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1. O0mas xapakrepucTuka padoueil mporpaMmMbl 0011e00pa3oBaTeIbHOIM
aucuuIInHbI«MaTreMaTnka

1.1. MecTro  AUCHMIUIMHBI B  CTPYKType  MNpo(ecCHOHATbHOI
o0pa3oBareabHoil nporpammsl CIIO:

O6meobpa3oBaTenbHASA JTUCITUTUTIHA «Marematuka SIBJISICTCS
o0s3aTeNIbHOM  4YacThio  001Ie00pa3oBaTENbHOTO  LHUKIA  00pa30BaTeIbHOU
nporpamMmbl B cooTBeTcTBHM ¢ PI'OC cnenmansHOocTH 23.02.04 TexHnueckas
DKCIUTyaTalusl  MOJAbEMHO-TPAHCIIOPTHBIX ,CTPOUTENIBHBIX , JIOPOKHBIX MAIIUH U

obopymoBaHus ( IO OTPACTISM).

1.2. I_Ie.]'ll/l U IVNIAHUPYEMBIC pE3yJabTaTbl OCBOCHUS TUCHUIIINHDBI:

1.2.1. Heab aucUMIIHHBI
Conepxxanue MporpaMMbl 00111e00pa3oBaTeIbHOM JTUCIIUILIVHBI

«Maremaruka» HaIlpaBJI€HO Ha JOCTHIKEHUE pE3yJbTaTOB €€ U3Y4YeHUs B
cootBercTBUU ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccCHoHaTHLHON

HarpasiieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOeHHs  001HIe00pa3oBaTeIbHOM
aucaumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO
Oco0oe 3HaueHue IUCHUILUIMHA uMeeT npu (opmupoBanuu U pazsutun OK

01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07.



O01ue KOMIIeTEeH MU

IInanupyemsie pe3yJibTaThl 00y4eHHs

MCATCIIBHOCTH IPUMCHUTCIIBHO
K Pa3JIMYHBIM KOHTCKCTaM

TEXHOJOTHYECKOM M COLIMAJIbHOM HANpPaBIECHHOCTH,

CIIOCOOHOCTh ~ MHHUIMMPOBAaTh, IUIAHUPOBaTh Y|

CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JCATCIBHOCTD;
- HHTEPEC K pa3indHbIM cepam mpodeccnoHanbHOM
e TeIbHOCTH,
OBnasieHne YHUBEPCAIbHBIMH y4eOHbIMHY|
[103HABATEIbHBIMU JICHCTBHUSIMU:

@) 0A30BbIC JIOTHYECKHE ICHCTBHS:
dbopmynHpoBaTh

CaMOCTOATCIBbHO 41

AKTyaJlU3UpOBaTh IMPOOJIEMy, paccMaTpUBaTh €€

BCCCTOPOHHE,

YCTaHaBJIMBATb Cy'I_I_[eCTBeHHHﬁ IIPpHU3HAK HJIN

OCHOBaHHUs i1 CpPaBHEHHs, KIacCUPHUKAIUNA U]
0000IIIEHHS;
- OmpeAeNsATh IeNu  JeATCIBHOCTH, 3a7aBaTh

MapaMCTPbl U KPUTCPHUU UX JOCTUIKCHUA
- BLIABJIATH 3aKOHOMCPHOCTH U IIPOTHBOPCUHHA B
pacCMaTprUBACMBIX ABJICHHUAX,

- BHOCUTH KOPPCKTUBLI B ACATCIILHOCTb, OLICHUBATH
COOTBECTCTBUC PE3YJIbTATOB LCJIAM, OICHUBATH PUCKU
HOCHGI[CTBI/Iﬁ JACATCIIbHOCTH,

- Pa3BHUBATb KPCATHBHOC MBIIIJICHUC IIPU PCIICHUU]

Oo0mue JAucuunimHapHbie
OK 01 - TOTOBHOCTH K TpyAdy, OCO3HAHHWC UTCHHOCTH-BJIAACTh MCTOAAMU JOKA3aTCIIbCTB, AJITOPUTMAaMU PCIICHUA
Be10upaTh CriocoObI pelIeHHs] (MacTepPCTBA, TPYI0JII00HE; 3aaq; yMeHUE GOPMYITUPOBATE ONPEACICHUS, aKCHOMBI
Bagad HpO(i)eCCHOHaHBHOfI - T'OTOBHOCTBb K aKTUBHOM ACATCIIbBHOCTH[TCOPEMBI, IPUMCHATH UX, IPOBOJUTH JOKA3aTCIIbHBIC

paccyKJeHUs B XO/I€ PELICHUs 3a/ay;
- YMETb OIIEPUPOBATh MOHATUSMU: CTEIIEHb YHCIIA, JIOTapU(pM
UKCia; YMEHUE BBIIOJIHATD BHIUMCIICHUE 3HAUYCHUN U
[peoOpa3oBaHus BBIPAKEHHH CO CTENEHAMH U JorapupmMamu,
[peoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUH;

- YMETb ONEPUPOBAThH MOHATHIMU: PALlUOHAIIbHBIE,

M ppalMOHATIbHBIE, IOKA3aTEJIbHbIE, CTEIICHHBIE,
norapu@mMuUecKue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: QYHKIIMS, HEIIPEPbIBHAS
(byHKIMS, TPOU3BOHAS, TIEPBOOOpaA3HAs, OTPEICIICHHBIN
MHTErpai; yMeTh HaXOUTh IPOU3BOAHBIE HJIEMEHTAPHbBIX
(yHKLIMH, UCTIOJIB3YsI CIIPABOYHbIE MAaTepUallbl; UCCIIEI0BATh B
[POCTENIINX CcaydasiX GYHKIHUU HA MOHOTOHHOCTb, HAXO/UTh
HanOOJIbIINE M HANMEHbBIINE 3HAYeHNUS (DYHKIIMIA; CTPOUTH
rpad¥Ku MHOTOWIEHOB C UCIIOJIb30BAHUEM allapara
MaTEeMaTHYeCKOI0 aHaJIn3a; IPUMEHATh IPOU3BOIHYIO IIPU
pEIIEHNH 3a/]]a4 Ha JBM)KEHUE; pelaTh MPaKTUKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha HAaUOOJIbILINE U HAUMEHbIIINE
3HAYEHHUs1, HA HAXOXKJEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMETh OIEPUPOBAThH MOHATHAMU: pallMOHANbHAs QYHKLIHS,
okaszarenbHas QyHKIMSL, CTereHHast QyHKIus,

