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1. ITosicHuTe/IbHASA 3aIIHCKA

PaGouas mporpamma ydeOHOro mnpeamera«MaremaTuka» pa3zpaboTaHa Ha
ocaHoBannu TpedoBanui ®I'OC COO, ®OIT COO u ®I'OC CIIO mis peanusanuu
o0Opa3oBaTeIpHOM MporpamMMEbl 1Mo crenuaabHocTH49.02.02 AnantuBHas Qu3ndeckas
KyJbTYypa.

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, OOBEKTOB, 3a7ad, PEHICHUH, PacCyKICHUH, BOCIPUUMYHBOCTHK
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 W (DOPMYJIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIIOBUSMHH
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;

ONEpPUPOBATh MOHATHAMH: TpaUKH MMOKa3aTeIbHOU, JOTapu(PMHUUECKON 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:

ONEpPUPOBATh  MOHATUSIMHU:  TIOCIEIOBAaTENbHOCTh, apupMeTHUecKas U
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;

WCIIOJb30BaTh MPOU3BOAHYIO I HAXOXKJICHHWS HAWIYYIIErO pELICHUS 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;

KJIacCCH(UIIMPOBATh B3aMMHOE PACIOJIOKEHHE TMPSIMBIX U INIOCKOCTEH 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 3ajaqd Ha  BBIYHUCJICHHC  YIJIOB MCKIY
CKpCIIUBAOIIUMHUCA TIPAMBIMH, MCIKIY HpSIMOﬁ N IUIOCKOCTBbIO, MCIKIOY
IIOCKOCTAMU, ABYTI'PAHHBIX YIJIOB.

MHOrorpaHHMKH U TeJia BPallleHHs :

ONEPUPOBATh TOHSITHSIMH: MHOTOTPAHHHK, BBINYKIBIA W  HEBBITYKJIBIH
MHOTOTPaHHHK, 3JICMEHTHI MHOTOI'PaHHUKA, IPABHIILHBI MHOTOTPaHHUK;
pacmo3HaBaThb OCHOBHBIC BHJbl MHOTOTPAHHUKOB (MHpaMuja, MPHU3MA,
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, TMPeoOpa3oBBIBATH W  HMHTEPIPETUPOBATH  WH(MOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUSCKUX (PUTypax, MPEJACTaBICHHYIO Ha YepTekKax
U pUCYHKaX;

ONEPUPOBATh TMOHATHSIMH: IWIMHIPUYECKAs IOBEPXHOCTh, OOpa3yromme
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;

NPUMEHSTh  TPOCTEHINE  MPOTPAMMHBIE  CPEICTBA W 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
BEKTOpaMH, CKAJISIPHOE IMPOU3BEACHUE, PACKIAIbIBATh BEKTOp IO JABYM
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
JAHHBIX COOBITHI, COOBITHE, MPOTHBOIOJIOKHOE JIAaHHOMY 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;
ONEepUPOBAaTh MOHATUSAMHU: HCIBITAHUE, HE3aBUCUMbBIE HCIBITAHUSA, 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 MPUMEHSAETCS MaTEMaTHYECKOE OKHUJAHHWE CIIy4alHOMH
BEJINYMHBI HaxOJWTh MAaTEMATHYECKOE OXHIAHUE TI0 JIaHHOMY
pacpeeseHuIo;

UMEThH MPECTABICHUE O 3aKOHE OOJIBIINX YHCET,

MMETh MPEICTABIEHUE O HOPMAJIBHOM PaClpe/IeICHUH.



3. Conepxanne yueoOHoro npeamera«MaremaTuka

Paznen 1. Yncaa u BoIruMCJIeHUS

MHOK€eCTBO, OlepalMi HaJ MHOXKecTBaMu. [[uarpammer Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara il OMMCAHUS PEabHBIX
MPOIIECCOB M SIBJICHUM, MPHU PEIICHUH 3aJa4 U3 JIPYTHX Y4YEOHBIX MPEIMETOB.
Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

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

Panmonansupie yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JIPOOW, MPOIEHTHI,
OeCKOHEUHbIE  MepuoAudeckue napodu. ApudmeTudyeckue  omepanud  C
paIMoOHAIbHBIMU YUCJIaMU, TPeo0pa30BaHus YUCIOBBIX BhIpakeHUH. [Ipumenenue
IpoOeil U MPOIEHTOB ISl PEIICHUS TMPUKIAJHBIX 3a7ad U3 Pa3IMYHbIX OTpaciei
3HAHUU U PEATbHOU KU3HMU.

JelictBuTenbHble 4ncna. PanuMOHaIbHBIE W HpPpalMOHAIBHBIE YHUCHA.
Apudmernueckue onepanuu ¢ AEHCTBUTEIbHBIMH uuciaamu. [IpubnmxEHHble
BBIYHCIICHUS, IPABUJIA OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUMN.

Crenenb ¢ 1uensiM  nokazateneM. CranpaptHas  dopma  3amucu
JNEUCTBUTENBHOTO uMcia. Mcmonb3oBaHue MOAXOondmie  (GopMbl  3amucu
JNEUCTBUTEIILHBIX YHUCEN JJIsi PEUICHUS] MPAKTUYECKUX 3a7ady W MPEJACTABICHUS
JNAHHBIX.

IIpakmuueckoe 3ansimue 1. [IpolIeHTHI B pellIeHUH MPOPECCUOHATIBHBIX 3a/1a4.
Camocmoamenvnas paboma 1.HaxoxneHne HEW3BECTHOM  BEJIMYMHBI B
podheCCHOHANIBHBIX 33/1auax.

