTBAMU;

UCIIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATh TMOHSTUSMU: OIpeJeTeHue, TeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K konmy ob0yuenuss B 11 kjacce 0OydyarOIIMICS TOJYYUT CIEIYIOIINE
peAMETHbIE PE3yNbTaThl MO OTJAEIBLHBIM TeMaM padodel MporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpUPOBATH TMOHATHSIMH: HATypalbHOE H IEJ0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOJH30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl u HOK HaTypasibHBIX 4MCeNn sl pelIeHUs 3aa4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHSATUAMH: KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YHKCIa B alreOpanvyeckou u
TPUTOHOMETPUUECKON (PopMe, BBHITIONHATHL apuMETUUECKHUE OMNEpaIlud C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAMOHAIIBHBIE, MOKa3aTelIbHbIE U
norapu(MUYECKUe HEpaBEHCTBA, HAXOAMTh MX PEHIEHHS C  [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM NpH pEUIEHUHU TPUTOHOMETPHUUECKOTrO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATH  HEoOXOoAMMbIE  (OpPMYJbl JJIE  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPaBEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHs, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUIM U HEPABEHCTB;

pemark palOHANIBHBIE, UppalHOHAJIbHBIE, IIOKa3aTelIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH rpauyecKre METOMbI JI PELICHUs] YPaBHEHUN U HEPABEHCTB, a
TAKKe 3a/1a4 C IapaMeTPaMHU;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM alapaTta aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUMN U TPaPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOUTh TI'E€OMETpUYECKHE 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOIHO OMNEpPUpPOBaTh TMOHATUAMU: TpadUKU TPUTOHOMETPHUUECKHUX
byHKIIMI;

OPUMEHATh (PYHKUMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTreMaTH4yecKoro anajamsa:

UCIOJIb30BaTh MIPOU3BOJHYIO JJI UCCIIEAOBAHNUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAUTh HanOoJblIee U HAUMEHbIIee 3HaUYeHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IPOM3BOAHYIO JUIsl HAXOXKJICHUS HAWIYYIIEro pELICHUS B
IPUKIAIHBIX, B TOM YMCJIE€ COLUAIbHO-D)KOHOMHYECKMX, 3aJadax, s
OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHHUs Tpolecca, 3aJaHHOro (Gopmysnod wuiH
rpaguKom;



CBOOOJHO  ONEPHUPOBATh TOHATHAMH: IIEPBOOOpaA3Hass, ONpEICIEHHBIN
UHTETpaJl, HAXOIUTh TEPBOOOPA3HBbIC DJIEMEHTAPHBIX (QYHKIUH W BBIYUCITH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHHE O MAaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha TPUMEPE
coctaBiieHUs MU PpepeHInaIbHBIX YPaBHEHUIA;

penaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KonuyecTBo 4yacos JJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3aesioB M TeM (uudposbie)
n/n NPOrpaMMbI Bcero Konrponpiibie | Iparririeckite o0pa3oBaTe/IbHbIE
padoThI patoThI pecypest
MHO3KeCTBO JIeHICTBUTEIIFHBIX YUCEIL.
1 MBHorounensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBbI JIMHEHHBIX
YpaBHEHUI
5 Oynkrmy u rpadukn. CreneHHas QyHKIHS C 12 1
LEJIBIM [TOKa3aTeeM
3 Apudmerndeckuii KopeHb N-0ii CTENEHH. 15 1
WppanyonanbHble ypaBHEHUS
4 ITokazarensHast pyHkius. [TokazaTenbHbie 10 1
YpaBHEHUS
5 Jlorapupmuueckast QyHKIHS. 18 1
Jlorapugmuueckue ypaBHEHUs
6 TpuroHoMeTpruyeckue BEIpaXKEHUS U 99 1
YpaBHEHUS
7 [locnenoBaTenbHOCTH U IPOTPECCUU 10
8 HenpepriBubie Gpynkimu. [TponsBognas 20
9 [ToBTOpEHNE, 0000IICHNE, CHCTEMATH3AITUS 5 9
3HaHUI
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 10 0




11 KVIACC

KoanuyecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB M TeM (uudpossie)
n/n MPOrpamMMbl Bcero Komrpossanie | Hpaxmaaeciue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Uccnenosanue QyHKIHMI ¢ TOMOIIBIO 29 1
MTPOU3BOJTHOM
2 ITepBooOpa3Hast 1 HHTErpal 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerpuyeckne HepaBEHCTBA
4 HpparnmoHaibHbIe, OKa3aTebHbIC U 24 1
norapu(MUIEeCKe HEPaBEHCTBA
5 KomrnekcHsle uncna 10
6 HatypanbHble u 11embie urcia 10
CucTeMbl palioOHATEHBIX, HPPAITOHATEHBIX
7 MOKAa3aTENbHBIX U JIOrapu()hMUIECKIX 12 1
YPaBHEHUU
8 3aa4yM ¢ mapameTpamu 16 1
9 [ToBTOpEHUE, 0000IICHHE, CHCTEMATH3AITUS 16 5
3HAHHH
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 136 10 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBanue pasaesioB u

TEM NMIPOrpamMmbl

KommuecTBo 4acos

Jara uzyyenus

KounTtpoJsbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Ilnanupyemas

dakTHuecKas

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTeJIbHbIE

pecypcbl

[ToBTOpEHUE Kypca
OCHOBHOM IIKOJIEL.

