MHWHHUCTEPCTBO ITPOCBEIIEHUSA POCCUICKON ®EJIEPALIUNA
MunucrepcrBo odpaszopanust Pecnydsmmku TreiBa
AJMHMHUCTPAUMs MYHUIUNIIAJIBHOIO paiiona "OBopcknii Ko:xkyyH'" Pecnyoiiuku TrhiBa

MBOY «Carabsiackas COIIl OBHOpPCKOro KoxKyyHa»

«I[TPUHSATA» «YTBEPXJIAIO»
Ha 3aCEaHuu JIMpeKTop MIKOJIBIL:
IIeJarOru4ecKoro CoBeTa Has3prTait O.M.
IIporoxon 1 [Tpukaz Ne 181
oT «30» aBrycra 2023 1. oT «31» aBrycra 2023 1.
( )

AOKYMEHT NOANnNCAH
SNEKTPOHHOW MOAMUCHIO

CepTudmkat: 26239E71E78FA3DA7A7BI97F8IF64898
Bnapeneu: Hasbitan Onbra Maagbip-oonosHa
[evicteuteneH: ¢ 05.04.2023 go 28.06.2024

\. J

PABOYAS ITPOI'PAMMA
(Unentudukarop 2309400)

y4eOHOro npeaMera «AJjredpa 1 Ha4aJla MATEMaTHYeCKOI0 aHAJIM3a. Y 1y0IeHHbII
YPOBEHb»

it o0yyarormuxcs 10 knacca

CocraBureins:
Mourym KnaBaus CanpliiraHoBHa
Y4MTENIb MAaTEMATUKU

c. Carasbl 2023r.



HOACHUTEJBbHASA 3AIIUCKA

VY4eOHb1ii kypc «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHAIHM3a» SIBISETCS OIHUM U3
HamOojiee 3HAYMMBIX B TIPOrpamMMe CpeaHEro oO0IIero oOpa3oBaHUs, TOCKOJBKY, C OIXHOMU
CTOPOHBI, OH oOOecreurnBaeT WHCTPYMEHTANbHYIO 0a3y s H3Y4YeHHs] BCEX ECTECTBEHHO-
Hay4YHBIX KypCOB, a C JIPYroil CTOPOHBI, (POPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIICHHUE
0o0ydJaromuxcsi Ha YpPOBHE, HEOOXOAMMOM [Jii OCBOSHUS HH(POPMATHKH, OOIIECTBO3HAHUSA,
WUCTOpPUU, CIOBECHOCTH M JPYrUX JUCHHUIUIMH. B pamkax maHHOro ydeOHOro Kypca
oOyyaromuecss OBJIAJICBAIOT YHHUBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
(dhopMynupyeT CBOM IOCTHXKEHUSI B MaTeMaTU4ecKoil popme.

VY4eOHbIil Kypc anreOpbl U Ha4al MAaTEeMAaTHYECKOTO aHAJIM3a 3aKJaJlbIBA€T OCHOBY IS
YCOCIIHOTO  OBJAACHUA 3aKOHaAMM (1)I/ISI/IKI/I, XUMHU, 6I/IOJ'IOFI/II/I, IIOHUMAaHHUsI OCHOBHBIX
TEHACHIMA pPa3BUTHS HKOHOMUKH M OOIIECTBEHHOW J>XU3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPCMCHHBIX I_[I/I(i)pOBBIX U KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBCPCHHO HCIIOJIB30BAThH UX IJIA
JnajgpHEHIero oOpa3oBaHMsT W B IIOBCEIHEBHOW JKM3HM. B TO XKe Bpems OBIajeHUE
a0CTPAKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIIUSIMU aireOpbl 1 MaTeMaTHYECKOTO aHalu3a
pas3sBuBACT YMCHHC HaXOAWUTb 3aKOHOMCPHOCTH, 000CHOBBIBATH HUCTUHHOCTBh, OOKa3bIBAaTh
YTBEPKACHUSI C MOMOIIBI0 MHAYKIIMH U PacCy AaTh NEAYKTUBHO, HCIIOIb30BaTh 0000IICHNE U
KOHKpETH3aInio, abCTparupoBaHWe M aHAIOTHIO, (OPMHpPYET KpeaTHBHOE M KPUTHYECKOE
MBIIIJICHUEC.

B xoxe um3yuenus yueOHOro kKypca «Auredbpa M Hayana MaTeMaTHYECKOTO aHAINU3a»
oOydaromuyecss TMONydaloT HOBBIM OMBIT pPEMICHUS MPHUKIATHBIX 3a7]a4, CaMOCTOSTEILHOTO
IIOCTPOCHHsT MAaTEMAaTHYECKUX MOJENIECH pPEAIbHBIX CHUTYallMi, MHTEPIPETAlUU IOJyYEHHBIX
pelIeHui, 3HaKOMATCSI ¢ IpUMEpaMH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MpPHUpOJAE, HAyKe U
HCKYCCTBE, C BBIJAOINUMUCA MAaTCMATUYCCKUMU OTKPLITUAMU U UX aBTOPaMHU.

VY4eOHblil Kypc oO0nazaeT 3HAYUTEIbHBIM BOCHHUTATEIbHBIM MMOTEHLIHAJIOM, KOTOPBIN
peann3yeTcss Kak uepe3 ydeOHbId Marepual, CrocOoOCTBYIOMIMM (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHs, TaK W uepe3 crnenupuky y4eOHOU  JeATENBHOCTH, TpeOyromen
MPOJOJKUTEILHOM  KOHIEHTPAllMd  BHUMAaHUS, CaMOCTOSTEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yJbTarT.

B ocnoBe meTonukm 0o0yueHus anreOpe W HavajaM MaTEMaTUYECKOTO aHaIu3a JICKUT
JeSTEIbHOCTHBIN MPUHIUI O0yUEHUSI.

B cTpykType yuebHoro kypca «Anrebpa 1 Hauajga MaTeMaTUYECKOTO aHAJIM3a» BbIIEICHbI
CIIEIyIOIINE COJEpKaTeIbHO-METOUYECKHe JHUHUU: «Uucina U BBIYUCICHUSD», «DYHKIMH U
rpaduxmy, «YpaBHeHUs U HEpaBeHCTBay», «Havana MaremaTtudeckoro ananusay», « MHOXKeCTBa U
Jorukay. Bce OCHOBHBIE CONEpKATEIBHO-METOAMYECKUE JUHUU H3Y4YalOTCsl HA MPOTSHKEHUU
JBYX JIeT OOy4eHHUs Ha ypOBHE CpeHEero oOIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYT
JIpyra ¥ TOCTETICHHO HACHIIIASCh HOBBIMH TeMaMd W pazaenamu. JlaHHBIN ydeOHBId Kypc
ABJIICTCA  HWHTCIPAaTUBHBIM, ITOCKOJIBKY 06’I)eIII/IH$[CT B cebe COACPIKAaHNUEC HCCKOJBbKUX
MaTeMaTHYeCKUX AMCIMIUINH, TaKMX Kak anredpa, TPUTOHOMETPHS, MaTeMaTHYECKU aHalu3,
TEOpUsi MHOXKECTB, MaTeMaTudeckas Joruka u npyrue. [lo Mmepe Toro kak oOywaroriuecs
OBJIaIeBalOT BCE Oosiee MIMPOKHMM MAaTEMAaTHUYECKUM ammapaTtoM, y HHUX IOCIEI0BATEIHHO
(dbopMupyeTcss M COBEpPUICHCTBYETCS YMEHHE CTPOUTh MATEMATHUECKYI0 MOJENb peaabHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NPU W3YYEHHUU Y4YEOHOro Kypca, IJis pelieHus



CaMOCTOSITEJIFHO C(OPMYJIMPOBAHHONW MaTeMaTH4YeCKOW 3aladd, a 3aTeM HHTEpHpPETHPOBATh
CBOM OTBET.

ConepxaTenpHO-MeTOAMYECKass  JUHUS  «Yucima W BBIUMCICHHS»  3aBepIIaeT
(opMHpOBaHNE HABBHIKOB HCIIOJIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpoe ObUIO HAayaTo Ha
YPOBHE OCHOBHOro o0miero oopasosanus. Ha ypoBHe cpenHero obuiero oopa3oBaHus 0coboe
BHUMaHHE yAeNseTcss (OPMHPOBAHUIO HABHIKOB PAI[MOHAIBGHBIX BBIUYMCIICHUH, BKIIOYAIONINX B
ce0sl UCTIOJIb30BAHUE PA3IMYHBIX (DOPM 3aIHMCH YHCIIA, YMEHHUE JeJIaTh MPHUKHUIKY, BBIOIHITH
NpUOIMKEHHBIE BHIYMCIICHUS, OLIEHUBATD YUCIIOBBIC BBIPAXKEHUS, padOTaTh C MaTEeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIMMCSI MHOXKECTBAa HATYpPaJbHBIX, IIEIBIX, PAIIMOHAIBHBIX U
JCWCTBUTEIIFHBIX YHCEN JIOTOJHIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4YHceld. B kaxaom u3 aTux
MHOYKECTB PACCMAaTPHUBAIOTCS CBOMCTBEHHBIE €MY CIIEIIU(PHUECKUE 3aJa4l U OTIEPAINU: JICIICHUE
HAlleJo, OIEPUPOBAHME OCTAaTKAMH HAa MHOXKECTBE LENBIX YHCEN, O0COoOble CBOWMCTBa
palMoHANBHBIX U UPPALMOHAIBHBIX YHCEN, apu(MeTHUecKrue Oonepaiyy, a Takke H3BICUCHHE
KOpDHS  HAaTypaJbHOH CTENeHHM Ha MHOXECTBE KOMIUICKCHBIX 4YHcen.  bmaromaps
MOCIIEZIOBATEIbHOMY — PacIIMpPEHHIO  Kpyra HUCIIONB3YeMBIX YHCEI W 3HAaKOMCTBY C
BO3MOKHOCTSIMHM MX MIPUMEHEHUS JJISl PELICHUs Pa3InYHbIX 3a7a4 (hopMuUpyeTcs mpeacTaBieHIe
0 €IMHCTBE MaTEMATHKH KaK HayKH U €€ POJIM B MOCTPOSHUH MOJIEJIeH PeaIbHOTO MHUPa, IIMPOKO
UCTIONIB3YIOTCSl 0000IIEHNE U KOHKPETU3AIIHS.