Pa3nen 2. KopHu, crenenu, Jorapupmsi

ApubdmMernuecknii  KOpeHb  HaTypaidbHOW  cremeHu.  JleWictBus ¢
apu(PMETHICCKUMH KOPHSIMH HATyPAJTIbHON CTETICHHU.

ToxaecTBa U TOXKIECTBEHHbBIE TPEOOPA30BAHUS.

Crenenb ¢ panuoHalbHBIM  TOKa3zarteneM.  CBOWCTBAa  CTENEHHU.
[IpeoOpa3oBaHrie BBIpAXKEHUM, COACPKAIMIMX CTENEHH C  PalMOHATbHBIM
MTOKA3aTEIIEM.

Pemienne wuppanvoHadbHBIX YpaBHEHUW W HepaBeHCTB. llokazarenbHbie
YPaBHEHHUS 1 HEPABEHCTBA.

Jlorapudm  uymcna.  JlecaTMuHblE M HATypaJbHbIE  JIOTAPU(PMBI.
[IpeoOpa3zoBanue BbIpaXKEHUH, cojepkamux jgorapudmel. Jlorapudmuueckue
YpaBHEHUS U HEPABEHCTBA.

Ilpakmuuecroe 3auamue 2. BbIMOTHEHUE TOXIECTBEHHBIX MPEOOpa3oBaHUI Ha
CTEMEHHBIMH BBIPAKEHUSIMU.

Ilpaxmuuecxoe 3ansmue 3. PenmieHne NpOoCTEUIINX MMOKA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

IIpaxmuueckoe 3ansamue 4. IIpeoOpazoBanue J0rapu(pMUYECKUX BbIPAKEHUN.
llpakmuueckoe 3ansamue 5. Pemenune 3amad no teme «KopHu, cremneHu,
JTorapu@mbI.

Camocmoamenvrnasa paboma 2. Pemenne npodecCHOHANbHBIX 3a/1a4 ¢ TOMOUIBIO
YPAaBHEHHI U HEPABEHCTB.



Pa3pnea 3. IlpsiMble M IJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE MOHATUA  CTEepeoMeTpuu. Touka, mpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IIOCTPOEHHUU CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUHH CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe NpsIMBIX B IPOCTPAHCTBE: IEpPECEKarolInecs,
MapajulelibHble W CKpelIuBaronmecs mnpsMble. [lapamnenbHOCTh NPSAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MApAJUIEIBHBIE TpPAMBIE B IPOCTPAHCTBE,
NapajlIeIbHOCTh TPEX MPSAMBIX, NMAPAUIEIIBHOCTh NPSIMOM U IJIOCKOCTH. YTJBI C
COHANPaBJIECHHBIMU CTOPOHAMH, YIOJI MEXAY TMpPSAMbIMH B THPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEN: napasuiejibHbIe IJIOCKOCTH, CBOMCTBA
napayieNibHBIX  TulockocTed. [lpocreiimme mpocTpaHCTBEHHbIE (UTYphl  Ha
IUIOCKOCTH: TETpadJip, KyO, napajjiesienumnesa, NoCTPOCHUE CEUeHUH.

[lepnieHAUKYISPHOCTD NPSIMOW U IJIOCKOCTH: NMEPHEHIUKYIISIPHBIE MPSIMBIE B
MIPOCTPAHCTBE, MPSAMBIE MapaUICIbHBIE W NEPICHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOU
MIEPIICHINKYJISIPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPAMOU U
IJIOCKOCTBIO, JABYIPaHHBIA  Yroj, JIMHEWHBIM Yroja JBYTPAHHOTO  yTJIA.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPU3HAK NEPHNEHIUKYJAPHOCTH  JIBYX
I0cKocTe. Teopema 0 TpEX NEPIEHAUKYIAPAX.
llpakmuueckoe 3anamue 6. IlpuMeHEHHE MPU3HAKA MAPAIECTBHOCTH MPSIMON M
IJIOCKOCTH IIPU PELICHUH 3a/1a4.
llpaxmuueckoe 3ansamue 7. HaxoxaeHue yria Mex1y IpsAMON U INIOCKOCTBIO.
Ilpakmuuecxoe 3anamue 8. Pemenue 3amay mo teme: «lIpsMble W MmIIOCKOCTH B
IIPOCTPAHCTBEY.

Paszpnen 4. KomOnnaropuka

KomMOunaropHoe npaBuio ymHoxeHus. [lepectanoBku u dakropuan. Yucio
couetanuii. Tpeyronpauk [lackans. ®opmyna bunoma HeroToHa.

Ilpakmuueckoe 3awamue 9. PemeHue nNpoCTEHIIMX KOMOWHATOPHBIX 3ajad.
TeopeMbl CII0KEHNS U YMHOKECHUSL.
Pa3znen 5. BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi10ckocTH U B ipocTpaHcTBe. CIOKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4MCIIO. Pa3iioxkeHne BeKTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBWJI JACUCTBHM ¢ Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B ImpocTtpaHcTBe. KoopnumHarel Bektopa. Ilpocreimme 3amadn B
KOOpAMHATax. YToll Mexay BekropamMu. CKaIIpHOE TPOU3BEIECHHUE BEKTOPOB.
Briuncienue yriioB Mexy NpsMbIMUA M THIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBIN
METOJ IPY PELICHUH F'€OMETPUYECKUX 3a/1a4.