PKU3HEHHBIX TIPOOJIeM

nmorapudmuueckas QpyHKINS, TPUTOHOMETpUYECKUE (QYHKIINH,




0) 6Oa30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:
- BJIAJICTh HABBIKAMH y4eOHO-HCCIICIOBATEIILCKON U]
[IPOCKTHOM JIEATEIIPHOCTH, HABBIKAMHU pa3pelICHHUS]
po0JeMm;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC

CBA3HU H
AKTYAJIIU3UPOBATL 3a/lavdy, BbIABUTATh THUIIOTC3Yy €€

CBOMX  YTBEPXKICHUM,
KPUTEPUU PELICHHUS;
aQHAIM3UPOBATh TMOJYYEHHBIE B XOJI€ pEUICHUS]

3a/laBaTb MMapaMCTpPhbl Ui

Badadynu pPE3YyJIbTaTbl, KPUTUYCCKU OLCHHUBATL UX|

IMOCTOBCPHOCTh, IMPOTrHO3UPOBATL HW3MCHCHUC B
HOBBIX YCJIOBUX,
-- YMCTb IICPCHOCHUTDL 3HAHHA B IMO3HABATCIIbHYIO U

[TPAKTUYICCKYHO obnacTu KHU3HCACATCIIBHOCTH,

- yMeTh HWHTETPHPOBATh 3HAHUS W3 Pa3HbBIX
[IpeIMETHBIX 00JIaCTElH;

- BBIABUT'AaThb HOBBIC naceu, Hpe[[HaFaTI)
OpI/Il"I/IHa.HbHI)IG IIoOAXOAbI 1 pemeHI/m;

151 CII0OCOOHOCTD 150, HCIIOIB30BaHUS B

[TI03HABATEJILHOW U COLIMAIIBHON ITPAKTUKE

oOpaTHbIC PYHKINU; YMEHHE CTPOUTH TPAPHUKH U3YIEHHBIX
(byHKIMH, HCTIONTB30BaTh IpadUKy PU H3YYCHUHU TPOIIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTrUX y4eOHbBIX
[IpEeIMETOB U 33]a4 U3 peaJIbHOM KU3HU; BhIpaXKaTh (opMyIaMu
3aBUCUMOCTH MEXKY BEIUYMHAMU;

- YMETh pelIaTh TEKCTOBBIE 3374l Pa3HbIX TUIIOB (B TOM YHUCIIe

[PCHICHUS, HAXOAUTDb apTyMCHTHI JJISI JOKA3aTCIbCTBAHA ITPOLCHTHI, 10JIU U YaCTHU, HAa IBUKCHUC, pa60Ty, CTOUMOCTB

TOBApOB U YCIIYT, HAJIOTH, 3a]1a4i U3 00JIaCTH yIpaBICHUs
ITMYHBIMU M CEMEMHBIMM (DUHAHCAMU); COCTABJIATh BBIPAXKEHUS,
ypaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 33/1a4H,
MCCIIEI0BATh [I0JIyYEHHOE PEIIEHUE U OLIEHUBATh
[IPaBIONIO0I00HOCTD PE3yIbTaTOB;

- YMETb ONEPUPOBATH MOHATHIAMHU: CpeaHEe apu(PMETHUECKOE,
MenraHa, HauboJiblIee U HaMMEHbIlee 3HaUeHHsI, pa3Max,
ucriepcusi, CTaHAapTHOE OTKJIIOHEHUE YMCIIOBOrO Habopa; yMeTh
M3BIICKATh, MHTEPIPETUPOBATH NHPOPMALIUIO, IPE/ICTABICHHYIO
B Ta01MLIaX, HA JUarpaMMax, rpagukax, OTpaXxarollyto cBoiicTBa
[pEaTbHBIX MPOIIECCOB U SABJICHHIA; TPECTABIATH HH(OPMALIHIO C
[TOMOLIBIO TAOJIHUI] U JUarpamMMm; UCCIIEA0BATh CTATUCTUYECKUE
TaHHBIE, B TOM YHUCJIE C IPIMEHEHHEM TpaprUIeCcKuX METOJ0B U
PIIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEpPUPOBAThH MOHATHAMU: CITy4aiiHbIN ONBIT U
cilyyailHoe cOObITHE, BEPOSITHOCTD CIIy4alfHOI'O COOBITHS; YMEHUE
BBIUUCIIATH BEPOSITHOCTD C MCIIOJIb30BaHUEM IpaUUecKuX
METO0B; IPUMEHSATH (POPMYJIbI CIIOKEHUS U YMHOKEHUS
BEPOATHOCTEN, KOMOMHATOPHBIE (PaKThl U (POPMYJIbI IPU
[PEILICHUH 33]1a4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI;

3HAKOMCTBO CO CJIy‘-Iaf/'IHBIMI/I BCJIMYMHAMU, YMCHHC [IPUBOAUTH




[IPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIIIAX YUCEN B IPUPOTHBIX U
0OI1IECTBEHHBIX SBJICHUSX;

- YMETh OIEPUPOBATH MOHATUSIMU: TOUYKA, TIPSIMAasi, TUIOCKOCTh,
[IPOCTPAHCTBO, IBYIPAHHBIN YOI, CKPCIIUBAOIIUECS MPSIMBIE,
[apajuieIbHOCTh M MEPICHANKYIISIPHOCTh MPSMBIX U TUIOCKOCTEH,
YTOJI MEXKTY MPSMBIMH, YTOJI MEKIY PSIMOU U TIOCKOCTbIO,
YTOJI MEXKTY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSIHUE MEXKIY TPSIMBIMHU, PACCTOSHHE MEXTY TUIOCKOCTSIMU;
YMEHHUE HCIIOJIb30BaTh MIPH PEIICHUH 331a4 U3Y4YCHHBIC (DaKThl U
TEOPEMBbI INTAHUMETPUHN; YMECHHUE OIICHUBATH pa3Mepbl 00BEKTOB
OKPY’KaFOIIEero MUPA,

