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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma oOuieo6pa3oBarenbHOM yueOHOM TUCIUIUIMHBI MATEMaTUKa  MpeIHa3HayeHa Ul
nzydyeHusa marematuku B @ummane [I'BIIOY PX «YepHOropckuil ropHO-CTPOUTENbHBIAN TEXHUKYMY,
pealu3ylonieM  OCHOBHYIO  NPOQecCHOHANIbHYI0 00pa3oBaTelbHYI0 MPOrpaMMy CPEAHEro OOIIero
o0Opa3oBaHus Ha 6a3e OCHOBHOI'O OOIIEro 00pa3oBaHMs MPHU MOATOTOBKE KBATU(HUIIMPOBAHHBIX pab0oUnX.

[Iporpamma paszpaborana Ha OCHOBEe Tmpuka3a MunmnpocBemenus Poccuiickoit denepamuu  oT
23.11.2022 Ne 1014 «O6 yrBepxkaeHuu (enepanbHOM 00pa3oBaTeIbHON MPOrpaMMbl  CPETHETO OOILEro
obpazoBanus» (3apeructpupoBano B Mwuniocte Poccum 22.12.2022 Ne 71763), B COOTBETCTBHH C
PexomeHmamusiMu 1O TOJIYYEHHMIO  CPEOHEro oO0miero oOpa3oBaHHs B NpeAesiax  OCBOCHUS
0o0pa3oBaTeNbHOIl MpPOrpaMMbl  cpeiHero npodeccuoHanbHOro obpazoBanus (mucbMo JlemaprameHrta
TrOCYyJapCTBEHHOH  MOJUTUKH B cdepe cpeaHero mpogdeccHOHaIbHOrO  00pa3oBaHUS U
npodeccuonansHoro ooyuenuss ot 01.03.2023 Ne 05-592), B coorBerctBun ¢ ®I'OC cpenanero odiiero
o0Opa3oBaHMsl, MPEABABISEMBIX K CTPYKTYpE, COIEpXKAHUI M pe3ysibTaTaM OCBOEHUS Yy4eOHOH
JTUCIUIUIMHBI MaTeMaTHKa (C M3MEHEHUsIMU, Npuka3 Munnpocsemenuss Poccuiickoit @enepanuu ot
12.08.2022 1. Ne 732 «O BHeceHMM U3MEHEHHH B (pemepanbHBIM TOCyIapCTBEHHBIH 00pa30BaTEIbHBIN
CTaHAapT cpeAHero obiiero oOpa3oBaHUS, YTBEPXKICHHBIM MpUKa3oM MUHHCTEPCTBA OOpa3OBaHUA U
Hayku Poccuiickoii @eneparuu ot 17 mast 2012 1. Ne 413" (3apeructpupoan 12.09.2022 No 70034).

Copep:xanue MporpaMMbl HAIPaBJICHO Ha IOCTIKEHUE CIEAYIOUX 1esIei:

(dopMUpOBaHUE IIEHTPAIbHBIX MaTEMaTHMUECKUX IOHATUH (YHMCIIO, BEIMYMHA, TEOMETPUYECKAs
¢durypa, TmepeMeHHas, BEPOSTHOCTb, (YHKIHUSA), OOECIEYMBAIONINX TMPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHus 00yUarOIINXCS;

MOJIBEJICHUE OOYYaroIMXCsS Ha JOCTYMHOM JJii HUX YpPOBHE K OCO3HAaHHIO B3aWMOCBSI3U
MaTeMaTUKd M OKPYXKAIOLIEro MHpa, MOHMMAaHUE MaTeMaTUKM KaK YacTH oOlell KyJIbTypsl
4eJI0BEYECTBA;

pa3sBUTHE WHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OO0ydaromuxcs, MO3HaBaTEIbHON
aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHM, KPUTUUYHOCTH MBIIUICHUS, HHTEpeca K H3YyUEHHUIO
MaTeMaTHKH;

dopmupoBaHHe (YHKLIMOHAIBHOM MaTeMaTH4ecKOH TIpaMOTHOCTH: YMEHHUS Ppaclo3HaBaTh
MaTeMaTHYeCKWEe  acCleKThl B PEaJbHBIX  JKU3HEHHBIX  CUTYAIUSIX M TPU M3YYEHUH APYTHX
y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, POPMYIMPOBATh UX HA SI3bIKE
MaTeMaTHKU U CO3JaBaTb MaTEeMaTHUYECKUE MOJENH, TMPUMEHSATh OCBOEHHBIM  MaTeMaTHYeCKUH
ammapar Uil pelleHUs NPaKTUKO-OPUEHTHPOBAHHBIX 3a/ad, MHTEPIPETUPOBaTb M OILCHUBATH
IIOJIy4YE€HHBIE PE3YIbTATHI.

B mporpammy BKIIIOYEHO coJiepKaHMEe, HampaBleHHOEe Ha (OPMHUpPOBAHHE y OOyYarOLIUXCS
KOMIETEHINH, HEOOXOAMMBIX Jii Ka4eCTBEHHOI'O OCBOEHHSI OCHOBHOM 00pa3oBaTelbHON MPOTrpamMMbl
CIIO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs ¢ MOIYYEHUEM CPEIHEro 00IIero 0opa3oBaHus.

[IporpamMma y4eOGHONM IUCHUIUIMHBI MaTeMaTHKa YTOYHSIET COoJep)KaHue y4yeOHOro marepuara,
MOCJIEI0BATEIbHOCTh €r0 M3YYEHHs, paclpelielleHne Y4eOHBIX YacoB, TEMAaTUKY WHIMBHIYaJIbHBIX
IIPOEKTOB, C YUETOM CIeNU(UKHA MPOrpaMM MOJATOTOBKM KBaTU(PHUIIMPOBAHHBIX pabouyMX OCBauBaeMoOi
npodeccuu.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIATIIMHBI

B ®wmane I'BIIOY PX «YepHOropckuil ropHO-CTPOUTENBHBIA TEXHUKYM», PEAIU3YIOIIEM
00pasoBaTenbHyI0 MporpaMMy cpenHero oomero oopaszoBanus B npenenax ocBoeHuss OIIOIT CITO na
0a3e OCHOBHOIO O0IIero 0Opa3oBaHusl, H3yUYeHNE MATEMAaTUKH UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH
oT npoduis mpodhecCuOHATBFHOTO 00pa30BaHus. JTO BRIPAXKAETCS B COJIEPKAHUU OOYUCHHUsI, KOJTUICCTBE
YacoB, BBIACTSEMBIX Ha U3yYCHHE OTICIIBHBIX TEM IPOTPaMMbl, INyOMHE MX OCBOCHHUS OOy4YaromIUMUCH,
o0BbeMe U XapaKTepe MPaKTUYECKUX 3aHITHA.



W3y4yeHne AMCHMIUIMHBI MaTeMaTHKa 3aBepIIaeTCs MOABEACHUEM HUTOTOB B (hopMe _dK3aMeHa B
paMKax IpPOMEXYTOUYHOM arrecrauuu obywarouuxcsa B mporecce ocBoeHuss OIIOII CITO na 0Oaze
OCHOBHOT'O 0011ero 00pa3oBaHMs C MOJIYYEHHEM CpeqHero odmiero oopa3zoBanus. OOmue KOMIETCHINH,
pelyCMOTPEHHBIE pabodell mporpaMMoi TUCIUTUIMHEI MATeMAaTHKa CYUTAIOTCS CPOPMUPOBAHHBIMH TIPU
HPOXOXKICHUN 00YYarOIIUMHUCS IIPOMEKYTOYHOM aTTeCTallUy.

MECTO YYEBHOM JUCIHUAIIJIMHBI B YYEBHOM IIJIAHE

B ®wmane I'BIIOY PX «YepHOropckuil ropHO-CTPOUTENbHBI TEXHUKYM», PEaU3YIOLIEM
00pasoBaTeNbHyI0 MMporpaMMy cpenHero oomero oopaszoBanus B npenenax ocBoeHuss OIIOIT CIIO na
0aze OCHOBHOTO oOmero oOpa3zoBaHusi, y4yeOHas JAWCHUIIMHA MaTemaruka U3ydaercs B
00111e00pa30BaTEIbHOM IUKJIE YIEOHOTO IIJI1aHa.

B yuebnpix mumanax OIIOIl mecto y4eOHOW MHUCHUIUIMHBI — B COCTaBe  00S3aTEIbHBIX
0011e00pa3oBaTeIbHBIX yU€OHBIX TUCIUILIAH, GOPMHUPYEMBIX U3 00s3aTEIbHBIX MPEIMETHBIX 00IacTeit
®I'OC cpennero obmiero odpazosanws, st npodeccuii CITIO mpodeccnonansHOro 00pa3oBaHusl.

MaxkcumanbHas ydeOHas Harpyska 232 yaca. I3 Hux 52 npaktudyeckux pador.

PE3YJIbTATHI OCBOEHUSA YUEBHOM JUCIUILIMHBI
JIMYHOCTHBIE PE3YJIBTATbBI

B pe3yjabTare MU3YUCHUA MATCMATHKU Ha YPOBHC CpPCIAHCIO O6H.[CFO 06p830BaHI/IH y
o6yqa10meroc;1 6y,HYT C(bOpMI/IpOBaHBI CJICAyromue JIMIYHOCTHBIC PE3YJIbTAThI:

1) rpaxkmaHCKOro BOCHUTAHHUS:
c(OPMHPOBAHHOCTh T'PAXKAAHCKOM MO3ULUHU 00YYarOIIErocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YjieHa POCCHICKOro oOIecTBa, MpPEACTaBICHHE O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SIBJIEHMH, MpoOLENyp Ipa’kJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHl U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX (QYHKIUSMH H
Ha3HAYCHUEM;

2) MaTPUOTUYECKOTO BOCITUTAHUS:
c(OpPMHUPOBAHHOCTh  POCCUHCKON TIpa)XAaHCKOW WAEHTUYHOCTH, YBAKEHHUS K MPOILIOMY
W HACTOAIIEMY pOCCHMCKOW MaTeMaTUKH, LEHHOCTHOE OTHOUIEHUEK JOCTHKEHUSAM POCCUMCKUX
MAaTEMaTUKOB M POCCHUMCKOW MAaTeMaTUYECKOW IIKOJIbI, MCIOIb30BAHUE ATUX JOCTHUKEHHU B JAPYrUX
HayKaX, TEXHOJIOTHSIX, chepax SKOHOMHUKH,

3) yXOBHO-HPaBCTBEHHOTO BOCIIMTAHHS:
OCO3HAHHE JYXOBHBIX IIEHHOCTEM pPOCCHUHCKOTO Hapoja, c(HOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSA, OTUYCCKOI'0 IMOBECACHHA, CBA3AHHOI'O0 ¢ NPAKTHYCCKUM IIPUMEHCHUEM )IOCTI/I)KGHI/Iﬁ HAayKH U
JesTeIbHOCTBIO YUEHOTO, 0OCO3HAHME JIMYHOTOBKJIA/1a B TIOCTPOEHUE YCTOHYUBOTO Oy IyIIEero;

4) >cTeTHuecKoro BOCIUTAHHUS:
ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
00OBEKTOB, 3aJad, pEIICHUH, pacCyXJACHHH, BOCIPUUMYUBOCTh K MAaTEMAaTHUYECKUM aCIeKTam
Pa3IMYHBIX BUAOB UCKYCCTBA;

5) ¢usuueckoro BOCIMTaHUS:
c(OPMHPOBAHHOCTh yYMEHHUS NPUMEHATH MaTeMaTHYeCKHe 3HAHUS B HMHTEpecax 3I0pOBOTO H
Oe3omacHoro obpasa >KHU3HH, OTBETCTBEHHOE OTHOLICHUE K CBOEMY 3J0POBBIO (310POBOE HHUTAHMUE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATUH M OTABIXA, PETyJsIpHas (GHU3UYecKas aKTUBHOCTH), (PU3NYECKOE
COBEpPIIEHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-03JOPOBUTEIBLHON EATENBHOCTBIO;



6) Tpynosoro BocnuTaHus:

TOTOBHOCTb K TPYAy, OCO3HAHWE LIEHHOCTH TPYAOJIIOOUS, HWHTEpeC K pasIuuHbM chepam
npoecCHOHANBHOM JEeSTeNIbHOCTH, CBA3aHHBIM C MaTEeMaTUKONH M e€ NPUIIOKEHUSIMU,  YMEHHE
COBEPILATH OCO3HaHHBIM  BbIOOp  Oyaymieil  mpodeccun M peanu3oBBIBATH  COOCTBEHHBIC
KU3HCHHbIE  IUIAHBI, TOTOBHOCTh M  CIHOCOOHOCTh K MAaTeMaTHUYECKOMY OOpa3oBaHHUIO U
caMo00pa30BaHUIO HAa MPOTSHKEHUM BCEH JKM3HM, TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEIICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOI HalpaBIEeHHOCTH;

7) 5KONOTrMYECKOro BOCTIUTAHHS:

c(OPMHUPOBAHHOCTh ~ DKOIOTMYECKOH  KYIbTYyphl, IIOHUMAHHE  BJIUSHUS  COLHMAIBHO-
SKOHOMHMYECKUX MPOIIECCOB HAa COCTOSHHUE MPUPOIHON M COLUAIBHOM CPEJIbI, OCO3HAHME III0OATHLHOTO
XapakTepa SKOJOTMYECKHX MPOOJEM, OpPUEHTAlMs HAa IPHUMEHEHHE MATeMaTHYeCKUX 3HAHMHA JJis
pellieHus 3a/1a4 B 00J1aCTH OKPYKAKOIIEH cpeibl, IIaHMPOBAHUE TIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX
TIOCJIEICTBUIA ISl OKPY’KAKOIIEi Cpeibl;

8) memHOCTH HAyYHOTO O3HAHUS:
c(OpMUPOBAHHOCTh MHPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKd U OOILECTBEHHOM MPaKTHKH, NOHHMMaHHE MaTEeMaTHYECKOM HayKH Kak cgepbl 4eJ0BEeYeCKOH
NS TeIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYMMOCTHU JUISl Pa3BUTHUS LUBWIIN3ALMY, OBJIAJCHUE S3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOM KyJabTYpoH Kak CpeJCTBOM  IIO3HAHUS  MHpa, T'OTOBHOCTh
OCYLIECTBIATh  NPOEKTHYIOU UCCIIEA0BATENBCKYIO IeATEbHOCTh MHAUBUIYaJIbHO U B IPYIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

B pe3ynbTare ocBoeHMs MporpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOI'O 0OLIero oOpa3oBaHMs Y
oOyuaromierocss  OyayT cGOpPMHUPOBAHbI  METAllPEIMETHBIE  PE3yJbTaThl, XapaKTEpU3YIOIIHECs
OBJIAJICHUEM YHUBCPCAJIbHBIMU I1I03HaBaTCJIIbHBIMU I[efICTBHﬂMH, YHUBCPCAJIbHBIMUA
KOMMYHUKAaTHBHBIMU HeﬁCTBHﬂMH 1 YHUBCPCAJIbHBIMU PETYIATHBHBIMU HeﬁCTBHHMH.

Ilo3HaBaTeIbHBIE YHHBEpPCAJbHbIE YUeOHbIC 1eliCTBUSA
ba3oBble JJornyeckue geiicTBUsA:

BBISABJIATE U XapaKTepI/ISOBaTB CYHIGCTBGHHBIG HpI/I3HaKI/I MATEMATUYCCKUX O6’I)€KTOB, HOHSITI/II\/'I,
OTHOIIEHUH MEXIy TOHATUAMHU, (QOPMYIUPOBATH ONpPENEICHUs] MOHSTUH,  YyCTaHABJIMBATb
CYUIECTBEHHBIH MpH3HAK KIacCUPUKALUKU, OCHOBaHUA AJsi 0000IIEHUS U CpaBHEHUS, KPUTEPUHU
MMPOBOAMMOI0 AHAJIN3A;

BOCIIPUHUMATh, (OpMyIHpoBaTh M MpPeoOpa3OBbIBaTh CYXKICHHS: YTBEpAUTENbHbIE W
OTpI/IIIaTeJ'II)HI)Ie, C€AUHUYHBIC, HaCTHBIC U O6HII/IG, yCJ'IOBHBIe;

BBISBJISITH MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTUBOPEUYUSB  (pakTax,
JIaHHBIX, HaOJI0ICHUAX u YTBEPKIACHUSIX, npeajaraThb KPUTEPHUU JJISI BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

Jc€JIaTb BBIBOJAbI C HCIIOJb30BAHHUEM 3aKOHOB JIOT'HKH, JIG}IYKTI/IBHBIX N HWHAYKTHUBHBIX
YMO3aKIIOUeHUH, YMO3AKIFOUEHNI 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSATEIBHO JIOKA3aTENhCTBA MATEMAaTUYECKUX YTBEPKIEHUU (TIpSAMBIE U OT
MIPOTUBHOTO0), BBICTpanBaTh apryMEHTAIIMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATh
COGCTBCHHBIG CYKIACHUS U BBIBOIBI;

BBIOMPATh CTMOCOO pelIeHusi y4eOHOW 3a7aun (CpaBHMBATh HECKOJHKO BApHWAHTOB PEIICHUS,
BbIOMpPATh HanOoJIee MOIXOAAIINHA ¢ YIETOM CAMOCTOATENIBHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ncciienoBarejbcKkue 1eHCTBUA:
WCMOJIb30BaTh  BOIPOCHI Kak  HCCIIEIOBATEIbCKUHA HHCTPYMEHT TMO3HAHMS,
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(bopMyIMPOBaTh BOMPOCH, (UKCHPYIOIIUE MPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBATHUCKOMOE H
IaHHOE, POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TTO3UIIHIO, MHEHUE;IIPOBOIUTH CAMOCTOSATEIHHO
CIUTAHUPOBAHHBIA  JKCIIEPUMEHT, UCCIICIOBAHHE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYeCKOro OOBEKTa, SIBICHUS, NPOIECCa, BBHISBICHHIO
3aBUCHMOCTEH MEXKIy 00BEKTaMHU, SIBJICHUSIMH, ITPOIECCAMH;

CaMOCTOSITENILHO (OPMYITUPOBaTh O0OOIMIEHUS ¥ BBIBOABI 1O pPE3ylIbTaTaM MPOBEAEHHOTO
Ha6HIOI[eHI/I$I, HCCIICAOBaHUsA, OICHUBATDH ,HOCTOBepHOCTB HOJ'Iy‘-IeHHbIX pe3yJIBTaTOB, BBIBOJIOB H
000011IeHMI;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIIECCA, a TAK)KE BBIIBUTATH MPEANOIOKCHHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBUSX.

Pabora c unpopmanmeii:

BBISIBIISATh JCPUIMTHI MH(DOpPMAIUK, JaHHBIX, HEOOXOJMMBIX ISl OTBETAa HAa BOMPOC U JUIS
pelICHUS 3a/1a4H;

BbIOMpaTh  MHQOpMANMI M3 ~ WCTOYHMKOB  pa3jMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CHCTEMAaTH3MPOBATh U MHTEPIIPETUPOBATH HH(OOPMAIIMIO Pa3IMYHBIX BUIOB U ()OPM IPEICTABICHHUS,

CTPYKTYpHUPOBaTh WH(POPMALIUIO, MPEACTABIATh €€ B PasIMYHbIX (opMax, HIUTIOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAAEKHOCTh MHGOPMAIIMU 10 CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM KPHUTEPHSIM,
cOpPMYJIMPOBAHHBIM CAMOCTOSTEIILHO.

KoMmyHHKaTHBHBIE YHHBepcajibHble y4eOHble NeHCTBHSA:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYKIEHHS B COOTBETCTBHUM C YCIOBUSIMHU M LEJISMHU
o011IeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHHs B YCTHBIX U IMCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 10 X0y PellIeHus 3aJaul, KOMMEHTHUPOBATh NOJy4YE€HHBINA PE3yJIbTaT;

B XOA€ OOCYXKJEHHUS 337aBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, NPOOJIEMBI,
pemaeMoil 3ajauyu, BBICKA3bIBaTh WJEH, HAllEJIEHHbIE HAa IOUCK pEILIEHUs, COIMOCTaBJIATH CBOHU
CYXKJIEHUSI C CYXJIEHUSMH JPYrMX Y4YaCTHHKOB Juajora, OOHApYXHBaTh pa3jiMyde M CXOJCTBO
MO3ULMH, B KOPPEKTHON opMe GOpMYyIUPOBATH Pa3HOTIIACHS, CBOU BO3PaKEHUS;

NPEJCTaBIATh pPEe3ylbTaThl pPELIEHUs 3aJadyM, OSKCIIEpUMEHTa, MCCIEI0BaHus, IPOEKTa,
CaMOCTOSITENIHO BBIOMpaTh (hopMaT BBICTYIUIEHHSA C Y4ETOM 3ajjad MPe3eHTAalud U OCOOEHHOCTEH
ayIUTOPHH.

PerynsiTuBHble YHUBepPcabHbIe yuyeOHbIe NAeiCTBHUS
Camoopranu3anusi:
COCTaBJIATH TUIAH, AITOPUTM PEIICHUS 3a/1a4H, BEIOUPATH CIIOCOO PEIICHUS C YIETOM MMEFOIIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PELICHUH C
y4€TOM HOBOM MH(OpMaIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEIIJIEKT:

BIIJICTh HaBBIKAMHU ITO3HABATEIHHOW pedIIeKCUM KaK OCO3HAHUS COBEPINAEMbIX ACHCTBUU M
MBICITUTENBHBIX TPOIECCOB, MX PE3ylbTAaTOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
IpolLecca 1 pe3ysibTara peleHnsl MaTeMaTHyecKoi 3a1auu;

NpeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPHU PEIICHUH 3a7adyd, BHOCHUTH
KOPPEKTUBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX, HAWUJACHHBIX OIIHMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yNbTaTa IEJIM U YCIOBUAM, OOBSCHATh MPUUYUHBI TOCTHKEHUS WU
HEJOCTH)KEHUSI PEe3yNbTaTOB JEATENIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh OLEHKY NpUOOpPETEHHOMY
OTIBITY.



CoBmecTHas eI TETbHOCTb:

MOHUMATH ¥ UCTIOJIb30BATh MPEUMYIIECTBA KOMAaHHOW ¥ WHINBUIYAIBHON paOOTHINPU PEIICHUN
yueOHBIX 3a7ay, NpPUHUMATh I[eJIb COBMECTHOH JESTEIbHOCTH, IUIAHHUPOBATH OpraHU3aIUIo
COBMECTHOH pabOThI, paclpeAessTh BHIBI paboT, JOroBapuBaThCs, 00CYKIAaTh MPOIECC U PE3YNIbTaT
paboTbl, 000011aTh MHEHUSHECKOIBKUX JTIO/ICH;

y4acTBOBaTh B TPYIOBBIX ¢opmax paboTel (0OCykIeHus, OOMEH MHEHHH,

«MO3TOBBIC IITYPMbI» U UHBIE), BHIIIOJHATH CBOIO YacTh Pa0OThI M KOOPAMHUPOBATH CBOM JCHCTBUS C
JIPYTUMH YICHAMH KOMaHJIbl, OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOJYKT IO KPUTCPHSIM,
cOpPMYITUPOBAHHBIM YUYaCTHHUKAMHU B3aUMOJICHCTBHSI.