IIpakmuuyeckoe 3anamue 10. CyMMa HECKOIBKHX BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha YUCJIO.

IIpakmuyeckoe 3ansamue 11. IlpsmoyronbHas cucTeMa KOOpAMHAT B
npocrpancTBe. KoopauHaTtel BEKTOpA.



Ilpakmuueckoe 3ansamue 12. IlocTpoeHue yriia Mexay BeKTopamu. Beraucienue
CKaJIIPHOT'O MPOU3BEICHHS BEKTOPOB.
Pa3zaesa 6. OcHOBBI TPHTOHOMETPHUH

TpuroHomerpuyeckas OKPYKHOCTb, OIpPEACIICHHE TPUTOHOMETPUUYECKHUX
¢yHKUMA yuciaoBoro aprymeHta. CHHYC, KOCHHYC UM TaHI€HC YHCJIOBOTO
aprymeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YHUCIOBOTO apryMeHTa.

[IpeobpazoBanre  TPUTOHOMETPUUECKUX BBIPAKECHUM. OcCHOBHBIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

Pemienne TpuroHoMeTpuyecKux ypaBHeHUH. lIpumMepsl TPUTOHOMETPUYECKHUX
HEPaBEHCTB.
lIpaxmuueckoe 3anamue 13. OCHOBHbIE TPUTOHOMETPUUECKUE TOKIECTBA.
IIpakmuyeckoe 3ansimue 14. @OpMyJbl CIOXEHUS, IBOMHOTO M IMOJIOBUHHOIO
aprymMeHTa, IPUBEICHHUS.

Ipaxmuuecxoe 3anamue 15. TlpeoOpa3zoBaHre MPOCTEHIINX TPUTOHOMETPHUICCKUX
BBIPAKECHUN.

Illpakxmuuecxoe 3aunamue 16. Pemenue nDPOCTEUIIMX TPUTOHOMETPHUECKUX
YpPaBHEHUM.

lIpakmuueckoe 3ausamue 17. PelieHne MNPOCTEUIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB.

lIpaxmuueckoe 3ansamue [8. Pelienue 3aja4 1o BCEMY Kypcy.

Pa3zpen 7. ®yHkuuu u rpadpuxu

Oynkumsa, cnocoObl 3amaHus Qyskuuu. [paduxk ¢ysknuu. Bzaumbo
oOpaTHbI€ (PYHKITUH.

OO6nactp omnpeseneHus ¥ MHOXKECTBO 3HaueHud QyHkiuu. Hymu ¢yHKumu.
[TpoMexyTKH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

Oynkmus. [epuognyeckue Gyuakmun. [[poMexyTKn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHHUMYMBI (GyHKIuH. Hambonbliee u HauMeHblee 3HAYCHHE
(yHKUIMH HA TPOMEKYTKE.

CrenenHast yHKIMS ¢ HATYpajibHBIM M LIETBIM MOKa3atTeneM. E€ cBolicTBa u
rpa¢uk. CpoiictTBa u Tpaduk KOpHA n-oil creneHu. I[lokazarenbHas u
norapupmMuyeckass (yHKUHUU, WX CBOMCTBa M rpaduku. TpuroHomerpuueckue
¢bynkuuu, ux cBoMcTtBa u rpaduku. [lokazatenbHas u JorapupmMuyeckas
(yHKIIUHU, UX CBOMCTBA U TpadUKHU.

Hcnonb3oBanue rpadukoB GyHKUUNA AJ pEUICHUS YPaBHEHUN W JIMHEHHBIX
cucrteM. Mcnonb3oBanue rpadukoB (YHKIUM Ui UCCIEIOBaHMS MPOLIECCOB U
3aBHCUMOCTEH, KOTOpbIE BOZHUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Ilpaxmuueckoe 3anamue 19. OnpenenieHUe YETHOCTH W HEYETHOCTH PA3IMUHBIX
byHKIHi.

Ilpakmuuecxkoe sanamue 2(0. IlocTpoeHue rpauKOB TMOKA3aTEIbHBIX H
aorapu(pMuyecKkux (QyHKIHMA.

IIpakmuueckoe 3ansimue 21. Pemenue 3aga4 no teMe «OyHKIUU, UX CBOMCTBA U
rpaduxm.

Pa3znes 8. MHOrOrpaHHMKHU M TeJIa BpalleHUs



[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOIPAHHUKA, BBIMYKJIbIC
Y HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yroyibHas
Mpu3Ma, TPaHU U OCHOBAHUS MPU3MBI, MPsSMasi U HAKIIOHHAS MPU3MBI, OOKOBas U
MOJIHAS MIOBEPXHOCTh MPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuienenunea M ero cBoicrtBa. Ilupamupa: n-yrojibHas nupamuja, rpaHud |
OCHOBaHHUE MUPaMUbI, OOKOBas U MOJHAS MOBEPXHOCTh MUPAMUJIBI, PABUIIbHAS U
yceu€HHasi MnupaMuga. OJIEMEHThl TpPU3Mbl W TnUpaMmuabl. [IpaBuUiibHBIC
MHOTOTPaHHUKU: TOHATHE MPABUIBLHOIO MHOTOTPAHHHMKA, MpaBWJIbHAS MpU3Ma U
npaBWwiIbHAs TUPAMHUAA, MpaBUIbHAS TPEYroJibHAs NHUPAMHAAa U TPABUIBHBIN
TeTpasap, KyO. IlpencraBieHuve o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadp,
nonexkas’ap v ukocasap. CeueHus npu3Mbl U TUPaAMU/IBIL.

