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1. ITosicHuTe/IbHASA 3aIIHCKA

PaGouas mporpamma ydeOHOro mnpeamera«MaremaTuka» pa3zpaboTaHa Ha
ocHoBanuu TpedboBanun PI'OC COO, OPI'OC CIIO u momoxenuit DOIl mus
peaym3anuu  oOpa3zoBaTenbHOM  mporpamMmbl 1o  crnenuanbHOCTH40.02.04
KOpucnpyneniusi.

VYuebnbiii npeaMer«MaremMaTUKa»BXOJIUT B 00I1€00pa30BaATEIbHBIN UK,
NOJALMKI: 0a30Bble yUeOHbIE MPEIMETHI U YUTAETCS HA IEPBOM Kypce 00yUdeHHUS!.

2. Ilnanupyembie pe3yabTaThbl OCBOEHUS Yy4eOHOro
npeamera«MareMmaTukay.

B pesynbraTe m3ydeHuss yueOHOTO npenMera«MareMaTukay CTYyACHT JOJDKCH
chopMHUPOBATh CIEAYIONINE PE3YIbTAThI

JIn4HOCTHBIE pPe3yJIbTATHI:

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS ydeOHOTro mpemMera «MaremaThka
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIU{,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUN,  COOTBETCTBYIOIIMX
TPAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPaCIIMPEHUE KU3HEHHOTO
OMbITAa U OMNbITA JEATEIBHOCTH B MPOIIECCE Pealn3allii OCHOBHBIX HAmpaBiICHUMN
BOCIIUTATEJILHOM JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

JIP 1. 2paxcoanckozo eocnumanus:

JIP 1.1 chopMHpOBaHHOCTH TPaXAAHCKON MO3UIMU 00YYAIOIIETrOCsl Kak aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

JIP 1.2 npencraBineHne 0 MaTeMaTUue€CKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJICHUH, MpOILENyp TpaxITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHl U
Jpyroe);

JIP 1.3 ymeHue B3auMO/IEMCTBOBATh C COLIMAIBHBIMUA HHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYCHUEM;

JIP 2. nampuomuueckozo 60cnumanus:

JIP 2.1 chopMUpOBaHHOCTh POCCUICKON T'PaKIAHCKOM UJECHTUYHOCTH, YBAXKEHUS
K IIPOLIJIOMY U HACTOSILEMY POCCUMCKON MAaTEeMaTUKH,

JIP 2.2 1IEeHHOCTHO€ OTHOUIEHHE K JOCTHXEHHSIM POCCUHUCKUX MATEMAaTUKOB U
POCCUHCKOM MaTeMaTH4YeCKOM IIKOJIbI, NCIOIb30BaHNE ITUX JIOCTHXKEHHUHN B JPYTHUX
HayKax, TEXHOJIOTHX, chepax SIKOHOMUKHU;

JIP 3.0yx06n0-npascmeennozo 6ocnumanusi:

JIP 3.1 oco3HaHue TyXOBHBIX IEHHOCTEW POCCUICKOTO Hapo/ia,

JIP 3.2 chopMHpPOBAaHHOCTh, HPABCTBEHHOTO CO3HAHUSA, ATHYECKOTO TIOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUN HAYKH U JIESITEIbHOCTHIO
YYEHOrO;

JIP 3.3 oco3HaHMe TUYHOTO BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYIyIIIero;

JIP 4 3cmemuueckozo 6ocnumanus:



JIP 4.1 scTeTMdeckoe OTHOILICHHE K MHpPY, BKIIOYAs 3CTETHKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUN, pacCyXICHUA, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3MyHbIX BUJOB UCKYCCTBA;

JIP 5. ¢puzuueckozo éocnumanusn:

JIP 5.1 cdopMHpOBAaHHOCTH YMEHHUSI MPUMEHIThH MATEMATUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0e3omacHoro oOpasa ’KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (37I0pOBOE NUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHSATUUA U
OTIbIXa, peryjisipHas (Qu3nyeckas aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JESITEILHOCTHIO;

JIP 6 mpyooeozo eocnumanus:

JIP 6.1 roTOBHOCTH K TpYHy, OCO3HAHHE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paznuyHbIM chepaM MpoPecCUuOHAIBHON AESTENbHOCTH, CBA3aHHBIM C MaT€MAaTUKOM
U €€ NPUIIOKECHUIMU;

JIP 6.2 ymeHue coBepiiaTh OCO3HAaHHBIM BbIOOp Oyaymed mnpodeccuun
peaM30BBIBATh COOCTBEHHBIC KU3HEHHBIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTEeMaTHYECKOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSHKEHUU BCEH KU3HH,
FOTOBHOCTh K AaKTHBHOMY Y4YaCTUK0 B pCEIICHUM NPAKTUYECKUX  3aj]a4
MaTEMaTH4YE€CKOW HAITPABICHHOCTH;

JIP7 3K0/102Uu4€ecK020 60CRUMAHUA:

JIP 7.1 chopMUPOBaHHOCTb HKOJOTHYECKON KYJIbTYpbl, MOHUMAHUE BIUSHUSA
COLIMAIbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSHUE MPUPOJHOW M COLMAIBHOU
Cpenbl;

JIP 7.2 oco3HaHue T7100abHOTO XapaKTepa KOJOTUYECKHUX MPOOJIeM, OpUEHTAIUS Ha
MPUMEHEHUE MAaTeMAaTHUYEeCKUX 3HAHUM IS PEIIeHUs 3a/1ad B 00JIaCTH OKpYyKarolen
CpEnBbl;

JIP 7.3 nnaHupoBaHUE TOCTYNKOB MU OILIEHKM HMX BO3MOKHBIX IOCICACTBUN s
OKPY’KaIOIIEH CPEIbI;

JIP 8 yennocmu nayunoz2o no3Hanus:

JIP 8.1 chopmMupoBaHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKHU, MOHUMAHUE MATEeMaTUYECKOU
HayKH Kak cepbl 4eJIOBEUECKON JESTEILHOCTH, ATAMOB €€ Pa3BUTUSI U 3HAUUMOCTH
JUISL PA3BUTHS IUBUJIA3ALINM;

JIP 8.2 oBnageHWe S3BIKOM MaTEMAaTUKM W MATEMAaTHYECKOM KyJIbTypOll Kak
CPEACTBOM TO3HAHUSI MUPA;

JIP 8.3 TroTOBHOCTH OCYILECTBIISITh MIPOEKTHYIO U  HCCIIEIOBATENBCKYIO
JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

B mpoyecce  oocmuoicenus — IUYHOCMHBIX — pe3YIbMaAmo8  O0CB0EHUS
00VUAIOWUMUCS  NPOSPAMMbBL  CPeOHe20 obujeco 00pazoeanus y o00y4aruuxcs
coeepuieHcmeyemcs IMOUUOHAIbHBLIL UHmeN1eKm, npeonoaazaroujull
copmupo8aHHocmu:

CaMOCO3HaHMsl, BKIKOYAIOUIEr0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJCHUS Pa3BUTUS COOCTBEHHOW 3MOIMOHAIBHOU cQephl,
ObITh YBEPEHHBIM B ce0€;



CaMOPETYJIMPOBAHUS, BKJIIOYAKOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh  aJaNTHPOBAThCA K
AMOITMOHATIBLHBIM U3MEHEHHSIM U IIPOSIBISATH THOKOCTH, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHMBAlLMH, BKJIIOYAIOMIECH CTPEMIICHUE K JOCTHMIKCHHUIO LEIU U
yCIIeXy, ONTHMHU3M, WHHIMATHBHOCTb, YMEHHE JIEMCTBOBAThb, MCXOHISI M3 CBOHUX
BO3MOKHOCTEH;

SMITaTHUH, BKIJIIOYAIOIIEH CIIOCOOHOCTH ITOHHMMATh dMOIIMOHAJIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €ro MPU OCYIIECTBICHUM KOMMYHHKAIUHU, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHMUIO;

COIMAIbHBIX HABBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTHh BBHICTPAWBATh OTHOIICHUS
C IPYTUMHU JTIOJIbMH, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peniaTh KOHPIUKTHI.

MeTtanpeaMeTHble:

MertanpenMeTHble pe3yiabTaThl OCBOEHHS TMPOTPAMMbl CPETHETO OOIIEero
o0pa30BaHUs JOJDKHBI OTPAKATh:

Osnadenue ynugepcanbHvolMu yUeOHbIMU NOZHABAMEbHBIMU 0CUCEUAMU:

1) 6a3oevie nocuueckue oeilicmeusn:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTEeMaTUYECKUX
00BEKTOB, TOHSATUNA, OTHOIICHUN MEXKy TOHATUAMU, GOPMYJIUPOBATH ONPECICHUS
MOHSATUM, YCTAaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIS
000011IeHNs U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTrO aHAIIN3a;

BOCIIpUHUMATh,  (QopMynaupoBaTb M NPeoOPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEINbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B
dakrax, MaHHBIX, HAOJIOJCHUSX W YTBEPXKACHUSIX, TMpeJuiaraTb KpPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

JenaTh BBIBOABI C HCMIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPXKIACHUI
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAaUBAaTh APryMEHTAILIUIO, TPUBOAUTL MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CHoco0 pemieHus ydeOHOMl 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHUs, BRIOMpPATh HAUOOJIEe MOIXOIAIIUN C YIETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

2) 6a3oevle uccieoosamenbcKue 0elUCmeus:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUM WHCTPYMEHT I1O3HAHMUS,
dbopmynpoBaTh BOITPOCBHI, (bukcupyromme IPOTUBOPEYHE, npobiemy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO
MO3ULINI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA AKCHEPUMEHT, UCCIEIOBAHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OO0BEeKTa, SIBJICHMS, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMU;



CaMOCTOATENHHO (OPMYIUPOBATH OOOOIIECHUSI W BBIBOJBI IO pPE3yJibTaTam
MPOBENEHHOTO  HAONIONIEHUS,  WCCIEIOBaHUS,  OICHUBATH  JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yIhbTaTOB, BEIBOJOB U 000O0IIECHHIA,

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE TMPOIECCa, a TAKKE BBIIBUTAThH
MIPETOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

3) paboma c unghopmayueii:

BBISIBIIATH ACPUIIMTHE WH(POpPMAIIMU, JTaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha
BOIIPOC U IS PEIICHUS 3aa9H;

BEIOMpATh MH(POPMAIIMIO W3 UCTOYHHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3IUIHBIX BUIOB U (hopm
MIPE/ICTaBIICHNUS,

CTPYKTYpPUpOBaTh HH(POPMAIIMIO, TPEACTABIATh €€ B pa3lWyHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HAJE)KHOCTh uHdopmaIuu o CaMOCTOSITEIIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO.

Osnaoenue yHugepcanbHblMU KOMMYHUKAMUGHBIMU OCUCMBUAMU:

1) oowenue:

BOCIIPUHUMATh U (DOPMYJIUPOBATh CYXKJIECHUS B COOTBETCTBHH C YCIOBUSMH H
IEISIMU OOIIEHUS, ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U
IMUCBMEHHBIX ~ TEKCTaX, JlaBaThb TMOSCHEHHWsS TIO XOJy pCIICHHUS 3ajadH,
KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B X0Jie OOCYXKJeHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBbI,
npoOJieMbl, pelaeMoi 3a/1aui, BICKAa3bIBaTh HJICH, HAllCJICHHBIC Ha TTOMCK PEIICHU,
COTIOCTABJISATh CBOM CYXJACHHUS C CYXICHMSIMH JPYTrUX YYaCTHUKOB JUajora,
OOHAapyXWBaTh pa3JIMUYh€ MW CXOJCTBO TIO3UIMH, B KOPPEKTHOM (dopme
(bopMyIIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEJICTABIIATh PE3YNbTATHl PEIICHUS 3aJlay, SKCIEPUMEHTA, WCCIICIOBAHMUSI,
MPOEKTa, CAMOCTOSITEIHLHO BBIOMpaATh (opMaT BBICTYIUICHUS C YYETOM 3aaad
MPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHH.

2) coemecmHuasn 0esamenbHOCMb:

MOHUMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaIbHOM
paboThI TIPH PEIICHUH yYeOHBIX 3a7a4, IPUHUMATh 11€]1b COBMECTHOH JIEATECILHOCTH,
IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOH pabOoThI, paclpeeisaTh BHILI padoT,
JIOTOBApUBaThCs, OOCYXKIaTh TMPOLIECC W pe3yJbTar paboThl, 0000IaTh MHEHHUS
HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TpymmoBbIX ¢dopmax pabotrel (00CyxkaeHus, OOMEH
MHCHHI,«MO3TOBbIC INTYpPMBD» W WHBIC), BBINOJHATH CBOK YacTh pPabOTHl H
KOOPJAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH YICHAMH KOMaHbI, OIICHUBATH
KauyeCcTBO CBOETO BKJaJa B OONIUN MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aMOICHCTBHSI.

Osnaoenue ynusepcaibHblMu pecyisimueHbIMU OClCMEUAMU:

1) camoopzanuzayusn:



COCTaBJIATH IUJIaH, aJTOPUTM pEHIeHUs 3a7a4d, BRIOMpPATh CIOCOO PEIICHUS C
y4E€TOM HUMEIOIIMUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ y4€TOM HOBOU MH(OpMaIuu.