- YMETh ONEPUPOBATH MOHATUSIMHU: MHOTOTPAHHHK, CEUCHHE
MHOTOrpaHHHKA, KyO, apaieNenuIe, pu3Ma, MTupaMuia,
(burypa v MoOBEpXHOCTh BPAIICHHS, IIWINHJIP, KOHYC, 1map, cdepa,
ceueHusl QUTYpPBI BpallleHUs, IJIOCKOCTb, Kacaromasics chepsl,
[WIMHIpA, KOHYCA, IJI0MIA (b TOBEPXHOCTH MUPAMUJIbI, IIPU3MBI,
KOHYca, HWIMHIpPA, TUIoaab chepsl, 00beM Kyoa,
[IPSIMOYTOJIBHOT'O TIApaJUICTICITUIIC/Ia, TUPAMUIBI, TIPU3MBI,
[MIHH]IPA, KOHYyCa, IIapa; YMEHHUE N300paxkaTh MHOTOTPaHHUKH
1 TIOBEPXHOCTH BPAIICHUS, HX CEUCHUS OT PYKH, C TIOMOIIIBIO
YCPTEIKHBIX HHCTPYMEHTOB H JICKTPOHHBIX CPEJICTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacro3HaBaTh MPaBUIbLHBIC MHOTOTPAHHHKH;

- YMETh ONEPUPOBATH MOHSATHIMU: JIBHKEHHE B IPOCTPAHCTBE,
[0/100HBIC (PUTYPBI B IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIICHUE
[UI0IIa el OBEpXHOCTEH 1 00BEeMOB TOAOOHBIX GUTYp TIPU
PEIICHUN 33]1aY,

- YMCTb BBIYUCIIATh TCOMCTPUUCCKHUEC BEJIMYUHBI (Z[J'II/IHa, yroi,




[ionanb, 00bEM, MJI0LAAb IOBEPXHOCTH), UCIIONb3YS
3y4eHHbIE (POPMYIIBI U METO/BL;

- YMETh ONIEPUPOBATH MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJ MEXAY BEKTOpaMHU, CyMMa
BEKTOPOB, TPOU3BECHNE BEKTOPA HA YHCIIO; HAXOIUTh C
[MOMOIIBIO U3YUEHHBIX (HOPMYII KOOPIUHATHI CEPEANHBI OTPE3Ka,
[pPACCTOSTHUE MEXIY JBYMS TOUKAMU;

-YMETh BBIOUPATh MOAXOAAIIUN U3y4YEeHHBI METOT AJIs PEeIICHUS
3a/1a4r, paclio3HaBaTh MaTeMaTHIeCKHe (PaKTh U
MaTeMaTHYEeCKHE MOJICTH B IIPUPOTHBIX M OOIIECTBEHHBIX
SIBJIEHUSIX, B UICKYCCTBE; YMEHHE IPUBOAUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUNA POCCUHUCKON U MUPOBOM
MaTeMaTU4eCKOU HAYKH.

OK 02

licrionb30BaTh COBpEMEHHbBIE
CpeACTBa IOUCKA, AaHAIM3a U
MHTEpIIpeTaluy HH(pOpMaluy,
1 THPOpPMAIMOHHBIE
TEXHOJIOTUH ISl BBIITOJIHEHUS
Bagayd npogeccuoHaIbHON
NesITeIbHOCTH

B ob61actu HCHHOCTH HAYYHOT'O ITO3HAHUA:

-C)OPMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAyKH W OOIIECTBEHHOH IPAKTHKH,
OCHOBAHHOT'O Ha Jaore KYJIBTYD,

CHOCO6CTBYIOIII€FO OCO3HAaHHUIKO CBOCro MECTa B
MMOJIMKYJIBTYPHOM MHPE;

- COBCPHICHCTBOBAHHUC SI3BIKOBOM M YHTATEILCKOM|
KYJIbTYPbl KaK CpE€IACTBa BBaHMOHeﬁCTBHH MCKAOY]
VIFOAbMH U ITO3HAHHWA MUPaA,

OCO3HAHHUC NI CHHOCTHU Haquoﬁ JACATCIIbHOCTH,

IrOTOBHOCTH OCYIICCTBJIATDH IMPOCKTHYIO 441

MICCIIEI0BATENBCKYIO JIESTEIBHOCTh MHIUBHIYAIBHO
1 B IpyIIIE.

- yYMETh OIEPHPOBATH TOHATHIMH: pPALMOHATbHAS (YHKIIHS,
[oKasaTejibHasg byHKIHS, byHKIWHS,
morapudmudeckas (QyHKIHS, TPUTOHOMETPUYECKHE (DYHKIIHH,

CTCIICHHAsA

oOpaTHble (YHKIMHM;, YMEHHE CTPOUTh TpapuKd HU3y4EHHBIX
(yHKIMH, MCIIONB30BaTh rpaUK MPH HW3YYEHUH TPOILECCOB U
3aBUCHUMOCTEH, MNpH pEIIEHUU 33a4ad M3 JPYruX Yy4eOHbIX|
[IpEeIMETOB U 3ajjad U3 peajibHON JKU3HU; BBIpAXKaTh (hopMyIamMH

3aBUCUMOCTH MCIKAY BCIIMUNHAMU,

- yMeTh CBOOOJHO ONEpPUPOBATh MOHATHAMM: JABHIKEHHE,
[IapaJUIeJIbHBIM  [IEPEHOC, CHUMMETpHUs Ha IUIOCKOCTM U B
[IPOCTpaHCTBE, MOBOPOT, Mpeodpa3zoBaHUE MOAO0OMsS, MOAOOHbIE
(bUryphI; yMETh pacro3HAaBaTh PaBHBIC U MOAO0OHBIE (UTYPHI, B
TOM YHMCIIE B IPUPOJE, UCKYCCTBE, APXUTEKTYPE;