IloBTOpEHUE Kypca
OCHOBHOM IIKOJIBI

IloBTOpEHME Kypca
OCHOBHOM IIKOJIBI

Cmapmosas ouaznocmuka

MHO»xecCTBO, Orepanyy Haj
MHOYKECTBAMU U UX
cBoMcTBa. /lnarpaMmMsal
Diinepa-Benna.
[IpumeHeHne TEOpETUKO-
MHOYKECTBEHHOI0 anmnapara
JUIS peLeHNs 3a1a4

ParmmonasnpHbIe uncia.
OOBLIKHOBEHHBIE U
JeCATUYHbIE JPOOH,
MPOIICHTHI, OECKOHEYHBIC
NepUOANIECKUE TPOOH.
[Tpumenenne apobdeit u
TIPOIICHTOB ISl PEIICHHUS




IMPUKIIAAHBIX 3a/1a4

JleriCTBUTEIIBHBIC YHCIIA.
PamnonanbHbIEe 1
MppalMOHAIIbHBIEC YK CIIA.
Apudmernueckue onepaiuu
C IE€UCTBUTEILHEIMU

YU CIIAMHA

Monynb qeNCTBUTENBHOTO
YHclia ¥ €ro CBOMCTBA.
[Tpubmmxénnsie
BBIUHCIICHUSI, PaBUIIa
OKpPYIJICHUS, IPUKUJIKA U
OLICHKA pe3ysbTaTa
BBIYHCIICHUH

OCHOBHBIE METO/IBI PEIIEHUS
HEJbIX U IPOOHO-
palMOHAILHBIX YPAaBHEHHUN U
HEPaBEHCTB

10

OCHOBHBIE METO/IBI PEILIEHUS
HEJNbIX U IPOOHO-
palMOHAILHBIX YPABHEHHUN U
HEPaBEHCTB

11

OCHOBHBIE METOJIbI PEIICHUSI
LEJbIX U IPOOHO-
paIMOHAIILHBIX YPaBHEHUHA U
HEPaBEHCTB

12

MHorouwieHsl OT OJTHOHU
nepeMeHHou. Jlenenue
MHOT'OWIEHA HA MHOTOWIEH C




ocratkoM. Teopema besy

13

MHOTO4IEHBI C IEeTBIMA
kodpdurmentamu. Teopema
Buera

14

Perenue cucteM JJHHENHBIX
YpaBHEHHUI

15

Pemienne cucrem TMHEUHBIX
YPaBHEHHUI

16

17

Marpuna cucreMbl
JIMHENHBIX YPaBHEHUU.
OrnpenenuTens MaTPHUIIbI
2X2, ero reoOMeTpUYECKUil
CMBICJI 1 CBOIMCTBA,
BBIYMCIICHUE €0 3HAYEHUS

OrnpenienuTens MaTPUIIbI
2X2, ero reoMeTpUYECKUil
CMBICJI 1 CBOMCTBA,
BBIYHMCIICHHUC €T0O 3HAYCHUS

18

[Ipumenenue onpeaenurens
JUISL PELLICHUS] CUCTEMBI
JUHENHBIX YPABHEHUM

19

Pemrenne npukimaaHsIx 3ama4q
C TIOMOIIBIO CHCTEMBI
JIMHENHBIX YPABHCHUN

20

Pemenne npuknaaHbix 3a1a4
C TIOMOIIBIO CHCTEMBI
JIMHENHBIX YPABHCHUN

21

Koumponvuasa paboma Nel :




"Payuonanvuvie ypagnenus u
nepaserncmesa. Cucmemol
JIUHEUHbIX ypasHeHuu"

22

OyHKIWS, CTIOCOOBI 3a/1aHUS
¢bynkuuu. Bzaumuao
oOpaTHbIe (HYHKITUH.
Kommoszumust GpyHKimii

23

['padux GpyHkumu.
DneMeHTapHbIe
npeoOpa3oBaHus TPaPUKOB

yHKImit

24

Ob6unactb onpeneseHus: u
MHO>KE€CTBO 3HAYCHUI
bynkm. Hynmu Gyaxmmm.
[IpomexxyTku 3HaK
ITOCTOSIHCTBA

25

Yérable 1 HeYETHEIE
bynkimun. [lepronnyeckue

¢bynkimn. [IpomexyTku
MOHOTOHHOCTH (PYHKITHH

26

MaxkcuMyMbl 1 MUHUMYMBI
¢bynkim. Hanbonbiiee u
HavMEHbIlIee 3HaYCHHE
(YHKIMH Ha IPOMEKYTKE

27

JIuHelHas, KBagpaTuiHas u
JTpoOHO-TMHENHAs (QYHKLIUH

28

DneMeHTapHOe
MCCIIeIOBAaHUE U TIOCTPOCHUE




rpaduKoB 3TUX GHYHKIUN

29

DneMeHTapHOe
UCCIIeIOBaHUE U IOCTPOCHUE
rpaduKoB 3TUX HYHKITHIA

30

CremneHs C 1EIbIM
nokazareyieM. buaom
Herorona

31

CreneHs C 1EIbIM
okasarejieM. buaom
Hrrorona

32

33

34

Crenennast QyHKIUS C
HATYPAJTHHBIM H [EJTBIM
nokaszarenem. E€ cBolicTBa 1
rpaduk

Koumponvuas paboma No2:
"Cmenennas gpynkyus. Eé
ceoticmea u epagux”