CummMmeTpuss B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MHUpPaAMHUJAX, MapajljieenuIeax,
MPaBUIILHBIX MHOTOTPAHHHUKAX.

Bbluncienre 3J€MEHTOB MHOTOIPaHHUKOB: péOpa, JWaroHajid, YIJbl
[Inomanes OOKOBOW MOBEPXHOCTH W TOJHOM TIOBEPXHOCTH MPSAMOW IPHU3MBI,
IUIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH HPSIMOW MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopeMa O Iulomanu yced€éHHou mnupamuabl. [loHstue o0 o0véMe. OO0BEM
UPAMUJIBI, TIPH3MBI.

[logo6upie Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOLIAASMU
MOBEPXHOCTEH, 00BEMaMU TTOI00HBIX TEJl.

Hummeapuyeckas IIOBEPXHOCTD, oOpasyroiue HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKON MOBEpXHOCTU. [luamHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yolias M OCh, IUIOMIAJb OOKOBOW M ITOJHOM
MTOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yrolle KOHUYECKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOHyC: OCHOBaHME U BEpIIKHA, 00pa3yromias
U OChb, IUIONIaJb OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBI KOHYC:
oOpa3yrolue 1 BbICOTa, OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUaMeTp, IUIOMIaAb IMOBEPXHOCTH CQEphI.
B3aumHoe pacnonoxenue chepsl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
JI01a1b CepHhl.

N300pakeHue Ten BpallleHus Ha MII0CKOCTH. Pa3BépTka nuIuHIpa U KOHYyCA.

KoMmOuHanuu Ten BpaleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHCAHHBIA OKOJO cdephl, cdepa, BOUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAaIlCHUS.

[Tonsitue 06 o6vEMe. OCHOBHBIE CBOWCTBA 00BbEMOB Tel. Teopema 00 00bEM
OpSIMOYTOJIBHOTO Tapajienenunenaa u ciueactsuss u3 Heé. OObEM nuMIMHApa,
KoHyca. O0BEM I1apa U MI0Ialb CPEPHI.

[lonoGupie Tena B mnpoctpaHcTBE. COOTHOLIEHUS MEXAY IUIOLIAASMU
MOBEPXHOCTEH, 00BEMaMU NTOTOOHBIX TEJI.

Ceuenus wmwiMHapa (MapaiebHO W MEPIEeHJUKYJISPHO OCH), CEUYECHHS
KOHYyca(MmapayuielbHOE OCHOBAaHUIO W MPOXOJSIIee 4Yepe3 BEpIINHY), CEUCHHS
mapa.



Ilpakxmuueckoe 3anamue 22.Peuienne 3a1a4 no teme «lIpuzmay.

IIpakmuueckoe 3auamue 23. Pemenue 3aga4u no teme «IIpusma u nupamuaay.
Ipaxmuuecxoe 3anuamue 24. IllocTpoeHne ceUeHN MHOTOTPAHHUKOB.
Ilpakxmuuecxoe 3anwsmue 25. BpluucieHHne IUIOIMIAIM MOBEPXHOCTH M 00bema
LIUJIMH]Ipa U KOHYCA.

IIpakmuueckoe 3anamue 26. BbluuCleHHE IUIOIAAM TMOBEPXHOCTH cdepbl U
oObema 1apa.

CamocmoamenvHnas paboma 3. MHOTOrpaHHUKHA U KpPYIJIble Tejla B UCKYCCTBE U

apXUTEKTYPE.
Pa3zgen 9. Hauana MmaTeMaTHYeCKOr0 aHAJIN3Aa
ITocaenoBaTenbHOCTH, CII0COOBI 3aJIaHUs MMOCJIEJOBATCIILHOCTEH.

MOHOTOHHBIE TOCIEA0BATEIBHOCTH.

Apudmernueckas U reoMmeTpuueckas nporpeccuu. beckoneuHo yObiBaromias
reomeTrpuueckas nporpeccusi. Cymma 6€CKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccur. Popmysa CIOXKHBIX NPOLEHTOB. lcnosib30BaHME MNpOrpeccud JUis
pELIeHHs pealibHbIX 3a/1a4 MPUKJIaJHOrO XapaKTepa.

HenpepsiBHble (yHKIIMH. MeTOA MHTEPBATIOB JJIs PEIICHUS] HEPABEHCTB.

[IpousBognass  ¢ynkuuu. ['eomeTpuyeckuii ¥ (U3HYECKUH  CMBICI
npou3BoAHON. [IpousBoaHbIe 371eMEHTApHBIX (YyHKUIMA. POpMyIbl HAXOXKIACHUS
IPOU3BOIHON CYMMBI, TPOU3BEJEHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne NpOU3BOJHON K UCCIIEI0OBAaHUIO QYHKIMII HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxoxxieHue HanbospIIero 1 HaMMEHbUIET0 3HaueHUs! PYHKIMH Ha
OTpE3Ke.

[IpumMeHeHne MpPOU3BOAHOM Il HAXOXKJIEHUS HAWIY4YIIEro peuieHus B
NPUKIAAHBIX 3aJadax, [UIsl ONpeAeNieHUus CKOPOCTH IpoLecca, 3aJaHHOro
dhopmyIoit umu rpaduKoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3Hbix. IHTErpas, ero reOMeTpuIecKuil u
¢uznyeckuii cmpici. Beruncnenne unterpana no ¢popmyne Hetorona—JleliOnuia.
IIpaxkmuueckoe 3ansimue 27. BpeluucieHrue NPOU3BOAHBIX PA3IMYHBIX (DYHKIIHIA.
IIpakmuueckoe 3ansmue 28. PelleHue 3ajady Ha NMPUMEHEHUE T€OMETPUYECKOTO
CMBICJIa IIPOU3BOJHOM.

