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Pabouas nmporpamma cocTaBiieHa:

B cooTBeTcTBHH ¢ TpeboBanusiMu ®I'OC CIIO, yrBepkaeHHOro nprukazom Munmnpocsernienus PO
or 25.12.2024r Ne 1060 u mpukaza Munnpocsemenus Poccun ot 18.05.2023r. Ne 371 «O6
yTBepkAeHUH (pesiepaabHOM 00pa3oBaTeIbHON MPOrpaMMbl CPEeIHEro O0IIEro 00pa30BaHUAY;

1. O0mas xapaKkTepuCTHKA NIPUMePHOi padoyeil MPorpaMMbl
0011e00pa3oBaTeIbHON IUCHUILINHBI «MaTeMaTHKa

1.1. MecTto AUCHUILVIMHBI B CTPYKType mnpodeccHoHAIbLHON o0pa3oBaTeIbHOM
nporpammbl CII1O:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» SBISAETCS 005S3aTENbHOM YacThIO
0011e00pa3oBaTeIbHOTO IIMKJIAa 00pa3oBareibHOl mporpaMMmbl B cootBercTBHH ¢ DPI'OC

(npogheccuu/cneyuanvrocmu)

1.2. HeJII/I " IVIAHUPYEMbI€ pe3yJibTaTbl OCBOCHHUS TUCHUIIMHDBI:

1.2.1. Heap AuCHUILIHHBI

Conepkanne mporpaMmbl  00IIe00pa3oBaTEIbHON  AUCHUIUIMHBI  «MareMatuka
HAIPAaBIICHO HA JIOCTMIKEHUE PE3YJbTATOB €€ M3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHo HanpaBienrnoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 0011e00pa30BaTe/JbHON JAUCHUILIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue aucHuiuinHa umeer npu ¢opmupoBanuu u paszsutuu OK u IIK (OK
ykazvigaromes uz Hogoz2o maxema PI'OC CII0 2022 z00a no npogheccuu/cneyuanrbHocmu,).



O01mme KoMIIeTeHI NN

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
aKTUBHON  JICATCIBHOCTH
TEXHOJIOIMYECKOW U COLMAIIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M
CaMOCTOATENIbHO BBINOJIHATH TAKYIO JACSITEIbHOCTD;

- 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, KHaCCHq)HKaIIHH n
000OIICHHUS;

- ONpeAeNATh  IeIu

MMapaMETPhI U KPUTCPHUU UX JOCTUIKCHHA,

JACATCIIBHOCTH, 3aJaBaTh

- BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUUA B
PACCMATPUBACMBIX SABJICHUMAX,

-BJIAJICTh METO/IAMHU JIOKA3aTEIbCTB, AITOPUTMAMU PEIICHHS
3ajad; yMeHue (OpMyIHpOBaTh ONPEIEICHUs, aKCUOMBI 1
TCOPCMBI, MIPUMCHATH UX, IPOBOJAUTH JOKA3aTCIIbHLIC
pacCy>KICHHUS B XOJI€ PEIICHUS 3a/1a4;

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

- YMETH OIIEPUPOBATH IIOHATUSIMHU: PAllMOHAJIBLHBIE,
MPpPalHOHAIBHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,
nmorapuMuIecKre, TPUTOHOMETPUICCKIE YPABHCHUS H
HEPaBEHCTBA, X CHCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMU: (YHKIIUS, HETIPEPhIBHAS

(b yHKIHS, TPOU3BOIHASA, TIEpBOOOpa3Hasi, ONpeaeIeHHBIN
MHTETPAN; yMETh HAXOIUTh IPOU3BOHBIE dIIEMEHTAPHBIX
(yHKIMI, UCIIOJIb3YS CIIPABOYHBIE MaTepUalbl; UCCIIEOBATh B
HpOCTGfIHIPIX cirydasax (1)YHKIII/II/I Ha MOHOTOHHOCTB, HAXOAUTh
HauOO0JIbIINE U HAMMEHbIINE 3HaUeHNUs (PYHKUINN; CTPOUTD
rpa UK MHOTOYJICHOB C HCIIOJIb30BAHKMEM allapara
MaTeMaTHYeCKOT0 aHalln3a; MPUMEHSIThH MPOU3BOAHYIO TPU
pEIIeHNH 3a7a4 Ha JBMKEHUE; pelIaTh MPAKTUKO-
OpUEHTUPOBAHHBIC 3a/1a4H Ha HAUOOJbIIINE U HANMEHBIITUE
3HAYCHUS, HA HAXO0XICHNE TTyTH, CKOPOCTU U YCKOPEHHUS;

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTtel 3 ®rOC COO (B nocneaHel peaakumm ot 12.08.2022) 8 oTrnaronbHol dopme, popmMmupyemble
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 AucumnanHapHble (NpeameTHbIe) pe3ybTaTbl YKa3blBatOTCA B COOTBETCTBMM C MX MOHLIM nepeyHem 8o ®IOC COO (B nocneaHeit peaakumm ot 12.08.2022




- BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh, 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 AJIS I0Ka3aTeIbCTBA|
CBOMX YTBEp)KIEHUH, 3aJaBaTh MapaMeTphl U
KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh IMOJIYYCHHbIE B XOJ€ peUICHUS]

3aga4u pe3yiibTaTbl, KPHUTHYCCKU OLCHUBATH HUX|

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

IIPAKTUYICCKYIO o0iactu KU3HCACATCIIBHOCTH,

- yMeThb HMHTETPUPOBATh 3HAHHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTei;

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

1 CIIOCOOHOCTD AX HCIIOJIL30BAHUS B

[TO3HABATEJIBHOW U COLIMAIIBHON MPAKTHKE

- YMETh OIEPUPOBATH MOHATHIMHU: PallMOHANIbHAs (PYHKLINS,
nokaszareiabHas QYHKIMA, CTeNICHHAA (yHKIINA,
iorapugmuueckas QyHKIUS, TPHTOHOMETPHUYECKIE (DYHKIIUH,
0OpaTHbIe QYHKIIUN; YMEHUE CTPOUTH rpadKu N3yUCHHBIX
(yHKLUH, UCIIOIB30BATh I'PaUKH NPH U3YUYEHUH ITPOLIECCOB U
3aBUCUMOCTEMH, IIPU PELIEHUH 3a/1a4 U3 APYrHX y4eOHBIX
[IPEeMETOB U 33aJa4 U3 PeallbHOM KU3HH; BbIpaXaTh (popMyIaMu
3aBHCUMOCTH MEX/y BETHUYNHAMH;

- YMETh peIIaTh TEKCTOBBIC 33/1a4H Pa3HBIX THUIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, TOJHM U YaCTH, Ha IBM)KEHHUE, paboTy, CTOMMOCTh
TOBApPOB U YCIIYT, HAJIOTH, 3aJ1a41 U3 O0JIACTH YIIPaBICHUS
ITMYHBIMU M CEMEMHBIMU (PMHAHCAMU ); COCTABIIATh BBIPa)KEHUS,
YpPaBHEHMsI, HEPAaBEHCTBA U MX CHCTEMBI 10 YCIOBUIO 3aj1auH,
MiCCIIe1I0BaTh MOJyYEHHOE PEeIlIeHUE U OLIEHUBATh
[PaBON0I00HOCTh PE3YJIbTATOB;

- YMETh ONIEPUPOBATH MOHATHIMU: CpeAHEe apu(PMETHIECKOE,
MenraHa, HanOoJbIiee M HauMEHbIIee 3HAUYCHHSI, pa3Max,
mrcTiepcrs, CTaHAAPTHOE OTKIIOHEHHUE YHCIIOBOTO HAbopa; yMeTh
M3BIICKATh, MHTEPIPETHPOBATH MHPOPMAIIUIO, TIPE/ICTABICHHYIO B
TabIuIax, Ha IarpamMmax, rpaukax, OTpaskarollyro CBOHCTBa
[peaTIbHBIX MPOLIECCOB U SBICHUN; IPEACTABIATh HHPOPMALIHIO 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, BEPOSTHOCTH CIIYYaliHOTO COOBITHS; yMEHHE BBIUUCIISATH
BEPOSITHOCTH C MCIIOJIb30BAaHHEM TPaPUUECKUX METOIOB;
MPUMEHATH (OPMYJITBI CIIOKEHUSI H YMHOKEHHS BEPOSITHOCTEH,




KOMOWHATOPHBIE (DaKThI U (POPMYIIBI IPH PEIICHUH 3a/1a4;
OLICHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIly4aifHBIMU BETMUYMHAMH; YMEHUE IPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX U
OOIIIECTBEHHBIX SBICHUSIX;

- YMETh ONEPUPOBATh NOHATHUAMU: TOUYKA, IpsAMasi, INIOCKOCTH,
[POCTPAHCTBO, ABYTPAHHBIN YroJl, CKPEHIMBAIOIINECS IPSMBIC,
MapajuIeIbHOCTh U MEPIEHANKYISPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEXKAY MPSMBIMH, YTOJI MEXY IPSIMOH U TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
PacCTOSIHUE MEXAY MPSMBIMHU, PACCTOSIHIE MEXKIY TUIOCKOCTSMHU;
YMEHHE MCIIOIb30BaTh IIPH PEIICHUH 33/1a4 U3y4CHHBIE (aKThl U
TEOpEeMBbI INITAHUMETPHU; YMEHHUE OIIEHUBATh pa3Mepbl 00bEKTOB
OKpYXKaIOLIEero MHUpa;

- YMETh ONEPUPOBATH MOHATHSIMU: MHOTOI'PaHHUK, CEUECHHE
MHOTOTpaHHHKA, KyO, ImapauieNenure, pu3Ma, TupamMu/Ia,
(urypa v MOBEpXHOCTH BPAIIEHHSI, IMIIMH/IP, KOHYC, map, chepa,
ceueHus (pUTYpBI BpallleH!s, TNIOCKOCTb, Kacaromascst Cepsl,
[MUTMHIPA, KOHYCA, TUIONIA b IIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYCa, IWINHPA, IJI0Iaas chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMu/Ibl, IPU3MBI,
[UIMHApA, KOHYCa, 11apa; yMeHHe n300pakaTb MHOTOTPAaHHUKH U
[MOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT PYKH, C IOMOIIBIO
UEePTEIKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPAaBUIHLHBIE MHOTOTPaHHUKH;

- YMETh ONEPUPOBATH MOHATHSIMU: JIBIKEHHE B TIPOCTPAHCTBE,
M0100HBIE PUTYPHI B TIPOCTPAHCTBE; HCITOJIL30BATh OTHOIIICHHE




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

- YMETb BBIYUCIIATH TEOMETPUUECKNE BEIMUNHBI (JIMHA, YTrOJ,
[U10111a1b, 00BEM, TUIONIA/lb IOBEPXHOCTH ), UCTIONb3YS
M3ydeHHbIE POPMYJIBI U METOBI;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSAMOYTOJIbHAS 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; YMEHNE IPUBOJUTH 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 YTBEPKIACHNUE, IPUBOIUTD
[IPUMEPBI U KOHTPIIPUMEDPBI, UCIIOJIb30BATh METO
MaTeMaTU4YeCKOW MHIYKIUN; IPOBOJUTH JTIOKA3aTEIIbHbIE
[PacCyKJI€HHUs IIPU PELICHUH 3aa4, OLICHUBATD JIOTHYECKYIO
[IPaBUJILHOCTb PACCYXKACHUM;

- YMETh ONIEPUPOBATH IMOHATHSIMHU: MHOKECTBO, ITOJAMHOKECTBO,
OIEpALMH HAJI MHOXKECTBAMHU; YMEHHUE HUCITOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIHN anmnapar JUisl ONMCAHMS PEaJbHBIX ITPOLIECCOB U




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

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

- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATUSMHU: COYETAHUE,
[epEeCTaHOBKA, YUCIIO COYETAHUH, YUCIIO MIEPECTAHOBOK; OMHOM
HproTOHA; yMeHUE NpUMEHATh KOMOMHATOPHbBIE (PaKThl U
paccyX/IeHHUs JUIs pEeIIeHUs 3a/a4;

-YMETh OIEPUPOBATh MOHATUSMU: HATYypaJIbHOE YUCIIO, LIEJI0e
YKCII0, OCTATOK IO MOAYJII0, PALlMOHAIILHOE YHCIIO,
MPPaLMOHAIILHOE YHMCIIO, MHOYKECTBA HATYPAJIbHBIX, LEJIBIX,
pallMOHAIbHBIX, JEHCTBUTEIBHBIX YACET; YMEHUE UCIIOIb30BaTh
[PU3HAKY JETUMOCTH, HAUMEHBIINN OOIINI 1eIUTeNb U
HauMeHbIIee olliee KpaTHoe, aNroput™ EBkiuaa npu pemennn
3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMAMHU
CUMCIICHUS;

