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Pabouast mporpamma ydeOHOro Kypca «Anredpa M Havaja MATEeMaTHYECKOTO aHAIIM3ay
0a3oBoro ypoBHs sl oOyuaromuxcs 10 maccoB paspaboraHa Ha ocHOBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CpenHEero odmiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHIA, MPEIBIBIIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHHUIO, U
TPaTUIMA POCCHIICKOTO O0pa3zoBaHus. Peanmsanusi mporpaMMbl  00€CIEYMBAET OBJIAJICHUE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA WU HEIIPCPBLIBHOI'O
o0pa3oBaHUs, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JTUYHOCTHOIO U II03HABATEIHHOTO PAa3BUTHUS
JMYHOCTH 00YYaOIIHXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTH4YeCKOro aHalIM3a» SIBIAETCS OAHMM U3 HauOolee
3HAYMMBIX B IPOrpaMMe CTapllei IMIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecredynBaeT
MHCTPYMEHTAJIbHYIO 0a3y U1 H3Y4eHMs] BCEX E€CTECTBEHHO-HAayuyHBIX KypCOB, a C JIpyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHHE YyYalluXcs Ha YpPOBHE,
HEOOXOMMOM ISl OCBOCHHUSI KypCOB MH(OPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamMkax 1aHHOro Kypca ydaiuecs OBJIaJ€Bal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN HAYKH,

KoTopasi GOpMyIUPYET CBOU JOCTHXKEHUSI B MAaTeMaTU4YecKoi popme.

Kypc anreOpsl 1 HauanA MaTeMaTH4ecKoro aHaIM3a 3aKJa(bIBaeT OCHOBY JJISl YCIICIIHOTO
OBJIQJICHUSI 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUH
HSKOHOMHUKH U OOILLECTBEHHOW U3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HMCIIOJIL30BATH MX B HOBCGHHGBHOﬁ Xm3HU. B TOXKE
BpeMsl OBJIa/IeHUEe aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IeHNE M KOHKpEeTH3aluio, adCTparupoBaHHE U aHAJOrHio, (OopMHUpYET
Kp€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pm 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaJu3a B CTApLIEH IIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PEIIEHUs NMPUKIATHBIX 3a/ad,
CaMOCTOSITEJIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTMYeCKMX  MOJENed  pealbHbIX CHTyalud W
UHTEpIpETallid TOJYYEHHBIX pEIICHUH, 3HAKOMATCS C NpPUMEpaMU  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEW B MPHUPOJIC, HAYKE U B HMCKYCCTBE, C BBIJAIOIMIUMHUCI MAaTeMaTHYECKUMHU

OTKPBITUAMHU U UX aBTOpaMHU.

Kypc oOnanaer 3HauuTEIbHBIM BOCIHTATEIbHBIM IMOTEHIIMAIOM, KOTOPBIM peaau3yercs
KaK yepe3 y4yeOHbI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,

Tak M 4epe3 cHenuduky ydyeOHOH JesATeTbHOCTH, TpeOyromel CcaMOCTOSITEIbHOCTH,
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IIOJIyYEHHBIN pe3ysbTarT.

B ocnoBe MCTOAHNKH O6y‘IeHI/I${ anre6pe N HadajlaM MaTeMaTH4YCCKOI'0 aHalin3a JIC)KHT

JeSATEIbHOCTHBIN IPUHLIUI O0yUEHUSI.

CrtpykTrypa Kypca «Anredpa U Hayana MaTeMaTUYECKOro aHallM3a» BKIIIOYAET CIeAYIOIIHe
COJIep)KaTebHO-METOAMYECKHE JHUHUU: «Yucna U BeMUCHCHUA», «DyHKIMU U TpaduKm»,
«YpaBHeHUs U HepaBeHCTBa», «Hauana maremarnyeckoro anainusa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE cOEpKATETBHO-METOUYECKUE JIMHUU M3Y4YalOTCS HAa MPOTSKEHUM JBYX JIET
oOydeHus B cTaplled IIKOJIe, €CTECTBEHHO JOMOJNHSASA APYT Opyra U MOCTENEHHO HACBIIIAsCh
HOBBIMU TeMaMH M pa3fenaMu. JlaHHBIM Kypc SIBIS€TCS WHTETPAaTHUBHBIM, IOCKOJBKY
o0benuHsieT B cebe COoJAep)KaHUE HECKOJIbKMX MaTeMaTH4YeCKUX JUCLUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMaTUUECKHUI aHaIu3, TeOpust MHOXKeCTB U 1p. 1o Mepe Toro kak yyamuecs
OBJIaJICBAIOT BCE Oosiee MIMPOKMM MaTEMaTHUECKUM almapaToM, Y HHUX MOCIEA0BaTEIbHO
dbopMuUpyeTCs U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIENb PeaJbHOM
CUTyalluu, NPUMEHITh 3HAHUS, MOJIy4€HHblE B Kypce «AureOpa M Hayajla MaTeMaTH4YeCKOTrO
aHalM3a», JUIS pEIIeHUS CaMOCTOSTEIbHO C(OPMYIMPOBAHHOW MaTeMaTHUECKOW 3ajadu, a

34aTEM HHTCPIIPCTHPOBATH HOJ'Iy‘IGHHLIfI pe3yibTar.

CopepxarenpHo-MeTOnMYecKass  JUHUS — «YUucma W BBIUMCICHHS) — 3aBEpIIAET
(GbopMUpOBaHNME HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpPO€ OBLJI0O HAyaTo B
OCHOBHOM 1IKoJe. B crapmiel mkone ocoboe BHUMaHHE yAenseTcs (OPMHPOBAHUIO MPOYHBIX
BBIYMCIIUTENbHBIX HABBIKOB, BKJIIOYAIOUIMX B CcE€0S MCIOJIb30BAHUE DPA3IUYHBIX (hopM 3amucu
JNEHCTBUTENBHOTO YHCJIa, YMEHHE palHdOHAJIbHO BBINOJHITH JEHCTBUS C HHUMH, J€1aTh
NPUKUAKY, OLEHUBaTh pe3yiapTaT. OOydaromuecs MOJIy4aloT HaBbIKM HpUOIMKEHHBIX
BBIYUCIICHUM, BBIMOJHEHHUs] JEMCTBUH C 4YHMCIaMM, 3alUCAaHHBIMH B CTaHAApTHOM Qopme,

HCIIOJB30BaHUA MAaTCMAaTUYCCKUX KOHCTAHT, OICHHUBAHUA YHMCJIOBBIX BBIpa)KeHHfI.

JInaus «YPaBHeHI/ISI U HCPABCHCTBA» PCAIM3YCTCA Ha NPOTAKCHUU BCCTO O6y‘ICHH§I B
CTB.leICfI IOKOJIC, IIOCKOJIBKY B KaXIOM pa3aciic IMporpammbl IMPEAYCMOTPCHO PCHICHUC
COOTBCTCTBYIOIIMX 3a/1a4. O6yqa}0mnecsi OBJIAZACBAIOT PA3JIMYHBIMU MCTOAAMHU PCIICHUS LCIIbIX,
panrOHAIBHBIX, HPPATHOHAJIBHBIX, ITOKA3aTCIbHbIX, J'IOl"apI/ICbMI/I'-IeCKI/IX U TPUTOHOMECTPUUICCKHUX
ypaBHeHHfI, HCPAaBCHCTB U UX CHCTCM. HOJ’Iy‘IGHHBIC YMCEHUA UCIOJB3YIOTCA IIPU HUCCICA0OBAHUN
(I)YHKI_II/II\/'I C IIOMOIIBIO HpOI/I3BO,Z[HOI>'I, pCeHICHUN NPUKIAAHBIX 3a4a49 M 3aJla4 Ha HAXOXJICHUC

HanOOJIBIINX U HAUMEHBIIINX 3HAYCHUM (I)yHKI_II/II/I I[aHHaH COACPpIKATCI/IbHAs JIMHWUA BKIKOYACT B



cebs Takke (OPMHUPOBAHWE YMEHUW BBITIOJNHATH pacy€Thl Mo dopmysnaM, Ipeodpa3oBaHUS
HOCJIbIX, PpalUOHAJIbHBIX, HWPPALNUOHAJIBHBIX W TPUT'OHOMCTPHUYCCKUX Bpra)KeHI/II\/JI, a TaKxXe
BBIPQXCHHM, COJEpKAIIMX CTerneHu W jorapudmel. braromaps w3ydeHUIo anreOpamueckoro
Matepualia MpPOUCXOIUT JallbHEHIIee Pa3BUTHE AJITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS
y4Yamuxcsi, (OPMHUPYIOTCS HABBIKH JICAYKTUBHBIX PACCYXJICHUH, PaOOTBl C CHUMBOJIbHBIMU
dbopMamu, TIPeCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QGeKTUBHBIC HHCTPYMEHTHI JJISl PELICHHUS MPAKTHUYECKUX M €CTECTBEHHO-

HaYYHBIX 3aJ1a4, HarliiaAHO JEMOHCTPUPYCT CBOU BO3MOKHOCTHU KaK A3bIKa HAYKH.

CopnepxaTtenbHo-MeToan4eckass JTUHUS «DyHKIMKA U TpaduKu» TECHO MEperieTaeTcs: ¢
JpPYrUMU JIMHHUSAMHU Kypca, IIOCKOJIBKY B KAaKOM-TO CMBICIE 3a1a€T II0CIEN0BATEIbHOCTD
u3yyeHuss Marepuana. l3yueHue CTemeHHOW, mOKa3aTeabHOW, JorapuMu4eckoil u
TPUTOHOMETPUUYECKUX (PYHKIMHA, WX CBOMCTB M TpauKOB, HCIOJIb30BaHHE (QYHKIUH UIs
pemeHus 3ama4 M3 JPYyrux y4eOHBIX NPEAMETOB U PEATbHON JKU3HU TECHO CBS3aHO KaK C
MaTeMaTHYECKUM aHAIM30M, TaK M C pelIeHNeM ypaBHEHHMH M HepaBeHCTB. IIpu 3Tom Ooibimoe
BHUMaHUE yJenseTcss (GOPMHUPOBAHUIO YMEHHUS BbIpakaTb (OPMYJIaMU 3aBUCUMOCTH MEXKAY
pasIMYHBIMM  BEJIMYMHAMM, HCCIIEOBAaTh IOJIY4YE€HHblEe (YHKIUH, CTPOMTb HX TpaduKH.
Marepuan 3TOM COACpP/KATEIBbHOM JIMHUM HALEIeH Ha pPAa3sBUTHE YMEHUHM U HAaBBIKOB,
MO3BOJISIOMIMX ~ BBIPAXKATh 3aBUCHMOCTH MEXKIy BEIMYMHAMH B  pPasIu4HOM  (opme:
aHAJTUTHYECKOH, rpaduueckoil U cinoBecHOH. Ero wusydeHue crnocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTH K  OOOOIIEHMIO M KOHKpETH3allHH,

HUCIIOJIBL30BAHUIO aHAJIOTHIA.

CopnepxarenpHas nuHHAA «Hadana mMareMaTH4ecKoro aHajan3a» IO3BOJISIET CYILECTBEHHO
pacIIMpUTh KPYr KaK MaTeMAaTUYECKUX, TaK U MPUKIIAJHBIX 3aJ1a4, JOCTYITHBIX O0y4YaroUIuMcsl, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTb UCCIIEZIOBATh U CTPOUTH Ipaduku (yHKIUHN, OIPEAEATh UX
HauOOJIbIINE U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATH MJIOWAAN QUIYp U 0OBEMBI Tell, HAaXOAUTh
CKOPOCTM M YCKOpPEHHs IpoLeccoB. JlaHHas colepXKaTellbHas JIMHUS OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHMSI MaTEMAaTHUECKUX MOJEIEH pPEaNbHBIX CHUTyallMi, HaXO0>KJIEHUs
HaWjIy4dllero pPelIeHHs] B MMPUKIAJHBIX, B TOM YHCIIE COIMAIbHO-3KOHOMHMUYECKHX, 3aJ1adyax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOIO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOyuarommuecss y3HAIOT O
BBIJIAIOLIMXCST PE3yJbTaTax, MOJYYEHHBIX B XOJ€ DPa3BUTHS MaTeMaTUKM KaK HayKd, M HX

aBTOpax.



CopnepxarenpHo-MeToANYECKasl TMHUSA «MHOXKECTBa U JIOTMKa» B OCHOBHOM IOCBSIIEHA
JJIEMEHTaM TEOPHUHU MHOKECTB. TEOpETUKO-MHOXKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH U IMpeJUIaraloT HanOosee YHUBEPCAIbHBIN SI3bIK, 00BEANHSIIONINN
BCE paszeibl MAaTeMATHKM W €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloatomy BaXXHO 1aTh BO3MOXHOCTH WIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIA S3BIK COBPEMEHHOM MATEMATHMKH U HCIOJIb30BAaTh €ro I

BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hayasla MaTEMaTHYECKOTO aHAJIN3a» MPHCYTCTBYIOT TaK)K€ OCHOBBI
MaTeMaTHYECKOT0 MOJICIIUPOBAHUS, KOTOPBIE NMPHU3BAaHBl CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYalUH, UCCIE0OBAaHUS 3TUX MOJIENeN ¢ MOMOIIbIO anmnapara ajareopsl u
MaTEMaTUYECKOT0 aHaJIW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHbl B KaXXIbli M3 PAa3AeloB IPOrpaMMbl, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO
MCIIOJIB3YETCS JJIsl peLIeHHs IPUKIAIHBIX 3a1ad. [lpu perenun peaabHbIX TPAKTUYECKUX 3a7a4
yyaliecs: — pa3BUBAlOT  HaONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIOJIb30BAaTh AHAIOTHIO, 0000IIaTh M KOHKPETU3MPOBATH IPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs MNPUKIATHBIX 337ad OpraHusyercs B
npoliecce H3y4eHus BCeX TeM Kypca «Anredpa u Hadaina MaTeMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM m1aHe Ha U3yyeHue Kypca aireOpbl M Hauyajl MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM
ypOBHE OTBOAUTCA 2 yaca B Henelto B 10 kiacce u 3 yaca B Heznelo B 11 kitacce, Bcero 3a iBa

rojia ooyuenust — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUA)
COJAEPKAHUE YYEBHOI'O KYPCA

10 KUIACC

Yuciia ¥ BbIYUCICHUA

Panmonanehbie yncia. OObIKHOBEHHBIE U IECATUYHBIE POOU, MPOIEHTHI, 0ECKOHEUHbIE
nepuoAnYecKue Apoou. Apudmernueckre ornepauu ¢ paoHaIbHBIMU YHCIaMH,
npeoOpa30BaHus UNCIOBBIX BhIpaxkeHU. [Ipumenenue qpodeit 1 MpoLeHTOB s peIeHUs
MIPUKIIAIHBIX 33124 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIBHOU KU3HH.

JeiicTBuTenpHble yncna. ParioHanbHble M HppallMOHaIbHbIE Yncia. ApupmMeTHieckne
orepaluu ¢ JeHCTBUTENbHBIMU YyuciIaMu. [IpuGnmkEéHHbIe BEIYNCICHMS, TPaBUIIa OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Cremnens ¢ OCJIBIM ITIOKAa3aTCIICM. CTaH,Z[apTHaH (popMa 3alKCHU JEHUCTBUTEIBHOIO YHCA.



Hcnonb3oBanue noaxosmeil popMbl 3anucu AeHCTBUTENbHBIX YHACEI AJIS PELICHUs
IIPAaKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpaIbHOHU cTeneHu. JedcTBus ¢ apuMEeTHIECKUMHI KOPHIMU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TAaHT'€HC YHCIOBOIO apryMeHTa. APKCUHYC, apDKKOCUHYC, APKTaHI'€HC
YHCJIOBOI'O apIyMEHTA.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHHUS.

ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybL.

YpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MEeTO1 HHTEPBAJIOB.
Pemenue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemenne nppannoHaabHbIX ypaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7a4 U 3a/1a4 U3
pas3InYHbIX 00JIacTe HAYKU U pealbHON KU3HH.

DOyHKIUH U rpauKu

Oynk1ws, crocoosl 3ananus pyHkun. ['paduk Gyrkmun. Bzanmuo oOparueie GyHKIHM.
Ob6unacTp onpeaeneHus 1 MHOXKeCTBO 3HaueHui pynkuuu. Hynu gpynkuuu. [pomexytku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHas (GyHKIHUS C HAaTYypaJbHBIM M LIENbIM Moka3aTeneM. E€ cBoiicTBa u rpadux. CoiicTBa
U TpaduK KOPHS n-OU CTEMEHH.

TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEIEIICHUE TPUTOHOMETPUUECKUX (PYHKIIUNA YHCIOBOTO
apryMeHTa.

Havyana mareMaTH4ecKoOro aHajamusa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCeA0BaTeNbHOCTEH. MOHOTOHHBIE
IIOCJIE0BATENBHOCTH.

Apudmernueckas 1 reoMmeTpuieckas nporpeccuu. beckoneuHo yObIBaro1asi reoMeTpudeckas
nporpeccusi. Cymma 0eCKOHEUHO yOBIBaIOIIeH reoMeTprueckoi mporpeccun. @opmyia
CJIOKHBIX MPOLEHTOB. Vcnonp30BaHNE IPOrpPECCHU [T PEIICHHS] PEaIbHbIX 3a/1a4 IPUKIAJHOTO
Xapaxrepa.

MHuoxecTBa M JIOTHKA

MHoecTBO, onepaluu Haji MHOKecTBaMu. J{narpamMmel Ditiepa—BenHa. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOTO aIIapara Juisi ONIMCAaHUsI peabHBIX IIPOLIECCOB U SABJICHUM, IPU

pellIeHnu 3a1a4 U3 IpYrux y4eOHbIX MPEIMETOB.



Omnpenenenue, Teopema, CIeICTBHE, JT0Ka3aTeIbCTRO.

INIVTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yuyeOHOro mpeamera «MaremaTuka» TOHKHO OOECIeUMBATh JOCTHIKCHHE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CICAYIONIMX JUYHOCTHBIX, METalpPEIMETHBIX U

MMPEAMETHBIX O6paSOBaTCJ'H>HBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MHpPOTpaMMbl ydyeOHOro mpeamera «MaTemaTHKa»
XapaKTEepU3YOTCS:

I'pakgaHCKOE BOCIIMTAHHE:

c(hOPMUPOBAHHOCTBIO TPAKITAHCKON TMO3UIUMK OOY4YaIOUIETOCsl KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUICKOTO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MPOIEAYyp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMSIMH U HA3HAYCHUCM.

HaTDI/IOTI/IIIeCKOG BOCIIMTAHUC:

c(hOpPMHUPOBAHHOCTHIO POCCUHCKON Tpa)kIaHCKON UACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOAILLIEMY POCCHICKOM MAT€MAaTHKH, HEHHOCTHBIM OTHOLUEHHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JTIOCTH)KCHHUH B APYTUX HAyKax, TEXHOJIOTHUSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAHMEM JIYXOBHBIX IICHHOCTEH POCCHICKOrO Hapoaa; CPOPMHPOBAHHOCTHIO
HPABCTBCHHOI'O CO3HAHUA, OTUYCCKOI'O MOBCACHHA, CBA3AHHOI'O0 C MPAKTHYCCKUM IMTPUMCHCHUCM
JOCTH)KEHUN HAyKH M JICITEIHLHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJAJa B MOCTPOCHHE
YCTOHYHBOTO OYyIYIIETO.

DCTETUYSCKOE BOCIUTAHNUE:

OCTETUYCCKUM  OTHOIICHHMEM K  MHDY, BKIHOYas  OCTETUKY  MaTeMaTHYCCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, pacCyXIE€HUWH; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHIOB UCKYCCTBA.

Du3nuecKoe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHATh MaTeMaTH4YeCKWe 3HaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro obpasza *HM3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO
(3mo0poBoe mHUTaHME, cOaJaHCUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, pEryispHas (usmdeckas
AKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03JOPOBUTEIBHON

ACATCIIBHOCTBIO.



TpynoBoe BOCIUTAHUE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHMEM IICHHOCTH TPYIOJIOOUS; HHTEPECOM K Pa3IUYHBIM
chepam pohecCHOHATLHON ACSITELHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON M €€ MPHIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIaHBl, TOTOBHOCTbIO M CIHOCOOHOCTHIO K MaTeMaTHdeckoMy OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSDKCHWH BCEW JKU3HHM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUH PAKTUYECKUX 3a]]a4 MAaTEMaTHUYE€CKON HApPaBJICHHOCTH.

