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1. NACMOPT PABOYEA MPOrPAMMbI YYEEHOM ANCUUN/TUHDI
MATEMATUKA
1.1. O6nacTb npumeHeHUA paboueit nporpammbl

Paboyaa nporpamma y4ebHOM AUCUUNAUHDBI ABNAAETCA YaCTbio NPMMEPHOM
OCHOBHOM nNpodeccnoHanbHON o0bpa3oBaTe/IbHOW NPOrPaMMbl B COOTBETCTBUM C
®roC no cneymanbHoctAm ClNO, BXOAAWMM B COCTAB YKPYMHEHHOW rpynnbl
050100 Neparorunuyeckoe ob6bpasosaHue: 050146 lMpenogaBaHue B HavajbHbIX
Knaccax, 050144 NlowKonbHoe o6pa3soBaHue, 050141 dusunyeckan KyabTypa.

Pabouyasa nporpamma y4yebHOM AUCUMNAMHBI MOXeT OblTb MCNONb30BaHA ANS
M3yYeHUs MaTeEMATUKM B  YyUpeXAeHMAX cpeaHero npodeccMoHanbHOro
obpas3oBaHuA, peanusylowmnx deaepanbHbii  KOMMNOHEHT TroCyAapCTBEHHOrO
obpasoBaTenbHOro CcTaHAapTa cpeaHero (mosnHoro) obuwero ob6pas3oBaHMA B
npegeniax OCHOBHbIX NpodeccnoHanbHbiXx 0bpasoBaTenbHbix nporpamm CMO ¢
Y4eTOM eCcTecTBEeHHOHay4Horo npoduna nony4aemoro npodeccMoHanbHOro
obpa3oBaHWA, NpW MNOATOTOBKE CTYAEHTOB W y4yuTeslelm HayvaibHbIX KNACCOB,
BOCMMTaTeNen AeTen A4OWKOAbHOIO BO3pacTa, yumntenen Gnsnyeckom KyabTypbl.

1.2. Mecto yuyebHOI AUCLUUNNHDBI B CTPYKType OCHOBHOI Npo¢eccMoHaNbHOM
obpasoBaTtenbHO Nporpammbi:

obuieobpasoBatenbHas aucumnamua (O4)

1.3. Uean um 3apaum yuyebHoOi pucumnauHbl — TpeboBaHMA K pe3ynbTaTam
0CBOEHMUA y4yebHOU AUCUUNIUHDI:

B pe3synbTate ocBOEHMA y4eOHOM ANCUMNANHBI 0OYYaOWLMNCA AONKEH yMemb:

BBITIONHATh apuMeTHYecKue [eHCTBUS HaJ 4YHUCIaMH, codeTas YCTHBIE U
NUCHbMEHHBIC TIPUEMBbI; HAaXOAUTh TNPUONMKCHHBIE 3HAYCHHUS BEIUYUH U
NOTPENIHOCTA  BbIYMCIICHUW (aOCONIOTHAsE W OTHOCUTENbHAs); CpPaBHUBATh
YHCIIOBbIC BBIPAKCHHUS, BBIMOIHATH MPEOOpPa30BaHUs BBIPAKCHUM, MPUMEHSSA
dbopMyInbl;  pemiaTh — palMOHAJbHBIE, IOKa3aTelbHbIe, Jorapudmuyeckue,
TPUTOHOMETPUUYECKUE YpPAaBHEHUS, CBOJSIIMECS K JIMHEHHBIM U KBaJApaTHbIM, a
TaK)K€ aHAJOTWYHBIC HEPAaBEHCTBA W CHCTEMBI; pellaTh IJIAHUMETPUUYECKUE U
NPOCTEUIINE CTEPEOMETPUUECKUE 3aJadyl Ha HAXOXKJICHHE T'€OMETPUUYECKHUX
BEJIMYMH (JJIMH, YTJIOB, IUIOIIaAeH, O00OBEMOB); HMCIOJIb30BaTh MPHOOPETEHHBIC
3HAHMUS M YMEHHSI B MPAKTUYECKON JAESITENIbHOCTH W MOBCEAHEBHOM >KM3HU: IS
MPaKTUYECKUX pacyeToB 1O (opmysaM, UCHOJIb3YS MpU HEOOXOJUMOCTH



CIIPAaBOYHBIE MATEPHAIBI M TPOCTEUINNE BBIYUCIUTEIBHBIE YCTPOMCTBA; IS
IIOCTPOEHUSI W HCCIENOBAHMS NPOCTEHIIMX MAaTeMATHYECKUX MOJACIEH; IS
aHaIM3a pEAJbHBIX YMCIOBBIX JAHHBIX, MPEICTABICHHBIX B BHUIE JIHArPamM,
rpauKoB; aHaiM3a HWH(QOPMALMM CTATUCTUYECKOIO XapaKTepa; BBIYUCICHUS
00BEMOB M IUIOMIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MpPH PEUICHUH
NPaKTUYECKUX 3a/Jad, HCHOIb3ys MPU HEOOXOAUMOCTH CHPABOYHUKH U
BBIYMCIIUTEIIBHBIE YCTPONCTBA.

B pesynbTaTe ocBOEHMA y4eOHOM ANCUMNANHBI 0BYYaOWMINCA AOMKEH 3HOMb!

3HAaYeHNEe MaTEMATUYECKON HayKU ANA pelleHUs 3a4a4, BO3SHUKAKLWNX B TEOpPUM
M MPaKTUKE, LWMPOTY M B TO e BPemMs OrpaHUYEeHHOCTb MNPUMEHEHUA
MaTeMaTMYEeCKUX MEeTOA0B K aHa/In3y U MUCCAea0BaHMI0 NPOLECCOB U ABAEHUN B
npupoge n obliecTse; 3HaYEHNE NPAKTUKKU U BONPOCOB, BO3HMKAIOWMX B CaMOW
MaTemaTuKe aaa GOPMMPOBAHUA U PA3BUTMA MATEMATUYECKOW HayKWU; UCTOPUIO
Pa3BUTMA NOHATMA YMCA, CO3A4aHUA MAaTeMaTUYEeCKOro aHain3a, BO3HMKHOBEHMUA
M pasBUTUA TFEOMETPUM; YHUBEPCANbHbIM  XapaKTep 3aKOHOB  JIOTUKM
MaTEMATUMUYECKUX  PaACCYKOAEHUW, UX NPUMEHUMMOCTb BO Bcex obnacrtax
YeN0BEYECKON AeATeNIbHOCTM; BEPOATHOCTHbIN XapaKTep Pas/iIMyHbIX MPOLLEeCcCoB
OKpY!KatoLwero mumpa.

1.4. PeKkomeHAyemoe KO/NUYEeCcTBO 4acoB Ha OcCBOeHMe paboueid nporpammbl
yyebHoOIn AucuMNAUHDI:

MaKCMManbHOMW y4yebHOM Harpysku obydawouweroca 234 yaca, B TOM u4uchne:
06sA3aTenbHOM ayauTOpPHOM Yy4ebHOM Harpysku obyyatowerocs 156 uyacos;
camocToAaTeNnbHOM paboTbl obyyatoweroca 78 yacos.

2. CTPYKTYPA U NIPUMEPHOE COAEPXXAHUE YYEEHOM AUCLUMNNUHDI

2.1. O6vem yuebHOM AnCUMNANHDBI U BUADbI y4ebHOI paboTbl

Bua yuebHoit paboTbl Obvem

yacos

MaKcumanbHana yuebHan HarpysKa (Bcero) 234




O6sa3atenbHan ayautopHaa yuebHaa Harpy3Ka (Bcero) 156
B TOM 4mncne:
nabopaTtopHblie paboThl 5
NpaKkTU4YeCcKmne 3aHATUA 10
KOHTPO/IbHblE PaboThl 17
CamocroaTtenbHana paboTa obyuatowerocs (Bcero) 78
B TOM YMCnE:
HanucaHue pedepaTos 6
BHeayAMTOPHAs caMoCcTosTeIbHas paboTa 26
MmoaennposaHue 5
MHGOPMALMOHHbIE COObLLEHNA 8
NPOEKTHaA AeATeNIbHOCTb 33

MTorosaa atrectauma s q)opme nuUCcbMeHHO020 3K3ameHda







2.2. TemaTUuyeCKUM NN1aH U coaeprkaHue yuebHom aucuunamibl MATEMATUKA

HaumeHoBaHue pa3genos U Tem CopepkaHue yuebHoro matepunana, nabopatopHblie paboTbl U NpaKTUYECKUE 3aHATUA, 06bem YpoBeHb
camocroATenbHaA paborta obyuatowmxca Yyacos 0CBOEHUA
1 2 3 4
Paspen 1. 9
YUCNOBbLIE DYHKUUNU
Tema 1.1. CopeprkaHue yyebHoro matepumana: 2 2
OnpepeneHune 4YNcnoBom 1 | ®yHKumMKn. O6nacTb onpeaeneHna U MHOMKECTBO 3HAYeHWUI; rpaduk PyHKUUKM, NOCTpoeHUe
dyHKUMM 1 cnocobbl ee 3apgaHna rpadmkoB GyHKUMI, 3a4aHHbIX Pa3NYHbIMK cnocobamu.
JNTabopaTtopHble paboTbl: He NpeayCMOTPEHO 3
MpaKTMYecKMe 3aHATUA: He NPesyCMOTPEHO
KoHTpo/ibHble paboTbl: He NpeayCcMOTPEHO
CamocTosTenibHasA paboTa obyyarowmxca: MNocTpoeHune rpadrKoB GyHKLUM. 2
Tema 1.2. CopeprkaHue yyebHoro matepumana: 2 2