IIpakmuueckoe sanamue 29. Iloctpoenue rpadukoB (QYHKIHH TpU MOMOIIU
ITPOX3BOIHOM.

IIpaxmuuecxkoe 3anamue 30. HaxoxaeHWe ONTUMAIBHOIO peE3ysibTara B
npodeccroHambHbIX 3a/1a4ax.

IIpaxmuuecxkoe 3anamue 31. BBIYMCIIEHHE HEONPEAEIECHHOTO U OIPEAECICHHOIO
MHTErpajioB.

IIpakmuuecxkoe 3anamue 32. llpuMeHEHHE ONpPENEIEHHOIO HHTErpana JJis
HAaxO0KJICHUS IIOIIAIA KPUBOJIMHENHON TPAIICLIAH.

Ilpakxmuuecxoe 3ansmue 33. Pemenume 3amau no teme: «lIpomsBomHas wu
UHTErpan.

Camocmosimenvnas paboma 4. Pemenue 3amau mno Tteme «lIpousBogHas

GyHKIUA.
Pasznen 10. BepoATHOCTBL M CTATHCTHKA



[IpencraBieHne nOaHHBIX C MOMOLIbI0 Tabmuu u jguarpamm. Cpexanee
apu(pMeTHIeCKOe, MeInaHa, HauOoJbIllee W HAWMEHBIIEE 3HAYCHUS, pa3Max,
JUCIEPCHS U CTAHIAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CrnydaiiHble KCIIEPUMEHTHI (ONBITHI) U CIIy4dailHble COOBITHS. DJIEMEHTAPHBIE
coObITUs (MCX0Jbl). BeposTHOCTh ciaydatHOro coObITHSl. Ban3ocTh 4acToThl U
BeposiTHOCTH  coObiThil.  CilydailHble  ONBITBI  C  PAaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodaTHOCTH  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepatu HaJ COOBITUAMMU: TIEpeceUeHre, O0bEAMHEHUE, TPOTUBOIIOIOKHBIE
coObITus. J{uarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEM.

VYciioBHasE BEPOSTHOCTb. YMHOXKEHUE BEPOSTHOCTEU. JlepeBo ciydalHOro
sKcriepuMenTa. @opMmyia MmoaHoN BeposiTHOCTH. HesaBrucruMbie cCOOBITHS.

bunaphbiil ciiyyaliHbIi ONIBIT (MCHBITAHUE), YCIIEX U HeyJauya. He3aBucrumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUHM 10 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIBITAHUN bepHysum.

Cnywaninas  BenuuumHa. Pacnpenenenume  BeposATHOcTeW.  [marpamma
pactpenenenus. [Ipumepsl pacrpenenceHui, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMHMAJIBHOE.

UucnoBele  XapaKTEPUCTUKH  CIyYalHBIX  BEJIMYMH: MAaTeMaTHYECKOE
OKMJIAHUE, JUCIIEpCHUs MU CTAaHJAPTHOE OTKJIOHEeHHE. [Ipumepbl npUMEHEHUs
MAaTEMAaTHYECKOI0 OXKUIAHUA, B TOM YHCIIE B 3aJadyax W3 MOBCEAHEBHOW KU3HHU.
MaremaTruyeckoe oxujaHue OMHAPHOW Ciy4yallHOM BelUYuHBI. MaTeMaThyeckoe
O0XXUJAHUE CYMMBI CIy4YaWHBIX BEJIMYMH. MaremaTnuyeckoe OXHJaHue U
JUCTIEPCUS] TEOMETPUUECKOTO U OMHOMHUAIBHOTO PACIIPEIECTICHUI.

3akoH OONBIIMX YKCET M €ro pojb B Hayke, MNPUPOAE M OOIIECTBE.
Br160opouHbIil METOI HCCIIEOBAaHUM.

IIpuMepbl HENPEPBIBHBIX CIy4YaHbBIX BeJWduH. [loHATHE O IIOTHOCTH
pacrpeneneHus. 3a1adn, NPUBOASIIME K HOpMaIbHOMY pacupeaeneHuto. llonsatue
0 HOPMAJIbHOM PacCIpeEICHUN.

IIpakmuueckoe 3anamue 34. PellieHne KI1aCCUYECKUX 3aa4 TEOPUH BEPOSATHOCTEM.
IIpakmuueckoe 3anamue 35. Berauciaenue 4uciaoBeix xapakrepuctuk [[CB.
lIpakmuuyeckoe 3ansimue 36. BbIOOpKU 1 BRIOOpOUHBIC pactipeneneHus. CocTaBieHue
3aKOHA CTATUCTUYECKOro pacrpeneneHus BblOOpku. [locTpoeHuwe monmuroHa u
THCTOIPaMMBL.

IIpakmuueckoe 3ansmue 37. Pemenue 3a1ad TB u MaTeMaTnyeckoi CTaTUCTHKH.
Pa3znesn 11. YpaBHeHUs1 M HEPABEeHCTBA

[TokazaTenbHbIe ypaBHEHUS U HepaBeHCTBa. Jlorapupmudeckue ypaBHEHUS U
HEPABEHCTBA.