INPEJIMETHBIE PE3YJIbTATDBI

[IpenmMeTHbIe pe3ynbTaThl OCBOSHUS MPOrPaMMBI 0 MaTeMaTHKE Ha 6a30BOM YpPOBHE Ha YpPOBHE
cpeaHero oOmero o0pa3oBaHUS NPEACTABICHBI 10 ToJaM OOYYEHHS B paMKaX OTACIBHBIX YU4eOHBIX
KypCOB B COOTBETCTBYIOIIMX pa3jeiax MporpaMMmbl mo Martematuke. K KoHIy oOydeHUs
00yUaroIUICs MOTYYHT CIeAYIOIINE TPEIMETHbIC Pe3yIbTaThI:

Yuciia v BBIYUCICHUSA:

OTIEPHUPOBATH MOHATHIMU: PAIHOHATIFHOE U ICHCTBUTEIHHOE YHCII0, OOBIKHOBEHHASIM IECATHYHAS
IpoOb, IPOLIEHTHI;

BBITOJIHATH apUPMETUIECKHE OTIEPALINH C PALIMOHATIBHBIME U JICHCTBUTEILHBIMU YNCIIAMH;

BBITTOJIHATH MPUOIKEHHBIC BBIYUCICHNUS, UCIIOB3Ys MPAaBUIIa OKPYTIICHUS, ACTaTh IPUKUAKY H
OLICHKY pe€3y/IbTaTa BEIUNCIICHUI;

ONEepUpOBaTh MOHATHSAMHU: CTENEHb C LENbIM IIOKa3zaTeleM, cTaHiapTHas (opma 3amnucu
JeWCTBUTENBLHOIO YKCiIa, KOPEHb HAaTYpaJbHON CTENEHH, MCII0JIb30BaTh MOAXOANLYI0 (GOpMYy 3alHCcH
JEMCTBUTENBHBIX YNCEI ISl PELIEHUS TPAKTUUYECKHX 3a/1a4M NIPEACTABIECHUS JaHHBIX;

OIEpUPOBATh TOHATUSMHU: CHHYC, KOCMHYC M TaHI'€HC IPOM3BOJBHOIO YIJIA, HCIIOJIb30BaTh
3alyuch MPOM3BOJIBHOTO yrja dYepe3 OOpaTHble TPUTOHOMETpUYECKHEe (YHKUMU. ONEepUpoBaTh
MOHATUSIMM: HaTypalbHOE, LEJ0€ YMCIO0, HCHOIb30BaTh MPU3HAKU JIETMMOCTH LEJBIX YHUCEll,
Pa3I0KEHUE YNCIIa HAa IPOCTIE MHOYKUTENHN JUIsl PEILICHUS 3a/1a4;

ONIepUPOBATh OHATHUEM: CTETIEHD C PallHOHAIBHBIM IT0KA3aTelNeM;

ONEepUPOBATH MOHATUSIMU: JIOTapU(PM UUCIIA, JECITUUHbIE U HATypalIbHbIE JIOTapU(PMBI.

YpaBHeHNs U HEpaBeHCTBA:

ONEPUPOBATh MOHATUSAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJOE, pPAaIlMOHAIBHOE,
UPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHHUE,

BBIIIOJIHATh npeobpazoBaHus TPUTOHOMETPUYECKUX BBIPaKCHUI u pemaTh
TPUTOHOMETPUYECKNE YPABHEHUS,

BBITOJIHATH MTPE0Opa30BaHus LENbIX, PALIMOHATIBHBIX M UPPALMOHAIBHBIX BBIPAKEHUN U peIIaTh
OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB;

IIPUMEHATH YPABHEHUs W HEPABEHCTBA U1 PELICHUs MAaTeMAaTHMYeCKUX 3a7ad M 3a1ad u3
Pa3NUYHBIX 00aCTe HAyKH U pPealbHOM KU3HU;

MOJIEJIMPOBaTh peajbHbIe CUTYallUd Ha S3bIKE anreOpbl, COCTABIATh BBIPAXKEHUs, ypaBHEHUS,
HEPABEHCTBA II0 YCIOBHMIO 33Jayd, MCCIEN0BAaTh IIOCTPOCHHBIE MOJECINU C HCIOIb30BAHUEM
anmapara anreOpbl. MPUMEHSITh CBOMCTBA CTENEHU AJIsi MpeoOpa3oBaHMs BBIPAXKEHUN, ONEpUPOBATH
MOHATHAMM: TI0KA3aTEIbHOE YPAaBHEHHE M HEPAaBEHCTBO, PEIIATh OCHOBHBIC THIIBI IOKAa3aTEJIBHBIX
YPAaBHEHU! U HEPABEHCTB;

BBINOJIHATH MPeo0pa3oBaHMsl BBIPAXKEHUH, COAEPIKALINX JIOTapU(MBbl, ONEPHUPOBATH TOHATHIMU:
Jorapu(pMHUECKOe YpaBHEHHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI

norapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB;



HAaXOJUThb PELICHUS POCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUAMM: CHUCTEMA JIMHEWHBIX YPAaBHEHMM M €€ pelleHue, HCIO0JIb30BaTh
CUCTEMY JIMHEHHBIX YPABHEHUN JUIsl PELECHUs ITPAKTUYECKUX 3a]1a4;

HaxOJIWUThb PEIICHHUS MPOCTEHIIMX CUCTEM M COBOKYIIHOCTEH PALMOHAIBHBIX YPAaBHEHUN U
HEPAaBEHCTB;

MOJICJIUPOBATh peallbHble CUTYallUd Ha SI3bIKE aiureOpbl, COCTaBIIATh BBIPAXKEHUS, YPaBHEHHUS,
HEPABEHCTBA M CUCTEMBI 110 YCIIOBUIO 3a7a4H, UCCIIEI0BATh IOCTPOCHHBIEC MOJAEIHU C UCIIOIBb30BAHUEM
anmapara anreOpsl.

DOYyHKIUM U TPaPUKK:
OTIEpUPOBATh TOHSATUSAMHU: (YHKIHS, CHOCOOBI 3amaHus (YHKIMH, 00JacTh ONpEACTCHUS W
MHOECTBO 3HaueHUH QyHKIMH, rpaduk QyHKITUH, B3aUMHO 00paTHbIE (QYHKIINH;
OIEPHPOBATh TMOHATHUAMH: UYETHOCTh M HEUYETHOCTh (PYHKIUHU, HYJIU (YHKIHUH, TTPOMEKYTKH
3HAKOIIOCTOSIHCTBA;

UCTIOJIB30BaTh rpaduku GYHKIUH ISl pelIeHUs yPaBHEHUH;

CTPOWTH W YUTATh TPAPUKH JIMHEHHON (YHKIIMHU, KBAAPATUYHON (DYHKIIMHU, CTETIEHHON (DYHKIIMU
C LIETIBIM TIOKA3aTeIIEM;

UCIOJIb30BaTh rpaduKu GYHKUUN JUIS UCCIIEA0BAaHUS IPOLIECCOB M 3aBUCUMOCTEN NPU PELICHUU
3aad M3 JPYTHX Y4eOHBIX MPEIMETOB M PEaJbHON JKU3HHU, BBIpAXaTh (HOpPMyJaMH 3aBHCUMOCTH
MEXIy BEIMYMHAMH. OIEPUPOBATH MOHATHUSAMHU: TEpHOAWYECKas (QYHKIUSA, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIMHM, TOYKM HKCTpeMyma (QYHKIMHM, HauOoJbllee M HaWMEHbLIEE 3HAUYEHUS
(GyHKLIMU Ha IPOMEXKYTKE, UCIIOIb30BaTh UX JUIS UCCIIEA0BAaHUS (DYHKIMH, 3aJaHHOH TpapuKoM;

OIIepUpOBATH HOHSTHUAMM: rpapuku II0Ka3aTeNbHOM, JorapupMUUecKol u
TPUTOHOMETPUUYECKUX (PYHKIUH, N300pakaTh UX Ha KOOPJMHATHOM IUIOCKOCTH M MCIOJIb30BaTh IS
pelIeHUsl YpaBHEHNUN U HEPABEHCTB;

n3o0paxaTb Ha  KOOPJAMHATHOM  IUIOCKOCTH  rpaduku  JUHEHHBIX  ypaBHEHUH U
UCIIONIB30BATh UX IS PEILIECHUS CUCTEMBI IMHEUHBIX YPABHEHUN;

UCIMOJIb30BaTh TpapuKu (YHKIHMH JUIs MCCIIEIOBaHUS MPOLIECCOB U 3aBUCUMOCTEH M3 JIPYIHX
y4€OHBIX AUCLHUILINH.

Havana MaTeMaTH4eCKOro aHAJIM3a:

OIIEpPUPOBATH MOHATUSAMH: IIOCJIEI0BATEIbLHOCTbD, apumeTnyeckas "
reOMETpPUYECKast IPOTPECCHH;

OTIepUPOBATH MOHATUSAMH: OECKOHEUHO YyOBbIBaIOIasi TeOMETPHUECKas IPOTrPeccus,cymma
0eCKOHEeYHO yObIBaOIIEi reOMETPUYECKON MPOTPecCHH;

3aJ1aBaTh MOCJIEI0BATELHOCTH PA3IMYHBIMU CIIOCO0AMU;

UCIIOJIB30BaTh CBOKCTBA IIOCJIEI0BATEIbHOCTEM u IIPOrpeccuil s

pELICHNs pEealbHBIX 3a7a4 IPUKIAJHOTO XapakTepa. ONEepUPOBAaTh IOHATHSAMU: HEIPEPbIBHAS
GyHKIUSA, Mpou3BOJAHAS (DPYHKIMH, HCIONb30BaTh TE€OMETPUYECKUH U (U3NYECKUH  CMBICI
IIPOU3BOJHON JJIS PEILCHUS 3a/1aY;

HaXOJUTh NPOU3BOJHBIE JJIEMEHTAPHBIX (DYHKUIMN, BBIYMCIATH TPOU3BOJHBIE CYMMBI,
MIPOM3BE/ICHNUS, YACTHOTO (PYHKIIMIA;

UCIIONIb30BaTh MPOM3BOJHYIO  JJII  HUCCIEJOBaHWS  (QYHKIMM HAa  MOHOTOHHOCTb H
9KCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl UCCIEIOBAHUS K IOCTPOEHUIO I'paUKOB;

UCIIOJIB30BaTh IIPOU3BOAHYIO JUIS HAXOXK/CHUs HaWJIy4lIero peuieHus B
IIPUKJIAHBIX, B TOM YKCJIE COLMAIIBHO-ODKOHOMUYECKHUX, 3a/1a4ax;

ONEpPUPOBATH TMOHATUAMHU: TMEPBOOOpa3Has M HWHTErpajl, IMOHUMATh T'C€OMETPUYECKUN U
(bu3n4ecKuil CMBICI UHTErpana;

HaXOIUTh MEpPBOOOPA3HbIE HIIEMEHTAPHBIX (YHKLUUH, BBIUUCIATH MHTErpai mno gpopmyie
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Hrerorona—JleiiOnumna;
pemaTL HpI/IKJIaZ[HbIe 3agadyd, B TOM 4YHUCJIC COLHUAJIBHO-DKOHOMUYCCKOIO H (1)I/I3I/ILIGCK0I‘O
XapakTepa, CpeICTBaMU MaTEMaTHIECKOTO aHAIIK3a.

MHo:xecTBa U JIOTHKA:

OINIEpPUPOBATH MOHATHAMU: MHOXECTBO, OIIEpallMi Ha/l MHOXKECTBAMU; MCII0JIb30BaTh TEOPETUKO-

MHOXXECTBEHHBII anmapar AJis ONUCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELIEHUH 3a]1a4 U3 IPYTHX yU4EOHBIX PEAMETOB; ONIEPUPOBAThH

HNOHATHUSMMU: OIIpeJIeNIEHUE, TEOpeMa, CIIeACTBUE, J0Ka3aTeIbCTBO.

I'eomerpus:

OIIEpUPOBATh MOHATUSAMU: TOUKA, NIPsAMas, IJIOCKOCTB;

IPUMEHSATh AKCHOMBI CTEPEOMETPHHM U CIICACTBUSA U3 HUX NP PEIICHUU N'eOMETPUYECKHX 3a/1a4;

OIIEpUPOBATh NOHATHUAMU: NAPAJUIETBHOCTD U NEPIEHANKYISIPHOCTh NPAMBIX U MJIOCKOCTEH;

KJIaccu(uUuUpoBaTh B3aMMHOE pACIOJNIOKEHUE TMPSAMBIX U IUIOCKOCTEWB IIPOCTPAHCTBE;

OIEpUPOBATH MOHATUAMU: JBYTPAHHBIM Yroji, TpaHU ABYI'PAHHOIO yria, pedpo JBYTpaHHOrO
yri1a, IMHEHHBINA YToJl IBYIPaHHOIO YIja, TpaJyCcHas Mepa ABYIPaHHOIOYTJIa;

OIIEpUPOBAThH MOHATUSAMHU: MHOTOTPAaHHUK, BBIIYKJIBIM U HEBBITYKJIbI MHOIOTPAHHUK, 3JIEMEHTHI
MHOT'OI'paHHMKA, IPABUIIbHBI MHOTOTPAHHUK;

pacro3HaBaTb OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (MHMpamMuja, MpU3Ma, MPSIMOYTOJIbHBIN
napasuiesienumne, Kyo);

KJlaccu(UIIMpPOBaTh MHOTOTPAHHUKHU, BBIOMpPAas OCHOBaHHS IS KiaccH(UKAuKM (BBITYKIIbIE U
HEBBINYKJIblE MHOI'OIDAaHHUKH, IPABUJIbHBIE MHOIOIPDAaHHMKH, IpsMble M HAKJIOHHbBIE HPU3MBI,
napaJuleIeIuIe Ibl);

ONEepUpOBATh TMOHATUAMHU: CEKYIlas IUIOCKOCTb, CEUEHHE MHOIOIPaHHHUKOB; OOBSACHSTDH

IIPUHLIMIIBI [IOCTPOEHUS CEYEHUH, HCIIONIb3YSl METO]L CJIEJIOB;

CTPOUTH CEUYEHUSI MHOTOIPAaHHUKOB METOJIOM CJIEIOB, BBIIIOJIHAThH (BBIHOCHBIE) MJIOCKHE YEPTEKU
U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 3a7a4d Ha HAXOXKJEHHE TeOMETPUYECKHUX BEJIMYMH IO 00paslaM WU alropuTMaM,
IIPUMEHSISI U3BECTHBIE AHAIMTUYECKUE METO/BI IIPU PEIICHNUN CTAaHIAPTHBIX MaTEMaTHYECKUX 3a/1ad Ha
BBIUMCJIEHUE PACCTOSIHUM MEXIy IBYMS TOYKaMH, OT TOYKH JO MPSMOM, OT TOYKH A0 IJIOCKOCTH,
MEX1y CKPELIUBAIOLUIUMUCS TPSIMbBIMHU;

pelmarh 3a7ayd Ha HaXO)K/I€HHWE TIeOMEeTPUYECKHMX BEIMUYMH IO o0pas3laM WK alropuTMam,
NPUMEHSSI M3BECTHbIE AHAIUTUYECKUE METOJbI MPHU pPElIeHUU

CTaHJAapPTHBIX MaTEeMaTHYECKHX 3a7a4 Ha BBIYMCIEHHUE YIJIOB MEXAY CKPEIIMBAIOIIMMUCS MPSIMBIMH,
MEXAY NPSMOU U IJIIOCKOCTBI0, MEXKTY IIJIOCKOCTSIMU,IBYTPAHHBIX YIJIOB;

BBIUUCIATH OOBEMBI U IUJIOLIAAM TOBEPXHOCTEM MHOTOIPAaHHUKOB (IpU3Ma, MNHpaMuaa) ¢
IpUMEHEHHEM (OpPMYJl, BBIYHCISATH COOTHOUIEHMS] MEXAY IUIOMAAsIMH TOBEpXHOCTEH, 00BbEMamMu
NOJOOHBIX MHOTOI'PAaHHHUKOB;

ONEpPUPOBATh MOHATUAMHU: CUMMETPUsS B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTH CUMMETPHH,
LEHTP, OCh U IUIOCKOCTh CHMMETPHUH (PUTYPBI;

W3BJIEKATH, peoOpa3oBbIBaTh u WHTEpPIPETUPOBATH nH(pOpMaLIHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, MPECTaBICHHYIO Ha YePTeKaxX U PUCYHKAX;

MIPUMEHSTh T€OMETPUUECKHE (PaKThI ISl pELICHHs] CTEPEOMETPUUECKHX 3a]1a4, TPEIOoIaraomunx
HECKOJIbKO IIaroB PEILIeHMs, €CIM YCJOBUS NMPUMEHEHHs 33JaHbIB IBHOM popme;

IIPUMEHSTH IIPOCTENIINE IPOrPAMMHBIE CPEJCTBA U AJIEKTPOHHO- KOMMYHHMKAIIMOHHBIE CUCTEMBI
IIPU PELLIEHUN CTEPEOMETPUYECKUX 3a1ay;

MIPUBOAUTH IMPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U KU3HH, PACIO3HABATH
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IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE;

IIPUMEHSTh IOJyYEHHbIE 3HAHUS Ha MPAKTUKE: AHAIU3UPOBATh pEAIbHBIE CUTyallud H
IPUMEHATh W3yYEHHbIE MOHATHS B MPOLECCE MOUCKA PEIICHUS MaTeMaTH4ecKd COpPMYIHPOBAHHON
npoOJeMbl, MOJAEIMPOBATh pealibHble CUTYallUHd Ha S3bIKE T'€OMETPUH, HCCIEN0BaTh IOCTPOCHHBIE
MOJENIM C HCHOJb30BAHUEM TE€OMETPUYECKHX TIOHATHH W TeopeM, ammapara ainreOphl, peuatb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJICHUEM I'€OMETPUUECKUX BEIUUNH.

OTEpPUPOBATh TOHITHSIMH: [HIUHAPUYIECKAs TOBEPXHOCTh, OOpa3yoIue IUIHHIPHIECKON
MOBEPXHOCTH, IMUJIUHAP, KOHUYECKAs TTOBEPXHOCTh, 00pa3yIoIie KOHHYECKON MOBEPXHOCTH, KOHYC,
cdepuieckas MOBEPXHOCTB;

pacrno3HaBaTth Tejia BpameHus (MUIUHAp, KOHYC, cepa u map);00bACHITh CIIOCOOBI

TIOJTyYCHUS TEJl BPAIICHUS;

KJIACCHU(UITUPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U INTOCKOCTH; OTIEPUPOBAThH MMOHSATUSIMHU:

IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CErMEHTa, MApOBOW CIIOW, OCHOBAHUE IIAPOBOTO CJIOSI, BHICOTA IIAPOBOTO CIIOS,IIIAPOBOI CEKTOP;

BBIUUCIIATH 00BEMBI U IUIOLIAI TIOBEPXHOCTEH TEJ BpAILICHHSI, TEOMETPUUCCKUXTEN C
npuMeHeHueM Gpopmyir;

OIIEPUPOBATH TIOHATHUSMHU: MHOTOTPAHHHK, BIHMCAHHBIN B cepy M ONMHCAHHBIHOKOIO Chephl,
cdepa, BiCaHHAsi B MHOTOIPAHHHK HJTH TEJIO BPAIICHUS;

BBIUUCIIATh COOTHOLICHHUS MEXAY IUIOHIAJIMU IOBEpXHOCTEH U 00bEMAaMHU MOJOOHBIX TEI;
n300pakaTh U3ydyaeMble (UTYpbl OT PYKH U C IPUMEHEHHEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATE (BBIHOCHBIE) IUIOCKME YEPTEXKM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BUI
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TN BPAIICHHUS;

U3BJICKATh, UHTEPIPETUPOBATH u npeoOpa3oBbIBaTh UHpOpMAIIHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, MPeCTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

OIIEPUPOBATH ITOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATL JCUCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHMS BEKTOPOB M YMHOXKCHHMS BEKTOpa Ha
YHCII0, 0OBSICHITH, KAKUMH CBOMCTBAMH OHU 00J1a/1a10T;

IIPUMEHSATD IIPaBUJIO NIAPAIIJICIICIIUIICA;

ONEpPUPOBATh NMOHATUSAMU: JEKAPTOBbI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIrOJd MEXAY BEKTOpPaMH, CKAISIPHOE IIPOU3BEIAECHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI;

HaxOJUTh CYMMY BEKTOPOB M IPOU3BEACHHUE BEKTOPA HA YHUCIO, YroJl MEXKIYy BEKTOpPaMHU,
CKAJIIPHOE MPOU3BEIAECHUE, PACKIIAIBIBATh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOpaM;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B J€KapTOBOM CHCTEME KOOPIHUHAT;

MPUMEHSATH FreoMeTprudeckre (HakThl U peIIeHHs] CTEPEOMETPUUECKUX 3a/1a4, MPenoaralonmnx
HECKOJIbKO IIaroB PELIeHUs, €CIIM YCIOBHUS NPUMEHEHHUs 3aJlaHbIB sIBHOHU (opMme;

pemiath MNPOCTEHIIME TEOMETPUYECKHE 3aJayd HAa IPUMEHEHHE BEKTOPHO- KOOPAMHATHOIO
METO0/13;

penaTh 3aa4M Ha JOKa3aTeJIbCTBO MaTEMAaTUYECKUX OTHOIIEHUI U HAX0XKIEHUETE€OMETPUIECKIX
BEJIMYMH 10 00pa3laM WIM ajJropuTMaM, MPUMEHSS U3BECTHBIE METObI MPU PEIIEHUH CTaHIAPTHBIX
MaTeMaTUYEeCKUX 3a/1a4;

IIPUMEHATH MTPOCTENUIINE TPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PELIEHUN CTEPEOMETPUYECKUX 3a/1ay;

IIPUBOJUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U KU3HU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE;

IPUMEHATh IIOJyYEHHBIE 3HAaHUSA HAa IPAKTUKE: AHAIU3UPOBATH pEaJbHBIC CHUTyallUM U
INPUMEHATh W3yYEHHbIE MOHATHUSA B MPOLECCE MOMCKA PELICHHs MaTeMaTHYecKu chopMyIupoBaHHOMN
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npoOJIeMbl, MOAETUPOBATh peallbHbIe CUTYallMd HA SI3bIKE T'€OMETPHH, HMCCIIEOBATH IMOCTPOCHHBIE
MOJIENId C HCIIOJIB30BaHMEM T'€OMETPHUYECKUX MOHATUH M TeopeM, ammapara anreOpbl, pemaTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUYECKUX BEIUYMH.

