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MOACHUTEJIbBHAS 3AIINCKA

PabGouas mporpamma ywyebHOro mnpeamera «Anrebpa U Hayaia
MaTEeMaTUYEeCKOro aHanu3a» (mpeaMeTHas obnactb « Auredpa M Hayana
MaTEeMaTUYECKOTO aHallu3a», 0a30BbI YpPOBEHb) Ha YPOBHE CpEIHEro OOLIero
o0pa30oBaHUs COCTaBJIEHA B COOTBETCTBUM ¢ DepepanbHbIM T'OCYAapCTBEHHBIM
o0Opa3oBaTeIbHBIM CTaHAAPTOM cpemHero obmero oOpaszoBanus» (IIpukas
Muno6pnayku Poccun ot 07.06.2012 Ne24480) u yuerom DeaepalibHOM
oOpa3oBaTelbHON mMporpamMMbl cpeaHero ooOmero ooOpaszoBanust  (IIpuxkas
Munnpocsemenust Poccunn ot 18.05.2023 Ne371) u [lonoxkenuss o paboueit
nporpamMmme MBOY «Kapnoropckas CILI Nel18».

VYueOHbiii Kypc «Anredpa M Hadama MaTEMaTHYECKOTO aHAIN3ay SBIISICTCS
OJIHUM M3 Haubojee 3HAYMMBIX B NIpOrpamMMe CpeaHero oluiero oopa3oBaHUs,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00€CleunBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3Y4YCHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYTrod CTOPOHBI, (hOPMHUPYET
JOrHYecKoe M abCTPaKTHOE MBIIIJICHHE 00YyJaloNIMXcs Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUSI MH(OpPMATUKH, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTU U IPYTUX
JUCIMIUIMH. B paMmkax maHHOro y4eOHOro Kypca oOydYarolIuecs OBJIaJeBalOT
YHHUBEpCAIbHBIM $I3BIKOM COBPEMEHHOM HaykH, KoTopas (opMyiaupyer cBoU
JNOCTUKEHHUS B MAaTEMaTHYECKOU opme.

VY4eOHbIll Kypc anreOpsl U Hayajd MaTEMaTHYECKOro aHalu3a 3aKJaJbIBaeT
OCHOBY /Jisi YCHENIHOIO OBJIaJIeHUs 3aKOHaMU (PU3UKH, XUMUHU, OUOJIOTHUH,
MOHMMaHUSl OCHOBHBIX TEHJIEHIIUN Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON YKU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh UX I JajbHeliiero oOpa3oBaHUs U B
MOBCEHEBHOM KU3HU. B TO ke BpeMsi oBlaJieHue aOCTPAKTHBIMH M JIOTMYECKH
CTPOTUMHU KOHCTPYKIIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBAET
YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKA3bIBaTh
YTBEPXKACHUS C TOMOIIBI0 WHAYKIIMA M PacCyX AaTh ACTYKTUBHO, UCTIOIH30BATh
000011IeHHEe W KOHKpETH3allhlo, al0CTparupoBaHUE M aHaJIOrui, (Gopmupyer
KPEaTUBHOE ¥ KPUTUYECKOE MBIIIJICHUE.

B xoxe m3yuyeHus yueOHOro kypca «Anrebpa M Hadajla MAaTeMaTHYE€CKOIro
aHanu3a» OOydYarolIMecs MOJY4yaloT HOBBIM OMNBIT PElICHHUs NPUKIAJHBIX 3a/ad,
CaMOCTOSITETILHOTO TIOCTPOSHUSI MaTEMaTUYECKUX MOJIeIel peabHbIX CHUTYyalui,
UHTEPNPETAllMA  TIONYYEHHBIX  PEIICHWH, 3HAKOMSTCS C  [pUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBITAIOIITMMHCS MAaTEMAaTHICCKUMH OTKPBITHSIMHU M X aBTOPAMH.

VY4eOHbIll Kypc 00JajaeT 3HAYUTENbHBIM BOCIUTATEIBHBIM IOTEHIIMAIIOM,
KOTOpBIM peanu3yeTcss Kak depe3 Y4eOHbI MmaTepual, CHOCOOCTBYIOIIUI
(OpMHUPOBAHUIO HAYYHOIO MHMPOBO33PEHHS, TaK M uyepe3 cneuupuky ydeOHOM



JESITeIbHOCTH, TPEOYIOIIeH MPOJOIKUTETFHON  KOHIICHTPAIMM  BHHUMAHUS,
CaMOCTOSITEJIBHOCTH, ~AaKKypaTHOCTM M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJbTar.

B ocHoBe Meronuku oOydeHHs anredpe M HadyajlaM MaTeMaTH4eCKOro
aHaM3a JEKUT A TeTbHOCTHBIN MPUHITUI 00y4YeHHUS.

B crpykType yueOHOoro kypca «Anrebpa M Haudajga MaTeMaTHYECKOIO
aHaJIn3a» BbIIETIEHBI CIEAYIONINE COJepKaTeIbHO-MEeToAnYecKe TuHuu: «Hucna
U BeIYHCIEHUs», «DyHKIMU U Tpadukun», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTUYeCKOro aHanu3a», «MHOXecTBa © JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOANUECKUE JIMHUM HU3Yy4aloTCsd Ha TMPOTSLDKEHUU JABYX JIET
o0yueHHusi Ha YpOBHE CpelHero oOImero odpa3oBaHUs, €CTECTBEHHO OTIOJIHSS
JpyT Opyra U MOCTETIEHHO HACHIMAsICh HOBBIMH TeMaMU W paszjaenamu. J[aHHBIN
y4eOHBIl KypC SIBISE€TCSd WHTEIPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
COJIep’)KaHUE HECKOJNbKMX MaTeMaTHYeCKMX JUCLMIUIMH, TAaKUX Kak anreodpa,
TPUTOHOMETPHUSA, MAaTEMAaTHUYECKUN aHaNIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecss OBJIaAeBalOT BcE Oosee
IMIMPOKUM MaTEMaTHYECKUM aIlllapaToM, Y HUX IMOCIEN0BAaTENbHO (HopMUpYETCS U
COBEpIIEHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKYI0 MOJIeIb peaJbHON
CUTYaIluH, IPUMEHATH 3HAHUS, MOTYYEHHbIC IPU U3YYSHUH Yy4eOHOTO Kypca, AJis
pEIIeHUsI CaMOCTOSITETTFHO C(HOPMYITHMPOBAHHON MAaTeMaTUIECKON 3aaud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHo-MeTou4eckass JuHUS «Yucia U BBIYMCIEHUS» 3aBEpIIAcT
(dbopMupoBaHNE HABHIKOB MCIOIH30BAHUS JIEUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpenHero ooiiero
obpasoBaHusi oco0oe BHUMaHME yzAensercs  (OpMHPOBAHHIO  HABBIKOB
palMOHANIbHBIX BBIUMCICHHUN, BKJIIOYAIOMIUX B C€Osl MCIOJIb30BAHUE PA3IUYHBIX
dopMm 3amucu 4Yucia, YMEHHE JeJaThb NPUKUIKY, BBIIOIHATH MPUOIIKEHHBIC
BBIUMCIICHHS, OIEHMBATh UYHWCIIOBBIC BBIPAKCHHSA, padOTaTh C MAaTeMaTUYCCKUMU
KOHCTAaHTaMHU. 3HAKOMbIE OOYYaroIIMMCS MHOXECTBAa HATypaJbHbBIX, ILEJbIX,
palMoOHANbHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM W3 JSTUX MHOXKECTB PacCMaTPHBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUIecKue 3aJaud M OIepaluu: JCJIEHUE Halelo,
ONEpUpPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJbIX 4YHUCEN, OcoOble CBONCTBA
palMOHANIBHBIX M HUPPAIMOHANBHBIX YHUCEN, apu(METHUECKHE ONEpalii, a TaKkxke
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCEN U
3HAaKOMCTBY C BO3MOYKHOCTSIMU MX MPUMEHEHHS ISl PEeleHUs pa3iuydHbIX 3ajad
dopmMupyeTcsi mpeAcTaBlIeHNE O €IUHCTBE MAaTeMaTHKH KaK HayKHd W e€ poJiH B



NOCTPOEHUU MOJIeNIe pealbHOr0 MHpa, HIMPOKO HCMONb3YIOTCS 0000IIeHuEe U
KOHKPETHU3aLIMS.