ApudpmeTnieckuii KopeHb
HATypaJIbHOM CTETICHU U €TO
CBOMCTBA

35

Apudmerndeckuil KOpeHb
HATypaJIbHOM CTETIEHU U €TO
CBOMCTBA

36

[TpeoOpazoBaHus YMCIOBBIX
BBIPayKEHUH, COEPIKAIIINX
CTETICHU ¥ KOPHU

37

[TpeoOpazoBaHus YMCIOBBIX
BBIPaKEHUH, COJEPIKAILINX




CTCIICHU U KOPHHU

[IpeoOpa3zoBaHUs YHCITOBBIX
BBIPAYKEHUH, COIepKaIINX
CTETIeHU ¥ KOPHU

HppanmonanbHbie
ypaBHeHUs.. OCHOBHbIC
METO/IbI pEIICHUS
MPPalMOHATIbHBIX
YpaBHEHHI

HppaunonaibHbie
ypaBHeHUs1. OCHOBHBIE
METO/bI PEIICHUS
VPPALMOHAIBHBIX
YpaBHEHHUI

WppaunoHaibHble
ypaBHeHUs1. OCHOBHbIE
METOIbI PELICHUS
UppaLMOHATIbHBIX
YpaBHEHUI

PaBHOCHIIBHBIE TEPEXO/IBI B
PELIEHUH UPPALOHAIBHBIX
YpaBHEHUI

PaBHOCHIIBHBIE IEPEXO/IBI B
PELICHNH NPPALMOHAIIBHBIX
YpaBHEHHUU

PaBHOCHIIBHBIE IEPEXO/IBI B
pEeLIEHUN UPPALMOHATIBHBIX
YpaBHEHHUI




45

PaBHOCUIIBHBIE IEPEXO/IBI B
pELIEHUN UPPALMOHATIBHBIX
YPaBHECHHUI

46

CaoiicTBa U rpaduk KOpHs
N-0if cTeneHu Kak (PyHKIUH
00paTHOM CTETICHU C
HATypaJIbHBIM MTOKa3aTeNIeM

47

CoiicTBa 1 rpaduK KOpHS
N-0if cTeneHu Kak (PyHKIUH
00paTHOM CTETIeHU C
HATypaJIbHBIM [TOKa3aTeNIeM

48

Koumponvnasa paboma No3:
"Cesoticmea u epaghux KopHs
N-oti cmenenu.
HUppayuonanvhovle
ypaenenus"

49

CrermneHsb ¢ palliOHAILHBIM
IoKa3aTeJIeEM U €€ CBOICTBa

50

Crenenb ¢ palliOHAIBHBIM
OKAa3aTeJIEM U €€ CBOMCTBA

o1

CrerneHs ¢ panrOHaJIbHbIM
MoKazaTesieM U €€ CBOMCTBA

52

[TokazaTenmpHas GyHKIHS, €
CBOMCTBa U rpauK

53

Hcnonp3oBanue rpaduka

GbyHKIMH 715 pereHuns
YpaBHEHHUU

54

Hcnonp3oBanue rpaduka




GyHKIMU 7151 pelIeHust
YpaBHEHUI

55

[loka3aTenpHblE ypaBHEHUS.
OCHOBHBIE METO/IBI PELLICHUS
MIOKAa3aTeNbHbIX YPaBHEHUN

56

[Toka3arenpHble ypaBHEHUS.
OCHOBHBIE METO/IBI PELLICHUS
[IOKA3aTEIbHBIX YPaBHEHUN

S7

[Toka3arenpHble ypaBHEHUS.
OCHOBHBIE METO/IBI PEILIEHUS
NIOKAa3aTeNbHbIX YPaBHEHUN

58

59

Koumponvuas paboma No4:
"Ilokazamenvuas yHKyus.
Tloxazamenvhvie ypasnenus"

Jlorapudm ugucna. CoiicTBa
norapugma

60

Jlorapudm uucna. CpoiicTBa
norapudma

61

Jlorapugm uucna. CpoiicTBa
norapudma

62

JlecsTiuHbIe U HATYpaTbHBIC
Jorapu(msr

63

JlecsiTuaHble U HATYpaibHbIC
norapudMsbI

64

[TpeoGpazoBanue
BBIPKEHHH, COAEPKALIIX
norapudMsbI

65

[IpeoOpazoBanue




BBIPKEHHH, COAEPKALIIX
norapudMsbI

66

[TpeoGpazoBanue
BBIPAYKEHUM, COIep KAIINX
sorapupmbl

67

Jlorapugpmmaeckas
byHKIWs, €€ CBOMCTBA U

rpadux

68

Jlorapugmmaeckas
byHKIWsA, €€ CBOMCTBA U

rpaduk

69

70

71

Hcnonw3oBanne rpaduka
(GYHKIWW 7151 pEIICHUsT
YpaBHEHH
Hcnonw3oBanue rpaduka
byHKIMH 715 pereHust
YpaBHEHUU
Jlorapudmmuaeckre
ypaBHeHUsI. OCHOBHbIE
METOJIBI PEIICHHS
JorapuMUUEcKux
YpaBHEHHI

72

Jlorapugmmaeckue
ypaBHeHUs1. OCHOBHbIE
METO/IbI PEIICHUS
sorapupMUUECKUX
YpaBHEHHUI

