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1. IACIIOPT MPOT'PAMMBI YYEBHOM JTACIUILIMHBI
1.1. Ob6saacTh NpuMeHEHHUsI MPOrPaMMBbI

Pabouas nporpamma yuebnoit aucrumnuasl b/1.04 Marematuka siBisieTCsl 4acThl0 OCHOBHOM
npodeCCHOHAIBHONW 00pa3oBaTebHOM MporpaMMbl B cooTBeTcTBHH ¢ PI'OC 1o crenuaabHOCTH:
09.02.07 UudopmanmoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHHE.

[Iporpamma pa3paborana B cooTBeTcTBUH ¢ [IpuMepHO# mporpaMmon 0011eo0pa3oBaTeIbHOM
y4eOHOH nucuumianHbl «MaremaTuka» A Ipo(ecCHOHANbHBIX 00pa30BaTeIbHbIX OpraHU3aLui 10
penakuueir bammakoBa M.U., pexkoMeHnoBaHHON DenepalibHBIM TOCYJAPCTBEHHBIM ABTOHOMHBIM
yupexxaenneM «®DenepanbHblii MHCTUTYT pa3BUTHA oOpazoBanus» (PIAY «DPHUPO») B kauyectBe
MPUMEPHOM MPOTrPaMMBI JUIsI peIN3alui OCHOBHOM podecCHOHaIbHON 00pa30BaTeIbHON POrPaMMBbI
CIIO na 6a3ze OCHOBHOrO OOIIEr0 OOpa3oOBaHMs C IOJyYEHHEM CpelHero oomero ooOpa3oBaHus,
npotokosn Ne 3 ot 21 utonsg 2015r. u DepepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB

(mamee — ®I'OC) mo cHenmuaNbHOCTIM CpeaHero MpodeccuoHabHOr0 obpa3zoBanus: 27.02.03
ABTOMAaTHKA U TEJIEMEXaHHKa Ha TPAHCIIOPTE (KEJIE3HOJOPOKHOM TpaHcnopte) (yTB. mpukazom Ne 447
ot 7 mas 2014 r.)

Pabouas mporpamma y4eOHON AMCUMIUIMHBI MpEJHA3HAYCHA IS W3YYEHUS MaTeMaTHKU B
npodeccuoHambHBIX  00pa3oBaTenbHbIX opranm3anusax CIIO, peanmsyrommx 00pa3oBaTEIbHYIO
IporpaMMy CpeIHEero oO0Iero oOpa3oBaHHs B Ipeleinax OCBOCHUS OCHOBHOH 00pa3oBaTeIbHOMN
nporpammbl  CIIO (OOIl CIIO) nHa 0a3e ocHOBHOro oOmiero o0pa3oBaHUs MPHU MOATOTOBKE
KBAJIM(HUIHUPOBAHHBIX pabOYMX, CIyXallUX U CHEHHMAIMCTOB CpPEJHEro 3BeHa, B JApPYrux
poeCCHOHATILHBIX 00pa30BaTEIbHBIX OPraHU3ALUAX, PEATU3YIOIUX 00pa30BaTENbHYIO IPOrpaMMy
cpeaHero obuiero oopazoBanus B npenenax ocBoeHus ocHoBHoi OOIT CITO Ha 6a3e 0CHOBHOTO 00111er0
o0pa3oBaHMs, B JIOTOJHUTEIFHOM IMPO(ECCHOHATFHOM 00pa30BaHWHM (B MpOrpaMMax MOBBIIICHUS
KBaJTM(HUKAIMKA U TEPENOArOTOBKH) U MPOPECCHOHATBHON MOATOTOBKE CIEIUATNCTOB TEXHUYECKOTO
npodwmis no HanpasieHusM: 27.00.00 YpaBneHne B TEXHUUECKUX CUCTEMax

1.2. Mecto IMCHMIIMHBI B CTPYKTYpe OCHOBHOW mnpodeccHoHAIbLHONH o00pa3oBaTebHOM
NporpamMmbl: u3ydaercs B o0mieoopazoBarenbHoM Hukie yueoHoro miana OITOIT na 6aze 0CHOBHOTO
o01ero 00pa3oBaHus ¢ MOJTYYSHHEM CPETHEro 00IIero o0pa3oBaHUs

1.3. Hesan u 3a1a4y JMCHUIIIMHBI — TPeOOBAHMSA K Pe3y/IbTATAM OCBOCHUS N CUMIIJIMHbI:
OcBoenmne cojiepkaHuss y4eOHOM  JTUCHMIUIMHBI ~Marematuka oOecreduBaeT  JIOCTHIKEHHE
00y4aroIUMUCs CIEAYIOINX Pe3yIbTaToB:

JIMYHOCTHBIX:
- c(OPMUPOBAHHOCTh MPEJACTABICHUA O MaTeMaTHKe KaK YHHUBEPCAaJIbHOM SI3bIKE€ HayKH,
CPEICTBE MOJEINPOBAHMS SIBJICHUI U MPOLIECCOB, UAESIX U METOAAX MAaTEMATHKH;
- MOHMMaHWE  3HAYMMOCTHM  MaTEeMaTHKU  JUIsl  HAYyYHO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTU OOIIeueloBEYeCKOl KyJIbTyphl depes
3HAKOMCTBO C UCTOpHEN PA3BUTHS MAaTEMATUKH, SBOJIFOLINEH MAaTEMATHYECKUX HUJIEH;
- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOI'O BOOOpPAXXEHUs, AITOPUTMUYECKOMH
KyJbTYpbl, KPUTUYHOCTH MBILIUIEHUS HAa YPOBHE, HEOOXOAMMOM i Oyaymied mpodeccruoHanbHON
JesTeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs M caMO0Opa30BaHuUs;
- OBJIaJICHE MaTEeMaTHUYECKMMH 3HAHUSMU U YMEHUSMH, HEOOXOIUMBIMH B TIOBCEIHEBHOM
KHU3HH, JUTSI OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUILIUH U JUCUUIUINH POPECCHOHATILHOTO
LUKJIa, JUIsl TOJydeHuss o0pa3oBaHUs B 00NacTAX, HE TpeOyoIuX yriayOJeHHONH MaTreMaTH4ecKOon
MIOATOTOBKY;
- TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHuIO, B TOM YHCIIe CaM000pa30BaHUIO, Ha MPOTSHKEHNUN
BCEHl KM3HM; CO3HATEIIbHOE OTHOLIEHHWE K HENpEephIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCIEUIHOMN
po¢eCCHOHAIIBHON 1 00IIIECTBEHHON JIEATEILHOCTH;
- TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPYECKOM U OTBETCTBEHHOM JESITEIbHOCTH;
- TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYTHUYECTBY CO CBEpCTHUKAMU B 00pa30BaTeIbHOM,
OOIIIECTBEHHO IOJIE3HOM, yueOHO-NCCIIeA0BATENLCKOM, MPOSKTHOM U APYTUX BUAAX NEATEIHHOCTH;



- OTHOILIEHHE K NMPO(ECCHOHAIBHON JEATENbHOCTH KAaK BO3MOYKHOCTH Y4YacTHUs B PELICHUH
JINYHBIX, OOIIIECTBEHHBIX, roCy/1apCTBEHHBIX, 00IIIeHAIIOHAIBHBIX npobiem; .
MeTanpeIMeTHbIX:
- YMEHHME CaMOCTOSITENIbHO ONpEAENATh 1€MW JACATEIbHOCTH U COCTaBIISATH  IIJIaHbI
JESATEIIBHOCTH; CaMOCTOSITENIBHO OCYILECTBIATh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH ICSITEIBHOCTD;
HCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI U1 JOCTUKEHUS MIOCTABICHHbIX LIE€JIEH U pean3alyy I1aHOB
NesITeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATErHMH B PA3JINYHBIX CUTYalHAX;
- YMEHME MPOAYKTUBHO oOOIIaTbCcsl M B3aMMOJEHCTBOBaTH B IIPOLIECCE COBMECTHOM
NesTeIbHOCTH, YYUTBIBATh IMO3ULMM JPYI'MX YYAaCTHHUKOB JESATEIbHOCTH, 3((eKTHBHO pa3periaTh
KOH(JINKTHI,
- BJaJICHME HaBbIKAMM II03HABATEJIbHOW, y4eOHO-MCCIIEOBAaTEIbCKO M MPOEKTHOM
NeSTeIbHOCTH, HABBIKAMH Pa3pelIeHusl MpoOJIeM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIEHOMY
IIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIM4YHbIX METOI0B [IO3HAHNUS;
- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSATENbHOM HMH(POPMALMOHHO-TI03HABATEIHHOM
NESTeIbHOCTH, BKIIIOYAs YMEHHE OPHUEHTHPOBATHCA B pa3IMYHBIX MCTOYHUKAX HHMOpMAaIMH,
KPUTHYECKH OIICHUBATh U MHTEPIPETHPOBATH HHPOPMAIUIO, TOTy4aEMYIO U3 Pa3IHYHBIX HCTOYHUKOB;
- BIIQICHUE A3BIKOBBIMU CPEICTBAMHU: YMEHME SICHO, JOTMYHO M TOYHO M3J1araTb CBOK TOUKY
3peHus, UCI0JIb30BaTh aIEKBATHBIE SI3IKOBBIE CPEJICTBA;
- BJIaJIeHHE HAaBbIKaMM [103HABATEIbHOMN pe(IeKCUN KaK OCO3HAHUS COBEpILIAEMbIX IeHCTBUI U
MBICIUTENBHBIX NIPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHUI, IPaHMI] CBOEr0 3HAHUS U HE3HAHUS, HOBBIX
[IO3HABATENIbHBIX 3a/1a4 U CPEICTB IJI UX TOCTUIKEHUS;
- [EJIEyCTPEMIICHHOCTD B TOMCKAX M MPHHATHH PEIICHHHA, COOOPa3UTEIbHOCTh M WHTYHUIHS,
Pa3BUTOCTh NPOCTPAHCTBEHHBIX MPEACTaBIECHUHN; CIIOCOOHOCTh BOCIPUHUMATh KPacoTy U FapMOHHIO
MUDa;
NpeIMeTHbIX:
- c(OPMHPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKE KaK 4YacTH MUPOBOU KYJBTYpPBI U MeCTe
MaTeMaTUKd B COBPEMEHHOM LMBWIM3ALUM, CIIOCOOAX OIMCaHMS SBJICHUHM peaJbHOro MHUpa Ha
MaTEMaTHYECKOM SI3bIKE;
- C(OPMHUPOBAHHOCTh INPEACTABICHUH O MaTeMaTHYECKUX MOHATUAX KaK BaKHEMIIMX
MaTeMaTHYeCKUX MOJENAX, MO3BOJSIOLIMX OINUCHIBaTh M H3y4yaTh pa3HbIE IPOLIECCH U SBIICHUS;
ITOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMSI MATEMaTHUYECKUX TEOPUH;
- BJIQ/ICHUE METO/JaMM JI0Ka3aTeIbCTB W aJITOPUTMOB pEIIEHUS, YMEHHE HX IMPUMEHSTH,
IIPOBOAMTH JOKA3aTENIbHBIE PACCYKIACHMS B XOJI€ PELLIEHUS 3a7ay;
- BJIQ/ICHUE CTaHAAPTHBIMU TpUEMaMH PpELICHUS pPALUOHAIBHBIX W HPPALUOHAIBHBIX,
[IOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUII M HEPABEHCTB, MX CHCTEM;
HCIOJIb30BAaHNUE TOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM, B TOM YHCJE JUIsl MOUCKA IYTH pELIeHHs U
WJUTIOCTPALY PEIICHNS] YPAaBHEHUIN U HEPABEHCTB;
- c(OPMUPOBAHHOCTb MPEICTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMAaTHUECKOTO aHAJIN3a U UX
CBOMCTBAX, BJI/ICHUE YMEHHEM XapaKTepHU30BaTh MOBeeHUE (DYHKIMH, UCIIOIb30BaHUE TOTYYEHHBIX
3HaHUM T ONIMCAHUS U aHAIN3a PEAIBHBIX 3aBUCUMOCTEN;
- BJIQJICHUE OCHOBHBIMHM IIOHATHSIMH O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHUX
¢urypax, uX OCHOBHBIX CBOMICTBax; C(OPMHUPOBAHHOCTh YMEHHS pAaclo3HaBaTb TIE€OMETPHUYECKHE
¢burypsl Ha uepTexax, MOJENAX M B pEAIbHOM MHpPE; NPUMEHEHHE M3YyYCHHBIX CBOWCTB
reoMeTpuyeckux Guryp u Qopmyin A peuieHHs FeOMETPUUYECKUX 33/ad M 3a/lad ¢ MPaKTHUYEeCKUM
COJIEP/KAHUEM;
- c(OpMHUPOBAHHOCTH TNPEACTABICHUI O Mpolleccax U SBICHUSX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE, OCHOBHBIX MOHATUAX 3JIEMEHTApHOU
TEOpUU BEPOSTHOCTEHM; YMEHUN HAXOAWTh M OLEHUBATh BEPOSTHOCTH HACTYIJICHUS COOBITUH B
IIPOCTENIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIy4yalHbIX BEIHYNH;
- BJIa/ICHUE HABbIKAMHU HCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpHU PEIIeHUU
3a1ad.
B pe3ynbrare ocBOEHUS NUCHUIUIMHBI O0YYaIOLIUIICs T0JKEH YMeTh!
- BJIAZIETh METO/IaMHU J0KAa3aTENIbCTB U AJITOPUTMOB PEIICHHUS;
- IPUMEHSTH, IPOBOJUTH JI0KA3aTeIbHbIE PACCYKICHUS B XOJI€ PEIICHU 3a/1a4;



