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[Iporpamma cocTaBiieHa B COOTBETCTBUM C TpeOoBaHUsMH DenepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJapTa cpeAaHero (MOJIHOro) OoOIIero
oOpazoBanus, denepaibHOrO TOCYJIaPCTBEHHOTO 00pa30BaTENIbHOTO CTaHJapTa
CpeaHero MpoQecCHOHATbHOTO O0pa30BaHMUS MO CHEMUAIBHOCTH Ha OCHOBE
[IpumepHoii  mporpaMmbl  00IIe0Opa3oBaTEIbHON  yueOHOM  JUCIUTUIHMHBI
«MaremaTuka» uid  Opo(EeCcCHOHANBHBIX  00pa30BaTElIbHBIX  OpraHU3aLUil
(MucTuTyT pa3Butus npodeccuoHanbHoro obpaszoBanus, Mocksa, 2022 r.) mid
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1. O0mas xapakrepucTuka padoydeil nporpaMmbl 0011e00pa30BaTEeIbHOM
AUCHMIINHBI «MaTemMaTuka)

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHOHATbHOI
o0pasoBareabHoil nporpammsl CIIO:
O6mieoOpazoBaTenbHas IUCHUIUIMHA «MaTeMaTukay sBIseTcs: 00s13aTeIbHON
4acThIO 00I11€00pa30BaTEIBHOTO KA 00pa30BaTEIbHON MPOTPaMMbI B
cootBeTcTBUM ¢ DI'OC 10 CrenUanIbHOCTH:

08.01.28 Macrep OTIEIOYHBIX CTPOUTEIBHBIX U ICKOPATUBHBIX padOT

1.2. llesan u miIaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Heab AucCUMIIAHBI

Conepxanue IPOTPAMMBI 00111600 pa30BaTEIbHOM JACIUTUIAHBI
«MareMaTuka» HampaBJI€HO Ha JIOCTW)KEHHE pe3yJIbTaTOB €€ W3Yy4YCHUs B
cootBercTBUM C TpeboBanusimu PI'OC COO c¢ yuerom mpodeccruoHanbHON
HarnpasieaHocTi ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHHA 001Ieo00pa3oBaTeIbHOM
aucuIIMHBI B c0oTBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne TUCUUIUIMHA UMeeT pu popmupoBanuu U pa3Butun OK u
I[IK (OK ykazwigatomcsi uz Hosoco makema DI'OC CIIO 2022 2o00a no

npogheccuu/cneyuaibHocmu).



O01mme KOMIIEeTEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

O6mue!

JIuCunIIMHAPHbIE

OK 01 Bsi6upats criocoOsbr
[peLICHUS 3a1a4
podhecCHOHATBLHOM

e TeIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYIY,
MacTepCcTBa, TPYIOII00UE;
- TOTOBHOCTh K

OCO3HAHHE IICHHOCTH
aKTUBHOM  JCATCIBHOCTH
TEXHOJIOIMYECKOW U COLMAIIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M
CaMOCTOATENIbHO BBINOJIHATH TAKYIO S TEIbHOCTD;

- HHTEpEC K Pa3IMYHbIM cdepam MmpodhecCHoHaATbHOM]
ITeATEeIIbHOCTH,
OBiajcHue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABaTECIbHBIMU JCHCTBUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENILHO dbopmynupoBaTh y
aKTyalu3upoBaTh NpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHBIH NPHU3HAK WIIU
OCHOBAaHUA JIA CpaBHeHI/ISI, KJ'IaCCI/Iq)I/IKaIII/II/I n
000OIICHHUS;

- ONpeAeNATh  IeIu

MMapaMETPhI 1 KPUTCPHUU UX JOCTUIKCHUSA

JACATCIIBHOCTH, 3aJaBaTh

- BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUUA B
PACCMATPUBACMBIX SABJICHUMAX,

-BJIAJICTh METOIAMHU JIOKA3aTEIbCTB, AITOPUTMAMU PEIICHHS
3asad; yMeHue (HOpMyIHUpOBaTh ONPEACICHUS, aKCHOMBI 1
TCOPCMBI, MIPUMCHATH UX, IPOBOJAUTH JOKA3aTCIIbHLIC
pacCy>KICHHUS B XOJI€ PEIICHUS 3a/1a4;

- YMETh OIEPUPOBATH MOHATHSIMHU: CTCIICHb YUCIIA, JIorapupm
YKCIIa; YMEHUE BBIIOJHATH BHIYMCIICHUE 3HAUCHHUN U
peoOpa30BaHus BBIPAKEHHIA CO CTEIICHSAMU | JIorapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETH OIIEPUPOBATH IIOHATUSIMHU: PAllMOHAJIBLHBIE,
MPpPalHOHAIBHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,
morapuMudecKrue, TPUrOHOMETPUICCKUE YPABHEHUS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh ONEPUPOBATH MOHATUAMU: (QYHKIIHS, HETIPephIBHAS

(b yHKIHS, TPOU3BOIHASA, TIEpBOOOpa3Hasi, ONpeaeIeHHBIN
MHTETPA; yMETh HAXOIUTh MPOU3BOAHBIE TIEMEHTAPHBIX
(yHKIMI, UCIIOJIb3YS CIIPABOYHBIE MaTepUalbl; UCCIIEOBATh B
HpOCTGfIHIPIX cirydasax q)YHKIII/II/I Ha MOHOTOHHOCTbB, HAXOIUTh
HauOO0JIbIINE U HAMMEHbIINE 3HaUeHUs (QYHKIUN; CTPOUTH
rpa UK MHOTOYJICHOB C HCIIOJIb30BAHKMEM allapara
MaTeMaTHYeCKOT0 aHalln3a; MPUMEHSIThH MPOU3BOAHYIO TPU
pEIIeHNH 3a7a4 Ha JBMKEHUE; pelIaTh MPAKTUKO-
OpUEHTUPOBAHHBIC 3a/1a4H Ha HAUOOJIBIIINE U HANMEHBIITHE
3HAYCHUS, HA HAXO0XICHNE TTyTH, CKOPOCTU U YCKOPEHHUS;

1 YKa3bIBaOTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3yabTaTtbl 3 ®rOC COO (B nocneaHel pegakumm ot 12.08.2022) 8 oTrnaronsHol dopme, popmmpyembie
06uieobpasoBaTeibHOM ANCLUNANHON
2 AucumnanHapHble (NpeameTHbIe) pe3ynbTaTbl YKa3blBatOTCA B COOTBETCTBMM C MX NOJHbIM nepeyHem 8o ®rOC COO (B nocneaHel peaakumm ot 12.08.2022




- BHOCUTh KOPPEKTUBHI B JICATEIHLHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IEJISIM, OLIEHUBATH PUCKU
[MOCJICICTBUM ACATCIBHOCTH;

- pa3BUBAaTh KPEATUBHOE MBIIUJICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIEM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HABBIKAMH Y4€OHO-HMCCIIEI0BATEIbCKON Ul
[MPOCKTHOHN JIEATSIBHOCTH, HABBIKAMH pa3peIleHUs]
pooIieMm;

- BBUSIBJIATH TPUYUHHO-CIICJICTBEHHBIC CBSI3U U
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATH THIIOTE3Y €€
[PEIICHN S, HAXOIUTh ApTYMEHTHI IJIS I0KA3aTeIbCTBA|
CBOMX YTBEp)KIEHUH, 3aJaBaTh MapaMeTphl U
KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pELICHUS]

3aga4u pe3yiibTaTbl, KPHUTHYCCKU OLCHUBATH HUX|

JIOCTOBECPHOCTb, MNPOTrHO3UPOBATH HN3MCHCHHE B
HOBBIX YCJIOBUSX;
-- YMCTb IICPCHOCUTH 3HAHUA B IMO3HABATCIIBHYIO U

IIPAKTUYICCKYIO o0iactu KU3HCACATCIIBHOCTH,

- yMeThb MHTETPUPOBATh 3HAHUS U3 PAa3HBIX
MpeIMETHBIX 00IacTei;

- BBIIBUTaTh HOBBIE HIIEH, npeJiaraTh
OpPUTHHAILHBIC TTOIXO/IBI U PELICHHUS;

1 CIIOCOOHOCTD AX HCIIOJIL30BAHUS B

[TO3HABATEIIBHON U COLMAIBHON IPAKTUKE

- YMETh OIEPUPOBATH MOHATHAMU: PAlMOHANbHAS (PYHKIHS,
nokaszareiabHas QYHKIMA, CTeNICHHAA (yHKIINA,
iorapugmuueckas QyHKIUS, TPHTOHOMETPHUYECKIE (DYHKIIUH,
0OpaTHble GYHKLNHU; YMEHHE CTPOUTH I'PpaMKH U3y4EHHBIX
(yHKLUH, UCIIOIB30BATh I'PaUKH NPH U3YUYEHUH ITPOLIECCOB U
3aBUCUMOCTEH, IPU PELIEHUH 3a/1a4 U3 APYruX y4eOHbIX
[IPEeMETOB U 33aJa4 U3 PeallbHOM KU3HH; BbIpaXaTh (popMyIaMu
3aBHCUMOCTH MEX/y BETHUYNHAMH;

- YMETh pelIaTh TEKCTOBBIC 331a4H Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, TOJHM U YaCTH, Ha IBM)KEHHUE, paboTy, CTOMMOCTh
TOBApOB M YCIJIYT, HAJIOTH, 33J]a4K U3 00JIaCTH YIPaBICHUS
ITMYHBIMU M CEMEMHBIMU (PMHAHCAMU ); COCTABIIATh BBIPa)KEHUS,
YpPaBHEHMsI, HEPAaBEHCTBA U MX CHCTEMBI 10 YCIOBUIO 3aj1auH,
MCCIIe10BaTh [TOJyYEHHOE pelleHHE U OLlEHUBATh
[PaBON0I00HOCTh PE3YJIbTATOB;

- YMETh ONIEPUPOBATH MOHATHIMU: CpEHEE apu(PMETHIECKOE,
MenraHa, HanOoJbIiee M HauMEHbIIee 3HAUYCHHSI, pa3Max,
ECTIepCHs], CTaHIApPTHOE OTKJIOHEHHE YHCIIOBOTO HAbopa; yMeTh
M3BIICKATh, MHTEPIPETHPOBATH HHPOPMAITHIO, IPEIICTABICHHYIO B
TabIuIax, Ha IarpamMmax, rpaukax, OTpaskarollyro CBOHCTBa
[peaTIbHBIX MPOLIECCOB U SBJICHUN; IPEACTABIATh HHPOPMALIUIO C
[OMOILBIO TAOJIMII U TUarpaMM; Uccae10BaTh CTATUCTHYECKUE
ITaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpauecKuX METOJI0B U
PIIEKTPOHHBIX CPE/ICTB;

- YMETh ONIEPUPOBATH MOHATHUAMMU: CIIYHalHBIA ONBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CITYYaHHOTO COOBITHS; yMEHUE BBIUNCIIATH
BEPOSITHOCTH C MCIIOJIb30BAaHHEM TPaPUUECKUX METOIOB;
MPUMEHATH (OPMYJITBI CIIOKEHUSI H YMHOKEHHS BEPOSITHOCTEH,




KOMOWHATOPHBIE (DaKThI U (POPMYIIBI IPH PEILICHUH 3aa4;
OLICHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aifHBIMU BETUYMHAMH; YMEHUE TIPUBOIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX U
OOIIIECTBEHHBIX SBICHUSIX;

- YMETh ONEPUPOBATh NOHATHUAMU: TOUYKA, IpsAMasi, INIOCKOCTH,
[POCTPAHCTBO, ABYTPAHHBIIN Yrojl, CKPEIIMBaIOIIUeCs NpsMbIE,
MapajuIeIbHOCTh U MEPIIEHANKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEXKAY MPSMBIMH, YTOJI MEXY IPSIMOH U TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
PAcCTOSIHUE MEXIY MPSMBIMHU, PACCTOSTHUE MEKIY TUIOCKOCTSIMH;
YMEHHE MCIIOIb30BaTh IIPH PEIICHUH 33/1a4 U3y4CHHBIE (aKThl U
TEOpEeMBbI INIAHUMETPHU; YMEHUE OIICHUBATh pa3Mepbl 00bEKTOB
OKpYXKaIOLIEero MHUpa;

- YMETh ONEPUPOBATH MOHATHSIMU: MHOTOI'PaHHUK, CEUECHHE
MHOTOTpaHHHKA, KyO, ImapauieNenure, pu3Ma, TupamMu/Ia,
(urypa v MOBEepXHOCTH BpallleHHs, IIHIIMHIP, KOHYC, Imap, chepa,
ceueHus (pUTypBI BpallleH!s, TNIOCKOCTbh, KaCaloMIascs Chepsl,
[MUTMHIPA, KOHYCA, TUIONIA b IIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYCa, IWINHPA, IJI0Iaas chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMu/Ibl, IPU3MBI,
[UIMHpA, KOHYCa, [1apa; yMeHHe N300pakaTb MHOTOTPaHHUKH U
MOBEPXHOCTHU BPAIIECHUS, UX CEYEHUS OT PYKH, C TOMOIIBIO
UEePTEIKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPAaBUIHLHBIE MHOTOTPaHHUKH;

- YMETh ONEPUPOBATH MOHATHSIMU: JIBIYKEHHE B TIPOCTPAHCTBE,
Mo 100HBIE (PUTYPHI B TIPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHUE




rUIoIaAel MoBepXHOCTeH 1 00BEMOB OJOOHBIX (UTYp TIPU
[pELICHUY 3a/1a4;

- YMETb BBIYUCIIATH TEOMETPUUECKNE BEIMUNHBI (JIMHA, YTrOJ,
[U10111a1b, 00BEM, TUIONIA/lb IOBEPXHOCTH ), UCTIONIb3YS
M3ydeHHbIE POPMYJIBI U METOBI;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSIMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOYKHU, BEKTOP, KOOPAUHATEI BEKTOPA,
CKAIIPHOE IPOU3BEACHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOPA HA YHCIIO; HAXOAUTH C
[TOMOIIbIO U3YUYEHHBIX (POPMYJI KOOPAUHATHI CEPEANHBI OTPE3KA,
[PACCTOSIHUE MEXAY ABYMS TOUKaMU,

- YMETh BBIOMPATh MOAXOAINN U3YYEHHBIH METOA JUIs PELIeHUs
3aJjauy, paclio3HaBaTh MaTeMaTH4eCKue aKkThl U
MaTeMaTHYeCKUe MOJAEH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IIPUMEPHI
MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

- YMETb OIIEPUPOBATH ITOHATHUSAMHU: ONPEIECICHUE, AaKCUOMA,
Teopema, CIeACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
pPaBHOCHJIbHBIE ()OPMYITUPOBKH; YMEHUE (OPMYINPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTD
[IPUMEPBI U KOHTPIIPUMEDPSI, UCII0JIb30BaTh METO/
MaTeMaTU4YeCKOW MHIYKIUN; IPOBOJUTH JTIOKA3aTEIIbHbIE
[PacCyKJI€HHUs IIPU PELICHUH 3aa4, OLICHUBATD JIOTHYECKYIO
[IPaBUJILHOCTb PACCYXKACHUM;

- YMETh ONIEPUPOBATH MMOHATHUSIMH: MHOKECTBO, ITOJIMHOKECTBO,
OIEpALMH HAJI MHOXKECTBAMHU; YMEHHUE HUCITOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN anmnapar Jijisi ONMCaHUs PEAJIbHBIX POLIECCOB U




SIBIICHUI TIPU PEIICHUH 3a/1a4, B TOM YHUCIIE U3 IPYTHX YUeOHBIX
[IPEAMETOB;

- YMETh OIIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo,
LK1, Tpad Ha INIOCKOCTH; YMEHHUE 3a/1aBaTh U OMMCHIBATH Ipadbl
PasIMYHBIMU CIIOCOOAMU; MCII0JIb30BaTh rpadbl IPU PELICHUN
3ajad;

- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATUSMHU: COYETAHUE,
[epEeCTaHOBKA, YUCIIO COYETAHUH, YUCIIO MIEPECTAHOBOK; OMHOM
HrpioToHa; yMeHHE TPUMEHSITh KOMOMHATOPHBIE (PAKTHI U
[PACCYKJICHHUs U1 PELICHHUs 3a1a4;

-YMETh OIIEPUPOBATH MOHATHIAMU: HATypaJIbHOE YHUCIIO, LIEJI0E
YKCII0, OCTATOK IO MOAYJII0, PALlMOHAIILHOE YHCIIO,
MPPaLMOHAIILHOE YHMCIIO, MHOYKECTBA HATYPAJIbHBIX, LEJIBIX,
PallMOHAJIbHBIX, JEHCTBUTEIBHBIX YACE; YMEHUE UCIIOIb30BaTh
[PU3HAKY JETUMOCTH, HAUMEHBIINN OOIINI 1eIUTeNb U
HauMeHbIIee olliee KpaTHoe, aNroput™ EBkiuaa npu perieHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU O3ULIMOHHBIMHA CHCTEMaMH
CUMCIICHUS;

- YMETbh CBOOOJTHO ONIEPUPOBAThH MOHATHSIMU: CTENIEHD C LIEJIBIM
[IOKa3aTeJIeM, KOPEHb HAaTypallbHOM CTEIIEHU, CTEIIEHD C
[pallMOHAIbHBIM IIOKA3aTENIEM, CTENIEHD C AEHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeeM, Jorapugm yucia, CUHyC,
KOCHHYC Y TAHT€HC IIPOU3BOJILHOIO YHUCIIA;

- YMETb OIIEPUPOBATH ITOHATUAMU: TOKIAECTBO, TOXKIAECCTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa YpaBHEHUN
1 HEPaBEHCTB, PABHOCWJIBHOCTh YPABHEHUI, HEPABEHCTB U
CHCTEM, PALIMOHAJIbHBIE, UPPALMOHAIBHBIE, TIOKA3ATEIbHBIE,
CTETIeHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKHE




YpPaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI; YMEHHE pellaTh ypaBHEHHUS,
HEPAaBEHCTBA U CUCTEMBI C IOMOIIBIO PA3INYHBIX IPUEMOB;
pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TAPaMETPOM;
[PUMEHSTh YPaBHEHHUS, HEPABEHCTBA, X CUCTEMBI JJIS PEIICHUS
MaTeMaTHYeCKUX 3a7ay U 3aad U3 pa3IMuHbIX o0yacTell HAyKu U
[peaJbHON KU3HU,

-yMeTh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TpaduK QyHKIUH,
oOpaTHast pyHKIMS, KOMIO3UIUSA PYHKIMM, TMHEWHas QyHKIuS,
KBaJpaTHIHas QYHKIHUS, CTeNIeHHAs: (YHKIUS C LIETBIM
[10Ka3aTeieM, TPUrOHOMeTpUuYecKue QyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTelbHas U
morapudmuueckas GyHKINU; yMEHUE CTPOUTH rpaduKu
(byHKIMI, BBITOTHATH IpeoOpa3zoBanus rpaduKoB HYHKIUI;
YMEHHE HCIIOJIb30BaTh IpadUKu PYHKIUH ISl U3y4SHUS
[IPOIIECCOB U 3aBUCUMOCTEH MPU PELIeHNUH 3a7a4 U3 IpyTrux
yaeOHBIX IPEMETOB U U3 PEATBHOM KU3HH; BRIPAXKATh
(bopMyTaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHITHAMU: YETHOCTH (PYHKITUH,
MEPUOTMIHOCTh (DYHKIIUU, OTPAHUYCHHOCTD ()YHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKLIUHU, HAUOOJIbIIEe U
HalMEeHbIIIee 3HaUeHUs PYHKIIUN Ha IPOMEXYTKE; yMEHHE
[IPOBOJIUTH UCCIIE0OBaHNE (DYHKIINH;

YMEHHUE MCIIONB30BaTh CBOMCTBA U rpaduku GyHKIMN IS
pelleHNs ypaBHEHU, HEPaBEHCTB U 3a/1a4 ¢ IapaMeTpaMu;
M300pakaTh HA KOOPAMHATHOM IIOCKOCTH MHOXKECTBA PEIICHUN
YpPaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU:
MOCJIeIOBATEIFHOCTD, apu(METHYECKAsI TPOTPECCHS,
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reoMeTpUYEecKasi Iporpeccusi, 0ECKOHEYHO YObIBAIOIIAs
reoMeTprYecKasi IpOorpeccusi; yMEHHE 3a1aBaTh
[0CJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
topmyur;

- YMETh OIIEPUPOBAThH MOHATUSMHU: HENPEPHIBHOCTD (DYHKIIUH,
AQCUMIITOTHI rpaduka GyHKIKH, IEpBasi U BTOpast IPOU3BOAHAs
(byHKLNHU, TeOMETPUYECKUN U (PU3HUECKUI CMBICI TPOU3BOAHOM,
nepBoOOpasHasi, ONpeeNICHHBIN HHTETPall; YMEHHE HAaXOIUTh
ACHMIITOTHI rpaduka QyHKIMN; yMEHHE BEIUUCIIATH TIPOU3BOTHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (D YHKIIHIA,
HAXOJUTh YpaBHEHHE KacaTebHOU K TpapuKy (yHKIHH;
YMEHHUE MCII0JIb30BaTh IPOU3BOIHYIO JUI UCCIIETOBAHMS
(byHKUNH, [UIs1 HAX0XKICHUS] HAWT4IIero pelieHus B
[IPUKJIAJHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMUYECKUX U
(bu3nUeckux 3a1avax, 1Jis ONpeaesieHUs] CKOPOCTH U YCKOPEHHUS,
HAXOJUTh IIOMIaId U 00BeMBI (PUTYP ¢ TOMOIIBIO HHTETPAa;
MPUBOJNUTH TIPUMEPBI MATEMAaTHIECKOTO MOJICITMPOBAHUS C
MOMOIIbI0 AUPPepeHInaNbHbIX YPaBHEHU;

- YMETh ONEPUPOBATH MOHATHIMHU: KOMILIEKCHOE YHUCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YK CIIa, MOJTYJIb M apTyMEHT
KOMIIJIEKCHOT'O YHCIIa, (popMa 3aIuch KOMIUIEKCHBIX YnCell
(reomeTpuyecKasi, TPUTOHOMETpUYECKas U airedpanyeckas);
YMETh IPOU3BOIUTH apu(MeTHIecKue 1eHCTBUS C
KOMITJIEKCHBIMHU YUCJIaMH; IPUBOJUTH IPUMEPHI HCIOJIB30BAHUS
KOMIIJIEKCHBIX YHCET;

- YMETh CBOOOJTHO OTIEPUPOBATH TOHSATHIMHU: CPEIHEE
apudMeTHIecKoe, MearaHa, HanboJIbIllee 1 HANMEHBIIICE

BHAYCHUSA, pasMax, IUCIICPCUA, CTaHAAPTHOC OTKIIOHCHUEC IJIA

11



ONMCAHUS YUCIIOBBIX JAHHBIX; YMEHHME UCCIIEI0BATh
CTaTUCTUYECKUE JIAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U SJIEKTPOHHBIX CPEJCTB; rpauvuecKu
1ICCIIEI0BaTh COBMECTHBIE HAOIOIEHHS ¢ IOMOILBIO AUarpamMm
[paccerBaHMs U JTMHEUHOU PErpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITUI C UCIOJIb30BAHUEM
rpadMuecKux METOJI0B; IPUMEHSTh Ui PELICHUs 3a1a4
(bOpMyJIbI CJI0’KEHUSI U YMHOXKEHUS BEPOSATHOCTEH, hopmyy
MOJTHOM BeposTHOCTH, popmyy bepHymmn, komMOMHATOPHBIE
(bakThl 1 POPMYIIBL; OLIEHUBATH BEPOSTHOCTH PEATBHBIX COOBITHIA;
YMEHHE OIIEpUPOBATh MOHATUSAMU: CllydaiiHasi BEIMUYMHA,
pacripesielieHue BEpOATHOCTEH, MaTeMaTHUECKOe 0XKUaHHUE,
criepcHs U CTaHAAPTHOE OTKJIOHEHUE CITy4ailHON BeTMYUHBI,
(byHKLNU pacnpeaeeHts U INIOTHOCTH PaBHOMEPHOTO,
[0KAa3aTeIbHOI0 U HOPMAJIBHOTO PacIpelelICHU; yMEHHE
MCITOJIB30BaTh CBOMCTBA U3YUYEHHBIX PACIPEACIICHUN IS
pellIeHns 3a/1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX
YKCell, METObl BEIOOPOUYHBIX UCCIIEI0BAaHUMN; YMEHNE IPUBOIUTD
[IpUMEpPHI TPOSIBIIEHUS 3aKOHA OOJIBIINX YUCEN B TPUPOIHBIX U
0OI11eCTBEHHBIX SIBJICHUSX;

- YMETh CBOOO/THO ONEPUPOBATH MOHATHAMMU: TOUKA, MpsMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH yTodl,
NIBYTpaHHBIN yroJl, TPEXTPAHHBIN YToJ1, IepeceKaroLIrecs,
[apajuleJIbHbIE U CKPEIMBAIOIINECS IPSAMBIE, 1aPAIIIIEIIBHOCTD U
MEePIEeHIUKYIIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY
[PSIMBIMU, YTOJI MEKY MPSIMON U INIOCKOCTBIO, YTOJ MEXKITY
[JIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh PU PELICHUH 3a/1a4
M3Y4YEeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE OLIEHUBATh
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pasMepbl 00BEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE OTIEPHPOBATH
MOHATUSMH: MHOTOTPAHHUK, CEYCHUE MHOTOTPAaHHUKA,
[paBUIBHBIN MHOTOTPAaHHUK, IPU3Ma, TUpaMuaa, purypa u
[IOBEPXHOCTh BPALIECHUs, IMIMHJP, KOHYC, 11ap, cdepa,
pa3BepTKa OBEPXHOCTH, CEYEHUS KOHYCA U LIMIIUHJIPA,
[apajiesibHble OCH MJIM OCHOBAHUIO, CEYEHHUE 11apa, MII0CKOCTb,
Kacarolascsi cepsl, HUIMHAPA, KOHYCa; YMEHHUE CTPOUTh
CE€UYEeHHE MHOTOIrpaHHMKA, N300pakaTh MHOTOTPaHHUKH, (PUTYpBI
1 TIOBEPXHOCTH BPALLEHUS, UX CEUYEHUS], B TOM YUCIE C IOMOIIbIO
PIIEKTPOHHBIX CPE/ICTB; YMEHHUE IPUMEHSATH CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTENTHHO (POPMYITHPOBATH
OIpeieIeHus] U3y4aeMbIX (QUTyp, BbIABUTaTh FMIIOTE3BI O
CBOWCTBAaX M MPU3HAKAX F€OMETPHUECKUX (HUTYp, 0OOCHOBBIBATD
WU OIIPOBEPraTh UX; YMEHUE MPOBOAUTH KiIacCUPUKALMIO GUTYD
10 PA3JIMYHBIM [TPU3HAKAM, BBITOJIHATH HEOOXOAUMBIE
ITOTIOTHUTEIIbHBIE TOCTPOEHNUS;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUAMU: IIOIAAL PUTYPHI,
00BbeM (PUTYpBI, BEJTUUYMHA YTJIa, PACCTOSIHUE OT TOYKH J0
[JIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSIHUE MEXKIY
[JIOCKOCTSIMU, TUIO0IIAbL chepbl, IIIO0IIAlb TOBEPXHOCTH
MUpaMU/Ibl, IPU3MBI, KOHyCa, HWIHHIpA, 00beM Ky0a,
[PSIMOYTOJIBHOTO Mapajulesenunea, MMpaMu/ibl, IPU3MBI,
[UIMHApA, KOHYCa, [I1apa; YMEHHEe HaXOAUTh OTHOIICHNE
00BEeMOB MOJOOHBIX (QUTYD;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: IBUKEHUE,
MapauIeaIbHbIA IEPeHOC, CHMMETPHSI Ha IIIOCKOCTH U B
[IPOCTPAaHCTBE, IOBOPOT, MpeoOpazoBaHuE MOJ00uS, TOJOOHBIE
(burypbl; yMeHHEe pacro3HaBaTh paBHbIE U MOA00HBIE QUTYPHI, B
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TOM YHCJIE€ B IPUPOJIE, UCKYCCTBE, ApXUTEKTypE; YMEHUE
MCII0JIH30BaTh FTEOMETPUUECKUE OTHOIICHUS, HAXOAUTh
TEOMETPHYECKUE BEIMYMHEI (JUTMHA, YTOJI, oMb, 00beM) pu
PEIIEHUH 3a7a4 U3 IPYTUX y4eOHBIX MMPEIMETOB U U3 pealbHON
PKU3HU;

- YMETbh CBOOOTHO ONIEPUPOBATH MOHATHSAMU: MPIMOYTOJIbHAS
CUCTeMa KOOPJIUHAT, BEKTOP, KOOPIWHATHI TOUYKH, KOOPAHHATHI
BEKTOpa, CyMMa BEKTOPOB, MIPOU3BEACHUE BEKTOPa Ha YUCIIO,
[pa3oeHue BEKTopa Mo 0a3ucy, CKaIsipHOE MPOU3BEICHHE,
BEKTOPHOE MIPOU3BEICHUE, YTOJl MEXAY BEKTOPAMH; YMEHHE
MCII0JIb30BaTh BEKTOPHBIN U KOOPJIMHATHBIN METOT JJIsl pEIICHUs
reOMETPUUYECKUX 3aa4 U 33/1a4 APYTUX YUeOHBIX IPEIMETOB;
OIIEPUPOBATH MOHATUAMU: MaTpula 2x2 1 3x3, onpeeanuTelb
MaTpPHUILIbI, TEOMETPUYECKHUI CMBICIT OTIPEACTUTENS;

- YMETh MOJEJINPOBATh PEAIbHBIE CUTYAI[UU Ha SI3bIKE
MaTEeMaTHUKH; COCTABJISITh BEIPAKEHUS, YpaBHEHUsI, HEPABEHCTBA U
X CHCTEMBI 110 YCIIOBHUIO 3a]a4H, UCCIEA0BATh TOCTPOCHHBIE
MOJIEIH C MCIIOJIb30BAHUEM arrapaTa aareopsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yabTaT; CTPOUTH
MaTeMaTUYECKUE MOJIEIH C TOMOIIBI0 T€OMETPUUECKUX MMOHATUN
1 BEJTMYMH, pelIaTh CBA3aHHBIE C HUMH MPAKTUYECKUE 3a]1a4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[MOJTy4eHHBIN pe3ysIbTaT; pellaTh NPUKIIAIHbIE 3a]a4n
Cpe/lCcTBaMU MaTEMaTUYECKOr0 aHalln3a, B TOM YHUCIIE€ COLUAIbHO-
HPKOHOMHUYECKOTO U (PU3NUECKOr0 XapaKTepa;

- YMEHHUE BBIOMPATh MOIXOIAIINNA METO/ ISl PEIICHUS 3aa4H;
MOHWMaHWE 3HAYUMOCTH MAaTEMaTHUKH B U3YYCHUU TIPUPOIHBIX U
0OI1IECTBEHHBIX ITPOIIECCOB U SIBICHUI; YMEHHE PaclO3HABATh
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[IPOSIBJICHUE 3aKOHOB MaTEMATUKHU B UCKYCCTBE, YMEHUE
[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUMCKON U
MUPOBOM MaTeMaTU4ECKOM HAyKU

OK 02 Hcnonb3oBaTh
COBpEMEHHBIE CpPE/ICTBA
MOKCKa, aHaJIn3a u
WHTEPIIPETANKA HHHOPMAITUH,
1 MH()OpMaIOHHBIE
TEXHOJIOTHH JIJIsl BBITOJIHEHUS
3amad npodeccHoHATBHON

e TeIbHOCTH

B 005acTH LIEHHOCTH Hay4YHOTO MO3HAHUS:

-c()OpMUPOBAHHOCTH MHUPOBO33pEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO|
Pa3BUTUS HAyKM W OOIIECTBEHHOW TPAKTHKH,

KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAaHHMIO CBOETO MecTa B

OCHOBAHHOTO Ha Jajore
MOJTUKYJIBTYPHOM MHUPE;

- COBEpPILICHCTBOBAHHE S3BIKOBOW M YHTATEIbCKOM
KyJIbTYphl KaK CpEICTBAa B3aHMMOJCHCTBUS MEXIY|
JTFOIEMH U TIO3HAHUS MUDA;

- OCO3HaHHME LEHHOCTH HAay4YyHOH JeATeIbHOCTH,
TOTOBHOCTb  OCYIIECTBIISITh ~ MPOEKTHYIO |
MCCIIEIOBATENBCKYIO JESITETbHOCTh WHIMBHYaTbHO
1 B TpYTIIIE.
Omnanenne YHHUBEPCATLHBIMHU y4eOHBIMH
[03HABATEIbHBIMU JEHCTBUSAMMU:

B) paboTa ¢ MHpOpMaLueil:

- BJIAJCTh HaBBIKAMU IOJIy4Y€HHUs WH(pOpMalUU U3
MCTOYHUKOB  pa3HBIX THUIIOB, CaMOCTOSTEIbHO
OCYIIECTBIISITh TOWUCK, aHAJIN3, CUCTEMAaTU3aINI0 U
MHTEPIPETAINI0 HH()OPMAIK Pa3IHYHBIX BUIOB U
dhopm mpecTaBIeHNS,

- co3JaBaTh TEKCThl B Pa3lMYHBIX (opMarax ¢

- YMETh OIEPUPOBaTh MOHATHUSMH: palMOHAIbHAS (YHKIIHS,
MokazareiabHast GYHKIHUS, CTeeHHas QYHKIHS, IorapuGMuIecKas
(byHKIMSI, TPUTOHOMETpUYecKrue (pyHKIMH, oOpaTHbIe (DYHKIIUH;
VMECHHE CTPOWTH TpadUKH H3y4eHHBIX (DYHKIUH, UCIOIH30BATh
rpaduKy TpU HM3YyYCHUH TIPOIECCOB M 3aBUCUMOCTCH, IIpHU
peIICHNU 3a7ad W3 JAPYruX YYeOHBIX MPEAMETOB W 3aJad W3
[PCATbHON JKM3HM, BBIPAXKATh (POPMYJIAMU 3aBUCHMOCTH MEXKY
BEIIMYMHAMU;

- YMETh ONEPUPOBATH MOHATUSIMH: TOXIECTBO, TOXIECCTBECHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPAaBHEHHUN U
HEPaBEHCTB, PABHOCHIBHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
paroHa bHBIC, MppaIlMOHATbHBIC, TTOKA3aTeIbHBIC, CTEIECHHBIC,
morapudmmueckue, TPUTOHOMETPHUICCKHE yYpaBHEHUS,
HEPABCHCTBA M CHCTEMBI; YMETh PEIIaTh YPABHCHHSI, HCPABEHCTBA
1 CHCTEMBI C TIOMOIIBIO PAa3IMYHBIX PUEMOB; PEIIaTh YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MapaMeTpoM; MPUMEHITh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JIJIsl PEIICHHs] MaTeMaTHYECKHX 3aa4 U
3aja4 U3 pa3TUYHbIX 00JaCTel HAyKU U pealbHOU KU3HU;

yMeTh CBOOOJIHO OIEPUPOBATH

IHNOHATHUAMU. JIBHKCHUC,

MapajuleNbHBIM  MEepeHOC, CUMMETpUsi Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeolOpa3zoBaHHe MOA00US, MOJO0OHBIE
(burypbl; yMeTh paclio3HaBaTh paBHbIE U MOA00HBIE (GUTYPBI, B TOM