- YMCTb HaxXOJUTb I'COMCTPUYCCKHUC BCIMYMUHBL (I[J'II/IHa, YroJiu,




OBnajieHue YHUBEPCATHLHBIMH y4eOHBIMH
[MO03HABATCIILHBIMU JICHCTBUSMHU:

pabota ¢ uHpOpMaLIHEIA:

- BJaJeTh HAaBBIKAMU TMOJY4YeHHUS WHGOpMalUU u3
MCTOYHUKOB  Pa3HBIX  THUIIOB, CaMOCTOSITENIBbHO|
OCYIIECTBIISATh IMOUCK, aHAIMW3, CHCTEMAaTU3alHI0 U]
MHTEpIIpeTalni0 MHGOPMAIIUU PA3IUYHBIX BUIOB U
(bopM mpencTaBieHUS;

- co3daBaThb TEKCThl B pa3NUYHBIX ¢opMmaTax C
yIeTOM Ha3HadYeHUs WHOOpPMAUA W  IEJIEeBOH
QyIUTOPUH,  BBIOUpAs  ONTUMAIBHYIO  (hopMmy)|
[PEIICTABICHUS U BU3YaIH3alUH;

- OIEHMBAThb  JIOCTOBEPHOCTh,  JIETUTHMHOCTH|
nH(pOpMalMKM, €€ COOTBETCTBUE MPABOBHIM Y|
MOpaTbHO-ITHUYECKUM HOPMaM;

- HCIOJb30BaTh CpPEACTBAa HWH(MOPMALMOHHBIX |
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHMHl B  pelIeHUuy|
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX 171
OpraHHW3AIlMOHHBIX  3aj]ad c co0ItoIeHrEM
TpeOOBaHU SPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI,  PECypCOCOCpEeKCHHs, IPABOBBIX U
PTUYECKMX  HOPM,  HOpM  HH(GOPMAalUOHHOW
0€30I1aCHOCTH;

- BJIAJIeTh HABBIKAMHU PACIO3HABAHMUS M 3alIUTH]
uHpopmaruy, WHPOPMAIMOHHON  0€30MacHOCTH
ITUYHOCTH

1011316, 00BEM, IJIOLIAAb [TOBEPXHOCTH)




OK 03

[LmanupoBaTh U
[peaTM30BbIBATH COOCTBEHHOE
podeccuoHanbHOe U
ITUYHOCTHOE pa3BUTHE,
[peIPUHIMATEIbCKYIO
eI TENIbHOCTD B
npodeccuoHabHON chepe,
MCIIOJIb30BATh 3HAHUS 11O
[IpaBOBOM M (PMHAHCOBOI
FPaMOTHOCTH B Pa3IMIHBIX
PKU3HEHHBIX CUTYAIUSIX

B o0nactu yXxOBHO-HPaBCTBEHHOTO BOCTIMTAHUS:

-- c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS,
PTUYECKOI0 IIOBEICHUS;

- CIIOCOOHOCTH OIIEHHBATh CUTYAIHMIO M MPUHUMATH
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;
JUYHOTO BKJaJa B

- OCO3HaHHC IIOCTPOCHUC

yCTOMUMBOro OyAyIero;

(WId) OpyruM 4jeHaM CEeMbH, CO3JaHHUIO0 CEMbH H

OCHOBE  OCO3HAHHOI'O  IPUHATUSA  LIEHHOCTEH
CEMEMHON MKU3HU B COOTBETCTBHM C TpPagUuLUSIMU
HapoaoB Poccuu;

OBnaieHue  yHUBEpCAIbHBIMU

MeliCTBUSIMMU:

PEeryJIATUBHBIMHA

a) caMOOpraHHU3aIlHs:
- CaMOCTOSITETIFHO OCYIIECTBIISITh MMO3HABATEIHHYIO

NEATCIIbHOCTb, BBISIBIISITH HpO6JI€MI)I, CTaBUTh H

(bopMyIupOBaTh COOCTBEHHBIC 3a7a4u B

CUTyalUsIX,
- CaAMOCTOATCIBbHO COCTAaBJIAThL IIJIaH PCHICHHS
HpO6H€MBI C ydueTOM HMCHOINHUXCA  PECypCOB,

COOCTBEHHBIX BO3MOKHOCTEH U ITPEOYTEHUH;

- 1aBaTh OLICHKY HOBBIM CUTYallUsM;
CcrocoOCcTBOBaTh (OPMUPOBAHUIO U  MPOSIBICHUIO]
[IMPOKOM SPYAUIMH B pa3HbIX O0OJacTSIX 3HAHUH,
[IOCTOSIHHO TIIOBBIIIaTh CBOM 00pa3oBaTENIbHBIN |

- OTBCTCTBCHHOC OTHOIICHUC K CBOUM POAUTCIISAM I;IJI_II/IJ'II/IHI[pa, KOHYCa, IJIoliaZib IOBCPXHOCTU IMUPAMU/JBI, IIPU3MBI,)

00pa3oBaTeNbHON  NEATEIbHOCTH U KU3HEHHBIXBEKTOPOB,

- yMETb OIEpPUPOBATH HNOHATUSIMH: panMoOHAIbHbIE,
MpPPALMOHAJIBHEIE, IIOKa3aTeIbHbIE, CTEIICHHBIE,
lmorapu@mMuuecKue,  TPUTOHOMETPUYECKHME  ypaBHEHUS U

