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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpOHBI, PopMHUpPYET
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeTr CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIMM Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUSAMHU anreOpbl M MaTEeMaTUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usydyenus yueOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIro
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETalMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE, HAyKe U HUCKYCCTBE, C
BBLAIOLIMMHUCS MaTEMaTHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTECHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 Y4YeOHbIH Marepuan, CIoCOOCTBYIONIUN
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIolell MpOJOJKUTENBHONM  KOHUEHTpPAallMM BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00ydeHus anreOpe u HadalaM MaTEMaTHIECKOTO aHalTn3a
JIEKUT ACATEIbHOCTHBIN TPUHIUIT O0yUEHHUSI.

B cTpykType yuebHOTO Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)
BBIJICJICHBl ~ CIIEAYIOIIME COJIEPIKATEIbHO-METOIMUECKUE JUHUK: «Hucma w
BbIUUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHHUS U HepaBeHCTBay», «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce oOCHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YaloTCs Ha MPOTSKEHUHM JBYX JET



00y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMM TEMAMHU U pa3aenamu. JJaHHbIi yueOHbII
KypC SBJSI€TCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHHue
HECKOJIbKUX MaT€MaTUYECKUX TUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUi aHaJIu3, TEOPHUSI MHOKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaroliuecs OBIaJeBalOT BCE 0o0Jiee MUPOKUM MaTeMATHUYECKUM
anmapaTroM, y HMX IOCJIEI0BAaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHUE
CTPOUTh MaTEeMaTHUYECKYI0 MOJENb pPEabHOM CHUTyallud, NPUMEHSATh 3HaHUA,
NOJIYYEHHbIE TPU HM3YYEHUHM Y4YeOHOro Kypca, JJisi pEHIeHUsT CaMOCTOATEIbHO
chopMyIMpPOBaHHON MaTeMaTUYECKOM 3aJlaud, a 3aTeM HMHTEepPIpPETHPOBATH CBOMU
OTBET.

CopepxarenbHO-MeTOANYECKas: JTMHUSA «YucClia M BBIYMCICHHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oouiero
oOpa3zoBaHus 0co00e BHUMaHUE  yhensieTcss  (OPMUPOBAHMIO  HABHIKOB
paIMOHANIbHBIX BBIYMCICHUN, BKIIOUAIOIMIMX B Ce0s MCIOJIb30BAHHUE Pa3TUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh MNPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIE
BBIUMCJICHUS, OLIEHUBATh YHUCJIOBBIE BBIPAXEHUS, padOTaTh C MAaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYy4alolMMCs MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JACHCTBUTENBHBIX  YHCET  JIONOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crHenuduyuecKkre 3ajJayd W Olepaluu: JeJeHHe Halelo,
OIEpUPOBAHUE OCTaTKAMH Ha MHOXXECTBE IIeJIbIX YHCeN, OCOOble CBONCTBA
PaAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUYECKUE OTepaliu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnaronapsi mocienoBaTelbHOMY PACHIMPEHHIO Kpyra HCIHOJIb3YEeMbIX YHCEN |
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPHUMEHEHUS NJIsl PEUICHUs Pa3InYHBIX 3a7a4
(GopmMupyeTcsi mpeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
IIOCTPOEHUU MOJIENIEHl PEAJbHOIO0 MHpa, LHIMPOKO HCIOJIB3YIOTCS 0000IIeHNnE U
KOHKpETHU3aLHMSL.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcss Ha MPOTSIKEHUU BCETO
oOyueHHus Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3yinbrate OOydYarIIHMecs OBJIAAEBAIOT Pa3IMYHBIMM  METOJAMM  PELIEHUs
palMOHANbHBIX, HPPAlMOHAIbHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
colepkalux Mnapamerpsl. llogydeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
UcClIe0BaHUN (YHKIMI C TIOMOINBIO MPOU3BOIHOM, MPU PELICHUH MPHUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJICHHE HAanOOJBbIINX M HAWUMEHBIINX 3HAYCHUN ()YHKIUH.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 1O  (QopMynaMm, MpeoOpa3oBaHMsl  palMOHAIBHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKEHHUH, a TaKKe BBIPAXKEHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO aire0panyeckoro
MaTtepHalia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00y4arommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraer 3¢ peKTuBHbIe
UHCTPYMEHTBHI JUIsl pEHIeHUs] MPAKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpbHo-MeToAnYecKass JUHUSA «DyHKUMU H  TpadUKU» TECHO
NeperieTaeTcss ¢ JIPYruMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeIbHOM, JIorapu(MUUECKO U TPUTOHOMETPUUECKUX (PYHKITUI, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA sl pEHIeHHs 3aJad U3 JIPYrux y4eOHBIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAaK C MAaTeMaTHYECKUM aHAJIM30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oonblioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpa)kaTh (OpMyJaMu 3aBUCHUMOCTH MEXKIY
pa3MYHBIMU BEJIMYMHAMH, HCCIENOBaTh IONY4YEHHbIE (DYHKLHH, CTPOUTH HX
rpaguku. Matepuan 3Tol cofepKaTeIbHON JTMHUU HALeJIEH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, IT03BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEKly BETUYMHAMU B Pa3JINYHOU
dopme: aHanuTHUYECKO, Irpaduyeckoil U cioBecHO. Ero nzydenne cnocoOCTByeT
Pa3BUTUIO AJITOPUTMUYECKOI'O MBIIIJICHHUS, CIIOCOOHOCTH K OOOOILEHUI0 U
KOHKPETHU3ALMH, UCIIOIb30BAHNUIO AHAJIOTHIA.

