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INOACHUTEJIBHAS 3ATIMCKA

VYuebHblit Kypc «AnreOpa u Hadaja MaTeMaTHYECKOT0 aHAJIN3a» SBIISETCS OJHUM
U3 Haubosiee 3HaYUMBIX B IMPOrpaMMeE CPEIHEro oOIero oOpa3oBaHHUs, MOCKOJIBKY, C
OJIHOM CTOPOHBI, OH OOECHeYMBAET HMHCTPYMEHTAJIbHYIO 0a3y [UIsl HM3y4eHUs BCEX
€CTECTBEHHO-Hay4YHbIX KYypCOB, a C JApPYrol CTOpOHBI, (HOPMUPYET JOIMYECKOE MU
a0CTpaKTHOE MBbIIUIEHHE O0Yy4alolmuXcs Ha YypOBHE, HEOOXOAMMOM JJIsi OCBOCHHS
MH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CIOBECHOCTHM MW JPYrux IJUCHUIUIMH. B
paMKax JaHHOro y4eOHOro Kypca oOydarouiyecs OBJa/JeBal0T YHHUBEPCAIbHBIM S3bIKOM
COBPEMEHHON HayKu, KoTopas (OpMYyJIUPYeT CBOM JOCTHXKEHHS B MaTeMaTH4YEeCKOMN
dbopme.

VY4eOHbIil Kypc anreOpbl 1 Ha4yaja MaTEMaTHUYECKOTO aHAJIM3a 3aKJIaJAbIBAET OCHOBY
JUIs YCIIEIIHOT'O OBJAJEHUS 3aKOHaMHM (U3MKH, XMMHUH, OWOJIOTMH, IOHUMAHUS
OCHOBHBIX TEHJCHIMH pa3BUTUSI SKOHOMHKM M OOIIECTBEHHOW KHU3HH, I103BOJIAET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO
UCMOJIb30BaTh MX JUIS AajibHEimero oopa3oBaHusl U B MOBCEJHEBHON Xu3HU. B TO ke
BpeMsl OBJaJieHHue aOCTPaKTHBIMHU U JIOTMYECKU CTPOTUMHU KOHCTPYKLIMSAMHU anreOpsl U
MaTEeMaTH4YECKOr0  aHajluM3a  pa3BUBAaeT yMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
000CHOBBIBATh HUCTHUHHOCTb, JIOKa3bIBATh YTBEPKIACHUS C TOMOLIBI0 HHAYKIHH U
paccyxaaTb  JEAYKTMBHO,  HCIIOJNb30BaThb  000OLIEHME U KOHKPETH3alMIo,
abcTparupoBaHHe U aHAJIOTUIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIJICHHE.

B xome wu3yuenus yueOHOro Kkypca «AnreOpa ¥ Hadaja MaTEeMaTH4YECKOTO
aHanu3a» o0ydyaromuecs II0JIy4aloT HOBBIM OIBIT peIIeHus MPHUKIAJHBIX 3ajad,
CaMOCTOSITEIBHOTO ITOCTPOEHUSI MATEMATHYECKUX MOJEJIEH pPEAJbHBIX CUTYallHH,
MHTEPIIPETAIMN TOJYYEHHBIX PEIICHUN, 3HAKOMSATCS C NpUMEpaMU MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U UCKYCCTBE, C BBIJAIOIIMMUCS MAaTeMaTUYECKUMU
OTKPBITUSIMU U UX aBTOPAMH.

VYuebHblii Kypc o00JiagaeT 3HAUYMUTENbHBIM BOCIMTATENIBHBIM IOTEHIHAIOM,
KOTOpBIA  pealim3yeTcs Kak dYepe3  y4ueOHBbIM  mMaTepuall, CHOCOOCTBYIOIIMI
(GbOpMUPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK U Uepe3 cHenupuKy y4eOHOi
NeSTeNbHOCTH,  TpeOyromed  MpOJODKUTENbHOM  KOHIEHTpAlMM  BHUMAaHMS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYE€HHBIN pe3yJsIbTarT.

B ocHoBe meroauku oOyuyeHus anreOpe M HayalaM MaTeMaTHYeCKOro aHajlu3a
JICKUT JIeATEIIbHOCTHBIN MPUHIINI 00 yUEHHUS.

B crpykrype yueOHOro Kypca «Anredpa M Hayala MaTeMaTUYECKOTO aHAIN3a»
BbIJICJICHBI CIIEIYIOUINE CO/IEepPKATENbHO-METOIMYECKUE TUHUU: «HHcna U BEIUUCICHUS,
«DyHKIIMM W Tpapukm», «YpaBHEHHs U HepaBeHCTBay, «Hawama maremaTHueckoro
a”Hanu3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpKATEIbHO-METOIUYECKUE
JMHUM U3Y4YaloTCsl Ha MPOTSKEHUM JABYX JIET OOydeHHUs Ha YpPOBHE CpeHero oOuiero
o0pa3oBaHusi, €CTECTBEHHO JOMOJHSASA APYr JApPYyra M MOCTENEHHO HACHIIAsCh HOBBIMHU
TeMaMH Hu pasjenaMu. JlaHHbI y4eOHBIH Kypc SIBISIETCS WHTETPATHBHBIM, MOCKOJIBKY
o0benuHseT B ce0e copepKaHne HECKOIbKMX MAaTeMaTHYeCKUX TUCIMIUINH, TAKHX Kak
anredpa, TPUrOHOMETPHS, MaTeMaTUYECKUN aHaJIN3, TEOPUs MHOXKECTB, MaTeMaTHUeCKas
noruka u apyrue. [lo Mepe Toro xak oOydaromuecs: OBJIaJeBalOT BCE Oosiee MIUPOKUM
MaTeMaTUYEeCKHUM  ammapatoM, y HHX  TOCJelOBaTeNbHO  (QopMHpYyeTcs U
COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MAaTEMaTHYECKYI0 MOJeb pEealbHON CHUTYalluH,
OPUMEHSTh 3HAaHUA, MOJy4YEHHbIE NpPU HM3YyYEHUU Y4eOHOTO Kypca, AN peuIeHUs



CaMOCTOATENbHO  CHOPMYTUPOBAHHOW  MAaTEeMAaTHYeCKOW  3aJadd, a  3aTeM
MHTEPIPETUPOBATH CBON OTBET.

ConepxarenbHO-MeTOANYeCKass JHHUS «Yucia ¥ BBIUMCICHUS» 3aBEpIIACT
¢dbopmMHupoBaHIE HABBIKOB MCIIOJIB30BAHUS ACHCTBUTENBHBIX YHCET, KOTOPOE OBIJIO HAYaTO
Ha YpOBHE OCHOBHOTI0O obuiero oOpasoanus. Ha ypoBHe cpennero oouiero oopa3oBanus
ocoboe BHMMaHUE yzenseTcss (OPMHUPOBAHMIO HABBIKOB PALMOHAJIBHBIX BBIYMCICHHMH,
BKITIOYAIOIINX B C€OS MCIONB30BaHUE PA3NUYHBIX (POPM 3aIHUCH YWCIIA, YMEHUE JENIaTh
HNPUKU]IKY, BBIIOIHATH NPUOINKEHHbBIE BBIUMCIIEHUS, OLIECHUBATh YMCIIOBbIE BBIPAXKEHUS,
paboTath ¢ MaTeMaTHYeCKMMM KOHCTAaHTaMHU. 3HAKOMblE OOYyYaroIIMMCs MHOKECTBa
HATYpaJbHBIX, IIENBIX, PANUOHAIBHBIX W JEHCTBUTEIBHBIX YHCET JOMOJHSIIOTCS
MHOXXECTBOM KOMITJIEKCHBIX YHCEN. B KaXXIO0M M3 3THX MHOXECTB PacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My cleuu(puyeckue 3aJayd M Olepaluu: JejeHHe Haledo,
ONEpUpPOBAaHME OCTATKAMU HAa MHOXECTBE LEJNbIX 4YHcesl, o0coOble CBOMCTBa
pPalMOHATFHBIX W HUPPAIMOHANBHBIX 4YHCEN, apu(MeTHYeCKHe Omepanuu, a TaKKe
U3BJICUEHUE KOPHS HATYpaJbHOW CTENEHM HAa MHOMKECTBE KOMIUIEKCHBIX YHCEll.
bnaronapst mocienoBaTtelbHOMY —PACIIMPEHHUI0 Kpyra HCIOJIBb3YEeMBIX UHCEl U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHHS [UIS PEIICHUS pPAa3IWYHBIX 3a1ad
dopmupyeTcs TpeACTaBIEHHE O EIUHCTBE MATEeMAaTHKH KaK HayKd W e€ polu B
HNOCTPOEHUH MOJENEeH pealbHOT0 MHpa, I[IUPOKO HCIONb3YyIOTCa 00001IeHre U
KOHKPETU3aLusl.