- YMETbh CBOOOJTHO ONIEPUPOBAThH MOHATHSIMU: CTENIEHD C LIEJIBIM
[OKa3aTeseM, KOPEeHb HaTypaJlbHOM CTETIEHH, CTETIEHD C
[pallMOHAIbHBIM IIOKA3aTENIEM, CTENIEHD C AEHCTBUTEIbHBIM
(BelecTBEHHBIM) NTOKa3aTeNeM, Jorapugm ymucia, CHHYC,
KOCHHYC Y TAHT€HC IIPOU3BOJIBHOTO YHCIIA;

- YMETb ONIEPUPOBATh MOHATUSAMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHne, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YpaBHEHUN
11 HEpPaBEHCTB, PAaBHOCWIIBHOCTh YPABHEHH, HEPABEHCTB U
CUCTEM, pallMOHaIbHbIE, UPPALIMOHAIbHBIE, TI0Ka3aTeIbHbIE,
CTETIeHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKHE




YpPaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI; YMEHHE pellaTh ypaBHEHHUS,
HEPAaBEHCTBA U CUCTEMBI C IOMOIIBIO Pa3IMYHBIX IPUEMOB;
pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TAPaMETPOM;
[PUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHUS
MaTeMaTHYeCKUX 3a7ay U 3aad U3 pa3IMuHbIX o0yacTell HAyKu U
[peaJbHON KU3HU,

-yMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TpaduK QyHKINH,
oOpaTHast pyHKIMS, KOMIO3UIUSA PYHKIMM, TMHEWHas QyHKIuS,
KBapaTH4Hasl PYHKIHUS, CTeNIeHHAs: (YHKIHUS C IETBIM
[10Ka3aTeieM, TPUrOHOMeTpUuYecKue QyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTelbHas U
morapudmuueckas GyHKINUN; yMEHUE CTPOUTH rpaduKku
(byHKIMI, BBITOTHATH IpeoOpa3zoBanus rpaduKoB HYHKIUI;
YMEHHE HCIIOJIb30BaTh IpadUKu PYHKIMNA U U3YUECHUS
[IPOIIECCOB U 3aBUCUMOCTEH MPU PELIeHNUH 3a7a4 U3 IpyTrux
yaeOHBIX IPEMETOB U U3 PEATBHOM KU3HH; BRIPAXKATh
(bopMyTaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

YMEHHE CBOOOIHO ONEPUPOBATH MOHATHAMHU: YETHOCTh (DYHKITUH,
MEPUOIMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKLIUHU, HAUOOJIbIIEe U
HalMEeHbIIIee 3HaUeHUs PYHKIIUN Ha IPOMEXYTKE; yMEHHE
[IPOBOJIUTH UCCIIE0OBaHNE (DYHKIINH;

YMEHHUE MCIIONB30BaTh CBOMCTBA U rpaduku GyHKIIMN 1715
pelleHNs ypaBHEHU, HEPaBEHCTB U 3a/1a4 ¢ IapaMeTpaMu;
M300pakaTh HA KOOPAMHATHOM ITOCKOCTH MHOKECTBA PEIICHUH
YpPaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU:
MOCJIeIOBATEIFHOCTD, apu(METHYECKAsI TPOTPECCHS,
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reoMeTpHYecKasi Mporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpHUUecKas IIPorpeccus; yMEHHUE 3a/1aBaTh
[10CJIE0BATENBHOCTH, B TOM YHCJIE C TOMOLIbIO PEKYPPEHTHBIX
topmyur;

- YMETb ONEPUPOBATH MOHATUSAMU: HEMPEPHIBHOCTDh (PYHKIINH,
ACUMITOTHI rpaduka GyHKIMH, IepBasi U BTOpasi IPOU3BOAHAS
(yHKIIHM, TEOMETPUYECKU U (PU3UUYECKUN CMBICI MPOU3BOIHOM,
[epBooOpa3Hasi, onpeAeIeHHbI HHTErpall; yMEHUE HaXOJUTh
ACHMIITOTHI rpaduka QyHKIMN; yMEHHE BEIUUCIIATH TIPOU3BOTHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (D YHKIIHIA,
HAXOJUTh YpaBHEHHE KacaTelbHOU K rpaduky GyHKINU;
YMEHHE HCIOJIb30BaTh MPOU3BOIHYIO JIJIsl HCCIIEI0OBAHUS
(byHKIU, 1151 HAXOXKICHHSI HAUTYYIIIEeTO PEeIleHus B
[IPUKJIATHBIX, B TOM YHCJIE COI[MAIbHO-DKOHOMUYECKHUX U
(bu3nUeckux 3a1avax, 1Jis ONpeaesieHUs] CKOPOCTH U YCKOPEHHUS,
HaXOJIUTh IJIOMIAIN U 00BEMBI (PUTYP C TIOMOIIBI0 UHTETPAJIA;
[IPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJEIIMPOBAHMUS C
MOMOIIbIO AU PepeHInaNbHbIX YPaBHEHU;

- YMETb ONEPUPOBATH MOHATUAMHU: KOMIUIEKCHOE YHCJIO,
COTIPSKEHHBIE KOMIUIEKCHBIE YNCIIA, MOAYJIb U ApTyMEHT
KOMIIJIEKCHOT'O YHCIIa, (popMa 3aIuch KOMIUIEKCHBIX YnCell
(reomeTpuyeckas, TPUTOHOMETpUYECKas U adredpanyeckas);
YMETh IPOU3BOIUTH apudMeTHuecKue 1eiHCcTBUS ¢
KOMIUIEKCHBIMU YHMCIIaMH; TIPUBOAUTH IPUMEPHI HCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

- YMETbh CBOOOJTHO ONIEPUPOBATH MOHATHSAMU: CPEHEE
apudMeTHIecKoe, MearnaHa, HanboJbIIee M HAMMEHBIIIEe

BHAYCHUSA, pasMax, IUCIICPCUA, CTaHAAPTHOC OTKIIOHCHUEC IJIA
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OIMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIE0BATh
CTaTUCTUYECKUE JIAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U SJIEKTPOHHBIX CPEJCTB; rpauvuecKu
MICCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS C IOMOILBIO AHarpaMm
[paccerBaHMs U JTMHEUHOU PErpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITUI C HCIOJIb30BAHUEM
rpadMuecKux METOJI0B; IPUMEHSTh Ui PELICHUs 3a1a4
(bOpMyJIbI CJI0’KEHUSI U YMHOXKEHUS BEPOSATHOCTEH, hopmyy
MOJTHOM BeposTHOCTH, popmyy bepHymmn, komMOMHATOPHBIE
(bakThl ¥ POPMYIIBL; OLIEHUBATH BEPOSITHOCTH PEANBHBIX COOBITHIA;
YMEHHE OIIEpUPOBATh MOHATUAMU: CllydaliHasi BEJIMUYMHA,
pacripesielieHue BEpOATHOCTEH, MaTeMaTHUECKOe 0XKUaHHUE,
criepcHs U CTaHAAPTHOE OTKJIOHEHUE CITy4ailHON BeTMYUHBI,
(byHKLUU pacnpeiereHns U INIOTHOCTH PaBHOMEPHOT 0,
[0KAa3aTeIbHOI0 U HOPMAJIBHOTO PacIpelelICHU; yMEHHE
MICITOJIB30BaTh CBOMCTBA U3YyYEHHBIX PACIPENEIICHUN IS
pellIeHns 3a/1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX
YKCell, METObl BEIOOPOUYHBIX UCCIIEI0BAaHUMN; YMEHNE IPUBOIUTD
[IpUMEpPHI TPOSIBIIEHNUS 3aKOHA OOJIBIINX YUCEN B TPUPOAHBIX U
0OI11eCTBEHHBIX SIBJICHUSX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMMU: TOUKA, MPsIMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH yTodl,
NIBYTpaHHBIN yroJl, TPEXTPAHHBIN YToJ1, IepeceKaroLIrecs,
[apajuleJIbHbIE U CKPEIMBAIOIINECS IPSAMBIE, 1aPAIIIIEIIBHOCTD U
MEePIEeHIUKYIIPHOCTD MPSIMBIX U MJIOCKOCTEH, YTOI MEXKAY
MPSIMBIMU, YTOJI MEKY MIPSIMON U TUIOCKOCTbBIO, YTOJI MEXKAY
[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,
[PaBUIBHBII MHOTOTPAHHUK, IPU3Ma, TUpaMuia, Gurypa u
[IOBEPXHOCTh BPALIECHUs, IMIMHJP, KOHYC, 11ap, cdepa,
pa3BepTKa OBEPXHOCTH, CEYEHUS KOHYCA U LIMIIUHJIPA,
[apajiesibHble OCH WJIM OCHOBAaHUIO, CEYEHHUE 11apa, MII0CKOCTh,
Kacarolascsi cepsl, HUIMHAPA, KOHYCa; YMEHHUE CTPOUTh
CeueHre MHOTOTpaHHHKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYPBI
1 TIOBEPXHOCTH BpAILIEHUSI, UX CEUYEHUS], B TOM YHCIIE C TIOMOIIBIO
DIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTENHEHO (hOPMYITUPOBATH
OIpeieIeHus] U3y4aeMbIX (QUTyp, BbIABUTaTh FMIIOTE3BI O
CBOWCTBAaX M MPU3HAKaX F€OMETPUUECKUX (HUTYp, 0OOCHOBHIBATh
WU OIIPOBEPraTh UX; YMEHUE MPOBOAUTH KiIacCUPUKALMIO GUTYD
10 PA3JIMYHBIM [TPU3HAKAM, BBITOJIHATH HEOOXOAUMBIE
ITOTTOJTHUTEIILHBIE IOCTPOCHUS;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHIMH: TUIOIAAb (PUTYPEI,
00beM (PUTYpHI, BEJTUYMHA YTJIa, PACCTOSIHUE OT TOYKH JI0
MUIOCKOCTH, PACCTOSTHUE MEXKITY TMPSIMBIMHU, PACCTOSTHHE MEXKITY
[JIOCKOCTSIMU, TUIO0IIAbL chepbl, IIIO0IIAlb TOBEPXHOCTH
MUpaMU/Ibl, IPU3MBI, KOHyCa, HWIHHIpA, 00beM Ky0a,
[PSIMOYTOJIBHOTO Mapajulesenumeia, MTMpaMu/Ibl, TPU3MBI,
[UIMHApA, KOHYCa, [I1apa; YMEHHEe HaXOIUTh OTHOIIEHUE
00BEeMOB MOJOOHBIX (QUTYD;

- yMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMH: JIBIKECHHE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
[IPOCTpaHCTBE, IOBOPOT, MpeodpazoBaHue M0100us, 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
PEIICHUH 33724 U3 IPYTUX y4EOHbBIX MPEAMETOB U U3 peaabHOU
PKU3HU;

- YMETbh CBOOOTHO ONIEPUPOBATH MOHATHAMU: MPSAMOYTOJIbHAs
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 KOOPIAUHATHBIN METO JJIS pEUICHUS
reOMETPUUYECKUX 3aa4 U 33/1a4 APYTUX YUeOHBIX IPEIMETOB;
OIIEPUPOBATH MOHATUAMU: MaTpula 2x2 1 3x3, onpeeanuTelb
MaTpPHUILIbI, TEOMETPUYECKHI CMBICIT OTIPEACTUTENS;

- YMETh MOJEJINPOBATh PEAIbHBIE CUTYAI[UU Ha SI3bIKE
MaTEeMaTHUKH; COCTABJISITh BRIPAKEHUS, YpaBHEHUsI, HEPABEHCTBA U
X CHCTEMBI 110 YCIIOBHUIO 3a]a4H, UCCIEA0BATh TOCTPOCHHBIE
MOJIEIH C MCIIOJIb30BAHUEM arrapaTa aareopsl,
MHTEPIPETHPOBATD MOTYYEHHBIN pe3yabTaT; CTPOUTH
MaTeMaTUYECKUE MOJIEIH C TOMOIIBI0 T€OMETPUUECKUX MMOHATUN
1 BETMYMH, pelIaTh CBA3aHHBIE C HUMH MMPAKTHYECKUE 3aa4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[MOJTy4eHHBIN pe3ysIbTaT; pellaTh NPUKIIAIHbIE 3a]a4n
Cpe/lCcTBaMU MaTEMaTUYECKOr0 aHallnu3a, B TOM YHUCJIE€ COLUAIbHO-
HPKOHOMHUYECKOTO U (PU3NUECKOr0 XapaKTepa;

