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Pabouas nporpamma yueOHo#M nucturmmuabl/mpeamera OY [[.04 Maremartrka pa3paboTaHa Ha OCHOBE:

- Ilpukaza MunucrepcTBa oopa3oBanus M Hayku Poccuiickoit @enepamuu ot 17 mas 2012 1. Ne 413
«O06 ytBepxaeHnn (heaepaabHOro rocyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CPEAHETO OOIIEro
00pa3oBaHUs» ¢ U3MEHEHUSIMHU M JOMOMHEHUAMHU oT: 29 nexabps 2014; 31 nexabps 2015 r., 29 utons

2017 r., 11 nexa6pst 2020 ., 12 aBrycra 2022 T.

- denepallbHOTO TOCYAapCTBEHHOrO0 oOpa3oBaTenbHOrO craHaapra mo npodeccun 43.01.04 «Iloap
CyZIoBOI» (0a30Basi MOATOTOBKA), YTBEPKIACHHBIN MpHKa3oM MuHHCTEpCTBA 00Opa3oBanus U Hayku PO

ot 2 aBrycra 2013 r. N 726;

C YUETOM:

- Ilpukaza MunuctepctBa mpocBemieHuss Poccun  «OO0  yTBepkaeHun  ¢enepaibHOU
o0pa3oBaTeNlbHOM TporpaMmbl  cpenHero obmero obpazoBanus» Ne371 or 18.05.2023 T,
(3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne74228).

- Paboueit nporpammsl Boctiutanust [ BIIOY HCO «HPK» mo npodeccun 43.01.04 «IloBap cyioBoii»

- MeTronuyeckux MaTepHaioB Mo 00s3aTeabHBIM 0011e00pa3zoBarenbHbM aucuuiuiniam @I'bOY IO

HPIIO, 29.09.2022 T., (https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-

prepodavaniya/ )

Opranuzanus-paspabotuuk: ['ocynapcTBeHHOe OroKeTHOE MpodeccHoHaTbHOEe 00pa30BaTeNIbHOE

yupexenue HoBocubupckoit o6nactu «HoBocuOUpCKUit peuHOM KO,

Paspabotuuk: [lmocuuna Enena CepreeBHa, npemnojasarenb, | kareropus.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI

YUYEBHOM

JUCIUIIVIMHBI/IIPEJIMETA OY .04 MaremaTtnka

1.1. O6nacTe npuMeHeHus padoyeil NporpaMmbl

Pabouass mporpamma yuebnoi aucumriuabl/ mpeamera OV /(.04 Maremaruka siBisieTcs

4aCTbIO 06pa30BaTean0171 ImporpaMmsal IOJATOTOBKHU CIICHHUAIIMCTOB CPEAHETO 3B€HA B COOTBETCTBUU

¢ ®I'OC CIIO no npodeccun 43.01.04 IToBap cymoBoi.

1.2. Mecto

00pa3oBaTeJIbLHOH MNPOrpaMMbi:

AMCUMILUIMHBbI/TIpeaMeTa

B

0011e00pa3oBaTeIbHBIN ITUKII.

CTPYKTYype

mucuurHa/mpeamer OV /(.04 Maremarnka BXOIUT

OCHOBHOM  NPo(ecCHOHATLHOU

B

1.3. Henu u 3aga4u JMCUMILJIMHBI/TIPeIMeTa — TPe0OBAHMS K pPe3y/IbTaTaM OCBOCHMS:

1.3.

I_[eJ'II/I H 3aJa4u ,Z[I/ICI_[I/IHJ'II/IHBI/HpeI[MeTa — Tpe6OBaHI/IH K pe3yJibTaTaM OCBOCHUS:

Conep;xaHI/Ie IIporpaMmabl O6L[I€O6pa30BaTeHLHOﬁ JUCIHUIIIIMHBI «MaTeMaTHKa» HaIIpaBJICHO Ha

JTIOCTHDKCHHE DPE3yJIbTaTOB €€ M3ydeHusi B cooTBercTBUM ¢ TpeboBanusimu OI'OC COO c yderom

npodeccuonanbHoit HampasiaenHoctd ®I'OC CIIO.B pesynbrate n3ydeHUs y4eOHOH TUCIMILIMHBI/

npeaMera OVY]l.04 Marematuka y oOyd4aromerocs JIODKHBI c(OPMUPOBATHCS —ClENyrOIIne
pE3yJIbTaThI:
IInanupyemsble pe3yJbTaThl 00y4eHHS
OO0mue
KOMIIETeHIHA Oomme JucuuIIinHapHbIe
(JImgHOCTHBIE M MeTanpeAMETHBIE) (ITpeametHsble)
OK 01 [Tonumars  JIP: - TrOTOBHOCTH K  TpPYZOY,-BJIaJeTh METOAAMHU JOKA3aTEIbCTB,
CYLIHOCTb U OCO3HAHHE IIEHHOCTH MAacTepCTBa,@IrOpUTMaMH PELICHUS 3a/1a4; YMEHUE
COLUAIIbHYIO Tpyaomooue; (bopMyIHPOBATH ONIPENIEIEHNUS, AKCUOMBI U
BHAYUMOCTD -  TOTOBHOCTb K  aKTMBHOWTEOPEMBI, IPUMEHATH UX, IPOBOJUTH
Oyay1ei EATEIIBHOCTH TEXHOJIOTUYECKOW H|I0KA3aTeIbHbIE PACCYKIEHUS B XOE
npodeccuy, COLIMATILHON HaIpPaBJIEHHOCTH,[pELUICHHS 3a/1a4;
MPOSIBIISATH K HEM CIIOCOOHOCTh UHUIIMUPOBATh,- YMETh ONIEPUPOBATH MOHITUSIMU: CTENIEHb

YCTOMYMBBIA HHTEPEC

[IAaHUPOBaTh M CaMOCTOSITEIILHO
BBHITIOJHATH TaKYIO JI€ATEIbHOCTD;

- UHTEpeC K pa3IUyHbIM cdepam
podecCHOHATBHOM J1eTeTbHOCTH,
MP: OsianeHue yHUBEPCAIBbHBIMU
y4eOHBIMU [I03HABATEJIbHBIMU
NEHCTBUAMMU:

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOSITEIbHO (HOPMYIHPOBATH

M aKTyaJu3upoBaTh  IpodiieMy,

4KcIa, JJorapugM 4ncia; yMEHUE BhIOIHATD
BBIYMCIICHHE 3HAUEHUHN U TpeoOpa3oBaHUs
BBIPAYKEHUI CO CTENEHSIMHU U Jorapudmamu,
peoOpa3oBaHus APOOHO-PAITIOHATBHBIX
BBIPAKCHU;

- YMETb OIIEPUPOBATH IIOHATUSIMMU:
palMOHAJIbHBIC, UPPALIUOHATIBHBIE,
[TOKa3aTeIbHbIC, CTCIICHHBIE,
lTorapu(pmMUUECKUe, TPUTOHOMETPUYECKHE
YPaBHEHHUS U HEPABEHCTBA, X CUCTEMBI;
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[paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBCHHBIN
[PU3HAK WM  OCHOBAaHMS  JJIA
CpaBHEHHUS, KJIacCU(DUKAIUU W]
0000IIIEHMS;

- ONPENCNATh IENH JEATCILHOCTH,
BajiaBaTh IMapamMeTpbl W KPHUTEPUH]
X JIOCTHKCHUS,

- BBIBIISITh 3aKOHOMEPHOCTH H
[IPOTHBOPEYHS B PaCCMaTPUBACMBIX|
STBIICHHSIX

- BHOCHUTH KOPPEKTHUBBI B
e TeTbHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB MM,
OIICHUBATh PHCKU  IOCIEACTBHMA
IeATEeIbHOCTH;

- pa3BHBATh KPEATUBHOE MBIIUICHUC
[IPU PEIICHUN XU3HCHHBIX TIPOOIeM
0) 6azoBBIC HUCCIIEIOBATEILCKIE]
IMeCTBUA:

- BIAACThb HAaBBIKAMU  y4eOHO-
MICCIIEN0BATEIBCKOM M IIPOEKTHOU
IesATeIbHOCTH, HaBBIKAMH
pazpenieHus: mpoosem;

- BBISIBIIATH MPUYUHHO-
CJIC/ICTBCHHBIC CBSI3U 7|
AKTYaJIU3HUPOBAThH 3a/1avy,
BHIIBUTATh THIIOTE3y €€ pEelICHHS,
HaXOJIUTh apTyMEHTHI JUTS
ITOKa3aTeIbCTBA CBOHX|
YTBEPIKICHHM, 3a/1aBaTh ITapaMeTPhI
1 KPUTCPUU PCIICHHS,

- QHAJM3UPOBATh IOJTYYCHHBIC B
XOJIe PeIICHUs 3aJIla4dl Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh ux|
ITOCTOBEPHOCTh,  MPOTHO3HPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSX;

-- YMEThb TNEPEHOCHTHh 3HAHUS B
MMO3HABATEIIBHYI0 W IPAKTHYCCKYIO
00JTaCTH )KU3HEACATEILHOCTH,

- YMETh WHTCTPUPOBATH 3HAHUS U3
[Pa3HBIX IPEIMETHBIX 00J1acTel;

- BBIABHraThb  HOBBIC  HJICH,
peiaraTh OpUTHHAIILHBIC

[TOAXO/Ibl U PELIEHUS;

- YMETh OIIEPUPOBATH TOHATHIMH: (yHKIIHS,
HenpepbIBHAS (OYHKIHSI, IPOU3BOTHAS,
NepBOOOpasHasi, ONpeeIICHHBIN HHTETPAl;
YMETh HaXOUTh TPOU3BOJIHBIC
DIIEMEHTAPHBIX (DYHKIIHIA, HCTIONB3YS
CIpaBOYHBIC MAaTEPUAIIBI; HCCIEOBAThH B
MPOCTEUIINX CIydasX GyHKIMU Ha
MOHOTOHHOCTb, HAXOAUTh HAUOOJBIIUE U
HAaWMEHBIIINE 3HAUYCHUS (PYHKIIUI; CTPOUTH
rpadMKi MHOTOYICHOB C UCIIOJIb30BAHUEM
arrapara MaTeMaTHYECKOTO aHAIIN3a;
[PUMEHSTH TPOU3BOIHYIO ITPH PEIICHHU
3ajad Ha JBU)KCHUE; PEIIaTh MPAKTHKO-
OPUEHTHPOBAHHBIE 33/1a41 HA HANOOJIBIINE U
HAMMEHBIIINE 3HAYCHUS, HA HAXO0XK/ICHUE
MyTH, CKODOCTH U YCKOPEHHS;

- YMETh OIEPUPOBATH TOHSATHSIMHU:
panroHanbHas QyHKIIHS, TIOKa3aTelbHas
(byHKIUs, cTenenHas QyHKIus,
norapudmuueckas QyHKIUSA,
TPUTOHOMETpHYECKHE (DYHKIMH, OOpaTHBIC
(yHKIMW; yMEHUE CTPOUTDH IpaduKu
M3YYCHHBIX (DYHKIINUH, UCIIOTH30BATh
rpaduKy IpU U3YYSHHUH TIPOIIECCOB U
3aBHCUMOCTEH, IPU PEIICHUH 3a/1a4 U3
MPYTUX y4eOHBIX MPEAMETOB U 33134 U3
peabHOM JKU3HM; BBIpAXKaTh GOopMylIaMu
BaBUCHMOCTH MEKIy BETUYMHAMU;

- YMETh peliaTh TEKCTOBBIE 3a/1a4H Pa3HbIX
TUTIOB (B TOM YHCIIE Ha TIPOIICHTHI, TOJIU 1
YacTH, Ha JIBIKEHHE, padOTy, CTOMMOCTb
TOBAPOB U YCIIYT, HAJIOTH, 3a]1a41 U3 O0JIACTH
YTIIPaBICHUS JIMYHBIMU ¥ CEMEHHBIMH
(bMHAHCAMU); COCTABIIATH BBIPAKECHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBHIO 33J1aui, UCCIIEJIOBATh MOIYYEHHOE
peleHne U OLEHUBATh MPaBAONOJ00OHOCTh
pE3yJbTATOB;

- YMETh OIIEPHPOBATH TIOHATHSIMH: CPEIHEES
apr(MeTHIeCKoe, MeTiaHa, HanOOJIbIIIee 1
HaMEHbIIIee 3HAYCHUs, pa3Max, TUCTIePCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yMeTh U3BJIEKATH,
MHTEPIPETUPOBATH HHPOPMAIIHIO,

MPCACTABJICHHYIO B Ta6n1/1uax, Ha




1 CIIOCOOHOCTHh HMX MCIIOJIE30BaHMUS]
B II03HABATEIILHOM U COLHAILHOU
MpaKTUKE

uarpammax, rpadukax, oTpaxxarouryro
CBOMCTBA PEAJIbHBIX ITPOLIECCOB U SIBJICHUM;
[PEACTaBIATh HH(POPMALIHIO C TIOMOLIBIO
TaOJIMIl U AUarpaMM; UCCIIE0BaTh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C
MpUMEHEHHEM TpaprUECKUX METOA0B U
PIIEKTPOHHBIX CPE/CTB;

- YMETh OIIEPUPOBATH MOHATUSIMHU:
CITy4aiiHBIN ONBIT U CIy4aifHOE COOBITHE,
BEPOSTHOCTh CIIy4allHOTO COOBITUS; YMEHHE
BBIUUCIISITH BEPOSITHOCTD C UCIIOJIB30BAHUEM
rpadu4ecKuX METOJ0B; IPUMEHATh
(hOpMyJIbI CIIOKEHHSI U YMHOKEHHUSI
BEPOATHOCTEH, KOMOMHATOPHBIE (PaKThI U
(bopMyJIBI TIPU PEIICHUH 3a/1a4; OIICHUBATh
BEPOSTHOCTU PEAJIbHBIX COOBITUI;
BHAKOMCTBO CO CIIy4alHBIMU BEJIMYUHAMU;
YMEHME IPUBOIUTD IPUMEPBI IIPOSBICHUS
3aKoHa OOJIBIIMX YUCEN B IPUPOJHBIX U
0OI11€CTBEHHBIX SBJICHUSX;

- YMETb OIIEPUPOBATh MOHATUAMU: TOUKA,
psiMast, JI0CKOCTh, IPOCTPAHCTBO,
IIBYTPaHHbBIN YTOJI, CKPELLUBAOLIIUECS
MpsiMble, TapaNIEIbHOCTD U
MEepIeHIUKYISIPHOCTD MPSIMBIX U
[JIOCKOCTEM, yroJI MEXy NPSAMBIMH, YOI
MEXy PSIMO M IIJIOCKOCTBIO, YTOJI MEXTY
[IOCKOCTSIMH, PACCTOSIHUE OT TOUKH J10
[JIOCKOCTH, PACCTOSIHUE MEKIY NMPSMBIMH,
[paccTOsSTHUE MEXY MJIOCKOCTAMU; YMEHHE
MCII0JIb30BATh MIPU PEILICHUH 3aa4
M3y4eHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHH;
YMEHHE OILICHUBATh pa3Mepbl 00BEKTOB
OKpY’KaroIlero Mupa,