BeposiTHOCTH U CTATHCTHKA:

YUTaTh U CTPOUTH TaOIMLIBI U TUArpaMMBl;

ONEpPUPOBATh MOHATUSAMH: CpefHee apudmMeTHueckoe, MeauaHa, HauOoJblee, HAaUMEHbIIee
3Ha4YCHME, pa3Max MACCHBA YHUCIIOBBIX JJAHHBIX;

OTIEPUPOBATH MOHATUSAMU: CITyYalHBIA SKCIIEPUMEHT (OIBIT) U CIIy4aifHOE COOBITHE, JIEMEHTAPHOE
coObITHE (PJIEMEHTApHbIM HCXOMA) CIY4alHOrO ONbITa, HAXOIUTb BEPOATHOCTH B OIBITaX C
PABHOBO3MOXHBIMH CJIy4allHBIMU COOBITUSIMH, HAXOIUTb U CpPaBHHUBATh BEPOSITHOCTU COOBITMH B
W3YYEHHBIX CIIy4alHBIX DKCIIEPUMEHTAX;

HaxoAuTh U (GOpPMYIHPOBaTh COOBITUS: IEpeceuyeHHe M OOBEAMHEHHE JaHHBIX COOBITHH,
cOOBITHE, MPOTUBOIMOJIOKHOE JaHHOMY COOBITHIO, IOJb30BATHCS AuarpamMmamu Jiliepa u Gopmyiioit
CJIOKECHMSI BEPOSITHOCTEHN NPU PEILEHUM 3a/1a4;

ONEpPUPOBATh TMOHATUSAMHU: YCIOBHAas BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS, HaXOJIUTh
BEPOSITHOCTH C IIOMOIIBIO ITPABUJIA YMHOKEHHSI, C TIOMOILBIO JEPEBa CIIy4allHOTO OIBITA;

IPUMEHATh KOMOMHATOPHOE IPABWJIO YMHOXEHHUS IpU pPEIIEHUU 3a/ay; OIlepUpOBaTh

MOHATUSMHU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUs
UCTIBITAHNH, YCIIEX U HeyAa4ya, HaXOAUTh BEPOSTHOCTH COOBITUN B CEpUU HE3aBUCHMBIX HCIIBITAHUH 110
NIEPBOTO yCIieXa, HaXOUTh BEPOSTHOCTU COOBITHI B CEpUH UCIbITaHU bepHym;

ONEpUPOBATh IOHATUSAMU: CIydalHas BEJIMYWHA, PACIpPENCIICHUE BEPOSATHOCTEH, AuarpaMma
pacIpeneiieHHs. CPAaBHUBATh BEPOSTHOCTH 3HAYCHUM CIIy4aliHOW BEJIMYMHBI 110 PACIIPEAEICHUI0 WIH C
MIOMOIIBIO IHarpamm;

OIEpPUPOBATH IOHATHEM MAaTEMaTUYECKOrO0 OKHUJAHUs, IPUBOIUTH IPUMEPHI, KaK IPUMEHICTCS
MaTEeMaTUYeCKOe OKHUJIaHHUE CIy4alHON BEJIMYMHBI HAXOJUThMATEMAaTUYECKOE 0XKUAAHUE 110 TaHHOMY
pacIpeneeHuIo;

UMETh IMPEJICTaBICHHE O 3aKOHEe OOJbIIUX YHCET; HMETh

IIPEJICTaBICHUE O HOPMAJIBHOM PACIPENEICHHUH.
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B nporiecce 0cBOGHUS AUCIUIUIMHBI MAaTEMaTHKa Y 00YJaloLIuXcsl TOJDKHBI (hopMupoBaThes obume komnerenuu (OK):

IInanupyemMsle pe3yJbTaThl 00yUeHHs

O01mme KOMIeTeH NI

O01mue

JAucuunimHapHbie

OK 01. Beibupats CHOCO0BI
perieHus 3amad  npodeccuoHaIbHON
JICATCIIBHOCTH ITPUMCHUTCIIBHO

K pa3JIM4HbIM KOHTEKCTaM

B yactu Tpy10BOrO BOCIIMTAHUSA:
TOTOBHOCTb K TpPydy, OCO3HaHHE
[IEHHOCTH MacTepCTBa, TPYAOIIO0HuE;

- TOTOBHOCTh K AKTHUBHOW JIEATEIILHOCTH

TEXHOJIOTHYECCKOM u COITMaJIbHON
HaMpaBJICHHOCTH, CIIOCOOHOCTH
MHUIMUPOBATD, IJIAHUPOBATh 151
CaMOCTOSITEILHO BBITTOJIHATH TaKylo
ITeATEIIbHOCTD,

- HMHTEpeC K pasnyHbIM  cdepam

podeccCHOHATEHOM JIeATEIIEHOCTH,

OBnazieHne yHUBEPCAIbHBIMH Y4eOHBIMY]
I[I03HaBaTCJIbHBIMU I[GflCTBI/ISIMHI

a) 6a30BbIe JIOTMUECKUE JICHCTBUS:
CaMOCTOSITENIbHO  (popMynHpoBaTh U
AKTYyaJIU3UpOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBIUBaTh CYIIECTBEHHBIH IMPHU3HAK|

-BJIQIETh METOAMH JO0Ka3aTeNbCTB, AITOPUTMAMH pEIICHUs 3ajay;
yMeHue (GopMyJIupoBaTh ONPEACICHHS, AKCHUOMBI M TEOPEMBI,
[PUMEHATh WX, NPOBOJUTH JIOKA3aTeNIbHBIE PACCYKACHUS B XOJE
peLeHMs 3aa4;

- YMETh ONEepUpOBaTh TMOHSATHSIMH: CTENEHb 4YHCIa, Jorapupm
UuCciIa;  YMEHUE  BBINOJIHATH  BBIUMCIEHHWE  3HAYEHUH U
MpeoOpa3oBaHUs BBIPAKCHHA CO CTCICHSIMH U JIoTapu(pMamH,
peoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAKEHU;

YMETh OTIePHPOBATH MOHATHUSIMHU: panroHaIbHbIE,
MppalMoHabHbIE, TOKa3aTelIbHbIE, CTENEHHbIE, JIorapuGMUUecKue,
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;
yMETh OIEPUPOBaTh MOHATHSAMHU: (YHKIMSA, HeNpepbIBHAS
(byHKIMS, TPON3BOIHAS, TIEPBOOOpa3Hasi, ONpPEIeIEHHBI WHTETPal;
YMEHHE  HaXOJWTh NPOM3BOJHBIE  AJIEMEHTAPHBIX  (PYHKIHA,
MCTIONB3Ysl CIPAaBOYHBIE MaTEepHAIIbl, MCCIENOBATH B IMPOCTEHIITNX
ciydasx (YHKIUM Ha MOHOTOHHOCTb, HaXOIHMThb HAWOOJIbIIME U
HaMMEHBIINE 3HAYCHHUS (PYHKIUH; CTPOUTH rpa)Ku MHOTOUJICHOB C
MICTIOJIb30BAaHUEM allllapaTa MaTeMaTH4YeCKOro aHalu3a; MPUMEHSTh
[IPOM3BOIHYIO TIPH PEIICHUH 33]a4 Ha JIBUKCHHUE; PEIIaTh MPAKTHKO-
OPUEHTHPOBAaHHbIE 33/7a4yd HAa HauOOJbIIME M HAUMEHBLINE
BHAYCHUs, Ha HAXOKICHUE ITYyTH, CKOPOCTH B YCKOPEHHUS;

- YMETb ONEpUPOBaTh MOHATHSIMU: palMOHaJbHAs (QYHKIUS,
MokasarenbHasi (YHKIMs, cTeneHHas (QyHKIUs, Jiorapupmudeckas
(dyHKLMS, TpUrOHOMETpUYeckue (YHKIMH, oOpaTHble (QYHKIUY;
YMEHUE CTPOUTh TpapuKd M3YYEHHBIX (YHKUUH, MCIOIH30BaTh

VT OCHOBaHUS TUISt CpaBHEHWUS,
Kiaccuukanuu 1 0000IIeHuS;

- ompemeNnATh  IEeTH  JIeSTEIbHOCTH,
3ajaBaTh MapaMeTpbl W KPUTEPUH  HX
TTOCTIDKEHUS;

- BBISIBIISITh 3aKOHOMEPHOCTHU u
[IPOTHUBOPEYUS B paccMaTpUBaeMbIX
SIBIICHHMSIX

rpadyKy IPU W3YICHUN MPOILECCOB M 3aBUCHMOCTEMN, MPH PEIICHHUH
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- BHOCUTH KOPPCKTUBBI B ACATCIBHOCTD,

OLICHUBATh COOTBETCTBHEC PE3YIbTAaTOB
[CJIAM, OLCHUBATH PHCKH MOCJIEACTBUM
NICATCIIBHOCTH,

- pa3BuUBATb KPCATUBHOC MBIIIJICHUC IIPpU
[PEIICHUH KU3HECHHBIX MPOOJIeM
0) 60a30BBIC UCCIICIOBATEIIBCKUE ICHCTBUS:

- BIIAJIETh HaBBIKAMU yueOHo-
1CCIIE0BATENbCKON u IIPOEKTHOM]
NesITebHOCTH,  HAaBBIKAMHM  pa3pelIeHus
pooem;

- BBUBJATH  NPUYUHHO-CIICACTBEHHbBIE

CBA3HU U aKTyaJH/ISI/IpOBaTB 3a1[a11y, BBIIBUT'ATH
HIIOTE3y €€ PELICHHS, HAXOIUTh apryMEHTHI
TUIST  JIOKa3aTelbCTBA CBOUX YTBEPIKICHUH,
3aJ1aBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS,
aHaJII/I3I/IpOBaTB HOJIyT-IeHHI)IC B X0
peIICHHs 3aJa4ll Pe3yJIbTaThl, KPUTUYCCKH
OIICHHUBATHb nux IIOCTOBepHOCTI),
[POrHO3MPOBaTh  M3MCHECHHE B  HOBBIX|
[YCIIOBUSX;
yMeTh  TEpPEHOCUTHh  3HAHUS B
[MO3HABATEIBHYIO M IMPAKTUYCCKYI0 O0JIacTH
PKU3HEAEATEILHOCTH;

- YMCTI) I/IHTerI/IpOBaTB 3HAHUA U3 pa3HBIX
[peIMETHBIX 00IacTei;
BbIABUI'aTh HOBBIC HJCHU, npez[ﬂaraTL
OpUTHHAILHBIC TTOJIXO/IbI U PELICHHUS;
M CIOCOOHOCTH HMX  HCHOJL30BaHMS
[MO3HABATENBHON M COIMAILHOM MPAKTHKE

B

3agad U3 JPYrux y4eOHBIX MPEIMETOB U 3a7ad U3 PEabHOU KU3HU;
BbIpaXKaTh POpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU;

- YMETh peIIaTh TEKCTOBBIC 33Ja4l PAa3HBIX TUIIOB (B TOM YHCIIE HA
[IPOLIEHTHL, AOJIH U YacTH, Ha IBUKEHUE, paboTy, CTOMMOCTh TOBapOB
1 yCIIYr, HAJOTH, 3aJayd W3 OOJAcCTH YNPABJICHHUS JHYHBIMU U
CeMEIHBIMU (UHAHCAMM); COCTABISATH BBIPAKECHUS, ypaBHEHUS,
HEpPaBEHCTBA M HX CHCTEMbl IO YCJIOBHUIO 3aJadyH, HCCIEI0BATH

[OJIyUeHHOE  pEIIeHHe W  OLEHMBATh  MPaBAOINOJ0OHOCTH
[PE3yJIbTaTOB;

- yYMETh ONEpUPOBATh MOHATUSIMH: CpelHee apudMeTnyeckoe,
MearaHa, HauOoONbIIee W HAWUMEHbBIEE 3HAYCHUS, pa3Max,

mucriepcus, CTaHAApTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHUE
M3BJICKAaTh, WHTEPIPETUPOBATH HH(GOPMAIINIO, TPEICTABICHHYIO B
Tabiuuax, Ha auarpaMMax, Tpadukax, OTPaKaloIlyl0 CBONCTBA
[PEATHHBIX TIPOIIECCOB W SIBIICHHUH; IMPEACTaBIATh WH(OOPMALUIO C
[OMOIIbI0 TaONUIl U JUarpamMMm; HCCIENOBaTh CTaTHUCTUYECKUE
TaHHbIE, B TOM YHCJIE C NPUMEHEHUEM TpapUUYECKUX METOJOB M
PIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATh NOHATUSIMU: CIYYAWHBIN OIBIT U CIy4alHOE
CcOOBITHE, BEPOATHOCTH CIYyYaHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTH C MCIOJIb30BaHUEM TpaUueCKUX METOAOB; MIPUMEHSTh
(bOpMyIbI CIIOKEHUS U YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakTel 1 GOpMYIBI MPU PEIICHUHU 3a/ay; OIEHUBATh BEPOSITHOCTU
[PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMH BEIUYUHAMU;
YMEHUE MPUBOJIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIITUX YUCEN B
[IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

YMETh ONEPUPOBATH MOHATHAMHU: TOYKA, MpsiMas, IJIOCKOCTb,
[POCTPAHCTBO, JBYTPAHHBIM yroj, CKPELIMBAIOLIMECS IPSMBIE,
[MapaiebHOCTh WM TNEPHNEHIUKYIAPHOCTh MPSIMBIX MU IIOCKOCTEM,
YTOJI MEXKIY IPSMBIMH, YTOJI MEXAY NMPSAMOM U IIJIOCKOCTBIO, YIOJI
MEXKy TUIOCKOCTAMH, PpACCTOSIHUE OT TOYKM JO IUIOCKOCTH,
[PACCTOSAHUE MEXAY MPAMBIMHU, PACCTOSIHUE MEKIY IUIOCKOCTSMH;
YMEHHE HCIIOh30BaTh MPU PEIICHUH 3a7a4 H3y4YeHHbIE (DAKTHI H
TEOpeMbl TUIAHUMETPUU; YMEHHUE OIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KarOILEro MUPA;

YMCThE  OINCPUPOBATH TIOHATHUAMMH. MHOI'OI'PAHHHMK, CCUYCHMC
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MHOTOTpaHHHKa, KyO, mapajienenunes, npusma, nupamuaa, Gpurypa
1 [TOBEPXHOCTH BpAIECHHS, HWIMHAP, KOHYC, map, chepa, cedeHus
(durypel BpaiieHus, IMJIOCKOCTb, Kacaromascs cgepbl, LWIMHIPA,
KOHyCa, IUIOIIaJb MOBEPXHOCTH MHUPAaMHIBI, HPU3MBI, KOHYCa,
[UIMHApa, TUomanb cdepbl, 00beM Kyba, MNPSMOYTrOIbHOTO
napajulelienuneaa, TMpaMuabl, TPU3MBbl, MWIMHAPA, KOHYyca, 1Iapa;
YMEHHE M300pakaTh MHOTOTPAHHUKU M TIOBEPXHOCTH BpAILCHHS, UX
CCUCHUS OT PYKH, C TIOMOIIBIO UYEPTESKHBIX HMHCTPYMEHTOB WU
DIIEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTh CHUMMETPHIO B
[POCTPAaHCTBE; YMEHUE PAcIIO3HABATh MPABIUIIbHBIC MHOTOTPAHHUKH;
YMETh ONEpUPOBATh MOHATUSMH: JBI)KEHHE B IIPOCTPAHCTBE,
M0700HBIE (UTYpbl B MPOCTPAHCTBE; HCIOJIb30BAaTh OTHOLICHHUE
[Uioniazied  MOBEPXHOCTEH M 00beMOB MOJOOHBIX (UIYp IpH|
[pPELICHUY 3a/1ay;

- YMETb BBIUMCIATH T€OMETPHUUECKHE BEIWYMHBI (IUIMHA, YTOI,
ruIomaas, 00beM, IUIOMAAb ITOBEPXHOCTH), UCIIONB3YS H3Y4YCHHBIC
(hOpMYJIBI U METOJIBI,

-  YMCTb OICPUPOBATL IMOHATHAMU: HPAMOYroJibHAd CHCTEMA
KOOpAWHAT, KOOPAWHATBI TOYKH, BCKTOpP, KOOPAHWHATBHI BEKTOpA,
CKAJIPHOC  MPOU3BCACHUC, YroJl MCXKIAY BCKTOpaMH, CyMMa

BEKTOPOB, ITPOU3BE/ICHUE BEKTOPA HA YUCIIO; HAXOJUThH C MOMOIIBIO
M3YYEHHBIX (DOPMYNT KOOPAWHATBHI CEPEIUHBI OTPE3Ka, PACCTOSHUE
MEXTy TBYMSI TOUKAMU;

-yMEeTh BBIOMpATh MOAXOJANINI W3YUYEHHBIM METOJ AJs pelIeHUS
3a/1au, pacro3HaBaTh MaTeMaTHYEeCKHME (DAKThl U MaTeMaTUYECKHE
MOJIeTT B MPHUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE;

YMEHHUE TNPHUBOAWTH IPUMEPBI  MATEMAaTUYECKUX  OTKPBITHI
OCCUICKON U MUPOBOM MaTeMaTHYECKOW HAYKH
OK 02. Mcnonp30BaTh cOBpeMEHHBIEB 00:1aCTH IEHHOCTH HAYYHOTO MO3HAHUSA: |-  YMEThb ONEpPHPOBATh MMOHATHUSAMHU: palMOHAIbHAS (QYHKIHS,

CpeAcTBa MOWCKA, aHaIW3a U
MHTEePIpETauN

HpOopManuu, 1 UHPOPMALIMOHHbIE
TEXHOJIOTUH  JUIi  BBITIOJHEHUS]
3ajad MpoQeccuoHaNbHOM

JICATCIIBHOCTH

-c(hopMUPOBAaHHOCTH MHUPOBO33PEHHH,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
[Pa3BUTHs HAYKU M OOIIECTBEHHOMN MPaKTHKH,
OCHOBAHHOTO  Ha  JUajore  KyjubTyp,
CIIOCOOCTBYIOIEr0 OCO3HAHUIO CBOET'O MECTa
B [TOJINKYJIBTYPHOM MHPE;

COBCPIICHCTBOBAHUC SI3BIKOBOM )4

MokaszarenbHas (DYHKIMS, CTETeHHass (QyHKIUs, JorapupmMuyuecKas
(GyHKIUS, TPUTOHOMETpUYECKHE (YHKUIMH, oOpaTHbIe (QYHKIINH;
YMEHUE CTPOUTh TpapuKd H3YYEHHBIX (YHKUUH, MCIOIB30BaTh
rpadvKy MpU U3y4EHUHU MPOLECCOB U 3aBUCUMOCTEH, MPU pelIeHUN
3ajjay U3 JPYrux y4yeOHBIX MPEeIMETOB M 33aJay U3 pealbHON JKU3HU;
BbIpaXKaTh POpPMYJIaMH 3aBUCUMOCTH MEX1Y BEIMYUHAMU;

YMCTh ONCpUpPOBATH TOHATHAMU. TOXIACCTBO, TOXICCTBCHHOC
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UUTATEILCKOM

B3aMOICUCTBU
[MO3HAHMS MUDA;
O0CO3HaHHE

KYJIbTYpBI
MEXIY

KaKk CpeJCTBa
JOOBMH U
- LIEHHOCTH Hay4yHOH
NESITEIbHOCTH, TOTOBHOCTh  OCYLLECTBIISTD
[IPOEKTHYIO U HCCIIEIOBATENBCKYIO
e TeIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.
OBjazeHne YHUBEPCAIBHBIMU  Y4EOHBIMH
[M03HABATEIbHBIMU JIEUCTBUSIMU:
B) paboTa ¢ nHbOpMaITUEH:
BIIAJIETh HaBbIKAMU MOJTy4eHUs]
MH(OpPMAaLMK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBISATh  IOMCK,
QHAIIM3, CHCTEMAaTU3allUI0 U UHTEPIIPETALIUIO
MHQOpPMAlUK PA3IMYHBIX BHJIOB U (QopM
[Ipe/ICTaBICHHUS;
- CO371aBaTh TEKCTHI B PAa3UYHBIX (hopMmaTax|
C y4YeToM Ha3HaueHus UHPoOpMaAUU U
[[€]IeBOM ayIUTOPUH, BbIOMPAsi ONTUMAJIbHYIO
(bopMy npeacTaBIeHUS U BU3yalu3alliu;
- OLICHHUBATh JIOCTOBEPHOCTb, JIETMTHMHOCTD
MH(OpMaIlUY, €e COOTBETCTBUE MPABOBBIM H
MOPAIbHO-ITHYECKUM HOPMaM;
- MCTOJIB30BaTh CPeACTBAa MHGOPMAIIMOHHBIX
M KOMMYHUKAIIHOHHBIX  TEXHOJOTUH B
[PEIIEHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX
1 OpraHU3alMOHHBIX 3aJa4 C COOJIOJEHUEM

TpeboBaHU PrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHCHEI,
pecypcocOepexeHusi, MPaBOBBIX U ITHYECKHX
HODPM, HOPM nH(pOpMaLOHHON
0C30IMacHOCTH;

- BIIQJCTh HABBIKAMHU pACIO3HABaHUS M
BamuTel  MHPOpPMAIUHK, WH(HOPMAIIMOHHON

npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHHH U
HEPABEHCTB, PAaBHOCWJIBHOCTh YPABHEHHMH, HEPAaBEHCTB M CHUCTEM,
palMOHAIbHBIC, WPPALMOHAIBHBIC, I10KA3aTEIbHBIC, CTEIEHHBIE,
lorapu(pmMuUecKue, TPUrOHOMETPHUUECKUE YPABHEHUS, HEPABEHCTBA
I CUCTEMBI; YMETh PEIIAaTh YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
[TOMOLIBIO PA3JIUYHbIX IIPUEMOB; PEIIATh YPaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C IIApaMETpPOM; IPUMEHATH YPAaBHEHMS, HEPAaBEHCTBA, UX
CUCTEMBI JJI PEIICHUS MAaTeMaTU4YeCKUX 3anad M 3aJad U3
[pa3IMYHbIX 00JacTel HayKH U peallbHOM JKU3HH;

yMeTb  CBOOOJHO  ONEpUPOBaTb MOHATHSMU:  JIBUXKECHHUE,
[IapaJUICIbHbII  [IEPEHOC, CUMMETpUs Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue M0x00us, M0100HBIE
(UTypBI; YMETh pacro3HaBaTh paBHBIC W MMOJ0OHBIE (UTYPHI, B TOM
quciie B IPUPOJE, MCKYCCTBE, APXUTEKTYPE; YMEThb MCIIOJIb30BaTh
FEOMETPUYECKHE OTHOLIECHHUS, HAXOIAUTh F€OMETPUYECKUE BEITUIMHBI
(JulMHa, yroJ, IJolaab, 00beM) MPH PELICHUM 3ajad U3 JAPYIUX
y4€OHBIX IPEIMETOB U U3 PEATIbHOM KU3HU

0€30MMaCHOCTH JTAYHOCTH
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OK 03. [TmanupoBath 1
[peaTM30BbIBAThH coOCTBEHHOE
podeccHOHaTbHOE U JINYHOCTHOE
pa3BUTHE, TNPEIIPUHUMATEIBCKYIO
eI TeIbHOCTD B PO ECCHOHATBHON
cepe, HUCIONB30BaTh 3HAHHUA 10
(buHaHCOBON IrPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX CUTYAIHIX

B obmactu JyXOBHO-HPABCTBEHHOI'O
BOCITUTAHMUS:
--  c()OPMHPOBAHHOCTH  HPABCTBEHHOT'O|

CO3HAHMUS, STUYECKOT'O MOBEICHHS,
CIOCOOHOCTh OLIGHUBATh CHUTYalUIO0 U
[MPUHUMATh OCO3HAHHEIC peuieHus,
OPUEHTHUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

- OCO3HaHHE JIMYHOI'O BKJIAJa B IOCTPOCHHUE
yCTOMYHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOHUM|
POAUTENAM W (WJIM) JPYTUM WICHAM CEMbH,
CO3JJaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOIO
MPUHATUSL I[IEHHOCTEH CEMEWHOM >KU3HU B

COOTBETCTBHH C TPAAWIUSAMH  HapOJOB
Poccuu;
OBnaneHue YHHUBEpCaIbHBIMU

PEryJISTUBHBIMH JICHCTBUAMMU:
Q) CAaMOOPTraHU3aIUs:

- CaMOCTOSITENILHO OCYILIECTBIIAATH|
[103HABATEJIbHYIO JI€ATEIbHOCTh, BBISBIIATH)
MpobiemMbl, CTaBUTh U (OPMYIHPOBATH

cOOCTBEHHBIC 3aJladydl B 00pa30BaTEIHHOU
e TeNbHOCTH U KU3HEHHBIX CUTYAIIHIX;

- CAMOCTOATCIIBHO COCTABJIATH IIJIaH peHIeHI/ISI
MPOOJIEMBI C YY€TOM HMMEIOIUXCSI PECYPCOB,

COOCTBEHHBIX BO3MOXKHOCTEH u
[IPEATIOYTEHUN;

- JaBaTh OIIEHKY HOBBIM CHTYaIlHsIM;
CIIOCOOCTBOBATh (hopMHPOBAHHUIO y

[TPOSIBJICHUIO IINPOKOM SPYAMIIMU B Pa3HbIX
00JIacCTSIX 3HAHWM, IOCTOSHHO TMOBBIIIATH)

YMETh OTIepUPOBATH TOHSATUSMH: panroHaIbHbIE,
MppalOHANIbHBIE, MTOKa3aTeNbHbBIC, CTEICHHBIC, JIOrapu(pMHUIECCKNUE,
TPUTOHOMETPUUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
YMETh ONEPUPOBATh MOHATHAMHU: MHOTOTPAaHHHK, CCUCHHE
MHOTOTpaHHHKa, KyO0, mapajiesienune1, mpusma, nupamuaa, Gurypa
1 [TOBEPXHOCTh BpAIlEHHs, LWIMHAP, KOHYC, map, cdepa, ceueHus
(urypsl BpaieHus, IMJIOCKOCTb, Kacaromascs cepbl, HWIMHIPA,
KOHyCa, IUIOIIaJb MOBEPXHOCTH MHUPAMH[IBI, NPU3MBI, KOHYCA,
[UIMHApa, TUomanb cdepbl, 00beM Kyba, MNPSMOYTOJIbHOTO
napajulelenuneaa, TMpaMuabl, TPU3Mbl, MWIMHAPA, KOHYyca, 1Iapa;
YMEHHE M300pakaTh MHOTOTPAHHUKU M TIOBEPXHOCTH BpAILCHHS, UX
CCUCHHS OT PYKH, C TIOMOIIBIO UYEPTESKHBIX HMHCTPYMEHTOB WU
PIIEKTPOHHBIX ~ CPEICTB, YMETh pAaclo3HaBaTh CHMMETPUIO B
[POCTPAaHCTBE; YMETh PaclO3HaBaTh MPABUIbHBIE MHOTOTPAaHHUKHY;
YMETh OIEPHPOBATH MOHATHUSAMH: TPSMOYTOJIbHAs CHCTEMA]
KOOPJMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPIMHATHI BEKTODA,
CKaJSIPHOE TIPOM3BEACHHE, Yol MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, ITPOM3BEICHUE BEKTOPA HA YUCIIO; HAXOIUTh C ITOMOIIBIO
M3ydeHHBIX (OPMYT KOOPIMHATHI CEPEAMHBI OTpPE3Ka, PACCTOSIHHE
MEKTy IBYMSI TOUKaMH

