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Pabouas mporpamma y4eOHOM MTUCIMILIMHEL pa3paboTada Ha OCHOBe [IpuMepHOH IporpamMmel
0bmeobpazoBaTenbHON yaeOHOM TUCIMIITHEEL «MaTeMaTuKa: anrebpa U Hadala MaTeMaTHYecKOTo
aHaIM3a, TEOMETPHs» N1 INPO(ECCHOHANBHBIX 00pa30BATEIbHBIK OPraHu3anyii moJ pelaKuuen
banmaxosa M.U., pexomennoBanno# PenepadbHBIM rOCYIAPCTBEHHEIM ABTOHOMHBIM YUPEXIEHUEM
«DenepaybHEI MHCTUTYT pa3BuTusl obOpazoBanus» (OI'AY «OHPO») B kavecTBe NpUMepHOIH
IIPOTpaMMBl Ul pealu3alldi OCHOBHOHU IpodeccHoHanbHOW oOpaszoBatenbHol nporpammbl CITO Ha
6asze ocHOBHOTO 00111er0 00pa3oBaHus ¢ NOIYUYEHHEM cpelHero ooIero oopa3oBanus mpoTokoi Ne 3 ot
21 urons 2015 r. peructpanuodHbii Homep penensuu 377 ot 23 urons 2015r. OT'AY «OUPO». B
IIporpamme yurtennl Tpeboanus @I'OC cpemnero obmero obpasoBanus, D®IOC cpemHero
npodeccHoHANBHOTO  00pa3oBaHus MO ChenuanbHOCTH 23.02.05 DkcmilyaTauyss TPaHCIOPTHOTO
3NMEKTPOOOOPYIOBAHU M aBTOMATHMKH (MO BHIAM TPAHCMOPTA, 3a HCKIIOUCHHEM BOJHOrO) YTBEP)KIACHHBIC
npukazom Ne 387 MunuctepcTBa oOpa3oBanus U Hayku PO ot 22.04.2014 r.

PaccmoTtpena Ha 3acemanuu HIIK ConuanbHO-35KOHOMHUECKHX, MATEMATHYSCKUX TUCITUILIHH
Y JUCIUILIMH €CTECTBEHHO- HAyYHOI'O LIUKIIa

npotokoy Ne 1 ot «31» aBrygra 2018 .
Ipeacenarens I1LK 545 5/; " /E.C.Ilenesuna/
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Opranm3zanus — pazpaboruuk: ['AIIOY TO « TKTTC»

Pazpaborunk: Cunysosa /[.B., mpenonaBatens BoICIIel KBaTH()UKAIMOHHON KaTETOPUN
TAIIOY TO «TKTTC».
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1.

ITACIIOPT MPOI'PAMMBI YYEBHOM JUCIIAILINHBI
1.1. O61acTh NpUMEHEHHUs IPOrPAMMBI

Pabovas mporpamma yuebHo#t mucmumamebl OY]Jl 03. Maremaruka: anrebpa ¥ Hadana
MaTeMaTHYeCKOro aHajiu3a, reoMerpus» (manee — «MaTeMaTHkay») ABIAETCS YacThI0 OCHOBHOIN
npodeccroHanBHON 00pasoBarenbHoil mporpamMMsl B ¢ooTBeTcTBHH ¢ OI'OC Mo CrenuaibHOCTH

23.02.05 Dxcmyaraups TPaHCTIOPTHOTO 3NIEKTPOOOOPYIOBAHHMS M aBTOMATHKH (IO BMIAaM TPAaHCIIOPTA, 3a
HCKTIOUEHHEM BOAHOIO)

[Iporpamma paspaboTana B cooTBeTCTBHH ¢ [IpuMepHOit mporpammoii 061e06pasoBaTesHON yuebHoH
AMCUHMILIAHBI «MaremaTvka: anrebpa ¥ Hayaa MaTeEMaTHUECKOTO AaHATIM3a; FEOMETPHSIY TS HpOdheCcCHOHAIBHBIX
obpasoBaTeNbHBIX OpraHusalUMid nox pejakuued bammakosa M.U., pexomennoBannoii ®enepanbHbIM
rocyJapCTBeHHBIM aBTOHOMHBIM yupexaenuem «®DenepanbHblii MHCTUTYT pa3sBUTHA oOpasoBaHusy (DIAY
«®UPO») B KauecTBe MPUMEPHOH MPOrpamMMBbI /I peaTU3aLMi OCHOBHOM MpodheccHoHaBHOM 00pa3oBaTenbHOM
nporpamMmbl CIIO Ha 6asze ocHoBHOro ofmero o6pasoBaHus ¢ MONYYEHHEM CPETHEro ofiero oGpasoBaHus,
npotokon Ne 3 ot 21 urons 2015r. u OenepaabHOro rocyJapcTBEHHOrO 06pa3oBaTeIbHOro CTanaapTa (najee —
@Ir'oC) mno cneuMansbHOCTH cpeaHero mnpodeccHoHanbHOro obpaszoeanus 23.02.05 Dkcnnyaranus
TPaHCHOPTHOrO 3JIEKTPOOOOPYNOBaHHA M aBTOMATHKH (MO BHIAM TPAHCMOPTa, 338 WCKIIIOYEHHEM BOIHOIO),
npukas Ne 3870t 22.04.2014 .

PaGouass mporpamma yueOHOW AMCLMILUIMHBI NMpeAHA3HAUCHA Ui M3YYCHUS MATCMAaTHKH B
npodeccHoHANBHEIX 00pazoBaTenbHBIX opraHmsamusix CIIO, peamusyromux 06Gpa3oBaTelbHYIO
IpOrpaMMmy CpelHero oOuEro oOpa3oBaHUS B MpeleiiaX OCBOCHHS OCHOBHOM ITpodecCHOHANBHOM
obpasosarensHoi nporpamMmer CITIO (OIIOIT CIIO) ma 6a3e ocHOBHOTO 00ImMEro o0pa3oBaHUs MpU
HOATOTOBKE KBANU(PHUIMPOBAHHBIX paboUunX, CIyXaUX W CHENHANTHUCTOR CPEIHEro 3BEHA, B APYIUX
po(eCCHOHAIBHBIX 00pa30BaTeNbHBIX OPTaHM3ALKLX, PEATU3YIOMUX 00pa30BaTEIbHYIO MPOrpaMMy
cpenero odmero obpasoBanus B Inpenenax ocBoeHus ocHoBHO# OIIOIT CITIO ma 6aze ocHOBHOTO
obmiero o0pa3oBaHUs, B JOMNOJHUTEILHOM NpPOGECCHOHATEHOM 00pa3oBaHHH (B Iporpammax
TIOBBIINIEHUS KBATM(PHUKAIIMM U TEPENOArOTOBKH) M NPO(hEeCCHOHAIBHOMN IOATOTOBKE CIEIHATIACTOB
TexHUYeckoro npoduis no HanpasieHusM: 23.00.00 Texuuka u TEXHOIOTHS HA3EMHOT'O TPAHCIIOPTA.
1.2. MecTo auCHUMNUIHHBI B CTPYKTYpe OCHOBHOI npodeccHoHaIbHOH 006pazoBaTenbHOI

OporpaMmbl: H3ydaeTcs B oOlieoOpazoBatenbHOM Lukie ydebHoro miana OIIOIT wa Oaze
OCHOBHOTO 00IIero 00pa3oBaHus ¢ NOJIy4eHHEM CPEeJHEro o01ero oopasoBanus.
1.3. Ilenn 1 3aga9n AMCOHUILUIHHBI — TPeOOBAHHSA K PE3yJIbTATAM O0CBOCHUSI JUCIHIIJIHHBI:
OcBoeHue comepxaHuss y4eOHOM IUCHMIUIMHBI Martematika oOecleurBaeT JIOCTUXKEHHE
00y4aroMyMUCs CIERYIOIIUX PE3YIbTATOB!

JIMYHOCTHBIX:
= cOpMHUPOBAHHOCTE TPEIACTABICHUN O MaTeMaTUKe KaK YHUBEPCAIHHOM S3BIKE HAYKH,
CPENICTBE MOACTUPOBAHUS ABIEHUH U MPOLIECCOB, UIESIX KU METOAAX MATEMAaTHKU;

- MMOHMMaHUE  3HAYUMOCTH  MATEMATHKH U1  HAy4YHO-TEXHUYECKOTO  IIpOrpecca,
c(hopMHUPOBAaHHOCTE OTHOINEHUS] K MaTeMaTHKe KaK K 4acTH OOIIeYeTOBEYeCKOH KyIbTYyphl 4epe3
3HAKOMCTBO ¢ UCTOpUEH pa3sBUTHUSA MAaTEMATUKH, 3BOJIIOLUEH MATEMaTUIECKUX UJICH;

- pa3BUTHE JIOTMYECKOTO MBIIIICHHS, NMPOCTPAHCTBEHHOI'O BOOOPaKEHHUS, aITOpPUTMHUYECKON
KYJIbTYpPBI, KPUTHYHOCTH MBIIIJICHUS Ha ypoBHe, HeoOxomuMoMm ansg Oynymed mpodeccHoHaTbHOM
JEeSITENbHOCTH, ISl IIPOJOIIKEHUS. 00pa30BaHusl U caMo00pa3oBaHusl;

- OBIIAACHUE MAaTeMaTHUYECKUMU 3HAHUSMH W YMEHHUSMH, HEOOXOOMMBIMU B IIOBCEIHEBHOM
YKH3HH, 111 OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAY YHBIX JUCIIHIIINH U JUCIUILIUH TPodecCHOHATFHOIO
IUKJIa, JUIS [MOJTyuyeHus oOpa3oBaHus B oOnacTAx, He TpeOyrommx YriyOJieHHOH MaTeMarudyeckoh
HOATOTOBKH;

- TOTOBHOCTB U CIIOCOOHOCTE K 06pa30BaHMIO, B TOM UHCIIE CaM000pa30BaHUIO, HA IPOTSHKEHHH
BCell ’KM3HH; CO3HATEIbHOE OTHOINEHWE K HEMpPepHIBHOMY OOPA30BAaHUIO KaK YCJIOBUIO YCIEIIHOH
npodeccronanbHON U 001ECTBEHHON AEATENBHOCTH;

= TOTOBHOCTE M CIIOCOOHOCTE K CaMOCTOSTEIbHON TBOPYECKON X OTBETCTBEHHOM AEATEIBHOCTH;
= TOTOBHOCTH K KOJIJIEKTHBHOM paboTe, COTPYIHUYECTRBY CO CBEPCTHUKAMU B 00pa30BaTENbHOM,
OOIIECTBEHHO MOJIE3HOM, yIeOHO-HUCCIeI0BATEeNBLCKOM, IIPOSKTHON U IPYTHX BHAAX ACATENbHOCTH,



OTHOIIEHHE K IPO(ECCHOHANBHOM NEesSTeNbHOCTH KaK BO3MOXXHOCTH YY4CTHS B DPEIICHHH
JINYHBIX, 00IIECTBEHHBIX, rOCy1apCTBEHHBIX, o01eHAHOHATTBHBIX pooIeM; .
MeTalpeIMeTHbIX:
- YMEHHE CaMOCTOSITEJIbHO OIPEACNsITh UEId JESTEIbHOCTM M COCTaBJISATH  ILJIAHBI
JEATEIIbHOCTH; CAMOCTOATENBHO OCYIIECTBIATh, KOHTPOJIUPOBATE U KOPPEKTHPOBATH HEATEIHLHOCTD;
HCIIONB30BATH BCE BO3MOXKHEIE PECYPCHI I TOCTYIKEHHUS [IOCTABICHHDIX LeJIed U pealln3alyy IJIaHOB
TEeSTeNbHOCTH; BBIOMPATh YCIEIIHBIE CTPATEIMH B Pa3MYHBIX CUTYAIUX;
- yMeHHe MPOAYKTUBHO OOMIAaThCS U B3aUMOJEUCTBOBAaThH B MPOIMECCE COBMECTHOM
JICATCIIbHOCTH, YUUTHIBATH ITO3UIMU JIPYTHX YYaCTHHKOB IEeATENBHOCTH, 3(()EeKTUBHO paspemaThb
KOH(JIAKTEI;
- BIaNeHUE HABBHIKAMH II03HABATENBHOH, Yy4eOHO-UCCIIEOBATEIIbCKOH U  IIPOEKTHOM
JIEITSILHOCTH, HAaBBIKAMH pa3pelieHus mpodiaeM; CrIOCOOHOCTh H FOTOBHOCTE K CaAMOCTOSITEIBHOMY
[IOMCKY METOAOB PEIICHUS IPAKTUUECKUX 33184, IPUMEHEHUIO PAa3IMYHbIX METOJOB [IO3HAHUA;
- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOATENbHON HHGOpPMaIMOHHO-II03HABATENLHON
JEeATeNLHOCTH, BKJIOYasd yMEHHE OpPHEHTHUPOBATHCS B PA3IMUYHBIX HMCTOYHHKAX HHGOPMAITHH,
KPHTHYCCKH OIICHUBATh H HHTEPIIPETHPOBATh HHHOPMALIUIO, ITOIyHaeMYIO U3 Pa3InUHbIX MCTOUHUKOB;
- BIIAJICHUE S3BIKOBBIMH CPEICTBAMU: YMEHHE SICHO, JIOTHYHO M TOYHO H3JIararb CBOIO TOUKY
3pEHMS, UCIIOJIB30BATH AIEKBATHBIE SI3BIKOBLIE CPEJICTBA;
= BJIaJICHUE HaBBIKAMH MTO3HABATENBLHOM pe(IEKCHH KaK OCO3HAHUS COBEPILAEMBIX NEHCTBUM U
MBICIMTENBHBIX MIPOLIECCOB, UX PE3Y/ILTATOB M OCHOBAHMIM, IPaHUI CBOETO 3HAHUS M HE3HAHUS, HOBBIX
MTO3HABATENBHBIX 3314 U CPEACTB [UISl UX JOCTHIKEHHS,
- LENEYCTPEMIIEHHOCTh B MOUCKAX M IPUHATHAU PEIIEHHM, COOOpa3sUTENbHOCTh U MHTYHLMS,
Pa3BHTOCTh IMPOCTPAHCTBEHHBIX TPEICTABIEHHH; CIIOCOOHOCTh BOCIIPUHUMATh KPAcOTy H FapMOHHIO
MHUpa;
NpeAMETHBIX:
= c(OpMUPOBAHHOCTh NPENCTABIIEHUN O MaTEMATHKE KaK YacTH MUPOBOHM KyJIbTYPBI U MECTE
MAaTeMaTHKA B COBPEeMEHHOM NMBIUIM3ALMH, CIOCO0AX ONUCAHUS SBIEHHUH peaJbHOro MUpa Ha
MaTeEMaTU4YECKOM A3BIKE;
= c(OpMUPOBAaHHOCTh NPEACTABICHHH O MaTeMAaTHYeCKHX IIOHATUSAX Kak BaKHEHIIWX
MaTeMaTU4ecKUX MOJCNSIX, MO3BOJSIOMIMX OIMCHIBATE M HU3y4yaThk Da3HbIE IIPOLECCHl U SIBIICHHUS;
TTOHUMaHKE BO3MOKHOCTH aKCHOMAaTHYECKOT0 ITOCTPOEHUS MATEMAaTUYECKUX TEOPHH;
- BNIAJICHHE METOJAMH [I0Ka3aTebCTB M aITOPUTMOB pEIICHHUS, YMEHHE HX IPUMEHATH,
MIPOBOIUTH TOKA3aTeNbHBIE PACCYKIECHUS B XO/I€ PCIICHUS 3a1a4,
= BIQJACHHE CTAHAAPTHHIMA TpPUEMaMM pElIEHUs paldOHANBHBIX U UppalUOHAIBHEIX,
MOKa3aTeNbHBIX, CTCICHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHHMH M HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MpOTrpaMM, B TOM YHCAE IUIs IOHUCKA IIyTH PEIICHHSA H
WUTIOCTPAIIUH pellleHns YPaBHEHUH U HepaBEHCTB;
- c(hOpMHUPOBAHHOCTE NPEACTABICHUNA 00 OCHOBHBIX ITOHATMAX MAaTEMaTHYECKOT 0 aHalln3a U uX
CBOMCTBaX, BIaJICHHE YMEHUEM XapaKTepHU30BaTh MOBeACHHE QYHKITUH, HCIIOIb30BaHUE NONYyJEHHBIX
3HAHHU JIJIS ONIMCAHMSI U aHAJIM3a PEaIbHBIX 3aBUCUMOCTEN;
= BJIAJICHHEe OCHOBHBEIMHM TOHATHAMHM O IUIOCKHX M IIPOCTPAaHCTBEHHBIX TI'€OMETPHYECKUX
¢urypax, uX OCHOBHBIX CBOHCTBaxX; C(HPOPMHUPOBAHHOCTH YMEHHS DPACIO3HABATH [EOMETPHYECKHE
Gurypsl Ha dYepTexax, MOIENIX M B peanbHOM MHUpE; PUMEHEHHME WU3YYEHHBIX CBOMCTB
reoMeTpu4eckux GuUryp u GopMmyis Al PELICHHS I€OMETPHYECKHX 3alad M 3a7ad ¢ MPaKTHYECKHM
COJIep>KaHUEM;
= c(OpPMAPOBAHHOCTh MPEACTABICHUN O IpoIEeccax H SABJICHUAX, UMEIOIUX BEPOSTHOCTHEIN
XapakTep, CTATUCTHYCCKHUX 3aKOHOMEPHOCTAX B PEAIbHOM MHUPE, OCHOBHBIX MOHATUAX dJIEMEHTAPHON
TEOPUH BEPOATHOCTEH; YMEHHIl HAXOMUTh M OLECHHBATH BEPOSTHOCTM HACTYIJIEHHS COOBITHH B
IPOCTEHINNX MPAKTHUECKUX CUTYaAIUsIX B OCHOBHBIE XaPAKTEPHUCTHKY CIIyYalHBIX BETUYUH;
= BIAJICHUEC HaBBIKAMH HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX IIPOIpPaMM IIpH pPEUIEHHH
3a1a4.
B pe3synbrate OCBOSHMS TACIHAIUIMHEI 00yHaArOIIUHACS JODKEH YMeETh:
- BIQJICTh METOAAMH 0KA3aTeIbCTB U aJlTOPUTMOB PEIICHHUS,
- IPHMEHSATH, IIPOBOIUTH TOKa3aTeIbHBIE PACCYKIEHHS B XO/€ PEIUCHH 3a0aY;