- YMEHHE BBIOMPATh MOIXOIAIINNA METO/ JIJIsl PEIICHUS 3a1a4H;
MOHWMaHWE 3HAYUMOCTH MAaTEMaTHUKH B U3YYCHUU TIPUPOIHBIX U
0OI1IECTBEHHBIX ITPOIIECCOB U SIBICHUI; YMEHHE PaclO3HABATh
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[IPOSIBJICHUE 3aKOHOB MaTEMATHKHU B UCKYCCTBE, YMEHHE
[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUMCKON U
MUPOBO MaTEMaTU4ECKON HAyKU

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

e TEIIbHOCTH

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 YHHUBEPCATHLHBIMHU y4eOHBIMH
[03HABATEIbHBIMU JEUCTBUSIMMU:

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 TEKCTbl B PA3IMYHBIX (opMaTax ¢

- YMETh OIEPUPOBaTh MOHATHUSMH: palMOHAIbHAS (YHKIIHS,
MokazareiabHast GYHKIHUS, CTeeHHas QYHKIHS, IorapuGMuIecKas
(byHKIMSI, TPUTOHOMETpUYecKrue (pyHKIMH, oOpaTHbIe (DYHKIIUH;
VMEHHE CTPOWTHh TpadUKH H3yYCHHBIX (DYHKIUH, MCIIOIH30BATh
rpaduKy TpU HM3YyYCHUH TIPOIECCOB M 3aBUCUMOCTCH, IIpHU
peIICHNU 3a7ad W3 JAPYruX YYeOHBIX MPEAMETOB W 3aJad W3
[PCTHHON JKMU3HH, BBIPAKATh (OPMYyJIaMU 3aBHUCHUMOCTH MEKIY
BEIIMYMHAMU;

- YMETh ONEPUPOBATH TMOHATHUSAMH: TOXJIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPAaBHEHHUN U
HEPaBEHCTB, PABHOCHIBHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
paroHa bHBIC, MppaIlMOHATbHBIC, TTOKA3aTeIbHBIC, CTEIECHHBIC,
norapudmmaeckue, TPUTOHOMETPHUICCKHE yYpaBHEHUS,
HEPABCHCTBA M CHCTEMbBI, YMETh PEIIaTh YPaBHCHUS, HEPABCHCTBA
1 CHCTEMBI C TIOMOIIBIO PAa3IMYHBIX PUEMOB; PEIIaTh YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MapaMeTpoM; MPUMEHITh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JIJIsl PEIICHHs] MAaTEeMaTHYECKHX 3a/1a4 U
3aja4 U3 pa3TUYHBIX 00JaCTel HAyKU U peanbHOMN KU3HHU;

yMeTh CBOOOJIHO OIEPUPOBATH

IHNOHATHUAMU. JIBHKCHUC,

MapajuleNbHBIM  MEepeHOC, CUMMETpUsi Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeolOpa3zoBaHHe MOA00US, MOJO0OHBIE
(burypsl; yMeTh pacro3HaBaTh paBHbIE U MOJOOHBIE PUTYPHI, B TOM|

IUCJIE B IPpHUPOAC, UCKYCCTBE, APXUTCKTYPEC, YMEThb UCIIOJIB30BaTh|

y4eTOM Ha3HaueHHs HHQOpMAlMM U  LEJIeBOH

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

COOTBETCTBHEC

- OIICHHMBATH JIETUTUMHOCTH
nH(pOpManuu,

MOPaJIbHO-3THUYCCKUM HOPMAaM;

cC IIpaBOBbIM N
- MCIIOJIB30BaThb CPCIACTBaA I/IH(bOpMaI_[I/IOHHBIX Hu

KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B peIICHUN

KOTHUTHBHBIX, KOMMYHUKATUBHBIX H

OpraHU3allMOHHBIX  3agad €  COOJIOACHUEM
TpeOOBaHUN SPTOHOMHKH, TEXHUKH OC30MaCHOCTH,
pecypcocOepekeHus,

HOPM

I'UTMCHBI, IIPpaBOBBLIX 51

ATUYECKHX  HOPM, HH(OPMALMOHHOM|
0€301I1aCHOCTH;

- BJAJCTh HAaBBIKAMHM PACIIO3HABAHUS M 3alUThHI
0e30ImacHOCTH|

nHbopManuy, HH(OPMAIIMOHHON

JITMYHOCTH

BEJTMYMHEI (JITTUHA, YTOJI, IJIOA/Ib, 00HEM) MPU PEIICHUH 337124 U3

IPYIUX y4eOHBIX IPEAMETOB U U3 pealbHON 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 PEUIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAHHWE JINYHOTO BKJIaJa B TIOCTPOCHHE]
YCTOMYHUBOTO OYmyIIEero;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTEISIM U
(W) ApYTUM 4JIeHaM CEMbH, CO3/IaHHI0 CEMbH HQ|
OCHOBE LIEHHOCTEH]

OCO3HaHHOI'O IIPUHATHA

- YMETbH IIOHATUAMU:

MPpALMOHAJIBHEIE,

ONEPHUPOBATH panroHaIbHBIE,

IIOKa3aTCJIbHBIC, CTCIICHHBIC,

JIOFapI/I(I)MI/ILIeCKI/Ie, TPUTOHOMCTPHUYCCKUC YpaBHCHUA u

HCPAaBCHCTBA, UX CUCTCMBI,

yYMETh OIEpUPOBaTh MOHATUAMHU: MHOTOTPAHHUK, CEUYCHUE
MHOTOTpaHHHMKa, KyO, Napajulesenunes, Mpu3Ma, NHpaMuja,
(burypa 1 NoBepXHOCTh BpallleHUs, IUIUHAP, KOHYC, 1map, chepa,
ceueHMs] (DUTYpPHI BpalleHHs], TUIOCKOCTh, Kacaromascsi cgepsl,
UIIMHOpA, KOHYCa, IJIomaab MOBEPXHOCTU MUpPaMUABI, ITPU3MBEIL,
cdepsl,

nupaMubIl,

obbeM  KyOa,

IIPU3MBI,

KOHyca,  UWJIMHAPA,

[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  PETYJIATUBHBIMY]
MENCTBUSIMU:

a) CaMOOPTaHU3AIUS:

- CaMOCTOSITEJIbHO OCYIIECTBIISTh MO3HABATEIbHYIO
NEesATEIbHOCTh, BBISABJISITH MPOOJIEMBI, CTaBUTh W
(hopMyIIMpOBaTh COOCTBEHHBIC

00pa3oBaTENbHON  JIEATEIIBHOCTH H  KU3HEHHBIX

3aJa4u B

CUTYaIUsX;
- CaMOCTOSITEIBHO COCTABJISATh 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 OLEHHUBAThb PUCKU U CBOEBPEMEHHO
[TPUHUMATD PEILIEHUS 110 UX CHUKEHHUIO;

B) SMOLMOHAJIBHBIM WHTEJUIEKT, IpPEaIoJiararoIini
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBAILIMH, BKIIOYAOIIEH CTPEMIICHUE

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

- YMETb OIIEpUPOBATh IOHATUAMU: MPAMOYIOJbHAsA CHUCTEMA
KOOPIMHAT, KOOPAUHATBI TOYKH, BEKTOP, KOOPIHMHATBI BEKTOPA,
CKAJIIPHOE IIPOM3BEICHHUE, YroJl MEXAY BEKTOpaMH, CyMMa
BEKTOPOB,

MOMOIIIBI0 M3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEANHBI OTPE3Ka,

IMPOU3BCACHUC BCKTOpPAa Ha YHUCIO, HaAXOAWUTbH (|

PacCTOAHNUEC MCKIY ABYMS TOUKAMU

K OJOCTHXKCHHUIO MHEJIM 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 KOMMYHHUKAIIMH, CIIOCOOHOCTH|
K COUYBCTBHIO U CONIEPEKUBAHUIO;

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

KOH(IJINKTHI

OK 04 DddexTuBHO
B3aMMO/JICICTBOBATh U
[paboTaTh B KOJUIEKTHUBE 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 pe3ylbTaThl COBMECTHON paboThI;

- YMETb OIIEPUPOBATH MOHATUAMU: CIy4alHbIN OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4allHOTO COOBITHS; YMETh BBIYUCIATH
BEPOATHOCTb C  MCIIOJIb30BaHMEM TIpaUyecKuX METOJIOB;
[PUMEHSTh (OPMYJIbl CIOKEHUS UM YMHOXEHHSI BEPOSITHOCTEH,
KOMOUWHATOpHbIEe (akThl W (GOPMYNIbl MPH pEIIeHUH 3aj]ad;
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4YalHbIMU  BEIMYMHAMHM; YMEHHE [PUBOJIUTH IPUMEPHI
MpOSIBIEHUS] 3aKOHAa OONBIIMX 4YHCEd B TNPUPOAHBIX U
OOIIECTBEHHBIX SIBJIICHUSX;

- YMeTh CBOOOJIHO ONEPUPOBaTh MOHATHUSMHU: CTENEHb C LIEJIBIM
[OKa3aTeyieM, KOpPE€Hb HaTypajJbHOU

CTCIICHHU, CTCIICHb (|

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

- YMETh CBOOOJIHO ONEpUpOBaTh MOHATUAMU: Tpaduk QyHKIHUH,

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

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

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

) IpUHATHE Ce0sl U IPYTUX JIFOACH:

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

- PU3HABATh CBOE MIPABO U MPABO APYTUX JItOAeH HA
OIIOKH;

- pa3BUBAaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIHH
IPYroro 4yeaoBeKa

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

imorapudmudeckas GyHKIHH, YMETh CTPOUTh Tpaduku (HyHKIIHH,
BBITIOJIHSITH MPe0Opa3oBaHus rpa@uKoB HyHKIIHIA;

yYMETh UCIOJIB30BaTh Tpapuku QYHKIUH U1 H3YYCHUs
[POIIECCOB M 3aBHCUMOCTCH MpPH pEIICHUH 33a1ad U3 JPYrux

y4eOHBIX MPEIMETOB U U3 pEalbHOM JKU3HU; BbIPAXKATh

(bopMysaMu 3aBUCUMOCTH MEX]1y BETUUMHAMMU;

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

NMCPUOANIHOCTD OIrpaHNMYCHHOCTD

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

- YMEThb UCIONB30BaTh CBOMCTBAa M Tpaduku (QYHKIMNA IS
[pELICHHUS] YpaBHEHUM, HEPABEHCTB M 3aJa4 C MapamMeTpaMu;
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,
DTHUYECKHUX KYyJIbTYPHBIX TPaAULMi M HAPOAHOIO

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;

- [IeJICHaIIPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3ULIUY]
ITMYHOCTH OCHOBE

POCCUICKOM]

Ha AYXOBHO-HPABCTBCHHBIX

[leHHOCTeH HapoaoB Poccuiickon ®Denepanuu,

MCTOPUYUCCKHUX nu HAallMOHAJIbHO-KYJIbTYPHBIX|

TpaJIuLINii, 3HAYNMBIX

NEHHOCTHO-CMBbICIIOBBIX

(hopMupoOBaHHE CHUCTEMBI
YCTaHOBOK,
QHTHKOPPYIITHOHHOTO MHUPOBO33PEHUS,

IIPpaBOCO3HAHMU, 9KOJOTHYECKOM KYJIbTYPHI,

- YMETb ONIEPUPOBATH IMOHATUAMU: IPAMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IPOU3BEACHUE, YTOJ MEXKIY BEKTOpaMu, CyMMa
BEKTOPOB, IPOU3BEIECHNUE BEKTOPA HA YUCIIO; HAXOAUTH C
MMOMOIIIBIO U3YYCHHBIX (HOPMYJT KOOPIMHATHI CEPEINHBI OTPE3Ka,
[PACCTOSIHUE MEXY ABYMS TOUKAMU;

-yMEeTb BBIOMPATh TOIXOIAIINN U3YIEHHBIN METO AJI PEIICHUS
3a/1auu, pacro3HaBaTh MaTeMaTHYECKUE (PaKThI 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 5|

HallMOHAJIbHBIX,

JICMOKPATUICCKUX HGHHOCTGfI;

- T'OTOBHOCTb IMPOTHUBOCTOATH NaCO0JIOrny

PKCTpEMHU3MA, HallMOHAIN3Ma, KceHo(oouw,
TUCKPUMUHAIIMM TI0 COLUUAJIBHBIM, PEIUTHO3HBIM,
[PacOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B
MHTEpecax IpaXkJIaHCKOro 00IecTBa, y4acTBOBAaTh 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, YBAXKEHUS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTH nepen PoauHo,
FOpJIOCTH 3a CBOW Kpai, cBOK PoauHy, CBOM SI3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuu;

mponuIoe u HaCTOsAIICE

MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

- YMETb OIIEPUPOBATH MOHATUAMU: CIy4alHbIN OIBIT U CIy4allHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTb C  MCIIOJIb30BAaHUEM TI'paUuecKuX  METOJIOB;
PUMEHATh (POPMYJIBI CIOXKEHHS U YMHOMKEHHsI BEpOATHOCTEH,
KOMOUHATOpHbIEe (akThl W (GOPMYNIbl IMPH pPEIICHUH 3aj]ad;
OLICHUBATh BEPOSITHOCTU PEATbHBIX COOBITHH; 3HAKOMCTBO CO
CIIydallHBIMM  BEIMYMHAMH; yMEHHUE

