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1. NOACHUTEJIbHAA 3AMUCKA

Y4e6HbIvi npeameT «MaTemaTtumka» BxoguT B 06LleobpasoBaTenbHbIN LUK, NOAUNKT 00si3aTenbHble
y4ebHble NpegMeThl U YMTaeTCs Ha NEPBOM Kypce 00yYeHus.

Y4yeGHbli npeameT «MaTemaTuka» nsyyaetcsl Ha 6asoBOM ypOBHE.

1. Nporpamma No MaTemaTuke Ha ypoBHe cpeAHero obwero obpasoBaHusipaspaboTaHa Ha OCHOBe
degepanbHOro rocyaapcTBeHHoro obpasoBaTenbHOro craHgapTta cpegHero obuiero obpasoBaHus ¢
YYETOM COBPEMEHHbLIX MUPOBbLIX TpeboBaHWI, NpeabaABNAEeMbIX K MaTemMaTniyeckoMy obpasoBaHuio, n
Tpaguumi poccurckoro obpasoBaHusa. Peanusaumss nporpammbl N0  MaTematuke obecnevmBaeT
OBnageHne KnoyeBbiMU KOMMETEHLMAMMU, COCTaBMAIOLLNMU OCHOBY  Ans camopasBuUTUAU
HenpepbiBHOrO  obpasoBaHus, LENOCTHOCTb  OBLLEKYNbTYPHOro, JIMYHOCTHOrOM NO3HaBaTENbHOro
pasBUTMSA NIMYHOCTM OByyYaroLwmxcs.

2. B nporpamme no matemartuke yuTeHbl naeun n nonoxeHus « KoHuenuum passntms matemMaTnyeckoro
obpasoBaHus B Poccuiickon ®enepaummny. B cooTBETCTBMU C HA3BaHUEM KOHLENUMMW, MaTemMaTnyeckoe
obpasoBaHMe [OMKHO, B YacCTHOCTW, MPEenOCTaBMnATb KaxaoMy o0O0yyarolemycss BO3MOXHOCTb
OOCTWXEHUSI yPOBHA MaTeMaTUYeCcKnx 3HaHWM, HEOBXO0AUMOro Ans AanbHeWWwen YCNEewwHON >XU3HU
B o6LiecTBe. IMEHHO Ha pelueHne 3ToM 3a4ayum HaleneHa nporpaMmma no MatemaTtumke 6a3soBOro ypoBHsi.

3. B anoxy uncposon TpaHcdopMaLmmn Bcex cdep YenoBeveckon AeaTenbHOCTU HEBO3MOXHO CTaTb
0bpas3oBaHHbIM COBpPEMEHHbBIM YenoBekom 6e3 6a30BoON MaTemMaTU4eckon MOArOTOBKM. YXKe B LUKONE
MaTemMaTmKa CITy>XMT ONOPHbIM NPEAMETOM ANt U3yYEHUSI CMEXHbIX AVCLIMINIIVH, a B )KU3HMW MOCHE LKOSbI
peanbHO HEeOoOXOAMMOCTbIO CTaHOBMTCSH HenpepbiBHOe obpa3oBaHue, 4TO TpebyeT MONHOLEHHON
©asoBoi 06Lleobpa3oBaTenbHOM NOATOTOBKM, B TOM 4YWCe M MaTteMaTudeckon. ATo obycroBneHo
TEeM, YTO B HALUM AHM PACTET YMCIO crneumnanbHOCTEN, CBA3aHHbIX C HEMOCPEACTBEHHbLIM NPUMEHEHNEM
MaTeMaTukn: u B cdepe IKOHOMUKU, U B OusHece, M B TeXHOMOrMYeckMx obnacrsix, u Jaxe B
rymMaHumTapHbix cdepax. Takum obpasom, Kpyr obyyatoLmxcs, Ansg KOTopblX MaTtemMaTuka CTaHOBUTCHA
3Ha4YMMbIM MPEAMETOM, CYLLECTBEHHO PACLUMPHAETCS.

4. MNpakTnyeckasi Nnosfie3HoCTb MaTtemaTuKu obycrnosneHa TeM, 4YTO €€ NpeamMeToMm
ABNATCA PyHOAMEHTAlbHbIE CTPYKTYPbI HALLEro Mupa: NPOCTPaHCTBEHHbIE (POPMbI U KONIMYECTBEHHbIE
OTHOLLEHMS OT MPOCTENLUNX, YyCBaAMBAEMbIX B HEMOCPEACTBEHHOM OMbiTe, A0 LOCTATOYHO CIOXHbIX,
HeOOXOAMMbIX AMNA Pas3BUTUS Hay4YHbIX U TEXHONOMMYECKUX uaen. besa KOHKPeTHbIX MaTeMaTU4ecKmx
3HaHWMN 3aTpyLHEHO MOHMMaHue MPUHLMMNOB YCTPONCTBA M UCMOMb30BaHUS COBPEMEHHON TEXHUKMU,
BOCMPUATME W WHTeprpeTauus pasHooOpasHOW counanbHOW, SKOHOMMYECKOW, MONUTUYECKON
uHdopmaumm, MmanoadeKkTMBHa NOBCEOHEBHAA NpakTUYecKkas OeATenbHOCTb. Kaxgomy 4enoBeky B
CBOEW >KU3HW MNPUXOAUTCSA BbIMNOMHATL OOCTATOYHO CIIOXHbIE PACYE€Tbl M COCTaBMSATb HECIOXHbIE
anropuTMbl, HaxoauTb HYXHble OPMYMbl U MNPUMEHATb UX, BNageTb MPaKTUYECKUMU MpUEMamm
reoMeTpuyeckux M3MEPEHMIN U MOCTPOEHUN, YnTaTth MHOPMaLMIO, NpeacTaBnNeHHy0 B Buay tabnuu,
anarpaMmm 1 rpacdumKkoB, XUTb B YCNOBUSX HEONPEAENEHHOCTM M NOHUMATb BEPOSITHOCTHBIV XapakTep
Cny4YariHbIX COObITUN.

5. 0pgHoBpeMEHHO C paclumpeHmem cdep MNpUMEHEHNUS MaTeEMaTuKM B COBPEMEHHOM 0bLLecTBe
BCE Gonee BaXHbIM CTaHOBMTCSH MaTeMaTUYECKMIA CTUMb MbILLMIEHUS, NMPOSBAAIOLLMIACS B ONpeaenEéHHbIX
YMCTBEHHbIX HaBblkax. B npouecce n3ydeHuss matemaTtukm B apceHarn NpMémMoB U METOLOB MbILLIEHUS
YyerioBeka ecTeCTBEHHbIM  0bpasom BKITOYatoTCA NHAYKLMSA n Aenykums, obobuieHre n
KOHKpEeTU3auusi, aHanu3 u CUHTES3, Knaccudgukaums n cuctemaTnsaumsi, abctparmpoBaHme M aHanorus.
OOBbeKTbl MaTeMaTUYECKUX YMO3aKITHOUYEHWIA, MpaBuia Mx KOHCTPYMPOBAHUSA PacCKpbIBAOT MEXaHWU3M
fIOrM4ecknx MNOCTPOEHUW, CnoCcOOCTBYHOT BbIpabOTKE yMeHMs (opMynupoBaTb, OOOCHOBbIBATL U
OOKa3blBaTb CY)XOEHUS, TEM CaMbiM pa3BMBalOT nornyeckoe MbILLISIEHNE. MaTtemaTtuke
NPUHaANEXuT BeayLlas ponb B hOPMMPOBAHUN anrOPUTMUYECKON KOMMOHEHTbI MbILLMEHUS U
BOCMUTAHMN YMEHWUIN AEACTBOBaTL MO  3adaHHbIM  anroputMam, COBEPLUEHCTBOBATL  U3BECTHbIE
N KOHCTpyMpoBaTh HoBble. B npolecce pelleHuns 3agay — OCHOBHOMN y4eBHON OeATeNbHOCTM Ha ypoKax
MaTeMaTuKN — pa3BUBAKOTCH TBOpYECKas N NPUKagHasi CTOPOHbI MbILLUMEHMS.

6. Oby4yeHne maTemaTmke 4aéT BO3MOXHOCTb pa3BMBaTh Y 00y4aloLNXCA TOYHYHO, paLMOHarnbHY0
N MHPOPMATUBHYIO pedb, YMeHMe OoTOMpaTb Haubornee noaxodlimMe A3bIKOBble, CUMBOMUYECKUE,
rpaduyeckne cpeacTea Anst BblpaXeHUs CYyXXOEHWUIN U HarnsgHoro nx npeacraBneHus.
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7. HeobxoaMmblM KOMMNOHEHTOM O6LUel KynbTypbl B COBPEMEHHOM TOSIKOBaHUM siBnsieTcs obuiee
3HAKOMCTBO C MeTOAaMu MO3HaHWS OEWCTBUTENbHOCTW, MpPeAcTaBreHne o npegMeTe u MmeTode
MaTeMaTuKW, ero OTNMYMA OT METOOOB €CTECTBEHHbIX W FyMaHWTapHbIX Hayk, 06 O0COBEHHOCTAX
NPMMEHEHNS MaTeMaTuMKM [ONs PeleHus HayyHblX M NpuknagHelx 3agad. Takum obpasom,
MaTemaTtumyeckoe obpa3oBaHMe BHOCUT CBOIN Bkrag B (hopMMpoBaHmne obLLel KynbTypbl YeroBeka.

8. N3yyeHne marematvku cnocobCTByeT 3CTETUYECKOMY BOCMWUTAHUIO YernoBeKa, MOHWMaHuo
KpacoTbl M wu3dLLEeCTBA MaTeMaTUYECKUX pPacCyXAEHWUN, BOCMPUSATUIO TEOMETPUYECKUX opM,
YCBOEHUIO UOEN CUMMETPUMN.

9. MpuopuTteTHbIMK LenaMn  obydeHnss maTemaTuke Ha 6a30BOM ypoBHE SABNSAIOTCS:

- (hopMmpoBaHue UeHTparnbHbIX MaTeMaTUYeCKMX MOHATUM (4MCROo, BenuuMHa, reomeTpuydeckas
durypa, nepemeHHasi, BEpPOATHOCTb, YHKUMS), obecneumBalOMX MNPEEMCTBEHHOCTb U
NepcnekTMBHOCTb MaTteMaTmuyeckoro obpasoBaHms obyyaroLLmxcs;

- noABeAeHne obyyatLmMxcst Ha JOCTYMHOM A1 HAX YPOBHE K OCO3HaHWI0 B3aMMOCBSI3U MaTeMaTuKu
N OKpY>KatoLLEero Mynpa, NOHUMaHue MaTeMaTuKy Kak 4acTu obLuen KynbTypbl YeNOBEYeCTBa;

- pasBuTME WHTENNEeKTyanbHbIX W TBOPYECKMX CMNOCOBGHOCTEN OOyYalLWmXCs, No3HaBaTeNbHOM
aKTMBHOCTMW, MCCNeaoBaTeNbCKUX YMEHWUN, KPUTUYHOCTM MbILUIIEHUS, WHTEpeca K WU3ydeHuto
MaTeMaTuKu;

- dopmupoBaHMe (PyHKUMOHANBHOM MaTeMaTU4eckoW rpaMOTHOCTU: YMEHUS pacrno3HaBaTb
MaTeMaTM4eckue acnekTbl B pearbHblX JKU3HEHHbIX CUTyauusix 1 MNpu  U3yYeHUW JOpyrux
y4yebHbIX  NPeOMETOB, MPOSIBIIEHUS]  3aBUCUMOCTEN U 3aKOHOMepHOCTeW, hopMynMpoBaTb UX Ha
A3blke MaTemMaTMku W co3daBaTb MaTeMaTudeckue Mogenun, NPUMEHATb OCBOEHHbIN
MaTeMaTM4eckuin  annapaT ANs peLleHns MPaKTUKO-OPUEHTUPOBAHHBIX 3agay, UHTEPNPeTUpoBaThb U
OLEeHMBaTb NOMyYeHHbIe pe3ynbTaThl.

10. OCHOBHbBIMW FIMHUAMW COOEpPXKaHUs Kypca MaTeMaTuKn ABMSIOTCS: «HMcna n BbIYMCNEHUS»,
«Anrebpa» («Anrebpavyeckme BblpaxeHusi», «YpaBHEHUS U  HepaBeHCTBa»), «Havana
MaTeMaTn4eckoro aHanusar», « eometpus» («FeomeTpuyeckme purypbl n ux ceonctear, «MamepexHve
reoOMeTPUYECKNX BENUYUHY»), «BeposiTHOCTb W cTaTucTukay». [aHHble nWHWM  pa3BMBaOTCS
napannenbHo, Kaxaas B COOTBETCTBUM C COOCTBEHHOW JTIOTMKOW, OAHAKO HE HEe3aBUCUMO OfHa OT
OPYron, a B TECHOM KOHTakTe U B3aumogenctBumn. Kpome aToro, ux obbeguHsieT norumdeckas
coCTaBnsiolas, TPaauLMOHHO MNpuUcyllas MaTemaTuMKe W MPOHM3bIBaloLlas BCE MaTeMaTudeckue
Kypcbl M cogepxaTenbHble nuHun. CdopmynupoBaHHoe B ®PegepanbHOM rocyaapCTBEHHOM
obpasoBaTtenbHOM cTaHgapTe cpefHero obuwero obpasoBanus (ganee - ®roC COO) TtpeboBaHue
«BNageHne MeTogamMu [0oKas3aTenbCTB, anroputMamu pelleHust 3agad, YMeHue dopmynupoBaTtb
onpegeneHuns, akcMomMbl U TEOPEMbI, MPUMEHATb UX, MPOBOAMTL AOKa3aTernbHble PacCyXAeHWs B Xo4e
peLueHuns 3a4ay» OTHOCUTCS KO BCEM KypcaMm, a opMmnpOBaHUE NOrMYECKNX YMEHUI pacnpenenseTcs
no BCeM rogam obyyeHunss Ha ypoBHe cpeaHero obLiero obpasoBaHus.

11. B cooTtBeTcTBMM ¢ PTOC COO matemaTtuka siBnsetcsa obsa3atenbHbIM NpeamMeTom Ha AaHHOM
ypoBHe o6pasoBaHudA. [lporpammon Mo MaTematvke npedycMaTpuBaeTcsl M3yveHue y4vyebHoro
npegmeTta «MatemaTunkay B pamkax TpEX y4yebOHbIX KypcoB: «Anrebpa v Hadana martemMaTU4ecKoro
aHanusay, «leomeTpus», «BeposiTHOCTbL U cTaTucTMka». PopmmpoBaHME IOTMYECKUX YMEHUN
OCYLLECTBIAETCH Ha NPOTSKEHMU Bcex NeT obyvyeHust Ha ypoBHe cpefHero obuiero obpasoBaHus, a
3N1eMEHTbI FIOTMKKN BKITHYAOTCS B COAEPXXaHMWEe BCEX Ha3BaHHbIX BbILLE KypPCOB.

12. Kypc «Anrebpa u Hadyana maTemMaTMyeckoro aHanusa» HBrseTcs OogHMM K3 Hamnbonee
3Ha4YMMbIX B MporpaMme cpegHero obuero obpas3oBaHWsi, MOCKOSIbKY, C OAHOM CTOPOHbI, OH
obecneunBaeT NHCTPYMEHTArbHY 6asy A5s N3y4YeHUst BCEX €CTECTBEHHO-HAYYHbIX  KypcOB, a C
OPYron  CTOPOHbI, POPMUPYET  JlornMyeckoe 1 abCTpakTHOE MbilrieHNe oby4aroLWnxcs Ha ypoBHE,
HeOOXOAMMOM [Afsi OCBOEHMSI KypCOB MHpopmMaTuku, obLLecTBO3HAHMSA, UCTOpPMKU, CrioBecHOCTU. B
pamkax y4ebHoro kypca «Anrebpa 1 Ha4dana mateMaTU4ecKoro aHanusa» odyvaroLmecs oBnageBanT
YHMBEpPCAmnbHbIM SI3bIKOM COBPEMEHHOW Hayku, koTopasi ¢opmMynvMpyeT CBOM [LOCTWXKEHMS B
MaTtemaTmyeckon gopme.

13. Kypc anrebpbl n Hayan MaTemaTMyecKoro aHanv3a 3aknagblBaeT OCHOBY Ansi YCMeLHOro
OBMnageHus 3akoHamu prankm, Xxumun, GUONorMn, NOHMMaHUS OCHOBHbIX TEHOEHUNA  SKOHOMMUKA 1
OOLLECTBEHHON KM3HW, MO3BONSET OPUEHTMPOBATHCS B COBPEMEHHbIX LIMAPOBLIX U KOMMBIOTEPHbBIX
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TEXHOMOrMsaX, YBEPEeHHO UCNonb3oBaTb UX B MOBCEAHEBHOW XM3HWU. B Toxe Bpemsi oBnageHue
abCTpakTHbIMM M JFIOTMYECKN CTPOTUMW  MaTEMaTUYECKMMM KOHCTPYKUMSIMU pa3BUBaET yMeEHue
Haxo4WTb 3aKOHOMEPHOCTU, OOOCHOBLIBaTb UCTUHHOCTb YTBEPXKOEHMS, NCMOMb30BaTb 0606LLEHNE 1
KOHKpeTusaumio, abcTparmpoBaHme u aHanoruno, hopMmUpyeT KpeaTMBHOE U KpUTUYECKOE MbILLIIEHNE.
B xoge u3ydeHusa anrebpbl U Havanm MaTteMaTU4YecKoro aHanmsa Ha YpOBHe cpefHero obuiero
06pa3oBaHms oby4atroLmMecs Nony4aroT HOBbIV ONbIT PELLUEHUS MPUKNaAHbIX 3a4ady, CAaMOCTOSITENIbHOTO
NOCTPOEHUS MaTeMaTUYeCKMX MOLEenen pearnbHbiX CUTyauun W UHTepnpeTauum nonyvYeHHbIX
peLlUeHnn, 3HaKoMATCA C MpMMepaMy MaTtemMaTUyeckux 3aKOHOMEPHOCTEN B npupoae, Hayke n B
WCKYyCCTBE, C BblAAOLLMMNCA MaTEMATUYECKUMU OTKPbITUSIMU U UX aBTOPaMW.

Kypc anrebpbl n Ha4an MaTemMaTU4eCcKoro aHanmsa obnagaet 3HaunTenbHbIM ~ BOCIUTATENbHBIM
noTeHuManoMm, KOTOpbIi peanusyeTcs Kak 4yepe3 y4ebHbIN MaTepuarn, crnocobCTByOLLMI
POPMMPOBaHUIO HAy4YHOTO MMPOBO33PEHUSA, TaKk U 4Yepe3d cneunduky y4ebHOW OeATenbHOCTH,
TpebytoLLEen caMOCTOSATENBHOCTH, aKKypaTHOCTMW, MPOAOIDKUTENBbHOW  KOHLEHTpPaUUM  BHUMaHUSA U
OTBETCTBEHHOCTM 3a MOJTyYEHHbIV pe3ynbTar.

B ocHoBe wmeToamku oby4veHust anrebpe u Havyanam MaTemMaTU4YecKoro adanus3a nexur
AEATENBHOCTHBIN MPUHLMN 0ByYeHuUsI.

B cTpyktype nporpammbl no anrebpe u Havanam adHanmMsa BbIOENAKTCA  cneayloLiune
coaepxaTenbHO-MeToanyeckue nnuHun: «Hucna n BblumcneHns», « PyHkunm n rpadomkmn», «YpaBHeHUS
N HepaBeHCcTBa», «Hauyana maremartunyeckoro aHanumsa», «MHoOxecTBa u noruka». Bce OCHOBHble
coaepXaTenbHO-MEeTOANYECKUE NNHUM U3YYaKTCA Ha MPOTSXKEHMUM ABYX neT obyvyeHus Ha ypOBHe
cpeaHero obulero obpasoBaHWs, €CTECTBEHHO AOMONHAA ApYr Apyra U MOCTEMEHHO HacCbIWasCh
HOBbIMW TemMamu K pasgenamu. [daHHbli y4ebHbI Kypc SBMASIETCA MHTErpaTMBHBIM, MOCKOMbKY
obbeanHAeT B cebe copepXaHue HEeCKONMbKMX  MaTeMaTU4YecKmx  OucuunnuH:  anrebpa,
TPUrOHOMETPUS, MaTeMaTUYECKU aHanu3, Teopuss MHOXecTB W gpyrve. [lo mepe Toro kKak
obyyawlmecss oBnageBalwT BCE 0Oonee LWMPOKMM MatemMaTMyeckMuM annapatoM, Y  HUX
nocnegoBaTtenbHO (POPMUPYETCS U COBEPLUEHCTBYETCA YMEHME CTPOUTb MaTeMaTMYeCKyl0 MOAENb
peanbHOM CUTyaLmmu, MPUMMEHSTb 3HaHWS, NONy4YeHHbIe B Kypce « Anrebpa u Hayana MmatemMaTuyeckoro
aHanusay, Ons pelleHns CaMoCTOATENBHO CPOPMYNMPOBAHHOM MaTeMaTUYeckon 3agadvu, a 3aTtem
WHTEPNPETUPOBATb NOMYYEHHbIN pe3ynbTar.

CopepxaTenbHo-meToauyeckass nuHust «Yucna M BblMMCREHMS» 3aBeplliaeT dopMupoBaHue
HaBbIKOB MCMOMb30BaHUA OENCTBUTENbHbIX YMCEf, KOTOpoe ObiNo HayaTto Ha YPOBHE OCHOBHOIO
obuwero obpasoBaHuda. Ha ypoBHe cpegHero obuiero obpasoBaHMs 0coboe BHUMaHWE yOensieTcs
OPMUPOBAHMIO MPOYHBLIX BbIMUCIUTENBHBLIX HAaBbIKOB, BKMOYaKLWMX B cebsa uncnonb3oBaHve
pasnuyHbIX popM 3anucu OEeNCTBUTENBHOIO YMCHa, YMEHME pauMoOHanbHO BbIMOSMHATL AEACTBUS C
HUMW, OenaTtb NPUKUAKY, oueHuBaTtb pesynbTtar. Oby4datomecss NonyyaT HaBbIKM NPUBIIMKEHHBbIX
BbIYMCINEHUIN, BLINOSIHEHNS AENCTBMIA C 4YuUChaMmu, 3anucaHHbiMW B CTaHZapTHoW dhopme,
UCMNOMb30BaHNA MaTEMaTUYECKNX KOHCTAHT, OLLEHMBaHUSA YNCIIOBbIX BbIPAXXEHWN.

CopepxaTenbHas NUHUA «YpaBHEHMS U HepaBeHCTBA» peanua3yeTcsi Ha MNPOTSXKEHUU BCEro
00yyeHuss Ha ypoBHe cpegHero obuiero o6pas3oBaHuMs, NOCKOMbKY B KaXXOOM pasgerie nporpaMmmbl
NpefyCMOTPEHO peLLeHWe COOTBETCTBYHLWMX 3agad. Obydarowmecs OBnageBaloT pasfnnyHbIMM
MeTo4aMu peLLeHUs LenblX, pauMoHarnbHbIX, MPpaLMoHanbHbIX, NoKasaTeNbHbIX, NorapnMu4eckmnx
N TPUTOHOMETPUYECKUX YPABHEHWIA, HEPABEHCTB W UxX  cucTem. MonyyeHHble  ymMeHus
NCNOMb3yTCH NPU NCCNeaoBaHnM PYHKLMIA C MOMOLLbIO NPOM3BOAHON, peLleHMN NpuKNagHbIX 3agad
M 3aga4y Ha HaxoXaeHne HanbonbLINMX U HAMMEHbLUMX 3Ha4YeHUn pyHKUMK. [laHHas cogepkaTtenbHas
NVHWST BKNOYaeT B cebsa Takke hopMMpOBaHWE YMEHMI BbIMOMHATL pacyéTbl NO  dhopmynam,
npeobpasoBaHns LenbIX, paumoHarbHbIX, MpPaLNOHanbHbIX U TPUTOHOMETPUYECKUX  BbIPaXXeHUI, a
TaKke BbIPaXXEHUN, COAEpPXalnxX CTeneHn u norapudmel. bnarogapsa nsyveHuto anredbpanyeckoro
MaTepuana npoucxXoauT AarbHenlee pasBuMTUE anrOpUTMUYECKOro U abCTPaKTHOrO MbIWIIEHUS
obyyvarowmxcsl, hOpMUPYIOTCA HaBblKM O€OYKTUBHbIX pPacCyXAeHUA, paboTbl C CUMBOMbHLIMU
dopmamun, NpeacTaBneHNs 3akOHOMEPHOCTENW U 3aBMCMMOCTEN B BUOE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3dEKTUBHBIE WHCTPYMEHTbI ANA peLleHUst MPakTUYECKUX N eCTECTBEHHO-
Hay4HbIX 3a7iad, HarnsaHO AEMOHCTPUPYET CBOM BO3MOXHOCTU KaK si3blka HayKu.

CopepxaTenbHo-meToguyeckas nuHua «PyHKUMKM 1 rpadmku» TECHO nepennetaeTcs C ApyrMMun
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NVHUSIMK Kypca, NOCKOSbKY B KAKOM-TO CMbICNe 3a4aéT nocrnenoBaTenbHOCTb U3YyYeHns maTepuana.
M3y4yeHne cTeneHHomn, nokasaTenbHOW, NorapupMuUyeckon U TPUrOHOMETPUYECKUX QOYHKUMA, WX
CBOWCTB U rpacpmkoB, UCMONb30BaHNe (PyHKUMIA ONs  peleHuMs 3adad M3 Opyrux  yyebHbIX
NpeaMEeTOB U pearnibHOM XU3HM TECHO CBA3AHO Kak C MaTeMaTU4eCKUM aHanmM3oM, Tak U C peLleHnem
ypaBHEHUN 1 HepaBeHCTB. [lpu 3aToM 6Gonblioe BHUMaHWE yaensieTcs (QOPMUPOBAHUIO YMEHUS
BblpaXkaTb (PopMyramMu 3aBUCUMOCTU MeXAy PasfnuMyHbIMU BENMYMHAMU, UCCrefoBaTh NOSyYeHHbIe
dyHKUUK, CTpouTb MX rpadmkn. MaTepuan cogepxaTtenbHON MIMHMU HaueneH Ha pa3BuTtne yMeHun u
HaBbIKOB, MO3BONSAIOLMX BblpaXaTb 3aBUCUMOCTM MeXOYy BenuyMHamu B pasnuMyHon dopme:
aHanuTM4yeckon, rpaduyeckon UK crnosBecHon. Ero  wmsyyeHme cnocobeTBYyeT  pasBUTUIO
anropuTMMYECKOro MbILUNEHNS, CMOCOBGHOCTM K OOOOLLEHUIO U KOHKpeTusauun, UCNOMb30BaHUIO
aHanorum.

