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1. IHosicHUTEILHAA 3ANIUCKA

denepanpHoro 3akoHa "OO6 oOpazoBanuu B Poccuiickoit depeparuu" ot 29
nekadps 2012 r. N 273-®3 (B pex. ot 03.07.2016, ¢ u3m. ot 19.12.2016);

npukaza MunucrepcTBa oopasoBanusa u Hayku PD ot 31 gexabps 2015 r. N 1578
"O BHeceHMM H3MEHEHHH B (QeaepalbHbIl TOCYJapCTBEHHBIM 00pa3oBaTeNbHBIN
CTaHAApT CpeaHero obmero oOpa3oBaHWs, YTBEP)KICHHBIH NMpHKa3oM MUHHCTEpPCTBA
obOpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. N 413";

OpPUMEpPHOM  MpOrpaMMbl  OOIIe0Opa3oBaTeIbHON  y4yeOHOW  AMCIMILIUHBI
Marematuka aiig npodecCHOHANIbHBIX 00pa30BaTEIbHBIX OpraHU3aIuil, pPEKOMEHI0BAHO
@denepanbHbIM  TOCYJAAPCTBEHHBIM  aBTOHOMHBIM  yupexjeHueM «DenepanbHbId
UHCTUTYT pa3BuTus obOpazoBanus» (OPI'AY «DUPO») B KkadecTBe NpUMEPHON
IporpaMMbl IS peald3allii  OCHOBHOM mpodeccHoHanbHOi  00pa3oBaTeIbHON
nporpamMMbl CIIO Ha 6a3e ocHOBHOro o01iero o0pa3oBaHHUs C MOJIYYEHHEM CPEAHETO
obmero obpaszoBanus I[Iporokon Ne 3 ot 21 wuronst 2015 r. PeructpannoHHBIN HOMEP
peuensuu 377 ot 23 utons 2015 r. PI'AY «OUPO», ¢ yueTtoM npuUMEPHOl OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMbl CpelHEr0 00I11ero o0pa3oBaHus, 0J0OPEHHON pelieHueM
(dbenepanbHOro y4yeOHO- METOJIUYECKOTO OOBEAMHEHUs 1o o00IeMy oO0pa30BaHUIO
(npotoxoit ot 28 utoHsa 2016r. Ne2/16-3).

Marematuka siBnsieTcs: (pyHIaMeHTaIbHOM 0011e00pa3oBaTENbHON TUCHUILIIMHON CO
CJIOKUBIIUMCS YCTOWUYMBBIM COJIEPYKAHUEM W OOIIMMHU TPEOOBAHUSIMU K TOJATOTOBKE
o0yyarommxcs.

Peanuzanus oOmux 1enel u3ydeHus: MaTeMaTUKH TPagUuIMOHHO (OpMUPYETCS B
YEeThIPEX HANPABJICHHUSIX — METoAUYecKoe (001ee mpeacTaBieHue 00 uaesiXx U MeToaax
MaTEeMaTHKH), HHTEJJIEKTYaIbHOE Pa3BUTHE, YTHIMTAPHO-TIPArMaTUueCKOe HAMPaBICHUE
(oBnameHne HEOOXOAUMBIMU KOHKPETHBIMHU 3HAHUSAMHU M YMEHUSIMH) M BOCIIUTATEIILHOE
BO3JelicTBHE. B CBsI3M ¢ 9TUM JaHHas mporpamma ydeOHoro mpeaMera «MareMmaTukay
OpPUEHTUPOBAaHA HA JOCTH>KEHUE CIACAYIONINX LeJIei:

1) B HanpasierHuu IUUHOCMHO20 PA3GUMUSL:

dbopmupoBaHUEe TPEACTABICHUM O MaTeMaTHUKE KaK YHUBEPCAJIBHOM SI3bIKE HAyKH,
CpelICTBE MOJECIMPOBAHUSA SABJICHHUI U MPOLIECCOB, 00 UIIEAX U METO/IAX MAaTEMATUKH;

pa3BUTHUE  JIOTUYECKOTO  MBIIUJICHUS, MPOCTPAHCTBEHHOIO  BOOOpaKEHMUS,
AITOPUTMUYECKON KYJIBTYPhI, KPUTUYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOIUMOM ISl
Oynymeid mnpodecCHOHATIbHON NESITeNbHOCTH, Il MNPOAODKEHHS 00pa3oBaHUsA U
caMo00Opa30BaHMS;

BOCITUTAHUE CPEJACTBAMHU MATEMAaTUKH KYJIbTYpbl JUYHOCTU: OTHOIIEHUS K
MaTeMaThKe KaK YacTH OOIIEYeIOBEYECKON KYJIbTYphl: 3HAKOMCTBO C HCTOpHUEH
pPa3BUTHSI MaTEMAaTHUKH, DBOJIIOIIMEH MaTeMaTUYeCKUX WJeH, MOHUMAaHUS 3HAYMMOCTU
MaTeMaTUKH JIJIT OOIIIECTBEHHOTO IIPOrpecca;

2) B MemanpeomMemHoMm HanpasieHUu.

MJJAHUPOBAHMSI U OCYIIECTBIICHUS AJITOPUTMUYECKON NEATCTbHOCTH, BBITIOJTHEHUS
3a/IaHHBIX U KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;

peuieHust pa3HooOpa3HbIX KJIACCOB 3ajad M3 Pa3jM4HbIX Pa3AesioB Kypca, B TOM
qucIie 3a/1a4, TpeOyIOUUX MOUCKA IyTH U CIOCOOOB pEeIICHUS;

HCCJIEI0BATENbCKON JIESITEIbBHOCTH, PAa3BUTHS UJIEH, MPOBEACHUS SKCIIEPUMEHTOB,
0000111eHUs, TOCTAHOBKU U (POPMYITHMpPOBAHUS HOBBIX 33]1a4;




SCHOTO, TOYHOTO, TPAMOTHOTO U3JIOKEHUSI CBOUX MBICIIECA B YCTHOM U MUCbMEHHOU
peuH, UCMOJIb30BAHUS PA3IMYHBIX SI3bIKOB MAaTEMATHUKHU (CIOBECHOTO, CUMBOJIMYECKOTO,
rpadguaeckoro), CBOOOTHOTO Mepexo/ia ¢ OJHOTO S3bIKa Ha APYTOM IS WIUTIOCTPAIIHAH,
MHTEPIIPETalK, ApTYMEHTALMK U I0Ka3aTelIbCTBA;

MIPOBEJICHUS 1OKA3aTENIbHBIX PACCYKAEHUM, apryMEHTAlUN, BbIIBH)KEHUSI TUIIOTE3
U UX 000CHOBaHUS;

MOKWCKa,  CUCTEMaTu3allii, aHadu3a W  KiIaccupukauuu  UHGOPMAIINH,
UCIIOJIb30BaHUS Pa3HOOOPa3HbIX HH(POPMAITMOHHBIX UICTOYHUKOB;

3) B npeomemHomM HANPAGIeHUl.

OBJIAJICHHE MAaTEMaTUYECKUMU 3HAHUAMH W YMEHUSIMH, HEOOXOJUMBIMU B
MMOBCETHEBHOM KU3HM, JIJI U3yYCHUSI IITKOJIBHBIX €CTECTBEHHBIX AUCIIUILUIMH Ha 0a30BOM
YpOBHE, ISl TOJydYeHUs OOpa3oBaHUS B OO0JACTAX, HE TPEOYIOMUX YIITyOJICHHOU
MaTeMaTUYECKOU MOJTOTOBKY;

Pa3BUTh MPEACTABICHUS O YKCJIE U POJIM BHIYMCICHUN B YEJIOBEUYECKOM MPAKTHUKE;
chopMUpoBaTh  MPAKTUYECKUE  HABBIKA  BBIMIOJTHEHUS  YCTHBIX, IHUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCIICHUM, PA3BUTh BHIUYHUCIUTEIBHYIO KYJIbTYPY;

OBJIAJIETh ~ CHUMBOJIMYECKUM  SI3bIKOM  aireOphl, BbIpaboTaTh  (popmanabHO-
OlepaTuBHbIC anreOpandeckue YMEHUS M HAyYUThCA MPUMEHSTh MX K PEIICHHUIO
MaTeMaTUYECKUX U MPAKTUYECKHX 3a/1aY;

U3YYUTh CBOMCTBA U rpadUKH AJIEMEHTAPHBIX (YHKIMNA, HAYYUTHCS UCIOIH30BATh
byHKIMOHATBHO-TpadUYECKUE TMPEJCTABICHUS [IJII ONMUCAHUS M aHalIW3a pealbHBIX
3aBUCHUMOCTEH;

Pa3BUTh MPOCTPAHCTBEHHBIC MPEACTABICHUSI U N300pa3uTEIbHbIE YMEHUS, OCBOUTH
OCHOBHBbIE (aKTBl W METOJAbl IUIAHUMETPUHU, TO3HAKOMUTBCS C MPOCTECUIIUMHU
MPOCTPAHCTBEHHBIMU TEJaMU M HUX CBOWCTBaAMHU; TMOJYYUTh MPEJICTABICHUS O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHPE U O Pa3IMYHBIX CIOCO0ax HX
M3yueHHs, 00 OCOOCHHOCTSIX BBIBOJIOB U TMPOTHO30B, HOCSIIUX BEPOSITHOCTHBIM
XapaxkTep;

Pa3BUTh JIOTUYECKOE MBIIIJICHUE M PEYb — YMEHHUE JIOTUYECKH OOOCHOBBIBATh
CYXKJIEHUS, MPOBOJUTh HECIOKHBbIE CHCTEMAaTU3allMW, MPUBOAUTH MPHUMEPHI U KOHTP
MPUMEPHI, UCIIOJIB30BATh PA3JIMYHBIC S3BIKM MATEMATUKU (CIOBECHBIM, CHUMBOJIUYECKUN,
rpauyecKuil) sl WUTIOCTPALUK, MHTEPIPETALNH, apTYMEHTAIIUU U J0KA3aTeNbCTBA;

chopMHUpOBaTh TPEACTABICHUS 00 W3y4aeMbIX TIOHATHSIX U METOJaxX Kak
BOKHEHIIMX CPEACTBAX MATEMATHYECKOrO0 MOJIEIMPOBAHUS pPEANbHBIX MPOLIECCOB H
SIBJICHUU.

OcHOBY TporpamMMBbl COCTABJISIET COJIEpKAHUE, COTJIACOBAHHOE C TPEOOBAHUSIMU
(deneparbHOrO  KOMIIOHEHTA TOCYJApCTBEHHOTO  CTaHAapTa CpeaHero  oOIero
obOpaszoBaHus 6a30Boro ypoBHs. [Ipu uzyuenun yueOHoro npeamera «MaTemaTrka» Ha
0a30BOM YpOBHE MPOAOKAIOTCA W TOJY4YalOT PA3BUTHE COJEPI)KATEIbHbIC JUHUMU:
anreOpanyeckasi, TEOPETUKO-(YHKIIMOHAIbHAS, JIMHUS YpPaBHCHUNW U HEPaBEHCTB,
reoMeTpuyecKasi, CcToxacTUdeckas, BBoAWTCS JuHHUS «Hauama wmartemaTruueckoro
aHaIn3a.

B PaMKax yYKa3aHHBIX COACPKATCIIbHBIX JIMHUH PeIIarOTCA CIACAYIONIHC 3aoavu:

— CHCTEMAaTHU3alusia CBG,HCHHI)'I 0 9rcCJjiax; U3y4YCHUC HOBBIX BUAOB YHUCJIOBBIX Bblpa)KeHI/Iﬁ
141 (I)OpMy.]I, COBCPHICHCTBOBAHHUC IIPAKTHYCCKNX HABBIKOB H BBIYHCIIMTEIbHOM
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KyJIbTYypbl, pAacCHIMPEHUE ¢ COBEPIICHCTBOBAaHHE aureOpanyeckoro amrmapara,
chOpPMUPOBAHHOTO B OCHOBHOW WIKOJIE, M €ro TMPUMEHEHHE K PEIICHUIO
MaTeMaTUYECKUX U HeMaTEeMaTUUECKUX 3a/1ay;

— pacHIMpeHHe U CUCTEeMaTH3aIus OOIUX CBEACHUM 0 (QYHKIUIX, MOMOJIHEHUE Kilacca
u3y4aeMbiX GYHKUIHNA, WUTIOCTPALUS IUPOTHI MPUMEHEHUs] (PYHKIUI 1J1s1 OTIMCAHUS
U U3YYCHUS pEealIbHbIX 3aBUCUMOCTEH;

— H3yYEHHE CBOMCTB NPOCTPAHCTBEHHBIX TeJ, (OPMHUPOBAHHWE YMEHUS MPUMEHATH
MOJTYyYCHHbIC 3HAHUS JIJISl PEIICHUS MPAKTUYECKUX 3a/1ay;

— pa3BUTHE MPEICTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTAX B
OKpPYXaIOIlleM MHPE, COBEPIICHCTBOBAHWE HMHTEIUICKTYaIbHBIX U PEUYEBBIX YMEHUH
yTeM 00OoTralieHus MATEMaTUYECKOTO A3bIKa, PA3BUTHUS JJOTHYECKOTO MBIIIJICHUS;

— 3HAKOMCTBO C OCHOBHBIMHU HJIESMHU U METOJIAMH MaTeMaTHUE€CKOTO aHaJIn3a.

N3yuenne  yueOHoro  mpeamera  «MaremaTuka»  Kak  NPOQUIBHOIO,
OpPUEHTHUPOBAHHOIO Ha TEXHUYECKUI MPOPHUIIb, y4€OHOTO MpeAMETa 00ECIeUBACTCS:

— BBIOOPOM  pa3NMYHBIX  MOJXOJOB K  BBEICHHIO  OCHOBHBIX  IOHSTHUH,
OpPUEHTHPOBAHHBIX HA TEXHUYECKYIO COCTABIIAIONIYIO;

— yudeOHbIE 33/1aHUs, OPUEHTUPOBAHbI HAa 3(PPEKTUBHOE OCYIIECTBICHUE BbIOPaHHBIX
LIEJIEBBIX YCTAHOBOK;

— CIEKTp 3aJjaHUil OPUEHTHUPOBAH Ha JESATEIbHOCTHBIE XapaKTEPUCTUKU BHIOpAHHOU
CHELMAIBHOCTH.

[IpopunbHas cocTaBisitolmiasi OTpakaeTca B TPEOOBAHMSIX, K IIOATOTOBKE
00yJaromuxcs B 4acCTH:

oOmiel  cucreMbl  3HAHMM:  COAEp)KATEIbHBIE  TMPUMEPHI  HCIOJb30BAHUS
MaTeMaTHYECKUX UJICH U METOJIOB B MPO(PECCHOHATBLHOMN ACATEILHOCTH;

YMEHUM: OpPUECHTALIMS HA AITOPUTMHAYECKUN CTUJIb MIO3HABATEIIBHOM JIESTEIIbHOCTH;

NPaKTHYECKOTO  HCIIOJB30BaHUS  INPUOOPETCHHBIX  3HAHUW W YMCHUM:
WHIUBUIAYAJIbHOTO Y4e€OHOrO OIbITa B TIOCTPOCHHMM MaTeMAaTHYECKUX MOJIEeH,
BBITMIOJIHEHUH UHAUBUAYAJIBHBIX UCCIIEIOBATEIBLCKUX ITPOEKTOB.

OcoOeHHOCTH OpraHM3aluKM y4yeOHOIo Ipolecca Mo mnpeaMery «MaremaTukay:

ypo4Has cucTema.

OcHoBHBIE (hOpPMBI OpraHHU3aIK Y4eOHOTO mporiecca — (ppOHTaIbHAs, TPYIIIOBasd,
WHUBUTyaJIbHASL.

B mamHOM Kypce BeAylmuMu METOJAaMU OOYYEHUS TPEAMETY SIBIISIIOTCS:
O00BACHUTENLHO-WILTIOCTPATUBHBIN U PENPOIYKTUBHBIN, XOTS UCIIOIB3YETCS U YACTUIHO-
MOUCKOBBIU.

CamocrosiTenbHas paboTa sIBIASETCS OJHUM M3 BUIOB Y4yeOHBIX 3aHaTuil. [Ipum
M3y4YeHUHU yuyeOHoro npenmMera «MareMaTHKa» OHa MPOBOJIUTCS C LIETbIO:

— CHUCTEMATH3allUM M  3aKpEIUICHUs [IOJNY4YEHHBIX TEOPETUYECKUX 3HAHUM U
MPAKTUUYECKUX YMEHUN 00yUaromuxcs;

— YIIIyOJIEHHS M paClIMPEHUS TEOPETUUECKUX 3HAHU;

— (opmupoBaHUS YMEHH HCIOIB30BaTh CIPABOYHYIO U CIELHUATIBHYIO TUTEPATYPY;
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— Pa3BUTUS 1IO3HABATCIIbHBIX criocoOHoOCTEM u AKTUBHOCTHU O6y‘-IaIOHII/IXC$IZ

TBOp‘ICCKOﬁ NHHUIIUATUBLI, CaMOCTOATCIIbPHOCTH, OTBETCTBECHHOCTHU 141
OpPraHU30BaHHOCTH,
- @OpMHpOBaHHH CaMOCTOATCIIBHOCTHU MBIIIJICHUA, CITOCOOHOCTEH K

CaMOpPa3BUTHUIO, CAMOCOBEPIIIEHCTBOBAHUIO U CAMOPEAIN3ALINY;
— Pa3sBUTHS UCCIIENOBATEIbCKUX YMEHUU.
B nporpamme yueGHoro npenMera «MaTeMaTuka» IpeayCMOTPEHBI TAKUE BUJIbI
1 (GOpMBI BHEAYIUTOPHOU CaMOCTOSTEIIBHON pabOThl OOyYarOMIMXCS KaK: BBITIOJTHEHUE
IPYNIOBBIX, WHAWNBUAYATBHBIX IMPOCKTOB, HAIMMCAHWE TBOPUYECKHX PAOOT (IOKIAIOB,
COOOIIeHMIT), COCTaBJICHUE M  pEIIEHWEe MaTEeMaTUYeCKUX KpPOCCBOPJIOB  Ha
MAaTeMaTUYECKUE TIOHSATHUS W OIPEACICHUS, BBINOJHEHHE 3aJaHUN [0 AJITOPUTMY,
COCTABJICHHE M 3all0oJIHEHHE TaONuIl JJs CUCTEMaTu3aluu Y4yeOHOro marepuarna,
M3TOTOBJICHUE MOJEJIEH I€OMETPUYECKUX TEJ, UHIWBUIAYAIbHbIE JIOMAIIHUE 3aJaHMUS,
pabota ¢ yueOHOI muTepaTypoit u pecypcamu Internet.

KOHTpOJII) )51 OIICHKa PE3YJILTATOB OCBOCHMH yqe6H01”4 JAUCTUITIINHBI
OCYHCCTBIACTCA IIPCIIOAABATCIICM B IIPOLOCCCC IIPOBCACHHA IIPAKTHYCCKUX SaHHTHﬁ,
KOHTPOJIBHBIX pa60T, AUATrHOCTHYCCKOI'O TCCTHPOBAHMA, a4 TaAKKC BBIIIOJHCHUA
O6y‘IaI-OIHI/IMI/ICSI HWHAWBUAYAJIBHBIX SaHaHHﬁ, IIPOCKTOB, HCCHGI[OBaHI/Iﬁ.

«MaremaTtuka» B mpodecCHOHaIBHON 00pa30BaTebHON OPTaHU3alMd U3Y9aeTCs C
Y4ETOM TEXHUYECKOro Mnpoduis mnoiiydaemoro obOpa3zoBanud. [IporpamMmma ydyeOHOrO
peaMeTa pacCUMTaHa Ha MAaKCUMAJIbHYIO yU4eOHYI0 Harpy3ky — 428 yacoB, B TOM 4HCIIe
3aHATHI Ha ypokax — 285 4acoB, caMocTosATeNnbHas pabora ooyvaronuxcs — 143 gaca.

N3ydyenune yueOHOro mnpeamera «MareMaTuka» 3aKaHYMBAETCS MUCbMEHHBIM
HK3aMEHOM.



2. OO0mas XxapakTepuCcTHKA Y4eOHO#l IHCHUILIHHBI, Kypca

MareMatrka BXOIWUT B MpEeAMETHYIO obOnacth «MaTemaTtnka u WH(pOpMATHKa» U
JTOJIKHA 00ECTIEYUTD:

—  cOpMHUPOBAHHOCTDH MPEICTABICHUA O COLUATBHBIX, KYJIbTYPHBIX U UCTOPUUECKUX
(akTOopax CTaHOBJICHUS MAaTEMaTHKU;

—  c(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUYECKOTO U MaTEMaTUYeCKOIro
MBIIUICHUS;

—  c(hOpPMHUPOBAHHOCTh YMEHHUH MPUMEHSTH TIOJYyYEHHbIE 3HAHUS TMPU PEUICHUU
pa3IMYHBIX 33]a4;

—  cOpMHUPOBAHHOCTDH MPEACTABICHUI O MaTeMaTUKE KaK YacTH OOIIEeYeTI0BEYECKOM
KYJIbTYpbl, YHUBEPCAIIbHOM SI3bIKE HAyKH, IMO3BOJISIIOIIEM OIMCHIBATH M M3Yy4daTh
peanbHbIE MTPOLIECCHI U SIBJICHUS.

—  c(hOpMHUPOBAHHOCTD MPEJICTABIICHUN O BIUSHUUA WH(OPMAIIMOHHBIX TEXHOJIOTUM Ha
KU3Hb YEJOBeKa B OOIIECTBE; MOHMMAHHWE COLMAJIBHOIO, 3KOHOMHUYECKOTO,
MOJIUTUYECKOT0, KYJIbTYPHOIO, HOPUINYECKOTO, MPUPOJHOTO, 3PrOHOMHYECKOIO,
MEIUIMHCKOTO U (PU3NOIOTrMYECKOTr0 KOHTEKCTOB MH()OPMAITMOHHBIX TEXHOIOTUH.

Hucruminaa «MaremaTtuka» — crmocoOCTByeT (HOPMUPOBAHHIO Y  CTYACHTOB
MaTeMaTUYECKOro arrmapara g pelIeHHUs 3a7ad M3 Pa3HbIX pPa3[ejoB MaTEMaTHUKH,
CMEXHBIX TIPEIMETOB, OKpYKalolel peaqbHOCTH. SI3bIK anreOpbl MOJYEPKUBACT
3HAYEHUE MaTEeMaTUKU KakK s3blKa JJI1 TIOCTPOCHMS MATEeMaTHYECKUX MOJeNeH
MPOIIECCOB M SIBJICHUI peaibHOro Mupa. B 3amaun u3ydeHus: aireOpbl BXOIST TaKKe
pa3BUTHE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOI0, B YACTHOCTHU, JJIsI OCBOCHUS
Kypca  uHGOPMATUKH, OBJAJACHUE  HAaBbIKAMM  JEAYKTHUBHBIX  PaCCyXICHUHU.
[IpeobpazoBanre CUMBOIBHBIX (OPM BHOCUT CHeUU(PUUYECKUI BKJIAJL B Pa3BUTHE
BOOOpaXXEHUsI O0Yy4YaroIIuXcsi, UX CIHOCOOHOCTEM K MaTeMaTHYeCKOMYy TBopuecTBy. B
OCHOBHOM IIIKOJE, KOTOPYIO Y€ TpOIUIM OOydarluecs KoJUleaKa, MaTepuan
TPYNIUPYETCS BOKPYT pPAlMOHAJIBHBIX BBIPAKEHHI, a BOT BOIIPOCHI, CBS3aHHBIE C
UPpPALMOHATFHBIMU  BBIPQKCHUSIMHA, C  TPUTOHOMETPUUECKHUMHU  (QYHKIUSIMHU U
npeoOpa3oBaHUSAMH, BXOJST B COJEpKaHHE Kypca MAaTeMaTUKH CPEIHEro OOIIero
oOpazoBaHMsi B TIpeleJlaXx OCBOCHHS O0Opa30BaTENbHBIX MPOTPaMM  CPEIHETO
poeCCUOHAILHOTO 00pa30BaHMUsI.

Baxnspiii paznen «@®yHKOMH, UX cBoiictBa M rpadgukm». CoaepxaHue 3TOro
pa3zenia HalEeJeHO Ha MOJyuYeHUE CTYIEHTAaMU KOHKPETHBIX 3HAHUN O (PYHKIMM Kak
BOKHEUIIIEH MaTeMaTHYEeCKOW MOJENN NJisi ONMUCAHUS U HUCCIEIOBAHUS Pa3HOOOPa3HBIX
nporueccoB. M3yueHue 3Toro Marepuana CiocoOCTBYET Pa3BUTHIO y CTYICHTOB YMEHUS
UCIIOJIB30BaTh  pa3jiu4HbIe SA3BIKM MAaTEMaTUKH  (CIOBECHBIM, CHMBOJIMYECKHIA,
rpaduyueckuii), BHOCUT BKJIaJa B (DOPMUPOBAHKME NPEJICTABICHUNA O POJIM MAaTEMaTUKU B
Pa3BUTHUH LIUBUIIU3AIUU U KYJIbTYPBHI.

Paznenst «KomOunaropuka», «CTAaTHCTHKA M TeOPUA BEPOATHOCTH» —
00s13aTeNbHBIA KOMIIOHEHT CpeIHEro ooOmero o0pa3oBaHus, YCHJIMBAIOIIUNA €ro
OpUKJIAJHOE M TpakTUYeckoe 3HaueHue. llpu mnomydyeHun  mpodeccHoHaTbHOTO
oOpa3oBaHMsI A3TOT MaTepual HeOoOXOAuM, IMpexae Bcero, s (QopMUpPOBaAHUS
(YHKIMOHATBLHON TPaMOTHOCTH — YMEHHSI BOCIIPUHUMATh U KPUTUYECKU aHATU3UPOBATh
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uH(pOpMaIMIo, KOTOpas MpeACTaBIeHa B Pa3InYHBIX (OpMax, MOHUMATh BEPOSATHOCTHBIM
XapakTep MHOTMX PEAbHBIX 3aBUCUMOCTEH, MPOU3BOANTH NPOCTEUIINE BEPOSITHOCTHBIE
pacueTsl. l3yueHWe OCHOB KOMOMHATOPHKM TMO3BOJIUT CTYJIEHTAaM OCYIIECTBIATH
pPacCMOTpPEHHE CIlydyaeB, Nepedop M TMOJCYET YKCJIa BapUAHTOB, B TOM YHCJIE B
IPOCTEUIINX NPUKIIAJHBIX 3a/1a4ax.

[Ipy u3yyeHUM CTATUCTHUKHM W BEPOSATHOCTH OOOTraIlaroTCsl MPEACTaBICHUS O
COBPEMEHHOM KapTHHE MHpa U METOJaX €ro UCCIENOBaHMs, (POPMUPYETCS MOHUMAHHUE
POJIM CTATUCTUKU KaK UCTOYHUKA COLIMAIIBHO 3HAYMMOM MH(pOpMalUK, U 3aKJIabIBAlOTCSA
OCHOBBI BEPOSITHOCTHOT'O MBIIIICHUS.

JuctumuinHa «MaTtemMaTuka» TeCHO CBsS3aHa C TAKUMH Y4eOHBIMU MpEeIMEeTaMH Kak
«Duzuka», «upopmartuka», «TexHuyeckas MexXaHUKa», IMOITOMY IpPU H3YYECHUH
HeoOX0IMMO oOpalaTh BHUMaHHUE CTY/ICHTOB Ha €€ MPUKIaJHON XapakTep, Ha TO, T/ U
KOI'Jla M3y4yaeMble TEOPETUYECKHE IOJIOKCHHUSI U NPAKTHUYECKUE HABBIKU MOTYT OBITh
UCIIOJIb30BaHbl B MPAKTUYECKON JAesaTenbHOCTH. V3yueHue Marepuana HEOOXOIHUMO
BeCTH B (opMme, [OCTYIIHOM MOHUMaHUIO CTyAeHToB. HeoOxomumo cobionath
MPEEMCTBEHHOCTh B OOY4YEHUH, E€IUHCTBO TEPMHHOJOTHHM H OOO3HAYCHUH B
COOTBETCTBHUH C JICHCTBYIOMNMU (heepaabHbIMU TOCYIapCTBEHHBIMU CTaHaapTamu. [Ipu
NPOBEJCHUHN 3aHITHNA CIEAyeT HCIOIb30BaTh Y4eOHbIE MOCOOMS, TEXHHUYECKHE U
HaTJIsHBIC CPECTBA O0YUEHUS, MTOIB30BATHCS MMPU HEOOXOAMMOCTH KATbKYISITOPOM.

B yde6HOM mporiecce NCTIOIB3YIOTCS CIEAYIONINE EAarorTnIecKiue TEXHOIOTHH:

—  TEXHOJOTrus IPOoOJEMHOro OOy4YeHHUs, C LEJb0 MOMOYb OOYYaIOMIMMCS MOJIHEE
MPOSIBUTHL CBOM CIOCOOHOCTH, pPa3BUBATh CaMOCTOSITCIIBHOCTh, WHHIIMATHBY,
TBOPUYECKHUH TOTCHIINAJI, MCCIIEI0BATCILCKIE HABBIKH;

—  TexHonorusa audhepeHIMpPOBAaHHOTO O0YUEHHSI, C IETBI0 00yYEHUsI 00yUYaromUXCs
IUTAaHUPOBAaTh CBOE BpeMs /Ui BBIMOJHEHUS 3aJaHWi, BHIOMPATh YpPOBEHBb
MOJITOTOBKYU Ha JIAHHOM JTarle;

—  TEXHOJIOTHUS IPOEKTHOTO OOy4YeHHUs, C IeJbi0 (OPMUPOBAHUS Yy OOYUYaIOIIUXCS
YMEHUH MTOCTPOCHUS MaTEeMaTHYECKUX MOJIEICH M3 pa3InIHBIX MTPO(PECCHOHATBHBIX
cep;

—  uHG(OPMAITMOHHO-KOMMYHUKAITMOHHBIE TEXHOJOTHUH, C IIEJIbl0 aKTHBU3HPOBATH
MO3HABATENLHYIO JICSITEIBHOCTh, CIOCOOCTBOBaThH pabOT€ B CaMOCTOSITEIHHOM
pexume.

B pesynprate m3ydeHmss ydueOHOro mpeamera «MaTeMaTHKay CTYICHT HAYYHTCS

MMOHUMATh:

—  3HaYCHHE MAaTEMaTUYECKOW HAyKH IS PEHICHHS 3a7a4, BOSHUKAIOIMIUX B TCOPUU U
MpakTUKe; MHUPOTYy W B TO JK€ BpeMs OTPAHUYCHHOCTh MPUMEHEHUS
MaTeMaTUYeCKNX METOJIOB K aHAJIMW3y M HMCCIIEIOBAHUIO TPOIIECCOB U SIBJICHUI B
pUPO/JIC U OOIIECTBE;

—  3HAYCHHWE TPAKTUKA W BOIPOCOB, BO3HHMKAIONIMX B CaMOH MaTeMaTHKE s
(GbopMHpPOBAaHUS M Pa3BUTHS MaTEMaTHYCCKON HAayKH, UCTOPUIO PA3BUTHUS TOHSITHS
Yyclia, CO3JIaHUS MaTeMaTUYeCKOTO aHalu3a, BO3HUKHOBEHUS W  Pa3BUTHS
T€OMETPUH;

—  YHHBEPCAJIBHBIA XapakTep 3aKOHOB JIOTMKH MaTEMaTHYECKUX PACCYXICHUW, WX
MIPUMEHUMOCTh BO BCEX 00JIACTAX YEIIOBEUECKOMN JCATEIHHOCTH;



—  BEPOSITHOCTHBIN XapaKTep Pa3IMYHbIX POIECCOB OKPYKAIOLIErO MUPA.

