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1. HOSICHUTEJIbHAS 3AIIICKA )
1. OBILASI XAPAKTEPUCTUKA PABOYEN IPOTPAMMBI YYEBHOI
JUCHUIINHBI

1.1 MecTO IMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM POrPaMMbI:

VyeOnas guctumimHa OJ.03 MaremaTuka sBIseTCS  00s3aTCIBHOM  YaCThIO
00111600pa30BaTEIPHON TOJITOTOBKK 00pa30BaTeIbHOM IporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o
CIEIUATBHOCTH 10.02.04 ObecnieueHune nH(OPMAITMOHHON 0e30MmacHOCTH
TEJIEeKOMMYHHUKAIIMOHHBIX CHCTEM.

1.2 Tliianupyemblie pe3yJbTaThl 0CBOCHUS THCHHUIINHBI:

B pamkax nporpamMmbl y4eOHON AUCHUIIIMHBI O0YYaIOIIMMUCS OCBAUBAIOTCS YMEHUS U 3HAHUS:



O01mue KOMIETEeHNHU

IInanupyemsble pe3yJbTaThl 00yUeHHUs

Oo0mrue

I[ncumumﬂapnme

OK 01

B yactu TpyZ10BOr0 BOCIIMTaHUSA:
- TOTOBHOCTb K TpPYAY, OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYIOIIO0UE;

- TOTOBHOCTbH K aKTUBHOU ACATCIIBHOCTHU
TEXHOJIOTUYECKON M COLMAIBHOW HANpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IJIAHUPOBAaTh U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTD;

- UHTEpEC K pa3InYHBIM
Mpo¢eCCHOHAIBHON NeATETHHOCTH,

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMY|
I[IO3HABATCIIbHBIMHN HeﬁCTBHHMHI

a) 6a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOSITEIILHO bopmynupoBaTh u
aKTyalu3MpoBaTh NpobIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBNUBATh CYIIECTBEHHBIH MPHU3HAK WU
OCHOBAaHMA [JId CpaBHCHHA,
0000IICHHS;

Kinaccupukanmuu o
- ONpeAensTh ULeIH JAESITeIbHOCTH, 3a/laBaTh
MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHUSA,

- BBISBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUMS B

-BJIQJIETh METOJAMH JOKA3aTENIbCTB, aJITOPUTMAMU PEIICHUS
Baiad; ymMeHue GOpMYyITUPOBATH OMPECIICHUs, AKCUOMBI H
T€OpPEMBI, IPUMEHATH UX, IPOBOJIUTH JOKA3aTEIbHbIC
[pacCyX/1I€HUsI B X0JI€ PELICHMs 3a/1a4;

- YMETh ONEPUPOBATH MOHATUSMU: CTETICHb YHCIIA, TOTapu(pm
4KCIia; YMEHUE BBIMOIHATH BRIYUCIICHUE 3HAYCHUN U
peoOpa3oBaHus BEIPAKEHHM CO CTETIEHSIMU U JIorapuQpmami,

chepamnpeodpazoBaHmsl JPOOHO-PALIMOHATIBHBIX BEIPAKEHU;

- YMETh OIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
MppalliOHANIbHbIE, TOKA3aTeJIbHbIE, CTENICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETh OIIEpPUPOBATh MOHATUAMU: (GYHKIIUS, HETIPEPBIBHAS
(yHKLIMS, TPOU3BOHAS, IEPBOOOpa3Has, ONpeAeIeHHbIH
MHTETpaJl; yMEHHE HaXOUTh IPOU3BOIHBIE DJIEMEHTAPHBIX
(yHKINH, UCTIONIB3YsI CIIPABOYHbIE MaTepHalIbl; UCCIIEA0BATh B
[IPOCTENIINX ClTydasix GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIIINE 3HaYeHUs] PYHKIINIA; CTPOUTh
rpadvKu MHOTOUWIEHOB C UCIIOJIb30BAHUEM arapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHSITh POU3BOIHYIO MPU

lpeI_I_IeHI/II/I 3ala4 Ha ABHUIKCHUC,; PCUIATDh ITPAKTUKO-




PACCMATPUBACMBIX SABJICHUAX,

BHOCHUTbD KOPPCKTHUBBI B JACATCIIbHOCTD,

OLICHUBATL COOTBCTCTBUC PEC3YJILTATOB  LCJIAM,
OLCHUBATb PUCKH HOCJ'ICI[CTBI/II‘/'I JACATCIIBHOCTH,

Pa3BHUBAThb KpC€aTUBHOC
[PECIICHUHU XU3HCHHBIX HpO6J'I€M

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

MBIIIJICHUC IIpu

- BJIQJICTh HaBBIKAMHU Y4EOHO-HCCIICIOBATEIILCKOM
11 IPOEKTHOM EATEIBHOCTH, HABBIKAMH pa3pelIeHUs
pooIieMm;

- BBIABJIATH HNPHUYHUHHO-CICIACTBCHHLBIC CBA3U U
AKTYaJIM3UPOBATH 3aja4yy, BBIIBUTaTh TUIIOTE3Y €€
pelieHus, HAXO/IUTh apryMeHTbI ISt
TOKa3aTeabCTBA CBOMX YTBEPXKICHHH, 3a/1aBaTh
apaMeTpbl U KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOJAC PCHICHUS
3aga4yn pE3ybTaThbl, KPUTUYCCKHU OLICHHUBATHL HX

TOCTOBEPHOCTb, IPOTHO3MPOBaTh W3MEHEHHE B
HOBBIX YCIIOBHUSX;

-- YMETb [IEPEHOCUTD 3HAHUS B ITI03HABATENIBHYIO U
[PAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;
yMETh MHTEIPUPOBaTh 3HAHUS M3 Pa3HBIX|
[pPEeIMETHBIX 00JIacTel;

BbIABUI'ATH HOBBIC

nacu, npeajiararb

OPHUTMHAJIBHBIC IMTOAXOJAbI U PCUHICHU S,

1 CITOCOOHOCTH ux UCIIOJIB30BAHUS B

[TO3HABATEIIBHOW U COLMAIBHON IPAKTUKE

OpPUEHTHUPOBAHHBIE 33/1a41 HAa HANOOJIbIINE U HAUMEHbBIINE
3HAUEHUS, HA HAXOXACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATH MOHATHIMHU: PallMOHATbHAs (YHKLINS,
nokasaTtesbHasi PyHKUHUA, CTeTIeHHas QyHKIuS,
morapudmuyueckas QpyHKINS, TPUTOHOMETPUYECKUE (PYHKIIUH,
oOpaTHbIe (PYHKIMH;, YMEHUE CTPOUTH IpadKH U3YUEHHBIX
(hyHKIUH, UCTIONIB30BaTh IpaUKH MPU U3YYESHUU MPOIIECCOB U
3aBUCUMOCTEH, IPU PELICHUHU 33]1a4 U3 IPYTUX Y4EOHBIX
MPEIMETOB U 33724 U3 PEeAbHOM KU3HH; BEIpaXaTh (OpMyIaMu
3aBUCHUMOCTH MEKy BETMUMHAMU;

- YMETb pelIaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B TOM 4HCIIe
Ha MPOIICHTHI, I0JIM U YacTH, Ha ABM)KEHUE, pa0OTy, CTOUMOCTh
TOBApOB U YCIYT, HAJIOTH, 33/1a4U U3 00JaCTU yIpPaBICHHUS
IMTUYHBIMU ¥ CEMEHHBIMH (PMHAHCAMU); COCTABIISITh BHIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MICCIIEA0BaTh MOJYYEHHOE PEIICHUE U OLICHUBATH
[paBA0II0I00HOCTh PE3YIbTATOB;

- YMETb ONEPUPOBATH MOHATUSAMU: CpeHEe apuPMETHIECKOE,
MearaHa, HauOoJIbIlllee U HauMEHbIlIee 3HaYeHUs], pa3Max,
criepcusi, CTaHAApTHOE OTKIOHEHHE YHCIOBOr0 Habopa;
YMEHHE U3BJIeKaTh, HHTEPIIPETHPOBATh MH(OPMAIIHIO,
NpeCTaBICHHYIO B TaOIUIlax, Ha AUarpamMmax, rpaukax,
OTpa’KaAIOIYI0 CBOMCTBA pEAJIbHBIX ITPOLIECCOB U SIBJICHUI;
[PEICTABIATh HH(OPMAIHMIO C IOMOIIBIO TAOJIHUI] M JUarpaMM;
CCIeA0BaTh CTATUCTUYECKUE JAaHHBIE, B TOM YHCIIE C
[pUMEHEHHEM I'paUUECKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHIATUSAMHU: CITyYaHHbBIA OMBIT U
CIIly4aifHOe COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHUS; YMEHUE




BBIUUCIIATH BEPOSITHOCTD C HCIOJIB30BaHUEM I'papuyecKux
METOOB; TPUMEHATH (POPMYJIIBI CIIOKEHUS M YMHOKECHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U POPMYIIBI IIPH
[PELIICHNY 3a/]1a4; OLICHUBATh BEPOSATHOCTH PEAIBHBIX COOBITHI;
3HAKOMCTBO CO CITy4aifHBIMH BEIMYMHAMU; YMEHUE IPUBOIUTD
[PUMEPHI IPOSBICHHS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX U
OOILECTBEHHBIX SBJICHHSAX;

- YMETh ONEPUPOBATH MOHATHIMHU: TOUYKA, IPSIMast, TNIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPEIIMBAIOIIHECS IPSIMBIE,
MapayIeIbHOCTh M MEPIIEHAUKYIIPHOCTD MPSMBIX U TNIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEX]Ty MPSIMOHM U TUIOCKOCTBIO, YTOJI
MEK/Ty IUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSTHHE MEXly IPSMBIMH, PACCTOSIHAE MEX/y TIOCKOCTSMH;
[YMEHHE UCIIOJIb30BATh IIPH PELICHUH 331a4 U3yUYeHHbIE (PaKThl U
[TeopeMbl INIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYKAIOIIEr0 MUPA;

- YMETh OIEPUPOBATH MOHATHSIMU: MHOTOI'PAaHHHK, CEUCHHUE
MHOTOTpaHHHKA, Ky0, TapaieNenuIe]], pu3Ma, mupamMuia,
(burypa 1 MOBEepXHOCTh BPAIIEHHsI, IMIIMHP, KOHYC, map, cdepa,
ceueHMst (pUrypbl BpallleHus, MI0CKOCTb, Kacarommasics chepsl,
[WJIMH/Ipa, KOHYCa, IUI0IIA/lb TOBEPXHOCTH MUPAMUbI, IPU3MBI,
KOHYCa, WINHApPA, II0maabL chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Mapajulesenume1a, MMPaMuIbl, IPU3MBL,
LMIMHAPA, KOHYCA, [1apa; yMEHHe n300pakaTh MHOTOTPAaHHUKHU U
MMOBEPXHOCTH BPALICHHUS, HX CEYCHHS OT PYKH, C TOMOIIIHIO
YEepPTESIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh NMPABHIBLHBIE MHOTOTPAHHUKH;




YMETb ONEPUPOBATH MOHITUSIMU: IBUKEHUE B IPOCTPAHCTBE,
10100HBIe (PUTYPHI B IPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIICHUE
[UI0IIaJIei MOBEPXHOCTEH  00EMOB OJOOHBIX (DUTYp TIpU
[PEIICHNH 3a]1a4;

- YMETh BBIYUCIIATH T€OMETPUYECKHE BEIUYHMHBI (IJIMHA, yroJ,
[U1011a/1b, 00BbEM, IJIOLIA/(b IOBEPXHOCTH ), UCIIOJIb3YS U3yUECHHBIE
(bOopMyJIbI U METOBI;

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAMHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOU3BEICHHUE, YTOJl MEX/1y BEKTOPaMU, CyMMa
BEKTOPOB, IPOU3BE/IEHUE BEKTOPA HA YUCIIO; HAXOAUTH C
[IOMOILBIO U3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3Ka,
[PaCCTOSIHUE MEXY IBYMS TOUKAMU;

-yMETb BBIOUPATh NOAXOIAIIMNA N3yUYSHHBII METO JUIsl pelLeHHs]
3aJauu, paclo3HaBaTh MaTeMaTuyeckue (GakThl U
MaTeMaTHYeCKHE MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE PUBOJUTH PUMEPHI
MaTEMAaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTHYECKOW HAyKH

OK 02.

