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1. I[TosicHUTEIBbHAA 3aIHCKA

PaGouas nporpamma ydyebHnoro npeameta «30paHHbie BOPOCHl MATEMATHKINY
pazpaborana Ha ocHoBaHuu TpeboBanmit DIOC COO jgna peanuzanuu
oOpa3oBaTenpbHON mporpamMmbl 1o crneruaabHocTd 35.02.12 CamoBo-napkoBoe H
JaHAmapTHOE CTPOUTENHCTBO.

VY4eOnbii npeamer «M30paHHbIE BONPOCHI MAaTEMaTUKW» BXOJUT B
oOuieoOpa3oBaTeabHbIl LUK, MOAUMKI, (opMUpyeMblii  00pa3oBaTebHON
OpraHu3alyel 1 YUTaeTcsl Ha MePBOM Kypce OOyUeHHS.

2. Ils1anupyemble pe3yJibTAThl OCBOCHUA y4eOHOro npeamera «30panubie
BOIIPOCHI MATEMATHKH.

B pesynbrare wusydyenus yuyeOHoro mnpenmera «l30paHHBIE BOIPOCHI
MaTeMaTHKW» CTYJIEHT JI0JKEH C(POPMUPOBATH CIEAYIOIINE PE3YIIbTaThl

JIn4HOCTHBIE Pe3yJIbTATHI:

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS ydeOHOTro mpemMera «MaremaThka
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CUCTEMOM II€HHOCTHBIX
OpUEHTAIlMM,  MO3UTHUBHBIX  BHYTPEHHUX  YOEXJEHUW,  COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, pacIIUpeHUe KU3HEHHOTO
OMbITA W OMNbITA JACATEIBHOCTH B MPOIECCE peaM3allid OCHOBHBIX HANpaBICHHI
BOCIUTATEJIBHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

JIP 1. 2paxcoanckozo eocnumanus:

JIP 1.1 chopMHupOBaHHOCTH TPAXKIAHCKOM MO3UIIMK 00YYArOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

JIP 1.2 npencraBineHne 0 MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TAYHBIX
CTPYKTYp, SIBIECHUH, MPOIEAyp TPaxTaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHl U
Apyroe);

JIP 1.3 ymenune B3anMOI€MCTBOBATH C COL[UATIbHBIMU HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSMUA U HA3HAYCHUEM;

JIP 2. nampuomuueckozo 60cnumanus:

JIP 2.1 cdopMupOBaHHOCTh POCCUHCKON T'PaKIAHCKOW HJEHTUYHOCTH, YBaXKEHUS
K [IPOLIJIOMY U HACTOSILLEMY POCCUNCKON MAaTEMaTHUKU;

JIP 2.2 1IECHHOCTHO€ OTHOUICHHE K JOCTHXEHHUSIM POCCUMCKMX MATEMATHUKOB H
POCCUICKON MAaTeMaTUYECKOW IIKOJIbI, UCTIOJIb30BAHUE ITUX JAOCTHKECHUN B JPYTUX
HayKax, TEXHOJIOTHX, chepax IKOHOMUKHU;

JIP 3. dyxoeno-npascmeennozo eocnumanus:

JIP 3.1 oco3HaHue NyXOBHBIX LIECHHOCTEW POCCUICKOTO HApo/ia,

JIP 3.2 cdhopMHpOBAaHHOCTh, HPABCTBEHHOTO CO3HAHUSA, JTUYECKOTO IIOBEICHMS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUN HAYKH U JIESITEIIbHOCTHIO
YYEHOrO;

JIP 3.3 oco3HaHue TMYHOTO BKJIa/la B MOCTPOEHUE YCTOMYMBOIO OyAYILEro;

JIP 4 5cmemuueckozo 6ocnumanus:



JIP 4.1 screTMyeckoe OTHOILICHHE K MHpPY, BKIIOYAs 3CTETHKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUN, pPacCyKICHUNH, BOCIPUUMUYNBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3InyHbIX BUJOB UCKYCCTBA;

JIP 5. ¢puszuueckozo éocnumanus:

JIP 5.1 copMHpOBAHHOCTH YMEHUS MPUMEHIThH MaTeMAaTU4YECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0e30macHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOILECHHE K
CBOEMY 3JIOPOBBIO (370pOBOE TNHUTaHHME, COAJTAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTIbIXa, peryjsipHas (Qu3nyeckas aKTHUBHOCTb), (PU3NYECKOE COBEPIIEHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEBHOM JIESITEILHOCTHIO;

JIP 6 mpyooeozo éocnumanus:

JIP 6.1 roTOBHOCTH K TpYIy, OCO3HAHHME IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbIM chepam MpoPecCUOHAIBHON JAESTENBHOCTH, CBA3aHHBIM C MaTEMAaTHKOM
U €€ IPUIIOKECHUIMU;

JIP 6.2 ymenue coBepiiaTh OCO3HaHHBIM BBIOOp Oyaymiedl mnpodeccun u
peaM30BBIBaTh COOCTBEHHBIE KWU3HECHHBIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSHKEHUU BCEU KU3HH,
FOTOBHOCTb K AaKTHBHOMY Y4YaCTUK0 B PCEIICHUM NPAKTUYECKUX  3aj]ad
MaTEMaTH4YE€CKOW HAITPABJICHHOCTH;

JIP7 3K0/102Uu4€ecK020 60CRUMAHUA:

JIP 7.1 chopMUPOBAaHHOCTb HKOJOTHYECKON KYJIbTYpbl, MOHUMAaHUE BIUSHUSA
COLIMAIBHO - DKOHOMHYECKUX MPOLECCOB HA COCTOSHHUE NMPUPOAHON M COLUAIBHOU
Cpenbl;

JIP 7.2 oco3HaHue T7100aIbHOTO XapaKkTepa 3KOJIOTHYECKHUX MPo0IeM, OpUEHTalMs Ha
MPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM JUIsl pelIeHHs 3a/1ad B 00JIaCTU OKpYKarolen
CpEnBbl;

JIP 7.3 nnaHupoBaHUE TOCTYNKOB MU OIEHKM HMX BO3MOKHBIX IOCICACTBUN s
OKPY’KaIOIIEH CPEbI;

JIP 8 yennocmu nayunoz2o no3nanus:

JIP 8.1 chopmMupOBaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHOM MPAKTUKHU, MOHUMAHUE MAaTEeMaTUYECKOM
HayKH Kak cepbl 4eJIOBEUECKOM JeSTEIbHOCTH, ITAMOB €€ Pa3BUTHUSI U 3HAUUMOCTH
JUISL Pa3BUTHS IMBUJIA3ALIAM;

JIP 8.2 oBnageHWe S3bIKOM MaTE€MaTUKH W MATEMaTHYEeCKOW KyJIbTypOll Kak
CPEACTBOM TO3HAHUSI MUPA;

JIP 8.3 TrOTOBHOCTH OCYILIECTBIISITh MIPOCKTHYIO M HCCIIEOBATEIbCKYIO
JEATENIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

B mpoyecce  oocmuoicenus — IUYHOCMHBIX — pe3yIbMamo8  0CB0EHUs
00VUAIOWUMUCA  NPOSPAMMbBL  CpeOHe20 obujeco 00pazosanus y o00y4aruuxcs
coeepuieHcmeyemcs IMOUUOHAIbHBLIL UHmeN1eKm, npeonoaazaroujull
copmMupo8aHHocmu:

CaMOCO3HaHMs, BKIKOYAKOLIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUJETh HAINpPaBICHUSI Pa3BUTUS COOCTBEHHOW 3MOIMOHAIBHOU cdephl,
ObITh YBEPEHHBIM B ce0€;



CaMOPETYJIMPOBAHUS, BKIIOYAKOIIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh  aJalTHPOBATHCA K
AMOITMOHAIBLHBIM U3MEHECHHSIM U MIPOSIBISATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHMBAlLMH, BKJIKOYAIOMIECH CTPEMIICHUE K JOCTHIKECHUIO LEIU U
yCIIeXy, ONTHUMHU3M, WHHUIUATUBHOCTb, YMEHHE JECHUCTBOBATh, MCXOHISI U3 CBOHUX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHMMAaTh YMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €ro MPHU OCYIIECTBICHUM KOMMYHMKAIUHM, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaMBaTh OTHOIICHUS
C IPYTUMU JIIOJIbMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3perniaTh KOHPIUKTHI.

