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MNOACHUTEJBHASA 3AIIMCKA

VY4eOHbIll Kypc «Asredpa W Hayajla MaTeMaTU4YECKOTO AaHAN3a» SIBISETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IMPOTpPaMME€ CpEIHEro oOIero odpa3oBaHus,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAeT MHCTPYMEHTAIbHYIO 0azy AJis
U3YYEHUSI BCEX €CTECTBEHHO-HAy4HBIX KYpPCOB, a C JPYroil CTOPOHBI, (OpMHUpPYET
JIOTHYECKOE U a0CTPAKTHOE MBIIUIEHHE 00ydYalolUXCsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOE€HUS MH(OPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca 0OydaroIiMecs OBIJIAJEBaOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (QOpMyIuUpyeT CBOH
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hauajl MaTeMAaTUYECKOTO aHalli3a 3aKja/bIBacT
OCHOBY JJI YCIEUIHOTO OBJIAJICHUS 3aKOHaMHM (DU3HMKH, XUMHH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHICHIIMM pa3BUTUS S3KOHOMHUKHU U OOIIECTBEHHOM JKU3HH,
MO3BOJISIET OPUEHTHPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOIb30BAaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke BpeMsi oBnajgeHue aOCTPakTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKIUSIMU aireOpbl M MaTeMaTU4YeCKOro aHajiu3a pa3BUBAeT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUS C TIOMOILIBIO MHIYKLIHUHA U PACCYXAaTh NEAYKTUBHO, HCIOJIb30BAThH
0000lIeHNEe U KOHKpETU3allnio, aOCTparupoBaHHWE M aHAIOTHIO, (HOpMHUPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIJIEHUE.

B xone usyueHus yuyeOHOro kypca «Anredpa M Hayana MaTeMaTUYECKOTO
aHalln3a» 00ydYarolluecs IMOJIy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJEJEH PEAbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMATCA C  [pUMepaMu
MAaTeMaTHYECKUX 3aKOHOMEpPHOCTEM B NPUPOJE, HAYKE M MCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHblil Kypc 00anaeT 3HAYUTENbHBIM BOCIHUTATENIbHBIM MOTEHIHAJIOM,
KOTOpPBIM peanu3yercs Kak 4epe3 YYeOHbId Marepuan, CrnocoOCTBYIOIIUN
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHMs, TaKk M dYepe3 creuuduky ydeOHOit
NeATEIbHOCTH, TpeOylomed MNpOoJOJIKUTEIbHOM KOHLEHTpAUd BHUMAaHUS,
CaMOCTOATEJIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTM 32 IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe MmeTonuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4ecKoro
aHaIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpyktype yweOHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIEAYIOLINE COAEPIKATEIbHO-METOANYECKNE JIMHNU: «Hucna
U BhIUKCIECHUD», « DyHKIIUM U Tpadukn», « YpaBHEHUS U HEpaBeHCTBay», «Havana
MaTeMaTU4YecKoro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKUE JHHUM H3YYalOTCsl Ha MNPOTSHKEHUHM JBYX JIET
oOydeHHUs] Ha YpOBHE CpEIHEro OO0IIero oO0pa30BaHMS, €CTECTBEHHO MIOIOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBHIMH TEMaMH W pa3jieiiaMu. JlaHHBIHA
yueOHBI KypC SBJSICTCS HMHTETPATUBHBIM, IIOCKOJNBKY OOBEIUHSET B cebe
COJCp>)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JUCIMIUIAH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKU aHalIn3, TEOPHUs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAJeBalOT BCE Oolee
IIMPOKUM MATEMAaTUICCKUM ariapaToM, Y HUX TOCIEI0BATEIbHO POPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYEeCKyl0 MOJENIb peaJbHOU
CUTYyalluH, IPUMEHATh 3HAHUS, TOTYyYCHHbIC IPU M3yYECHUU Y4eOHOTO Kypca, AJis
peIlIeHusI CaMOCTOSITENFHO CHOPMYITMPOBAHHONW MaTeMaTUYECKOM 3a/1adu, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopepxarenpHo-MeTOoIMYeCKass JUHUS «Yuclia U BBIYUCIECHUS» 3aBeplIacT
(GbopMUpOBaHNE HABBIKOB MCIOJbB30BaHUS JACHCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpa3zoBaHus 0co0O€ BHHUMAaHHME yJensercs (POPMHUPOBAHUIO  HABBIKOB
palMOHAIbHBIX BBIYHUCICHUM, BKIIOYAIONIMX B CE0Sl MCIIOJIb30BAHUE PA3IMYHBIX
dopM 3amucu 4YHcia, YMEHUE JeNaTh NPUKHUIKY, BBINOIHATh HPUOIHKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHMCIIOBBIE BBIpAKEHUS, pabOTaTh C MaTEeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYyYaIOUIUMCS MHOXXECTBA HATYpaJIbHBIX, LEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YWCEN  JOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxJaoM U3 53TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleUu(pUUYEecKue 3aJaud M ONEepaluu: JeJeHHe Haledo,
ONEPUPOBAHUE OCTAaTKaMHU Ha MHOXKECTBE IENBIX YHCEN, OCOObIE CBOWCTBA
palroHANBHBIX M HUPPAIMOHATBHBIX YHCeN, apu(METHIECKUE OTEpaIiy, a TaKXKe
U3BJICYCHUE KOPHSA HATYpaJbHOW CTEMEHM HAa MHOXXECTBE KOMIUICKCHBIX YHCET.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJIb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MO’KHOCTSIMM MX HPUMEHEHUS ISl PEIIeHUsl pazIu4HbIX 3a]ad
dbopMupyeTcsi IpeCTaBICHUE O €IMHCTBE MAaTEeMATHKH KaK HAayKd M e€ poiu B
MIOCTPOCHUN MOJIETICH peasbHOr0 MHpa, HIUPOKO HCIOJB3YIOTCS O0OOIICHHE U
KOHKpETH3aLusl.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peaJM3yeTcs Ha TPOTSHKCHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHHsA, MOCKOJbKY B KaXKIOM
pasnene IlporpamMMbl MpeayCMOTPEHO pELIEHHWE COOTBETCTBYIOUIMX 3anady. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAAMH  PEIICHUS
palMoOHaNbHBIX, UPPAIMOHATBHBIX, TMOKA3aTENbHBIX, JIOTAPUPMUUIECKUX |
TPUTOHOMETPUUYECKUX YpaBHCHUH, HEPABEHCTB W CHUCTEM, a Takke 3ajaad,
cojepkanmx mnapametpbl. llogydeHHbIE yMEHHS LIMPOKO HCHOJB3YIOTCS IpHU
UCCle0BaHUM (QYHKIUI C MOMOIIBI0 MPOU3BOJAHOM, MPU PEUICHUH MPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaMMEHBIINX 3HAaYCHUH (PyHKUIUU.
JlanHasi conepxkaTesibHas JIMHUS BKJIIOYAET B ce0s Takxke (popMupoBaHUe yMEHUN
BBINIOJIHATh ~ pacy€Thl 1o  dopMmyrnaMm, MOpeodOpa3oBaHUs  paIllMOHAIIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKXKe BBIPAXKECHUU,
COJEpKaIMX CTEMeHu U JorapudMel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana MPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIUICHUSI OOy4YaromuXcs, GOPMHUPYIOTCS HABBIKH JETYKTHUBHBIX
paccyxlieHuid, pabOThl C  CHUMBOJBHBIMH  (OpMaMH,  TPEJICTABICHUA
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB. AnreoOpa
npeniaraeT 3(QQPEKTUBHbIE HWHCTPYMEHTBHI JJIsi PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeToauyeckas JiuHUS «DyHKIUMM U rpapukuw» TECHO
NeperuieTaeTcs ¢ JAPYTUMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUEHHs MaTepraia. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JTOrapu(ppMUIECKON U TPUTOHOMETPUYECKHUX (PYHKIUI, UX CBOWMCTB
U rpadvKOB, UCIOJIb30BaHUE (PYHKIUU IS pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAIIM30M,
TaK W C pEHICHHMEM YpaBHEHMI U HepaBeHCTB. [Ipu »TOoM Oosibllioe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHsS BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3NUYHBIMU BEJIIMYMHAMH, MCCIEOBATh MOJYyYE€HHbIE (YHKLUHUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofep)KaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXaTh 3aBUCUMOCTH MEX]Yy BEJIMYMHAMH B
paznuuHoi ¢dopme: aHaTUTUYECKOU, rpaduyeckoid u cioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO  AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenpHas auHug «Hayana MareMaTH4yecKoro aHalin3a» I03BOJISET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MAaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a4ad,
JIOCTYITHBIX OOYYarolmMMCs, TaK KaK y HHUX TOSIBISETCS BO3MOXHOCTh CTPOWTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNiaTb WX HauOOJbIIME W HAaWMEHbIINE
3HAYEHHUA, BBIYUCIATH MUIOMAAn QUryp ¥ OOBEMBI Tell, HAXOJIUTh CKOPOCTH U
YCKOpeHHsl TmpolueccoB. JlaHHas conepKaTesibHas JUHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MAaTeMaTHYECKUX MOJEIEeN pealbHbIX CUTYallHi,
MO3BOJIIET HAXOAWTh HAWIyYIIee pEUIeHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-DPKOHOMHUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHU MaT€MaTUYECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (HOPMaIbHO-JIOTUUECKOTO H
KPEaTUBHOTO MBIIIUICHHSI, (POPMUPOBAHUIO YMEHUN pPACIO3HABATH IPOSBICHUS
3aKOHOB MaT€MAaTHKHU B HayKe, TEXHHKE U UCKyccTBe. OOyyaroluecs: y3HalT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJIYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKast TMHUS «MHOXECTBa U JIOTMKa» BKIIIOYAET B
ceOsl AJEMEHThl TEOpPUM MHOKECTB M MaTeMaTUYeCKOM JIOTUKH. TeopeTHko-
MHOKECTBEHHBIE MPEICTABIICHUS MPOHU3BIBAIOT BECh KypC IMIKOJIbHON MaTEMAaTHUKH
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIONINI BCE pa3Jieiibl
MaTeMaTUKM M €€ MPWIOKEHUN, OHM CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCIMIUIMHBL W MX TNPWIOKEHUs B eAuHoe 1enoe. [loaromy BaxHO Aath
BO3MOXXHOCTh OOydYaromiemycsi TMOHHMAaTh TEOPETHKO-MHOKECTBEHHBIM —S3BIK
COBPEMEHHOW MAaTEMaTUKHU W MCIOJIb30BATh €r0 /I BBIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaXXHBIM MPU3HAKOM MAaTEMaTUKM KaK HAyKH CIeQyeT MPU3HAThH
CBOMCTBEHHYIO €U CTPOroCTh OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
OpaBWJiaM  TOCTPOCHHUS  JOKAa3aTelIbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTMYECKOTO MBIIUICHUS
o0yJaroluxcsl, MO3BOJISAET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUS.