JIuans «YpaBHEHMsI M HEPABEHCTBA» PEAJIU3YETCA HA IPOTSIKEHWH BCETO
o0Oy4yeHHs Ha YpPOBHE CpeIHEero oOImero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IIporpammbl NpEenyCMOTPEHO pELIEHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe OOydaroluecsi OBJIAJEBAIOT PA3IMYHBIMM METOJAMU  PEIICHUs
paIllMOHANIBHBIX, HWPPAIMOHATBHBIX, TIOKA3aTEIbHBIX, JIOTApUDPMHUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajad,
comepKamux mnapameTrpsl. [lomydeHHbIE YMEHUS IIMPOKO HCIOJB3YIOTCA IIPU
UCCIIEZIOBAHUU (PYHKIMI C TIOMOILBIO MTPOU3BOJHOM, MPU PEUICHUH MPUKIATHBIX
3aJla4 U 3a7]a4 Ha HaXOXKJE€HUE HauOOJbIINX M HaUMEHBIINX 3HAYCHUN (QyHKIUU.
JlanHas conepkarenbHas JUHUSL BKIIIOYAeT B ce0s Takke (OpMUPOBaHHE YMEHUMN
BBINIOJIHATL  pacu€rel 1o  QopMmynaM, mpeoOpa3oBaHus  palUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHUI, a TaKXKE BBIPaKCHUH,
COJIepKaIllNX CTENEHU U Jiorapudmel. braromaps u3ydeHHIo anredpandeckoro
Marepuaga OPOMCXOAUT  JANbHEWINEE  Pa3BUTHUE  AITOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIIIEHUSI OO0y4Yaromuxcsa, GOpPMHUPYIOTCS HAaBBIKU JIETYKTUBHBIX
paccyxaeHuil, paboTl €  CHMBOJbHBIMH  (QopMamMH,  HpPEICTaBICHUSA
3aKOHOMEpPHOCTE M 3aBUCHMOCTEH B BHJI€ PAaBEHCTB M HEpPABEHCTB. AnreOpa
npennaraer 3(QQEKTUBHbBIE HWHCTPYMEHTHl JMJIA pPEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J1a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK
A3BIKA HAYKH.

CopepxarenbHo-MeToAuYeckass JuHUA «DyHKUMH U TpaduKU» TECHO
neperieTaeTcs ¢ JPYrUMU JIMHUSAMHM Y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATENbHOCTh U3YUeHUs1 MaTepuana. M3yueHue cTeneHHou,
MO0KA3aTeNbHOM, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (YHKIIUMA, UX CBOMCTB
U rpaduKoB, UCTONb30BaHUE (QYHKIUHN UIS pelIeHus 3a/1a4d U3 APYTruX y4eOHbIX
IPEAMETOB U PEANBHOM KM3HHU TECHO CBS3aHO KaK C MATEMAaTHYECKUM AHAIHU30M,
TaKk U C PEIICHUEeM YpaBHEHUW U HepaBeHCTB. [Ipu 3ToM OombiIoe BHUMaHUE
ynensiercst (OpMHUPOBAHHUIO YMEHHS BBIpaXKaTh (POpMyJamMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMH BEJIMYMHAMH, MCCIEI0BaTh MOJYyYEHHbIE (PYHKUUHU, CTPOUTh HX
rpaduku. Matepuan 3TOl coJep>KaTebHON JIMHUM HalleleH Ha pa3BUTHE YMEHUUN
Y HaBBIKOB, IMO3BOJISIIOLIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIUYMHAMHU B
paznuyHON ¢dopMe: aHATUTHYECKOM, rpaduueckoir m cioBecHoW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBILUIEHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTUIA.

CopnepxarenbHass nuHus «Hauyana MareMaTHyeckoro aHajn3a» IO3BOJISIET
CYIIECTBEHHO PAaCUIMPUTh KPYrI KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/1ad,
JOCTYIHBIX OOyYarouIMMcsl, TaK KaK y HUX TMOSBISETCA BO3MOYKHOCTH CTPOHUTH



rpa@uKyd  CIOXKHBIX (YHKIMHA, OINPEACHATh MX HAWOONBIIMNE W HAWMEHBIINE
3HAYCHHS, BBIYUCIATH IUIOMIATU GUTYP U OOBEMBI TEN, HAXOIUTh CKOPOCTU W
YCKOpeHMsI TpolieccoB. JlaHHasi cojepkarenbHas JWHUS OTKPHIBA€T HOBBIC
BO3MOXHOCTH TIOCTPOCHHS MAaTEMAaTHUYECKHX MOJICIeH pealbHBIX CHTYaIui,
MO3BOJISICT HAXOJUTh HaWJIydlllee PEIICHHE B TPUKIAIHBIX, B TOM YHCIE
COIMAJIbHO-D)KOHOMHYECKUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBaAaMHU MaTE€MaTHYECKOTO
aHanm3a CIOCOOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KpEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUH pAacIO3HABATh IPOSBIICHHUSI
3aKOHOB MAaTEMaTHKHU B HayKe, TEXHUKE M HCKyccTBe. OOydJaroniuecss y3HAKOT O
BBIIAIONINXCS PE3YNIbTaTaX, MOJIYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYCCKasT TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ce0s DPJIEMEHThl TEOpUHM MHOXKECTB M MAaTeMaTHYEeCKOW JIOTHKHU. TeopeTuko-
MHOYKECTBEHHBIC TIPEICTABICHHS TPOHU3BIBAIOT BECh KYPC ITKOJIBHON MaTEeMaTHKH
U TIpeIjiararoT HauOoJiee YHUBEPCATbHBIA SI3bIK, OOBEAWHSIONINNA BCE pa3aelibl
MaTEeMaTUKH # €€ TPWIOKEHUH, OHW CBSA3BIBAIOT Pa3HBIC MaTEeMaTHYCCKUE
IUCIMIUIMHBL M WX TPWIOKEHHS B eauHoe I1eioe. [lodToMy BakHO [aTh
BO3MOXXHOCTh OOyYaromeMycsi TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKH W HMCIIOJIL30BATh €0 JJISi BBIPAKEHUS CBOWX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJEAyeT IpPHU3HATh
CBOWCTBEHHYIO €W CTPOTOCTh OOOCHOBAaHHMI U CJIEIOBAaHUE ONPEICIEHHBIM
npaBWwaM  TOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJEMEHTaMHu
MaTEMaTUIECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00yYaroIINXCsl, TIO3BOJIIET UM CTPOUTH CBOM PACCYXKJICHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMHUPYET HABBIKA KPUTHIECKOTO MBIIIUICHHUS.

B yuebnom kypce «Anrebpa W Havajla MaTEMaTHYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MaT€MAaTHYECKOTO MOJEIHPOBAHUS, KOTOpPHIE TPH3BAHbI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TOCTPOSHUS MOJENeld pealbHBIX
CUTYaIlui, WCCIEeNOBAaHUS OSTUX MOJENEH ¢ MOMOIIBI0 ammapara anreOpbl |
MATEMaTUYECKOTO aHaIN3a, WHTEPIPETAUH TOTYYEHHBIX PE3YNbTaTOB. Takue
3aJIaHAS BIUIETCHBI B KXKIIBIN M3 Pa3/IeloB MPOTPaMMEI, ITOCKOJILKY BECh MaTepral
y4eOHOro Kypca IUPOKO HCTOIB3YEeTCs s pelleHHs MPUKIaAHbIX 3amad. [lpu
pCIIEHWH  peajbHBIX  TPAKTHYECKUX  3adad  OOydalomuecs  pa3BUBAIOT
HAOJIFOIaTeTFHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh U  KOHKPETU3UPOBATh  MpoOJeMy.
JlestenpHOCTE TO  (OPMHUPOBAHUIO HABBIKOB PEIICHUS NPHUKIATHBIX 3ajad
OpraHu3yeTcs B MPOIIECCE U3YyUEHHUS BCEX TeM yueOHOro Kypca «Anredpa u Hadasa
MaTEMaTHYECKOTO aHaTN3a.



Ha wusyuenue ydeOHOro kypca «Anrebpa ¥ Hayajia MaTeMaTUYECKOro
aHanuzay» oTBoauTcs 272 daca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kjacce — 136 yacoB (4 yaca B HeZIElNIO).



IVIAHUPYEMBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:knaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH IPAKIAHCKOMN MO3ULIMH 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOTO  4WJI€Ha  POCCHUHCKOro  oO0lIecTBa,  MPEACTAaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUH,
Ipoleayp TPpakIaHCKOTo oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAME U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW MIECHTUYHOCTH, YBAXKEHUS K
MPOILIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLICHHE K
JOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHUW B JPYrMX HayKax, TEXHOJOrusx, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUA:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoaa, CpOPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, dTUUYECKOTO MOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUN HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAsl SCTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUNH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb YMEHHUS TPUMEHATH MaTEMaTHUYECKHWE 3HaHUS B
MHTEpecax 310pOBOIro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTJIIbIXa, peryispHas (u3ndecKkas aKTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JIESITENBHOCTBIO;

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTh K TpPYdy, OCO3HaHWE IIEHHOCTH TPYIONIOOUS, WHTEpPEC K
paznuuHbiM  cepam  MPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEeMaTUKOW U €€ NPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieir mpodeccur U peaqru30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTH4eCKoMy  OOpa3OBaHHIO U
caMOoOOpa30BaHUI0 HAa TPOTSHKEHUU BCEM JKU3HHM, TOTOBHOCTh K aKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a]1ady MaTeMAaTHYECKON HAIIPaBJICHHOCTH;



7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYphbl, TIOHHUMAaHUE BIIMSHUS
COLMAIIBHO-Y)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
cpenbl, OCO3HaHUE rI100aIbHOTO XapakTepa 3KOJIOTHYECKUX MPo0aeM, OpUEHTAIIUS
HA TPUMEHEHHE MaTeMaTHUYeCKUX 3HAHMM [JIs pelieHus 3aaad B 00J1acTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHUE IIOCTYNKOB M OLIEHKHM HUX BO3MOXHBIX
MOCJIEACTBUN JIJISI OKPYIKAIOILLIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUE
MaTEMaTUYECKON HAyKh Kak cQepbl UYeTOBEUEeCKOW NESTeIbHOCTH, JTANoB €&
pa3BUTUSL M 3HAYMMOCTH JJIsi PAa3BUTHA UMBWIM3ALUHU, OBJIAJCHUE SA3BIKOM
MAaT€MAaTUKH M MaTeMaTUYECKOW KYJIbTYpOW KakK CPEACTBOM MO3HAaHHUS MHPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIbCKYIO JESATEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Io3naBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

baszoBble Jjornyeckue 1eicTBUA:

BBISIBJISITh M XapaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MAaTeMaTHYECKUX
OOBEKTOB, TIOHATHM, OTHOIIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpeNeNICHUs MOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJACcCU(UKAIINY,
OCHOBaHMS 1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHMMATh,  (HOpMyIuUpoBaTh U  NPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEpAUTEIbHBIE U OTPULIATENbHBIE, €AMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOJECHUAX U YTBEPXKIECHUSX, MpeAjiaraTb KpPUTEPUHU IS
BBISIBIICHHS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNI;

JieJIaTh BBIBOJIBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTMKHM, JEAYKTHUBHBIX M
VMHIYKTHBHBIX YMO3AKIIOUYECHUM, YMO3aKIIOUEHUH 110 AaHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIbHO JI0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKICHUM
(psiMbI€ U OT MPOTHUBHOTO), BHICTPAUBATh apTyMEHTAIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE CY>KICHUSI U BBIBOJIBI;

BbIOMpaTh Cmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEILICHMS, BbIOUpaTh  HauOoNee MOAXOAANUUA ¢ Y4ETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKHe AeiCTBHA:

UCIOJIb30BaTh BOIIPOCHI KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BONPOCH,,  (QPUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIeMy,



yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3y, apryMEHTHPOBATh
CBOIO MTO3UIIMIO, MHEHHE;

MIPOBOJUTH CAMOCTOATENHFHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTUYecKOro 0ObeKTa, SBIECHNUs, MPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITENTLHO (POPMYJIMPOBATH OOOOIICHHS] M BBIBOJBI MO pPeE3yJibTaTam
NPOBENEHHOTO  HAONIONIEHWs, WCCIECIOBAaHUSA, OIEHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHUIA;

IIPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IIPOIECCa, a TakKe BBIIBUTATH
MPEIOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ ungopmanmei:

BBISBIISATE JACPUIIMTH MH(POpPMAIUH, JTaHHBIX, HEOOXOJAMMBIX JIJIT OTBETa Ha
BONIPOC U JJIsI pElIeHUs 3a]1a4H;

BbIOMpATh MHMOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WHOOPMAIMIO PA3JIMYHBIX BUIOB U
dbopm npencTaBiIeHuUS;

CTPYKTYPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATh Tpaduuecky;

OIICHUBATh HaAEKHOCTh uH(bOopMaIu 1o CaMOCTOSITETTEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIE Y4eOHbIE JeiCTBUS

OO1enue:

BOCIIPUHUMATH U ()OPMYJIHUPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBHIMHU H
HEeasIMUA OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIPAXKaThb CBOK TOUKY 3pEHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JlaBaTh IMOSICHEHUS MO XOAYy PELICHMs 3aJauu,
KOMMEHTHUPOBATH MOJTYyUYCHHBIA pe3yJIbTaT;

B XOJI¢ OOCYXXJICHHS 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBI,
npoOJeMbl, pelaeMol 3ajadyu, BBICKA3bIBaTh WJEH, HAICJICHHBIE Ha TOUCK
pelleHus, COIMOCTaBJISITh CBOM CYXACHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
Jyajora, oOHapy)XKMBaTh Pa3jiudyue M CXOJCTBO MO3HUIIMHA, B KOPPEKTHOU dopme
(hopMyIHPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS,

NPEACTaBIATh PE3YNbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEAOBAHNUSA,
MPOEKTa, CaMOCTOSITEILHO BBIOUpATh (OpMAT BBICTYIUIEHUSI C Y4€TOM 3ajau
MIPE3CHTAITMN U OCOOCHHOCTEH ayIMTOPHHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C yuéTOM HOBOU MH(OpMAaIuy.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu  CaMOTMPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pe3yibTaTa perieHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIN U YCIOBUSAM, OOBSICHIATH MPUIHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mMpu pelieHud Yy4eOHBIX 3ajay, M[PUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIIOBBIX (opMax paboThl (0OCYXIeHUs, 0OMEH MHEHHIA,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIOIHATH CBOIO 4YacTh pabOTHl W
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KauyeCTBO CBOETO BKJIaja B OOMIUI MPOIYKT IO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 10 kiacce oOyyaroluics MOJYYHT ClEIyIOLIUE
NpeIMETHbIE PE3yJbTaThl MO OTAEIBHBIM TeMaM palodeil MporpaMMbl Y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr 0 aHAIIU3a»:

Yucia 1 BIYMCJICHUS

CBOOOJTHO OIEPUPOBATH MOHSTHSAMU: PAIlMOHATBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALMOHAIBLHOE YMCIO, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTEIIbHBIX YUCEN, MOAYJIb AEMCTBUTEIBHOI O YHCIIA;

NPUMEHATh JpoOM W TPOLEHTHl JJIsI PEHICHUs MNPUKIAAHBIX 3aJad U3
pPA3JIMYHBIX OTPACIICH 3HAHUMN U PEAIIbHOU )KU3HU,

NPUMEHSThH MPUOIMKEHHBIC BHIYUCIICHHSI, TIPABWIIA OKPYTJICHUS, TPUKUKY H
OLICHKY Pe3yJbTaTa BBIYNCIICHNN;



CBOOOJTHO OMEPHUPOBATh TMOHATHEM: CTENEHb C 1EJbIM [O0Ka3aTeleM,
UCMOJIb30BaTh NOJIXOJAIIYI0 (OPMY 3alIUCH ACHUCTBUTEIbHBIX YUCEN JUISl PELICHMUS
IIPAKTUYECKUX 3a]1a4 U [IPEICTABICHN JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHDb C PALIMOHAIBHBIM I1OKa3aTeleM;

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

CBOOOJHO OMEPHUPOBATH MOHITHUSMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC
YUCJIOBOI'0 apryMEHTa;

OIEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC M apPKTAHI€HC YHMCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBaTh MOHATUSAMM: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCWIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCWIIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOJbl PELIECHUs PAlUOHAIBHBIX M JpOOHO-
pPAalMOHAIBHBIX YPAaBHEHWM, NIPUMEHATh METOJ HWHTEPBAJIOB Ul PELICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(p(UIMEHTaMH, KOPHU MHOIOYJI€HA, NPUMEHAThH
JICJICHHE MHOTO4WJIEHAa HA MHOT'OWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl PELLICHMS 3a/1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENb MaTpulbl 2 X 2 W €ro TIeOMETPUYECKHH CMBICII,
UCIIOJIb30BaTh CBOMCTBA ONpEAENHTENs 2 X 2 JId BBIYMCIICHMSI €r0 3HA4YCHMUS,
IPUMEHATh ONPENEINUTENN Uil PEUIeHUs CHUCTEMBbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJINPOBATH PEAbHBIE CUTYAllMU C IIOMOLIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCJIE0BaTh ITOCTPOCHHBIE MOJENIA C IOMOUIBIO MaTpULl M OIPEIEIUTENEH,
MHTEPIPETUPOBATH MOJYUYEHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUH C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPaKEHUU;

BBINOJIHATH IPEOOPA30BAHMSI UNCIIOBBIX BBIPAKEHU, COAEPKAILUX CTENEHU C
PalMOHAIBHBIM ITOKA3aTeNeM;

UCIIOJIb30BaTh CBONCTBA norapudMoB TUTS npeobpazoBaHus
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOO/IHO ONEpUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, TOKA3aTEJIbHBIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIE TPUTOHOMETPHUYECKHE POPMYIIBI TS TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

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

MOJENUPOBaTh pEajbHbIE CHUTyallud Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (DYHKIIUS, CIOCOOBI 3a7aHusl (DYHKITHNH,
B3aMMHO oOpaTHble (yHKIMH, KoMmo3uius GyHKIMA, Tpaduk GyHKIUY,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB QyHKIIHIA;

