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«MATEMATHKA» (YTJIYBJIEHHBIA YPOBEHbD)

JIMUHOCTHBIE PE3YJbTATBI

1) rpakaaHcKoro BOCIIHTAHMS:

c(pOPMHUPOBAHHOCTb T'PAKIAHCKON MO3MLMK OOYYAIOLIErocsi Kak akKTHUBHOTO M OTBETCTBEHHOT'O
YJieHa POCCHUHCKOro oOIIecTBa, NPEACTABICHHE O MAaTEMaTHYECKHMX OCHOBAaX (PYHKIHMOHHPOBAHUS
Pa3NIUYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAyp TIpa’kIaHCKOro obmectBa (BbIOOPBI, OMPOCHI M IPYroe),
YMEHHE B3aUMOJIEHCTBOBATh C COLMAJIBHBIMH HMHCTUTYTAMHU B COOTBETCTBMM C WX (QYHKUHUAMH U
Ha3Ha4YeHHUEM,

2) NATPUOTHYECKOr0 BOCIIUTAHUSI:

c(pOPMHUPOBAHHOCTb POCCHICKON T'PaKAAHCKOH HMIOSHTUYHOCTH, YBAKEHUs K TNPOIIJIOMY U
HACTOSILIEMY POCCUHCKOM MAaTeMaTHUKH, LEHHOCTHOE OTHOLIEHWE K JOCTHXKEHUAM POCCHUNHCKHUX
MAaTE€MaTHKOB M POCCUHCKONM MAaTEMaTHYECKON IIKOJBI, MCMHOJb30BAHUE 3TUX NOCTHXKEHUN B APYTUX
HayKaX, TEXHOJIOTHUSX, cpepax SKOHOMHKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSI:

OCO3HAHHE AYXOBHBIX LEHHOCTEH POCCUHCKOro Hapona, cHOpPMHUPOBAHHOCTH HPAaBCTBEHHOI'O
CO3HAHMS, STUYECKOrO MOBENEHHUs, CBA3aHHOTO C MPAaKTUYECKUM MPUMEHEHHEM AOCTHXKEHHM HayKu U
AeSATEIbHOCTBIO YUEHOTO, OCO3HAHME JINYHOTO BKJIAA B MOCTPOEHHE YCTOMYHUBOIO OyAyIIero;

4) 3CTEeTHYECKOro BOCIIMTAHHS:

SCTETUYECKOE OTHOIIEHME K MHpPY, BKJIOYAs 3CTETHKY MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a7a4, PeLICHUH, PacCyKAECHUH, BOCIPUUMYNBOCTh K MATEMATUIECKUM aCIIEKTaM Pa3JIMUHBIX
BUJIOB UCKYCCTBa,;

S) ¢usnyeckoro BOCIUMTAHUS:

c(pOPMHUPOBAHHOCTb YMEHUS MPUMEHSITh MaTeMaTHYECKHE 3HAHHS B HMHTEpPECcax 30POBOTO U
OezomacHoro obpasa KHM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (3I0pOBOE IHTAHHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHH M OTHAbIXa, peryjsipHas (u3ndeckas aKTHUBHOCTB), (PU3NUECKOE
COBEPLIEHCTBOBAHUE MIPH 3aHATHUSIX CIIOPTUBHO-030POBUTENBHOM NEATENbHOCTDIO;

6)Tpya0BOro BOCIMTAHHUS:

TOTOBHOCTb K TpPYIy, OCO3HAaHHE LEHHOCTH TPYIOJIOOHs, HHTEpPEC K pPa3JIUYHBIM cdepam
npoeCCUOHAIBHON AEATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKOH U €€ MPIJIOKEHHSIMH, YMEHHUE
COBepIIaTh OCO3HAHHBIA BBHIOOpP Oyaymed NpodecCHu M Peau30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IUTAaHBI, TOTOBHOCTb W CIIOCOOHOCTH K MaTeMaTHYeCKOMy OOpa30BaHUIO U CaMOOOpa30BaHMIO Ha
NPOTSKEHUN BCEH JKHU3HH, TOTOBHOCTb K AaKTHUBHOMY YYacTHIO B pELIEHUU MPaKTUYECKUX 3aaad
MaTeMaTHU4eCKON HalpaBlIeHHOCTH,;

7) 3KOJIOTHYEeCKOro BOCIIHTAHUS:

cpOPMHUPOBAHHOCTD SKOJOTMYECKON KYJIBTYpPbI, MOHAMAHUE BIUSHUS COLMAIbHOSKOHOMUYECKHX
NPOIIECCOB HA COCTOSIHUE TPUPOAHON M COLMAbHOH Cpedbl, OCO3HaHHE TIJI00aJbHOTO XapakTepa
SKOJIOTMYECKHX MPOOJIeM, OPUEHTaNNsl Ha MPUMEHEHHE MaTeMaTHUeCKUX 3HAHUH AJIST peIleHus 3a1a4 B
o0JacTu OKpy’Karollel cperpl, TUIAHUPOBAHUE TOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX MOCIENCTBUI IS
OKPY>KaroLEeN Cpenbl;

8) EeHHOCTH HAYYHOI0 MO3HAHHUSI:

c(pOPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKd U OOIIECTBEHHOW NPAaKTUKH, NMOHUMAHHE MAaTeMaTHYECKON HayKH Kak cepbl 4YeIOBEeYeCKOMH
NEeSTeNIbHOCTH, 3TaloB €€ pa3BUTHUsS M 3HAYMMOCTU ISl Pa3BUTHS LIMBWJIM3ALMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOHN KyJbTypoH Kak CPEACTBOM NO3HAHUs MHUpPA, TOTOBHOCTb OCYLIECTBJISTh



MPOEKTHYIO M UCCIIEAOBATENBCKYIO NESITEbHOCTh HHAUBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHSA

ba3oBrble Jornyeckue JeHCTBHS:

BBISIBJIATD M XaPaKTEPH30BATh CYIIECTBEHHBIE MPHU3HAKH MATEMATUYECKHX OOBEKTOB, MOHSTHH,
OTHOIIEHUH  MEXAy MOHATHAMH, (QOPMYJIHPOBaTH  ONpPENENICHUs  IOHATUH, YCTaHABJINBATH
CYIIECTBEHHBIH MpPHU3HAK KJIaCCU(UKALMK, OCHOBAaHUS Uil OOOOIIEHWs M CpPaBHEHHs, KPUTEPUHU
MPOBOJUMOTO aHAJIHN3A,

BOCIPHUHUMATh, (OPMYJIUPOBATH H  TNPEOOpPa3OBBIBATH CYXKACHUS. YTBEPAMTENbHbIE U
OTpULIATENIbHBIE, €IUHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIE,

BBISIBJIATE MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOPEUUs B (PaKTax, AaHHBIX,
HaOMIONEHUSIX W YTBEP)KACHUAX, IMpearatb KPUTEPUH Ul BbISIBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEYUH;

JenaTh BBIBOABI C HCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEHNH, YMO3AKITIOUEHHH 110 aHAJIOTHH,

NPOBOJUTH CAMOCTOSITEIbHO JOKA3aTeNbCTBA MATeMAaTHYECKUX YTBEPKIACHUH (TpsiMble U OT
NPOTHBHOIO), BBICTPAMBATH APTYMEHTALMIO, MPUBOIUTH NMPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYKI€HUS 1 BBIBOJIBL,

BbIOMpaTh crocod pemeHus y4eOHON 3amaun (CpaBHUBATh HECKOJBKO BAPHUAHTOB PELICHHUS,
BbIOMpPATh HANOOJIEE MOIXOMALINHA C YIETOM CAMOCTOSITEIIBHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebcKHe 1eHCTBUS:

UCTIOJIB30BaTh BOIMPOCHl KAaK MCCIIENOBATENbCKUNH HMHCTPYMEHT TIO3HAHUS, (POPMyIHPOBATH
BOIMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUHE, MPoOIeMy, YCTAHABIMBATE HCKOMOE U JaHHOE, (POPMUPOBATH
THITOTE3Y, APTYMEHTHPOBATH CBOKO TO3ULIUI0, MHEHHE,

MPOBOJUTH CAMOCTOSITENIPHO CILIAHMPOBAHHBIA HSKCIEPUMEHT, MCCIIEIOBAHUE MO YCTAHOBJICHUIO
0COOEHHOCTE MaTeMaTH4YeCKOro OOBEKTa, SIBJICHUS, MNPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MeEXIy
00BEeKTaMH, SIBJICHUSIMH, MTPOLIECCaMU,

CaMOCTOATENBHO (popMysnupoBaTh OOOOIIEHHS U BBIBOABI IO pPe3yJbTaTaM MPOBENEHHOTO
HaOJIONIEHMs], WCCJIEAOBAHUS, OIICHUBATh JIOCTOBEPHOCTb TIIOJIyYEHHBIX PE3YJIbTATOB, BBIBOAOB U
00001IeHNI];

NPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, & TAK)KE BBIIBHIaTh MPEATOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBUSX.