CucreMbl JTMHEWHBIX yYpaBHEHMI. PenieHue npukiagHbIX 3a7ad C MOMOIIBIO
CUCTEMBI JIMHEMHBIX YypaBHEHUH. CHCTEMBI M COBOKYIHOCTH PallMOHAJIBHBIX
YPAaBHEHUU U HEPABEHCTB.

IIpumeHenne  ypaBHEHUH, CHCTEM U HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3ajJad W3 pa3judHbIX 00JlacTell HAYKHM W peaabHOU
KU3ZHU.



VYpaBHeHue, KopeHb ypaBHEeHHs. HepaBeHCTBO, pelleHUE HEPABEHCTBA.
Meton wHTepBasnioB. PereHue mensix u ApOOHO-pAIMOHAIBHBIX YPaBHEHUW W
HepaBeHCTB. lcmonb3oBanue rpadukoB (PYHKUMNA 7S pEIICHUS YPaBHEHUNA H
JIMHENHBIX CUCTEM.
llpaxmuueckoe 3auamue 38. PellleHWe ypaBHEHHI W HEPABEHCTB PA3IWYHBIMU
METOJAMH.
lIpakmuueckoe sanamue 39. PelieHne ypaBHEHH W HEPABEHCTB IpapUUECKUM
METOIOM.
llpaxmuueckoe 3ansmue 4(. PenieHrne ypaBHEHHI B KOMILJIEKCHBIX YUCTIaX.
Ilpakmuuecxkoe 3ansmue 41. T'padpuueckuil cmocoO pelIeHHsS YpaBHCHUH U
HEPABEHCTB C ABYMS IEPEMEHHBIMU.
lIpakmuyeckoe 3anamue 42. PenieHue ypaBHEHHII U HEPABEHCTB Pa3IMYHBIMU
METOJJaMH.

IIpaxmuueckoe 3ansimue 43. PenieHue 3aa4 Ha COCTaBJICHUE YPABHEHHI U CUCTEM
YpPaBHEHUM.

Ilpaxmuuecxoe 3anamue 44. PeumieHue NPUKIAIHBIX 3a4a4 C HCIIOJIb30BaHUEM
F€OMETPUYECKUX MOJEIEH.

Ilpakmuueckoe 3anamue 45. PemeHue 3amay no TemMe «YpPaBHEHUS W
HEPABEHCTBa»

IIpodeccuoHaIbHO — OPMEHTHPOBAHHOE COAEPKAHUE
Pa3znea 1. Ynciia ¥ BIYMCJIEHUA

MHoOxecTBO, onepanuu HaJl MHOXecTBaMu. Jlnarpammel Diinepa—BeHHa.

[IpuMeHeHnE TEOPETHUKO-MHOKECTBEHHOTO  ammapara [ OIUCAHUS
peaIbHbIX

MPOLIECCOB U SIBJICHUH, MPH PEIICHUH 33134 U3 JPYrHX Y4eOHBIX MPEIMETOB.
Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

HarypanbHabie u niensie yncna. [Ipu3Hakn 1e1mMoCcTy HEbIX YNCEIL.

Paunonansabie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JIPOOHU, MPOLICHTHI,
OecKOHEUHblE  mepuoAudeckue apoOu. ApudmeTudyeckue  onepauud C
palMOHAIbHBIMU YMCJIaMU, TPeoOpa30BaHus YUCIOBBIX BhipaxkeHui. [Ipumenenue
IpoOeil U MPOIEHTOB ISl PElICHUs MPUKIAJHBIX 3a]ad U3 Pa3IMYHbIX OTpaciei
3HAaHUU U pEajbHOMN KU3HU.

JleficTBUTENbHBIE uKciia. PalMoHalbHBIE W HPpPALMOHAIIBHBIE YHUCJHA.
ApubdmMerrnyueckne onepamuu ¢ 1elCTBUTEIbHBIMU YrciiaMu. [[pubnmkénnbie
BBIYUCJICHUS, IPABUJIA OKPYIJICHUS, TPUKHUJIKA U OLIEHKA pe3yJibTaTa BEIYUCICHUM.

Cremenp ¢ 1ensiM  mokasarenem. CranpmaptHas  Qopma  3amucu
JeicTBUTENbHOTO 4ucia. lcmomb3oBaHue moaxoismiedn  (Gopmbel  3amwcu
JNEHUCTBUTEIBHBIX YWCEN JUIsl PEIICHMsS] MPAKTUYECKHX 3a7ad U MPEeACTaBICHUS
JTAHHBIX.
lIpaxmuyeckoe 3anamue 1. [IponieHTHI B penieHur nMpodheCCUOHANIBHBIX 33/1a4.
Camocmoamenvnas paboma 1.HaxoxJIeHue HEHU3BECTHOM  BEIMYMHBI B
po(ecCHOHANBHBIX 3a/1a4ax.

Paszpnes 2. KopHu, crenenu, Jorapupmsi



ApubdmMernuecknii  KOpeHb  HaTypaidbHOW  cremenu.  JleWictBus ¢
apu(pMETUICCKUMH KOPHSIMH HATyPAJTIbHON CTETICHHU.

ToxaecTBa U TOKIECTBEHHbBIE IPEOOPAZOBAHUS.