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

CBOOOIHO OMEpPUPOBATh MOHATHAMH: UETHbIE M HEUETHBIE (DYyHKIMH,
neproandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMBI H
MUHUMYMBI (YHKIMHM, HAuOOJbIIee M HaUMEHblIee 3HaueHue (YHKIUH Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIIHS C HATypajJbHBIM U
[ENbIM TIOKa3aTesneM, rpaduk CTENeHHOW (QYHKIMM C HATYpPalbHBIM U IEIBIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHdu Kak (YHKIHUA OOpPAaTHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEWHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHHUE UX TPadUKOB;

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

CBOOOMHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpezieieHre TPUTOHOMETPUYECKUX (PYHKIIUNA YUCIOBOI'O apryMEHTa;

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

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATH MOHATUAMM: apumeTnyeckas MU TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi TeOMETPHUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMAJILHBIN pOCT, GOopMya CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOIb30BaTh MPOTPECCHM JJIsl PELIEHUs pPEeajbHBIX 3ajad MPHUKIATHOTO
XapakTepa,



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

CBOOOJIHO OIEpPUPOBATH TMOHATUAMH: HENPEPhIBHbIC (DYHKIUHU, TOYKH
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

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

CBOOOJIHO OIEpUPOBATh TMOHATUSIMH: TIepBasi M BTOpas MPOU3BOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

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

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh MOHSATHUAMH: MHOXECTBO, OMEpallMU  HaJ
MHOECTBAMU;

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

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OINpEJETICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K koniy ob0yuenuss B 11 kjacce 0OydyarOIIMICS TONYYUT CIEAYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpUPOBATH TMOHATHSIMH: HATypalbHOE H IEJ0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEJIBIX YHCEN, UCIOJb30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl n HOK HaTypalibHBIX 4Mcel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

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

CBOOOJTHO OMEpUPOBATh MOHATUAMH: KOMILIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (PopMe, BBHITIONHATHL apuMETUUECKHUE OMNEpaIlud C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATh MOHATUSIMH: HUPPALMOHAIBHBIE, MOKA3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh MX pPEHIEHHs C  [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM NpH pEUIEHUHU TPUTOHOMETPHUUECKOTrO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBaTh MOHITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPaBEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHs, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW PALlMOHAIBHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

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

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

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJENM C HCIOJb30BAHUEM armapara aiareopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

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

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

CBOOOIHO OMNEpPUpPOBaTh TMOHATUAMU: TpadUKU TPUTOHOMETPHUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKUMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTreMaTH4yecKoro anajamsa:

UCIOJIb30BaTh MIPOU3BOJHYIO JJI UCCIIEAOBAHNUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAWTh HanOoJblIee U HAMMEHbIIee 3HaUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO JUIsl HAXOXKJICHUS HAWIYYIIEro pELICHUS B
IPUKIAIHBIX, B TOM YMCJIE€ COLUAIbHO-D)KOHOMHYECKMX, 3aJadax, s
OIpeNeNIeHUs] CKOPOCTH U YCKOPEHHUS TNpolecca, 3aJaHHOro QopMmMyiaol wuiu
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHSAMU: IEPBOOOpa3Hasi, ONpeaeaIEHHBIHN
UHTETpaJl, HAXOIUTh TEPBOOOPA3HBbIC DJIEMEHTAPHBIX (QYHKIUH W BBIYUCITH
uHTerpai no hopmyne Hetorona-Jleitonuia;

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

UMETh TPEACTABICHHE O MAaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha MpUMEpPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

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



COAEPKAHUE OBYUEHUA

10 KUIACC

Yucia 1 BBIYMCICHUSA

Panmonanbupie uynciaa. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOHM, MPOILIEHTHI,
OeckoHEeuHbIe Tepuoanyeckue apoou. [IpumeHenue apoOelt U MPOIEHTOB IS
penIeHns PUKIaAHbIX 3a7a4 U3 Pa3JIUYHbIX OTPACiIed 3HAHUN U PEAIbHOM JKU3HHU.

JelictBuTenbHble uKcia. PanvoHanmbHbIE W UppalMOHAJBHBIE YHCIIA.
ApudmMernyeckre  omnepanuu € JEHCTBUTEIBHBIMH  4uciaamMu.  Moayib
JIEHCTBUTENHHOTO YKCIIa U €ro cBOMCTBA. [IpuOmmkEéHHbIE BHIYMCICHUS, TIPABHUIIA
OKPYTJICHHUs], IPUKUKA U OLIEHKA PE3YJIbTaTa BBIUNCICHUMN.

Crenenp ¢ uenbiM nokazateneM. bunom Hsrotona. Hcnomb3oBaHue
noaxosied popMbl 3aucu TEUCTBUTEbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a7a4 U NPEJCTABICHUS JaHHBIX.

ApupmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHb € paluMOHAJIbHBIM TIOKa3aTelEM M €€ CBOMCTBA, CTEINEHb C
JEACTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudm umucna. CoiicTBa norapudma. JlecaTuunble W HaTypaJibHbIC
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAaHI'E€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHHMS W YypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OCHOBHBIE METO/IbI PEHICHUS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOrOWwIeHbl OT OJHOW NEPEMEHHOW. JlelleHre MHOrowjieHa Ha
MHOTrO4YJI€H ¢ ocTrartkoM. Teopema be3dy. MHorowieHsl C  LEIBIMU
kodpummentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENEHU U KOPHH.

NppanmonanbHbie YpaBHEHHS. OcHOBHbIE METOJBI pemeHus
UPPALMOHAIBHBIX YPABHEHHIA.

[Toka3atenbHble ypaBHEHUs. OCHOBHBIE METOJABI PELICHHs MOKAa3aTEIbHBIX

YPaBHEHHM.

[Ipeobpa3oBaHue BbIpaXKEeHHUM, COIEPIKALINX JOrapu(MBI.

Jlorapugpmuyeckue ypaBHEHUS. OcHOBHbIE METO/IbI pelieHus
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAXKEHUH. PellIeHre TPUTOHOMETPUUYECKUX YPABHEHHIA.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHHi. Ornpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKHl CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CHCTEMBbI JIMHEHHBIX YypaBHEHWW. PelleHune npuKIaaHbIX 3aJad C I[OMOIIbBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PealbHOM CHUTYyalUUMHU C IOMOILBIO
ypaBHEHUIl U HepaBeHCTB. lIprMeHeHHe ypaBHEHH M HEPABEHCTB K PEUICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHKUUM U rpaduku

OyHKus, crnocoObl 3afaHus (yHKIMK. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynkuuu. [IpomMexXyTKM MOHOTOHHOCTHM (DYHKIMU. MakCUMyMbl U MHUHHUMYMBI
dbynkiuu. Hanbomnpiee n HanMeHbIIee 3HAYCHUS GYHKIIMU HA TTPOMEKYTKE.

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

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpaduk KOpHS N-OM CTENMEeHW Kak (YHKIMH OOpaTHOMU
CTENEHU C HATYPAJIbHBIM [1OKa3aTEIIEM.

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

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX Mpoleccax U SBJICHUSAX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUS IMOCIeaoBaTeNbHOCTEN. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO0 aHAIM3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

ApudpmMernueckas u reomeTpuueckas nporpeccu. beckoHeuHo yObIBaroIast
reoMmerpuueckas nporpeccus. CymMma OeCKOHEYHO YObIBaIOIEH IeOMeTpUYECKOi
porpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyna ClI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKIAJTHOTO XapaKTepa.



HenpepwiBubie (GyHKIMM W WX cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadukoB QyHkumii. CBolcTBa (PYHKIMM HENMpPEpPHIBHBIX Ha OTpe3ke. Merton
VHTEPBAJIOB Uil PEUICHUs HEpaBeHCTB. lIpuMeHeHue CBOWCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

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

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
IPOU3BEICHUS, YACTHOTO U KOMIO3UIIMU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jluarpammsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

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

11 KJIACC

Yucia 1 BBIYMCICHUSA

Harypanbnbie u ueneie uncna. [IpuMeHeHre TpU3HAKOB JAETUMOCTH IEITBIX
yuces, HauOonmpIuik obnui nenurens (manee — HOJ]) m HamMensbiiee oOiee
kpatHoe (nanee — HOK), octaTkoB no moayinto, anropurMa EBknnaa aiist pemeHus
3a7a4 B LIEJIBIX YUCIIAX.

Kowmmekcubie yucna. AnreOpanueckass W TpUTOHOMETpUUYecKass (OpMbI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE OIeparuid C KOMIUICKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOW IIIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHn M3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEIT JJIsl peleHus] PU3NYEeCKuX U TeOMETPUUECKUX 3aj1ay.

YpaBHeHUs] U HEPABEHCTBA

Cuctema ¥ COBOKYNHOCTh YypPaBHEHUW U HEPABEHCTB. PaBHOCHIIbHBIC
CHCTEMBI U CUCTEMBI-CIIEACTBUA. PABHOCUIILHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYECKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UppalMOHANTBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHECHUI.

YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.



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

DOyHkuuM U rpapuxu

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

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

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

Ucnonb3oBanne rpadukoB (QyHKIUN I HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOphIE BO3HUKAIOT TPHU PEHICHUW 3a/1ad U3 JPYTHuX Y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHenre MpoU3BOAHON K UCCIEIOBaHUIO (YHKIIMM HA MOHOTOHHOCTH H
skcTpeMyMmbl.  Haxoxkzaenue  HauOonbIIero WM HAUMEHBLIErO0  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne TPOU3BOJHOM JUISI HAXOXKAEHUS HAWIY4dlIEero pElICHUs B
NPUKIAIHBIX 3a/ladax, Ui ONpPENeNIeHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuia HaxoXeHus: TepBOOOPA3HBIX.

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

[IpumeHnenue uHTErpana A HAXOXKACHUS IUIOUIAAEH IJIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumepst pemenuit auddepeHnuaIbHbIX ypaBHEHUH. MareMaTrudeckoe
MOJICIUPOBAHUE pEANTbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHUM.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KoauuecTBo yacoB
Ne HaunmeHoBaHMe pa3/iesioB U TeM DJIeKTpPOHHBbIE (LU (PPOBHIE)
KonTpoabHbie
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
M .P
1 HOTOTICHRT aHHOHaHBHHev YPaBHeHHA 1 24 1 https://resh.edu.ru/subject/51/10/
HCPAaBCHCTBA. CucTeMbl TUHERHBIX
YpaBHEHUI
o .
2 yHiuuH i rpaguich. Crenenkas pyukis c 12 1 https://resh.edu.ru/subject/51/10/
LEJIBIM [T0Ka3aTesIeM
A i -ol .
3 puueTIiCCKHit KOpeHD N-0lf cTenert 15 1 https://resh.edu.ru/subject/51/10/
HppauronanbHble ypaBHEHHS
I1 .
4 orasarenbiias pynkuns. Hokasareipiibie 10 1 https://resh.edu.ru/subject/51/10/
YpaBHEHUA
Jlorapudmuueckas QyHKIUS. .
5 18 1 https://resh.edu.ru/subject/51/10/
Jlorapudmudeckue ypaBHEHUS
T
6 PHFOHOMCTPHHACCIHE BLIpAKCHIA 1 22 1 https://resh.edu.ru/subject/51/10/
YpaBHEHUSA
IlocenoBaTeIbHOCTH U IPOTPECCUH 10 1 https://resh.edu.ru/subject/51/10/
8 HenpepriBable pynkiun. [IponsBoanas 20 1 https://resh.edu.ru/subject/51/10/
I1 606
9 OBTOPEHHE, ODODIIEHIE, CHETEMATHIAILL 5 2 https://resh.edu.ru/subject/51/10/
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 10



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KVIACC

KoanuyecTBo yacos

Ne HaunmeHnoBaHue pa3/iesioB U TeM JJIeKTPOHHBIE (U (POBHIE)
KontpoabHbie
n/n NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI
" -
1 CCHCHOBaHﬁIe ymicwmii ¢ nomombio 22 1 https://resh.edu.ru/subject/51/11/
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpa 12 1 https://resh.edu.ru/subject/51/11/
r 78
3 PAQUKH TPHTOHOMETPHICCKHX (yHKILHI 14 1 https://resh.edu.ru/subject/51/11/
Tpuronomerpuyeckrue HepaBeHCTBA
4 VppaloHabHbIe, NOKASATENbHEIC 1 24 1 https://resh.edu.ru/subject/51/11/
norapuMudecKkrue HepaBEeHCTBA
KommekcHeie uncia 10 1 https://resh.edu.ru/subject/51/11/
HatypanbHble u 11enple gucia 10 1 https://resh.edu.ru/subject/51/11/
CucreMbl paloHaIbHBIX, HPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1 https://resh.edu.ru/subject/51/11/
YpaBHEHUH
8 3agaun ¢ mapameTpamu 16 1 https://resh.edu.ru/subject/51/11/
I1
9 OBTOPEHHE, 000DINCHHE, CHCTeMATH3AINS 16 2 htps: //resh.edu.ru/subject/51/11/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 10



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

KanenaapHo- TeMaTH4uecKoe IVIAHNPOBaHNeE 10 ajiredpe M HAYAJIaM aHAJIN3a

10 kaacc (4 yaca B Heaeno, Bcero 136 yacon)

KoaudecTBO 4acoB

Ne Hara T KonTpo
n/n eMa Yot Bcero JbHbIE IIpumeua
padorpr | HUHA

1 MHOXKECTBO, OTIepaIluy HaJl MHOKECTBAMHU U HX 1
CBOIMCTBaA

2 Huarpammel Ditnepa-Benna 1

3 [TpuMeHeHre TEOPETHKO-MHOKECTBEHHOTO 1
amnmapara JJis pemeHus 3a1a4
Parmonansubie yncia. OOBIKHOBEHHBIE U

4 JECSITUYHBIE TPOOH, MPOIIEHTHI, 0ECKOHEUHBIE 1
MIePUOIUYECKHUE TPOOH
Panmonansuele uncia. OOBIKHOBEHHBIE U

5 JIeCATUYHBIC TPOOH, IPOIICHTHI, OECKOHEYHBIE 1
MepUOIUYECKHe Ipodu

6 [Tpumenenue apobeii u IPOLEHTOB IS 1
pEIICHUs TPUKIIAIHBIX 33129

7 [Tpumenenue apobeii 1 IPOLEHTOB IS 1
pelIeHUs IPUKIAIHBIX 33729

8 JlericTBuTENIbHBIC YKCIIa. PalioHanbHbIC U 1
UppalMoHaIbHbIC YHCIIa

9 ApupmeTrueckue onepaum ¢ 1
JEHCTBUTEIHLHBIMH YHCIaMHU

10 Monynb AeCTBUTEIFHOTO YUCIIA U €T0 1
CBOICTBA
[Tpubnx€HHbBIC BEIYUCIICHUS, TTpaBUIa

11 OKPYTJICHUS, IPUKHUIKA U OIICHKA pe3yiibTaTa 1
BBIYHCIICHUH

12 OCHOBHBIE METOJIbI PEIICHUS LEJIbIX U JPOOHO- 1
paIoHaIbHBIX YPAaBHCHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIICHUS LIEJIbIX U JPOOHO- 1
paIoHaIbHBIX YPAaBHCHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS LIEJbIX U JPOOHO- 1
paIoHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHoro4wIeHs! OT OHOM epeMeHHOU. [lenenue

15 MHOT'OYJIEHA Ha MHOIOWIEH C OCTATKOM. 1
Teopema besy

16 MHoOTOWICHBI ¢ IEIBIMUA KO PUITMEHTAMHU. 1




Teopema Buera

17

Pewienue cucrem JTMHEHHBIX YPAaBHEHUN

18

Pewienue cucrem JIMHEWHBIX YPAaBHEHUN

19

Martpuia CUCTEMBI IMHEWHBIX YPABHEHUM.
Onpenenuresib MaTpuLbl 2X2, €ro
r€OMETPUUYECKUIN CMBICT U CBOMCTBA;
BBIUKCJICHHE €0 3HAYCHMUS

20

Onpenenurtesb MaTPUIBI 2X2, €T0
r€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAUCHUS

21

IIpumeneHue onpenenuTens s peLeHus
CUCTEMBI JIMHEVHBIX YPaBHEHUU

22

Pewienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

23

Pelenre npukiagHbIX 3a/1a4 ¢ TOMOILBIO
CHUCTEMBI JINHEHHBIX YpaBHEHU

24

KonrponsHas pabora: "PanuonanbHble
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
ypaBHeHUI"

25

OyHK1HA, CIOCOOBI 3aJaHUS QYHKIINH.
Bzanmuo oOpartueie ¢pynkunu. Kommosumms

b yHKIHIA

26

['padux GyHKIMH. DIeMEHTapHBIC
npeoOpa3oBaHus rpaukoB GyHKIUI

27

OO6nacTp onpeneneHnss 1 MHOKECTBO 3HAUCHHIHA
¢bynkuuu. Hynu pynkuuu. [IpomexyTku 3HaK
IIOCTOSTHCTBA

28

Yéruple u Heu€THBIe QPyHKuMU. [lepuonnyeckue
¢yskuu. [IpoMexyTK MOHOTOHHOCTHU

byHKIIUN

29

MaxkcuMyMBbl © MUHUMYMBI (DyHKIIWH.
HanGonbiiee 1 HauMeHblIIee 3HAYCHHUE
(GYHKLIMHU Ha IPOMEKYTKE