Pa6ora ¢ undopmanueii:

BBISIBJIATE NeUIHUTBI WHPOPMALMY, NAHHBIX, HEOOXOAMMBIX IJIsi OTBETa HAa BOMNPOC W IS
peLIeHHs 3a1a4y;

BbIOMpPATh HHPOPMALIUIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIM3HPOBATh, CHCTEMATH3HPOBATh
U MHTEPIPETUPOBATH HHYOPMALIMIO Pa3IMYHBIX BUAOB U (POPM MPEACTABICHHUS,

CTPYKTYypUpPOBaTh HH(OPMAIIUIO, MPENCTABIATh €€ B PA3NIUYHBIX (POopMax, HILUTIOCTPUPOBATH
rpaduyecky,

OLICHUBATh HAAEKHOCTh HHYOPMALIHH IO CAMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM KPUTEPHUSIM.

KomMyHHKAaTHBHBIE YHUBEPCAJbHbBIE YUeOHbIE AeiicCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIUPOBATE CY’KACHUS B COOTBETCTBHH C YCIOBUSMHU H LENAMHU OOIIEHUS,
SICHO, TOYHO, T'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS] B YCTHBIX M MUCBMEHHBIX TEKCTaX, AaBaThb
MOSICHEHMSI 110 XOy PELICHHUs 3a71a4i, KOMMEHTHPOBATh MTOJIyYeHHBIH Pe3yJbTaT;

B X0/1€ 00CYKI€HHsI 3a/1aBaTh BOIIPOCHI O CYIIECTBY OOCYKIaeMOl TeMBI, MPOOIIEMBI, permaeMon
3aauy, BBICKA3bIBATh WICH, HALICJICHHbIE HA TIOUCK PEIICHHUS, COMOCTABISATb CBOHM CYXIEHHUS C
CYXXIEHUsIMH JPYTrUX Y4YaCTHUKOB JUaiora, OOHapy)XMBAaThb pa3IM4ue€ M CXOACTBO TMO3UIHH, B
KOPPEKTHOH popme GOopMyIHPOBATh PA3HOTIIACHS, CBOU BO3PAKESHNS,



NPEACTABNIATh PE3YJbTAaThl pPELICHMs 3a]add, »JSKCIePUMEHTAa, MCCIEI0BaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpPaTh (POpPMAT BBICTYIUIEHUS C Y4E€TOM 3a7ad TNPE3EeHTAUUd U OCOOEHHOCTEH
ayIUTOPUU.

PerynsiTuBHBIe YHHBepcaibHble YueOHbIe el CTBHUsI

Camoopranmn3auus:

COCTaBJISATh IUIAH, aJITOPUTM PEIIEHUs 3a/1a4i, BEIOMPATh CIIOCO0 PEeLIeHHsI ¢ YIETOM HMEIOLITHXCSI
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTBI PELICHUH C
y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPO.JIb, IMOLMOHAILHBIN HHTELIEKT:

BJIAJIETh HABBIKAMHU IO3HABATENBHON pe(IIEKCHH KaK OCO3HAHMS COBEPLIAEMBbIX NEHCTBUH H
MBICIUTEIBHBIX TIPOIIECCOB, HX PE3YJbTATOB, BIANETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
MIPOLIeCCa U Pe3ysbTaTa PEeLIEeHNs MAaTEMaTUIECKON 3a0a4H,

NpEeIBUAETb TPYIHOCTH, KOTOpblEé MOTYT BO3HHUKHYTb IIpU peLIeHUM 3a7add, BHOCUTH
KOPPEKTHBBl B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, MAHHBIX, HAWAEHHBIX OIIHOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH M YCIOBHIM, OOBSICHATD MPUYMHBI JOCTIXKEHUS WJIN
HEOCTIDKEHHSI PEe3yJIbTaTOB MAEATENbHOCTH, HAXOAWTh OLIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY
OTBITY.

CoBmecTHas1 1eATEJILHOCTD:

NOHMMAaTh M HCIIOJb30BaTh TNPEUMYIIECTBA KOMAHOHOW W WHAWBHUAyaJbHOH paboThl mpH
pewmeHnH y4eOHBIX 3a7ad4, MPUHUMATh LEJb COBMECTHOHM AEATENBbHOCTH, IJIAHUPOBATH OPTaHU3ALHIO
COBMECTHOH palOThI, pacmpenensaTb BUAbl padOT, AOrOBapHUBATHCS, OOCYKOATh MPOLECC M PEe3yNIbTaT
paboTsl, 0000IIaTh MHEHHS HECKOJIBKUX JIFOMICH;

y4acCTBOBATb B IPYMIIOBBIX popmax paboThl (00CYyKaeHUs, 0OMEH MHEHUH, «MO3rOBbIE IITYPMBD)
U UHBIE), BBINOJHATH CBOK 4acTb PabOThl U KOOPAWHUPOBATH CBOM JNEHCTBHSI C JPYTUMHU HICHAMH
KOMAH/Ibl, OLIEHNBATh KaY€CTBO CBOETO BKJIaAa B OOMIMH MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
y4aCTHUKaMH B3aUMOJEHCTBUSA.

HNPEIMETHBIE PE3YJIBTATBI

K xoHmy oOyuenns B 11 kiacce oOy4aroUIUiicss MOJYYUT CIEAYIOIINE MPEIMETHbIE PE3YIbTaTh
N0 OTHENBHBIM TeMaM padoueil mporpaMmbl yaeOHOro kKypca «AnreOpa M Hadaja MaTeMaTHYECKOTO
aHaIN3a»:

Yucsia v BBIYHCICHHS:

cBOOOJTHO OMEPUPOBATh MOHATHSIMH: HATYPAJbHOE U LIEJIO€ YHCJIO, MHOXKECTBA HATYPAJIbHBIX H
LIEJIbIX YMCEJI, UCIIONb30BaTh Npu3Haku aeaumoctu nensix yucesn, HOJ| u HOK nHatypanbHbIX uncen ans
peleHus 3a1a4, IpUMeHsTh anroputM EBknuaa;

cBOOOJTHO OMEPUPOBATH IMOHATHEM OCTaTKa MO MOIYJIO, 3aMUCBIBATH HATypaJbHbIE YHCIA B
Pa3JIMYHBIX MO3ULHOHHBIX CUCTEMAaX CUHCIICHUS,

cBOOOJTHO ONEPHPOBATH MOHATHUSMH. KOMIUIEKCHOE YHCJIO W MHOXKECTBO KOMIUIEKCHBIX UHCEl,
NPEACTaBISITh KOMIUIEKCHBIE YHCJAa B alNreOpanyeckoll M TPUTOHOMETPHUYECKOH (popme, BBITOJHSTH
aprupMeTHIeCKHe ONepaluy ¢ HUIMU U M300pakaTh HA KOOPAWHATHOH IJIOCKOCTH.

YpaBHEHHUS M HEPABEHCTBA:

cBOOOJTHO ONEPUPOBATh MOHSATHSIMU. HPPALOHAIBHBIC, TOKa3aTeNbHbIE H JIorapupMUIECKHe
HEPaBEHCTBA, HAXOAUTh UX PELIEHHsI C MOMOLIBIO PABHOCUJIbHBIX EPEXOAOB;

OCYILIECTBIISATH OTOOP KOPHEH MPH PeIeHNH TPUTOHOMETPHUYECKOTO YPABHEHNS,

cBOOOHO  OMEpPHPOBATH  TOHSATHEM  TPUTOHOMETPHUYECKOE  HEPaBEHCTBO,  IPUMEHATH
HeoOXxouMbIe (POPMYJIBI [T PELIEHHSI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

cBOOOJTHO OIEPUPOBATH MOHATHUSMH. CHCTEMa U COBOKYIHOCTb YPaBHEHHH W HEPaBEHCTB,
PaBHOCHUJIbHBIE CHUCTEMBI W CHCTEMBbI-CJIEICTBUs, HAXOAUTh PpELIEHUS CHCTeMbl M COBOKYIHOCTEH
PALMOHATBHBIX, HPPALMOHAIBHBIX, TIOKA3aTEIbHBIX U JOrapU(PMHUUECKUX YPABHEHUH U HEPABEHCTB,;



pemwatb ~ palUOHANbHbIC, HPpPALMOHANbHBIC,  MOKAa3aTelbHblE,  JorapupMuiyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA, COAEPIKALEe MOAYJIH U IapaMeTphI,

NPUMEHSTh TpapuuecKue METOAbl Ui PEeIleHHUs] YPaBHEHUH W HEPaBEHCTB, a TaKKe 3amad C
napameTpamu,

MOJIEIUPOBATh PeajibHble CUTYallMH HA SI3bIKe anreOpbl, COCTABISTH BBIPAKEHUS, YPaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI [0 YCJIOBHIO 33J]a4H, UCCIIEI0BATh NOCTPOCHHBIE MOJEIHN C UCTIONBb30BAaHUEM
anmapara anreOpbl, HHTEPIIPETUPOBATH MOJYYEHHBIH PE3yIbTaT.