Crenmenp ¢ panuoHalnbHBIM  TOKa3zareneM.  CBOWCTBAa  CTENEHHU.
[IpeoOpazoBaHuie BBIpAXKEHUM, COJAEpXKALUIUX  CTENEHM C  paldOHAJIbHBIM
MTOKA3aTEIIEM.

Pemienne wuppanvoHanbHBIX YpaBHEHUNM U HepaBeHCTB. llokasarenbHble
ypaBHEHUS U HEPABEHCTBA.

Jlorapudm  uymcna.  JlecATMUHBIE M HATypaJbHble  JIOTApPU(PMBI.
[IpeoOpa3zoBanue BbIpaKEHUH, cojepkamux jorapudmel. Jlorapudmuueckue
YPaBHEHHUS U HEPABEHCTBA.

IIpaxmuueckoe 3ansamue 4. IlpeoOpa3zoBanue JorapupMUYECKUX BbIPAKEHUH.
Camocmosmenvras paboma 2. Peuienne npo@eccHOHANbHBIX 337a4 C MOMOIIBIO
YPAaBHEHHUM U HEPABEHCTB.

Pa3znen 3. IIpsiMble U IJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHA  cTepeoMeTpu. Touka, TmpsiMasi, TUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUNH CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe NpsIMBIX B IPOCTPAHCTBE: IEpECEKarolInecs,
napajiebHble M CKpelMBaroluecss mnpsmeie. [lapajsienbHOCTh MPSIMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IMApPAJUICIIbHBIE MpPsIMbIE B  IIPOCTPAHCTBE,
NapaJuIeIbHOCTh TPEX MPSAMBIX, MAPaUIENbHOCTh NPSAMOW U IUIOCKOCTH. YTJbI C
COHAIIPABJIEHHBIMU CTOPOHAMH, YIOJ MEXJIy MNOpsIMBIMU B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: [apajuieIbHbIE IJIOCKOCTH, CBOWCTBA
napajyienbHbIX TUIockocTel. [Ipocteifimme mnpocTpaHcTBeHHBIE (UTYyphl Ha
MJIOCKOCTH: TETpa’dap, KyO, mapaiesenurne;], IOCTPOCHUE CEUYSHUH.

[TepnieHAUKYISIPHOCTH OPSIMOW U ITJIOCKOCTH: MEPHEHIUKYISIPHBIE MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapaUICIbHBIE W NEPIECHAUKYJISIPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOopemMa O NpsSMOu
MEPIIEHAUKYJISIPHON IIJIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPSAMOU U
IUIOCKOCTBIO, JBYTPAaHHBIM  yroJ, JIMHEHHBIM yroJa JBYTPAHHOIO  yIJa.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TOPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[lepneH UKy IApHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
I0CKocTeR. TeopeMa o TpEX NMepHeHAuKyIspax.

IIpakmuyeckoe 3anamue 8. Pemenne 3agau no teme: «lIpsmblie W MIOCKOCTH B

MIPOCTPAHCTBEY.
Pa3znen 9. Hauaja MaTeMaTH4YeCKOIr0 aHAJIN3A
ITocnemoBaTenbHOCTH, CITIOCOOBI 3aJIaHUA IIOCJIET0OBATEIILHOCTEM.

MOHOTOHHBIE MOCIIEIOBATEIBHOCTH.

Apudmernueckas U reoMeTpudeckas nporpeccuu. beckoHeuHo yObIBaromas
reoMmeTpudeckas rnporpeccusi. Cymma 6€CKOHEYHO yOBIBAIOIIEH reOMETPUYECKON
nporpeccur. GopMyna CIOXKHBIX MPOLEHTOB. Mcnonb3oBaHWe NPOrpeccur st
pelieHns peajbHbIX 3a/1a4 TPUKIIAJHOTO XapakTepa.

HemnpepsiBable hyHKIIMH. MeTO HHTEPBATIOB JJI PEIICHUS HEPABEHCTB.



[IpousBomnas  pyskumm. I'eoMmerpuueckuidi. ©W  (QHU3WYSCKUH  CMBICI
npou3BoAHOU. [Ipon3BomHbBIE 37eMEeHTApHBIX (yHKIHA. POPpMyIbl HAXOXKICHUS
MIPOM3BOJHON CyMMBI, MPOU3BEACHHS U YACTHOTO (DYHKITUI.

[IpumeHeHre Npou3BOAHOM K UCCAEAOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTD U
skcTpeMyMbl. Haxoxaenne HanOobIllero 1 HauMEHbUIEro 3HaYeHUs! PyHKIMU Ha
OTpE3KE.

[IpumeHeHne MNPOU3BOAHOM MJIsI HAXOXKJICHHMS HAWIIy4YIIero pEleHus B
OPUKIAIHBIX 3ajadax, JUIsl OIpENeJeHUs CKOPOCTH IMPOLECCa, 3alaHHOTO
dhopmyIion Uiu rpaguKoM.

[TepBooOpaznas. Tabnuia nepBoodpa3Hbix. HTErpas, ero reoMeTpudeckuii u
¢busudeckuit cmbici. Berancnenue nnterpana no gopmyne Hetotona—Jleitouuiia.
IIpakmuyecxkoe 3auamue 30. HaxoxnaeHue ONTUMAIBHOIO pe3yJibTaTa B
poeCCHOHANIBHBIX 33J1auax.