Jluaus «YpaBHEHHWsS] W HEPABEHCTBAa» pEATM3YeTCs Ha TMPOTSHKECHHU BCETO
oOyuyeHHsI Ha yYpOBHE CpeJHEro oodumero oOpa3oBaHMs, MOCKOJIBKY B Ka)KIOM pasfele
[Tporpammbl IpeayCMOTPEHO peIlleHHEe COOTBETCTBYIOIIMX 3afad. B  pesynbrare
oOyJarommecss OBJAJACBAIOT PA3IWYHBIMH  METOJAMH  PEIICHUS  PalMOHATBHBIX,
UppaIMOHAIBHBIX, IMOKA3aTeNbHBIX, JOTapU(PMHUUECKUX U  TPUTOHOMETPUUYECKHX
yYpaBHEHHUI, HEpPaBEHCTB M CHUCTEM, a TaKXkKe 3a/lad, COJEpKaIllUX I[apaMeTphl.
[TomyyeHHbIE YMEHHS IIUPOKO UCIIOJIB3YIOTCS MPH UCCIIEAOBaHUU (PYHKIUI C TOMOIIBIO
TIPOM3BO/IHOM, TIPH PEIICHNH MPUKIIAJHBIX 33719 U 33719 Ha HAXOXKICHHE HAauOOIbIINX U
HaMEHbIINX 3HaueHUN (yHKIUH. J[aHHas cojepkaTenbHas JUHUS BKIIOYAaeT B cels
Takke (OpPMHUPOBAHUE YMEHUN BBITIONHATH pacuérhl 1mo ¢Gopmynam, npeoOpa3oBaHUs
palMOHABHBIX, HWPPAIMOHAIBHBIX W TPUTOHOMETPHUYECKHX BBIPAKCHUH, a TaKKe
BBIpOXCHUH, COAEpKaIlMX CTerneHn u  jorapudmel.  braromaps  u3ydeHHro
anreOpanyecKkoro MaTepuasia MPOUCXOJUT AaJbHEHIIee pa3BUTHE AITOPUTMHUECKOTO U
aOCTPaKTHOTO MBINIIEHUST O0ydJarommxcs, (QOPMUPYIOTCS HAaBBIKU  JETYKTHUBHBIX
paccyxaeHuii, paboTsl ¢ CHMBOJIBHBIMU (hOpMaMHU, MPEICTABICHUS 3aKOHOMEPHOCTEH |
3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPaBEHCTB. AjreOpa mpennaraet 3¢pQeKTUBHBIC
UHCTPYMEHTHI ISl PEIICHUs] MPAKTHUECKUX M €CTECTBEHHO-HAYYHBIX 3a/a4, HarJIsTHO
JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHOo-MeTonudeckass auHAA «DyHKIMM ©W  TpaduKW»  TECHO
HeperuieTaeTcsl ¢ APYruMH JMHUSIMH y4e€OHOTO Kypca, MOCKOJIBbKY B KaKOM-TO CMBICIIE
3a7a€T  TOCJENOBATENbHOCTh  M3Y4YeHHMA  Marepuana.  M3ydeHwe  CTENEHHOH,
MOKa3aTeIbHOM, Jorapu@MUUeckod W TPUTOHOMETPUUECKHX (YHKUMNA, UX CBOMCTB U
rpauKoB, UCMOJB30BaHME (YHKUMN JUId peHIeHus 3aJad M3 JPYyTux y4eOHbIX
NPEIMETOB U PEaTbHON KU3HU TECHO CBSI3aHO KaK ¢ MaTeMAaTUYECKUM aHAJIH30M, TaK U C
pellleHueM ypaBHEHHM H HepaBeHCTB. [Ipu 3ToM Oo0JbIIoe BHUMAaHHE YACTSCTCS
(GOpMHUpPOBaHHUIO YMEHHUS BBIpAXKATh (OpPMYyJaMH 3aBUCUMOCTH MEXKAY pPa3TuYHBIMU
BEJIMYMHAMH, HCCIIEIOBATh IOJy4eHHBIE (PYHKIWH, CTpPOUTHh HMX Tpaduku. Marepuan



ATOM COAEpPKATEIbHON JIMHUU HAIlEJICH Ha Pa3BUTHE YMEHHUI U HABBIKOB, IMO3BOJISIFOLIUX
BBIP2)KaTh 3aBUCMMOCTH MEXKIYy BEJIMYMHAMU B Pa3InyHOW (opme: aHaTUTHUYECKOH,
rpaduueckoil u cioBecHOM. Ero u3ydeHue crocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIICHUS], CIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AI[UH, UCIIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHas nuHUS «Havasa wMaTeMaTHYecKOro aHalin3a» MO3BOJISIET
CYIIECTBEHHO pAacCIIMPUTh KPYyr KaK MaTEeMaTHUYeCKUX, TaK W MPUKIAJHBIX 3aj]ad,
JIOCTYTHBIX O0YyYarolmUMCsl, TaK KaK y HUX MOSBIISIETCS BO3MOXKHOCTb CTPOUTH Tpaduku
CIIOXHBIX (YHKIUH, ONpeesaTh X HAauOOJIbIINEe U HAaUMEHBIINE 3HAUYCHHUS, BEIYUCIISTh
wiomaan GUryp u oObEMBI Tell, HAXOIUTh CKOPOCTH M YCKOpEHUs mpoiieccoB. [lanHas
cojiepKaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTU MOCTPOCHUSI MATEMaTUYECKHUX
MOJICJIE peajbHBIX CUTyalluid, TIO3BOJSICT HAXOJWTh HaWJIydlllee pEHIeHuEe B
INPUKIAIHBIX, B TOM YHCIE COLHMAIBHO-3KOHOMHYECKUX, 3aJadax. 3HAKOMCTBO C
OCHOBaMHM MaTE€MaTHYEeCKOTO aHallu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GbopMaIbHO-TOTUYECKOTO W KPEaTUBHOTO  MBINIICHUSA, (POPMUPOBAHUIO yMEHHI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTHUKW B HayKe, TEXHUKE U HCKYCCTBE.
OOyuaronuecsi y3HAIOT O BBIJIAIOIIUXCS pe3yjbTaTaX, MOJYUYEHHBIX B XOJE Pa3BUTHS
MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

ConeprxatenbHO-MeTOUYECKast TUHUS «MHOXECTBA U JIOTHKA» BKJIIOYAET B ceOs
AJIIEMEHTHl TEOPUU MHOXKECTB U MAaTEMATHYECKOH JIOTMKU. TeopeTHKO-MHOKECTBEHHbIE
MPEACTABICHUSI NPOHU3BIBAIOT BECh KYpC IIKOJIBHOM MAaTeMaTUKU M MpeaiararoT
HanboJyiee yHUBEpCATbHBIN S3bIK, OOBENUHSIONIMNA BCE pa3feiabl MaTeMaTHKu U €&
MPUIOKEHUM, OHU CBA3BIBAIOT PA3HbIE MATEMATUUECKUE NUCIUIUIMHBL U UX MPUIOKEHUS
B eauHoe 1enoe. [loaToMy BaKHO [daTh BO3MOXHOCTH OOydaromiemycs IOHUMATh
TEOPETUKO-MHOYKECTBEHHBIN SI3BIK COBPEMEHHOM MAaTEeMAaTHUKU U WCIIOIb30BaTh €T0 s
BBIPDOXCHUSI CBOMX MbICIEH. J[pyruM Ba)KHBIM MPU3HAKOM MaTEeMaTUKH KaK HayKu
cleayeT TMpU3HATh CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHHMH U  CJEJAOBaHUE
ONpeeNIEHHBIM TpaBUJiaM IOCTPOCHMS J10KAa3aTeNbCTB. 3HAKOMCTBO C D3JIEMEHTAMH
MaTeMaTHYeCKON  JIOTUKM  CIOCOOCTBYET  Pa3BUTUIO  JIOTHUECKOTO  MBIIUICHUS
0o0ydJarImuxcsi, MO3BOJIIET UM CTPOUTH CBOM PACCYXJCHHUS HA OCHOBE JIOTMUECKHX
npaBmI, GOPMHUPYET HABBIKK KPUTHUECKOTO MBIIIIJICHUS.

B yue6HOM Kypce «Anredpa u Hayaia MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJEIUPOBAHUS, KOTOPhIE TMPHU3BaHBI CIMOCOOCTBOBATh
(GbOpMUPOBaHUIO HABBIKOB IMOCTPOCHHUS MOJIEIECH pPeaNbHBIX CHUTYaIlUil, UCCIICTOBaHUS
TUX MOJIENIe C TIOMONIBIO ammapata aiaredpbl W MaTeMaTU4YecKOTO aHaju3a,
WHTEPIPETAIlMU TOJIYyUYCHHBIX PE3yIbTaTOB. Takue 3aJaHus BIUICTCHBl B KaXKIbIA U3
pa3neNoB MPOrpaMMbl, TOCKOJIBKY BeCh Marepuan Y4eOHOTO Kypca IIUPOKO
UCIIONB3YETCs JUIsl  pEIIeHUs] TMPUKIAAHBIX 3anad. [lpu  pemieHun  peayibHBIX
MPaKTUYECKUX 3a/Jau oOydJaronuecs pa3BUBAIOT HAOIIOIATEIbHOCTh, YMEHHE HAXOJHUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HCIOJB30BaTh  aHAJOTHUIO, 0000maTe U
KOHKPETU3UPOBaTh TpoOiemy. JlesTenbHOCTh M0 (HOPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAIHBIX 3a7ad OPTaHM3yeTCs B MPOIecce M3Y4YEHHUs BCEX TeM Y4YeOHOro Kypca
«Anrebpa 1 Havajga MaTeMaTHYECKOTO aHATTU3ay.

Ha u3ydenne ydeOHOro Kypca «Anrebpa ¥ Hadajga MaTeMaTUYECKOTO aHAIIA3a»»
orBogutcst 272 yaca: B 10 xmacce — 136 wacoB (4 yaca B Henenmo), B 11 kmacce — 136
yacoB (4 yaca B HEJIENIO).

COJEPXAHUE OBYYEHUA



10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmionanbupie ymncina. OOBIKHOBEHHBIE M JIECATHYHBIE ApOOHU, TMPOLICHTHI,
OecKoHeuHble nepuoanyeckue npoou. IlpuMenenne nqpoOeil U MpOIEHTOB ISl pELICHUS
IPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIE 3HAHUHI U peabHON KU3HH.