JIuaus «YpaBHEHUS M HEPABEHCTBA» peaIM3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
YpOBHE cpegHero ooOmero oOpa3oBaHHs, IIOCKOJBKY B KaxaoM pasaene [Iporpammer
MIPEIyCMOTPEHO PEILICHHE COOTBETCTBYIOIIUX 3a/ad. B pesynprare oOydaromyecs OBIaJEeBaIOT
pa3MYHBIMH ~ METOJAaMHU PEIICHUS pPAlMOHAIBHBIX, HPPAUOHANBHBIX, IT0KA3aTEIbHBIX,
norapu()MUUECKUX ¥ TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB M CHCTEM, a TAaKXe 3ajad,
cojepxamux napamerpsl. [lomyuyeHHble yMEHHS IIMPOKO HCIOJIB3YIOTCS HPU HCCIEIOBAHUU
(GYHKIMH ¢ TOMOIIBIO MTPOU3BOIHOM, MTPH PEIICHUH TPUKIIATHBIX 3a/1a4 U 3a/1a4 Ha HaXOXKICHHUE
HanOOJBIINX U HAaMMEHBIINX 3HaYeHUH QyHKIMU. JlaHHas copepskaTebHas JTMHUS BKIIOYAET B
cebs Take (GOpPMHpPOBAHME YMEHHUH BBINONHATH pacuéTel Mo (opmynaMm, Mnpeodpa3zoBaHUSA
palMoOHATBFHBIX, UPPANUOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHN, a TaK)Ke BBIPAKCHHH,
COZep)KaIIMX CTermeHn M Jorapudmel. bmaromaps wu3ydeHuHro anredOpandeckoro MaTepHaia
MPOUCXOIUT JajbHEWIee pa3sBUTHE AITOPUTMHUYECKOTO W AOCTPAKTHOTO  MBIIUICHUS
oOydJaronmxcs, GOPMHUPYIOTCSI HaBBIKM JETYKTUBHBIX pacCyKACHUH, paOOThl C CHMBOJBHBIMH
(bopmamu, PECTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeuaraet d3pQeKTHBHbIE HHCTPYMEHTHI ISl PEIICHHS PAKTHYECKUX U €CTECTBEHHO-
HaYYHBIX 3324, HarJSITHO IEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

ConeprxaTenpHO-MeTOANYECKasT TUHUS «DYHKIUM U TpaUKH» TECHO NEpeIuieTaeTcs C
IpYTUMHU  JIMHUSMH ~ y4e0HOTO  Kypca, TIIOCKOJBKY B  KAaKOM-TO  CMBICIE  3a1aéT
MOCIIEZIOBATEIbHOCT,  M3y4YCHMs  MaTepHaia. V3yueHWe  CTEeNeHHOH, IOKa3aTelbHOH,
J0rapupMHUUECKON U TPUTOHOMETPUUECKUX (DYHKIMHA, UX CBOMCTB M TpaUKOB, UCIIOIb30BaHUE
GYHKIMA Ui pemieHusl 3aJa4 U3 JIPYruX y4eOHBIX MPEIMETOB M PEaJbHOW JKHU3HU TECHO
CBSI3aHO KaK ¢ MAaTEeMaTHYECKHUM aHaJHM30M, TaK U C peIIeHHeM ypaBHEHHH M HepaBeHCTB. IIpu
3TOM OoyblIoe BHHMAaHUE YyrAenseTcss (OPMUPOBAHHIO YMEHHS BBIpaXatb (opMyJIaMu
3aBUCHMOCTH MEXIy Pa3IMYHBIMH BEIWYMHAMM, HCCIEAOBATh MOJTy4YeHHbIE (DYHKIUH, CTPOUTH
ux rpaduxku. Marepuan 3TOH cojepXkaTelbHON JMHUM HallelleH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, MO3BOJISIOMIMX BBIPAXKaTh 3aBHCHMOCTH MEXIY BEIMYMHAMH B pa3inyHON (opme:
aHaJUTUYECKOH, Tpaduyeckoii M cnoBecHOW. Ero m3ydeHme cmocoOCTBYeT pPa3BHUTHIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTHM K  OOOOIIEHMIO U KOHKpETH3alluH,
HCIOJIb30BAHUIO AHAJIOTHM.

CopnepxartenbHas nuHus «Hauyana maTeMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacHIMpuTh KPYr KaKk MaTeMaTUYeCKUX, TaK M MPUKIAIHBIX 337a4, JOCTYMHBIX 00yYaronumcs,
TaK KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOUTH T'padUKH CIOXKHBIX (DYHKIMHA, OMpeaensTh UX
HauOOJbIINE U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI TeJ, HAXOIUTh
CKOPOCTHM U YCKOpeHHs TmpoleccoB. JlaHHas colepkaTenbHas JHHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHS MATEMaTH4YECKUX MOJEJIENH pealbHbIX CUTyallUuid, IO3BOJIAET
HaxXOJUTh HaWyylllee pPELICHHWE B MPHUKIAIHBIX, B TOM YHUCJIE COLHMAJIbHO-3KOHOMHYECKUX,
3ajayaXx. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOrO aHaju3a CIOCOOCTBYeT pPa3BUTHUIO
abCTpaKkTHOTO, (POPMATBEHO-IOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, ()OPMHUPOBAHUIO YMEHHUI
pacrno3HaBaTh IPOSIBICHUS 3aKOHOB MaTEeMAaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyydaromuecs
Y3HAIOT O BBIJAIONINXCS Pe3yabTaTax, MOMYyUYEHHBIX B XOJI€ PA3BUTHS MATEMAaTUKH KaK HAyKH, U
00 uX aBTOpax.

CopepxaTenpHo-MeTOANYECKas JHHUS «MHOXKECTBAa U JIOTHKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPUM MHOXKECTB U MAaTEMaTU4YEeCKOM JIOTMKH. TeopeTHKO-MHOKECTBEHHBIE
MIPE/ICTAaBICHUs] MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHKW W MpeasiaraloT Haubosee
YHHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIONIMI BCEe pa3fesibl MaTEeMAaTHKH U €€ MPUIOKEHHH, OHU
CBS3BIBAIOT Pa3HbIE MATEMATUUYECKUE IUCLIUIUIMHBI U UX IPUIIOKEHUS B euHoe Lenoe. [loatomy
BaXXHO JaTh BO3MOXHOCTH OOyd4aroumiemMycs I[OHUMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTeMaTHUKM M MCIIOJIb30BaTh €ro JJs BBIPAXEHUS CBOUX MbICHeH. [Ipyrum
Ba)KHBIM IPU3HAKOM MaTE€MaTUKU KaK HayKu Cle[yeT NMPU3HATh CBOMCTBEHHYIO €l CTPOrocTh
000OCHOBaHMI U ClIeOBaHHE ONpEeACNEHHBIM IpaBUIaM IOCTPOCHHS JO0Ka3aTeNIbCTB.
3HAaKOMCTBO C 3J€MEHTaMHM MaTeMaTHYeCKOM JIOTMKH CIIOCOOCTBYET DPa3BUTHIO JIOTHUECKOTO
MBIIIIEHHUS] 00yYaloIUXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCY’KIACHHSI HA OCHOBE JIOTMYECKHX
npaBm, GOPMHUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yueOHOoM Kypce «Anrebpa M Hayaja MaTEeMaTHYECKOTO aHalu3a» IMPHUCYTCTBYIOT
OCHOBbI ~ MaTeMaTH4YeCKOro  MOJEIUPOBAaHUS, KOTOpble  MpU3BaHbl  CIOCOOCTBOBATH
(OpMUPOBAHHMIO HABBIKOB TOCTPOCHHUS MOJETeil peanbHBIX CHUTYyalllil, HMCCIENOBAaHUS ATHX
MojieNiel C TIOMOIIbIO ammapata aiareOpbl M MaTeMaTHYEeCKOro aHajiu3a, WHTEpIpeTaluu
MOJIyYEHHBIX pe3ysibTaToB. Takue 3aJaHusi BIUIETEHbI B KaXAbIH U3 pa3lieJIOB MPOTPaMMBI,
MIOCKOJIbKY BECh MaTepHai y4eOHOro Kypca IMIMPOKO UCIONb3YeTCs Ul PEeIICHHs MPUKIATHBIX
3agay. Ilpu pemeHun peanbHBIX MPaKTHUECKUX 3aJad  oOydaromuecs pa3BUBAIOT
Ha0NII01aTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBAaTh Mpobdiemy. JledarenbHOCTh MO (OPMUPOBAHUIO
HAaBbIKOB PEIICHUs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B MPOILECCe U3yUeHUsl BCeX TeM Y4eOHOro
Kypca «Anredpa u Hauajga MaTeMaTHYEeCKOrO aHAIHU3ay.