2) Camokonmpoib, IMOUUOHAIbHBLIL UHMENIEKM:

BJIAJICTh HABBIKAMU MTO3HABATEILHON peICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUN W MBICIUTENBHBIX MPOILECCOB, HUX PE3YyJIbTATOB, BIIAJIETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLIECCAa U PE3YJIbTaTa PELICHUS MaTeMaTUYECKOU
3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTHh NPHU PEIICHUHU 3a/auH,
BHOCUTh KOPPEKTHUBBI B JIEATECIILHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HaWJIEHHBIX OIMIHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pPE3yJbTaTa IEJIU U YCIOBHIM, OOBSCHATH MPUUUHBI
JOCTIDKEHUSI WM HEJOCTIDKEHHSI Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

IIpeameTHbIe pe3yabTaThI
[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI yueOHOro mpenMera «MaTemaTHKay Ha
0a30BOM ypOBHE JOJIKHBI OTPAXKATh:
Yuciia v BBIYMCIICHNSA:
® ONEpUpOBaTH TMOHATUSIMU: HATypaJlbHOE, IeJI0€ YHCIO, MCIOIb30BaTh
INPU3HAKK JIETUMOCTH LEJIBIX YHUCEN, pPAa3J0O)KEHHE 4Yuciaa Ha IPOCThIE
MHOXHTEJH I peIeHus 3a/1a4;
® ONEpUpPOBaTH IMOHATUSAMHU: pAUUMOHAIBHOE W  JCHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JECATUYHAsS APOOb, MPOIIEHTHI;
® BBIIOJIHATH apudmernyeckue ornepanuu C panOHAIBHBIMU
JENUCTBUTEIbHBIMU YHCIAMU;
® BBHINOJIHATh NPUONMKEHHBIE BBIYMCIICHUS, WCIONb3YS MpaBuia OKPYIJICHHUS,
JieNaTh NPUKUIKY U OLEHKY Pe3yJIbTaTa BIYUCIICHHIH;
® OIEPHUPOBATH MOHATHUIMU: CTEIIEHb C LIEJBIM U PAallMOHAIBHBIM ITOKA3aTelIEM,
cTaHaapTHas (opMa 3alHuCH ACHCTBUTEIBHOTO YHUCIA, KOPEHb HATypajbHON
CTENEHH, UCIOIb30BaTh MOAXOAANIYI0 (POpMY 3aIUCH IEUCTBUTENIBHBIX YHCET
JUTSl pelIeHUs] PaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX;
® OIEPHUPOBATH IMOHATHUAMM: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO YIVIA,
UCIOJb30BaTh  3alMChb  IPOU3BOJBHOIO  yrja  uyepe3  oOpaTHbIE
TPUTOHOMETpUUYECKUE QYHKIHIH;
® OINEpUPOBaTh MOHATHUAMHM: JIOTAPU(PM YHCIA, JECATUYHBIE M HATypaJbHBIC
Jorapu@mel.
YpaBHeHUS U HEPABEHCTBA:
® ONEPUPOBATH IMOHATUSAMM: TOXKIECTBO, YpPABHEHUE, HEPABEHCTBO, LEJOE,
palMoOHAIIbHOE, UppaLOHAIBHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE;



IPUMEHSATH CBOMCTBA CTEIEHHU ISl IPE0OPAa30BaHUs BBIPAKEHH, ONIEPUPOBATH
MOHATUSMU: TI0KA3aTEIbHOE YpPaBHEHUE M HEPABEHCTBO, PEIIATh OCHOBHBIE
THUIIBI [TOKA3aTEJIbHBIX YPABHEHN U HEPABEHCTB;

BBIMOJHATh ~ NpeoOpa3oBaHUsl  BBIPAXKEHUH, COJEpXKaLUX  Jorapu@msl,
ONEepUpPOBaTh MOHATUAMM: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO,
peliaTh OCHOBHBIE TUIIBI JIOTapu(PMUYECKUX YPABHEHUN U HEPABEHCTB;
BBINIOJIHATh NPEOO0pa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUA M pellaTh
TPUTOHOMETPUYECKUE YPABHEHHS,

HaxOJWTh PELICHUS IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
BBINIOJIHATh MPE0Opa3OBaHUsl UENbIX, PALMOHAIBHBIX W HPPALMOHATIBHBIX
BBIDAKEHHM M pEIIaTh OCHOBHBIE THUIBI LEJbIX, pAalUOHAIBHBIX U
UPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB;

ONEPUPOBATH TMOHATUSAMM: CUCTEMA JIMHEHWHBIX YPAaBHEHUU U €€ pEIICHHE,
WCIIOJIb30BaTh CUCTEMY JIMHEMHBIX YPaBHEHMM Ui PELICHUS INPAKTUYECKHUX
3a/1ag;

HaxOJWUTh PELICHUS MPOCTEHMIINX CUCTEM U COBOKYIHOCTEN pPALMOHAIBHBIX
YPAaBHEHUW U HEPABEHCTB;

IIPUMEHSTh YPAaBHEHMS U HEPABEHCTBA JUISl PELIEHUS MAaTEMATUYECKUX 3a1a4 U
3aJlay U3 pa3IuvHbIX 001acTel HAYKH U peaibHOU KU3HU;

MOJICJIMPOBaTh peajbHble CUTyalldd Ha S3bIKE€ aireOpbl, COCTaBIAThH
BBIDAXXCHUS, YPABHEHHs, HEPABEHCTBA II0 YCIOBHMIO 3aJa4yd, HCCIEAOBATH
MOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM allllapaTa ajreopsl;

DOyHkuuu ¥ rpapukm:

ONEepUpOBaTh MOHATUAMU: (DYHKLHMS, COCOObI 3aiaHust (PYHKIHMH, OOJacTh
OTIpe/IeTICHUs] U MHOXKECTBO 3HaueHWd (yHKuWH, rpaduk (GyHKIUU, B3aHMHO
oOpaTtHbie (QYHKITUU;

OTIepUPOBATh MOHITUAMU: YETHOCTh M HEUETHOCTh (QYHKIMUU, HYJIH (PYHKIUH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA;

UCIOJIb30BaTh Tpaduku GYyHKIUN ISl pelIeHUs] YpaBHEHH;

CTPOUTh W UYWTaTh TpauKu JTHUHEHHOW (YHKIHMH, KBAAPATUYHON (PYHKIUH,
CTETICHHOH (PYHKIIMH C IEJIBIM TTOKa3aTeleM;

ONepUpoBaTh  MOHATUSMU:  TMepuoAudeckass  (QyHKIUS,  TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIUH, TOYKHA OHKCTpeMyMma (QYHKIMH, HaAuOOJbIIee U
HaUMEHbIIee 3HauYeHUs] (QYHKIMA HA MPOMEXKYTKE, HCIOJb30BaTh WX IS
uccienoBanus PyHKIUY, 3aJaHHON rpaduKoM;

ONEepUPOBaTh MOHATHSAMH: TpadUKH TMOKAa3aTENbHOM, Jorapu@MuuecKkon u
TPUTOHOMETPUUECKUX (PYHKIMH, N300pakaTh UX HA KOOPJIMHATHOMN MIOCKOCTU
Y UCIOJIb30BaTh JJIsl PEIICHUs YPaBHEHUN U HEPABEHCTB;

M300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTH TpauKy JTMHEWHBIX YPAaBHEHHUH U
WCIIOJIB30BATh UX JIJISl PEIIEHUSI CUCTEMBI JINHCWHBIX YPaBHEHUN;
UCTIONB30BaTh Tpaduku  (yHKIUH Ui UCCIEAOBAHHUA TPOIECCOB H
3aBUCUMOCTEH TIpH pEIICHWH 3a7ad M3 JPYruX Y4YeOHBIX MPEIMETOB U
peanbHOM KU3HH, BhIpakaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMYNHAMU.



Hauaja MaTeMaTH4ecKOro aHajam3a:

ONEepUpPOBaTh TMOHATUSAMHU: TIOCIEAOBATEIbHOCTh, apupMeTHIeCKas 51
r€OMETPUYECKAs IPOTPECCUU;

ONEepUpOBaTh TMOHATUSAMU: OECKOHEYHO yObIBaollas TIeoMeTpuyecKas
Iporpeccus,

CyMMa OE€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON MPOrpecCuu;

3aJ1aBaTh MOCJIEI0BATEIBHOCTH Pa3IUYHbIMU CIIOCO0AMU;

MCIIOJIB30BaTh CBOMCTBA IOCJIEIOBATEIBHOCTEN M MPOTPECCUM I PELICHUS
peanbHbIX 3a]1a4 IPUKIAJHOTO XapaKkTepa;

ONepUpPOBaTh MOHATUSMU: HEINpepbIBHAs (QYHKIUS, MPOU3BOAHAS (PYHKIIHH,
WCIIOJIb30BaTh TEOMETPUYECKUN H (DU3UYECKUNA CMBICI TPOU3BOMHON IS
pelIeHMs 3a/1ay4;

HaXOJUTh MPOU3BOAHBIE AIEMEHTAPHBIX (PYHKUWH, BBIUUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHII;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HCCTIE0BaHUs (DYHKIIMU HA MOHOTOHHOCTD U
DKCTPEMYMBI, TIPUMEHATh PE3YyJbTaThl HCCIEJOBAaHUS K IOCTPOEHUIO
rpaduKoB;

MCIIOJIb30BaTh MPOU3BOJHYIO JUISl HAXOXKACHUS HAWIY4dllIEero pEIICHUs B
NPUKJIAJHBIX, B TOM YUCJIE COLUATbHO-3KOHOMUYECKHX, 3aa4ax;

ONepUpOBaTh  MOHATUSAMHU: MEpBOOOpa3Hass W  HMHTErpajl, IOHUMATh
reOMETPUYECKU U (PU3UUECKUI CMBICI UHTErpaa;

HAXOJUTh NMEPBOOOPA3HbIE JIEMEHTAPHBIX (DYHKIIMM, BBIYUCISTH UHTETpa 1O
dbopmyne Herorona—JleliOnuna;

pemaTe NPUKIAAHBIE 3aJa4d, B TOM YHCIE COLHUAIbHO-DKOHOMHUYECKOTO MU
(bu3HYecKoro xapakrepa, CpeJICTBaMU MaTEMAaTHYECKOr0 aHAJIN3A.

MHuoxecTBa M JIOTUKA:

OIEPUPOBATH NOHATUAMU: MHOXECTBO, ONIEpAllMU HaJl MHOXKECTBAMU;
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAHUs PEAbHBIX
MPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yYeOHBIX IPEAMETOB;
OIIEpUPOBATH NOHATUAMMU: OIIpElIEIICHHUE, TeopeMa, CIIEICTBUE,
JI0Ka3aTeIbCTBO.

HpﬂMLIe ! IIJIOCKOCTHU B IIPOCTPAHCTBE:

ONEPUPOBATH MOHATUSIMU: TOUKA, MPsiMasi, MIIOCKOCT;
IIPUMEHSTh AKCUOMBI CTEPEOMETPUM W CJECICTBUS M3 HUX NPU PEUICHUU
r€OMETPUUECKHX 33]1a4;

ONIEPUPOBATH MOHITUAMU: NAPAIUIEIBHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEH;

KJIacCH(UIIMPOBATh B3aUMHOE pPACIIOJIOKEHHE TIPSAMBIX MW IIOCKOCTCH B
MPOCTPAHCTBE;

OTIEPHUPOBATH MOHATHAMU: ABYTPAHHBIA yroJ, TPaHU JBYIPAHHOTO yIJia, pedpo
JIBYTPAHHOTO Yrjla, JMHEWHBIM yros JBYTPAHHOTO Yrja, TpaaycHash Mmepa
JIByTPAHHOTO YIJIa;



peuiaTh 3aJa4d Ha HAXO0XKICHHUC I'COMCTPHYCCKHUX BCIWYHH II0 06pa3uaM nin
AJIropuT™MaM, IPUMCHAA HW3BCCTHLIC AHAJIMTHUYCCKUC MCETOALI IIPH PCHICHHUHN
CTaHAAPTHBIX MATCMATHUUYCCKUX 3a/lad Ha BbIYMCIICHUC YIJIOB MCKOY
CKpCIIUBAOIIUMHUCA TIPAMBIMH, MCIKIY HpSIMOﬁ N IUIOCKOCTBbIO, MCIKIOY
IIOCKOCTAMU, ABYTI'PAHHBIX YIJIOB.