CBOM  00pa3zoBaTeNbHBIH U  KYJIbTYpPHBIN
YPOBEHb;

0) CAMOKOHTPOJIb:

MCIOJIb30BATh  MPHEMbl  pediexcuu s
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OLICHKHU BbIOOpa
[peIIeHNS;

- YMETb OIICHMBAaTh PUCKH U CBOEBPEMEHHO
[IPUHUMATh PELICHUS 110 UX CHUKEHHIO;

B) SMOIIMOHATLHBIN MHTEIUICKT,

[IpeIrnoiararonuii copMUpPOBAHHOCTE:

CUTYaLlUH, BEPHOT'O

BHYTPCHHEH  MOTHMBAlLM{,  BKJIIOYAOLICH
CTPEMJICHUE K JOCTHMIXKEHMIO 1IEJIM U YCIEXY,
OIITUMM3M, HWHHUIIUATUBHOCTD, YMCHHC
IeICTBOBATh, HCXOIs u3 CBOMHX|
BO3MOXKHOCTEIA;

- OMIIATHM, BKIIOYAIOMIECH CIIOCOOHOCTH
IIOHUMATh OMOILIMOHAJIBHOC COCTOSIHUC]

IPYTUX, YYUTHIBATH €r0 MPU OCYILIECTBICHUY
KOMMYHMKAIUH, CIOCOOHOCTh K COYYBCTBHUIO
11 CONIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOLINX
CIIOCOOHOCTh  BBICTPAMBAaTh OTHOLICHUS C
NPYTUMHU  JIFOJIbMHU, 3a00TUTBCS, IPOSBIATH)
MHTEpEeC U pa3peniaTb KOHQOIUKTHI

OK 04. D¢ddexruBHO
B3aMMOJIEHiCTBOBaTh U palboTaTh B
KOJIJICKTHBE U KOMaHJIe

TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSATEIbHOCTU U CaMOOIIPEIEIICHHIO;
-OBJIaJICHUE HaBBIKAMU yueOHO-
HCCIIe10BAaTEIbCKOM, MIPOEKTHOMN 51
COITMAJIBHOM AeSITEIbHOCTH;

OBitasieHue YHUBEpCAIbHBIMHY|
KOMMYHUKATUBHBIMU JICHCTBUSMH:

0) COBMECTHAsI IeITEIIbHOCT:

- MIOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA

KOMaHTHOW ¥ MHIAMBUyalbHOIN paboThI;

- IIPUHUMATh LEeIn COBMECTHOI]
e TENIbHOCTH, OpraHHU30BBIBATH y
KOOPIUHUPOBATh JefcTBUs 1o ee

[TOCTM)KEHHIO: COCTaBIIATh IUIAH JICMCTBH,
[pacrpenenaiTh PO C Y4YETOM MHEHH

- YMETb OIIEpUPOBATh INOHATUSAMHU: CIyYaWHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTH CIIy4alfHOTO COOBITHS; YMEThb BBIUYUCIATH
BEPOSITHOCTH C UCIOJIH30BAHNEM TPAPUUECKUX METOAOB; IPUMEHSATH
(OpMyIIBI CIIOKEHHUSI U YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(akTel U GOPMYIBI TIPU PEIICHWU 3ajad; OLEHUBATh BEPOSTHOCTH
peaTbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMH BEIMYMHAMU;
YMEHHE TPUBOANUTH MTPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX YUCEIl B
[IPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

yYMETh CBOOOIHO OMNEPUPOBATH TMOHSATHSIMHU: CTEIEHb C IENbIM
[okasaTeieM, KOpEHb HATypaJbHOM  CTENEHHM, CTENeHb C
pAlMOHANBHBIM ~ [OKa3aTeJeM, CTENeHb C  JeHCTBUTEIHLHBIM
(BelecTBeHHBIM) MOKa3aTeseM, Jorapupm 4yucia, CHHYC, KOCUHYC U
TAaHTCHC TIPON3BOJILHOTO YHCIIA;

yMeTh CBOOOJIHO ONEpUPOBaTh MOHATUAMU: TpapuK (YHKINH,
oOpaTHast (QyHKUHSA, KOMOO3ULIMS (DYHKUWUN, JMHEHHAs (QYHKIHS,

[YHaCTHHKOB O6CY}KI[3.TB PE3YIJIbTATH]

KBaJpaTuyHas  (QYHKIMSA, CTEeNeHHas  (QYHKIHUS ¢ IEJIBIM
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COBMECTHOI paboThI;

- KOOPAMHHUPOBATh M BBINOJHATE PabOTy B
YCIOBHUSAX  PEaJbHOrO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

- OCYIIECTBIISTH MO3UTUBHOE CTPATETUIECKOE
[OBEJCHHE B  Pa3IM4YHBIX  CUTyalUsX,
[POSIBJISIT  TBOPYECTBO M BOOOpaKEHHE,
OBbITh HHUIIMATUBHBIM.

OBnaneHue YHHUBEpCAIbHBIMUY
PEryIATUBHBIMU J€HCTBUAMU:

) IpUHATHE Ce0s U APYTUX JIIOJICH:

- [IPUHUMaTb MOTHUBBI U apryMEHTbI JIPYTHUX|
ITro1er pu aHanuse pe3yabTaToB
NesITebHOCTH;

- MPU3HABATh CBOE IMPABO M IPAaBO JPYTHUX|
UTFoZIeH Ha OIIMOKU;

- pa3BHBATh CIIOCOOHOCTH TOHUMATh MHpP C
[1O3MIIMHU IPYTOT0 YeJIO0BeKa

[10Ka3aTeleM, TPUTOHOMETPUUECKUE byHKIMY, oOpaTHbIe
TPUTOHOMETPUYECKUE byHKIHH, HOKa3aTeIbHas u
iorapupmuueckas (QpyHKIUH; YMETh CTPOUTH Trpaduku (yHKUIUH,
BBITIOJIHSTH MPe0Opa3oBaHus rpa@uKoB HyHKIIHIA;

- YMETh HMCIIOJIB30BaTh rpaduKu GYHKIUH IS U3y4eHHS IPOIECCOB
M 3aBHCHUMOCTEH TIIpH pEHICHHHM 337ad U3 JAPYIUX Yy4eOHBIX

pPEeIMETOB M M3 pPEAIbHOM JKU3HHU; BBIpaXKaThb (OpPMYyIaMu
3aBUCUMOCTH MEKIy BEJIUYNHAMU;

- CBOOOJHO OINEPUPOBATH MOHATUSAMH: YETHOCTh (YHKIUH,
[EPUOIUYHOCTD ¢byHKLUY, OTrPaHUYEHHOCTH ¢byHKLHY,

MOHOTOHHOCTh (DYHKIMH, SKCTpeMyM (yHKIMH, Hauboibliee u
HarMeHbIIee 3HaYeHHUsI (QYHKINU Ha IPOMEXYTKE; YMETh POBOANUTH
rccieoBanre QyHKINN;

- YMETb HCIIOJIb30BATh CBOWCTBA M IpaUKH (HYHKIUHA JJIsI PeLICHUs
YpaBHEHHIA, HEPABEHCTB W 3a/1ad C HapamMeTpamu; H300paxxaTb Ha
KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA pEIICHHH ypaBHCHHH,
HEPaBEHCTB U UX CUCTEM

OK 05. OcymiecTBisTh  yCTHYIO U
[IMCBMEHHYI0 KOMMYHHUKALIMIO H4|
FOCYIapCTBEHHOM SI3bIKE
Pocculickoii Pexepauyuu ¢ y4eToM
O0COOEHHOCTEM  COLMAIBHOIO U
KYyJIbTYPHOI'O KOHTEKCTa

B o0nactu 3¢TEeTHYECKOT0 BOCITUTAHUS:

- 3CTETUYECKOE OTHOIICHUE K MHUPY, BKIItOUas
PCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX
OTHOIIICHHI;

- CIOCOOHOCTh BOCHPHUHUMATH pa3INYHbIC
BUAbl MCKYCCTBA, TPAAULHMH U TBOPYECTBO
CBOEr0 W JIPyTMX HaApoJOB, OLIyLIaTh
SMOLIMOHAIBHOE BO3/IEMCTBUE UCKYCCTBA;
yOeXIEHHOCTh B  3HAYMUMOCTH  JUIS
IIMIHOCTH M OOIIECTBA OTEUECTBEHHOI'O U
MHPOBOT'O UCKYCCTBA, ATHUYECKUX
KyJIbTYPHBIX  TPAaJAHIUA HAapOIHOTO
TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPAQXXEHHUIO B Pa3HBIX
BUJaX MCKYCCTBA, CTPEMIICHUE IIPOSBIATH)
KayeCcTBAa TBOPUYECKON JTMYHOCTH;

n

YMETh ONEPUPOBATh TOHATHUSIMH: CpeIHEe apuPMETHIECKOE,
MearaHa, HauOoJbIlee M HAUMEHbIIEe 3HAYCHMs, pa3Max,
IUCTIepCHs, CTaHIAPTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMeHHE
M3BJIEKaTh, MHTEPIPETUPOBATH MHGPOPMAIUIO, MPEACTABICHHYIO B
Ta0nuIax, Ha JauarpaMmax, rpadukax, OTpa)karollyl0 CBOWMCTBA
pEAbHBIX TPOIIECCOB W SIBICHUH; MPEACTaBIATh HWH(OPMALUIO C
[MOMOINbIO TaOJHWI] W JUarpaMM; HWCCIEAOBAaTh CTATUCTUYECKUE
TaHHBbIe, B TOM YHUCJIE C MPUMEHEHHEM TrpauuecKux METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb OIEPUPOBATH IOHATHAMU: TOYKA, IpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYI'PAHHBIA YrOJj, CKpPEHIMBAIOIIMECS MPSMBIE,
[IapaJUIEJIbHOCTh U IEPHEHAUKYJIAPHOCTh NPSAMBIX M IINIOCKOCTEM,

YTOJ MEXAY HPSIMBIMH, YIOJl MEXAY IPSIMOM M INIOCKOCTBIO, YIOJI
MEXIy IUIOCKOCTSIMH, pacCTOSHUE OT TOYKM [0 IIIOCKOCTH,
[PACCTOSIHUE MEXKIY IPSIMBIMH, PACCTOSTHUE MEXIY INIOCKOCTSIMY;

- YMEeTh HCHOJb30BaTh MPH PELICHUU 3a/a4 U3y4deHHble (aKThl U
TEOpeMbl IUJIAHUMETPUHU; YMEHHUE OLEHUBAaTh pa3Mepbl OOBEKTOB

OBJ'IaI[eHI/Ie YHHUBCPCAJIbHBIMHA

OKPYXarmiero Mmupa
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KOMMYHHKATUBHBIMU JICHCTBHSIMHU:

a) oOIIeHue:

OCYIIECTBIISATh KOMMYHUKAIlMd BO BCEX
chepax KHU3HU;

pacmo3HaBaTh HEBepOaNbHBIE CpPEICTBA
OOIIEHUs, TIOHMMATh 3HAYCHUE COIUAIBHBIX]

3HAKOB, pacro3HaBaTh NPEINOCHUIKY]
KOH(DIMKTHBIX ~ CHUTyalldii M  CMAr4aTh
KOH(JINKTBI,

Pa3sBCPHYTO H JIOTMYHO H3JIaraTb CBORO
TOYKY 3pCHUA C HUCIIOJB30BAHHUCM SA3BIKOBBIX|
CPCACTB

OK 06. [TposiBaTh IpaX/1aHCKO-
aTPHOTUYECKYIO HO3UIHIO,
IIEeMOHCTPHPOBATH OCO3HAHHOE
MOBEICHUE Ha OCHOBE

TPpaaUIUOHHBIX 06HI€‘-IGJIOB€‘-IGCKI/IX
HCHHOCTCﬁ, B TOM 4YHCJIC C YUCTOM
rapMOHHU3alK  MC)KHAIIUOHAJIBHBIX
1 MCKPCIUTHO3HBIX OTHOMCHHﬁ,
[IPUMCHATH CTaHdapThl
AHTHUKOPPYIIIUOHHOT'O TIOBECACHU A

- OCO3HaHHE O00YyYaroIMMHCS POCCHICKON
paXX1aHCKOU UACHTUYHOCTH;

- LICJICHANPABICHHOE DPA3BUTUE BHYTPCHHEU
[MO3ULMU JINYHOCTH HAa OCHOBE JYXOBHO-
HPaBCTBCHHBIX HCHHOCTef/'I HapOJ0B|

Poccuiickoit ®Dexnepaiiuu, HCTOPUUYECKUX W]
HALIMOHAIBbHO-KYJIbTYPHBIX TpaJIuLIni,
(hopMHupoBaHKE CHCTEMBEI 3HAYMMBIX|
IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYIILIMOHHOTO MHPOBO33PEHUS,
[PaBOCO3HAHMUS, SKOJIOTMYECKOW KYJIbTYPHI,
CIIOCOOHOCTH CTaBHTh 1I€TM M CTPOHTH

PKU3HCHHBIC ITJIAHBI,
B yactu TpaXXJAaHCKOT'O BOCIIUTAHUSA:
- OCO3HAHUC CBOUX KOHCTUTYIHOHHBLIX ITpaB

M 00s3aHHOCTEH, YBa)XEHHE 3aKOHA W
[TPABOIIOPSIIKA;

- IPUHITHE TPAAUIIMOHHBIX HAIMOHATHHBIX,
00I1€YeIIOBEUECKMX  T'YMAaHUCTUYECKUX M|

IEMOKPATUYECKUX [IEHHOCTE;

TOTOBHOCTb TPOTHUBOCTOSITH HJICOJIOTHH
PKCTpeMH3Ma, HalMoHaIn3Ma, KceHo(poOuw,
T CKpUMHUHAITIH o COIMAILHBIM,

- YMETh peliaTh TCKCTOBBIC 3a7]a4M Pa3HBIX THUIOB (B TOM YHCJIC HA|
[IPOIICHTHI, JOJIM U YaCTH, Ha JBM)KEHHUE, PA0OTY, CTOMMOCTh TOBApOB
M yCIyr, HAJIOTH, 3a/Jadyd U3 OOJIAaCTH YIPABJICHHUS JUYHBIMH U
CeMEUHBIMU (DUHAHCAMM); COCTABJIATH BBIPAKCHUS, YpPABHCHHS,
HEPABCHCTBA M WX CHCTEMBI TI0 YCIIOBHIO 3a7add, HCCIICIOBAThH
[OJydCHHOEC  pEUICHHE ©  OICHWUBATh  IPABIOINOJI00OHOCTh
PE3yJIbTATOB,

*ymems onepuposamv NOHAMUAMU. ONpedesieHue, aKcuomd,
meopema, cinedcmeue, C80UCMB0, NPUSHAK, OOKA3AMENbCMEBO,
pasHocuIbHbLE HOPMYIUPOBKU, YMemb POpMYIUPO8ams 0Opamuoe u
POMUBONONIONCHOE — YMBepAcOeHue, NPUBOOUMsb  Npumepsbl U
KOHmMpNpumMepsl,  UCHONBL306AMb  MemoO  MaAmemMamuieckoul
UHOYKYUU, NPOBOOUMb OOKA3AMENbHbLE PACCYHCOCHUSI NPU PeuleHUU
3a0au, OYeHuUsams 102ULECKYI0 NPABUIbHOCHb PACCYHCOCHULL,

- *ymemo €c80000HO onepuposams NOHAMUAMU
nocrnedosamenvHoCmb, apugmemuueckas npoepeccus,
ceomempuieckas npoepeccus, OecKkoHeuHO yovlearowast
ceomempureckas npoepeccusi; ymembs 3a0asamo
nocedo8amenbHOCMU, 8 MOM Hucie ¢ NOMOWDbIO PeKyPPEeHMHbIX|
hopmyn;

- *ymems eblOUpamb NOOX0OAWUL MemOoO OJisi peuleHus 3a0ayu,;
NOHUMAHUE 3HAYUMOCMU MAMEMAMUKU 6 U3VHeHUU NPUPOOHBIX U
00UeCMBEHHbIX NPOYecco8 U AGNeHUll, YMemb PAchno3HABANb

[PCIIMTUO3HBIM, PpPAaCOBBIM, HallMOHAJIbHBIM

nposieilerHue 3dKOH06 Manmemamuku 6 UCKyccmee, ymembs npueodumb
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[pU3HAKAM;
- TOTOBHOCTb BECTH COBMECTHYIO
NESTEIbHOCTh B MHTEpPEcax TIpakIaHCKOro
00111€CTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B
0011e00pa30BaTeNIbHON ~ OpraHu3aluu |
[IETCKO-FOHOIIECKUX OpraHHU3aLusiX;

- yYMEHHE B3alMOJIEICTBOBATH c
COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUMY]
C UX (QYHKIIUSAMH U Ha3HAYCHUEM;

- TOTOBHOCTh K  TyYMaHMTapHOH U
BOJIOHTEPCKOM JIESITEIBHOCTH;
[IaTPUOTUYECKOTO BOCIIUTAHUA:

- c(hOpMUPOBAHHOCTH POCCHUICKOM]
paXJaHCKOH HAEHTUYHOCTH, MaTPUOTHU3MA,
yBaXXEHHMsI K CBOEMY HAapoJy, YYyBCTBA
OTBETCTBEHHOCTHU mepe] PonuHol, roproctyl
3a CBOM Kpail, cBOO PonuHy, CBOM SI3BIK H
KYJIBTYpY, IpoIIoe u HacTosIee
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

- LIEHHOCTHOE OTHOILIEHHE K
rOCy/1apCTBEHHBIM CHUMBOJIaM,
MICTOPUYECKOMY WU IPHUPOJHOMY HAaCIEIUIo,
MaMsTHUKaM, TpaaulusM HaponoB Poccuw,
nocTkeHUsIM Poccunm B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSX U TPYE;

- ujeiiHas yOeXIEHHOCTb, TOTOBHOCTh K
CITY>KEHHUIO u 3aluTe OrteuecTna,
OTBETCTBEHHOCTb 32 €ro Cyb0Y;

OCBOEHHBIE 00y4aromuMucs
MEXXITpEIMETHbIE NTOHATUS M YHUBEPCAJIbHBIE
yaeOHbIe JEUCTBUSA (perynsTUBHBIE,
[03HaBaTeIbHbIe, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTh WX  HCIOJIb30BAaHMUS B
[O3HABATENBHOM M COLMATBbHOM MPAKTHKE,
FOTOBHOCTD K CaMOCTOSITEJIbHOMY]

npumepbl MamemMamuyeckux OMKPbIMULl pPOCCUUCKOU U MUPOBOU
Mamemamu4eckol HayKu

[JIAaHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
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NICATCIIbHOCTH, opraHuzalniun y‘-I€6HOFO
COTPYIHUYECTBA C MearornyecKuMHu
paOOTHUKAMU M CBEPCTHUKAMHU, K YYaCTHIO B
[IOCTPOCHUU UH/IUBUyaJIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

OBJIaJICHUE HaBBbIKAMHU yueOHO-
ICCIIEA0BATENIBCKOM, IIPOEKTHOMN 51
COLMAJIBHON JeSTEIbHOCTH

OK 07. CopmelicTBOBAaTh COXpAaHEHHUIO

OKpYy>Karolen Cpelbl,
[PECYPCOCOEPEIKEHUIO,  MPUMEHSITH|
BHaHUA 00 W3MEHEHMH KIIMMaTa,
[TPUHIATIBI OepeKIIMBOTO,
[TPOM3BOICTBA, 3¢ PeKTUBHO
NICCTBOBAaTh B 4YpE3BBbIYANHBIX
CUTYaIUsIX

HE NPUHUMATh JAEUCTBUS, MPHUHOCALINE
Bpe OKpYXKaroUlel cpene;
- YMETh IPOTHO3UPOBATH HEOJIATONPHUSATHBHIE

DKOJIOTHYECKUE IIOCJIEACTBUYS]]
[IpeIIIPUHUMAEMBIX JIEHCTBHH,
[IPEIOTBPALLATD UX;

- pacLIMPUTH OIIBIT JEATEIbHOCTH]

PKOJIOrMYECKOM HAIPaBICHHOCTH;

- pa3pabaThIBaTh TUIAH PEIICHHs TPOOIEMBI C
Y4ETOM aHaIN3a UMEIOIIUXCS MaTepHaIbHBIX
1 HEMAaTEpUAIIbHBIX PECYPCOB;

- OCYILECTBIIATH IEJICHANIPABICHHBIN ITOMCK
[IepeHoca CPEeJCTB U CHOCOOOB JeiicTBUS B
podeccHoHAIbHYIO Cpeay;

yMEThb NepEeHOCUTh  3HAHUS B
[O03HABATEIbHYI0 U NPAKTHYECKYIO 00JacTy
PKU3HEACATCIIBHOCTH,

npe/ularaTb HOBBIE IPOEKTHI, OLIEHUBATh
MICKU C MTO3MIIUKU HOBU3HBI, OPUTMHAJIBHOCTH,
[PaKTUYECKON 3HAUUMOCTH;

- J1aBaTh OLICHKY HOBBIM CUTYyallUAM, BHOCUTH
KOPPEKTHBBI B JI€ATEIBHOCTh, OLCHUBATH
COOTBETCTBHE PE3YJIHTATOB LENSIM

yMETh ONEPUPOBATH MOHATUAMHU: (YHKUUS, HEIpepbIBHAs
(byHKLMS, TPOU3BO/IHAS, IIEPBOOOpA3HAasi, ONpPeIeIeHHbI UHTErpal;
YMETh HaXOAHUTh IMPOU3BOIHBIEC 3JIEMEHTAPHBIX (DYHKIIMNA, UCTIOIB3Ys
CIPAaBOYHbIE MaTepUallbl; MCCIEI0BATh B IMPOCTEHIINX CIydasx
(YHKIIMM Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJIBIINE U HAUMEHBIINE
3HAaYeHUs  (QYHKUUH;  CTPOMTh  TIpaMKM  MHOTOWIEHOB  C
MICIIOJIb30BAaHUEM allapaTa MaTeMAaTUYECKOro aHalu3a; NMPUMEHSThH
[IPOM3BOIHYIO IIPU PELLICHUU 33]a4 Ha JIBUKECHUE; pelllaTh MPaKTHUKO-
OPUCHTHPOBAaHHBIE 3374l HA HAWOOJbIIME W HAUMEHBIIHNE
3HAYCHUs, HA HAXOXKJEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

YMEThb ONEpUPOBaTh MOHATUSAMU: ABH)KEHHE B IPOCTPAHCTBE,
o00HbIe (UTYphl B IPOCTPAHCTBE; HCIOJIb30BATh OTHOILICHHE
rioniazeld NmoBepxHocTel M 00beMOB NOJOOHBIX (GUIYp IpH
PEIIECHNN 3a/]a4;

- YMEThb BBIYUCIATH T'€OMETPUYECKHE BEIWYMHBI (AJIMHA, Yrod,
rUIoIaab, 00beM, IUIOMIAAb MOBEPXHOCTH), HCIOJB3Ysl M3yuYeHHbIE
(hOPMYJITBI U METOIBI
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[1K 1.3. IIpoBoANUTH NPUTOTOBIEHUE

1 [OJATOTOBKY K  pealn3aluy]
nony(haOpuKaToB  pa3HOOOPA3HOTO
ACCOPTHMEHTA b omon,

KYJTHHAPHBIX H3ICIUNA W3 PHIOBI H
HEPBHIOHOTO BOAHOTO CHIPhS (YMETh:
OCYIIECTBIATD TEKyIIee
[IaHUPOBAHUE : OIMpPENEsITh pacyer
HOPM 3aKJIaJIK1 MPOTYKTOB B 011010,
OIpeeNsATh pacyeT HOPM OTXOJOB
[pM  XOJOJHOM W  TEIJIOBOU
00pabOTKE CHIPbS, PACCUUTHIBATH
[THCBHYIO  HOpPMY  TIMTaHHS B
[IPOLIEHTAX, MIPOU3BOJIUTH|
KaJIbKYJSIUIO, MPOBOIUTH  YU&T

- TOTOBHOCTb K TPYIYy, OCO3HaHUE LIEHHOCTH

MacTepcTBa, TpyAodoOue; a) 0a30BbIC
ITOrM4YEeCKHE ICUCTBHUS:
- CaMOCTOSITENIBHO  (OpMYyIUPOBaTH 1|

AKTyaJTM3UPOBATh MPOOJIEMY, pacCMaTPHUBATh
ce BCECTOPOHHE, yCTaHABJIUBATH|
CYIIECCTBCHHBIN MPU3HAK MU OCHOBAHHMSI IS
CpaBHEHUs, Kiaccuukanuu 1 0000IICHHS;

- ONpENeNsITh IEeNU JACITeIbHOCTH, 3a1aBaTh
[apaMeTpbl U KPUTEPUHU MX JOCTHIKCHHS,

- BBISABJIATH 3aKOHOMCPHOCTHU H
IIPOTUBOPCUUSA B paccMaTpruBaCcMbIX
MIBJICHUAX

[IPOAYKTOB ITUTAHUS

-OllEpUpOBaTh C MaTEMaTUYECKUMU
[IPOLICHTHI,
-CTPOUTH IrpauKN 3aBUCUMOCTEH;

- IPUMEHSTH (POPMYIIbI

JEUCTBUSMH,

-HaXOJHTH
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COJEP)KAHUE YYEFHOM JUCIATLIUHBI «<MATEMATHUKA»

Yucia v BBIYUCTCHUS

Panmonaneupie yncna. OOBIKHOBEHHbIE M JAECATUYHBIE JApPOOU, IPOLEHTHI, OECKOHEUYHBIE
nepuoandeckue Apodu. ApudmMeTndecKkue omnepanuy C parroHATbHBIMU YHCIAMH, MIPEOOpa3OBaHUS
YHUCIIOBBIX BhIpakeHWid. [IprMeHeHne apobOeil W TPOIEHTOB IS PENICHHS MPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICH 3HAHUI U peaIbHOM KU3HH.