IUCJIE B IPpHUPOAC, UCKYCCTBE, apXUTCKTYPC, YMCTh UCIIOJIB30BATh

y4eTOM Ha3HaueHHs HHQOpMAlMM U  LEJIeBOH

TCOMETPHUICCKUC OTHOIICHUA, HaXoauTh rCOMCTPHUYCCKHUC
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ayJIUTOpUH, BBIOMpas  ONTHMaJbHYIO  (hopmy|
[PECTaBICHNUS U BU3yaIH3alluu;

- OLEHHMBATh  JIOCTOBEPHOCTh,  JICTHTHUMHOCTH|
MHpOpMAaIMK, €€ COOTBETCTBHE IPABOBBIM U

MOPaJIbHO-3THUYCCKUM HOPMAaM;
- MCIIOJIB30BaThb CPCIACTBaA I/IH(bOpMaHI/IOHHBIX 41

KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B peIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX 41
OpraHnu3allMOHHBIX 3aga4 C CO6JIIOI[€HI/I€M

TpeOOBaHUN SPTOHOMHKH, TEXHUKH OC30MaCHOCTH,
TUTHEHBI,  pecypcocOepekeHus,

HOpPM  UHGOPMAIMOHHOM

NpPaBOBBIX |
ATUYECKUX  HOPM,
0€301I1aCHOCTH;

- BJIQJICTh HABBIKAMU pACIIO3HABAHUS M 3aILUTHI
nHpopManuy, HHGOPMAIMOHHONH  0e30MacHOCTH

JITMYHOCTH

BEJTMYMHEI (JITTUHA, YTOJI, IJIOA/Ib, 00HEM) MPU PEIICHUH 337124 U3
IPYruX Y4EOHBIX IPEIMETOB U U3 PeaTbHOM KU3HU

OK 03 [1nanupoBaTh U
[peaTn30BbIBATh COOCTBEHHOE
npodeccuoHaIbHOE U
ITMYHOCTHOE pa3BUTHE,
peANPUHIMATENbCKYIO
NesITeIbHOCTD B
npodeccuoHanbHOM chepe,
MCTIOJTB30BaTh 3HAHUS 110
(uHAHCOBON TPAMOTHOCTH B
[Pa3TMYHBIX KU3HEHHBIX
CUTYaIHsIx

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCIIMTAHMUS:

-- c(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTh OLIEHWBATh CUTYALUIO M TPUHHUMATH
OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSICH HA MOPATTHEHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJIaJla B IIOCTPOCHHE
YCTOMYHUBOTO OYmyIIEero;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTEISIM U
(W) ApYrUM 4JI€HaM CEMbH, CO3/IaHHI0 CEMbHU HQ|
OCO3HaHHOTO LIEHHOCTEH]

OCHOBC IIPUHATHA

- YMETh ONEPHUPOBATH HNOHATUSIMU: panroHaIbHBIE,
MPpALMOHAJIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
orapupMHUEcCKue,  TPUTOHOMETPUUYECKHE  YpaBHEHHUS U

HCPAaBCHCTBA, UX CUCTCMBI,
YMCTH OINCpUPOBATH TIOHATUAMU: MHOI'OI'PAHHUK,
MHOT'OI'paHHUKA, Ky'6, napajjiejenuIicf, IpuiMa, I[MUpaMula,

CCUCHUC

(burypa 1 NoBepXHOCTh BpallleHUs, IUIUHAP, KOHYC, 1map, chepa,
ceueHUs (UTYPBI BpAIIEHUS, IIOCKOCTh, Kacaromiascs cgepsl,
UIIMHOpA, KOHYCa, IJIomaab MOBEPXHOCTU MUpPaMUABI, ITPU3MBEIL,
chepsl, KyO0a,

MAPAMUBbI,  [PU3MBI,

KOHyCa, IWJIUHIpA, 00BeM

[PSIMOYTOJIBHOTO

ILIOIAIb
napajuieJienumnena,
[MIMH]Ipa, KOHYyCa, [Iapa; YMeHHe n300pakaTh MHOTOTPAaHHUKHU U
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CEMEWHON W3HU B COOTBETCTBUU C TPAAULIUSIMU
HaponoB Poccuu;

OBnajieHue  YHUBEPCAIBHBIMU  PEryJISATUBHBIMU
MENCTBUSIMU:

a) CaMOOPTaHU3AIUS:

- CaMOCTOSITEJIbHO OCYIIECTBIISTh MO3HABATEIbHYIO
NEesATEIbHOCTh, BBISABJISITH MPOOJIEMBI, CTaBUTh W
COOCTBCHHEIC

(bopmMynHupoBaTh B

00pa3oBaTENbHON  JIEATEIIBHOCTH H  KU3HEHHBIX

3aJa4u

CUTYaIUsX;
- CaMOCTOSITCIBHO COCTABJIATh IUTAH PEIICHUS]
POOJIEMBI

COOCTBEHHBIX BO3MOXKHOCTEHN U npennhoeHm“d;

C YYETOM HMEIOIUXCSI PECYPCOB,
- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CIOCOOCTBOBaTh ()OPMHUPOBAHUIO U MPOSIBICHUIO
[TUPOKOI 3pyIUIMU B pa3HbIX 00JIACTAX 3HAHMI,
[MOCTOSIHHO TIOBBIIIATh CBOW 0Opa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb!

MCTIOJb30BaTh TMpPHEMbl pe(rueKCcuu [Uid OLEHKH
CUTYyalllu, BBIOOPa BEPHOT'O PELLICHMS;

YMETb OLEHHUBATb PUCKM U CBOEBPEMEHHO
[IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

B) SMOLMOHAJIBHBIM WHTEJUIEKT, IpPEaIoJiararoIini

c(hOpMHUPOBAHHOCTb:
BHYTPEHHEN MOTHBALIMH, BKIOYAIOIIEH CTPEMIICHUE)

[MOBEPXHOCTU BPAILLECHUS, UX CEYEHUS OT PYKH, C IIOMOLIBIO
YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
[pacrio3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[IpaBUIBHBIC MHOTOTPAHHUKY;

YMETb OIIEpUPOBATh IOHATUAMU: NPAMOYIOJbHAsA CHUCTEMA
KOOPIMHAT, KOOPAUHATBI TOYKH, BEKTOP, KOOPIMHATBI BEKTOPA,

cymMMmal

CKAJIIPHOC IPOU3ZBCACHHUEC, YIOJl MCEKAY BCKTOpaAMU,

BEKTOPOB, IIPOM3BEJICHUE BEKTOpPAa HA YHCIO; HAXOIUTh C
MOMOIIIBI0 M3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEANHBI OTPE3Ka,

PacCTOAHNUEC MCKIY ABYMS TOUKAMU

K OJOCTHXXKCHHUIO MHEJIWM HW YCIEXY, OITUMU3M,
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MHUMATUBHOCTh, YMEHUE JNEHCTBOBATh, UCXOAS U3
CBOMX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHMMATH|
PMOLIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATh €0
[PU OCYIIECTBICHUH KOMMYHHKAIIMH, CIIOCOOHOCTH
K COUYBCTBHUIO U COTIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH|
BHICTPaWBaTh OTHOLIEHHUS C JAPYTUMH JIFOJAbMH,
3a00THTBCS, TMPOSIBISITH HMHTEPEC W  pa3peliarh

KOH(IJINKTHI

OK 04 DddexTuBHO
B3aMMO/JICICTBOBATh U
[paboTaTh B KOJUIEKTUBE U
KOMaH/1e

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIaJICHNE HABBIKAMHU Y4EOHO-HCCIIEA0BATEIbCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
TEVICTBUSIMMU:

0) COBMECTHasl IeITeIIbHOCTh:

- T[OHMMAaTb W HCIOJb30BaTh IPEUMYIIECTBA
KOMaHIHOW U UHJIMBUyaIbHOU paOOThI;

- INPUHUMATHh LEJIU COBMECTHOM JI€ATEIbHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH JECUCTBUSA 10 €€
ITOCTVKEHUIO: COCTaBJATh  TJIAH  JCHUCTBHA,
[paclpeiesATh POJIM C YyY€TOM MHEHUH YYaCTHHKOB

00CYXKIaTh pe3ybTaThl COBMECTHOM paboThI;

- YMETb OIIEPUPOBATH MOHATUAMU: CIy4alHbIN ONBIT U CIy4allHOE
COOBITHE, BEPOSTHOCTh CIy4allHOTO COOBITHS; YMETh BBIYUCIATH
BEPOATHOCTb C  MCIIOJIb30BaHMEM TIpaUyecKuX METOJIOB;
[PUMEHSTh (OPMYJIbl CIOKEHUS U YMHOXEHHS BEPOSTHOCTEH,
KOMOUWHATOpHbIEe (akThl W (GOPMYNIbl MPH pEIIeHUH 3aj]ad;
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHUH; 3HAKOMCTBO CO
CIy4yallHbIMU BEJIMYMHAMH; YMEHHUE IIPUBOJUTH

[IPOABJICHUA  3aKOHa OONBIIMX YHCET B

MIPUMEPHI
OPUPOJHBIX U
OOIIECTBEHHBIX SIBJIICHUSX;

- yMeTh CBOOOJIHO OIEPUPOBATH MOHSTHSIMH: CTEIECHb C IIEIBIM
[TOKa3aTeleM, KOPEHb HaTypaJbHON

CTCIICHHU, CTCIICHb C

pAllMOHANFHBIM ~ TIOKa3aTeleM, CTeNeHb C JICHCTBUTEIHHBIM|
(BelecTBEHHBIM) MTOKa3aTeNeM, JIorapu(dm ducia, CuHyc, KOCHHYC
1 TAHT'€HC TIPOU3BOJIBHOTO YHUCIIA;

- yMETh CBOOOJIHO ONEpUPOBaTh MOHATUAMHU: Tpapuk QyHKIUH,

oOpaTHas (yHKUUSA, KOMIIO3UIMS (DyHKIMH, TuHeitHas QyHKIus,
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- KOOPAUMHUPOBATH U BBIIIOJHATD pa60Ty B YCJIOBHAX]

[pEabHOTO, BUPTYAJIBHOIO M KOMOWHHUPOBAHHOTO|
B3aMOJCHCTBUS;
- OCYLIECTBJISITh  MO3UTHUBHOE  CTPATETHMYECKOE

[MOBEJICHNE B PAa3JUYHBIX CHUTYallUSX, IPOSBIATH
TBOPYECTBO U BOOOpAKEHHE, OBITh MHUITMATUBHBIM.
OBynaseHne  YHHBEPCAIbHBIMU  PETYISITHBHBIMU
IEHCTBUSMMU:

) IpUHATHE Ce0sl U IPYTUX JIFOICH:

- IPUHUMATh MOTUBBI U apTyYMEHTHI JAPYTHUX JF0/IeH
[IpU aHAJIM3E PE3YJIbTATOB JAEATEILHOCTH;

- PU3HABATh CBOE MIPABO U MPABO APYTUX JItOAeH HA
OIIOKH;

- pa3BUBAaTh CIIOCOOHOCTh MMOHUMATh MUP C TTO3UIIHH
IPYroro 4yeaoBeKa

KBagpaTHuHas (QyHKOMS, cTeneHHas (YHKUUS C  IeIbIM
MokaszarejieM, TPUTOHOMETpPHUYECKHEe  (YHKIHMH, OOpaTHbIC
TPUTOHOMETPHUUYECKHE ¢byHkuuy, NOKa3aTenbHast u

imorapudmudeckas GyHKIMH, YMETh CTPOUTH Tpaduku QyHKIUH,
BBITIOJIHSITH MPe0Opa3oBaHus rpa@uKoB HyHKIIHIA;

yYMETh UCIOJNB30BaTh Tpapuky QYHKIUH JUISI H3YYCHUs
[POIIECCOB M 3aBHCUMOCTCH MpPH pEIICHUH 33a1ad U3 JPYrux

y4eOHBIX MPEIMETOB U U3 pEalbHOM JKU3HU; BbIPAXKATh

(dhopMysaMu 3aBUCUMOCTH MEXTY BETUUHMHAMU;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: YETHOCTh (DYHKIIUH,
byHKIUY, GbyHKIIH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIUH, HauOoJbllIee U
YMETb

NMCPUOANIHOCTD OIrpaHU4YCHHOCTD

HAauMEHbIIEe 3HAYeHUS (YHKIUHM Ha POMEKYTKE;
[IPOBOAMTH HCCIIEI0OBaHNE (PYHKIINH;

- YMEThb UCIONB30BaTh CBOMCTBA W Tpabuku QYHKIHA s
pELICHNUS] YpaBHEHWM, HEPABEHCTB M 3a/Ja4y C IapaMmeTpamu;
M300pakaTh Ha KOOPJIWHATHOM TJIOCKOCTH MHOXKECTBA pElICHUN
YpPaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBasiTh YCTHYIO
U TICHbMEHHYIO
KOMMYHHKAITIIO Ha
FOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @exneparuu ¢
yueToM ocoOeHHOCTEN
COITMATBHOTO M KYJbTYPHOTO
KOHTEKCTa

B 00nacTu 5¢cTEeTHYECKOr0 BOCIIUTAHUS:

9CTECTUYCCKOC OTHOLNICHHUEC K MHPY, BKIIIOYasd

PCTETUKY ObITa, HAyYHOTO UM  TEXHHUYECKOIO
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCTIPUHHMMATH PA3JIMYHBIE BHUJIBI
MCKYCCTBa, TPAIUIIUNA U TBOPUYECTBO CBOETO U IPYTHUX|
HapOJIOB, ONIYIIaTh AMOIMOHAIBHOE BO3/ICHCTBHUE

- YMCTH OIICpUPOBATH IIOHATHAMU: CPCIAHCC apI/I(l)MeTI/I‘IeCKOC,

MeAraHa, HauOoIblllee W HaWMEHbIIee 3HAYCHHS, pa3Max,
mucriepcusi, CTaHJapTHOE OTKJIOHEHUE YUCIOBOTO Ha0opa; yMeHHUe
M3BJIEKATh, UHTEPIPETUPOBATH HH(POPMAIIUIO, TPEICTABICHHYIO B
Ta0nuIax, Ha auarpammax, rpadukax, OTpakarollyl CBOWCTBA
[pEaSIbHBIX MPOLIECCOB U SABJICHUI; MPEACTABIATh HHPOPMAIIHIO C
[TOMOIIIBFO Ta6J'II/IH U auarpamm; HUCCICA0BATH CTATHCTUYCCKUC

JIAHHBIC, B TOM YHUCJIC C IPUMCHCHHUEM rpa(bnqecm/[x METOA0B U

HCKYCCTBA;

PDJICKTPOHHBIX CPEIACTB,
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- yOeX/IEeHHOCTb B 3HAUMMOCTH JI JINYHOCTU U
00II[eCTBa OTEUECTBEHHOI'O M MHUPOBOI'O MCKYCCTBA,
ODTHUYECKHUX KYyJIbTYPHBIX TpagUuLUNd M HAPOIHOIO)

TBOPYECCTBA,
- TOTOBHOCTb K CAMOBLIPAXKCHHIO B PA3HLIX BHUAX]
MCKYCCTBA, CTPpEMIICHHUE IIPOABJIATD Ka4deCTBa

TBOPUYECKOMN JTUMYHOCTH;

OBnazieHue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
e CTBUSIMU

a) oOmeHue:

- OCYIIECTBIISITh KOMMYHHKAIMU BO Bcex cdepax
PKU3HU,

- pacmo3HaBaTh HeBepOaJIbHBIC CPEICTBA OOIICHUS,
MOHUMATh COILIMAJIbHBIX
MPEANOCHUIKU KOH()ITUKTHBIX

3HaYCHHE 3HAKOB,
[pacro3HaBaTh
CUTYyAaIMil U CMATYaTh KOH(JIUKTHI,

- pPa3BEpHYTO U JIOTUYHO H3JIaraTb CBOIO TOUKY)

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCACTB

- YMETb ONEpUpOBaTh IMOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYIPaHHBIA YIoj, CKpEIIMBAIOIIMECS NpSIMBIE,
[1apaJUIEIbHOCTD U MEPIEHAUKYISIPHOCT MPSMBIX U INIOCKOCTEH,
YTOJI MEXAY MPSMBIMH, YTOJ MEXAY MPSAMOM U IJIOCKOCTBIO, YTOJI
MEXIy IUIOCKOCTSMH, PAaCCTOSHUE OT TOYKH JI0 IJIOCKOCTH,
[PACCTOSIHUE MEXKIY IPSIMBIMH, PACCTOSTHUE MEXAY INIOCKOCTSIMU;
- YMETh HMCIIOJIb30BaTh MPHU PEHICHUH 3a/1ad U3y4yeHHbIe (aKThI U
TEOpEMbl MJIAHUMETPUHU; YMEHUE OLIEHMBAaTh pa3Mepbl OOBEKTOB
OKpYXaroIlero Mupa

OK 06 IIposBisaTe

rpa)X TaHCKO-TTATPUOTHUECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEICHHNE HA
OCHOBE TPATUITMOHHBIX
00111eYeTI0BEUECKIX
[ICHHOCTEH, B TOM YHCJIE C
YI€TOM TapMOHHU3AIUN
MEKHAIMOHATBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH,

OCO3HaHME  OOydYaroUIMMHUCSA
rpakJTaHCKON MIEHTUYHOCTH;

- [1eJICHaIIPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3ULIUY
ITMYHOCTH OCHOBE

POCCUICKOM]