- BIAJICTh CTaHJAPTHBIMU NIPUEMaMH PCIICHHS PAallHOHAIBHBIX U HPPalOHAIBHEIX, TOKA3aTE/IbHbIX,
CTCNICHHBIX, TPHTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CHCTEM;
- HCIIONB30BaTh OTOBBIC KOMIBIOTEPHBIE IPOTPAMMBI, B TOM UHCIE /IS IIOWCKA [YTH PELICHHS U
HIUTIOCTPAIMK PEeIICHUs] YPaBHEHHH H HEPABEHCTB;
- BJIaJICTh yMEHUEM XapaKT€pU30BaTh MOBEACHUE (YHKIIIIA;
- KCTIOJIB30BAaTh IIOJIyYEHHBIE 3HAHMYSI JUIS OIIMCAHUS U aHAJIN3a PEabHLIX 3aBUCHMOCTENH;
- BJIAZICT> OCHOBHBIMHU MNOHSATHIMHU O IUIOCKHX M IIPOCTPAHCTBEHHBIX I€OMETPUYECKUX (PHUTypax, HX
OCHOBHBIX CBOMCTBAX;
- pacno3HaBaTh FeOMETPUYECKUE QUIYPHI Ha YEPTEKAX, MOAENAX U B PEATLHOM MHpE;
- IPUMEHSATh W3YYCHHBIC CBOMCTBA FEOMETPUUECKUX QUTIYP M (GOPMYIT VIS PEIUESHHUS reOMETPHUECKHX
3a7a4 ¥ 3aJa4 ¢ IPaKTHYECKUM COJCPKAHHEM,
- BIaJIeTh HABBIKAMH HCIIO/Ib30BAHMS FOTOBBIX KOMIIBIOTEPHBIX IIPOTrPAMM TIPH PELIEHUN 3a/ay;
- HAXOUTh ¥ OLICHUBATH BEPOSITHOCTH HACTYIJICHUS COOBITHH B IPOCTERITINX MIPAKTHYECKHX CUTYAIIUAX
Y OCHOBHBIE XapAKTEPUCTUKH CIYYalHBIX BETHUUH.
B pe3ynbTate 0CBOCHHA AUCHHILIMHBI O0YYaIONIHIACS I0IKCH 3HATD:
- OPEJICTABIECHU O MaTEMATHKE KaK 4aCcTH MHPOBOH KyJbTYpHl M MECTE MaTeMaTHKH B COBPEMEHHOM
LUBUIIN3AINH, CTIoco0ax ONHCaHus SIBIIEHHH PeaTbHOTO MUPa Ha MAaTEMaTHUYECKOM S3BIKE;
- MPEICTaBJICHUS O MATEMaTHYECKUX IMOHATHUSAX KaK BaXKHEHIIMX MATEMATHUECKUX MOJIEIIX,
[IO3BOJIAIOINMX OMNHCHIBATE M H3y4yaThb pa3Hble MPOIECCHl M SABJICHHS, ITOHHMATh BO3MOXKHOCTH
AKCHOMAaTHYECKOTO IOCTPOEHUSI MATEMATUYECKUX TEOPUH;
- IPECTABIEHUS 00 OCHOBHBIX TIOHATUSIX MAaTEMAaTHUECKOTO AHAIN3A H HX CBONWCTBAX;
- IOPEACTaBICHHS O MpPOIeccax M SBICHHUAX, UMEIOMHUX BEPOSITHOCTHBIN XapakTep, CTATHCTHYCCKUX
3aKOHOMEPHOCTAX B PEaIbHOM MHUPE, OCHOBHBIX MOHATUAX 3JIEMEHTAPHOM TEOPUH BEPOSTHOCTEH.
1.4 Konu4yecTBO YACOB HA OCBOEHHE MPOTPAMMEI THCHHIITHHBI:

MaKCHUMAaNbHOH yueOHOU Harpy3ku obygaromerocs 351 gac,

B TOM 4HCJIE:
00s13aTeNbHOM ayIMTOpHOH yueOHO# Harpy3ku oOydatomerocs 234 yaca;
CaMOCTOSTENBHOM paboThl 00yUaroIerocs 117 yacos.

2. CTPYKTYPA U COJAEPKAHHE YUYEEHON AACITATL TAHBI
2.1. O6pem yueOHOH JMCHUILINHBI B BH)Ibl Y4€GHOI paGoThI

Bua y4e6noli paGoThl Ob0vem uacos
MaxkcamaJsibHas yueOHAsI HATPY3Ka (BCETo) 351
O0s3aTeIbHAA AYAHTOPHAS Y4eOHAA HATpY3Ka (Bcero) 234
B TOM YHCJIE:

IPaKTHYECKUE 3aHATHS 84
CamocroaTenbHan paGora o0y4aromerocs (Bcero) 117
B TOM YHCJIE:

Pegepam 10

Pacuemno-zpagpuuecrkue pabomuvl 10

Lomawnue pabomvl 56

Hcceneoosamenvcrue pabomet 20

Ipesenmayuu 21
Hmozosas ammecmayus 6 ghopme — sx3amena (2 cemecmp)




2.2. TemaTnyeckMii IJIaH U coJep:KaHue YUeOHOH NHCHHUILIHHBI MATEMATHKA

HanmenoBaHHe pa3iesioB n Coaep:xanne y4eGHOro MaTepHaJia, IpaKkTHYecKHe paboThl, caMOCTOsATe/IbHASL pafoTa 00y4Yarounxcs OFbem 4acoB YpoBeHs
TeM OCBOEHHS
1 2 3 4
1. Marematnka B Hayke, TEXHHMKE, 3KOHOMHKE, WHGOPMALMOHHBIX TEXHOJOTHAX M MPAKTHYECKOMH 2 1
NIeITENILHOCTH.
Beeaenue
2. lenn m 3ajaun M3YYEHHs MATEMAaTHKU B YUPEXICHHAX HAYaJIBHOTO M CPeHero mpodeccHOHanbHOTO 1
obpazoBaHuUsl.
ConepxaHue yuyeOHOro MmaTepuana 12
1.1. Ienable u panMoOHANBHbIE YHCIA. 1
1.2. JlelicTBUTENbHBIE YHCTIA. 1
1.3. [pubnuoicennvie suiuucnenus. [Ipubnuxcennoe 3Hauenue 8eudUNbL 1L ROZPEULHOCIIY NPUBTUICEH U, . 2
1.4. Komnnexcrnvie yucna. 2
INpakruieckas pabotaNel. ApudmMeTuueckie ReicTBYS Hall YHCIaMH, CPABHEHUE YHCIOBBIX BHIPAKEHHIA 2 2
Tema 1. Pasgutue nonsTHA 0 | [Tpaktuyeckas paGota Ne 2. [TpuGnmkeHnble 3Ha4eHus BETHYHH 1 MOTPEIIHOCTH BEYUCICHHUIL. 2 2
1ucie BreaynutopHas camocrostensHas pabora: 10
1. BHIMOJIHEHNE AOMAIIHUX 3afaHuit mo teme 1; 2
2. KontponbHas pabora Nel o teMe «Pa3BuTite MOHATHS O YKCIE) 2
3. cocTaBJICHHE KOHCMEKTa M BBIIIOJIHGHHE ITPOBEPOYHOTO TECTa MO TeMaM: [IpubaudicenHvle GulYUCHEHUA. 3
Komnnexcuere yucna. 4
4. IIpumepHas TeMaTHKa BHEay IUTOPHOI caMOCTOATEIBHON paboThbi:
Pedeparts! o remam: HenpepbiBabie 1po6u. [IpuMeHe e CHOKHBIX NMPOLEHTOB B 3KOHOMHYECKHX PACUETaX. 2
ConeprxaHue yuebHOro MaTepHana 26
2.1. KopHu HaTypaiabHO# CTENIEHH M3 YMCIIa U X CBOHCTBA. 1
2.2. CTenieHy ¢ pallMOHATbHBIMH MOKa3aTENSIMH, HX CBOMCTBA 1
2.3. CreneHu ¢ AeHCTBUTE]bHBIMU OKA3ATEIIAMH. 1
2.4. Csoiicmsa cmeneHu ¢ 0€iCMBUMeNbHbIM HOKA3AMENEM. 2
2.5. OCHOBHOE JIOTapUPMHUIECKOE TOXKIECTBO. 14 1
2.6. JlecATUYHbIC U HATYPANBHEIE JIOTapHU(MBI. 1
TeTaz o I NCT e Tt 2.7. Tlpasuia fAeicTBMIA C JioTapuMamu. 1
e e 2.8. Tlepexoa K HOBOMY OCHOBAHHIO. 1
2.9. Ilpeobpazoranue pallMOHANBHEIX, HPPALHOHAIBHBIX, CTENICHHBIX, MOKa3aTelbHbIX U JIOrapuhMHUIECKUX |
BEIPXKCHHIL.
ITpaktyeckas padbora Ne3 BrlunciieHHe U cpaBHeHHe KOpHEH. BeINonHeHHEe pacyeToB ¢ pajuKalaMu. 2 2
IMpakTnueckas pabora Ned Haxoxmenue 3HaueHHI cTeneHel ¢ pallHOHAJIBHBIMH MOKa3aTessiMU. CpaBHEHHME 5 5
crenenei. [Ipeobpa3zoBanus BeIpaXEHHI, COAEPKAMX CTENESHHU.
[Tpakrtuyeckas paboraNeS Haxoxmenue 3HaueHus jorapu¢ma 1o npou3BoJIbHOMY OCHOBaHHMIO. [lepexon ot 5 5
OJTHOTO OCHOBAHHSA K APYTOMY.
[TpakTrueckas pabora Neb BerancieHue u cpaBHeHue j1orapu(hMoB, UCTIONB3Ys €ro CBOHCTBA 2 2




IMpaktuueckas pabora Ne7 HaxoxaeHue 3HAaUEeHWS KOPHA, CTENeHH, JorapudMa, BHITIONHAA Mpeodpa3oBaHus
BBIPOXEHU N

KontponbHas paborta Ne2 no TeMe «KopHH, CTENEHN U IOTapU(pMED.

NN

BHeayauTopHas camocTodTeNbHas pabora:
1. BBITIOTHEHKE TOMANIHUX 3adaHu M0 TeMe 2;
2. coCTaBleHHE U peIleHNe NIPUKIaHEIX 3a0ad 10 TeMe 2;
3. coctapienre TaOMUIBI cTeneHei urcen ot 2 10 10;
4. nmpuMepHas TeMaTHKa BHeay IUTOPHON CaMOCTOSITENbHOM paboThI: COCTaBIEHHE NIPE3CHTALIMN HA TEMBbI:
Hcropus u pa3ButHs jorapidmos. YHCIIO € U HaTypanbHEI Jorapudm.