IIPUBOAUTL  IIPUMEPHI

[IPOSABJICHUA  3aKOHaA OONBIIMX YHCEN B IIPpUPOAHBIX U

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

- naeiHas yOeJIeHHOCTh, TOTOBHOCTD K CITYKEHUIO
n 3ammTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

OCBOCHHBIC  OOYYAIONIUMUCS  MEXIPEIMETHBIC
[OHSATHUS ¥ YHHUBEPCAJIbHBIC Y4EOHbBIE JEHCTBUS
(peryJisaTUBHBIE, MMOo3HaBaTeILHEBIC,
KOMMYHHKATHUBHBIE);

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

- OBJIa/IeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENIBCKON, IPOEKTHON U COLMAIIBHOU
eaTeIbHOCTH

22



OK 07 CogeiicTBoBath
COXPAHEHUIO OKPYXKaIoLIeH
Cpenbl, pecypcocOepexeHHIO,
[PUMEHSTh 3HAHUS 00
M3MEHEHUU KIIMMara,
[IPUHIIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, dP(HEKTUBHO
IEHICTBOBATH B UPE3BBIYANHBIX
CUTYaIHsx

- HC IPUHUMATbH IIGI;'ICTBI/ISI, IMPHUHOCAIINE BpPC/

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

e CTBUM, IPEIOTBPAILIATh UX;

- PacCIIUPHUThL OMBIT JEATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJIECHHOCTH;

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM
aHaIM3a AMEIOIIUXCS MaTepHaTbHBIX u
HEeMaTepUuaIbHBIX PECYPCOB;

ITOUCK

- OCYHICCTBJIATH HGHeHaHpaBHeHHHﬁ

[ICPCHOCAa CPCIACTB crmoco0oB JIeUCTBUS

podeccnoHalbHYIO Cpeny;

u B
- YMETh MEPEHOCUTHh 3HAHUS B IMO3HABATENIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH,

- TIpeaJiaraTh HOBBIE TPOEKTHI, OLIEHUBATh HJIEU C
[MO3UIIMHM HOBU3HBI, OPUTUHAILHOCTH, IPAKTUYECKOM]
3HAYMMOCTH;

- JaBaTh OILIGHKY HOBBIM CHUTYyallusiM, BHOCHUTH

KOPPCKTHBBI B ACATCIIbHOCTD, OLICHNBATDH

COOTBCTCTBHUC PE3YJIbTATOB LCIIAAM

- yYMETb ONEpUpPOBATh MOHATUAMHU: (YHKIHUSA, HENpephIBHAS

(dyHKUIMsA, TPOM3BOIHAS,  IEpPBOOOpa3Has,  ONpPENeTICHHBIN
MHTETpal], yMEThb HAaXOAUTh NPOHU3BOJIHBIC AIIEMEHTAPHBIX
(YHKIMA, MCHOB3YS CIIPABOYHBIC MAaTEPHANbI;, MCCIIEA0BATH B

MpOoCTEHIINUX Cciiydasx (YHKIUU HAa MOHOTOHHOCTb, HaXOIUTh
HauOOJbIIMEe W HaWMEHBIINE 3HAYeHUs (YHKIHA, CTPOUTh
rpaduku anmapara)
MaTeMaTUYeCKOro aHalln3a;

MHOI'O4JICHOB C HUCIIOJIBb30BaHHUECM

IIPUMEHATH MPOU3BOJHYIO IIpU
peuieHuy  3a1a4

OpPUCHTHUPOBAHHBLIC 3aJda4M Ha HauOOJIBIIINE W HaUMEHBIINE

Ha  JBWKEHHWE;  pellaTh  MPaKTUKO-
3HAYCHUS], HA HAXO0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMETb OIIEpUPOBATh MOHATHUAMU: ABH)KCHHE B IPOCTPAHCTBE,
0100HbIe (DUTYphl B IPOCTPAHCTBE; UCIOJIb30BATH OTHOILEHUE
[UIoIaae IMOBEPXHOCTEH M 00bEMOB MNOJOOHBIX (GUryp HpU
PEILIEHNN 3a/]a4;

- YMETb BBIYUCIIATH I'€OMETPUYECKHE BEIMYUHBI (IJIMHA, Yrod,
rom1a/1b, 00BEM, MJIOLIA/1b TIOBEPXHOCTH ), UCIIONb3Ys N3YUCHHBIE

(hOPMYJITBI U METOIBI

I1K3...

3 MK ykasbiBatoTca B cootBeTcTBUM ¢ PTOC CMNO peannsyemoit npodeccum / cneumanbHoCTH
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buj yueOHoit padoThl Oovem ¢
yacax*
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 340
TEOPETHUUECKOE 00yUueHue 116
IPAKTUYECKHUE 3aHSITUS 218
IMpomexxyTounas aTrecTanus (IK3aMeH) 6

Bo scex aueiikax co 36e300ukotl (*) (6 cnyuae eé nanuyus) credyem ykazamov 00vem 4acos, a 6
cyuae omcymcmeus yopamo u3 Cnuckd

**) Eciu npedycmompeH uHOUBUOYAIbHbIU NPOEKm NO OUCYUNIUHE, NPOSPAMMA NO €20
peanuzayuu papabamsléaemcs OmoeibHo
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

Copep:xxanue yuedOHOro MaTepuasia (0CHOBHOE U NPO(pecCHOHAIBHO-
HaumeHoBaHue pa3iesioB . OoBbem ®opmupyemMble
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTUHYECKHUE 3aHATHSI, TPUKJIATHOI
U TeM 4yacosB KOMIIETEeHI[UH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pasoen 1. Iloemopenue 20
Kypca mamemamuxu
OCHOGHOIL WIKOJ1bl
Tema 1.1 Copep:xanue yueOHOro MaTepuana
Lenb u 3a1a4M | bazoBble 3HaHUS U YMEHUS IO MaTeMaTHUKe B MPO(hecCHOHANbHOM U B TIOBCETHEBHOM
MaTeMaTHUKH MPU OCBOCHHUH | JIEATEIHHOCTH.
CHEIUAIBHOCTH KoMOuHMpOBaHHOE 3aHATHE 2
Tema 1.2 Coneprxkanue yueOHOro MaTepuasa
Uwucna v BEIYUCICHHS. JleiicTBHSI HAJT TIOJIOKUTEIIEHBIMHU M OTPUIIATEIIBHBIME YUCIIAMH, OOBIKHOBECHHBIMHU 1 OK-01, OK-02,
Beipaxenus u JECSITUHUHBIMH IPOOSMHU. OK-03, OK-04,
npeoOpa3oBaHuUs JleiicTBus co cTeneHsaMu, GOpMyIbl COKPAIIEHHOTO YMHOKEHHSI. 2 OK-05, OK-06,
Komb6uHMpoBanHoe 3aHsdTHE OK-07
Tema 1.3. IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE COJAepKaHue (coiepKaHNe MPUKJIATHOTO IIK...A
['eoMeTpust Ha UIOCKOCTH | MOY/JIs1)
Buel miockux GUTyp U UX IUIOMAIb.
[IpakTHKO-OpHEHTUPOBAHHBIE 337]a4l B Kypce T€OMETPUH Ha TUIOCKOCTH 2
[IpakTrueckoe 3aHsATHE
Tema 1.4 Coneprxanne y4eOHOTO MaTepurana
[TponienTHBIE BRIYKMCICHHA | [IpoCTBIe MPOIIEHTHI, pa3Hble CIIOCOOBI HX BhIYHCICHUS. CII0KHBIE TPOIICHTHI
[IpakTudeckoe 3aHaTHe 4

4 Otpaxaetca eamHuua MK, bopmupyeman npuknagHbiM moaynem (NpodeccroHalbHO-OPUEHTUPOBAHHbIM CoAep:KaHMem) B cooTeTcTBuM ¢ PFOC peanmsyemoit
cneumanbHocTm/npodeccun CNO
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Tema 1.5
YpaBHEHHUs U HEpABEHCTBA

Copepxanne yueOHOT0 MaTepuana

JluneiiHbIe, KBaApaTHBIC, IPOOHO-TMHEHHBIC ypaBHEHUS M HEPABEHCTBA

[IpakTuueckoe 3anaTue 2
Tema 1.6 Coneprxkanue y4eOHOT0 MaTepuasia
Cucrembl ypaBHeHMM H | CriocoOBI pelieHUs] CUCTeM JIMHCHHBIX ypaBHeHUH. [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
BxoaHoil koHTpOIIB Boruncnenuss u npeoOpa3oBaHus. YpaBHEHHMsT W HEpaBeHCTBA. l'eomerpusi Ha
IJIOCKOCTH 2
KonTponbnas padora
Pasoen 2 Ipamvie u 20
njaockocmu ¢
npocmpancmee
Tema 2.1. Copep:xanue yueOHOT0 MaTepuana
OcHoBHbIE nouatus | [Ipeamer crepeomerpun. OCHOBHbIE TMOHATUS (TOYKa, WpsiMas, IUIOCKOCTb,
CTEPEOMETPUHU. npoctpaHcTBo).  OCHOBHblE — akCMOMBI  cTepeomerpuu.  Ilepecekarommecs, 2
PacnionokeHne mpsMBIX M | IapajulelbHBIE W CKpeIIMBaroIuMecs  npsMmble. [Ipu3Hak W CBOKMCTBO
IIJIOCKOCTEMN CKpEIMBAIOIUXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBHI.
KomOunupoBaHHoe 3aHATHE OK-01, OK-03,
Tema 2.2. Copep:xanue yueOHOTO MaTepuana OK-04, OK-07
IMapannensHocTh NpsAMBIX, | [lapannensHbie mpsiMas W 1wiockocTh. Ompenenenue. Ilpusnak. CpoiicTBa (C 1IK...
OpsAMOM M IUIOCKOCTH, | IoKazatenbcTBOM). [lapamnensable uiockoctu. Onpenenenue. [Ipusnak. CoiicTBa
IIJIOCKOCTEMN (c nokazarenbcTBOM). Terpasip u ero aneMmeHTsl. [lapanienenunen v ero 3J€MEHTHI.
CpolicTBa TPOTUBOIOJOKHBIX TpaHed W  JUAroHajedl mMapajieienuIena. 6
[Toctpoenue ceuenuii. Pemenre 3amay.
KoMbOuHMpoBaHHOE 3aHATHE
Tewma 2.3. Copepxanne yueOHOTO MaTepuana
[lepneHIMKYISIPHOCTD [lepnengukynspasie npsmbie. [lapannenpHbie TpsSMble, TEPHEHANKYISPHBIE 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.

Paccrosinust B mpocTpaHCcTBE 2
Komb6unupoBanHoe 3anstue

Tema 2.4. Coneprxkanue y4eOHOT0 MaTepuasia

Teopema 0 Tpex Teopema o Tpex neprneHauKyispax. /[loka3zarenbcTBO. YTOn MEXAy NpsIMON U

TCpHICHNKYIApax IJIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSMHU :
KoMOuHMpOBaHHOE 3aHATHE

Tema 2.5. IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE COJAepP KaHue (coiepKaHue TPUKJIAIHOIO

[TapannenbHele, MO/LY.JIs1)

NEePIeHIUKYIISpHBIE, Akcuombl  crepeoMeTpud. llepneHANKYASIPHOCT, HPSMOM M IUIOCKOCTH,

CKPEILMBAIOIINECS IPSMBIE | MapaIeIbHOCTh JIBYX MPSIMBIX, HNEepHEHIUKYIISPHBIX IUIOCKOCTH, 4
MePIEeHIUKYISIPHOCTD MIOCKOCTEM
[IpakTrueckoe 3aHsATHE

Tewma 2.6. Coneprxanue yueOHOro MaTepuasia

Pemenwue 3anay. Ilpsmele u | PacnionoskeHue NpsMbIX U IUIOCKOCTeH B mpocTpaHcTBe. [lepneHauKymsipHOCTh U

IUIOCKOCTH B IPOCTPAHCTBE | MapajIeIbHOCTh NPAMBIX U II0cKocTel. CKpelMBaonuecs npsiMble
KonTtponbHas pabora 2

Pazoen 3. Koopounamot u 16

6eKmopul

Tema 3.1 Coneprxanue yueOHOro MaTepuala 0K-02, OK-03,

JexkapToBbl KOOpAMHATHI B | JlekapTOoBBI KOOpAMHATHI B MpocTpaHcTBe. llpocreiimue 3amaun B KOOpJIMHATaX. OK-04, OK-07

npocrpaHcTse. Paccrosuue | PaccrosHre MexX Ty IByMs TOUKAMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4 1IK...