Ha AYXOBHO-HPABCTBCHHBIX

[leHHOCTeH HapoaoB Poccuiickon ®Denepanuu,

MCTOPUYUCCKHUX nu HAallMOHAJIbHO-KYJIbTYPHBIX|

TpaJIuLINii, 3HAYUMBIX

NEHHOCTHO-CMBbICIIOBBIX

(hopMHUpOBaHHE CHUCTEMBI
YCTaHOBOK,
QHTHKOPPYIITHOHHOTO MHUPOBO33PEHUS,

IIPpaBOCO3HAHMU, 9KOJOTrHYECKOM KYJIbTYPHI,

- YMETb ONIEPUPOBATH IMOHATUAMU: IPAMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IIPOMU3BEACHHUE, YTOJI MEXKY BEKTOpaMu, CyMMa
BEKTOPOB, IPOU3BEIACHNE BEKTOPA HA YUCII0; HAXOJIUTH C
MMOMOIIIBIO U3YYCHHBIX (HOPMYJT KOOPIMHATHI CEPEINHBI OTPE3Ka,
[PACCTOSIHUE MEXY ABYMS TOUKAMU;

-yMEeTb BBIOMPATh MOIXOIAIINNA U3YIEHHBIN METO JJI PEIICHUS
3a/iauu, pacro3HaBaTh MaTeMaTUUECKHe (PaKThl U
MaTeMaTHYeCKUe MOJICTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJIEHUSIX, B HICKYCCTBE; YMEHHUE PUBOAUTD IPUMEPHI
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[IPUMEHATH CTaHaPThI
AQHTUKOPPYILILOHHOIO
[IOBEICHUS

CIIOCOOHOCTH CTaBUTH IEIH W CTPOUTH KU3HCHHBIS
[LIaHEBL,

B 4acTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX TMpaB W
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIKA;

-  [PUHATHE  TPATUIHOHHBIX
00I1IeUeIOBEUEeCKUX T'YMaHUCTUYECKUX U

HallMOHAJIbHBIX,

JICMOKPATUICCKUX HGHHOCTGfI;

- T'OTOBHOCTb IMPOTHUBOCTOATH NaCO0JIOrny

PKCTpEMHU3MA, HallMOHAIN3Ma, KceHo(oouw,
IMCKPUMUHAIIMKM TI0 COUUAIBHBIM, PEIUTHUO3HBIM,
[PacOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B
MHTEpecax IpaXkJIaHCKOro 0O0IeCTBa, y4acTBOBATH B
CaMOYIIPaBJICHUHU B o0m1eo0pa3oBaTeIbHOM
OpraHu3alMK U JETCKO-FOHOIIECKUX OpraHu3alusix;
- YMEHHUE B3aMMOJICHCTBOBATh C COLMAJIbHBIMU
MHCTUTYTaMU B COOTBETCTBHHM C UX (YHKIUSIMH U
HAa3HAYCHHUEM;

- TOTOBHOCTh K T'YMaHUTAPHOW M BOJIOHTEPCKOH
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHHUS:

- c(hOpMHUPOBAHHOCTh POCCHICKON Tpa)IaaHCKOH
MJICHTUYHOCTH, NAaTPUOTU3MA, YBAXKEHHUS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTH nepen PoauHo,
FOpJIOCTH 3a CBOW Kpai, cBOK PoauHy, CBOM SI3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

mponuIoe u HaCTOsAIICE

MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

- YMETb OIIEPUPOBATH MOHATUAMU: CIy4alHbIN OIBIT U CIy4allHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMETh BBIYUCIISTH
BEPOATHOCTb  C
PUMEHATh (POPMYJIBI CIOXKEHHS U YMHOMKEHHsI BEpOATHOCTEH,

HUCIIOJIb30BaHUEM rpa(bnquKI/Ix MCETOI0B,

KOMOMHATOpHbIE (akThl U (HOpMyNIBl TpHU pPEHICHUH 3aj1ady;
OIICHUBATH BEPOSTHOCTU PEATBHBIX COOBITHH; 3HAKOMCTBO CO

CHy‘lﬁfIHI:IMPI BCJIMYMHAMHU, YMCHUC [IIPUBOJUTL IIPHUMCEPL]

[IPOSABJICHUA  3aKOHaA OONBIINX YHCEI B IIpUPOAHBIX H

0OIIIECTBEHHBIX SIBJIEHUSIX
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- LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM
CMMBOJIAM,  HCTOPUYECKOMY W  IPUPOJHOMY
HACJICIUIO, TaMSITHUKaM, TpaauUUsIM HapoOJOB
Poccun, noctmwxkenusim Poccuu B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYIIE;

- uaeiHas yoexJIeHHOCTh, TOTOBHOCTD K CITY)KCHHUIO
n 3ammTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

OCBOCHHBIC  OOYYAIONIUMUCS  MEXIPEIMETHBIC
[OHSATHUS ¥ YHHUBEPCAJIbHBIC Y4YCOHBIC JEHCTBUS
(peryJisaTUBHBIE, MMOo3HaBaTeILHEIC,
KOMMYHHKATHUBHBIE);

- CLIOCOOHOCTD X MCITOJIB30BaHMUS B IT03HABATEIbLHOM
M COIMAJIbHOM  MpPAaKTUKE, TOTOBHOCTh K
CaMOCTOSITEIIBHOMY IJIAHUPOBAHUIO H
OCYILIECTBIECHUIO y4aeOHOMH JIeATEIILHOCTH,
OpraHu3aluy  y4eOHOro  COTPYyJHHMYECTBA  C
[eJarorn4YeCKuMU pabOTHIUKAMU U CBEPCTHUKAMHU, K|
Y4aCTHIO B MMOCTPOEHUHU VHIUBUyaJIbHOH
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIa/IeHUE HaBbIKaMH y4eOHO-

M CCIIEI0BATENIBCKON, IPOEKTHON U COLMAIIBHOU
eaTeIbHOCTH
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OK 07 CogeiicTBoBath
COXPAHEHUIO OKPYXKaIoLIeH
Cpenbl, pecypcocOepexeHHIO,
[PUMEHSTh 3HAHUS 00
M3MEHEHUU KIIMMara,
[IPUHIIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, 3P (HEKTUBHO
IEHICTBOBATH B UPE3BBIYANHBIX
CUTYaIHsx

- HC IPUHUMATbH IIGI;'ICTBI/ISI, IMPUHOCAIINUE BpC/|

OKpY>KalolLEH Cpelie;
- yMeTb MPOTHO3MPOBATH  HEOIArONmpHUsITHHIC
PKOJIOTMUECKHUE TOCIEACTBUS MpPeaIpPUHUMAEMBbIX

e CTBUM, IPEIOTBPAILIATh UX;

- pacIIUPHUThL OMBIT JEATEIBHOCTH 3KOJIOTHYECKOM]
HaIpaBJIECHHOCTH;

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM

aHaJIn3a MMEIOIINXCSA MaTepHaIbHBIX 51
HEMAaTEepUaIbHBIX PECYPCOB;

- OCYILECTBJIATH  LIEJICHAIIPABJICHHBIM  ITOUCK
[epeHoca CpeAcTB M crnocoOoB  JieiicTBUA B

podeccnoHalbHYIO Cpeny;

- YMETh NEPEHOCUTHh 3HAHHS B IMO3HABATENIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH,

- TIpeaJiaraTh HOBBIE MPOEKTHI, OIEHUBATh WJEU C
[MO3UIIMHM HOBU3HBI, OPUTUHAILHOCTH, IPAKTUYECKOM]

3HAYMMOCTH;
- JaBaTh OILIGHKY HOBBIM CHUTYyallusiM, BHOCHUTH
KOPPEKTUBBI B JIeSITeIIbHOCTb, OIICHUBATh

COOTBCTCTBHUEC PE3YJIbTATOB LCIAM

- yYMETb ONEpUpPOBATh MOHATUAMHU: (YHKIHUSA, HENpephIBHAS

(dyHKUIMsA, TOpOM3BOAHAS,  IEPBOOOpa3Has,  ONpeleIeHHBIN
MHTETpal], yMEThb HAaXOAUTh NPOHU3BOJIHBIC AIIEMEHTAPHBIX
(YHKIMA, MCHOB3YS CIIPABOYHBIC MAaTEPHANbI;, MCCIIEA0BATH B

HpOCTefIIHI/IX CclIy4daiax (bYHKHI/II/I Ha MOHOTOHHOCTBb, HaAXOIUTH|
CTPOUTD
alrapara;

HauOOJbIINE W HauMEHBIIME 3HAYeHUS (bYHKHHﬁ;

rpaduku
MaTeMaTHYECKOTO  aHAIIN3a;

MHOI'O4JICHOB C HUCIIOJIBb30BaHHCM

IIPUMEHATH MPOU3BOJHYIO IIpU

pelieHnyd  337ad = Ha

OpPUCHTHUPOBAHHBLIC 3aJda4M Ha HauOOJIBIIINE W HaUMEHBIINE

JIBUKEHHE,  pellaTh  MPAKTUKOA
3HAYCHUS], HA HAXO0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YyMETb OIIEpUPOBATh MOHATHUSAMHU: ABM)KEHHE B IPOCTPAHCTBE,
0100HbIe (DUTYphl B IPOCTPAHCTBE; UCIOJIb30BATH OTHOILEHUE
[UIoIaae IMOBEPXHOCTEH M 00bEMOB MNOJOOHBIX (GUryp HpU
PEILIEHNN 3a/]a4;

- YMETb BBIYUCIIATH I'€OMETPUUYECKHE BEIMYMHBI (AJIMHA, YrOJ,
r1011a/1b, 00BEM, MJIOIAAb IOBEPXHOCTH ), UCTIONb3Yys U3yUEHHbIE

(hOPMYJITBI U METOIBI

[1K 1.1. BeimonHsATh
[ITYKaTypHbIE paOOTHI O
OT/IEJIKE BHYTPEHHUX U
Hapy>KHBIX TOBEPXHOCTEHN
31aHUI U COOPYKEHUM.

NPUMEHATb  3NEKTPUOULMPOBAHHOE U py4Hoe
060pyOBaHNE M MHCTPYMEHT; noabupatb martepuansi
15 BbINOMIHEHUA WTYKATYPHbIX U AEKOPATUBHbIX pPaboT;
uMTaTb paboume YepTerku, WMHCTPYKLMMU, PErnamMeHTbl,
TEXHUYECKYIO AOKYMEHTALMIO; NMPUMEHATb TEXHOJOTUU
NPUroTOBNEHMA LITYKATYpPHbIX pPacTBOPOB U CMecel;

NMPUMEHATb TEXHONI0OTMU BbINOJ/IHEHUA LWUTYKATYPHbIX,

YMETh CBOOOJHO OMNEpUpPOBaTh MOHATUSAMH: IUIONAAb (DUTYDBI,
00beM (Urypsl, BeIMYMHA Yyrja, pPACCTOSIHUE OT TOYKU JI0
MJIOCKOCTH, PAacCTOSHUE MEXAY MPSIMBIMU, PACCTOSHUE MEXIY|
cbheprl, TUIOMIATH
KOHyca, IWIMHJIpA,

TIJIOCKOCTAMU, mIomanab

IIPU3MBI,

[MOBEPXHOCTH
obbeMm KyOa,

IIPU3MBI,

[MUpaMUubl,

[PSIMOYTOJIBHOTO — Napajulefienunena, MUpaMUbl,

UJIMHApPA, KOHYCA, Iapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB
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[1K 1.2. Bomonsats paboTs
10 YCTPOWCTBY HAJTMBHBIX
[10JIOB 1 OCHOBAHMI MO/ IOJIBI.

I1K. 1.3 Brinmonnenue
TEKOPaTUBHBIX IITYKATYPOK.

[1K. 1.4. PemOHT mITYyKaTypKH,
HAJIMBHOI'O 110J1a, (pacaiHbIX
TEIIOU30JISILIMOHHBIX
KOMIIO3UI[MOHHBIX CUCTEM.

NEKOPATUBHbBIX  LWITYKaTypHbIX  paboT;

PEMOHTHbIE pa60TbI Pa3/INYHOIo Ha3Ha4YeHuUA,

BbIMOJ/THATb|

MOI0OHBIX (PHUTYp; YMETh MOJCIUPOBATH PEATbHBIC CUTYAI[UU HA|

S3bIKE  MAaTE€MAaTHUKH; COCTABJIATH  BBIPAXKCHMS, YPaBHEHHS,
HEPaBEHCTBA M UX CHUCTEMBI 110 YCJIOBHMIO 3aJa4M, MCCIIEIOBATh
[IOCTPOCHHBIE MOJIEIM C MCIOJB30BAaHMEM ammnapara aiareopsl,
MHTEPIIPETUPOBATh IIOJIyYEHHBIN pe3yJIbTaT; CTPOUTH|
MaTEMaTUYECKUE MOJIEIHN C IMTOMOIIBI0 F€OMETPUUYECKUX TMOHATUI
M BEJIUYMH, pEIIaTh CBS3aHHBIE C HMMM IPAKTHYECKUE 3a]a4H;
yMETb CBOOOJHO OINEPUPOBaTh MOHATUSMM: TOYKA, MpsAMasd,
IIPOCTPAHCTBO, oyd,
NIBYITPAHHBIA  YIOJ, TPEXI'PAHHBIA  Yrod,

[MapalyICJIbHBIC U CKPCHIWBAIOIIHUECA IMIPAMBIC, ITapaAJUICIIBHOCTh U

[JI0CKOCTb, OTpPE30K, IUIOCKUH  yrod,

MEpeCCKaroImecsd,

[EPIECHIUKYJIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YIroi MEXY)|
[IPSIMBIMU, YTOJI MEXIY HPSIMOW M IUIOCKOCTBIO, YTOJI MEXIY|
[UIOCKOCTSIMH; yMEHHE HCIOJb30BaTh IIPU pEIICHUH 3azayl
M3ydeHHbIE (DAKThl M TEOPEMBI IUIAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHUE ONEpPUpPOBAThH
[TOHATUSIMH: MHOT'OTPAHHHUK, CEYECHHUE MHOI'OTPaHHUKA,
[paBWIbHBII MHOTOIpaHHUK, NpuU3Ma, NUpaMuia, Qurypa u
[MOBEPXHOCTh BpallleHus1, HIMIUHAP, KOHYC, 1ap, cdepa, pa3BepTka)
[MOBEPXHOCTH, CEUCHUs KOHYCa U LUIUHAPA, MapajUIe/IbHBIE OCH
VI OCHOBAHMIO, CEYEHHUE I11apa, MIOCKOCTh, Kacaromascs chepsl,

HUIIMHAPA, KOHYCA,

[1K 2.1. BeimoausaTs
MOJATOTOBUTEIHHBIC PAOOTHI
[P MOHTAKE U OTJIEIIKE
KapKacHO-OOIIIMBHBIX
KOHCTPYKIUH.

MCMO/Ib30BaTb Pas/iMyHble MaTepuanbl ONs YCTPOWCTBA
KapKaCHOOBLWMBHBIX KOHCTPYKLMI; BbINOAHATL OTAENKY|
KapKaCHO-0BLUNBHbIX KOHCTPYKLMIA; BbIMOAHATL PEMOHT]
KapKaCHO-06LINBHbIX KOHCTPYKLMIA Pa3/INYHBIX
reoMmeTpuyeckmx Gopm; NPUMEHATL Pas/iMyHble Crocobbl

pPEeMOHTa KapKaCcHO-06LWMNBHbIX KOHCTPYKUMIA PasanYHbIX

YMETb CBOOOJHO OINEpPUPOBaTh MOHATUSIMH: TOYKA, MpsAMasd,
IIPOCTPAHCTBO, oyd,
NIBYTPaHHBI  YIOJ, TPEXTPaHHBIA  Yrod,
MapaJuIeJIbHbIE U CKPEIINBAKOLIUECS IMPSAMBIE, NTapaLIEIbHOCTh U

[JI0CKOCTB, OTpPE30K, IJIOCKUHA  yrod,

MEpeCCKaromurecs,

[MEPIEHAUKYJISIPHOCT MPSIMBIX M IJIOCKOCTEH, yroa Mexnay)
[IPSAMBIMH, YIOJ MEXIY NPAMOH U IUIOCKOCTBIO, YIOJI MEXIY

reoMmeTpunyeckmnx d)OpM,' BUAbl, CBOWMCTBA M Ha3HayeHue
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[1K 2.2. Bomonsats paboTsl
110 MOHTa)Ky KapKacHO-
OOLIMBHBIX KOHCTPYKIIMM U3
[pa3IMYHBIX MAaTEPUAJIOB.

[1K 2.3. BeINOJHATE OTACIKY
KapKacHO-OOIIIMBHBIX
KOHCTPYKLUU.

[1K 2.4. BbIIOIHATH pEMOHT
KapKacHO-OOIIINBHBIX
KOHCTPYKLUH

MaTepuanoB AnA  YCTPOMCTBA  Kap-KaCHOOOLIMBHbIX

KOHCprKLI,VIVI,’ TEXHON10TUN OTAENKU KapKacC-HO

0OLINBHbIX KOHCTPYKLMIA;

[JIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IIPpU pEIICHUU 3ajay
M3ydeHHbIC (DaKThl M TEOPEMbI IUIAHUMETPHH; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHUE ONEpUpOBaAThH
[OHSTUSIMHU: MHOTOTPaHHUK, ceueHue MHOTOTpaHHUKA,
[pPaBWIbHBII MHOTOTpaHHUK, NpU3Ma, NOUpaMuia, Qurypa u
[MOBEPXHOCTh BpallleHus1, HMIUHAP, KOHYC, ap, chepa, pa3BepTKa)
[MOBEPXHOCTH, CEYCHHsI KOHYCa M LWIMHJIpA, MapaiieIbHble OCU
VI OCHOBAHHIO, CEYCHHUE IIapa, MIIOCKOCTh, Kacaromascs chepsl,

LIUJIMHAPA, KOHYCA;

[1K 3.1. BeinmosssTh
MOIFOTOBUTENbHBIE PAOOTHI
[IPU IIPOU3BOICTBE MAIISIPHBIX
paboT mpu OTIENKe
MOBEPXHOCTEW 3JaHUU U
COOPYKEHHUI.

