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1. IMosicHuTeIbHAA 3aNIMCKA

[Iporpamma no yueObHomy npeamety «MaTtemaTuka» pa3paboTaHa Ha OCHOBE:

(dbenepaabHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro OOIIero
00pa3zoBaHus, YTBEPKIACHHOTO MpUKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
Oeneparuu ot 17 masg 2012 1. No 413;

MPUMEPHON TporpaMMbl 00IIIe00pa30BaTEIbHON Y4eOHOM AMCIUIUIMHBEI MaTeMaTHka:
anreOpa ¥ Hayajla aHaiau3a; TeoMeTpusi g  NpodecCHOHaIbHBIX 00pa30BaTEIbHBIX
opraHu3anuid,  pekoMeHgoBaHo  DeaepanbHBIM  TOCYJApPCTBEHHBIM  aBTOHOMHBIM
yupexaeHuem «denepanbHblii MHCTUTYT pa3BuTus oOpazoBanus» (OPI'AY «DUPO») B
KauecTBe MPUMEPHOM MPOrpaMMbl JJIsl peaju3allid OCHOBHOW MpodeccroHaIbHOM
obpazoBarenpHOM porpamMmMbl CIIO Ha 6a3ze ocHOBHOTO 00IIero 00pa3oBaHusl C MOJIyYCHHEM
cpearero obmero oOpaszoBanust IIporokom Ne 3 ot 21 wmromsa 2015 r. Perucrpanuonubri
HoMmep perieH3uu 377 ot 23 utoiist 2015 1. DI'AY «DUPO».

Marematuka sBIseTCs (QyHIAMEHTAILHON 00111e00pa3oBaTeIbHON TUCIUIIMHOW CO
CJIOXKUBIITUMCSI YCTOWYUBBIM COJCpKAaHUEM U OOMUMH TpeOOBaHUAMH K IOATOTOBKE
00yJarommxcs.

Peanuzammst o0mux mesneit n3yv4eHus MaTeMaTUKH TPATUITMOHHO (POPMHUPYETCSI B YETHIPEX
HaIpaBJICHUSIX — MeToAn4YecKoe (oOIee mpeacTaBieHne 00 HIesX U METoJAaX MaTeMaTHKH),
MHTEJUICKTYaJIbHOE pPAa3BUTHE, YTWIMTAPHO-TIPAarMaTHYEeCKOE HampaBiieHue (OBJIaJIeHUE
HEOOXOJIMMBIMH KOHKPETHBIMHM 3HAHUSIMH M YMEHMSIMH) U BOCIUTATEIbLHOE BO3jcicTBHE. B
CBS3M C OTUM JaHHas IporpamMma ydeOHoro mpemMera «MaTemaTHKa» OpHEHTHpOBaHa Ha
JTOCTUKCHUE CIICAYIOIMMNX LeJIeH:

1) B Hanpaenenuu MUYHOCMHO20 PA3ZBUMUSL:

dbopMHupoBaHrE TIPEACTABICHUH O MaTeMaTHKEe KaK YHHUBEpPCAJIbHOM S3bIKE HAyKH,
CPEIICTBE MOJICIUPOBAHUS SIBICHUH U MPOIECCOB, 00 UIEIX U METOJIaX MAaTEMATHUKHU;

Pa3BUTHE JIOTUYECKOTO MBIIICHUS, TIPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMHUIECKOM
KyJbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha ypOBHE, HEOOXOAMMOM i  Oymymiei
mpodheCCHOHATLHON ASATeILHOCTH, TS TIPOIOJDKCHHS 00pa30oBaHusI U CaMOOOPa30BaHMS;

BOCITUTAHUE CPEICTBAMH MAaTEeMAaTHKU KyJIbTYPbl IMYHOCTH: OTHOIICHUS K MaTEMATHUKE KaK
YacTH OOIIeUeIOBEYECKOM KYJBTYpPhl: 3HAKOMCTBO C HCTOPUEH pa3BUTHSI MaTeMaTHKH,
IBOJIONMECH  MaTEMaTHYeCKUX  WJCH, IMOHMMAaHUS 3HAYAMOCTH  MAaTeMaTHUKH IS
0OIIECTBEHHOTO TIPOrpecca;

2) B MemanpeomMemnom HanpasieHul.

IUIAHUPOBAHUS U OCYIICCTBJICHHUS aJITOPUTMUYECKON JIEATETbHOCTH, BBIIOJHEHHUS
3aJIaHHBIX U KOHCTPYUPOBAHUS HOBBIX aITOPUTMOB;

penieHrs: pa3HooOpa3HBIX KJIACCOB 3aJlay M3 PA3IUYHBIX Pa3lIesioB Kypca, B TOM YHCIIE
3a/1a4, TpeOYIOIIMX MOUCKA MYTH U CIOCOOOB PEILICHUS;

WCCJICIOBATEILCKON  JCATENIBHOCTH, Pa3BUTUS UJCH, TMPOBEIACHUS JKCIIEPUMEHTOB,
0000111eHHs, TOCTAHOBKHU ¥ (POPMYJIMPOBAHUS HOBBIX 33]1a4;

SICHOTO, TOYHOT'0, TPAMOTHOT'O M3JIOKEHUSI CBOMX MBICJIEH B YCTHOW U MHUCHMEHHOMW PEYH,
WCIIOJIb30BAHUSI  PA3NIMYHBIX  SI3BIKOB ~ MAaTEMAaTHKU  (CJIOBECHOTO, CHUMBOJIMYECKOTO,
rpaduyeckoro), CBOOOJHOTO TEpexojia C OJHOTO s3bIKAa Ha JPYroMl s WITIOCTPAIINH,
WHTEPIPETAlUN, apTyMEHTAIIUHN U I0Ka3aTelIbCTBA,

MPOBEICHUSI JTOKA3aTEeNIbHBIX PACCY)KICHUN, apTyMEHTAIlUH, BBIIBIKCHUS TUIIOTE3 U UX
00OCHOBAHMS,

MOMCKa, CUCTEMAaTHU3alliy, aHaju3a W Kiaccupukamuu wHOOPMAIUKM, HCTOIb30BAHUS
pazHo00Opa3HbIX HHPOPMAITMOHHBIX UCTOUYHUKOB;

3) B npeomemnoMm HANPAGIEHUU:

OBJIAJICHUE MATEeMAaTUYCCKUMHU 3HAHUSIMHU M YMEHUSMH, HCOOXOJAMMBIMHU B MOBCEIHEBHON
KU3HU, UIS W3YYCHHUs UIKOJBHBIX ECTECTBEHHBIX IUCIIUIUIMH Ha 0a30BOM YpOBHE, s
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MoJIydeHus: 00pa3oBaHMs B 00JacTSIX, HE TpeOyrONMX YIIyOJIeHHOW MaTeMaTHYeCKOM
MOJITOTOBKH;

pa3BUTh TMPEJCTABICHUS O YHWCJIE W POJIM BBIYUCICHUH B YEJIOBEYECKOW IPAKTHUKE;
chopMupoBaTh  MPAKTUYECKHE  HABBIKM  BBIMOJIHEHUS  YCTHBIX,  IHCbMEHHBIX,
WHCTPYMEHTAJBHBIX BHIYUCICHUH, PA3BUTh BRIYUCIIUTEIBHYIO KYJIBTYPY;

OBJIAZIETh CHMBOJIMYECKHUM SI3BIKOM alreOpbl, BbIpabOTaTh (POpMabHO-ONEPATUBHBIC
anreOpandeckre yMEHHsT M HAYYUTbCS MPUMEHSITh HMX K PEIICHHUI0O MaTeMaTHYeCKUX U
MPAKTHYECKHX 3a7a4;

W3YYHTh CBOWCTBA W TpaQUKU DSIEMEHTAPHBIX (YHKIWNA, HAYYUTHCS HCIOIH30BAThH
byHKIMOHAIbHO-TpadUUEeCKHe MPEICTaBICHUS Ui ONHUCAaHUS M aHalu3a pealibHbIX
3aBUCHUMOCTEH;

pa3BUTh TPOCTPAHCTBEHHBIC NPEICTABICHUS W W300pa3UTENbHBIE YMEHUS, OCBOUTH
OCHOBHBIE (aKTBI M  METOJbl IJIAHUMETPUHM, [O3HAKOMHUTBHCS C  MPOCTEHIIUMU
MIPOCTPAHCTBEHHBIMH TEJIAMU U UX CBOHCTBAMHU; IMOTYYHUTh MPEACTABICHHAS O CTATHCTUICCKUX
3aKOHOMEPHOCTSX B pEAIbHOM MHpPE W O Pa3MYHBIX CIOco0aXx WX U3y4YeHus, 00
0COOEHHOCTSIX BBIBOJIOB U ITPOTHO30B, HOCSIIMX BEPOSTHOCTHBIN XapakTep;

Pa3BUTh JIOTUYECKOE MBIILIICHUE U PeUb — YMEHHUE JIOTHUECKH OOOCHOBBIBATH CYKJICHUS,
MPOBOJNUTH HECIIOKHBIE CHCTEMATU3allid, MPUBOJUTh TPUMEPHl M KOHTP TPUMEPHI,
WCIIOJIb30BaTh PA3JIMYHbIC SI3BIKM MATEMAaTUKU (CIOBECHBIM, CUMBOJIMYECKUH, TpadUueCcKHii)
IUIs1 WILTIOCTPALIMY, HHTEPIPETAIlUH, apTyMEHTAllMU U I0Ka3aTeIbCTBA;

chopMUPOBATH TPEACTABICHUS 00 W3y4YaeMbIX IMOHATHSIX M METOJaX KaK BaXHEHUIINX
CpeICcTBaX MaTEMAaTUYECKOTO MOAEIUPOBAHUS peabHbIX MPOILIECCOB U SBICHUI.

OcHOBY mporpaMMbl COCTaBIISIET COJAEpXaHHE, COTJIACOBAaHHOE C TpeOOBaHUAMU
(beneparbHOTO KOMIIOHEHTA TOCYJapCTBEHHOTO CTaHIapTa CPEIHEro OOIIero oOpa3oBaHUS
6azoBoro ypoBHs. [Ipu u3yuenun ydeOHoro mpenmera «MaremaTuka» Ha 0a30BOM YpOBHE
NPOJOJDKAIOTCA W TMONYyYaroT pa3BUTHE COJAepXkKaTelbHble JIMHUU: anreOpanueckas,
TEOPETUKO-(PYHKIIMOHANIbHAS, JIMHUS ypaBHCHWH W  HEPABEHCTB, TeOMETpUYecKas,
CTOXacTUYeCcKasi, BBOAUTCS IMHUS «Havyana MaTeMaTHuecKoro aHaan3a.

B pamkax ykazaHHBIX COJIEpKATENIbHBIX JIMHUN PEHIatoTCs CIEAYIOUNe 3a0ayu:

—  CHCTeMaTH3aIus CBEJICHUHN O YUCIIaX; M3YYCHHE HOBBIX BUIOB YHCIIOBBIX BBIPAKCHUHN U
(GbopMyJI; COBEPIICHCTBOBAHHE TPAKTUYCCKUX HABBIKOB M BBIUYUCIHUTEIBHOU KYJIBTYPHI,
paciiupeHre M COBEPIICHCTBOBaHHE aireOpanyueckoro ammapara, c(HOpMHUPOBAHHOTO B
OCHOBHOMW MIKOJIC, M €r0 NMPUMCHCHHE K PEIICHUI0 MAaTEMAaTHUYCCKUX M HEMaTEeMaTHUYCCKHUX
3ajad;

— pacHMpeHHe U CHCTeMaTH3aIus OOIUX CBEACHUN O (YHKIHSIX, MMOTIOJHEHHE Kiacca
M3y4aeMbIX (QYHKIMNA, WUTIOCTpAIMS MIUPOTHI TPUMEHEHHs] (YHKIUA A7 ONHCAHUS |
W3YYCHHUS PEATbHBIX 3aBUCUMOCTEH;

— W3y4YeHHE CBOWCTB TMPOCTPAHCTBEHHBIX Tel, (OpMHpPOBaHHE YMEHHUS TMPUMEHSITH
MIOJTyYEHHBIC 3HAHUS JJISl PEIICHUS MPAKTUIECKHUX 3a]1a4;

— pa3BUTHE TMPEICTABICHUNA O BEPOATHOCTHO-CTATUCTHUCCKUX 3aKOHOMEPHOCTSIX B
OKpY’KaroIlleM MHpE, COBEPIICHCTBOBAHUEC WHTEIUICKTYaJbHBIX M PEUYCBBIX YMCHHU IyTEeM
o0oranieHuss MaTeMaTHYECKOTO SI3bIKA, PA3BUTHUS JIOTHYECKOTO MBIIILJICHHS;

— 3HAKOMCTBO C OCHOBHBIMH HJICSIMU U METOJAMH MaTEMaTHUECKOTO aHATN3a.

Nzydenne ydeOHOTO mpenMera «MaTemaTnkay Kak MpoQpHIBHOTO, OPUCHTHPOBAHHOTO HA
TEXHUYECKUU mpoduiib, yueOHOro npeameTa 00ecneynBaeTCs:

— BBIOOPOM Pa3JIMYHBIX MOJIXOJO0B K BBEJECHUIO OCHOBHBIX MOHATHUN, OPUEHTHPOBAHHBIX
Ha TEXHUYECKYIO COCTaBIISIOUIYIO;

— yueOHbIE 3aJlaHus, OPUEHTUPOBAHBbI Ha A()PEKTUBHOE OCYIIECTBICHHUE BHIOPAHHBIX
IEJIEBBIX YCTAaHOBOK;



— CIEKTp 3aJaHuil OPHEHTUPOBAH Ha JACSTEIbHOCTHBIE XapaKTEPUCTUKH BBIOPAHHOM
CHEIUATBHOCTH.

[TpodunbHas cocTaBisArOIIas OTpaXaeTcsl B TPEOOBAHUAX, K MOATOTOBKE OOYYaIOIIHUXCS B
YacTu:

oOmielt cucTeMbl 3HAHWN: COJAEpKATEIbHbIE MPUMEPHI HCHOIb30BAHUS MAaTEMAaTHUYECKHUX
uael 1 METOJ0B B MPOGECCHOHAIBHON JIEATEIbHOCTH;

YMEHUIA: OpUEHTAIMSI Ha aITOPUTMUYECKHI CTHIIb TO3HABATENILHOM e TeIbHOCTH;

MPaKTUYECKOTO HUCIOJIb30BaHUSI MPUOOPETEHHBIX 3HAHUM M YMEHUW: WHIUBUIYAIBHOTO
y4eOHOTO OIBITa B MOCTPOCHUU MATEMATUYECKUX MOJIEJICH, BHIMOTHEHUH WMHAUBUAYATbHBIX
UCCIIEI0BATEIbCKUX MTPOEKTOB.

OcobOeHHOCTH OpraHu3aluy y4eOHOTO mpoliecca Mo mpeaMery «Maremathkay. ypouHas
cucTema.

OcHoBHblE (QOpPMBI OpraHM3allud y4yeOHOro mpolecca — (poHTalbHAs, TPYIIOBasd,
WHIUBUIYaTbHAS.

B nmanHOM Kypce BeaylmMMu METOJaMu OOy4YeHUs MPEIMETY SIBISIOTCS: OOBSICHUTEIHHO-
WUTIOCTPATUBHBIN U PENPOAYKTUBHBIN, XOTS UCIOJIb3YETCSI U YACTUYHO-TTOMCKOBBIIA.

CamocrosiTenbHast padoTa SIBJIsSETCS OJHUM W3 BUAOB yuyeOHBIX 3aHATHN. [Ipu n3yueHun
y4ueOHoro npeaMera «MaTtemaTika» oHa IPOBOIUTCS C IIEJIbIO:

— CHCTEMaTH3alliy U 3aKpEIUICHUs MOIYYEHHBIX TEOPETUUECKUX 3HAHUHN U MPAKTUUYECKUX
yMEHUI 00y4YaroImxcs;

—  yrayOJieHus ¥ pacUIupeHHs] TEOPETHUECKUX 3HAHUM;

— ¢dopMHpOBaHUS YMEHUW MCIOIB30BaTh CIIPABOYHYIO U CIICUATBHYIO JIUTEPATYPY;

— pa3BUTHUSA [I0O3HABATEJIbHBIX CIIOCOOHOCTEN M AaKTUBHOCTH OOYYaIOLIMXCS: TBOPUECKOU
WHUIIMATUBBI, CaMOCTOATEIBHOCTH, OTBETCTBEHHOCTH | OPTaHM30BAaHHOCTH,

— GOpMHpOBaHUS CAMOCTOSITEIBHOCTA MBIIUICHHS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPUICHCTBOBAHUIO U CaMOpeaIn3alluy;

—  pPa3BUTHUSA UCCIEAOBATEIBCKUX YMEHUIA.

B nporpamme yue6HOTO npeamera «MateMaTHKay MpeTyCMOTPEHBI TaKue BUIIBI M (HOPMBI
BHEAYIUTOPHOM CAMOCTOATEIHHONW pabOThl OOYyYArOMIMXCsl KaK: BBIMOJHEHUE TPYIIOBBIX,
WHIUBHUIyaJIbHBIX MPOEKTOB, HAMNHCAHWE TBOPUYECKUX paboT (IOKIAIOB, COOOIICHUN),
COCTABJICHHE M PEIICHHE MAaTEMaTHYECKUX KPOCCBOPJOB HAa MaTEMaTHYECKUE TOHATUS U
OTIpe/IeTICHsI, BBITIOJTHEHNE 3a/IaHUH 110 aNTOPUTMY, COCTABIICHUE U 3aIOJHEHUE TaOJIHIl TS
CUCTEMATU3allud y4eOHOr0 MaTrepuana, HW3rOTOBJICEHHE MOJENEH T€OMETPUUYECKUX Tel,
WHIUBUIYyaJbHBIE JOMAIHUE 3aJaHusi, padoTa ¢ y4eOHOU IMTepaTypoll M pecypcamu
Internet.

KoHTponb ¥ olleHKa pe3yibTaTOB OCBOCHUS Y4e€OHOM AMCIHMIUIMHBI OCYIECTBISETCS
MpernojiaBaTesieM B MPOIECCe TMPOBENCHUS MPAKTUUECKUX 3aHATHUN, KOHTPOJBHBIX pabdoT,
JTMAarHOCTUYECKOTO TECTUPOBAHMS, a TAaK)KE BBITIOJIHCHUS OO0yUYalOMIUMUCS WHANBUAYATbHBIX
3aJJaHU, MPOEKTOB, UCCIIEAOBAHUIA.

«MatemaTtrkay B MpogecCHOHAIbHON 00pa30BaTeIbHON OPraHn3alui U3y4aeTcs ¢ y4eTOM
TEXHUYECKOTO Mpoduiis moaydyaeMoro oopasoBaHus. B CBsS3M ¢ HU3KUM YPOBHEM 3HAHUU H
MO3HABATENIbHON AKTUBHOCTH CTYJEHTOB, JUISl aKTMBM3allMM 3HAHWUW BBIACIICHBI Yachl s
MOBTOPEHHUS paHee M3ydYeHHOTro Matepuana. [Iporpamma y4eOHOTO MpeaMeTa paccurTaHa Ha
MaKCUMaJIbHYI0 y4eOHYI0 Harpy3ky — 427 4acoB, B TOM YHWCJIE 3aHATHH Ha ypokax — 285
4acoB, CaMOCTOsITeNIbHAs paboTa oOy4Jaromuxcs — 142 gaca.

N3yuenue yuebHOTro npeamera «MaTeMaTrKay 3aKaHYMBACTCSI TUCbMEHHBIM 3K3aMEHOM.



2. OO0mAas XapaKTepUCTHKA Y4eOHO# THCHHMILITHHBI, Kypca

Matematuka BXOIUT B MpeIMETHYIO0 obsacTh «MareMmaTuka U MHQOpMATHKa» U JTOJDKHA
00eCIeYnTh:

— chOpMHUPOBAHHOCTh MPEACTABICHUNA O COLMAIBHBIX, KYJbTYPHBIX U HCTOPHUUYECKHUX
(bakTopax CTaHOBJICHUSI MATEMATHUKH;

— cOopMHPOBAaHHOCTH OCHOB JIOTUYECKOTO, AJITOPUTMUYECKOTO U MaTeMaTUYECKOTO
MBIIILICHUS;

— chOpMHPOBAHHOCTh YMEHHM NPUMEHSITh IOJYYCHHbIC 3HAHUS TPU  PELICHUU
pa3IMYHbIX 3a/]a4;

— chOpMHUPOBAHHOCTh MPEACTABICHUM O MAaTeMAaTHKE KaK YacTH OOIIeYeI0BEUYeCKOM
KYJIbTYpbl, YHUBEPCATHHOM SI3bIKE€ HAyKH, MO3BOJISIONIEM OMHUCHIBATH M M3y4aTh peabHbIC
IPOLIECCHI U SIBJICHHUS.

— copMHUPOBAHHOCTh MPEACTABICHUI O BIUSHUM HH(DOPMAIMOHHBIX TEXHOJOTHI Ha
KU3Hb YeJIOBEKa B OOIIECTBE; MOHUMAHUE COIMAIBHOTO, IKOHOMUYECKOTO, MOJIUTUYECKOTO,
KyJbTYpPHOTO, IOPUIUYECKOTO, MPUPOJHOTO, HAPrOHOMHUYECKOIO, MEAMULMHCKOrO U
(U3HOIOTUYECKOTO KOHTEKCTOB HH(POPMAIIMOHHBIX TEXHOJIOTHIA.

Huctmmuinaa ~ «MatemaTuka»  cmocodctByeT  (GOPMHPOBAHUIO y  CTYICHTOB
MaTeMaTUYECKOTo armapara sl pelieHus 3a/1a4 U3 pa3HbIX pa3/ieJOB MaTEMATHUKH, CMEKHBIX
MIPEAMETOB, OKPYKAIOIIEH peaibHOCTHU. SI3bIK anreOpbl NOJYEPKUBAET 3HAUEHUE MaTEMaTUKU
KaK sI3bIKa I TIOCTPOCHMSI MAaTEMaTUYECKUX MOJIEIe MPOLEeCCOB M SABJICHUN PEATTbHOTO
Mmupa. B 3amaun u3ydenus anreOpbl BXOIAT TaKKe Pa3BUTHE aITOPUTMHYECKOTO MBIILICHUS,
HEOOXOJMMOr0, B YacCTHOCTH, JUIsi OCBOCHHS Kypca HMH(POPMATHKH, OBJAJIEHUE HaBBIKAMU
JIETYKTUBHBIX paccyxneHuid. [IpeobpasoBanre CUMBOIBHBIX (POPM BHOCHUT CHEIUPUICCKUAN
BKJIAJl B Pa3BUTHE BOOOpaXKEHHUS OOYyYalOlIUXCs, UX CIHOCOOHOCTEW K MaTeMaTHYEeCKOMY
TBOpUECTBY. B OCHOBHOI 1IKOJIE, KOTOPYIO YK€ MPOLLIN 00yUYaroIuecs KOJJIeaKa, MaTepual
TPYIIUPYETCS BOKPYT pPAIlMOHANBHBIX BBIPAKEHWH, a BOT BOMPOCHL, CBSI3AHHBIE C
UPpALMOHATBHBIMA ~ BBIPQXKCHHSIMH, C  TPUTOHOMETPUYECKHUMH  (QYHKIUSIMUA U
npeoOpa3oBaHUsIMU, BXOASAT B COAEpKAHME Kypca MaTeMaTHKH CpPeJHEero OOIIero
oOpazoBaHHMs B  TMpeaeinax  OCBOCHHS ~ OOpa3oBaTENbHBIX  MPOTPAMM  CPEIHETO
mpoheCCHOHATTLHOTO 00pa30BaHMUS.

Baxubiii paznen «®@yHKIUM, UX cBoiicTBa M rpagukm». CoaepkaHue 3TOro pasjiena
HAIIEJICHO Ha TOJIyYeHHE CTYJICHTaMH KOHKPETHBIX 3HAHUM O (YHKIMU KaK BaKHEHIIeH
MaTeMaTUYeCKONH MOJIETH MJisi OMHCAaHWS M MCCIEIOBAaHUS Pa3HOOOpa3HBIX MPOIIECCOB.
N3yuenue 3TOoro Marepuana CHoCOOCTBYET Pa3BUTHIO Y CTYJEHTOB YMEHHUS HMCIOJIb30BaTh
pa3NuyHbIe S3bIKM MATEMATHKHU (CIIOBECHBIM, CHMBOJIUYECKUH, Tpad)uuecKuii), BHOCUT BKJIaj]
B (OpMHpOBaHWE TPEJACTABICHUN O pOJM MaTeMaTHUKA B Pa3BUTHUH LUBWIM3AIUH U
KYJIbTYpBI.

Paznensr «KomOumHaTopuka», «CTaTHCTHKA M TEOPHUS BEPOATHOCTH» — 00S3aTEIbHBIN
KOMITOHEHT CPEIHET0 00IIero 00pa3oBaHusl, yCHINBAIOIIMKA €T0 MPUKIIATHOE U MPAKTHIECKOE
3HaueHue. [Ipu momydeHun mnpoQecCHOHaTBLHOTO 00pa30BaHUsl ITOT MaTepuan HEOOXOAUM,
MpexJe Bcero, st popmupoBanus GyHKIMOHAIBHON IPAMOTHOCTH — YMEHHUS BOCTIPUHUMATH
Y KPUTHUYECKU aHATM3UPOBAaTh HHPOPMAIIHIO, KOTOpas MPEJCTaBICHA B Pa3IMYHBIX (OpMax,
MOHUMAaTh BEPOSTHOCTHBINM XapaKTep MHOTHX peajbHBIX 3aBUCUMOCTEH, MPOU3BOIUTH
MPOCTEUIINE BEPOSITHOCTHBIE pacyeThl. V3yuyeHHe OCHOB KOMOMHATOPUKU TO3BOJIAT
CTYJEHTaM OCYIIECTBIIATh PACCMOTPEHUE CIIydaeB, Mepedop U MOACUET YKcia BapUaHTOB, B
TOM YHCJIE B IPOCTEUIINX MPUKIIATHBIX 3aa4ax.

[Ipu U3yueHnn CTaTUCTUKU U BEPOSITHOCTU OOOTAIAIOTCS MPEACTABICHUS O COBPEMEHHOM
KapTUHE MHUpa U METOJax €ro HccieaoBaHus, popMHUpyeTcs MOHUMAaHUE POJIM CTATUCTUKU



KaK MCTOYHHMKA COLUMAJIbHO 3HAYUMOW HH(pOpMalMM, U 3aKIaJbIBAIOTCS  OCHOBBI
BEPOSATHOCTHOTO MBIITICHUSI.

Hucuurminnaa «MaTemaTHKa» TECHO CBs3aHa C TaKUMH YYEOHBIMHU IpeIMETaMu Kak
«®Puzukay, «Mupopmaruka», «TexHuyeckas MeXaHHKa», TI[OITOMY TpPU HU3YYECHUU
HE00X0AMMO O0palllaTh BHUMaHUE CTYJCHTOB Ha €€ MPUKIAAHOW XapakTep, Ha TO, TIe U
KOTJla H3y4aeMble TEOPETHYECKUE IIOJIOKEHUS M TMPAKTUYECKUE HABBIKU MOTYT OBIThH
UCTOJIb30BaHbl B MPAKTHUYECKOH AestenbHOCTU. M3yueHne marepuana HEOOXOJUMO BECTU B
dbopme, NOCTYNMHON MOHUMAHUIO CTyJaeHTOB. HeoOxomumo coOmogaTh MPEeeMCTBEHHOCTh B
oOy4eHHH, €IMHCTBO TEPMUHOJOTMM W O0O03HAUYECHW B COOTBETCTBUHM C JEHCTBYIOIIUMU
denepanbHBIMU TOCYJIAPCTBEHHBIMHM CcTaHaaptamu. [Ipu mnpoBeeHMH 3aHATHIA CcledyeT
UCIIOJIb30BaTh y4eOHble MOCOOWs, TEXHWYECKUEe U HaIJSIAHBIE CpeACTBAa OO0y4eHwus,
M0JI30BATHCS IPU HEOOXOAUMOCTU KAIbKYJISITOPOM.

B ydeGHOM mporiecce UCIOIb3YI0TCA CIENYIOINE TIe1arornuecKie TEXHOIOTHHU:

— TEXHOJOTrusi MpOOJEMHOTO OOy4YeHHs, C LETbI0 [OMOYb OOYYArOIIMMCSl TOJHEEe
MPOSIBUTH CBOM CIOCOOHOCTH, Pa3BUBATh CAMOCTOSITEIBHOCTh, WHUIIMATUBY, TBOPYECKUU
MOTEHIIMAJ, UCCIIEJIOBATEIHLCKUE HABBIKH,

— TexHonorus audQGepeHInPOBAHHOTO O0YYEHHUs, C LETbI0 OO0yueHUs 00yYaroIIuXcs
IUIAHUPOBATH CBOE BpPEMsl ISl BBIMIOJIHEHHS 3aJaHHM, BHIOMpPAaTh ypOBEHb MOJATOTOBKH Ha
JAHHOM JTare;

—  TEXHOJIOTHUS MPOEKTHOT0 00yUYeHUs, C eNIbI0 (POPMUPOBAHUS y O0YUAIOLTUXCS YMEHHMA
MOCTPOEHUSI MATEMATUYECKUX MOJIEICH U3 pa3IMUHbIX MPO(EeCCHOHATBHBIX chep;

—  uHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE ~ TEXHOJOTHUH, C I1ENbI0 aKTUBH3UPOBATH
MO3HABATENIbHYIO IEATEIbHOCTh, CIIOCOOCTBOBATH PAab0OTE B CAMOCTOSITEILHOM PEXHUME.

B pesynbTaTte n3yuenus yueOHOro npeaMera «MaremMaTuka» CTyJeHT HAyYUTCSl TOHUMATh:

— 3HAaYeHUE MATEeMAaTHYECKOW HAYKH JUIS PEIICHUs 3a]ad, BO3HUKAIOUIUX B TEOPUH U
MPAaKTUKE; MIUPOTY U B TO K€ BPEeMsl OTPaHMYEHHOCTh MPUMEHEHUS MaTeMaTHYEeCKHX
METO/IOB K aHAJIM3Y U UCCIIEIOBAHUIO MPOILIECCOB U SBJICHU B MIPUPOJE U OOIIECTBE;

— 3HaueHWE TPAKTUKH U BOMPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaThKe JJis
dbopMUpOBaHUS W PA3BUTHS MATEMAaTHYECKON HAyKH; MCTOPHUIO PA3BUTHS TMOHATUS YHUCIA,
CO3/IaHUsI MATEMAaTUYECKOTO aHAIN3a, BOSHUKHOBEHUS U PA3BUTHUS T€OMETPUU;

— YHHMBEpPCAJBHBIM XapakTep 3aKOHOB JIOTUKM MAaTEMaTHUYECKHX PaCCyXIEHUH, HX
MIPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUECKOH eATEIbHOCTH;

—  BEPOSTHOCTHBIN XapaKTep Pa3IMUHBIX MPOIECCOB OKPYKAIOIIETO MUPA.