- YMETh OIIEPUPOBATh MOHATUSIMHU:
MHOTOTpaHHUK, CEUEHUE MHOTOIPaHHUKA,
KyO, mapaisenenurnes, npusma, nupamMmmuia,
(burypa 1 MoBepXHOCTh BPALLICHUS, LIMIIUH/IP,
KOHYC, T1ap, cdepa, ceueHust GUrypsl
BpallleHHUs, TUIOCKOCTb, Kacaromasics chepsl,
LMIMH]Ipa, KOHYCa, IUIoUIa/lb TOBEPXHOCTH
MUpaMHIbl, IPU3MBbI, KOHYCa, [IHINHIPA,
rtomazs chepsl, 00beM KyOa,
[PSIMOYTOJIBHOTO MapaJuIeIeIUIeaa,

[MApaMUJIbL, IPU3MBI, HUIMHAPA, KOHYCA,




[1apa; yMeHne u300paxarb MHOTOIpaHHUKU
1 IOBEPXHOCTH BPALICHUS, UX CEYEHUS OT
PYKH, C TOMOIIbIO YePTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE paclio3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHUE PACcIO3HABATD
MpaBWIbHBIE MHOTOTPAHHUKH,

- YMETh ONEPUPOBATH MOHATUSMU: JIBIKCHUE
B IPOCTPAHCTBE, MOA00HBIE (DUTYPHI B
[IPOCTPAHCTBE; UCIOJIL30BAaTh OTHOIICHUE
[JI01aJIeH TTOBEPXHOCTEN U 00BEMOB
0100HBIX (DUTYpP MPHU PELICHUH 3a/1a4;

- YMETh BBIYUCIIATH T€OMETPUUECKUE
BEJIMYHMHBI (IJTMHA, YTOJI, TUIOIIAb, 00BEM,
[JI0111a]1b TOBEPXHOCTH ), UCIOJIB3YS
M3YYCHHBIC POPMYITBI U METOJIBI;

- YMETh OIEPUPOBATH TOHSATHSIMHU:
PSIMOYTOJIbHAS CHCTEMA KOOPIMUHAT,
KOOPAMHATHI TOYKHU, BEKTOP, KOOPIUHATHI
BEKTOPA, CKaJISIPHOE MPOU3BEICHHUE, YTOII
MEXTy BEKTOpAMU, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOPA Ha YKCIIO; HAXOIUTh
C TIOMOIIBIO H3YYEHHBIX (pOpMyIT
KOOpJIMHATBI CEpPEUHBI OTPE3Ka, PACCTOSTHUE
MEXTy JIBYMSI TOUKAMH,

- YMETh BBIOUPATH MOAXOSAIINN U3yUSHHBIN
METO/ A7Isl pelIeHHs 3a1a4H, paclio3HaBaTh
MaTeMaThuueckue (hakThl 1 MaTeMaTHYeCKHe
MOJIETH B PUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSTX, B UCKYCCTBE; YMEHUE TIPUBOIUTH
MPUMEPbl MATEMATHIECKIX OTKPBITHIA
[POCCUICKON M1 MUPOBOM MaT€MaTUYECKON
HAYKH.

- YMETh OIEPUPOBATH TOHATHSIMHU:
oTIpeieNIeHue, akCHoMa, TeopeMa, CIIE/ICTBUE,
CBOWCTBO, IPU3HAK, J10KA3aTEIbCTBO,
PaBHOCUIIbHBIE (DOPMYITHPOBKHU; YMEHHE
(hopMynupoBath 0OpaTHOE U
MPOTHBOIIOJIOKHOE YTBEPIKICHHUE,
MTPUBOJIUTEH TIPUMEPHI U KOHTPIIPUMEPHI,
MCTIOIh30BATh METOJI MATEMaTHUECKON
MHTYKITHH; IIPOBOIUTH JIOKa3aTeIbHBIC
paccyXIeHUs MIPH PEIICHUH 3a1a4,
OIICHUBAThH JIOTUYECKYIO MTPABMUIBHOCTh

[PacCy KJICHUH;




- YMETb ONIEPUPOBATH MOHATHIMHU:
MHO€ECTBO, [I0JIMHOXECTBO, OIlepalluy Hal
MHOXECTBaMH; YMEHHE UCII0Ib30BaTh
TEOPETUKO-MHOXKECTBEHHBIH armnapart JUist
OTIMCaHMS PEaJbHBIX IPOIIECCOB U SIBICHUM
[pU PELICHUH 33734, B TOM YHUCJIE U3 APYTUX
y4eOHBIX TPEAMETOB;

- YMETh ONEPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, MUK, Tpad Ha
[UIOCKOCTH; YMEHME 33/1aBaTh M ONMCHIBATH
rpadbl pa3TUIHBIMK CIIOCOOAMH;
MICII0JIb30BaTh rpadbl IPH PEeLLICHUHN 3a7ay;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIMMU:
COoueTaHHe, IEPECTaHOBKA, YUCIIO COYETaHU,
YICIIO IEPECTaHOBOK; OMHOM HproTOHA;
YMEHHE IPUMEHITh KOMOMHATOPHBIE (PAKThI
1 pacCy>KICHUS JIJIs peLIeHMs 3a/1a4;

-YMETb OIEPUPOBATH NOHATHSAMMU:
HaTypajibHOE YUCIIO, LIeJI0e YHUCII0, OCTaTOK
110 MOJYJIIO, pallMOHAJILHOE YUCIIO,
MppalMOHAIBLHOE YUCII0, MHOYKECTBA
HATYpaJIbHBIX, [IETBIX, PALIMOHATBHBIX,
NeiCTBUTENLHBIX YUCEI; YMEHHE
MCIIOJIB30BATh MPU3HAKHU JEITUMOCTH,
HAaUMEHBIINN OO IeTUTENb U
HalMeHbIIee 00I1ee KpaTHOE, alITOPUTM
EBKiIM1a TP pelIeHnH 3a1a4; 3HaKOMCTBO ¢
Pa3IMYHBIMH TO3UIIMOHHBIMU CUCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOTHO OTIEPUPOBATH TIOHSATHIMH:
CTENEHb C LEJIbIM MI0Ka3aTesIeM, KOPEHb
HaTypalbHON CTETEHHU, CTETIEHb C
pallOHaTbHBIM TTOKa3aTeNIeM, CTETIEHb C
NeCTBUTENBHBIM (BEILIECTBEHHBIM )
rokaszaresem, Jorapudm ducia, CHHYC,
KOCHHYC U TAaHT€HC IPOU3BOJILHOTO YHCIIA;

- YMETb ONEePUPOBATH MOHATHIMHU:
TOKJECTBO, TOKIECTBEHHOE
MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
CHCTEMa YpPaBHEHHI U HEPABEHCTB,
[PaBHOCHJILHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, UPPALIMOHAIIbHBIE,
MoKa3aTeJIbHbIC, CTETICHHBIE,
lTorapupMuIecKie, TPUrOHOMETPUIECKHe

YpaBHCHU, HCPABCHCTBA U CUCTCMbI; YMCHUC




pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBbI
C IIOMOMIBIO Pa3IMYHBIX IPUEMOB; peIIaTh
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHSTh YPaBHEHMUS,
HEPaBEHCTBA, UX CUCTEMBI JUIsl pELICHUS
MaTeMaTHUECKUX 3ajad U 3a7a4 u3
Pa3IMYHBIX 00IACTe HAYKH U PEaTbHOM
PKU3HU;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSIMHU:
rpaduk GyHKImu, oOpaTHas QyHKIHS,
KOMITO3ULUS (pyHKLUH, TMHENHHast QyHKIus,
KBaJpaTH4Has QYHKLUs, CTEIIEHHAs
(byHKIHMSA C LIeTIBbIM IT0Ka3aTelleM,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHBIE
TPUTOHOMETPHUYECKHE (DYHKIHH,
MoKa3aTeiabHas U JJorapupMUIecKas
(yHKIIMU; yMEHUE CTPOUTDH IpaduKu
(byHKUIMH, BBIIOJIHATH IPeoOpa3oBaHUs
rpadukoB QpyHKIUNH;

YMEHHUE MCI0JIb30BaTh I'pauKu GyHKLIUH
11 U3y4EHUs! TPOLIECCOB M 3aBUCUMOCTEH
[IpU peIIeHUH 3aa4 U3 JPYyTUxX y4eOHbIX
MPEIMETOB U U3 pealbHOM JKU3HU; BbIPaKaTh
(bopmysiaMu 3aBUCHMOCTH MEXKTY
BETTMYUHAMU;

YMEHHE CBOOOHO ONEpUpPOBaTh MOHATUAMHU:
"YEeTHOCTh (DYHKIIMHU, TEPUOAUYHOCTD
(byHKIIMH, OTpAaHUYEHHOCTb (DYHKIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
(yHKIIMM, HauOoJIbIIIee 1 HAUMEHbIIIEE
BHaueHUs! QYHKIMHU Ha IPOMEXKYTKE; YMEHHE
[TPOBOJUTH UCCIIEI0BAaHUE (PYHKIINH;
YMEHHE HCII0JIb30BaTh CBOMCTBA U rpapuku
(byHKIUH 1715 penieHus] ypaBHEHUH,
HEpPaBEHCTB U 3a/1a4 C TapaMeTpamu;
M300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH
MHOYECTBA PEILICHUN YpaBHEHUN,
HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU:
[OCIIeI0BATEIbHOCTD, apudmMeTnyecKas
[porpeccus, TeoMeTpudecKkast Iporpeccus,
OecKOHEUHO yObIBaroIasi FeOMeTpruyecKas
[Iporpeccusi; yMeHHUE 3a]1aBaTh
[TOCJIEJ0BATEIBLHOCTH, B TOM YHCIIE C

[MOMOIIIBIO PEKYPPEHTHBIX (GOPMYT;




- YMETh ONEPUPOBATH MOHATUSIMHU:
HEIPEPHIBHOCTH (DYHKIMH, AaCUMITOTHI
rpadguka QyHKIUH, IEpBas U BTOpas
[POU3BOIHAS (PYHKIIMH, TEOMETPUUYECKUIN U
(bu3nUYecKuil CMBICI TIPOU3BOTHOM,
repBooOpas3Hasi, ONpeeICHHBIN HHTETPal;
YMEHHE HaXOJUTh aCUMIITOTHI rpaduka
(OYHKIIMU; YMEHUE BBIUUCIISITH MPOU3BOIHEBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMIO3UIMH (PYHKIMI, HAXOAUTh YpaBHEHUE
KacaTeJlbHOU K rpaduKy QyHKIIHH;

YMEHHE HCII0JIb30BaTh MIPOU3BOIHYIO JIJIs
pcclieIOBaHMs (DYHKIMMA, A1 HAXO0XKIEHUS
HAMTYYIIIero perieHus B MPUKIAJHBIX, B TOM
YHCIIe COIIMATbHO-3KOHOMUYECKHUX H
(bu3NYeCKNX 3a/1a4ax, 1JIs ONpeIeIICHUS
CKOPOCTH M YCKOPEHHST; HAXOIUTh IIJIOLIA I
1 00BbeMbl (QUTYD C TOMOIIBIO0 HHTETPaIa;
[IPUBOIUTH MPUMEPHI MATEMAaTUYECKOTO
MOJICTTHPOBAHUS C IOMOIIBIO
mudhepeHIMaTbHBIX YPaBHEHHUI;

- YMETh ONEPUPOBATH MOHATHIMU:
KOMILIEKCHOE YHCII0, COTIPSKEHHBIC
KOMILIEKCHBIC YHCIIa, MOAYJb U apTyMEHT
KOMILJIEKCHOTO Ynciia, GopMa 3armucu
KOMIUIEKCHBIX UuCelN (TeoMeTpruyecKas,
TPUTOHOMETpUYECKast U alredpandeckas);
YMETh MMPOU3BOAUTH apu(hMeTHIecKue
IMECTBUS C KOMITJIEKCHBIMU YHCIIAMU;
MTPUBOJIUTEH TIPUMEPHI UCTIOTB30BAHUS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHSIMH:
cpenHee apupMeTHIecKoe, MeIfaHa,
HanOOJIbIIIEe M HANMEHBIIIEEe 3HAYCHNS,
pa3max, TUcrepcus, CTaHIapTHOE
OTKJIOHEHHE JIJIsl OMUCAHUS YHCITOBBIX
TaHHBIX; YMEHHUE HCCIIEA0BATh
CTaTUCTHUYECKHE JJaHHbIE, B TOM YHUCIIE C
MpUMEHEHHEM TpapHIECKUX METOIOB U
AIIEKTPOHHBIX CPEJNICTB; rpaduIecKu
MCCIIeZIOBAaTh COBMECTHBIC HAOIFOIEHUS C
MOMOIIIBIO JarpaMM pacCenBaHUs U
ITMHEHHOMN perpeccuy;

