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[TOSAACHUTEJIbHAA 3AITMCKA

Pabouas nporpamma yueOHOTro npeamera «lIpakTHKyM MO PEIICHUI0 MaTeMaTHYECKUX 3a1a4»
pa3paborana Ha ocHoBe denepallbHOTO TIOCYAAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIApTa
cpeaHero obmero oOpa3oBaHHs, C Y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHUH,
NPEIbABISEMBIX K MAaTEMaTHYECKOMY 0Opa30BaHUIO, U TPAAULIUN POCCUHCKOTO 0Opa3oBaHUsI.
Peanuzanuss  mporpammsl  oOecriedMBaeT — OBJAJEHHE  KIHOYEBBIMM  KOMIIETEHLMSIMH,
COCTABJIAIOLIMMH OCHOBY JJIsl CaMOpPAa3BUTHS U HENPEPHIBHOIO OOpa30BaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U IIO3HABATEJILHOTO Pa3BUTHSI TMUYHOCTH 00y4YarOLIUXCS.

[EJIN U3YUEHMA YUEBHOI'O ITPEJIMETA

HpeI[MCT «HpaKTI/IKYM 110 PCIICHUIO MAaTCMATUUCCKHUX 3aJa4d» SABJIACTCA 3HAYMMBIX B
porpaMMe CTapIei MKOJIbI, OH 00eCTIeYMBaeT HHCTPYMEHTAIBHYIO 0a3y sl U3y4YeHHUs BCeX
€CTECTBEHHO - HAYYHBIX KYPCOB, a C JPYrOi CTOPOHBI, (POPMHUPYET JIOTUIECKOE U a0CTPAKTHOE
MBIIICHUE yYaIIUXCs HA YPOBHE, HEOOXOAUMOM JIJIsi OCBOCHHS KYPCOB HH()OPMATHKH,
00IIeCTBO3HAHUS, HICTOPUH, CIIOBECHOCTH. B paMKkax TaHHOTO Kypca ydalluecs OBJIaICBatOT
YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpasi OPMYJIMPYET CBOHM TOCTHKCHUS B
MaTeMaTuyeckon opme.

HpeI{MeT 3aKJIaJIbIBACT OCHOBY IJId YCIICIIHOI'O OBJIAACHUA 3aKOHAMU (1)I/IBI/IKI/I, XHUMHH,
6I/IOJIOFI/II/I, IIOHUMAaHHUA OCHOBHBIX TeH[[eHLII/Iﬁ OKOHOMUKHU U O6HICCTBGHHOI>'I KH3HU, ITIO3BOJIACT
OpPUEHTHPOBATHCSI B COBPEMEHHBIX IIU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO
UCIIOJIB30BaTh MX B MIOBCEIHEBHOM XKU3HU. B TOKe BpeMsi OBllajiecHUue aOCTPAKTHBIMU U
JIOTHYECKU CTPOTMMHU MaTeMaTHYECKUMH KOHCTPYKIIMSIMU Pa3BHBAET YMEHHE HAXO/IUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTHHHOCTb YTBEPIKACHUS, HCIIOJIL30BaTh 0000IICHNE 1
KOHKpETH3aI1Io, abCTparupoBaHue U aHaloruio, GOPMUPYET KPEaTUBHOE M KPUTUUYECKOE
MBbIIUIeHHE. B Xoe n3yuenus anreOpsl 1 Ha4all MaTeMaTUYECKOTo aHaan3a B CTapliei mKoe
ydamuecs mojrydyaroT HOBBII OIIBIT PEIICHUA MMPUKIIAJHBIX 3a1a4, CAMOCTOATCIbHOI'O
MOCTPOCHUA MATEMATHUICCKUX MOI[GJ'IGfI PCAIBbHBIX CI/ITyaHI/Iﬁ N UHTCPIPCTALUN TOJTYUCHHBIX
pENIeHHIA, 3HAKOMSTCS C IPUMEPAMH MaTEeMaTHYECKIX 3aKOHOMEPHOCTEH B IIPUPOJIC, HAyKe U
B UCKYCCTBE, C BBIJAIOIIUMHUCA MAaTEMATUYCCKUMU OTKPBITHUAMU U UX aBTOpPAMHU.

Kypc obnagaet 3HaYNTENbHBIM BOCIIUTATENBHBIM IMMOTEHITMATIOM, KOTOPBIH pean3yeTcs Kak
yepe3 yueOHbIN MaTepual, CIoCOOCTBYIOMNN (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U depe3 cnenuduKy yueOHoil 1esTenbHOCTH, TPEOYIOIIeH CaMOCTOSATENbHOCTH, aKKYPaTHOCTH,
MPOJOHKUTETFHON KOHIIEHTPAIIMU BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYSHHBIN pe3yibTar.
B ocHOBe MeToMKM 00yUYeHMSI JICKUT JESATEIbHOCTHBIN MPUHIUI 00yUYEeHUS.

Crpykrypa npeamera ««I[IpakTHKyM 1O pEeMIeHUI0 MAaTEMATHUECKUX 330249

BKITIOYAET CIIEAYIOIINE COJePKATEIbHO-METOJMUECKUE IMHIH, ECTECTBEHHO JIOTIONHSS APYT
Apyra 1 mOCTCIICHHO HAChIMasiCh HOBBIMU TEMAaMH U pa3aciaMu. HaHHBIﬁ IpEaAMET ABJISACTCA
WHTETPaTUBHBIM, TIOCKOJIBKY 0OBEUHSET B ce0e CoJepKaHNe HECKOIBKIX MAaTeMaTUYECKUX
JTUCITUILINH: anredpa, TPUTOHOMETPHS, MaTeMaTU4YeCKuil aHanu3, u 1p. [lo mepe Toro kak
yualgecs OBJIa/IeBalOT BCE OoJiee MIMPOKUM MaTeMaTHYECKUM alllapaToM, y HUX
MOCIIe0BATENHHO (POPMUPYETCS M COBEPIICHCTBYETCSI YMEHUE CTPOUTH MaTEMATHUECKYIO
MOJIEJIb PEANbHON CUTYalluH, IPUMEHSTh 3HAHUS, [IOJyYEHHBIE B Kypce



«IIpakTKyM 1O pEMIEHUIO0 MATEMATHYECKUX 3a4a49» JUIsl PELICHHUs CaMOCTOATEIbHO
chopMyITMPOBAHHON MaTEMaTHUECKOM 3a]1auu, a 3aTEM HHTEPIPETUPOBATH MOTYyYCHHBIH
pe3ynbTar.

B crapmreii mkosne ocoboe BHUMaHKE yaenseTcs: JOPMHUPOBAHUIO POYHBIX BHIYMCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIINX B c€0s MCIOIB30BAHUE PA3IMYHBIX (HOPM 3aIHCH ACHCTBUTEIHHOTO
YHCJIa, YMEHUE PAllHOHAIBHO BBIIIOJIHATH JCHCTBUS C HUMHU, J1€]1aTh IPUKUIKY, OLICHUBATh
pe3yiabrar. O0yyaromuecs MoJy4yaroT HaBbIKU NPUOIMKEHHBIX BBIYUCICHUH, BHITTIOTHEHUS
JeMcTBUH C YMcIaMHU, 3alIMCAHHBIMU B CTaHAAPTHOH (popMe, HCII0Ib30BaHHs MaTEMAaTHUECKUX
KOHCTaHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUMN.