CeoiicTBa GYHKLUM

CpoifictBa  ()yHKIMH:  MOHOTOHHOCTb,  YE€THOCTb,  HEYETHOCTb,  OrPaHUYCHHOCTH,
MEPUOIMYHOCTh. [IpOMeXXyTKH BO3pacTaHus ¥ YObIBaHHS, HAWOOINbIIEe W HaWMEHbIIEE
3HA4YeHUs, TOUKU dKcTpemyMa. ['paduueckas uHTepnperauus. [Ipumepsl QyHKIHOHATBHBIX
3aBHCHUMOCTEHN B peaIbHBIX MPOIIECCAX U SBICHUSX.




Na6opaTopHble paboTbl: He NpeayCMOTPEHO

MpaKTUYeckne 3aHATUA: He NPeayCMOTPEHO

KoHTponbHble paboTbl: He NpeayCMOTPEHO

CamocTtonTenibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO

Tema 1.3. Coaep»KaHue yyebHoro matepuana: 1
O6partHaa ¢pyHKumnA 1 | O6patsasie ¢yHkumu. OOnacTe ompeaereHuss U 00JAcTb 3HaUYeHHH OOpaTHOH (yHKUIMU.
I'padux obpatHON GYHKIUH.
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYeCcKne 3aHATUA: HE NPesyCMOTPEHO
KoHTponbHble paboTbl: He NpeayCMOTPEHO
CamocTtonTesibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO
Paspen 2. 24
TPUTOHOMETPUYECKUE
®YHKUUU
Tema 2.1. CopeprkaHue yyebHoro matepumana: 4

Yucnosaa OKPYKHOCTb Ha
KOOPAWHATHOM NNOCKOCTU

1 | YncnoBan OKpyKHOCTD.

2 Yucnosaa OKPYXHOCTb Ha KOOpAMHaTHOl\;I NNIOCKOCTU. 3HAKH AEeKapPTOBbIX KOOPANHAT TOYEK.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

npaKTVILIECKVIe 3aHATUA: HE NpeayCMOTPEHO




KoHTpoAnbHble paboTbl: He NpeayCMOTPEHO

CamocrositenbHas paboTa obydatowmxcs: YMcnoBan OKPYKHOCTb Ha KOOPANHATHOM NIOCKOCTHU.

Tema 2.2.

CUHYC, KOCUHYC, TaHreHC U
KOTaHreHc

CogepkaHue yuebHOro matepumana:

1 | KocuHYC 4Mcaa, CMHYC YMCNa, TAHFEHC YMCAA M KOTaHreHC YMcaa. 3HaKM CUMHYca, KOCUHYCa,
TaHreHca u KoTaHreHca. Tabaumua ocCHOBHbIX 3Ha4YeHU. CBolicTBa.

NabopaTtopHble paboTbl: He NpPeayCMOTPEHO

MpaKTUYecKkue 3aHATUA: HE NPEeAYCMOTPEHO

KoHTponbHble paboTbl: He NpeayCMOTPEHO

CamocTtonTesibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO

Tema 2.3.

TpuroHomeTpuyeckne GyHKLnmU
YMCNIOBOrO aprymeHTa

CogepkaHue yuebHOro matepumana:

1 | TpuroHomeTpuueckne GYHKUMKM 4YMCioBOro aprymeHta. COOTHOLWIEHMs, CBA3blBaowwme
PasNnYHble TPUroOHOMETPUYECKNE PYHKUMW. PagmnaHHas mepa yraa.

JNTabopaTtopHble paboTbl: He NpeayCMOTPEHO

MpaKTMYeckme 3aHATUA: He NPeayCMOTPEHO

KoHTpo/ibHble paboTbl: He NPesyCMOTPEHO

CamocTosTeibHasA paboTa obyyatowmxcs: He NPeayCcMOTPEHO

Tema 2.4.

dopmynbl npuseaeHUn

CopepkaHue yyebHOro matepuana:

1 | ®opmynbl npuseaeHna. MHeMOHUYECKoe NpaBuIo.




Na6opaTopHble paboTbl: He NpeayCMOTPEHO

MpaKTUYeckne 3aHATUA: He NPeayCMOTPEHO

KoHTponbHble paboTbl: He NpeayCMOTPEHO

CamocTosaTenbHasa paboTa obyyatowmxca: HanucaHue pedepatoB no Teme: LONOAHUTENbHbIE
TPUrOHOMETPUYECKME 3a43a4MN.

Tema 2.5.

TpuroHomeTpuueckme pyHKLUM,
MX CBOIACTBA U rpadurKu

CogeprkaHue yyuebHOro matepumana:

1 | CeolicTBa U rpaduUKmM TPUTOHOMETPUYECKNX PYHKLMN.

NabopaTtopHble paboTbl: He NpPeayCMOTPEHO

MpaKTUYecKkue 3aHATUA: HE NPEeAYCMOTPEHO

KoHTponbHble paboTbl: HE NpeayCMOTPEHO

CamoctosaTenbHan pabota obyuatowmxca: He NpesycCMOTPEHO

Tema 2.6.

Mpeo6pasosaHue rpadukos
TPUroHOMETpPUYECKUX GYHKL UM

CopepskaHue yuebHoOro matepuana:

1 | MNpeobpasoBaHna rpadurKoB C MNOMOLLLIO MAPANNENbHOTO MEepPeHoca, PacTAKeHUem U
CKaTUEM.

NabopaTopHble paboTbl: He NpeayCMOTPEHO

MpaKTuyeckue 3aHATUA: UccnegoBaHue GyHKUMIR. FTapmoHUYecKme KonebaHus.

KoHTponbHble pabotbl: Ne 1. MpeobpasoBaHMe TPUTOHOMETPUYECKUX BbIPAXKEHUA.

CamocTosTeIbHasA paboTa 0byYatoWmUXCcs: He MPeayCMOTPEHO
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Paspgen 3. 16
TPUTOHOMETPUYECKUE
YPABHEHUA
Tema 3.1. CopeprkaHue yyebHoro matepumana: 2
APKCUHYC, apKKOCUHYC. 1 | APKCUMHYC, apPKKOCUHYC, apKTaHTeHC M apKKOTaHreHC.
APKTaHreHC U apKKOTaHreHc.
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYecKkne 3aHATUA: HE NPeayCMOTPEHO
KOHTpONbHble paboTbl: He NpeayCMOTPEHO
CamocTtonTeNibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO
Tema 3.2. CoaepaHue yyebHOro matepuana: 2
Mpocreiiwmne 1 | PeweHne NpoCTENILMX TOPUTOHOMETPUYECKUX YPABHEHWMA.
TPUroHomeTpUu4eckmne ypaBHeHUA
JNTabopaTtopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYecKue 3aHATUA: HE NPEeLYCMOTPEHO
KoHTposibHble paboTbl: He NpPeaycMOTPEHO
CamocTosTenbHan paboTta obyyatowmxca: He NPesyCMOTPEHO
Tema 3.3. CopeprkaHue y4yebHoro matepuana: 4

TpuroHomeTpUUYecKue ypaBHeHHUA

1 | [JBa OCHOBHbIX MeTOAa peLleHnUA TPUrOHOMETPUYECKUX YPaBHEHMA,

2 | OaHopoAHble TPUrOHOMETPUYECKUNE YPaBHEHMUS.
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Na6opaTopHble paboTbl: He NpeayCMOTPEHO

MpaKTUYeckne 3aHATUA: He NPeayCMOTPEHO

KoHTposbHble paboTbl: N2 2 TpUroHoMeTpuYeCcKne ypaBHEHUA. 2
CamocToATenbHasa paboTa obyyarowmxca: MeToapl peleHna TPUroHOMETPUYECKUX YPaBHEHU. 6
CuctemMbl TPUFOHOMETPUYECKNX YPABHEHUNA.

Paspen 4. 18

NAPANNENBHOCTb U
NEPNEHAMKYNAPHOCTbL B
MNPOCTPAHCTBE
Tema 4.1. CopeprkaHue yyebHoro matepumana: 4
AKcHMOMDI CTepeomeTpun 1 | BeegeHue B cTepeomeTputo. AKCMOMBbI CTEPEOMETPUN.

