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PABOYAS ITPOTPAMMA
yueOHoro kypca «[IpakTnueckas MmaTeMaTHKa»

st ooyvaromuxest 10 —11 kiaccos



MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «lIpakTuyeckas maremaTtvka» s
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTUYeCKOMYy OO0pa30BaHUIO, M TPAJAMIMA POCCUMCKOTO 00pa3oBaHUA.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
I[EJTOCTHOCTh OONIEKYJIBTYPHOTO, JIMYHOCTHOTO U IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

[Iporpamma npenHasHadeHa s padbotel ¢ ydamumuca 10 - 11 knacca ¢
1EJIBI0 TTOBbIIEHUS 3PPEKTUBHOCTU O0YUECHUSI X MaTEMATHKE, MPEeayCMaTPUBAET
MOATOTOBKY UX K TOCYJapCTBEHHOHN (MTOTOBOI) aTTecTalvu MO MaTeMaTUKEe 3a
KypC TIOJIHOW CpeaHed IIKOJAbl W K JajdbHEWIIEMY MaTeMaTUYECKOMY
00pa3oBaHUIO.

Kypc «lIpakTukymM 1O MaTeMaTHKE» COOTBETCTBYET LENsAM U 3ajJayaM
oOyuyenuss B crapmed mkose. OcHOBHas (QyHKIMS JaHHOTO Kypca —
JIOTIOJTHUATENIbHAA TOATOTOBKA yuammuxcsa 10-11 kmaccoB k TocymapCTBEHHOM
WTOTOBOM aTTECTALIH.

Coneprxkanue pabodeil mporpaMMbl Kypca COOTBETCTBYET OCHOBHOMY KYypCy
MaTeMaTUKH JJisi CpelHel oOmeld 1mKoasl U ¢deaepaTbHOMy KOMIIOHEHTY
roCyJapCTBEHHOTO 00pa30BaTEeNBLHOTO CTaHAapTa IO MaTeMaTHKE, pealu3yeT
OPUHIMI JIOTIOJIHEHUS HW3y4aeMOoro Marepuaja Ha ypokax anreOpbl W Haudana
aHajgu3a CUCTEMOW yIpaKHEHUU, KOTOpPbIe YIIYOJSIOT U PACIIUPSIOT IIKOJIbHBIN
KYpC, U OJHOBPEMEHHO O0O€CIeUrBaET MPEEMCTBEHHOCTh B 3HAHUSX M YMEHUAX
yyaluxcs OCHOBHOTO Kypca martematuku 10-11 kimaccoB, 4To cmocoOCTBYyeT
paCIHIMPEHUIO U yriyoJieHnio 6a30Boro o01eo0pa3oBaTeIbHOTO Kypca anreopsl u
Hayaja aHaju3a U Kypca FT€OMETPHUH.

[IporpaMma COOTBETCTBYET TMEPEUYHIO KOHTPOJUPYEMBIX BOIPOCOB B
KOHTPOJIbHO-U3MEPUTEIIbHBIX MaTepurainax Ha EI'O.

Ileab kypca: o0OecriedeHHE€ HWHIWBUIYAIbHOTO W  CHCTEMATUYECKOIO

COIIPOBOXKACHUA Yy4dalIUXCsSa IIPpW IIOAIOTOBKE K BbIITYCKHBIM 3K3aMCHaAM IIO0
MaTCMaTHKeE.