HCPAaBCHCTBA, UX CUCTCMBI,

YMETh ONEPUPOBATH TMOHATHUAMH: MHOTOIPAHHHUK, CEYCHHE
MHOTrOTpaHHHMKa, KyO, Mapajule/enuiies, MNpu3Ma, MUpaMu/a,
(burypa u moBepXHOCTh BPAICHUS, IWIUH/P, KOHYC, I1ap, cdepa,
ceueHUs1 (UTyphl BpAIEHHsS, TUIOCKOCTh, Kacaromascs cgepsi,
o0BeM  KyOa,
IIPU3MBI,

cdepsl,
nupamMu/bl,

KOHyCa,  LWIMHJIpA,

[IPSIMOYT OJIbHOTO

IUIOIA]b
napajuiesenunena,
[UITUHIpPA, KOHYCa, I1apa; YMEHHE M300pakaTh MHOTOTPAHHUKHU
1 TIOBEPXHOCTH BpAILlEHUS, UX CEYCHHS OT PYKH, C TOMOIIBIO)
YepTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPENCTB; YMETH
[pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh PACIO3HABATH|
[IpaBHJIbHBIE MHOTOTPaHHUKH;

YMETh OINEPUPOBaTh MOHATUSMU: MPSMOYTOJbHAsI CHCTEMA

[KOOpAWHAT, KOOPAWHATBI TOYKH, BCKTOP, KOOpAWHATBI BCKTOpPA,

CKaJsIpHOE TMPOM3BEIEHUE, Yrol MEXAY BEKTOpaMH, CyMMaj

IIPOU3BEJICHHE BEKTOpa HA YHCIO; HAXOOUTh C
[TOMOLIBIO0 U3YUYEHHBIX (DOPMYJI KOOPAMHATHI CEPEIMHBI OTPE3Ka,

[paCCTOSIHNUE MCIKAY ABYMS TOUKAMU
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KYJIbTYpHBIN YPOBEHb;
0) CAMOKOHTPOJIb!
MICIIOJIb30BAaTh IMpPUEMBbl peQuIeKCUM Ul  OLIEHKHY|
CUTYyalllu{, BBIOOpPA BEPHOT'O pEIIECHUS;

- YMETb OLICHMBATb PHUCKU U CBOEBPEMEHHO|
[IPUHUMATD PELIEHUS 10 UX CHUKECHMUIO;

B) SMOIIMOHAJIBHBIA HHTEJIEKT, MPEANOoJaratouiuii
C(OPMHPOBAHHOCTB!

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIICHUE]
K JIOCTWJKEHUIO LI U YCIeXy, ONTUMH3M,
MHUIMATUBHOCTh, YMEHHE JEHCTBOBATh, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

- OMIIaTUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHUMATH
OMOLIMOHAJIBHOE COCTOSIHUE JPYTUX, YYUTBIBATH €r0|
[P OCYIIECTBICHUHM KOMMYHHUKAIUH, CIIOCOOHOCTH
K COUYBCTBUIO U COIIEPEKUBAHMIO;

- COLMAJIbHBIX HaBBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTH
BHICTPAUBaTh OTHOLIEHUS C JAPYTUMHU JIIOJIbMH,
3a00TUTHCS, TPOSIBIISTDH

UHTEpEC U paspeliarh

KOH(ITUKTHI

OK 04

D heKTUBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJUICKTUBE H
KOMaH/1e

COTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTHU U
CaMOOIIPEICTICHHUIO;

-OBJIQJICHHE HaBBIKAMU Yy4eOHO-HCCIIEeI0BATEbCKOH,
[IPOEKTHOM M COLIMAIbHOM JEATEIbHOCTH;
OBylailcHue YHUBEpPCAJbHBIMU KOMMYHHMKAaTHBHBIMU
e CTBUSIMU:

- IIOHMMaTb U

HCIIOJB30BaTh MMpEeUMYyLICCTBA|

YMETh CIIy4ailHBII OMBIT Y|
CllydaiiHOE COOBITHE, BEPOSITHOCTh CIIY4alHOTO COOBITHS; YMETh
BHIUUCIISATH BEPOSTHOCTH C HCIOJIB30BaHHEM TIpadUUECKUX|
METOJIOB; TMPUMEHATh (OPMYNBI CIOKEHUS ¢ yMHOXKCHHUS]
BEPOATHOCTEH, KoMOWHATOpHBIE (akTel U  popmynsl mpH|

OIICPUPOBATL ITOHATHUAMU:

peIICHNH 3a1a4; OICHUBATh BEPOATHOCTH PEAbHBIX COOBITHIA,
3HAKOMCTBO CO CIy4YaiHBIMU BEIMYMHAMM; YMEHUE IPUBOJIUTH

KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

[pUMEpHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOIHBIX H

11



- I[PUHUMATh LEJIM COBMECTHOM JEATEIIbHOCTH,
OPraHU30BbIBaTh U KOOPJIUHUPOBATH JCHCTBHS IO €€
ITOCTUIKCHUIO: COCTAaBJISITh MiaH JICHCTBHI,
[pacpeiensiTh poJiM C Y4€TOM MHEHHMH Y4aCTHUKOB
00CYKJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJMHUPOBAThH U BBIMOIHITH PabOTY B YCIOBUSX|
pEalbHOTO, BUPTYaJIbHOIO M KOMOWHHPOBAHHOTO)
B3aMMO/ICHCTBHS,
- OCYLIECTBJISTh IO3UTUBHOE  CTPATErHMUECKOE
[IOBEICHUE B PA3JIMYHBIX CUTYyalHUsIX, MPOSBIISTH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.
OBnajieHue  YHUBEPCAJIbHBIMU  PErYJISTUBHBIMU
MelCTBUSIMMU:

- MPUHUMAThb MOTHUBBI U apryMEHThI APYIUX JIIOJEH
[IpU aHAJIU3E PE3yJIbTATOB JEATEIbHOCTH;

- IPU3HABATh CBOE IIPaBO U MPABO APYTHX JIFOACH HA
OIIINOKH;

- pa3BHBAaTh CIIOCOOHOCThH MOHUMATh MHP C MO3UIUHY]

NPyroro 4ejioBeka

0OI1IECTBEHHBIX SBJICHUSX;