MHOrorpaHHMKH U TeJia BPallleHHs :

OIEPUPOBATh TMOHITHSIMH: MHOTOTPAHHHUK, BBIMYKIBIA ¥  HEBBITYKJIBINA
MHOTOTPaHHHK, 3JICMEHTHI MHOTOI'PaHHUKA, IPABHIILHBI MHOTOTPaHHUK;
pacmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHMKOB (TIUpaMHaa, MpU3Ma,
IPSIMOYTOJIBHBIN MTapajuieNenurie]], Ky0);

KIaccu(umpoBaTh MHOTOTPaHHHKH, BEIOMpas OCHOBaHUS TUTSI
KJIacCU(pUKAIMU (BBINYKIIBIC W HEBBITYKJIbIe MHOTOTPAHHUKH, IPAaBHJIbHBIC
MHOTOTPaHHHKH, MPSAMBIC U HAKJIOHHBIC TTPU3MBI, TApAJUICICITUIIC]IbI);
OIIepUPOBATh MOHATHIMH: CEKYIIas TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB;
OOBSCHATH MPUHITUIIBI TIOCTPOCHHS CEUCHUM, UCITONIB3YsI METOT CIIC/IOB;
CTPOUTH CCUCHHUSI MHOTOI'PAHHHKOB METOJIOM CJIEZOB, BBITIOJNHATH (BEIHOCHBIE)
IUIOCKHAE YEPTEKU W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (HUTYp: BHJI CBEPXY,
cOOKYy, CHU3Y;

BBIYHCIIATh OOBEMBI M TUIOMAAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3MA,
nupamMuaa) ¢ TpUMeHEeHHEeM (OPMYJI, BBIUUCIATH COOTHOIICHHUS MEXKIY
TIOMIAASIMHU TTOBEPXHOCTEH, 00hEMaMH 110 T00HBIX MHOTOTPAHHUKOB;
ONEPUPOBATh MOHATHSIMH: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh M TUIOCKOCTh CHMMETPUH (UTYPHI;
W3BJICKaTh, TIPEOOpa3OBBIBATh W HHTEPIPETHPOBATH HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUSCKUX (PUTypax, MPEJACTaBICHHYIO Ha YepTekKax
U pUCYHKaX;

ONEPUPOBATh TMOHATHSIMH: IWIMHIPHUYECKAs TIOBEPXHOCTh, 0Opa3yroIime
MUIMHAPUYECKON  TMOBEPXHOCTH, IIWIMHIAP, KOHHWYECKas IOBEPXHOCTb,
oOpa3yrolye KOHHIECKOH TOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTb;
pacro3HaBaTh Teja BpalieHus (IIWIHHIP, KOHYC, cdepa u map);

OOBSICHATH CIIOCOOBI ITOJTYICHHUS TEJI BPAIICHHUS,

KJIACCU(PUITMPOBATH B3aUMHOE PaCcTIOIOKeHUE cPephl U TIIOCKOCTH;
OIEPUPOBAThH TMOHITHSIMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
CETMEHTAa, IapOBOM CIIOH, OCHOBAaHWE IIMAPOBOTO CIIOS, BBICOTA IIIAPOBOTO
CJI051, IIIAPOBOM CEKTOP;

BBIUMCIISITH OOBEMBI W IUIOMIAMM  TOBEPXHOCTEH TN  BpaIlCHHS,
TE€OMETPUUYECKUX TEJ C MPUMEHEHHEM (HOpMYT;

OIEepPUPOBATH MOHATUSIMHU: MHOTOTPAHHHK, BIIUCAHHBIA B c(hepy W ONMMCAHHBINA
oKoJI0 cdepsl, chepa, BIUCAaHHAS B MHOTOIPAHHHK WIIH TEJIO BPAIICHUS;
BBIUMCIISITH COOTHOIICHUS MEXIY IUIOMAISIMA TOBEPXHOCTEH M 00BEMaMu
ITOJTOOHBIX TE;

n300pakaTth w3ydaemble (QUTYpBl OT PYKH W C TNPUMEHEHHEM TIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB;



BBITIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BpAIICHUS;
NPUMEHATh T€OMETPUUIECKUE (PaKThI JJIs PEHICHHsS] CTEPEOMETPHUECKUX 3a1ad,
MPEANOIaralolnX HECKOJbKO IIaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOU (opMme;

MPUMEHSTh TPOCTEHIINE  MPOTrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKUX 33]1a4;
MPUBOJIUTH MMPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HU,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

MPUMEHSTh TOJyYEHHBIE 3HAHUS Ha TPAKTUKE: aHAIM3UPOBATh pEabHBIC
CUTyaIlludl W TMPUMCHITh U3YYCHHBIC TOHATHS B IMPOIECCE IMOWCKA PEIICHUS
MaTeMaTU4ecku CHOPMYIUPOBAHHOM MPOOIEMBbI, MOJIEIUPOBATH pEaTbHBIC
CUTyallUM Ha $S3bIKE TEOMETPHH, HCCIEAOBATh IOCTPOCHHBIE MOJETH C
WCIIOJIb30BAaHUEM TE€OMETPUUYECKHX TMOHATANA M TEOpeM, ammapara aiareOpsl,
penaTh MPaKTUYECKHUE 3a/1aud, CBS3aHHBIC C HAXOXICHHUEM TeOMETPHYCCKUX
BEJTUYMH.

BeKTOPBI H KOOPAMHATLI B IPOCTPAHCTBE:

OTIepUPOBATh TIOHITHEM BEKTOP B IIPOCTPAHCTBE;
BBITIOJTHATH JIEHCTBUS CIIOKEHUS BEKTOPOB, BHIUUTAHUS BEKTOPOB YMHOXKCHUS
BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMHU OHH 00JIa1af0T;
MIPUMEHSTH TTPABUIIO MapalIeIeTUIea;

OIEepPUPOBAThH MOHATUSIMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKIY
BEKTOpaMH, CKaJIIpPHOE IMPOU3BEJCHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMITJIaHAPHBIC BEKTOPHI;

HaXOJWTh CYMMY BEKTOPOB W IMPOU3BEACHHUE BEKTOpa Ha YHCIIO, YTOJI MEXKIY
BEKTOpPAaMH, CKaJsIPHOE TIPOM3BEJCHUE, pACKJIaAbIBaTh BEKTOp II0 JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IMHAT;
NPUMEHATh T€OMETPUUIECKUE (PaKThI IS PEHICHHS CTEPEOMETPHUECKUX 3a1ad,
MPEANOIaraloluX HECKOJIbKO IIaroB PEIICHHs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOM (opMme;

pemiaTh MPOCTEHINNE TEOMETPUYECKUE 3a/ladyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/Ia;

pemarh 3a7a4d  Ha JJOKA3aTebCTBO MATEMAaTHYECKUX OTHOIICHUH W
HAXOXXJCHUE TEOMETPUUYECKHX BEJIMYMH MO0 00pas3laM WId alropuTMaM,
MIPUMEHSIST U3BECTHBIC METOJMBI MPU PEIICHUH CTAaHAAPTHBIX MAaTEMaTHYECKHX
3ajad.

BepOHTHOCTb H CTAaTUCTHKA:

® YUTaTh U CTPOUTH TAOJIUIIBI U AHATPAMMBI;
e OlEepUpOBaTh  MOHATUSMH:  CcpeaHee  apudmeTuyeckoe,  MeauaHa,
HauOoJbIIIee, HAMMEHbIIIEE 3HAUYCHHE, pa3Max MaCcCHUBA YUCIIOBBIX JaHHBIX;



ONEPHUPOBATH MOHITUSIMU: CIIyYalWHBIA 3KCIEPUMEHT (OIBIT) U CIIy4alHOE
COOBITHE, 3JIEMEHTAPHOE COObITUE (IIEMEHTApHBIA HCXOH) CIy4ailHOIo
OMbITA, HAXOJUTh BEPOSATHOCTM B OINbITaX C PABHOBO3MOXKHBIMU
CIIy4ailHBIMH COOBITHSIMHU, HAXOJUTh U CPABHUBATh BEPOSITHOCTH COOBITHIA
B U3YyYECHHBIX CIyYaHBIX SKCIEPUMEHTAX;

HAaXOJUTh U (POPMYJIHPOBATH COOBITUSA: TIEpeceueHne U OOBEIMHECHHE
JTAHHBIX COOBITUH, COOBITHE, TPOTHUBOIOJIOKHOE JIAHHOMY COOBITHIO,
MOJIb30BAaThCS  AuarpamMmamu  Oiepa U GOpMyNION  CIIOXKEHUSA
BEPOSATHOCTEU NPU PELIEHNH 3a/aY;

ONEepUPOBaTh MOHATUSIMH: YCIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C IOMOIIBIO IpaBUja YMHOXEHUS, C IMOMOILIBIO
JIepeBa CIy4anHOro OIbITa;

IPUMEHSATH KOMOMHATOPHOE MPABWIIO YMHOKEHHUS [IPU PELLIEHUH 3a]1a4;
ONEepUPOBaTh MOHATUSAMHU: HCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
UCIIBITAHUM, yCIeX W HEy/aya, HaXOAUTh BEPOSTHOCTH COOBITHI B CEpUU
HE3aBUCUMBIX HUCIBITAHUI 10 MEPBOro ycHexa, HaXOAWUTh BEPOSITHOCTH
COOBITHI1 B CEpUH UCTIBITAHUYN bepHyIu;

ONEPUPOBATH  MOHATUSMH:  CllydallHas  BEJIIMYMHA, PACIpPENCICHUE
BEPOSITHOCTEW, IMarpaMMa pacIpeeieHus;

CPaBHUBATb  BEPOSITHOCTH  3HAYEHUW  CIIyYalHOM  BEJIMYMHBI 10
pacCIpeneIeHUIO WIH C IIOMOIIBIO AUarpaMM;

ONEepUpOBaTh TMOHSITHEM  MaTEeMaTHYECKOTO  OXKUJAHUSA, MPUBOAMUTH
MPUMEPBI, KaK NPUMEHAETCS MaTEMaTUYECKOE OXKUIAHUE CIIy4YalHOU
BEJIMYMHBl  HAXOJWTh  MAaTeMaTHYECKOE OKHUJAHHE [0  JaHHOMY
pacpeeseHuIo;

UMEThH MPECTABICHUE O 3aKOHE OOJIBIINX YHCET,

MMETh MPEICTABIEHUE O HOPMAJIBHOM PaClpe/IeICHUH.



3. Conepxanne yueoOHoro npeamera«MaremaTuka

Paznen 1. Yncaa u BoIruMCJIeHUS

MHO0k€eCTBO, Ollepaluy HaJl MHOKeCcTBaMU. [[narpammel Ditnepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara il OMMCAHUS PEabHBIX
MPOIIECCOB M SIBJICHUM, MPHU PEIICHUH 3aJa4 U3 JIPYTHX Y4YEOHBIX MPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

HarypanbHbie u nensie uyncna. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIL.

Panmonansupie  uuciaa.  OOBIKHOBEHHbIE M JIECATHYHBIE  JpOOH,
IIPOLIEHTHI,0€CKOHEUHBIE TEPUOANYECKUE TpoOu. ApudMeTHdecKue orepanuu C
parMoHAIbHBIMUYUCIIAMH, TIPe0Opa30BaHusl YUCIIOBBIX BhIpakeHui. [Ipumenenue
IpoOeil ¥ MPOIEHTOB/IIA PEIICHHs MPUKIATHBIX 33/1ad U3 Pa3IUYHBIX OTpacie
3HAHUU U PEATbHOU KU3HMU.

JIeHCTBUTENBHBIE  YHUCIIA. PanyonansHple ¥ UppalMOHAIBHBIC
yucia. ApuMEeTHUECKHE  Olepaluuu C JNEUCTBUTEIBHBIMU YUCJIAMU.
[Tpubnnxénnble

BBIYMCJIEHUS, IPABWIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.
Crenenb ¢ 1uensiM  nokazateneM. CranmaptHas  dopma  3amucu

neiictBuTenbHorouncna.  Mcnonb3oBanue — moaxonsmed  Gopmbl  3amucH

JCHUCTBUTEIBHBIX YNCEIJIA PEIICHUsS NPAKTUYECKUX 3a4ad U IPEACTABICHHUS

JAHHBIX.

IIpakxmuueckoe 3anamue 1. ITpoueHTs! B pellIeHUH NMPOPECCUOHANBHBIX 3a/1a4.

Camocmosmenvuas  paboma  [.HaxoxxaeHWe HEW3BECTHOM  BEJIMYUHBI B

poeCCHOHANIBHBIX 33/1auax.

Pa3nen 2. KopHu, cTrenenu, Jorapu@msi

Apudpmernuecknii  KOpeHb  HaTypaidbHOM  cremeHu.  JleWctBus ¢
apu(PMETUIECKUMUKOPHSAMH HAaTypaJIbHON CTENIEHHU.

ToxnecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUSL.

Crenenb ¢ panoHadbHBIM MoKa3atesieM. CBolicTBa ctenenu.lIpeoGpazoBanue
BBIPAKEHNW, COAECPKAIINX CTENEHU C PAlUOHAJIBHBIM ITOKA3aTEIIEM.

Pemienne wuppanMoHaIbHBIX ypaBHEHMM U HepaBeHCTB.llokazaTenpHble
YPaBHEHUS U HEPABEHCTBA.

Jlorapugm uucna. JlecstTuunble U HaTypaibHble Jorapudmel.lIpeodpazoBanue
BBIpQXKEHMH, cojepxamux Jjorapudmsl.Jlorapupmuyeckne ypaBHEHUS U
HEPABEHCTBA.

Ipaxmuueckoe 3anamue 1. IIpoLieHTHI B pelieHnu NpodecCHOHaIbHBIX 33/1a4.
IIpaxmuueckoe 3anamue 2. BbInomHEHNE TOXJIECTBEHHBIX MpeoOpa3oBaHUi Hal
CTENIEHHBIMH BBIPAXKEHUSMHU.