DKOJIOIrMYECKOES BOCITMTAHHUE:

C(OPMHUPOBAHHOCTBIO HKOJOTUYECKON KYNbTyphbl, NOHUMAHMEM BIMSHUSA COLUAIBHO-
HKOHOMHMUYECKUX IIPOLIECCOB HAa COCTOSIHME IPUPOJHOM U COLMAIBHOM Cpelbl, OCO3HAHUEM
r00abHOTO  XapakTepa OKOJOTHMYECKHMX MpoOJieM; OpUEHTAaluel Ha  NPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHMU Ul peIIeHus 3ajad B 00JacTU OKPY)KaIoLIeH cpesbl, MIIaHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPY>KAOLIEH CpeIbl.

HCHHOCTI/I Hay4YHOTI'O ITO3HAHHA:

c(OpPMUPOBAHHOCTHIO MHMPOBO33PEHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKU M OOLIECTBEHHOM NMPaKTHKH, IOHUMaHUEM MaTeMaTH4ecKod HayKu Kak chepbl
4eJI0BEYECKOM JeATEeIbHOCTH, 3TANOB €€ pPa3BUTUS M 3HAYUMOCTH JUISl pa3BUTHsI LIMBUIM3ALINY;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHUKU U MaTeMaTU4eCKOW KyJIbTYpOW KaK CpPEICTBOM ITO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBJISTH IPOEKTHYHD M HCCIEIOBATEIbCKYIO JIEATEIbHOCTh

WHAWBUIYAJIIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIBTATHI

MeTaHpeI{MeTHHC PE3YIbTAaThl OCBOCHUS IPOTPAMMBIL yqe6Horo npeamera «MatemaTuka
XapaKTCPU3YIOTCH OBJIaICHUEM YHHUBCPCAJIbHBIMU RO3HA6AM E/IbHbBIMU ()QIZCMGM}ZMM,
YHUeEpCalbHoviMu  KOMMYHUKAMUBHbIMU Oedcmewmu, YHU6EPCAlIbHbIMU  pecyISIMUBHbIMU

oelcmeusImu.

1) Ynusepcanvuvie nosnasamenvusie oeticmsus, obecnevusaiom gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00VyUarowuxcs (0ceoeHue mMemooos NO3HAHUS OKPYICAIWe20 MUpd,

npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).

ba3oBble Jornyeckue n1ecTBUL:

e BBIBJIITH W XaPAKTCPU30BATH CYIICCTBCHHBLIC NPU3HAKU MATCMATUYCCKHUX 06’BGKTOB,

NOHATUH, OTHOIIEHUH MeXAy MOHATHAMM; (OPMYTUPOBATH OIpPENEICHUs] TOHSATHIA;



yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIACCU(PUKALUK, OCHOBAHUS AJIs1 0000LIEHNS U
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOIO aHAJIU3A;

BOCIIPHHUMATh, (OPMYIHUPOBATH W MPEeoOpPa3OBBIBATH CYXKIEHUS: YTBEPAUTEIBHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0ILUE; YCIOBHBIE;

BBISIBJIITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NPOTHUBOpeuus B (pakrax,
JaHHBIX, Ha6HIOIIeHI/ISIX U YTBCPXKACHUAX; HNpCilaraTb KpPUTCPUHU [JISA BbIABJICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NECIYKTHBHBIX M HMHIYKTHBHBIX

YMO3aKqueHHﬁ, YMO3aKHIOquHﬁ 10 aHaJIOT'uH,

IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUN (IIpsAMBbIE U
OT MPOTHUBHOI0), BHICTPAUBATh aPTyMEHTALINIO, IPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIC CYXJCHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco0 peueHus ydyeOHOW 3aaauu (CpaBHMBATh HECKOJIBKO BapUaHTOB
pelieHusi, BIOMpaTh HanOoIee MOIXOMSIINN C YIETOM CaMOCTOSITEIBHO BBIICIEHHBIX

KPUTEPHUEB).

baz3oBrIe HCCaEIOBATEILCKUE ICHCTBUS

UCIIONIB30BAaTh  BOMPOCHI KAk  HMCCIEAOBATEIbCKUH  HHCTPYMEHT  IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHBOpEUne, MpoOjeMy, yCTaHaBIUBATh
HMCKOMOE U JaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHHE;
MPOBOJIUTh  CAMOCTOATENIbHO CIUIAHMPOBAHHBIA 3KCHEPUMEHT, HCCIEJOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEl MaTeMaThdeckoro oOBEeKTa, SBJICHHs, MpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy 00BEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;
CaMOCTOSITENIbHO (POpMYyIHpOBaTh 000OIIEHUS W BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO
HAOJIOZICHUS, MCCIICIOBAHUs, OIICHUBATh JIOCTOBEPHOCTh TMOJIYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTATh MPEANOI0KEHUS O

€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

PaGora ¢ nuadbopmarmei:

BBISIBJIATH Ile(bI/II_II/ITBI I/IH(I)OpMaI_II/II/I, JaHHBIX, HGO6XOJII/IMBIX JJI1 OTBCTA HAa BOIIPOC U IJIA

pCUICHUS 3a1a4u;



e BBHIOMpaTh HMHPOPMAIMIO U3 HCTOYHUKOB PpA3IUYHBIX THUIOB, AaHaJIU3UPOBAThH,
CHCTEMAaTH3UPOBATh M WHTEPIPETHPOBATH HMH(OPMAIMIO PA3IUYHBIX BHIOB U (hopm
IIPEJICTaBICHMUS];

e CTPYKTYpHpPOBaTh HMH(OpPMAIMIO, TMPEACTaBIATh €€ B  pa3MYHBIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

e OIICHWBATh HAASKHOCTH MHGMOPMAIMM 1O CaMOCTOATENBHO C(HOPMYITUPOBAHHBIM

KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE Oelicmeus, 00ecneyusaom c@opmuposanHocms

COYUAJIbHbBIX HABBIKOE6 06)/‘{0}01/1/;”)(0}1.

Oob1enue:

e BOCIPUHMMATH U (HOPMYJIUPOBATH CYXJAECHUS B COOTBETCTBUU C YCIOBUSAMM U LEISAMU
oOIIeHus; $CHO, TOYHO, I'PaMOTHO BBIPAXaTh CBOI TOYKY 3pEHHs B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, AaBaTh IOSCHEHHUs IO XOAY PEIICHHUs 3a7add, KOMMEHTHUPOBATH
IIOJIy4EHHBIA pe3yibTarT;

e B Xoze 0OCYXIEHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOIEMBI,
pelaeMoi 3a1a4uy, BbICKAa3bIBaTh UJIEU, HALICJIEHHBIE HA IIOUCK PELICHMS]; CONIOCTABIATh
CBOU CYXJICHUS C CY>KICHUSIMU JPYTUX YYAaCTHUKOB JMA0ra, OOHapyKUBaTh pa3inyue u
CXOJCTBO IMO3ULMI; B KOPpPEeKTHOM Qopme (opMyarpoBaTh pa3HOINIACUS, CBOU
BO3PaKEHUS;

e MPEACTaBIATH PE3YNbTAThl PEIIECHUS 3a7aud, dKCIIEPUMEHTA, UCCIEIOBaHMS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUIEHHS C YYETOM 3a1ad Mpe3eHTAlUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHHYECTBO:

e TIOHWMATh W HMCIOJB30BATh MPEUMYIIECTBA KOMAaH/JHOW M WHIMBHYyaTbHON pabOThHI IpH
pemeHnH y4eOHBIX 3ajad; MPUHUMATh [IeIb COBMECTHOW NESTENFHOCTH, TIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOTHI, pacmpenensTh BHIBI pPabOT, JAOTOBapHBATHCA,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 00001IaTh MHEHHUS HECKOJIBKUX JIFOACH;

e y4YacTBOBaTh B TPYNMOBBIX (Gopmax paboThl (00CykaAeHUs, OOMEH MHEHH, «MO3TOBbIE
HITYPMBI» W WHBIE); BHITIOIHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM JICHCTBHS C
JIPYTUMH WIEHAMH KOMaHJIbI; OIEHHBATh KAYe€CTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO

KPUTEPHSIM, CHOPMYIHPOBAHHBIM YHaCTHUKAMHU B3aUMOACHCTBUS.



3) Vnusepcanvnvie pecynamuensie oelicmaus, obecneuusarom opmuposaHue cmoiCl08biX

YCmMAaHOBOK U JHCUSHEHHbIX HABLIKOG JIUYHOCNIU.

CamoopraHu3anus:

COCTaBJIATh IUIaH, AJTOPUTM pEIICHUs 3a/layd, BbIOUpATh CIOCOO pPELIeHUS C y4ETOM
UMEIOLINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEUICHH ¢ y4ETOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMHU I[103HABATEIbHOW pedIEeKCHU KaKk OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUII M MBICTUTENBHBIX IPOLIECCOB, HMX PE3YJIbTAaTOB; BJIAAETh CIOCO0AMU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIpolecca M pe3ysibTaTa pEeLICHUs MaTeMaTU4YecKOM
3a/1a4i;

e NPEIBUAETb TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHMKHYTh IIPU PEUICHUMU 33Ja4d, BHOCUTh
KOPPEKTUBBI B JESITEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBbCTB, JAHHBIX, HAWJECHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

e OLEHUBaTh COOTBETCTBUE pe3yJibTaTa LEIM U YCIOBUSM, OOBACHATH MPUUYMHBI
JTOCTHKEHUS WM HETOCTUXKEHUS Pe3yabTaTOB JIeATEeIbHOCTH, HAXOAUTh OMIHOKY, AaBaTh

OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI

OcBoenue ydueOHOTO Kypca «Anrebpa ¥ Havajla MaTeMaTUYECKOrO0 aHaln3a» Ha ypOBHE
cpenHero oduiero oOpa3zoBaHUs AOKHO 00€CHeurBaTh JTOCTHKEHUE CIENYIOIMIMX MPEIMETHBIX

O6paBOBaTCJ'IBHBIX PE3YyJIbTATOB:

10 KJIACC

Yucaa 1 BLIYHCTICHUS

OnepupoBaTh MOHSATUSMHU: PAIMOHATBFHOE U JCHCTBUTEIHHOE YHMCIIO, OOBIKHOBEHHAs W
JEeCATHYHAs APOOb, MPOIIEHTHI.

BeimonHATE  apudMeTHUecKre Onepanud C PAlHOHATBHBIMH W JIEWCTBUTEIBHBIMU
YHUCIIaMHU.

BoimonHaTe npuOMMKEHHBIE BBIUMCICHHS, WCIONB3YS TMpaBUia OKPYTJIEHUs, JIelaTh

INPUKHUKY U OLIEHKY pe3yJIbTaTa BRIYMCICHUH.



OnepupoBaTh NOHATHAMM: CTENEHb C LIEJBIM [TOKa3aTeleM; CTaHaapTHas (opMma 3amnucu
NeHCTBUTENIFHOTO YKCIa, KOPEHb HATYPaJbHON CTENEHH; HMCIOJIb30BaTh MOAXOMALIYI0 (hopMy
3anMcH JEHCTBUTEIBHBIX YHUCEN ISl PEIICHUs TPAKTUUYECKUX 3314 U IIPEJICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCUHYC M TAHT€HC IIPOM3BOJIBHOTO YIJIA; UCIIOJIB30BATh
3aIlUCh IPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (DYHKIIUH.

YpaBHeHusI 1 HePaBEeHCTBA

OnepupoBaTh MOHATHSMM: TOXKJECTBO, YPaBHEHUE, HEPABEHCTBO; 1IEJIOE, PallMOHAIBHOE,
MPPALMOHAIIbBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BeimonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKHUX  BBIDAKEHMH W pelarb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonHsATe npeoOpazoBaHus LENbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE TUIIBI LIEJbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHMsI M1 HEPABEHCTBA Ul PEIICHHUs MATEMaTUYECKUX 3a/1ad M 3a7ad U3
Pa3IUYHbBIX 00JIaCTEN HAyKU U pealbHOM KU3HHU.

MopnenupoBaTh peajibHblE CUTyallUM Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA 110 YCIOBUIO 3aJa4yM, HCCIIEN0BaThb IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM ammapaTa anreOpsl.

DyHKUUH U TPagUKH

OrnepupoBaTh NOHATHAMU: (DYHKITUS, CIOCOOBI 3aaHusT (PYHKIIMH, 00JIACTh OMPEACIICHUS U
MHOX€ECTBO 3HauUeHUH QyHKIMU, TpapuK QyHKIIUH, B3aUMHO 0OpaTHbIE (GYHKIUU.

OnepupoBaTh MOHATUAMHU: YETHOCTH M HEYETHOCTh (YHKUMH, HYJIH (YHKIHH,
POMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonws3oBatek rpaduku GyHKIUN A peLIEHUs] ypaBHEHUH.

Crpouth M uyuTaTh rpaduKu JUHEHHON (YHKLIMH, KBaAPAaTUYHOM (YHKIMH, CTEIIEHHON
(YHKLNU C LENbIM [TOKa3aTeNeM.

Wcnonb3oBath Tpaduku QyHKIUN 71 MCCIIEIOBAHUS TPOILIECCOB M 3aBUCUMOCTEH TMpHU
pelIeHnH 33Ja4 U3 IpYruX Y4eOHBIX IMPEJIMETOB U peallbHOM KHU3HU; BbIpakaTh (popmynamu
3aBUCUMOCTH MEX]ly BEIMYMHAMH.

Havana mareMaTH4ecKOro aHajamu3a

OnepupoBaTh MOHATUSAMU: IOCIEOBATEIBLHOCTh, apU(PMeTHUECKass U TeoMeTpHyYecKas
MPOrPECCHUH.

OnepupoBaTh NOHATHAMH: OECKOHEUHO YOBIBAIOIIas TeOMETpHUECKasi IPOrpeccus, CyMMa
0eCcKOHEUHO yOBIBaOIeH reOMETPUYECKON MPOTPECCHH.

3aJIaBaTI) MMOCJICA0BATCIIBHOCTU pa3jINdYHbIMU crocodaMu.



Hcrnonb30BaTh CBOMCTBA MOCIEAOBATENIBHOCTEH M MPOTPECCUM ISl PEHIEHUS] peabHBIX
3a/1a4 IIPUKIIAHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIEpallui HaJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar Ul ONMMCAHMs PEAJIbHBIX IIPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OHepI/IpOBaTb MOHATHUAMMU: OIIPCACICHUEC, TCOPEMA, CIICACTBHUC, 10KA3aTCIbLCTBO

TEMATHUYECKHUM IIJIAH
10 KIIACC
KosmyecTBO yacos
Ne HanmeHoBaHue pasneiioB JJiekTpoHHBbIE (U (poBLIE)
n/n H TeM MPOrpaMMbIl Beero Konrpoaense |  IlpakTaieckne o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznean 1.
MHoecTBa pauOHAIb-
HBIX U JEHCTBUTEIHHBIX
bu6mmorexa [IOK
L aucell. PanuonankHbie 14 ! 2 https://resh.edu.ru/subject/16/
ypaBHEHUS U
HEpPaBEHCTBA
Wroro no pazgeny 14
Pazpmea 2.
21 | Clenemcuomme |6 | 2 Bubanorexa IOK
' . https://resh.edu.ru/subject/16/
MOKa3aTeseM
Uroro no pazgeny 6
Pa3nea 3.
Apudmernueckuit
KOpPEHb N—OM CTEIICHH.
bu6mmoreka [IOK
3.1 Mppannonanbhere 18 ! 3 https://resh.edu.ru/subject/16/
ypaBHEHUS U
HEpaBEHCTBA
Hroro no pasaeny 18
Pa3nean 4.
Dopmyisl
41 TPUTOHOMETPHH. 2 ) 4 bubnnorexka [JOK
' Tpuronomerpuueckue https://resh.edu.ru/subject/16/
ypaBHEHUS
Hroro no pazneny 22
Pasznea S.
51 ITocnenoBarenbHOCTH U 6 1 1 bu6mmorexa [IOK
' IPOTrpeccUuu https://resh.edu.ru/subject/16/
Wroro no pazgeny 6
Pa3nea 6.
6.1 IToBTOpEHME, ) 0 0 bu6mmoreka [JOK
’ 00001IeHHE, https://resh.edu.ru/subject/16/
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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma mno yueOHOoMy mnpeamery «MaremaTuka» 0a30BOrO YpPOBHS JUIS
obyuaromuxcsi 10—11 kmaccoB paspaborana Ha ocHoBe DeneparbHOrO0 TOCYIAPCTBEHHOTO
00pa30BaTEeNILHOIO CTaHAApTa CpeAHero oOmero ooOpa3oBaHUsA, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUI, NPEABABISAEMbIX K MaTeMaTH4YeCKOMY OOpa3oBaHMIO, M TpaauLUN
poccuiickoro oOpaszoBanus. Peanmzanusi mporpaMmbl 00€CIEUMBAET OBJIAZICHUE KITFOUEBBIMU
KOMITETEHIIMSIMU, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHUS M HENIPEPHIBHOTO 0Opa30BaHMUA,
LEJIOCTHOCTh  OOLIEKYJIBTYPHOI'O, JIMYHOCTHOIO U II03HABATEILHOIO pPAa3BUTHS JIMYHOCTH
oOydJaronuxcs.

B paOoueili mnporpamme yuTreHbl uiaed U 1nojoxeHus «KoHuenuuu pasBUTUSA
MaTemMaTuyeckoro odpasoBanusi B Poccuiickoil @enepanum». B cCOOTBETCTBUM € Ha3BaHUEM
KOHIICTIIMM, MaTeMaTHuyeckoe oOpa3oBaHUE JOKHO, B YACTHOCTH, MPEAOCTABIATH KaXIOMY
oOyyarolemMycss BO3MOXKHOCTb JIOCTH)KEHHsI YPOBHS MaTeMaTHUECKUX 3HAHHM, HEOOXOJUMOro
JUIsL TalbHEHIIeN ycrenHon ®u3Hu B oOuiectse. VIMEHHO Ha pellieHue 3ToW 3a/lauM HaleJIeHa
pabouas mporpamMmma 6a30BOT0 yPOBHSI.

HOEJHN U3YYEHUSA YYEBHOI'O IPEJIMETA «<MATEMATHUKA»

[TpuoputetHbiMu 1ensIMU 00yueHHst MmaTeMaTke B 10—11 kiaccax Ha 6a30BOM ypOBHE
ABJISIOTCS:

(dbopMUpOBaHHE  ILIEHTPAJIBbHBIX MaTeMAaTUYECKUX TMOHATUH  (YMC]I0, BEJIWYUHA,
reomerpuueckas (Qurypa, mnepeMeHHas, BEpOSTHOCTb, (YHKIMs), OOECIeYHBAIOIIUX
IPEEMCTBEHHOCTh U NMEPCIEKTUBHOCTh MaTeMaTHYECKOI0 00pa30BaHus 00yJaroLIXCs;

MOJIBEJICHUE YyYalllUXCS Ha JOCTYIIHOM Uil HUX YpPOBHE K OCO3HAHHIO B3aMMOCBS3H
MaTeMaTUKH U OKPY)KAloIIero MHpa, NOHMMAaHHWE MaTeMaTHUKH KakK 4acTU OOIed KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE UHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydaliuxcsi, MO3HABATEIbHOM
AKTUBHOCTH, HCCJIEI0BATENIbCKUX YMEHUN, KPUTHUHOCTHU MBIIIJICHUS, UHTEpeca K U3yUEHHUIO
MaTeMaTHKH;

dopmupoBaHne  (QYHKIMOHAIBHOM  MaTeMaTH4YeCKOH  TIPaMOTHOCTH:  YMEHHSA
pacro3HaBaTh MaTEMAaTUYECKUE ACIIEKThl B PEAJIbHBIX KU3HEHHBIX CUTYallUAX U NPU U3Y4YEHUU
OpYruX  y4eOHBIX  NIpPEIMETOB, IMPOSIBICHUS  3aBUCUMOCTE W 3aKOHOMEpPHOCTEW,
dbopMynupoBaTh UX Ha A3bIKE MAaTEMAaTUKHU U CO3/1aBaTh MaTeMaTUUYECKHE MOJETH, TPUMEHSTh
OCBOEHHBIM MaTeMaTHUYECKU ammapar g pPEeUIeHMs] NPAKTUK OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLICHUBATh I1OJIyYE€HHBIE PE3YJILTATHI.