3amaum Kypca:

pacmMpeHre u yriayOJaeHue MKOJIbHOIO Kypca MaTEMaTUKH;

aKTyanu3alus, CHCTeMaTu3alus W OOOOIIeHHEe 3HAHUK YyYalluxcs IIo
MaTeMaTHKe;

dbopMHpoBaHUE y yUYalIMXcsl MOHUMAHUS POJIM MaTeMaTHUYEeCKUX 3HAHUM Kak
WHCTPYMEHTA, TMO3BOJIAIONIET0 BHIOpATh JIyYIIMA BapuaHT JACHCTBUU U3
MHOTHX BO3MOHBIX;

pa3BUTHE MHTEPECA yUaIIUXCS K U3YUEHUIO MAaTEMATHKHU;

pacuIMpeHre HayqYHOr0 Kpyro3opa yJauuxcs;

OOy4eHHE CTAPUIEKIACCHUKOB PELICHUIO YYEOHBIX M JKM3HEHHBIX MpPOOJIEM,
cnoco0aM aHanu3za UH(pOpMaLMK, IOTy4yaeMoOU B pa3HbIX (popMax;
(GopMUpOBaHHE TMOHATHS O MATEMaTHYECKUX METOAAX IMpHU PEUICHUU
CJIO’KHBIX MaTeMaTHYECKHX 3a]1ay;

(dbopMHpOBaTh YMEHUE peElIaTh OCHOBHBIE MPAKTHYECKHUE 3a7auM, & TaK ke
IPOBOJUThH CIIOKHBIE JIOTMYECKUE PACCYKIEHHs, JUIsl pelieHus Ooliee
CIIOXHBIX 3aJaHUM PA3IUYHBIX Pa3[E€JI0B MATEMATHKU.

oOydenue 3anoyiHeHuto 6mankoB EI'D;

MICUXO0JIOTUYECKAsl MOATOTOBKA K BBITYCKHBIM 3Kk3aMeHaMm (EI'D).

B PE3VJAbTATEC H3VICHHUA KYPCA yHalluecHd 10JKHbI YMETh.

BBITIOJHATH apu(METHIECKHE ICHCTBHsI, COYeTash yCTHBIE W TNHCHMEHHBIC
IPUEMBI; TIONH30BAThCSI  OLEHKOW W TMPUKUIKON MpH  MPAKTUYECKUX
pacuerax;

pemarh 3aJayd  Ha JBUKEHHME, COBMECTHYIO paboTy, THpOLEHTHI, Ha
ONTUMU3ALINIO, CMECH U CILIaBBL;

BBIUUCTIATh 3HAYCHHUS] YWCIOBBIX U OYKBEHHBIX BBIPAKCHHH, OCYIIECTBIISSA
HEO0OXOIMMBbIC MOJCTAHOBKH U TIPEOOpa30BaAHMUS;

OPOBOAWTH TIO W3BECTHBIM ¢opMylaM H TIpaBWJIaM MpPeoOpa3oBaHMUs
OYKBEHHBIX BBIPA)KEHUH, BKIIOYAIOIINX TPUTOHOMETPUUECKHE (PYHKIINU;
pemate TPUTOHOMETPUUECKHE YpaBHEHHs, HEPaBEHCTBA M HMX CHCTEMBI
pa3IMYHON CTENEHH CII0KHOCTH;

pemath MpOCTEUIe TUIAHUMETPUYECKUE 3aladydl B TPEYroJbHUKAX, I10
HaXO0XJICHUIO IIomanen ¢uryp;

pelath ypaBHEHHUs, HEPABEHCTBA, IPOCTEHIIME CHUCTEMBbl YpaBHEHMH,
UCIIOJIB3YS CBOMCTBA (DYHKUUN U UX TPadUKOB;

peliaTh palroHalIbHbIE HEPAaBEHCTBA, UX CUCTEMBI;

OTpENeNATh 3HauUeHUEe (YHKIMHU MO 3HAYCHHUIO apryMEHTa MpHU Pa3IUuHbIX



croco0ax 3aaHusl PyHKIHUH; ONUCHIBATh IO rpauKy MOBEIEHNUE U CBOMCTBA
byHKIM, HaX0AUTh MO TrpaduKy (GYHKIUUA HAUOOJBIINE M HAUMEHBIINE
3HAYCHUsI; CTPOUTD IpadUKK U3YyUCHHBIX (PYHKIIHIA;