Ilpaxmuuecxoe 3ansamue 3. PenmieHne NpOCTEUIINX MOKA3aTENIbHBIX YPABHEHUN U
HEPABEHCTB.

IIpaxkmuueckoe 3ansamue 4. IlpeoOpa3zoBanue J0rapu(pMUUYECKUX BbIPAKEHUN.
lIpakmuueckoe 3anamue 5.Pemienne npocTedmmx gorapupMUUECKUX YpaBHEHUN
Y HEPABEHCTB.



Ilpakmuuecrkoe 3auamue 6.Pemenne 3amau no TteMme «KopHu, crenenu,
JorapuMbD).

Camocmosmenvnas paboma 2. Pemenue npodeccuoHanbHbIX 3a/lad ¢ MOMOIIbIO
YPaBHEHUM U HEPABEHCTB.

Pasznen 3. Ilpsimble U JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpEOMETpUM. Toyka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO.lloHsiTHE 00 aKCHMOMAaTHYECKOM TIOCTPOEHUH CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUHH CIIEJICTBUS U3 HUX.

B3anmnoe pacIoIoKeHue MPSMBIX B IPOCTPAHCTRBE:
nepeceKaroluecs, napajyieJIbHble U CKpeluBaronmecs npsMsie. [lapamienbHoCTb
OPSMBIX M IUIOCKOCTEMB MPOCTPAHCTBE: MapaJlIEIbHbIE MPAMbIE B IIPOCTPAHCTBE,
NapaJIENBHOCTh TPEXIPSAMBIX, MAPALIEIBHOCTh MPSAMON M IJIOCKOCTH. YTIJIBI C
COHAIPABJICHHBIMUCTOPOHAMH, yTOJ MEXAYy MpsAMBIMH B  IPOCTPAHCTBE.
[TapaiuteTbHOCTD IUIOCKOCTEN: TapaJUIEIbHbIE INIOCKOCTH, CBOMCTBA MAPAJLICIIBHBIX
mwiockocTei. [IpocrelimmenpocTpaHncTBEHHbIE (DUTYPBHI HA TMJIOCKOCTH: TETPadp,
Ky0, mapasuiesienuIe ], IOCTPOEHUE CEUCHHI.

[lepneHANKYISIPHOCTh NPSIMOM U MJIOCKOCTH: MEPIEHIUKYJSPHBIE MPSMBIEB
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIENBHBIE W MEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
MIPU3HAKIIEPIICHAUKYISIPHOCTH TPSIMOM M  IUIOCKOCTH, TeopeMa O IpsAMOU
NEPNEHAUKYJIIPHOMIIIIOCKOCTUA. YTIJIbl B MPOCTPAHCTBE: YrOd MEXAY INPAMON H
IJIOCKOCTBIO,  JBYIPAHHBIMYTOJ, JMHEWHBIA  Yroa  JBYIPAaHHOTO  yrija.
[leprieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUEOT TOYKH JO IJIOCKOCTH, PACCTOSTHUE
OT NPSIMOM JI0 IJIIOCKOCTH, MPOEKIHS (PUTYypbIHA MIOCKOCTh. [lepneHIuKynsipHOCTh
IJIOCKOCTEMN: TMPU3HAK NEPIECHAUKYISIPHOCTUABYX IUIOCKOCcTeR. Teopema o Tpéx
MEePIICHIUKYJISIPAX.
lIpakmuueckoe 3anamue 7. llpuMeHEHHE NPU3HAKA MAPAIUICTBHOCTH MPSIMOU MU
IJIOCKOCTH IIPU PELIEHUU 3a/1a4.

Ipaxkmuuecxoe 3anusamue 8. IlapanerbHOCTb INIOCKOCTEN K UX CBOMCTBA.
lIpaxmuueckoe 3ansamue 9.HaxoxaeHue yria Mexa1y NpsMON U ITIOCKOCTEIO.
IIpakmuueckoe 3anamue 10. Pemenne 3amad no teme: «lIpsMble U MIOCKOCTH B
IIPOCTPAHCTBEY.

Pa3znea 4. KomOnnaropuka

KoMmOunaTtoproe mpaBuino ymHOXeHHs. [lepectraHoBku U (akTopHall.
Yucnocoueranuit. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa.
Ilpakmuueckoe  sanamue 11. PemeHue MOpoOCTEUIINX  KOMOMHATOPHBIX
3a1a4. TeopeMBbl CIOKEHHS U YMHOKECHUS.

Pa3zgen 5. BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IIOCKOCTH U B TPOCTPAHCTBE. CII0KEHHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PaszmokeHue  BeKTopa 1O  TpEM
HEKOMIUIaHapHbIMBEKTOpaM. I[lpaBwio mapamnenenunena. Pemenue 3anad,
CBSI3aHHBIX C NPUMEHEHUEMIPABUJ JACUCTBUIM € BekTopamu. lIpsMoyrosibpHas
cucremMa KoopauHar B npocrpancTse.Koopaunarsl Bekropa. IIpocreimue 3anaun
B KOOpAMHATaX. Yrojl MexAy BeKkTopamu.CKalsIpHOE NPOU3BENEHUE BEKTOPOB.
Bbluncienre yriioB Mexay MNpsSMBIMU UIUIOCKOCTAMH. KoOpaHHATHO-BEKTOPHBIM
METO/1 IIPU PELICHNN F€OMETPUYECKUX 3a/a4.



IIpakmuuecxoe 3ansmue 12. Cymma HECKOJIBKUX BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha YHCIIO.

Ilpakmuuecxoe 3anamue 13. llpsMoyronpHas cuCTEMa KOOpAMHAT B
npoctpancTBe. KoopaunaTte! BeKTOpa.

lIpaxmuueckoe 3anamue 14. IloctpoeHue yria Mexay BEKTOpamu. Beruucienue
CKAIIPHOTO MPOU3BEICHUS BEKTOPOB.

Pa3znes 6. OCHOBBI TPMTOHOMETPUH

TpuroHomerpuyeckas OKPYKHOCTb, OIpPEACIICHUE TPUTOHOMETPUUYECKHUX
byHKuMiurciIoBoro aprymenTa.CuHyc, KOCMHYC M TAaHT'€HC YHUCIIOBOTO apryMeHTa.
ApPKCUHYC, apKKOCHHYC,apKTaHT'€HC YMCJIOBOTO apryMEHTA.

[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BBIPAKCHU M. OcHoBHbIE
TPUTOHOMETpHUUYECKHUE (HOPMYIIBI.

Pemienne tpuronomerpruueckux ypaBHEHUU.IIpUMeEpPBl TPUTOHOMETPUUECKHUX
HEPaBEHCTB.

Ilpakxmuuecxoe 3anamue 15. OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKIECTBA.
Ilpakmuuecxoe 3anamue 16. DOpMyJIBI CHOXKEHUS, JTBOWHOTO W MOJOBHHHOTO
aprymeHTa, pUBEICHHUS.

IIpakmuueckoe 3anamue 17. IIpeoOpa3zoBaHre NPOCTEHIINX TPUTOHOMETPUUECKUX
BBIPAKCHU .

IIpakmuueckoe 3anamue 8. lIIpocTeiine TPUrOHOMETPUYECKUE YPABHEHNUS.
llpakmuueckoe 3anamue 19.PemieHne MNpPOCTEHIIMX  TPUTOHOMETPUUECKUX
YPaBHCHUU.

IIpakmuuyeckoe 3ausmue 2(. PeuieHne MNpOCTEUIINX TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

Ilpakmuuecxoe 3ansamue 21. Pemenue 3a1ad 1o BCeEMy Kypcy.

Paznen 7. ®yukuuu u rpaguku

OyHKIusA, cnocoObl 3amanus GyHKkuuua. ['paduk  QyHkmuu. B3anmuo
oOpaTHbIEYHKIUY.

O6mactp omnpeneneHuss W MHOXKECTBO 3HaueHuWM  QyHkuumu. Hynum
¢bynkunn. [IpomMexxyTK1 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE PYHKIUU.

Oyukuus. [lepuoanyeckue Gynkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKIIMH.
MakcumyMmbl ¥ MUHUMYMbI (yHKiuu. HaumOosbliee u HauMeHblee 3HAUCHHE
(GyHKIMHMHA TIPOMEXKYTKE.

CrenenHast QyHKIUS ¢ HATYpaJbHBIM U LIETBIM MOKa3aTeneM. E€ cBolicTBa u
rpadguk. CpoiictBa u rpaduk KopHsi n-oii crenenu.llokazarenpHas
norapupmMuyeckass (QyHKIMH, WX CcBoWcTBa W rpaduku. TpuroHoMmerpudeckue
bynkuun, wux cBoWcTtBa u rpaduku. [lokazarenpHas u JorapudMuyeckas
(GyHKIUA, UX CBOMCTBA U TpadUKH.

HcnonszoBanue rpadukoB GyHKIUN A pEIICHUs YpaBHEHHM M JIMHEWHBIX
cuctem.lcnonp3oBanue rpaukoB (PYHKIMI U1 MCCIIEIOBAaHUS IPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT MIPU PELLIEHUH 33]1a4 U3 APYTUX y4eOHbIX
MPEAMETOB U PEATBHOW KU3HU.
llpaxmuueckoe 3anuamue 22. OnpeneneHue YETHOCTH W HEYETHOCTH PA3IUYHBIX
(GyHKUIUHA.



Ilpakmuuecrkoe 3anamue 23. IlocTtpoenune rpadMKOB TIOKA3aTEIbHBIX W
norapuMuIecKuX QyHKITHMA.

Ilpaxmuuecxoe 3anamue 24. Pemenue 3anad no teMe «QyHKIUU, UX CBOMCTBA U
rpauKm».

Pasznes 8. MHOrorpaHHMKHU M TeJIa BpalleHus

[TonsiTie MHOTOTpAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOTPAaHHHUKA, BBITYKIIbIC
WHEBBIMYKIIbIE MHOTOTPAHHUKH, pa3BEPTKa MHOrorpaHHmka. Ilpm3ma: n-
yroNbHAsTIPU3Ma, TPaHU M OCHOBAHMS IPHU3MBI, MpsSMas W HAKJIOHHAS TMPHU3MBI,
OOKOBasi WIIOJIHAsE TOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, NpsSMOYTOJIbHBIHN
napajuiesienunend ero cpoiictBa. [lupammpa: n-yrojapHas NUpaMuaa, TPaHU H
OCHOBaHHE MUPaMUJIbI,00K0Basi U MOJIHASI TOBEPXHOCTh MUPAMHUIBI, TPABUJIbHAS U
yceu€HHas mupamMuAa.ONeMeHThl MNpU3Mbl U nupaMunbl. [IpaBuibHBIC
MHOTOTPAaHHHUKHU: TOHATHENPABWIHBHOTO MHOTOTPaHHUKA, MpaBWIbHAS TpU3Ma U
MpaBWiIbHAS MHPAMUJIA,[TPABUIIbHAS TPEYToibHAs MHpPaMHUIA ¥ TPABUIIBHBIN
TeTpadap, KyO. IlpencraBneHuneo mnpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nojieka’ip u ukocasap. CeyeHus: IpU3MbId TUPAMUJIBI.

CumMeTpusi B TPOCTPAHCTBE: CHUMMETPHS  OTHOCUTEIIBHO  TOYKH,
MPSAMOM,IIIOCKOCTU. DJIEMEHThl CUMMETPUM B NHUpaMUJaX, Napajieienunenax,
MPaBUILHBIXMHOTOI'PAaHHHUKAX.

Bbluucienre 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, [MaroHajid, YrJbl.
[1n01ma100K0BOM MOBEPXHOCTH M TOJIHOM IMOBEPXHOCTU MPSMON IPU3MBI,
IUIONIA/IbOCHOBAHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOM TPU3MBI.
[1nomaas 60KOBOMIOBEPXHOCTH M TTOBEPXHOCTH MPABWIIBHON MUPAMUIBI, TEOpEMa
0 TIIomaanycedéHHo mmpamuabl. IlorsTtue 00 o0BEMe. OO0BEM mTHpaMUIBI,
MIPU3MBI.

[lonobubie  Tema B mpoctpaHctBe.  COOTHOIIEHUS MEXIY
TUIOIAIIMUTIOBEPXHOCTEH, 00bEMaMH MOA0OHBIX TEJ.
nnmneapruyeckas IIOBEPXHOCTB, oOpa3yroiue HUAJIMHIPUYIECKON

MMOBEPXHOCTHU,0Ch [WJIMHAPUYECKON TmoBepxHOCTU. [lwiuHap: oCHOBaHUS U
OOKOBasi MOBEPXHOCTh,00pa3yromiasi M OCh, IUJIONMIAJb OOKOBOM U TOJHOM
MMOBEPXHOCTH.