CopnepxarenpHass nuHus «Hauyana mMaTreMaTHyecKkoro aHajln3a» MO3BOJIAET
CYLIECTBEHHO PacCUIMPUTh KPyr KaK MAaTeMaTHYECKHX, TaK W MPHUKIAIHBIX 3a]ad,
JOCTYTHBIX OOYyYaroUIUMCs, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTH
rpa@uku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI T, HAXOAUTH CKOPOCTH U
YCKOpeHMsI TmpoueccoB. JlaHHas conep)KaTenpHas JIMHHUS OTKPHIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEel peajJbHbIX CHTyaluM,
IIO3BOJISIET HAXOAUTh HAUJTy4lIee PEIICHNUE B IPUKIAAHBIX, B TOM YHCJIE COLIMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHajin3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-JIOTUYECKOTO M KPEATUBHOTO
MBIIIJIEHUS, (POPMHUPOBAHUID YMEHUW paclo3HaBaThb IPOSBICHHS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs y3HatoT O BbIAIOIINXCS
pe3ysibTaTax, MOJYYEHHBIX B XOJE pPa3BUTUS MAaTEMaTHUKUW KaK HayKd, U 00 uX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMaTHYeCKOWl JOoruku. TeopeTuko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHOU MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pPa3eibl
MaTeMaTUKu U €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTEMaTHKW M HMCIOJIb30BaTh €ro JjIsl BRIPAKEHUS] CBOMX MBICICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOCHUS  JIOKAa3aTeJIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYE€CKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHoM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIUPOBAHUS, KOTOPHIC MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MAaTE€MAaTHYECKOTO aHalIu3a, WHTEPIPETAlNU IOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHus BILUIETEHBI B KAXbI U3 pa3feioB IpOorpaMMBbl, TOCKOJIbKY BECh MaTepUall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3aaad. [lpu
pEIICHUH  pEabHbIX  MPAaKTHYECKUX  3a1ad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh ~ AHAJIOTHIO, 0000IMaTh W  KOHKPETH3UPOBaThH  MPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POllecce U3YUEHUs BCEX TeM YUeOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Mepuoauyeckue apoou. IlpumeHenue apobGelt U MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3IMYHBIX OTPACIIe 3HAHUN U PEAIbHOM KU3HU.

JeuctBurtenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepanuu ¢ JEUCTBUTEIBHBIMU  4YHCiIamMu.  Moaymb
JEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIUMCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsI PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IMOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyc, KOCHMHYC, TaHI€HC, KOTAaHI€HC YHCIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCUHYC U apKTAaHT€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEeHUsl. PaBHOCWIIBHBIE YpaBHEHHS W YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IE€PEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHorouneHsl ¢ nenbiMu koddpuiueHTamu.
Teopema Buera.

[IpeoOGpa3oBaHus YHUCIOBBIX BRIPAKEHUHN, COIEPKAIIMNX CTETICHU U KOPHHU.

HppaunonanpHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTEeIbHBIX

YPAaBHEHHM.
[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAITNX JTOTAPHPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

TorapuMUYECKUX YpaBHECHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BbIPAKEHHI. PellleHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBbl JIMHENMHBIX
ypaBHeHUU. OnpeaenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYEHUs, NPUMEHEHHUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JIMHEVHBIX YypaBHEHUU. PeleHne NnpukiIagHbIX 3a4ad C I[OMOIIBK) CHUCTEMBI
JIMHENHBIX ypaBHEHUU. MccnenqoBanue noCTpOSHHON MOJIENH € ITIOMOIIBI0 MaTpPHUIL]
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKU

OyHKIMA, crnocodbl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dynkumm.
[IpomesxkyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKUMU. [lepuoanueckue
dbyakuuu. [IpoMeKyTkn MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI (PYHKIIUU HA TIPOMEKYTKE.