— pemath IJIAaHUMETPUYECKUE 3aJayd Ha HAXO0XKJIEHHE TeOMETPHUECKUX
BEJIMYMH (JUTUH, YTJIOB, TUIOMIAJEH);

— HCIIOJIB30BATh MPU PELIEHUU CTEPEOMETPUUYECKUX 3a7au IJIaHUMETPUUECKHE
(akThl U METO/IBI;

— TMPOBOAMUTH JOKa3aTeNbHbIE PACCYXKIEHUS MPHU PEIICHUU 3a/]a4, OICHUBAThH
JOTHYECKYI0 TPaBUIBHOCTh  PACCYXACHMH, pACIO3HABaTh JIOTUYECKU
HEKOPPEKTHBIEC PACCYKICHUS;

— aHaJIM3UpPOBaATh peajbHbIC YUCIIOBBIE JAaHHBIC; OCYILECTBIATh MPAKTUUECKHUE
pacueTrel 1O (QopMmyjaM, IOJb30BaThCA OLEHKOM M NPUKUAKOW IpHU
IPAKTUYECKUX pacyeTax;

— ONHCHIBATH C TOMOIIBbIO QYHKITUH pa3InIHbIC PeaTbHbIC 3aBUCHMOCTH MEXIY
BEJIMUYMHAMU M WHTEPIPETUPOBATh MX TpaduKH;, HU3BIEKaTh HH(OpMAIHIO,
NPEICTABICHHYIO B Ta0NMIIaX, HA AUarpaMMmax, rpagukax;

— pemarb ypaBHEHUS U CUCTEMbl KOMOWHHMPOBAHHOTO BHJa, B TOM YHUCIE C
NOMOUIbIO OTPAHUYEHUS 3HAUCHU

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Pabouas mporpamMma Kypca paccuuTaHa Ha JABa roja oOydyeHus:: 1 vac B
nHenemo B 10 knacce (34 u B rox) u 1 yac B Hegento B 11 kimacce (34 4 B rox)



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonansabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIC IPOOH, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATBbHOM )KU3HH.

JerictBuTenpHble  4nciia. PanvoHalbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO 4yucia. Vcnonws3oBaHue mnoaxopsmied  (opMbl  3amucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpaBEeHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PeabHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIHMS ¢ HATypajbHBIM U IEJbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0i CTEHICHH.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosb3oBaHUE MPOTPECCUU s
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUHN. PellieHne npukiIagHbiX 3a7a4 ¢ MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckue  QyHkuuu. [IpoMexyTkn  MOHOTOHHOCTHU
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HaunGosnblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB (QYHKIMNA U1l peLICHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBable GyHKIINH. MeTOT HHTEPBAJIOB sl pEIICHUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne MpOU3BOAHON K MCCIEAOBAHHUIO (DYHKIIMII HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yuebHoro mpeamera «[lpakTuueckass maremaTHkKa» JOJKHO
oOecrieuynBaTh JIOCTH)KEHHWE HA YpPOBHE CpeaHero obmiero oOpa3oBaHMs
CIEAYIONINX JUYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX 00pa30BaATEIIbHBIX
pE3yNbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeameTa
«ITpakTueckas MaTeMaTHKa» XapaKTEePU3YIOTCS:

['paxxtaHCKOE BOCIIUTAHMUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUHA O0YYAIOIIETOCsl KAK aKTUBHOIO
U OTBETCTBEHHOIO 4WI€Ha POCCHUUCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJICMCTBOBATh C COUUAIBHBIMA HWHCTUTYTAaMHU B COOTBETCTBUHU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTHYeCKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUW B JIPYrUX HayKaxX, TEXHOJOTusX, cpepax
DKOHOMUKHM.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, DJTHUYECKOTO TOBEACHUS,
CBSI3aHHOI'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYHUBOTO OYAyIIIETO.