B yueObHOM Kypce «AinreOpa © Hayala MAaTEeMaTHYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOEIHMPOBAHUSA, KOTOPbIC MPHU3BAHBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peallbHbIX
CUTyalluli, HCCJIENOBAaHUS STUX MOJEJIEH C IOMOILNBIO ammnapara aireopbl U
MaTEeMaTUYECKOr0 aHalli3a, WHTEPIpEeTallMy TOJIYYeHHbIX pe3ysbTaToB. Takue
3aJJaHus BIUIETCHBI B KQXIBIH U3 Pa3AesioB MPOTpaMMbl, TOCKOJIBKY BECh MaTepuall
y4e0HOTo Kypca IIMPOKO WCHOJB3YETCS AJIs PelleHus] MPHUKIAIHBIX 3amad. [Ipu
pellIeHNH  peajbHBIX  NPAKTHUECKUX  3ajad  oOydaroliuecs  pa3BUBAIOT
HaAOJII0JaTEIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 00001IaTh W KOHKPETHU3UPOBATh  MpoOJeMy.
JlesTenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PpEUICHHUS MPUKIAJAHBIX 3a/1ad
OpraHM3yeTCs B IIPOIECCe U3YUEHHS BCEX TEM Y4eOHOTo Kypca «Anredpa u Havana
MaTEeMaTHYECKOTO aHATTU3ay.

Ha wu3ydyenune yuebHOro kypca «Ausrebpa W Hayala MaTeMaTUYECKOTO
aHanuza» otBoautcs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hegeno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Yucsia 1 BBIYUCICHUS
Panmonansabie yncima. OOBIKHOBEHHBIC M JECATUYHBIC APOOH, TIPOIICHTHI,
OeckoHeuHble mepuoandeckue npoou. [Ipumenenne apoOeit U MPOIEHTOB s
pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpaciei 3HAaHUU U PeabHOM KU3HH.

HelictButenpHple  4ncia. PandoHanbHBIE W MpPpPAlMOHAIbHBIE  YHCTA.
Apudmernueckue  omepalMy ¢ JCUCTBUTENIBHBIMU  4YHMclIaMd.  MoJyib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubiamkEHHbIE BHIYUCIICHUS, TIPABUIIA
OKpYTJICHUSI, MPUKUKA U OLICHKA PE3yIbTaTa BHIUYMCICHUM.

Crenenp ¢ wmensiM  nokasareneM. buHom HeroroHa. Hcmonb3oBanue
MOAXOSIIEH (POPMBI 3aMUCH ACHCTBUTEIBHBIX YMCEN JJIsI PEHICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HATYPAIBHON CTENIEHU U €r0 CBOMCTBA.

Crenenb C palMOHAIBHBIM IIOKa3aTeieM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uucna. CpoiictBa norapupma. [leciTuyHble M HaTypasbHbIE
Jorapu@mel.

Cunyc, KOCHHYC, TAHI€HC, KOTAHI€HC YHCIOBOI0 aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE TpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWUIIBbHBIE YpaBHEHUSI M ypaBHEHMS-cIeAcTBUs. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OCHOBHBIE METO/JIbI PEIICHUS EIbIX U APOOHO-pAllMOHATBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHoM. JleneHue MHOrowieHa Ha
MHOroOWwiIeH ¢ ocratkoM. Teopema be3y. MHoOrounensl ¢  LEIBIMU
kodpdunmnentamu. Teopema Buera.

[TpeobpazoBanHus YUCIOBBIX BRIPAKEHUH, COJEPKAIINX CTETICHH U KOPHHU.

UppanmonanbHbie ypaBHEHUS. OcHoOBHBIC METO/IbI pelieHus
UppalMoOHaIbHbIX YPaBHCHUM.

ITokazarenbHbie ypaBHeHUS. OCHOBHBIE METOJbl PEHICHUS IMOKA3aTEJIbHBIX

YPaBHEHHUH.
IIpeoOpa3oBaHue BeIpaXXEHNUH, COAECPKAIINX JIOTapU(pMBI.
Jlorapupmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peneHus

JorapupMUYECKUX YpaBHEHHI.
OcHoBHBIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cucreM JHMHENMHBIX ypaBHEHHMW. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHEeHMI. OnpenenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHUE OMNPEACTUTENS I PEUICHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHUH. PellleHne NPUKIAIHBIX 3aJa4 C OMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBaHne MOCTPOCHHOW MOJENN €
MOMOILBIO MaTPHULL U ONPEETUTEIIEH.

[Toctpoenne maTeMaTUYECKUX MOJENIEN PEATbHOM CHUTYallMd C IOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIprmMeHeHHMe ypaBHEHHM W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3UyHbIX 00JIacTeld HayKu U peasibHOMN
KU3HU.