- BJIQIETh CTaHJAPTHBIMU IPUEMaMM PELICHMs PallMOHAIBHBIX M MPPALMOHAIbHBIX, IIOKAa3aTEIbHBIX,
CTETIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUI U HEPABEHCTB, HX CUCTEM;
- HCIOJb30BaTh I'OTOBBIE KOMIBIOTEPHBIE IMPOTPaMMBbl, B TOM 4YMCJ€ Ul MOMCKA IYyTH PELICHUs U
WUTIOCTPAIMK PELICHUs YPAaBHEHUI U HEPABEHCTB;
- BJIaJIeTh YMEHHUEM XapaKTepU30BaTh OBEJCHUE PYHKLINH;
- HCII0JIb30BAaTh 10JIyYEHHbIE 3HAHMSI ISl ONMCAHMSI U aHAJIM3a pPeaJIbHbIX 3aBUCUMOCTEN;
- BJAJIeTh OCHOBHBIMHU IOHSTHUSAMHU O IJIOCKUX U NPOCTPAHCTBEHHBIX I'€OMETPUUYECKHX (PUrypax, UX
OCHOBHBIX CBOMCTBAX;
- pacro3HaBaTh FeOMETpUUECKUE (PUIyphl Ha YepTeKax, MOJEIAX U B peaIbHOM MUDE;
- IPUMEHSTh U3Y4YCHHBIE CBOMCTBA r€OMETPUYECKUX (DUTYDP U (POPMYIT TSl PELICHUSI TEOMETPUIECKUX
3aJja4 M 3a/1a4 ¢ MPaAKTUYECKUM COAEPIKaHUEM;
- BJIaJIETh HaBbIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAaMM MPH PEIICHUH 3a/1a4;
- HAXOJUTb 1 OLIEHUBATh BEPOATHOCTH HACTYIJICHUSI COOBITHI B IPOCTEHIINX MPAKTUYECKUX CUTYaLUAX
Y OCHOBHBIE XapaKTEPUCTUKH CIyYalHBIX BETUYMH.
B pe3ynbrare 0CBOGHUS IUCLUIIIMHBI 00y4atoLuics JOIKEH 3HATD!
- IPEJICTaBIICHUS] O MAaTEMAaTUKE KaK YaCTH MHPOBOW KYJbTYPHl U MECTE MAaTEMAaTUKU B COBPEMEHHOMN
LUBWIN3ALUY, CIOCO0aX ONMUCAHUS ABJICHUN PEealbHOI0 MUpa Ha MATEMAaTUYECKOM SI3BIKE;
- TpPEACTAaBICHHSA O MATEMaTHYECKUX MOHATHUSAX KaK BAKHEHIIMX MaTEeMaTHYECKUX MOJIEIX,
MO3BOJIAIOIIMX OINUCHIBATE M M3yuyaTh pa3HbIE NPOLIECCHl M SBJICHUSA; MOHMMATh BO3MOXKHOCTH
aKCHOMAaTUYECKOTO MOCTPOEHUSI MaTEMATUYECKUX TEOPUIL;
- IPEJCTaBICHUs 00 OCHOBHBIX TOHATUSAX MAaTEMAaTHUYECKOI0 aHAJIN3a U UX CBOMCTBAX;
- MpeACTaBNeHUA O MpoLeccax W ABNEHWAX, WMEIOLWMX BEPOATHOCTHbIA XapaKTep, CTaTUCTUHECKMX
3aKOHOMEPHOCTSX B PEaIbHOM MHUPE, OCHOBHBIX IMOHATHUAX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEH.
OcBoeHnne y4eOHON JTUCHMITIMHBI HAPaBJIEHO HAa pa3BUTHE OOIIMX KOMIIETEHLUH, IPEayCMOTPEHHBIX
®I'OC no cneuuanbHOCTH:
OK 01. BeiOupats croco6bl pemeHus 3agad NpopecCuOHaIbHON eATeIbHOCTH, MPUMEHHUTEIbHO K
Pa3IMYHbIM KOHTEKCTAM.®
OK 02. OcymecTBisaTh NOHUCK, aHAIM3 M UHTEPIpEeTalui0 HHpOpManuu, HEOOXOAUMOW s
BBIIIOJIHEHUS 33/1a4 NPOPECCUOHATBHON JAESITEIbHOCTH.
*OK 03. IInanupoBath U peaqn30BbIBaTh COOCTBEHHOE NPO(PECCHOHATBHOE U IMYHOCTHOE Pa3BUTHE
*OK 04. PabGortarb B KOJUIEKTMBE M KOMaHzae, 3(PPEKTUBHO B3aUMOAEWCTBOBAaTH C KOJUIETaMH,
PYKOBOJICTBOM, KJIIMEHTaMH.
*OK 05. OcyuiecTBiATh YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIIMIO HAa TOCYJApPCTBEHHOM $I3BIKE C YUETOM
0CcOOEHHOCTEH COLMANBHOTO U KYJIBTYPHOIO KOHTEKCTA.
*OK 06. IlposiBisTh Tpa’kIaHCKO-NAaTPUOTUYECKYIO TMO3UIINI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE O0I€YETI0BEYECKHUX IEHHOCTEH.
*OK 07. CopeiicTBOBaTh COXPAHEHUIO OKpY’KAIOILIEH Cpeapl, pecypcocOepexeHunto, 3p¢GeKTUBHO
JIeWCTBOBATh B UPE3BBIYAIHBIX CUTYAIHSX.
*OK 08. Ucnonb3oBaTh cpeacTBa GU3NYECKON KyJIbTYpbl JJIsl COXPAHEHUS M YKPEIUIEHUs 3J0pPOBbS B
nporecce NpodecCHOHAIBHOM AEATENIbHOCTH U MOAJIEpKaHUEe HEOOXOJMMOro YpOBHs (PU3HYECKOMH
MOATOTOBJIEHHOCTH.
*OK 09. Mcnone3oBaTh HH(OPMAIIMOHHBIE TEXHOJIOTUHU B MPO(ECCHOHANBHON JESITeIbHOCTH.
1.4. Konu4vecTBO 4acoB Ha 0CBOEHHME IPOrPaAMMBbI AUCHHUILIMHBI:

MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyuatorierocs 244 yac,

B TOM YHCIIE:
00s13aTeNbHON ayJUTOPHON yueOHOM Harpy3ku obydatomierocs 234 yaca,
CaMOCTOATENLHON PaboThl 00yUar0IIerocs 4 4aca;
HK3aMeHa 6 vacos.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM TUCIUTLIMHBI
2.1. O6beM yueOHOH TUCIMTIHHBI M BUAbI YUeOHOM padoThl

Bun yuednoii padoTnl

Oobvem uacos

MaxkcumanbHasi ydeOHAs HArpy3Ka (Bcero) 244
Q6s13aTebHAsE AyINTOPHAs yueOHasi Harpy3ka (Bcero) 234
B TOM YHCIIE:

MIPAKTHYECKUE 3aHATHUS 84
CamocTosiTeibHast padoTa 00yuaronierocs (Bcero) 4

B TOM YHUCIJIC:

Pacuemno-epagpuueckue pabomoi

Umoeosas ammecmayus 6 popme — sx3amena (2 cemecmp)




2.2. TemaTu4eCcKMid IJIAH U CO/eP:KAHNE Y4eOHOM JUCUUILIMHBI MATEMATHKA

HaunmeHnoBaHue pa3aeioB u
TeM

Copep:xanue y4eOHOr0 MaTepHaJia, NPaKTHYeCKHe Pa0OThI, CAMOCTOATEIbHAsI padoTa 00y4aIOLIHUXCH

O0beM yacoB

YpoBensb
OCBOEHUS

1

2

4

BBenenue

1. Marematuka B HayKe, TCEXHUKEC, I3SKOHOMUKE, I/IH(l)OpMaIII/IOHHI)IX TCXHOJIOTHAX H HpaKTH‘-IeCKOfI
JACATCIbHOCTU.

1

2. Uenu w 3amayMl U3yueHHs MATCMAaTHUKH B YUYPEKICHHUSIX HAYaJbHOTO M CPEIHEro MpodhecCHOHATHLHOTO
obpazoBaHmsl.

Tema 1. PasBuTHE IOHATHSA O
qucjae

ConepxaHue yaeOHOro MaTepuaia

12

1.1. Ilenple M parmoHaIbHBIC YHCTIA.

1.2. ]JleiicTBUTEIBbHBIC YUCIIA.

1.3. lpubnuoicennvle sviuucienus. Ipubaudicennoe 3Havenue 8eIuyUHbl U NO2PEeUHOCIU RPUOIUICEHUT.

1.4. Komnnekcuvle yucha.

ITpaktuueckas padotaNel. ApudMeTHueCKUE ISHCTBUS HAJl YUCIAMH, CPABHCHHE YHMCIIOBBIX BRIPAKCHH.

ITpaktuueckas padora Ne 2.IIpubirkeHHbIC 3HAYCHUS BEJIMYHMH U MOTPEITHOCTH BhIYUCIICHHA.

NININ (N

Tema 2. KopHu, cTenenu u
Jorapupmsl

Cozepxanne yueGHOTO MaTepUaa

26

2.1. KopHH HaTypaJbHOU CTEIICHH W3 YHCIa U MX CBOHCTBA.

2.2. CreneHu ¢ padrOHAJIIbHBIMHU IMOKA3aTCIIAMU, X CBOICTBa

2.3. CreneHu ¢ Z[ei’ICTBI/ITeHBHBIMPI IIOKAa3aTCIIIMU.

2.4, Cesoticmea cmenenu ¢ 0elicmeumebhbiM NOKA3amesiem.

2.5. OcHOBHOE JIOTApU(DMUIECKOE TOKIECTBO.

2.6. JlecaTHIHBIC U HATYPAJIbHBIC JOTapu(MEIL.

2.7. TlpaBwuia neiicTBuii ¢ orapudmamu.

2.8. Tlepexon K HOBOMY OCHOBAHHIO.

2.9. Tlpeobpa3oBaHne paOHANBHBIX, HPPALMOHAIBHBIX, CTETICHHBIX, ITOKA3aTeIbHBIX U JOTapu(PMHUICCKUX
BBIPAKEHUI.

14

[IpakTryeckas padora Ne3 BrerunciieHue v cpaBHeHHE KOpHEH. BBIOTHEHNE pacdeToB ¢ paHKaIaMH.

IpakTryeckas padora Ned HaxoxkneHue 3HaUCHUN CTETICHEH C pallMOHAIBHBIME MOKa3aTelssMu. CpaBHEHHE
creneHell. IIlpeoOpa3oBaHusl BEIpaKEHHUI, COAEPKALTIX CTECIICHH.

N
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Ipaktuueckas padoraNe5 HaxoknaeHue 3HaueHus jorapudma mo nmpou3BOJIbHOMY OCHOBaHMIO. Ilepexosa ot
OJTHOI'0 OCHOBAHUS K JIPYIroMy.

ITpaxkTtudeckas pabora Ne6 Beruncnenue u cpaBHeHHE JIorapru(MOB, UCTIONIB3YS €T0 CBOMCTBA

[MpakTuyeckas pabora Ne7 HaxoxneHue 3HaueHHs KOPHs, CTENEHH, Jorapudma, BBIIOIHSS TpeoOpa3oBaHus
BBIPAYKEHUI

Kontponsnas pabora Ne2 no teme «KopHH, creneHn u JorapupmeD).

NN (NN

NN (NN

Tema 3. OcHOBEBI
TPUTOHOMETPHUH

Conepxanue yueOHOro Marepuaa

3.1. PajguanHas Mepa yria. BpamarensHoe JBHKEHHUE.

3.2. CuHyc, KOCHHYC, TAHI'€HC U KOTAHI'€HC YHCJIA.

3.3. OcHOBHBIE TPUTOHOMETPHUYECKUE TOXK/IECTBA, (DOPMYIIbI IPHUBEICHHUSL.

3.4. CuHyc, KOCHHYC U TaHT€HC CYMMBbI M Pa3HOCTH JIBYX YIJIOB.

3.5. CuHyC ¥ KOCHHYC ABOHHOTO yriia. @opmyvl NOJOSUHHO20 Veid.

16

N




3.6. [IpeoOpa3zoBanuss CyMMBI TPUTOHOMETPUYECKHX (YHKIMH B NMPOM3BEICHUE U NPOU3BEACHHS B CYyMMY.
Buipaoicenue mpueonomempuieckux yHKyull yepe3 maneenc HOJ08UHHO20 ApeyMeHma.

3.7. lpocreiinine TPUrOHOMETPUYECKHE YPABHEHHUSI.

3.8. Perienne TpUroHOMETPUYECKUX YPABHEHUI.

3.9. Ilpocreiimne TPUTOHOMETPHUUYECKHE HEPABEHCTRA.

3.10. ApkcuHyc, apKKOCHHYC, apKTaHT€HC YHUCIIA.

k|-

HpaKTI/I‘IeCKaH pa60Ta Ne 8 Haxoxnenue 3HauCHUS TPUTOHOMETPUICCKUX BI)Ipa)KeHI/Iﬁ Ha OCHOBC OIIPCACICHU .