B 001acTH IEHHOCTH HAYYHOTO MTO3HAHUS:
-cOpMUPOBAHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

MHUPOBO33pPCHU,

Pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Janore KYJbTYD,
CITOCOOCTBYIOIIIETO OCO3HAHWIO CBOETO MeECTa B
[MOJTMKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOM]
KyJbTYpbl KaK CpEICTBAa B3aWUMOJEHCTBUS MEKIY|

- YMeTh OINEpPHpPOBATh MOHATHSAMHU: palMOHaIbHas (YHKIHA,
MOKa3aTeNbHAs byHKIHS, CTETICHHAs byHKIHS,
nmorapudmuydeckass (QyHKLUHSA, TPUTOHOMETPUYECKHE (PYHKIUH,
oOpaTHble (YHKIIMH; YMEHUE CTPOUTh TIpapuKd H3YYEHHBIX
(YHKIMH, KMCHONB30BaTh rpapuKy MpPU U3YyYEHUH IPOLIECCOB U
3aBUCHMOCTEH, TNpU pelleHuu 3aJad M3 JAPYyrux y4eOHbIX
[peIMETOB U 3aJa4 U3 peajbHOW >KU3HU; BbhIpakaTh (popmynamu
3aBUCHUMOCTH MEKy BETUUMHAMU;

- YMETb OIIEPUPOBATh IMOHATUSAMH: TOXKAECTBO, TOXKIECTBEHHOE
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ITF0IBMH U TIO3HAHUS MUDPA;
- OCO3HAHME LIEHHOCTM HAy4YHOU JIESTEeIbHOCTH,
COTOBHOCTb OCYIIECTBIISITh MIPOCKTHYIO U
MCCIIEI0BATENIbCKYIO JEATEIbHOCTh WHIUBUIYAIBHO
1 B IpYIIIIC.
OBagecHue

MO3HABATEIbHBIMU JCUCTBUSIMU:

YHHBEPCATbHBIMU y4eOHBIMU
B) paboTa ¢ nHpOpMaLneii:

- BJAJ€Th HABBIKAMU TOJYYCHHUS HH(DOpMAIH U3
MCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO|
OCYIICCTBIISATh TIOUCK, aHAIN3, CUCTEMATU3AIMI0 U
MHTEpIPETANNI0 UHOOPMAIIMU PA3JINYHbIX BUJIOB U
(bopM mpeacTaBICHHS;

- co3JaBaTh TEKCThI B PAa3IMYHBIX (opmarax ¢

YICTOM HAa3HAYCHUSA I/IH(I)OpMaI_II/II/I U IEJIEBOH|

ayTUTOPUH,  BBIOMpas  ONTUMAJIbHYIO  (QopMmyj
[pe/ICTaBICHNS U BU3YyalIU3aliy;

- OLCHMBAaTb  JIOCTOBEPHOCTh,  JIETMTUMHOCTb
nH(pOpMallMK, €€ COOTBETCTBHE IIPAaBOBBIM M|

MOPAJIBHO-3TUYCCKUM HOPMaM;
- HUCIOJIb30BaTb CpCACTBa I/IH(I)OpMaI_II/IOHHBIX H

npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN
1 HEpPaBEHCTB, PAaBHOCUJIBLHOCTh YpPaBHEHHI,
panroHaIbHbIE,

norapuMuueckue,

HEpPAaBEHCTB U

CHCTCM, HUppalMOHAJIbHBIC, ITOKAa3aTCJIbHBIC,
CTCIICHHBIC,

YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMETH PCIIATh YPaBHCHUA,

TPUTOHOMETPHYCCKUC

HCPAaBCHCTBA M CHCTEMBI C IIOMOIINBIO PA3JIMYHBIX IIPHUEMOB;
[pClIaTh YpaBHCHHSA, HCPABCHCTBA H CHCTCMBI C IIApaMETPOM;
[IPUMCHATH YpPaBHCHHA, HCPABCHCTBA, UX CUCTEMBbI I PCHICHUA
MAaTCMATUYCCKUX 3a4a4 U 3a/1a4 U3 pa3JInIHbIX oOiacreit HAaYKH U

[PE€aTIbHOM KU3HU;

YMETb CBOOOJHO ONEpPUPOBATh IOHATHUAMU: JBUKECHHUE,

MapajuleTbHBIA  MEPEeHOC, CUMMETpUs Ha IUJIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeodpazoBaHUE MOA0OUS, TMOJO00HBIE
(urypsl; yMeTh paclo3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B
TOM 4HCI€ B HPUPOIE, yMETh

HCKYCCTBEC, apXUTCKTYPE;

MCIIOJIb30BAaTh ~ T'€OMETPUYECKHE  OTHOIICHHS,  HAXOIUTh
reoMeTpUUYECKHEe BEIUUMHBI (AJIMHA, Yo, IUIoNaab, 00bEM) MpH
pELIeHNHU 3a7a4d U3 JIpYruX y4eOHbIX IMPEIMETOB U U3 pealibHOM

PKU3HU

KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMM B  pEILIEHUHU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  3a7a4 ¢ COOJIoJeHHEM
TpeOOBaHUN IPTrOHOMHKH, TEXHHKH OE€30MaCHOCTH,
TUTHCHBI, pecypcocOepexeHus, TPABOBBIX U
PTUYECKUX  HOPM, HOpM  HWH(OOPMAIMOHHOU
0E30ITaCHOCTH;




- BJIAJICTb HABBIKAMH pPACIIO3HABAHWUA W 3allUThI
nHbopManuy, HWHPOPMAITMOHHONW  OE30MacHOCTH
JITMYHOCTH

OK 03.

B obnactu 1yXx0BHO-HPaBCTBEHHOI'O BOCITUTAHMUS:

-- c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS,
PTUYECKOTO MOBE/ICHNUS;

- CIIOCOOHOCTH OIIEHHUBATh CUTYAIHMI0 U MPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJILHO-
HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJaJa B TIOCTPOEHUE
yCTOMYMBOIO OYyIyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTEISM H
(WM) OpyruM YiieHaM CeMbH, CO3JaHHUI0 CEMbU HQ|
OCHOBE  OCO3HAaHHOTO  TPUHATHUS  LEHHOCTEH
CEMEHHON MU3HH B COOTBETCTBUM C TPAAULMIMHU
HaponoB Poccuu;

OBnajiecHue  YHHUBEPCAIBHBIMU  PETYISITUBHBIMU
NEHCTBUSAMMU:

a) CAaMOOPTaHU3AIHS:

- CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATEIbHYIO
NesTeNbHOCTh, BBISBIATH MPOOJEMBI, CTaBUTh U
(dhopMynupoBaTh COOCTBEHHBIE 3a1auun B
00pa3oBaTeNbHON JEATENHPHOCTH U KU3HEHHBIX|
CUTYaIHsX;

- YMETHb OIICPUPOBATHb IOHATHUAMMU: ParOHAJIbHBIC,
HppaliOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(i)MI/I‘IeCKI/Ie, TPUTOHOMETPUYCCKHEC YpaBHCHHUA 51

HEPABEHCTBA, UX CUCTEMBI;

YMETh OIEPUPOBATh TIOHATHUSMHU: MHOTOTPAHHHK, CCUCHUE
MHOTOTPaHHHKA, KyO, NapajulelienuIel, Mpu3Ma, [HpaMUaa,
(durypa u MoBEpXHOCTh BpAIICHHUS, IIWIIMHIP, KOHYC, IIap, cdepa,
ceueHMsl (DUTYpBI BpallleHHUs, TUIOCKOCTh, Kacaromiascs chepsl,
[IMJIMHIPA, KOHYCA, TUIOIIAh TOBEPXHOCTH MUPAMUJIBI, IPU3MBI,
KOHyca, UWIMHIpa, IUuomans  chepsl, 00beM  KyOa,
MPSIMOYTOJILHOTO — Tapajulefienunena, MUPaMHUIbI,  MPU3MBI,
[WIMH]pa, KOHYyCa, [1apa; YMEHUEe N300pakaTb MHOTOTPaHHUKH U
[MOBEPXHOCTHA BpAIIEHUS, WX CEYCHUS OT PYKH, C TOMOIIBIO
YePTEKHBIX HMHCTPYMEHTOB H DJICKTPOHHBIX CPEJICTB;, YMETh
[pacrio3HaBaTh CHMMETPHIO B IMPOCTPAHCTBE; YMETh PaClO3HABATH|
MpaBWIbHBIE MHOTOTPAHHUKH,

- YMETh ONEpPUPOBATh TMOHATUSAMU: TPSIMOYTOJIbHAS CHCTEMA
KOOpJIUHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPAWHATHI BEKTOPA,
CKaJsIpHOE TMPOU3BEACHUE, YTON MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, TMPOU3BEACHHE BEKTOpa HA YHUCIO; HaXOIUTh C
ITOMOIIBI0 M3Y4EeHHBIX (POPMYIT KOOPJIUHATHI CEPEIMHBI OTPE3Ka,

- CaMOCTOATCIBHO COCTaBJIAThH IIJIaH PCIICHUAPACCTOAHUC MCKIY ABYMSI TOUKaMU

poOJEMBl C YY4ETOM HMEIOIIHUXCS  PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEINOUTEHUII;




- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHIO U  IPOSBICHUIO
[IUPOKON JPYIUIMHM B pa3HBIX OOJIACTIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa30BaTENIbHBIM U
KYJIbTYpHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh MpPUEMbl pedUIeKCHU JJs  OLEHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- yMETh OLEHUBaTh PUCKU U CBOEBPEMEHHO
[IPUHUMATDH PELICHUS 110 UX CHUKECHHUIO;

B) SMOLIMOHAJIBHBIM HHTEJJIEKT, MpeAroarawuui
C(OPMHUPOBAHHOCTH:!

BHYTpPEHHEH MOTHBAIMH, BKIIIOYAIOIEH CTpEeMIICHUE
K JIOCTHXKEHHIO ILIeIM M yClexy, OINTHUMH3M,
MHULMATUBHOCTb, YMEHHUE JIEHCTBOBaTh, UCXOISA W3
CBOHMX BO3MO>KHOCTEH;

- SMIIaTUH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATH
AMOILIMOHAIBHOE COCTOSIHME OPYTHUX, YUUTHIBAThH €TI0
[IpY OCYIIECTBJIEHUN KOMMYHHKAIMH, CIIOCOOHOCTb
K COUYBCTBUIO U CONIEPEKUBAHMIO;

- COLIMAIIBHBIX HaBBIKOB, BKJIFOUYAIOLINX
CIIOCOOHOCTh BBICTPAaWBaTh OTHOUICHHUS C JAPYIMMHU
IOAbMHU,  3a00TUTHCS, TPOSBIATH HUHTEPEC MU
paspenatb KOHQIUKTHI

OK 04.

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATCIBHOCTH Hj
CaMOOIPEACICHUTO,

-OBJIaJICHHUC HaBBIKaMN y‘IC6HO-HCCHG}IOB3T€HLCKOﬁ,
HpOCKTHOfI 1 COLMaIbHOMN ACATCIIBHOCTH,

- YMETh ONEPUPOBATH MOHATHUAMMU: CIIy4alHBIN OIBIT U CIy4allHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSTHOCTh C  HCIOJB30BaHHEM TIpapUUecKUX METOJOB;
[PUMEHSATh (OPMYINBI CIOKEHHS M YMHOXEHHS BEpOSTHOCTEH,
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OBJIaI[eHI/Ie YHUBCPCAJIbHBIMA KOMMYHUKATHBHBIMU

TEVCTBUSIMMU:
0) COBMECTHAsl ICITCIbHOCTD:
- IIOHMMAaTh M HCIOJb30BaTh IPEUMYIICCTBA

KOMAaH/IHOW ¥ MHIUBUIYyaJIbHOW PabOTHI;
- MPUHUMATh [I€JIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JECUCTBUSA IO
©¢ JIOCTIDKCHHMIO: COCTaBIATh IUIAH JCHCTBUM,
[pacrpeiesaTh pOJau C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pPe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPAWMHUPOBATH U BBIMIOJIHATDH pa60Ty B YCJIOBHAX]
[PEAIbHOTO, BUPTYAIbHOTO M KOMOWHHPOBAHHOTO
B3aMMO/ICHCTBUS,
OCYIIECTBIISATh

IMIOBCACHUEC B Pa3IMYHBIX CUTyallUAX, HIPOABIIATH

MO3UTUBHOE  CTPATETHMUYECKOE]
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIHATHBHBIM.

