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HOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hadaja MaTEMaTHMUYECKOrO aHAIM3a» SBIIAETCA
OJTHMM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe cpefaHero oodiero oOpa3oBaHwUs,
IOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3yUEHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYrod CTOPOHBI, (hOpMHUPYET
JOrMYecKoe M adCTPaKTHOE MBIIIJIEHUE 00YyJaroUIMXcsi Ha ypOBHE, HEOOXOAUMOM
JUIsL OCBOEHUSI UH(POPMATUKH, OOILIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JPYTHUX
IUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaroluMecs OBJIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYIHpPYET CBOHU
JOCTHXKEHHUS B MaTeMaTHueCcKoi popme.

VY4eOHbIii Kypc anreOpbl U Hayajdl MaTEMaTHYECKOTO aHajiu3a 3aKiaiblBacT
OCHOBY [JIsi YCIHEIIHOTO OBJIaJICHUs 3aKOHAMHU (PU3UKH, XUMHUHU, OUOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJECHIIUN Pa3BUTHUSI SKOHOMUKH U OOIIECTBEHHOMN KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCA B COBPEMEHHBIX IU(MPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HMCIIOJIb30BaTh MX JIA JalibHEWIIero oOpa3oBaHUs U B
MIOBCETHEBHOW JKM3HMU. B TO ke Bpems oBlajeHHe aOCTPAKTHBIMH H JIOTHYECKH
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOro aHaln3a pa3BHUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, OKA3bIBATh
YTBEPKACHUS C MOMOIIBI0 WHAYKIIMA U PACCYX AaTh IEIYKTUBHO, UCTIOIH30BATh
00001IeHHEe W KOHKPETH3aluio, a0CTparupoBaHHE W aHAJIOTHI0, (QOopMHpYeT
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIIIJICHHE.

B xoxe u3ydyenus yueOHOro kypca «Amnredpa M Havajla MAaTeMaTHYE€CKOIro
aHanm3a» 00ydYaroIuecs MOMYYaroT HOBBIM OMBIT PEIICHUs MPHUKIAJHBIX 3aj1ad,
CaMOCTOATEIBHOIO MOCTPOEHUSI MAaTEMaTUYECKUX MOJIEIEH pealbHbIX CUTYyalui,
UHTEPIPETAllMd  TOJIYYCHHBIX  pEHICHWH, 3HAKOMATCS C  NpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUIECKUMU OTKPBITHSIMHU U UX aBTOPaAMHU.

VYueOHblli Kypc 00JIajaeT 3HAUYUTENbHBIM BOCIHTATEIbHBIM MOTEHLUAIOM,
KOTOPBIM peanu3yercss Kak uepe3 ydeOHbI MaTepuai, CIoCOOCTBYOIIHIA
GbopMUPOBAHUIO HAYYHOTO MHPOBO33PEHMs, TaK M 4Yepe3 crenuduxy ydeOHOM
NESITeNbHOCTH, TpeOyrolmel MpOoJOKUTEIbHOW KOHIIEHTpAlMM BHUMAaHUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHM M  OTBETCTBEHHOCTH 3a  IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus anredpe M HadajlaM MaTeMaTU4ecKOro
aHaJIN3a JISKUT JeSTEIbHOCTHBIN MPUHIIUI 00yYeHUS.

B crpykType yuebHOro Kypca «Anrebpa M Hayajga MaTeMaTHYeCKOro
aHaJIKM3a» BbIJCNIEHBI CIENYIOLIME COAEpKATEIbHO-METOUYECKUEe TuHuu: «Yucna
U BeIUUCIEHUS», «DyHKIIMU U rpadukn», «YpaBHEHUs] U HepaBeHCTBa», «Hauaia
MaTEMaTUYEeCKOro aHaiam3a», «MHokecTBa U JOrMKa». Bce OCHOBHBIE



coZlep KaTeNIbHO-METOIMUECKHE JMHUM W3Y4YalOTCd Ha TPOTSHKCHUU JBYX JIET
o0ydeHHusI Ha YpOBHE CpeIHEro oOIero odpa3oBaHUsl, €CTECTBEHHO JOIMOJIHSS
JpyT Apyra U MOCTENEHHO HACHIIIAsCh HOBBIMU Te€MaMU U pa3jenamu. JlaHHBIN
y4eOHBI KypC SBIJIETCS HWHTErpaTUBHBIM, IIOCKOJbKY OOBEIMHAET B cebe
collep)KaHNe HECKOJIbKUX MaTeMaTHYeCKHX JHCUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUS, MATEeMAaTUYECKHM aHallu3, TEOPHS MHOXKECTB, MaTeMaTH4ecKas
ngoruka u npyrue. [lo mepe Toro kak oOydaromiyecs OBIIaJeBalOT BCcE Oolee
MIMPOKUM MaTeMaTUYECKUM allrapaToM, Y HUX MOCIeA0BaTeIbHO (OpMHUPYETCS U
COBEPIIEHCTBYETCS yYMEHHE CTPOUTh MAaTeMAaTHYeCKYl) MOJENb pealbHOU
CUTYallMM, PUMEHATH 3HAHUS, TOJYYCHHbIC MPU U3YYEHUH Yy4yeOHOTo Kypca, IS
pEIIeHHs] CaMOCTOSTENBHO CHOPMYITUPOBAHHOM MaTeMaTUYECKON 3a7jauM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOANYECKasT TUHUA «YucClia U BBIYKMCICHUS 3aBepIIacT
(dopMupOBaHNE HABBIKOB MCIIONB30BAHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOI'0 0011ero oopasoBanus. Ha ypoBHe cpenHero oomiero
oOpa3zoBaHusg 0co0O€ BHUMaHuUE yaensercs (OPMUPOBAHHMIO  HABBIKOB
paIiOHANTBHBIX BBIUMCICHHA, BKJIIOYAIOMIMX B CeOsl MCIOJIB30BAaHUE Pa3IUYHBIX
dopMm 3amucu uYmcia, YMEHHUE JelaTh NPUKUIKY, BBITOIHATH MPHOIMKEHHBIC
BBIUMCJICHUS, OIEHUBATh YHUCIIOBBIE BBIPAXEHMs, pabOTaTh C MaTEeMAaTHYECKUMU
KOHCTaHTaMHU. 3HAKOMbIe OOYYaroIIMMCS MHOXXECTBAa HATypalbHBIX, IIEIBIX,
paliOHANbHBIX W JCHCTBUTENBHBIX  YWCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM H3 OSTUX MHOXKECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHbIE €My cIenupuIecKue 3a7adud W OIepaluu: JIEeICHHE Haleno,
ONEPUPOBAHUE OCTAaTKAaMU Ha MHOXECTBE LEIBIX 4YHCEN, OcOoOble CBOICTBa
palOHANBHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUUECKUE OIMEpalIiy, a TaKKe
U3BJICUCHHUE KOPHS HATypajbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogaps mociieqoBaTenbHOMY paCIIMPEHHIO KpPyra HCIHOJB3YEMBIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHUS ISl PEIICHUs Pa3jiNyYHbIX 3ajad
dopmMupyeTcsi mpeACTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HAyKH U €€ polu B
IOCTPOEHUU MOJIENIEH pealbHOr0 MHUpa, MIMPOKO HCIOJB3YIOTCS 0000IIeHue |
KOHKpETHU3aIHsl.

Jluaus «YpaBHEHHsSI M HEPABEHCTBA» PEATM3YETCS Ha MPOTSKEHUU BCETO
o0yueHusi Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXJIOM
pasnene Ilporpammbl MpenycMOTpPEHO peLIEHHE COOTBETCTBYIOIIMX 3ajad. B
pe3yibTaTe OOy4yarolIUecsl OBJAJEBAIOT PA3IMYHBIMU METOJAMU  pEIICHUS
pallMOHANIBHBIX, HWPPAIMOHATBHBIX, TIOKA3aTEIbHBIX, JIOTApUPMHUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB U CHUCTEM, a TaKxke 3ajad,
collepkaiux mapamerpbl. llomydeHHble yMEHUS IIMPOKO MCIOIb3YIOTCS MPHU
UCCleIoBaHUM (YHKIMA C TIOMOIMIBIO MPOU3BOJHOM, MPU PEIICHUU TPUKIIATHBIX



3aJla4 U 3a]a4 Ha HaXOKIEHUE HAauOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (PyHKLIHU.
JlaHHas coneprkarenbHas JMHUS BKJIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUIN
BBIMOJNIHATG  pacu€Tel 1o  (GopMmynaM, NpeoOpa3oBaHUs  PpalMOHAIIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TAKXKE BBIPAKEHUH,
COJeprKalllUX CTENEeHU U JiorapupMmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuajla  MNPOUCXOAUT  JajbHEWIIEe  pa3BUTHE  ANTOPUTMUYECKOTO H
abCTPaKTHOrO MBILUICHUSI O0y4arolmuxcs, (pOPMUPYIOTCS HABBIKU J1€TyKTHUBHBIX
paccykaeHuid, paboThl C  CHMBOJBHBIMM  (opmMamu,  MpelCTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AnreOpa
npenaraer 3(QQEeKTUBHbIE HWHCTPYMEHTHI JJIS PEHICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33]1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK
S3bIKA HAYKH.

CopepxarenbHo-MeToAuueckass JuHUA «DyHKIMU U TpaduKu» TECHO
neperieTaeTcs ¢ JPYyrdMU JIMHUAMHM Yy4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIIEI0BATENbHOCTh U3YUeHHs] MaTepuania. M3yueHnue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUECKON 1 TPUTOHOMETPUUECKUX (PYHKIIMN, UX CBOMCTB
U rpauKoB, UCIOJIb30BaHUE (DYHKIUU JJIs penieHus 3afad U3 APYruX Y4eOHBIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk U C PEIICHHEM YpaBHEHUM W HepaBeHCTB. IIpu 3Tom Oombplioe BHUMaHUE
ynaensiercs (OpMHPOBAHUIO YMEHUSI BbIpaKaTh (hOpMylamMu 3aBUCHUMOCTH MEXIY
pa3IMYHBIMH BEIMYMHAMH, HCCIIENOBaTh MONYy4YeHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Matepuan 3Toi cojepKaTeabHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
U HaBBIKOB, ITO3BOJISIIOLIMX BbIpaXXaThb 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
pasnuuHOi (opMe: aHaTUTHUECKOH, rpaduueckoil u cimoBecHOW. Ero msyuenue
CIIOCOOCTBYET ~ Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBILUIEHHUS, CIOCOOHOCTH K
0000IIEHHUIO 1 KOHKPETU3allMH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas nuHusA «Havana MareMaTnyeckoro aHajin3a» MO3BOJISIET
CYLIECTBEHHO PAaCUIMPUTh KPyr KaK MAaTeMaTUYECKHX, TaK U NPUKIAIHBIX 3a/1ad,
JOCTYTHBIX OOy4YaloIUMCS, TaK KaK Y HHMX TMOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uKyd  CIOXKHBIX (YHKIHUA, OMPEAeNiaTh WX HAWOONbIINE W HAUMEHBITHE
3HAY€HMsI, BBIYMCIATH IUIOMIAAU (GUryp U OOBEMBI TEN, HAXOJUTh CKOPOCTU U
YCKOpeHHsI TmpoueccoB. /[laHHas cojepkarenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTEMaTHYECKUX MOJEIEH peanbHbIX CHTyaluH,
NO3BOJISIET HAXOAUTh HAWIydllee pEIICHHE B MPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOTO
aHaiM3a CrocOOCTBYET pa3BUTUIO aOCTPAKTHOrO, (OPMAbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHHIO YMEHHUI paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HcKyccTBe. OOydarouiyecs: y3HaIT O



BBIJIAIONIUXCS PE3yJIbTaTax, IMOTYYEHHBIX B XOJAEC pPa3BUTHS MATEMAaTHKU Kak
HAyKH, ¥ 00 UX aBTOpax.