Jlunus «YpaBHEHUS M HEPABEHCTBA» pealI3yeTcsl Ha MPOTSHKEHUHU BCEro 00yUYeHHS B CTapIeit
LIKOJIE, IOCKOJIbKY B KaJKJIOM Pa3zelie NporpaMMBbl IIPEIYCMOTPEHO PEIICHUE
COOTBETCTBYIOLIHNX 3a7a4d. O0yJaromuecs OBIaeBalOT Pa3InYHBIMU METOJAMU PELICHUS
IEJIBIX, PAllMOHATIBHBIX, UPPAIIMOHATIBHBIX, TOKA3aTeNIbHBIX, IOTapU(PMUIECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHM, HEPABEHCTB U UX cucreM. [lonydeHHble yMeHus
UCIIOJIb3YIOTCS IIPH UCCIIEJOBAHUU (QYHKIUI C TOMOILBIO IPOM3BOIHOMN, peIICHUH
IPUKJIAJHBIX 33/1a4 U 3371a4 Ha HaXOKJeHUE HAaUOOJIbIINX U HAUMEHBIIUX 3HAYEHUH QYHKIUH.
JlaHHas copeprkaTesibHas JIMHUS BKIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUH BBIIOIHSTh
pacuéTel o GpopmyiaM, mpeoOpa3oBaHMs LENbIX, PAIHOHAIBHBIX, HPPAIIMOHAIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKEHHM, @ TAK)KE BBIPAKCHHUN, COACPIKAIINX CTENICHH U JIOTapU(MBI.
bnaropaps uzydenuro anredGpanyeckoro Marepuaia MpoucXouT JajdbHellee pa3BUTHE
QITOPUTMUYECKOTO M A0CTPAKTHOTO MBIIUICHUS YIaITUXCsl, POPMHUPYIOTCS HABBIKU
JIelyKTUBHBIX PACCYXAEHUH, pab0Thl ¢ CUMBOJIBHBIMU (hOpMaMHU, IPEACTABICHUS
3aKOHOMEPHOCTEHN M 3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. Anredpa npejajiaraer

3¢ (deKTUBHBIC MHCTPYMEHTHI JUI PELICHUs IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4,
HaIIAIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.
CopnepxaTtenbHo-MeToanYecKast TMHUA «DyHKIMU U rpadUKu» TECHO MeperieTaeTcs ¢
JPYTUMU JIMHUSMH NIPEAMETA, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3aJaET MOCIE0BATENBHOCTh
n3y4deHus: Matepuana. M3yueHnue cTerneHHon, oKa3aTeIbHOM, JIorTapuhMUIECKON 1
TPUTOHOMETPUUECKUX (YHKIIHM, UX CBOWCTB U IpaMKOB, UCIIOIb30BaHHE QYHKIUN AJIs
pelieHus 3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U pealbHON KU3HU TECHO CBSI3aHO KakK C
MaTeMaTHYECKUM aHaIM30M, TaK U C pellIeHMeM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM Oosnbiioe
BHUMaHHUeE yzenseTcs (GOpMUPOBAHUIO YMEHHUS BbIpakaTh (POpPMYyJIaMU 3aBUCUMOCTH MEXITY
pa3IMYHBIMU BEJTMUYMHAMHU, UCCIIEI0BATh OTY4YEeHHbIe (YHKIIUU, CTPOUTh UX IPa(UKH.
Martepuan 3Toi conepKaTeIbHON JMHUY HALEJIEH HA pa3BUTHE YMEHUM U HAaBBIKOB,
MO3BOJISIOIIMX BBIPaXKaTh 3aBUCUMOCTH MEK/y BETUUMHAMU B pa3IMuHON hopme:
AHAINTUYECKOU, rpaduyeckoil u cinoBecHOU. Ero n3yuenue cnocoOCTByeT pa3BUTHIO
AITOPUTMHUYECKOTO MBIIIJIEHUS, CITOCOOHOCTH K 0000IICHUIO M KOHKPETHU3AIINH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas mMHAA «Hauana MaTeMaTH4eCKOrO aHAIN3a» M03BOJISIET CYILIECTBEHHO
pacHIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK U MPUKJIAIHBIX 3a/1a4, JOCTYIHBIX 00y4YarommMmcs,
y KOTOPBIX MOSIBJISETCS] BO3MOXKHOCTb UCCIIEIOBATh U CTPOUTH rpaduku GyHKIMIA, ONIpeaesiTh
UX HauOOJIbIINE M HAUMEHbIIINE 3HAYCHNUs1, BBIYUCIIATD TUIOIMIAAN GUTYp U 0O0BEMBI Tel,
HAaxOJINTh CKOPOCTH M YCKOPEHUS IpolieccoB. JlaHHas copepxkaTenbHas JMHUSA OTKPBIBAET
HOBBIE BO3MO>XHOCTH ITOCTPOEHHUS MATEMATHYECKUX MOJIEIEH peabHbIX CUTYyaluH,



HAaXO0K/ICHHUS HAWTYUIIEro pelieHNs B MPUKIIAIHBIX, B TOM YHCIIE COIIMATbHO-9KOHOMUYECKHX,
3agadax. 3HaKOMCTBO C OCHOBAMH MaTeMaTH4YECKOTO aHAIN3a CIOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUIA
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHKH B HAyKe, TEXHUKE U UCKYCCTBE.
OOyuaromiyiecs: y3HalOT O BBIIAIOUINXCS PE3yabTaTax, MOJyYCHHBIX B X0O/1€ Pa3BUTHUS
MaTeMaTUKHU KaK HAyKH, U UX aBTOpax.

B npenmere ««IIpakTukyM 1o pemeHHI0 MaTEMaTHIECKUX 3a/1a4» IPUCYTCTBYIOT TAKXKe
OCHOBBI MaTEMaTH4YECKOT0 MOACIHPOBAHHS, KOTOPbIE MPU3BaHbl C(HOPMUPOBATH HABBIKU
HOCTPOEHHS MOJIETIEH PeaNIbHBIX CUTYAIM, HCCIEA0BAHHS ATUX MOJIEJIeH C TOMOIIBIO
amnmapara aireOpbl 1 MaTeMaTHYECKOTO aHAIN3a U MHTEPIIPETALUH MTOJTyYCHHBIX PE3YJIbTaTOB.
Taxue 3a7aHus BIJIETEHBI B KQXK/IBIA U3 Pa3JIeNIOB IPOTPaMMBbI, IIOCKOJIBKY BECh MaTepHal
Kypca IIUPOKO UCIOIB3YETCs U PeIeHHs MPUKIAAHbIX 3a1a4. [Ipu pemennn peaabHbIX
NPaKTUYECKHX 3a/1a4 yYalluecs: pa3BUBaIOT HAOII0IAaTEIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIIOJIF30BATh AHAIIOTHIO, 0000IIATh U
KOHKPETHU3UPOBATh MPOOIIEMY.

MECTO YUEBHOI'O [IPEAMETA B YUEBHOM IIJIAHE

B y4eOHOM 1u1aHe Ha M3ydeHHE TpeIMEeTa OTBOJUTCS | yac B HEJEIIO , KaK JIOMOJIHEHUE K
Kypcy anreOpsl u reomerpuu 11 kimacca



COLAEPXXAHUE YUYEBHOI'O ITPE/IMETA
Tema 1. TekcToBbIe 3aj1aun ( 5 4acoB)

Jloruka u o0IIMe MOAX0/IbI K PEIICHUI0 TEKCTOBBIX 3a1a4. [IpocTeiime TekcToBbIC 3a]a4H.

OcHOBHBIE CBOWCTBA MPSIMO M 0OPATHO MPONOPLUUOHANbHBIE BeTUYUHBI. [IpOIeHTHI,
OKpYIJICHHE C U30BITKOM, OKpPYTJIEHUE C HEIOCTaTKOM. BBIOOp ONTUMAaNbHOTO BapuaHTa.
Br160op BapuaHTa U3 IByX BO3MOXHBIX BpIOOp BapraHTa u3 Tpex BO3MOKHbIX Bbi60op BapuanTa
13 YEThIPEX BO3MOXKHBIX. TEKCTOBBIE 3a/Ja4M HA MPOLIEHTHI, CIJIAaBbl U CMECH, Ha JIBH)KCHHE,
Ha COBMECTHYIO paboTy.