HeiictBuTenbHble  4ynciaa.  PanuvoHanbHBlE W UMPpPAMOHAIBHBIE  YHCIA.
Apudpmernyeckue onepanuu ¢ AEUCTBUTEIbHBIMU YUCIaMUd. Moayib JEHCTBUTENBHOIO
yucia 1 ero cBoictsa. [IpubnmkéHHble BEIUMCICHUS, TPABUIIA OKPYTJICHUS, IPUKUKA U
OLICHKA pe3yJIbTaTa BHIYUCIICHUM.

Crenenb ¢ 1enbIM nokaszareieM. bunoMm Herotona. Mcnonp3oBaHue MOAXOasIIen
(GOpMBbI 3amMCH JEUCTBUTENBHBIX YHMCEN JJI1 pEIICHUS MpPaKTUYECKUX 3a4ad |
IIPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HaTypaJbHOM CTENEHH U €ro CBOMCTBA.

CreneHnp ¢ panuMOHAJBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNEHCTBUTENBHBIM IIOKA3aTEIIEM.

Jlorapupm wuymcna. CpolictBa Jorapudma. JlecsiTuuHble U HaATypajbHbIE
J0TapuQMBbI.

CuHyC, KOCHMHYC, TAaHIE€HC, KOTAaHI'€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC,
ApPKKOCHHYC M apKTaHT€HC YUCIIOBOTO apryMeEHTa.

YpaBHeHUsS] M HEPAaBEHCTBA

ToxzaecTBa U TOXAECTBEHHBIE MTPeoOpa3oBaHusl. Y paBHEHHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS W  ypaBHEHMs-cieACTBUsA. HepaBeHcTBO, pelieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PELIEHUS LENbIX U JPOOHO-PAllMOHAIBHBIX YpPaBHEHHH W
HEpaBEeHCTB. MHOIOYJIEHBI OT OJTHOM MEpPEMEHHOM. /[eeHne MHOrowIeHa Ha MHOTO4YJIEH
c ocratkoM. Teopema besy. MHorounens! ¢ nensiMu ko3 duiuentamu. Teopema Buera.

[Ipeobpa3zoBaHMs YUCIOBBIX BBIPAXKEHUH, COIEPIKALINX CTETIEHU U KOPHHU.

Wppanmonanbubie ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS HppalOHAIbHBIX
YPAaBHEHHUH.

IlokazarenpHble ypaBHEHHA. (OCHOBHBIE METOJBI PEIIEHUS IOKa3aTENIbHBIX
YPaBHEHHUH.

[IpeoGpazoBaHue BeIpaxeHHil, CoaepKaIIUX JOrapu(MBbI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/BI PEIICHUS JIOTapu(PpMHUUECKUX
YPAaBHEHHUH.

OcHoBHbIE TPUTOHOMETPUYECKUE bopMyIIbIL. [IpeoGpa3zoBanue
TPUTOHOMETPUYECKUX BBIpAKEHUN. PellleHne TpUroHoOMeTpuYECKUX ypaBHEHHM.

Pemlenne cucreM JIMHEWHBIX ypaBHEHHMH. Marpuma CHUCTEMBI JIMHEWHBIX
ypaBHeHuW. OmnpenenuTens MaTpULbl 2X2, €ro reOMETpUYECKUl CMBICI U CBOMCTBA,
BBIYMCIICHUE €ro 3HAYEHMs, IPUMEHCHHE ONpPENEIUTENs JUJIl PELICHUs CUCTEMBI
JIMHEHHBIX YpaBHEHHU. PellleHne NpUKIaIHBIX 3a7a4 C MOMOIIbI0 CUCTEMBI JIMHEHHBIX
ypaBHeHud. MccnenoBaHue IIOCTPOCHHOM MOJENM € I[IOMOLIBIO  MaTpull U
OITPEICIINTENECH.

[TocTtpoeHne MaremMaTHYECKUX MOJENIEH pPEaNbHOM CHUTyallud C ITOMOULIBIO
YpPaBHEHUH M HEpaBeHCTB. lIpuMeHeHHMe ypaBHEHMHM W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 ¥ 3a/1a4 U3 pa3jINvHbIX 00JlacTell HAayKu U peaibHOU KU3HU.

DOyHKUUM U rpaguKu



Oynkuus, cmocoObl 3amaHus  (QyHKuMu. B3ammMHO 00OpaTHBIE  (YHKIHH.
Kommosumust ¢pyuaknuit. I'paduk GyHKImu. DneMeHTapHbIe MpeoOpa3oBaHus rpaduKoB
GyHKIUH.

OO6nacTe ompenelneHuss U MHOXKECTBO 3HaueHud ¢yHkunu. Hymum ¢dyHkuumn.
[IpomexxyTku 3HaKomocTosHCTBAa. Y€THble M Heu€éTHBble GyHKUMH. [lepumomnueckue
bynkiuu. [IpoMexyTku MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMBbI () YHKITUH.
Haubonpiiee n HauMeHblee 3Ha4eHUsT PYHKIUU Ha IPOMEXKYTKE.

JluneitHasi, KBaJapaTH4Has U JOpOOHO-TMHEHHas (QyHKIMH. OJIeMEHTapHOe
UCCJIEIOBAaHUE U MIOCTPOCHUE UX IPaPUKOB.

Crenennast QpyHKIusi ¢ HaTypajdbHBIM W LENbIM MoKa3zatenem. EE cBoiicTBa u
rpadux. CBoiicTBa U rpaduk KOpHS N-0il cTeneHu Kak (PyHKUUH OOpaTHOW CTENEHH C
HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazarenpHass u Jsorapudmuueckass (GYHKIMHA, WX CBOHCTBA M TpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKIUN A PEIICHNUS YPaBHEHHI.

Tpuronomerpuueckas  OKPYXHOCTb,  OIpPEACIICHHE  TPUTOHOMETPHUUECKUX
GbyHKIIUH 4MCITIOBOTO apryMEeHTa.

@DyHKIMOHAJIBHBIE 3aBUCMMOCTH B PEAJIbHBIX Ipolieccax U sBIeHUsX. ['paduku
peanbHbIX 3aBUCUMOCTEH.

Hayana maTtemaTu4ecKoro aHajimnsa

[TocnenoBaTenbHOCTH,  CIMOCOOBI  3aJlaHWsl  TOCTeAoBaTeNbHOCTe. MeTon
MaTeMAaTH4YEeCKOM WHIAYKIMH. MOHOTOHHBIE W OrpPaHUYEHHBIE IIOCIIETOBATEIBHOCTH.
HcTopusi BOBHUKHOBEHHS] MATEMAaTHUECKOT0 aHAIN3a KaK aHalin3a OECKOHEYHO MaJIbIX.

Apudmernueckass U TeoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reometpuueckass mporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TE€OMETPUUYECKOU
nporpeccuu. JIMHEWHBIM W SKCIMOHEHUMANbHBIA pocT. Yucno e. dopmyna CIOXKHBIX
IpOLEHTOB. Vcnonp30BaHuEe NPOrpeccun AJid PELICHHs PEAIbHBIX 3a4ad IPHUKIAJIHOTO
Xapakrepa.

HenpepbiBHble QpyHKIIMM 1 UX cBoicTBa. TOUYKM pa3pbiBa. ACUMITOTHI I'pauKOB
¢dbynakiuit. CBoiicTBa (YHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. MeToa WHTEPBAJIOB JUIS
pelieHuss HepaBeHCTB. lIprMeHEeHHe CBOWCTB HEMPEpPBIBHBIX (PYHKIMH IS pelieHUs
3a/1a4.

[lepBass u BTOpas mpousBojHble (GyHKUUU. OmnpeaeneHue, reOMETPUUYECKUN U
busznueckuii CMBICI TPOU3BOAHON. Y paBHEHHE KacaTeNbHOU K TpaduKy QyHKIIUU.

[TpousBoanbie snemMeHTapHbIX (GyHkumid. [IpousBoaHas CyMMBI, TPOU3BEACHUS,
YaCTHOT'O U KOMITO3ULUU (QYHKUIUH.

MHo:xecTBa U JIOTHKA

MHoecTBO, onepany HaJl MHOKECTBAMM U UX cBoicTBa. /lnarpammel Dilnepa—
Benna. [IpuMeHeHNE TEOpPETMKO-MHOKECTBEHHOI'O amnmapara JUisi ONMCAaHUs PeallbHbIX
MIPOLIECCOB U SIBJICHUM, TP PELICHUH 3a/1a4 U3 APYTHX y4EeOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CBOWCTBO MaTeMaTHYeCKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCWIIBHBIE YPAaBHEHUSI.

11 KUIACC

Yucia v BbIYMCICHUS

HatypanbHble 1 nensle yncna. [IpuMeHeHne Npu3HAKoB ASTMMOCTH LENbIX YHCE,
HanOospmuii oomuii genutensd (qanee — HOJl) n HauMmeHnbliiee oOiiee KpaTHOE (fanee —
HOK), octatkoB no monyinto, anropurma EBknuna as penieHus 3a1a4 B 1EJIbIX YUCAX.



KommnekcHple uncna. Anredpanyeckas ¥ TpUTOHOMETpHUYecKass (OpMbI 3alKCH
KOMIUIEKCHOTO uucia. Apudmernueckue omnepanu ¢ KOMIUIEKCHBIMU —YHCIIAMHU.
N300paxkeHne KOMIUIEKCHBIX YMCENl Ha KOOpJAWHATHOM miuockoctu. Popmyna Myaspa.
KopHu N-oil creneHn M3 KOMIUIEKCHOTO 4ucia. [[puMeHeHne KOMIUIEKCHBIX YHMCEN I
perieHust PU3NYECKUX U TE€OMETPUUYECKUX 3aau.

YpaBHeHHs] M HEPABEHCTBA

CucreMa U COBOKYITHOCTh YPAaBHEHHMI M HEpaBEHCTB. PaBHOCUIIbHBIE CHCTEMBI U
CHUCTEMBI-CJIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUUYECKHUX ypaBHEHUN c MIOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienne TpuroHoMeTpu4ecKux HEPaBEHCTB.