CopepxaTenbHas nunHUA «Havana MaTemaTtMdeckoro adanu3a» Mo3BONSET CyLEeCTBEHHO
pacWwmpuTb KPyr Kak mMaTemMaTU4eckux, Tak W MNpUKNagHbiX 3agdad, AOCTYMHbIX oby4darowmmcsd, y
KOTOpPbIX MNOSABMASIETCA BO3MOXHOCTb MCCrefoBaTb M CTPOUTb rpadukm QYHKUUR, onpeaensitb ux
HanbonbLMe U HauMEeHbLUMEe 3HAYeHUd, BbIYMCNATb nnowaan duryp n obbEMbl Ten, HaxoauUTb
CKOpPOCTM W YyckopeHusi npoueccoB. CopepxatenbHas NWHUST OTKPbIBAET HOBbIE BO3MOXHOCTU
NMOCTPOEHUS MaTeMaTUYECKNX MoAenen pearnbHbIX CUTYauuin, HAaXOXOEHNS HaWUmMyyLero peLleHns B
npuknagHblXx, B TOM 4UCIe COLManbHO-3KOHOMWYECKMX, 3afdadax. 3HaKoOMCTBO C OCHOBaMu
MaTeMaTM4ecKoro aHanmusa CcrnocoOCTByeT pa3BuUTMIO abCTpakTHOro, ¢oOpMarnbHO- NOrM4eckoro wu
KpeaTMBHOro MbilneHusl, (hOpMMPOBAHMNIO YMEHWUI pacrno3HaBaTb NPOSIBNIEHMS 3aKOHOB MaTeEMaTUKM
B HayKe, TexHUKe 1 nckycctee. Oby4vatolmecs y3HaT O BblAAOLWMXCS pedyrbTatax, NonyYeHHbIX B
Xo[4e pasBMTUSA MaTeMaTUKM Kak Hayku, U nx aBTopax.

CopepxaTenbHo-meToguyeckass  nuHUA «MHoXecTBa M norMka» B OCHOBHOM MOCBsiLLEHA
aNieMeHTam TEOPMM MHOXECTB. TeOopeTMKO-MHOXECTBEHHbIE NPEACTaBNEHNSA NPOHN3bIBAIOT BECb KypC
LIKOMNBbHOW MaTemMaTukm u npegnaraloT Hambonee yHMBepcCarnbHbIM A3blK, O00ObeaMHSIWMN BCe
pasgenbl MaTeMaTUKM U €€ NPUIOXKEHUA, OHU CBA3bIBAKOT pasHble MaTeMaTuyeckne AUCUUNIUHbLI B
eguHoe uernoe. [losTomMy BaXHO [aTb BO3MOXHOCTb OOy4varollemMycs MNOHUMMATb TEOpPEeTUKOo-
MHOXECTBEHHbIN A3blK COBPEMEHHOW MAaTEMaTuKM U MCMONb30BaTb €ro AfS BbIPAXXEHUS CBOUX
MbICMEMN.

B kypce «Anrebpa n Havana MaTemaTMyecKkoro aHanu3a» MNPUCYTCTBYIOT TaKKe OCHOBbI
MaTeMaTM4YeCcKoro MOAENMPOBaHUA, KOTOpble MNpu3BaHbl CHOPMUPOBATL HaBbIKM MOCTPOEHWS
MOZenen peanbHbIX CUTyaLun, UCCNeaoBaHMa 3TUX MoAeren ¢ NOMOLLbI0 annapaTa anrebpbl u
MaTeMaTM4eCcKOoro aHanusa u MHTepnpeTaLmmn NofnyyYeHHbIX pe3ynbTaTtoB. Takne 3agaHuns BrneTeHbl B
KaXkabli U3 pasgenoB nporpamMmbl, MOCKOMbKY BECb MaTepuan Kypca LUMPOKO WUCMOMb3yeTcst Anis
pelweHus npuknagHoelx 3agad. [pu pewweHun peanbHbIX MNPaKTUYECKUX 3agdad  obydarowmecs
pasBuBaloT HabngaTenbHOCTb, YMEHWe HaxoauTb  3aKOHOMEpHOCTW, abcTparnpoBaTbes,
ucnonb3oBaTb aHanorui, o06obwaTtb M KOHKpeTM3upoBaTb npobnemy. [esaTenbHOCTb Mo
POPMMPOBaHUIO HABLIKOB PELLEHMS NPUKITAAHbBIX 3a4a4 OpraHM3yeTcs B MPOLECCEe N3YYEHMs BCEX TEM
Kypca «Anrebpa n Hayana matemaT14ecKkoro aHanmsa.

18. BaxHOCTb Yy4yebHOro Kypca reomMeTpum Ha YpoBHe cpegHero obuwero obpasoBaHus
obycnoeneHa NpaKkTU4eCcKom 3HAYMMOCTbIO MeTanpeaMeTHbIX U NpeaMEeTHbIX pe3ynbTaToB
00yyeHuss reoMeTpuM B HamnpaBfeHUM JNYHOCTHOIO pa3BuUTUSA obyvatowmxcs, OpMUMPOBaHUS
YHKUNOHANBHON MaTeMaTUYECKON rPaMOTHOCTU, U3ydeHns apyrux y4ebHbix aucunnnvH. Passutue y
obyvarmxcs npaBuUIibHbIX NPEACTaBNEHUA O CYLWHOCTU U MPOUCXOXAEHUM TEOMETPUYECKUX
abCTpakuuii, COOTHOLLEHWM peanbHOr0 M ugearnbHOro, XxapakTtepe OTpaXeHus maTeMaTUy4ecKomn
HayKOM $BMEHWA W MPOLLECCOB peanibHoro Mupa, MecTe reoMeTpuM B CUCTEME HayK U ponu
MaTeMaTM4eCcKoro MogenMpoBaH1s B HAy4YHOM NO3HaHMM U B NPaKTUKe cnocobcTByeT hOPMUPOBAHMIO
Hay4YHOro MMPOBO33PeHMS 0OYYaIOLLMXCS, @ TaKKe Ka4eCTB MbILLIEHNS, HEOOX0AMMBIX ANst aganTaumm
B COBPEMEHHOM 00LLEeCTBE.

FeomeTpusa aBnsieTcs ogHMM 13 6a30BbLIX NPEAMETOB Ha YPOBHE cpeaHero obuiero obpasoBaHus,
Tak Kak obecneymBaeT BO3MOXHOCTb UW3YYEHUST KaK OUCUUMIMH  €CTECTBEHHO-HAay4YHON
HanpaBneHHOCTU, TaK U F'yYMaHUTapHOWN.

Jlormueckoe wmbiwneHve, GoOpMUpyemMoe Mnpu MU3yYeHUM OOYy4alrLIMMUCA MOHATUNHBIX OCHOB
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reoMeTpun U NOCTPOEHUWN LIEMOYKM NOTMYECKNX YTBEPXKAEHUA B XO4e peLUeHUs reoMeTpUyecKmnx
3agay, yMeHune BblABUraTb M ONpoBepraTb rMnoTe3bl HEMOCPEACTBEHHO UCMOMb3YIOTCS MPU peLLeHnmr
3aay ecTeCTBEHHO-HaY4YHOro LUKMa, B YaCTHOCTU U3 Kypca (PU3nKu.

YMeHne OopueHTMpOoBaTbCs B NPOCTPaHCTBE WUrpaeT CYLLECTBEHHYK pOfib BO BCeX  obnacTtax
aeaTtenbHoCcTM 4ernoBeka. OpueHTauust 4enoBeka BO BPEMEHW U NPOCTPaHCTBE — Heobxoammoe
yCNnoBue ero coumanbHoro 6biTus, hopMa OTpaKeHUs OKpyXKalLero mMupa, yCrioBue YCMewHoro
No3HaHMS U aKkTMBHOro npeobpas3oBaHusa gencTButensHocTu. OnepupoBaHMe NPOCTPAHCTBEHHBLIMU
obpasamn obbeauHseT pasHble BuAbl y4eOHON M TPyAOBON OEATENbHOCTWU, SABMASETCA OAHUM K3
npodeccuoHanbHO BaXKHbIX KayecTB, MO3TOMY akTyanbHa 3agadva hopMMpoBaHUS y obyyaroLmnxcs
NPOCTPAHCTBEHHOIO MbILWMNEHNS KaK pPa3HOBUOHOCTM 00pasHOro MbIlfIEHNA — CYLLECTBEHHOrO
KOMMOHEHTa B NOArOTOBKE K MPaKTUYECKON AEATENBbHOCTU MO MHOMMM HanpaBneHusM.

Llenb ocBoeHus nporpammbl yyebHoro kypca «leomeTpusi» Ha Ga3oBOM ypoBHe obGyyeHuss —
obuweobpasoBaTenbsHoe U 0OLWEKyNbTYpHOE pa3BuTMe obyvawwmxca 4epe3 obecneveHne
BO3MOXHOCTU nNpuobpeTeHnss M MUCMOMb30BaHMA CUCTEMATUYECKUX FEOMETPUYECKUX 3HAHUA WU
AENCTBUI, cneundmryHbIX reoMeTpun, BO3MOXHOCTM YCMELHOIO NPOAOSPKEHNS  obOpasoBaHus Mo
crneunanbHOCTAM, HE  CBSA3aHHbBIM C NPUKITagHbIM MCMNONb30BaHUEM FrEOMETPUM.

MpropuTeTHbIMM 3adadYamMn OCBOeHus y4vebHoro kypca «[leomeTpuu» Ha 06a30BOM YpOBHe
ABMNAIOTCA:

- bopmupoBaHve NpeacTaBMNeHUs O FEOMETPUM Kak YacTu MMPOBOWM KynbTypbl U OCO3HaHWE eé
B3aUMOCBSI3U C OKPY>KaloLLMM MUPOM;

- opMUpoBaHME MpeAacTaBneHMs O MHOrorpaHHMKax W Terax BpalleHUsl Kak O BaKHEWMLLNX
MaTeMaTU4eCcKMX MOAENsX, MO3BOMSAIOWMX ONUCbIBaTb U U3yyaTb pas3Hble ABIMEHUST OKpYXKaloLlero
Munpa;

- hopMmMpoBaHNE yMEHMS pacno3HaBaTb Ha YepTexax, Mogensax 1 B peanibHOM MUPE MHOTOrPaHHUKN
1 Tena BpaLleHus;

- OBMafieHne MeTo4amMm peLleHnst 3a4a4 Ha NOCTPOEHNUS Ha M30BparkeHNsIX MPOCTPAHCTBEHHbIX ouryp;
- hopMMpOBaHNE YMEHNS ONEPMPOBATL OCHOBHBLIMU NMOHATUSIMM O MHOTOIPaHHMKax 1 Tenax BpalleHus
N NX OCHOBHbLIMUW CBOWMCTBAMU;

- OBMafeHne anropMTMammn pPeLUEHUss OCHOBHbIX TUMOB 3adad, (POPMUPOBaHME YMEHUS NMPOBOAUTb
HEeCnoXHble JoKa3aTerbHble PacCyXAeHUs B XO4e pelleHus CTepeoMeTpuyeckux 3adad u 3agad ¢
NpakTUYeCKMM CoaepXXaHneMm;

- pasBuMTME WHTENNEKTyanbHbIX M TBOPYECKMX CMOCOBHOCTEN OOy4varowmxcsa, Mo3HaBaTeNbHOW
aKTUMBHOCTM, UCCNEeaoBaTENbCKUX YMEHUNA, KPUTUYHOCTU MbILLSIEHWS;

- hopMmnpoBaHne (PyHKUMOHANbHOW rPaMOTHOCTU, pefieBaHTHOW reOMeTpun: yMeHue pacrnosHaBaTtb
NPOSIBNEHUS TEOMETPUYECKUX  MOHSATUN, OOBHEKTOB M 3aKOHOMEPHOCTEW B pearbHbIX XU3HEHHbIX
cUTyauusix “ Npu  U3ydeHUM [Jpyrux Yyy4ebHbIX NpeamMeToB, MPOSABIEHUS 3aBUCMMOCTEN MU
3aKOHOMEpPHOCTEN, (hOpMyNMpPOBaTh MX Ha A3blKe rEOMETPUN U co3aaBaTb reoMeTpuyeckme Mogenu,
NPUMEHSATb OCBOEHHbIN rEOMETPUYECKNIA annapaTt A1 peLleHns NPaKTUKO-OPUEHTMPOBAHHbIX 3a4ay,
WHTEPNPEeTUPOBaTbL N OLEHNBATL NOMyYeHHbIE pe3ynbTaThl.

OTnuumMTensHOM OCOGEHHOCTBIO MporpaMmbl MO FeOMETPUM SBMASIETCA BKIOYEHME B KypC
CTepeoMeTpUnN B Havane ero n3yyeHusl 3agad, pellaemblX Ha YPOBHE WHTYWTUBHOIO MO3HaHUs, U
onpegenéHHeiM 00pa3oM oOpraHm3oBaHHasi paboTa Hagd HUMMK, 4YTO CMOCOOCTBYIOT pPas3BUTUIO
NOrMYECKOrO U MPOCTPAHCTBEHHOIO MbILLMEHMS, CTUMYNMPYET NPOTEKaHNe UHTYUTUBHBLIX MPOLIECCOB,
MOTUBUPYET K AanbHENLLIEMY U3y4YeHMIO NpegMeTa.

MpepnoyTeHne oToaéTcst HarNsAAHO-KOHCTPYKTMBHOMY MeTody 00ydeHusl, TO eCTb TEOpeTMYECKME
3HaHMSA UMEKT B CBOEN OCHOBE YyBCTBEHHOCTb NMPELMETHO-NPAKTUYECKON AesaTenbHocTu. Pa3suTtue
NPOCTPAHCTBEHHbLIX MPEACTABMNEHUN Yy OBy4aloLWMXCs B Kypce CTEPEOMETPUM NPOBOOUTCHA 3a CHET
pelleHs 3ajad Ha Cco3fdaHue NPOCTPaHCTBEHHbIX 00pa3oB M 3adady Ha onepupoBaHue
NpoCTpaHCTBEHHbIMU obpa3amu. Co3gaHne obpas3a NpoOBOAMTCA C OMOPOW Ha HarnsgHoCcTb, a
onepupoBaHne obpa3om — B YCMOBUSIX OTBIIEYEHUSA OT HArMsiAHOCTU, MbICIIEHHOMO M3MEHEHUSA ero
NCXOOHOr0 coaepXXaHus.

OcHOBHbIMM  cogepaTenbHbIMM ~ NUHUAMM  y4ebHoro Kypca «leomeTpusi»  sBNAKOTCA:
«MHororpaHHukny, «[llpaMble 1 NNOCKOCTU B MNPOCTPAHCTBE», «Tena BpalleHus», «Bektopbl n
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KoopAuHaTbl B MpocTpaHcTBe». POpMUPOBAHME MNOTMYECKUX YMEHWUW pacnpeaenseTcs He TONbKOo no
cofepXaTenbHbIM JIMHUAM, HO U MO rogam oby4YeHus Ha ypoBHe cpeaHero obuero obpasoBaHus.

CopepxaHne 06pa3oBaHusl, COOTBETCTBYHOLLLEE NPEAMETHBIM pe3yfbTataM OCBOEHUSA MPOrpamMMbl
no reoMeTpuu, pacnpedenéHHbiM Mo rogam 00yyYeHus, CTPYKTYpPUMPOBaHO Takum obpasom, 4Tobbl
oBnageHue reoMeTpu4yeckMMu NOHATUAMM U HaBblkaMW  OCYLLECTBNAMNOCL  NocrefoBaTenbHO
W MocTynaTenbHO, C CObMiogeHneM  MpuHUMNA  NPEeMCTBEHHOCTW, YTOObl  HOBbIE  3HAHWS
BKIIOYanMCb B OOLLYI0 CUCTEMY [eOMeTpuMYecKux npeacTaBneHn  obyyalowmxcs, paclumpss
n yrnybnsas eé, obpasys NpoYHbIe MHOXECTBEHHbIE CBA3W.

19. YuebHbIi Kypc «BeposiTHOCTb M cTaTucTuka» 6a3oBOro ypoBHS SIBNAETCA NPOOOIDKEHUEM U
pasBuUTMEM OOHOMMEHHOrO y4ebHOoro kypca 6a3oBOro ypoBHS OCHOBHOW LWKOIbI. Kypc npegHasHayeH
Ans dopMupoBaHns y 0By4valoWmXca CTaTUCTUYECKOW KynbTypbl U MOHUMAaHUS pPOnvM Teopun
BEPOATHOCTEN KaK MareMaTU4ecKoro MHCTPYMEHTa ANA M3YYEeHUs] CydarHbiX COObITUA, BENUYMH U
npoueccoB. [lpu wu3yyeHnn kypca oborawjaloTcs npeacTtaBneHus obydarowmxca o MeTogax
UCCrnegoBaHUS  U3MEHYMBOTO  MUpa, pa3BMBAETCS MOHWMMaHMe 3HAYMMOCTUM U OOLIHOCTM
MaTeMaTu4yecKUx MeTOAOB MO3HAHWSA KaK HeoTbeMNeMOW 4YacTu COBPEMEHHOIO0 eCTEeCTBEHHO-
Hay4YHOro MMPOBO33PEHMS.

CopgepxaHne Kypca HanpaBneHO Ha 3aKkpenneHue 3HaHWW, MOMYYeHHbIX MpU U3y4eHun Kypca
OCHOBHOW LUKOMbI U Ha pa3BuTMe NpeacTaBreHnii O CriyYamHbIX BENMYMHAX 1 B3aMMOCBA3SAX MEXAy
HUMW Ha BaXXHbIX NMpUMepax, CHKeTbl KOTOPbIX NOYEPNHYThI U3 OKpy>atoLwero mupa. B pesyneTtate y
obyuvarLmxca AomkKHO copMMpoBaTbCa NpeacTaBreHne o Hambonee ynotTpedbuTenbHbIX U 00X
MaTeMaTu4yeckux  Mogensx, MCnonb3yembix ans onucaHus aHTPOMOMETPUYECKUX 1
aemorpaduyecknx BenuWYUH, MOrpelHocTen B pasfnuyHble poda  U3MepeHUusx, ANMTeNbHOCTU
De3oTkaszHoON paboTbl TEXHUYECKMX YCTPOWCTB, XapakTEPUCTUK MacCOBbIX SIBMIEHWA U NMPOLIECCOB B
obLecTtBe.

B cooTBeTCTBMM C yKasaHHbIMK LEensmMu B CTPYKType y4ebHoro kypca «BepodaTHOCTb n ctatuctmka»
cpegHen wWwkonbl Ha 6a30BOM YpOBHE BblAereHbl CreAyllne OCHOBHbIE COAepXaTerbHble MUHUK:
«CrnyyariHble coBbITUSA 1 BEPOATHOCTUY, « CriyyariHble BENUYUHBI U 3aKOH BONbLUNX Ynuceny.

BaxHylo  yvacTb Kypca 3aHUMaeT n3yyeHue reoMeTpUYecKoro u BMHOMmManbLHOro
pacnpefeneHnin 1 3HaKOMCTBO C MX HernpepbIBHbIMU aHanoramu — rnokasaTenbHbIM U HOpManbHbIM
pacnpegeneHnamu.

CopgepxaHne nuHumM «CriyyariHble COBbITUS U BEPOATHOCTU» CNY>XUT OCHOBOMW ANs (hOpMUPOBaHUS
npeacTaBneHun o pacnpegeneHmm BeposaTHOCTEN MeXdy 3HAaYEHUAMU CriyYarHbIX BenuyuH, a TaKke
aTa nuHua Heobxogmma kak 6asa ons nsyyeHus 3akoHa GonbliMx yncen — pyHaaMeHTansHoro
3aKOHa, AEeNCTBYIOLLEro B Npvpoae 1M obLecTBe M UMetoLLEero MmatemaTnyeckyto dopmanusauuto. Cam
3aKOH OonbLUMX YMcen npegnaraeTcd B 03HAKOMUTENbHOW (hOPME C MUHMMAanbHBIM MCMOSb30BaHUEM
MaTemMaTuyeckoro popmanuama.

Tembl, CBsi3aHHble C HenpepbiBHbIMW CNyYamHbIMW  BENUYMHAMMK, aKUEHTUPYIOT BHUMaHWe
0ByyaloLWMXCA Ha ONUCaHWM U U3YYEHUWN CIydarHbIX ABMEHWA C MOMOLLBIO HEMnpepbiBHbIX (YHKLMWNA.
OcHOBHOE BHMMaHWe ygenseTcs nokasaTenbHOMY W HOPManbHOMY pacnpegeneHusaM, npu 3ToMm
npegnonaraeTcd 03HaKOMUTENbHOE M3y4YeHne matepmnana 6e3 gokas3aTenbCTB NPUMMEHAEMbIX (PakToB.
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2. MNAHUPYEMBbIE PE3YJIbTATbI USYYEHUA

B pesynbTaTe nsyyeHust yuebHoro npeamerta «MaTtemaTuka» CTYAEHT OOMKeH cpopMMpoBaTh crieaylolmne pesynbTaThl:

1) NUYHOCTHbIE

B pesynbTaTe M3yyeHust MaTeMaTUKN Ha YpoBHe cpefHero oblieroobpasoBaHus y oby4yatollerocs 6yayT chopMmrpoBaHbl CreayroLlmne NMYHOCTHbIE pesynbTaTbl:

PesynbTtart

YTOouHeHHbIN pe3ynbtat POl

OpraHusauus
AOCTUXeHus

OueHkKa [OCTUXKeHUA
(Mpucymcmeue Ha 3aHsmuu,
y4yacmue 8 8birnosIHeHUU
y4ebHbIx 3aday u pechriekcuu)

rpaxkgaHCKoro BOCnNuUTaHus.

JIPre1 cchopmMmnpoBaHHOCTb rpaxgaHckom
no3nLmmn oby4aroLLEerocs Kak akTMBHOIO U
OTBETCTBEHHOIO YfieHa POCCUCKOro
obuecTBa;

CchOPMMPOBAHHOCTL  FpaXaaHCKON  No3nLmm
obyvatollerocsi Kak akTUBHOIOM OTBETCTBEHHOMO
yrieHa poccuiickoro obLiecTsa, NpeacTaBreHne o
MaTemMaTU4YEeCKUXOCHOBaxX (PYHKLNOHNPOBaHWMS
PasnNUYHbIX CTPYKTYpP, SSBNIEHUIA, NpoLieayp
rpaxxgaHckoro obuiectsa (BbIGOpbI, ONPOCkl U ApYyroe),
YMeEHWe B3anMOAENCTBOBATL C coLmarnbHbIMM
WHCTUTYTaMWn B COOTBETCTBUU C UX DYHKLMUAMU U
Ha3Ha4YeHneM

npaKTVILleCKOG 3aHATne

MpakTuyeckas pabota

JIPre2 oco3HaHne cBOMX KOHCTUTYLMOHHbIX
npae 1 0693aHHOCTEN, yBaXXeHNe 3aKoHa v

0CO3HaHNe CBOUX KOHCTUTYLIMOHHBIX NpaB U
06s13aHHOCTEN, YBaXXeHWe 3aKoHa U npaBonopsiaka

MpakTnyeckoe 3aHATHE

MpakTnyeckasn pabota

LleHHOCTEeW;

npaBonopsaka;
J1Pre3 NpUHATHNE TPaAULMNOHHbLIX | MPUHATUE TPaAULNOHHBIX HAaUMOHArbHbIX,
HauMOHanbHbIX, obLevenoBeydeckmx | obLe4enoBeyYecknX ryMaHUCTUYECKUX U
_ MpakTnyeckoe 3aHATHE
ryMaHUCTUYECKNX n OeMOKpaTUYeCcKmx | AeMOKpaTUYeCcKnX LeHHoCTen MpakTuyeckas pabota

JIPre4 roToBHOCTb NPOTMBOCTOSATbL MAEONOrNK
3KCTpeMmnama, HauuoHanmama, kceHodobum,

rOTOBHOCTb NMPOTUBOCTOATL MOEONOMMM SKCTPpEMU3MA,
HaluuoHanuama, kceHodobum, AUCKPUMMHALIMK MO

0eATesIbHOCTb B UHTepecax rpaxaaHCKoro

MHTEpecax rpaxaaHckoro obLecTea, y4acTBoBaTth B

AONCKPpUMHUHauunn no counanbHbIM, | couunanbHbIM, PENTMTMO3HbIM, PaCOBbIM, I'IpaKTquCKoe 3aHATne npaKTI/ILIeCKaﬂ pa60Ta
pennrno3HbiM, pacoBbiM, HauWoOHallbHbIM | HAUWOHAJ1bHbIM NMPU3HaKam

NPU3HaKaMm;

J1Pre5 FTOTOBHOCTb BeCTun COBMECTHYH | TOTOBHOCTb BECTU COBMECTHYH OeATESIbHOCTb B
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NMPYMEHEHVEM OOCTWKEHUIA HAYKU U AEATENBHOCTHIO
YYEHOro, 0CO3HaHVe MUYHOTO BKINaja B MOCTPOEHWE
ycTonymeoro Gyayuiero