DyHKUUHU U rpaduKu

OyHKIUsA, crnocodbl 3amgaHus (QyHKIUU. B3auMHO o00paTHbie (QYHKIUU.
Komno3zummss ¢ynkimuid. I'papuk  QyHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHuit Qyukiuu. Hynu gyHkiuu.
[TpoMexyTku 3HaKONOCTOSIHCTBA. YETHBIE U HeUE€THBIE QyHKUMU. [leproanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMymMbl U MHHHMYMBI
byukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JIuneliHas, KBaJpaTH4yHas W JApOOHO-TMHEHHass (QYHKIUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U IOCTPOEHUE UX IPa(UKOB.

CrenenHast pyHKIMS ¢ HATYypaJbHBIM U LENbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M rpaduK KOpHS N-OM CTENEHM Kak (YHKUUH OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHas u norapudmudeckass QyHKIMH, UX CBOMCTBA U TpadUKH.
Hcnonb3oBanue rpadukoB PyHKITUI 7151 pelIeHUs] ypaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAbHBIX MpOIEccaX U SBICHUSX.
['paduiku peambHBIX 3aBUCUMOCTEH.

Hauvana maTemaTn4ieckoro anajimnsa

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOcJeaoBaTelbHOCTEN. MeTton
MaTeMaTUYECKON WUHIYKIWU. MoOHOTOHHBIE u OrpaHUYCHHbIC
nocye0BaTeNbHOCTU. VICTOpUsS BO3HMKHOBEHHS MAaT€MAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas nporpeccud. beckoneuno yObiBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpUYecKon
Iporpeccuu. JIMHENHbIN U SKCIIOHEHIUAIBbHBIA pocT. Hucio e. DopMyiia CI0KHBIX
npolueHToB. Mcnonb30BaHWE MPOTPeccMy JUIsl  pPEIIeHUs peajbHbIX 3aJad
IPUKJIAJHOIO XapakTepa.



HemnpepriBable GyHKIMM W WX CBOMCTBA. TOYkW paspbiBa. ACHMOTOTHI
rpadukoB ¢yHkumii. CBolcTBa (QPYHKIMM HEMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEPaBEHCTB. l[IprMeHEHHE CBOWCTB HEMPEPBIBHBIX
byHKUMNA 1S pelieHus 3a/1ay.

[lepBas u BTOpas npousBojiHbie GyHKIMU. OnpeneneHrue, FTeOMETPUIECKUn U
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduky QpyHKIIUH.

[Ipou3BogHBIE  BJIEMEHTApPHBIX (GyHKIUHN. [IpouszBogHass  CymMbl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIINY (DYHKIIUHA.

MHoskecTBa H JIOTHKA

MHO»XeCTBO, OIepaluy HaJ MHOXKECTBAMU M HX CBOWCTBa. Jluarpammebl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOIO OOBEKTa, CIIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

11 KJIACC

Yucsia 1 BBIYUCTICHUSA

Harypanbnbie u uenesie yucna. [[ppuMeHeHMe NMPU3HAKOB JIEIIMMOCTH LIEJIBIX
yucen, Haubonpmuid obmui genurens (nanee — HOJl) u HammeHslinee oOriee
kpatHoe (nanee — HOK), octaTkoB no moay:mto, anroputma EBkinaa muist pemeHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuple uwncna. AnreOpaumdeckas W TpUTOHOMETpuUueckas (HOpMbI
3aMCH KOMIUIEKCHOTO 4YHCia. Apu(MeTHYEeCKHe OIepauuud ¢ KOMILIEKCHBIMU
yucinamu. M3o0pakeHWE KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHON IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucreMa ¥ COBOKYNHOCTh YpPaBHEHUMH UM HEPABEHCTB. PaBHOCWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUYECKMX  ypaBHEHWH C  TTOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Permenre TpuroHoMeTpuyeCKuX HEPABEHCTB.

OCHOBHBIE METOJbl  PCIICHUS TOKA3aTeNbHBIX ©  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OcHOBHBIE METO/IbI PEUICHUS UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UppalMoHaIbHBIX, TOKA3aTEIbHBIX U JIOTAPU(OMUIECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMHU.



IIpumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad U3 pa3UyHbIX 00JIacTeld HayKu U peasibHON
YKW3HU, UHTEPIIPETALINS IOTYYEHHBIX PE3YIbTATOB.

DOyHKUUHA U TPAPUKH

I'paduk kommosunmm GyHkIUNA. ['eomerpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpudeckue GpyHKINN, X CBOWCTBA U FPadUKH.

['paduueckne Meronmpl pelieHusl ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Wcnonb3zoBanne rpagukoB (QYHKIUN IS KCCIEIOBAaHUS IMPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT IMPHU PELICHUHU 3aJad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hayajia MaTeMaTH4Y€CKOro aHaJIM3a

[IpuMeHeHre NMPOU3BOJHON K MCCIEAOBAHHUIO (DYHKIIMIT HA MOHOTOHHOCTbh U
3KcTpeMyMbl.  HaxokneHue  HamOonblIero M HAMMEHbBLIEro  3HauY€HUM
HEIpEepPbIBHON (DYHKLINU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWIY4dlIEro pElIeHUus B
NPUKIIAIHBIX 3a/1adax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHHS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoxaeHUS TEpBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[IpumeHeHne uHTErpajga A HAXOXKIEHUS IUIOMIAnell Mmiockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepst pemenuit auddepeHnnanbHbIX ypaBHEHUNA. MareMmatuueckoe
MOJICJIMPOBAHUE peaJbHBIX IPOLECCOB C MOMOIIBI U depeHnanIbHbIX
YpaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa;ka1aHCcKOro BOCIIMTAHNS

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3UIMH 00YYAIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOMIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HMHCTUTYTaMH B COOTBETCTBUHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) MATPHOTHYECKOTO BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUNCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HayKaxX, TEXHOJIOTHAX, cdepax
HYKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

OCO3HaHWE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapojaa, cOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIACHUS, CBA3AHHOIO C NPAKTUYECKUM
IPUMEHEHUEM JIOCTMIKEHUHM HAyKM M JEATEIbHOCTBIO YYEHOIO, OCO3HAHME
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3CTEeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aa4, PEUICHUI, pacCyKIACHHUI, BOCIPUUMYHUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nUecKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh yYMEHUS MPUMEHATH MAaTeMaTHYeCKUE 3HAaHHUS B
MHTEepecax 3J0pOBOT0 U 0€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (370pOBOE MHTaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nmyecKas aKTUBHOCTH), (PU3MUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM 1E€ATETbHOCTBIO;

6) TPYZA0BOT0 BOCIIMTAHWS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpPEC K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oyaymeil mnpodeccun M peaau30BbIBATE COOCTBEHHbBIE >KU3HEHHbBIE IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTHYECKON HANPABICHHOCTH;

7) 3KOJIOrHYeCKOT0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTh  DKOJIOTMUYECKOM  KYJIbTYpPhl, TOHUMAHUE BIMSIHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX TPOIECCOB HA COCTOSIHUE MPUPOJHOM M COLIMAILHOM
CpeIlbl, OCO3HaHME TJIOOABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUEHTAITHS
Ha TPUMEHEHUE MATEMAaTHYEeCKUX 3HAHUN IS pelieHus 3agad B 00JIacTH
OKpYXalollel cpe/pl, MIAHUPOBAHUE IIOCTYNKOB U OLEHKHM HUX BO3MOMHBIX
MOCJIEJICTBUM JIJIsl OKPYKaIOLIEH Cpeibl;