73

Jlorapudmuueckue




ypaBHeHUs1. OCHOBHBIE
METOIbI PEIICHUS
Jorapu(hMUIECKAX
YpaBHEHUI

74

PaBHOCHIIBHBIE IEPEXO/IBI B
peIIeHNH JTorapru()MUIECKIX
YpaBHEHUI

75

PaBHOCUIIBHBIE IEPEXO/BI B
pEIIEHUH JOrapu(PpMUUECKUX
YpaBHEHUI

76

Koumponvuas paboma No5:
"Jlocapugpmuueckas
¢ynxyus. Jlocapugmuueckue
ypaeuenus"

77

CuHyc, KOCHHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO
aprymeHra

78

CuHyc, KOCHHYC, TAHT€HC U
KOTaHI'€HC YHACIIOBOTO
aprymeHra

79

ApKCHHYC, apKKOCHUHYC U
apKTaHIe€HC YHCIOBOTIO
aprymeHra

80

ApKCHHYC, apKKOCHHYC U
apKTaHIe€HC YHCIOBOTIO
aprymMeHra

81

Tpuronomerprueckas
OKPYKHOCTb, OIIPEJEIICHUE




TPUTOHOMETPUIECKHIX
(bYHKIMIA YUCIIOBOTO
aprymMeHTa

82

Tpuronomerpuueckas
OKpYXHOCTb, OIIPE/IETIEHUE
TPUTOHOMETPUUYECKUX
(byHKIMIA YHCIOBOTO
aprymMeHra

83

OCHOBHBIE
TPUTOHOMETPHUYECKHUE

bopmyIsl

84

OCHOBHBIE
TPUTOHOMETPHUYECKHUE

bopmyITBI

85

OCHOBHEBIE
TPUTOHOMETPUUYECKHE

bopmyITeI

86

OCHOBHEBIE
TPUTOHOMETPUUYECKHE

bopmyITBI

87

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAYKEHUMN

88

[IpeoGpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKEHUI

89

[IpeoOpazoBanue
TPUTOHOMETPUIECKHX




BBIPAYKEHUI

90

[IpeoGpazoBanue
TPUTOHOMETPUIECKHIX
BBIPAYKEHUI

91

Pemenune
TPUTOHOMETPHUYECKUX
YpaBHEHH

92

Pemenune
TPUTOHOMETPHUYECKUX
YpaBHEHUI

93

Pemenune
TPUTOHOMETPUUECKHUX
YpaBHEHHUU

94

Pemenue
TPUTOHOMETPUUECKUX
YPaBHECHHUI

95

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUN

96

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUN

97

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHHI

98

Konmponvuas paboma Neb6:

"Tpuconomempuueckue
8bIPAdHCEHUS U




MpUSOHOMEMpU4ecKue
ypaeuerus"

99

[TocnemoBaTenbHOCTH,
CII0COOBI 3aJaHUA
MOCJIC0BATEIEHOCTEM.
Meroa MaTemMaTHuecKOn

WMHAYKIUA

100

MoHOTOHHBIC B
OTpaHUYCHHbBIE
MTOCIICAOBATEIIEHOCTH.
Hcropus ananusa
0ECKOHEYHO MaJIbIX

101

Apudpmernaeckas
Hporpeccust

102

['eomerpuueckas
HpOTpeccHs

103

beckoneuno yowiBaromas
reOMETPUYIECKast IPOTPECCHsI

104

Cymma OeCKOHEYHO
yOBIBaroIIIeH
re€OMETPUYECKOMN
porpeccun

105

JIvuHenHbI
SKCHNOHECHIUAIBHBINA POCT.
Yucrno e. @opmyrna CIOKHBIX
IIPOLICHTOB

106

JInaenHbIN 1
SKCIIOHEHIIUAJIbHBII POCT.




Yucro e. @opmyra CII0XKHBIX
MPOIIEHTOB

Hcnonb3oBaHre nporpeccun
JUTSL PELICHUS PeajTbHbIX

107
3a71a4 MPUKJIIaTHOTO
XapakTepa
Konmponvuas paboma Ne7:

108 "Tlociedosamenvrhocmu u
npoepeccuu”