MEXIYy JBYMS TOUYKaMH.
Koopaunatel  cepenuHbl

oTpe3Ka

KomOunupoBanHoe 3aHsTHE

Tema 3.2

Coneprxanne yueOHOTO MaTepuana

27




Bexkropsl B IIpocTpaHCTBE.
Yroim MexIy BEKTOpaMHU.
CkasiipHOE NPOU3BEICHUE

BekTops! B ipocTpancTBe. Cl10KEHUE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa
Ha uucio. KommuiaHapHble BeKTOpbl. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
Pa3noxxeHue BekTopa 1o TpeM HEKOMILIaHapHBIM BekTopaM. KoopauHatel BeKkTopa,

BEKTOPOB CKaJISIPHOE MIPOU3BEIECHNE BEKTOPOB B KOOPAMHATAX, YIOJl MEXAY BEKTOPaMH, YroJl 6
MEXIy IPSIMOM U INIOCKOCTBIO, YTOJI MEXAY INIOCKOCTAMU. Y paBHEHUE IIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPEACITUTENS 2X2
Komb6unupoBanHoe 3ansrue
Tema 3.3 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COAEPKaHUe (CoiepKaHNe TPUKJIAIHOIO
[IpakTuko- MOLYJIs1)
OpUEHTUPOBaHHBIE 3aJauM | KoopanHaTHas MI0CKOCTh. BbluncieHne paccTOSHUM W MJIOLAAEH Ha IUIOCKOCTH.
Ha KOOpAuHATHOH | KonnuecTBEHHBIC PacyeThl 4
IJIOCKOCTH [IpakTuueckoe 3anaTue
Tema 3.4 Copep:xanue yueOHOT0o MaTepuana
Pewenne 3aj1a4. | /lekapToBbI KOOpAMHATHI B IpocTpaHcTBe. Bekropsl B nmpocTpancTBe. CloxkeHue u
KoopaunaTs! 1 BEKTOpHI BbIUMTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. KoMIiuiaHapHble BEKTODBI.
CkansipHoe  NpoW3BEACHHE BEKTOpOB. PasnokeHue Bekropa IO  TpEM
HEKOMIUIaHApHbIM BekTopaM. Ilpocreiimine 3agaun B koopauHarax. KoopauHatsl
BEKTOPA, PACCTOSHUE MEKIY TOUKaMH, KOOPAUHATHI CEPEAUHBI OTPE3Ka, CKAIIPHOE
IIPOU3BEICHNE BEKTOPOB B KOOpPJIMHATAaX, YroJl MEXAY BEKTOpaMH, YrOJI MEXAY 2
IIPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY TUIOCKOCTSIMHU
KonTponbnas padota
Paszoen 4. Ocnoswi 40
mpuzonomempuu.
Tpuzonomempuueckue OK-01, OK-02,
VALLLCL OK-03, OK-04,
Tema 4.1 Coneprxanne yueOHOTO MaTepuana OK-05. OK-06
Tpuronomerpuyeckue Panuannas mepa yria. [IoBopoT Touku BOKpYr Haudaja koopauHat. OmpezeneHue 012_07 ’
(YHKIIMM TIPOM3BOJIHOTO | CHHYCA, KOCHHYCA, TAHICHCA U KOTAaHIeHCA. 3HAKM CHHYCa, KOCHHYCA, TAaHTeHCA M 4 K

yria, yucna. Pannannasa u
rpajaycHas Mepa yria

KOTaHI'CHCA I10 YETBEPTAM. 3aBUCHMOCTb MCXKIAY CHHYCOM, KOCUHYCOM, TAHT'CHCOM U
KOTAHI'CHCOM OJJHOI'O M TOTI'O K€ yIJia

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 4.2

OcHOBHBIE
TPUTOHOMETPHYCCKHE
TOXIECTBA.

dopMyIbl IPUBEICHUS

Copepxanne yueOHOT0 MaTepuana

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHHYC, TAHT€HC U KOTAHT€HC YTJIOB O U
- o.. DopMybl MpUBEAEHUS

Komb6unupoBanHoe 3ansrue

Tema 4.3

CuHyc, KOCHHYC, TaHI'€HC
CyMMBl M Pa3HOCTH JIBYX
YIJI0B

Cunyc u KOCHHYC
JABOMHOTO yria. ®opmyisl
IOJIOBUHHOT'O yIiia

Copepxanue yueOHOro MaTepuana

CymMa u pasHocTh cuHycoB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC M KOCHHYC
nBoriHoro yrma. @opmynsl  monoBuHHOro yria. IIpeoOpa3oBaHuss CymMMBI
TPUTOHOMETPUYECKHX (YHKUMH B TPOU3BENECHHE U NPOHM3BEACHUS B CyMMY.
BeipakeHne TpuroHoMeTpuyecknx (YHKIHMIA dYepe3 TaHIeHC IOJOBUHHOTO
aprymenTa. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHUN

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.4
OyHKIHUHA, HUX CBOMCTBA.

Copep:xanue yueOHOro MaTepuana

OO6nacte omnpeneseHNss 1 MHOXKECTBO 3HAa4eHUH (GyHKIUH. YETHOCTD, HEYETHOCTD,

Crioco6b1 3aJJaHus | IepUOANYHOCTD (DyHKIMNA. CriocoObI 3ajaHus (HyHKIHNA

byHKIMA KoMOMHHUPOBAHHOE 3aHATHE

Tema 4.5 Conepxkanue y4eOHOTO MaTepHaia

Tpuronomerpuyeckue OO6nacte omnpeneneHUs M MHOXXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKLUH.

(GyHKLIMH, MX CBOWCTBA U
rpaduxu

YérHOoCTh, HEUYETHOCTD, NEPUOIUYHOCTD TPUTOHOMETpUYeckuX (yHKkuui. CBoiicTBa
u rpaduku QyHKIUN y = cos X, y =SsIin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHH06 3aHATHC.

Tema 4.6 Coneprxkanne yueOHOT0 MaTepuasia

[IpeobpazoBanue Cxarue u pacTsikeHue TpadUKOB TPUTOHOMETPUUECKHUX (DYHKITHIA.

rpadukoB IIpeoOpa3oBanue rpadKOB TPUTOHOMETPUUECKUX (PYHKITHIT

TPUTOHOMETPUUECKHUX [IpakTnueckoe 3anarue

byHKIII

Tema 4.7 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKaAHUE (CoAepPKaHNE TPUKJIATHOTO
Onucanue MOIYJIs1)

IIPOU3BOJCTBEHHBIX Hcnonb30BaHne CBONCTB TPUTOHOMETPUYECKUX (GYHKIHMI B MpodhecCHOHaTbHBIX

IPOLIECCOB C  MOMOILBIO
rpadukoB QyHKUINN

3agadax

HpaKTI/ILICCKOC 3aHATUC
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Tema 4.8 Coneprxanue yueOHOro MaTepuasa
OOpatHble OO6parHble TpuroHoMmerpuyeckue GpyHkuuu. MIx cBOHCTBa U TpapuKu
TPUTOHOMETPUUECKHE
Komb6unupoBanHoe 3ansrue
byHKIIIN
Tema 4.9 Coneprxkanne y4eOHOT0 MaTepuasia
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue

YpaBHCHHUA 1 HEPpAaBCHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUI OCHOBHBIX THUIIOB: IIPOCTEUILINE
TPUTOHOMETPUYECKUE YPAaBHEHHUs, CBOAAIIMECS K KBaJIpaTHbIM, peElIacMble
Pa3I0KEHUEM Ha MHOXKHUTEIH, OMHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOG 3aHATHC.

Tema 4.10 Copep:xanue yueOHOro MaTepuana

Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN
TPUTOHOMETPUUECKUX KoMOuHMpOBaHHOE 3aHATHE

ypaBHEHUH

Tema 4.11 Coneprxanne yueOHOro Marepuasia

Pemenne 3amad. OCHOBBI

[Ipeobpa3zoBanue TPUTOHOMETPHUECKUX BBIPAXKCHHIA. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHMM U HEPABEHCTB B TOM YMCII€ C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.

byHKIIUN KonTponbnas pabota

Pa3zoen 5.

Komnnekcnvie yucna

Tema 5.1 Copep:xanne yueOHOTO MaTepuana

KommnnexcHbie unciia

ITonsate koMmiiekcHoro uucia. ConpshKeHHbIE KOMIUIEKCHBIE YHMCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro 4uucna. Popma 3amucu  KOMIUIEKCHOIO — 4Hcia
(reomeTpuyeckas, TpPUTOHOMETpHUECKas, anreOpanyeckas). Apudmerndyeckue
JeNCTBUS ¢ KOMIUJIEKCHBIMU YHCIIaMU

KomOunupoBanHoe 3aHsTHE

Tema 5.2

Copepxanne yueOHOTO MaTepuana
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IIpumeHeHune

Brinonsenue PACUYCTOB C MOMOIIBIO KOMITJICKCHBIX YN CCJI. HpI/IMepr HCIIOJIBb30BaHUA

KOMIUIEKCHBIX YHCEI KOMIUIEKCHBIX YUCEI 4

[IpakTuueckoe 3anarue
Pa3zoen 6. Ilpouszeoonasn 40
¢ynkyuu, ee npumenenue
Tema 6.1 Coneprxkanne y4eOHOT0 MaTepuasia
[Tonatne  mpoumsBoAHOW. | OmpeseneHre YHCIOBOM MOCIENOBATEIBHOCTH U CIIOCOOBI ee 3amanus. CBoicTBa
@opMysibl M IpaBUiIa | YHCIOBBIX MocjenoBarenbHOCTed. Ompenenenue mpenena Mociael0BaTeIbHOCTH.
g depeHIIpPOBaHUS Breruncnenne  mpemenoB  mocnenoBarenbHocTed.  [lpemen QyHkmmm  Ha 2

6eckoneunoctu. [Ipenen pynkuum B Touke. [Ipupamenue aprymenra. [Ipupamenne

¢bynkuuu. 3amadd, NPUBOASIIME K TOHATHIO Mpou3BoxHOW. OrmpeneneHue

MIPOU3BOIHOM. AJITOPUTM OTHICKAHUS TIPOU3BOIHOMN

Komb6unupoBanHoe 3anstue

OK-01, OK-02,
Tema 6.2 Copep:xanue yueOHOro MaTepuana
OK-03, OK-04,
[IpouzBoaHbIe cymmel, | @opmyiel quddepenuposanus. [Ipasmia muddepenunpoBanus 6 OK-05. OK-06
pasHOCTH  TpOM3Be/ACHUS, | KoMOMHUPOBaHHOE 3aHATHE . ’
OK-07
YacTHOTO
IIK...