Ha u3yuenne yuebHOro Kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOT0 aHAJIN3a» OTBOIAUTCS
272 gaca: B 10 xmacce — 136 4dacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 4daca B
HEJISTIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yucia 1 BbIYUCICHUSA

Panmonaneubie uncna. OOBIKHOBEHHBIC M JIECSITHYHBIE JAPOOH, MPOIECHTHI, OECKOHEUHBIE
nepuoanueckue 1poou. Ilpumenenue apodeli U MPOLEHTOB AJI PEUICHHs MPUKIAAHBIX 3a7a4 U3
pa3IUYHBIX OTPaCied 3HAHUWA U pPeaJIbHOW KU3HU.

JletictButenpHble uyncia. ParoHanbHbIE W WppaMOHANBHBIE 4Yuciaa. ApudMeTHuecKue
omnepalnuu ¢ JEeUCTBUTENbHBIMU 4yucIaMUu. MoOAyb JEUCTBUTEIBHOTO YHMCIIA U €r0 CBOMCTBA.
[IpuOnmx€HHbIE BBIYMCIICHUS, TIpaBUiIa OKPYIJIEHUS, INPUKHUJIKA M OLEHKAa pe3yibTara
BBIYMCIICHUI.

Crenens ¢ nenbiM nokasareneMm. bunom Herotona. Mcnonb3oBanue moaxonsimeit Gpopmbl
3aMMcH JeMCTBUTEIBHBIX YNCEN JUIsl pELIeHUs] TPAKTUUECKHX 3a]a4 U IPeICTaBICHHS JaHHBIX.

ApudmMeTnueckuii KOpeHb HATYPaATbHOM CTETICHH U €T0 CBOMCTRA.

Crenenb C palMOHAJIBHBIM IOKa3aTelleM M €€ CBOWMCTBAa, CTENEHb C JACHCTBUTEIbHBIM
IIOKa3aTeleM.

Jlorapudwm uyucna. CoiictBa norapudma. /lecsiTuunble U HaTypaldbHbBIE JIOTapUPMBI.

CuHyc, KOCMHYC, TaHT'€HC, KOTAaHI'€HC YMCJIOBOIO0 apryMeHTa. ApKCHUHYC, apKKOCHUHYC U
ApPKTAaHI€HC YHMCIIOBOI'O apryMEHTA.

YpaBHeHNS U HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHbIE NPe0Opa3OBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHHS U YpaBHEHMsI-ClleIcTBHs. HepaBeHCTBO, penieHue HepaBeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS IENBIX U IPOOHO-pAIlOHATBHBIX YPABHEHUN W HEPABEHCTB.
MHorounessl OT OJHOM IEpeMEHHOM. /[leleHue MHOrodjseHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousneHns! ¢ nenbiMu ko3 dunmrerramu. Teopema Buera.

[IpeoOpa3oBaHs YUUCIOBBIX BBIPAKECHHM, COACPKAIINX CTEIICHU 1 KOPHH.

Uppanmonaneupie  ypaBHeHHs. OCHOBHBIE METOABI  PEIICHHUS  HPPAMOHATBHBIX
ypaBHEHUH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I0KA3aTEIbHBIX YPaBHEHUI.

[IpeobpazoBanue BhIpaKEHUM, CONEPKAIIMX JTOTAPUPMEI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOIBI PEIICHUS JIOrapuMUIECKUX
YPaBHEHUM.

OcHoBHble TpUroHOMeTpuueckue Qopmyisl. [IpeoOpa3zoBaHHe TPUTOHOMETPHUUECKHX
BbIpaKCHU. PellleHre TpUroHoOMeTpU4ECKUX YPaBHEHUM.

Pemenne cucrem NMHENMHBIX ypaBHEHWH. MaTpuia CHUCTEMBl JMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKH CMBICI W CBOMCTBA, BBIYMCIICHHE €ro
3HAUYCHMs], IPUMEHEHUE ONPEASIUTEINS JJis PEIICHHUs] CUCTEMbI IMHEUHBIX ypaBHeHUH. Pelienue
NPUKJIAAHBIX 33/1a4 C MOMOILBIO CUCTEMBI JIMHEHWHBIX ypaBHEHUU. VccnenoBanue NOCTpOEHHON
MO/IEJI C TIOMOILBIO MAaTPHUIL U ONPEACITUTENEH.

[TocTpoeHne MareMaTHYECKUX MOJENEH pealbHOM CUTYallMM C IOMOLIbIO YPABHEHUH M
HepaBeHCTB. [IprMeHeHHe ypaBHEHHMI M HEPAaBEHCTB K PEIICHUI0 MAaTEMaTUYECKHMX 3a1ad U
3a/1a4 U3 pa3InYHbIX 00JIaCTe HAYKU U peabHOMN JKU3HH.

DyHKIUH U TpaGUKH

OyHkuus, crnocoObl 3ananus (yskuuu. Bzaummuao oOpatnblie ¢yskiuu. Kommosumus
¢ynkuuid. I'paduk pyHkmm. DneMeHTapHble Ipeodpa3oBaHus rpauKkoB QyHKIUI.



OO6nactp omnpeneneHuss U MHOXecTBO 3HaueHUi ¢yHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTossHcTBa. YETtHple n Heu€THhle QyHKuuH. Ilepuonmueckue ¢yHkimuu. [TpomexyTku
MOHOTOHHOCTH (yHKIIMHA. MaKkCUMyMbl U MUHUMYMBI (yHKIuU. Hambounbiee U HanMeEHbIIEe
3Ha4YeHUs (QYHKIUU HA IPOMEXYTKE.

JIvHeliHas1, KBaipaTUYHAsA U JpoOHO-THHENHHas (YHKIMU. DIeMEeHTapHOe UCCIIeI0BaHUE U
MMOCTPOCHHE UX TPaPUKOB.

CrenenHas (yHKIMs C HAaTypaJdbHbIM M Li€JbIM IoOKa3areneMm. EE cpoiicTBa u rpaduk.
CpoiictBa U rpaduk KOpHA N-Oi CTerneHH Kak (PYHKIMH OOpaTHOM CTENeHH ¢ HATypaJbHBIM
ITOKa3aTeNeM.

Iloka3zaTenpHast u gorapupmudeckas QyHKIUH, UX cBoicTBa U rpaduku. Vcnonabs3zoBanue
rpadukoB pyHKUMN U1 pelIeHNUs YpaBHEHUH.

Tpuronomerpudeckas OKpYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUYECKUX (YHKLUI
YHUCJIOBOI'O apryMEHTa.

@OyHKIHMOHAIbHbBIE 3aBUCUMOCTH B PEaJIbHBIX Mpolieccax U ABIEHUsX. [ pa@uku peasbHbIX
3aBUCHUMOCTEN.

Havasa maTeMaTH4ecKoro anajimnsa

IlocimeqoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs ITOCJIEA0BATENLHOCTEN. MeTo MaTeMaTHYECKOM
MHAYKIUH. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCJIECNOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHAIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass u  reomeTpuyeckas — mporpeccuu. beckoHeuHo — yObIBaromas
reomeTpuyueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH IeOMETPHUUYECKONW MPOrpeccui.
JIvHEeWHBIN M HOKCHOHEHUHAIbHBIM pocT. Yuciao e. @opmysia CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IpOrpeccuy sl pelIeHNs pealIbHbIX 3aa4 IPUKIAJHOIO XapaKTepa.

HenpepoiBHble ¢GyHKIMH W UX CBOHCTBa. Touku paspbiBa. ACHMITOTHI T'padHKOB
¢ynkuuii. CBoiicTBa (yHKUMH HENpPEephIBHBIX Ha OTpe3ke. MeToja MHTEpBajlOB ISl pEIleHUs
HepaBeHCTB. [IpyuMeHeHre CBOMCTB HENPEPBIBHBIX (PYHKILUH JUIs peIIeHus 3a/1ay.

[lepBas u BTOpas npousBoAHbIe PyHKIUHN. ONpeneneHnue, reOMeTpUIeCKUN U (PU3UYeCKUN
CMBICIT IPOM3BOAHOM. Y paBHEHUE KacaTeIbHOU K rpa@uKy PyHKIIHU.

IIponsBosHbIe 3neMeHTapHbIX GYyHKUMH. [Ipon3BoaHAas CyMMBI, IPOU3BEIEHHSI, YACTHOTO
Y KOMITO3UIMH (YHKIIUH.