109 HenpelszHLIe byHKIMH U
UX CBOMCTBa

110 Touka pa3pbiBa. ACUMITOTHI
rpaduKoOB PYHKIHIA

11 CgoiictBa (pyHKIHIA
HETIPEPHIBHBIX HAa OTPE3KE

112 CaoiicTBa (pyHKIMI
HETPEPbIBHBIX Ha OTPE3KE

113 Metoa HTEPBAJIOB IS
pelIeHNs: HEPaBEHCTB

114 Mertoa uHTEpBaJIOB JJIs
pelIeHns HEPaBEHCTB

115 Merto uHTEpBAIOB IS
pELLEHUS] HEPAaBEHCTB
[Ipumenenue cBoMCTB

116 HETPEPbIBHBIX (DYHKIUH 1151
pelleHus 3a1a4

117 [IpumeHnenne CBOMCTB

HETPEPHIBHBIX (DYHKIUH 15T




peUICHUs 3aaa4

[IepBas u BTOpas

118
NPOU3BO/IHBIE (PYHKIMU
Ornpenenenue,

119 FE€OMETPUYECKUN CMBICIT
IIPOU3BOTHON

120 OnpeneneHue, (1)14314qu01<1/1171
CMBICIT TIPOU3BOTHOM

121 YpaBHeHHE KacaTeNbHOM K
rpaduky QyHKIMH

122 YpaBHEHHE KacaTEIbHOM K
rpaduky QyHKIIIN

123 IIponsBonHbIe
AIIEMEHTAPHBIX ()YHKITUA

124 [TpousBoaHbIE )
AIIEMEHTAPHBIX ()YHKITUHA
[IpousBonHas cyMMmsl,

125 NIPOM3BEACHUS, YACTHOIO U
KOMITO3ULIMY (DYHKIIH
[IpousBonHas cymMmsl,

126 NPOM3BEACHUS, YACTHOIO U
KOMITO3ULIMY (DYHKIIUH
IIponsBoHas CyMMBElI,

127 NIPOM3BEACHUS, YACTHOIO U
KOMIIO3UIIUH (PYHKIIUH
Konmponvhas paboma No§:

128 B i

'[Ipoussoonas
129 [ToBTOpEHUE, 0000IICHNE,




cHCTeMaTu3alys 3HAHUI:
"YpaBHenus"

[ToBTOpenue, 0600IIEHNE,
130 CUCTEMATH3AINS 3HAHUHA:
"OyHKIMH"

131 Hmoeoeas konmponvhas
paboma

Hmoeosas KOHMPOJIbHAA

132 paboma

[ToBTOpenue, 06001IEHNE,
CHUCTEMATH3AINS 3HAHUHA

133

[ToBTOpenue, 0600IICHNE,

134
cucTeMaTH3alys 3HaHUI

135 [ToBTOpEHUE, 0000IICHNE,

cUCTeEMaTU3alys 3HAHUN

[ToBTOpenue, 00001IEHNE,
CHUCTEMATH3AINS 3HAHUNA

136

OBUIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

11




11 KVIACC

Ne
n/n

HaumeHoBaHue pa3iesioB
U TeM MPOrpaMmbl

KoauuecTBo 4acoB

JarTa uzyyenus

KonTtpoJbubie

Bcero
padoThI

IIpakTyeckune
padoThI

Ilnanupyemas

PdakTHueckas

DJIEKTPOHHBIE
nudposbie
o0Opa3oBaTtesIbHbIE

pecypchl

[Ipumenenne mpor3BOIHOM
K UCCIIEIOBAaHUIO (DYHKIIMI
Ha MOHOTOHHOCTb 1
3KCTPEMYMBI

[Ipumenenue mpor3BOHOM
K MCCJIEJOBAaHUIO (DYHKLIMIA
Ha MOHOTOHHOCTb 1

JKCTPEMYMBI

[IpumeHenue mpon3BOIHOM
K MCCJIEJOBAaHUIO (DYHKLIMIA
Ha MOHOTOHHOCTb 1

3KCTPEMYMBI

[Ipumenenue nmpou3BoIHON
K MCCJIEJOBaHUIO (DYHKLIMIA
Ha MOHOTOHHOCTb U

DKCTPEMYMBI

[Ipumenenue nmpon3BoIHON
K UCCIICZIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[Ipumenenue nmpon3BoIHON
K UCCIICZIOBAaHUIO (PYHKITUI




Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxxnenue HanOOoIbIIETO
Y HAMEHBIIIErO 3HAUCHHS
HENpepbIBHON (PYHKIMU HA
OTpE3Ke

Haxoxnenue Hanbombiiero
Y HAUMEHBIIIETO 3HAYCHUS
HEMPepbIBHON (PYHKIMH HA
OTpe3Ke

Haxoxnenue Haubombiiero
Y HAUMEHBIIIETO 3HAYCHUS
HEMPepbIBHON (PYHKIMH HA
OTpe3Ke

10

Haxoxaenre HauOombIIero
Y HAUMEHBIIIETO 3HAYCHUSI
HEMPepbIBHON (PyHKIMK Ha
OTpe3Ke

11

Haxoxaenre HanOombIIero
Y HAaMEHBIIIET0 3HAYCHUSI
HEMPEepbIBHON (PYHKIMK Ha
OTpe3Ke

12

Haxoxnenne HanOobIero
Y HaUMEHBIIIETO 3HAYCHHUSI
HeNpepbIBHON (PYHKIIUK HA
OTpE3Ke

13

[Ipumenenue nmpon3BoIHON
JUTSL HAXOXKJICHUS
HAWJIY4lIero pelieH:s B




MIPUKIIAIHBIX 33a1a4ax

14

[Ipumenenue npons3BoaHON
JUTS HAXOXKJICHUS
HAWIY4lIETO PEIICHNs B
NPUKJIAIHBIX 3a/1a49aX

15

[Ipumenenne mpon3BOIHOM
JUISL ONIPEZIETIEHUS] CKOPOCTH
U YCKOPEHUsI IpoLiecca,
3a7JaHHOTO (POPMYIION HIIH
rpaduKoM

16

[Ipumenenune npou3BoIHON
JUISL ONIPEZIETIEHUS] CKOPOCTH
U YCKOPEHUsI IIpo1iecca,
3a7JaHHOTO (POPMYIION MITH
rpaduKoM