1K 3.2. BeinoaasaTs padoTsl
[0 OKPAIIMBAHUIO U
OKJIEUBAHHUIO 000SIMU
[OBEPXHOCTEN Pa3InIHBIMU
CIIoco0amu.

[1K 3.3. BeimmomaaTs
TeKOPaTUBHOXY/I0’KECTBEHHYIO
OTAEJIKY TOBEPXHOCTEN
[pa3IMYHBIMHU CIIOCOO0AMHU.

[1K. 3.4. BEINONHATH pEMOHT U
BOCCTAaHOBJIEHHE OKPAILIEHHBIX

BUAblI, CBOMCTBA W Ha3HayeHue maTtepunanos npu

OKpalIMBaHUM M OKNemBaHUMM 060AMW MNOBEPXHOCTEMN
pasnMyHbiMM crnocobamu; nNpa-Buna yteHus paboumx

uepTexeld U cxembl; TpeboBaHWA WHCTPYKUMI U

PernameHToB; TeEXHONOINMNU rPYHTOBaHUA U WNAaTAeBaHUA
NOBEPX-HOCTE  BPYYHYIO U MEXaHU3UPOBAHHbIM)
cnocobom; TEXHOI0MMM N0 OKPALUNMBAHWIO U OKNEUBAHMIO
060AMM  MOBEPXHOCTEM  pasAnyYHbIMKM  cnocobamu;
TEXHOMIOTUU  AEKOPaTUBHO-XYAOXMECTBEHHOW OTAE/NKM

ﬂOBEpXHOCTeVI pPa3NNYHbIMKN cnocobamm

YMCTb CBO6OI[HO OIICPUPOBATH IIOHATHUAMMU

napanneanblﬁ NEepeHoC, CHUMMCTpUA Ha IIJIOCKOCTH H B

JABHMOKCHUC,

[IPOCTPAHCTBE, MOBOPOT, NpeoOpa3zoBaHHe MOA00US, MOJ0OHBIE

(burypsl; yMeHue pacrno3HaBaTh paBHbIE U MOJ00HBIE (UTYPHI, B
TOM 4YHCJIE€ B TMPUPOAE, HCKYCCTBE, AaApPXUTEKTYpe; YMEHUE
MCIIONIb30BAaTh  T€OMETPUYECKHME  OTHOILIEHHUS,  HaXOJIUTh

reOMEeTpUUYECKUE BEIMYUHBI (ITTUHA, YTOoJl, TIOMaah, 00beM) Mpu
pEIIeHNH 3a7a4 U3 JPYTUX Y4eOHBIX MPEAMETOB U U3 pealbHOMN
PKU3HU,

25



JIN OKJIEEHHBIX 000sIMH
[IOBEPXHOCTEN
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bup yueOHoi paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHON NPOrPpaMMBbl AMCHHUILIMHBI 340

B T.Y.

OcHoBHoOE coaep:xaHue 2178

BT. U..

TEOPETHYECKOE O0yUYECHHE 220

MPAKTUYECKUE 3aHATUS 58

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COIEPKAHME (cogepKaHue 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TEOPETUUECKOE 00yUeHUE 4

MPaKTUYECKUE 3aHATHUS 52

IIpome:kyTouHasi aTTecTanus (3K3aMeH) 6
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE TN CITUTITHHBI

Conep:xanue yuye0HOro marepuasa (0CHOBHOe M NpogeccuOHAIbHO-

HaumenoBanue pa3jaesioB . Oo0bem dopmMupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE  NPAKTHYECKHE 3aHATHS, TPUKJIATHON
U TeM 4yacos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHOE co/iep:KaHue
Paznen 1. IloBTopeHue 20
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxkanue yueOHOro MaTepuasa
ens u 3a1auu | bazoBble 3HAHHUSA M YMEHUS 110 MaTEMaTHKE B TPO(ECCHOHANBHOM U B TOBCETHEBHOM
MaTeMaTHUKH NIPU OCBOCHUHU | JI€ATEIHHOCTH.
CIEUAJIBHOCTH Komb6unupoBanHoe 3anstue 2
Tema 1.2 Copep:xanue yueOHOro MaTepuana
Uucna wu Bbiumcnenus. | JIeficTBUs HaJ MOJOXKHUTEIBHBIME U OTPULIATEIIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMHU H OK-01. OK-02
BrIpaskeHus U | IE€CATHYHBIMH IPOOSIMH. OK-0 3’ OK-0 4’
npeobpazoBaHus JleiicTBus co cTeneHs MU, GOpMYJIbl COKPAIIEHHOTO YMHOKEHUS. 2 OK-OS’ OK-0 6’
) ,
KomOunupoBaHHoe 3aHsATHE OK-07
Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAePKAHNE TPUKJIATHOIO K 3.2, TIK 1.3
['eomeTpus HA TUNIOCKOCTH | MOIY.JIS1)
Bunel minockux ¢uryp u ux miomanb. CrnocoObl M IMpaBuiia pa3paBHUBAHUS
LINaTIE€BOYHOTO COCTaBA. 2
[IpakTKO-OpHEHTHPOBaHHbIE 337]a4l B Kypce T€OMETPUH Ha IUIOCKOCTH
[IpakTnueckoe 3anarue
Tema 1.4 Coneprxanue yueOHOro MaTepuasa
IIponentneie Beruuciaenus | [IpocTsie MpoLeHTHI, pa3Hble CIIOCOOB! MX BBIYUCICHHS. BUIBI pacTBOPHBIX cMecel
CnosxHble MpoueHThl. [IpoLeHTh! 1 BUABI CTPOUTENBHBIX PACTBOPOB 4

[IpakTHueckoe 3aHsATHE
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Tema 1.5
YpaBHEHHUs U HEpABEHCTBA

Copepxanne yueOHOT0 MaTepuana

JluneiiHbIe, KBaApaTHBIC, IPOOHO-TMHEHHBIC ypaBHEHUS M HEPABEHCTBA

[IpakTudeckoe 3anATHE 2
Tema 1.6 Coneprxkanue y4eOHOT0 MaTepuasia
Cucrembl ypaBHeHMM H | CriocOOBI pelIeHUs] CUCTEM JIMHCHHBIX ypaBHeHUU. [ToHsTHs: Marpuma 2x2 u 3x3,
HEPAaBEHCTB onpeaenutenb Marpuibl. Merton I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUH. 6
CucreMbl HEpaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.7 Coneprxkanne y4eOHOT0 MaTepuasia
BxonHol kOHTpOIIB Bbruucnienuss u npeoOpa3oBaHus. YpaBHEHMs W HepaBeHCTBA. ['eomerpust Ha
IJIOCKOCTH 2
KonTponbnas padora
Paznen 2 Ilpsimble H 20
IUIOCKOCTH B
NPOCTPaHCTBE
Tema 2.1. Copep:xanue yueOHOT0 MaTepuana
OcHoBHbIE nousatus | [Ipeamer crepeomerpun. OCHOBHbIE TMOHATHSA (TOYKa, MpsMas, IUIOCKOCTb,
CTEPEOMETPUHU. npoctpaHcTtBo).  OcHOBHblE — akcMOMBI  cTepeomeTpuu. llepecekaromuecs, 2
Pacnionoxenue mnpsMBIX M | mapajulelbHbIE M CKpeUIMBamoIIuecss TmpsMbeie. [Ipu3HaK W CBOWCTBO
IIJIOCKOCTEMN CKpEIMBAIOIUXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBHI. OK-01, OK-03,
KomOunupoBaHHoe 3aHATHE OK-04, OK-07
Tema 2.2. Coneprxanue yueOHOro MaTepuasa MK 1.1; TIK 1.3
[apannensHocTh npsAMBIX, | [lapamiensHble npsiMas M miaockocTb. Omnpexnenenue. Ilpusnak. CpoiictBa (cC
OpsMOM M IUIOCKOCTH, | JOKa3aTenbcTBOM). [lapamnensabie miockoctu. Onpenenenue. [lpusnak. CoiicTBa
MIJIOCKOCTEM (c mokazarenbcTBOM). TeTpasap u ero snemeHTsl. [lapannenenunesn v ero JIeMeHTHI.
CBoiicTBa NIPOTUBOIIOJIOKHBIX TpPaHEM W JWAaroHaJed IapajuleNenuIe/a. 6
[Toctpoenue ceuenuii. Pemenre 3amay.
KomOunupoBaHHoe 3aHATHE
Tema 2.3. Coneprxanue yueOHOro MaTepuasa
[lepneHIMKYISIPHOCTD [lepnennukynspueie npsmble. llapamienbHble npsMble, NEpHEHAUKYISPHBIE K

riockocTy. [Ipu3Hak neprneHuKyaspHOCTH IPSIMOM U IJIIOCKOCTH. [loka3aTenbeTBo.
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IPSIMBIX, IPSMOMN U
IIIOCKOCTH, TNIOCKOCTEH

Ilepnenpukynssp u HawioHHasA. IlepnenpukynsapHsle IIockoctu. IlpusnHax

NEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. [[oKka3aTesnbeTBo.

Paccrosinus B mpocTpaHCcTBE 2
KomOuHupoBaHHoe 3aHsTHE
Tema 2.4. Coneprxkanue y4eOHOT0 MaTepuasia
Teopema 0 Tpex Teopema o0 Tpex neprneHauKyssapax. Jloka3aTenbCTBO. YTOJI MEXAy IpsAMON M
TCpHICHNKYIApax IJIOCKOCTBIO. YTOJI MEXAY IIOCKOCTSIMU 4
KoMOuHMpOBaHHOE 3aHSTHE
Tema 2.5. IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE COJAepP KaHue (coiepKaHue TPUKJIAIHOIO
[TapannenbsHsle, MO/LYJIs1)
NEPIICHIUKYJIIPHBIE, Axcuombl  crepeoMerpud. llepneHAMKyIsSpHOCTE HpPSMOM M IUIOCKOCTH,
CKPEILMBAIOIIMECS IPAMBIE | MapaIeIbHOCTh JIBYX IPSIMBIX, HEPIEHIUKYIIAPHBIX IJIOCKOCTH, 4
NIEPIEHIUKYJIAPHOCTD MIJIOCKOCTEN
[IpakTrueckoe 3aHsATHE
Tewma 2.6. Coneprxanue yueOHOro MaTepuasia
Pemenwue 3anay. Ilpsmele u | PacnionoskeHue NpsMbIX U IUIOCKOCTeH B mpocTpaHcTBe. [lepneHauKymsipHOCTh U
IJIOCKOCTH B IIPOCTPAHCTBE | MApAJUIENbHOCT  MPSAMBIX M IIockocTed.  CKpelluBaroluecss — MpsIMBIE.
[IpoBemBanue mnoBepXHOCTEH. Pacd€r paccTOAHM OT TOYKM [0 IUIOCKOCTH. 2
CriocoObl OMyCTUTh NEPIEHANKYIISAPBI: CHMMETPHS, CIIBUT TOUKH IO MapajuieNbHOM
npsimoid. CIBUT 1O HemapaieabHON IpsIMOM, U3MEHEHHE PacCTOSIHUN
KonTponbnas padota
Pa3nen 3. Koopannartsl u 16
BEKTOPBI
Tewma 3.1 Coneprxkanne yueOHOT0 MaTepuana OK-02, OK-03,
JlexkapToBBI KOOpAMHATHI B | JlekapTOBBI KOOPAMHATHI B TpocTpaHCcTBe. llpocreiimme 3amaun B KOOpIWHATAX. OK-04, OK-07
npocrpaHcTse. Paccrosuue | PaccrosHre MeX Ty IByMS TOUKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4 MK 2.2: TIK 2.3

MEXIY JBYMSI TOYKAMH.
KoopauHatel  cepeauHBbI
oTpe3Ka

KOM6I/IHI/Ip0BaHHOe 3aHATHUC
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Tema 3.2

Bexkrops! B IpocTpaHCTBE.
Yroim MexIy BEKTOpaMHU.
CkassipHOE TPOM3BEICHUE

Copepxanne yueOHOT0 MaTepuana

BekTtops! B ipocTpancTBe. Cl10KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa
Ha uyucio. KomrmuiaHapHble BeKTOpbl. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
PaznoxeHue BeKTopa 1o TpeM HEKOMIUIaHApHbBIM BekTopaM. KoopauHatel BeKTopa,

BEKTOPOB CKaJISIpHOE MPOU3BEICHNUE BEKTOPOB B KOOPAMHATAX, YOI MEXKAY BEKTOPaMH, YToJ 6
MEXy MPSIMON M TJIOCKOCTBIO, YTOJI MEKY MIOCKOCTSIMH. Y paBHEHUE MJIOCKOCTH.
['eomeTpuyeckuii CMbICT OIIPEACTUTENS 2X2
KoMOuHMpOBaHHOE 3aHATHE
Tema 3.3 IIpodeccuonanbHO-OpMEeHTHPOBAHHOE CO/lep:KaHue (coaepKaHNe PUKJIATHOTO
IIpakTuko- MO/1YJIfA)
OpUEHTUPOBaHHbIE 3a1auM | KoopanHaTHas MI0CKOCTh. BhluncneHne paccTOSHUN U IMIIOMAAeH Ha TUIOCKOCTH.
Ha KoopauHaTHoH | KonnuecTBeHHBIE pacueThl. JleTanu Ha KOOpIUHATHON TUIOCKOCTH. 4
IUIOCKOCTH Tunel KOHCTPYKIUI TMOABECHBIX MOTOIKOB. OCHOBHBIE AJIEMEHTHI TOABECHBIX
MIOTOJIKOB.
[IpakTrueckoe 3aHsATHE
Tewma 3.4 Coneprxanue yueOHOro MaTepuasia
Pemenune 3aja4. | JlekapToBbl KOOpJIMHATHI B IPOCTpaHCTBE. BekTopsl B npocTpancTBe. CloxkeHue 1
KoopanHaTsl 1 BEKTOPEI BBIUUTAHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4Mcio. KoMiutaHapHble BEKTOpBHI.
CkansipHOoe  IpPOU3BENEHUE  BEKTOpOB. PasnokeHue BekTopa IO  TpeEM
HEKOMITJIaHapHbIM BekTopaM. Ilpocreiimue 3agaun B koopauHarax. KoopauHaTsl
BEKTOpPA, paCCTOSIHUE MEXKIY TOUKaMH, KOOPAUHATHI CEPEIUHbI OTPE3Ka, CKAIIPHOE
MIPOM3BE/ICHNE BEKTOPOB B KOOpJAMHATAX, YroJl MEXAY BEKTOpaMH, Yoyl MEXIy 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY TUIOCKOCTSIMHU
KonTtponbHas pabora
Pa3znen 4. OCHOBBI 40 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
GyHKIHH OK-07
Tema 4.1 Copep:xanue yueOHOro MaTepuaa [IK. 2.1, TIK. 2.2
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Tpuronomerpuueckue
(GyHKIMU  TPOU3BOIHHOTO
yria, yucna. Panuannas u
rpajgycHas Mepa yria

Pagnannas mepa yria. [IoBopoT Touku BOKpYr Hadana koopauHat. OnpezneneHue
CHHYCa, KOCHHYCA, TAHI'€HCAa M KOTAHIe€HCAa. 3HAKU CHHYCA, KOCHHYCA, TAaHI€HCA U
KOTaHI'€HCAa [10 YETBEPTSIM. 3aBUCUMOCTb MEXAY CUHYCOM, KOCUHYCOM, TAHT€HCOM 1
KOTaHT€HCOM OJHOT'O U TOr'O K€ yIiia

Komb6unupoBanHoe 3ansrue

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOXJIECTBA.

DopMyIIbI IPUBEACHUS

Copep:xanue yueOHOro MaTepuana

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB O U
- o.. DopMynbl IPUBEAEHHUS

KoMOuHMpoOBaHHOE 3aHATHE

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMBl U pa3HOCTH JIBYX
yTJIOB

Cunyc u KOCHHYC
JABOMHOTO yria. ®opmyisl
MOJIOBUHHOT'O yriia

Copep:xanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CymMa M pa3sHOCTb KOCHHYCOB. CHHYC M KOCHUHYC
nBoiiHoro yrma. ®opmynbsl monoBuHHOro yria. IIpeoOpazoBaHus CyMmMMBbl
TPUTOHOMETPUYECKUX (YHKIUN B IPOU3BEIECHUE U IPOU3BEIEHUS B CyMMY.
BeipakeHne TpuroHoMeTpuyecknx (YHKIHMA dYepe3 TaHIeHC IOJOBHHHOTO
aprymenTa. [IpeoOpa3oBaHus MPOCTEHIIINX TPUTOHOMETPUIECKUAX BBIPAKCHUN

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4 Copep:xanue yueOHOTO MaTepuana

Qynkuy, HX CBOMCTBA. | O6MAcTh ONpeeNeH!s] 1 MHOXKECTBO 3HaueHUH pyHkiuii. YETHOCTh, HEUETHOCTD,
Crioco6b1 3aJjaHus | MepUuoANYHOCTh PyHKIMHA. CriocoObl 3ajaHus QyHKIMNA

GyHKIMHA KoMOMHHPOBAHHOE 3aHATHE

Tema 4.5 Coneprxanne yueOHOT0 MaTepuania

Tpuronomerpuueckue OO6nacte omnpeneneHUs M MHOXXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKLUH.

(GyHKLIMHU, MX CBOWCTBAa U
rpaduxu

YérHOoCTh, HEYETHOCTD, NEPUOTUYHOCTh TPUTOHOMETpUYecKuX (yHKkuui. CBoiicTBa
u rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/Ip0BaHHOe 3aHATHC.