MHo:xecTBa H JIOTHKA

MHoecTBO, Olepaly HaJl MHOXECTBAMM M UX cBoWcTBa. /lnarpammel Jiinepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONHMCAHMUS PEANBHBIX NPOLECCOB U
SIBJICHUH, TIPY PEIIEHUH 3a/1a4 U3 JPYTUX y4eOHbIX MPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO  MAaTeMAaTH4YeCKOro  OOBEKTa,  CJIEIACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIC YPABHEHUS.

IUDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHH) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI
1) rpaKIaHCKOro BOCIIMTAHUA:

C(i)OpMI/IpOBaHHOCTB Fpa)KHaHCKOﬁ IIO3MII1H o6yqa10merocsi KaK aKTHMBHOI'O H
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOI‘O OGH.[GCTBa, MNpEaACTaBJICHUC O MAaTCMAaTUYCCKUX OCHOBAX



(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUM, MpPOIEAyp TpaxkIaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHI U JAPYTO€), YMEHHE B3aMMOJCHCTBOBATH C COIMAIBHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U HAa3HAYCHUEM;

2) NATPUOTHYECKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh POCCUNUCKON TPakIaHCKON MICHTHYHOCTH, YBKEHUS K MPOILLIOMY U
HACTOSIIIEMY POCCHIICKOM MAaT€MAaTHUKH, [IEHHOCTHOE OTHOUIEHHWE K JTOCTHXKEHUSIM POCCHUMCKUX
MaTE€MAaTUKOB M POCCUUCKOW MAaTeMAaTHYECKOW IIKOJbl, MCIOJb30BAHUE 3TUX JIOCTHXKEHHUI B
JIPYTUX HayKaX, TEXHOJIOTUAX, cpepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoja, c(HOpMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEJICHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAyKU W JESTEIbHOCTBIO YYEHOIO, OCO3HAaHME JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOWYHBOTO OYIyIIEro;

4) 3cTeTHYECKOr0 BOCTIUTAHUS

3CTETUYECKOE  OTHOIIEHHE K  MHpY, BKIIOYas  ICTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHUH, pacCyX ICHHH, BOCHPUUMYHUBOCTD K
MaTeMaTHUYECKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMATHUECKHUE 3HAHUS B MHTEpECaX 3710POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaTaHCHPOBAHHBINA PEKUM 3aHITHIA U OTABIXA, perysipHas Gu3ndecKkas akTUBHOCTB),
(u3HUecKOoe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03I0POBUTEIHHON JACSITEILHOCTEIO,

6) TPy10BOr0 BOCIMTAHMS

TOTOBHOCTh K TPY/y, OCO3HaHHE IIEHHOCTH TPYI0Jt00Us, HHTEpEC K pa3IUdHbIM cdepam
npo¢eCCUOHATBHON JESTEIPHOCTH, CBA3aHHBIM C MAaTEMaTUKOW W €€ MPUIOKCHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOp Oyayimiel mnpodeccud U pealn30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA TIPOTSIKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
NPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HAaIPAaBIEHHOCTH;

7) IKOJOTHYECKOT0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KyJIbTYypbl, IOHUMAaHHE BIUSHUS COLUAIBHO-
SKOHOMUYECKHX IPOLIECCOB HAa COCTOSHHME MPUPOJHONM M COLMAIBHON Cpellbl, OCO3HAHUE
r100aJbHOTO  XapakTepa  JKOJIOTHYECKHX  MpoOjieM, OpUeHTalus Ha  [pPUMEHEHHe
MaTeMaTHYECKUX 3HAHUW JUIsl pelieHus 3ajja4 B 00JacTU OKpY’Kalolled cpejbl, IUIaHWPOBAaHUE
MOCTYNKOB U OLICHKU UX BO3MOXKHBIX MOCJIEICTBUM JIJIs1 OKPY>KAIOIIEH CPEIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSA HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAaHWE MATeMaTUYECKOW HAyKH Kak cqepbl
YEJI0BEUYECKOM ESITENIbHOCTH, TANOB €€ Pa3BUTHUS M 3HAYMMOCTH JJI Pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHUE SI3bIKOM MATEMAaTHUKU U MaTEMAaTHUYECKOUN KyJIbTYpOi KaKk CpeJICTBOM MO3HAHUS MHUPA,
TOTOBHOCTBH OCYIIECTBIISITh MPOSKTHYIO U MUCCIIEIOBATEIBCKYIO NEATEIbHOCTh MHIUBUAYAIbHO U
B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEpPCcaIbHbIe yYeOHbIC 1eHCTBUS



Ba3oBble JJornueckue neicTBHA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC INPHU3HAKK MaTeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHHHA MEXAY TMOHATHAMH, (DOPMYIHPOBATH ONpEACICHHUS IOHATHH,
yCTaHABJIMBATh CYIICCTBEHHBIH TPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHMS JUIS OOOOIICHHS H
CpaBHEHUsI, KpUTEPHH TPOBOUMOI0 aHAJIN34;

BOCTIPUHAMATh, (OPMYJIHPOBAaTh W MPEOOPa3OBBIBATH CYXKICHHS: YTBEPIUTEIbHBIE W
OTpHIIATEIIbHBIC, CIMHIUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC;

BBISIBIIAITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NMPOTUBOpEYHs B (hakTax,
JAHHBIX, HAONIONEHUSIX W YTBEPXKACHUAX, TMpeuiaratb KPUTEPHH JUIS  BBIIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECYUHNH;

JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, ACITYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIOUEHUH, YMO3AKITIOUECHHI 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIFHO JIOKAa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKACHUH (TIpsMbIE U
OT TIPOTUBHOTO), BBICTPaMBATh APTYMEHTAIMIO, NPUBOJAUTH IPHUMEPHl W KOHTPIPHUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIC CY)KJICHHS U BHIBOJIBL;

BbIOMpaTh crmoco0 pemeHus ydeOHOH 3anaun (CpaBHUBaTh HECKOJIBKO BapUaHTOB
pemieHus, BbIOMpaTh HamOolee TMOIXOASIIUN ¢ YYETOM CaMOCTOSTENIBHO BBIJCIEHHBIX
KpUTEPHEB).

Ba3oBble nccienoBaTebCcKue 1elCTBUA:

WCIIOJIH30BaTh BOMPOCHI KaK MCCIIEI0BATEIBCKHUI HHCTPYMEHT IMO3HAHUS, (JOPMYIHPOBATH
BOMPOCHI, (DUKCUPYIOIIME NPOTHBOpEUYHE, MpoOieMy, YCTaHaBIMBATb HCKOMOE M JaHHOE,
(hopMHpPOBATH THITOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO — CIUIAHUPOBAHHBIA  DKCIICPUMEHT, HCCIEAOBAaHUE I10
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SIBJICHMS, MPOLECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXTy 00bEKTaMH, SBJICHUSMH, TPOIECCAMHU;

CaMOCTOATENEHO (HOPMYITUPOBATh 000OIICHUST ¥ BBIBOJIBI MO PE3yJIbTaTaM IMPOBEAEHHOTO
HAOJIOZICHNUSI, UCCIIEOBAHUS, OLIEHUBATh JTOCTOBEPHOCTD MOIYUYEHHBIX PE3YIbTAaTOB, BHIBOJIOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, & TAKXKE BBIIBUTATH MPEATIONIOKEHUS O
€T0 Pa3BUTHH B HOBBIX yCIIOBHUSIX.

PabGora ¢ undpopmaunmeii:

BBISIBIIATh JE(UIMTH MHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC U JIJIS
peleHus 3a/1a9H;

BBIOMpaTh MH(POPMALMIO W3 HCTOYHHKOB pa3jMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEMATH3UpPOBaTh W HWHTEPHPETHPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIOB U  (HopMm
MIPECTaBIICHUS,

CTPYKTYpHUPOBaTh  WHPOPMAIMIO, TMPEACTaBIATh €€ B  pas3iuyHbIX  (opmax,
WTIOCTPUPOBATH I'pauiuecKH;

OLICHUBATh HAAEGKHOCTH HHGOPMAIMM O CAMOCTOSTEIBHO CPOPMYIHPOBAHHBIM
KPUTEPHSIM.

KomMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Oo0wmenue:

BOCIIpMHUMATb H q)OpMYJ'II/IpOBaTB CYXICHUA B COOTBECTCTBUU C YCIIOBUSAMH U LECIIIMH
oOmIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHMEHHBIX



TEKCTaX, JaBaTh IIOSCHEHHS 110 XOJIy pEIICHHs 3aJadd, KOMMEHTHUPOBATH MOJTY4YEHHBIH
pe3ynbTar;

B X0JIe 0OCYKIEHUs 33a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOM TeMbI, MPOOIEMHI,
pemaeMoii 3a/1a4M, BBICKA3bIBaTh WMJCH, HAICJICHHBIC HA IOMCK PELICHUs, CONOCTABIATH CBOH
CYXJIEHUS C CYXICHHUAMHU JPYTUX YYACTHUKOB JHAJOra, OOHapyXKUBaTh Pa3IMuMe U CXOJCTBO
MO3UINH, B KOPPEKTHOU Ppopme hopMyTupoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHS,

NPEACTaBIATh PE3yJIbTAThl PEIICHUS 33Jadyd, SKCIEPHUMEHTa, HCCIECJOBaHUs, IMPOCKTa,
CaMOCTOATCIBHO BBI6I/IpaTB Q)opMaT BBICTYIIVICHUA C y‘-IéTOM 3a/la4y  Ope3CHTAluu U
0COOEHHOCTEH ayJUTOPHH.