DYyHKIUHN U TPapUKH:

CTPOUTH rpapvki KOMIO3ULUHN (PYHKIHMHA C TOMOIIBIO 3JIEMEHTAPHOTO MCCIEIOBAHUS M CBOMCTB
KOMIIO3ULIUH IBYX (PyHKLIUH,

CTPOUTb TeOMeTpHUecKre 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOH IIIOCKOCTH;

cBOOOTHO OTIEPUPOBATH MOHATUSAMH: IPadUKH TPUTOHOMETPUIECKUX (YHKLINH;

NPUMEHSATh QYHKIHMH IJI1 MOJESIUPOBAHMS U UCCIEOBAHNS PEAbHBIX POLIECCOB.

Hagana maTeMaTH4eCKOro aHAJIHM3A:

UCTIOJIB30BATh MPOM3BOIHYIO JIsl HCCIEAOBaHNA (PYHKLIMH HA MOHOTOHHOCTD M SKCTPEMYMBI,

HAXOJIUTh HauOOJIbIIee U HAMMEHbIIee 3HAaUeHUs (PYHKIIMH HENPEPBIBHON Ha OTPE3KE;

HCIIOJIb30BaTh MPOM3BOAHYIO ISl HAXOKIAEHUS HAaWJydlIlIero pelleHds B NPUKIAAHBIX, B TOM
4YUCJe COLUANIbHO-)KOHOMHUYECKUX, 3ajadax, [IJs ONpEeNeNeHUs CKOPOCTH U YCKOPEHHMs Mpolecca,
3a1aHHOTO (hOPMYJIOH MK TPadUKOM;

cBOOOTHO OMNEPUPOBaTh MOHATHSMH: TepBOOOpa3Hasi, OINpPENeNEHHBIH HWHTErpaj, HaXOAWTb
nepBOOOpPa3HbIE HIEMEHTAPHBIX (YHKUUN U BBIYUCIATH HHTErpal no Gopmyne HetotoHa-JleiiOHuma;

HAXOIUTh IUIOMIAIU TNIOCKUX (pUryp n oOBEMBI TEJT ¢ TOMOLIBIO HHTErPaa,;

UMETh MPEACTABJICHUE O MATEMaTHYEeCKOM MOJENMPOBAHUM HA NPUMEPE COCTABJIEHUS
nuddepeHInaTbHbIX YPaBHEHUIH,

pematb TNPUKIATHBIE 3a7add, B TOM YHCIE COLMAIBbHO-3KOHOMHYECKOrO H  (PH3HUECKOro
XapakTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3A.

Hagana maTeMaTH4eCKOro aHAJIHM3A:

IMocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHsl IOCIENOBATENbHOCTEH. MeTon MaTeMaTHYECKOM
UHAYKUUU. MOHOTOHHBIE U OrpPaHUYEHHBbIE MOCIEAOBATENBHOCTH. MCTOpPUS  BO3HMKHOBEHUS
MaTeMaTHIECKOTO aHAIN3a KaK aHAJIN3a OECKOHEUHO MaJIbIX.

Apudmernueckas U reoMeTpudeckas mporpeccuu. beckoHeuHO yObIBaroImas reoMeTpuveckast
nporpeccusi. Cymma OeckoHe4WHO YyOBIBAaKOIIEH TeoMeTpudecko mnporpeccud. JIMHEWHBIA WH
SKCHOHEHUUAIbHBIN pocT. Uncno e. @opMyna CIOXKHBIX MPOLEHTOB. Mcrnonb3oBaHue NMpoOrpeccuu AJis
pelIeHus peaNbHbIX 3a0a4 MPUKJIAJHOIO XapaKkTepa.

HenpepeiBHbIE (QyHKIMM W UX CBOWCTBA. TOYKM pas3peiBa. ACHUMITOTHI I'padUKOB (PYHKIIH.
CpoiictBa (yHKIMI HEMpPEPBIBHBIX HAa OTPE3Ke. €TOX HWHTEPBAJIOB MJISI PELICHUS HEPaBEHCTB.
IIpuMeHeHue CBOMCTB HEMPEPbIBHBIX (DYHKIMN AJIST PELICHHUS 3a/1a4.

ITepsast u BTOpas npousBoaHble pyHKIMH. OnpeneneHne, reOMeTPUIECKIi U PU3NIECKUN CMBICIT
MPOU3BOIHON. YpaBHEHHE KacaTeNbHON K rpaduky PyHKIUH.

IIpousBogHble 3neMeHTapHBIX (yHKOMA. [Ipon3BOmHAs CyMMBI, NMPOW3BEINCHMS, YAaCTHOTO H
KOMIO3ULIUH (PyHKIIHHA.

MHoOxecTBa U JIOTHKA

MHOXeCTBO, Omepaluyd HaJg MHOXECTBAMH U HX cBoMcTea. Juarpammbl Oiinepa-BenHa.
IIpuMmenenne TEOPETUKO-MHOXKECTBEHHOI'O amnmnapara Juisi ONMHMCAHUS PEATbHBIX MPOLECCOB U SIBJICHUM,
IPU PELICHNUH 3a/1a4 U3 IPYruX yueOHbIX PEAMETOB.

OcBoenne yuebHoro kypca «I'eomerpus’» Ha ypOBHE CpemHEro olmero oOpa3oBaHHS AOJIKHO
of0ecreuuBaTh JOCTHKEHHE CJIEAYIOIIHUX MPeAMeTHbIX 00pPa30BaTe/bHBIX Pe3yJbTATOB

« CcBOOOAHO OMNEPUPOBaTH MOHITHUAMH, CBA3AHHBIMH C LHJMHIPUYECKON, KOHHYECKOH H

cheprueckoli MOBEPXHOCTAMU, OOBSICHITH CIIOCOOBI MOJTyYSHHUS;



*  ONEepUPOBaTh MOHITHAMH, CB3aHHBIMU C T€JIAMH BPAIEHHs: IHJIUHIPOM, KOHYCOM, chepoli u
apoM;

 pacmo3HaBaTh Teja BpauleHWs (IMIUMHIAP, KOHyC, cdepa W map) u OOBSICHITH CHOCOOBI
MOJYHYCHHS TCJI BpalllCHUA,

. KJIaCCU(UIIPOBATH B3AUMHOE PACIIONIOKEHHE CPephl U TNIOCKOCTH;

*  BBIYHCISITH BEJIMYHMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpAaLIeHHs, OOBEMBI U TUIOIIAAN
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALIEHHSI, TEOMETPHUYECKIX TEJ C IPUMEHEHHEM (POPMYJL;

« CcBOOOAHO OMEPHPOBATH MOHATUSMH, CBSI3AaHHBIMH C KOMOWHAIMAMU TN BpAIICHUS U
MHOTOTPAaHHHKOB. MHOTOIPaHHHK, BITUCAHHBINA B c(epy U ONMUCAHHBIN OKOJIO ceprl, chepa, BIHCAHHAS
B MHOTOIPaHHUK UJIU TEJO BpALleHUS,

. BBIUUCJIATh COOTHOIIEHHS] MEXY IUIOLAIMU MOBEPXHOCTEH M 00béMaMu MoTOOHBIX
T,

+ n300pakaTh M3y4daemble (UTYPBI, BBINOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB
NPOCTBIX OOBEMHBIX (PUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJ BPAILCHUS,

* W3BJIGKATh, HMHTEPIPETUPOBATH W TNPeoOpa3oBbIBATE HMHAOPMALMIO O MPOCTPAHCTBEHHBIX

reoMeTpuUecKuX pUrypax, NpeacTaBICHHYIO Ha YePTeXKax U PUCYHKAX;

. CBOOOIHO OTIEPUPOBATH TIOHITHEM BEKTOP B MPOCTPAHCTBE;
. BBITIOJTHSITH OTIEPALIMY HAJ BEKTOPAMU,
. 3a/7aBaTh IJIOCKOCTh YPABHEHUEM B AEKAPTOBOM CUCTEME KOOPAMHAT,

¢ pemaTb I€OMETPUYECKUE 3a/ladyd Ha BBIUYHMCJICHUE YIJIOB MEXKIY MPSAMBIMU U IJIOCKOCTSAMH,
BBIUHCIICHUE PACCTOSIHUN OT TOYKHU A0 IJIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO- KOOPAUHATHOTO
METO/1a PU PELICHUH,

+ cBOOONHO OMEPUPOBATH TOHATUSMHU, CBS3AHHBIMH C JBIDKEHHEM B TPOCTPAHCTBE, 3HATH
CBOWCTBA JIBIXKECHU,

*  BBINOJHITh U300paXKEHUsT MHOTOTPAHHHUKOB U TeJI BpAIISHHs MPHU MapajlieIbHOM TepEeHOCE,
LEHTPAJbHOW CHMMETPHUH, 3€PKAJbHOH CUMMETPUHU, MPHU MOBOPOTE BOKPYT MPSMOW, MpeoOpa3oBaHHUs
moao0us;