—_
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Tema 3. OcroBBI
TPHTOHOMETPHH

Conepxanue yuebHOTO MaTepuaia

3.1. Paguanhas Mepa yria. BpamarensHoe qBUKEHHE.

3.2. CuHyc, KOCHHYC, TAHT€HC U KOTAHI€HC YHCIIa.

3.3. OCHOBHBIE TPUTOHOMETPHYECKHIE TOXKNECTBA, HOPMYJIBI IPUBEAEHHS.

3.4. CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI ¥ Pa3HOCTH ABYX YIJIOB.

3.5. CuHyc ¥ KOCHHYC JBOMHOrO yria. @opmynsl RONOBUHHOZO Yeud.

3.6. llpeobpa3oBanus CyMMBI TPUT'OHOMETPUYECKMX ()YHKIUH B NMpPOM3BENEHHE U MPOHM3BENEHHSA B CYMMY.
Buipasicenue mpuzonomempuueckux GyHxyuil uepes manzeHc NONOBUHHO20 aPZYMEHMA.

3.7. lpocrefiliie TPUrOHOMETPUUECKUE YPaBHEHHUS.

3.8. PelieHue TpUroHOMETpHYECKUX YPaBHEHHIA.

3.9. TIpocreiiiine TPUTOHOMETPUYECKHE HEPABEHCTBA.

3.10. ApKcHHYC, apKKOCHHYC, ApKTAHI€HC YHCIA.

16
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INpaktu4eckas padota Ne 8 HaxoxneHue 3HaueHUs TPUTOHOMETPHUYECKUX BBIPAXKEHUH Ha OCHOBE OTIpeIele HHL.

IIpaktuueckas padora Ne 9 HaxoxxneHue TpHroHOMETPHIECKUX BBIPAXKEHUH, UCTIONB3YS 3aBUCHMOCTE MEX Iy
HUMH

N

[Npaktrueckass pabota NelQ0 HaxoxkneHHe 3HAaUCHUS TPUTOHOMETPMUYECKHX BBIPAKEHHUI, KCIONB3YA IIPU
HEoOXOAUMOCTH CIPAaBOYHbIE MAaTepHaIbI

ITpakTryeckas paborta Nel 1 PenieHue npocTelnX TPUrOHOMETPIYECKUX YpaBHEHHMH

[NpakTuueckas padora Nel2 PelueHue TpUrOHOMETPUYECKHX YPABHEHMH, CBOALIMXCA K KBAaAPaTHBIM M
JIMHEHHBIM,

[Tpaktuyeckad pabora Nel3 Pelenne npocTefilnX TPUrOHOMETPUYECKHX HEPABEHCTB.

KonTtponsHas pabora Ne3 no Teme « OCHOBBI TPHTOHOMETPHI

NN NN N

NN NN N

BreayauTopHas camocTodTenbHas pabora:

1.BRITIONIHEHHE AOMAIIHUX 3aJaHuil o Teme 3;

2.COCTaBJIEHHE KOHCIIEKTA U BBIIOJHEHUE TPOBEPOYHOTO TECTA MO TeMaM: Dopmynsl HONOGUHHOZ0 Y2ia.
Buipasicenue mpuzoHoMempudeckux (OYHKyuil yepes manzenc NON08UHHO20 Ap2YMeHma.

3.npuMepHas TeMaTHKa BHeay IMTOPHOM caMocTosTelibHOM paboThl: HamucaHue pedeparta mo reme ClioxeHde
rapMOHAYECKUX KoNeOaHui.

—
AN

Tema 4. ODyHKIUH, UX
CBOICTBa U rpauKH.

Cozepxkanue yueOHOro Marepuana

20

4.1. Pysxkuun. O61acTe ONpeneNeHHs W MHOXKECTBO 3HaueHHi; rpa¢uk (QyHKIMH, nocTpoeHue rpaduKoB
(dYHKLUUIL, 3a1aHHBIX Pa3IUIHBIMU CIIOCOOAMH.

10




CreneHnple,
noKa3aTeJibHbIE,
JorapupmMuyecKre
TPHTOHOMETpHYECKHe
dyHKuHHu

4.2. CpoiictBa (GYHKLHMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPAHMYEHHOCTb, MEPHOTHIHOCTH.
[IpomexyTky BO3pacTaHHA M yObIBaHUS, HaubOsblIee M HAUMEHbLIEE 3HAYGHHUs, TOUYKH OJKCTPEMyMma.
['padryeckas HHTEpIpETANHS.

4.3. TIpmMeps! QYHKIMOHAILHBIX 3aBACUMOCTEH B pealibHBIX MPOLIECCaX M ABICHUSAX.

4.4. Ob6parnsle pynxuun. ObracTe onpeneneHus 1 o01acTb 3HaYeHUIt 00paTHo#t pyHknuu. I'paduk oGpaTHOM
(QyHKIHH.

4.5. Apudmernueckue onepauny Haj GyHKUmsiMU. Croxxsas GyHKIvs (KOMITO3ULAS).

4.6. llonamue o HenpepvigHocmu yHKyuil.

4.7.0bnacmp onpedenenus u obracme 3uavenust oopamnoi gyuxyuu. I pagux obpamuoti pynryuu.

4.8.CteneHnbie, moOKa3aTeldbHble, JorapupMmueckue W TpuUroHomerpudeckue GyHkuuy. Omnpenencuus
¢dyHKUMH, BX cBO¥icTBa U rpaduky.

4.9. TlpeobpasoBanns rpagukos. [lapassieNbHBIA NEpeHOC, CUMMETPUs OTHOCHTENBHO OCel KOOpAMHAT W
CAMMETPHS OTHOCHUTENIBHO Hauana KOOpPIUHAT, CHMMETPHUS OTHOCHTEIIHHO TIPSIMOM Y = X, pacTsKEHUE U COKATHUE
BJOJIb OCEH KOOPIAHAT

4.10. Ob6paTHble TpUroOHOMETpUUIeCKHe QyHKIHH.

[Npaxtiyeckass pabora Nel4 OnpeleneHne OCHOBHBIX CBOWMCTB WHCJOBBIX (PYyHKIMI, WITFOCTpalMs WX Ha

rpaduKax. 2
[pakTHueckas padota Nel5 IToctpoenne rpadukoB M3ydeHHBIX GYHKLHUI, WITIOCTpawus no rpaduky cBoicTaa 5
3J€MEHTAPHbIX (hYHKIHI
[MpaxTuueckas padora Nel6 IIpeobpasoBanus rpadukos. Mcnonb3oBaHue MOHATHS HYHKIHY IS OMUCAHHA U 5
aHaIHN3a 3aBHCHMOCTEH BEIMUHH.
IIpakTudeckas pabora Nel7 Onucanne ¢ OMOIIBIO (GYHKIHHA pa3IMIHbIX 3aBACUMOCTEH, MEX Y NepeMe HHbIMU 5
B peaJIbHBIX IPOLIECCax M3 CMEKHBIX AMCIMINIMH. ["apMoHMueckue Kojebanus. [Ipukiannbie 3a1aum.
Kontponsnas pabota Ne 4 no teme «OyHKIHH, X CBOICTBA U rpadukuy. 2
BueaynuropHas camocTosiTeNlbHas paGoTa: 10
1. BBIIOTHEHHE NOMAIIHKX 3a0aHuil 1o Teme 4. 5
2. cocTaBneHHe KOHCIIEKTA U BbIMOJHEHHE [IPOBEPOYHOro TeCTa 10 TeMaM: [Tonamue 0 HenpepbiGHOCHUL, 4
Obnacme onpedenenus u obnacme 3Hauenus obpamnol Qynxyuu. I pagux obpamuoil Gynxyuu Gynxyuii.
3.npUMepHas TeMaTHKa BHEay IMTOPHOI caMOCTOATENBHOI paboThI: HanKcaHHe pedepaToB U COCTaBIEHUE
npeseHTaumi no remMam: O0paTHble TpUroHoMeTprrdeckue GyHKIMN. I'paduxn 1pobHO — nuHeHHBIX dyHKIMIA, 4
DyHKLHH BOKPYT Hac
CozepxaHue yueOHOro MaTepuaia 18
5.1. PaBHOCHILHOCTD YpaBHEHUH, HEPABEHCTB, CHCTEM.
5.2. OcHOBHbIEC NPHAEMEBI UX PEILICHUs (pa3ioXKeHHe Ha MHOYKHTENY, BBEICHHE HOBbIX HEM3BECTHBIX, IIOACTAHOBKA,

Tema 5. YpaBHenus u i 1R TS (0)
5.3. PaumonaneHble, HppaUMOHANbHBIE, IOKa3aTelbHblE, JIOrapU(MUUecKue W TPUTOHOMETPHUECKUE 8

HEpPaABEHCTBA

YPaBHEHHS 1 CUCTEMBI.

5.4. Pa[II/IOHaJ'IbHLIe, UppanAoOHaJIBHBIC, ITO0Ka3aTe/JbHbIC, J'IOI“apI/Iq)MH‘ICCKI/Ie U  mpucoHomempuueckue
HEPABEHCTBA. OCHORHEIE TNPUEMBbI UX PCIICHMA.

5.5. Meron WHTEpBAJIOB.




5.6. M3o0paxeHne Ha KOOPAMHATHOM ILUIOCKOCTH MHOXXECTBA PEIICHUH ypaBHEHWiIl U HEPABEHCTB ¢ IBYMSA
TIEpeMEHHBIMU H UX CUCTEM.

5.17. HpI/IMeHeHI/Ie MATEMAaTHYCCKHUX METOMOB IS PCICHHA CONCPKATEIbHBIX 3a1a4d U3 pasindHbIX obnactei
HAaYKHU U NPAKTHKHU. I/IHTepnpeTaun;I pe3yJibTaTa, YUET pealbHbIX Of'paHH‘IeHPlﬁ.

[TpakTuueckas pabota Ne 18 Pemenue panioHanbHBIX YPAaBHCHHH, CBOIALINECS K IMHEHHBIM H KBaAPATHBIM, a
TaK)X¢ aHAJIOTMYHBIE HEPABEHCTBA Y CUCTEMBL.

IpakTrueckas paborta Ne 19 PeeHue nokasaTeibHbIX ypaBHEHHUH, CBOIALIMECS K IMHEHHEIM U KBAIPATHbIM,
a TaKXKe aHAIOTMYHBIE HEPABEHCTBA U CUCTEMBI.

[Ipaktiueckas pabora Ne 20 Pemenue norapupMuuecKuxX YpaBHEHWH, CBOIALIMECS K NHHEHHBIM U
KBaJ[paTHBIM, 8 TAKIKE aHAJTOTMYHBIC HEPABEHCTBA U CUCTEMBI.

[NpakTuueckas padbota Ne 21 Hcnoss3oBaHue rpadUieckoro METoa peLieHHsl ypaBHEHHUI M HePABEHCTB.

IpakTuueckas pabora Ne 22 CocTaBiieHHe U peLieHUe YPaBHEHHI U HEPaBEHCTB, CBA3BIBAIOIIMX HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM HUCIIE NPUKIALHAIX) 3a1a49ax.

[\

BreayauropHas camoctoATebHad paboTa:

1.BbINIOJIHEHHE AOMALUHIX 3a1aHUi 1Mo TeMe 5;

2.cocTaBlIEHNE KOHCIIEKTA U BBIIOJIHEHUE IPOBEPOYHOTO TecTa Mo TeMe « TpUrOHOMEeTPUYECKHe HEpaBeHCTBAY
3.npuMepHas TeMaTHKa BHEayIUTOPHOH CaMOCTOATENBHOM paboTel: Hamiucanue pedepata Mo Teme
«I"padhrueckoe peleHre ypaBHeHHH 0 HEPABEHCTBY;

4.uccnenopatenbckas pabota: Mecnenosanue ypaBHeHuN H HEPABEHCTB ¢ IAPAMETPOM

—
AN
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Tema 6. IlpsimMbie n
TJIOCKOCTH B MPOCTPAHCTBE

ConepxaHue yueOHOro MaTepuaia

20

6.1. B3auMHOE paciojioKeHHe ABYX NPAMBIX B POCTPAHCTBE.

6.2. TNapanneabHOCTb IPSIMOM U MIIOCKOCTH.

6.3. IlapannenbHOCTb MIIOCKOCTEH.

6.4. TlepneHIHKYJSPHOCTH NPSIMOM M IJIOCKOCTH.

6.5. TlepneHOUKYAAp ¥ HAKIIOHHAS. YTOI MEXKIY NPSMOM M MITOCKOCTHIO.

6.6. JIByrpaHHBIi yroi. Yroyi Mex.y INIOCKOCTSMH.

6.7. IlepneHAMKYNAPHOCTb ABYX IUTOCKOCTEM.

6.8. I'eomeTpHieckue npeoOpa3oBaHUs NPOCTPAHCTBA: MAPALIENbHbIN NEPeHOC, CHUMMETPHSA OTHOCUTENELHO
IUIOCKOCTH.

6.9. ITapaJuteIbHOE MPOEKTUPOBAHHE.

6.10.  IInowade opmo2oHaibHOU NPOEKYUL.

6.11.  H3o0paxeHre NPOCTPAHCTBEHHBIX QHUTYD.

10
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IpakTuueckas padora Ne 23 Akcuomsl crepeomerpun. M3obpaskeHHe TPOCTpaHCTBEHHBIX GUTYD.

IIpakruyeckas pabota Ne 24 BzanMuoe pacnojioKEHHE OPSIMBIX B IPOCTPAHCTRE.

IpakTHueckas pabora Ne 25 B3auMHoe pacionoxeHue IOCKOCTEH B IPOCTPAHCTBE.

IMpakTuyeckas pabora Ne 26 BzanMHoe pacmioroxeHHe IPSIMBIX H INIOCKOCTEl B IPOCTPAHCTBE.

[TpakTuueckas pabora Ne 27 'eomeTpudeckue npeodpa3oBaHus IPOCTPAHCTBA.

NSELSEINST] SR O] FS) F Y

BreayruTOpHas caMocTosTeNbHas paboTa:
1.BEITTOSTHEHHE KOMAIIHUX 3aAaHHiA IO TeEME 6.
2.cocTaBlieHUE KOHCTIEKTA U BBITIOIHEHHE IPOBEPOUHOrO TECTA IO TEME «II10uadb OpmMOcOHaNbHOH NPOEKYUU)
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3.npuMepHas TEeMaTHKA BHEAy IUTOPHOM CaMOCTOATENIBHOM paboThl: HalcaHue pedepar U BoIONHEHHE
fpe3eHTalMu o TeMe «IlapauteIbHOe MPOSKTUPOBAHUEN

Tema 7. KoopaHHATHI H
BEKTOPbI

Coneprxanue yyeOHoro Matepuaia

20

7.1. lIpsaMoyroJibHas (IeKapToBa) CHCTEMA KOOPIHHAT B MPOCTPAHCTRE.