- YMETh HaXOJIUTh BEPOATHOCTH COOBITUH C

MCTIOIb30BaHUEM IPahUIECKUX METOJIOB;
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[IPUMEHSTH JIsl peIIeHUs 3a/1a4 (pOpMyJIbI
CJIOKEHUSI U YMHOXKEHHS BEPOSTHOCTEH,
(bopMyI1y OJTHOW BEPOATHOCTH, HOpMyITy
bepHyum, KoMOMHATOPHBIC (DAKTHI U
(bOpMyJIBI; OLIEHUBATH BEPOSITHOCTH
peabHBIX COOBITHII; YMEHHE OIIEPUPOBATH
MOHATUSMU: CIIy4aiiHasi BEIMYMHA,
[pacrpeeseHue BEPOSITHOCTEN,
MaTeMaTHIeCKOe OKUIaHNe, TUCTIEPCHS U
CTaH/IApTHOE OTKJIOHEHHUE CITy4aillHOMN
BEIMYMHBI, QYHKLINU paclipeieieHUs 1
[IOTHOCTU PAaBHOMEPHOI'0, TOKa3aTEIbHOTO
1 HOPMAJIBHOTO pacIipe/ielieHHit; yMEeHUE
MCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX
pactipeiesieHui 1715 peLIeHusl 3a/1ay;
BHAKOMCTBO C ITOHATHSMU: 3aKOH OOJBIIIX
HHCEN, METOABI BHIOOPOYHBIX UCCIICIOBAHUIA;
YMEHHE MPUBOIUTEH IPUMEPHI IPOSBICHUS
3aKOHA OOJBIIMX YHUCE B MPUPOTHBIX U
OOIIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU:
TOUKa, psimMasi, JI0OCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI yroJI, IBYIPaHHbBIN
YTOJI, TPEXTPaHHBIN yToJl, IepeceKaroluecs,
MapajieIbHbIC U CKPEIIMBAIONINECS MTPSIMBIE,
MapauieTbHOCTh U TEPIeHINKYIIPHOCTh
MPSMBIX U IIOCKOCTEH, YTOJl MEKIY
MPSIMBIMU, YTOJI MEKIY MPSMOM U
[JIOCKOCTBIO, YTOJI MEX/Y TUIOCKOCTSIMH;
YMEHHUE HCIIOJIb30BaTh MIPH PEIICHUHN 33714
M3ydeHHBIE (PaKTHl M TEOPEMBI INITAHUMETPUH;
YMEHHUE OIEHUBATh Pa3Mepbl 0ObEKTOB B
OKpY KaroIleM MUpPEe; YMEHHUE ONeprupoBaTh
MOHATUSIMHI: MHOTOTPaHHUK, CEYCHUE
MHOTOTpaHHUKA, MPABUIHHBIN
MHOTOTpaHHUK, PU3Ma, TUpaMua, Gurypa
1 TOBEPXHOCTh BpaIlleHUs, IIMIUHAP, KOHYC,
rap, cepa, pazBepTKa MOBEPXHOCTH,
CeueHHUsl KOHYyca U IWINHIpA, apajiedbHble
OCH WJIM OCHOBAHMIO, CEYEHHE 11apa,
MJI0CKOCTh, Kacaroniasicst cpeppl, HUIMHIIPA,
KOHYyCa; yMEHHE CTPOUTDH CEUECHUE
MHOTOTpaHHHKA, N300pakaTh
MHOTOTPAaHHUKH, GUTYPHI ¥ TIOBEPXHOCTH

BpalllCHU, UX CCUCHUA, B TOM YUCJIC C
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[TOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHHE
[IPUMEHSATH CBOMCTBA T€OMETPHUYECKHUX
(buryp, caMocTosATeIbHO (OPMYIUPOBATD
oTpesieNieHus] U3y4aeMbIX (UTYp, BHIABUTATH
UITOTE3BI O CBOWCTBAX M MPU3HAKAX
reoMeTpHUecKuX (uryp, 000CHOBBIBATH UIIH
OIIpOBEPraTh UX; YMEHHE POBOIUTH
Kiaccu(ukanuio GUryp mo pasIunaHbIM
[pHU3HAKAM, BBITOTHATh HEOOXOAUMBIE
ITOTIOTHUTEIIbHBIE TTIOCTPOCHUS;

- YMETb CBOOOTHO ONIEPUPOBATH MMOHATHIMHU:
r101aas GUrypbl, 00beM GUTYpBI, BEIMUHNHA
yTJ1a, pacCTOSTHUE OT TOYKHU JI0 TUIOCKOCTH,
pacCTosIHUE MEX/Ty MPSIMBIMHU, PACCTOSIHUE
MEKIY TUIOCKOCTSIMH, TUIOIIAAb Chepsbl,
TUTOIIA (b TOBEPXHOCTH TTHUPAMUJIBI, TIPU3MBI,
KOHYyCa, HWINHAPA, 00BeM KyOa,
MPSIMOYTOJIBHOTO TIapajliesIenuIea,
MUPaMUJIBL, TPU3MBL, IMIIMHPA, KOHYCA,
[1apa; yMEeHHEe HaXOAUTh OTHOIICHHE
00BEMOB MOJAOOHBIX PUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMH:
MBH>KEHUE, MTApaJlJIeIbHbBIN TEPEHOC,
CHMMETpPHS Ha IJIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue MOA00H,
Mo/100HbIE PUTYPBI; YMEHUE PAaCliO3HABATh
paBHBIC U TIOJJOOHBIE (DUTYPBI, B TOM YHCIIE B
pUpPOJE, UCKYCCTBE, ApXUTEKTYPE; YMEHUE
MCIIO0JIb30BaTh T€OMETPUYECKHUE OTHOLIICHHUS,
HAaXO/NUTh TEOMETPUYECCKHE BEITMIMHBI
(nmuHa, yrou, miouaab, 00beM) Mpu
peIIeHnH 3a71a4 U3 IPYTHX YIeOHBIX
MPEIMETOB M U3 PeabHOM JKU3HHU;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHSIMH:
MPSMOYTOJIbHAs cCHCTeMa KOOPAMHAT, BEKTOD,
KOOpIUHATHI TOUKH, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHIE BEKTOpa Ha
HYHCII0, pa3JokKeHHe BEKTopa 1o 6a3ucy,
CKaJIIPHOE TPOU3BEICHIE, BEKTOPHOE
MPOU3BEICHNE, YTOJI MEXK/Y BEKTOPAMH,
YMEHHUE HCIIOTb30BaTh BEKTOPHBIN U
KOOPJAMHATHBIN METO/T ISl PEIICHHS
TEOMETPUUYECKUX 3a7a4 U 3a7a4 APYTUX
y4eOHBIX IPEAMETOB; OIIEPHUPOBAThH

MOHATUAMM: MaTpuLa 2x2 u 3x3,
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OIIPEACINTENb MaTPUILIBI, TEOMETPUIECKHN
CMBICJI OIIPENEIUTENS;

- YMETb MOJEIINPOBATH PEAJIBHBIE CUTYyallUH
Ha SI3bIKE MATEMATUKH; COCTABIIATH
BBIPA)KCHUS, YPABHEHM I, HEPABEHCTBA U UX
CUCTEMBI 110 yCIIOBHIO 3aJ1a4, UCCIEA0BATh
[TOCTPOCHHBIE MOJICIIN C UCIIOIb30BAHUEM
armapara anreOpbl, HHTEPIPETUPOBATh
[TOJTyYEHHBIN pe3yJIbTaT; CTPOUTH
MaTEMATUYECKHAE MOJIENH C IOMOIIBIO
FEOMETPUYECKUX IMOHATUN U BEJINYUH,
pELIaTh CBA3AHHBIC C HUMU IIPAKTUYECKHE
3a/1a4M; COCTABJIATH BEPOSITHOCTHYIO MOJEIIb
1 UHTEPIPETUPOBATH IOy YCHHBIN
PE3yJbTaT; pelaTh NPUKIIAIHbIEC 3a1a4U
CpeICTBAMU MaTEMAaTUYECKOIO aHAIN34, B
TOM YHUCJIE COLMATIbHO-IKOHOMHYECKOTO U
(bu3MYEeCKOro Xapakrepa;

- YMEHUE BBIOMPATh MOAXOSAIMN METOJ AT
peLIeHNUs 3aJa4l; TIOHUMAHUE 3HAYUMOCTHU
MaTEMAaTUKU B U3yUYEHUU NIPUPOJHBIX U
0OLIECTBEHHBIX ITPOLIECCOB U SIBJIICHUI;
YMEHHE PacIO3HABATh MPOSIBJICHUE 3aKOHOB
MaTEMaTHKHU B UCKYCCTBE, YMEHHE
MIPUBOJUTH IPUMEPHI MATEMAaTUYECKHUX
OTKPBITUHA POCCUICKON U MUPOBOU
MaTEeMaTUYECKON HAyKH

OK 02
Opranu3oBbIBaTh
COOCTBEHHYIO

e TEIILHOCTD,
MCXOIS U3 TSI U
CII0C000B ee
ITOCTUKCHHSI,
OTIpeIeTIEHHBIX
PYKOBOAHUTEIEM

B o0mactu 1EHHOCTH HAYYHOTO
MMO3HAHUS:

-C()OpMHUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  pa3BUTHS  HAyKu U
00I11eCTBEHHOM NPaKTUKH,
OCHOBaHHOTO Ha JHajore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO|

CBOET0 Me€CTa B MOJIUKYJIbTYPHOM
MHpE;

- COBEPIICHCTBOBAHUE SI3BIKOBOW H
MUTATEIBCKON KYJIBTYPBI

CPEICTBA B3aMMOJICHCTBHS MEXKIY|

KakK

UTXOIBMU U TTIO3HAHMS MUPA;
- OCO3HAaHME IEHHOCTHM Hay4HOU

NEATCIIbHOCTH, T'OTOBHOCTD|

-  yMETb  OINEpUPOBaTb  IOHATHUAMH:
panMoHanbHass ~ (QyHKIMSA, TOKa3aTelbHas
(byHKIWSA, CTEIEHHAas byHKIHS,
morapudmuyeckas byHKIMS,
TPUTOHOMETPUUECKHE (PYHKIMH, OOpaTHbIE
(yHKIMU;  yMEHHE  CTPOUTh  IpaduKu
M3y4EHHBIX byHKUHMH, HCII0JIb30BATh
rpaduKd  TpU  U3yYEHUM IPOLECCOB U
3aBUCUMOCTEH, IpPU pELIEHUU 3ajad U3

NPYyruX y4eOHBIX NpPEAMETOB W 3373y U3
peabHOM KHU3HU; BbIpaXaTh (opMyIamMu
3aBUCUMOCTH MEXIY BEINYNHAMU;

- yMETh

ONEepUpPOBaThH TTOHSTUSIMH:

TOXKICCTBO, TOXACCTBCHHOC
Hp606p8.30BaHI/IC, YpaBHCHHUEC, HCPABCHCTBO,
CHCTCMA

YPaBHEHUH U HEPaBEHCTB,

PaBHOCWJIBHOCTb YPAaBHEHWM, HEPABCHCTB U

OCYILECTBIIATh IIPOECKTHYIO 51

CUCTCM, pPalUOHAJIIbHBIC, HWPpPalWUOHAJILHBIC,
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MCCIICIOBATEIILCKYIO JIESITEITLHOCTD
MH/IWBUIYAIBHO U B TPYIIIIE.
OBiageHune YHHBEPCATbHBIMU
[yICOHBIMH M03HABATEIbHBIMU
IECTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

BJIAACTb HAaBBIKAMH IIOJIYYCHHA

mHDOpMAallUM W3 HCTOYHHUKOB
[pa3HbIX THIIOB, CaMOCTOSITEIBHO
OCYILLIECTBIISATh ~ IIOMCK,  aHAJIN3,
CUCTEMAaTH3aLUIO "
MHTEPIPETALINIO uH(popMaluu
pa3IYHbIX  BUAOB U (opMm
[Ipe/ICTaBICHMUS;

- CO3JJaBaTb TCKCTbl B Pa3JINMYHBIX
(dbopmarax C yd4eToM Ha3HAYCHUS

mHpopmauu u [IEJIEBOU
ay IUTOPUH, BBIOMpas]
ONTUMAJTILHYIO bopmy)|
[pe/ICTaBICHUS U BU3YyaIN3alluy;

- OLIEHUBATh JIOCTOBEPHOCTD,
NICTUTUMHOCTDB I/IH(i)OpMaHI/II/I, €C
COOTBCTCTBUC HpaBOBI)IM H]

MOPaJIbHO-3THUYCCKUM HOPMaM;

- HCIIOJIB30BaTh CpeICTBa|
H(OPMALIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJOTHH B
[peIIeHnn KOTHUTHBHEBIX,
KOMMYHHUKATHBHBIX u
OpFaHI/I3 AITNOHHBIX 3a1a4 C
COOIIOIEHUEM TpebOoBaHMI]
BPFOHOMI/IKI/I, TCXHHUKH]
0C30ITacHOCTH, TUTHUEHEI,

[peCypcocOepekeHrsl, MPaBOBBIX |
ATUYECKHUX HOPM, HOPM
MH(OPMAaIMOHHON 0€30MaCHOCTH;

BIIQJICTh

[paCIio3HaBaHU A

HaBBIKAMU
u 3aIlUTHI
mH(pOopMaluy,  HUHPOPMAILIMOHHOM

0€30IaCHOCTH JTNYHOCTH

MoKa3aTeIbHbIE, CTETICHHBIE,
morapudmuyueckue,  TPUTOHOMETPUUECKHE
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI; YMETh

p€IIaTh YpaBHCHUA, HCPABECHCTBA U CUCTEMBbI
C IIOMOIIBIO PA3JIMYHBIX MPHUEMOB; PCUIATH)
C

YpaBHCHHA, HCPABCHCTBA W CHCTCMbI

[apaMeTpoM; IIPUMEHSATH ypaBHEHUS,

HCPAaBCHCTBA, HX CHUCTCMbl MJId PCHICHUS
MaTCMaTUYCCKUX 3aga4 3aaad

pa3IMUYHBIX O0JIacTell HayKh M peabHOM

n nus3

PKU3HU,
- YMETh CBOOOJHO ONEPUPOBATHh MOHITHAMHU:
IIBYDKCHUE, napasuieaIbHbIN MepeHoc,

CUMMCTpPHUSA HaA IIJIOCKOCTH U B IPOCTPAHCTBE,

[IOBOPOT, npeoOpa3zoBaHue nonoowus,
0/100HbIE  (DUTYPBI;

paBHBIE U MTOJI0O0HBIE (PUTYPBI, B TOM YHCIIE B

YMCTb pPacCIIO3HABATh

NpUPOJC, HCKYCCTBE, ApXHUTEKType; YMETh
MCII0JIb30BaTh I'€OMETPUYECCKHE OTHOIICHHS,
HaXOJIUTh TrE€OMETPHYCCKUE
(nuHa,

BCJIMYHMHBI

yroi, IUlomaab, 00BeEM)
3amaq JIPYTHX

MpeAMETOB U U3 peanLHoﬁ KHU3HU

npu

[pELICHUN u3 y4€OHBIX|
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OK 03
AHAJIM3UPOBATH
pabouyio CUTYalHUIo,
OCYLLIECTBIIATh
TEKYILLUN U

OILICHKY U
KOPPEKIIHIO
COOCTBEHHOM
NesITeIbHOCTH, HECTH
OTBETCTBEHHOCTb 32
PE3yIIbTaThI CBOCH
paboTHI.