HeiictButensuble uucna. PanuoHanbHble W HppalMoOHaNbHble uYHcha. Apudmernyeckue
ornepanuy ¢ JCHCTBUTENbHBIMH 4YHUCIaMU. [lpuOmk€HHBIE BBIYMCICHUS, IpaBUIa OKPYIJICHUS,
MPUKHJIKA U OIICHKA PE3YJIbTaTa BHIYUCIICHUI.

Cremenb ¢ menbiM mokasarenem. CraHmaptHas Qopma 3amucu  JACHCTBUTEIHHOTO YHCIIA.
Hcnonb3oBanue  moaxonsuie  ¢GopMbl  3amMCH  JICHCTBUTENBHBIX  YHUCENl AJS pelleHus
MPAaKTUYECKUX 3a/1a4 U NPEICTABIICHUS IaHHbIX.

ApudmeTnuecknii KopeHb HaTypalbHOU creneHu. JlelcTBus ¢ apudMETHUYECKUMH KOPHSIMH
HaTypaJIbHOM CTEIICHU.

CuHyc, KOCHMHYC W TAHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHUCJIOBOI'O apTyMEHTA.

YpaBHeHNs M HEPaABEHCTBA
ToxecTBa ¥ TOKJECTBEHHBIE PEOOPA30OBAHMSL.
ITpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETPHUYECKUE (POPMYJIBI.
YpaBHeHuUe, KOpeHb yYpaBHEHUsA. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTOIMHTEPBAIIOB.
Pemenue nensix 1 IpoOHO-pallMOHAIBHBIX YpaBHEHUH U HepaBeHCTB. Pelenue
VPPALMOHAJIBHBIX YPAaBHEHNN U HEPABEHCTB.
Pemienne TpUroHOMETpUYECKUX YpaBHEHUH.
IIpumeHenne ypaBHEHHI M HEPABEHCTB K PEILICHUIO MATEMaTUYECKUX 33]1a4 U 337ja4H3 PA3ITMYHbIX
obuiacTeil HayKH U peabHOM KU3HU.

DyHKUUH U rpadpuxku

OyHk1us, cnocoObl 3aaaHus ¢QyHkuuu. ['paduk yHxuu. BzaumHO oOpaTHBIEQYHKIMU.

OO6nactp  ompeneneHUss U MHOMKECTBO 3HAuYEHHM ¢ynkuun. Hynu GyHKLIMY.
[IpoMexyTkH 3HAaKOOCTOSAHCTBA. YETHBIE M HEUETHBIE PYHKIIUH.

CrenenHast GyHKIMS C HATypaJbHBIM H IIEJIBIM ToKa3zareneM. E€ coiicTBa urpaduk. CBoiicTBa u
rpaduK KOpHs N-OH CTENEHH.

TpuronomeTrpuyeckas OKpyKHOCTb, ONIpeieNIEHUE TPUTOHOMETPUYECKIX (DYHKIIUHYINCIOBOTO
apryMeHTa.

Hauyana MaTeMaTH4YeCKOI'0 aHAJIN3a
HOCJ’ICI[OB&TCJ'IBHOCTI/I, CITIOCOOBI 3aJlaHus IoclieqoBaTebHOCTe. MOHOTOHHEIE
IOCICI0BATCIBHOCTH.

ApudmeTrnueckass U reomerpuueckas mnporpeccuu. beckoHeyHo yObIBaromiasi reoMeTpruecKas
nporpeccusi. Cymma OeckOHEYHO YObIBarolleil reoMerpuueckoil mporpeccur. dopmysa CIOKHBIX
MPOLEHTOB. Vcronb30Banne Mporpeccuu s pelieHusIpeabHbIX 3a/1a4 MPUKIAAHOr0 XapakTepa.

MHokecTBa 1 JIOTHKa
MHoxecTBO, omepanuu Haj MHokecTBamu. Jluarpammsl Oiliepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara I ONACAaHUS PEAIbHBIXIPOLECCOB U SIBJICHUM, IPU PEIICHUN
3aJa4d U3 IpYrux y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, 10KA3aTEIbCTBO.
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Harypanbsublie u niensie yncna. [Ipuznaku genumocTu nensix ynucen.CteneHs ¢
panuoHaNIbHBIM MOKa3aTesneM. CBONCTBA CTENEHHU.

Jlorapudm uncna. JleciTHUHBIC U HATYpAJIbHBIC TOTapU(MBL.

YpaBHeHNsI M HEPaBEHCTBA

[TpeoOpa3oBanue BRIpaKEHUH, COEPKALINX JIOTAPU(MBI.

[TpeoGpa3oBanue BBIPAKEHUH, CoJleprKalInX CTEIICHH C  palMOHAIBHBIM
[I0KA3aTEJIEM.

ITprMeprl TPUTOHOMETPUYECKMX HEPABEHCTB.

[ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHMH. PelleHue npukiaaHbX 3a7ad ¢ IIOMOIIBIOCHCTEMBI
JIMHEWHBIX YPAaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHre ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTHUECKUX3aay U 3a]1a4 U3
Pa3NUYHBIX 00JIACTEe HAYKH U PEATbHOM KU3HHU.

DOYyHKIUH U TPapUKHU
Oynkuus. [lepuonnyeckne Gynkiuu. [IpomMexyTknm MOHOTOHHOCTH (DYHKIMH. MakCUMyMBbI U
MUHUMYMBI GyHKIMU. Hanbonbmee n HanMeHblee 3HaueHne ()yHKIIMMHA TIPOMEKYTKE.
Tpuronomerpudeckne GyHKINHU, UX CBOWCTBA U Tpa(uKH.
[TokazarenbHas u jorapupmuueckas (yHKUUH, MX CBoWcTBa M rpaduku. HMcnonbp3oBanue
rpaduKoB pYHKIMIA U1 pelieHHs] ypaBHEHHI U IMHEHHBIX CHCTEM.
Hcnonb3oBanue rpagukoB GyHKIMHA U UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEIIEHUH 3a]a4 U3 APYrUX y4EOHBIXIPEAMETOB U PealbHOM KU3HU.

Havana MmaTeMaTH4ecKOro aHajmn3a
HenpepbiBable (yHKIMH. MeTon HMHTEpBaJOB il pelleHUs HepaBeHCTB. [IpousBojHas
¢yuknun. ['eomerpruueckuii v GpU3NUECKUN CMBICI IPOU3BOIHOM.

ITpon3zBosiHbIE MeMeHTapHBIX QyHKIMI. DOpMyIIbl HAX0XKICHHUS TPOU3BOAHONCYMMBI, IPOU3BEICHHS
Y YaCTHOTO (PYHKITHU.

[IpumeHeHre  TpPOU3BOJHOM K HCCIENOBAaHUIO  (QYHKIMM Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HauOoIbIIero 1 HaMMEHbILETO 3HaUeHUs! (PYHKIMU Ha OTPE3Ke.

[TpumeHeHune NpoN3BOAHOM U1 HAXOXKACHUS HAWTYYILero pelieHus B MPUKIagHbIX3a1a4uax, 1is
OIIpeJIeJIEHUs] CKOPOCTH IIpoIiecca, 3aJaHHOTO (hOpMyYJION MU rpaduKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.
WuTerpan, ero reomerpuueckuii U ¢pu3ndeckuil cMbici. Beruncnenue mHTerpana no gopmyne
Herorona—JleitOuuma.

IIpsimble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATUS cTepeoMeTpuu. Toduka, mpsimas, MIOCKOCTh, MpocTpaHcTBO. IloHATne 06
AKCMOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHY CIIEJICTBHS U3 HUX.

B3auMHOe pacnonokeHue MNpsMbBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS, IapajljielIbHbIE U
CKpeuBaromuecs npsmMsle. [lapanienbHOCTh MPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: INapajlIeIbHbIE
IpsIMBIE B IIPOCTPAHCTBE, IMAPAJLICIBHOCTh TPEX MPSAMBIX, MAPAJUICIBHOCTH IPSIMONM U IIOCKOCTH.
VYrisl ¢ COHAIpPABJICHHBIMA CTOPOHAMM, YIOJl MEXAY IPsMBIMU B IpocTpaHcTBe. IlapamienbHOCTh
IJIOCKOCTEW: MapajulelIbHble IUIOCKOCTH, CBOMCTBAa IapajulelbHBIX IIOCKOCTe. IIpocrenmue
IPOCTPaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp, KyO, mapaieNenue], MoOCTPOSHHE CeUeHUI.

[lepneHIUKYIAPHOCTh MPSIMOM M IUIOCKOCTH: NEPIECHIUKYJSPHBIE MPAMBIEB IPOCTPAHCTBE,
IIPSMBIE apAJUIEIbHBIC U TIEPIEHANKYISIPHBIE K IUNIOCKOCTH, MIPU3HAK IEPICHAUKYIISIPHOCTH MPSAMON U
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IIJIOCKOCTH, TEOpEMA O NPSMOMU MEPIEHIUKYIAPHOU IMIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YIOJ MEXKIY
IPSIMOM M IUIOCKOCTBIO, IBYI'PAHHBIN yroJl, JJMHEWHBIA yroia AByrpaHHoro yria. IlepneHaukymsap u
HAKJIOHHBIC: PACCTOSHUEOT TOYKU [0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOW 0 IIIIOCKOCTH, NPOEKIMS
¢urypel Ha MIOCKOCTh. [leprneHANKYIAPHOCTh IUIOCKOCTEH: MPH3HAK NEePHEHIUKYISIPHOCTU JIBYX
mockocrei. Teopema 0 TpEX NEPHEHAUKYIIAPaAX.

MHOrorpaHHuKH

IloHsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOI'DAaHHHKA, BBIIYKJIBIE U HEBBIITYKIIBIE
MHOIOTPaHHMKH, DPa3BEPTKA MHOrOrpaHHuka. [Ipmsma: N-yroinpHas npu3Ma, I'PaHU M OCHOBAHUSA
IPU3MBL, IPsIMasi U HAKJIOHHAs MpU3Mbl, OOKOBas U IOJIHAs IOBEPXHOCTh Npu3Msbl. [lapamnenenunen,
IIPSAIMOYTOJIBHBIN ITapaJlIeIeIuIe]]

u ero cBoiictea. [lupamunia: n-yrompHasi mupamMmma, TpaHd ¥ OCHOBAHUE MUPAMU/IbI, OOKOBAs U IOJIHAS
MOBEPXHOCTh MUPAMMJIbl, MpaBWIbHAS U yCEUEHHAs NUpaMuja. DJIEMEHTbl IPU3Mbl U NUPAMMJIBI.
[IpaBuiibHBIE MHOIOTPaHHUKM: ITOHATUE IPABWIBHOIO MHOTOIPDAaHHMKA, IIpaBUJIbHAs IpHU3Ma U
nOpaBWIbHAs MHpaMuja, IpaBWIbHAs TPEYroibHas MNUpaMula M TPaBWIBHBIA TeTpa’ap, Kyo.
[TpencraBneHne o NpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp, H0AEKa’dAp U ukocasap. CedeHus Ipu3MbIn
APaMUBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIbHO TOUYKH, MPSAMOIL, TNIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MHpaMUJIaX, IMapajuIeenuIeaxX, IPaBUIbHBIX MHOTOI'PaHHUKAX.

Bbluuciienne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans GokoBoi
MOBEPXHOCTU U IOJIHOM MOBEPXHOCTH NPSAMOM IPU3MBI, IUIOLIA/b OCHOBAHMUM, Teopema O OOKOBOU
MOBEPXHOCTU HpsiMOM npu3Mbl. [lnomane OOKOBOM IMOBEPXHOCTH U MOBEPXHOCTH IPaBUIIbHOMN
nUpaMybl, TeopeMa o Iom@anu yceuéHHoil nupamunbl. [lonste 06 o6béMe. OOBEM mHUpaMUBbI,
IIPU3MBL.

[Tono6uble Tena B npocTpaHcTBe. COOTHOMICHUS MEXIY IUIOMAISIMU TOBEPXHOCTENH, 00bEMaMuU
MOJI0OHBIX TEJI.

Tena Bpamenus

Hunuanpuueckass NOBEPXHOCTh, O00pa3yrolle  IWIMHIPUYECKONH  IMOBEPXHOCTH,  OCh
HWIMHJPUYECKON moBepXHOCTH. LlmnHap: ocHOBaHMs U OOKOBas MOBEPXHOCTh, 0Opa3yrouas U OCb,
IUI0IaAb OOKOBOM M MOJIHOM MOBEPXHOCTH.

KoHnnueckas IOBepXHOCTh, 00pa3yrole KOHHYeCKOH MOBEPXHOCTH, OCh U BEPUIMHA KOHUUYECKON
noBepxHocTu. KoHyC: ocHOBaHWE W BepIIMHA, oOpasyromias W OCh, IJIOMAIb OOKOBOW W TOJHON
MOBEPXHOCTHU. Y CEeUEHHBIN KOHYC: 00pa3yrolline U BHICOTA, OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cbhepa wm 1map: wneHTp, paauyc, IUaMeTp, IUIOMIAJL IOBEpXHOCTH cdepsl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH, KacaTelbHas MJI0CKOCTh K cdepe, MIomaab chepbl.

N3o6paxeHue Ten BpallleHus Ha II0cKocTu. Pa3BépTka HUIUHApa U KOHYCA.

KomOuHanmu Ten BpalleHuss U MHOTOIPAaHHMKOB. MHOTOrpaHHMK, OMHMCAaHHBIA OKOJIO cepsl,
cdepa, BiMCcaHHAsi B MHOTOTPAHHUK, WITH TEJIO BPaIICHUSI.

[Tonstre 06 06bEMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBLHOTO
napaenenunena u cieacTsus u3 He€. O0bEM nuanHapa, Konyca. O0BEM 11apa u oAb CQepsl.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUST MEXAY TUIOAAIMU TOBEpXHOCTEH, 00bEMaMu
IIOAOOHBIX TEI.

Ceuenus nunuHapa (IapauieIbHO U MEPHEHAMKYIISIPHO OCH), CEUYEHHUs KOHyca (MapaieiabHOe
OCHOBAHHMIO U MPOXOIAIIEE Yepe3 BEPIINHY), CEUCHUS 1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE
Bekrop Ha miockoctu M B mpocTpaHcTBe. CIIOKEHHE W BBIYUTAHUE BEKTOPOB. YMHOXKEHUE

BeKTOpa Ha uucio. PasnoxkeHne BekTopa 1O TpEM HEKOMIUIAHApHBIM BekropaM. [Ipasuiio
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napajuienenunena. PemeHue 3anad, CBA3aHHBIX C NPUMEHEHUEM IIPABWI JEHCTBUM C BEKTOPAMHU.
IIpssmoyroisibHast cucremMa KoopAauHaT B npocrpaHcTse. Koopaunarsl Bekropa. [Ipocreiive 3apaun B
KOOpAMHATax. Yrojl Mexay BekTopamu. CKaJspHOE INpPOU3BEACHHE BEKTOPOB. BrlumciieHue yrios
MEXAY IPSIMBIMH M IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NPU PELICHWH I€OMETPUYECKUX
3aja4.

BeposiTHOCTb M CTATUCTHKA:

[IpencraBnenue JaHHBIX ¢ MOMOIIBIO Tabuul U auarpamm. CpeaHee apudmeTndeckoe, MeuaHa,
HauOoJiplllee U HAaWMEHbIIEe 3HAYEHUs, pa3Max, AMCIEPCUS U CTaHIAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabOpOB.

CrnyuaitHble SKCIIEPUMEHTHI (OIBITHI) U CIIYYaifHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS (MUCXO/IBI).
BepositHOCTB ciydaiiHOTro coOBITHS. BIM30CTh 4acTOTHI M BEpOATHOCTH cOOBITUH. CiryyaiflHbIe OTIBITHI
C PAaBHOBO3MOXHBIMH DJIEMEHTAPHBIMH COOBITHSIMH. BeposTHOCTH cOOBITHH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepauuu Haa COOBITUAMU: IepeceueHue, OOBEAMHEHHE, MPOTHBONOJIOXKHBIE COOBITHSL.
Juarpammsl Diinepa. @opmyria ClI0KEHUS BEPOITHOCTEN.

VYcinoBHas BEpPOATHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBO CilydallHOro 53KCIEpHUMEHTA.
dopmyiia nonHoi BepoaTHOCcTH. He3aBucumble COOBITHSL.

KomOunatoproe mpaBuiao ymHOxeHus. IlepecraHoBku u (akropuan. Umciao codeTaHHid.
Tpeyronbuuk Ilackans. @opmyna 6unoma HproToHa.

bunapHbIii ciyyaiiHblil onbIT (MCIBITaHUE), ycriex U Heynada. HezaBucumsle ucnbitanus. Cepust
HE3aBHCHUMBIX UCIIBITaHUM 10 IepBOro ycnexa. Cepus HE3aBUCUMBIXUCIIBITAaHUN bepHymun.

Crnyuaiinas BennuuHa. Pacnipenenenue BepostHocTel. [[uarpamMmma pacnpenencHusl.

[Ipumeps! pactipeneneHuii, B TOM 4Hciie, FEOMETPUUECKOE U OMHOMUAIBHOE.

YuciaoBbie XapaKTCPUCTHKHU CJ'Iy‘-I&fIHI:IX BCJIIMYHH: MATCMATHUYCCKOC OXUIAAHUC, NUCIICPCHUA U
CTaHJapTHOE OTKJIOHEeHHE. [IpuMeprl NMpUMEHEHHs] MATEeMaTHYEeCKOro OXKWJAHUsA, B TOM 4YHUCIE B
3a/ladyaX M3 TMOBCEAHEBHOW XHU3HU. MareMaTHdeckoe OKHUJaHUuEe OWHApHOW CIy4ailHOW BEIHYWHBI.
Marematuueckoe 0XUJaHUE CYMMBI CIYYallHBIX BEIUYMH. MaTeMaTHYeCKOe OKUJAHUE U JUCIIEPCHS
F€OMETPUUYECKOT0 U OMHOMHUATILHOTO paCTIpeIeICHUH.

3akoH OOJBIIMX YHUCET W €ro pojb B Hayke, mpupoae u oOmiectBe. BbIOOpOUHBIN MeTOx
HCCIIETOBAHU M.

[IpuMepsl HENPEPBIBHBIX CIy4alHbIX BeTU4HUH. [IoHATHE O MIIOTHOCTH pacnpeneneHus. 3aiayu,
NPUBOAAIINE K HOpMaldbHOMY pacmpejaenenuto. [loHATHeo HOpManbHOM pachpeleIeHUN.
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TEMATHYECKOE INTAHUPOBAHHUE

MGTOI[ KOOpAUHAT B IMIPOCTPAHCTBE

HaunmeHoBaHue pa3enoB U TeM Makcum. Kon-Bo obsi3aTenpHON
yueOHas ayANTOPHOU Y4eOHOH Harpy3KH
Harpyska pu o4HOH popme 00ydeHus,
CTYJCHTA 4achl
(qac) Bcero B T.4. IPAKT. U
CEeMHHApCKHe
3aHATHSA
1 kype
Beenenne 2 2
JleficTBUTEIbHBIC YHCIIA 10 8 2
CreneHHas: QYHKITUSL 8 6 2
[Toxa3zaTenpHas QyHKIHS 12 10 2
Jlorapudmudeckast QyHKIHS 12 10 2
[TapanienbHOCTE IPSAMBIX U TUIOCKOCTEN 10 8 2
[eprieHANKYTIPHOCTH MPSIMBIX U IIOCKOCTEH 12 10 2
TpuronomeTpudeckue GopMyIsl 12 10 2
TpuroHOMeTpHUIeCKHe YpaBHEHU 10 8 2
MHoOrOoTrpaHHUKH 10 8 2
TpuroHomeTpudeckne GyHKITUH 10 8 2
BekTopsl B ipocTpaHcTBe 10 8 2

HUroro 3a 1 kypc 118 96 22

2 Kypc

ITpon3BoiHast U € TeOMETPHUECKUI CMBICT 14 12 2

IIpumeHeHne  NPOU3BOJHOM K  HUCCIIEJOBAHMIO 2
N 12 10

byHKunl

Tena Bpamenus 10 6 4

WuTerpan 12 10 2

OO6BEMBI TEN 10 6 4

Komb6unaropuka 12 10 2

DeMEHTHI TEOPHUHU BepOSITHOCTE 12 8 4

CraTucTuka 10 6 4

HToroBoe roBTOpeHUe 10 4 6

Koncynbrarmn 6

Ox3aMeH 6

HUTOI'O: 232 168 52

XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEGEHOM JEATEJBHOCTHU

OBYYAIOIIIUXCHA
Conep:xanue XapakTepuCcTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH CTY/I€HTOB
o0yuyeHust (Ha ypoBHe y4eOHBIX AeHCTBHII)
Beenenue O3HakoMIJIEHHE C POJIbIO MATEMATUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
MH(POPMAITMOHHBIX TEXHOJOTUSIX U MTPAKTUUECKON JACATEIHHOCTH.
O3HakoMJIEHHE C LIeJIAMH U 33la4aMi U3yYEHUs MATEMATUKU TTPU
ocsoernu npodeccuii CI10 u cnenmansuocteit CI10O
AJITEBPA
JeiicTBUTEILHBIE BrinonHenue apuMeTHIecKux ACUCTBUN HaJ YUCIaMU, CoueTas
ymncaa YCTHBIE W THCHMEHHBIE TMpHeMbl. HaxoxaeHwe TpUOIMKEHHBIX

3HAYEHUN BEJIMYUH M TOTPENIHOCTEH BbIUMCICHHN (aOCONMIOTHOW U

27




OTHOCHUTEJILHOW); CPaBHEHHUE YHCIIOBBIX

BBIPAKCHUM.

Haxoxnenue omumO0OK B IpeoOpa3oBaHUSAX U BBIUMCICHUSX
(OTHOCHUTCA KO BCEM IIYHKTAaM IIPOIPaMMBI)

O3HaKOMJICHHME C IOHATHEM KOPHsI N-i CTENIEHU, CBOMCTBAMU
pasvKaJIoB U MPaBUIaMU CPaBHEHUS KOPHEH.

DOopMyIMpOBAaHUE  ONPEIEICHHUS KOPHS U CBOWCTB  KOPHEH.
Boruncnenue u cpaBHeHUE KOPHEH, BBHIIIOJHEHUE IPUKUAKY 3HAUEHUS
KOPHSL.

[IpeoOpa3oBaHue YMCIOBBIX M OYKBEHHBIX BBIPAKEHHM, COIEPKAIIUX
pasuKaJbL.

Beimonnenue pacderoB mo (opmyiam, COAEPKALIMM PaHKaIIbI,
OCYILECTBIISAS HEOOXOIUMBIE ITOICTAHOBKH U IIPe0Opa3oBaHMsL.
Onpenenenre paBHOCUIBHOCTU BBIPAXKEHUM ¢ pajaukanamu. Pemenue
UPPAaLMOHAIIBHBIX YPaBHEHUM.