MeTtanpeaMmerHble:

MeranpenMeTHble pe3yibTaThl OCBOEHHUS TMPOTPaMMbl CpPEIHETr0 OOIIEro
o0pa30BaHus TOJDKHBI OTPAKATh:

Osnadenue ynugepcanbHvolMu YUeOHbIMU NOZHABAMEIbHBIMU 0CUCTBUAMU:

1) 6a3oewie nocuueckue oeilicmeusn:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTUYECKUX
00BEKTOB, TOHSATU, OTHOIICHUN MEXK/Ty TOHATUAMU, GOPMYJIUPOBATH ONPECICHUS
MOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIS
000011IeHNs U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCIIpUHUMATh,  (QopMynaupoBaTb ¥ NPeoOPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEYUS B
dakrax, MaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX, MpeiJiaraTh KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCMHOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEIILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUI

(IpsiMble U OT MPOTUBHOIO), BHICTPAUBATH apTyMEHTAIINIO, PUBOJIUTh IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJACHUS U BHIBO/IBI;

BBIOMpATh CHoco0 pemieHus ydeOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BRIOMpPATh HauOosee MOIXOIAIIUN C YIETOM CaMOCTOSATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

2) 6a3oevle uccieoosamenbCckue 0elUcCmeus:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUI WHCTPYMEHT I1O3HAHMS,
dbopmynrpoBath BOIIPOCHI, bukcupytonme IPOTUBOPEYHE, npo0liemy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO
MO3ULINI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA AKCHEPUMEHT, UCCIEIOBAHUE
[0 YCTaHOBIJIEHHUIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBEeKTa, SBJICHHs, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SIBJICHUSIMU, MPOIECCAMMU;



CaMOCTOATENTHHO (OPMYIHPOBATH OOOOIIECHUST W BBIBOABI IO pE3yJibTaTaM
MPOBENEHHOTO  HAONIOJIEHUS,  KCCIIEIOBAaHUS,  OIEHWBATh  JIOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIhbTaTOB, BEIBOJOB U 000OIIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TAaKXKE BBIIBUTATH
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

3) paboma c unghopmayueii:

BBISIBIIATE ACPUIIMTHE MH(POpPMAIUU, JTaHHBIX, HEOOXOAMMBIX IJII OTBETAa HA
BOIIPOC U IS PEIICHUS 3a]1a4H;

BEIOMpATh MH(POPMAIIMIO W3 UCTOYHHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIIMIO PA3IUYHBIX BUIOB U (popm
MIpe/ICTaBIICHNUS,

CTPYKTYpUpOBaTh HH(POPMAIIMIO, TPEACTABIATh €€ B pa3lMyHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HAJE)KHOCTh uHdopmaIuu 1o CaMOCTOSATENLHO
chOpMYTUPOBAHHBIM KPUTEPHSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

Osnaoenue ynugsepcanbHblMU KOMMYHUKAMUGHBIMU 0CHUCHBUAMU:

1) oowenue:

BOCIIPUHUMATh U (DOPMYJIHUPOBATh CYXKJIECHUS B COOTBETCTBHH C YCIOBUSIMH H
IEIIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHUSI B YCTHBIX U
IMUCBMCHHBIX ~ TEKCTaX, JlaBaTh TMOSCHEHHWS TI0O XOJAy pCIICHHS  3ajadH,
KOMMEHTHUPOBATh TOJTyYCHHBIN PE3yJIbTAT;

B X0Jie OOCYXKJeHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBlI,
npoOJieMbl, pelaeMoi 3a/1auu, BRICKAa3bIBaTh MJCH, HAIICJICHHBIC HA IMOUCK pPEelIeHuUs,
COTIOCTABJISATh CBOM CYXJACHHUS C CYXICHMSIMH JIPYyTUX YYaCTHUKOB JUAjora,
OOHAapyXWBaTh pa3IM4Me€ W CXOJCTBO TIO3UIMH, B KOPPEKTHOM (dopme
(bopMyIIMpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEICTABIATh PE3YNbTAThl PEIICHUS 3a/1ayH, SKCIEPUMEHTA, WCCIICIOBAHMSI,
MPOEKTa, CaMOCTOSATEIBHO BBHIOMpaATh (OpMaT BBICTYIUICHUS C YYETOM 3aaad
MIPE3EHTAIlMN U OCOOEHHOCTEH ayIUTOPHH.

2) coemecmHan 0esamenbHOCHb:

MOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaIbHOM
pabOThI TIPH PEIICHUH YUYEeOHBIX 3aja4, IPUHUMATH I1€b COBMECTHOH JeATEIHbHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOH pabOThI, pachpeneisaTh BHJIBI padoT,
JIOTOBApUBAThCS, OOCYXKIaTh TPOLIECC U pe3ydbTar paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TPYyNNOBBIX ¢GopMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIC IMITYPMbI» M HHBIC), BBIIIOIHATH CBOO YacTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YICHAMH KOMaH]IbI, OIlEHUBATh KQa4eCTBO CBOETO BKJIaja B
o0l  MPOAYKT MO  KpUTepusM,  CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMMO/ICCTBUS.

Osnaodenue ynusepcaibHblMu pecyisimueHbIMU 0ClCMEUAMU:

1) camoopzanuzayus:



COCTaBIIATH IUJIaH, aJTOPUTM pEHIeHUs 3a7a4d, BRIOUpATh CHOCOO PEIICHHS C
y4E€TOM UMEIOIINXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOU MH(MOpMAITUH.

2) Camokonmpob, IMOUUOHAIbHBLIL UHMENIEKM:

BJIAJICTh HABBIKAMU MTO3HABATEILHON peIIEKCHUN KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUN W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YyJbTAaTOB, BIAJETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U PE3yJIbTaTa PEIICHUS MaTeMaTUYECKOU
3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTHh NpPHU PEIICHUHU 3a/auu,
BHOCUTh KOPPEKTHUBBHI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HaWJIEHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBAaTh COOTBETCTBHUE pe3yJIbTaTa IEIHU U YCIOBHSIM, OOBSCHSATh MPUUMHBI
JOCTIDKEHUSI WIJIM HEJIOCTMDKCHHSI PE3yJIbTaTOB JEATEIHbHOCTH, HAXOAWTh OILIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

IIpeameTHbIe pe3yabTaThl
[IpeameTHbIE pe3ynbTaThl OCBOEHHUS ydyeOHOro mpenMera «MartemaTuka» Ha
0a30BOM YPOBHE JOJIKHBI OTPAXKATh:
Yuciia u BBIYMCICHNUSA:
® ONEpUpOBaTH TMOHATUSIMU: HATypallbHOE, II€JI0€ YHCIO, MCIOJIb30BaATh
INPU3HAKK JIETUMOCTH LEJIBIX YHUCEN, pa3JIOKEHHE 4Yuciaa Ha MPOCThIE
MHOKHTEJH ISl peIeHUs 3a/1a4;
® ONEpUpPOBaTH IMOHATUSAMHU: pALUOHAIBHOE U  JCHCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOIIEHTHI;
® BBIIOJIHATH apupmMeTnyeckue ornepanuu C panMOHAIBHBIMU
JENUCTBUTEIbHBIMU YHCIAMU;
® BBHINOJIHATh NPUONMKEHHBIE BBIYMCIICHUSA, WCIONb3Ys NpaBUia OKPYIJICHUS,
JIeNaTh NPUKUAKY U OLEHKY Pe3yJIbTaTa BHIYMCICHHH;
® OIEPHUPOBATH MOHATHIMU: CTEIIEHb C LIEJIBIM U PALMOHAJIBHBIM ITOKa3aTelIeM,
cTaHaapTHas ¢GopMa 3alucH ACHCTBUTEIBHOTO YHUCIA, KOPEHb HATypaJbHON
CTENEHH, UCIOIb30BaTh MOAXOAANLYI0 (OpPMY 3aIUCH JACUCTBUTENBHBIX YHUCET
JUTSL pelIeHUsI TPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX;
® OIEPHUPOBATH IMOHATHUAMM: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO YIVIA,
UCIOJb30BaTh  3alUCh  IPOMU3BOJBHOTO  yrja  uyepe3  oOpaTHbIE
TPUTOHOMETpUUYECKUE QYHKINH;
® ONEpUPOBaTh MOHATUAMM: JIOTApU(PM UHCTA, NECATUYHBIE U HATypalibHbIC
Jorapu@mel.
YpaBHeHUs U HEPABEHCTBA:
® ONEpPUPOBATh MOHATHUAMM: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO, LEJOE,
palMoOHAIIbHOE, UPpaLMOHAIBHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE;