17

Komnozumms GpyHkumii

18

Kommoszummst GpyHKImii

19

Kommnozunust GpyHkimii

20

I'eomerprueckue 06pasbl
yYpaBHEHMH Ha
KOOPIMHATHOM TIJIOCKOCTH

21

I'eomerpuueckue 00pasbl
YpaBHEHUU Ha
KOOPJIMHATHOH IIOCKOCTH

22

Kontponphas padora:
"UccnenoBanue QyHKIWMIA ¢
MOMOIIBIO TPOU3BOAHON"

23

ITepooOpa3Has, OCHOBHOE




CBOMCTBO 1E€PBOOOPA3HBIX

24

[TepBooOpa3nbIe
AIIEMEHTAPHBIX (QYHKITHA.
[IpaBuiia Haxox1eHUA
nepBOOOPA3HBIX

25

[lepBooOpasHbie
AJIEMEHTapHBIX (QYHKIIHIA.
[IpaBuiia Haxox1eHUA
nepBOOOPA3HBIX

26

Wurerpan. ['eomeTpuueckuii
CMBICJT MHTETpaa

27

Brruncnenue
ONPENEIIEHHOIO UHTErpaja
no hopmyse HproroHa-
JletiOauna

28

Brruncnenue
ONPENETEHHOTO UHTErpalia
no ¢popmyne Herorona-
JleliOauIa

29

[Ipumenenne uHTErpaa s
HaXOXXIEeHUS IIoaaei
TUIOCKUX (DUTyp

30

[Ipumenenue naTerpana st
HaXO0X/1eHUs 00BEMOB
TEOMETPUYECKUX TEIT

31

[Ipumeps! pemennii
g epeHIaIbHbIX
YpaBHEHHI




32

[Ipumeps! perienuit
g epeHIaIbHbIX
YpaBHEHUI

33

MaremaTtuueckoe
MOJICTTUPOBAHUE PEATBHBIX
MPOIIECCOB C TIOMOIIIBIO
g hepeHIaTbHBIX
YpaBHEHUI

34

Kontponbhas padora:
"TlepBooOpa3Has u
uHTerpan”

35

Tpuronomerprueckue
(byHKIMH, UX CBOMCTBA U

rpaduku

36

Tpuronomerpuueckue
(yHKIMH, MX CBOWCTBA U

rpaduKu

37

Tpuronomerpruyeckue
(byHKIMH, UX CBOMCTBA U
rpaduku

38

Tpuronomerprueckue
(byHKIMH, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuueckue
(byHKIMH, MX CBOMCTBA U

rpaduKu

40

OT10op KOpHEi
TPUTOHOMETPUIECKHX




YPaBHEHHI € TIOMOILBIO
TPUTOHOMETPUYECKOM
OKPY>KHOCTHU

41

OT10op KOpHEi
TPUTOHOMETPHUYECKUX
YPaBHEHHI C TOMOIIbIO
TPUTOHOMETPHUYCCKOU
OKPY)KHOCTH

42

OT10op KOpHEi
TPUTOHOMETPHUYECKUX
YpaBHEHUI € IOMOILIBIO
TPUTOHOMETPUUECKON
OKPY>KHOCTHU

43

OT10op KOpHEi
TPUTOHOMETPUYECKUX
YPaBHEHHUI C TOMOIIBIO
TPUTOHOMETPUUECKON
OKPY>KHOCTH

44

Pemenne
TPUTOHOMETPUUECKHUX
HEPaBEHCTB

45

Pemenne
TPUTOHOMETPUUECKUX
HEPABEHCTB

46

Penrenne
TPUTOHOMETPUUECKUX
HEPABEHCTB

47

Perrenne
TPUTOHOMETPUUYECKUX




HEPaBEHCTB

48

KontpombHas padoTa:
"T"pacdukn
TPUTOHOMETPUUECKUX
(byHKIUHA.
Tpuronomerpuueckue
HepaBeHCTBa"