Crenennas pyHknus

O3HakOMJIEHHE C  MHOHIATHEM CTEINEHH C  JCHCTBUTCIBLHBIM
IMOKa3aTeIIeM.

HaxoxaeHnue 3HauyeHM cTeNeHu, UCIIONIb3Ys TPH HEOOXOAUMOCTH
WHCTPYMEHTAJIBHBIE CPEACTBA.

3anuchiBaHUE KOPHS N- CTENEHW B BHJE CTENCHH C JPOOHBIM
MOKa3aTeJeM U Ha00O0pOoT.

@opMyJIMPOBAHUE CBOMCTB CTENEHEW. BbluucieHue creneHen c
pallMOHANIBHBIM  [MOKA3aTeJIEM, BBINOJIHEHUE TMPUKUJIKUA 3HAYEHUS
CTEIIEHU, CPABHEHUE CTEIICHEM.

[IpeoOpazoBanue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHUH, COJIEPIKAIINX
CTEIIEHU, IPUMEHsIS CBOKCTBA. PellleHne noKa3aTeabHbIX YPaBHEHUI.

Iloka3aTenbHast Brinonnenue npeoOpa3oBaHMii BbIpaKeHUH, MpUMEHEHHE GopMyT,
byHKuun CBA3aHHBIX CO CBOMCTBAMHU CTEIICHEH.
Onpenenenre o01acTu JOMYCTUMBIX 3HAUEHUH JTIOrapu(pMUIECKOro
BbIpaKEHUs. Pellienne nokasaTelbHbIX YPaBHEHUI U HEPABEHCTB.
Jlorapudpmuueckasn Brinonnenue npeoOpa3oBaHuil BeIpakeHUH, MpUMEHEHHE GopMyI,
(yHkuus CBSI3aHHBIX CO CBOICTBaMHU JIOrapu(MOB.

Onpenenenre o01acTu JOMYCTUMBIX 3HAUEHUH JIOrapupMUIECKOro
BbIpakeHus1. Perenue orapuMuyeckux ypaBHEHUI U HEpAaBEHCTB

OCHOBBI TPUTOHOMETPUHA

Tpuronomerpuyeckue
(opmy.sl

N3yuenune paainaHHOTO METO/Ia U3MEPEHUSI YTIIOB BpaIlleHUS 1

WX CBSI3U C TpasycHON Mepoit. M300paskeHune yriioB BpallieHus Ha
OKPY>KHOCTH, COOTHECEHHE BEIMYMHBI yIia C €ro pPacroyOKCHHUEM.
dopmynupoBaHUE ONpeIeTeHII TPUTOHOMETPUIECKIX (HYHKITUI

JUIsL YTJI0B OBOPOTA W OCTPBIX YIUIOB IPSAMOYIOJIBbHOIO TPEYrOJIbHUKA
H 00BbSICHEHHE UX B3aUMOCBS3H.

HpI/IMeHeHI/Ie OCHOBHBIX TpI/IFOHOMeTpI/I‘—IeCKI/IX TOXICCTB JJISL
BBIYHCIICHUS 3HAYCHUH TPUTOHOMETPUYECKHX (DYHKIMN MO OTHOU W3
HHUX

W3yuenne 0CHOBHBIX (pOPMYIT TPUTOHOMETPUH: (POPMYJIIBI CIIOKEHUS,
YABOCHUS, TPEOOPa30BaAHUS CYMMbI TPUTOHOMETPUUYECKHUX (DYHKITHI

B IMPOU3BENCHUE U IIPOU3BEACHHUA B CyYMMY U IPUMEHEHUE IIPU
BBIYMCJICHUM  3HAYCHUS TPUTOHOMETPUUYECKOTO  BBIPQXKCHHUS U
YIOPOUIEHUS €ro.

O3HakOMJICHUE CO CBOMCTBAMM CHUMMETPUM TOYEK HA EIUHUYHOMN
OKPY>KHOCTH M IPUMEHEHHE UX JIs1 BBIBO/IA ()OPMYIT TPUBEICHHSL.
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Tpuronomerpuueckue
YPaBHeHHS.

Pemenwue mo ¢popMysiaM U TPUTOHOMETPUIECKOMY KPYTY TIPOCTCHIINX
TPUTOHOMETPHUCCKUX YPABHCHHIA.

[TpuMeHeHHe 00X METOJIOB PEIICHHS YPaBHEHHH (IIPUBEICHUE K
TUHEHHOMY, KBaJIpaTHOMY, METO/I PA3JI0KEHHS Ha MHOKHUTEIIH, 3a-
MEHBI IEPEMEHHOM ) IPU PEIICHHH TPUTOHOMETPHUCCKUX YPABHCHHH.
YMeHue oTMedaTh Ha KPyre penieHus MpoCTeHIImx
TPUTOHOMETPUYECKHX HEPABEHCTB
O3HakOMIICHHE C IIOHSITUEM
bynkumii.  MzydyeHue
apKTaHreHca

gucia, (GopMyIMpOBaHWUE HX, H300paKCHHE
OKPYXHOCTH, IPUMEHEHHE MPU PEIICHUN YPAaBHEHUI

OOpaTHBIX ~ TPUTOHOMETPHYECKUX
ONpENENCHUN apKCHUHYCa, ApKKOCUHYcCa,

Ha E€IUHUYHOU

Tpuronomerpuyeckue
byHkuun

O3HaKOMJIEHHE C IOHSITUEM NIEPEMEHHOM, IPUMEPaMu 3aBUCHMOCTEN
MEX/1y IEpEMEHHBIMU.

O3HakoMJIEHHE C MOHATHEM IpaduKa, orpeieleHue NPUHAIEKHOCTH
Touku rpaduky ¢pyHkuuu. Onpenenenue no Gopmysie mpocreimeit
3aBUCUMOCTH, BUJa ee rpaduka. Beipakenue no gopmyie

OJIHOM MEPEMEHHON Yepe3 APyTHeE.

O3HakoMJIEHHE C OIPEIeICHUEM TPUTOHOMETPUYECKON (PYHKIUH,
(dhopMyIIIpOBaHHE €rO.

Haxoxxaenue obGnactu onpeaeneHus U 00J1acTh 3HaAYeHU I
TPUTOHOMETPUUECKUX (YHKIMI

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IIpousBoanas u ee
reoMeTpHYeCKH i
CMBICJI

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

N3ydenue u popmynupoBaHue ee MEXaHUUYECKOTO U FTEOMETPUUECKOTO
CMBbICJIa, N3YYEHHUE aITOPUTMa BBIUNCIICHHS IPOU3BOIHOM HA MIpH-
Mepe BBIYMCIEHUSI MTHOBEHHOM CKOPOCTHU M YIJI0BOTo KO3 duirenTa
KacaTeJIbHOM.

CocraBneHnue ypaBHEHUS KacaTelIbHOW B 00IIIEM BHJIE.

YcBoenue npasui 1ugpdepeHupoBaHus, TaOIUIbI TPOU3BOIHBIX
3JIEMEHTapHbIX PYHKINNA, IpUMEHEHUE A1 AMPPepeHInpOBaAHUS
(GyHKIMH, COCTaBICHUS ypaBHEHMS KacaTeIbHOM.

W3ydyeHnue TteopeM O CBSI3M CBOWCTB (YHKIMM U IPOU3BOIHOM,
(bopMyIMpOBKa HX.

Ilpumenenne
NMPOU3BOJAHOM K
HCCJIEI0BAHHIO
byHkuun

ITpoBeeHue ¢ MOMOIIBIO TIPOU3BOIHON HcCaeI0BaHUs (QYHKIINH, 3a-
TAaHHOUM (OPMYIIOM.

VYcraHoBiieHHE CBA3M CBOMCTB (YHKIMHM M TPOU3BOAHOM MO UX
rpadukam.

[TpumMeHeHre TPOU3BOTHOM JIJIS pEIIeHUs 3a/1a4 HAa HAXOXKIEHUE
HauOONBIIIETO, HAMMEHBIIETO 3HAYEHHWS W HAa  HaxXOXKICHHE
HKCTpEeMyMa

HNuTerpan

O3HakOMJIEHHE C TOHSITHEM UHTErpajia u epBooOpa3Ho.

W3yuenue nmpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona— Jlelionuma.

Pemenne 3amad Ha CBS3p NEPBOOOPA3HOM M €€ TMPOU3BOIHOM,
BBIYHMCIICHHE TIEPBOOOPA3HOM JIJIsl JAaHHOU (DYHKITHH.

Pemenune 3agad Ha INpUMEHEHHE MHTErpajga JJisd BBIYMCICHUS
(bu3MYECKUX BEJIWYMH U TUIoNaien

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

| Mizyuenue npaBmia KOMGHHATOPHKH M IIPHMEHEHHE TIPU PEIIeHUH
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KomoOunaropuka

KOMOWHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3a/1a4 METOAOM 1epedopa H Mo MpaBHITy
YMHOXKEHHUS.

O3HakoMJIeHHE C TMOHATUSAMH KOMOWHATOPUKU: pa3MEIICHUSIMH,
COYETaHUSIMHU, IEPECTAHOBKAMH U (POPMYJIaMHU JJIs UX BBIUYUCICHMUSL.
OOmbsicHeHne U TpuMeHeHne (HOPMYJT ISl BBIYUCIICHUS Pa3MEIICHUH,
NIEPECTAHOBOK U COYETAHUI NPH PEeLICHUHU 3ajau.

Osnakominenue ¢ OuHoMoM HproToHa u TpeyronsHukom [lackans.
Pemienue mpakTuyeckux 3ajad ¢ MCIOJIb30BAaHUEM MOHATUN U MpaBUIl
KOMOWHATOPUKH

O3HakoMJIEeHME C MpPEJCTAaBICHMEM YHCIOBBIX JAaHHBIX M MX
XapaKTePUCTHKAMH.

Penienue npakTHuecKux 3agay Ha 00pabOTKY YUCIIOBBIX JaHHBIX.

DJIeMeHThI TeOpHHu

W3ydyeHne Ki1acCUYECKOro OIpPEAETCHUs] BEPOATHOCTH, CBOMCTB

BepPOSITHOCTE BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTrpenune npumepoB BBIYUCIIEHUS BEPOITHOCTEN. Pemenne
3aJ]a4 Ha BBIUMCIIEHUE BEPOATHOCTEH COOBITUI
Crarucruka O3HakOMJIEHME C TPEICTABICHHUEM YHUCIOBBIX JAHHBIX MU HX

XapaKTEPUCTUKAMH.
Pemenune npakTuueckux 3agad Ha 00pabOTKY YMCIOBBIX TAaHHBIX,
BBIYMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ I0CKOCTH
B IIPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEIECHUE J0KA3ATEIbCTB IPU3HAKOB B3aUMHOTO
pacnoyioKeHusl MPAMBIX U IJIOCKOCTEH. Pacro3HaBaHue Ha uepTexax
U MOJIENIAX Pa3jMyYHbIX CIy4yaeB B3aUMHOTO PACIIONIOKEHUS MPSIMBIX U
MIJIOCKOCTEH, apr'yMEHTUPOBAHUE CBOUX CYKIEHUH.

DopmyIUpOBAHUE ONpeAeIICHUN, MPU3HAKOB 31 CBOICTB
napajyieJbHbIX W NEPHEHAUKYISPHBIX IUIOCKOCTEH, JBYTPaHHBIX M
JIMHEWHBIX

YTJIOB.

BrimonHeHne MOCTPOCHUS YIJIOB MEXKIY TMPSMBIMHU, TNPSIMOW U
MJIOCKOCTBIO, MEXKIY MIOCKOCTSIMU MO ONMUCAHUIO U PACIIO3HABAHUE UX
Ha MOJIEJISIX.

[IpuMeHeHne TPHU3HAKOB U CBOWCTB PACMHOJOXKEHUS MPAMBIX U
IIJIOCKOCTEN MPHU PEIICHUH 3aa4.

N300paxenne Ha pUCYHKAX U KOHCTPYHMpPOBAaHHE Ha MOJEINAX
NEePHNEHIUKYISIPOB U HAKJIOHHBIX K  IUIOCKOCTH,  IPSIMBIX,
napajuIeIbHbIX

IUIOCKOCTEH, YIIIOB MEXAY MPSMON U IMJIOCKOCTHIO U 000CHOBAaHUE
MTOCTPOCHHS.

Pemenne 3agau  Ha  BBIUMCIEHUE TEOMETPUYECKUX  BEIMYMH.
OnuceiBaHWE PAcCTOSHUS OT TOYKHU JIO IJIOCKOCTH, OT MPSIMOH /0
IJIOCKOCTH, MEXAY IUIOCKOCTSIMHU, MEXJYy CKpPEIMBAIOIIMMUCS
MIPSIMBIMH,

MEX1y TPOU3BOIBHBIMU (PUTYpPAMHU B IPOCTPAHCTBE.
@opMyIHpPOBaHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM CylecTBOBaHMS, CBOMCTBA).

N3o0pakeHue Ha yepTeKax U MOJEISIX PACCTOSIHUS M1 00OCHOBaHHUE
cBOMX CyxzaeHuil. OrnpenenieHHe U BBIUMCICHUE PpACCTOSHUN B
npoctpanctBe. [Ipumenenue Gopmyna U TeopeM IUTAHUMETPHH st
pelieHns 3a1a4.

O3HaKOMJIEHHE C OHATHEM TAPAJUIEIBHOIO MPOEKTUPOBAHUS U €r0
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cBOWCTBaAMU. Dopmynuposarue meopemuvl 0 NIOWAOU OPMO2OHANbHOU
npoeKyuu MHO20y201bHUKA.

IIpumeHeHue Teopun A1 000CHOBAHUS OCTPOECHUHN U BBIUUCIICHHH.
ApryMEHTUPOBAHKUE CBOUX CYKIECHUN O B3AMMHOM PaCIIOJIOKEHUN
IIPOCTPAHCTBEHHBIX (hUTyp

MHororpanHuku Onucanue U XapaKTepUCTUKA Pa3JIUYHbIX BUJJOB MHOIOI'PaHHUKOB,
[IEPEUNCIICHAE UX DJIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPAHHUKOB ¥ BBIIIOJHEHHE MOCTPOCHHS Ha
N300pakeHUSX U MOJIEIISIX MHOIOI'PaHHHUKOB.
Boruncnenue TuHENHBIX 3JIEMEHTOB U YIJVIOB B IPOCTPAHCTBEHHBIX
KOH(UIypalusx, apryMeHTUPOBAHUE CBOUX CYKICHUM.
XapakTepucTuka u n300pakeHue CCUCHHUA,  pa36epmKu
MHO202PAHHUKOG, BBIYACICHUE TIOIAAEH TIOBEPXHOCTEH.
[loctpoenue mpocredmux ceuyeHud KyOa, NOpU3MBIL, IUPAMUIBL.
[IpumeHeHue GHakToB U CBEICHUH U3 IUIAHUMETPHH.
O3HakoMJIEeHME €  BHJAMU  CHUMMETpPUH B IPOCTPAHCTBE,
¢dbopMynIMpoBaHUE  OIpeNeNeHUd M  CBOMCTB. XapaKTepHCTHKA
CUMMETPUH Tell
BpAILlEHUsI U MHOTOTPAHHUKOB.
[IpuMeHeHne CBOKMCTB CUMMETPHH IIPY PEIICHUH 3a1a4.
Vcnonb3oBaHue NPUOOPETEHHBIX 3HAHUM Uil HUCCIENIO0BaHMUS U
MOJIETMPOBAHUS HECIIOKHBIX 33]1a4.
N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHHE PUCYHKOB
10 YCJIOBUSIM 33Ja4

BexTops! B O3HaKOMJIEHME C TIOHATHUEM BEKTOpa. M3yueHue nexkapToBOil CUCTEMBI

NPOCTPAHCTBE KOOpJMHAT B MPOCTPAHCTBE, OCTPOEHUE 110 3aJaHHBIM KOOPAMHATAM

TOYEK U IJIOCKOCTEH, HAXOXKIEHUE KOOPAUHAT TOYEK.

HaxoxnaeHnue  ypaBHEHUH  OKPYKHOCTH, c(epbl, IUIOCKOCTH.
Boruncnenne paccTossHAN MEXy TOYKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYHH, ITPABUJI PA3JIOKEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABWII HAXOKIECHUS KOOPAUHAT
BEKTOpa B MPOCTPAHCTBE, TPABUII JICCTBHI ¢ BEKTOPAMH, 3aJaHHBIMU
KOOpAMHATaMHU.

[IpuMeHeHne TeopHuu NpY PEIICHUH 3a4a4 Ha JEHCTBUS C BEKTOPAMH.
N3yueHue CKaIApHOTO IIPOU3BEIEHUS  BEKTOPOB, BEKTOPHOTO
YpaBHEHUs NPSIMON M INTOCKOCTH. [IpuMeHeHne Teopun npu pereHnn
3a/1a4 Ha JACUCTBUSA C BEKTOPAMHU, KOOPIUHATHBINA METO/, IPUMEHEHHE
BEKTOPOB JUISl BBIUMCIIEHUS BEJIMYUH YIJIOB U PACCTOSTHUN.
O3HakOMJIEHME C JI0OKa3aTelNbCTBAMH TEOPEM CTEPEOMETPUU O
B3aMMHOM DPACIOJI0KEHUH MPAMBIX U INIOCKOCTEN C UCIIOJIb30BAHUEM
BEKTOPOB

[{unuHap, KOHYC, map

O3HakOMJIEHHE C BHJaMU Tell BpalleHHs, (HOpPMYIUpPOBAHUE HUX
ONPEACIICHUIN U CBOWCTB.

dopMyIHpPOBaHUE TEOPEM O CEUEHUH IIapa MIOCKOCTHIO M MNIOCKOCTH,
KacaTelnbHOU K cepe.

XapakTepucTuka W U300pakKeHHe Tel BpaALICHHs, WX Pa3BEPTKH,
CEUCHHSI.

Pemienne 3amady Ha MOCTPOECHHME CEUYEHMM, BBIYMCICHHE [IJIUH,
pacctosHuM, yriaoB, IIomaned. IlpoBeneHue  AoOKa3aTEIbHBIX
paccyXIeHHi

MIPU PEILICHUHU 3a/1au.

[IpumeHeHne CBOICTB CHUMMETPUU TpU PENICHUWM 3aJa4 Ha TeJa
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BpaleHus, KOMOWHAIIAIO TEll.
N300pakeHre OCHOBHBIX KPYTIIBIX TEJ U BHIMIOJTHEHUE PUCYHKA TI0
YCIJIOBHIO 33J1a41

O0BbEMBI TEN O3HaKOMIICHHE C IOHATHUSMU IUIOIIAAN U 00beMa, aKCHOMaMU

U CBOMCTBaMH.

Pemenne 3amau Ha BBIYMCICHUE IUIOMIAJEH IJIOCKUX Quryp ¢
NMPUMEHEHUEM  COOTBETCTBYROIIMX  ¢opmyal u  (akToB U3
IJITAHUMETPUH.

N3yuenune TeopeM 0 BEIYMCICHUH 00hEMOB MPOCTPAHCTBEHHBIX TET,
pelieHre 3aa4 Ha IpUMeHeHne (GopMyJT BEIUUCICHHUS 00hEMOB.
N3yuenune Qopmyn s BBIYMCICHHS IUIOMIAACH TOBEPXHOCTEH
MHOT'OTPAaHHUKOB U TE€J BPAILLECHUS.

O3HakOMJICHUE C METOJIOM BBIUYMCICHHS IUIOIMIAJAM TOBEPXHOCTH
cdepsl.

Pemienne 3ajad Ha  BBIUMCICHUE  IUIOIIAJIEH  IMMOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJ

YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
IMPOI'PAMMBI YYEBHOU JUCHUIIVIMHBI «<MATEMATHKA»

Jlj1g 0cBOEHMS IPOrpaMMbl y4eOHOM JUCIUIUIMHBI MaTEMaTHKa, pEeaIn3yIolleM 00pa30BaTEeIbHYIO
porpaMMy cpesHero oouiero oopasosanus B npeaenax ocBoeHus OOII CIIO Ha 6a3ze 0OCHOBHOTO 00111eTo
obOpasoBanusi, npeaycmorpeH ydeOnnii kaOuner HA3BAHMUE. [lomenienue xaOuHETa YAOBIETBOPSET
TpeboBanusiM CaHUTAapHO-3MUAEMUONIOTHYeCKUX NpaBuil U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THIIOBBIM OOOpYIOBaHMEM, B TOM 4YHCIIE CIEUUAIU3UPOBAHHON y4yeOHOM Mebenbio u
CpeACTBaMHU O0Y4EHUS:

* MHOTO(YHKIIMOHAJbHBIA KOMIUIEKC NPEINO0/IaBaTeNs;

* HarjsiHble TocoOus (KOMIUIEKTHI yUeOHBIX TaOMHUIL, IIIAKaTOB, TIOPTPETOB BBLAAIOIIUXCS YUCHBIX-

MaTeMaTHUKOB U Jp.);

* UH(POPMALMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

* 9KPaHHO-3BYKOBBIE MIOCOOUS;

*  KOMIUIEKT TEXHUYECKON JTOKYMEHTAIlUH, B TOM YHCIIE ITaclopTa Ha CpesIcTBa 00ydeHus,

MHCTPYKIUU TI0 UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30MaCHOCTH;

*  OubnMoTeuHsbI HOH.

VY4eOHbI KaOMHET OCHAIleH TEXHUYECKHMMM CpEeACTBAMH M HUMEETCS BO3MOXKHOCTh O00OECHedUTh
cBOOOHBIA fMocTyn B MHTEpHET BO BpeMs yueOHOro 3aHATUs (B MEpHOJA BHEYYEOHOH NesITeTbHOCTH
oOydaromuxcs): HOYTOYK, COEIMHEHHBII C HMHTEPHETOM, IIOCPEICTBOM KOTOPOrO  YyYaCTHUKHU
00pa30oBaTeNFHOrO MpoIllecca MOTYT IPOCMATpPUBAaTh BHU3YalbHYIO HH(POpPMALMI0O MO MaTeMaTHKe,
CO3/1aBaTh MPE3EHTAIH, BUJIEOMATEPHAIIbI, HHbIE TOKYMEHTHI.

B mpomecce ocBoeHust mporpamMmbl y4eOHOM JUCHMIUIMHBI MaTeMaThka oOydaroliuecss HMEIoT
BO3MOXKHOCTh JIOCTYIa K 3JIEKTPOHHBIM y4e€OHBIM MaTepuajaM, UMEIOIIUMCI B CBOOOJHOM JOCTyNE B
cetu VHTepHET (PNEKTPOHHBIM KHUTAM, MPAaKTUKyMaM, TecTaM W Jp.), caliTaM TocyJlapCTBEHHBIX,
MYHUIUITATFHBIX OPTaHOB BIIACTH.

JIUTEPATYPA

st oOydarormxcst
Anumos LLLA. u op. Matemaruka: aaredpa U Hadyajga MaTeMaTHYECKOTO aHAIM3a, reoMeTpusi. Anredpa
¥ HaJaJla MaTeMaTHIeCcKoro aHaimsa (0a30BbIi U yrayonaeHHbIi ypoBHH).10—11 kmaccer. — M., 2014.
Amanacan JI. C., Bymyzoe B. ®., Kadomyes C. b. u Op. Maremaruka: anrebpa M Hayaia
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MaTeMathdeckoro aHanusa. ['eomerpus. ['eomerpus (6a30BbIit U yriryOneHHbIH ypoBHU). 10—11 Kmacchl.
— M., 2014.