OcCHOBHBIE METO/IbI PELIEHUS TOKA3aTENbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PEUIEHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHUS CUCTEM M COBOKYIHOCTEH pallMOHAIbHBIX,
UppalMOHANIbHBIX, TOKA3aTEeIbHBIX U JIOTapu(PMUUECKUX YPABHEHUN.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu.

[IpuMeHenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKHUX
3a7a4 M 3a7a4 W3 Pa3IMYHBIX oOJacTel HayKHM M peanbHOW MKXU3HU, WHTEpIpeTanus
IIOJIyYEHHBIX PE3yJIbTaTOB.

DyHKIUHN U TPAPUKH

I'padux xommosunmm ¢GyHKOui. ['eomerpuueckue o00pa3pl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJANHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIINH, UX CBOMCTBA U IpaUKH.

['padmueckue MeTobI pelieHus: ypaBHEHHU U HepaBeHCTB. [ paduueckue MeTo bl
pelieHus 3a1a4d ¢ napaMeTpaMu.

Ucnonw3oBanne rpadukoB (QyHKIMNA [ HUCCIAEJOBAHUSA MPOIECCOB U
3aBHUCHMOCTEH, KOTOpPbIE BO3HHMKAIOT TMPH PEIICHUH 3a7ad H3 JPYruxX Yy4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HU.

Hauvana maTemaTH4eckoro aHajamnsa

[IpumeHeHne TPOU3BOJIHON K HCCIEIOBaHUIO (DYHKIMIA Ha MOHOTOHHOCTh U
aKCcTpeMyMbl. Haxoxjaenne HauOONBIIEr0O W HAUMEHBIIETO 3HAYCHWA HENpPEPHIBHON
(GyHKIUY Ha OTpe3Ke.

[IppuMeHeHre TPOU3BOJHOM [UIl HAXOXKACHUS HAWIYYIIETO pEUICHUs B
MPUKIAJHBIX 3a7adax, Uil ONPENECIEHUs] CKOPOCTH M YCKOPEHHUs MPOILECcca, 3a1aHHOTO
dbopmynoit miu rpadgurom.

[lepBooOpa3Hasi, OCHOBHOE€ CBOWCTBO TmepBooOpaszHbix. I[lepBooOpasHbie
ayieMeHTapHBIX QyHKIUH. [IpaBuia HaXx0XIeHHS TEPBOOOPA3HBIX.

WNHurerpan. I'eomerpudyeckuii CMBICH HHTErpana. BeluucieHue onpenenéHHoro
uHTerpana no ¢popmyne Herotona-JleiiOnuna.

[IpumeHeHne UHTErpana aias HaXOXKACHUS IIIOWAAeH MmIockux Guryp u o0bEMoB
reOMETPUYECKUX TEIL.

[Ipumepsl  pemenuit  auddepeHnnanbHbIX — ypaBHEHHH. MaTtemartudyeckoe
MOJIETUPOBAHUE PEANIbHBIX MPOIIECCOB € MOMOIIBI0 U dhepeHIIuaNbHBIX YPaBHEHUH.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI



1) rpaxIaHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU OOYYarOMIerocsi Kak aKTHUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCHUMCKOTO OOIIECTBA, MPEJCTABICHUE O MaTeMaTUYECKHUX
OCHOBaX (pyHKIMOHHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP I'PakJIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHHE B3aUMOJECHCTBOBATH C COIMAIILHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIIMSIMU U Ha3HAUCHHEM,;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS

chOpMUPOBAaHHOCTh POCCUMCKONW T'PaKJAHCKONM HACHTUYHOCTH, YBAXKEHHUS K
MPOLIJIOMY M HAacCTOSIIEMY POCCHUHCKOM MaTEMaTWKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB W POCCHUHUCKOM MATEMaTHYECKOW IIKOJIBI,
MCIIOJIb30BaHKE 3TUX JOCTIXKEHUH B APYTUX HayKaX, TEXHOJIOTHUAX, c(hepax SIKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Hapoaa, cHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEACHHS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMXKEHUW HAayKH M JEATEIbHOCTBhIO YUYEHOr0, OCO3HAHHE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEIICHHWH, pacCyXIeHUH, BOCIHPHUUMYHUBOCTH K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHMS:

chOpMUPOBAaHHOCTh YMEHHs MPUMEHSATh MaTeMaTHYeCKHe 3HAHHWsS B WHTEpecax
3I0pOBOTO U 0Oe30macHoro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO  (310pOBOE€ MHTAHHME, COANAHCUPOBAHHBIA PpEXUM 3aHATUH U OTAbIXA,
peryinspHas (u3udecKkas aKTUBHOCTB), (PU3UUeCcKoe COBEPIICHCTBOBAHHUE TMPHU 3aHATUSIX
CIIOPTUBHO-03/I0POBUTEIBLHOMN AESATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/IYy, OCO3HAHUE IIEHHOCTU TPYAOJIOOUS, HHTEPEC K Pa3IMUYHBIM
chepam mpodecCHOHAIBHON JACSITENBHOCTH, CBS3aHHBIM C MaTeMaTUKOW u eé
NPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccuun u
peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa3OBaHHUI0 M CaMOOOPA30BaHHUIO HAa MPOTSIXKCHUHM BCEU >KU3HH,
FOTOBHOCTh K aKTMBHOMY YYacTHIO B PEIICHUU MPAKTUYECKHUX 3a/7ad MaTeMaTH4eCKOMN
HaIPaBJIEHHOCTH;

7) 3K0JIOTN4€eCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPbhI, TOHUMAHUE BIHSIHUS COIUATBHO-
HPKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHOU U COLIMAIIBHOU Cpe/bl, OCOZHAHUE
rJI00aTbHOTO XapakTepa OJKOJOTUYECKHX MpoOJeM, OpUEHTAlMs Ha MPUMECHEHHUE
MaTeMaTHYEeCKUX 3HAHWM IS pelieHus 3a7ad B O00JIACTH OKPYXKAIOIIEH Cpelsl,
IJIAHUPOBAHUE TMOCTYNKOB M OIEHKH MX BO3MOKHBIX MOCIEICTBUH JUIsl OKpYKarouei
Cpebl;

8) neHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKW M OOIIECTBEHHOHN MPAKTUKHU, MOHUMAHUE MATEMAaTHYECKONW HAYKH Kak
chepbl 4eIOBEUECKON JeATEIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI Pa3BUTHS
[MBWJIM3AIIMU, OBJAJCHUE S3BIKOM MAaTeMAaTHKHM M MaTEMaTUYeCKOM KyJIbTYypOHl Kak



CpPEACTBOM  TO3HAHMS  MHpA, TOTOBHOCTb  OCYHIECTBISITh  MPOEKTHYIO U
HCCIIEA0BATENbCKYIO IEATEIbHOCTh UHIUBUAYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbHI

Ilo3naBaTe/ibHbIC YyHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JloruvyecKkue AeicTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE IIPU3HAKM MAaTEMATHYECKUX
00BEKTOB, TOHITUH, OTHOUICHUH MEXIY MOHATHUSMHU, (HOPMYIHPOBATH OMPEACICHUS
MOHITHM, yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCHU(PUKALUUA, OCHOBAHUS JUJIS
0000111eHUsI U CpaBHEHUS, KPUTEPUH MPOBOJAUMOI0 aHAIHN3a;

BOCIIPUHUMATH, OPMYITUPOBATH U TPEOOPA30BBIBATh CYKJICHUS: YTBEPAUTEIbHbBIC
U OTpUIIATENIbHbIC, EAUHUYHBIC, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTHUBOPEYUS B
dakTax, TaHHBIX, HAOMIOACHHUIX U YTBEPKICHUSAX, PEIaraTh KPUTEPHUH JIJIs1 BBISIBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEYUMIL;

JenaTh BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUECHH 110 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSITEILHO JIOKAa3aTEIhCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUMN
(mpsiMble ¥ OT TPOTHBHOTO), BBICTPAMBATh ApPryMEHTAIMIO, MPUBOJIUTHL MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBO/IBI;

BBIOMpATH CIOCO0 pelieHus y4eOHO# 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHus, BhIOUpaTh HamboJIee MOAXOMAIIUNA C YIETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBarenbckue AeCTBUS:

WCIIOJh30BaTh BOMPOCHI KaK HCCJIEAOBATEIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTHBOpPEUUE, MPOOJIEMy, YCTaHABIUBATh
HCKOMOE U JJaHHOE, (hOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3HIINIO, MHCHHE,

MPOBOJIUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCJIEAOBAHUE IO
YCTAHOBJICHUI0O OCOOCHHOCTEW MaTeMaTU4YeCKOoro OObeKTa, SBJICHHUA, TMpolecca,
BBISIBJICHUIO 3aBHCHMOCTEN MEXy OOBEKTaMU, SIBICHUSMU, TPOIIECCaAMU;

CaMOCTOSITENIBHO  (OPMYNIHUPOBaTh OOOOIICHHWS U BBIBOJBI IO pe3ylibTaTaM
MPOBEACHHOTO HAOJIOICHUSI, MCCIEOBaHUSA, OLICHUBATh JIOCTOBEPHOCTH IMOJTYyUYECHHBIX
pe3yabTaTOB, BEIBOJOB U 000OIICHHUIA;

MPOTHO3MPOBATh BO3MOXXHOE pa3BUTUE INIpoliecca, a TakkKe BbIIBUTATh
MPEANOI0KEHHUS O €r0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIISIT  ACPUIIUTHL WH(OPMAIMK, JaHHBIX, HEOOXOJUMBIX JMJI OTBETa Ha
BOIIPOC U JIJISl PEIICHUS 3a/1a4u;