TBOpYeckme paboTbl

obulecTBa, y4acTBOBaTb B CaMOYMNpaBieHny B | camoyrnpasfieHmn B 06Leobpa3oBaTensHON lMpakTuyeckoe 3aHATME TecTupoBaHue
obuleobpa3oBaTenbHON  OpraHuM3aumyM W | OpraHu3auunmn 1 AeTCKO-FOHOLLECKMX OpraHM3aunsx
OETCKO-IOHOLLECKMX OpraHm3aumsx;
JIPre6  ymeHue B3avmogencTBoBaTb  C | YMEHWE B3avMOAENCTBOBATL C COLManbHbIMM
coumnanbHbIMU MHCTUTYTaMM B COOTBETCTBUN C | MIHCTUTYTaMM B COOTBETCTBUM C UX DYHKLMAMU U MpakTnyeckoe
NX (PYHKUMSIMU M Ha3HaAYEeHNEM; HasHaYyeHnem 3aHgaTUE TecTtupoBaHue
JIPrB7 roToBHOCTb K T[yMaHWTapHOMW W | FOTOBHOCTb K 'yMaHWTapHOW N BONOHTEPCKOW n
~ . pakTU4ecKoe 3aHaTue
BOJNTOHTEPCKOWN AEATENbHOCTY; AesTenbHoCcTH TecTtupoBaHue
NaTPUOTUYECKOro BOCNUTAHUS:
JIPnB1  cpopmMupoBaHHOCTL  POCCUICKON | CHOPMMPOBAHHOCTL  POCCUMACKOW  FPaXXAaHCKOMW
rPaXKAaHCKOW MAEHTUYHOCTM, NaTpuoTM3Ma, | MAEHTUYHOCTM, YBAXEHUS K MPOLLNIOMY 1
YBaXEHUS1 K CBOEMY Hapody, YyBCTBa | HACTOSLLEMY POCCUMIUCKOA MaTeMaTuKW, LEeHHOCTHOe
OTBETCTBEHHOCTW nepep PoanHON, ropgocTy | OTHOLUEHUE K JOCTUXKEHUAM POCCUACKUX MaTEMaTUKOB TecTnpoBaHue TecTupoBaHue
3a CBOW Kpan, cBoko PoguHy, CBOM £A3blK W | N POCCUINCKON MaTeMaTUYECKOMN LUKOSbI,
KynbTypy, npotunoe " HacTosilLee | UCNONb30BaHUE ATUX AOCTUXKEHWI B APYrMX HayKax,
MHOroHaunoHaneHoro Hapoga Poccuu; TEXHONOrmsaX, cepax IKOHOMUKN
JIPnBe2 LEHHOCTHOE OTHOLLEHUNE K | UEHHOCTHOE OTHOLLUEHUWE K FOCY4AapCTBEHHbIM
rocygapCTBEHHbIM CMMBONaM, | CMMBOS1aM, ICTOPUYECKOMY M NPUPOLAHOMY Hacneauio,
NCTOPMYECKOMY W MPUMPOOHOMY Hacneauvio, | namsaTHMKaM, Tpaguumam Hapoaos Poccuuy, TecTupoBaHme
namsaTHVWKam, Tpaguumsam HapogoB Poccuu, | goctmkeHunam Poccuu B Hayke, UCKycCTBe, cnopTe, TecTtupoBaHue
OOCTWKeHNaM Poccun B Hayke, WCKYCCTBe, | TEXHOMOrUSAX 1 Tpyae
cnopTe, TEXHOMOMUsIX U Tpyae;
OYXOBHO-HPaBCTBEHHOI0O BOCNUTaHUA:
JIPoHB1 o0OCO3HaHMEe [yXOBHbIX LIEHHOCTEN | OCO3HAHWE AYXOBHbIX LLIEHHOCTEN POCCUCKOro Hapoaa,
pOCCUINCKOro Hapoaa; COPMUPOBAHHOCTbL HPABCTBEHHOTO CO3HaHMSA,
3TMYECKOro NOBEAEHNS, CBA3AHHOIO C MPaKTUYECKUM CamocTtosTenbHble

MpakTuyeckasn paboTa

JIPoHB2 cchopMMpOBaHHOCTb HPaBCTBEHHOMO
CO3HaHUs1, 3TUHECKOIO NOBEAEHUS;

C(bOpMVIpOBaHHOCTb HPaBCTBEHHOIO CO3HaHUA,
3TNUYECKOro noBegeHund

CamocTosTenbHble
TBOpYeckue paboThbl

MpakTnyeckasa pabota

JIPaHB3 cnocoBGHOCTL OLEHMBATL CUTYaLIMIO U
npuHMMaTb OCO3HaHHble peLueHus,
OPUEHTUPYSACb Ha MOpanbHO-HPABCTBEHHbIE
HOPMbI U LIEHHOCTH;

CMocobHOCTb OLEHNBaTb CuUTyauuio 1 npuHnMmaTb
OCO3HaHHble peLlleHnA, OPUEeHTUPyACb Ha MOpalibHO-
HpaBCTBEHHblE HOPMbI N LEHHOCTU

CamocTosiTenbHble
TBOpYeckue paboThbl

MpakTuyeckasa pabota
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JIPOHB4 0CO3HaHME nUYHOro BKMNaga B
NOCTPOEHME YCTOMYMBOIro OyayLiero;

0CO3HaHWe NIMYHOTO BKIada B NMoCTpoeHne
ycTon4mBoro 6ygyuiero

CamocTosTenbHble
TBOpYeckne paboTbl

MNpakTnyeckas pabota

JIPoHBS 0oTBETCTBEHHOE OTHOLLUEHME K CBOUM
poauTensam u (Mnu) Apyrum YreHam cembM,
CO3[0aHUI CEeMbW Ha OCHOBE OCO3HAHHOIo
NPUHATUA LEHHOCTEN CEMEWHOW >XW3HW B
COOTBETCTBUM C  TpaguuusiMMm  HapodoB
Poccuu;

OTBETCTBEHHOE OTHOLLEHNE K CBOMM POAUTENAM U
(Mnn) Apyrum YneHam cembiu, CO30aHNI0 CEMbU Ha
OCHOBE OCO3HAHHOIO NPUHATUSA LEHHOCTEN CEMENHON
XM3HWN B COOTBETCTBMU C Tpaamumsammn Hapogos Poccun

CamocTodaTenbHble
TBOpYeCcKue paboThl

MpakTnyeckas pabota

ACTeTU4YeCKOro BoCnnTaHuAa.

JIPacB1 acTeTuyeckoe OTHOLUEHME K MUpy,
BKMOYasi 3CTeTuky ObiTa, HayyHoro W
TEXHMYECKOro TBOPYECTBa, CnopTa, Tpyda M
06LLEeCTBEHHbIX OTHOLLEHWUI;

3CTETUYECKOE OTHOLLEHME K MUPY, BKIOYas 3CTETUKY
mMaTeMaTU4ecKMX 3aKOHOMEpPHOCTEN, 06 BEKTOB,

3ajay, PeLIeHU, paccyXOeHUn, BOCNPUUMYMBOCTb
K MaTemMaTU4YeCKMM acriektam pasfnnyHbIX BUOOB
UCKycCTBa

CamocTosTenbHble
TBOpYeckme paboTbl

Teopueckas paboTa
MpakTuyeckas paboTa

J1PacB2 CcnocobHOCTb BOCMpMHMMATb
pasnu4yHble BUObl WCKYCCTBa, Tpaauuun U
TBOPYECTBO CBOEro W [OpyrMx Hapodos,
owywaTtb  3MOLMOHanbHOEe  BO34encTBue
NCKYCCTB3;

CNoCoBGHOCTb BOCNPUHUMATL pPasnuyHble BUabI
MCKyCCTBa, TpaauLmMmn 1 TBOPYECTBO CBOEMO U ApYrux
Hapo0B, OlLyLlaTh SMOLMOHanbHoe Bo3aencTeune
UCKyccTBa

CamocTosTenbHble
TBOpYeckme paboTbl

TBOp4yeckas pabota
MpakTnyeckasn pabota

JIPacB3 yb6exaeHHOCTb B 3HAYMMOCTU Ansi
NNYHOCTM M OOLlecTBa OTEYECTBEHHOro WU
MUPOBOTIoO NCKYCCTBA, STHUYECKUX KYJTbTYPHbIX
TpaguuMii U HapogHOro TBOPYECTBa;

y6exXaEeHHOCTb B 3HAYMMOCTM Ars FIMYHOCTU U
obLlecTBa 0TE4YECTBEHHOIO U MMPOBOrO UCKYCCTBA,
STHMYECKMX KyNbTYPHBIX TPAAULIMIA U HAPOLHOIO
TBOpYeECTBa

CamocTodaTenbHble
TBOpYeckue paboThbl

TBopueckas pabota
MpakTnyeckasa pabota

JIPacB4 roTOBHOCTb K CaMOBbIpaXeHUIO B
pasHblX BWAax MWCKyccTBa, CTpeMneHune
NPosBMATL Ka4ecTBa TBOPYECKOMN JIMYHOCTY;

FTOTOBHOCTb K CaMOBbIpPaXXeHUo B pa3HbIX BUAax
MCKYCCTBa, CTpeMIieHne npoaBndaTb Ka4yecTtea
TBOp‘-IeCKOVI JINYHOCTU

CamocTtosiTeNnbHbIEe
TBOpYeckue paboThbl

Teopueckas paboTa
MpakTnyeckas paboTa

q:msuqem(oro BOCNMUTAHUA:

JIPbB1 chopmMupoBaHHOCTL 340POBOMO U
6e3onacHoro obpasa XunsHu, OTBETCTBEHHOTO
OTHOLLUEHMS K CBOEMY 3[10POBbIO;

CPOPMUPOBAHHOCTb YMEHUS NPUMEHHATb
MaTtemaTuyeckue 3HaHusa B UHTepecax 340pOoBOro 1
©e3onacHoro obpasa »K1U3HWU, OTBETCTBEHHOE
OTHOLLIEHWE K CBOEMY 300POBbI0 (340POBOE NUTaHMe,
cbanaHCUpOBaHHBIV PEXMM 3aHATUN N OTAbIXA,
perynsipHas usmyeckas akTMBHOCTb), m3ndeckoe
COBEpPLUEHCTBOBaHME MpU 3aHATUSX CNOPTUBHO-
0340pPOBUTENBHON AeATENTbHOCTLIO

I pakTn4eckne 3aHATUA

Teopueckasn paboTa
MpakTuyeckasa pabota
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JIPGB2 notpebHOCTb B PU3MYECKOM
COBEpPLUEHCTBOBAHWM, 3aHSATUSAX CMOPTUBHO-
0340POBUTENBHON OEATENBHOCTLIO;

I'IOTp66HOCTb B CpVI3VI'~IeCKOM coBepLlIeHCTBOBaHUMN,
3aHATUAX CI'IOpTVIBHO-O3D,OpOBVIT€J'IbHOl7I
AeATennbHOCTbIO

[NpakTnyeckne 3aHaTUS

TBopyeckas paboTta
MpakTnyeckas paborta

JIPpB3 aktuBHOEe HenpuATME  BpeaHbIX
NpuBbIYEK N UHBIX POPM MPUYMHEHUS Bpeaa
PU3N4ECKOMY U NCUXNYECKOMY 300POBbIO;

aKTUBHOE HEeNpUATUE BPeaHbIX NPUBBLIYEK U UHBIX
dopm NpuyMHEHns Bpeaa hnsnyeckomy m
NCUXMYECKOMY 300POBbIO

[NpakTnyeckne 3aHaTUS

TBopuyeckas paboTta
lMpakTnyeckas paborta

TPyAOBOro BOCNUTaHUA:

JIPTB1 roToBHOCTb K Tpydy, OCO3HaHWE
LEeHHOCTU MacTepcTea, Tpygonobue;

rOTOBHOCTb K  Tpydy, OCO3HaHWE  LIEHHOCTM
Tpygontobusi,  MHTEpec K pa3nuyHbIM chepam
npodeccuoHanbHoON AESATENBHOCTN, CBA3AHHbBIM C
MaTeEMaTUKOM U e€ NPUNOXEHUSIMU, YMEHUE
coBepLUaTb 0CO3HaHHbIN BbIOOp Oyayllen npodeccum
N peanu3oBbiBaTb COOCTBEHHbIE XU3HEHHbIE MNaHbl,
FOTOBHOCTb M CMNOCOBHOCTb K MaTEMaTUYECKOMY
o6pa3oBaHuMIio 1 caMOODbpa3oBaHMIO Ha NPOTSHKEHUU
BCEW XMN3HW, TOTOBHOCTb K aKTUBHOMY Y4YacTUIO B
peLLeHNN NpaKkTU4ECKMX 3a4ay MaTeMaTU4ECKON
HanpaBfIEHHOCTH

M pakTn4eckne 3aHATUA

Teopueckas paboTa
MpakTuyeckas paboTa

JIPTB2 roTOBHOCTb K aKTUBHOW AeATeNbHOCTU

rOTOBHOCTbL K aKTUBHOW OEATESNIbHOCTU

npodeccuoHanbHo AeATeNbHOCTU, YMeHue
coBeplLaTb OCO3HaHHbI BbIGOp OyayLuen
npodeccun 1 peanunsoBbiBaTb COBCTBEHHbIE
XWU3HEHHbIE NiaHbl;

AesiTENbHOCTU, YMEHMWE COBEpLLATb OCO3HaHHbIN
BblGop OyayLlel npodeccun 1 peanusoBbiBaTb
COBCTBEHHbIE XXN3HEHHbIE MIaHbl

I'IpaKTquCKme 3aHATUA

TEXHOS0rM4Yeckon " couunarnbHOW | TEXHOMNOMMYeCcKon 1 coumanbHOM HanpaBneHHOCTH,

HanpaBfeHHOCTH, CMOCOBOHOCTL | CNOCOBHOCTL MHULMNPOBATb, MNAHMPOBATL U MpaKTUIeckme 3aHATHS TBopyeckasi paboTa
WHULMNPOBATb, nnaHnposaTb N | CaMOCTOATENBLHO BbIMOMHATL Takylo AeATeNbHOCTb MpakTuyeckasi pabota
CaMOCTOSITENbHO BbINONHATb Takyto

OEeaTenbHOCTb;

JIPTB3 wWHTepec K pasnuyHbiM cdepam | MHTepec K pasnuyHbiM cdepam npodeccnoHanbHOn

Teopueckas paboTa
MpakTuyeckasn pabota

NNIPTB4 TrOTOBHOCTH M  CMOCOOHOCTb K
obpasoBaHMi0O U camoobpa3oBaHWiO  Ha
NPOTSKEHUN BCEM XKU3HU;

FOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHuio 1
caMo06pa3oBaHuUi0 Ha NPOTSXKEHUN BCEN XKN3HU

[NpakTnyeckmne 3aHaTNS

TBopueckas pabota
MpakTnyeckasn paborta

JKOJIOrM4eCKoro BoCnnutTaHuA:
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JIPaB1 cchopMMPOBaAHHOCTL 3KONOrMYECKOM
KynbTypbl, MOHMMaHUE BINAHMS CoLMarbHO-
3KOHOMMYECKMNX NPOLLECCOB Ha COCTOSHME
NPUPOAHOM 1 coLManbHOW cpeapbl, 0CO3HaHMe
rnobanbHOro xapakrepa 3Komnormyeckmnx
npobnew;

CHOPMNPOBAHHOCTb 3KONOMMYECKOWN KynbTypbl,
MOHUMaHWE BNNSAHUS COLMANbHO- 9KOHOMUNYECKMX
npoLleccoB Ha COCTOSHME NPUPOOHON U COLMansHON
cpenpbl, 0CO3HaHWe rnobansHOro xapakrepa
3KOINOrn4ecKkmnx r|p06ne|v|, opueHTauuna Ha npuMmeHeHne
MaTeMaTU4Yecknx 3HaHun ana peweHna 3agad B
obnacTtu okpyxatoLien cpeapl, NnaHMpoBaHmue
NOCTYNKOB U OLUEHKN NX BO3MOXHbIX I'IOCJ'Iep,CTBI/II7I ana
OKpyXatoLLen cpegpl

[NpakTnyeckne 3aHaTUS

TBopyeckas paboTta
MpakTnyeckas pabota

JIPaB2 nnaHnpoBaHMEe W OCYLLECTBIIEHUNE
OENCTBMIA B OKpYXaloLLen cpede Ha OCHoBe

nnaHnMpoBaHue 1 ocyLllecTBlieHne OencTeumm B
0|<py>|<arou.|,e|7| cpene Ha oCHOoBE 3HaHUA uenemn

M pakTn4eckne 3aHATUA

Teopueckas paboTa
MpakTuyeckas paboTa

3HaHUA  Uefnel  YCTOMYMBOIO  pasBUTMS | YCTOMYMBOIO pasBUTUS YerloBeYecTBa
YenoBeYyecTBa;
JIPaB3 aKkTuBHOE HenpuatMe AOEWCTBUN, | aKTUBHOE HEMPUATUE OEMNCTBUNA, NMPUHOCALLNX Bpea

NPUHOCALLMX Bpen OKpyKatolel cpeae;

oKpyXxatoLen cpene

M pakTn4eckne 3aHATUA

TBOp4yeckas pabota
MpakTnyeckasa pabota

JIPaB4 yMeHwune NporHo3npoBaTtb
HebnaronpuaTHbIe 3Konornyeckue
nocneacTeus npeanpvHMMaeMblX OeNCcTBUN,
npeaoTBpallaThb ux;

YMEHNe NporHo3npoBaTb HebnaronpuaTHble
3KOMorMyeckne nNocneacTesns npeanpuHNMaemblx
OencTeui, npegoTBpallaTh MX

[MpakTuyeckme 3aHATUSA

TBopueckas pabota
MpakTnyeckasa pabota

JIPaB5 pacwvpeHne onbiTa AOeSTenbHOCTU
3KOMOrMyecKom HanpaBrneHHOCTH;

pacwmnpeHune onbiTa AeATeNIbHOCTU 3KOM0rMyeckom
HanpaBJieHHOCTU

[NpakTnyeckne 3aHaTUSA

TBopueckas pabota
MpakTnyeckasa paborta

LUeHHOCTU HAy4YHOro no3HaHusA:

JIPuHn1 cchopMmMpOBaAHHOCTE MUPOBO33PEHMS,
COOTBETCTBYIOLLIEr0O COBPEMEHHOMY YPOBHIO
pa3BUTMSA HAYKN N OOLLECTBEHHON MPaKTUKW,
OCHOBaHHOI0 Ha uanore KynbTyp,
cnocobCTBYIOLLErO OCO3HAHUIO CBOErO MecTa B
NONMKYNbTYPHOM MUpPE;

ChopMMPOBAHHOCTb MUPOBO33PEHNUS,
COOTBETCTBYIOLLIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HayKn 1 oOLEeCTBEHHOW NPaKTWKKU, MOHUMaHne
MaTeMaTU4eCKOMN HayKun Kak cdepbl YenoBeyecKkom
DeATenbHOCTH, 3TanoB eé pasBUTUS U 3HAYUMOCTHU
Ons pasBuTUSa LMBUMAN3aLUK, OBNageHNE A3bIKOM
MaTemMaTUKN U MaTeMaTUYeCcKon KynbTypon Kak
CPEeACTBOM MO3HAHWST MMpa, TOTOBHOCTb
OCYLLIECTBIATb MPOEKTHYIO N UCCIEL0BATENBCKYHO
OEeATeNnbHOCTb MHAMBUAYANBHO U B rpynne

MpakTuyeckne 3aHATHS,
TBOpYeckne paboTbl

Teopueckas paboTa
MpakTuyeckasn pabota
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2) MeTtanpegmeTHble

B pesynbTaTe U3yyeHust MaTeMaTUKN Ha YpoBHe cpefHero oblieroobpasoBaHus y obyyatolerocst 6yayT chopMMpoBaHbl NO3HaBaTesbHble
YHUBepcarbHble y4ebHble AeWCTBUS, KOMMYHUKATUBHbIE YHMBEpCcarbHble y4eOHble AeNCTBUS, PEryNsTUBHbIE YHUBEpCasibHble y4ebHble 4eCTBUS,

COBMeCTHadA AeATesibHOCTb.

PesynbTtat YY[

B3aumocesasb YY[1 ¢ cogepxaHMeM y4yebHoro
npeameTta
TunoBble 3agayu popmupoBanusa YY[ (POM)

OpraHmsaumsa AOCTUXKEHUA

OueHKa pocTumxXeHust

OBn

ageHue yHuBepcanbHbIMU yqe6|-|b|MM nosHaBaTesIbHbIMU OEeNCTBUAMU:

a) 6a3oBble norm4yeckue AeMcTBuUA:

MP6ng1 camocTosaATeNbHO
opmMynupoBaTb 1 akTyanuampoBaTtb
npobnemy, paccmaTpmBaTb €€
BCECTOPOHHE;

BbISIBNATbE U XapaKTepM30BaTh CYLLLECTBEHHbIE NMPU3HAKU
MaTeMaTUYECKMX OOBEKTOB, MOHSATUI, OTHOLLEHUIN MeXay
NOHATMAMM, HOPMYNMPOBaTh ONpeaeneHns NOHATUN,
yCTaHaBnMBaTh CYLIECTBEHHbIA NPU3HaK
knaccudukaumm, ocHoBaHus Ans 0606LweHns n
CpaBHEHUS, KpUTEPUM MPOBOANMOrO aHanuns3a

BbinonHeHne 3agaHnin Ha
NpaKkTUYECKMX 3aHATUSIX NO
npegmeTty

CamocTtosiTeNnbHble
TBOp‘-IeCKI/Ie 3agaHungd

MP6ng2 yctaHaBnuBaTb CYLIECTBEHHbLIN
NpusHaKk WM OCHOBaHWSI ONsi CPaBHEHMS,
Knaccudunkaumm n o6o06LeHns;

BOCMpPUHUMaTb, OPMYyNMpoBaTh U Npeobpa3oBbIBaTh
CY)XOEHUA: yTBEpAUTENbHbIE U OTpULaTeNbHbIE,
eVHMYHble, YacTHble 1 obLiMe, YCIOBHbIe

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegMmeTy

CamocTonTernbHble
TBOpYeCKne 3agaHuA

MP6na3 onpegensatb Lenn AesatenbHOCTH,
3ajaBaTb napameTpbl W KpUTepum ux
JOCTUXKEHUS;

AenaTtb BbIBOAbI C UCNOSMb30BaHUEM 3aKOHOB NOMMKM,
OEeOYKTUBHBIX U UHOYKTUBHBLIX YMO3aKMOYEeHNIA,
YMO3aKIIo4eHW Mo aHanoruu

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUAX MO
npegmeTy

CamocTonTernbHble
TBOpYeCKne 3agaHuA

MP6ng4 BbISIBNATb 3aKOHOMEPHOCTU U

BbIABNATbL MaTeMaTndeckne 3aKOHOMEPHOCTH,

npoTuBopeYns B paccMmaTpvBaeMbiX | B3aMMOCBA3N UM NPOTUBOPeYUns B pakTax, [AaHHbIX, BbinonHeHne 3agaHuin Ha CamocTtosaTenbHble
ABMNEHUSAX; HabnogeHusax W yTBepxaeHusx, npegnaratb NpaKkTUYeCcKX 3aHATUSX NO TBOpYECKME 3adaHuns
KpUTepumn Ans BbISIBIEHNS 3aKOHOMEPHOCTEN 1 npeamerty
npoTusopeYrmn
MP6na5 BHOCUTb KOPPEKTUBHI B | BbIGUpaTh cnocob pelleHns y4ebHom 3agayn

OeATerlbHOCTb, OuUeHMBaTb COOTBETCTBUE
pe3ynbTatoB UendM, OueHUMBaATb pPUCKU

NnocneacTBUin AeATENbHOCTY;

(cpaBHMBATbL HECKOMNBKO BapuaHTOB peLleHus], BbiGupaTb
Hanbornee NoaxoOsLLUMIA C Y4ETOM CaMOCTOSTENBHO
BblAeNEeHHbIX KpUTEepMEB)

BbinonHeHne 3agaHnin Ha
NPaKTUYECKNX 3aHATUSAX MO
npegMmeTy

CamocTonTernbHble
TBOpYecKne 3aaaHuA
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MP6na6
MbILUNIEHNE  MpK

pa3BuBaTb KpeaTtuBHoe
peweHnn KNU3HEHHbIX

NPOBOAMUTb CaMOCTOATENbHO [oKasaTenbcTea
MaTeMaTUYECKUX YTBEPXKOEHWIA (NMpsiMble U OT

BbinonHeHne 3agaHnin Ha

npo6newm; NPOTUBHOrO), BbICTpauBaTb aprymeHTaumio, NpaKkTUYEeCKX 3aHATUSX NO CamocTtosaTenbHble
NpMBOANUTL NPUMEPLI N KOHTPNPUMEPDLI, 06O0CHOBLIBaTL npeameTty TBOpYECKME 3adaHuns
COBCTBEHHbIE CYyXAEHMS 1 BbIBOAbI
0) 6a3oBble uccnegoBaTenbCKkue EeNCTBUS:
MP6ua1 Bnagetb HaBblkamMu Y4ebHO- | UCNOMb30BaTbL BONPOCHI KAk UccrnenoBaTenbCkui
nccnenoBaTenbCKom " NPOEKTHOW | MHCTPYMEHT NO3HaHWs1, (OpMYnMpoBaTh BOMPOCHI, BbinonHeHne 3agaHuin Ha
OeATenbHOCTW, HaBblkaMu  paspelueHus | dukeupylowme npoTMsopeydne, npodnemy, NpaKkTUYeCKX 3aHATUSX NO CamocTtosaTenbHble
npo6newm; yCTaHaBnMBaTb NCKOMOE U AaHHOe, hopMMpoBaTb npeameTty TBOpYECKME 3adaHuns

r’mnoTesy, aprymeHTnpoBaTb CBOK NO3NLUNK, MHEHNE

MP6ua2 crnocobHOCTb W FOTOBHOCTb K

npoBOANTb CaMOCTOATENIbHO CﬂﬂaHMpOBaHHbIVI

CaMOCTOSATENbHOMY ~ MOWCKY  METOOB | 9KCMEPUMEHT, UccreaoBaHue Mo YCTaHOBNEHUIO BbinonHeHune 3agaHuii Ha

pelleHns NpakTU4eCcKUx 3agad, | ocobeHHoOCTeln MaTeMaTU4Yeckoro o6beKTa, ABneHus, NPaKTUYECKUX 3aHATUSAX MO CamocTosaTenbHble
NPUMEHEHMIO pasnunyHbIX MEeTOMOB | NpoLiecca, BbIABNEHNIO 3aBUCUMOCTEN MeXay o6beKkTamu, npeamety TBOpYeckMe 3aaaHus
no3HaHus; ABMNEHUAMU, NpoLieccamm

MP6ua3 oBnageHue BMOAMU | caMOCTOATENbHO (DOPMYNMpoBaTb 0600LLEHUS 1 BbIBObI

AEATENbHOCTM MO  TMOMYy4YeHMI0 HOBOTO | Mo peaynbTaTam NpoBeA&HHOro HabnoaeHus,

3HaHus, ero uHTepnpeTauuu, | uccnenoBaHns, oLleHNBaTb AOCTOBEPHOCTb MOMyYeHHbIX BbinonHexue 3agaHuii Ha CamocToaTenbHble

npeobpas3oBaHWido M MNPUMEHEHUIO B
pas3nn4yHbIX y'~le6HbIX cutyaumax, B TOM
ynucne npun co3gaHnmn y'~I66HbIX n
coumarbHbIX MPOEKTOB;

pes3ynbTaToB, BbIBOAOB M 0000LLeHNI

NPaKTUYECKNX 3aHATUSIX NO
npegmety

TBOpYeCKne 3agaHuA

MP6ug4 dopmupoBaHne HayyHoOro Ttuna
MbILLNEHNS, BnageHue Hay4HoW
TEPMWHOSOTMEN, KITIOYEBLIMU MOHATUAMU U
MeTodamu,

nporHo3mpoBaTb BO3MOXHOE pa3BUTUE npouecca, a
TakXe BblABUraTb npeanosioXXeHmna o ero passntnn B
HOBbIX YCITOBUAX