«AJIT'EBPA»»

OBJageer yMeHUsIMH:

—  BBIMIOJIHATH apuUPMETHUECKUES IEHCTBUS HAJ YUCIIAMH, COYETast YCTHBIC W MUCbMEHHBIC
MPUEMBI; HAXOAWTh MPUOJMKCHHBIC 3HAYCHUS BCIMYMH M TIOTPEHTHOCTH BBIUMCICHUN
(abcomroTHAs ¥ OTHOCUTENIbHAS ); CPABHUBATH YUCIIOBBIC BHIPAKCHHUS

— HaxOJIUTh 3HAUCHUSI KOPHS, CTENEHH, Jorapupma, TPUrTOHOMETPHUECKUX BBIPAKEHUIM
Ha OCHOBE OIPEIEJICHUS, UCTONb3Ysl MPU HEOOXOJMMOCTH WHCTPYMEHTAJbHBIE CpEICTBA;
MOJI30BATHCS IPUOTMKECHHON OIIEHKOHN MPH MPAKTUYECKHUX pacueTax;

— BBINIOJIHATH TMPEOOPA30BaHUSA BBIPAKCHUN, TNPUMEHSS (OPMYIbBI, CBS3aHHBIE CO
CBOMCTBaMU CTENEHEH, JTIOTapu(MOB, TPUTOHOMETPUUYECKUX (PYHKITUH;

Oyaer MCHOJb30BATh NPUHOOPETEHHbIC 3HAHMA W YMEHHUA B NPAKTHYECKOH
AeATeJIbHOCTH H MOBCETHEBHOM KU3HU 1IN

— TNPAKTUYECKUX pacyeToB Mo (opmysam, BKIouas (POpMyJibl, COAEpKallUe CTEIEHH,
pajuKabl, JIOTapu(PMbl U TPUTOHOMETPUUECKHE (PYHKIIMH, MCIIONb3Ys MPU HEOOXOAUMOCTU
CIPaBOYHbIE MaTEPHAJIbI U IPOCTEHIIINE BEIYUCIUTENBHBIE YCTPOICTBA.



«®@YHKIHUU U TPAOUKN

OBJageer yMeHUAIMH:

— OmpenensTh 3HayeHHe (GYHKIUU M0 33JaHHOMY 3HAYEHUIO apryMEHTa MpPU Pa3InYHBIX
crioco0ax 3aaanus PyHKIUY;

— OMNpeneNsiTh OCHOBHBIE CBOMCTBA YMCIOBBIX (YHKLUUN, WIIIOCTPUPOBATh HX HA
rpadukax;

— crpouth TpaduKU H3YYEHHbIX (YHKUUH, WUTIOCTPUPOBATH MO Ipaduky CcBOMCTBa
AJIIEMEHTAPHBIX (DYHKIIHIA;

— HCHOJIb30BaTh MOHATHE (PYHKIIMU ISl ONMUCAHUS U aHAIN3a 3aBUCUMOCTEN BEJINYUH;

OyaerT MCHOJb30BaTh MNPUOOPETEHHbIe 3HAHMA W YMEHHUA B NPAKTHYECKOH
AeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU JIJIS:

— I OMHUCAaHUS C MOMONIbI0 (DYHKIMNA Pa3TUYHBIX 3aBUCUMOCTEH, MPEICTaBICHUS HX
rpaduyecKu, UHTEPIPETalUU TpadUuKOB.

«YPABHEHUSA N HEPABEHCTBA»

OBJageer yMeHUsIMH:

— peliath paluuMoOHAIbHBIE, TMOKa3aTelbHbIE, JIOrapuPMUUYECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHMSI, CBOJSIIMECS K JTMHEHHBIM U KBaJIPaTHBIM, a TAK)KE aHAJIOTMYHbIE HEPABEHCTBA U
CUCTEMBI;

—  HCHOJIB30BaTh ISl MPUOIMKEHHOTO PEIICHHs] YPaBHEHUN U HEPaBEHCTB rpadUuyuecKuii
METOZ;

— u300paXkaTh Ha KOOPJAMHATHOM IJIOCKOCTH PEIICHUSI YPaBHEHUH, HEPABEHCTB U CHCTEM
C AByMSI HEU3BECTHBIMHY;

— COCTaBJIATb U pELIaTh YPAaBHEHUS U HEPABEHCTBA, CBS3bIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM UMCJIE MPUKIIAIHBIX) 3a/1a4ax.

OyJAeT HCHOJb30BAaTh MNPHOOpPeTEeHHbIE 3HAHUA M YMEHHS] B NPAKTHYeCKOM
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HM JIJIS:

—  JUIsl IOCTPOEHHUSI U UCCIIEIOBAHUS ITPOCTENIIINX MATEMATUYECKUX MOJIEIEH.

«HAYAJIA MATEMATHYECKOI'O AHAJIN3A>»

OBJageer yMeHUsIMH:

— BBIYUCIISATH TPOU3BOAHBIE U TEPBOOOpA3HBIC AIEMEHTAPHBIX (DYHKIUN, HCIIOIB3YS
CIIPaBOYHBIE MaTEPHUAJIBL;

— HCIOJB30BaTh MPOU3BOJHYIO JJI U3YYCHHsS] CBOWCTB (YHKIMA € TMOCTPOCHUS
rpaduKoB;

— TPUMEHSTh MPOU3BOJAHYIO ISl MPOBEACHUS MNPUONMKEHHBIX BBIYMCIICHHUM, pellaTh
3a/lauy MPUKIIATHOTO XapaKTepa Ha HaX0KICHUE HAanOOJBIIEr0 U HAMMEHBIIIETO 3HAYCHHUS;

— BBIUHUCIATH B TMPOCTEHMIIMX CIOydyasx IUIOMAad U OOBEMbl C HCIOJIb30BAHUEM
ONPEIEIICHHOTO UHTETPaa;

Oyaer MCHOJb30BATh NPUHOOPETEHHbIC 3HAHMA W YMEHHUA B NPAKTHYECKOH
AeSITeJIbHOCTH U MOBCEAHEBHOM KU3HH /IS

—  pelleHus MPUKIAIHBIX 33/1a4, B TOM YUCJE COLUATBbHO-?KOHOMUYECKUX U (PU3NYECKUX,
Ha HAauOOJBIIINE ¥ HANMEHBIIINE 3HAUCHUS, HA HAXOXKICHUE CKOPOCTH M YCKOPEHHUSI.

«KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEN»

OBaageer yMeHUsIMU:

— pemath npocTeiiue KOMOMHATOPHBIE 3a/Jayd METOJOM Iepebopa, a Takke C
MCIOJIb30BAaHUEM U3BECTHBIX (POpPMYIT;

—  BBIUUCIATH B MPOCTEUIINX CIIy4asiX BEPOSITHOCTU COOBITUI HAa OCHOBE MOJICUETA YHCIIA
HCXOJIOB;

Oyaer MCHOJb30BATh NPUOOPETEHHbIC 3HAHMA W YMEHHUA B NPAKTHYECKOH
NAeATeJIbHOCTH U NOBCEAHEBHOM KU3HM 1JISA:



— Ui aHalu3a peaJbHBbIX YHUCIIOBBIX JIaHHBIX, IMPEJCTABICHHBIX B BHJE IUArpPaMM,
rpaduKoB;

— aHanu3a MHPOpMAaIMK CTATUCTUYECKOTO XapaKTepa.

«'EOMETPUS»

OBJaieeT yMeHUSIMH:

— pacro3HaBaTh Ha 4YepTekaxX M MOJCNSIX MNPOCTPAHCTBEHHBbIE (POPMBI; COOTHOCUTH
TpeXMEpHbIE OOBEKTHI C UX ONMUCAHUSIMU, U300paKEHUSIMHU;

— ONKUCHIBATh B3aMMHOE PACIIOJI0KEHUE MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE,

— aHAJIM3UPOBATh B NPOCTEHIIMX CIy4yasx B3aHMMHOE pPAaCIOJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

— U300pakaTb OCHOBHbIE MHOTOIPAHHHMKM W KPYTJIbIE TEJA; BBIIOJIHATH YEPTEXKHU IO
YCJIOBUSIM 33/1a4;

— peumars IJJAaHUMETPUYECKHME U IPOCTEUIIME CTEPEOMETPUUYECKHE 3aJauyd  Ha
HAX0XJ/IEHHUE T€OMETPUUECKHX BEIMYUH ([UIMH, YTJIOB, IIOMAaeH, 00beMOB);

— HCIOJIb30BaTh MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a/lay TUTAHUMETpUYeCKue (PaKThl U
METO/IbI;

— IPOBOAMTH JAOKA3ATENIbHBIE PACCYKACHUS B XOJE PELICHUs 3a1a4;

OyaeT MCHOJb30BATh MNPHOOPETEHHbIe 3HAHUA M YMEHUSI B NPAKTHYECKOM
AEATEeJJbHOCTH U NOBCEAHEBHOM KU3HM /IS

— U1 UcClie0BaHus (MOJEIMPOBAHNS) HECIOKHBIX MTPAKTUYECKUX CUTyallMil Ha OCHOBE
M3YYEeHHBIX (DOPMYII U CBOMCTB (UTYD;

— BBIUMCIEHUS OOBEMOB U IUIOMIAJEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI TIpU
pELIEHUM MPaKTUYECKUX 3a/4ad, MCHOJb3ys MpU HEOOXOJUMOCTH CIPAaBOUYHUKH U
BBIYMCIIUTEIBHBIE YCTPOKCTBA.
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3. MecTo y4eOHOl NTUCHMILIMHBI B y4eOHOM ILIaHE

VYyebnass gucuuruinHa «MaTtemaTuka» SBISIETCS Y4eOHBIM MPEIMETOM 00s3aTelbHOM
npeaMmeTHo obnactm  «Matematuka u  uHpopmarukay DI'OC cpemnero ooOmiero
oOpa3oBaHus.

B npodeccuonanbHbIx 00pa3oBaTENbHBIX OPTaHU3AIUAX, PEATU3YIOLIUX 00pa30BaTEeIbHYIO
nporpaMMmy cpeaHero ooimiero odpasoanusi B mnpezenax ocBoenus OIIOII CITO na 6aze
OCHOBHOTO o0O0mIero oOpa3oBaHus, ydeOHas IUCHMIUIMHA «MaremMaTuka» u3ydaercs B
obmeoopazoBarenbHOM IuKIe yuyeOHoro miana OITOIT CITIO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHus ¢ ToJIy4eHHeM cpeaHero obmiero oopazosanus (IIITKPC, ITTICC3).

B yuebOnbix mmanax IIIIKPC, TIIICC3 yueOnas aucuumuinHa «MaTteMmaThKa» BXOAWT B
coctaB 00muUx 001e00pa3oBaTeNbHbIX YUYEOHBIX JUCHUIUIUH, (HOPMUPYEMBIX U3
obOsi3atenbHBIX  TIpeaMeTHbIX oOmacter PI'OC  cpemnero oOmiero oOpaszoBaHus, IS
npodeccuii CI1O cootBercTBytO1IEr0 nMpoduis npodheccuoHaIbHOro 00pa3oBaHHUI.
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4. JInyHOCTHBIE, MeTanpeIMeTHbIE U MPeIMeTHbIE Pe3yabTAThl 0CBOEHHUS YUeOHOI
AUCHHMILUIMHBI, Kypca

OcBoenue cozaepxaHusi yuyeOHOM AUCIMIUIMHBI «MaTemaThkay 00eceUnBaeT NOCTHKEHUE
CTyZIEHTAMH CJIETYIOLIUX PE3YJILTATOB:

®  JIUYHOCHIHBIX:

— copMHPOBAaHHOCTH MPEACTABICHUI O MAaTEeMAaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CPeICTBE MOJEIMPOBAHUS SIBJICHUIA U MPOLECCOB, UIEAX U METO/IaX MaTeMaTHKU;

— T[IOHUMaHWE 3HAYMMOCTH MATEMaTUKW Ui HAay4YHO-TEXHHUYECKOro Iporpecca,
c(hOPMUPOBAHHOCTh OTHOIIEHUS K MAaTeMAaTHKE KaK K YacTH OOIIEYeTOBEUECKON KyIbTYpPhI
yepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS MAaTEMATHUKH, SBOJIIOLIMENH MaTeMaTHYECKUX UJIEH;

— pasBUTHE  JIOTUYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOpaKeHMs,
QITOPUTMHUYECKON KYJIbTYPbl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM JIJIsi
Oyayuieil mnpodeccuOHAIbHOW — NEATENbHOCTH, [UIS TPOJOJDKEHHS O00pa3oBaHUS U
caM0o00Opa3oBaHus;

— OBJQJICHUE MaTEeMAaTHYECKUMU 3HAHUSAMH W yMEHHUSIMH, HEOOXOIUMBIMH B
MOBCEIHEBHOM KHM3HHW, JJS OCBOCHHMS CMEXKHBIX €CTECTBEHHO-HAyYHBIX IUCHUIUIMH U
IUCHUIUIMH TpOodEeCCHOHANBHOTO LHWKIA, A MOJydeHuss o0pa3oBaHMs B 00JACTIX, HE
TpeOyromux yriayOJeHHON MaTeMaTHIeCKON TTOATOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHUCIE CaMOOOpa3OBaHMIO, Ha
NPOTSHKEHUM BCEM KM3HHM; CO3HATENIbHOE OTHOIICHHE K HEMpephIBHOMY OOpA30BaHHIO Kak
YCIIOBHIO YCIIEITHON MPO(eCCHOHAILHOM 1 OOIIIeCTBEHHOU ACSITECIPHOCTH,

— TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSATEIBHON TBOPYECKOM U OTBETCTBEHHOM
IesITEeNbHOCTH;

— TOTOBHOCTh K KOJUICKTHBHOW pPabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTebHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-MCCIE0OBATEIbCKOM, MPOEKTHOU U
IPYTUX BUJIAX JIEATEIBHOCTH,

— OCO3HaHHBIA BBIOOp Oyaymied mpodeccHu M BO3MOXKHOCTH peali3alii COOCTBEHHBIX
KM3HCHHBIX TUIAHOB, OTHOIICHUEC K TMPO(eCCHOHATBHON JESTEIBHOCTH KaK BO3MOXKHOCTH
y4acTHsl B pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TIPOOJIEM;

® MemanpeomMemmupix:

— YMCHHE CaMOCTOSITEIIbHO ONpEACIATh IEJ JICITSIHHOCTH W COCTAaBIISATH  IUIAHBI
JEATCIIHOCTH;  CAaMOCTOSITEJIbHO ~ OCYIICCTBIISITh, KOHTPOJIHMPOBATH H  KOPPEKTHPOBATH
JEATeNTbHOCTh; UCIOIb30BaTh BCE BO3MOXKHBIC PECYPCHI JJIS IOCTKEHUS TIOCTABIICHHBIX IIeJIeH 1
peaM3aIyy IIaHOB JCATSIILHOCTH; BEIOHMPATh YCIICIITHBIC CTPATETHH B PA3IMYHBIX CUTYAIHsX;

— YMCHHE TPOIYKTHBHO OOIIATBCS M B3aWMOJCHCTBOBATH B TIPOIIECCE COBMECTHOM
NeSATeTIbHOCTH, YIUTHIBATH TIO3UIMU JAPYTHX YIaCTHUKOB JIESITENLHOCTH, 3()(HEKTHBHO pa3periaTh
KOH(JIUKTBL;

— BIAJICHUC HAaBbIKAMU II03HABATCIBHOM, YYCOHO-UCCIICIOBATEIILCKOW U MPOCKTHOU
JEATeNIbHOCTH, HAaBBIKAMH  pa3pelieHusi MpoOJieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITENTHhHOMY TIOMCKY METOJIOB PEIICHHUS MPAKTHYECKHUX 3314, TPUMEHEHUIO Pa3ITMYHBIX
METOJIOB TIO3HAHHS;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTENFHON HH(MOPMAIMOHHO-TI03HABATEIHHON
NEATeNIbHOCTH, BIIAJICHUE HABBIKAMH TIONyYeHHS HEOOXOoauMoW WHGpOpPMAIMKA W3 CIOBapei
Pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHMKAX MH(OPMALUH, KPUTUIECKU
OLIEHUBATh U MHTEPIIPETUPOBATh MH(OPMALIUIO, TIOTyYaeMYIO U3 Pa3IMuHbIX HCTOYHHUKOB,

— yYMCEHHE HCIIONB30BaTh CPEJCTBA MHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
(manee - UKT) B pelieHMr KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 3a/a4 C
coOuoiIeHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30TIaCHOCTH, TUTHEHBI, pECYpCcoCcOepekeHus,
MIPABOBBIX U 3TUYECKUX HOPM, HOpM UHPOPMAITUOHHON 0€30MaCHOCTH;
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— YMEHHME CaMOCTOSITENIbHO OLIEHUBATh M NPUHUMATh PELEHMS, ONPEICISIONINE CTPATEIHIO
MOBEJICHUS, C YYETOM I'PAKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEM;

—  BIJIQJICHUE SI3bIKOBBIMU CPEJICTBAMHU - YMEHUE SICHO, JIOTMYHO ¥ TOYHO M3JIaraTh CBOKO TOUKY
3pEHHUs1, UCTIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPECTBA,;

— BJAJCHHE HaBbIKAMU TI03HABATEIbHOM pe(ieKCMM Kak OCO3HAaHMSA COBEPIIAEMbIX
JNEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, X PE3YJIbTaTOB U OCHOBAHMI, IPAHUL] CBOETO 3HAHUS U
HE3HAHUS1, HOBBIX NI03HABATEIbHBIX 337a4 U CPE/ICTB UX JOCTUKEHUS,

—  IeNIEYCTPEMIICHHOCTh B TIOMCKAX W MPUHATUHU PEUICHUH, COOOPa3UTEIbHOCTh U MHTYHIIUS,
Pa3BUTOCTb TPOCTPAHCTBEHHBIX TMPEICTABICHUM; CIIOCOOHOCTh BOCHPUHUMATH KpacoTy U
TapMOHUIO MHPa;

®  nNpeOMemHbIX:

—  c(OpMHPOBAHHOCTH TMPEJICTABICHUNA O MaTEMAaTUKE KaK YacTH MHPOBOM KyJIbTYphl U O
MeCTe MAaTeMaTHUKH B COBPEMEHHOW LMBWIM3AIMHU, O CHOCO0AX OMUCAaHHS Ha MaTeMaTHYeCKOM
A3BIKE SBJICHUN PEAIbHOIO MUPA;

—  cpOpMHPOBAHHOCTh TPEJCTABICHUNA O MAaTEMATUYECKUMX MMOHATUSX KaK O BaKHEHININX
MaTeMaTHYECKUX MOJIENSIX, MO3BOJISIIOIIMX OIMUCHIBATH M M3y4aTh Pa3HbIC MPOLIECCHI U SIBIICHMUS,
IMOHMMAHHE BO3MOYKHOCTH aKCHOMAaTHYECKOTO IIOCTPOCHUSI MATEMATUYECKUX TEOPHIA;

— BJIAJICHUE METOAAMH JOKa3aTeIbCTB M AJITOPUTMOB PEILICHUS; YMEHUE HMX IPUMEHSTh,
IIPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B XO/I€ PELLICHHUS 33/1a4;

— BJIAJICHUE CTAHJAPTHBIMM I[PUEMAMHU PEUICHHsS PAUUOHAIBHBIX W HPPALMOHAIBHBIX,
MOKA3aTENIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHMH M HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTrPAMM, B TOM YHUCJIE JUI TIOUCKA MYTH PELICHUS U
WUTIOCTPALIMU PELIEHUs] YPAaBHEHUI U HEPABEHCTB;

— c(opMHPOBAaHHOCTh TPEACTABICHUNA 00 OCHOBHBIX TOHATHSX, HIEIX M METolax
MaTeMaTHUYECKOTO aHajn3a; BJAJICHUEe YMEHHEM XapaKTepu30BaTh IMOBeIeHHE (YHKIIUH,
WCIIOJTb30BaHUE MOJTYYEHHBIX 3HAHUM JJIS1 ONMCAHMSI M aHATIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJAJICHUE OCHOBHBIMH TOHATHSIMU O IUIOCKHX W IPOCTPAHCTBEHHBIX I€OMETPHUUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX; C(POPMHUPOBAHHOCTh YMEHHS PaCIIO3HABATh HA YEPTEXKaX,
MOJIENIIX ¥ B PEAbHOM MHUpPE TEOMETpPHUYECKHE (PUTYphI; MPUMEHEHHWE W3yYEHHBIX CBOMCTB
reoMeTpuuecknx ¢uryp u (opMyn Uit pEHIeHUs TeOMETPUYeCKHX 3ajJad M 3ahad ¢
MIPAKTUYECKUM COJECPKAHUEM;

—  c(OopMHPOBAHHOCThH MPEICTABIICHUH O MPOIECCaX U SBJICHUSIX, UMEIOIINX BEPOSTHOCTHBIM
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MHpPE, 00 OCHOBHBIX TMOHSTHSX
DJIEMEHTAapHOM TEOPUHM BEPOSITHOCTEW; YMEHMM HAaXOAWTh W OLECHHMBATH BEPOSITHOCTH
HACTYTUICHUS COOBITHI B MPOCTEHININX MPAKTUYCCKUX CUTYalMsX U OCHOBHBIC XapaKTEPUCTHKH
CIIy4aliHbIX BEJINYMH;

—  BJIQJICHUE HABBIKAMH HMCMOJB30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM IIPH PEILEHUH
3ajad.
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5. Coaep:kaHue y4eOHOM THCIHIIMHBI

IToBTOpenue. Beeaenue (104.)

OcHOBHBIE TIOHATHSA, OMpeaeicHus, (HOpMybl 3a Kypc OCHOBHOHM (HEMOJHOW) IIIKOJIBI.
MaremMaTuka M Hay4yHO-TEXHMUYECKHMI mporpecc. Maremaruka B HayKe, 3KOHOMUKE,
MH(OPMAITMOHHBIX TEXHOJOTHUSIX U MPAKTUUYECKOU nesaTenbHOCTH. CoOBpeMeHHas 3JIeKTPOHHO-
BBIUMCIIUTENIbHAS TEXHUKA U €€ IPUMEHEHUE B PEAIbHOM KU3HU.

JL0JI’KEH 3HaTh: OCHOBHBIE MTOHATUS U ONPEIEIICHUS 32 KypC OCHOBHOW (HEMOJIHOM) IIKOJBI.

JloJKeH yMeTh: MPUMEHSITh OCHOBHBIE (DOPMYJIBI 32 KypC OCHOBHOW (HEMOJHOM) HIKOJIBI
IPU PELLICHUH 33/1a4.

Koumponvnan paboma Ne 1. Bxoonoit konmpoe

Paznen 1. Pa3Butue nousitus o ymcJe (10 4.)

JleiicTBUTENbHBIE  YHCNA, NPUOMIDKEHHWE  JEHCTBUTENBHBIX  YHMCEN  KOHEYHBIMU
AECSITUYHBIMUA JPOOSIMH; TOTPEIIHOCTH TNPUOIMKEHUH U  BBIUMCICHUN; MPAKTUUYECKHE
OpUEMBl  BBIYMCICHUNW C NPUOMIKEHHBIMU  JTaHHBIMHU; BBIYUCICHUS C  TTOMOIIBIO
MHKPOKAJIbKYJISITOPOB; BBIUYHCICHHUS 3HAUEHUN BBIPAKCHUI; YPABHEHUSIX M HEPABEHCTBA C
OJIHOU ITEPEMEHHOM.

JloJkeH 3HaTh: WUCTOPUIO PAa3BUTHUsS YUCIA, OOO3HAUYECHUS UEJBIX, palMOHAIbHBIX,
NEUCTBUTEIIBHBIX W  KOMIUIEKCHBIX YHCEN; OMNpEJEICHUE JCHUCTBUTEIBHOrO 4YHUCIA,
aOCOJIIOTHOM M OTHOCHUTENBHOM TOTPEUIHOCTH NPUOIMKEHUH;, MpPaKTUYECKUe MPUEMBI
BBIYHUCIICHUN C TPUOMMKEHHBIMH JTAHHBIMH; CIOCOOBI PEIICHUM JTUHEHHBIX ypaBHEHHH U
HEPABEHCTB C OJHOU MEPEMEHHOM, KBaAPATHBIX YPABHEHUI U HEPABEHCTB, UPPALIMOHATIBHBIX
YPaBHEHHUI.

JloJKEeH YMEeThb: BBIOJHATH apudMeTHUecKue ASMCTBUS HaJ YMCIaMU, COYETasl YCTHBIE U
MUCbMEHHBIE TPUEMBI, HAXOAUTh NPHUOIMKEHHBIC 3HAYCHUS BEIMYMH U TOTPEUTHOCTH
BbIUMCIICHUN (a0OCONIOTHAsE W OTHOCUTENbHAS); CpPaBHUBATh YHCIOBBIE BBIPAKCHUS;
BBINIOJIHATH NIPEOOpPAa30BaHUs BBIPAXKEHUM, TPUMEHSST (OPMYIIbI, CBSI3aHHBIE CO CBOMCTBAMU
YHCEJT; MOJIH30BATHCS MPUOTUKEHHOM OIEHKON MPH MPAKTUUECKUX pacyeTax.

UCNONIL308aMb NPUOOPEMEHHBIE 3HAHUSL U YMEHUS 8 NPAKMUYECKOU OesmelbHOCmU U
NOBCEOHEBHOU JiCU3HU. JUIA TPAKTHUYECKUX pAcu€ToB MO TpaBwiaM u dopMysam, s
BBICTpAWBAaHUSl apryMEHTalMy IpU JOKAa3aTeJbCTBE W B JHAJIOre, MJIs PaCIO3HABAHUSA
JIOTUYECKHU HEKOPPEKTHBIX PACCYHKIACHHI.

llpakxmuueckoe 3anamue Ne 1. Jleticmeus ¢ uppayuoHaibHbiMU U YeablMu YUCIamu

IIpakmuueckoe sansamue Ne 2. /leticmeusi HA0 KOMNJIEKCHLIMU YUCTIAMU

Pa3nen 2. Kopuu, crenenu u sorapugmsi (30 4.)

[IpeoOpazoBanue anredbpanyeckux BblpakeHHd. KopeHb n-oif CTENeHW M ero CBOICTBa.
Crenenb ¢ JEeWCTBUTENBHBIM IOKa3aTejgeM U ee cBoicTBa. IIpeoOpazoBaHue BbIpa)KEHHIA,
colep)KalMx cTeneHu u  paaukanel. Jlorapudmel u  ux cBoictBa. [IpaBuia
norapupmupoBanus. [IpeoOpa3oBaHue BbIPAXKEHUM, COAEPKAIIUX CTEHNEHH U JIOTapU(PMBI.
NmMeTs mpencTtaBieHUE O CTENEHU C MPOU3BOJIBHBIM JIEUCTBUTEIBHBIM IOKa3aTeleM M €€
CBOMCTBaxX; 0 MpeoOpa30BaHUAX M BHIYMCICHUU 3HAYCHHM TOKA3aTENbHBIX BBIPAXKEHUH; O
norapudMax U HUX CBOMCTBAxX; O HaTypalbHBIX Jorapudmax; o IeCATUYHBIX JIorapudmax, o
mpeoOpa30BaHNM U BBIUUCIICHUHU 3HAYCHUH JTOTApUPMUICCKUX BBIPAKCHHI.

JIomKEeH 3HaTh: TMOHATHE CTENECHW C JCHUCTBUTEIIBHBIM IOKa3aTelieM MW €€ CBOWCTBA;
ONpeJeieHHe KOpPHs, Jorapu(dMa, UX OCHOBHBIX CBOMCTB; O MaTeMaTHMUYECKHX METOJax
PELIeHUs COJIEPKaTeIbHBIX 3a/layaxX U3 pa3InyHbIX 00JacTel HAYKH U MPAKTUKHU;

JIOJDKEH YMETbh: BBINOJHATh JACUCTBUS HAJA CTENEHAMM, HAaXOJWUTh 3HAYECHHSI  KOPHS;
BBIYHCIIATh 3HAUYEHUS IOKA3aTeNIbHBIX BBIPAKEHUI; BBIYUCIATH 3HAUEHHE Jorapupma Ha
OCHOBE ONpENEICHUS, MCIOIb3ysl NPU HEOOXOAUMOCTH WHCTPYMEHTAJbHBIE CPEJCTBA;
BBITNIOJIHATH MPEeoOpa30BaHUs BBIPAXKEHUM, MpUMeHssi pOpMyJibl, CBSI3aHHBIE CO CBONCTBaMHU
CTerneHel, JiorapudmoB; pelath MNPOCTeHIINEe HpPpalMOHANIbHBIE, COJEPXKAIUE CTEIEHb,
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jorapuMuyecKue ypaBHEHUSI M HEPaBEHCTBA, CBOISIIMECS K JIMHEHMHBIM U KBaJpPaTHBIM;
COCTaBJIATh M PEIIATh YPABHEHUS U HEPABEHCTBA, CBSI3bIBAIOIME HEU3BECTHBIC BEJIMUYMHBI B
TEKCTOBBIX (B TOM YHUCIIEC IPUKIIATHBIX) 3a/1a4ax.

UCNONb308aMb NPUOOPEMEHHble 3HAHUSL U YMEHUs 8 NPAKMUYECKOU OesmeabHOCmu U
NOBCEOHEeGHOU JiCU3HU: ISl TIPAKTUYECKUX pacdyeToB mo QopmylsiaM, BKIOYas (GOpMyIibl,
coJieprKaIlie CTeNEeHH, paJuKalbl, Jorapu(Mbl, UCIIONb3YS IIPU HEOOXOAUMOCTH CIIPABOYHBIE
MaTepHaJIbl U MIPOCTENUIINE BHIYUCIIUTEIbHBIE YCTPOUCTBA, /1711 BBICTPAaUBAaHUSI apIyMEHTaLUN
IpU  JI0KAa3aTeJbCTBE M B JAMalore, JJis pAcloO3HABAHMS JIOTMYECKH HEKOPPEKTHBIX
pPACCYX ICHUMU.