Tema 4.6
[Tpeobpa3zoBanue
rpadukoB
TPUTOHOMETPHUYECKUX
byHKINMA

Copep:xanne yueOHOTO MaTepuana

CxxaTHe U pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIHH.
[Ipeo6pa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIMIA

[IpakTHueckoe 3aHsATHE
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Tema 4.7

Ornucanue
MIPOU3BOJICTBEHHBIX
MPOIECCOB C TOMOIIBIO
rpa¢gukoB QpyHKITHI

IIpodeccnonabHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE MPUKJIIATHOTO
MO/LYJIs1)

Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (PYHKIUH B MPOQecCHOHATBHBIX
3agayax. Onucanue Npou3BOACTBEHHBIX MPOLIECCOB C TOMOIIbIO IpauKOB QYyHKIUN

HpaKTI/IHCCKOC 3aHATUC

Tema 4.8 Coneprxkanue y4eOHOT0 MaTepuasia
OOpatHble OO6parHble TpuroHomerpudeckue GpyHkuuu. MIx cBOHCTBa U TpapuKu
TPUTOHOMETPUUECKHE
Komb6unupoBanHoe 3ansrue
byHKIIIN
Tema 4.9 Copep:xanue yueOHOT0 MaTepuana
Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue

YpaBHCHU U HECPABCHCTBA

TPUTOHOMETPUYECKHUX ypaBHEHUI OCHOBHBIX THUIIOB: npocTeimune
TPUTOHOMETPUYECKHE YPAaBHEHMS, CBONAIIMECS K KBaJIpaTHBIM, pEIIAEMble
Pa3I0KEHUEM Ha MHOXKHUTEIH, ONHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

KomOunupoBanHoe 3aHsTue.

Tema 4.10 Copepxanue yueOHOro MaTepuana

Cucremsl Cuctembl IPOCTEUIIUX TPUTOHOMETPUUECKUX YPABHEHUN
TPUTOHOMETPUUECKHUX KomOunupoBanHoe 3aHsTHE

ypaBHEHUU

Tema 4.11 Coneprxkanne yueOHOT0 MaTepuana

Pemienne 3amay. ocHoBHl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHHM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHHHM M HEPABEHCTB B TOM 4YHCJIE C HCIOJIB30BAHHEM
Tpuronomerpuyeckue CBOMCTB (yHKIUII.

byHKIMM KontposnbHas paborta

Pazpnen S.

KoMmmiekcHble unciia

Tema 5.1
KommiiekcHrblie umcia

Conepxkanue yaeOHOro MaTepuania

IloHsaTHE KOMILIEKCHOT'O 4YHCIIA. COHpH)KeHHBIC KOMIUJICKCHBIC YHUCJId, MOAYJIb U
APTYMCHT  KOMIUICKCHOI'O  4YHCJIA. <1>opMa 3alliCl  KOMIIJICKCHOT'O  4YHCJia
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(reomeTpuyeckasi, TPUTOHOMETPHUYECKAs,
JEUCTBUS C KOMILJIEKCHBIMU YHCIIaMU

anreOpandeckas).

Apudmernueckue

KoMOuHMpoBaHHOE 3aHSTHE
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Tema 5.2 Coneprxanue yueOHOro MaTepuasa
IIpumeHenune BeInonHenue pac4eToB ¢ MOMOILB KOMIUIEKCHBIX unce. [Ipumeps! ucnonb3oBanus
KOMIUIEKCHBIX YHCEI KOMIUIEKCHBIX YHCEN 4
[IpakTyeckoe 3aHsATHE
Pa3znen 6. IlpousBoaHas 40
(bynkuumn, ee
NpUMeHeHHe
Tema 6.1 Coneprxkanne yueOHOT0 MaTepuaia
Toustie IPOU3BOIHOMU. | OmpeelcHre YUCIOBOM MOCIIEOBATEILHOCTH U CIOCo0bl ee 3amaHus. CBoiicTBa
@opMmysibl M IpaBUiIa | YHCIOBBIX IMoOcJenoBareinbHOCTe. OmpeneneHue mpeaena MOCIeI0BaTeIbHOCTH.
g depeHIpPOBaHUS Breruncnenne — mpenmenoB  mocnenoBareiabHocTed.  [lpemen  QyHkmmm  Ha 2
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue
¢byHkuuu. 3ajnadd, NOPUBOASIIME K TOHATHIO Mpou3BoaHOW. Ormpenenenue
IIPOU3BOIHOM. AJITOPUTM OTBHICKAHUS POU3BOIHOMN
KomOuHMpOBaHHOE 3aHATHE OK-01, OK-02,
Tema 6.2 Conepsxanue yuebHOro MaTepuana OK-03, OK-04,
[TpousBoaHbIE cymmBl, | @opmystsl quddepentuposanus. [Ipasuia nuddepenunpoBanus 6 OK-05, OK-06,
pasHOCTH  Ipou3BeAeHUs, | KoMOMHUPOBAaHHOE 3aHATHE OK-07
Y4aCTHOTO TIK 22, I1IK 2.3
Tema 6.3 Coneprxanue yueOHOro MaTepuaa
[IpousBoaHble Onpenenenue ciaoxHoN GyHKkMU. [Ipon3BoAHAS TPUTOHOMETPUUECKUX (PYHKIUH.
TPUTOHOMETPUUECKHUX [Ipon3BoHas CII0XKHON PYHKIIMH
ynkunii.  Ipoussoanas | KoMOHHHPOBaHHOE 3aHSTHE 6
CIIOKHOU (YHKIIUU
Tema 6.4 Copep:xanue yueOHOTo MaTepHana
Housrue O | TTonsitue HenpepwiBHOW PyHKIMU. CBOCTBA HeNPepbIBHOM QyHKIIUH. CBSI3b MEXKITY
HENPEPbIBHOCTH (PYHKITUH. 2

Merton HHTCPBAJIOB

HENpPEephIBHOCTRI0O U AuddepeHrupyeMocTbi0 (YHKIUH B TOYKE. AJITOPUTM
pelIeHrs HEPaBeHCTB METOI0M UHTEPBAJIOB

KomOunupoBanHoe 3aHsATHE

Tema 6.5

Coneprxanne yueOHOTO MaTepuana
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I'eomerpuueckuii u | ['eoMeTpuueckuii CMBICT TPOU3BOJHOW (YHKIIUU — YIIIOBOW Kod(hdUIHEeHT
buznyeckuit CMBICT | KacaTeJbHOU K TpaduKy (YHKIIMM B TOYKE. YpaBHEHHE KacaTelbHOU K rpaduky
MIPOU3BOTHOM (GyHKIIUU. ANTOPUTM COCTaBJIICHHS YPAaBHEHHS KacaTelbHOW K TpaduKy (QyHKIHH
y=f(x)
KomOuHMpoBaHHOE 3aHATHE
Tema 6.6 Coneprxkanue y4eOHOT0 MaTepuasia
®dusnueckuin CMBICT | @U3nYecKuil (MEXaHUYECKUIM) CMBICT IPOU3BOJHOM — MI'HOBEHHAs CKOpPOCTb B
IIPOU3BOJHON B | MOMEHT BpeMeHHU t: v =S’ (t)
npodhecCHOHATBHBIX [IpakTudeckoe 3aHaTHE
3a7a4ax
Tema 6.7 Copep:xanue yueOHOro MaTepuana

MOHOTOHHOCTh (DYHKIIUU.
Touku sxkcTpemMyma

Bospacranue u yObiBaHuME (QYHKLIUH, COOTBETCTBHE BO3pACTaHMs U YyOBIBaHUSA
¢byHKIMH 3HaKy mpou3BoAHOM. IloHATHME mNPOM3BOAHON BBICIIEr0 MOPSIKA,
COOTBETCTBHE 3HAKa BTOPOH NMPOU3BOJHON BBHITYKIOCTH (BOTHYTOCTH) (PYHKIMHU Ha
oTpe3Ke. 3ajaud Ha MakCUMyM U MHUHUMYM. lloHATHE acMMITOTBHI, COCOOBI UX
ornpezeneHusl. AJITOPUTM HCCIENOBaHUS (YHKIMHM U IOCTPOEHHUS ee rpaduxa c
ITOMOLUIbIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIMS

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.8
HccnenoBanune QyHKIHUH U
MOCTpoeHne rpauKoB

Copep:xanue yueOHOTO MaTepuana

HccnegoBanue (l)yHKI_II/II/I Ha MOHOTOHHOCTBb U ITOCTPOCHUEC Fpa(l)I/IKOB.

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.9 HaubGompiiee u

Coneprxkanne yueOHOT0 MaTepuana

HAUMEHBIIIEE 3Ha4yeHHsd | HaxoxeHne HamOOJBINEr0 W HAWMMEHBIIETO 3HA4YeHHWH (YHKIHM, TOCTPOCHHE

byHKITUN rpad¥KOB MHOTOYJIEHOB C MCIIOJIb30BAHMEM alapaTa MaTeMaTUYECKOro aHaInu3a
KomOunupoBaHHoe 3aHATHE

Tema 6.10 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKaAHUE (CoAepPKaHNE TPUKJIATHOTO

Haxoxxnenue MOIYJIs1)

ONTHUMAJIBHOIO pe3ynbTaTa
C MOMOIIBI MPOU3BOIHOMN
B IMIPAKTUYCCKHUX 3aJjadax

Haunmenniiee u Haubospiee 3HaueHHe PyHKIMU. Pemenne 3aay Ha HaX XK ACHUE
ONTUMAJIBHOTO pe3ynbTaTa PacueT pacxoa MarepraioB Py MOHTaXe Kapkaca
MEePErOpOJIKM Ha METALTMYECKOM KapKace, Ha JIEPEBIHHOM KapKace
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HpaKTI/I‘-IGCKOC 3aHATUC

Tema 6.11 Copepxanne yaeOHOT0 MaTepuana
Pemenue 3aga4. | ®opmynsl u npasmia aupdepennupoanus. VccnenoBanue QyHKIHNA C ITOMOIIBIO
[TpousBonHas ¢pyHKLUY, €€ | mpousBoaHOM. Hanbombiee 1 HaMMEHbIIee 3HAYeHUS (PYHKIIUU 2
pUMEHEHHE KonTtpomnbHas pabora
Paznen 7. 46
MHOrorpaHHUKH 4 Teja
BpallleHHs
Tema 7.1 Copepxanne yaeOHOTo MaTepuana
Bepmmnel, pebpa, rpanu | [lousitTue MHOrorpaHHuka. Ero sieMeHTBI: BEepHIMHBI, peOpa, rpaHu. Jl@aroHasb.
MHOTOTpaHHHKA Ceuenue. Boimykiible ¥ HEBBITYKIIbIE MHOTOTPaHHUKH
KoMOMHMPOBAHHOE 3aHSATHE 2
Tema 7.2 Coneprxkanue yueOHOro MaTepuasa
[Tpuszma, ee | [lousarue mpusmel. Ee ocHoBaHusi u O60koBbie TpaHu. Bricota mpusmel. [lpsimas u
COCTaBIAIOIIME, CEYEHHE. | HaKJIOHHAas npu3ma. [IpaBuiibHas npusma. Ee ceuenune
Ilpsmass w  npaBuibHas | KoMOMHHPOBAHHOE 3aHSTHE 2 OK-01, OK-02,
e OK-03, OK-04,
Tema 7.3 Copep:xanne yueOHOTO MaTepuana 0K-05. OK-06
[Tapannenenunen, kyO. | [Tapannenenunen, CBOWCTBA MPSAMOYTOJBHOTO Mapaiienenuneaa, kyo. CedeHue 012_07 ’
CeueHue Ky0a, | Kky0a, mapasuiesenumeaa TK1.1; TIK 1.3
napasuiesienune/a KoMOuHMpOBaHHOE 3aHATHE 2
Tema 7.4 Coneprxanue yueOHOro MaTepuasa
[Mupamuna, ee | [Tupamua u ee snementsl. Cedenne nupamusl. [IpaBunbHas nupamuaa. Y cedeHHas
COCTaBJISIIOLIME, CEYEHUE. | MMpaMua
lpaBunbHas — NUpaMUIA. | KoMOGUHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 7.5 Coneprxanne yueOHOTO MaTepuasa
Bokosas " noyiHas | [Tnomaas O0KOBOM M OTHOW MOBEPXHOCTH MPU3MBI, ITUPAMUIBI
MOBEPXHOCTh npu3Mbl, | KoMOMHIpOBAaHHOE 3aHSATHE 2
MUPAMU/TBI
Tema 7.6 Coneprxanue yueOHOro MaTepuasa
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Cummerpuss B KyOe,
napajiesenumnese,
npu3Me, THpaMuIe

CumMMeTpusi OTHOCHTEIBHO TOYKH, NPsAMON, ImiockocTH. Cummerpus B KyoOe,
napajulelienunene, npusMe, upamMmuie

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.7
[Ipumepbl cummeTpuii B
npodeccuun

IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepPKaHUe (CopepKaAHNe TPUKJIIATHOTO
MO/1YJIfA)

Cummerpus B IpUpOAE, apXUTEKType, TEXHUKE, B ObITY. CHMMETPUYHBIE 3IEMEHTHI
IIPU COCTABJICHUM JIEKOPALIUH.

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 7.8 Copepxanne yaeOHOTo MaTepuana

[TpaBunbHBIE [TonsTre npaBUIbLHOTO MHOTOTrpaHHKUKa. CBOMCTBA MPABUIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHHKH, uX | [IpakTHyecKoe 3aHsATHE

CBOMCTBA

Tema 7.9 Coneprxanue yueOHOro Marepuasia

Hununnp, ero | Hununnp u ero snementsl. CeueHue nuinHapa (mapajyieIbHOE OCHOBAHUIO M OCH).

cocrapirtrone. CeueHue

PasBepTka nunmmuHapa

OUIMHIpA Komb6unnpoBanHoe 3ansrue
Tema 7.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COAepPKaHUe (CopepKaAHNe TPUKJIIATHOTO
Konyc, €ro | MOAYJIfA)

cocrapiitrone. CeueHue

Konyc u ero anementsl. CeueHune konyca (mapauieabHOEe OCHOBaHHIO U MPOXO/sIee

KOHyca yepes BEepIINHY), KOHHYecKue ceueHus. PazBepTka koHyca
KomMOuHMpoBaHHOE 3aHsTHE

Tema 7.11 Copep:xanue yueOHOTO MaTepuana

VYceuenHslit KOHYC. | YceueHHbIH KOHYC. Ero oOpa3syromas u BeicoTa. CeueHne yceueHHOro KOHyca

Ceuenue yceueHHOro | KoMOMHUPOBaHHOE 3aHSATHE

KOHYca

Tema 7.12 Coneprxanne yueOHOTO MaTepuana

[Hap u chepa, ux ceueHus

ap u cdepa. Bzaumuoe pacnonoxxenue chepsl u miockoctu. CedyeHue Imapa,
cepsl

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.13

Copepxanue yueOHOT0 MaTepuana
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TTonsatue 00 oOBEME Tena.

[Tonartue 06 obwveme Tema. OObeM KyOa M HPSAMOYTOJBHOTO MapajuleienuIesa.

OtHoleHue oobeMoB | OObeM mpusMbl u  mUIMHApAa. OTHOmeHHe 00BEeMOB  MOMOOHBIX — Tedl. 4
MOTIOOHBIX TE ['eomeTpruecknii CMbICI ONIPEEIUTENS 3-TO MOpsIIKa
KomMb6unupoBanHoe 3ansrue
Tema 7.14 Coneprxkanue y4eOHOT0 MaTepuasia
OObemMbl M IUIOWANH | OGpembl nupamMuabl 1 KoHyca. OObem 1mapa. Ilmomaam MOBEPXHOCTEH Tel. 2
TIOBEPXHOCTEH Tell OCHOBHBIE MMOBEPXHOCTH MPOCTPAHCTBA U UX NOcTpoeHue. CTepeoMeTpuuecKue u
MPUKJIAJHbIE 3aJaud, CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHHUEM TPSAMBIX U
wiockocTd. OnyckaHue MepreHIuKyIspoB, BEIYMCICHUE PACCTOSHUN OT TOYKH J10
TOYKH; IPSMOU; TUIOCKOCTH.
KomOunupoBanHoe 3aHsTHE
Tema 7.15 Coneprxkanne yueOHOro Matepuasia
Komb6unanuu Komb6unanuu reomerpuueckux tein. [Ipumenenue ¢popmyn B paborte.
MHOTOrpaHHMKOB H  Tell | COOTHOLICHHS MEXy IUIOIAAsIMU IOBEPXHOCTEH U 00BbEMaMu MOAOOHBIX Tell. 4
BpaIllEHUs [Tono6HbIe Tena B MPOCTPAHCTBE.
[IpakTrueckoe 3aHsATHE
Tema 7.16 Coneprxkanne yueOHOT0 MaTepuasa
I'eomerpuueckue Hcnonb3oBaHne KOMOHWHAIMKA MHOTOTPAHHHKOB M Tl BpAIIeHHs B TMPAKTHUKO-
KOMOMHAIIMY HA IPAKTUKE | OPUEHTHPOBAHHBIX 3ajavax. BHIbl ¥ 3J€MEHTHl KOJOHH. Pacuer moraaei
MOBEPXHOCTEH KOMOMHUPOBAHHBIX T€OMETPHUYECKHX Tell. 4
[IpakTnueckoe 3aHsATHE
Tema 7.17 Coneprxkanne yueOHOT0 MaTepuana
Pemenue 3aga4. | OOBEMBI M TUTOIIAN TOBEPXHOCTH MHOTOTPAaHHHKOB W TeJl BpalleHus. PacueTHble
MHororpanHMKM ¥ Te€ja | 3aJlaud, CBSI3aHHBIC C BEIYUCICHHEM 00HEMOB. 2
BpalleHus KonTponbHas pabota
rP[me“ 2‘ 1 OK-01, OK-02,
epBooOpa3Hast OK-03, OK-04,
bysctu, e OK-05, OK-06,
NpUMeHeHue OK-07
Tema 8.1 Copepxanne yueOHOTO MaTepuana
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[lepBooOpa3znas (QyHKuMU. | 3aa4a 0 BOCCTAHOBJICHUWU 3aKOHA JIBUKECHHUS MO M3BECTHOU ckopocTu. IloHsTHE K 2.3; [IK 2.4
IMpaBuia HAXOXKJICHUsI | MHTErpupoBanus. O3HAKOMJIEHHE C MOHSTHEM HMHTErpajia M MepBOOOPa3HOM st IIK 3.2; TIK3.4.
epPBOOOPA3HBIX ¢byakuu y=f(x). Pemenne 3amad Ha CBS3b MEPBOOOPA3HOW M €€ MPOU3BOIHOM,