BBIOMpaTh HMHGPOPMAIIUIO W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEMAaTH3UPOBaTh M HWHTEPIPETUPOBATh MH(POPMAIMIO PA3TUYHBIX BHJIOB U (HOpM
MpeACTaBICHUS;

CTPYKTYpHUpPOBaTh HMH(POPMAIUIO, TPEJCTABIATh €€ B pa3TUYHBIX (Qopmax,
WJUTFOCTPUPOBATH TpadUuecK;

OIICHUBATh HANIEKHOCTh MH(POPMAIIMU TIO0 CAMOCTOATEIHLHO CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepCAJIbHbIE YUueOHbIe JeiicTBUSs

Oo0menue:



BOCTIIPUHUMATHh U (HOPMYIUPOBATH CYXKACHUS B COOTBETCTBHU C YCJIOBHSIMH WU
LeJIIMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
INUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pELICHUs 3aJaud, KOMMEHTHPOBATh
IIOJIyYEHHBIN pe3yJIbTarT;

B XoJe OOCYKIEeHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOaeMbl, pelraeMol 3a7auu, BbICKa3blBaTh HJI€U, HAIEJIEHHbIE HA TOUCK peIICHu,
COMOCTABJIATh CBOU CYXKICHHS C CYXICHUSAMU JPYrMX YYacTHUKOB JIMAJIoOra,
OoOHapyXMBaTh pa3IMyne U CXOJCTBO MO3MLMHA, B KOPPEKTHON (Gopme (HopMyInpoBaTh
pa3Horiacus, CBOU BO3PAKEHMUS;

MPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJlayl, SKCIIEPUMEHTA, MCCIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIEHHS C Y4€TOM 3ajay
IPE3eHTAlN U OCOOCHHOCTEN ayTUTOPHH.

PeryasiTuBHbIe YHHBepcalbHbIe ydeOHbIe JeiCTBHSA

Camoopranusanus:

COCTaBJIATh IUIAH, JITOPUTM PELICHHs 3a7aud, BbIOMpATh CIIOCOO peleHus ¢
y4€TOM MMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOW MH(OpPMAIIHH.

CaMOKOHTPOJIb, SMOIHOHATbHbIN HHTEJJIEKT:

BJIa/IeTh HAaBbIKAaMH IO3HABAaTEJIbHOU pe(iIeKCHH KaK OCO3HAHHs COBEpIIAEMbIX
NeMCTBUH W MBICIUTENBHBIX MPOIECCOB, HUX pe3yJbTaToOB, BIAAETh CIOCOOAMHU
CaMOIPOBEPKH, CAMOKOHTPOJI IMpollecca U pe3ysibTara pElIeHUs MaTeMaTUYecKOr
3ajauu;

NPEeaBUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPH PELICHUU 3aJauH,
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE pPE3yjbTaTa LEIU U YCIOBHSIM, OOBACHATH HMPUYHHBI
JOCTH)KEHUS WM HEJIOCTHKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OLUINOKY, AaBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MOHMMAaTh W HCIIOJIb30BaTh IPEUMYILIECTBA KOMAaHAHOM M WHAMBUAYAIbHOU
paboThl MpH pelIeHUHd y4eOHBIX 3a/ay, NMPUHUMATh 1IeJIb COBMECTHOM JEATEIbHOCTH,
IUIAHUPOBATh OPraHMU3alMI0 COBMECTHOW pabOThl, pacmpenensTb BHIbI padoT,
JIOTOBapUBAThCS, OOCYXKIAaTh TMpollecc W pe3yiabTaT paboTel, 0000maTh MHEHUS
HECKOJIBKHX JIIOJICH;

y4acTBOBAaTh B TPYNNOBBIX (opmax paboTel (0OCyXkAeHHs, OOMEH MHEHUIA,
«MO3rOBBIE IITYPMbI» U UHBIE), BBIIIOIHIATH CBOO 4acTh padOThl U KOOPAMHUPOBATH CBOU
JEMCTBUA C APYTUMH YWICHaMU KOMAaH[bl, OLIEHUBATh KA4eCTBO CBOETO BKJa/a B OOIIMIA
NPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM yYACTHUKAMU B3aHMOJICHCTBUS.

NPEJIMETHBIE PE3YJIbTATDI

K konmy o60ydenns B 10 kJjacce o0OydYaromuiACs TMOIYYUT —CIEAYIOIIHNE
NpeIMETHbIE Pe3yabTaThl MO0 OTACIBHBIM TeMaM paboueil mporpammbl y4eOHOTO Kypca
«Anre0Opa ¥ Hayana MaTeMaTUYECKOTO aHAIU3a:

Yucia 1 BbIYUCTICHUSA:

CBOOOJITHO ~OMNEPHUPOBATH TMOHATHSAMH: PAIMOHATIBHOE YHCIO, OECKOHEYHas
nepuoandeckas ApoOb, MPOLEHTHI, UPPALUOHATBHOE YUCIIO, MHOXECTBA PALIMOHATIBHBIX
U ICUCTBUTEIBHBIX YHCEII, MOJIYJIb JEHCTBUTEIBHOIO YUCIIA;



MPUMEHATh APOOM M MPOLEHTHI JUIS PEIICHUs NMPUKIAIHBIX 3324 U3 Pa3IudHbIX
OTpaciiell 3HaHUM U PeAIbHOU KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYHMCIEHUS, NPABWIA OKPYIJIEHHS, NPUKUAKY H
OLICHKY Pe3yJIbTaTa BEIYMCIICHU;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTENEHD C LENbIM 0Ka3aTeIeM, UCII0JIb30BaTh
HOIXOASIIYI0 (OPMY 3alHUCU AEHCTBUTENBHBIX YMCEN JJIS PELICHHSI TPAKTHUECKUX 3a7a4
Y IIPEICTABJICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: AapU(METHUECKUN KOpPEHb HATypalbHON
CTEIECHU;

CBOOOZHO ONEPUPOBATH MOHATUEM: CTENIEHB C PAallMOHAJIBHBIM IOKa3aTeNeM;

CBOOOZHO OINEpPUPOBATH MOHATUSAMM: JIOTapu(pM UUCHa, JAECATHYHBIE U
HaTypaJbHbIE JIOTapU(PMBI;

CBOOOJIHO ONEPUPOBATH MOHATHUAMU: CUHYC, KOCHUHYC, TAHI€HC, KOTAHT€HC
YHUCJIOBOTO apTyMEHTA;

OIEpUpPOBATH TOHATHUSMM: APKCUHYC, APKKOCMHYC M apKTaHT€HC YHCJIOBOIO
apryMeHTa.

YpaBHeHUs M HEPpABEHCTBA:

CBOOOZHO OINEPUPOBATH MOHATUSMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIE YPaBHEHUS U YPaBHEHUSI-CIIEICTBYSI, PABHOCWIBHBIE HEPABEHCTBA,

OPUMEHATh  pa3lMYHble METOJAbl pPELICHHs pPalMOHAIBHBIX U JIpOOHO-
palMOHAIBHBIX YPABHEHHUU, IPUMEHSATh METOJI HHTEPBAJIOB JJIS1 PEIICHNS HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATh TMOHATUSAMH: MHOTOWIEH OT OJHOM IepeMeHHOH,
MHOTOWIEH C LEJIbIMA KO3(PHUIMEHTaMH, KOPHM MHOTOUWIEHa, NPUMEHSTh JIeJIeHue
MHOTO4YJI€Ha Ha MHOTOYIEH C OCTaTKOM, Teopemy be3y m teopemy Buera s pemenus
3a/1a4;

CBOOOJIHO OIEPHUPOBATH MOHATHAMH: CHUCTEMa JIMHEHHBIX ypaBHEHMH, MaTpHULa,
ONPEIEIIUTENb MAaTPULIBI 2 X 2 M €ro reOMETPUYECKHUIl CMBICII, UCIIOJIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 s BBIYMCIEHUSA €r0 3HAYEHUs, NPUMEHATHh ONPEACIUTENN IS
pELIEHNs CHUCTEMBlI JIMHEWHBIX YpPaBHEHMH, MOJEIUPOBATH pEAJbHbIE CUTYallUH C
IIOMOILBI0 CHUCTEMBI JIMHEWHBIX YpPaBHCHUM, HCCIENOBATh ITOCTPOCHHBIE MOJEIU C
ITOMOIIIBIO MAaTPUIL U ONPEEIUTENEH, THTEPIPETUPOBATH MOJYYECHHBIN PE3YyJIbTaT;

HCIIOJIb30BAaTh CBOMCTBA JEHCTBUIN C KOPHAMM JIJIsl IPEe0Opa30BaHUS BhIPAXKECHMUIA;

BBIMOJIHATh MPeoOpa3oBaHMUs YMCIOBBIX BBIPAKECHUH, COAEPIKAIMX CTENEHH C
palMOHAJIbHBIM I10KA3aTEIIEM;

MCIOJIb30BaTh CBOMCTBA JOrapu(pMOB JUisl MPeoOpa3oBaHUs JOTapUPMUUYECKUX
BBIPAKCHUM;

CBOOOZHO ONEpUpOBaTh MOHATUSAMU: HppAlMOHAJIbHBIE, IIOKA3aTeIbHbIE U
jJorapu(MUUECKUe YypaBHEHUS, HAXOJUTh WX pEIICHHUS C TOMOIIbI0 PABHOCHIIBHBIX
MIEPEX0I0B UJIN OCYLIECTBIISASI IPOBEPKY KOPHEW;

MPUMEHATH OCHOBHBIE TPUTOHOMETpHUYECKHe (OpMyIbl JUIsl TpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKECHHUI;

CBOOOZHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, PUMEHSTh
HeoOXoauMble (OpPMYJbl JUISI PEUICHHS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
YpaBHEHUN;

MOJIETUPOBATh peajbHble CUTYallMU Ha S3bIKE anreOpbl, COCTABISATH BBIPAKECHMUS,
YPAaBHEHHUs, HEPABEHCTBA IO YCJIOBHUIO 3aJauM, HCCIEAOBATh IMOCTPOCHHBIE MOJEIH C
MCII0JIb30BAHHUEM aIllapaTa ajareopsl.