IIpaxmuueckoe 3anamue Ne 3. IIpeobpazosanue bipasxceHuil, co0epIcaujux paouKaivl

IIpakxmuuecxoe 3anamue Ne 4. [Ipeobpasosanue vipadcenuti, cooepicaujux cmenexu ¢
OpPOOHBLIMU U OMPUYATENbHLIMU NOKA3AMENAMU

Ipakxmuueckoe 3anamue Ne 5. Ilpeobpazosanue @vipasiceHutl, cooepicauux cmeneHu u
Jnozapughmol

IIpakmuueckoe 3anamue Ne 6. Peuwienue nokazamenbHulX, 102aPUPMULECKUX YPAGHEHUIL,
HEepaseHcme U cucmem

Koumponvnasa paboma Ne 2. Cmenenu, Kopru u jozapughmul

Pa3nen 3. [IpsiMmble ¥ MJIOCKOCTH B pocTpaHcTBe (24 4.)

AKCHOMBI CTEpEOMETPUM W MPOCTEHIIME CIEACTBUS M3 HUX. B3auMHOE pacnojioskeHue
IBYX TMpPSIMBIX B MPOCTPAHCTBE. YTOJI MEXAy MpsMbIMU. llapamnenbHOCT npsiMOM U
TJIOCKOCTHU, TAPATIIIEIBHOCTD TIIOCKOCTEH.

[TapamnensHOE MPOEKTUPOBAHUE U €ro cBoMcCTBa. M300paxeHue Guryp B CTepeoMeETpUU.
[lepneHAMKYJISApHOCT MHPsAMONM U IUIOCKOCTU. CBA3b MEXIy MNapajuieIbHOCTBIO U
MEPHEHANKYIAPHOCTRIO MPAMBIX M IJIOCKOCTeH. OpPTOrOHAaIbHOE MPOCKTUPOBAHHE.
[lepnenauKyIIsp U HAKJIOHHAS. YTOJ MEXAY MPSAMOU U MJIOCKOCTHIO.

JIByrpaHHbIi yroJl. YTroJl MeK1y IUIOCKOCTAMU. [1epreHIuKyIJISIpHOCTD IBYX IJIOCKOCTEM.

Nmets mpeacTaBieHne 00 akCMOMax CTEPEOMETPUHM M CIEACTBUSX M3 HUX; O B3aUMHOM
PaCIoOJIOKEHUH JBYX MPSAMBIX, MPSIMOM U IJIOCKOCTH, ABYX IUIOCKOCTEH B MPOCTPAHCTBE; O
CBSA3M TMAapaUIEIbHOCTH U TEPHEHIUKYISIPHOCTH B MPOCTPAHCTBE; OO0 OPTOTOHAILHOM
MPOCKTUPOBAHUU; O JBYTPAHHOM YTJIE — YTJI€ MEXAY TUIOCKOCTSMU; O MEePIEHANKYIIPHOCTH
IIJIOCKOCTEH.

JloJI’KEeH 3HaTh: OCHOBHBIE MOHATHS CTEPEOMETPUHN; AKCUOMbBI CTEPEOMETPUU U CIIEJICTBUSA
W3 HUX; B3aWUMHOE pPACIOJIOKCHHE MPSAMBIX, MPSAMONW M IIJIOCKOCTH, JIBYX IIJIOCKOCTEH B
MPOCTPAHCTBE; OCHOBHBIE TEOPEMBI - O TMApaUICTbHOCTH TPSMONM W  TUIOCKOCTH,
napajyielbHOCTH JABYX IUIOCKOCTEW; CBOMCTBAa NapajjIeIbHOTO MPOEKTUPOBAHUA U UX
MpUMEHEHHUE IS n300paxeHus: GUryp B CTEPEOMETPHH; MOHATHE Yyria MEXAY MPSMBIMH,
yriia MeXIy MPSAMON M MJIOCKOCTHIO; OCHOBHBIE TEOPEMBI O MEPIECHANKYISIPHOCTH MPSIMOUN H
IUIOCKOCTH; TOHSTHE JIBYTPAHHOTO YIUIA, YIJIa MEXAY IUIOCKOCTSIMU; MOHSITHE JIUHEHHOTrO
yrJia; TpU3HaK MEePIeHIUKYISIPHOCTH ABYX TIIOCKOCTEH.

JloJKeH yMeTh: yCTaHaBIHMBATh B MPOCTPAHCTBE MapaICIBHOCTh MPSMBIX, MPSIMON U
IUIOCKOCTH, JIBYX IUIOCKOCTEM, WCMOJb3ysl TNPU3HAKM U  OCHOBHBIE TEOPEMBI O
NapajyieIbHOCTH; TMPUMEHSTh NPHU3HAK MEPHIEHIUKYISIPHOCTA TMPSMOM U  TUIOCKOCTH,
MPUMEHSATh TEOPEMYy O TPeX MEPHEeHAUKYJSpax JUisl BBIYUCICHHS YIJIOB W PACCTOSHUN B
MIPOCTPAHCTBE; BHIYUCIIATH YIJIbI MEXKTY IIIOCKOCTSIMHU.

UCNONIL3068aMb NPUOOPEmeHHble 3HAHUSA U YMEHUs 8 NPAKMUYECKOU OesamenrbHoCmu. ISl
BBICTpAaWBaHMUS apTryMEHTAIlMM TpH JOKa3aTeIhCTBE W B JAHMANOTe, I pacro3HaBaHUs
JIOTUYECKU HEKOPPEKTHBIX PACCYXKIACHUM, I MPAKTUYECKUX PpACUYETOB, HCIONB3YS MpU
HE0OXOAMMOCTHU CIIPABOYHBIE MATEPUAIBIL.

lIpakmuueckoe 3auamue Ne 7. Bzaumnoe pacnonooicenue niockocmet

Ilpaxmuueckoe 3anamue Ne 8. Pewenue 3a0au Ha HaxoxicoeHue 08YePaAHHbIX Y2l08
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Ilpaxmuueckoe 3anamue Ne 9. [lepnenouxynaprocms niockocmet

Ilpaxmuueckoe 3ansmue Ne 10. [locmpoenue npoexyuii

Konumponvnaa paooma Ne 3. Hmozoewtit konmposas 3a | noayzooue

Konmponwvnaa paooma Ne 4. Ilpamvie u niockocmu 6 npocmpancmee

Pa3znen 4. KomOunaropuxa (14 4.)

[IpaBuio npousBenenus. [lepecranoBku. Pazmenienus. Coyetanust 1 X cBoicTBa. buHom
Herorona. MMers mnpencTaBiieHne O pasiMUHBIX CHOCO0AX OMUCAHUS BCEX BO3MOXKHBIX
AJIEMEHTAPHBIX COOBITHMII B PA3MWYHBIX TUIAX CIYYalHOrO OIbITA; O TEPECTAHOBKE H
(hakTopmaie yncaa; 0 KOMOMHATOPHOM IPAaBUJIC YMHOKECHHUS U YUCIIE COUCTAHHM.

JoJKEeH 3HaTh: MOHATHS MEPECTaHOBKH, Pa3MELIEHUs, COYETAaHUS U COOTBETCTBYIOIIHUE
dbopmynbl A UX TojcYeTa; (POPMYIUPOBKU (HAa MPOCTHIX, MOHSATHBIX M 3alOMUHAIOIIUXCS
MpUMeEpax U3 KU3HHU, a HE B (DOPMaAIbHBIX TEPMHUHAX MEPECTAHOBOK U COUYETAHUU U T.IL.);
METOJI MpocToro mepebopa W obOpamath BHUMaHHE, YTO €r0 MOXKHO HCHOJb30BaTh IS
MOBEPKHU MPUMEHSIEMOU POopMyIIbI, €cii Iepedop HE BEIHK;

JloJIKeH YMETh: yMETh METOJIOM Tiepebopa HaXOAUTh OTBETHl B KOMOMHATOPHBIX 3aJadax
s HeOoNmpIMX OO0BEMOB Tmepedopa; yMETh BBIUUCIATH YHUCIO YHOPSAOYSHHBIX TIap,
MOJIB3YSICh TMPABUIIOM YMHOXKEHHSI; YMETh BBIUUCIATH N!; 3HATh (haKTOpPHAIBI HATYPaIbHBIX
gucen 10 5! ¥ yMeTh Moib30BaThCs Tabmmiei ¢akropuanoB 10 10!; ymMeTs HAXOAUTH YHCIIO

TNIEPECTAHOBOK DIEMEHTOB MPOM3BOILHOIO KOHEYHOTO MHOMKECTBA; yMETh BEIYMCIATH(C
n!
kI(n—k)!

OJIaroNpHUATCTBYIONINX 3JIEMEHTAPHBIX COOBITHI HAXOAUTCA KaK YHCIIO COYETAaHUM.

UCNONIL308aMb NPUOOPEMEHHble 3HAHUA U YMEHUS 8 NPAKMUYECKoU OesimenibHOCmu U
NOBCEOHeB8HOU HCU3HU: ISl BRICTPAUBAHUs apryMEHTAIlMU TIPU J10Ka3aTeJIbCTBE U B IMAJIOTE,
JUISL pacTO3HAaBaHUSl JIOTUYECKH HEKOPPEKTHBIX PACCYKACHUM, IS PEIICHUs Y4eOHBIX U
MPAKTUYECKUX 3314, TPEOYIOMNUX CUCTEMATHUECKOTO nepedopa BapUaHTOB, JIJIsi CPABHEHUS
IIAaHCOB HACTYIUICHHUS CITyYailHBIX COOBITHIA.

Ipaxmuueckoe 3auamue Ne 11. Pewenue npocmetiuiux KOMOUHAMOPHBIX 3044

Koumponvnas paboma Ne 5. Inemenmol KOMOUHaAmMopuku

Paznen 5. KoopauHatbl U BeKTOPHI (22 4.)

BekTopbl Ha MIOCKOCTM M B mpocTpaHcTBe. [lelicTBUs Han BekTopamu. PaznokeHue
BEKTOpa Ha cocTaBistomnue. [IpsmMoyroisHble KOOPAWHATHI HA TUIOCKOCTH U B MPOCTPAHCTBE.
JleficTBUSL Hal BEKTOpaMH, 3aJaHHBIMU KOoOpAauHAaTaMHu. DOpMYJIbl JUIsl BBIUUCICHUS JTUHBI
BEKTOpa, VyIVIa MEXIy BEKTOpAMH, pACCTOSHHS MEXIy JBYMs Toukamu. HMeTh
MIPEICTABIICHHE O BEKTOpPAxX Ha IUIOCKOCTU U B TIPOCTPAHCTBE; O ACUCTBUIX HAJl BEKTOPAMH; O
Pa3JIOKEHUH BEKTOpA IO HAMPABJICHUSIM; O MPSIMOYTOJbHBIX KOOPJAUHATAX HA TJIOCKOCTU U B
MPOCTPAHCTBE; O TMpaBWiax JCHCTBUM HaJl BEKTOpaMH B KOOPAMHATHOW ¢opme; o
BBIYHCIICHUHU JUTUHBI BEKTOPA, YIJIa MEXIY BEKTOPAMHU, PACCTOSHUS MEKTy TOUKAMHU.

JlomKeH 3HaTh: ONpEAEIEHUE BEKTOpa, AEUCTBUS HAJl BEKTOPaMU; CBOMCTBA JICMCTBUIN HaJY
BEKTOpaMU; MOHATHE MPSMOYTOJbHONW AEKAPTOBOW CUCTEMBI KOOPJMHAT Ha IJIOCKOCTH U B
MPOCTPAHCTBE; MpaBuia JICHCTBUN HaJ BEKTOPaMHU, 3aJaHHBIMU KOOPAMHATAMH;, (HOPMYJIBI
JUIS. BBIYUCJICHHSI JJIMHBI BEKTOpA, yria MEXKIy BEKTOPAMH, PACCTOSIHHUS MEXIY IBYMsI
TOYKaAMH.

JIoJDKeH yMeTbh: BBINOJHATH JEWCTBUS HaJ BEKTOpaMHU; pasjiaraTb BEKTOp Ha
COCTABJISIFOIINE; BBIYUCIISITh YTOJI MEXAY BEKTOpaMu, JJIMHY BEKTOPa;

UCNONIL308aMb NPUOOpemenHble 3HAHUSA U YMEHUS 68 NPAKMUYecKol OesamelbHOCmu: s
MPAKTUYECKUX PACUETOB, UCTIOJIB3YS IPH HEOOXOAMMOCTH CITPABOYHBIE MaTEPUAITBI.

llpakmuueckoe 3anamue Ne 12. Hcnonv3osanue 6eKkmopos8 npu peuwieHuu NpuriaoHbix
3a0au

) k )
NoJb3ysCh popmyoi C = YMETh pelIaTh NPOCTEUIINE 3aJa4H, B KOTOPBIX YHUCIIO
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IIpaxmuueckoe 3anamue Ne 13. CkanapHoe npouszgeoerue 6eKmopos

Ipakxmuueckoe 3anamue Ne 14. Koopounamwer eéexmopa. [nuna eexmopa. [eticmeus nao
6eKmMopamu

IIpakmuueckoe 3anwamue Ne 15. Hcnonv3zoeanue  Koopounam npu — peuieHuu
MaAmemMamuyecKux u npuKi1aoHulx 3a0ay

Konumponvnaa paboma Ne 6. Koopounamut u éexmopbot

Paznen 6. OcHoBbl Tpuronomerpuu (35 4.)

Panuannoe wm3mepenue yrioB U ayr. COOTHOIIGHHUS MEXKAYy TpaayCHOM U paguaHHOU
Mepamu yrina. CUHYC, KOCUHYC, TAaHT€HC, KOTaHT'€HC Yucia. TpuroHomerpuiyeckue QyHKIUN
YHUCJIOBOTO apryMEeHTa, 3HAKU UX 3HaueHUil. COOTHOILIEHUSI MEXKIY TPUTOHOMETPUUYECKUMHU
¢bynkuusmu  ogHoro aprymeHta. @dopmynel npuBeneHus. YeTHOCTP W HEYETHOCTH
TpuronomeTpuueckux ¢yHkuud. opmynel cnoxxenus. @opmMyIibl TBOWHOTO U MOJIOBUHHOTO
aprymenra. [IpeoOpa3oBaHus CyMM TPUTOHOMETpUYECKUX (YHKIUN B NPOU3BEICHHUS.
[IpeoOpazoBanre MPOM3BEACHUN TPUTOHOMETPpUUECKUX (QYyHKIUN B cyMMbl. [leproguyHocts
TPUTOHOMETpUUYECKUX (PYHKIUI. Boruncienne 3HaueHuil U TOXKAECTBEHHBIC MPE0OpPa30BAHUS
TPUTOHOMETPUYECKUX BbIpaKeHUil. OOpaTHbie TpUrOHOMETpUuyeckue QyHKIuH. HmeTsb
MIPE/ICTABIICHNE O €IUHULIAX U3MEPEHHSI YTIIOB U IyT; O COOTHOIICHUSAX MEXKIY TPaayCHOMN U
pagraHHOW MepaMu YTJIOB; O TPUTOHOMETPUYECKUX (PYHKIMSAX YACIOBOTO apTyMEHTa, 3HaKaX
X 3HAYEHUH; O COOTHOIICHUSAX MEXIY TPUTOHOMETPUUYECKUMHU (QYHKIUSMHU OJHOTO
aprymenra; o Qopmyiax NpUBENCHHs; O YETHOCTU M HEUYETHOCTH TPUTOHOMETPUUYECKUX
¢byHKuMii; o dpopMynax cioxkeHus; o (GopMmyiax JABOMHOTO M TOJOBHHHOTO apryMEHTa; O
npeoOpa3oBaHUsIX  CyMM  TPUTOHOMETpUYECKMX  (QYHKUIMH B MPOU3BEACHUS; O
npeoOpa3oBaHUU  NPOU3BEINCHUM  TPUTOHOMETPHUUECKHX  (QYHKIMHA B CYMMBI; O
MEePUOINYHOCTH TPUTOHOMETPUUECKUX (PYHKIMI; 00 OOpaTHBIX TPUTOHOMETPHUUECKUX
(bYHKIUSAX.

JloJkeH 3HaTh: OmNpenesieHHe paauaHa, (GopMyibl MepeBoAa TpagyCHOM Mephl yria B
pajiiaHHyI0 U 00paTHO; ONpeAeNeHUs] CUHYCca, KOCUHYCa, TAHT€HCa U KOTAHT'€HCa, CEKaHca U
KOCEKaHCa 4YHUCJIa; OCHOBHBbIE  (OPMYJBl  TPUTOHOMETPUHU;  TOHATHS  OOpaTHBIX
TPUTOHOMETPUUECKUX (DYHKIIMIA;

JloJKeH yMeTh: BBIUMCIATH  3HAUCHUS TPUTOHOMETPUYECKUX (DYHKIMI ¢ 3amaHHOU
CTENICHBIO TOYHOCTH; MPEOOpPa30BBIBATH TPUTOHOMETPHUUECKUE BBIPAKECHUS, HCIOIb3YS
TPUTOHOMETPUUECKHE (POPMYIIBI.

UCNONIb3068aMb NPUOOPEMeHHble 3HANHUA U YMEHUs 8 NPaKMuyecKkol OesimenbHOCmU U
NOBCEOHEBHOU JHCU3HU: NIl TPAKTHUECKUX PACUYETOB, HCIOJB3YyS MpPH HEOOXOAUMOCTH
CIPABOYHBIE MaTe€pUaNbl U MPOCTEUIINE BBIUUCIUTENbHBIE YCTPOUCTBA, ISl BHICTPAMBAHUS
apryMeHTallul TpH  JI0Ka3aTeJbCTBE M B JAHANIOre, Ui pacro3HaBaHUs JIOTUYECKU
HEKOPPEKTHBIX PACCYKICHUL.

IIpakmuueckoe 3ansamue Ne 16. Tpuconomempuueckue ¢ynxyuu yenoe nogopoma

Ipakxmuueckoe 3anamue Ne 17. [Ipeobpazosanue mpuconomempuieckux ablpaicenuti

IIpakxmuueckoe 3anamue Ne 18. Pewenue npocmeriuiux mpuecoHoMempuieckux ypagHeHuil

IIpakmuyecxkoe 3ansmue Ne 19. Pewenue 00HOPOOHBIX MPULOHOMEMPULECKUX YPAGHEHUT

Koumponovnaa paboma Ne 7. Tpuzonomempuueckue moicoecmea

Koumponwvnaa paboma Ne 9. Ocnoewvt mpuzonomempuu

Pa3nen /. ®ynkuuu u rpapuku (24 4.)

YucnoBas ¢ynkuusa. CrnocoObl 3amanusi Qynkuuu. ['paduxu dynkumit. Ilpocreiimme
npeoOpa3oBanus TpadukoB (QyHKIMH. MOHOTOHHOCTb, OTPaHUYEHHOCTh, YETHOCTh U
HEYETHOCTD, MEPUOANYHOCTh PyHKIMHU. OOpaTHas GyHKIUS.

[TokazatenbHasi, norapupmuueckasi, cTeneHHass (QyHKIUHA, WX CBONCTBA U TpauKH.
[Toctpoenue rpadpuKoB MOKa3aTeIbHBIX, JOTAPUPMUUECKUX U CTEIEHHBIX (QYHKIUH.
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Cunyc, KOCUHYC, TaHT'€HC, KOTAHI€HC, YKciia. TpUroHoMeTpuyecKue (PyHKIMH YHCIOBOTO
aprymeHTa, 3Haku ux 3HauyeHud. COOTHOMIEHUSI MEXAY TPUTOHOMETPUUYECKUMH (PYHKIUSIMU
onHOro aprymenta. IlepHoauMYHOCTH TpPUrOHOMETpUYECKUX (YyHKUMHA. Bpraucienue
3HAYEHHUM U TOXKIECTBEHHBIE MPEOOPa30BaHUs TPUTOHOMETPHUUECKUX BbIpaxeHuil. OOpaTHbIe
TPUTOHOMETPUUYECKHE GyHKLIUU. Nwmets MIPEICTABIICHNE 0 MOKa3aTeNbHOM,
jorapuMuyecKoit, cTeneHHol, PyHKUUAX, UX BUAX, CBOMCTBAX U rpadukax; 0 HOCTPOSHUH
rpaUKOB CTENEHHBIX, OKA3aTeNbHBIX U JorapumMuyeckux (QYHKIHIL; 0 CHHyCe, KOCHHYCE,
TAHI'€HCE, KOTAHT'€HCE 4YHUCa; O TPUTOHOMETPUUYECKHX (PYHKIMSX YHUCIOBOIO apryMeHTa,
3HaKaX MX 3HAYCHUH; O TEOMETPUYECKON MHTEPIPETAMd B COOTHOIICHUAX MEXKIY
TPUTOHOMETPUYECKUMHU (PYHKLIHUAMU OJHOTO apryMeHTa; O YETHOCTM U HEYETHOCTH
TPUTOHOMETPUUYECKUX (HYHKIIMI HAa OCHOBE CHMMETPUU;

JloJkeH 3HaTh: CBOMCTBA M TpaUKW MOKa3aTEIbHOM, JOrapu(pMUUYECKON U CTEHEHHOU
GyHKIMIA; TpocTeiue mpeodpa3zoBanus rpa@uKoB GyHKIIUHN.

JloJI’KeH YMETh: HaXOuTh 00J1aCTh onpeneeHus QYHKIMK, HAaXOJUTh 3HaUeHUEe (PYHKINH,
3aJIaHHON AHAIMTUYECKU WK Tpaduuecku, Mo 3HAYCHUIO apryMeHTa M HaoOOpOT; CTPOUTH
rpadUKki HM3BECTHBIX CTEMEHHBIX GYHKIMA, 1o rpaduky (yHKUMH ycTaHAaBIMBATh €€
BOXHEHIIME CBOWCTBA (MOHOTOHHOCTh, OTPAaHWUYCHHOCTh, YETHOCTh, HEYETHOCTD,
MEePUOINYHOCTh, HEMPEPHIBHOCTh); CTPOUTH TpauKu TMOKA3aTENbHBIX, JOTrapU(PMUUYECKUX,
TPUTOHOMETPUYECKUX (YHKIUI MPH PA3IMYHBIX OCHOBAHUSX M HAa HUX WIUTIOCTPUPOBATH
CBOMCTBa (DYHKUMH; BBIUMCIATH 3HAaYeHUs (DYHKUMN C 3aJaHHON CTENEHBIO TOYHOCTU;
MPUMEHATh TeOMETpUUYECKHe MpeoOpa3oBanusi (cIABUT W AedOpMAIMIO) TMPU TMOCTPOSCHUU
rpaduKoB.

UCNONIL308aMb NPUOOPEMEHHblEe 3HAHUSL U YMEHUs 8 NPAKMUYECKOU OesmelbHOCmuU U
N0BCEeOHe8HOU JHCU3HU: JIJISl BBICTPAWBAHMS apTYMEHTAIMU TP JI0Ka3aTeNIbCTBE U B JUAJIOTE,
JUISL pacriO3HABAHUS JIOTUUYECKU HEKOPPEKTHBIX PACCYKACHUM, ISl TPAKTUYECKUX PacyETOB,
UCIIOJIb3Ysl MIPU HEOOXOAMMOCTU CHPAaBOYHBIE MATEpHANIbl U MPOCTEHIINE BBIYUCIUTEIbHBIC
YCTPOKWCTBA.

IIpakxmuueckoe  3anamue  Ne  20. Ceoticmea  @yHKyuu:  YemHOCm®b,
HeYyemHoCmy, NepuoOUYHOCHb

Ilpaxmuueckoe 3anamue Ne 21. Bozpacmanue u yovieanue @yuxkyuil. Ixcmpemymol

Ilpakmuueckoe 3amamue Ne 22. HUccneoosanue ¢ynxyuu. Ilocmpoenue epaguxos
GdyrKryuil

Koumponvnaa paboma Ne 10. Dyuxkyuu u zpaguxu

IHoBTOpenue 3a | kype (10 4.)

[IpeoOpa3zoBanue anreOpanmueckux BblpaxkeHuil. Jlorapupmbl U uX  CBONCTBA.
[IpeobOpazoBanue BBIPDAKCHUM, COAEpXKAIIMX CTENEHH U JIOTapu(Mbl. AKCHOMBI
cTtepeoMeTpun. B3anmMHOE pacmosiokeHue ABYX MPSAMBIX, NPSIMOW W IUTIOCKOCTH, ABYX
IJIOCKOCTENM B MpocTpaHcTBe. llepecTaHOBKM, pa3MellleHUs, COUYETaHUS M HUX CBOMCTBA.
[IpssMmoyTONIbHBIE KOOPAMHATHI Ha TIOCKOCTH U B MPOCTpPAHCTBE. BhruncieHue 3HaYeHUA U
TOXXJIECTBCHHBIC TPEOOpa3oBaHusl TPUTOHOMETPUUYECKHX BbIpakeHuid. [lokazaTtenbHas,
norapupMuyeckas, creneHHas (yHKIHUU, UX CBOMCTBA U FPaPUKU.

JloJkeH 3HaTh: O MAaTeMaTHUYECKHX METOAAaX PEIIeHUs COJep)KaTeNbHbIX 3aJadax u3
pasnUYHBIX O00JacTel HAyKW M TMPAKTHKU; OCHOBHBIC TEOPEMBI O TMapaUICIbHOCTU H
NEPHEHAUKYJIAPHOCTH TPSIMOM U  IJIOCKOCTH; TMOHSTUS TEPECTAHOBKH, pPa3MEIICHMUS,
COuUeTaHuss M COOTBETCTBYIOIIME (OPMYJbl sl WX TMOJCYeTa; IpaBujia JEHCTBUU Hal
BEKTOpaMH, 3a/laHHBIMU KOOpPJMHATaMH; OIPEAENICHUs CHHYCa, KOCHMHYyCa, TAaHIEHCa U
KOTaHI'eHCca; CBOWCTBA W TrpaduKH TMOKa3aTelbHOM, JOrapupMUYECKOM U CTEHNEHHOU
(GyHKLIUH.

JloJDKeH ~yMeTb: pemarbh M[pOCTEMIINE HUppalUOHAIbHBIE, COJEP)KALUE CTENCHb,
jorapuMUUecKue ypaBHEHUS M HEPAaBEHCTBA, CBOJIIMECS K JIMHEHHBIM U KBaJpaTHBIM;
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MPUMEHSTh TEOPEMBI I PEIICHUS MPUKIAIHBIX 3a/lad B MPOCTPAHCTBE; YMETh HAXOJIUTh
OTBETHI B KOMOMHATOPHBIX 3a]]a4ax; BBITIOJIHATD JIEUCTBUS HAJl BEKTOpAMU; MPeoOpa30BbIBATh
TPUTOHOMETPHUUYECKHUE BBIPAKEHUS, MCIONB3Ysd TPUTOHOMETpUUYECKHE (POpMyIbl; HAXOIUThH
obnacTh ompeaeneHuss (yHKIWW;, HAXOIUTh 3HAYCHHE (DYHKIMH, 3aJlaHHON aHATIUTHYCCKU
WK rpaduyYecKy, o 3HAUCHUIO apryMEeHTa U Ha000POT.

UCNONb308aMb NPUOOpPemenHble 3HAHUSL U YMEeHUs 6 NpPaKMUYecKou O0esmenlbHOCmu U
NOBCeOHeGHOU JicU3HU: NI TPAKTHUYECKHX PacyeToB, HCMOJB3ysS MPU HEOOXOAUMOCTU
CIPABOYHBIE MaTepUasIbl U MPOCTEUIINE BEIUUCITUTEIbHBIEC YCTPOICTBA.

Koumponovnaa paoboma Ne 8. Hmozoewtit konmpons 3a | Kypc

Paznen 8. Muororpanaukm (16 4.)

[lonsiTuE O TEOMETPUUECKOM Tejle U €ro MOBEepXHOCTH. Muororpannuku. [Ipusma.
[Tapamnenenunen u ero cBoicTtBa. [lupamuma. CBolicTBa MNapajUiebHBIX CEYEHUNA B
nupamune. [loHsaTHEe O NOpaBUIBHBIX MHOTOIpaHHUKAaX. FMeTh mpenacraBlieHHE O
T€OMETPUYECKOM TEJI€ M €r0 MOBEPXHOCTH; O MHOTOTPAaHHUKAX: TPU3ME, TapalIeNIeUNeie 1
UX CBOWCTBaX; O TUPaMHAE, O CEYCHUSIX B MHOTOTPaHHUKAX; O TPAaBHIbHBIX
MHOTOTPaHHUKAX.

JloJKeH 3HaTh: TMOHSATHE MHOTOTPaHHUKA, €r0 MOBEPXHOCTH, MOHSATHE MPABHIBHOTO
MHOTOTPAaHHUKA; OINpPEACNCHUs NPU3MBbI, MapaJljIeJeNNIena; BUIbI TPHU3M; OMNpEICICHHE
MUPaMUJIbl, TPABUIILHON MTUPAMU/IBI.

J10JDKEH YMETh: BBIYUCIIATh U U300pa’kKaTh OCHOBHBIE 3JIEMEHTHI MPSMbBIX MPU3M, TUPaAMU/IL;
CTPOUTH TMPOCTEUIINE CEUCHHUS] MHOTOTPAHHUKOB, YKa3aHHBIX BBIIIE; BBIYHCIATH TLJIOLIAIAH
CEUYCHUN.

UCNONIL308AMb NPUOOPEMeHHble 3HAHUA U YMEHUS 68 NPAKMUYECKOl OesmenbHOCmu: s
MPAKTUYECKUX PACUYECTOB, HCIOIB3Yysd TpU HEOOXOJUMOCTH CIPABOYHBIC MaTepUambl, IS
BBICTpaMBaHUS apTyYMEHTAIlMM TIPU JIOKA3aTelIbCTBE W B JWajore, Jyis pacro3HaBaHUs
JIOTUYECKH HEKOPPEKTHBIX PACCy>KICHUI.

Ipakxmuueckoe 3ausamue Ne 23. Haxooicoenue 60K0801 U NOAHOU NOBEPXHOCU NPU3MbL

Ipakmuueckoe 3ansamue Ne 24. Ilapannenenuneo

IIpaxkmuueckoe 3ansamue Ne 25. [lupamuoa

IIpaxmuueckoe 3anamue Ne26. 3adauu Ha nocmpoenue ceyeHutl

Koumponvuaa paboma Ne 11. Muozozpannuku

Paznen 9. Kpyrubie tena (10 u.)

IToBepxHocTh BpamieHus. Temo BpameHus. Hwmnaap u koHyc. CedeHHs] UMIUHIpA H
KoHyca mockocthio. Illap u cdepa. B3aumHoe pacmonokeHne IUIOCKOCTH M Iapa.
KacarenbHas mnockocts k cdepe. IMeTh npeacTaBieHre 0 NOBEPXHOCTH BPAIEHUS, O TEJe
BpaIleHUs; O BUIaX TEJl BpallleHUs: IWINHIpaX, [apax, cdepax, KoHycax U T.J.