BBIYHCIICHUE TMEepPBOOOpa3sHON s JaHHOW QyHkumu. Tabmuma Qopmyn s

HaXO0XXJCHUs epBooOpa3HbIX. M3ydueHune npaBuiia BEIYMCICHUS 1EPBOOOPA3HON

KomOuHupoBaHHoOe 3aHsTHE
Tema 8.2 Copepxanne yaeOHOTo MaTepuana

Inomane KpUBOJIMHEWHOM
TpaneIuu. dopmyna
Herorona — JleitOHuma

3anauu, NPUBOASALIME K MOHATHIO ONPEAEIEHHOIO MHTErpajia — O BBIUMCICHUU
IJIOIIAaM KPUBOJMHEMHOW Tpameuuu, O NepeMelleHnd Touku. [lonsTue
ornpeAenéHHOro UHTerpana. I'eomerpudeckuii U (pU3NMUECKUN CMBICI OMPEIEIIEHHOTO
unterpana. @opmyna Hetotona— Jleitbnuia

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 8.3
Heonpenenennsrit u
OIPEIETICHHBIN UHTETPaIbI

Copep:xanue yueOHOro MaTepuana

IlousTue HCOMPCACIICHHOI'O NHTCTpajia

KoMOuHMpOBaHHOE 3aHATHE

Tema 8.4

TTonsarue 00
OTIpPENICIICHHOM WHTErpae
KaK IUIOLIAAA

KPUBOJIMHENHOM Tpanenun

Copepxanne yueOHOTO MaTepuana

FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O UHTETpaJla

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 8.5
OrnpesiesieHHbI UHTETPA B

IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE cOJAepKaHue (coiepKaHue MPUKJIATHOTO
MO/1YJIfA)

KU3HU I'eomeTprueckuii cmbICa ompeneseHHoro wuHrerpana. Popmyna HeroTona -
JleitOHuIA.
Pemenue 3a1au Ha mpuMeHEHNE UHTETpasia JUIsl BEIYUCICHHS (U3UUECKUX BEIMYUH
u montaaeil. Beraucnenue miomaneit puryp pasHoi GopMsl ¢ TOMOIIBIO HHTErpasia
[IpakTnueckoe 3aHsTHE

Tewma 8.6 Coneprxanne yueOHOTO MaTepuana
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Pemenune 3anau. | [lepooOpasnas pynkiun. [IpaBuna HaxoxaeHus nepBooOpas3HbIX. Ee
[lepBooOpa3nast pyHKIUH, | IPUMCHEHHE. 2
c¢ HpuMeHette KonTponbnas pabora
Pasznea 9. 18
Crenenu U KOPHHM.
Crenennas pyHkunus
Tema 9.1 Copepxanne yaeOHOT0 MaTepuana
Crenennas QyHkuus, ee | [TousTHe KOPHS N-Oif CTENCHH M3 AeiCTBUTENBHOrO uncia. OyHKUHM Vv = VX HX
CBOJCTBa cBoiicTBa u rpaduku. CBolicTBa KOPHS N-Oi CTEHCHH

Komb6unnpoBanHoe 3anstue 4
Tema 9.2 Copep:xanue yueOHOro MaTepuana
[IpeobpaszoBanue [IpeoOpa3oBanne UppaTMOHATBHBIX BBIPAKEHHH
BBIDAKEHUHN C KOPHAMU N- | KOMOMHHPOBAHHOE 3aHSTHE 4
Ol CTeIeHU

OK-01, OK-02,

Tema 9.3 Copep:xanue yueOHOro MaTrepuaia 0K-03. OK-04
CpoiictBa  creneHu ¢ | [loHATHE cTENEHH ¢ IOOBIM pallMOHAIBLHBIM MTOKa3aTesieM. CTerneHHbIe PYHKIIUH, UX OK-0 5’ OK-07’
paloHaIbHBIM CBOICTBA U TpaduKu ’
JEUCTBUTEIHLHBIM KomOunupoBanHoe 3aHsTHE 2
MIOKa3aTeNsIMH
Tema 9.4 Coneprxkanne yueOHOT0 MaTepuana
Pemenne PaBHOCWIIBHOCTB MppallMOHAIBHBIX YPABHEHUI U HEPABEHCTB. METO/IbI UX PELICHUS.
UPpaLMOHATIbHBIX Pemenue nppanroHalbHbIX YpaBHEHUN U HEPABEHCTB
YpaBHEHHUM U HEPABEHCTB | KOMOMHHPOBAHHOE 3aHSTHE 6
Tema 9.5 Copepxanne yueOHOTO MaTepuana
Crenenn u KopHH. | OmnpeneneHue crerneHHol (QyHkuuu. lMcroib3oBaHue €€ CBOMCTB NpU pelIeHUU
CrenenHast QyHKIHIS YPaBHEHUW U HEPABEHCTB 2

KonrtponsHas pabora
Paznen 10. 18 OK-01, OK-02,
IMoka3arenbHas OK-03, OK-04,
dyHkuus OK-05, OK-07
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Tema 10.1
[okazatenpHast QyHKIMS,
ee CBOMCTBA

Copepxanne yueOHOT0 MaTepuana

Crenenp ¢ Onpenenenue

MoKa3aTeabHON (PyHKIMH, ee CBOMCTBa M rpaduk. 3HAKOMCTBO C MPHUMEHEHHEM

IIPOU3BOJIbHBIM HeﬁCTBHTCHBHbIM IIOKa3aTCICM.

MoKasareiabHOH (QyHKUMU. PemieHue mokazateiabHbIX ypaBHEHUN (PYHKIIMOHAIBHO-

rpaguIecKuM METOA0M 4
Komb6unupoBanHoe 3ansrue
Tema 10.2 Copepxanne yaeOHOT0 MaTepuana
Pemienne mnoxasarenpHbIX | PemieHune 1oka3zaTeNbHBIX yPaBHEHHWH METOJOM YpaBHHUBaHHUS —IOKa3aTeseid,
YpaBHEHUI U HEPABEHCTB METOJIOM BBEJCHUS HOBOW MEepeMEHHOU, (PYHKIIMOHAIBLHO-TPAPUISCKIM METOIOM.
Pelrenne nokasaTenbHbIX HEPABEHCTB 8
[IpakTHueckoe 3aHsiTHE
Tema 10.3 Copep:xanue yueOHOTo MaTepuana
Cucrembl 1NOKa3aTeNbHBIX | PellieHne cUCTEM MMOKa3aTeNbHbIX YPaBHECHHI
ypaBHEHUU KoMOuHMpOBaHHOE 3aHATHE 4
Tema 10.4 Copepxanue yueOHOro MaTepuana
Pewenne 3aj1a4. | Pemmenne mnoka3aTeNbHBIX YpaBHEHHIl METOJOM YypaBHUBAHUS IOKa3aTeneil u
IToka3arenpHas GyHKUUS | METOIOM BBEJICHHS HOBOM MepeMeHHON. PerieHne moka3areabHbIX HEPABESHCTB
KonrponsHas pabora 2
Paznen 11. Jlorapugmpl. 30
Jlorapupmmuueckast
¢byHkuusn
Tema 11.1 Copep:xanue yueOHOTO MaTepuana
Jlorapupm yucna. | Jlorapudm umncna. JlecATUUHBIN U HATYpaJIbHBIN JOrapu(Mmbl, YUCIIO € OK-01. OK-02
. ) :
I[eCHTI/I‘lHBII/IV 1 | KomOuHMpOBaHHOE 3aHATHE ) OK-03, OK-04,
HaTypaJIbHBIN JlorapuMsl, OK-05, OK-07
mero © MK 1.1, TIK 1.2.
Tema 11.2 Coneprxanne yueOHOTO MaTepuana
CaoiictBa  norapudmoB. | Coiictsa norapudmos. Oneparus JorapuGMHUpPOBAHUSL.
Onepanus KomOunupoBaHHoe 3aHATHE 6
norapuMupoBaHUs
Tema 11.3 Copepxanne yueOHOTO MaTepuana
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Jlorapugmuueckas

Jlorapudmuueckasi pyHKIUS U €€ CBOICTBA

¢byHKLMS, ee CBOHCTBA KomOunupoBanHoe 3aHsTue 4
Tema 11.4 Coneprxkanne y4eOHOT0 MaTepuasia
Pemenne [lonatue norapupmuveckoro ypaBHeHHs. Omnepanus MTOTCHUUPOBaHUS. Tpu
JOrapuPMUICCKUX OCHOBHBIX METOAA PELICHHUS JOTapu(PMHUECKUX ypaBHEHHUU: (YHKIHOHAIBHO-
YPaBHEHUH 1 HEPABEHCTB | rpaduuecknii, METOX MOTCHUMPOBAHMS, METOJ BBEICHHS HOBOI IEPEMEHHOI.
Jlorapugmuueckue HepaBeHCTBA 8
KomOnHupoBaHHoe 3aHsTHE
Tema 11.5 Coneprxkanue yueOHOro MaTepuasa
Cucremsl ANropuT™M pelIeHuss CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JorapupMuyecKux
JOTapuUPMHUUECKUX YpaBHEHHI U HEPABEHCTB
ypaBHEHUH KomOuHMpoOBaHHOE 3aHSTHE 2
Tema 11.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COAepPKaHUe (CopepKaAHNe MPUKJIIATHOTO
Jlorapugmsl B HpUPOAE U | MOMYJIsT)
TEXHUKE [Ipumenenne norapudpma. Jlorapmpmuueckas cnupans B npupoge. Ee
MaTeMaTHYecKue cBoiicTBa. BapuaHThl oQoOpMIIEHHS MPU CO3JaHUM JEKOpalui U 4
PEMOHTE TTOMEIIEHUM, 0ObEKTOB.
[IpakTnueckoe 3anaTue
Tema 11.7 Coneprxanue yueOHOro MaTepuasa
Pemenune 3agau. | Jlorapupmuueckas pyHnkuus. Pemenue npocreimux gorapupMuyeckix ypaBHEHHH
Jlorapudmsr. KonTponbnas pabora 2
Jlorapudpmuueckas
byHKIIUS
Paznen 12. 10
MHo:xecTBa. JJIeMEHTBI
Teopuu rpagos
Tema 12.1 Coneprxanue yueOHOro MaTepuasa
MHuoxecTBa [Tonsitue MHO)kecTBa. [TogMHOXkecTBO. Oniepanuu ¢ MHOKECTBAMH
KomOunupoBanHoe 3aHsATHE 2
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Tema 12.2
Ornepanuu ¢ MHOXXECTBaMU

IIpodeccnonabHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE MPUKJIIATHOTO
MO/LYJIs1)

Onepaunn C MHOXKECTBaMu. Pemenne MPUKJIAAHBIX 3aaa4

[IpakTuueckoe 3anaTue 2
Tema 12.3 Coneprxkanne y4eOHOT0 MaTepuasia
['padsr [Tonsarue rpada. Cs3HbIA rpad, aepeBo, HUKI rpad Ha MIOCKOCTH
I[IpakTuueckas pabora 4
Tema 12.4 Copepxanne yaeOHOT0 MaTepuana
Pemmenue 3aj1a4. | Onepanuu ¢ MHOKecTBaMH. OIKcaHue pealbHbIX CUTYallui C TOMOIIBI0 MHOKECTB.
MmuoxectBa, I'padsl u ux | [Ipumenerue rpad)oB K pelICHUIO 3a1a4
pUMEHEHHE KonTponbnas pabota 2
Paznen 13. DuiemeHTHI 26
KOMOUHATOPHKH,
CTATUCTUKH M TEOPHUH
BEPOATHOCTEM
Tema 13.1 Copep:xanue yueOHOT0 MaTepuana
OcHoBHbIE noHsTHs | [lepecTaHOBKM, pa3MeELICHMs], COUECTaHUS.
KOMOWHATOPUKH 4
KoMOuHMpoBaHHOE 3aHsTHE.
Tema 13.2 Coneprxkanne yueOHOT0 MaTepuasa OK-01, OK-02,
CoObsitne, BEPOSATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH CYyMMBI COOBITHIA. OK-03, OK-04,
coOpitha. CnoxkeHue M | YCIoBHAas BEpOSTHOCTh. 3aBHCHUMbIE W HE3aBUCHMbIC COOBITHA. Teopembl o OK-05, OK-07
YMHOKEHUE BEPOATHOCTEN | BEPOATHOCTHU MPOU3BEICHUS COOBITHI. 1K 1.1, IK 1.2.
4
KomOunupoBaHHoe 3aHsATHE
Tema 13.3 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAepPKaHUe (CoAepKAHNE TPUKJIIATHOTO
BepositHOCTB B | MOXYJISI)
PO eCCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTHYECKOE
3aadax orpejiesieHue BeposTHOCTH. OLeHKa BEPOSATHOCTH COOBITHS.
[IpakTnueckoe 3anaTue 4
Tema 13.4 Coneprxanue yueOHOro MaTepuasa
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JuckperHas  ciydaiiHas

Bunel cnyvaiiabix BenuuuH. OmnpezeneHue IUCKPETHOW CIydallHOM BEIWYMHBI.

BEJIMYMHA, 3aKOH ee | 3aKOH pacHpeleNieHus JUCKPEeTHOW ciydyallHOM BenuuuHbl. Ee uucioBble
pacnpenenenus XapaKTEPUCTUKU 4
KomMb6unupoBanHoe 3ansrue
Tema 13.5 Coneprxkanue y4eOHOT0 MaTepuasia
3agaun  maremaTudeckod | Bapmanmonnelii  psn.  Iloamron wactor u  rucrorpamMma.  CTaTHCTHYECKHE
CTaTUCTUKU XapaKTePUCTHKU PsiJia HAOIIOAaeMbIX TaHHBIX
KoMOuHMpOBaHHOE 3aHATHE
4
Tema 13.6 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE COJAepP KaHue (coiepKaHue TPUKJIAIHOTO
CocraBneHue TaOIULl U | MOXYJIsI)
JTUarpamMm Ha MpaKTHKe [lepBuuHas 00paboTKa CTaTUCTUYECKUX AaHHBIX. [ paduueckoe X mpeacTaBieHUE.
Haxoxaenue cpeqHux XxapakTepUCTHK, HAOTIOAaeMbIX JaHHBIX
[IpakTrueckoe 3aHsATHE 4
Tewma 13.7 Copep:xanue yueOHOTo MaTepuana
Pemenue 3ana4. DneMeHTHl | DneMeHTh KOMOMHATOpPHKH. COOBITHE, BEpPOATHOCTh coObITHA. ClOXeHue u
KOMOHHATOPHKH, YMHOKEHHE BEPOATHOCTEN
CTaTUCTUKU ¥ Teopuu | KoHTpoibHas paboTa 2
BEPOSATHOCTEM
Pa3znen 14. YpaBHenuss u 28
HepaBeHCTBa OK-01, OK-02,
Tewma 14.1 Copepxanne yueOHOTO MaTepuana OK-03, OK-04,
PaBHOCHIIBHOCTD PaBHOCHIIBHOCTD ypaBHEHUN W HepaBeHCTB. OmpeneneHusi. OCHOBHBIE TEOPEMBI OK-05, OK-06,
YPaBHEHHUI M HEPABEHCTB. | paBHOCWJIBHBIX MIEPEX0/aX B YpaBHEHUSAX U HepaBeHCTBaX. OOIIe METO bl pEIICHUS OK-07
OO1ue MeTOIbI PEIIEHNs] | ypaBHEHWI: IMEPEX0J OT PaBCHCTBa (DYHKIM K pPaBEHCTBY apryMEHTOB ISt 4 IK 2.3: TIK 2.4
MOHOTOHHBIX (PYHKITUH, METOJT Pa3JI0’KEHUSI HA MHOXKUTEIHN, METOJ] BBEJICHUSI HOBOM MK 3.2; TIK3.4.