«AJITEBPA»

OBJaieeT yMeHMSIMM:

—  BBINOJIHATH apU(PMETHYECKHE JEHCTBUS HaJ YUCIAMH, COYETash YCTHbIE W
MIMCbMEHHbIE TPHEMBI; HAaXOJAWUTh MPUOJIMKEHHbIE 3HAYEHUS BEIUYMH U
MIOTPEUTHOCTH BBIYMCIICHUI (a0COIIOTHAS M OTHOCUTENbHAS); CPABHUBATH YHCIIOBBIE
BBIPAKEHHS,

—  HaxoIWTh 3HAUEHHUS KOpHS, CTENEeHH, Jiorapupma, TPUTOHOMETPUUYECKUX
BBIP@KEHUM HAa OCHOBE OIPENEICHMs, HCIONb3ysd IpU HEOOXOJUMOCTH
MHCTPYMEHTAJIbHBIE CPEJCTBA; IOJIb30BAaThCS MPUOJIMKEHHONW OLIEHKOM Ipu
OPAKTUYECKUX pacyeTax;

—  BBINOJIHATH MPEoOpa30BaHUs BBIPAKEHUN, NPUMEHSST (OpPMYJIbl, CBS3aHHBIE CO
CBOMCTBaMH CTEIEHEH, JTOrapu(PpmMoB, TPUTOHOMETPUUECKUX QYHKLIUN;

6yueT HCIIOJIb30BaTDH HpﬂOﬁpeTeHHLIe SHAHUSIT U YMEHMHA B npaKanecxoﬁ
ACATCJIBHOCTH " HOBCCHHCBHOﬁ KU3HU NJIA

— TMPaKTUYECKUX pacyeToB Mo (popmyiaMm, BKiIro4ast GOpMyIibl, COEepKaIIUe CTETICHHU,
paguKaibl, JOrapudMbl W TPUTOHOMETPUYECKHE (DYHKIUU, WCIOJb3Ys MpH
HEOOXOJIMMOCTH CIPaBOYHBIE MaTepuadbl U MNPOCTEHIINE BBIUUCIUTEIIbHBIC
YCTPOMCTBA.

«®@YHKIIUU U ' PAOUKN»

OBJageer yMeHUsIMM:

—  OmpeneisaTh 3HayeHHe (YHKUUU [0 33aJaHHOMY 3HAUEHUIO apryMeHTa IpH
Pa3IMYHBIX criocobax 3aaaHus QyHKIINU;

—  OIpelessTh OCHOBHBIE CBOMCTBA YHMCIIOBBIX (YHKIMH, WUTIOCTPUPOBATh WX Ha
rpadukax;

—  CTpOUTbH Ipa@UKU WM3YYEHHBIX (DYHKIMI, WILIIOCTPUPOBATH MO T'pauUKy CBOMCTBA
ANIeMEHTapHbBIX (PYHKIUNA;

—  HCTOJIb30BaTh NMOHATHE (PYHKINHU Ui OMUCAHUS U aHAJIN3a 3aBUCUMOCTEN BEIHYNH;
OyAer MCHOJb30BATH NPHOOpPETEHHbIE 3HAHUS M YMEHHMSl B NPAKTHYECKOMH

NAeSTeJIbHOCTH U NIOBCEIHEBHOM KM3HHU IS

— I ONIMCaHUA C MOMOIIbIO (DYHKIIMI pa3IUYHbIX 3aBUCUMOCTEHN, IPE/ICTABICHUS UX
rpaguuecKu, HHTEPIpPETAIuU TPpa(UKOB.

«YPABHEHHUSA N HEPABEHCTBA»

OBJageer yMEHUsIMM:

—  peliath paloHalIbHbIE, MOKa3aTeIbHbIC, JIOrapuPMUIecKue, TPUrOHOMETPUUYECKUE
YPaBHEHUS, CBOJSINMECS K JIMHEHMHBIM M KBaJApAaTHBIM, a TakK)K€ AHAJIOTUYHbIC
HEPABEHCTBA U CUCTEMBI,

—  HCNONb30BaThb s NPUOIM)KEHHOTO pEIIEHUS ypaBHEHWH U HEPaBEHCTB
rpaduyecKkuit METox;
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M300pakaTb Ha KOOPJIWHATHOM IIJIOCKOCTH PELICHHS YPAaBHEHHI, HEPABEHCTB H
CUCTEM C JIByMsI HEU3BECTHBIMU;

COCTaBJISITh M pEIIaThb ypaBHEHUS M HEPABEHCTBA, CBSI3bIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIIAHBIX ) 3aa4ax.

OyaeT MCHOJb30BATh NPHOOpeTeHHbIe 3HAHUSI M YMEHHSI B NMPAKTU4YeCKOM

ACATCJIBHOCTH " HOBceHHeBHOﬁ KU3HUA NI

AJI1 TIOCTPOCHUA U UCCIICAOBAHUA HpOCTGﬁHIHX MaTEMAaTHYCCKHUX MOHCHCﬁ.

«HAYAJIA MATEMATHYECKOTI'O AHAJIU3A»

OBJageer yMEHUsIMM:

BBIYUCIISATH MPOU3BOAHBIE U MEPBOOOPA3HBIE SJIEMEHTAPHBIX (PYHKIIMM, UCTIONB3YS
CIIPaBOYHBIE MATEPHUAIIBI;

MCIIOJIb30BaTh MPOU3BOJHYIO JJIsl M3YyYEHHsS] CBOWCTB (DYHKUHMA W TOCTPOCHHUS
rpauKoB;

OPUMEHATh MPOU3BOJHYIO Ul MPOBEACHUS NMPUOIMKEHHBIX BBIUYMCICHUN, PellIaTh
3a/layd MPUKIAJHOTO XapaKTepa Ha HAXOXKJIECHUWE HauOOJbIIEr0 M HAaMMEHBIIErO
3HAYEHHS;

BBIYMCIIATh B MPOCTEHMIIMX CIydasX IUIOM@AAM U OOBEMBI C HCIIOJIb30BAaHUEM
ONpEEICHHOTO0 HHTETPaIa;

OyJeT HCHOJb30BaTh NPHOOpPeTeHHble 3HAHMA M YMEHHSI B NPAKTHYECKO

JeSITeJIbHOCTH M IMOBCEAHEBHOM KU3HHU J1JIs:

pelleHns NPUKIAAHBIX 334a4, B TOM YHUCJIE COLMAJIbHO-DKOHOMHUYECKUX U
(¢uznyeckux, Ha HauOOIbIIME U HAMMEHBIINE 3HAUEHUS, HA HAXOXKICHHE CKOPOCTH
U YCKOPEHHS.

«KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEN»

OBJiageeT yMeHUsIMM:

pemarh MPOCTEHIIMEe KOMOMHATOpPHBIE 3a7aud METOJOM mepedopa, a Takke ¢
HCTIOJIb30BaHUEM M3BECTHBIX (DOPMYIT;

BBIYUCIISITh B MPOCTEUININX CIIy4dasix BEPOSITHOCTH COOBITHI HAa OCHOBE MoOJicueTa
YuCJIa UCXOJIOB;

OyaeT HCHOJIB30BATH NPHOOPETEHHbIC 3HAHUS M yYMEHHMSI B NPAKTHYECKOM

JeSITeJIbHOCTH U NMOBCEHEBHOM KU3HHU J1JIf:

JUISl aHAJIW3a peajbHbIX YUCIIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJAE AUArPaMM,
rpauKoB;
aHaJIn3a NH(OPMALIMK CTATUCTUYECKOTO XapaKTepa.

«TEOMETPUS»

OBJaieeT yMeHUSIMH:

pacrio3HaBaTh Ha YEpPTEKaX M MOJIEISAX MPOCTPAHCTBEHHBbIE (DOPMBI; COOTHOCUTH
TpeXMEpHbIE OOBEKThI C UX OMUCAHUSIMU, U300PAKEHUIMU;

OTIMCBIBATh B3aMMHOE PACTIONIOKEHUE MIPSMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE,
aHAIM3UPOBATh B MPOCTECUINNX CIIy4asX B3aWMHOE PaCIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTRBE;
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n300pakaTb OCHOBHbIE MHOTOTPAHHHUKU W KPYIJIbIE TEJA; BBIIOIHATH YEPTEKU IO
yCJIOBUSIM 3a7aY;

pemath IUIAHUMETPUYECKUE M TMPOCTEUINHE CTEPEOMETPpUUYECKHE 3aJaud  Ha
HaXO0XKICHHUE T€OMETPUUIECKUX BEIUYMH (JJIMH, YIJIOB, ILIOMIAAeH, 00bEMOB);
WCIIOJIb30BaTh MPHU PEIICHUH CTEPEOMETPUICCKHUX 3aJ1ay IJIaHUMETPUIECKUE (haKThI
1 METOJBI;

MPOBOAUTH JOKA3aTEIbHBIE PACCYKJICHHS B X0JI€ PELICHUS 3a]1a4;

OyJaeT HCHOJIL30BaTh NPHOOPeTeHHble 3HAHHWSI M yMEHHMsI B NPAKTHYeCKOM

NeATEJHLHOCTH M MOBCEIHEBHOM KU3HHU 1JIA:

JUIsL UcclieloBaHus (MOJCIMPOBAHHUSA) HECIOXKHBIX MPAKTUUYECKUX CHUTyallud Ha
OCHOBE U3y4YEHHBIX (POPMYI U CBOKCTB (HUTYP;

BBIYHMCIICHUSI O0OBEMOB M IUIOLIAAECH MOBEPXHOCTEM MPOCTPAHCTBEHHBIX TEN IMpHU
pElIeHNN TPAKTUYECKUX 3a/lad, MCIOJIb3ysl NPU HEOOXOJWMOCTH CIPABOYHHKU U
BBIYMCIIMTEIIbHBIE YCTPOWCTBA.

12



3. MecTo y4eOHOH AUCUMILIMHBLI B YUeOHOM IJIaHe

VYyebnas  gucuurmumHa «MartemaTuka» — gBISIETCS  YYEOHBIM  MPEAMETOM
oOs3aTenbHONM TpenMeTHON obnactu «Martematuka u ungopmatukay OI'OC cpegnero
o01ero oOpa3oBaHusI.

B  mnpodeccuoHanbHBIX  00pa30BaTENbHBIX  OpraHU3alUsaX, PeaTU3yIOIIUX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpelHero oOiero oOpa3oBaHUsS B Ipelnesiax OCBOCHUS
OIIOIT CIIO na ©6a3e OcCHOBHOTO o0O0mero oOpa3oBaHus, y4yeOHAs AUCHUIUIMHA
«MaremaTuka» u3ydaercss B o0meoOpa3zoBaTenbHOM IMKiIe ydeOHoro rana OITOII
CIIO na 6a3ze OCHOBHOTO 00IIEero OOpa30BaHUS C TOJYYCHHEM CpPEIHET0 OOIIeTo
obpazosanus (IIIIKPC, ITTICC3).

B yueOnpix mmanax I[IIIKPC, IIIICC3 yueOHasa nucummimHa «MareMaTukay
BXOJIUT B COCTaB OOLIMX 00I€00pa30BaTeNbHbIX YYEOHBIX AUCIUIUIMH, (POPMHUPYEMBIX
u3 00s3aTenpHbIX npeameTHbix obnacteit ®I'OC cpennero obmero oOpa3zoBaHUs, IS
npodeccuit CITO coorBeTcTBYIOIIEr0 MPoduiis MpophecCuoHAIBHOTO 00pa30BaHMUs.
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4. JInyHOCTHBIE, MeTANIPeIMETHbIC U MPeMeTHbIE Pe3yJbTAThl 0CBOCHHSA
y4eOHOH JAUCHUILIMHBI, Kypca

OcBoeHue coaepkaHusi ydeOHOM aucIUIUIMHBI «MaremaTtrkay obOecreunBacT
TOCTHKEHUE CTYICHTaMU CIIEAYIOIINX PE3yIbTaTOB:

® JIUYHOCHIHDBIX:

— c(OpMUPOBAHHOCTh MPEJCTABICHUNA O MAaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE
HAayKH, CpPEJICTBE MOJCIHPOBAHUS SBJICHUNM W TMPOLECCOB, HIEIX MU METOAAX
MaTeMaTHKH;

— TIOHMMAaHHME 3HAYMMOCTH MATEMaTUKH [UJI HAay4YHO-TEXHUYECKOIrO Iporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHHWSI K MaTEMaTHUKE KaK K YacTh OOIIeYeIOBEYECKOM
KyJbTYphl 4Y€pe3 3HAKOMCTBO C MCTOpPUEH pa3BUTUS MaTEMATHKH, 3BOJIIOIUEH
MaTeMaTUYECKUX UJICH;

— pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOIO  BOOOpakKeHUS,
AITOPUTMHYECKON KYyJbTYPbl, KPUTUYHOCTH MBIIIJICHUSI Ha YPOBHE, HEOOXOIUMOM
Ut Oyy1ie mpodecCUOHABHON EeATeTbHOCTH, IS TPOI0JDKEHN 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEMaTUYECKUMHM 3HAHUSIMU W yMEHUSIMH, HEOOXOJUMBIMU B
MOBCEIHEBHOM KW3HU, JJIsl OCBOECHUS CMEKHBIX €CTECTBEHHO-HAYUYHBIX JUCHUIUIUH U
JTUCHUIUIMH TTPOGECCUOHAIBHOTO LUKJIA, JJIS MOJydeHus: oOpa3oBaHUs B 00JIacTsIX,
He TpeOyIoUX YIIIyOJIeHHOW MaTeMaTUYeCKOM MOATOTOBKHY;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa3OBaHUIO, Ha
NPOTSDKEHUM BCEH KM3HM; CO3HATENILHOE OTHOIIEHHE K HEMpPEephIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIEITHOW MPOECCUOHATIBHOM U O0IIIECTBEHHOM JeSITeIbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHOW TBOPYECKOW M OTBETCTBEHHOM
NeATEIIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJE3HOM, Y4eOHO-UCCIIeI0BATENbCKOM, MPOSKTHOMN
U JPYTUX BUJAX JACSATEIbHOCTH;

— OCO3HaHHBIA BBIOOP Oymyiied mpodecCur W BO3MOXKHOCTH peallu3alldd COOCTBEHHBIX
KU3HCHHBIX IUIAHOB, OTHOIIEHHWE K TPOGECCHOHATLHONW — JEATENbHOCTH  Kak
BO3MOXKHOCTH Y4YacTHsl B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJIapCTBEHHBIX,
0O0ITICHAIIMOHAIIBHBIX TIPOOJIEM;

® MemanpeomMemHsix:

— YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENU JAEATEIbHOCTH M COCTaBIATH IUIAHBI
NEATEIILHOCTU; CaMOCTOSITENIBHO OCYIIECTBIISATh, KOHTPOJIMPOBATH U KOPPEKTHUPOBATH
NEATENLHOCTD; NCIIOJIb30BaTh BCE BO3MOMKHBIE PECYPCHI JIJIS1 TOCTHKEHUS TTOCTABICHHBIX
Hesieil W peanuzaliid IUIAHOB JIEATENIbHOCTH; BBIOMpATh YCIEIIHbIE CTPAaTeruud B
Pa3IMYHBIX CUTYaLUsIX;

— YMEHHE MpPOAYKTUBHO OOLIATBCS W B3aUMOJEHCTBOBATH B IIPOIECCE COBMECTHOM
JEATeNIbHOCTH, YYUTHIBATh MO3MLMHU JPYTUX YYACTHUKOB JESTENbHOCTH, 3PPEKTUBHO
pasperiatb KOH(PIUKTHL;

— BIQJICHHE HAaBBIKAMH I[IO3HABATEIbHOW, Y4YEOHO-HMCCIIECNOBATEILCKOW U MPOEKTHOM
JEeATEIbHOCTH, HaBbIKAMM pPa3pelleHusi IMpoOjeM; CIOCOOHOCTh U TOTOBHOCTh K
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CaMOCTOSITETbHOMY TIOWCKY METOJIOB PEIICHUS] TMPAKTHUECKUX 3aj7ad, MPUMEHEHHUIO
Pa3IMYHBIX METO/IOB ITO3HAHMUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEBHOW HWH(OPMAIMOHHO-TI03HABATEIEHON
JEATEILHOCTH, BIIAJICHUE HaBBIKAMH TIOMYYCHUS HeoOXoaumMol WHQOpMaIMd U3
CIIOBapell pa3HBIX THUIIOB, YMEHHEC OpPHUCHTHUPOBATHCS B PA3IMUYHBIX HCTOYHHKAX
uHpOpMaIMK, KPUTHYECKH OICHWBAaTh W  HHTEPIPETUPOBATH  HWH(POPMAIIHIO,
TIOJTy9aeMyT0 U3 PA3IMYHBIX HICTOYHHUKOB,

YMEHHE UCIIOJIL30BaTh CPEICTBa MH(POPMAITMOHHBIX 1 KOMMYHUKAITHOHHBIX TEXHOJIOTHIA
(manee - MKT) B peleHnr KOTHUTHWBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AIMOHHBIX
3amad ¢ COOJIOIEHUEM TPEOOBAaHWI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI,
pecypcocOepeKeHrs, TMPaBOBBIX W ATHYECKUX HOPM, HOpPM HWH(POPMAIMOHHOM
0e30IacHOCTH;

YMEHHE CaMOCTOSITEJIbHO OLIEHUBATh W TNPUHUMATh PEUICHHUS, ONpPEIeIISIONHe
CTpaTETHIO MOBEICHUS], C YUETOM IPAKIAHCKUX U HDABCTBEHHBIX IEHHOCTEIH;

BJIJICHUE SI3IKOBBIMU CPEICTBAMHU - YMEHHE SICHO, JJOTMYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3PCHHS, UCIIOJIL30BATh a/ICKBATHBIC SI3BIKOBBIC CPE/ICTBA,;

BJIaJICHNEC HaBBIKAMH IIO3HABATEIBHON pe(IeKCHr KaK OCO3HAHMS COBEPIIACMBIX
JICUCTBUI U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUM, TPAaHUI] CBOETO
3HaHUS U HE3HAHWS1, HOBBIX MTO3HABATENILHBIX 33124 U CPEJICTB UX JOCTIKEHMUS,
[EJICYCTPEMJICHHOCT, B TIOMCKAaX M TPUHITUM PEUICHUH, COOOPa3UTENbHOCTh U
UHTYUIMS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUH;  CIIOCOOHOCTH
BOCIIPUHUMATh KPACOTY ¥ TAPMOHHUIO MUPA;

npeomemHubix:
c(hOpPMHUPOBAHHOCTH TPECTABIICHNI O MaTEeMaTUKE KaK YacTU MHUPOBOM KYJIBTYPHI U O
MECTe MaTeMaTHUKH B COBPEMEHHOW IIMBUJIM3AIMM, O CIOCO0aX OMHMCAaHUS Ha
MaTeMaTHYECKOM SI3bIKE SIBIICHUHN PEalbHOTO MUPA,;
c(hOpMUPOBAHHOCTH TPEJICTABICHUNA O MAaTEMaTHUYECKUX TMOHSATHSAX KaK O BaKHEUIINX
MaTeMaTHYECKUX MOJIEISIX, MO3BOJIIOIIUX OMHUCHIBATh U U3y4aTh Pa3HbIC MPOLIECCHI U
SIBJICHUS; TIOHUMAHUE BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOCHMSI MaTeMaTHUECKUX
TEOPHUIA;
BJIQJICHUE METOJAMU JO0KA3aTeIbCTB U AJITOPUTMOB PEIICHUS; YMEHUE UX MPUMEHSTH,
MIPOBOANTH JOKA3aTEIbHBIC PACCYKICHUS B XOJIE PEIICHUS 33/1a4;
BJIQJICHUE CTAaHAAPTHHIMA TPUEMaMH PEHICHUS PALMOHAIBHBIX M HPPALMOHAIBHBIX,
MOKA3aTeNIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKMX YpaBHEHUN U HEPABEHCTB, HX
CUCTEM; UCIOJIH30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE JJIsl TIOMCKA
MyTH PELICHUS U WUTIOCTPAIIUU PEILICHUS] YPAaBHEHUI U HEPABEHCTB;
c(OpPMHUPOBAHHOCTh TIPEJICTABICHUNA OO0 OCHOBHBIX TIOHATHAX, HACSIX M METOoJax
MaTeMaTUYeCKOT0 aHaJIN3a; BIJICHUE YMEHUEM XapaKTepU30BaTh MOBEICHUE (PYHKIINH,
WCIOJIb30BAaHUE TIOJIYYEHHBIX 3HAHUWA 711 ONHMCAHMSA W aHAIM3a  PealbHbIX
3aBUCUMOCTEI;
BJI/ICHUE OCHOBHBIMU TMOHSTUSMH O IUIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, MX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHHUS paclo3HaBaThb Ha
yepTekax, MOJENAX U B pEalbHOM MHUpE TeOMeTpUyecKue (QUrypbl; MpUMEHEHHE
U3yUYEHHBIX CBOMCTB F€OMETPUUECKUX (PUTYp U (GOPMYIT AJIsi PEIICHUS] TEOMETPHUECKIX
3a]1a4 1 337a4 C MPaKTUUYECKUM COJIEP/KAHUEM;
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cOPMHUPOBAHHOCTh ~ TPEACTABICHUN O TpOIeccax W SIBJICHUSX, HMMEIOIIX
BEPOSITHOCTHBIM XapakTep, O CTATUCTHYECKMX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUpE, 00
OCHOBHBIX IIOHATHUSX DJEMEHTApHOW TEOPUM BEPOATHOCTEM; YMEHMM HAXOAUThb U
OLICHUBAaThb BEPOATHOCTH HACTYIUICHUS COOBITUM B MPOCTEHIIMX MPAKTHYECKUX
CUTYaLIMSIX ¥ OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJIUYNH;

BJIJICHUE HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMITBFOTEPHBIX IIPOTPaMM IIPHU PELLICHUN
3a/1ay.
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5. Conep:xanue y4eOHOM IMCUMILINHBI

IHoBTOopenne. Beenenue (104.)

OcHOBHBIC TIOHATHSA, OTIpeACTICHUS, POPMYJITBI 32 KYpC OCHOBHOM (HETIOTHOM ) TITKOJIBI.
MaremaTtuka ¥ HAy4YHO-TEXHUYECKMM mporpecc. Maremarnka B HayKe, JKOHOMUKE,
WH(POPMALIMOHHBIX TEXHOJOTUSX M MpakTH4YecKond gesTenbHOCTH. CoBpeMeHHas
AIEKTPOHHO-BBIYUCIIUTENBHASA TEXHUKA U €€ TPUMEHEHHUE B PEANIbHOM )KU3HH.

JloJI’KeH 3HaTh: OCHOBHBIC MOHATHUS M OIMpPEIENICHUs 3a KypC OCHOBHOM (HETOJIHOM)
IIKOJIBI.

JloJIKeH yMeThb: NMPUMEHATh OCHOBHBIE (DOPMYJIBI 32 KYpC OCHOBHOW (HEMOIHOMN)
IIKOJIBI ITPU PELICHUY 3a]1a4.

Koumponvnas paboma Ne 1. Bxoonoit Konmpoib

Pa3znen 1. Pa3BuTue nousitusi o yucJie (10 4.)

JleHicTBUTENBHBIE YHWCIIA, TPUOIMKEHUE JCHCTBUTENBHBIX YHCET KOHEYHBIMHU
JNECATUYHBIMU JIPOOSIMU; TOTPEIIHOCTU MPUOIMKEHUNW W BBIYUCICHUN; MPAKTUUECKUE
NpUEMBl  BBIYUCICHUNA C TPUOMMKEHHBIMU JaHHBIMHU; BBIYUCICHUS C TOMOIIBIO
MUKPOKAJIbKYJISATOPOB; BHIYUCIICHUS 3HAUCHUN BBIPAKEHU; YPABHEHUSX U HEPABEHCTBA
C OJTHOU MEPEMEHHOM.

JI0JDKEH 3HATh: UCTOPUIO PA3BUTHA YKCIIa, 0003HAUYCHUS LIENIBIX, PAllMOHATIbHBIX,
JNEUCTBUTEIBHBIX M KOMIUICKCHBIX YHCEN; OMNpeAcieHue JIeWCTBUTEIBLHOTO YHCIA,
a0COJIFOTHOM M OTHOCHUTEJIBHOM IOTPEIIHOCTH TMPUOIMKEHUN;, MPAKTUYEeCKUuE MPUEMBI
BBIYMCIICHUN C MPUOIMKEHHBIMU TaHHBIMH; CIIOCOOBI PelIeHUH JIMHEHHBIX YpaBHEHUH U
HEPABEHCTB C OJHOW IIEPEMEHHOM, KBAJpaTHbIX yPaBHEHUW U HEPABEHCTB,
HMppaloHaIbHbBIX YPAaBHCHUH.

JIOJDKEH YMEThb: BBIMOJHATH apu(METHUYCCKHE ACHCTBHS HaAJl YWCIAMH, COYeTas
YCTHBIE M THChbMEHHBIC NPHUEMBI; HAXOJIUTh MPUOMMKEHHBIC 3HAYEHUS BEIMYMH U
MOTPEIIHOCTH BBIYMCICHUM (a0COMIOTHAsT M OTHOCHUTENIbHAsS); CPaBHUBATh YHUCJIOBBIC
BBIPAXKEHUSI; BBIMOJIHATH TPe0oOpa30BaHUsl BbIpAKEHUN, MPUMEHSS (POPMYIIbI, CBS3aHHBIE
CO CBOWCTBAaMH YMCEJI, TOJIb30BATHCS MPUOTUKEHHOW OLICHKON MpPU MPAKTUUYECKHUX
pacuerax.

UCNONb308aMb NPUOOPEMEHHBIE 3HAHUSL U YMEHUS 8 NPAKMUYEeCKOU OesmelbHOCmU
U NOBCEOHeBHOU JHCU3HU. JIJISl TIPAKTUYECKUX PAcdETOB IO MpaBwiaM U Gopmyiam, s
BBICTpAaMBaHUsl apryMEHTAIMM TPU JI0KA3aTeJbCTBE U B JHUAJIOTE, JUIS PaCliO3HABaHMUSI
JIOTUYECKU HEKOPPEKTHBIX PACCYKICHUM.

IIpakmuueckoe 3anamue Ne 1. Jleiicmeus ¢ uppayuOHaIbHbIMU U YEaAbIMU YUCTAMU

IIpaxmuueckoe 3ansmue Ne 2. Jleticmeust Ha0 KOMNAEKCHLIMU YUCIAMU

Pa3znen 2. Kopuu, crenenu u jgorapudmsl (30 4.)

[IpeoOpazoBanne anreOpanyeckux BbIpakeHUU. KopeHb n-oif cTEMeHHM u ero
cBoricTBa. CTeneHb C JACHCTBHTEIBHBIM ITOKa3aTeleM M ¢e cBoiicTBa. IIpeoOpa3oBanme
BBIPXKEHUM, COepKaIX CTENEeHU U paaukanbl. Jlorapudmsl u ux cpoiicta. [IpaBuna
norapudmupoBanus. I[IpeoOpazoBanue BBIPAKECHUN, COJEpKAIMX CTEINEHU U
gorapudmel. IMeTh mpencTaBieHHWE O CTENEHH C MPOU3BOJILHBIM JEHCTBUTEIBLHBIM
nmokazareqeM M €€ CBOWCTBaX; O TMPeoOpa3OBaHUSAX W BBIYMCICHUW 3HAYCHUM
MOKa3aTeIbHbIX BBIPAKECHHUM; O Jjorapudmax W UX CBOMCTBAaX; O HATypalbHBIX
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norapudMax; o JECATUIHBIX Jiorapudmax, o mpeoOpa30BaHUM W BHIYUCICHUN 3HAYCHHMA
norapu(MUIECKUX BBIPAKCHHM.

JloJ>KeH 3HATh: MOHATHE CTENEHU C JICHCTBUTEIIBHBIM MTOKa3aTeIeM U €€ CBOMCTRA;
ompeneneHne KOpHs, Jiorapudma, UX OCHOBHBIX CBOMCTB; O MAaTeMAaTHUYECKHMX METOIax
pELIeHUs COJIepP KATEeNbHBIX 3a/1a4ax U3 Pa3jIMdHbIX 00J1acTe HayKU U MPAKTUKHU;

JloJkeH yMeTb: BBINIOJHATH JEHCTBUSA HAJ CTENEHSAMH, HAXOJUTh 3HAYCHUs
KOPHSI; BBIYUCIISATh 3HAYCHUS T[I0KA3aTEIbHBIX BBIPAXKEHUMN; BBIYHCIATh 3HAUYCHUE
norapupma HAa OCHOBE OIpEACNICHUs, HCMOJb3ysl TMpU  HEOOXOJIUMOCTHU
MHCTPYMEHTAJIbHBIE CPEJCTBA; BBIMOJHATH NPEOOpa30BaHUsl BBIPAKCHUN, TPUMEHSS
(GbopMyJIbl, CBSI3aHHBIE CO CBOMCTBAMM CTENEHEH, Jorapu(pMoB; pemaTh MPOCTEUIne
HppalMOHATIBHBIC, COJIEP)KAINE CTETICHB, JJOTapU(PMUISCKAE YPaBHCHUS 1 HEPaBEHCTBA,
CBOJSIIIIMECS] K JIMHEHHBIM W KBaJpaTHBIM; COCTaBIIATH M peIIaThb YpPaBHCHUS U
HEpPABEHCTBA, CBS3BIBAIOIIME HEW3BECTHHIC BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIE
MPUKJIAJIHBIX ) 3a/1auax.

UCNOIL308aMb NPUOOPEMeEHHble 3HAHUS U YMEHUs 8 NPAKMUYEeCKOoU 0esimeabHOCU
U NOBCEOHEBHOU MHCU3HU: JJIA TPAKTUYECKUX pacueToB mo QopmynaM, BKIOUast
dbopMmyIbl, coaepiKallue  CTENEeHW, paJuKalbl, Jorapudmbl, HCHOJB3YS MpU
HEO0OXOJMMOCTU CIIPABOYHBIE MATepUAIbl U MPOCTEHIIINE BHIYUCIUTEILHBIE YCTPOUCTBA,
JUIsT  BBICTpAMBAaHMsI apryMEHTAIlMM TpU  JIOKa3aTelbCcTBE M B JAWalOre, IS
pacrio3HaBaHUsl JIOTUYECKH HEKOPPEKTHBIX PACCYKICHUMN.