N

HpaKTI/I‘IeCKaH pa60Ta Ne 9 Haxoxnenue TPUTOHOMETPUICCKUX Bmpameﬂnﬁ, HCIOJIb3Ys 3aBUCUMOCTb MCKIY
HHUMH

N

IIpaktrdeckas pabora Ne 10 HaxokmeHue 3HAYCHHS TPUTOHOMETPHUYECKHX BBIPAKEHHWH, HWCHONB3YS NpHU
HEOOXOANMOCTH CIIPaBOYHbBIC MaTEPUAIIbI

IIpaktrudeckas padora Nell PemeHne npocTeHuX TPUTOHOMETPHUSCKHAX YPABHEHHM

IIpaktrdeckas pabota Nel2 PemieHne TpUTOHOMETPUYECKHX YpaBHEHHH, CBOIMIIUXCS K KBAagpaTHBIM M
JIMHEHHBIM.

IIpaktudeckas padora Nel3 Pemrenue nmpocTednmx TPUTOHOMETPHIECKUX HEPaBEHCTB.

KoHTpoabHas padora Ne3 1o Teme «OCHOBBI TPHTOHOMETPHID

NN N (NN

NN N (NN

Tema 4. @yHkuum, ux
CBOICTBA U rpauKH.
Crenennble,
NoKa3aTeJibHbIe,
JorapupmMmuyeckue u
TPUTrOHOMeTpHYecKHue
bynxuun

Conepxanue y4eOHOro MaTepuana

4.1. ©yaxmuu. OOnacTe ONpeneNieHNs] W MHOXKECTBO 3HadeHUi; rpaduk (yHKIHMH, TOCTPOCHUE TpaduKoB
(GYHKUM, 38JaHHBIX Pa3IMYHBIMU CIOCO0AMH.

4.2. CpoiicTBa (QYHKIUH: MOHOTOHHOCTb, YETHOCTh, HEUETHOCTb, OTPaHUYECHHOCTh, MEPUOTUIHOCTE.
IIpoMexxyTkn BO3pacTaHHWs W YOBIBaHWSA, HaWOONbBIICe W HaWMCHBIIEe 3HAYCHHUS, TOYKH SKCTPEMyMa.
['paduueckas HHTEpIIPETAIIHS.

4.3. TlpumMepsl GYHKIIMOHATBHBIX 3aBUCHMOCTEH B PealbHBIX MPOIIECCAX U SIBICHHUSX.

4.4. O6parnabie Gynkiun. O0acTs onpeaeneHus U 001acTs 3HaUeHU 00paTHOH QyHKIIH. ["paduk odpaTHOH
(yHKIHH.

4.5. Apudmernueckue onepauun Haj GyHxuusimu. Crnoxaasi QyHKUUS (KOMIO3HIHSA).

4.6. lonsimue o nenpepvignocmu pyuKyuil.

4.7.06nacms onpedenenus u obnacms 3Havenuti oopammnou Qyukyuu. I padux obpamuoil yrxkyuu.

4.8.CreneHHble, IMoOKa3arelbHble, JOTapupMHUYECKUe W TpUroHoMerpuueckue ¢GyHkuuu. OmnpeneneHus
(hyHKIMH, UX CBO¥CTBa M rpadyUKH.

4.9. TlpeobpazoBanusi rpadukos. [lapanensHbI MEpeHOC, CHMMETPUSl OTHOCHTEIHFHO OCed KOOpIMHAT
CHMMETPHS OTHOCUTEIHHO Hadajaa KOOPIMHAT, CAMMETPHS OTHOCUTEIBHO MPSIMON Y = X, PACTSDKEHHUE U CoKaTHe
BIIOJIb OCEl KOOpAMHAT

4.10. OOpaTHBIC TPUTOHOMETPHUYESCKUE (DYHKITHH.

10

N I I

[pakriueckass padora Nel4 OrmpezneneHrue OCHOBHBIX CBOWCTB YHCIOBBIX (DYHKIWH, WIUTIOCTpALUs MX Ha
rpadukax.

[pakrrueckas pabora Nel5 [TocTpoeHne rpagukoB U3ydeHHBIX (yHKINH, HIUTIOCTpALUS IO rpaduKy CBOHCTBA
9JIEMEHTAPHBIX QyHKIMi

IIpakrrueckas padora Nel6 IIpeoOpazoBanust rpadgukoB. HMcnonb3oBanue MOHATHS (QyHKIUH ISl ONUCAHHS U
aHaJIu3a 3aBUCUMOCTEN BEJIUYUH.

[Tpakrrueckas padora Nel7 Onmcanne ¢ MOMOIIBIO QYHKIMN Pa3IMIHBIX 3aBUCUMOCTEH, MEX/Ty IepeMEHHBIMU
B PEAIBHBIX MPOLECCAX M3 CMEXHBIX IUCIHMILINH. [ apMonndeckue konebanus. [Tpukiagnble 3agaqn.




Konrponbhas padora Ne 4 o Teme «DyHKIUH, MX CBOHCTBA U TPadUKI».

Tema 5. YpaBHeHus1 U
HepaBeHCTBA

ConepxaHue yaeOHOTo MaTepuala

18

5.1. PaBHOCHJIBHOCTb YpaBHEHHH, HEPABEHCTB, CHCTEM.

5.2. OcHOBHBIE IPUEMBI HX peIIeHU (Pa3lioKEeHUE HA MHOYKHUTEIH, BBEJCHNE HOBBIX HEM3BECTHBIX, ITO/ICTAHOBKA,
rpadudecKuii MeTo).

5.3. PaHI/IOHaJ'II)HI)Ie, HppanroHaJIbHbIC, I10Ka3aTCJIbHLIC, norapmanqecxne n  TPUTOHOMCTPUYCCKUC
YpaBHCHUSA U CUCTEMBI.

5.4. PaHI/IOHaJ'II)HI)Ie, HppalroHaJIbHbIC, I10Ka3aTCJIbHBIC, J'IOl"apI/IqJMI/ILIeCKI/Ie n mpuconomempudecKue
HCPABCHCTBA. OCHOBHEIE IMPUEMBI UX PCLICHUSA.

5.5. Merox uHTepBaIIOB.

5.6. M300pakeHne Ha KOOPJMHATHOW IIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHWH M HEPaBEHCTB C ABYyMs
MEPEMEHHBIMHU H MIX CHCTEM.

5.7. TlpuMmeHeHHe MaTeMaTHISCKIX METOJOB IS PEUICHHS COICP KAaTENFHBIX 3a1ad U3 Pa3InIHBIX o0JacTeit
HAYKH U pakTukd. MHTEpIpeTanus pe3yapTara, YIeT pealbHbIX OTPaHUICHUH.

IpaxTrdeckas padora Ne 18 Perrenue pannoHadbHBIX YpaBHEHUH, CBOIAIMIAECS K TMHEHHBIM H KBaIpaTHBIM, a
TaKKe aHAJIOTHYHbBIE HEPABEHCTBA M CHCTEMBI.

[paxTrdeckas padota Ne 19 PemeHne mokazaTenpHBIX YpaBHEHUH, CBOMSAIINECS K IMHCWHBIM U KBaJIPaTHBIM,
a TaKKe aHAJIOTHYHbIE HEPABEHCTBA M CHCTEMBI.

IIpaktrdyeckas pabora Ne 20 Pemenne morapupMUYECKUX YypaBHEHHH, CBOIAIIUECS K IJIMHCHHBIM U
KBaJIPaTHBIM, a TAK)KE aHAJIOTHYHBIE HEPABEHCTBA U CHCTEMBI.

ITpaktrudeckas padora Ne 21 Mcmonp30BaHne TpadiIecKOro METOIa PEIICHUS] YpaBHEHUH H HEPABCHCTB.

IIpaktrueckas padota Ne 22 CocraBieHue U pellIeHNE ypaBHEHUH U HEPABEHCTB, CBA3BIBAIOIINX HEN3BECTHBIC
BEJIMYHMHBI B TSKCTOBBIX (B TOM YHCIIE NPUKIAIHBIX) 3aa4ax.

N

Tema 6. Ilpsimble u
MJIOCKOCTH B MPOCTPAHCTBE

Cojepxanne yueGHOTO MaTepUaa

20

6.1. B3anMHOE PacIOOKEHHE JABYX MPSIMBIX B MPOCTPAHCTBE.

6.2. IlapamienbHOCTb NPSIMOI U IIIOCKOCTH.

6.3. TlapammensHOCTh IIIOCKOCTEH.

6.4. TlepneHIUKYJISIPHOCTH MPSIMOHN M TNIOCKOCTH.

6.5. [lepnenauKysip ¥ HAKJIOHHAs. YTOJI MEX/Ly IPSIMOH U ITIOCKOCTBIO.

6.6. JIByrpaHHBIN Yyroi. YTodl MeXAy ITIOCKOCTSIMH.

6.7. IlepneHAMKYISIPHOCTD JIBYX INIOCKOCTEH.

6.8. 'eomeTprueckne npeoOpazoBaHus MPOCTPAHCTBA: MApAJUICIBbHBIN TEPEHOC, CHMMETPHSI OTHOCHTEIHHO
TUIOCKOCTH.

6.9. INapauienapbHOE IPOSKTHPOBAHUE.

6.10.  ITnowads opmo2onaibHOU NPoeKyulL.

6.11.  M3o0pakeHHe MPOCTPAHCTBEHHBIX QHUTYD.

10

N I

ITpaktudeckas pabora Ne 23 AkcroMbl crepeoMerprn. M300paxeHne MpoCTPaHCTBEHHBIX (Guryp.

IIpakTryeckas padora Ne 24 B3anMHO€E paciooKeHHE TPSMBIX B TPOCTPAHCTBE.

ITpaktuueckas pabora Ne 25 BzaumHoe pacmosioxkeHne MmIOCKOCTeH B POCTPAHCTRBE.

IIpakTryeckas padora Ne 26 B3anmMHOe pacmoioKeHHe MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

ITpaktudeckas pabora Ne 27 'eoMmerprueckre npeodpa3oBaHus MPOCTPAHCTBA.

BreayautopHas camocTosTeapHas padorTa:
1 .BBINTOJTHEHNE TOMAIIHUX 3aJaHUN 0 TEME 6.

B OOMNININININ

W ININNININININ |-




2.COCTaBJICHHE KOHCIICKTA U BBIIIOJIHECHUE MMPOBEPOYHOI'O TECTA 10 TEME «HJZOWCZ()E) OPI’I’IOZOHGJleOﬁ npoexkyuu»

3.mp

NMCPpHAas TEMaTHKa BHeayZ[PITOpHOﬁ CaMOCTOSTEIIbHOMN pa6OTI)IZ HanucCaHue peq)epaT U BBIIIOJIHCHUC

MpE3CHTAllU 110 TEMC «HapannenLHoe MPOCKTUPOBAHUCH

Tema 7. KoopauHatsl
BEKTOPBI

Copneprxanue yueOHOTO MaTepraa

20

7.1.

[IpsimoyronbHas (1ekapToBa) cUcTeMa KOOPAMHAT B IPOCTPAHCTBE.

7.2.

DopMyna pacCTOSHUSI MKy TBYMs TOUKaMH.

7.3.

YpaBHeHUs cepsl, nI0CKOCHU U NPAMOLL.

74.

BeKTOpLI. MO,HyJ'II: BCKTOpA. PaBeHcTBO BCEKTOPOB. CroxxeHue BCKTOPOB. YMHOXEHUE BCKTOpa Ha YMCJIO.

7.5.

Paznoxxenue BCKTOpA IO HAIPABJICHUAM.

7.6.

Yron Mexay AByMsl BEKTOpaMHu.

7.7.

HpOGKHI/Iﬂ BCKTOpa Ha OChb.

7.8.

Koopaunatsl BekTopa. CkasispHOE IPOU3BEJICHUE BEKTOPOB.

7.9.

Hcnons3oBaHue KOOpAUHAT U BEKTOPOB IPU PCHICHUU MATCMATUYCCKUX U MPUKJIAJHBIX 3a4a4.

16

[MpakTryeckasi pabora Ne 28 JlelicTBHS HaJl BEKTOPAMH.

[MpakTryeckas pabora Ne 29 Mcnonp3oBaHue KOOPAMHAT U BEKTOPOB IPU PEIICHUN MAaTEeMaTUYECKUX H
NPUKJIAIHBIX 331a4. YpaBHEHHs cepbl.

I T N N N R I

Tema 8. MHOrOrpaHHUKH 1
KpYyIJble Tejaa

Cojepxanne yueGHOTO MaTepUaa

24

8.1.

Bepumnbl, pedpa, rpaHu MHOTOTpaHHUKA. Pazgepmka.

8.2.

Mmnoeoepannvie yenvi. Boinyxnvie mnocoepannuxu. Teopema Dilnepa.

8.3.

[Tpusma. Ilpsimas u naxnonnas npusma. IlpaBunbHas npusma.

8.4.

[Mapamenenunen. Kyo.

8.5.

ITupamupa. IlpaBunpHas nupaMuaa.

8.6.

YceueHHas nMpaMuaa.

8.7.

Terpasap.

8.8.

Cummertpun B Ky0e, B apajuielenune e, B mpu3Me U NUpaMuje.

8.9.

CeueHus Ky0a, IPU3MBI M THPAMHUJIBL.

8.10

. IlpencrasiieHne 0 MpaBMJIbHBIX MHOTOTpaHHHUKAX (TeTpadap, KyO, OKTadap, JOJAEKa AP U UKOCAdP).

8.11.1{unuHap ¥ KoHyc. YceueHHbIH KOHYC.

8.12.

OcHoBaHue, BEICOTA, DOKOBast IOBEPXHOCTh, 00pa3yolasi, pa3BepTKa.

8.13.