MTOrOBBII KOHTPOJIb, |-

B oOJactu JTyXOBHO-
HPABCTBCHHOT'O BOCITUTAHHMS:
-- c¢(hOpPMHUPOBAHHOCTH
HPABCTBCHHOTO CO3HaHU,
DTUYECKOTO IIOBEICHMUS;
CIIOCOOHOCTH OIICHUBATH
CI/ITyaLII/IIO nu HpI/IHI/IMaTB
OCO3HAHHBIC peleHus,
OpPUEHTUPYSCh Ha MOpPAJIBHO-

HPABCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HAHUEC JIMYHOIO BKJIaJa B
IMOCTPOCHUC
Oy ty1ero;
OTBETCTBCHHOC OTHOIICHUC K

YCTONYUBOIO

CBOMM POJUTENSIM U (UIH) APYTUM
YIEHaM CEMbH, CO3JIaHUIO0 CEMbU HA|
OCO3HAaHHOTO
[HEHHOCTEH
COOTBETCTBUU

OCHOBE TIPUHSTHS
CEMEHHON KHU3HU B
C  TpagulusaMy
HapoaoB Poccuu;
OBnaseHue YHUBEpPCaIbHBIMU
PETYJISTUBHBIMU JICUCTBUSMU:

a) caMOOpTaHHU3aIIUS:

- CaMOCTOSITEIBHO OCYIIECTBISATh
MMO3HABATEIIbHYIO NesTeTbHOCT,
BLISIBJISITH MPOOJEMBI, CTaBUTh H
(bopMyIHpoBaTh
Bamaun

MEATCIIBHOCTH

COOCTBEHHBIE
00pa3oBaTenbHOM
U KU3HCHHBIX

B

CUTyalUAX;
- CAMOCTOATCIIBHO COCTaBJIATH ITJIaH

perieHus: TpoOJeMbl C  Y4ETOM
MMEIOTITAX CST pecypcoB,
COOCTBEHHBIX  BO3MOXXHOCTEH M|
[IPEATIOYTEHU;

- JlaBaTh OLICHKY HOBBIM
CUTYyalusIM;

CrIocoOCTBOBAaTh (POPMUPOBAHUIO H
[TPOSIBIICHUIO TIIMPOKOH IPYIUIINH B
oOJacTax

[pa3HBIX 3HaHH,

[TOCTOSTHHO MOBBIIIATH CBOH
00pa3oBaTeNbHbIl M KYyJbTYpPHBIH
YPOBEHB;

0) CAMOKOHTPOJIb:

- YMETb OTIepUPOBAThH MOHSITUSMU:
palroHaIbHbIE, UppalOHAIIbHBIE,
MoKa3aTelbHbIE, CTETECHHBIE,
morapudmuyueckue,  TPUTOHOMETPUUECKHE

YpaBHCHHUA U HCPABCHCTBA, UX CUCTCMBbI;

yMEThb OIIEpUPOBATh HOHATUSMU:

MHOTOTPAHHUK, CEUYCHHE MHOTOTPAHHHKA,
KyO, mapajjienenunes, MnpusMa, nUpamumia,
(burypa u MoBEpXHOCTh BPALICHHUS, IIIIUHID,
chepa, burypsl

BpAallCHHsA, ITJIOCKOCTBH, Kacaromasacsa C(i)CpBI,

KOHYC, HIap, CCUCHUA

[JIMH/IPA, KOHYyCa, IUIONIA/lb MOBEPXHOCTH
MUPaMUJIbI, TPU3MbI, KOHYyCa, UWJIHHIPA,
[J10111a]Th chepsi, 00beM KyOa,
[PSIMOYTOJIBHOTO napaiesienunena,
[UpaMUAbl, IPU3MBI, LHWIMHAPA, KOHYCA,

[1apa; yMeHHE HM300pakaTb MHOTOTPAaHHHKH
1 TIOBEPXHOCTH BpAILEHUS, UX CEYEHUS OT
PYKH, MIOMOILBIO YepPTEKHBIX
MHCTPYMEHTOB U 3JEKTPOHHBIX CPEJCTB;
YMETh  Paclo3HaBaTb  CHUMMETPHIO

C

B

[IPOCTPAHCTBE; yMETh pacro3HaBarh|

MPaBHUJIbHBIC MHOTOTPaHHUKH

yMEThb ONEPUPOBATh MOHATUSIMH:

MpsAMOYTOoJIbHasd cucreMa KOOpJAUHaAT,

KOOpAWHATBI TOYKH, BCKTOP, KOOPAMUHATDHI

BEKTOpA, yro
MEXKTY
[POM3BEJCHUE BEKTOpA HA YHUCIIO; HAXOJIUTh
C bopmyn
KOOPJMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE

CKaJsIpHOE IPOU3BEACHHUE,

BCKTOpPaAMH, cymMMa BCKTOPOB,

IIOMOIIBIO N3YUCHHBIX

IMCXKIAY ABYMS TOYKaMU

MICTIOJIB30BaTh TpPUEMBl pediaeKcuu
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I OLIGHKW CHTYyalluH,
BEPHOTO PEIICHNUS,
yMETh  OIICHUBATh
CBOEBPEMEHHO

BBIOOpA
- PUCKH H
NPUHUMATH
[PCIICHUS IO UX CHUIKCHUIO,

B) SMOILIMOHAIbHBIN WHTEIUIEKT,
[IpEAIoNararo i

C(hOpPMHUPOBAHHOCTE:

BHYTpPEHHEH MOTHUBAIUH,
BKIIOYAIONICH  CTpEMIIEHHE K
ITOCTIDKEHUIO TIeTd M yCIIeXY,
OIITHMU3M, UHUIATHBHOCTD,

[YMEHHE JeMCTBOBaTh, MCXOAS H3
CBOMX BO3MOKHOCTEH;

SMIIaTHUH, BKITIOYAIOIICH

CIIOCOOHOCTH HOHUMAThH

PMOLIMOHAIBHOE COCTOSIHUE APYIUX,

[YYUTHIBAThH €ero pH
OCYIIIECTBIICHUM  KOMMYHHKAIIUH,
CIIOCOOHOCTh K COYYBCTBUIO H
COMepeIKUBAHHMIO;

- COIIUAJIBbHBIX HaBBIKOB,
BKJIIOYAIOIINX CIIOCOOHOCTD
BI)ICTpaI/IBaTB OTHOIIICHUA C
IIPYTrUMH  JIIOJIbMH,  3a00THUThCH,

[POSIBJIATE MHTEPEC U pasperaThb
KOH(JINKTHI

OK 04
OcCy1IecTBIATH
MOMCK MH(POpMAIH,
HE0OX0IUMOM JIst
B¢ (HEeKTUBHOTO
BBITIOJTHEHUS
mpodeccnoHaTbHBIX
Bagauy.

I"OTOBHOCTH K CaMOpPa3BUTHUIO,

CaMOCTOSITEIBHOCTU u
CaMOOTIPE/ICIICHUIO;

-OBJIa/ICHUE HaBbIKaMU  y4eOHO-
MCCIIETIOBATEIIbCKOM, MPOECKTHOU M|
COLIMAILHOM JCATEIIHLHOCTH;
OBnajsieHue YHUBEpCaJIbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUAMM:
0) COBMECTHAs JIeATCIbHOCTD:

IIOHUMATb HCII0JIb30BaTh

u
[IPEUMYIEeCTBA  KOMAaHJHON

MHIUBUAYaTbHON paboThI;

u
- IpPUHUMATh LM COBMECTHOMU
MesITEeIbHOCTH, OpPraHU30BHIBATh U
KOOpAMHUPOBATh JEHCTBUS IO €€
ITOCTHKEHUIO:

COCTaBJIATH T1J1aH|

IIEHCTBUM, pacIpeneisiaTb poilu C

yMETh OIIEpUPOBATH MOHATUSAMU:
CIIy4aliHbIIl OMNBIT M CiIy4yailHoe coObITHE,
BEPOSITHOCTh CIy4YailHOrO COOBITHS; YMETb

IBBIYUCIIATE BCPOATHOCTHL C HCIIOJIL30BAHHUEM

rpaduyecKux METO/I0B; IPUMEHSITh
(bopMyNBl  CIOXKEHUS U YMHOXKEHHUS
BEpPOSTHOCTEH, KOMOMHATOpHbBIE (aKThHl U

(bopMyNBl TIpU pENICHUH 3a/iay; OIICHUBATH
BEPOSTHOCTH pealbHBIX COOBITHI;
BHAKOMCTBO CO CIy4YallHBIMH BEIUYHMHAMU,
YMCHHE TPUBOJUTL IPUMEPHI IMPOSIBICHUS
BaKOHA OOJIBIIMX 4YHCENl B MPHPOJHBIX H
0OILIECTBEHHBIX ABJICHUSIX;

- YMeTh CBOOOJ/IHO OIEPUPOBATH TOHITHSIMH:
CTeTMIeHb C IeNbIM TOKa3aTelneM, KOpeHb

y4cTOM MHEHUH Y4aCTHHUKOB|

HaTypaJIbHON CTEIICHH, CTEIIEHb c
palMOHAIBHBIM [OKa3aTeJIeM, CTENEHb C
MEeNCTBUTEILHBIM (BemIeCTBEHHBIM)
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00CyX)IaTh
COBMECTHOM pabOTHI;

pe3yJIbTaThI

KOOpJIMHUPOBATL K BbIIIOJHATH

paboTy B YCIOBHMSX peaJbHOrO,
BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYLIECTBIIATD IIO3UTUBHOE
CTpaTeruuyeckoe  IOBEJCHHUE B

PA3JIMYHBIX CHUTYyallUAX, IMPOABJIATH

TBOPYECTBO M BOOOpakeHUe, ObITh
MHUIIMATHBHBIM.
OBnaneHue YHHBEPCAIbHBIMU

PETYISTUBHBIMH JICHCTBUSAMHU:
') IPUHATHE ceOs U APYTHX JIFOJICH:
- IPUHUMATh MOTUBBI U apTyMEHTHI

ITPYTuX
[PE3yIbTATOB AEATECIBLHOCTH;

JOACH NpU  aHAIW3E
- MPU3HABaTh CBOE IPaBO U MPABO
ITPYTHX JIFO/ICH HA OLIUOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH

MUP C TIO3UIIUHU APYTOro YeIoBeKa

MokKaszarejeM, Jiorapupm 4YHCIa, CHUHYC,

KOCHMHYC M TAHT'CHC IIPOU3BOJIBHOI'O YHCJIA,
- YMCTb CBO60,Z[HO OIICPUPOBATDL IMOHATHAMMU:

rpaguk  GyHKIMH, oOpaTHas  QYHKIHUS,
KOMIO3ULIMS (YHKUMH, TUHEWHAs (YHKLUS,
KBapaTUIHAS byHKIHA, CTeTIeHHas
(byHKIMSA C LEIbIM IIOKa3aTeleM,
TPUTOHOMETPHUYECKHE (YHKLIUHU, OOpaTHHIE
TPUTOHOMETPHUYECKHUE byHKIUH,
MoKa3aTeabHast u JorapupmMuuecKasy
(byHKIMHM;  yMETh  CTPOUTh  Tpaduku
(YHKIMHA,  BBIIOJHATH  MPEOOpa3OBaHHS
rpadukoB QpyHKINNH;

- YMETh HCIIONIb30BaTh rpaduku (QyHKIHHA
I U3YYEHHUS IPOIECCOB M 3aBHCUMOCTEH
Npy pElICHUH 3aJad W3 JPYTuxX Y4eOHBIX|
MPEIMETOB U U3 PEaTbHON KU3HH; BBIPAKAThH
(bopmynamu 3aBUCUMOCTH MEXKY
BEJINYMHAMUY;
¢BOOOIHO
YETHOCTh

(byHKIINH,

MOHOTOHHOCTb
byHKIHH,
BHaYeHUs (PYHKIMHM Ha MPOMEXKYTKE; YMETh

OIIEpUPOBaTh  NOHATHAMMU:
byHKIMY, HEPUOJUYHOCTD
OTrpaHUYEHHOCTh ¢byHKIMH,
byHKIIH, JKCTPEMYM
HauOonblllee ¥  HaWMEHbLIee
[IPOBOJUTDH UCCIIE0OBAaHUE (DYHKIINH;

- YMETh MCIIOJIb30BaTh CBOWCTBA U Tpaduku
(GyHKIMA ~ JuId pelleHus  ypaBHEHUH,
HEPAaBEHCTB W 3a7ad C IapaMeTpaMu;
n300pakaTh Ha KOOPJAWHATHON TUIOCKOCTH
MHO>KECTBa

penieHui YpaBHEHUH,

HCPaBCHCTB U UX CUCTEM

OK 05
Mcnonb30BaTh
MH(pOPMAIIMOHHO-
KOMMYHHKAITHOHHBIE
TEXHOJIOTHH B
podecCuoHATBHON
NeSITEIbHOCTH.

B
BOCIIMTAHUA:
- OCTCTUYCCKOC OTHOIICHUEC K MHUDY,

oOactu 3CTETUYECKOTO

- YMETh OIEPHUPOBATH IMOHATHUSIMHU: CpPEIHEE
apudmeTnueckoe, MenuaHa, HauOoibllee U
HauMEHBIIIee 3HAYCHHs, pa3Max, JUCIICPCHS,
CTaH/IapTHOE OTKJIOHCHHE YUCJIOBOTO
Habopa; YMEHHE W3BJICKATh,

nHpopmMaluio,
TabanIax,

MHTEPIIPETUPOBATH

[IPEJCTABICHHYIO B HA

nuarpamMmax, — rpaukax, — OTpa)<arollyro
CBOMCTBa peaJbHBIX IMPOLIECCOB U SBIICHUN;
MPEICTAaBIATh HH(POPMALUMIO C TOMOIUIBIO
Tabau ¥ JAMarpam; UCCIIEI0BATh
CTaTUCTUYECKUE JaHHBIE, B TOM YHUCIE C

Hu

BKJIOUYasi ICTETUKY ObITa, HAYYHOTO
1 TEXHUYECKOr0  TBOPUYECTBA,
criopTa, TpyJda W OOIIECTBEHHBIX
OTHOIIICHUI;

- CIOCOOHOCTh  BOCHPHHHMMATH
pa3IWYHble  BHJBI  HMCKYCCTBA,
TpagullMd U TBOPYECTBO CBOETO M
ITpYTuX HapoJI0B, OILlYIIATh
BMOLMOHAIBHOE BO3JICHCTBHE]
MCKYCCTBA,

MpUMEHEHHEM TIpaUyecKuxX MEeTOJ0B
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- YOCXKJICHHOCTh B 3HAYUMOCTH JIS
oOmiecTBa
MHPOBOT'O

STHUYECKHX

ITMYHOCTH u
OTEYECTBEHHOTO U
MICKYCCTBa,
KYJIbTYpPHBIX TpaguIui u
HApOIHOTO TBOPYECTBA;

- TOTOBHOCTh K CaAMOBBIP&KEHHIO B
Pa3HBIX BUIAX HCKYCCTBa,
CTpEMJIEHHE TIPOSIBJIATH KauecTBA
TBOPYECKOH JIMYHOCTH;

OBinageHue YHHMBEpCaIbHBIMU
KOMMYHUKAaTUBHBIMH J€HCTBUSAMU:
a) oOIIeHuE:

- OCYLIECTBJISITh KOMMYHUKAIIUU BO
Bcex cepax KU3HU;
- pacno3HaBaThb  HeBepOaJbHbIE
cperncTBa  OOMICHWS,

BHAYCHUC

IIOHHUMAaTb
COIIMaJIbHBIX
[PaCIio3HaBaThb IpCAIOCBIIIKH
KOH(bJ'II/IKTHHX CI/ITyaHI/Iﬁ H
CMAT4aTh KOH(l)J'II/IKTBI;

3HAKOB,

- pa3BepHYTO U JIOTMYHO H3JIaraTh

PIIEKTPOHHBIX CPE/ICTB;

- YMETb ONEpUPOBATh MOHATUSIMH: TOYKa,
psimas,
IBYTpaHHbIN

IIJIOCKOCTD, IIpOCTPAaHCTBO,

yroi, CKpELIUBAIOIIHECS
[psIMBIE,
[EepPIECHIUKYIIIPHOCTD

[UIOCKOCTEM, yroJl MEXAY NpPsIMBIMHU, YIOJI

napaujiCJIbHOCTb 141
MMPAMBIX 141

MEX1y MPSIMOM M IUIOCKOCTBIO, YTOJI MEKIY
[JIOCKOCTSIMU, PAcCTOSHUE OT TOYKH [0
[UIOCKOCTH, PACCTOSHUE MEXIY MpsIMbIMHU,
paccTOsIHUE MEXAY INIOCKOCTIIMM;

- YMETb HCIIOJIb30BaTh IIPHU PEIICHUM 3a]ad
M3yueHHbIC (GaKThl U TEOPEMbI IUIAHUMETPHH;
yMEHUe 00BEKTOB

OKPYKAOIIEro MUpa

OLICHUBATb  pa3Mephl

CBOIO TOYKY 3peHus Cc
MCITOJIb30BAaHUEM SI3BIKOBBIX
CpPENCTB
OK 06 Pabotate B | oco3HaHue  OOy4YarOIUMUCS YMETh ONEPUPOBATH MOHATHSIMHU:
KOMaH/IE, [POCCUICKOMN rpak IaHCKOUIIPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT,
b HEeKTHBHO MICHTUYHOCTH; KOOPAMHATHI TOUKH, BEKTOP, KOOPIUHATHI
o01IaThes ¢ - LEJCHANPABJICHHOE  PAa3BUTHEBEKTOPA, CKATAPHOE MPOU3BEACHHUE, YIOJI
KOJIJIEraMu, BHYTPEHHEN MO3WLHUH JTUYHOCTH HAMEXIY BEKTOPAMH, CyMMa BEKTOPOB,
[PYKOBOJICTBOM, OCHOBE JIyXOBHO-HPaBCTBEHHBIX[TPOU3BEACHUE BEKTOPA HA YUCII0; HAXOIUTh
KJIUCHTAMH. [IeHHOCTeN HaponoB Poccuiickoiflc MOMOIIBIO U3YyUYEHHBIX (HopMyIT

Denepanny,  UCTOPUYECKUX U
HAIMOHAJIbHO-KYJIbTYPHBIX

TpajuLIni, ¢dbopmupoBaHue]
CUCTEMBI

CMBICJIOBBIX

3HAQYMMBIX LIEHHOCTHOA
YCTaHOBOK,
AHTUKOPPYHLIHOHHOTO

MUPOBO33pEHHsI,  MPABOCO3HAHMS,
PKOJIOTUYECKON KYJIBTYPBI,

CIIOCOOHOCTH  CTaBUThL LEAU U
CTPOUTH )KU3HEHHBIE IIJIaHBL;
B 4acTu rpaXkJaHCKOro

BOCIIUTaAHUA:

KOOPJAHMHATBI CEPEUHBI OTPE3KA, PACCTOSHHE
MEXKIy 1BYMs TOUKaMH;

-YMETb BBIOMPATh MOIXOASAINNA N3yYEeHHBIN
METOZ, Ul PEILICHMS 3a1a41, pacllO3HaBaTh
MaTeMaTH4ecKue pakThl 1 MaTeMaTHYEeCKHe
MOJIETTN B IPUPOHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHUE IIPUBOIUTH
[IPUMEPBI MATEMATHYECKUX OTKPBITHI
[POCCHIICKON M1 MUPOBOW MaT€MaTUYECKON
HAyKH.

- yMEThb

OICpHUPOBATH INOHATUAMU:

CIlydailHBIi ONBIT M CIy4aiiHOe COOBITHE,

- OCO3HAaHHUC CBOMHX

BEPOSITHOCTh CIIy4alfHOTO COOBITHS;, YMETH)

18



KOHCTUTYIIHOHHBIX paB u
00sI3aHHOCTEH, YBOKCHHE 3aKOHA W
[IPABOITOPSIIKA;

- MPUHATHE TPaIUIIUOHHBIX
HAITOHAJIbHBIX,
00IIIEYETOBEYECKUX
I‘YMaHI/ICTI/I‘IGCKI/IX H

MEMOKPAaTUICCKHUX I_ICHHOCTGI;'I;

- TOTOBHOCTH  IMPOTHUBOCTOSTH
111COJIOT I IKCTPEMHU3MA,
HaIMOHAJIN3Ma, KceHo(poouu,

MUCKpUMHUHAIIUK 110 COLOUAJIbHBIM,
[PCIINTUO3HBIM, PaCOBLIM,
HALIMOHAJIbHBIM ITPU3HAKAM;

TOTOBHOCTHL BE€CTHU COBMCCTHYIO

eI TEIbHOCTD B WHTEpecax|
pa)X TaHCKOTO oOmiecTBa,
[y4acTBOBaTh B CaMOYIPABJICHUU B
00111600pa30BaTEIHBHOM

OpraHnu3anu U JCTCKO-IOHOIICCKHX
OpraHru3aluax;

YMCHUC B3aHMOI[efICTBOBaTb C

COIIMATPHBIMH ~ WHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMH W]
HAa3HAYCHHUEM;

- TOTOBHOCTh K T'YMaHHMTApHOH U
BOJIOHTEPCKOW JIESITEIbHOCTH;
[MaTPUOTUYECKOTO BOCIIUTAHHUS:

- cOPMUPOBAHHOCTH POCCHICKOU
rpa*k JaHCKOM HICHTAYHOCTH,
[MaTpUOTHU3MA, YBaXXEHUS K CBOEMY]
HapOJy, YyBCTBA OTBETCTBEHHOCTH
repen PoauHOM, TOpIOCTH 3a CBOM
Kpail, cBoro PoanHy, CBOW SI3BIK M|

KyJIbTYpY, NpOLLIOE M HacTosllee

MHOTOHAIIHOHAJIFHOT'O Hapoaa|
IPoccuu;

- IICHHOCTHOE OTHOIICHHE K
TOCYIapCTBEHHBIM CHMBOJIaM,
MCTOPUYECKOMY H  TIPUPOTHOMY]
HACJICIUIO, MaMATHUKAM,
TpaguLIAsAM HapOJ0B Poccun,

nocTokeHusIM  Poccun B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJOTUAX |

IBBIYUCIIATE BEPOATHOCTHL C HCIIOJIB30OBAHHUEM
IMPHUMCHATH|
YMHOKCHUA

rpaguIecKux

(hopmyJTbI
BEPOSTHOCTEH, KOMOWHATOpHBIC (DAaKTBI |

METO/I0B;
CIOXKEHUA U
(bopMyJIBI TIpM pENICHWH 3a/ia4; OIICHUBATH

BEPOSTHOCTH peanbHbIX COOBITHIA;
BHAKOMCTBO CO CIIyYalHBIMU BEJIMYMHAMU;
YMEHUE IIPUBOAUTH IMPUMEPBI IPOSBICHUS
3aKOHAa OOJIBLIMX 4YHCENl B MPUPOAHBIX H

O6HI€CTBCHHBIX SABJICHUAX

[TPYAE;
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- naeHas yOCXKIEHHOCT,
FOTOBHOCTD K CITY)KCHHIO W 3alIUTe
OTeuecTBa, OTBETCTBEHHOCTH 3a €I0

Cynb0y;
OCBOCHHBIE o0y4aromumucs
MEXKIPEIMETHBIE HOHSTHS u

YHUBEpCaJIbHbIC YUeOHBIC 1EHCTBHS
(peryisiTUBHBIE, IIO3HABATEJbHBIE,
KOMMYHHKATHUBHBIE);

- CIIOCOOHOCTb MX MCIOJIb30BAaHUS B
[103HABATEIBHOM

A COLHUAILHOU

IIPAKTHUKC, T'OTOBHOCTb

CAMOCTOATCIIBHOMY ITIJIAHUPOBAHUTIO

K|

12 OCYLIECTBIICHUIO yueOHOU

NMEATCIIBHOCTH, OopraHu3zalnuny

yueOHOro COTpYJIHHYECTBA  C
IICaJarOort9cCKuMmn pa6OTHI/IKaMI/I Hu
CBEpCTHUKAMH, y4acTHUIO
[OCTPOCHHUH VHTUBH Ty IEHON
00pa30BaTEIILHON TPACKTOPHH;

- OBJIaICHNC HaBbIKaMU yqe6H0-

K B|

MCCIIE0BATENBCKON, POEKTHON U
COLIMAIBHON JIEATEIbHOCTH

OK 07 UcnonHsaTh
BOMHCKYO
00513aHHOCTh, B TOM
YHCIIE C
MPUMEHCHHEM
[OJTYYCHHBIX
Mpo¢ecCuOHATBHBIX
BHAHMI

- HE T[pUHUMATh  JIEWCTBUA,
[IPUHOCSALINE BpEl OKpYyXKaroleu
cpene;

- YMETH IIPOrHO3MPOBATh
HEOIaronpusATHbIE 3KOJOIMYECKHe
MOCNIEACTBUSL  MPEINPUHUMAEMbIX
e CTBUM, IPEJOTBPAILATh UX;

- pacIIUpUTb OMNBIT AESITEIbHOCTH
HKOJIOTMYECKOI HAlpaBIEHHOCTH;

- pa3pabaTbiBaTh TUIAaH pEIICHUS
MpoOJIemMbl ¢

MMCTOIIINXCA

YYETOM  aHaJIMU3a)
MaTepHalbHbIX U
HEMaTEPUAIbHBIX PECYPCOB;

- OCYIIECTBIIATH|
[IeJICHANPABICHHbBIN TIOUCK|

[IepeHoca CpeJCTB W CIOCO0OB

meiicTBUsL B IpOo(eCCHOHATIBHYIO
cpeny;

- YMETb IIEPEHOCUTHh 3HAHUSA B
[T03HABATEJIbHYIO U IMPaKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETh ONEPUPOBATh MOHATUIMU: (PYHKIIHS,
HerpepbiBHAas  (QyHKIWMS,
epBoOOpa3Hasi, OIpeJeIeHHbI HHTErpa;
YMETb HaXOJUTh

DIIEMEHTaPHBIX (byHKUINH,
CIpaBOYHbIE MaTepHalibl; HCCIENOBaTh B
byHKIMHA
HaxXOAUTh HauOoJbIINE W

IMpoOn3BOAHAA,

IIPOU3BOHBIC

UCIIONB3Ys
[MPOCTEUIINX  CIydasix HA|
MOHOTOHHOCTb,
HauMEHbIINE 3HaueHus (QYHKUUH; CTPOMUTH
rpadUKd MHOTOUYJIEHOB C MCIIOIb30BAaHHEM
arnmnapara MaTeMaTU4eCKOro aHanusa;
[MPUMEHATH IIPOU3BOJHYIO IIpU PELICHUHU
3ajad Ha JBHYKCHHUE;

OPUCHTHPOBAHHBIC 3a/1a4X HA HaMOOJIbIINE U

pematb IMPaKTUKO-
HaVMEHbBIINE 3HA4YECHMsS, HA HAaXO0XJICHHE
[TyTH, CKOPOCTH U YyCKOPEHHS;

- YMETh OIEPUPOBATH MOHATUSAMHU: JBUKEHUE

burypst
OTHOIIEHUE

B TMPOCTPAHCTBE, MOJO0HBIE B

IMIPOCTPAHCTBC, HCIIOJIbB30BAThH

[UIOIIAZe  MOBEpPXHOCTE H  00bEMOB

MoTOOHBIX (PUTYp MPH PELICHUHN 3a7aY;

- [OpcjiaraTb HOBBIC IIPOCKTHI,

B YMCTb BBIYHUCIIATH rCOMCTPHYICCKHUC
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OIICHWBAaTh HJIEM C  TO3HUIMHBEIWYMHBI (JJIMHA, yTOJ, IUIONIANb, O0OBEM,

HOBU3HBI, OPUTHHAIBHOCTH,[IUIOIIA/TH MOBEPXHOCTH), UCIIOJIB3YS
[PAKTUYECKON 3HAYMMOCTH; M3y4YEeHHbIE (POPMYJIIBI U METOIbI
- JaBaTh OLICHKY HOBBIM

CUTyallusAM, BHOCUTb KOPPCKTUBLI B
NMECATCIIBHOCTD, OLICHUBATh

COOTBCTCTBUC PC3YJIbTATOB LCIAM

JImanoctHeie u3 PIIB :

JIP 1. Oco3naromuii ce0s TpakTaHMHOM M 3aIIUTHUKOM BEJIUKOW CTPAHBbI.

JIP 4. TIposiBAsAIOMMI U TEMOHCTPUPYIOIIUNA YBaXKEHUE K JIIOJIAIM TPY/1a, OCO3HAIOIIUNA IEHHOCTh
coOcTBeHHOrO Tpyna. CtpeMsnuiics K GOPMUPOBAHUIO B CETEBOM Cpeie TUIHOCTHO U
po(hecCHOHANBFHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEAY.

JIP 7. Oco3Haroniuii MpHOPUTETHYIO IIEHHOCTh JINYHOCTH Y€JIOBEKA; YBAXKAIOLIUN COOCTBEHHYIO U
YY)KYI0 YHUKQJILHOCTD B PA3JIMYHBIX CUTYaIUAX, BO BCeX (DOpPMax M BHJIAX JICATEIHHOCTH.