DOyHKUMH U TPaPUKH:

CBOOOJIHO ONEpPUPOBaTh MOHATUAMHU: (YHKIUS, CHOCOOBI 3ajaHusi (QYHKLHUH,
B3aMMHO OOpaTHbIe (DYHKIMH, KOMIIO3ULUA (PYHKUMHA, rpaduk (YHKUUU, BBIIOIHATH
AJIEMEHTapHbIE TpeoOpa3zoBaHusl rpa)uKoB PYHKIIHIA,

CBOOOJIHO OINEPUPOBATh MOHATUSAMU: O0JIACTh ONPEIENIEHUS] U MHOXECTBO
3Ha4eHUN QYHKIMH, HYIU (YHKLINH, TPOMEXKYTKHU 3HaKOIIOCTOSHCTBA;

CBOOOJHO  OMEpPUPOBATH TMOHATHSAMH: UETHbBIE W  HEUYETHBIE  (YHKIIWH,
nepuoanyeckrue (YHKIUH, HPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMYMbI U
MUHUMYMBI (DYHKIIUH, HAauOOJIbllIee U HAUMEHbILIee 3HaUeHUE (PYHKIIMU Ha IPOMEXYTKE;

CBOOOJTHO OMEPUPOBATH MOHATHUSAMHU: CTEHCHHAs (DYHKIUS C HATypadbHBIM U
[EeNbIM TOKa3zaTesleM, TpapuK CTENeHHOW (YHKIMH ¢ HATypadbHBIM U IIEIBIM
nokaszateneM, TpapuKk KOpHS N-0il cTemeHW Kak (yHKIUM OOpaTHOM CTemeHu c¢
HaTYpaJIbHBIM MIOKa3aTelleM;

OTIEpHPOBATHh TOHATHUSAMH: JIMHEWHAs, KBaApaTWYHAS ¥ JAPOOHO-TUHEHHAS
(YHKINH, BBIITOJIHATE 3JIEMEHTAPHOE UCCIEA0BaHUE U TOCTPOCHUE UX I'PadUKOB;

CBOOOJIHO ONEpUPOBaTh IMOHATUSMHU: TIOKa3aTelbHass M Jorapudmuyeckas
(GyHKIHH, MX CBOMCTBA U TPa(UKH, UCIIOIB30BATh X TPapUKy IS pEIICHUs YPaBHEHHI;,

CBOOOHO  OTMEpPUPOBATH TOHATHSAMH: TPUTOHOMETPUYECKAas  OKPY>KHOCTb,
olpeieJIeHHe TPUTOHOMETPUYECKUX (PYHKIMN YUCIOBOTO apryMeHTa;

UCIOJb30BaTh Irpaduku GYyHKIMNA A1 UCCIeI0BaHMsI MIPOLECCOB U 3aBUCUMOCTEH
NpY pEIICHUHU 3a]ad U3 IPYTHX YUeOHBIX NPEIMETOB W PEANbHOHN KHU3HH, BBIPAKATH
dopMynamMu 3aBUCUMOCTH MEX/1Y BEJIMYMHAMU;

Havasa MmaTemaTnyeckoro anajimsa:

CBOOOJHO OMEpPUPOBATH TOHATHAMH: apuPMETHYeCKass M TeOMETPHYECKas
nporpeccus, OECKOHEUHO YOBIBalOmIasi TEOMETpUYECKash MPOTPEcCHsi, JUHEHHBIH U
HKCHOHEHIMAJIBHBIA POCT, (OpMyJia CIOXKHBIX IPOLIEHTOB, UMETh MPEJICTABICHUE O
KOHCTAaHTE;

UCTIONB30BaTh TPOTPECCHH I PEUICHHS peajbHBIX 3aJad  MPHUKIATHOTO
XapakTepa;

CBOOOJIHO OIEPHUPOBATh MOHATHSAMH: MOCIEA0BATENIBHOCTD, CIIOCOOBI 3a/laHus
TOCTIeIOBaTENIbHOCTEH, MOHOTOHHBIE M OTPaHWYCHHBIC TTOCIIEI0BATEIHLHOCTH, TOHUMATh
OCHOBBI 3apPOKICHHUS MAaTEMaTHUECKOI0 aHaIN3a KaK aHalin3a 0ECKOHEYHO MaJbIX;

CBOOOJIHO OMNEPHUPOBATH IMOHATHSIMM: HENpEpbIBHbIC (DYHKLIMHU, TOYKU pa3pbiBa
rpaduka GyHKIIUN, ACUMIITOTHI rpaduka GyHKINM;

CBOOOJTHO OTEpPHpPOBaTh TMOHATHEM: (YHKIHWSA, HEMpephIBHAS Ha OTpE3Ke,
IPUMEHSTh CBOWCTBA HETIPEPHIBHBIX (PYHKIMI 7S peIIeHuUs 3a/1a4;

CBOOOJIHO OMEPUPOBATH MOHATHUAMU: IMEpBasi U BTOpas MPOM3BOJAHBIC (YHKIINH,
KacareiabHas K rpaduky QyHkumu;

BBIUMCIIATH MTPOU3BOHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3UIIUHU JIBYX
(byHKIMHA, 3HATH MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINI;

MCIIOJIb30BaTh TEOMETPUUYECKUI U (PU3MUECKUI CMBICI TPOU3BOIHOM NSl pEIICHNUs
3aj1ad.

MHo:kecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH: MHOXKECTBO, OTIEpAIlH HaJl MHOXKECTBAMU;

UCTIONIh30BaTh TEOPETUKO-MHOKECTBEHHBI ammapar Ui ONMHCAHHS pPealTbHbBIX
TIPOIIECCOB U SIBIICHUH, TIPH PEIICHUH 3a/1a4 U3 IPYTHX YIEOHBIX MPEIMETOB;



CBOOOJIHO OIEpUPOBATh TMOHATUSIMU: ONpEAENICHUe, TeopeMa, YypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MAaTeMaTH4eCKOro OOBEKTa, J0Ka3aTelIbCTBO, PAaBHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K konny oOyuenns B 11 kjacce oOyyaromuiicss TMOMYYUT CIIEIYIOIINE
IpeIMEeTHbIE Pe3yNIbTAThl M0 OTAEIbHBIM TeMaM pabouell MmporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hauajga MaTEMaTHYECKOTO aHATN3ay:

Yucaa v BHIYUCICHUS:

CBOOOZHO OINEpPUPOBATH MOHATHUSAMHU: HATYpPAJIbHOE M IEJ0€ YUCIO0, MHOXKECTBa
HaTypaJIbHBIX W LIEJIBIX YKCEJl, UCIOJIb30BaTh MPU3HAKU AEIUMOCTH Lenbix uncen, HOJJ
1 HOK nHaTypanbHbIX Uncen Uil pelieHus 3a1a4, IPUMEHITh aroputM EBkina;

CBOOOJIHO  OMEpUpOBaTh TMOHSATHEM OCTaTKa [0 MOJYJIO, 3alKChIBaTh
HaTypaJIbHbIE YUCIIA B PA3JIMYHBIX O3ULMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOZHO OMNEpPUPOBATh TOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMILJIGKCHBIX YHCEJ, NPEACTABISITh KOMIUIEKCHBIE 4YHCIa B alreOpanueckol u
TPUTOHOMETPUYECKON (opme, BBHIMOIHATH apudMETUUYECKHUE Olepalud ¢ HUMH H
n300pakaTh HA KOOPJAMHATHOMN TIOCKOCTH.

YpaBHeHUs M HEPpABEHCTBA:

CBOOOJIHO OMEPUPOBATH TMOHATUSMU: HUPPALMOHANIBHBIC, TOKa3aTeIbHBIE U
jJorapuMUUECKE HEPaBEHCTBA, HAXOJUTh WX PEUICHHUS C MOMOIIbI0 PaBHOCUIBHBIX
MEPEX0/I0B;

OCYIIECTBIIATh OTOOP KOPHEU MPHU PEIICHUH TPUTOHOMETPUUYECKOTO YPaBHEHHS;

CBOOOZHO  OMEpUpOBAaTh  IOHSATHEM  TPUTOHOMETPHUUECKOE  HEPaBEHCTBO,
OPUMEHITh ~ HeoOXoaumble  (QOpPMYyNbI Il PEHIEHUS ~ OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OMNEPHUPOBATH MOHSITHUSMU: CHUCTEMa U COBOKYIHOCTh YpaBHEHUU W
HEPABEHCTB, PAaBHOCWIIBHBIE CHCTEMBI WU CHUCTEMBI-CIEACTBHS, HAXOAUTH PEIICHUS
CHCTEMBI M COBOKYIHOCTEM pAalMOHAIBHBIX, WPPALMOHAIBHBIX, MOKAa3aTEIbHBIX H
norapu(MUYECKUX ypaBHEHUN U HEPABEHCTB;

peliaTh paryMoHallbHbIE, UPPAIlMOHANIbHEIE, TIOKa3aTeNbHbIC, Jorapu@MUIecKiue 1
TPUTOHOMETPUUYECKHE YPABHEHHUSI U HEPABEHCTBA, COJIEPKAILME MOAYJIH U TapaMeTpPhI;

MPUMEHATHh TpapUUYECKUe METOAbl JJIA PEIICHUS YpPaBHCHHM W HEPaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpamu;

MOJIETUPOBATh peajbHbIE CUTYAIlMU Ha S3BIKE alreOpbl, COCTABISATH BBIPAKCHHUSI,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3aJa4H, UCCIIEI0BATh IIOCTPOCHHBIE
MOJENIM C WCIOJb30BAaHWEM arfmapara ajireOpbl, HHTEPHPETUPOBATH MOJIYUYEHHBIN
pe3yJibTar.