OceBbIe CCUCHHUS U CCUCHMSA, MapaJUICJIbHBIC OCHOBAHUIO

8.14.

[ap u cdepa, UX ceUCHMUSL.

8.15.

KacarespHast IIOCKOCTB K cepe.

8.16.

OO0beM H ero U3MepeHHue.

8.17.

WnTerpanpHas hopmyia o0bema.

8.18.

(DOpMyJ'H)I o0beMa Ky6a, MpAMOYTOJIBHOT'O MapauIeJCIiuIea, mpu3Mbl, HUJINHAPA.

8.19.

(DOpMyJ'II)I o0beMa nupaMuabl U KOHyCa

8.20.

(DOpMyJ'H)I Iomaiaun HOBerHOCTCﬁ HWJINHApPA U KOHYyCa.

8.21.

@DopmyIel 00beMa Iapa 1 Ionam chepsl.

8.22.

ITonoGue el

8.23.

OTHOIIEeHUS rmoma/t[eﬁ HOBerHOCTeﬁ 1 00bEMOB HO,Z[O6HI)IX TCIIL.

10

[pakrryeckas padora Ne 30 ITpuzma. [apammenenunen. Ky6.

[pakrryeckas padora Ne 31 ITupamuia

N

[pakrryeckas padora Ne 32. [TocTtpoeHne NpoCTEHIINX ceUeHHH Ky0a, TPU3MBbl, TUPAMHJIBL.
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Ipaktnueckass padora Ne 33 PemieHne IJIaHUMETPUYECKUX W NPOCTEHIINE CTEPEOMETPHUYECKHX 3ajad Ha
HAaXO0KJICHUE TEOMETPUUECKUX BEIUYUH (JIHH, YIJIOB).

Ipaktryeckas pabora Ne 34 Iunmmaap. Konyc. [lap u chepa.

HpaKTI/I‘IeCKaH pa60Ta Ne 35 Pemenue MJIAHUMCTPUICCKUX U HpOCTeﬁIHHX CTCPCOMCTPUICCKUX 3aJa4 Ha
HaXO0XJCHHUE IUIOIMAASH U Ha HaXO0XKJICHHUE 00BEMOB.

KonrpossHast padora Ne 5 o Teme « MHOTOrpaHHUKH U Tella BPALCHUSI.

N NN DN

CamocrosTenbHas padboTa:
BrimosHeHue rpadudeckoi paboThI.

BN DN INDN

Tema 9. Hauana
MAaTEeMATHYECKOIr0 aHAIN3a

Copneprxanue yaeOHOTO MaTepraia

9.1 ITocnenoBarenbHocTH. CrIOCOOBI 3aJaHKUS M CBOMCTBA YMCIIOBBIX MTOCIEL0BATEILHOCTEMN.

9.2 Tlousmue o npedene nociedosamenvrhocmu. Cywecmeoganue npeodeid MOHOMOHHOU O2PAHUYEHHOU
noc1e008amenbHOCu.

9.3 CymMupoBaHuE MOCIEI0BATEIbHOCTEH.

9.4 beckoHeyHO yOBIBaIOIIAs TeOMETPUYECKasi IPOTPECCHUs M €€ CyMMa.

9.5.I1oHsiTHE O HENPEPHIBHOCTU (PYHKIIMH.

9.6 IlpousBonHas. [ToHsTHE O TPOU3BOJHOM QYHKIIHNH, €€ TeOMETPUIYECKUI U (PU3NUECKHIA CMBICIL.

9.7 YpaBHeHHe KacaTeJabHOH K TpaduKy GYHKIHH.

9.8 IIpou3BoHBIE CYMMBI, Pa3HOCTHU, MPOU3BEICHUS, YACTHOTO.

9.10 TIpon3BoiHBIC OCHOBHBIX JIEMEHTAPHBIX (PYHKIHIA.

9.11IIpuMeHeHHE TPOU3BOIHOM K UCCIICAOBAHNIO (YHKIMIA U MOCTPOCHHIO rPpad)uKOB.

9.1211poussodusie 0bpamuoll GyHKYUU U KOMROZUYUU DYHKYUU.

9.13[Ipumepsl HCIOJIB30BAHMSI IPOU3BOIHOM JUIsl HAXO0XKACHUSI HAMJTYYLIEro PEIICHUs] B IPUKJIAIHBIX 3a1a4ax.

9.14 Bropasi npou3BoiHasl, €€ FTeOMETPUUYCCKUI U (PU3NUECKHIA CMBICIL.

9.15 TIpumeHeHHE MPOU3BOIHOM K UCCIEI0BAaHHIO (DYHKLIMH M TOCTpoeH IO rpadrkoB. HaxoxkIeHue CKopocTH
JUIsL poliecca, 3aaHHOro (opMyIIoil ¥ rpaduKoOM.

16
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[MpakTryeckasi pabora Ne 36 BelunciieHne NPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKIIH.

N

IIpaktuueckas pabora Ne 37 IlpomsBogHas: MeXaHMYECKHMH M TE€OMETPUYECKMH CMBICT IPOU3BOJIHOM.
YpaBHeHHE KacaTeIbHOM B 001eM BUJIE.

[MpakTnyeckass pabora Ne 38 M3ydyeHust cBOWCTB (YHKUMI W NOCTpOCHUS TIpadUKOB C NPUMEHEHHEM
IPOU3BOJHOM.

IIpaktuueckas pabora Ne 39 IlpumeHeHHe NPOMU3BOAHON IS peIIeHHs MPHUKIATHBIX 3a/1a4, B TOM YHCIE
COILIMAIBHO-?KOHOMHYECKNX M (U3MUYECKHX, Ha HauOOJbIINE M HAMMEHBIIME 3HAUCHMs, HAa HaXOXICHHE
CKOPOCTH M YCKOPEHHUSL.

Tema 10. UnTerpas u ero
NpHMEHEHHE

CojiepkaHne yueOHOro Marepuaia

18

10.1 IMepBooOpa3Hasi ¥ MHTETPAIL

10.2 [IpuMeHeHHE ONPENEICHHOTO0 HHTEeTpajia Il HAXOXKACHUS IUIOMAIN KPHUBOJMHEHHON Tpamenuu.
®dopmyna Herotona—JIeitOnua.

10.3 IIpumepsl npuMeHeHHs UHTETpaa B pU3NKE ¥ TEOMETPHU.

14

[y

[y

[pakriueckas pabora Ne 40 Hurerpan m mepBooOpasnas. Teopema Hbrorona—IJleionnna Ilpumenenne
MHTETpaJa K BBIYUCICHUIO (U3HYECKUX BEJIMUMH U IUIONIAIeH

KOH’I‘pOJ’ILHaﬂ pa60Ta Ne 6 o Teme «Hagajna MaTeMaTHYEeCKOro aHAIU3a. I/IHTGFpEU'I 1 ero NpuMEHCHHUCH .

N

BHeay)_II/ITOpHaSI CaMOCTOATECIIbHAsA pa60Ta: BBIITOJIHCHHUEC JOMAIITHUX SaﬂaHI/Iﬁ o teme 10.

WIN N |-

Tema 11. KomOunaTopuka

Conepxanrie yueOHOro MaTepuaa

10

11.1 OcHOBHbIE HOHSATHSI KOMOUHATOPUKH.




11.2 3agayu Ha MOACYET YUCIIA PAa3MEILCHH, IEPEeCTaHOBOK, COUETaHUM.

11.3 Pemenue 3a1a4 Ha nepeO0p BapUAHTOB.

11.4Popmyna 6unoma HproToHa.

11.5 CBoiicTBa OMHOMHHAIBHBIX KO3()(HUIINECHTOB.

11.6 Tpeyronsuuk Ilackans

[pakrryeckas padora Ne 41 Pemenue npocteinx KOMOMHATOPHBIX 33/1a4 METOJIOM Iepebopa, a TakxKe ¢

O TN T TN TN

MCIOJIb30BAHUEM HU3BECTHBIX (HOpMYIL. 2
Cosiepkanne yueOHOro MaTepuaa 10
12.1Co0bITHE, BEPOSITHOCTh COOBITHS, CIIOKCHHUE U YMHOKCHUE BEPOSITHOCTCH. 1
12.2  Iouamue o nesasucumocmu cobblmuil. 2
12.3  Juckpemnas ciyuaiinas eenuyuna, 3aKkon ee pacnpeoenenus. duciosvie xapakmepucmuxu OUCKpemHoll 2
CYHAUHOU 8ETUYUHDL.
Tema 12. 3HeMeHTHUTe0p“H 12).)4 THonamue o 3axoHe 601bUIUX HUCeT 8 1
BEPOSITHOCTEIA.
12.5 TlpexacraBieHue AaHHBIX (TAOMUIBI, JUATPAMMBI, TpadUKH), TeHepalbHasi COBOKYNHOCMb, 6blOOpKA, 2
cpednee apugmemuyeckoe, Meouand.
12.6 [owamue o 3a0auax mamemamu4eckol CrmamucmuKi. 2
12.7 Pewenue npaxmuyeckux 3a0a4 ¢ NPUMEeHeHueM 6epOosMHOCHHbIX MEN008. 2
Ipakriueckass padora Ne 42 Ananu3 uH(GOpMALUK CTATUCTUYECKOTO XapakTepa, MPEACTaBICHHBIX B BHUJIE 2 2
JarpaMm, rpaukoB
MakcumanbHasi ydeOHAs Harpy3Ka (Bcero) 244
Oo0s3aTe/IbHASL AyIUMTOPHAsl yueOHAsl HATPY3Ka (BCero) 234
N3 HuxX npakTHYecKuX 3aHATHH 84
BHeayauTopHasi camocTosiTe/IbHasi paboTa 4
JK3aMeH 6

B pasznene nporpamms! «Cozaepxannue yueOHON TUCIUILTUHBDY KyPCHBOM BbIJIETIEH MaTepral, KOTOPBIH MPH U3yYeHUH MAaTeMaTHKH KOHTPOJIIO HE TIOJIEKHT.

1 XapakTepUCTUKH yPOBHS OCBOCHUS yU€OHOr0 MaTepHaja UCIIONIb3YIOTCS CIEAYIOMNEe 0003HaueHHS:
1. — o3HaKOMUTENBHBIH (Y3HABAaHHE paHee U3yUYCHHBIX 00BEKTOB, CBOICTB);
2. — penpOoyKTUBHBIN (BBIMOIHEHHE ICATSILHOCTH IO 00pasily, HHCTPYKIMU HITH O]l PyKOBOJICTBOM)
3. — IPOLYKTHUBHBIN (TIJIAHUPOBAHUE U CAMOCTOSITEIBHOE BHINOJIIHEHHUE IEATEIbHOCTH, peIIeHHE MPOOIEMHBIX 3a1a4)




3. YCJIOBUSA PEAJIMZALIUU ITPOT'PAMMBI TUCLHUIIJINHBI

3.1. TpeGoBaHus K MaTepHATbHO-TEXHUYECKOMY 00ecnedeHHI0

Jliig peanuzanuy mporpaMMbl TUCIUIUIMHBI UMEETCs yUeOHbI KaOMHET MaTeMaTHKU.

O6opynoBanue yueOHOro KabuHeTa!

- IOCA/I0YHbIE MECTa MO0 KOJUYECTBY 00YUaIOUINXCS;

- pabouee MeCTO IpernoaBaTers;

- KOMILJIEKT Y4eOHO-HarIsSAHBIX Toco0uit «MaTemMaTHKay.

Texuuueckue cpeacTBa 00ydeHus:

- KOMITBIOTEP C JIMIEH3UOHHBIM IPOrPaMMHBIM 00€CTIeYeHHEM;

- MyJIbTUMETUAIPOCKTOD;

- IPUHTEP, CKaHEP, KOmep.

3.2. UudopmannoHHoe odecrniedeHne 00yueHust

[lepeuens pekoMeHyeMbIX yueOHbIX u3aanuii, MTHTepHeT-pecypcoB, TONOTHUTEIBHOMN TUTEPaTyphI

OCHOBHbIE HCTOYHHUKH

1. bammakoB M.U. MaTtemaTtuka. Y4eOHUK IS yUPEKACHUN HAYAIBHOTO U CPEAHETO MPOPECCHOHATBHOTO
obpazoBanus/- M.: U3natenbckuii neHTp «Akanemusi», 2013. — 256¢.

2. bammakoB M.M. Marematuka. 3agaunuk: yue6. mocobue Ui CTy 1. YUpeKIeHHH cpea. mpod.
O6pazoBanus/. — M.: U3narenbckuii neHTp «Akanemusy, 2014.

JlonoTHUTeIbHbIE UCTOYHUKH:

1. Aranacsu JI.C., ByrycoB B.®., Kagomues C.b. u np. ['eometpus (6a30BbIii 1 ipoduiIbHBIH ypoBHHU) 10

—11. - M., 2008.

Amumos 1L A. u ap. Anrebpa u Havana aHanmza 10 (11) kit — M., 2012.

[Mexnenkuii U.JI. Matemaruka (yueOHuk). — M., 2008.

