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IMNOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIN3a» SIBISICTCS
OJIHUM U3 HauOoJiee 3HAYUMBIX B IporpamMMme cpeaHero oOiero oOpa3oBaHU,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYUBAET MHCTPYMEHTAIBHYIO 0azy s
M3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOMl CTOPOHBI, GOPMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE O0Yy4YaroIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUST WH(OPMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH U JPYTHX
IUCIMIUIMH. B paMkax maHHOro ydeOHOro Kypca OOydarolluecs OBJIaJeBaloT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOW HayKd, KOTopas (OpMyIUpyeT CBOHU
TOCTIDKEHUS B MATEMAaTHIECKOU opme.

VYueOHbIil Kypc anreOphl M Haval MAaTeMaTUYECKOTO aHalM3a 3aKJIaJbIBaeT
OCHOBY IS YCHENIHOTO OBJIAJCHHS 3aKOHAMH (PU3UKH, XUMHUHU, OHOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCH/ICHIIMNA Pa3BUTHS SKOHOMUKH U OOIIIECTBEHHOM JKU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh WX JUIsl JajdbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOM XM3HU. B TO ke Bpemsi OBiajieHHe aOCTPAKTHBIMH M JIOTHYECKU
CTPOTUMHU KOHCTPYKIIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallh3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTUHHOCTH, JOKA3bIBAThH
YTBEPXKJICHHSI C TIOMOIIBI0O UHIYKIUU U PACCyXIaTh JAEAYKTHBHO, MCIIOJIb30BATh
0000I1IeHHEe W KOHKPETHU3alMI0, a0CTparupoBaHUE U AaHAJIOTHIO, (OPMUPYET
KpPEaTUBHOE U KPUTUUECKOE MBIIIIJICHUE.

B xone msyuenus yueOHOro Kypca «Anredpa ¥ Hadaia MaTeMaTHYECKOTO
aHanu3a» o0ydYaroluecs MOJy4YaloT HOBBIA OMBIT PEIICHHs MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEIILHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJIENICH peaslbHbIX CHUTYaIluH,
UHTEpHpETallud  TOJYYEHHBIX  pEHIeHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMPHUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOITUMUCS MAaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VYyebHblii Kypc 00J1a7jae€T 3HAYUTEIbHBIM BOCIUTATENLHBIM MOTEHIIHAIOM,
KOTOpPBI peanu3yercs Kak uepe3 YyueOHbI Marepual, CrIoCOOCTBYIOIIMIA
(GbOopMUPOBaHUIO HAYYHOTO MHPOBO33PEHHUS, TaKk M 4yepe3 cnenuduky ydeOHOM
NeSTEeNbHOCTH, TpeOyromed MNpOJOJKUTENIbHOW KOHLEHTpPAllMd BHUMAHUSA,
CaMOCTOSITEJIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTYUYEHHBIHN pe3yJbTar.

B ocHoBe MeToauku oOydyeHus anredpe 1 HayaiaMm MaTeMaTUYECKOro aHaIKn3a
JICKUT JIEATCTLHOCTHBIA MPUHITUATT O0YICHHUS.

B cTpykrype yueOHoro kypca «Anredpa u Hayajia MaTeEMaTUYECKOTO aHATTN3a»
BBIJICJICHBI  CIIEAYIOIIME COJAEpXKaTelbHO-METOANYEeCKue JMHuM: «Yucna wu
BBIYHCIICHUS», «DyHKIIMU U Tpadukn», «YpaBHCHHS W HepaBeHCTBa», «Hadama
MaTEMaTUYECKOro aHainu3a», «MHoxkecTBa U JIOTMKa». Bce ocHOBHbIE
COJIepKATEIHbHO-METOAMYCCKUE JIMHAM HW3Y4YaloTCs Ha TMPOTSHKCHUH JIBYX JIET



o0y4eHHs1 Ha YPOBHE CpeIHEro o01iero o0pa3oBaHusi, €CTECTBEHHO JIOMOIHSIS IPYyT
Jpyra v IOCTENEHHO HAChIasiCh HOBBIMHU TeMaMH U pa3jenaMu. J(aHHbIi yueOHbIN
KypC SBJSIETCS WHTETPaTUBHBIM, MOCKOJIbKY OOBEqUHSET B cede cojepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIUIUINH, TAKUX Kak aiaredpa, TPUrOHOMETpPHs,
MaTeMaTHUYeCKUN aHaJIn3, TEOPHsI MHOKECTB, MaTeMaThyecKas jJjoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIInecs OBIAJCBAIOT BcE OoJee MMPOKUM MAaTeMaTHICCKUM
amnmapaToM, y HUX TOCJIEI0BaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJENh pEeajdbHON CHUTyallH, TPUMEHSATH 3HAHUS,
NOJTyYeHHBIC TPH HM3YYCHHH YYeOHOTO Kypca, ISl PEIICHHS CaMOCTOSTEIbHO
chOopMyIMPOBAHHON MaTEeMaTHYECKOW 3aJaduu, a 3aTE€M HHTEPIPETUPOBATH CBOM
OTBeT.

ConepxatensHO-MeTOAMYECKass TUHUS «Yucla W BBIYMCICHUS) 3aBEpIlacT
(dopMupOBaHUE HABBIKOB HCIIOJIB30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpemHero oomiero
oOpazoBanusi oco0oe BHHUMaHHME ynenserca (OPMUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYMCICHUH, BKIIOYAIOMIMX B ceOS MCIOIB30BAHUE Pa3TMUHBIX
dopMm 3amucu uYKciIa, YMEHHUE JAeNaTh NPUKUIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUMCIICHHS, OLIEHWBATh UYUCIIOBBIC BBIpaXXCHHs, pab0OTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYalOUIMMCS MHOXKECTBAa HATYpaJlbHBIX, LEJbIX,
palioHaJIbHBIX W JEHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM H3 OSTUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cheuupuueckue 3agaud M OINEpaluu: JEICHHE Haleo,
OTIEpUPOBAHUE OCTAaTKaMH HAa MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paloHaIbHBIX U UPPAIMOHATBHBIX YHCEN, apu(METHIECKHIE OMEpaIiy, a TaKxKe
M3BJICUCHNUE KOPHS HATYypaJbHOW CTETIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogaps mocnenoBaTenbHOMY paCcHIUPEHHIO KpPyra HCHOIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHUS NJISl PEHICHUS Pa3IWYHBIX 337a4
dbopmMupyeTcsi mpeACcTaBICHUE O €IWHCTBE MATEMaTUKH KaK HAyKd W €€ PO B
NOCTPOCHUU MOJIEICH peanlbHOr0 MHUpPA, HMIMPOKO HCIONB3YIOTCS O0OOIICHHE U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEaJM3yeTcs Ha MPOTSHKEHUH BCETO
o0Oy4ueHHs] Ha YpOBHE CpPEIHEro oOmiero o0pa3oBaHMs, MOCKOIBKY B KaxKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynbTare OOydarolluMecss OBJIAJEBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
paloHaIbHBIX, HUPPAUOHAIBHBIX, IOKA3aTENbHbIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXe 3ajady,
cojepkaux mapameTpbl. llomyueHHbIE yMEHHUS IIUPOKO HCIOJB3YIOTCA NpU
UCCIIEJOBaHUM (DYHKIUH C MOMOIIbIO NMPOU3BOJHOM, MPU PELICHUH MPHUKIATHBIX
3aJa4 U 33]a4 Ha HaXOXKJIeHUEe HauOOJMbIINX M HAUMEHbIINX 3HAYEHUH (QYHKIHU.



JlanHast comep:kaTelibHas JIMHUS BKJIIOYAeT B ce0s Takke (OpMHpPOBAHUE YMEHUIN
BBITIONHATh ~ pacdy€Tel 1Mo  dopMynaMm, MpeoOpa3oBaHUs  PAMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUECKHX BBIPOKEHHH, a TaKKe BBIPAKEHUH,
coJiepkalux cTeneHu u Jyorapudmbel. brarogaps uzyudeHUio ainreOpaunvdeckoro
MaTepHaia IPOUCXOIUT JajbHENIIIee Pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIIJIEHUSI 00y4aromuxcs, (GOPMHUPYIOTCA HaBBIKM JETYKTHBHBIX PAacCY>KICHUH,
paboTbl C CHUMBOJBHBIMH (OpMaMH, MPEJCTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PaBEHCTB U HEPABEHCTB. ANredpa npejiaraet 3pGeKTUBHBIC
UHCTPYMEHTBI [l PELIEHUS TMPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HATrJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK sI3bIKa HAYKH.

CopnepxarenpbHo-MeToauyeckass JuHUS «DyHKIMM W rpapuKku» TECHO
neperieTaeTes ¢ JAPYTMMH JIMHUSIMH Y4eOHOTO Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIE 33JJa€T MOCJIEeI0BAaTEeIbHOCTh U3YUEHHUsI MaTepuana. M3yueHue crerneHHow,
MI0KAa3aTeJIbHOM, JTIOrapu(pMUUYECKON U TPUTOHOMETPUUECKUX (DYHKIIMHI, KX CBOWUCTB
U rpaduKOB, MCIOJIb30BaHNE (DYHKIMH JUIS pEIICHUS 3a7a4 U3 JAPYTHX YUeOHBIX
PEAMETOB U PEaJbHOMN KU3HU TECHO CBSA3aHO KaK C MATEMAaTHYECKUM aHAIM30M,
TaK M C PEIICHHWEM YpaBHCHWW W HepaBeHCTB. [Ipu 3ToM Ooiblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHUS BBIPAKATh (DOPMyJIaMU 3aBUCHMOCTH MEXKTY
pasIUYHBIMA BEJIMYMHAMH, WCCIICIOBAaTh TOJyYCeHHbIE (GYHKIUH, CTPOUTh UX
rpaduku. MaTtepuan 3Toi cojiepKaTelbHON JMHUY HalleJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, ITO3BOJISIONINX BEIPAKATh 3aBUCUMOCTH MEX/Ty BEIMYNHAMU B PA3TMIHON
dbopme: aHATUTUYECKOU, rpaduyecKoil u clioBecHOU. Ero uzyuenue cnocooCcTByeT
Pa3BUTUIO AJTOPUTMHYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHHI0 U
KOHKPETHU3aIuH, UCTIOIb30BaHUIO AaHATIOTUH.

ConepxarenbHast auHus «Havana maTeMaTH4ecKOro aHaau3ay IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTEMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad,
JOCTYITHBIX OOYYaromnMCs, TaK KaK y HUX IOSBISECTCS BO3MOXKHOCTH CTPOUTH
rpa@uKyd  CIOXHBIX (DPYHKIMI, ONpeAensTh WX HAWOOJBIINE W HAWMCHBIINE
3HAYCHUS, BBIYUCIITH TUIOMAAN (QUTYP B OOBEMBI TENl, HAXOAUTh CKOPOCTH U
yCKOpeHHs TporieccoB. JlaHHas conepykaTelbHas JHHHUS OTKPHIBACT HOBBIC
BO3MOXHOCTH TIOCTPOCHHUSI MAaTEMAaTHYECKHMX MOJIEJIEH pealbHBIX CHUTYyaIuH,
MO03BOJISIET HAXOIUTh HAMITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUATBHO-
SKOHOMHYECKHUX, 3aJa4ax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaau3a
CIOCOOCTBYET pa3BUTHIO aO0CTPAKTHOTO, (hOPMATLHO-TOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHUW pAcCTMO3HABaTh TMPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0ydJaromnrecs y3HatT O BBITAIOIIAXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKU KaK HAyKH, U 00 HX
aBTOpAX.