Konnueckass MmoBepXHOCTb, 00pa3ylolue KOHUYECKOHW IOBEPXHOCTH, OCh
UBEpIIMHA KOHUYECKOW TOBepXHOCTH. KOHyC: OCHOBaHME |  BepIIMHA,
oOpasyroIas HOCh, IUIONIAAh OOKOBOM M TIOJHOM ITOBEPXHOCTH. Y CCUEHHBIM
KOHYC: 00pa3yIollue UBbICOTA, OCHOBAHMS U OOKOBAs IIOBEPXHOCTb.

Chepa w map: UEHTp, paguyc, JAUAMETp, IUIOMIAJb IOBEPXHOCTH
cheprl.BzanmHOe pacmonokeHue cepsl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K
cthepe,momanb chepsl.

N300paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka muimnHapa U KOHyCA.

KomOunanuu Ten BpallleHMss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMUCAHHBINOKOJO cdepbl, cdepa, BIOHUCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIlEHUS.

[Tonatue o0 o0bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tel. Teopema 00
00BEMENPSIMOYTOJIBLHOTO Mapajiienenurnena ©u ciaeAcTBus u3 He€. OO0béM
UIMHIpa, KoHyca.O0BEM 1m1apa u riomaas chepsl.



[lonobubie  Tema B mpoctpaHcTBe.  COOTHOIIEHUS MEXIY
TIOMAIMUATIOBEPXHOCTEN, 00BEMaMU MTOTOOHBIX TE.

Ceuenuss mwiMHapa (MapauieIbHO W MEPHEHIUKYJISPHO OCH), CEUYEHHUS
KOHyca(mapajuieIbHOE OCHOBAaHUIO W MPOXOJALIEE YEpe3 BEPIIMHY), CEUCHHS
miapa.
llpaxmuueckoe 3ansamue 25.Pemenune 3ana4 no teme «lIpuzmay.
lIpaxmuueckoe 3anamue 26. Pemenue 3ana4 o teme «lIpusma u nupamuiay.
llpaxmuueckoe 3ansamue 27. [locTpoeHNE CEUCHUN MHOTOIPaHHUKOB.
IIpakmuueckoe 3aumamue 28. BpluucieHue MIOMAAM TOBEPXHOCTH U 00ObEeMa
UUIMHIpPA U KOHYCAa.

Ilpakmuuecxkoe 3anamue 29. BplYUCIEHHE IUIOMIAIM TMOBEPXHOCTH chepbl U
oOBeMa 1mapa.
Camocmosmenvras paboma 3. MHOTOTpaHHUKU U KPYTJIbIE Tella B UCKYCCTBE U

APXUTEKTYPE.
Pa3znen 9. Hayana maTeMaTH4eCKOIo aHAJIM3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJIaHUs MOCJIEJOBAaTEILHOCTEH.
MOHOTOHHBICIIOCIIEJOBATEIILHOCTH.

Apudpmernueckas 51 reoMeTpudecKas IIPOIPECCHUH. beckoneyno
yObIBaromasreomerpuueckas mnporpeccus. Cymma OeckoHEeYHO YyObIBarolen
FEOMETPUUECKOMN

nporpeccund. Popmyiia CIOKHBIX MPOUEHTOB. McHosb30BaHWE NMPOrpeccUu AJIs
pelIEHUApEATIbHBIX 33/1a4 [TPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIMN. MeTOI UHTEPBAJIOB JUIsl pELICHNUS HEPABEHCTB.

[IpousBomnas  pynkumm. ['eomerpuueckuidi. ©W  QU3WYECKUH  CMBICI
npousBoaHOU. [Ipon3BoHbBIE dnMeMeHTapHBIX (QyHKIHN. DopmMynbl HaXOXKACHUS
MIPOM3BOJHON CyMMBI, MPOU3BEACHHS U YACTHOTO (DYHKIIHUI.

[Ipumenenne mpoM3BOJHON K UCCIIETOBAaHUIO QYHKII HA MOHOTOHHOCTh U
skcTpeMyMbl. Haxoxxaenne HanOobIIero 1 HaMMEHbLIEro 3HaYeHUs! PyHKIMU Ha
OTpE3KE.

[IpumeHenne NpPOM3BOAHOW MJIsI HAXOXKJICHHMS HAWIIy4YIIEro pElIeHus B
MPUKIIAIHBIX3a/1a4ax, JJUIA OMNpENETEHUss CKOPOCTH IMpoLecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuia neppooOpa3Hbix. HTErpas, ero reoMeTpuyeckuii u
dbusnyeckuii cmbici. Berancienne unaTerpana no hopmyne Hetorona—JleliOuuia.
Ipakxmuueckoe 3anamue 3(). Beluucienrne Npou3BOAHBIX Pa3IUUHbIX (PYHKINH.
IIpaxmuueckoe 3ansmue 31. PelleHne 3ajad Ha NMPUMEHEHUE I€OMETPUYECKOIO
CMBICJIa IIPOU3BOIHOM.

IIpaxmuuecxkoe 3anamue 32. llpuMeHEeHHE TPOU3BOJHON K HCCIECIOBAHUIO
byHKIUH.

Ilpakmuueckoe 3anamue 33. IlocTpoeHune rpaukoB (QYHKIUN NpU MOMOIIH
ITPOU3BOTHOM.

IIpakmuueckoe 3auamue 34. HaxoxnaeHune ONTUMAIBHOIO pe3yJibTaTa B
po(ecCHOHANBHBIX 3a/1a4ax.

llpakmuueckoe 3anamue 35. BpluucieHne HEONMPEIAEICHHOTO U OMNPEACICHHOIO
UHTErPAJIOB.



Ilpakmuueckoe 3anamue 36. llpuMeHEHUE OINPENEIEHHOIO WHTErpana i
HAXOXJICHUS IO KPUBOJIMHENHOMN TPaICIUU.
Ilpakxmuuecxoe 3ansmue 37. Pemenume 3amau no teme: «lIpomsBomHas wu
UHTErpan.
Camocmoamenvrnas paboma 4. Pewmenue 3amau no Tteme «lIpousBoaHas
GyHKIHA.
Pa3znes 10. BepossiTHOCTBL M CTATHCTHKA

[IpeacraBnenre JaHHBIX € [OMOINBIO  TabiMll M JAMArpamm.
CpenneeapudmeTnyeckoe, MeauaHa, HauOOJblllee W HaUMEHbIIEe 3HAYCHMS,
pa3Max, IUCTIEePCUsH CTaHIaPTHOE OTKIOHEHHE YMCIOBBIX HAOOPOB.

CnydaiiHple  OKCIEpUMEHTHI  (OMBITBI) M CiIy4alHble  COOBITHSI.
DOnemMeHTapHbIecOObITUS (MCXO/IbI). BeposTHOCTH ciydailHOTO COOBITHS. bin3ocTsh
YacTOThl HUBEPOATHOCTU CcOObITHHA. CiyyaiiHble OMNBITHI C PaBHOBO3MOKHBIMU

AIIEMEHTAapPHBIMUCOOBITUAMU.  BeposSTHOCTH  CcOOBITUH B~ ONBITax  C
PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMUCOOBITUSMHU.

Onepannn HaJ COOBITHSIMU: IIepeceyeHune, 00beIMHEHNE,
MIPOTUBOMONOKHbIECOObITHS.  Jlnarpammbel  Oiinepa.  dopmyna  clioKeHUs
BEPOSITHOCTEN.

YcnoBHas BEPOSITHOCTb. YMHOXKEHNE BEPOSITHOCTEH. Hepeso

ClIly4yallHOroskcrnepuMmenTa. Q@opmysia MOJIHOM BeposTHOcTU. HezaBucumble
COOBITHSI.

bunapHbiii  chnydaiiHeIi  ONBIT  (MCTBITAaHWE), yCIEeX ©  HeyJaya.
HeszaBucumblencnbitanus. Cepusi HE3aBUCUMBIX MCIBITAHUN 1O MEPBOrO ycIexa.
Cepust He3aBUCUMBIXUCTIBITAHUN bepHyn.

CnyuaitHas  BenuunHa. Pacnpenenenue  BeposTtHocTe.  Juarpamma
pactpenenenus.lIpumepsl  pacnpeneneHuid, B TOM 4YHUCIE, T€OMETPUYECKOE U
OMHOMHAIIBHOE.

UucnoBele  XapaKTEPUCTUKH  CIyYaWHBIX  BEIMYMH: MAaTeMaTH4YECKOE
OKMJIAHUE,AUCNIEPCUSI U CTAaHJApPTHOE OTKIOHeHue. IIpumepsl npumeHeHHs
MaTeMaTUYECKOTOOKHUIAHUS, B TOM YHUCJE B 3a/1a4yax W3 MOBCEIHEBHOM JKHU3HU.
MareMaTuyeckoeoxuianie OMHApHOW cCiy4dailHOW BelnyuHbl. MaTemaTtuyeckoe
0’KMJIAHUE CYMMBICITYYalHBIX BEIUYMH. MaTeMaTH4eCcKOe OKUJaHUE U JUCIIEPCHS]
reOMETPUYECKOT0 HOMHOMHAIIBHOTO pacipeiesICHUH.

3aKkoH OONBIIMX YHCEl M €ro poJib B HayKe, NpHUpOAEe U OOIIecTBe.
Br100pouHBIIMETO T MCCIETOBAHUM.

[Ipumepsl  HENPEPBIBHBIX  CIIyYalHBIX  BEJIMYMH. [lonstue o
IIOTHOCTUPACTIPEAECIICHHUS. 3anaun, MIPUBOSIINE K HOPMaJIbHOMY
pactpeneneHuto. [IoHITHEe0 HOPMAIIBHOM paclpeIeICHNAH.

Ilpaxmuuecxoe 3anamue 38. PellleHne KIaCCUYECKUX 3a1a4 TEOPUH BEPOSITHOCTEM.
Ilpaxmuuecxoe 3anamue 39. BelunucieHne 4ucIoBbIX XapakTepuctuk JJCB.
lIpaxmuyeckoe 3ansimue 4(0. Beibopku 1 BIOOpOUHBIE pactipenenieHus. CocTaBieHue
3aKOHA CTATUCTUYECKOro pacrpeneneHuss BblOOpkH. [locTpoeHuwe momuroHa u
THCTOTPAMMBL.

llpaxmuueckoe 3ansmue 41. Pemienne 3agad TB 1 MaTeMaTnyeckol CTaTUCTHKH.
Paznen 11. YpaBHeHusi 1 HepaBeHCTBA



[TokazaTenbHbIe ypaBHEHUSI U HepaBeHCTBa.Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA.

Cucrembl JHMHEMHBIX ypaBHEHM. PelleHne mNpUKIagHBIX 3a1ad  C
IIOMOIIBIOCUCTEMBl ~ JIMHEWHBIX  YpaBHEHUU.CUCTEMBI WU COBOKYITHOCTH
palMOHAJIBHBIX YPABHEHUW U HEPABEHCTB.

IIpumeHenne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX3a/lady M 3a/Jad M3 Pa3IudHbIX OOJacTedl HAayKd M peajbHOU
KU3HHU.

VYpaBHeHHE, KOpeHb YypaBHEHHMs. HepaBeHCTBO, pelleHMEe HEPABEHCTBA.
MetonuntepanoB.Pemienue 1enbix W IpOOHO-pAllMOHANBHBIX YpaBHEHUH U
HepaBeHCTB.Mcrionb3oBanne rpadukoB (QYHKIUE Uil pEHICHUS YpaBHEHUW W
JIMHENHBIX CUCTEM.

Ilpakxmuuecxoe sanamue 42. PemieHue ypaBHEHMII W HEPABEHCTB Pa3IMYHBIMU
METO/IAMH.

Ilpakmuueckoe 3ansamue 43. PenieHne ypaBHEHUH U HEPABEHCTB IpaUyECKUM
METO/IOM.

lIpakmuueckoe 3anamue 44. PeuieHne NPUKIAIHBIX 3a4a4 C HCIOJIb30BaHUEM
TEOMETPUUECKUX MOJIECIIEN.

lIpakmuueckoe 3anamue 45. I'padpuueckuii crnocoO® penieHUs ypaBHEHUH U
HEPABEHCTB C JABYMsI IEPEMEHHBIMH.

Ilpakmuuecxkoe 3aunamue 46.I'padudeckuii cmoco0 pelieHUs ypaBHEHUH W
HEPaBEHCTB C ABYMs IEPEMEHHBIMU

llpaxmuueckoe 3auamue 47. PellleHWe ypaBHEHHMU W HEPABEHCTB PA3JIWYHBIMU
METO/IAMH.

Ilpaxmuueckoe 3anamue 48. Pellienue 3aj1a4 Ha COCTABJICHHE YPABHEHUN U CUCTEM
YPaBHEHUM.

Ilpakxmuuecxoe 3anamue 49. PeumeHue NpUKIAIHBIX 3a4a4 C HCIIOJIb30BaHUEM
F€OMETPUYECKUX MOJEIEH.

lIpaxmuueckoe 3ansamue 5(. Penienue 3a1a4 1mo BCEMY Kypcy.

IMpodeccuoHaIbHO — OPUEHTHPOBAHHOE COAEPKAHUE

Paznen 1. Uncsia u BbIYHMCJICHUS

MHO€eCTBO, OIepaly HaJl MHOKeCcTBaMu. [[uarpammel Ditnepa—BeHHa.