IIpakmuuecxkoe 3amamue Ne 3. Ilpeobpazosanue GvipadxceHuli, CcooepHCAUUx
paouxavl

Ilpakmuuecxoe 3aumamue Ne 4. Ilpeobpazosanue GvipadiceHull, CcooepHCAUUx
cmeneHu ¢ OpOOHLIMU U OMPUYAMENIbHLIMU NOKA3AMENAMU

llpakmuueckoe 3anamue Ne 5. I[IpeobpazosaHnue @vipadicenutl, CcoOOePIHCAUUX
cmeneHu u 102apughmul

Ilpakmuuecxoe szanamue Ne 6. Peuwenue noxazamenvHulX, 102APUPMUUECKUX
VPaeHeHUll, HepageHCcms U CUCmeMm

Koumponvunas paboma Ne 2. Cmenenu, Kopru u a10zapughmut

Pa3nen 3. [IpsiMble ¥ TJIOCKOCTH B MPOCTpaHcTBe (24 4.)

AKCHUOMBI CTEPEOMETPUM M MNPOCTEUIINE CIECACTBUS U3 HHUX. B3anmHoe
PacCIIOJIOKEHUE ABYX MPSIMBIX B IIPOCTPAHCTBE. YTOJI MEXAy NpsimbiMu. [lapannensHocTb
IIPSIMOU U TNTIOCKOCTH, NMAPAIIIETBHOCTD IIJIOCKOCTEN.

[TapannensHOe TPOSKTHUPOBaHWE H €ro cBoiicTBa. M3o0pakenue ¢uryp B
crepeoMerpuu. lleprneHIuKyIsIpHOCTE TOpsIMOM W TUIOCKOCTH. CBA3b  MEXIy
NapaJyIEIbHOCTBI0 M NEPHEHAMKYJIIPHOCTBIO NPSIMBIX M IIOCKOCTEH. OpTOroHaIbHOE
poeKkTupoBanue. [lepneHauKyIsip 1 HakKJIOHHAasL. YTOJ MEXAY NPSIMOU U IUNIOCKOCTBIO.

JIByrpaHHblii yroijl. YToJl MEXAy IUIOCKOCTAMU. llepneHaukynsapHOCTs IBYX
IJIOCKOCTEH.

Nmetb mnpencrtaBieHue o0 aKCMOMax CTEPEOMETPUM W CJIEACTBUSIX M3 HUX; O
B3aMMHOM pPAaCIIOJIOKEHUU JBYX MPSAMBIX, NMPAMON M IUIOCKOCTH, JIBYX IUIOCKOCTEN B
IPOCTPAHCTBE; O CBS3M MAapaUIeIbHOCTU U MEPIEHIUKYISIPHOCTH B MPOCTPAHCTBE; 00
OPTOrOHAJIBHOM NPOCKTUPOBAHUH; O JABYI'PAHHOM YIJIE — YIJIE MEXAY IUIOCKOCTAMHU; O
IIEPIIEHIUKYJIIPHOCTH IUIOCKOCTEM.
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JIoJbKEH 3HATh: OCHOBHBIE TOHSITHSI CTEPEOMETPUHU; AKCUOMBI CTEPEOMETPUU U
CIEACTBUSI U3 HUX; B3aUMHOE pPACIOJOKEHUE MPAMBIX, MPIMOM U MIOCKOCTH, IABYX
IJIOCKOCTEW B MPOCTPAHCTBE, OCHOBHBIE TEOPEMBbI - O MNAPALICIBHOCTH MPSIMON U
IUIOCKOCTH,  NApaJyIeIbHOCTH  JBYX  IIOCKOCTEH;  CBOMCTBa  NapaJIEIbHOIO
IPOEKTUPOBAHUS U UX NMPUMEHEHUE IJIs1 U300paxeHus: PUryp B CTEPEOMETPHUH; MOHATHE
yria MEXAy NPSMBIMH, yIJIa MEXAY MPSMOW M IUIOCKOCTBIO; OCHOBHBIE TEOPEMBI O
NEPNEHIUKYJIPHOCTA NPSIMOM M TJIOCKOCTH; MOHATHE JBYTPAHHOTO YIUIA, yTJa MEXKIY
IJIOCKOCTSIMM; TOHATHE JIMHEWHOrO yria; TMPU3HAK NEPHEHIUKYISIPHOCTA JBYX
IIJIOCKOCTEH.

JI0JDKEH yMETh: yCTaHABIIMBATh B MPOCTPAHCTBE MApasUICIbHOCTh MPSMBIX, PIMON
U TUIOCKOCTH, JBYX IUIOCKOCTEH, HCIOJB3Yysd IMPU3HAKK W OCHOBHBIE TEOPEMBI O
MapajuieIbHOCTH; MPUMEHSTh MPU3HAK MEPIECHANKYISIPHOCTH MOPSIMONM M TIJIOCKOCTH,
MIPUMEHSATh TEOPEMY O TPeX MEPIECHAUKYIISIpaxX JUIsl BEIYUCICHUSI YTIIOB U PACCTOSHUN B
MIPOCTPAHCTBE; BRIUUCIIATH YIJIbl MEXY TJIOCKOCTSIMHU.

UCNOIL308aMb NPUOOPEmeHHble 3HAHUSL U YMEHUsl 8 NPAKMUYECKOU 0esimelbHOCU.
JUISL  BBICTpAaMBaHUsl apryMEHTallMM TIpU  JOKa3aTeJIbCTBE M B  JHaNOre, JUIs
pacrio3HaBaHMs JOTUYECKU HEKOPPEKTHBIX PACCYXKIACHUMU, NI MPAKTUYECKUX PACUETOB,
UCIIOJIB3Ysl PU HEOOXOAMMOCTH CIIPABOYHBIC MAaTEPHAIIBI.

IIpakmuueckoe 3anamue Ne 7. Bzaumnoe pacnonodxicenue niockocmeu

IIpakmuueckoe 3ansamue Ne 8. Pewienue 3a0au Ha HaXodxicOeHUe 08YCPAHHBIX Y2l08

IIpakmuuecxoe 3ansamue Ne 9. Ilepnenoukynaprocms niockocmet

lIpaxmuueckoe 3anamue Ne 10. Ilocmpoenue npoexyuil

Koumponwvnas paboma Ne 3. Hmozoewtit konmpoas 3a | nonyzooue

Konmponvnas pavoma Ne 4. IIpamvie u nnockocmu 6 npocmpancmee

Pa3znea 4. KomOunaropuka (14 u.)

[IpaBuno nmpoussenenus. [lepectanoBku. Pazmemenusa. CoueTanust U nX CBOMCTBA.
bunom HreroToHa. VMmeTh mnpeacTaBieHHE O pa3IMYHBIX CHOCO0aX OMHMCAHMS BCEX
BO3MOJKHBIX 3JEMEHTapHbIX COOBITHMI B pa3IMYHBIX THUIAX CIY4alHOTO OIbITA; O
MepecTaHOBKE M (pakTopuasne yucia; 0 KOMOMHATOPHOM IPABUJIE YMHOXKEHUS U YHCIIe
COYETaHUMU.

JIoOJbKeH ~ 3HaTh: TOHATUS  NEPECTAHOBKM,  pPA3MEIICHMS, COYETAHHUS W
COOTBETCTBYIOIIME (hOPMYJIBI AJIs UX MOJcUeTa; (GOPMYITHPOBKU (HA MPOCTHIX, MOHATHBIX
Y 3alIOMUHAIOUINXCS IPUMEPAX U3 JKU3HHU, a He B (POpMaJIbHBIX TEPMUHAX MEPECTAaHOBOK
¥ COYETaHUH U T.I.); METOJ] IPOCTOro nepedopa u odpamiar BHUMaHHUE, YTO €r0 MOKHO
MCIIOJIb30BATh JJIsl IOBEPKU MPUMEHsIEeMON (OpMYIIbI, €CIIH 1epedop HE BENHK;

JlOJbKeH yMeThb: yMETh METOAOM Mepedopa HaXOAUTh OTBETHI B KOMOMHATOPHBIX
3ajavyax s HeOOoNIbIINX 00BEMOB Mepedopa; yMETh BBIYUCISATH YUCIIO YIOPSAI0UEHHBIX
nap, MOJIb3yACh MPaBUJIOM YMHOXKEHHUS, YMETh BBIYUCIATH N!; 3HaTh (hakTOopHasbl
HaTypaJbHbIX Yynces A0 5! U yMeTh MoJib30BaThCsl Tabnuien ¢pakropuanos 10 10!; ymers
HaXOJUTh YHUCJIO TNEPECTAHOBOK 3JJIEMEHTOB IPOU3BOJIBHOTO KOHEYHOIO MHOYKECTBA;

ni
kI(n—k)!
OpoCTeNIINE 3a/1a4, B KOTOPBIX YUCIIO OJIArONPHUATCTBYIOIIUX IEMEHTAPHBIX COOBITHN
HaXOJUTCS KaK YHCIIO COYETaHUM.

UCNONIb3068aMb NPUOOPEmeHHble 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esimenbHOCmU
U NOBCEOHe8HOU JHCU3HU: JIJIsl BHICTPAUBAHUs apryMEHTAIMU MPHU J0Ka3aTeIbCTBE U B
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auanore, g pacro3HaBaHUs JIOTMUECKH HEKOPPEKTHBIX PACCYXACHHMA, Uil PELICHUS
y4eOHBIX M MPAKTHUYECKHUX 33/]a4, TPEOYIOUIMX CUCTEMATUYECKOro rnepedopa BapHaHTOB,
JUIS CPAaBHEHHUSI IIAHCOB HACTYIUICHUS CIIy4allHBIX COOBITHIA.
Ilpaxmuuecxoe 3anamue Ne 11. Pewenue npocmeuuiux KoMOUHAMOPHBIX 3a0a4
Konmponvnas paboma Ne 5. Inemenmuvt KomOuHamopuxu

Paznen 5. KoopauHatsl M BeKTOPHI (22 4.)

BekTopsl Ha MIIOCKOCTH U B NpocTpaHcTBe. JleicTBUS Hax BekTopaMmu. Paznoxenue
BEKTOpa Ha cocraBisomue. [IpsMoyronbHble KOOPIWHATHI HA IUIOCKOCTU H B
npoCcTpaHcTBe. [[elicTBUS HaJ BEKTOpAMH, 33JlaHHBIMU KOOpAMHATaMH. DOpMyJbl AJIs
BBIYMCJIEHUS JUIMHBI BEKTOpA, YIVIA MEXIY BEKTOpPAMH, PACCTOSHUS MEKIY IBYMS
ToykamMu. VIMeTh MpencTaBICHUE O BEKTOPAX HA IUIOCKOCTH W B IPOCTPAHCTBE; O
NEUCTBUSX HAJl BEKTOpaMHM; O pa3JIOKEHHH BEKTOpa II0 HAMNpaBJICHUSIM, O
MPSIMOYTOJIbHBIX KOOPAMHATAX Ha IJIOCKOCTH M B MPOCTPAHCTBE; O MpaBUjiax JACHCTBUIMA
HaJl BEKTOpaMH B KOOPAMHATHON (OpME; O BBIUMCICHUU JIJIMHBI BEKTOPA, yria MEXIY
BEKTOPaMH, PACCTOSTHUS MEXITY TOUKAMH.

JloJKeH 3HaTh: OMNpEAENIeHHE BEKTOpa, JEHCTBHS HAJ BEKTOpPAMH; CBOWCTBA
JNEUCTBUM HaJ BEKTOPAMH; MOHITHE NPSIMOYTOJIBHOM JEKApTOBOM CUCTEMBI KOOPIHMHAT
Ha IJIOCKOCTH W B MPOCTPAHCTBE;, MpaBuja JCHUCTBUM HaJ BEKTOpPaMHU, 3aJaHHBIMHU
KOOpJIMHATaMU; (POPMYJIbI JJIS BBIYMCIICHUS JJIMHBI BEKTOPa, yIila MEXIY BEKTOPaMH,
PACCTOSIHHS MEXIY IByMsI TOUKAMHU.

JIOJDKEH yMETb: BBINOJHATH JEUCTBUS HAJ BEKTOpAaMH; paszjiaraTb BEKTOp Ha
COCTABJIIOIIUE; BBIYUCIATH YIOJl MEKly BEKTOpAMHU, JIMHY BEKTOPA;

UCNOIb306aMb NPUOOPEmenHble 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCIU.
JUTSI IPAKTHYECKUX PACUYETOB, UCIIONIB3YsI MPU HEOOXOAMMOCTH CIIPABOYHBIC MAaTEPHAIIHI.

Ilpakmuuecxoe 3anamue Ne [2. Hcnonvzosanue 6exmopos npu peuieHuu
NPUKTIAOHBIX 3A0aY

lIpaxmuueckoe 3anamue Ne 13. Ckanapuoe npousgedenue 8eKmopos

lIpaxmuueckoe 3anamue Ne 14. Koopounamelr éekmopa. /[nuna eekmopa. /leticmaus
HAO 8eKmMopamu

llpakmuuecxkoe 3auamue Ne 15. Hcnonv3oeanue KoopouHam npu peuieHuu
Mamemamuyeckux u NPUKIaoOHbIX 3a0ay

Koumponvunas paboma Ne 6. Koopounamul u éekmopbot

Paznen 6. OcuoBbl Tpuronomerpum (35 4.)

Panmnannoe wusMmepenue yrioB U ayr. COOTHOLIEHUS MEXIy TIpaayCHOM u
paguanHoi Mepamu  yria.  CHHyYC, KOCHUHYC, TaHI€HC, KOTAaHI'€HC 4YHCIA.
Tpuronomerpuyeckue GyHKIIMA YHUCIOBOTO apryMEHTa, 3HAKM WX 3HAYCHUH.
CooTHOIIEHUSI MEXIy TPUTOHOMETPUUYECKUMH (PYHKIMSIMH OJHOIO apryMEHTa.
®opMynbl mipuBeneHUs. YETHOCTh M HEYETHOCTh TPUTOHOMETPUYECKUX (PYHKITUH.
®opMyibl cnoxeHus. PopMyIibl JBOMHOTO U MOJOBUHHOTO aprymeHTa. [Ipeobpa3oBanus
CYMM TPUTOHOMETpUYEeCKUX (HyHKIMM B IpousBeaeHus. [IpeobpazoBanue npounsBeieHui
TPUTOHOMETPUUECKUX (GYHKIUA B CyMMbl. [lepuoJUYHOCTH TPUTOHOMETPUUYECKHUX
GyHKIMH. Bpruucinenne  3HaYeHMM U TOXKIECTBEHHBIC npeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BbIpaxkeHU. OOpaTHble Tpuronomerpuueckue ¢pyHkuuu. metsb
IIPEACTABICHUE O EAMHULAX HU3MEPEHUs YIJIOB U Jyr; O  COOTHOLICHHUSX MEXIY
IpagyCHOM U palMaHHONW MEpamMu YIJIOB; O TPUTOHOMETPUUYECKUX (PYHKIHUAX YHCIOBOTO
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apryMeHTa, 3HaKax HMX 3HAYCHHH; O COOTHOIICHHSX MEXIY TPUTOHOMETPHUYECKUMU
GYHKIUSIMU OTHOTO apryMeHTa; o (QopMmyJiax NPUBEAEHUS; 0 YETHOCTH M HEUYETHOCTU
TPUTOHOMETpHUECKUX (PYHKIMN; O dopMynax CIOXKEHHUs; 0 (popMmyrax ABOWHOTO U
MOJIOBUHHOTO apryMEHTa; O MpeoOpa3oBaHUSAX CyMM TPUTOHOMETPUYECKHX (PYHKIIMA B
HNpPOU3BEACHUS; O TPEOOpa30BaHUM TMPOU3BENECHUN TPUTOHOMETPUUECKUX (YHKIHUNA B
CYMMBI; O TIEPUOJUYHOCTH TPUTOHOMETPUYECKUX  (DYHKIHIA; 00 0oOpaTHBIX
TPUTOHOMETPHUYECKUX (DYHKITHSIX.

JloJbKeH 3HATh: OIpe/esieHue paauana, (opMysbl IepeBojia rpagyCHOM Mephl yriia
B paJMaHHYI0O U OOpaTHO; OmpeiesieHHs CUHyca, KOCHHYyCa, TaHT€HCa M KOTaHIeHca,
CeKaHCa M KOCEKAaHCa YMCIIa; OCHOBHBIE ()OPMYJIBI TPUTOHOMETPUH; MTOHATUSL OOPaTHBIX
TPUTOHOMETPHUECKUX (YHKIIHII;

JlOJKEeH YMETh: BBIYUCIATh 3HAYEHUS TPUTOHOMETPHUECKUX (PYHKUIUN C 3aJaHHOU
CTETIEHbI0 TOYHOCTH; MPEOOPa30BBIBATH TPUTOHOMETPUUYECKUE BBIPAKCHHSI, MCIIONb3YS
TPUTOHOMETpHUECKHE (HOPMYIIHI.

UCNONb306aMb NPUOOPEMeHHble SHAHUSA U YMEHUsL 8 NPAKMUYECKOU 0esimelbHOCMU
U NOBCEOHEeBHOU HCU3HU: I MPAKTUYECKUX PacdyeToB, UCHOJb3Ys MPH HEOOXOAUMOCTU
CIpaBOYHbIE MaTepuanbl U TPOCTEHINE BBIUUCIUTEIbHBICE yCTPOMCTBA, IS
BBICTPAWBaHUSI apTyMEHTAIlUU TPHU JI0KAa3aTeNbCTBE M B JAUANOre, Ui Paclo3HaBaHHA
JIOTHYECKU HEKOPPEKTHBIX PACCYKICHHIA.

Ipakxmuueckoe 3anamue Ne 16. Tpuconomempuueckue gpynkyuu y2noe nosopoma

Ilpakmuuecxkoe 3amamue Ne 17. IIpeobpazosanue mpueconomempuiecKux
BbIPANCEHUL

Ilpakmuuecxoe 3ansamue Ne 18. Pewenue npocmetiuiux mpucoHOMempuiecKux
ypasHeHuu

IIpakmuuecxoe 3ausmue Ne 19. Pewenue 00HOPOOHIX MPULOHOMEMPUYECKUX
ypasHeHuu
Koumponvnas paboma Ne 1. Ocroevl mpuzonomempuu

Pa3nen 7. ®@yukuuu u rpadpuxu (24 4.)

Uucnoass ¢ynkuus. Crnocobbl 3amanust  GyHkuuu. ['paduku  GyHKIUH.
[Ipocreiimue npeodbpazoBanusi rpadukoB (GyHKIUKE. MOHOTOHHOCTh, OTPAHUYEHHOCTD,
YETHOCTh U HEYETHOCTD, MEPUOAUYHOCT GyHKIMU. OOpaTHast PyHKIUS.

[TokazarenbHas, JorapupmMuueckas, CTENEeHHas (YHKIMHU, HX CBOMCTBA H
rpaduku. [locTtpoenne rpaduKOB MOKA3ATEIBHBIX, JIOTAPUPMUIECKUX U CTEIEHHBIX
GyHKIHA.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC, 4Yucia. TpUroOHOMETpHuYecKue (PyHKIUU
YUCJIOBOIO  apryMeHTa,  3HAaKM  HMX  3HAYCHMI. CooTHOWIEHUsT ~ MEXIY
TPUTOHOMETPHYECKUMHU byHKIUIMU OJTHOTO aprymeHTa. IlepuonnyHOCTH
TPUTOHOMETPUYECKUX  (QYHKUMWA. Bbluuciaenue 3HauyeHUW U TOXKAECTBEHHBIC
npeoOpa3oBaHus TPUTOHOMETPUYECKUX BbIpaxkeHUuH. OOpaTHble TPUTOHOMETPUUYECKUE
¢bynkuun. VMiMeTh mpelcTaBlieHHEe O MOKa3aTelIbHOM, JoTapu(MHUUECKOW, CTEHEeHHOMH,
GyHKUMSIX, UX BUJAX, CBOWCTBAX W rpadukax; 0 MOCTPOCHUH TPa(UKOB CTEHEHHBIX,
[OKa3aTeNbHbIX U JlorapupmMuyeckux  (yHKIUH; O CHHYyCE, KOCHUHYCE, TaHIEHCE,
KOTaHIM€HCE YHCJa; O TPUTOHOMETPUYECKUX (PYHKIUSAX YHMCIOBOIO apryMEHTa, 3HaKaX
UX 3HAYEHUH; O TEOMETPUYECKOM HWHTEPOPETALMH B COOTHOLIEHUSX MEXIY
TPUTOHOMETPUUECKUMU (YHKIUSAMU OJHOTO apryMeHTa; O YETHOCTH U HEUYETHOCTU
TPUTOHOMETPHUECKHUX (QYHKIMII HA OCHOBE CUMMETPUU;
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JloJbKeH 3HaTh: CBOMCTBA M TpaUKH IOKa3aTeNbHOM, JorapupMUYecKOr u
CTETIEHHOHN (PYHKIIHIL; pocTeie npeoopa3oBaHus rpa@uKoB QyHKIIHA.

JIODKeH YyMeTh: HAaXOJIUTh O0JIaCTh OMpEeNeNeHUs (PYHKIMH;, HAXOJUTh 3HAYCHUE
GyHKIUM, 33aJaHHONW AaHAJIMTUYECKH WIM TpaduyecKd, MO 3HAYCHHUIO apryMeHTa H
HA000pOT; CTPOUTH I'padMKH U3BECTHBIX CTEMEHHBIX (YHKIUH; Mo rpaduxky QGyHKIUU
yCTaHABJIMBATh €€ Ba)KHEWIIME CBOMCTBA (MOHOTOHHOCThH, OTPAHUYEHHOCTb, YETHOCTb,
HEYETHOCTh, TEPUOJAMYHOCTh, HEIMPEPBHIBHOCTB); CTPOUTH TI'pa@UKU TMOKA3aTEIbHBIX,
norapu(pMUUYECKUX, TPUTOHOMETPUUECKUX (DYHKIMI MPU Pa3IMYHBIX OCHOBAHUAX M Ha
HUX WJUTIOCTPUPOBATH CBOMCTBA (PYHKIMI; BBIUUCIATh 3HAUYCHUS] (YHKIUN C 3alaHHON
CTENEHBI0O TOYHOCTH; MPUMEHITh TE€OMETpUYEeCKHue TmpeoOpa3oBaHus (CABUT U
aepopMaInio) Mpu NOCTPOCHUH TpadUKOB.

UCNONIL308aMb NPUOOPEMeEHHble 3HAHUS U YMEHUs 8 NPAKMUYEeCKoU 0esimeabHOCuU
U NOBCEeOHe8HOU JiCU3HU. JJI1 BBICTPAWBAHUS apryMEHTAlUU MPU JI0KA3aTEIbCTBE U B
auanore, s pacro3HaBaHUS JIOTMUECKHM HEKOPPEKTHBIX  PACCYXKACHUH, AJIA
MPAKTUYECKUX PAcCUeTOB, MCIOJB3YS MPU HEOOXOIWMOCTH CIPABOYHBIE MaTepHabl H
MPOCTEUIINE BBIYUCIUTEIBHBIC YCTPOKCTBA.

Ilpakmuuecxkoe 3amsmue Ne 20. Ceoticmea  ¢ynkyuu: 1emHocmo,
HeuyemHoCcms, NepuooOUYHOCMb

IIpakmuuecxoe 3ausamue Ne 21. Bospacmanue u yovieanue yHKyuil. IKcmpemymol

IIpakmuuecxoe 3ansmue Ne 22. Hccneoosanue gpynxyuil. Ilocmpoenue epaghuros
@dyHKyuil

Konumponvnaa paooma Ne 8. @ynxyuu u zpagpuxu

IoBTOpenue 3a | kype (10 4.)

[IpeoOpazoBanue anreOpanmdeckux BblpakeHuil. Jlorapudmbl U uX CBOWCTBA.
[IpeoOpazoBaHue  BBIpAXKEHUI, COJAEPXKAILIMUX CTENEHU U Jorapu@mbl. AKCHOMBI
cTepeoMeTpuu. B3auMHoe pacnoyioKeHHe ABYX MPAMbBIX, OPSIMOM M TIJIOCKOCTH, JBYX
TJIOCKOCTEN B MPOCTpaHCTBE. [lepecTaHOBKH, pa3MEIICHUsl, COYETaHUsI U UX CBOMCTBA.
[IpsiMoyrosibHBIE KOOPAMHATHI HA MJIOCKOCTH U B MPOCTPAHCTBE. BbhluncieHne 3HaueHni
U TOXIECTBEHHbIE MPe0oOpa30BaHUs TPUTOHOMETPUUECKUX BbIpakeHuil. [TokazarenbHas,
norapupMuyecKasi, CTeeHHast PyHKIUHU, UX CBOWCTBA U IPAPUKH.

JloJIKEeH 3HATh: O MAaTEMaTUYECKUX METOJIaX PEIIECHUs COAEpKaTEIbHbIX 3a/1auax U3
pa3ianyYHbBIX o0JacTel HAyKH M TMPAKTUKU; OCHOBHBIE TEOPEMbl O MapauIeIbHOCTH M
NEPHEHANKYJIAPHOCTH NPSIMOM M IUIOCKOCTH; IIOHSTHS I€PECTAHOBKH, Pa3MEILEHHUs,
COYETaHMsI M COOTBETCTBYIOLIME (OPMYJIbI JJIsi UX TOJCUeTa; MpaBuia JEUCTBUN HaA
BEKTOpaMH, 3aJaHHBIMH KOOpAMHATaMH; ONpPEIEJIEHUs CHHYCa, KOCHHYCa, TAaHI€HCa U
KOTaHT€HCa; CBOWCTBA M TpauKy TOKA3aTEeNbHOM, JOrapuMUYECKOW M CTETICHHON
GbyHKIHA.

JloJkeH yMeThb: pemaTh MNpOCTeillne UppalrdoOHalIbHbIC, COJEP)KAIUE CTENEHb,
norapu(MHUUYECKHe YpaBHEHUS U HEPABEHCTBA, CBOJSIIMECS K JIMHEUHBIM U KBAJPATHBIM;
NPUMEHSATh TEOPEMbl MJIsl PELICHUS MPUKIAAHBIX 3a7a4 B MPOCTPAHCTBE;, YMETh
HaxXOJIUTh OTBEThl B KOMOMHATOPHBIX 3a/layax; BBIMOJHATH NEUCTBUS HaJ BEKTOpaMu;
npeoOpa3oBbIBaTh TPUTOHOMETPUUYECKUE BBIPAKEHUS, UCIIONb3Ys] TPUTOHOMETPUUECKUE
(dbopMysIbl; HAXOIUTh 00JIaCTh ompeaeseHus (QYyHKIHMH; HAXOAUTh 3HaueHHe (YHKIHH,
3aJJaHHOW aHATUTUYECKU WK TpadUyecKy, 0 3HAYSHHUIO apryMEHTa 1 Ha000pOT.
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UCNOIb308aMb NPUOOPEMeHHble 3HAHUS U YMEHUs 8 NPAKMUYeCKoU 0esimeilbHOCuU
U NOBCEOHEBHOU JHCU3HU: U MPAKTHUECKUX PACUYETOB, UCIIOIB3YS MPU HEOOXOIUMOCTH
CIIPaBOYHBIE MATEPHUAIIBI M MPOCTEHINME BHIYUCIUTEIBHBIE YCTPOMCTRA.

Konmponvnaa paooma Ne 9. Hmozoewtii konmpoas 3a | Kypc

Pa3nen 8. Muororpannukmu (16 4.)

[ToHsiTHE O TEOMETPUYECKOM TeJe U ero noepxHoctu. Muororpanauku. [Ipusma.
[Tapannenenunen u ero cporcrBa. [Iupammpa. CBolicTBa MapajyIeNbHBIX CEYEHUN B
nupamuzae. [loHaTHe o mpaBUIBHBIX MHOTOrpaHHHKax. KMeTh mpeAcTaBieHHE O
F€OMETPUYECKOM TeJl€ U €ro IMOBEPXHOCTH; O MHOTOTpaHHUKAX: IMpHU3ME,
napajuiesienunee 1 UX CBOMCTBAX; O MUpaMUZE; O CEYCHUSX B MHOTOTPAaHHHUKAX; O
PaBUJIBLHBIX MHOTOIPAHHUKAX.

J10J)KEH 3HATh: MOHSITUE MHOTOTPAHHHKA, €T0 MMOBEPXHOCTH, MOHATHE MTPABUIBHOTO
MHOTOTPAaHHMKA; OMPEIECNICHUs] TPU3MBI, MapaJljieienuIie/ia; BUIbl IPU3M; OINpeecHue
MUPaMUJIbI, TPABUIILHOW MUPAMUJIBI.

JIOJDKEH YMETh: BBIYUCIATH M M300pakaTh OCHOBHBIEC 3JIEMEHTHI MPSMBIX MPHU3M,
MUpaMHUJI;, CTPOUTh  MNPOCTEUIIME CEUEHUS] MHOTOTPAHHMKOB, YKa3aHHBIX BBIIIIE;
BBIYUCIISATD IUIONIAN CEUCHUMH.

UCNOIL308aMb NPUOOPEMeHHble 3HAHUSL U YMEHUsl 8 NPAKMUYECKOU 0esimelbHOCU.
JUTSL IPAKTUYECKUX PACUETOB, UCIOJIB3YSl IPU HEOOXOAMMOCTH CIIPABOYHbBIE MATEpUAIbI,
JUIs  BBICTpAMBAaHHS apryMEHTAIlMd TIpU  JIOKAa3aTeJbCTBE MW B JUaiore, s
pacro3HaBaHUsl JIOTHYECKH HEKOPPEKTHBIX PACCYKIICHUI.

Ilpakmuuecxoe 3anamue Ne 23.  Haxoocoenue 60K080U U NOJIHOU NOBEPXHOCMU
npu3mbl

Ilpakmuueckoe 3anamue Ne 24. Ilapannenenuneo

lIpaxmuueckoe 3anamue Ne 25. [lupamuoa

Ilpakmuuecxoe 3anamue No26. 3adauu na nocmpoenue ceueHutl

Konumponvnaa paooma Ne 10. Muozozpannuku

Pa3znen 9. Kpyrabie teaa (10 u.)

IToBepxHoCTh Bpamenus. Teno Bpamenus. Llunuuap u konyc. CedyeHnss nuiauHapa
1 KoHyca muiockocTeio. Illap u cdepa. BzanmHoe pacnonoxeHue MIOCKOCTA U 1Iapa.
KacarenbHast miockocth K cepe. IMeTh mpeacTaBieHre 0 NOBEPXHOCTH BpAIICHUS, O
TeJie BpallleHUsI; O BUJIAaX TeJl BpallleHUs: IWIMHApaX, mapax, cdepax, KOHycax U T.1.

JIOJKEH 3HATh: NOHATHE TEJla BPAILEHHUS M NOBEPXHOCTH BPALIEHUS; ONPENEIICHUS
HWIMHIpA, KOHYca, 1mapa, chepbl; CBOWCTBAa MEPEUYHCICHHBIX BBILIIE M€OMETPUYECKHUX
Tell.