ConepxarenpHO-MeToIn4YecKast TMHUS «MHOXKECTBA U JIOTHKa» BKJIIOYAET B
ce0si DJIEMEHTHl TEOPUU MHOXKECTB M MaTEMaTHYECKOW JIOTHMKU. TeopeTuko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHONW MaTEMaTHUKH
U TIpeasiaraloT HauOoJiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONMIMA BCE pa3Jeibl
MaTEeMaTUKH U €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
TUCIMIUIMHBL W WX TPWIOKEHUS B eauHOoe 1enoe. llodToMy BakHO naTh
BO3MOXKHOCTh OOyYaromieMmycsi IMOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH S3BIK
COBPEMEHHOW MAaTeMaTHKH W HCIIOJIb30BAaTh €r0 JJIS BBIPAKCHHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MATEMaTHUKH KakK HAyKd CIeAyeT TIpU3HATh
CBOWCTBEHHYIO € CTpPOrocTh OOOCHOBaHHM U CIIEJJOBaHHE OIpPeaACIEHHBIM
npaBWjiaM  TOCTPOCHHS  JOKa3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00ydaromuXxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTHUECKUX
npaBwil, POPMHUPYET HABBIKH KPUTHIECKOTO MBIIILIICHUS.

B yuebHOM Kypce «AnreOpa W Hayaja MaTEMaTHYECKOTO aHau3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJCIHPOBAHUS, KOTOPHIC IPH3BAaHbBI
CrocoOCTBOBAaTh (POPMUPOBAHMIO HABBIKOB IMOCTPOEHUSI MOJENel pealbHBIX
CUTyaIuii, WCCIEAOBaHUS JTHUX MOJCJICH C TIOMOIIBI0 ammapara aiareopsl u
MaTEMaTUYECKOTO aHaju3a, WHTEPHPETAIMHA ITOJYYEHHBIX PE3yNbTaToB. Takue
3aJIaHMsI BIUIETCHBI B KOKIBIH U3 pa3/IejoB MPOTPaMMBI, ITOCKOJBKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCsS IS PEIICHUS TMPUKIaAHBIX 3anad. [Ipu
pPEIICHNN  PEAJbHBIX  MPAKTHYCCKUX  3amad  OOydYaromiuecs  pa3BUBAIOT
HAOJFIOAATEIbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIBb30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJIEeMy.
JHlestenpHOCTE 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3aaad
OpraHU3yeTCs B MPOIIECCEe U3YUCHHS BCEX TeM yueOHOTO Kypca «Anrebpa 1 Hadaia
MaTEMaTUYECKOTO aHaTTN3ay.

Ha w3ydenme ydeOHOTO Kypca «Anrebpa W Hadasia MaTEeMaTHYECKOTO
aHanuza» otBoauTcsa 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COJAEPXAHME OBYUYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Panmonaneupie uyucna. OOBIKHOBEHHBIE M JECATHUYHBIE JPOOH, MPOILIEHTHI,
OeckoHeuHble nepuoauueckue aApodu. IlpumeneHue apoOGell U MPOLEHTOB s
pelIeHUs IPUKIAJHBIX 337a4 U3 Pa3JINYHbIX OTPaciel 3HAaHUU U PEAIbHOW KU3HH.

JleiicTBUTENbHBIE 4YHCA. PanuoHaJbHBIE W WPPAaLMOHAJIBHBIE YHCIIA.
Apudmernueckue  onepauMu € JEUCTBUTENBHBIMU  yHclIaMu.  Moayib
JEHUCTBUTENBHOTO Ynciaa U ero cBoicrea. [IpuOnmkEéHHbIE BBIYMCIIECHUS, TPaBUIIa
OKPYIJICHMS, IPUKUAKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ wnenbiM 1nokazareneM. bunom Herotona. Hcnosib3oBaHue
HOIXOAIIEN (OPMBI 3aIIMCH 1€HCTBUTENBHBIX YUCEN ISl PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJICTABICHUS JaHHbIX.

Apudmerrnyeckuii KOpeHb HaTypaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHp C panMOHAIBHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM MMOKAa3aTEJIEM.

Jlorapudm uymcna. CpoiictBa jorapudma. JlecsiTuuHble U HATypallbHbIE
JA0Tapu(pMBI.

CuHyC, KOCHMHYC, TaHT€HC, KOTaHI'€HC YMCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YPABHEHUE, KOPEHb
ypaBHeHUs. PaBHOCHIIbHBIE ypaBHEHUsI W YypaBHEHHUs-clieacTBUs. HepaBeHCTBO,
peLIEeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS LIEJIBIX U APOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW NEPEMEHHOMW. JlemeHne MHOrodsjgeHa Ha
MHOTO4JIEeH ¢ ocTaTkoM. Teopema besy. MHOrousneHs! ¢ enbiMu KO3PPUITHSHTaAMHU.
Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COEPIKAIIUX CTENIEHN U KOPHH.

WppauroHanbHble YPaBHEHUSI. OcHoBHbIE METObI pelIeHHs
UPpaLMOHATIbHBIX YPABHEHUH.

IToka3zartenbHble ypaBHEHUS. OCHOBHBIE METOJbI PEIICHMS MOKa3aTeIbHBIX

YPAaBHEHHM.

[IpeoOpazoBanue BeIpakKeHUH, COJAEPKAIUX JTOTApU(MBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHOBHBIE METO]IbI pEIIeHMUS
JorapuMUYECKUX YPaBHCHHI.

OcHoOBHbIE TPUTOHOMETPHUUECKUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BbIPAXKECHUU. PelieHne TpUuroHoMeTpuYECKUX ypaBHEHU .



Pemenne cucrem JMHEHMHBIX YpaBHEHUM. Marpuna CUCTEMBbI JIMHEWHBIX
ypaBHeHH. OnpeaenuTens MaTpUIbl 2 X2, ero TeOMETPUUECKUN CMBICI M CBOWCTBA,
BBIYMCJIEHUE €r0 3HAYECHUS, MPUMEHEHUE OINPEAEIUTENS Il PEUICHUS CUCTEMBI
JIMHEWHBIX ypaBHECHUU. PemeHue npukiIagHblX 3a7ad C IOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHEeHUN. VcciienoBaHue MoCTPOEHHOM MOAEIN € TIOMOIIBIO MaTpPUIL
U OTIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTHUYECKUX MOJENEN pealbHOM CHUTyallMM C MOMOUIBIO
YpaBHEHH U HepaBEHCTB. lIprMeHEHHE ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3324 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTeil HAYKU U peaibHOM )KU3HU.

DyHKUMU U TPaPUKH

OyHKIMs, CcrmocoOsl 3adaHus (yHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnoszunmst @yskuuit. I'paduk  (yHkIMu. DnemeHTapHble TpeoOpa3zoBaHUs
rpaduKoB GyHKITUH.

O6nactb ompeneneHus U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu dyHkumm.
[IpomexxyTku 3HaKOomoCTOsIHCTBA. YETHbIE U Heu€THble QyHkuuu. [leproanueckue
dbynkiuu. [IpoMeXyTKM MOHOTOHHOCTU (GYHKIMH. MakCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosnbiiee 1 HauMeHbIlee 3HaUeHUs GyHKIIMU HA TPOMEXKYTKE.

Jluneiinasi, kBaApatu4Hasi W JpoOHO-TMHEWHAs (YHKIUMU. DJIeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpauKOB.

CrenenHas pyHKIMS ¢ HATypaJbHBIM U 1IeJbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHs N-0i CTENEHU KaK (PyHKIUU OOPATHOM CTETIEHH
C HaTypaJbHBIM IIOKa3aTEJIEM.

[lokazarenbHass u norapupmuyeckas (PyHKUMU, UX CBOWCTBA U TpaduKu.
Hcnonb3oBanue rpagukoB GyHKUUN U1l peLIEHUs] YPABHEHU M.

TpuroHomerpruyeckass OKpPYKHOCTb, OIPEAEIIEHUE TPUTOHOMETPUUYECKHUX
(yHKUMI YUCIOBOTO apryMEHTA.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH B pEalbHBIX IMpoleccax H SBICHUSX.
['paduixm peasbHBIX 32aBUCUMOCTEN.

Hauajna MaTeMaTH4eCKOro aHajau3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MOCJIeaoBaTeabHOCTEH. MeTton
MaTEeMaTUYECKOM HHAYKIMH. MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIIEJ0BATEIBHOCTH.
Hcroprsi BOZHHKHOBEHMS MaTEMaTHYECKOIO aHalW3a KakK aHaln3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuyecKkas mporpeccud. beckoneuHo yObIBaromiast
reomeTpuueckas nporpeccusi. CymMma O0€CKOHEYHO yOBIBaIOIEH reOMETPUUECKON
IPOTrpecCrr. JINHENHBIN U YKCIOHEHIUAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
OpoUeHTOB. Mcronb30BaHWE TMPOTpeccUy JUIsl PELICHHs peajibHbIX —3aaad
MPUKIIATHOTO XapaKTepa.



HenpepreiBHble (yHKIIMM W WX CBOHcTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMNA HEMPEPHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsl pELICHHS HepaBeHCTB. [IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIMN U1 pelieHus 3a1a4.

[lepBas u BrOpast mpousBoaHbIe PyHKIMU. OnpeeneHne, reoOMEeTPUIECKUi 1
(U3UYECKHUI CMBICI POU3BOIHON. Y paBHEHNE KacaTeIbHOU K rpaduKy (QyHKIIUH.

[IpousBomuble  2yeMeHTapHbIX  (GyHKIMA.  [Ipow3BojgHass ~ CyMMBI,
MPOM3BEICHUS, YACTHOT'O U KOMIO3UIIMH (DyHKITHHA.

MHo:xecTBa U JIOrMKa

MHOXeCTBO, omnepaluu HaJ, MHOXKECTBAMHM M MX CBOWCTBA. JluarpaMmbl
Oitnepa—BenHa. IIpuMeHEHME TEOPETHUKO-MHOKECTBEHHOTO — ammapara s
OTMHUCAHUsI peajbHBIX MPOLIECCOB U SBJICHWH, MPU PEIICHUW 3aJlad U3 JPYTrux
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTE€MaTHUYECKOTO OOBEKTa, CIIEJCTBHE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KIIACC

Yuciia v BbIYMCICHUS

Harypanbnble u nensie yucna. [IpumeHeHrne mpu3HaKOB JEIMMOCTH LEBIX
yycelsl, HauOonpmuik oOmui aeautens (mamee — HOJl) m HanmmeHnbinee ooOinee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa st perenus
3a/1a4 B LEJbIX YHCIIAX.

KommnekcHble uuncna. AnreOpaumdeckas M TpUTrOHOMETpUyeckas (HOpMbl
3alMCU KOMIUIEKCHOTO 4Hcia. ApU(pMETHYECKHE OIepauuud C KOMIUIEKCHBIMHU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myapa. KopHu N-0ii cTeneHHn W3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIs PEMICHUs] (PU3HUECKUX U TEOMETPUUECKUX 3a/aY.

YpaBHeHMs U HEpaBeHCTBA

Cucrema v COBOKYTHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHUIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1bop  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PenieHne TpuroHoMEeTpuYECKUX HEPABEHCTB.