4. Komsarun F0.M., TkaueBa M.B, ®eneposa H.E. u np. Maremaruka: anredpa u Hauajga MaTeMaTHIECKOTO
aHanu3a. AnreOpa U Hayana MaTeMaTH4ecKoro ananu3a (6a30Bblil U yrinyOseHHbli ypoan). 10 knacc /
oz pea. A.b. )XXmxuyenko. — M: OO0 «M3natenscTtBo OHUKCY, 2014,

5. Komsarun FO.M., Tkauea M.B., ®eneposa H.E. u n1p. MaTtemaTuka: anredpa u Hauajaa MaTeMaTH4eCKOTo
aHanmu3a. AnreOpa U Hayajla MaTeMaTH4ecKOro aHaiausa (6a30Bblil M yriayOseHHbli ypoBHH). 11 kiace /
mox pexn. A.B. Kwmwxkuenko. — M., OO0 «13natensctBo Onmkc»,2014

HNuTepHer - pecypcesi:

1. Komnekuust KHUT, BUICO-JICKIMHA, TOA00PKa 3aHUMATEIbHBIX MAaTEeMaTHIECKUX (DAaKTOB, Pa3IUYHBIC TI0

YPOBHIO U TEMaTHKE 3aJlauM, UCTOPUU U3 KU3HU MaTeMaTHKOB. MHpopmarus 00 onuMnuagax, HayqYHBIX

IIKOJIaX 10 MaremaTuke. Menuareka — Pexxum goctyma:  http://www.math.ru;

2. COOpHHK MaTepuasoB M0 U3YYCHUIO MAaTEeMAaTUKH, alTeOpbl U TEOMETPHH B CPETHEH MIKOJIE: 3a/Ja4H, UTPHI,

na3JIbl, TPEHUPOBOYHBIE YIIPAKHEHHSI. MeTOMUecKue PEeKOMEH IAIIH /IS TPEToIaBaTeleH, IIaHbl YPOKOB,

KOHTpPOJIbHBIE paboTHI 1 1p. — Peskum nocryma http://cte.jhu.edu/techacademy/web/2000/heal/mathsites.htm;

3. COOpHHUK JeKIHiA. DINEeKTPOHHBIEC YIEOHUKH U pereOHnKr. KpaTkuil TeopeTnyeckuii 0030p AUCIUTUINHBI

— Pexxum nocryma: http://www.mathelp.spb.ru;

4. MaremaTrKa U MaTeMaTHKU, MaTeMaTHKa B )u3HU. Citydan u 6uorpaduu, Kypbe3bl U OTKpBITUS - Pexxum

noctyma: http://mathc.chat.ru/;

5. Marematuka B Mupe: 0030p. Mctopust matemaruku. [lepconanuu: n3sectHbie MareMaTHKH. CI0Baph TEPMUHOB —

Pexxum moctyma: http://www-groups.dcs.st-andrews.ac.uk/~history/Indexes/HistoryTopics.html;

6. BexTops! B crepeomerpun. OThICKaHUE YTIIOB U MPOEKLIUH, TUIONIaAel ceueHui u 00beMoB Tei. [Ipumepst

u 3a/1a4u TUISt CaMOCTOSITENILHOTO pereHws - Pexum JIOCTYyTIa:

http://kvant.mccme.ru/1978/01/skalyarnoe_umnozhenie_vektorov.htm;

7. OmnpeneneHust 1 UICTOPUYECKHUE CIIpaBKH. Teopema Diiyiepa - UCTOpUS U T0Ka3aTeabCTBO. [1MaToHOBB 1

ApxumenoBsl Tena. buorpaduueckue crnpaBku o Ilmarone, Apxumene, EBkiuae u Apyrux YYEHBIX,

MMEIOIINX OTHOIIICHHE K 3asBJICHHOM TeMe. MHOTOrpaHHHUKH B UCKYCCTBE U apXUTEKType — Pesxum pocryna:

http://www.tmn.fio.ru/works/26x/304/;

8. MHpOopManmOHHO-TIONCKOBasi CHCTEMa 110 MaTeMaTHKe TI0 pa3/ieiaM: MJIaHUMETPUS U CTePEOMETPHUS —

Pexxum noctyna: http://zadachi.mccme.ru/easy/;

9. Poccuiickuii 0Opa3zoBatenbHbIil mopTa — Pesxxum goctyna: http://www.school.edu.ru.

wn
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10. ®denepanbHbIi IIEHTP HHPOPMAIIMOHHO-00pa30BaTEIbLHBIX PECYPCOB. [ DIEKTPOHHBIN pecypc]: YuebHo-
METOAMYECKUE MaTepuaiibl. — Pexxum goctyna: www.fcior.edu.ru;
11. MunuctepcTBo 06pazoBanus Poccuiickoit denepanuu. - Pexxum gocrtyna: http://www.ed.gov.ru;
12 . Hanmonanpubiii  moprtan "Poccuiickuii  oOmieoOpa3oBaTtenbHBId  mOpTam». - Pexum pocryma:
http://www.school.edu.ru;
13. EcTecTBeHHOHAY4HbII 00pa3oBaTelibHBIN MOpTai. - Pexkum mocryna: http://en.edu.ru;
14. CneunanuzupoBanHbiii opTai «MHOOpMAIIMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHHA B 00pa30BaHUN.
- Pexxum noctyna: http://www.ict.edu.ru;
3. KOHTPOJIb U OLHEHKA PE3YJbTATOB OCBOEHUSA JUCHUIIJIMHBI

KoHTpoJib 1 OlIeHKa pe3yJIbTaTOB OCBOCHHS YUEOHOM TUCIIUIUIMHBI OCYIIECTBIISIOTCS
MPEIoIaBaTelIeM B MPOIecce MPOBEICHUS MPAKTHUECKUX 3aHATHI, TECTUPOBAHUS, & TAK)KE BHIITOTHCHHS
00yJaroIUMUCs] BHEAYTUTOPHOU CaMOCTOSITEIIbHON pabOThI

Kon Pesynbrat IToxa3zaTenu olieHKH ®opMBI M METOAbI KOHTPOJIS
U OLICHKH pPe3yJbTaToB
o0yueHust

Ilo 3asepuenuu oceoenus y4ebHol OUCYUNIUNBL 00YHATOWULICS QONIHCEH YMemb.

Y 1.1 | BmaseTtb  MeTOJAMHU | -HAXOJWUT OINMOKU B MpPeoOpa30BaHMSAX M BBIYMCICHUSX | DKCIepTHas OILICHKA
JI0Ka3aTenbCTB 1 | (OTHOCHTCS KO BCEM IyHKTaM IIPOTpaMMBl); BBITTOJIHEHHS MPAaKTUYECKUX
aNrOPUTMOB -HaXxOJWT TNPHONMKEHHbIE 3HAYEHHs BEJIMYMH M | paboT, KOHTPOJBHBIX pador,
peLICHNS; MOTPENTHOCTH BBIYHCIICHUH (abcomoTHas U | 5K3aMCHA, HaIpaBJICHHBIC Ha

OTHOCHTEJIbHA); OLICHKY MPaKTHIECKUX
- CPaBHHUBACT YHCIIOBBIC BBEIPAKCHNUS; HaBBIKOB.

- BBINIOJHACT apU(MeTHIecKne ACHCTBUS HaJl YHCIAMH,
coueTas yCTHbIE U MUCbMEHHBIE TIPUEMBI;

- BBIUHCIIAET U CPAaBHUBAECT KOPHU, BBIMONHSSA IPUKUAKH
3HAa4e€HHs KOPHS NpeoOpa3oBbIBACT  YHCIOBBIE U
OYKBEHHBIE BBIpAKCHHE, COAEPIKAIINE PaJUKATIBI;

- BBIIOJIHJET pacueThl 1o (opMmyriaMm, COAepIKaIlUM
paIuKaibl, OCYIIECTBIsISl HEOOXOAUMBIE TOACTAHOBKH M
npeoOpa3oBaHus;

- ompenenseT  PaBHOCWIBHOCTh  BBIp@KEHHH  C
panuKazaMu;

- HAaxXOOUT 3HA4YEHUs CTENEHH, MHCIOIb3ys IpH
HEOOXOANMOCTH HHCTPYMEHTAIIbHBIE CPE/ICTBA;

- 3aIIUCBIBAET KOPEHb B N-OM CTENEHU B BHUJE CTEIEHU C
JpoOHBIM MOKa3aTeaeM U Hao0opoT;

- BBIYHCHISET CTENEHU C PAlMOHAIBHBIM IOKa3aTeleM,
BBITIOJIHAS TMPUKHUIKMA 3HAYCHUS CTEICHH, CPaBHUBATh
CTeTIeHH;

- BBINOJIHSIET NMPe0oOpa30BaHNE YHCIOBBIX M OyKBEHHBIX
BBIPAKEHUH, COAEPKALUX CTENCHU, IPUMEHSISI CBOMCTBA;
- BBINOJIHACT NPEOOpPa3OBaHMS BBIPAKECHHUH, HMPUMEHSS
(opMyJBl, CBSI3aHHBIE CO  CBOWCTBaMH  CTEIEHEH,
JOTapu(pMOB;

- NPHUMEHSAET MaTeMaTHYECKHE METOJbl IJIs PpEIICHUs
COJIeprKaTeNNbHBIX 33/1a4 M3 PA3IMYHbIX 001acTel HAyKu U
MPaKTUKU, UHTEPIPETHPOBATh PE3YJNbTaThl C YYETOM
peanbHbIX OrPaHUYEHUl;

- pemlaeT 3agayd Ha CBA3b IEpBOOOpasHOW U ee
IIPOU3BOJHOM;

- BBIYHCIIACT IIEPBOOOPA3HYIO IS TaHHOM (pyHKINH;

- pemiaeT 3aJadyd Ha CBSI3b INEPBOOOpasHON U ee
IIPOU3BOJHOM;
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http://www.ict.edu.ru/

VY 1.2 | npuMeHsITS, - peuaeT MpUKIaaHbIC 33/1a41 Ha CII0XKHBIE ITPOLIEHTBI; OkcnepTHas OLICHKa
MPOBOAUTH - ompenenser  o0JacTh  JOMYCTUMBIX  3HAYEHWH | BBINOJIHEHMS NPaKTHYECKUX
JIOKa3aTesbHbIC J0rapu(pMUYECKOTO BBIPAXKEHUS; paboT, KOHTPOJIBHBIX pPadoT,
paccyxneHusi B xoae | - MIPUMEHSET npu BBIYHCIICHUH 3HAYeHMs | K3aMEHa, HalpaBJeHHbIE Ha
peuieHus 3aaad; TPUTOHOMETPUUYECKOTO BBIPAKEHUS M €r0 YHPOLICHUS | OLEHKY MPaKTHYECKUX

OCHOBHBIE  ()OPMYJIBI ~ TPUTOHOMETPUHU:  (HOPMYJIBI | HABHIKOB.
CIIOKCHUS,  YIABOCHHMS,  MNpeoOpa3oBaHHMS  CyMMBI
TPUTOHOMETpUUYECKUX (yHKIMi B Tpom3BeAcHHE U
MPOU3BEACHHS B CyMMY

- pemaeTr 3agayd Ha IPUMEHEHHE (OPMYIBI CyMMBI
OeckoHeuHO yORIBAIOMIEH TEOMETPHYECKON TIPOTPECCHH;

- COCTaBIIIET YPaBHEHUS KacaTebHOH B OOIEM BUJIE;

- TpPUMEHSET IPOM3BOAHYIO JUIA pelIeHus] 3ajad Ha
HaxO0XJICHWEe HauOOJIbIIEr0, HAMMEHBILIETO 3HAYCHUS ¥ Ha
HaXO0XJICHHUE SKCTPEMYMa;

VY 1.3 | BnazmeTs - pelaeT uppauruoHalbHbIE YPaBHEHNUS; OkcnepTHas OLICHKa
CTaHAapTHBIMH - pelIaeT roxaszaTejbHbIe YPaBHEHNUS; BBITIOJTHEHHS MPaKTHYECKUX
NpUeMaMH peIleHHs | - PelIaeT JorapupMuuecKie ypaBHEeHNS; paboT, KOHTPOJIBHBIX pPadoT,
panMoHaIbHBIX U | - n3o0paxkaeT Ha EIUHWYHOW OKPYKHOCTH 3HAYCHUS | JK3aMEHa, HalpaBliCHHbIE Ha
HpPPALOHATBHBIX, apKCHHYCa, apKKOCHHYCa, apKTaHTCHCA YHCIA; OLICHKY MPaKTHIECKUX
MIOKa3aTEIbHBIX, - NPUMEHSET TNPH PEIICHWH YpPaBHEHHH ONPENCNICHHS | HABBIKOB.