OcCHOBHBIE JIMHHH cojepkaHusi Kypca marematuku B 10—I11 kmaccax: «YUucena wu

BBIYHCIICHUS», «AnreOpa» («AnreOpanyeckue BBIPOKECHUs», «YPABHCHHS W HEPABEHCTBAY),



«Havanma wmartematmyeckoro anammsa», «l'eomerpus» («['eomerpuyeckue GUTYpBI W HUX
CBOMCTBaY, «3MepeHne reoMeTpuuecKiX BEIUYNHY), «BeposTHOCTh U cTaTucTUKa». JlaHHbIe
JUHUY Pa3BUBAIOTCS MapaJUIeIbHO, KaX/1ast B COOTBETCTBUU C COOCTBEHHOW JIOTUKOM, OJTHAKO
HE HE3aBHUCHUMO OJHA OT JIPYroil, a B TECHOM KOHTaKTe W B3aumonaeuctsuu. Kpome 3toro, ux
o0ObeMHSIET JIOTWUYECKash COCTaBIAIONIAs, TPAJUMLIMOHHO TMpPHUCYIIass MaTeMaThke |
MpPOHM3BIBAIONIAS ~ BCE  MaTeMaTHYeCKUEe  KypCchl M COJIepKaTesibHble  JIMHUU.
ChopmynupoBannoe B DemepalbHOM TOCYJApCTBEHHOM 00pa3oBaTeIbHOM —CTaHAApTe
cpenHero oomero oOpa3zoBaHusi TpeOOBaHUE «BIAJCHHME METOJaMH  JOKa3aTelIbCTB,
IrOpuTMaMU peIleHUs 3a/1a4y; yMeHHe (opMyIUpOBaTh OMpPENEICHUS, AKCHOMbBI U TEOPEMBI,
MPUMEHSATh UX, TPOBOJUTH JOKA3aTEIbHbBIE PACCYXKACHUS B XO0JI€ PELICHUS 3a/1au» OTHOCUTCS
KO BCEM KypcaMm, a (OpMHpPOBAHUE JIOTUUECKHX YMEHUW pacrpeienseTcss Mo BCEM Tojam

06y‘leHI/I5{ Ha YPOBHC CPCOHETO O6IH€FO O6pa30BaHI/I$I.

MECTO YYEBHOI'O IPEJIMETA «MATEMATUKA» B YYEBHOM IIVIAHE

B cootrBercTBUM ¢ DenepalibHbIM rOCy1apCTBEHHBIM 00pa30BaTeIbHbIM CTAaHAAPTOM CPETHETO
o0miero oOpa3oBaHUsl MaTeMaTHKa SIBJISIETCS 00sA3aTeNbHBIM NPEIMETOM Ha JaHHOM YpPOBHE
oOpa3zoBanus. Hactosmel paboueit IIPOrpaMMOi IIPEyCMAaTPUBAETCS U3Yy4YEHHUE
yuebHoro mpeamera «MaremaTuka» B paMKax TpEX Y4eOHBIX KypcoB: «Anrebpa M Hadajia
MaTeMaTU4YecKoro aHaimsay, «l'eomerpus», «BepodaTHocTh M cratucTukay. POpMHpPOBaHHE
JIOTMYECKUX YMEHUI OCYIIECTBISIETCS. Ha MPOTSHKEHNUH BCEX JIET 00y4YeHHUs B CTapIlel 1Koile, a
AJIEMEHTBI JIOTUKH BKJIFOUAIOTCS B COJEP/KaHUE BCEX Ha3BaHHBIX BBILIE KYpPCOB.
B ydeOHoM mane Ha u3ydyeHue marematuku B 10—11 kimaccax oTBOauTCS 5 y4eOHBIX

4acoB B HEJIEJI0 B TE€UEHHE KaKJ0ro rojia oo0yueHus, Bcero 340 yueOHbIX 4acoB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O ITPEJMETA
«MATEMATHUKA» HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

OcBoenne yuebHOro npeamera «MaremaTtrnka» JOJKHO 0OecredrBaTh JOCTUKEHHE Ha
YPOBHE CpeIHEero ooOmero oOpa3oBaHHs CIEIYIOIUX JUYHOCTHBIX, METalpeJAMETHBIX H
IPEMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:
JIMYHOCTHBIE PE3VIJIbTATHI
JInuHOCTHBIE PE3ybTaThl OCBOEHHUS IMPOrpaMMbl yueOHOro mpen mera «MaTemaTuka
XapaKTEepU3YIOTCS:
['paxxiaHCKOE BOCIIUTAHUE:!
c(OpPMUPOBAHHOCTBIO TPAKIAHCKOM TO3UIMK OOYy4arolIerocss Kak aKTHUBHOTO U

OTBETCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6HIGCTBa, MMpeACTaBJICHUEM O MAaTEMATUYCCKHUX OCHOBAX



(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp TpakJaHCKOro oO0IecTBa
(BBIOOpPBI, OMPOCHI U TIp..), YMEHHEM B3aUMOJICHCTBOBATh C COLMATBHBIMA WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIIMSAMH U HAa 3HAYCHUEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON IpaskJaHCKOM UICHTUYHOCTH, YBAKEHUS K MIPOLLIOMY
W HACTOSILIEMY POCCHUUCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHXKCHHSIM
POCCUHCKHUX MaT€MaTUKOB U POCCUMCKOM MAaT€MATHUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO 3THX
JTOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS], CBI3aHHOTO C MPAKTHYECKUM TPUMEHEHUEM
JOCTH>KEHUI HAyKU U AESITEIbHOCTbIO YUYEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJA B MO CTPOCHHUE
YCTOHYHBOTO OYyTIyIIErO.

DCTeTU4ECKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOILIEHWEM K MHUpPY, BKIIOYas OCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, PEUICHUH, pacCyXICHHI,; BOCIPUUMUYHBOCTBIO K
MaTE€MaTUYECKUM aCcleKTaM pPa3jIuyHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPHUMEHSATH MaTeMaTHYECKUE 3HAaHMS B HMHTEpecax
3I0pPOBOTO M 0€30MacHOro oOpas3a KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3m0poBOE MHUTaHME, COANTAHCUPOBAHHBIN PEXXUM 3aHITHIA U OTIbIXa, peryispHas (usndeckas
AKTHUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHMUSI, TIPH 3aHSATHUSAX CIIOPTHUBHO 03/I0POBHUTEIIHHON
JIEATEIIBHOCTBIO.

TpynoBoe BocnUTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYAOIIOOUS; UHTEPECOM K Pa3IUYHBIM
chepam poeccHOHATEHON AESITEIBHOCTH, CBA3aHHBIM C MaTEMAaTUKON U €€ TPUIIOKEHUSIMU,
YMEHHMEM COBepLIaTh OCO3HaHHBIA BBIOOp Oyaymiell mnpodeccuu U Peaau30BbIBAThH
COOCTBEHHBIC J>KM3HEHHBIE TIUIaHBI, TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY
00pa30BaHUIO U CaMO0OPa30BAaHUIO HA MPOTSHKEHUH BCEU KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a7]a4 MAaTeMaTHIECKON HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTBHIO IKOJOTUYECKOW KYNIbTYpPhI, MOHUMAHHEM BIUSHUS COLUATBHO-
HSKOHOMHUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON M COLMAIBHOW Cpe/bl, OCO3HAaHUEM
r100aMbHOTO — XapakTepa OKOJOTUYECKMX TpoOJieM; OpHeHTalMeld Ha TpUMEHEHUe

MaTeMaTUYeCKUX 3HAaHUM Ui pelleHus 3a/1a4 B 00JIaCTH OKpY’Kako IIel cpeibl, IIaHUPOBaHUS



MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUMN ISl OKPY>KAIOILEH CPEIbI.

[leHHOCTH HAYYHOTO MTO3HAHMUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO CO BPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOM NMPAaKTUKU, TOHUMAaHUEM MaTeMaTHYeCKON HayKU Kak cepbl
YeJIOBEYECKON J1eATeIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JJIs PA3BUTUS LIUBHIIN3ALINN;
OBJIQJICHHEM SI3bIKOM MaTeMaTUKU M MaTeMaTH4YEeCKON KyJIbTYpOM KakK CpeICTBOM IO3HAHUS
MHpa; TOTOBHOCTBHIO OCYIIECTBJISITH IPOCKTHYIO M HCCIEAOBATEIIbCKYIO JIEATEIbHOCTh

WHIWBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenmeTHsle  pe3yiabTaTbl  OCBOEHMsSI  IpOrpaMMbl  y4eOHOro  IpenMera
«MaTemaTuka»  XapaKTEepU3YIOTCSl  OBJAJEHUEM  YHHBEpPCAJbHBIMU  IO3HABaTEIbHBIMU
NeHCTBUSAMH, YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMU  JCHCTBUSMH, YHUBEPCAIbHBIMU
PEryISITUBHBIMU AEUCTBUSIMU.

1) YHuBepcaibHble TO3HABaTENIbHbIE AEHCTBUSI, 00ecreunBa0T GOpMUpPOBaHHUE 0a30BbIX
KOTHUTHBHBIX MPOLECCOB 00yYarOUIMXCsl (OCBOEHHE METOJOB MO3HAHUS OKPY’KAIOIIEro MUpa;

MPUMEHEHHE JIOTUYECKUX, UCCIIE0BATEIbCKUX OMepaluil, yMeHuii pabotars ¢ uHpopmanueii)

ba3oBeIe TOrHUeCKUe TEUCTBUS:

e BBLUBIATP M XapaKTEpPU30BaTh CYIIECTBEHHbIE IPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHMH MEXAY MOHATHS MH; (OPMYJIHPOBATh ONpPENEICHUS TOHATUH;
yCTaHaBJIMBATh CYLIECTBEHHBIH NMPHU3HAK KiIacCU(UKALMM, OCHOBAaHUS Ui 000OLIeHUS U
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOTIO aHAIIN3A;

® BOCIPUHHMMATh, (OPMYIMPOBATh M NPeoOpa3OBbIBATH CYXKJICHHS: YTBEPAUTENbHBIE U
OTpHIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U O0IIME; YCIOBHbIC;

® BBIIBIIATh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M U NPOTHBOpeuMs B (pakrax,
JAHHBIX, HAOJIONEHUSX U YTBEPXKICHMSX; IMpe/ularaTb KpPUTEPUM ISl  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUNIA;

e JenaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKII0YEeHNUH, YMO3aKIIFOUEeHUH 110 aHaJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JA0Ka3aTeIbCTBA MaTEMAaTHUECKUX YTBEPKACHUN (MIPSAMBIE U OT
MPOTUBHOI0), BBICTPaWBaTh aPryMEHTAllMI0, MPUBOAUTH HPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

e BBIOMpATH CIIOCOO pelIeHus yueOHOH 3a1aun (CpaBHUBATh HE CKOJIBKO BapUAHTOB PELICHMUS,

BLI6I/IpaTL HanOoJee MOAXOASAIIMHI C y‘{éTOM CaMOCTOATCIBbHO BBIACICHHBIX KpI/ITCpI/ICB).



BbazoBrle nccnenoBaTenbcKkue AeHCTBUS:
HCII0JIb30BaTh BOIMPOCHI KaK MCCIIC0BATEILCKUNA MHCTPYMEHT MO3HAHHS, (HOPMYITHpPOBATH
BONIPOCHI, (DUKCHPYIOIIME MPOTUBOPEUNE, MPOOJIEMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;
MPOBOANTH  CAMOCTOSITENIPHO  CIUTAHMPOBAHHBIA  JKCIEPUMEHT, HCCIEAOBAaHUE  IIO0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 0OBEKTa, SBJICHMUS, MPOIECCa, BHISIBICHUIO
3aBHCHMOCTEH MEXIy 00bEKTaMH, IBJICHUSIMH, ITPOIECCAMH;
CaMOCTOSITENILHO (POPMYIUPOBATh 0OOOIIEHUST U BBIBOJBI 10 Pe3yibTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUSA, HCCIICJIOBAHMS, OICHUBATh JOCTOBEPHOCTh IOJYYCHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 000OILEHNI;
IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKKE BbI JBUIaTh MPEAMOIOKCHHS O
€ro pPa3BUTHH B HOBBIX YCIIOBHUSX.
PaGora c nuadopmarnmeii:
BBISBJIATH JAePUIUTHI WHPOpPMAIMK, TaHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha BOIMPOC W IS
pelICHUS 3a/1a9H;
BEIOMpaTh ~ MHPOPMAIMIO W3  HCTOYHMKOB  PA3IUYHBIX  THUIIOB, aHAJIM3HPOBATH,
CUCTEMATHU3WPOBaTh W HMHTEPIPETUPOBATh HH(DOPMAIMIO pPa3IMYHBIX BHAOB H (OpM
MIPEJICTABJICHMS,
CTPYKTYpUPOBATh HH(OPMAIIHIO, TIPEJICTABISTh €€ B Pa3IMYHBIX (opMax, HIUTFOCTPUPOBATH
rpadpuyuecKy;
OIICHUBATh HAAEKHOCTh HH(DOPMAIIHH IO CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.
2) YHuBepcalbHble KOMMYHUKATUBHbBIE JIEHCTBHS, 00eceynBaoT cHOpMHUPOBAHHOCTH
COIMATTLHBIX HABBIKOB 00YUYAIOIUXCS.
OO0menue:
BOCIIPUHUMATh W (HOPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMH U ICIISIMH
OOMICHMSI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M IMHCHMEHHBIX
TEKCTaxX, J1aBaTh IOSICHEHUS MO XOAY pEIICHUs 3aJa4yd, KOMMCHTHPOBATh IOJyUCHHBIN
pe3yInbTarT;
B Xoie OOCYXJeHHUs 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TeMbI, MPOOJIEMBI,
pelaeMoii 3aaun, BhICKAa3bIBaTh HJIEH, HAIIEJICHHBIE HA TTOMCK PEIIEHUs; COMOCTABISATh CBOU
CYXJICHHSI C CY)KJICHUSIMU JIPYTUX YIaCTHUKOB JTUAJIOTa, OOHAPYKHBATh Pa3IMINE U CXOJCTBO
TTO3UITUH; B KOPPEKTHOU (hopme (HOpMYITHPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;
MPEJICTABIATh PE3YJIbTAThl PEIICHHS 3aJ1add, SKCIICPUMEHTA, HCCIICIOBAHMS, IIPOCKTA;
CaMOCTOSITENTbHO BbIOMpaTh (HOpMAT BBICTYIUICHHS C YYE€TOM 3aqad TPE3CHTAlUd U

0cOOEHHOCTEH ayTUTOPUH.



CoTpyaHUYECTBO:

IIOHMMaTh M HCHOJb30BATh IPEUMYLIECTBA KOMAHIHOW M MHIMBUAYAJIbHOW palOOTHI NpH
pemieHHH y4eOHBIX 3a4a4; NPUHUMATh LEJIb COBMECTHOW MAEATENbHOCTH, IUIAHHUPOBATH
OpTraHU3aIMI0 COBMECTHON pabOoThI, pacpeaessTh BUAbI padOT, JOrOBapUBaThHCs, 00CYKIATh
Ipolece U pe3yabTaT paboThl; 000011aTh MHEHUS HE CKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (Gopmax paboTsl (00CykaeHus, OOMEH MHEHHH, «MO3TOBBIC
LITYPMBI» U HHBIE); BBINOJHATh CBOI YacTb pabOThl U KOOPAMHHMPOBATH CBOM JEHCTBUSA C
APYTUMH 4JI€HAMU KOMaHJbI; OLICHMBAaTh KAayeCTBO CBOEro BKJIaJa B OOIIMH MPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VYHuBepcalbHBIE pETYJIATUBHBIC JEHCTBHs, oOOecreynBalOT  (HOPMHUPOBAHHE

CMBICJIOBBIX YCTaHOBOK U )KM3HEHHBIX HAaBBIKOB JTMYHOCTH.

Camoopranuzanus:

® COCTaBJIATh IUIAH, AITOPUTM pELIEHUs 3a7ayd, BbIOUpPATh CIOCOO pelIeHHs ¢ Y4ETOM
UMEIOIUXCA  PECYypCOB U COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTUpOBaTb U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OpPMAIIHH.

CaMOKOHTpOJIb:

e BJAJETh HABBIKAMU MTO3HABATEIHHON peICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH H
MBICIIUTEIBHBIX TPOLECCOB, WX pPE3yJlbTaTOB, BIANETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIECcCca U pe3yibTaTa PelIeHNss MaTeMaTHYeCKON 3aj1auu;

® TPEIBUAETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHKHYTH IPH pEIICHHH 3a]add, BHOCHUTH
KOPPEKTHBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JIAHHBIX, HalJIECHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

® OIICHUBaTh COOTBETCTBUE pe3yJbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUYHUHBI JOCTHIKEHHS
WIA HEIOCTIDKEHHSI PEe3yJIbTaTOB JEATEIBHOCTH, HAaXOJUTh OIIMOKY, aBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI

[TpenmeTrHbIe pe3ynbTaThl OCBOCHUS padoueil mporpaMMbl IO MaTEeMaTHKE MPEACTaBICHBI
1o rogaM oOydeHHsI B paMKaX OTIENbHBIX KYPCOB B COOTBETCTBYIOIIMX pa3lieax HaCTOSIICH
IIporpammel.
PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

LEJI1 U3YUYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOTO Kypca T€OMETPHH Ha YpPOBHE CpEIHEro o0Imero oOpa3oBaHHS
00yCJIOBJICHa TMPAKTUYECKOW 3HAYMMOCTHIO METalpeIMETHBIX W TPEIMETHBIX Pe3yJIbTaToOB
00y4YeHHsI TEOMETPUH B HAIPABJICHUHU JINUHOCTHOTO Pa3BUTHs 0Oyyaromuxcs, (oOpMUPOBaHUS

(I)YHKHHOH&HLHOﬁ MaTeMaTH4eCKOi rpaMOTHOCTH, HU3YUCHUA OAPYIrUX y‘-IC6HBIX JAUCIUIIINH.



PazBuTte y ydwamuxcsi NpaBUIBHBIX NPEICTABICHUNA O CYIIHOCTH M MPOUCXOKICHUU
reOMEeTPUYECKUX a0CTpaKUuii, COOTHOIIECHUH PEAbHOTO U UCATbHOT0, XapaKTepe OTPAKCHUS
MaTE€MaTU4YeCKON HAYKOH SIBJICHUM U IIPOLIECCOB PEaIbHOI0 MUpPA, MECTE TEOMETPUU B CUCTEME
HAyK M POJM MAaTeMaTH4YEeCKOro MOJEIUPOBAaHUS B HAYYHOM IIO3HAHMM U B IPAKTHKE
crocoOcTByeT (HOPMHPOBAHMIO HAyYHOTO MHUPOBO33PEHHUS YYAIllUXCS, a TakKe KauecTB
MBILICHHS], HEOOXOAUMBIX JUIS afaNTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBAsSETCS OAHMM W3 0a30BBIX IMPEIMETOB Ha YpPOBHE CPEIHEr0 OOIIEeTro
oOpa3oBaHms, TaKk Kak oOecreyrBaeT BO3MOXKHOCTh HW3YYEHHUS KaK JUCLMILIUH
€CTECTBEHHO-HAYYHON HANpaBIE€HHOCTHU, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (popMUpyeMOe MPH H3yuYeHHH OOY4YarOIIMMUCS MOHSITUHHBIX
OCHOB TE€OMETPUM U TOCTPOCHHH IEMOYKH JIOTMYECKHX YTBEPKICHHUHA B XOJE pPEUICHHUS
FEOMETPUUECKUX 3a]a4, YMEHHE BBIIBUTATh M ONPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEH, HO
UCIIONIB3YIOTCSl TPU PEUICHUH 3a/lad eCTECTBEHHO-HAyYHOTO IMKIA, B YAaCTHOCTH M3 Kypca
buzuku.

YMeHue OpHEeHTHPOBATHCS B IPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0JnacTsax JesTeNbHOCTH uenoBeka. OpueHTalus 4eloBeKa BO BPEMEHHM M MPOCTPAHCTBE —
HEOOXOUMOE YCIIOBHE €ro COIMAIBHOTO OBbITHS, (opMa OTpa)KeHHsl OKPYXKAIOLIETO MHpA,
yCIIOBUE YCHEIIHOIO TIO3HaHMSI W AaKTUBHOIO IpeoOpa3oBaHMsl JEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00Opa3amMu OOBEOUHSET pa3Hble BUIb YYEOHOU U
TPYAOBOW JIE€ATENBHOCTH, SBISETCS OAHUM M3 NMPO(ECCHOHAIBHO BaXXKHBIX KA4yeCTB, MOITOMY
aKTyalbHa 3a1a4a (OPMUPOBAHUS Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTU OOPa3HOrO MBIIIJICHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K
MPaKTUYECKOHN eATETLHOCTH 110 MHOTUM HAaIIPABIICHHSIM.