OCHOBHBIE METOJBI pEIICHUS TOKa3aTeIbHBIX U  JIOTapU(PMUUECKHX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] NPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUIEHUS] CUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UppalMOHATIbHBIX, IOKA3aTeIbHBIX U JOTapU(PMUUECKUX YPABHEHUN.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTpaMu.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTEMAaTHYECKUX
3aJa4 U 33/a4 U3 pa3IMuHbIX 00JacTell HAyKU U peanbHOMN KU3HU, HHTEpIIpeTalus
NIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAaPUKH

I'padpux kommosuruu ¢yukuuii. ['eomerpuueckue o0Opa3bl ypaBHEHHN U
HEPABEHCTB HA KOOPJIANHATHOMN IUIOCKOCTH.

Tpuronomerpruyeckue QyHKIMH, UX CBONCTBA U IpauKu.

I'padmyeckue MeToapl pelleHUs ypaBHEHMH M HepaBeHCTB. ['paduueckue
METO/IbI PELICHHUS 3a/1a4 C NapaMeTPaMHU.

Hcnonp3oBanue rpadukoB (yHKUMH i1 HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEIICHUU 3a]ad U3 APYTUX Y4eOHBIX
PEIMETOB U PEATbHOU KU3ZHHU.

Hayana MmaTeMaTH4eCKOro aHAJIN3a

IIpuMmeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (DYHKIMI HA MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxaeHne HanbobIiero 1 HAMMEHbIEro 3HaYeHU I HelpepbIBHOM
(GYHKIMU HA OTPE3KE.

[TpumeHeHue MPOU3BOJHON JUIsl HAXOXKJEHUS HAWIYYIIEro pEHIeHUs B
OPUKJIAJAHBIX 3aadyax, JUIsl OINpEAENIeHHs] CKOPOCTH W YCKOPEHMs Mpolecca,
3aJ1aHHOTO (POpMYII0it Ui rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKUUH. [TpaBuia HaX0XIeHHs TEpBOOOPA3HBIX.

NHuterpan. 'eomeTpryeckuil CMBICHI HHTETpaa. Berauciaenne onpeaenéHHoro
uHTerpana no gopmyne Herotona-Jleiionuna.

[IpumeHeHue wHTErpasa JJid HaxXOXKIEHHUS IUIOIIAJed IUIOCKHX (Uryp u
00BEMOB r€OMETPUYECKUX TEN.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMmaTtnueckoe
MOJIEJIMPOBAHUE pEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraTbHbIX
YPAaBHEHHM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM VYPOBEHB) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH IPAXKIAHCKON MO3UIIMK 00YYaIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJeHa POCCUIUCKOTO 00IIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SIBJICHHM, MPOUEAYP
rpaxaaHcKoro  olOmiectBa  (BBIOOPBI, OMpPOCHI U JIpyroe), yMEHHE
B3aMMOJICICTBOBATh C COIMAJIbHBIMU HHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIMAMU U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN IpakAaHCKOW HIAECHTUYHOCTU, YBAKEHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOM MAaTEMATHUKH, IIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTHKEHUM B JAPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOrO HAapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKHU U ACATEIBHOCTHIO YUEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOMUMBOTO OYIYIIEro;

4) 3CTEeTUYECKOro0 BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHUWE K MHpPY, BKIIOYASl 3CTETUKY MaTE€MaTUYECKUX
3aKOHOMEpPHOCTEHN, 00BEKTOB, 3a/1a4, PELIEHU, pacCyKI€HNUI, BOCIPUUMYUBOCTD K
MAaTeMaTU4YECKUM aClEeKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pusnveckoro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yMEHUS TPUMEHSATH MaTEMaTHYeCKHe 3HAHUSA B
WHTEpecax 3JI0POBOTO B 0€30MMacCHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHON JESITENBHOCTBIO;

6) Tpya0BOrO BOCIIMTAHMS:

TOTOBHOCTh K TPYyHdy, OCO3HAaHWE IIEHHOCTU TPYAOTIOOUs, HHTEpPEC K
pasnuyHbiM  chepam  TpoPeCCHOHATBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW ¥ €€ MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymei mpodeccud H pean30BBIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUI0O W
caM0OOpa30BaHUIO HaA TMPOTSHKEHUH BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTHUYECKUX 33/1a4 MaTeMaTHICCKONW HAMPaBICHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYPhl, TOHHUMAaHUE BIIUSHUS
COIMAIBHO-PKOHOMHYECKUX IPOIIECCOB Ha COCTOSTHHE MPHUPOIHOW M COIHAIBHOU
CpeJibl, OCO3HAHUE II00ATBHOr0 XapaKTepa SKOJOTHYSCKHUX MPOOJIeM, OPHECHTAITUS
Ha TIPUMCHCHHEC MAaTEMAaTHYCCKMX 3HAHMHM JUIS pEIICHWS 3adad B 00J1acTH
OKPYJKaloIlel Cpebl, IUIAHUPOBAHUE IIOCTYNIKOB M OIEHKH WX BO3MOXHBIX
MIOCJICJICTBUM JUISl OKPY KAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIICCTBEHHOH MTPaKTUKH, TOHMMaHUE MaTeMaTHYECKOU
HAyKHU KakK cepbl 4eJTOBEUECKOM IeATEILHOCTH, ITAIIOB €€ pa3BUTHUS M 3HAUUMOCTH
JUTSL pa3BUTHS ITUBUJIN3AIMH, OBJIaJCHUE SI3bIKOM MAaTEeMaTHKH M MaTeMaTHYEeCKOU
KyJIbTYpOH KaK CPEJCTBOM MTO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYO
Y UCCJICIOBATEILCKYIO EATeIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue aAeiicTBUs:

BBIABJISITH M XApPaKTEPU30BATh CYLIECTBEHHBIC MMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TOHSATHUM, OTHOIICHUH MEXJYy TMOHIATUSIMU, (HOPMYJIUPOBATH
OTpe/ICJICHUS] TOHATUM, yCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(pUKAIUH,
OCHOBAHUS /1711 000OIIIEHUS U CPABHEHHUSI, KpUTEPUU MTPOBOAUMOTO aHAJIN3A;

BOCIIPHHUMATh,  (opMymupoBaTh ©  TPEeOOPa3OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHbBIEC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBIABJISAITH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUUI;

JIeNIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
VHIYKTABHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JJOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUM
(OpsiMbl€ ¥ OT IPOTUBHOTO), BEICTPAUBATh apPryMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 perieHus Yy4yeOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIICHUS, BRLIOUpPATh HAanOOJIee MOIXOIANINN C YIETOM CAMOCTOSITEIILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiicTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATEIHCKUM HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCUPYIOIIME  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (hOPMHPOBATH TUIOTE3Y, aApryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CINTAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIECIOBAHHE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, sSBJICHHUs, poIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIAY 00bEKTaMU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTam
NPOBENEHHOTO  HAOJIIOIEHMs, UCCIEIOBaHUSA, OLEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIpOllecCa, a TakKKe BbIABUTAThH
MPE/OIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIISITh J€(UUUTHI MHPOpPMALIUU, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOTIPOC U TSI PEIICHUS 3a1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATU3UPOBATH,
CUCTEeMAaTH3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIUIO PAa3TUIHBIX BUIOB U (hOpM
NPeCTaBICHHUS;

CTPYKTYypUpOBaTh HH(OPMAINIO, MPEACTABIATh €€ B pasIUYHBIX (Qopmax,
WUTIOCTPUPOBATH Tpaduyuecky;

OLICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA

OOmenmne:

BOCIIPHHUMATh U (OPMYJIMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
IEJISIMU OOIICHUS, SICHO, TOYHO, IPAMOTHO BBIpa)kaTh CBOKO TOYKY 3PCHHS B YCTHBIX
W TIMCBMEHHBIX TEKCTax, JaBaTh IOSCHCHHUS II0 XOJy peIICHUS 3aJ1aud,
KOMMEHTHPOBATh TOJTyYCHHBIH PE3YIIbTaT;

B XOJI¢ OOCYXXJICHHS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMHI,
npoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHHUSIMH JPYTUX YYaCTHHUKOB
nuaiora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO IMO3WIHNA, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHUS;

NPEICTABISITh PE3YJIBTAThl PEIICHUS 33J1auH, YKCIIEPUMEHTA, UCCISIOBaHUS,
IIPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad
IIPEe3eHTAlMA U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHUBepcaJbHbIE YUeOHbIE NeiCTBUSA
Camoopranuszanus:



COCTaBJISITH IUIAH, AJITOPUTM PEIICHHS 3a/1a4, BBIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ yU€TOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAIbLHBIA MHTEJJIEKT:

BJQJIeTh ~ HABBIKAMH  TO3HABATENLHON  pedieKCMH  KaK  OCO3HAHUS
COBEPILIAEMBIX JCHCTBUN M MBICIUTENIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAICTh
croco0aMy CaMOMPOBEPKH, CAaMOKOHTPOJS Mpollecca M pe3yjbTara perieHus
MaTeMaTUYeCKOMN 3a/1auu;

IPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPH PEIICHUU 3a/1auH,
BHOCUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEHH;

OIICHMBATh COOTBETCTBHUE PE3yjbTaTa 1IN U YCIOBUSIM, OOBICHITh IPUUUHBI
JOCTIKEHUSI WJIM HEJIOCTHKEHUSI PE3YJIbTaTOB JNEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHaS 1eSITEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJTbHOU
paboThl mOpH pelIeHUH Y4eOHBIX 3aja4y, NPUHUMATH I€JIb COBMECTHOM
NeATEeIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOW pabOThl, pacrpeneisTh
BU/JIBI pa0OT, IOTOBAPUBATHCS, 00CYXKIaTh MPOIECC U pe3yJIbTaT paboThl, 0000111aTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYMNIOBBIX (hopMax paboThl (0OCyx aeHus, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBI» U UHBIE), BBIMOJHITH CBOIO YaCTh pa0OThl U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJI€HAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMI TPOAYKT MO KPUTEpUsIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMMO/ICCTBUSL.