JIOJKEeH YMETh: BBIYMCIATH U U300paXKaTh OCHOBHBIE 3JIEMEHTHI MPSAMBIX KPYTOBBIX
HWIMHIPOB, KOHYCa, IIapa; CTPOUTh NPOCTEHIINE CEYEHHsS] KPYTJbIX Tel, YKa3aHHBIX
BBIIII€; BEIYUCIIATH TUIOIIAIN 3TUX CEUCHUI.

UCNONb306aMb NPUOOPEMeHHble SHAHUS U YMEHUs 8 NPAKMUYECKOU 0esimelbHOCmuU
U NOBCEOHEeBHOU HCU3HU: I MPAKTUYECKUX PAacdyeTOB, UCHOJb3Ys MPH HEOOXOAMMOCTU
CIpaBOYHBbIE MaTepHalbl ¥ MPOCTEHIINE BBHIYMCIUTEIbHBIE YCTPOWCTBA, IS
BBICTpAUBAHUSl apryMEHTAIMU TPHU JO0KAa3aTeIbCTBE M B AHWANIOTe, JJI PACTO3HABAHWUSI
JIOTUYECKH HEKOPPEKTHBIX PACCYKICHUN.

IIpakmuyeckoe 3anamue Ne 27. Tena u nosepxHocmu 8paujenus

Konumponvnas paooma Ne 11. Tena u nosepxnocmu epauienus

23



Pa3znen 10. Hayana maTemaTuyeckoro anaausa (28 u.)

IMpoussoanas (18 u.)

IIponsBonnas, €€ reoMeTpUYECKUM U MEXaHUIECKUU CMbICIL. [Ipon3BoaHBIE CYMMBI,
MpOM3BEeNCHUsI M YacTHOro AByX ¢yHknuidl. [IpomsBogHas cremneHHOM (YHKIMU C
HaTypaJbHBIM MoKa3areneM. [IpousBonHas TpuroHomerpuueckux (QyHkiui. [IpaBuio
muddepeHpoBaHns CI0KHOW U oOpaTtHOM (PyHkuwmid. [Ipous3BogHBIE TTOKa3aTEILHOM,
norapuMUUecKord U 00paTHBIX TPUTOHOMETpUUECKUX (QYyHKIUN. BTopas nmpousBoHas,
e€¢ ¢dusuueckuit cmbica. JuddepeHnman (yHKIUA U €r0 T€OMETPUUYECKUNA CMBICI.
[Ipunoxenue muddepennnana k npuOIMKEHHBIM BeIuuCcIeHUSAM. [locTpoenue rpadrkos
TPUTOHOMETPUUECKUX (DYHKIMI ¢ MOMOIIBI0 MPOou3BOAHOW. MIMeTh mpejacTaBieHHue o
MIPOU3BOJAHON, €€ TEOMETPUYECKOM M MEXaHUYECKOM CMBICIE; O MPOU3BOAHOU CYMMBI,
MPOU3BENECHUSI U YAaCTHOTO JABYX (YHKIMI; O MPOU3BOJHOW CTEMEHHOW (PYHKIMH C
HaTypaJbHbIM TIOKa3aTeleM; O NPOU3BOJHOM TPUTOHOMETPUUYECKHX (YHKIMI; O
npaBwiax auddepeHIpoBaHus CIOKHOW U oOpaTHOM (QYHKIMI; MOKa3aTeIbHOM,
norapu(pMUYECKOr U 00paTHBIX TPUTOHOMETPUYECKHUX (DYHKIIMIA; O BTOPOW MPOU3BOAHOM
1 e€ pu3nuecKoM cMbicie; o quddepennnane GyHKIMU U €70 T€OMETPUYECKOM CMBICIIE.

JlomKeH 3HaTh: ONpENEICHUE MPOU3BOJAHOM, T'€OMETPUUYECKUNA W MEXaHUYECKUU
CMBICII IIPOM3BOJHOM; TpaBwia U  ¢GopMyisl AuddepeHurpoBanus  QyHKIUI;
onpexaenenue nuddepennuana GyHKIUN U €ro TEOMETPUUECKOTO CMBICIIA; ONpEAeIICHUE
BTOPOI MPOU3BOAHOM, €€ (PU3UUECKOr0 CMBICIIA.

JlomkeH ymMeTh: AudQepeHunpoBath (pyHKINN, UCHIOIB3Ys TaOIUIy MPOU3BOIHBIX
u npaBwia JupdepeHIMpoBaHUs, HAXOAUTb IPOU3BOJHBIE CIOXKHBIX (YHKIIHI;
BBIUUCIISATh 3HAUEHHUE MPOM3BOJHONW (DYHKUMU B yKa3aHHOM TOUYKE; HaXOAWUTH YIIOBOM
KO3(PUIIMEHT U yroa HaKJIOHa KacaTelbHOM, COCTaBIIATh YpaBHEHUE KacaTeIbHOU U
HOpMaJIM K Tpaduky (yHKIMUM B J@HHOHM TOYKE; HAXOAHUTh CKOPOCTb H3MEHEHUs
(GyHKUIMH B TOUYKE; IPUMEHSATH MPOU3BOJHYIO JUIsl UCCIEAOBAHUS PEATbHBIX (PUINUECKUX
MPOLIECCOB (HAXOXKJIEHUS CKOPOCTM HEPABHOMEPHOIO BMKEHUS, YIJIOBOM CKOPOCTH,
CWJIbl TMEPEMEHHOTO TOKa, JUHEHHOW IUIOTHOCTH HEOJHOPOAHOTO CTEPKHA M T.1.);
HaxXOJIUTh TMPOU3BOJHBIE BTOPOIrO MOPSAKA, MNPUMEHATH BTOPYIO IMPOU3BOJHYIO JIs
penieHus GU3NISCKUX 3a1ad.

UCNONIL3068aMb NPUOOPEMEHHble 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCmU
U NOBCEOHEBHOU HCU3HU: JJI MIPAKTUUYECKUX PACUETOB, UCIOJIB3YSl MPU HEOOXOAUMOCTH
CIIPABOYHBIE MATEPHUAIIBI M MPOCTEMIINE BBIYUCIUTEIIBHBIE YCTPOICTBA.

Ilpakmuuecxkoe 3anamue Ne 28. Buviuucnenue npoussoonou ¢ nomouwvio
onpeoenenus

Ipakxmuueckoe 3anamue Ne 29. Ilpouzeoonvie mpuecoHOMempuiecKux U C10HCHbIX
@yrKyui

Ilpakmuueckoe 3anamue Ne 30. [eomempuueckuii u MeXAHUYECKUU CMbBICT
npOU3800HOI

Konumponwvunaa paooma Ne 12. Ilpouzeoonasn

IIpumeHenne npou3BoAHOM K uccaeqoBaHuio pynkuuu (10 4.)

[IpusHaku Bo3pacTanust MW yObIBaHMS  (QYHKOUH. OKCTpEMyM  (DYHKIHH.
HccnenoBanue GyHKIMU HAa SKCTpeMyM. BBINYKIIOCTh U BOTHYTOCTh I'paduka (QyHKIUY.
Touku mnepernba. Ilpumenenwe MPOU3BOAHONW K TOCTPOCHUIO TpadUKOB (PYHKITUH.
HaubGonbimee u HauMeHblee 3HaueHUs (QYHKIUM Ha mpomexyTke. Haxoxnenue
HauOOJBIIET0 ¥ HaMMEHBIIET0 3HAUCHUN (PYHKIHMH C MOMOINBI0 MPOou3BOAHON. VMeTh
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Mpe/ICTaBJICHUE O BO3PACTAaHUU U yObIBaHMHM (PYHKUIMHU; 00 3KCTpeMymax (YHKIUH; O
BBIMYKJIOCTH M BOTHYTOCTH rpaduka (QyHKUIMH; O TOYKax Hepernda; o mpuMEHEHHUH
MPOU3BOJHON K MMOCTPOCHHUIO TPaPUKOB (PYHKIMH, O HAHOOJBIIEM H HaWMEHBIIEM
3HaYeHUSIX (YHKIIMH HA TMPOMEXKYTKE; O HAXOXKIACHUHM HAUOONBIIETO0 U HAUMEHBIIETO
3HaYeHUH PYHKIHUH C IOMOIIbIO POU3BOIHOM.

JIOJKEeH 3HaTh: HEOOXOAMMBIE U JOCTATOUHBIE YCIOBHSI BO3PACTAHUS U YObIBaHUS
(GyHKIUM, CYLIECTBOBaHMSI HKCTPEMyMa; HEOOXOIMMBIE U JOCTATOUHBIE YCJIOBHS
BBIIYKJIOCTU U BOTHYTOCTH Tpauka (yHKIMH; ONpEAESIEHUE TOUKU Mepernda; oouryro
CXeMy MmocTpoeHusi TpadukoB (YHKIUMH C T[OMOILBIO TPOU3BOIHOM; IPABHUIIO
HaXO0K/IeHUs1 HauOOJIbIIEr0 ¥ HAUMEHBIIETO 3HaUeHNUs (PYHKLIUU Ha IPOMEKYTKE.

JIOJDKeH yMeTh: MPHUMEHSTh MPOU3BOJHYIO [UISI HAXOXACHUA MPOMEKYTKOB
MOHOTOHHOCTH M JKCTPEMyMOB (YHKIIMHM, HAXOAUTb C TOMOIIBI0 TMPOU3BOJHOM
MIPOMEKYTKA BBIIYKJIOCTH M BOTHYTOCTH rpaduka (QYyHKUHUHA, TOYKH Neperuoa;
MPOBOANTH HUCCIEIOBAHUS U CTPOUTH Ipa@UKy MHOTOUYJICHOB; HAXOAUTh HAMOOJbIEE U
HauMEHbIIIee 3Ha4eHUs (DYHKIIMU, HEMPEPHIBHOW Ha MPOMEXKYTKE; pEeIIaTh HECIOKHBIE
MPUKIATHBIC 33a4d HAa HaXOXKICHHE HAUOOJBIINX U HAMMEHBIINX 3HAYCHUN PeaTbHBIX
BEJIMYNH.

UCNONIb3068aMb NPUOOPEMEHHble 3HAHUSL U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCmU
U NOBCEOHEBHOU HCU3HU: JJI NMPAKTUUYECKUX PACUETOB, UCIOJIB3YSl IPU HEOOXOAUMOCTH
CIpaBOYHbIE MaTepuanbl U MPOCTEHIIME BBIUMCIMTEIbHBIE yCTPOMCTBA, IS
BBICTpAaUBaHUSl apryMEHTALlUU TPHU JO0KA3aTeJbCTBE W B JAMAJOre, JJsl paclo3HaBaHUS
JIOTUYECKH HEKOPPEKTHBIX PacCyKICHUH.

Ilpakxmuuecxoe 3amamue Ne 31. HUccnedosanue Gynkyuu u nocmpoeHnue eé
epacghuka

Ipaxmuuecxoe 3anamue Ne 32. Haubonvuiee u HaumeHvuiee 3HaveHus QyHKyuu

Koumponvnaa paooma Ne 13.  Ilpumenenue npouzeo0Holl K uUcciled08aHUIO

¢yukyuu

Pa3znen 11. UnTerpan u ero npumeHenue (18 4.)

IMepBoodpa3nas u uaterpasn (10 u.)

OnpenenéHHpldi MHTETPAl U €r0 TE€OMETPUUYECKUM CMbICI. OCHOBHBIE CBOMCTBA
onpenenéHHoro wuHTerpana. CrocoObl BBIUMUCICHHUS OMNPEACIIEHHOTO UWHTErpaja.
Brruucnenne miomaned MIOCKUX (UTYp € TOMOINBIO OMNPEACIEHHOTO HWHTErpana.
Brruucnenne 0o0bEMOB Tenm BpaimieHus. PelieHne NPUKIAAHBIX 3a7ad C TOMOIIBIO
onpenenéHHoro uurerpaia. iMets mpeacTaBieHne 00 onpeaeIéHHOM UHTErpaje, O €ro
r€OMETPUYECKON MHTEPIpPETAlU; 00 OCHOBHBIX CBOMCTBAX OMPENEIEHHOTO WHTErpana;
0 crmoco0ax BBIYUCIICHHS; O MPUMEHEHUU OIPEACIIEHHOTO MHTETpajia K BBIYUCICHHIO
TJIOMIAJEH TUIOCKHUX (QUTYp U 00bEMAX TEN BpaIlleHUS.

JlomKeH 3HaTh: OMNpEAEJICHUE OINPENCIEHHOTO HMHTErpana, €ro reoMeTpU4eCKui
CMBICI W CBOMCTBA; CHOCOOBI BBIUMUCICHHUS ONPEACIEHHOTO WHTErpaja; TOHITHE
KPUBOJMHEHHON Tpameuuu, CrnocoObl BBIYUCICHUS IUIOIIAAEH KPUBOJMHEHHBIX
Tpareunuii ¢ MOMOIIbIO ONMPEAEIEHHOTO UHTETPasa; CloCOObl BEIYUCICHUS 00BEMOB Tel
BpAILICHUS C [IOMOILBIO ONPEACIEHHOIO UHTErpala.

JlOmKEeH yMeTb: BBIYUCIATH ONPEACIEHHBIA WHTETPAI € IOMOLIBK) OCHOBHBIX
cBoiictB u (Gopmynsl HerloTona-JleiiOHMIIAa; HAXOAWTHh TUTOMIAAN KPWUBOJMHEHHBIX
Tpanenuii; HaX0AUTh OOBEMBI TEJI BPAIIIEHHUS;, PEIIaTh MPOCTEUININE MPUKIIATHBIC 3aa4H,
CBOJISIIIIMECS K HAXOXKJICHUIO UHTErpaa.
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UCNOIb306aMb NPUOOPEMeEHHble 3HAHUSL U YMEHUSL 8 NPAKMUYECKOU 0esimelbHOCU
U NOBCEOHEBHOU JHCU3HU: U MPAKTHUECKUX PACUYETOB, UCIIOIB3YS MPU HEOOXOIUMOCTH
CIIPaBOYHBIE MaTEpPHUAIbl U MPOCTEUIIINE BHIYUCIUTEIbHBIC YCTPOMCTBRA.

Ilpakmuuecxoe 3ausmue Ne 33. Bviuucnenue nepeoodbpasuvix ¢yHkyuil

IIpakmuuecxoe 3ausamue Ne 34. Bwiyucnenue onpeoenenHo2o unmezpand

IIpakmuueckoe 3ansamue Ne 35. Buviuucnenue niowaoeti niockux gueyp

Koumponwvnas paboma Ne 14. Ilepeoobpaznas u unmezpan

N3mepenust B reomerpuu (84.)

[Tnomaas MOBEPXHOCTH reoMeTpuueckoro teia. [lmomans mOBEPXHOCTH MPU3BMBI,
nupaMubl, UUIUHAPA, KOHyca U mapa. O0béM reomerpuueckoro teia. O0bEM MPU3MBI,
nupaMubl, IWIKHAPA, KOHYca, mapa. IMeTh mpeacTaBieHue o IO Id MOBEPXHOCTH
T€OMETPUYECKUX TelI, 00 00BEME Tel, 0 crmocobax u3MepeHnuss 00bEMOB, O BBIUMCICHUU
00BbEMOB.

JIoJKeH 3HaTh: TUIOMIAAM IMOBEPXHOCTH TEOMETPHYECKOTO Tema; (OpMyIbl IS
BBIYHMCIICHHS TUTONIAJICH TIOBEPXHOCTEH TEOMETPHUYECKUX TeJ, TEPCUUCICHHBIX B
coJiepKaHUHM y4eOHOTO MaTepHalia; MOHATHS 00bEMa TEOMETPUIECKOTO Tena; (GOpMYIIbI
JUTSI BBIYHCIICHUS OOBEMOB TECOMETPUYECKHX TeEJ, MEPEUHUCICHHBIX B COJACpPKAHUHU
y4eOHOro Marepuania.

JloJkeH yMeTh: HaXOJuTh IUIONIAJId TOBEPXHOCTEH MPHU3MBI, MHUPAMUJIBI,
IUWIMHAPA, KOHYCa M IIapa; HAaXOJIUTh OOBEM MPAMON MPU3MBI, MTUPAMHJBI, MPSIMOTO
KpYTOBOTO LIMJIMHAPA U KOHYCa, [apa.

UCNOIb308aMb NPUOOPEMEHHble 3HAHUS U YMEHUs 8 NPAKMUYecKol 0esimeilbHOCmuU
U NOBCEOHEBHOU JHCU3HU: I MPAKTUUECKUX PACUYETOB, UCTIONB3YS MPU HEOOXOIUMOCTH
CIIPpaBOYHBIE MaTepHalbl W MPOCTEHININE BBIYUCIUTEIBHBIC YCTPOWCTBA, JJIs
BBICTpAWBaHUSI apTyYMCHTAIIMHA TIPU JIOKA3aTEIbCTBE W B JHAJIOTE, I PACIIO3HABAHUS
JIOTUYECKHA HEKOPPEKTHBIX PacCyKICHUH.

Ilpaxmuuecxoe 3anamue Ne 36. I[lpumenenue umnmezcpana Oas GbIYUCIEHUS
naowaoeil u 00vEMO08

Koumponvnaa paboma Ne 15. Hzmepenusn ¢ ceomempuu

Pa3znesn 12. DjieMeHTHI TeOpUU BEPOSTHOCTH M MATEMATHYECKOH CTATHCTUKH
(10 u.)

CoObiTust, koMOMHanusi coObiTHil. [IpoTHBOMONOXKHOE CcOObITHE. BeposTHOCTH
coopiTuss.  Cnoxkenwe  BeposTHocTed.  HesaBucumple  cCOOBITHS.  YMHOMKCHHE
BeposATHOcTe. CrnydailHple BelWuuMHbl. VIMETh TMpeNCTaBICHUE O CIyYailHBIX,
JOCTOBEPHBIX U HEBO3MOXHBIX COOBITHSIX; O COOTHOIIEHHWU MOHSATUN BEPOSTHOCTU H
JOCTOBEPHOCTH; O TIpoOIeMe BIOOpa HAMITYUIIET0 U3 HECKOJIBKUX BapUAHTOB PELICHHUS.

JIOJDKEH 3HATh: KJIACCUYECKYI0 BEPOSITHOCTHYIO CXEMY; CTaTUCTUYECKOE U
KJIACCUYECKOE OTpeIeNICHUs] BEPOATHOCTH; (POPMYIIbl KOMOMHATOPUKH; METObI PEILICHUS
MPOCTENIINX BEPOSITHOCTHBIX 3a7a4.

JloJKeH yMeTh: TpynnupoBaTh HHPOPMALMIO B BUAE TaONMIl; YMETh pelaTh
MPOCTEHIINE 3a/1aul Ha OTHICKAHHE BEPOSTHOCTEN CITyYallHBIX COOBITHHA.

UCNONIb308aMb NPUOOPEmMEeHHble 3HAHUSL U YMEHUs 8 NPAKMU4ecKou 0esimenibHoCmu
U NOBCEOHEBHOU HCU3HU O/ TIPEACTABICHUS O CIPABEAJIMBOCTA U HECHPABEIJIMBOCTH B
UIpaX U B pEaJbHbIX J>XU3HEHHBIX KOJUIM3HSAX, BBICTPAUBAHMS apryMEHTALMU TIPU
JIOKa3aTEIbCTBE U B AUAJIOTE, PACTIO3HABAHUS JIOTHYECKH HEKOPPEKTHBIX PACCYHKICHUN.
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IIpakxmuuecxoe 3anamue Ne 37. Peuwienue 3a0a4 8eposimHoCmMHbIMU Memooamu
IIpakmuueckoe 3ansimue Ne 38. Pewenue 3a0au mamemamuieckou cmamucmuxu
Konumponvnaa paboma Ne 16. Cmamucmuka u meopus eepoamuocmeii

Pa3nen 13. YpaBHeHusi u HepaBeHcTBa (22 4.)

Bunel 1 cnocoObl pelnieHns ypaBHEHHM U cUCTeM ypaBHeHUI. KopHu ypaBHEHMIA.
CriocoObl pelieHusT UppalMOHAIBHBIX YypaBHEHUH. Buapl M cmocoObl  perieHus
HEPABEHCTB C OJHOM IlepeMeHHOM. ['eomeTpruueckas HHTEpIpETauus PpPEIICHHUS.
[TokazarenbHble U JorapupmMuueckue ypaBHeHHs. CHocoObl pelleHus NPOCTEUIIUX U
CBOJAIIMXCSA K HUM IOKa3aTeJIbHBIX U JJorapupmMuueckux ypaBHeHui. [loka3arenpHble U
jgorapuMHUUEcKUe  HEpaBeHCTBA. PelleHwe  MpOCTEHIIMX  MOKa3aTeNIbHbIX U
jgorapu(pMUUECKUX HepaBeHCTB. VMeTp mpeacraBieHUE 00 YpaBHEHUSX, O KOPHAX
YpaBHEHUS, O BUJAX M CHOCO0axX peuIeHUs ypaBHEHWI, O HEPAaBEHCTBaX C OJHOU
MEPEMEHOM, O PEIIEHWH HEPABEHCTB, O BUJAX M CIOCO0AX PEIICHWA HEPAaBEHCTB, O
reOMETPUYECKON NHTEPIIPETALMU PEIICHMUS.

JloJKeH 3HaTh: CHOCOOBI PELICHUI JIMHEWHBIX YPABHEHUN M HEPABEHCTB C OJHOMU
MEPEMEHHOM, KBaJpaTHBIX YpPaBHEHHMHA M  HEPABEHCTB; CIOCOOBI  pelIeHUH
MPPALMOHAIBHBIX YPAaBHEHM; CIOCOOBI pEmIEHUS MNPOCTEHIINX MOKAa3aTeNbHbIX U
Jorapu(pMUUYECKNX YpaBHEHUI; CIOCOOBI pEUICHUS MOKA3aTENbHBIX U JIOTapU(PMHUUECKUX
HEpPABEHCTB.

JIOJUKEH yMeTh: pellarh JIMHEWHBIE W KBaJpaTHBIE YpPaBHEHUS W YpaBHEHWH,
MPUBOJAIIMECS K HUM; pelIaTh JIMHEHMHBIE W KBAaJApPAaTHBIE HEPABEHCTBA, CHUCTEMBI
HEpPABEHCTB; pellaTh IPOCTEHIINE UPPALMOHAIBHBIE YPABHEHUS; PELIATh HECIIOXKHBIC
YpaBHEHMS, IPUBOAUMBIE K BUIAM:

a'™@=2a"™ a™=ph: log,f(x)=1log,g (x),log,f(x)=Db;
pelaTh HECIOKHBIE HEPABEHCTBA, IPUBOAUMBIE K BUAAM:
a"™ > a%™: Jog ,f (x) > log, g (X).

UCNOIL3068aMb NPUOOPEMeHHble 3HAHUSL U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCU
U NOBCEOHEBHOU HCU3HU: JJI MPAKTUUYECKUX PACUETOB, UCIOJIB3YSl MPU HEOOXOAUMOCTH
CIIpaBOYHBIE MaTepHalbl W MPOCTEHININE BBIYUCIUTENBHBIC YCTPOWCTBA, JJIs
BBICTpAWBaHUSI apryMEHTAIIMM TPU JI0KA3aTEIbCTBE U B JUANOTE, JJIS PaclO3HABAHUS
JIOTUYECKHA HEKOPPEKTHBIX PaCCyKICHUH.

Ipakxmuueckoe 3anamue Ne 39. Pewenue uppayuonanvuvix ypagHeHull

Ipakxmuueckoe 3anamue Ne 40. Pewenue payuonanohvix ypasHeHuti U HEpagencma

Ilpaxmuuecxoe 3anamue Ne 41.  Pewenue noxazamenbHulX YpAaGHeHUUl U
HepageHcma

Ipaxmuuecxoe 3aumamue Ne 42.  Pewenue noeapugmuueckux ypasHeHui u
HepageHcma

Koumponvnas paboma Ne 17. Ypaeuenusn u nepasencmea

Iloemopenue 11 kypc (2 u.)

J10JKEH 3HATh: OCHOBHBIE MMOHSITHS, OMPEICIICHUs], TEOpeMbl, (hOPMYJIbI Kypca.

JloJIKeH yMeThb: MPUMEHSATh MOJIy4YeHHbIC 3HAHUSI MIPU BBIMOJIHEHUN YIPAXKHEHUHN U
pEeLIeHUH 3aa4.

Koumponovnaa paboma Ne 18. Hmozoewtit konmpons 3a |1 kypc
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6. Kpurepnu oueHKHU 3HAHUI, YMEHUH CTY1eHTOB

OMBHKCI YCMHbIX omeemoe

OTBeT OLICHUBAETCSI OTMETKOM «5» (OTJIMYHO), €CITU CTY/ICHT:

v IIOJIHO pAacKpbUI COJAEp)KaHWE MaTephaga B 00beMe, IPeIyCMOTPEHHOM
MPOTrpamMMON 1 YIeOHHUKOM,

v M3IIOKHWJ Marepual TPaMOTHBIM S3BIKOM B  OINPEIEICHHONW JIOTHYECKOM

MOCJIEOBATEIIBHOCTH, TOYHO HCHOJIb3YS MATEMATHYECKYIO) TEPMHUHOJOTHIO U

CHMBOJIMKY;

MIPaBUJILHO BBITIOJIHWII PUCYHKHU, YEPTEKHU, TPAPUKH, COTYTCTBYIOIINE OTBETY;

MOKa3aJl YMEHUE WIIIIOCTPUPOBATh TEOPETHUUYECKHUE IOJIOKEHUSI KOHKPETHBIMU

IIpUMEPAMH, IPUMEHATh UX B HOBOW CUTYAIlMH IPU BBIITOJIHEHUHN MTPAKTUYECKOTO

3aJaHus;

v’ IPOJEMOHCTPUPOBAIl YCBOEHHE paHEe HM3YYEHHBIX COMYTCTBYIOIIUX BOIIPOCOB,
c(hOPMHUPOBAHHOCTh U YCTOMYMBOCTh HCIOJIB3YEMbBIX MPU OTPAOOTKE YMEHUU U
HaBBIKOB;

v/ OTBeYall CaMOCTOSATEIHHO O€3 HABOISMIIMX BOIPOCOB. BO3MOXHBI OIHA - JBE
HETOYHOCTH MPHU OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIAJKAX,
KOTOPBIE YYALIUKCS JIETKO UCTIPABUII.

NN

OTBeT O1IeHUBAETCSI OTMETKOMN «4» (XOPOII0), €CIIH OH yIOBJIETBOPSIET B OCHOBHOM
TpeOOBAaHUAM Ha OIICHKY «5», HO MPU 3TOM UMEET OJINH U3 HEJOCTATKOB:

v’ B MBI0KEHHUH JOMYLIEHBI HEOOJIBIINE TPOOEIIbI, HE MCKA3UBIIME MATEMATHIECKOE
COIEpKaHUE OTBETA,

v/ JONyIIEHBl OJWH - JBA HEJOYETa IPH OCBEIIEHHH OCHOBHOIO COJEpIKaHMS
OTBETA, UCIIPABJICHHBIEC 110 3aMEYAHUIO IIPEIOJaBaTENS;

v/ JomyiieHsl  ommOKa WM Oojlee  JABYX  HEJOYETOB IPU  OCBEIICHUH
BTOPOCTENEHHBIX BOIMPOCOB WM B BBIKIAJKaX, JIETKO HWCOPABICHHBIE 10
3aMEYaHHIO.

OtmeTka «3» (YA0BJIETBOPUTEIbHO) CTABUTCS B CICIYIOMIMNX CIyYasX:

v HEINOJIHO WJIM HEMOCJIEN0BATEIbHO PACKPBITO COAEPKAHWE Marepuaia, HO
MoKa3aHo o0Iee IOHMMAaHUE BOIpPOCa W MPOJAEMOHCTPUPOBAHBI yYMEHUS,
JOCTAaTOYHbIC  JUISl  JAJIBHEHIIEr0 YCBOCHHMS MIPOTPAMMHOIO  Marepuaia
(ompenenennbie « TpeOOBaHUSAMH K MATEMATHIECKOM MOJATOTOBKE YUAIIUXCS»);

v\ MMEINCh 3aTpyJHEHHMs WIM JONYLIEHbl OINMOKA B OIPEAEIECHHH ITOHSATHH,
WCIOJIb30BAHUM  MAaT€MaTUYECKOM TEPMUHOJIOTMM, YEpPTEkKaX, BBIKIAJKAX,
HCIIPABJIEHHBIE MOCJIE HECKOJIBKUX HABOISIINX BOIIPOCOB;

v’ 00ydJaroIuiicss He CIPaBUIICS C IMPUMEHEHHEM TEOPUHM B HOBOM CHTYallMH IpH
BBITIOJTHEHUHM TIPAKTHYECKOTO 3aJaHMsi, HO BBIMOJHWI 3a/laHus 0053aTeIhHOTO
YPOBHS CJIO)KHOCTH IO JAHHOW TEME;

v [Ipd  3HaHWH  TEOPETHYECKOrO  Marepuaja  BBIABIECHA  HEJIOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

OtmeTka «2» (HeyA0BJIETBOPUTEIbHO) CTABUTCS B CIAEAYIOIIUX CIydasx:
28



v/ He PACKPHITO OCHOBHOE COJIEPKAHUE yIEOHOT0 MaTepHaa;

v 00HApYy’)KEHO HE3HAHWE WM HEMOHUMAHUE OOydYaroIUMCsA OOJbIIEH WK
HamOosee BaKHOM YacTH yueOHOT0 MaTepHana;

v JONyIIeHbl OMMOKA B  ONpPEAEIEHUM IOHSATHH, NP  HCIOJb30BAHUH
MaTeMaTUYeCKOW TEPMUHOJIOTUH, B PHUCYHKax, 4epTexax WIn Tpadukax, B
BBIKJIAJIKaX, KOTOPbIE HE MCIPABIIEHBI IMOCIIC HECKOJIBKUX HABOJSIIMX BOIPOCOB
TPEeIo/1aBaTeIs.

OueHKCl NUCbMEHHbIX pa60m

OTtMeTKa «5» CTaBHUTCS, SCIIN:

v paboTa BHIMIOJIHEHA MTOJTHOCTHIO;

v B JIOTMYECKUX PACCYXKACHUSIX M OOOCHOBAHUU PEIICHUS HET MPOOENIOB U
OIINOOK;

v B PEIICHUHU HET MATeMAaTUYECKUX OIIMOOK (BO3MOXHA OJHA HETOYHOCTD,

OTHCKA, HE SIBJISIOMIASACS CJICICTBUEM HE3HAHUS WM HETIOHUMAaHHS Y4eOHOTO
Marepuana).

OtMeTKa «4» CTaBUTCS, €CIIH:

v paboTa BBIMOJHEHA IOJHOCTHIO, HO OOOCHOBAHHUS IAroB PEIICHHS He-.
JOCTAaTOYHBI  (€CTM  yMEHHE OOOCHOBBIBATH PACCYXKJEHUS HE  SBIISIIOCH
CIIeIMAIbHBIM 00BEKTOM MPOBEPKH );

v JOMYIIeHA OJIHA OITMOKA WJIM JBa-TPH HEJAOUYeTa B BHIKIIAJKAX, PUCYHKaX,
yepTexkax win rpadukax (ecid 3TH BHUIBI paObOThl HE SIBIISUTUCH CHEHUATbHBIM
00BEKTOM MTPOBEPKH).