JloJKeH 3HaTh: TOHSATHE Tela BpAIEHWS W TOBEPXHOCTH BpAIICHHS; OMPEICICHUS
UJIMHIpa, KOHYCa, 11apa, cepbl; CBOMCTBA MEPEUUCICHHBIX BBIIIE TEOMETPHUUECKUX TEI.

JloJKeH yMeTh: BBIYUCIATh W H300pakaTb OCHOBHBIE BJIEMEHTHI MPSAMBIX KPYTOBBIX
IWINHAPOB, KOHYCA, I1apa; CTPOUTH MPOCTEHINNE CEUEHUST KPYTIBIX TN, YKa3aHHBIX BBIIIE;
BBIYUCIISITH IJIONIAN STUX CEUCHUH.

UCNONIL308aMb NPUOOPEMEHHblEe 3HAHUSL U YMEHUS 8 NPAKMUYECKoU OesmelbHOCmuU U
NOBCEOHEeGHOU JiCU3HU: NI TPAKTUYECKUX pacyeToB, HCMOIB3YysS TMPU HEOOXOIUMOCTH
CIIPaBOYHBIC MAaTEpHAIbl U MPOCTECUIIINE BBIYUCIUTEIBHBIE YCTPONCTBA, ISl BHICTPAUBAHUS
apryMeHTaIluu TIpd JI0Ka3aTeIbCTBE W B JHAJIOTe, JJIS PAclo3HABaHUS JIOTHYECKU
HEKOPPEKTHBIX PACCYKICHU.

IIpakmuueckoe 3ansamue Ne 27. Obvembl U NOBEPXHOCMU METl 8PAUEHUS

Konmponwvnaa paooma Ne 12. Tena u noeepxnocmu epawienus

Pa3nen 10. Hauaga maTeMaTuuyeckoro anajausa (28 u.)

IpousBoanasi (18 u.)
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[IponsBonHass, €€ TEOMETPUYECKHM M MEXAaHWUYECKUM CMBbICH. [IpOn3BOIHBIE CYMMBI,
MpPOM3BEJACHUSI U YacTHOro [JByX GyHkumil. IlpousBonHas cTeneHHOW (QYHKIUU C
HaTypalbHBIM TMOKa3aTeneMm. [lpomsBomHas TpuroHomeTpuyeckux ¢Gynkuuid. [IpaBuio
muddepeHupoBaHus CIOKHOW M oOpaTHOW ¢yHKIMA. [Ipow3BOgHBIE TOKA3aTEILHOM,
norapu(MUYECKON U OOpaTHBIX TPUTOHOMETpPUYECKMX (PyHKIui. Bropas mpousBogHas, eé
buznueckuit cmpich. Auddepenuunan GyHKIUA U €ro reoMeTpruueckuii cMbici. [Ipunoxenue
mubdepenimana K OpuOMMKEHHBIM  BRIUMCHCHHsIM.  [locTpoenme — rpadukoB
TPUTOHOMETPUUYECKUX (PYHKIMNA C TOMOIIBIO MpOoU3BOAHOWU. MMmeTh mpeacTaBieHue o
MPOU3BOAHOM, €€ TEOMETPUYECKOM M MEXaHUYECKOM CMBICIE; O MPOU3BOJHON CYMMBI,
NPOU3BEJCHUS] W YacTHOrO JABYX (YHKUMH; O MPOU3BOAHON CTENeHHOM (QyHKUMU C
HATypaJbHBIM TOKa3aTejeM; O MPOU3BOJHON TPUTOHOMETPUYECKUX (YHKIIMIA; O MpaBUiIax
muddepeHpoBaHus CI0KHON U 00paTHOM (DYHKIIMIL; MOKa3aTeIbHOM, JOrapu(pMUIECKOl 1
OOpaTHBIX TPUTOHOMETPUYECKUX (YHKIMI; O BTOPOH MPOU3BOMHOM M €€ (PU3NIeCKOM
cMmbiciie; 0 nuddepennnane GyHKIUA U €r0 TEOMETPUIECKOM CMBICTIE.

JlOJKEeH 3HaTh: ONPENEJIEHHUE IMPOU3BOAHOM, N'€OMETPUYECKUA M MEXAHUYECKUU CMBICI
NpOW3BOJAHOM; mpaBuina u (Gopmynsl nuddepeHupoBanus (QyHKUUNA; ompenenecHue
muddepenimana QyHKIUH W €ro TEeOMETPUYECKOTO  CMBICNA; OINpPEACICHUEe BTOPOM
MPOU3BOAHOM, €€ PU3NUECKOTO CMBICIIA.

HomkeH ymeTb: auddepeHupoBats (GyHKIUH, HCIONb3Ys TAONHIy MPOU3BOAHBIX U
npaBuwia auddepeHIUpPOBaHNs, HAXOIUTh MPOU3BOAHBIE CIOXKHBIX (YHKIUH; BBHIYUCIATH
3HAUEHHE MPOU3BOJHON (DYHKIIMHM B YKa3aHHOW TOYKE; HAXOAHUTHh YIIOBOW KOA(P(DUIIUEHT U
yroJl HaKkJIOHAa KacaTeJlbHOW, COCTABIIATh YpPaBHEHHE KacaTeJbHON W HOpMalu K rpaduky
GyHKIMM B JAaHHOM TOYKE; HaXOOUTh CKOPOCTh M3MEHEHHS (DYHKIUU B TOUKE; NMPUMEHSTH
MIPOU3BOIHYIO JIJISl KCCIIEAOBAHMS PEATbHBIX (PU3NYECKHUX MPOIIECCOB (HAXO0XKIEHUS CKOPOCTH
HEPaBHOMEPHOTO JIBUKEHUS, YTJIOBOM CKOPOCTH, CHUJIbl MEPEMEHHOIO TOKa, JMHEUHOMN
IUIOTHOCTH HEOJHOPOAHOTO CTEPXKHS M T.J.); HAXOAUTh IPOU3BOJHBIE BTOPOTO MOpPSAJIKA,
MPUMEHSTH BTOPYIO MPOU3BOAHYIO JJIsl PeIIeHUs (PU3NIECKUX 3a/ad.

UCNONIL308aMb NPUOOPEMEHHblEe 3HAHUSL U YMEHUs 8 NPAKMUYEecKou OesmenbHOCmu U
NOBCEOHEBHOU JHCU3HU: NIl TPAKTHUYECKUX PACUYETOB, HUCIOIB3Ys MpPH HEOOXOAUMOCTH
CIIPaBOYHBIE MaTepUaJIbl U IPOCTEUIITNE BEIUUCITUTENBHBIC YCTPOMCTBRA.

IIpakxmuueckoe 3anamue Ne 28. Buviuucaenue npousso0HOU ¢ NOMOWbIO ONpedeieHus

Ipakxmuueckoe s3amamue Ne 29.  Ilpouzeoonvie mMpucoHOMemMpud4eckux U CJIOHCHBIX
GdyrKyuil

Ipakxmuueckoe 3anamue Ne 30. ['eomempuueckuti u MexaHu4ecKuti CMulCl NPOU3B0OHOU

Konmponvuasa paboma Ne 13. Ilpouszeoonasn

I[IpumeHenune npou3BoaHOI K ucciaenoBannio gynkuuu (10 u.)

[Ipu3znaku Bo3pactanuss W yObiBaHus (GyHKIUU. OKkcTpemyMm (yHkmuu. MccinemnoBanue
(GyHKIMHU Ha 3KCTpeMyM. BBINMyKkiocTh U BOTHYTOCTh Ipaduka QyHkuuu. Touku neperuoa.
[IpumeHeHne nMpou3BOAHOM K MocTpoeHuto rpadukoB pynkunu. Hanbonbiee u HauMeHbIIee
3HaueHus (PyHKIMHM Ha IpOMEXyTKe. HaxoxkaeHne HanOobIIero 1 HAaMMEHBIIIETO 3HAYCHUHA
(GyHKIMHA ¢ TIOMOUIBI0 MPOU3BOAHON. VIMeTh mpencraBieHue o BO3pacTaHUM U yObIBAaHUU
¢byHkuun; 00 3KCTpeMyMax (DYHKIMH; O BBIIYKIOCTH M BOTHYTOCTH Tpaduka (QyHKIHH; O
TOYKaxX TMepernda; o MPUMEHEHUU MPOU3BOJHON K MOCTPOCHHUIO TpaduKoB (YHKIHUU, O
HaMOOJbIIEM M HAUMEHbBIIEM 3HAUYECHUAX  (PYHKIMM HA MPOMEXKYTKE, O HAXOXKIACHUU
HanOOJIBIIEr0 U HAMMEHBIIETO 3HaYEHUN (QYHKIIMU C TTOMOUIBIO TPOU3BOAHOM.

JloJbkeH 3HaTh: HEoOXOAMMblEe M JIOCTaTOYHBIE YCJOBHSI BO3pacTaHUs U yObIBaHMS
(yHKINH, CYIIECTBOBAHUS SKCTPEMYMa; HEOOXOAMMbBIE U JOCTATOYHbBIE YCIOBUS BBITYKJIOCTH
¥ BOTHYTOCTH rpadrka (YHKIIUHU; ONpeIesieHne TOUYKH epernda; o0y cxemy IoCTPOSHUS
rpadukoB (GYHKIMNA C TIOMOIIBIO TMPOU3BOJHOM; MPAaBUIO HAXOXKICHUS HAMOOJBIIETO H
HaUMEHbILIETO 3HaYeHHs (PYHKIIUU Ha POMEKYTKE.
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JIOJKEH YMETh: MPUMEHSATH MPOU3BOAHYIO Il HAXO0XKICHUS IPOMEKYTKOB MOHOTOHHOCTH
U 3KCTPEMYMOB (YHKIMHU; HAXOJUTh C TOMOUIBIO POU3BOIHOMN MPOMEXKYTKH BBITYKJIOCTH U
BOTHYTOCTH Tpaduka (PyHKIMH, TOUYKH Mepernda; MpPOBOIUTH HCCIEIOBAHHUS U CTPOUTH
rpa@UKy MHOTOWIEHOB; HAaXOJWTh HaAWOOJbIIee M HAUMEHbIIee 3HAuYeHUs (yHKIUH,
HETMPEPHIBHON HAa MPOMEXKYTKE; PEllaTh HECIOKHbIE MPUKIAJAHBIC 33Jaud HAa HAXO0XKJICHUE
HanOOJIBIIUX U HAMMEHBIIUX 3HAYEHUH pealIbHbIX BEJIHUNH.

UCNONIL308aMb NPUOOPEMEHHbIE 3HAHUS U YMEHUSl 8 NPAKMUYECKoU OesmenbHOCmu U
NOBCEOHEeGHOU JiCU3HU: NIl TPAKTUYECKUX PpacyeToB, HCHOIB3YysS MPU HEOOXOIUMOCTH
CIPABOYHBIE MaTE€pUaANbl M MPOCTEUIINE BBIUUCIUTENIbHBIE YCTPOUCTBA, ISl BHICTPAUBAHUS
apryMeHTaluuu TpH JI0Ka3aTeJbCTBE M B JUaJIOre, JUIsl pPaclo3HaBaHUs JIOTWMYECKU
HEKOPPEKTHBIX PACCYKICHUML.

Ilpakxmuueckoe 3anamue Ne 31. Hccrnedosanue ¢hynkyuu u nocmpoenue eé epagpuxa

IIpaxmuueckoe 3anamue Ne 32. Haubonvuiee u naumeHvuiee 3HA4eHUs GyHKYyUuU

Koumponvnaa paooma Ne 14. Ilpumenenue npou3eo0Hoil K ucciedo6anuro YyHKuuu

Pa3znen 11. UnTerpas u ero npumenenue (17 4.)

IMepBooopa3unasi m uaterpad (10 u.)

OnpenenéHHbli  MHTErpal W €ro TeoMeTpudyeckuid cmbicid. (OCHOBHBIE CBOMCTBA
onpenenéHHoro uHTerpaita. CrocoObl BHIYUCICHUS ONPEAeIEHHOTO HHTerpaina. Beraucinenue
TUIoNIa/Ied MIOCKUX (DUTYP C MOMOIIBIO ONPENENIEHHOTr0 MHTerpana. Beruncienne o0bEMOB
TEeJ BpalleHus. Pemenue npukiaaHbIX 3a1a4 ¢ MOMOILIBIO ONPEAEIEHHOro HHTerpana. Mimers
Mpe/CTaBlIeHne 00 OINpeAeNEHHOM HHTETpajie, O €ro reOMEeTPUYECKON HHTepIpeTanuu; oo
OCHOBHBIX CBOMCTBaxX OINpPEAEIIEHHOIO MHTErpajia; O Croco0ax BbIYMCIEHUS; O MPUMEHEHUU
ONpeAeN€HHOT0 HMHTErpajla K BBIYUCICHHUIO IUIOMIAJIeH IIOocKuX (Guryp u o0bémax Tel
BpaIcHUs.

JloJKeH 3HaTh: ONMpENEJICHUE ONMPEAENEHHOT0 MHTErpajia, ero reOMETPUUYECKUN CMBICT U
CBOMCTBA; CHOCOOBI BBIYMCIICHUS OMNPEICIEHHOIO0 HWHTErpaja; MOHSITHE KpPUBOJWHEHHOU
Tpamenuy, CrnocoObl BBIYUCICHUS TUIOMIAJCH KPUBOJWHEHHBIX Tpamnelnuid C MOMOIIBIO
OTIpeeNIEHHOTO MHTErpaia; CrocoObl BBIYUCICHUS OOBEMOB TeNl BpaIICHHUS C TOMOIIBIO
ONPEAEIEHHOIO0 UHTErpaa.

JIOmKEH yMETh: BBIYMCIATH ONPEICIEHHBIM MHTErpal C MOMOIIBI0 OCHOBHBIX CBOMCTB H
dbopmynsl HeroTona-JIeiiOHMIIa; HAXOAUTh TUTOMIAAN KPUBOJWHEHHBIX TpAarneluii; HaXOJAUTh
o0beMbl TeN BpalleHMs; pellaTb MNPOCTEHIINE MPUKIAAHbIE 3a7aud, CBOJAAIIUECH K
HAXOXKJICHUIO MHTErpaa.

UCNONIb306aMb NPUOOPEemenHble 3HAHUA U YMEHUs 8 NPAKMUYECKoU OesmenibHOCmu U
NOBCEOHEeGHOU JiCU3HU: NIl TIPAKTUYECKUX pacyeToB, HCIOJb3YysSd MpU HEOOXOIUMOCTH
CIIPaBOYHBIE MaTepUaJIbl ¥ IPOCTEUIITNE BEIUUCTUTEIBHBIC YCTPOMCTRA.

Ilpaxmuueckoe 3anamue Ne 33. Buvluucienue nepeoobpasuvix yHkyuil

Ipaxmuueckoe 3anamue Ne 34. BviuucieHue onpedenienHo2o uHmespana

IIpaxmuueckoe 3anamue Ne 35. Bviuucnenue niowaoei niockux gueyp

Konmponwvnasa paboma Ne 15. Ilepeoobpaznas u unmezpan

N3mepenus B reomerpun (/4.)

[Inomans MOBEPXHOCTH TeoMeTpuueckoro Tena. [lnmomans MOBEPXHOCTH NPU3MBI,
NUPAMUJIBL, [UIMHAPA, KOHyca U mapa. O0bEM reoMmerpuueckoro tena. OObEM NPU3MBI,
nupamujibl, HWIMHApPA, KOHyca, mapa. VIMeTh mpencTaBieHuE O IUIOIMIAJM MOBEPXHOCTU
TreOMETPUYECKUX Tell; 00 00bEMe Ten, o crocodax u3MepeHus: 0OBEMOB, O BBIYMCIICHUU
00BEMOB.

JloJkeH 3HATh: IUIOHIAJAM TOBEPXHOCTH TE€OMETPUYECKOro Tena; (QopMysbl i
BBIYMCIICHUS IUIONIA/IeN MOBEPXHOCTEN F€OMETPUUYECKUX TEJ, EPEUUCIICHHBIX B COJIEPKAHUU
y4eOHOro Marepuana; MoHATUS 00bEMa TeOMETPUUECKOro Tena; (GopMyIibl AJisi BEIUMUCICHUS
00BEMOB reOMETPUUYECKUX TEJ, IEPEUUCIICHHBIX B COJEPKAaHUHM yueOHOro MaTepuara.
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JIoJDKEH yMeTbh: HAaXOAMTHh IUIOLIAAM IOBEPXHOCTEH MPU3MBI, NMUPaMUJbL, LWIMHIpA,
KOHyca M IlIapa; HaXOAUTh OOBEM MPSMON MNPU3MBI, MUPAMUIbI, OPSIMOrO0 KpPYyroBOIO
LWIMHpA U KOHYca, 11apa.

UCNONb308aMb NPUOOPEMEHHble 3HAHUSL U YMEHUs 8 NPAKMUYECKOU OesmeabHOCmu U
NOBCEOHEeGHOU JiCU3HU: ISl TPAKTUYECKUX PACUYeTOB, MCMOJb3YS IMPU HEOOXOAUMOCTH
CIPABOYHBIE MaTE€pUalbl U MPOCTEUIINE BBIUUCIUTENbHBIE YCTPOMCTBA, ISl BbICTPAUBAHUS
apryMeHTaluuu TpH JI0KAa3aTeJbCTBE M B JUAJIOre, JUIsl pPaclo3HaBaHUs JIOTHUYECKU
HEKOPPEKTHBIX PACCYKICHHI.

Ipakxmuuecxoe 3ansamue Ne 36. [lpumenenue unmezpana 015 Gvlyucienus niowaoeu u
00bEMO08

Koumponvnaa paboma Ne 16. HUzmepenusn 6 ceomempuu

Pa3nen 12. DjieMeHTHI TeOPUH BEPOSITHOCTH U MaTeMaTH4eckoil ctatucTuku (10 4.)

CoObbiTus1, komOuHaust coObituii. [IpoTnBONONOXKHOE COOBITHE. BeposTHOCTH COOBITHS.
Crnoxenne BepositHocTe. HezaBucumbie coObITHS. YMHOXKEHUE BeposiTHOCTe. CiydaiiHbie
BeNUYUHBL. VIMeTh TIpeCcTaBlIeHrEe O CIyYalHbIX, TOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHSIX;
O COOTHOUIICHUH TOHSATUN BEPOSITHOCTH U IOCTOBEPHOCTH; O MpoliieMe BhIOOpa HAUITYUIIEeTO
13 HECKOJIbKUX BapUaHTOB PEIICHUSI.

JIOJDKEH 3HaTh: KJIACCHYECKYIO0 BEPOSTHOCTHYIO CXEMY; CTaTUCTUYECKOE M KIACCHYECKOE
ONpEJEICHHs] BEPOSITHOCTU; (POPMYJibl KOMOMHATOPUKH; METOAbl PEHIEHHUS MPOCTEUIINX
BEPOSATHOCTHBIX 3a]1a4.

JloJKeH yMeTh: TpynnupoBaTh HHGOOPMAIMIO B BUE TA0JINIl, YMETh PElIaTh MPOCTEHIIINE
3a/1ayu Ha OTHICKAHUE BEPOSITHOCTEN CIIy4alHBIX COOBITHIA.

UCNONIL308aMb NPUOOPEMEHHblEe 3HAHUSL U YMEHUs 8 NPAKMUYECKOU OesmelbHOCmuU U
Nn08CeOHe8HOU JHcU3HU OJis: TIPEJCTABICHUS O CIPABEATUBOCTH U HECIPABEIJIMBOCTH B UTpax
U B pEAIbHBIX KU3HEHHBIX KOJUIM3UAX, BHICTPAMBAHUS apIYMEHTALUU TIPU J10KA3aTEIbCTBE U
B JMAJIOTe, pACIIO3HABAHUSA JIOTUYECKA HEKOPPEKTHBIX PACCYKIACHHIM.

Ipakxmuueckoe 3ausmue Ne 37. Pewernue 3a0au 6eposmuoCmMHbIMU MeMoOamu

lIpakmuueckoe 3anamue Ne 38. Pewenue 3a0au mamemamuyeckol cmamucmuxu

Konmponvnuaa paooma Ne 17. Cmamucmuxa u meopusa eepoamuocmeit

Pa3nen 13. YpaBHeHusi u HepaBeHcTBa (22 4.)

Bunb! u cioco6sl penienrs ypaBHeHU# U cucteM ypaBHeHui. Kopau ypaBHeHuit. CriocoOsI
pelIeHs] UppPalMOHANBHBIX ypaBHEHU. Buabsl 1 crocoObl penieHus: HEPaBEHCTB C OJHOM
nepemMeHHou.  l'eomerpuyeckas  uHTepnperanmus — pemeHus.  [lokasarenmpHble U
norapupmuyeckue ypaBHeHUs. CrmocoObl pPEmIeHUs MPOCTEUIINX W CBOISIIUXCS K HHUM
MOKa3aTelIbHbIX M Jorapupmuyeckux ypaBHeHuil. IlokazarenpHble U norapudmuyeckue
HepaBeHCTBA. PelieHrne MPOCTEHIMX MMOKa3aTeNbHBIX W JIOTapU(MUYECKUX HEPABEHCTB.
Nmets mipencraBnenue 00 ypaBHEHUSIX, O KOPHSIX YpaBHEHHS, O BUJIAX U CIOCO0aX pelieHus
YpPaBHEHHI, O HEPABEHCTBAX C OJHOW IEPEMEHOW, O PEIICHUM HEPABEHCTB, O BHIAX H
croco0ax pernieHuii HepaBeHCTB, O TEOMETPUUECKOM UHTEPIPETALUN PEIICHHUS.

JIOJbKeH 3HaTh: CMOCOObl PELICHUM JUHEHHBIX YpPaBHEHUH W HEPAaBEHCTB C OJHOM
MEPEeMEHHOM, KBaJIpaTHBIX YPaBHEHUN M HEPABEHCTB; CHOCOOBI pElICHUN HppallMOHAIBHBIX
ypaBHEHUH; CMOCOObI pELICHUs MPOCTEHIINX TMOKa3aTeNbHBIX U  JOrapuPpMUUYECKUX
ypaBHEHU; CIOCOOBI PEIICHHMSI MTOKA3aTEIbHBIX U JIOTApU(DMHUUECKIX HEPABEHCTB.

JlojkeH yMeTh: peliath JMHEHble U KBaJpaTHblE YypaBHEHUS U ypaBHEHMS,
MPUBOJIAIINECS K HUM; PEIIATh JIMHENHBIE U KBaJIPAaTHbIC HEPABEHCTBA, CUCTEMbI HEPABEHCTB;
pemarb MpOCTEMIINE HPpPALMOHAIbHBIE YpPaBHEHMsI; pEIIaTh HECIIOXKHbIE YpaBHEHMS,
MIPUBOJMMBIE K BUIAM:

- a™@=3a%™ a™=p:log, f(x)=log,g (x),log.f(x)=b;

penaTh HECII0)KHbIE HEPABEHCTBA, IPUBOAUMBIE K BUIAM:
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- a™ > a9: Jog , f (x) > log, g (X).

UCNONIL308aMb NPUOOPEMEHHble 3HAHUSL U YMEHUs 6 NPAKMUYECKOU OesimeibHOCmu U
NOBCeOHEeGHOU JicU3HU: NI TPAKTHYECKHX PacyeToB, HCMOJB3ysS IMPU HEOOXOAMMOCTU
CIIPABOYHBIC MaTepHabl M MPOCTCHINNE BBIYUCIUTEIBHBIC YCTPOMCTBA, IS BBICTPAUBAHUS
apryMeHTallid TIpH JIOKa3aTeJIbCTBE M B JAWAJIOre, JUI Paclo3HaBaHUS JIOTHICCKU
HEKOPPEKTHBIX PACCYKICHU.

IIpaxkmuueckoe 3anamue Ne 39. Pewienue uppayuonanousvix ypagHeHull

IIpaxmuueckoe 3anamue Ne 40. Pewenue payuoranohvix ypagueHull U HepageHcms

Ilpaxmuueckoe 3anamue Ne 41. Pewenue nokazamenbhviXx YPagHeHUll U HEPABEHCNE

IIpakmuueckoe 3ansamue Ne 42. Pewenue nocapugmuueckux ypagHeHuli U HepaseHcma

Koumponovnaa paboma Ne 18. Ypaenenus u nepasencmea

Iloemopenue || kypc (3 u.)

Jl0JKEH 3HATh: OCHOBHBIC TIOHSTHS, OTIPEICIICHHSI, TCOPEMBI, (POPMYIIBI Kypca.

JIoJDKeH yMeTh: NPHUMEHSTh IOJyYCHHBIC 3HAHHUS TPH BBIIOJHECHUU YIPAXKHCHUN H
pEIICHUH 3a1a4.

Konumponvuasa paboma Ne 19. Hmozoswtit konmpons 3a |1 kypc
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6. KpuTepuu oueHKH 3HAHWI, YMEHUH CTY1€HTOB

Ouenka ycmHulx omeenos

OTBeT OLIEHUBAETCSI OTMETKOH «5» (OTJIMYHO), €CJIU CTYACHT:

v/ II0JIHO PacKpbLI COJIEp)KaHKe Marepuaia B 00beMe, IPEILyCMOTPEHHOM IIPOrpaMMOi 1
y4eOHUKOM,

v\ WBIOXKWJI ~ Marepual IPaMOTHBIM  S3bIKOM B OINPEACICHHON  JIOTHYECKOM
MOCJIEI0BATEILHOCTH, TOYHO UCIOJIb3YsI MAaTEMATUYECKYO TEPMUHOJIOTHIO U CHMBOJIHKY;

v’ TPaBUIILHO BBIMOJHUI PUCYHKH, YEPTEKHU, TPA(UKH, COMYTCTBYIOIINE OTBETY;

v TOKa3aJdl yMEHHE WUIIOCTPUPOBATh TEOPETHYECKUE IOJOKEHUS KOHKPETHBIMH
MpUMepaMu, TPUMEHSTh UX B HOBOM CUTYallMW MPU BHITIOJIHEHUHU MPAKTUUECKOTO 3a/1aHNUS;

v IPOJEMOHCTPUPOBA] YCBOEHHE paHEe W3YYEHHBIX COIYTCTBYIONIIMX BOIPOCOB,
c(OpMUPOBAHHOCTb U YCTOMUHUBOCTH UCIIOJIb3YEMBIX MPU OTPAOOTKE YMEHUIN 1 HABBIKOB,;

v OTBeYaJ CaMOCTOATENBHO 0€3 HaBOISAIIMX BOIPOCOB. BO3MOKHBI OfHA - JIBE
HETOYHOCTH NPH OCBEIIEHWU BTOPOCTENEHHBIX BOMPOCOB WM B BBIKIIAJIKaX, KOTOPBIE
y4YalMNCs JETKO UCTIPaBUIL.

OTBeT OLIEHMBAETCS OTMETKOM «4» (XOpolIo), €ciii OH YAOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLICHKY «5», HO TIPU 3TOM UMEET OJIMH U3 HEAOCTATKOB:

v\ B WBIOKEHHH IOMYIICHBI HEOOJNBbIIHE MPOOEeNbl, HE HCKa3HBIIME MaTeMaTHYECKOE
COJICp’)KaHHE OTBETA;

v/ JIONyILIEHBI OJWH - JBa HEJOYETa IPU OCBEIIEHHH OCHOBHOIO COJEP)KAHHUS OTBETA,
UCITpaBJICHHbIE 110 3aMEYaHUIO MIPENO1aBaTEN;

v’ jomymieHsl omubKka Wi Gojee OBYX HEIOYETOB IMPU OCBEIIECHHH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, JIETKO UCIIPABJICHHBIE 110 3aMEUYAHHUIO.

OtmeTKa «3» (Y10BJIETBOPUTEIbHO) CTABUTCS B CIEIYIONINX CIIyYasX:

v’ HENOJIHO WJIM HEMOCIEI0BATEIBHO PACKPBITO COJCPKaHUE MarepHaia, HO IOKa3aHO
oOliee TMOHMMAHWE BOMPOCA M MPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC ISt
JalbHEHIIIero yCBOGHHUSI MPOTpaMMHOTO Matepuana (ompenaeieHHble «TpeOoBaHUSMU K
MaTeMaTUYECKOM MOJArOTOBKE YUAIIUXCS»);

v\ WMeNUCh 3aTPYIHEHHS WIM JIONYIIEHb OIIMOKA B ONpPEAEICHHH IIOHSATHH,
WCIIOJIb30BAHUM MAaTEMAaTUYECKON TEPMUHOJIOIMH, YEPTEkKaX, BBIKJIAJKAX, MCIPABIICHHBIE
IIOCJIE HECKOJIBKUX HABOJSIIMX BOIIPOCOB;

v’ oOyuaromuiics He CIpaBWICS C IPUMEHEHHEM TEOPMH B HOBOM CHTYyalldH IIPU
BBITIOJTHEHUHM TPAKTUYECKOTO 3a/laHvs, HO BBIMOJIHWI 3aJaHUs 0053aTeIbHOTO YpPOBHS
CJIO’KHOCTH IO JIAaHHOM TeME;

v 1pu 3HAHUU  TEOPETUYECKOTO Marepuaia BBISIBICHA  HEJOCTaTOYHAas
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHHM W HaBBIKOB.

OtMeTKa «2» (Hey10BJIeTBOPUTEJIbHO) CTABUTCS B CIEAYIOIINX CIy4dasX:

v/ He pacKphITO OCHOBHOE COJIEpPIKAHUE YUEOHOr0 MaTepuana;

v/ 00Hapy>XeHO HE3HAHHE WM HEMOHMMAaHWe O0ydYaromuMcst OOJbIIed Miu Haubolee
Ba)KHOM YacTu yueOHOro MaTepuana;

v/ JIONyIIEHBl OMMOKKM B ONpeIeeHIH TIOHATHIH, IPU UCIIOIb30BAHMK MaTEMATUUECKOM
TEPMHUHOJIOTHH, B PHUCYHKaX, 4YepTekax WiIM Tpadukax, B BBIKIAJIKAX, KOTOpbIE HE
WCIIPABJICHBI MOCJIE HECKOJIBKUX HaBOJALIMX BOIIPOCOB MPETOAaBaTENs.

Ouenka nucbMeHHbIX padom

OtmeTka «5» CTaBUTCS, €CIIU:

v paboTa BBIMOIHEHA MTOJTHOCTHIO;

v B JIOTMYECKHMX PACCYKICHUSX M OOOCHOBAHWHM pENICHHS HET TPOOEIOB |
OIINOOK;

v B PEIICHAN HET MaTEMAaTHUYECKHMX OIMIMOOK (BO3MOKHA OJIHA HETOYHOCTD, OITUCKA,
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HE SBJISIONIASACS CIEACTBUEM HE3HAHUS WU HETIOHUMAaHMs Y4eOHOTO MaTepuaa).