INPEJMETHBIE PE3YJIBTATDHI

K xonmy oOyuenus B 10 kjacce oOydaromuics TOJYYHT CICIYIOIINC
IIPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM padodeil MporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MAaTEMaTHIECKOTO aHATHI3a:

Yncia 1 BBIYUCTICHUSA:

CBOOOJHO OMEPHUPOBATH MOHATUSIMHU: PALMOHATBHOE YHUCIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPANMOHATHLHOE YHCIO0, MHOXECTBA
palMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOIYJIb ACHCTBUTEIHHOTO YUCIIA;

OPUMEHSTh JIpoOM ¥ TPOLEHTHI JUIsl PEIICHUs NPUKIAJHBIX 3a/ad U3
PAa3IMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTh TPUOIKEHHBIC BRIUMCICHUS, TPaBUiIa OKPYTICHUS, MPUKUIKY U
OIICHKY PE€3yJIbTaTa BhIUUCIICHHIA;



CcBOOOZHO ONEpUpOBaTh TMOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIAIYI0 (POpPMY 3allMCH JEHCTBUTENBHBIX YUCEI ISl PELICHUS
IIPAKTUYECKUX 3a7a4 U MIPEACTABICHUS JAHHBIX;

CcBOOOZHO ONEpUPOBATh MOHATHEM: apUPMETHUUECKUN KOPEHb HaTypaibHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIICHb C PAllMOHAIBHBIM ITOKA3aTENIEM;

CBOOOJTHO OIEpUPOBaTh MOHATUSIMH: JOrapud™ YwWcia, AECITUYHBIE U
HaTypaJibHbIC JIOTapU(PMBIL;

CBOOOJITHO ONEPUPOBATH MOHATHUSMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAaHTE€HC
YHUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMH: aPKCHUHYC, aPKKOCHHYC U apKTaHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJITHO OMEpUPOBATh MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPAaBHECHUS-CIIEICTBUSA, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHSTh pa3JUYHble METO/Abl pEIICHHUS palUuOHAIbHBIX M JPOOHO-
palMOHAIIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh MOHATUSIMH: MHOTOYJIEH OT OJHOW IEepPEMEHHOI,
MHOTOYIEH C HEIbIMA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHNE
MHOI'O4YJIEHa HAa MHOI'OYIEH C OCTAaTKOM, TeopeMy be3dy u teopemy Buera s
peleHns 3a1ay;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CHUCTEMA JIMHEWHBIX ypaBHEHW,
MaTpuLa, ONPENCINUTENb MATPULBI 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
WCIIOJIb30BaTh CBOMCTBA ONpENENUTENs 2 X 2 1 BBIYMCICHUS €T0 3HAYCHMS,
IPUMEHATh ONPENCIMTENN [ PELIEHHUs CHCTEMBl JIMHEHMHBIX YPaBHEHUU,
MOJENUPOBATH PEAIBHBIE CUTYAIIMU C MOMOIIBIO CUCTEMBI JTUHENHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IIOMOILIBIO MATPHI] W OINpEACIUTEICH,
VHTEPIPETUPOBATH MOJYyYEHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOWCTBA JIEUCTBHM C KOPHAMH JUIsi TNpeoOpa3oBaHUs
BBIPAKCHUM;

BBITTOJTHATH MPeoOpa30BaHuUs YUCIOBBIX BBIPAKEHUMN, COJEPKAIINX CTEHICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCII0JIb30BaTh CBONCTBA norapudMoB TUTS npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;

CBOOOJTHO ONEPUPOBATh MNOHATUAMU: HPpALUOHAIBHBIC, MOKAa3aTEIbHBIE WU
norapuMUYecKue ypaBHEHUS, HAXOAUTh UX PEUICHHs C TOMOILBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAA POBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETPHUUYECKHUE (POPMYJIbI I TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHHUIA;

CcBOOOZHO OINEpUpPOBaTh IOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoAumble (GOpMyJbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIETIUPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTABISTH
BBIPAKECHUSI, ypaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOIb30BAHUEM arapara ajireopsbl.

DyHKIMU U TPAPUKH:

CBOOOJIHO ONEpPUPOBAThH MOHATUSAMU: (PYHKIMS, CIOCOOBI 3a7aHusl (PyHKIIUH,
B3aUMHO oOOpaTHble (YHKIMM, KoMmmo3uius ¢yHKIUM, rpaduk QyHKIUH,
BBITIOJIHATD 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpaPpuKoB QYyHKIIHIA;

CBOOOJIHO ONEpUPOBATh MOHATUSIMHU: O0JIACTH OMpPENENCHUsS U MHOMXKECTBO
3HaUYCHUN PYHKIMH, HYIU PYHKIUHU, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEPUPOBATH MOHATUAMH: YETHBIE M HEUYETHBIE (PYHKIUH,
nepUoJnYEcKue (PYHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMbl (YHKIHMHM, HAuWOOJblIEE M HAUMEHbLIEe 3HAaYeHUe (QYHKIUM Ha
IPOMEKYTKE;

CBOOOJIHO ONEpUPOBATh MOHITUSAMU: CTENEHHAs (PYHKIUS C HATypaJbHBIM U
HeNbIM TMOKa3aTenaeM, IpauK CTENeHHOW (PYHKIMU C HATypaldbHBIM M LEJIbIM
nokasaresieM, rpaguk KOpHs N-Of cTeneHW Kak (PyHKUHH OOpaTHOM CTENEHU ¢
HATypaJbHBIM OKAa3aTeJEeM;

ONepUpoOBaTh MOHATUSAMU: JIMHEHWHAs, KBaJApaTHU4Has M JAPOOHO-TMHEHHas
(YHKUMH, BBITOJHATH 3JIEMEHTAPHOE UCCIEA0BAHUE U TOCTPOECHUE UX T'PaA(UKOB;

CBOOOJTHO OIEPUPOBATH IMOHATUSAMHM: IIOKa3aTeNbHas M JorapupmMuyeckas
(yHKUMH, WX CBOMCTBAa W TIpaUKH, WCIOIb30BATh UX TpaQUKHU IS PEIICHUS
YPAaBHEHHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: TPUTOHOMETPUYECKAS] OKPYKHOCTD,
oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKIUI YHUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku (yHKIUN JUIs  HMCCIEAOBAaHUSA TMPOLECCOB U
3aBUCUMOCTEMN MPU PELIEHUM 3a/1ad U3 APYTMX y4EOHBIX NPEIMETOB U PeaIbHOU
KU3HH, BBIpAXXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BEITUUNHAMU;

Hauyana maTeMaTH4ecKOro aHaIu3a:

cBOOOZHO OMEpUpPOBATh MOHATUAMM: apuMeTHyecKas M TeoMEeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBIBArOIasi TeOMEeTpUUECKasi MPOTrPeccus, JMHEHHBIN U
AKCIIOHEHIIMAIILHBIN POCT, (POpMyIIa CIOKHBIX MPOLIEHTOB, UMETh PEICTABICHUE O
KOHCTAHTE;

UCIIOJIB30BaTh MPOrPECCUU I PELICHUs pealbHBIX 3a4ad IPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATHUSIMU: MOCIIEIOBATEIBLHOCTD, CIIOCOOBI 3a/IaHUSI
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE MOCIEA0BATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXKICHUS MAaTeMaTU4YeCKOro aHajau3a KaK aHaiu3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPUPOBATH MOHSATUSMU: HETIPEPHIBHBIE QYHKIIMU, TOUYKH Pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJITHO OIepupoBaTh NOHATHEM: (YHKIMSA, HEMpEpbIBHAs Ha OTpPE3Ke,
IPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJIS pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBATh TOHATHSMHU: TIEpBasi W BTOpas IMPOU3BOJHBIC
byHKIMH, KacatenbHas K rpaduky QyHKIUN;

BBIYUCIIATH MPOU3BOJAHBIE CYMMBbI, TPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
NBYX (YyHKIIMH, 3HaTh TPOU3BOHBIE DIIEMEHTAPHBIX (PYHKIIHIH;

UCIOJIb30BaTh T€OMETPUYECKUN M (DU3MYECKUN CMBICT MPOU3BOIHOM IS
pelieHus 3a1a4.

MHo:xecTBa U JIOTMKa:

CBOOOJTHO  ONEpUPOBAaTh  MNOHATHSMHU:  MHOXECTBO, OINEpaluud  Haj
MHOXECTBaMHU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmapar JJ1sl ONKCaHUs peabHbIX
MIPOLIECCOB U SIBJIICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEIMETOB;

CBOOOJITHO OIEpUPOBAaTh MOHATHUSIMH: OIPEACICHUE, TEOpEeMa, ypaBHEHUE-
CJIE/ICTBHE, CBOMCTBO MaTeMaTHUYECKOr0 00OBEKTA, J0KA3aTEIbCTBO, PABHOCUIIbHbBIE
ypaBHEHHS U HEPABEHCTBA.

K konmy o6yuenuss B 11 kiacce oOydarouuics MOMYYUT CIEAYIOLIUE
IpeAMETHbIE PE3YJbTaThl MO OTJEIbHBIM TeMaM paboyel MmporpaMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOT O aHAIN3a»:

Yncsia 1 BBIYUCTICHUSA:

CBOOOJIHO ONIEPUPOBATH NOHATUSIMU: HATYPAIBHOE U LIETI0€ YUCIIO, MHOXKECTBA
HATypaJIbHBIX U LEJIBIX YUCEN, UCIOIb30BaTh NPU3HAKU JCIIUMOCTH ILIEJIbIX YUCEII,
HO/l u HOK nHaTtypanbHBIX 4YMCeN I PELICHHs 3ahad, NPUMEHSITh aJTOPUTM
EBxnuna;

CBOOOJHO OINEpUPOBATH MOHITUEM OCTaTKa MO MOMYJI0, 3aIluChIBAThH
HATypaJibHbIC YHUCIIA B PA3JTMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJHO OMNEPUPOBATh MOHITUSMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCIa B anreOpandeckon u
TPUTOHOMETPHUUECKOM (hOpMe, BBHITIONHATH apu(PMeTHUeCcKue oneparuu ¢ HUMH U
n300paxaTh Ha KOOPJUHATHOU IJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



cBOOOZHO ONEpUpPOBaTh MOHATHUAMU: HpPpalMOHAIbHbBIC, MOKa3aTelbHbIE U
naorapu(MUYECKUe HEpaBEHCTBA, HAXOAMTh MX pELIEHUS C  IOMOIIbIO
PaBHOCWIIBHBIX IIEPEXO/IOB;

OCYIIECTBIISAITh OTOOp KOpPHEM TMpU pEeUIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHMUS;

CBOOOZHO ONEpPUPOBATH IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAumble  (OpMyJbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJHO ONEPUPOBATh MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOAUTh PEILCHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAJIbHBIX, UPPALMOHAIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemars palMOHAJIBHEIE, UppalOHAIbHBIE, IIOKa3aTelIbHEbIE,
naorapuMUyYecKue M TPUTOHOMETPUYECKHE YpaBHEHMs] U  HEPABEHCTBA,
coJiepalire MOJIyJIM U TapaMeTphl;

OPUMEHSTh Tpapuueckrue MEeTObl AJi PEIICHUs YPaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJIEJIUPOBAaTh peajbHble CUTyalldd Ha S3bIKE aireOpbl, COCTABISTH
BBIPAKEHUSI, YpPaBHEHHUS, HEPABEHCTBA M HUX CHCTEMbl [0 YCIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM allfapaTta ajireopsl,
UHTEPIPETUPOBATH MOJIYYEHHBIA PE3YNIbTAT.