-yMETh OIEPUPOBaTh MOHATHIMH: CTEHCHb YHCIa, Jiorapudm
UKcia, YMEHHC  BBIMOJHATH  BBIYMCICHHE  3HAUYCHUH |
[IpeoOpa3oBaHus BBIPAKCHHH CO CTEMEHSIMH M JIorapupmMamu,
[IpeoOpa3oBaHus APOOHO-PAMOHATBHBIX BBIPAKCHHIA,

-yMETh OIEPUPOBATh TOHATHSAMH: pPAlMOHATIbHAS (YHKIIHS,
byHKIHS, byHKIHS,
nmorapupmuydeckas QyHKIHs, TPUTOHOMETPUYECKHUE (YHKIINH,

oOpaTtHble (YHKUIHU; YMEHUE CTPOUTh TpadUKu H3YUCHHBIX|

[10Ka3aTCJIbHAasA CTCIICHHAsA

(yHKIMH, MCIONB30BaTh IPaUKK MPH HU3YYEHUH TPOILECCOB U
3aBUCUMOCTEH, MNpU pEIIEHUU 33a4ad M3 JPYruX Yy4eOHbIX|
[IpeIMETOB U 3aJla4 U3 pealibHOM JKU3HU; BbIpaxaTh (opMyaamy|

3aBUCUMOCTH MCIKY BCIIMUNHAMU,

OK 05

OCyl11eCTBIATh YCTHYIO U
[MCbMEHHYI0 KOMMYHUKALIMIO
Ha TOCY/1apCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢
[y4eToM ocoOeHHOCTe!
COLMAIIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 006:1aCTH 3CTETHYECKOTO BOCITUTAHHUS:

- OCTETHMYECKOE OTHOIICHHE K MHUpY, BKIIOYas]
DCTETHKY  OBbITa, HAy4YHOTO M  TEXHHYECKOTO|
TBOpPUYECTBAa, CIOPTa, TpyAa H  OOIIECTBEHHBIX
OTHOIIICHUI;

- CHOCOOHOCTh BOCHPUHUMATH PpA3JIMYHbIE BH/JIb
MCKyCCTBa, TPAJANULIMK U TBOPUYECTBO CBOETO U APYTHUX|
HApOJOB, OILYIAaTh SMOLIMOHAIBHOE BO3ACHUCTBHE
HICKYCCTBa;

- YMeTb OIEpHpOBaTh MOHATUSIMH: CpeHee apudmeruyeckoe,
HaumOoJblllee W HaUMEHbIIEe 3HAYeHUS,
criepcusi, CTaHAapTHOE YHCIOBOr0 Habopa;
YMEHHE UHTEPIPETHPOBATh  HMH(POPMAIIHIO,
[pe/ICTaBJICHHYI0 B TaOIHIaX, rpadukax,|
OTPAKAIOIIYI0 CBOMCTBA pEAIbHBIX TPOIECCOB U  SIBJICHHIA,

MCAHaHa, pa3Max,
OTKJIOHCHHC
HU3BJICKATD,

Ha Juarpammax,

[IPEICTABIATh MHPOPMAIUIO C MOMOIIBI0 TAOJIUI[ U JAHATPAMM;

MCCICIOBATh CTATUCTHYCCKHEC JaHHBIC, B TOM 4YHCIC C

[IpUMEHEHUEM I'pa)UUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
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- YOEKIEHHOCTb B 3HAUYMMOCTH JUISl JIMYHOCTH M|
00I11eCTBA OTEYECTBEHHOIO M MHPOBOIO MCKYCCTBA,
PTHUYECKUX KYJIBTYPHBIX TPAJULIHMM W HApPOIHOIO

TBOPUYCCTBA,
- T'OTOBHOCTb K CAMOBBIPAKCHHUIO B PA3HbLIX BHUIAAX]
MCKYCCTBA, CTPCMJICHUC IMPOABJIATH

TBOPYECKOI TNYHOCTH;

OBjasieHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
MeliCTBUSIMMU:

Q) oOIIeHue:

- OCYIIECTBIATh KOMMYHHUKAIIMM BO BceX cdepax]
PKU3HU;

- pacro3HaBaTh HeBepOaJbHBIE CPENCTBA OOIIEHUS,
COLIMANTBHBIX
KOH(JIMKTHBIX|

[IOHUMAaThb 3HA4YCHUC 3HAKOB,
[PaCIIO3HAaBaThb

CI/ITyaI_[I/Iﬁ U CMAT4aThb KOH(I)J'II/IKTBI;

IMpCAIOCBIIIKH

Pa3BCPHYTO H JIOTHUYHO HU3JIAaraTb CBOKO TOUYKY]
BPCHHA C UCITOJIB30BAHUCM A3BIKOBLIX CPEACTB

KaueCTBAPACCTOSAHUEC MCKAY IIPAMBIMU, PACCTOAHUEC MCKAY ITJIIOCKOCTAMU,

- YMETb OIIEpUPOBATh MOHATHAMU: TOYKA, IpsMasi, IUIOCKOCTB,
[IPOCTPAHCTBO, JABYI'PAHHBIA YroJj, CKPEUIMBAIOIIMECS IPSIMBIE,
[TapaJUIEIbHOCTD U MEPIECHIUKYIIAPHOCTD IIPSMBIX U IIIOCKOCTEM,
Yroa MeXAy NpsAMBbIMH, YroJl MEXKIY IHPSAMON U IUIOCKOCTBIO,
YTOJ MEXIY IUIOCKOCTSAMHM, PACCTOSHHUE OT TOYKU A0 IIJIOCKOCTH,

- YMCTb HCIIOJIb30BaTh IIpU PCIICHUU 3a1a4 U3YUCHHBIC (1)aKTBI 51
TCOPCMBI INIAHUMETPHUU; YMCHHUEC OLICHUBATH Pa3MCpPhbI 00BEKTOB
OKpYKaromero Mmupa