Ilenp ocBoeHust mporpaMmel ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
oOyueHuss — o001Ieo0pazoBaTebHOE U OOILIEKYIbTYpPHOE PpPa3BUTHE OOYyYaIOUIUXCS uepe3
o0ecriedeHHe  BO3MOXKHOCTH  TNPUOOPETEHHs UM MCHOJIb30BAaHUS  CHUCTEMAaTHUYECKUX
T€OMETPUYECKUX 3HAHUH W JCHCTBHUH, CHENN(UIHBIX T€OMETPHUH, BOSMOKHOCTH YCIEIIHOTO
OPOJOHKEHUsT O0pa3oBaHMsI TIO CHEIHANBHOCTSM, HE CBSA3aHHBIM C  TPUKIAJIHBIM
UCIIOJIb30BAHUEM F€OMETPHUH.

[IporpaMmma mo reomeTpun Ha 0a30BOM YpOBHE INpeJHA3HAuYeHa i1 OOydYaroluXcs
CpeIHeW IIKOJIBI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYJHCHHH Ha YpOBHE OCHOBHOTO
obmiero obpasoBanusi. Takum obpazom, oOyuaromuecss Ha 0a30BOM ypOBHE JIOJIKHBI OCBOHMTH
o0I11e MaTeMaTH4eCKue YMEHHUs, CBA3aHHbIE CO CeU(PUKOI TeoMeTprH 1 HEOOXOUMbIE ISt
JKU3HH B COBpPEMEHHOM oOmectBe. Kpome 53TOro, oHM HMEIOT BO3MOXHOCTb H3YyYUTh

reomMeTpuro Oosiee TIOyOOKO, €clMd B JadbHEWUIIEM BO3HUKHET HEOOXOAMMOCTh B



FeOMETPUUECKUX 3HAHUSAX B MPO(EeCcCHOHAIBHO 1eATEIbHOCTH.

Joctuxenue LEH OCBOEHUS IIPOrpaMMbI o0OecrieunBaeTcsi  pEUICHUEM
COOTBETCTBYIOIMX 3a7ad. lIpmoputeTHBIMH 3agadamMu OCBOEHHsS Kypca «leomeTpum» Ha
6a3zoBoM ypoBHEe B 10—11 kiraccax sBISIOTCS:

dbopMupoOBaHUE NPEICTABICHUS O TEOMETPUM KaK YacTH MHPO- BOW KYJIbTYpbl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

dopMHpoBaHHE TPEACTABIECHUS O MHOTOTPAaHHUKAX W TeJax BpaIlICHUS Kak o
BaXHEHIIINX MAaTEeMaTUYECKUX MOJECIISAX, MO3BOJISIONINX OMKUCHIBATh U M3Y4aTh Pa3HbIC SABJICHUS
OKPY’KaroIlero MUpa;

¢dopMHpOBaHHE YMEHHs paACIO3HABaTh Ha YepTekKax, MOACIAX M B pEalbHOM MHpPE
MHOTOTPAaHHHKH U TeJa BpaIlleHHS;

OBJIaJICHUE METOJAMM pEIIeHUs 3a/Jad Ha IOCTPOCHHS Ha  H300paKEHUSIX
MPOCTPAHCTBEHHBIX (UTYD;

¢dbopMHupoBaHHE yMEHHS OINEPUPOBATH OCHOBHBIMH TOHSITUSIMH O MHOTOTPAaHHUKAX H
TEJIaX BpAIleHUs U UX OCHOBHBIMH CBOMCTBaMHU;

OBJIaJICHUE aTOPUTMAMH PEIICHHs] OCHOBHBIX THIOB 3a/1a4; (OpPMUPOBAHHE YMEHHS
MIPOBOAMTH HECIOXKHbBIE T0KAa3aTeIbHBIE pac- CYKACHUS B XOJI€ PEUICHHS] CTEPEOMETPUUECKUX
3a/1a4 U 3a/1a4 C IPaKTUYECKUM COJECpPKAHUEM;

pa3BUTHE  UHTEIJIEKTyaJlbHBIX M TBOPYECKUX  CIIOCOOHOCTEH  oOydarouuxcs,
MO3HABATENbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTUYHOCTH MBIIIUICHUS;

¢dopmupoBaHne (YHKIMOHAJIBHON TI'PAMOTHOCTH, PpEJIEBAaHTHOM T€OMETPHM: YMEHHE
pacrio3HaBaTh TPOSBICHHUS T€OMETPHYECKUX MOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
peaTbHBIX )KU3HEHHBIX CUTYalUAX U MPHU U3YyYCHUHU JPYTUX YIEOHBIX MPEAMETOB, MPOSBICHHS
3aBHCUMOCTEl M 3aKOHOMEpHOCTEH, (OpMYJINpOBaTh UX HA A3BIKE I'€OMETPUH M CO3/1aBaTh
reOMEeTPUYECKUEe MOJETH, MPUMEHSATh OCBOECHHBIM T€OMETPUYECKHH ammapaT Ui peleHHs
NPaKTUK OPUEHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATh U OIICHUBAThH MOJTyYSHHBIE PE3yIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO TPOIPAMMBI SIBIISIETCS BKIIOUEHHE B KYpC CTEPEOMETPUU
B Hauyaje €ro M3yuyeHHWs 3ajad, pellaeMbIX Ha YPOBHE HWHTYUTHUBHOIO TO3HAHUSA, H
orpeneNéHHBIM 00pa30M OpraHU30BaHHAs paboTa HaJl HUMM, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTHYECKOTO ¥ MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYJIUPYET MPOTEKaHWE HHTYUTHBHBIX
MPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMYy H3yUEHHIO TIPEMETA.

[Ipeamourenue oOTHAAETCS HATISAAHO KOHCTPYKTMBHOMY METOAYy OOy4YeHHs, TO €cTb
TEOpEeTUYEeCKHe 3HAHMWA MMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH IPEIMETHO MPAKTUYECKON
NesITeTbHOCTH. Pa3BUTHE TPOCTPAaHCTBEHHBIX TMPEICTABICHHN Yy yd4alluxcs B  Kypce

CTEpEOMETPUH MPOBOJUTCS 3a CUET PEIICHUS 33/1a4 Ha CO3JaHue MPOCTPAHCTBEHHBIX 00pa3oB U



3aJa4 Ha ONEpUPOBAHME MPOCTPAHCTBEHHBIMU oOpazamu. Co3gaHue oOpas3a MPOBOIUTCS C
OMOpOl Ha HArISIAHOCTh, a ONEpUpOBAaHHE O00pa3oM — B YCIOBHUSX OTBJICYECHHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKAHMSL.

OcHOBHBIE cojaepkaTelabHble JTUHMM Kypca «l'eomerpum» B 10— 11 Kkiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIOCKOCTHU B IPOCTPAHCTBEY, «Tena BpameHus», «Bekrtopsl u
KOOpJMHAThl B HIPOCTpaHCTBe». POpMUPOBAHME JIOTMYECKMX YMEHUH paclpeiensercs He
TOJILKO IO COJEPKATEIbHBIM JIMHUAM, HO U 10 ToaM 00y4YeHHs Ha YPOBHE CPEIHEro OOILIero
o0OpazoBaHwUsI.

Copepxanue 00pa30BaHUS, COOTBETCTBYIOIIEE IPEIAMETHBIM pE3yJabTaTaM OCBOCHHUS
paboueil TpOrpaMMbl, paclpenelnéHHbIM 10 TOoAaM OOydYeHHUs, CTPYKTYpPHUPOBAHO TaKUM
0o0pa3oM, 4TOOBI OBJaJEHUE T€OMETPUYECKMMM MOHSTUSAMHM M HAaBBIKAMU OCYILECTBISUIOCH
MOCINIE0BATEIbHO U TOCTYMATENbHO, C COOJIIOJICHUEM MPUHIHUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIOYAJINCh B OONIYI0O CHUCTEMY T'€OMETPHYECKHX MPEeICTaBICHUN
00yJaromuxcsi, pacMpsis v yriryossis e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuebHOM miiaHe Ha U3yueHUE TeOMETPUU OTBOAUTCS 2 y4eOHBIX 4acoB B Heneno B 10
kiacce U 1 yueOGHOro yaca B Hepento B 11 kmacce, Bcero 3a aBa roja ooydenust 102 yyeOHbIX
yaca.

COILEP KAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHMUS)

10 KUIIACC

IIpsiMmble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHSATHSI cTepeoMeTpur. Touka, psiMasi, INIOCKOCTb, MpocTpaHcTBO. [TonsTHEe
00 aKCMOMaTHYEeCKOM IMOCTPOCHHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUHM M CIEACTBUS U3
HUX.

B3anMHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MTapalieNIbHbIE U
CKpemuBaromuecs npsaMble. [lapamienbHOCTh HPSIMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE:
napajuleJibHble TPSIMbIE B IPOCTPAHCTBE; MapaJlICIbHOCTh TPEX NPSMBIX; MapaieIbHOCTh
OpsIMOM M TUIOCKOCTU. YTJBl C COHANpPaBICHHBIMH CTOPOHAMH; YroJl MEXIY MPsSMbIMU B
npoctpaHcTBe. [lapaiyienbHOCTh  TUIOCKOCTEW:  MapajuielbHble  IJIOCKOCTH;  CBOMCTBA
napajuleNpHeIX miIockocted. [Ipocreiiine mpocTpaHCTBEHHblE (UTYphl Ha IIJIOCKOCTH:
TeTpas’p, KyO, napajuieenunes; oCTpOeHUE CeUeHU.

[lepneHaAUKYISIPHOCT, MPSMOM W IUIOCKOCTU: TEPIEHIUKYJISpPHBIE TMpsSMbIE B
MPOCTPAHCTBE, MpsIMbIE MapajulelibHble W NEPHEHAMKYJIAPHbIE K IUJIOCKOCTH, MPU3HAK
NEPNEHAUKYJISIPHOCTH TMps- MOM W IIOCKOCTH, TEOpeMa O MpsAMON NEpPHEeHAMKYJISIPHON

IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: Yroj MEXAY MPSAMON M IUIOCKOCTHIO; JIBYI'PaHHBIA Yyrod,



JVHENUHBIN yroja IBYrpaHHOro yria. IlepneHauKynsp ¥ HaKJIOHHBIE: PACCTOSHUE OT TOYKH JO
IUIOCKOCTH, PACCTOSIHME OT IMpPsIMOM [0 IUIOCKOCTH, NPOEKIHS (UTypbl Ha IIJIOCKOCTb.
[leprieHAUKYIAPHOCTh TUIOCKOCTEH: TMPHU3HAK TEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema o Tpéx neprneHauKyspax.

MHOrorpaHHuKH

[lonsTHE MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHHKA, BBIMYKJIBIE H
HEBBITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOTOTpaHHUKa. [Ipu3Ma: nyronbHas npusMa; rpaHu
U OCHOBaHHUS IpPHU3MbI; NpsiMas U HAKJIOHHAs NPU3Mbl; OOKOBas M IOJHAs HOBEPXHOCTh
npusmsbl. [lapannenenunesn, npsMOyrojpHbI Napajuienenunes U ero cpoiicrea. ITupamuna:
n-yrojibHas THpaMHla, TPAaHW M OCHOBaHHE NHPaMH[bI; OOKOBas M TIIOJIHAS IMOBEPXHOCTH
NUpaMU/Ibl; TpaBWIbHASA M yceU€HHas NUpaMuaa. OJEMEHThl TPU3MBI M THPAMHJBIL.
[TpaBuiIbHBIE MHOTOIPAaHHUKH: NOHATHE MPAaBUIBHOIO MHOTOIPAaHHHKA; [IPABUIIbHAS MIPU3MaA U
npaBWIbHAsA NUpPaMU- 1a; NPaBUIbHAS TPEYrojbHas MUPaMUAA U NMPaBUIBHBIA TeTpasp; KyO.
[IpencraBieHne o0 MPaBMIIBHBIX MHOTOTPAaHHUKAX: OKTadap, MOJeKa’ap M ukocadap. CeueHus
NPU3MBI U TUPAMUJIBI.

CuMmmMmeTpust B IPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOUKH, MPSIMOM, MIOCKOCTH.
DJeMeHThl CUMMETPUH B MMpaMuiax, Mapajuleenueaax, paBuIbHbIX MHOIOIPaHHHUKAX.

Brrunciienue 31eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, quaronanu, yribl. [lnomans 60KOBOMA
MOBEPXHOCTH M TIOJIHOW MOBEPXHOCTH Mpsi- MOW MPHU3MBI, IJIONIA b OCHOBAHUH, Teopema O
OOKOBOW MOBEPXHOCTH MNpsAMOi mpu3Mmbl. Ilnomanbs GOKOBOW MOBEPXHOCTH M IMOBEPXHOCTU
NpaBWIbHON NMUpaMU[bl, TeOpeMa O IUIOMAAU yceuy€HHOM mupamuisl. IloHsTHe 00 oOBEME.
O0bEM upamMuibl, MIPU3MBIL.

[Tonobubie Tena B mpocTtpaHcTBE. COOTHOIIEHHS MEXAY IJIOAASIMU TOBEPXHOCTEH,
00BbEMaMu MOJOOHBIX TEJI.

NJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATbI OCBOEHHUSA PABOYEN
MPOT'PAMMBI KYPCA (ITO TOAAM OBYYEHMUS)

[IpenmeTHbIe pe3ynbTaThl U3YYEHUS] TEOMETPUHN Ha 0a30BOM YpOBHE OPHUEHTHPOBAHBI HA
JOCTH)KEHUE YPOBHS MaTeMaTHUECKOW IPaMOTHOCTH, HEOOXOJMMOTr0 ISl YCHEIIHOTO PEeIICHHS
3aJa4 B peIbHOM KHU3HH U CO3JIaHHE YCIOBUH ISl UX OOLIEKYIbTYPHOTO Pa3BUTHSL.

OcBoenne yuebHOro Kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE CpEIHErO OOIIEro
00pa3oBaHUs TOJHKHO 00ECIIEYNBATH JOCTIKEHHE CIEAYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB:

10 KJIACC

OnepupoBaTh MOHITUSIMH: TOUKA, PSMasi, MIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX NPU PEIICHUH T€OMETPUUYECKUX



3ajau.

OnepupoBaTh NOHATHSAMH: TAPAICTBHOCTh W TMEPHEHIUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE paclojokKeHNe NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSMHU: JIBYTPAHHBIA YroJl, IpaHd JBYIPAHHOIO yria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYrPaHHOIO yria.

OnepupoBaTh HMOHSATHSIMH: MHOTOTPAHHUK, BBINYKIBIA U HeBbl mykiieil MHOTOrpaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, IPaBUJIbHBI MHOT'OI'PaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPAHHUKOB (IMMpamMua; MpU3Ma, MPSIMOYTOJIbHBIN
napajuienienumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS s KJiacCH(UKAIIUH
(BBIIYKJIbIE M HEBBIIYKJIBIE MHOIOIPAaHHUKH; INPABWIbHbIE MHOTOTPAHHUKHU; MpsSMblE HU
HaKJIOHHBIE IPU3MBI, ApaAJUIEIICTIUIIEIbI).

OnepupoBaTh NOHATUAMH: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/I CIIE/I0B.

CrpouTh ceyeHus MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJHAThH (BBIHOCHBIE) IJIOCKUE
YEepPTEKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxXOXKIEHHE TE€OMETPHUECKMX BEIMYMH TI0 o0pasuam HiH
QITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIMTHYECKHUE METOAbl NMpPU PEIIeHHH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a- a4y Ha BBIYMCIEHHE PACCTOSHUM MeXay JBYMs TOYKaMM, OT TOUKH IO
HPSMOM, OT TOUYKH JI0 IUIOCKOCTH, MEX/y CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Pemate 3amaum Ha HaxoXKJAEHHE T€OMETPUUYECKHUX BEJIMYMH 10 o0pa3laMm WU
QITOPUTMAaM, TPUMEHSS W3BECTHBIE AHATMTHYECKUE METOJAbI NMPU PEIIeHHH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a- Jlad Ha BBIYMCICHHE YIJIOB MEXIY CKPEUIMBAIOIIUMUCS MpPSIMbI- MH,
MEXY IPSAMOM U TNIOCKOCTBIO, MEXKy IIIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U IIJIOLIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma, MUpaMKia) ¢
IpUMEHEHHEM (OPMYI; BBIYUCIATH COOTHOIIEHUS MEXKAY IUIOHIAJIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTb MOHATUSAMH: CHUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb U IIOCKOCTb
CUMMETPUU; HEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarpb, mpeoOpa3oBbIBATh U UHTEPIIPETUPOBATh HH(GOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akThl JUIsI pElICHHs CTEePEeOMETPUYECKHX 3374,

npeamojgararomux HECKOJIBKO IIaroB pClICHUs, €CJIM YCJIOBHUA MMPUMCHCHUA 3aJaHbl B SIBHOM

dbopwme.



[IpuMeHATh mpocTeine NporpaMMHBIE CPEACTBA U AJEKTPOH, HO KOMMYHHMKAIIMOHHBIE
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKHX 3a/1a4.

[IpuBonuTh npHUMeEpsl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IpU- pPOJAE M IKU3HU,
pacno3HaBaTh NPOSBIECHUE 3AKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHATh MONy4YEHHbIE 3HAHUS HA NPAKTUKE: aHAIM3UPOBATh PEAJbHBIE CUTYallUd U
OPUMEHATh W3Y4YEHHbIE IIOHATHS B IIPOLIECCE IIOMCKA PELIEHMs MaTeMaTH4eCKU
chOpMYITHPOBAHHON MPOOJIEMBI, MOJCTUPOBATh pealbHbIE CUTYAIlMM Ha SI3BIKE T€OMETPHH,
HCCJEN0BATh MOCTPOCHHBIE MOJENIH C MCIOJIb30BAHUEM I'€OMETPUUYECKUX MOHITHI U TEOPEM,
anmapara anreOppl; pemiaTh MpPakTUYECKHWE 3aJaud, CBS3aHHbIE C HaXO0XJIEHUEM

TCOMECTPHUICCKUX BCIIMYHMH.

TEMATHUYECKHUMH IJIAH
10 KJJIACC
KoanuyecTBO Yyacos
Ne HaumeHnoBaHue pa3aesioB U TeM KonTpoub IpakTu DyiekTpOHHBIE (LM (POBLIE)
n/n nporpaMMsbl Beero | HbIe YecKue o0pa3oBaTeJIbHbIE PeCypPChI
padoTbI padoTbI
Paznen 1.
bubnunoreka LIOK
L1 Beenenue B crepeomerpuro 10 0 0 https://resh.ecll_}l.ru/ subject/16/

Wroro no pazpeny 10
Pasznen 2.

[TpsiMble U MIIOCKOCTH B
2.1 npoctpanctse. [lapannenbHocTh 12 0 0
NPSMBIX M IJIOCKOCTEN

bubnuoreka [{OK
https://resh.edu.ru/subject/16/

Hroro no paspeny 12
Paznen 3.

31 IlepneH AUKYIAPHOCTD MIPSAMBIX 12 1 0 bubmuoteka [IOK .
) U TUIOCKOCTEH https://resh.edu.ru/subject/16/
Wroro no pasneny 12
Paznea 4.

41 VYrisl MeXay NpsSMBIMU U 10 0 0 bubmmnoreka HOK .

IJIOCKOCTSIMU https://resh.edu.ru/subject/16/

Hroro no pasneny 10
Paspea S.

5.1 | Muororpari 10 ! 0 | bpmireshed nsubiect1/
Wroro no pazneny 10
Pa3neu 6.

6.1 OO0BEMBI MHOTOTPAaHHUKOB 8 1 0 Egggzl;l/?zsgii(ﬁf/subiec 16/

Hroro no paszneny 8



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

Pa3zpen 7.