Jluneiinasi, KBajpaTudHas W APOOHO-ITUHEHHAs (YHKIUU. DJeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHHE UX IPaPUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IEJIBIM Moka3atenem. EE coiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-OM CTETNEHU KaK (yHKIIMH OOpaTHOM CTENIEHU
C HaTypaJIbHbIM [1OKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKITUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OIpPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMIpoOLleCCaXx U SBICHUSX.
['paduxu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCIIEAOBATEIILHOCTEH. MeTox
MaTeMaTH4eCKOM UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIE0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHaIM3a KaK aHaIn3a OECKOHEYHO
MaJlbIX.

Apudmetnueckas u reomeTpuyeckas nmporpeccun. beckoneuHo yoObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T'€OMETPHUUYECKOMN
MpOrpeccu. JINHENHBIN U 3KCIIOHEHIHAIBHBIN pOCT. Yucno e. @opmyiia CIOKHBIX
mpoueHToB. lMcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX 3a]1a4
MIPUKJIIAJIHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoidctBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YyHKUMN HENpephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. lIpuMeHeHHME CBONCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u BTOpas npousBojHble GpyHKMKU. OnpeneneHue, reoMeTpUUEeCKU u
(u3nUecKuii CMbICT NPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (HyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOIepaluyd HaJ MHOXXECTBAMU M MX CBOWCTBA. JlnarpamMmbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB W SBICHUMW, IPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOoypmuii ol nenurens (nanee — HOJl) m HamMeHsblee ooiee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputma EBknnia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTrO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  TTOMOIIbIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW pallOHAJIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHue ypaBHEHHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MATEMATHYECKUX
3a/1a4 W 3a/1a4 U3 pa3IMyHbIX 00JIacTell HayKH M peajbHOM KU3HU, UHTEpIpeTanus
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHus ypaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/JIbI peLIeHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHue mMpoU3BOAHON K MCCEeNOBaHMIO (YHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIIET0 3HAaU€HUI HEMPEPhIBHOM
(GyHKIIMU Ha OTpE3Ke.

[IpumeHnenue NPOU3BOJHON JUIsl HAXOXKJIEHHUS HAWIYYIIEro pEIICHHs B
NPUKIAIHBIX 3a7a4yax, Ui OINpeAeNIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuii. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpan. ['eomerpruuecknii CMbICI HHTETpaia. BerauciieHue onpeaenéHHoro
uHTerpana mno popmyne Hetotona-JleiiOnua.

[Ipumenenue wmHTErpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIInaTbHBIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, TPEACTABICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXJIaHCKOTO  obOmiecTtBa  (BBIOOPHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKONW MaTEMaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTWKEHUW B JIPYrUX HayKaxX, TEXHOJOTUsiX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Haponaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JOCTUKEHHUI HAYKHU U IESTEIbHOCTBIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl SCTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyXACHNUH, BOCTIPUUMYHBOCTD K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOC IHMTAaHHME, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, PETyJsipHAs (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha TMPOTSKEHUU BCEU IKU3HH, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaITpaBIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHHUE MPHUPOJIHON U COLMAIBHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOU MPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HAyKU Kak c(epbl 4eJIOBEUECKOM NESITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3ALIUU, OBJIAJICHUE SI3bIKOM MATEMATHUKH M MaTEMaTUYECKOMN
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO CATEILHOCTh HHINBUIYAJIBHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIC AeiiCTBUSA

ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpeiaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amadu  (CpaBHUBATh HECKOJBKO
BApUAHTOB pPElLICHUS, BBIOUPATh HauOoIee MOAXOASIIUN ¢ YUETOM CAMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bckue 1eicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (OPMHUPOBATH TMIOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH ACPUIUTH MHDOpMAIMKU, NAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3HUPOBATh U UHTEPIIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUJIOB U (hOpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1eCTBUS

OO0menmue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TIO XOAYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOMl TEMBbI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IIO3HABATCIBHOW  PEQUICKCHH  KaK  OCO3HAHUSA
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIH U YCIOBHSIM, OOBSCHSATD MPUIHHBI
JTOCTIKEHUST WM HEJIOCTYIKCHHS PE3yJbTAaTOB JEATEILHOCTH, HAXOAWTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONH M HWHJIWBHIYyIbHOU
paboOThl MpU pEIIeHWH YYEeOHBIX 3ajad, NPHHWMATh IeJIb COBMECTHOM
JEATEIBPHOCTH, TUTAHMUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisiTh
BU/JIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHATH CBOIO YaCTh PabOThI U KOOPJIUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMHU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OO TNPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce o0OyyaroIIMiiCS MOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3yJbTAThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a»:

Yucua 1 BBIYUCJICHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkass JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHCJIO, MHOXKECTBA
pallMOHATBHBIX U IEUCTBUTENbHBIX YHCEN, MOJYJIb IEHCTBUTEILHOIO YHCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 pPEHIeHUs NPUKIAAHBIX 3a1ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSITH MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OILICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAl[MOHATILHBIM MOKAa3aTeJIeM;