MepEeMEHHOH, PYHKIIMOHAIBbHO-TpaduIecKril METOA

KomOunupoBanHoe 3aHsTHE

Tema 14.2

Copepxanne yueOHOTO MaTepuana
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I'paduueckuit Metox | O6Imue MeToIbI pelIeHUs] HEPABEHCTB: NEPEX0/] OT CPAaBHEHUS 3HAYCHUN (PYHKIHHA K

pelieHus YpaBHEHHH, | CPAaBHEHHIO 3HAUYCHUH apryMEHTOB JUIsI MOHOTOHHBIX ()YHKLIUH, METOJl MHTEPBAJIOB,

HEPABEHCTB ¢byHKIMOHATBHO-Tpaduueckuii Meto. I'paduyeckuii MeTo]] perieHus: ypaBHeHUN U
HEPaBEHCTB 4
KomOuHupoBaHHoe 3aHsTHE

Tema 14.3 Coneprxkanue y4eOHOT0 MaTepuasia

VYpaBuenus u HepaBeHcTBa | OmpeneneHue Moaynsa. Packpeite Moayns 1o onpeaeneHuro. [Ipocteiimme

C MoAyJIeM YPaBHEHHUS U HEpPaBEHCTBA ¢ MoayJieM. [IpuMeHeHre paBHOCWIBHBIX N1E€PEXOAOB B
OIIpE/ICJICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM 4
KoMOuHMpOBaHHOE 3aHATHE

Tema 14.4 Coneprxkanue yueOHOro MaTepuasa

YpaBHEeHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiinne ypaBHEHHs 1 HEPaBEHCTBA C TapaMeTpOM

C mapameTpaMu KomOunupoBaHHoe 3aHsTHE 6

Tema 14.5 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE COJAepPKaHue (coiepKaHNe TPUKJIAIHOTO

CocraBieHre U peUICHHE | MOAYJISA)

npodecCHOHANBHBIX 3a/au | PerreHne TeKCTOBBIX 3324 podhecCHOHaATBHOTO coaepskanus: «[loacuer oobema

C TIOMOIIIbIO YPaBHEHUH paboT 1 MoTpeOHOCTU B MaTepUaiax Mpyu OKpacke HEBOJHBIMU COCTaBAMMI. 8
«[Ipumenenue nepBooOpa3HoOl (YHKIIUN B IKOHOMUYECKHX 33]]a4ax, CBSI3aHHBIX C
npoueccamu. Hopma pacxona matepuanos. Pacdyer pacxona MaTepuaaoBy
[IpakTnueckue 3aHATHS

Tema 14.6 Coneprxkanne yueOHOT0 MaTepuasia

Pemenne 3aga4. | OOmMe METoAbl pPellleHUs] YpaBHEHUN. YpaBHEHHUs] M HEPABEHCTBA C MOYJIEM U C

VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu
[IpakTrueckoe 3aHsATHE 2

IMpomesxyTounas arrectanus (IK3amMeH) 6

Bcero: ‘ 340

Ilo xadxcooil meme onucvieaemest cooepicanie yuebno2o mamepuand (6 OUOAKMULECKUX eOUHUYAX), HAUMEHOBANHUSL HeOOX0OUMbBIX TADOPAMOPHBIX, NPAKMUHECKUX U
unwix 3anamutl. Obvem uacos onpeodensemcs no Kaxcoou nosuyuu cmoaoya 3.
*[IpogheccuonanbHo-opuenmupo8anHoe cooepicanie moxicem Ovims pacnpedeseHo no pazoendam (memam) uiu CKOHYeHmMpUposano & pasoeine IIpuxkiadno Mooyis
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3. YcioBus peaju3anuu NporpaMmMbl 00111€00pa3oBaTeIbHON JUCHUILTHHbBI

3.1. lnsa peanu3anuu NporpaMMbl JUCHUIIMHBI JO/LKHBI OBITH MPELyCMOTPEHbI

cjleayionue crennajbHble MOMelleHusl:
Peanuzamuss mporpaMMbl  TUCIUIUTHHBI  TpeOyeT
MaTEeMaTHKH.

O6opynoBanne yueOHOTO KaOMHETA:

- IOCaJI0YHBIC MECTA 110 KOJMYECTBY 00yUarOIIUXCS;
- pabouee MeCTO MPeroIaBaTelIs;

- KOMIUIEKT Y4eOHO-HATJISIHBIX TIOCOOUIA;

- KOMILIEKT 3JICKTPOHHBIX BUCOMATCPHAIIOB;

- 3aJIaHUSA JUIT KOHTPOJIBHBIX PadoT;

- Tpo(ecCHOHATEHO OPHEHTUPOBAHHBIC 3a/IaHNS;

- MaTepHUaITbl YK3aMEeHa.

TexHuueckue cpencTra O0yICHUS:

HaIM4Yusl y4yeOHOro KaOuHeTa

- HGpCOHEUIBHBIﬁ KOMIIBIOTCP C JIMICH3WMOHHBIM ITPOIPAMMHBIM O6€CH€‘I€HH€M;

- IPOEKTOP C HIKPAHOM.

3.2. UndopMaunoHHoe odecneyeHne 00yueHust

1. Jna peanuzanuu mnporpamMmbl  OuOIMOTEYHBINM (OHJ 00pa3zoBaTelbHON

opraHu3anuvn AOJDKCH HMCTb IICYATHBIC /M QJICKTPOHHBLIC O6pa30BaTeJIBHBIC )51

UH(GOPMAITMOHHBIE  PECypChl,  PEKOMEHJOBaHHbIE  JUIsI  HWCIIOJB30BaHUA B

O6pa3OBaTeJ'H)HOM IIpoHecCceC, HC CTAPUIC IATH JICT C MOMCHTA U3dHUA.

2. PexomeHnyembie MeyaTHbIC M3JaHUs M0 peau3aiuu o0Ieo0pa3oBaTeIbHOMN

AUCHUILUIMHBL IIPCACTABJICHBI B MCTOAMYCCKHUX PCKOMCHIAAIMAX II0 OpraHU3alllnn

00yueHwus.
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30oBaTe/IbHOM

AUCHUIIJINHBbI

KOHTpO.]Ib H OLCHKaAa pPCE3yJIbTaTOB OCBOCHMA O6Hl€06p330BaT€JIBHOﬁ AU CHUITIINHBI

pPacKpbIBAlOTCS  4epe3

JVCLMIUIMHAPHBIE ~ PE3YJbTaTHhI,

HalIpaBJICHHLIC

Ha

dbopmupoBaHre 00MUX M MPO(ECCHOHATBHBIX KOMIIETCHIIMHA 1O pa3jenaM W TeMam

coJiepKaHusl yueOHOro MaTepuara.

P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

Oobmasi/npodeccuoHanbHast Pasznen/Tema Tun oueHoYHbIX
KOMIeTEeHIHA MepOonpPUsITUSI

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TT-o/c?, 1.4, 1.5, TectupoBanue
peuieHus 3aaa4y 16 VYcrHblii onpoc
poQeccuoHaNnbHOM P2, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
erteLIoCTH P 3, Towst 3.1,32, 3.3 Tlole, 34 aicran
TpHUMCHHTCIIEHO P4, Tembi 4.1,4.2, 4.3, 4.4, 4.5,4.6,4.7 | VIHAUBUIYyaTbHAs
K pa3JIMYHbIM KOHTEKCTaM T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS

P 5, Temsr 5.1,5.2 pabora

P 6, Temr1 6.1, 6.2,6.3, 6.4, 6.5, 6.6, [Ipencrasnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaTOB

MPaKTUYECKUX padbOT
3amuTa TBOPUYECKHUX
pabor

3amura
WHIMBUTYaTbHBIX
MIPOEKTOB
KonTponbhas padota

P12, Tems 12.1, 122,123, 12.4 Beimonxenye

P 13, Temn 13.1, 13.2, 13.3, 13.4, IK3AMCHAIMOHHBIX

13.5 I-o/c, 13.6 3ajaHuH

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 02. Ucnonn3oBath P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
COBPEMEHHBIE CPENICTBA 16 YcTHBIM onpoc
MOWCKa, aHaINu3a U P2, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/¢, | Maremarmueckuit
HHTCPTIpeTaItiH ?’2 Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 JUKCTAnT
HH(opMaIy, 1 P4 Tembi4.1,42,43,44,45,4.6, 47| AHmuBAtyatbHas
uH(pOpPMaIMOHHBIE T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTENIbHAs
TEXHOJIOTMH ISl BBINOJAHEHU | P 5, Temsr 5.1, 5.2 pabota
3a/1a4 npodeccuoHaIbHON P 6, Temn1 6.1, 6.2,6.3,6.4,6.5, 6.6, [IpencraBnenue
JIEITENLHOCTH 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaTOB

MPAKTUYECKHUX paboT

3 MpoheccuoHanbHoe-0pUEHMUPOBAHHOE COOEPHAHUE

49



P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

3amuTa TBOPUYECKHUX
pabort

3amura
WH/IUBUTYaJIbHBIX
IIPOEKTOB
KonrtponsHas pabora

Brinmonnenue

11.4,11.5,11.6 IT-o/c, 11.7 SK3AMEHAIHORHbIX

P12, Temsr 12.1, 12.2,12.3,12.4 .

P 13, Temst 13.1, 13.2, 13.3, 13.4, Saat

13.5 [T-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 03. IlitanupoBats 1 P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBbBaTh cobcTBeHHOE | 1.6 VYerHbli onpoc
poeCCHOHANEHOE U g é’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/¢, | Maremaruueckuii
JITIHOTHOE PASBHTHE, P 3, Temsi 3.1, 3.2, 3.3 TT-ofc, 3.4 JmeTant
TpCAIPHHUMATCIIBCKYIO P4, Tempi 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | VIHAMBAIyaNbHAA
JIESTCIILHOCTD B T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
npodeccnoHaabHOH chepe, P 5, Temsr 5.1, 5.2 pabora
HCIIOJIb30BATh 3HAHHMS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(HMHAHCOBOW I'PaMOTHOCTH B 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ynbTaToB

PAa3INYHBIX JKU3HCHHBIX

P7, Temm 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

NPaKTUYECKUX padboT

CUTYyaIHsIX 3amura TBOPUECKUX
7.12,7.13,7.14,7.15,7.16, 7.17 paGoT
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Jammira
P9, Temr1 9.1,9.2,9.3,9.49.5 WHHBHTYATBHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4
MIPOCKTOB
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, KoHtponbHas pabora
11.4,11.5,11.6 IT-o/c, 11.7
P 12, Temsi 12.1,12.2,12.3,12.4 Brmosrenme
P 13, Temsi 13.1, 13.2,13.3, 134, JHCAMCHATIHOHHBIX
13.5 -o/c, 13.6 3ajaHin
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 04. 3ddextuHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aMOJCHCTBOBATh U 16 YcTHBIM onpoc
paboTarh B KOJJIEKTHBE U 12) é’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/¢, | Maremaruueckuit
KoManae P 3, Temst 3.1, 3.2, 3.3 T-o/c, 3.4 S
P4, Tembi4.1,4.2,4.3,4.4,4.5 4.6, 4.7 | VHBALyaTbHas
IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIbHASL
P 5, Temsr 5.1, 5.2 pabora
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenne
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaTOB

P7, Temm 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13, 7.14,7.15, 7.16, 7.17

MPAKTUYECKUX paboT
3ammTa TBOPUECKUX
pabot
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P 8, Temsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

3amura
VHIUBHTyJTbHBIX
IPOCKTOB
KonrponsHas pabora

Brimonnenue

P12, Temsr 12.1,12.2,12.3,12.4 5K3aMeHALMOHHBIX

P 13, Temn 13.1, 13.2, 13.3, 13 .4, e

13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. OcymiecTBisTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U MUCbMEHHYIO 16 VYcrHblii onpoc
KOMMYHHKAIIO Ha P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuii
rOCYJapCTBEHHOM SI3bIKE %2 Tenti 3.1.3.2. 3.3 I-o/c. 3.4 JUKTaHT
Pocentickoit Qenepaliit ¢ | p 4 Toyyi 4.1, 4.2, 43, 4.4, 45, 4.6,4.7 | HAMBHIyaIbHAS
Y4€TOM OCOOEHHOCTEMN T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATEIIbHAS
COLIMATIBHOIO U KYJIBTYPHOIO P 5, Temnr 5.1,5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | IlpeacraBnenue

1.6 pe3ynbTaToB

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4
P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temnr 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temr1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3

P 13, Temnr 13.1, 13.2, 13.3, 134,
13.5 I1-o0/c, 13.6

MPaKTHUYECKUX PadoT
3anmTa TBOPYECKUX
pabor

3amuTa
WHIUBUTYIbHBIX
MPOEKTOB
KoHntposbHas padota
Breimonnenue
9K3aMEHaIIMOHHBIX
3aJaHui
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P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 06. ITposiBnsTH
rPaKIaHCKO-
MaTPUOTHYECKYIO MO3HUITHIO,
JIEMOHCTPHUPOBATH
O0CO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaTUIIUOHHBIX
00IIIECYCIIOBCYSCKUX
IIEHHOCTEH, B TOM YHCIIC C
Y4€TOM rapMOHU3AINN
MEKHALIMOHAIBHEIX U
MEXPEIIUTHO3HBIX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6

TectupoBanue
VYcrHblii onpoc
Maremarnueckuit
JTUKTaHT
NunuBunyanbHas
CaMOCTOSITEeJIbHAs
pabota
IIpencrasnenue
pe3ynabTaToOB
NPAaKTUYECKUX paboT
3amuTa TBOPUYECKHUX

P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

OTHOILICHHHA, IPUMEHSITH pabot
CTaHJAPTHI 3amura
AHTUKOPPYIIIUOHHOTO WH/IUBUYaJIbHBIX
MOBEICHUS MIPOCKTOB
KonrponsHas pabora
Brinosinenue
AK3aMCHAIIMOHHBIX
3aJlaHUN
OK 07. CognerictBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPaHEHHIO OKPYKAOIICH 1.6 YCTHBIH onpoc
CpEJIbl, PECYPCOCOEPEKEHHUIO, g é’ Tembi 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuii
MPUMERSTh SHAHNA 00 P 3, Temsi 3.1, 3.2, 3.3 TT-ofc, 3.4 Jmerant
M3MCHCHUM KTUMaTa, P4, Tempr 4.1,4.2, 4.3, 4.4, 4.5, 4.6,4.7 | VIHAMBAIyaNbHAA
MIPUHITAITEI OEPEIKITHBOTO T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS
MPOU3BOJICTBA, P (HEKTUBHO P 5, Temsr 5.1, 5.2 pabora
JICMCTBOBAThH B P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
Ype3BBIYAHBIX CUTYALMIX 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

MPAKTUYECKHUX padoT
3amuTa TBOPUYECKHUX
pabor

3amuTa
WHIMBUTYaTbHBIX
MIPOEKTOB
KounTponbnas pabota

HITYKaTypHbIe paboThI MO

1.6

P12, Temsr 12.1,12.2, 12.3, 12.4 Bemosnnenue
P 13, Temsi 13.1, 13.2, 13.3, 134, HCAMCHATIOHHBIX
13.5 [T-o/c, 13.6 3a/laHni
P 14, Tems 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
IIK 1.1. Bemmomaats P1,Temal.1,1.2,1.3 IM-o/c* 1.4, 1.5, TectupoBanue
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OTJIEJIKE BHYTPEHHUX U
HapY>KHBIX II0BEPXHOCTEH
31aHUM U COOPYKEHUM.

I1K 1.2. BeimmoaHsATbs paboThI
[0 YCTPOMCTBY HAJIMBHBIX
MI0JIOB 1 OCHOBAHMIA IOJ1 MOJIBI.

[1K. 1.3 Beinonaeunue
JIEKOPATUBHBIX IITYKATYPOK.

[1K. 1.4. PeMOHT 1ITyKaTypKH,
HAJIMBHOTO 110J1a, (pacaHbIX

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c,
2.6

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o0/c, 13.6

VYcerHbll onpoc
MaremaTnueckui
JTUKTaHT
NunuBunyanbHas
caMoOCTOsITeNIbHAs
pabora
[IpencraBnenue
pe3yNIbTaToB
NPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

[1K 2.3. BeIMOTHATE OTACIKY
KapKacHO-OOIIMBHBIX

TEIIOU30JISILIMOHHBIX 3amura
KOMITO3UIIMOHHBIX CUCTEM. MHIMBHIYATbHbIX
MIPOEKTOB
KonTponbnas pabota
Brimmonnenue
HK3aMEHAIIMOHHBIX
3aaHui
I1K 2.1. BeImoassaTs P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 TectupoBanue
MOATOTOBUTEIbHBIE PAOOTHI P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7 | Vcrublii onpoc
MIPU MOHTAXE U OTIEIIKE H'O/C, 48, 49, 410, 411 MaTteMaTHuecKuii
KapKaCHO-OBIIMBHBIX P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, MKTAHT
KOHCTPYKILHIA. 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Vi By Has
1K 2.2. BoImonHsats paboThel CaMOCTOATC/IbHAA
10 MOHTA)Ky KapKacHO- pabora
OOIIMBHBIX KOHCTPYKIIHH U3 [TpencraBnenue
Pa3TUYHBIX MAaTEPHUAJIOB. pe3yIbTaToB

MPAKTUYECKUX paboT
3amuTa TBOPUECKUX

KOHCTPYKIUH. pador
3amura
I1K 2.4. BBINONHATE PEMOHT WHMBUYaTbHBIX
KapKaCHO-O6vH_II/IBHBIX TIPOEKTOB
KOHCTPYKIUU KonrtponsHas pabora
Brinosinenue
9K3aMEHaIMOHHBIX
3aIaHuI
IIK 3.1. BemoasaTs P 1, Tema 1.1, 1.2, 1.3 [T-o/c®, 1.4, 1.5, | Tectupoanue
MOJATOTOBUTENBHBIE PAOOTHI 16 YCTHBIN 0npOC
npu npousBozacTee Maxspueix | P8, Temsr 8.1,8.2, 8.3,8.4,8.5, 8.6 MaTeMaTHIeCKuii
paGoT 1IpU OTHEIKE P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 JKTAHT
MIOBEPXHOCTEH 31aHUN U II-o/c, 14.6 WuauBuayanbHas
COOPYKEHHIH. CaMOCTOSITeIIbHAS
pabora
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1K 3.2. BpimonHATs paboThl
10 OKPAIIMBAHUIO U
OKJICBAHUIO 000sIMU
IIOBEPXHOCTEN pa3INYHbIMU
CIOCO0aMH.

IIK 3.3. BeimoaHATh
JIEKOPATUBHOXY/I0’KECTBEHH YO
OTJIETIKY TIOBEPXHOCTEH
Pa3IMYHBIMH CIIOCOO0AMHU.

I1K. 3.4. BbIoJHATD PEMOHT U
BOCCTAaHOBJICHHE OKPAIIEHHBIX
WM OKJICCHHBIX 000SIMHU
IIOBEPXHOCTEN

IIpencrasnenue
pe3yIbTaToB
NPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabor

3amura
WH/IBUYaJIbHBIX
IIPOEKTOB
KonrponsHas pabora
Beinonuenue
HK3aMEHAIMOHHBIX
3a1aHU I
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