IPUMEHATH CBOIMCTBA CTENEHU AJIsl TPeoOpa30BaHus BhIpaKEHUI, ONIepUpOBaTh
MOHATHSMU: TI0KA3aTEeIbHOE YpPaBHEHUE M HEPABEHCTBO, PEIIATh OCHOBHBIE
THUIIBI [TOKA3aTEIbHBIX YPABHEHNN U HEPABEHCTB;

BBIMOJHATh  MpeoOpa3oBaHMsl  BBIPAXKEHUH, COJEp)KaLIUX  Jorapudmsl,
ONEepUpPOBaTh MOHATUAMU: JIOTAPU(PMHUUYECKOE YpaBHEHHE U HEPaBEHCTBO,
peliaTh OCHOBHBIE TUIIBI JOrapu(MUUYECKUX YPABHEHUI U HEPABEHCTB;
BBINIOJIHATh NPEOOpa30oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUW M pEIIaTh
TPUTOHOMETPUYECKUE YPABHEHHS,

HaxXOJWTh PELICHUS IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
BBINIOJIHATH MPEOOpa3OBaHUsl UENbIX, PAlMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDAKEHHM M peIIaTh OCHOBHBIE THUIBI IEJBIX, PAalAOHAIBHBIX U
UPPALMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB;

ONEPUPOBATH MOHATUSAMM: CUCTEMA JIMHEWHBIX YPAaBHEHHHW U €€ pEIIeHUE,
WCIIOJIb30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUHM U1 PELICHUs IMPAKTUYECKHUX
3az1adg;

HaxOJWUTh PEIICHUS IMPOCTEUIINX CUCTEM M COBOKYIHOCTEM pPALMOHAIBHBIX
YPAaBHEHUN U HEPABEHCTB;

IIPUMEHSTh YPAaBHEHMS U HEPABEHCTBA JUISl PELIEHUS MATEMAaTHYECKUX 3a1a49 U
3a]1a4 U3 pa3’IuvHbIX 00J1acTel HAyKH U pealbHOW KU3HH;

MOJICIMPOBAaTh  peajbHble CUTyalldd Ha S3bIKE€ aireOpbl, COCTaBIAThH
BBIDQXXCHUS, YPABHEHHs, HEPABEHCTBA II0 YCIOBHIO 3aJayd, HCCIEA0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM aIlllapaTa ajreopsl;

DOyHKkuMU ¥ rpapuku:

ONEepUpOBaTh MOHATUAMU: (DYHKIMS, CMOCOObI 3aiaHust (YHKIMH, 00JACTh
OTIpe/IeTICHUs] 1 MHOXKECTBO 3HaueHu# (pyHkuuu, rpaduk GyHKIHMH, B3aHMHO
oOpaTtHbie (QYHKIUU;

OTIEpUPOBATh MOHATHAMU: YETHOCTh M HEUETHOCTh (DYHKIMU, HYIH (YHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,;

UCIOJIb30BaTh Tpaduku GyHKIUN ISl pelIeHUs] ypaBHEHHIH;

CTPOUTh W UYWTATh TpauKy JTHUHEHHOW (DYHKIMH, KBAAPATUYHON (PYHKIUH,
CTETICHHOU (PYHKIIMH C TEJIBIM TIOKa3aTeleM;

ONepUpOBaTh  MOHATUSIMU:  MepuoAudeckass  (PyHKIUS,  TPOMEXKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKHA OHKCTpeMyMma (QYHKIUMH, HaAUOOJbIIee U
HauMeEHbIlIee 3HauYeHUs] (YHKIUM HA TPOMEXKYTKE, HCIOJb30BaTh WX IS
uccienoBanus PyHKIUH, 3aJaHHON rpaduKoM;

ONEpPUPOBATh TMOHATHAMH: TpaUKU TOKa3aTeIbHOW, JOTapU(PMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIUH, N300paXkaTh UX HA KOOPJIMHATHOMN MIOCKOCTH
Y UCIOJIb30BaTh JJIsl PEIICHUs] YPaBHEHUN U HEPABEHCTB;

M300pakaTh HA KOOPJAUHATHOW IUIOCKOCTH Tpa(UKU JIMHEWHBIX ypaBHEHUHN U
WCITIOJIB30BATh UX JIJISl PEIIEHUS CUCTEMBI JIMTHCWHBIX YPaBHEHUN;
UCTIONB30BaTh rpaduku  (yHKIUHA Ui UCCIEJOBAaHHUS TPOIECCOB |
3aBUCUMOCTEH TIpH PEIICHUU 3a7ad M3 JPYruX YydeOHBIX MPEIMETOB U
peanbHOM KU3HH, BBIpaXaTh (OpMyIaMHu 3aBUCUMOCTU MEK/y BEIIMYNHAMU.



Hauaja MmaTeMaTH4eCKOro aHajamn3a:

ONEpUpOBaTh  MHOHATHSAMH:  IOCJIENOBAaTEIbHOCTb, apu(MeTHdeckass |
r€OMETPUYECKAs IPOTPECCUU;

ONEepUpOBaTh TMOHATUSAMU: OECKOHEYHO yObIBaollas TIeoMeTpUyecKas
IIpOrpeccHsl,

cymMMa OE€CKOHEUHO YOBIBAIOIIEH reOMEeTPUUYECKON MpOrpeccuu;

3aJ1aBaTh MOCJIEI0BATEIILHOCTH Pa3IUYHBIMU CIIOCO0aMU;

MCIIOJIb30BaTh CBOMCTBA IOCJIEIOBATEIBHOCTEN M MPOTPECCUM I PELICHUS
peanbHbIX 3a[1a4 IPUKIAJHOTO XapaKTepa;

ONepUpPOBaTh MOHATHUSMU: HENpepbIBHAS (YHKIUS, HNPOU3BOAHAS (PYHKIIUH,
WCIIOJIb30BaTh TEOMETPUYECKUN H (DU3WYECKUN CMBICT TPOU3BOMHON IS
pelIeHus 3a1a4;

HaXOJUTh MPOU3BOAHBIE ANEMEHTAPHBIX (PYHKUWMH, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHII;

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl HCCTIE0BaHUs (DYHKIMU HA MOHOTOHHOCTD U
DKCTPEMYMBI, TIPUMEHATH PE3YyJbTaThbl HCCIEAOBAaHUS K IOCTPOEHUIO
rpaduKoB;

WCIIOJB30BaTh MPOU3BOAHYIO I HAXOXKJCHHMS HAWIYYIIETO pELICHHS B
NPUKJIAJHBIX, B TOM YUCIIE COLUATbHO-3KOHOMUYECKHUX, 3a7a4ax;

OlepUpOBaTh  MOHATUSAMHU: MEpBOOOpa3HasT W  HMHTErpajl, IOHUMATh
reOMETPUYECKU U (PU3NUECKUI CMBICI MHTErpasa;

HAXOJUTh MEPBOOOPA3HbIE 3JIEMEHTAPHBIX (DYHKIIMH, BBIYUCIATH UHTETpai MO
dbopmyne Heiorona—JleliOnuna;

pemaTe NPUKIAAHBIE 33a1a4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO WU
(bu3HYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOT0 aHAIN3A.

MHuoxecTBa M JIOTUKA:

OIIEPUPOBATH NOHATUAMU: MHOXKECTBO, OIIEPALMU HAJl MHOXXECTBAMMU;
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JAJisi OMUCAaHUs PEAbHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]a4 U3 APYTUX yUE€OHBIX MIPEAMETOB;
OIIEpUPOBATH HOHATUAMMU: OIIpENIECIICHHUE, TeopeMa, CIIEICTBUE,
JI0Ka3aTeIbCTBO.