2 | CheacTBuA U3 aKCMOM.
NabopaTopHble paboTbl: He NpeaycMOTPEHO
MpaKTUYeckme 3aHATUA: He NPeayCMOTPEHO
KoHTponbHble paboTbl: He NpegycMOTpeHO
CamocTosTenbHadA paboTa obyyarowmxca: He NPesyYCMOTPEHO

Tema 4.2. CopeprkaHue yyebHoro matepmana: 2

MapannenbHOCTb NPAMbBIX U
NNocKocrei B npocTpaHcTBe

1 MapannenbHOCTb NPAMbBIX U NnAocKocTel B NpocTpaHcTBe. B3anmHoe pacnonoxxeHune npAambIx
B NpOCTpaHcTBe. B3anmHOe pacnonoxkeHmne I'IpFIMOVI M NNIOCKOCTU B MPOCTPaAHCTBE.
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Na6opaTopHble paboTbl: He NpeayCMOTPEHO

MpaKTUYeckne 3aHATUA: He NPeayCMOTPEHO

KoHTponbHble paboTbl: He NpeayCMOTPEHO

CamocTonTenibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO

Tema 4.3.

TeTtpasap v napannenenuvneg,

CoaeprkaHue y4ebHOro matepmana:

1 | TeTpasgp v napannenenvnen. CBOMCTBa NPAMOYrobHOMO Napannenenunesa.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

MpaKTnyecKkne 3aHATUA: He NpesyCMOTPEHO

KoHTpoAnbHble paboTbl: HE NpeayCcMOTPEHO

CamocTosTenbHas paboTa obyyatowmxca: He NPeayCcMOTPEHO

Tema 4.4.

MocTpoeHue ceueHuit

CopepskaHue yuebHOro matepuana:

1 | 3a43a4M HA NOCTPOEHME CEeYEHUN.

JNTabopaTtopHble paboTbl: He NpeayCMOTPEHO

MpakTuyeckune 3aHATUA: NoCTpoeHMe ceyeHnN.

KoHTpo/ibHble paboTbl: He NPesyCMOTPEHO

CamocTosTeibHasA paboTa obyyatowmxcs: He NPeayCcMOTPEHO

Tema 4.5.

CoaeprkaHue yuebHoro matepumana:

13




MepneHAUKYAAPHOCTb NPAMBIX U
NNI0CKOCTE B MPOCTPAHCTBE

1 | NepneHANKYNAPHOCTb MPAMbIX U MJOCKOCTE B MPOCTPaHCTBE. B3aMMHOE PacnosioXxeHune
M/IOCKOCTEN B NPOCTPaHCTBeE.

NabopaTopHble paboTbl: He NpeayCMOTPEHO

MpakTnyeckme 3aHATUA: PeweHmne 3a4au. 2
KoHTposbHble paboTbi: N2 3. AKCMOMbI cTepeomeTpuun. MNapannenbHOCTb NPAMON U NAOCKOCTW. 2
MepneHaNKYNAPHOCTb NPAMBIX U MNIOCKOCTEN.
CamocTtonTesibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO
Paspen 5. 36
NPOU3BOAOHAA
Tema 5.1. CoaepaHue yyebHOro matepuana: 1
Yucnosble nocneposatenbHoctM | 1 | Yncnosaa nocnegoBatenbHocTb. CBOMCTBA 4YMC/IOBLIX NocnegoBaTensHocTel. [peaen
1 ux csoiictea. Mpepen nocnenoBaTeNbHOCTH.
nocnepoBaTesIbHOCTU
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYeCcKne 3aHATUA: HE NPeLyCMOTPEHO
KoHTposibHble paboTbl: He NPeAyCMOTPEHO
CamocTosTenbHadA paboTa obyyarowmxca: He NPesyYCMOTPEHO
Tema 5.2. CopeprkaHue yyebHoro matepmana: 3

MNpeaen ¢pyHKLMUM

1 | Npegen GyHKLMM Ha BECKOHEYHOCTM.

2 | Npegen GyHKUMKM B TOUKe. HenpepbIBHOCTb GYHKUMKM Ha NpomerKyTKe. paBuia BbluMCieHNn
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npegena GpyHKUMUM B TOUKeE.

NabopaTtopHble paboTbl: He NpPeayCMOTPEHO

MpaKTUYeckne 3aHATUA: He NPeayCMOTPEHO

KoHTponbHble paboTbl: He NpeayCMOTPEHO

CamocTtonTenibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO

Tema 5.3.

OnpegeneHne NPon3BoOgHON

CogepkaHue yuebHoro matepumana:

1 | NpupaweHure aprymeHrTa. MpupalleHne GyHKLMK.

2 | 3ap;auu, npusodaLiMe K MOHATMIO Npon3soaHon. OnpeaeneHme NponsBoaHOMN.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

MpaKTnyecKkne 3aHATUA: He NpeLyCMOTPEHO

KoHTpo/ibHble paboTbl: He NPesyCMOTPEHO

CamocTosTenbHanA paboTa obyyalowmxca: He NPesYCMOTPEHO

Tema 5.4.

BbluncneHune nponsBoAHbIX

CopepskaHue yuebHOro matepuana:

1 | ®opmynbl anddepeHumpoBaHua. Mpasuna guddepeHLMpoBaHms.

JNTabopaTtopHble paboTbl: He NpeayCMOTPEHO

npaKTVILIECKVIe 3aHATHA: HE NpeayCMOTPEHO

KoHTponbHble paboTtbl: Ne 4 MNpounssogHas.

CamocrosTenbHas paboTa obyyatowmxca: BoluMcaeHne nponssogHoin B popme pedepara.
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Tema 5.5. CopeprKkaHue yyebHoOro matepuana: 2
YpaBHeHue KacaTesbHOM K 1 | YpaBHeHMe KacaTeNbHOM KaK rpaduk GpyHKUmK.
rpaduky GpyHKUUM
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTHUyecKkue 3aHATUA: He NPeSyCMOTPEHO
KoHTposbHble paboTbl: He NPeayCcMOTPEHO
CamoctosTenbHan paboTta obyyatowmxca: He NpesyCMOTPEHO
Tema 5.6. CopeprkaHue yyebHoro matepumana: 5
MpumeHeHne npoussogHoii ana | 1 | UccneposaHue GyHKUUU HA MOHOTOHHOCTb.
uccneaoBaHuA GyHKLUMIA Ha
MOHOTOHHOCTb U SKCTPEMYMb 2 | TOYKM 3KCTPEMYMA U UX HAXOXKAEHMeE.
3 | UccnepoBaHue GyHKLMKM C NOMOLLbIO MPOU3BOAHON M NOCTpoeHue rpadumka.
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYecKue 3aHATUA: HE NPELYCMOTPEHO
KoHTponbHble paboTbl: He NpeayCMOTPEHO
CamocTosTenbHanA pabota obyyarowmxca: MNoctpoeHune rpadmkos pyHKUMKM B opme coobLLeHUs 2
Tema 5.7. CopeprkaHue yyebHoro matepmana: 2

MpumeHeHne NpousBogHOM ANA
OTbICKaHUA HaubonbLiero n
HaMMeHbLUEro 3HaueHuit

1 | HaxoxkgeHne HauMbonbllero M HaMMEHbLUEro 3HAYeHW HenpepbiBHOW GYHKLUMU Ha
NMPOMEKYTKe.

NabopaTopHble paboTbl: He NpeayCMOTPEHO
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$YHKUMM Ha NpomeXXyTKe MpaKTUYeckne 3aHATUA: 3aJayM Ha HaxoXAeHWe HanboNbKMX WM HAUMEHbLUMX 3HaYeHWi 2
BE/INYMNH.
KoHTponbHble paboTbl: Ne 5 MNMpumeHeHMe NPOU3BOAHOM. 2
CamoctonaTenbHaa pabota obyvawouwmxca: «M3bpaHHble 3agaun  auddepeHumanbHOro 6
ncumcnenusa» B popme pedeparta Unm coobuieHusn.
Pasgen 6. 13
CTENEHU U KOPHW. CTENEHHbIE
®YHKUUUN
Tema 6.1. CopeprkaHue yyebHoro matepumana: 2
MoHATUe KOpHA n-ii cteneHM M3 | 1 | MoHATME KOPHA 1-i CTENEHU U3 AeNCTBUTENbHOIO YMca.
AeNCTBUTENbHOrO Yucna
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYeCKne 3aHATUA: HE NPesyCMOTPEHO
KOoHTpobHble paboTbl: He NpeayCMOTPEHO
CamocTosTenbHan paboTta obyyatowmxca: He NPesyCMOTPEHO
Tema 6.2. CopeprkaHue yyebHoro matepmana: 2

CBOIACTBA KOPHA -ii cTeneHu

1 | CBoWCTBa KOPHSA M- CTEMNEHM.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

npaKTVILIECKVIe 3aHATHA: HE NpeayCMOTPEHO

KoHTponbHble paboTbl: He NpesyCcMOTPEHO
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CamocrosTenbHas paboTta 0byyaloWwmxca: He NPeaycMoTPEHO