ConepxarenbHO-MeTOANYECKas: TUHUS «MHOXKeCTBa U JIOTMKa» BKIIOUAET B
ceOst DJIEMEHThI TEOPUU MHOXKECTB M MATeMAaTHYE€CKOW JOTUKHU. TeopeTuKo-
MHO>KECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IKOJIbHON MaTEMaTUKH
U TIpejararoT HamOoJjiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIONINN BCE pa3Jieibl
MaTEeMaTUKU U €€ NPUIOKEHUN, OHU CBS3BIBAIOT PAa3HBIE MAaTEMAaTHYECKHE
JUCIUIUIMHBL W MX TPWIOKEHUS B eauHoe Ienoe. IloaTtomy BaxHO JaTh
BO3MOXXHOCTh 00y4YaromeMycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOIb30BaTh €0 JJIsi BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEeMaTUKU KaK HAyKd CleayeT Npu3HaTh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAHMM M CJEIOBaHHUE OMNPEAEIEHHBIM
OpaBWJIaM  [OCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEMaTHYCCKON JIOTHKH CIIOCOOCTBYET pPa3BUTHIO JIOTHUECKOTO MBIILICHUS
00yYaroIIMXCs, TO3BOJIIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTHYCCKUX
npaBmI, (OPMUPYET HABBIKK KPUTHUECKOTO MBITTUICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOI'0 MOJCIUPOBAHUSA, KOTOPHIE TPHU3BaHbBI
CrocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENEH pealbHbIX
CUTYyallMid, WCCIEAOBAHMS O3TUX MOJEICH C TOMOIIBIO ammapara anreOpbl u
MaTEMaTHYECKOTO aHaIN3a, WHTEPIPETAUH TOTYyYEeHHBIX pe3ynbTaToB. Takue
3aJIaHAS BIUIETCHBI B KK/IBIN M3 Pa3/eoB MPOTrpaMMBbI, ITOCKOJIBKY BECh MaTepHall
y4e0HOTO Kypca IHPOKO MCIOJB3YETCS I PEIICHHs MPUKIATHBIX 3amad. [Ipu
pPEIICHUH  pPEabHBIX  MPAKTUYECKUX  3a7ad  OOydYaromiuecss  pa3BUBAIOT
HAOJIFOMATENTbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  QHAJIOTHIO, 0000maTh W  KOHKPETH3UPOBATh  IPOOJIEMY.
JlesitenbHOCTh 10 ()OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a]1a4
OpraHu3yeTCs B MPOIIECCE U3YUCHUS BCEX TEM yU4eOHOro Kypca «Anredpa v Hadana
MaTEMaTUIECKOTO aHATHI3a».

Ha wu3ydenune yueOHOro kypca «Anredpa M Havajla MaTeMaTHYECKOTO
aHanmu3a» orBoauTcs 272 4vaca: B 10 kmacce — 136 dacoB (4 yaca B Heneno), B 11
kjacce — 136 yacoB (4 yaca B HEZAEIIO).



COILEPKAHUE OBYYEHUA
10 KITIACC

Yuciaa v BIYMCICHUA

Pannonaneubie yncna. OObIKHOBEHHBbIE U JIECATUYHBIE APOOU, MPOLEHTHI,
OeckoHeuHble Tepuoanueckue apoou. [lpumenenue npoOel W TPOIEHTOB ISt
peLIeHUS MPUKIIAAHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUU U PEATIbHON KU3HH.

JlelicTBUTENbHBIE 4YHKCA. PalMoOHalbHBIE W HUpPpPAlMOHAJIBHBIE YHUCJIA.
ApudmMernyeckue  omnepaldd C  JEHCTBUTEIBHBIMM  YHUCIaMH.  Moayib
JEHCTBUTENBHOTO YKClia U ero cBoicTBa. [IpubamkEHHbIE BHIYMCICHUS, TIPABUIIA
OKPYTJICHUS, IPUKUIKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHHIA.

Crenenp ¢ 1nensiM mnokazareneMmM. buHoMm Hbrotona. Hcnons3oBaHue
noaxosien (popmel 3arucu 1eUCTBUTENbHBIX YUCEN ISl PelIeHUs MPAKTUYECKUX
3a/1a4 U MPEICTABIICHNS JaHHBIX.

Apudmernyeckuil KOpEHb HATYpPaJIbHON CTENEHU U €r0 CBOWCTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeNneM M €€ CBOMCTBA, CTENEHb C
NIEUCTBUTEIIHLHBIM IOKA3aTEIIEM.

Jlorapudm umcna. CsoiicTBa norapudma. JlecsTHuHble W HaTypajbHbIE
Jgorapu@pmsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'€HC YUCIOBOIO apTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxmectBa W TOXIECTBEHHBIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIBHBIE ypaBHEHMS W YpaBHEHUA-CIENCTBUA. HepaBeHCTBO,
pelIeHne HepaBeHCTBA.

OCHOBHBIE METO/IBI PEHICHUS LENbIX U APOOHO-PAMOHANTBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOIOWIEHBl OT OJHOM IEPEMEHHOM. JlenmeHne MHOrodsieHa Ha
MHOTrOwiIeH ¢ ocrarkoM. Teopema besy. MHorowiensl ¢  LEIbIMU
koaddunmenramu. Teopema Buera.

[Tpeobpa3zoBanus YHCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTEIEHH U KOPHH.

WppanmonanpHbie YPAaBHEHHS. OcHOBHBIE METO/BI peleHus
UpPpaLMOHAIBHBIX YPABHEHUN.

IToka3zarenbHble ypaBHEHMsS. OCHOBHBIE METOJBI PELIECHUS ITOKa3aTEJIbHBIX

YPaBHEHHUM.

[Ipeobpa3zoBaHue BeIpaXKEHUH, COEPKALINX JOrapu(MBbI.

Jlorapupmuyeckue YPAaBHEHHS. OcCHOBHBIE METO/bI pelieHus
norapu(pMUYECKUX YPABHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE (bopMyIIbI. [Ipeobpa3zoBanue

TPUTOHOMETPUYECKHUX BBIPAKEHU. Pelienne TpuroHoMeTpuyecKuX ypaBHEHHM.



Pemienne cucreM nuHENHBIX ypaBHEHWW. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHuil. Onpeaenutenb MaTpullbl 2X2, €ro TeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIUMCIICHUE €r0 3HAUYECHUS, IPUMEHEHHUE ONPENEIIUTENS ISl PELICHUS
CHACTEMbl JIMHEMHBIX ypaBHEHUW. PelleHne npukiaiHbplX 3aJad C ITOMOIIBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. lccienoBaHne DOCTPOEHHOW MOJEIU C
MOMOIIIBKO MATPHUIL U ONPEIETUTENEH.

ITocTpoeHne MaTreMaTU4ecKUX MOJENIEW PEeajlbHOM CUTYalMyd C ITOMOIIBIO
yYpaBHEHUI W HepaBeHCTB. [IprMeHeHHe ypaBHEHU M HEPABEHCTB K PELICHHIO
MaTEeMaTUYECKUX 3a/ad M 3aJad U3 Pa3jIudHbIX 00JlacTell HayKH U peadbHOU
KU3HU.

DOyHKUUM ¥ rpaduku

OyHKIU, Crnocoobl 3amaHus ¢GyHKIUU. B3auMHO oOpaTHbIe (QYHKIIHH.
Komnozunust ¢ynkuuit. I'paduk yHkimu. DieMmeHTapHbIE MNpeoOpa3oBaHUs
rpa@uKoB (yHKIIHA.

OO6nactb onpeneneHus 1 MHOKECTBO 3HaueHUW ¢yHkuuu. Hynu dyHKmm.
[TpomexxyTku 3HaKoNnOCTOSTHCTBA. UETHBIE U Heu€THbIe PyHKIMU. [lepuonnueckue
bynkuu. [IpoMeXyTKM MOHOTOHHOCTH (YyHKIMH. MakCHUMyMbl U MUHUMYMBI
dbynkiuu. Hanbosnpiiiee 1 HaMMeHbIllee 3HaYCHUS PYHKIIMU Ha TIPOMEKYTKE.

Jlunelinasi, KBaJpaTuuHas U APOOHO-IMHEWHAss (YHKIUMU. DJIeMEHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX IPAPUKOB.

Crenennast QyHKIHMS C HATypaJbHBIM H IIENbIM MOKa3zaTeneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa M rpapuk KOpHS N-OM CTENEHW Kak (PYyHKUMU OOpaTHOU
CTENEHU C HATYPaJIbHBIM [TOKa3aTEJIEM.

[TokazarenbHass u jorapudmudeckas (yHKIUHA, UX CBOHMCTBA W TpadUKH.
Hcnonp3oBanne rpadukoB GyHKIHA 1715 PEIICHUS YPaBHEHUH.

Tpuronomerpuyeckasi OKPY>KHOCTb, ONPEACIICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMN 9UCIIOBOTO apTryMEHTAa.

OYHKIUOHAJIBHBIE 3aBUCUMOCTA B pEaJbHBIX MPOIECCaX U SBICHUSIX.
I'padwixu peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajau3a

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IIOCJIENOBATENLHOCTEH. Meron
MaTeMaTU4ECKON WHYKIHH. MoHOTOHHBIE u OrpaHUYECHHbIC
MOCJIEIOBATENBHOCTH. VICTOpHSI BO3HMKHOBEHHS MAaTEMATHUYECKOIO aHAJIN3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmerndeckas u reomeTpuueckas nporpeccun. beckoneuno yowiBaromas
reomeTpuyeckas nporpeccus. Cymma G€CKOHEUHO yObIBAIOUIEH reoMeTpUyYecKOoi
nporpeccuu. JIMHEWHbIA U SKCITOHEHIHAIBHBIN pOCT. Yucio e. @opMyria CI0KHBIX
IpoLEHTOB. M CMOnp30BaHWE MPOTPECCHMU Il  PELICHUS pPEANbHBIX 33134
IIPUKJIATHOTO XapakTepa.



HemnpeprbiBHbIe (QyHKIIMM W WX CBOMCTBA. ToukW paspbiBa. ACHUMITOTHI
rpadgukoB Qynkiuid. CBoiicTBa (GYHKIIMA HENPEPHIBHBIX Ha OTpe3Ke. Meroj
UHTEPBAJIOB JUIsl pElIeHUs] HepaBeHCTB. l[IpuMeHeHue CBOWCTB HENpPEpPHIBHBIX
byHKIMN 1)1 perieHus 3a1ad.