7.2. ®opMyia pacCTOSIHUA MEXIY ABYMs TOUKAMHMU.

7.3. YpaBHEeHUs CEPBL, IOCKOCIU U NPIMOT.

7.4. Bektopsl. Moayns BexTopa. PaBeHCTBO BekTOpOB. CJ10’)KEHHE BEKTOPOB. Y MHOJKEHUE BEKTOpA Ha YHCIIO.

7.5. Pa3nokeHue BEKTopa 10 HarpaBIEHHAAM.

7.6. Yron MeXIy ABYMSI BEKTOPaMH.

7.7. TIpoekuusi BEKTOpa Ha OCh.

7.8. Koopaunate! BekTopa. CKasNfpHOE NIPOU3BEJEHUE BEKTOPOB.

7.9. Hcnonp3oBaHue KOOpPAWHAT ¥ BEKTOPOB IIPU PEIUCHUH MAaTCMATUYCCKHX U HPUKJIAJHBIX 3a1a4.

16

[Ipaktuueckas pabora Ne 28 JleiicTBUSsL HaJ BEKTOPAMIL.

Ipaxtuueckas pabota Ne 29 Mcnosb3oBaHne KOOPIMHAT M BEKTOPOB NPY PEIEHNH MATEMATHYECKUX
NIPAKJIAHBIX 3aa4. Y paBHEHHA cephl.

™o
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BHeaynuTopHas camocTofTeNbHas pabora:

1.BBIMOJTHEHHE XOMAIIHUX 3aJaHuil o TeMe 7;

2.cocTaBiieHHE KOHCNEKTA M BHIIIOHEHNE NPOBEPOYHOTO TECTA IO TeMe YpasHenus niockocmu u npsamoi.
3.mpuMepHas TeMaTHKa BHeay IUTOPHOM caMOCTOATENbHON paboThl: HcciieoBaTenbekas padora «BekTopHoe
3aJlagye NPAMBIX U MJIOCKOCTEH B NPOCTPaHCTBEY

NI NS TN S

Tema 8. MHOrorpaHHHKH H
KpyrJsle TeJia

CozepxaHue y4eOHOro MaTepHana

8.1. Bepuuunbl, peOpa, TpaHi MHOTOTpaHHUKa. Pazgepmka.

8.2. Mnoeoepanubie yensi. Buinyxnvie muozozpannuxu. Teopema Diinepa.

8.3. Ilpusma. Ilpamas u vaxnonnas npusma. IlpaBunbHas pu3Ma.

8.4. TMapannenenunea. Ky6.

8.5. Nupamupa. IlpaBuwisHasi nupaMuna.

8.6. YceueHHas nupamuna.

8.7. Tetpasap.

8.8. CummMmeTpuu B Ky6e, B mapauieienune e, B Ipu3Me 1 NAPaMuze.

8.9. Ceuenus ky6a, IpH3MBI # IPAMUJIBL.

8.10. IlpencrasjieHne O NpaBHIbHBIX MHOTOTPAHHHMKAX (TeTpasip, Ky0, OKTasp, AOAEKadAP M UKOCABP).

8.11. Hunuuap ¥ xoHyc. Y ceueHHbI KOHYC.

8.12. OcHoBaHHe, BrIcOTa, OOKOBAsI IOBEPXHOCTH, 00pa3yioias, pa3sBepTKa.

8.13. OceBble CEUEHUS U CEUEHH, MAPALTEIBEHBIE OCHOBAHHIO

8.14. Illap u chepa, ux ceyeHus..

8.15. KacarenpHas miockocTs K cdepe.

8.16. O6BEM U ero M3MepeHue.

8.17. UnrerpanbHas dopmyia o6beMa.

8.18. PopmyJnl 00beMa Kyba, IPAMOYTOIBHOTO NapalieieNMIeNa, PU3MbI, IHITHHIpA.

8.19. @opmyasl 06beMa MUpaMHIbI M KOHYCa

8.20. dopmysnibl IONIANN TOBEPXHOCTEH LIFITMHIPA U KOHYCA.

10
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8.21. ®opmynsl 00BEMa Mapa U WICIAIM cephl.

8.22. IogoOue Ten.

8.23. OrHoweHHUs IwIomanei mopepxHocreil 1 065eMOB MOMOOHEIX TEN.

TTpaktuueckas padora Ne 30 ITpusma. [Mapasnenenunen. Ky6.

ITpaktHieckas pabora Ne 31 INupamuaa

ITpaktuueckas pabota Ne 32. TlocTpoeHue npocTedmux cedeH i Kyda, Ipu3MBbl, TUPaMHIEIL.

[Tpaxruueckas pabora Ne 33 PemeHne ninaHUMETPHYECKMX U MPOCTEHLIME CTEPEOMETPUUECKUX 3adad Ha
Hax0XJIEeHHE TeOMETPUYECCKHX BEJIHUMH (JUINH, YTJIOB).

[Tpaxruueckas padora Ne 34 L{ununap. Konyc. [lap u cdepa.

[Tpaxtuueckas padora Ne 35 PelueHue IUIaHUMETPHUYECKUX U MPOCTEHMIIMX CTEPEOMETPHUESCKMX 3amay Ha
HaxoX/IeHHUe IUlolaieil 1 Ha HaXxoXAeHue 06 BeMOB.

KoHtposipHas pabota N 5 o TeMe «MHOTOTPaHHUKH M T€ja BPAIUSHHUS.

BN NN N NI
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BHeayauTopHas camocTosiTenbHas pabota:

1 .BBIMIOJIHEHME AOMAIIHUX 3aJaHuii o teme §.

2. cocTaBieHHEe KOHCIEKTAa U BBIITOJHEHHE NMPOBEPOYHOrO TECTa MO TeMaM: Muozozpannvie yeiwl. Buinykivie
muozozpannuxy. Teopema Siinepa

3.npuMepHasl TEMAaTHKa BHEAYIUTOPHON CaMOCTOSATENBHOH pPaboThI: COCTABICHUE TPE3CHTALMH Ha TEMBIL:
IIpaBusibHbIE M NIOJYIPABUIBHBIE MHOTOIPAaHHUKH, KOHMUECKHE ceUeHUs U UX MPUMEHEeHNE B TeXHUKe.
4.M3r0TOBJICHUE MOZEJIEH MHOTOTPaHHUKOB U TEJI BpaleHus .

5.cocTaBlieHME M PeIIeHNe MPAKTHYECKUX 3a/1a4 10 Hax0XJCHHIO 00bemMa TeJla M IIIOINaAH ero oBEPXHOCTH.

—
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Tema 9. Hauana
MATEMATHYECKOro aHATH32

ConepxxaHue yueGHOTO MaTepuana

9.1 IMocnepoBareapHocTH. CrIOCOOBI 3aMaHks U CBOMCTBA YHCIIOBBIX IOCHEA0BATEILHOCTEI.

9.2 [lonamue o npedene nocnedosamenviocmu. CYecmeosanue npedend MOHOMONHOU O2DAHUYEHHOT
nocnedosamenbHOCu.

9.3 CymMmMupoOBaHHe NOCIeNI0BATEIIBHOCTEH.

9.4 BeckoHe4HO yObIBaroIas reoOMETPUIECKas POTPECCHsI U €€ CYMMA.,

9.5.J1oRsATHE O HENPEPHIBHOCTH (PyHKUMH.

9.6 Ilpoussognas. [ToHaTre o npou3BogHOH QYHKIMH, €€ reoMEeTPHYEeCKUI U (PU3HUECKUIA CMBICI.

9.7 YpaBHeHMe KacaTelIbHOM K rpaduky QyHKIHN.

9.8 Ilpon3BONHBIE CYMMBI, Pa3HOCTH, IPOU3BENEHHS, YACTHOTO.

9.10 ITpou3BoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHIA.

9.11IpumMeHeHUE TPOM3BOTHOM K MCCIEHOBAHMIO (DYHKLMI U MOCTPOCHMIO TpadlKOB.

9.1211pou3o0Heie 0bpamnoil yHKYUU U KOMROZUYUL PYHKYUL.

9.13HpI/IM€pLI HCIIONB30BaHHUA HpOPISBOI[HOﬂ I HAXOKACHWS HAMJTYUIIEIrO peIueHUA B IIPUKJIAOHBIX 3a1a4ax.

9.14 Bropas nmpou3BojHas, €€ reOMEeTPUIeCKHil 1 HU3MIECKH CMBICIL.

9.15 IlpumeHeHHe NIPOU3BOAHOM K HCCIEIOBAHMIO (PYHKIMIL 1 TOCTPOSHHUIO rpadukoB. HaxoxaeHue ckopocTu
JUIsl IpoLecca, 3aiagHoro gopmysoit u rpag koM.

[TpakTrdeckas padora Ne 36 BeluucieHne IPON3BOHEIX SJEMEHTAPHBIX (YHKIMIA.

IIpakrryeckas pabora Ne 37 TlpomsBOJHAs: MEXaHHYECKHUM M TeOMETPUMECKHNA CMBICHT MPOU3BOJHOM.
YpaBHEHHE KacaTelLHOM B 001IEM BHIIE.




IIpaxTuueckas paGotra Ne 38 H3ydenus cBoiicTB (yHKUMI M NOCTpOeHHA TpaduKoR C IPUMEHEHHEM

9 2 2
TPOU3BOIHO.
ITpaktuueckas pa6ora Ne 39 IlprMeHeHHME HpPOU3BOXHON IS PEUICHUS TPUKIANHBEIX 3a1a4, B TOM YHCIIE
COLMAIBLHO-9KOHOMHYECKHX H (DH3UYECKMX, HAa HAWOOJbINME M HAUMEHbIIHWE 3HAYEeHHUS, HAa HaxOXKACHHE 2 2
CKOPOCTH U YCKOPEHHS.
BreayauTopHasi caMocTosTeNbHas pabdoTa: 8
1.BBINOIIHEHKME JOMALUHUX 3a0aHUH 1O TeMe 9. 4
2. npuMepHas TeMaTHKa BHEAy AUTOPHON CaMOCTOATENBEHON paboThi: 4
ownsiTie nudpdeperunana v ero NPUIOKEHUS 3
3.coCcTaBneHne KOHCMEKTA MW BBIIOJHEHHME IPOBEPOYHOro TecTa M0 TeMaMm: [lowamue o npedene
nocnedosamenvrocmuy. Cywecmeosanue npedena MOHOMOHHOU O2PAHUYEHHOU HNOCAeO08AMENbHOCIIL.
IIpouzgoOnvie 06pammoti hyHICYUY U KOMROIUYUU DYHKYUU. 4
ConepxaHue y4e0HOr0 MaTeprana 18
10.1 IlepBoobpasHas u MHTErpaJl. 1
10.2 IIlpuMeHeHME OMpECACHHOIO HHTErpansa AN HAXOKICHHSA [UIONMANHd KPUBOJMHEHHON Tparneluu. 14 1
dopmyna HeloTona—JIefiGHMUA.
Tema 10. Uuterpan u ero
10.3 IIpumepbl NpUMEHSHHs HHTErpajia B QU3HKE H TEOMETPHH. 1
NpUMMeHeHHe _
ITpaktudeckaa pabota Ne 40 HMurerpam m mepBooOpasHas. Teopema Hpiotrona—IJleiionua IlpumeneHue 5 5
MHTerpaja K BBIYHCIEHHFO (PU3MUECKNX BENHIHWH U TIOanei
Konrponbhas patora Ne 6 o reme «Hagana MaTemMaTHueckoro aHajiusa. MHTerpan u ero npaMeHeHHeY. 2 2
BHeayauTopHas caMocTosTebHas paboTa: BRIOJHEHHE TOMAIHUX 3ajaHuii o teme 10. 8 3
CopepxaHue yueOHOro MaTepHana 10
11.1 OCHOBHBIE DOHSITHA KOMOMHATOPHKHU. 1
11.2 3agaur Ha NOJICUET YMACIA Pa3MEUICHMH, IepeCTaHOBOK, COUCTAaHMUIMA. 1
11.3 PewieHue 3agau Ha nepebop BapUaHTOB. 8 1
11.4®Dopmyna buHoMa HelOTOHA. 1
Tema 11. Kom6unaropuka =

11.5 CoitcTBa GMHOMHHAIBHBIX K03 PUIIHEHTOB. 1
11.6 Tpeyronsnuk IMackans 1
IIpakTdeckasn pabota Ne 41 Pemerne npocTelmmx kKOMOMHATOPHBIX 337129 METOJOM riepedopa, a Takke ¢ 2 ’
UCTIONB30BaHUEM M3BECTHBIX (OPMYIL.
BreaynurtopHas camocTosTesnbHas padoTa: BHIIOJIHEHHE JOMAIIHAX 3aJaHuil mo teme 11 4 3
Cozepxanie y4eOHOro MaTepHaia 10
12.1Co0bITHE, BEPOATHOCTH COOBITHS, CIIOKEHHE U YMHOKEHKE BEPOSTHOCTEH. 1
12.2  [Honamue o nezagucumocmu cobbimuil. 2

Tema 19, Memenre Teopun 12.3 ) ﬂzfcxpemya;z CTYHALHAA 6eNUYUHG, 3aKOH ee pacnpedenenus. Hucnoevle xapakmepucmuKu OUCKPEemHO 9

N CYYQUHOU BeNUYUHbL.

BEPOSITHOCTEN. 12.4  Housmue o 3axoHe bonvuux yucen 8 1
12.5 Tlpencrapnenue aHHBIX (TaOOMUbL, AMArpaMMbl, padMKH), TeHEpWILHASL COBOKYRHOCMb, 8blOOpKa, 5
cpedHee apupmemuyecrkoe, MEOUAHA.

12.6 Ilonamue o 3a0auax mamemamuieckoyu CmamucmuKku. 2
2

12.7 Pewenue npaxmuyeckux 3a0a4 ¢ IPUMEHEHUEM BEPOSIMHOCIHBIX MEMOO08E.




INpakTuyeckas pabGora Ne 42 AHanu3 MH(OpMAalli¥ CTATUCTHYECKOTO XapakTepa, MPEACTAaBICHHBIX B BUIE 5
auarpamm, rpadukoB

BueayantopHas camocTosTenpHas paboTa: 10
1. BEIDOJIHEHUE NOMAIIHUX 3aJaHuii 1Mo Teme 12. 2
2. mpuMepHas TeMaThka BHeAY IUTOPHOM CaMOCTOATENBHON paboThI:
CpenHue 3Ha4eHUs U UX IPIMEHEHHE B CTATUCTHKE.