OtMmeTKa «4» CTaBUTCS, €CIIH:

v paboTa BBIMOJIHEHA TOJHOCTHIO, HO OOOCHOBAHHS IIIarOB pEIICHUS He-.
JOCTaTOYHBl (€Cii yMEHHE OOOCHOBBIBATH PACCYXKICHHUS HE SIBJSUIOCH CIEIUATbHBIM
00BEKTOM IMTPOBEPKH);

v JIOTMyIIIeHa OJIHa OIIMOKa WM JBa-TPU HEAOYeTa B BBIKJIAJKaX, PUCYHKaX,
yepTexxax Wik rpadukax (eciyd 3TH BUABI paObOThI HE SIBISUIUCH CIIEIMATBLHBIM OOBEKTOM
MIPOBEPKH).

OtmeTka «3» CTaBUTCH, €CIIU:

v JIOTIYIICHBI O0JIee OAHON OIMMOKHY Wi 0oJiee ABYX-TPEX HEIOUETOB B BHIKJIAIKAX,
yepTeKax Wi rpadukax, HO yHamuics BiIaJeeT 00s3aTeIbHBIMU YMEHUSIMH TI0 TIPOBEPSIEMOU
TeME.

OTtMeTKa «2» CTaBUTCS, SCIIN:

v\ JIONyIlEHbl CYLIECTBEHHBIE OIIMOKM, IIOKA3aBIIWE, UYTO CTYJEHT HE BIAJEET
00s13aTeTbHEIMU YMEHHUSIMH 110 JAHHOW TEME B TIOJTHOM Mepe.
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7. TemaTu4ecKuii MJIaH

TemaTnueckunii raH
y4eOHOM NUCIUIUIMHEI MaTeMaTuka

2021 — 2023 yueOHblii roj

I'pynmmal-9,2-9
[Tpodeccus: MammHUCT TOPOKHBIX U CTPOUTEIBHBIX MAIIHH

Oos3arenbHas yyeOHas
Maxe. Bueayauropnas HarpysKa
Ne HaumenoBanue pasnenos 6 CaMOCTOSATEJIbHAsS
TEMBbI U TEM yHeoHad pabora Beero B TOM 4HCJIE
Harpyska 0o0y4armuxcs . | 7a0. np.
3aHATHH ba6. | pas. K/p
1 kypc 198 66 132 20 12
1 cemecTp 96 32 64 10 6
[ToBTOpeHmne 15 5 10 2
1 | Pa3zBurue nousArus o yucie 15 5 10 2
2 Kopnu, crenenu n 45 15 30 5 2
Jorapudmpl
3 [IpsiMbIE ¥ TUIOCKOCTH B 21 v 14 2 2
IIPOCTPAHCTBE
2 cemecTp 102 34 68 10 6
[IpsiMble U TIOCKOCTH B 15 5 10 3 1
MIPOCTPAHCTBE
4 | Kombunaropuka 21 7 14 2 1
5 | KoopauHatsl 1 BEKTOpPBI 33 11 22 4 1
6 OCHOBBI TPUTOHOMETPUU 18 6 12 1 1
IToBTropenue 3a | kypc 15 5 10 2
2 Kypc 229 76 153 27 15
3 cemecTp 120 40 80 12 6
6 | OCHOBBI TPUTOHOMETPUHU 36 12 24 3 2
7 | dyHKUMHU U rpaduKu 36 12 24 3 2
8 | MHororpanHuku 22 7 15 4 1
9 | Kpyrusle Tena 15 S) 10 2 1
10 Hauana matremaTnueckoro 11 4 7
aHam3a
4 cemecTp 109 36 73 15 9
10 Havana marematuueckoro 31 10 21 5 1
aHajImn3a
11 WNHterpain u ero 26 9 17 4 2
IpUMEHEHHE
DJIEMEHTHI TEOpUU
12 BEPOSITHOCTEN u 15 5 10 2 1
MaTeMaTHIeCKOM
CTaTUCTHUKH
13 | YpaBHEeHUs U HEpaBEHCTBA 32 10 22 4 2
IToBTopenue Il kypc 5 2 3 2
UTOI'O 427 142 285 47 27




8. TemaTnueckoe INJIAHUPOBAHHUE C ONMPEACTCHUEM OCHOBHBIX BU10B y‘lCﬁHOﬁ JACATCIABHOCTH CTYACHTOB

Coaepsxanue yueOHOro MaTepHuaJia, JJabopaTopHbIe paéoThl U

HanmenoBanue Oo0bem .
NpaKTH4YecKHe 3aHATHS, BHEAYIUTOPHAS CAMOCTOATEIbHAS OcHoBHbIE BH/IbI Y4eOHOI /1esiTe TbHOCTH CTY/IEHTOB
pa3/1esi0B U TeM 4acoB
paboTa cTy1eHTOB
1 2 3 4
IToBTOpEHUE Copep:xkanne yueOHOTO MaTepraia 10
O3HakOMJIGHHE C POJIbI0 MaTEeMAaTHKH B HayKe, TEXHHKE, SKOHOMHUKE,
Brenenue 1 MH(GOPMAITUOHHBIX TEXHOJIOTHSIX U TPAKTUICCKOHN JIEATSIIEHOCTH.
O3HaKOMJICHHE C TIETISIMH | 33]]a9aMi U3yUeHHs] MaTeMaTHKH
Brmonnenne npeoOpa3oBaHWi BBIpOXEHHH, TPUMEHSST (OPMYyIBl U3
Kypca anreOpbl; pellieHHe anreOpanvyecKue YpaBHCHUH W HEPaBCHCTB;
IToBTOpEeHne Kypca anreOpsl ¥ TeOMETPUN 7 yp bl P p © Yb p ’
MIPOBEICHUE JOKA3aTCIBHBIX PACCYXKICHUN B XOJA€ PpCIICHHUS 3a]ad;
BJIa/ICHE OCHOBHBIMU MOHATHSIMH O TJIOCKUX T€OMETPHYECKHUX (PHUrypax
. Pemenne anreGpanyeckue ABHCHHII W HEPAaBEHCTB; IIPOBEICHUE
Kontpossnas padora Ne 1. BxoaHoit KoHTpOIb 2 p P p - TPOBEA
JIOKa3aTeNbHBIX PACCYKJICHUN B XOJI€ PEIICHUS 3aa4.
BHeaynuTopHasi caMoCTOsITeJIbHASA Pa00Ta CTYy/I€HTOB! 5
N @opMHpOBAaHUE  OCHOBBI ~ CaMOpPa3BUTUS M CaMOBOCIHUTAHUS.
Pemmenne TeCTOBBIX 3aaHUA. 2 N
Opranmzainusi B3aUMOIPOBEPKY BHIIOJHEHHON paboTel. Brmanenue
Pemenue 3aa4 Ha TOBTOpEHNE Kypca MaTeMATUKH 2
N N OCHOBHBIMH MOHATHSMH O TUIOCKAX TEOMETPHUYECKUX (hUTYypax
Pabora co cipaBo4HOM uTEepaTypoit 1
Paznen 1. CopepxaHue yueOHOTro Marepuaia 10
Pa3zBurtne BrmonHenne apudmMeTnuecKux NeHCTBUIA HAJl YUCIaMH, COUETasl YCTHBIS
MOHATHS 0 YHCe Y TUCbMEHHBIC IPUEMBI.
Haxoxnenue mnpHONMKEHHBIX 3HAYCHUH BEJIMYMH U TOTPEIIHOCTEH
Tema 1. 2. PazpuTue noHsATHS O YUCIIE 8 N N .
BEIYMCICHUN (A0CONIOTHOH W OTHOCHTENBHOW); CpPaBHEHHE YHCIIOBBIX
BBIpa)KEHUM.
Haxoxaenue ommboK B MpeoOpa30BaHUAX U BEIUUCICHUSIX
Ipaxkmuueckoe 3anamue Ne [. JleficTBUS C HppallMOHAIBHBIMH H
1 Haxoxnenune ommOoK B mpeoOpa30BaHUAX U BEIYUCICHUSIX
[ENTBIMA YUCIIAMH
Ilpaxmuueckoe 3anamue Ne 2. JIeAcTBUSI HaJ, KOMIUIEKCHBIMU YHCIAMHU 1 Haxoxnenune ommOoK B mpeoOpa30BaHUAX U BEIYUCICHUSIX
BHeaynuTopHasi camocTosiTeIbHAsi padoTa CTYAeHTOB! 5 OneHnBaHre COOCTBEHHBIX YCIIEXOB B Y4EOHOW JIeSTETHHOCTH.
CocTaBrneHue KapTOYKH — KOHCYJIbTAllUM, TaOMUIBl (KpaTKUi 1 [IposiBneHrie MHHOBAIMOHHOTO TIOJAXO/Aa K pEIIEHHIO YYeOHBIX W
CIIPaBOYHBIN MaTepuai, TMPUMEpPhl pEeIIeHUs THUIIOBBIX 3a/IaHUH, MPAKTUYECKUX 3a/1a4.
3alaHusl U1 CaMOCTOSITeNIbHOM pPaboThl) Ha Temy «Yucmay wumm [Nonnmanue wHGOpPMAIUK, MPEACTABICHHON B BHJE TEKCTa, CXEMBI,
3aI0JIHEHUE TIOrOTOBJICHHOM MpernoaBaTeaeM TaOJIUIbL. TaOJIMIIBL, TOMOHATD TAOJUIBl HEAOCTAOIIMMHU JaHHbIMHU. OpraHu3aius
Pemenne mnpakTuueckux 3adaHui, 3agad 1o Teme «YucioBbie 1 B3aMIMONIPOBEPKY  BHIMOJIHEHHOW  pabOThl.  YMEHHE  BBINOJHSATH
MOCJIEIOBATEIbHOCTI. apuMeTHYeCKUe ICHCTBYS C YHCITAMH.
[loaroroBka cooOmieHus Ha ogHy wu3 Tem: «lMcropusa 2
MIPOUCXOXKICHNS KOMIUIEKCHOTO Yuciay wim «Vctopus pa3BuTHs
ymcinay, «[[poleHTHbIE BEIYUCICHUS B )KU3HEHHBIX CUTYAIHIX).
JlopaboTka KOHCIIEKTa JIGKIIMA C TPUMCHEHHEM Y4eOHHUKa, 1




METOJUYECKOH TNTePaTyPHL.

Paznen 2.
KopHu, crenenu u
Jorapupmbl

Conepxanne y4eOHOTO MaTepuaa 30
O3HakOMJIEHHE C TIOHATHEM KOPHS N-il CTETIeHH, CBONCTBAMH PaTUKAIOB
Y TIpaBUJIaMU CPaBHEHMS KOPHEH.
DopMyIHpOBaHUE ONPEIEIICHNS KOPHS U CBOMCTB KOpHEH. Briuncinenue
Tema 2. 1. Kopau u crenenu 9 PMYTHP e p P
W CpaBHEHHWE KOpHEH, BBINIOJHEHWE TMPHUKUAKA 3HAUYEHUS KOPHSI.
OnpeneneHve  paBHOCWJIBHOCTH  BBIPAXEHHM ¢ paauKalaMu.
O3HaKOMJIEHHE C MOHSATHEM CTENEHHU C IeHCTBUTEIbHBIM NIOKa3aTeIeM.
[IpeoOpazoBanue YHCIOBBIX M OYKBEHHBIX BBIPAKECHHH, COAEPIKAIINX
Ilpakmuuecxkoe 3amsmue Ne 3. llpeoOpa3oBaHme BBIpaKCHUH, 1 panukanel. BreimomHeHwe pacdeToB 1o (opmysaM, comepiKamuM
COJIEpIKaIlIUX paJHuKabl panuKabl, OCYIIECTBIISST HEOOXOMMBIE MOJICTAHOBKH M MIPeoOpa3oBaHusl.
PenieHne nppalnoHaIbHBIX YpAaBHEHUI.
Ilpakmuuecxoe 3anamue Ne 4. IlpeoOpazoBaHne BBIpaKEHUH, [IpeoOpa3zoBaHne YHCIOBBIX M OYKBEHHBIX BBIPOKCHHH, COICPKAIIHX
COJIEpKaIllUX CTENEHU C JpoOHBIMH M OTPUIATEIHHBIMU 1 cTerneHu. BeimonHeHne pacdeToB Mo GopMyiaM, coAepKalluM CTETeHH,
MOKa3aTeNsIMU OCYIIECTBIISISl HEOOXOAUMBIE MOICTAHOBKH M Pe0o0pa30oBaHusl.
O3HakomiieHue ¢ HoHATHEM Jorapudma. [IpumeHeHue CBONCTB U MpaBuil
Tema 2. 2. Jlorapupmsl 5 pud P P
norapu()MHUPOBAHUS IJIs1 PEIICHHS 33]1a4.
Ipaxmuueckoe 3auamue Ne 6. IlpeoOpa3zoBaHue BBIpAKEHHIA, 2 Brruucnenue norapudmon. BeimonHenne npeodpa3zoBaHUi BBIPaKCHHH,
COJIepKAIIMX CTETICHU H JIOTapU(MBbI npuMeHsist GOpMyJIbL.
Brmonnenne mpeobpa3zoBaHmii BEIpaXKEHHH, IPpUMEHEHHE (HOpMYIL,
CBSI3aHHBIX CO CBOMCTBaMH CTEIICHEH M JIOTapH(MOB.
Tema 2. 3. I[lokazarenpHble W JOrapupMUYECKHE ypaBHEHUS U N
HepABEHCTEA 8 Onpenenenne 00MaCTH JOMYCTUMBIX 3HAUEHHH JIOTApUPMHUECKOTO
p BhIpaKeHMs. PerieHue Mmoka3aTenbHbIX, JIOTapu(MHUUECKHX YpaBHEHUH,
HEPABEHCTB U CHCTEM.
Ilpakxmuueckoe 3anamue Ne 5. PemieHne mnokazaTeiabHBIX, N
N 2 Pemenne nmoka3aTenbHBIX, TOrapu(MUIECKUX YPAaBHEHUH.
JorapupMUIecKuX ypaBHEHUH, HEPABEHCTB M CUCTEM
BeinosHeHune nmpeodpa3oBaHuii BhIpaXKESHHH, IPUMEHEHHE HOPMYII,
Kontpoasnasi padora Ne 2. CtenieHu, KOpHH U JIorapumMbl 2 CBS3aHHBIX CO CBoOiicTBamMM cTeneHed u JsorapudmoB. Pemenne
MOKa3aTeNbHBIX, JJOTapU(OMUUECKUX YPABHEHHH.
BHeaynuTopHasi caMOCTOAITeIbHASA pad0Ta CTYI€HTOB!: 15
CocraBineHue  KapTOYKH-KOHCYJIbTalMH,  TaOmMubl  (KpaTkui 6
CIIPaBOYHBIN MaTepuay, TNPUMEpPhl pEeIIeHUs THUIOBBIX 3a/aHUH,
3aaHus Ui CaMOCTOSTENIbHOM pPabOThl) Ha OFHY WM HECKOJBKO
N . @opMHUpOBaHME OCHOB  CaMOpPa3BUTHA M  CaMOBOCHHUTaHHA B
TeM: «KOpHM HaTypalbHOM CTEEHW W3 YHWClIa M HX CBOMCTBAY,
% COOTBETCTBHHM C OOIIEYEIOBEUYECKUMH LIEHHOCTSIMH W  HiealaMiu
«CreneHn ¢ JEHCTBUTENBHBIMH IOKa3aTelsiMu», «CTemeHn c .
9 IPaXkJIaHCKOT0 OOIEeCTBa; MMOHMMaHUE WH(POPMAIMH, IIPEICTABICHHON B
palroHaNbHBIMH TIOKa3aTeNsIMA, WX CBOWCTBa», «lIpeoOpasoBanmne
N BUJIE TEKCTa, CXEMbl, TaOJNHUIBI; OMOJHEHHWE TaOJIHMILBl HEJOCTAIOLIMMHU
anrebpanveckux BbIpaxeHui», «[IpeobpasoBaHue panoOHATBHBIX H .
N JIAHHBIMU; BBITIOJTHEHUE apu(PMETHUSCKHUX JICHCTBUS
WppaIMOHATBHBIX BEIPQKCHUN, «Jlorapugm. OcHoBHOE
JorapupMuyeckoe TOXKAECTBO», «JlecATMuHple W HaTypajlbHBIE
norapudmei», «IIpaBuia JorapudMupoBaHmsD).
TBopueckoe 3aJaHue. CocTaBlIeHHE KpOCCBOpAA Ha TeEMY 5
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«CreneHn, KOpHH, JIOTApUPMBI»

JlopaboTka KOHCIEKTa JIEKIWA ¢ TpPUMEHEHHEM ydeOHHUKa,
MeToAnYeCKOoU auTepaTyphl. [IoaroToBKa K MpakTUYECKOMY 3aHSITHIO.

BreimonHeHne WHOUBUAYyAIbHON paboThl Ha TeMmy «CBOWCTBA
JoTapuhMOBY.

Pemenue TecTOBBIX 3aJaHUN.

Paznen 3.
IIpsimble u
IUIOCKOCTH B
MPOCTPAHCTBE

Cojneprkanue yueOHOro MaTepuaia

24

Tema 3. 1. [TapamteTsHOCTD TIIOCKOCTEH

10

DopMyIHpoBKa U IPUBEACHUE 10KA3aTENbCTB NPU3HAKOB MapalICIbHBIX
MpsIMBIX H IDIOCKOCTeH. Pacro3HaBaHwe Ha dYepTe)kax M MOJEISX
napajieIbHOTO PaCIIONIOKEHUS MPSIMBIX u IJIOCKOCTEH,
apryMEHTHUPOBAHHUE CBOUX CYXICHUI.

DopMyIHpOBaHUE OMPEACIICHUM, TPU3HAKOB U CBOMCTB MapauieIbHbIX
IIJIOCKOCTEM.

N3o0paxxeHre Ha yepTexkax U MOJACISIX PAaCCTOSIHUS U 00OCHOBaHUE
cBoux cyxnaenuit. [Ipumenenue Gopmyn u TeopeM IIaHUMETPUH IS
pelieHus 3aaad.

Ipaxmuueckoe 3anamue Ne 7. B3auMHO€ pacoOKeHHUE III0OCKOCTEH

Peuienue 3a1ay Ha BBIYMCIEHUE TEOMETPUUECKUX BEJIMYKH.
[IpumeHeHne TPU3HAKOB H CBOMCTB  PACIOJIOKEHUS
IJIOCKOCTEW MPU PELIEHUH 3aa4.

IpAMBIX H

KonTpoabnas padora Ne 3. Mtorossiit KOoHTpoIIb 3a | momyroaue

Haxoxxaenne ommmoOoK B MpeoOpa30BaHMAX M BEIYHCICHUSX. BrimonHenne

npeoOpa3oBaHuil BBIPAKCHUH, NpPUMEHEHHE (QOPMYJ, CBSA3aHHBIX CO
CTereHsIMH ®  Jiorapupmamu. PemeHne 3a7ad  Ha  BBIYHCIICHHE
reOMETPHYECKUX BEIHMYHH.

Tema 3. 2. [lepneHAUKYIIPHOCTH TIOCKOCTEH

ApryMEHTUPOBAHUE CBOUX CYKJIECHUN O B3aUMHOM PACIIONIOKEHUU
MPOCTPAHCTBEHHBIX Quryp. GopMynnpoBaHue U T0OKa3bIBaHHE OCHOBHBIX
TEOpEeM O  PpAacCTOSHUAX (TeOpeM  CYIECTBOBaHHUS, CBOWCTBA).
DopmynrpoBaHUe ONpEICICHUH, MIPU3HAKOB u CBOMCTB
MEPIEeHANKYISPHBIX IUIOCKOCTEH, JBYTPaHHBIX M JIMHEHHBIX YTJIOB.
O3HaKOMJIEHHE C MOHATHEM MapauIeIbHOr0 MIPOEKTHPOBAHUS U €TO
cBoiictBamu. DopmMynupoBaHHE TEOPEMBbI O IUIOMIAAW OPTOTOHAIBHON
MPOEKIIMU MHOTOYTOJIbHUKA.

Ilpakmuuecxkoe 3anamue Ne 8. Pemenue 3agad Ha HaXOXICHHE
JIBYTPAaHHBIX yTIIOB

BelllonHeHWE OCTPOEHUS YIVIOB MEXAY HpsMBIMHM, MpsAMON H
IIJIOCKOCTBE), MEXY IJIOCKOCTSIMU 110 OIMCAHUIO U PACIIO3HABAHUE UX HA
MOJIeTISIX. BBINOTHEHNE TOCTPOEHUS YIJIOB MEXIY MPSAMBIMH, NMPSMOU U
IIJIOCKOCTBEO, MEXY IIJIOCKOCTSIMU IO OIMCAaHUIO U PACIIO3HABAHUE UX HA
MOJEIISIX.

Ipaxmuuecxoe 3ansamue Ne 9. [lepneHIUKyIApHOCTD MIIOCKOCTEN

W3o0paxkeHne Ha PHUCYHKax M KOHCTPYHpPOBaHHE Ha MOJAEIIX
NEPIEHIUKYISIPOB U HAKJIOHHBIX K IJIOCKOCTH, MPAMBIX, MapajliebHbBIX
TUIOCKOCTEH, YTJIOB MEXIy MpsIMOH M IUIOCKOCTBI0O W OOOCHOBaHHE
MTOCTPOEHHUSL.

Ilpaxmuuecroe 3ansmue Ne 10. TloctpoeHune npoexuui

Pemenue 3aJa4 Ha MOCTPOCHUC HpOCKHHﬁ. HOCTpOGHI/IC OPTOTOHAJIbBHBIX
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MPOEKITUH

[Ipumenenne Teopuu i1 OOOCHOBAHHS ITOCTPOCHWH W BHEIYHCIICHUH.

KonTpoabnas padora Ne 4. [IpsiMble 1 TNIOCKOCTH B POCTPAHCTBE 1 .
OnpenieneHye 1 BBIYUCICHUE PACCTOSIHUN B IPOCTPAHCTBE.
BueaynuropHasi caMmocTOsITeJIbHAS Pa00Ta CTYI€HTOB: 12 YMeHne KOHTPOJIUPOBaTh MPOLECC M PEe3yslbTaT CaMOCTOSTEIbHOU
CocraBneHue KapTOYCK-KOHCYIbTAITHH, Ta0IHIT (xpaTkwmii 3 MaTeMaTHYeCKON  JNESITENbHOCTH; (OPMHUPOBAaHHE CIIOCOOHOCTH K
CIIPaBOYHBIN MaTepuali, TPUMEpPbl pEemIeHNs] THIOBBIX 33JaHuH, SMOLMOHATFHOMY BOCITPHATHIO MAaTEMATHYECKUX OOBEKTOB.
3aJaHus AJIsl CAMOCTOATENILHON paboThl) Ha oHY U3 TeM: «TeTpasap u [lonumanne wuHpOPMAIMH, TPEACTABICHHOH B BHAE TEKCTa, CXEMBI,
napauienenunen», «llepneHaukynapHOCTE OPSAMON M IJIOCKOCTH. TaOJIHIIBI; JOMOTHEHUE TaOIHIIBI HEOCTAIOINMH JaHHBIMU;
Paccrosinue ot ToOukM g0 IockocTH», «llepneHaukynsip u Brimonraerne  apuMETHYECKUX ACHCTBHA ¢ YHCIIaMH;, BIAACHHC
HaKJIOHHAas. YTOI MEXIy HpsIMOM M IUIOCKOCTBIO», «JIByrpaHHBII OCHOBHBIMM  TOHSATHUSMU O  IUIOCKUX U MPOCTPAHCTBEHHBIX
yroia. Yroil MexAy ABYMs IUIOCKOCTSMK», «llepmeHmauKkyaspHOCTb reoMeTpHYECKHX (PUTypax, UX OCHOBHBIX CBOMCTBaX.
JIBYX IIJIOCKOCTEH», «KOOpIUHATHI U BEKTOPHI».
Pedepar «IlapamienbHoe IPOSKTHPOBAHUE M €TI0 CBOMCTBAY. 5
Pemenue 3agau no teme « [lepneHauKkynsp v HaKJIOHHAS 4
Paznen 4. CopepxaHue yueOHOTro Marepuaia 14
Kom0nnaTopuka WzydeHnne mpaBmil KOMOWHATOPUKA W TPUMEHEHHE WX TPU PEUICHUH
KOMOWHATOPHBIX 3a/1ad.
Tema 4. 1. OcHOBHBIC MOHATHSI KOMOUHATOPHUKH 6 O3HaKOMJICHHE C TIOHATUSMH KOMOHMHATOPUKU:  Pa3MCIICHHUSIMH,
COUYCTaHWSIMH, TIEPECTAHOBKAMH U (POPMYJIAMH JUIS UX BEIYHCIICHHSL.
O3znakomiieHne ¢ OnHomoM HeroToHa u TpeyronparkoM llackais.
Pemenre koMOMHATOPHBIX 3a/1a4 METOJIOM Iepedopa U 1Mo MPaBUITy
Tema 4. 2. Perienne KoMOMHATOPHBIX 33734 ) ymHOXKeHUsI. OOBbsICHEHWE W TNpUMEHEeHHne (GOpPMYN Ui BBIYHCICHUS
pa3MeNIeHni, IepecTaHOBOK U COYETAHHUN TIPH PEIIeHUH 3a]1ad.
Illpakmuueckoe  3auamue Ne  [l. Pemenwe  npocTedmmx 5 PeureHne mpakTuueckux 3aJad C UCHOJb30BAHMEM MOHSITHUM U MpaBUI
KOMOWHATOPHBIX 33724 KOMOWHATOPHUKHU
K Pemenne mpakTH4eckux 3ajad C HMCIOJb30BAHHWEM MOHITUH WU MPaBUI
OHTpOJbHasA padoTa Ne 5. DyeMeHThl KOMOUHATOPUKHU 1
KOMOMHATOPUKHA
BHeaynuTopHasi caMmocTosiTeIbHAsI Pab0Ta CTYAEHTOB: 7 KonTtpommpoBanue mporecca W pe3yiabTara  CaMOCTOSTEIHHOM
CocTaBieHne  KapTOYEK-KOHCYJIbTalMi,  Tabmui  (KpaTKuii 2 MaTeMaTHYeCKOH  JEATeNIbHOCTH, (QOpPMHUPOBAaHHE CIHOCOOHOCTH K
CIIPaBOYHBIN MaTepuai, TNPUMEpPbl pEelIeHUs THUIOBbIX 33JaHUH, SMOLIMOHATIFHOMY BOCIIPHUATHIO MaTEMaTHYECKUX O0OBEKTOB, 3a/ad.
3a/laHus JUIS CaMOCTOSTENBHOM paboThl) Ha OJHY U3 TeM: «OCHOBHBIE [Nonnmanue wHOpPMAIUK, TMPEACTABICHHON B BHJE TEKCTa, CXEMBI,
MOHATHS KOMOMHATOpUKI», «IlepecTaHoBKH, pa3MeeH s, COYeTaHUs TaOJINIIBL; TOTIOIHEHUE TaOIUIBI HEAOCTAOINMH JTaHHBIMU.
Y UX CBOMCTBa. BeinonHenune apuMeTHIecKuX ASHCTBUH ¢ YHCIaMK
JopaboTka KOHCIIEKTa  JIGKIIMM C TPUMEHEHHEeM YydYeOHHKa, 1
METOJUYECKOH JINTEPATYPBHI.
BrimonHeHNEe TPaKTUYECKUX 3aJaHU  PENpOAYKTHBHOTO THIIA 4
(OTBETHI HA BOMIPOCHI, TPEHUPOBOYHBIC YIIPAKHEHNUS, 3a/1a4U, TECTHI).
Pazpnean 5. Copepxanne yueOHOTO MaTepuana 22
Koopannatel u [loBTOpeHHE OCHOBHBIX MOHATHM M3 Kypca CpeIHEd IIKOJBL.
BEKTOPHI Tema 5. 1. BexTops! B mpocTpaHCTBE 8 O3HakOMJIEHHE C TIOHATHEM BeKTopa. l3ydeHune CBOICTB BEKTOPHBIX

BCJIMYHH.
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Ilpakxmuueckoe 3amamue Ne [2. Vcrnonb3oBaHWE BEKTOPOB IIPH