CTETICHHBIX, apKCHHYCa, apKKOCHHYCa, apKTaHTeHCa YUCIIa;
TPUTOHOMETPUYECKH | - pemIaeT 1o (GopmynaM U TPUTOHOMETPHUUECKOMY KpPYTY
X  YpaBHEHHH W | MPOCTEHIINE TPUTOHOMETPHUYECKHE YPAaBHEHHUS,;
HEpaBEHCTB, UX | - TpUMEHSeT OOIIMe METOAbl pEIICHHs YPaBHEHHUH
CHUCTEM; (npuBeneHWe K JIMHEHHOMY, KBaJIpaTHOMY, METOJ
paslioxKEeHUs] Ha MHOXKHUTEIH, 3aMEHbI TIEPEMEHHON) TpH
pELICHUH TPUTOHOMETPUYECKUX YPaBHEHHUH;
- OTMeYaeT Ha Kpyre pemeHus NpOoCTeHIInX
TPUTOHOMETPUUECKUX HEPABEHCTB;
- pemaeT noka3aTeIbHbIE U JIoTapHu(PMUIECKIe ypaBHEHHS
Y HEPaBEHCTBA 10 U3BECTHBIM aJITOPUTMaM;
- TpUMEHSeT CcBOicTBa (QYHKIMHA JUIA CpaBHEHHSA
3HAQUCHWH TPUTOHOMETPUUYECKUX (YHKIHMH, peIeHHs
TPUTOHOMETPUUCCKHUX yPaBHEHHH;
- peuraeT ypaBHEHHsI C NPHUMEHEHHEM BCeX IPHEMOB
(pa3nokeHusT Ha  MHOXHUTENM, BBEJCHUS  HOBBIX
HEH3BECTHBIX, MI0/ICTAHOBKH, Ipa)HueCcKOr0 METO/IA);
- pemiaet CHCTeMbl YpaBHEHHH C IPUMEHEHHEM
Pa3IUYHBIX CIOCOOOB
- pemaeT HepaBeHCTBA M CHCTEMbl HEPAaBEHCTB C
MPUMEHEHNEM Pa3JIMYHbIX CIIOCO00B;
- pemaer pannoHabHbIE, HppanuoHaJbHEIE,
MOKa3aTeJIbHbIE M TPUTOHOMETPHUYECKHE YPAaBHEHUS H
CHCTEMBI;

VY 1.4 | ucnonp3oBath - pemlaeT M WUIIOCTPUPYET peIIeHWe ypaBHEHWH | | BrimonHeHwe BHeaynuTOpHOM
TOTOBBIE HEpPaBEHCTB HCHOJB3Ysl KOMIIBIOTEPHBIE IPOIPaMMBI | CAMOCTOSTEIBHONW PabOTHI
KOMITBIOTE€PHBIE (pemaxtop dopmyi, Kommac, 1C,Excel) OkcnepTHas OLIeHKa
NporpaMMbl, B TOM BBITIOJTHEHHS MPaKTHYECKHUX
yucie Ui IOMCKa paboT, KOHTPOJBHBIX pabdoT,
OyTH  peUuleHus U 9K3aMeHa, HalpaBJeHHbIE Ha
WUTIOCTPaluH OLIEHKY MPaKTHYECKHUX
pelLIeHUsT ypaBHEHU HaBBIKOB.

1 HCPABCHCTB;
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BJIaIETh yMEHHEM
XapaKTepu30BaTh
noBesieHne QyHKINHT;

- ompeznenats no Qopmyse npocreield 3aBUCHMOCTH,
BUJ ee Tpaduka;

- BblpaxkaerT 1o (opmyle
Apyrue;

- BblpaxaeT 1o (opmyle
Apyrue;

- HaXOXUT OONAcCTh OIpeneNieHHs M O0NacTh 3HAYCHUH
(hyHKIHNT;

- BRIIIOJIHACT IPe00pa3oBaHus TpapuKoB (QyHKIIHIA;

- TpUMEHSET CBOWcTBA (YHKIHMHA TPH HCCIEIOBAHUHI
YpaBHEHHH U PELICHUH 3a/1a4 Ha SKCTPEMYM;

- UCIONB3YyeT CBOWCTBa (QYHKIUN A CpaBHEHHS
3HAUCHMH CTeNeHe! U JIorapu(MoB;

- CTpPOHUT TpadUKH CTENEHHBIX M JOTapUPMHYECKUX
(hyHKIHHT;

- cmpoum epaguku 06pAMHBIX MPULOHOMEMPULECKUX
@yHKYUL U Onpedensims no epaQuKam Ux C6OUCMS;

- COCTaBIISIET YPaBHEHUsI KacaTelbHOM B 00ILEM BUJIE;

- mpuMeHseT A audQepeHIMpPOBaHUS  QYHKIHI
npaBmwia AU epeHINpPOBaHNs, TaOIMIy HPONU3BOIHBIX
3JIEMEHTAapHbIX (yHKINH;

- TPOBOIUT C IOMOIIBIO TPOU3BOAHOW HCCIIEIOBAHUS
(hyHKIHH, 3a1aHHOH POPMYIIOif;

- YCTaHaBIIMBAET CBSI3U CBOMCTB (DYHKLUH U IPOU3BOIHOM
10 MX rpadukam;

OJIHYy TEPEMEHHYI0 uepes3

OJIHYy TEPEMEHHYI0 uepes3

OLICHKa
MPaKTUYCCKUX
KOHTPOJIbHBIX pa60T,
HalpaBJICHHBIC Ha

MPaKTUYCCKUX

OxcnepTHas
BBIMIOJTHEHHS
pabor,
9K3aMEHa,
OLICHKY
HaBBIKOB.

V1.6

WCII0JIb30BaTh
TMOJYUYCHHBIC 3HaHUA
IJiE  ONUCAHUA U
aHajnu3a  pealbHbIX
3aBUCHUMOCTEH;

- CTpOUT U umTaet rpaduku QyHKumii;

- uccuenyeT QYHKIUH;

- cocTaBisIeT BUIbI (PYHKIUH 110 JaHHOMY YCIIOBUIO;

- pemwlaer 3agayd Ha TNPUMEHEHUE MHTerpaia Juis
BBIYHCIICHUS (PM3MYECKUX BETUUUH U IUIOLIAIEH;

- ICTIONIb3YeT NPHOOPETEHHBIC 3HAHUS ISl HCCIICOBAHUS
Y MOZCIUPYET HECIIOXKHBIEC 3a/1a4H;

DKcnepTHas OLICHKA
BBIIIOJIHCHUA MPaKTUYCCKUX
paboT, KOHTPOJBHBIX PaboT,
9K3aMeHa, HampaBjeHHBIE Ha
OLICHKY MPAKTHYECKUX

HaBBIKOB.

Y 1.7

BJIAJIETh OCHOBHBIMH
MIOHATHUSIMU 0
IUIOCKHUX U
MIPOCTPAHCTBEHHBIX
TEOMETPUUECKUX
¢urypax, ux
OCHOBHBIX
CBOMCTBaX

- OIHUCHIBAET PACCTOSHUS OT TOYKH O IUIOCKOCTH, OT
OpSAMOM 10 TUIOCKOCTH, MEXAY IIIOCKOCTAMH, MEXIy
CKPEIMBAIOIUMHUCS TPSMBIMH, MEXIY MPOU3BOIBHBIMHU
(hurypamu B IpOCTPAHCTBE;

- apryMEHTHPYEeT CBOM CYXAEHHSI O
PAacIoIoKEeHUU MPOCTPAHCTBEHHBIX QUTYD;
- OIKCHIBACT W XapaKTepH3yeT pasziINyHbIE BHUJBI
MHOTOIPaHHHMKOB, IEPEUHCIIIET UX SJEMEHTHI U CBOUCTBA;
- MPOBOJAUT JIOKa3aTeIbHbIE PACCYKICHUS IPU PEHICHUU
3ajad;

- IPUMEHSET TEOPHUIO IIPH PEILECHNUH 3a]a4 HA JEHCTBUS C
BEKTOpaMM,  HCHOIb3YyeT  KOOPAMHATHBIA  METO,
OPUMEHATh  JEHCTBUS BEKTOPOB JUIl  BBIUUCIIECHHS
BEJIMYHH yTJIOB U PaCCTOSHUM;

- IPUMEHSET TEOPHIO IIPH PEIEeHHUH 3a/1a4 Ha JEHCTBUS C
BEKTOPaMH;

- TIPUMEHSET TEOPHUIO i 0OOCHOBAHUS HOCTPOCHUH M
BBIUHCIICHUH;

B3aMMHOM

DKcnepTHas
BBITTOJTHEHHS MPaKTHIECKIX
paboT, KOHTPOJBHBIX PaboT,
9K3aMeHa, HalpaBJeHHbIE Ha
OIIEHKY MPaKTHYECKHUX
HaBBIKOB.

OLIEHKA

Y 1.8

pacro3HaBaTth
reoOMeTpUYECKHe
(urypsl Ha yepTexax,
MOJIETISIX " B
pearbHOM MHPE;

- pacmo3HaeT Ha 4YepTeXax W MOJCNAX Pa3IHIHBIX
CIy4aeB  B3aUMHOTO  DACHOJOXEHUS  HPSIMBIX |
IUVIOCKOCTEH, apryMEHTHPYET CBOM CY>KACHUS;

DKCHepTHas OlleHKa
BBIMOJTHEHHS TPAKTHICCKHUX
paboT, KOHTPOJBHBIX PadoT,
9K3aMeHa, HallpaBJIeHHbIC Ha
OIICHKY MPAKTHYCCKHIX
HaBBIKOB.
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MPUMEHSTh
M3y4YeHHbIC CBOWCTBA
TEOMETPUYECKHUX
¢uryp u dpopmyn s
peueHus
TE€OMETPUYECKUX
3ama4y M 3amad  C
HPaKTUYECKUM
COZIepIKAaHUEM;

- BBINOJHSET NOCTPOCHHS YIJIOB MEXAY IPSIMBIMH,
OpsSIMOM M TUIOCKOCTBIO, MEXIY IUIOCKOCTSAMH MO
OIMCAHUIO U PAcIO3HACT UX Ha MOJAEISIX;

- TpUMEHSET MpPHU3HAKM W CBOWCTBa pacIOJ0KEHHS
NPSMBIX U TUIOCKOCTEH MPU PEeLICHUH 331a4;

- pemiaer 3aJayd Ha BBIYHCIECHHE TI'E€OMETPHYECKUX
BEJIMYHH;

- npuMeHseT (GOpMyJBI U TEOPEMBbl IUIAHUMETPHH IS
pelLIeHus 3a1a4;

- IPHMEHSCT NPHU3HAKKH M CBOWCTBA PaCIIOIOKCHHS
HPSIMBIX U IUIOCKOCTEH NIPH PEICHUH 3a1a4;

- m300pakaeT Ha PUCYHKaX M KOHCTPYHpYeT Ha MOZEISX
MEePIEeHANKYJISPEl ¥ HAKJIOHHBIE K IUIOCKOCTH, NPSIMBIC,
napajuleNibHble TUIOCKOCTH, YIJIBl MEXIYy MpsSMOW H
IUIOCKOCTBIO X 0OOCHOBBIBAET MOCTPOCHHS;

- nM300pakaeT Ha 4YepTekKax W MOJENSIX PaCCTOSHHUA M
00OCHOBBIBAET CBOUX CYKACHHS;

- OTpEJENsieT ¥ BBIYHCIISIET PACCTOSIHUE B TIPOCTPAHCTBE;

- H300paXkaeT MHOTOIPAHHHUKH M BBITIOJIHSACT IOCTPOCHHS
Ha M300pXSHUSIX U MOJEIISIX MHOTOTPDaHHHUKOB,;

- BBIYMCISIET JIMHEHHBIC OJIEMEHTHI M YIJIOB B
NPOCTPAHCTBEHHBIX KOHQUIypalmsaX, apryMEHTHPYeT
CBOM CY)X/ICHHUS;

- CTpOMT IpocCTeilune
MHPaMUIbI;

- mpuMeHsieT (aKThl U CBEACHUS U3 TUNIAHUMETPUH;

- IPUMEHSET CBOICTBAa CUMMETPHHU TPH PELICHHUHU 3a/1a4;
- n300pakaeT OCHOBHBIE MHOTOTPAHHHUKH M BBIIOJIHSET
PHCYHKH I10 YCJIOBUSIM 33/1a4;

- pemiaeT 3ajavd Ha IOCTPOCHHE CEUYCHHMIA, BBIYHCIICHHUE
IUTHH, PacCTOSHHUH, YIJIOB, IIOIIAICH;

- MPUMEHSET CBOMCTBA CUMMETPUH NPH PELICHUH 3a1ad
Ha TeJNa BpalleHHs, KOMOWHALIHIO TElT;

- H300paXkaeT OCHOBHBIC KPYIJIbIE Tellda U BBIIOJHSCT
PHCYHKH I10 YCIIOBHUIO 33/1a4H;

- pemiaer 3ajayd Ha BBIYMCIICHHME ILIOIIA/EH IUIOCKUX
¢uryp ¢ mnpuMeHEeHHEeM COOTBETCTBYIOIIMX (opMmyrn u
(hakTOB U3 INTAHUMETPHH;

- BBIYHCIIAET PACCTOSIHUN MEXY TOUKAMH;

- HAXOJIUT YPaBHEHUS OKPYKHOCTH, Chepsl, INIOCKOCTH;

- BBINOJIHAET MOCTPOCHHE IO 3aJaHHBIM KOOPIHHATAM
TOYEK M IFIOCKOCTEH, HAXOAUT KOOPIUHATHI TOYEK;

- peluaeT 3aJja4M Ha BHIYKMCIICHUE TUIOMIa el HOBEPXHOCTH
NPOCTPAHCTBEHHBIX TEJ;

- pemaeT 3aJayd Ha NPUMEHEHHEe (GOpPMYJ BBIYHCICHHS
00BEMOB;

ceueHusi Ky0a, TIPU3MBL,

DKCHepTHas OleHKa
BBITIOJIHEHHS! IPAKTHYECKHUX
paboT, KOHTPOIBHBIX PadoT,
9K3aMeHa, HalpaBJICHHbIE Ha
OLICHKY IIPaKTHYECKUX
HaBBIKOB.

1.10

BaJeTh  HABBIKAMU
UCIIOJIb30BaHMs
TOTOBBIX
KOMIIBIOTEPHBIX
nporpamMmm
pelieHun 3a/1a4;

pu

- IpPEACTaBIsET pELICHHE 3aJa4 C MCIOIb30BAaHUEM
KOMIIBIOTEPHBIX IPOrpaMm

Boinonnenue  BHeayIUTOpHOU
CaMOCTOSATENIFHON pabOTHI
DKcnepTHas OIlIEHKA
BBIIIOJIHCHUS MMPaKTUYCCKUX
paboT, KOHTPOJBHBIX PaboT,
9K3aMeHa, HaIpaBJICHHBIE Ha
OIICHKY MMPaKTUYCCKUX
HaBBIKOB.