Tema 6.3. CoaepkaHue yyebHoOro matepuana: 2
MpeobpasoBaHue BbipaxkeHu, | 1 | NMpeobpasoBaHUe BbIPaXKEHWIM, COAEPKALLMX PadnKabl.
coaepKawux paguKkanbl
NabopaTtopHble paboTbl: He NpPeayCMOTPEHO
MpaKTUYeCKne 3aHATUA: HE NPeasyCMOTPEHO
KOHTpObHble paboTbl: He NpeayCMOTPEHO
CamocTosnTenbHan paboTta obyyatowmxca: He NPesyCMOTPEHO
Tema 6.4. CopeprkaHue yyebHoro matepumana: 2
0606weHne NOHATUA O 1 | O606weHNe NOHATMA O NOKasaTesle cTeneHn. MppaunoHabHble ypaBHEHUS.
noKasartesie cTeneHu
NabopaTopHble paboTbl: He NpesyCMOTPEHO
MpaKTUYeCKne 3aHATUA: HE NPeayCMOTPEHO
KoHTposibHble paboTbl: He NpPeaycMOTPEHO
CamocTosTenbHanA pabota obyyatowmxca: MeToabl peleHma nppaLmMoHanbHbIX YPaBHEHW 2
Tema 6.5. CopeprkaHue yyebHoro matepmana: 3

CTeneHHble GpyHKLUN, UX
CBOWCTBa U rpaduKn

1 | CreneHHble GyHKUMM, UX CBOMCTBA U rpadurKu.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

MpaKTnyecKne 3aHATUA: He NpesyCMOTPEHO

KoHTpoAnbHble paboTbl: He NpeayCMOTPEHO
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CamocrosTenbHas paboTa 06yyatloWMXCa: He NpeaycMOTPEHO

Paspen 7. 31
MOKA3ATE/IbHAA U
NOrAPMGMUYECKAA ®YHKLUUN
Tema 7.1. CopeprkaHue yyebHoro matepmana: 3
MokasarenbHaa pyHKUMSA, ee 1 | NoKasaTenbHaa GyHKLMA, ee CBOMCTBA U rpaduK.
cBOWCTBa U rpaduKmn
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUyYeckne 3aHATUA: HE NPeLyCMOTPEHO
KoHTpo/ibHble paboTbl: He NPeayCMOTPEHO
CamocTtonTesibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO
Tema 7.2. CopeprkaHue yyebHoro matepmana: 3
MNokasatenbHble ypaBHEHUA U 1 | MNokasaTenbHble ypaBHEHUA. TPM OCHOBHbIX METOAA PELLUEHMA NOKa3aTebHbIX YPaBHEHUN.
HepaBeHCTBa
2 | MNokasaTenbHble HepaBeHCTBa.
JNTabopaTtopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYeCKne 3aHATUA: HE NPesyCMOTPEHO
KoHTponbHble paboTbl: N 6 MokasatenbHas GpyHKLUA 1
CamocTtosaTenbHaa paboTa obydatowmxca: MeToabl pelleHUA MNOKa3aTeNbHbIX YPaBHEHWA W 2

HepaBeHCTB B pOpMe NPOEKTa
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Tema 7.3. CopeprrkaHue yyuebHoOro matepuana: 1
MoHaTue norapudpma 1 | MoHATMe norapudma.
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYeCKne 3aHATUA: HE NPeayCMOTPEHO
KoHTposbHble paboTbl: He NPeayCcMOTPEHO
CamoctosTenbHan paboTta obyyatowmxca: He NPesyCMOTPEHO
Tema 7.4. CopeprkaHue yyebHoro matepumana: 2
Norapupmuyeckan pyHkuma, ee | 1 | Nlorapudpmuueckaa dpyHKUMA, ee CBOICTBA U rpaduK.
cBoiicTBa U rpadpuk
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYecKne 3aHATUA: HE NPesyCMOTPEHO
KoHTposibHble paboTbl: He NpPeaycMOTPEHO
CamocTosTenbHanA paboTa obyyalowmxca: He NPesYCMOTPEHO
Tema 7.5. CopeprkaHue yyebHoro matepmana: 2

CsoicTBa norapudpmos

1 | CsowicTtBa norapndmos.

JNTabopaTtopHble paboTbl: He NpeayCMOTPEHO

npaKTVILIECKVIe 3aHATHA: HE NpeayCMOTPEHO

KoHTpoAbHble paboTbl: He NpeayCMOTPEHO

CamocTosTenbHas paboTta 0byyaloWwmMxca: He NPeayCcMOTPEHO
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Tema 7.6.

Norapu¢muueckme ypaBHeHUn

CoaeprkaHue y4ebHOro matepumana:

1 | lorapudmmyeckne ypaBHeHMA. TpU OCHOBHbIX MeToAa
YPaBHEHMUIA.

peweHna norapudMmnyecKux

NabopaTopHble paboTbl: He NpeayCMOTPEHO

npaKTW-IECKVIe 3aHATHA: HE NpeaAyCMOTPEHO

KoHTponbHble paboTbl: N 7. Jlorapndmunyeckan GyHKLUA

CamocTtosTenbHaa pabota  obyvalowmxca: [lNpumeHeHue
TPaHCLEHAEHTHbIX YpaBHEHUM U cucTem B popmMe NpoeKTa.

norapndpmos

B

pelieHun

Tema 7.7.

Norapudmuueckue HepaBeHCTBa

CoaeprkaHue yyebHOro matepuana:

1 | Norapudmunyeckme HepaBeHCTBa.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

MpaKTnyecKkne 3aHATUA: He NpesyCMOTPEHO

KoHTpoAnbHble paboTbl: HE NpeayCMOTPEHO

CamocTosTenbHasA paboTa obyyalowmxca: He NPeayCcMOTPEHO

Tema 7.8.

Mepexoa K HOBOMY OCHOBaHUIO
norapudma

CoaepkaHue yuebHoro matepumana:

1 | MNepexoa K HOBOMY OCHOBaHMUIO orapuoma.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

npaKTI/ILIECKVIe 3aHATUA: HE NpeayCMOTPEHO

21




KoHTpoAnbHble paboTbl: He NpeayCMOTPEHO

CamocTtonTenibHasA paboTa obyyatowmxca: He NpPeayCMOTPEHO

Tema 7.9. Coaep»kaHue yyebHoro matepuana: 2
AunddepeHuunposaHue 1 | Yucno e. HatypanbHble norapudmbl.  OuddepeHumpoBaHMe  NoOKasaTeslbHOU U
noKasaTe/ibHOW U norapnomuyeckon GyHKLMN.
norapudmuyeckoit GyHKUmUi
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYecKne 3aHATUA: HE NPesyCMOTPEHO
KoHTposbHble paboTbl: Ne 8. MNokasaTtenbHas u norapudmmyeckas GyHKLMU 1
CamocTtonTesibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO
Paspen 8. 6
NEPBOOBPA3HAA U UHTEMPAN
Tema 8.1. CopeprkaHue yyebHoro matepumana: 3
MNepBoo6paszHan 1 | NepBoo6pa3Hasn. MpaBuaa HaxoKAeHUA NepBOOOPaA3HbIX.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

MpaKTUYeCKne 3aHATUA: HE NPeayCMOTPEHO

KoHTponbHble paboTbl: He NpesyCcMOTPEHO

CamocTosTesIbHasA paboTa 0byyatoWmUXCs: He MPeayCMOTPEHO
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Tema 8.2. CopeprrkaHue yyuebHoOro matepuana: 3
OnpepgeneHHblii MHTerpan 1 | 3agauun, npuBogAWME K MOHATUIO OMNpPeaesieHHOro MHTerpana. lMoHATWME onpeaesieHHOro
WHTerpana.

2 | ®opmyna HbtoToHa - JlelibHunua. BbluMcneHune naowaaen na1ockmux ouryp.
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUyYeckne 3aHATUA: HE NPeayCMOTPEHO
KOHTpObHble paboTbl: He NpeayCMOTPEHO
CamocTtonTesibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO

Paspen 9. 24

MHOIOrPAHHUKHU
Tema 9.1. CopeprkaHue yyebHoro matepmana: 2
MNpu3ama, ee anemeHTbl, Naowaab | 1 | MNpusma, ee anemeHTbl, N10OWAAb NOBEPXHOCTU N 06BEM.
NOBEPXHOCTU U 06bem

JNTabopaTtopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYecKue 3aHATUA: HE NPEeLYCMOTPEHO
KOoHTpobHble paboTbl: He NpeayCMOTPEHO
CamocTonTenbHan paboTta obyyatowmxca: He NPesycCMOTPEHO

Tema 9.2. CopeprkaHue y4yebHoro matepuana 2

Mupamupa, ee anemeHrTbl,

1 Mnpamnga, ee anemeHTbl, NAOWAAL MOBEPXHOCTU U obbem.
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naowanb NOBEePXHOCTU M 06bem

Na6opaTopHble paboTbl: He NpeayCMOTPEHO

MpaKTuyeckne 3aHATUA: He NPeayCMOTPEHO

KoHTponbHble paboTbl: He NpeayCMOTPEHO

CamocTtonTenibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO

Tema 9.3. Coaep»KaHue yyebHoro matepuana: 2
MpaBunbHblIe MHOrOrPaHHUKM 1 | NpaBuabHble MHOTOrPaHHUKW.