BbinonHeHne 3agaHnin Ha
NPaKTUYECKNX 3aHATUSAX MO
npegMmeTy

CamocTonTernbHble
TBOpYeCcKne 3agaHuA

MP6ug5 crtaButbe ©  opMynupoBaTb
cobCTBEHHbIE 3afaun B 0Opa3oBaTenbHON
OEeATENBHOCTU U XXU3HEHHBIX CUTYaLUSIX;

CTaBUTb U d)OpMyJ'IVIpOBaTb cobCcTBEHHbIE 3a4a4M B
o6paaoBaTean017| AeATeNIbHOCTU N XKU3HEHHbIX
cuTyaumnax

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegmeTy

CamocTonTernbHble
TBOpYeCKne 3agaHud

MP6ua6 BbIABMNATb NPUYNHHO-
cneAcTBEHHbIE CBSA3M W akTyanusMposaTtb
3afavy, BblABUraTb rMnoTesy ee pelleHus,
HaxoOuTb apryMeHTbl Ans AokasaTenbcTsa
CBOMX YTBEPXAEHUN, 3a4aBaTb NapameTpsbl

BbISIBMSATb NPUYNHHO-CIEACTBEHHbIE CBSA3M U
aKkTyanuMaupoBaTtb 3agady, BbiABUraTb rmnotesy ee
peLLeHnst, HaXOAMTb apryMeHTbl NS AokasaTenscTea
CBOWX yTBEPXAEHWI, 3a4aBaTb NapameTpbl U KpUTepum
peLleHus

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegmeTy

CamocTtosiTeNbHble
TBOpHeCKI/Ie 3a4aHunA
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N KPUTEPUN peELLEHWS;

MP6ug7 aHannanpoBaTb NOJTyYeHHbIE B
XOe peLleHns 3agayn pesynbTaThl,
KpUTMYECKN OLIEHMBATb UX AOCTOBEPHOCTb,
NpOrHo3npoBaTb N3MEHEHWE B HOBbIX
YCNoBuUsIX;

aHanmM3npoBaTb NoJiy4eHHble B XO04e pelleHna 3aaadn
pe3ynbTaTtbl, KPUTU4ECKN OLleHBaATb NX OOCTOBEPHOCTD,
nporHo3mpoBaTtb NABMEHEeHNe B HOBbIX YCITOBUAX

BbinonHeHne 3agaHnin Ha
NPaKTUYECKNX 3aHATUAX MO
npeameTty

CamocTosiTeNnbHble
TBOpYecKne 3aaaHuA

MP6ua8 naBatb OLEHKY HOBbIM
cuUTyaumsiM, oLueHmMBaTb NPUoBpeTEHHbIN
onbIT;

AaBaTb OLIEeHKY HOBbIM CUTyaLMsIM, OLeHUBaTb
NPUOBpPETEHHBbIN OMbIT

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSX MO
npegmMmety

CamocTtosiTeNnbHble
TBOp‘-IeCKI/Ie 3agaHungd

MP6ua9 paspabatbiBaTb nNnaH peLleHuns
npo6remMbl ¢ y4eTOM aHanmsa MMEeLLNXCS
MaTepuanbHbIX U HemaTepuanbHbIX
PECYpPCOB;

paspabaTtbiBaTb NnaH peleHns npobnemMsl C y4eTom
aHanu3a UMerLLMXCca MaTepuanbHbIX U HemaTepuanbHbIX
pecypcos

BbinonHeHne 3agaHnin Ha
NPaKTUYECKNX 3aHATUSAX MO
npegmeTy

CamocTosiTenbHble
TBOpYeCKne 3agaHunA

MP6ug10 ocywecTenaTb
LeneHanpaBrieHHbI MOUCK NepeHoca
CPEeAcCTB M crnocoboB OeNCTBUS B
npodeccnoHarnbHy cpeay;

OCYLLECTBMATb LieneHanpaBieHHbI MoUCK nepeHoca
CpeAcTB U crnocoboB AENCTBUA B NTPOGECCUOHANbHYI0

cpeay

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegmeTy

CamocTosiTenbHble
TBOpYeCKne 3agaHunA

MP6ug11 ymeTb nNepeHoCUTb 3HaHUS B
no3HaBaTenbHYO N NpakTU4eckyo obnacTtu
XU3HEAEATENbHOCTY;

YMEeTb NepeHOCUTb 3HAHUA B NO3HaABaTEJIbHYO U
NPaKTU4EeCKyto obnacTtu XnsHegeaTenbHOCTU

BbinonHeHne 3agaHnin Ha
NpaKkTUYECKUX 3aHATUSIX NO
npegmMmety

CamocTtosiTeNbHble
TBOpLIeCKI/Ie 3agaHnd

MP6u1a12 ymeTb MHTErpMpoBaThb 3HaHWS U3
pa3HbIX NpeameTHbIX obnacren;

YMEeTb UHTErpupoBaThb 3HaHNA U3 pasHbIX NPegMeTHbIX
obnacten

BbinonHeHue 3agaHnii Ha

NpaKkTUYECKUX 3aHATUSIX NO CamocTosiTenbHbIE
npegmMmety TBOpPYECKME 3adaHus
MP6ug13  BbigBUraTb  HOBble  Maew, | BblgBuUraTb HOBblE MAEW, NpeaaraTb OpUrnHanbHble BbinonHeHue 3agaHuit Ha CamocTosiTenbHbIe

npegnaratb OpuUrnMHanbHble noaxodbl WU
peleHnd,

nogxoadbl N peweHna

NPaKTU4EeCKNX 3aHATUAX Mo
npegmMmeTty

TBOpYeCKmne 3agaHuA

MP6ug14 ctaBuTb Npobnemsbl 1 3agauu,
JonycKawLme anbTepHaTUBHbIE PELLEHNS;

CTaBUTb I'IpO6J'IeMbI 1 3agavun, gonyckawwine
arnbTepHaTUBHbIE peLUEeHNA

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegMmeTy

CamocTonTernbHble
TBOpYeCcKne 3agaHunA

B) paboTa ¢ MHcopmaumen:

MPpu1 BnageTb HaBblkaMu MOMy4YeHUs
MHpopMaUMM M3  UCTOYHUKOB  pasHbIX

BbIABNATL AedULINTLI MHOPMALIUK, OaHHbIX,
HeoBXoaMMbIX ANa OTBEeTa Ha BOMPOC M AN peLleHns

TWUMOB, CaMOCTOATENbHO OCYLIECTBMATL | 3a4a4n
MOMCK, aHanua, cucTtematusaumio  wu MpakTnyeckas paboTta
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WHTepnpeTauuio MHOpPMaLMM PasfnyHbIX
BMZOB M (hOpM NpeacTaBneHus;

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npegmeTy

MPpu2 cosgaBaTb TeKCTbl B pasfMyHbIX

BblIOMpaTb MHOPMaLMIO N3 UCTOYHUKOB Pa3fINYHbIX

dopmatax Cc  y4yeToMm HasHa4yeHus | TUNOB, aHanM3npoBaTb, CUCTEMAaTU3NPOBATL U BbinonHeHune 3agaHni Ha

nHdopMaumMm U1 LeneBorM  ayauTopun, | UHTEPNpPeTUpoBaTb MHAPOPMALMIO Pa3fNYHbLIX BUAOB U NpaKkTUYECKX 3aHATUSX NO

BblOMpas onTUMarsbHyo dopmy | chopm nNpeacTaBneHus npegmety MpakTnyeckasn pabota
npeacTaBneHus 1 Bu3yanvsaunu;

MPpu3 oueHuBaTb OOCTOBEPHOCTb, | CTPYKTYpUpOBaTh MHAOPMaLMio, NpeacTaBnsaTb eé B

NernTMMHOCTb NHopmaumm, ee | pasnuyHblx hopmMax, UIMCTPUPOBATL rpadryeckm BbinonHeHune 3agaHnii Ha

COoOTBETCTBME MNpaBOBbIM W MOpalribHO-
3TNUYECKMM HOPpMaM;

NPaKTUYECKNX 3aHATUSX MO
npeamety

MpakTuyeckas paboTa

MPpun4 ncnonb3oBaTtb cpeacrea
NHPOPMALIMOHHBIX N KOMMYHUKALIMOHHbIX
TEXHOMOrMN B peLLEeHNU KOTHUTUBHBIX,
KOMMYHUKaTUBHBIX U OpraHn3aunoHHbIX
3agad c cobniogeHnem TpebosaHui
3ProHOMMKU, TEXHUKM Be3onacHocTw,
rMrmeHsl, pecypcocbepexxeHuns, NpaBoBbIX U
3TNYECKUX HOPM, HOPM UHAOPMALIMOHHOM
©e3onacHocTy;

ncnonb3oBaTtb cpeacTBa MHPOPMALMOHHBIX U
KOMMYHWKaLMOHHbIX TEXHOSTOMMI B PeLLIEeHNM
KOTHUTUBHBIX, KOMMYHWUKATUBHBIX 1 OPraHn3auMOHHbIX
3agad ¢ cobniogeHnem TpeboBaHUn 3ProHOMUKUN, TEXHUKN
6e30nacHOCTU, MrMeHbl, pecypcochepexeHnsi, NpaBoBbIX
N 9TUYECKMNX HOPM, HOPM MH(POPMaLMOHHON
6esonacHoCTH

BbinonHeHne 3agaHnin Ha
NPaKTUYECKMX 3aHATUSAX MO
npeagmeTy

MpakTuyeckasn paboTa

MPpwu5 BnageTb HaBblkKamu pacrno3HaBaHWs
n 3aLWnTbl Hpopmaumm, HPOPMaLMOHHON
6e30NacHOCTM NNYHOCTH.

OLeHMBaTb HaAEXHOCTb MHbopMaLmK No
CaMOCTOSITENbHO CHOPMYITMPOBAHHBLIM KpUTEPUSIM

BbinonHeHue 3agaHnii Ha
NPaKTUYECKMX 3aHATUAX MO
npegmMeTy

MpakTnyeckasn pabota

OBnageHue yHuBepcalibHbIMU KOMMYHUKATUBHbIMU AeNCTBUAMMU:

a) obueHue:

MPo1 ocyuwecTBnaTe KOMMYHMKaUUM BO
BCceX cdepax XKU3Hu;

BOCMPUHMMATb U OPMYNIMPOBaTb CyXOEHVs B
COOTBETCTBMU C YCIOBUAMU U LENAMM 0BLLEHUS, ICHO,
TOYHO, FPAaMOTHO Bblpa)kaTb CBOIO TOYKY 3PEHUSI B YCTHbIX
1 NCbMEHHbIX TeKCTax, AaBaTb NOSICHEHUS MO Xoay
pelLeHns 3aa4a4n, KOMMEHTMPOBAaTb NOMy4YeHHbIN
pesynbTaTt

BbInonHeHMe npakTuiecknx
pabot

MpakTuyeckasn paboTa

MPo2 pacrnosHaBsaTb HeBepbanbHble
cpeactBa ob6LUEHMs, MOHMMAaTb 3HaYeHue
coumnanbHbIX 3HaKOB, pacno3HaBaTb

NPeAnoChINIKN  KOHAIIMKTHBLIX CUTyauni u

B Xo4e obcyxaeHus 3agaBaTb BOMNPOCHI MO CyLLECTBY
obcyxxgaemon TemMbl, Npobnembl, peLaemon 3agayu,
BblCKa3blBaTb naeu, HauesrneHHble Ha NoUCK pellueHus,
COMOCTaBIIATb CBOWU CY>KAEHNSA C CY>KAEHUAMWN OPYTUX

BbinonHexnue NPaKTU4ECKNX
pabot

MpakTnyeckas paborta
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cMAr4yaTb KOH(*)J'IVIKTI:I;

y4YacTHMKOB guanora, obHapyxmBaTb pa3nuyuve u
CXOACTBO MO3ULNIN, B KOPPEKTHOM hopme
dopmMynnpoBaTb pasHornacusi, CBom BO3paxeHus

MPo3 Bnagetb pasnuuHbiMu crnocobamu
obLeHna n B3aMmoaencTBus;

npeacTaBnATb pe3ynbTaThl PpeELLeHUs 3aaauu,
3KCNepMMEHTa, uccneaoBaHus, NpoekTa,
CaMOCTOATENBbHO BbliOMpaTh opMaT BbICTYMNNEHUS C
y4€TOM 3a4a4 npeseHTaunm n 0cobeHHOCTEN ayanTopum

BbinonHeHne NpPakKTN4eCKnx
paboTt

MpakTnyeckas paboTta

MPo4 aprymeHTMpOBaHHO BeCTM [AuMarnor,
yMEeTb CMArYaTh KOH(PNUKTHBIE CUTYaLuK;

apryMeHTMpOBaHHO BECTU AMarnor, ymeTb CMAr4aTb
KOH(IMKTHbIE CUTYaLMK

BbinonHeHune NPaKTU4ECKNX
pabot

MpakTuyeckas pabota

6) coBMecTHas feATenbHOCTb:

MPca1 noHUMaTb W MCNonb30BaThb
npevmMyLlecTsa KOMaHOHOWN n
MHONBMAyanbHOW paboThl;

COCTaBMsATb NS1aH, anropuTM peLleHus 3agaquu,
BbIOMpaTb c€nocob peLlleHns ¢ y4ETOM NMEHOLLNXCS
pecypcoB 1 COBCTBEHHbBIX BO3MOXHOCTEW,
aprymMeHTMpoBaTb U KOPPEKTUPOBATb BapuaHTbl peLleHni
C Y4ETOM HOBOM MHGOpPMaLMUK

BbINonHeHMe npakTu4ecknx
pabot

MpakTuyeckasn pabota

MPca2 BbiOupatb TemaTtuky M MeToAbl
COBMECTHbIX AEWCTBUN C Yy4eToM 0OLmx

BbI6MpaTb TeEMATUKY N MeTOAbl COBMECTHbIX DEencTeum ¢
y4yeTom obwux NHTEPECOB U BO3MOXXHOCTEN KaXKa0ro

BbinonHeHune NPaKTN4eCKnx

MpakTuyeckasn paboTa

WHTEPECOB W BO3MOXHOCTEN KaXKAOro | YneHa Konnektmea pabot

yneHa KOnnekTmBea,;

MPcg3 npuHumaTb ULenu COBMECTHOM | MPMHUMATb LieNn COBMECTHOW AEATENbHOCTH,

OeATenbHOCTH, opraHu3oBbIBaTb W | OpraHM3oBbLIBaTh M KOOPAUHUPOBATL AENCTBUSA MO ee

KOOpAVHUpPOBaTb nencrteus no ee | AOCTWXKEHUIO: COCTaBNATb NnaH AeNcTBuKr, pacnpenensats | BbinonHeHne npakTuyeckmux

OOCTMKEHUIO: COCTaBNATb NNaH OENcTBUN,
pacrnpegenats ponu C Y4eTOM MHEHUNH
y4aCTHUKOB obecyxaatb pesynbTaThl
COBMECTHOM paboThl;

pOnu C y4eTOM MHEHUIA Y4aCTHUKOB 0OCYyXaaThb
pe3ynbTaTbl COBMECTHOMW paboThbl

pabot

MpakTnyeckasn pabota

MPcpo4 oueHmnBaTb Ka4ecTBO CBOEro Bknaaa
N KakOoro y4yacTHMKa KOMaHAbl B 0OLui
pes3ynbTar no pa3paboTaHHbIM KpUTEPUSAM;

oLleHMBaTb Ka4eCTBO CBOEro BKada W Kaxaoro
y4yacTHUKa KoMaHAbl B 06LWMiA pe3ynbTarT no
pa3paboTaHHbIM KpUTEpPUSIM

BbInonHeHMe npakTuiecknx
pabot

MpakTuyeckasn paboTa

MPcao5 npepnarate HOBble NPOEKTLI, | NpeanaraTb HOBblE MPOEKThl, OLEeHNBaTbL Naen ¢ No3uumm
oueHuBaTb wMaeu C MO3UUUU HOBU3HbI, | HOBU3HbI, OPUrMHANBHOCTU, MPaKTUYECKON 3HAYMMOCTH BbinonHeHune npaktuyeckux | MNpaktnyeckas paboTa
OPUTMHanNbLHOCTH, npaxkTn4ecKomn pabot
3Ha4YMMoCTy;
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MPcgo6 «koopauvHMpoBaTb W BBIMOMHATL | KOOPOWHUPOBATL U BbIMOSHATL PaboTy B YCNOBUSAX

paboTty B YCrOBUSAX peanbHOro, | peasnbHOro, BUPTyanbHOIO N KOMOMHMPOBAHHOIO BbinonHeHne npaktudecknx | lNpakTudeckasi paboTa
BMPTYanbHOro 7] KOMOWHMPOBAHHOIO | B3aMMOOENCTBUS paboTt

B3aMMOAENCTBUS;

MPcn7 OCYLLEeCTBNSATb NO3NTMBHOE | OCYLLECTBNATb NO3UTUBHOE CTpaTernvyeckoe noBeaeHme B

cTpaTernyeckoe noBedeHue B pPasnnyHbIX
CUTyauusix, nposiBNsiTb TBOPYECTBO MU
BoOOpaXkeHue, ObITb MUHULMATUBHbBIM.

pasnMyHbIX CUTyauusix, NPOSIBMSTL TBOPYECTBO U
BooOpaxeHue, OblTb MHULMATUBHbLIM

BbinonHeHne NpPakKTN4eCKnx
paboTt

MpakTtnyeckas pabota

OBnageHue YHUBepcalibHbIMU perynsaTuBHbIMU AeNCTBUAMM:

a) camoopraHusauus:

MPco1 caMocToATENBHO OCYLLECTBNATD
no3HaBaTenbHYy0 AEATENbHOCTb,
BbISIBNSATE NPOGNEMbI, CTaBUTb U
chopmynmpoBaTb COGCTBEHHbIE 3a4a4u B
obpaszoBaTenbHON AEATENBHOCTA U
YKM3HEHHbIX CUTYaUWUsIX;

BMafeTb HaBblkaMu No3HaBaTeNbHOW pedrekcumn kak
OCO3HaHMA CoBepLUaeMbIX AENCTBUMA N MbICIIUTENbHbIX
npoLeccoB, UX pe3ynbTaTos, BNageTb cnocobamm
CcaMomnpoBepPKN, CAaMOKOHTPONSA npoLecca u pesynbTaTa
peLleHns matemaTu4eckon 3agayn

Ha TEOPETUNYHECKUNX 3aHATUAX

MpakTuyeckasn paboTa

MPco2 camocToAATenbHO cocTaBnATb MfaH
peLLeHns Npobnembl C y4ETOM UMEHLLINXCS
pecypcoB, COOBCTBEHHbLIX BO3MOXHOCTEN U
npeanoyTeHnn;

npeaBuaeTb TPYOHOCTU, KOTOPbIE MOTYT BO3HMKHYTb Npu
peLLeHnn 3agayvn, BHOCUTb KOPPEKTMBLI B OeATENbHOCTb
Ha OCHOBE HOBbIX 0OCTOATENbLCTB, AaHHbIX, HAWOEHHbIX
oWnBOK, BbISIBNIEHHbBIX TPYOHOCTEWN

Ha TEOPETUYHECKNX 3aHATUAX

MpakTuyeckasn paboTa

MPco3 naBaTtb OLEHKY HOBbIM CUTYaLMsAM;

OLeHVBaTb COOTBETCTBUE pe3ynbTaTa Lenv 1 yCrnoBusM,
0BBACHATD NPUYMHBI AOCTMKEHNUS UNN HEAOCTUXKEHMNS
pe3ynbTaTtoB AeAaTenbHOCTU, HaxoanTb ownbKy, AaBaTb
OLEHKY Np1oBpeTEHHOMY OMbITy

Ha TeopeTnyecknx saaHATUAX

MpakTnyeckasn pabota

MPco4 paclwmpsatb paMku y4ebHoro
npeameTa Ha OCHOBE JTMYHbIX
npegnoYTeHNN;

pacLIMpATL paMky y4ebHoro npegmeTa Ha OCHoBe
NNYHBIX NpeanoYTeHN

Ha TeopeTnyecknx saaHATUAX

MpakTnyeckasn pabota

MPco5 genaTb 0CO3HaHHbIN BbIOOP,
aprymeHTupoBaTb ero, opaTb
OTBETCTBEHHOCTb 3a peLUEHNE;

[enaTb 0COo3HaHHbI BbIGOP, aprymMeHTMpoBaTh ero, 6patb
OTBETCTBEHHOCTb 3a peLleHue

Ha TEOPETUYHECKUX 3aHATUAX

MpakTuyeckasn pabota

MPco6 oueHnBaTb NPUOBPETEHHbIN OMbIT;

oueHunBaTb ﬂpM06peTeHHbll7l onbIT

Ha TEOPETUNYECKUNX 3aHATUAX

MpakTnyeckasa pabota

MPco7 cnocobcTBoBaTh hOPMUPOBAHNIO U
NPOSIBNIEHNIO LLIMPOKOW 3pYyAULIMM B Pa3HbIX
obracTax 3HaHWW, NOCTOSIHHO NOBbLIWATh
CBOW 06pa3oBaTeNbHbIN U KyJbTYPHbIN

cnocobcTBoBaTh POPMUPOBAHMIO Y NPOSBNEHMIO
LUIMPOKON 3pyamLMM B pasHbIX 06racTax 3HaHuNM,
NMOCTOSIHHO MOBbIWATL CBOM 06pa3oBaTeNbHbIN U
KYINbTYPHbIA YPOBEHb

Ha TeopeTnyecknx aaHATUAX

MpakTnyeckas paborta
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YPOBEHb;

6) CaMOKOHTpPONb:

MPck1 gaBaTb OLlEHKY HOBbIM CUTYaLUAM,
BHOCUTb KOPPEKTUBbI B AEATENBbHOCTb,
oLeHMBaTb COOTBETCTBME pe3ynbTaToB
Lensam;

NMoHMMaTb U UCMOMb30BaTb NPEUMYLLECTBA KOMaHOHOM 1
HAMBUAYyanbHon paboTbl Npu peleHnn y4ebHbix 3agad,
NpUHUMAaTh Lefb COBMECTHON AeATENbHOCTH,
nnaHMpoBaTb OpraHn3aLunio COBMECTHON paboThl,
pacnpefnenate Buabl paboT, goroBapmeaTbCd, 00CyKaaThb
npotiecc u pesynbTaTt paboTbl, 0606wWaTe MHEHUA
HECKONbKUX Noaen

Ha Teopetunyecknx 3aHAaTUNAX

MpakTnyeckas paborta

MPck2 BnageTb HaBblkamu
no3HaBaTeNbHON pedneKkcum Kak
0OCO3HaHMWS CoBEepLUAEMbIX AENCTBUN U
MbICIIUTENbHBIX NPOLECCOB, UX
pe3ynbTaToB M OCHOBAHWI;

yyacTBOBaTb B rpynnoBsbiXx ¢opmax paboThbl
(obcyxaeHus, oOMeH MHEHUR,

«MO3rOBbIE LUTYPMbI» U NHbIE), BbIMOMHATL CBOKO 4acTb
paboTbl 1 KOOPAMHUPOBATL CBOU AENCTBUS C APYTMMM
YrieHaMu KoMaHbl, OLeHMBaTb Ka4ecTBO CBOEro Bknaja
B OOLLMIA NPOAYKT NO KpUTEPUSAM, CHOPMYNNPOBaHHBLIM
y4YacTHVKaMy B3aUMOLencTBus

Ha TEOPETUNYHECKUNX 3aHATUAX

MpakTuyeckasn paboTa

MPck3 ncnonb3oBaTtb NpMeMbl pednekcum
ONS OLIEHKM CMTyaumm, BbiIbopa BEpPHOro
peLleHus;

1cnosb3oBaTh NprueMbl pedriekcumn ans oLeHKK
cuTyauun, Bbibopa BepHOro peLleHus

Ha TeopeTnyeckmx 3aHATUAX

MpakTnyeckasn pabota

MPck4 ymeTb oueHMBaTb pPUCKM MU
CBOEBPEMEHHO MNPUHMMaTb PeLleHus No ux
CHWKEHWIO;

yMeTb OLUeHnBaTb PUCKMN N CBOEBPEMEHHO NPUHMMATb
peLweHna no nx CHXeHuo

Ha TeopeTnyecknx saaHATUAX

MpakTnyeckasn pabota

B)

3MOLMOHanNbHbIN MHTENJIEKT, Npegnonararlwmni chopMUPOBaHHOCTb!