HpﬂMLIe H IJIOCKOCTHU B IPOCTPAHCTBE:

ONEPUPOBATH MOHATUSIMU: TOUYKA, MPsiMasi, TIIOCKOCTh;
IIPUMEHSTh AKCUOMBI CTEPEOMETPUM W CJECICTBUS M3 HUX NPU PEUICHUU
r€OMETPUUYECKUX 3a/1aY;

ONIEPUPOBATH MOHITUAMU: NAPATUIETBHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEH;

KJIacCH(UIIMPOBATh B3aMMHOE PACIIOJIOKEHHE TMPSIMBIX U INIOCKOCTEH B
MPOCTPAHCTBE;

OTIEPHUPOBATH MOHATUAMU: ABYTPAHHBIA yroJ, TPaHU JBYTPAHHOTO yIa, peopo
JIBYTPAHHOTO yTjla, JIMHEWHBIM yros JBYTPAHHOTO Yrja, TpaaycHasi Mepa
JIBYyTPAHHOTO YIJIa;



peuiaTth 3aJa4M Ha HAXOXKJICHHUC I'COMCTPHYCCKHUX BCIMYHH II0 06pa3uaM NI
AJIropuT™MaM, IPUMCHAA HW3BCCTHLIC AHAJIMTHUYCCKHUC MCTOAbLI IIPpH PCHICHHUUA
CTaHAAPTHBIX MATCMATHUUYCCKUX 3aJlad Ha BbIYMCIICHUC YIJIOB MCKOY
CKPpCIIUBAOIIUMHUCA TIPAMBIMH, MCIKIAY prIMOﬁ H INIOCKOCTBHO, MCIKAY
IIOCKOCTAMU, ABYI'PAHHBIX YIJIOB,

MHOrorpaHHIKH U TeJia BPallleHHs :

OTEpUPOBATh TMOHSATHUSMH: MHOTOTPAHHHUK, BBIMYKIBI W  HEBBITYKIIBII
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPaBUILHBI MHOTOTPaHHUK;
pacmo3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (MHpaMuja, IPU3MA,
MPSMOYTOJIbHBIN Tapaijiesienumnen, Kyo);

Kiaccu(umpoBaTh MHOTOTPaHHUKH, BEIOHpAs OCHOBaHMSI TUTSI
Kiaccu(uKanuy (BBIMYKIIBIE W HEBBITYKIbIE MHOTOTPAHHHWKH, TPABWIbHBIC
MHOTOTPaHHHKH, TIPSIMbIC U HAKIIOHHBIC TPU3MBI, TTApaAJIJICIICTIHIIC Ib] );
OTIePUPOBATH TIOHATUSIMU: CEKYIask IUIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB;
OOBSCHATH MPUHITUIIBI TTOCTPOCHHS CEUCHUM, UCIIONB3YSI METOT CIIC/IOB;
CTPOUTH CCUYCHHSI MHOTOTPAHHMKOB METOJIOM CJICJIOB, BBITIOJNHATH (BEIHOCHBIC)
MJIOCKUE YEPTEeKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYP: BHJI CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATE OOBEMBI W IUIOMIAAN TMOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nupamMuga) ¢ TpUMeHeHHeM (OpPMYJI, BBIUHCIATH COOTHOIICHHUS MEXKTY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMH 110 T00HBIX MHOTOTPaHHUKOB;
OTEpUpOBaTh TMOHATUSAMH: CHMMETPUS B TMPOCTPAHCTBE, IIEHTP, OChb U
MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (UTYPHI;
W3BJICKaTh, MPeoOpa3oBBIBATH W  HMHTEPIPETUPOBATh  HMH(OpMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpPaAX, MPEACTABICHHYIO Ha YepTekKaxX
U PUCYHKaX;

OTIEpUPOBATh TMOHATUSAMH: UWIMHAPUYECKAS TOBEPXHOCTh, OOpa3yIOIIHe
MUIMHAPUYECKON  MOBEPXHOCTH, IIWIMHIP, KOHHYECKas IOBEPXHOCTb,
oOpa3yromre KOHHIECKON TOBEPXHOCTH, KOHYC, ChepruiecKast MOBEPXHOCTh;
pacrno3HaBarth Tejia BpalleHus (IUIUHIP, KOHYC, cepa U map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIaCCHU(PUITMPOBATH B3aUMHOE PACTIOIOKEHUE cPephl U IIIOCKOCTH;
OTIEpUpPOBATh TMOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTAa, BHICOTA
CETMEHTa, IIapOBOM CIJIOH, OCHOBAaHWE IIIAPOBOTO CIIOS, BBICOTA IIIAPOBOTO
CJIOsI, TIIAPOBOM CEKTOD;

BBIUHMCIATH OOBEMBI W  IUJIOMIAAM  TOBEPXHOCTEH  TeNl  BpaIlCHUS,
TE€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

OTIepUpPOBATh TOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBIA B cPpepy M ONMMCAHHBIN
okoJio chepsl, chepa, BIucaHHasi B MHOTOTPaHHUK WUJIU TEJIO0 BPAIICHUS,
BBIYHCIIATH COOTHOIICHHUS MEXIY IUIOMIAJIMUA TIOBEPXHOCTEH W oO0BEMaMu
IT0JIOOHBIX TEI;



n300pakaTth u3ydaemble (QUTYpHl OT PYKH W C TNPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIC) IIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJ BPAIICHUS;
MPUMEHSTh T€OMETpUIECKUE (PaKTHI JJIs1 PEIICHUS CTEPEOMETPUICCKUX 3ajad,
MIPEANOJIATAIOIINX HECKOJIBKO IIAroB PEIICHUS, €CIU YCJIOBUS NPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme;

IIPUMEHATh  IPOCTEMIIME  NIPOrpaMMHBIE  CPEACTBA U DIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [PU PEIICHUU CTEPEOMETPUUECKUX 3a]aY;
IIPUBOJUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HU,
pacro3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPHUU B UCKYCCTBE;

IIPUMEHATh MOJIyYCHHBIE 3HAHUS HA IPAKTUKE: AHAIMU3UPOBATH pPEabHbIC
CUTyallul U NPHUMEHITh WU3YUYCHHBIE MOHATHS B MPOLIECCE IMOWUCKA PEUICHUS
MaTeMaTH4ecKu CQHOPMYIUPOBAHHON MPOOIEMbI, MOJEIHPOBATh peallbHbIC
CUTyallMl Ha S3bIKE TIE€OMETPUH, WCCIEO0BATh IOCTPOEHHBIE MOJIEIHU C
UCIIOJIb30BAaHUEM TIE€OMETPUYECKHUX TIOHATUNW M TEOpeM, ammapara aireopsl,
pemaTe NpakTHYECKUE 3a/1a4d, CBSI3AHHBIE C HAXOXKIACHUEM IE€OMETPUUYECKUX
BEJINYMH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE:

ONEPHUPOBATH OHSATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJTHAT JIUCTBUS CJIOKEHUSI BEKTOPOB, BRIUUTAHUS BEKTOPOB YMHOKCHUS
BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00J1a/1a10T;
MPUMEHSTH TPABUIIO Mapalieenunea;

ONEPUPOBATH MOHATUSMHM: JCKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOpA, YToJl MEKIY
BEKTOpaMH, CKaJISIpPHOE IMPOU3BEJECHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIaHAPHBIE BEKTOPHI;

HaxOJUTh CYMMY BEKTOPOB M IIPOM3BEICHUE BEKTOPAa HA YUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJIspHOE IMPOU3BEJACHUE, paCKIaJblBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
MPUMEHSTh TeOMETPUIECKUE (PaKTHI IJIs1 PEIICHUS CTEPEOMETPUICCKUX 3ajad,
MPEANoiaraloliuX HECKOJIbKO IIaroB pPEIICHUs, €CIU YCIOBUS MPUMEHEHUs
3aJlaHbl B SIBHOM (hopMme;

pemaTth MPOCTEUIINEe TeOMETPUYECKHE 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METO/1a;

pemaTh 3aJaud  Ha JI0Ka3aTeIbCTBO MAaTeMaTHYECKUX OTHOIICHUH U
HAaXOXXJCHUE TEeOMETPUUYECKHX BEJIMYMH M0 00pa3laMm Wi aJlfOpUTMaM,
MPUMEHSISE U3BECTHBIC METOJBI MPU PEIICHUH CTAaHIAAPTHBIX MAaTeMaTHYECKHX
3a/1au.