NabopaTopHble paboTbl: BoinosHeHMe GUryp NnpaBuabHbIX MHOTOFPAHHWKOB 2
MpaKTUYecKkne 3aHATUA: HE NPesyCMOTPEHO
KoHTponbHble paboTbl: N0 9 MHororpaHHUKM. 2
CamocTosTesibHanA paboTa obyyarowmxca: 14
1. | BbluncneHne o6vemoB B popme MogeIMpoBaHuA.
2. | 30/10TOE CeueHMe N ero NPUMEHEHME B apXMUTEKTYpe ropoga » B Gopme NpoekTa.

Paspen 10. 18

TENA BPALLEEHUA
Tema 10.1. CopeprkaHue yyebHoro matepmana: 2

LuauHap, ero anemeHTbl,
nAoLwWaab NOBEPXHOCTU U 06bem

1 | UuavHap, ero snemeHTbl, naowasab NoBepxXHOCTU U 06beM.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

MpaKTnyecKne 3aHATUA: He NpesyCMOTPEHO
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KoHTpoAnbHble paboTbl: He NpeayCMOTPEHO

CamocTtoaTesibHaA paboTa obyyatowmxca: He NPeayCMOTPEHO

Tema 10.2. CoaepKaHue yyebHoOro matepuana: 2
KoHyc, ero anemeHTbl, naowaab | 1 | KoHyc, ero afiemeHTbl, Naowaab NoBEPXHOCTU N 06beM.
NoOBepXHOCTU U 06bem
NabopaTtopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYEeCKMEe 3aHATUA: HE NPesyCMOTPEHO
KOHTpOobHble paboTbl: He NpeayCMOTPEHO
CamoctosTenbHan paboTta obyyatowmxca: He NpeaycCMOTPEHO
Tema 10.3. CopeprkaHue yyebHoro matepumana: 2
Cdepa, wap, nnowanb 1 | Coepa, wap, naowans NOBEPXHOCTU U 06bEM.
NOBEPXHOCTU U 06bEM
JNTabopaTtopHble paboTbl: He NpeayCMOTPEHO
MpaKTUyeckne 3aHATUA: PelleHne 33434 Ha BblUMCAEHWE NIOLLAAEN MOBEPXHOCTM U 06BEMOB 2
Ten.
KoHTponbHble paboTtbl: Ne 10 Tena BpalieHums. 2
CamocTosTenbHaa paboTa obyyatowmxcs: BsanmHoe pacnosoxeHue coepbl M nnockoctu, Kak 8
Apxumes, usmepsn 06bEM Wapa B Gopme NpoekKTa.
Paspen 11. 16

3MIEMEHTbl MATEMATUYECKOM
CTATUCTUKM,
KOMBUHATOPUKN U TEOPUU
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BEPOATHOCTEMN

Tema 11.1.

Cratuctuyeckas o6paboTtka
AaHHbIX

CoaepkaHue y4ebHOro matepmana:

1 | MeTop, cpegHUX BeNNYUH: PaHXnpoBaHWe. BapnaumnoHHbin paa. CpeaHee apupmeTmyeckoe.
Oucnepcus. CpeaHee KBagpaTMUECKoe OTK/IOHEHME.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

npaKTW-IECKVIe 3aHATHA: HE NpeaAyCMOTPEHO

KoHTpoAbHble paboTbl: HE NpeayCcMOTPEHO

CamocrtosaTenbHaa paboTta obyvalowmxca: dnemeHTapHas TeopuAa ynpaBieHWs 3anacamu B
dopme npoekTa.

Tema 11.2.

MpocTeiilne BepOATHOCTHbIE
3apaum

CofaeprkaHue yyebHOro matepuana:

1 | Knaccuyeckoe onpeaenieHne BepoAaTHOCTU. HaxoxkaeHne BepoATHOCTM C/Ty4alHOro cobbITus.
MpaBnao YMHOXKEHMA.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

MpaKTUYeCcKne 3aHATUA: HE NPeasyCMOTPEHO

KoHTpo/ibHble paboTbl: He NPesyCMOTPEHO

CamocTosTenbHaA paboTa obyyalowmxca: He NPesYCMOTPEHO

Tema 11.3.

CoueTaHMA U pasmeLLeHUs

CopepkaHue yyebHOro matepuana:

1 | CoyeTaHunAa n pasmelleHmna. TpeyroabHuK MNackana.

NabopaTopHble paboTbl: He NpeayCMOTPEHO
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MpaKTMYecKme 3aHATUA: He NPeayCMOTPEHO

KoHTponbHble paboTbl: He NpeayCMOTPEHO

CamocTtonTenibHasA paboTa obyyatowmxca: He NPeayCMOTPEHO

Tema 11.4. CoaepkaHue yyebHoOro matepuana: 2
dopmyna 6uHOoMma HbloTOHa 1 | ®Popmyna buHoma HbtoToHa. CBOMCTBA BUHOMMANBHBIX KO3 PULIMEHTOB.
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYECKME 3aHATUA: HE NPeayCMOTPEHO
KOHTpObHble paboTbl: He NpeayCMOTPEHO
CamoctosTenbHan paboTta obyyatowmxca: He NPesycCMOTPEHO
Tema 11.5. CopeprkaHue yyebHoro matepumana: 2
Cny4aiiHble cobbiTUA U uX 1 | Ucnonb3oBaHMe KOMBMHATOPUKKN A5 NoACYETa BEPOATHOCTEMN.
BEPOATHOCTU
NabopaTopHble paboTbl: He NpeayCMOTPEHO
MpaKTUYeCKNe 3aHATUA: HE NPeayCMOTPEHO
KoHTposibHble paboTbl: He NPeayCMOTPEHO
CamocTosTenbHadA paboTa obyyarowmxca: He NPesyYCMOTPEHO
Paspen 12. 14

YPABHEHUA U HEPABEHCTBA
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Tema 12.1.

PaBHOCMNbLHOCTb YPaBHEHWMIA

CoaeprkaHue y4ebHOro matepumana:

1 | PaBHOCUNBHOCTb ypaBHEHUI. TpyM 3Tana pelleHns ypaBHeHMUA.

NabopaTtopHble paboTbl: He NpPeayCMOTPEHO

MpaKTUYeckne 3aHATUA: He NPeayCMOTPEHO

KoHTpoAnbHble paboTbl: HE NpeayCMOTPEHO

CamocTosTenbHas paboTa obyyaloWwmxca: He NPeayCcMOTPEHO

Tema 12.2.

O6wme metoabl pelueHun
ypaBHeEHUN

CogepkaHue yuebHoro matepumana:

1 | 3ameHa paBHOCW/IbHbIM YpaBHeHMEM (MOTEHUMPOBaHWE, YpaBHMBAHME TOKasaTenen,
BO3BeAeHMe 06e YacTM ypaBHEHUA B CTEMEHb). MeToa pa3fioXKeHUA Ha MHOXUTeNn. MeTog,
BBEAEHNS HOBOW NepemMeHHON. PyHKUMOHaAbHO-Tpaduyeckunii metog,

NabopaTopHble paboTbl: He NpeayCcMOTPEHO

MpaKTnyecKkne 3aHATUA: He NpesyCMOTPEHO

KoHTpoAnbHble paboTbl: HE NpeayCMOTPEHO

CamocTosTenbHas paboTa obyyatowmxca: PelweHne ypaBHEHNNA.

Tema 12.3.

PelueHnA HepaBEHCTB C OA4HOM
nepemeHHOM

CoaeprkaHue yuebHOro matepumana:

1 PaBHOCMAbHOCTb HEPABEHCTB. Cuctemol n COBOKYMNMHOCTM HEPABEHCTB.

NabopaTopHble paboTbl: HE NpeayCMOTPEHO

npaKTVILIECKVIe 3aHATUA: HE NpeayCMOTPEHO
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KoHTpoAnbHble paboTbl: He NpeayCMOTPEHO

CamocTtonTenibHasA paboTa obyyatowmxca: PelueHmne HepaBeHCTB. 2
Tema 12.4. Coaep»kaHue yyebHoro matepuana: 2
Cuctembl ypaBHEHUI 1 | Cuctema ypaBHeHUI. PaBHOCUbHbIE CUCTEMbI YPaBHEHUN.