OK 06

[IposBIATE rpa’kJaHCKO-
[MaTPUOTUYECKYIO MMO3ULIHIO,
ITEMOHCTPUPOBATh OCO3HAHHOE
[MOBEJCHUE Ha OCHOBE
TPaIUIIMOHHBIX POCCUNUCKUX
ITyXOBHO HPABCTBEHHBIX
[ICHHOCTEH , B TOM UMCIIE C
[Y4ETOM TapMOHU3ALUU
MEKHAIIMOHAIBHBIX U

OCO3HaHUE 00yJaromuMucs POCCUICKON|
Fpa)KI[aHCKOﬁ NACHTUYHOCTH,

- LICJICHAIPABICHHOE Pa3BUTUE BHYTPEHHEN ITO3UIINN
ITMYHOCTH

Ha OCHOBC

Poccuiickoi

JyXOBHO-HPABCTBEHHBIX
[ICHHOCTEN  HapoJOB Oenepanuu,
MCTOPUYECKUX

Tpanuuui, QopMUpoBaHUE

n HAlTMOHAJIBHO-KYJIBTYPHBIX

CHUCTCMblI 3HAYMMBbIX|

[ICHHOCTHO-CMBICJIOBBIX YCTaHOBOK,

AQHTHUKOPPYILIMOHHOTO MHPOBO33pPEHHS,

[IPABOCO3HAHUS, 9KOJIOTUYECKOU KYJBTYpHI,

YMETb OIEPUPOBATH MOHATUAMU: IPAMOYTOJIbHAs CHCTEMY]
KOOPAMHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPJAMHATBHI BEKTOPA,

CKaJSIpHOE TMPOM3BEIEHUE, Yrol MEXAY BEKTOpaMH, CyMMaj

BCKTOPOB, IIPOU3BCACHUC BCKTOpa Ha YHCIO0, HAXOJAUTL (|

[TOMOIIBI0 U3YUYEHHBIX (DOPMYJ KOOPAMUHATHI CEPEIMHBI OTPE3Ka,
[PACCTOSIHUE MEXY IBYyMSI TOUKAMU;
-YMETh BBIOUPATH MOIXOSIINNA U3YUYEHHBIH METOJI AJIsl peIIeHHUs

3aga4u, pacrio3HaBaTb MaTEMaTHYCCKUC (1)aKTI)I 141

MATCMATUYCCKHUE MOACIW B IMPUPOJHBIX U O6III€CTB€HHBIX

SIBJICHUSIX, B MCKYCCTBE; YMEHHME IPUBOAUTH IPUMEpPHI
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MEXPEJIIUTUO3HBIX OTHOIICHUH,
[IPUMEHATH CTaHapPThI
QHTUKOPPYILIMOHHOI'O
[IOBEACHUS

CITIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC
[LIAHBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAaHHE CBOMX KOHCTUTYLUHOHHBIX IIpaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;
NPUHATHE  TPAJUIIMOHHBIX
0011IeYeIIOBEUECKHUX T'YMaHUCTUYECKUX
IMTEeMOKPaTUYECKUX [IEHHOCTEH;

T'OTOBHOCTDb IMPOTHUBOCTOATDH

HallMOHAJIbHBIX,
141
B HAICOJIOTHNH]

DKCTPEMHU3MA, HallMOHAIU3Ma, KceHodoouu,
IIMCKPUMHMHALIMM 110 COLMAJIBHBIM, PEIUTHO3HBIM,
[PACOBBIM, HALIMOHAJILHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO [E€ATEIbHOCTH B
MHTEepecax IPaKIaHCKOro OOIecTBa, y4acTBOBAThH B
CaMOYIIPABJICHUU B o011eo0pa3oBaTeIbHOM
OpraHU3aluyu U JETCKO-IOHOLIECKUX OpraHu3alusix;

- YMEHHE B3aUMOJEHCTBOBAaTh C COLUAIBHBIMY|
MHCTUTYTaMH B COOTBETCTBHH C WX (YHKIHSIMU H
Ha3HAYCHHUEM;

- TOTOBHOCTb K TYMaHHTApPHOM M BOJIOHTEPCKOU
NesATEIbHOCTH;

[IaTPUOTUYECKOIO BOCIIUTAHHUSA:

- Cc(hOPMUPOBAHHOCTb POCCUMCKON Tpa)1aHCKOH
MICHTUYHOCTH, MAaTPUOTHU3MA, YBa)XKCHHsS K CBOEMY)
Hapozy, YyBCTBa OTBETCTBEHHOCTH nepen PoauHow,
rOpIOCTH 3a CBOM Kpaii, cBOK0 PoauHy, CBOM S3BIK U

KYJIBTYPY, u

mpouuIoe HaCTOAIICC

MaTeMaTHYEeCKUX  OTKPBITMM  POCCUMCKOM M MHUPOBOH

MaTeMaTHYECKOW HAYKH.

YMETb OIIEpUPOBATh MOHATHAMU: CIyYalHBIA OINBIT H
CllydaiiHOE COOBITHE, BEPOSITHOCTh CIIYy4alHOTO COOBITHS; YMETh
BBIUHCIISATH BEPOSTHOCTH C HCIOJIB30BaHHEM TIpadUUECKUX|
METOJIOB; TMPUMEHATh (OPMYNBI CIOKEHUS ¢ yMHOXKCHHS]
BEPOATHOCTEH, KoMOWHATOpHBIE (akTel U  popmynsl mpH|
pEIICHNN 3a7ay; OLICHWBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
3HAKOMCTBO CO CIy4YallHbIMU BEJIMYMHAMH; YMEHUE MPUBOJIUTH
[pUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOIHBIX H

0OLLIECTBEHHBIX SIBJICHUAX

MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;
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- IICHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM|
CUMBOJIaM,  UCTOPHUYECKOMY H  IPUPOTHOMY]
HACJICTUIO, T[MAMATHUKAM, TPAIUIMsIM  HapoJOB
Poccun, noctmwkenusM Poccuu B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTHSIX U TPYIIE;

- ueitHast yOKICHHOCTh, TOTOBHOCTh K CIIYXKCHHIO
i 3amure OTedecTBa, OTBETCTBEHHOCTH 3a €r0
Cyns0y;