JIP 10. 3aboTsmuiicst 0 3aIIUTe OKPYXKAIOICH Cpeibl, COOCTBEHHOH M 4y>KOi 0€3011acHOCTH, B TOM

qucie nudpoBoi.
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2. CTPYKTYPA Y COJAEP)KAHUE YUEBHOM JUCIIUILIMHBI/IIPEIMETA

2.1. O0beM y4eOHOM NMCHUILIMHBI/TIPeIMeTa U BUAbI y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BeM yacoB

Bcero 232

Camocmoamenvhnas paboma -

Bo é3aumodeiicmeuu ¢ npenooasamenem 232

B TOM 4ucJIe:

Bcero yueOHBIX 3aHATHI 232
TEOpeTUIeCcKoe 00ydeHHE 196
71a00paTOPHBIE U IPAKTUICCKUEC 3aHATHUS 36

[IpomexyTrouHas attectauus 6 popme oughghepenyuposannozo 3auema, IK3amena

22




2.2. TemaTn4yecKkMi IJIAH U COJEPKAHUE TUCHUIIIIMHBI_

Dopmupy
eMble dopmupyem
HauMenoBamme pasieon Conep:xanue y4e0HOro Mmarepuaja (OCHOBHOe 1 MPodeccCHOHATBHO- ) Obren | mamocs e
Tem Opl/IeHTl/IPOBaHHOQ), ﬂaﬁopaTopﬂble U IMPAKTHICCKHE 3AHATUA, IIPUKJIAAHOU 4acoB bIe KOMITeTeHIH
MOAYJIb (TP HATUYMH) pesybTa "
b1 PIIB
1 2 3 4 )
Ocnosnoe cooeprcanue
Pasnen 1. IloBTopeHme 18
Kypca MaTeMaTHKHU
OCHOBHOM HIKOJIBI
Tema 1.1 Copepxanne yaeOHOT0 MaTepuana
Lenb u 3agaun | Llens 1 3a1aun MaTeMaTHKH TIPH OCBOCHUH CIIEIIHATILHOCTH.
MaTE€MaTHKH npu | bazoBele 3HaHMA W yYMEHUS IO MareMaTHKe B Npo(decCHOHaIbHOW U B OK 01,
OCBOCHMH CIEIUAILHOCTH. | TOBCEIHEBHOM EATEILHOCTH. OK 02,
Yucna v BBIYUCICHUS JleiicTBusl HaA  TOJOXKUTENBHBIMH W OTPUIATENBHBIMH  YHUCIAMH, C JIP1, OK 03,
OOBIKHOBEHHBIMH H JIECATUYHBIMH JPOOSMHU. JIP4, OK 04,
JIefcTBHS CO CTENEHsIMH, HOPMYIIBI COKPAIIEHHOTO YMHOKEHHUS JIP7, OK 05,
KomM0uHMpoBaHHOE 3aHsTHE 4 JIP10 OK 06
Tema 1.2 Coneprxkanue ydeOHOT0 MaTepuana
ITponieHTHBIE BBIUUCIEHH. | [IpocThie  TPOIEHTHI, pa3Hble CHOCOOBI WX BBIYHCICHHSA. JIWHEHHEBIE,
YpaBHEHUS ¥ HEPABEHCTBA | KBaJIpaTHbIC, IPOOHO-IMHEIHBIC YpaBHEHHS U HEPAaBEHCTBA
KomOunupoBaHHoe 3aHATHE 4
Tema 1.3. Ilpogheccuonanvno-opuenmupoeannoe cooepicanue (codepirrcanue

HpOLICHTHBIe BBIYMCIICHUA

HPUKTIAOHO20 MOOYI)
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B npodeCcCOHATBHBIX

HpOCTBIG u CJIOXKHBIC MMPOLCHTHI. HpOHeHTHBIG BBIYUCIICHUA B

3agadax npoeCCHOHATBHBIX 3aJauax
[IpakTuueckoe 3anaTue 4
Tewma 1.4 Copepxanne yaeOHOT0 MaTepuana
Pemenune 3anau. Bxoxnoli | Beraucienuss u npeoOpa3oBaHusi. YpaBHCHUsI M HEpaBeHCTBa. ['eomerpusi Ha
KOHTPOJIb IJI0CKOCTH
KomOuHMpoOBaHHOE 3aHATHE 4
Kontponbnas padota 2
Paznen 2 Ilpsimble H 30 OK 01,
IJIOCKOCTH B OK 03,
MPOCTPAHCTBE. OK 04,
Koopannatbl 1 BeKTOPBI OK 07
B IIPOCTPAaHCTBeE
Tema  2.1.  Ocuoubie | Comepkanue ydeOHOro MaTepuana
noHATHs  crepeoMerpu. | [Ipeamer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, MpsiMas, IIOCKOCTb,
Pacnionoxenne npsMBIX M | mpocTpaHCTBO). OCHOBHBIE aKCHOMBI — cTepeomeTpuu. llepecekarommecs,
IJIOCKOCTEH napajjielibHble W CKpELIUBAIOIIMecs TNpsMble. YTol MEXIy TMpsSMBIMH B JIP1,
npoctpaHcTBe. [leprneHaukynsipHOCTh NpsAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE JIP4,
¢burypsl JIP7,
KomOunupoBaHHoe 3aHATHE 4 JIP10
Tewma 2.2. IMapammensHocTh | Conepikanne ydeOHOro MaTepurana
MIPSIMBIX, IpSAMOit u | [TapannensHble npsmas U m1ockocTsb. Onpenenenue. [Ipusnak. CpolicTsa.
IIJIOCKOCTH, TUTOCKOCTEN [TapamnensHbie miockoctu. Onpenenenune. [Ipuznak. CporicTsa.
Terpasap u ero snementsl. llapamnenenunen u ero snemeHThl. CBOHCTBa
MPOTHBOIOJOXKHBIX TpaHed M jauaroHaneil napamnenenunena. lloctpoenue
OCHOBHBIX CEYEHUN
KomOnHupoBanHOE 3aHATHE 6

Tema 2.3.

Coneprxanne yd4eOHOTO MaTepurana
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[lepnenAuKyIsAPHOCTD
HPSAMBIX, IPSIMO u

IIOCKOCTH, TNIOCKOCTEH

IIepnennukynsapusle npsMsele. [lapamuienbHble TpsMBbIE, NEPIEHIUKYISIPHBIE K
IJI0CKOCTH. [IpHU3HaK nepneHuKyaIsspHOCTH HPSMOH U INIOCKOCTH

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.4. Ilepnenaukyisap
U HakioHHas. Teopema o
TpeX MepreHIUKYIIIpax

Copepxanue yueOHOro MaTepuana

Ilepnengukynsap ¥ HakiloHHas. TeopeMa O Tpex MEPIEHAUKYJApax. YTOJ
MEXIY NPSMOU U IIJIOCKOCTBIO.
VYron mexay miockocTsamu. [lepneniuKyspHbIe INIOCKOCTH.

Paccrosinus B IMPOCTPAHCTBEC

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 2.5. Koopaunatsl u
BEKTOPHI B TIPOCTPAHCTBE

Conepkanue y4eOHOro MaTepuaia

JlexapToBbl KOOPAMHATHI B IpocTpaHCTBE. BekTopsl B npoctpancTBe. CioxxeHue

M BBIYMTAHHE BEKTOPOB. YMHOXKEHHME BeKkTopa Ha uyucio. CkamspHoe

IIPpOU3BCACHUC BCKTOPOB. HpOCTGﬁH.IHC 3a/la4d B KOOpAMUHATax

KOM6I/IHI/IpOBaHHO€ 3aHATHC

2.6.
IUIOCKOCTH B

Tema IIpssmMble  u

MPAKTUYCCKUX 3aaavdax

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue
HPUKTAOH020 MOOYJI:)

B3anMHOe pacrionokeHne npsiMbIX B pocTpaHcTBe. [lapamensHOCTh NpAMON U
IIJIOCKOCTH, MapajuIeIbHOCTh IUIOCKOCTEH, IMEPIEHAUKYISPHOCTh IJIOCKOCTEM.
PacnionoxeHrne npsMbIX W IUIOCKOCTEM B OKpyXkarolieMm Mupe (mpupoe,
apXUTEKType, TEXHUKE). PelieHne npakTHKO-OpUeHTUPOBAHHBIX 3a7a4

HpaKTqucxoe 3aHATUC

Tema 2.7 Pemenue 3amau.
[IpsMble ¥  IUIOCKOCTH,
KOOPJMHATHI U BEKTOPHI B

IPOCTPAHCTBE

Coneprxanne ydeOHOT0 MaTepuana

Pacnonoxenne npsMbIX U IIIOCKOCTEN B TpocTpaHCTBe. [lepneHuKysspHOCT U

MapajuIeIbHOCTh  MPSIMBIX M IJIOCKOCTEH. JlekapTOBbI

npoctpaHcTBe. Bexktopsl B mpocTpaHcTBe. ClI0)KEHHE M BBIYMTAHUE BEKTOPOB.

KOOpAWHATBI B

YMHOXEHHUE BCKTOpPA HA YHCJIO. KOOp,Z[I/IHaTBI BCKTOpa

KOM6I/IHI/IpOBaHHOe 3aHATHC

KonrtponbHas pabora
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Paznen 3. OcHoBBI 26
TPUTOHOMETPHH.
Tpuronomerpuueckue
GyHkuun
Tema 3.1 Coneprxkanne ydeOHOT0 MaTepurasia
Tpuronomerpuyeckue Pamuannas wmepa yria. [loBopoT TOYKM BOKpPYr Hadajga KOOPAMHAT.
(GyHKUMM 1pou3BONBHOrO | OmpesesieHne CUHyca, KOCHHYCa, TaHIeHCa M KOTaHIeHca. 3HAKUH CHHYCa,
yria, yucia KOCHMHYCa, TaHI€HCa M KOTAHIeHCa II0 YETBEPTSIM. 3aBUCHMOCTb MEXIY
CHUHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTAHI'€HCOM OJHOI'0 U TOIO XK€ yIiia
KomOunupoBanHoe 3aHsTHE 4
Tema 3.2 OcHoBubie | Conepxkanue yueOHOTO MaTepuaia
TPUTOHOMETPUUYECKHE Tpuronomerpuyeckue TOKIECTBA. ITpeoOpa3zoBanus IIPOCTEUIINX
TOKECTBA TPUTOHOMETPUUYECKUX BbIpaKeHUH. CHHYC, KOCHHYC, TaHI€HC U KOTAHI'€HC
YIJIOB 0L U - O
KomOunupoBanHoe 3aHsTHE 4
Tewma 3.3 Coneprxanne ydeOHOT0 MaTepuana
Tpuronomerpuueckue OO6nacTh onpeaeneHus U MHOKECTBO 3HAYEHUN TPUTOHOMETPUUYECKUX (DYHKIMH.
(GyHKuMH, UX cBolcTBa M | YETHOCTh, HEYETHOCTh, MEPHOANYHOCTh TPHUTOHOMETPUUYECKUX  (DYHKI[HH.
rpaduxu CaoiicTBa u rpaduku GyHKIMHA y = cos X, y = sin X, y = tg X, y = ctg x. CxxaTtue u
pacTsbkeHre rpaduKoB TPUTOHOMETPUUECKUX (PYHKIIHH.
[IpeoOpa3oBanue rpa¢uKOB TPUTOHOMETPUUECKUX (PYHKIIMHA
KomOnHupoBanHoe 3aHATHE 6
Tema 3.4  OOparusie | ComepikaHue yueOHOTo MaTepuana
TPUTOHOMETPUUECKHE OO6parHbie TpuroHoMmerpudeckue GyHkIMu. MIx cBoicTBa U rpaduki.
PyrKiin Komb6unnpoBanHoe 3aHsTHe 4
Tema 3.5 Copepxanne yaeOHOTO MaTepuana
Tpuronomerpudyeckue VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHCHUA U HCPABCHCTBA

Pemenue TPUTOHOMCTPUYICCKUX ypaBHCHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCﬁMHC
TPUTOHOMCTPHYCCKUEC YPaBHCHUA, CBOAAINIHMECA K KBaJApPaTHBIM., PEIIACMbIC

JIP1,
JIP4,
JIP7,
JIP10

OK 01,
OK 02,
OK 03,
OK 04,
OK 05
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Pa3I0KEHUEM Ha MHOXKHUTEIH, OMHOPOIHBIE.
[Ipocreiime TPUroHOMETPUYECKHE HEPABEHCTBA

KomOunupoBanHoe 3aHsTHe 6
Tema 3.6 Pemenune 3amau. | Comepikanue ydeOHOro MaTepuania
OcnoBel  Tpuronomerpui. | [IpeodpasoBanue TPUTOHOMETPUUECKUX BBIPAKCHU. Pemenune
Tpuronomerpuyeckue TPUTOHOMETPUUYECKUX YPAaBHEHUH U HEPABEHCTB B TOM YHUCIIE C MCIIOJIb30BaHUEM
byHKIUN CBOWCTB (pyHKLHUI
KomOunupoBanHoe 3aHsTHe.
Kontponbnas padota 2
Paznen 4. IlpousBoaHas 50 OK 01,
" nepBoodpasHas OK 03,
pyHxuun OK 04,
Tema 4.1 [Tonstue | Conepkanue yueOHOTO MaTepuaia OK 06,
npousBoaHou. @opmyinsl u | [Ipupamenue aprymenta. Ilpupamenue ¢yHkuuu. 3anauu, OpUBOJAIINME K OK 07
npaBuiia MOHATHIO MPOU3BOAHOMN. OmpeneneHue MPOU3BOJHOW. AJTOPUTM OTBICKaHUS
b hepeHIIMPOBaHMS npou3BoiHON. @opmyisl quddepenuuponanus. [Ipasuna quddepeHunpoBanus
KomOnHupoBanHoe 3aHATHE 8
Tema 4.2 [TIloustue o | Comepkanue yueOHOTO MaTepuaia JIP1,
HEMPEPBIBHOCTH GYHKUMA. | [[onstne HenpepblBHOM (QyHKuuu. CBolicTBa HenpepblBHOW (yHKIMH. CBA3b JIP4,
Meron unrepsaios MEXIy HENPephIBHOCTBIO M IUGQPEpeHIPyeMOCTbI0 (QYHKIMU B TOYKE. JIP7,
ANTOpHUTM pelIEHUs] HEPABEHCTB METOJJOM HHTEPBAJIOB JIP10
KomOnHupoBanHoe 3aHATHE 8
Tema 4.3 Coneprxanne yu4eOHOT0 MaTepurana
I'eomerpuyeckuii u | 'eoMeTpruyeckuii CMBICT MPOU3BOAHOM (QYHKUMU — YIJIOBOW KO3 UIIMEHT
buznueckuit CMBICII | KacaTeNbHOU K rpaduKy (QyHKUUHU B TOUKE. Y paBHEHUE KacaTeIbHON K IpapuKy
IIPOU3BOTHON ¢GyHKIMU. AJTOPUTM COCTaBJIEHUS YpaBHEHHUS KacaTedbHOW K Trpaduky
byukmun y=f(x)
Komb6unnpoBanHoe 3aHsTre 4

Tema 4.4 MOHOTOHHOCTH

Coneprxanne yd4eOHOT0 MaTepurana
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byHKIHN. Toukn

IKCTpEeMyMa

Bospacrtanue u yObiBaHHe (QYHKIMH, COOTBETCTBHE BO3pACTaHHS U yObIBaHUS
(GyHKIIUU 3HAKYy MPOU3BOAHOW. 3a7aud HA MAaKCUMyM H MHHUMYM. AJTOPUTM
UCCIIeIOBaHMs (PYHKIIMH U IOCTPOCHUS e TpaduKa ¢ MOMOIIBIO MPOU3BOIHOM

Komb6unnpoBanHoe 3ansrue

Tema 4.5 MHccraemosanue
GYyHKIMA W TOCTPOCHHE
rpauKoB

Copep:xanue yueOHOro MaTepuana

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTD U ITOCTPOECHUE I'paUKOB

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.6 HaubGosbluee u

Conepkanue yueOHOro MaTepuaia

HANMEHBIIIEE 3HaueHus | HaxoxaeHne HamOONbIIEro W HAMMEHBIIETO 3HAYCHUH (YHKIUH, ITOCTPOCHHE

byHKIMHA rpaMKOB € UCIOJB30BaHUEM allapaTa MAaTEMaTHYECKOrO aHaIN3a
Komb6unupoBanHoe 3anstue

Tema 4.7 Haxoxnenue | Ilpogheccuonanvno-opuenmuposannoe cooepirrcanue (cooepoicanue

ONTUMAJIBHOTO PE3yJIbTaTa
C IOMOIIBIO NPOU3BOIHON
B IIPAKTUYCCKHUX 3aJjavdax

HPUKTIAOHO20 MOOYIA)

Haumensbiiee n Hanbosbinee 3Ha4eHUE QyHKIIUN

[IpakTnueckoe 3aHsATHE

Tema 4.8 IlepBooOpa3Has

Copep:xanue yueOHOTO MaTepHana

GbyHKITUH. IIpaBuna | O3HaKoMIIeHHE C MOHSATHEM MHTErpaja U nepBooOpasHoi mans ¢yHkiuu y=f(x).