1.11

HaxoJUTh u
OLICHUBATb
BEPOSATHOCTH
HaCTYIUICHUS
coObITHit B
MPOCTENIINX
MPaKTHYECKUX
CUTYyaIuIx u
OCHOBHEBIE

-pemaeT KOMOMHATOPHBIE 3a/laud METOJOM Iepebopa u
TI0 TIPaBHUITY YMHOKCHHS;

- pemaeT MpPaKTUYECKHE 3aJa4d C HCIOJIb30BaHUEM
MOHATHH 1 TpaBUI KOMOMHATOPHKHY;

- pelIaer 3a/1auy Ha BEIYMCIICHUE BEPOSTHOCTEH COOBITHIA;
- pelaeT NpakTU4YecKUe 3aJaui Ha 00pabOTKy YHCIOBBIX
JTAaHHBIX, BBIYACICHNE UX XapaKTePUCTHK;

OkcnepTHas OLICHKa
BBITIOJTHEHUS MPaKTHIECKUX
paboT, KOHTPOJIBHBIX pPadoT,
9K3aMEHa, HalpaBJeHHbIE Ha
OLICHKY MPaKTHYECKUX
HaBBIKOB.




XapaKTCPUCTUKU
CHy‘IaﬁHLIX BCJIMYMH

110 3asepuwienuu 0ceoenus yuedoHou OUCYUNIUHBL 00YUAIOWUIICA 00IHCEH 3HAMD:

3.1 Npe/ICTaBICHUS 0 | - ompenensieT poib MaTeMaTHKM B Hayke, TexHuke, | OueHka pe3yJbTaToB
MaTeMaTuke KaK | DKOHOMHKE,  WH(QOPMAIMOHHBIX  TEXHOJOTUSIX U | BBIIOJHEHUS KOHTPOJIBHBIX
4acTH MHUPOBOH | IMPaKTHYECKOU IESATEITbHOCTH; paboT M MPOBEPOYHBIX TECTOB
KyJIbTypbl M MECTE | - Ha3bIBaCT LENM W 33Ja4M H3YUCHHS MATEMaTHKH IIPU | TI0 U3yYacMbIM TEMaM.
MaTeMaTHKH B | ocBoeHnu npodeccuii CIIO;

COBPEMEHHOM
LIUBHIIM3ALIH

3.2 CrocoOBl  ONMMCAHMSA | - MPUBOIWUT MPUMEPHI (PYHKIIMOHAIBHBIX 3aBHCcHMOcTel B | OneHka pe3yIBTaToOB
ABJICHUH PEalbHOTO | PEabHBIX MPOIECcCax U3 CMEXHBIX JUCIHUIIINH; BBITIOJTHEHHS KOHTPOJIBHBIX
MHpa Ha | - Ha3bIBa€T AJITOPUTM BBIYMCICHUS NPOU3BOJHON Ha | padOT M NPOBEPOYHBIX TECTOB
MaTeMaTHYeCKOM NpUMepe BBIYHCIICHHUSI MTHOBEHHON CKOPOCTH ¥ YTJIOBOTO | MO M3y4aeMbIM TEMaM.

S3BIKE K03(h(HULKEeHTa KacaTelbHON;
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MpEeACTaBICHUS 0
MaTeMaTU4YeCKUX
MOHSITUSIX Kak
Ba)KHEHIIINX
MaTeMaTHYECKUX
MOJESAX,
TTO3BOJISIOIIHNX
ONMCHIBATh U U3y4aTh
pa3Hble MpOLECCHl U
SBJICHUS;, TIOHUMAaTb
BO3MO>KHOCTH
aKCHOMAaTHYECKOTO
MIOCTPOEHHUS
MaTeMaTHYECKUX
TEOpU;

- IepeuuciseT NPUMEHEHUE KOpHEH U CTeneHed mpu
BBIUUCIICHUM CPEIHUX, NEICHUM OTpe3Ka B «30J0TOM
CEUCHUM»;

- OMNHUCBIBAaeT paJUaHHBIH METOJ H3MEpPEHHs YIJIOB
BpAIllCHUs U UX CBA3b C IPaLyCHON MEPOi;

- JaeT OmIpejeNieHHe MOHATUS TEePEeMEHHOM, IMPUBOIUT
MPHUMEPHI 3aBUCUMOCTEN MEXK Ty IEPEMEHHBIMU;

- NPHUBOAMT JOKAa3aTEIbHBIE PACCYKIEHHUS HEKOTOPBIX
CBOWCTB JINHEHHOW W KBAJAPATHIHOHN (PyHKITHIA;

- JlaeT ONpeneNieHHe TapMOHHYECKHX KOJcOaHWH W
NPUBOAMT TIPUMEPBl TApPMOHHYECKHX KOJICOaHWH I
OTHCAHMA TIPOLECCOB B (HU3UKE M APYTHX 00JACTAX
3HaHUS,

- GOpMyIIHPYET MEXaHHMYECKUI 1 T€OMETPUIECKUIT CMBICIT
MIPOU3BOJHOM;

- JIaeT MPOCTEHINE CBEACHHS O KOPHSIX anreOpanyeckux
ypaBHEHUH, MOHATHE UCCIIEOBAaHUS YPAaBHEHUN U CCTEM
YPaBHECHHU;

- ONHCBIBAET TEOPUIO PABHOCUIIBHOCTH YPaBHEHHH;

- (QopMynHpyeT ompeneneHus, MPU3HAKOB M CBOWCTBA
HapajjieNbHbIX W MEPHEeHAUKYISPHBIX  IIOCKOCTEH,
JIByTPAaHHBIX U JINHEMHBIX YIJIOB;

- (opMyIHpyeT M JOKa3bIBAET OCHOBHBIC TEOPEMBI O
PacCTOSHUAX (TEOpeM CYIIECTBOBAHMSI, CBOICTBA);

- OIHMCHIBAET IPOLECC NapauIeIbHOTO MPOCKTUPOBAHUS U
€ro CBOMCTBA;

- opmynupyem meopemvl 0 NAOWAOU OPMOSOHANLHOU
npoeKyUU MHO20Y20NbHUKA,

- JlaeT ONMCaHHE M XapaKTEPUCTUKY Pa3IMUYHBIX BHJIOB
MHOTOIPaHHHMKOB, X 3JIEMEHTHI U CBOMCTBA;

- JlaeT XapakTePUCTHKy M H300pa)kKeHHE CEUYCHUs,
paseepmxu MHO202pAHHUKOS,

- nepewucnsgem BHOBl CHMMETPHH B HPOCTPAHCTBE,
(hopMyspyeT onpeieNieHns U CBOICTB;

- JaeT XapaKTEepUCTHKY CHMMETPHUM Tel BpalleHHS H
MHOT'OT'PaHHHUKOB;

- TEePeYMCIIUTE BUJBI Tell BpalleHHs, GOPMYIHPYET HX
OIIpe/IeJIEHUH U CBOUCTB;

- hopMyIHpyeT TEOpEMY O CEUSHHH IIapa IIIOCKOCTHIO
TUIOCKOCTH, KacaTellbHOil k cdepe;

-J1aeT XapaKTepUCTUKY M H300paxaeT Tella BpaleHus], nX
pa3BEpTKHU, CEUCHUS;

- JlaeT OmpeJeNieHNne IUIOMAnd U 00beMa, aKCHOMBI U
CBOMCTBA;

- OMHKCBIBAET METOJ BBIYHMCIECHUS MJIOMAAN HOBEPXHOCTU
cepsr;

- TepevyHcisieT IpaBMiIa PaA3JOKEHHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTRE;

- Ha3BIBACT MPaBHJIA HAXOXIEHHS KOOPIMHAT BEKTOPA B
MIPOCTPAHCTBE;

- (dopmynupyer mpaBuiIa JSWCTBHIA C BEKTOPAMH,
3a/JaHHBIMA KOOPJAMHATAMH CKAISIPHOTO MPOM3BEACHUS
BEKTOPOB, BEKTOPHOT'0 YPABHEHU NPSIMOI U IIOCKOCTH;
- NPUBOAMT JOKA3aTEIbCTBO TEOPEM CTEPEOMETPUU O
B3aUMHOM pAaclOJIOKEHUH MpPSIMBIX U IUIOCKOCTEH C
UCIIOJIb30BAHUEM BEKTOPOB;

Onenka pe3yIbTaToOB
BBITIOJTHEHHS KOHTPOJIBHBIX
paboT M IPOBEPOYHBIX TECTOB,
YCTHBIX OTBETOB 10 U3y4aeMbIM
TeMaM.

Beimonnenue JOMaITHAX
3aJaHuH.
Hanmcanue pedepara "

COCTaBJICHUE MPE3CHTAIHN.
BeinonHenne  BHeayIUTOPHOU
CaMOCTOSTENIEHON pabOTHI.




3.4

MpeACTaBJICHUSA 00
OCHOBHBIX ITOHATUAX

MaTEeMaTU4YEeCKOro
aHann3a u ux
CBOICTBAX;

- (opMysMpyeT NOHITHE KOpHS N-H CTEneHH, CBOMCTBa
paIyKajoB M NpaBHiia CPAaBHEHUS KOPHEH;

- TIOHSATHUE CTEIICHH C JCHCTBUTEIHHBIM IIOKa3aTelIeM;

- JaeT OmpejAeieHHe PaBHOCHIBHOCTH BBIPQKEHHH C
paauKanamy;

- 3amKChIBaeT KOpPEHb N-H CTENeHW B BUJE CTEICHU C
JIpOOHBIM TIOKa3aTeIeM M Ha000poT;

- popMyIHpyeT CBOMCTBA CTENICHEH;

- ¢opMynHpyeT OmpeieNeHNus TPUTOHOMETPHIECKUX
(yHKIMA 1y YITIOB  MOBOPOTa M OCTPHIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYTOIbHUKA;

- TEpeYHcIsieT OCHOBHBIE (HOPMYIBI TPUTOHOMETPHH:
(hopMyJIBI CIIOXKEHUS, YABOCHUS, IPEOOPa30BaHUS CyMMBI
TPUTOHOMETpUUYECKHX (yHKUMI B mpou3BeneHUE U
MPOU3BEACHHS B CyMMY;

- Ha3bIBACT CBOMCTBA CHMMETPHM TOYEK Ha €IMHUYHOM
OKPYXHOCTH;

- ¢dhopmynupyer MOHSATHE
TPUTOHOMETPUYECKHX (pyHKINIA;

- JaeT OmpeieieHUe MOHATHS Tpaduka, oIpeneneHHe
MPUHAJICKHOCTH TOYKH Ipad Ky GpyHKINY;
- opmymupyer onpenencane GpyHKINY;

- QopMmymupyer  noHamue  06pamHoOU
oIpe/ieNicHUe BUA;

- opmynupyer noHsTHE CIOKHOU QYyHKINY;
- JlaeT OIpEIEICHUE HEIPEPhIBHON INEPUOJUYECKOU

00paTHBIX

¢dyHryuu,

dynKumm;

- (opMmynupyeT cBOMCTB CHHYCa M KOCHHYCAa;

- JaeT OMpeleJeHUE pPa3pblBHOM NEPUOIUYECKOU
(hyHKIHN;

- (hopMyJIpyeT CBOWCTBA TAaHTEHCA M KOTAHTCHCa,

- JaeT OHpeJeNCHHE YHCIOBOHW MOCIEN0BATENBHOCTH,
MepeUYHCISIET CIIOCOOBI €¢ 3a/laHu;

- IaeT OIpeJIeNICHHUE MIpeelia IOCIeA0BaTENbHOCTH;

- Has3bBaeT (pOpMyNbl M NpaBHia BBIYHUCICHHS CYyMMBI
06EeCKOHEYHOT0 YHCIIOBOTO PsAZia Ha MIPUMEPE BBIUNCIICHHS
CyMMBbl 0OECKOHEYHO yOBIBaIOIIEH TIeoMEeTpUYECcKOi
[IPOrpeccuu;

- 1aeT Olpe/ie]ICHUE IPOU3BOIHOI;

- epeyvucisieT npaBuia AupepeHIpOBaHNS;

- mepeuncisgeT GOpMynbl K3 TaONMIBI MPOHU3BOIHBIX
3JIEMEHTAapHBIX (QyHKINH;

- (opmymupyer TeopeMbl O CBSI3M CBOHCTB (DYHKIHMH H
MIPOU3BOJHOM;

- JaeT ONpeJeNieHne HHTerpaja u nepBooOpasHon

- MepevucisieT NMpaBMWiIa BBHIUYUCICHUS MEepBOOOpa3HON H
Teopembl Herorona—1JlelibHuIa;

- IPOM3BOJIUT 3aIHUCh PEIICHHUS CTAHAPTHBIX yPaBHEHHUH,
MIPHEMOB TIpeoOpazoBaHMA YPaBHEHHH AJIS CBEACHHUS K
CTaH/IapTHOMY YPaBHEHHUIO;

- MEpPEUMCISET OCHOBHBIE IPUEMBI PEIICHUS CUCTEM C
o0ImMMH  BONIPOCAMHM  DEUICHHS  HEPaBEHCTB U
UCIIONIb30BAaHUE CBOMCTB M TpaduKoB (QYHKIUH IpH
pelIeHNH HEPABEHCTB;

Onenka pe3yIbTaToOB
BBITIOJTHEHHS KOHTPOJIBHBIX
paboT M NPOBEPOYHBIX TECTOB
[0 U3y4aeMbIM TeMaM.