UHTEPHET-PECYPCHI
www.fcior.edu.ru(MuadopmanroHHbie, TPEHHPOBOYHBIE W KOHTPOJBHBIE MaTepHaibi). WWW.school-
collection.edu.ru(Exunast koyiekunu nuppoBbIX 00pa3oBaTEIbHBIX PECYPCOB).

http://www.firo.ru/wp-content/uploads/2015/08/9_Mathematik.pdf

Bammvaxos M. U. [Ipumepnas nporpamma o0rieo06pa3zoBaTenbHON yueOHON AMCHUIUIMHBI «MaTeMaTuka:
anreOpa W Hayaja MaTEeMaTHYECKOTO aHaIHM3a; TeOMETPHUs» Ul MPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opranuzaiuii. — M. : M3narensckuii neHTp «Akanemusi», 2015. — 25 ¢. ISBN 978-5-4468-2599-8
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TEMATHYECKOE INTAHUPOBAHHUE

Ne ypoka HaunmenoBanue pa3nenos u tem Makcum. Ko-Bo 00s13aTenbHOM ay IUTOPHOI OCHOBHBIE BUABI AEITEILHOCTU 06yqafomnxc>1
yueOHast yueOHOM Harpy3Kku npu o4HOH popme
Harpy3Ka 00y4YeHHs, Yachl
CTyZAeHTa (Jac) Bcero B T.4. IPAKT. U
CeMUHapCKHe
3aHATHA
1 kypce
1,2 Beenenne 2 2
CHCTBUTE/IbHbIC YHCJIA
ilO YACOB 10 10 2
3.4 Lenbie 1 pauyoHaIbHBIC YHCIA 2 3anuceiBaTh  OOBIKHOBEHHBIC JApOOM B  BHJC
JECATUYHBIX. BeinonssaTe neucTBus c
2 OOBIKHOBEHHBIMH JIPOOSIMH | 3aIMCHIBATH OTBET B
BUJe  JAecATHYHOM  apobu.  OnepupoBatb
MOHSTHSIMU: PAllMOHAJIBLHOE YHCJIO.
5,6 JleficTBuTE b HBIC YHCTIA 2 OmnpenensaTs palMOHAIBLHOE M HPPALMOHAIBHOE
YUCI0, MOAYJIb  HPPALMOHAIBHOIO  YHCIA.
CpaBHUBaTh 4uCIIOBbIe 3HauyeHus. OnepupoBaTh
MOHATUSIMU: OECKOHEYHasi epuoanyeckas Apoob,
5 UPPALMOHAIIBHOE M JEHCTBUTEIBHOE  YHCIIO;
MOJZlyJIb JIEHCTBUTEJIBHOIO YHCIIA; HCIOJIb30BaTh
9TH TOHATUS IPU NPOBEACHHUM PACCYXACHHUH H
JI0Ka3aTeNIbCTB, MPUMEHTh APOOU Ul pelIeHUs
NPUKIAJHBIX 3a7ad M3 pa3IM4HbIX OTpacien
3HAaHUM U pEaJbHOMN )KU3HU
7.8 MpakTuyeckas pabota Nel 2 Hcnonb3oBaTh  NPUOMIKEHHBIE  BBIYHUCIICHHS,
«Apupmeriieckue AeHCTBHIA c 2 2 NpaBuiia OKPYIJIEHHS, NPHKHAKY U  OIIEHKY
JACUCTBUTCIIbBHBIMHU YHUCJIIAMUW» pe3yJ'ILTaTa BLIHHCHGHHﬁ.
9,10 | Apudmernuecknii  KOpeHb  HATYpaJbHOH 2 5 Bbruucnate cymmy OeckOHEUHO —yObIBaroLlel
CTeTCHH reOMETPUUYECKOIN MPOTrPECCUH
11 Crenens c palHOHAIEHBIM u 1 L Beluucnate  creneHM ¢ palMOHANIBHBIM U
JACUCTBUTCIIBHBIM ITIOKa3aTCIIIMHU ,Z[GI‘/’ICTBI/ITCJIBHBIM mokKazaTrejssMu
12 Konrtposbnast paGora Nel 1 [IpuMeHAT  TEOPETHYECKMHM  MaTepuan K
«lensIe K palHOHATBHBIE YHCIIAY 1 PELIEHNI0 TPOBEPOYHBIX 3aJaHUMl 1O TEMe
«enple u palmoHaIbHbBIE YUCIIa»




CrenenHasi QyHKIHs
8 yacoB

13,14

Crenennas GpyHkuus, e€ cBolicTa u rpaduk

Crpouth TpaduKu CTEHNEHHOM (YHKIUH B
3aBHCHMOCTH OT TIOKA3aTeNsl CTETICHH, BBIYUCIIATh
npuOmKeHHble 3HaueHud. DopMynupoBaTth Hu
WUTIOCTPUPOBATH rpaduyecKku CBOICTBa
cTreneHHON ¢yHKUMA. Beipaxats dopmynamu
3aBUCHMOCTH  MEXIy  BeJIMYMHAMHU.  3HATH
ONpe/ieNiecHUe M CBOWCTBA CTEMEHH C LEJIbIM
mokaszareseM; IMOAXOMAIIYI0  (GOopMy  3amucH
JeHCTBUTENBHBIX yucen TUIS pelieHus
MPAKTUYECKHX 3371249 U TPECTABICHUS JAHHBIX

15,16

HppanuoHanpHble ypaBHEHUS

Beimonuate apudmerndeckue AelcTBuUs, codyeras
YCTHBIE W TUCbMEHHBIE IPUEMBl, peulaTh
UPPALMOHAIBLHBIE YPABHEHMs Pa3JIMYHBIX THUIIOB
@opMyIMpOBaATh, 3AIIMCHIBATE B CHUMBOJIMYECKOU
dbopmMe M HCIIONB30BaTh CBOMCTBA KOPHS n-oi
CTeTIeHH sl T1peoOpa3oBaHUS  BBIPAKEHHIA.
Crpoutb rpaduk GyHKIMHM KOPHA N-0if cTEeneHH
Kak oOpatHOM ansid (QYHKOUMM CTENEHH C
HaTypaJIbHBIM I10KA3aTeIEM

17,18

Mpakruyeckass padora Ne2 «Pemrenue
MPPALMOHATIBHBIX YPaBHEHHID)

Haxonuts pemenns uppanuoHaIbHBIX YPAaBHEHUI
C IOMOIUBK PaBHOCUIIBHBIX IIEPEXONOB WIH
OCYILECTBJISISI IPOBEPKY KOPHEM.

19

B3aumuo-o0paTHbIe QYHKIIMN

Haxonute  ¢yHKuMioo  oOpaTHyr0  3aJaHHOM
¢byakuun. HaxomuTe o005acTh ompenenceHus: u
MHOXECTBO 3HaueHW (QyHKIMM, oOpaTHOW K
JAHHOM

20

KontpoabHas pa6ora Ne2
«CreneHHas QyHKIHI»

[IpuMmeHsATH  TEOpPETHUYECKHMH  MaTepuan K
pEIICHHI0 TPOBEPOYHBIX 3aJaHUMl MO Teme
«CreneHHas QyHKIHD»

IloxazarenbHas pyHKIHSA
12 yacos

12

12

21,22

[lokazarenbHast ¢yHKIMA, €€ CBOWCTBA W
rpaduk

Omnpenenste 3HaueHWe (YHKIUU IO 3HAYEHUIO
apryMeHTa, CTpPOUTh CXEMaTW4YeCKHi rpaduk
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MOKa3aTeIbHON byHKINH. [IpumensTh
OIpeJIeNIeHUe TOKa3aTeIbHOW (DYHKIMH, CTETEeHb
C MppalHOHAIBHBIM [OKAa3aTeIeM K PEIICHUIO
YIPa)KHEHUM.

23,24 | IlokasaTe/nbHbIC YPaBHCHHS 2 Pemath mpocreiiiiie nokasaTeabHbIC ypaBHEHHS,
UCIIOJIB3YS  JITOPUTM  PEHICHHUS] MPOCTECUIINX
2 HOKa3aTeNbHBIX ~ ypaBHeHHiH. I300paxarh Ha
KOOPJAMHATHON IUIOCKOCTH MHOKECTBA PEIICHUI
HPOCTEHIINX [MOKA3aTeIbHbIX YPaBHEHHN
2526 | Hpakruieckas pabora Ne3  «Pemenne 2 ) Pemars mmoka3aTenbHbIC YPABHCHUSI Pa3IHIHBIX
IMOKa3aTCJIbHbIX YPABHCHUN THUIIOB
27,28 | TlokasaTesbHbIC HEPABEHCTBA 2 Pemars mokasarelibHbIC HEPABEHCTBA, UCIIOJIb3YsI
2 AJITOPUTM DEIICHUS TTOKA3aTeJIbHBIX HEPABEHCTB.
Pemiath mokasarelibHble HEPaBEHCTBA, MPUMEHSIS
KOMOWHAIIMIO HECKOJIBKHUX AJITOPUTMOB
29,30 CucreMbl [OKa3aTENIbHBIX ypPaBHEHMH U 2 ) Haxomute pemeHns cHUCTEM IIOKa3aTeNIbHBIX
HCpaBCHCTB YpaBHEHHI U HEPABCHCTB
31 Pemenne cructeM mokas3aTeNbHBIX YpaBHEHUHA 1 Haxonute pemeHuss cucTeM NOKAa3aTelbHBIX
1 HCPABCHCTB» 1 4
ypaBHEHUI U HEPABCHCTB
32 Konrpounnast padora Ne3 1 [IpuMEHSITh ~ TEOPETHYECKHIT  Marepuan K
«lloxasarenbHas GyHKIM 1 pEIICHHIO KOHTPOJIBHBIX ~ 3aJaHUi IO  TeMe
«[TokazarenpHass GYHKIUS»
Jlorapugmuyeckas GpyHKIHsA
12 yacoB 12 12
33,34 | Jlorapudmer.  Jlorapudmbl B mpupoge. 2 VcraHaBaMBaTh CBSI3b  MEKIY CTEIEHBIO |
lpogeccuonanrno-opueHTHpOBaHHOE jgorapumMoM, BBIUUCIATH JOrapudm uucia Mo
CORCpIALIe ) OIPEEIICHUIO. Hcnons3oBath OCHOBHOE
jgorapu(MUUECKOe TOXKAECTBO TMPH PEUICHUH
YIPA)KHEHUU
JlaBaThb onpeneneHue goraprdma yucaa
35,36 | CaoiicTsa norapudmon 2 ) [IpuMeHSTs CBOWCTBA JIOTAPH()MOB K PEIICHUIO
YIPA)KHEHUU
37,38 | Jlorapudmudeckas ¢yHkius, e€ cBoiicTBa 2 ) Ompenenath 3HadeHHE (GYHKIUU IO 3HAYCHHIO

rpaduk

apryMeHTa, IPUMEHSTh CBOICTBa
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morapuMudeckor  QPyHKIIMM K  PEIICHHUIO
yIpaXHEHUH. Crpouts rpaduKu
JorapupMUUecKoil (QYHKIIMH B 3aBHCUMOCTH OT
OCHOBAHUS

39,40 | JlorapupMuYECKHE ypaBHEHUS 2 ) Pemarts norapudmudeckue YpaBHEHUA
Pa3JIMYHBIX TUIIOB, UCIIOJIb3Ysl AJITOPUTM PEIICHUS
41,42 IpakTHueckass padora Ned «Pemenue 2 Pemrate nmorapudmudeckue YpaBHEHUA
JIorapH(MHUYECKUX ypaBHEHHI 2 PAa3JIUYHBIX TUIIOB, UCITOIb3Ys aJITOPUTM PEIIEHUS
43 Jlorapudmuueckue HepaBeHCTBA 1 Pemarp  norapudmuueckue HEpaBeHCTBA B
1 3aBUCUMOCTU 0T OCHOBAaHHS. Pewars
norapuMUUecKue  HEPaBEHCTBA,  MPUMEHS
METO/I 3aMEHbI IEPEMEHHOIA.
Kontposbuas pabora Ned 1 [lpuMeHATH, ~ TEOpeTHUECKHMl  MaTepHal K
44 «Jlorapugmirieckas QyHKIHD 1 PELICHUIO KOHTPOJBHBIX 3aJaHUMM 10 TEME
«Jlorapudmuueckas GyHkums»
IapannenbHOCTH NPSMBIX U MJIOCKOCTEH
10 yacoB 10 10
45 [TapannenbHble NpsIMbIE B IPOCTPAHCTBE 1 Onpe JICIISITh B3anMHOC pacIonoXxenue
1 [apaJUIebHBIX NPSIMBIX B IPOCTPAHCTBE.
46 TlapanienbHOCTh TPEX MPSAMBIX 1 Jloka3pIBaTh NPU3HAK O MAPAJUICITBHOCTH IPSIMBIX
47 [TapaniensHOCTh NPAMOM U TIIOCKOCTH Knaccuduuuposars B3aMMHOE  paCHOI0KEHHE
IIPSAIMON U INTIOCKOCTH B NPOCTPAHCTBE, IPUBOS
1 COOTBETCTBYIOILME IIPUMEPHI U3 PEAILHON JKU3HHU.
@opMyIMpOBaTh  ONpPEAEICHHUE IapalIEIbHbIX
IPSIMOM U INIOCKOCTH.
BsanmHOe  pacmosniokeHHE — TPSAMBIX B 1 OnpenensTs B3aMMHOE PacHoJIOKEHUE MPSIMBIX B
48 TPOCTPAHCTBE. YTOJ MEXKY BYMS NPAMEIMH. 1 IIPOCTPAHCTBE. 3HATH ONPEACICHHE YIaa MEXKIY
MPSMBIMHU
IpakTuyeckas padora NeS «Peurenne 3anaq 2 Pemars crepeoMerpruueckre 3aayv BbIUYHUCICHUS
Ha B3aWMHOC DPACIOJOXCHUE TPAMBIX B u JI0Ka3aTeJIbCTBRO, CBS3aHHbIC C
49,50 IIPOCTPAHCTBE» 2 .
MApaJUIEbHOCTBIO MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE
51 IapajuiebHbIe III0CKOCTH 1 1 Onpenenarb  pacroyioXKE€HHWE  MapajuieIbHbIX
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IUIOCKOCTEH, MPUMEHSISI IPU3HAK MMapajlIeIbHOCTH
IJIOCKOCTEeM. Pemare 3amauu, HCHONB3YysS O3TOT
MaTepHuai

52 Terpasnp 1 Ornpenensars TeTpa’ap

53 [Mapamnenenumesn 1 Onpenensats napajuieenumnes
Kontpoasnas padora NeS «[lapamiensHOCTD 1 HpHMeH;ITL TeopeTqucxm”I Marepuail K

54 NPAMBIX U MIOCKOCTEH) 1 PELICHUI0 MPOBEPOYHBIX 3aJaHUM MO TEMe

«[TapamiesbHOCTb NPSAMBIX U IIJIOCKOCTEN

IlepneHINKYJIAPHOCTH NPSAMBIX U

IJIOCKOCTEI 12 12

12 yacoB

[lepnieHquKynsipHBIE IPSMBIE B IPOCTPAHCTBE 1 CDOpMyJ'II/IpOBaTB OIIPENICIICHUS:
MEPIEHIUKYIISIPHBIX MPSAMBIX B IIPOCTPAHCTBE;
ITony4aTs IIpEACTABICHUE 0 3HAYCHUU

55 1 NEepNeHuKyIApa Uil Apyrux oOjacTed HayKu

(dusmka, sHEpreTHka, jga3epHbIC TEXHOJIOTHH), B
peaibHOM  KU3HM  (T€XHHMKA, OKpYXKarolas
00CTaHOBKa).

56 [Ipu3Hak NEpHEHOUKYIAPHOCTH MNPAMOM H 1 n Pemrate 3a7a4H, HCTIONB3YsI MpU3HAK
TIoCkoCTH MEePIEHIUKYISIPHOCTH IPSIMOM M TNIOCKOCTH
MpakTuyeckas padora Ne6 «Pemenne 3amaq 2 Pemate  3amaun, uWCHoNb3ys  ONpenesieHHE

5758 | Ha  MeEpNEHAMKYIAPHOCTE — MPAMOH X 2 NEPIEHIUKYIISPHBIX IPSMBIX B IPOCTPAHCTBE
IIJIOCKOCTH)
Teopema o0 TpEX nepreHAMKyIIspax 2 [IpoBoaUTh [10KA3aTENbCTBO TEOPEMBI O TPEX
59,60 2 nepneHauKkynsgpax. Pemare 3amayd, HUCIOJIB3ys
TEOPEMY O TPEX NMEPHEHAUKYISIPax
61,62 Yron MexJy IpAMOH U TLIOCKOCTBIO 2 ) qbopMyvanOBaTb ONpElEIeHUuEe yrila MEXIy
IIPSIMOM M TUIOCKOCTBIO
63,64 | JAByrpaHHbIi yron 2 DopMyaUPOBATH ONPENEIEHUE IBYTPAHHOIO yria

65 [Tpuznak TIePICH/UKYISIPHOCTH ABYX 1 IIpoBoauTh JI0Ka3aTeIbCTBO [IpU3HAKa

TIOCKOCTEH] L NEPIEHIUKYIIIPHOCTH  IIOCKOCTEW.  Pemarts
3a/1a4y, HCIIONb3YS IIPU3HAK
NIEPIEH JUKYIISIPHOCTHU IIJIOCKOCTEN

66 Kourpospnas padora Ne6 1 [IpuMeHATH ~ TEOpeTHYeCKHH  Marepual K

«[lepneHaUKyISIPHOCTD IpAMOi u 1

IJIOCKOCTH

pPELIEHUI0 KOHTPOJBHBIX 33JaHUMl IO TeMme
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«[lepneHauKyISIPHOCTH MPSMBIX U TJIOCKOCTEH»

Tpuronomerpuyeckue (popmyJibl

12 gyaca 12 12
Panuannas mepa yria 1 Onpenenarb paiuaHHYlO W TPaAYCHYIO MeEpy
YIJIOB, HAaXOOWTh [UIMHY Ayrd B O paJuas,
67 1 HaxXOJUTh IUIOIIAJL CEKTOpa Kpyra paguyca r.
Bpruuciars cUHyC, KOCMHYC, TAaHT'€HC, KOTAHT'€HC
qucia
68 Ompenenenue cuHyca, KOCUHyca U TaHTeHCa 1 1 JlaBaTh OIpeaeIeHUs cUHYyca, KOCHUHYCA,
yria TAHI'C€HCA U KOTAHI'CHCA YUCJIOBOT'O apryMEHTA,
69 3HaKU CHHYCa, KOCHHYCa U TaHI'€HCa 1 1 Onpenensarb 3HAKH TPUTOHOMETPUUECKUX
(YHKIINHU IO YETBEPTAM
3aBUCHMOCTE MEXKy CUHYCOM, KOCHHYCOM U 1 [IpyuMeHsITH  OCHOBHBIE  TPUTOHOMETPHUUECKHE
70 TaHI'CHCOM OJTHOI'O M TOI'O XK€ yTJia 1 q)OpMy.HI)I IS HpeO6pa3OBaHHﬂ
TPUTOHOMETPUUYECKUX BBIPAKCHUH.
71 72 IIpakTHyeckas padora Ne7 2 ) [TpuMeHsATH OCHOBHBIE (POPMYIIBI TPUTOHOMETPHH
’ «TpI/IFOHOMeTpI/I‘IeCKI/Ie TOXACCTBA» hing: pemeHI/Iﬂ pra>I<HeHI/II71
73.74 CuHycC, KOCUHYC U TaHT€HC YIJIOB 4 M -a 2 ) Onpenenarb CUHYC, KOCUHYC U TaHI'€HC YIJIOB a
U -a
- DOpMyIIBI CIIOKEHUS 1 1 HpI/IMeHHTLu bopMyIBl CIOXKEHHS ISl pEIIeHUs
YIpaXHEHUN
26 CuHyC, KOCUHYC U TAaHTE€HC JBOWHOTO YTJIa» 1 1 HpI/IMeHﬂTL (popMym,E JIBOMHOT'O aprymenTa nis
peIeHUs YIPaXKHEHUN
- DopMyJIbl IPUBEICHUS 1 1 HpI/IMeHHTLu(l)OpMyJ'ILI IIPUBENECHUS UL pELICHUS
YIpaXHEHUN
Konrpoabnasi padora Ne7 1 IIpumeHsTh TEOPETUYECKHUM MaTepual K
78 «TpuroHoMeTpuecKie GopMyILD 1 PEIIECHNI0 KOHTPOJBHBIX 3aJaHUM 10 TEME
«TpuroHomerprueckue GOpPMyIb
Tpuronomerpu4eckne ypaBHeHUs
10 vacoB 10 10
79,80 YpaBHeHHe BUIa COSX = @ 2 5 [Ipumensats Gpopmyiy pevIHeHI/ISI YPaBHCHHSA COSX =
a K peLICHUIO YpaBHEHUN
81 VpasHenue Buza Sinx = a 1 1 [Ipumensars hopmyny pevmeHHsI ypaBHEHUS SINX =
a K peLIEHUI0 YpaBHEHUU
82 Pewenue ypapuenuit Buna tgx = a» 1 1 [IpumensaTs Ghopmyiny pemieHus ypaBHEHHUS tgx =
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a K pEHICHUIO YPABHEHUI

83 84 Peienue TpUroHOMETpUUECKUX YpaBHEHUH, 2 ) Pemnare TPUTOHOMETPUUECKUE YpaBHEHHA,
' CBOJVIINXCS K KBA/IPATHBIM. CBOJMMBIC K aJITeOpandeCKuM ypaBHCHHSIM
85. 86 Ipakrnyeckas padora Ne8 «PeVLHeHHe 2 ’ Pemars TPUTOHOMETPHUYCCKUC ypaBHCHMS,
' TPUTOHOMCTPUICCKUX YPABHEHUI CBOJMMBIC K aJITeOpandeCKuM ypaBHCHHSIM
Pemenne TpUrOHOMETPUYECKIX HEPABEHCTB 1 Pemnare TPUTOHOMETPUUECKHUE HEPaBEHCTBA,
87 1 UCIIONb3YS E€AMHUYHYIO OKPYKHOCTb u
anrebpanveckue npeoOpa3oBaHus
KounTpoabnas padora Ne§ 1 [IpumensATh  TEOpETHYECKMH  Marepuan K
88 «TpAroHOMETPHYECKHAE YPABACHHD 1 PEIIECHUI0O KOHTPOJBHBIX 3aJaHUM 10 TEME
«TpUroHOMETPUYECKHE YPABHEHUS»
II/([)H::CO(:“:aHHHKH 10 10
IloHsTHE MHOTOTPAaHHHKA 2 Pemars TPUTOHOMCECTPUICCKUC HCPABCHCTBA,
89, 90 2 HCIIONB3Ys €IUHUYHYIO OKPY>XHOCTh U
anredpandeckue npeoodpa3zoBaHus
MpakTudeckas padora Ne9  Ipumepsi 2 [IpumensiTb  TeOpeTHYECKMH  MaTepuail K
91, 92 g‘pl‘zﬁi?c’:f}laﬂbHO_ogneHmpo:;’;ie:c““» 2 PELICHNI0 KOHTPOJBHBIX 3aJaHUM IO TEMe
coneprane «TpUroHOMeTpHYECKHUE YPABHEHUS»
03 Inpamuna 1 1 OcHosHuble noHATHA TeMbI «IIupamuna», Teopema
0 OOKOBOM MOBEPXHOCTU MPABUIBLHOM MUPaMH/JIbI
94 [IpaBunbHas nupamuia 1 1 OnpeneneHre NpaBUIbHON TUPaMUIbI
VYceuénnas nupamuaa HpI/IMeHSITI) IIOHATHUC ycequHOﬁ MMApaMuJblI, ec
95 96 5 BBICOTBI, IOJHOM M OOKOBOH MOBEPXHOCTH,
' TeopeMy 00 YCEUeHHOM NHpaMuIe K PEHICHUIO
3aja4
o7 [ToHsATHE NIPABHIILHOTO MHOTOTPAHHUKA» 1 1 OnpeneneHue MpaBWIBHOIO  MHOTOTPaHHMKA,
THUIIBI MHOTOI'PaHHUKOB, MX XapaKTEPUCTUKHU
Konrposnbnasi paGora Ne9 mno Teme 1 [IpuMensaT  TEOPETHYECKMM  MaTepual K
98 «MHOTOrpaHHIKH». 1 PELICHUI0 KOHTPOJIBHBIX 33JJaHUH MO TeMe
«MHOrorpaHHUKN»
Tpuronomerpunveckne GQyHKIHA
10 yacoB 10 10
99 O6nacTb olpeAeneHNs 1 MHOKECTBO 1 1 Haxomuts o0nacte ompeneneHus | MHOMXECTBO

3HAYCHUH TPUTOHOMETPHUIECKUX (DYHKINH

40




3HAYCHUI TPUTOHOMETPUIECKUX (PYHKITUH.