OBnajieHue  YHUBEPCAIbHBIMU  PETYJISTHBHBIMU
TeCTBUSIMMU:

) IpUHATHE Ce0sl U IPYTHUX JIFOIEH:

- IPUHUMATh MOTUBBI U APTYMEHTBHI JPYTUX JHOJEH
[IpU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOACH HA
OIIIMOKH,

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TIO3UIIHH

NpPyroro 4eaoBeKa

KoMOUHATOpHBIE (akTbl M (HOpMyJaBl TpPU PEUICHUH 3a]ad;
OLICHUBATh BEPOSITHOCTU PEAJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIydallHBIMH ~ BEJIMYMHAMHU; yMEHHE

IIPUBOAUTL  IIPUMEPHI

IIPOsABJICHUA 0OIBIINX
O6HI€CTBCHHBIX SIBJICHUSAX,
- YMCTb CBO60,Z[HO OIICPHUPOBATL IIOHATUAMU: CTCIICHL C LCJIbIM|

KOpPEeHb HATypaJbHOU

3aKOHa 4yuceil B IPUPOJHBIX U

IIOKa3aTCJIEM, CTCIICHU, CTCIICHb C

[PAIMOHAJIBHBIM  IMOKAa3aTCJIEM, CTCIICHbL C I[GﬁCTBHTGJIBHI:IM

aorapupm
KOCHHYC U TAHT'€HC TIPOU3BOJIBLHOTO YHCIIA;

(BEIIECTBEHHBIM)  TTOKa3aTelieM, 4yuciaa, CHUHYC,

- yMeTb CBOOOJHO ONEPHPOBATH MOHATUSAMH: rpaduK (HYHKIHH,
oOpaTHast PYHKIHS, KOMIIO3ULIUS (PYHKIMMA, TUHEHHAS (YHKIIHS,

KBaJpaTH4YHasi1 (I)YHKI_II/IH, CTCIICHHAsA (1)YHKI_II/I$I C 1OCIbIM
I1OKa3aTCJIEM, TPUTOHOMETPUYCCKHEC (I)YHKI_II/II/I, O6paTHI>Ie
TPUT'OHOMETPHUYICCKUC q)YHKI_II/II/I, IIOKa3aTCJIbHasA 51

nmorapu@gmuueckas QyHKIHMH; YMETh CTPOUTH rpa@uku (GyHKIUH,
BBHITIOJHATH MpeoOpa3zoBaHus TpaduKoB HYHKIUI;

- yYMEThb MHCINOJNb30BaThb Tpadukd QYHKUMH A7 HW3Y4YEHHUS
[IPOLIECCOB M 3aBUCHMOCTEW MpHU pELIEHUH 3a7ad U3 JAPYrux
yUeOHBIX TpEeIMETOB W U3 pealbHOW  KHU3HH;
(hopMyIaMy 3aBUCUMOCTH MEX]ly BETMUYNHAMU;
CBOOOJITHO OINEpPHUPOBaTh MOHATUAMHU: UYETHOCTh (DYHKIIMH,
MEepUOJUYHOCTD byHKIMN, OTPaHUYEHHOCTh byHK1HY,

MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKUUHU, HanOojbIlee U
YMETb

BBIPAXKATD

HauMeHbIllee 3HaueHuss (QYHKIUM Ha TPOMEKYTKE;
[IPOBOJUTH UCCIEI0BAaHUE (PYHKIIHH;
- yMeThb WCIIOJIb30BaTh CBOWCTBA W rpaduku GyHKUUN JUis

[peIieHUs ypaBHEHUM, HEPABEHCTB M 3a/ad C TMapaMeTpaMu;
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M300paXkaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEHICHHIA
YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05.

B o0nactu 3¢TeTHYECKOr0 BOCITUTAHUS:

- ACTETHUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas
ACTETHKY OBbITa, HAYYHOTO ©  TEXHHYECKOTO
TBOpYECTBA, CIOPTA, Tpyda U OOIIECTBEHHBIX|
OTHOIIICHHUI;

- CIOCOOHOCTh BOCHPHHHMATh Pa3UYHBIC BUJIb
MCKyCCTBa, TpPaJULMM W TBOPYECTBO CBOETO U
PYrUX  HapoJOB,  OLIYIIAThb  3MOLMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH JUISI JIMYHOCTU H
00IIecTBa OTEYECTBEHHOTO M MUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPATUIMKA M HAPOJIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPDQ)XEHHUIO B PAa3HBIX BHAX
MCKyCCTBa, CTPEMJICHHE TMpOSBIATH  KayecTBa
TBOPYECKOM JIMYHOCTH;

OBnazieHue YHUBEPCATbHBIMA KOMMYHUKATHUBHBIMHU
TEHCTBUSIMMU:

a) oO1IeHue:

- OCYIIECTBIISATh KOMMYHHUKAIIMM BO Bcex cdepax
PKH3HU;

- pacro3HaBaTh HeBepOaldbHBIE CPEACTBA OOIICHHS,
[MOHUMATD 3HAUYCHHUEC COILMAIbHBIX 3HAKOB,
[pacro3HaBaTh MPEANOCHUIKU KOH(DITUKTHBIX
CUTYaIlui ¥ cMATYaTh KOH(DIUKTHI,

- YMEThb OIEPHPOBATH MOHATHIMHU: CpeIHEe apu(METHUECKOE,
MeauaHa, HauOoJsiblliee U HauMEHbLIEE 3HAueHus, pasMax,
NUCHepCHs, CTaHJApTHOE OTKJIOHCHHE YHCIOBOrO Habopa;
[yMeHue U3BJICKATh, HMHTEPIIPETUPOBATH nH(pOpMaIHIO,
Npe[CTaBICHHYI0 B Taliuuax, Ha JguarpaMmax, rpadukax,
OTPa)KAIOILYI0 CBOMCTBA pEAJBbHBIX IPOLIECCOB W  SIBJICHUI;
[peACTaBIATh MHPOPMALMIO C MOMOLIbIO TAOIUIl U JUArpamM;
MCCIIEIOBATh  CTATUCTUYECKUE JaHHbIE, B TOM UHUCIE C
NpUMEHEHUEM TpaUIecKiX METOIOB U JIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, INpsAMas, ILNIOCKOCTD,
[IPOCTPAHCTBO, JABYTPaHHBIM YIoJ, CKPEIIMBAIOIIHAECS MPsAMBIE,
[apaJJIEIIbHOCTh U MEPIEHINKYIAPHOCTD NMPAMBIX U IUNIOCKOCTEH,
[YTOJI MEXAY NPAMBIMH, YTOJI MEKIY IPSIMOU U TUIOCKOCTBIO, YTOJI
MEXAY IUIOCKOCTSAMM, PACCTOSHHE OT TOYKM [0 IUIOCKOCTH,
[PACCTOSTHUE MEXAY IIPAMBIMU, PACCTOSHUE MEXKIY ILUIOCKOCTSAMH;
- YMETb MCMOJb30BATh MPHU PEIICHUH 3a/1a4 U3y4YeHHbIEe (aKThl U
TEOpEeMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KAIOIIEro MUpa

- pPa3BEpPHYTO M JIOTMYHO U3JaraTh CBOIO TOYKY]
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BPCHHA C UCIIOJIB30BAHUCM S3BIKOBBIX CPCIACTB

OK 06.

- OCO3HaHME  OOydYaloLUMHCA  POCCUHCKON
rpakJaHCKON MIEHTUYHOCTH;

- ICJICHAIIPABJIICHHOE  pPa3BUTHE  BHYTPEHHEM]
[MO3ULMM  JUYHOCTM HA  OCHOBE  JYXOBHO-
HpPaBCTBEHHBIX LIEHHOCTEHM HapoaoB Poccuiickon
Ddenepau, HUCTOPUYECKMX U HALMOHAIBHO-
KyJIbTYpHBIX TpaauLui, (OPMHPOBAHHUE CHUCTEMBI
3HAaYMMbIX  LIEHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
QHTUKOPPYILIUOHHOTO
[IPaBOCO3HAHUS, 9KOJIOTUYECKOM KYJIBTYpBHI,
CIIOCOOHOCTH CTaBUTh LIEIU U CTPOUTH KU3HEHHBIE

MHUPOBO33pPCHUS,

[J1aHBL,

B qacTu Fpa)I(I[aHCKOFO BOCIIMTAHUA.

- OCO3HAHHUC CBOHUX KOHCTI/ITYHI/IOHHI)IX npaB H
0053aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPSI/IKA;

- TPUHATHE  TPAJAUIMOHHBIX  HAIIMOHAIBHBIX,
00III€YETOBEYECKUX
IeMOKPAaTUYECKHUX IIEHHOCTEH;

- TOTOBHOCTH POTHBOCTOSTh HJIE0JIOTHH]

TYMaHHUCTUYCCKUX u

DKCTpEMHU3MA, HaI[MOHAJIN3Ma, KceHo(oouwu,
)II/ICKpI/IMI/IHaHI/II/I 10 COIMaJIbHBIM, peJ'II/IFI/IO3HI)IM,
paCOBBIM, HAIITMOHAJIbHBIM HpI/ISHaKaM;

- TOTOBHOCTHb BECTU COBMeCTHYIO NCATCIIBHOCTh B
MHTEpecax Ipa)IaHCKOro OOIIeCTBa, Y4acTBOBAThH B
caMOympaBIeHUN B o011eo0pa3oBaTenbHOM

- YMCThb PCIIaTh TCKCTOBBLIC 3ala4M pa3HbIX TUIIOB (B TOM YHCJIC
Ha MPOLICHTHI, J0JIM M 4YacTH, Ha ABM)KEHHE, pabOTy, CTOUMOCTD
TOBApOB U YCIyr, HAJIOTHM, 3aJadyd M3 00JacTH YIpaBJICHUS
IMTUYHBIMU U CEeMEWHBIMHM ()MHAHCAMH); COCTaBJISATh BBIPAXKEHUS,
YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI 0 YCIOBHIO 3aJlayH,
1CCIIE10BATh MOJIy4YEHHOE pelieHue u OLICHUBATh
[IPaB/I0I0I00HOCTb PE3yJIbTATOB;

YMETh OIEpUPOBATh TMOHATUSAMU: ONPEIEICHUE, aKCUOMa,
Teopema, CIEACTBUE, CBOMCTBO, IPU3HAK, JIOKA3aTEJbCTBO,
[paBHOCHUIIbHBIE (POPMYIUPOBKH; YMETh (DOPMYIHPOBATH OOPATHOE
1 IIPOTUBOIIOJIOXKHOE YTBEPKACHHUE, IPUBOIUTL IIPUMEPHI U
KOHTPIPUMEPBI,  UCIOJIB30BaThb  METOJ  MaTeMaTUYECKOH
MHIYKIAY; IIPOBOAWUTH JOKa3aTEIbHBIE PACCYXICHHUS IIPH|
[peIeHUM  3a7a4, OLICHUBAaTh JIOTMYECKYK)  IPABUIBHOCTH
[pacCyXIECHHUI;

-YMCTb CBO60I[HO ONeprUpoOBaATH INOHATHUAMUN:
ITOCJICI0BATCIIBHOCTD, apI/I(bMeTI/I‘IGCKaSI mporpeccus,
TCOMETPHUICCKAA Iporpeccusd, OCCKOHEUHO Y6BIBaIOH_Ia$I
rCOMCTpHUYICCKaA IIporpeccus, YMCTb 3aaaBaTb

IIOCJIICAOBATCIbHOCTH, B TOM YHCJIC C ITOMOIIBIO peKyppeHTHLIX
(bopmyu;

OpraHnu3anv U JCTCKO-IOHOIMICCKUX OpraHU3alluiaAX;
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- YMEHHE B3aUMOJCHUCTBOBATbL C COLMAJIBHBIMY
MHCTUTYTaMH B COOTBETCTBHHM C MX (YHKUIUSAMHU H
Ha3HA4YCHHUEM;

- TOTOBHOCTh K T'YMaHHUTapHON U BOJIOHTEPCKOMH
NesATEIbHOCTH;

[MaTPUOTHYECKOTO BOCIIMTAHUS:

- chopMHpPOBAHHOCTh POCCUHCKON TIpaskIaHCKOI
MJICHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHHS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Tiepen PoauHoi,
FOpJIOCTH 3a CBOM Kpai, CBOX PoauHy, CBOH SI3bIK U
KYJIbTYDPY, IIPOILIJIOE u HAaCTOSLIEE
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

- LIEHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM
CUMBOJIAM,  HCTOPUYECKOMY U  I[PUPOJHOMY]
HACJICIUIO, TaMSATHUKAM, TpaJulUsIM  HapOJOB
Poccun, noctmxkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYAE;

- ujeiHast yOexXAeHHOCTb, TOTOBHOCTb K CIIY’KEHHUIO
u 3ammre OtedecTBa, OTBETCTBEHHOCTb 3a €TI0
Ccyns0y;

OCBOCHHBIE  OOYYalOIIUMHUCS  MEXIPEIMETHBIE
MOHATUS M YHUBEpCaJbHblE YyueOHble JeilcTBUA

(peryisTUBHBIE, [MO3HAaBaTeIbHEIE,
KOMMYHHKATHUBHBIC);
- CIIOCOOHOCTH ux UCIIOJIB30BAHUS B

[TO3HABATEJIBHOW M COLMAIBHOW  TIPAKTHKE,
FOTOBHOCTh K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO 1

OCYIIIECTBIICHUIO yueOHOI NI TeTLHOCTH,
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OpraHm3alii  y4eOHOrO  COTPpYAHHYECTBA  C
MeJarornyecCKuMu pabOTHHUKAMHU U CBEPCTHUKAMH, K|
Y4aCTUIO B MMOCTPOCHUU WHUBUTyJIbHOU
00pa3zoBaTebHON TPACKTOPUH;

- OBJIaJICHUE HABBIKAMH Y4EOHO-

K CCIIEI0BATENIHCKOM, MPOEKTHON U COIMANIbHOM
eITEIbHOCTU

OK 07.