NabopaTtopHble paboTbl: He NpeayCMOTPEHO

MpaKTUYecKne 3aHATUA: HE NPEeAYCMOTPEHO

KoHTponbHble paboTbl: He NpeayCcMOTPEHO

CamocTosTenbHanA paboTta obyyatowmxca: PeleHne cuctem ypaBHeEHUN. 2

MoBTOpeHue 9
Bcero: 234
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3. YC/10BUA PEAI3ALMU YYEEHOW OUCLUN/IUHDI

3.1. TpeboBaHUA K MUHUMANbHOMY MaTepPUaIbHO-TEXHUUYECKOMY obecneueHuto

Peanunsauua y4dyebHoM AucumnanHbl TpebyeT Hanmumsa ydyebHoro KabuHeTa

MaTeMaTUKN.

O6opypoBaHue yuebHoro kabuHera:

1.

6.

7.

KnaccHaa pocka ¢ nATbto pabouyMmm  MOBEPXHOCTAMM C  MArHUTHOM
NOBEPXHOCTbIO.

JKpaH.
YepTerKHble MHCTPYMEHTbI AN1A paboTbl Ha KNAaCCHOM A0CKe.

YyebHO-meToAMYECKan NuTepaTypa Mo matematuvke (y4ebHMKKM, 3aZa4HUKM,
ANOAKTUYEeCKMe  maTepuasnbl, CNpaBo4YyHas  /MTepaTypa, Pa3aaToUHbIN
mMmaTepuan, nporpaMmmbl 0bydeHMa maTtemaTuKe, obpasoBaTesibHbIA CTaHAAPT
No mMaTemaTuKe, MeToau4YecKas anTepaTtypa Aas npenogasartens).

JKcnoHupyemble MmaTtepuanbl (Tabauubl, CNpaBoOYHbIA MaTepuan, Moaenwu,
NOPTPETbI Y4EHbIX-MAaTEMATUKOB U Apyrve matepuanst).

TexHu4yecKkume cpeactsa obydyeHus.

I'IporpaMMHoe obecneyeHune AN1A KOMMbOTEPA.

TexHUuecKue cpeactsa obyueHus:

ANANpPOEKTop,

rpadonpoekTop,

BMAEONPOEKLUMOHHAs annapaTypa,

TeNEeBU3NOHHbIN NPUEMHUK ¢ DVD-nneepom,

MY/IbTUMEANIAHDBIN NPOEKTOP,

HOYTOYK (MK).
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3.2. UupopmauymoHHoe obecneueHne obyyeHun

MepeueHb peKomeHAyembiX YyuyebHbIX uU3paHUMK, WHTepHeT-pecypcos,
AOMNOJIHUTE/IbHOW INTEepaTypbI

OCHOBHbIE UCMOYHUKU:
[Ona obyyarowmxcs

1. AnekcaHgposa J1.A. Anrebpa M Hayana maTtemaTMyeckoro aHaamsa. 10
Knacc. CamocTtoATenbHble paboTbl Ana yyawmxca obuieobpasoBaTesibHbIX
yupexgeHmn. — M.: MHemo3unHa, 2008.

2. AnekcaHgpoBa J1.A. Anrebpa u Havyana maTemaTMyeckoro aHanusa. 11
Knacc. CamoctoAatenbHble paboTbl Ana ydauwmxca obueobpasoBaTesbHbIX
yupexaeHmn. — M.: MHemo3wnHa, 2008.

3. ArtaHacaH J1.C., byty3os B.®., Kagomues C.b. u ap. l'eometpua. 10 — 11
Knaccbl. — M.: lNpoceeweHune, 2008.

4. Thnsbypr B.N. Anrebpa 1 Havyana aHanusa. 10 knacc. KOHTpobHbIE paboThI
ANA yyawmxca obuieobpasoBaTenbHbIX yuperkaeHni (6a3oBbli YpOBEHD). —
M.: MHemo3unHa, 2009.

5. Thusbypr B.U. Anrebpa n Hayana aHanmsa. 11 knacc. KoHTpoibHble paboThbl
ANA yyawmxca obuieobpasoBaTenbHbIX yuperkaeHni (6a3oBblii YpPOBEHD). —
M.: MHemo3uHa, 2009.

6. EpwoBa A.WU., Tonobopoabko B.B. CamocTtoaTenbHble W KOHTPO/bHbIE
paboTbl no reomeTpun ana 10 knacca. — M.: UJTEKCA, 2008.

7. EpwoBa A.WU., Tonobopoabko B.B. CamocToaTenbHbie W KOHTPOJIbHbIE
paboTbl no reomeTpun ana 10 knacca. — M.: UJTEKCA, 2008.

8. 3us b.l. Anpaktnyeckme matepuanbl no reometpun gna 10 knacca. — M.:
MNpocseweHune, 2001.

9. 3uB b.l. Angaktnyeckne matepuanbl no reometpum ana 11 knacca. — M.:
MpocseweHune, 2001.

10.Konmoropos A.H. n ap. Anrebpa v Hayana aHanusa. 10 — 11 Knaccbl. — M.,
2000.
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11.Mopakosuy A.l. Anrebpa n Hayana matemaTuyeckoro aHanmsa.1l0 — 11
Knaccol. B 2 4. Y. 1. YyebHuUK (6a308biit ypoBeHb). — M.: MHemo3unHa, 2009.

12.MoppgKosuy A.l'.v gp. Anrebpa 1 Hayana maTemaTMyeckoro aHanmsa.1l0 —
11 knaccobl. B 2 4. Y. 2. 3apgayHuK (6a3oBbin ypoBeHb). — M.: MHemMO3MHa,
2009.

13.UodmH M.A. MaTtemaTnKa B Tabaumuax U cxemax Ona CTaplUMX Kaaccos. —
MwuHck: NMonurpadmapker, 1998.

[ns npenonasatenen

1. AnekcangpoBa J1.A. Anrebpa M Hayana maTematTuyeckoro aHanmsa. 10
Knacc. CamocTosTenbHble pabotbl / Moa pea. A.l. MopaKkosuya. — M.:
MHemo3unHa, 2010.

2. AnekcaHgpoBa J1.A. Anrebpa “ Havana maTemaTMyeckoro aHanusa. 11
Knacc. CamocTosTenbHble pabotbl / Moa pea. A.l. MopakosBmya. — M.:
MHemo3unHa, 2010.

3. Thnsbypr B.U. Anrebpa v Hayana aHanmsa. 10 knacc. KOHTpoNbHbIE paboThI
ANA yyawmxca obuieobpasoBaTenbHbIX yuperkaeHni (6a3oBblil YpOBEHD). —
M.: MHemo3uHa, 2009.

4. Thn3bypr B.U. Anrebpa n Hayana aHanmsa. 11 kKnacc. KoHTpobHble paboTbl
ANA yyalmxca obuieobpasoBaTenbHbIX yupexkaeHni (6a3oBblii YpoBEHD). —
M.: MHemo3u1Ha, 2009.

5. EpwoBa A.WU., Tonobopoabko B.B. CamocToaTenbHbie W KOHTPOJIbHbIE
paboTbl no reomeTpun ana 10 knacca. — M.: UJTEKCA, 2008.

6. EpwoBa A.N., Tonobopoabko B.B. CamocTtoATenbHble W KOHTPOJIbHbIE
paboTbl no reomeTpun ana 10 knacca. — M.: UJTEKCA, 2008.

7. Matematnka. 5 — 11 Knaccbl: npobnemHo-pa3BMBaloWMe 3a[aHuUS,
KOHCNEKTbl YPOKOB, NpoekTbl / aBT.-cocT. I'.b. MonTtasckaa. — Bonrorpaa;:
Yuutenso, 2010.

8. Mopakosuy A.l., CemeHoB [1.B. Anrebpa M Hayana maTeMaTUYECKOro
aHanu3a. 10 — 11 knaccbl (6a30BbIN YPOBEHB): MeTogMyeckoe nocobue ana
yuntena. — M.: MHemo3uHa, 2010.
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9. depepanpHbIi  KOMMOHEHT  FOCY4ApPCTBEHHOrO  CTaHAapTa  obuwero
obpasoBaHunsa / MuHuctepctso obpasosaHua PO. — M., 2004.

10.MaTtematmka. 9 — 11 Knaccbl: NPOEKTHasA AeATe/NbHOCTb yyawmxcsa / aBT.-
cocT. M.B. Bennuko. — Boarorpag: Yuntenn, 2008.