8) HEeHHOCTH HAYYHOT0 NMO3HAHHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKU U OOIIECTBEHHOM  NPAaKTUKH, ITOHUMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeJOBEYECKOM AEesTENbHOCTH, STaroB €€
pa3BUTHUS W 3HAYUMOCTH [JIl Pa3BUTUA I[MBWIW3ALMW, OBJIAJICHUE S3BIKOM
MaTeMaTUKU U MaTEMaTUYECKON KyJIbTypOM KaK CpEJIICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTHUYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN  MEXIy TMOHATUSAMH, (POpMYIUPOBATH
OTpeIeSICHUs] TIOHSITUHN, YCTaHABIMBATh CYIIECTBEHHBINH MPU3HAK KiacCU(UKAIUU,
OCHOBaHMsI /171 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  MPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIIATENIbHBIC, € IMHIUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JenaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpPATh CHOCOO pelmieHus y4deOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HauboJiee MOAXOASIMMN ¢ y4ETOM
CaMOCTOSATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBare/ibCKue 1eHCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEOBATEICKUNA HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHe,  MpolieMmy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (OpMHUpPOBATH THUIIOTE3y, apTyMEHTHPOBAThH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEIFHO CIUTAHWPOBAHHBIN IKCIEPUMEHT, UCCIICOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENIEHO (POPMYIHpPOBaThH OOOOIICHUSI W BBIBOJBI IO pe3yibTaTaM
NPOBEAEHHOTO  HAONIOJCHUS, HWCCIEAOBaHWS, OICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MPOTHO3MPOBATh BO3MOXHOE pAa3BUTHE TMPOIIECCa, a TaKXKE BBIIBUTATH
MIPEAIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISBIIATH JAe(UIIUTHI WHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPUPOBATh MH(POPMALIUIO, MPEJCTABIATh €€ B pasIMuHbIX (GopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJ&KHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

OoO1enue:

BOCTIPUHUMATh U (DOPMYJIMPOBATH CYXKIEHUSI B COOTBETCTBUU C YCIOBUSMH U
HEeasIMH OOIEHHUs, SCHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHUS IO XOAYy PEUICHMS 3ajayu,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

B X0Jie OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh UJCH, HAIlEJICHHbIE Ha TOMCK
pEUIEHUs, COIMOCTAaBIIATh CBOM CYXKACHUS C CYXICHUSAMHU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3WIMNA, B KOPPEKTHOH (dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEACTaBISATh PE3YJIbTaThl PEIICHUS 3aJlaud, dKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE yHUBepcaibHbIEe y4eOHbIe eiCTBUS



Camoopranuzanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4E€TOM MUMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

BIIQJICTh  HaBBIKAMH  IIO3HABATEbHOW  pedieKkcmr KaK  OCO3HAHUS
COBEPIIIAEMbIX JEUCTBUI U MBICIHTEIBHBIX MPOIECCOB, X PE3yJIbTAaTOB, BIAJCTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa perieHus
MaTeMaTUYeCKOM 3a/1auu;

IPeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEUICHUU 3a/layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTATa IEIH U YCIOBUSIM, OOBSICHATH TPUINHBI
JIOCTHKEHUSI WIIM HEJOCTHIKEHHUS Pe3yJIbTaTOB JESATEIbHOCTU, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJIBHOCTD:

MMOHUMATh M HCIOJb30BaTh MPEUMYIICCTBA KOMAaHIHOW W WHIWBUIYyATBHON
paboThl mTpU pEmIeHHH YYeOHBIX 3a7a4, MPUHUMATh I€Jb COBMECTHOU
NEATEeTLHOCTH, TIAHUPOBATh OPTaHW3aII0 COBMECTHOW pPabOTHI, paclpeaciisaTh
BUJIBI PabOT, JOroBapuUBaThCs, OOCYXKIaTh TPOIECC M PE3yabTar padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNIOBBIX (hopmax padoThl (0OCykIeHus, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMBD» H HWHBIE), BBITIOJHATH CBOK YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JIPYTMMU 4YJIEHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOEro BKJAJa B OOIIMN MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kJiacce oOydYarOImIMMCS TOJYYHUT CIASTYIOITHC
MPEAMETHBIC PE3YJIbTaThl IO OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3a:

Yucia 1 BBIYMCICHUSA:

CBOOOJHO OINEpPUPOBATh MOHATHUAMH: paAlMOHAIBLHOE 4YHCIO, OECKOHEUYHas
nepuoAndecKkasl JaApoOb, IPOICHTHI, HMPPAIMOHAIBHOEC YHCIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

NPUMEHSITh JIpOOM W TPOLEHTHI JJISI pEHIeHUs NPUKIAIHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh NPUOTNKEHHBIE BRIUUCIICHHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJTHO ONEPHUPOBATH TIOHSITHEM: CTEMEHb C IICJIBIM IOKa3aTeseM,
UCITIOJIb30BaTh MOAXOISAIYI0 (hOpMY 3allUCH ACUCTBUTENBHBIX YUCEN JJI PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHITHEM: apU(PMETUUYECKUNA KOpPEHb HATypalbHON
CTETICHU;

CBOOOJTHO OTIEPUPOBATH IMOHATHEM: CTETICHb C PAIlMOHAIBHBIM MTOKA3aTEIIEM;

CBOOOJTHO ONEPHPOBATH MOHATHUAMU: JOrapupM dUYWCIa, JSCATUIHBIC U
HATypaJbHbIE JIOTAPU(PMBL;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATHUSIMH: aPKCUHYC, apPKKOCUHYC U apKTAHI€HC YHCJIOBOTO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO OIEpUPOBATh MOHSATUSIMH: TOXKICCTBO, YpPaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHSTh Pa3jM4YHbIE METOJbl PEIICHUs] PalUOHAIBHBIX U JAPOOHO-
pallMOHATIBHBIX YPAaBHEHUH, NPUMEHSATH METOJ HHTEPBAIOB [UIA PELICHUSA
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: MHOTOWIEH OT OJHOW IMEepEMEHHOMH,
MHOTOWIEH C UelbIMU KOd(DPUIIMEHTaMH, KOPHH MHOTOWICHA, MPUMEHSThH
JIEJICHUE MHOTIOWICHA HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUIsL pELLICHUS 3a]aY;

CBOOOJHO OMEpPUPOBATh TMOHATUSAMHU: CHUCTEMA JIMHEHHBIX YpaBHEHUH,
MAaTpUIla, ONPEAETUTENIb MaTpUlbl 2 X 2 W €ro TEOMETPUYECKHUM CMBICT,
MCIIOJIb30BaTh CBOWCTBA OMpENENUTeNs 2 X 2 sl BBIYMCIEHUS €ro 3HauYeHWs,
IPUMEHATh OINPEIACIUTENIM JUIsl PELICHUS CHUCTEMbl JIMHEHWHBIX YPaBHECHUM,
MO/JIEJIUPOBATh PEATIbHBIE CUTYAllMH C TIOMOIIBIO CUCTEMBI JTUHEUHBIX YPaBHEHHUIA,
MCCIIE0BATh IOCTPOEHHBIE MOJENHM C TMOMOIIBI0 MAaTpULl U ONPEACIUTENEH,
VHTEPIPETUPOBATH NIOJYUYECHHBIN PE3YJIbTAT;

WCIIOJIh30BaTh CBOMCTBA JICUCTBUM C KOPHSAMHU Il TpeoOpa3oBaHUs
BBIPAKEHUI;

BBITIOJTHATH MPE0OPa30BaAHMS YUCIIOBBIX BRIPAKECHHH, COJIEPIKALIIUX CTETICHHU C
palMOHAJIBHBIM MOKA3aTEeJIEM;

HCIIOJIb30BaTh CBONCTBA JorapumMoB TUIs1 npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHUI;

CBOOOJHO OMEPUPOBATh MOHATUSMH: HpPpALMOHAJIbHBIC, TOKa3aTeIbHbIE U
JorapugMUUYECKre ypaBHEHUsI, HAXOUTh UX PEIICHUS C MOMOIIBI0 PABHOCHUIIBLHBIX
MEePEX0I0B WK OCYILECTBIISASI IPOBEPKY KOPHEN;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUecKrue GOpMYIIbl sl MPeoOpa30OBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OMEpUpOBAaTh MOHSITHEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEoOXoaumble  (OpMyJIbI i1 PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICIMPOBaTh pEajlbHble CUTyalldd Ha s3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3aJauyd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOYHKUUM U TPAPUKH:

CBOOOIHO ONEpPUPOBATH MOHATUAMM: (QYHKIUS, CIOCOOBI 3a7aHus QyHKIUH,
B3aMMHO OOpaTHbIe (QYHKIMHM, KOMIO3UIMSA (YHKIUH, Tpaduk QyHKINH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OIEpPUPOBATH MOHATHAMHU: OOJACTh ONPENEICHUS U MHOXKECTBO
3HaYCHUN (PYHKIMH, HYJIH QYHKIUU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBaTh MOHATHSAMHU: YETHbIE M HEUETHBIE (PyHKLUH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIUH Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpUPOBATh MOHATUAMU: CTENEHHas (QYHKIUS C HATypaJbHBIM U
LENbIM [OKa3zaTejaeM, rpapuK CTENEeHHOW (YHKIMH C HATYpPaJbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHS N-Ooi CTENeHW Kak (PYHKIMU OOpATHOM CTENEHU C
HaTypaJbHbIM MOKa3aTeJIeM;

ONepupoBaTh MOHATUSMU: JIMHEWHAs, KBaJgpaTU4Has W APOOHO-TMHEHHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMM: IOKa3aTelbHas M Jorapudmuueckas
(GyHKUMH, UX CBOMCTBA M TpaduKH, MCIOJb30BaTh UX rpadUKU AJisd pelIeHUs
YPaBHEHU;

CBOOOZIHO ONEpUPOBATHh TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YMCIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku  (QYyHKUMH Ui HMCCIIEOBAHUS MPOIECCOB U
3aBHCHUMOCTEH MpU peUIeHUH 3ajad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaibHON
YKU3HU, BbIpAXXaTh (OPMYJIaMH 3aBUCUMOCTU MEXKy BEIMYMHAMU;

Hauvana MmaTemMaTH4ecKoro aHajausa:

cBOOOZIHO OMEpHUpOBaTh MOHATUAMU: apumeThyeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKas mporpeccusi, TMHEHHBIN U
HKCIIOHEHIUATBHBIN pOCT, GopMysa CIOXKHBIX MPOIEHTOB, UMETh MPE/ICTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM MJIA PELIEHUs pealbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATHUSIMU: MTOCIEAOBATEILHOCTh, CITOCOOBI 3 aHuUs
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEI0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATH TMOHATHSIMU: HEMpepbIBHbIE (GYHKIHUHU, TOYKHU
paspbiBa rpaduka QyHKIIUM, aCUMITOTHI rpaduka PyHKIINH,

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKIIHS, HEMpPEphIBHAs Ha OTPE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISATh MPOU3BOJIHBIE CYMMBbI, ITPOU3BEICHUS, YACTHOTO W KOMITO3UIINHU
IBYX (YHKIIMH, 3HATh MPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIINIA;

HCIIOJB30BaTh TE€OMETPUUECKUNA W (U3UYECKUI CMBICI MPOU3BOJHON IS
pelIeHus 3a1ay.

MHosKecTBa M JIOTHKA:

CBOOOJTHO  ONEpPUPOBATh  TMOHITHSMHU:  MHOXKECTBO, OIEpaluud  Haj
MHOECTBaAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JJjisl OUCAHUS peaIbHBIX
MPOLIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OIpEJEICHUE, TeopemMa, YpaBHEHUE-
CJIeICTBHE, CBOMCTBO MaTeMaTHYECKOT0 00BbEKTa, J0KA3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOywenuss B 11 kjacce oOydarOIMIACS TMOJYYUT CIEAYIOIINE
MpPEIMETHBIE PE3YJIbTaThl IO OTACJIBHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucia 1 BBIYUCTICHUSA:

CBOOOJHO ONEpPUPOBATh TMOHSATUSAMHU: HATypaJlbHOE U IIEJ0€ YHUCIIO,
MHOKECTBA HATypaJbHbIX U LIEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JIETMMOCTU
uenbix yucen, HOJ[ 1 HOK HaTypasibHBIX 4Mcen JJIsl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinia;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa IO MOJIYJII0, 3alUCHIBATh
HaTypaJibHbIE YKCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJHO OMEPUPOBATH TMOHSITHUSIMU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBJISITh KOMIUICEKCHBIE YKCJIa B aireOpandyeckor u
TPUTOHOMETPHUUECKON (hOpMe, BBITIONHATH apu(PMETHIECKUE ONEepaIui ¢ HUIMU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CcBOOOJHO ONEpUPOBATh MOHATUSAMH: HUpPpALUOHATbHBIC, MOKa3aTelbHbIE U
jgorapuMUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX PEIICHHS C  [OMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOMHO OMEpUPOBaTh TMOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoaumble (GOpPMyNbl ISl  PEHICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTNEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-CIICJICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3ATENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palrOHAIbHbIE, VMPPALMOHAJIBHEIE, ITOKA3aTENbHBIE,
jgorapu(pMUUEcKue UM TPUTOHOMETPUYECKHE ypaBHEHUS UM  HEpaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTphl;

MPUMEHSATH TpauuecKrue METObI ISl PEIICHHS] YPAaBHEHUI M HEPABEHCTB, a
TaKXKe 3a]1a4d ¢ IapaMeTpaMHy;

MOJICJIUPOBAaTh peajbHbIE CUTyallMd Ha fA3bIKE aireOpbl, COCTaBIATH
BBIPDAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBbI MO YCIOBHIO 3a/ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEJIU C MCIOJIb30BAaHUEM armapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKUUMU U TpadpuKu:

CTpoUTh TpaduKH KOMMIO3UIMH (YHKIUNA C TOMOIIBIO 3JIEMEHTapPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TIE€OMETpPUYECKHME 00pa3bl YpaBHEHMH M  HEPAaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH MOHATUSAMH: TpadUKU  TPUTOHOMETPUUECKUX
yHKUMi;

NPUMEHSTh (QYHKIIUU JJIT MOJICJIMPOBAHUS M HCCIECIOBAHUS PEAbHBIX
IIPOLIECCOB.

Hauana maTeMaTH4eCKOro anajamsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JJIsl UCCIEA0BAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJIUTh HAMOOJBIIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIIUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOb30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWJIy4dlller0 PpEIICHUS B
NPUKIAIHBIX, B TOM 4YHUCJE COLUUAIBHO-DKOHOMUYECKUX, 3ajadax, i
OTpENENIEHUs] CKOPOCTH U YCKOPEHHUs mpolecca, 3aJaHHOTO (GopMysol uiu

rpadukoM;



cBOOOZHO ONEpUPOBATh TOHATUSAMHU: TEpPBOOOpa3Hasi, OMPEACIEHHBIM
WHTErpall, HaXOAWTh IMEPBOOOpPA3HbIC BJIEMEHTAPHBIX (PYHKIUNH U BBIUUCIATH
uHTerpai no popmysne Herotona-JIeitbHuma;

HAXOJUTh TUIOLIAN TUIOCKUX (PUTYp U 0OBEMBI TE€Nl C MOMOIIBIO HHTETpaa;