- HE MpUHUMATh JEHUCTBUS, NIPUHOCSIINE Bpen
OKpY>KaloIleH cpele;

- yMETb  IPOTHO3UPOBaTh  HEOJIArONpUSTHBIE
HKOJIOTUYECKUE TIOCIIEACTBUS MPEANPUHUMAEMbIX
nelicTBUH, pel0TBpallaTh UX;

- pacIIMPUTh OIBIT AESATEIbHOCTH 3KOJIOTHYECKOM
HaIpaBIEHHOCTH;

- paspalaThiBaTh IUIAH pELIEHUS MpPOOJIEMBbI C
YUETOM aHaju3a HUMEIOLIUXCS MaTepHalbHBIX U
HeMaTepraIbHBIX PECYpPCOB;

- OCYUIIECTBJIAITh  II€JICHANPABJIEHHBIM  IOUCK|
epeHoca CpeAcTB M CIIOCOOOB  JEHCTBUS B
poeCCHOHATILHYIO CPEeY;

- YMETb NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO U
[PAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- IpejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJEU C
[MO3UIIMU HOBU3HBI, OPUTHHAIILHOCTH, TPAKTHUECKOH
3HAYUMOCTH;

- JaBaTh OLEHKY HOBBIM CHUTYyallsiM, BHOCHTH
KOPPEKTUBBI B JeSITeNIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEJIAM

- YMETh ONEepUpOBaTh TMOHATHAMHU: (DYHKIHS, HEmpepbIBHA
(GyHKIMS, TPOU3BOAHAS, IEpBOOOpasHasi,  OIpeaeIICHHBIH
MHTETpaJl; yMETb HAXOJUTh IPOU3BOJHBIE AIIEMEHTApPHBIX
(yHKLIMH, UCIONB3Ysl CIPAaBOYHBbIE MaTepHajbl; UCCIEAOBaTh B
NpOCTEHIINX Cchay4asX (YHKIMM Ha MOHOTOHHOCTb, HaXOJUTH|
HauOoOJbIINE M HAMMEHBIIME 3HaueHUs (YHKIUHA; CTPOUTH
rpaduKd  MHOTOWIEHOB  C  KCIIOJIb30BaHMEM  almapara
MaTEeMaTHYeCKOro aHaiu3a; MPUMEHATh IPOU3BOJHYIO IIPH
pelIeHnyd  3ajJad  Ha  JBW)KEHHE,  pellaTh  MPaKTHUKO-
OpUEHTHUPOBAaHHBIE 33Jayd Ha HauOOJIbIIME U HAaWMEHBIINE
BHAUEHUS, HA HAXOXJACHHUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHAMH: JBUKEHHE B INPOCTPAHCTBE,
noJ00HBIE (UTYpBl B MPOCTPAHCTBE; MCIOIb30BaTh OTHOIICHUE
rUIoIaae MoBepXHOCTe M 00BEMOB MOAOOHBIX (uryp npu
[PEIIEHNH 3a]1a4;

- YMETh BBIYUCIISTH T€OMETPHUYECKHE BEIUYMHBI (JJIMHA, YTOJI,
101116, 00BEM, IIIOIIAb TOBEPXHOCTH ), UCIIONIb3YS U3yUEHHBIE
(hOpPMYITBI U METOIBI
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OK 09.

B 005aCcTH LIEHHOCTH Hay4YHOT'O MIO3HAHUS:
-c(hopMUPOBAaHHOCTD MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAayKd U OOIIECTBEHHON NPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJIbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEro MecTa B
[1OJINKYJIbTYPHOM MHPE;

- COBEPIUICHCTBOBAHHUE SA3BIKOBOM M YUTATEIbCKOH
KyJIbTYpbl KaK CpEACTBa B3aUMOJICHCTBUS MEXKIY)|
UTIOJIbMU U TTI03HAHUSL MUPA;

- OCO3HAHME IICHHOCTUM HAay4HOH JesATEeJbHOCTH,
TOTOBHOCTb OCYILECTBIIATh IIPOEKTHYIO u
MICCIIEIOBATENIBCKYIO NEATENbHOCTh NHANBUAYAIIBHO
U B IpyIIIE.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHBIMU
[103HABATEIbHBIMU JIEHCTBUAMU:

B) paboTa ¢ HHpOpMaIei:

- BJIAJIETh HABbIKAMHU TMOJY4YEHUS MHQOpPMAIUH U3
MCTOYHUKOB  pa3HbIX THUIOB, CaMOCTOSITENIbHO
OCYILIECTBIATh IOUCK, aHAJIU3, CUCTEMATH3aLUI0 U
MHTEepIpeTaluio MHPOPMAIIUN PAa3IUYHbIX BUJOB U
(dbopM npencTaBIeHMS;

- CO3/1aBaTh TEKCTbl B pPa3lWYHBIX (opMaTax cC
y4eTOM Ha3HaueHuss MHQOpManmuu U  LEJNeBOH
ayTUTOPUH, BBIOMpas  ONTUMAJbHYIO  (QopMmyj
[pe/ICTaBICHHS U BU3YyalIH3aliy;

- OLICHMBAaTb  JIOCTOBEPHOCTh,  JIETMTUMHOCTb
nH(pOpMallUK, €€ COOTBETCTBHE IIPAaBOBBIM M|

- yYMETh OIEPHPOBATH MOHATHSAMHU: palHOHATbHAs (YHKIHA,
[0Ka3aTeabHas byHKIHA, CTEIIEHHAsI byHKIHA,
nmorapupmMuueckass (QyHKIUs, TPUTOHOMETPHUYECKUE (DYHKIUH,
oOpaTHbIE (QYHKIHH; yMEHHE CTPOMTh TpadUKd H3YYCHHBIX
(YHKIMI, WCIOJB30BaTh I'paUKH TPH H3YyYEHHH IIPOLECCOB H
3aBUCHMOCTEH, TP pEIICHWH 3agad M3 JPYruX Y4eOHBIX|
[pEJIMETOB U 3a]ad U3 peabHOM JKU3HH; BBIpakaTh (popmynamu
3aBUCHMOCTH MEX/y BEIMYNHAMU;

- YMETb OIIEPUPOBATH IOHATHUAMH: TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUH
I HEPAaBEHCTB, PAaBHOCWIBHOCTb YPAaBHEHMM, HEPABEHCTB U
CUCTEM, palUOHAJIbHBIC, HPPALUOHAIBHBIE, IIOKa3aTCIIbHbIE,
CTCIICHHBIE, JorapugmMuueckue,
[YPABHEHUsI, HEPABEHCTBA U CUCTEMBI; YMETh PEIIaTh YPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOINBIK) Pa3JINYHBIX IPUEMOB;

TPUTOHOMCTPUUCCKHC

[p€lIaTb YpaBHCHHA, HCPABCHCTBA H CHCTCMbI C IApaMETPOM;
IMPUMCHATb YPaBHCHUSA, HCPABCHCTBA, UX CUCTEMbI JJI PCIICHUS
MaTeMaTUYECKUX 3a]a4 ¥ 3a7a4 U3 Pa3IMuHBIX 00JacTeil HayKu U
[p€ATTbHOM JKU3HU;

- yMEeTb CBOOOJHO ONEpUPOBATh MOHATHSAMH: JIBUYKEHHE,
MapayiebHBIA  MEPeHOC, CHMMETPUsS Ha TUIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, IpeoOpazoBaHuE MM0A00Ms, MOJ00HBIE
(uryphl; yMeTh pacro3HaBaTh PaBHbIE M IMOA0OHBIE (QUTYpHI, B
TOM 4YHCIE€ B TPUPOAE, HCKYCCTBE, AapXUTEKType; YMETb
MCIIOJb30BaTh ~ TEOMETPUYECKHE  OTHOIICHMS,  HaXOJHTh
reOMETPUUECKUE BETMUMHBI (JUIMHA, YToJl, IJIOMIaab, 00BEM) IpU

[pEIIeHNHU 3a7ad U3 JIPYruX y4eOHbIX MPEIMETOB U U3 pealibHOI
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MOpaIbHO-ITUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CpeAcTBa HH(GOPMAIMOHHBIX H
KOMMYHHMKAIIMOHHBIX ~ TE€XHOJOTMH B  pEILICHUY
KOI'HUTHBHBIX, KOMMYHHMKaTHBHBIX u
OpPraHU3alMOHHBIX  3aJjad €  COOJIIOJICHHEM
TpeOOBAHUN 3PrOHOMHUKH, TEXHUKH O€30IacHOCTH,

I'MT'MCHBI, pecypcoc6epe>KeHI/I51, IIpaBOBBIX 151

APTHYECKUX  HOPM, HOPM  WH(OPMAIMOHHOM|

0e30IMacHOCTH;

- BJIAJICTb HAaBBIKAMH pPaCIIO3HABAHWUA W 3allUThI
nHbopManuy, HWHPOPMAITMOHHOW  OE30MacHOCTH
ITMYHOCTH

PKH3HHU

- YMETb OIIepUPOBATh MOHSTUSMU: paloHasbHbIe,
M ppalMOHATIbHBIE, MOKa3aTesbHbIE, CTETeHHBbIE,
lmorapu@Muueckue,  TPUTOHOMETPUYECKHWE  ypaBHEHUS U

HCPAaBCHCTBA, UX CUCTEMEIL,

YMETh OIEPHUPOBATh TOHATHSIMH: MHOTOIPAHHHMK, CEYCHUE
MHOTOTpaHHHMKA, KyO, NapajUielienuie]], Npu3Ma, TUpaMuja,
(burypa u MoBepXHOCTh BpaIlICHUs, IWINHAP, KOHYC, map, chepa,
ceueHHsl (DUTYpPBI BpallleHHUs, TUIOCKOCTh, Kacaromiascs chepsl,
[IMJIMHIPA, KOHYCA, TUIOIIAh TOBEPXHOCTH MUPAMUJIBI, IPU3MBI,
KOHyca, IIWIMHIpa, IUomans  chepsl, o0BeM  Kyoa,
MPSIMOYTOJIBHOTO — TIapaJulelienuNe/ a, MUPAMHIbLI,  [PU3MBI,
MAIAHIPA, KOHYCa, Mapa; YMEHUEe N300paxaTh MHOTOTPAHHHUKH U]
IMIOBECPXHOCTU BpaAlICHHA, HUX CCUCHUA OT PYKHU, C IOMOIIBIO
YEpTEKHBIX HMHCTPYMEHTOB U DIIEKTPOHHBIX CPEJICTB; YMETh
[pacrmo3HaBaTh CHMMETPHIO B MPOCTPAHCTBE; YMETh pPaclO3HABATH|
IIPaBHUJIbHBIC MHOTOTPaHHUKH

- YMEThb OIEpPUPOBATh IOHATUSMHU: IPSAMOYTOJIbHAs CHUCTEMA
KOOpDAMHAT, KOOPJAWHATBI TOYKH, BEKTOP, KOOPJIHWHATHI BEKTODA,
CKAJIPHOE IIPOM3BEICHHUE, YrOJI MEXAY BEKTOpPaMH, CyMMa|
BEKTOPOB, IIPOM3BEACHHE BEKTOpa HA 4YHUCIO; HAXOIUTh C
[TOMOIIIbI0 M3YYEHHBIX (POPMYN KOOpAMHATHI CEpeIMHBl OTpe3Ka,
[pacCTOsTHUE MEXAY ABYMS TOUKaMU

OK 11.