Tema 2. Tpuronomerpus (5 4acoB)

Brruucrienue 3Ha4eHUN TPUTOHOMETPUIECKUX BhIpakeHUH. [IpeoOpazoBaHus YHCIOBBIX
TPUTOHOMETPHUSCKUX BhIpakeHui. [IpeodpazoBanusi OYKBEHHBIX TPUTOHOMETPHUECKUX
BBIPDAKECHUM. TpUrOHOMETpUUYECKUE YpPaBHEHUS U HEpaBeHCTBA. IIpocrelimue
TPUTOHOMETPUYECKUE ypaBHEHU. J[Ba METO1a PEIICHHS] TPUTOHOMETPUYECKUX YPABHEHMIA:
BBEJ/ICHHE HOBOM MTEPEMEHHOM U pa3yiokKeHUEe Ha MHOKUTENU. OHOPOIHbIE
TPUTOHOMETPUYECKUE YPABHEHHUSI.

Tewma 3. [Inanumerpus (5 yacoB)

Tpeyronbuuk. [Tapannenorpamm, npssMOyrodsHUK, poMO, kBaapaT. Tpaneuns. OKpy>KHOCTb U
Kpyr. OKpy>KHOCTb, BIMCAHHAs B TPEYTOJIbHUK, U OKPYKHOCTb, OTIMCAaHHAsl OKOJIO
TpeyroiabHuka. MHoroyroapHuk. Cymma yriioB BbIIIYKJIOTO MHOTOyrojibHUKa. [IpaBusbHbIe
MHOI'OYTOJIbHUKH. BrimcanHas OKpyKHOCTb U OIIMCAaHHAs1 OKPY’KHOCTb ITPABUIILHOTO
MHOTroyrojbHuka. KoopauHaTHas IIoCKOCTh. BekTopsl. BeiunciieHue JiMH 1 IIomaaci.
3anauu, cBA3aHHbIe ¢ yriiamu. CIIOXKHbIE MJIAHUMETPUUYECKUE 3a]1au.

Tewma 4. Ctepeomerpusi (5 yacoB)

[Tpusma, ee ocHOBaHus1, OOKOBBIE pedpa, BbICOTA, OOKOBasi IOBEPXHOCTD; MPsMasi IpU3Ma;
npaBuiIbHas nmpusma. [lapamnenenunen; ky0; CMMMETpUH B KyOe, B apajieienumne/e.
[Tupamuna, ee ocHoBaHKe, OOKOBBIE peOpa, BICOTA, OOKOBast MOBEPXHOCTh; TPEYroabHasl
nupaMujia; npaBuibHas nupamuaa. Ceuenus kyOa, mpusmsl, nupaMusl. Ilpencrasienue o
MPaBUJILHBIX MHOTOTPaHHUKAX (TETpasp, KyO, OKTadAp, HOJAEKAIP U UKOCAIIP).

BenmunHa yria, rpagycHas Mepa yriia, COOTBETCTBUE MEXKAY BETUIMHON yIUIa U JUIMHOW JyTH
OKPY’KHOCTH. YTOJI MEKIy NPSAMBIMU B IIPOCTPAHCTBE; YIOJI MEXAY MPSMOM U INIOCKOCTBIO,
YIOJ MEXIY INIOCKOCTAMHU. PaccTosgHue OT TOUKH 10 IPSIMOU, OT TOYKH 10 INIOCKOCTH;
PacCTOSIHUE MEXIY NapaJIeIbHBIMU U CKPEIIMBAIOITUMUCS MPSMBIMHU, PACCTOSIHUE MEKITY
napajuieIbHbIMU TNIOCKOCTAMHU. [1011aap MOBEpXHOCTH COCTAaBHOTO MHOTOI'PAHHUKA.

Tema 5. IIpousBoanas (5 gacoB)

[TonsiTre 0 MPOU3BOIHON QYHKITUU, TEOMETPUUECKUIN CMBICIT MPOU3BOIHON. DU3NYECKUA
CMBICI POU3BOAHOM, HAXOKIEHHE CKOPOCTH JJIsl IIpoLecca, 3aJaHHOTo (pOpMyson Win
rpaduxoM. YpaBHeHHE KacaTelbHOM K rpaduky ¢pyHkiuu. [Ipon3BoaHbIE CyMMBI, Pa3HOCTH,
pou3BeIeHus, YacTHOTro. [Ipon3Bo/IHbIE OCHOBHBIX JIEMEHTapHbIX QpyHKIMNA. BTopas
npou3BojiHas U ee pusnueckuii cmpicia. MccnenoBanue pynkiuii. [Ipumenenne npous3BogHOM K
uccleoBaHuIo (PyHKIMHA 1 mocTpoenuto rpadukos. Hanbombiee 1 HauMeHblIIee 3HaYeHUE

¢dbyukuii. [IpuMepsl HCTIONB30BaHUS TPOU3BOIHON JIJIsI HAXOXKICHHS HAUTYYIIIETO PEIICHUs B
MPUKJIIAHBIX, B TOM YKCJIE COLIMAIbHO- PKOHOMHUYECKUX, 3a7a4ax. MccnenoBanue
MpoM3BEICHNH 1 YacTHBIX. MccnenoBanue Tpuronomerpudeckux GyHkiui. McciaenoBanme
¢byHKIMI 0€3 MoMoIIyY TPOU3BOAHOM.



Tewma 6. TumnoBble 3aanus ¢ pa3BepHyThIM 0TBeTOM EI'D (8 yacon)

TpuronoMmeTpuieckrue ypaBHEHHUs: METO/IbI PEIICHUH U 0TOOP KOpHEH.

Apudmernueckuit ciocod. Anredpanyeckuii cnocod. I'eomerpudeckuii crioco6. OCHOBHBIE
METO/bI PEIICHNS] TPUTOHOMETPUYECKUX YPaBHEHUN. TpUrOHOMETpUYECKHUE YPABHEHUS,
JIMHENHBIE OTHOCUTEIBHO IPOCTEHIIINX

TPUTOHOMETpHUUYECKUX (QYHKUUN. TpUroHOMeTpUYeCKre YpaBHEHMs, CBOJAIIMECS K
areOpanyeckM ypaBHEHUSIM C IIOMOUIbIO 3aMEHbl. MeTo1 pa3yioKeHHsl HA MHOXKUTEIIH.
KomOuHnpoBaHHbIE ypaBHEHHUS.

MHOrorpaHHMKH: THUIIBI 33134 U METOJBI UX PEILCHUS.

Paccrosnus u yrisl. Paccrosinue Mexay AByMs TOYKaMu. PaccTosiHue OT TOYKHU 110 NPSMOM.
PaccrosiHHME OT TOYKM 10 TUIOCKOCTH. PaccTossHuE MeXy CKPEIUBAOIIUMUCS IPSMBIMU.
Yros Mexay AByMs MPSAMBIMU. YTOJI MEXIY IPSIMOU U INIOCKOCTBIO. YTOJI MEXAY
IIJIOCKOCTSIMH.

[Tnomaau n o6bemsl. Ilnomans noBepxHOCTH MHOTOrpaHHuKa. Ilnomans ceueHus
MHOrorpanHuka. O6beM MHOTOIrpaHHUKA.

CucreMbl HEpaBEHCTB C OJIHOM NIEPEMEHHOM.

Pemenue nokasaTenpHbIX U Jorapumuyeckux HepaBeHCTB. [loka3aTenbHble HEpaBEeHCTBA.
Jlorapugmmueckue HepaBeHcTBa. CMelIanHbie HepaBeHCTBAa. CHCTEMBI HEPABEHCTB.
[InanuMeTpuyueckue 3a/1a4u ¢ HEOJTHO3HAYHOCTHIO B YCJIOBUM (MHOTOBapHUaHTHBIE 3a/1a4H )
Oynkuus u napamerp. OyHKINH, 331aHHBIE B SIBHOM BHIE. [IpiMeHeHne CBOMCTB (hyHKINU.
@yHKIMY, 33]JaHHbIE B HEIBHOM BHJI€. Perienne 3a1au pa3HbIMU Clioco0amu.