Cxembl BepHYIIY MOBTOPHBIX HCIIBITAHMIA. 2
3. COCTaBJICHHE KOHCIEKTa M BBINOJHEHHE IPOBEPOYHOrO TECTA IO TEMAaM:

Ilonamue o nezasucumocmu cobvimuil. JJuckpemuasn cnyuatinds eNuyUNd, 3aKOH ee pacnpedeneHus.
Yucnoswvie xapaxkmepucmuku OUCKDemHOIl CIYYAliHOT 6eTUYUHBI. TEHEPANLHAA COBOKYNHOCHb, 8b160pKa,
cpeonee apugmemuyeckoe, meduana. [lonamue o 3a0auax mamemamuyeckoii cmamucmuxu. Pewerue 6
MPAKINUYECKUX 3A0aY C NPUMEHEHUEM BEPOSIMHOCHHBIX MEMO008.

MaxkcumanbHas y4eOuasi Harpy3ka (Bcero) 351
Obs3aTesbHAs ayANTOPHAs YueOHAS HArpy3Ka (Bcero) 234
M3 HuX npaKkTHYIECKHX 3aHATHH 84

BHeaynnTopHas camMocTOsITEILHAA PadoTa 117

B pazperne nporpammel «Conepkanne yuebHOH TMCUMIUIMHBDY KyPCHBOM BbIZIEI€H MaTepHasl, KOTOPbIH NPH H3yYeHHH MAaTEMATHKH KOHTPOJIIO HE MOUIEKHT.

Jnst xapaxTepuCTUKH YPOBHS OCBOEHUs y4eOHOro MaTeprajia UCTIONb3YIOTCS CIEAYIOMME 0003HAYCHNS:
1. — o3HaKOMHUTEIbHBIH (Y3HaBaHUE paHee H3YUYEHHBIX 0ObEKTOB, CBOHCTB);
2. — penpoayKTUBHBIH (BBINOJHEHUE AEATENHLHOCTH [0 00pa3Lly, HHCTPYKUHMH HIIH 1101 PyKOBOLACTBOM)
3. — OpOAYKTUBHBIM (IIIAHKPOBAHHE M CAMOCTOATEIIbHOE BBITIOJIHEHHE IS TEIbHOCTH, peliieHHe NPOBIEMHBIX 3a/1a4)




3YCJIOBHSA PEAJIN3AIINU ITPOT'PAMMBI JUCHUITIJINHBI

3.1. TpeboBanus K MHHUMAILHOMY MATEPUAILHO-TEXHHYECKOMY 0fecnedeHuro

Peanuzanus nporpaMMsl TUCHUILTHHEL TPeOYET HaTM4Us y9e6HOTo KaOHHETa MaTeMaTHKa

O6opynosanne yyebHOro xabunera:

- IOCaJOYHBIE MECTA 10 KOJIMYECTBY OOYUAIOIIMXCH;

- paboyee MecTO IIpenoiaBaTeNs;

- KOMIUIEKT y4eOHO-HaIIAIHBIX II0COOMM «MareMaTHKay.

Texuunueckue cpencTra 00ydeHU:

- KOMIIBIOTED C JINIIEH3UOHHBIM IIPOTPAMMHBIM 00€CIICUEHHEM;

- MYJIETAMETUATIPOEKTOD;

- IPUHTEp, CKaHeP, KOTED.

3.2. MndopmanuonHoe obecriedeHHe 00y deHHs

[Tepedens pekoMeHTyeMEIX YUeOHBIX H3nanuii, MHTepHET-pecypcoB, HOMONHUTENBHON JINTEPATYPhL

OcHOBHBIE HCTOYHUKH:

1. bammvakos M.H. Matematuka. Y4eOHNK 111 yIpexIeHHH HAUalbHOTO H CPEAHErO MPO(ECCHOHAIBEHOTO
obpazoBanus/- M.: Mznatensckuii nentp «Axagemusy», 2013, — 256¢.

2. bammaxos M.M. MaTtemaTuka. 3agaqauK: yae0. mocoOue Is CTy . YUpexACHHH Cpes. mpod.
OG6pazoBanust/. — M.: M3garenbekuii ieHTp «Axkagemusy, 2014,

JlonoTHUTEIbHbIE HCTOYHUKH:

1. Aranacsan JI.C., Byrycos B.®., Kagomues C.b. u ap. I'eometpus (6a30Bbiit u npoduisubit yposaur) 10
- 11.-M,, 2008.

2. Anumos HI.A. u np. Anrebpa 1 Havana ananuza 10 (11) k1. — M., 2012,

[exnenkuit 1.J[. Maremaruka (yuebuuk). — M., 2008.

4. Kousrun I0.M., TkaueBa M.B, ®enepora H.E. u np. MaTtemaruxka: anrebpa u Hauana MareMaTHIECKOTO
aHamM3a. AnreOpa ¥ Hagajla MareMaTHyeckoro aHanu3sa (6az30BrIi U yrinyOnenHbii yposau). 10 kiacc /
nox pea. A.b.XKmxuenko. — M: OO0 «M3patenbetBo OHBKey, 2014,

5. Konsrus FO.M., Tkauera M.B., ®eneposa H.E. u n1p. Maremaruxa: anredpa u Hauaa MaTeMaTHUECKOTO
ananu3a. AnreOpa ¥ Hadalla MaTeMaTHYecKoro aHainusa (6a3oBblil M yriryOJeHHbIH ypoBaR). 11 Kimace /
nox pea. A.b. Xmwxuenko. — M., OO0 «M3garenscrBo OHMKCY,2014

o

HurepHer - pecypebi:

1. Kosexuns xuur, Buneo-i1ekiui, noadopka 3aHUMAaTeIbHbIX MaTeMaTHYeCKuxX (pakToB, pasiudHbIe IO
YPOBHIO H TEMAaTHKE 3a/a4dy, HCTOPUU U3 XU3HU MaTeMaTHkoB. Wndopmarms o6 onuMIuanax, HaydHbIX
IIKOJIaX o MaTeMmatuke. Menuareka — PeskuM noctyma:  http:/www.math.ru;

2. COOpHUK MAaTE€pUATIOB 110 U3YUYEHHUIO MAaTEMATHKH, aIre0pbl U TEOMETPHUH B Cpe/THEel IKOJIe: 3a/1a4H, HIPEI,
11837161, TPEHUPOBOYHBIE yIIpaXKHEHU. MeToInuecKre peKOMEeH JAIMH IS IPEIIoAaBaTe e, IIaHbl YPOKOB,
KOHTpPOJIBbHBIE paboThl U p. — Pexxum gocryna http://cte.jhu.edu/techacademy/web/2000/heal/mathsites.htm;
3. COopHUK JeKIUH. DNEeKTPOHHBIE yUeOHUKH U pemeOHuku. Kparkuii Teopetnyeckuit 0030p MUCITUITIHHBL
— Pexxwum moctyna: http://www.mathelp.spb.ru;

4. MareMaTHKa U MaTeMaTHKH, MaTeMaTuKa B >ku3HU. Ciiydau u Ouorpaduu, Kypse3sl U OTKPBITAS - Peskum
nmocrtyma: http://mathc.chat.ru/;

5. Maremaruka B mupe: 0630p. Hctopust MateMatuky. [lepconanuu: u3sectHble MateMaTuku. ClOBaph TEPMUHOB —
Pexxum moctyna: http://www-groups.des.st-andrews.ac.uk/~history/Indexes/HistoryTopics.html;

6. Bextops! B crepeomerpun. OThICKaHUE YITIOB U TPOEKIMH, IIoMIael ceueHuit 1 00heMoB Tell. Ilpumepsr
%4 3a7aun ULt CaMOCTOSTEIFHOTO peLeHus — Pexum JoCTyna:
http://kvant.mccme.ru/1978/01/skalvarnoe umnozhenie vektorov.htm;

7. Onpeznenesus U UCTOpUUECKUE cripaBku. Teopema Dilnepa - HCTOPUS M AOKA3aTeNbCTBO. [1I1aTOHOBEL U
ApxumenoBsl Tena. buorpaduueckue cnpaBku o Ilmatone, Apxumene, EBwiuae m Apyrux ydeHBIX,
HMEIOIIMX OTHOIIIEHHUE K 3asBJICHHOUN TeMe. MHOTOrpaHHUKH B HCKYCCTBE U apXUTEKType — Pexxum gocrymna:
http://www.tmn.fio.ru/works/26x/304/;

8. NHdpopManmoHHO-NIOMCKOBAs CHCTEMA [0 MaTeMaTHKe II0 pa3jieiaM: IUTAHKMMETPHUS U CTEPEOMETPUS —
PexxuM nmoctyna: http://zadachi.mceme.ru/easy/;
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http://zadachi.mccme.ru/easy/

9. Poccniickuii o6pasoBaTenbHbIi opTa — Pesxum pocryma: http://www.school.edu.ru.

10. ®@epepaneHblii UEHTP WHPOPMALMOHHO-00PA30BATENLHEIX pecypcoB. [DnekTpoHHbldl pecypc]: YueGHo-
METOAHYECKHE MaTepualibl. — Pexxum noctyna: www.feior.edu.ru;

11. Munucteperso o6pa3zoBanus Poccuiickoil Menepatun. - Peskxum pocryna: http:/www.ed.gov.ru;
12.Hauvonaneupii  nopran  "Poccuiickuit  obmeoOpasoBaTenbHbii  mopram». - Pexxum  jgocTyna:
http://www.school.edu.ru;

13. EcTrecTBeHHOHAYUHBIH 00pa3oBaTebHbIi nopTal. - Pexxnm mocrtyna: http://en.edu.ru;

14. CnenuanusupoBaHHsli nopran «HGpOpMaLOHHO-KOMMYHUKAIMOHHBIE TEXHOIOTHH B 00pa3oBaHumy. - Pexum
noctyna: http://www.ict.edu.ru;

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUS TNCITUTIJINHBI

KoHTposb n oneHKa pe3ynbTaToB OCBOSHHS TUCHUIUTHHBI OCYIICCTBIISIOTCS IPEOaBaTelleM B
nporecce NPOBENEHUS NPAKTHUECKHX 3aHATHH M 1a0opaTopHBIX paboT, TECTHPOBAHHUS, a TAKXKe
BBIMOJTHEHUS 00Y4YaIOIMMHUCS HHANBUAYAIBHBIX 3alaHH, TPOCKTOB, KCCIIEOBAHMUIA.

Kon Pesynerar TToxasaTenu oneHKH ®opMBI 1 MeTOABI KOHTPOJIS
H OLIEHKH pe3yabTaToB
o0y4yeHust

Ilo 3asepuenuu oceoenust yuebroll ducyunnunsl 0Oy aoWUICT OONNHCEH YMEMb,

YV 1.1 | BnageTh  MeTOJAMHU | -HAXOIMT OIUMOKH B HpeoOpasoBaHUAX M BBIMUCICHHAX | DKCIEPTHAs OlLIeHKa
J0Ka3aTenbCTB U | (OTHOCHUTCS KO BCEM ITYHKTaM MpOrpaMmbl); BBITIOJTHEHHA NIPaKTUYECKUX
ITOPUTMOB -HaXOAWUT TNpUONIDKEHHBIE 3HAYEHHMSA BeJWYMH W | paboT, KOHTPONBHBIX pabor,
pelIenHus; MOTPELTHOCTH BBbIUHUCIIEHHH (abconmtoTHas U | 9K3aMCHA, HAlpaBICHHBIE Ha

OTHOCHUTE/IbHA); OLICHKY NPaKTHYECKIX
- CPaBHMBACT YKUCIIOBBIE BRIPAKEHNS, HaBBIKOB.

- BBIMONHSAET apuMeTudeckue AeHCTBUS Hal YHCIaMH,
CO4ETasd YCTHBIE U IUCbMEHHBIE IPHEMBI;

- BBIUMCASAET U CPABHUBACT KOPHH, BBIMONIHAA MPUKUIKA
3Ha4YeHNs KOpHA TNpeoOpa3oBHIBAET YUCIOBBIE W
6yKBEHHBIE BRIpaXKEHHE, COACPKAIUE PAJHKADI;

- BBIIONHSET pacueTsl 1o (opMysiaM, coaepKaLlim
paauKaibl, OCYIIECTBISI HEOOXOOUMBIe MONCTAHOBKU U
npeoGpazoBaHus,

- OmpenmeNsieT  PABHOCUNBHOCTb  BEIpOXEHHH ¢
paavKaIamy;

- HaxoOOUT 3HAYCHMs CTENEHH, MCIOJb3Ys [P
HEOOXOAUMOCTH HHCTPYMEHTAJIbHbIE CPEACTBRA;

- 3arnKUChIBAET KOPEHb B N-O CTEMEHU B BUJAE CTENEHU C
IpOOHBIM MOKa3aTesIeM U Hao0opoT;

- BBIYHUCIAET CTEIEHH C palMOHANBHBIM [0KAa3aTeseM,
BBINOJIHAA TNPUKUAKY 3HAYCHUS CTENEeHW, CpPaBHUBATH
CTEIIEHN;

- BBIMNOJIHACT Npeo0pa3’oBaHUE UYUCIOBBIX W OYKBEHHBIX
BbIpAKEHUH, COMIEPXKALMX CTEIIEHH, IPUMEHSS CBOMCTRA;
- BBIMONHACT MpeoOpa3OBaHWs BBHIPHKEHUH, NPUMEHS
¢dopMmynbl, CBS3aHHBIE CO CBOWCTBAMU  CTeNEHEl,
Jorapu(mos;

- NpPUMEHSET MAaTeMaTHYeCKUe METOABI Ul pelIcHUs
CoJlepIKaTEIbHBIX 33/a4 M3 PasIMiHBIX 00NacTeil HAyKH U
[IPakTUKK, HHTEPIPETHPOBATL PE3YNbTAaThl C Y4ETOM
peanbHbIX OTPaHUuEHUH;

- pemwlaer 3amaud Ha CBA3b nepBooOpasHoil u ee
MIPOU3BOIHOM;

- BEIYUCIIAET IIepBOOOpasHyIO s JaHHOH (yHKLIUH;

- pelacT 3aJavd Ha CBA3b MepBOOOpasHOW M ee
NPOU3BOJHOM;



http://www.school.edu.ru
http://www.fcior.edti.ru
http://www.ed.gov.ru
http://www.school.edu_%25d0%25bb%25d0%25b8
http://en.edu.ru
http://www.ict.edu.ru