[IpuMeHEHUE  TEOPETHKO-MHOKECTBEHHOTO  amnmapara [ OIUCAHUs
pealIbHBIX

IPOLIECCOB U SIBJIICHUH, NIPU PEILIEHUH 33/1a4 U3 JPYrHX Y4eOHBIX MPEIMETOB.
Onpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

Harypanbnbie u uensie yncia. [Ipuznaku 1e1MMOCTH LENBIX YHACEIL.

Panmonaneupie  umcma.  OOBIKHOBEHHbIE M JECATUYHBIE  ApooH,
MIPOLIEHTHI,0ECKOHEUHbIE MEPUOANYECKUE poOu. ApupMETHUECKUE OINepanuu C
palMOHAIbHBIMUYUCIIAMH, TIPE00pa30BaHUsl YUCIIOBBIX BbIpakeHu. [IpumMenenue
ApoOeil 1 MPOUEHTOBMJIA PEIICHMs MPUKIAIHBIX 3a/1ad U3 Pa3IU4HbIX OTpacieu
3HAHWUU U PEajbHOU KU3HMU.

JleficTBUTENBHBIE YHCNa.  PallMOHalbHBIE W HMpPpPALHOHAIBHBIE YHUCJA.
ApudmMerrnyeckue oneparuu ¢ JeHCTBUTENbHBIMU ynciaaMu. [IpubnmxEHHbie



BBIUHCIICHUS, IIpaBWia OKPYIJICHUS, NPUKUIAKA H OLEHKa pe3yJbrara
BBIYHCIICHUH.

Cremenp ¢ 1mensiM  mokasarenem. CrammaptHas  Qopma  3amucu
neucTBuTeNbHOTOUNCHa.  Mcmonp3oBanue — monaxojsmiedn  GopMbl  3amucu
JNEUCTBUTENBHBIX YHUCEUI PEUICHUS NPAKTUYECKHUX 3aJad M IPEICTaBIICHUS
JAHHBIX.
lIpakmuyeckoe 3anamue 1. [IponieHTHI B perieHur MpodheCCUOHAIBHBIX 3a/1a4.
Camocmoamenvnas paboma 1.HaxoxxJieHne HEHU3BECTHOM  BEJIMYMHBI B
npodeccroHanbHbIX 3a/1a4ax.

Paznen 2. KopHu, cTenenn, Jorapupmsol

Apubdmernueckuii  KOpeHb  HaTypaibHOM  cremeHu.  JleWictBus ¢
apu(PpMETHICCKUMUKOPHSAMH HATyPAIbHON CTEIIEHHU.

ToxnaecTBa 1 TOXKIECTBEHHbIE TPe0Opa30BaHUsI.

Cremnenb ¢ panmoHaIBHBIM MTOKa3aTesneM. CBoiicTBa crenenu. lIpeodpa3zoBanue
BBIPAKEHUN, COACPKAIMUX CTEIEHU C PAlHMOHAIBHBIM ITI0KA3aTEJIEM.

Pemienne wuppanvoHaNbHBIX ypaBHEHMM M HepaBeHCTB.llokasaTenpHble
YPaBHEHMS U HEPABEHCTBA.

Jlorapudm yucna. [lecaruuneie 1 HaTypaiabHbie Jorapudmsl.IIpeoOpazoBanue
BBIpDOKEHUM, coaepxkammx Jjorapudmsel.lorapupmMuueckre ypaBHEHUS U
HEPABEHCTBA.

IIpaxmuueckoe 3anamue 4. [IpeobpazoBanue orapuMUUIECKUX BhIPAKCHUH.
CamocmoamenvHnasn paboma 2. Pemenne npodecCHuoHaNbHBIX 3a/1a4 ¢ TOMOIIBIO
YPAaBHEHUU U HEPABEHCTB.

Pa3pnea 3. IlpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATHS  CTepeoMeTpuu. Touka, TpsiMasi, IJIOCKOCT,
npoctpancTBo.JloHATHE 00 aKCMOMaTH4YeCKOM TMOCTPOCHHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUHH CIICICTBUS U3 HUX.

B3anmnoe PacCIIOJIOKEHHE IIPSAMBIX B IIPOCTPAHCTBE:
IepeceKarolnecs, napajuielibHble M CKpeluBatomuecs npsamsele. [lapamnensHocTh
MPSMBIX U TUIOCKOCTENB IMPOCTPAHCTBE: MapaJUICIbHbBIE NPSAMbIE B IIPOCTPAHCTBE,
MapaUIENBbHOCTh TPEXIPSAMBIX, NMAPAIUICIBHOCTh MPIMOU U IUJIOCKOCTH. YTJIBI C
COHAIPaBJICHHBIMUCTOPOHAMH, YIOJ  MEXIy MpsSMBIMU B  IIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MAPAJIIEIBHBIE TIJIOCKOCTH, CBOMCTBA MapajuIeIbHbIX
wiockocted. [IpocreitmuenpocTpancTBeHHbIE (PUTYPBl HA TIOCKOCTH: TETPAdIp,
KyO, mapaieenumne], TIOCTPOCHUE CEUCHUN.

[lepnieHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIECHAUKYJISIPHBIE MPSIMBICB
MIPOCTPAHCTBE, IMPSAMBIE MapajUICbHBIE W NEPICHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAKIIEPIICHAUKYJSIPHOCTA MPSIMOM W IUIOCKOCTH, TEOpeMa O NPsSMOW
IIEPIICHINKYJIIPHOUIUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIrOJ MEXKIy HNPSIMOM M
IJIOCKOCTBIO,  JBYTPAHHBIAYTOJI,  JIMHEMHBIA  yroJl  JABYTPAHHOIO  yTJIa.
IleprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUEOT TOYKH JO IIJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J0 MIOCKOCTH, MPOEKUUs PUTypbIHA MJIOCKOCTb. [leprneHIuKyasspHOCTb
IUIOCKOCTEN: NMPU3HAK NEPIEHIUKYIAPHOCTUABYX IUIOCKOCTEN. Teopema o TpEX
NEPNEHIUKYJIIAPaAX.



HpaKmuquKoe sausamue 8. Pemenue 3aJa4 II0 TCMC: ((HpHMBIe Hn IINIOCKOCTH B

MIPOCTPAHCTBE.
Pa3nen 9. Hauaia MmaTeMaTHYeCKOro aHaJIu3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus II0CJIeJ0BATEIbHOCTEH.
MOHOTOHHBICIIOCIIEJOBATEIILHOCTH.

Apudmernueckas u reoMeTprudecKas ITPOTPECCUM. beckoneuHo

yObIBaromasireoMerpudeckas rmnporpeccusi. Cymma O€CKOHEUHO YObIBaromien
reOMETPUYECKOMN

nporpeccur. Popmysa CIOXKHBIX NPOLEHTOB. lcnosib30BaHME NpOrpeccuu JUis
pelIeHUSpEATIbHBIX 3aa4 MPUKIAIHOTO XapakTepa.

HenpepsiBHble (yHKIIMH. METOA HHTEPBAIIOB JJIs PEIICHUS HEPABEHCTB.

[IpousBoanas  ¢yHkuuu. ['eomeTpuyeckuii ¥ (QU3HYECKUI  CMBICI
npousBoAHOU. [Ipon3BogHbIe 3neMeHTapHbIX (yHKIME. Dopmysibl HaXOXKACHUS
MIPOU3BOJAHON CYyMMBI, POU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHre npou3BOAHON K UCCIEA0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxieHue HanbospIIero 1 HaMMEHbLIETO 3HauUeHUs! PYyHKIMH Ha
OTpE3Ke.

IIppuMeHeHne MpPOU3BOAHOM Il HAXOXKJICHUS HAWIY4YIIEero peuieHus B
NpUKIaJAHbIX3aa4axX, U1 ONPENEIeHUs CKOPOCTHM IpoLecca, 3aJaHHOIro
dbopmyIoit unmu rpaduKoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3Hbix. IHTErpas, ero reoMeTpudecKuil u
buznueckuit cmbicia. Beraucnenue uarerpana no popmyne Hetorona—JleitOnuma.
Ilpakxmuuecxoe 3amamue 30. HaxoXneHne ONTUMAIBHOIO pe3yJibTara B
po(eCcCCUOHANIBHBIX 3a/1a4ax.

Pasznen 10. BepoATHOCTBL M CTATHCTHKA

[IpeacraBnenrie  JaHHBIX C  MOMOIIBIO  Ta0dWI W JAHArpamm.
CpenneeapudmeTnyeckoe, MeauaHa, HauOoOJbllIee W HaUMEHbIIEe 3HAYCHMS,
pa3Max, JUCIEPCUSN CTaHIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CnyuaiiHple ~ DKCHEpPUMEHTbl  (ONBITBI) W CiydYailHble  COOBITHS.
DOnemMeHTapHbIecOObITUS (MCXO/IbI). BeposTHOCTH ciydailHOTO cOOBITHS. bin3ocTs
YacTOThl UBEPOATHOCTU COObITHHA. CiyyaiiHble OMNBITBI C PaBHOBO3MOKHBIMU

AJIEMEHTAPHBIMUCOOBITUSIMH. BepostHocTH COOBITHI B OITBITax c
PaBHOBO3MOXXHBIMH 3JIECMEHTAPHBIMUCOOBITUSIMH.
Omnepauuu HaJI COOBITHSIMH: MepeceyYeHue, 00BeJUHEHHE,

MIPOTHUBOMONOKHbIECOObITHS.  Jlnarpammbl  Oiinepa.  dopmyna  cloKeHUS
BEPOSATHOCTEM.

YcnoBHas BEPOSITHOCTb. YMHOXKEHHE BEPOSITHOCTEH. epeso
ClIy4yallHOrodKcrnepuMmenTa. Q@opMmysia MOJAHOM BeposTHOCTU. HezaBucumble
COOBITHS.

bunapHbiii  cnydaiiHeIi  OmBIT  (MCTBITAaHWE), yCIEeX ©  HeyJaya.
HesaBucumblencnbitanus. Cepusi HE3aBUCUMBIX MCIBITAHUN 1O MEPBOrO ycCIexa.
Cepust HE3aBUCUMBIXUCTIBITAHUN bepHyun.

Cnyuaitnas  BenuumHa. Pacnpenenenue  BeposTHocTe.  Juarpamma
pactpenenenus.lIpumepsl  pacnpeneneHuid, B TOM 4YHUCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.



UucnoBble  XapaKTEPUCTUKH  CIyYalWHbIX  BEIMYMH: MaTeMaTHYECKOe
O0XKUJAHUE,JUCIIEPCHUST W CTaHAAPTHOE OTKJIOHEHHe. [lpumepsl mnpUMeEeHEeHUs
MAaTEMATUYECKOTO0KHUIaHUSI, B TOM YHUCJE B 33Ja4axX U3 MOBCEIHEBHOMN YKU3HH.
MaTteMaTuyecKoeoXu1anie OMHApHOM Cily4ailHOW BelnyuHbl. MaTemMaTtuyeckoe
0XXKUJAHUE CYMMBICITYUYalHbIX BEJIMYMH. MaTEMAaTHYECKOE OXKUAHUE U JUCTICPCUS
r€OMETPUYECKOI0 HOMHOMUAIBLHOTO pacipeaeieHU .

3akoH OOJBIIMX YHUCEI M €ro pojib B HayKe, MPUPOJEe U OOIIECTBE.
Br100opouHBIIMETO T UCCIETIOBAHUM.

[Tpumepsbl HETPEPBIBHBIX CIIy4ailHbIX BEJINYHMH. [Tonsarue 0
IJIOTHOCTUPACTIPEIETICHHUS. 3anauu, MIPUBOJIAIINE K HOPMaJIbHOMY
pactpeneneHuto. [IoHsITHEO HOPpMAJIBHOM paclpe/IeICHUH.

Ilpakmuueckoe 3ansamue 34. PenieHre KJ1acCUYECKUX 3aj/1ad TEOPUH BEPOSTHOCTEM.
Ilpakmuueckoe 3anamue 37. Pemenue 3anad TB 1 MaTeMaTnyecKoi CTaTUCTHKH.
Pazngen 11. YpaBHeHus U HEpaBEHCTBA

[Toka3zaTenbHbIC ypaBHEHUSI U HepaBeHCTBa.Jlorapudmudeckue ypaBHEHUS U
HEPABEHCTBA.

CucremMbl JMHEHHBIX YypaBHEHUW. Pemenue mNpUKIamHBIX 3aAad  C
MOMOIIBIOCUCTEMbl ~ JIMHEMHBIX  ypaBHEHHU.CHUCTEMBI Y COBOKYIHOCTH
palMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHue  ypaBHEHUW, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYEeCKUX3aady W 3a/ad W3 Pa3IMYHbIX OO0JacTell HayKd M peajbHOU
KU3ZHU.

VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelleHUE HEPABEHCTBA.
MeronuntepBanoB.Pemienue 1enbix W IpOOHO-pAllMOHANBHBIX ypaBHEHUH U
HepaBeHCTB.Mcnonp3oBanne TpadukoB (DYHKIMN I peIIeHUs ypaBHEHUU W
JINHENHBIX CUCTEM.