3anauu Ha nensle yncna. JlenuMocts nensix uncen. Jlecarnynas 3anuch yncina. CpaBHEHUS.
Bripaxkenus ¢ uucinaMu. BelpaxkeHus ¢ nepeMEHHbBIMU. MeTobl pelIeHUs] ypaBHEHUN U
HEPABEHCTB B LIEJIBIX YNCIIAX.

[TpumeHnenue apoOeil 1 MPOLIEHTOB VIS PELICHUs TPUKIIAIHBIX 3a/1a4 U3 PA3IMYHbIX OTpacien
3HAHUU U PEAIbHON KU3HU.

[TpousBoanas ¢pyHkiuu. ['eomeTpuyueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.
[TpousBoHbIE AeMeHTapHbIX PyHKINNH. DOpMyNbl HAX0XKIEHUS IPOU3BOAHON CYMMBI,
IIPOU3BENICHUS U YaCTHOTO (PYHKLUH.

[TprMeHeHre TPOU3BOJHON K HCCIIEI0OBAaHUIO (QYHKIMI HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxnenne HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHusl (YHKIIUU Ha OTPE3Ke.

IIpuMeHeHne MPOU3BOJHON U1 HAXOXKACHUS HAUIY4lIero PEIIECHUs B IIPUKIAJHBIX 3aa4ax,
JUIsL OTIpeJIeNIEHUs] CKOPOCTH Ipolecca, 3alaHHOr0 (GOpMYIIOi UiH rpaduKoM.



IINTAHUPYEMBIE PE3VJIbTATBI

N3zyuenne npeamera«lIpakTHKyM MO PELICHUIO MATEMAaTHUECKUX 3a/1a4» »OJKHO
o0ecreynBaTh JOCTIKEHHE HA YPOBHE CPETHETO 00IIEro 0Opa3oBaHusl CIEAYIOMINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3VYJIbTATBI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMBbl yueOHOro npeamera «Huciaa 1 BEIYUCICHUS
Harypanbnble u nensle yncna. [pu3Haku AeaIMMOCTH HENbIX Yuced.

CreneHb ¢ paliMoOHaJIbHBIM IIOKa3areneM. CBOMCTBA CTENICHH.

Jlorapudm umcna. JlecaTH4UHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHEHMs U HEPABEHCTBA

[TpeoOpa3oBanue BEIpAKEHUMN, COACPIKAIINX JIOTAPU(PMBIL.

[TpeoOpa3oBaHne BbIpAXKEHU, COEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTEIIEM.
[TpuMepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

Marematuka» XapakTepu3yrTCs:

I'pasxaHckoe BOCIIMTaHUE:

c(OPMHPOBAHHOCTBIO I'PAXKJAHCKOM MO3ULIUN 00YYaIOLIErocs: KaK akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUICKOro 00I11eCTBa, IPEICTABICHUEM O MaTEMAaTHUYECKUX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHHUHU, IPOLEAYP TPAKIAHCKOTO OOIIEeCTBA
(BBIOOPBI, OTIPOCHI U TIP.), YMEHHUEM B3aUMOICHCTBOBAThH C COLMAIBHBIMUA HHCTUTYTAMH B
COOTBETCTBUH C UX QYHKIHUSAMU M HA3HAUCHUEM.

[TaTproTHueckoe BOCIUTAaHUE:

c(OPMHUPOBAHHOCTBIO POCCUNCKOM Irpa)1aHCKONM UAEHTUYHOCTH, YBaKEHUS K IPOLLIOMY U
HACTOSILEMY POCCUIHCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOLLIEHUEM K JIOCTHKEHUIM
POCCHICKMX MaTeMaTUKOB U POCCUHCKON MaTeMaTHYECKOM LIKOJIbI, K MCIIOJIb30BAaHHIO 3THUX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

OCO3HAHHUEM JYXOBHBIX LIEGHHOCTEW POCCUICKOT0 Hapo1a; cOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 MTOBEICHHUS, CBA3aHHOIO C PAKTUYECKUM IPUMEHEHNEM
JOCTHKEHHUI HayKU U 1€ATEIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIIUTAHNUE!

ACTETUYECKUM OTHOLIEHHEM K MUPY, BKIIIOUas 3CTETHUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PELICHUH, pacCykKI€HHI{; BOCTIPUMMUYUBOCTBIO K MATEMaTHUECKUM aCIIeKTaM
pa3INYHBIX BUJOB UCKYCCTBA.

®u3n4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS MPUMEHSATh MaTeMaTHYECKHE 3HAaHUS B HHTEpecax 37J0pPOBOTO U
Oe3omacHoOro oopasa KM3HH, OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO (310pOBOE
NMUTaHNE, COATAHCUPOBAHHBINA PEXKHM 3aHSATHH U OTABIXA, peryisipHas Guzndeckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, TP 3aHATHUAX CIIOPTUBHO-03/10pPOBUTEIHHOM
JESATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LIEHHOCTH TPYAOJIIO0US; HHTEPECOM K pa3IMyHbIM chepam
npodeccuoHaNbHOM NesSTeIbHOCTH, CBA3aHHBIM C MATEMATHUKOMN U €€ IPUIIOKEHUSIMU, YMEHUEM
COBEPINATh OCO3HAHHBIN BBIOOP Oyaymiel mpodeccruu 1 peaan30BbIBaTh COOCTBEHHBIE



’KU3HECHHBIC TUTAHBI; TOTOBHOCTHIO U CIIOCOOHOCTBIO K MAaTEMAaTHYECKOMY 00pa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B
pEIIeHUY IPAKTHYECKUX 3a/1a4 MATEeMAaTUISCKOW HAITPABICHHOCTH.

DKOIOIrNYECKOE BOCITMTAHUE:

C(bOpMI/IpOBaHHOCTbIO BKOHOFH‘ICCKOﬁ Ky.]'IBTypBI, IIOHUMAHHUEM BJIIMSHUS COLTUAJIBHO-
9KOHOMMYECKHX MPOIIECCOB HA COCTOSIHHE MPUPOJIHOMN M COI[UAIBHOM Cpeibl, 0CO3HAHUEM
I00AJILHOTO XapaKTepa IKOJIOTHUYSCKUX MPOoOIIeM; OpUEHTAIIUEH Ha TPUMCHEHHE
MaTEeMaTHYCCKUX 3HAHUH JIUIS pEIICHHS 3a/1a4 B 00JIACTH OKPYIKAIOIIEH Cpe/Ibl, TUTAHUPOBAHHS
MOCTYIIKOB M OIIEHKH UX BO3MOXHBIX ITOCIICICTBUI JIJII OKPY)KAFOIIEH CPEJIbI.

HCHHOCTI/I Haquoro IIO3HAHUA:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTUIeCKOW HAYKH KakK chepsl
I-IGJ'IOBGLIGCKOI\;I JACATCIIbHOCTH, 3TAaIlOB eé pa3BI/ITI/I}I 1 3HAYNUMOCTHU I paSBI/ITI/ISI OUBHUIJIN3allUU,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKHA U MaTEMATUYECKON KYJIbTYPOI KaK CPEICTBOM MO3HAHHUS
MUPa; TOTOBHOCTBIO OCYIIECTBISTh MPOSKTHYIO U UCCIICIOBATENBCKYIO ICATEIBHOCTD
WH/IMBUYAJIbHO U B TPYIIIIE.

METAIIPEJJMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3yabTaTbl OCBOEHHUS IPOTrpaMMbl yueOHOro npeamMera «MaTemaThka
XapaKTEepU3YIOTCs OBJIaJICHUEM YHUBEPCAIbHBIMU HO3HAGAMEIbHBIMU OeLiCTNEUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OUCMBUAMU, YHUBEPCANbHBIMU PERYIAMUSHbIMU
OelicmeusmMu.