V1.2 | mpumensrs, - pelaeT NpHKIagHbIC 3a0a4H Ha CIOXKHbIE MPOLICHTHL, DKcIIepTHast OLIEHKa
MPOBOJUTE - ompegenser  o0yiacTb  JOMYCTUMBIX  3HAYEHHH | BLIMOJIHEHHUS TIPaKTHYECKUX
NOKa3aTesbHble JOrapu(MHUYECKOTO BLIPAKEHHS, paboT, KOHTPONLHBIX paborT,
paccyXIeHHus B Xone | - MPUMEHSET npu BBIUHCTIEHUH 3HA4YCHHUs | 9K3aMeHa, HallpaBlieHHblE Ha
pelleHus 3a1ay; TPUTOHOMETPHUECKOIO BHIPAKEHHA M €r0 YNPOIUCHHUs | OUCHKY NPaKTHYCCKUX

OCHOBHBIE  (OpMYJBI  TPUTOHOMETPHM:  (POPMYJIBI | HABLIKOB.
CIIOXEHMS,  YABOEHUS,  MNpeodpPazOBAHUI  CYMMEI
TPUTOHOMETPHYECKUX (YHKLUM B NpOU3BENCHHE W
TPOU3BEICHUS B CYMMY;

- pelmiaeT 3ajayd Ha [pUMeHeHue (OPMYIBI CYMMBbI
6ecKOHEYHO YOhIBaIOLIEH TeOMETPUIECKON IPOrPECChi;

- COCTaBJISET YPABHEHNUS KacaTeJIbHOM B 001IeM BUJE;

- NPUMEHAET IPOM3BOAHYIO [UI DPELIeHWs 3ajad Ha
HaxoXJeHHe Hanbonblero, HAUMEHBILIETO 3HAYEHHS 1 Ha
HAXOXJIEHHUE IKCTPEMYMa;

Y 1.3 | BrameTh - pelaeT UppalroHalibHbIE YPABHEHUS OkcnepTHas OLICHKA
CTaHOAPTHBIMH - pemaeT NoKa3aTeabHbIE YPAaBHEHNS, BBITIOJTHEHUS NPaKTHIECKUX
NpHEeMaMH pPEUIeHUs | - pelaeT Jorapu(hmM1IecKue ypaBHeHS; paboT, KOHTPONBHBIX paboT,
PaLMOHATIBHBIX U | - u3o0paxaeT Ha COWHWYHON OKPY)XHOCTH 3HAUEHWs | ’K3aMeHa, HarpaBlieHHble Ha
HppPalMOHANBHBIX, apKCHHYCa, aPKKOCHHYCa, ADKTAHTCHCA YHCIIa,; OLIEHKY MPaKTHYECKHX
MOKa3aTeJIbHBIX, - TIPUMEHAET TpPH PEIICHUH ypaBHEHMH oOmnpenesieHus | HAaBBIKOB.

CTEMEHHEIX, apKCHHyca, apKKOCHHYca, apKTaHI'eHCa YUCHa;
TPUTOHOMETPUUYECKU | - peluaeT 1o GpopMyaM U TPUTOHOMETPUUECKOMY KPYyry
X  ypaBHEeHMH W | mpocTeiilllie TPUrOHOMETPUYECKHe YPABHEHHS,
HEPaBEHCTB, UX | - TIpUMEHseT OOIMe METONBl pEINeHHS YpaBHEHH
CHCTEM, (MpuUBEJCHHE K JIMHEIHOMY, KBaJpaTHOMY, METON
pasloKeHUs] Ha MHOXUTENH, 3aMEHBL [IEpeMEHHOM) NpH
pELICHIAH TPUTOHOMETPUUECKIX YPaBHEHUIH;
- OTMeyaeT Ha Kpyre peleHHs pocTeiiuux
TPATOHOMETPHUYECKHX HEPABEHCTB;
- pelaeT OKa3aTe/IbHbIE U J0rapuhMUuECKUe ypaBHEHUA
¥ HEPaBEHCTBA 0 W3BECTHBIM aJITOPUTMAaM;
- TnpuMeHseT cBolictea (pyHKUME AnA  cpaBHEHHA
3HAYEHUIl TPUTOHOMETpUYECKUX (QyHKUUM, pelenus
TPUTOHOMETPUYECKHX YPaBHEHUIH;
- pewlacT ypaBHEHHS C NPHUMEHEHHMEM BCEX IPHEMOB
(pasnokeHusd Ha  MHOMKWUTENH, BBEIEHHWA  HOBBIX
HEH3BECTHBIX, IOICTAHOBKH, TPagdeCcKOro METona);
- pemlaeT CHCTEMBl YpPaBHEHMH € NPUMCHEHHEM
PasIMYHBIX CIIOCOOOB
- pemaer HEpaB€HCTBAa W CHCTEMBI HCPABCHCTB C
MPYMEHEHHEM Pa3NUYHBIX CrIOcOO0B;
- pemaet panHoHaIbHbIC, vppaLroHalbHBIE,
MOKa3aTeNbHBICE U TPUTOHOMETPHYECKHE ypaBHEHHUS W
CHCTEME;

V 1.4 | ucnonb3oBathb - pellaeT M WUIIOCTPUPYET pelIeHHe ypaBHEeHMNM W | BEHINONHEHHEe BHeayIUTOPHOM
TOTOBbIE HEpAaBEHCTB HMCIOJIb3yAd KOMIIBIOTEPHBIE MNPOrpaMMbl | caMOCTOATENbHOH paboThI
KOMITBIOTEPHBIS (penaxrop ¢popmyi, Komnac, 1C,Excel) DKcnepTHas OLIEHKa
NporpaMMbl, B TOM BBINTOJIHEHUSA TIPaKTHIECKUX
yucie U1 TMOUCKa paboT, KOHTPOIBHBIX PaboT,
NyTH pelleHus | 3K3aMeHa, HaIlpaBjcHHbIE Ha
UILTIOCTPaUU OLIEHKY NPaKTUYECKUX
peleHus ypaBHEHUH HABBIKOB.

1 HCPABCHCTB,




Y 1.5 | Bnagets YMEHHEM | - OTPENeNaTh 10 (PopMyne mpocTellnell 3aBHCUMOCTH, | DKCNEPTHAS OLIEHKa
XapaKTepu30BaTh BUI ee rpaduka; BBITIOTHEHUA NPAKTHYECKUX
TNOBeACHUC QYHKUMMA, | - BBIDAXAET MO (OPMYyNe ONHY IEPEeMeHHYI0 uepe3 | paboT, KOHTPONBHBIX paGoT,

IpyTHe;

- BbIpaxacT 1o (GopMylne OJNHY NepEeMEHHYI0 uepes
IpyTHE;

- HaxoauT o6nacTh ompeneneHHs W o6NacTh 3HaueHMit
¢$yHKIUY;

- BBITIONIHSIET NpeoOpa3oBanus rpadukoB GyHKIUH;

- TpUMeHseT cBolcTBa (YHKUME mpU HCCIEA0BAHUH
YPaBHEHUII U pellleHuH 3aa4 Ha SKCTPEMYM;

- WUCIONB3YyeT CBOWcTBA QyHKUMN JUI1 CcpaBHeHHs
3HaYEHUH cTeneHel U norapugmos;

- CTPOMT TpaUKH CTENEHHBIX U JOTapUPMHUUECKUX
dbyHKIuii;

- cmpoum zpaguku 0OpamHLIX MPUSOHOMEMPUYECKUX
@ynryuti u onpedensimo HO cpAGUKAM UX CBOTICME;

- COCTaBJIeT YPaBHEHHNA KacaTesNbHO B 001UeM BUIE;

- npuMmenser a1 audbpepeHUUpoOBaHUS  PyHKIHIH
npasuna AupdepeHINpOBaHUs, TaOIULy MPOU3BOAHBIX
3JeMEHTapHbIX QyHKIMi;

- NIPOBOAMT C IOMOLIBI NPOM3BOJHON HCCIIEAOBaHMs
dyHKIMH, 3aaHHOH GopMyNoii;

- YCTaHaBJIABAET CBA3W CBOMCTB (DYHKLIWH U MPOU3BOIHOM
o ux rpadukam;

9K3aMEHa,
OLIEHKY
HaBBIKOB.

HallpaBJICHHblE Ha
TPAaKTUIESCKHX

V1.6

HCIIOJIb30BaTh
TIOJIyUEHHbIE 3HAHUS
IS ONHCAaHHS U
aHaiu3a  peajbHBIX
3aBUCHMOCTEH;

- CTPOUT M UMTaeT rpaduku QyHKUHA;

- HceneAyeT QYHKUUM;

- COCTaBINSET BUABI PYHKIMI 10 JTaHHOMY YCJIOBHIO;

- pewlaer 3ajayd Ha TNpPUMEHEHHEe WHTerpana it
BBIMUCIEHHUs! (PU3NUECKUX BEANYUH ¥ IUIOIIane;

- UCTIONL3YET MPHOOpETEHHbIE 3HAHMS IS UCCIIEA0BaHUS
Y MOJIEIUPYET HECIIOXKHbIe 3a]auM;

DKcrepTHas
BBIIIOJTHEHUS MPaKTHUECKIX
paboT, KOHTPONBHBIX paborT,
JK3aMEH4, HalpaBleHHbIE Ha
OILIEHKY NPaKTHYECKHX
HABBIKOB.

OIICHKa

Y 1.7

BIAJE€Th OCHOBHBIMHU
TIOHATHAMHU o
TIOCKUX H
TIPOCTPAHCTBEHHBIX
TeOMETPUIECKUX
¢urypax, nX
OCHOBHBIX
CBOMCTBaAX

- OIKCBHIBAET PAcCTOAHUSA OT TOYKH OO INIOCKOCTH, OT
NpAMOIl 0 TNIIOCKOCTH, MeXJYy TUIOCKOCTAMHM, MEXKIY
CKPELUUBAIOIIUMUCA NPAMBIMH, MEXAY NMPOU3BOJIBLHBEIMH
¢dburypaMu B IpoCTPaHCTRE;

- ApryMeHTUPYeT CBOM CYXKIEHHS O
PacroI0KEHUH IIPOCTPAHCTBEHHBIX (UTYD;
- ONHUCHIBAET M XapaKTepH3yeT pa3iu4Hble BHIbI
MHOTOrpaHHHKOB, [IEPEUUCIIAET MX 3JIEMEHTBI B CBOMCTBA;
- MIPOBOAMT JOKa3aTeNbHbIE PACCYKACHUA MPH PEIIEHUH
3aj1ay;

- IPpUMEHSET TEOPUIO NPU pPEelIeHNH 3a1ad Ha JeiicTrUs ¢
BEKTOpaMH,  HCMOJNB3YeT  KOOPJAMHATHBI  METOZ,
OPUMEHATL  JEHCTBUA  BEKTOPOB I BHEIYMCIEHUA
BEJIMYMH YIJIOB U PACCTOSHWIA,

- OPUMEHSET TEOPHIO NIPY PEIICHUM 3a]a4 Ha AEHCTBUS C
BEKTOpaMH¥,

- NpUMEHSET TeOpMI0 Wil 0GOCHOBaHUA MOCTPOCHUH U
BBIYHCICHU;

B3aMMHOM

DKcnepTHas
BBITIOTHEH s MPaKTUIECKUX
paboT, KOHTPONBHBIX paboT,
JK3aMeHa, HalpaBJeHHbIE Ha
OILIEHKY MPaKTHYECKIX
HAaBBIKOB.

OIICHKAa

Y138

pacro3HaBaTh
TEOMETPUIECKUE
¢burypsl Ha YepTeXax,
MOJIENSAX " B
pealbHOM MUPE;

- PpaclIo3Hae€T Ha YepTeXax U MOIACIAX Pa3INIHLIX
ClIydyaeB B3aMMHOI'O PacnosIoXKeHU MPAMBIX il
IJIOCKOCTEH, ApPryMECHTHPYET CBOH CY)KIOCHHUA]

OKcnepTHas OLICHKA
BBINONHEHUS IPAKTUIECKHX
paboT, KOHTPONBHBIX PaboT,
9K3aMeHa, HaNpaBJICHHBIE Ha
OLICHKY MPaKTHYEeCKHX
HaBBIKOB.




Y 1.9 | npuMeHATh - BBIIOJHACT MOCTPOCHHMA YIVIOB MEXAY NPIAMBIMM, | DKCIEpTHASA OLEHKA
H3YYCHHBIC CBOIiCTBa HpﬂMOﬁ U DJOCKOCTBIO, MEXAY IUIOCKOCTAMM 110 | BLimosHEeHHsS NPaAKTUIECKUX
reOMETPHIECKHX OMUCAHHUIO U PACMO3HAET WX Ha MOJEIAX;

¢uryp u dpopmyn ans
peIIeHHs
FeOMeTpI/Il{eCKI/IX
33784 ©W 3a74a4 C
NpakKTUIECCKUM
COZIEPKAHUEM

- OPUMEHSET MPU3HAKA UM CBOHCTBA pacroNIOMKEHUs
MPAMBIX U [UIOCKOCTEH NpH pelieHn  3aay;

- pewiaet 3ajau¥l Ha BEIYUCIEHHE TCOMETPHICCKHX
BEJIUYMH;

- TpuMeHsAeT GOpMyJIBl ¥ TEOPEMEl TUIAHUMETPHH IIs
pelueHys 3a1a4;

- TPHUMCHACT NPU3HAKH W CBOHCTBA pPacCHONOXEHUs
NPAMBIX U [NIOCKOCTEH Npy pelIeHUM 3a1ay;

- M300paXkaeT Ha PUCYHKaX ¥ KOHCTPYHMPYET Ha MOMENAX
HEPNEHIMKYIAPEl U HAKJIOHHbIE K IUIOCKOCTH, MpSAMEIE,
napajulebHble IUIOCKOCTH, YIJIBI MEeXAYy HNpaAMoil
IUIOCKOCTLIO ¥ 00OCHOBBIBAET OCTPOCHHUS;

- n300paXkaeT Ha 4YepTexkax U MONENAX PacCTOAHHS W
00OCHOBBIBAET CBOMX CYXKICHHS,

- OTIPENEAAECT U BBIYMCISET PacCTOSHUE B IIPOCTPAHCTRE,

- 1300pa)kaeT MHOTOTPAaHHUKHU W BBIMOJHSAET MOCTPOESHNSA
Ha n300paKeHUAX U MOIEJISIX MHOTOTPAaHHHUKOR;

- BBIYHMCISET JIMHEHHBIE ONIEMEHTHI W YIJIOB B
NPOCTPAHCTBEHHBIX ~ KOHQPUIrypauusx, apryMeHTUPYET
CBOH CYXIEHHS;

-~ CTPOHUT IpocTeHmue
NYpaMUEI;

- OpuMeHAeT (HaKTbl ¥ CBEAEHUS U3 ILITAHUMETPHH;