71 [ToBTOpEHME: ceueHus, 6 bubmuorexa [JOK '
pACCTOSIHUS U YTJIbI https://resh.edu.ru/subject/16/

Wroro no pazueny 6

OBIIEE KOJIMYECTBO YACOB I1O 63

ITPOTPAMME



https://resh.edu.ru/subject/16/
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VYueOHbII Kypc «BeposSTHOCTP ¥  CTaTUCTHKA» 0a30BOTO  YPOBHS  SBIISICTCS
IPOJIOJDKCHUEM M PAa3BUTHEM OJHOMMEHHOTO Yy4eOHOTo Kypca 0a30BOrO YPOBHS OCHOBHOMU
mkoibl. Kype nmpennasHaueH st GopMUpOBaHHS y 00YYaIOLINXCSl CTATUCTUYECKON KyIbTYPhI
Y TIOHUMAaHUs POJIM TEOPUH BEPOATHOCTEM KaK MAaT€MaTHYECKOrO0 MHCTPYMEHTa JJIsl U3Y4EHUs
CllyyaliHbIX COOBITMH, BeJMYMH M TmpoueccoB. Ilpm wu3yueHum Kypca oOoramarorcs
IPEJCTaBICHUs YyYallUXCsi O METOJax HCCIEI0BaHUSI H3MEHUMBOIO MHUpPaA, PpPa3BUBAETCS
[OHMMAHNE 3HAYMMOCTHU U OOIIHOCTH MaTeMaTUYECKUX METOJI0B IIO3HAHMSI KaK HEOThEMIJIEMOI
4aCTH COBPEMEHHOI'O €CTECTBEHHOHAYYHOT'O MUPOBO33PECHHS.

CopepxaHue Kypca HAlpaBlICHO HA 3aKPEIJICHUE 3HAHUM, MOJIyYEHHBIX NPU U3YyYCHUU
Kypca OCHOBHOM WIKOJBI M Ha Pa3BUTHE INPEICTABICHUW O CIy4alHbIX BEJIMYMHAX U
B3aMMOCBA3SIX MEXJIy HUMH Ha BaXXHBIX IpPUMEpaxX, CHOKEThl KOTOPBIX IOUYEPHHYTHl W3
OKpyXaromiero wmupa. B pesynprare y oOywaromuxcs JODKHO — c(OpMHUpPOBAThCA
npefcTaBieHue O Haubosnee YHOTPeOUTENbHBIX M OOIMX MaTeMaTHMYeCKUX MOJEeNsX,
UCIOJB3YEMBIX JUIS OIMCAaHUS AHTPOINOMETPUYECKUX U JeMOrpa@uuecKux BEJIUYMH,
MOTPEIIHOCTE B pa3jiMyHble poJa HM3MEPEHMSIX, [JIUTEIbHOCTH 0€30TKa3HOM paboThl
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SBJICHUN U IIPOLIECCOB B OOILECTBE.

B cooTBercTBUM C yKa3aHHBIMU LIEJISIMH B CTPYKType yueOHOro Kypca «BeposTHOCTh U
CTaTHCTHUKa» CpeJHEM IIKOoNbl Ha 0a30BOM YpPOBHE BBIJCIIECHBI CJIEAYIOLUIME OCHOBHbIE
coziepkarenbHble JTMHUM: «CiydaliHble COOBITUS U BEPOSITHOCTHY, «CiyyailHble BETMYHUHBI U
3aKOH OOJIBLIMX YHCEI».

BaxHylo dYacTe Kypca 3aHUMaeT H3Yy4Y€HHE TIEOMETPUYECKOro U OMHOMHMAIBHOIO
pacopeneneHnii M 3HAKOMCTBO C HUX HENPEpPbIBHBIMU aHAJIOTaMH — I[IOKa3aTelbHBIM U
HOpPMAaJIbHBIM pacCIpeieICHUSIMHU.

Conepxxanne auHUM «CrydaiiHble COOBITHSI M BEPOSTHOCTH» CIYXXHMT OCHOBOHM JUIS
(dopMHpOBaHUs TPEACTABICHUNH O pPacHpeleNeHUH BEpOsATHOCTEM MeXIy 3Ha4eHUSIMHU
CIIy4aHbIX BEJIMYMH, a TaKXKe 3Ta JIMHMS HeoOXxoauMma Kak 0a3a s M3ydyeHHUs 3aKOoHa
Oonpmux yucen — (yHIAMEHTAIHHOTO 3aKOHA, JACHCTBYIONIErO B MPUPOJE M OOIIECTBE U
UMEIOILEro MaTeMaTHuecKyto ¢opmanuzamuio. CaMm 3aKoH OOJBIIMX YHUCEN Mpelaraercs B
03HAKOMUTENFHON (hopMe ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHUYECKOT0 (opMaIn3ma.

Tembl, CBSiI3aHHbIE C HEMNPEPHIBHBIMU CIyYalHBIMU BEJIUYMHAMHU, aKUEHTHUPYIOT
BHUMaHUE IIKOJBHUKOB Ha ONHWCAaHUUW U M3YyYEHUH CIyYalHBIX SBJICHUM C MOMOIIbIO
HenpepbIBHBIX (yHKIMNA. OCHOBHOE BHHMAaHHE YJENSETCS MOKA3aTebHOMY M HOPMaJIbHOMY
pacripesielieHusIM, TpU 3TOM IpeIojaraeTcs O3HAaKOMHUTEIbHOE H3ydeHHe Marepuana 0e3
JI0KA3aTeNIbCTB IPUMEHSAEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE



B yueOGHOM miiaHe Ha u3ydeHue Kypca «BeposTHOCTh U cTaTUCTHKa» Ha 0A30BOM ypOBHE
oTrBoAUTCS 1 yd4eOHBIN Yac B HEAENIO B TEUCHHE KaXJIOro rofa oOyueHus, Bcero 68 yueOHbIX
4acoB.

COJEPKXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYYEHMUA)

10 KJIACC

[IpencraBienre AaHHBIX ¢ MOMOINBIO Tabaun u auarpamm. Cpen Hee apupMeTHUYECKoe,
MenuaHa, HauOoJblllee W HAaWMEHbIEE 3HAYCHHUs, pa3Max, TUCIEepPCHS M CTaHIApTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CrnyyaiiHple KCIIEPUMEHTB! (OMBITHI) M CilydailHble COOBITHSA. DJIEMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTh ciydaitHOTO cOOBITHS. BIM30CTh 4acTOTBI M BEPOSTHOCTH COOBITHH.
CrnyyaliHble OIBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposTHOCTH COOBITUI
B OIIBITAaX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU.

Omnepanuu HajJ COOBITUSMU: IlepeceyeHrne, 00beIUHEHHUE, TPOTUBOIIOIOKHBIE COOBITHSL.
Juarpammsl Diinepa. @opmyra cl0KeHUsT BEPOATHOCTEMH.

VYcnoBHass ~ BEpOSATHOCTb.  YMHOXKEHUE  BEpOSATHOCTEH.  JlepeBO  Cily4aiHOro
skcnepumenTta. @opmyna nosnHo BeposTHOCTH. HezaBucuMblie cOOBITHS.

KomOunaropHnoe npaBuio ymHoxenus. IlepectanoBku u dakropuan. Yucio coyetaHuil.
Tpeyronpauk ITackans. @opmymna 6maoma HeroToHa.

bunapHbIii ciydaiiHbIi ONBIT (MCHBITAHUE), yCIIeX U Heyaada. HezaBucuMble MCIIBITaHUS.
Cepusi HE3aBUCUMBIX MCIBITAHMM 10 mepBoro ycmexa. Cepusi HE3aBUCHUMBIX MCIIBITAHUN
bepnymn.

Cnyuaiinas BennunHa. Pacnipenenenue BeposarHocte. Jluarpamma pacnpenenenus. [Ipumepsl
pacrpeiefieHHid, B TOM YHCJIe, TEOMETPUUIECKOE U OMHOMHAIIBHOE

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YUYUEBHOI'O ITPEJMETA
«MATEMATUKA» HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUS

OcBoenune y4yeOHoOro mpeamera «MaTeMmaTHKa» IOJKHO OoOecrieuyuBaTh JOCTHXKEHHE Ha
YpPOBHE CpemHero oOmero oOpa3oBaHUs CIEAYIONIUX JUYHOCTHBIX, METANpPEeIMETHBIX |
NPEMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB:

JIMYHOCTHBIE PE3VYJIbTATHI

JIMdHOCTHBIE pPe3ylbTaThl OCBOSHHS MPOTpamMMbl yueOHOro mpea Mera «MaremaThKa»
XapaKTePU3YIOTCS:

I'paxknaHCcKkO€ BOCIIMTaHUE:

c(OPMHUPOBAHHOCTBIO TPAXJAHCKOW TMO3UIMM  OOydarolmlerocs Kak akKTHBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCUHCKOr0 OOILECTBa, MPEICTaBICHUEM O MaTEMaTUYECKHX OCHOBaX

(YHKLMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJIEHHUH, MpoLeayp TIpakJaHCKOro oOIiecTBa



(BBIOOpPHBI, OMPOCHI U Tp..), YMEHHEM B3aUMOJIEHCTBOBATH C COLMAIBbHBIMH HWHCTUTYTaMHU B
COOTBETCTBUH C UX (YHKIMSIMHU U HAa 3HAUCHUEM.

[TaTproTHYecKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IPa)KIAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHUSIM
POCCUHCKHUX MaT€MaTUKOB M POCCUHCKOM MAaT€MATHYECKOW IIKOJIBbI, K MCIOJIb30BAHUIO 3THX
JOCTIKEHUH B IPYTrUX HAayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH pOCCHilcKoro Hapoaa; c(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUYECKOI0 IIOBEICHHUS, CBA3aHHOIO C IPAKTUYECKUM IIPUMEHEHUEM
JOCTH>KEHUN HayKU U ACSITEIBHOCTBIO YUYEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJA B [0 CTPOCHUE
YCTOHYHBOTO OyIYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKIIOYas OCTETUKY  MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELIEHUH, pPACCYKIEHUN; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pPa3jIuyHbIX BUIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI NPUMEHATh MAaTEMaTHYECKHE 3HAaHUS B MHTEpecax
3/10pOBOTO M 0€30MacHOro odpasza KU3HU, OTBETCTBEHHOTO OTHOLIEHHSI K CBOEMY 3/I0POBBIO
(3mopoBoe nHUTaHue, cOATAaHCUPOBAHHBIA PEXHUM 3aHATUI U OTIbIXA, PEryispHas Qpu3nuecKas
AKTUBHOCTh); (PU3NYECKOT0 COBEPLICHCTBOBAHMSI, MPU 3aHATHUSIX CIIOPTUBHO 0370POBUTEIHLHON
JEATEITBbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IEHHOCTH TPYAOIIOOUsS; MHTEPECOM K pa3iIMyHbIM
cdepam npohecCHOHAIBHON EATEIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBepUIaThb OCO3HAHHBI BBIOOpP Oyaymied mnpodeccu U pealn30BbIBATh
COOCTBEHHBIE JKM3HEHHbBIC IUIaHbl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaT€MaTUYECKOMY
00pa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSHKEHUU BCEH KU3HHU; TOTOBHOCTHIO K aKTHBHOMY
Y4YacCTHIO B PEILIEHUU MPAKTUUECKUX 3a7a4 MaTEMATUUECKOM HAIIPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO HKOJIOTUYECKON KYJIbTYphl, MOHMMAaHHUEM BIUSHUS COLHUAIBHO-
DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSTHUE IPUPOJHOM M COLMAIBHOM CpEabl, OCO3HAaHUEM
r100anbHOTO  XapakTepa SKOJIOTHYECKMX NpoOjeM; OpueHTaluued Ha [pUMEHEHHe
MaTeMaTUYeCKUX 3HAaHUM JJIs pellleHus 3a/1ad B 00JacTH OKpY’Kalo IIel cpelibl, MIIaHUPOBaHUs

MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBHI JJISI OKPYKAIOIIEN CPEIBI.



[IeHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO CO BPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTHKH, TOHUMAaHUEM MAaTEeMaTHUECKOM HayKH Kak c(epsl
YEJIOBEYECKON IEATENbHOCTH, ITANOB €€ Pa3BUTHA U 3HAYUMOCTH JJI PAa3BUTHS LIMBUIN3ALNN;
OBJIAJICHUEM SI3BIKOM MATEMAaTUKH M MaTE€MaTHYECKON KyJIBbTYpOH KaK CPEACTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBJIATh IPOCKTHYIO M HCCIEAOBATEIIBCKYIO JIEATEIBHOCTD
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpenmeTrHele  pe3ynbTaThl  OCBOEHMsI  MpOrpaMMbl  y4yeOHOro  IpeaMmera
«MareMaTuKa»  XapaKTEpU3yIOTCSl  OBJIAJICHUEM  YHHUBEPCAIbHBIMU  I103HABaTEJIbHBIMU
NEHCTBUSIMH, YHHMBEpPCAJIbHBIMU KOMMYHUKATUBHBIMH  JEHCTBUSIMH, YHHUBEPCAIbHBIMU
PETYJIATUBHBIMU EHCTBUSMU.

1) YHuBepcasibHble I03HaBaTeIbHbIE AEUCTBUS, 00eceunBaoT GopMHpoBaHUe 0a30BbIX
KOTHUTHBHBIX IPOLIECCOB, 00ydaronuxcsi (0CBOCHHE METOI0B TIO3HAHUS OKPY)KAIOILIET0 MHPA;
NPUMEHEHHE JIOTUYECKHX, UCCIIEAOBATENILCKUX ONepannuid, yYMeHU padoTaTh ¢ HHPOpMaIuei).

ba3oBeie 10rHuecKue NEUCTBUA:

BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTHUYECKUX OOBEKTOB,
NOHATUM, OTHOLIEHMH MEXAY HOHATUS MH; (OPMYJIUPOBATH OMNPEICIICHUS IOHSITHI;
YCTaHABJIMBATh CYIIECTBEHHbIN MNpHU3HAK KiIaccu(UKAlMKM, OCHOBAHMUS s 0000IIEeHUS U
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOI0O aHAIIN3a;

BOCIIPHHUMATh, (OPMYIHPOBAaTh U IMPeoOpa3oBBIBATh CYXKJIEHUS: YTBEPAUTENbHBIE U
OTpULIATENIbHbIE, EAMHUYHBIE, YACTHbIE U OOIIUE; YCIOBHBIE;

BBISIBJISITH MaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpEYUs B (haKTax,
JAHHBIX, HAONIONEHUSX U YTBEPXKICHMAX; TNpeajaraTb KpPUTEPUM Ul  BBIIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNIaTh BBIBOJIbI C MCIOJB30BAaHHWEM 3aKOHOB JIOTUKM, AEIYKTUBHBIX W MHAYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO JIOKAa3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KICHUN (IIPSIMBbIEC U
OT MPOTUBHOIO), BBICTPAUBaTh AapryMEHTALUIO, NPUBOAMTH IPUMEPHl U KOHTPIPHUMED;
000CHOBBIBAaTh COOCTBEHHbBIE CYJAECHHSI U BHIBOJIBI;

BbIOMpaTh croco0 pemieHus y4eOHOM 3anadyu (CpaBHMBAaThb HE CKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh HanOosee TMOAXOMAMUNA € Y4ETOM CaMOCTOSITETIbHO BBIIEICHHBIX
KPUTEPUEB).

BazoBrie ncciaenoBareabCKue EHCTBUS:



UCIIONIb30BAaTh  BOMPOCHI  KaK  HMCCIIEJJOBATEIbCKUNA  MHCTPYMEHT  IO3HAHUS;
(dbopMyIUpOBaTh BONPOCHI, ((UKCHPYIOIINE TPOTUBOPEUHE, TPOOJIEMY, YCTAaHABIMBATH HCKOMOE
U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAMTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIM AKCIIEPUMEHT, HCCJEJ0BaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4ecKoro OOBEKTa, SIBJICHUS, MPOIecca, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENILHO (POPMYIIMPOBATH OOOOIIEHHS M BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs], UCCIIEOBAaHNUA, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB
1 0000IIEeHHI;

IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIECCA, a TAKXKE BbI JIBUTATH MPEATIOIOKEHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pa6ota ¢ nuadopmanueii:

BBISBJIATH AepUIUTH HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOMPOC U IS
peleHHs 3a/1a9u;

BBIOMpaTh WHPOPMALMIO W3 HWCTOYHHUKOB DPA3IUYHBIX THUIIOB, aHAJIW3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH HMH(DOPMALMIO pPAa3IMYHBIX BHIOB U (QOpM
MPEJICTaBICHHUS,

CTPYKTYpUPOBaTh  HMH(MOpPMAIMIO, TPEACTABIATh €€ B  Pa3IMYHBIX  (Qopmax,
WTIOCTPUPOBATh TpapUuecKy;

OLICHMBATh HAAEKHOCTh MH(OpPMAIMM MO CaMOCTOATENIBHO C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

2) YHuBepcallbHble KOMMYHUKAaTUBHbBIE JEMCTBUS, 00ecrieunBaoT cHOpMHUPOBAHHOCTh
COITMAIIBHBIX HABBIKOB O0YUYAIOIINXCS.

Obuenue:

BOCIIPUHUMATh U (OPMYJIHPOBATh CYXJIEHHUS B COOTBETCTBUU C YCIOBHSMU U LEISAMH
OOIIeHuSs; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W NMHCHMEHHBIX
TEKCTaX, JlaBaTh IMOSICHEHHUS IO XOJy peIICHUs 3aJa4d, KOMMEHTHpPOBATH TOJTYYECHHBIN
pe3ysbTar;

B X0JIe 0OCYXJIEHHUS 33J[aBaTh BOIPOCHI MO CYILECTBY OOCYKIAaeMOMl TeMbl, MPOOIEMBI,
pemaeMoil 3a/1a4n, BBICKa3bIBaTh WJEH, HAILIEJICHHBIC HA TIOMCK PEUICHHUS; COMOCTABISITh CBOM
CYXJICHUS C CY)KIEHHSIMH JIPYTHX YYaCTHHKOB JHAIOra, 0OHapYy)KMBATh Pa3IMUUe U CXOJCTBO
NO3ULIMI; B KOPPEKTHOW (hopme (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS,;

NpPECTaBIATh PE3yJIbTaThl PEIICHHUs 3aJaud, SKCHEPUMEHTa, HCCIEOBAaHUS, MPOEKTa,;
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYE€TOM 3aqad Mpe3eHTAllud U

0COOEHHOCTEHN ayAUTOPHH.



CoTpyaHUYECTBO:

IIOHMMATbh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON Y MHIUBUAYAIbHON pabOThI IIPU
pemieHHH y4eOHBIX 3a/a4; MPUHUMATh LEJNb COBMECTHOW JIEATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHON paloThl, pacnpenessaTh BUIbl pabOT, 10roBapuBaThcs, 00CYKIaTh
IpoLecC U pe3ybTaT paboThl; 000011aTh MHEHUS HE CKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (Gopmax paboTel (00CykaeHUs, 0OOMEH MHEHHH, «MO3TOBBIE
HITYpPMBI» ¥ UHBIE); BBIOIHATH CBOIO 4YacTh pabOTBHl M KOOPAMHUPOBATH CBOU JEHCTBHUS C
JPYTUMH 4JI€HAaMU KOMAaH[bl; OLIEHMBaTh KAauyeCTBO CBOEr0 BKJIaJa B OOMIMHA IMPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

3) VYHuBepcanbHbIE pETYJIATHBHBIE JCHUCTBHUS, oOecmeuuBalOT (popMUpOBaHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanus:

COCTaBJIATh IUIaH, QITOPUTM PEIICHUS 3aJaud, BbIOMpATh CHOCOO pELIeHHs C Y4ETOM
UMEIOINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PEUIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTpPOJIb:

BJIAJCTh HaBbIKAMU IO3HABATENbHOM pediaekcuH Kak OCO3HAaHHMs COBEPIIAEMbIX
JEHCTBUI M MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelieHus MaTeMaTUYeCKOl 3aauu;

NpPEBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IpPHU PEIIEHUH 33/7a4H, BHOCHTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JaHHBIX, HAlIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjbTaTa IL€JM M YCIOBHUSM, OOBSACHATH TNPUUYUHBI
JOCTMDKEHUS! WIM HE JIOCTUIXKEHHUS Pe3yJbTaToB JESTEIbHOCTH, HAXOOUTh OLIMOKY, /J1aBaTh

OLIEHKY NTPHOOPETEHHOMY OIBITY.