UMETh MPEJICTABICHUE O MATEMATHYECKOM MOJEIUPOBAHUU HA TMpPUMEpE
cocTaBieHus AuQdepeHIInaIbHbIX YpaBHEHU;

pemarhs NPUKIAIHBIE 337a4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO H
bu3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanyecrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrporbusie | Hpaxririeckue o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypesI
MHO0X€eCTBO JEMCTBUTEIBHBIX YUCEIL.
1 MHuorounensl. PaninonaisHbie ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpaduxu. CreneHHast QyHKIUSA C 12 1
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppanmoHnanbHble ypaBHEHUS
4 IToka3zarenbHas GyHkius. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpruyeckue BbIpaXXeHUs U 99 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U MPOTPECCUN 10
HenpepeBabie Gyakimm. [IponsBomHast 20
9 [ToBTOpEeHME, 0000IEHNE, CUCTEMATH3AITUS 5 9
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbIl Bcero Kourpoabubie | Tpaxtueckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypest
1 Hccnenoanue GyHKIUI C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHasi U MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUIECKUX (HYHKINH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHanbHbIe, TOKAa3aTeNbHbIEC H o4 1
norapuMUUecKre HePaBeHCTBA
KomruiekcHbie umncna 10
HarypanbHble u 1ienbie uncna 10
CHcTeMBbI paliOHATTLHBIX, UPPAITUIOHATHHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YPaBHEHUU
8 3aia4uu ¢ mapameTpamu 16 1
9 HOBTOPCHI/IC, 000011IeH1Ee, CHCTEMATU3AIIH 16 9
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosan4yecrBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoxa Beero Konrpouasnsie | IIpakruyeckue iytlennﬂ 26;)1;1;0B3Te.11bﬂble
padoTsbI padoThI pecypest
1 MHOXeCTBO, onepaluy Haji MHOKECTBAMHU 1
Y UX CBOWCTBA
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT O 1
anmapara JaJisl pelieHus 3a1a4
Panmonaneueie yncina. OOBIKHOBEHHBIE U
4 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUHBIEC TIEPUOIUYECKUE JPOOH
Panmonaneueie yncina. OOBIKHOBEHHBIE U
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUHBIEC TIEPUOIUUECKUE JPOOH
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB JIs 1
pEIICHUS TPUKIIATHBIX 3371249
7 [Ipumenenue apoOeit v MPOIICHTOB IS 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JerictBuTenbHbIe uncia. PanimonanbsHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepainu ¢ 1
JEMCTBUTEIbHBIMU YUCIIAMU
10 Moaynb IeHCTBUTEIBHOIO YHCIIA U €70 1

CBOICTBa




11

[TpuOnkEHHbBIE BEIYMCIICHUS, IPaBUIa
OKpYTJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BbIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHHS LIEJIBIX H
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEeHCTB

13

OcCHOBHBIE METO/IbI PELICHHUS LIETIBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHHM U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIEBIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTO4JIEHAa HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHorousneHsl ¢ HeabIMUA KO3PPHUITHEHTaMU.
Teopema Buera

17

Pemenue cuctem TUHENHBIX YpaBHEHUN

18

Pemenne cucreM JIMHEMHBIX YpaBHEHUN

19

Marpuia CUCTEMBI IMHENHBIX YPABHEHUN.
Ornpenenurens MaTpUILIbI 2X2, €ro
TEOMETPUUECKUN CMBICII M CBOWCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Ornpenenurens MaTpUILIbl 2X2, €ro
T€OMETPUUYECKHI CMBICIT M CBOMCTBA;
BBIUKCIIEHNE €T0 3HAYCHUS

21

IIpuMeHeHue onpenenuTents A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMbI JINHEHHBIX YpPaBHEHUM

23

Penienne npukiagHpIx 3a1a4 C IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTtponpHas pabota: "PanonanbHeie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumno o6partubie pynkimn. Kommnosurms

byHKIHH

26

I'paduk PyHkunuu. dnemMeHTapHbIC
npeoOpa3oBanus rpaduKoB PYHKIUIH

27

OO6nacTp ornpeesieHUs] U MHOXKECTBO
3HayeHuit pynkuuu. Hynu pyHkmmu.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

UYErHble ¥ HEYETHBIE (PYHKIIMH.
[lepnoanueckue pyukuu. IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOospliee 1 HauMeEHbIIIEE 3HAUEHUE
(GYHKIIHM Ha TPOMEKYTKE

30

Jlunelinasi, KBagpaTHyHast U APOOHO-
TuHeHas GyHKuun

31

DJIeMEHTapHOE UCCIIEIO0BAHNUE U
nocTpoeHue rpaduKoB 3TUX GYHKINN

32

DJIeMEHTapHOE UCCIIEOBAHUE U
MOCTpoeHne TpaduKoB 3THX DYHKITUN

33

CreneHsn c 11eabIM OKa3arTeieM. bruHom




Hrrotona

CrerneHs ¢ LICJIBIM II0Ka3aTeeM. bunom

34
HeroToHa
CrenenHast QyHKIUS C HATYPaJIbHBIM U

35 LieJIbIM IToKa3aresneM. E€ cBolicTBa u
rpadux

36 KonTtponbHas padota: "Crenennas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HATYPAITbHOM
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypallbHON
CTEIIEHU U ero CBOICTBA

39 [IpeoOpazoBaHus YHCIOBBIX BEIPAKECHUH,
CoJIep KalUX CTENEH! U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BEIPAKECHUH,
CoJIepKaIUX CTENIEH! U KOPHU

41 [TpeoOpa3oBaHus YMCIOBBIX BEIPAXKEHUH,
COJIepIKAIINX CTETIEHN U KOPHU
HppaunonansHble ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEeIIEHUsI UPPALIUOHATIBHBIX
YpaBHEHUI
Wppanmonansuslie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
YpaBHEHUI
HppanroHnanbHble ypaBHEHUS. OCHOBHBIE

44 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
YpaBHEHU

45 PaBHOCHIIbHBIE TIEPEX OBl B PEIICHUN




UPPALMOHATILHBIX YPaBHEHUI

PaBHOCWIIBHBIE ITIEPEXO/IBI B PELICHUU

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIBHBIE ITEPEX0/IBI B PEILICHUN
UpPpALMOHATILHBIX YPABHEHHM

48 PaBHOCHIIbHBIE IEPEXO/IBI B PELLICHUT
UPPaLMOHATILHBIX YPABHEHUM
CaotiicTBa 1 rpaduK KOpHS N-0¥ CTENEHH

49 KaK (DYHKITUU 0OpaTHOM CTEIICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoticTBa 1 rpaduK KOpHs N-0if cTeneHn

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
KonrponbHas pabora: "CBoiicTBa u rpaguk

51 KOpHsI N-0ii cTrenenu. MppannoHaibHble
ypaBHEHMS"

59 CreneHsb ¢ palliOHAIBHBIM IOKa3aTeNeM U
€€ CBOICTBA

53 Crenensb ¢ palliOHAIBHBIM OKa3aTeNeM U
€€ CBOICTBA

54 CreneHs ¢ palliOHAIBHBIM MIOKA3aTENEM U
€€ CBOICTBA

55 [ToxazarenbHast GyHKIUS, €€ CBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIIUN IS
pellIeHNs] YpaBHEHUI

57 Hcnonp3oBanue rpaduka GyHKIUN IS

pellIeHHs] YpaBHEHUI




IToxasaTenpHBIE YpaBHCHHA. OcHOBHEIC

58 METO/Ibl PEIICHUS MTOKa3aTeIbHBIX 1
YpaBHEHUI
[Toka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX 1
YpaBHEHUI
[Toka3zarenbHble ypaBHEHUsS. OCHOBHbIE

60 METO/IbI PELICHNUS [T0Ka3aTeIbHbIX 1
YpaBHEHUI

61 KonTtponbsHas padora: "[lokazarenpHast 1
¢bynkuus. [lokazaTenbHble ypaBHEHUS"
62 Jlorapudwm yucna. CoiicTa norapugma 1
63 Jlorapudm uncna. CoiicTBa jorapugpma 1
orapu¢m uucna. CoiicTBa jJorapudma
64 J C 1
ECSITHYHBIE U HATypaIbHbIE JTOTapu(hMBbI
65 1
€CSITUYHBIE U HaTypallbHbIE JOTapu(Mbl
66 1
67 [IpeobpazoBanue BEIpaXKEHUH, COAEPIKAIIIX 1
aorapupmbl