1) YHuBepcaibHble IO3HABaTeIbHbIE JICCTBUS, 00ecneunBaroT (GopMUpOBaHUe 0a30BbIX
KOTHUTHBHBIX IIPOIIECCOB 00yUYaONIMXCs (OCBOSHHE METOA0B MIO3HAHUS OKPYXKAIOIIET0 MUPA;
PUMEHEHHE JIOTHYECKUX, UCCIIe0BATENIbCKUX ONepalunii, yYMeHui paboTtath ¢ HHpOpMaruei).
ba3oBrle mornueckue AeMCTBHUS:

® BBUIBJISATH M XapaKTepU30BaTh CYIECTBEHHbIEC IPU3HAKY MAaTEMaTHUECKUX 00BEKTOB,
HNOHATHUH, OTHOIIEHUH MEXy TOHATHUAMU; (GOPMYITUPOBATh ONpPEAEICHUS TOHATHIA;
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIaCCU(PUKAILIUN, OCHOBAHHUS [yl 00001IeHUs
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOTO aHATIN3a;

® BOCIPUHHUMATh, (POPMYITUPOBATH U IPEOOPA30BLIBATE CYXIECHUS: YTBEPAUTEIbHbBIC U
OTpHIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IKE; YCIOBHBIE;

e BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTUBOPEUH B (aKTax,
JTAaHHBIX, HAOJIIOJICHUSIX U YTBEP)KICHUAX; MpeAIaraTb KpUTEpUH JUIsl BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U UHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKIECHUH (TIpsMble
U OT IPOTUBHOTO), BEICTPAUBATh apryMEHTALINIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBObI;

e BBIOMpATH CIIOCOO pelleHns yueOHO! 3aaun (CpaBHUBATh HECKOJIBKO BapUAaHTOB
peleHus, BEIOUpaTh HanbosIee MOAXOAAINNA ¢ Y4ETOM CaMOCTOATENBHO BbIIETIEHHBIX
KpUTEPUEB).



Bba3oBrle nccieqoBaTeIbCKUE AEHCTBUA:

UCTIOJIF30BaTh BOIIPOCHI KaK UCCIIEAOBATEIBCKUI HHCTPYMEHT ITO3HAHWS,
(bopMyITHpOBaTH BOIIPOCHI, PUKCUPYIOIIUE IPOTUBOPEUHUE, TPOOIEMY, YCTAaHABIUBATh
HCKOMOE U JJaHHOE€, (POPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIIHIO,
MHEHHUE;

MPOBOJIUTH CAMOCTOSTEIIBHO CITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICTIOBAHHE 1O
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHu4ecKoro 00ObeKTa, sIBICHUS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy 00BEKTaMH, SIBICHUSIMU, POIIECCAMHU;
CaMOCTOATENILHO (hOpMYITUPOBaTh 000OIIICHNUS ¥ BEIBOJIBI IO PE3YJIbTaTaM
NPOBEIEHHOTO HAOJFOICHUS, UCCIICOBAaHUS, OIICHUBATh IOCTOBEPHOCTH IOJIYUYECHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHUE MPOIECCA, @ TAKIKE BBIABUIATh MPEIITOIOKCHHS
0 €ro pa3BUTUU B HOBBIX yCJIOBHSIX.

Pa6ota ¢ nuadopmanueii:

BBISBJIATH J1e(UUIUTHI HH(GOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U
JUISl peLLeHUs 3a/1a4u;

BBIOMpPATh HH()OPMAIHIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEeMAaTHU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIUIO PA3TMUHBIX BUAOB U (HOpM
MIPE/ICTABIICHHUS;

CTPYKTYPUPOBATh HH(POPMAITHIO, IPEIICTABIIATE €€ B pa3IHUHBIX (opMax,
WLTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAJEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

2) YHuBepcaabHble KOMMYHUKATHBHBIE JICHCTBH, 00eCIeYnBaOT C(HOPMUPOBAHHOCTD

COILIMAIBHBIX HABBIKOB OOYUYAIOIIHXCSI.
Oo61exHue:

BOCIIPUHUMATL U q)OpMy.]'II/IpOBaTI) CYKACHUA B COOTBCTCTBHHU C YCJIOBHUAMU U LETIAMU
OOILEHHS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 XOAY PELICHUS 3a/1a4ui, KOMMEHTHPOBATh
NIOJTYYeHHBIH Pe3ybTaT;

B X0JIe 00CYXXJICHUS 33a1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOH TEMBI, IPOOIIEMBI,
perraeMoi 3a/1auu, BEICKA3bIBaTh HJICH, HALlCIICHHBIE HAa TIOUCK PEIICHNS;
COTIOCTABIIATH CBOM CYXKACHUS C CY)KICHUSMH JPYTHX YYaCTHUKOB JHAJIOTa,
00HapYXMBaTh PA3IMUUE U CXOACTBO MO3UIIHIA; B KOPPEKTHOH (hopMe POpPMYITHPOBATH
pa3HOTIIACHsI, CBOM BO3PAKECHUS;

IPE/ICTAaBIATh PE3YJIbTAThl PEIICHHS 3aa4H, SKCIIEPUMEHTA, UCCICIOBAHMUS, IPOSKTA;
CaMOCTOSATENIFHO BHIOMPATh (JOPMAT BHICTYIUICHHSI C YIETOM 3a/1a4 IPE3CHTAIIN 1
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHHUYECTBO:

MMOHUMATh U UCIIOJIB30BaTh NPCUMYILCCTBA KOMaHJIHOM U HHHHBHHyaHLHOﬁ pa60TBI
IIpu pCHICHUN y‘-Ie6HLIX 3aa4; IpUHUMATh [CIIb COBMECTHOM ACATCIIBHOCTH,
IJIaHUPOBATb OpTraHU3allUIO COBMECTHOM pa6OTBI, pacnpeacissiTb BUIbI pa60T,



JIOTOBAPUBATHCSI, 0OCYKIaTh MPOIIECC U PE3yIbTaT pabOThI; 00001IaTh MHEHHSI
HECKOJILKHX JIIOJICH;

® y4acTBOBAThH B IPYMIOBBIX (hopMax pabOTHI (0OCYKIeHNS, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBD» U UHBIE); BBIMOJIHITH CBOIO YacTh pabOThI U KOOPAHMHUPOBATH CBOU
JeMCTBUS C IPYTMMH YWICHAMHU KOMaH/Ibl; OLCHUBATh KA4eCTBO CBOETO BKJIa/1a B OOIIUI
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) YHuBepcanbHble peryassiTHBHbIE ICHCTBH, 00eCTIeYNBAIOT (HOPMUPOBAHHE CMBICIIOBBIX
YCTAHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanusi:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelIeHus ¢ Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHaHThI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTpOIIb:

e BJIJICTh HABBIKAMU MTO3HABATENIbHOM peIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUI M MBICIIUTENBHBIX MIPOLIECCOB, UX PE3YIbTATOB; BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOIecca U pe3ybTaTa pelIeHus MaTeMaTH4eCKOn
3a/a4uu;

® MpeABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPHU PEIICHUH 33/1a4H, BHOCUTH
KOPPEKTUBBI B ICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAlIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBHE PE3YJIbTATA IIENU U YCIOBUIM, OOBSICHATH IPUUUHBI
JOCTHKEHUS WM HEIOCTHKEHUS PEe3yIbTaTOB JAESITeIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

[MPEJJMETHBIE PE3VYJIbTATbBI
N3zyuenne kypca «««IIpakTHKyM 1O penieHnIo MaTeMaTHYECKUX 3a1au» Ha YPOBHE CPETHETO
oOuiero o0pa3oBaHus JOKHO 00ecneunBaTh JOCTUKEHUE CIAEAYIOIINX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

BeinonsaTe apudmMeTryeckre onepannu ¢ palMoHaIbHBIMU U ACHCTBUTEILHBIMU YUCIIAMH.
BbIinonHATe npubamkEHHBIE BBIYMCICHUS, UCIIONB3YsI TPaBHIIa OKPYTJICHUS, JIeNaTh MPUKUIKY
U OLIEHKY pe3yJbTaTa BHIYUCICHUH.