YéTHOCTD, HEUYETHOCTbD, NIEPUOUIHOCTD

100 ; 1 Ornpenensrsb YE€THOCTD, HEYETHOCTH,
TPHIOHOMETPHHECKHX (PYHKIIHi MEPHOIUIHOCTh TPUTOHOMETPHUCCKHUX (YHKITHI
CBolicTBO QyHKIMHK Y = COSX 1 €& rpaduk 2 [IpuMeHsTh CBOMCTBA (YHKIMH y = COSX K
101,102 2 pemeHuto  ynpaxkHeHnuil.  Ctpouth  Tpadux
byHKIIMU
CaolicTBo QyHKIMK Y = SINX 1 o€ rpaduk 2 [lpumeHsATh cBoOWCTBA (QYHKIMH y = SinX K
103,104 2 pemennto  ynpaxkHeHuil.  Ctpouth  rpaduk
byHKIHH
IIpakTnyeckas padora NelO «IToctpoecHue 2 Crpouts no0bIe TpapUKA TPUTOHOMETPUUCCKHX
rpadMKOB TPUTOHOMETPHIECKUX ()YHKIIHI byHKIUH
(Mcnosp30BaHue CBOMCTB
105,106 TPUTOHOMETPHYCCKUX (PYHKIIUI 2
B IIpO(heCCHOHANIBHBIX 33/1a4ax)
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE
coJepiKaHue
CaoiicTBo QyHKImn Y = tgX 1 e€ rpaux 1 [IpumeHsTs cBoiicTBa (yHKIMH y = tgX K
107 1 pemieHuto  ympaxHeHuil. Ctpoutb  rpaduk
byHKIIUU
Konrpoasuas paGora Nel0 1 [lpuMeHATh,  TEOpeTHYeCKHid  MaTepual K
108 «TpUrOHOMETPUYECKHE PYHKIIMI 1 pPELICHUI0 KOHTPOJBHBIX 3aJaHUM IO TeMme
«TpuroHomerprudeckue QyHKIUN
Bekrops! B npocTpancTse. Merox
KOOpPAHHAT B IIPOCTPAHCTBeE. 10 10
10 yacoB
109,110 | IonsATHE BeKTOpa B MPOCTPAHCTBE 2 2 OnepupoBaTh MOHATUSIME: BEKTOP B IIPOCTPAHCTBE
111 CrnoXeHre ¥ BEIYUTAHHE BEKTOPOB 1 1 HaxonuTth cyMMy 1 pa3HOCTb BEKTOPOB
112 YMHOXEHHE BEKTOpa Ha YHCIIO 1 1 HaxonuTs npon3BejeHre BEKTOPa Ha YUCIIO
KoopauHaTel TOYKH M KOOPAMHATHI BEKTOPa 2 AKXTyan3upoBarh (axToI " METO/IbI
IUIaHUMETpPHUU, PCEICBAHTHBIC TEMC, IIPOBOIUTH
113114 ) aHaimoruu. OnepupoBaTh MOHATHUAMHU: BEKTOp Ha
IUNIOCKOCTH MW B IIPOCTPAHCTBE; KOMIIJIAHAPHLIC
BekTOphl. [IpuBOoauTE TpUMEpPH  (HUBHIECKUX
BCKTOPHBIX BCIIMYNH.
115,116 | Hpakruyeckas pabora Nell «IIpocreiine 2 2 Perrate 3amaun ¢ UCMOIB30BAHUEM KOOPAWHAT B
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3ala4u B KOOpAXHATax» HpOCTpaHCTBe
117 CxalsipHOE IIPOU3BEICHHIE BEKTOPOB 1 2 BeIYuCisTh CKaIsipHOE IPOU3BENCHUE BEKTOPOB
Konrpoabnasi  pabora Nell  «Merox 1 Pemarh  KOHTpOJbHBIC 3aJaHHs, HCIOJB3Ys
118 KOOpZMHAT B IPOCTPAHCTBEY 1 TEOPETUYECKUN Marepual TeMmbl «BeKTopbl u
KOOpJMHATBl B IPOCTPAHCTBE»
2 kypc
IIpousBoaHas U eé reoMeTpUYECKHIi CMBICII 14 14
14 yacoB
Onpenenenue Npou3BOAHOM 2 HaxonuTe npou3BOAHYH (YHKLUUU C IOMOILIBIO
Ipeiena pa3HOCTHOIO OTHOILIECHUS
OnepupoBatb HNOHSTUSIMU: byHKIMs
1,2 2 HENpephplBHAsT Ha OTpE3Ke, TOYKa paspblBa
¢bynkuuu, acumnTora rpaduka  QyHKIHH.
[TpuMeHsATH CBOWCTBA HENpPEPBIBHBIX (DYHKIMIA
JUIs pellieHus 3a1au.
3.4 [IponssoaHas cTreneHHON QpyHKUHMH 2 5 BbIaucnaTe Mpou3BOAHYIO CTETIEHHOW (DYHKINH,
IIPUMEHSIS] IPABUJIa BBIYMCIEHUS IPOU3BOAHBIX.
Hpasuna muddepentupoBans 2 VY cBOUTH OCHOBHBIE npaBmiIa
5 6 5 muddepeHnupoBanus  (MIPOU3BOIHAS ~ CYMMBI,
' IIPOM3BOJIHON CTENEHHOHN (PYHKLIMHU, TPOU3BOIHAS
IIPOU3BEICHUS, IPOU3BOIHASL YACTHOTIO).
IlpakTudeckas paGora Nel? «Pemenwme 2 [IpuMeHATH 3TH NpaBwiIa NpU PEUICHUH 3a]1a4 Ha
7,8 yIpakKHSHUH Ha TpaBHiIa 2 HAXOJKICHHE POM3BO/IHOM
T hepeHITIPOBAHUS
[IpousBoJHbBIE  HEKOTOPBIX  BJICMEHTAPHBIX 2 BbruncnsTe Nmpou3BOJIHBIE TPUTOHOMETPUYECKUX
9,10 | bymKumit 2 GbyHKUMH, HCHONb3ysd (GOPMYNbl MPOU3BOAHBIX
TPUTOHOMETPUYECKUX (YHKIIHMM
['eOMETPHYECKHii CMBICII IIPOU3BOLHOI 1 Bbruucnuth yrioBoit ko3dduimeHT kacarenbHoi,
11 1 COCTaBUTh ypaBHEHHUE KacaTelbHOW K Tpaduxy
(YHKIIMU B TOUKE C aOCIIHCCOM X
['eomeTpryeckuii CMbICI IPOU3BOHOM 1 Boruncnuth yriaoBoit k03hQHUIMEHT KacaTeabHOM,
12 1 COCTaBHTb ypaBHEHHME KacaTeJIbHOH K Trpaduky
(GYHKIIMH B TOUKE C aOCIIMCCOMN X
13 Haxosxnenue nponsBoHbiX 1 1 Hcnonb30BaTh reoMETpUYEcKUd U (pU3MUECKHid

CMBICJI TPOU3BOTHOM JIJI PEIICHUS
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KontponsHas pabora Nel2 «IIpousBogHas» 1 [TpumensTh TEOPETHUCCKUI Marepuail K
14 1 pPELICHUIO KOHTPOJBHBIX 3aJaHUM 110 TEMe
«I[Ipon3BosiHast U €€ reOMETPUUYECKHI CMBICIT»
IIpumeHeHUe NPOU3BOAHOM K 12 12
ucciaenoBanuio pynkuumii 12 yacos
Bospacraunue u yObiBanne pyHKIun 2 HaxoauTs npoMexyTKu BO3pacTaHus U yObIBaHUs
15, 16 2 GyHKIIMM, UCHOJB3Ysl JOCTATOYHOE YCIIOBUE
Bo3pacTanus (yObIBaHUs) QYHKINN
OKcTpeMyMBI QyHKIIH 2 Haxomuth kpuTHueckue TOUYKH (DYHKIUHU, TOYKU
17,18 2 OKCTpEeMyMa, IIPUMCHSAS IPU3HAK MaKCUMyMa
(MuHMMYMa) QyHKIUN
19. 20 HanGompiiee u  HauMeHblee — 3HAYEHHE 2 5 HaxonuTte HauOomblllee ¥ HaMMEHbIIIEE 3HAUCHHE
’ dynKiIH (GYHKIIMU Ha 3a/IaHHOM OTpPEe3Ke
IpakTHyeckas pabora Nel3 2 Hcnons3oBath NPOU3BOAHYIO IS MCCIIEIOBAHUS
«HaXO)K,Z[eHI/Ie OHTI/IMaJ'IEHOFO pe3yibTaTta € (byHKI—IHH Ha MOHOTOHHOCTh H SKCTpeMyMLI;
21,22 ?;’;?{f;;o TIPOHSBOLHON B TIpaKTHACCiiX 2 HaXOJUTh HAauOOJbIlIee U HAaUMEHbIIEE 3HAUCHUS
IIpodeccnonaibHO-OPHEHTHPOBAHHOE (yHKIMH HEMPEPBIBHOM Ha OTPe3Ke
coJiep:KkaHue
23 24 Mccnenopane  GyRKWMH  mpH  OMOIL 2 9 Crpouts rpaduku (QyHKIMA Ha OCHOBAaHUU
‘ TpOU3BOHOM IIPOBEJEHHOTO UCCIIEIOBAHMSI.
25 [Toctpoenue rpadpukoB GyHKIUI 1 1 CTpOI/IT.I.a rpaduky  QyHKIMH Ha OCHOBAaHUU
IIPOBEAEHHOIO MCCIIEJOBAHUS.
Kontpoasnas padora Nel3 «IIpumenenue 1 [Ipumensars TEOPETUYECKUI Marepuail K
26 MPOM3BOHOMN K HCCIIE/IOBAHUIO QyHKIMID) 1 pPELICHUI0 KOHTPOJBHBIX 3aJaHUM IO TeMe
«[IpumeHenue K ucciae0BaHnio QyHKINUN»
o b 1
Hunusap 2 CBobosiHO OIIEpUPOBATH MOHATUSIMU:
LUAJIMHAPHYECKas ITIOBEPXHOCTb, LATTUHAD.
27,28 2 AHanmu3upoBaTh M MOJEIUPOBaTh Ha  SA3bIKE
T€OMETPUN pEAIbHBbIE CHUTyallMH, CBA3aHHBIE C
KOHYCOM W LIWJIMHJIPOM.
29,30 IIpakTuyeckas padGora Neld «Pemenue 2 2
3a/1a4 Ha HWJIHUHAP»
31 Konyc 1 1 IIpuMeHATh oOmpeneleHne KOHYca, OCHOBHBIE
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IOHATHA KOHYCA K PCIICHUIO 3aaa4

32 YceuCHHbIi KOHyC 1 1 [TpuMeHsTh OmpeseieHHe YCCUu€HHOro KOHYca,
OCHOBHBIC MOHATHUS KOHYCA K PEHICHHIO 337124
IIpakTHyeckas padora Nel5 «Pemenue 2 [TpumeHsSTH TEOPETUYCCKHIA MaTepuan K
33,34 | 3aAauHaKOHyCH YCeuCHHBIH KOHYC» 2 PEIICHHIO 3a/1a4 Ha KOHYC U YCCUEHHBIN KOHYC
IIpodeccnonaibHO-OPHEHTHPOBAHHOE
coaepkaHue
Cdepa, map 1 CB00OIHO oOmepHpOBaTh MOHATHAME: cdepa U
miap, IeHTp, paauyc, auameTp cdepsl U Iapa.
- 1 [lpumeHsaTs  ompeaeieHds  mapa,  cdepsl,
BIIMCAHHBIX W ONHCAHHBIX MHOTOTPAHHUKOB,
TEOpEeMYy O CCUEHHHM IlIapa IUIOCKOCThIO K
pEIICHUIO 3a/1a4
Kontpoabuas pabora Nel4 1 [IpuMeHATh ~ TEOPETHYCCKUM  MaTepuanl K
36 «Tena BpameHusD 1 PEIICHHI0 KOHTPOJBHBIX 3aaaHuil 1o Teme «Tena
BpamieHusi. OOBEeMBI U  TOBEPXHOCTH  TEJ
BpAIICHUS»
12 wacon 12 L
IepBoobpasHas 4 [TpuMeHsATH OIpeae/ieHHe MEepBOOOpa3HON  IMpH
pELIeHuH  YIpaKHEHHH, OOOCHOBBIBATH CBOH
$7-40 4 CYKICHUS
OmepupoBaTh  MOHATHAMH:  TEPBOOOpa3Hasi.
Haxomute  mepBooOpasHble  DJIEMEHTAPHBIX
byHKIHi.
[Inowans KPUBOJIUHEHHON TpaneHuu 2 BbIuuciiaTe miomaab KpUBOJUHEHHOW Tpareiuu
4142 ) C ToMombl0  mepBooOpazHoit.  IIpumeHsaTh
' dbopmyny Hprorona —JleliOHuIIa K BBIYHUCICHUIO
HHTErpaioB
HpaKTﬂ‘lerKaﬂ padora Nel «Bbinonuenue 2 BbIuuciiate miomanab KpUBOJUHEHHOW Tpareiuu
YUPAAKHCHIH  Ha  BLITHCICHHUC  [IOMIAH C moMoupl  mnepBooOpa3Hoil.  [IpuMeHsTH
43,44 | kpuBONMHEHHOMN Tpanenum» 2 N
dbopmyny Hprorona —JleliOHWIIa K BBIUYHCICHUIO
HHTErpaioB
45,46 Beruncienne nHrerpanos 2 5 BbIuuciiate miomanab KpUBOJUHEHHOW Tpareiuu

C momoulplo  nepBoobOpasHod.  IlpumeHsTh

44




dbopmyny Hprorona —JIeliOHWIIA K BBIYMCICHUIO
WHTETPAJIOB

OnpeenéH bl MHTErPasl B KU3HH. 1 BbruncnaTe 1uiomanM ¢ IOMOINBIO HMHTErpall.
47 ITpogeccuonanbHO-0PHEHTHPOBAHHOE 1 Pemate  mpakTthueckue — 3amadd,  IIPUMEHS
conepIRAme IIPOU3BOJHYIO U UHTErpaJla
48 KonrpoubHast paGora Nel 1 1 Pemate  KOHTpOJIBHBIE  3aJaHMs, MCIOJIb3Ys
«HTerpam TEOPETHYECKUI MaTeprasl TeMbl «MHTerpanm
Wacon 10 10
49 OOBEM MPAMOYTONBHOTO MapasleseHe a 1 ) [pumMeHsTs GOpMYyITBI 00BEMOB MPSIMOYTOILHOTO
napajuleJIeNUIENa K PEIICHUIO 3a/1ay.
OO6bEM psIMOi IIPHU3MBI M LIIIMHApA 1 [Tpumensts QopMmynsl  00BEMOB MPSIMOH |
50 2 HAKJIOHHOM IPU3MBbl K PELIEHUIO 3anad. Pemarts
3aJja4u Ha KOMOUHAIMIO Tell
IIpakTHyeckas padora Ne2 «Pemenue 3anau 2 [TpumensTs hopmynbl 00bEMA TIPSIMON MPU3MBI U
51,52 Ha BbIYHCIIEHHE 00bEMA TIPSAMOI PU3MBI U 2 LHIIMH/IPA TIPU PELICHHH 3319
LWJIMHAPA»
O0bém mupamu/b! 1 [TpumensaTs Qopmynsl o0beMa NHUPAMHUABI U
£3 n o0beMa YCEYSHHOHN MUpPaMHJIBI K PEIICHHIO 3a/1a4.
Pemate 3anaun Ha koMOuHauuio tei. IlpumensTs
ITOHSTHE PABHOBEIMKHX TEJ K PEIICHUIO 3a7a4
O0ném Konyca 1 JlokaszpiBaTh TeopeMbl: 00 00béMe KOHYca.
54 1 BoeiBonuth (opmynbl asis BBIYMCICHUS O0BEMaA
YCEYEHHOI0 KOHYyCa
65 56 I[pakTuyeckas paﬁnoTa Ne3 «Pemenne 3amau 2 5 HpHMeH;{TI, (bOpMyJIBI 00BEMa MUpaMUIbl U
’ Ha BBIYMCIIEHNE 00BEMaA nupaMuibl 1 KOHYyCa» KOHyca HpI/I peLHeHI/II/I 3a71a4
O6vbeM 1mapa u miomans cdhepsl. 1 BeiBonuTh GopMynbl A HaXOXKIEHHUS O0BEMOB
IapOBOI0  CETMEHTa,  IIapoOBOr0  CEKTOpa,
- 1 wiomanu cdeprl. JlokassiBaTh TeopeMy 00
o0béMe 1mapa. Pemate cTepeomeTpuueckue
3aJlauM, CBSA3aHHbIE C 0OBEMOM IIapa, I1apoOBOIO
CErMEHTa, IAPOBOr0 CEKTOPa, IIIOIMAbI0 chephl.
KontponbHasi pagora Ne2«O0beMbI TE 1 HpI/IMeHSITB Teope’[y}qec}(p{]‘/’[ Marepuan K
58 1 PELIEHUI0 KOHTPOJIBHBIX 3aJaHUM 10 TEeME «

O0BEMBI TEITY
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Komonnaropuka

12 yacoB 12 12
[pasuiio npousBeieHUs 2 [TpuMeHATh MPaBWIIO MPOM3BEICHUS K PEIICHHIO
3ajad.
®opmynupoBaTh M J0Ka3bIBaTh KOMOMHATOPHBIC
59,60 5 ¢axTel. Mcrmonp3oBaTh NPaBHIO  YMHOXKEHHS,
' U3yuyeHHbIE KOMOMHATOpHBIE (OPMYNBl IS
MEPEUNCIICHUS 3JIEMEHTOB PA3JIMYHBIX MHOXKECTB,
B TOM 4HCJI€ DJEMEHTapHbIX COOBITUH B
cnydyalHOM  ombiTe.  Pa30uBaTh  CIOXHBIC
HKCHEPUMEHTHI HA OTAEIbHBIC HCITBITAHMS.
61,62 [lepecranoBku 2 5 [IpuMeHATh TPaBHIO MEPECTAHOBKU K PELICHHIO
3amad
63.64 Pasmenienus 2 9 [lpuMeHATh TpPaBWIIO Pa3MENICHUS K PEIICHHIO
3amad
65.66 Coueranus 2 9 [lpuMeHAT,  TPaBHIO COYETAHHS K PEIICHHIO
3amad
IpakTuyeckas padora Ned «Peuenue 3a1a4 2 [TprMeHSITh OIpeieICHHE COYeTaHUs U IIPABUIIO K
6768 Ha NCPCCTAaHOBKHU, PAasMCIICHUA U COUYCTAHUA» 5 peHIeHI/IIO 3a7ad. HO.HI)3OB3,TBC§I CI)OpMyJIOﬁ "u
' TpeyroapHuKoM [lackans i onpeaeneHus ducia
COUYETaHUH.
- bunom Herotona 1 1 [Tpumensts ¢opmyny Ounoma HeroToHa 14
npeoOpa30BaHMsl BRIPAKEHUN
KonTpoabnas padora Ne3 1 [IpumensATh  TEOpeTHYECKHMid  Marepuan K
70 «Kombunaropuka» 1 pPELICHUI0 KOHTPOJBHBIX 3aJaHUM IO TeMe
«KombunaTopuka»
DJiIeMeHThI TeOPHHU BepPOSITHOCTEM
12 gaca 12 12
7172 CoObiust 2 ) Ompenenarb COOBITHE CIy4ailHOE, JOCTOBEPHOE,
HEBO3MOXKHOE.
HNpakruueckas padora NeS «Kombunamus 2 [TpumeHsTH CyMMy, HpOU3BEJEHHE COOBITHH K
7374 coOpITi. [IpOTHBOIIONOKHOE COOBITUEY ) peLIeHHnIo 3a1a4

Bbinenare v onuceIBaTh ciaydaiHble COOBITHS B
ciy4alHoM omnblTe. DOpMYIMpPOBATH YCIOBUSA

46




MPOBENICHUST CIydyalHOro ombiTa. OIlleHUBaTh
M3MEHEHHE BEpOATHOCTEH COOBITHI 1O Mepe
HACTYIUICHHSI JAPYTUX COOBITUH B clydailHOM
OTIBITE.

BeposaTHOCTh cOObITHSA. BepoaTHOCTH B 2 Hcnonw3oBarh auarpaMMel Ditiepa U BepOaibHOE
75.76 NpoeccHOHANbHBIX 3a/1a1ax. 2 OlnucaHue COOBITHH NpPHU BBINOJIHEHUM ONEpaLuit
IIpodeccHoHAILHO-OPHEHTHPOBAHHOE
coneprane HaJl COOBITUSIMU.
1778 Crnoxenue BEpOATHOCTEN 2 ) [IpuMeHATh TeOpeMy BEpPOSITHOCTH CYMMBI JBYX
’ HECOBMECTHMBIX COOBITHI K PEIICHHIO 3a/1a4
79.80 i[;?)l;:::;cel;? pabora Ne6 «YMHOKeHHE 2 5 [IpuMeHATh yMHOXEHUE BEpPOSATHOCTEH IpHU
pELICHNH 3a]1a4
81 CrarucTiyeckas BEpOATHOCTh 1 1 OnpenensTb OTHOCUTENBHYIO YAaCTOTY COOBITHI U
CTaTUCTUYECKYIO BEPOSITHOCTD
KonrponsHas padora Ned «D1eMeHTHI [IpumensiTh TEOPETUYECKUI marepuai K
82 TCOpHH BEPOSTHOCTHY 1 1 pPELICHUIO KOHTPOJBHBIX 3aJaHUM 10 TeMme
«JIeMEHTBI TEOPUH BEPOSITHOCTH
T 1 X
CiyyaliHble BEJTHYHHBI 2 Onpenenarb Ciy4dailHble BEJIUYHHBI, HUCIOIB3YS
OIpEJIETICHUE CIIy4aiHOW BEIIMYUHBI
83.84 ) OcBauBaTh TOHATHSA: CiIy4daiiHas BEJIMYUHA,
' paclipeieneHue, Tabnuia pacrpeeneHus,
auarpamma pacrnpenenenus. Haxoauts 3HaueHUs
CYMMBI U ITPOU3BEJEHHUS CIIyYalHbIX BEJIMUHH.
o5 86 MpakTuueckas padora Ne7 «llenTpanbHele 2 ) Haxomute  Menmuany  BBIOOpDKHM  CITy4ailHOM
’ TCHACHIHID BennurHbl. HaxoauTs Moy BEIOOpKH
87,88 Meps1 pa3zdpoca 2 2 OmnpenensTh MEpHI pazdpoca
8990 IpakTHyeckas padora Ne8 Peienue 3anayu 2 2 Pemate 3amaun mo mepam pazdpoca
' o MepaM pazbpoca
Cocrasnienne TabiuL U AMarpamMm Ha 1 CocraBnarh TaOMUIBI U AMATPAMMBI, UCIOIB3YS
91 npaktuke. I[Ipodeccuonanbuo- 1 M3YUdEHHbII MaTepHa
OPHUECHTHUPOBAHHOE COICP/KAHUE
KonTpoabnas padora Ne5 «Pemenne 3ama4 1 [Tpumensars TEOPETUUECKUI Marepuall K
92 1o Teme CTaTHCTHK?Y 1 pPELICHUI0 KOHTPOJBHBIX 3aJaHUM IO TeMe

«Craructuka
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HToroBoe noBropenune

10 10 6
10 yacos
IIpakTuyeckas padora Ne9 «Pemenne 2
93,94 . . 2 2
MPOCTEHIINX TEKCTOBBIX 3a1aHuii u3 EI'D»
IIpakTuyeckas padora NelO «Pemenne 2
95,96 3aaHuid Ha TpeoOpa3oBaHNe BRIPAXKCHUN 13 2 2
EI'D»
9798 IIpakTuyeckas padora Nell «Pemenne 2 2 2
' 3a/1a4 Ha BEIYMCIIEHHE IUIOManell 1 00bEMOBY
CocraBieHne U peneHne TpopecCHOHANBHBIX 2
99,100 3a/1a4 C IOMOLLBIO YPaBHEHUH. 2
IIpodeccuonanbHO-0pEHTHPOBAHHOE
cojiepKaHue
101, 102 | WitoroBasi KOHTPOJIbHAasi paGoTa 2 2
KouncyabTanuu
6 6
6 yacoB
103 PanroHabHble ypaBHEHHS Y HEPABEHCTBA 1 1
104 Pemenne nppaluoHAIBHBIX YPaBHEHUI 1 1
105 Perenue mokasaTeabHbIX YpaBHEHUH 1 1
106 PemieHne nokasaresbHbIX HEPABEHCTB 1 1
107 Pemenune norapupmMuyeckux ypaBHeHUN 1 1
108 Pemenune norapupMuyeckux HepaBeHCTB 1 1
109-114 | Dk3amen 6 6
HUTOI'O 3A 2 KYPC: 114 114 30
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