* CTPOUTH CEYEHHs MHOTOTPAHHHKOB M TeJI BPALICHHs. CEYSHHs LIJIUHApA (MapajuieIbHO U
MEPICHIUKYJISIPHO OCH), C€YeHHs KOHyca (TapasuiebHbie OCHOBAHUIO U TIPOXOISINHE Yepe3 BEPIIHHY),
CEYEeHHs 111apa,

* HCHOOJIb30BAaTb METOAbI MOCTPOCHMS] CEYEHUM: MEeTOA CJEeNOB, METOA BHYTPEHHEro
MPOEKTUPOBAHUS, METO/ MEPEHOCA CEKYLIEH IOCKOCTH,

. AOKAa3bIBATh F’COMETPUICCKUEC YTBCPKACHUA,

* MNPUMEHATb TEeOMETpHUecKHe  (akThl AN PEUIeHHs  CTEPEOMETPHYECKHX  3ajaad,
npennonarafomnx HCCKOJIBKO IIaroB peH_IeHI/IH, CCIIN yC.]'IOBI/Iﬂ HpI/IMeHeHI/IH 3a1aHbI B ﬂBHOfI u HeHBHOﬁ
popwme;

« peliaTh 3aJadyd  Ha J0KAa3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOLICHUW W  HaXOXICHUE
FeOMeTpI/ILIeCKI/IX BCJIMYHH,

. HpI/IMeHﬂTb HpOFpaMMHbIe Cpe,[[CTBa nu 3.]'[eKTpOHHO-KOMMYHI/IKaL[I/IOHHbIe CUCTCMBbI HpI/I
peLIEeHUH CTEPEOMETPUUECKUX 3a0aY;

. HpI/IMeHﬂTb HO.]'IyLIeHHbIe 3HAHHUS Ha HpaKTI/IKeI CpaBHI/IBaTb, aHaJ'II/ISI/IpOBaTb U OLCHUBATH
peaanble CI/ITyaLII/II/I, HpI/IMeHﬂTb I/13y‘{eHHbIe ITOHATHA, TeOpeMbIj CBOﬁCTBa B npouecce IIOUCKa peLHeHI/IH
MaTeMaTHYeCKu CHOPMYIMPOBAHHON TPOOJIEMBbI, MOAETUPOBATH peaNbHbIE CHUTYAllMd Ha SI3BIKE
FeOMeTpI/II/I, HUCcCcaeaoBaThb HOCTpOGHHbIe MOOEIN C UCITOJB30BAHNEM FeOMeTpI/ILIeCKI/IX HOHﬂTHfI nu TeopeM,



arrapara aJ'IFe6pr, peuiaTe MPAKTHYCCKUE 3aJdavd, CBA3AHHBIC C HAXOXICHUEM TC€COMCTPHUYCCKUX

BEJINYWH,

* UMEThb TPENCTABJICHUS 00 OCHOBHBIX 3Tanax pPa3BUTUS T'€OMETPUH KaK COCTABHOM YaCTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHUH.

Coaepxxanue yueOHoro npeamera «MatemaTuka» (yriry0J1eHHbIH YPOBeHb) € YKa3aHHEM
OCHOBHBIX BI/I0B YUeOHOM esiTeIbHOCTH 00YUYAIOLIHXCS.

Pasznennt OcHoBHoOe cogepkaHue XapakrepucTuka BH/IOB
yueOHOil 1esiTeJIbHOCTH
YrayoJeHnHsblii yposens 11 kaace
DneMeHThI TeopuH| XapakTepUCTHYECKOE CBOMCTBO, 3JI€MEHT -ONepUpOBaTh MOHITHEM
MHOXKECTB 51 MHO>KECTBA, MyCTOe, |ONPEAEIEHHs], OCHOBHBIMU BUAAMHU
MaTE€MaTHYECKOU KOHEeYHOe, OECKOHEYHOE MHOYKECTBO.  |ONPENETIEHUMN, OCHOBHLIMU BUIAMU
norukd (6 yacoB) | CrnocoOsl 3aIaHus MHOJKECTB. [TEOPEM,
ITonMHOX€eCTBO. OTtHolueHus - MMOHUMATh CyTh
MPUHAJIEIKHOCTH, BKJIIOUEHUSI, [KOCBEHHOI'O JOKa3aTEIIbCTBA,
paBEHCTBA. Onepauuu HaJ -IIPUMEHSATD MeTOJl
MHO>KECTBAMU. Kpyru Diinepa. MaTEMaTUYECKON HHAYKLIUU AJIS
KoneuHbie 1 O€CKOHEUHBIE, CUETHBIC U [TPOBEICHUS paccyXaeHui u
HECUeTHbIE MHOKEeCTBA. VICTUHHBIC U |[IOKA3aTENILCTB, TP PEIICHUN 3a1a4
JIO’KHBIE BBICKA3bIBAHUS, ONepaLiiy Haj
BbICKA3bIBAHUSIMU. Css13b




BBLICKA3bIBaHHI ¢ MHOKECTBAMH.
3aKOHBI JJOTHUKH. Pemmenue

JIOTMYECKHX 3a4ad C HCIIOJb30BAHUEM

Kpyros Jujepa.

Hucna n
BbIpakeHus (11
JacOB)

Ilepeuunble mnpencTaBiaeHUs o
MHOXXECTBE KOMIUIEKCHBIX YHCEIL.

- bopMyIHpOBaThH
OIpeneNeHne KOMIIEKCHOTO YHCIa;
- pacro3HaBatb
KOMITJICKCHBIE
RUAER
- BBIMOJTHSITh

anreOpandecke omepanuu  (CIOKEHUE,
BbIUUTAHUEC, YMHOXCHUHE, BO3BCICHHC B

CTETICHb, U3BJICUEHHE  KOpHS) ¢
KOMIUIEKCHBIMHU YHCJIAMU,
- UMETh
NPEACTABICHUE 3allUCU  KOMIUIEKCHOTO
qucaa B
YpaBHeHH YpaBHeHHs, CUCTEMBI - bopMyIHpOBaThH
ST 1 HEpPaBEHCTBA  YPABHEHMI C ITAPAMETPOM. ompeneieHuss  00JacTH  TONMYCTHMBIX
(43 yaca) 3HaYCHWH ypaBHEHUH  (HEPABEHCTB),
PaBHOCHJIbHBIX ypaBHEHHI
(HEpaBEHCTB), MOCTOPOHHETO KOPHS,
- bopMyIHpOBaThH
TEOPEMBI,
OTIHMCHIBAIOII e PaBHOCHIIbHBIC
npeoOpa3oBaHus ypaBHEHHI
(HEepaBeHCTB);
- bopMyIHpOBaThH
TEOPEMBI,
00OCHOBBIBAIOIINE PaBHOCHIIBHOCTH|
yVpaBHEHHH TpPU BO3BENEHUH 00enx
yacTen JAHHOTO YpaBHEHUs B
HATYpPaJIbHYIO CTETIEHDb;,
- pacrno3HaBaTh
ypaBHEHMUs,
OyHKINU Hymu ¢yHKUMH, TPOMEKYTKH - bopMyIHpOBaThH
(20 gacoB) 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb.[OIIPEAETIEHUE byHKUMH, CBOMCTBA|
Haubonpimee W HauMeHblee 3HaueHUeE()YHKIHH, cXeMy UCCIIEIOBAHHUS
¢ynkunu. Ilepuognyeckne QyHKIUN HPYHKLINY,
HAaUMEHbIINK  nepuon.  UerHele U - bopMyIHpOBaThH
HeueTHble  ¢yHkumu.  CBolicTBa  HMompeneneHuss HauOOJIbIIEro H
rpadpuku TPUTOHOMETPHUYECKUX HAMMEHBLIETO
(byHKUHHA. OObpartHble pHAYCHHN byHKUMH, OmpeneNeHus
TPUTOHOMETPHUECKHEe  (DYHKIMM,  UX[METHBIX U HEYETHBIX (PYHKIIHIA,

rJIaBHBbIC 3HAYSHHSI, CBOWCTBA U IrpaduKH.
[IpeoOpazoBanust rpapuKoB  (QYHKIIHIA:
CIIBHT, YMHOYKEHHE HA YUCJIO, OTPAKECHHE
OTHOCHTEJIbHO  KOOPIWHATHBIX  OCEH.

B3anmno
obparabie (yHKuu. ['paduku B3aUMHO
00paTHBIX PyHKIHH.