OnepupoBaTh MOHATUSAMH: CTEIIEHb C IIETbIM IOKa3aTesleM; CTaHAapTHAs (opMma 3anmucu
JeMCTBUTENLHOTO YHCIIa, KOPEHb HATYpPaTbHOW CTETIEHH; HCITOIb30BaTh MOIXOASAIIYI0 (OpMYy
3aIMCH IEHCTBUTENBHBIX YMCEN JIJISl pEIISHHs MMPAKTHUECKUX 3aJ1a4 M MPEJICTABICHHS JAaHHBIX.
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC ¥ TAHTE€HC IPOU3BOJIBHOTO YTJIa; UCIOIh30BATh
3amnuch MPOU3BOJIBHOIO YIila uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE (DYHKIINH.

VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSAMH: TOKJECTBO, YypaBHEHHUE, HEPABEHCTBO; LIEJI0€, PAllMOHATIBLHOE,
UppalMoOHAIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHE;

BrimonsaTe npeoOpa3oBaHus TPUTOHOMETPHUUECKUX BBIPAXKEHUH U peraThb
TPUTOHOMETPHUYECKHE YPaBHEHHUSI.

BeimonHATE ipeoOpa3oBaHus ENbIX, PAIIHOHAEHBIX U UPPAMOHATIBHBIX BRIPAKEHUH 1
pemaTh OCHOBHBIE THITHI IIENTBIX, PAIIHOHAFHBIX U MPPAMOHATIBHBIX YPABHEHUH H HEPABEHCTB.
[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JIJIsl PEIICHUS] MaTEMAaTHIECKHX 3a/1a4 U 3a71a4 U3
pa3INyYHbIX 00JacTel HayKH U peabHOM JKHU3HH.



MonenrpoBaTh peanbHble CUTYaIlMH Ha A3bIKE ajIreOphl, COCTABIATh BHIPAKEHUS, YpaBHEHMUS,
HEPABEHCTBA 110 YCIOBHUIO 3a/1a4M, UCCIIEN0BATh IOCTPOEHHBIE MOJIETH C UCIIOJIBb30BAHUEM
ammapara anreOpsbl.

OyHKIUYT U TpapuKu

OnepupoBath MOHATUSAME: QYHKIIHS, CIIOCOOBI 3ajaHus (DYHKITUHU, 00JIACTh ONIPEICTICHIS 1
MHOXKECTBO 3HAYCHUHN QyHKIMH, TpaduK QyHKIMH, B3aUMHO 00paTHBIC (PYyHKITUH.
OnepupoBaTh MOHATUSAMU: YETHOCTh U HEUETHOCTD (DYHKUNHU, HYTH (PYHKIIHUU, TPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKITUN A1 pEIICHUS] YpaBHCHHH.

CrtpouTtsh 1 uuTaTh rpaduKu JIMHEHHOHN (QyHKIIMH, KBaApaTHUYHOU (YHKIINHU, CTETICHHOM
(YHKLINU C LENBIM ITOKa3aTeNeM.

Hcnonws3oBate rpaduku QYHKIIUN AT UCCICTOBAHMSI POIIECCOB M 3aBUCUMOCTEH TpH
peLIeHNH 3a71a4 U3 APYTUX YIeOHBIX MPEIMETOB U PeaIbHOM JKU3HHU; BRIpaXKaTh (hopMynamMu
3aBHCHUMOCTH MEXKy BEITUYUHAMHU.

Hauana marematnyeckoro aHaamsa

OnepupoBaTh MOHATUAMHU: I10CIIEA0BATENBLHOCTh, apu(MeTHIecKast 1 reoMeTpuiecKas
MIPOTPECCHUH.

Hcrnonbs30BaTh CBOKCTBA ITOCIEA0BATEIBHOCTEN U IIPOrPECCUM IS PELICHHS pealbHbIX 3a/1a4
IPUKIIATHOTO XapaKTepa.

MonenupoBaTh peaibHble CUTYalluU Ha A3bIKE aareOpbl, COCTaBIISITh BHIPAKEHUS, ypPaBHEHMUS,
HEPAaBEHCTBA U CUCTEMBI I10 YCIOBHIO 33J]aui, UCCIIE0BATH IOCTPOEHHbBIE MOJIEIIN C
UCIIOJIb30BAaHUEM arrapaTa aareopsbl.

OyHKIMH U TpaduKu

OnepupoBaTh MOHATUAMU: NTepHOANYEcKast QYHKIMS, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKHU FKCTpeMyMa (pyHKIIUH, HauOoJiblllee M HaMMeHbllIee 3HaYeHNs (yHKIMU Ha
POMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIUH, 3aJaHHOH rpa)uKoOM.
OnepupoBaTh NOHATUAMU: TpapUKU OKA3aTEIbHOM, TorapuPMUUecKoi 1
TPUTOHOMETPUUECKUX (YHKIINI; n300pakaTh UX Ha KOOPAMHATHOM MJIOCKOCTH U
MCIIOJIb30BAaTh JJIsl PELLIEHUS] YPaBHEHHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOMN TUNIOCKOCTH IpaUKH JIMHEHHBIX YPAaBHEHUH U UCIIOJIB30BaTh
UX JJIsl pELIeHUs] CUCTEMBI JINHEHHBIX ypaBHEHUH.

Hcnonb3oBate rpaduku GyHKIMNA A1 MCCIEI0BaHUS MIPOLIECCOB U 3aBUCUMOCTEN U3 APYrux
y4€OHBIX AUCLUIUINH.

Hauana maremMaTHueckoro aHaimsa

OnepupoBaTh MOHATUSAMH: HETIPEPBHIBHAS (QYHKIIUS; TIPOU3BOAHAS (DYHKIIMU; UCTIONB30BATh
reOMEeTPUUECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM /7S peLIeHMs 3a/1ay.

HaxonuTh mpon3BOIHBIE AIIEMEHTAPHBIX (DYHKITHIA, BEIYUCIISATH MPOU3BOIHBIC CYMMBI,
MIPOU3BEIECHNUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh NPOU3BOJHYIO ISl UCCIIEI0BAHUS (PYHKIIMU HA MOHOTOHHOCTB U DKCTPEMYMBI,
OPUMEHSATH Pe3yIbTaThl UCCIEA0BAHMS K TOCTPOSHUIO TPa(UKOB.

Mcnonb30BaTh MPOU3BOJHYIO ISl HAXOXK/IEHUS HAWTYYIIET0 PeeHHUs B PUKIIAJHBIX, B TOM
YHCIIe COLUANIbHO-9KOHOMUYECKHUX, 3aadax.