Tema 6.3 Copep:xanue yueOHOTO MaTepuana
[TponsBoHbIE Onpenenenue ciaoxHoON QyHkMU. [Ipon3BogHAS TPUTOHOMETPUUECKUX (DYHKIIMH.
TPUTOHOMETPUUYECKHX [Tpon3zBosHas CIOXKHON (PYHKLIUU
Gynxuuii.  IlpousBoanas | KoOMOMHMPOBAHHOE 3aHATHE 6
CIIOKHOU (QYHKIIUU
Tewma 6.4 Coneprxkanne yueOHOT0 MaTepuana
Honstne O | ITonsitue HenpepbIBHOM (yHKIMU. CBoOMcTBa HeNpepbIBHON (yHKIMH. CBSI3b MEXKIY
HETPEPBIBHOCTH (PYHKITUH. 2

Merton HHTCPBAJIOB

HENpPEpPBIBHOCTRI0O M JAudPepeHrupyeMocTbio (YHKIUU B TOUYKE. AJITOPUTM
pelIeHrs HEPaBeHCTB METO10M MHTEPBAJIOB

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 6.5

Coneprxanne yueOHOTO MaTepuana
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I'eomerpuueckuii u | ['eoMeTpuueckuii CMBICT TPOU3BOJHOW (YHKIIUU — YIIIOBOW Kod(hdUIHEeHT
buznyeckuit CMBICT | KacaTeJIbHON K Tpaduky (YHKIIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduxy
MIPOU3BOTHOM (GyHKIIUU. ANTOPUTM COCTaBJIICHHS YPAaBHEHHS KacaTelbHOW K TpaduKy (QyHKIHH
y=f(x)
KomOuHMpoBaHHOE 3aHATHE
Tema 6.6 Coneprxkanue y4eOHOT0 MaTepuasia
®dusnueckuin CMBICT | @U3nYecKuil (MEXaHUYECKUI) CMBICI 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

Bospacranne u yObiBaHuWE (QYHKLMH, COOTBETCTBHE BO3pAaCTaHHUsA U YOBIBaHUS
¢byHKIMH 3HaKy mpou3BoAHOM. IloHATHME mNPOM3BOAHON BBICIIEr0 MOPSIKA,
COOTBETCTBHE 3HAKa BTOPOH NMPOU3BOJHON BBHITYKIOCTH (BOTHYTOCTH) (PYHKIMHU Ha
OTPEC3KCE. 3aﬂaq1/1 Ha MaKCMMyM WU MHHHUMYM. ITonsarue ACHUMIITOTHI, CIoco0BI UX
orpeniesieHusl. AJNTOPUTM HCCIenoBaHus (YHKIMHM M MOCTPOSHHs ee rpaduka 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 MOHOTOHHOCTb U ITIOCTPOCHUEC l"pa(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 rpadKOB MHOTOWJIEHOB C MCIIOJIb30BAHUEM allapaTa MaTeMaTHYeCKOro aHajan3a
KomOunupoBaHHoe 3aHATHE

Tema 6.10 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKaAHUE (CoAepPKaHNE TPUKJIATHOTO

Haxoxxnenue MOIYJIs1)

ONTHUMAJIBHOIO pe3ynbTaTa
C MOMOIIBI MPOU3BOIHOMN
B IMIPAKTUYCCKHUX 3aJjadax

Haumensiiee n Hanbosnbiiee 3HaueHne QyHKINUN

[IpakTHueckoe 3aHsATHE
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Tema 6.11 Coneprxkanne y4eOHOT0 MaTepuasia
Pemenue 3a1a4. | @opmynbl u npasuia quddepenurponanus. McenenoBanue GyHKIUN ¢ TOMOIIBIO
[TpousBonHas GpyHKLUY, €€ | mpousBoaHOM. Hanbombiee 1 HaMMEHbIIee 3HAYeHUS (PYHKIIUN 2
pUMEHEHHE KonrponsHas pabora
Pazoen 7. 46
Mnozoepannuku u mena
epaujenus
Tema 7.1 Coneprxkanne y4eOHOT0 MaTepuasia
Bepummnel, pebpa, rpanu | [lousitue MHOrorpaHHuka. Ero sjeMeHTBI: BEpHIMHBI, peOpa, rpaHu. Jl@aroHasb.
MHOTOTpaHHHKA Ceuenue. Boimykiible ¥ HEBBITYKIIbIE MHOTOTPaHHUKH
KoMOMHMPOBAHHOE 3aHSATHE 2
Tema 7.2 Coneprxkanne yueOHOro MaTepuasia
IIpusma, ec | [lonstue npusmel. Ee ocHOoBaHus u GokoBble rpaHu. Beicota mpusmsl. [Ipsmas u
COCTaBJIAIOLIME, CEYEHHE. | HaKIOHHAas npusma. [IpaBuibHas npusma. Ee ceuenune
Ilpsmas wn  npaBuiabHasg | KOMOMHUPOBAHHOE 3aHATHE 2 OK-01, OK-02,
IIPU3MBI OK-03, OK-04,
Tema 7.3 Conepxanne yaeOHOT0 MaTepuaa OK-05, OK-06,
[Mapannenenunen, KyO. | [Tapannenenumnen, CBOWCTBa MPSIMOYTOJILHOTO mMapamienenunena, kyo. CeueHue OK-07
Ceuenue KyOa, | ky0a, mapayienenumnena IIK...
napasuiesenumneia Komb6uHMpoBanHoe 3aHsdTHE 2
Tema 7.4 Coneprxanue yueOHOro MaTepuasa
IIupamupa, e¢ | [Tupamua u ee anementsl. Ceuenne nupamusl. [IpaBuiibHas nupamuaa. Y cedeHHas
COCTaBJIAIOILIME, CEUEHHE. | MUpaMuIa
IlpapuibHas  MUpaMHIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 7.5 Coneprxanne yueOHOTO MaTepuana
Bokosas u nojHas | [Tnomaas 60KOBOM M MOJTHON MOBEPXHOCTH NMPHU3MBI, TUPAMUIBI
MIOBEPXHOCTh npu3Mbl, | KoMOMHIpOBAaHHOE 3aHSATHE 2
MUPAMU/TBI
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Tema 7.6

Cummerpuss B KyOe,
napasulelenurese,
npu3Me, TUpamMuIe

Copepxanne yueOHOT0 MaTepuana

CuMMeTpHsi OTHOCHUTENBHO TOYKH, HpsMOM, miockoctu. Cummerpus B KyOe,
napajulesienuIe e, pusmMe, TupaMuie

Komb6unupoBanHoe 3ansrue

Tema 7.7
[Ipumepbl cuMmeTpuii B

IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepP:KaHUe (CopepKaHNe PUKJIIATHOTO
MO/1YJIfA)

npodeccun CummeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHHUKE, B OBITY
[IpakTuueckoe 3anaTue
Tema 7.8 Coneprxkanue yueOHOro Matepuasa
[IpaBunbHBIE [TonsiTre npaBuIbHOTO MHOTOrpaHHuKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB
MHOI'OI'paHHUKH, ux HpaKTI/IqGCKOG 3aHATUC
CBOICTBA
Tema 7.9 Copep:xanue yueOHOro MaTepuana
Hununaap, ero | Llununap u ero snementsl. CedeHue MUIMHAPA (MapajuieIbHOE OCHOBAHUIO U OCH).
cocrapisirone. Ceuenue | Pa3BepTka HUIMHIPA
HUWIMH]IpA KoMOuHMpOBaHHOE 3aHATHE
Tema 7.10 IIpodeccuonanbHO-OpHeHTHPOBAHHOE CO/iep:KaHue (coaepKaHNe NPUKJIATHOTO
Konyc, €ro | MOaYyJIs1)

cocrapistomue. CeueHue
KOHyca

KOHyC U ero djeMeHThl. CeueHue KOHYCa (napanneanoe OCHOBAHUIO U ITPOXOIAIICC
qcpes3 BepI_HI/IHy), KOHHUYCCKHUC CCUCHMUA. Pa3BepTI<a KOHYCa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.11 Coneprxkanne yueOHOT0 MaTepuasia

VY ceueHHbI KOHYC. | YceueHHbIN KOHYC. Ero obpasytomias u Beicota. CedeHne yceueHHOro KoHyca
Ceuenue YCEe4eHHOr0 | KoMOMHHUpPOBaHHOE 3aHATHE

KOHYca

Tema 7.12 Copep:xanue yueOHOTO MaTepuana

lap u cdepa, ux ceyeHus

[ap u cdepa. B3aumuoe pacronoxxenue cdepbl U miockoctu. CeueHue mapa,
cdepbl

KomOunupoBanHoe 3aHsATHE

Tema 7.13

Coneprxanne yueOHOTO MaTepuana
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TTonsatue 00 oOBEME Tena.

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

OtHoleHue oobeMoB | OObeM mpusMbl W muiIuHApa. OTHOmEHHe O00BEMOB  MOJOOHBIX — Tell. 4
MOTIOOHBIX TE ['eomeTpruecknii CMbICI ONIPEEIUTENS 3-TO MOpsIIKa
KomMb6unupoBanHoe 3ansrue
Tema 7.14 Coneprxkanue y4eOHOT0 MaTepuasia
Obvembl M TUIOWAMH | OGpeMbl IMpaMUL! U KOHyca. OGbeM mapa. I11ommazu 0BepXHOCTEl Tel 2
HOBEPXHOCTEN Tl
Komb6unupoBanHoe 3ansrue
Tema 7.15 Coneprxkanne y4eOHOT0 MaTepuasia
KomOunamun KoMOuHamu reoMeTpruaecKux Tell
MHOTOTPaHHMKOB U Tell | [IpakTH4YeCKO€e 3aHATHE 4
BpallleHus
Tema 7.16 Copep:xanue yueOHOT0 MaTepuana
I'eomerpuueckue Hcnonb3oBaHne KOMOMHAIMKA MHOTOTPAHHHKOB M Tl BpAlICHHs B TMPAKTHUKO-
KOMOUMHAIMY Ha MPAKTUKE | OpUEHTHPOBAHHBIX 3a1a4ax
[IpakTnueckoe 3aHsATHE 4
Tema 7.17 Coneprxkanue yueOHOro Matepuasa
Pemenune 3a1a4. | O0BbEMBI U JIOIIA U TOBEPXHOCTH MHOTOIPAaHHUKOB U TEJ BPALCHUS
Mmuororpanaukn ¥ Tena | KonrponsHas pabora 2
BpaLIeHUs
Paszoen 8. 14
Ilepeoobpasznana pynkyuu,
ee npumeneHue OK-01, OK-02,
Tewma 8.1 Coneprxkanue y4eOHOT0 MaTepuana 0K-03. OK-04
IlepBooOpa3nas QyHKuuU. | 3a7a4a 0 BOCCTAHOBJICHHWW 3aKOHA JIBMKCHHS IO HM3BECTHOW CKOpoCTH. [loHsATHE OK-0 5’ OK-0 6’
[IpaBua HAXOXKJICHHA | nHTerpupoBaHus. O3HaAKOMJICHHE C MOHSATHEM MHTErpaja U IMepBOOOpa3HON Juis OI’<- 07 '
epBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha CBsI3b MepBOOOpa3sHONW U €€ NMPOU3BOIHOM, 1K
BBIUUCIIEHHE MEepBOOOpa3HON Juis AaHHOW QyHKuuu. Tabnuuma Qopmyn amns
HaXO0XXJICHHUS NepBOOOpa3HbIX. M3yueHue npaBuiia BEIYUCICHNUS IEPBOOOPA3HOI 2
KomOunupoBanHoe 3aHsATHE
Tewma 8.2 Coneprxanne yueOHOTO MaTepuana
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[lnomane KpUBOJIMHEWHOU

321[[3.‘-11/1, MNPUBOAAIINEC K IMOHATHIO OIPCACICHHOIO HWHTCIpala — O BBIYUCICHUU

Tpaneuumu. @opmyiia | IIOWAAX KPUBOJIMHEWHOW Tpameuud, O nepeMemieHnd Todku. [loHsTue
Hrrotona — Jleitbnuna ornpeAenEéHHOro HTerpana. I'eomerpudeckuii U (GU3HIECKUN CMBICIT OTIPEICIICHHOTO
uHTerpaia. @opmyna Herotona— JleitOnuma 2
KomOunupoBanHoe 3aHsTHE
Tema 8.3 Coneprxkanne y4eOHOT0 MaTepuasia
Heonpenenenuplit u | [lonsTHe HeonpeaeIeHHOTO HHTETpaja
OnpeeIeHHbIA HHTErpaibl | KoMOMHUPOBaHHOE 3aHSTHE 2
Tewma 8.4 Copepxanne yaeOHOTo MaTepuana
[TonsaTne 00 | 'eomeTpuvecKuii CMBICIT OIPEACICHHOIO HHTETpaa
ompeneICHHOM HHTErpane | KoMmOMHUpOBAaHHOE 3aHATHE 2
KaK IJI0IIAAN
KPUBOJIMHEHHOHN Tpanenun
Tewma 8.5 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COepPKaHUe (CopepKaAHNe TPUKJIIATHOTO
OnpeneneHHbI UHTETPAI B | MOLYJIS1)
JKU3HU I'eomerpuueckuit cmbica omnpeneneHHoro wuHrerpana. @®opmyna Herorona -
JleiiGHumIa.
Pemenue 3aau Ha npuMEeHEHNE UHTETpalia sl BBIUMCICHUS GU3NYECKUX BEIUYUH
U IIoniaaen 4
[IpakTHueckoe 3aHsiTHE
Tema 8.6 Coneprxanue yueOHOro MaTepuaa
Pemenne 3aga4. | [lepBooOpasnas pynkuuu. [TpaBuna HaxoxeHus nepsooOpa3HbiX. Ee npruMeHnenne
ITepBoobOpasnas ¢Gynkumu, | KonrponsHas pabora 2
ee MpUMEHEeHue
Pazoen 9. 18
Cmenenu u Kophu.
Cmenennas ghynkyus OK-01, OK-02,
Tema 9.1 Copep:xanne yueOHOTO MaTepuana OK-03, OK-04,
Crenennast QyHKUus, ee | [ToaTHe KOpHS N-Oif CTENEHH M3 AeiCTBUTENBHOrO yncna. OyHKIun y = VX ux OK-05, OK-07
CBOMCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0¥ CTETICHU
4

KomOunupoBanHoe 3aHsATHE
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Tema 9.2 Copepxanne yueOHOT0 MaTepuana

[IpeobpaszoBanue [IpeoOpa3oBanue UPPaAMOHATBHBIX BBIPAKEHHUH

BBIPOKCHUN C KOPHAMH N- | KoMOMHHUPOBaHHOE 3aHSTHE 4

O CTEeNIEHU

Tema 9.3 Coneprxkanne y4eOHOT0 MaTepuasia

CponictBa  crenenu ¢ | [loHATHE cTETEHU ¢ IIOOBIM paliMOHALHBIM MoKa3aTesieM. CTeneHHbIe (YHKIINH, UX

palnoHaIbHBIM U | CBOWCTBA U TpapuKu

JEHCTBUTEIIbHBIM KomOunupoBanHoe 3aHsTHe 2

NOKa3aTeNsIMU

Tema 9.4 Coneprxkanne yueOHOro MaTepuania

Pemenue PaBHOCMIIBHOCTBH MPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB. METOAbI NX PELICHUS.