- TpyMeHAET CBOlicTBa CUMMETPHY NPH PEIIeHUH 3a/ay;
- M300paxaeT OCHOBHbIE MHOTOTPAHHMKU U BBLITIONHSET
PHCYHKH TIO YCIIOBHAM 3a7ad;

- pelaer 3anauM Ha MOCTPOCHUE CEUEHMH, BBHITUCIICHHE
JUIMH, PacCTOSHMH, YIJIoB, IUIOLIaae;

- PUMEHSET CBOHCTBA CUMMETPHU IIpH PELICHHM 3a1a4
Ha Telia BpameHus, KOMOMHALIIIO Te;

- M300pakacT OCHOBHBIE KpYTJBIE Tela U BHIMOJIHSIET
PHUCYHKH IO YCJIOBUIO 3a/la4ul;

- peumiaeT 3ajayd Ha BBIYMCIEHME IUIOINANEH IITOCKUX
¢uryp ¢ npuUMEHECHHEM COOTBETCTRYIOLIMX (OPMYyN #
¢$axToB U3 ILIAHUMETPHHY;

- BBIYHCIIAET PacCTOAHAN MESKAY TOUKaMHU;

- HAXOJIUT YPaBHEHHUs OKPYKHOCTH, CEpbl, INTOCKOCTH;

- BHIMOJHAET MOCTPOCHHE MO 3aJaHHBIM KOOpAWHATAM
TOYEK U II0CKOCTel, HaXOJUT KOOPAMHATH! TOYEK;

- pemiaeT 3aa4u Ha BEIYUCIEHHE TUIOMIA/IeH MOBEPXHOCTH
MMPOCTPAHCTBEHHEIX TEl;

- pelwaeT 3ajauMl Ha NpuUMeHeHde GOPMYN BLIYHCICHHA
00bEMOB;

ceyeHHs Kyba, mnpU3MBL,

paboT, KOHTPOJIBHBIX paborT,
3K3aM€Ha, HATIPaBJIEHHBIE HA
OLIEHKY NMPaKTHYECKUX
HaBBIKOB,

1.10

BNAJETh  HABBIKAMHU
UCTIONIE30BAHUA
rOTOBBIX
KOMITBIOTEPHBIX
nporpamm
peLIeHNN 3a1ay;

npH

- TMpeacTaBJIsICT PCILUCHHUE 3adad C UCIIOJIB30BaHUEM
KOMINBIOTEPHBIX NPOTPaMM

BrinonHeHue  BHeayIUTOPHOM
CaMOCTOSATENbHO! paboThl
DKCNepTHAS OlIEHKa
BBIIIOJIHEHHS MPaKTHIECKHX
paboT, KOHTPONBLHBIX padoT,
JK3aMeHa, HalpaBleHHble Ha
OLIEHKY NPaKTH4ECKHX
HaBbIKOB.

1.11

HaXOIMTh u
OLIEHHUBATH
BEPOATHOCTHU
HaCTYIIEHHUS
COOBITHI B
TIPOCTENUIITUX
TIPAKTHYECKUX
CHUTYaIUAX "
OCHOBHBIE

-peliaeT KOMOUHATOPHBIE 3aaull METOIOM mnepebopa H
IO NPaBUILy YMHOXCHH,

- pewaer MNpakTHYECKHE 3aJa4yd C HCIOJIb30BAHUEM
MOHATHH ¥ IpaBUi KOMOUHATOPHUKY;

- pelnaeT 3a1a4uK Ha BBIYUCIIEHHE BEPOATHOCTEH COOBITHH;
- pemiaeT mpakTHYeckue 3aJady Ha oOpaboTKy YUCIOBBIX
[OAHHbBIX, BLIUUCIICHHAE UX XapaKTEPUCTHUK;

OxcnepTHas
BBITIOJIHEHUS NPaKTHIECKHX
paboT, KOHTpOJNBHBIX pabor,
9K3aMeHa, HarpaBjiieHHblE Ha
OLIEHKY NPaKTHYECKHUX
HaBBIKOB.

OILICHKa




XapaKTCPpUCTHKH
CIy4YaiHbIX BETMYUH

o 3agepuwienuu oceoenuan yuebroil ducyuniiunbl 00y4aOUUICS 00JIICCH 3HAMD:

3.1 HpeACTaBIIEHUS 0 | - ompeiensgeT pojb MaTeMaTHMKH B Hayke, TexHuke, | OueHka pe3yJbTaTOB
MareMaTike KaK | DKOHOMHKE,  MH(POpPMALMOHHBIX  TEXHOJOFUSIX ¥ | BBIMONHEHUS KOHTPOJIbHBIX
qacTU MHpPOBOIl | NpaKTUYEeCKOU AeATeIBHOCTH; paboT M IIPOBEPOUHBIX TECTOB
KYJIBTypbl M Me€CTe | - Ha3blBAeT IlEJIM W 3ajaud W3YueHUS MaTeMaTHKH IIPH | MO M3y4YaeMbIM TeMaM.
MaTeMaTHKH B | ocBoeHun npodeccuii CI1O;

COBpeMeHHOH
LUBHITF3AINH

3.2 criocoObl  OMMCAHMA | - IPUBOAUT NPUMEPBI (PYHKLHMOHANBHEIX 3aBHUcuMocTel B | OueHka PE3YNBTATOB
SBIIEHMH PEeanbHOrO | peajlbHbIX MPOLEcCaX U3 CMEKHBIX TUCUHMILUINH; BBIIIOJIHEHHsA KOHTPOJIBHBIX
MHUpa Ha | - Has3plBaeT AITOPUTM BBIYKMCICHUS TNPOU3BOAHONM Ha | paboT M HPOBEPOUHBIX TECTOB
MaTeMaTHYeCKOM TIPUMEPE BBIYHUCACHUS MTHOBEHHOM CKOPOCTH U YIJIOBOTO | II0 U3y4aeMbIM TeMaMm.

A3bIKE k03¢ PuIeHTa KacaTeIbHOI;




3.3 MpEeACTaBJICHHUS 0 | - TMepeyMcsIfeT NMpUMEHeHHMe KOopHeit M cremenedt npy | OLeHKa Pe3yNbTaToB
MaTeMaTUYECKHX BHIUMCIIEHHM CPEJHUX, NENEHMM OTPEe3Ka B «30JI0TOM | BBIIIOJIHEHUS KOHTPONBHBIX
MOHATHAX KaK | CCUCHUMY; paboT U TPOBEPOUHBIX TECTOB,
BOXKHENIIHX - ONHUCHIBACT DaJMAHHBIH METOI M3MEPEeHHA YIIOB | YCTHBIX OTBETOB [I0 U3yYaeMBIM
MAaTeMaTHIYCCKHUX BpaLUEHUs U HX CBA3b C IPpaniyCHOM Mepoi; TeMaM.

MOJENSX, - JaeT ONpeleNeHHe MOHATHS IepeMeHHOMH, NpuBoauMT | BrimonHenwue JAOMaILIHHAX
TMO3BONSIOLINX HpHUMEpbL 3aBUCUMOCTEH MEKITY [EPEMEHHEIMHU; 3agaHmi.
ONKCHIBATh U U3y4aTh | - NPUBONUT JOKasaTelbHbie paccykieHus HekoTopex | Hamucanue pedepara u

pasHble MPOLECCH U
AB/ICHHA; TOHWUMATh
BO3MOKHOCTH
aKCHOMAaTHUECKOTO
HOCTPOEHHS
MaTeMaTHYeCKUX
TEopul;

CBOICTB NMUHeHHOH U KBagpaTuIHOU DyHKIMIL;

- [aeT OlpefeNneHWe rapMOHMYCCKHX KOJeOaHUH u
NPUBOJUT TPUMEPBl TapMOHMYECKHUX KoJeOaHWil s
ONMCAHUA NpoueccoB B (u3MKe U Opyrux obJacTax
3HaHUS,

- popMyTHpYyeT MEXaHUIECKUI 1 TEOMETPUUECKUH CMBICIT
IIPOU3BOHOH;

- JaeT NMpocTeHIIne cBeNEHUS O KOPHAX anrebpanyeckux
YPaBHEHHI], NOHATHE UCCNEA0BAHNS YPABHEHUI U CUCTEM
YpaBHEHHIA;

- ONHCHIBAeT TEOPHIO PAaBHOCHIBHOCTH YPaBHEHMUIA,

- (popMynHpyeT omnpeaeneHHs, IPU3HAKOB U CBOUCTBA
NapajyieNbHBIX U MEPNEHAUKYJIAPHBIX  IUIOCKOCTEIR,
JOBYTPaHHBIX U JIMHEHHBIX YIJIOB;

- ¢opMyJIHpYeT M KOKa3blBAET OCHOBHBIE TEOPEMBI O
paccTosHUAX (TEOPEM CYILIECTBOBAHMUSA, CBONWCTBA),

- ONUCHIBACT MPOLECC NAPALIENBHOTO NPOSKTUPOBAHNUS U
€ro CBOICTBa;

- opmynupyem meopemer 0 HROWAOU OPMOZOHATLHOL
NPOEKYUU MHO20Y20NbHUKA,

- JaeT OMUCAHME M XapaKTepUCTHKY pa3IM4HBIX BUIIOB
MHOTOTPAaHHHKOB, MX 3NEMEHTHI U CBOHCTBA;

- JaeT XapaKTepHCTUKYy U U300paXeHHE CEeueHus,
DPa3eepmKy MHO202PAHHUKO8,

- nepeyucisiem BUIOBl CUMMETPUU B [POCTPAHCTBE,
(dhopMynupyeT OnpeneacHus 1 CBOUCTB,;

- JaeT XapaKTePUCTHKY CHMMETPUM TEN BpAIlCHUS U
MHOTOTPaHHUKOB;

- TepevMciIuTe BHUABl TEA BpAILCHUA, (GOPMYNHPYET UX
ONpeleICHUH U CBOKCTB;

- hopMyIHpYET TEOPEMY O CEUEHMHU 1Iapa TIOCKOCTBIO U
TUTOCKOCTH, KacaTeJbHoH K cdepe;

-MAET XAPAaKTEPUCTHUKY M N300paxkaeT TeJa BpalleHUs, UX
pa3BepTKY, CEUEeHNUS;

- JaeT OmpejeNeHMe TUIOIAgd U 00beMa, aKCHOMBI U
CBOMHCTBA;

- OTIMCBHIBACT METOJ BBIYHCICHUSA IUIOIIAAN [TOBEPXHOCTH
ctepsr;

- T[epevyHciseT HpaBula pasjioKEHUA BEKTOPOB B
TPEXMEPHOM [IPOCTPAHCTBE;

- Ha3bIBaeT MpaBWIa HAXOXIEHUA KOOpAHWHAT BEKTOpA B
NpOCTPAHCTBE;

- ¢opMmyaupyeT TmpaBuna AEHCTBHIA ¢ BeKTOpaMmu,
3aJaHHBIMH KOOPAVHATaMH CKAJSIPHOTO [POM3BEAEHUA
BEKTOPOB, BEKTOPHOT'0 YPaBHEHHUS NPSAMOH U [IOCKOCTH;
- OPUBOIUT AOKAa3aTeJIbCTBO TEOPEM CTEPEOMETPUH O
B3aUMHOM pACIONOXKEHUHM MPAMBIX M IUIOCKOCTER ¢
HCTIONIb30BAHHUEM BEKTOPOB;

COCTaBJICHUE TIPE3CHTALINH,
BeimonHenwe  BHeayauTopHOM
CaMOCTOSTENbHOW paboTsI.




34

NpeaCcTaBICHAA

00

OCHOBHBIX TIOHATHAX

MaTeMaTHIecKoro
aHau3a "
CBOIICTBAX;

58,8

- (opMynupyeT MOHATHE KOPHA H-il CTENMeHH, CBOMCTBA
PalvKaJIOB H [paBUJla CPABHEHHUA KOPHEH;

- MOHATHE CTCIICHU C ).'[eﬁCTBHTGJ'IbHBIM NOKAa3aTcClIeM;

- JaeT OMNpefieliCcHHe PAaBHOCWIBHOCTH BBIPAKEHUM C
paauKamaMy;

- 3aIUCHIBAET KOpPEeHb n-il CTeNeHH B BHIE CTENEHH C
JOpoOHBIM MOKa3aTeseM U Hao60poT;

- hopMyJIHpYyeT CBOMCTBA CTEMeHelt;

- ¢dopMynupyeT ONpeACEHUS TPHUTOHOMETPUYECKHX
¢GbyHKUME [A8  YIIOB IOBOPOTa M OCTPBIX  YIJIOB
NPAMOYTOJNIBHOTO TPEYroJIbHUKA;

- HepevdHMCIsIeT OCHOBHBIE (DOPMYNBI TPUTOHOMETDPHM:
($opMyJIBI CIOXEHNS, YABOCHHA, IPcoOpa3oBaHusi CyMMBL
TPUTOHOMETPHYECKMX (YHKUMH B HpPOM3BEINCHHE W
[POM3BENEHNS B CYMMY;

- Ha3blBaeT CBOWCTBA CHMMETPHUM TOYEK HA €IUHUYHON
OKpY)KHOCTHY;

- dbopmynupyet HOHATHE
TPUTOHOMETPUYECKIX QYHKLIMIA;

- JaeT ONpeAesieHHEe NOHATUA TIpaduka, ONpeacIcHKe
NIPUHAJIEKHOCTH TOUKH TpaduKy QYHKIMH,
- hopMynupyeT onpenencHue GpyHKIMY;

- GbopMynupyeT  nowsmue  0bpammHol
ofnpeieNieHHe BUA;

- opMynupyeT TIOHATHE CA0XHON QyHKINY;
- JaeT OMpefeNeHUe HeNpepblBHON MepUOANIecKOi
dyHKIMH;

- hopMyJupyeT CBOICTB CHHYCa U KOCHHYCa;

- JaeT OIpefeJicHUE pa3pbIBHOW  MepHOIMIECKON
¢byHKIMY;

- hopMynupyeT CBOMCTBA TaHTEHCA M KOTAHI€HCA,

- [JaeT oIpelciacHue YHUCJIOBOM nNoCnHeNOBATC/ILHOCTH,
TIEPEUHCIISET CNIOCO0b] €€ 3alaHus;

- IAET ONpENeNCHNE NPEAena NOCIeN0BATENLHOCTH;

- HasblBaeT (opMyJjibl M NpaBUja BBIYUCIEHUS CYMMEL
0eCKOHEYHOT0 YUCIOBOrO PAjia Ha MPUMEPE BbIYUCIECHUS
CyMMBI 0eCKOHeUHO YyOBIBAOWIEH TreoMeTprdYecKon
IPOrpeccu;

- AaeT onpeneieHue MpOU3BOAHOM;

- nepevucIseT npaswia AuddepeHIUpoBaHus;

- mepeuncaser (OpMynBl U3 TAOMUIBI MPOU3BOIHBIX
AJIEMEHTapHbIX (PYHKUU;

- (hOpMYJIUPYET TEOpeMbl O CBS3M CBOHCTB (YHKUHUH U
[IPOU3BOAHOIA;

- IaeT ONpee/eHUe UHTerpala i NeEpBooOpasHoi

- THepevucisieT MpaBuiia BHIYUCIEHUS IEPBOOOPa3HON U
Teopembl Hetotona—JIeiiOnuua,

- IPOU3BOAUT 3aITUCH PEIICHUA CTAHAAPTHBIX ypaBHeHm‘/i,
NpUEMOB NpeoOpa3oBaHus YPaBHEHHH Ui CBEACHHA K
CT@HIAPTHOMY ypaBHEHHIO;

- MEpeyucAseT OCHOBHBIC MPUEMBl PEICHUSA CHCTEM C
o6MMH  BOIPOCAaMU  pellleHHss  HepaBeHCTB H
UCIIOJIb30BaHKE CBOMCTB M rpadMkoB QYHKIMHA n0pH
pEHICHUH HEPABEHCTB,;

00paTHBIX

dynrxyuu,

OueHka PE3YNBTATOR
BBITIOJIHEHHS KOHTPOJIHBIX
paloT ¥ MPOBEPOYHBIX TECTOB
I10 U3y4YacMbIM TCMaM.