OtmeTka «3» CTaBUTCS, €CIIU:
v JOMyHIeHbl Oosiee OOHOM OmMOKM WM Oojee ABYX-TPEX HEIOYETOB B
BBIKJIQJIKaX, YepTeKax WM rpapukax, HO ydalluica BJIaJeeT 005S3aTesIbHbIMU
YMEHUSIMU 110 TPOBEPAEMOM TEME.

OTMeETKa «2» CTaBUTCS, €CIIH:

v AOIIYIICHBI CYHICCTBCHHBIC OIHI/I6I(I/I, IMoKa3aBIinue, 4Yro CTYACHT HC BJIAJICCT
00s13aTeIbHEIMU YMCHUAMMU 110 I[ElHHOfI TEME B IIOJIHOU MCpc.
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7. TeMmaTnuecKuii MJIaH

TeMarnyeckui mia”
y4eOHOM NUCIUIUIMHBI MaTeMaTuka
2021 — 2023 yuebHbIii TO
I'pynmal—-4,2-4
[Tpodeccuss MammaKCT KpaHa (KpaHOBITUK)

Obs3arenbHas yyeOHas
Maxc. Bueayauropnas HarpysKa
Ne HaumenoBanue pasnenos By | CAMOCTOATENbHAS
TEMBI U TeM Y1 paboTta Beero B TOM 9HCIIC
Harpyska
OOYYAIOIIHXCS | gqparrs 71a0. mp. y
K/p
pab. | paO.
1 kype 277 02 185 23 9
1 cemecTp 96 32 64 8 3
IToBTOpEeHUE 15 5 10 1
1 | Pa3BuTue NOHSTHA O YUCIIE 15 S) 10 2
2 Kopuu, crenenu u 45 15 30 4 1
Jorapu@msl
3 [IpsiMble U TJIOCKOCTH B 21 7 14 9 1
IPOCTPAHCTBE
2 cemecTp 181 60 121 15 6
[IpsiMble U TJIOCKOCTH B 15 5 10 5 1
MIPOCTPAHCTBE
4 | Kombunaropuka 21 7 14 1 1
5 | KoopauHatsl 1 BEKTOpPBI 33 11 22 4 1
6 | OCHOBBI TPUTOHOMETPUU 52 17 35 4 1
7 | ®yHKIMH U rpaduKH 36 12 24 3 1
8 | MHororpanHuku 9 3 6 1
IToBTropenue 3a | kypc 15 S 10 1
2 Kypc 151 51 100 19 9
3 cemecTp 99 33 66 13 6
8 | MHororpanHUKH 15 5 10 3 1
9 | Kpyrusle Tena 15 5 10 1 1
10 Havana marematuueckoro 42 14 28 5 2
aHajImn3a
11 WNHterpain u ero 27 9 18 4 2
IpUMEHEHHE
4 cemecTp 52 18 34 6
DIIEMEHTHI TEOPUU
1p | BeposTHOCTEH M 15 5 10 5 1
MaTeMaTHIeCKOM
CTaTUCTHKH
13 | YpaBHeHus u HEpaBEHCTBA 33 11 22 4 1
IToBTopenue |l kypc 4 2 2 1
UTOIo 428 143 285 42 18
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8. TemaTnueckoe NJIAHUPOBAHUE C OIpe/eieHHEM OCHOBHBIX BUI0B Y4e0HOIl 1eiTeJJbHOCTH CTY/IEeHTOB

Coaeprxanue y4eOHOro MaTepuaJia, JJabopaTopHbie paéoThl U

HaumeHnoBanune O0bem .
NPaKTUYeCKHe 3aHATUS, BHEAYIMTOPHAS CAMOCTOSITeIbHasI OcHoBHbIe BH/bI Y4eOHOIi 1esITeIbHOCTH CTYAeHTOB
pa3aenoB U TeM 4acoB
padoTa CTyAeHTOB
1 2 3 4
IloBTOpEHUE Copep:xkanne yueOHOTO MaTeprala 10
O3HakOMJIEHHE C pOJbIO MAaTEeMAaTUKd B HayKe, TEXHUKE,
9KOHOMHKE, HH(OPMALMOHHBIX TEXHOJOTUSAX M  MPAKTUYECKOM
Beenenue 1
JeSTeNTbHOCTH.
O3HaKOMJICHHUE C LESIMU U 3a/1a4aMH U3YYEHHUsI MaTeMaTHKU
BrimonHeHne npeoOpa3oBaHWil BEIPAXKEHHA, MPUMEHSS (HOPMYIIBI
U3 Kypca anreOpbl; pelleHHe anreOpanuecKue YpaBHEHHH U
[ToBTOpEeHME Kypca anreOphl U TeOMETPUH 7 HEPaBEHCTB; IPOBEJEHUE JO0Ka3aTelbHBIX PACCYXIECHUH B XOJe
pelieHus 3anad; BIaJCHHE OCHOBHBIMHM IOHATHSIMH O IUIOCKHX
reOMEeTPHUYECKIX PHUrypax
. Pemenue anreOpanueckie ypaBHEHUH M HEPaBEHCTB; MPOBEIICHHUE
Konrpoasnas padora Ne 1. BxogHo# KOHTPOJIb 2 p P P > TIPOBedl
JIOKa3aTeJIbHBIX PACCYXKACHHUH B X0I€ pelleHHsI 3aa4.
BueaynuTopHasi camocTosiTeIbHAsi pa00Ta CTYACHTOB! 5
. @opMHpOBaHHE OCHOBBI CaMOPa3BUTHS W CAMOBOCIIMTaHUS.
Pentenne TeCTOBBIX 3aJaHUI. 2 o
OpraHunzanysi B3aUMOIPOBEPKY BBINOJIHEHHON paloTel. Bramenue
Pemmenue 3ajau Ha MOBTOPEHHE Kypca MaTeMAaTHKH 2
. N OCHOBHBIMHU HOHSTHSAMH O IJIOCKUX T€OMETPUUYECKUX (DUTYypax
Pabora co cnpaBo4yHOI IUTEpaTYpOi 1
Pazpean 1. Conepxanue yueOHOro Marepuaa 10
Pazeutne Brimonnenue apudMeTHyeckux JEHCTBUN HaJ YMCIAMH, cOodyeTas
TOHSATHSA 0 YHCJIe YCTHBIE U TUCBMEHHBIE PUEMBI.
Haxosxnenne npuOIMKeHHBIX 3HAY€HUH BEIWYMH U HOTPEIIHOCTEH
Tema 1. 2. PazBuTre NOHATHS O YHCIIE 8 . . .
BbIUMCIICHUHA  (a0COJNIIOTHOM M OTHOCHUTEIBbHOM); CpaBHEHHE
YHCIIOBBIX BBIPAXKEHUM.
Haxosxnenue ommnOok B npeoOpa3oBaHMsIX U BEIYUCICHUSIX
Ipakxmuueckoe sanamue Ne 1. ]JleficTBUS C HWPPALMOHAIBHBIMH U
1 Haxoxnenune ommnOok B npeoOpa3oBaHUsIX U BEIYUCICHUSAX
EJTBIMU YUCIIaMH
Ipaxmuueckoe 3anamue Ne 2. JIeficTBUS Hal KOMIJIEKCHBIMH YHCIIaMHU 1 Haxoxenne ommoOoK B mpeoOpa3zoBaHUsIX M BEIYUCIICHUSIX
BHeaynuTopHasi camocTosiTeIbHAsi padoTa CTYAeHTOB! 5 OrneHuBaHWE COOCTBEHHBIX YCIIEXOB B Y4YEOHOU JIEATEIHHOCTH.
CocraBneHue KapTOYKH — KOHCYJNbTalMM, TaOmuIbl (KpaTKui 1 [IposiBeHNe WHHOBAIIMOHHOTO IOJIXO/Aa K PEHICHHIO Y4EOHBIX H
CIIPABOYHBIN MaTepuan, MPUMEPHl pPEIICHUS THUIOBBIX 33JaHUH, MIPaKTHYECKUX 3a/1ad.
3alaHus JUIsl CaMOCTOSITENIbHOW paboThl) Ha Temy «Ymcma» wuimm [Nonnmanue nHOpMAaIHH, IPEJICTABICHHONW B BUJIE TEKCTA, CXCMBI,
3aroJHeHNE TOAT0TOBICHHON NpernoaaBaTeneM TaOIHLIbL. TaOJMMLBL, JOMOJNHATH TAaONWIBl  HEAOCTAIOMIMMHU  JaHHBIMHU.
Pemenne npakTHueckux 3amaHui, 3agad Mo TeMme «YucioBsle 1 OpraHuzanysi B3aUMOINPOBEPKY BBIOJHEHHOW paboThl. YMeHHe

IOCJICA0OBATCIIBHOCTU.

BEBITIOJIHATH apI/I(i)MCTI/I‘ICCKI/Ie JICHCTBUSA C YHCIIAMH.




IloaroroBka COO6H.[€HI/I$I Ha OJHY U3 TCM: ((HCTOpI/ISI
IIPOUCXOXKIACHUA KOMIUICKCHOI'O 4YHCIIa» HIIN «HCTOpI/IH pa3BUTUA
quciay, «HpOI_ICHTHBIe BBIYHCICHHUA B )KU3HCHHBIX CUTYaIlHUAX).

JHopaboTka KOHCHEKTa JeKIMHA ¢ TIpUMECHEHHEeM YyueOHHKa, 1
METOUYECKOH TNTePaTyPHI.
Paznen 2. Copep:xanne yueOHOTO MaTepuala 30
KopHu, crenenu u O3HAaKOMIICHHE C TIOHATHEM KOPHS N-H CTENeHH, CBOMCTBAMHU
Jorapudpmbl paAMKaJIOB U IIpaBUJIaMU CPAaBHEHUS KOPHEH.
@opMyIUpPOBAaHUE ONPEAEIICHUS] KOpPHS M CBOWCTB KOpHEM.
Tema 2. 1. Kopau u crenenu 9 Briunciienue W CcpaBHEHHWE KOpPHEW, BBIMOJHEHUE MPUKHUAKU
3HaueHus: KopHA. OmnpenerneHne paBHOCHIBHOCTH BBIPAKEHUH C
panukanamu.  O3HakOMJIeHME C  TIOHSATHEM  CTENeHH  C
JIEHCTBUTEIHHBIM TIOKA3aTeJIeM.
[IpeobpazoBanne  YHCIOBBIX W  OYKBEHHBIX  BBIPaXCHHIA,
Ipaxmuueckoe szausmue Ne 3. IlpeoOpa3oBaHHMe BBIPAXKCHHIA, 1 colepKallliX paauKanbl. BEIIOIHEHHE pacdyeToB Mo (hopMyam,
COJIePIKAIINX PaHKAIIBI COJIepIKaIlliM PaJUKAIIBI, OCYIIECTBIISAS HEOOXOANMEIE TIOJCTAHOBKH
1 ipeoOpa3oBanus. Pernienre nppanroHaIbHEIX YPaBHEHUH.
N [IpeoOpa3oBaHrie  YHCIOBBIX H  OYKBEHHBIX  BBIPOKCHHM
Ilpakmuuecxoe 3anamue Ne 4. IlpeoOpazoBaHne BBIpaKEHUH, beodp M p ’
coJiep)KallluX CTeleHW. BrImonHeHne pacueToB 1O  Qopmymnam,
COJIEpKaIllUX CTENEHU C JpoOHBIMH M OTPUIATEIHHBIMU 1
COJIEPIKaIINM CTETICHH, OCYIIECTBIISAS HEOOXOIUMBIE TTOICTAHOBKH H
TOKa3aTeNsIMH
peoOpa3oBaHusl.
OzHakomiieHHE C MOHSATHEM Jorapudma. IlpuMeneHne cBONCTB u
Tema 2. 2. Jlorapudmsr 5 pud P
npaBuI JTIOTapu(MUPOBAHUS [T PELICHUS 3a]1a4.
Ipaxmuuecxoe 3anamue Ne 6. IlpeoOpazoBaHue BbIpaXCHUH, 2 Boruncnenne  morapu¢moB.  Brimonanenue — mpeoOpasoBaHMi
COJICPIKaIINX CTETIEHU B JIOTapU(PMBI BBIPKEHHUH, TPUMEHSST (DOPMYIIBL.
BrinosiHeHue mpeoOpa3oBaHuii BEIpAXKEHHUH, IPUMEHEHHE (HOPMYII,
CBSI3aHHBIX CO CBOMCTBaMHU CTEIICHEH U Jlorapu(MOB.
Tema 2. 3. IlokazaTenbHble W JOrapu(MHUYECKHE YypaBHEHUS WU .
HeDABCHCTE 8 Onpenenenne 00I1acTH AOMYCTUMBIX 3HAYEHUH JIOTapUPMUIECKOTO
p BhIpOKEHHs.  PeleHne  MOKa3aTelbHBIX,  JOrapupMUIecKux
ypaBHEHUH, HEPABEHCTB U CHCTEM.
Ilpaxmuueckoe 3anamue Ne 5. Pemenne mnoka3aTenbHBIX, .
9 2 Pentenue mokazarenbHBIX, JJOTapU(OMUYECKUX YPABHEHHH.
JorapuMUIEecKUX ypaBHEHHUH, HEPABEHCTB M CUCTEM
BerinosiHeHue mpeoOpa3oBaHuii BEIpAKEHHUH, pUMEHEHHE QOPMYIL,
KonTpoabnas padora Ne 2. CteneHu, KOpHU U JOraprupMbI 2 CBSI3aHHBIX CO CBOMCTBaMH cTerneHed u jorapudmon. Permenue
MIOKA3aTeNIbHBIX, JOrapu(PMUUIECKUX YPaBHEHHUH.
BueaynuTopHasi camocTosiTeJIbHasi pad0oTa CTYyAeHTOB! 15 @opMHpPOBaHHE OCHOB CaMOpa3BUTHS W CaMOBOCHUTAHHA B
CocTaBrneHne  KapTOUYKU-KOHCYJIbTAllM,  TaONWIBl  (KpaTKUH 6 COOTBETCTBHH C OOIIEUENOBEYECKIMH I[IEHHOCTAMH M HeaTaMu

CIIDABOYHBI MaTepuajn, IPUMEPHl PELICHUS TUIIOBBIX 3aJaHUM,
3aJaHMs JUId CaMOCTOSTENIbHOM pPadoOThl) HAa OAHY WMJIIM HECKOJIBKO

TPKIAHCKOTO 00111eCTBA; IMOHUMAaHUE nH(pOpMaIUH,
MIPEJICTABJICHHON B BHJIE TEKCTa, CXEMbI, TAOIHIBI, JOIMOJIHEHUE
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TeM: «KopHU HaTypaibHOW CTENEHM U3 YHUCIa U UX CBOMCTBay, TaOHILIBI HEIOCTAIOIUMHU JaHHBIMU; BBITIOJTHEHHE
«CreneHn ¢ [JOCHCTBUTENBHBIMHM IOKazaTemsiMu», «CtemeHn c apu(pMEeTHIECKUX JeHCTBU
panMoOHaNbHBIMU IIOKA3aTeNsIMHM, HX CBOWCTBa», «lIpeobpazoBanue
anreOpanveckux BbIpaxeHui», «lIpeobpa3oBaHue paHOHATBHBIX H
MPpPaLOHANBHBIX BBIPAKCHUI, «Jlorapugm. OcHoBHOE
norapuMuiyeckoe TOXKAECTBO», «JlecATMuHple U HATypajlbHBIE
norapudmei», «IIpaBuia gorapudMupoBaHusD).
TBopueckoe 3amaHue. CocTaBreHue KpoccBOpAa Ha TeMy 5
«CremieHu, KOPHH, JOTAPUPMBD)
JHopaboTka KOHCNEKTa JEeKIMH ¢ TIpUMEHEHHEeM Y4eOHUKa, 1
METOIUYECKOH IuTepaTypsl. [IoaroToBKa K MpakTHUECKOMY 3aHATHIO.
BrimonHenne WHAWBUAYyabHON paboThl Ha TeMmy «CBOHCTBa 2
JTOTapu(pMOBY.
Pemenre TecTOBBIX 3a0aHHI. 1
Paznean 3. CopepxaHue yueOHOTro Marepuaia 24
Ipsimble QopMynIHpoBKa W TMPUBEACHHE JO0KA3aTelbCTB  IMPH3HAKOB
TIOCKOCTH B MapaJUIebHBIX TMPSAMBIX W IUIOCKOCTEH. Pacmo3HaBaHume Ha
NPOCTPAHCTBE yepTexax M MOJENIX MapajuIeIbHOrO PaclOIOKEHUS MPSIMBIX H
IUTOCKOCTEM, apryMEHTUPOBAHUE CBOUX CYXKJESHUM.
Tema 3. 1. [TapamnienbHOCTb IIOCKOCTEN 10 DopMyNIHpOBAaHUE  ONPEACICHUN, TPU3HAKOB U  CBOMCTB
NapaJlJIENIbHBIX IUNIOCKOCTEM.
NzobpakeHne Ha yepTexax U MOJAEIISIX PACCTOSIHUSL 1 000CHOBaHUE
cBoux cyxaeHuil. llpumenenue ¢opmMyn u TeopeM IUIAaHUMETPHUU
JUTSL pelieHus 3a/1a4.
Pemenvne 3ana4 Ha BEIYUCIEHHE T€OMETPUYECKIX BETMYHUH.
Ipaxmuuecxoe 3anamue Ne 7. B3auMHOe pacnoioKEeHUE IIOCKOCTEH 2 [IpuMeHeHne TNPHU3HAKOB M CBOWCTB PACIOJIOKEHHS MNPAMBIX U
IUIOCKOCTEH NPH peIIeHUH 3a/1a4.
Haxoxnenune ommboKk B MpeoOpa3oBaHUSIX W BBIYHCICHUSX.
Kontpoasnas padora Ne 3. Mtorosslii KoHTpob 3a | momyroaue 2 Boimosmenne npeobpasosanuii upaxeruii, npuMenciie Gopuy,
CBSI3aHHBIX CO CTEMeHsMH W Jorapupmamu. PemieHue 3amau Ha
BBIYMCIICHHE TE€OMETPUUYECCKUX BEJIUYHH.
ApPryMeHTHPOBaHNE CBOUX CYKJIECHUH O B3AUMHOM PACIIOIOKEHUHU
MPOCTPaHCTBEHHBIX (uryp. DopmynupoBanue H JIOKa3bIBaHHE
OCHOBHBIX TEOPEM O pacCTOSHUSIX (TEOpeM CyIIECTBOBAHMS,
Tema 3. 2. TlepleH MKy IAPHOCTS IIOCKOCTHl 6 cBoiicTBa). DOPMYNIHPOBAaHNE OMpPEACICHIH, MPU3HAKOB M CBOWCTB

NEPNCHAUKYIAPHBIX HHOCKOCTeﬁ, JABYTI'PAaHHBIX W JIMHEMHBIX YTJIOB.
O3HaKOMIICHUE C IOHSATHEM NapauiCJIbHOIO MPOCKTUPOBAHUA U €O

CBOICTBaMH. (I)OpMyJ'H/IpOBaHI/IC TCOPEMBI () mIomaaun
OpTOFOHaHLHOﬁ MPOCKIUMN MHOT'OYT'OJIbHUKA.
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Ilpakmuuecxkoe 3anamue Ne 8. Pemenue 3agad Ha HaXOXKICHHE

BrimosTHEeHNE TIOCTPOCHHS YTIIOB MEXIY TNPSMBIMH, MPSIMONH U
IDIOCKOCTBIO, MEXKTY IIOCKOCTSIMH IO OTMCAHUIO M PACcIIO3HABAHHE

1 HX Ha MOJEJSIX. BBIIOTHEHHE TOCTPOCHHS YIJIOB MEXy IPSIMBIMH,
JIBYTPAHHBIX YTJIOB N
NpsIMOM M TUIOCKOCTBIO, MEXAY IUIOCKOCTSMHU IO ONHUCAHMIO U
pacrno3HaBaHUE X HA MOJEISIX.
W300pakeHne Ha pUCYHKaX M KOHCTPYMPOBAaHHE Ha MOJEIIX
Ipaxmuueckoe 3auamue No 9. IleprieHIUKYIIPHOCTD IMIOCKOCTEH 1 TCPIICHAMEYIAPOE M MAICIOMHBIX ~ K TIOCKOCTH, ~ TPAMBIX,
NapajuIeIbHBIX TUIOCKOCTEH, YTTIOB MEXTy MPSAMOM M MIIOCKOCTBIO U
000CHOBaHHE TTOCTPOCHHUS.
Ipaxmuueckoe 3anamue Ne 10. TlocTpoeHne IPOEKITHiA 1 Pemenue 3ajad  wHa | MOCTPOCHHC - TIPOCKINH. Hoctpoenue
OpPTOTOHAJILHBIX MPOEKIIUH
[Ipumenenue Teopuu Uit  OOOCHOBAaHUS  IMOCTPOCHUH U
Kountpoabhas paGora Ne 4. [IpsiMble ¥ IITIOCKOCTU B IPOCTPAHCTBE 1 BbluMclIeHUd. OnpenereHUe U BBIUUCICHUE pAcCTOSTHUM B
IIPOCTPAHCTBE.
BueaynuropHasi caMmocTOsITeJIbHAsA Pa00Ta CTYI€HTOB: 12 YMeHue KOHTPOJIUPOBATh MPOLECC U PE3YIBTAT CAMOCTOATEIBHOM
CocraBneHue KapTOUYCK-KOHCYJIbTAIUH, Ta0IHI (xpaTkuii 3 MaTEeMaTUYECKON AeSITEIbHOCTH; (DOPMHUPOBAHUE CIIOCOOHOCTH K
CIIPAaBOYHBI MaTepualn, MNPUMEPBl pPEIICHUS THUIOBBIX 3aJaHUMH, SMOLOHAIEHOMY BOCIIPUATHIO MaTEMAaTHYECKUX OOBEKTOB.
3aJlaHus AJIsl CAMOCTOSTENbHOM paboThl) HAa oHY U3 TeM: «Terpasap u [Nonnmanue nHOpMaIHHY, IPEICTABICHHONW B BU/IC TEKCTA, CXEMBI,
napayuienenunen», «llepneHaukynapHOCTs TPSIMON U IJIOCKOCTH. TaOJHIIBL;, JOTOJTHEHUE TaOIHIIBI HETOCTAIOIIMME JaHHBIMU;
PaccrosHue oT ToOukM 0 IOCKocTHY, «llepneHaukymnsp u Brmmonaenune apudmeTndeckux OEHCTBUN ¢ YHCIIAMHM, BIIaICHHC
HaKJIOHHAs. YTOol MeXIy NpsIMOH M IUIOCKOCTBIO», «/IByrpaHHBIN OCHOBHBIMH MOHATHSAMH O TIUIOCKUX M  IPOCTPAHCTBEHHBIX
yroi. Yroin MexAy ABYMS IUIOCKOCTAMN», «llepmeHauKynspHOCTh reoOMEeTPUUYECKHX (PUTYpax, UX OCHOBHBIX CBOMCTBAX.
JIBYX IUIOCKOCTEN», «KOOpAMHATEI U BEKTOPHD».
Pedepart «llapannensHoe MPOEKTUPOBAHUE U €T'O CBOHCTBAY. 5
Pemenue 3anau 1o teme « llepneHauKysp 1 HAKIIOHHAS» 4
Paznen 4. Copepxanue yueOHOTro Marepuaa 14
KomOnnaTopuka Uzyuenne mnpaBun KOMOMHATOPDUKM M NPUMEHEHHE HX IpH
peleHn KOMOMHATOPHBIX 3a/1a4.
Tema 4. 1. OCHOBHBIE MTOHATUSI KOMOMHATOPHKA 6 O3HaKOMJIGHHWE C TOHSATHAMH KOMOWHATOPHUKH: Pa3MEIICHUSMH,
COYETaHUSIMHU, IEPECTAHOBKAMH U (POPMYJIaMHU JJISI HX BEIYUCIICHHS.
Osnakomsienue ¢ bunoMoM HproToHa u TpeyronsaukoM Ilackass.
Pemenne koMOMHATOPHBIX 337]a4 METOJIOM TIepedopa U 10 MPaBHILy
Tema 4. 2. Permenne koMOMHATOPHBIX 33124 5 ymHOKeHMs. OOBsICHEHUE U IPUMEHEHHE POPMYJT JIJTsl BRIYUCIICHHS
pa3MelIeHNH, IepECTAaHOBOK U COUETaHUH ITPH PEILICHUH 3aaY.
Illpakmuueckoe  3auamue Ne  [I. Pemenwe  mpocTedmmx 2 Pemienrne mnpakTHuecKuX 3aJad C HUCIOJB30BAHMEM IOHSITHH U
KOMOMHATOPHBIX 33734 MIpaBHJI KOMOWHATOPHKHU
Pemenne mnpakTH4ecKWX 3aad C HCIOJB30BAHUEM TOHATHH U
Kontpoabnas padora Ne 5. DieMeHTb KOMOUHATOPUKU 1
MpaBUJI KOMOWHATOPUKHU
BHeaynuTopHasi camocTosiTeIbHAsi pa00oTa CTYACHTOB: 7 KoHnTposnnpoBanue mpouecca W pe3yipTaTa  CcaMOCTOSTEIbHON
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CocTaBiieHue  KapTOYEK-KOHCYJIbTAIMK,  TaOIHUI (kpatkwmii 2 MaTEeMaTHYECKOW JIEATENILHOCTH; (HOPMUPOBAHUE CIIOCOOHOCTH K
CIIPAaBOYHBI MaTepuaj, IPUMEPbl PELIEHUs TUIOBBIX 3aJaHHM, SMONMOHATFHOMY BOCIIPHSTHIO MaTEMaTHIECKUX OOBEKTOB, 3a/1a4.
3alaHus JUIA CaMOCTOSATENBHOM paboThl) Ha OfHY U3 TeM: «OCHOBHBIE [Tormmanne nHpOpMAIHH, IPEICTABICHHON B BUJE TEKCTA, CXEMBL,
MIOHATHS KOMOMHATOpUK», «[lepecTaHoBKY, pa3MeleHHs, COYCTaHUSL TaOJIUIIBL; JOMOIHEHUE TaOIUIBI HEJTOCTAOIIUMU TaHHBIMHU.

Y UX CBOMCTBa. Brimonaenne apuMeTHIECKUX ASHCTBHM ¢ IHCIIaAMH

HopaboTka KOHCIEKTa  JIGKIMA C TPUMEHEHHeM ydeOHWKa, 1
METOJANYECKON JTUTEPATYPHI.

BrinmonHeHnue MpakTUYECKUX 3alaHU  PEMPOAYKTHUBHOIO THIA 4
(O0TBETHI HA BOTIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHNUS, 33/1a49H, TECTHI).

Paznen 5. Copep:kanne yueOHOTO MaTeprala 22
Koopannatel u IToBTOpEeHHE OCHOBHBIX TMOHSATUH W3 Kypca CpeIHEH IIKOJBI.
BEKTOPLI Tema 5. 1. BexTops! B mpocTpaHCTBE 8 O3HakoMJIeHHE C TOHATHEM BeKTopa. l3yueHue CBOWCTB
BEKTOPHBIX BEJINYMUH.
Ilpakmuuecxoe 3aumamue Ne [2. Vcnonb3oBaHWE BEKTOPOB IPH 1 IIpuMeHeHne TeopuM NpU pELICHHH 3aJad Ha JEHCTBHS C
peIIeHUH MPUKIATHBIX 33724 BEKTOPaMHU.
M3yyeHne JeKapTOBOM CHCTEMBl KOOpPJAMHAT B IIPOCTPAHCTBE,
IIOCTPOCHUE MO 3aJaHHBIM KOOpAMHATAM TOYEK M IUIOCKOCTEH,
HaxO0XJIEHUE KOOpAMHAT TouyeK. I3yueHue CBOWCTB BEKTOPHBIX
BEIIMYMH, TIPaBWJI  PA3JIOKCHUS BEKTOPOB B  TPEXMEPHOM
NPOCTPAHCTBE, NPABWJI HAXOXKICHUS KOOPAUHAT BEKTOpPAa B
Tema 5. 2. [IpsiMoyroiipHas cucTeMa KOOPJIAMHAT B IPOCTPAHCTBE 9 NPOCTPAHCTBE, MpaBWi JEUCTBUA C€ BEKTOpaMH, 3aJaHHBIMU
KOOpJIMHATAMHU.
MN3yueHue CKalpHOTO TPOU3BENCHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHUsT  OpsAMOM  ©  miIockocTd.  O3HAaKOMIIEHHE  C
JI0Ka3aTeNIbCTBAMU  TEOPEM  CTEPEOMETPUHM O  B3aHMHOM
PACIIOIOKEHUH TPSIMBIX H IIOCKOCTEH ¢ UCIIOJIE30BAHIEM BEKTOPOB
IIpuMeHeHrne TeopuM NpU pEIIEHHH 3aJad Ha JEHUCTBUA C
Ilpaxmuuecroe 3ansamue Ne 13. CkalgspHOE IPOU3BEICHUE BEKTOPOB 1 BEKTOpaMH, KOOPAUHATHBIA METOJ, MPUMEHEHUE BEKTOPOB IS
BBIYHCIICHUS BETMYUH YTJIOB U PACCTOSHUM.
Ilpakmuuecxkoe 3ausmue Ne [4. KoopamHatel BekTopa. JlmwmHa 1 Haxoxxmenne ypaBHEHHUH OKpPYKHOCTH, CQEpbhl, IUIOCKOCTH.
BeKkTOpa. JlelicTBUsI HaJl BEKTOpaMu Briuucnenue paccTosiHUI MEXTy TOUKAMHU.
Illpakxmuuecrkoe 3anamue Ne [5. Vicnonp3oBaHHME KOOPAWHAT TpHU 1 Haxoxnenue ypaBHEHWI OKpYXHOCTH, c(epsl, IUIOCKOCTH.
pEIIeHNN MaTeMAaTHIeCKUX M TIPUKIIATHBIX 3a/1ad Brruncienne pacCcTOsTHII MEXTy TOUKAMH.
IIpuMeHeHre TeopuM NpH PELICHMHM 3aJad Ha JEHCTBHS C
Koutpoabnast pa6ora Ne 6. KoopauHaThl U BEKTOPBI 1 BEKTOpaMH, KOOPAUHATHBIA METOJ, MPUMEHEHHE BEKTOPOB IS
pereHus MPUKIAIHBIX 33134
BHeaynuTopHasi caMoCTOsITeJIbHAsA pa00oTa CTYI€HTOB: 11 KonTponupoBaHue mporecca M pe3yibTaTa CaMOCTOATEIbHOU
CocTaBiieHue  KapTOYEK-KOHCYJIbTAlMK,  TaOIHUI (kpatkuii 2 MaTEeMaTHYECKOW JIeATENIbHOCTH; (HOPMUPOBAHUE CIIOCOOHOCTH K

CHpaBO‘lHBIﬁ Matcpuajl, MPUMCPblI PCHICHHA THUIIOBLIX BaﬂaHHfI,

OMOIMOHAJIBHOMY BOCIPUATUIO MATCMATUYCCKUX O6’LCKTOB, 3agad.
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3alaHusl Ui CaMOCTOSATENBHOM pa0OThl) HAa OJHY H3 TEM:
«BplTioTHEHHEe AeCTBUM HaJ BeKTOpamMmu», «lIpocteiiiue 3amauu B
KoopanHaTax», «CKalsipHOe MPOU3BEICHUE BEKTOPOBY.