30

JluneitHasi, kBaapaTU4HAs U APOOHO-TUHEITHASL
byHKIIH

31

DeMeHTapHOe UCCIIeIOBaHNE U MTOCTPOCHUE
rpadukoB 3TUX QyHKIUI

32

DeMeHTapHOe UCCIIeIOBAaHNE U TOCTPOCHUE
rpaduKoOB 3TUX QYHKITUN

33

CreneHn ¢ LIETIBIM ITOKa3aTeeM. buaom
Hrrotona

34

CreneHs ¢ IIEIBIM TTOKa3aTeaeM. burom




HreroTona

CrenenHas (yHKLUS C HATypaJIbHBIM M LIEIBIM

35 R .
nokazaresnem. E€ coiicTBa u rpaduk

36 KontponbHas padota: "Crenennas ¢pynkums. Eé
cBoiicTBa u rpadux"

37 ApudmMeTnueckuii KOpeHb HATYpaTbHOU
CTENEHU U €ro CBOMCTBA

38 ApudmMeTnueckuii KOpeHb HATYpaTbHOU
CTEIEHU U €ro CBOMCTBA

39 [Ipeobpa3oBaHus YHCIOBBIX BhIPAXKEHUH,
COJZIEpKAIUX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUH,
COJZIEpKALLUX CTENIEHU U KOPHU

41 [TpeoOpa3oBaHus YHUCIOBBIX BBIPAKECHUH,
COJZIEpKAIUX CTENEHU U KOPHH

42 Wppaunonansubie ypaBHeHus:. OCHOBHbIE
METO/bI PELICHUS UPPALIMOHATIBHBIX YPAaBHEHUI

43 WppaunonansHbie ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS UPPALMOHABHBIX YPaBHEHHH

44 Upparmonanbabie ypaBHeHUsI. OCHOBHEBIE
METO/Ibl PEIICHUS UPPALMOHAIILHBIX YPaBHEHHMA

45 PaBHOCWIIbHBIE ITEPEXO/bl B PELICHUH
HUppAIMOHATIEHBIX YpaBHEHUI

46 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUHT
WPpANMOHATILHBIX YPaBHECHUI

47 PaBHOCHIIbHBIE TIEPEXOBI B PEIIICHUHT
UPPALMOHATILHBIX YpaBHEHUIN

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN
UPPALMOHATILHBIX YpaBHEHUIN
CoiicTBa u rpaduk KOpHs N-0i CTENEHN KaK

49 ¢byHKIMN 00paTHOI CTENEHU C HATypabHBIM
MoKa3aTesnemM
CaoiicTBa u rpaduk KOpHs N-Oi CTETIEHH KaK

50 GyHKIIMA 0OpaTHOM CTENEHU C HATypaIbHBIM
MoKa3aresiem
KontponbHas padota: "CBoiicTBa u rpadux

51 KOpH: N-0¥ crenenu. MppannoHanbHble
ypaBHeHUs"

52 CreneHs ¢ pallMOHAJIBLHBIM MOKa3aTeNeM U eé
CBOMCTBA

53 CreneHs C pallMOHAJIBHBIM MOKa3aTeNeM U eé




CBOMWCTBA

CrernieHsb ¢ palluOHAJIBHBIM ITOKA3aTCJIEM U eé

54 . 1
CBOMCTBA
IToxazarennHas KU, €€ CBOICTBA U

55 ’ 1
rpadux

56 Hcnonb3oBanue rpapuka GyHKINT IS 1
pelnieHusl ypaBHEHHUN

57 Hcnonp3oBanue rpaduka GyHKITUN 15 1
pelnieHusl ypaBHEHHUI

58 [Toka3atenbHble ypaBHeHUsI. OCHOBHBIE METO/IbI 1
pELIEeHUs [T0KA3aTeIbHbIX YPaBHEHUN

59 [TokazarenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI 1
pELIEHNUs [T0KA3aTEIbHbIX YPaBHEHUN

60 [Toka3atenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 1
pEILIEHNUS [TOKA3aTEIbHbIX YPAaBHEHUN

61 Konrponsnas padora: "[lokazaTenbHast 1
¢ynkuus. [TokazarenbHble ypaBHeHHS"

62 Jlorapudm uucna. CoiicTBa jJorapugpma 1

63 Jlorapudm uucna. CoiicTBa jJorapugpma 1

64 Jlorapudm uucna. CoiicTa jorapupma 1

65 JlecsaTrdnble U HaTypaJIbHBIE JIOTapH (MBI 1

66 JlecsTH4HbIE U HATYypaJIbHBIC JIOTAPH(PMBI 1

67 [Ipeobpa3oBaHue BbIpaXXEHH, COepKALIUX 1
Jorapu@msl

68 [IpeoOpa3oBanue BBIpAKEHHUHN, COACPIKALIX 1
Jorapupmbl

69 [TpeoOpa3oBanue BBIPAKEHUN, COACPIKALIIX 1
Jorapumbl

70 Jlorapudmuueckas GyHKIM, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudpmuueckas GyHKIMs, €€ CBOUCTBA U 1
rpaduk
Hcnonb3oBanue rpaduka KLUH JUIS

72 . 1
pelLeHNs ypaBHEHUIN
Hcnonb3oBanue rpaduka KLUU [T

73 . 1
pelIeHns ypaBHEHU N
Jlorapudmuaeckue ypaBuenusi. OCHOBHBIE

74 METO/Ibl pEelIeHUs Jorapu(PMUIECKUX 1
ypaBHEHUU

75 Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE 1

MCTOABI pCIICHUS J'IOI‘apI/I(I)MI/I‘-ICCKI/IX




ypaBHEHUI

Jlorapupmuueckue ypaBHeHus. OCHOBHBIE

76 METOBI PEIICHUS JIOTapUPMUISCKUX 1
ypaBHEHUH

- PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUHN 1
Jorapu(MUUECKUX YpaBHEHHM

78 PaBHOCHITBHBIEC TIEPEXOIBI B pEIICHUHT 1
Jorapu(MUUECKUX ypaBHEHUM

79 Konrponbnas padora: "Jlorapudmmuyeckast 1
¢ynkuus. Jlorapupmudeckne ypaBHeHUs "

80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC 1
YHCIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAaHI€HC 1
YHCIOBOTO apryMeHTa

89 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC 1
YHCIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCHHYC M apKTaHT€HC 1
YHCJIOBOTO apryMeHTa
TpuroHomerpuyeckas OKpyKHOCTb,

84 OTpe/iesIeHue TPUTOHOMETPUYECKUX (DYHKIUI 1
YHCIIOBOTO apryMeHTa
Tpuronomerprudeckas OKpy>KHOCTb,

85 oTpeieJIeHne TPUTOHOMETPUUECKUX (DYHKIIMH 1
YHCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [Ipeobpa3oBaHre TPUTOHOMETPUYECKUX 1
BBIPAKECHUN

o1 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAKCHUU

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHU

93 [TpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKEHU

94 Pemenne TpUroHOMeTpUUECKUX YPAaBHEHUM 1

95 Pemenne TpUroHOMETpUUECKUX YPAaBHEHUM 1

96 Pemienue TpUroHOMETPHUUECKUX YPaBHEHUN 1

97 Pemenne TpUroHOMETPUYECKUX YPABHEHUN 1

98 Pemenne TpUrOHOMETPHUYECKUX YPAaBHEHUI 1




99

Pemienue TpUroHOMETpUUYECKUX YpaBHEHUH

100 Pemmennie TpUroHOMETPHUUECKUX YPABHEHHIM 1
Konrponbnas padora: "Tpuronomerpuieckue

101 BBIPOKECHHS M1 TPUTOHOMETPUUICCKHE 1
ypaBHeHUs"
[TocnenoBaTenbHOCTH, CTIOCOOBI 3a/1aHUS

102 rocienoBareiabHocTeil. MeTox MaTeMaTHuueCcKom 1
WHIYKIIAN
MOHOTOHHBIE U OTpaHUYCHHBIE