[lepBast u BTOpas npousBoHbie QyHKIMU. OnpeneneHne, reOMeTpUIECKuil u
bu3MUecKuil CMBICT IPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKITHH.

[IpousBoanHble  ameMeHTapHbIX  QyHkiud.  [lpousBomHas ~ CyMMBI,
POU3BEACHUS, YACTHOTO U KOMITO3ULIUU (DYHKIIHA.

MHosKecTBa M JIOTUKA

MHOX€eCTBO, Onepauyyd HaJ MHOXKECTBAMH M HMX CBOMCTBa. Jlmarpammsl
Oiinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOXECTBEHHOIO —amnmapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHHUH, NMPU PEHIEHUU 3aJad U3 JPYrux
y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHHS.

11 KUIACC

Yucaa u BBIYMCICHUS

Harypanbhbie u uensie yucna. [Ipumenenue npu3HaKoB AEIMMOCTU LEIbIX
yycesl, HauOonpImuidi obmmi aenutensd (mamee — HOJl) u HamMeHsbliee oOiee
kpatHoe (nanee — HOK), ocrarkoB no moayito, airoputMa EBkinaa s pereHus
3a/1a4 B LENbIX YHCIIAX.

KommuiekcHble uymcna. Anrebpandeckas W TpPUTOHOMETpUYEcKas (QOpMbI
3alMCH KOMIUIEKCHOTO 4Hciia. Apu(MeTHYecKHe ornepauud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHHe KOMIUIEKCHBIX YHCEI HAa KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myapa. Kopau N-oi cTeneHrn uM3 KOMIUIEKCHOTO unchia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JJIs PelIeHUs] PU3NIECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHUH U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Pelienre TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OcCHOBHBIE METO/ABl PEIIEHUS TOKA3aTEeIbHBIX M JIOTapuMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHUsS] CUCTEM M COBOKYIHOCTEH palUOHAaJIbHBIX,
UpPpaLMOHAIBHBIX, MTOKA3aTEIbHBIX U JIOTapU(PMUUIECKUX YPaBHEHUN.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMM.



[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMAaTUYECKUX 3a7lad M 3a7ad4 M3 pa3jIMuHbBIX 00JlacTel HayKM M peasibHOM
YKU3HH, UHTEPIPETALNS [I0JyYECHHBIX PE3YIbTaTOB.

DOyHKUUM ¥ rpaduku

I'padpux xommosunuu ¢Gyukumii. ['eomerpuueckue o0pa3bl ypaBHEHUN WU
HEPAaBEHCTB HA KOOPJAMHATHOM INTIOCKOCTH.

Tpuronomerpuyeckue GyHKIMHI, UX CBONCTBA U TpadUKy.

['padrueckrie mMeTonbl pellleHUs YpaBHEHUM W HepaBeHCTB. [ 'paduueckue
METOZBI pEUICHUA 3a7a4 C TapaMeTPaMHu.

Ucnonb3oBanue rpagukoB (QYHKIUN JUIsi UCCIENOBAHUS MPOIIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT IMPHU PEUICHUU 3a7ad U3 JAPYTUX Yy4eOHBIX
IPEAMETOB U PEATBHOMN )KU3HH.

Havana mareMaTH4ecKOro aHajau3a

[IpumeHeHue Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMHA HA MOHOTOHHOCTbH U
sKcTpeMyMmbl.  Haxoxzaenue  HauOonblIero W HAUMEHBIIEro  3HAYEHWH
HENpPEepbIBHON (PYHKIIMK HA OTPE3KE.

[IpumeHeHue NPOU3BOJHOM JUIsl HAXOXKIEHUS HAWIYYIIero pEIIeHUs B
OPUKIAJHBIX 3a7a4ax, s OINpeAeNieHus CKOPOCTM M YCKOpPEHHs Mpoliecca,
3aaHHOTO (hOPMYIION UK TpadUKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUs TEpBOOOPa3HBIX.

WNurerpain. ['eomerpruueckuii CMBICI MHTErpaia. Brrancnenune
onpenenéHHoro uHTerpana no ¢gopmyne Herorona-Jleibuuia.

[Ipumenenne uHTErpajia A HAXOXKISHHS IUIOMAAeH IIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEJI.

[Ipumepsr pemenudt audepeHInanbHbIX ypaBHEHUN. MaremaTuueckoe
MOJICIUPOBAHUE pEATbHBIX MPOLECCOB € MOMOUIbI0  AU(depeHIIHaTbHBIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBI VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAYKIAHCKOMN MO3UIIMHA 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCUMCKOro  0OIlecTBa,  MPEACTaBIEHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBJICHU,
npouenyp TpaxAaHCKOro oOuiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aUMOJECHCTBOBaTh C COLMAIBHBIMU WHCTUTYTAMH B COOTBETCTBUH C UX
(GYHKUMSAMU U Ha3HAUYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUICKOM TI'pakAaHCKOW HIACHTUYHOCTH, YBOKEHUS K
NPOLUIOMY M HACTOSAILIEMY POCCUICKOM MaTEMAaTHUKH, LIEHHOCTHOE OTHOIICHHE K
TOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE HJTUX JOCTIXKEHMM B JAPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX LEHHOCTEH pOCCUICKOro Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO MOBENECHMS, CBI3aHHOI'O C MPaKTUYECKUM
IPUMEHEHUEM JOCTWKCHUM HAyKM M JEATEIbHOCTBIO YYEHOr0, OCO3HAHHUE
JUYHOIO BKJIAJIa B IOCTPOEHUE YCTOWYUBOIO Oy IyIIETro;

4) 3cTeTHYECKOr0 BOCIIUTAHMUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOUYas 3CTETUKY MaTeMaTH4YECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUN, PAaCCyKICHU, BOCIPUUMUYUBOCTD
K MaTEMaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro 1 0e30nacHoro oopasa *HU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3J0pPOBBIO (370POBOE MHUTAaHHE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTIbIXa, peryisipHas (Gu3nueckas aKTUBHOCTD), (PU3NYECKOE COBEPILIEHCTBOBAHHE
IIPY 3aHATUAX CIIOPTUBHO-030POBUTEIIBHON JEATENBHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

TFOTOBHOCTh K TpPYAY, OCO3HAHHWE ILIEHHOCTH TPYyAOJIoOUs, HHTEpeC K
paznuyHbiM  cepaM  MpPOPECCHOHAIBHOM  JACSTENIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieid npodeccu W Ppeaqu30BbIBATh COOCTBEHHBbIC KU3HEHHbBIC ILIAHBI,



TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM0oOOpa30BaHUIO HAa TMPOTSHDKEHUHM BCEH J>KU3HM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTHUYECKON HAIPaBJICHHOCTH,

7) IKOJIOrH4eCKOro0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  JKOJIOTHYECKOH KyJIbTYpbl, TIOHUMaHHUE BIHUSHUS
COIUATBLHO-2KOHOMHUYECKUX IPOIIECCOB HAa COCTOSIHHUE MPUPOIHON M COIMAIbHOM
Cpebl, OCO3HaHUE II100aJIbHOr0 XapaKkTepa dKOJIOTHISCKUX MPOoOIeM, OPUEHTAIIHS
HAa TPUMEHCHHE MaTeMaTHUYeCKUX 3HAHMK [JI1 pEIIeHUs 3aaad B 00JacTH
OKpYJ)Karoliel cpenpl, IJIAHUPOBAHUE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUM ISl OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKH W  OOIIECTBEHHOW  TMPaKTUKHU, ITOHHUMaHUE
MaTEMaTHYCCKON HayKd Kak cQepbl YelTOBEUEeCKOW MeATeIbHOCTH, JITaloB e&
pPa3BUTHS W 3HAYUMOCTH Ui Pa3BUTHSA IUBWIM3AINH, OBJIAJCHUE S3BIKOM
MaTEMaTUKH W MaTEeMaTHYCCKON KyNIbTYpOW KakK CpEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBIISATH TPOSKTHYIO W HCCIEAOBATEIBCKYIO EATECIbHOCTD
WHAVUBUIYAJIBLHO U B TPYTIIIE.

METAITPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTebHbIE YHUBEPCAJbHbIE YUeOHbIE JAelicTBUSA

ba3oBble jiornyeckue AeiicTBUs:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHUNW MEXKIy TMOHATUAMH, (OPMYJIUPOBATH
OTIpE/ICIICHMSI TIOHATHN, YCTAHABIMBAThL CYIIIECTBEHHBIN MPU3HAK KIacCU(HUKAIUH,
OCHOBaHMSI NI 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU TTPOBOIUMOT0 aHAJIN3A,

BOCIIpUHUMATh,  (HOPMYyJIUpOBaTH H  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPIAUTEIBHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIINE, YCIOBHEIE,

BBISIBIIAITH MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHSI
B (pakTax, MaHHBIX, HAOMIOMCHUAX U YTBEPKACHUSIX, MpEiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

JieNaTh BBIBOJABI C WCMOJIB30BAHUEM 3aKOHOB JIOTHKHU, JEAyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUEHUH 110 AaHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO JI0KAa3aTENbCTBA MATEMATHUECKUX YTBEPKICHUN
(MpsiMBbI€ U OT MPOTUBHOTO), BBICTPAUBATH apTyMEHTAIUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS M BHIBO/IBI;

BBIOMpaTh CMHOCO0 perieHus ydyeOHOW 3amauu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pelIeHUs, BbIOMpaTh HaumOojee MOAXONAIMH C  y4&ToM
CaMOCTOSITENILHO BBIJIEJICHHBIX KPUTEPHUEB).



ba3oBble uccienoBare/ibCKue 1eiCTBUA:

MCITIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUNA HHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHBOpPEUYHE,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE M JIaHHOEe, (OpPMHUPOBATh THIOTE3Yy, apryMEHTHPOBATH
CBOIO TTO3UIIUI0, MHEHHE,

MPOBOJUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHHE
110 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTUYecKOro o0ObeKTa, sIBJICHUS, MMpoIiiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy 00beKTaMH, IBJICHUSIMH, TIPOIIECCaMHU;

CaMOCTOSITENTLHO (DOPMYITHpPOBaTH OOOOIICHUS W BBIBOIBLI IO pE3yJbTaTaM
NPOBEACHHOTO  HAONIOJIEHUWS, HWCCIICOBAaHMs, OIEHUBATh  JOCTOBEPHOCTH
TIOJTyYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IICHHIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECcCa, a TAaKKe BBIIBUTaTh
MPETIONI0KEHHUS O €r0 Pa3BUTUH B HOBBIX yCIIOBUSX.