1 IIpumeHeHue Teopun Npy pelIeHnH 3a7ad Ha JEHCTBHS ¢ BEKTOpaMHU.
pEIICHUY PUKIAIHBIX 33134
W3ydyenne nexkapToBOM cHCTEMBI KOOPAMHAT B  INPOCTPAHCTBE,
MOCTPOCHUE 1O 33/JaHHBIM KOOpAMHAaTaM TOYEK M IIOCKOCTEH,
HaXO0XJIEHUE KOOpAUHAT TOYEK. V3ydeHne CBOMCTB BEKTOPHBIX BEIHYMH,
MIPABUJI PA3JIOKEHUs] BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE, IPABHII
Tema 5. 2. TIpAMOYTObHAN CHCTEMA KOOD/MHAT B IPOCTAHCTBE 9 HaX0XJIEHUS KOOpPAMHAT BEKTOPAa B MPOCTPAHCTBE, MpaBWJI JEHCTBUM C
BEKTOPAMH, 33JaHHBIMA KOOPAWHATAMH.
N3ydeHne cKalapHOrO MPOU3BEACHHA BEKTOPOB, BEKTOPHOTO YPAaBHEHUS
NpsIMOM M TUIOCKOCTH. (O3HAaKOMJIEHME C JIOKa3aTeNbCTBAMHU TEOPEM
CTEpPEOMETPUN O B3aMHOM pAaclOJ0KEHHU NPSAMBIX M IUIOCKOCTEH C
WCIOJIb30BaHNEM BEKTOPOB
IIpuMmeHeHnEe TEOpHM NpH PEIIEHUM 3aAad Ha JEWCTBUS C BEKTOPAMH,
Ipaxmuuecxoe 3anamue Ne 13. CkansapHOE POU3BEICHUE BEKTOPOB 1 KOOPJIUHATHBIN METOM, IPUMEHEHHE BEKTOPOB JIJIsI BEIUUCIICHUS BETUUYUH
YIJIOB U PacCTOSTHUM.
Ilpakmuuecxoe 3anamue Ne [4. Koopmunatel BekTopa. JlmmHa 1 Haxoxnenue ypaBHEHUI OKPYKHOCTH, C(ephl, TNIOCKOCTH. Berancienne
BEeKTOpa. JIeHCTBHsI HaJl BEKTOpaMu PacCTOSIHUI MEXly TOUKAMU.
Ilpakmuueckoe 3anamue Ne [15. Vcnonb3oBaHHE KOOpAWHAT MpHU 1 HaxosxaeHnue ypaBHEHUI OKPYKHOCTH, cepbl, IIIOCKOCTH. Brruncnenne
pEIICHNN MAaTEMaTHYECKHX U IPHUKIIAIHBIX 33129 pacCcTOSTHUI MEXAY TOUKaMH.
IIpuMmeHeHnEe TEOpHM MpHU PEIIEHUM 3aAad Ha JEWCTBUS C BEKTOPAaMH,
KonTpoabhas padora Ne 6. KoopauHatel 1 BEKTOpHI 1 KOOPIMHATHBIN METOJI, IPUMEHEHUE BEKTOPOB ISl PELLICHUSI IIPUKIIAIHBIX
3aga4
BHeayauTopHasi camocTosiTeIbHasi padoTa CTY/IeHTOB: 11 KonTtponupoBanne mpormecca U pe3yiabTara  CaMOCTOSTEIBHOM
CocraBieHne  KapTOYEK-KOHCYNIbTaUui,  Tabmuu  (KpaTKuii 2 MaTeMaTHYECKOH  JEATENIbHOCTH; (OPMHUPOBAaHME CHOCOOHOCTH K
CIIPaBOYHBIN MaTepuai, TNpPUMEpPbl pEelIeHUs THUIOBbIX 33/JaHHUH, SMOLIMOHATIFHOMY BOCIIPHUATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/ad.
3aJjaHusl JUISi  CAMOCTOSITENBHOW paboThl) Ha OJHY U3 TeM: [Monumanne wHpOpMAIMH, TIPEJCTABICHHOH B BHUJE TEKCTa, CXEMBHI,
«BrImonnHeHue aelcTBUN Haja BekTopamm», «llpocreimmne 3amaum B TaOJIMLIBL; JOMOJTHEHUE TaOIUIIBI HEIOCTAIOIINMH JaHHBIMU.
KoopauHatax», «CKalsIpHOe MPOU3BEICHHUE BEKTOPOBY. BeinonHenne apuMeTHIeCKuX ASHCTBUH ¢ YHCIaMU
Coznmanue npe3eHTanuu mo TeMe «KoopauHaTel U BEKTOPEI» 6
BrimonHeHne qoManHel KOHTPOJILHOU paboThl «BEKTOPEI» 3
Pazpnean 6. Copnepxanue yueOHOro Marepuana 36
OcHoBBI Wzydenune paguaHHOTO METOAA U3MEPEHHS YTIIOB BPAIICHUS U MX CBS3H C
TPUTOHOMETPHHU rpagycHoil Mepoil. M3o0pakeHue yriioB BpalleHHs Ha OKPYKHOCTH,
COOTHECEHHE BEIMUMHBI YIJIa C €ETO PACIIONI0KEHHUEM.
Tema 6. 1. OcHOBHBIE TPUTOHOMETPHUYECKHE MOHITHS U TOXKIECTBA 10 . o
DopMynTupoBaHUE ONpPEAeNCHUH TPUTOHOMETPUUECKUX (YHKIMH AJIs
YIJIOB TOBOPOTa M OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYrOoJbHUKA U
00BsICHEHHE UX B3aUMOCBSI3U
Ipaxmuuecxoe 3anamue Ne 16. Tpuronomerpudeckue (QyHKIUH 1 [IpumeHeHnE  OCHOBHBIX  TPUTOHOMETPHUYECKHX  TOXKIECTB  AJA
YIJIOB IIOBOPOTA BBIYUCIICHHS 3HAYECHUH TPUTOHOMETPHUYECKUX (DYHKIMH 0 OJHOM W3 HUX
KonTpoabHas padora Ne 7. TpHUroHOMETpHYECKHE TOXKAECTBA 1 llpuvencrne 00X METOZIOB  NMPH  BLIMMCICHHH  3HAYCHMI

TPUTOHOMETPUUYECKUX BBIPAKEHUH
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W3yuenne OCHOBHBIX (DOPMYNI TPUTOHOMETPHHU: (QOPMYIBI CIOXKCHUS,
YABOEHUS, MPEeoOpa3oBaHUs CyMMBI TPHUTOHOMETPUYECKUX (GYHKIHHA B

Tema 6. 2. [IpeoOpazoBanne TPUTOHOMETPUIECKUX BhIPasKEHHUH 9 MIPOU3BEICHUE U IPOU3BEICHNS B CYMMY.
O3HakOMJIEHHE CO CBOWCTBAaMH CHMMETPHUM TOYEK Ha EIUHUYHOU
OKPYKHOCTH W TPUMEHEHHE WX JIJIs BBIBO/IA (DOPMYIT IPUBEICHHS
Ilpakxmuueckoe  3auamue Ne  17. [IpeobpazoBanue 1 [IpumeHeHrne TIpM  BBIYMCIIEHUHW 3HAYEHUS TPUTOHOMETPUYECKOTO
TPUTOHOMETPUUYECKUX BBIPAXKEHUN BBIPXCHHS U YITPOIICHHS €0 OCHOBHBIX (DOPMYJI TPUTOHOMETPUU
[lpumeneHne OOMIMX METOJOB PEIHICHUS HEPaBEHCTB, YypaBHEHUI
(mpuBeneHne K IJIMHEHHOMY, KBaJpaTHOMY, METOJl pAa3lOXEHHS Ha
MHOXHUTENY, 3aMEHBI TIEPEMEHHOMN) MPHU PEUICHUU TPUTOHOMETPUUECKHUX
YpaBHEHUH 1 HEPABEHCTB.
Tema 6. 3. TpuroHomeTpruuecKre ypaBHEHHs 1 HEPaBEHCTBA 10 ApKcHuHYC, apKKOCHHYC, apKTaHTCHC YHCIIa
O3HaKOMJICHHE C TOHSTHEM OOPaTHBIX TPUTOHOMETPHUUECKHUX (DYHKITHIA.
Wzydenue ompeneneHuil apkcuHyca, apKKOCHHYCa, apKTaHIeHca 4Hcia,
(dbopMynupoOBaHUE WX, H300paKeHHEe Ha EIWHUYHON OKPYXKHOCTH,
MIPUMEHEHHE NP PEIICHNN YpaBHEHHN
lpakmuyeckoe  sanamue Ne 18. Pemienne  mpocreiumx 1 Pemrenne mo ¢opmynaM UM TPUTOHOMETPHUECKOMY KPYTY MPOCTEHUIIHX
TPUTOHOMETPUUECKUX YPABHCHUIA TPUTOHOMETPUUECKUX YPaBHCHHIA
Ilpakmuueckoe  3auamue Ne  19. PemieHwe  mpocTedmx 1 VMeHHe OTMEYaTh Ha Kpyre perneHus IpoCTeHIIX
TPUTOHOMETPUYECKUX HEPABEHCTB TPUTOHOMETPUYECKUX HEPABEHCTB
[MlpumeneHne  OOmIMX  METOJOB NpPU  BBIYHCICHWH  3HAYCHUH
KontpoasHas padora Ne 9. OCHOBBI TPUTOHOMETPUHT 2 TPUTOHOMETPUYECKUX  BBIPAXKEHUH WM pEHNIEHHH  MPOCTEHIINX
TPUTOHOMETPHUYECKIX YPaBHEHHH HEPaBEHCTB
BHeayauTopHas caMocTosITeJIbHAsI padoTa CTYAeHTOB: 18 [IposiBeHre WHHOBALIMOHHOI'O TIOJX0Ja K PEIICHHIO YYeOHBIX U
Pabora ¢ yueOHOUl mmTEparypoit mo Tteme «['paduk 6 MPAKTHYECKUX 3a/1a4.
TapMOHHYECKOTO KoJneOaHus», «DopMyibl OJIOBUHHOTO apryMeHTa. Brnagenne HaBbIKaMH TI03HABATENLHOW peQUIeKCHM KaK OCO3HAHHSA
DopMyIIBI YTIOBY» COBEpIIaeMbIX IEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YIBTATOB U
Beimonnenne pedepara Ha Temy: «lcropusi CTaHOBICHHS H OCHOBaHUi, IPaHUI] CBOETO 3HAHMS M HE3HAHMsI, HOBBIX MO3HABATEIbHBIX
pa3BUTHUS TPUTOHOMETPHI. 5 3a]1a4 U CPEACTB UX JIOCTHIKCHHUS.
Pemienue 3a/1aq HOBLIIIIEHHON CJIOKHOCTH o TeMe YMeHue npusHaBaTh COOCTBEHHBIC OIINOKH.
«TpuroHomerpudeckue (QyHKIIMKA YUCIOBOTO apryMeHTay, «MeTobl 7 Pemenne TpUTOHOMETPHUYECKHX YpaBHEHHWH, HCIONB3YS MOJIENb
pelIeHus] TPUrOHOMETPUYECKUX ypaBHEeHUI», «I[IpuMeHeHrne CBOMCTB TPUTOHOMETPUYECKOTO KpyTa.
00paTHBIX TPUTOHOMETPUYECKHX QYHKIUN», «OTOOp KOpHEH B
TPUTOHOMETPHUIECKHIX YPaBHEHUSAX, «CucreMsl
TPUTOHOMETPUIECKIX YPaBHEHHI»
Pazpnen 7. Copepxkanne yueOHOTO MaTepuana 24
DOyHKIAN 1 O3HakOMJIEHHE C IOHATHEM IEPEMEHHOM, MpHUMEpaMH 3aBHCUMOCTEH
rpaguxu Tema 7. 1. Unciiosbie dyHKINHN  UX CBOMCTEA 9 MEXIy repeMeHHbIMHA. (O3HakOMJIGHWE C  TOHSITHEM Tpaduka,

ompeesieHNe MPUHAAICKHOCTH TOUYKH rpaduky pynkumuu. OnpeneneHue
no ¢opmylie mpocTereld 3aBUCUMOCTH, BHJa ee rpaduka. BeipaxkeHue
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o opMyIie OTHON MTepeMEHHON Yepe3 ApyTue.

OszHakoMJIcHHE ¢ ompenesneHueM (GyHKIWH, (GopMyiIHpoBaHHE €ro.
Haxoxnaenue oOnactu ompenesicHuss W OO0JacTH 3HAYCHUN (QyHKIUU.
O3HakOMJICHHE C MpuUMepaMd (PYHKIMOHAIBHBIX 3aBUCUMOCTEH B
pEaNbHBIX TpoIeccax M3 CMEXHBIX AucHuiUInH. O3HaKOMIIEHHE C
JIOKa3aTebHBIMU  PACCYKJICHUSMU HEKOTOPBIX CBOWCTB JIMHEHMHOW W
KBaApaTUYHOW  (DYHKIMM, MPOBEJACHHE HWCCICAOBAHUS  JTHHCHHOM,
KYCOYHO-JINHEHHOW, JpOOHO-TMHEHHOW W KBagpaTWYHON (QyHKIHH,
MTOCTPOEHHUE UX T'PaQHUKOB.

Ipakmuueckoe sanamue Ne 20. CpoiicTBa (DYHKUMH: YETHOCTD, 1 [Moctpoenne u ureHue rpadukoB QyHkuuid. McciaemoBanue (yHKITUH.
HEYETHOCTD, IEPHOTAIHOCTD Bremonnenne nmpeobpazoBannii rpaduka GyHKIHH
Tlpaxmuueckoe sanamue Ne 21. Bospactanue u yOobIBaHHE (QYHKIIHIA. 1 CocraBnenne BUI0B GYHKIHN 110 JAHHOMY YCIOBHIO, PEIICHUE 3a7ad Ha
OKCTPEMYMBI JKCTPEMYM.
Wzyuenne moHATHS OOpaTHON GYHKUUM, ONpEeAeiCHUE BUAA U
moctpoeHne rpaduka oOpaTHOH (GYHKIHMH, HAXOXKACHHE ee 00NacTh
onpezencHus U 0071aCTH 3HAYCHUH.
O3HaKOMJICHHE C IMIOHATHEM CJIOXKHOH (DYHKIIHH.
Tema 7. 2. CrencHHble, MOKa3zaTelbHBIC, JorapuMuieckue u o o
TPHrOHOMETpHUCCKHE (yHKIHH 10 Brruucnenne 3Ha9eHMA (DYHKIHHA 110 3HAYCHUIO apryMEHTa.
OmnpezneneHre MONOXKEHUST TOYKM Ha rpaduke IO ee KOOpAMHATaM U
Hao000pOT.
Hcnonp3oBanue CBOWCTB (DyHKITHIA ISl CPAaBHEHUS 3HAYCHHUN CTENICHEH U
norapruMoB.
Ipaxmuuecroe sanamue Mo 22. Vicenenoanue  dyHKumii, [MpumeneHne CBOWCTB (YHKIWH MpH WCCIEJOBAHHUH YpPaBHEHHH |
TocTpocHue rpaduKoB hyHKIHiA 1 peuIeHny 3a1a4 Ha SKCTPEMYM 5
ITocTpoenue rpauKoB CTENEHHBIX U JIOTapUPMUIECKUX QYHKIMH.
[IpumeHneHne CBOWCTB (YHKIMH TPU HCCIENOBAaHWHM YypaBHEHWH U
Kontpoannas padora Ne 10. Oynkiuu u rpadhuku 2 pEIIeHnH 33/1a4 Ha SKCTPEMYM
[Toctpoenue rpadMKoB CTENIEHHBIX U JIOTApUPMHUIECKUX QYHKIHH.
BHeayauTopHasi camocTosiTeIbHasi padoTa CTY/IeHTOB: 12 [IposiBieHHEe MHHOBALIMOHHOTO TIOAXOJAa K peIIeHHI0 Y4YeOHBIX U
CocTaBeHue  KapTOYEK-KOHCYJIbTallMK,  TaOIHUI (xpaTkuii 1 MIPaKTUYECKUX 3a]a4.
CIPaBOYHBIN Marepuai, MpUMEpPhl pEIIeHUs] THIIOBBIX 3aJlaHHH, Brnagenne HaBbIKaMH TO3HABATENBHOW pedieKCMH KaK OCO3HAHHSA
3aJaHus AJIsl CaMOCTOSATENbHON paboThl) Ha oHY U3 TeM: «CBoiicTBa COBEpILAEMbIX JEHCTBUIA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
bynkuun», «CreneHHas GyHKOMs, €€ CBOHCTBa UM rpaduk», OCHOBaHUH, TPaHUIL] CBOETO 3HAHMS M HE3HAHMS, HOBBIX IO3HABATEJIbHBIX
«lloxazarenpHast ~ ¢yHKOMA, €€  CBOMCTBA W  Tpaduiy, 3aj]1a4d ¥ CPEJICTB UX JIOCTHKECHHUSI.
«Jlorapudpmuueckass  QyHKIUS, €€  CBoWcTBA W Ipaduky, YMeHne Mpu3HaBaTh COOCTBEHHBIEC ONTHOKH.
«IIpeobpazoBanust rpadKOBY. BrinonHenne apuMeTHUECKUX ASHCTBUN C YHCIIAMH
Bremonnenne rpadudeckoit  pabotel  «IloctpoeHme rpadukoB 3
JorapupMUIECKUX U MOKA3aTeIbHBIX (YHKIHI».
Homamnsis ~ KoHTpojdbHass — pabora  «CBolicTBa  (hyHKUHMH. 2
HccnenoBanue cBOMCTB (hYHKITUY 1O TPaGUKy».
Co3nanne mpe3eHTanuu Ha onHy M3 TeM: «CBoiicTBa (QyHKIHM», 3
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«cronb3oBanne CBOHCTB M TrpadukoB (YHKIUH IpU PEIICHUU
ypaBHEHUH u HepaBeHCTB», «IlocTpoeHne rpadukoB GYHKIHMEA C
MOMOIIbI0 MpeoOpa3oBaHmit», «Jlorapudmel B Hamied >KU3HUY,
«Jlorapudmuueckas crimpaib. Uto 3107,
Brimoaenmne rpaduIecKoi
TPUTOHOMETPUYCCKUX (DYHKITHIT.

paboTHI «I"padukn

IToBTOpenmue 3a I
Kypc¢

Cojneprkanue yueOHOrO MaTepuaa

10

HOBTOpeHI/IC OCHOBHBIX TTOHATHI

VYdeT opueHTHPOB, JaHHBIX MPEMOJaBaTe]IeM, IPU OCBOCHUH Y4E€OHOTO
Marepuala; BIAJICHHE HABBIKAMH II03HABAaTEIbHON pediekcun Kak
OCO3HAHMSI COBEPIIACMBIX JEHCTBUH M MBICIUTEIBHBIX MPOLECCOB, HX
pe3ybTaTOB U OCHOBAaHHM, TPAHUI] CBOETO 3HAHUs W HE3HAHUS, HOBBIX
MO3HABATENBHBIX 3324 U CPEJCTB MX JOCTHKECHHS.

®dopmupoBaHrEe YMEHUS 33]aBaTh BOIPOCHI C LEJIBIO TONyIESHUS HYKHOM
WHPOpPMALIUH.

KonTpoabnas padora Ne 8. torossiii KoHTpoIb 3a [ kypc

PaboTta c wuenbiMH, pPalMOHANBHBIMH M HPPAMOHAIBHBIME YHCIaMU,
CPaBHEHHME YHCIIOBBIX BBIPOKCHMH; BBINOJIHEHHE MpeoOpa3oBaHUi
BBIpOKEHHH, MpHUMEHSS (OPMYIBI, CBS3aHHBIE CO CBOWCTBAMH YHCEI;
pelIeHre MaTeEMaTUIEeCKUX YPABHEHUH U HEPABEHCTB.

IIpumeHeHne TeopeM Ul pelIeHHs IPHUKIIAJAHBIX T€OMETPUUECKUX 3a7ad
B IIPOCTPAHCTBE

BHeay1uTopHasi caMOCTOsITeJIbHAsA padoTa CTY1eHTOB:
Odopmiienne TiepBoi 4vacTH MpoekTHOH pabdotwl «lllmapranku mo
MaTeMaTHKe»

[IposiBieHHE WHHOBALIMOHHOTO TOAXOJa K peIIeHHI0 Yy4eOHBIX U
MIPaKTUYECKUX 3a]a4.

Brnanenne HaBbIKaMHM I103HABAaTENbHOM pEQIIEKCUM KaK OCO3HAHHMS
COBEPIIAEMBIX JCUCTBUI U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHM, I'PAHMI] CBOEIO 3HAHMS M HE3HAHMS, HOBBIX ITO3HABATEJIbHBIX
3aJa4 U CPEACTB UX JTOCTHKECHHS.

Pemienne anrebpanyeckux ypaBHEHHMH, HEPABEHCTB; padoTa C LIEIBIMH,
palMOHAIBHBIMU M UPPALMOHAIBHBIMU UYUCIIAMH; CPABHEHUE YUCIIOBBIX
BBIPQKEHHIA; BBIMOJHEHWE MPEOOpa30BaHUI BBIPAKEHUH, TpPUMEHSS
(hopMyIIbl, CBSI3aHHBIE CO CBOWCTBAMM YHMCEIL.

Pazpgen 8.
MHororpaHHuKH

Cojneprxkanue yueOHOro MaTepuaiia

15

Tema 8. 1. [Ipusma

Ommncanne u XapaKTEpUCTHUKa MHOI'OI'paHHUKaA,
3JIEMEHTOB U CBOWCTB.

Nzo0pakeHne MHOTOTpaHHUKA U
M300pKEHUSIX U MOJICTISIX.
XapakTepucTuka W HW300pakeHHWEe CEeuYeHUs, pa3BEepPTKH, BHIYHCICHHE
TUIOMIAIeH TTOBEPXHOCTEH.
Hcnonp3oBanue mprOOpPETEHHBIX
MOJICJTUPOBAHMS HECIIOKHBIX 33]1a4.

NEPECUUCIICHUE €TO
BBITIOJIHCHHUE  IIOCTPOCHUA  Ha

3HAHUH I HUCCICAOBAaHHUA H

Ipaxmuuecxoe 3anamue Ne 23. Haxoxxaenue OOKOBOW M IMOJIHON

TMMOBCPXHOCTHU ITPU3MBI

Breruncnenne JTUMHEWHBIX JIEMEHTOB M YIJIOB B IPOCTPAaHCTBEHHBIX
KOH(HUTypaLusiX, apryMEHTHPOBAaHUE CBOHMX CYXKICHUH.
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OmnrcaHnne W XapaKTepUCTHKAa MHOTOTPAaHHUKA, IIEPEUYHCICHUE €ro
DJIEMEHTOB M CBOMCTB.

W3o0pakeHne MHOTOTpaHHMKA W  BBIIOJHEHHE TIOCTPOCHUS HA
Tema 8. 2. [lapamtenenumnes 3
N300paKEHUAX U MOJCIISIX.
XapakTepucTHKa W H300paKEHHE CCUCHHS, Pa3BEPTKH, BBIUUCIICHHE
IJTIOMIaZA€ TOBEPXHOCTEM.
[TpuMeHeHne CBOMCTB CUMMETPUH MPH pelieHud 3aaad. V3oOpaskeHue
Ipaxmuueckoe 3ansmue Ne 24. Tlapannenenwuresn 1 OCHOBHBIX MHOTOTDAaHHUKOB M BBIITOJHCHUE DPUCYHKOB IO YCIOBHSM
3a7a4
Onucanue W XapaKTePUCTHKa MHOTOTPaHHHUKA, IIEPEUUCICHHE €ro
SIIEMEHTOB U CBOHCTB.
N3obpaxkeHne MHOTOTPaHHMKA W BBITIOJIHEHHE TIOCTPOCHUS  HA
Tema 8. 3. [Tupamuna 4 M300paKEHUAX U MOJIEIISIX.
XapakTepucTHKa W H300paKeHHe CCUCHHs, pa3BEPTKH, BBIUUCIICHHE
Iomianeil moBepxHocteld. M300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB H
BBIMOJTHCHUE PUCYHKOB IO YCIOBUSIM 33724
[IpuMeHeHne CBOMCTB CUMMETPUH TMPH pellieHud 3aaad. 3oOpaskeHue
Ipaxmuueckoe 3ausmue Ne 25. Tlupamuna 1 OCHOBHBIX MHOTOTPAaHHHUKOB M BBIIIOJHEHHUE DPUCYHKOB MO YCIOBHSAM
3a7a4
Ipaxmuueckoe 3anamue Ne26. 3anadu Ha MOCTPOCHUE CEUCHUIN 1 Hocrpoenne  mpoctefmx ceteHiH Ky0a, MpHSMBL,  IHUPAMHJL.
[Tpumenenue GakToB 1 CBeJIcHUH 13 MJIAHUMETPHH.
KomnrpoabHas padora Ne 11, MuororpaHHuKH 1 Hcnonb3oBaHue MNpHOOPETEHHBIX 3HAHWUH JJISl  UCCIENOBAaHUS W
MO/JICIMPOBAHUS HECIIOKHBIX 3a]1a4.
BHeaynuTopHasi camocTosiTe TbHAsI Pad0TA CTY/IEHTOB: 7 Brnagenne OCHOBHBIMH TOHSTHSAMH O IUIOCKAX WM TPOCTPAHCTBEHHBIX
CocraBieHue  KapTOYEK-KOHCYJIbTalMK, — TaOmun  (KpaTKuit 1 reoMeTpruyeckux (Urypax, UX OCHOBHBIX CBOHCTBaxX; (OpMHUpOBaHHE
CIpaBOYHBIN Marepuai, MpUMEpPhl pEIIeHUs] THIIOBBIX 3aJlaHHH, YMEHHUSl PAclo3HaBaTh Ha YEPTEkKAX, MOJCISIX M B pPEATbHOM MHUpE
3aJaHus IS CAMOCTOSITENbHOW paboThl) HAa ofHy U3 Tem: «[Ipusma. reoMeTpudeckue  QGUrypbl;  NPUMEHEHHE  U3YYCHHBIX  CBOWCTB
[Mpsimast u HakioHHas mpu3Ma. [lpaBunbHast npusmay, «[lupaMumbl. reoMeTpuyeckux Gpuryp u GOpMmyl A pelieHus T€OMETPUIECKHUX 3a1a4
[MpaBunbHas nUpaMUJIay, «CeueHus MHOTOT'PaHHUKOBY, W 32124 C IPAKTHYECKUM COZCPIKAHHEM.
«IIpaBUJIbHBIC MHOTOTPAHHUKHY.
IMoaroroBka cooOmieHus «lIpaBUiabHBIE MHOTOIPDAHHHKH  HA 3
KapTHHAX BEIIMKUX XYJOXKHUKOB, B TIPUPOJIE, B apXUTEKType H
CTPOUTEIILCTBEY.
Usroroenenue pa3BEPTOK U MOAEIICH MHOTOTPaHHUKOB 2
IloaroToBka COOOMICHW K 3aHITHSIM, COCTABJICHHE KpPOCCBOpIA 1
«MHOrorpaHHUKH»
Pa3zpnen 9. Copepxanne yueOHOTO MaTepuana 10
Kpyrusie Tena OzHakoMJIeHHE C BHMJAaMHM TeJl BpauleHus, (OPMYIHPOBAaHHE HX
Tema 9. 1. [umsp, KoHyc 4 OTIpeJIeNICHH U CBOMCTB.

XapakTepucTHKa 1 N300pakeHne TeJl BPAIeHUs, X Pa3BEPTKH, CEUCHHS.
Pemenne 3amady  Ha TIOCTPOEHHE CEUYEHWH, BBIYHMCIEHHME JUIMH,
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paccTosiHUM,  yrioB,  IUIONIAQJEH.
paccyXIeHul MPH pelIeHn  3a1a4.

IIpoBeneHre  MOKA3aTEILHBIX

O3HakoMJIeHHE C BHAaMHU TEJI BpalllCHHUS,
OTpPENICIICHUN U CBOUCTB.

¢dbopmynupoBaHue HX

Tema 9. 2. lllap, chepa 3 DopMynHpoBaHUE TEOPEM O CEUCHHWH IIMapa IUIOCKOCTHIO M IUIOCKOCTH,
KacaTeNbHOH K cdepe. XapaKTepuCTHKa M W300pakeHUe TN BpaIeHIs,
WX pa3BEPTKH, CEUCHUSI.
Ilpakmuuecxkoe 3ausamue Ne 27. OOBEeMBbl W TOBEPXHOCTH TEI Pemenne . 3ajat - Ha HOCTpoeHPvIe CCUCHUH,  BLITUCICHUE  JIMH,
BpallieHs 2 paccTOAHNH,  YIVIOB,  IUIOMAAIEH. IIpoBenenne  moOKazaTeIbHBIX
paccyXJICHUH MPU PEIICHUY 3a/1a4.
[IpuMmeHeHne CBOWMCTB CHMMETPHHM TpPU PCIICHWHM 3a7ad Ha Tena
KonTpoabnas padora Ne 12. Tena v mOBEpXHOCTHU BpaIlCHUS 1 BPAIICHH, KOMOUHAIWO Tel.
N3obpakeHne OCHOBHBIX KPYTJBIX Tell W BBIMIOJHEHHE PHUCYHKA II0
YCIIOBHIO 331241
BHeaynuTopHasi caMoCTOsITeIbHAsI padoTa CTYJAeHTOB: 5 BnajgeHue HaBBIKAMM I103HABATENILHOM pedieKCHH Kak OCO3HAHUS
CocraBneHue KapTOUeK-KOHCYJIbTAIUH, Ta0JIHIT (kpaTkuii 1 COBEpIlIaeMbIX JIEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U
CIIPaBOYHBIN MaTepuai, TMPUMEpPhl pEemeHNs] THUIOBBIX 33JaHuH, OCHOBaHUH, TPaHUI] CBOETO 3HAHWS W HE3HAHMSI, HOBBIX MMO3HABATEIHHBIX
3aJaHus Ui CaMOCTOSITeJIbHOM paboThl) Ha Temy: «Durypsl 3aJ1a4 U CPEACTB UX JIOCTHKCHHUS.
BpaIEHU. YMeHnue npu3zHaBaTh COOCTBEHHBIE OIINOKH.
BrimonHeHNEe TPaKTUYECKWX 3aJaHUi  PEMpOAyKTUBHOTO THIIA 1 [IpumeHeHne W3YYEHHBIX CBOMCTB TeOMETpUdecKuX Guryp u ¢Gopmyn
(0TBeTHI HA BOMPOCHI, TPEHUPOBOYHBIC YIIPAXKHECHUS, 3a/1a4H, TECTHI). JUIsL  pEIICHHMS TeOMETPHYCCKUX 3aJad M 3aJad C IPAKTHYSCKUM
JopaboTka KOHCHEKTa  JIEKIMA C [pUMEHEHHEM YydueOHHKa, 3 COZIepIKaHUEM.
METOJIMYECKON JIMTEepaTyphl, COCTaBIEHHE KpoccBopAa «Duryps
BpaIlCHUs.
Paznen 10. Copepxanue yueOHOTro Marepuaa 18
Hauana O3HaKOMIIEHHE C TTOHATHEM YHCIOBOM IMOCIEI0BATEILHOCTH, CIIOCOOaMHU
MaTeMaTH4eCKOro ee 3aJjaHusl, BBIYHCICHUAMHU e€ dieHOB. (O3HaKOMIIGHHE C TIOHATHEM
‘il_[ﬂanma. Tema 10. 1. [TocneqoBaTenbHOCTH U MPEAEIIBI 4 Tpe/ic/ia OCTICI0BATCIbHOCTH.
pOU3BOAHAS O3HaKOMJICHHE C BBIYMCICHHEM CyMMbI O€CKOHEYHOTO YHCIIOBOTO psja,
Ha  TpUMepe  BBIUMCICHHWS CYMMBl  OSCKOHEYHO  YOBIBAaIOIIEH
Te€OMETPHYECKON TTPOTPECCHH.
O3HaKOMJICHHE C MIOHATHEM ITPOU3BOIHOM.
Nzydenne u (HopMyslHpOBaHHE €€ MEXaHHYECKOIO W I'€OMETPUYECKOIrO
CMBICTIA, U3YYCHHUE aNTOPUTMA BBIYKCICHHUS IPOU3BOAHONW HAa MpHUMEpe
Tema 10. 2. TipoussosHas dyHKiH 10 | BolaMcIeHHT MTHOBEHHOW CKOpPOCTH U yrjoBoro koddduimenrta
KacaTeJIbHOM.
YcBoenne mnpaBuin U GepeHIMpPOBaHUs, TaONWIBI  TPOU3BOIHBIX
JJMIEMEHTapHbIX  (QyHKIUH, mnpuMeHeHHe IS AuPepeHIUPOBAHUSL
(GYHKITMIA, COCTABJICHMS ypPaBHEHHS KacaTeabHOM.
Ilpakxmuueckoe 3anamue Ne 28.  Bpluncienune NTpOW3BOJHON C .
1 Perienue 3a1a4 Ha MPUMEHEHHUE OIPEICIICHUS IPOU3BOIHOM