103 nocjenoBaTeIbHOCTH. McTopust aHanusa 1
0ECKOHEUHO MaJIbIX

104 Apudmerrueckas mporpeccust

105 I'eomeTpuueckas nporpeccust 1

106 beckoHeuHO yObIBaroI1asi reoMeTpuiecKas 1
IIpOrpeccus

107 CymMma 6eckoHeuHO yObIBaromeit 1
reOMETPUYECKON IPOTPECCUH

108 JIMHENHBIN U YKCHOHEHUUAIIBHBIA pOCT. YKo 1
e. @opMyna CIOXKHBIX MPOLIEHTOB

109 JIMHENHBIN U YKCIOHEHIUAIIBHBIA pOCT. YHciio 1
e. @opMyna CI0KHbBIX ITPOLIEHTOB

110 Hcnonp30BaHuE MPOTPECCUU ISl pEIICHUS 1
peasbHBIX 3aJ1a4 MPHUKJIAJHOTO XapaKTepa

111 Kontponbnas pabota: "[locienoBatensHOCTH U 1
nporpeccun"

112 HenpepriBHbIE QYHKIMH U UX CBOHCTBA 1

113 Touka pa3psiBa. ACUMITOTHI IpadUKOB 1
byHKIUN

114 CaoiicTBa (QyHKIUIT HETIPEPHIBHBIX HAa OTPE3KE 1

115 CaoilicTBa (QyHKIUIT HETIPEPHIBHBIX HAa OTPE3KE 1

116 MeToa MHTEpBAJIOB ISl PEIIEHUsT HEPABEHCTB 1

117 MeToa MHTEepBAJIOB ISl PEIICHUST HEPABEHCTB 1

118 MeTo MHTEepBAJIOB ISl PEIICHUST HEPABEHCTB 1

119 [TpumeHeHne CBOMCTB HEMPEPBIBHBIX (PYHKIUI 1
JUTS peleHus 3a/1a4

120 [TpumeHeHne CBOMCTB HEMPEPHIBHBIX (PYHKIIHIA 1
JUTS peleHus 3a/1a4

121 [lepBast 1 BTOpast mpou3BOAHBIC (DYHKITUH 1

122 OnpeneneHue, TeOMETPUYECKHI CMBICIT 1

IIPOU3BOJHOMN




Onpenenenue, GU3NIECKUN CMBICIT

123 N 1
MIPOU3BOHON
124 VYpaBHeHHe KacaTeNbHOU K rpaduKy (yHKITIH 1
125 VYpaBHeHHe KacaTeIbHOU K rpaduKy (yHKITIH 1
126 [TpousBoaHbBIC IIEMEHTAPHBIX (PYHKIINN 1
127 [TpousBoaHbBIC IIEMEHTAPHBIX (PYHKIINN 1
128 [Tpou3sBoHAST CYMMBI, TPOU3BEACHHUS, YACTHOTO 1
Y KOMIO3UINH (DYHKINN
129 [TpousBogHast CyMMBI, TPOU3BENCHHUS, YACTHOTO 1
1 KOMITO3HMIINH (PYHKITUH
130 [TpousBoaHasi CyMMBI, TPOU3BEICHHUS, YACTHOTO 1
Y KOMIO3UIMH (yHKINN
131 Kontponbnas padota: "[IpousBognas” 1 1
132 [ToBTOpenue, 06061IeHNE, CHCTEeMaTU3alIus 1
3HaHui: "YpaBHeHUA"
133 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3ATIHS 1
3HaHui: "OyHKIIH"
134 HtoroBast KoHTpoJbHAs paboTa 1 1
135 Hrorosasi koHTpObHAS paboTa 1 1
136 HOBTOPCHI/IG, 0000111eH1Ee, CHCTEMAaTHU3aLNs 1
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




Ka.]IeH}IapHO' TEMATHYECCKOC TVIAHUPOBAHHUE T10 a.ﬂreﬁpe H HAYaJ1aM aHaJIn3a

11 xaacc (4 yaca B Heae1o, Bcero 136 yacon)
11 KJIACC

No KoaunuecTBo
Jara 4acoB
I Tema ypoka Mpumeyanus

~

Bcero K/p

IIpumeneHne Mpou3BOIHOM K
1 uccaeaoBaHuIo QyHKIMN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMbI

[IpumeHeHne Mpou3BOIHOM K
2 UCCIIeIOBAaHUIO (DYHKITHH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHeHne npou3BOIHOM K
3 MCCIIeIOBAaHUIO (PYHKIMHA Ha 1
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

IIpumeHeHne Mpou3BOIHOM K
4 uccaeaoBaHuo QyHKIMN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
5 MCCIICZIOBAaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumeHeHne npou3BOIHOM K
6 MCCIIEIOBAaHUIO (PYHKIMHA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

HaxosxaeHne HanOobIIero u
7 HaMMEHBIIIET0 3HaYeHUs HETIPEPBIBHOM 1
(GYHKIIMM Ha OTpe3Ke

Haxoxnenne HanOoJIBIIETO U
8 HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON 1
(byHKIUHN Ha OTpe3Ke

Haxosxnenne HanOombIIero u
9 HAUMEHBIIIETO 3HAUYEHUS HENPEPBIBHON 1
(GyHKLIUHN Ha OTpe3Ke

Haxoxnenve HaubosbIero u
10 HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON 1
(GYHKIIMM Ha OTpe3Ke

Haxoxnenne HanOoJIbIIEr0 U
11 HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON 1
(byHKIMHN Ha OTpe3Ke

12 Haxoxnenune HanOOoJIbILIErO U 1
HAUMEHBIIIETO 3HAUYCHHUS HEMPEPBHIBHOMN




(byHKIMHT Ha OTpE3Ke

[IpumeneHne Mpou3BOAHON IS

13 HAXO0XJICHUS HAWITYYIIETO PEIICHUS B
MPUKIIAIHBIX 3aa9ax
[IpumMeHneHne npou3BOAHOMN AJIst

14 HAXO0XICHUS HAWITYYIIETO PEeIIeHUs B
MIPHUKJIATHBIX 3a7a9ax
[TpumeHneHre mpOU3BOIHON IS

15 OTIpe/IeNICHUs] CKOPOCTH U YCKOPEHUS
IpoLecca, 3a1aHHOro (opMysIoN WiIn
rpaduKom
[IpumMeHeHre nponu3BOAHOMN IJIst

16 OIpEeJIeIEHUS] CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 (OopMYIION WK
rpagpukoM

17 Kommozurmus ¢hyHkimii

18 Kommozurus ¢hyHkimii

19 Kommozurus ¢hyHkimii

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

21 ['eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

99 KontponbHas padota: "UccaenoBanue
GYHKIMHM ¢ TOMOIIBIO TPOU3BOJHON"

23 [TepBooOpasHas, OCHOBHOE CBOHCTBO
epBOOOPaA3HBIX
[TepBOoOOpa3HbIE AIIEMEHTAPHBIX

24 ¢bynkuuii. [IpaBuna HaXOXKICHUSI
EepPBOOOPA3HBIX
[TepBooOpasHbIe dEMEHTAPHBIX

25 ¢dbynknui. [TpaBuna HaXOXKAEHUS
MepBOOOPA3HBIX

26 Wurerpai. I'eoMeTpu4eCKul CMBICI
UHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
1o popmyne HeroTona-JleliOHuIa

)8 Brruncnenue onpenenéHHOro nHTerpasa
no ¢opmyne Herorona-Jlelioanma

29 [Ipumenenne nHaTErpaia 1
HAXO0XJICHUS TUIOMIAIeH TUIOCKUX PUTYp
IIpumenenne naTErpana 1is

30 HAXO0XICHUS 00bEMOB T€OMETPUIECKUX

TCI




[Ipumeps! permeHuit

31 .
g depeHanbHbIX ypaBHEHUH

39 [Tpumeps! pemenuii
nuddepeHINANIBHBIX YPaBHEHHHA
MatemaTrueckoe MOJCITUPOBAHKE

33 pEaNbHBIX MPOLIECCOB C MOMOIIBIO
nuddepeHIalbHbIX YpaBHEHHH

34 Kontponbnas padota: "[lepBooOpasnas
u uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBa U TpauKu

36 Tpuronomerpudecknue GyHKIHH, UX
CBOWCTBA U TpauKu

37 Tpuronomerpudeckne GyHKIHH, UX
CBOWCTBA U TpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu
O160p KOpHEH TPUTOHOMETPHUECKHUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C TOMONIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUECKHUX

43 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenne TpuroHoMeTprUUeCKUX
HEPABEHCTB

45 Pemenue TpUroHoMeTpruUECKUX
HEPABCHCTB

46 Pemenue TpUroHOMeTpUYECKIX
HEPABCHCTB

47 Pemenne TpUroHOMeTpUYECKIX
HEPABCHCTB
Konrponsnas padora: "I'padpuku

48 TPUTOHOMETPUUYECKUX (YHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS




IMMOKAa3aTCJIbHBIX HCPABCHCTB

OcHOBHEBIE MCTOABI pCIICHUA

>0 MOKAa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/BI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/BI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PEIICHUS
Jorapu()MUUECKHX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUUECKHX HEPABEHCTB

55 OCHOBHBIE METO/BI PELICHUS
Jorapu(MUUECKNX HEPAaBEHCTB

56 OCHOBHBIE METO/BI PELICHUS
Jorapu(PMUYECKUX HEPABCHCTB

57 OCHOBHBIE METO/bI PELICHUS
UPPAIMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/BI PEIICHUS
HUPPaIMOHAIILHBIX HEPABCHCTB

59 OCHOBHBIE METO/BI PEIICHUS
UPpalMOHAIILHBIX HEPABCHCTB

50 OCHOBHBIE METO/BI PEIICHUS
UppalMOHANILHBIX HEPABEHCTB

61 I'pacdmyeckue MeToABI peleHUs
UPPALMOHANILHBIX YPaBHEHHM

62 I'padmyeckue MeToAbl peieHus
UppaLMOHANIEHBIX YPaBHEHHM

63 I'padmyeckue MeToAbI peleHus
MOKa3aTeIbHBIX YpaBHEHUN

64 I'paduyeckue MeToab! pereHus
MOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeToabl pereHus
Jorapu(PMUUECKUX YpaBHEHUN