Ilpakmuuecxoe 3anamue 44. PelleHne NPUKIANHBIX 331a4 C HCIOJb30BAHHEM
F€OMETPUYECKUX MOJEIEH.



4. TemaTn4yeckoe IIIAHMPOBAHNE, B TOM YHCJIE C y4eTOM padodeil MPOrpaMMbl BOCIIUTAHMS ¢ YKa3aHHEM KOJIHYeCTBA
4acoB, OTBOJUMbIX HA OCBOEHHE KAXK/10il TeMbl YueOHOro npeamera «MareMaTuka

No Tewma 3ansaTHS Konuuect B tom uyncne JIP u3 ®I'OC COO

ILII. BouacoB | YP |II3 |K CP

Pa3znea 1. Uncia u BoIYMCIeHUS 8 4 2 0 2

1 Ilenu u 3agaun MaTeMaTUKH TIPU OCBOCHUHM CIHElNUabHOCTU. PazButue | 2 2 JIP1- JIP8
MOHATHSL O YHCTIE.

2 PanmonanbHble yncia. J{efcTBUS Haa NEHCTBUTEILHBIMU YHCIAMHU. 2 2

3 IIpoyenmot 6 pewienuu npogheccuonanbHvix 3a0au. 2 2

4 Haxosicoenue neuzgecmuoil 6e1udUHbL 6 NPOPeCcCUOHATbHBIX 3A0aUax. 2 2

Paznen 2. Kopuu, cTenedu u Jiorapugmsl 20 10 8 0 2

5 Kopnu u crenenu. Kopau 13 HaTypajibHOTO YKCJIA U UX CBOMCTBA. 2 2 JIP1.3

6 CTeneHu ¢ pallMOHAIbHBIMU MTOKA3aTeIIMU M UX CBOMCTBA. 2 2 JIP4.1

7 [paxTuyeckas pa6ora 1. BeINoiIHEHHE TOXKIECTBEHHBIX 2 2 JIP 6.1,6.3 - 6.4;
npeoOpa3oBaHuii Hall CTENEHHBIMU BBHIPAKEHUIA. JIP7.2

8 PeltieHre MPOCTERINMX MPPALIMOHAIBHBIX YPABHEHHIA. 2 2 JIPS.1 - 8.2

9 [paktuyeckas pabora 2. Pemenne npocTelnx MoKa3aTelbHbIX ypaBHEHUH U | 2 2
HEPaBEHCTB.

10 Jlorapugwm uncna. OcHOBHOE orapupmMudeckoe ToxkaecTBo. CBoHCTBa 2 2
JorapugMoB.

11 Ilpeobpaszosanue nozapughmuueckux evliparcenuii. 2 2

12 Penrenne npocreiimmx jorapuMudecKux ypaBHEHUI 1 HEPABEHCTB. 2 2

13 Pewenue npogheccuonanvnuvix 3a0au c HOMOUbIO ypasHenull u HepageHcms. | 2 0 2

14 IIpaktrueckas pabora 3. Pemenue 3anad o reme «KopHu, creneHu, 2 2
sorapugmeD».

Pazjea 3. [lpsiMble U JIOCKOCTH B NPOCTPAHCTBE 16 8 6 2 0

15 B3auMHoe pacnionoxeHue 1ByX NPsIMBIX B IpocTpaHcTse. [lapannensHocTs 2 2 JIP1.3
IIPAMOM U IJIOCKOCTH. IapaieabHOCTE IIIOCKOCTEM. JIP4.1

16 IIpuMeHenue npru3HaKa NapajuieIbHOCTH NPSIMOM U INIOCKOCTH MPY PELLICHUN 2 2 JIP 6.1. 6.3 - 6.4
3a]1a4. A o

17 [apannensHOCTh MIIOCKOCTEN U MX CBOMCTBA. 2 2 JIP7.2

18 IlepnenauKyJIApHOCTH NPSAMOM U INIOCKOCTH. IIepreHAUKYIIIp U HAKJIIOHHAS. 2 2 JIP8.1-8.2




19 [pakTuueckas padora 4. HaxoxaeHue yriia Mexy NpsMON M TUIOCKOCTBIO. 2 2

20 JByrpanHbIil yrou. Yron Mexay miockocTsaMu. [lepnenauKynsipHOCTb ABYX 2 2
IIJIOCKOCTEH.

21 IIpsiMbIe U MIIOCKOCTH B MPOCTPAHCTBE. 2

22 Ilpaxmuueckaa paboma 5. Pewienue 3a0au no meme: «llpamovie u nrockocmu ¢ | 2 2
npocmpancmee.

Pasnen 4. KomOnnaropuka 4 2 2

23 Komb6unaropuka. OCHOBHBIC TIOHSATHUSI KOMOWHATOPUKH: N-(haKTOpHaIl, 2 2 JIP1.3; JIP4.1
pasMelleHne, NepecTaHoBKa, COUETAHUE. JIP 6.1, 6.3 - 6.4;

24 IIpakTudeckas pabota 6. Pemenne npoctedmmx KOMOMHATOPHBIX 3aad. 2 2 JIP7.2
TeopeMsbl coKeHNs U BEIYUUTAHHUS. JIP8.1 -8.2

Pa3zaea S. BeKTOpBI M KOOPAMHATHI B IPOCTPAHCTBE 10 4 6

25 [TonsTre BekTopa. PaBercTBO BekTOpOB. Cl0OXKEHHE U BRIYUTAHNE BEKTOPOB. 2 JIP1.3
KomnnanapHbie BEKTOPHI. JIP4.1

26 IpakTuyeckas pabora 7. CymMma HECKOJIBKUX BEKTOPOB. Y MHOXKEHHE BEKTOpa | 2 2 JIP6.1,6.3 - 6.4;
Ha YHCIIO. JIP7.2

27 IIpsmoyroiyibHasi cucTemMa KOopJuHaT B nmpoctpaHcTee. KoopauHatel BekTopa. 2 2 JIPS.1 - 8.2

28 IIpocreiimme 3amaun B KOOpAWHATAX. Y paBHEHHUE CHEPHI. 2

29 pakTryeckas padora 8. [locTpoeHne yria Mexay BeKTopamu. Berancinenue 2 2
CKaJISIPHOTO MTPOM3BEICHIS BEKTOPOB.

Pasznen 6. OCHOBBI TPUTOHOMETPUH 22 8 12

30 Pannannas mepa yrina. BpamarensHoe aBmkenue. CHHYC, KOCUHYC, TAHTEHC U | 2 JIP1.3
KOTaHI'€HC YHUCIIa. JIP4.1

31 OCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA. 2 2 JIP6.1,6.3 - 6.4;

32 [pakTuueckas padora 9.DopmMyIbl CIOKEHUS, TBOHHOTO U MIOJIOBUHHOTO 2 2 JIP7.2
apryMeHTa, IpUBEICHUSL. JIPS.1 - 8.2

33 [IpeoOpazoBanue CyMMBI TPUTOHOMETPHUECKIX (QYHKIMIA B TPOU3BEACHUE U 2
MIPOU3BEIEHMYS] B CyMMY.

34 [IpeoOpazoBanue MPOCTEHIINX TPUTOHOMETPUIESCKHAX BHIPAIKEHHIM. 2 2

35 OO6paTtHble TPUTOHOMETPUYECKUE (DYHKINH. 2

36 IIpocreiinme TPUrOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB. 2

37 [pakTrueckas padora 10. PemieHre mpoCTeHITNX TPUTOHOMETPHUECKUX 2 2

ypaBHEHUI.




38 Pemenue npocteidmmx TpPUrOHOMETPUYECKUX HEPABEHCTB. 2 2
39 Perrenue 3ama4 1mo BcemMy Kypcy. 2
40 IIpakTtryeckas padora 11. Pemenue 3aga4d mo Bcemy Kypcy. 2 2
HUTOI'O B 1 cemecTpe 80 30 42 4
Pa3znen 7. ®ynkunu u rpadpukn 16 10 6 0
41 [onstue ¢pynkunu. CriocoOsl 3ananusi GyHKIMH, UX TpadUKH U CBOHCTBA. 2 2 JIP1.3
42 OrmpeziesieHre YeTHOCTH M HEYSTHOCTH Pa3InuHbIX (YHKIHUHL. 2 2 JIP4.1
43 OrmpeziesieHre MPOMEKYTKOB Bo3pacTanus 1 yobiBanus GyHkimii Haxoxaenue | 2 2 JIP 6.1, 6.3 - 6.4;
JKCTPEMYMOB (DYHKITHH. JIP7.2
44 CreneHHble, TOKa3aTENbHBIE U JIOTapHPMHUIECKHe QYHKINH. 2 2 JIP8.1-8.2
45 [pakTuueckas padora 12.IToctpoenne rpadhMkoB MOKa3aTeIbHBIX U 2 2
norapudmMuueckux QyHKIHUH.
46 Tpuronomerpudeckre QyHKIMH, HX CBOMCTBA U TpaduKH. 2 2
47 [Toctpoenne rpaIkOB TPUTOHOMETPHUIECKUX (PYHKIINH. 2 2
48 IpakTryeckas padora 13.Pemenue 3anau mo teme « DyHKIUN, IX CBOWCTBA 2 2
rpaduKm»
Paznesn 8. MHOrorpaHHMKHU M KPYIJible TeJia 24 12 10 2
49 Mmuororparnuk. [lpusma. Bugsr nmpusm. [lapannenenunen, xyo0. 2 2 JIP1.3
50 Pemenne 3agad no reme «IIpusmay. 2 2 JIP4.1
51 [Mupamuna. [IpaBuibHas mupaMuaa.y ceyeHHas THPaMULIA. 2 2 JIP 6.1, 6.3 - 6.4;
52 Pemrenue 3agay mo teme: «llupamuza u yceueHHas: MUPAMUIAY). 2 2 JIP7.2
53 IIpaktryeckas pabora 14. Pemenue 3agad mo teme «lIpu3ma u mupaMugay. 2 2 JIP8.1 - 8.3
54 Cummerpus B npoctpaHcTe. [IoHATHE MPaBUIBHOTO MHOTOTPaHHHKA. 2 2
55 3aaun Ha TIOCTPOCHHE CCUCHHH. 2 2
56 ITocTpoenne ceueHnit MHOTOTPAaHHUKOB. 2 2
57 Tena Bpamenus (LMIMHIP, KOHYC, cepa U map). 2 2
58 [pakTuueckas padora 15. BeryucieHue rioaym noBepxXHOCTH 1 00beMa 2 2
LWIMHIPA U KOHYCA.
59 [paktudeckas padora 16. Beruncnenune miomaan NOBEPXHOCTU CHepsl U 2 2
o0Bema mrapa.
60 MHOrOorpaHHUKH U KPYyTJble TeJla B UCKYCCTBE U apXUTEKTYpE. 2 2




Pa3nes 9. Hauana MaTeMaTH4ecKoro aHajamnsa 32 14 14
61 IMoHsITHE O IPOU3BOIHOM, €€ TEOMETPUIECKHI 1 (HHU3HMIECKUI CMBICI. 2 2 JIP1.3
62 dopmyiisl ¥ ipaBiIa AuGepeHIIMPOBAHUS. 2 2 JIP4.1
63 Ipaktuyeckas pabora 17. Beruucnenne npon3BOAHBIX Pa3IMUHbIX (QYHKLIUH. 2 2 JIP 6.1, 6.3 - 6.4;
64 Pemenne 3aa4d Ha pU3HUECKUit CMBICI IPOU3BOIHOM. 2 2 JIP7.2
65 Pemenue 3aau Ha MpUMEHEHUE TEOMETPUUECKOTO CMBICTIA TPOU3BOJHOM. 2 2 JIPR.1 - 8.3
66 [Ipu3Hak Bo3pactanus (yOsiBaHus) QyHKINU. KpuTndeckne TOUKH QyHKIHN. 2 2
MakcuMyMBbl 1 MUHUMYMBI.
67 [IpuMeneHue IPOU3BOTHON K HCCIICIOBAHIIO (DYHKITHH. 2 2
68 Hpaktudeckas pabdota 18. [Toctpoenue rpadukoB GyHKUUH MPHU TOMOIIN 2 2
MIPOU3BOAHOM.
69 Haxosicoenue onmumanvhozo pe3yibmama 6 npogheccuoHanbHplX 3a0auax. 2 2
70 Pemenne 3amaq mo Teme «IIpowsBoaHast GyHKITHS. 2
71 [epBooOpa3zHast u uaTEerpai. lHTErpassl OCHOBHBIX AIEMEHTAapHBIX QyHKIMHA. | 2 2
®opmyna Hetorora—JleitOrnma.
72 Brruncnenne HEONpeIeNeHHOro U ONIPEEIEHHOTO HHTETPaJIOB. 2 2
73 I'eomeTpuyeckwii n GU3NIECKHUIA CMBICH ONPEIEICHHOTO HHTETpaa. 2 2
74 [paktuyeckas padota 19. [Ipumenenne onpeaeneHHOT0 HHTErpaia IS 2 2
HaXO0>KACHUS MJIOIAAN KPUBOJIMHEHHON TpamnenuH.
75 Pemenne 3anay nuddepeHInaibHOr0 1 HHTErPAIbHOTO HCYHCIICHUS. 2
76 IIpaktrueckas pabora 20. Pemenue 3amgad mo teme: «IIponsBonHas u 2
HHTETpa.
Paznen 10. BeposiTHOCTH M CTATHCTHKA 14 6 8
77 BeposiTHOCTB cOOBITHS, MX BUIIBI M CBOWCTBA. TeopeMbl CIIOKEHUS U YMHOMKEHHS 2 2 JIP1.3
BCPOSITHOCTEHA. JIP4.1
78 [pakTryeckas padora 21.Pemenne KilacCHUECKUX 3a/1a4 TEOPUHN 2 2 .
BEPOSITHOCTEHA. ’ JIP6.1,6.3 - 6.4;
79 JuckpeTHas cinyvaiiHas BEIHMYNHA, €€ YUCIOBbIE XapaKTEPUCTHKH. 2 2 JIP7.2
80 [paktudeckas pabora 22.Brrancienue 4ncnoBsix xapakrepuctuk JCB. 2 2 JIP8.1-8.3
81 OCHOBHBIE TTIOHATHS MATEMATUYECKON CTATUCTUKH. 2 2
&2 Br16opku 1 BeIOOpOUHBIE pactipeseicHis.CocTaplIeH e 3aKOHA CTATUCTHYECKOTO 2 2
pactipezneneHust BEIoopku.IlocTpoeHHe MONMMroHa v THCTOrPaMMBL.
83 IpakTnyeckas padora 23. Permenne 3anau TB 1 MareMaTH4ecKoii CTaTHCTHKY. 2 2