DOyHKUMHU ¥ rpadukm:

CTPOUTh TpaUKu KOMMO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApHOrO
UCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH F€OMETPUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPANHATHOM
IJIOCKOCTH;

CBOOOJTHO  OMNEpUpPOBATh MOHATUSAMU: TIpaUKH TPUTOHOMETPUUYECKHX
byHKITHI;

OpPUMEHATh (QYHKIUHM JJI1 MOJCIUPOBAHHMA M HCCIEIOBAaHHUS pealbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

UCTIOJIb30BaTh MPOU3BOIHYIO JIJISl MCCIENOBaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaUCHUS (PYHKIIMU HEPEPbIBHOM Ha
OTPE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO ISl HAXOXKIEHUS HAWIY4lIero peuieHus B
IPUKJIAJHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKHUX, 3a/1a4ax, JJIs ONPEIEICHUS
CKOPOCTH U YCKOPEHHS TPOoIecca, 3aJaHHOTO (GOpMyIIoi Uiu rpadukom;



CBOOOJTHO OMEpPUPOBaTH TOHATHSMHU: TIEPBOOOpa3Hasi, OMpeaeTEHHbBIN
WHTETrpajl, HAXOJUTh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (PYHKIUH U BBIYUCIATH
uHTerpain no gopmyne Herotona-Jlen6uuna;

HAXOJUTh TUIOMIAHU TUIOCKUX (UTYP U OOBEMBI TEJl C TOMOIIBIO HHTETPAJIA;

UMETh TMPEJCTaBICHUE O MAaTEeMaTHYECKOM MOJICTMPOBAHUM Ha TpPHUMEpE
cocrapnieHus nudPepeHInanbHbIX YPaBHCHU;

pemaTh MpUKIAIHBIE 33aa4i, B TOM YHUCJIE COIUAIBHO-I)KOHOMHUYECKOTO |
(PU3NIECKOro XapaKTepa, CpeCTBAMH MaTEeMaTHISCKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo 4acos 3J1eKTp0HHI)le
Ne HaumeHoBaHue pa3aeioB Kontpo IpakTuy (uudposrbie) BocrnurareabHbIi
n/n TeM MPOrpamMmmbl Bceero JbHBIC eCcKme oOpa3oBaTeJib NOTEeHIH A
padoThl padoTnI HbIe pecypchl pasneiia/TeMbl
YCTAHOBJICHUC
JOBEPUTCIIbHBIX OTHOIlIeHI/Iﬁ
MEXKIY YYUTEIIEM U €TO
y‘{CHI/IKaMI/I,
MHokecTBO AEUCTBUTEITLHBIX httos://resh.ed CIOCOOCTBYIONINX
ps://resh.edu.
yucell. MHOFOquHBI. ) TMO3UTUBHOMY BOCHPUATUIO
ru/subject/51/10 | o6yqarommmucs
PanmonaneHble ypaBHEHHS U 24 1 y
/ MeAarorn4ecKux TpeOoBaHMA
HepaBeHCTBA. CUCTEMBI VUHTeIs, PUBTEUSHHIO HX
JIMHEVHBIX ypaBHeHI/Iﬁ BHUMaHUS K 00CYyX/1aeMOH Ha
ypoke uHpOopMaIvy,
AKTHUBU3ALINU UX
IO3HABATEIIFHOM
ACATECIIBHOCTHU
opranuszans medcraa
MOTHBUPOBAHHBIX U
https://resh.edu. | 2PYMPOBAHHBIX yHaIIUXCS
dyaknun u rpadpuku.

y pad ru/subject/51/10 | M HX HEyCneBaiOMMMH
CrenerHast GyHKIHS C IEITBIM 12 1 / OJIHOKJIACCHHKAMH, JAIOIIET0
IokKasarTejeM MIKOJIbHUKAM COLINAJIbBHO

3HAYUMBII OIIBIT
COTPpYAHUYECTBA U B3aI/IMHOI71
TIOMOIIIH;
ApudmeTrndecknuil KOpeHb N-oi BKJIIOYEHHE B YPOK UTPOBBIX
crenenu. MppannoHaibHbie 15 1 BUJIOB NCATCIBHOCTH,
KOTOPBIC ITOMOTatoT
ypaBHEHUS



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/

MOJIep’KaTh MOTHBALIHIO
JleTel K NOJTY4YEHHIO 3HaHUH,
HaJIa)KUBAHMIO TTO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHHUH B KJ1acce,
MIOMOTAIOT YCTAHOBIICHUIO
JIOOpOKETATEITHHON
aTMoc(hepsl BO BpeMs ypoka

[oka3zarenbHas GyHKIHSL.
[Toka3aTenbHBIC YpaBHEHHS

10

MHULUUPOBAHUE MU TOJAEPIKKA
HUCCIEN0BATEILCKON
NEATEILHOCTH IIKOJILHHUKOB B
paMkax peanuzanuu M
MHAVBUAYaAJIbHBIX "
TPYIIIOBBIX
HCCIIEIOBATENBCKUX MPOCKTOB,
qTo aacT y‘-IeHI/IKaM
BO3MOKHOCTb npuodpecTu
HaBBIK CaMOCTOSTEILHOTO
pelieHus TEOPETUYECKOM
pOOIEMBI, HaBBIK
TCHEPHUPOBAHUS U O(OPMIICHUS
COOCTBEHHBIX HJEH, HAaBBIK
YBOXUTEJIBHOIO OTHOLIEHUS K
9y)KUM HAesM, O(pOPMIICHHBIM
B paborax JIpyTUX
HCCJIIeIOBATEIICH, HaBBIK
ITyOIUIHOTO BBICTYIIJIEHUS
nepexn ayIUTOpHEil,
apryMEHTUPOBaHUS "
OTCTaMBaHUSI CBOEH  TOYKH
3peHusl.

Jlorapudmudaeckast GyHKITHS.
Jlorapudmuueckue ypaBHEHUs

18

https://resh.edu.

ru/subject/51/10

[

BKJIIOUEHHUE B YPOK UTPOBBIX
BHZIOB JICATEIFHOCTH,
KOTOPBIE IIOMOTAIOT
MOAJEP’KATh MOTUBALIUIO
JIeTeH K MOJy4YEeHUIO 3HaHUH,

HaJIa)KUBAHUIO ITO3UTHUBHBIX
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MEXIIMYHOCTHBIX
OTHOILCHUH B Ki1acce,
TIOMOTal0T YCTaHOBJIEHHIO
JIOOpOrKETATEIBHOM
aTMocdepbl BO BpeMs ypoka

Tpuronomerpuueckue
BBIPAXEHUS U YPABHEHUSI

22

opraHuzanus medcraa
MOTHBHPOBAHHBIX U
3pYIUPOBAHHBIX YUALIUXCS
HaJl UX HEYCIIEBAIOIUMHU
OJIHOKJIACCHUKaMH,
JIAFOLIETO IKOJIbHUKAM
COLIMATIBHO 3HAYMMBIH OBIT
COTPYIHHYECTBA U
B3aUMHOMW ITOMOILY;

ITocnenoBaTensLHOCTH U
MIPOTPECCUU

10

MpUMEHEHHE Ha ypoke
MHTEPAKTUBHBIX OpPM pabOThI
oOyJaronuxcs:
HHTEIUIEKTYaIbHBIX urp,
CTUMYJIHAPYIOILMX
MO3HABATCIBHYIO MOTHBAIIUIO

HenpepoiBHBIE QyHKINH.
[TpousBoanas

20

NPUMEHEHHE Ha YPOKe
MHTEPAaKTUBHBIX (opM
paboThI 00yYarOIIUXCSL:
WHTEJJICKTYaJIbHBIX UTD,
CTUMYJIHPYIOLIHX
MI03HABATEIBHYIO
MOTHBALHUIO

[ToBTOpenue, 0600MIEHHE,
cucTeMaTu3anusa 3HaHUU

https://resh.edu.

ru/subject/51/10

L

MPUMEHEHHE Ha YPOKe
HMHTEPAKTHBHBIX (hOpM
paboThI 00YYAOLITUXCS:
HHTEJUIEKTYaJIbHBIX UID,
CTUMYJITHPYIOIIUX
MO3HABATEJIbHYIO
MOTHBAIIUIO; TUCKYCCHIA,
KOTOPLIC JAI0T yYalluMcs
BO3MOXKHOCTh MPHOOpECTH



https://resh.edu.ru/subject/51/10/
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OIIBIT BEACHUS
KOHCTPYKTHUBHOT'O THAJIOra,;
IPYMIIOBOW paboOThI UITH
paboThI B mapax, KOTOpbIe
y4ar IKOJIbHUKOB
KOMaHIHOH paboTe u
B3aUMOJICHCTBHIO C APYTHMH
JETBMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10




11 KIIACC

KosnnyectBo yacos JIEKTPOHHbBIE BocnurareabHbIH
Ne HaumeHoBaHue pa3/ieioB M TeM (undposBbie) MOTEHIUAJ

n/n NPorpaMmsblI o0pa3oBaTe/bHbIE paszeJia/TeMbl
KonTpoasn
pecypchl

ble padoThI

Bcero

oprauusaius medceraa
MOTHUBHPOBAHHBIX U
3Py IHUPOBAHHBIX

https://resh.edu.ru/sub | YIaWUXCH HaLUX
22 1 lect/51/11/ HEYCIIEBAIOIIMMU

IIPOU3BOAHOMN OJTHOKJIACCHUKAMH,
JAIOLIETO IKOIbHUKAM

HccnenoBanue GpyHKIMI ¢ TOMOIIbIO

COITMAJIbHO 3HAYUMBIN
ONBIT COTPYIHUYECTBA U
B3aNMHOM TTIOMOIITH;

OpraHI/I:‘}aHI/IH Hle(l)CTBa
MOTI/IBI/IpOBaHHbIX nu
9PYAMPOBAHHBIX
https://resh.edu.ru/sub | YIaMUXCA HALUX

. HEYCIICBAOIINUMHU
[TepBooOpaznast u UHTETpal 12 1 ject/51/11/ 4 R

OJIHOKJIACCHUKAMH,
JIAOIIIETO IIKOJIbBHUKAM
COIMAJIbHO 3HAYNMBIN
OMBIT COTPYIHUUYECTBA U
B3aUMHOM ITOMOIIIH;

VHHUIUHPOBAHUE U
MOICPIKKA
HCCIIEN0BATEILCKOM
https://resh.edu.ru/subject/51| mesATENHPHOCTH MIKOJIHHUKOB B
bynkumii. TpuroHoMeTpu4ecKue 14 1 At/ pamMKax peanu3aluu UM
HepaBeHCTBa I/IHJII/IBI/I}IyaJ'H)HI)IX n
TPYIIIOBBIX
HCCIIEN0BATENLCKUX
MIPOEKTOB, YTO AACT

I'paduku TPUrOHOMETPHUUECKUX
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yU€HHKaM BO3MOXHOCTh
nproOPECTH HABBIK
CaMOCTOSITEIILHOTO PELICHUS
TEOPETUIECKON MPOOIEMBI,
HaBBIK T€HEPUPOBAHUS U

o opMIICHHUS COOCTBEHHBIX
UJiei, HaBBIK YBAKUTECILHOTO
OTHOIICHUS K UY)KUM HIEAM,
o opMIICHHBIM B paboTax
JIPYTUX UCCIIEeIOBATEINCH,
HaBBIK ITyOIUYHOTO
BBICTYIUICHUS [IEPe]T
ayIUTOPHEH,
apryMEHTUPOBAHUS U
OTCTaWBaHUs CBOEN TOUKH
3peHusl.