66 I'padmueckue METOABI peIIeHUS
Jorapu)MUIECKIX HEPABEHCTB

67 I'padmyeckue MeTOABI peIIeHUS
norapu)MUIECKIX HEPABEHCTB
I'padmyeckue METOABI peIICHUS

68 MOKAa3aTeIbHBIX U JOTapU(PMHUECKUX
ypaBHEHUH

69 I'pacduyeckue MeToAbI peleHUs

IIOKa3aTCJIbHBIX U J'IOl"apI/I(bMI/I‘ICCKI/IX




ypaBHEHUU

I'padmyeckue METOABI peIICHUS

70 MOKA3aTeIbHBIX U JOTapU(PMUIECKIX
HEPaBEHCTB
I'paduueckue MEeTO bl peLIeHUs

71 MOKa3aTeIbHBIX U JOTrapu(PMHUUECKUX
HEPaBEHCTB
KonTponbhas pabora:

72 "UpparmoHaiibHbIe, TTOKa3aTeIbHBIE U
norapupmMuYecKre HepaBeHcTBa"
KommekcHbie uncna. Anredpanyeckas

73 U TPUTOHOMETpHUYECKasi (POPMBbI 3aITUCH
KOMIIJIEKCHOT'O YHCiIa
KommnekcHble uncna. Anredpandeckas

74 U TPUTOHOMETpHUYEecKas (POpMbI 3aITUCH
KOMIUIEKCHOTO YHUCIIa

75 ApudmeTrueckue orneparuu ¢
KOMIUIEKCHBIMU YHCTIAMU

76 ApudmMeTnyeckue orepaiuu ¢
KOMIUIEKCHBIMHU YUCIIAMHU

77 N300paxeHre KOMIJIEKCHBIX YHCEN Ha
KOOPAWHATHOW INTIOCKOCTH

78 N300paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPAMHATHOW IIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenexu
13 KOMIUIEKCHOTO YHCia

80 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YHCia
[TpumeHeHrne KOMITJIEKCHBIX YHCEe JUIs

81 penieHust GU3NICCKUX U
reOMEeTPHUYECKHX 3a7a4

82 KontponbHas pabdoTta: "KoMmrekcHbie
guciua'

83 HatypaJibHbIC ¥ LIeJIbIe Yrciia

84 HatypanbHble u 1enbie yucna

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIbIX YHUCell

86 [IpumeHeHre TpU3HAKOB 1ETUMOCTH
IEJTBIX YUCEeIT

87 [MpumeHeHne TPU3HAKOB JIETMMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne TPU3HAKOB JIETUMOCTH




uensix yucen: HOJl u HOK

89

[IpumeHeHne MpU3HAKOB 1EIMMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOAYJIIO

90

IIpuMeHeHne IpU3HAKOB 1ETUMOCTU
LEJIBIX YUCEJI: OCTATKU 10 MOAYJIIO

91

IIpuMeHeHne NpU3HAKOB 1ETUMOCTU
LEJIBIX Yncell: anroput™ EBknuaa s
peleHus 3a1a4 B LeJIbIX YUCIax

92

KoHnTtponbHas pabdoTta: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIBHBIE CHCTEMEBI M CHCTEMBI-
CJIICACTBUA

94

Cucrema ¥ COBOKYITHOCTh YpaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CJIEZICTBUS

95

OCHOBHBIE MCTOAbI pCIICHHUA CUCTCM U
COBOKYITHOCTEH paliiOHAIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW UppaIIMOHATBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEM MOKAa3aTEIbHbIX
YpaBHEHUH

98

OCHOBHBIE MCTOABI pCIICHHUA CUCTCM U
COBOKYIHOCTEN MMOKa3aTEIbHBIX
ypaBHEHUH

99

OCHOBHBIE METOBI PELLIEHUS] CUCTEM U
COBOKYIHOCTEH JIorapu(pMUYECKUX
ypaBHEHUU

10

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
COBOKYITHOCTEH JTorapu(hMUIEeCKUX
YpaBHEHUH

10

[IpumeHeHre cucTeM K pereHuto
MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 13
pa3IUYHBIX 00J1aCTeH HAYKW U PEAIbHON
KN3HU, HHTECPHPECTAUA IMOJTYYCHHBIX
pE3yabTaTOB

10

[IpumeHeHne cucTeM K pereHuro
MaTeMaTUYECKUX 3a/1a4 U 3a/a4 U3
pa3nuyHbIX 001acTel HAyKH U peabHOM
KM3HU, HHTEPIIpETalys MOJTy4eHHbIX




pe3yabTaTOB

[IpumeHeHne HepaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

20 pa3IMYHBIX 001acTel HAYKH U peabHOM
KU3HU, UHTEPIPETAIUs MOTyYeHHBIX
pe3ybTaToB
Kontponbnas padota: "Cuctemsr

10 paIMOHAIBHBIX, UPPAIMOHATHHBIX

4 MOKA3aTeIbHBIX U JIOTapH(PMHUUSCKIX
ypaBHeHU"

10 ParronanbHble ypaBHEHUS C

5 napamMeTpamu

10 PannonansHble HEpaBeHCTBA C

6 napaMeTpamMu

10

7 ParpionanbHbIe CHCTEMBI € TTapaMeTpaMu

10 HppanmronanbHble ypaBHEHUS,

8 HEpaBEHCTBA C MapaMeTpaMu

10 HppanroHanbHbIE CUCTEMBI C

9 napaMeTpaMu

11 Iloka3aTenbHbIe ypaBHEHUS,

0 HEPaBEHCTBA C TapaMeTpaMH

11 [TokazarenbHbIE CUCTEMBI C

1 rapamMeTpamu

11 Jlorapudmudeckue ypaBHEHUS,

2 HEPaBEHCTBA C apaMeTpaMu

11 Jlorapugpmuueckue CUCTEMBI C

3 napaMmeTpamu

11 TpuroHoMmeTprudeckre ypaBHEHUS C

4 napamMeTpamu

11 TpuronomeTpuyeckrue HepaBeHCTBA C

5 napamMeTpamMu

11 TpUroHOMETpUUYECKNE CUCTEMBI C

6 napamMeTpamu
[ToctpoeHue u uccieqoBaHue

11 MaTE€MAaTHYECKUX MOJEJIEN peaabHbIX

7 CUTyalllid C MOMOILBIO YPABHEHUH C
napaMeTpamMu
[TocTpoenue u uccienoBaHue

11 MaTeMaTHYECKUX MOJIENIel peabHbIX

8 CUTYaIUil C TOMOIIBIO CUCTEM
YPaBHEHUH C TapamMeTpamu

11 [TocTpoenue u uccienoBaHue




MaTE€MAaTHYECKUX MOJENIEN peaabHbIX
CUTYalLlMi C IOMOILBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

12 Konrponsnas pabora: "3anaun ¢

0 napamerpamu"

12 [ToBTOpenue, 06061IeHNE,

1 cucTtemaTusanus 3HaHuil: "YpaBHeHus"

12 [ToBTOpeHme, 0600mIEeH e,

2 cucTtemaTusanus 3Hanuil: "YpaBHenus"

12 [ToBTOpenue, o600mEeH e,

3 cUcTeMaTh3aIus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

12 [ToBTOpenwme, 06001IEHNE,

4 cUCTEeMaTH3aIMs 3HAHUI:
"Hepasenctsa"

12 [ToBTOpenue, 06061IeHNE,

5 CHCTEMATH3aLMs 3HAHHUI:
"Hepasenctna"

12 [ToBTOpenwue, o600mIEHNE,

6 cUCcTeMaTHU3als 3HaHUH:
"HepaBenctsa"

12 [ToBTOpeHme, 06001IEHNE,

7 cuctemaruzanus 3HaHuii: "[Ipon3BoaHas
u e€ npumeHeHue"

12 [ToBTOpenwue, 06061IEHNE,

8 cuctematuzanus 3Hanuil: "[IpousBoaHas
u €€ npumMeHeHue"

12 [ToBTOpenue, o600mIEHNE,

9 cucremaruszauus 3HaHuii: "[IponsBoanas
u e€ npumeHeHue"

13 [ToBTOpenwue, 06001IEHNE,

0 cucteMartuzanus 3Hanuit: "Uurerpan u
€ro npuMeHeHue"

13 [ToBTOpenwue, 060061IeHNE,

1 cucremaTuzanus 3Hanuil: "OyHkuun"

13 [ToBTOpenue, 06061IEHNE,

2 cucremaTusanus 3Hanuil: "OyHkuun"

13 [ToBTOpeHme, 0600mIEeH e,

3 cucTteMartu3anus 3HaHui: "OyHaxnun"

13

4 HroroBas koHTpoNbHAs paboTa

13

HtoroBas KoHTpoNbHas paboTa




13
6

[ToBTOpeHwme, 06001IeHNE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME

136

10
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