Beimonnenue JOMaITHAX
3alaHui
Hanmcanue pedepara "

COCTaBJICHUE MPE3CHTAIINN.
BeinonHenne  BHeayOUTOPHOU
CaMOCTOSTENFHON pabOTHI.
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[IPEACTaBICHU o
mpoueccax u
SIBIICHUSAX, HUMEIOIUX
BEPOSATHOCTHBIN
XapakTep,
CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B
pearbHOM MHDE,
OCHOBHBIX TOHATHIX
3JIEMEHTApHOU

TEOpUHU BEPOSITHOCTEHN

-TIepPEeUHCIISIeT IPaBHiIa KOMOMHATOPHUKY;

- JlaeT omnpejesicHHe KOMOMHATOPUKH: Pa3MEICHUSMH,
COYETAHUSIMH, TEPECTaHOBKAaMH U (OpPMyNbl Al HX
BBIUUCIICHHUS;

- ¢opmynupoBka OnHoMa HBIOTOHa M TpeyroipHHKa
[Tackans;

- (opMyIHpOBKa  KJIACCHYECKOTO  OIpPEACICHHS
BEPOSITHOCTH, CBOHCTBA BEPOSITHOCTH, TEOPEMBI O CyMMeE
BEPOSITHOCTEH;

- IPUBOJUT MPHMEPHI BEIYHUCICHHUS BEPOSATHOCTEH;

- JaeT TPEACTABICHHE YHCIOBBIX JAaHHBIX M HX
XapaKTEPUCTHK;

Beimonnenue JOMalIHAX
3a1aHui

HccnenoBatensckas ~ pabora.
BeimonHeHne  mpoBEpPOYHOTO
TECTa, YCTHBIX OTBETOB.
Hanmcanue pedepara U
COCTaBJICHUE MPE3CHTAIIHN.
BoeinonHenne  BHeayOUTOPHOU
CaMOCTOSTENIFHON pabOTHI.

B npouecce oceoenus yuebnoit Oucuyunaunbvl O00YUQIOWUICA NOAYYUM  B03MO.
cpopmuposannocmu 00wUX KomnemeHyui

JHCHOCMb NOBBICUMb YPOGEHb

OK1 Pemaer npoguibHbIe 3a1a4u. OKcnepTHas OlLlEHKa B IIpoliecce
Horumaer [Tepenocut ycioBue npohHIIbHBIX 33/1a4 B 3aIIUTHl MPAKTHYECKUX pPadoT,
CYIIHOCTD 4 | MATEMATHUECKYIO MOZIEIIb. pELICHUs CUTYallMOHHBIX 3a/a4.
CZHI/IaHLH o CucteMaTHueCKH BBIMOJIHSET BHEAY IUTOPHYIO paloTy. CamMmooI1ieHKa, HalpaBJieHHas Ha
Y . | Bmanmeer ycTHBIM cueToM. CaMOCTOSATENIbHYIO OIIEHKY
3HaYMMOCTh  CBOEH 2
9 Beigenser npuMepsbl, kacaromecsi NpoecCHOHANbHBIX | CTYAEHTOM DEe3yJIbTaTOB CBOEH
Oynymieit mpodeccun,
o | 3amad, oOBSACHAET HAOMIOaeMOE SIBICHUE B COYETAHUM C | AEATCIHHOCTH.
NpOSBIATE K HEH
. N npodeccrnoHaNbHBIMA 3HAHWAMH, MPUMEHSET
YCTOWYMBBIN HHTEpPEC. N o
MOJTyYeHHBbIC 3HAHUS B JIOOOW CHUTyallWH, CBS3aHHOW C
npodeccHOHAIPHBIMH 33/1a4aMH

OK2 [IpunexHo BeAeT 3anucu B TETPAIu. KauecTtBenHoe BBINIOJIHEHUE
OpraHu30BBIBAET CucteMaTHYeCKH MOCEIIAeT 3aHATHSA, HCIOIb3YET MPaKTHYECKUX pabot u
COOCTBEHHYIO oO0I1e MpueMsl P PeICHUH TeX MM UHBIX 3a/1a4 BHEay IUTOPHOI
JIeSITETIbHOCTb, BeimosHsieT Bce BUABI paboT, MpeaiaraeMbIX CaMOCTOSATENLHOM PaboThI
BBIOMpAaTh  THUIIOBBIE | MpENOAaBaTeIeM
Metonsl M cnocoObl | OOOCHOBBIBaeT BBIOOpa BHAA, METOJOB U IPUEMOB
BBINOJIHEHUSA paboTsl
npodeccroHabHBIX OO6oCHOBBIBaeT BBIOOP M ONTHMAaJbHOCTH COCTaBa
3aja4, OLCHMBATh MX | NCTOYHHUKOB, HCOOXOAMMBIX AJISI PEIICHHS IIOCTaBICHHOM
3¢ (HeKTHBHOCTD U | 3ama4n
Ka4ecTBO. PamonansHoe pacrpesenseT BpeMsi Ha BCE OTaIlbl

peueHus 3aJa9n

OK3 IIpunumaer Pemaer 3amaum pasnmuuHbIMH criocoOamu. BrwiOmpaer | B3amMoorieHka, HampaBlIeHHas
penieHus B | palMOHAIBHBIN CHOCOO pemreHus 3aaad, 0OOCHOBBIBas | Ha B3aHMHYIO OLICHKY
CTaH/IapTHBIX U | CBOM BBIOOD. MHJIMBUIYAJIBHBIX U TPYTIOBBIX
HECTaHAAPTHBIX pe3yIbTaTOB YHaCTHHUKOB.
CUTyallusiX U HeceT 3a
HHUX
OTBETCTBEHHOCTb.

OK4 [Tmanupyet HHPOPMALMOHHBIA TIOUCK OKclepTHOE HAONMIOJeHHE U
OcymectBiser nouck | [Touck u ordop HE0OX0ANMOI HH(GOPMAIMH B PA3JINUHBIX | OLEHKA JIESTETBHOCTH
" UCTIONIb30BaHKUE | MCTOYHUKAX. oOydJarommerocs B mpolecce
nHpopManuy, W3Bnekaer nepBu4Hy0 nHGoOpManuio BBITIOJTHEHHUS CaMOCTOSITEIbHON
HeoOxoxumoit  aus | OcymiecTBiseT IepBUYHYI0 00paboTKy nHpopManny. paboTHl M JOMAIIHUX 3aJaHuil.
3¢ PEeKTUBHOTO XpaHUT H®  CUCTEMaTu3upyer, NpoBoxuT aHaiu3 | OneHka BBITOJIHEHUS
BBITIOJTHEHHS nHpopManMK Uil UCIONB30BAaHMS NPU PEIICHWW | BHEAYAWTOPHOH
npodeccrnoHaIBHBIX MOCTABJIEHHBIX 3a/1ay. CaMOCTOSTENIbLHOU paboTsI
3amad, OpueHTHpYeETCS B HHOOPMAIIMOHHBIX TOTOKAX, BEICSIET | BBIOJHEHHE KOHTPOJIbHBIX
mpo(ecCHOHATLHOTO | TJIABHOE M HE0OX0IUMOE. paboT, HamuMcaHWe W 3aluTa
u nugHocTHOTO | CriocobeH CPaBHUTH u KIaccuuIpoBaTs | pedeparoB C HCHOIH30BAHUE
pa3BUTHSL. MHPOPMAITHIO. HU3IaHUHN MepUOANYECKOM

neyatu u HTepHeT-pecypcoB

OKS Henonssver CoTtpyaHudaer B rpyIIe. BricTpanBaer | DkcniepTHOe HAONIONCHUE H

M B3aMMOOTHOIICHUS C OKPYXKAIOIUMH. Y MEeT BBICIYIIaTh | OIEHKa JIESTETBHOCTH
nH(pOpMaLMOHHO-
cobOecemHKa, BBIPaOOTaTh COOCTBEHHOE MHEHHE, | oOydaromerocss B  Ipolecce
KOMMYHHUKaIMOHHBIE .
Ipe3eHToBaTh  ce0s, 3aJaBaTh  BONPOCHI, BECTH | OCBOCHHUS yueOHOH
TEXHOJIOTUH B
. JIUCKYCCHUIO JIICLUIIIMHBI, BBITIOJTHEHUS
npodeccroHabHOM .
eSTEBHOCTH Brnaneer HaBbIkamMu pabOTHI C Pa3IMUHBIMM T'aPKETAMH. | CAMOCTOSITENIEHOH — paboThl |
) [Tepenaer nHPOPMAIHIO CXKATO, OIHO, BHIOOPOYHO JIOMAIIHAX 3aaHUMH.




DKcnepTHast OIIEHKA B TPOIECCe
3alUThl MPAKTHYECKUX PadoT,
pELIeHUs CUTYaIHOHHBIX 3a/1a4.
Meron 00001eHus
HE3aBUCUMBIX XapaKTEPUCTUK —
HAmpaBjieH Ha OLEHKY JaHHBIX,
MONydEHHBIX B pE3ysbTaTe
HAOJIIOICHUS 34 IEATEIBHOCTHIO
CTY/IEHTA Ha 3aHATHIX

OKe6 Ymeer paboTtath B mape, B rpymme. Bmameer stukoit | Pabota mpoekTHRIX Tpymm —
B3aMMOOTHOIIIEHUH. PacripenenseT poiu B KOJJICKTHBE. | HAIpaBlieHA HA OLCHKY OOIMIMX
BrageeT pa3muaHBIME COIATFHBIME POJISIMH, aI€KBATHO | KOMIETEHIINHA, CBS3aHHBIX C
OIICHUBAET CBOIO POJIb B KOJJICKTHBE. HaBBIKAMU yTIPaBIICHUS paboueit
Pabotaer B IpyIION

KOJUICKTHBE u Meron 000011eH!S
KOMaH/e, HE3aBUCHMBIX XapaKTEPUCTHK —
3¢ peKTuBHO HampaBJIeH Ha OLEHKY JaHHBIX,
o0marecs c MOJMYyYeHHBIX B  pe3yJbTare
KOJIJIeramMH, HaOIIOICHUS 32 e TebHOCTHIO
PYKOBOJICTBOM, CTyICHTa B Pa3IHMIHBIX

MOTPEOUTEISIMH. CUTYaIHAX.
ConmomeTpus - HalpaBlieHa Ha
OIICHKY KOMaHIHOTO
B3aNMOIEUCTBUS u  poiei

Y4aCTHUKOB

OK 7 | beper Ha cebs | BreIcTymaer ¢ mpe3eHTaluei. Keiic-meTon, HanpaBieHHbIN Ha
OTBETCTBEHHOCTh 3a | IIpeacraBnseT pemieHHs 3a4add, BBIIOJTHEHHOW B | OLEHKY criocoOHOCTeH K
paboty YJICHOB | KOJUIEKTHBE. aHanu3y, KOHTPOJIIO U
KOMaH/Ibl VY4acTByeT B KOHKypCaX, BHEKJIACCHBIX MEPONIPUATHUSIX. MPUHATHIO PEILICHUH.
(TIOAYMHEHHBIX), IIposiBnsgeT OTBETCTBEHHOCTh 3a paboTy WICHOB
pe3yabTar KOMaH/Ibl, pe3yJIbTaT BBINOJHCHUS 3aJaHUi.

BBITTOJTHECHHS
3aJaHUMN.

OK 8 CaMOCTOSTEILHO [TocemaeT 1ONOIHUTENBHBIE 3aHATHS, KOHCYJIbTAIHM. Camool1ieHKa, HallpaBJIeHHAasl Ha
onpesenser  3aiaun CucremMaTndecku BBITIONHACT BHEAYAUTOPHYIO pabory. CaMOCTOSITEIIFHYIO OIICHKY

Brageer MeTonmKol caMOCTOSTEIHHOM pabOTHI HaL CTYJICHTOM pe3yIBTaToOB
npo¢eCCHOHATHHOTO .
" aHocTHOrO | COBCPUICHCTBOBAHMEM YMEHH JIESTeTbHOCTH

OcymiecTBiIsieT caMOOIICHKY M CAMOKOHTPOJIb Yepes KagectBeHHas  omeHka  3a
PA3sBHTHA, 3aHUMACTCA Ha0Ir0eH1E 32 COOCTBEHHOM NEATEILHOCTERIO, BBITIOJTHEHUSI  BHEAYIUTOPHBIX
caMm000pa3oBaHUEM,
OCOBHAMHO OCO3HaHHO CTaBUT LEH OBJIa/ICHH a3 HbIMU pabot
R acTeKTaMu npocbeccnonanwozl NeATENLHOCTH,
OBBIICHHE OMPEJIENATE COOTBETCTBYIOMMIT KOHETHbIH MPOAYKT,

peanu3anys MOCTaBIEHHOHN IIEH B JeSITeIbHOCTH
KBaJTH(pUKAINH.

OK 9 | Opuenrupyercs B | YeTkoe BEINONHEHNE Pa0OTHI B yCTAaHOBJICHHBIN CPOK. Ananus pe3ynbTaToB
YCIIOBHSAX gacToit JIESTeTHHOCTH 3a
CMEHBI TEXHOJIOTHH B oTIpeIeIeHHBIN MIEPHOI,
pogeCcCHOHANTBHOMI BBISIBIICHUSI 30HBI ONMDKaWIIero
JIeSITETIbHOCTH. pa3BUTHSL CTYJIEHTA.