HppaunoHanbHble, IOKa3aTEIbHbIE U
JorapupmMUUECcKre HEPaBEHCTBA

24

https://resh.edu.ru/sub

ject/51/11/

BKITIOUYCHHUE B YPOK
WUI'pOBBLIX BUJ0OB
JACATCIBHOCTH, KOTOPBIC
TTOMOTAIOT TIOAAEePKATh
MOTHBAITHIO JICTEH K
MTOJTYYCHHUIO 3HAHUMH,
HaJIQ)KMBAHUIO
MTO3UTHUBHBIX
MEKITHIHOCTHBIX
OTHOIICHHH B KJIacce,
MIOMOTAl0T YCTAHOBIICHHIO
JI0OpOIKETATETBHOM
aTMoc(epbl BO BpeMs

ypoka

KommiekcHrle yncina

10

https://resh.edu.ru/sub

ject/51/11

oprauusaius edcraa
MOTHBHPOBAHHBIX 1
3Py IHUPOBAHHBIX
ydamuxcsd Had ux
HEYCIIEBAIOIIUMHU
OJIHOKJTACCHUKAMH,
JIAFOIIET0 MIKOJIbHUKAM
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COIIMAJIbHO 3HAYNMBIN
OTIBIT COTPYIHAYIECTBA 1
B3aUMHOM ITOMOIIIH;

Harypanbasle u nienslie yncia

10

https://resh.edu.ru/sub

ject/51/11

BKITIOYCHHE B YPOK
HUTPOBEBIX BUIOB
JESITETBHOCTH, KOTOPBIC
MIOMOTAIOT MOIACPIKATH
MOTHBAIUIO JIETEN K
TTONTYYCHUIO 3HAHWH,
HaJa)KMBaHHIO
IIO3UTHUBHBIX
MEXKJINYHOCTHBIX
OTHOIIICHHH B KJacce,
ITOMOTAIOT YCTAaHOBJICHUIO
JOOpOIKETaTEBHOM
aTMocdepbl BO BpeMst

ypoka

Cucrembl palluoOHAIbHBIX,
UPPAIMOHATIFHBIX TTOKA3aTENbHBIX U
JOTapu(PMHUECKIX YPaBHEHUH

12

https://resh.edu.ru/sub

ject/51/11/

BKIIIOUEHHUE B YPOK
PIFpOBLIX BUI0OB
JIEATENBHOCTH, KOTOPbIE
MOMOTraloT NOJIePKaTh
MOTHBAIUIO JETEH K
MOJIyYEHUIO 3HAHUH,
HaJTQKUBAHUIO
MO3UTHBHBIX
MEXJIMYHOCTHBIX
OTHOIIIEHHH B Kjlacce,
TIOMOT'al0T YCTaHOBJICHUIO
IOOpOsKeNaTenbHOM
aTMoc(epbl BO BpeMs

ypoka

3aauu ¢ mapaMeTpamu

16

https://resh.edu.ru/sub

ject/51/11

BKITIOUYCHHUE B YPOK
WUTPOBBIX BUJIOB

JIESTENBHOCTH, KOTOPhIE
TTOMOTAIOT TIOJIePKATh
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MOTHBAIUIO JIETEN K
MTONTYYCHUIO 3HAHUH,
HAJTAXXUBAHUIO
ITIO3UTHUBHBIX
MEXKINYHOCTHBIX
OTHOIIICHHH B KJacce,
ITOMOTAIOT YCTAaHOBJICHUIO
JOOPOIKENATEITBHOM
aTMocdepbl BO BpeMst

ypoka

[ToBTOpenue, 06001IEHNE,
CHCTEMaTH3aIns 3HaHUH

16

https://resh.edu.ru/sub

ject/51/11/

MIPUMEHEHHE Ha YPOKe
HWHTEPAKTUBHBIX opM
paboTHl O0yJarOIITUXCS:
HWHTEIUICKTYaIIbHBIX UTD,
CTUMYJIUPYIOIINX
MI03HABATENBHY IO
MOTHBALUIO; IUCKYCCUH,
KOTOpBIE TAIOT YUIaIUMCS
BO3MOXKHOCTB ITPHOOpECTH
OIIBIT BEJACHUS
KOHCTPYKTHBHOTO
QIaJora; TPYTIIOBOM
paboThI WK pabOTHI B
rapax, KOTopble y4aT
IIKOJIBHUKOB KOMaHIIHOﬁ
paboTe 1 B3aUMOACHCTBHUIO
C IPYTUMU IETHMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

136

10
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHBbIE
Ne nudposbIe
e Tema ypoxka Beero KonTpoabnbie | IlpakTuueckue 0GpazoBaTebHbIE
padoThI padoThI pecypebi
1 MHOXecTBO, onepanuu Haj MHOKECTBAMU U 1
HX CBOICTBA
2 Jluarpammel Diinepa-Benna 1
3 [IprMmeHeHre TEOPETUKO-MHOKECTBEHHOT'O 1
ammapara JiUIsl peleHus 3a1a4
Parmmonansable ynciaa. OOBIKHOBEHHBIC U
4 JeCITUYHBIC POOU, TPOIIEHTHI, OECKOHCYHBIE 1
eproaIecKue Apoou
Parmonansuble ynciaa. OOBIKHOBEHHBIC U
5 JECATUYHBIC IPOOH, TIPOLICHTHI, 0ECKOHEUHBIE 1
MIEPHONIECKUEC APOOH
5 [IpumeneHune npobeit U MPOLEHTOB IS 1
pelieHus: NpUKIaAHbIX 3a1a4
7 [Tpumenenue apobeii U MPOIECHTOB IS 1
pelieHus: NpUKIaaHbIX 3a1a4
8 JlericTBUTENIbHBIEC YKCIIa. PalioHaabHbIE 1
HWppalMOHAJIbHBIC YHCIIa
9 Apudmernueckue oneparuu ¢ 1
JCHCTBUTEILHBIMU YHCIIAMU
10 Moynb IeMCTBUTENBHOTO YUCIIA U €T0 1

CBOMCTBA




11

[TpubnmxE€HHBIE BRIYUCICHUS, IPABUTIA
OKpYTJICHUS, TPUKHUKA U OLIEHKA Pe3yJIbTaTa
BBIYUCIIEHUI

12

OCHOBHBIE METO/BI PELICHUS LIETBIX U
IpOOHO-PAIMOHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PELICHHUS LENbIX U
JNPpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIEC METO/IbI PELICHUS LENBIX U
IpOOHO-PAIMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

15

MHoOro4wieHsl OT OAHON EPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOYJICH C
ocraTtkoM. Teopema besy

16

MHOro4JIeHBI C LENbIMA KO3 PHUIIMEHTaAMH.
Teopema Buera

17

Pemenue cucrem JIMHENHBIX YpaBHEHUN

18

Pemenue cucrem TMHENHBIX YpaBHEHUN

19

Marpuua CuCTEMBI IMHEUHBIX YPaBHEHUM.
OnpenenuTenb MaTPUILIbI 2X2, €ro
F€OMETPUYECKNNA CMBICI U CBOMCTBA,;
BBIYMCIICHHUE €TI0 3HAYCHUS

20

Onpenenurens MaTPUIIBI 2X2, €T0
T€OMETPUUYECKUIN CMBICT U CBONCTBA;
BBIYHCJICHNE €r0 3HAYSHUS

21

IIpuMeHeHne onpeaenuTeNs Ul PeIeHus
CUCTEMBI JIMHEHHBIX YPaBHEHUN




22

Perrenue npukiagHpix 3a1a4 C IOMOIIbIO
CHUCTEMBbI JTMHEWHBIX YPaBHEHUI

23

Pemenne npukiaaHeIX 3aa4d ¢ IOMOILBIO
CUCTEMBI JIMHENHBIX YPaBHEHUN

24

KonTponbHas pabota: "PannonanbHble
ypaBHEHHUsI U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIHS, CIOCOOBI 3a7aHus PYHKIIUH.
B3anmuo obpatabie Gpynkiun. KoMmosuius
byHKIUH

26

I'paduk pyHkunu. dnemeHTapHbIE
npeoOpa3oBaHus rpaguKoB QyHKIHHA

27

OO6mnacTb onpeaeneHuss 1 MHOXKECTBO
3HaueHuil pyHkuuu. Hynu dyHkimm.
[TpomexyTKH 3HaK TOCTOSTHCTBA

28

UéErable 1 HEYETHBIC (DYHKITUH.
[lepuomnueckue Gynkuuu. [IpoMexyTKu
MOHOTOHHOCTH (DYHKITUH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonpiee 1 HauMeHblIIee 3HaYeHUE
(GYHKINY Ha TPOMEKYTKE

30

Jluneiinas, KBagpaTudHas U IpoOOHO-
TUHEWHas QyHKIUU

31

DneMeHTapHOE UCCIIEI0BAHUE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUI

32

DneMeHTapHOe UCCIIeIOBAHNE U TIOCTPOCHUE
rpaduKOB ATUX (HYHKIIHA




Crernens ¢ LICJIBIM MoKa3aTeneM. bruaom

33 Herotona

34 Crenens ¢ 1eabpIM okazaTeneM. bunom
Herorona

35 CrenenHast QyHKIIUS C HaTypalbHBIM U
1eNIbIM TToKa3areneM. E€ cBoiicTBa u rpaduk

36 KontponsHas pabdora: "CreneHnas QyHKIIHSL.
E€ cBoiictBa u rpaduk”

37 Apudmerndeckuii KOpeHb HaTypaJIbHON
CTETICHU U €r0 CBOWCTBA

38 ApudmeTrueckuil KOpeHb HATypaIbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpazoBaHus YMCIOBBIX BBIPAKCHUH,
COJIEpKAIIMX CTETIEHU U KOPHU

40 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH,
COJIEpIKAIIMX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUH,
COJIEpIKaIINX CTETIEHU U KOPHU
Wppanuonansubie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHUS HPPAIlMOHATBHBIX
YpaBHEHUI
WppanmonaneHble ypaBHeHNs. OCHOBHBIE

43 METO/Ibl PEIIECHUS NPPALMOHAIIBHBIX
YpaBHEHUI
Uppanuonansubie ypaBHeHU. OCHOBHBIE

44 METO/IbI PEIICHHS UPPALMOHAIBHBIX

YpaBHEHUM




PaBHOCHUIIBHEIE Mepexobl B pCHICHUUA

45 UppalMOHANIbHBIX YpaBHEHUN

46 PaBHOCUIIbHBIE TIEpEXObI B PEUICHUH
UppalMOHAIbHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
UppalMOHAIbHBIX YPaBHEHUI

48 PaBHOCUIIBHBIE IEPEXObI B PELIEHUU
UppalMOHAILHBIX YpaBHEHUN
CBoiicTBa u rpaduk KOpHs N-0if CTENEeHN KaK

49 (GbyHKIMM 0OOpaTHOM CTETICHH C HAaTyPaJTbHBIM
MOoKa3aTesneM
CoiicTBa 1 rpaguK KOpHS N-Oi CTENIEHU KaK

50 (GyHKIIUU 00paTHOM CTENEHU C HaTypaTbHBIM
MoKa3aTeneM
KonrtpomnbHas pabdora: "CoiicTBa u rpagux

o1 KOpHs N-oii crenenn. MppannoHansHbIe
ypaBHEHUS"

59 CreneHsb ¢ pallMOHATIBHBIM [TOKA3aTENEM U €€
CBOMCTBa

53 Crenenb ¢ paluOHAIBHBIM MMOKA3aTeNIeM U €€
CBOMCTBA

54 CreneHs C paliOHATBHBIM MTOKa3aTeNeM U €€
CBOMCTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOKWCTBA U
rpaduk

56 Hcnonws3oBanue rpadpuka GyHKIUN A5

pelIcHUs ypaBHEHU I




Hcnonb3oBanue rpaduka GyHKIUN IS

57 . 1
pellieHus ypaBHeHU!
[Toxa3arenbHble ypaBHeHUS. OCHOBHBIE

58 . 1
METO/IBI pEIIeHUS MOKa3aTebHBIX YPaBHEHHH
[TokazarenbHble ypaBHeHHs. OCHOBHBIC

59 Y 1
METO/IbI pEIICHUS MOKa3aTeNbHBIX YPaBHEHHH
[TokazarenbHble ypaBHeHHsI. OCHOBHBIC

60 ’ 1
METO/IbI peIIeHUs T0Ka3aTeNbHbIX YPaBHEHHH
KonTponbnas pabota: "IlokazarenpHas

61 | 1
¢bynkius. [lokasarenbHble ypaBHEHUS

62 Jlorapudm uucna. CpoiicTBa norapudma 1

63 Jlorapugm uucna. CoiicTa Jorapugpma 1

64 Jlorapugwm uucna. CoiicTBa norapupma 1

65 €CATHYHBIC U HATYPaJIbHBIE TOTApHPMBI 1

y
66 €CATHYHBIC U HATYPaJIbHBIE TOTapHPMBI 1
y

67 [IpeoOpazoBanue BeIpaXEHUH, COIEPIKAIINX 1
sorapupmbl

68 IIpeoOpa3oBanue BhIpaXKEHUH, COIEPIKAIIUX 1
Jorapudmbl
[IpeoOpa3zoBaHue BbIpaXEHH, COIEPIKALIUX

69 ’ 1
Jorapu@msl

70 Jlorapudpmuueckas pyHKusA, €€ CBONCTBA U 1
rpadpux

71 Jlorapudmuaeckas GpyHKIus, €€ CBOHCTBA U 1
rpaduk
Hcnonb3oBanue rpaduka GyHKIUN A5

72 Y 1

pellieHus ypaBHeHU!