BeposAiTHOCTH U CTATHCTHKA:

® YUTATb U CTPOUTDH Ta6J'II/II_[BI H JuarpaMmbI;



ONEepUpOBaTh  MOHATHSAMHU:  CcpeAHee  apudmeTrnyeckoe, MeAHaHa,
HauOoJblIee, HAMMEHbIIIEe 3HAUEHHUE, pa3MaxX MacCUBa YHUCIOBBIX JAaHHBIX;
OTIEpUPOBATh MOHATUAMH: CIYYaWHBIA IKCIIEPUMEHT (OMBIT) U CIIy4ailHOe
COOBITHE, JJIEMEHTApHOE COOBITHE (DIEMEHTAPHBIA MCXOM) CIy4ailiHOTO
ONbITA, HAXOJIWUTh BEPOSATHOCTH B OIbBITaX C PABHOBO3MOXXHBIMHU
CIIy4alilHbIMH COOBITUSIMU, HAXOJAUTh U CPAaBHHUBATH BEPOSITHOCTH COOBITUI
B M3YUYEHHBIX CIyYalHBIX SKCIIEPUMEHTAX;

HaXOJIuTh U (QOPMYJIHpPOBATH COOBITHSA: TEPECEUECHHUE U OOBEAMHEHHE
JAHHBIX COOBITHH, COOBITHE, WPOTUBOIMOJOKHOE JAaHHOMY COOBITHIO,
MOJIb30BaThCS  JMarpaMmamMu  Jiliepa U QOpMYJIOH  CIIOKCHHS
BEPOSITHOCTEN NP PELICHNH 3a/1ay;

OIEpUPOBATh MOHATHIMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
HaxOJWTh BEPOSATHOCTH C MOMOILIBIO ITPAaBWJIA YMHOXKEHHMS, C ITOMOIIBIO
JIEpeBa CIIy4alHOI'O OIbITA;

IPUMEHSATH KOMOMHATOPHOE MPABWIIO YMHOXKEHUS MPU PEILICHUH 3a]1a4;
ONEpUPOBAaTh MOHATHSAMU: HCIBITAHUE, HE3aBUCUMBbIE HCIBITAHUS, CEpUs
UCIIBITAHUM, yCIeX U Hey/aaya, HaXOAUTh BEPOSTHOCTH COOBITHI B CEepuuU
HE3aBUCUMBIX HCIBITAHUI J10 MEepBOro ycCIexa, HaXOAUTb BEPOSTHOCTH
COOBITHI B cepuu UCTIbITAaHUN bepHyu;

OIEpUpOBaTh  IOHATUSMM:  ClIy4yaliHas  BEJIMYMHA,  PpaCIpEAcIICHHE
BEPOSATHOCTEH, IMarpaMMa pacIpeeIeHus;

CpPaBHUBAaTh  BEPOSITHOCTM  3HAYEHUW  CIy4allHOM  BENWYMHBI MO
pacrpeeseHUIO WIK C IOMOILBIO AUArpaMM;

OIEpUPOBaTh IMOHATHEM  MAaTEMaTHYECKOTO  OKHUJAHUA, IPUBOAMTH
IIPUMEPBI, KaK IPUMEHSACTCA MaTEeMAaTHYECKOE OXUIAAHUE CIIy4auHOH
BEJTUYHHBI HaXOJUTh MaTeMaTHYEeCKOEe OXHUAAHHE [0 JaHHOMY
pacIpeeneHuro;

UMETh MPECTABICHUE O 3aKOHE OOJIBIINUX YNCE;

UMETH MIPEACTABICHUE O HOPMAJILHOM PACIIPEAECICHHH.






3. Conepxanne yueOHoro npeamera «MaremaTuka

Paznesa 1. Yncaa u Bprunciedus. Kopuu, crenenu. Jlorapugpmsi

MHOK€ECTBO, Omnepanuu HaJ MHOXXecTBaMu. [[uarpammer Ditnepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO aIlliaparta Jyisl OMMCAaHUs PEeaIbHBIX
MPOLIECCOB U SIBJICHUM, NMpPHU PEUICHUU 3a/lad U3 JAPYTUX y4eOHBbIX MPEIMETOB.
Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIBCTBO.

HarypanbHbie u nensie yncna. [Ipu3Haku 1eIMMOCTH LEIbIX YHCEIT.

Panmonanpabeie yncia. OOBIKHOBEHHBIE U JIECATUYHBIE POOH, TMPOIEHTHI,
OeCKOHEUHbIE  MepuoAudeckue  apodu. ApudmeTudyeckue  omnepanud C
paIMOHAILHBIMU YKCJIaMU, TPeo0pa30BaHus YUCIOBBIX BhIpakeHUH. [Ipumenenue
ApoOel U MPOIEHTOB JUIsl PELICHUS MPUKIATHBIX 33]a4 U3 pa3INdHbIX OTpacieil
3HAHUM U PEATbHOU JKU3HU.

JelictBuTenbHble 4Kcia. PalnMOHAIbHBIE W HpPpAlMOHAIBHBIE YHUCIA.
Apudmernueckre onepanuu ¢ AEHCTBUTENbHBIMH uuciaamu. [IpubnmxEHHble
BBIYMCJIEHUS, IPABWIA OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ 1uensiM  nokazateneM. CranmaptHas  ¢dopma  3amucu
JNEUCTBUTENBHOTO uMcia. Mcmonb3oBaHue MOAXondiied  (GopMbl  3amucu
JNEUCTBUTENBHBIX YHUCEN JUISl PELICHHS] NMPAKTUYECKHX 3a/ad M IPEICTaBICHUS
JNAHHBIX.

Apudmernyeckuii  KOpeHb  HarypajibHOW  crtemeHu.  JleWicTBus ¢
apu(PpMETUIECKUMU KOPHSMU HATYypaJbHOMN CTETICHH.

ToxnaecTBa U TOXKAECTBEHHbIE PeoOpa3zoBaHUsL.

CreneHb ¢ pallMOHAJIBHBIM  ITOKa3aTeJIEM. CBolicTBa  CTENEHH.
[IpeoOpazoBanue BBIpaKEHUH, COAEpXKAIIMX CTEHNEHH C  PalUOHAIBHBIM
ITOKA3aTEIIEM.

Pemienne wppannoHanpHBIX YpaBHEHMM M HeEpaBeHCTB. llokasarenpHble
YPaBHEHMS U HEPABEHCTBA.

Jlorapupm  uymcna.  JlecsATMUHBIE M HATypaJbHbIe  JIOTapU(PMBI.
[IpeoOpa3zoBanue BbIpaXEHUM, colepkamux Jjgorapudpmel. Jlorapudmuueckue
YPAaBHEHHUSI U1 HEPABEHCTBA.

IIpaxmuueckas paboma 1. Jlorapudm u ux cpoiicTBa. Beruncnenus norapupMoB.
Pa3znean 2. IlpsiMble U JIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TOHATHS  CTepeoMeTpuH. Touka, TmpsMas, IUIOCKOCTbD,
npoctpancTBo. IloHsATHE 00 aKcHMOMAaTHYECKOM IOCTPOEHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anMmHOE pacnosiok€HHE NPSMBIX B IPOCTPAHCTBE: IEpPECEKaroluecs,
IapajuleNIbHble M CKpeluBaromuecs ImnpsMble. [lapamnenbHOCTs NPSAMBIX U
IUDJIOCKOCTEW B NPOCTPAHCTBE: MAapAJUICIBHBIE TPAMBIE B  IIPOCTPAHCTBE,
MapaJuIeNIBHOCTh TPEX MPAMBIX, MAPAJUIEIIBHOCTh NPSAMOM U INIOCKOCTH. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMHM, YIOJ MEXAY MNPSIMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IUIOCKOCTEM: MapaJuIeIbHbIC TUIOCKOCTH, CBOMCTBA
napajuiesibHbIX  TuiockocTed. [lpocreiimme mpocTpaHCTBEHHbIE (UIYphl Ha
IUIOCKOCTHU: TETpadip, KyO, napaienenune/, oCTpOeHUEe CEUSHHIA.



IleprieHIUKYIJISIPHOCTD IPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M INIOCKOCTH, TeopeMa O IpsAMOU
MIEPIICHIUKYJISIPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPAMOU U
IJIOCKOCTBIO, JABYIPaHHBIA  YroJ, JIMHEWHBIM Yroja JBYTPAHHOTO  yIJIA.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHHE
OT TOpsIMOM 10  IUIOCKOCTH,  TOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPU3HAK  NEPHEHIUKYJAPHOCTH  JIBYX
II0cKocTe. Teopema 0 TpEX NEPIEHAUKYIAPAX.