B o6mact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUS:
-- c()OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,

DTUYCCKOI'O ITIOBCIACHMUA,

- yMETh ONEpUPOBATh HNOHATUSIMU: panroHaIbHbIE,
MppaLMOHAIIBHEIE, MIOKa3aTeJIbHbIE, CTEIICHHBIE,
lmorapu@mMuueckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U
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- CIIOCOOHOCTH OIIEHHUBATh CUTYALIMI0 U MPUHUMATh
OCO3HAHHBIEC PELICHUs, OPUCHTUPYSICh HA MOPAJILHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOIO BKJIaJa B TOCTPOCHUE
YCTOMYHUBOTO OYayIIEero;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEISAM U
(unu) OpyruM YiieHaM CeMbH, CO3JaHHUI0 CEMbU HQ|
OCHOBE  OCO3HAaHHOTO  IIPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUM C TPATULIUSMHU
HaponoB Poccuu;

OBnaziecHue  YHHUBEPCAIBHBIMU  PETYIISITUBHBIMU
MENCTBUSIMU:

a) CaMOOpPTaHU3aIUS:

- CaMOCTOATENIbHO OCYILIECTBISATh MO3HABATEIbHYIO
NesITeNIbHOCTh, BBISBISATH MPOOJEMBbI, CTaBUTh U
hopmynupoBaTh cOOCTBEHHBIE

00pa3oBaTeNbHON  NIEATETbHOCTH W JKU3HEHHBIX

3a71a4u

CUTyalHAX,
- CaMOCTOATCIBHO COCTAaBJIAThL IIJIaH PCIICHU
HpO6H€MLI C Yy4UeTOM HMCHOIUXCA PECYypCOB,

COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTEHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHMIO U IPOSBICHUIO
[IIMPOKON APYIUIMM B pa3HBIX OOJACTSIX 3HaHUM,
[MOCTOSIHHO TOBBIIIATh CBOM 0Opa3oBaTENbHBIN M|
KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb!

MCIIOJIb30BaTh MpHEMbl pediekcun Uis OIeHKH

BF

HCPABCHCTBA, UX CUCTEMEIL,

YMETh OIEpPUpPOBaTh IMOHATUSMU: MHOTOTPAaHHHUK, CEUCHHUE
MHOTOTpaHHHKA, KyO, Mapajulelenunesn,
(urypa u nmoBEepXHOCTh BpalLCHUs, IIWIUHIP, KOHYC, 11ap, cdepa,

cedeHus (UTYpHl BpaIIEHUs, TUIOCKOCTh, Kacaromascs chepsl,

npusma, IMpamMua,

HUIMHApPA, KOHYCA, IJIoIaab MMOBCPXHOCTH MHUPAMHbI, IIPU3MBI,
cdepsl, KyOa,
NApaMUJbl,  MPU3MBI,

KOHyCa, LWJIWHIpA, o0beM

[PSIMOYTOJIBHOTO

miomanab
napajjicjcmicaa,
LHWINHAPA, KOHYCa, Ilapa; YMCHUC I/I306pa)KaTb MHOT'OI'paHHHKH H
IIOBECPXHOCTU BpalllCHUA, HX CCUCHHUA OT PYKH, C IMOMOLIBIO
UCPTCIKHBIX HHCTPYMCHTOB W JJICKTPOHHBIX CPCACTB, YMCTHb
[PACTIO3HABATb CUMMCTPHIO B IIPOCTPAHCTBEC; YMETH PACIIO3HABATH
[IPaBUJIbHBIC MHOI'OI'PAHHHKH

YMETh OINEPUPOBATh NOHATUSAMHU: IPSAMOYTOJIbHAs CHUCTEMA
KOOpAMHAT, KOOPAWHATBl TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,
YroJl MEXIy BEKTOpaMH, CyMMa
HaxXOOUTh C

CKAJIIPHOE IIPOU3BEICHHUE,
BEKTOpPOB, IIPOM3BEIECHUE BEKTOpPAa Ha YHUCIIO;
MOMOIIBI0 M3YYEHHBIX (DOPMYT KOOpPAMHATHI CEpPEeIUHBI OTpe3Ka,
[PACCTOSTHUE MEXAY ABYMS TOUKaMHU
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CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OLICHUBaTh PUCKH M CBOEBPEMEHHO
[IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

B) SMOIMOHAIBHBIM HMHTEIIEKT, IMPEII0JIararonun
c(hOpPMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBALIMM, BKIIOYAIOIICH CTPEMIICHUE
K JOCTH)KEHMIO LEeIM M  YCHeXy, OINTUMH3M,
MHUIMATUBHOCTh, YMEHUE JIEUCTBOBATH, UCXOS U3
CBOHMX BO3MO>KHOCTEH;

- OMIIATUM, BKJIIOYAIOIIEH CIIOCOOHOCTH IMOHHUMATh
SMOLIMOHAIIBHOE COCTOSIHUE APYTHX, YYUTHIBATh €r0
[pY OCYIIECTBICHUN KOMMYHHKAIIMH, CIIOCOOHOCTD
K COYYBCTBHUIO U CONEPEKUBAHUIO;

- COIIMATBLHBIX HaBBIKOB, BKJTIOYAIOIIHX|
CIIOCOOHOCTh BBICTpauUBaTh OTHONICHUS C JIPYTHMH
ITIOIBMH,  3a00TUTHCS, TPOSIBISATH HWHTEpPEC W

paszpeniaTh KOHMIUKTHI
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Bua yueOHoii padoThl

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 252
B T.Y.

OcHOBHOe coep:KkaHue

TEOpETHYECKOe 00yUeHne 180
MPAKTUYECKHE 3aHSITUS, B T.4. KOHTPOJIbHBIE pAOOTHI 18
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 36
MPUKJIAJTHOTO MOIYJIfA)

BT. 4..

TeopeTudecKkoe o0ydeHue

MPAKTUYECKHUE 3aHITUS 36
IMpome:kyTouHasi aTTecTanus (3K3aMeH) 18
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2.2. TeMaTH4yeCKMil IJIAH U COAEPKAHME TUCHUILIHHBI

Conep:kanue yueOHOro Matepuasa (0CHOBHOe M podeccHoHAIbHO-
HaumeHnoBaHue pasaesio . | Oobem | ®opmupyemble
U Tem OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOI 4acoB | KOMIETeHINH
MOAYJIb (IPY HAJTUYMH)
1 2 3 4
Ocnoenoe cooepicanue
Pa3nea 1. IloBTopenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI \ 18
Tema 1.1 Copep:kanue y4eOHOIro MaTepuaJa
Lenb u 3anaun KomOuHupoBaHHoe 3aHsTHE
MaTEMaTHKH TIpU Lenb 1 3a1a4i MaTeMaTUKU TIPU OCBOCHUHU CIEIIHAIEHOCTH.
OCBOCHHUU CTICIIMATIBHOCTHU. | ba3oBble 3HaHUS U YMEHUS 110 MaTeMaTHKE B IPOPECCUOHAIbHON U B
UYucna v BBIYUCIICHUS MTOBCETHEBHOM JI€ITEIHLHOCTH. 4
JleiicTBHsI HAJl TOJIOKUTEIBHBIMU M OTPULIATEIHLHBIMU YHCIAMH, C
OOBIKHOBEHHBIMH U JICCTHUYHBIMHU JIPOOSMH.
JleiicTBus co crenensaMu, (OPMYIIbl COKPAIIEHHOTO YMHOXKEHUS
Tema 1.2 Coaep:xaHue yueOHOro MaTepuaJia
[IponieHTHBIE KomOuHMpOBaHHOE 3aHATHE OK 01, OK 02, OK
BbIYMCIIEHUA. YpaBHEHUs | [IpoCThIe POIEHTHI, Pa3sHbI€ CIIOCOOBI X BBIYHMCIICHHUSL. 4 03, OK 04, OK 05,
1 HEpPaBEHCTBA JIuHeltHble, KBaJIpaTHBIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA OK 06, OK 09, OK 11
Tema 1.3. IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE CO/lep:kaHMe (coep:KaHue TPUKJIATHOTO
IIpoLieHTHBIE BEIUNCICHUS | MOYJISA)
B IIpoeccroHaIbHbIX IIpakTnueckoe 3ansaTue 1. IIpocTsie 1 CI0KHBIE IPOLIEHTHI.
3amadax IIpakTnueckoe 3ansaTHe 2. [IporieHTHBIE BRIYUCIEHUS B TPO(ECCHOHATBHBIX 4
3aj1a4ax
Tema 1.4 Conep:xaHue yueOHOro MaTepuaJia
Pemenue 3anay. Bxonnonn | KomOuHUpOBaHHOE 3aHATHE
KOHTPOJIb Brruncnenus u npeoOpa3oBaHusi. Y paBHEHUS. 4
Brruuciienus u npeodpasobanus. HepaBencrtsa. ['eomeTpusi Ha MIOCKOCTH
KonTtpoabHnas pa6ora 1. Beruncienus u npeodpa3oBanus. Y paBHEHUS U 5
HEPAaBEHCTBA.
Pa3nen 2. Crenenu u kopuu. CTeneHHas, nokazarejbHas u jJorapupmuyeckasi pyHKuuu 46 OK 01, OK 02, OK
Tema 2.1 CreneHHas Conep:xaHue yueOHOro Marepuaa 03, OK 05, OK 07,
GbyHKIHS, ee CBOICTBA. KoMbuHMpoBanHoe 3aHsATHE OK 09,0K 11
IIpeoOpasoBanme TToHATHE KOPHS N-0if CTENIeHH M3 IeHCTBUTENBHOTO uicna. PyHkmun y = VX ‘ 4




BBIPAKECHUM C KOPHAMHU N-
Ol CTeneHu

UX CBOMCTBA M rpauKu.

CaoiicTBa KOpHS n-0if cTeneHu. [IpeoOpazoBanne npparoHaIbHbIX BRIPAKCHHUI

Tema 2.2 CBoiicTBa
CTEIECHM C PALIMOHAIBHBIM
" JCHUCTBUTEIbHBIM
MoKa3aTeIsIMU

Conep:xaHue y4eOHOIro MaTepuaJia

KoMOuHMpoBaHHOE 3aHATHE

IlonsTHe cTeneHu ¢ ParOHaAJIbHBIM ITOKA3aTCJICM.

CrenenHble (YHKIIMH, NX CBOWCTBA U TPaQUKH

Crenennble QYHKIIUHU, UX CBOMCTBA U IpaduKu

Tema 2.3 Pemenue
HUPpAMOHATILHBIX
YpaBHEHUU

Coaep:xaHue y4eOHOIro MaTepuaJia

KombunnpoBanHoe 3ansrue

PaBHOCHJIBHOCTH MppaIlMOHAIBHBIX YPAaBHEHUH.

Metoasl peleHHs UppauOHAIBHBIX YPAaBHEHUN

Tema 2.4 Iloka3aTennHas
(byHKIUS, €e CBOWCTBA.
IlokazaTennHBIC
yYpaBHEHUS U HEPABEHCTBA

Coaep:xxanue y4eOHOIro MaTepHuaJia

KoMOnHMpOBaHHOE 3aHATHE

CreneHs ¢ ITPON3BOJIbHBIM JEUCTBUTEIILHBIM ITOKA3aTEIEM.

Omnpenenenne NOKa3aTeIbHON (QYHKIMH U €€ CBOMCTBA. 3HAKOMCTBO C
MIPUMEHEHHEM TTOKa3aTeIbHOU (QYHKITUH.

Pemenue nokasarenpHbIX YpPaBHEHMM METOIOM YpaBHUBAHUS IIOKa3aTelleH,
METOOM BBEJICHUSI HOBOW MEPEMEHHOH, (D yHKIIMOHATEHO-TPadUIeCKUM
METOJIOM.

Pemenne mmoka3aTenbHBIX HCPaBCHCTB

Tema 2.5 Jlorapudm
yucna. CBoiicTBa

Coaep:xxaHue y4eOHOro MaTepuaJia

KomOunupoBanHoe 3aHsTHe

norapupmMoB Jlorapudwm yucna.
CaoiicTBa JlorapumMoB.
Omnepanus J0rapupmMUpOBaHUS
Tema 2.6 Coaepxanue yueOHOIro MaTepuaa
Jlorapudmuueckas KomM0OuHnpoBanHoe 3aHsTHE
¢byHKLUS, ee CBOWCTBA. Jlorapudmuueckasi QyHKIUS U €€ CBOICTBA.
Jlorapudmuueckue [Tonsitue norapudmuueckoro ypasHeHus. Onepanusi HOTEHIUPOBaHUS.