DcTeTu4eCcKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTUYECKHE 3HaHUS B
HWHTEpecax 3J0poBOro u 6e3omacHoro odpasa K1W3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTJbIXA, peryJsipHas busnueckas AKTUBHOCTD); (bu3UIEeCcKOro
COBEPILICHCTBOBAHHS, pu 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBHOM
JESITETbHOCTBIO.



TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOHS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caMOO0Opa30BaHUIO HAa MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYACTHUIO B PEIICHUU MPAKTUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABIEHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTAllMell Ha NMPUMEHEHUE MAaTeMaTHYECKUX 3HAHUW ISl PEIICHHs 3a1ady B
0o0JaCTH  OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYHBIX MTOCJIEICTBUM JJIsl OKPYKAIOLIEN Cpeibl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM TMPaKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3ALUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKM W MAaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBIISITh IPOEKTHYIO M HCCIEHOBATENIBCKYIO JIESITEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«IIpakTHUeckass MaTeMaTHKa» XapaKTEPHU3YIOTCS OBJIAJCHHEM YHHUBEPCATbHBIMHU
HO3HABAMEIbHBIMU ~ OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuuseepcanvmvie  nosmasamenwvhvie — Oelicmeus, — 0becnevusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCco8 0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpuUMeHeHue  JI02UYeCKUX,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

bazoBbie lornueckre NeHCTBHUS:

e BBIABIISTh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHATHM, OTHOLIEHUM MEXKAY TMOHATUSAMH; (HOPMYJIUPOBATH
OTpEeNeNIeHUs]  TMOHSTHH;  yCTaHaBIMBAaTh CYIIECTBEHHBIH  IPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIIEHHWS W CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus: yuyeOHO#M 3ajauu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUre, MNpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh ~ MHGOpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAEH, HAIIEJICHHBIC Ha TTOMCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, TUIAHUPOBATH OPTAHMU3AIUI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanonvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(QOpMAaLIUU.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IIPU PELICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBI TOCTHXKEHUSI WIM HEIOCTHXKEHUS PE3YJIbTAaTOB JCATEIIBHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yueOHoro kypca «lIpakThueckass maTeMaTHKa» Ha YPOBHE
cpenHero oOuiero oOpa3oBaHMsl JOJKHO OOECIeUnBaTh JOCTUKEHHUE CIIETYIOIINX
IpEeIMETHBIX 00Pa30BaATEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIOB3YS MpaBUiia OKPYTIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOAAUIYIO (DOpPMY 3aMHUCH ACHUCTBUTENBHBIX YUCEN JJIS pELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BeimonHaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDQXEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 00IacTell HAYKU U PEAIbHOM KU3HHU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aaHusi (QyHKIMHU, 00JacCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATUSMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

Crpouth M 4uTaTh TpaUKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (DYHKIIMH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]y BETUUHMHAMM.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMEeTPHUUECKON MPOTPECCUMU.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar il ONUCAHUA
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHHE,  Teopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSMH: HATypaJbHOE, I€J0€ YHUCIO; HCIOJIb30BAThH
MPU3HAKU JIEJIMMOCTH LIENBIX YKHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHHS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUISA PEUICHUS NIPAKTUYECKUX 3a4ad.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDQXXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HAueHHUs (QYHKIUM Ha MPOMEKYTKE; MCIONb30BaTh UX MJis
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMU: HENPEPbIBHASI (QYHKUHUS; TPOU3BOAHAS (QYHKLNU;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJI HCCIIEIOBAaHUS (PYHKIIUM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHUSMHU: TEPBOOOpa3Has M  HHTErpajg; TMOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIE COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIecKOro Xxapakrepa, CpeJCTBaMi MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n NMPOrpamMMbl Beero 3auéT TipaxTiracckue oOpa3oBaTe/ibHbIE
padoTsbI pecypest
1 JleliCTBUTEIIbHBIC YNCIIA, CTCIICHD, 3
KBaJPaTHBIN KOPEHB.
2 VYpaBHEHUs U HEPABEHCTBA 5
3 [Toka3zarenpHast QyHKITHS 5
4 Jlorapudmuueckas GyHKIUsA 5
5 I'eomeTprueckue 3a1aun 8
5 Tpuronomerpudeckue Gopmybl, ypaBHEHUS 7
Y HEPaBEHCTBA.
7 3auér 1 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0