IIpaxmuueckasa paboma 2. HaxoxJeHuE yria MeXy MIOCKOCTSIMHU.
Pa3znes 3. BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4MCIIO. Pa3iioxkeHne BeKTopa no TpEM HEKOMIUIAHAPHBIM
BekTtopam. IlpaBuimo mapamnenenunena. Pemenne 3agay, CBA3AHHBIX €
IIPUMEHEHUEM IIpaBUJI JACUCTBHM € Bekropamu. lIpsaMoyronpHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amauun B
KOOpAMHATax. YTojl Mexay Bekropamu. CKaIpHOE IPOU3BEICHHUE BEKTOPOB.
Brruncnenne yrioB Mexay MPSMBIMHA M IIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPU PELICHUU T€OMETPUUECKUX 3a]1a4.

Ilpakmuueckasa paboma 3. BblnolHeHHEe NEWCTBUI HaAJ BEKTOpaMu B
IPOCTPAHCTBE.

Camocmoamenvrasn paboma I. Penienue 3aa4 B KOOPJAMHATAX B MPOCTPAHCTBE.
Pa3znen 4. OCHOBBI TPUTOHOMETPHUH

TpuroHomerpruuyeckass OKpPYKHOCTb, OIIPEIEIECHUE TPUTOHOMETPUYECKUX
¢byHkuit yucnoBoro aprymenta. CHHYC, KOCHHYC M TaHI'€HC YHCIIOBOTO
aprymeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCJIOBOI0 apryMeHTa.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUYECKUE (POPMYIIBIL.

Pemienne TpuroHomerpuyeckux ypaBHeHUH. lIpumepsl TpUrOHOMETPUYECKHUX
HEPABEHCTB.

Pazgen 5. @yukuuu u rpagpuku

Oynkums, cnocoObl 3amanus QyHkuuu. [paduk ¢yskuuu. Bzaumuo
oOpaTtHbie (QYHKITUH.

OO6nactp omnpejeneHuss ¥ MHOXKECTBO 3HaueHUW QyHkiuu. Hymu dyHKUuu.
[IpoMexyTKH 3HAKONOCTOAHCTBA. YETHBIE N HEUETHBIE (DYHKLIUU.

Oyukius. [epuoanyeckue Gyukmuu. [IpomexyTK MOHOTOHHOCTH (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI (GyHKIuH. Haubonbliee u HauMeHblee 3HAYCHHE
(GyHKIIUM HA TPOMEKYTKE.

CrenenHasi pyHKIIHS ¢ HATypaJIbHBIM U LIETBIM MOKa3zateneM. EE€ cBoiicTBa u
rpaguk. CpoiictTBa u Trpaduk KOpHsS n-oil creneHu. I[lokazarenvHas u
norapupmuyeckass (yHKUHUHA, WX CBOMCTBa M rpaduku. TpuroHomerpuyeckue
¢bynkuuu, ux cBoMctBa W rpaduku. [lokazatenbHas u JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TpaduKH.

Hcnonb3oBanue rpadukoB GyHKIMNA AJis pEeUICHUs YPaBHEHUN U JIMHEHHBIX
cucteM. Mcnonb3oBanue rpapukoB (QyHKIMI s MCClIeOBAaHUS TPOLECCOB U



3aBUCUMOCTEH, KOTOPHIE BOSHUKAIOT MPHU PEIICHUH 33]1a4 U3 APYTUX yIeOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Camocmosamenvuas padboma 2. lloctpoenune rpadukoB (yHKUUH 1O €ro
CBOMCTBAM.

Pa3zges 6. MHOrorpaHHMKY M TeJIa BPallleHUs

[ToHaTHE MHOTOTpaHHUKA, OCHOBHBIE JIEMEHThl MHOTOTPAHHUKA, BBIMTYKJIbIE
Y HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yroipHas
npu3Ma, TPaHU U OCHOBAHUS MPU3MBI, MpsSMas U HAKJIOHHAS MPU3MbI, OOKOBasi U
noJiHas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PSIMOYTOJIbHBIN
napajuiesienunen U ero cpoiictBa. Ilupammunma: n-yrojbHas nupamuja, rpaHd U
OCHOBaHHE MUPAMUJIbI, OOKOBAsI ¥ TIOJTHASL IOBEPXHOCTh MUPAMU/IBI, PABUIIbHAS U
yceu€HHas nupamMuga. OIJIEMEHTbl Npu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHUKU: TOHSITUE MPaBUIBHOIO MHOTOIpAHHUKA, MpPaBUIbHASA MpU3Ma U
nmpaBWibHAs TUpaMuAa, TMPaBWIbHAS TPEYroibHAs TUPAMHUAa W TMPABWIBHBIN
TeTpadap, kyO. llpemcraBmeHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaexas’ap v ukocasap. CeueHus Npu3Mbl U TUPaAMU/IBI.

CummMmeTpuss B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOMH,
IJIOCKOCTU.  DJEMEHThl CHUMMETPUM B THpaMUJax, MNapajljieenumnenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.

Breluncnenue 5371eMEHTOB MHOTOTPAaHHUKOB: péOpa, JAWaroHaid, VIJIbL
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIaJlb OCHOBAaHUN, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHU3MBI.
[Inomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOW MNUPAMUJIBI,
TeopeMa O Iulomanu ycedéHHoW mnupamuapl. [loHstue 00 o00BéEMe. OO0BEM
MUPaMUIbI, TPU3MBI.

[TogoGubie Tema B mpocTpancTBe. COOTHOMIGHWS ~ MEXKIY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

[nnrHapuyeckas ITOBEPXHOCTB, oOpa3ytouue HUAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOU MOBEPXHOCTU. I[luamHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas M OCh, IUIONMIAJb OOKOBOM U TOJHOM
MMOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yloliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXxHOcTU. KoHyC: ocHOBaHUE U BeplilnHa, 00pa3yrolas
U OCh, IUIOIIAAh OOKOBOW M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue U BbICOTa, OCHOBAHHS M OOKOBast IOBEPXHOCTb.

Chepa u map: meHTp, paauyc, IUaMeTp, IUIOMATL MMOBEPXHOCTU CQEPHI.
B3aumHoe pacnionoxxenue chepsl U MIIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe,
IJIOIIA/b ChEepHI.

N300pakeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka muiInHapa 1 KOHYyCa.

KomOunanuu Ten BpallleHMss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKO0JIO cdepnl, cdepa, BIUCAHHAST B MHOTOTPAHHUK, WM TEJO
BpaIlEHUS.

[Tonsarue 06 o0béMe. OcHOBHBIE CBOIICTBA 00BEMOB Ten. Teopema 06 00bEME
OpSMOYTOJBLHOIO Tapajuiesienuneaa U cieacTBus u3 He€. OO0BEM MIUHIpA,
kKoHyca. O0BEM 1mapa u 1iomaab cepol.



[Tonobubie Tena B mpocTpaHcTBe. COOTHONIICHHS  MEXIY  IUIOHIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenuss mwiMHApa (MapajuieIbHO W MEPIEHIUKYJISPHO OCH), CEYEHHUS
KOHyca (mapajyielbHO€ OCHOBAHHMIO U MPOXOJSLIEE YEPE3 BEPIIMHY), CEUECHHUS
miapa.

IIpakmuueckasa paboma 4. Pemenue 3a1a4 no teme «MHOTorpaHHUKI.
IIpaxmuueckasa paboma 5. Pemenue 3anau no teme «Kpyribie Tenay.
Pazgen 7. Hayajia MaTeMaTH4eCcKOro aHaIM3a

ITocnenoBaTenbHOCTH, CHOCOOBI 3aJlaHus IIOCJIEIOBATEIBHOCTEN.
MOHOTOHHBIE ITOCIEN0BATEIBHOCTH.

Apudmernueckas U reomerpuueckas nporpeccuu. beckoneuHo yObiBatromias
reomeTrpuyeckas nporpeccusi. Cymma 6€CKOHEUHO yOBIBaOIIEH T€OMETPUYECKOM
nporpeccu. dopMyna CIIOXKHBIX NPOLEHTOB. Mcnosb3oBaHue mporpeccun uis
pELIeHMs peajbHbIX 3a/1a4 MPUKIAJHOIO Xapakrepa.