[Monumanue uHpOpMAIVH, IPECTABICHHON B BUJIE TEKCTA, CXEMBI,
TaOIUIIBL; JOTIOTHEHUE TaOIUIBI HEOCTAOIINMH TaHHBIMHU.
Brimonaenne apuMeTHIECKUX ASHCTBHM ¢ IHCIIaAMH

Coznanue npeseHTanuu no reme «KoopauHaTtel U BEKTOPBI» 6
BrimorHenne nomManrHel KOHTPOJIBHOH paboTh «BEKTOPBDY 3
Paznean 6. Copep:xanne yueOHOTO MaTepuala 35
OcHoBBI W3ydenne pannaHHOTO METO/Ja M3MEPEHUS YTIIOB BPAIICHHUS W HX
TPUTOHOMETPUM CBS3H C TpaaycHoW Mepoil. M300pakeHue YriioB BpailleHUS Ha
OKPY>KHOCTH, COOTHECEHHNE BETMIHHBI YTIIa C €r0 PACMOI0KEHHEM.
Tema 6. 1. OcHOBHBIE TPUTOHOMETPUYECKHE MOHATHS U TOXKIECTBA 9 N N
QopMyIHpPOBaHHUE OIPENENIeHUH TPUTOHOMETPUUIECKUX (DyHKITH
JUIsL  yIJIOB TOBOPOTa M OCTPBIX YIJIOB  MPSIMOYTOJIBHOTO
TPEYroJbHHUKA U O0BSCHEHUE UX B3aUMOCBS3H
Ipaxmuueckoe szauamue Noe 16. TpuroHomerpuueckue (GYHKIIHU Tpiverenne OCHOBHBIX  TPUTOFOMETPHHICCKIX TOMACCTB A
YIIOB TTOBOPOTA 1 BBIYHCIICHHUS 3HAUYEHUH TPUTOHOMETPUYECKUX (DYHKIMHA 1O OTHON
U3 HUX
Uzyuenne OCHOBHBIX (OPMYJT  TPUTOHOMETpPHU:  (POPMYIIBI
CIIOKEHUS, YABOGHWUS, mpeoOpazoBaHUs CYMMBI
Tema 6. 2. [IpeoOpazoBaHe TPUTOHOMETPUIESCKHUX BHIPAKEHUI 10 g)] I\H/Iﬁ);OMeTqueCKHX (ymKuwii B IPOUSBE/ICHHC H NPOH3BEACHHS B
O3HAKOMIIEHHE CO CBOMCTBAMM CHUMMETPUU TOUEK HA CAMHUYHON
OKPY>KHOCTH U IPUMEHEHHE WX JUIs BBIBOJIA (hOPMYIT IPUBEICHHUS
Ilpaxmuueckoe  3anamue Ne 7. [MpeobpaszoBanue 1 IIpuMeHeHrEe IIpU BBIYMCICHMM 3HAYE€HHsI TPUTOHOMETPUUYECKOIO
TPUTOHOMETPUUECKHUX BhIPAKEHUH BBIPAXCHHS U YITPOIICHHS €0 OCHOBHBIX (DOPMYJI TPUTOHOMETPUHU
[IpumeneHne oOMUX METONOB pEIICHHS HEPaBEHCTB, YpPaBHEHHUU
(npuBeneHre K JTUHEWHOMY, KBaJpaTHOMY, METOJ pa3lIOKEHUS Ha
MHO>KHUTEIH, 3aMEHBI TIePEMEHHOM ) npu peteHuu
TPUTOHOMETPUYECKIX YPAaBHEHUI U HEPABEHCTB.
Tema 6. 3. TpuroHomMeTpuueCcKre ypaBHEHUs 1 HEPABEHCTBA 10 ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIia
O3HakOMJIGHHE C TIOHSTHEM OOpaTHBIX TPUTOHOMETPHUECKUX
¢byHkuuii. V3ydeHue ompeneleHHld apKCHHYyca, apKKOCHHYCA,
apKTaHreHca 4uciaa, (GOPMYJIMpPOBaHHE WX, W300paKEHHE Ha
SIMHUTHON OKPYKHOCTH, TPIMEHEHHUE IPU PEIICHUH YPABHCHHIA
Ilpakmuuecxoe  3amsmue Ne 8. Pemenne  mpocTeimmx 1 Pemenre 1o (GopMynaM M TPUTOHOMETPHYECKOMY KpYTy
TPUTOHOMETPUUECKUX YPAaBHEHUM MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM
Hpakmuqeacoe 3aHamue No 19. Pemenne HpOCTCﬁMHX 1 VYMenue OTMEYaTh Ha KpyTe peuenus HpOCTeI\/’IHH/IX
TPUTOHOMETPHUIECKHUX HEPABCHCTB TPUTOHOMETPUIECKIX HEPABEHCTB
KoHTpoabHast padota Ne 7. OCHOBbI TPUTOHOMETPUH 2 [Ipumenenne oOOIMMX METOJOB TIPU BHIYMCICHUW 3HAYCHUH

TPUTOHOMCTPHUUICCKUX BBIpa)KeHI/Iﬁ n  PpCHICHHUU HpOCTeﬁH.IPIX
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TPUTOHOMCTPHUYICCKUX ypaBHCHI/Iﬁ HCPAaBCHCTB

BueaynuTopHasi camocTosiTeIbHAsI pad0oTa CTYAEHTOB: 17 [IposiBneHre MHHOBAIIMOHHOTO TMOIXOJa K PEHICHUI0 YYEOHBIX U

Paborta ¢ y4eOHOW muTEparypoi mo Teme «I'padux 6 MIPaKTHYSCKHUX 3aJ1ad.
rapMOHHUYECKOTO KojeOaHus», «DopMybl TOJOBUHHOTO apryMEHTA. Brnanenue HaBbIkaMy TTO3HABATEIBHON pe(ICKCUM KaK OCO3HAHHUS
DopMyIIBI YTIIOBY COBEpIIACMBIX JCUCTBUH M MBICIUTEIBHBIX IPOILECCOB, WX

Brimonmnenne pedepata Ha Temy: «lcTopmsi CTaHOBIIGHUS H pe3yIbTaTOB M OCHOBAaHWM, TPAaHUI] CBOETO 3HAHWSA W HE3HAHUS,
pa3BUTHUS] TPUTOHOMETPHI. 5 HOBBIX ITO3HABATENIBHBIX 3a7[a4 U CPEJICTB UX JOCTHKCHUSI.

Pemenne  3amau = TOBBINICHHOH ~ CIOXKHOCTH 1O TEME YMeHnue npusHaBaTh COOCTBEHHBIC OIIUOKH.
«Tpuronomerpryeckue (QpyHKINN YHUCIOBOTO apryMeHTa», «MeTombl 6 Pemenne TpUrOHOMETPUYECKNX YpaBHEHWH, HCIONB3YS MOMAETH
pelIeHns] TPUTOHOMETPUYECKHUX ypaBHeHHI», «lIprnMeHneHne cBOWCTB TPUTOHOMETPUIECKOTO KpyTa.
00paTHBIX TPUIOHOMETPUUCCKHUX (YHKIUN», «OTOOp KOpHEH B
TPUTOHOMETPUIECKIX YpaBHEHUSXY, «Cucrembt
TPUTOHOMETPUIECKIX YPaBHEHHID»

Paznen 7. CopepxaHue yueOHOTo Marepuaia 24
DYyHKUNH U O3HaKkoMIICHUE C MOHSITUEM  TIEPEMEHHOM, puMepamMu
rpadpuxkn 3aBUCUMOCTEN MEXIy mnepeMeHHbIMU. O3HAKOMIICHHE C TOHSATHEM
rpaduka, onpeaeIeHIe MPUHAIICKHOCTH TOUKH TpaduKy QyHKITHH.
Omnpenenenne mo Qopmyiie MpocTeiiieil 3aBUCMMOCTH, BUAA €e
rpaduka. BeipakeHue 1o ¢opmyie OIHOH TNEepeMEHHON uepes
IpyTHe.
Tema 7. 1. Unciosbie dyHKImH u HX cBoficTBa 9 O3HaKOMJICHHE C OIpeeIeHUEM (YHKIIUH, (bopMynnp(zBaHHe ero.
Haxoxnenue obnactu ornpeseneHns U 00J1acTy 3HaueHUH QyHKIINH.
OzHakoMIIeHHE C TpuMepaMud (YHKIIMOHAIBHBIX 3aBHUCHMOCTEH B
peaNbHBIX IMPOLECCaxX W3 CMEXHBIX MUCHUILTNH. O3HaKOMIIEHUE C
JIOKa3aTelbHbIMU PACCYKJEHUSMH HEKOTOPBIX CBOMCTB JIMNHEHMHOMN U
KBaJIpaTHYHOW (DYHKIMI, TMPOBEJECHUE WCCICIOBAaHUS JMHEHHOM,
KYCOYHO-JIMHEHHOW, APOOHO-TMHEWHON W KBaJpaTUIHOW (DYyHKITUH,
MOCTPOCHUE MX IPa(UKOB.
Ilpakxmuuecxoe 3ausmue Ne 20. CBolicTBa (hYHKIMH: YETHOCTb, 1 IMoctpoenne wu urenue rpadukoB ¢yukuuit. HMccnenoBanue
HEYETHOCTb, IEPUOTUIHOCTD (dhyuakun. BemonHenne npeoOpa3oBanwmii rpaduka GyHKIHH
Ipaxmuuecxoe 3anamue Ne 21. Bo3pactanue u yObIBaHHE (DYHKITHI. 1 Cocrapiienue BU0B (YHKIMH 10 JaHHOMY YCJIOBHIO, PEIICHHE
OKCTPEMYMBI 3a/1a4 Ha 3KCTPEMYM.
Wzyuenne mnonsTHus 00paTHOW (YHKIMM, ONpEIelieHue BUAA U
rnocrpoenue rpaduka o0paTHOW (BYHKIIMH, HAXOXKICHUE ee 00JacTH
Tema 7. 2. CremeHsble, MOKa3aTelbHBIC, Jorapupmudeckue u 10 onpeaeaeHus ¥ 001aCTH 3HAUYCHUH.

TPUTOHOMETpPUUECKUE HYHKINUN

O3HaKOMJICHHUE C TIOHATHEM CIIOKHOU (DyHKLNH.
Brruncnenue 3HaueHni GyHKLIMII 110 3HAYEHUIO apryMEHTa.
Omnpeienenue MoJI0KEeHNs] TOYKH Ha rpaduKe 1Mo ee KOOpAMHATAM U
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Ha000poT.
Hcnons3oBanue CBOWCTB (yHKIWH [UIsI CpaBHEHHS 3HAYCHHN
cTerneHei u JjorapudmMoB.

[IpumeHenne cCBOWCTB (YHKUHUHI NpPH UCCIEIOBAaHUM YpaBHEHHN U

Ilpakmuueckoe 3ansmue Ne 22. Uccnenoanne QyHKINHA. 1
[Moctpoenue rpadukor GyHKINI PCIHCHHH 33121 Ha SKCTPEMyM .
[TocTpoeHne rpaIKOB CTENEHHBIX U JIOTapUPMIIECKUX QYHKITHI.
[Ipumenenne cBOMCTB (YHKIMI MPU HUCCIEIOBAHWHA YPaBHEHUH U
KonTpoabnas padora Ne 8. Oyukiuu u rpadhuku 2 pELIEeHUH 3a/1a4 Ha SKCTPEMYM
[TocTpoenne rpaIkoB CTENEHHBIX U JIOTaPUPMIIECKUX QYHKITHI.
BueaynuTopHasi camocTosiTeIbHAsI pab0oTa CTYAEeHTOB: 12 [IposiBneHre MHHOBAITMOHHOTO TOMIXOJa K PEIICHHI0 YYeOHBIX U
CocraBieHue  KapTOYeK-KOHCYNbTalUWH,  Tabmamm  (KpaTKuit 1 MIPAKTHUYECKUX 3a]1ad.
CIIPAaBOYHBIN MaTepuay, MPUMEpPhl PEIICHUS THUIIOBBIX 3aJaHuUM, Brnanenve HaBbIKaMH TIO3HABATEIBHON pedIeKCHH Kak OCO3HAHHS
3aIaHMs I CaMOCTOSATEIBLHOW paboThl) Ha OAHY M3 TeM: «CBolicTBa COBEpIIIAEMbIX JEHCTBUM W  MBICIUTEIbHBIX IPOIECCOB, HX
¢byakmum», «CreneHHass QYHKOHS, €€ CBOWCTBA W Tpadui», pe3yIbTaTOB M OCHOBAaHWM, TPaHUI] CBOETO 3HAHWS W HE3HAHUS,
«[lokazarenpHass  ¢GyHKUMS, ee  CBOHWCTBA W Tpaduky, HOBBIX ITO3HABATENBHBIX 33/1a4 M CPEJCTB UX JOCTHKECHHUS.
«Jlorapudmuueckass  dyHKIUSA, ee  cBoiicTBAa W Tpaduky, YMeHue Mpu3HaBaTh COOCTBEHHBIC OITHOKH.
«IIpeobpazoBanus rpadyuKOBY. Brimonnenne apudmeTndeckux AeHCTBUM ¢ YHCIaMH
Beimonnenne rpaguueckorr  pabotret  «IloctpoeHne rpaduxoB 3
sorapu()MUYECKUX U MOKA3aTEIbHBIX (HYHKITHI.
HomammHsisi  koHTpodbHass  pabora  «CBoiictBa  (pyHKIHIL. 2
Hccnenoanue CBOMCTB (YHKIMH IO TPaQUKy».
Coznanue Tmpe3eHTanuy Ha ofHy u3 Tem: «CBOHCTBA (DYHKIIUNY, 3
«/crmonb3oBanne CBOWCTB M TpaduKoB (YHKIUH TpU pEIICHUU
ypaBHeHUNl u HepaBeHCTB», «lloctpoenne rpadukoB ¢GyHKIHMA C
MOMOIIBIO  TpeoOpa3oBanmit», «Jlorapudmel B HalIed KU3HIY,
«Jlorapudmuueckas crmpans. Uto 310?».
BrimonaeHue rpadudeckoi paboTHI «I'paduku 3
TPUTOHOMETPUUYCCKUX (YHKITHIT.
I[oBTopenne 3a I Copepxanue yueOHOTro Marepuaa 10
Kypc Yd4er OpHEeHTHpPOB, JaHHBIX TIPEoJaBaTeNieM, MpPU OCBOCHUHU
y4eOHOro Marepualia; BIAJCHHE HaBBIKAMU IT03HABATEIIBHOM
pediekcur  Kak ~ OCO3HAHMsI  COBEPIIAEMbIX  JCHCTBHHA M
N MBICIIMTENBHBIX TPOLECCOB, UX PE3YIbTATOB U OCHOBAHWH, TPaHMUII
[ToBTOpPEHME OCHOBHBIX TOHSATHIA 8
CBOCTO 3HAHWS M HE3HAHUS, HOBBIX II03HABATENILHBIX 33134 H
CPE/ICTB UX JIOCTHKCHHUSL.
dopMupoBaHHe yMEHUS 3a/1aBaTh BOIPOCHI C UENbIO MOTYYCHUS
HY>KHOU nH(pOpMaIuu.
Koutpoabnast padora Ne 9. Mtorossiii KOHTpOJh 3a I Kypc 2 Pabora ¢ neNbIMM, DAIMOHATBHEIME M  HPpAUHOHATLHEIMM

YUCJIaMH, CpaBHCHUEC YHUCJIOBBIX BLIpa)KeHPIfI; BBIIIOJTHCHUEC
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peoOpa3oBaHuil BEIpaKCHUN, MTPUMEHSSE (POPMYJIIbI, CBSI3aHHBIE CO
CBOMCTBAMH YHCEN, pEUICHHEe MaTeMaTHYeCKNX YPaBHEHHUH W
HEPaBEeHCTB.

[IpuMmeHeHne TeopeM Ui PEIIeHUs] MPUKIIAJIHBIX T€OMETPUICCKIX
3a/1a4 B MPOCTPAHCTBE

BreayauTopHasi camocTosiTe/IbHasi padoTa CTY/IeHTOB:
Odopmnenne nepBol 4YacTH MpoekTHOH padothl «lllmapranku mo
MaTeMaTUKE»

[IposiBiieHEe MHHOBAIMOHHOTO TMOJXO0JA K PEIICHHUI0 YYCOHBIX U
MIPaKTUYECKUX 3aJ1a4.

Brnanenue HaBbIKaMy TTO3HABATEIHHON pe(ICKCUM KaK OCO3HAHHUS
COBEpIIACMBIX JICHCTBUH W  MBICIHTENIBHBIX MPOIECCOB, HX
pe3yJabTaTOB W OCHOBAHWI, T'PaHWIl CBOCTO 3HAHWS W HE3HAHWS,
HOBBIX IIO3HABATCJIbHBIX 3aJa4 U CPCACTB UX NOCTHIKCHUA.

Pemrenne  anreOpamdeckuxX ypaBHEHHWI, HEpPaBEHCTB; padoTa ¢
[ENbIMUA, PAUOHATBLHBIME M HPPAIHOHATBHBIMA  YUCIAMU;
CpaBHEHHE YHCJIOBBIX BBIPKEHHIA; BBITIONHEHHE MpeoOpa3oBaHUi
BBIPOKEHH, NpHUMEHssT (OPMYINbI, CBS3aHHBIE CO CBOWCTBAMH
qrce.

Paspea 8.
MHoOrorpaHHuKH

Copnepxanue yueOHOro Marepuana

16

Tema 8. 1. [Ipuzma

Omnwcanune ¥ XapaKTEPUCTHKA MHOTOTPAHHUKA, MIEPEUUCIICHHE €r0
3JIEMEHTOB U CBOMCTB.

N300parkeHHe MHOTOTPAaHHWKA M BBIMONHEHHUE IOCTPOCHUS Ha
U300paKEHUAX U MOJISIISX.

XapakTepucTKa W HM300pakeHHWe  CEUEHWs,  Pa3BEPTKH,
BBIUUCIICHHE TUTONIA/Iei MOBEPXHOCTEH.

Hcnonb3oBaHre NPUOOPETEHHBIX 3HAHUM JUIS WCCICJOBAHUS H
MOJICTAPOBAHMUS HECIIOKHBIX 3a]1ad.

Ipaxmuuecxoe 3anamue Ne 23. HaxokneHve OOKOBOW W TOTHOU
MOBEPXHOCTH MPU3MBI

Brruncnenne MMHEHHBIX 3JIEMEHTOB U YTJIOB B IMPOCTPAHCTBEHHBIX
KOH(Urypauusix, apryMeHTHPOBAHUE CBOMX CY)KJICHHUH.

Tema 8. 2. [Tapamtenenunen

Onucanve M XapakTepUCTHKa MHOTOTPAaHHUKA, NIEPEUUCIICHUE €r0o
3JIEMEHTOB U CBOWCTB.

Uzo0paskeHne MHOTOIpaHHHMKAa M BBIOJHEHHWE IIOCTPOCHUS Ha
N300paKEHUSAX U MOAECTISIX.

XapakTepucTuka W W300pakeHHWE  CEYeHHUs,  Pa3BEPTKH,
BBIYMCIICHHE IO IOBEPXHOCTEN.

Ipaxmuuecxoe 3anamue Ne 24. Tlapannenenunen

[IpumeHeHne CBOMCTB CHUMMETPHUM TIpU  pEIIEHWH  3a]ad.
Uzo0pakeHHe OCHOBHBIX ~MHOTOTPAaHHHKOB M BBIIIOJHEHHUE
PUCYHKOB IO YCIIOBHSIM 32,124

Tema 8. 3. [lupamuna

Onucanue u XapaKTCpHUCTHKa MHOI'OI'paHHUKA, MMEPEUYUCIICHUE €TI0
3JICMEHTOB U CBOMCTB.
I/Iso6pa>1<eHI/Ie MHOI'OT'paHHUMKA W BBIIIOJIHCHUC ITIOCTPOCHHUA Ha
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M300paKCHUAX W MOJICTISX.

XapakTepucTuka W W300pakeHHWE  CEYeHHUs,  Pa3BEpPTKH,
BBIUUCIICHHE IUTOMMIAaAeH ToBepxHOCTeH. M300pakeHHEe OCHOBHBIX
MHOTOTPAaHHHUKOB U BBITIOJIHEHUE PUCYHKOB MO YCIOBUSM 3a/1a4

[IpumeHeHne CBOWCTB CHMMETPHM MpPU PEUICHUH  3a/ad.
Ipakmuueckoe 3anamue Ne 25. Tlupamuna 1 M3o0pakeHre  OCHOBHBIX ~MHOTOTPAHHHKOB ¥ BBITTOJTHCHHE
PUCYHKOB IO YCIIOBHSIM 3a/1a4
Ipaxmuueckoe 3ansmue Ne26. 3anaun Ha TIOCTPOEHHE CEUEHHIA 1 llocTpoetue MPOCTEHIMX CedeHHH Ky0a, NpPHU3MBI, IUPAMUJIBL.
[Ipumenenne GakToB U CBEACHNUHN U3 TNIAHUMETPHUH.
KonTpo:bnast padora Ne 10. MHororpaHuKu 2 Hcnons3oBanne TpHOOPETEHHBIX 3HAHWN IS HMCCIEIOBAaHUS W
MOJIEJIMPOBAHMS HECJIOXKHBIX 3aj1au.
BHeaynuTopHasi camocTosiTeIbHAsi pa00oTa CTYAEHTOB: 8 Bnagenue OCHOBHBIMU MOHATHSIMA 0 TUTOCKUX u
CocTaBieHne  KapTOUYEK-KOHCYNbTanuil,  Tabmur  (KpaTkuii 1 IIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (QUrypax, HX OCHOBHBIX
CIIPaBOYHBIN MaTepuai, TMPUMEpPbl pEIIeHUs THUIOBBIX 33JaHUH, CBOCTBax; (hOpMHUpPOBaHHWE YMEHHS paclo3HaBaTh Ha 4YepTekax,
3aJlaHusl Uil CaMOCTOSTENILHON paboThl) Ha onHYy M3 TeM: «llpu3ma. MOJENSX W B pealbHOM MHpE TeOMETpHUYecKHe (UTYPHI;
[Ipsimast u HakyoHHas mpu3Ma. lIpaBuiabHas npusMay, «llupaMugbl. MPUMEHEHUE W3YYCHHBIX CBOHCTB TEOMETPUYCCKUX (GUTYp U
[TpaBupHas UpaMuzay, «CeueHust MHOTOTPaHHHUKOBY, dopMynm nmns  pemieHHs TEOMETPUYECKHX 3alad W 3amad ¢
«IIpaBuIbHBIC MHOTOTPAaHHHUKH. MIPAKTHUYECKUM COZACP KAHHUEM.
ITogrotoBka cooOmenus «l[IpaBuabHbIE MHOTOIPDAHHHUKH  Ha 3
KapTHUHAX BEIHKUX XYIOXHUKOB, B TPUPOAE, B apXUTEKType U
CTPOUTEILCTBEY.
N3roroiieHHe pa3BEPTOK U MOJIENEH MHOMOTPAHHUKOB 3
IlonroroBka cOOOMIEHWH K 3aHATHSM, COCTaBIEHHE KPOCCBOpIa 1
«MHOTOTpaHHHKI)
Paznmen 9. CopepxaHue yueOHOTro Marepuaia 10
Kpyrable Tena O3HakoMJIGHHWE C BHJAMH Tl BpalleHus, (OopMyIHpOBaHUE HX
ONpeNIeICHUI U CBOUCTB.
XapakTepucTrka W M300paKeHUE TeN BpalleHUs, UX Pa3BEPTKH,
Tema 9. 1. Hunmuuap, KoHyC 4 CEYEHUSI.
Pemenne 3amad Ha TOCTPOEHHWE CEYCHHWH, BBIYUCIEHHE [IJIVH,
paccrosiHu#, yrioB, Iuomaneil. IlpoBeneHune nOKa3aTeNbHBIX
paccyXJIeHUH TP pelIeHnH 3ajad.
O3HakOMJIGHWE C BHJAMH Tl BpalleHus, (opMyIHpoBaHUE HX
OnpeIeJICHUI U CBOUCTB.
Tema 9. 2. lllap, chepa 3 DopMyIHpOBAaHUE TEOPEM O CEYCHUHM IIapa IUJIOCKOCThIO U
IUTOCKOCTH, KacaTelbHOH K cepe. XapaKTepucTrKa U N300pakeHue
TEJ BpAIlIEeHHs, NX PA3BEPTKH, CEUCHMS.
Pemenne 3amau Ha TOCTPOEHHE CEUEHH, BBIYHMCICHUE IJIMH,
Tpaxmuueckoe sanamue Ne 27.  Tena u nosepxHocmu epaujenus 2

paCCTOHHHﬁ, YTJIOB, nnoma)leﬁ. HpOBe,Z[eHI/Ie JA0Ka3aTCJIbHBIX
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paccyXAeHUH NpHU pEeUIeHUN 3aau.

IIpumeHeHre CBOMCTB CUMMETpPUU MpPH PEIICHUH 3ajady Ha Tela
BpaIIeHUs, KOMOWHAIIHIO TEJ.

Kontpoabnast padora Ne 11. Tema u moBepXHOCTH BpaIieHUS 1
Uzo0paskeHne OCHOBHBIX KPYTJBIX TeJ U BBIMOJHEHHE PHUCYHKA IO
YCIIOBHIO 331a4U
BHeayauTopHasi caMmoCToOsITe/IbHAs padoTa CTYJeHTOB: 5 Bramenre HaBBIKAMHU MTO3HABATEILHON PeqIIEKCHH KaK OCO3HAHUS
CocraBreHne  KapTOYEK-KOHCYJIbTamWi,  Tabmur  (KpaTKwid 1 COBEpIIaeMbIX JEUCTBUH W MBICIUTENBHBIX IPOILECCOB, WX
CIpaBOYHBIN Marepuain, MNOpUMEpPhl peIIeHUs] THUIOBBIX 3aJlaHHH, pe3yabTaTOB M OCHOBAaHWM, TpaHMIl CBOETO 3HAHUS U HE3HAHUS,
3amaHusl Ul CaMOCTOSITENTFHOW paboTel) Ha Temy: «DUrypsl HOBBIX ITO3HABATENBHBIX 3371a9 M CPEJICTB UX JOCTHXKEHUSI.
BpaIEHU. YMenue npu3HaBaTh COOCTBEHHBIE OITNOKH.
BrimonHeHne TNpakTHUeCKUX 3aJaHui  penpoOAYKTUBHOTO THIIA 1 [IpumeHeHne W3YyYEHHBIX CBOWCTB T'€OMETPHUYECKHX (HUTYp U
(0TBETHI Ha BOTIPOCHI, TPEHUPOBOUHBIE YIIPAXKHEHHUS, 33/1a4H, TECTHI). dbopMyn NS pelIeHWsT TEOMETPHYECKHX 3afad W 3ajad ¢
HopaboTka KOHCIEKTa  JIGKIMH C TpUMEHEHHEeM Yy4eOHHKa, 3 MIPAKTHIECKAM COJIEPKAHUEM.
METOJUYECKON JHUTepaTyphl, COCTaBleHHE KpoccBopAa «Durypsl
BpalllEHUs.
Pazpnen 10. Copnepxanue yueOHOro Marepuana 18
Havana O3HAKOMIICHHE C TMOHSATHEM YHUCIOBOM MOCIEI0BATEIbHOCTH,
MaTeMaTH4ecKoro crioco0aMu ee 3aJaHusl, BRIYMCICHUSIMH ee WieHOB. O3HaKOMIICHHUE
aHaJImM3a. C TIOHSATHEM TIpeJiesa M0CIe0BaTEIbHOCTH.
Tema 10. 1. ITocnenoBaTeabHOCTH U MTPEIEIbI 4
IIpousBoanas O3zHakOMJIEHHE C BBIYHCICHHEM CYMMBI O€CKOHEYHOTO YHCIOBOTO
psAna, Ha MpUMeEpEe BBIYHUCICHHUS CYMMBI OSCKOHEUHO YOBIBAIOIIEH
reOMETPUYECKON IIPOTPECCUMU.
O3HaKoOMIIEHHE C TOHATHEM IPOU3BOIHOM.
Wzyuenne wu  dopmynmpoBaHme €€  MEXaHHMYECKOTO U
FEOMETPUYECKOTO CMBICTIAa, W3YYEHHE aJITOPUTMa BBIYMCIICHHS
Tema 10. 2. TipoussoaHas yHKIMK 10 MIPOM3BOHON Ha IMpHUMEpe BBIMHCIICHIA MI'HOBEHHOW CKOPOCTH W
yTI0BOTO K03 rimenHTa KacaTeIbHOH.
VYcBoenne npasuin auddepeHIUpOBaHus, TaOIUILBI TPOU3BOIHBIX
JJIEMEHTapHBIX (QYHKIMHA, nMpuMeHeHne s AuddepeHIupoBaHus
($yHKUUH, cocTaBlIeHNs ypaBHEHUS! KacaTeJbHOH.
Ilpakmuuecrkoe 3anamue Ne 28.  BplunciieHne HOpOU3BOJHOM N
1 Pemenwne 3ama4 Ha MpUMEHEHNE OTIPEIETICHNS TPON3BOTHOM
MTOMOIIBIO OMPEIEIEHHUS
Ipaxmuuecxoe 3anamue Ne 29. IIpon3BoiHbIE TPUTOHOMETPHUUECKUX 1 Hpmverierine Hpasii A pep CHIMPOBARHA, TaGHIIEI
1 CHOKHbIX (hyHKIii TPOM3BO/IHBIX SNIEMEHTAPHBIX ¢byHkuni s quddepeHunpoBaHus
hyHKIMI
[IpumeHeHne MEXaHWYeCKOT0O ¢ TeOMETPHYECKOTrO CMBICHA,
Ipakxmuueckoe 3anamue Ne 30. T'eoMeTpuyecKuil 1 MeXaHUYECKHUN 1 M3y4YeHHE aNropuTMa BBIYHCICHHUS TPOW3BOJHOM Ha MpHUMEpe

CMBICJI HpOHSBO}.‘[HOﬁ

BBIYHCIICHHSI MTHOBEHHOW CKOPOCTH M YIJIOBOTO Kod(hduImeHTa
KacaTeJILHOM.
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CocrapieHue YpaBHCHUSA KacaTeJlIbHOU B O6H_ICM BUIC.