- (bopMyIUpOBaTh TEOPEMBI
0 cBoiicTBax rpadUKOB UETHBIX U
HEUETHBIX (DyHKIHIA;

- HAXOAWTh HauboJjbIIee U
HaVMEHblIee 3HaueHus (QYHKUUH HAa
MHOJKECTBE 10 €€ rpaduky;

- UCCIIeIOBATh (DYHKITHIO,
3aaHHYI0 (POPMYIIOH, Ha YETHOCTD;,

- CTPOUTD rpaduky
(YHKUMH, WCHOJB3Yysl YETHOCTb WM




aBUJI HaXOXKACHUs
HaxOAUTh

OO BUI

€ONpeAeTEHHBII

CBSI3aHHBIC c napaieIbHbIMUA
MepeHOCaMH, PaCTSKEHUSMH,
COKATUSIMU u CUMMETPHSIMH,
OTHOCHTEJIbHO KOOPAMHATHBIX OCEH
Onementsl | IlonsaTue npenena GyHKUNUN B TOUKE. - bopMyIHpOBaThH
MaTeMaTHIECKOTO HenpepsiBHOCTD QyHKLINH. oTpeneseHne MPOU3BOAHON (PyHKIMM B
aHamm3a (44 yaca) HuddepeHUpyeMOCTb PYHKIUH.  [TOYKE, npaBuIa BBIYHCIICHUS]
IIpousBoanast GyHKLUNHU B TOUKE. MPON3BO/IHBIX;
KacarenpHas x rpadpuky pynkumu. I - HAaXOJUTh IPON3BOIHBIC
€OMETPHUYECKHI U |(pyHKOMHA,  ypaBHEHHS  KacaTeNIbHBIX|
¢usndyeckuii  CMBICIT  MPOU3BOIHOM [rpaduka byHKIHH, MTHOBEHHYIO
[IpousBoaHbIe 3JIEMEHTApPHBIX [CKOPOCTh  JBW)KEHUS  MaTepHaJbHOH
(yHKIUH. IIpaBuna [roukw,
middeperunpoBanys. Bropas - HCIIOJIB3
MPOU3BOAHAS, €€ TEOMETPUYECKHI HOBaTh MEXaHUYECKUN U T€OMETPUUECKUI
(busrueckuii CMBICJI. Touku CMBICT
HKCTpEMyMa (MakcuMyma U |[OpPOM3BOJHOW B 3aJadyaX MEXaHUKH U
MUHAMYMa). HccnenoBanue [reoMeTpuu,
SJIEMEHTapHBIX  (YHKUMH Ha  TOYKH - bopMyIHpOBaThH
PKCTPEMyMa, HanOoJIbIIee u MPU3HAKH
HANIMEHbIIIee 3HAYeHHE C IOMOINBIOIOCTOSIHCTBA, BO3PACTaHUsl U YOBIBaHUS
MPOU3BOIHOM. [TepBooOpasznas. |pyHKOHH,
HeonpeneneHHblit UHTETrpal. - HAXOIUTh MPOMEXKYTKH
ITepBoobpa3Heie 3JIEMEHTApPHBIX [(BO3pacTaHus W yObIBaHMA (PYHKIUH,
¢ynkumi. Ilnomane  KpuBOJIMHEHHOW3aKaHHOH (HOPMYIION;
Tpareuuu. Dopmyia HeroToHa- - bopmynmp

JleiiOanma. OnpeneneH bl HHTErpal.

OBATb OINPEACICHUA TOUKU MAKCUMyMa U
TOYKU MHWHHUMYyMaA, KpHTH‘{eCKOfI TOYKH,

TEOPEMBI,
CBSA3BIBAIOIME TOYKM 3KCTPEMyMa C
MIPOU3BOHOM,

- HaXOJUTh TOYKH

bKCTpeMyMa (YHKIUH, HauOOJblIee U
HAaUMEHbIIee 3Ha4deHus (QyHKIUU Ha
MPOMEXKYTKE;

- UCCIIENOBATh CBONCTBA
(YHKIIUK C TIOMOIIBIO MPOW3BOIHON M|
CTPOUTD TpauKH PyHKIIHIA

- HAXOAWTh MPOU3BOIHBIC

(YHKITHIA, COZIEPIKALITNX
MOKa3aTeIbHYIO byHKLHIO,
norapuMuecKyro (bYHKIHIO,
CTEIEHHYIO byHKLIHIO c
NelCTBUTENIbHBIM MOKA3aTeNeM,

- bopMyIHpOBaThH
ompeneneHrne nepBooOpa3sHON (QyHKIHH,
TeopeMy 00  OCHOBHOM  CBOWCTBE
MepBOOOpA3HOHN, MpaBUIa HAXOXKACHHS
nepBoOOPaA3HOI,

- T . NAOITNADA TQRUYIYYLY

MepBOOOpa3HbIX U P

nepBOOOPA3HBIX
nepBoOOpa3HbIE,

nepBOOOPA3HBIX,

H




CBSI3U  TepBOOOpa3HON
KPUBOJIMHEHHOM TpaneLuy,

-(popmynmpoBaTh onpeneneHne
OTIpenenéHHoro nHTerpaia. Memnonbsys
¢dopmyny Hetorona — JleitOnmna,
HAXOJUThb ONPEACIEHHBII HHTETPal,
rutomaan (GUryp, OrpaHUIEHHBIX
TAHHBIMH JIMHUSIMHU

u Iiomany

Craructu
Ka U TeOpus
BEPOSITHOCTEM,
JTIOrMKa "

koMOuHaTopuKa (9
JacOB)

Pemenne 3amau Ha NMpUMEHEHUE

OIHCATEIbHBIX XapaKTEPUCTHK
YHCJIOBBIX HabOpOB: CpeIHUX,
HaUOOIbIIErO u HaUMEHbIIIErO
3HAYEHMsI, pa3Maxa, JUCIEPCHU |

CTaHIApPTHOIO OTKJIOHEHHUs, JAuarpaMm
Ditnepa, nepesa BepositHocTed. Dopmyna
nojHON BeposATHocTH. Popmyna balieca.
CoBMecTHbIE pacnpeneneHus.
Pacnipenenenue
CYMMBbl M MpPOU3BEACHMS] HE3aBUCHMBbIX
CIIy4aiHbIX BEJIMUUH. aucrepcus
CIy4alHOMN BEJIMYMHBL
MaremaTuueckoe OKHJIaHUE U
UCIepcusi CYMMBbI CITy4aiHbIX
BEJINUHH. bunapHas ciny4aiinas
BEJIMYNHA, pacnpeneneHue bepHymn.
I'eomerpuueckoe pacmpeneneHue.
buHOMUAnbHOE pacHpeneseHue U €ro
ceoiictea. HenpepeiBHble  CiydaliHbIe
BeIMUUHBbL.  IIOTHOCTH  BEPOSITHOCTH.
DyHKIUA pacrpeneneHust.
PaBHOMEpHOE pacnpeneneHue.
HopwmanbHoe pacnpenenenue. PyHKLHS
Jlannmaca.  IlapameTpel  HOPMaJBHOIO,
pacnpenenenus. IlpumMepsl ciy4aiHbBIX
BEJIMUUH, TOAYMHEHHBIX HOPMAaJbHOMY
3aKOHY (TIOTPEIIHOCTh M3MEPEHUH, pOocCT
yenoseka). KoBapuarus aByx ciy4aifHbIX

BenmunH. lloHsTHe O KOddduUIEeHTE
KOPPEJSILUN.
CoBMecTHbIE HaOrOIeHMST IBYX

C.]'Iy‘IElfIHbIX BCJINYHH.

- ONPENEIATh
3aBHUCHMbIEC U HE3aBUCUMBIE COOBITHS,
YCJIOBUSI BEPOSITHOCTH,

oObeIHEeHHST u
nepeceueHust COObITHH, (popMyJTBI
BEPOSTHOCTH oOBbenHEHHS u

nepeceueHmst IByX COOBITHH, HAXOIUTh
BEPOSTHOCTb COOBITHI;

- pacno3HaBaThb
BEPOSITHOCTHBIE SKCIIEPUMEHTHI,
OIHCbIBaEMbIE MOMOIIBI0  CXEMBI
bepnyny,

- HaxoAUTb BEPOSATHOCTH
COOBITHS, COCTOSIIIETO B TOM, YTO B CXEME

bepuynnu YCIEXOM
3aBEPLINTHCSA JAHHOE KOJUYECTBO
WCTILITAHU;

- u
METh IPEICTAaBIEHHE O BBIOOPOUYHOM

k03 punmenTe
KOPPEJALMU U IMHEHHON Perpeccuy,

- UMETh IMPENCTABJICHUE O
CBSA3M OMIUPUYECKUX M TEOPETUUECKUX
pacrpeneaeHuil

C

3amaun (9
4acoB)

Pemenne 3amau Ha ABHXKEHUE U
COBMECTHYIO paloTy, CMeCH U CIUIaBbI C
MOMOIIBIO JIMHEHHBIX, KBaApPaTHbIX U
NpOOHO-PAaLIMOHANBHBIX YPABHEHUN U WX
cucreM. Pemenne 3agad ¢ MOMOIIBIO
YHCJIOBBIX ~ HEPABEHCTB W CHCTEM
HEPAaBEHCTB C OJHONW NE€PEMEHHOW, ¢
MPUMEHEHHEeM W300paKeHUsT YHCIIOBBIX
MPOMEKYTKOB.