MPan1 camoco3HaHusl, BKNoYaroLL.ero
CNocobHOCTb NOHMMaTbL CBOE
3MOLMOHarbHOE COCTOsIHME, BUOETb
HanpaBneHns pa3BuTNst CO6CTBEHHON
3aMoLUMOoHanbHon cdpepsbl, ObITb YBEPEHHBLIM
B cebe;

CaMOCO3HaHUs, BKIOYAIOLLIEro CNocOBHOCTL NOHMMAaTL
CBO€E 3MOLMOHaNbHOEe COCTOsIHNE, BUAETL HanpaBneHns
pa3BuTMA COBCTBEHHOM 3MOLIMOHarnbHoW cdepsbl, BbITb
yBepeHHbIM B cebe

Ha TeopeTnyecknx saaHATUAX

MpakTuyeckas paboTa

MPaun2 camoperynnpoBaHus, BKNOYaLLero
CaMOKOHTPOJ1b, YMEHWE NpUHMMaTh
OTBETCTBEHHOCTbL 3a CBOE NOBELEHNE,
CMoCcoOHOCTb aganTupoBaThCA K
3MOLMOHAINBHBIM U3MEHEHMSAM Y NPOSIBNATb
rMOKOCTb, BbITb OTKPbITEIM HOBOMY;

CaMOoperynnpoBaHus, BKIOYAOLWLEro CaMOKOHTPOSb,
yMeHMWe NpuHMMaTh OTBETCTBEHHOCTL 3a CBOE
nosefeHue, cnocobHOCTb aAanTMpPoBaThCs K
3MOUMOHANBbHBIM U3MEHEHWNAM U NPOSIBMATb FTMOKOCTb,
ObITb OTKPbLITEIM HOBOMY

Ha TEOPETUYECKUNX 3aHATUAX

MpakTnyeckasn pabota
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MPan3 BHyTpeHHeNn MoTuBaLuu,
BKITHOYAIOLLIEN CTPEMIIEHNE K JOCTUXKEHMIO
Lenu u ycnexy, onTuMnsm,
WHULNATUBHOCTb, YMEHNE OEeNCTBOBATb,
NCXOAs1 U3 CBOUX BO3MOXHOCTEW;

BHYTPEHHE MOTMBALMK, BKITHOYAOLLEN CTPEMITEHME K
OOCTVXKEHUIO LIenn 1 ycnexy, onTUMmn3am,
NHNUNATUBHOCTD, yMeHI/Ie ,EI,eIZCTBOBaTb, ncxoga n3 cBounx
BO3MOXXHOCTEN

Ha TeopeTunyecknx 3aHAaTUNAX

MpakTnyeckas paboTta

MP3un4 smnaTtum, BKNoYatoLlen
CNoCcoOBHOCTb NOHMMAaTb 3MOLIMOHaNbHOEe
COCTOsIHWE OpYrux, y4MTbiBaTb €ro npu
OCYLLECTBMEHUN KOMMYHMKaLMW,
CMNOCOBHOCTb K COYYBCTBUIO U
COMNEPEXNBaAHUIO;

aMnaTuu, BKIToYatoLLen cnocobHOCTb NOHUMaTb
3MOUMOHarnbLHOe COCTOAHNE OPYIrnX, Y4uTbiBaTb €ro npu
OCYLLLECTBMNEHMM KOMMYHUMKaLUKN, CNOCOBHOCTb K
COYYBCTBUIO 1 COMEPEXMBAHUNIO

Ha TeopeTnyecknx 3aHAaTUNAX

MpakTnyeckas paboTta

MPan5 couuanbHbix HaBbIKOB,
BKITHOMAIOLLIMX CNOCOOHOCTL BbICTpanBaTb
OTHOLLIEHMS C APYIMMU NI0ObMMN,
3ab0TUTbCS, NPOSIBNATbL UHTEPEC U
paspelatb KOH(PIWKTbI;

coumanbHbIX HaBbIKOB, BKITHOYAKLLMX CMNOCOOHOCTb
BbICTpanBaTb OTHOLUEHWUSI C APYTUMU NI0ObMMU,
3a60TUTbCS, NPOABNATL UHTEPEC U pa3peLuaTb
KOHMSIMKTbI

Ha TEOPETUYECKUNX 3aHATUAX

MpakTuyeckasn paboTa

r) NnpuHATHE cebs 1 Apyrux naen:

MPnc1 npuHumaTtb cebs, noHMmas cBou

HeJOoCTaTKN U JOCTOUHCTBA,

NpUHUMaTb cebsi, NOHMMasi CBOM HegoCTaTKM U
OOCTOMNHCTBA

Ha NPakTn4eCKnX 3aHATUAX

MpakTnyeckasa pabota

MPnc2 npuHMMaTtb MOTUBbBI U aprymeHThbI
Apyrux nogen npyu aHanuse pesynstaTos

JeATenbHOCTY;

NPUHUMAaTbL MOTUBbI M @apryMeHTbl ApYrux noaen npu
aHanu3se pesynbTaToB AeATeNbHOCTU

Ha NpakTn4eCcKnx 3aHATUAX

MpakTuyeckas pabota

MPnc3 npusHaBaTb CBOE NpaBO U MpaBo

OPYrux nogen Ha omnoku;

npusHaeaTb CBOE NpaBO M NPaBo APYrMX Nogen Ha
OLLNOKM

Ha NpakTn4eCKnX 3aHATUAX

MpakTuyeckasn pabota

MPnc4 passuBaTb CNOCOBHOCTb MOHUMATb

MWP C NO3ULMU JPYroro YesnoBeka.

pa3BMBaTb CMOCOBHOCTL MOHUMATL MUP C MO3ULUK
Apyroro yenoseka

Ha NpPakTn4eCKnX 3aHATUAX

MpakTnyeckas paborta

3) npeameTHble

PesynbTart

Mo @O

OpraHusauus OueHka

AOCTUXeHnsA AOCTUXeHnsA
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NP1 BnageHne metogamm
[OKa3aTenbCTB, anropuTMamMun peLleHunst
3afav; ymeHue popmMmynmpoBaTtb

mMmoaenunpoBsaTtb pealibHble CUTyalun Ha A3blke anre6pb|, COCTaBIATb
BblpaXXeHnA, ypaBHEHUNA, HEpaBeHCTBa No YCJ1I0BUIO 3a4a4un, nccrneagoBsatb
NOCTPOEHHbIE MOAesIn C UCnoJib30BaHMEM annaparta anre6pb|;

onpeneneHns, akcMomMbl 1 TEOPEMBbI, onepupoBaTb  MOHATUAMW:  onpefeneHve, Teopema, CleAcTBue, MpakTnyeckoe MpakTuyeckas
NPUMEHSITb NX, NPOBOAMUTL [oKa3aTenbCcTBo 3aHATNe paboTta
AokasaTernbHble paccyXaeHus B Xxoae
pelweHuns 3agad
. onepuvpoBaTb MOHATUAMUK: HaTyparnbHOe, Lernoe 4ucro, WCMNonb30BaTb
MNP 2 ymeHne onepupoBaTb NOHATUAMM:
: MPU3HaKN OEenNUMOCTU LEenbIX YMCerl, PasfnoXeHWe 4ucna Ha npocTtble
cTeneHb 4ucna, norapugm yucna; .
MHOXUTENW A pelleHns 3ajay;
ymeHne BINONHATL Bblfcnenne onepupoBaTb NMOHATUEM: CTEMEHb C pauMoOHarnbHbIM NokasaTenem;
3HaYeHWit " npeobpa3oBaHus pvp - P ’ MpakTnyeckoe MpakTu4eckas
o onepuvpoBaTb MNOHATUAMMK: Forapucm yucrna, [[ecAaTUYHbIe "
BblpaXKeHWi co cTeneHsamu " ; 3aHATNe paboTta
HaTypanbHble norapnmel;
norapudpmamu, npeobpa3oBaHus
OpPOGHO-paLMOHabHbIX BbIPaXXEHUN
onepuvpoBaTb MOHATUSAMU: paLMOHaNbHOE W OEWCTBUTENBHOE YUCIIO,
0ObIKHOBEHHasi 1 fecsaTudHasi 4pobb, MPOLEHTHI;
BbINONHATE  apudMeTmdeckne onepauMm C  pauMoHanbHbIMU U
OEeNCTBUTENbHBIMU YMCNamu;
BbINOSNHATE NPUOMMXKEHHbIE BbIYMCIEHMS, UCNOMbB3YS MpaBua OKpyrieHus,
aenatb NPUKUAKY U OLIEHKY pe3yrbTaTa Bbl4UCIEHWI;
onepupoBaTb MOHATUAMM: CTeneHb C LenbiM nokasaTenem, ctaHgapTHas
. dopma 3anucu OenCTBUTENbHOrO YuCna, KOPeHb HaTyparbHOW CTerneHw,
MP 3 ymeHve onepupoBaTb NMOHATUAMM: o
ucnonb3oBaTb NoAxXoAsWYyo opMy 3anncu AeUCTBUTENbHbBIX Yncen angd
paunoHanbHble, uppaumoHanbHble, .
peLLeHnsa NpakTUYeCckMX 3agad u NnpeacTaBneHus aHHbIX;
nokasaTtenbHble, CTerneHHble, ) M n
norapudMUIecKkie onepupoBaTb NOHATUAMU: CUHYC, KOCUHYC U TAHFEHC NPOWN3BOJSILHOrO yrna, paktuyeckoe pakTnyeckasn
’ ucnonb3oBaTb  3anuCb  MPOM3BOSMBHOrO  yrra 4epe3  obpaTtHble 3aHATUE paboTa
TPUroHOMEeTpUYeCKkue  ypaBHEHUS U

HepaBeHCTBa, X CUCTEMBbI

TPUroHoMeTpudeckme yHKLUN;

onepupoBaTb MOHATUAMU: TOXOECTBO, YpaBHEHWE, HEPaBEHCTBO, Lenoe,
pauuoHarnbsHoe, uppauuoHarnsHoe ypaBHeHMe, HepaBEeHCTBO,
TPUrOHOMETPUYECKOE YPABHEHUE;

BbIMOSHATL NPeobpa3oBaHns TPUrOHOMETPUYECKMX BbIPAXXEHWUIA U peluaTtb
TPUrOHOMETPUYECKNE YPABHEHUS;

BbIMOSHATL Npeobpa3oBaHus LenbiX, paunoHanbHbIX U UppaLMoHanbHbIX
BbIp@XEHUA W pellaTb OCHOBHblE TWMbl LEMbIX, PaLMOHANbHbIX W
MppauMoHarnbHbIX YpaBHEHUA U HEPABEHCTB;

PM OVYr1.01.03 MaTtemaTuka

Ctpanuua 23 13 44




NPUMEHATb YPaBHEHUS W HepaBeHCTBa ONA PeLUeHUss MaTemaTuyecKmx
3agay 1 3agad U3 pasnuyHbix obnacTern HayKu U pearnbHOWN XU3HMK;
NPUMEHSTb CBOMCTBA CTeneHn Ansg npeobpa3oBaHns  BblpaXeHUN,
onepupoBaTb MNOHATUSAMMW: MNOKa3aTeNbHOE YpaBHEHWE W HepaBeHCTBO,
pelaTb OCHOBHbIE TUMbl NOKa3aTerbHbIX YPaBHEHWUI U HEPABEHCTB;
BbINONHATE NpeobpasoBaHUsA BbIpaXXeHUR, copepxawmux norapudmsl,
onepupoBaTb MOHATUAMM: NOrapuPMUYecKoe ypaBHEHNE U HEPABEHCTBO,
pellaTtb OCHOBHbIE TUMbl NOrapudMUYECKUX ypaBHEHWUI U HEPABEHCTB;
HaxoAuTb PeLUEeHNsI NPOCTENLLIMX TPUTOHOMETPUYECKNX HEPaBEHCTB;
onepupoBaTb MOHATUAMW: CUCTEMA JIMHEVHbIX YPaBHEHWA N €€ pelueHue,
NCMNonb3oBaTb CUCTEMY fIMHEWHbLIX YPaBHEHWU ONS PELUeHUs MPaKTUYECKUX
3apav;

Haxo4WTb PEeLIEHUs MPOCTENLLNX CUCTEM N COBOKYMHOCTEN pauMoOHanbHbIX
YPaBHEHUN N HEPABEHCTB;

MOOENMPOBaTb pearnbHble CuUTyauum Ha S3blke anrebpbl, COCTaBnATb
BblPaXXEHUS, YpaBHEHUS, HEPABEHCTBA U CUCTEMbI MO YCIOBUIO 3adauw,
uccregoBaTb  MOCTPOEHHbIE MOZENW C  UCMNOMb3oBaHWEM annapara
anrebpbl

MP 4 ymeHve onepupoBaTb NOHATUSAMMU:

dyHKUMA, HerpepbiBHasa  YHKUUSA,
npou3soaHasi, nepsoobpasHas,
onpefeneHHbln  uHTerpan;  yMeHue

Haxo4uTb NPOU3BOAHbLIE 3NEMEHTapPHbIX
dyHKUNRA, ncnornb3ys crnpaBoYHble
mMaTepuansl; UccnenosaTtb B NMPOCTENLLNX
crnyyasx @YHKUMM Ha MOHOTOHHOCTB,
HaxoauTb Hanbornblne M HauMeHbluve
3HavYeHua YHKUMI, CTpouTb rpadomku
MHOrO4YreHoB c NCNOrb30BaHNEM
annapata MaTeMaTWyeckoro adanusa;
NMPUMEHSATb NMPOM3BOAHYIO NPW peLleHum
3agay Ha ABWXKeHue; pewaTb NPakTUKO-
OPUEHTUPOBAaHHbIE 3apaum Ha
HanbonblIMe N HauMeHbLUNe 3HaYeHUs,
Ha HaxoxOaeHne nyTW, CKOpPOCTU MU
YCKOpEeHUs

onepupoBaTb NOHATUAMU: (PyHKUMSA, cnocobbl 3agaHunsa dyHKumm, obnacTb
onpefeneHns n MHOXECTBO 3HaveHuMn dQyHKUMKW, rpaduk dyHKLMK,
B3auUMHO obpaTHble yHKUMK;

onepupoBaTb MOHATUAMU: YETHOCTb W HEYETHOCTb (PYHKUUW, HYmK
OYHKLMKN, MPOMEXKYTKN 3HAKOMOCTOSHCTBA;

ncnonb3osaTh rpadukm MYHKUUA ANA peLleHns ypaBHEeHWUI;

CTPOUTb U YuTaTb rpaukn NMHENHON (PyHKLMMK, KBaAPaTUUYHOWN (DYHKLMK,
CTeneHHOM PYHKLUMKN C LenbIM nokasatenem;

ucnonb3osatb rpadukm YyHKUMA ON8  UCCrNefoBaHMsA MNpoLeccoB U
3aBMCMMOCTEN MpWU peLueHMn 3adadv u3 Apyrmx yy4ebHbIX npegmeToB U

peanbHOW M3HW, BblpaxaTb QopMynaMmuM  3aBUCUMOCTU  MexXay
BENMYMHaAMU;
onepupoBaTb  MOHATUSIMU:  Mepuoauyeckasl  (PYHKUMS, NPOMEXYTKU

MOHOTOHHOCTM (DYHKUMMK, TOYKM IKCTpemyMma pyHKuun, Hambonbliee wu
HanMmeHbLlee 3HavyeHus OYHKLUKW Ha MPOMEXYTKe, Ucnonb3osaTb UX AnNs
nccnenoBaHusa oyHKUMU, 3agaHHOMN rpadduKom;

onepuposaTb MOHATUAMM:  TpacOrKn nokasaTenbHOMN,
norapuMmM4eckon U TPUTOHOMETPUYECKMX  (PYHKUUIA, n3obpaxatb KX

MpakTnyeckoe
3aHATHNne

MpakTnyeckas
paboTta
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Ha KOOpPAMHATHOW MIIOCKOCTM M UCMONb30BaTh AN pPELLEeHUs YpaBHEHWUI
N HEPAaBEHCTB;

nzobpaxartb Ha  KOOpPAWHATHOMW  MMOCKOCTU  rpadvkn  JIMHEMHbIX
YpaBHEHUA W UCMOMb30BaTb WX AN PELEeHUss CUCTEMbl JMHEWHbIX
ypaBHEHUN;

ucnonb3oBaTb rpaduknm YHKLUMA ONS  UCCrefoBaHWs MNpPOLLECCOB WU
3aBMCMMOCTEN U3 APYIMX Y4eOHbIX ANCUMMIVH

MP 5 ymeHne onepupoBaTb NMOHATUSAMM:
pauuvoHarnbHas hyHKUMSA,
nokasartenbHass YHKUWS, CTeneHHas
dyHKUMSA, norapudmmyeckas OyHKLMS,

onepupoBaTb NOHATUAMM: NOCIeA0BATENBHOCTb, apudmMeTUyeckas n
reomeTpuyeckas Nporpeccuu;

onepupoBaTb MOHATUSAMU: GEecKkoHeYHo YyOblBalolasi reomeTpuyeckas
nporpeccusi, cymma OeckoHe4yHo  yOblBalolleid  reoMeTpU4ecKoit
nporpeccuu;

3aJaBaTb NnocrneaoBaTeNbHOCTY pasfvYHbIMKU crocobamu;

NCnosnb30BaTb CBOMCTBA NOCNeLoBaTENbHOCTEN U I'IpOI'peCCVIVI ana peweHnd

pearbHbIX 3a4a4 NPYKNagHoro Xxapakrepa;
onepupoBaTb NOHATHSIMU: HENpepbiBHas (DYHKUMS, NPOM3BoAHasA PyHKLNK,

TPUrOHOMETpUYECKUNE byHKLMN, 8 N N
i MCcrnonb3oBaTb reOMETPUYECKUA N PUBNYECKMIA CMBICTT NPOM3BOAHON 4NN
obpaTtHble yHKUUW; YMEHME CTPOUTb ElLIEHAS 3a0aY;
rpacukm N3YYEHHbIX byHKUMA, P ’ . MpakTnyeckoe MpakTnyeckas
Haxo4WTb NPOUN3BOAHbLIE 3NIEMEHTapPHbIX PYHKLMIA, BbIYMCAATH NPOM3BOAH
ncnomnb3oBaTb rpadukM Npu N3yyYeHum ) 3aHATHE paboTta
N bl€ CYMMbI, NPOV3BELEHUS], YACTHOTO (OYHKLIMIA;
NMPoOLEcCCOB W  3aBWCMMOCTENW,  MpM
ncrnonb3oBaTh NPOU3BOAHYIO AN UCCNEAOBaHNSA (PYHKLUN HA MOHOTOHHOC
pelleHnn 3agady 13 Apyrmx yy4ebHbix
4 ) Tb U 9KCTPEMYMbI, NPUMEHATL pe3yrbTaTbl UCCNefOBaHNS K MOCTPOEHUIO
NpeamMeToB M 3a4ad N3 peanbHOW XN3HMU; rpadKoB;
BblpaXaTb opMynamMmn 3aBUCUMOCTM P ’
MexXay BenvunHami MCcrnonb3oBaTb NPOU3BOAHYIO AN HAXOXOEHWSA HAWUMYYLLErO PELUEHUS B
y NpVKNagHbIX, B TOM YMCE COLManbHO-3KOHOMUYECKMX, 3a4a4aXx;
ornepupoBaTh NOHATUAMU: NepBOOOpasHasa U MHTerparn, NoHNMaTb
reoMeTpUYECKU U (PU3NYECKNIA CMBICIT UHTErpana;
HaxoauTb NepBoobpa3Hble aneMeHTapHbIX YHKLUWIA, BEIYUCASTL MHTErpan
no dpopmyne HetoToHa—llenbHuua;
P 6 ymeHue pelwatb TEKCTOBbIE 3a4aum onepupoBaTh NOHATUAMUW: MHOXECTBO, ONepauumn Hag MHOXeCTBaMu;
pasHblX TWMOB (B TOM 4ucre Ha ncnonb3oBaTb TEOPETUKO-MHOXECTBEHHLIM annapaT Aans  onucaHust
MPOLIEHTbI, AONN 1 YacTu, Ha OBWXKEHME, peanbHbIX NPOLIECCOB U SIBNEHWIA, NPY PeLLeHnn 3aga4 U3 OpYrnx y4ebHbIx
paboTy, CTOMMOCTb TOBapoOB W YCIyT, npeaMeTos; MpakTnyeckoe MpakTu4eckas
Hanoru, 3agayvm nu3 obnacTtu ynpasneHus peLlatb NpuKNagHble 3a4a4uv, B TOM YXCHEe COLManbHO-3KOHOMUYECKOTO U 3aHATUNE paboTa

NUYHBIMWU N CeMEeVHbIMU (pUHaHCaMK);
COCTaBMNATb  BblpaXeHUsl, YpaBHEHUS,

(bM3I/ILIeCK0rO Xapakrtepa, cpeacrBamm matemMmaTtn4eckoro aHanmsa
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HepaBEeHCTBA U UX CUCTEMbI MO YCMOBUIO
3agayn, UccrnegoBaTb  MOMyYeHHoe
peweHne n oueHunBaTb
npaBgonogo6HOCTb pe3ynbTaToB

MP 7 ymeHne onepupoBaTb NMOHATUSMM:
cpegHee apudMeTM4ecKkoe, MeamaHa,
Hanbonbllee U HauMeHbLUee 3HaYeHWus,
pasmvax, gucnepcusi,  CTaHgapTHOe
OTKINOHEHWe 4McrnoBoro Habopa; ymeHue
n3BnekaTb, WHTEPNPETUPOBaTh
nHdopMaumlo,  NPeACTaBMEHHYKD B
Tabnuuax, Ha Auarpammax, rpadukax,
OTpaxalollyto  CBOWCTBA  pearbHbIX
NMPOLECCOB M SIBNEHWI; MpeacTaBnaTb

yuTaTbh U CTPOMTL TAbNULILI U ANarpaMmmel;

onepupoBaTb MOHATMAIMU: cpegHee  apudMeTuyeckoe, MeauaHa,
Hanbornbllee, HauUMeHbllee 3HayeHue, pasmax MaccuMBa YMCMOBbIX
[JaHHbIX;

onepupoBatb  MOHATUAMMWU! cnyqaﬁHaﬂ BernMynHa, pacnpepgerneHume
BepOﬂTHOCTeVI, anarpamMmma pacnpepneneHus;
CpaBHMBATb BEPOATHOCTHU 3Ha4YeHun CﬂyHaIZHOVI BEeJTMYUNHbI no

pacnpegeneHnio nnm ¢ NOMoLWbio Anarpamm,
onepupoBaTtb NOHATMEM  MaTemMmaTtu4deckoro oxwumgaHud, npuBoAUTb
npuMepbl, KakK MNpUMEHAETCA MaTeMaTtundecKkoe oXxunaaHue CﬂyanIHOVI

MpakTnyeckoe
3aHATHE

MpakTnyeckas
paboTta

nHdpopMaumio € noMowplo Tabnuy u BENMMYMHbI  HaxoAuTb  MaTtemMaTudeckoe OXugaHue no  JgaHHOMYy
avarpamMmm; ucecrneposaTb pacnpeaeneHuto;

cTaTucTuyeckne gaHHble, B TOM Yucne c

npUMeHeHMeM rpadnveckmx MeTOAoB U

ANEeKTPOHHbIX CPeacTB
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MNP 8 ymeHne onepupoBaTb NOHATUAMM:
CryYawHbI ONbIT U CnyvYanHoe cobbiTue,
BEPOSAITHOCTb  CMy4anHoro  cobbiTus;
yMEHME BbIYUCMSATb BEPOSITHOCTb C
NCMNONb30BaHNEM rpadunyeckmx
MEeTOAOB; NPUMEHSATb dhopMynbl
CMNOXEHNA N YMHOXEHUSA BEPOATHOCTEWN,

onepupoBaTb MOHATUAMWU: CAyYaWHbIN 3KCNEPUMEHT (OMbIT) U CriyYanHoe
cobbITMe, aneMeHTapHoe cobbiTue (dMeMeHTapHbI MCXOA) CryyYamHOro
onblTa, HaxoAuTb BEPOSATHOCTM B OMblTax C PaBHOBO3MOXHbLIMU
crnyyYyamHbIMU CODObITUSIMU, HAXOAWUTb U CPaBHMBATb BEPOSITHOCTM COOLITUI
B M3YYEHHbIX CIyYanHbIX 9KCNEPUMEHTAX;

HaxoouTb U dopmMynupoBaTb CObObITMA: nepecedyeHue U obbeauHeHue
OaHHbIX COBbITUIN, COGbITUE, NPOTUBOMNONIOXHOE AAHHOMY COObITUIO,
nonb3oBaTtbCs  Auvarpammamm  3unepa U (HOPMYNOA  CIIOXEHUSA
BEPOATHOCTEN MpU peLleHnn 3agay;

KOMBMHaATOpPHbIE hakTbl U POPMYIbI NPy onepupoBaTb NOHATUAMU: YCNOBHAas BEPOATHOCTb, HE3aBUCHMMblE COBbITUS, MpakTuyeckoe MpakTnyeckas
peLleHny 3agav; oueHMBaTb Haxo4uTb BEPOATHOCTM C MOMOLLLIO MpaBuiia YMHOXEHUS, C MOMOLLbIO 3aHSaTUe paboTa
BEPOATHOCTH peanbHbiX  COObLITUI; AepeBa CIly4anHoro orbiTa;
3HaKOMCTBO co CryyanHbIMU NPUMEHSATb KOMOMHATOPHOE NPaBUIO YMHOXEHWSA NPY peLleHun 3agav;
BEMUYUHAMY; yMeHue npuBOANTL onepupoBaTb MOHATUSAMMU: UCNbITAHWE, HE3aBUCUMbIE UCNbITAHWUS, Cepust
npYMepbl NPOSIBNEHUS 3aKoHa BOMbLIMX UCMbITaHWI, yCNex n Heyaaya, HaxoaAuTb BEPOATHOCTM COObITUIA B cepum
ymucen B MNPUPOAHBLIX U 06UJ,eCTBeHHbIX HE3aBUCUMMbIX MWCMbITAHUA 00 nepBoro ycnexa, HaxoAuTb BEPOATHOCTU
ABMEHUSIX cobbITUI B cepumn UcnbiTaHnin bepHynnu;
UMeTb NpeacTaBneHne o 3akoHe 6onbLunX Yncen;
UMeTb NpeacTaBreHne 0 HopMarnbHOM pacnpeaeneHmm
) onepupoBaTb NMOHATUAMM: TOYKa, NPsAMas, NITOCKOCTb;
MP 9 ymeHne onepupoBaTb NMOHATUSMM:
NMPUMEHHATb aKCMOMblI CTEPEOMETPUN N CNEACTBMSA U3 HUX NPU peLueHun
TOuKa, npsmas, MMOCKOCTb, i
N reoMeTpuyYecKknx 3agav;
NPOCTPaHCTBO, OBYrpaHHbIN yron, )
onepupoBaTb MOHATUAMW: MapannenbHOCTb U NepneHANKYNSPHOCTb
cKpeluBatoLmecs npsmble, o
NPSIMbIX U NIIOCKOCTEMN;
napannensHocTb n o
KnaccnuumnpoBaTb B3anMHOE PacronoXeHne NpsiMbiX U MAOCKOCTen B
nepneHavKynsapHoCTbL NpAMbIX n )
M NPOCTPaHCTBE;
NNOCKOCTEWN, Yron mexay npsambIMu, yron . y
N onepupoBaTb MOHATUSAMU: OBYrpaHHbLIA Yron, rpaHn ABYrpaHHoOro yrna,
Mexay npsiMOM U MNMOCKOCTbIO, Yron I M n
pebpo ABYrpaHHOro yrna, NMMHENHbIA yron ABYrPaHHOro yrna, rpagycHas pakTuyeckoe pakTnyeckasn
Mexay MNNOCKOCTAMM, paccTosiHue oT )
Mepa [ABYrpaHHoro yrna; 3aHATHNe paboTa

TOYKM 00 NJTOCKOCTU, paCCTOAHUNE Mexay
npAMbIMU, paccTtoaHune Mexay
MNIOCKOCTAMU; YMEHMe UCNosib3oBaTb
npu peweHnn sagay n3y4eHHbole C*)aKTbI n