HaXOXKICHUS Pemenne 3amau Ha CBSI3p NMEpBOOOpa3HOW M €€ MPOU3BOJHON, BBIYHCIEHUE

epBOOOPA3HBIX nepBooOpa3Hoil s paHHOW ¢yHkuuu. Tabnuua dopmyn Uis HaXOXICHUS
nepBooOpasHbIX. M3ydueHne mpaBuiia BEIYUCICHHS TEPBOOOPA3HOI
KomM0uHMpoBaHHOE 3aHsTHE

Tema 4.9 [Tnomans | Conepxanue yueOHOro MaTepuaa

KPUBOJMHEHHON 3amaun, IPUBOASIIUE K IMOHATHIO OINPEISIIEHHOIO MHTErpajia — O BBIYUCICHHH

Tparnenuy. @opmyiia | omEaaAM KpUBOJIMHEHHON Tpaneuuu. [loHsTHE oOmpenenéHHOro HHTEerpaa.

Herorona — Jleiibauna

I'eomeTpuueckuit U GU3NYECKUN CMBICT OIpenelIeHHOro uHTerpana. @opmyna
Herorona — JleiiOHuma.

Pemenue 3amay Ha TpUMEHEHHWE WHTETpaja Il BBIUMCICHUSA (HU3UIECKUX
BEJIMYMH U IUIOIIAAeH
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KoMOuHMpoOBaHHOE 3aHATHE 4
Tema 4.10 Pemenue 3anau. | Conepkanue yueOHOTO MaTepuaia
[TpousBogHas u | @opmynel u mnpaBwia aupdepenumpoBanus. MccnemoBanue (yHKIHMA €
1epooOpa3Has PyHKIMU. | TIOMOIIIBIO PpOou3BOAHON. Hanbobiliee 1 HAUMEHbIIee 3HAYCHHUS (DYHKIIUH.
Brruucnenue neppoobpasznoii. [Ipumenenune neppoodpa3Hoit
KomOuHupoBaHHoOe 3aHsTHE
Kourposnbhast pabora 2
Pa3nea 5. 34 OK 01,
MHororpaHHuku u Teja OK 04,
BpallleHUus OK 06,
OK 07
Tema 5.1 [Ipusma, | Cogepxannie yueOHOTO MaTepuana
napajuieIenuIes, KyO, | [Ipu3ma (HaksOoHHas, MpsiMasi, TIpaBIIbHAsH) U e€ dneMeHThl. [lapaenenumnen.
NUPaMUJIa U UX CEUEHUS CoiicTBa npsimoyrossHOTrO mapaiuienenumnena. Ky6. [lupamuna u e€ >neMeHTslI.
[IpaBunbHas nupamua
KomMb6uHMpoBanHoe 3aHsATHE 8
Tema 5.2 TIlpaBuibhble | CopepikaHue yueOHOTro MaTepuana JIP1,
MHOTOIPAaHHMKH B XM3HM | [Tnomans  moBepXHOCTM  MHOrorpaHHukoB.  Ilpocreifmime  komOumHanuu JIP4,
MHOTOTPaHHUKOB. BbIuncCieHHe 3J1€MEHTOB NPOCTPAaHCTBEHHBIX (uryp (péopa, JIP7,
nuaroHainu, yrisl). [IpaBuiibHble MHOTOIpaHHUKU JIP10
KomOunupoBanHoe 3aHsTHE 4

Tema 5.3
Hunuuap, KoHyc, map u
UX CEUEHUS

Ilpogpeccuonanvno-opuenmuposannoe
HPUKTIAOHO20 MOOYI)

cooepircanue (cooepircanue

Hunmuuap, konyc, cdepa u map. OCHOBHbIE CBOICTBa HPSIMOr0 KpPYrOBOTO
UWIMHIpa, NPSMOTO KPYroBoro KoHyca. M3o0pakeHue Ten BpalleHUs Ha
mwiockoctu. IIpeacraBnenue o006 ycedy€HHOM KoHyce. CedeHHs KOHyca
(mapannenbHOe OCHOBAHUIO M IIPOXOJISIIEe Yepe3 BEPIINHY ), CEUSHUSI [IMIINHIPA
(mapannenbHO M MEPHEHIUKYIISIPHO OCH), CeUEHUsX mapa. Pa3BépTka muIMHIpa

" KOHYCa
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[IpakTuueckoe 3anarue 4
Tema 5.4 OO0wemsl wu | Comepikanue yueOHOTO MaTepuaia
IUIOINAAM  NOBEPXHOCTEH | OObeM mpsiMoyrosnpHOro napamienenunena. Oovem kyba. OObemMbl MpsMOi
Tenl pu3Mbl U uMHApa. O0beMbl mupaMubl U KoHyca. O0beM mapa

KomOunupoBanHoe 3aHiTHE 8
Tema 5.5 [Ipumepst | Ipogheccuonanvno-opuenmupoeannoe cooepiicanue (codepircanue
CUMMETpPUI B IPOPECCUU | NPUKTAOHO20 MOOY/15)

[ToHsiTHE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTPANIbHAS, OCEBasi, 3ePKAIbHAS).

O0600611eHre MpeICTaBiICHU O MPaBUJIBHBIX MHOTOTpaHHHUKaX (TeTpas’fp, KyoO,

OKTadIp, IOJIEKadIP, UKOCAIIP).

[Tpumepsl cummeTpuii B mpodeccun

[TpakTrueckoe 3aHsATHE 4
Tema 5.6 Pemenne 3anmau. | Copepikanue yaeOHOTO MaTepuaa
MuororpaHHuKl 1 Tena a6 oy TUIONIA/IM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHuUs
BpatlicHus Komb6unupoBanHoe 3aHsTHE 4

KontponbHas padota 2
Paznen 6. Crenmenu wu 42 OK 01,
KOPHH. Crenennas, OK 02,
nokKasarejbHas " OK 03,
Jorapupmuyeckas OK 05,
pyHKunu OK 07
Tema 6.1  Crenennas | CopepkaHue yueOHOro MaTepuana P,
(yHskums, ee cBoiicTBa. | [TonsTHe KOpHSI N-OM CTENEHHU M3 AEHUCTBUTENBHOTO yucia. OyHKuMu y = Vx ﬁi;"
[IpeoGpasoBanue ux cBoiictBa u Tpaduku. CBoiicTBa KOpHsA n-od crtemeHu. [IpeoOpazoBaHme 1P1 (’)
BBIPKCHUI C KOPHAMH N- | gppariuoHANBHEIX BRIPAKEHHIH
Ol CTeIeHN KombOunnpoBanHoe 3aHsTHe 4

Tema 6.2 CaoiicTBa
CTENEHU C pPalUOHAIbHBIM
u NEUCTBUTENHHBIM

Copepxanne yueOHOTO MaTepHana

[loHATHEe cTemeHHM C palMOHAIBHBIM MoKa3zaTeneM. CreneHHble (QYHKIMH, HX
CBOWCTBA U TpapuKu

30




NIO0Ka3aTeNsIMU KomOunupoBanHoe 3aHsTHe

Tema 6.3 Pemenue | Comepikanue yueOHOTO MaTepuaia

UppanuOHaIbHbBIX PaBHOCWJIBHOCTE UPPALIMOHATILHBIX YPABHEHUN. METObI UX PEILICHUS
ypaBHEHU M KomOuHMpoBaHHOE 3aHATHE

Tema 6.4 IlokasarenbHas
¢yHKUMsA, ee CBOMCTBa.
ITokazaTenbHbIC

YpPaBHEHUS U HEPABEHCTBA

Copepxanue yueOHOro MaTepuana

Crenenp ¢ IMPON3BOJIBHBIM l[GfICTBHTCJIBHBIM IIOKa3aTcCjICM. OHpeI[e.HeHI/Ie

MOKa3aTelbHOW (QYHKIIMM W €€ CBOHCTBAa. 3HAKOMCTBO C MPUMEHEHHEM

MoKa3aTenbHOM (yHKIMU. PemieHne mOKa3aTeNbHBIX YPaBHEHUH METOJ0M

YpPaBHUBAHHUS  TOKa3aTeJaed, METOAOM  BBEJACHUS HOBOW  IEPEMEHHOM,

(I)YHKI_II/IOHaJ'IbHO-Fpa(bI/I‘IeCKI/IM MeTod0M. PellieHue moka3zaTenbHBIX HCPABCHCTB

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 6.5  Jlorapudm | Conepxkanue yueOHOTO MaTepuaia

yucla. CaoiictBa | Jlorapugm uncia. ColicTsa sjorapupmon. Oneparus JorapupMUpOBaHUs
JorapugpmMoB KomOunupoBanHoe 3aHsTne

Tema 6.6 | Conmeprkanue yueOHOTO MaTepuaia

Jlorapudmuueckas Jlorapudmuueckass QyHkus u ee cBoiictBa. IloHsTHE nOrapudmuyeckoro
(GyHKuuMsA, ee CBOWCTBA. | ypaBHeHus. Ormepanusi MOTEHIUMPOBaHHS. TpH OCHOBHBIX METO/A PEIICHHUS
Jlorapugmuueckue JOorapu(MHUUECKUX  ypaBHEHMH:  (YHKIMOHAIbHO-TpaUUeCKuid,  MEeTOJ

YpaBHEHUSI, HEPABEHCTBA

MOTEHIIMPOBAHUS, METOJl BBEIECHUS HOBOM TmiepeMmeHHou. Jlorapudpmuueckue
HEPaBEHCTBA

KomOunupoBanHoe 3aHsTHE

Tema 6.7 Jlorapupmsl B
HPUPOJIE U TEXHUKE

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooepircanue
HPUKTIAOHO20 MOOYI)
[Ipumenenue mnorapudma. Jlorapupmudeckas coupanb B mnpupone. Ee

MaTeEMATHYECKUE CBOUCTBA

[IpakTHueckoe 3aHsTHE

Tema 6.8 Pemrenne 3amau.
CrencHHasl,
[moKasarejibHas u

Copepxanne yueOHOTO MaTepuana

CrenenHas, mokasatelbHas U jJorapugmuueckas GpyHkiuu. Permenue ypaBHeHui

KOM6I/IHI/IpOBaHHOe 3aHATHC
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norapudmmuueckas KonTponbHas pabota 2
byHKIIUN
Pazgen 7. DjaeMeHTHI 32 OK 02,
TeOPUU BEPOSITHOCTEH W OK 03,
MaTeMaTH4YeCKOH OK 05
CTATHCTHKH
Tema 7.1 Co6riTre, | Coaeprxanue yueOHOTO MaTepraia
BEPOSATHOCTD coObITHA. | COBMECTHBIC W HECOBMECTHBIC COOBITHS. TEeOopeMbl O BEPOSTHOCTH CYyMMbI
Cnoxxenne M yMHOXXEHHE | COOBITUH. YCJIOBHAas BEPOSATHOCTh. 3aBUCHMbIC M HE3aBUCHMBIC COOBITHSL.
BEpPOSITHOCTEN TeopeMbl 0 BEpOSTHOCTH TIPOU3BEACHUSI COOBITUI
KomOuHMpOBaHHOE 3aHATHE 8
Tema 7.2 BeposatHocts B | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooepoicanue
npohecCuOHATBHBIX HPUKTIAOHO20 MOOYIA) JIP1,
3a/a4ax OTtHocuTeNnbHASI YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUNBOCTH. CTaTUCTUYECKOE JIP4,
ornpezeneHue BepossTHOCTU. O1ieHKa BEpPOSITHOCTH COOBITHS JIP7,
[IpakTryeckoe 3aHsATHE 8 JIP10
Tema 7.3  Juckpernas | CopepikaHue yueOHOTro Marepuana
Ciy4aiiHas BeIU4YMHA, | Bunel ciydaiiHbIX BenuuuH. OmpenencHue AUCKPETHOM CIy4aliHON BEJIWYMHBI.
3aKOH €€ pPaclpeneIcHus 3aKOH pacHpeleNeHnuss IHUCKPETHOW ciaydallHOW BennuyuHbl. Ee  4ncioBbie
XapaKTePUCTUKHU
KomOnnupoBanHoe 3aHATHE 8
Tema 7.4 3amauu | Coaeprkanue yueOHOTO MaTepuaia
MaTeMaTHYECKON IlepBuynas 0OpaOoTKa CTATHMCTUYECKUX JAHHBIX. UHUCIIOBBIE XapaKTEPUCTUKU
CTaTHCTHUKH. (cpennee apudmermyeckoe, MeAMaHa, pa3Mmax, aucnepcus). PabGora ¢
Tabnuiamu, rpaduKaMu, AUarpaMMaMu
KomOnHupoBanHoOe 3aHATHE 6
Tema 7.5  DOnementsl | Buasl  coObITHii, BeposTHOCT,  coObITHI. ClOXeHHe U YMHOXKEHHE

TEOPUH BEPOSITHOCTEN U
MaTeMaTU4YeCKOn

BEpOATHOCTEH. JlMCKpeTHas ciaydalHas BEIMYMHA, 3aKOH €€ pacIpeAeeHHUs.
3aza4y MaTeMaTU4eCKON CTaTUCTUKH.
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CTaTUCTUKH ‘ KonrponsHas pabora 2
IIpomexyTounas arrecTanus (JK3aMeH)
Bceero: ‘ 232
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3. YCJIOBUS PEAJIN3AIIMM PABOYEH TIIPOTPAMMBI  YYEBHOM
JUCIMIIVIMHBI/TIPEJIMETA

3.1. MaTepHajbHO-TEXHHYECKOE 00ecIieueHHe peaju3alun padoyeii mporpaMmbl
. Peanmuszanuss mnporpaMMbl  TUCHMIUIMHBI  TpeOyeT Hajauuus yd4eOHOro KaOHWHETa
MaTeMaTHKH.
. O6opynoBanue yueOHOTo KabUHeTa!
. - IOCA/I0OYHBIC MECTA 110 KOJIMYECTBY O0YHaIOIINXCS;
. - pabouee MeCTO MPEernoIaBaTeis;
. - KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA;
® - KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,
. - 3a/1aHU JUI1 KOHTPOJIbHBIX padoT;
. - npoeCCHOHATIbHO OPUCHTUPOBAHHBIC 3aIaHHUS;
. - MaTepUaIbl FIK3aMCHA.
. TexHuuecKue cpecTBa 00yUEHUS:
. - IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIIeUeHUEM;
. - IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odbecneyeHue 00yueHust

[Tpuka3 MunuctepcrBa obpa3zoBanus U Hayku P® ot 23 asrycra 2017 r. N 816 "O6
yrBepkaeHun Ilopsinika mnpuMeHeHHs OpraHu3alMsIMM, OCYLIECTBISIOIMIMMU 00pa30oBaTEIbHYIO
JesITeIbHOCTb, AJIEKTPOHHOI'O OOYy4YeHMsI, JUCTAHIIMOHHBIX OOpa30BATENbHBIX TEXHOJOTMHA MpH
peanu3anuu 00pa3oBaTEIbHBIX TpOrpamMm’.