Pabora ¢ undpopmaumeii:

BBISBIIATH JASPUIIMTHI WHPOpPMAIIUHY, JaHHBIX, HEOOXOAMMBIX JJIsS OTBETa Ha
BOMPOC U IS PEIICHUS 3aa9H;

BBIOMPATh MHPOPMAIUIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAITM3UPOBATh,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh WHPOPMAIHMIO PA3IUYHBIX BHJIOB H
dbop™m mpencTaBiIeHuUs;

CTPYKTYPHPOBAaTh MH(POPMAIIHIO, TPEJACTABIATh €€ B pa3IMUHBIX (PopMmax,
WLTIOCTPUPOBATH TPaPUUECKH;

OIICHHBATh HaAE&KHOCTD uHbopmaruu 1o CaMOCTOSTEIIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHHKaTHBHbBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUA

OoO1enue:

BOCIIPUHUMATh U (DOPMYIHPOBATH CYKJIEHHSI B COOTBETCTBUU C YCIOBUSIMU U
HeasMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHHS B
YCTHBIX N IMIHMCBMCHHBIX TCKCTAaX, AaBaTh IMNOJACHCHHA IIO XOI[y peIHeHI/IH 3aJa4u,
KOMMCHTHPOBATb HOJIy‘—ICHHLIfI pGBYJIBTaT;

B XOJI¢ OOCYXXJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIIECTBY OOCYKIAe€MOIl TEMBI,
HpO6HeMI>I, pemaeMoﬁ 3aJa4M, BBICKA3bIBAThb HACH, HALCICHHBIC Ha IIOHCK
peuicHus, COIIOCTABJIATL CBOH CY)KILGHI/ISI C CY)KILCHI/UIMI/I I[pyTPIX y‘IaCTHI/IKOB
ayajaora, oOHapy)XKHMBaTh PA3ddue M CXOJCTBO MO3HUIIUHA, B KOPPEKTHOH (opme
(bopMyIHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1au, SKCIIEPUMEHTAa, UCCIEAOBaHus,
IIPOEKTa, CaMOCTOSATEIBLHO BBIOMpaTh (OopMaT BBICTYIUICHHS C YYETOM 3aj1a4
IPE3EHTAIMU U 0COOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHHBeEpCcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranu3amnus:

COCTaBIIAThH IIJIaH, aJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO PEIICHUS C
y4€TOM HMEIONTUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIIQJICTh ~ HABBIKAMHM  TO3HABATENBHON  peQUIeKCMW  KaK  OCO3HAHMS
COBEPIIAEMBIX JICUCTBUIM U MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crocobamMu CcaMONPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pe3ysbTara pEIIeHHs
MaTeMaTH4YECKOH 3a1auH;

NPEIBUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUU 3a/1auH,
BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBACHATh MPUYUHBI
JOCTHKEHUST WIM HEAOCTH)KEHUSI PE3yJIbTaTOB JEATCIbHOCTH, HAXOAUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIIONBH30BaTh MPEUMYIINECTBA KOMAHIHONW M WHIUBUIYaIbHOM
paboThl mNpU pelIeHUH Y4YeOHBIX 3a7ady, MNPUHUMATh IeJIb COBMECTHOMU
NeSATEeNbHOCTH, TJIAHUPOBATh OPraHU3AIlMI0 COBMECTHOW pabOThI, paclpelensiTh
BUJIbI palboOT, JOroBapuBaThcs, OOCYXAaTh NPOLECC U pe3yiabTaT padoTHI,
0000111aTh MHEHHS HECKOJILKUX JTIOIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0O0CyxaeHUs, 0OOMEH MHEHH,
«MO3TOBBIE IITYPMBI» H HWHBIC), BBIMIOJHATH CBOIO YacTh pabOTBl U
KOOPJMHUPOBATh CBOU JCHCTBUS C JPYTUMHU UYJIE€HAMH KOMAaHBI, OIICHUBATH
Ka4yeCTBO CBOEro BKJaja B OOIMIMN MPOAYKT MO KPHUTEPHUSIM, CPOPMYIHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSL.

HPEIMETHBIE PE3YJIBTATBI

K xoniy obyudenuss B 10 kjacce oOydarouiuiics MOTYYHUT CIETYIONTUE
pEeIMETHbIE Pe3yJbTaThl MO0 OTACIBHBIM TeMaM pabodel mporpaMmbl Y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIIM3a):

Yuciaa 1 BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: DPAIIMOHATBLHOE YHCIIO, OCCKOHEYHas
nepuoguveckas JApoOb, MPOIEHTHI, HPPANMOHATIBLHOE YHUCIO, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEI, MOAYJIb ACUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs TNPUKIAIHBIX 3a7ad U3
PA3JIUYHBIX OTPACIIEU 3HAHUN U PEATLHOW )KU3HU,

NPUMEHSTH MPUOJIMKEHHBIE BHIYMCIICHHUS, TIPABUIIA OKPYTJICHHS, TPUKUIKY U
OLIEHKY PE€3yJbTaTa BbIUYHUCIICHHUI;



CBOOOJIHO OMNEPUPOBATh TOHSATUEM: CTENEHb C IEJIbIM IOKa3aTelieM,
UCIIOJIb30BaTh MOAXOASIIYI0 (OpMY 3aITUCH JEHCTBUTEIBHBIX YUCET JJISl PEIICHHUS
IIPAKTUYECKUX 33a/1a4 U IPEACTABIICHUS JaHHBIX;

CBOOOJTHO OMEPUPOBATH MOHATHEM: apU(PMETHUECKUII KOPEHb HATypaJIbHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATHUEM: CTETICHD C PAIlMOHAILHBIM TTOKA3aTeIeM;

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: JIOTapudM 4YUCIa, JECATUYHBIE W
HaTypaibHbIE TOrapU(pMBbI;

CBOOOJHO OMEPUPOBATh MOHATHSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, aPKKOCHUHYC U apKTAHT€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHUSIMHU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIC HEPABCHCTBA,;

MPUMEHSTh Pa3UYHbIE METOABl PEIICHHS palMOHAIBHBIX W JAPOOHO-
pallMOHABHBIX YPAaBHEHWH, NPUMEHSATh METOJ HWHTEPBAJIOB Il PEIICHUS
HEPaBEHCTB;

CBOOOJIHO OMEPUPOBATh MOHATUSAMU: MHOTOWIEH OT OJHON TEepeMEHHOM,
MHOTOYJIEH C IelNbiIMU KO3(DPUIHUEHTAaMU, KOPHU MHOIOYJIEHa, IPUMEHSTh
JIETIEHUE MHOTOWIEHA Ha MHOT'OUYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl PELLICHUS 3a/]1a4;

CBOOOJIHO OMEpPUPOBATh TMOHATUAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUI,
MaTpUIla, ONPEAECIUTENb MATpPULBl 2 X 2 W €ro TIeOMETPUYECKUH CMBICI,
UCITOJIB30BAaTh CBOMCTBA OINpeAenuTens 2 X 2 JuId BBIYHCICHHS €r0 3HAYEHWS,
MPUMEHATh ONPEACHUTENN JUISI PEUICHHUS CHUCTEMbl JIMHEHHBIX YPaBHEHU,
MOZEIMPOBATh PEATBHBIE CUTYallMd C MOMOIIBIO CUCTEMBI JINHEWHBIX YPaBHEHUU,
UCCIEN0BAaTh ITIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MATPHIl W OIPEHAEIUTENEH,
VHTEPNPETUPOBATH MOJYUYECHHBIN PE3YIIbTAT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOPHSAMH [UJIsi TMPeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJTHATH MPE0OPa30BAHMS YMCIOBBIX BBIPAKEHUH, COJEPKAIUX CTEIEHH C
paLMOHAIBHBIM OKA3aTEIIEM;

HCIIOIb30BaTh CBOMCTBa jorapudmMoB TUIS nmpeoOpa3zoBaHus
Jorapu(pMUIECKUX BBIPAKECHUN;

CBOOOJTHO OMEpPUPOBATH TMOHATHUSAMH: WPPAIMOHAIBHBIC, MOKA3aTelbHbIC U
Jorapu(pMUYECKUE YPaBHEHUS, HAXOIUTh UX PEIICHUS C TTOMOIIbI0 PABHOCUIBHBIX
NIEPEXOJI0B WU OCYIIECTBIISIS POBEPKY KOPHEW;



MPUMEHATHh OCHOBHBIE TPUTOHOMETpHUUYECKUE POPMYJIIBI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUII;

CBOOOIHO ONEpUpPOBAaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoAuMble (QOpMyJbl Ui  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJIEIMPOBaTh peajibHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIPQXKECHUSI, YpPABHEHMs, HEPABEHCTBA [0 YCIOBUIO 3aJaud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM ammnapara ajireOphl.

DYyHKIUU U TPAPUKU:

CBOOO/IHO OINEpPUPOBATh MOHATUAMU: (PYHKILHMS, CIIOCOOB! 3aaHus (PyHKLHUH,
B3aUMHO oOOpaTHple (QYHKIMHU, KOMMO3ulUsg (QyHKUMA, rpaduk GyHKIUH,
BBINOJIHATH 3JIEMEHTapHbIE IPeoOpazoBaHus rpauKkoB QyHKLUH;

CBOOO/IHO OIEpUPOBaTh NOHATUAMHU: OOJACTH OINpPENETICHUS U MHOXECTBO
3HaYeHUH QPyHKINUU, HYyTU QYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOMIHO OMEpPUPOBATh TMOHATHAMH: UYETHBIE H HEUYETHBIC (DYHKIUH,
neproandeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKIIMU, HauOonblllee M HaWMEHbIeEe 3HaueHWEe (YHKIUK Ha
IPOMEKYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSMU: CTEMEHHAs (PYHKIHSA C HATypalIbHBIM U
[EeNbIM TIOKa3aTeleM, rpaduk cTeneHHOW (DYHKIMKM C HATYpalbHBIM M IENIBIM
nokaszaTeneM, rpaduk KOpHS N-0i CTENEeHHW Kak (PyHKIMK OOpaTHOW CTENEHU C
HATypaJIbHBIM ITOKa3aTeJIEeM;

ONEepUpPOBaTh TOHATUSAMU: JMHEWHAs, KBaJpaTU4Has U APOOHO-THHEWHAas
(GYHKIMH, BBITOIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHHUE UX IPa(HKOB;

CBOOOIHO ONEPUPOBATH MOHITHAMH: IOKa3aTeldbHAas U JiorapupmMuieckas
(GyHKIIMM, WX CBOWCTBA U TpadUKH, HUCIOIb30BaTh UX TpadUKHU ISl PEHICHHS
YPaBHEHHUI;

CBOOOIHO OMNEpUPOBATh TMOHATUSAMU: TPUTOHOMETPUYECKAS] OKPYKHOCTB,
orpeneneHNe TPUrOHOMETPHUUECKUX (PYHKIIHIM YUCIOBOTO apryMEHTa;

UCIONb30BaTh TIpaduku GYHKOUN JUIsi  UCCIEAOBAaHUS TPOLIECCOB U
3aBHUCHUMOCTEHN NpU pelIeHuH 3a7ad U3 JIPYruxX y4eOHbIX MPEAMETOB U peajbHOU
KU3HU, BBIpaXXaTh (hOpMyJIaMy 3aBUCUMOCTH MEXAY BEIMUYNHAMU;

Hauyana maTeMaTH4yeCcKoOro aHajam3a:

CBOOO/IHO OMEpUPOBaTh MOHATUSAMU: apupMeTHUEeCKass U TeoMeTphuuecKas
nporpeccusi, 06CKOHEYHO yOBIBAOIIasi TEOMETPUYECKAsl MPOTPECCHsl, IMHEHHBIN 1
AKCIIOHEHLIMAJIbHBIA POCT, (pOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCMOJIb30BaTh MPOTPECCUM ISl PELICHUS pealbHbIX 3a7ad IMPHUKIAJIHOTO
XapakTepa;



CBOOO/IHO ONEPUPOBATh MOHATUSAMU: MOCIEA0BATEILHOCTD, CIOCOOBI 3aJaHUs
[OCJIEA0OBATEIIBHOCTE, MOHOTOHHBIE M OrPaHUYEHHBIE I0CIEAO0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKACHUS MATEMAaTHUYECKOrO aHalW3a KakK aHaln3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: HENpPEpbIBHbIE (PYHKIIUU, TOUYKH
paspsbiBa rpaduka GyHKIIUUA, aCUMIITOTHI Tpaduka QyHKIINHY;

CBOOOJTHO OMEpPUpPOBATh MOHATHEM: (YHKIUS, HENPEpbIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKITNI 17151 pelIeHUs 3a1a4;

CBOOOJTHO OMNEpPUPOBATHh TMOHATHUAMH: TepBas M BTOpas MPOU3BOJHBIC
byHKIMM, KacaTelbHas K rpaduky GyHKIUY;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, MPOU3BEAEHUS, YACTHOIO U KOMIIO3ULIMU
IBYX (DYHKIIMI, 3HATh IPOU3BOIHbBIC JIIEMEHTAPHBIX (DYHKIIHI;

UCIIOJIb30BaTh T'€OMETPUYECKUM W (U3MUECKUN CMBICT MPOU3BOAHOM IS
pelieHus 3a1au.

MHo:KecTBa M JIOTHKA:

CBOOOJHO  OINEpPUPOBATH  MOHATUSIMHU: MHOXKECTBO,  OINEpaluyd  Haj
MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapar AJisi ONUCAHUS PEaIbHBIX
IPOLIECCOB U SIBJICHUH, IPH PEIICHUH 3374 U3 APYTUX YUEOHBIX IPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSMH: OIpPEAEIICHUE, TEOpeMa, ypaBHEHHE-
CJIEZICTBUE, CBOMCTBO MaTEMaTHIECKOT'0 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJacce oOydaromuiicss MOJYYUT CIEAYIOIIHUE
OpeIMETHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM pabo4yell mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeEMaTHYECKOr0 aHAIIU3a:

Yuciaa 1 BbIYUCTCHUSA:

CBOOOJHO ONEpHUpPOBaTh MOHATHAMH: HATypAJIbHOE M LEJI0E YHCIIO,
MHOKECTBA HATypajbHBIX M IIEJIBIX YHMCEJ, UCIOJNb30BaTh MPU3HAKU JIETUMOCTH
nenbix yucen, HOJl u HOK HarypanbHbIX yncen Juisl pelieHus 3aaa4, IpUMEHSTh
anroput™m EBrinaa;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa MO0 MOAYJIO, 3alKiChIBATh
HATypaJIbHbIE YMCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIIA B alreOpandeckorl u
TPUTOHOMETPUYECKON (opMe, BBIMOIHATH apu(METUUECKHE OMepalui C HUMH U
n300paXkaTh HA KOOPJMHATHOMN MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO ONEPUPOBATh MOHATHUAMM: HPPALMOHAIBHBIE, MOKA3aTENbHBIE U
naorapu(MUYECKUE HEPABEHCTBA, HAXOAWUTh MX pEIIeHHs C  IOMOIIbIO
PAaBHOCWIBHBIX IIEPEXOJIOB;

OCYILECTBJISATH OTOOp KOpHEH TMpH pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXoAuMble  (OpMyJbl JJii  pPELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHATUAMM: CUCTEMA U COBOKYITHOCTh YPAaBHEHUU U
HEPAaBEHCTB, PAaBHOCWIBHBIE CHCTEMBI U CUCTEMBbI-CIEACTBUSA, HAXOINUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH palMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB;

pemars paluOHAJIBHBIE, UppaliOHAIbHBIE, IIOKa3aTelIbHBbIE,
Jorapu(MUYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUS UM  HEPAaBEHCTBA,
cozieprKalle MOAYJIM U IapameTphl;

MPUMEHSATH rpaduyecKre METOMIbI IJIsl pELICHUs] YPABHEHUM U HEPABEHCTB, a
TaKKe 3a71a4 C mapameTpamus;

MOJIEJIMPOBAaTh peajbHblE€ CHUTyallMd Ha S3bIKE aiareOpbl, COCTABISTH
BBIPAKEHUS, YPAaBHECHMS, HEPABEHCTBA W HX CHUCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCIIeIOBAaTh IOCTPOEHHBIE MOJENHM C HCIIOJIb30BAaHUEM armapara ajireopsl,
VUHTEPIPETUPOBATH MTOJYYECHHBIN PE3YIIbTAT.

DOyHKUMU U TPaGUKH:

CTpOUTh TrpadUKy KOMIO3UIMK (PYHKIUI C NOMOILIBIO 3JIEMEHTapHOIO
UCCIIEZIOBAHUSA U CBOMCTB KOMITO3UIIUH JABYX (DYHKIIHIA;

CTPOHTH TEOMETpHUecKhe oOpa3bl ypaBHEHMH W HEPAaBEHCTB Ha
KOOPAWHATHOM IIJIOCKOCTH;

CBOOOHO  OINEpPUPOBaTh TMOHATUSAMU: Tpa@UKH TPUTOHOMETPUUECKUX
byHKIINH;

OPUMEHATh (YHKIMM [ MOJICIUPOBAHUSA M HCCIEJOBAHHS pPeabHBIX
IIPOLIECCOB.

Hayana mareMaTH4eCKOro aHaJIn3a:

UCIOJIb30BaTh MPOU3BOJHYIO JUIsSl UCCIIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOAUTh HauOoJbllIee U HAUMEHbIIee 3HaUCHUS (PYHKIIMHU HEPEPbIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IPOU3BOAHYIO JUISl HAXOXKJIEHUS HAWIYYIIEro pEIICHHUS B
IOPUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKMX, 3ajadax, s
OIpENIETICHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3aJaHHOro (Gopmysod wuiu
rpaduKoM;



CBOOOJTHO  OTEpUPOBATH TMOHATUSIMU: TEPBOOOpa3Has, OINpeAeTIEHHbBIN
WHTETpaji, HaXOIWUTh MEPBOOOPA3HBIC JJIEMEHTAPHBIX (YHKIMA U BBIYUCISTH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOJUTh TUTOMIAAN TUIOCKUX (GUTYP U OOBEMBI TEJ C IOMOIIBI0 UHTETPaia;

UMETh TMPEACTABICHHE O MaTEeMaTUYECKOM MOJICTUPOBAHUM Ha MpUMEpPE
cocTtaBiieHUs U PepeHITNaTbHBIX YpaBHEHU;

pelath NpUKJIaJAHbIe 337a4d, B TOM YHUCJIE COIMATbHO-DPKOHOMHYECKOTO U
(Gu3NIECKOro XxapakTepa, CpeACTBaMH MaTEMaTHIECKOT'0 aHAJIH3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3iesoB U TeM DJIeKTpOHHbBIe (HU(POBbIE)
n/n NPOrpamMMbl Bcero Konrpoabbie o0pa3oBaTeJIbHbIE pecypchl
padoThI
MHOXECTBO TEMCTBUTEIIBHBIX YACEIL.
1 MHorowiensl. PaninonanbsHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI JINHEUHBIX
yYpaBHEHUH
5 Oyukuuu u rpaduku. CrenenHas QyHKIUS ¢ 12 1
LEJIbIM IT0KA3aTENEM
3 ApupmeTrnueckuii KOpeHb N-0i CTeTeH . 15 2
WppanymoHanbHble ypaBHEHUS
4 IokazarenbHas pynkuus. [TokasarenabHble 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKIIHS. 18 9
Jlorapudmuueckue ypaBHEHHUs
6 Tpuronomerpudeckue BoIpaKeHUS U 99 5
ypaBHEHUS
[locnenoBarenpbHOCTH M IPOTrPECCUU 10
HenpepeiBabie pynkumn. [IponsBoaHas 20
9 [ToBTOpenwue, 06001IeHNE, CHCTEeMAaTH3aIUs 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 13




11 KITACC

KonauvecTBo yacos DJIeKTPOHHBIE
Ne HaumenoBaHue pa3ieoB U TeM (uudposbie)
n/n NMPOrpamMmMbl Bcero Konrponbibie | IpakTireckue o0pa3oBaTeJIbHbIE
padoThI padoTsbI pecypesi
1 HccnenoBanmne QyHKIMIA ¢ TOMOIIBIO 29 1
IIPOU3BOJHON
2 [lepBooOpa3Hast 1 HHTETpaT 12 1
3 I'paduku TpuronomMeTpuyecKkux GyHKIMH. 14 1
Tpuronomerpuieckie HepaBEeHCTBA
4 HppauronanbHble, NOKa3aTeabHbIE U 24 1
JorapupMuUECcKie HEPABEHCTBA
KommuiekcHbie yncna 10
HarypanbHble u nienble yucia 10
Cuctembl pallMOHAIBHBIX, UPPALIMOHAIBHBIX
7 MOKAa3aTeJIbHBIX M JIOTapU(DPMUIESCKUX 12 1
YpaBHEHUH
8 3amauu ¢ mapameTpamMmu 16 1
9 [ToBTopenue, 0600IIeHNE, CHCTEMATU3AIUS 16 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHUME

10 KJIACC
KoauvecTBO 9acoB
Ne i/ Tema ypoka B KouTtposbHbIe JaTa uzy4enust
cero padoThI

[[MHOXecTBO, oneparuu Ha/l

1 . 1 0 01.09.2023
MHO>KECTBAMH U MX CBOICTBA

2 Huarpammsl Diinepa-Benna 1 0 04.09.2023
1 -

3 PUMEHEHHUE TEOPETUKO-MHOKECTBEHHOTO 1 0 05.09.2023
arrapara i peueHus 3aaa4
PanmonansHele urcia. OOBIKHOBESHHBIE 1

4 NeCATUYHBIE IPOOH, TTPOIICHTHI, 1 0 06.09.2023
OCCKOHEYHBIC MTEPUOHUSCKHUE TPOOH
Panmonansuele urcia. OOBIKHOBESHHBIE U

5 JECATUYHBIE TPOOH, TTPOIICHTHI, 1 0 08.09.2023
OCCKOHEYHBIC MTEPUONUECKHIE TPOoOH

5 [Tpumenenue apobeii 1 MPOIEHTOB IS 1 0 11.09.2023
penieHust MPUKIAIHBIX 33724

7 [Tpumenenue apobeii v MPOIEHTOB IS 1 0 12.09.2023
pelieHust MpUKIagHbIX 33124

8 JlericTBUTEBbHBIC YiCiia. PallioHaIbHBIE U 1 0 13.09.2023
HppALMOHATIbHBIE YHCIIa

9 Ap“mbMemquKHe OTIEPALH C 1 0 15.09.2023
JIECTBUTEIIBHEIMH YHCIaMU

10 MOnyJIL JIEVCTBUTEIBHOTO YHUCIIA U €r0 1 0 18.09.2023
CBOIicTBa

11 Kontponbnas padora no Teme"MHOXKeCTBO 1 1 19.09.2023




JNEUCTBUTENLHEIX Yrcel. MHOrouwieHs!"