MMOMOMIBIO OMPCACIICHUA
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Ipakmuueckoe 3ansmue Ne 29. TIpon3BogHBIC TPUTOHOMETPHICCKUX

[Mpumenenue mnpaBun auddepeHIUpoBaHns, TaOIUIBI MPOU3BOIHBIX

1 CIIOXKHBIX OYHKITAN 1 aNeMeHTapHbIX GyHKIwiA s nuddepernmpoBanus GyHKIIANA
[IpuMmeHeHne MEXaHWYEeCKOr0 M T€OMETPUYECKOIO CMBICNA, H3Yy4eHHe
Ipakmuueckoe 3anamue Ne 30. T'eoMeTpUUECKUI U MeXaHUYECKHH 1 aqropuTMa BBIYUCICHHUS MNPOU3BOAHOW HA TIPUMEpPE BBIYHCICHUSA
CMBICIT TIPOU3BOIHOM MTHOBEHHOM CKOPOCTH M YTIIOBOTO KO3 PHUITHEHTA KacaTEIHHOM.
CocTraBiieHne ypaBHEHHs KacaTelIbHOW B 00IIIeM BHJIE.
KonTpoabnas padora Ne 13. TIpomnssomas 1 [IpumeneHnue mpaBuiI UILI/I(i)(bepeHHI/IpOBaHI/IH, TaOJIUIIBI TPOHM3BOJHBIX
sneMeHTapHbIX QyHKIMH 715t quddepenunpoBanus GyHKIHH
BueaynuTopHasi camocTosiTeIbHAsI pad0oTa CTYAEHTOB: 9 OBnaneHne MpaBUIaMH HAYYHON OpraHu3alliu TpyZa.
CocraBrieHne  KapTOYEeK-KOHCYJIbTalMW,  Tabmur  (KpaTKwid 2 Haxoxnenne mnpown3BOgHBIX (PYHKIWH; TMOHUMAaHHWE, YTO C ITIOMOIIBIO
CIIPAaBOYHBIN MaTepuaji, OPUMEpPHl pEUICHUS TUIOBHIX 3aJaHul, MPOU3BOJHON MOKHO OBICTPO M MPOCTO pemarh GU3NIECKUe 3aJauu.
3aMaHus  JUISI  CAaMOCTOSTENIHHOH paboThl) HAa OOHY W3 TEM:
«ITocnenoBarensHOCTH. [lOHATHE O TIpenene MOCIEA0BATEIIHFHOCTHY,
«[IpaBuna muddepenunpoBanus. [IponsBoaHas CIOKHON (YHKIUMY,
«ITpou3BoiHbIE HEKOTOPBIX 3JIEMEHTAPHBIX (hyHKIHIT,
«"eomMeTpUUECKUI CMBICT MPOU3BOAHON. YpaBHEHHE KacaTebHOM K
rpaduKy QyHKIUNY.
[MoaroroBka noknagoB u pedepatoB nmo temam: «[Ipunoxenue 7
¢buznIecKkux nporeccoBy, «MccaenoBanre (HU3MIECKUX MPOIECCOBY.
Pazpnen 10. Copnepxanue yueOHOro Marepuana 10
Hayana W3yuenne TeopeM O CBsI3M CBOWCTB (YHKIMHM M TMPOU3BOJHOH, HX
MatemaTnyeckoro | Tema 11. 1. I[lpumeHeHwe TPOU3BOMHON K WCCIEIOBAHUIO Ha 4 (hopMyTUPOBKA.
aHaJIm3a. MOHOTOHHOCTb U IKCTPEMYMBI YcTaHOBJIeHHE CBSI3W CBOWCTB (YHKIIMM ¥ TPOU3BOJHONW TIO WX
IIpumeHenue rpadukam.
NPOM3BOIHOM K Tema 11. 2. OtbickaHue HaWOONBIIMX W HAUMEHBIIMX 3HAYCHUH 3 Wzyuenne TeopeM O CBSI3M CBOMCTB (YHKIMM W TMPOWU3BOIHOMN,
HCCJIeTOBAHHIO GyHKIMH (hOpMYJTUPOBKA UX.
pyHkuun Ilpakxmuuecrkoe 3aumsmue Ne 31. UccnenoBarne ¢yHKIMH U 1 [IpumMeHeHue nOpPOM3BOJHOM Uil pELIeHHUS 3aJad Ha UCCIEeI0BaHUE
nmocTpoeHue e€ rpaduka GyHKIHHA
Ipaxmuuecxoe szamsmue Ne 32.  HauOonbliee W HauMeHbIIee 1 [IpumeHeHne mNPOU3BOAHOM [UIsl pemIeHUs 3aJad Ha HaxXOXICHHE
3HaYeHUs QyHKIIUU HanOOJIbIIIET0, HAMMEHBIIIETO 3HAYCHHUS] M HA HAXOXKACHUE IKCTpeMyMa
KonTpoabnas padora Ne 14. [IpumeHeHue nPOU3BOIHON K 1 [IpoBeneHre ¢ TMOMOIIBIO TIPOU3BOJHON HCCIENOBAaHUS (DYHKIIHH,
MCCIIEIOBAHUIO (PYHKIIUH 3aJaHHON (HOPMYJIOH.
BHeaynuTopHasi camocTosiTeIbHAsi pa00oTa CTYAeHTOB: 5 Bnanenvie HaBbIKaMM IO3HABaTeNbHOW pediekcuu Kak OCO3HAaHHUS
CocTaBneHne  KapTOYEK-KOHCYNbTalmMid,  Tabmur  (KpaTKuii 1 COBEpIIaeMbIX IEHCTBUI M MBICIUTEIHHBIX MPOIECCOB, MX PE3YIBTATOB H
CIIPaBOYHBIN MaTepuay, TNPUMEpPhl pEeIIeHUs THUIOBBIX 3a/IaHUH, OCHOBaHUM, I'PaHUI] CBOETO 3HAHMS W HE3HAHMSI, HOBBIX MTO3HABATEIHHBIX
3aaHusl Ui CaMOCTOSATENBbHOM paloThl) HAa OJHY W3 TEM: 3a]1a4 ¥ CPEACTB UX JIOCTHIKCHHUS.
«Bo3pactanre u yObIBaHHE (QYHKIHMUA. OKCTPEMYMbI (YHKIIHH», YMeHne npu3HaBaTh COOCTBEHHBIEC OITHOKH.
«IIpumeHeHre TPOM3BOMHOW K  UCCIEAOBaHWIO (QYHKIWA U
MOCTPOEHUIO rpaduKoBy, «OcHOBHBIE (hopMyITBI
b dhepeHIIUPOBAHUSD).
BrimonHeHe MHAMBUYaIbHBIX 3aaHuil Ha Temy «lIpon3BomHas», 2
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«MccnenoBanue QyHKIIMU ¢ TOMOIIBIO IIPOU3BOTHOM»

CaMocTosTeNnbHOe BEITIOJTHEHHE MPAKTHYECKUX 3a/laHui 2
PEIPOAYKTUBHOTO THMA (OTBETHI Ha BOMPOCHL, TPECHUPOBOYHBIC
yOpaxHeHus, 3amadd, TecThl) 1o TeMme «llpomssomnas. EE
(bH3UYeCKUi 1 TEOMETPUIECKUNA CMBICIDY
Paznen 11. Copep:xkanne yueOHOTO MaTeprala 10
HNurterpan u ero Tema 12. 1. TleprooBpasmas 5 O3HakomJIeHHE C NOHATHEM nepBooOpasHoit. M3yueHue mpaBmia
NpuUMeHeHue. BBIYHCIICHUS TIEPBOOOPA3HOM.
IlepBoobpasnast m | Ilpakmuueckoe 3zansmue Ne 33. BplumcieHHe NepBOOOPA3HBIX 1 Pemenne 3amad Ha CBSI3b TEPBOOOpPa3HON © €€ TPOW3BOTHOM,
HHTerpaJi GbyHKIHA BBIUMCIICHHE IEPBOOOPA3HOMN ISl JaHHOUW (DYHKITHH.
O3HakomIieHHe ¢ MOHATHEM UHTerpaia. U3ydyenue teopemsl HproToHa—
Tema 12. 2. Vnrerpan 4 JletiGrmma.
®dopmupoBaHUe TPEACTaBIECHUS 00 OCHOBHBIX TMOHATHAX, HACAX U
METOJaX MAaTEMaTHYECKOTO aHAIN3a.
Ilpakmuuecxkoe 3amsmue Ne 34.  BplumcieHue OmpeneIeHHOro
1 Pemenwne 3ana4d Ha BRIYHCIICHUE WHTETpala
WHTeTpaa
Ilpakxmuuecroe 3ansmue Ne 35.  BplunclieHHe MIOIIANEH MIIOCKHUX 1 PewieHne 3agay  Ha NOpUMEHEHUE HHTErpajla [Jsl  BBIYUCICHUS
¢buryp ¢HU3UYeCKUX BEIUYMH U IUIOIIaaei
Kontpoabnast padora Ne 15. TleppooGpastas u HHTCrpat 1 Pemenne 3amad Ha TpUMEHEHUE nepBoo6pva3H0171 W UHTEerpana s
BEIYMCIICHNS (DU3MYECKUX BETMYWH W TUIOMIA e
BHeayautopHas camocTosiTeJibHAs padoTa CTyJ1eHTOB: 5 KontponupoBanne mpouecca H = pe3ylbTaTa  CaMOCTOSITEIBHON
CocraBnenue KapTOYEK-KOHCYIIbTAIUH, Ta0JIunIL (kpaTkuit 1 MaTEeMaTHYECKOW  JEATEIbHOCTH,; (OPMUPOBAHHUE CIIOCOOHOCTH K
CIIPAaBOYHBIN MaTepuaj, MIPUMEPHl pEIICHUS THIOBBIX 3aJIaHUM, SMOITMOHATELHOMY BOCIIPHUATHIO MaTEMAaTUIECKUX 0OBEKTOB, 3a/1a4.
3alaHusl Ui CaMOCTOSATENBHON paldoThl) HAa OJHY W3 TeEM: [lornmanne wHGOpPMAIMK, TMPEACTABICHHONH B BHJIE TEKCTa, CXEMBI,
«ITepBooOpaznas 171 WHTETpall. [TpaBuna HaXO0XKJIEHUS TaOJINIIBL, TOTIOIHEHUE TaOIUIBI HEAOCTAOIINMH JTaHHBIMU.
nepBooOpa3Hbix», «Beuncnenne uHTerpanos. @opmyna HerotoHa— BeinonHenune apuMeTHIecKuX ASHCTBUH ¢ YHCIaMK
JleitOuumay, «Berancnenne miomaaeil ¢ moMoIIbI0 HHTETpaIa.
Cocrasnenue tecta «llepBooOpazHasy. 1
Beimonnenne rpadudeckoid pabotel «BbpluucieHue rmiomiaae c
MTOMOIIBI0 HHTETPAJIaY.
Odopmienne BTOpOW YacTu MpoekTHOW pabotel «lllmapramku mo 2
MaTematuke. AnreOpa v Havaja aHajau3ay.
Paznen 11. Copeprxanue yueOHOIro Marepuaa 7
HNuTterpan u ero O3HakOMJIEHHE C TOHSATHAMH ILIOIAJA M O00beMa, aKCHOMaMH U
NpUMeHeHue. CBONCTBaMH.
HN3mepenus B N3ydeHne TeopeM O BBIUUCICEHHH OOBEMOB IMPOCTPAHCTBEHHBIX TEII,
reoMeTpuu Tema 13. 1. [Tnomanp moBepxHOCTH Te BpareHust. OObeMbI Tel 5 pellIeHre 3a1a4 Ha MPUMEHEHUe POPMYIT BEIYUCICHHUS 00BEMOB.
Wzydenue dhopMyn s BBIYHCICHUS 00HEMOB MHOTOTPAHHUKOB U Tell
BpalIeHUsI.
O3HaKOMJICHHE C METOJIOM BBIYHMCIICHHUSI TUIONIAIU MIOBEPXHOCTH chephl.
Ilpakmuueckoe 3anamue Ne 36. llpumeHeHWe WHTerpama s 1 Pemenne 3amay  Ha  BRIYMCICHHE  TUIOMAJCH  TOBEPXHOCTH
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BBIYMCIIEHNS TUIOMIAAEH 1 00HLEMOBY

MPOCTPAHCTBEHHBIX TEIN

[Mpumenenue GopmyI JJist BEIMUCICHUS 00bEMOB MHOTOTPAHHUKOB U TEIl

Kontpoannas padora Ne 16. V3zmepenus B reometpun 1
BpallleHusl.
BHeaynuTopHasi camocTosiTeIbHAsi pa00Ta CTYAeHTOB: 3 KonTtponupoBanue mpomecca U pe3yiabTara  CaMOCTOSITEIBHOM
CocraBneHue KapTOYCK-KOHCYIbTAITHH, TaOIUI(KPATKHI 1 MaTeMaTHYeCKON  JNESITENbHOCTH; (OPMHUPOBAaHHE CIIOCOOHOCTH K
CIIPaBOYHBIN MaTepuali, TPUMEpPbl pEemIeHNs] THIOBBIX 33JaHuH, SMOLIMOHATFHOMY BOCIPHATHIO MaTEMATHYECKUX OOBEKTOB, 3a/ad.
3aJaHus AJIsl CAMOCTOSATENbHOM paboThl) Ha ogHy M3 TeM: «llmomanu Brimonnenne apupmeTndyeckux AEHCTBU ¢ 4dncnamu; GopMUpOBaHHE
MOBEPXHOCTEH reoMeTprueckux Guryp», «O0BEMBI TeOMETPUIECKUX YMEHHMSI MOAETTUPOBATh PEANIbHbIE CUTYAllUH, UCCIIEI0BaHIE TOCTPOSHHBIX
¢buryp», «O0pema mapa 1 IIomaas chepon». MojieJIel, WHTePIPETUPOBAHUE IIONYYCHHBIX DPE3YyIbTaTOB, YMEHHE WX
Wnu noxnroroska npe3zeHTanuu «M3mMepeHus: B reoMeTpum». MIPUMEHATH; MIPOBEJCHHUE OKAa3aTENbHBIX PACCYKICHUNA B XOJ€ PELIEHUs
Odopmnenne Tperbeil yacTu npoekTHOH padoThl «lllmapranku mo 2 3ajad.
MaremaTuke. ['eoMeTpusi».
Paznen 12. Copnepxanue yueOHOro Marepuana 10
DJIeMeHTBI N3ydeHne  KIACCMYECKOTO  ONpEAENeHHs]  BEPOSTHOCTH, CBOWCTB
TeOpHUH Tema 14. 1. DaeMeHTHI TEOPUU BEPOSITHOCTEH 4 BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
BEPOSITHOCTH U PaccmoTpenne mpuMepoB BEIYHCICHHS BEPOSTHOCTEH.
MaTeMaTH4YecKon | [Ipaxmuueckoe samsmue Ne 37. Pemienne 3amad BepOSTHOCTHBIMU o o
CTATHCTHKH MeToaMHI 1 Pemenue 3aga4y Ha BBIYHMCICHUE BEPOSTHOCTEN COOBITUI
N O3HakOMJIEHHE C TpEACTaBICHHEM YHUCIOBBIX JaHHBIX M HX
Tema 14. 2. DaeMeHTH MATEMaTUIECKON CTATUCTUKHU 3
XapaKTePUCTUKAMU.
Ilpakxmuuecroe 3ansmue Ne 38.  Perienue 3agad MaTeMaTHYECKON 1 Pemenne mnpakTHUecKWX 3ama4 Ha OOPaOOTKY YHCIOBBIX JaHHBIX,
CTaTHCTHKH BBIUMCJICHHE UX XapaKTEPUCTHK
K N Penrenue nmpakTuveckux 3ajay Ha BEIYUCICHHUE BEPOSITHOCTEH COOBITHI 1
OHTpoJbHasA padora Ne 17. CraTucTHKa U TEOPHSI BEPOSATHOCTEH 1
00pabOTKy YHCIIOBBIX TAHHBIX
BHeaynuTopHasi camocTosiTeIbHAsI pPab0Ta CTYAEeHTOB: 5 Brnanenne HaBbIKaMM II03HABAaTENIbHOW pedieKcMH Kak OCO3HAaHUS
CocraBieHue  KapTOYEK-KOHCYJIbTalMK,  TaOmur  (KpaTKuii 1 COBEpIIaeMbIX JIEHCTBHI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YIBTATOB U
CIIPaBOYHBIN MaTepualn, TMpPUMEpPbl pEelIeHUs] THUIOBbIX 33JaHUH, OCHOBaHUi, IPaHUI] CBOETO 3HAHMS M HE3HAHMSI, HOBBIX MO3HABATEIbHBIX
3a/laHus 71l CaMOCTOSITENbHOM paboThl) HA ofHy n3 Tem: «CoObITHeE, 3a]1a4 U CPEACTB UX JIOCTHIKCHHUS.
BEPOATHOCTh COOBITHS, CIIOKEHHWE K YMHOXEHHE BEpOATHOCTEH. Brimonnenne apudMeTHYecKuX JCHCTBUH C 4YHCIaMU; HaXOXJECHHE U
[lonsTre 0 HE3aBUCHUMOCTH COOBITHI», «3anadu MaTeMaTH4eCKOM OIICHUBAHWE BEPOSTHOCTH HACTYIUICHUS COOBITHI, (OpMHpOBaHHE
CTaTHUCTUKW». OCHOBBI CaMOPAa3BUTHUS M CAMOBOCITUTAHMSL.
Wnm monrotoBka cooOLIeHNs K 3aHITUIO, IPE3EHTAMHA HA OJHY U3 2
TeMm: «lcTopusi CTaTUCTUKM M TEOPUM BEpPOATHOCTEW», «Poib
CTaTUCTUKM B HAay4yHOM HcclenoBaHuW», «Buuel nmarpamm
(cronbuatble, KpyroBble, PacCeMBaHUs) M HX HCIIOJIB30BaHUE IIPH
00pabOTKe JaHHBIX HAYYHBIX HCCJICIOBaHMHA 1O (U3MKE, XUMUH,
ouosoruu u reorpadpum», «CiaydaiiHas HM3MEHUHMBOCTh B JKMBOH
MIPUPOJIEN.
Odopmiienre 4eTBEPTON YacTH MPOEKTHOH pabothl «llImapranku 2

o MaTE€MaTHKE. Kombunaropuka. Crartucruka.

BepOﬂTHOCTGﬁ».

Teopus
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Paznen 13.
YpaBHenus u
HepaBeHCTBA

Coniepxanne y4eOHOTO MaTepuaa 22
O3HaKOMJIEHHE C MTPOCTEHIIUMHU CBEJICHUSMH O KOPHAX anre0pandecKux
YpaBHEHHUH, MOHATUSIMU UCCIIEIOBAHUS YPaBHEHHUI U CUCTEM YPaBHEHHH.
. W3yuenne Teopun paBHOCHIBHOCTH YPaBHEHUH U €€ IPUMECHEHHSL.
Tema 15. 1. YpaBHeHUS U CUCTEMBI YpaBHEHHUN 9 Y PHH P yp p N
[loBTOpeHne 3ammcu pemieHUs CTaHJAPTHBIX ypaBHEHHH, IPHEMOB
peoOpa3oBaHus YPaBHEHUH ISl CBEJIEHHS K CTAaHAaPTHOMY ypaBHEHHIO.
[ToBTOpEHNE OCHOBHBIX MMPUEMOB PEIICHUS CUCTEM.
Pemienne  panuMoHanbHBIX, HPPALMOHATBHBIX, [OKA3aTeNbHBIX U
Ilpakmuuecxkoe s3anamue Ne 39. Pemienne wupparmoHanbHbBIX pail > Mppall ’ .
ypaBHeHHii 1 TPUTOHOMETPUUIECKIX YpaBHEHHH U cHCTeM. Vcroip30BaHHE CBOWCTB U
rpadukoB GYHKUWH U1 pelIeHus] ypaBHEHHUH.
OzHakomjieHHE C OOMIMMH BONPOCAMH pEIICHHS HEPaBEeHCTB U
Tema 15. 2. HepaBencTna 7 WCTIIONB30BAaHNE CBOWCTB W TrpadukoB (GYHKOHA TPU  pElIeHUH
HEPABEHCTB.
. Penrenue HepaBeHCTB W CUCTEM HEPAaBEHCTB C IPUMEHEHHEM pa3IMYHbBIX
Ilpaxmuuecroe 3anamue Ne 40. Penienue palloOHaJbHBIX YpaBHEHUH .
1 cnocoOoB. Pemienne cucteM ypaBHEHHH C MPUMEHEHHWEM pa3iMYHbIX
Y HEPAaBEHCTB
Croco00B.
. Pemenne crmcreM ypaBHEHWH ¢ TpPUMEHEHHEM Pa3lIUYHBIX CIIOCOOOB.
Ilpaxmuuecroe 3auamue Ne 41. PemeHue noka3aTeabHbIX YPAaBHEHUI
1 Penrenne HepaBEeHCTB U CHCTEM HEPABEHCTB C MPUMEHEHHEM Pa3IHYHBIX
Y HEPaBEHCTB
cnoco0oB.
[IpumeHeHne MaTeMaTHIECKUX METOJIOB LTSI PEIISHUs CO/Iep KaTeTbHbBIX
Ilpakmuuecxoe 3anamue No 42. Pemenne sorapudmMuueckux P N /OB JULA P Aeb
o 1 3a/a4 W3 Pa3NUYHBIX oOjacTell HAyKW W MpakTUKU. MHTepnpeTupoBaHue
ypaBHEHUI1 1 HEPABEHCTB N
pE3yIBTATOB C YUYETOM peasbHBIX OTpaHUuEHHUH
Penrenue ypaBHeHMII ¢ NMpPUMEHEHHWEM BCEX MpPUEMOB (pa3lOXKEeHUs Ha
MHOKHUTEIN BBEJIEHUS  HOBBIX  HEHM3BECTHBIX MOJICTAHOBKH
Kontpoannas pa6ora Ne 18. VpaBHeHuUs u HepaBeHCTBa 2 ’ 8 ’ ! ’
rpapuuecKkoro MeToja). PemieHre HEpPaBEHCTB M CHCTEM HEPABEHCTB C
MPUMEHEHUEM PAa3JIUIHBIX CIIOCOOOB.
BHeayaguTopHasi caMoCTOsITeJIbHAA paboTa CTYIEHTOB: 10
CocTaBiieHue  KapTOUYEK-KOHCYNbTanuii,  Tabmur  (KpaTkuii 2
CIPaBOYHBIN Marepuai, MpUMEpPhl peIIeHUs] THIIOBBIX 3aJlaHHH,
3aJlaHus JJIsl CAMOCTOSTENIbHOM paboThl) Ha ofHYy U3 TeM: « OCHOBHEIE
OpPUEMBl  PELICHUS ypaBHEHUH (pa3iokeHHEe Ha MHOMKHUTENH, N N
. Beimonnenne apudMeTHYecKHx JIGHCTBUH € YHCIaMU; BIaJicHUE
BBEJICHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, Tpaduyeckuil MeTox)», ..
N . CTaHJAPTHBIMHA NPUEMAaMU pEIICHHs PAMOHANBHBIX U UPPALUOHAIBHBIX,
«Hcnonp3oBanre cBOMcTB W TpagukoB (YHKIUH TPU pPEHICHUH N
N MOKA3aTeNbHBIX, CTENCHHBIX, TPUTOHOMETPHUYECKHX ypaBHEHUH U
YpaBHEHWH W HepaBeHCTB. Meron wuHTepBasioB», «Pemienue
o HEpaBEHCTB, HX CHCTEM, HCIIOIb30BAHUE T'OTOBBIX KOMITBIOTEPHBIX
WPpaIMOHATBHBIX ypaBHeHHUiI», «PemieHne moka3aTelbHBIX
N N nporpaMM, B TOM YHMCIIE JUIS MOWCKA MYTH PELICHHs W WIUTIOCTPALUN
ypaBHeHuUly, «Penienne norapumMuiyeckux ypaBHeHUN», «Perrenue .
. peleHns ypaBHEHU U HEPABEHCTB.
CHCTEM YpaBHEHHI.
HopaboTka KOHCHEKTa JIEKUMH C TpUMEHEHHEM Yy4eOHUKa, 2
METONYECKOM TUTEPaTypHI.
Pemenne TeCcTOBBIX 3a0aHUM. 2
CocraBnenne Tecta «llokasarensHple ®  JorapuMUUECKHE 4
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ypaBHEHUS 1 HEPABEHCTBAY.

IoBTOpennue |1
Kypc

Conepxanne y4eOHOTO MaTepuaa

O6o06matomee moBTOopeHue. Pemenue 3amauy

[Tpumenenne paBuil AEUCTBUS HAJl YMCIAMHU; UCTIOIB30BAHUE YCTHBIX U
MUCHMEHHBIX PUEMOB,

Pemenne  ypaBHEHHWil; COCTaBiIeHHE M peEIICHHE OOpaTHBIX 3amad.
[IpoBenenne noKa3aTeNBHBIX PACCYXKACHWH B XOIE pEUICHHS 3aJad;
BJIQJICHUE OCHOBHBIMH TOHSATHUSMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX
T€OMETPUYCCKUX (DUTYPAX, UX OCHOBHBIX CBOMCTBAX;

Kontpoannas padora Ne 19. Htorossiii kouTpous 3a Il kypc

HpI/IMeHeHI/Ie TIMOJTYYCHHBIX 3HAaHUU IIpH pECIICHNY MaTEMAaTUYCCKUX 3a/1a4

BueaynuropHasi caMmocTOsITeJIbHASA Pa00Ta CTYI€HTOB:

[IpocaymmBaHue y4IeOHBIX ayauo3arucei, POCMOTP
BUACOMATCPUAIOB 110 HpOI‘/'II[eHHI)IM TEMaM KypCa MaTeMaTuKa.

Odopmnenne npoekTHON pa0boThl «Illmapraaku Mo MaTeMaTHKE.

DopMHUPOBAaHME  YMEHHUSI  MOJEIUPOBATh  peajbHble  CUTYallMu,
HCCJIEIOBAHNE TTIOCTPOESHHBIX MOJIEJEN, MHTEPIIPETUPOBAHNE MTOJTYUYEHHBIX
pe3yabTaTOB, YMEHUE UX IPUMEHSTD.

DopMUpOBaHHE YMEHHSI paclo3HaBaTh HA 4YepTexkax, MOJENsIX U B
peabHOM MHpE TeOMETpUYECKHEe (QUTYPBl; NPUMEHEHHE H3Y4YCHHBIX
CBOMCTB  reoMeTpuueckux ¢uryp u  Gopmyn I peuicHwUs
reOMETPUYECKHX 3aa4 1 33a4 C IPAKTUIECKUM COJEPKAHUEM.

BrmmonHerne apudMeTniecknx IeHCTBHIM ¢ YHCIaMH
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9. IlepeuyeHb 1a00PATOPHBIX, IPAKTUYECKUX U JPYrUX BUAOB PpadoT

Konuuecmeso pabom: 19
Koauuecmeo uacoes:27

Ne Ne . KoJu-Bo
Ha3Banue KOHTPOJIbHOU PadOTHI
K/p | pa3geaa 4acoB
1 Bxoouoii konmponw 2
2 2 Cmenenu, KopHu u j1o2apugmol 2
3 3 Hmoeoswiil konmpons 3a | nonyeooue 2
4 3 IIpsimvle u nrockocmu 8 npocmpancmee 1
5 4 Dnemenmol KOMOUHAMOPUKU 1
6 5 Koopounamwi u eéexmopul 1
7 6 Tpueonomempuueckue moxcoecmea 1
8 Hmoeoswiii koumpons 3a | kypc 2
9 6 OcHogbl mpuzonomempuu 2
10 7 DyHryuu u epagpuxu 2
11 8 Mmnoeoepannuku 1
12 9 Tena u nogepxnocmu epawjenus 1
13 10 IIpoussoonas 1
14 11 IIpumenenue npouzso0HOU K UCCIE008AHUIO PYHKYUU 1
15 12 llepsoobpasnas u unmezparn 1
16 13 Hzmepenus 6 ceomempuu 1
17 14 Cmamucmuxka u meopusi 8eposimHocmet 1
18 15 Ypasnenus u nepasencmea 2
19 HUmocoswiii koumpoas 3a |l kypc 2
Konuuecmeo pabom:42
Konuuecmeo uacos:47
Ne Ne KoJu-Bo
Ha3BaHue NpaKTH4YeCKOT0 3aHATHSA
n/p | pa3nenaa 4acoB
1 1 eticmeus c uppayuonanvHbIMU U yeavlMu YUcIamu 1
2 eticmeusi Ha0 KOMNIEKCHBIMU YUCIAMU 1
3 IIpeobpaszosanue svipasicerull, cOOePAHCAUUX PAOUKATbL 1
4 IIpeobpazosanue 6vipadicenuli, cooepiIcaujux cmeneuu ¢ 1
OPOOHBIMU U OMPUYAMETLHBIMU NOKA3AMENAMU
5 2 IIpeobpazosanue @vipadiceHuti, cOO0epHCAWUX CMENneHUu U 9
J02apupmol
5 Pewenue nokazamenvuvix, nozapugmuyeckux ypasHeHull, 9
Hepagencmes U cucmem
7 Bzaumnoe pacnonooicenue niockocmeti 2
8 3 Pewenue 3a0au na naxosicoenue 08yepanHulx Y2108 1
9 llepnenoukynaprnocmo niockocmet 1
10 Ilocmpoenue npoexyuul 1
11 4 Pewienue npocmeriwiux komounamopHwix 3a0ay 2
12 3 Hcnonvzosanue 6ekmopos npu peulenuu nPpUKiaoHblx 3a0ay 1




13 CkanapHoe npouszsedenue 8eKmopos 1
14 Koopounamwr eexmopa. [nuna eexmopa. [elicmeus Hao 1
geKmopamu
15 HUcnonvzosanue KOOpOuHam npu peutenuu 1
Mamemamuyeckux U NPUKIAOHbIX 3a0ay
16 Tpueonomempuuecxue hynkyuu y2i08 nosopoma 1
17 6 lIpeobpaszosanue mpuecoHoMempuyecKux 8blpaiceHu 1
18 Pewenue npocmetiuiux mpueoHomempuieckux ypagHeHull 1
19 Pewienue 00HopoOHbIX mpueconomempuiecKux ypagHeHull 1
20 Ceoucmesa dyHKryuu: YemHoCmeo, 1
HeyemHoCmb, NepuoOU4IHOCMb
21 ! Bospacmanue u yovieanue ¢ynxyuti. Ixcmpemymol 1
22 Hccneoosanue ¢pynxyuii. [locmpoenue epaghuxos ¢hynkyui 1
23 Haxoorcoenue 60x0601l u noIHOU NOBEPXHOCMU NPUIMBL 1
24 3 llapannenenuneo 1
25 Ilupamuoa 1
26 3aoauu na nocmpoenue ceyeHuti 1
27 9 Obvembl U nogepxHoCcmu mesl 8paujetus 2
28 Buviuucnenue npouzeo0roii ¢ nomowvio onpeoeieHus 1
29 10 1Ipouz6o0nvie mpuecoHomMempuiecKux u CI0HCHbIX PYHKYULL 1
30 T'eomempuyeckuii u MexaHu4yecKuil CMblCl NPOU3BOOHOU 1
31 11 Hccneoosanue ¢pynxkyuu u nocmpoenue eé epaguxa 1
32 Haubonvuee u naumenvuiee snavenus Gynkyuu 1
33 Buiuucnenue nepeoobpasznvix ¢hynkyuii 1
34 12 Buviuucnenue onpeodenennoco unmezpana 1
35 Buiuucnenue niowaoei nnockux gpueyp 1
36 13 Hpu.f‘weﬂeﬂue unmezpana OJa 6blYUCNeHUs naiowaoeu u 1
06vEM08
37 14 Pewenue 3a0au seposmnocmuvimu memooamu 1
38 Pewenue 3a0au mamemamuueckoii cmamucmuxu 1
39 Pewenue uppayuonanvrvix ypaenenui 1
40 15 Pewenue payuonanvhvix ypasnenuti u nepageHcmae 1
41 Pewenue noxazamenvHulx ypagueHull u HepaseHCma 1
42 Pewenue nocapugpmuueckux ypasnenuil u Hepagencmea 1
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10. Y4eOHO-MeTOAMYECKOE U MATEPHAIBLHO- TEXHHYECKOE o0ecreyeHue
Tpeb6oBaHusi K MUHUMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00ecredeHUuI0

Peanu3zanus nmporpaMMbl TUCHUIIIUHBI TPEOYeT HaTUuKs y4eOHOro KaOMHEeTa MaTeMaTHKU.