11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
. IIpakTuyeckue
n/n NMPOrpamMMbl Beero 3auéT oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
1 Tpuronomerpuyeckue GyHKIHH 4
[Ipoun3BoHas U €e TEOMETPUUECKUM CMBICI.
2 [IpuMeHeHne Mpou3BOIHOMN K MCCIIETOBAHUIO 8
byHKIIUN
3 NHuterpai. Berunciienue miomanen ¢ 5
MTOMOIIIbIO UHTETpaa.
4 TekcTOBBIE 3aMa4H. 10
5 3aza4u 1o reOMETpUH. )
6 3auéT mo Kypcy. 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO yacoB DJIeKTPOHHbIE
Ne n/n Tema ypoka . IIpakTnueckune Aara unpponbie
Bcero 3auér u3yyeHusi oOpasoBaTesibHbIE
padoTsbI pecypest
1 JleficTBUTENBLHBIE YHUCIIA. 1
2 Crenenb U ee CBOMCTBA. 1
3 KBagparusie kopau. CBoMCTBa KOpHEH. 1
4 PanvoHaneHbIE ypaBHEHHs M HEPABEHCTBA 1
5 WppatnmonansHble ypaBHEHUS U 1
HEpaBEHCTBA.
6 UppaumnonanbHble ypaBHEHUS U 1
HEpaBEHCTBA.
7 CucreMbl ypaBHEHUH M HEPABEHCTB. 1
8 CucreMpl ypaBHEHUH M HEPABEHCTB. 1
9 [TokazarenbHast QyHKUUS. 1
10 [TokazarenabHble ypaBHEHUS. 1
11 ITokasaTenbHbIE ypaBHEHUS. 1
12 [TokazaTenpbHBIE HEpPaBEHCTBA. 1
13 ITokazarenbHble HEPABEHCTBA. 1
14 Jlorapudmuueckas QyHKIUS. 1
15 Jlorapudpmuueckue ypaBHEHHS. 1
16 Jlorapudmuueckue ypaBHEHUSI. 1
17 Jlorapudmuyeckne HepaBeHCTBA. 1
18 Jlorapudmuueckrue HEpaBeHCTBA. 1




19 3ajaun Ha napajIeorpamm. 1

20 3ajaun Ha Tpaneuio. 1

21 3agaun Ha pELIeHUe TPEYroJIbHUKOB U Ha 1
1o/100ue TPEYTroJIbHUKOB

) 3azayu Ha pELICHUE TPEYTOJbHUKOB U Ha 1
110,1001€ TPEYTroJIbHUKOB

23 [Tnomanu duryp.

24 [Tnomanu duryp.

o5 [Tnomaau noBepxHOCTEN TeOMETPUUYECKUX 1
TeNl.

26 [Tnomanayu moBepXHOCTEH T€OMETPUIECKUX 1
TeJl.