12

OCHOBHBIE MCTOJbI pCIICHUS LCJIBbIX U
JIpOOHO-pallMOHANILHBIX YPaBHEHUH U
HEpPaBEHCTB

20.09.2023

13

OCHOBHBIE MCTOJbI pCIICHUS LCJIBbIX U
JpOOHO-pallMOHANIBHBIX YpaBHEHUH U
HEpPaBEHCTB

22.09.2023

14

OCHOBHBIE MCTOJbI pCIICHUSA LCJIbIX U
JpOOHO-paLlMOHAJIBHBIX YPaBHEHUH U
HEPABEHCTB

25.09.2023

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOUI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

26.09.2023

16

MHorouseHsl ¢ LeIbIMU
koa¢ppuuuentamu. Teopema Buera

27.09.2023

17

Pemienue cucrem TMHEHHBIX YPaBHEHUM

29.09.2023

18

Pemenne cucreM IMHENHBIX ypaBHEHUN

02.10.2023

19

Marpuna cucTeMsl JUHEWHBIX YPaBHEHHM.

Onpenenurens MaTpuibl 2X2, €ro
T€OMETPUYECKHI CMBICIT M CBOMCTBA;
BBIUHCJICHUE €r0 3HAYEHUS

03.10.2023

20

[IpumeHeHune onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUI

04.10.2023

21

Onpenenurens MaTpULbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCIICHUE €T0 3HAYCHUS

06.10.2023

22

Pemenue npuknaaHbIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

09.10.2023




23

Peurenne npukinagHeix 3a/1a4 ¢ HTOMOLIBIO
CHCTEMBI JINHEWHBIX YPABHEHUH

10.10.2023

24

KonTponbhas pabora: "PannonanbHele
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JIMHEUHBIX ypaBHEHUN"

11.10.2023

25

@OyHKIUsA, CIOCOOBI 3a1aHus (DYHKIIUH.
B3anMHo oOpaTHbIE QYHKITHH.
Kommnozumus ¢hyskimii

13.10.2023

26

I'padux pyHkunu. dnemeHTapHbIe
npeoOpa3oBaHus rpa@uKoB QyHKINN

16.10.2023

27

OO6nacTp ornpeieneHuss 1 MHOXKECTBO
3HayeHu# QyHkuuu. Hymu QyHKmm.
IIpoMexyTKH 3HAK TOCTOSIHCTBA

17.10.2023

28

UéETHble 1 HEYETHBIC (PYHKIIUU.
[lepuoanueckue pynkuuu. [pomexxytku
MOHOTOHHOCTH (PYHKIIMH

18.10.2023

29

MaxkcuMyMBbl 1 MUHUMYMBI (Q)YHKIIHH.
Haubonbiiee u HaMeHblIee 3HaYEHHE
(YHKIIMHY Ha IPOMEXKYTKE

20.10.2023

30

JIuneitHas, KBagpaTHUHas U JpOOHO-
AUHEHHast PyHKIHH

23.10.2023

31

DneMeHTapHOe UccieI0BaHuEe U
MOCTpOCHHE TPapUKOB ITHX PYHKIUH

24.10.2023

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
ocTpoeHue rpadukoB ATHUX QYHKIUN

25.10.2023

33

CrelmeHs ¢ 1eIbIM IIOKa3aTeneM. buaom
Hrrorona

27.10.2023

34

Crernens ¢ OECJIBIM ITOKa3aTCJICM. bunom

06.11.2023




Hrrorona

Crenennasi GyHKIUS C HATYPaJIbHBIM U

35 uenbM nokazateneM. E€ cBoiicTBa u 07.11.2023
rpaduk

36 KOHTpOJIbHa'..}I pa6v0Ta: "CreneHHas 08.11.2023
¢ynkuus. E€ cBolicTBa u rpadux”

37 Apudmetnueckuii UKopeHL HATypaJIbHON 10.11.2023
CTEIIEHH U €ro CBOMCTBa

38 Apudmernueckuii j(OpeHB HaTypaJIbHON 13.11.2023
CTETEeHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHuUs YUCIIOBBIX BEIPAXKECHUH, 14.11.2023
COJIepKAIUX CTETICHN U KOPHU

40 [IpeoOpa3oBaHus YHCIOBBIX BBIPAKCHUIA, 15.11.2023
COJIepKAIUX CTETIEHN U KOPHU

41 KonTponbHas pa6(V)Ta o TeMe ) 17.11.2023
"ApupmMeTrnuecKkuii KOpeHb -0l cTeneHu".
WppauronaneHbie ypaBHeHHs. OCHOBHBIE

42 METOBI PEIICHUS UPPAITMOHATBHBIX 20.11.2023
YpaBHEHUI
Uppanmonanbabie ypaBHeHUsI. OCHOBHBIE

43 METOBI PEIICHUS UPPAITMOHATBHBIX 21.11.2023
YpaBHEHUI
Hppanmonansubie ypaBHeHUs1. OCHOBHBIE

44 METOBI PEIICHUS UPPAITMOHATBHBIX 22.11.2023
ypaBHEHUN

45 PaBHOCHIIBHBIE TTIEpEXOIbI B }jeHICHI/II/I 94.11.2023
UppalMOHATILHBIX YPaBHEHHH

46 PaBHOCHUIIBHBIE TIEPEXO/BI B PEIICHUHT 27.11.2023




UppaLMOHATILHBIX YPaBHEHU

PaBHOCHIIBHBIE ITEPEXOBI B PELICHUU

47 - 28.11.2023
HPPAIMOHATILHBIX YPABHCHHM

48 PaBHOCHIIBHEIE TIEpEXO/IBI B IjeLHeHI/II/I 99.11.2023
UppaIlMOHATIFHBIX YPaBHEHHI
CgoiicTBa 1 rpaduK KOpHs N-0i CTETICHH

49 Kak GyHKIMHU 0OpaTHOW CTETICHH C 01.12.2023
HATYpaJIbHBIM ITOKa3aTeleM
CgoiicTBa 1 rpaduK KOpHs N-0i CTETICHH

50 KaK (yHKIIUU OOpaTHOM CTEIIEHU C 04.12.2023
HATYpaJbHBIM MTOKa3aTeleM
KonTponbnas pabora: "CsoiicTBa u

51 rpaduk KOpHs N-Oi CTEIEHHU. 05.12.2023
WppanymonanpHble ypaBHEeHU"

52 C:l“el'IteB C paIoOHAIHBIM TIOKa3aTeleM 1 06.12.2023
e€ cBoiicTBa

53 C:l“eHteI) C panMoOHAILHBIM TIOKa3aTeeM U 08.12.2023
e€ cBoiicTBa

54 C"TCHCIjB C palMoHAILHBIM TIOKa3aTeIeM U 11.12.2023
e€ cBoiicTBa

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA 12.12.2023
rpadux
Hcnonp3oBanue rpaduka GyHKIAM 17151

56 v 13.12.2023
pelIeHus ypaBHEHU

57 Hcnons3oBanue rpail)m(a byHKIUM 15 15.12.2023
pelIeHus ypaBHEHU

58 ITokazarenbHble ypaBHeHHsI. OCHOBHBIE 18.12.2023

MCTOABI PCIICHHUA MOKAa3aTCIbHBIX




YpaBHEHUI

[loxazarenbHble ypaBHEHUS. OCHOBHBIE

59 METObI PEIICHUS TTOKA3aTEeIbHBIX 1 0 19.12.2023
YpaBHEHUI
IokazarenbHble ypaBHeHHsI. OCHOBHBIE

60 METO/bI PEIICHUS TTOKA3aTEeIbHBIX 1 0 20.12.2023
YpaBHEHUI

61 Konrponbnas padora: "[lokazarenbHast 1 1 99122023
¢ynkuus. [TokazarensHbie ypaBHeHUS "

62 Jlorapudwm yucna. CoiicTBa jgorapudpma 1 0 25.12.2023

63 Jlorapudwm yuciia. CBoiicTBa orapudma 1 0 26.12.2023

64 Jlorapudm yucna. CBoiicTBa norapudma 1 0 27.12.2023

65 JlecATUYHBIC M HATYpAJIbHBIE JTOTAPUPMBI 1 0 29.12.2023

66 JlecaTUYHBIE U HATypaJIbHbIE JIOTapU(PMbI 1 0 12.01.2024

67 [IpeoOpa3zoBanue BeIpaKEHUH, 1 0 15.01.2024
coJiepKaluX JIOrapu(MeI

68 IIpeoOpa3oBanue BbIpaKEHUH, 1 0 16.01.2024
CoJIeprKaluX JorapupMbl

69 IIpeoOpa3oBaHue BhIpAXKEHUH, 1 0 17.01.2024
COJIepKAIUX JIOTapU(MBI

70 Jlorapudmuueckast pyHKIMsI, €€ CBOHCTBA 1 0 19.01.2024
U rpaduk

71 Jlorapudmuueckas GyHKIus, €€ cCBOWCTBA 1 0 99 01.2024
U rpaduk

7 Hcnons3oBanue rpaibmca GbyHKIMM 175 1 0 93.01.2024
peleHus ypaBHEHHIA

73 Konrponsnas padora no teme 1 1 24.01.2024




"Jlorapudmuueckas GpyHKIms'".

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE

74 METO/Ibl pelIeHUs Jorapu(PMHUUECKUX 26.01.2024
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIC

75 METO/bI PEIICHUS JTIOTapUPMUUECKUX 29.01.2024
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIC

76 METObI PEIICHUS JIOTapUPMUYECKUX 30.01.2024
YpaBHEHUU

77 PaBHOCHMIIBHEIE TIEPEXOIBI B pfme}mn 31.01.2024
norapu(p)MHYECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TIEpEXObI B prHeHHPI 02.02.2024
norapu(p)MHUYECKUX YpaBHEHUN
K "

79 OHTpOJIbHAs paboTa 05.02.2024
Jlorapudmuueckue ypaBHeHHs "

80 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAaHTEHC 06.02.2024
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC 07.02.2024
YHCIIOBOTO apryMEHTa

82 ApKCUHYC, apKKOCHHYC M apKTaHTE€HC 09.02.2024
YHCIIOBOTO apryMEHTa

83 ApKCUHYC, apKKOCHUHYC M apKTaHT€HC 12.02.2024
YHICIIOBOTO apryMeHTa
Tpuronomerpuveckasi OKpyKHOCTb,

84 oTpe/ieJICHuEe TPUTOHOMETPUUECKHUX 13.02.2024
(GyHKIMI YMCIOBOTO apryMeHTa

85 Tpuronomerpuyeckasi OKpyKHOCTb, 14.02.2024




orpeziesieHue TPUTOHOMETPUUECKHIX
(GyHKIMI 4MCIOBOTO apryMeHTa

OCHOBHEBIE TPUTOHOMETPUUCCKUC

36 16.02.2024
(bopMyb

87 OcHOBHEBIE TPUTOHOMETPUUCCKHEC 19.02.2024
(bopmyIbI

88 OCHOBHBIE TPUTOHOMETPUUYECKHUE 20.02.2024
bopmyibl

89 OCHOBHBIE TPUTOHOMETPUUYECKHUE 21.02.2024
(bopMyIb

90 Hpeo6pa30vBaHme TPUTOHOMETPUUYECKUX 26.02.2024
BBIPAYKCHH I

o1 Hpeo6pa3033aHHe TPUTOHOMETPUUYECKHUX 27.02.2024
BBIPAYKCHHI

92 Hpeo6pa3033aHHe TPUTOHOMETPUYECKHUX 28.02.2024
BBIpaKCHUI

93 'I'<0HTp0J'II>Ha$I pabota 1o Teme ) 01.03.2024

TpuroHoMeTpru4eCcKue BhIpaKEHUs".