HenpepriBable GpyHKIIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHUS HEPABEHCTB.

[IpousBoanas  ¢yHkuuu. ['eomeTpuyeckuii W (QU3HYECKUI  CMBICI
npou3BoAHOU. IIpon3BoaHbIEe 371eMEHTApHBIX (YHKUMA. POpMyNbl HAXOXKACHUS
MPOU3BOAHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne nporu3BOAHON K UCCIEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
skcTpeMyMbl. Haxoxaenue HauOobIllero 1 HauMEHbIIEro 3HaYeHUs] PyHKIUN Ha
OTpEe3Ke.

IIpumeHeHne MpPOU3BOAHOM Il HAXOXKJIEHUS HAWIY4YIIEero peuieHus B
OPUKIAJHBIX 3a/Jadax, JUisl OIpENeNieHUs CKOPOCTH IIpoLecca, 3aJaHHOro
bopmyoii umu rpadUKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3Hbix. IHTErpan, ero reoMeTpudecKkuii u
¢busndeckuii cmbici. Berancnenne naterpana no Gopmynne Herotona—Jleitbnmnia.
Ilpaxmuueckas paboma 6. BerancneHne npou3BOAHBIX PA3IUYHBIX (PYHKIIUHA.
Pa3znen 8. BeposiTHOCTDH M CTATHCTHKA

[IpeacraBienne MAaHHBIX € MOMOMIbIO Tabnuly W guarpamm. Cpeanee
apu(pMeTHYecKoe, MeIuaHa, HauOoJiblllee W HaUMEHbLIEe 3HAYEHUs, pa3Max,
JUCTIIEPCHS] U CTAaHJIAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

CrnydaiiHble 9KCIIEpUMEHTHI (OMBITHI) U Ciy4YailHble COOBITHS. DJIEeMEHTApHbIE
coOpITus (Mcxobl). BepodaTrHocTh ciydailHOro coObITHs. bnm3ocTe 4yacTOTH M
BeposATHOCTH  coOblTuil.  CiydyaiiHble  ONBITBI € PaBHOBO3MOKHBIMU
AJIEMEHTapHbBIMU  COOBITUSAMU.  BeposTHOocTM  cOOBITMII B ONBITax  C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU.

Omnepanuu HajJ COOBITHSIMU: TIEpecedeHre, 00beIMHEHNE, TPOTHUBOIIOIOKHBIE
coObITus. Jluarpammer Ditiepa. @opmyiia CI0KEHUS BEPOSTHOCTEH.

YcnoBHas BEPOATHOCTb. YMHOXKEHUE BEPOSATHOCTEH. [lepeBo cCiydaliHOTO
skcrepumenTa. @opmyia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHS.

buHapHbIil ciy4ailHblid ONBIT (MCHIBITAHUE), yCIIEX U HeyAada. He3aBucumele
ucnbiTanuss. Ceprst HE3aBUCHMBIX HCHBITAHWMM 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUU bepHyun.



CnyvaitHas  BenuuumHa. PacnpeneneHue  BeposATHocTe.  Jlmarpamma
pactpenenenusa. [Ipumepsl pacrpeneneHuid, B TOM YHCIE, I€OMETPUYECKOE WU
OMHOMUAIIBHOE.

UucnoBele  XapaKTEPUCTUKH  CIyYaWHBIX  BEIMYMH: MaTeMaTHYECKOE
OKMJIAHUE, IUCIIEPCHUs M CTAaHJAPTHOE OTKJIOHEHHE. [IpuMepbl npuMeEHEHHs
MAaTeMaTU4YECKOr0 OXKMJAHWs, B TOM YMCIIE B 3ajadax W3 MOBCEIHEBHOW KU3HHU.
MatemaTuyeckoe OxujaHue OMHApHOW Ciay4yallHON BelIWYMHBI. MaTeMaTuyeckoe
OXXMJAHUE CYMMBbl CIy4YalHBIX BEJIMYMH. MaremMaThuuecKkoe OXUJAaHUE U
JTUCTIIEPCHS TEOMETPUUECKOT0 U OMHOMHUAIBHOTO pacpeiesIeHUN.

3aKkoH OONBIIMX YHMCEl M €ro poJib B HayKe, NPHUpPOAE U OOIIECTBe.
Br160pouHbIit METO/1 HCCTIEAOBAHUIA.

[Ipumepsl HENpepbIBHBIX CIIy4aWHbIX BeMWYUH. [IOHATME O IUIOTHOCTH
pacripeneneHus. 3ajiauu, NpUBOASIINE K HOpMalbHOMY pacnpeaeneHuto. [lonstue
0 HOPMAJIbHOM PacCIpEIEICHUN.

Ipakmuueckas paboma 7. Pemienne 3ama4d TB u MaTeMaTHIeCKON CTAaTUCTUKH.
Pa3nen 9. YpaBHeHus1 1 HepaBeHCTBA

[loka3aTenbHble ypaBHEHUS U HepaBeHCTBA. Jlorapugmuueckue ypaBHEHUS U
HEPABEHCTBA.

Cucrembl TUHEMHBIX ypaBHEHUN. PelieHre mpukiIagHbIX 3a7ad C MOMOIIbIO
CHUCTEMBI JIMHEHHBIX YypaBHEHHH. CHCTEMBI M COBOKYIIHOCTH pallMOHAJIbHBIX
YPAaBHEHHUI Y HEPABEHCTB.

[IpuMeHeHne  ypaBHEHUH, CHUCTEM UM  HEPABEHCTB K  PEUICHUIO
MaTEMaTUYECKUX 3a/ad M 3aJlad W3 Pa3jIM4HbIX 00JlacTell HAyKHM W peaabHOU
KU3HU.

YpaBHeHHE, KOpPEHb ypaBHEHUs. HepaBeHCTBO, pelIeHHME HEpPaBEHCTBA.
Meton unHTepBanoB. PemieHue uenbix U APOOHO-pAlIMOHANIBHBIX YpPaBHEHUW U
HepaBeHCTB. Vcmonb3oBanue TpadukoB (PYHKUMNA 7S pEIICHUS YPaBHEHUNA H
JIMHENHBIX CUCTEM.
lIpakxmuueckas paboma 8. Pelienue 3aa4 no BCEMY Kypcy.



4. TemaTn4yeckoe IVIAHMPOBAHNE, B TOM 4YHCJIE C y4eTOM padoydeil MPOrpaMMbl BOCIIUTAHMS € YKA3aHUEM KOJIHYeCTBA
4acoB, 0TBOAUMBIX HA OCBOEHHE KAXK/I0il TeMbl Y4eOHOro npeamera «MaTeMaTuKa

No Tema 3anHsaTHs Komnuect B TOoM uncne JIP u3 ®1I'0OC COO
ILI1. BoyacoB | YP |II3 |K CP
Paznes 1. Yucaa u BoruucieHuss. Kopuu, crenenu u jorapugpmbl 6 2 4 0 0 JIP1.3
1. MHoOXecTBa, UX BUIBI U CLIOCOOBI 3amanus. Jlnarpammer Diinepa — BeHHa. 2 2 JIP4.1
2. Pemrennie ApoOHO — parmoOHATBEHEIX U UPPAITHOHATEHBIX YPABHEHHI. 2 2 JIP 6.1, 6.3 - 6.4;
JIP7.2
3. [IpakTuyeckas pabora 1. Jlorapudm u ux cBoiictBa. Beruncnenus 2 2 JIPS.1 - 8.2
J0rapuQMOoB. ) )
Pa3nes 2. [lpsiMble M IIJIOCKOCTH B IPOCTPAHCTBE 4 2 2 0 0
1. [IpsiMBbI€e U TUIOCKOCTHU B IIPOCTPAHCTBE. 2 2
2. [IpakTrueckas pabora 2. HaxoxaeHue yria Mexay MI0CKOCTSIMHU. 2 2
Pa3nen 3. BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE 4 2 0 0 2
1. [Ipaktrueckas padora 3. BeimonHeHne neCcTBUI Ha/l BEKTOpAMH B 2 2
IPOCTPAHCTRBE.
2. Pewenne 3a1ad B KOOpAMHATAX B IPOCTPAHCTBE. 2 2
Pa3znesn 4. OCHOBbI TPUTOHOMETPHU 2 0 0 2 0
1. [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHUH. Pemienne 2 2
TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB.
HUTOI'O B 1 cemectpe 16 4 8 2 2
Paznen S. @ynkuun u rpapuxku 4 2 0 0 2
1. QDYHKINU U UX CBOWCTBA. 2 2
2. [Toctpoenue rpaduxoB pyHKIINI O €ro CBOICTBAM. 2 2
Pa3nes 6. MHOrorpaHHUKH U KpYIJible TeJia 4 0 4 0 0
1. [IpakTuyeckas pabora 4. Pemenue 3agau no reme « MHOTOTpaHHUKIY. 2 2