NPUMEHATb NpaBuUIo Napannenenunnena,

TeopeMmsbl nraHNMeTpuu; yMeHue
oueHuBaTtb pasmepbl obbekToB
oKpykatoLero mvpa
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MP 10 ymeHune oneprpoBaTb NOHATUSAMM:
MHOFOrpaHHUK, Ce4eHne MHOrorpaHHuKa,
Ky6, napannenenvnes, npusma,
nMpamunga, durypa © NOBEPXHOCTb

onepupoBaTb MOHATUSIMU: MHOTOFPaHHWK, BbIMYKMbIA U HEBbIMYKMbIN
MHOTFOrPaHHWK, 3/IEMEHTbl MHOTOrPaHHUKa, NPaBUIIbHbIA MHOTOTPaHHUK;
pacrno3HaBaTb OCHOBHble BWAbl MHOFOrpaHHWMKOB (NMMpamuga, npusMa,
NpsSIMOYrosibHbIV Napannenenunea, Ky6);

KnaccuguuMpoBaTb  MHOFOrpaHHWKM,  BblOMpasi ~ OCHOBaHWA  Anist
KrnaccudmKkaumumn (BbiMyKible U HEBbLIMYKIblE MHOTOrPaHHWKK, NpaBUiibHbIE
MHOTFOTPaHHWKN, MPSIMble Y HaKMOHHbIE NPU3MbI, Napannenenuneab);
onepupoBaTb NOHATUAMM: CEKyLLAsi MITOCKOCTb, CEYEHNE MHOMOrPaHHKOB;
0B BACHATL NPUHLMIMbLI NOCTPOEHUSI CEYEHWIA, UCTIONb3Yst METOA CIEAOB;
CTPOUTb CEYEeHWS] MHOIOrpPaHHUKOB METOAOM CIledoB, BbINOMHATH
(BBIHOCHbIE) NIIOCKME YEPTEXMN U3 PUCYHKOB NMPOCTbIX 06 bEMHbIX pUryp: BUA

BpaLLeHuns, WNUHOP, KOHyC, Lwap, .
pat H Ap y P cBepxy, COOKy, CHU3Y;
chepa, ceyeHus urypbl BpaLleHus, .
NNOCKOCTh KacaloLLASICS cchepbi onepupoBaTb MOHATUSIMU: LMNUHOPUYECKAs MOBEPXHOCTb, OOpasyolime
LMIMHA a’ KOHVCa I'IJ'IOLIJ,:D,I:: UUINUHOPUYECKOW MOBEPXHOCTW, UUNUHAP, KOHWYeckas MOBEPXHOCTb,
noBe XI-?O(.,‘,TI/I m gMV;D,bI OVN3Mb obpasyowme KOHUYeCKoWn NOBEPXHOCTH, KOHYC, chepudeckas
KOHy(E)a LI,I/IJ'IVIHD,pap I'IJ'IOLLI,,aD,b Cf)(bepbl, rOBEPXHOCTE,
O6'beM’ KvGa ' MDSIMO roanorc; pacno3HaBaTth Tena BpalleHus (UMnuHAp, KoHyc, cdepa u wap); MpakTnyeckoe MpakTu4eckas
na annenenw?'llep,’a m aI\F/)IVIﬂbIBII'I UMb onepupoBaTb MOHATUAMW: MHOFOrPaHHUK, BMAUCAHHLIN B cdepy U 3aHATne paboTta
LI,I/IJF')II/IH,EI,pa KOHy(;a pLuapa' ’ )E)MeHMe’ OnucaHHbIM OKoro cdepbl, cdepa, BnMcaHHas B MHOIOrpaHHUK Unu Teno
’ ’ ' BpalleHus;
n3obpaxatb MHOTFOrpaHHUKM n patl
NOBEPXHOCTYM BPALLEHMS, UX CeyeHns oT n3obpaxatb usyvyaemble UIypbl OT PYKM U C NMPUMEHEHWEM MPOCTbIX
X YepPTEXHbIX MHCTPYMEHTOB;
pyKH, c MOMOLLbIO YepTEeXKHbIX
MHCTPYMEHTOB 1 3MEKTPOHHBIX CPELCTB; BbINONHATE  (BbIHOCHBIE) MMOCKME YepTexu U3 PUCYHKOB MNPOCTbIX
yl\neHmye pacnosHaBaTb CUMMETPHIO B’ OOBEMHBIX duryp: BuAg CBepXy, COOKy, CHWM3Y, CTPOUTb CeYeHus Ten
BpalleHnd;
NPOCTpaHCTBE, YMEeHWe pacno3HaBaTb patl
NPaBUbHbIE MHOTOrPaHHUK n3BnekaTtb, UHTepnpeTupoBaTb n npeobpa3oBbiBaThb
WHpopMaLnMo O NPOCTPAHCTBEHHbIX reoMmeTpu4ecknx durypax,
npeactaBlieHHYD Ha 4YepTexax U pUcyHkax;
onepupoBaTb MNOHATUEM BEKTOP B NPOCTPAHCTBE;
BbINONHATL AEWNCTBUSA CMOXEHUS BEKTOPOB, BbIYMTAHUS BEKTOPOB W
YMHOXEHUS] BEKTOpa Ha 4nCNo, OOBSCHATb, KakMMU CBOWCTBAMWU OHM
obnapator;
MNP 11 yMeHUue onepupoBaTth NOHATUAMMU: 06 BACHATL CNOCO6bI nony4yeHua tTen spalleHuns;
OBWXKEHMe B MPOCTPaHCTBE, noaobHble KﬂaCCM(bVILI,I/IpOBaTb B3aMMHOe€E pachnosioxXeHne Cd)epbl M NNOCKOCTH; I'IpaKqueCKoe npaKTquCKaﬂ
d)MrypH B NPOCTPaHCTBE; UCMNOSb30BaTb onepupoBaTb NOHATUAMMWU: LIJapOBOIZ CerMeHT, OCHOBaHWMe cermMeHTa, BbICOT 3aHAaTUNne pa60Ta
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OTHOLLUEHWe nroLagein NoBepxHOCTEN U
06HEMOB NOAOGHBIX Uryp NpY peLleHnm
3apad

a CerMeHTa, LapoBoW CIo, OCHOBaHWE LLIAPOBOro Cos, BbiCOTa LLApPOBOro
Crosi, LLapOBOW CEKTOP;

BbIYMCNATb COOTHOLLEHUST MEXAY NMoLaasiMyM NOBEPXHOCTEN U 06bEMaMu
NoAobHbIX Ten;

NPUMeHsITb reoMeTpuyeckne akTbl ANs pelleHUss CTepeoMeTPUYEcKmX
3agay, npegronaralumMx HECKONbKO LWaroB peLleHusi, ecrnv ycrnoBus
NpUMeHeHUs1 3afaHbl B SBHOW (DOPME;

pewatb 3agayvyn Ha HaxoXaeHune TreoMeTpuyeckKmx BeJimyYnMH no
o6pa3u,aM nnn anroputmam, TMnpuMeHAA U3BEeCTHble aHalmTu4eckume
MeToabl nNpu peweHun CTaHOapTHbIX MaTeMaTtudeCknx 3agady Ha
BblHUCeHne paCCTOFlHI/IVI Mexay AByMA TOYKaMu, OT TOYKU 00 I'IpHMOVI, oT
TOYKM OO0 NNOCKOCTU, Mexay CKpelinBarolwmMMnca npamMbiMU;

YMCINO; HAaXOAMTb C NOMOLLLIO U3YYEHHbIX
dopmyn KoopauHaThl cepeavHsl
oTpeska, paccTosiHMe Mexay [OBywms
TOYKaMK

onepupoBaTtb MNOHATUAMU. [OEKapTOBbl KOOpAWHATbl B MNPOCTpPaHCTBE,
BEKTOp, MOAYJ1b BEKTOPA, paBEHCTBO BEKTOPOB, KOOPAMHATLI BEKTOPA, Yyron
MeXay BeKTopamMu, CKandapHoe npounsseneHne BeKTopoB, KOJMMHeapHbie 1
KOMMJ1aHapHbl€ BEKTOPbI;

HaxoOunTb CyMMY BEKTOPOB W TMNpousBeneHne BeKTopa Ha 4Kucno, yron
MeXay BEKTopaMu, CKandpHoe npousseneHune, packnagbliBaTb BEKTOP Mo

neP 12 yMeHune BbIYMCNATb pewatb 3ajayn Ha HaxoXOeHue TeOMEeTPUYECKUX BervYuMH Mo
reoMeTpuyeckne BenuuuHbl  (ONuHa, obpasuyam unM anroputMam, TMpUMEHSIS1 W3BECTHbIE aHanuMTU4eckue
yron, nnowagb, o0O6beMm, nnowanb MeToObl NPU peleHuM CTaHOapTHbIX MaTeMaTudeckMx 3ajad Ha MNpakTyeckoe lMNpakTuyeckas
MOBEPXHOCTM), MCMOMb3ys MW3YYeHHbIe BbIYMCIIEHNE YITIOB MEXAY CKPELLMBAOLLMMNCS MPSAMbIMU, MEXAY NPSAMON 3aHATHE paboTta
dopmMynbl U METOABI N NMOCKOCTbIO, MeXAy NIIOCKOCTAMM, ABYrPaHHbIX YITOB;

BbIYUCIIATE OOBEMBI U MMAOLLAAM NOBEPXHOCTEN MHOFOrpaHHUKOB (Npusma,

nMpammnga) ¢ npuUMeHeHnem OopMyI, BbIYUCHATb COOTHOLUEHUS MEXay

nnowagsmmn noBepxHocTen, o6bEmamm Nogo6HbIX MHOFOrpaHHUKOB;

BblYMCIIATE OOBLEMBI W nNnowaan MOBEPXHOCTENM Ten  BpalleHus,

reoMeTpnYeckux Ten ¢ NnpuMeHeHnem opmyn;

onepuvpoBaTb MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCb U

MMOCKOCTb CUMMETPUN, LIEHTP, OCb U NIIOCKOCTb CUMMETPUN huUrypel;
MP 13 ymeHune onepmpoBaThb NOHATUSAMM: n3BnekaTb, npeobpasoBbiBaTb 7] WHTEPNpPEeTUPOBaTh
NpsIMOYrofnbHasi cuctemMa KoopauHar, WHpopMaLM0 O NPOCTPAHCTBEHHbIX reoMeTpuYecKmnx durypax,
KOOpAMHATbI TOYKU, BEKTOP, KOOPAUHATHI NPeAcCTaBMEHHYD Ha 4epTexax U PUCYHKax;
BEKTOpa, CKanspHoe Mpou3BeaeHue, NPUMEHSATb reomeTpuyeckme akTbl AMsl PeLleHnsi CTEPEOMETPUYECKNX
yron MeXay  BEeKTopamu, cymma 3ajay, npeanonaraoLlMx HEeCKONbKO LUaros PeLieHns, ecnu ycrosus MpakTudeckoe MpakTudeckas
BEKTOPOB, MNpPOM3BEAEHNE BeEKTOpa Ha NpUMeHeHNs 3agaHbl B SBHOM hOpMe;

3aHATHNE paboTta
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ABYM HEKOJIJIMHEeapHbIM BEKTOPaAM;
3agaBaTtb MNJIOCKOCTb YpaBHEHNEM B ﬂeKapTOBOVI CUcTemMe KoopauHart,

MP 14 ymeHue BbIOMpaTb MNOAXOASLLMNA
N3yYeHHbIN MeToa AN peLleHns 3agaquu,
pacrno3HasaTb MaTemMaTnyeckme gaktbl U
mMaTeMaTu4yeckne MOAEenu B NpUPOAHbIX
n OBLLECTBEHHbIX  SABMEHUSX, B
NCKYCCTBE; YMEHUEe NPpMBOAUTL NPUMEpHI
MaTEMaTUYECKNX OTKPbITUA POCCUNCKON
1 MUPOBOW MaTteMaTuyecKon Haykm

NPUMEHATb NpoOCTelMe NporpaMMHblE CPEACTBa W 3NEKTPOHHO-
KOMMYHWKALIMOHHBIE CUCTEMbI NPY PELLEHUN CTEPEOMETPUYECKUX 3aav;
npuBOANUTL NPUMEPbl MaTeMaTU4eCcKUX 3aKOHOMEPHOCTEN B MpUpPoOAe U
)KM3HU, pacrno3HaBaTh NpOosiIBIIEHNE 3aKOHOB rEOMETPUM B UCKYCCTBE;
NPUMEHSTb NOJyYeHHbIE 3HAHWS Ha MPaKTUKE: aHanM3MpoBaTb pearnbHble
CUTyaLUn N NMPUMEHSITb N3YUYEHHbIE MOHATUA B MPOLIECCE NOUCKA PeLLeHus
mMatematuyeckn  ccpopmynupoBaHHOW  MpobremMbl,  MoAenMpoBaTb
peanbHble CUTyauuM Ha S3blke FeOMEeTpuM, MCCreaoBaTb MOCTPOEHHbIE
MOZENM C UCMOMb30BaHNEM FrEOMETPUYECKUX NOHSATUI U TeopeM, annapaTa
anrebpbl, pelaTtb MpakTUYeckne 3adaudu, CBsI3aHHblE C HaXOXAEHWEM
reoMeTPUYECKNX BENNYH;

pewartb NpocTeillne reoMeTpuyeckme 3agadM  Ha  MpUMEHeHue
BEKTOPHO- KOOPAMHATHOIro MeToaa;

pewaTb 3ajadM Ha [JoKasaTenbCTBO MaTeMaTUYECKUX OTHOLUEHWA W
HaxoXJeHNe reoMeTPUYECKUX BEMUYMH Mo obpasuam unuv anroputmam,
NPUMEeHsIs  U3BEeCTHble  MeToAbl  MNpUM  peleHuM  CTaHAapTHbIX
MaTeMaTM4eckux 3agjay;

NPUMEHATb MpOCTeNluMe NporpaMMHble  CPeacTBa U 3MEKTPOHHO-
KOMMYHUKALMOHHbIE CUCTEMbI NPY PELLEHUN CTEPEOMETPUYECKUX 3aJaY;
NPUBOAUTL MPUMEpPLI MaTeMaTUYeCKUX 3aKOHOMEPHOCTe B mnpuponde U
KU3HW, pacrno3HaBaTh NPOsIBiEHNE 3aKOHOB reOMETPUM B UCKYCCTBE;
NPUMEHNATb NOMyYeHHble 3HaHWS Ha MPaKTUKE: aHanM3npoBaTh pearbHble
CUTYaLuun 1 NPUMEHSITb U3YYEHHbIe MOHSTUS B NPOLIEecce Noucka peLleHust
mateMaTnyeckn  ccpopMynupoBaHHONW  Mpobrembl,  MOAENVpPoBaTb
pearnbHble CUTyauuuM Ha sI3blke reoMeTpuK, UccrenoBaTb MOCTPOEHHbIE
MOZEN C UCMOSIb30BaHWEM FEOMETPUYECKUX MOHSTUI 1 TEOpPEM, annapara
anrebpbl, pewartb MpakTMYeckne 3agaudv, CBsI3aHHblE C HaXOXOEHWeMm
reoMeTPUYECKNX BENUYMH

MpakTnyeckoe
3aHATHne

MpakTnyeckas
paboTta
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3. COOEPXAHUE

CopepxaHue obyyeHunsa B 1 cemectpe

1.4ucna v BbluncneHuns.

1.1. PauumoHanbHble 4dmcna. OOLIKHOBEHHbIE U OECATUMYHble OPOOW, MPOUEHTbl, GEeCKOHEe4YHble
nepvoanyeckue apobu. ApmudmeTtmnyeckne onepaumm C pauMoHanbHbIMKM Yucnamu, npeobpasoBaHus
4YMCrOBbIX BblpaxeHui. lMpumeHeHne pgpoben M NPOUEHTOB ANA pelleHus NpuknagHbiX 3agady 13
PasnnyHbIX OTpacren 3HaHum N peasnbHOM XU3HM.

1.2. [OencteutenbHble 4ncna. PauuoHanbHble W uppauuoHanbHble 4Yucna. ApudmeTndeckme
onepauun ¢ A4eNCTBUTENbHbIMU Yncnamu. MNMpubnumkeéHHble BbIYMCIEHNS], MPaBWIia OKPYrieHus, Npuknaka
W OUEeHKa pesyrnbTaTa BblYUCNEHUN.

1.3. CteneHb c uenbiM nokasatenem. CrtaHgapTHast doopma 3anucu OeNCTBUTENbHOro 4ducna.
Wcnonb3oBaHve nogxoasiien dopmbl 3anucu  OencTBUTENbHbIX yucen Ans pelueHuns
NpakTUYeCKMX 3aday U NpeacTaBneHnst AaHHbIX.

1.4. ApndmeTnyecKkMn KOpeHb HaTypanbHOW cTeneHwn. [JenctBus ¢ apudMeTUHeCKMMU KOPHAMM
HaTypanbHOW CTENEHN.

CuvHyC, KOCMHYC W TaHIeHC YMCIIOBOro apryMeHTa. ApKCUMHYC, apKKOCWMHYC, apKTaHreHC 4YMCIOBOro
aprymeHTa.

1.5. HaTypanbHbie 1 uenble yncna. NpuaHakm 4enumocTu Lenbix yucen. CTeneHb ¢ paumoHanbHbIM
nokasatenem. CBOWCTBa CTENEHMW.

Jlorapudpm uncna. [lecatnyHbie n HaTypasnbHble norapudmbi.

2. YpaBHEHMUS M HEPaABEHCTBA.

2.1. ToxpecTBa 1 TOXAECTBEHHbIE Npeobpa3oBaHUs.

Mpeobpa3oBaHue TPUroHOMETPUYECKMX BblipaeHW . OCHOBHbIE TPUTOHOMETpPUYECKNE (POPMYIbI.

YpaBHeHue, KopeHb ypaBHeHUS. HepaBeHCTBO, peLleHne HepaBeHcTBa. MeTo nHTepBarnos.

PelwweHne uenbix n gpobHO-paumoHarnbHbiX YpaBHEHU U HepaBeHCTB. PelueHne uppaumoHanbHbIX
ypaBHEHWNA N HEPaBEHCTB.

PelueHne TpUroHoMeTpruyecknx ypaBHeHu.

MpyMmeHeHne ypaBHEHMI N HEPABEHCTB K PELLEHUIO MaTeMaTUYeCKuX 3aday 1 3ag4ad M3 pasnnyHbIX
obracTen Haykun 1 pearnbHOW XXNU3HW.

2.2. MNpeobpasoBaHne BbipaXeHUI, cogepallumnx norapngmoi.

Mpeobpa3oBaHne BbipaXXeHWI, cogepXallux CTENEHN C paLMoHanbHbIM NnokasaTternem.
[MpuMepbl TPUroOHOMETPUYECKNX HepaBeHCTB. NokasaTenbHble ypaBHEHUSA 1 HEPaABEHCTBA.
Jlorapudmudeckme ypaBHeHUs U HepaBeHCTBa.

2.3. CrcteMbl NMHENHbIX YpaBHEHW. PelueHne npuknagHelx 3agay ¢ NOMOLLbI0 CUCTEMbI NIMHENHbIX
ypaBHEHWUIA.

2.4. CncTtembl 1 COBOKYNMHOCTU pauMOHarnbHbIX YpaBHEHWUA U HEPABEHCTB.
lMpMMeHeHne ypaBHEHWU, CUCTEM U HEPaBEHCTB K pPELUEHUMI0 MaTemMaTUveckMx 3agady M 3agady us
pasnuyHbix obnacren HayKku U pearnbHOMN KU3HMW.

3. ®yHKUUK 1 rpadmKku.

3.1. ®yHKums, cnocobbl 3agaHns yHKumK. 'paduk dyHKUMK. B3aumHo obpaTHble yHKUNN.
O6nacTb onpefeneHnst U MHOXXECTBO 3HAYeHU OyHKUMK. Hynn doyHKUmK.

[MpoMexXyTKM 3HAKOMOCTOSAHCTBA. YE€THbIE N HEYETHBbIE (DYHKLNN.

CrteneHHada yHKLMA C HaTypanbHbIM U LienbiM NokasaTtenem. Eé ceoctea u rpacuk. CsonctBa WU
rpadouk KOpHs1 N-OM CTENEHMN.

TpuroHoMeTpudeckasi OKPYXXHOCTb, onpeaerneHne TPUroHOMeTpUYecknx OyHKLMIN YUCOBOMO apryMeHTa.

3.2. ®yHkuud. MNepuogmdeckne dyHkunn. MNPOMEXYTKM MOHOTOHHOCTM (OYHKUMKU. Makcumymbl 1
MUHUMYMbI (OYHKLMK. Hanbonbluee n HaMMeHbLUee 3Ha4YeHne PyHKUMM Ha NPOMEXYTKE.
TpuroHomeTpudeckne yHKLUUKN, X CBONCTBA U rpaduKu.

MokasaTtenbHasa n norapudmMmuyeckas dyHKUUKN, X CBONCTBA U rpadunku.
Vcnonb3oBaHue rpadhnkoB (PyHKUNI AN peLeHnss YpaBHEHNA N SIMHENHBIX CUCTEM.
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WcnonbsoBaHue rpadukos DYHKLMN ans uccrnenoBaHus NpPOLECCOB N 3aBUCUMOCTEWN,
KOTOpble BO3HMKAIOT NPW peLleHnn 3agay u3 gpyrmx y4ebHbIX NpeaMeToB U peanbHON XU3HMU.

4. Hayana matematunyeckoro aHanuasa.

4.1. lMocnegoBaTtenbHOCTH,  CNOCOObLI  3adaHus nocnegoBaTenbHOCTEN. MOHOTOHHbIE
nocrefoBaTenbHOCTHU.

ApudmeTtndeckad M reomeTpumyeckass nporpeccun. beckoHeyHo yb6biBawllas reomeTpuyeckas
nporpeccusa. Cymma GeckoHeyHO YyObiBaioLlen reomeTpudeckon nporpeccun. dopmyna CRoXHbIX
npoueHToB. cnonb3oBaHne Nporpeccumn Ans peLueHns peanbHblX 3a4ad NPUKagHoro xapakrepa.

4.2. HenpepbiBHble dyHKUuuK. MeToa wuHTepBanoB [Ans pelleHus HepaBeHCTB. [lpomsBogHas
dyHKUUKN. F'eomeTpryecknin n PU3N4ECKUI CMbICI NMPOU3BOSHON.

[MpounsBoaHble anemeHTapHbIX QYHKUUA. DOpMYbl HAXOXAEHUSA MPOM3BOAHON CyMMbIl, NPOU3BEAEHUS U
YacTHOro OyHKLNNA.

[MpumeHeHne npousBOAHOW K uUccnedoBaHUO  OYHKUMW HA  MOHOTOHHOCTb W 3KCTPEeMYMbI.
HaxoxgeHne HavbonbLlero M HauMEHbLUEro 3HayeHus yHKUUM Ha oTpeske.

4.3. lNpuMeHeHne Npon3BOAHOM AN HAXOXAEHUS Hauny4LLlero peleHus B NpuknagHblxX 3agayax, ang
onpeeneHns CKOpocTu npouecca, 3agaHHoro hopMynon nnm rpadomukom.
lMepBoobpasHas. Tabnmua nepBooGpPasHbIX.

WHTerpan, ero reoMeTpmnyeckiin n usnyeckmin cmbicn. BelumcneHune nHterpana no popmyne HotoToHa—
JlenbHuua.

5. MHoxecTBa n noruka.

5.1. MHOxecTBO, onepauumnm Hag MHoxecTBamu. [uarpammbl 3unepa—BeHHa. [MpumeHeHue
TEOpEeTUKO-MHOXECTBEHHOro annapaTa AN onucaHus pearibHbIX NPOLECcCoB U ABNEHWUIA, NPU peLleHum
3agay u3 gpyrux y4ebHbix npeaMeToB.

Onpegenexne, Teopema, creacTeme, JOKa3aTenbCTBO.

6. MNpsmbIe 1 NIOCKOCTM B MPOCTPaHCTBE.

6.1. OCHOBHble NMOHATUS cTepeoMeTpun. Touka, NpsAMas, NNoCKOCTb, MPOCTPaHCTBO. [loHaTne 06
aKkcMoMaTU4eCKOM MOCTPOEHUN CTepPEeOMETPUN: aKCUOMbl CTEPEOMETPUUN U CIIEACTBUSA U3 HUX.

6.2. BsaumHoe pacnonoxeHwe MpsMbIX B MNPOCTpPaHCTBE: Mepecekallmnecd, napannenbHble n
cKkpelmBatomecs npamble. MNapannenbHOCTb NPAMbLIX W NIIOCKOCTEN B NPOCTPaHCTBE: napannenbHble
npsiMble B NPOCTPaHCTBE, NapannenbHOCTb TPEX NPsMbIX, NapannenbHOCTb NPSAMOK U NIIOCKOCTU. YTbl
C COHanpaBrieHHbIMY CTOPOHaMU, Yron Mexay npsMbiMuy B pocTpaHcTBe. [apannensHOoCTb NOCKOCTEN:
napannenbHble MOoCKOCTWU, CBOWCTBA napannernbHblX nrockocTen. lNpocTenwune npocTpaHCTBEHHbIE
urypbl Ha NNOCKOCTK: TeTpasap, Kyb, napannenenunen, NOCTPOEHNE CEYEHNI.

6.3. [epneHanKynApHOCTb MPAMON WM MAOCKOCTW: NEpPNeHAMKYNsApHbIE MpPsSMble B MPOCTPaHCTBE,
npsiMble napannenbHble Y NepneHaUKYNsapHbIe K MIOCKOCTU, NPU3HAK NepneHanKynsapHOCTM NPSMON r
NNOCKOCTU, Teopema O NPSIMON NePNeHAVKYNSAPHON NIOCKOCTW. YrMbl B NMPOCTPaHCTBE: Yron mexagy
NPSMON M MMOCKOCTbIO, ABYrPaHHbLIA Yron, NUHEWHbIN yron AByrpaHHoro yrna. [leprneHavkynsp w
HaKMNOHHbIE: pacCTOsiHUe OT TOYKM A0 MNOCKOCTU, PacCTosiHMe OT NPSAMOW A0 MMOCKOCTWU, MPOeKuus
durypbl Ha nnockocTb. [lepneHauKyNApHOCTb MNNOCKOCTEN: NPU3HAK MNeprneHaMKYNspHOCTM OBYX
nnockocten. Teopema o Tpéx nepneHamKynspax.