Hcnonb3oBanue rpaduka GyHKIUN IS

73 pelIeHHs ypaBHEHUI
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/Ibl PeIIeHuUs JorapuPMUUECKIX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

75 METO/IbI peleHus Jorapu(pMUIECKUX
YpaBHEHUI
Jlorapudmuaeckue ypaBuenusi. OCHOBHBIC

76 METO/BI peIIeHUs JIorapu(PMUIECKUX
ypaBHEHUN

77 PaBHOCUIIBHBIE TTEPEXOIbI B pEIICHUH
Jorapu(pMHUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE ITEPEXO/IbI B PEILICHUH
Jorapu(PMUUECKUX YpaBHEHUI

79 Kontponbnas padota: "Jlorapudmuaeckas
¢bynkuus. Jlorapudpmudeckue ypaBHeHus"

80 CuHycC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAaHI'€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHUHYC M apKTaHI'€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuyeckast OKpy>KHOCTb,

84 OIpeAEIeHNE TPUTOHOMETPUUECKHUX

(GYHKIMH 4UCIOBOrO apryMeHTa




Tpuronomerpuyeckast OKpyKHOCTb,

85 OTpe/IelICHIE TPUTOHOMETPUUECKUX 1
(YHKIWN 9ACIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPUUYECKUE (DOPMYJITBI 1

89 OcCHOBHBIE TPUTOHOMETPUUYECKUE (DOPMYJITBI 1

90 [IpeobpazoBaHre TPUTOHOMETPUYECKUX 1
BBIPA)KCHU I

o1 [IpeobpazoBaHre TPUTOHOMETPUYECKUX 1
BBIPAKCHUI

92 [IpeoOpa3zoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpAXKCHU I

94 Pemrenne TpuroHoMeTpruUECKUX ypaBHEHUM 1

95 Pelrenue TpUroHoMeTprUUECKUX YpaBHEHUM 1

96 Perrenue TpuroHoMeTprUUECKUX yYpaBHEHUM 1

97 Pemenne TpuroHoOMETpUUECKUX YpaBHEHUI 1

98 Pemienue TpUroHOMETPHUYECKUX ypaBHEHHUN 1

99 Pemenue TpUroHOMETPHUYECKUX ypaBHEHUN 1

100 Pemenne TpUroHOMETPHUYECKUX YpaBHEHHUN 1
KounTponbhas pabota:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U 1

TPUTOHOMETPHYECKHUE ypaBHEeHUA"




HOCHC,Z[OBE[TCJIBHOCTI/I, CITIOCOOBI 3aJaHus

102 [ocaenoBareabHoCcTe. MeTon
MaTeMaTHYECKOW MHITYKIHH
MOHOTOHHBIE B OTPaHUYECHHBIC

103 nocje0BaTebHOCTU. McTopHs aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerndeckasi mporpeccust

105 I'eomerpuueckas nporpeccus

106 beckoneuHo yObIBarolas reoMeTpuueckas
nporpeccus

107 CymMma O6eckOHeuHO yObIBatoLIei
reoOMeTpUYECKOM Iporpeccun

108 JIMHENHBIN U SKCIOHEHIUATIBHBIA POCT.
Hucno e. DopMya CIOKHBIX TPOLEHTOB

109 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB

110 Vcrionb30BaHuE MPOTPECCUH IS PEIICHUS
pealbHBIX 33724 MPUKJIAJIHOTO XapaKTepa

111 Kontposnbnas padora: "[locinenoBareabHOCTH
U nporpeccun”

112 HenpepriBHbIE DyHKITNN U UX CBOMCTBA

113 Touka pa3zpbiBa. ACUMIITOTHI TpadUKOB
byHKIHi

114 CaoiicTBa QyHKIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

116 MeTtoa MHTEpBaJIOB Ul PEILIEHUSI HEPABEHCTB




117

Meton HUHTCPBAJIOB UIA PCIICHUA HCPABCHCTB

118 Meroa HHTEPBAIIOB Ul PELICHUS HEPABEHCTB
[IprmeHeHre CBOMCTB HENPEPHIBHBIX

119
(GyHKUMH 1715 pelieHus 3a1a4

120 IIpuMmeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH A715 pelieHus 3a1a4

epBasi U BTOpasi IPOU3BOAHBIE (PYHKIIMH

121 I1

122 Omnpenenenne, reoMETPUIECKHI CMBICIT
MTPOU3BOTHOM

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOIHOMN

124 YpaBHeHHE KacaTeIbHOH K rpaduky
byHKIIUN

195 VYpaBHeHHEe KacaTeIbHOH K rpaduky
byHKIMIH

OM3BOJHBIE DJIEMEHTAPHBIX (PYHKIMM
126 IT
OM3BOJHBIE 2JIEMEHTAPHBIX (PYHKIIMM

127 IT

128 IIponsBoaHas CyMMBI, TPOU3BEAEHNUS,
YaCTHOT'O ¥ KOMIIO3UIMU (DYyHKIMH

129 IIponsBoaHas CyMMBI, IPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU (QYyHKIUI

130 [IpousBoaHas CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMITO3UINH (HyHKIUNA

131 Kontponbnas padora: "[IpousBognas"

132 [ToBTOpeHue, 00001IEHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHus"




133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHKIMN"
134 HroroBast koHTpobHAs paboTa
135 HroroBast koHTpobHAs paboTa
136 HOBTOPGHI/IG, 0000111eHNE, CHCTEMATH3aIUs 1
3HaHU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

KonuyecTBo yacos JIEKTPOHHBIE
Ne uudgposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTuyeckue 06pasoBaTeIbHbIE
padoThI padoThI pecypebi
1 [TpumeHeHne Npou3BOIHON K UCCIEIOBAHUIO 1
(GyHKIIUI Ha MOHOTOHHOCTb M 3KCTPEMYMBbI
) [TpumeHeHne Npon3BOJHON K UCCIIEIOBAaHUIO 1
(GYHKIMH HA MOHOTOHHOCTB U DKCTPEMYMBI
3 [IpumeHeHne npou3BOIHON K UCCIIEI0OBAaHUIO 1
(GYHKIMN HAa MOHOTOHHOCTb U DKCTPEMYMBI
4 IIpuMeHeHne NPOU3BOIHOMN K UCCIIEIOBAHUIO 1
(GYHKIMH HAa MOHOTOHHOCTb U SKCTPEMYMBI
5 [TpumeHeHne Npou3BOIHON K UCCIEIOBAHUIO 1
(GyHKIIUI Ha MOHOTOHHOCTb M 3KCTPEMYMBbI
6 [IpuMeHeHre NPOU3BOJHON K UCCIIEIOBAHUIO 1
(GYHKIMH HA MOHOTOHHOCTB U DKCTPEMYMBI
Haxoxzaenne HauboIbI111ero 1 HAUMEHBILIETO
7 3HAa4YCeHHUs HENPEPHIBHON (QYHKLNHU HA 1
OTpe3Ke
Haxoxxaenne HanOobIIero 1 HAMMEHbIIETO
8 3HauEHUs HEMPEpbIBHON (QYHKIINH Ha 1
OTpe3Ke
Haxoxzaenne HauboIbIIero 1 HAUMEHbBILIETO
9 3HAa4YeHHUs HeNPEPbIBHON (PYHKLNHU HA 1
OTpe3Ke




10

Haxoxaenne HauboIbIIero 1 HANMEHBIIIETO
3HAYeHUs HETIPEPhIBHOM PyHKIMU Ha
OTpe3Ke

11

Haxoxzaenne Haubo1b111ero 1 HAMMEHbILIETO
3HA4YEeHHUs HENPEPHIBHON (PYHKLNHU HA
OTpE3Ke

12

Haxoxxnenne HanOoJbIIero 1 HAMMEHbIIETO
3HAYEeHHS HETIPEPHIBHOM (PyHKIIMU Ha
OTpe3Ke

13

[IpumeHneHre nporu3BOIHOMN ISl HAXOXKICHUS
HAaWJIy4lIEro pelIeHUs B IPUKIAJIHBIX
3ajayax

14

HpI/IMeHeHI/Ie HpOHBBO,Z[HOﬁ JJIA HaXOXKACHUA
HAaWJIy4dIero pCucHUA B IPUKITIaJHBIX
3aJadyax

15

[IpumeneHne nponu3BOIHON IS
ONpeIETIeHUsI CKOPOCTU U YCKOPEHUS
mporiecca, 3aIaHHOT0 (OPMYJION UITH
rpadukom

16

[IpuMeHeHne Mpou3BOIHON 1S
OIpeEIIEHUs] CKOPOCTU U YCKOPEHUS
npoiiecca, 3aJaHHOro (GopMyJI0i Uil
rpadukom

17

Komnosunus ¢pyHkuit

18

Komnosunus ¢pyHkumit

19

Kommozurust GyHKImit

20

['eomeTpuyeckue oOpas3pl ypaBHEHUN Ha
KOOPAMHATHOW IIOCKOCTH




I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

21 KOOPAMHATHOW IIOCKOCTH

29 KonTtponbHast pabora: "HcciaenoBanue
(GYHKIUI C TOMOIIBIO TPOU3BOIHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBONCTBO
NepBOOOPA3HBIX

24 [TepBooOpa3HbIe 37IEMEHTAPHBIX (QYHKITUH.
[IpaBuna HaxoxkIeHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe 3NeMEHTapHBIX (QYHKITHI.
[TpaBuna HaX0XkIeHUS! IEPBOOOPA3HBIX

26 Nuterpan. I'eoMeTpuuecKuii CMbICI
MHTErpasa

97 Brruncnenue onpeaeni€HHOro HHTErpaa mo
dbopmyne Hetorona-Jleiioauia

08 Boruncnenue onpenenéHHOro HHTerpaia mno
dopmyne Herorona-Jleitbnuia

29 [IpuMeneHue nHTerpaa 1 HaX0XKACHUS
TIomIaied TIoCKuX Guryp

30 [TpumeneHue nHTErpaa A HaX0XIeHUs
00BEMOB reOMETPUUECKUX Tell

31 [Tpumeps! pemennit nuddepeHImaTbHbIX
YpaBHEHUU

32 [Tpumeps! pemeHuit AU pepeHnanbHbIX
YpaBHEHUU
Maremarruueckoe MOJCIIUPOBAHUE PEATbHBIX