49

OCHOBHEBIE METOIBI
pelIeHUs MTOKa3aTeTbHBIX
HEPaBEHCTB

50

OcHOBHBIE METOBI
pEIIeHUS MOKa3aTeITbHBIX
HEPaBEHCTB

o1

OCHOBHBIE METOIEI
pEIIeHHUS TIOKa3aTeIbHBIX
HEpPaBEHCTB

52

OCHOBHBIE METOBI
pelIeHus MMOKa3aTeTbHBIX
HEpPaBCHCTB

53

OCHOBHBIE METOBI
peIIeHuNs JIOTapUPMUIECKIX
HEpPaBEHCTB

o4

OCHOBHBIE METOIEI
peIIeHHUs JIOTapUPMHUIESCKUX
HEPaBEHCTB

55

OCHOBHBIE METOABI
pelIeHus JIorapu(pMUIECKUX
HEPaBEHCTB




56

OCHOBHBIE METOIEI
peIIeHHUs JIOTapUPMUIESCKUX
HEPaBEHCTB

S7

OCHOBHBIE METOIEI
pelIeHuUs] UPPAITUOHATBHBIX
HEPaBCHCTB

58

OCHOBHEBIE METOBI
peIICHUS HPPAITMOHATBHBIX
HEPaBEHCTB

59

OcHOBHBIE METOBI
pELIEHNs NPPALMOHAIBHBIX
HEPaBEHCTB

60

OCHOBHBIE METOIBI
pelIeHus] UPPAITUOHATBHBIX
HEPaBCHCTB

61

I'padmaeckre MeToIbI
pEeIIeHNsT UPPAIOHATIBHBIX
YpaBHEHUU

62

['padrueckue MeTo b1
pelIeHus1 UPPALMOHATIBHBIX
YpaBHEHUM

63

I'padmueckue meTobl
pellIeHus TOKa3aTeNbHBIX
YpaBHEHHI

64

I'padmaeckre MeToIbI
pelIeHUs MTOKa3aTeTbHBIX
HEPaBEHCTB

65

I'paduyeckue MeTobl




pelIeHus JIorapupMUIECKIX
YpaBHEHHI

66

I'padmaeckre MeToIbI
pelIeHus JIorapupMUIECKIX
HEpPaBEHCTB

67

I'paduyeckue MeTobl
pereHust JorapupMUUECKuX
HEPaBEHCTB

68

I'paduueckne meToabt
pelleHrs TOKa3aTeNbHbIX U
J0rapu(PMUUECKUX
YpaBHEHUM

69

I'padmaeckre MeTo b
pelIeHHs TTOKa3aTeIbHBIX U
sorapupMUUECKUX
YpaBHEHHI

70

I'padmaeckne MeToIbI
pelIeHUs MTOKa3aTeNIbHBIX U
JorapruMUUECKIX
HEpPaBEHCTB

71

I'padmaeckre MeToIbI
pelIeHus MOKa3aTeIbHBIX U
JorapruMUUECKIX
HEPaBCHCTB

12

Kontponphas padora:
"UppatoHabHbIE,
MOKa3aTeIbHbIC U
JorapupMuIecKre
HEpaBEHCTBA"




73

KomriekcHeie uncna.
Anrebpaunyeckasi 1
TPUTOHOMETpUIECKast
(dbopMBI 3amcH
KOMIUTEKCHOTO YuClia

74

KowmruiekcHble uncia.
AnreOpanueckas u
TPUTOHOMETPHYECKAS
(dbopMBI 3amHcH
KOMILJIEKCHOTO YHCIIa

75

Apugmernueckue onepanuu
C KOMIUICKCHBIMU YU CIIAMH

76

Apudmerndeckue orepanuu
C KOMITJICKCHBIMH YHCIIAaMHU

77

N3o0pakenue
KOMITIEKCHBIX YHCelT Ha
KOOPIMHATHOM TIJIOCKOCTH

78

Nzo0paxenue
KOMITJICKCHBIX YHCEN Ha
KOOPJIMHATHOM TJIOCKOCTH

79

®opmyna Myaspa. Kopuu
N-OM CTENEHU U3
KOMILIEKCHOTO YHCIIA

80

®opmyna Myaspa. Kopau
N-01 CTENEHU U3
KOMILJIEKCHOTO YHCIIa

81

[IpuMenenre KOMITJIEKCHBIX
YyHCeN U pELLEHUs




bu3NIeCcKux u
rEOMETPHYCCKHUX 3a1a4

82

Kontponphas padora:
"KomruiekcHsle yncia"

83

Harypanbnslie u nemnsie
yucia

84

Harypanbhbie u uemnbie
qucia

85

[Ipumenenue npu3HakoB
JIEIIMMOCTH LIEJIBIX YUCET

86

[Ipumenenne npu3HakoB
JEIIMMOCTH LIETIBIX YUCET

87

[Ipumenenue npu3HakoB
JEJIMMOCTH LIEIIbIX YUCEIT:
HO/l u HOK

88

[Ipnmenenne npu3HakoB
JEITMMOCTH LIEIIBIX YUCEIT:
HO/l u HOK

89

[IpumeHnenmne npu3HaKoB
JIETTMMOCTH TIEJTBIX YUCE:
OCTaTK{ TI0 MOJTYJIIO

90

[TpumeHeHne Npu3HAKOB
JIETTUMOCTH LIEJbIX YUCEN:
OCTaTK{ 10 MOZYJIIO

91

[Ipumenenne npu3HakoB
JIEIIMMOCTH LIEIIBIX YUCEIT:
anroput™ EBkimna st
pelIeHus 3a1a4 B LENbIX




quciax

92

KontpombHas padoTa:
"Teopus uenbix yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHMI. PaBHOCWIIBHBIE
CUCTEMBI U CHCTEMBI-
CJIE/ICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHEHHMH. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBHSA

95

OCHOBHEBIE METOIBI
pEIICHUs] CUCTEM U
COBOKYITHOCTEMN
paIMOHABHBIX YPaBHCHUM

96

OCHOBHEBIE METOBI
pEIICHUSI CUCTEM U
COBOKYITHOCTEMN
UppaoOHATbHBIX
YpaBHEHHI

97

OCHOBHEBIE METOIBI
PELIEHUs] CUCTEM U
COBOKYITHOCTEN
NIOKa3aTeNIbHbIX YPaBHEHUN

98

OCHOBHEBIE METOBI
PELIEHUs CUCTEM U
COBOKYITHOCTEMN
MOKAa3aTeNbHBIX YPaBHEHHI




99

OcCHOBHBIE METOIBI
pEIICHUs CUCTEM U
COBOKYITHOCTEMN
Jorapru(MUUECKIX
YpaBHEHUU

100

OCHOBHBIE METOJIBI
pEILIEHHsI CUCTEM U
COBOKYITHOCTEMN
Jorapu(HPMUUECKIX
YpaBHEHUI

101

[IpuMeHeHne cucteM K
PELICHUIO MATEMATUIECKIX
3a/1a4 | 33124 U3 Pa3IUIHbIX
o0JacTell HayKH U peabHOM
KHM3HU, UHTEPIIPETAIINS
TIOJTy4EHHBIX PE3YJIbTATOB