YpaBHCHH, HCPABCHCTBA

Tpu OCHOBHBIX METO/1a pelIeHus JIorapu(PMUIECKUX YPAaBHEHHIA:
(GbyHKIIMOHATBHO-TpaUUECKUil, METO MMOTEHIIMPOBAHUS, METOJ1 BBEJIEHUSI HOBOM
IIEPEMEHHOM.

Jlorapudmuueckie HepaBeHCTBA

IpakTuyeckoe 3ansiTue 3. PeneHne noka3aTenbHBIX YpaBHEHUH, peleHHEe
Jorapu(pMHUUECKUX YpaBHEHUN
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Tema 2.7 Jlorapudms! B
IPUPOJIE U TEXHHUKE

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEepP:KaHUE (COAepKAHUE TPUKJIATHOTO

MO/1YJIfA)

IIpakTnyeckoe 3ansitue 4 . [Ipumenenne norapudma.

IIpakTuyeckoe 3ansaTue 5 Jlorapudpmudeckas cupaib B npupoe. Ee 4
MaTeMaTUYECKUE CBOMCTBA
Tema 2.8 Pemenue 3anad. | Cogep:kaHue y4eGHOro MaTepuaa
CrenenHas, KomOuHMpoBaHHOE 3aHATHE
IoKasarejbHas v CrenenHas, mokasatelibHas 1 jorapumuueckas pyHkiun. Pemenue ypaBHeHMi 2
HOFapI/Iq)MI/I‘leCKaH KOHTpOJIbHaﬂ paﬁoTa 2. CteneHHas, noka3areibHas 1 ﬂorapn(bMquCKaﬂ 2
byHKIIIH ¢Qynkuun. Penienne ypaBHeHuii
Paspnen 3. OcHoBbI TpUroHOMeTpuH. Tpuronomerpuyeckue GyHKInU 30
Tema 3.1 Coaeprxanue yueOHOIro MaTepuaJa
Tpuronomerpuueckue KoMOuHMpOBaHHOE 3aHATHE
(QyHKIMM IPOU3BONBHOIO | Pagnannas mepa yria. IIoBOPOT TOUKH BOKPYT Hadana KoopauHar. OnpeneneHue
yria, 9uciia CUHYyCa, KOCUHYCa, TAHT€HCa M KOTaHTeHCca. 3HAKU CUHYCa, KOCUHYCA, TAHTE€HCA U
KOTAHI'€HCA M0 YETBEPTSM. 4
3aBUCUMOCTb MEX]ly CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAH[€HCOM OJITHOT'O U
TOrO ke yria
Tema 3.2 OcHoBHBIE Coaeprxanue yueOHOIro MaTepuasa
TPUTOHOMETPUYECKHE KombuHnpoBanHoe 3aHstue
TOXECTBaA Tpuronomerpuueckue ToxaecTra. [lpeodpazoBanus mpoCTEHIIINX
TPUTOHOMETPUYECKUX BBIPAKEHUN. 4 OK 01, OK 02, OK
03, OK 04, OK 05,
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB 0L U - O OK 09,0K 11
IIpakTuyeckoe 3ansaTue 6. [I[peobpazoBanue 1 BoIYHCICHUE 2
TPUTOHOMETPUYECKUX BBIPAKEHUN.
Tema 3.3 Conep:xaHue yueOHOro MaTepuaJia
Tpuronomerpuyeckue KomMbOuH1poBaHHoe 3aHsTHE
GyHKumM, ux cBOWCTBA U | OGIACTh ONpENEICHUsS. K MHOKECTBO 3HAUEHUI TPUIOHOMETPHIECKUX (DYHKIIHIA.
rpaduKn YETHOCTH, HEYETHOCTD, NEPHOJUYHOCTh TPUTOHOMETPHUUECKHUX (YHKIHUIL.
CaoiicTBa u rpaduku GyHKIMHA y = cOS X, y = sin X, y = tg X, y = ctg X. Cxarue u 6

pacTsbkeHre rpauKoB TPUTOHOMETPUUECKUX (QYHKITHH.

ITpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKIUH

Tema 3.4 OGpaTHbIC
TPUTOHOMETPUYECKHE

Copep:kanue y4eOHOIro MaTepuaJa

KOM6I/IHI/IpOBaHHOe 3aHATHUC

23



byHKIIN OO6patHble TpuroHoMmerpudeckue GpyHkuuu. MIx cBoiicTBa u rpaduki. 4
CgoiicTBa 1 rpaduKu 0OOPaTHBIX TPUTOHOMETPUUECKUX (PYHKITHIT

Tema 3.5 Coaeprxanue yueOHOIro MaTepuaJa

Tpuronomerpuueckue KomOunupoBanHoe 3aHsTHE

YpaBHEHHUS U HEPABCHCTBA | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, Ctg X = a.
PemreHne TpUroHOMETPUYECKUX YPAaBHEHU OCHOBHBIX THUIIOB: IPOCTEMILINE
TPUTOHOMETPUUYECKUE YPABHEHMSI, CBOJAIIMECS K KBAaJAPATHBIM., pelIaeMble 6
Pa3IoKEHUEM Ha MHOXKUTENH, OJTHOPOJAHbIE
ITpocreiinye TpUroHOMETpUYECKHE HEPAaBEHCTBA

Tema 3.6 Pemienue 3anad. | Coaep:kaHue yueOHOI0 MaTepuaa

OcHoBel Tpuronomerpuu. | KoMOMHHpPOBaHHOE 3aHSATHE.

Tpuronomerpuyeckue KomOunupoBanHoe 3ansrtue. [IpeobpazoBaHrue TpPUTOHOMETPUUIECKUX

Gynkuum BBIpa)KCHMI. Pelenre TpuroHoMeTpu4eCKuX YpaBHEHU U HEPABEHCTB B TOM 2
qucJie ¢ MCI0JIb30BAaHHEM CBOMCTB (PYHKLUI
Kounrtpoabsnas patdora 3. [IpeoOpazoBanne TPUrOHOMETPUUECKUX BBIPAKCHHI.
Perienue TpUroHOMETpUUECKUX YPAaBHEHUN U HEPABEHCTB B TOM YHCIIE C 2
WCTIOJIH30BAHUEM CBOMCTB (DyHKIIMIA

Pa3nea 4. IlpousBognas u nepsoodpa3Hasi pyHkuuu 52

Tewma 4.1 Iousitue Coaep:xaHue yueOHOro MaTepuaJia

pou3BoHON. Popmynsl U | KoMOMHUpPOBaHHOE 3aHATHE

IpaBuiIa [Ipupamenue aprymenra. [Ipupanienne GyHkuuu.

IlI/Iq)(bepeHHI/IPOBaHI/IH 3amaun, NPUBOJSIINC K NOHITHIO np0H3B0zLH017I. Onpez[eneHI/Ie HpOI/I3BOI[HOI71. 8
Anroput™m oTbickaHus npou3BoiHON. Dopmyisl auddepeHnnpoBanmsl.
[IpaBwuia quddepeHnrpoBanus

Tema 4.2 ITonsatue o Coaepxanue yueOHOIro MaTepuaJia OK 01, OK 03, OK

HenpepbIBHOCTH QyHKIMH. | KoMOMHUpOBaHHOE 3aHATHE 04, OK 06, OK 07,

Mertox nHTEpBaIOB [TonsiTue HenpepbiBHOH (pyHKIuN. CBOMCTBA HEMPEPBHIBHON (PYHKIIMU. OK 11
CBsi3b MEX]1y HENIPEPHIBHOCTHIO U TN HEepeHIINPYEMOCTIO (DYHKIIMU B TOUYKE. 8
HenpepriBHOCTH QYHKIMIT HA HHTEpBaJle, HA OTPE3Ke
ANTOpUTM pElIEHUs] HEPABEHCTB METOJIOM MHTEPBAJIOB

Tema 4.3 Conep:kanue y4eOHOTo MaTepuaa

I'eomeTpuueckuii u KomOuHupoBaHHOE 3aHATHE

(UBUYECKUN CMBICIT ['eomeTpuyecknii CMBICT MPOU3BOTHON (DYHKIIMH — YTIIOBOM KOIPHHUIIUECHT

IIPOU3BOTHOM KacaTeJIbHOU K rpauKy (yHKIUHU B TOUKE. 4

VYpaBHeHue kacaTteabHOU K rpaduky QyHKIMU. AJITOPUTM COCTaBJICHUS
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ypaBHEHHMs KacaTeJabHOU K rpaduky pyHkunu y=f(x)

Tema 4.4 MOHOTOHHOCTE
¢ynkuuu. Toukn
IKCTpeMyMa

Conep:kanue y4eOHOTro MaTepuaa

KoMOuHMpoBaHHOE 3aHATHE

Bospacranue u yobiBaHue (PYHKIIMH, COOTBETCTBUE BO3PACTAHUS M YOBIBAHUS
(GYHKIIMU 3HAKY TPOM3BOJIHON. 3a7]a4i HA MAKCUMYM M MUHHMYM.

Anroput™m nccienoBaHus GYHKIIMH U TOCTPOCHUS €€ TpadrKa ¢ TOMOIIBIO
MPOU3BOIHOMN

Tema 4.5 UcciaenoBanue
(GYHKIUH ¥ IOCTPOCHHE
rpaduKoB

Conepkanue y4eOHOro MaTepuania

KombunnpoBanHoe 3ansrue

HccnenoBanmne GpyHKIMM HA MOHOTOHHOCTH U TTOCTPOCHHE TPA(UKOB CTEIICHHBIX
byHKIUH

HccnenoBanue GyHKIMHA HAa MOHOTOHHOCTB U IMIOCTPOEHUE rPpahuKoOB
NIOKA3aTeNbHBIX (DYHKIHIA

HccnenoBanue GyHKIMH HA MOHOTOHHOCTD U TIOCTPOSHHE TPaUKOB
norapuMUIEcKuX QyHKIHHA

Tema 4.6 HauOoinsbiuee u
HauMEHbIIIEE 3HAYEHUS

byHKIIUN

Copep:xanue yueOHOro MaTepuana

KoMOnHMpOBaHHOE 3aHATHE

HaxoxneHue HauOOIBIIEr0 U HAUMEHBIIETO 3HAYEHUH (I)YHKI_II/II‘/‘I, IIOCTPOCHUC
Fpa(bI/IKOB C MCITIOJIb30BAHUCM alIapara MaTcMaTU4ICCKOro aHaJin3a

HaxoxnaeHnue HaKOOJBIIET0 M HAUMEHBIIICTO 3HAUCHUH q)YHKHHﬁ, IMOCTPOCHUC
I‘paq)I/IKOB C MCITOJIb30BAHUCM alapara MaTCMaTUUICCKOro aHaJIn3a

Tewma 4.7 HaxoxxneHue
ONTUMAIBHOTO pe3yibTaTa
C IOMOLIBIO MPOU3BOTHOM
B NMPAKTHYECKUX 3a7a4ax

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHUE (COAepKaHUe TPUKJIATHOTO
MO/1YJIfA)

IIpakTnueckoe 3ansiTue 7. HaxoxieHre HauOOJBIIEr0 1 HAMMEHBILETO
3HaYEHUN QPYHKIMH

IIpakTnueckoe 3ansaTue 8. Iloctpoenue rpagukoB ¢ UCIIONIB30BAHUEM allllapara
MaTeMaTUYeCKOro aHaJln3a

IIpakTnyeckoe 3ansaTHE 9. TOCTpOEHUE TPAPUKOB C UCIIOIH30BAHUEM allllapara
MaTeMaTUYeCKOro aHajin3a

Tema 4.8 [lepBooOpaznas
¢ynkuuu. [Ipasuna
HaXO0XKJICHHS
NepBOOOPA3HBIX

Conep:kaHue y4eOHOTo MaTepuaa

KOM6I/IHI/IpOBaHHOe 3aHATHC

O3HaKOMJICHHE C IOHSITHEM MHTErpasia u neppooOpasHoit st yHkumuu y=f(x).

Pemenuie 3a1a4 Ha CBSA3b MEPBOOOPA3HOM U €€ MPOU3BOIHOM, BHIYHCICHUE
nepBooOpazHo it faHHor QyHKIuH. Tadmua hopmys i1 HaX 0K ICHUS
nepBooOpasHeIX. V3yueHne mpaBuiia BEIYKMCICHHSI TIEPBOOOPa3HON

Tema 4.9 ITnomans

Coneprxanne y4eOHOT0 MaTepuasia
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KPUBOJIMHEHHON
Tpaneruu. @opmyna
Herotona — Jleitbuuia

KomMOuHmpoBanHoe 3aHsTHE

3azna4yu, IPUBOAAIIMUE K TIOHATHIO OIPEAECICHHOTO UHTErpajia — O BBIYMCICHUU
IIJIOIAAM KPUBOJIMHENHOM Tpanenuu. [lonsaTue onpenenéHHoro nHTerpania.