DyHKIUM U rpaduku:

CTPOUTHh TpaduKU KOMIIO3UIIMU (PYHKIUA C TOMOIIBIO  3JIEMEHTapHOTO
WCCTIEIOBAaHUS U CBOWCTB KOMITO3UIIMH JABYX (DYHKITUH;

CTPOUTHh T'€OMETPHUUECKUE OOpa3bl YpaBHEHUN M HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJIHO OTIEPUPOBATH MOHATHAMU: TPAPUKH TPUTOHOMETPHUUCCKUX (YHKIIHIH;

MPUMEHSTH GYHKITUH JIJIT MOJICTTUPOBAHUS U UCCIIEIOBAHUS PEAIBHBIX MPOIIECCOB.

Hauvana matemaTn4eckoro aHajamsa:

WCIIOJIb30BaTh MPOU3BOJIHYIO NJIs MCCIIENOBaHUS (PYHKIIMM HA MOHOTOHHOCTHh W
AKCTPEMYMBI;



HaXOAWTh HaWOOJbIIEe M HAUMEHbIIEE 3HaueHUS (PYHKIMU HENPEpPHIBHON Ha
OTpPE3KE;

UCIIOJIb30BATh MPOM3BOJHYIO I HAaxOKJIEHUS HAWIy4lIero peleHus B
IOPUKIAJHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHUYECKHUX, 3ajadax, AJs OIpeaesieHUs
CKOpPOCTH U YCKOPEHUs Ipoliecca, 3aJaHHOT0 GOpMYJIoN WK TpaduKoM;

CBOOOJIHO ONEPHUPOBATH MOHATHSMU: MEPBOOOpa3Hast, ONpeAeNEéHHbI HHTErpal,
HAXOJUTh NMEPBOOOPa3HBIC ANMEMEHTAPHBIX (YHKIIMHA U BRIYUCIATH HHTETPaA MO (hopMyIie
Hrrorona-JleiiOnumna;

HaXOJUTh IUIOIAAN IUIOCKUX (PUTYp U 0OBEMBI TENI ¢ IOMOILBIO HHTETpaa;

UMETh TPEJICTaBICHUE O MaTEMaTUYECKOM MOJEIUPOBAHUU Ha IpUMEpPE
cocTaBlieHus: AU epeHIUaNbHBIX YPaBHEHUH;

pemaTh MNPUKJIAAHBIE 3aJaud, B TOM YHCJIE COLHMAIbHO-3KOHOMUYECKOIO M
¢u3nyecKoro xapakrepa, CpeAcTBaMHU MaTEMaTUYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
Muorowiensl. PanimonanbHble ypaBHEHHS U https://ege.sdamgia.ru/
1 . 24 2 0
HepaBeHCTBa. CUCTEMBI IMHEUHBIX https://www.yaklass.ru/
YpaBHEHUU
2 Oynicuun u rpagpuici. Crenenas pyniuus 12 1 1 https://www.yaklass.ru/
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 1 https://www.yaklass.ru/
WppaumonanbHble ypaBHEHUS https://ege.sdamgia.ru/
IT Nl .
4 okazarenbHas pyHkuud. [TokazarenbHble 10 9 0 https://ege.sdamaia.ru/
ypaBHEHUS
JI . .
5 OrapupMitieckas QyHKLIA 18 1 0 https://ege.sdamgia.ru/
Jlorapudmudeckue ypaBHeHUS
6 TPHIOHOMETPHECKHE BEIPAKEHI i 22 1 0 https://ege.sdamgia.ru/
ypaBHEHUS
7 [TocnenoBarenbHOCTH U MPOTPECCUU 10 https://www.yaklass.ru/
8 HenpepsiBabie dynkiuu. [IponsBoanas 20 https://www.yaklass.ru/
IT
9 OBTOPeHHe, 000011IeHHEe, CUCTEMATH3AIUS 5 9 0 https://ege.sdamaia.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 13 3



https://ege.sdamgia.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpa 12 1
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHBIE
Ne Hara undgposbie
n/n Tewa ypoka Bcero Kontpoaeusie  Ipakrueckue H3yYeHUS o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
1 MHOXecTBO, Onepanuu HajJ MHOKECTBAMHU 1 0 0
U UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1 0 0
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 0 0
amnmapara JJisl pelIeHus 3aa4
Panmonaneubie yncia. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1 0 0
OCCKOHEYHBIC TIEPUOAMYSCKHE APOOH
Panmonansueie yncna. OOBIKHOBEHHBIE U
5 JeCATUYHbIE APOOH, POLIEHTHI, 1 0 0
OecKOHEUYHbIE IEPUOANYECKUE APOOH
6 [Ipumenenue npoOeit U IPOLIEHTOB ISt 1 0 0
perieHust MPUKJIaAHBIX 3a7a9
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1 0 0
perieHust TPUKIaAHBIX 33729
8 JelictButensHble yncaa. PanionanbHbie U 1 0 0
HppallMOHAIIbHBIE YHCIIa
9 Apudmerrueckue ornepaum ¢ 1 0 0
JEHCTBUTEILHBIMU YU CIIAMU
10 Mopynb AeCTBUTEIBHOTO YHCIIA U €r0 1 0 0

CBOWCTBA




11

Bxoanast kouTponpHas pabora

12

13

14

OCHOBHBIE METO/IbI PEILICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

OcCHOBHBIE METOIbI PELICHUS LENIbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOIrO4JeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHOro4eHs! ¢ HelbMA KO3 GHUImeHTamMu.
Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

19

20

21

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Martpuua cCucTeMbl INHEWHBIX YPaBHEHUM.
Onpexnenurens MaTpUIBI 2X2, €r0
F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYHCIICHHE €0 3HAUCHUS

Onpexnenurens MaTpUIBI 2X2, €r0
F€OMETPUYECKUI CMBICI U CBOKCTBA;
BBIYMCJICHHE €0 3HAUCHHS

[Tpumenenue onpenenuTens s peuIeHUst
CUCTEMBI JINHENHBIX YPABHEHUN

22

Pemrenne npukitagHpIxX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU




Pemenue MPUKJIAAHBIX 3aaa4 ¢ ITIOMOIIbIO

23 CUCTEMBI JINHEWHBIX YPABHEHUI
KonrponsHas pabdora: "Panmonanbuble

24 ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUH"
DyHKIMA, CTIOCOOBI 3a1aHus (DYHKITHH.

25 B3anMHo oOpaTHbIe PyHKITUH.
Kommosurus ¢hyHKImit

26 I'paduk QyHkuuu. dnemeHTapHbIC
npeoOpa3zoBanus rpadukoB GyHKUIUN
OO0acTh onpeneseHus] © MHOKECTBO

27 3HadeHud pyHkuuu. Hymm GyHkmm.
[TpoMexyTKH 3HaK MOCTOSTHCTBA
UérHble 1 HEYETHBIC (PYHKITHH.

28 [epuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMbl U MUHUMYMBI (DYHKIIUH.

29 Haubonbiiee u HanMeHbllIee 3HAYCHHE
(GYHKIIMN Ha IPOMEXKYTKE

30 Jluneitnas, kBagpaTiUdHas u ApoOHO-
TUHEHHas QyHKIUH

31 MounuTtopunrosas npoepounas padora Nel 95 10.2023

39 DneMeHTapHOe UCCIIeIOBaHKE U
oCcTpoeHue rpadukoB ATUX QYHKIUN

33 Crenens C 1eTbIM MOKa3zaTeneM. buanom
Hprorona

34 CreleHs ¢ 1eIbIM IToKa3aTeneM. bruaom




HrroTtona

35

36

CrenenHast GyHKIMS C HATypaIbHBIM U
LeIbIM NoKa3areneM. E€ cBoiicTBa u
rpadux

Kontponbnas padota: "CreneHnnas
¢dbynkuus. E€ cBotictBa u rpaduk"

37

Apudmernieckuil KOpeHb HaTypaTbHOU
CTEIICHH U €r0 CBOWCTBA

38

39

Apudmernueckuii KOpeHb HATYPATHHON
CTEIIEHU U €ro CBOMCTBA

[Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
COJIEp>KaIINX CTENeHH U KOPHU

40

[IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
COJIECPIKAIMX CTETIEHU U KOPHU

41

42

43

[IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
COZIEPIKAIMX CTETIEHU U KOPHHU

WppanmonansHeie ypaBHeHNsA. OCHOBHbBIE
METO/BbI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUH

WppanmonansHble ypaBHeHN. OCHOBHbIE

METO/BbI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUH

44

Hppaumnonansusie ypaBHeHUs. OCHOBHBIE
METO/BbI PEMICHHS UPPALMOHAIBHBIX
YpaBHEHUI

45

46

PaBHOCHIIBHBIE IIEPEXO/BI B PELLICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCUIBbHEIE nepexoabl B pCIICHUU




HMPPALMOHAIIBHBIX YPABHEHUN

47

48

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEpEXObI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

49

CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
Kak (pyHKIMHM 00OpaTHOI CTETEeHH ¢
HaTypaJIbHBIM I10Ka3aTelIeM

50

51

52

CoiicTBa u rpaduk KOpHS N-0if CTETIeHN
Kak (pyHKIMH 00paTHOI CTETIEHH C
HaTypaJIbHBIM IOKa3aTelleM

KonTponbnas pabora: "CoiicTBa u rpaduk

KOpHs N-0ii cTenenu. MppanuoHanbHble
ypaBHEeHUS"