BaInonHenue JIOMaIHUX
3aJaHui
Hanucanue pedepara u

COCTaBJIEHUE MPE3eHTALUY.
BeinonHeHue  BHEayAMTOPHOM
CaMOCTOATENHHOM paboThI.




3.5 NpeACTaBICHHSA 0 | -MEepPEevuCIsieT NpaBmiIa KOMOHMHATOPUKH; BrinonHeHne JOMamIHUX
npoueccax U | - [OaeT omnpejeneHue KOMOWHATOPUKH: pa3MEINEHMSMH, | 3aJaHuil
ABJICHUAX, MMEIOLIMX | COYETAHMSAMM, MEepecTaHOBKaMH W ¢opmymbl mmst ux | Mccnemosatensckas — paGorta.
BEPOATHOCTHBIH BBIYMCIEHHUS; BbINOJIHEHKE ~ TIPOBEPOYHOTO
XapakTep, - (opmynupoBka GuHOMa HbIOTOHA M TpeyroNbHMKA | TECTA, YCTHBIX OTBETOB.
CTAaTUCTHUYECKHX IMackans; Hanucanue pedepara 3!
3aKOHOMEPHOCTAX B | =  (OPMYJIHPOBKAa  KIACCHMYECKOTO  OMpEeNENeHHs | cocTaBeHHe MPe3cHTAlHUM.
peansHOM MUpe, | BEPOATHOCTH, CBOHCTBA BEPOATHOCTH, TEOPEMBI O cyMMe | BrinosnHeHHe BHeayAMTOPHOM
OCHOBHBIX TIOHSITHSX | BEPOSITHOCTEHH; CaMOCTOATENbHOM paboThl.
3NeMeHTapHO - IPMBOJUT NPUMEPbI BEIYUCIEHUS BEPOATHOCTEM;
TCOPUM BEPOATHOCTEH | - Jaer mpeAcTaBieHWE YMCIOBBIX JAaHHBIX H WX

XAPAKTECPUCTHK;

B npoyecce oceoenusa yuebHoll Oucuuniunsl

chpopmuposannocmu 00 WUX KoMHemeHYL

obyuaiomuiica  noayuum  603Mo

HCHOCHIbE  ROGLICUMb  YPOBEHb

OK1 PewaeT npodunpHeIe 3anaun. OkcnepTHas OLEHKaA B Ipollecce
TloBMMacT Tepenocur yciopre npohuabHbIX 384a4 B 3AIIUTHl [PAKTHYECKAX PaboT,
CYIIHOCT R pelleHus CHTYalHOHHBIX 3a/1a4.
P CucTemMaTHUECKH BLINONHAET BHEAY TUTOPHYIO paboTy. CamooneHKa, HampasJieHHas Ha
3HAUMMOCTE CROCTT Bnauee'r YCTHBIM CHCTOM. CaMOCTOATEIIbHY IO O].IGHK?"
Gymymeit npodeccnr, Brinender npumeps!, kacaromuecs NPOYECCUOHANBHBIX | CTYIEHTOM pe3yJbTaToB CBOEH
o g 3ajiay, 0OBACHAET HaOI0MaeMOE ABJICHUE B COUETAHUH C | NESTENBHOCTH.
N N MpodeccCHOHATBHBIMH 3HAHHUAMM, TNPUMEHSICT
YCTOHYMBBII HHTEPEC. ., .
HOJIly4eHHbIe 3HAHUA B JiH0OOH cUTyalMy, cBA3aHHOW
npodeccroHaNbHBIMHA 3a1a4aMu

OK2 [TpunexHo BeAET 3allUCH B TETPALIH. KauecTBeHHOE BBITIONIHEHAE
Oprann3oBbIBacT CucTeMaTUdecKy NOCELAeT 3aHATHS, HCTIONb3YET MPaKTAYECKUX pabot U
COOCTBEHHYIO o01Ire NprueMbl PU PEIEHNH TEX HIIH WHBIX 3a/a4 BHeay IUTOPHOM
JeATeIbHOCTD, BuinosnuseT Bce Buibl paboT, npeaiaraeMbix caMoCTOATeIbHO! paboThI
BLIGI/IpaTL THUIIOBBIE npeToaaBaTeICM
MeTonsl ¥ crmocobel | OBocHOBBIBaET BbIOOpa BHOA, METONOB M I[PUEMOB
BBINOJIHEHUS pabotsl
MpodecCHoHaTLHBIX ObocHOBEIBaeT BBIOOP H ONTHMA@IBHOCTH COCTaBa
3amay, OLUEHMBaTh MX | HCTOUHHKOB, HEOOXONMMBIX I PEILESHHUS II0CTABACHHOM!

3 dexTUBHOCTD Y | 3aJa4u
KayeCTBO. PanyonanbHOE pachpeniensieT BpeMS Ha BCE 3Tallbl
pelIcHus 3a1a49u

OK3 [Ipuaumaet Pemaer 3amaum pasnudHeiMM criocobamu. BriOupaer | BzaumooneHka, HamnpaBieHHas
penienus B | paumMoHanbHbIH crocol pelleHus 3afad, 0OOCHOBBIBAS | Ha B3aUMHYIO OLEHKY
CTaHIAPTHBIX U | cBoii BeIGOp. HHIWBUIYaNbBHEIX M IPYIIIOBEIX
HeCTaHIapTHBIX Pe3yNbTaTOB YH4ACTHUKOB.
CUTYaLMAX U HeceT 3a
HUX
OTBETCTBEHHOCTb.

OK4 ITnanupyet MHGOPMAIIMOHHBIN TONCK OKcrepTHOe HabmoneHue W
OcymecTisieT MoKck | TTouck u 0T6Op HeoOGXOIUMOM MH(POPMAIIUH B pa3IMdHbIX | OLEHKA JeSTeTLHOCTH
%4 KCTIOJIb30BaHHE | UCTOYHHUKAX. ofyvaromierocs B IpoLecce
uHbOpMaLYH, H3BnexaeT NepBUYHYIO HH(OpPMALHUIO BBIIOJIHEHHUSI CaMOCTOSITEIbHOMH
Heobxomumoii  mra | OcyiiecTBIsSeT NepBHuHYIO0 06paboTKy HHOOPMaIH. paboThl M JOMALIHUX 3aJaHHN.
s¢pdexTHBHOrO XpaHHUT M CHCTeMaTHU3WpyeT, TMpoBOAWT aHamu3 | OUeHKa BBITIOTHEHUS
BEITIOJIHEHHS uadopManMy  ANA  KCTIONB30BaHWA IIpYM  DELIEHUM | BHEAYIUTOPHOM
npodeccrHoHabHBIX MOCTaBJIeHHbIX 3a/1ad. CaMOCTOATENHHOM paboTe!
3axad, OpueHTupyeTcs B HHGOPMALMOHHBIX TOTOKAX, BBIACIACT | BLINOJHEHUE KOHTPOJNBHBIX
npotheCCHOHATLHOTO | TJaBHOE U HeoGXxoauMoe. paboT, HanmucaHue H 3al(UTa
U JuqHOCTHOTO | CrnocobeH CPaBHUTH " kiaccubunuposarh | pedepaTtoB € HMCHONb30BaHUE
passuris. WHpOpPMaLMIO. W3 AaHNI NEPHOANYECKO

reuatd U MHTEpHET-pecypcoB

OKS o CotpynHuuaer B TpyIIIe. BricTpauBaer | DxcriepTHoe HaOMIOACHHE U

CTIONB3YET B3@aMMOOTHOIIEHHUA C OKPYKAIOMKUMU. YMEET BbICIyHIATh | OLIEHKa JeATEIHHOCTH
LRI, cobecennnka, BeIpaboTaTh CcOOCTBEHHOE MHEHUE, | oOydaiomierocs B TIPOLECCe
KOMMYHHKAIIMOHHbIE M

npe3eHTOBaTh ce0fA, 3aJaBaTh  BONPOCH,, BECTH | OCBOEHHS yueOHoit
TEXHOJIOrHH LB JHUCKYCCUIO TUCIUTIMHBI, BEITIONTHEHUSA
mpodecEgHANBHGH Bnaneer HaBbikaMy paGOTH ¢ Pa3MYHBIMK TaJPKETAMK. | CAMOCTOSTENBHOH paboTel U
NEATENLHOCTH.

[Tepenaet uHdOPMaLHIO CKATO, ITOJIHO, BEIOOPOYHO

JOMAIIHUX 3aJJaHUM.




OKcnepTHas OLEHKA B MPOLECCe
33IIHTHl NIPAKTHYECKUX pabor,
pELIEeHNs CUTYallMOHHBIX 3a/1a4.
Merton obobuwenvs
HE3aBHCUMBIX XApPAKTEPUCTHK —
HAlpaBJIeH Ha OLEHKY NaHHBIX,
HOJIy4eHHBIX B  pe3yJbTare
HabIIOIeHNA 3a JeATeNbHOCTHIO
CTYJEHTa Ha 3aHATHUAX

OKé VMeer pabotate B mape, B rpymme. Brapgeer stukoil | PaGora nNpOeKTHRIX Tpymm —
B3aMMOOTHOIIEHUH. Pacrpenenser poiy B KOJJIEKTUBE. | HAMPaBieHa HA OLEHKY OOIIUX
BrageeT pasauuHbIMY CONHANTLHBIME POJIAMHE, aieKBATHO | KOMIIETEHNMH, CBA3AHHBIX C
OLICHUBAET CBOKO POJIb B KOJUIEKTHBE. HaBBIKAMHU YIpaBJIeHUs paboueit
Pabotaer B IpyInon

KOJUIEKTHBE U Meton 06061menus
KOMaH]JIE, HE3aBUCUMBIX XapaKTEPUCTUK —
3¢ dexkTUBHO HarnpaBJicH Ha OLECHKY JaHHBIX,
obmarscs c IOJYYEHHBIX B  pe3ysbTare
KOJUIEraMH, HabIIONeHNS 32 AeSATEIbHOCTHIO
PYKOBOACTBOM, CTyIeHTa B pasIMYHbIX

noTpeGUTENAMH. CUTYaLUsX.
Counomerpus - HanpaBlieHa Ha
OLICHKY KOMaH/THOTO
B3aUMOJECHCTBMA W poJei

YUaCTHUKOB

OK 7 | Beper Ha ce0s | BolcTynaer ¢ npe3eHTauue. Keitc-Meron, HanpaBaeHHbIA Ha
OTBeTCTBEHHOCTH 33 | IlpescTtaBnsier pemieHds 3amaud, BBINIOJIHEHHOW B | OLEHKY criocobHocTE K
paboty YJIEHOB | KOJUIEKTHURE. aHamn3y, KOHTPOITIO u
KOMAaHBI Y4acTByeT B KOHKYpCaX, BHEKJIaCCHBIX MEPOTIPHATHSIX. NPUHATHIO pelleHMH.
(MoAUMHEHHBIX), IIposBnsieT OTBETCTBEHHOCTh, 3a paboTy  4JICHOR
pe3ynbTaT KOMaHIbl, pE3yJbTAT BHIITOMTHSHUS 3a0aHHH.

BBIOJTHEHHUS
3aJaHUH.

OK 8 CaMOCTOSTENbHO ITocelaeT TOMOTHUTENbHBIE 3aHATHUSI, KOHCYIbTAIIHI, CaMoolicHKa, HANlpaBIeHHAs Ha
e CucreMaTiiecKy BbITIOJIHAET BHeayszopHyro padoty. CaMOCTOSATENbHY IO OLIEHKY

Brageetr MeTonuKOH caMOCTOATENbHON paboThl HAl CTYAEHTOM pe3yNbTaToB
npodecCUOHaNIBHOTO -
u IaHoCTHORG | COBCPILICHCTBOBAHNEM YMEHHUI TeSTENBHOCTH

OCyILECTBIAET CaAMOOLIEHKY ¥ CAMOKOHTPOJIb YEPE3 KauectBennas  ouenka  3a
PasBHTHA, 3aHUMACTCA HabmoxeHue 3a COOCTBEHHOMN AeATEIBHOCTHIO, BBIMIONHEHHA  BHEAYXUTOPHBIX
camMoo0pa3zoBaHUEM,

OCO3HaHHO CTABUT L€ OBNAAEHHS Pa3NIHYHBIMU pabot
OCOSHAHHO acrieKTaMu nipodeccHoHaILEHOM NeATeNbHOCTH,
franupyet ONpEeNeNiaTh COOTBETCTBYIOIIUH KOHEUHBIH ITPOLYKT,
MOBBIICHIE peaM3alys OCTaBNEHHOM LeH B IeATeIbHOCTH
KBaTH(PHKaUH.

OK 9 | Opuenrupyercs B | UeTkoe BbINONTHEHUE PA0OTHl B YCTAHOBJIEHHBIH CPOK. Anannz pE3YILTAaTOBR
YCIIOBUAX yacToil IesITeNTbHOCTH 3a
CMEHBI TEXHOJOTHI B ompeneeHHbIH NepHOL,
npoecCHOHANbHOMN BBISBIIEHHS 30HBI ONikailiero
JeATENbHOCTH. Pa3BUTHS CTYHEHTA.