Pery/iiTUBHbIE YHUBEpPCAJIbHbIE YUeOHbIE /IeiiCTBHSA

Camoopranu3amnus:

COCTaBIISITh IUIAH, AITOPUTM PEIICHUS 3aJa4d, BbIOUpaTh CIOCOO pemeHUs ¢ y4EToM
MMEIOIINXCST PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh M KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOW UHPOPMAIINH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJLIEKT:

BJIQJIETh HABBIKAMHU TTO3HABATEIILHON pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIHMTENBHBIX TPOIECCOB, WX pE3yJbTaTOB, BJIAJETh CIIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJISI TIPOLIECCa U Pe3yJIbTaTa PeICHNsI MaTeMaTHUECKOW 3a1auu;

MPEIBUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPH PEIICHUM 3a/la4d, BHOCHUTH
KOPPEKTUBHI B JIESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa MEJIHM W YCIOBHAM, OOBICHATh HPUYHHEI
JTOCTYKEHHS] WM HEAOCTHIKCHHS PpEe3yNbTaTOB JEATeIhbHOCTH, HAXOAWUTh OIIMOKY, J1aBaTh
OLIEHKY ITPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1esITeIbHOCTD:

MMOHMMATh M MCTOJIh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUIYAIBHOU paOOTHI TIpH
pelieHHH y4YeOHBIX 3a7ad, NPHHAMATH IIeJIb COBMECTHOH JIEATEILHOCTH, IUIAHUPOBATH
OpTraHu3aIlui0 COBMECTHON Pa0OTHI, paclpelneisaTh BUABI PadOT, JOTOBAapHBATHCS, O00CYXIATh
MIPOIIECC U Pe3yNbTaT PaboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYyNNOBBIX (hopmax paboTel (0OCYXIeHUS, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBD) M WHBIE), BBIOJIHATH CBOKO YacTh PabOThl U KOOPAMHHPOBATH CBOU JEHCTBUS C
JIPYTUMH YJICHAMH KOMAaHJIbI, OIICHWBATh Ka4deCTBO CBOETO BKJIaJa B OOIIMHA TPOIYKT II0
KpUTEPHSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSI.

HNPEIMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kiacce oOyyaromMiCsl TMOJYYUT CIEAYIOLIHE MpPEAMETHBIC
pe3yJbTaThl IO OTAENBHBIM TeMaM palboueil mporpamMMbl yuyeOHOro Kypca «Anredpa um Hadaia
MaTeMaTUYECKOT0 aHAJIU3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: PALMOHAIIBHOE YNCII0, OECKOHEYHas MepHoArYecKas
IpoOb, MPOIEHTHI, WPPALOHAIBHOE YHCIO, MHOXKECTBA PAI[MOHAJIBHBIX M JAEHCTBUTEIBHBIX
YHUCEeN, MOYJIb JEHCTBUTEIBHOTO YHUCIIA;

MPUMEHSATH IpOOH U MPOLIEHTHI [T PeIeHHs] IPUKIAIHBIX 3a/1a4 U3 pa3IMyHbIX OTpaciel
3HAHUU U PEAIbHOM KU3HU;



INPUMEHATh NPUOIMKEHHBIC BBIUMCIICHUS, NPAaBUJIA OKPYIJICHUs, NPUKUAKY U OLEHKY
pe3ynbTaTa BEIYUCICHUN;

CBOOOJTHO ONEPUPOBATHh IOHATHEM: CTENEHb C IIeJBIM IOKa3aTeJeM, HCIOIb30BaTh
HNOJIXOASAILYI0 (hOpMY 3allUCH JEHCTBUTENbHBIX YMCEN I PELIeHUs MNPAaKTUYECKUX 3agad |
NpeICTaBICHHS JaHHbIX;

CBOOOJHO OMEpUPOBATH MOHATHEM: aAPUPMETUUECKUN KOPEHb HATypaIbHOMN CTETICHU;

CBOOOJIHO ONEPHPOBATH MOHATHEM: CTENIEHb C PALIMOHATIBHBIM [TOKa3aTeNeM;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMH: Jiorapu(M YHCIA, AECATUYHBIE W HATypalbHbBIE
aorapudmsl;

CBOOOJIHO ONEpPUPOBATH HOHATHUSAMM: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOIO
aprymMeHra;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, apPKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHHUS H HEPABEHCTBA:

CBOOOAHO  OMEpUpOBaTh  MOHATHSMHU:  TOXIECTBO, ypaBHEHUE,  HEPABEHCTBO,
PaBHOCWIIbHBIE YPaBHEHHUS U YPaBHEHUS-CIIEICTBUS, pABHOCWIIbHBIE HEPABEHCTBA;

NPUMEHATh pa3IMYHbIC METOJbl pPEIICHHs palMOHAIBHBIX W JAPOOHO-pallMOHAIBHBIX
ypaBHEHHIA, TIPUMEHSTH METO/I HHTEPBAJIOB JUUIsl PEIICHUs] HEPABEHCTB;

CBOOOJIHO ONEPUPOBaTh HMOHATHUSAMM: MHOTOYJIEH OT OJHOW MEPEeMEHHOW, MHOTOWIEH C
HEeNbIMA KO3 QHUIMEHTaMH, KOPHH MHOTOYICHA, IPUMEHSATh JeJieHHe MHOrOWIeHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3agad;

CBOOOJITHO ONepupoBaTh MOHATHAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpuIla,
OnpeAeNnuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenurens 2 X 2 i BBIUUCIEHUS €ro 3HAYCHMsI, IPUMEHATh ONPECIUTENHN JUIsl peIIeHus
CHUCTEMBl JMHEWHBIX ypaBHEHHH, MOJEIMPOBATh PEAJbHBIE CUTYallMHd C IMOMOIIBIO CHUCTEMbI
JUHEMHBIX YpaBHEHMH, HCCIEN0BaTh I[OCTPOEHHBIE MOJEIM C IIOMOIIbIO MaTpull U
olpenenuTeNneil, HHTEepIPEeTUPOBATh MOJYUYSHHBIH pe3ysbTar;

UCIOJIb30BATh CBOMCTBA JEHCTBUI C KOPHAMH JAJIsl TPeoOpa3oBaHMs BHIPAKESHUH;

BBITIOJIHATh ~ NIPEOOpA30BaHMS UYWCIIOBBIX  BBIPAKEHHIA, COACPIKAIIMX CTETIEHH C
palMOoHaIbHBIM OKA3aTENIEeM;

WCIOJB30BaTh  CBOWMCTBAa JorapumMoB JJIsi  1peoOpa3oBaHUS  JOTapHUPMHIECKHX
BBIPAYKECHHUI;

CBOOOJTHO  ONEpPHPOBATH  MOHATUAMHU:  HMPPALMOHANbHBIC,  TOKa3aTelbHbIE U
JorapupMHUUECKUE YPaBHEHHUS, HAXOIUTh UX PEIICHHS C IMOMOIIBI0 PaBHOCHUIBHBIX MEPEX0I0B
WIH OCYILECTBIISAS IPOBEPKY KOPHEIi;

IPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynsl Ui mpeoOpa3oBaHUs
TPUTOHOMETPUYECKIX BBIPAKEHHIA;

CBOOOJITHO ONEpPUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, NPUMEHATh
HE00X0AMMbIe (HOPMYJIIBI AJIS1 PEIIEHUs] OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKUX YPAaBHEHHIA;

MOJICIMPOBATh peajbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTaBIATh BBIPAXKEHUS,
YpaBHEHMs, HEpaBEHCTBAa IO YCJIOBUIO 3a/layM, MCCIEJ0BAaTh IOCTPOCHHBIE MOJEIH C
HCII0JIb30BaHUEM ammapara ajreopsl.