Pemars npukianHble 3a1a4M, B TOM YUCIIE COLMAIbHO-3KOHOMHYECKOT0 U (PU3NYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHYECKOIo aHalln3a






N HaI/IMeHOBaHI/Ie KOHI/I‘ICCTBO qaCcoOB
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n/_n pa3zesioB U TEM B Konrponsuble  IIpakTuueckue — DNEKTPOHHBIE (M(BPOBBIE) 00Pa30BATENLHBIE PECYPCHI
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https://www.mathm.ru/zad/ege/zad12eget.html
5 [IpousBoHas 5
https://www.mathm.ru/egep.html
6 Tumnossle 3agaHus 9 1
BIIEE KOJIMYECTB
OB 0 CTBO 34 3 0

YACOB I10 [TPOTPAMME



https://egemaximum.ru/category/09/
https://www.mathm.ru/zad/ege/zad13eget.html
https://egemaximum.ru/category/01/
https://egemaximum.ru/category/02/
https://www.mathm.ru/zad/ege/zad12eget.html
https://www.mathm.ru/egep.html




I[TIOYPOYHOE IINTAHMPOBAHUE

KomnaecTBo yacos

Jara

Ne Kontpo  Ilpaktny
Tema ypoka Bc U3yd  DJEKTpOHHBIC IU(POBBIE 00pa30BaTEIHHBIC PECYPCHI

/o JIbHBIE €CKHe
€ro EeHUA

pabotel | paboThI

[Ipocreiimne
TEKCTOBBIE

sanaun https://examer.ru/ege po matematike bazovyi uroven/teoriya/vybor optim

1 1 alnogo varianta
Bri6op d

OIITUMAJIBHOTI
O BapuaHTa

TekcToBBIE

3a/la9M Ha https://math100.ru/prof-ege_2023 9-5/

2 MIPOIICHTHI, 1
CILIABEI U
cMecHu

TekcToBBIE

3a/ain Ha https://math100.ru/prof-ege 2023 9-5/

3 TIPOIICHTHI, 1
CILIaBbI U
cMecH

TekCTOBBIE https://nsportal.ru/shkola/algebra/library/2013/01/20/gotovimsya-k-ege-v13-
4 3a/1a4yy Ha 1 zadachi-na-dvizhenie
JOBWOKECHUE

TekCTOBBIE https://nsportal.ru/shkola/algebra/library/2013/01/20/gotovimsya-k-ege-v13-
5 3a7a41 HA 1 zadachi-na-dvizhenie
COBMECTHYIO



https://examer.ru/ege_po_matematike_bazovyi_uroven/teoriya/vybor_optimalnogo_varianta
https://examer.ru/ege_po_matematike_bazovyi_uroven/teoriya/vybor_optimalnogo_varianta
https://math100.ru/prof-ege_2023_9-5/
https://math100.ru/prof-ege_2023_9-5/
https://nsportal.ru/shkola/algebra/library/2013/01/20/gotovimsya-k-ege-v13-zadachi-na-dvizhenie
https://nsportal.ru/shkola/algebra/library/2013/01/20/gotovimsya-k-ege-v13-zadachi-na-dvizhenie
https://nsportal.ru/shkola/algebra/library/2013/01/20/gotovimsya-k-ege-v13-zadachi-na-dvizhenie
https://nsportal.ru/shkola/algebra/library/2013/01/20/gotovimsya-k-ege-v13-zadachi-na-dvizhenie

pabory

[IpeobpazoBa
HUS
YHUCIIOBBIX U
OYKBEHHBIX
TPUTOHOMETP
NYECKUX
BBIPAXKECHU.

https://infourok.ru/prezentaciya-po-algebre-klass-po-teme-preobrazovanie-
trigonometricheskih-virazheniy-3481656.html

10

[IpeobpazoBa
HUS
YHCIJIOBBIX U
OYKBEHHBIX
TPUTOHOMETP
NYECKUX
BBIPAKECHUI.

Metonnl
peuieHus
TPUTOHOMETP
UYECKUX
yYpaBHEHUHU

MeTtonp1
pelieHus
TPUTOHOMETP
UYECKUX
YpaBHEHUNU

KoHTtponbHas
pabora
NelMeronbt
pelieHus

https://infourok.ru/prezentaciya-po-algebre-klass-po-teme-preobrazovanie-
trigonometricheskih-virazheniy-3481656.html

https://resh.edu.ru/subject/lesson/6317/start/199681/

https://resh.edu.ru/subject/lesson/6314/main/199932/

https://resh.edu.ru/subject/lesson/6321/start/199989/



http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
https://infourok.ru/prezentaciya-po-algebre-klass-po-teme-preobrazovanie-trigonometricheskih-virazheniy-3481656.html
https://infourok.ru/prezentaciya-po-algebre-klass-po-teme-preobrazovanie-trigonometricheskih-virazheniy-3481656.html
http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
http://reshuege.ru/test?theme=59
https://infourok.ru/prezentaciya-po-algebre-klass-po-teme-preobrazovanie-trigonometricheskih-virazheniy-3481656.html
https://infourok.ru/prezentaciya-po-algebre-klass-po-teme-preobrazovanie-trigonometricheskih-virazheniy-3481656.html
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6314/main/199932/
https://resh.edu.ru/subject/lesson/6321/start/199989/

TPUTOHOMETP
NYECKUX
ypaBHEHUH

Brucanunie u

https://math-ege.sdamgia.ru/test?theme=113

11 OIKMCAaHHBIC https://math-ege.sdamgia.ru/test?theme=114
burypst
12 Bekropsr https://math-ege.sdamgia.ru/test?theme=182
Cransproe https://math-ege.sdamgia.ru/test?theme=182
13 MIPOU3BEICHU
€ BCKTOPOB
Hnoma https://egemaximum.ru/category/01/
14 IUIOCKHX
uryp
3agaud Ha
HIpHMEHEHHC https://3.shkolkovo.online/catalog/166?Subjectld=1
15  Tteopemsbl
Menenas u
Yenbl
16 [Mapamnenenu https://egemaximum.ru/category/02/
nen, Kyo
https://egemaximum.ru/category/02/
17 | Ilpusma
https://egemaximum.ru/category/02/
18 [Mupamuna
19 durypsr https://egemaximum.ru/category/02/
BpalleHus
20 KouTtposnbHas https://egemaximum.ru/category/02/



https://math-ege.sdamgia.ru/test?theme=113
https://math-ege.sdamgia.ru/test?theme=114
https://math-ege.sdamgia.ru/test?theme=182
https://math-ege.sdamgia.ru/test?theme=182
https://egemaximum.ru/category/01/
https://3.shkolkovo.online/catalog/166?SubjectId=1
https://egemaximum.ru/category/02/
https://egemaximum.ru/category/02/
http://reshuege.ru/test?theme=178
https://egemaximum.ru/category/02/
https://egemaximum.ru/category/02/
https://egemaximum.ru/category/02/

pabotaNe2

21

[Ipumenenue
IIPOU3BOJHOM
K

UCCIIEIOBAHU

10 QyHKIUN

https://infourok.ru/prezentaciya-po-algebre-primenenie-proizvodnoy-k-

issledovaniyu-funkcii-klass-947308.html

22

[Ipumenenue
IIPOU3BOJHOMN
K

HCCIIEI0BAHU

10 QyHKIHN

https://infourok.ru/prezentaciya-po-algebre-primenenie-proizvodnoy-k-

issledovaniyu-funkcii-klass-947308.html

23

24

25

26

Pemenue
3ama4 Ha
ONTHUMM3AIHN
10

Pemenune
3a7a4 Ha
ONTHUMM3AIHN
10

HccnenoBanu
e
TPUTOHOMETP
HYECKUX
byHKIHMA
3amanns 13.
Tpuronomerp
AYECKUE
ypaBHEHUS

https://egemaximum.ru/category/11/

https://egemaximum.ru/category/11/

https://infourok.ru/material.htmI?mid=32986

https://egemaximum.ru/category/12/



https://infourok.ru/prezentaciya-po-algebre-primenenie-proizvodnoy-k-issledovaniyu-funkcii-klass-947308.html
https://infourok.ru/prezentaciya-po-algebre-primenenie-proizvodnoy-k-issledovaniyu-funkcii-klass-947308.html
https://infourok.ru/prezentaciya-po-algebre-primenenie-proizvodnoy-k-issledovaniyu-funkcii-klass-947308.html
https://infourok.ru/prezentaciya-po-algebre-primenenie-proizvodnoy-k-issledovaniyu-funkcii-klass-947308.html
http://reshuege.ru/test?theme=82
https://egemaximum.ru/category/11/
http://reshuege.ru/test?theme=82
https://egemaximum.ru/category/11/
http://reshuege.ru/test?theme=78
http://reshuege.ru/test?theme=78
http://reshuege.ru/test?theme=78
http://reshuege.ru/test?theme=78
http://reshuege.ru/test?theme=78
https://infourok.ru/material.html?mid=32986
http://reshuege.ru/test?theme=167
http://reshuege.ru/test?theme=167
http://reshuege.ru/test?theme=167
http://reshuege.ru/test?theme=167
https://egemaximum.ru/category/12/