MPPaLMOHATIbHBIX Penienue uppanmoHanbHbIX YpaBHEHUI U HEPABEHCTB

YPaBHEHMI U HEPABEHCTB | KOMOMHHUPOBAaHHOE 3aHATHE 6

Tema 9.5 Coneprxanue yueOHOro MaTepuasia

Crenenu u KopHH. | OnpenesnieHue creneHHoil (QyHKiuu. Mcnonap3oBaHWEe €€ CBOWCTB MPU PEIICHUU

Crenennast GyHKIUSA YpaBHEHUI U HEPABEHCTB 2
KonTponbHas padora

Paszoen 10. 18

Ilokazamenvnasn

¢ynkyua

Tema 10.1 Copep:xanue yueOHOTO MaTepuana

ITokazarenpHas QyHkuus, | CTeneHp ¢ NPOHM3BOJIBHBIM  JCWCTBUTEIBHBIM MOKa3areneMm. OrmpezaeneHue

€e CBOMCTBA MIOKa3aTeIbHOW (YHKIIMHM, €€ CBOMCTBAa U TpaduK. 3HAKOMCTBO C NPUMEHEHUEM OK-01. OK-02
MoKazareabHOW (QyHKIMU. PerieHue rnokazareiabHbIX YpaBHEHUN (YHKIIMOHAJIBHO- ’ ’
rpaduuecKuM METOI0M 4 OK-03, OK-04,

OK-05, OK-07

KombOunnpoBanHoe 3aHsTHe

Tewma 10.2 Copep:xanne yueOHOTO MaTepuana

Pemienne mnokxasartenpHbIX | PemeHne 1oka3aTeNbHBIX ypaBHEHHWH METOJOM YpaBHUBAHHUS IOKa3aTesei,

YPaBHEHMI U HEPABEHCTB | METOJOM BBEJCHHSI HOBOW MEpeMEHHOW, ()YHKIIMOHAIBHO-TPAPUIECKUM METOIOM.
Pemenue nokazareabHbIX HEPABEHCTB 8

[IpakTHueckoe 3aHsATHE
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Tema 10.3 Coneprxanue yueOHOro MaTepuasa
Cucrembl 1OKa3aTeNbHBIX | PelieHne CUCTEM MMOKa3aTebHbIX ypaBHEHHIA
YpaBHEHUU Komb6unupoBanHoe 3ansrue 4
Tema 10.4 Coneprxkanue y4eOHOT0 MaTepuasia
Pemenune 3aja4. | Pemienre mnoka3aTeNbHBIX YPABHEHUH METOAOM YypaBHMBAHUS IIOKa3aTenell u
[TokazaTenbpHas GyHKIUS METOJIOM BBEJCHHS HOBOM ITEPEMEHHOM. PellieHne nokas3aTeabHbIX HEPABEHCTB

KonTponbsHas pa6ora 2
Paszoen 11. Jlocapugpmot. 30
Jozapughpmuueckasn
dyukyua
Tema 11.1 Copep:xanue yueOHOT0o MaTepuana
Jlorapudm yucia. | Jlorapupm uncna. JlecITUIHBIN 1 HATYpATBHBIN JIOTAPU(PMBI, YHCIIO €
JecaTuunblii U | KoMOMHHPOBAaHHOE 3aHATHE
HaTypaJIbHbIN JlorapuMsl, 4
YHCIIO €
Tema 11.2 Copep:xanue yueOHOro MaTepuana
Croiictea  norapudmoB. | Cpoiictsa sorapudmos. Oneparus JorapuMHUPOBAHUSL. OK-01, OK-02,
Omneparnus KomOunupoBaHHoe 3aHATHE 6 OK-03, OK-04,
JorapupmMUpOBaHUs OK-05, OK-07
Tema 11.3 Coneprxkanne yueOHOT0 MaTepuana IIK...
Jlorapudpmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA
¢GyHKIMS, ee CBOMCTBa KomOunupoBaHHoe 3aHATHE 4
Tema 11.4 Coneprxanue yueOHOro MaTepuasa
Pemenne [Tonsitne norapumuyeckoro ypasHeHus. Omepanusi mOTeHIMpoBaHUs. Tpu
JIOTapUPMUYECKHIX OCHOBHBIX METOJIa PEIICHUS JIOrapu(MUUECKUX YypaBHEHMH: (YHKIMOHAIBHO-
YPaBHEHUH M HEPABEHCTB | rpatuyeckuil, METOJ MOTCHIMPOBAHHS, METOJ BBEJICHHS HOBOH IEPEMEHHOI.

8

Jlorapudmuueckrue HepaBeHCTBA

KomOunupoBanHoe 3aHsATHE

Tema 11.5

Coneprxanne yueOHOTO MaTepuana

38




CucreMsl

AJNTOpUTM pELICHHUs] CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOTapH(pMHUUYECKHX

JOTapuPMHUECKUX ypaBHEHUH U HEPABEHCTB
YpaBHEHUU KomOunupoBanHoe 3aHsTHe 2
Tema 11.6 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepPKaHUe (CopepKaAHNe TPUKJIIATHOTO
Jlorapudmbl B mpupoae U | MOIYJIst)
TEXHHUKE [Ipumenenune norapudma. Jlorapudmuueckas cnupanb B npupone. Ee
MareMaTH4eCKUE CBOMCTBA 4
[IpakTuueckoe 3anarue
Tema 11.7 Copepxanne yaeOHOTo MaTepuana
Pemenue 3aj1a4. | Jlorapudmuueckas ¢pyHkius. Pemenue npoctedmmx gorapupMuIeckux ypaBHEHU N
Jlorapudmel. KontponbHas pabora 2
Jlorapudmmueckas
byHKIHISA
Pazoen 12. 10
Mnooscecmea. Inemenmot
meopuu zpagoe
Tema 12.1 Copepxanue yueOHOro MaTepuana
MHoxecTBa [Tonstue MuoxectBa. [loamHoxkecTBO. Oniepaly ¢ MHOKECTBAMHU
KoMOMHHPOBAHHOE 3aHSATHE 2
Tema 12.2 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE cOJAepKaHue (coiepKaHue TPUKJIATHOTO
Onepanyy ¢ MHOXECTBaAaMH | MOIYJISl)
Onepanuu ¢ MHOXKeCTBaMu. PerieHne npukiaaHbIx 3a1au
[IpakTHueckoe 3aHsiTHE 2
Tema 12.3 Copepxanne yueOHOTO MaTepuana
I'pacsr [Tonsitue rpada. Ces3HbIi rpad, qepeBo, HUKI rpad Ha TIOCKOCTH
[IpakTuueckas paborta 4
Tema 12.4 Copep:xanue yueOHOTO MaTepuana
Pewienne 3a1a4. | Onepanuu ¢ MHOKecTBaMu. OnMcaHue peaabHbIX CUTYaIlUi C TOMOIIBIO MHOYKECTB.
MmuoxectBa, I'padsl u ux | I[lpumenenne rpad)oB K peIeHHUIO 3a1a4
MIPUMEHEHUE KontponbHas padota 2
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Pazoen 13. Inemenmut
KOMOUHamopuKu,
CMamucmuKku u meopuu

26

eéepoamuocmeil
Tema 13.1 Coneprxkanne y4eOHOT0 MaTepuasia
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MelIeHHs], COUCTaHUSI.
KOMOWHATOPHKHU 4
KomOunupoBanHoe 3aHsTue.
Tema 13.2 Copepxanne yaeOHOTo MaTepuana
CoOritHe, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl O BEPOSATHOCTH CyMMBbI COOBITHH.
coOpitnsa.  Cnoxkenue M | YCioBHAas BEpOSTHOCTh. 3aBHCHUMbIE W HE3aBUCHMbIC COOBITHA. Teopembl o
YMHOXXEHHE BEPOATHOCTEN | BEPOSTHOCTU MPOU3BEICHUS COOBITUH.
4
KomOunupoBaHHoe 3aHsTHE
Tema 13.3 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE COJAepPKaHue (coiepKaHNe NPUKJIAIHOTO
BepositHOCTB B | MOAYJIA)
npohecCHOHATBHBIX OtHocHUTENbHAs YacTOTa COOBITHSI, CBOMCTBO €€ yCTOMYMBOCTH. CTaTUCTHUYECKOE
3aadax orpeJiesieHue BepoATHOCTH. OlLleHKa BEpOSITHOCTH COOBITHS
[IpakTnueckoe 3anaTne 4
Tema 13.4 Coneprxanue yueOHOro MaTepuasa
Juckpernas  ciydaiHas | Bunel crmydaitapix BenmmumH. OrmpenesieHue AMCKPETHON CIIydailHOW BEeIMYHHEI.
BEJIMYMHA, 3aKOH ee | 3aKOH pacopeleNeHus JUCKPEeTHOW ciydyaliHOM BenuuuHbl. Ee uucioBble
pacrpeeneHust XapaKTePUCTHKU 4
KomOuHupoBaHHoe 3aHATHE
Tema 13.5 Coneprxanue yueOHOro MaTepuasa
3agaun  Marematudeckoi | Bapmanmonuwiii  psn.  [lomuron wactor u  rucrorpamMma. CTaTUCTHYECKHUE
CTaTHUCTUKH XapaKTePUCTHKU psAJia HAOII0AaeMbIX JTaHHBIX
KombOunnpoBanHoe 3aHsTHe
4
Tema 13.6 IIpo¢deccnona/ibHO-OPHEHTHPOBAHHOE COAEPKAHME (COAEP/KAHME TPUKJIATHOTO

MOIY.JIs1)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK...
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CocraBsieane TabiuI o
JTUarpamMM Ha MPaKTHKE

[lepBuynas 06paboTKa CTAaTUCTUYECKUX JaHHBIX. [ paduueckoe uxX MpeacTaBiIcHHE.
Haxoxxnenne cpeqHUX XapaKTEPUCTHK, HAOII0JaeMbIX JaHHBIX

[IpakTuueckoe 3anarue 4
Tema 13.7 Coneprxkanue y4eOHOT0 MaTepuasia
Pemenue 3anayu. OnemMenTsl | DnemeHTsl KoMOuHatopuku. CoObiTHE, BEpOSTHOCTH cOObITHSA. CllOKeHHE U
KOMOMHATOPUKH, YMHOXXEHHUE BEPOSATHOCTEN
CTaTUCTHKKH U TeopuH | KonTposbHas pabota 2
BEPOSATHOCTEM
Pazoen 14. Ypasuenusn u 28
HepaseHcmea
Tema 14.1 Copep:xanue yueOHOT0o MaTepuana
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPAaBHCHMH M HEPAaBEHCTB. | paBHOCWJIBHBIX IEPEX0aX B ypaBHEHHIX U HepaBeHCTBaX. OOIMe METOAbI PELICHUs
OOmpe MeTobl pEIeHNsT | YpaBHEHHI: TEPeXoj] OT PAaBEHCTBA (YHKIMI K PAaBEHCTBY apryMEHTOB JUIs 4
MOHOTOHHBIX (DYHKIIHIA, METOJI pa3JI0KEHHUS HAa MHOKUTEIN, METOJ] BBEJICHHSI HOBOH
nepeMeHHOH, (PYHKIIMOHATEHO-TPadUIEeCKUN METOT
KomOunupoBaHHoe 3aHsTHE
Tema 14.2 Coneprxanue yueOHOro MaTepuaa OK-01, OK-02,
I'paduueckuit MeToA | O6Iure MeTo/Ibl pelIeHUs] HEPaBEHCTB: NePeX0]l OT CPABHEHUS 3HAYCHUN QYHKIUH K OK-03, OK-04,
peleHus YPaBHEHMH, | CpPaBHEHHIO 3HAUYEHUH apryMEHTOB JUISI MOHOTOHHBIX (DYHKIIMH, METOJT MHTEPBAJIOB, OK-05, OK-06,
HEPaBEHCTB ¢dbyHKIIMOHAMBHO-Tpaduueckuit MeTol. ['padmueckuii MeTO]] peleHusl ypaBHEHUN 1 OK-07
HEPABEHCTB 4 IIK...
KomOunupoBaHHoOe 3aHsTHE
Tema 14.3 Coneprxanue yueOHOro MaTepuasa
VYpaBuenus u HepaBeHCcTBa | Onpenenenue Moaynsa. Packpeite Moayns 1o onpegeneHuro. [Ipocteiimue
C MOZyJIEM YpaBHEHUsI 1 HEpaBEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCUIIbHBIX MEPEXOJ0B B
OTpe/IeNIEHHBIX TUIIaX YPaBHEHHUI U HEPABEHCTB C MOYJIEM 4