- aH
AIN3UPOBATD u
UHTEPIPETUPOBATH NOJTy4E€HHBIE
peLIeHNs] B KOHTEKCTE YCJIOBUS 3ahadyH,
BBIOMPATH peleHus, HE
NPOTHBOpPEYAIHE KOHTEKCTY,

- pelraTe 3ama4d Ha pacyer
CTOMMOCTH MOKYIOK, YCIIYT, MO€3/0K;

- pewars HECJIOJKHBIE
3a/1a4, CBSI3aHHBIE C JOJIEBBIM Y4aCTHEM
BO BIIaJICHUU (UPMOH, TNpennpusTueMm,
HEIBIYKUMOCTBIO,

- perarb




OTPHULIATENBHBIX YHCeT: Ha
OTIpeneIeHNe TEMITEPATYPBI, Ha
oTpeneneHne MIOJIOXKEHHSI Ha
BPEMEHHOH OCH (0 HaIel 3pbl U 1OCIE),
HAa  OBWJKGHHE  JICHEXKHBIX  CPENCTB

(mpuxon/pacxon), Ha
onpeneneHne riryOuHbl/BBICOTHL,
-HICTIOJIb30BATh MOHATHE
Macirada st HAXOKICHUS
PACCTOSIHMIA M JJIMH Ha KapTax, IUIaHaX
MECTHOCTH, TUTaHaX NOMELIeHUH,
BBIKPOMKAxX
I'eomerpu Tena  BpameHus:  LUMJIMHAD, - 0
st (68 "acos) KOHyC, map u cepa. CeueHnst TUIUMHAPA,OBACHITP M WJUTOCTPUPOBATH TOHSITHE
koHyca u wmapa. IllapoBoii cerMeHT, MPOCTPAHCTBEHHOH

[IAPOBOM CJIOH, MIAPOBOI CEKTOP (KOHYC).

KacarennHbIe npsAMbI€ W TIJIOCKOCTH.

Briucanable u onmucaHHbie chepbl. Yrod

MeXIY BEKTOpaMH. CkanspHoe

NpOU3BENEeHNE. YPaBHEHHE IUIOCKOCTH.

Dopmyna pacCTOSTHUSA MEXKIY
TOUYKAMMU.

VpaBuenue coepsl. IlonsTHe obObeMma.
OO6bvembl MHOTOTpaHHUKOB. OOBEMBI TET
Bpamienus. [Lmomans cdepor. [lnomans
MOBEPXHOCTH LWJIMHApPA U  KOHYyCA.
KomOuHAaLMM MHOTOTPaHHHKOB U Tell
Bpamienus. llomoOwe B mMPOCTpPaHCTBE.
OtHOomeHne 0OBEMOB M IUIOLIANEH
MOBEPXHOCTEN MONOOHBIX QUTYD.

NEKapTOBON CUCTEMBI KOOPAUHAT,
- BBIBOJUTb U HCIOJb30BATH
(bopMyJIBI KOOPAWHAT CEPEINHBI OTPE3Ka,

PacCTOsIHUSL ~MEXAYy [BYMs TOYKaMH
MPOCTPAHCTBA, YPABHEHHE MPSIMON B
MPOCTPAHCTBE,

- BBIYUCIIATD IUTUHY,
KOOPIHHATHI BEKTOPA, CKaJIIPHOE
MPOU3BEICHUE BEKTOPOB,

- HaXOJUTh yroJa

MEXKIY
BEKTOPAMHU,

- BBIMIOJIHSATD
MPOEKTBl MO TeMaM HCIOJb30BAHUs

KOOPAMHATHOTO
MeTOAa MpU  pEIlleHuM  3a7ad  Ha
BBIYMCIICHUS U I0KA3aTENNbCTBA,

- OOBSCHSTD u

(bopMyTUPOBATH MOHSTUS CHMMETPHYHBIX
¢uryp B mpocTpaHCTBE;

- CTPOUTH

CHMMETPHYHbIE
buryper,

- BBIMOJTHSITh

napa’siebHbIA
nepeHoc Guryp;

- UCTIOJIb30BaTh TOTOBBIE
KOMIBIOTEPHBIE MPOrPaMMbl JAJIsI TOMCKA
NyTH PELIeHUs] U WUTIOCTPALMK PEIISHHS]
3am1ad;

- bopMyIHpOBaThH
onpeneneHne u n300pakaTh LHIHHAP,

- bopMyIHpOBaThH
ompeneneHne U H300paxkarb
YCEYEHHBII KOHYC,

- ¢dbopmynmposar
b OINpeneNeHus U n300paxarb chepy u
map. PopmynupoBarb  OnpeneneHue

KOHYC,

MIOCKOCTHU KacaTeJbHOH K cepe;




[UIOIIAAX  TOBEPXHOCTH  LIMUIMHIPA,
KOHYyCa, yCEYEHHOTO KOHYCA,

- pacrio3HaBaTh TeNa
BpALEHNsI, HAa YepTelkax, MOJEIIX U B
peasbHOM MHPE,

- MOACIUPOBATDH
YCJIIOBHUE 3adavyd W IIOMOLIBKO YCPTEHKA
NI pPUCYHKa, MPOBOAUTD

JOIIOJIHUTCJILHBIC

MOCTPOEHHS B XOA€ PELICHHS,

- BBIIEJIATh  HA YEPTEKE
KOH(pUTYpaluu,  HEOOXOAMMBIE  JUIS
npoBeneHus: OOOCHOBAaHMN JIOTHUECKUX
[1arOB PELICHMS,

- NPUMEHSITh U3y4YCHHBIE
CBOVCTBA TE€OMETPHUYECKHX (Uryp U
dbopMyT mNsl peuIeHHs TeOMETPHYECKHX
3amad M 3374ad ¢ [PAKTHYECKUM
COIEpKAHHEM,

- UHTEPIPETHPOBATH
MOJTy4eHHBIN pe3yJbTar u
COIOCTABIISITh €TI0 C YCIOBHEM 3a71a4H,

- bopMyIHpOBaThH

MOHATHE
obbpema puryper;

- bopMyIHpOBaThH u
OOBSICHSITH CBOMCTBA O0BEMA,

- BBIBOJIUTD bopmybl
00BEMOB MPU3MBI, TUPAMUIBI, YCEUEHHON
MHPaMUIbIL, LWINHAPA, KOHYyCa,
YCEUEHHOTO KOHyCa, Imapa., IIapoBOTO
CEerMEeHTa, IIapPOBOTO MOSICa;

- pewars 3amauu Ha|
BBIUHCJIEHUE OOBEMOB PA3JIUUHBIX (HUTYP
C TIOMOLIBIO OMPEIEICHHOTO HHTErpaa,

- ONHpasCb  Ha  JIaHHbIE
YCJIOBHS 33714, HAXOIUTh BO3MOKHOCTH|
MpUMeHEeHHsT HeoOXomuMbIx (Gopmyn; -
pewmarb 3aa4i Ha BBIYMCICHUE TIJIOIIAIH
MOBEPXHOCTHU CephI;

- UCTIOJIB30BATh

TemaTH4yeckoe NIaHNpPoOBaHHUe MO yueOHOMY npeaMeTy «MaTeMaTuKa» ¢ yKazaHHEM
KOJIHY€CTBA 4YACOB, OTBOAHMBIX HA 0CBOCHHE KAKA0H TeMbl

CoaepxkaHue y4eOHOro MaTepuaja Koa-Bo
4acoB
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JlexapTOBBI KOOPAMHATHI TOYKU B MPOCTPAHCTBE