IIpumenenue TIpaBUI muddepeHnrpoBaHus, Ta0HIIBI

Koutpoabnas padora Ne 12. IIpomsBogHas 1 MIPOM3BOAHBIX 3JEMEHTapHBIX (QyHKIMi mns auddepeHnmpoBanus
(hyHKIMI
BueaynuropHasi caMmocTOsITeJIbHASA Pa00Ta CTYyI€HTOB: 9 OBnaneHue npaBUIaMy HayqHOH OpraHu3aluu Tpyza.
CocraBieHne  KapTOYCK-KOHCYNIbTAIldH,  TaOJHI (kpaTkuii 2 Haxoxxmenne mnpow3BOAHBIX (YHKIWNA;, TMOHWMaHWEe, dYTO C
CIIPaBOYHBIN MaTepuai, TPUMEpPbl pEemIeHNs] THIOBBIX 33JaHUH, IIOMOIIBI0 TIPOM3BOJHON MOXHO OBICTPO W TIPOCTO pemaTh
3aJaHus Ui CaMOCTOSITENIbHOM paboThl) Ha OOHY U3 TeM: ¢uznueckue 3agaun.
«IlocnenoBarensHoCcTH. llOHATHE O TIpenene MOCIEAOBATEIHHOCTHY,
«lIpaBuna muddepenmmporanus. [Ipon3BomaHas CIOXKHOW (QYHKITHI,
«IIpousBoaHsble HEKOTOPBIX 3JIEMEHTAPHBIX byHKIHIY,
«l"'eomMeTpUUECKUIl CMBICI ITPOU3BOJHON. YPaBHEHHME KacaTeJIbHOM K
rpaduky GyHKIHIY.
[MoaroroBka nokiagoB u pedepatoB no Temam: «lIpunoxenue 7
¢du3nueckux npoueccony, «MccnenoBanne PU3HMYECKUX MPOIIECCOBY.
Pazpnen 10. Copnepxanue yueOHOro Marepuana 10
Havana WzydeHne TeopeM O CBSI3U CBOWCTB (PYHKIIMU W TIPOM3BOIHOM, WX
matemaruyeckoro | Tema 10. 3. [IpumeneHue mNPOU3BOJHONH K HCCICAOBAaHHIO Ha 4 (hopMynHupoBKa.
a”HaJIM3a. MOHOTOHHOCTH B SKCTPEMYMBI YcTaHOBICHHE CBS3M CBOMCTB (DYHKIIMHM W TPOM3BOJHON IO MX
IIpumeHenue rpadukam.
NPOU3BOAHOM K Tema 10. 4. Otbickanue HauOOJBIIMX W HAUMEHBIIMX 3HAYECHUH 3 Wzydyenne TeopeM O CBS3M CBOWCTB (PYHKIIMW WM TIPOHU3BOJTHOM,
HCCJIeI0BAHUIO GyHKIMH (hopMyITUPOBKA HX.
(l)yHKIIHPI Ilpaxmuueckoe 3ansmue No  3]. HccnenoBanue Q)yHKuI/H/I " 1 IIpumeHeHre npou3BOJHON JJIsl pEelIeHUs 3a7a4 Ha MCCIIeIOBaHe
nmocTpoeHue e€ rpaduka hyHKIMI
Ilpakxmuuecrkoe 3ansamue Ne 32. HanGosnplllee U HauMeHbIIIEE R e
B — 1 HauOOJbIIETO, HAWMEHBIETO 3HAYCHUS W Ha HAaXOXIEHHE
JKCTpeMyMa
KonTpoabnass paGora Ne 13. [IpumeHeHne NPOU3BOIHON K 1 [IpoBeneHne ¢ MOMOMIBIO MPOM3BOAHON HCCIEAOBaHUS (PYHKIIWH,
WCCJICJIOBAHUIO (DYHKITHH 3aJIaHHON (HOPMYJIOM.
BHeaynuTopHasi camocTosiTeIbHAsi pad0oTa CTYAEeHTOB: 5 Brnagenne HaBbIKaMu MO3HABATENHHOW pedieKCHH Kak OCO3HAHUS
CocTaBiieHMe  KapTOYEK-KOHCYNbTalmid,  Ta0mur  (KpaTKuii 1 COBEpPIIAEMbIX JIEUCTBUA U MBICIUTEIBHBIX IPOLECCOB, UX
CIIPAaBOYHBI MaTepuaji, NPUMEPbl PELICHUS TUIOBBIX 3aJaHUM, pe3yJabTaTOB M OCHOBAHWM, TpaHUI] CBOEro 3HAHUS W HE3HAHUS,
3aaHusl Ui CaMOCTOSATENBbHOM paloThl) HAa OJHY W3 TEM: HOBBIX ITO3HABATENBHBIX 3371a4 M CPEICTB UX JOCTH)KEHUSI.
«Bozpacranne u yObIBaHME (QYHKIUH. JKCTPEMYMBI (YHKITUI, YMeHue npu3HaBaTh COOCTBEHHBIE ONTHOKH.
«IIpumeHeHre TPOM3BOMHOW K  UCCICAOBaHWIO (QYHKIHMHA U
MIOCTPOEHUIO rpaduKoBy, «OcHOBHBIE (hopMyITBI
b dhepeHIIUPOBAHUSD).
BrimonHeHe MHAMBUYaIbHBIX 3aMaHuil Ha TeMy «[Ipou3BomHas», 2

«I/ICCJ'IG,Z[OBaHI/Ie (byHKI_II/II/I C IOMOIIBIO HpOH3BOﬂHOﬁ))
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CamocrosiTenbHOe BBITIOJTHCHHE MIPAKTUIECKUX 3alaHui 2
PENpPOAYKTUBHOTO THMA (OTBETHI Ha BOMPOCHl, TPEHHPOBOYHBIE
VOpaKHEHHs, 3amadd, TecThl) 1o TeMe «lIpomsBomgnas. Eé
(UBMYCCKUI U TEOMETPUICCKHIA CMBICT
Pa3zpmen 11. Copepxanue yueOHOTO MaTepuana 10
HNHuTterpan u ero Tema 11. 1. TlepBooGpasHas 2 O3HaKOMIICHHE C MOHATHEM nepBooOpa3Hoii. M3ydenne mpaBuia
NpUMEeHEeHNe. BBIYHCIICHHS TTEPBOOOPa3HOH.
IlepBooOpasnast u | [Ipaxmuueckoe 3amsamue Ne 33. Beruncienue mnepBooOpasHBIX 1 Pemenue 3amau Ha CBS3b NEPBOOOPA3HOH W €€ IMPOU3BOHOM,
HHTerpa GbyHKIMIA BBIYHCJICHHE TICPBOOOPA3HOM JIJIsl TaHHOM (DYHKITHH.
OzHakoMJIGHHE C TIOHATHEM WHTerpama. V3ydeHme Teopemsl
Tema 11. 2. Vnterpan 4 Herotona— JleiGmuma,
dopMHUpOBaHHUE MPEACTABICHHUS 00 OCHOBHBIX MOHATHAX, UACIX U
METOJIaX MAaTEMATHYECKOTO aHAIIM3A.
Ilpakmuuecrkoe 3auamue Ne 34.  BbluuclieHHE OIpPEAEIEHHOrO 1
Pemienue 3amay Ha BIYUCIICHUE UHTETpajia
WHTerpana
Ipaxmuuecxoe sanamue Ne 35. BbluncieHne Tomanei MMIOCKUX 1 Pemenue 3agau Ha NOpUMEHEHUE HHTErpajga JJisl BBIYUCICHUA
¢buryp (hM3MyuecKuX BEIMYWH W IDIOMIA e
KonTpobnast padora Ne 14. TTepsooGpasHas u HHTerpa 1 Pemenne 3ama4 Ha prMeHEHHE HepB006paSI—£0f/'I Y MHTEerpaja JyIs
BBIUMCIICHUS (U3NYCCKUX BEJIMYUH U TUIOIIACH
BueaynuropHasi caMmocTOsITeJIbHASA Pa00Ta CTyI€HTOB: 5 KontponupoBanue mporiecca u pe3yiabTaTa CaMOCTOSTEIBHOU
CocraBnenue KapTOYEeK-KOHCYIIbTAIUH, Ta0IuIL (xpaTkwuii 1 MaTeMaTHYECKOW JIeATeNbHOCTH; (HOPMHUPOBAHUE CIIOCOOHOCTH K
CIIPAaBOYHBIN MaTepuai, TPUMEpPhl pemIeHUs] THUIOBBIX 3a/IaHUH, SMONMOHAIILHOMY BOCIIPHSITHIO MaTEMaTHUECKUX OOBEKTOB, 33/1a4.
3aJaHus  JUIS  CaMOCTOSTCNIbHOM pa0oThl) HAa OIHY H3 TEM: [Tonumanue uHpoOpMaIHK, PEICTABICHHON B BUJE TEKCTA, CXEMBI,
«ITepBooOpaznas 171 WHTETpall. [IpaBuna HaXO0XKJIEHUS TaOIUIIBL; JOTIOTHEHUE TAOIHUIIBI HEJTOCTAOIIUMU TaHHBIMHU.
nepBooOpa3Hbix», «Beruncnenne wHTErpanos. Gopmyna HerotoHa— Brimonnenue apudmeTnyeckux AeHCTBUM ¢ YHCIaMH
JleitoamIay, «BRauciaeHNE MIOMIAIeH ¢ TTIOMOIIBIO0 HHTETpajay.
Cocrasiienue tecta «IlepBooOpazHasy». 1
Brimonnenue rtpaduveckoit paboThl «BbelumcieHne Iiomanen c
MTOMOIIBI0 HHTETPAJIa.
OdopmiieHre BTOpPOH YacTH MPOEKTHOW padoThl «lllmapranku mo 2
MaTemaruke. Anrebpa v Hadajga aHaIH3ay.
Pazgen 11. Copnepxanue yueOHOro Marepuaa 8
HHuTerpaj u ero O3HAKOMIICHHE C TIOHATHSAMH IUIOIIAAA W O00beMa, aKkCHOMaMHu U
npuMeHeHue. CBOMCTBaMU.
HN3mepenus B WzydeHne TeopeM O BBIYHCICHHM OOBEMOB IPOCTPAHCTBEHHBIX
reoMeTpumn Tema 11. 3. [Inomaap moBepxHOCTH TeN BparieHus. O0beMbI Tel 5 TEN, pelleHue 3a7ad Ha TpUMEHeHHe (OpPMyNT BBIYHCICHUS

00BEMOB.
Wzyuenue hopmyit Uit BRIYMCICHHS 00bEMOB MHOTOTPAHHUKOB U
TEJ BpallleHusl.
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O3HaKOMJICHHE C METOJOM BBIYHCIICHUS TUIOINAIN TMOBEPXHOCTH
chepsl.

Ilpakmuueckoe 3amsmue Ne 36. IlpuMmeHeHue wuHTErpaga s

Pemenne 3amay  Ha BBIUKMCICHHE IUIONIAACH TMOBEPXHOCTH

BBIYMCIICHHS TUTOLIaIeii U 00BEMOBY ! MIPOCTPAHCTBEHHBIX TEI
KonTpoasmas padora Ne 15, VI3MepeHus B reoMeTpuu 2 [Tpumenenue ¢hopMyn Al BBIYUCICHUS 00bEMOB MHOTOTPaHHUKOB
1 TeJ BpALEHUSL.
BueaynuTopHasi camocTosiTeIbHAsI pab0oTa CTYAEeHTOB: 3 KontponupoBanue mnporecca u pe3yjpTaTa CaMOCTOSTEIbHOU
CocraBnenue KapTOYEeK-KOHCYJIbTaIUH, TabnUI(KpaTKuit 1 MaTeMaTHYECKON MEeATeNbHOCTH; (OPMHPOBAHHE CIOCOOHOCTH K
CIIPaBOYHBIN MaTepuan, MPUMEPbl pPELIEHUs THUIOBbIX 33JaHUH, SMOIMOHATEHOMY BOCIPUSATHIO MaTEMAaTHUECKUX OOBEKTOB, 3a/1a4.
3aIaHMs 11 CAMOCTOSATEIBHOW paboThl) HAa omHy U3 TeM: «llromanm Brmmonaenne  apudMeTHUECKHX — JEHCTBHHA € YHCIIaMU;
MOBEPXHOCTEH reoMeTprueckux (puryp», «O0BEMBI TeOMETPUIECKUX (dbopMHpOBaHUE YMEHHUS MOJICITHPOBATH pEAIbHBIE CHTYalluH,
¢duryp», «O0bema mapa u miomaiab chepb». UCCIIEJIOBAaHNE  TIOCTPOEHHBIX  MOJElel, HHTEepHpeTUpOBaHHUE
Wnu noaroroBka npezeHtrauuu «3MepeHust B reoMeTpum. MOJYYEHHBIX PE3YJIbTaTOB, YMEHHE HX IMPUMEHATH; MPOBEACHUE
Odopmrnenne TpeTheil 9acTu MpoeKkTHOH pabothl «lllmapraiku mo 2 JI0OKa3aTeJbHbIX PACCYKICHUI B X0J€ pEUICHUS 3a1a4.
MareMaruke. ['eomerpusy.
Paznmen 12. CopepxaHue yueOHOTro Marepuaia 10
JJ1eMeHTBbI M3ydeHue KIaCCMYECKOTO OIpeeeHus] BEPOSITHOCTH, CBOMCTB
TeOpHUH Tema 12. 1. DneMeHTHI TEOPUH BEPOATHOCTEN 4 BEPOSITHOCTH, TEOPEMBI O CyMME BEPOATHOCTEM.
BEPOSITHOCTH U PaccMoTpenne mpuMepoB BBIUKCICHHS BEPOSTHOCTEH.
MaTeMaTHYeCKOil | [Ipakmuueckoe sansimue Ne 37. PeuieHue 3aad BEpPOSTHOCTHBIMHU . .
CTATHCTHKH MeTOaMH 1 Pemrenue 3a1au Ha BBIYKCIICHUE BEPOSTHOCTEH COOBITHIH
o O3HaKoOMIIEHHE C NpEaACTaBJICHUEM YUCIOBBIX JTaHHBIX MW HUX
Tema 12. 2. DneMeHTH MATEMaTUIECKON CTATUCTUKH 3
XapaKTePUCTHKAMH.
Ilpakxmuuecroe 3ansmue Ne 38.  Perienue 3agad MaTeMaTUYECKON 1 Pemenne npakTrdeckux 3ajad Ha 0OpaOOTKY YHCIOBBIX IaHHBIX,
CTATUCTUKU BBIYMCIICHHE UX XapPaKTEPUCTHUK
. Pemienne mnpakTUYeCcKMX 3aJady Ha BBIUYMCIEHUE BEPOATHOCTEU
KonTponbnas padora Ne 16. CraTucTrka 1 TEOpHsI BEPOSTHOCTEN 1 o
cOOBITHIA U 00pabOTKY YMCIIOBBIX JIAHHBIX
BueaynuropHasi caMmocTOsITeJIbHASA pa00Ta CTYI€HTOB: 5 Bragenne HaBbIKaMu MO3HABATENHHOU pe(IEKCHH KaK OCO3HAHUS
CocraBneHue KapTO4EK-KOHCYJIbTALUH, Ta0IuIL (xpaTkwuii 1 COBEpPILIAEMbIX JIEUCTBUA U  MBICIUTEIBHBIX IPOLECCOB, UX
CHp&BO‘IHBII:I mMarepuajl, IPUMEPbI PEIICHHUA THUIIOBBIX SaﬂaHHﬁ, PE3YIbTATOB U OCHOBaHI/Iﬁ, TpaHUIl CBOCTO 3HAHHA W HCE3HAHUA,
3a/1aHus 711 CaMOCTOSTENbHON paboThl) HA ofHy U3 Tem: «CoObiTHe, HOBBIX ITO3HABATENBHBIX 337]a4 M CPEICTB UX JOCTHXKEHUSI.
BEPOSITHOCTh COOBITHS, CJIOXEHHE W YMHOXXECHHE BEPOSTHOCTEH. Broimmonnenne — apudmernyeckux — ACHCTBHHA ¢ YHCIIaMU;
TlonsaTHe O HE3aBHCHMOCTH COOBITHID»Y, «3ajJaud MaTeMaTH4YeCKOI HaxOXXJICHWE W OIICHUBAHWE BEPOSITHOCTH HACTYIUICHHS COOBITHIA;
CTATUCTUKU. (hopMUpOBaHHE OCHOBBI CAMOPA3BUTHS U CAMOBOCITUTAHUSI.
Wnu monroToBka cooOMIEHHs K 3aHTUIO, IPE3CHTALMH HA OJHY M3 2

TeMm: «McTopus CTaTUCTUKM UM TEOPUH BEPOATHOCTEH», «Poib
CTaTUCTUKM B HAy4YHOM HCCIEIOBaHUW», «Buasl auarpamm
(cTombuaTbie, KPYyroBbIE, PAacCeMBAHHS) W WX WCIOJIL30BAHHUE IIPHU
00pabOTKE JAHHBIX HAYYHBIX HCCIEOBaHHMNA 1O (HU3HWKE, XHMUH,
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Oouonornn u reorpadum», «ChydaliHas HM3MEHYMBOCTH B IKHBOM

IpUPOAE».
Odopmnerne dveTBEPTON WacTH MpoekTHOH paboThl «lllmapranku 2
Mo  MaTeMaTHuKe. Kombunaropuxa. Cratucruka. Teopus
BEPOSTHOCTEW».
Paznen 13. Copep:xanne yueOHOTO MaTepuala 22
YpaBHenus u O3HakOMJIGHHE C MPOCTEHIIMMH CBEACHUSIMH O  KOPHIX
HepaBeHCTBA anreOpanvyecKux ypaBHEHUH, OHATHUAMH HCCIeJOBaHMs ypaBHEHHN
U CUCTEM ypaBHEHUM.
Tema 13. 1. YpaBHEHUS U CHCTEMbI YpaBHEHUH 9 N3ydeHue Teopun paBHOCUIILHOCTH YPaBHEHUM U €€ MPUMEHEHHA.
[ToBTOpEeHME 3anucu peuieHns CTaHAAPTHBIX YpaBHEHUil, IPHEeMOB
npeoOpa3oBaHMsl ypaBHEHUH Uil CBEACHUS K CTaHIapTHOMY
ypaBHeHuU10. [IoBTOpeHHEe OCHOBHBIX IPHEMOB PEILICHHS CHCTEM.
Pemenue panmoHaNbHBIX, MPPALMOHAIBHBIX, IOKAa3aTEIbHBIX H
Ilpakmuuecrkoe 3anamue Ne 39. PewieHue wuppanuoHanbHbBIX patt > MPpan ’
ABHEHH 1 TPUTOHOMETPUYECKUX YypaBHEHMH U cucTteM. lcnonp3oBaHue
yp CBOWCTB U TpaduKOB PYHKIWH IS pEeIICHUS yPaBHEHH.
O3HakoMJIEHHE € OOLIMMH BONPOCAMHU PELICHHS HEPABEHCTB MU
Tema 13. 2. HepaBeHcta 7 UCIIOJIb30BaHUE CBOMCTB W TpadukoB (QYHKIMHA TpU pEIICHUH
HEPaBEHCTB.
. Pemenne HepaBeHCTB M CHCTEM HEPAaBEHCTB C IPUMEHEHHEM
Ipakxmuueckoe 3anamue Ne 4(0). PemeHne paliluoHaJIbHBIX YpaBHEHUN .
1 pasnuyHbIX  crocoOoB.  PemieHne  cucteM  ypaBHEHMH — C
Y HEPABEHCTB
NPUMEHEHUEM Pa3JIUIHBIX CIIOCO0OB.
N Pemenne cucrem ypaBHEHMH C TIPUMEHEHHEM pa3IHMYHBIX
Ipakxmuueckoe 3anamue Ne 4]. PenieHue noxka3aTeIbHBIX YpaBHEHUN
1 crocoboB. PemieHne HepaBeHCTB M CHCTEM HEPaBEHCTB C
Y HEpaBEHCTB
[IPUMEHEHUEM Pa3JInYHBIX CIIOCO00B.
[Ipumenenne  MareMaTHYeCKUX  METOJOB U peIIeHHus
Ilpakmuueckoe 3anamue Ne 42. Pemrenne norapugmuueckux 1 coJlepKaTeNbHBIX 33/ad M3 pa3jMyHBIX o0JacTeil Hayku U
YpaBHEHUH U HEPABEHCTB MPAaKTUKU. MHTepnpeTHpoBaHUE PE3YJIbTATOB C YYETOM peaslbHBIX
OrpaHUYECHUN
Pemenne ypaBHEeHHNI ¢ MpUMEHEHHEM BCEX MPHUEMOB (Pa3IOKEeHUS
Ha MHOJKUTENIM, BBEJEHHMS HOBBIX HEU3BECTHBIX, IOJCTAHOBKH,
KonTpoabHas padora Ne 17. YpaBHEeHUs U HEpaBEHCTBA 2
rpaduueckoro Merosa). Permenne HepaBeHCTB U CUCTEM HEPABEHCTB
C IPUMEHEHHEM PA3INIHBIX CITOCOOO0B.
BHeayauTopHas caMocTosITeJIbHAs padoTa CTYAeHTOB: 10 BelinosiHeHre apu(pMETHYSCKUX ISHCTBHI C 4YHCIaMHM; BIIaJCHHE
CocraBieHne  KapTOYEK-KOHCYJIbTalMH,  Tabmuy  (KpaTKuii 2 CTaHIAPTHBIMM ~ NpHEMaMHM  pELICHUs]  PalUOHAIBHBIX |

CIIPABOYHBIN MaTepuan, MPUMEPHl pPELICHUS THUIOBBIX 33JaHUH,
3a/laHus JUIA CaMOCTOSTENBbHOM paboThl) Ha OAHY 13 TeM: «OCHOBHBIE
MPUEMBI  PELICHHSA ypaBHEHUH (pas3yio’)keHHEe Ha MHOKHUTENH,
BBEJICHUE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, Tpaduyeckuil MeTon)»,

HAPPALMOHAJIBHBIX, [I0KA3aTEIIbHBIX, CTEIEHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHMM M HEPABEHCTB, WX CHUCTEM,
HCIIONIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHUCIIE
JUIsl TIOWCKA MYTH PEeLIEHUs] U WIUIIOCTPALMK PEIICHNs YPAaBHEHUH H
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«Hcnonp3oBanne cBOicTB W TpadukoB (YHKIUHA NpU PEHICHUH
ypaBHEHUH U HeEpaBeHCTB. MeToJ HHTEpBaioBy, «PemieHue
UppalOHAIBHBIX ypaBHeHUiI», «PemeHne  MOKa3aTENBHBIX
ypaBHeHU#», «Pemienne norapudmMuieckux ypaBHeHUR», «Perienue
CHUCTEM ypaBHEHUI».

HCPAaBCHCTB.

HopaboTka KOHCHEKTa JEKUWHA C TpUMEHEHHeM Y4eOHUKa, 2
METOIUYECKOH INTEPaTyPBHI.
Pemenue TecToBBIX 3aJaHUN. 2
CocraBnenne Tecrta «llokazarempHble ¥ JorapuMuIecKue 4
YpaBHEHUS 1 HEPaBEHCTBAY.
[orTopenne |1 CopepxaHue yueOHOTro Marepuaia 2
Kypc IIpuMeHeHne npaBui JEHCTBUS HAJ YUCIAMH; HCIOJIb30BaHHE
YCTHBIX ¥ IICBMEHHBIX TPUEMOB;
O6o6maromes nosToperue. Pemenne 3a1ad 1 Pewienne ypaBHEHHI; COCTaBIICHHE U pemenye 00paTHBIX 3az[aq:
[IpoBeneHmne goKa3aTeabHBIX PACCYKICHUN B XOJI€ PEIIEHUs 3a/]1ay;
BIIa/ICHWE OCHOBHBIMH TIOHATHSIMH O IDIOCKUX U MPOCTPAHCTBEHHBIX
reOMETPHUYECKUX (PUTYpax, UX OCHOBHBIX CBOICTBAX;
KOHTpOJIbHaﬂ paGOTa Ne 18. ITOroBbIii KOHTPOJIb 3a T Kype 1 31;[;);MCH€HI/IC MOJIYYCHHBIX 3HAHUU IIPU PCHICHUN MAaTEMAaTUYCCKUX
2 dopMHUpoBaHHE YMEHHS MOAEITUPOBATh pEATbHBIE CHTYaIlWH,

BHeaynuTopHasi camocTosTeIbHasi Ppad0Ta CTYIeHTOB:

[IpocnymmBanue y4eOHBIX ayauo3anuced, MIPOCMOTP
BUIE€OMATEPUAJIOB 110 IPOMICHHBIM TEMaM Kypca MaTeMaThKa.

Odopmiienne npoekTHOH padoThl «llmapranky mo MaTeMaTHKeE.

HCCIICIOBAHNE  IIOCTPOCHHBIX  MoJeNedl, HHTepIpEeTUPOBaHUE
MIOJTyYEHHBIX PE3yJIbTaTOB, YMEHHE UX MPUMEHSTh.

dopMupoBaHHE YMEHHS PAaclO3HABaTh Ha YepTeKax, MOJAECIAX U B
pearbHOM MHpe TreoMeTprUecKie (GUTYpPhI; MPUMEHEHHE U3YUECHHBIX
CBOWCTB TreoMmeTpuuecknx ¢uryp u GopMyn s pemieHHs
TeOMETPUUYECKUX 3324 U 337a4 C MPaKTUUYECKUM COJIEpIKAaHUEM.
BrimonHenne apudMeTndecKux AeHCTBUM ¢ YHCIaMH
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9. IlepeueHb 1a0OPATOPHBIX, NPAKTHYECKUX U APYTUX BHIOB padoT

Konuuecmeo pabom:18
Konuuecmeo uacos:27

Ne Ne . KoJu-Bo
Ha3zBaHne KOHTPOJILHOH PadoThI
K/p | pa3nena 4acoB
1 Bxoouoii konmponw 2
2 2 CmeneHu, KopHu u j102apugmol 2
3 3 HUmoeosuwiii koumponw 3a | nonyzooue 2
4 3 IIpsimvle u n1ockocmu 8 npocmpancmee 1
5 4 Dnemenmol KOMOUHAMOPUKU 1
6 5 Koopounamwi u sekmopul 1
7 6 OcHogbl mpu2onomempuu 2
8 7 Dyuxkyuu u epaguxu 2
9 7 HUmoeosuwiti koumponw 3a | kypc 2
10 8 MHoeoepannuku 2
11 9 Tena u nogsepxrHocmu 8pawjenus 1
12 10 IIpoussoonas 1
13 11 lIpumenenue npouz800HO K UCCAE008AHUIO DYHKYUU 1
14 12 llepsoobpasznas u unmeeparn 1
15 13 H3mepenus 6 ceomempuu 2
16 14 Cmamucmuxa u meopusi 8eposimHocmel 1
17 15 Ypasnenus u nepaserncmea 2
18 Umoeoswiii koumpons 3a Il kypc 1
Konuuecmeo pabom:42
Konuuecmeso uacos: 47
Ne Ne KoJu-Bo
Ha3BaHue NpakTHY€CKOT0 3aHSITHS
n/p | pasaeaa 4acoB
1 1 leticmsust ¢ uppayuonanbHuIMU U YeablMu YUCIAMU 1
2 eticmeusi HAO KOMNIEKCHBIMU YUCTAMU 1
3 IIpeobpaszosanue svipasxiceHull, CO0epHCAUUX PAOUKATbL 1
4 IIpeobpazosanue @vlpadicenuti, cooepiIcaujux cmenenu ¢ 1
OpOOHBIMU U OMPUYAMETIbHBIMU NOKA3AMeAMU
5 2 IIpeobpazosanue vipadiceHutl, cooepicawyux cmeneHu u 9
Jno2apugpmol
5 Pewenue noxazamenvhuvix, nocapugpmuueckux ypagHeHull, 9
HepaseHcme u cucmem
7 Bzaummnoe pacnonoosicenue niockocmeti 2
8 3 Pewienue 3a0au na naxosicoenue 08yepanHulx y2i08 1
9 Ilepnenouxynapuocme niockocmeti 1
10 Ilocmpoenue npoexyutl 1
11 4 Pewenue npocmetiuiux kombunamopHvix 3a0ay 2
12 5 Hcnonvzosanue 6ekmopo8 npu pewieHuu HNPUKIAOHbIX 1




3a0ay4

13 Ckanspnoe npousgedenue 8eKmopos 1
14 Koopounamer eexmopa. /[nuna eexmopa. /eticmsus Hao 1
8eKmopamu
15 HUcnonvzosanue KOOpOUHam npu peutenuu 1
Mamemamuyeckux U NPUKIAOHbIX 3a0ay
16 Tpueonomempuuecxue hynkyuu y2n08 no6opoma 1
17 5 lIpeobpaszosanue mpuecoHoMempuyecKux 8blpaiceHul 1
18 Pewenue npocmetiuiux mpueoHomempuieckux ypagHeHull 1
19 Pewienue 00HopoOHbIX mpueconomempuiecKux ypagHeHutl 1
20 Ceoucmesa @dyHKyuu.: YemHoCmeo, 1
HeYemHoCmy, NePUOOUYHOCTb
7 -
21 Bospacmanue u yovieanue ¢hynkyui. Ixcmpemymol 1
22 Hccneoosanue ¢pynkyuii. [locmpoenue epaghuxos ¢hynkyutl 1
23 Haxoorcoenue 60x0601l u noIHOU NOBEPXHOCMU NPUMbL 1
24 3 llapannenenuneo 1
25 Ilupamuoa 1
26 3aoauu na nocmpoenue ceyeHuli 1
27 9 Tena u nogepxnocmu 8pawjenus 2
28 Buviuucnenue npouzeo0roii ¢ nomowvio onpeoeieHus 1
29 10 IZpouserHbuz MPUCOHOMEMPUHECKUX U CIIONHCHBIX 1
Gdyuryuil
30 Teomempuueckutl u MexanuuecKuil CMvlCll NPOU3BOOHOU 1
31 11 Hccnedosanue (pynkyuu u nocmpoenue eé epagpuxa 1
32 Haubonvuee u naumenvuiee snavenus Gynkyuu 1
33 Buviuucnenue nepeoobpasznvix ¢hynkyuil 1
34 12 Buviuucnenue onpeoenennoco unmezpana 1
35 Buiuucnenue niowaoei nnockux gueyp 1
36 13 Ilpumenenue unmecpana Ons 6vlYUCNEHUA NAOWAOeEl U 1
06EM08
37 14 Pewenue 3a0au seposmnocmuvimu memooamu 1
38 Pewenue 3a0au mamemamuuecxkou cmamucmuxu 1
39 Pewenue uppayuonanvhvix ypasHerull 1
40 15 Pewenue payuonanvhvlx ypasnenutl u Hepagencma 1
41 Pewenue noxazamenvHulx ypagueHull u HepaseHCmas 1
42 Pewenue nocapugpmuueckux ypasnenuil u Hepagencmea 1
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10. Y4eOHo-MeTOAUYECKOE U MATEPHAJIBHO- TEXHUYECKOoe o0ecneuyeHue

TpeﬁoBaHI/ISI K MUHUMAJbHOMY MaTCPUHAJIBbHO-TEXHUYCCKOMY obecrieueHuI0

Peanuzanusa nporpaMmbl JUCHUILIUHBL TpeOyeT Haauuusg ydeOHOro kaOuHeTa
MaTEeMaTHKU.