Pa3znen 10. BeposiTHOCTH M CTATHCTHKA

[IpencraBnenne naHHbIX C MOMOMIIbIO Tabmuy u  jguarpamm. Cpennee
apu(pMeTHYeCKoe, MeIHaHa, HauOoJplIee W HaUMEHBbLIEE 3HAYEHUs, pa3Max,
JUCHIEPCHS U CTAHJIAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aiiHbple KCIIEPUMEHTHI (ONBITHI) U CIydailHble COOBITHS. DIIEMEHTApHBIE
coObITUs (MCcX0bl). BeposaTHOCTh ciaydaitHOro coObITHS. Ban3ocTh 4acToThl M
BEpPOSITHOCTH ~ coObITHi.  CrnydaiiHble  ONBITBI  C  PaBHOBO3MOXHBIMH
AJIEMEHTApHBIMU  COOBITUSMHU.  BepodaTHOoCcTH  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepatuu HaJ COOBITUAMMU: TIEpECEUCHHE, O0BEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITus. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYciioBHasE BEPOSTHOCTb. YMHOXKEHUE BEPOSTHOCTEUW. JlepeBO ciaydalHOro
skcriepuMenTa. @opMyiia moHoH BeposiTHOCTH. He3aBrucrumMbie COOBITHS.

buHapHbIil cily4ailHblid ONBIT (MCHIBITAHUE), YCIEX U HeyAada. He3aBucumele
ucnbiTanuss. Ceprst HE3aBUCHMBIX HCHBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUN bepHyu.

CnyvaniHas  BenuuumHa. Pacmpenenenue  BeposATHOcTeW.  [Imarpamma
pactpenenenus. [Ipumepsl pacrpenenceHuid, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMUAJLHOE.

UucnoBele  XapaKTEPUCTUKH  CIyYaWHBIX  BEIMYMH: MaTeMaTH4YECKOE
OKMJIAHWE, [UCIEpCHUs] U CTaHJAPTHOE OTKIOHEeHHE. [Ipumepbl NpUMEHEHUs
MaTEMaTUYECKOI0 OXKUIAHUSA, B TOM YHCIIE B 3aJadyax W3 MOBCEAHEBHOW KU3HHU.
Marematruyeckoe OXujaHue OWHAPHOW ClIy4yalHON BeNIWYWHBI. MaTeMaThdeckoe
O0XXUJAHHE CYMMBI CIy4YaWHBIX BEJIMYMH. MaremMaTnuyeckoe OXHJAaHUuE U
JHUCTIEPCHUS] TEOMETPUUECKOTO U OMHOMHUAIBHOTO PACIIPEICTICHUI.

3akoH OOJNBIIMX YHCEI M €ro pojib B HayKe, MPUPOJEe U OOIIECTBE.
Br100pouHbIi METO/ HCCEA0BaHUM.

IIpuMepbl HENPEPBIBHBIX CIy4alHbIX BeJWYuH. [lOoHATME O IUIOTHOCTH
pacrpeneneHus. 3a1adn, NPUBOASIIME K HOpMaIbHOMY pacnpeaencHuto. llonstue
0 HOPMAJIbHOM PacCIpeeICHUN.

IIpakmuueckoe 3anamue 34. PelmieHne KIaCCUYECKUX 3a7a4 TEOPUU BEPOATHOCTEM.
llpaxmuueckoe 3ansmue 37. Pemienne 3agad TB 1 MaTeMaTnyeckoi CTaTUCTHKH.



Pa3znesn 11. YpaBHeHUs1 M HEPABEHCTBA

[TokazaTenbHBIC YpaBHEHUS U HepaBeHCTBaA. JlorapupmMudeckue ypaBHCHUS U
HEPABEHCTBA.

CucrtemMbl TMHEWHBIX YpaBHEHUM. Perenne npukiagHbeIX 3a1ad ¢ ITOMOIIBIO
CUCTEMBI JIMHEMHBIX YypaBHEHUH. CHCTEMBI M COBOKYIHOCTH PalMOHAJIBHBIX
YPaBHEHUW U HEPABEHCTB.

IIpumeHenne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3aJad U3 Pa3IMYHbIX O0JacTel HayKH U peajibHOU
KU3HU.

VYpaBHeHHE, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pelleHME HEPABEHCTBA.
Meton wHTepBasioB. PereHue nensix ¥ IpOOHO-pAllMOHANBHBIX YpPaBHEHUW H
HepaBeHCTB. VMcmnonb3oBanue rpadukoB (GYHKIUN O pElICHUS YpaBHEHUU U
JINHENHBIX CUCTEM.
lIpakmuueckoe 3auamue 44. PemieHWe NPUKIAIHBIX 33a4 C HCIOJb30BAHUEM
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 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 20 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 36 36 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»
Pa3zjnen 8. MHOrOrpaHHMKH 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 nupaMuaa. Y cedeHHas MUpaMUa. 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 [pakTuueckas padora 16. BeraucneHue miomam moBepxXHOCTH CPephl 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
82 Be16opku 1 BEIOOpOUHBIE pactpenenenvisi. CocTaBleHre 3aK0Ha CTATUCTHIECKOTO 2 2
pactpeneneHusi BbIoopku. IlocTpoenne nonmroda u ruicTorpaMmal.
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:
9K3aMeH B 1 cemecTpe 1
KontposibHas paboTa Bo 2 cemecTpe
Bcero 195 90 89 8 |8
(195 + 18)

VP — ypok; 13 — npaktuueckue 3anstust; K — koncynpranum; CP — camocrositenbHas padora; 113 (kypcus) — npodeccHoHaTBHO — OPHEHTHPOBAHHBIA MOTYJIb




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 Moodler.n.).

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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