['eomerpuueckuii u PU3NUECKHUI CMBICT ONIPEASIICHHOro HHTeTrpana. dopmyna

Hrrorona — Jleitbuuria. 4
Pemenue 3a1a4y Ha MpUMEHEHNUE UHTETpaa Ui BIYUCICHUS (PU3NUECKUX
BEJIMYMH U TUIOIIAICH
Tema 4.10 Pemenue 3agau. | Coneprkanue yaeOHOTO MaTepualia
[IpousBoHas u KombunnpoBanHoe 3ansrue
nepBooOpasHas GyHkuuu. | Gopmyisl U npasuia qudpepentuposanus. Mccnenosanue GyHKIui ¢
MTOMOIIBI0 TPOU3BOAHON. Hanbonbiiee 1 HauMeHblee 3HaueHUs (yHKIUH. 2
Brruucnenne neppoo6pasznoii. [lpumenenne neppoodbpazHoit
KonTtpoabnas pa6ora 4 @opmynsl 1 nmpasuiia AuQhepeHnpoBaHHs.
NccnenoBanme GpyHKIMIA ¢ TOMOIIBIO PON3BOAHON. Hanbombimee u 2
HauMEHbIIIee 3HAYCHUS PYHKIIUH.
Brruucnenne neppoo6pasznoit. [lpumenenne nepBoodbpazHoit
Pa3nen 5. [Ipsimble U mi1ockocTH B mpocTpancTBe. KoopanHaThl H BEKTOPHI B MPOCTPAHCTBE 30
Tewma 5.1. OcHOBHBIE Coaep:xaHue yueOHOro MaTepuaJia
MIOHSTHSI CTEPEOMETPHUU. KombunmnpoBanHoe 3ansrue
Pacrnionoxenne npsiMeix v | Ipeamer crepeomerpuu. OCHOBHBIC TIOHSATHS (TOUYKA, MIPSAMasi, INIOCKOCTb,
IIJIOCKOCTEN npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekaromuecs,
NapajuieIbHbIE U CKPEIIMBAIOIIUECS MTPSIMBIE. 4
VYron Mexay npsMbIMU B TIpocTpaHcTBe. [leprneHuKysIpHOCTb MPSMBIX.
OCHOBHBIE TPOCTPAHCTBEHHBIE QUTYPHI
Tema 5.2. Conep:xaHue yueOHOro MaTepuaJia OK 01, OK 03,
ITapannensHOCTh NpsAMBIX, | KoMOMHUpOBaHHOE 3aHATHE OK 04, OK 07,0K 11
MPSIMOY U TJIOCKOCTH, [TapannenpHble npsimas v miockoctb. Onpenenenue. [lpusnak. CoiicTBa.
IIIOCKOCTEN [Tapannensnbie minockoctu. Onpenenenue. [Ipuznak. Ceoiictea. Tetpasap u ero
aneMeHThl. [lapamienenunen u ero 31eMeHTHI. 6
CgolicTBa MPOTUBOMOJIOKHBIX TPAHEN U JUArOHANEH mapauiesienunea.
IlocTpoeHNE OCHOBHBIX CEYEHUN
Tema 5.3. Conep:kanue y4eOHOTo MaTepuaa
[lepnenauKyISIPHOCTH KoMbuHnpoBanHoe 3aHsTue
IPSAMBIX, IPAMOHA U [Tepnengukynspasie psMele. [lapanienbabie TpsMbIE, TEPIICHINKYIISTPHBIE K
IJIOCKOCTH, MJIOCKOCTEN TJIOCKOCTH. 4

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOM U TNTIOCKOCTH
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Tema 5.4. Ilepnienqukynsap
Y HakJoHHasA. Teopema o
TpeX NepIeHIUKYIIsIpax

Coaep:xaHue yueOHOIro MaTepuaJia

KomOunMpoBaHHOE 3aHATHE

IlepnenuKkynsap U HaKJIOHHAs. TeopeMa O Tpex NEePHEHAUKYIIAPax. YOI MEXKIY
IIPSIMOM U TNIOCKOCTBIO.

VYron mexay miockocTsmu. [leprnenankynspHble NI0CKOCTH. 4
PaccrosiHus B pocTpaHCcTBe
Tema 5.5. Koopaunatet u | Conep:kanue y4eOHOr0 MaTepHajia
BEKTOpEI B ipocTpancTBe | KomOMHUpOBaHHOE 3aHATHE
JlekapToBbI KOOPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTse. CroxeHue
Y BBIYUTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA HA YUCJIO. 4
CkansipHoe mpou3sBeieHrne BeKTopoB. [Ipocreiiniue 3a1auu B KOOpAMHATAX
Tema 5.6. IIpsmble u IIpogeccnonanbHO-0OpHEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHMe TPUKJIATHOTO
IUIOCKOCTH B MOJYJ11)
MPaKTUYECKUX 3aJa4ax IIpakTnuyeckoe 3ansiTue 10. BzaumHoe pacnonoxeHue NpsMbIX B
npoctpanctse. [lapamiensHOCTh MPSIMON U TUIOCKOCTH, APAJUIETBbHOCTD
IUIOCKOCTEH, NEePIEeHAUKYISIPHOCTb MJIOCKOCTEH. 5
IIpakTnueckoe 3anaTHe 11. Pacrionoxenue npsmsIx U MJIOCKOCTEN B
OKpY’KarolieM Mupe (IpUpoJie, ApXUTEKTYPE, TEXHHKE).
IIpakTnyeckoe 3ansitue 12. Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 33134
Tema 5.7 Pemenne 3anad. | Cogep:kaHue y4eGHOTo MaTepuajia
[IpsiMble U MIIOCKOCTH, KonTtpouabHas pa6ora 5. PacnionosxeHue NpsMbIX U IUIOCKOCTEH B
KOOpJIMHATHI M BEKTOPBI B | MpocTpaHCTBE. [lepneHInKynsipHOCTb U NapajuIeIbHOCTD MIPSIMBIX U IIJIOCKOCTEH. 5
MIPOCTPAHCTBE JlexapToBbI KOOPJIMHATHI B TpocTpaHcTBe. BekTopsl B ipocTpancTBe. CloXKeHe
Y BBIYUTAaHUE BEKTOPOB. ¥ MHOKEHHE BEKTOpa Ha uncio. KoopanHaTel BEKTOpa
Pa3nen 6. MHOTOrpaHHUKH M TeJia BpalleHUust 32
Tema 6.1 ITpusma, Coaepxkanue yueOHOIro MaTepuaJa
napajuiesienumne, Kyo, KombuHnpoBanHoe 3aHstue
nipaMu/ia 1 uX CCHCHUA [Tpu3ma (HaKkJIOHHAs, psiMasl, IPaBUIbHAS) U €€ DJIEMEHTHL.
[Tapannenenunen. CBoiicTBa npsiMoyrojasHoro napauienenunena. Kyo. 6 OK 01. OK 04
[Inpamuna u e€ snemenTshl. [IpaBriibHas nupammuaa OK 0 6’ OK 07’
Tema 6.2 [IpaBunbHbIE Coaepxanue yueOHOro MaTepuaa ’
MHOTOTPaHHMKH B Xku3HU | KomMOWHUpOBaHHOE 3aHATHE
[Tnomianp moBepxHOCTH MHOTOrpaHHUKOB. [IpocTeiinme koMOMHaIMK
MHOT'OTPaHHHUKOB. 4

Brruucnenue 351eMeHTOB MPOCTPAaHCTBEHHBIX (uryp (p€Opa, TuaroHaIu, yriibl).
[IpaBusIbHBIE MHOTOTPAHHUKHI
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Tema 6.3
Hwmuaap, KoHycC, map u
WX CECUCHUS

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJIePKaHUE (COePKAHUE TPUKIIATHOTO
MO/1YJIfA)

IpakTuyeckoe 3ansaTue 13.1umuuap, koHyc, chepa u map. OCHOBHBIC
CBOWCTBA MPSIMOTO KPYTOBOTO IWJIMHPA, IPSIMOTO KPYTrOBOTO KOHYCA.
N3o0paxkeHne Ten BpalieHus Ha III0CKOCTH. Pa3BEépTka muimmHApa u KOHyca

. 4
IpakTuyeckoe 3ansTue 14. [lpencrasienne 06 yceu€nnom konyce. CeueHus
KOHYyca (IapaiieIbHOE OCHOBAHUIO U IIPOXOJSIIEE YEPE3 BEPIINHY), CEUEHHUS
IIMHApPA (apajyIesIbHO U MePIEeHIUMKYIISIPHO OCH), CEYEHUX 1Iapa.
Tema 6.4 O6beMbI u Coaep:xaHue yueOHOro Marepuajia
IIJIOIIAIU ITIOBEPXHOCTEN KomOunupoBaHHoe 3aHsTHE
TeJ O06wem npsimoyrosbHOro napauienenunena. Oovem kyoa.
OO6beMbI IPSMOI IPU3MBI M IUIIMHPA. 8
O0Bembl MMpaMK/JIbl U KOHYCA.
O6bem mapa
Tema 6.5 [Tpumepsr IIpodeccnonanbHO-OpHEeHTHPOBAHHOE CO/IepKaHue (Co/lepKaHNe MPUKJIATHOTO
CUMMETpUH B ipodeccurt | MOIYJIst)
IIpakTnueckoe 3anaTue 15. [loHsTHE O CUMMETPUU B IPOCTPAHCTBE
(eHTpasbHasI, OCeBast, 3epKajIbHas).
IIpakTuyeckoe 3ansTue 16. O600IICHNE TPEACTABICHUH O PABUIIBHBIX 4
MHOTOIpaHHHKaX (TeTpas’ap, KyO, OKTa3aAp, 10JIeKadAp, HKOCAdP).
[Tpumepsl cumMMmeTpuii B mpodeccun
Tema 6.6 Pemenue 3anad. | Cogep:kaHue y4eGHOTo MaTepuajia
MHoOrorpanHukHu u tena KomM0OuHnpoBanHoe 3aHsTHE
BpalIeHUs IImomann NOBEPXHOCTH MHOTOI'PAaHHHUKOB 1 TE€JI BpalllcHU 4
O6beMbI NOBEPXHOCTH MHOTOI'PAHHUKOB U TEJl BPALLICHUS
Kontpoabnas padora 6. O0beMbI H TUIOMIAN TOBEPXHOCTH MHOTOTPAHHUKOB U 5
TeJ BpalleHHsI
Pa3nes 7. DjieMeHTHI TeOpUH BEPOSITHOCTEH M MATEMaTHYeCKOH CTaATHCTHKH 26
Tema 7.1 CoObiTHE, Coaepxanue yueOHOIro MaTepuaa
BEPOSTHOCTH COOBITHS. KomM0OunnpoBanHoe 3aHsTre
Cnoxenue u yMHOXKeHHE | COBMECTHBIC i HECOBMECTHBIE COOBITHS. T€OpEMBI O BEPOSATHOCTH CyMMBI OK 02, OK 03, OK
BEPOATHOCTEU COOBITHII. Y CITOBHASI BEPOSITHOCTD. 4 05, 0K 09, OK 11

3aBUCHMBIC U HE3aBUCUMBIE COOBITHS. TEopeMbl O BEPOSTHOCTH IPOU3BEICHUS
COOBITHI

Tema 7.2 BeposTHOCTB B
PO eCCHOHATBHBIX

IIpo¢deccnonaibHO-OPHEHTHUPOBAHHOE COAEPKAHUE (COAePKAHUE TPUKJIATHOTO
MOYJIs1)
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3agadax

IIpakTuyeckoe 3ansitue 17 TeopeMbl 0 BEPOATHOCTH CYMMBI COOBITHIA.
VYcnoBHas BEpOSITHOCTh. T €0pEMBbI O BEPOSITHOCTH MTPOM3BEICHUS COOBITHIA

IIpakTnyeckoe 3anaTne 18 OTHOCUTENBHAS YacTOTAa COOBITHS, CBOMCTBO €€

YCTOWYUBOCTH. 8
IIpakTnyeckoe 3ausitue 19 Cratuctuyeckoe onpeeneHrne BEPOSTHOCTH.
IIpakTnyeckoe 3ansitue 20 OneHKa BEPOITHOCTH COOBITHS

Tewma 7.3 JluckpeTtHas Copep:kanue y4eOHOIro MaTepuaJa

cilydaiiHas BEJIMYHHA, KomOuHupoBaHHoe 3aHsTHE

3aKOH €€ paclpeleICHUs Bunpl cnyyaitneix BenmnuuH. OnpeneneHne JUCKPETHOM CIIy4ailHOW BEJIMYUHBI.
3aKoH pacnpeereHus] JUCKPETHOM CIIydailHOW BETMYUHBI. 4
UucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aillHOW BEJIMYUHBI

Tema 7.4 3amaun Coaep:xaHue yueOHOro MaTepuaJia

MaTeMaTU4eCKOu KomOnHupoBaHHoOe 3aHATHE

CTaTUCTUKH. IlepBuunas 006paboTKa CTATUCTUYECKUX TAHHBIX.
UucnoBble XapaKTEpUCTUKH (CpesiHee apudmMeTnyeckoe, MeAMaHa, pa3max, 6
JUCTICPCHS ).
Pabora ¢ Tabnunamu, rpadukaMu, quarpaMMamu

Tema 7.5 DnemMeHThI Coaep:xanue y4eOHOIro MaTepHuaJia

TEOPUH BEPOATHOCTEN U KomOnHupoBaHHoe 3aHATHE

MaTeMaTHYECKON Bunsl coObITHI, BEpOATHOCTH cOOBITHH. Cll0’KE€HHE U YMHOXEHHE BEPOSITHOCTEH.