DOyHKUUM U TpaduKu:

CBOOOJIHO ONEpUPOBATh MOHATUSAMHU: (QYHKLUS, CIOCOOBI 3alaHUs (YHKIUHU, B3aUMHO
oOpaTHble (YHKIMHM, KOMHO3ULMS (yHKUUH, rpa@uK (QYHKIHUH, BBINOJHITH 3JIEMEHTapHbIE
npeobpazoBaHus TpadUKOB QYHKITNH;



CBOOOZHO OMNEpUPOBATH MOHATHSAMHU: OOJACTh OIpEAeTeHUs] U MHOXECTBO 3HAUYCHUU
¢byHKIUY, HYTH QYHKIWH, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJTHO OIEPHPOBATH TMOHATHUSAMHU: UYETHBIE W HEYETHBIE (YHKIMU, TEPHOAHMYECKUE
GyHKIUM, TPOMEXYTKM MOHOTOHHOCTH (DYHKLIMH, MaKCUMYMbl U MHHHUMYMBbI (YHKIUH,
HauOoJIbllIee U HauMEHbIIee 3HaUYeHHE (DYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMH: CTENEHHAass (YHKIHMS C HATypajdbHBIM W IIEJIBIM
nokasaresieM, rpaduk CTENEeHHON (YHKIMH C HaTypajbHBIM M IIEJIBIM TOKa3zaTeneM, rpaduk
KOpHsI N-0ii CTeTeHn KaK (PyHKIUU OOpaTHOH CTENEHH C HaTypalbHBIM IIOKa3aTesIeM;

ONIEpPHPOBATh TIOHATHSIMH: JIMHEHHAs, KBaJIpaTW4Has W JAPOOHO-IHMHEHHAas (QyHKIHH,
BBITOJTHSTH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPHUKOB;

CBOOOJTHO OTEPUPOBATH MOHATUSMH: ITOKa3aTellbHAs M Jorapupmuueckas (yHKIUH, UX
CBOICTBa U IpaUKH, UCIOIB30BATh UX IPaUKH IS peLIeHHs YpaBHEHHIA;

CBOOOJIHO ONEPUPOBATh MOHATHAMU: TPUTOHOMETPHUECKAs OKPY)KHOCTb, ONpeAeTICHHE
TPUTOHOMETPUYECKUX (PYHKIIUH YUCIIOBOTO apTyMEHTa;

WCIONIb30BaTh TrpaduKku (QYHKIMIA A7 MCCIEIOBaHUS MPOIECCOB M 3aBUCUMOCTEH Mpu
pelIeHUH 3a/a4 U3 APYTuX y4eOHBIX MPEIMETOB M PEalbHOM KM3HH, BbIpaXXaTh (OopMyJIamu
3aBHCHMOCTH MEX/Ty BETHINHAMH;

Hauana maTeMaTH4eCcKOro aHaaIu3a:

CBOOOJIHO OIEPHPOBATH MOHATHAMHU: apuUPMeTHUYecKass U TeoOMEeTpUYecKas Hporpeccus,
OeckoHEeUHO yObIBarolasi reoMeTpruuecKas porpeccusi, JIMHEHHBIA U SKCIIOHEHIIMABHBIA POCT,
(opMya CI0KHBIX IPOLIEHTOB, UMETh NPECTABICHHE O KOHCTAHTE;

WCTIOJIB30BATh MPOTPECCUH IS PEIICHHS PEATbHBIX 33a]1a4u MPUKIIAIHOTO XapaKTepa;

CBOOOAHO  ONEpUpPOBaTh  MOHATHSAMH:  IOCJIEJOBATEIBHOCTh,  CIOCOOBI  3aJaHus
MOCJIe1I0BaTEeIbHOCTEH, MOHOTOHHbIE M OTPaHMYEHHBIE 1TOCIIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOK/ICHUST MATEMaTHYECKOTO aHaIN3a KaK aHajn3a 0ECKOHEYHO MaJIbIX;

CBOOOZHO OMEpUPOBATh MOHATHSIMH: HENpEpbIBHbIE (PYHKIIMHU, TOYKH pa3pbiBa rpaduka
(GyHKIMH, aCHMOTOTHI Tpaduka QyHKIUY,

CBOOOJTHO OTIEPHPOBATH TOHSATHEM: (YHKIHS, HETpEpbIBHAs HA OTpPE3Ke, MPHUMEHSTh
CBOICTBa HEMIPEPHIBHBIX (DYHKIIMH ISl perIeHus 3a1a4;

CBOOOJTHO ONEpPUPOBATh MOHATUSMHU: TIepBas W BTOpas TMPOU3BOAHBIE (PYHKIHUH,
KacaTenbpHas K rpauky QyHKINH,

BBIUUCIISAT TPOU3BOJHBIE CYMMBI, IPOM3BEIEHUS, YACTHOTO W KOMIIO3UIMH JBYX
(GyHKIMH, 3HATh IPOU3BOTHBIE JIEMEHTAPHBIX (PYHKIIUI;

HCIIOJIb30BaTh T€OMETPUUYECKUN U GUZNYECKUI CMBICI MPOU3BOIHOM JIJIsl peIIeHUs 3a/1ay.

MHoKecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHATHSIMH: MHOXKECTBO, OTIEPAIINU HAJl MHOKECTBAMH,

HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapaT AJisl ONMKUCaHUs PEealbHBIX MPOIECCOB
U SIBJICHUH, IPU PELICHUH 3a7a4 U3 IPYTHX YUeOHBIX MTPEIMETOB;

CBOOOZHO OMNEpUpPOBaTh MOHATUAMHU: OIpEACNICHUEe, Teopema, ypaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIBHBIE YpaBHEHUS U
HEPaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBIE
Ne m/m HaumeHnoBaHue pa3iejioB U TeM NPOrpaMMbl Beero KonTpoasusbie IIpakTuyeckue f)lél:)g)::)(::::ibnue
padoThI padoThI pecypesI
MHOX€eCTBO IE€MCTBUTENIBHBIX YnCesl. MHOTOUJICHBI.
1 PannonaneHble ypaBHEeHUs U HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX 24 1
ypaBHEHUU
2 @ynkunu u rpapuku. CreneHHas GyHKIMS C LEJIbIM TOKa3aTeleM 12 1
3 Apudmerndeckuii KopeHb N-oii crenenu. MppannonaabHble 15 1
ypaBHEHUS
4 [TokazatenpHas ¢pynkums. [lokazaTenbHbie ypaBHEHUS 10 1
) Jlorapudmuueckas pynkuus. Jlorapupmuueckue ypaBHEHUS 18 1
6 TpuroHoMeTpuueCcKre BIPAXKEHNs U ypPaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10 1
8 HenpepeBabie Gpynkiun. [IponsBoaHas 20 1
9 [ToBTOpeHwue, 06001IeHNE, CHCTeMAaTH3alus 3HAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo yacos

Bcee
ro

Kounrtpoa
bHbIE
padoThI

IIpakTn
YecKHe
padoThI

Jara
U3yYeHHu s

DJIeKTPOHHBIE
nuppoBbie
o0pa3oBaTejibH
ble pecypchl

MHoXxecTBO, onepanuu
HaJl MHOXXECTBAMU U UX
CBOWCTBA

04.09.2023

Huarpammel Ditnepa-
Benna

05.09.2023

[TpumeHneHne TeopeTHKO-
MHO>KECTBEHHOTO
armnapara JJisl perieHus
3amaq

07.09.2023

PanmonaneHbie yncna.
OOBIKHOBEHHBIE U
JeCSITUUHBIE TpOo0OH,
MPOIEHTHI, 0ECKOHEUHBIC
nepUOANYECKHE APOoOH

09.09.2023

PanmonaneHeie ynca.
OOBIKHOBEHHBIE U
JIeCSITUUHBIE 1pOo0OH,
MPOIEHTHI, 0ECKOHEUHBIC
nepUOANYECKHE APOOH

11.09.2023

[Ipumenenue npodeit n
[IPOLIEHTOB ISl peLICHUS
NPUKJIAIHBIX 33134

12.09.2023

[Tpumenenue apobeit n
HPOLCHTOB VISl PELICHUS
MPUKIAAHBIX 3a1a4

14.09.2023

JlelicTBUTEIbHBIC YKCIIA.
Panmonanpubeie u
HMppalyoHaIbHbIC YHCTIa

16.09.2023

ApudpmeTrnueckue
OIlEpaLtu C
JENCTBUTEIIbHBIMU
YHCcIaMU

18.09.2023

10

Monaynb
JNEUCTBUTEIILHOTO YHCIIa U
€Tro CBOMCTBA

19.09.2023

11

[Tpubnuxénnpie

21.09.2023




BBIYMCIICHHUS], IPaBUJIA
OKpYTIJICHUS, IPUKUIKA U
OLICHKA pe3yJibTara
BBIYHCIICHU I

12

OCHOBHEBIE METOIBI
pEIICHHS ETBIX H
JTPOOHO-PAIIOHATBHBIX
YpaBHEHU U HEPABEHCTB

23.09.2023

13

OCHOBHBIE METOEI
pelieHus UeIbIX U
JIpOOHO-PAIIMOHATIBHBIX
YPAaBHEHUI U HEPABEHCTB

25.09.2023

14

OcHOBHBIE METOBI
pelIeHHs LEebIX U
JpOOHO-PAIIMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB

26.09.2023

15

MHoroujieHsl 0T OJHOM
nepemeHHou. Jlenenue
MHOTOYJICHA Ha
MHOTOWIEH C OCTATKOM.
Teopema bezy

28.09.2023

16

MHorousneHsl ¢ HeIbIMU
koddpurmeHTamu.
Teopema Buera

30.09.2023

17

Pewenue cucrem
JMHENHBIX YpaBHEHUN

02.10.2023

18

Pemenue cucrem
JIMHENHBIX YPaBHEHUN

03.10.2023

19

Marpuia cucremsl
JIMHEHHBIX YPaBHEHUM.
Onpenenurens MaTpULBI
2X2, ero reoMeTpuYeCKuit
CMBICJI ¥ CBOMCTBA;
BBIYKCIICHHUE €0
3HAYEHUs

03.10.2023

20

Onpeaenutenb MaTPHUILBI
2X2, ero reoMeTpuYECKuit
CMEICII M CBOMCTBA;
BBIYHUCJICHHUE €TO
3HAYCHUS