6 JlexapTOBbI KOOPAMHATBI TOYKU B MPOCTPAHCTBE 1
7 [TpoMeXYTKH BO3pacTaHusi, yObIBaHHsI, 3HAKOTIOCTOSIHCTBA U HYJIU (DYHKIIMU 11
8 [TpoMeXYTKH BO3pacTaHusl, yObIBaAHHsI, 3HAKOTIOCTOSIHCTBA U HYJIU (DYHKIIMU 1
9 HccnenoBanne QyHKIMH U MOCTPOSHHUE UX TPAPUKOB IEMEHTAPHBIMU 1
MeTOnaMu
10 OcHoBHbBIE crIocoOBI peodpa3oBaHus rpapuKOB 1
11 BexTopel B IpOCTPAHCTBE 1
12 BexTopel B IpOCTPAHCTBE 1
13 ['paduku GyHKINH, cCOAepIKAINX MOAYIIH 1
14 [TonsiTue npenena GyHKIIH 1
15 OHOCTOPOHHUE TIPENEIIBI 1
16 CroiicTBa npenesnoB QPyHKIHHA 1
17 CnoXeHue U BBIYUTAHHE BEKTOPOB 1
18 CnoXeHue U BBIYUTAHHE BEKTOPOB 1
19 IToHsiTHE HENPepPBIBHOCTH (QYHKINU 1
20 HenpepbIBHOCTD 3JIEMEHTAPHBIX (PYHKLIUH 1
21 ITonsiTre oOpaTHON QyHKINHU 1
22 Bsanmuo oOpaTHbIe QyHKINH 1
23 'Y MHO)K€HHE BEKTOpPA HA YUCJIO. 1
24 'Y MHO)KE€HHE BEKTOPA HA YUCJIO. 1
25 OO6patHble TPUrOHOMETpHUYECKHE (PYHKIIMU 1
26 OO6patHble TPUrOHOMETpHUYECKHE (PYHKIIMU 1
27 [TprMepr! NCTIOIBb30BAHUS OOPATHBIX TPUTOHOMETPUUECKUX (DYHKIHA 1
28 KonTpoabHas padora Ne 1 no teme «PyHKUMH» 1
29 I 'omoTteTus 1
30 CkansipHoe NpoU3BEeIeHHE BEKTOPOB 1
31 IlonsiTe npou3BOAHOMN 1
32 IlonsiTe npou3BOAHOMN 1
33 IIponsBonHast CyMMBI 1
34 [IpousBoHast pa3HOCTH 1
35 CxanspHoe Npou3BeIeHHE BEKTOPOB 1
36 CxanspHoe Npou3BeIeHHE BEKTOPOB 1
37 HenpepsiBHOCTD QYHKINH, HMeIOIHX npousBoany. Juddepernnan 1
38 IIpousBoniHas mpou3BeAEHUs 1
39 IIponsBonHast 4aCTHOTO 1
40 IIpon3BOAHBIE 3JI€MEHTAPHBIX (YHKIMH 1
41 ['eomeTpuuecKkoe MECTO TOUEK NPOCTPAHCTBA. 1
42 YpaBHEHNE MIOCKOCTH 1
43 ITpousBoaHas cinoxHON QyHKIMU 1
44 ITpousBoaHas cinoxHON QyHKIMU 1
45 0O06001menne u cucremarusanus o reme «I[IponssoanHasy 1
46 KonTtpoabHas pabora Ne 2 no teme «Ilponssoanas» 1
47 YpaBHEHHE MIOCKOCTH 1
48 KonTponbHas paborta Ne 1 no reme «KoopanHaThl BEKTOPa B IPOCTPAHCTBE) 1
49 MakCUMyM 1 MUHUMYM (YHKLIHUHU 1
50 MakCUMyM 1 MUHUMYM (YHKLIHUHU 1
51 [TpuOamkéHHbIE BBIYHCICHHUS 1
52 Bospacranue u yobiBaHuE QyHKIINH 1
53 Lunusap 1
54 Lunusap 1
55 Bospacranue u yobiBaHue QyHKINH 1
56 [Ipon3BoHbBIE BBICUIMX MOPSIAKOB 1




57 YpaBHEHHE KacaTeNbHOU 1
58 YpaBHEHHE KacaTeNbHOU 1
59 Llnnueap 1
60 KoMOnHaumm nuianHapa U NpU3Mbl 1
61 JKcTpeMyM (PYHKIIMU C €AMHCTBEHHOH KPUTHYECKOHN TOUKOM 1
62 JKcTpeMyM (PYHKIIMU C €AMHCTBEHHOH KPUTHYECKOHN TOUKOM 1
63 3ana4u Ha MaKCUMyM U MUHUMYM 1
64 3ana4i Ha MaKCUMyM U MUHUMYM 1
65 KomOuHamy IHIMHAPA U TPU3MBbI 1
66 Konyc 1
67 AcumnroTsl. [[pobHo-mHerHas QyHKIHS 1
68 IToctpoenue rpadukoB (yHKIUI ¢ MPUMEHEHHEM POU3BOTHON 1
69 IToctpoenue rpadukoB (yHKIUI ¢ MPUMEHEHHEM POU3BOTHON 1
70 1
KonTpoabHas pabora Ne 4 no teme «IIpumeHenne npou3BogHON»
71 Konyc 1
72 Konyc 1
73 ITonsiTHe NepBOOOPaA3HOI 1
74 IInomane KpUBOJUHENHON Tpaneuun 1
75 IInowmanb KpUBOJUHENHON Tpaneuun 1
76 OnpenenéHHbIi HHTErpall 1
77 Y cedéHHBIN KOHYC 1
78 Y ceuéHHBIN KOHYC 1
79 [Tpubnuk€HHOE BEIYUCICHIE ONPESIEHHOTO HHTErpajia 1
80 KonTpoabnas pa6ora Ne 5 no teme «IlepsoobpasHas» 1
81 @Dopmyna HetotoHa - Jlelibanna 1
82 @Dopmyna HerotoHa - Jlelibanna 1
83 KomOuHamm KoHyca U MUpaMHuIbl 1
84 KomOuHamm KoHyca U MUpaMHuIbl 1
85 CaoiicTBa OnpeeaEHHBIX HHTEIPAJIOB 1
86 [IprMeHeHue onpeaenéHHbIX HHTErPAIOB B T€OMETPUIECKUX U (PU3NIECKHX 1
3amadax
87 CBolicTBa onpeaeNEéHHbIX HHTErPAJIOB
88 MaTtemaTuieckoe MOJEIUPOBAHNH HA IPUMEPE COCTABJIEHUS
i depeHunanbHbIX ypaBHEHUH
89 KomOuHamm KOHyca v MUPaMHUJIbI 1
90 KonTponbHas pabota Ne 2 no reme « {ununap, KOHYC, mHpamMuia» 1
91 JnddeperunanbHbIX ypaBHEHUH 1
92 [IprMeHeHue onpeaenéHHbIX HHTErPAIOB B T€OMETPUIECKUX U (PU3NIECKHX 1
3amadax
93 PaBHOCHIIbHBIE TIPEOOPA30BaHUs yPABHEHUN 1
94 PaBHOCHIIBHBIE TIPEOOPA30BAHMS HEPABEHCTB 1
95 Cdepa u map. YpaBHeHue chepsl 1
96 Codepa u map. YpasHeHue chepsl 1
97 [IprMeHeHne HeCKOJIbKUX NMPeoOpa3oBaHmii, TPUBOISIIINX K YPABHEHHIO - 1
CJIeICTBUIO
98 OCHOBHBIE TIOHSITHUS 1
99 Pemenue ypaBHEHHI € MOMOIIBK CUCTEM 1
100 YpaBHeHus Buna fla( x)) = f(/hx)) 1
101 Bsanmuoe pacnionokenue chepsl U MIOCKOCTH 1
102 Bsanmuoe pacnionokenue chepsl U MIOCKOCTH 1
103 Perenne HepaBeHCTB ¢ NOMOILIBIO CUCTEM 1




104

Hepasenctsa Buna f{a(x)) >£(0(x))

1

105 (OCHOBHBIE TIOHSITHUS 1
106 Bo3seneHne ypaBHEHUs B UETHYIO CTENEHb 1
107 Bsanmuoe pacnosiokenue cepsl U MIOCKOCTH 1
108 MHOTOrpaHHUKH, BIIUCAHHBIE B chepy 1
109 YMHOXEeHHEe YpaBHEHHUS Ha (PyHKIHIO 1
110 Jlpyrue npeoOpazoBaHus ypaBHEHUN 1
111 IIprMeHeHne HeCKOJIbKUX NpeoOpa3oBaHnuii 1
112 KontposbHas padora Ne 7 no teme «PaBHOCHJIBHOCTD YPABHEHHI» 1
113 MHOTOrpaHHUKH, BIIUCAHHBIE B chepy 1
114 MHOTOrpaHHUKH, BIIUCAHHBIE B chepy 1
115 OCHOBHBIE TIOHSITHUS 1
116 Bo3BeneHne HEPAaBEHCTB B YETHYH) CTENEHb 1
117 YMHOKEHHUE HEPABEHCTBA HA (DYHKIIHIO 1
118 Jlpyrue npeoOpa3oBaHMsI HEPABEHCTB 1
119 MHOTOrpaHHUKH, ONMMCAHHBIE OKOJIO ceprl 1
120 MHOTOrpaHHUKH, OMICAHHBIE OKOJIO ceprl 1
121 IIprMeHeHne HeCKOJIbKUX NpeoOpa3oBaHnuii 1
122 Hectporue nHepaseHCcTBa 1
123 YpaBHEHUsI C MOAYJISIMH 1
124 Hepasencrsa ¢ MoaynsamMu 1
125 MHOTOrpaHHUKH, OMICAHHBIE OKOJIO ceprl 1
126 KomOnaaumu muiansaapa u cdepsl, KOHyca U chepsl 1
127 MeTo HHTEPBAJIOB 11 HENPEPBIBHBIX (PYHKUIUH 1
128 MeTo HHTEPBAJIOB 11 HENPEPBIBHBIX (PYHKUIUH 1
129 KonTpoabHas padora Ne 8 no teme «PaBHOCHJIBHOCTH HEPABEHCTB) 1
130 Hcnosp3oBanust 00acTeil cymecTBoBaHUs (PYHKIIUU 1
131 KomOnuaanmm munusaapa u cdepsl, KOHyca 1 chepsl 1
132 KomOnuaanmm munusaapa u cdepsl, KOHyca 1 chepsl 1
133 Hcnosp30BaHNE HE OTPUIIATENIbHOCTH (DYHKITUU 1
134 Hcrnosib30BaHNE OrPaHUYEHHOCTH (PYHKIIHH 1
135 PaBHOCUJIBHOCTBE CUCTEM 1
136 Cucrema - cieacTsue 1
137 1