27 Tpuronomerpudeckue (GopmyIbl. 1

28 Tpuronomerpuyeckue (GOpMybl. 1

29 Tpuronomerpuyeckue ypaBHEHHS. 1

30 TpuronomeTpuueckue ypaBHEHHS. 1

31 TpuroHomeTpuueckue ypaBHEHUS. 1

32 TpuroHomeTpuyecKre HEPaBEHCTBA. 1

33 TpuroHomeTpuyecKre HEPaBEHCTBA. 1

34 3a4ér 1o Kypcy 1

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KIIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
Nen/n Tema ypoka . IIpakTuyeckue Aara unpponbie
Bcero 3auér u3yyeHusi oOpasoBaTesibHbIE
padoTsbI pecypest
1. Tpuronomerpuveckne QyHKIUH. 1
2. Tpuronomerpuyeckue (QpyHKIUU. 1
3. Tpuronomerpuyeckue ypaBHEHHS. 1
4. TpuroHomMeTpUYeCKHe ypaBHEHHUS. 1
[IpousBosnHas M KacarenbHas K rpaduky
S. GbyHKIUH. 1
6. ITponsBosHas cTeneHHON QyHKIMH.
7. [TpaBuna nuddepennupoBaHusi. 1
8. [Ipon3BoiHbIE 37IEMEHTAPHBIX (PYHKIIUA.
9 I/ICCJ'IGILOBaHI:Ie (YHKIIMY C TTOMOIIBIO 1
MIPOU3BOIHOM.
10. I/IccneJIOBaHI:Ie (YHKIIHU C TIOMOTIBIO 1
TIPOU3BO/THOM.
11 [TpumeHeHre TPOU3BOIHON K UCCIIEIOBAHUIO 1
GyHKIMH.
12 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
GyHKIMH.
13. Hurerpai. 1
14. Brrunciienue uHTErpanos. 1




Brrunciienne uHTErpanos.

15. 1
[Lnomanas KpUBOIMHEHHON TpaNeuu U

16. WHTETpall. 1

17 Brruncnenue miomanei ¢ IoOMOIILIO 1

' UHTErpaJa.
18 Brruncienue mionanei ¢ moMoOIIbIO 1
' UHTErpaa.

19. 3agaund Ha YacTH.

20. 3amaun Ha JBUKCHMUE.

21. 3aa4u Ha MPOIEHTHI. 1

29 3ajaun Ha COOTBETCTBUU MEXIY 1
HATypaJIbHBIMU YHCIAMH.

23. 3amaun Ha COBMECTHYIO padoTy. 1

24, 3aaun Ha CIUIABEI U CMECH. 1

25. 3aaun Ha CMEKAJIKY. 1

26. 3ajaun Ha CMEKAJIKYy. 1

27. 3ana4yu ¢ NPUKIAIHBIM COAEPKAHUEM. 1

28. 3aza4yu ¢ IPUKIAIHBIM COAEPKAHUEM. 1
CrepeomeTpuueckie 3a7a4yd Ha

29. HaXO0XJCHHE O0BEMOB T€OMETPUUYECKUX 1
Tel
CrepeomeTpuueckie 3a7a4yd Ha

30. HaXOXJCHHEe O00BEMOB T'€OMETPHUECKUX 1
Tell

31. 3ajaun 1o CTepeoOMETPHH. 1




32. 3a7a4y 0 CTEPEOMETPHUH. 1
33. 3a1auu Mo IIAHUMETPHH. 1
34. 3au€r 1o Kypcy )

OBIIEE KOJIMYECTBO YACOB I10 2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anumos III.A. Anre6pa u Hauana aHanu3a. Y4eOHuk s 10-11 kiaccos
obmeoOpasoBarenbHbIX yupexaeHuii. M., «IIpocsemenuney, 2023.
BypmuctpoBa T.A. Anrebpa u Hadana MaTemaTudeckoro ananuza. 10 -

11 xmaccel. Ilporpammer oO0mieoOpa3oBaTeNbHBIX YUIpEeKIASHUNH. M.,
«IIpocBemenuey, 2022

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1.

10.

11.

Aeaxanoe H. X. Maremartuka. Paiionusle onumnuansl: 6—11 kmacesr / H.
X. Araxanos, O. K. [Tognmunckuii. — M.: [Ipocsemienue, 2020.
Bunetimuep I'. XpectoMatusi mo ucropun Matemaruku /I'. Buneithep.
— M.: Kamxnsiit nom «JIlubpoxom», 2020.