94 Pemenue :[:pI/IFOHOMeTpI/IIIeCKI/IX 04.03.2024
YpaBHEHUI

95 Pemenue "\[:pI/II‘OHOMCTpI/I‘-IeCKI/IX 05.03.2024
YpaBHEHUU

9% Pemenue ”EpI/IFOHOMeTpI/I‘{eCKI/IX 06.03.2024
YpaBHEHUI

97 Pemenue :["pI/IFOHOMeTpI/I‘IeCKI/IX 11.03.2024
YpaBHEHUI

08 Pemienne TpuroHOMeTpHUYECKUX 12.03.2024

YpaBHEHUI




Pemenne TpuroHoMeTpruECKUX

99 y 13.03.2024
ypaBHEHUI

100 Pemenne :[:pI/Il"OHOMeTpI/IIIeCKI/IX 15.03.2024
ypaBHEHUI
KonTponbhas pabora:

101 "TpuUroHomMeTprueCcKre BIPAKEHUS U 18.03.2024
TPUTOHOMETPUYECKHE YpaBHEHHUS "
ITocnegoBaTenLHOCTH, CIIOCOOBI 3aMaHuU

102 IIOCIIEA0OBATENBHOCTEN. MeTon 19.03.2024
MaTeMaTHYECKON MHTYKITUU
MOHOTOHHBIE M OTPAHUYCHHBIC

103 MocIieIoBaTeIbHOCTH. MicTopus aHamm3a 20.03.2024
OECKOHEYHO MAaJIbIX

104 ApudmeTrueckas nmporpeccus 22.03.2024

105 I'eomeTpuueckas mporpeccust 01.04.2024

106 BeckoHneyHo yObIBaroIasi reoMeTpuiecKas 02.04.2024
Mporpeccust

107 Cymma 66CKOH€:IHO yOBIBaroIIe 03.04.2024
TeOMETPHUYECKON MPOTPeCCHr

108 JIuHEeHbBIN 1 SKCTIOHEHITUATIBHBINA POCT. 05.04.2024
Yucno e. @opmyra CIOKHBIX TPOIICHTOB

109 JIMHENHBIN U SKCIIOHEHIIMAJIBHBIN POCT. 08.04.2024
Yucno e. Dopmyra CI0KHBIX TPOIEHTOB

110 Hcnonb3oBaHue IpOrpecCuu sl peIIeHUs 09.04.2024
peaNbHBIX 33J1a4 MPUKJIAJTHOTO XapaKTepa

11 'I'<0HTp0J'IBHa5{ pabora: ) 10.04.2024

[TocnenoBaTeNbHOCTH M MPOTPECCUN
112 HenpepsiBHBIC (DYHKIINU ¥ MX CBOHCTBA 12.04.2024




Touka pa3pbeiBa. ACUMITOTHI IpadUKOB

113 . 15.04.2024
byHKIMHA

114 CaoiicTBa (yHKIIMI HENPEPHIBHBIX Ha 16.04.2024
OTpe3Ke

115 CaoiicTBa (DyHKINI HETIPEPHIBHBIX HA 17.04.2024
OTpe3Ke

116 MeToxa HHTEPBAJIOB JUIsl pEIIEHUS 19.04.2024
HEPABEHCTB

117 MeTtona HHTEpPBAJIOB JUIsl pEIICHUS 99 04.2024
HEpaBEHCTB

118 MeTto UHTEpPBAJIOB JUIsl pEIICHUS 93.04.2024
HEpaBEHCTB

119 HpI/IMeHE}HI/Ie CBOWCTB HETIPEPBIBHBIX 94.04.2024
GyHKIOUH 1715 pereHus 3a1a4

120 HpI/IMerHI/Ie CBOWCTB HETIPEPBIBHBIX 96.04.2024
(GyHKUUHT 1715 pelIeHus 3a1a4

121 [lepBas u BTOpasi npou3BOIHbIE PYHKIIMU 29.04.2024

122 OHpCI[CHCHI/If?, reOMETPUUYECKUIN CMBICT 30.04.2024
MIPOU3BOHON

123 OnpeneneHHve, ¢buznueckuit cMbICI 03.05.2024
IIPOU3BOJHON

124 VYpaBHeHHE KacaTelbHON K I'papuKy 06.05.2024
byHKIIIHN

125 VYpaBHEeHHE KacaTeIbHON K rpaduky 07.05.2024
byHKIUH

126 [TpousBogHBIC AIEMEHTAPHBIX (PYHKIINN 08.05.2024

127 [Ipou3BoaHBIC PTIEMEHTAPHBIX (YHKITUN 10.05.2024




[TpousBogHasi CyMMBI, IPOU3BEACHHUS,

128 . 1 0 13.05.2024
YaCTHOT'O U KOMITO3UIIMU (YHKIIUH

129 [TpousBoHAS CYMMBI, npomBez[eimﬂ, 1 0 14.05.2024
YaCTHOT'O U KOMITO3UINU (YHKIIUH

130 [TpousBogHAST CYMMBI, HpOI/I3Be,Z[eI:II/ISI, 1 0 15.05.2024
YaCTHOTO ¥ KOMITO3HUIINU (DYHKITUH

131 KontponbHas padota: "[IponsBogHas” 1 1 17.05.2024

132 [ToBTOpEHHE, 06o6meHlile, 1 0 90.05.2024
cuctemaTu3anus 3HaHuil: "YpaBHenus"

133 [ToBTOpeHwue, 0606H1€Hlfe," ) 1 0 91.05.2024
cucTeMaru3anus 3HaHui: "OyHKIUN

134 Hrorosasi koHTpoIbHAs paboTa 1 1 22.05.2024

135 [ToBTOpEHME ,06o6meH1:Ie " 1 0 93.05.2024
cUCTEeMaTH3aIMs 3HAHUH

136 [ToBTOpeHwue, 06061116H1:Ie, 1 0 95.05.2024
CUCTeMAaTH3AIHsI 3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 13




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpoabnsbie

Bcero
padoThI

IIpakTHyeckue
padoTbI

Jara
U3yYeHus

JJIeKTPOHHbIE
nu(ppoBLIe
o0pa3oBaTesibHbIE

pecypchbl

IIpumeneHre TPOU3BOIHON K
UCCIIeIOBAaHUIO (PYHKIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[TpumeneHne Mpon3BOTHOMN K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTH U AKCTPEMYMBI

[IpumeHneHne NpOU3BOAHOM K
UccleI0BaHuI0 QYHKIMNA Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

[IpumeHeHre MPOU3BOAHOM K
UCCIICIOBAHHIO PYHKIIUN Ha
MOHOTOHHOCTB U 9KCTPEMYMBbI

[IpuMeHeHne Npou3BOAHOM K
UCCIICIOBAHHIO PYHKIUN Ha
MOHOTOHHOCTB U SKCTPEMYMBbI

[IpuMeHeHune Npou3BOAHOM K
UCCIIETOBAaHHIO PYHKIUN Ha
MOHOTOHHOCTB U OKCTPEMYMBI

Haxoxnenne HanOOJIBIIIETO U

HaAMMCHBIICTO 3HAYCHHUA HerepBIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

Haxoxaenne HanOoIbIIETO U




HaUMEHbILIEr0 3HAYEHUS HeTPEPHIBHOM
(yHKIIMY Ha OTpe3Ke

Haxoxneune HanOoIIpIIETO U
HaWMEHBIIIETO 3HAYEHUS HETIPEPHIBHON
(byHKIIMH Ha OTpE3Ke

10

Haxoxneune HanOoIpIIero u
HaWMEHBIIIETO 3HAYEHUS HETIPEPHIBHON
(yHKIIMM Ha OTpE3Ke

11

Haxoxnenue HauOoJIbILIErO U
HaWMEHBIIIETO 3HAYCHUS HEITPEPHIBHON
(YHKIIMU Ha OTpe3Ke

12

Haxoxnenue HauOoJIbILIErO U
HAaWMEHBIIIETO 3HAYCHHUS HENPEePHIBHON
(GYHKIIMU Ha OTpe3Ke

13

[IpumeHeHre mponu3BOAHOMN AJIst
HaXOXKJICHUSI HAUJTYUIIIEro PEIICHUS B
MPUKJIaAHBIX 3aa9ax

14

[IpumeHeHre nponu3BOAHOMN AJIst
HaXO0XKJICHUSI HAUJTYUIIIEero PEIICHUS B
MPUKJIAIHBIX 3aa9axX

15

[IpumeHeHne npou3BOAHON IS
OTpe/ieNIeHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro GopMynoi uiu
rpagukom

16

[IpumeneHne npon3BOAHON IS
OIIpEJIEIEHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (opMysIoN HIu
rpadukom




17

Kommosunus ¢hyHKIni

18 Kommosurus ¢hyHKImiz

19 Kommnozumus hyHkimii

20 I'eomerpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOW MIIOCKOCTH

21 I'eomerpuueckue ob6pa3bl ypaBHEHUH Ha
KOOPAMHATHOW IIOCKOCTH

29 KontponbHas pabota: "HccnenoBanue
(GyYHKIUH ¢ TOMOIIBIO TPOU3BOTHOMN"

23 [lepBoobOpasHasi, 0CHOBHOE CBOWCTBO
nepBooOpa3HbIX

24 IlepBooOpa3HbIe 3I€MEHTAPHBIX (DYHKITHIA.
[IpaBuia Hax0Xk/1€HUSI IEPBOOOPA3HBIX

o5 [lepBooOpasHbie AeMEeHTapHBIX (QYHKITUH.
[IpaBuia HaXOXIEHUS IEPBOOOPAZHBIX

26 Nuterpan. ['eomeTpruecKkuii CMbICI
UHTETrpaa

27 Beruucnenue onpenenéHHoro HHTerpaia
no ¢popmyne HprotoHa-JIeliOnuma

28 Beruucnenue onpenenéHHoro MHTerpaia
o gopmyse Horotona-JleliOHuma

29 [IpumeHeHue nHTErpana 1isi HaX0XKICHUS
TUIOMIA/ICH TDIOCKHUX (PUTYP

30 [TpuMeHeHue uHTErpana ajas HaX0XKIeHUs
00BEMOB reOMETPUUYECKHX TeJ

31 [Ipumeps! pemennii guddepeHInaTbHbIX

YpaBHEHUI




[Tpumepsl pemennii 1uddepeHImaTbHbIX

32 .
ypaBHEHUI
MaremaTtuueckoe MOAEIUPOBAHNE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
nudepeHIMaIBHBIX YpaBHEHUN