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHBI OCBOEHUS PABOYEN
IMPOI'PAMMBI KYPCA (IO 'OAAM OBYYEHMUSA)

[IpenmerHble pe3yabTaTbhl OCBOeHHMS Kypca «BeposTHocTh M cratuctuka» B 10—I11
KJj1accax OPHUECHTHPOBAHBI Ha  OOCTHXKCHHEC YPOBHA MaTeMaTHYeCKOn IrpaMOTHOCTH,
HEOOXOMMOTO ISl YCTIEUTHOTO pEIIeHUs 3a/1a4 M MpoOJieM B pealbHOH XU3HU U CO3JaHHE
YCIIOBUH JJIst MX OOIIEKYJIBTYPHOTO PAa3BUTHSI.

OcBoenne yuebHOro Kypca «BeposTHOCTh U CTaTHUCTHKa» Ha 0A30BOM YPOBHE CPEJIHETO
oOmiero o0pa3oBaHUs JODKHO OOecreyuBaTh JIOCTHIKEHUE CIEAYIOLIUX MpPeIMETHBIX

00pa3oBaTeNbHbIX PE3yJIbTaTOB:



10 KJIACC

YurtaTh U CTPOUTH TAOIHUIIBI U IUATPAMMBI.

OnepupoBaTh MOHATUSIMH: CpeaHee apudMeTHuecKkoe, MeauaHa, HauOoJbIlee,
HalMEHbIIIee 3HaYEeHUE, pa3Max MacCUBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIy4alHBIH SKCHEPUMEHT (OIBIT) M cilydaiiHoe coObITHE,
3IIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIN MCXO/1) CIIy4aifHOTO OIMbBITA; HAXOJUTh BEPOSITHOCTH B
OTIBITaX C PABHOBO3MOXXHBIMH CIYyYalHBIMUA COOBITUSIMH, HAXOAUTh U CPAaBHUBATH BEPOSTHOCTH
COOBITUH B U3YYEHHBIX CIy4alHBIX 3KCIIEPUMEHTAX.

Haxonute n popmynupoBaTh COOBITHS: NIepeceueHUue U 00beAUMHEHHE JaHHBIX COOBITHI,
coObITHE, TPOTUBOIIOJIOXHOE JaHHOMY COOBITHIO; IOJIb30BAThCA AMArpaMMaMu OWiepa U
(bopMyII0i1 CII0’KEHUSI BEPOATHOCTEN MIPH PELIEHUHU 3a]1a4.

OnepupoBaTh HNOHATHAMU: YCJIOBHAsE BEPOSTHOCTb, HE3aBHCHUMBIE COOBITHS; HAXOJUTh
BEPOSITHOCTH C IIOMOLIBIO MPaBUJIa YMHOXEHHUS, C TOMOIIIBIO JIepeBa CIy4aiHOTo OIbITa.

[TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PELLIEHUH 3a/1a4.

OnepupoBaTh MOHATHSIMM: WCIIBITAHUE, HE3aBUCUMbIEC HCIIBITAHUS, CEPUsl HMCIBITAaHUH,
ycrex M Heyjaada; HaxOJUTh BEPOSITHOCTU COOBITUH B CEpUM HE3aBUCHMBIX HCHBITAHUNA [0
IEPBOTO ycliexa; HaXOAUTh BEPOSITHOCTU COOBITUIH B cepuu HcnbITaHuil bepHysu.

OnepupoBaTh MOHATUSAMH: CllydyaiiHas BEJIMYMHA, pACHpPEICIICEHUE BEPOSITHOCTEM,
JarpaMma pacrpeieeHus.

11 KUIIACC

CpaBHUBATh BEPOSITHOCTH 3HAYEHMM CIydallHOM BEJIMYMHBI 11O PACHPENEICHHUIO WIH C
MOMOIIbIO TUATPAMM.

OnepupoBaTh MOHATHEM MAaTEMAaTUYECKOTO OXHJAAaHUSA; IPUBOJUTH IPUMEPHI, Kak
IIPUMEHSETCA MaTEMATUUYECKOE OKMJAHUE CIy4yalHOW BEIWYMHBI HaXOJUTh MAaTEMaTHYECKOE
OKHMJAHUE 10 JAHHOMY PACIIPEAEIEHUIO.

HmeTs mpeacTaBieHue 0 3aK0OHe OOJIbIINX YHCE.

NmeTh npeacTaBieHue 0 HOPMAIBHOM pacIpeiesIeHUH.

TEMATHYECKUM ILVIAH

10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE

Ne HaumMmeHnoBanue

n/ a3/1eJI0B M TEM B K I (unposrre)

: ﬁ ollr - cer OHTpﬁo.HbH palc;wleclc 06pazoBaTeILHbIe

porp 1] ble padoThI He padoThI pecypebl

Paszgen 1.
11 [IpencraBnenue 4 0 1 bubnunorexa LIOK

) aHHBIX U https://resh.edu.ru/subject/
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OoIucaTciibHas
CTaTUCTHUKA

Hroro no pazneny

Pazgea 2.

2.1

Crnyuaiinbie
OMBITHI U
CIly4YaiiHbIe
COOBITHSI, OTIBITHI
C PaBHOBO3MOX-
HBIMU
3J€MEHTapHBIMU
HCXO0JIaMH

bubnunorexa LIOK
https://resh.edu.ru/subject/
16/

Uroro no pazgeny

Pazpea 3.

3.1

Onepanuu Haj
COOBITHSIMH,
CIIOKCHHE
BEPOATHOCTEMN

bubnunoreka LIOK
https://resh.edu.ru/subject/
16/

Hroro no pazneny

Pasznea 4.

4.1

YcnoBHas
BEPOSITHOCT,
JIepeBo
CIIy4aifHOT O
ombITa, popmyna
MOJTHOMN
BEPOSTHOCTH U
HE3aBUCHMOCTh
COOBITHIA

bubnunoreka LIOK
https://resh.edu.ru/subject/
16/

Hroro no pasneny

Pazgea S.
IeMEHTHI bubnuoreka [{OK
>1 https://resh.edu.ru/subject/
KOMOMHATOPHUKH

16/

Hroro no pasneny

Pasznea 6.
Cepun bubnnorexa [JOK
6.1 IOCJIeIOBATENIHH https://resh.edu.ru/subject/
BIX HCIIBITaHUI 16/

Hroro no pasgeny

Paspnean 7.
Ciyuaiinble bubmuotexa [IOK
BEJIMYUHBI U https://resh.edu.ru/subject
pacnpezeneHus /16/

Uroro no pazgeny

Pa3nea 8.

8. O600mmenue u bubnuotexa [JOK

1

cCucTeéMarTmns3anua
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MOSICHUTEJIbHAS 3AITUCKA

Pabouas nporpamma no yue6HOMY npenmMeTy «MaremaTtukay yriryOJaéHHOTO YPOBHS JUIS
obyuatomuxcsi 10—11 kmaccoB paszpaborana Ha ocHoBe dDenepalbHOr0 rocyIapCTBEHHOIO
00pa30BaTeILHOTO CTaHJIApTa CPEIHEro OO0Iero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBAHUH, MPEIBSIBIAEMBIX K MaTeMaTHYecKOMYy OOpa30BaHUIO, W TPaIUIIAN
poccuiickoro oOpa3oBanus. Peanmszamms mporpamMmbl 00€CIIeUMBAET OBIIAJCHUE KIIOYEBBHIMH
KOMIICTCHIUAMUA, COCTABJIAOIIMMHA OCHOBY AJId CaMOPA3BUTHA U HCHIPCPLIBHOT'O 06p330BaHI/I$I,
IIEJIOCTHOCTh  OOLIEKYIbTYPHOTO, JHUYHOCTHOTO M II03HABATEIBHOIO PAa3BUTHS JIMYHOCTU

oOydJaronuxcs.

HEJIX U3YUEHUSA YYEBHOI'O TIPEJJMETA «<MATEMATHUKA»

[TpuoputeTHbiMH 1ensiMU 00yueHuss marematuke B 10—11 kmaccax Ha yriayOnéHHOM
YPOBHE MPOJI0JIKAIOT OCTABATHCS:

dopMHpOBaHHE IEHTPATBHBIX  MAaTEMaTHYECKHMX MMOHATHUH  (YUCIIO, BEIMYUHA,
reoMeTpuyueckas ¢Gurypa, rnepeMeHHas, BEpOSTHOCTb, (DYHKIHS, MPOU3BOIHAS, HWHTETpai),
o0ecrevynBaroIUX MPEEMCTBEHHOCTh M MEPCIEKTHBHOCTh MaTeMaTH4ecKoro oOpa3oBaHUs
00y4aromuxcs;

MOJBE/ICHUE YYAIIMXCs Ha JIOCTYIIHOM JUIsi HUX YpPOBHE K OCO3HAaHHIO B3aUMOCBS3H
MaTeMaTHKH M OKPYXKAIOMIET0 MHpa, MOHUMAHUIO MaTEeMAaTUKHA KaK YacTH OOIIeH KyIbTYpbI
4eJI0BEYECTBA;

pa3sBUTHE UHTEUIEKTYalIbHBIX M TBOPYECKHX CITIOCOOHOCTEH ydallMXcsl, TO3HABATEIbHOM
AKTUBHOCTH, WCCIICIOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS, HHTEpeCca K HU3YUYECHUIO
MaTeMAaTHKH;

dbopmupoBaHue  (QYHKIMOHAIBHONH  MaTeMaTHMYeCKOHM  TPaMOTHO-CTO:  YMEHHS
pacro3HaBaTh MAaTEMAaTUYECKUE ACTIEKThI B PEAIbHBIX KU3HEHHBIX CUTYAlUSIX U MPU U3YYCHUU
IpYyruX  y4eOHBIX  TPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
(GopMyTHpOBaTH WX HA S3BIKE MATEMATUKH M CO3/IaBaTh MAaTEeMaTHYECKHUE MOJICIH, TPUMEHSTh
OCBOGHHBIM MaTeMaTHYeCKU ammapaTr Jis pelIeHUs MPAKTUKO-OPUEHTHPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MMOJYICHHBIE PE3YIIbTATHI.

OcHOBHBIE  JIMHUU colep)kaHusd Kypca marematuku B 10—11 knaccax yriayGné€HHOTO
ypoBHsI: «Hucna u BEIYUCICHHS Y, «Anredpay («Anredpandeckue BhIpaXKEHUsD», «Y paBHCHHS U
HepaBeHCTBa»), «Hauama MartemaTmdeckoro anammszay, «[eomerpus» («['eomerpuueckue
burypel U uX cBOWCTBa», «M3MepeHHE TeOMETPHUYECKHX BEIUYNHY»), «BeposTHOCTh H
CTaTUCTHKA». JlaHHBIE IMHUHM pPAa3BUBAIOTCS MapalIeNIbHO, Kaxaas B COOTBETCTBHH C

CcOOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHMO OJHAa OT APYroi, a B TECHOM KOHTAaKTe U



B3aumozeiictBur. Kpome 3Toro, mx o0beIuHSET JOTrHYecKas COCTaBISIOLIAs, TPAIUIMOHHO
npucymasa MaTCMaTUKEC U IPOHHU3bIBANOMIAA BCC MATCMATHYCCKUC KYPChI U COACPKATCIBbHBIC
muaun. ChopmynupoBanHoe B DenepaibHOM rOCyJapCTBEHHOM  00pa30BaTEIbHOM CTaHAApTe
CpeIHero oOmiero oOpa3oBaHusi TpeOOBaHHWE «YMEHHUE OIEPUPOBATH MOHSITHUIMHU:
omnpejiesieHue, akchuoMa, Teopema, CJeJICTBUEe, CBOMCTBO, TPU3HAK, JI0KA3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKH; yMeHHE (OPMYIHPOBATH OOpaTHOE M MPOTHUBOMOJIOKHOE
YTBEPKJICHHUE, IPUBOJAUTH IIPUMEPBI U KOHTPIIPUMEPBI, UCII0Ib30BaTh METOJ MaTEMaTUYECKOU
WHAYKIUY;, TPOBOAMUTH JOKa3aTelIbHbIE PACCYXACHHUS IMpH pPEIIeHUH 3a7ad, OLEHUBATh
JIOTUYECKYIO0 TPaBWIBHOCTh PACCYXKICHHI» OTHOCHTCS KO BCEM KypcaM, a (opMUpOBaHHE
JIOTHYECKUX YMEHHUH pacrpenensercs Mo BCeM IrojaM OoOy4deHHsI Ha YPOBHE CpPEIHEro OOIIero
00pazoBaHus .
MECTO YYEBHOTI'O IPEJIMETA «<MATEMATHUKA» B YYEBHOM IIVIAHE

B cootBerctBUM ¢ DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTEelIbHBIM CTaHAAPTOM

cpeanero obmiero oOpa3oBaHUsl MaTeMaTHKa SIBISAETCS 00sM3aTENbHBIM IPEIMETOM Ha JaHHOM
ypoBHE 00pa30BaHUsI. Hacrosmeit paboueil nporpaMMoii IpeaycMaTpUBAEeTCsl U3yuyeHUE
yuebHOro mpenmera «MaremaTuka» B paMKax TpEX Yy4eOHBIX KypcoB: «Aunredpay,
«l'eomerpusi», «BeposTHOCTP M  cTaTUCTHKA». DOpPMUPOBAHUE JIOTHUECKUX yMEHUH
OCYHICCTBIACTCA HA NPOTAKCHHUU BCCX JICT O6y‘ICHI/I$I B CTapIHeﬁ IIKOJIE, a 3JICMECHTHI JIOTUKHU
BKJIIOYAIOTCA B COACPIKAHUEC BCCX HA3BAHHBIX BBIIIC KYPCOB.

B yue6HoM muiaHe Ha u3ydyeHue maremMaTuku B 10—11 kiaccax Ha yriyOnE€HHOM ypoBHe
OTBOJAUTCS 8 y4eOHBIX YacOB B HEAEII0 B TEUEHHE KaXJIOro roga oOydeHus, Bcero 544
yueOHBIX Yaca.

MVMIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA YYEBHOTI' O ITPEJMETA
«MATEMATHUKA»

OcBoenne yuebHoro mpeamera «MaremaTuka» JODKHO oOecrieuyuBaTh JOCTHXKEHHE Ha
YpOBHE CpenHero oOmero oOpa3oBaHUs CIEAYIONIUX JUYHOCTHBIX, METANpPEIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3VYJIbTATBI

JIMuyHOCTHBIE pe3yabTaThl OCBOEHHUS IMporpaMMmbl ydeOHoOro mpeamera «MaTemaTHKa
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanme:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM TO3MIUM O0YYalolmerocss Kak aKTUBHOTO H
OTBETCTBEHHOT'0 4JIEHa POCCUHCKOr0 OOIECTBa, MPEICTaBIEHUEM O MaTEMaTUYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIIEHUN, MPOLEAYp Tpa’kJaHCKOTo oOIIiecTBa

(BBIOOpPHBI, OMPOCHI U Tp..), YMEHHEM B3aUMOJIEHCTBOBATh C COLMAIBbHBIMH HWHCTUTYTaMHU B



COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

I[laTpuoTHyeckoe BoCIMTaHUE:

c(OPMHPOBAHHOCTHIO POCCHICKOM IPaXKAaHCKOM NACHTUYHOCTH, YBAKEHUS K IPOILIOMY
U HACTOALIEMY POCCHUHCKONM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSIM
POCCHUHCKMX MAaTeMaTUKOB M POCCHICKOM MaTeMaTHYeCKOHN IIKOJbl, K UCHOJIb30BAHUIO ATHX
JTOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHMEM JIYXOBHBIX LIEHHOCTEH pPOCCHICKOro Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHUSI, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHHUEM
JIOCTUKEHUI HAyKU U JESITEIbHOCTbIO YUYEHOI0; OCO3HAHMEM JIMYHOI'O BKJIA/Ja B IIOCTPOECHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIUTAHHE:

ACTETHMYECKUM  OTHOIIEHHWEM K MHpY, BKIIOYas OCTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pacCyKICHHUW; BOCIPUUMYUBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBaA.

Du3uyecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTBIO YMEHHUS MPHUMEHITh MaTeMAaTUYeCKHUE 3HAHHUS B HWHTEpecax
3/10pOBOTO U 0€30MacHOro odpasa KU3HH, OTBETCTBEHHOIO OTHOLIEHHSI K CBOEMY 3/I0POBBIO
(3m0poBO€ MHUTaHME, COANTAHCUPOBAHHBIM PEXXUM 3aHITUHA U OTIbIXa, peryispHas pusndeckas
AKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMSI MPHU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIHHON
JEATETBbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIOOMS; UHTEPECOM K Pa3IUYHbIM
cdepam mpodeccnoHaTbHON NeSTENbHOCTH, CBA3aHHBIM C MAaTEMATHKOW U €€ MPHIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBI BBHIOOpP Oyaymied mnpodeccun U pealn30BHIBATH
COOCTBEHHBIE JKM3HEHHbBIE IUIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaT€MaTUYECKOMY
00pa3oBaHUIO0 U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEH KU3HH;, TOTOBHOCTHIO K aKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTeMaTHYECKON HAIIPaBICHHOCTH.

JKO0JI0ru4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYJIbTYpPbI, MOHUMAaHUEM BIHSHUS COLIMAIBHO-
HKOHOMHUYECKUX TPOILIECCOB HAa COCTOSHHE MPHUPOJHON M COLMAIBHON Cpeibl, OCO3HAHUEM
rI00AaNbHOTO — XapakTepa OJKOJNOTHYECKUX TMpoOJieM; OpHUeHTaluell Ha MNpUMEHEHHe
MaTeMaTHYECKUX 3HAHWN JIJIS PelleHus 3a/1a4d B 00JacTH OKpYKaloIIel cpebl, IITaHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCIEICTBUMN JJIs1 OKPYKAIOIIEH CPeIbl.

HCHHOCTI/I HAYYHOI'O MO3HAHUA:



c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO CO-BPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU M OOIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTEeMAaTHUECKON HAYKH KakK Cepbl
YeJI0BEUYECKOMN EATEIBHOCTH, 3TAIIOB €€ Pa3BUTUS U 3HAUMMOCTH JIJIsl Pa3BUTHUS LIMBUIIN3ALINY;
OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MaTeMaTHYeCKOW KYJIbTypOill Kak CpeACTBOM IMO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYHIECTBJIATH TPOCKTHYIO U HCCIEIOBATEIbCKYIO JEATEIbHOCTh
WHJUBUJIyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTrHble  pe3yibTaTbl  OCBOCHHUS  MPOTrpamMMmbl  ydeOHOro  mIpeameTa
«MareMaTuka»  XapakTEepU3yIOTCSI  OBJIAJICHUEM  YHHUBEPCAIbHBIMU  [O3HABATEIbHBIMU
NEHUCTBUSIMU, YHHBEPCATbHBIMA KOMMYHUKATUBHBIMH  JCHCTBUSIMH, YHHUBEPCAIbHBIMU
PETYJISITHBHBIMU JICHCTBHUSIMH.

1) YHuBepcanbHble O3HABATENIbHbBIE AEHCTBHS, 00ecreunBaOT (OpMUpPOBaHHE 0a30BbIX
KOTHUTHBHBIX MPOLIECCOB O00y4aronuxcs (0OCBOEHHUE METOOB MO3HAHUSI OKPYKAIOILIET0 MHUPA;

IIPUMEHEHHE JIOTUYECKUX, UCCIIE0BATEIbCKUX ONepaluii, yMeHuil paboTarh ¢ uHpopmanuei)

ba3oBeie 1OruyecKue NEUCTBUA:

BBISBJIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKHM MaTEMaTHUYECKUX OOBEKTOB,
NOHATUH, OTHOUICHHH MEXIy TOHATHAMH, (OPMYIHPOBATh ONPEACICHUS TTOHSITHIA;
YCTaHaBJIMBATh CYIIECTBEHHBIN NpHU3HAK KJIAacCU(UKALMK, OCHOBAaHUA JUIsi 000OLIEeHUs u
CPaBHEHHUs, KpUTEPUU TPOBOJAUMOIO aHAJIN3a;

BOCIIPMHUMATh, (OPMYIHPOBAaTh U IMPeoOpa3OBBIBATh CYXKJIEHUS: YTBEPAUTENbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

BBISIBJISITH MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEUUs B (haKTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX; MpeanaraTb KpPUTEPUH Ui BBISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNIaTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, AECTYKTHUBHBIX M HMHIYKTHUBHBIX
YMO3aKJIFOUEeHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO JIOKAa3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KICHUN (IIPSIMBbIEC U
OT IPOTUBHOIO), BBICTpauBaThb AapryMEHTALMIO, HNPUBOJAUTH NPUMEPBl M KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHHSI U BHIBOJIBI;

BbIOMpaTh croco0 pemeHus ydeOHOW 3afaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HanOosiee MNOAXOASAIMI ¢ Y4ETOM CaMOCTOSITEIBHO BBIICIEHHBIX
KpUTEPUEB).