Inetizep I Y. Uctopust mareMatuku B 1mikoiie: | X—X ki.: mocobue st
yuuteneit / I'. U. I'neitzep. — M.: IIpocsenie- Hue, 1921.

I'neoenko b. B. Ouwepk mo wucropuum Teopuu BeposTtHocTed / b. B.
I'nenenko. — M.: JIubpokom, 2022.

Kynanun E. J]. Tpu ThICSYM KOHKYPCHBIX 3a7a4 1o marema- tuke / E. JI.
Kynamnn, B. II. Hopun, C. H. ®enun, IO. A. IlleBuenko. — M.:
Atipuc-nipecc, 2023.

Kypaum P. Yto takoe maremaruka? / P. Kypant, I'. Po6- Ounc. — M.:
MIIHMO, 2021.

Jllomuxac B. C. ®axkynbTaTUBHBIM Kypc MO Marematuke. Teopusd
BEPOSATHOCTEH: yueb. mocooue it 9—I11 k. cpen- Heit mkonsl / B. C.
JIrotukac. — M.: IIpoceemenue, 2020.

Ilepenvman A. U. 3anumarenbHasi anreOpa. 3aHUMarenbHas reomerpus /
A. W. ITepensman. — M.: ACT: Actpens, 2021.

Ilnomyxuit A. BeposiTHOCTb B 3aja4ax JJisl KOJIHHUKOB / A. ITmoTikuil. —
M., 2021.

Penvu A. Tpunorust o matemaruke / A. Peabu. — M.: Mup,

2022.

Caoosuuuun IO. B. Marematuka. Tematnueckas moaroros- ka k EI'D / 1O.
B. CagoBuuunii. — M.: Unekca, 2021.



12. Cepeees U. H. EI'D. Maremaruka. 3amganus tuna C /U. H. Ceprees.
— M.: Dx3ameHn, 2021.

13. Xanamaizep A. A. Kombunatopmka u Oumnom Helotona / A. Sl
Xamamaiizep. — M.: [Ipocsemenne, 2023.

14. [lleskun A. B. TekcroBwle 3amaud mo Maremartuke: (—11 xi. / A. B.
[lleBkuH. — M.: Unekca, 2022.

15. Ilesxun A. B. lllkonpHass MaTeMaThdeckKas OJMMIIMAAA. 3a- Jadyud U
pemenus. Beim. 1, 2 / A. B. lllekun. — M.: Unek- ca, 2008—2022.

16. Ileexun A. B. EI'D. Maremaruka. 3aganus C6 / A. B. Illes- kun, 1O. O.
[Tyxac. — M.: Dx3ameH, 2022.

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. www. edu - "Poccuiickoe oopaszoBanue" depepanbHbIil HOPTAIL.

2. www.ege.edu.ru. PesynbTarst EI'D. denepanbHbIit UHCTHUTYT
neJaroruyeckux u3MepeHui; MuHucCTepcTBO oOpa3oBaHus u Hayku P,
®denepanbHas ciyx0a 1Mo Haa30py B chepe 0Opa3oBaHUS U HAYKH.

3. www.school.edu - "Poccutickuii 001eo0pa3oBaTeIbHbIH mopTan'.

4. www.school-collection.edu.ru/ Enunas KOJUIEKIIUS 1 (GPOBBIX
00pa3oBaTeNbHBIX PECYPCOB

5. www.mathvaz.ru - 10Che MIKOJILHOTO YYUTENsI MaTeMaTuKh. JlIOKyMeHTaIwus,
paboune MaTepHalIbl IJIs YIUTEIsT MaTeMaTUKH

6. www.it-n.ru - "CeTb TBOPYECKUX yUUTEICH"

7. www.festival.lseptember.ru - @ecTuBaiib NeIArOrHYECKUX UIEH



http://www.it-n.ru/
http://www.festival.1september.ru/
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