CrteneHb ¢ pallMOHAIBLHBIM TTOKA3aTeNIeM U
€€ CBOICTBa

53

54

55

CTGHGHL C paHI/IOHaJ'II)HI)IM II0Ka3aTcJICM U
€€ CBOICTBa

KonTtponbHas padora 3a | momyroaue

IToka3zarenbHast GyHKIMS, €€ CBOICTBA U
rpaduk

09.12.2023

56

57

58

Ucnons3zoBanne rpaduka QyHKIIUN 115
peuieHust ypaBHEHU I

Hcnonb3oBanue rpaduka GyHKIMM 115
pelIeHns] ypaBHEHUI

MonuTopHuHroBas npoBepoyHas padora Ne2

20.12.2023




[TokazaTenbHbie ypaBHeHUA. OCHOBHBIE

59 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1 0 0
ypaBHEHUI
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

60 METO/bI PEIICHHS TTOKA3aTEeIbHBIX 1 0 0
YpaBHEHUU

61 Kontponbnas padota: "[loka3arenpHas 1 1 0
¢ynkus. [TokasaTenbHble ypaBHeHUS"

62 Jlorapudm uucna. CpoiicTBa orapudpma 1 0 0

63 Jlorapudm uucna. CoiicTa norapugpma 1 0 0

64 Jlorapudm uucna. CpoiicTBa norapugpma 1 0 0

65 JlecATUYHBIE U HATypaJIbHBIC JTIOTapH (MBI 1 0 0

66 JlecsiTuuHbIEe U HATYpaJbHBIE TOTaPUPMBI 1 0 0

67 [IpeoOpazoBaHue BEIpAKCHUH, 1 0 0
COZIep KAIHX JIOTapU(MBI

68 IIpeoOpa3oBaHue BBIpAKEHUIH, 1 0 0
coJieprKaliux Jorapudmol

69 IIpeoOpa3oBaHue BBIpAKEHUIH, 1 0 0
COJIepKaLIHX JIOTapU(MBI

70 Jlorapudmuueckas ¢pyHkums, €€ cBoWcTBa 1 0 0
u rpaduk

71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBa 1 0 0
u rpaduk

79 Hcnonk3oBanue rpaduka QyHKIIUU IS 1 0 0
pelieHus ypaBHEHUH

73 Wcnonb3oBanue rpaduka GyHKIUU A5 1 0 0

peuieHus: ypaBHEHHI




74

Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
METO/bI peIIeHUs JIorapuGPMUIECKUX
ypaBHEHUI

75

Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
METOBI peIIeHUs JIorapu(PMUIECKUX
YpaBHEHUU

76

77

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METOBI peIIeHUs JIorapu(PMUIECKUX
YpaBHEHUU

PaBHOCUIIBHBIE TIEPEXObI B PEUICHUH
Jorapu()MUUECKUX ypaBHEHUI

78

PaBHOCHIIBHBIE IEPEXObI B PELICHUU
norapu(MUUECKUX ypaBHEHUI

79

80

KonrtponsHas pabdora: "Jlorapudmuueckas
¢bynkuus. Jlorapupmudeckne ypaBaeHus"

CI/IHyC, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC
YHUCJIOBOTO apryMCHTA

81

CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHUCJIOBOI'O apryMEHTa

82

83

ApKcuHyC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
ApKcuHyC, apKKOCUHYC ¥ apKTaHT'€HC
YKCIIOBOTO apryMeHTa

84

Tpuronomerpuyeckasi OKpy>KHOCTb,
orpezieNieHue TPUTOHOMETPUUYECKHIX
(GYHKIMN YHUCIOBOTO apryMeHTa

85

Tpuronomerpuueckass OKpyHOCTb,
ONpeIeIeHUE TPUTOHOMETPUYECKHUX




(GYHKIMN 9UCIOBOTO apryMEeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1 0 0
87 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1 0 0
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0
89 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1 0 0
[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX
90 . 1 0 0
BBIpOKEHU I
[TpeoOpa3oBaHue TPUTOHOMETPUIECKUX
91 . 1 0 0
BBIPAKCHUHT
[IpeoOpa3oBaHUe TPUTOHOMETPUICCKUX
92 . 1 0 0
BBIPAKCHU T
[IpeoOpa3oBaHre TPUTOHOMETPUICCKUX
93 . 1 0 0
BBIpOKEHU I
94 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUI 1 0 0
95 Pemenuie TpUroHOMeTpHUUECKUX ypaBHEHUIN 1 0 0
96 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1 0 0
97 Pemenuie TpUroHOMeTpHUUECKUX ypaBHEHUIN 1 0 0
98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1 0 0
99 Pemenuie TpUroHOMeTpHUUECKUX ypaBHEHUIN 1 0 0
100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1 0 0
KonTponbnas pabora:
101 "TpPUrOHOMETPUUECKNE BBIPAKEHUS U 1 1 0
TPUTOHOMETPHUUYECKUE YpaBHEHUS"
[TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHUS
102 mocienoBarenbHocTel. Meton 1 0 0
MaTeMaTHYeCKON MHAYKIIUU
103 MOHOTOHHBIE U OTPaHUYCHHBIC 1 0 0




moclie0BaTenbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104
105

Apudmerndeckas Iporpeccust

I'eomeTpuueckas mporpeccust

106

107

108

beckoneuHo yObIBaroIasi reOMeTprUIecKas
nporpeccust

CyMMa GeckoHEeYHO YOBIBarome
F€OMETPUYECKON TPOTrPeECCUU
JIMHENHBIN U SKCIOHEHUUAIIBHBIA POCT.
Uucno e. Dopmyia CI0KHBIX IPOLIEHTOB

109

110

111

JIMHENHBIN U SKCIOHEHUUAIIBHBIA POCT.
Hucno e. DopMyrna CIOKHBIX TPOLUEHTOB
Hcnonp30BaHne IpOrpeccuy s peleHUs
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa
KonTponbnas pabora:
"IlocrenoBarenbHOCTH U IpOrpeccuu”

112

113

HenpepriBHble GYHKIIMN U UX CBOWCTBA
Touka pa3pbiBa. ACUMITOTHI IrpadUKOB
byHKIUH

114

CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

115

116

CBoiicTBa (DyHKIMI HETIPEPBHIBHBIX HA
OTpe3Ke

MyHununangbHas KOHTpOJIbHAsA padoTra

15.04.2024

117

MeTto1 HHTEPBAIOB JJISI PEIICHUS
HEpPaBEHCTB




118

MeTOI[ HWHTCPBAJIOB JIs pCIICHUA
HCpPaBCHCTB

119

120

IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUIMN 1715 pelieHus 3a1a4
[IpumeHneHue cBOMCTB HEMPEPHIBHBIX
GyHKUMH 1715 pelieHus 3a1a4

121

[lepBast u BTOpas Npou3BOIHBIC PYHKIIUU

122

123

Onpenenenue, reoOMETPUUECKUNA CMBICIT
MPOU3BOAHOMN

Omnpenenenue, GU3NYECKUN CMBICIT
MPOU3BOIHOMN

124

125

126

VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

VYpaBHeHHEe KacaTeIbHOU K TpaduKy
byHKIIUN

[Tpon3BoiHbIE NIEMEHTAPHBIX (HYHKLIUH

127

128

[Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN

IIponsBoHast CyMMBI, TPOU3BEACHMUS,
YaCTHOT'O U KOMITO3UIIMU (QYHKIMH

129

[Ipon3BoaHast CymMMBl, IPOU3BENCHMS,
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI

130

131

MoHuTopHuHroBas nmposepouHas padota Ne

3

KonrtponsHas padora: "[IpouszBoanas”

14.03.2024

132

133

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT
3HaHui: "YpaBHeHus"

[ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs




3HaHui: "Oynkun"

134 HToroBast KOHTpOJIbHAs paboTa 1 1 93.04.2024
135 Hrorosas koHTpobHAs paboTa 1 1 93.04.2024
136 HOBTOP@HI/IG, 000011IeHNEe, CHCTEMATH3AINS 1 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 13

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne POU3BOIHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKIMN Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (DYHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 3IeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICIT
UHTErpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JIeliOnuna

29 [TpuMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTErpana s HaXOXKACHUS
00BbEMOB Ir€OMETPUUYECKHX Tel

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpuueckue GyHKINHU, UX
CBOMWCTBA U IrpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U IrpapuKu

39 Tpuronomerpuieckne GyHKINHU, HX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUdeCKUX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pEeLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTeJIbHbIE U JOrapupMHUIECcKHe
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckre ornepanuu c
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

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

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomruiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHneHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumMeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 LENBIX YUCeN: alroput™ EBkmuaa mst
peleHus 3a/1a4 B IeIbIX YUcIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema 1 COBOKYITHOCTh YpaBHEHHIH.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIliOHATbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTell HayKH U peabHOM
KHU3HH, UHTEPIPETaLns OTYy4EHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K peIIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00J1acTel HAYKH U PeaIbHOM
KU3HU, HHTEPIPETALUS TTOTy4YECHHBIX
pE3yNbTaTOB
KonTponbnas padora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanmsHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WpparmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuyueckrne CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrne HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciieoBanue
118 MaTEeMaTHYECKUX MOJENIEH peaabHbIX
CUTYyalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

HOCTpoeHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

120 KonTponbnas pabora: "3amnauu ¢
napaMerpamu”

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 0600IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CHUCTEMAaTH3alysl 3HaHU|: "Y paBHEHUS.
Cucremsl ypaBHeHU"

[ToBTOpenue, 06001IeHNE,

124
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125 [ToBTOpenue, 0600MIEHNE,
cucteMaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIEHNE,

129 cuctemMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 0600IEeHNE, 1
cucTeMaTu3anus 3Hanuii: "OyHxun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 Hrorosas koHTpobHAs paboTa

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 06001IEHNE, 1
cUCTEMaTH3aInsI 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