2. IIpakTudeckas pabota 5. Pemenue 3agau no teme «Kpyribie Tenay. 2 2
Paszpnen 7. Hayaa maTeMaTH4eCKOro aHAJIM3A 6 0
1. IIpaktudeckas paGorta 6. BeruncneHne mponu3BOIHBIX pa3IMYHbIX 2
(GyHKIMHA.
2. Pemenue 3aga4 Ha IPUIIOKEHUE TTPOU3BOTHOM. 2
3. HaxoxeHue miomaay KpuBOJIMHENHOM TPalelUH. 2
Pa3znen 8. BeposiTHOCTH M CTATHCTHKA 6 4
1. Permienrie KoOMOMHATOPHBIX 331a4. TeopeMbl CIIOKEHUS U YMHOXKEHHUSI. 2 2
2. Beraucnenue xapakrepuctuk JICB. [pencraBinenne maHHbIX (TaOIAITBI, 2
JarpaMMBbl, TpaduKy).
3. IpaxTtuueckast padora 7. Pemenue 3aiay TB 1 mateMatiueckoi CTaTUCTUKU. | 2 2
Pa3nen 9. YpaBHeHusi 1 HEPABEHCTBA 3 1
1. Pemenue ypaBHeHMI 1 HEPABEHCTB Pa3IMUYHBIMU METO/IAMHU. 2
2. IIpaktudeckas pabGota 8. Pemenue 3agau no Bcemy Kypcy. 1 1
HUTOI'O Bo 2 cemecTpe 23 15
IIpoMe:kyTOUHasI aTTECTALUS 8 popme:
b depeHIpoBaHHbIN 3a4eT B 1 cemecTpe 2
b depeHIIMPOBAHHBIN 3a4eT BO 2 ceMecTpe 1
Bcero 39 23
(39 +12)

YP — ypoxk; 113 — mpakTraeckue 3ausatus; K — koncynprarum;, CP — camocTosiTensHas pabora.




5. MartepuajibHO-TeXHHYECKOe ofecredyeHUe MNPenoJaBaHUsA Yy4eOHOro
npeamerta «30paHHble BONPOCHI MATEMATUKH

OcBoenue mnporpamMmel y4yeOHoro mnpeamera «/30paHHBIE BOIPOCHI
MaTEeMaTHKW» TpeanojaraeT Hamuune ydyeOHoro kabunera «Martematuka», B
KOTOPOM MMEETCSI BOBMOKHOCTh 00€CIeYnTh CBOOOIHBIN TOCTYH B ceTh MHTepHeT
BO BpeMs YyueOHOro 3aHATHs W B TMEPUOJ BHEYYEOHOW JeATeIHbHOCTH
oOyuaromuxcs (JMEKTPOHHBIM KHHUTaM, MPAaKTHKyMaM, TecTaM), MpeayCMOTpeHa
aucTaHimonHas ¢opma (paborta yepe3 HUHTEpPHET pecypchbl, paboTa B cUCTEME
JTMCTAaHIIMOHHOTO 00y4eHus Ha oOydaroniei miatdopme Moodle T.1.).

Oobopyoosanue yuedHo20 kabunema:
[Tocagounbie MeCTa IO KOJIUYECTBY CTY/ICHTOB;
Pabouee mecTo npenoaBaTens;
KiacchHas mocka;
KommnwroTep B cOope: cucTeMHBIN 070K, MOHUTOP, KJIaBHATypa, MBIIIIb;
[IpoeKIMOHHBIN KpaH;
MynbTUMEIUAIPOEKTOP;
CpencTBa TeIeKOMMYHHKAIMU (JIOKAJIbHAS CETh KOJUIEKA);
MynbTUMeEInapecypchl O MaTeMaTHKE.

TexHudyeckoe oOcHalleHHe KaOWHEeTa TIpeaycMaTpHBaeT IHWCTAHIIMOHHBIC
(dbopmbl pabOTHI.

CpencrBa oOyYeHUs MPU _JHUCTAHIIMOHHOW dopMme (HOpPMATHBHO-CIIPABOYHAS
JUTEpaTypa, KOMIUIEKT IUIAKaTOB, TEMAaTHYECKMX CTEHI0B, HHCTPYKIMOHHBIC
CTEHJIbl, MYJIbTUMEINNHBIA KOMIUIEKC. JIOKanpHAs CETh KOJUIE/KA, TPOTPAMMHOE
obecrieueHue 0O0MMET0 M MPOPECCHOHATBHOTO HA3HAYCHHUS, KOMIUIEKT y4eOHO-
METOJIUYECKOU IOKYMEHTAIUH).

B ycnoBusix 1ucTaHIIMOHHOTO O0YyYEHUS:

- MHCTPYKT&X U BbIJadya 3aJaHus MPOU3BOJUTCS Ha 3JIEKTPOHHOM pecypce
KOJIJIeKa;

- oOpaTHas CBsI3b U KOHCYJIbTAlIMM OCYIIECTBIISIIOTCS Ha DJICKTPOHHOM pecypce
KoJuteka u Skype;

- BBINOJIHEHHBIE 3aJJaHUsl XPaHATCS Ha DJJEKTPOHHOM pecypce B paszjenie
M3y4aeMOM JUCIUIIINHBI.

B cocraB = y4eOHO-METOAMYECKOTO M  MaTepUaIbHO-TEXHUYECKOTO
oOecrieueHusT TPOrpaMMbl  y4eOHOW mucnuIiuHbl  «l30paHHBIE  BOMPOCHI
MaTeMaTUKI» BXOJUT OubauOmeuHvlil (pono.

B Oubnuoteunbli  (poHA BXOAAT YYEOHUKH, Y4EOHO-METOAUYECKUE
KOMILJIEKTBI, OOECIEUMBAIOIINE OCBOEHUE Y4YeOHOM aucuuIuinHbl «M30paHHbIE
BOTIPOCHI MAaTEMATHKN, PEKOMEH/IOBAaHHBIC WJIA JOMYIICHHBIE 711 NCTIOIh30BaHMS
B MpOoQeCcCHOHATBHBIX  00pa30oBaTENbHBIX  OPraHU3alUAX,  PEATU3YIONINX



o0pa3oBaTeIbHyI0 MpPOrpaMMy CpenHero ooOmero oOpa3oBaHHs B Ipeaenax
ocoerwust OITIOIT CTIO na 6a3e 0CHOBHOTO 00111eT0 00pa3oBaHMsI.

bubnuoTteunplii  QoHJ  MOMOTHEH SHUMKIONEIUSMHU, CIPABOUYHUKAMH,
CJIOBapsIMU, HAYYHON U HAYYHO-IIONYJISIPHOW JINTEPATYPOU U IPYTOM JINTEPATYPOU
10 pa3HbIM BOIIPOCAM MAaTEMaTHKHU.

Nudpopmanunonnoe odecneyenmne
OcHoBHas JuTEpaTypa

1. bammmakoB, M. 1. Marematuka [TekcT]: ydeOHHK AJi CTYy/I€HTOB yUPEKICHHIMI
CIIO/ M. U. bamMakos. - 6-¢ u3f., crep. - M.: Akagemus, 2019. - 254 c.: nB. ui. -
(ITpodeccronanpsHOe 00pa3oBaHuUE).

2. bammakoB, M. 1. Marematuka. 3agauynuk [TekcT]: y4eOHHMK Ui CTYIAEHTOB
yupexaenuit CI1O / M. U. bammakos. - 5-e u3g., crep. - M.: Axagemus, 2018. -
416 c.: un. - (IlpodeccuonanbHoe oOpazoBaHue).

3. boromonioB H. B. Ilpaktuueckue 3ansatusa no maremaruke. B 2 4. [Tekcr]:
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