Paszjnen 11. YpaBHeHHs H HEPpABEHCTBA 29 12 15 2 |0
84 Meroabl pelieHus] ypaBHEHUN: Pa3IoKEHUE HA MHOKUTENH, 3aMEHA 2 2 JIP1.3
MIEPEMEHHOM, MTOJICTAHOBKA, TPAaQHUICCKHN. JIP4.1
85 Pemenne ypaBHEHUI N HEPABEHCTB PA3JIMYHBIMU METOIAMH. 2 2 JP6.1,6.3 - 6.4;
86 Pemenne ypaBHeHMI 1 HEpaBEHCTB IpayMIECKIM METOIOM. 2 2 JIP7.2
87 Ipaktuyeckas padora 24. Pemenne ypaBHeHHI U HEPaBEHCTB TpaguaeckumM 2 2 JIPS.1 - 8.3
METOJIOM.
88 IpakTryeckas padora 25. Pemenne ypaBHEeHHI B KOMIUIEKCHBIX YHCTIaX. 2 2
89 YpaBHEHHUS U CUCTEMBI YPaBHEHHUH C IByMsI IEPEMEHHBIMHU. MeToab! NxX 2 2
pelIeHusl.
90 I'padmaeckwuii ciocod pemeHwst ypaBHEHUH 1 HEPABEHCTB C ABYMS 2 2
MIepPEeMEHHBIMHU.
91 I'padraeckuii criocob penreHns ypaBHEHHH 1 HEPABEHCTB C IBYMS 2 2
TIepEeMEHHBIMU.
92 IpakTrueckas pabora 26. Pemenne ypaBHEHN 1 HEPABEHCTB Pa3IMYHBIMU 2 2
METOJIaMHU.
93 Pemenue 3a1au Ha COCTaBIIEHUE YPAaBHEHMUIA. 2 2
94 Pemenue 3a1au Ha cOCTaBIE€HHUE YPAaBHEHHUN U CUCTEM YPaBHEHHUM. 2 2
95 Pewienue npukiaonvix 3a0au ¢ UCHOIb308AHUEM 260MEeMPUYECKUX Mooeell. | 2 2
96 Pewienue 3agau no teme «YpaBHEHUSI 1 HEPABEHCTBAY. 2 2
97 Pemenue 3agau o Teme «YpaBHEHMSI U HEPABEHCTBA» 2 2
08 [pakTuueckas padora 27. Pemenne 3aga4d no teme «YpaBHEHUS U 1
HEPABEHCTBA»
HUTOI'O Bo 2 cemecTpe 115 54 53 4 |4
IIpomexxyTouHas aTTecTalus 8 hopme:
JnddepenunpoBanHblii 3aueT B 1 cemecTpe
KontposibHas paboTa Bo 2 cemecTpe
Bcero 195 90 89 8 |8

VP — ypok; 113 — npaktuueckue 3anstus; K — koncynpranum; CP — camocrostensHas padora; 113 (Kypcus) — npodeccroHaaIbHO — OpUEHTHPOBAHHBIA MOIYJIb




4. MartepuajibHO-TeXHHYECKOe olecredeHue IMpenoJaBaHusi y4eOHOro
npeaMetra«MaTreMaTuKa»

OcBoenue mporpamMmbl yuyeOHOTOo TpenMera «MaTeMaThukay MpeanoiaracT
HajMune ydyeOHoro kabmHera «MaremaTtnka», B KOTOPOM UMEETCS BO3MOXHOCTh
oOecrieunuTh CBOOOIHBIN JOCTYI B ceTh MIHTEpHET BO BpeMs y4eOHOTO 3aHSTHS U B
MEPUOJT BHEYYEOHOW JMEATEILHOCTH OOydJaronuxcs (JEKTPOHHBIM KHHTaM,
MpakTUKyMaM, TecTaM), MpeaycMOTpeHa AucTaHIMoHHas (opma (pabota uepes
MHTEPHET Pecypchl, paboTa B CHCTEME JUCTAHIIMOHHOTO 00Y4YeHHs Ha 00ydaromiei
miatdopme Moodle 1.1.).

Obopyoosanue yueodnoz2o kabunema:
[Tocagounbie MeCTa IO KOJIUYECTBY CTYICHTOB,;
PaGouee MecTo npenoaBaTes;
Knaccnas nocka;
Kommnwrotep B cOope: cucTeMHBIN 06JI0K, MOHUTOP, KJIaBHATypa, MBIIIIb;
[IpoeKIMOHHBIN KpaH;
MynbTUMEIUAIPOEKTOP;
CpencrtBa TeIeKOMMYHUKAIMU (JIOKaJIbHAs CETh KOJUIEIXKA);
MynbsTUMeEInapecypchl MO MaTeMaTHKE.

Texnudyeckoe ocHalleHHe KaOWHETa TNIpeaycMaTpuBaeT JIHUCTAHIIMOHHBIC
(dbopmbl pabOTHI.

CpencrBa oOyYeHUs MpPU JUCTAHIIMOHHOW ¢opMe (HOpPMATHBHO-CIIPABOYHAS
JUTEpaTypa, KOMIUIEKT IUIAKaTOB, TEMAaTHMYECKUX CTEHJOB, HHCTPYKIMOHHBIC
CTEHJIbl, MYJIbTUMEIUNHBIA KOMIUIEKC. JIOKanpHAs CETh KOJUIE/KA, TPOTPAMMHOE
obecrieueHue oO0MMEro M MPOPECCHOHATBHOTO HA3HAYCHUS, KOMIUIEKT y4eOHO-
METOJIUYECKON IOKYMEHTAIUN).

B ycnoBusiX 1UCTaHIIMOHHOTO O0YyYEHUS:

- MHCTPYKT&X W BblJaya 3aJaHus MPOU3BOJUTCS HA AJIEKTPOHHOM pecypce
KOJIJIeKa;

- oOpaTHas CBsI3b M KOHCYJIbTAllUM OCYIIECTBIISIOTCS HA JIEKTPOHHOM pecypce
kosutemka u Chepym;

- BBINOJIHEHHBIE 3aJlaHUsl XPaAHATCS Ha DJJEKTPOHHOM pecypce B paszjiene
W3y4aeMOM JUCIUIIIINHBI.

B cocraB = y4eOHO-METOAMYECKOTO U  MaTepUalIbHO-TEXHUYECKOTO
o0ecrieyeHrss TNPOrpaMMbl  yuyeOHOW AMCHUIUIMHBI «MaTtemaTtuka» BXOJIUT
ouodauomeunwlil hono.

B OuOnuoreunbii  (poHA BXOAAT YYEOHUKH, Y4EOHO-METOAUYECKHUE
KOMILJIEKTHI, 00€CeunBatOuIMe OCBOEHUE YUEOHOU NUCHMIUIMHBI «MaTemaTukay,
PEKOMEHIOBaHHbIE WJIM AOIMYIICHHbIEC IJIs1 MCIOJIb30BaHUS B MPOHECCUOHATbHBIX
0o0pa30oBaTeNbHbIX OpraHu3alUsaX, Peaju3yolruXx 00pa30BaTEIbHYIO MPOrpaMMy



cpendero obmero obOpaszoBanus B mpenenax ocBoeHus OITOII CIIO na 6ase
OCHOBHOTO 00111eT0 00pa30BaHMUs.

bubnuorteunsiii  QoHJ MOMOTHEH SHIUKIONEIUSMH, CIPABOUYHUKAMH,
CJIOBapsIMU, HAYYHON U HAYYHO-IIONYJISIPHOW JINTEPATYPON U IPYTOM JINTEPATYPOU
10 pa3HbIM BOIIPOCAM MAaTEMaTHKHU.

NudpopmanunonHoe odecneyenmne
OcHoBHas JuTEpaTypa

1. bammmakoB, M. 1. Maremartuka [TekcT]: ydeOHHK AJi1 CTYy/I€HTOB yUPEKICHHIMI
CIIO/ M. U. bammakos. - 6-¢ u3a., crep. - M.: Akagemus, 2019. - 254 c.: nB. ui. -
(ITpodeccronanpHoe 0Opa3oBaHue).

2. bammakoB, M. 1. Maremaruka. 3angauynuk [TekcT]: yd4eOHHMK Ui CTYIEHTOB
yupexaenuit CI1O / M. U. bammakos. - 5-e u3g., crep. - M.: Akagemus, 2018. -
416 c.: un. - (IlpodeccuonanbHoe oOpazoBaHue).

3. boromosioB H. B. Ilpaktuueckue 3ansatua no maremaruke. B 2 4. [Tekcr]:
yuebHoe nocodue st CI10/ H. B. boromosnos. Y. 1. - 11-e u3zz., nepepad. u jor. -
M.: FOpaiit, 2019. - 327 c.: un. - (IlpodeccuonanpHoe oOpazoBaHue).

4. boromonoB H. B. Ilpaktudeckue 3aHstus nmo marematuke. B 2 4. [Tekcr]:
yaebHoe mocooue qis CI10/ H. B. boromonos. Y. 2. - 11-e u3x., nepepad. u jor. -
M.: FOpaiit, 2019. - 252 c.: un. - (IlpodeccuonansHoe oOpa3zoBaHue).

5. I'puropees, C. I'. Maremaruka [TekcT]: yueOHUK AJisi CTYACHTOB YUYPEKICHUN
CIIO / C.T. I'puropses, C. B. UBonruna; mox pea. B. A. I'ycera. - 14-e usn., crep.
- M.: Axanemust, 2019. - 416 c.: uB. wi. - (ITpodeccronansHoe 06pa3oBaHue).

JlonoiHUTEIbHAS JIUTEepaTypa
1. Anrebpa u Hauana matematuueckoro aHanusa. 10-11 kmaccel [TekcT]: yueOHUK
Uil o0leoOpa3oBar. yUpeXKJICHUM ¢ TMpuil. Ha 3JEKTpoH. Hocutene/ A. H.
Konmoropos, A. M. A6pamos, 0. I1. Aynuunsis; pen. A. H. Koamoropoga. - 21
u3a. - M.: IIpocsemenue, 2012. - 384 c.: uin.
2. T'eomerpus. 10-11 xn. [Tekct]: yueOHUMK a1 001Ie00pa3oBaT. yUPEKICHHM:
0a3oBbiii W mnpoduibHbd ypoBHu/ JI. C. AtanacsH, B. ®. byryzos, C. b.
Kanommes. - 19 uzn. - M.: [Ipocsemenne, 2010. - 255 c.: uin. - (MI'Y-mkoure).
3. ManasH, A. A. Maremaruka [Tekcr]: yueOnux/ A. A. HdanasH. - 2 u3a. - M.:
®dopym, 2010. - 544 c. - (IIpodeccrnonanbHOEe 00pPa30BaHKE).

DJIeKTPOHHbIE HH(POPMAIIHOHHBIE Pecypchl
1. www.fcior.edu.ru (denepanbHbii LEHTP UH(OPMAMOHHO-
00pa3oBaTeIbHBIX PECYPCOB).

2. wwww.dic.academic.ru (Akagemuk. CjIoBapu U SHIIUKIIONEIUN).

3. www.booksgid.com (Books Gid. DnexktponHast 6ubiroTeka).



4. www.window.edu.ru (Enunoe OKHO J0CTyTa K

oOpa3zoBarenbHBIM  pecypcam). www.st-books.ru  (Jlyummas
ydueOHas IUTeparypa).

. www.alleng.ru/edu/phys.htm (ObpazoBarenbHbIC pecypchl
Nurepnera — MatemaTuka).

. www.kvant.mccme.ru (Hay4YHO-TIOMYJIAPHBIHI
busnKo-MaremMaTuueckuil xxypHan « KBanry).
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