KontposbHast padora Ne 3 o teme «KoMmOuHanmu nuinuaapa, chepsl, KOHycay
138 O6béM Tena. PopMyJIbl 111 BBIYUCIEHHUs] 00BbEMA MTPU3MBI
139 MeTon 3aMeHbl HEU3BECTHBIX
140 PaccyxneHus ¢ YUCIOBBIMY 3HAYEHUSIMU IIPU PELIEHUN YPABHEHUN U

HEPABEHCTB
141 Hcrnosib30BaHHE MOHOTOHHOCTH U 9KCTPEMyMOB (DYHKIIMU 1
142 Hcnonp30BaHue CBOMCTB CHHYCA U KOCHHYyCA 1
143 O6béM Tena. PopMyJIbl 111 BBIYUCIEHHUs] 00BbEMA MTPU3MBI 1
144 O61éM Tena. PopMyJTBI 111 BBIYUCIEHUS] 00BEMA MTPU3MBI 1
145 O600mmenne u cucremarusanus o reme «Mcrnoap3oBaHue CBOUCTB (PYHKIIHIA 1

[pU pelIeHnH YpaBHEHUH 1 HEPaBEHCTBY
146 KonTpoabHas padora Ne 9 no Teme «Mcnonp3oBanne CBOWCTB PYHKIHH MTPH 1

pELIeHNN YPaBHEHHI U HEPABEHCTBY
147 CriocoObl 3a1aHUsT MHOYKECTB 1
148 Onepanyy HaJl MHOYKECTBAMU 1
149 @DopMyIIbl ISl BEIYUCIIEHUS] 00bEMOB MUPAMUABI H YCEUEHHON MUPAMHUABI 1
150 DOopMyITBI U1 BBIYUCIIEHUS] 00bEMOB MUPAMUIBI H YCEUEHHON MUPAMUABI 1
151 Kpyru Diinepa 1




152 HcTuHHBIC 1 JIOXKHBIE BBICKA3bIBAHUSA, ONEPALIMH HAJl BBICKA3bIBAHUSAMU 1
153 3aKOHBI JIOTHKH 1
154 Buabl MaTeMaTUYECKUX YTBEPKIACHUH 1
155 DOopMyITBI U1 BBIYUCIIEHUS] 00bEMOB MUPAMUIBI H YCEUEHHON MUPAMUABI 1
156 DOopMyITBI U1 BBIYUCIIEHUS] 00bEMOB MUPAMUIBI H YCEUEHHON MUPAMUABI 1
157 Pemenue 3a1a4 Ha NPUMEHEHNE ONMUCATEIbHBIX XapPaKTEPUCTHK 1
158 Dopmyna noyHOM BeposTHOCTH. Popmyna balieca 1
159 CoBMecTHbIe pacnpezeneHus. Pacnpenenenue CyMMbl U IPOU3BEACHMUS 1
HE3aBUCHUMBIX CJYYalHbIX BEJIMYHUH. JUCIEPCHUs CIyYaiiHON BEJIUYMHBL
160 MareMaTHueCKoe 0KUJAHUE U TUCTIEPCHUs] CIyYaiiHON BEJTUYHUHBI 1
161 @DopMyIIbl ISl BBIYUCIIEHUS] 00bEMOB MUPAMUABI H YCEUEHHON MUPAMUABI 1
162 KonTponbHas pabota Ne 4 o reme «OObeMbl IPU3MBI , TUPAMUABD 1
163 bunapnas cnyvaliHas BenlMunHa, pacnpeaenceHue bepuymim. I'eomerpuyeckoe 1
pacnpeneneHue. bBUuHOMHaIbHOE pacnpeneeHue U €ro CBOMCTBA.
164 HenpeprbiBHble ciydaiinble BeMU4uHbL. [1IOTHOCTE BEPOATHOCTH.
165 DyHkus pacnpeneneHus. PaBHomepHoe pacnpeaenenue. HopmanbHoe
pacnpenenenue. Dyukuusa Jlannaca.
166 KoBapuanus AByX ciiydaliHbix BennduH. [loHsTHE 0 KO3 PuULIeHTe 1
koppensinun. CoBMecTHbIE HAOIIOIEHHsSI IBYX CIYYAHBIX BEJTHYHH.
167 OOBEMBI TN BpaleHust 1
168 OOBEMBI TN BpaleHust 1
169 Anrebpandeckast opmMa KOMILUIEKCHOTO YHCTIA 1
170 Conpsik€HHbIE KOMIJIEKCHBIE YHCIIa 1
171 I eoMeTpudeckast MHTEpOpeTalysi KOMIUJIEKCHOTO YUCIa 1
172 TpuroHomerpudeckas popmMa KOMIIJIEKCHOTO YUCIIA 1
173 OOBEMBI TN BpaleHust 1
174 OOBEMBI TN BpalleHusI 1
175 KopHM 13 KOMIIJIEKCHOTO YUCJAa U UX CBONCTBA 1
176 KopHu MHOro4I€eHOB 1
177 ITokazaTenbHast popMa KOMIUIEKCHOTO YHCIIA 1
178 [IpeoOpa3zoBaHyst BEIPAKEHUH, COEPIKAIINX CTEMEHDb C PALOHAIBHBIM 1
MOKa3aTeIemM
179 OOBEMBI TN BpalleHusI 1
180 [Tnomans chepsr 1
181 [TpeoOpa3zoBaHye BbIpAXKEHUH, COEPKAIUX KOPEHb 1 - OH CTETIEHH 1
182 HppaunoHanbHble ypaBHEHUS 1
183 Matpwuiia CHCTEMBI IMHEHHBIX YPaBHCHHUH. 1
184 Onpenenurend MaTpuLbl 2 2, €ro reOMeTPUIECKU CMBICH U CBOMCTBA 1
185 [Tnomans chepsr 1
186 1
KonTponbHas paborta Ne 5 o reme «O6bembl Ten Bpamenns. Ilnomans chepbn»
187 Pemenne npukaaaHbIX 3aa4 ¢ TOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHHI 1
188 HccnenoBaHne NOCTPOCHHON MOJIENIH C MOMOIIBI) MATPULL U ONIPEIEIUTEICH 1
189 HMppaunoHanbHbIe HEPABEHCTBA 1
190 IIpeoOpa3zoBaHysi TPUTOHOMETPHUYECKIX BBIPASKEHHI 1
191 [ToBTOpEHME U CUCTEMAaTH3aLMsl yueOHOTO MaTepHaa 3a Kype reOMETPHU 1
192 [ToBTOpEeHNE U cUcTeMaTH3aIMsl yueOHOTO MaTepraa 3a Kypc reOMEeTpHU 1
193 TpUroHOMETPUYECKUE YPABHEHUS 1
194 Br100p KOpHEH TPUrOHOMETPHUUECKUX YPABHEHHUH 1
195 TpUroHoMeTpUUeCKre HEPABEHCTBA 1
196 IlokasaTenbHbIE YpaBHEHUS 1
197 [ToBTOpEeHNE U cUcTeMaTH3aIMsl yueOHOTO MaTepraa 3a Kypc reOMEeTpHU 1




198 [ToBTOpEHME U CUCTEMAaTH3aLMsl yueOHOTO MaTepraa 3a Kypc reOMETPHU 1
199 KonTpoabHas pabora Ne 11 1
200 [TpeoOpazoBanust JorapupMHUUECKUX BbIPAKECHUH 1
201 IlokasaTenbHbIe HEPABEHCTBA 1
202 IlokasaTenbHbIe HEPABEHCTBA 1
203 [ToBTOpEeHNE U cUcTeMaTH3aIMsl yueOHOTO MaTepraa 3a Kypc reOMEeTpHU 1
204 [ToBTOpEHME U CUCTEMAaTH3aLMsl yueOHOTO MaTepraa 3a Kypc reOMETPHU 1
205 Jlorapudmuueckue ypaBHeHHsI 1
206 Jlorapudmmuueckue HepaBeHCTBA 1
207 HccnenoBanue GYHKIHH ¢ TOMOIIBIO MPOU3BOTHON 1
208 ITepBoobpasHast. Ilpumenenne nepsoobpazHoi 1
209 [ToBTOpEeHNE U cUcTeMaTH3aIMsl yueOHOTO MaTepraa 3a Kypc reOMEeTpHU 1
210 Hrtorosast KOHTpOJIbHAsT paboTa 1
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210 yacoB