O6opynoBanue y4eOHOro KaOuHeTa:

Mebenb u cTanoHapHOe 000pYAOBAHUE: CTOJIBI U CTYJIbS Ui CTYJCHTOB (110 KOJIUYECTBY
00y4aromuxcs), 10cka ay JMTOpHasi, CTOJI MPEenoJaBaTeIbCKUM, CTYJI IPENo aBaTesl.

Texuuueckue cpeacta oOyuenus; mpoekrop, 1K, myiastumeua.

CpencrtBa 00yueHHUs:

* I CTYJCHTOB: YY€OHHMKH, paOodme TeTpaau; JEMOHCTPAIIMOHHBIC TAOIUIIbI; MaKEThI
reOMETPUUECKUX (QUryp; AUJAKTHUECKUH Marepuan (KapTO4KH, TeCTbl); TEXHUYECKHE
cpenacTBa oOydeHus: (MyJIbTUMEANA MPOEKTOP, KOMIIBIOTEP) Ui MCHOJIB30BaHMs Ha ypoKax
HUKT;

* JUIsl NPEnoJaBaressl: KHUTHM, METOJWYECKUE PEKOMEHJALUH, MporpamMma, MOYpOUHOE
IiaHupoBaHue, komnbiotep (MHTEpHET).

*  HEKOTOpbIE pa3felibl AUCIHUIUIMHBI 3aKpervisitorcs nocpeactBoM tectoB Ha [IK. Jlms
ATOTO MCHOJB3YyeTCcsl MakeT mnpukiagubix mnporpamm Microsoft Office u YMK JKusas
MaTeMaTUKa — 3TO KOMIIBIOTEpHAasi CHCTEMa MOJEIUPOBAHMs, HCCIECIOBAaHUS U aHAIU3a
IIMPOKOTO KpyTa 3a7a4 MaTeMaTUKH.
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11. Cnmcok JuTepaTypsl AJs CTY/ICHTOB U NMpenojaBaTes.

s o0yyarommxcs:

1. bammakoB M. WM. Marematuka: yd4eOHMK s CTyA. YYPSKICHUH cped. mpod.
obpazoBanust. — M., 2018.

2. bammakoB M. M. Matemaruka. 3agaqHuK: y4e0. mocooue it CTy. YUPESKICHUN Cpel.
npod. odpazoBanus. — M., 2018.

1 npenogaBarteJiei:

1. ®enepanbhbiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepanumny.

2. llpukaz MunucrtepctBa oOpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKJICHUU (eepaIbHOr0 TOCYAapCTBEHHOIO O0pa30BaTENIbHOIO CTaHApPTa CPEIHEro
(momHOTO0) 0011IeTO0 00pa30BAHUSY.

3. Ilpukaz MunuctepctBa obOpazoBanusi u Hayku PD ot 29.12.2014 Neo 1645 «O
BHeceHnun wu3MeHeHuid B Ilpuka3 MunucrepctBa oOpazoBanus u Hayku Poccuiickoi
@enepatu ot 17.05.2012 No 413 «“O6 yTBepx)aeHUU (PenepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeIHLHOTO CTaHAAPTA CPEAHETO (TTOJTHOTO) OOIIET0 00pa30BaHUS ».

4. Tlucemo [lemapTamMeHTa TrOCyAapCTBEHHON MOJMUTUKU B cdepe MOATOTOBKH PabOyuX
kagpoB u JI[IO MunuctepctBa obOpazoBanusi u Hayku P®D ot 17.03.2015 Ne 06-259
«PexomMeHaaIMy 1Mo OpraHu3aliy MOJMy4YeHHUs CpeAHero oOIiero oOpa3oBaHHUs B Mpejennax
OCBOCHHMsI 00pa30BaTEIbHBIX MPOrPaMM CpeIHEro mpodeccruoHaabHOro 00pa3oBaHus Ha Oa3e
OCHOBHOTO 00IIero 00pa3oBaHusi C y4eToM TpeboBaHUil (enepalbHBIX TOCYJapCTBEHHBIX
o0pa3oBaTeNIbHBIX CTAHJAPTOB W TOJydaeMoil mpodeccud WM CIEeUUaIbHOCTH CPETHErO
poheCCHOHATTLHOTO 00Pa30BaAHUS.

5. bammakoB M. 1. Maremartuka: KH. JJIs TIpenioiaBaTesis: MeTo 1. mocodue. — M., 2014

6. bammakoB M. U., Lpranos . . Merognueckoe mocobue misi moaroroBku Kk EID.
— M., 2014.

HNuTepHeT-pecypcebl

1. http://[www.fcior.edu.ru  (MHpOpManMOHHBIE, TPESHUPOBOYHBIE U  KOHTPOJIbHBIC
MaTepUalbl).

2. http:/lwww.school-collection.edu.ru (Enunast komreknuu g poBbIX 00pa30oBaTEIbHBIX
pPeCypcoB).

3. Exponenta.ru http://www.exponenta.ru Kommanus  Softline.  O0pa3zoBarenbHbIi
MaTeMaTHYeCKui calT. Matepuansl Uil CTyJICHTOB: 3aJla4dl C PEUICHUSIMH, CIIPABOYHHUK IO
MaTeMAaTHKe, HIEKTPOHHbBIE KOHCYJIbTAIIUH.

4. Taszera «Matemaruka» M3narensckoro goma «IlepBoe ceHTSIOps»

http://mat.1september.ru

5. Maremartuka B OTKpbITOM KoJiemke http://www.mathematics.ru

6. Maremaruka u oOpa3oBanwue http://www.math.ru

/. MOCKOBCKHI1 IEHTP HEMPEPHIBHOTO MaTeMaTudeckoro oopazosanus (MLIHMO)

http://www.mccme.ru

8. Allmath.ru — Bcst matematuka B ogHOM Mecte http://www.allmath.ru

9. EqWorld: Mup matematnueckux ypaBHenuii http://eqworld.ipmnet.ru

10. Bes  amemeHTapHas MatemaTtwka: CpemHsiss MaTeMaTHyecKas WHTEPHET-IIKOJIA
http://www.bymath.net

11. TeomeTpuueckuii mopran http://www.neive.by.rul

12. I'paduku ¢pynkwmii http://graphfunk.narod.ru

13. JIlunakTudeckue MaTepraibl 0 HHPOPMATHKE U MATEMATHKE

http://comp-science.narod.ru
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14. luckpernass wmaremartuka: anroputMmbl (mpoekt Computer Algorithm Tutor)
http://rain.ifmo.ru/cat/

15. EI'D mo MaremaTHKe: TIOJIrOTOBKA K TECTUPOBAHHUIO

http://www.uztest.ru

16. 3agayHuK [T TOArOTOBKH K OJTUMITHAAaM 1o MaTeMatrke http://tasks.ceemat.ru

17. 3annMarenbHasi MaTeMaTHKa — IIKOJBHUKAaM (OJMMITMA/bI, WUIPbI, KOHKYPCHI IO
maTeMatuke) http://www.math-on-line.com

18. NnrepHeT-nipoekT «3amaum» hitp://www.problems.ru

19. Marematuueckue stroasl http://www.etudes.ru

20. Marematuka  on-line:  crnpaBouHas  WH(pOpPMamMs B HOMOINb  CTYJCHTY
http://www.mathem.h1.ru

21. MaTtemaTtuka B IOMOIIb IIKOJBHUKY M CTYJIEHTY (TecThl 1Mo marematuke online)
http://www.mathtest.ru

22. Marematuka Jjis1 TIOCTyIaroIIKX B By3sl hitp://www.matematika.agava.ru

23. Maremaruka: KOHCYJIBTallMOHHBIA IEHTP MpernojaBareneld U BBITYCKHHKOB MIY
http://school.msu.ru

24. Maremaruka u nporpammupoBanue http://www.mathprog.narod.ru

25. Maremarnyeckue oJIMMIIMABI U OJIMMITHAIHbBIE 3aaauyu http://www.zaba.ru

26. MexayHapoIHbIi MaTeMaTHYecKuii KOHKYpc «Kenrypy» http://www.kenguru.sp.ru

2. MockoBcKast MaTeMaTU4eCKast OJINMITMA/A IIKOJIbHUKOB
http://olympiads.mccme.ru/mmo/
28. PemeOnuk.Ru:  Beicmias maremMaTika W OKOHOMETPHKA — 3aJadd, PpEIICHUS

http://www.reshebnik.ru

29. Caiit anemenTapHoi marematuku Jimutpus ['ymuna http://www.mathnet.spb.ru

30. Typuup ropoaoB — MexayHapoaHAs MaTeMaTHUCCKas OJMMITHAAA IS IIKOJIbHUKOB
http://www.turgor.ru

31. Caiir MOuH P® http://www.edu.ru

32. http://www.mat.ru

33. Ob6mepoccuiickuit MaTemarnueckuid moprain Math-Net.Ru http://www.mathnet.ru

34. Penetutop mo maTemaruke: http://ege-ok.ru/category/c2-2012/

35. EI'D mnopran .[lomueii kypc TeopuM W TpakTuku s pemenus C2
http://4ege.ru/online-matematika/3364-polnyy-kurs-teorii-i-praktiki-dlya-resheniya-s2.htmil

36. Caiir: InternetUrok.ru http://www.interneturok.ru/ru/school/geometry/10-
klass/itogovoe-povtorenie-kursa-geometrii-10-klassa/dvugrannyj-ugol-0
37. Cair: decTuBaAIb [Ee1arOru4eCcKux unen «OTKpBITHIH YPOK».

http://festival.1september.ru/search/?cx=partner-pub-6780034326581067%3Aeicgkp-
n6ye&cof=FORID%3A9&ie=UTF-
8&q=Yromtmexay+tmiockoctamu&sa=Ilonck&siteurl=festival.lseptembe

38. TpenupoBouHble W AmarHocTmyeckue pabotel or MMOO Ha 2014-2015 yu.rom.
http://www.ctege.info/chto-nado-znat-0-eqe-2013/grafik-trenirovochnyih-idiagnosticheskih-
rabot-mioo-na-2012-2013-uchebnogo-goda-pervoe-i-vtoroe-polugodiya-zadaniya-otvetyi-
kriterii.html

39. Caiitr MU®U: http://live.mephist.ru/show/mathege-solutions/C2/
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Ipunoxenne Ne 1

MunncrepcTBo 06pazoBanus U Hayku KpacHosipckoro kpas
Kpaesoe rocynapcTeeHHOe 610mKeTHOE 00pa30BaTebHOE YUPEKICHHE
«KaHCKMH TEXHUKYM OTPACIIEBBIX TEXHOJIOTHH U CETBCKOTO X035AHCTBaAY

PACCMOTPEH VYTBEPX/IEH
Ha 3aCeJaHUH METOHYECKOW KOMHCCHU H. o. 3amect nupekTopa o YP
ITpotoxon Ne 5

ot «11» urons 2021 r. O. A. Peitarapar

|
«o’ » Y oo 2021 .

. ﬁ/’«‘zn@/ 10. A. Actadnera
P

KommmekT 3amaHuid A MIpPOBEACHHUA SK3aM€E€Ha
IO JUCITUILIINHE Maremartuka

Pazpabotana: Acrapsepa Omus AnekcannpoBHa
@.1.0. npenopaBatens

Kanck, 2021 r.
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IHosicHuTeNLHAA 3aNIUCKA

Jnis  mpoBeAeHHWs THUCHBMEHHOTO 9JK3aMeHa [0 JUCHHUIUIMHE MaremaTthka
HCIIONIB3YETCSl OTKPBITHIA MEpPEUYeHb 3K3aMEHAIMOHHBIX padoT. [lepedyenn BkiouaeT 96
paboT, cocTaBieHHbIX U3 M3naHuil «COOpHUKA 3aJaHUN JJI1 MPOBEACHUS MHUCHbMEHHOTO
dK3aMeHa M0 MaTeMaThke (Kypc A) u anredOpe W Hadanmam aHaims3a (Kypc B) 3a kypc
cpenueii mkonsl. 11 kmace» (aBroper: I'.B. lopodees, I''K. Mypasun, E.A. Cenoga,

U3/1aTeNIbCTBO «/JIpodar).
O6pa3zer opopmMiIeHUS TUTYIBHOTO JINCTA MUCHbMEHHOW 9K3aMEHAIIMOHHON paOOThI
[TucbmeHHas 3K3aMeHaIMOHHAas paboTa
1o JucuuIinHe MatemaTtuka
Bapuant Ne
Boinonauit: 00y4aromuics rpynmsl

O.1.
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Kpurtepuu oieHOK K MUCbMEHHOM IK3aMEeHAIMOHHOM padoTe Mo IMCHUIIHHE
Maremaruka

[lucbMeHHas >K3aMeHallMOHHas paboTa Mo AUCHUIUIMHE MaTteMaTthka COCTOUT W3
JIBYX 4aCTEW:

llepsas uacmov (3amanusi 1-7) BkiIOYaeT MATh 3aJaHUM MO anredOpe W Hayaiam
aHanu3a W JBa TE€OMETPUYECKUX 3aJaHusA. YPOBEHb CIOXKHOCTH JTUX 3aJaHUl
onpeensaeTcs «TpeboBanmsiMiH K  YpPOBHIO  IOATOTOBKHU O0YJarOIITIXCSI,
MPEIYCMOTPEHHBIMU TPOTPAMMOM.

3amanus TEpBOM dYacTM HE TPeOYyIOT TPOMO3AKUX BBIYUCICHUN, CIOKHBIX
nmpeoOpa3oBaHUl W HECTaHAAPTHBIX yMO3akitoueHui. [l uUX pemeHus JOCTaTOUYHO
YMETh MCTOJB30BaTh OCHOBHBIE OMPEIENICHNUs, BIaJeTh MUHUMAJIbHBIM HAaOoOpoM (opmyi
U aJTOPUTMOB. 3a/IaHUsI TIO TEOMETPUH TPEOYIOT, MOMUMO 3HAHUSL POPMYII U YMEHUS UMU
MOJIb30BAaThCSA, OMPEACIICHHOTO YPOBHS CTEPEOMETPUUYECKUX TMPECTABICHUN, YMEHUS
paboTaTh ¢ M300paKEHUAMH POCTPAHCTBEHHBIX KOHpUTypanuii. B To ke BpeMs: ypoBeHb
JI0OKa3aTEILHOCTH P BHITIOJTHEHUH 3aIaHUH TTPEATNO0JIaraeTCsi MUHUMAJIbHBIM.

Bmopas yacmv dKk3aMeHallMOHHON PabOTHI MO JUCHUIUIMHE MartemaTuka COCTOUT
W3 TeOMETPUYECKOro 3ajaHus (3amanue §), 3a7aHusl Mo anredpe W HavajaM aHajiu3a
(3amanne 9) u 3amaHusl MO TeMe «DJIEMEHThl CTATUCTUKU U TEOPUU BEPOSTHOCTEH»
(3amanue 10).

BTtopas yacTh cocTaBieHa U3 CTaHAAPTHBIX 3aJaHUM, YPOBEHb CIIOKHOCTU KOTOPHIX
HECKOJIKO BBIIIE, YEM B NIEPBOM YACTH.

Jnst momydeHuss OTMETKH «3» (YIOBJIETBOPUTEIBHO) OOYYAIOIIMICS, TOJKEH
MIPaBWJIHHO BBHITIOJIHUTH JI0OBIC TSATH 3a1aHuil. OTMeTKa «4» (XOpOIIO0) BBICTABIACTCS MPHU
BBITIOJIHEHUH JIIOOBIX ceMu 3amaHuii. OTMeTka «5» (OTJIMYHO) CTaBUTCS 3a JIEBSITh BEPHO

BBITTOJIHCHHBIX BaﬂaHI/Iﬁ.
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IIncbsMeHHast JK3aMeHANMOHHaA padora mo MaremaTuke
Bapuanr 1

1. Pemure HepaBeHCTBO

X% —3x+2

0.
6 + 3X
2. Peuiute HepaBeHCTBO

log, (1—-3x) < 2.
3. JlokaxkuTe TOXKIECTBO

1-2c0s* a
- T —tga-clga

SIN COS &
4. ®ynknus y=f(X) 3amana ceoum rpapukom. YKakure:
a) o0nacTh ornpeesieHus PyHKIUY;

0) npu kakux 3HaYeHUsX x f(X)>0;

B) IPOMEXKYTKH, Ha KOTOPBIX NPOU3BOJHAS NPUHHUMAET  MOJIOKUTEIbHBIC,
OTPULIATEIBHBIE 3HAUYCHUS;

I') KOOPAMHATH TOUYeK rpaduka, B KOTOPHIX KacaTelIbHBIE K HEMY NapaJUieIbHBI OCH
abcruce;

1) HauOoJIbIlIee U HAUMEHbIIIEE 3HaUYCHUS (PYHKIIUH.

5. HaiiTu ToYKH 3KcTpeMyMa QyHKIHA
f(X)=3x"—4x>+2
6. B mpaBHIBHON YETHIPEXYTOJIBHON MUpaMUIE MPOBEICHO CEYEHUE Yepe3 CepeauHbl
JBYX CMEXHBIX CTOPOH OCHOBAHHS U CEpEANHY HECMEXKHOTO ¢ HUM OOKOBOTO pedpa.
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Kakum MHOT'OYT'OJIbHUKOM SBJIACTCA 9TO cedyeHue? CneﬂaﬁTe PUCYHOK B OTMETBHTC
PaBHBIC CTOPOHBI MHOI'OYT'OJIbHHUKA.

7. Pagmyc oOcCHOBaHHs KOHyca paBeH 5 cM, a oOpasyrolias KoHyca paBHa 13 cwm.
Haitnure o6beM KoHyca.

2

8. Ilnomanb ocHoBaHUs MupamMuabl paBHa 1 M°. I110CKOCTD, MapasienbHas OCHOBAHUIO
NUpaMUJibl, JCIUT €€ Ha JIB€ paBHOBEIMKHE YacTd. Halaure rmiomans cedeHus
MAPaMUJIBIL.

9. PemnTe ypaBHeHMe
37 -3 =2

10. B ¢upme Takcu B JaHHBIIT MOMEHT cBOOOaHO 10 mammH: 5 yepHbIX, 1 xentas u 4
3enmeHbIX. [0 BBI30BY BhI€Xaja OJlHA W3 MAIllMH, CIyYalHO OKa3aBIIasCs OJMKe
BCETO K 3aKa3uuKy. HaliuTe BEpOATHOCT TOTO, YTO K HEMY MPHUEILT JKEITOE TAKCH.

Kpurepum ouenkmu:
OtmMmeTka «3» - IATh JTFOOBIX BEPHO BBIOJIHEHHBIX 33JaHUN;
OtMeTka «4» - ceMb JIFOOBIX BEPHO BBITTOTHCHHBIX 3aaHUMH;

OtMeTKa «5» - ACBATHh JIFOOBIX BEPHO BBIITOJTHEHHBIX 3aJaHUM.
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IIncbsMeHHast JK3aMeHANMOHHAaA padora mo MaremaTuke
Bapuant 2
1. Pemure HepaBEeHCTBO

(X=6)(4x+7) <0
9-x

2. Pemiure ypaBHeHHUe

27—5x _ (%)2)&1 — O

3. HaiinuTe KopHM ypaBHeHHS

3tgx = /3 , TpuHaaIeKaime orpesky [0;2x].
4. ®dynxkmus y=f(X) 3agana ceoum rpadukom. YKakure:

a) obnacTh onpeaesieHus PyHKIUY;

0) npu Kakux 3HaYeHUAX X f(X)>2;

B) IPOMEKYTKH, BO3PACTAHUS U IPOMEKYTKU YOBIBaHUS (PYyHKITUH;

I') KOOPJAMHATHI TOYeK rpaduka, B KOTOPBIX KacaTelIbHbIE K HEMY IapalicIbHBI OCH
a0ciuce;

1) HauOoJIbIlIee U HAUMEHbIIIEE 3HAUYCHUS (PYHKIIUH.

5. Jlana ¢ynkmus T (X) =3+5x+3x°. Haiigure KoOpaMHATHI TOUKH eé rpaduka, B

KOTOPOM yriaoBor KOA(PUIIMEHT KacaTebHON K HEMY paBeH -/.
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6. Touku K, L, M u N npunannexar pedpam, n300pak€HHON Ha PUCYHKE MUPAMHUJIBI.
Omnpenenute, nepecekarorcs au npssmbie KL u MN, orpeskun KN u L M.

L

/. Haiinure miomane ceyeHus mapa paauyca 41 cM IUIOCKOCTBIO, MPOBEACHHOW Ha
paccTosiHAM 29 CM OT LIEHTpa apa.

8. B mpsMoyrospHHK cO cTOopoHamMu 12 ¢cM W 8 CM B TEPBBIA pa3 CBEPHYT B BHUJC
OOKOBOI OBEPXHOCTH MPABUIILHON YETHIPEXYTOJbHOM MPU3MBbI BBICOTOHN § €M, a BO
BTOPOl — MpaBWJIBHOM NpPU3MBI C TaKod e BBICOTOM. CpaBHUTE OOBEMBI ATHX
IIPU3M.

9. PemmnTe ypaBHeHHE

log,(x+1)+log, x=1

10. B ¢dwupme Takcu B JaHHBIM MOMEHT cBOOOAHO 10 MammH: 5 yepHbIX, | xentas u 4
3eneHbIX. [1o BbI30BY BhI€Xaja OJIHA M3 MallMH, CIy4allHO OKa3aBIIasCsl OJIMKe
BCEro K 3aka3uuky. HaiiguTe BEpOATHOCTH TOTO, YTO K HEMY MPHUEACT 3€JICHOE
TaKCH.

Kpurepum ouenkmu:
OtMeTKa «3» - TATh JIIOOBIX BEPHO BHITIOJIHEHHBIX 3aaHUM;
OtMeTka «4» - ceMb JIFOOBIX BEPHO BBITTOTHCHHBIX 3aJaHUH;

OtMmeTKa «5» - JCBATDH JTHOOBIX BCPHO BLIINNOJIHCHHBIX SaHaHHﬁ.
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IIpuioxkenue Ne 2

IIpuMepHbIe TeMbI pedepaToB (A0KJIAA0B), HHIANBUAYAJIBHBIX IPOEKTOB

e HenpepsiBHbIE OpOOH.

e [IpuMeHeHUE CIOXKHBIX IPOLIEHTOB B 3KOHOMUYECKHUX pacuyeTax.
e [lapamienbHoe NPOEKTUPOBAHUE.

e (CpelHueE 3HAYEHUA U UX IPUMEHEHHE B CTATHCTHKE.

e BekTOpHOE 3ajaHNE NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

e (Crno)xeHue rapMOHUYECKUX KOJIeOaHU.

e ['paduyeckoe perieHue ypaBHEHUI 1 HEPABEHCTB.

e [IpaBUIbHBIE U OTYNPABUIIBHBIE MHOTOIPaHHUKH.

e KoHnueckue ceuyeHns U UX NPUMEHEHHUE B TEXHUKE.

e [lonsarue quddepenumana u ero NPUI0KEHHUS.

e (Xxembl NIOBTOPHBIX UCNIBITAHUN bepHymu.

e llccnenoBanue ypaBHEHHMI U HEPABEHCTB C IaPaMETPOM.
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Hpunoxenune Ne3

IlepeyeHb JUYHOCTHBIX PE3YJIbTATOB C Y4€TOM BOCIHUTATEIbHONH HANIPABJIEHHOCTH

Bocrnuranue siBisieTcss OHOM M3 BaKHEMIIMX COCTaBIAIONIMX 00pa3zoBaTEIbHOTO
nporecca. COBpEMEHHBI  HAMOHAIBbHBIM  BOCHUTATENbHBIA  HAE€AT —  3TO
BBICOKOHPABCTBEHHBIN, TBOPYECKUH, KOMIETEHTHBIM rpaxaaHuH Poccuu. [JocTmxeHune
o0IlIMX KOMIETEHIMH U JIMYHOCTHBIX pe3ylbTaroB, mnpeaycMorpeHHbix OI'OC CIIO
[IIIKPC, sBnserca 1enbio paboueld mporpaMMmbl BocmuTaHus. B CBOIO ouepenb,
colepkaHue y4yeOHOW  TUCHUIUIMHBI ~ Marematuka oOecreuyuBaeT  JOCTUXKEHUE
0Oy4arOIIMMUCS CIEAYIOIUX JIMYHOCTHBIX PE3yJIbTaTOB:

Kon HaumeHoBaHue pe3yJibTaTa BOCIMTAHUS

ChopMupoBaHHOCTH OCHOB CaMOPa3BUTHS M CAaMOBOCHHTAaHUS B COOTBETCTBHH C
JIP 5 | oOmiedenoBe4eCKMMU LEHHOCTSIMH M HJ€aJlaMH TPaKIaHCKOTO OOMIeCTBA; TOTOBHOCTH H
CHOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPYECKON M OTBETCTBEHHOH /1€ TEbHOCTH.

TonepaHTHOE CO3HaHHE U MOBEACHHUE B MOJUKYIBTYPHOM MHpE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH AMAJIOr C APYTMMHU JIOJbMH, JIOCTUraTh B HEM B3aUMOIOHMMAHHUS, HAXOIUTh OOIIME
JIP6 |uenum M COTpyAHHMYATh Uil UX JIOCTHXKEHHUS, CHOCOOHOCTh IPOTHUBOCTOATH WJCOJOTHH
HKCTpEMH3Ma, HAIMOHAIM3MA, KCeHOPOOHH, TUCKPUMUHAIINY 110 COMUAIBHBIM, PEITUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM MPU3HAKAM U IPYTMM HEraTUBHBIM COLIMAJIbHBIM SIBJICHUSM.

Hasrikn COTPyAHHUYCCTBA CO CBEPCTHUKAMH, JACTbBMU MJIAAIICTO BO3pacTa, B3POCJILIMH B
JIP 7 | obpa3zoBarenbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-HCCIIEIOBATEIbCKON, MPOCKTHOU W
JIPYTUX BUIAX ACSITETbHOCTH.

JIP 8 | HpaBcTBEeHHOE CO3HAHUE U MTOBEJCHUE HA OCHOBE YCBOCHUS O0III€UEIOBEYECKUX LIEHHOCTEH.

['0TOBHOCTB U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAaMOOOPa30BaHUIO, HA MPOTIKECHUN
JIP9 | Bcell KM3HM; CO3HATENbHOE OTHOILEHHE K HEMpPEepbIBHOMY OOPa30BaHUIO KaK YCIOBHUIO
yCIEHOM nMpodeccuoHalIbHON U 00IIeCTBEHHOM e TENIbHOCTH.

OCTETUYECKOE OTHOIICHHE K MUDPY, BKIIO4ass 3CTCTUKY 6BITa, HAayYHOI0O W TCXHHUYCCKOI'O

JIP 10 .

TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA.

Oco3HanHBI BBIOOp Oymymiedl mpodeccuu W BO3MOXKHOCTEH peann3alid COOCTBEHHBIX
7Ip 13 | KUSHEHHPIX IIAHOB; OTHOLIEHHE K npodecCHOHANBLHON JESTENBHOCTH KaK BO3MOXKHOCTHU

ydyaCTusad B PCUHICHUH JIMYHBIX, O6HI€CTB€HHI)IX, TOCYIapCTBCHHBIX, O6I]_[eHaIII/IOHaIII)HBIX
npooiieM.

55



Hpunoxenue Ne4
Conep:xaHue TUCHUIIMHBI ¢ Y4€6TOM NMPo(deccHOHAIBLHO HAIPABJIEHHOCTH

[IpenonaBanne oOHIE00pa30BaTENbHON NUCHMIUIMHBI MaTemaTuka ¢ y4eToM
npodhecCHOHANBbHON HAMpPAaBIEHHOCTH OCHOBHBIX 00pa30oBaTeNbHBIX MPOrpaMM CpPEIHETO
npodeccuoHambHOTO  00pa3oBaHMs, pealu3yeMblXx Ha ©0a3e OCHOBHOTO OOIIEro
obpasoBanus (ytB. Pacnopspkennem Munnpocemienus Poccun ot 30.04.2021 Ne P-98)
OCYIIECTBIISICTCS 3a CUET BHEAPEHUS B pabOUyIO MPOTpaMMy TTPUKIATHBIX 3aaHHHA:

B cBs3u ¢ 3TUM B CTPYKTYpy paboueil mporpaMMbl 1o 001eo0pa3oBaTeIbHOM
IUCIMIUTMHE MareMaTuka B TIPaKTHUECKHWE 3aHSATHS BKIIOYCHBI TEKCTOBBIC 3ajauH,
COOTBETCTBYIOIIHE MPOJPECCHOHATHFHON HAPABICHHOCTH.

56