102

[Ipumenenue cucrem K
PELIEHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 Pa3InIHbIX
oOJacTeit HayKu U peatbHOI
JKU3HU, HHTEpIpETaLys
MOJTYYEHHBIX PE3yJIbTaTOB

103

[Ipumenenne HepaBEeHCTB K
PELIEHUI0 MATEMaTHYECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InIHbIX
o0JacTell HayKH U peaibHOM
YKU3HU, UHTEpIpeTaIHs
MOJTyYEHHBIX PE3YJIbTaTOB

104

KontponbsHnas pabota:




"Cucrembl palliOHANIBHBIX,
UPPaLMOHATIBHBIX
MIOKa3aTeIbHBIX U
Jorapru(MUUECKIX
ypaBHEHHI"

PanmonansHble ypaBHEHMS ©

105
napameTpaMu

106 PanmonasibHbIC HEPABEHCTBA
C TmapamMeTpamu

107 PanmonanbHble cucTeMsl ¢
napameTpaMu
HppaumonanbHbie

108 YpaBHEHMsI, HEPAaBEHCTBA C
napameTpaMu

109 HppanmoHalibHbIE CUCTEMBI
C TmapamMeTpaMu
[Toxa3arenpHble ypaBHEHUS,

110 HEPaBEHCTBA C
napameTpaMu

111 [Toka3arenpHble CUCTEMBI C
napameTpaMu
Jlorapugpmuueckue

112 ypaBHEHHUsI, HEPABEHCTBA C
napameTpaMu

113 Jlorapugmuaeckue CHCTEMBI
C TmapamMeTpamu

114 Tpuronomerpuueckue

ypaBHEHUS C IapaMeTpamu




115

Tpuronomerpuyeckue
HEpPaBEHCTBA C
napameTpamMmu

116

Tpuronomerpruueckue
CUCTEMBI C ITApaMeTPaMHU

117

[Toctpoenue u
HCCIIEZIOBAaHUE
MaTeMaTHYEeCKUX MOJeIEN
peanbHBIX CUTYalUH C
MIOMOILIBIO YPABHEHUH C
napaMeTpamMmu

118

IToctpoenue n
HCCIICIOBAHUC
MaTeMaTHYEeCKHUX MoJesIei
peanbHBIX CUTYALUN C
TTOMOIITBIO CHCTEM
YPaBHEHHH € TapaMeTpPaMHU

119

[Toctpoenue n
UCCIIEZIOBAaHUE
MaTEMaTHYECKUX MOJIEIIEH
pEANIbHBIX CUTYaLU C
IIOMOILBIO CUCTEM
YPaBHEHHH C IIapaMeTpPaMHU

120

Konrponbhas pabora:
"3agauu ¢ napamerpamu’

121

[ToBTOpEHNE, 0600IIECHNE,
cUCcTeMaTHU3aIs 3HAaHUH:
"YpaBHeHus"

122

[loBTrOpenue, o6o01ICHNE,




cUCTEMAaTHU3allU 3HAHUH:
"VpaBHeHus"

123

[ToBTOpEHNUE, 0000IICHNE,
CHCTEMATH3AlINS 3HAHUM
"VpaBHeHus. Cucremsl
ypaBHEHU"

124

[ToBTOpEHNKE, 0000IICHNME,
CHUCTEMATH3AaINS 3HAHWH
"HepaBeHcrBa"

125

[ToBTOpenue, o6o01ICHNE,
CHUCTEMAaTH3aIsl 3HAHWH
"HepaBencrna"

126

[ToBTOpeHue, 06001IeHNE,
cUCTeMaTH3aIis 3HAHUH
"HepaBeHncrsa"

127

[ToBTOpEHNKE, 0000IICHNE,
CHCTEMaTH3alINs 3HAHUM
"IIpon3BosHas u €€
npuMeHeHue"

128

[ToBTOpEHNKE, 0000IICHNE,
CUCTEMATH3AIS 3HAHWH
"IIpon3BosHas u €€
npuMeHeHue"

129

[ToBTOpenue, o6o0ICHNE,
cUCcTeMaTHU3aInsI 3HaHWHI:
"TIpon3BosiHas u €€
npuMeHeHue"

130

[ToBTOpeEeHue, 06001IeHNE,




cUcTeMaTH3alys 3HaHUIL:
"NHTerpan u ero
npuMeHeHue"

131

[ToBTOpEHNE, 0600MIICHNE,
CUCTEMaTU3al1s 3HAHWHN

HCDYHKI_[I/II/I"

132

[ToBTOpEHNKE, 0000IICHNME,
CHUCTEMATH3AaINS 3HAHWH
"@yHKIMH"

133

[ToBTOpenue, o6o01ICHNE,
CHCTEMAaTH3aIUs 3HAHUIA:
"OyHKIMH"

134

135

Hrorosas KOHTpOJIbHAA
pabota
HTorosast KOHTPOJIbHAA
pabota

136

[ToBTOpEeHue, 06001IEHNE,
cucTeMaTHU3alisa 3HaHUI

OBUIEE KOJIMYECTBO YACOB

[10 TTPOTPAMME

136

10







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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