34 KonTponbras padora: "[lepBooOpasnast u
uHrerpan"

35 Tpuronomerpudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue QyHKINH, UX
CBOWCTBA U TpapuKu

37 TpuronomeTpuveckue QyHKIHH, UX
CBOICTBa U TpaduKu

38 TpuronomeTpudeckue QyHKIHH, UX
CBOICTBa U rpaduKu

39 Tpuronomerpudeckue QyHKIHH, UX
CBOMCTBa U rpaduKu
O160p KOpHEI TPUTOHOMETPHUUECKHUX

40 ypaBHEHUH C TOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT160p KOpHEI TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX

42 YPaBHEHUH C TIOMOILIBIO
TPUTOHOMETPUIECKOIN OKPYKHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YPaBHEHUH C IIOMOILBIO




TPUTOHOMETPUYECKON OKPY>KHOCTU

PewreHne TpUroHOMETpUYECKUX

44
HEpaBEHCTB

45 Pemenune TpuroHoMeTpruueCcKux
HEPaBEHCTB

46 Perienne TpUroHoMeTpHUECKUX
HEpPaBEHCTB

47 Pemrenne TpuroHoMeTprUYEeCKuX
HEPaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIMM.
Tpuronomerprueckne HepaBeHcTBa"

49 OCHOBHBIE METO/BI PELLICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

50 OcCHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

51 OcCHOBHBIE METObI PEIICHUS
IIOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METObI PELLICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELLICHUS
norapu(pMUIECKIX HEPABEHCTB

54 OcCHOBHBIE METO/BI PEILICHUS
J0rapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIIeHUs
J0rapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOIbI PEIICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHEIE MCTOABI pEIICHUSA

> VPPAOHATIBHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI pEIICHUS
MPPaLHOHALHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UpPaIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IBI PEIICHHS
UppaloOHaIbHBIX HEPABEHCTB
61 I'pacnaeckue METOBI peIeHUs
VPPAOHATIBHBIX YPaBHEHUH
62 I'paduueckne MeTOIBI pemIeHHS
MppaIMOHAFHBIX YPAaBHEHHHA
63 I'paduueckue MeTo bl peLIeHUs
II0Ka3aTeJIbHBIX YPAaBHEHUU
64 I'paduyeckne MEeTOABI pelIeHUS
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue METOIBI pelICHHUS
norapu()MUUECKUX YpaBHEHUIH
66 I'paduaeckne METOIbI peICHHUS
norapu(pMUYECKUX HEPAaBECHCTB
67 I'paduueckue MeTO bl peLIeHUs
norapu(pMUIECKIX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
YpaBHEHUH
I'paduueckue MeTobl peLIeHUs
69 MOKa3aTeIbHbBIX U JIOTapU(HMUIECKUX

YpaBHEHUU




70

['padmyeckue MeTOAbI pelIeHUS
MOKa3aTENbHBIX U JIOTapUPMUIECKUX
HEpPaBEHCTB

71

['padmyeckue MeTOAbI pelIeHUS
MOKa3aTENbHBIX U JIOTapUPMUIECKUX
HEpPaBEHCTB

72

KonTtponbsHas pabora: "HppannoHaibHbIe,
MoKa3aTeNbHbIe U Jorapudmuueckue
HepaBeHCTBa"

73

KommnekcHbie yncna. AnreOpanueckas u
TPUTOHOMETpUYecKas GopMbl 3aIHCH
KOMIIJIEKCHOT'O YHCIIa

74

KomrmiekcHbie uncia. Anredpandeckas u
TpUTrOHOMETpUYecKas (HOpMBI 3aMUCU
KOMILJIEKCHOT'O YKcia

75

ApudmeTrueckre oneparuu c
KOMILJIEKCHBIMH YU CIIaMU

76

ApudmeTrueckue onepanum ¢
KOMIIZIEKCHBIMHU YU CJIaMHU

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW IIOCKOCTH

78

N3006paxeHne KOMIJIEKCHBIX YHCE Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenu
U3 KOMIUIEKCHOTO YHClia

80

®opmyna Myaspa. KopHu N-oii ctenenu
13 KOMITJIEKCHOT'O YHUCIIa

81

HpI/IMeHeHI/IC KOMIIJIICKCHBIX YHCCII 1A




penieHus pU3NIEeCKUX U reOMETPUIECKIX
3a1a4y

KonTponbhas pabora: "KomiekcHsie

82 |
qucna

83 HatypainbHble u Lensle ynucia

84 HatypanbeHbie U 1ienbie yncia

85 [TpuMmeHeHre TPU3HAKOB JICITUMOCTH
LIETTBIX YHCEIT

86 [TpumeHeHre MPU3HAKOB AETUMOCTH
LEJTBIX YUCEeIT

87 [TpuMeHeHue NprU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

88 [TpumeHeHre TPU3HAKOB JCITUMOCTH
nensix yucen: HOJI u HOK

89 [TpuMmeHeHne MPU3HAKOB JICTUMOCTH
LEJBIX YHCEJI: OCTATKU 110 MOIYITIO

90 [IpumeHeHre MPU3HAKOB AETUMOCTH
LIEJIBIX YHCEeJI: OCTATKU 110 MOIYIIIO
[TpuMeHeHue NpU3HAKOB IETUMOCTH

91 [ENBIX YHCEeN: anropuT™ EBkinna s
pelIeHns 3a/1a4 B IIEeTbIX YHCIIax

92 KoHnTponbsHas pabora: "Teopus menbix
yucen"
Cucrema u COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCWIIBHBIE CHCTEMBI I CUCTEMBI-
CJIEJICTBUS

94 Cucrema 1 COBOKYITHOCTb YPaBHEHH.

PaBHOCHIBEHBIE CHCTEMBI H CUCTEMBI-




CIIEACTBUS

95 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYIHOCTEH pallMOHAJIBHBIX YPABHEHHUI

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppallMOHAIBHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
97 COBOKYITHOCTEM MOKa3aTENbHbBIX
YpaBHEHUI

OCHOBHbBIE METO/IbI PEIICHHS CHCTEM U
98 COBOKYITHOCTEH TTOKAa3aTEIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
99 COBOKYITHOCTEH JTIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHHs CUCTEM U
100 COBOKYITHOCTEH JTIorapu(pMUIECKUX
YpaBHEHUI

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTHUYECKUX 3a1a4 U 3a7a4 U3

101 pa3auyYHbIX 00JaCTe HayKu U peanbHON
YKU3HU, HTHTEPIPETALUs TOTYyYECHHBIX
pe3yabTaToB

[IpuMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTHYECKHX 33124 U 3a7a4 U3

102 pa3IUYHBIX 00J1acTEel HAYKU U PeaIbHON
KU3HH, UHTEPIPETALUS TIOTyICHHBIX
pE3yNbTaToOB




[TprMeHeHne HepaBEHCTB K PEIIEHUI0
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3Iu4YHbIX 00JaCTeW HayKu U peabHON
KHU3HH, UHTEPIIPETALUS TIOTyIEHHBIX
pe3yIbTaToB
Kontponsnas padora: "Cucremsl

104 palMoOHAIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeNIbHbBIX U JIOrapu(PMUUECKUX
ypaBHEHHIT"

105 PanmonanpHble ypaBHEHUs ¢ TapaMeTpaMu

106 PanyonasbHble HEpaBEHCTBA C
napaMeTpamMu

107 PanronanpHBIC CHCTEMBI C TTapaMeTpamMu

108 HppaunoHanbHbIe ypaBHEHHS,
HEpaBEHCTBA C MapamMeTpaMu

109 HppanunoHanabHble CUCTEMBI C
napaMeTpamMu

110 [Toka3arenbHble ypaBHEHHS, HEPABEHCTBA C
napameTpamu

111 [Toka3arenbHbIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudmuueckue ypaBHeHHUS,
HEpaBEHCTBA C ITapaMeTpaMu

113 JlorapudmMuueckre CUCTEMBI C
napameTpamu

114 Tpuronomerpuiecke ypaBHEHHUS C
napameTpamu

115 Tpuronomerpuieckre HEpaBEHCTBA C

napameTpamu




116

TpuronomeTpudeckme CUCTEMBI C
napaMeTpamu

117

[TocTpoeHue u ucciaegoBaHue
MaTeMaTUYECKUX MOJIENICH pealbHbIX
CHUTYaIM{ C TOMOIIbIO YPABHEHUH C
rnapamerpamu

118

[locTpoeHnue u uccienoBaHue
MaTEeMaTHUYECKHX MOJICNICH peaTbHbIX
CUTYaIINi C MOMONIBIO CUCTEM YPaBHEHUI
C mapameTpamu

119

IToctpoenue u uccnenoBanue
MAaTEeMAaTHUYECKUX MOJECIIEH peaabHbIX
CUTYallUil C IOMOLIBIO CUCTEM YPaBHEHUI
C IapaMeTpaMHu

120

Konrtponsnas pabora: "3anaum ¢
napamerpamu”

121

[ToBTOpEHME, 0000IICHUE,
cucTeMarusauus 3HaHui: "YpaBHeHus"

122

[ToBTOpenme, 0600IIEHNE,
cucTtemaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpenwue, 06001ICHNE,
cucTeMaru3alus 3HaHuil: "YpaBHEHNU .
CucrtemMbl ypaBHEHHT"

124

[ToBTOpenwue, 06001ICHNE,

cucteMartu3ainus 3Hanuii: "HepaBencrpa"

125

[ToBTOpenue, o606mIeHKE,

cucreMartu3ainus 3Hanuii: "HepaBencrpa"

126

[ToBTOpeHue, 0600MICHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenwue, 06001ICHNE,

127 cucteMartu3anus 3Hannit: "[IponsBogHas u 1
e€ npuMmeHeHue"
[ToBTOpenwue, 06001ICHNE,

128 cuctemarusauus 3Hanuii: "[IponsBoanas u 1
€€ npuMmeHeHue"
[ToBTOpenwue, 06001ICHNE,

129 cuctemarusauus 3Hanuii: "[IponsBoanas u 1
€€ npumeHeHune"
[ToBTOpenwue, 060061ICHNE,

130 cucreMaTH3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [MoBTOpenwue, o606MIICHKE, 1
cucreMartu3anus 3Hanuii: "OyHkmn"

132 [ToBTOpEHME, 0000IICHNE, 1
cucreMaru3anus 3Hanuit: "OyHkuun"

133 [ToBTOpEeHue, 0600MIEHNE, 1
cucreMartu3anus 3HaHui: "OyHkuun"

134 Hrorosast koHTposbHas paboTa

135 HroroBasi kKoHTpoIbHAs paboTa

136 [ToBTOpeHmE, 0600mICHNE, 1
cHUCTEeMaTH3alus 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVI1 YYHEHUKA

METOJJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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