KomOunupoBanHoe 3aHsaTHE

Tema 14.4

Coneprxanne yueOHOTO MaTepuana

3HaKOMCTBO ¢ mapameTpoM. [Ipocrelinme ypaBHEHUSI U HEPABEHCTBA C TTapaMETPOM
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VYpaBHeHus u HepaBeHCTBa | KoMOMHUMpOBaHHOE 3aHATHE 6
C ImapameTpaMu

Tewma 14.5 IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAePKAHNE TPUKJIIATHOTO
CocraBiieHHE U pELICHUE | MOTYJIsl)

HpO(i)eCCI/IOHaJ'II)HI)IX 3a/1a4 | PemmeHune TEKCTOBBIX 3aJa4 HpO(l)eCCI/IOHaJ'IBHOFO COACpIKAaHUA

C TIOMOILBIO YPABHEHUM [IpakTrueckue 3aHATHS 8
Tema 14.6 Copepxanne yaeOHOT0 MaTepuana
Pewenne 3aja4. | OOmme MEeToAbl PeUIeHNus YpaBHEHHA. YPaBHEHUS M HEPaBEHCTBA C MOJYJIEM H C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu

[IpakTrueckoe 3aHsATHE 2
Jlexuun 116
[IpakTuueckue 3aHATHSA 218
IIpome:xxyTounasi arrecranusi (JK3aMeH) 6
Bceero: | 340

Ilo kascooii meme onucvleaemcs codepitcanue y4ebnoco mamepuana (6 OudaKmu4eckux eOuHuyax), HauMeHo8aHus HeobX0OUMbIX 1AOOPAMOPHDBLX,
npakmudeckux u unvlx sauamui. Odvem uacos onpeoensiemcs no Kaxrcoou no3uyuu cmoioya 3.

*IIpogheccuonanvbHO-OpUEHMUPOBAHHOE COOEPHCAHUE MOXMCem Obimb pacnpeoeieHo no pazoeiam (memam) uiu CKOHYEHMpUpPOBaHo 6 paszodeie
Ipuxnaonoti Mmooy
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3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JMCHUIIMHBI T0JKHBI ObITh MPETYyCMOTPEHbI CJIeAyIolue
crenuaJbHble MOMeIeHHs

Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYET HATHYKS y4eOHOTO KaOMHETa MaTeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJIOYHBIE MECTA IO KOJMYECTBY 00YJArOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BHIEOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoecCHOHAIIEHO OPUCHTUPOBAHHBIC 3aJaHHS,

- MaTepHUaJIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTMIICH3MOHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrneyenne 00yueHust

1. JInst peanu3zariuu mporpaMMbl OO THOTEYHBIN (HOHT 00pa30BaTEILHOM OPraHU3aINN TOJDKEH
MMETh TICYaTHBIC W/WIM DJJIEKTPOHHBIE O00pa3oBaTelIbHbIE W HWH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHBIE NJIsl KCIIOJIb30BaHUS B 00pa30BaTEIbHOM IIPOLIECCe, HE CTaplle MATH JIET C
MOMEHTA U3/IaHusl.

2. PexomeHnayemble TieyaTHbIE U3aHUS [0 pean3aluu 00I1e00pa3oBaTeIbHON AUCIUTLIMHBI
MIPEJICTABICHBI B METOAMYECKIX PEKOMEHIAIUAX 10 OPraHu3aluu 00yueHusl.
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIMHBI

KoHTpos1b ¥ OueHKa pe3ynbTaToB OCBOEHUS 00I1e00pa30oBaTeNbHON AUCIUILIMHBI PACKPBIBAIOTCS

qgcpes3 AUNCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

¢dopmupoBaHue

001X

npo¢eCCHOHATBHBIX KOMIETEHIUH 10 pa3/esaM U TeMaM COEep)KaHus yd1eOHOro MaTepHara.

u

P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I11-0/¢,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 9.1,9.2,9.3,9.4,9.5

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 I1-o/c, 11.7

Oob6masi/mpodeccnoHabHasA Pazgen/Tema Tun oueHoYHbIX
KOMIIETEeHIUsI MepOonpHUsiTHS

OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 IT-o/c®, 1.4, 1.5, TectupoBanue
pelieHus 3a1a4 1.6 VYerHbli onpoc
poeCCUOHANTLHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/e, | Maremarnueckuit
ACTIETLHOCTH 123'2, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 Junerant
MpUMCHHITEILHO P4, Temsr4.1,4.2,4.3,4.4,4.5,4.6,4.7 | VHmBALyalbHAs
K Pa3JIMYHBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS

P 5, Temsi 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

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

NPaKTUYECKUX padboT
3aiuTa TBOPUYECKHUX
pabor

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KonrposnsHas padora

7.7 11-0/¢,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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P12, Tems 12.1, 122,123, 12.4 Bemonxenne

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

13.5 TI-o/c, 13.6 3ajanmi

P 14, Temul 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 02. Ucnones30Barth P 1, Tema 1.1, 1.2, 1.3 [I-o/c, 1.4, 1.5, | TectupoBaHue
COBpPEMEHHBIE CPEICTBA 1.6 VeTHBIR ompoc
HOMCKa, aHAIN3a U P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
HHTEpTpeTatin 12>§ Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTATT
HH(opMaIy, 1 P4 Tembi4.1,4.2.43,4.4, 4.5, 46,47 | AnmBuyaisHas
MHPOPMALMOHHEIE I-o/c, 4.8, 4.9 4.10, 4.11 CaMOCTOSITENIbHAS
TEXHOJIOTHH JIJIS P 5, Temsr 5.1,5.2 pabora
BBITIOJTHEHHS 3a]1a4 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue
npodeccuoHaIbHON 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaTOB
JESATENBHOCTH P 7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6, IPAKTUYECKUX PAOOT

3amuTa TBOPYECKHX
pabot

5 MpoeccuoHanbHoe-opueHMUPOBAHHOE cOOEPHaHUEe
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P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3amuTa

11.4,11.5,11.6 IT-o/c, 11.7 WH/IUBUYaJIbHBIX

P12, Temsr 12.1,12.2,12.3,12.4 IIPOEKTOB

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

13.5I1-0/c, 13.6 BhIHOIHEHNE

P 14, Temsr 14.1, 14.2, 14.3, 14 .4, SK3AMEHAHOHHBIX

14.5 IT-o/c, 14.6 saaHmi
OK 03. ITnanupoBats u P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBaHue
peanu3oskiBath cobcTBennoe | 1.6 VYerHbll onpoc
podecCHOHANLHOE U P 2, Tembi 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | \aremaruueckuit
JHTIHOTHOE PASBHTHE, 123(35, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 pmerant
TpEAPUHUMATCIIBCKYIO P4, Tembi4.1,4.2,4.3,4.4, 4.5, 4.6, 4.7 | HmBALyaIbHAS
JIEATEILHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAs
npodeccuoHalibHOM cepe, PS5, Temsr 5.1,5.2 pabora
HCIOJIb30BaTh 3HAHUS 110 P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(HMHAHCOBOM I'PaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yJIbTaToB

PA3JINYHBIX JKU3HCHHBIX

P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,

NPAaKTUYECKUX paboT

CUTYyaIHsIX 3amuTa 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 WH MBIy ATBHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4

IIPOEKTOB

P11, Temsr 11.1,11.2, 11.3 IT-0/c, KontpomsHas paGora

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

P 12, Temsi 12.1, 122, 12.3, 12.4 Brmosmenne

P 13, Tems 13.1, 13.2, 13.3, 134, DKSAMCHAHOMHbIX

13.5 IT-0/c, 13.6 3aaHnn

P 14, Temsr 14.1, 14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6
OK 04. 3ddextuHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
B3aMMOJEHCTBOBATh U 1.6 YcTHBIN onpoc
paboTaTh B KOJUIEKTUBE U 12) g’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarmueckuit
KoManae P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTAMT

P4, Tembi 4.1,4.2,43,4.4,4.5 46,47 | nwmBatyansuas

IT-o/c, 4.8,4.9,4.10, 4.11 CaMOoCTOATEIIbHAA

P 5, Tems 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

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

P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,
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

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, 10.4
P11, Temsr 11.1, 11.2, 11.3 TI-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

NpaKTHYECKUX padoT
3amuTa TBOPYECKHX
pabort

3amura
UHTUBHTyTbHBIX
MIPOEKTOB
KonTponbhas pabota
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P 13, Temsr 13.1, 13.2, 13.3, 13 .4, Brinonnenue

13.5 IT-o/c, 13.6 SK3aMEHAIIMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 3ajaHni

14.5 IT-o/c, 14.6
OK 05. Ocy1iecTBasTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBaHue
YCTHYIO U MUCbMEHHYIO 1.6 VYcrHblii onpoc
KOMMYHUKAITHIO Ha P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuii
rOCy/IapCTBEHHOM SI3bIKE 1232 Tenti 3.1.3.2. 3.3 I-o/c. 3.4 JTUKTaHT
Poccutickoii @enCPAII C | by Ty 4.1,4.2, 4.3, 44,45, 4.6,4.7 | HAHBHIyaIBHAA
y4eTOM 0COOEHHOCTEH -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNIbHAS
COLIMAJILHOTO ¥ KyJIbTYpHOTO | P 5, Temsl 5.1, 5.2 pabota
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | IIpeacraBnenue

1.6 pe3ynbTaToB

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6Tems 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 9.1,9.2,9.3,9.4,9.5

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Temn1 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-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

MPaKTUYECKUX PadoT
3ammTa TBOPYECKUX
pabor

3ammura
WHIBUTYaTbHBIX
MIPOCKTOB
KonrponsHas pabora
Bremoanenue
9K3aMEHaIlMOHHBIX
3alaHUN

OK 06. ITposiBnsTH
TpaXkIaHCKO-
NaTPUOTUIECKYIO TTO3UITHIO,
JIEMOHCTPHPOBATH
OCO3HAaHHOE MTOBEJCHNE HA

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

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

TectupoBanue
YcTHBII onpoc
Maremarnueckuit
JUKTaHT
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OCHOBC TpaI[I/II_[I/IOHHI:IX
00II[eYETIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
Y4€TOM rapMOHHU3AIUU
MEKHAIIMOHATLHBIX U
MEKPETUTHO3HBIX
OTHONICHUM, TPUMEHSTh
CTaH1apThl

P7, Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

NunuBunyanbHas
CaMOCTOSITeJIbHAs
pabota
IIpencrasnenue
pe3yNIbTaTOB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKHUX
pabor

AHTUKOPPYIIIMOHHOTO 3amura
MTOBECHUS WH/IUBUYaJIbHBIX
MIPOEKTOB
KonrponsHas pabora
Brimonnenue
HK3aMEHALMOHHBIX
3alaHUN
OK 07. CognericTBOBaThH P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
COXPAHEHHUIO OKPYKarOILIEH 1.6 YcTHBIN onpoc
CpeJibl, PECYPCOCOEPEKEHHIO, 12) 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/¢, | Maremarmueckuii
MPUMERSTh SHAHNA 00 P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 pmerant
H3MCHCHUN KTMaTa, P4, Temni4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | AHmBALyabHAS
HPHHIIMAITBI OEPEIKITHUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTENIbHAs
MPOMU3BOJCTBA, 3P (HEKTUBHO P 5, Tems1 5.1, 5.2 pabora
JIENCTBOBAThH B P 6, Temr! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
Ype3BBIYAHBIX CUTYAIUSIX 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3ynbTaToB

P7 Teme1 7.1,72,73,74,7.5,7.6,
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

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

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

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, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

NPaKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3ammra
WHIUBUIYaIbHBIX
MPOEKTOB
KounTponbnas pabota
Brimosnnenue
HK3aMEHAIIMOHHBIX
3a1aHUI

IIK®...

5 MK yka3sblBatoTca B cootsetcTBum ¢ PIOC CMNO peannsyemoin npodeccum / cneumanbHOCTH
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