[Tucemo MunucrepctBa obpasoBanus U Hayku P® ot 10 ampens 2014 r. N 06-381 «O
HaIPaBJIEHUU METOJUYECKUX PEKOMEHAUI.

OcHOBHbIE HCTOYHUKH

1. bammakoB M.M. Matemaruka: anre6pa u Hayajla MaTEMaTUYECKOTO aHAJIN3a, T€OMETPUSI.
/ M.U. bammmakoB — M.: M3garensckuii eHTp «Akagemus», 2017.

2. bammakoB M.M. MatemaTnka: anreOpa U Hayalla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHUS:
3anaynuk. / M.U. bammakoB — M.: U3natenbckuii neHTp «Akagemus», 2017.

3. «OnextponHo-6mbmuoreynas cucrema ZNANIUM.COM»y [DOnexkTtpoHHBIH pecype]. —

Pexxum noctyna: http://www.znanium.com/

4. ObC «JTAHb» [DnekTpoHHBIT pecypel.— Pexum JIOCTYTIA:
http://www.library.fa.ru/resource.asp?id=574

JlonmoiHUTEIbHBbIE HCTOYHUKH
DHIUKIIONEINYECKUH clioBapb roHOro MaTemaruka/ A.I1. CaBun M: Ilenaroruka -

IIpecc1997
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HHTepHET-pecypesbl

www.fcior.edu.ru (®eaepaiibHblii IEHTP HHOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB).

www.booksgid.com (Books Gid. DiekrponHas OuOIHOTEKA).

www.globalteka.ru (I'mo6anreka. I'modanbpHas OMOIMOTEKAa HAYYHBIX PECYPCOB).

www.window.edu.ru (EauHoe okHO JOCTyIa K 00pa3oBaTeIbHBIM PeCcypcam).

WwWWw.St-books.ru (JIyurras yueOHas muteparypa).

www.school.edu.ru (Poccuiickuii oOpazoBarenbHbIi mopTai. JlocTymHOCTh, Ka4eCTBO,

3¢ PEeKTUBHOCTB ).
www.ru/book (DnekrTporHas 6uOIHOTEYHAS CHCTEMA).

http://school-collection.edu.ru (Enqunas xosuiekips @ poBbIX 00pa30BaTEIbHBIX PECYPCOB).

http://fiz.1sept.ru (y4ueOHO-MeTOIUUECKAs Ta3eTa)

https://www.webmath.ru

http://www.cleverstudents.ru

http://mathprofi.net

https://mathl.ru

HnaT(bopMa AUCTAHIITMOHHOI'O O6y‘IeHI/I${ HOBOCI/I6I/IpCKOFO PE€YHOI0 KOJUICIXKA

CaiiT HOBOCHOMPCKOTO PEYHOTO KOJUIE[Ka
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4. KOHTPOJIb M OIEHKA PE3VJBTATOB OCBOEHHUSI YYEBHOM
JUCIMIIVIMHBI/TIPEJIMETA

KoHTponb 1 o1ieHKa pe3ysbTaTOB OCBOCHUS y4EOHOM JUCHMUIUIMHBI OCYIIECTBISICTCS MPENoIaBaTeNieM B

nporecce MPOBEACHHSI CEMHUHAPCKUX 3aHATHIA, 0053aTEIbHOTO TECTUPOBAHMS, 3aCITyIIMBAHUS JOKIIAIOB,

BBIITOJIHEHHE HTOTOBOM pa6OTBI, a TaKKC BBIITOJIHCHHUA CTYACHTAMH WHANBUAYaJIbHBIX 3a,I[aHI/II7L

@opMBbI U METO/IBI KOHTPOJISA U
Pe3yabTaThl 00yyeHHs OIleHKH Pe3yJbTATOB
o0yueHust

. auuHocTHbie (PIIB mo npodeccun):

JIP 1. Ocoznaronuii ce0si rpakJIaHWHOM M 3aIlIUTHUKOM
BEJIMKOW CTPaHBI.

JIP 4. IlposBisoomuil U AEMOHCTPUPYIOIIMN YBaXKEHHE K - Oecenpl;
JIOJSAM TPYyAa, OCO3HAIOIIUNA LIEHHOCTh COOCTBEHHOTO TpYyZa.
Crpemsmuiics kK (OpMUPOBAHUIO B CETEBON Cpeie TUYHOCTHO - 00CyXIeHus;
U 1podecCHOHANBHOTO  KOHCTPYKTHUBHOTO  «IU(POBOTO
cienay. - IPOEKTHO-

JIP 7. Oco3Haromuii MNPUOPUTETHYIO LEHHOCTh JIMYHOCTH | OPUECHTHUPOBAHHBIC 3a/IaHMUS;

YCJIOBCKA, yBaxca}omHﬁ CO6CTB€HHYIO " 9YXYI0 YHUKAJIIbHOCTb

B Ppa3NWYHBIX CHUTyalMsX, BO Bcex ¢opMax M BUIAX - UHTEJUIEKTyalIbHbIE UTPHI;
JESTSIILHOCTH.
JIP  10. 3abotsmmiics o0 3amuTe OKPYXKAIOIIEH Cpebl, - OJIMMITHAHBIC 3aTaHUSI.

COOCTBEHHOM U 4y’K0i 6€30MacHOCTH, B TOM YHUCIIe IIUPPOBOH.

q)OpMI)I 1 MCTOABLI KOHTPOJIA U OUCHKH PE3YJILTATOB O6y‘~ICHI/15[ JAOJIKHBI ITO3BOJIATD ITPOBEPATH Y

oOyJaromuxcst pa3BUTHE OOIMIMX KOMIETSHIIUN

Oo0masi kKoMmneTeHuMsi Paznen/Tema Tun oeHOYHBIX
MeponpusTUsI
OK 1. ITonumMatsh CymHoCTh 1 P1,Temal.1,1.2, 1.3 II-o0/c, 1.4. TectupoBanue
COIMATBbHYIO 3HAYUMOCTb P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5, 2.6 | YcTHBII onpoc
Oynymieit mpodeccuu, IT-o/c, 2.7 MareMaTuuecKuii TUKTAHT
MpOSIBIATH K Hel ycTouuBblid | P 3, Temsr 3.1, 3.2,3.3,3.4,3.5,3.6 [IpencraBnenue pe3yapTaToB
HMHTEPEC.K PA3IMYHBIM P 4, Temsr 4.1, 4.2,4.3,4.4,4.5, 4.6, | npakTuyeckux padboT
KOHTEKCTaM 4.711-0/c, 4.8, 4.9, 4.10 3amuTa TBOPUYECKHUX paboT
P 5, Temsr 5.1, 5.2, 5.3 IT-o/c, 5.4, 3amuTa UHIMBUAYATbHBIX
55,5.6 MIPOEKTOB
P 6, Temrr 6.1,6.2,6.3,6.4, 6.5, KontponpHas padota
6.6, 6.7 I1-o/c, 6.8 Brimonigenue

9K3aMCHAIIlMOHHBIX 3aHaHHﬁ

OK 2. OpranusoBsiBaTh P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4. TectupoBanue
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COOCTBEHHYIO JIeATEITHHOCTD,
MCXOJIS U3 IIeJIU U CIIOCO0O0B €€
AOCTHUIKCHUSA, ONIPCACIICHHBIX
PYKOBOJIUTEIIEM.

P 3, Temnr 3.1, 3.2,3.3,3.4,3.5,3.6
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8

P7, Temsr 7.1, 7.2 I1I-o/c, 7.3, 7.4

VYcTHBIT onpoc
Maremarudeckuii TUKTAHT
[IpencraBnenue pe3yabTaToB
IPAKTUYECKUX padoT
3ammTa TBOpUECKUX padoT
3almuTa UHIUBUYyalbHBIX
IIPOEKTOB

Kontponbnas pabota
Brimonnenue
AK3aMEHALMOHHbBIX 3aIaHUI

OK 3. AHanu3upoBatb
pabouyro CUTYaIHIO,
OCYIIECTBISATh TEKYIIUN U
UTOTOBBIH KOHTPOJIb, OIICHKY U
KOPPEKII0 COOCTBEHHOM
JeSITeIbHOCTH, HECTH
OTBETCTBEHHOCTb 32
PE3yJIbTaThI CBOCH paOOTHI.

P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4.
P2, Temn 2.1,2.2,2.3,24,25,2.6
II-o/c, 2.7

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P 4, Temnr 4.1, 4.2,4.3,4.4,4.5, 4.6,
4.711-0/c, 4.8,4.9,4.10

P 6, Temrr 6.1,6.2,6.3,6.4,6.5,

6.6, 6.7 I1-o/c, 6.8

P 7, Temsr 7.1, 7.2 I1-0/Cc, 7.3, 7.4

TectupoBanue

VYeTHBII onpoc
MaremaTtudeckuii JUKTAHT
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3amuTa TBOPUYECKUX padoT
3almuTa UHIMBUIYaIbHBIX
MPOEKTOB

KonTponbnas padora
Brmonmmenne
9K3aMCHAIIMOHHBIX 3aJaHuI

OK 4. Ocy1uecTBisTh OUCK
uHpopManuu, HeoOX0 MO
11 3PPEeKTUBHOTO
BBITTOJTHEHUS
npodeccnoHaNbHbIX 3a1au.

P1,Temal.l, 1.2, 1.3 II-o0/c, 1.4.

P 2, Temn 2.1,2.2,2.3,24,25,2.6
II-o/c, 2.7

P 3, Temnr 3.1, 3.2,3.3,3.4,3.5,3.6
P4, Temnr 4.1, 4.2,4.3,4.4,4.5, 4.6,
4.711-0/c, 4.8, 4.9, 4.10

PS5, Temnr 5.1, 5.2, 5.3 I1-0/c, 5.4,
5.5,5.6

TectupoBanue

VYeTHBIT onpoc
MaremaTuyecKuid JTUKTaHT
[IpencraBnenue pe3yabpTaToB
IPAKTUYECKUX padboT
3aiuTa TBOPUYECKUX paboT
3amuTa UHIUBUIYATbHBIX
IIPOEKTOB

KonTponbHas pabora
Brimonnenue
9K3aMEHALIMOHHBIX 3aJaHUI

OK 5. Hcnonb3oBaTh
MH(OPMALIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTHH B
npodeccnoHanbHOMI
JeSITEIbHOCTH.

P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4.

P 3, Temnr 3.1, 3.2,3.3,3.4,3.5,3.6
P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8

P7, Temsr 7.1, 7.2 I1-o/c, 7.3, 7.4

TectupoBanue

VYeTHbII onpoc
Maremarndeckuii JUKTAHT
[IpencraBnenue pe3yabTaToB
MPAKTHYECKHUX padoT
3amuTa TBOPUYECKHUX padoT
3amuTa UHIMBUAYaTbHBIX
MIPOEKTOB

KonTponbnas pabora
Bremonuenue
9K3aMCHAIIMOHHBIX 3aJaHuH

OK 6. Paborats B KOMaHIE,
3¢pPEeKTUBHO
KOJLUIETaMH,

oOwmarecs C
PYKOBOJCTBOM,

P1,Temal.1,1.2,1.3II-0/c, 1.4.
P 4, Temrr 4.1,4.2,4.3,4.4,4.5, 4.6,
4.711-0/c, 4.8, 4.9, 4.10

TectupoBanue
YcTHBIT onpoc
Maremarudeckuii TUKTAHT
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KIIMCHTaMMU.

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

IIpencrasnenue pe3yabTaToB
NPaKTUYECKUX paboT
3ammrTa TBOpUECKUX padoT
3ammTa UHIMBUAYIbHBIX
IPOEKTOB

KonrponbHas pabora
Beinonnnenne
9K3aMEHAIMOHHbIX 3aJJaHul

OK 7. UcnionHATh BOUHCKYIO
00513aHHOCTD, B TOM YHCJIE C

MPUMEHCHHUEM TIOJTYYCHHBIX

npodeccrnoHabHBIX 3HAHUN
(s roHOIIEH)

P2, Temn 2.1,2.2,2.3,24,25,2.6
II-o/c, 2.7

P4, Temnr 4.1, 4.2,4.3,4.4,4.5, 4.6,
4.711-0/c, 4.8, 4.9, 4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-0o/c, 5.4,
5.5,5.6

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

TectupoBanue

VYeTHBII onpoc
MaremaTudeckuii JUKTAHT
[IpencraBnenue pe3yabTaTtoB
MPaKTUYECKUX PadoT
3amuTa TBOPUYECKUX padoT
3almuTa UHIMBUIYaIbHBIX
MPOEKTOB

KontponpHas padora
Brmonmmenne
9K3aMCHAIIMOHHBIX 3aJaHuI
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