07.10.2023

21

[Ipumenenune
OIIPEACIIUTENS IS

09.10.2023




peLIEeHNsT CUCTEMBI
JIMHENHBIX YpaBHEHUN

22

Pemenue npuknagHeix
3aJ1a4 C IIOMOIIBIO
CUCTEMBI JIMHEMHBIX
ypaBHEHUH

10.10.2023

23

Pemenue npuknagHeix
3aJa4 ¢ IOMOIIBIO
CHCTEMBI JIMHEHHBIX
ypaBHEHUH

12.10.2023

24

Kontponsnas pabdota:
"PannoHabHbIE
yYpaBHEHUS U
HepaBeHCTBa. CHCTEMBI
JUHENHBIX ypaBHEHUN"

14.10.2023

25

OYHKIHSI, CIIOCOOBI
3a/1aHus QyHKIHUH.
B3aumMHo oOpatHble
bynxun. Komnosumnus

byHKIUI

16.10.2023

26

I'padux dpyHkuuu.
DJleMeHTapHbIC
npeoOpa3oBaHus
rpadukoB QpyHKINH

17.10.2023

27

Ob6nacTb onpeneneHus 1
MHOX€ECTBO 3HaUEHUH
bynkuun. Hymm
¢byuxun. [IpomexxyTku
3HAK MMOCTOSTHCTBA

19.10.2023

28

YETrHble U HEUETHBIE
GyHKIHH.
ITepuoauueckue
¢ysxun. [IpomexxyTku
MOHOTOHHOCTH (DYHKIIUU

21.10.2023

29

Maxkcumymsbl U
MUHUMYMBbI (QYHKLUH.
Haubonsmiee u
HauMEHbIIIEE 3HAUCHUE
(GYHKLINU Ha TPOMEKYTKE

23.10.2023

30

JIuneitnas, KBaipaTUYHas
U ApOOHO-TMHEHHAS
byHKITUN

24.10.2023




31

DJIeMeHTapHOe
UCCIIeIOBaHHE U
NOCTPOCHUE TPapUKOB
9TUX (PYHKLIUH

26.10.2023

32

DJIeMEeHTapHOe
UCCIIeIOBaHHE U
MOCTPOCHHE TPapUKOB
3TUX PYHKUIUH

07.11.2023

33

CreneHn ¢ LEIBIM
oKa3arejieM. bunom
Hrrotrona

09.11.2023

34

CrerneHn ¢ LETBIM
rnokasarejieM. buaom
Hrrotona

11.11.2023

35

Crenennast GyHKIUS C
HATYPaJIbHBIM U LETBIM
nokazarenem. Eé
CBOMCTBA U rpaduk

13.11.2023

36

KonTtponwHas padora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk"

14.11.2023

37

ApudmeTrueckuii KOpeHb
HaTypaJbHOW CTENEHU U
€ro CBOMCTBA

16.11.2023

38

ApudmeTnaeckuii KOpeHb
HaTypaJIbHOM CTETICHU U
€r0 CBOMCTBaA

18.11.2023

39

[IpeoOpazoBanus
YHCJIOBBIX BBIPAKCHUM,
COJZIepKallUX CTENEHU U
KOPHH

20.11.2023

40

[IpeobpazoBanus
YHCJIOBBIX BBIPAKEHUN,
COJZIepKaILUX CTENEHU U
KOPHH

21.11.2023

41

[IpeoOpazoBanms
YUCJIIOBBIX BI)Ipa)KCHI/II\/JI,
coJiep KaIuX CTENEHU U
KOpHU

23.11.2023

42

UppanuoHanbHbie
ypaBHeHUs. OCHOBHBIE
METO/bI PELICHUS

25.11.2023




HPppalOHAIbHBIX
ypaBHEHUH

43

HppaunonansHeie
ypaBHeHUs1. OCHOBHbIE
MCTOBI pCHICHUSA
HPpalHOHAILHBIX
YpaBHEHUI

27.11.2023

44

Uppanumonanbubie
ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEeIICHHUS
UPPALMOHATIbHBIX
ypaBHEHUNU

28.11.2023

45

PaBHOCHWIIBHBIE ITEPEXOABI
B PELICHUU
VUPPALMOHAIBHBIX
ypaBHEHUNU

30.11.2023

46

PaBHOCHITBHBIE TTEPEXOIBI
B PEIICHUH
HPppalOHAILHBIX
YpaBHEHUI

02.12.2023

47

PaBHOCHIIBHBIE TTEPEXOBI
B PEIICHUH
MPPALMOHAIIBHBIX
ypaBHEHUH

04.12.2023

48

PaBHOCHIIBHEBIE MEpCXOabI
B PEIICHUH
MPPALMOHAIIBHBIX
ypaBHEHUH

05.12.2023

49

CgoiicTBa u rpaduk
KOpHs N-OM CTENEHU KaK
byHKIMHA 00paTHON
CTEINEeHH C HATypaJbHBIM
nokazaresjem

07.12.2023

50

CgoiicTBa u rpaduk
KOpHSI N-0M CTETIEHU KaK
byHKIIMHA 00paTHON
CTETICHU C HATYPaJIbHBIM
nokasaresem

09.12.2023

o1

KonTponbhas pabora:
"CpoiicTBa u rpadux
KOpHSI N-OM CTENEHHU.
Hppanuonanbusie

11.12.2023




ypaBHeHUs"

52

CreneHs ¢
palMoHaIbHBIM
MokKazaTelieM U eé
CBOMCTBaA

12.12.2023

53

Crenens ¢
palUOHATBLHBIM
rmokazarTelieM 1 eé
CBOMCTBaA

14.12.2023

54

CreneHs ¢
palUOHATBLHBIM
MoKa3aTelIeM U €€
CBOMCTBaA

16.12.2023

55

[TokazaTenpHas GyHKIHS,
e€ cBoiicTBa U Tpaduk

18.12.2023

56

57

HcnonszoBanue rpaduka
GYHKIUY TS pelIeHHUST
ypaBHEHUH

Hcnone3oBanue rpaduka
(GYHKIMU 1715 pelIeHust
ypaBHEHUU

19.12.2023

21.12.2023

58

IToka3aTenbHbIe
ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHUS
MOKa3aTeIbHBIX
ypaBHEHUN

23.12.2023

59

Iloka3aTenbHbIe
ypaBHeHUsA. OCHOBHbIE
METO/bI PEIICHUS
MOKa3aTeIbHBIX
ypaBHEHUH

25.12.2023

60

ITokazaTenbHbIe
ypaBHeHUs. OCHOBHBIE
METO/bI PELICHUS
MOKa3aTeIbHbBIX
ypaBHEHUU

26.12.2023

61

KonTtponsnas padora:
"Tloka3aTenpHas
¢bynkus. [TokasaTenbHble
ypaBHeHUs"

28.12.2023

62

Jlorapudm uuncna.
CgoiicTa norapudma

09.012023




63

Jlorapudm uuncna.
CsoiicTBa norapupma

11.01.2024

64

Jlorapudm uucna.
CgoiicTBa Jiorapudma

13.01.2024

65

Jecaruunbie u
HaTypaJbHbIE JTOTrapru(MBbI

15.01.2024

66

JlecsaTU4HBIEC U
HaTypaJIbHbIE JTOTapU(pMBbI

16.01.2024

67

[Tpeobpa3oBanue
BBIPAXKEHHUI, COJIEPKALUX
JorapupmMbl

18.01.2024

68

[IpeobpazoBanue
BBIPAXKEHUI, COJIEPIKALIUX
Jorapu@msl

20.01.2024

69

[IpeobpazoBanue
BBIPAKCHUH, COZepIKAIINX
sorapudmpl

22.01.2024

70

Jlorapudmuaeckas
¢byHKuus, e€ cBoiicTBa U

rpadux

23.01.2024

71

Jlorapudmudaeckas
byHKIMS, €€ CBOMCTBA U

rpapuk

25.01.2024

72

Hcnonk3oBanue rpaduka
(GYHKIUU 715 pEIIeHUs
ypaBHEHUH

27.01.2024

73

Hcnonk3oBanue rpaduka
(GYHKUMU 1715 peIIeHust
ypaBHEHUN

29.01.2024

74

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIIECHHUS
JorapupMUUECKUX
ypaBHEHUU

30.01.2024

75

Jlorapudmuaeckue
ypaBHeHUsA. OCHOBHBIE
METO/bI PEIICHUS
JorapupMUIECKUX
ypaBHEHUH

01.02.2024

76

Jlorapudmuaeckue
ypaBHeHUs. OCHOBHBIE
METO/bI PELICHUS

03.02.2024




JorapuMUIeCcKux
ypaBHEHUH

77

PaBHOCHIIBHBIE TIEPEXOBI
B PEIICHUH
JorapuMUIeCcKux
YpaBHEHUU

05.02.2024

78

PaBHOCHIIBHEBIE NEepCXOabI
B pPEIICHUUN
JorapuMUIEeCcKux
YpaBHEHUU

06.02.2024

79

Kontponsnas pabdota:
"Jlorapudmuyeckas
byHKIHS.
Jlorapudmuaeckue
ypaBHEHUA"