7. MHOrorpaHHuKu.
7.1. TIOHATME MHOrorpaHHUKa, OCHOBHbIE  3NIEMEHTbl  MHOrOrpaHHWUKa, BbIMYKIble N HEBbIMYKIbIE

MHOrOrpaHHUKKM, pa3BépTka MHOrorpaHHuka. MNpmama: n-yronbHas npuama, rpaHyM U OCHOBaHUsI NPU3Mbl,
npsiMasi M HaknoHHast npu3Mbl, OOKOBasi M nofHasi MOBEPXHOCTb Npu3ambl. [lapannenenuneg,
NpPsIMOYronbHbI Napannenenunen WM ero cBoucTBa. [Mvpamupa: n-yrofnibHas nvpamMuga, rpaHd 1
OCHOBaHWe nupamuabl, GokoBasi M MonHasi MOBEPXHOCTb MMpamMuabl, MpaBuilbHas M yce4yéHHas
nupamuga. OnemeHTbl NpuaMbl U nupamuabl. MNpaBunbHblE MHOTOrPaHHUKU: MOHSITUE MPaBUITbHOIO
MHOrorpaHHuka, npaBsurbHasi Npu3Ma v npaBuibHas NMpamMuaa, npaBunbHas TpeyronbHas nupamMuaa 1
npaBunbHbIN TeTpaaap, ky6. MNpeacTaBneHne o NpaBUMbHLIX MHOFOFPaHHWUKAX: OKTasap, AodeKkasap u
ukocasap. CeveHusi Nnpuambl U NpaMuasbl.
7.2. CMMMeTpusi B NPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIbHO TOYKW, NPSIMOM, MIOCKOCTW.

OnemMeHTbl CUMMeTpUN B NupaMuaax, napannenenunegax, NpaBUIbHbIX MHOTOrpaHHUKax.
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CopepxaHne o0y4eHus BO 2 ceMecTpe.

7.3. BbluucrneHune 3neMeHTOB MHOrOrpaHHUKOB: péOpa, guaroHanw, yrnbl. [nowagb ©Gokoson
NMOBEPXHOCTM W MOMHOW MNOBEPXHOCTWU MPSAMON NPWM3Mbl, NIOWaAb OCHOBaHWW, Teopema O 6GokoBon
NMOBEPXHOCTM NPSIMON Npu3Mbl. [nowage 60KOBOV NOBEPXHOCTU M MOBEPXHOCTU NPaBWUbHOM NUPaMuabl,
TeopeMa 0 nrowiagn yceydéHHom nupamugbl. lNMoHatne 06 o6béme. O6BEM NMpaMmabl, NPU3MBbI.

7.4. TogobHble Tena B npocTpaHcTBe. COOTHOLWEHNS Mexady nrowaasMy noBepxHocTen, obbEémamum
nogo6HbIX Ten.

8. Tena BpaLLeHus.

8.1. UwnuHgpuyeckass nNOBEpPXHOCTb, OOpasywowue  UUNIMHOPUYECKOW  MOBEPXHOCTHU,  OCb
LUMNMHOPUYECKOW noBepxHocTW. LiunuHap: ocHoBaHust M GoKoBas MOBEpPXHOCTb, Obpasyiolias u ocCb,
nnowanbs 60KOBOM 1 NOMHOW NOBEPXHOCTH.

8.2. KoHuuyeckass  nMoBepxHOCTb, ObpasyoLime KOHMYeCKom NOBEPXHOCTU, OCb W BeplUnHa
KOHU4YecKkon noBepxHocTu. KoHyc: ocHoBaHve M BeplumHa, obpasylowas n ocb, Mnowagb O60KOBON U
NOSHON MOBEPXHOCTU. YCEYEHHbIN KOHYC: 00pasytoLmne 1 BbiCOTa, OCHOBaHUSA 1 GOKOBasi MOBEPXHOCTb.

8.3. Cdepa w wap: ueHTp, paguyc, AnameTp, nnowagb MOBEpPXHOCTU cdepbl. BsaumHoe
pacnonoxeHve cepbl 1 NIOCKOCTU, KacaTenbHas NnockocTb K cdepe, nnowanb cdepobl.

8.4. N30bpaxxeHne Ten BpalleHnsi Ha NIockocTu. Pa3BépTka umnuHapa n KoHyca.

KomGuHauuu Ten BpalleHns U MHOrorpaHHukoB. MHOrorpaHHuK, onMcaHHbI OKono cdepbl, cdepa,
BMMCaHHas B MHOrOrpaHHuK, Unu Terno BpalleHus.

8.5. MNMoHATue 06 o6véme. OcHOBHbIE CBOMCTBA 06BEMOB Ten. Teopema 06 06 bEME NPAMOYrofibHOro
napannenenvnega v cneactens n3 Heé. O6véM LunuHapa, koHyca. O6bEM Wwapa u nnowage cdepbl.

8.6. NogobHble Tena B npocTpaHcTBe. COOTHOLWEHMSA Mexay nnowagamm noBepxHocTen, obbEémamm
nogobHbix Ten. CedeHusa uunuHgpa (mapannensHo W NepneHauKynspHO OCKU), CEYEHUs KOHyca
(mapannenbHOe OCHOBAaHMIO N MPOXOAsLLEE Yepes BEPLUMHY), CEYEeHUs wapa.

9. BekTopbl U KOOpAMHATLI B NPOCTPAHCTBE.

9.1. BekTop Ha nnockocTu 1 B npocTpaHcTBe. CnoXeHne N BbluMTaHWe BEKTOPOB. Y MHOXEHME BEKTOpa
Ha uucrno. PasnoxeHve BekTopa no TpéM HekoMmnnaHapHbIM BekTopaM. [MpaBuno napannenenunega.
PeleHune 3agay, cBA3aHHbIX C MPUMEHEHUEM NpaBun AeACTBUIN C BeKTopamu. [psmoyronbHas cucrema
KoopamHaT B npocTtpaHcTBe. KoopauHaTbl BekTopa. [1pocTenwive 3agadm B KoopavHaTax. Yron mexay
BekTopamu. CkanspHoe npousBedeHMe BeKTOpPOB. BbluucneHne yrmoB  mexgy  nNpsMbiMK U
nnockoctamn. KoopanHaTHO-BEKTOPHbIV METOA MPU PeLLeHN reOMEeTPUYECKNX 3a4au.

10. BepoATHOCTb 1 cTaTUCTMKA.

10.1. MNpeacTaBneHne gaHHbIX ¢ NOMOLLBO Tabnuy u anarpamm. CpegHee apudmeTmnyeckoe,
MeguaHa, Havborbllee U HaMeHbLUee 3HaYeHus, pa3Mmax, AMCNepcuss u ctaHaapTHOE OTKIIOHEHue
YNCNOBbLIX HabOPOB.

10.2. CniyyariHble akcnepuMeHTbI (OMbITbl) U CriyYariHble COObITUSA. QneMeHTapHble CobbITUSA
(ncxogbl). BepoaTHOCTb  cnyyamHoro coObiTus.  BrAM3ocTb  4acTOThbl U BEPOSTHOCTM COOLITUIA.
Cny4anHble onbITbl C PABHOBO3MOXHbLIMU 3fIEMEHTapHbIMU COObITUAMU. BepoaTHOCTU cobbITuii B
onbiTax C PaBHOBO3MOXXHbIMU 3NIEMEHTaPHLIMW CODBITUAMMN.

10.3. Onepaumn Hag cobbITUSMU: nepeceyeHne, obbeuHeHue, NPOTMBOMOSOXHbIE COObITUS.
Onarpammbl Jnnepa. Popmyna CnoxeHns BEPOATHOCTEN.

YcnoBHas BEPOSITHOCTb. YMHOXEHNe BeposTHOCTeN. [lepeBo cnyyanHoro akcnepumenta. Popmyna
NMOJSTHOM BEPOSATHOCTU. HesaBncnmble cobbiTus.

KombrHaTopHOE npaBuno ymHoxeHus. [epectaHoBkn 1 haktopumarn. Yncno covetaHni. TpeyronbHUK
Mackansi. ®opmyna 6uHoma HbtoToHa.

BuHapHbIN criydyanHbIA ONbIT (MCMbITaHWE), ycnex U Heyaadya. HesaBucumble ucnbitaHus. Cepus
He3aBMCUMbIX UCMbITaHU Ao nepBoro ycnexa. Cepusi He3aBUCUMbIX UCNbITaHUI BepHynnu.
CnyvainHas BenuuuHa. PacnpegeneHue BeposaTHocTen. Juarpamma pacnpeneneHus.

Mpumepkl pacnpegenexHnin, B TOM Y1crne, reoMeTpuyeckoe u GuHomMmmansHoe.

10.4. Yucnosble xapakTepPUCTUKK CriyvarHbIX BENUYNH: MaTeMaTU4eckoe oxuaaHue, gucnepcus u
CTaHOapTHOe OTKMoHeHue. [MpumMepbl NPYMEHEHWs MaTeMaTM4ecKoro OXugaHus, B TOM 4ucrne B
3afayax M3 NOBCEOHEBHOM XM3HU. MaTemaTuveckoe oxuaaHue OMHapHOW CrydaiHOW BENTUYMHLI.
MaTtemaTtuyeckoe oxugaHne Cymmbl CriydarHbIX BenmyunH. MaTtematunyeckoe oxugaHue u aucnepcust
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reomeTpmnyeckoro n BHoOMnansHOro pacnpeaeneHuni.

10.5. 3akoH GonblIMX YMCEN U ero ponb B Hayke, npupode v obuiecTBe. BblGOpoYHLIN MeToq
nccrnegoBaHum.

Mpumepbl HENpPEpPbIBHBIX CryYanHbIX BENWYUH. [MOHATME O MNOTHOCTM pacnpedeneHus. 3agauw,
npuBoAsiliMe K HopmanbHOMYy pacnpegeneHmnio. [loHsATMe 0 HOpManbHOM pacnpeaeneHnn.
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4. TEMATUYECKOE NJITIAHUPOBAHUE

Koabl n peaMeTHbIX, MeTanpeaMeTHbIX,

Ne O6bem
nln Tema 3aHATUA B yacax JNINYHOCTHbLIX pe3ynbTaToB, (hOpPMUPOBAHUID
KOTOPbIX CNOCOGCTBYET 3IeMEHT NporpamMmbl
1 2 3 4
Paspgen 1. Yncna u BbluMcneHms 7
PaunoHanbHble yncna. OBbIKHOBEHHbIE U OeCATUYHBLIE APOobU, NPOLEHTLI, BECKOHEYHbIE JIPacB1, JIPacB2, J1Pace3, N1Pace4; MP6ua1,
1 nepuoanyeckue gpobu. ApucdpmeTnyeckme onepaumm ¢ paumoHanbHbIMU Yuciamu, 1 MP6ua2, MP6ua3, MP6ua4, MPoua5, MPoua6,
) npeobpasoBaHNsl YNCITOBbLIX BblpaXKEHU. MP6ua7, MP6ua8, MPoua11, MPona12,
MP6ua13, MPoua14; NP1
[enctButenbHble Yncna. PaumoHanbHble 1 nppauuoHanbHble Yncna. ApudpmeTtmyeckme J1Pre1, J1IPre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
2. onepauun ¢ oeNCTBUTENbHbIMU Yncnamu. NpnbnmxkéHHble BblMUCEHMS, NpaBunia 1 JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1,
OKPYINeHUs, NpuknakKa n oueHka pesynbtata BblYUCIEHNN. MnP3
lMpakmu4yeckoe 3aHssmue 1. Vicnonb3oBaHue nogxoasiLLemn dopmbl 3anucu JN1Pre1, NPre2, J1Pre3, I1Pre4, J1Pre5, J1Pre6,
3. OEVNCTBUTENbHBIX  YMCEN ANS PeLleHnst NPaKTUYeCcKnx 3agad v npeactaBneHns AaHHbIX. 1 JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; MP1;
NP3
ApundmeTnyeckuin KopeHb HaTypanbHon cteneHun. [lencTeusa ¢ apupmeTM4eckummn KOpHAMM JIPre1, NPre2, JIPre3, I1Pre4, J1Pre5, JIPrse6,
4, HaTypanbHOW CTENeHu. 1 NPre7; MPona1, MP6na2, MP6na3, MPona4,
MP6na5, MPona6; MNP2; NnP3
lNpakmu4eckoe 3aHssmue 2. CUHYC, KOCUHYC U1 TaHreHC YMCMOBOro aprymeHTa. JIPre1, NNPre2, J1IPre3, J1Pre4, NPre5, J1Prs6,
5. ApPKCUHYC, apKKOCUHYC, apKTaHreHC YMCrOBOro aprymeHTa. 1 JIPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
TeKkywuli KOHMPOJIb - Mecmupo8aHue MPco7; INMP2; NP9
HatypaneHble u uenble 4ncna. [llpumsHakum pgenumoctyn uenbix uyucen. CTeneHb C JIPacB1, JIPacB2, J1PacB3, N1Pace4; MP6ua1,
6 pauunoHanbHbIM nokasaTenemM. CBOMCTBA CTENEHN. 1 MP6ua2, MP6ua3, MP6ua4, MPoua5, MP6ua6,
) MP6ua7, MP6ua8, MPoua11, MPona12,
MP6ua13, MPoua14
7 lpakmu4eckoe 3aHsimue 3. Jlorapudm yncna. [lecatuyHble n HaTyparnbHble norapnugmeil. 1 J1Pre1, J1Pre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
) JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
Pasgen 2. ToxaecTBa U TOXAECTBEeHHblIe Npeobpa3oBaHusA 6
MpeobpasoBaHMe TPUTOHOMETPUYECKNX BblpaxkeHUn. OCHOBHbIE TPUFOHOMETPUYECKNE J1Pre1, J1Pre2, I1Pre3, N1Pre4, J1Pre5, J1IPre6,
8. dopmynbl. PelleHne TpUroHOMETPUYECKNX YPaBHEHUIA. 1 NPre7; MPona1, MP6na2, MP6ng3, MPona4,
TeKkywuli KOHMPOJIb - Mecmupo8aHue MP6na5, MPona6; NP3
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Mpakmuy4eckoe 3aHsamue 4. YpaBHeHVe, KOPEHb YpaBHEHNS. HepaBeHCTBO, peLleHne

J1PaB1, J1IPaB2, J1P3B3, J1PaB4, JIP3B5; MPca,

9. HepaBeHcTBa. MeToa nHTepBanoB. PelleHne Lenbix 1 ApoOHO-paUnoHarnbHbIX YpaBHEHUI U MPcp2, MPcn3, MPco4, MPca5, MPca6, MPca7;
HepaBeHCTB. PelueHne nppaumnoHanbHbIX YpaBHEHUIA U HEPABEHCTB. MP1MP5
[MpMMeHeHue ypaBHEHMWI N1 HEPABEHCTB K pPEeLLEeHN0 MaTemMaTnyeckux 3agad n 3agad us J1Pace1, JIPacB2, J1Pace3, J1IPace4; MP6ua1,
10 pasnu4YHbIX 06racTen Hayku u peanbHON KU3HMN. MP6un2, MP6ua3, MP6ua4, MP6ua5, MP6u1a6,
’ MP6un7, MP6ua8, MP6ua11, MP6ua12,
MP6un13, MP6ua14
lNpakmu4eckoe 3aHssmue 5. [peobpa3oBaHne BblpaXXeHWU, cogepXKalumx norapndmel. J1PaB1, J1PaB2, J1PaB3, J1Pag4, JIPaB5; MPcat,
11. [MpeobpasoBaHne BbIpaXXEHUN, COAEPKALLUX CTEMEHN C paLUoHanbHbIM NoKasaTenem. MPcn2, MPca3, MPca4, MPca5, MPca6, MPca7;
MP1,MP5
Mprmepbl TPUrOHOMETPUYECKNX HEPABEHCTB. [loka3aTenbHble YypaBHEHUS U HEPABEHCTBA. J1Pre1, J1Pre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
12. Jlorapudpmmyeckme ypaBHEHNSA N HEpaBEHCTBA. JIPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
MPco7; INMP2; NP9
lpakmu4eckoe 3aHsimue 6. J1Pre1, J1IPre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
13. CucTtembl NMMHENHBLIX YpaBHEHWU. PelleHne NpuknaaHbiX 3a4ay ¢ NOMOLLbI CUCTEMBI NPre7; MPona1, MP6na2, MP6ng3, MPona4,
NNHENHbIX YPaBHEHWN. MP6ng5, MPona6; NP9
Paspen 3. ®yHKuun n rpadmkm.
dyHKUMA, cnocobbl 3aganns dyHKumn. 'padunk dyHKumKn. BaanmHo obpaTtHble hyHKUMN. J1Pre1, J1Pre2, J1Pre3, J1Pre4, J1Pre5, J1Pre6,
14 O6nacTb onpeaeneHns n MHOXeCTBO 3Ha4YeHuI pyHKunN. Hynmn dpyHkummn. MNpomexxyTku JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5;
’ 3HAKOMOCTOSAHCTBA. YETHbIE N HEYETHBIE (DYHKLNN. MP6na6 MPca7; NMP1,MP4
Tekywuii KOHMPOJIL — YCMHBIU ONPOC
lMpakmu4eckoe 3aHssmue 7. CBONCTBa U rpadduK KOPHSA N-ON CTENEHN. JIPace1, JIPacB2, J1Pace3, JIPace4; MP6ua1,
15 TpuroHoMeTprnyecKkas OKPY>KHOCTb, onpeaeneHne TPUroHoOMeTpU4ecknx yHKLUUA YUCIIOBOro MP6un2, MP6ua3, MP6ua4, MP6ua5, MP61a6,
’ aprymeHTa. MP6un7, MP6ua8, MP6ua11, MP6na12,
MP6ua13, MP6ua14, MP4,MP5
®dyHkumsa. MNMepuoanyeckme yHkunn. NPOMEXYTKM MOHOTOHHOCTU OYHKUMK. Makcmymbl 1 J1Pre1, NPre2, JIPre3, J1Pre4, J1Pre5, JIPrse6,
16. MUHUMYMbI (OYHKLMK. Hanbonbluee n HaMMeHbLUee 3Ha4YeHne PyHKLMM Ha NPOMEXYTKE. JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1,
MP4,NMP6
lpakmu4yeckoe 3aHsimue 8. /icnonb3oBaHve  rpadukoB  yHKUMA  Ans J1Pre1, J1Pre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
17. nccrnegoBaHus NPOLECCOB N 3aBUCMMOCTEN, KOTOPbIE BO3HUKAOT NPV peLleHnn 3agad ua NPre7; MPona1, MP6na2, MP6ng3, MPona4,
APYrvX y4ebHbIX NPeAMETOB M peanbHOM XU3HMW. MP6ng5, MPona6; NP4
Pasgen 4. Hayana matematu4iyeckoro aHanusa
MNocnepoBaTenbHOCTU, criocobbl 3agaHnsa nocnegosaTenbHocTen. MOHOTOHHbIE JNPacB1, NIPacB2, [1Pace3, NNPacs4; MP6oua1,
18 nocnegosaTenbHOCTU. ApudmMeTmnyeckasi u reomeTpudeckas Nporpeccun. MP6un2, MP6ua3, MP6ua4, MP6ua5, MP6ua6,
) MP6un7, MP6ua8, MP6ua11, MP6ua12,
MPounag13, MPona14; NP8
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Mpakmuy4eckoe 3aHamue 9. Cymma 6eckoHeYHO yObliBatoLLe reoMeTpru4ecKoii

J1Pre1, NIPre2, J1Pre3, I1Pre4, J1Pre5, J1Pre6,

19. nporpeccun. ®opmyna CnoxHbIX NPOLIEHTOB. NPre7; MPona1, MP6na2, MP6ng3, MPona4,
MP6na5, MPona6; NP3
20 HenpepsbiBHbIE (PyHKLMW. MeToa nHTEpBanoB Ans peLleHnsa HepaBeHCTB. JN1Pre1, JIPre2, J1Pre3, J1Pre4, J1Pre5, J1Pre6,
' Tekywuii KOHMPOJIL — YCMHBIU ONPOC JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
lpakmu4eckoe 3aHsimue 10. NponssogHasa pyHKLMW. [eomeTpuyeckun n pusnyeckmnin JIPre1, N1Pre2, NNPre3, JIPre4, I1Prs5, JIPrae6,
21 CMbICI Npon3BogHon. MNMpon3BoaHble anemMeHTapHbIX PYHKLMIN. PopMybl HAXOXAEHUS JNIPre7; MP6na1, MP6na2, MP6na3, MPona4,
’ NPOV3BOAHON CYMMbI, MPOM3BEAEHNS U YaCTHOro yHKUUN. HaxoxaeHne Hambonbliero u MP6na5, MP6ona6, MPca7;MP1, MP5
HaMMEHbLUEro 3HadeHus YHKLUMN Ha OTPE3Ke.
lNpakmu4eckoe 3aHssmue 11. [pumeHeHne NPoOM3BOAHON ANA HAXOXOEHNS HauUMy4LLero JIPre1, NPre2, JIPre3, I1Pre4, J1Pre5, JIPrse6,
22. pelleHns B NpUKNagHbIX 3agadvax, Ans onpegeneHms CKopocTu npouecca, 3agaHHoro NPre7; MPona1, MP6na2, MP6ng3, MPona4,
dopmynon unu rpadukom. NMepeoobpasHas. Tabnvua nepeoobpasHbIX. MP6ng5, MP6na6, MPca7; NP5
23 lMpakmu4eckoe 3aHssmue 12. VIHTerpan, ero reoMmeTpu4ecknin n nany4ecknuim cmbIcr. J1Pre1, J1IPre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
' BbluncneHne uHterpana no dopmyne HototoHa—JlenbHuua. JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP1
Paspen 5. MHOXecTBa U noruka
MHoxecTBO, onepaunn Hag MHoxecTBamu. uarpammel Arinepa—BeHHa. Onpegenexne, J1P3aB1, J1IPaB2, J1P3B3, J1PaB4, JIPaB5; MPca1,
24. Teopema, cneacTeme, AokasaTenbCTBO. MPcp2, MPcn3, MPco4, MPca5, MPca6, MPca7;
NP5
lMpakmu4yeckoe 3aHsamue 13. [lpyMeHeHMe TeopeTUKO-MHOXECTBEHHOrO annaparta ansd J1Pre1, J1IPre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
o5 OonncaHus pearnbHbIX NPOLIECCOB W SBMEHWUNA, MPU peLleHuMn 3agadvy u3 Apyrux y4ebHbIxX JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5;
’ npegmeTos. MP6ua8, MP6ua11, MP6ua12, MP6na13,
MP6ug14,MP8
Pasgen 6. MNpsiMmblie n NNNOCKOCTU B NPOCTPAHCTBE
OCHOBHbIE MOHATUS cTepeoMeTpumn. Touka, NpsiMas, NNOCKOCTb, NPOCTPAHCTBO. NoHATNE 00 NPre1, NIPre2, J1Pre3, J1Pre4, J1Pre5, J1Pre6,
aKkcMomMaTU4eCcKOM MOCTPOEHUN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN N CNESCTBUSA N3 JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; MPca6,
HuX. B3anmHoe pacnonoxeHne npsmMbIX B MPOCTPaAHCTBE: NepeceKkaroLmnecs, naparnnernbHble MPca7; MP6ug8, MP6ug11, MP6ug12, MP6ua13,
26. W ckpeLumBsaroLLmnecs npamele. MNMapannensHoCTb MPAMBIX U NITOCKOCTEN B MPOCTPaHCTBE: MP6ua14, MNMP5,MNMP1
napannenbHble NpsiMble B NMPOCTPaHCTBE, NapannenbHOCTb TPEX NPSAMbIX, NapannefnbHOCTb
NPsIMON U MITOCKOCTMN.
TeKkywuli KOHMPOJIb — YCMHBIU ONpPoOC
Yrnbl ¢ cOHanpaBneHHbIMU CTOPOHAMMU, Yros MeXay NpsiMbIMU B NPOCTPaHCTBE. NPre1, NPre2, I1Pre3, N1Pre4, J1Pre5, J1Pre6,
27 MapannenbHOCTb NOCKOCTEN: NapannesbHble NITOCKOCTU, CBOMCTBA NapannenbHbIX J1Pre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP9
NOCKOCTEMN.
TeKywuli KOHMPOJIb — NUCbLMEHHbIU onpoc
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[MepneHOuKyNsSpHOCTE MPSAMOW U MIIOCKOCTU: NEPNEHANKYNSPHbIE  NpPsiMble B
NpOCTpaHCTBe, NpsAMbIE NapanmenbHble U NepneHaNKyNsapHbIE K NIIOCKOCTU, MPU3HaK
neprneHauKynspHOCTU NPSIMOM U NIIOCKOCTK, Teopema 0 NPSAMOK NeprneHANKYNspHON

J1Pre1, NIPre2, J1Pre3, I1Pre4, J1Pre5, J1Pre6,
NPre7; MPona1, MP6na2, MP6ng3, MPona4,
MP6na5, MP6na6; NP9