CTaTUCTHKH JluckpeTrHas ciaydaliHasi BEJIMUMHA, 3aKOH €€ pacrpeiesieHus. 3aaaqn 2
MaTEMaTHYECKON CTATUCTUKH.
KonTpoabHasi padora 7  Bujsl coObITHIA, BepOSTHOCTH cOObITHH. CllojKeHHe
Y YMHOKEHHE BEPOSATHOCTEN. JIMCKpEeTHAs CilydaiiHasl BEIMYMHA, 3aKOH €¢ 2
pacnpeneneHus. 3aJaud MaTeMaTHYeCKON CTATUCTUKH.

IIpomexyTounas arrecranus (IK3amMeH) 18

Bcero: \ 252
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3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JMCHUIJIMHBI T0JKHBI ObITh MPETYCMOTPEHbI CJIeAyIolue
crennaJbHble MOMeIeHHS

Peanu3arust mporpaMmbl JUCHHUILTAHBI TPEOYeT HATMYUS y4eOHOrO KaOMHETa MAaTEeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJIOYHBIC MECTA IO KOJMYECTBY O0YJarOIIUXCS;

- pabouee MecTo IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TTOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoecCHOHAIEHO OPUCHTUPOBAHHBIC 3aJaHHS,

- MaTepHuaJIbl HK3aMeHa.

TexHuueckue cpencTBa 0OydeHus:

- IEPCOHATILHBIN KOMITBIOTED C JIUIICH3HOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopMmanmoHHoe obecrniedeHHe peajin3aluu NpPorpaMmmbl

OcHOBHbIE HCTOYHHMKH:

1. Mep3mak, A. I'. Maremaruka. AnreOpa W Havajla MareMaTudeckoro aHanuza: 10 kmacc:
yrayOn€éHHbI ypoBeHb: yueOHuK / A. I'. Mepsmsik, JI. A. Homuposckuii, B. M. IlomsikoB; o
penakuueit B. E. Ilogonbckoro. — 7-¢ u3a., crep. — Mocksa: [Ipocsemienue, 2023. — 476 ¢. —
— ISBN 978-5-09-103607-7. — URL.: https://e.lanbook.com/book/334469.

2. Mep3nak, A. I'. Maremaruka. AnreOpa ¥ Havajla MaTeMaTH4YecKoro aHammsa: l1-i kiacc:
yrayOn€éHHbIN ypoBeHb: yueOHuK / A. I'. Mepssik, JI. A. Homuposckuii, B. M. IlomsikoB; o
penakmueit B. E. ITomonbckoro. — 6-e¢ m3a., crep. — ISBN 978-5-09-103608-4. — Mocksa:
[Mpocemienue, 2023. — 412 ¢. — URL: https://e.lanbook.com/book/334472.

3. Mepansk, A. I'. Marematuka. ['eomerpust: 10-i kmacce: yriryOn€HHbI ypoBeHb: yueOHUK / A. T
Mep3nsxk, 1. A. Homuposckuii, B. M. Ilonsxos; nox pegakuueit B. E. Ilogonsckoro. —  7-e
u3n. — Mocksa: IlpocBemenue, 2023. — 272 ¢. — ISBN 978-5-09-103609-1. — URL:
https://e.lanbook.com/book/353663.

4. Mep3nsk, A. I'. Matematuka. ['eomerpus: 11-if kiacc: yriayOonéHHbiil ypoBeHb: yueOHUK / A. T,
Mep3nsxk, 1. A. Homuposckuii, B. M. Ilonsakos; nox pexakuueit B. E. [lononsckoro. —  7-e
u3n., crep. — Mocksa: Ilpocsemenne, 2023. — 254 ¢. — ISBN 978-5-09-103610-7. — URL:
https://e.lanbook.com/book/353666.

5. MaremaTuka: anrebpa M Hadaja MaTeMaTUYeCKOro aHajiu3a, reomeTpus. Anredpa W Hayana
MaTteMaTHueckoro aHanusa. 10—I11 kmaccbl: 6a30Bbli U yrinyOnéHHbIN ypoBHU: yueOHuk / 11I. A.
Amumos, HO. M. Komnsirun, M. B. Tkauésa [u ap.]. — 11-e uzn., ctep. — Mocksa: [Ipocsenienue,
2023. — 463 c. — ISBN 978-5-09-107210-5. — URL_: https://e.lanbook.com/book/334391.

JlonoTHUTE/IbHbIE HCTOYHUKU:

1. Maremaruka: anredpa U Hayaja MaTeMaTH4YecKoro aHanuza, reomerpus. ['eomerpus: 10—11-i
KJacchl: 06a30BbIN U yriayOnéHHbIM ypoBHU: yueOHuk / JI. C. ArtanacsH, B. @. byry3os, C. b.
Kamomues [u np.]. — 11-e u3n., crep. — Mocksa: [IpocBemenune, 2023. — 287 ¢. — ISBN 978-
5-09-103606-0. — URL.: https://e.lanbook.com/book/353669.
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIMHBI

KoHTpo.1b ¥ OLeHKa pe3yabTaToB OCBOEHUS 00I1e00pa30BaTeNbHON AUCIUILIMHBI PACKPBIBAIOTCS

qcpes3 JAUCHUIIIIMHAPHBIC

pe3yabTaTHL,

HaITpaBJICHHBIC Ha

dbopMupoBaHue  00MIUX

npodeccHoHaIbHBIX KOMIIETCHIUI 110 pa3ieslaM U TeMaM COZIepKaHus y4eOHOro MaTepHaa.

n

Oob6masi/mpodeccnoHabHasA Pa3zgen/Tema THun oeHOYHBIX
KOMIIETEeHIHSA MeponpHusITHsI
OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue

pelieHHs 3a1a4
npoecCHOHATBLHOM
ACATCIIBHOCTH NPUMCHUTCIIBHO K
Pa3IUYHBIM KOHTEKCTaM

o/ct, 1.4.

P 2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temrr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9,

YerHbll onpoc
MaremaTudecKuid JTUKTAaHT
NunuBunyanbHas
CaMOCTOSITENIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX PadoT
KontposbHas padota

4.10 Brimonnenue 3aganuii Ha
P 5, Temnr 5.1, 5.2, 5.3 I1- JK3aMeHe
o/c,5.4,5.5,5.6
P 6, Temnl 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8

OK 02. Ocy1iecTBisATh MOUCK, P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

aHAJIN3 M HHTEPIIPETALIHIO
nHpopmanuu, HeoOXOAMMOMN IS
BBITTOJIHEHHMS 33124
npoQecCuOHAILHON
JIEITENHLHOCTH.

o/c, 1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 I1-0/C,
73,74

YcTHBIN onpoc
MaremaTudecKuii JUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
KonTponbnas pabota
BrinmonHenue 3aganuii Ha
JK3aMEHE

OK 03. Ilnanuposats u
peann30BhIBaTh COOCTBEHHOE
po(hecCuOHATIBHOE U JTMYHOCTHOE
pa3BuTHE.

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.61II-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temrr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 6, Temn1 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8
P 7, Temnr 7.1, 7.2 TI-0/cC,
73,74

TecTtupoBanue

VYerHbli onpoc
MaremaTudeckuii TUKTAHT
NunnBunyansHas
camocTrosTeNnbHas paboTa
IIpencraBnenue pe3ynbTaToB
MPAKTUYECKHUX padoT
KonTponbnas pabota
BrinmonHenue 3amanuii Ha
JK3aMecHE
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OK 04. PaboTtaTh B KOJIJICKTUBE H
KoMaH[e, 3pHEKTUBHO
B3aMMOJICHCTBOBATh C KOJUIETaMH,
PYKOBOJICTBOM, KJIMCHTAMHU.

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P2, Temer 2.1,2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,

TectupoBanue

VYerHbll onpoc
MaremaTudecKnid JTUKTAHT
NunuBunyanbHas
CaMOCTOSTENIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadoT
KontposbHas padota

4.10 Brimonnenue 3amanuii Ha

P 5, Temsr 5.1, 5.2, 5.3 I1- DK3aMCHE

o/c,5.4,5.5,5.6
OK 05. OcymectBnsite yctHyto | P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue
MMCbMEHHYIO KOMMYHHKaIUIO Ha | 0/C, 1.4, YcTHBI#I onpoc
rOCYIapCTBEHHOM SI3bIKE C P 3, Temsr 3.1, 3.2, 3.3, 3.4, | MaremaruuecKkuii JTUKTAHT
y4eToM 0coOeHHOCTEeH 35, 3.6 WuauBuayanbHas

CONHUAIIBHOI'O U KYJIBTYPHOT'O
KOHTCKCTA.

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 TI-0/cC,
713,74

camocrosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX padboT
KonrponsHas pabora
BrinosnHenue 3a1anuii Ha
HK3aMeHe

OK 06. IIposiBiATH rpaxk1aHcKo-
NaTPUOTHYECKYIO MTO3UIIHIO,
JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaIUIIHOHHBIX
00IIIeYeIOBEYCCKUX [IEHHOCTEH,
MPUMEHSITh CTaHIAPTHI

AHTUKOPPYINIUOHHOI'O ITIOBCACHUA.

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 4, Temrr 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectupoBanue

YcTHBIN onpoc
MaremaTuuecKuil TUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
KonTponbnas pabota
BrinonHenue 3a1anuil Ha
JK3aMeEHe

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO OKpYKaroLen
Cpempl, pecypcocOepexeHHIo,
3¢ (PEeKTUBHO AEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIIHSIX.

P 2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6 II-o/c, 2.7

P4, Temnr 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 5, Temrr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

TecTtupoBanue

VYerHbli onpoc
MaremaTudeckuii TUKTAHT
NHnnBunyansHas
camocTrosTeNnbHas paboTa
IIpencraBnenue pe3ynbTaToB
MPAKTUYECKHUX padoT
KonTponbnas pabota
BrinmonHenue 3amanuii Ha
JK3aMecHE

OK 09. Ucnonb3oBath
WH(pOpPMAITMOHHBIE TEXHOJIOTHH B
npodhecCHOHANBHOM
NEeSITETbHOCTH.

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.
P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

TectupoBanue

YcTHBII onpoc
MaremaTudecKuidi JUKTaHT
NunuBunyansHas
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P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8

P 7, Temsr 7.1, 7.2 II-o/c,
73,74

camocTosiTeNbHas paboTa
IIpencrasnenue pe3yabTaToB
NPaKTUYECKUX paboT
KonrponsHas pabora
Brimmonnenue 3amanui Ha
9K3aMeHe

OK 11. Mcnonp30BaTh 3HaHUS 110
(uHAHCOBOW TPAMOTHOCTH,
IUTAHUPOBATh
peINPUHIMATENbCKYIO
JeSITeIbHOCTD B
npodeccruoHaabHOHI chepe.

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 2, Temn1 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temnr 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temsr 7.1, 7.2 II-o/c,
713,74

TectupoBanue

VYerHbli onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
KonTponbhas pabota
Beinonnenue 3aganuii Ha
JK3aMEHe
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