O6opynoBanue yueOHOro KabuHeTa:

Mebenp U craioHapHOe OOOPYJIOBAHME: CTOJBI U CTYJbsl NIl CTYAEHTOB (110
KOJIMYECTBY OOy4aroluxcs), JOCKa ayAUTOpHas, CTOJ MPErnoAaBaTeNIbCKUil, CTYI
IIPENOAABATENS.

Texauueckue cpenctBa o0ydeHus; npoekrop, [1K, myapTumenna.

CpenctBa 00yueHus:

* JUIsl CTYJEHTOB: Yy4YeOHMKH, pabouue TeTpajau; JAEMOHCTPAIOHHBbIE TaOJMIIbI;
MaKeThl T€OMETPUYECKUX (UTYp; TUNAKTUYECKUI MaTepuan (KapTOUKH, TECTHI);
TEXHUYECKHE CpeACTBa OOyueHHs (MyJIbTHUMEIUa HPOEKTOp, KOMIIBIOTEp) Jis
ucnosb3oBanus Ha ypokax UKT;

* QI OpernojaBaTrels:  KHUTH, METOAUYECKHME PEKOMEHJAIMM, IpOorpaMma,
IOYPOYHOE IIJIaHUPOBaHKE, KoMIbroTep (MHTEpHET).

* HEKOTOpBIE Pa3Jeiibl TUCHUILIMHBI 3aKPEIUIIOTCS nocpeactsoM tectoB Ha [IK. [l
ATOrO0 HMCHOJIb3yeTCd NakeT NpukiagHeix nporpamm Microsoft Office u YMK
JXKuBas maremMaTuka — 3TO KOMIIbIOTEPHAs CUCTEMA MOJIETUPOBAHHUS, UCCIIET0OBAHUS
Y aHaJIi3a MIKUPOKOro Kpyra 3a1a4 MaTEMaTHKU.
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11. Cnmcok JuTepatypsl IJIsl CTYI€HTOB W NpPenogaBaTeJis.

JIJIst 00VYAIOIIMXCS .

1. bammvakoB M. N. Maremaruka: airebpa ¥ Hayajga MaTeMaTUYECKOTO aHAIM3a,
reoMeTpusi: Y4eOHUK Ui CTYJACHTOB NPO(ECCHOHAIBHBIX 00pa30BaTeNbHBIX
opraHmzarii, ocBanBaroux rnpodeccun u cnenuanbHoctu CI10. — M., 2018

2. bammvakoB M. M. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHAJIM3a,
reomerpusi: COOpHUK 3aja4 NpOoWIbHON HampaBIEHHOCTH: yueO. mocolOue s
CTyA. TNpo(ecCHOHATIBHBIX  OOPa30BaTENIbHBIX  OpraHU3alluid, OCBAMBAOIIUX
npodeccun u crnenuansHoctu CI10. — M., 2017

3. bammvakor M. WM. Maremaruka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHAIN3a,
reoMeTpusi:  3aJavyHUK: yueb. mocobue sl  CTyA. MNpodecCHOHAIBHBIX
00pa3oBaTeNbHBIX OPraHM3alni, OcBauBaroUMX npodeccun u cneuuanbaoctu CIIO0.
—-M., 2017

4. bammnvakoB M. W. Maremaruka: anreOpa ¥ Hayajla MAaT€MaTHYECKOrO aHalW3a,
reoMeTpusi: DJICKTPOHHBIN y4e0.- METO/. KOMIUIEKC JJis CTY/. MpoheCCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3allni, ocBauBaronmx rnpodeccun u cnenuanbHoctu CIIO.
- M., 2017

5. I'yceB B. A., I'puropseB C. I'., Bonruna C. B. Marematuka: anrebpa u Haudana
MaTEeMaTHYECKOTrO aHamn3a, TEOMETPUSL: y4eOHUK JUTSL CTYJICHTOB

poheCCHOHANILHBIX 00pa30BaTeNIbHBIX OpPraHU3allfii, OCBAUBAIOIIMX Mpodeccuu u
crieruanbHOcTH CITO. — M., 2017

JIis ipenoxaBaTeJiei:

1. O6 ob6pazoBanuu B Poccuiickoii @eneparuu: denepanbHbiid 3aKkoH oT 29.12.2012
Ne 273-03 (B pen. enepanbubix 3akoHOB OT 07.05.2013 Ne99-@3, ot 07.06.2013
Nel120-®3, or 02.07.2013 Nel70-®3, ot 23.07.2013 No203-®3, ot 25.11.2013
Ne317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Nel5-P3, 0105.05.2014 No84-
@3, or 27.05.2014 Nel35-d3, 04.06.2014 Necl148-®d3, ¢ u3M., BHECCHHLIMH
®denepanbHbIM 3aKOHOM OT 04.06.2014 Neo 145-®3, B pea. 0103.07.2016, ¢ u3M. ot
19.12.2016)

2. Tlpuka3 MunucrepctBa oOpazoBanusi U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUM (PelepalibHOTO TOCYJAapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHIapTa
cpeaHero (IoTHOTro) o01Iero ooGpa3oBaHusD».

3. Ilpuka3 MunucrepctBa obOpa3zoBanus u Hayku P® ot 31.12.2015 Ne 1578 «O
BHECEHUM HW3MEHEHUuM B (denepanbHbli TOCYAapCTBEHHBIH 00pa3oBaTelbHbIN
CTaHAApT CpeaHero oluiero  oOpa3oBaHUsl, YTBEPKICHHBIM  MPUKA30M
MunucrepctBa oOpazoBanus U Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne
413.

4. Tlucemo JlemaprameHTa TroCyJapCTBEHHOM TMOJUTHKKM B cdepe MNOArOTOBKH
pabounx kaapoB u I1O MunuctepctBa oOpazoanus u Hayku PO ot 17.03.2015
Ne 06-259 «PexkoMeHmanuu 1O OpraHU3AIMU TOJYYEHUS CPEAHETO O0O0IIero
oOpa3oBaHHsI B Tpeelax OCBOCHHUS OOpa30BATENbHBIX IPOTPAMM CPEIHEro

npodeccnoHanbHOr0 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oO0pa3oBaHUSA C
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ydeToM TpeOoBaHUW  (efepadbHBIX TOCYIAapCTBEHHBIX  00pa30BaTEIbHBIX
CTaHAAPTOB M TMOJy4aeMod mpodecCMd WM  CICIHAIBHOCTH  CPETHETO
MpoeCCHOHAIBHOTO 00pa30BaHU.

5. Ilpumeprass oOCHOBHas oOOpa3oBaTeNbHAs TPOrpaMma CpPEIHEro  OOIIero
oOpa3zoBaHus, OA00peHHas pelieHHeM (deepaabHOro y4eOHO- METOAMYECKOTO
oObeuHeHus 1o obmemMy oopazoBanuio (IpoTokos oT 28 utonsa 2016r. Ne2/16-3).

6. bammakoB M. M. MaremaTuka: KH. JUIs TIpenoaaBatesis: MeTol. mocobue. — M.,
2014

7. bamvakos M. U., Llpranos III. M. Meroaudeckoe mocoOue Ay MOATOTOBKH K
EID. — M., 2014.

HNuTepHer-pecypcsl

1. http://[www.fcior.edu.ru (MHDOpMaMOHHBIC, TPEHUPOBOYHBIE W KOHTPOJIBHBIC
MaTrepuabl).

2. http://www.school-collection.edu.ru (Enunas KOJUICKIIAN U POBBIX
00pa3oBaTeNbHBIX PECYPCOB).

3. Exponenta.ru http://www.exponenta.ru Komnanust Softline. Oo0pa3oBaresbHblit

MaTEMaTUYECKUN CauT. MaTepI/IaHI)I Al CTYACHTOB: 3aJa4id C PpPCHICHUSAMU,

CIIPAaBOYHHUK TI0 MaTEMaTHUKE, DJIICKTPOHHBIC KOHCYJIbTAIUH.

4. Tazeta «Maremartuka» M3narenbckoro gqoma «llepBoe ceHTIOps»
http://mat.1september.ru

5. Maremaruka B OTkpbiToM Koyuiemke http://www.mathematics.ru

6. Marematuka u oopazoBanue http://www.math.ru

/. MOCKOBCKHMIA IEHTP HEMPEPHIBHOTO MaTeMaTudeckoro oopazosanust (MITHMO)
http://www.mccme.ru

8. Allmath.ru — Bcsa maremaruka B onnoM mecte http://www.allmath.ru

9. EqWorld: Mup matemaTuueckux ypaBHeHui http://eqworld.ipmnet.ru

10.Bcs smemeHTapHass MmareMatuka: Cpemssii MaTeMaTHUecKas WHTEPHET-IITKOJIA
http://www.bymath.net

11.T'eomeTrpudeckwmii moptan http://www.neive.by.rul

12.I'paduku dynakuit http://graphfunk.narod.ru

13.lnmakTudecKkre MaTepuaibl o MHPOPMATUKE U MATEMATHKE
http://comp-science.narod.ru

14 Jluckpetnass matemaTtuka: anroputmbl (mpoekt Computer Algorithm Tutor)
http://rain.ifmo.ru/cat/

15.EI'D no MareMaTuke: NOAroTOBKa K TECTUPOBAHUIO

http://www.uztest.ru
16.3amauHuK U1 TOATOTOBKH K oiMMIIMaaM o maremaruke http://tasks.ceemat.ru

17.3aHumarenbHas MaTeMaTHKa — IIKOJIbHUKAM (OJUMIIMA/IbI, UTPbI, KOHKYPCHI 1O
MatemaTuke) http://www.math-on-line.com

18.MuTepHeT-ipoekT «3amaum» http://www.problems.ru

19.Maremaruueckue 31roab1 http://www.etudes.ru
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20.Martematuka on-line: copaBoyHass uHGOpMalUs B  TMOMOUIb  CTYJEHTY
http://www.mathem.h1.ru

21.MaremaTHKa B MOMOIIb IIKOJIBHUKY U CTYIEHTY (TeCThI Mo mMareMaTuke Online)
http://www.mathtest.ru

22.MatematunKa IS IOCTyIaomuX B By3bI http://www.matematika.agava.ru

23.Maremartuka: KoHCYIbTallUOHHBIN LIEHTp NpenojaBareneil U BoITYCKHUKOB MI'Y
http://school.msu.ru

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

25.MatemaTHuyecKre OJIMMITHAIBI M OJIMMITHAIHBIC 3a0aun http://www.zaba.ru

26.Mex1yHapOIHbIHI MaTEeMaTUYECKAN KOHKYpPC «Kenrypy»
http://www.kenguru.sp.ru

21 .MockoBcKas MaTeMaTH4yecKas OJINMIINAZA IIKOJIbHUKOB
http://olympiads.mccme.ru/mmo/

28.PemeOnuk.Ru: Bpicmias matematnka ¥ SKOHOMETpUKA — 3a7adud, PEIICHUS

http://www.reshebnik.ru
29.CaiiT snemenTapHoi MatreMatuku Jmutpus [ymna http://www.mathnet.spb.ru

30.Typuup rOopomoB — MexayHaponHas MaTeMaTHUecKas OJuMIOuaaga  Jyis
HIKOJIBHKUKOB http://www.turgor.ru

31.Caiir MOuH P® http://www.edu.ru

32.http://www.mat.ru

33.06mepoccuiickuii MaTemaTruaeckuii mopran Math-Net.Ru http://www.mathnet.ru

34.Penrerutop no matemaruke: http://ege-ok.ru/category/c2-2012/

35. EI'D mopran .IlogHelii Kypc Teopud W TpakTHKA i pemenus C2
http://4ege.ru/online-matematika/3364-polnyy-kurs-teorii-i-praktiki-dlya-
resheniya-s2.html

36.Caiir: InternetUrok.ru http://www.interneturok.ru/ru/school/geometry/10-
klass/itogovoe-povtorenie-kursa-geometrii-10-klassa/dvugrannyj-ugol-0
37. Caiir: decTUBAIb MeAaroru4yeCKux 191 ()% «OTKpBITHIN YPOK».

http://festival.1september.ru/search/?cx=partner-pub-
6780034326581067%3Aeicokp-n6ye&cof=FORID%3A9&ie=UTF-

& g=Yroa+rmexay+miockoctamu&sa=llonck&siteurl=festival. 1 septembe

38. TpenupoBouHble U auarHoctTudeckue padotsl or MUOO na 2014-2015 yu.ron.
http://www.ctege.info/chto-nado-znat-0-eqge-2013/grafik-trenirovochnyih-
idiagnosticheskih-rabot-mioo-na-2012-2013-uchebnogo-goda-pervoe-i-vtoroe-
polugodiya-zadaniya-otvetyi-kriterii.html

39.Caiitr MUDU: http://live.mephist.ru/show/mathege-solutions/C2/
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MunucTepeTBo 06pasosanus KpacHospckoro kpast
KpaeBoe rocynapcraeHHOe 610KETHOE TIPO(ECCHOHANBHOE
‘obpasoBaTenbHOE ydpexueme
«KaHCKuii TEXHUKYM OTpaCIeBBIX TEXHOJOTHH 1 CElIbCKOr0 X03IHCTBAY

PACCMOTPEH ‘ YTBEPXJIEH

Ha 3aCelaHUi METOIMYECKOH KOMHUCCHH H. o. 3ame 4151 AupekTopa no YP

IMporoxon Ne 5 ,

ot «11» urons 2021 r. \ O. A. Peitarapar
: ’ «o/»Y ©F 202l

i }’/tvn;// 0. A. Actadbera

Komriext 3amaHuii Iyis IpOBeIEeHUs SK3aMeHa
[0 JUCLUIInHe MareMaTtuka

Paspabotana: AcrapreBa FOnus AnexcanapoBHa
@.1.0. npenonasarens

Kanck, 2021 1.
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IHosicHuTEeILHAA 3aNIUCKA

Jlns  mpoBeAeHWs MHCbMEHHOTO JK3aMeHa Mo AUCHUIUIMHE MareMartuka
HCIIONB3YETCSl OTKPBITHIA MEPEUYeHb dK3aMEHAlMOHHBIX paloT. Ilepedens BkIo4aeT 96
paboT, cocTaBiICHHBIX W3 U3MaHuN «COOpHMKA 3alaHUi NJIsi IPOBEACHUS MUCHMEHHOTO
sK3aMeHa 1o maTtemaTuke (Kypc A) m anreOpe m HavaimaMm aHanmu3a (Kypc B) 3a kypc
cpenneit mkonbl. 11 kmace» (aBropsi: I'.B. Jlopodees, I.'K. Mypasun, E.A. Cenoga,

U3/1aTeNIbCTBO «/JIpodar).
O6pazer; opopMiIeHUS TUTYIBHOTO JIMCTA MUCHbMEHHOM 9K3aMEHAIIMOHHOMN paOOThI
[TuceMenHas 3x3aMeHalmoHHas paboTa
1o TUCHUIIIMHE MaTteMaTuka
Bapuant Ne

Boinonauit: 00y4aromuics rpynmsl

(ORYH
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KpuTtepun oieHOK K NHCbMEHHOH 3K3aMeHALMOHHOM padoTe 10 IMCUUIIHHE
MaremaTuka

[TucbMeHHas PK3aMeHaIMOHHAs paboTa Mo AUCHUILIMHE MaTteMaTuka COCTOUT U3
JBYX 4acCTeM:

llepsas yacms (3amanus 1-7) BKIIOYAeT MATh 3aJaHUM MO anredbpe M HavaliaM
aHajaM3a M JBa TEOMETPUYECKUX 3aJaHHs. YPOBEHb CIOXHOCTA IJTHX 3aJaHUMN
ompenensiercsi  «TpeboBaHMAMM K YPOBHIO  TOJITOTOBKHM  OOYYAroIIMXCS»,
IPEeTyCMOTPEHHBIMU TPOTPAMMOI.

3ajmaHus TEpBOM YacTH HE TPEOYIOT T'POMO3JKHX BBIUMCICHUM, CIOKHBIX
npeoOpa3oBaHUil M HECTAHAAPTHBIX YMO3AKIIOUEeHUU. JIJIs MX pelleHuss JOCTaTOYHO
YMETh MHCIOJIb30BaTh OCHOBHBIE OIPEAEICHUs, BIAJE€Th MHUHUMAJIbHBIM HabOpOM
dbopMyn U anropuTMOB. 3aJaHUsl MO T€OMETPUU TPeOYIOT, MIOMUMO 3HaHUS (PopMyHd U
YMEHUS MMM  IIOJIb30BaTbCs,  OINPEACIIEHHOIO  YPOBHS  CTEPEOMETPHUYECKHX
MPEACTABICHUM, yMeHUs  padoTaTh €  M300paXEHHSIMU  MPOCTPAHCTBEHHBIX
KoH(purypamnuii. B To ke BpeMs ypoBEHb 0Ka3aTEIbHOCTH NPH BBINOJHEHUU 3aJaHUN
IIPEAINOIAraeTcsi MUHUMAJIbHBIM.

Bmopas uacmv 3k3aMEeHALIMOHHON pabOThl IO JUCUUILIMHE MaremMaThKa COCTOUT
U3 TeOMETpUYECKOro 3ajaHus (3afgaHue 8), 3aJaHus MO anredpe W HayajlaMm aHaju3a
(3amanue 9) u 3amaHus 1O TeMe «DJIEMEHThl CTAaTUCTUKU U TEOPUH BEPOSITHOCTEI)
(3amanue 10).

Bropas d4acTe cocTaBieHa W3 CTAaHAAPTHBIX 3aJaHUN, YPOBEHb CIOXHOCTH
KOTOPBIX HECKOJIBKO BBIIIE, YEM B IMIEPBON YaCTH.

Jnst momydeHus: OTMETKH «3» (yAOBIETBOPUTEIBHO) OOYYaIOIIUNCS, JTODKECH
MPaBUJILHO BBITIONHUTE JIOOBIE TIAATH 3amaHuil. OTMeTka «4» (XOpOII0) BBICTABIISETCS
MIPU BBITTOJIHEHUH JIIOOBIX ceMU 3afaHui. OTMeTka «5» (OTIMYHO) CTaBUTCS 3a AEBATH

BCPHO BBIIIOJIHCHHBIX SaﬂaHHﬁ.
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IInucsMeHHas 3K3aMeHAMOHHAas1 padoTa mo MaTtemaTuke
Bapuant 1

1. PemnTe HepaBeHCTBO

2
X®—=3X+2 y0
6 + 3x
2. Pemiure HepaBeHCTBO
log, (1—-3x) < 2.

3. Jloka:KuTe TOKIECTBO

1-2c0s’ a
T T —tga-clga

SIN COS &
4. ®yuknus y=f(X) 3amana ceoum rpapukom. YKakure:
a) obnacTh onpeaesieHus (PyHKIUY;

0) npu kakux 3HaveHusX x f(x)>0;

B) INPOMEXKYTKHM, Ha KOTOPBIX MPOU3BOJHAA MPUHUMAET MOJOKUTEIbHBIE,
OTPULIATENBHBIE 3HAUYCHUS;

I') KOOPAWHATHI TOYeK rpaduka, B KOTOPHIX KacaTeIbHbIE K HEMY IMapaljieIbHbI OCH
abcruce;

1) HauOOoJIbIIIee ¥ HAMMEHBIIIeE 3HaYCHUS (PYHKITUH.

5. HaiiTu ToOYKH IKCTpeMyMa PyHKIMHU

f(X)=3x"—4x> +2
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6. B npaBuiIbHON YETHIPEXYTOJbHON MUPAMUJIE IPOBEACHO CEYCHHE Yepe3 CepeIHbI
JIBYX CMEXHBIX CTOPOH OCHOBAHHS M CEPEAMHY HECMEXKHOTO C HUM OOKOBOTO
pedpa. KakuM MHOrOyronbHHMKOM sIBisieTcs 3TO cedeHue? Crenaiite pucyHOK U
OTMETBTE PABHBIE CTOPOHBI MHOI'OYTOJIHUKA.

7. Pagmyc oOcCHOBaHHs KOHyca paBeH 5 cM, a oOpa3yrolias KoHyca paBHa 13 cwm.
Haitnure o6beM KoHyca.

2
8. HJ'IOHIaI[B OCHOBAaHMH:A IIHUPpAMUIBI pPaBHA I ™" HHOCKOCTL, ImapauiCiibHasa
OCHOBAHHIO ITUPAMHUAbI, ACIIUT e€ Ha ABC PaBHOBCIIMKHUC 9aCTH. HaﬁHHTC IIomanb
CCUCHMS ITUPAMHUABI.

9. PemmnTe ypaBHeHMe
37 -3 =2

10. B ¢upme Takcu B naHHBI MOMEHT cBOOOAHO 10 MamuH: 5 uepHsbIX, 1 xentas u 4
3eneHbiX. [lo BBI30OBY BbIeXaja OJIHA M3 MalllWMH, CIy4alHO OKa3aBIIasics OJKe
BCEro K 3aka3unky. Hainute BEepoOsSITHOCTH TOTO, YTO K HEMY MPHUEACT KEITOe
TaKCH.

Kpurepum ouenkmu:
OtmMmeTka «3» - IATh JIIOOBIX BEPHO BBITOJHEHHBIX 3aJaHUM;
OtMeTka «4» - ceMb JIFOOBIX BEPHO BBITTOTHCHHBIX 3aJaHUH;

OtMeTKa «5» - ACBATHh JIFOOBIX BEPHO BBIITOJTHEHHBIX 3aJaHUM.
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IInucsMeHHas 3K3aMeHAMOHHAas1 padoTa mo MaTtemaTuke
Bapuant 2

1. Pemure HepaBeHCTBO

(X—6)(4x+7) <0
9-x

2. Pemiute ypaBHeHUe

27—5x _ (%)2x+l — 0

3. HaiinuTe KkopHM ypaBHeHHS

3tgX = —v'3, mpunamnexamue orpesky [0;2m].
4. ®yuknus y=f(X) 3amana ceoum rpapukom. YKakure:

a) o0nacTh onpeaesieHus PyHKIUY;

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

B) IPOMEKYTKHU, BO3PACTAHUA U TPOMEKYTKH YOBbIBaHUS (QYyHKLNU;

I') KOOPAWHATHI TOYEK rpadrka, B KOTOPBIX KacaTelbHbIC K HEMY MMapajuIeIbHBI OCH
abcruce;

1) HauOoJIbIlIee U HAUMEHbIIICE 3HAUYCHUS (PYHKIIUH.

5. Maua ¢pynxumst f(X) =3+5x+3x*, Haiiaure KOOpAMHATHI TOUKU €& rpaduKa, B

KOTOPOH yrioBOM KOA(PPUITMEHT KacaTeTbHON K HEMY paBeH -7.
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6. Toukm K, L, M wu N mnpunamgmexar pebpam, HM300paKEHHONW Ha PHUCYHKE
nupamuasl. Onpenenure, nepecekatorcs au npsmeie KL 1 MN, otpesku KN u L

/. Haiinure miomanb cedeHus mapa paauyca 41 cM MIOCKOCTHIO, POBEIEHHON Ha
paccTosiHAM 29 CM OT LIEHTpa 1mapa.

8. B mpsimoyroapHUK co cTopoHamMu 12 ¢cM u 8 cM B MEpBBIH pa3 CBEPHYT B BHIE
OOKOBOW MOBEPXHOCTH MPABUIBLHON YETHIPEXYTOJIBHOW MPU3MBI BBICOTON 8 cM, a
BO BTOPOW — MpPaBUJIBHOM MPU3MBI C TaKOW k€ BbICOTOU. CpaBHUTE OOBEMBI ITHX
MIPU3M.

9. Pemmute ypaBHeHHE

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

10. B ¢wupwme Takcu B naHHbIN MOMEHT cBOOOAHO 10 mMammH: 5 yepHbIX, 1 xenTas u 4
3eneHbIX. [1o BRI30BY BbleXana OJlHA W3 MAIllMH, CIIyYailHO OKa3aBIIAsCs OJMKe
BCEro K 3aKa3uumKy. HaliguTe BEpOSATHOCTH TOTO, YTO K HEMY IPHEACT 3€JICHOC
TaKCH.

Kpurepuu ouenku:
OtmeTka «3» - TSATh JIFOOBIX BEPHO BBHITIOJTHCHHBIX 3a[aHUM;
OtmMmeTka «4» - ceMb JII0OBIX BEPHO BBITIOJIHEHHBIX 3aaHU;

OtMmeTKa «5» - JCBATDH JTHOOBIX BCPHO BLIINMOJIHCHHBIX SaHaHHﬁ.

59



Ipunoxenne Ne 2

IIpuMepHbIe TeMbI peepaToB (A0KJIAA0B), HHIANBUAYAJIBHBIX IPOEKTOB

e HenpepsiBHbIE ApOOH.

e [IpuMeHeHHE CIOKHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
e [lapamiensHOe NPOEKTUPOBAHUE.

e (CpenHue 3HAUYCHUS U UX IPUMEHEHUE B CTATUCTHUKE.

e BekropHoe 3a/1aHne MPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE.

e (Cll0)KEHUE TapMOHUYECKUX KOJIEOaHU M.

e ['paduueckoe pernieHrue ypaBHEHHI U HEPABEHCTB.

e [lpaBunbHbIE U OTYNPABUIHLHBIE MHOTOIPAHHUKH.

e KoHuueckue ceyeHus U UX MPUMEHEHUE B TEXHUKE.

o [lonsarue nuddepennmana 1 ero NPUIOKESHHUS.

e (CXxembl NIOBTOPHBIX UCNIBITAHUN bepHymm.

L4 HCCJ’IGI{OB&HI/IG ypaBHeHI/Iﬁ N HCPABCHCTB C IIapaMCTPOM.
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Ipuaoxenne Ne3d

Hepequb JUYIHOCTHBIX PE3yjabTaToB C YIETOM BOCIIUTATEIbHOM HamnpaBJCHHOCTHN

Bocnurtanue siBiseTcss 0JHON M3 BaKHEUIIIMX COCTABISIONIMX 00pa30BaTEIbHOTO
nporiecca. COBpPEeMEHHBI  HAllMOHAJIBHBIM ~ BOCHUTATENbHBIA  HJ€al —  3TO
BBICOKOHPABCTBEHHBIM, TBOPYECKUM, KOMIIETEHTHBIN rpaxiaanuH Poccun. JloctrkeHue
o0IIMX KOMIIETEHUMH M JIMYHOCTHBIX pe3ynbTaToB, npenycMoTpeHHbix PI'OC CIIO
[IIIKPC, sBnsgercs uenpio padboyell mnporpaMmbl BocnuTaHus. B cBowo ouepenb,
colepkaHue y4eOHOW JAMCHMIUIMHBI ~MaremaTtuka oOecreyuBaeT JIOCTHUKEHUE
0Oy4aroIMMUCs CIAEAYIOIUX JIMYHOCTHBIX PE3yJIbTaTOB:

Koxa HaumenoBanmne pe3dyJjibTaTa BOCIUTAHUA

ChopMUpOBaHHOCTb OCHOB CaMOpa3BUTUSI M CAMOBOCIHUTAHHUS B COOTBETCTBUHM C
JIP 5 | oOmieuenoBedyeCKMMU HEHHOCTSAMHA W HJeallaMH TPaKIAHCKOTO OOIIeCTBa; TOTOBHOCTHh H
CIIOCOOHOCTH K CAaMOCTOSITEIBHOM, TBOPYECKOI U OTBETCTBEHHOM JESITEIHHOCTH.

TonepanTHOE CO3HAHUE U MOBENECHUE B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTb U CIIOCOOHOCTH
BECTU JUAJIOT C JPYTMMHM JIIOJbMM, JIOCTUraTh B HEM B3aMMOIIOHMMAaHMsI, HAXOJUTh OO0IINe
LUeJIW M COTPYAHHMYATh IS HUX JOCTHXKEHUS, CHOCOOHOCTh IPOTHUBOCTOATH HJICOJIOTHH
OKCTpEMHU3Ma,  HAaIMOHANW3Ma, KceHopoOWM, TUCKPUMHUHAIMKA 10  COIHMAJIBHBIM,
PEJIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM MPU3HAKaM U JPYT'MM HEraTUBHBIM COLIMAJIBHBIM
SIBJICHUSIM.

JIP 6

HaBbiku coTpynHuUYecTBa CO CBEPCTHHKAMH, JE€ThMH MIIAJIIET0 BO3PacTa, B3POCIBIMHU B
JIP 7 | oGpa3oBaTenbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIEN0BATEIbCKOM, MPOCKTHON W
Apyrux BuJaax JCATCIbHOCTH.

JIP 8 HpaBCTBeHHOe CO3HAHUC U ITOBCACHUC HAa OCHOBC YCBOCHUS O6H_Ie‘leJ'IOBe‘{eCKI/IX LIEHHOCTEH.

['oToBHOCTE ¥ CHOCOOHOCTH K 0Opa3oBaHHWIO, B TOM YHCIE CamMoO0Opa3oBaHWIO, Ha
JIP9 | mpoTshKkeHUH BCEW >KU3HU; CO3HATEIILHOE OTHOIICHHE K HENPEpPhIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO yCIIENTHON MPOo(dhecCHOHANBEHOM U 00IIECTBEHHOU e TEIEHOCTH.

OCTETHYECKOE OTHOIICHHE K MHDPY, BKIIO4Yasd ICTCTUKY 6BITa, HAaYYHOTO W TCXHHUYCCKOI'O

JIP 10 .

TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIIICHUH.

Oco3HaHHBI BBIOOp Oymymieil mpodeccuu W BO3MOXKHOCTEH peanu3aliud COOCTBEHHBIX
Jip 3 | AKMSHEHHBIX IIAHOB; OTHOLICHHE K MPOoECCHOHATIEHON JESATENHPHOCTH KaK BO3MOXKHOCTH

y4acTHUs B pEIIEHUH JMYHBIX, OOIIECTBEHHBIX, TI'OCYJApCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
pooeM.
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IIpunoxenue Ned
Coaep:xaHue TUCHUILIMHBI ¢ Y4€TOM NPO(decCHOHAIBHON HANIPABJIECHHOCTH

[IpenonaBanne oOIIE00pa30BaTEIbHON TUCHMIUIMHBI MaTeMaTuka ¢ y4eToM
npodeccuOHaTbHON HANPaBICHHOCTH OCHOBHBIX 00pa30BaTENbHBIX MPOrpaMM CPETHETO
npodeccuoHambHOTO O0pa3oBaHMsl, pealn3yeMbIX Ha ©0a3e OCHOBHOTO OOIIETO
oOpasoBanus (yrB. Pacopspokennem Munnpocsenienust Poccunt ot 30.04.2021 Ne P-98)
OCYIIECTBIISIETCS 3 CYET BHEAPEHHSI B pab0Uyr0 MporpaMMy NPUKIIAIHbBIX 33aHUN:

B cBsa3u ¢ 3tuM B CTpyKTypy paboueil mporpammsl mo o0iieodpa3oBaTeiabHOI
AMCUUIUIMHE MaremaTtuka B TPAaKTUYECKHE 3aHSATHS BKIIOUEHBI TEKCTOBBIC 3ajauH,
COOTBETCTBYIOIIHNE PO ECCHOHATBHOW HAPABICHHOCTH.
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