27

28

29

3anmanus 14.
Vel n
paccTosIHUS B
MIPOCTPAHCTB
e

3amanuns 15.
Hepagencrna,
CHUCTEMBI
HEPaBEHCTB

3ananus 15.
Hepagencrna,
CHUCTEMBI
HEPABEHCTB

https://egemaximum.ru/category/13/

https://egemaximum.ru/cateqgory/14/

https://egemaximum.ru/cateqory/14/

30

Kontponbnas
pabota Ne3

https://egemaximum.ru/category/16/

31

Samanns 17.
MHuoro
KOH(uUrypamu
OHHas
TUTAHAMETPUY
ecKkas 3aJava

https://egemaximum.ru/category/16/

32

3ananus 18.
YpaBHeHwus,
HEpaBEHCTBA,
CHUCTEMEI C
napameTpoM

https://egemaximum.ru/cateqgory/17/

https://egemaximum.ru/cateqgory/17/

33

Samanus 18.
YpaBHeHus,

https://egemaximum.ru/cateqory/18/



http://reshuege.ru/test?theme=168
http://reshuege.ru/test?theme=168
http://reshuege.ru/test?theme=168
http://reshuege.ru/test?theme=168
http://reshuege.ru/test?theme=168
https://egemaximum.ru/category/13/
https://egemaximum.ru/category/14/
https://egemaximum.ru/category/14/
https://egemaximum.ru/category/16/
http://reshuege.ru/test?theme=170
http://reshuege.ru/test?theme=170
http://reshuege.ru/test?theme=170
http://reshuege.ru/test?theme=170
http://reshuege.ru/test?theme=170
http://reshuege.ru/test?theme=170
https://egemaximum.ru/category/16/
http://reshuege.ru/test?theme=171
http://reshuege.ru/test?theme=171
http://reshuege.ru/test?theme=171
http://reshuege.ru/test?theme=171
http://reshuege.ru/test?theme=171
https://egemaximum.ru/category/17/
https://egemaximum.ru/category/17/
http://reshuege.ru/test?theme=171
http://reshuege.ru/test?theme=171
https://egemaximum.ru/category/18/

HEpPaBEHCTBA,
CUCTEMBI C
napaMeTpoM

3amanus

19. Yucna
34 1
U UX

CBOMCTBA

https://egemaximum.ru/category/18/

OBILEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

34



http://reshuege.ru/test?theme=172
http://reshuege.ru/test?theme=172
http://reshuege.ru/test?theme=172
http://reshuege.ru/test?theme=172
https://egemaximum.ru/category/18/




YYEBHO-METOJUYECKOE OBECITEYHEHUE OBPA30BATEJIBHOI'O [TPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI VT YUEHUKA

* MaTtemaTuka: anredpa 1 Hayajla MaTeMaTHYeCKOro aHainu3a, reometpus, 10 kmacc/
Mopakosud A.I'., CmupHoBa .M., O61ecTBO ¢ orpaHMueHHON 0TBeTCTBEHHOCTHIO «OL]
MHEMO3UHA»

* Marematuka: anredpa 1 Hayana MaTeMaTHYECKOro aHaiu3a, reomerpus, 11 kmacc/
Mopnkosuu A.I'., CmupaoBa .M., Cemenon I1.B., O6miecTBO ¢ orpaHMYeHHON
otBeTcTBeHHOCThIO « MOl MHEMO3IMHA »

* EI'D-2024 Tematudeckuii TpeHUHT . [IpodunbHbINi ypoBeHb . oA penakmnueit O.d. JIbiceHko
«Jlernon PoctoB Ha nony 2023»

METOJNYECKUE MATEPUAJIBI JIUIS YUUTEJLA

Matemaruka: anreOpa ¥ Hayajla MaTeMaTUYECKOro aHanu3a, reomerpus, 10 kiaace/ MopakoBuy
A.T'., CmupnoBa .M., O6111ecTBO C OrpaHUYEHHOI 0TBETCTBEHHOCTHIO «OL]
MHEMO3HNHA»

» MaremaTuka: anrebpa 1 Hayana MaTeMaTHYeCKOro aHaiu3a, reomerpus, 11 kmacc/
Mopaxosuu A.I'., Cmupuosa .M., Cemenos I1.B., OGmiecTBO ¢ orpanHnueHHON
otBeTcTBeHHOCTHIO «MOL] MHEMO3MHA»

* EI'D-2024 Temaruueckuii TpeHuHr . [Ipodunbublil ypoBens . noa penakuueit O©.d . JIbiceHko
«Jlernon PoctoB Ha nony 2023»
Matemaruka : anre6pa U Hadyajga MaTeMaTHYECKOTO aHAIH3a, Ieo-

MeTpus. AnreOpa v Hadasa aHanm3a . : 10 Kjacc : MeToIu-
yeckoe nocobue / E. B. byuko, A. I'. Mep3nsik, B. b. [lononckuii,

M. C. SIxkup. — M. : Bentana-I"pa¢, 2021 (Poccuiickuii yueOHUK )

Martemaruka : anreOpa ¥ Hayaja MaTeMaTHYeCKOro aHajan3a, reo-

MeTpusi. AnreOpa v Hadasna aHanm3a . : 11 kimacc : metonu-
yeckoe nocobue / E. B. bytko, A. I'. Mep3msik, B. b. [Tononckuid,

M. C. Sxkup. — M. : Benrana-I'pad, 2021

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
DJeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI:

* http://www.edu.ru - dexnepansHblii nopran Poccuiickoe oOpa3zoBaHue

* http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBaTebHbli TOPTAT

» www.1september.ru - Bce npuioxeHus K razere «1ceHTsops»

» http://school-collection.edu.ru — enunas xosuteKkIUs HUPPOBBIX 0OPA30BATEIBHBIX PECYPCOB
* http://vschool.km.ru BupTyanbhas mkona Kupumia u Medonus

« http://mat-game.narod.ru/ maremMaTHuecKas THMHACTHKA

* http://mathc.chat.ru/ maremaTudeckmii kanen0CKOI

* http://www.kokch.kts.ru/cdo/ TectupoBanue online (5-11-e kacchr)

* http://teacyer.fio.ru megarornveckas Mmacrepckas, ypoku B lHTepHere

* http://www.edu.secna.ru/main/ HoBbIe TEXHOJIOTHUH B 00pa30BaHUH

* http://www.uic.ssu.samara.ru/nauka/ myreBoautens «B Mupe HayKu» JUIsl HIKOJIbHUKOB
* http://www.videouroki.net Bugeoypoku npe3eHTanuu K ypokam



« http://present.griban.ru mpesenraruu Kk ypokam

* http://nsportal.ru coumaneHas ceTb pabOTHUKOB 00Opa30BaHMUS

* http://pedsovet.su pa3paboTKu YpOKOB, MPE3CHTAIIUH, METOMUECKUE MATCPHUAIIBI

* http://www.uchportal.ru pa3paboTku ypokoB, pe3eHTAINH, METOIHUCCKUE MATCPHUAIIBI
* http://metodisty.ru pa3paboTku ypoKoB, IPE3CHTAIMH, METOANYCCKHE MaTePHAaIbI

« http://www.rustest.ru ¢perepaabHbIil IEHTP TECTUPOBAHHS

« https://resh.edu.ru poccuiickas 3J€KTPOHHAS IIKOJIA

« http://www.school.edu.ru poccuiickuii 06111€00pa30BaTEILHBIN TOPTAI

« http://ege.edu.ru mopran uHGOPMALMOHHOM MOAAEPKKH EAMHOr0 rocy1apCTBEHHOTO
IK3aMeHa

* https://ege.sdamgia.ru caiit moaroroBku k 3k3ameHam «Caam ['MA: perry ET'D»

* https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika KT B
00pazoBaHUU
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