08.02.2024

80

CuHyc, KOCHHYC, TAHI'€HC
Y KOTAaHT'€HC YHCIIOBOIO
aprymeHTa

10.02.2024

81

CuHyc, KOCHHYC, TAHT'€HC
Y KOTAaHI'€HC YHCIIOBOIO
aprymeHra

12.02.2024

82

ApKCUHYC, apKKOCUHYC U
ApKTaHT€HC YHUCIIOBOIO
aprymeHra

13.02.2024

83

ApKcUHYC, apKKOCUHYC U
apKTaHI'€HC YHUCIIOBOTO
apryMmeHTa

15.02.2024

84

Tpuronomerpuueckas
OKPY>KHOCTD,
olnpezesieHue
TPUTOHOMETPUYECKHUX
(GYHKIMI YUCIOBOTO
apryMeHTa

17.02.2024

85

Tpuronomerpuyeckas
OKPYXHOCTb,
oIpe/ieNieHne
TPUTOHOMETPHUYECKIX
(YHKLNH YUCIOBOTO
apryMeHra

19.02.2024

86

OcCHOBHEBIE
TPUTOHOMETPUIECKHE

bopmybl

20.02.2024




87

OCHOBHEIE
TPUTOHOMETPUUECKHE

bopmybl

22.02.2024

88

OcCHOBHEBIE
TPUTOHOMETPUIECKHE

bopMyIbI

24.02.2024

89

OCHOBHEBIE
TPUTOHOMETPHUECKUE

bopMyIIBI

26.02.2024

90

[IpeobpazoBanue
TPUTOHOMETPUIECKUX
BBIPAKECHUN

27.02.2024

91

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUN

29.02.2024

92

93

[TpeoOpa3zoBanue
TPUTOHOMETPHUECKHUX
BbIpaKECHUI

[IpeobpazoBanue

TPUTOHOMETPUUECKUX
BBIPAKECHUU

02.03.2024

04.03.2024

94

Pemenne
TPUTOHOMETPUUYECKUX
ypaBHEHUI

05.03.2024

95

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

07.03.2024

96

Pewenne
TPUTOHOMETPUUECKUX
ypaBHEHUN

09.03.2024

97

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUNU

11.03.2024

98

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

12.03.2024

99

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

14.03.2024

100

Pewenne
TPUTOHOMETPUYECKUX
ypaBHEHUHU

16.03.2024




101

102

KonTponbHas pabora:
"TpuroHoMeTpuyecKue
BBIPQ)KEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHUs"

ITocnemoBaTeNLHOCTH,
CIIOCOOBI 3aMaHus
MTOCJIEIOBATEILHOCTEH.
MeToa MaTeMaTHYECKOH
HHAYKIOUA

18.03.2024

19.03.2024

103

MoHoTOHHBIE B
OTpaHUYECHHBIC
ITOCJIEIOBATEIBHOCTH.
Uctopusa ananuza
0ECKOHEYHO MaJIbIX

21.03.2024

104

Apudmernueckas
nporpeccus

01.04.2024

105

I'eomerpuueckas
nporpeccust

02.04.2024

106

Beckoneuno yoObIBaromas
reoMeTpruIecKas
nporpeccus

04.04.2024

107

CyMmma 0€CKOHEYHO
yOBIBaroIIeH
reOMETPUYECKON
IPOTpeECCUN

06.04.2024

108

JIuneliHbI 1
HKCIIOHEHIIMAJIBHBIN POCT.
Yucno e. Popmyna
CJIOXHBIX ITPOLIEHTOB

08.04.2024

109

Jlunelinbiil n
SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Popmyna
CJIOXHBIX ITPOLIEHTOB

09.04.2024

110

Hcnonp3oBaHue
MPOTPECCUU ISl PEUICHUS
peaIbHBIX 3a7a4
MPUKIIAJHOTO XapakTepa

11.04.2024

111

KonTponbhas pabora:
"TTocneqoBaTEILHOCTH U
nporpeccun”

13.04.2024

112

HenpepoiBHble QyHKINT

15.04.2024




U UX CBOICTBA

113

Touka paspsiBa.
AcumnToTsl rpadukoB

byHKIMMA

16.04.2024

114

CaoiicTBa QyHKIMI

HEIIPEPBIBHBIX HA OTPE3KE

18.04.2024

115

CgoiicTBa GyHKIMH

HENPEPBIBHBIX HA OTPE3KE

20.04.2024

116

MeTto UHTEPBAIOB AJISt
pELIECHUSI HEPABEHCTB

22.04.2024

117

Metox uHTEPBANIOB MJIst
pELIEHNs] HEPABEHCTB

23.04.2024

118

Mertoa nHTEpBaIOB HJIst
peIHeHI/ISI HepaBeHCTB

25.04.2024

119

IIpuMeHeHue CBOWCTB
HENpEepPbIBHBIX (QYHKIMH
JUIsl peLIeHUs 3a1a4

27.04.2024

120

[IpumeHeHnne cBOKCTB
HENPEPBIBHBIX (PYHKIINN
JUISL pellieHus 3a1a4

29.04.2024

121

IlepBas u BTOpas
POM3BOIHBIC (PYHKIIUU

30.04.2024

122

Omnpenenenue,
F€OMETPUYECKUIN CMBICI
MIPOU3BOTHOM

02.04.2024

123

Omnpenenenne,
du3nUecKkuii CMBICI
MIPOU3BOJAHOMN

04.05.2024

124

YpaBHEHHE KacaTeIbHOMN
K rpaduky QyHKIIH

06.05.2024

125

YpaBHEHHE KacaTelIbHON
K rpaduxy GyHKINN

07.05.2024

126

[TpousBogHbIe
3JIEMEHTAPHBIX (YHKIIHHA

09.05.2024

127

[IpousBogHsbIe
3JIEMEHTAPHBIX (DYHKIMH

11.05.2024

128

[TponsBogHast CyMMBI,
MPOU3BENICHNUS, YaCTHOTO
¥ KOMITO3UIMN (QYHKIIUN

13.05.2024

129

[IponsBoHas CyMMBl,
IIPOU3BENIEHNUS, YACTHOTO

14.05.2024




Y KOMIIO3UIHH (DYHKIIAH
[IponsBoaHas CyMMBl,

130 | mnpowusBeneHUs, YACTHOTO 1 16.05.2024
1 KOMITO3HUIIMH (PYHKITUH

131~ KoutpombHas pagora: 1 1 18.05.2024

[IpouzBoanas"

[ToBTOpenue, 06061IeHNE,

132 | cucreMmaTu3anys 3HAHUI: 1 20.05.2024
"YpaBuenus"
[ToBTOpenue, o6o00IIEHNE,

133 | cucremaTH3alys 3HAHUM: 1 21.05.2024
"OyHkuun"

134 Ntorosas KOHTpoOJIbHAsS 1 1 93.05.2024
pabota

135 Hrorosas KOHTpOIbHAS 1 1 25 05,2024
pabota

136 [ToBTOpCHUE, O606H.[CHI:IC, 1 26.05.2024
CHUCTEeMaTH3alus 3HaHUH

OBILIEE KOJIMYECTBO 10 0
YACOB I10 ITPOTPAMME 136

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEEHBIE MATEPHAJTBI /151 YYEHUKA

Matemaruka: anredpa u Hadalla MaTeMaTUYECKOTO aHallu3a, TeoMeTpus. Anredpa u Hayaa
MatemaTudeckoro ananmuza. 10 -11 xmace. A. I'. Mopakosuy, I1. B. CeménoB u ap.. YueOHUK
1151 001Ie00pa3oBaTeNbHBIX OpraHnu3anuii (0a30BbIi U yriTyOJIeHHBIA ypoBHH). B 2-X yacTsx.

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. M3yuenne anreOpsl M HaYall MaTeMaTHIeckoro ananmsa B 10 kiiacce : KHUTA [T yIUTEIS /
H. E. ®enoposa, M. B. Tkauesa. - M.: IIpocsemenue, 2008.

2. AnreOpa 1 Havasia MaTeMaTHyecKoro aHanusa. 10 kiace : TuaakTHYecKre MaTepHalbl.
VYrnyGnennsiit ypoens / M. U. lllaOynun [u ap.]. - M. : IIpocemenue, 2008.

3. A.T. Mopakosuy, 1. B. Cem&noB. Anrebpa 1 Hayajia MaTeMaTHYeCKOTo aHanu3a. 11 kiacc.
Meroaunueckoe nocobue ast yuurens. — M.: Muemosuna, 2020.

B. . Tnmu36ypr. Anrebpa u Hauana MaTemaTrueckoro aHanusa. 11 kmacc. KoHTponbHbIe
paboTHI.

JI. A. AnekcanapoBa. Anrebpa u Havasla MaTeMaTHIeCKoro aHanmsa. 11 kmacc.
CamocrosiTenbHbIE pabOTHI.




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

http://www.alleng.ru/edu/math3.htm - Tunossie (Tematuueckue) 3amanus EI'D.
http://eek.diary.ru/p62222263.htm - IToaroroeka k EI'D mo maremaTuke.
http://4ege.ru/matematika/page/2 - EI'D nopran «Marematuka.
http://www.ctege.org/content/view/910/39 - YueGHuble mocobusi, pa3paboTaHHbIC
creuuanucramu OUIN.

http://www.mathege.ru —OtkpbIThiii 6ank 3aganuii EI'D mo matemartuke.
WHTepHeT canTsl:

www.fipi.ru

http://www.prosv.ru

http:/www.drofa.ru

http://www.center.fio.ru/som
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