28. nnockocTu. NMepneHauKynsap 1 HakMoOHHbIE: PACcCTOsIHME OT TOYKM A0 MIOCKOCTU, pacCcTosHMe 1
OT NPSIMOW A0 MOCKOCTU, NPOEKUNst PUrypbl Ha NIIOCKOCTb. Teopema o Tpéx
nepneHavKynsipax.
Pasgen 7. MHororpaHHUKM. 2
lpakmu4eckoe 3aHsimue 14. [Npn3ma: n-yronbHasi npuama, rpaHu 1 OCHOBaHWS NPU3MbI, J1Pace1, JIPacB2, J1PacB3, J1IPace4; MP6ua1,
npsiMasl U HaKkMnoHHasi NpM3Mbl, BokoBas 1 NofnHas NOBEPXHOCTb Npu3Mbl. Mapannenenunes, MP6ua2, MP6una3, MP6nag4, MP6na5, MP6unab,
NPSMOYrofbHbIN Napannenenunes u ero CBoNCTea. AreMeHTbl MPU3Mbl U NIMpaMuapl. MP6un7, MP6ua8, MP6ua11, MP6na12,
29. . 1 .
MpaBWnbHbIE MHOMOrPaAHHUKN: MOHATUE NPaBUNbHOIO MHOIMOrpaHHMKa, NpaBuibHas Nnpuama u MP6ug13, MPoug14; NMP10
npaBunbHas nupamuaa, npaBuibHas TpeyrofbHasa nMpaMmmaa 1 npaBuUibHbIN TETPasap, Kyo.
TeKyw,uli KOHMPOJIb — NUCbMEHHbIU ONpPoc
CvmmeTpusl B NPOCTPaHCTBE: CUMMETPUS OTHOCUTENBbHO TOYKW, MPSIMOM, NMIOCKOCTH. J1Pre1, J1Pre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
30. OnemMeHTbl CUMMETPUM B NMpaMuaax, napannenenunenax, npaBUibHbIX MHOrOrpaHHMKax. 1 NPre7; MPona1, MP6na2, MP6ng3, MPona4,
MP6ng5, MPona6; NP2
MpomexyTo4yHasa aTTecTauus (aud 3ayver) 2
Bcero B cemectpe 32
Pasgen 7. MHororpaHHUKW. 2
BbluncneHne anemMeHTOB MHOrorpaHHUKoB: pébpa, guaroHanu, yrnel.lnowans 6okoBom JNPre1, NPre2, J1Pre3, N1Pre4, J1Pre5, J1Pre6,
31 NOBEPXHOCTU N MOJSTHOM NOBEPXHOCTU NPAMOK NMPU3Mbl, NNoLanb OCHOBaHWI, Teopema o 1 NPre7; MPona1, MP6na2, MP6ng3, MPona4,
' ©0oKOBOW NOBEPXHOCTM NPsIMOK Npu3mbl. [Nnowanb 60KoBOV NOBEPXHOCTU N MOBEPXHOCTU MP6na5, MP6na6
npaBuIibHOW NMpamMuabl, Teopema o0 nnowagm yce4éHHon nupamuasbl. MPo1, MPo2, MPo3, MPo4, MPo5; NP10
lMpakmu4eckoe 3aHsimue 15. J1Pre1, J1Pre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
32. MoHaTne 06 06LéMe. O6BLEM NUpammabl, NPU3MbI. 1 J1Pre7; MPco1, MPco2, MPco4, MPco5, MPco6,
TeKywuli KOHMPOJIb — NUCbLMEHHbIU onpoc MPco7; INP2; NP9
Paspen 8. Tena BpaLieHus. 8
LinnmHapuyeckan NnoBepxHOCTb, 06pa3sytoLlme LMnMHOPUYECKO NOBEPXHOCTH, OCb NPre1, NPre2, I1Pre3, N1Pre4, J1Pre5, J1Pre6,
33 LUNMHAPUYECKOWN NOBEPXHOCTU. LiunuHap: ocHoBaHust 1 60okoBasi MOBEPXHOCTb, 1 JIPre7; MP6ng1, MP6ng2, MP6na3, MP6na4,
' obpasytowas n ocb, nrowaab 6OKOBOW M NMOSTHON NOBEPXHOCTMU. MP6ng5, MP6na6, MP6ua8, MPoua11, MPoua12,
MP6ung13, MPounag14; NP9
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KoHuyeckas NOBEPXHOCTb, 06pa3y}ou.|,V|e KOHUYeCKON NOBEPXHOCTHU, OCb N BEPLUMHA
KOHWYeCKOW NOBEPXHOCTHW. KOHyCZ OCHOBaHMe u BepLinHa, 06pa3y+ou.|,as=| 1 OCb, nyiowaab

J1Pre1, NIPre2, J1Pre3, I1Pre4, J1Pre5, J1Pre6,
JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; MPca6,

34. ©0KOBOW M NOMHOW NOBEPXHOCTU. YCEUYEHHbIN KOHYC: 0bpasytoLLme 1 BbiCOTa, OCHOBaHUS 1 MPcn7; NMP11
©okoBasi NOBEPXHOCTb.
TeKywuli KOHMPOJIbL — YCMHBIU OMNPOC
lpakmu4eckoe 3aHsimue 16. Cdpepa 1 wap: LeHTp, paguyc, AanameTp, nnowanb JIPre1, N1IPre2, NNPre3, JIPre4, I1Prs5, JIPrae6,
35. NOBEPXHOCTU chepsbl. JIPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
TeKywuli KOHMPOJIbL — YCMHBIU OMNPOC MPco7; NMP2; NMP12
B3ammHoe pacnonoxeHue cdpepbl M NNOCKOCTU, KacaTerbHas NNOCKOCTb K cdepe, nnowaib JIPre1, NPre2, JIPre3, I1Pre4, J1Pre5, JIPrse6,
36. cchepsbl. NPre7; MPona1, MP6na2, MP6na3, MPona4,
MP6nag5, MPona6; NMP13
N3o0paxkeHne Ten BpalleHnNs Ha NIOCKOCTH. J1Pre1, J1IPre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
37 PasBépTka uunmHapa v KoHyca. JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5;
' MoHaTne 06 06béme. OCHOBHbIE CBOMCTBA OOBHEMOB TES. MPco1, MPco2, MPco4, MPco5, MPco6, MPco7;
TeKyw,uli KOHMPOJIb — YCMHbIU ONPOC MP10; NP12
lMpakmu4eckoe 3aHsimue 17. Teopema 06 06bEME NPsIMOYrofibHOro Napansnenenunena u J1Pre1, J1IPre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
38. CNeacTBUs U3 Heé. NPre7; MPo1, MPo2, MPo3, MPo4, MPo5; MP14
lMpakmu4eckoe 3aHsimue 18. J1Pace1, JIPacB2, J1PacB3, J1IPace4; MP6ua1,
O6bém umnuHapa, koHyca. O6bEéMm wapa v nnowans cgepsbl. MP6un2, MP6ua3, MP6ua4, MP6ua5, MP6u1a6,
MopobHble Tena B npocTpaHcTBe. COOTHOLLEHUS MEXAY MnoLwansaMm NOBEPXHOCTEN, MP6un7, MP6ua8, MP6ua11, MP6na12,
39. .
obbémamm NogobHbIX Ten. MP6un13, MP6una14
JIPaB5; MPca1, MPca2, MPca3, MPca4, MPca5,
MPcg6, MPca7; NMP13
lpakmu4yeckoe 3aHssmue 19. CedeHua unnuHapa (napannensHo M nepneHanKynsapHo J1Pre1, J1Pre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
40. ocu), cevyeHuss KoHyca (mapannenbHoe OCHOBaHUK U Npoxofsiliee yepe3 BepLUUHY), NPre7; MPona1, MP6na2, MP6ng3, MPona4,
ceYeHns wapa. MP6nag5, MP6na6; NMP12
Pasgen 9. BekTopbl M KoOpAWHaThLI B MPOCTPaHCTBe.
lMpakmu4eckoe 3aHssmue 20. J1PaB1, J1IPaB2, J1P3B3, J1PaB4, JIPaB5; MPca1,
BekTop Ha nnockocTn u B NpocTpaHcTBe. CroXeHne 1 BblYMTaHNE BEKTOPOB. MPcp2, MPca3, MPco4, MPca5, MPca6, MPca7;
41. YMHOXXeHMe BEKTOpa Ha YMCho. MPoua1, MP6ua2, MPoua3, MPoua4, MP6uas,
TeKywuli KOHMPOJIb — NUCbMEHHbIU ONpPoc MP6wng6, MPona7, MPona8, MPong11, MPong12,
MP6ung13, MPonag14; NP13
lNpakmu4eckoe 3aHssmue 21. Pa3snoxeHve BekTopa no TPEM HEKOMMMaHapHbIM BEKTOPaMm. JIPre1, NPre2, NNPre3, J1Pre4, 11Pre5, J1Pre6,
42. MpaBuno napannenenunega. JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; P13,
NnP14
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ﬂpakmuquKoe 3aHssmue 22. PelweHne 3agad, CBA3aHHbIX C NnPpUMEeHEeHNneM rnpaBsur

J1Pre1, NIPre2, J1Pre3, I1Pre4, J1Pre5, J1Pre6,

43. OEVNCTBUIA C BEKTOPaMM. 2 NPre7; MPona1, MP6na2, MP6ng3, MPona4,
MP6na5, MPona6; NP14
MpsimoyroneHasa cuctema KoopamHaT B NpocTpaHcTBe. KoopavHaTel BEKTopa. JIPag1, JIPaB2, J1Pag3, J1IPag4, J1IPas5; MPca1,
44, 1 MPcn2, MPca3, MPca4, MPca5, MPca6, MPca7;
MP13
45 MpocTenwune 3agaymn B koopamMHaTax. Yron mexay BeKTopamu. 1 JPre1, J1Pre2, J1Pre3, N1Pre4, J1Pre5, J1IPre6,
' JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; INP13
CkansipHoe npou3BedEeHNE  BEKTOPOB. JIPace1, JIPacB2, N1Pace3, JIPacs4; MP6na1,
46 TeKkywuli KOHMPOJIb — YCMHbIU OMNPOC 1 MP6un2, MP6ua3, MP6ua4, MP6ua5, MP6u1a6,
) MP6ua7, MP6ua8, MPoua11, MPoua12,
MP6ua13, MPoua14, NMP13
BbluncneHne  yrmoB  mMexgy — NpAMbIMU U MFIOCKOCTSIMM. J1Pre1, J1IPre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
47. 1 NPre7; MPona1, MP6na2, MP6ng3, MPona4,
MP6nag5, MP6na6, NMP13
Paspnen 10. BepoATHOCTb M CTaTUCTUKA 26
48 lMpakmu4eckoe 3aHsimue 23. [peactaBneHne JaHHbIX C MOMOLLbI Tabnuy U guarpamm. 1 JN1Pre1, NPre2, J1Pre3, I1Pre4, J1Pre5, J1Pre6,
' JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; lNMP14
lMpakmu4eckoe 3aHsimue 24. CpeaHee apudpmeTnyeckoe, MeamaHa, Hanbonbliee n JIPace1, JIPacB2, N1Pace3, J1IPace4; MP6oua1,
49 HauMeHbLLlee 3Ha4YeHUsl, paamax, QMCnepcms 1 cTaHgapTHOE OTKITOHEHME YMCNOBbIX 1 MP6ua2, MP6ua3, MPoua4, MP6ua5, MPoua6,
) HabopoB. MP6un7, MP6ua8, MP6ua11, MP6una12,
MP6un13, MP6ua14, NP8
Cny4yanHble 9KCnepuMeHTbI (OMbITbl) U CyYanHble cobbITUSA. SnemeHTapHble cobbITUS JIPre1, NPre2, JIPre3, J1Pre4, J1Prs5, JIPrse6,
50. (ncxoppbl). 1 NPre7; MPona1, MP6na2, MP6na3, MPona4,
Tekywuii KOHMPOJIL — YCMHBIU ONPOC MP6ng5, MP6na6, NP8
lpakmu4eckoe 3aHssmue 25. BeposaTHOCTb criyqyamHoro cobbitus.  BnusocTb YacToThl JIPace1, JIPacB2, N1Pace3, JIPacs4; MP6na1,
51 N BEPOSATHOCTU COBbITUI. CryYanHble OMnbITbl C PABHOBO3MOXHbLIMU 3f1eMEHTapHbIMM > MP6ua2, MP6ua3, MP6nag4, MP6na5, MP6unab,
’ CcoObITUAMM. MP6un7, MP6ua8, MP6ua11, MP6ua12,
MP6ua13, MP6ua14, NP8
BeposiTHOCTM COObLITUI B OMbITax C PaBHOBO3MOXHbIMUW 371EMEHTaPHbLIMU COOLITUAMMN. J1PaB1, J1PaB2, J1PaB3, J1Pag4, JIPaB5; MPcat,
52. Onepauun Hag cobbITUsIMU: NepecedeHne, 06 beaNHEHNE, NPOTUBOMNONOXHbIE CODbLITUS. 1 MPcpn2, MPca3, MPco4, MPca5, MPca6, MPca7;
MnePsg, NP7, NP14
lpakmu4eckoe 3aHssmue 26. [uarpammbl Junepa. NPre1, NPre2, J1Pre3, N1Pre4, J1Pre5, J1Pre6,
53. Tekywuli KOHMpPOJIb — YCMHBIU ONPOC 1 J1Pre7; MPco1, MPco2, MPco4, MPco5, MPco6,
MPco7; NP8
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lMpakmu4eckoe 3aHsimue 27. ®opmyna CnoXeHus BEpOATHOCTEN. YCNoOBHAsA BEPOATHOCTb.

J1Pre1, NIPre2, J1Pre3, I1Pre4, J1Pre5, J1Pre6,

54 NPra7; MPo1, MPo2, MPo3, MPo4, MPo5; NP8
lMpakmu4yeckoe 3aHsimue 28. JIPacB1, JIPacB2, J1PacB3, I1Pacs4; MP6ua1,
55 YMHOX€EHNE BEPOATHOCTEN. MP6un2, MP6ua3, MP6ua4, MP6ua5, MP6u1a6,
’ MP6un7, MP6ua8, MP6ua11, MP6ua12,
MP6ung13, MP6ug14; NP8
56 [epeBo crny4yanHoOro akcnepuMeHTa. JPre1, J1Pre2, J1Pre3, N1Pre4, J1Pre5, J1IPre6,
' JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP8
dopmyrna NonHON BEPOSTHOCTN. JIPre1, NPre2, JIPre3, I1Pre4, J1Pre5, JIPrse6,
57. ’
JN1Pre7; NP8
Hes3aBuncumbie cobbITUS. J1PaB1, J1PaB2, J1PaB3, J1Pag4, JIPaB5; MPcat,
58. MPcp2, MPcn3, MPco4, MPca5, MPca6, MPca7;
NP8
KombBurHaTopHOE npaBunno yMHoXxeHus. MNepecTtaHoBKkM 1 dhakTopumarn. J1Pre1, J1IPre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
59. NPre7; MPona1, MP6na2, MP6ng3, MPona4,
MP6ng5, MPona6; NP8
Yucno covetaHmin. TpeyronbHUk MNMackans. JIPace1, JIPacB2, N1Pace3, JIPace4; MP6una1,
60 TeKywuli KOHMPOJIb — YCMHbIU ONPOC MP6ua2, MP6ua3, MP6ua4, MPoua5, MP6ua6,
) MP6ua7, MP6ua8, MPoua11, MPona12,
MP6ua13, MP6ua14; NMP13
61 lMpakmu4eckoe 3aHssmue 29. JIPre1, NIPre2, NNPre3, J1Pre4, N1Pre5, JIPre6,
' dopmyna 6uHoma HbloToHa. NPre7; MP13
BuHapHLIN cny4YarHbIi ONbIT (MCMbITAHME), YCNEX U Heyaaya. JIPace1, JIPacB2, N1Pace3, JIPacs4; MP6ua1,
62 TeKywuli KOHMPOJIb — YCMHbIU OMNPOC MP6ug2, MP6ug3, MP6ug4, MP6ua5, MP6ua6,
’ MP6un7, MP6ua8, MP6ua11, MP6na12,
MP6un13, MP6ua14; NP8
Cepust He3aBUCUMBIX UCTNbITaHMIA BepHynnw. J1PaB1, J1PaB2, J1PaB3, J1IPaB4, J1P3B5; MPcaf,
63. CnyvanHas BenuumHa. PacnpeneneHune BeposaTHOCTEN. MPcn2, MPca3, MPca4, MPca5, MPca6, MPca7;
Tekywuli KOHMpoOJsIL — MmecmupogaHue P8
64 MpumMepbl pacnpegeneHunin, B ToM Yncre, reomeTpuieckoe n BUHoMmuansHoe. J1Pre1, J1Pre2, J1Pre3, J1Pre4, J1Pre5, JIPre6,
) TeKywuli KOHMPOJIb — NUCbLMEHHbIU ornpoc J1Pre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP8
YucnoBble XxapakTepuCTUKN CryYanHbIX BEMUYUH: MaTeMaTUYeCKoe oxXuaaHue, aucnepcus un JNPacB1, NIPacB2, [1Pace3, NNPacs4; MP6ua1,
65 CTaHgapTHoe OTKIoHeHue. Mpumepbl NPUMEHEHNS MaTEMATUYECKOrO OXUaaHus, B TOM MP6un2, MP6ua3, MP6ua4, MP6ua5, MP6ua6,
) yucrne B 3aga4ax U3 NoBCeOHEBHOM XU3HW. MP6un7, MP6ua8, MP6ua11, MP6ua12,
MP6ua13, MP6ua14; NP8
PM OVYM.01.03 Marematuka Crtpanuua 41 13 44




MaTtemaTtnyeckoe oxungaHne OMHapHON Cry4YanHoOn BENNYUHBI.

J1Pre1, NIPre2, J1Pre3, I1Pre4, J1Pre5, J1Pre6,

66. MaTemaTtnyeckoe OXXngaHme CyMmbl CrllyHanHbIX BENTUYMH. 1 JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; NP8
TeKywuli KOHMPOJIbL — YCMHBIU ONPOC
3akoH 6ornbLUMX YMcen 1 ero ponb B Hayke, Npupoae u obLiecTse. J1Pre1, J1Pre2, J1Pre3, N1Pre4, J1Pre5, J1IPre6,
67. 1 TPrs7; MPo1, MPo2, MPo3, MPo4, MPo5; NP8
BbIGOPOYHbI METOA UCCIeA0BaHNN. J1PaB1, J1IPaB2, J1P3B3, J1PaB4, JIP3B5; MPca1,
68. 1 MPcp2, MPca3, MPco4, MPca5, MPca6, MPca7;
NP8
lMpakmu4eckoe 3aHsimue 30. JNIPacB1, JIPacB2, J1PacB3, NPacs4; MP6ua1,
69 Mprmepbl HenpepbIBHbBIX CryYanHbIX BENMYUH. MOHATUE O NNIOTHOCTW pacnpeaeneHus. 1 MP6ug2, MP6un3, MPoug4, MP6ua5, MP6ua6,
’ MP6un7, MP6ua8, MP6ua11, MP6ua12,
MPouna13, MP6oua14; NP8
lNpakmu4yeckoe 3aHamue 31. 3agaun, NpMBogsALLIME K HOPManbHOMY pacnpeaeneHuio. JIPre1, N1Pre2, NPre3, JIPre4, J1Pre5, JIPrae6,
70. 1 NPre7; MPona1, MP6na2, MP6na3, MPona4,
MP6na5, MPona6; NP14
71 lMoHATne 0 HopManbHOM pacnpegeneHuu. 1 JIPre1, N1Pre2, NNPre3, J1Pre4, J1Pre5, JIPrae6,
' JIPre7; MPo1, MPo2, MPo3, MPo4, MPo5; INP14
CamocTosATenbHasa pabota oGyyarolerocs — MOAroToBKa K TEKYLLUEMY 1 NPOMEXYTOYHOMY 4
KOHTPOIO
KoHcynbTauum 4
MpomexyToyHas aTTectauma (Aud. 3a4eT — BbIMONTHEHME NPaKTUYECKOro 3a4aHns) 2
Bcero 3a 2 cemecTp 54
Bcero 86
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5. TPEBOBAHUA K YCIIOBUAM PEATTU3ALNU NMPOIMPAMMbI

5.1. OnAa peanusauuu nporpaMmmbl y4eGHOro npegmeTa JAOJKHbl ObiTb NPeAyCMOTPEHbI
cnepywolme cneymanbHble NOMELLEeHUA:

KabvHeT «maTtemaTukuny, OCHaLLEHHbI 060pygOBaHNEM:

CTon y4yeHM4eckuin, perynupyemsiii no BbICOTE;

CTyn y4yeHn4YeCcK i, perynmpyemMbiii No BbICOTE;

[ocka;

LWkadh ons xpaHeHuss Tabnuvy 1 nnakaTtos

TexHuyeckme cpeacTBa: KOMMNNEKT YepTEXHOro obopyaoBaHuns 1 npucnocobneHun,

MnaHweTHbIM KOMNbOTEP (NUUEH3MOHHOE nporpaMmHoe obecneyeHne, obpa3oBaTernbHbIA KOHTEHT,
cucTemMa 3awuTbl OT BPEeAOHOCHOW MHpopmMauum)

[eMoHCTpaunoHHble  y4ebHo-HarmsgHble  NocoOus:  MNMaHWETHbIA  KOMMbTEP  (NULEH3UOHHOE
nporpamMmHoe obecneveHne, obpas3oBaTernbHbIA KOHTEHT, cuUcTemMa 3awuTbl OT BpPEOOHOCHOWN
Hdopmaunm)

5.2. UHdhopMaumoHHOe oGecneyeHure peanvsauum NporpaMmmbi

5.2.1. YyebOHasa nutepatypa

OcHoBHas nuTeparypa

1. Anmmos L. A. MatemaTuka: anrebpa u Hayana maTeMaTU4ecKoro aHanusa, reomeTtpusi. Anrebpa un
Hayana matemartudeckoro aHanusa: 10—11-e knacchl : 6a30BbI U YrNYyONEHHBIN YPOBHU : YYEOHUK :
nsgaHue B pdf-gpopmate — 13-e 13g., cTep.y4ebHuk : nsgaHve B pdf-cpopmate / LW.A. Anumos, HO.M.
KonsaruH, M.B. Ba. - Mockea: lMpocBelieHne, 2025. - 463 c. - ISBN 978-5-09-127034-1. - URL:
https://ibooks.ru/bookshelf/401438/reading - TeKkcCT: 9NEKTPOHHbIN.

2. AtanacsaH J1. C. MaTtemaTuka: anrebpa u Havyana mMaTtemMaTuMyeckoro aHanusa, M34 reometpus.
"eomeTpus : 10—11-n knacchl : 6a30BbIN U YrIyONEHHbIN YPOBHW : y4ebHuK : n3gaHue B pdf-dpopmaTte —
13-e n3g., ctep. / 11.C. AtaHacsH, B.®. byty3os, C.b. Kagomues. - Mocksa : [NpocseLleHune, 2025. - 287
c. - ISBN 978-5-09-127037-2. - URL: https://ibooks.ru/bookshelf/401439/reading - TeKCT: 3aNIEKTPOHHbIN.

OononHutenbHasn nutepartypa

1. >Kykosa I'.C. MaTtematuka Ha 100 6annos: yyebHoe nocobue / I'.C. XKykosa, M.®. Pywawnno. - Mocksa:
WHdppa-M, 2021. - 480 c. - ISBN 978-5-16-016009-2. - URL.: https://ibooks.ru/bookshelf/391489/reading
- TeKkCT: 3aNeKTPOHHbIN.

2. KaHuepan C. A. OuckpetHaa matematuka / C.A. KaHuenan. - Mocksa: ®opym, 2019. - 222 c. - ISBN
978-5-8199-0719-1. - URL: https://ibooks.ru/bookshelf/361242/reading - TeKkCT: SNEKTPOHHbIN.

3. KapbauumHckas H.B. MaTtemaTuka: MNpakTukym gns cpegHero npodeccuoHansHoro obpasosanms / H.b.
KapbauuHckas, E.E. XapuTtoHoBa. - MockBa: Poccuiickumn rocygapCTBEHHbIN YHUBEPCUMTET NpaBoCyans,
2019. - 114 c. - ISBN rgup_03. - URL: https://ibooks.ru/bookshelf/369242/reading - TeKCT: 3NEKTPOHHbIN.
4. KpacHosckun P. Jl. Matematuka (Jlabopatopusi 3HaHwi). [ononHuTENbHble BCTYNUTENbHbIE
ucnbelTaHus B By3. COOPHMK BapnaHTOB C pelleHnsamMm. — InekTpoH. uag. / P.J1. KpacHoBckui. - Mocksa:
Jlabopatopusi  3HaHun, 2021. - 226 c¢. - ISBN  978-5-00101-936-7. - URL:
https://ibooks.ru/bookshelf/379472/reading. - TeKCT: 3NEKTPOHHbIN.

5. FOxHo H.C. MaTtematuka: y4ebHuk. — (CpegHee npodeccnoHansHoe obpasoBaHue). / H.C. FOxHo. -
Mockea: UHppa-M, 2021. - 204 c. - ISBN 978-5-16-014744-4. - URL:
https://ibooks.ru/bookshelf/391488/reading - TeKCT: 3NeKTPOHHbIN.

OnpakTnyeckne nocobus n cnpaBoYHble U3naHUA

PIM OVYT1.01.03 Matematuka CrtpaHuua 43 ns 44



1. TomoHoB C. A. Matematuka. JlnHenHasa anrebpa: y4debHo-cnpaBoyHoe nocobue — (CpeaHee
npodeccuoHansHoe obpasosaHue) / C.A. FlomoHoe, K.M. Pacynos. - Mockea: Hdpa-M, 2021. - 144 c. -
ISBN 978-5-91134-713-0. - URL: https://ibooks.ru/bookshelf/391491/reading - TeKCT: 3NEKTPOHHBIN.

2. CeméHoB A. B. MatemaTtuka. ba3oBbin ypoBeHb. EQMHBIN rocygapCTBEHHLIN 3k3ameH. [0ToBUMCS K
uToroson arrecrauuun. — 3An. nsg.— (EAnHbIN rocygapcTBeHHbIN ak3ameH) / A.B. Hos, .P. Beicoukui,
A.C. TpenanuH, E.A. Kykca. - Mockea: NHTennekT-LeHTp, 2022. - 355 c. - ISBN 978-5-907431-79-9. -
URL: https://ibooks.ru/bookshelf/387078/reading. - TeKCT: aNeKTPOHHbIN.

5.2.2. dnekTpoHHbIe o6pa3oBaTefibHble pecypcChbl

1. https://etudes.ru/ - MaTemaTuyeckume aTHoabI
2. http://www.math.ru/ - MopTan o matemaTtuke n ans MaTemMaTUKOB
3. https://lwww.bymath.net/ -Bcs anemeHTapHasi matematuka

4. http://zadachi.mccme.ru - 3agaym no reomeTpun: NHHOPMaLMOHHO-MOMCKOBAsI CUCTEMA

5. http://mathtest.ru/ - MatemaTuka B MOMOLLb LUKOMBbHWUKY U CTYAEHTY (TECTbl N0 MaTematuke online)
6. http://www.mathedu.ru/ - MaTtemaTtunyeckoe obpasopaHue. ObLLeaoCTyNHas SNEKTPOHHAs
oubnuoreka.

5.3 TpeboBaHMuA K negarormnyeckum paboTHUKam

TpeboBaHua Kk kBanudukauun. Beicliee npodeccuoHanbsHoe obpas3oBaHvMe WM cpegHee
npodeccuoHansHoe obpasoBaHMe Mo HanpaeBneHuto noarotosku "Ob6pasoBaHue n negarorvka" unu B
obnactn, cOOTBETCTBYIOLLEN MpenogaBaemMomy npeameTty, 6e3 npeabsaBneHns TpeboBaHUM K CTaxy
pabotel nuMbo Bbicllee npodeccnoHanbHoe obpasoBaHne unuM cpegHee npodeccuoHanbHoe
obpasoBaHme 1 JononHUTENbLHOe NpodeccmoHanbHoe 0bpasoBaHme No HanpaBneHWo 4eATENbHOCTM B
ob6pasoBaTensHOM yypexaeHun 6e3 npeabssneHns TpeboBaHnii K CTaxy paboTsbl.
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