JononHumenbHble UCMOYHUKU:

UHmepHem-pecypcsi:

1. http://pedsovet.su/ - cant yuutens ExaTtepuHbl [awkoBoi (coobuiecTso

MmeToan4yeckor Bsanumonomolun Pedsovet;
2. http://fipi.ru - begepanbHbIt MUHCTUTYT NEAATOTMYECKUX U3MEPEHU;

3. http://www.alleng.ru/edu - obpasoBaTefibHble pecypcbl NHTepHeTa

LUKOJZIbHUKAM U CTYAEHTAM,

4. http://fcior.edu.ru/ - pegepanbHbIN LEHTP MHPOPMALMOHHO-06Pa30BaTENbHbIX

pecypcos;
5. http://kollegi.kz/ - Meparornyeckunin xxypHan KasaxctaHa «Konnermy»;
6. http://www.nic-snail.ru - ueHTp TBOpUYECKMX MHULUMATUB CHenn;

7. http://edu-reforma.ru - ®akynbreT «Pedopma obpasoBaHUA»

O6pasoBaTenbHoro noprtana Mo yHusepcuTeT

8. http://um-razum.ru/ - Ym-pa3sym, canT A1a NporpeccuBHbIX yuuteneu;
9. http://rusedu.ru/ - apxns y4ebHbIX NPOrPamm 1 Npes3eHTaLnii;

10. http://www.uchportal.ru - yuutenbckuit noptan;

11. http://festival.1september.ru/ - dectmsanb negarornyeckux naen 1 ceHTabpsa

4. KOHTPOJ1b U OLIEHKA PE3Y/IbTATOB OCBOEHWUA YYEEHOW AUCLUMUNNUHDI

KoHTpOoNb M oOuUEeHKa pe3yibTaTOB  OCBOEHUA  y4yebHOM  AUCUMNAWUHDI
OCYLLLECTBASIETCA NpenoaasBaTesiemM B MNpouecce MNPOBeAEHUS MPaKTUYECKUX
3aHATMIN, NabopaTopHbIX U KOHTPO/IbHbIX PaboT, TEeCcTUPOBAHMA, a TaKXKe
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BbIMOJ/IHEHUA O6y‘-la}OLLI,MMMCFI AOMalWHNUX W MMHAUBUAYAJIbHbIX 3aAaHMﬁ,

NPOEKTOB, UCCNea0BaHUN.

Pe3ynbTaTbl 06y4eHUs (OCBOEHHbIE
YMEHMUSA, YCBOEHHbIE 3HaHMA)

®opMbl U METOAbI KOHTPOJIA U OLLEHKMK
pe3yNbTaToB 06yYeHUs

B pe3synbtaTe o0CBOeEHUA Yy4yebHOWM
AncumnanHbl «Matematmka» obyya-
HOLLMNCA AONKEH

3HaTb/l10HMMaTbZ

® 3HayeHMe MaTemMaTU4YEeCKOM HaYyKU
anAa peweHnA 3a/au,
BO3HUKaOLWKUX B TEOPUN “n
NPakKTUKe, WNUPOTY U B TO XKe

BpemA OrpaHN4EeHHOCTb
npunmeHeHuMA MmaTemaTn4ecCKkunx
metTogos K dHan3sy “n

MccnegoBaHWIO  MPOLLECCOB U
ABNEeHWI B Npupoae u obuiecTse;

® 3HayeHMe MpPaKTUKM U BOMPOCOB,
BO3HMKalOLWMX B camol
MaTemaTtuKke ana GopMnpoBaHMA K
Pa3BUTMA MaTEMATUYECKON HayKu;
MCTOPUIO PA3BUTUA MOHATUA YUCAa,
CO34aHUA MaTeMaTU4ecKoro aHa-
133, BO3HUMKHOBEHMA U Pa3BUTUA
reomeTpuu;

® yYHMBEPCa/bHbI XapaKTep 3aKOHOB
NIOTUKN MaTEMATUUYECKUX PaCCyK-
AEHWUIN, X NPUMEHUMOCTb BO BCEX
obnactax yenoBeyecKom penaTenb-
HOCTU;

® BEPOATHOCTHbIN XapaKTep pas/nu-
HbIX MPOLECCOB  OKpPY)KaloLWero

1. NHTepnpeTauua pe3ynbTaToB
HabnwaeHNn 33  [AeATeNbHOCTbIo
obyuyatoLlerocs B NPoLLecce OCBOEHMA
o6pa3oBaTeNbHOM NPOrpPamMmbl.

2. CrapTtoBasa pAuarHocTuka nogro-
TOBKM 0Oy4aloWMXCA NO LWKOJAbHOMY
Kypcy MaTEMATUKW; BblABAEHUNE
MOTMBALMUM K WUN3YYEHUIO HOBOTO
maTepuana.

3. TeKywmu KOHTPONb B hopMme:

- 3aLWMThl nabopaTopHbIX 7
NPaKTUYECKMX 3aHATUN;

- CaMoOCTOATENbHbIX PaboT No Temam
pa3nenos;

- KOHTPO/bHbIX paboT no Temam
pa3fenos AUCLUNANHDI;

- TeCtTMpoBaHuA (SaAaHVIFI Ha
pasindyeHume, KﬂaCCM(I)MKaLI,MIO,
OMNMO3HaHWe,; KOHCTPYKTUBHbIE
TUNnosble 3a4a41, HETUMOBLIE 3a,u,aq|/1);

- COCTaBNeHMEe KOHCMeKTa, nnaHa
oTBeTa (pa3BEépHyTOro);

- CaMOCTOAITE/IbHOrO peLleHns Kayec-
TBEHHbIX, PACYETHbIX 33434 TUMNOBOrO
BUAA;

- AoMallHen paboTbl;
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MUpa.
AJITEBPA
yMeTb:

BBIIIOJIHATH apupmeTniecKue
NEHCTBUS HaJ 4YHCIAaMH, coueTas
YCTHBIE U TNHCbMEHHBIE IPHUEMBI;
HaXOAWTh MPHUOIMKEHHbIE 3Haue-
HUS BEJIMYMH U IOTPELIHOCTH
BBIUMCICHUN  (abcomroTHass |
OTHOCHUTEJIbHAS); CpaBHHBATh

YHCJIOBBIC BLIPAKCHUA,

HaXOJIUTh 3HAYEHUS KOpHS,
jorapudma,

BBIDOKCHUU  Ha

CTEIICHHU,
METPUYECKUX

TPUTOHO-

OCHOBE OIPEIECICHUS, HCIOIb3Ys
opu HEOOXOAUMOCTH HHCTPYMEH-
TaJbHBIE CPEICTBA; IOJIb30BATHCS
NPUOJIMKEHHON  OLUEHKOW  TpH

MMPAKTHYCCKUX pacucTax,;

BBINIOJIHATH MPE0Opa30BaHMs BbIpa-

bopmyIIbI,
CBOMCTBaMU

JKEHUH,  MPUMEHSA
CBSI3aHHBIC Cco
cTerneHel, jorapudmMoB, TPHUTOHO-

METPUYECKUX (PYHKITUH;

Mcnonb3oBaTtb  NpuobpeTeHHble
3HAaHUA U YMEHUA B NPaKTUYECKOM
AEATeNbHOCTU U NoBCeaHeBHOM

XU3HU:

ANnAa NpPakTU4eCKUX pacdyeTtoB Mo

dbopmynbl,
cofeprKalime cTeneHun, paguKkanol,

dopmynam, BKAKOYaA
norapmopmbl n

GyHKUMK,
npu HeO6XO,CI,VIMOCTM CnpaBo4YHblE

TPUTOHOMET-

punyeckume nCcnosibdya

- OTYéTa MO npoAaesnaHHOW BHeay-
AVUTOPHOM camocToATeNbHOM paboTte

cornacHo MHCTPYKUUNU (ﬂpeﬂ,CTaB-
neHue I'IOCO6MFI, npeseHTauuu,
TeMaTUYEeCKoM ra3etbl, 3alnTa

pedepata, npeacrtaBieHMe Moaenen
NPaBUNbHbIX MHOTOrpPaHHWKOB,

nHpopmaumMoHHOe cooblieHue).

4. PybeKHblh KOHTPO/Ab MO Temam
«TpuroHomeTpumay, «AKCMOMbI
CTEPEOMETPUNY, «MpounssoaHan»,
«MHOrorpaHHUKN 1 Tena BpPaLLEHUAR,
«0b6obueHne

NOHATUA  CTEMEHMUY,

«Jlorapudpmy».

5. 3awmTa npoeKkta no BblGpaHHbIM

Temam: «BnmAHme  poxonoB  Ha
YpOBeHb XU3HU HaceneHmar,
«[1paBnnbHan nupamuaa,
«[lepneHaUKYNAPHOCTb  MPAMbIX WU
NNOCKocTen», «PacctoaHue OT TOYKMK
A0 nnockoctuy», «Kak  Apxumep
n3mepan obbem lwapa,

«HenpepbIBHOCTb PYHKUMKY», «JleHTa
Mébuyca n eé cBOMCTBaY,
«InemeHTapHaA Teopua ynpaBneHuA
3anacammn», «3010TOe CEYEHMNEN U ero

NMPUMEHEHME B apXUTEKTYPE ropoaa.

6. WUtorosas artrectauma B ¢opme

NMMCbMEHHOI0 3K3aMeHa.

7. B cnyyae ecan obyuatowmics

npeteHayeT Ha 6Gonee  BbICOKYIO

OTMETKY -  CNeumanbHblil  3a4éT
(npoBepoyHan paboTta C 3agaHMAMMK

NPOAYKTUBHOIO YPOBHSA).
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maTepuanbl n npocTtenwune
BbIYNCIUTENIbHbIE YCTPOMCTBA.