BbazoBble nccnenoBaTenbCKue NeHCTBUS:



UCIIONIb30BAaTh  BOMPOCHI KAk  HMCCIIEJOBATEIbCKUNW  MHCTPYMEHT  TO3HAHMS,
(dbopMyIUpOBaTh BONPOCHI, ((UKCHPYIOIINE TPOTUBOPEUHE, TPOOJIEMY, YCTAaHABIMBATH HCKOMOE
U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HIINIO, MHEHHUE;

IPOBOAMTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIM AKCIIEPUMEHT, HCCJEJ0BaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS, IMPOLIECCa, BBISIBICHHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENIEHO (pOPMYNIMPOBATH 0OOOIEHHS U BHIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs], UCCIICOBAHUS, OLICHUBATh TOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB
1 0000IIEeHHI;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIIBUTATH MPEAIOI0KEHHUS O
€r0 pa3BUTHH B HOBBIX yCJIOBHUSX.

Pa6ota ¢ nuadopmanueii:

BBISBJIATH AepUIUTHI HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOMPOC U IS
pelIeHus 3a/1a9u;

BBIOMpaTh HWHPOPMALMIO H3 HMCTOYHUKOB PA3IUYHBIX THUIOB, aHAJIU3UPOBATH,
CUCTEeMATU3UPOBAaTh U MHTEPHPETUPOBATH HMH(DOPMALMIO pPAa3IMYHBIX BHIOB U (QOpM
MPEJICTaBICHHUS,

CTPYKTYpUPOBaTh  HMH(OpMAIMIO, TPEACTABIATH €€ B  Pa3IMYHBIX  (QOpMax,
WTIOCTPUPOBATH TpapUuecKy;

OLIEHUBATh HAAEKHOCTh HH(MOPMAIMM MO CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) YHuBepcanibHble KOMMYHUKAaTUBHbIE IEMCTBHsI, 00eCHeurnBaOT CHOPMHUPOBAHHOCTH
COLMATBHBIX HABBIKOB O0YUYaIOIHXCSI.

Obuenue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXJIEHHUS B COOTBETCTBUU C YCIOBHSIMHU U LETSAMH
OOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W NMHUCHMEHHBIX
TEKCTaX, JlaBaTh MOSICHEHHWS IO XOJy peIICHUs 3aJa4d, KOMMEHTHpPOBATH TOJTYYECHHBIN
pe3ysbTar;

B X0JIe OOCYXJIEHHUS 3aJ[aBaTh BOIPOCHI MO CYILECTBY OOCYKIaeMOMl TeMbl, MPOOIEMBI,
pemaeMoil 3a/1a4n, BBICKa3bIBaTh WJICH, HAIICJICHHBIC Ha TOUCK PEIICHHUS; COMOCTABISATh CBOH
CYXJICHUS C CY)KIEHHSIMH JIPYTHX YIaCTHHKOB JHAIOra, 0OHApY)KHBATh Pa3IMUUe U CXOJCTBO
NO3MIIMI; B KOPPEKTHOM (hopme PopMyTnpoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHHUS,;

NpPEICTaBIATh PE3yJIbTaThl pPEIIeHHs 3aJaud, SKCIEPUMEHTA, UCCIIEJAO0BAaHMs, MPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYE€TOM 3aqad Mpe3eHTAlluH U

0COOEHHOCTEHN ayAUTOPHH.



CoTpyaHUYECTBO:

NOHUMATh U HMCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHON W MHINBHUIYaIbHON pabOTHI MpH
pemieHMH y4eOHBIX 3a/a4; NPUHUMATh 1€JIb COBMECTHOH JESATEIbHOCTH, IUIAHUPOBATbH
OpraHu3alMI0 COBMECTHON paloThl, pacnpeaessaTh BUIbl pabOT, 10roBapuBaThcs, 00CYKIaTh
IpoLecC U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIOJIEH;

y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CYk1eHUs, 0OMEH MHEHUSMH, «MO3TOBbIE
IITYPMBI» U T I1.).; BBINOJHATH CBOI 4acTh pabOTHl U KOOPAMHHMPOBATH CBOM JCHCTBUS C
JPYTUMH 4JI€HAaMU KOMAaH[bl; OLIEHHMBAaTh KadyeCTBO CBOEro BKJIaJa B OOMIMHA MPOAYKT IO
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YHaCTHUKAMU B3aUMOAECHCTBUS.

3) VYHuBepcalbHBIE pETYJIATUBHBIE JEHCTBHUS, oOOECIeYnBalOT (HOPMUPOBAHHE
CMBICJIOBBIX YCTaHOBOK U )KMU3HEHHBIX HAaBBIKOB JTMYHOCTH.

Camoopranuzanus:

COCTaBJIAThH IUIAH, AITOPUTM PpEIIEHUS 3aJaud, BbIOMpaTh CIOCO0 peleHHs C y4ETOM
UMEIOINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTpOIIb:

BJIAJCTh HaBbIKAMU IO3HABATENbHOM pedaekcuH Kak OCO3HAaHHMS COBEPIIAEMbIX
JEHCTBUI U MBICIUTEIbHBIX MIPOLIECCOB, X PE3YJIbTATOB; BIAAETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIEcca U pe3yiIbTaTa pelIeHrs MaTeMaTHUeCcKOH 3aauu;

HpPEJBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh HpPHU PEIIEHUH 33/7a4H, BHOCHTH
KOPPEKTHBBI B JIeATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBLCTB, JAHHBIX, HAlIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMUBATh COOTBETCTBHE pe3yjbTaTa LEIH | YCJIOBUSAM, OOBSCHATH NPUYHHEI
JOCTMDKEHUSI WJIM HE JOCTMXKEHUS pPEe3yJIbTaToOB JAEATENbHOCTH, HaXOJIUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIbTATbBI

OcBoenue ydeOHOTO Kypca «AnreOpa» Ha YpOBHE CpeIHEro oOIero oOpa3oBaHUs
JIOJDKHO 00ecneunBaTh JOCTHKEHUE CIIeIYIOIUX TPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

AJITEEPA
11 KUIIACC

Yucjaa 1 BbIYHCJIECHUSA
CBOOOIHO oOmMepupoBaTh TOHATUSMHU: HATypalbHOE U II€TI0€ YHCIO, MHOXECTBA
HaTypaJbHBIX M LEJbIX YUCEN; MCIOJb30BaTh NPHU3HAKU JeauMocTd 1enbix yucen, HOJl u

HOK naTypanbsHBIX 4uCeN IS peIeHUs 3a4a4, IPUMEHATh anroput™M EBkina.



CBoOoHO omepupoBaTh IOHATHEM OCTaTKa IO MOJYJIIO; 3alMChIBaTh HaTypalbHbIC
YKCJIA B PA3JINYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS.

CB00OJIHO OnepupoBaTh MOHATUAMH: KOMIUIEKCHOE YMCIIO U MHOXKECTBO KOMIIJIEKCHBIX
Yucel; IPeACTaBIsITh KOMIUIEKCHBIE YUCIa B allre0pandeckoil 1 TpuroHoMeTpudeckoit popme,
BBINOJIHATH apU(PMETUYECKHUE ONIEPALUU C HUMH U N300paXkaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHEHHS M HEPABEHCTBA

CBoOOIHO  omepupoBaTh  IMOHATUSIMHU:  HUppalMOHAJIbHBIE,  IOKa3aTeJbHbIE U
JOrapu(pMHUUECKUEe HEPAaBEHCTBA; HAXOIUTb HUX PpEIIEHUS C [OMOUIbI0 PABHOCHIIBHBIX
IIEPEXO0JI0B.

OcymiecTBiIATh 0TOOP KOPHEW NPU PEHIEHUH TPUTOHOMETPHUYECKOTO YPaBHEHHUS.

CB0OOIHO oOmEepupoBaTh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; INPUMEHSThH
HEeo0Xo1uMble (OPMYIIbI JUIsl peILIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.

CBoOOosHO omepupoBaTh MOHATUSMHM: CHUCTEMa U COBOKYIHOCTb YpaBHEHUH H
HEPaBEHCTB; PABHOCWIBHBIE CHUCTEMBI U CHUCTEMBI-CIEACTBUS; HAXOAUTh PEIICHUS CUCTEMBI U
COBOKYITHOCTEH palMOHAIBHBIX, HPPAIMOHAIBHBIX, MOKA3aTEIbHBIX M JIOTAPUPMHUECKUX
YPaBHEHUI U HEPABEHCTB.

Pemate panuoHanbHble, HpPpaLMOHAJbHBIC, IOKa3aTelbHbIE, JIOrapupMHUUECKUE HU
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJEP KAILNE MOLYJIN U ITapaMETPBI.

[TpumensTh rpaduueckue METOAbl Ul PEIIeHHs YpaBHEHUH U HEPAaBEHCTB, a TaKKe
3a/1a4 ¢ IapaMeTpaMH.

MogenupoBaTh peajibHble CHTyallUd Ha S3bIKE aireOpbl, COCTABIATh BBIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHCTEMBI II0 YCIIOBHIO 33Jlayd, HMCCIIEI0BAaTh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa aareOpbl, THTEpIPETUPOBATh MOJIyYEHHBIN pe3yabTaT.

DOyHKIUH U rpaduKu

Crpouth rpaduky KOMIO3UIUK (YHKIUI ¢ TOMOIIBIO 3JIEMEHTAPHOTO MCCIIEJOBAHUS U
CBOMCTB KOMITO3UILIUU ABYX (PYHKIIHI.

Ctpoutpb reomeTpuyecKkue o00pa3bl ypaBHEHUHI M HEPAaBEHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH.

CB0060HO OnEpUPOBATh MOHATUAMU: TPAPUKH TPUTOHOMETPUUYECKUX (PYHKIUH

[TpumeHsTh QyHKUMHU I MOJIETUPOBAHUS U HCCIIEI0BAaHUS pealbHBIX MPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJIu3a

Hcnonb30BaTh MPOM3BOAHYIO ISl HCClEAO0BaHUS (YHKIMM HAa MOHOTOHHOCTH U
JKCTPEMYMBI.

Haxonuts Hanbonpliiee 1 HAUMEHbBIIIEE 3HAYCHUS ()YHKIIUHA HETIPEPHIBHOM HA OTPE3KE.



Hcnonp30BaTh MPOU3BOAHYIO IJISl HAXOXKIEHHUS HAWIYYILIEro PEeIeHUs B MPUKIAJHBIX, B
TOM YHCII€ COIMATbHO-)KOHOMHYECKHUX, 3aJayax, JJIS OINpPENeIEHUs] CKOPOCTH M YCKOPEHHS
npoliecca, 3aJaHHOTO (OPMYIIOH Ui rpauKOM.

CBoOOIHO omepupoBaTh MOHATUAMU: MEpBOOOpa3Has, OINpeneIEHHbBI HHTErpa;
HAXOJHUTh MEepBOOOpa3HbIE 3JIEMEHTAPHBIX (DYHKUMHA M BBIYUCIATH HMHTErpan Mo Qopmyie
Herotona — JleiiOawna.

Haxoaute mmomany miockux Guryp u 00bEMbI TeJI ¢ TOMOIIBIO HHTETpaa.

HmeTs mpencTaBieHHE O MaTeMaTHYE€CKOM MOJEIMPOBAHUU Ha MPUMEpPE COCTABIICHUS
nuddepeHIAIbHBIX YPaBHEHUM.

Pemate nmpukiagHbie 3a1a4d, B TOM YHUCIIE COLMATBHO-3KOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMH MAaTeMaTHIECKOTO aHAIN3a.

IF'EOMETPUS

CB0OOOIHO OmEepHpoOBaTh MOHATUSIMHU, CBA3AHHBIMU C IWJIMHIPHYECKON, KOHHYECKON U
cepruvecKoil MOBEPXHOCTSIMU; OOBSICHATH CIIOCOOBI TIOTY4IEHUSI.

OnepupoBaTh MOHSATUSMHU, CBSA3aHHBIMH C TEJIAMH BpAIICHUS: LWIHMHIPOM, KOHYCOM,
chepoii u mapom.

Pacno3naBath Tena BpaieHus: (HWIMHApP, KOHYC, cdepa U map) U OObICHITH CIOCOObI
MOJTyYEHUS TEJl BPAIICHUSI.

KnaccudumupoBars B3auMHOE pacmtofiokeHHe CPephl U TIIOCKOCTH.

BbraucnsaTe BENWYUHBI HJIEMEHTOB MHOTOTPAHHUKOB W Tell BpalleHus; o0BEMBI U
IUIONIA/Id TIOBEPXHOCTEM MHOTOTPAHHMKOB M TN BpAIllEHUS, TC€OMETPHUUECKUX Tel C
npuMeHeHueM (Gpopmyi.

CBOOOJTHO OMEpPHPOBATH MOHATUSMHU, CBSI3AHHBIMU C KOMOWHAIMSIMH TEJT BPANICHUS U
MHOTOTPaHHHKOB: MHOTOTPaHHUK, BIHCAHHBIN B cepy U ONUCAHHBINA okolo cdepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUITU TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOMICHUST MEXTY TUIOIMIAIIMU MOBEPXHOCTEH W 00BEMaMH TOOOHBIX
TEJL

N3o00paxath u3ydaemble (UTYpHI; BBIIOTHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUYECHHsS Tell
BpAIICHHUS.

W3BitekaTh, HHTEPIPETUPOBATH U TIPEOOPa30BLIBATh HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTexaxX U PUCYHKAX.

CB0OOOIHO OMIEPUPOBATH MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BEITIOTHATE olteparyu Hajl BEKTOpaMH.

33}13B3TB IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAHHAT.



Pemate reoMeTrpuyeckHe 3aJadyd  Ha BBIYHMCICHUE YIJIOB MEXIYy MPSIMbIMH H
IUIOCKOCTSIMU; BBIYMCIIEHUE PACCTOSHUM OT TOYKU JO IUIOCKOCTH; B II€JIOM, Ha IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOI'O METO/1A IIPU PELIECHUU.

CB00OIHO OMepupoOBaTh MOHATUSMU, CBSI3aHHBIMU C JIBUYKEHHEM B IIPOCTPAHCTBE; 3HATh
CBOMCTBA JIBUKEHUIA.

BoeimonHATh M300pa)KeHHWsT MHOTOTPAHHMKOM M Tell BpAIICHUS INpPH MapauieIbHOM
IIEPEHOCE, LIEHTPAJIBHON CUMMETPHH, 3€pKAIIBHON CUMMETPUH, IIPA IIOBOPOTE BOKPYT IIPSIMOI;
npeoOpa3oBaHMs TOI00MS.

Ctpouthb cedyeHHss MHOTOTPAHHUKOB U TeJl BpAlllEHUs: CeUeHUs [UIMHApA (TMapalieIbHO
U NEPIEHIUKYIISIPHO OCH), CEUEHUs KOHYyca (IIapajuleIbHOE OCHOBAHMIO M NPOXOJAIIEE Uepe3
BEpILMHY), CEUEHUs 11apa.

Hcnonb3oBaTh METOABI IMOCTPOCHUSI CEUEHUN: METOJ CIIEI0OB, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN MIIIOCKOCTH.

Jloka3pIBaTh r€OMETPUUECKHUE YTBEPKIACHHUS.

[TpumensTp reomerpuueckue (ATl Uil PEIICHWs CTEPEOMETPUYECKHX —3a7ad,
MPEANOJaralouX HECKOJIbKO IIaroB PELIEHUs, €CJIM YCIOBUS IPUMEHEHUS 33/1aHbl B ABHOU U
HesBHOU (opmMme.

Pemate 3amaun Ha J0Ka3aTENbCTBO MAaTEMAaTUYECKUX OTHOLIEHMH M HaXO0XKJIEHUE
T€OMETPUUECKUX BEIUYHUH.

[TpyuMeHATh pOrpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHMKAI[MOHHBIE CUCTEMBI ITPH
pEILIEHNN CTEPEOMETPUUECKHX 3aad.

[IpuMeHsITh MONy4YeHHbIE 3HAHWUA Ha TMPaKTUKE: CpaBHUBATh, AHAJIM3UPOBATh U
OLICHUBATh pEaJibHbl€ CUTYallUW; MPUMEHSTh W3Y4YEHHbIE IOHSATHUS, TEOPEMBI, CBOIICTBa B
npoliecce MOMCKA PEHIeHUsT MaTeMaTHYeCKHd CPOpPMYJIMPOBAHHON MpoOIEeMbl, MOJIEIUPOBATH
pealbHbIE CHUTyalluM Ha S3bIKE T'€OMETPHUM, WCCIEN0BaThb IIOCTPOEHHBIE MOJEIN C
HCIIOJIb30BAaHUEM TIE€OMETPUYECKHX IMOHATHM U TeopeM, amnmapara anreOphl; pelaTh
MPAKTUYECKHE 3a/1a4M, CBA3aHHbIE C HAXO0XKJIEHUEM I€OMETPUYECKUX BETUUNH

Wmets npezacraBieHuss 00 OCHOBHBIX dTanax pa3BUTHS T'€OMETPUU KaK COCTABHOM YacTH

byHaaMeHTa pa3BUTHS TEXHOJIOTHH.

BEPOATHOCTE U CTATVICTUKA
OnepupoBarh TMOHATHSIMH: COBMECTHOE pPACHpPENEICHUE JABYX CIIyYalHBIX BEJIWYMH;

HCIIOJB30BaTh Ta6J'II/II_Iy COBMCCTHOI'O pacCnpenaciicCHusd AOBYX CJ'Iy‘-IElfIHLIX BCINYHUH AJIA
BBIACIICHUA PpaclpCaCIICHUA Kaxxgoi BCJIMYHHBI, OHNPCACICHUSA HE3aBUCUMOCTH CJ'Iy‘-IﬁfIHLIX

BCJIMYHUH.



CB00OHO ONEpPUPOBATH NOHATUEM MATEMATHUYECKOTO 0KUJAHMS CIy4alHOM BEMYHUHBI
(pactipesienieHusi); MPUMEHSTh CBOMCTBA MAaTEMAaTUUYECKOIO OXHIAAHHUS TNpPU PEIICHUH 33/ady;
BBIUHCIISATH MATEMAaTHIECKOE OKHUJaHUE OMHOMHAIILHOTO H TEOMETPHYECKOTO PACIIPEICICHHIA.

CB00OIHO ONEpPUPOBATH MOHATUAMU: JUCIIEPCHS, CTAaHIAPTHOE OTKJIOHEHHE CIy4aiHOM
BEJIMYMHBI; NPUMEHSATh CBOWCTBA AMCIEPCUU CIIyd4allHOM BEJIMYMHBI (paclpelesneHus) Ipu
pemiCcHUN 3ada4d; BBIYUCIATH AJUCIICPCHUIO W CTAHAAPTHOC OTKIIOHCHUC CTO-METPHUYCCKOIo U
OMHOMHUAJIBHOIO paclpeaeIeHuN.

Bbruuciate BBIOOPOYHBIE XapaKTEPUCTUKU 10 JIAHHOM BBIOOPKE M OLICHUBATb
XapaKTEePUCTUKN TE€HEPaIbHOM COBOKYIHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSATHOCTU COOBITUH W TPOBEPSTH IMPOCTEHIINE CTATUCTUUYECKHE T'MIIOTE3bI,

MMOJIB3YACH U3YUCHHBIMU paCIpCaACICHUAMMU.

COIEPXAHVNE YYEEHOI'O KYPCA
Yuciia 1 BLIYUCIECHUSA

Harypanbnsle u nenble yucina. [IpumeHenre npu3sHakoB JeIMMOCTH Lenbix uncen, HOJI
u HOK, ocraTkoB o Monyiito, anroputMa EBkianaa /i pemieHus 3a1ad B LEJbIX Ynciax.

KommnekcHsle uucna. AnreOpaudeckas ¢ TpPUTOHOMETpUYecKas (OpMBI  3alHCH
KOMILIEKCHOTO 4ucia. ApupMeTnyeckue ornepanuy ¢ KOMIUIEKCHBIMU YuciaMu. M300paxenne
KOMIUIEKCHBIX YHCEJI Ha KOOpAUHATHOU 1ockocTu. @opmyia Myaspa. Kopau n-0i crenenu u3
KOMIUIEKCHOTO uuncia. [IpuMeHeHue KOMIUIEKCHBIX 4YHMCEN JUId peuieHus (U3HYecKux u
FeOMETPUYECKUX 3aau.