68 [TpeoOpa3oBaHue BbIpake€HUI, COAEPIKAIINX 1
JorapuQpmbl

69 [TpeoOpa3oBaHue BBIpaKEHHH, COIEPKAIINX 1
Jorapumbl

0 Jlorapudmuueckas ¢pyHKIus, e€ cBOiCTBa U 1
rpaduk

71 Jlorapudmuueckas ¢pyHKIus, €€ cBOiCTBa U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKINUN IS 1

pellIeHHs] YpaBHEHUI




Wcnonb3oBanue rpaduka GyHKINN 115

73
peleHNs ypaBHEHUH
Jlorapugmuueckue ypapHeHusi. OCHOBHbIE

74 METO/BI peIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

75 METOBI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBaeHusi. OCHOBHBIC

76 METO/bI pellieHus JJorapu(PMUIECKUX
YpaBHEHUI

77 PaBHOCHIIBHBIE TIEPEX0/IBI B PEIIEHUU
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCHIIBHBIE ITEPEX0/IBI B PEILIEHUN
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonrtponsHas pabota: "Jlorapudmuyeckas
¢byskus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC 1 KOTaHT€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTpuueckas OKpyHOCTb,

84 ompeieJICHUE TPUTOHOMETPHIECKUX

(GyHKIMI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 onpeielIeHUE TPUTOHOMETPHYECKUX 1
(GYHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKHE (YOPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPHUYECKHIE (DOPMYIIBI 1

9 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAYKCHU I

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAYKCHU I

92 [Ipeobpa3oBanue TPUTOHOMETPUUECKHUX 1
BBIPAYKEHU I

03 [TpeoOpa3oBaHuE TPUTOHOMETPUUECKUX 1
BBIPAYKCHU I

94 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM 1

95 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM 1

96 Pemenne TpuroHoMeTpHYECKIX ypaBHEHHN 1

97 Pemennie TpUroHOMETPUYECKUX YPaBHEHHM 1

98 Pemrenne TpuroHOMeTpHYECKIX ypaBHEHHNA 1

99 Pemennie TpUroHOMETPUYECKUX YPaBHEHHM 1

100 Pemrenne TpuroHOMeTpHYECKIX ypaBHEHHNA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKUE BHIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpPaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS 1

ocjienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKIUH

MOHOTOHHEBIE B OI'paHUYCHHEBIC

103 ocJIeIoBaTeIbHOCTH. icTopus aHanmn3a
0ECKOHEUHO MaJlbIX

104 Apudmernueckas nporpeccus

105 ['eomeTpuyeckas mporpeccus

106 beckoHeuHo yObIBarolas reoMeTpuyecKas
nporpeccus

107 CymMma GecKOHEYHO yObIBaOLIEH
reoOMEeTPHUUECKON porpeccun

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Popmya CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN U YKCIIOHEHIMATIBbHBIA POCT
Yucno e. Dopmyrna CI0KHBIX TPOLIEHTOB

110 Hcnonb3oBanue nporpeccuu s pemeHus
pEaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Konrtponbnas pabota:
"ITocenoBaTenbHOCTH U IPOrpeccun’

112 HenpepbiBHble QyHKIIMM U X CBOICTBA

113 Touka pa3pbiBa. ACUMIITOTHI TPapUKOB
byHKIMH

114 CaoiicTBa (pyHKLNI HETIPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (pyHKIIMI HEMTPEPBHIBHBIX HA
OTpe3Ke

116 Meton MHTEpBAJIOB JUIsl peIIEHUS

HEPaBEHCTB




MCTOI[ HWHTCPBAJIOB IJIs PCIICHU A

117
HEpaBEHCTB

118 Meton UHTEpBAJIOB JUIsl pEIIEHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENIPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 IlepBast u BTOpast IpOU3BOIHEBIC KU

YH

122 Onpenenenue, reoOMETPUUECKUI CMBICIT
MIPOU3BOJHOM

123 Omnpenenenne, GU3NICSCKHI CMBICIT
IIPOU3BOIHOMN

124 VYpaBHeHMEe KacaTelbHOM K rpaguKy
byHKIUN

125 VYpaBHeHHe KacaTenbHO K rpaduky
byHKIIUN

126 [Ipou3BoaHbIE 2NIEMEHTAPHBIX (YHKIHIA

127 [Tpou3BoiHBIE 27IEMEHTAPHBIX (PYHKIMI

128 [Tpou3BoaHas CyMMBI, TPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [Tpou3BoaHas CyMMBI, TPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIUH

130 [IpousBonHas cymMmMbl, IPOU3BENEHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (HYHKIUI

131 Kontponbnas padora: "IIponsBogHas"

132 [ToBTOpeHnue, 06001IeHNE, CHCTEMATU3AITHS




3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITUS 1
3HaHui: "Oyukiun"
134 Wroroas KoHTpOJIbHAS paboTa 1
135 HroroBast KOHTpoOIbHAs paboTa 1
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATH3ALIH 1
3HAaHUN
OBILIEE KOJIMYECTBO YHACOB I10 136 10

[TPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KouTtpoJsbHble

Bcero
padoThI

IMpakTnyeckue
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
ungposBbie
o0pa3oBarte/ibHbIE

pecypchbl

[Ipumenenue npou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M SKCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeneHnue npou3BOIHOM K
UCCleIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nponu3BOAHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTB 1 3KCTPEMYMBI

[IpuMeHeHne npon3BOAHON K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOoJIBIIETO 1

HaANMMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenue HanOoJIbIIEro U




HaVMEHBILIETO 3HAYEHUs HEIIPEPBIBHON
(GyHKLIMU Ha OTpe3Ke

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYCHHUS HENPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIETO 3HAYCHUS HETIPEPHIBHOM
(byHKIMM Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAUYCHHUS HEPEPHIBHOMN
GbyHKINU Ha OTpE3Ke

12

Haxoxnenne HauOoJIbIIeEro U
HAaWMEHBIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

13

[IpuMeHeHne npOU3BOAHON AJIS
HAax0’KJICHNs HAWJTY4IIIETO PEIICHUS B
MIPUKIIAJHBIX 3a/1a4ax

14

[IpuMeHeHne npou3BOAHON AJIS
HAaxO0’KJICHNs HAWJTY4IIIETO PEIICHHS B
MIPUKIIAHBIX 3a/1a4ax

15

[TpumeHeHne NPOU3BOAHOM 1St
OIIpeJIeJIEHUS] CKOPOCTU U YCKOPEHUS
nporiecca, 3aJaHHOro GopMyIIoi mim
rpadguxkom

16

[TpumeHeHue MPOU3BOTHOM IS
OIpEeETICHUS] CKOPOCTH M YCKOPEHHUSI
nporecca, 3alaHHoro Gopmyoi wim
rpadgukom




17

Kommosumus ¢hyHkimit

18 Kommosumus dhyHkimit

19 Komnozunus pynkumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomeTpuueckue o0pa3bl ypaBHEHUH Ha
KOOPJIUHATHOMN TUIOCKOCTH

29 Kontponbnas padora: "HcciaenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"

23 [lepBoobOpa3Hasi, 0CHOBHOE CBOHCTBO
[1€PBOOOPA3HBIX

24 [TepBooOpazHbie F71eMEHTAPHBIX (PYHKITHIA.
[TpaBuia HaX0XJICHHS IEPBOOOPA3HBIX

o5 ITepBooOpazHbIe 371eMEHTapHBIX QYHKIUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 WNurerpai. ['eomeTpuyeckuii CMbICI
UHTerpaia

97 Brruncnenue onpenenéHHoro HHTerpana
o gopmyne HeroTona-JleiiOnuma

28 Brruucnenue onpeen€éHHOro HHTErpaia
o Gopmysne HoroTona-JIeiiOnuna

29 [Ipumenenue uHTErpasa A1 HAX 0K ACHUS
MJI0IA e TIIIOCKUX PUTyp

30 [IpumeHneHne uHTErpana A1 HaX 0K ACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps pemenunit nuddepeHnaTbHbBIX

YpaBHEHUN




[Tpumeps! perenunit auddepeHnnanbHbIX

32 .
ypaBHEHUI
MaremMaTHuecKkoe MOJIeIUPOBAHUE

33 peabHBIX MPOLECCOB C MTOMOIIBIO
mudepeHInaTbHBIX YPaBHCHUM

34 Kontposnbnas padora: "IlepBooOpaznas u
uHrerpan”

35 Tpuronomerpuieckne QyHKIIMH, UX
CBOWCTBA U Irpap KU

36 Tpuronomerpuueckue QyHKIMU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue QyHKIMH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckne QyHKIIMH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckne QyHKIIMH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUECKUX

40 YpaBHEHUH C MIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEN TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEN TPUTOHOMETPUUYECKUX

42 YpaBHEHU € TOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUIECKUX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHOMETpUYECKUX

44
HEpPaBEHCTB

45 Penienue TpuroHOMETpUYECKUX
HEpPaBEHCTB

46 Pemenuie TpuronoMeTpu4eCcKuX
HEPaBEHCTB

47 Pemrenue TpuroHOMETpUIECKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/BI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/bI PELICHHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/bI PELICHHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJTBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS

norapu)MIUYECKUX HEPABCHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppaLMOHAILHBIX HEPABCHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UppalroHaTbHBIX HEPABCHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaLOHAILHBIX HEPABECHCTB
60 OCHOBHBIE METO/IbI PETLICHUS
UppaLMOHAILHBIX HEPABCHCTB
61 I'paduueckue MeTOIbI peIIeHus
UppaMOHAIEHBIX YPaBHEHHHA
62 I'padmaeckue MeTObI peIICHHS
UppaLMOHABHBIX YPaBHEHHUI
63 I'paduueckue MeTOIbI peIIeHus
MoKa3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTOIbI pelIeHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTo/bl peleHus
JoTapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo/bl peleHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeToIbI pelIeHus
Jorapu(MHUIECKUX HEPABEHCTB
I'paduaeckne METO B! peIICHHS
68 MOKa3aTeIbHBIX U IOTapUPMUIECKUX
YPaBHEHUU
I'paduueckue MeTO Bl peIeHHs
69 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX

YpaBHEHUU




70

I'paduyeckue MeToab! pereHus
MOKa3aTeIbHBIX U JIOrapu(pMUUIECKUX
HEpPaBEHCTB

71

I'paduyeckue MeToab! pereHus
MOKa3aTeIbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB

72

KonTponbnas pabora: "UppanuonanbHsle,
NoKa3aTesbHble U Jorapudmudeckue
HepaBeHCTBa"

73

KommiekcHbie yncna. Anredpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMILIEKCHOTO YHCIIa

74

KommiekcHbie yncna. Anredpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMITJIEKCHOTO YHCIa

75

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

76

ApudmeTrrueckre onepanuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3o0pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJIUHATHON TUIOCKOCTH

78

N300pakeHNe KOMIUIEKCHBIX YHCET Ha
KOOPJMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII IJIA




penreHus GU3NIECKUX U FT€OMETPHUICSCKUX
3a1a4y

Kontponbnas padora: "KoMriekcHbie

82 "
qucia

83 HatypanbHble 1 11enb1e uncia

84 Harypanbnblie u 1iebie uncina

85 [TpuMeHeHne MPU3HAKOB IEIIMMOCTH
LEJbIX YUCEIl

86 [IpuMmeHeHue npu3HaKoB IETUMOCTH
LEJbIX YUCEIl

87 [IpumeHneHne npu3HaKoB IETUMOCTH
uensix yucen: HOJl u HOK

88 [TpumMeHeHne MPU3HAKOB IEIIMMOCTH
nenbix yucen: HOJl u HOK

89 [TpumMeHeHne MPU3HAKOB IEIIMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIO

9 [TpumMeHeHMe MPU3HAKOB IEIUMOCTH
LEJIbIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 LIETTBIX YHUCEeNT: aropuT™ EBKIHIA 1715t
peleHus 3a1a4 B IeIbIX YUcIax

92 KonrtponbHas pabota: "Teopus neibix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHUM.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEAICTBUS

94 CucteMa 1 COBOKYITHOCTb YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI-




CICACTBUA

o5 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTE palliOHAIbHBIX YpaBHEHUN

OCHOBHbBIE METO/IbI PCIICHHUS CUCTEM U
96 COBOKYITHOCTEH UPpAllMOHATILHBIX
YpaBHEHHI

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
97 COBOKYITHOCTEH IMOKa3aTeIbHBIX
yYpaBHEHUI

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEIbHBIX
yYpaBHEHUI

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIOTapH(PMHIECKIX
YpaBHEHHI

OcHOBHBIE MCTOABI PCHICHUA CUCTEM U
100 COBOKYIIHOCTEH JIorapu(pMU4IEeCKUX
YpaBHEHHI

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3aj1ad U 3a]1a4 U3

101 pa3IUYHBIX 00JIaCTEeN HayKH U peabHOM
KU3HH, UHTEPIPETALUs TOTYYEHHBIX
pe3yibTaToB

[IpuMeHeHne cucTeM K pEelIEeHUIO
MaTeMaTHYECKUX 3aj1ad 1 3a]1a4 U3

102 pa3IMYHbIX 00acTel HayKu U pealbHON
KU3HU, UHTEPIPETALUs OTYYEHHBIX

pe3yNbTaToB




[IpumeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 U3

103 pa3IMYHBIX 00JIacTell HAyKU U peaIbHON
KHU3HHU, UHTEPIPETALNS TTOTYIEHHBIX
pe3yibTaToB
Kontposbnas padora: "Cuctemsl

104 paMOHATBHBIX, UPPALOHAITBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHeHU"

105 PanmonansHble ypaBHEHUS C TapaMeTpaMu

106 PanmonanbsHbIe HEpaBEeHCTBA C
napameTpamu

107 PanunonanbeHbIE CHCTEMBI ¢ TapaMETPaAMHU

108 HppaunoHanbHble ypaBHEHHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppanmoHanbHbIe CHCTEMBI €
napameTpaMu

110 IToka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpaMu

111 IlokazarenabHbIE CUCTEMBI C TapaMETPaMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpaMu

114 Tpuronomerpuveckre ypaBHEHHUS C
napameTpaMu

115 Tpuronomerpryeckue HepaBeHCTBA C

napaMmeTpamMu




116

TpuroHomeTpruyecKue CUCTEMBI C
napameTpaMu

117

[Toctpoenue u uccienoBanue
MaTeMaTUYeCKUX MOJIeTIEH pealbHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C
rnapameTpamMmu

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEN peaibHbIX
CUTYAaLUH C IIOMOIIbIO CUCTEM YPABHEHUI
C mapaMeTpamu

119

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBIO0 CUCTEM YPaBHEHHIA
C mapaMeTpamu

120

KonTponbHas pabora: "3agauu c
napameTpamu”

121

[ToBTOpenue, 06001IEHNE,
cUcTeMaTu3auus 3HaHui: "YpaBHenus"

122

[ToBTOpenue, 060061IeHNE,
cuctemaTusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHU .
Cucrems! ypaBHeHUI"

124

[ToBTOpenue, 0600MIIEHNE,
cucreMmarn3anus 3Hanui: "HepaBeHncrsa"

125

[ToBTOpenue, 0600MIIEHNE,
cucreMaTtu3anus 3Hanui: "HepaBencraa"

126

[ToBTOpenue, 0600IICHNE,




cucrtemaTusanus 3HaHui: "HepaBencraa"

[ToBTOpenue, 06001IeHNE,

127 cuctemMaTtu3anus 3HaHui: "[IpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 060061IeHNE,

128 cuctemaTtusanus 3Hanui: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHme, 06001ICHNE,

129 cuctematusanus 3Hanui: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

130 cucTeMaTu3anus 3HaHui: "MHTerpa u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06061IeHNE, 1
cucreMaTtu3aius 3HaHui: "OyHkun"

132 [ToBTOpenue, 0600IIEHNE, 1
cucreMaTtu3anus 3Hanui: "Oyukuun"

133 [ToBTOpenue, 06001IeHNE, 1
cucreMaTtu3arus 3HaHui: "OyHkun"

134 HtoroBast KOHTposIbHas paboTta

135 Hrtoroas koHTpoBHAs paboTa

136 [ToBTOpeHue, 0600IIeHNE, 1
cHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB IIO 136 10

[TPOT'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET
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