DYHKUUU U rpadPpukm
ymertb:

BBIYHCIIATh 3HAYCHHE (PYHKIIUU TIO
3aJJaHHOMY 3HAYEHUIO apryMEHTa
IPHU Pa3IMYHBIX CIOCcO0ax 3aJaHus
byHKINY;

ONpPENENATh OCHOBHBIE CBOMCTBA
YUCIOBBIX  (PYHKIMH,  WIUTIOC-
TPUPOBATH UX Ha rpaduKax;

CTpOUTh  TpadUKH  H3YYEHHBIX
(GyHKUMNA, WIUTIOCTPUPOBATH 110
rpauKy CBOMCTBa 3J€MEHTapHBIX

byHKIM;

UCIIOJB30BaTh TMOHSATHE (YHKIUU
JUISt OIMMCaHUsI u aHam3a
3aBUCHUMOCTEH BEJIUYMH;

Mcnonb3oBaTb  NpuobpeTeHHble
3HAaHUA U YMEHUA B NPAKTUYECKOMN
DEATeNbHOCTU U nNoBCeaHEeBHOM
YKU3HMU:

AN ONUCAHMA € MOMOLLbIO
OYHKUMM  pa3IMYHbIX  33aBUCK-

MOCTEWN, npeacraBneHnsA nx
rpadpuyecKkn, MHTepnpeTauum rpa-
dUKoB.

Havana MaTemaTuyecKkoro

aHanu3a

ymerTb:

¢ HAaXOJHUTb IIPOU3BOJHBLIC 3JICMCH-
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TapHbIX QYHKIIH;

® HCNOJIb30BaTh MPOU3BOJHYIO JUIS
W3yYeHHUS CBOWCTB GYHKIUH U
MOCTPOEHUS IPaPUKOB;

® IPUMEHATH  IPOU3BOAHYIO  JUIA
IIPOBEICHHUS IpUOIMIKEHHBIX
BBIYMCJICHUW,  pemarb  3aJadu
IIPUKJIATHOTO Xapakrepa Ha
HAaXOXXJIEHUE  HauOOJbIIEro U
HaWMEHBIIEr0 3HaYECHNU,

® BBIYUCIIATH B HpOCTCﬁMHX ciy4daiax
Iiomaaun )51 00BEMBI C
HCIIOJIB30BAHHUCM  OIIPCACIICHHOI'O
HHTCTpAia,

MCNoNb30BaTb  NpuobpeTeHHble
3HaHUA U YMEHUA B NPaKTUUYECKOM
DEeATeNbHOCTU U nNOoBCeAHEBHOM
YKU3HM ANA:

® pelleHMA NpUKAAZ4HbIX 33a4a4y, B
TOM ynucne coumanbHo-
9KOHOMMUYECKUX U PUINYECKMX, Ha
HavbonbliMe M HaMmeHbluune
3HaYeHus, Ha HaxoXaeHune
CKOPOCTU U YCKOPEHMUS.

YpaBHEHUA U HepaBeHCTBa
yMmeTb:

® pellaTh palMOHAJIbHBIE, TOKa3a-

TeJbHBIC, JOoTapuMUUYECKHUE, TPU-
TOHOMETPUYECKUE ypaBHEHUS,
CBOJSIIMECS K  JIMHEWHBIM U
KBaJIpaTHbIM, a TaKXE AaHaJlo-
IMYHbIE HEPABEHCTBA U CUCTEMBI;

® 1CMOJB30BaTh TpadUuecKuil METOA




peuieHus ypaBHEHUI u
HEPaBEHCTB;

U300pakaTb HAa  KOOPJAWHATHOU
IJIOCKOCTH PEIICHUs] ypaBHEHH,
HEPaBEHCTB U CHUCTEM C JIByMsA
HEU3BECTHBIMU;

COCTaBJIATh U PpCIIATh YPABHCHUA U
HCPABCHCTBA, CBA3BIBAIOIINC HCU3-
BCCTHBIC BCIINYHNHBI B TCKCTOBBIX (B
TOM YHUCJIC HpI/IKJIaIIHBIX) 3aJadax,

ncnonb3oBaTtb an06peTe|-||-|b|e
3HAHNA U YMEeHUA B I'IpaKTM‘-IECKOﬁ
AeATeNIbHOCTU U ﬂOBceAHEBHOﬁ
XU3HU:

ANA NOCTPOEHUS U UccnesoBaHuUA
npocTenwmnx MaTeMaTUYEeCKUX
Mmoaenemn.

KOMBUHATOPUKA,
CTATUCTUKA W  TEOPMUA
BEPOATHOCTEM

yMmeTb:

pemarb IpoCTeIMe KOoMOWHA-
TOpPHBIE 3a/1a9u METOIOM
nepebopa, a Takke C HCHOJIb-
30BaHHEM M3BECTHBIX (POPMYIT;

BBIUUCIISITh B IPOCTEUIIINX CIydasix
BEPOSITHOCTH COOBITH HAa OCHOBE
MOJCYETA YHCIIA UCXOJIOB;

Mcnonb3oBaTtb  NpuobpeTeHHble
3HaHUA U YMEHUA B NPAKTUYECKOMN
OEATeNbHOCTU U noBCeaHEeBHOMU
YKU3HMU:
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® NN1A aHa/lM3a peasibHblX YMC/TOBbIX

OAHHbIX, NPeACTaBAeHHbIX B BUAe
anarpamm, rpadmKos;

dHa/1n3a MHCI)OpN\aLI,MM CTaTUCTUN-
YECKOro XapakKTtepa.

FTEOMETPUA
yMeTb:

pacro3HaBaTh Ha uepTexax U
MOJIEIISIX TPOCTPAHCTBEHHBIE (op-
MBI;  COOTHOCHTH  TpPEXMEpHBIC
OOBEKTBI C WX ONUCAHUSIMH,
M300paKECHUSIMU;

ONKCHIBATh B3aHMMHOE PACIIOJIO-
JKCHUE TPSMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE, AaPryMCHTHPOBATh
CBOU CyXJIeHuss 00  3ToM
PaCIIOJIOKCHUY;

AHAJIM3UPOBATh B  MPOCTEUIINX
CIy4yasiX B3aMMHOE PacCIOJIOKEHUE
0OBEKTOB B MPOCTPAHCTBE;

M300pakaTb OCHOBHbIE MHOTOTPaH-
HUKWA W KPYTJbIE TeJa; BBITIOIHATH
YepTEeXH 10 YCIOBHIM 33/1a4;

CTPOUTH  NPOCTEUIINE  CEUYCHUSA
Ky0a, MPU3MbI, TUPaAMUJIBL;

pemarh  IUIAHUMETPHYCCKHE U
MPOCTCHIIIE  CTEPEOMETPUUCCKHUE
3aJa4d Ha HAXO0XKIECHHE TIE€OMET-
PUYECKUX BEJIWYUH (JUIMH, YTJIOB,
JI0IIaIe, 00BEMOB);

HCIIOJIB30BaTh Ipu PEICHUA
CTCPCOMCTPHUUCCKUX 3aJa4 IIJIaHH-
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MCTPHUUCCKUC q)aKTBI N METOJBI,

¢ [IPOBOJUTL AOKA3aTCJIBbHBLIC pPac-
CYXXACHU B XOAC pCHICHUA 3a/1a1,

Mcnonb3oBatb  NpuobpeTeHHble
3HAaHUA U YMEHUA B NPaKTUYECKOM
AEeATeNbHOCTU U NOBCeaHEeBHOM
YKU3HU:

e AnNa  wccneposaHuna (mogenupo-
BAHMA) HECNOMKHbIX MPaKTUYECKMX
CUTyaUMM Ha OCHOBE W3YYEHHbIX
dopmyn 1 cBOMUCTB duUryp;

® BblYMCEHUA obbemos n
naoLaaen NOBEPXHOCTEN
NPOCTPAHCTBEHHbIX Ten npu
PelWeHNnn MNPaKTUYECKUX 3apad,
Mcnonb3ya npu Heobxo-AMMOCTU
CNPaBOYHUKMU M BbIYUCAUTENbHbIE
YCTPOMCTBA.

Pa3pabotunku:

Kroy CNO «KamyaTcKkuii neparornvyeckmin Konneax», 3aBeayowas oTaeNeHnem
dusmnyeckomn kynbTypbl T.HO. AtobuHa

KFOY CMNO «KamyaTckMit  neparorMyecknii  Koaneaxk», npenogaBaTesb
MHPOPMATUKKN U MmaTemaTnKn W.A. byKau

JKcnepTbl:
(mecTo paboTbl) (3aHMMmaeman AONKHOCTD) (MHuumansl, pammnma)
(mecTo paboTbl) (3aHMMaemas [0MKHOCTD) (MHUUMansl, pammnua)
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