YpaBHeHHUs M HEPABEHCTBA

CucreMa U COBOKYNHOCTh YpaBHEHHH M HEpPaBEHCTB. PaBHOCHIIbHbIE CHCTEMBI U
CUCTEMBI-CIIEICTBUsL. PABHOCHIIBHBIE HEPAaBEHCTBA.

OT00p KOpHEW TPUTOHOMETPUUYECKUX YPABHEHHI C MOMOIIBIO TPUTOHOMETPUUECKOM
OKPY>KHOCTH. PerieHne TpuroHoMeTpuYeCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILLIEHNUs TOKA3aTENbHbBIX U JIOrapu(PMUIECKIX HEPABEHCTB.

OcCHOBHBIE METOJBl PELICHUS HPPALMOHAIBHBIX HepaBeHCTB. (OCHOBHBIE METOMbI
pELICHUsT CUCTEM U COBOKYIIHOCTEM palMOHAIbHBIX, HUPPALMOHANIBHBIX, II0KA3aTEIbHBIX U
JorapupMHUUECKUX YPaBHEHUH.

VYpaBHEHHsI, HEpAaBEHCTBA U CUCTEMBI ¢ napameTpamu. [IpuMeHeHne ypaBHEHHH, CUCTEM
Y HEPABEHCTB K PELICHUI0 MaTEeMaTHUECKUX 3aJad U 3a/a4y U3 pa3jMyHbIX 00JacTeil HayKu U
peaNbHOU KU3HU, UHTEPIIPETALUs [T0OJyYECHHBIX PE3YJIbTaTOB.

DOyHKUUH U rPpadpuKu
I'paduk xommnozuumu QyHkumid. ['eomerpuueckue o0pa3bl ypaBHEHHI M HEPAaBEHCTB Ha

KOOPAWHATHOW IJIOCKOCTH.



Tpuronomerpudeckue QPyHKIUH, UX CBOMCTBA U Trpaduku. ['paduueckre MeToabl pelieHUs
YpaBHEHHI M HepaBeHCTB. ['paduueckue METOABl pEWICHHs 337ady C HapaMeTpamH.
Hcnons3oBanue rpagukoB GyHKIUN IS UCCIIETOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT [P PELICHUHU 3aJay U3 IPYTUX YUEOHBIX IPEIMETOB U PEAIbHOM JKU3HU.

Havaja maTeMaTH4eCKOro aHaJIHM3a

[lpumeHeHne TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMI HAa MOHOTOHHOCTH H
IKCTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HauMEHBIIEro 3HaYeHUI HenpepbIBHOW (yHKINUN
Ha OTPE3KE.

[IpuMeHeHHEe NPOM3BOAHOM [UIsl HAXOXKIEHUS HAWIIYYIIEro PEIICHUS B IPUKIATHBIX
3aJadax, Uil ONPEAETICHUS CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOro (opMysIoN WM
rpaduKoMm.

ITepBooOpazHasi, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. [lepBooOpa3Hble 31eMEHTapHBIX
¢ynkuuit. [IpaBuna HaxoX1€HUS IEPBOOOPA3HBIX.

WNurerpan. ['eomeTpuueckuil CMbIC MHTErpaia. BeluuciaeHue onpenes€éHHOro HHTerpaina
no ¢popmyne Hetorona — JleitOnumna.

[IpumeHeHue wuHTerpana Jyuisl HaXOXIEHUs IUIomaneil miockux ¢uryp 1 o0BbEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemenuit nuddepeHInaNIbHBIX ypaBHEHUH. MaTremMaTnyeckoe MOISIIMPOBaHHE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU(PEepeHIINATbHBIX YPABHEHUH.

Tesa BpaieHus

[ToHATHSA: UMIMHAPHYECKAs TOBEPXHOCTh, KOHMYECKas IOBEPXHOCThb, chepuueckas
MOBEPXHOCTh, OOpa3yrolue MOBepXHOCTeH. Tena BpalieHus: UUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnonoxenue cheprl U MIOCKOCTH; KacaTelabHas MIOCKOCTh K
chepe. M3o00paxkeHue Ten BpalleHHs Ha IUIOCKOCTH. Pa3BépTka LMIMHOpa M KOHYcA.
Cummerpus chepsl 1 1mapa.

O6béM. OcHOBHbIE cBoMcTBa 00bEMOB Ten. TeopemMa 00 00bEME MPSIMOYTOJILHOTO
napajuienenunena u ciueactBus u3 He€. OOBEM MpsAMON M HAKIOHHOM MPU3MBI, LWIMHIpA,
nupamMubl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMeHTa.

KomOuHanmu Tten BpalleHuss U MHOTOrpaHHUKOB. [Ipu3ma, BHHMcaHHass B IWJIMHAD,
onucaHHas okojio mwinHipa. [lepeceuenue chepsl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl mIockocThio. [IoHATHE MHOTOrpaHHUKA, OMMCAHHOTO OKOJIO cepsl, cepbl, BIUCAHHON
B MHOTOTPaHHMK WJIN TEJIO BPALIEHUS.

[Tnomanb MOBEpXHOCTH LIMIIMH/IPA, KOHYCA; IJIOIab chephl U e€ yacTei.

[Togo6ue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TUTOMIAACH MTOBEPXHOCTEH MOJO0OHBIX

¢uryp. IlpeoOpazoBanue momobusi, romorerus. PemeHume 3amady  Ha IUIOCKOCTH €



HCIIOJIb30BAHUEM CTEPEOMETPUUIECKUX METOJIOB.

IlocTpoeHne ce4eHMI MHOIOTPAaHHUKOB W TEJl BPAIlCHUS: CEYCHHsS LMIMHIPA
(mapayenbHO M NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca (IapajulebHOE OCHOBAaHUIO U
IpOXOoJdlIee Yepe3 BEpLIMHY), CeUeHHs 1Iapa; METO/AbI IOCTPOECHUSI CEYCHUI: METOJ CJIEJ0B,
METOJ BHYTPEHHETO POCKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEN INIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B npoctpancTBe. Onepanuu Haja BEKTOpaMu. BeKToOpHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrOo yMHOKeHUA. [IpsiMoyronbHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopnunats! Bekropa. PaznoxkeHue BekTopa no 6azucy. KoopauHaTHO-BEKTOPHBIM METOA NpHU
PELICHUU T€OMETPUYECKUX 3a1ad.

/{BHKeHHs B IPOCTPAHCTBE

JBwxenust mnpoctpaHcTBa. OroOpaxkenus. J[BuxkeHus u paeHcTBO ¢uryp. OOmue
CBOICTBAa IBM)KCHHMH. Buapl NBH)KEHMI: NapajlylebHbIM NEPEHOC, LEHTpalbHAsl CUMMETpPHS,
3epKajibHasi CUMMETpPHs, MOBOPOT BOKpYr mpsimoil. IIpeoOpazoBanusi mogobus. Ilpsmas u
cthepa Diinepa.

CoBMecTHOE pacnpelielicHHe JBYX CIy4alHbIX BeJWuuH. HesaBucuMble cilydaliHble
BEJIMYMHBI.

MaremaTuueckoe OXHUAAHHWE CIIydalHOM BenuuuHbl (pacnpenenenus). I[lpumepsr
NPUMEHEHHUS MaTeMaTHYeCKOro OKHUJaHUs (cTpaxoBaHue, JoTepes). Martemarnueckoe
OKu/laHue OMHapHOU ciydaiiHOM BeIMYMHBI. MaTeMaTH4ecKoe OKUIAAHNUE CYMMBI CIydalHbIX
BEJIMYMH. MaTemaTHuyeckoe 0XH1aHue FreOMETPUUECKOro 1 OMHOMHMAIBHOTO paclpeieeHui.

Hucniepcusi M CTaHIapTHOE OTKJIOHEHHE CIY4allHOW BENMYMUHBI (pacmpenerncHus).
Hucniepcusi OMHApHOW CIydyalHOW BENWYMHBI. MareMaThuueckoe OXHIaHUEe MPOU3BEACHUS U
JUCIIEpCUsl CYMMBI HE3aBHUCHMBIX CIy4YallHbIX BeluW4MH. Jlucrepcuss M CTaHAApTHOE
OTKJIOHEHHEe OWHOMHAIBHOTO pachpeneneHus. Jlucrnepcus M cTaHAAPTHOE OTKJIOHEHHE
T€OMETPHUUYECKOTO PaCHpeeIICHHUS.

HepasenctBo YeObiméa. Teopema UeObrmuéBa. Teopema bepnymnu. 3akoH O0IbIIMX
yucen. BeiOopounslii MeTon uccnenoBaHuid. BriOopounsle XxapakrepucTuku. OlieHUBaHHE
BEPOSTHOCTH COOBITHS IO BEIOOPOYHBIM JIaHHBIM. [IpoBepka mpocTeiiuX rumoTe3 ¢ moMoOIIbIO
W3YYEHHBIX paclpeieICHuN.

HenpepsiBHbIE ciydailiHble BennuyuHbl. [Ipumepbl. @yHKIUSA IUIOTHOCTH BEPOSATHOCTH
pacnpeneneHus. PaBHOMEpHOE paclpeleneHue U €ro CBOMCTBa. 3ajgaud, NPUBOIALIME K
MIOKA3aTeIbHOMY PpAaCHpEEICHNI0. 3aJaud, NPUBOASIINE K HOPMAIBHOMY DACIpEAEIECHUIO.
@OYHKIMS MIOTHOCTH BEPOATHOCTH MOKA3aTENbHOIO pacipeneiaeHus, QyHKIUS TUIOTHOCTH

BEPOSITHOCTH HOPMAJIBHOrO pacrpeneneHus. OyHKIUsA IUIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO



pacnpeneneHus.

[TocnenoBaTenbHOCT, OJUHOYHBIX HE3aBUCHMBIX COOBITHHA. 3ajaud, MPUBOISAIIUE K
pacnpenenenuto [lyaccona.
KoBapuanusi nByx ciydaitHeix BenudyuH. Koaddunuent nuHerHo# koppensiuu. CoBMECTHbBIC
HAOMO/IeHUsT JIBYX BelIMUYMH. BpiOopounblii koddduuumeHt koppensuuu. Paznuume mexny
JIMHEMHON CBSI3bI0 W INPUYUHHO-CIECACTBEHHOW CBA3BIO. JIMHEHHAs perpeccusi, METOH

HaMMCHBIINX KBAApPaTOB



TeMaTnuyeckoe NIAaHKPOBaHUE

n/n

I'maBa

KoJ-Bo
4acoB

KiroueBble BocmuTaTeIbHbIE 3agavum

AJiredpa ¥ HaYaJIa MATEMATH4YEeCKOro aHaan3a (134 4)

Anrebpa 7-9 kaccos.
IToBTOpEeHue

[IpuBnedyeHnne  BHUMaHUS  HIKOJBHUKOB K
[IEHHOCTHOMY AaCHEeKTy H3y4aeMbIX Ha YypOKax
SBJICHUH; IPUMEHEHNUE Ha YPOKE MHTEPAKTUBHBIX
dbopM  pabOTBI:  HWHTEIJICKTyaJbHBIX  UIP,
CTUMYJHUPYIOUINX [M03HABATEIbHYI0 MOTHBAIIHIO
TUMHA3KCTOB.

HGHI/IMOCTB YHUCCII

124

[ToOyxneHne o0yJaronuxcsi COOM0AaTh Ha YPOKE
MIPUHIUITBI yueOHOI JUCIIATLTHHBI u
camoopranusanuu. [IpuBieyeHre  BHUMaHUS
IIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTy H3y4aeMbIX
Ha ypOKax SIBIICHUH, UHHUIIMAPOBAHKE
O0OCYXKICHHSI, BBICKA3bIBaHHS  OOyUJAIONTIMUCS
CBOCTO MHEHHS I10 €€ MOBOJY, BEIPAOOTKH CBOETO
K HEH OTHOIIICHHUSI.

MHoro4JieHbI.
AnreOpandeckue
ypaBHEHUs

17 qa

Hcnonp30BaHUE BOCIHTATENBHBIX BO3MOXKHOCTEH
coliepKaHusl y4yeOHOro MpeaMeTa 4depe3 moudop
COOTBETCTBYIOLIUX TEKCTOB JIJISl UTCHUSI.

Crereus ¢
NEeNCTBUTEIHHBIM
oKa3aTeiIeM

11y

IIpuMeHeHne Ha ypOKe AUCKYCCHUM, KOTOPHIE Jat0T
00y4aroIuMcsi BO3MOKHOCTb MPHOOPECTH OMBIT
BEJICHUSI KOHCTPYKTHBHOIO JINAJIOTA.

CrenenHas GpyHKUIUSA

16 4

Opranmzanus 1medcTBa MOTHBUPOBAHHBIX U
APYAUPOBAHHBIX 00yJarommxcs HaJl 1704
ciaboycreBaronuMu OJHOKJIACCHUKAMH.
Nuanumuposanue u MOAAEPKKA
HCCIIEIOBATEIECKON JIEATEIILHOCTH THMHA3HUCTOB B
paMKax pealn3alid HMHU HWHIUBUAYaJbHBIX U
TPYIIOBBIX  HCCIIEIOBATENILCKUX IPOEKTOB B
LEeX TPUOOPETeHHsT HaBbIKa TC€HEPUPOBAHUS U
odopmiieHHsI COOCTBEHHBIX UICH.

Iloka3arenbHas
byHKIIUS

114

VYcTaHOBIEHHE ~ JOBEPUTENIBHBIX  OTHOILIECHUMN
MEXIYy  YUUTEIIEeM U €r0  YYEHUKaMHU,
CHOCOOCTBYIOIIMX MPHUBICUEHUIO WX BHUMAHHUSA K
o0cyx/1aeMoi Ha ypoke HH(POpMaLUH.

Jlorapugmuueckas
byHKIIUS

17 4

Hcnonp3oBaHre BOCIUTATEIBHBIX BO3MOXXHOCTEH
y4eOHOro npeamera gepes non6op
COOTBETCTBYIOIIMX  TEKCTOB  JUIsl  YTCHHSL.
[IpumeHeHHe Ha ypOKe AMCKYCCHIA, KOTOPBIE Jal0T
00y4aromuMcs BO3MOXKHOCTh TPHOOPECTH OIIBIT
BCACHHA KOHCTPYKTUBHOI'O AMUajora.




Tpuronomerpuueckue
hopmyIbI

24 4

YCTaHOBJIIEHUE  JIOBEPUTENIbHBIX  OTHOLLICHUI
MEXIYy  y4YdUTeIeM H  €r0  YYCHUKaMHU,
CIIOCOOCTBYIONINX MPHUBICYCHUIO WX BHUMAHUS K
o0cyxaemMoi HA  ypOKe uHpOpMaLIUH.
[ToOyxneHne o0yJaronuxcsi COOM0AaTh Ha YPOKE
MPUHIUITBI yueOHOM JUCITUTUTAHBI u
CaMOOpraHU3allnH.

Tpuronomerpuyeckue
ypaBHEHHUS

20y

[IpuBrieueHre  BHUMAHHS  HIKOJIBHUKOB K
[EHHOCTHOMY acCIleKTy HU3yYaeMbIX Ha YpOKax
SBJICHUH, MHUIIUUPOBaAHUE oOcyKaeHus,
BBICKa3bIBaHMsI OOYYalOIIMMUCA CBOEr0 MHEHHS
0 €€ TMOBOMYy, BBIPAOOTKHM CBOETO K Hel
OTHOILIEHUS. COJICpPIKAHUS Ucnons3zoBanue
BOCIIUTATEIBHBIX ~ BO3MOXKHOCTEH  y4eOHOro
mpeaMeTa  Yepe3  Mmoadop  COOTBETCTBYIOIIUX
TEKCTOB JIJISl UTECHUSI.

I'eomerpus (67 4)

Hexoropsie cBeneHus
U3 IUIAaHUMETPUU

124

VYcTaHOBIEHUE  JOBEPUTEIBHBIX  OTHOLICHHU
MCKOY YUUTCIIEM n €ro YUYCHHUKAMHU,
CHOCO6CTBYIOHII/IX IMPUBJICHCHHUIO WX BHHUMAHHA K
o0cyxxnaemon Ha ypoke UHpOpMaLIUH.
[ToOyxnenne o0yJaronuxcsi COOIOAaTh Ha YPOKE
IMPUHIHUIIBI y‘I€6HOI>'I JUCHUITIINHBI n
CaMOOpraHU3alINH.

BBenenne. AKCHOMEI
CTEpEOMETPUHU

[IpuBnedyeHne  BHUMaHUS  IIKOJBHUKOB K
LIEHHOCTHOMY AacCHeKTy H3y4aeMbIX Ha YypOKax
SIBIICHUH, WHULIUUPOBAHUE oOcyKaeHus,
BBICKa3bIBAHUSI OOYYAIOIIMMUCS CBOETO MHEHUS
10 €€ TOBOAY, BBIPAOOTKM CBOEr0 K HeH
OTHOIIIEHUS. COZIEpPIKAHUS Hcnons3zoBanue
BOCIIUTATEIBHBIX ~ BO3MOXXHOCTEH  y4eOHOrO
mpeaMeTa 4Yepe3 MoA00p  COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YT€HUS.

[TapamiensHOCTB
IPSIMBIX U
IUIOCKOCTER

16 4

Opranuzanus 1medcTBa MOTHBUPOBAHHBIX U
PYAUPOBAHHBIX 00yJarommxcs HaJ ux
C1a00yCTeBAOIIUMU OJTHOKJIACCHUKAMH.
WNuunuupoBanue u MOJJIEPIKKA
MCCJIEI0BATENBCKON IESITEIbHOCTA THMHA3UCTOB B
paMKax peanu3allid WMU WHIWBUIYaJbHBIX U
TPYIIIOBBIX  HCCEAOBATEIBCKUX TPOCKTOB B
HEeSX TPUOOPETCHHS HaBbIKa TCHEPUPOBAHUS W
odopmiteHUsT COOCTBEHHBIX UJICH.

[lepnieH IUKYISIPHOCTD
OPSMBIX U

17 4

[ToOyxnenne oOydaromuxcsi coOM0AaTh Ha YPOKe
TIPUHITUITBI y4eOHOM JUCIIUATUTAHBI u
camMoopranusanuu. [IpuBiieueHue  BHUMaHUS




IUIOCKOCTEH

LIKOJIbHUKOB K [IEHHOCTHOMY ACIIEKTY U3y4aeMbIX
Ha ypoKax SABJICHU, WHULIUAPOBAHUE
0OCYXIIeHUs, BBICKA3bIBaHUS  OOYYAOIIUMUCS
CBOETO MHEHHS IO €€ MOBOAY, BEIPAOOTKH CBOETO
K HEll OTHOILUEHMs. conep:kanus lcmonb3oBaHue
BOCIIUTATEIbHBIX ~ BO3MOXHOCTEH  y4eOHOTro
opeiMeTa  uepe3 Moa00p  COOTBETCTBYOLIMX
TEKCTOB ISl YTEHUS.

MHororpasHuku

14 g

[IprMeHeHre Ha ypOKe JUCKYCCU, KOTOPBIE AT
00y4aronuMcsT BO3MOXKHOCTb IMPUOOPECTH OIIBIT
BEJICHUSI KOHCTPYKTUBHOIO Jajora. BxiroueHne
B YPOK HMIPOBBIX MPOIEAYP, KOTOPhIC MOMOTAlOT
YCTAHOBIICHHIO JTOOpOXKENaTeaIbHON aTrMocheps
BO BpeMsl ypoKa.

3aKIOYUTENBHOE
IIOBTOPEHHE Kypca
reometpuu 10 kace

HpI/IBJ'Ie‘ICHI/Ie BHHMMAaHHA IMKOJBbHHUKOB K
HNCHHOCTHOMY AaCIEKTY MU3Yy4YaCMbIX Ha YpPOKax
HBHCHHﬁ, HHUOHUHUPOBAHUC O6CY)K,Z[CHI/IH,
BBICKA3bIBAHU A O6y‘IaIOH_II/IMI/IC$I CBOCTO0 MHCHUA
no c¢¢ IoBoOnaY, BLIpa6OTKI/I CBOCro K HeH
oTHolIeHHUs. Mcnoabp30BaHME BOCIHUTATEIbLHBIX
BO3MOKHOCTEH COACpPIKaHUA yqe6Hor0 npeamMceTa
qcpe3 HO,Z[60p COOTBCTCTBYIOIIIUX TEKCTOB IJIA
YTCHHA.