33 MIPOIIECCOB € MOMOIIBIO Au(hepeHITnaTbHBIX

ypaBHEHUU




KonTtponsHas padora: "[leppooOpaznas u

34 " 1
MHTErpa

35 Tpuronomerpuyeckue QyHKINH, UX 1
CBOICcTBa U rpaduKu

36 Tpuronomerpuveckne QyHKINHU, HX 1
CBOWCTBA U TpaduKu

37 Tpuronomerpuiecknue QyHKINHU, HX 1
CBOICTBa U TpaduKH

38 Tpuronomerpuueckue QyHKIUH, UX 1
CBOIicTBa U rpaduxu

39 Tpuronomerpuyeckue QyHKIUH, UX 1
CBOICcTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKUX

40 YpaBHEHHI C TTIOMOIIIBIO 1
TPUTOHOMETPHYECKOI OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHHUH C TTOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YPaBHEHUH C TIOMOIIIbIO 1
TPUTOHOMETPHYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKUX

43 YPaBHEHH C TIOMOIIIBIO 1
TPUTOHOMETPHUUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpU4YECKUX HEPABEHCTB 1

eIIeHNe TPUTOHOMETPUYECKHX HEPABEHCTB
45 P 1
eIIeHNe TPUTOHOMETPHUYECKHX HEPABCHCTB
46 P 1
47 Pemenre TpuroHoMeTpHYECKMX HEPABEHCTB 1




KonTtponsHas padora: "['paduku

48 TPUTOHOMETPUICCKUX (PYHKITHMN.
Tpuronomerpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
MOKA3aTEIbLHBIX HEPABCHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTENIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTEeJIbHBIX HEPABEHCTB

59 OcHOBHBIE METO/IbI PELICHUS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
norapuMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
JorapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELICHUS
jorapu(MUUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/IBI PEIICHUS
norapu(MUUECKHX HEPABEHCTB

57 OcHOBHBIE METObI PELICHUS
UppanMoOHATLHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHAIILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELICHUS
UppalMOHANILHBIX HEPABEHCTB

60 OcHOBHBIE METO/IBI PELICHUS

VPPALMOHAIIBHBIX HEPABEHCTB




I'paduueckue MeTob! perIeHus

61 UppalMOHAIBHBIX YPaBHEHUH

62 I'paduueckre MeTOIbI pelIeHus
UppaMOHALHBIX YPaBHEHHHA

63 ['padrueckrie METOIBI peIICHNUS
II0OKA3aTeJIbHBIX YPaBHEHUU

64 I'paduueckue MeTobI penIeHus
IIOKa3aTeNIbHbIX HEPABEHCTB

65 I'paduueckue MeTo bl perIeHus
JorapupMHUUECKUX YpaBHEHUH

66 I'paduueckre MeToIbl perIeHus
norapu(MUIECKIX HEPABEHCTB

67 I'paduueckre MeTobI pelIeHus
norapuMHUECKUX HEPABEHCTB
I'padmueckue MeToabI perieHUs

68 MOKa3aTeNbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUU
I'paduueckre MeTOIbI pelIeHus

69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'padmueckue MeToabI pemieHUs

70 MOKA3aTENbHBIX U JTOTapu(OMUIECKUX
HEPaBEHCTB
I'paduueckre MeTobl pelIeHus

71 MOKA3aTeIbHBIX U JIOTapU(PMUIECKUX

HCPAaBCHCTB




KonTtponsHas pabdora: "UppanuonanbHele,

72 MOKa3aTeNIbHbIE U JIOTapU(PMUIECKUEC
HepaBeHcTBa"
KommnekcHsle uncna. AnreOpanueckas u

73 TpUrOHOMETpUYEcKas (JOPMBbI 3aITUCH
KOMILJIEKCHOT'O YHCIIa
Kommnnekcusle uncna. Anredpanyeckas 1

74 TpUTOHOMETpHUYecKas (POPMBI 3aITUCH
KOMIUIEKCHOI'O YHciia

75 Apudmernueckue oneparmu ¢
KOMILJICKCHBIMHU YUCIIAMH

76 Apudmernueckue oneparmu ¢
KOMIIJICKCHBIMH YUCIIAMU

77 N300pakeHre KOMIIJICKCHBIX YHCEN Ha
KOOPAMHATHOW IIOCKOCTH

78 N300paxeHne KOMIUIEKCHBIX YMCEN Ha
KOOPAMHATHOW IIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii ctenenu us3
KOMIUIEKCHOT'O YHciia

80 ®opmyna Myaspa. KopHu N-oi crenesu us3
KOMILJIEKCHOT'O YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YnCel s

81 petieHus pU3NYECKUX U FreOMETPUIECKUX
3a1a4

82 KonTtponpHas padora: "KomruiekcHbie
qucia'

83 HarypanbHble U mensie yrcia

84 HarypanbHble 1 nensle yucna




HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LCIIbIX

85
qucen

86 [TpuMeHeHne NPU3HAKOB JIIMMOCTH LIETBIX
yuce

87 [TpuMeHeHne NprU3HAKOB IETUMOCTH LIETIX
gucen: HOJl u HOK

88 [IpumeHneHne npU3HAKOB AETUMOCTH LIEJIBIX
gucen: HOJl u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTH LIENIBIX
YHCeN: OCTaTKU IO MOJYJIIO

90 [IpumeHeHne NPU3HAKOB JIETMMOCTH LIEbIX
YHCeJl: OCTaTKU [0 MOAYJIIO
[TpumeHeHne NPU3HAKOB IEIUMOCTH LIETBIX

91 yucen: alroput™ EBknnia s pemenus
3aJa4 B LIEJIbIX YHCIax

92 KonTtponsHas padora: "Teopus nenbix
yucen"
Cucrtema ¥ COBOKYITHOCTb YPaBHEHUIA.

93 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEICTBUS
Cucrema 1 COBOKYITHOCTh YPaBHEHUH.

94 PaBHOCHUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

95 OCHOBHBIE METO/IbI PELLICHUSI CUCTEM U
COBOKYIIHOCTEW pallMOHAIbHBIX YPABHEHUI
OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U

96 COBOKYITHOCTEH UppaliOHATIBHBIX

ypaBHEHUU




OCHOBHEIE MCTO/bI PCIICHUA CUCTCM U

97
COBOKYITHOCTCH IMOKA3aTCIIbHBIX YPaBHCHHUU

OcCHOBHBIE METOBI PELICHNS CUCTEM U
COBOKYITHOCTEW MOKa3aTEIbHbIX YPABHEHUN

98

OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U
99 COBOKYITHOCTEH JIoTapu(pMUIECKUX
YPaBHEHUU

OCHOBHBIE METO/IbI PEUICHHS CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUU

[IpuMeHeHne cucTeM K penieHuo
MaTeMaTHYECKUX 3a/1a4 1 33/1a4 U3

101 pa3IMuYHbIX 00acTel HAYKH U peabHOM
KHU3HHU, HHTEPIPETAIHS TIOTYISHHBIX
pe3yIbTaToB

[IpumeHeHne cucTeM K pereHuto
MaTeMaTHYECKHX 3a/1ad 1 3a7a4 u3

102 pa3IMYHbBIX 00JacTel HayKH U pealbHON
KHU3HHU, HHTEPIPETaIUs NOTYyYSHHBIX
pEe3yJIbTaToB

[IpumeHeHre HEPaBEHCTB K PEIICHHIO
MaTeMaTHYeCcKHX 3aJ1a4 1 3aj1a4 13

103 pa3nuyHbIX 001acTe HAYKH U PEeabHOM
KM3HU, HHTEPIPETAIHS TOTYIESHHBIX
pe3yIbTaToB

KoHnTtponbHas padora: "Cucremsl
104 paloHaIBHBIX, UPPALUOHATBHBIX

MOKA3aTENbHBIX U JIOTapu(OMUIECKUX
ypaBHEHUI"




105

PanuonanbHbIe YpaBHCHHU C ITapaMETpaMu

106 ParmonanbHble HEpPaBEHCTBA C MMapaMeTpaMu

107 PanyonanbHbIe CUCTEMBI C TApaAMETPAMU

108 WppannoHansHble ypaBHEHHUS, HEPABEHCTBA
C MmapameTpaMu

109 HppanmonanbHble CUCTEMBI C TapaMETPAMHU

110 Iloka3zarenbHbIe ypaBHEHU, HEPABEHCTBA C
napameTpamu

111 [lokazarenbHbIE CUCTEMBI C TApaMETPaMu

112 Jlorapudmuuecke ypaBHEHHsI, HEPaBEHCTBA
C MmapameTpaMu

113 Jlorapudmudeckre CHCTEMBI ¢ TapaMeTpaMu

114 TpuroHomeTpudeckrue ypaBHEHUs C
napameTpamu

115 TpuroHomeTpr4ecKre HEPaBeHCTBA C
napameTpamu

116 TpuUroHOMETpUYECKHE CUCTEMBI C
napameTpamu
IlocTtpoenue u uccienoBaHue

117 MaTeMaTHYeCKUX MOJIeNIell peallbHbIX
CUTYallMil C TOMOIIBIO YPABHEHUH C
napameTpamu
ITocTtpoenue u uccienoBaHue

118 MaTeMaTHYECKUX MOJIeNIeil pealbHbIX
CUTYyallMil C TOMOIIBIO CUCTEM YPABHEHUH C
napamMeTpamu

119 ITocTtpoenue u uccienoBaHue

MAaTC€MAaTU4YCCKUX MOI[CJICI\/'I PCaJIbHBIX




CHUTYAIIHMiA C TIOMOIIBIO CUCTEM YPaBHEHHIA C
napameTpamu

KoHTponbHast pabora: "3amauu ¢

120 .
napameTpamu

121 [ToBTOpEeHme, 0600IICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

122 [loBTOpenue, 06061IeHNE, cUCTEMaTH3aLUs
3HaHM: "YpaBHeHns"

123 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus. CUCTEMBbl ypaBHEHUN"

124 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AITIS
3HaHuii: "HepaBencraa"

125 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AITUS
3HaHuii: "HepaBeHncraa"

126 [loBTOpenue, 060061IeHNE, CUCTEMaTH3aLUs
3HaHuii: "HepaseHncraa"

BTOpEHHUE, [ICHHUE, CUCTeMAaTHU3aIHS

127 [ToBTOpenue, o0o0IIeHNE, CHCTEMaTH3a
3HaHuil: "[IpousBoanas u e€ npuMeneHue"

128 [ToBTOpenue, 0000IIeHHE, CUCTEMATU3AIIHS
3HaHuii: "lIponsBoaHas u e€ npumeHenue"

129 [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AITUS
3HaHuii: "[IponsBogHas u e€ npumeHeHue"

130 [ToBTOpEeHmE, 0600IICHNE, CHCTEMATH3AIUS
3HaHui: "MHTErpan u ero npumeHeHue"

131 [ToBTOpenue, 00o0IIeHNE, CUCTEMATH3AIHS
3HaHui: "OyHkuun"

132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS

3HaHuil: "OyHkuun"




133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuil: "OyHKIMK"
134 HroroBast kKoHTpoOIBbHAs paboTa
135 HroroBas koHTpoIbHas paboTa
136 HOBTOPCHI/IC, 000011IeHHE, CUCTEMATH3AINS 1
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

YyeOHUK:
Mopakosuu A.I"., Cemenos I1.B.

Maremartuka: anre6pa M Ha4dajla MaTCMaTUYCCKOI'0 aHajin3a, rcOMCTpPUs.

Anrebpa u Havajga MaTeMaTU4YecKoro aHanu3a (0a30BbIi U yriIyOJICHHBIH
ypoBHH). 10-11 knacc. MOl MHEMO3HWHA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

O6pazoBarenpHas matdopma SAKmace

POII
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