CBOOOJHO ONEpPUPOBATHh MOHATUAMM: JIOrapu(d™ uwKcia, AECATHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCUHYC U apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUsI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PpEHICHUS palUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPABHEHMM, MPUMEHSITh METOJ HWHTEPBAJIIOB A PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C HEeIbIMUA KOA(PUITMEHTaMU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3dy um Teopemy Buera s
peLIeHus 3a1ay;

CBOOOJHO OMNEpUPOBATh TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpulla, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIUKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACHUTENN JUId PEIIEHUS CHUCTEMBl JIMHEUMHBIX YpPAaBHECHUHU,
MOJEIMPOBATh PEAJbHbIE CUTYallMU C IIOMOIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATpHIl U OIPEACIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YECHHBIA PE3yJIbTaT;

UCIIOJI30BATh CBOMCTBA JEUCTBUM C KOpPHSAMU Il IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIB30BaTh CBOWCTBA norapudmon JUISL npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

cBOOOIHO OMNEpUPOBaTh MOHATUSAMU: HppAIMOHATbHBIC, MOKa3aTelIbHbIE U
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOZIHO OMEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHS, YpPaBHEHHsS, HEPAaBEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNN C MCIIOJIb30BaHMEM afapara aireOpsi.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPECICHUS W MHOKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoJblllee W HaWMEHbIIee 3HAYCHHE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAs! (DYHKIUS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTeseM, TpauK CTENneHHONW (QYHKIMU C HATYpPaJIbHBIM M IEJIBIM
nokasaresneM, rpaduK KOPHS N-OM CTENeHW Kak (YHKIMH OOpAaTHOM CTENEeHH C
HaTypaJIbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMU: TIOKa3aTellbHas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBA U TpaduKH, HCIOIB30BaTh MX TpadUKU [JIs pPEHICHUS
YpPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeeseHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEeUIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pealbHOMN
’KU3HU, BBIpAKaTh (OPMYyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATH MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIIasi reOMETpUIECcKasi IPOrpeccHsi, TMHEUHBIN U
HKCMOHEHUIUANBHBIN POCT, (POpMyJia CIIOKHBIX MPOLIEHTOB, UMETH MTPEICTABICHHUE O
KOHCTAHTE;

MCIIONIBb30BaTh MNPOTPECCHH Uil PEIICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIENOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONIEPUPOBATH NOHATUSIMU: HEMPEPBIBHbIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKUIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJHO OINEPUPOBATH MOHATHEM: (YHKLHUSA, HENPEpbIBHAs Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATh POU3BOJIHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO M KOMIIO3UIIMU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OMNEpUPOBATh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCHIIBHbBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce 0Oyd4arouiuiicsi MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMmbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHaJIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: HATYPAILHOE U 1I€JI0€ YMCII0, MHOKECTBA
HaTypaJbHBIX U LIEJbIX YHCEJI, UCIOJIb30BATh MPU3HAKHU JEIUMOCTH LEIBIX YHCET,
HO/l u HOK HarypaibHBIX 4HMcen I pEelieHusl 3ajad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOO/IHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa IO MOMAYNIO, 3alKiChIBaTh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJ, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOTHATH apU(PMETHUECKHUE ONEPalU C HUMHU U
n300paxathb Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIIITh OTOOp KOPHEH TMpU pPEHICHUW TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MOKa3aTeJbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDA)KCHUS, YPaBHEHHMs, HEPAaBEHCTBA W HX CHUCTEMBI IO YCJIOBUIO 3aJ1ayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJENHM C HCIOJb30BAHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMIIO3UIIUH JIBYX (DYHKITHIA,

CTPOUTH F€OMETpUUYECKHIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPAPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKUUM [JI MOJAEIHPOBAHUS U HCCIENOBAHUS pPealbHBIX
IIPOLIECCOB.

Hauyana maTteMaTH4eCKOro aHaju3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxoJIUTh HAMOOJbIIIEE U HAUMEHbIIIee 3HAUeHUsI (PYHKIIMU HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWJIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-O)KOHOMHYECKUX, 3a7a4ax, IJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIIecca, 3aJaHHOr0 (hOopMyJIoN Wiin rpadukom;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Herotona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETIEHHU. 15 |
HppaunoHanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 2 1
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
TIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUroHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpuueckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMuvecKue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble u 1ienbie yncina 10 1
CucreMbl paliMOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTrapuPMUUECKUX 12 1
ypaBHEHU I
8 3agauu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0













AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 726242342903868691666490759959119263676517201330
Braneney KHbllu Anekced BaneHT HOBMY

OeicTevTened C19.09.2023 no 18.09.2024



http://www.tcpdf.org

		2023-09-19T13:50:29+0500