OCBOCHHBIE 00yJaroImuMucs MEXKIIPEIMETHBIC
MOHITHS W YHHBEpPCaJbHBIC YyUeOHBIC ICHCTBHS]

(perynsiTUBHBIE, ITI03HABATEIIbHBIE,
KOMMYHHUKaTHBHBIE);

- CIIOCOOHOCTh UX UCMOJIb30BaHUS B TO3HABATEILHOM]
M COIMAJIbHOW  MPAKTHKE, TOTOBHOCTh K
CaMOCTOATEIIbHOMY IJIAHUPOBAHUIO y
OCYILIECTBIICHUIO yueOHOU JIEATEIIbHOCTH,

OpraHu3aluy  Y4eOHOTO  COTPYAHHYECTBA  C
[1C1arOrt9cCKuMmn pa6OTHI/IKaMI/I N CBCPCTHUKAMMU, K|
[y4aCTHIO B IIOCTPOECHUHU VHJIMBH1yaJIbHOW
00pa30BaTeNbHON TPAaECKTOPUY;

- OBJIaJICHHE HABBIKAMHU Y4€OHO-HCCIIEI0BATEIBCKOM,
[POEKTHON M COIMATIBHOM AEATEILHOCTH

OK 07

CoieiicTBOBaTh COXPAHEHUIO
OKPY>KaroIIei cpelibl,
[pecypcocOepeKeHuIo,
[IPUMEHSTH 3HaHUS 00
3MEHEHHUH KJIMMaTa,

- HE IPUHUMATh [JEHCTBUA, IPUHOCAIIUE BpEX
OKpY>KaroIllen cpee;

- yMeTb  IPOrHO3UPOBaTh  HEOJIAronpusTHbIE
PDKOJIOTUYECKHE IIOCIEICTBHS INPEIIPUHUMAEMBIX
e CTBHM, IPEAOTBPALLATh UX;

- pacIIMPUTH OMNBIT ACATEIBHOCTH 3KOJOTMYECKON

YMEThb OIEpUPOBaTh MOHATUAMU: (DYHKIUS, HENpepbIBHAs
(GyHKLIMSA, [POM3BOJAHAs, NEpBOOOpaszHas,  ONpeAeTICHHBIN
MHTETpaJl; yMETb HAXOAWThb IIPOU3BOJHBIE 3JIEMEHTAPHBIX|
(yHKIMH, UCTOJB3Yysl CIPAaBOYHBIE MaTepHAIIbl; MCCIEAOBATh B
[poCTEHIINX ciay4yasX (yHKUMH Ha MOHOTOHHOCTb, HaXOJUTH
HanOOoNIbIIMEe W HAWMEHbIIME 3HA4YeHUs (YHKIHA; CTPOUTH
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[IPUHIUITE] OEPEKITUBOTO
[POM3BOJICTBA, 3PPEKTUBHO
EeiCTBOBATh B YPE3BbIYAHBIX
CUTYaIUAX

HAITPAaBJICHHOCTH,

- pa3pabaThIBaTh IJIAH PEIICHHS TPOOIIEMBI C y‘IeTOME/IaTeMaTquCKOFO aHaIu3a;

AHaJIHN3a HMCIOIINXCA MaTCpraJIbHbIX 41
HCMAaTCPUAJIIbHBIX PECYPCOB;
HeHeHaHpaBHCHHHﬁ

coco0OB  JIEHCTBUA

OCYILICCTBJIATD
CpCaACTB

IIOUCK

epeHoca u B
pohecCuoHaNBHYIO CPENy;

- YMETh IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U]
[PAKTUUECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- TpeajiaraTh HOBBIE MPOEKTHI, OICHUBATH HJIEU C

[MO3UIIMK HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTquCKOfI

BHAYMMOCTH;
- JlaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCHUTH|
KOPPEKTHBBI B JIeATEIIbHOCTD, OIICHHUBATh

COOTBECTCTBUC PE3YJIbTATOB LCJIAM

rpagUKyd ~ MHOTOWIEHOB C  MCIOJb30BaHMEM  arapartaj
IPUMEHSTh IPOU3BOJAHYIO IIPH
€lIEHWHM  3aJad  Ha  JIBWJKEHWE;  pelarb  IPaKTHKO-

OPHEHTHUPOBAHHBIC 3aJa4d Ha HAWOOIBIINE M HAUMEHBIIIHE
3HAYCHHSI, Ha HAXOXICHUE ITyTH, CKOPOCTH U YCKOPECHUS;

- yMeTh OIEpUPOBATh MOHATHSIMH: JBHKEHHE B MPOCTPAHCTBE,
[10/100HbIE (UTYPBI B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOIICHHE
[uonaneii MoBepXHOCTeH M 00BEMOB MOMOOHBIX (GHUIYp MPH
PEIICHUH 3a/1a4;

- YMGTB BBIUUCIATH I‘eOMeTpH‘IeCKI/IG BCJIINYUHBI (I[JII/IHa, YTOJI,
[UIomans, O00beM, IUIOIIANb
3y4eHHbIE (POPMYJIIBI U METO/IbI

MIOBEPXHOCTH),  HCIOJIb3YS
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2. CTpyKTypa u coaepxxkanue o0meodpa3oBaTeIbHOM TUCIHUILIMHBI

2.1. O0bem AUCHMILVIMHBI U BHABI Y4eOHOH padoThl

Buj yueOHoii padoThl

O0beM B yacax

O0beM 00pa3oBaTeIbHONH MPOrPaMMBbI JUCIHUTJIMHBI 255
B T.4.

OcHoBHOe coiep:KkaHue 217
BT. U..

TeopeTudecKkoe o0yueHue 131
MPaKTUYECKHUE 3aHATUSA 60
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COJAEPKaAHUE (COTepKAHNE 26
NPHUKJIATHOTO0 MOYJIs1)

BT. 4..

TeopeTudeckoe o0yueHue

IIPaKTUYECKHUE 3aHATUSA 26
IIpome:kyTounas arrecranus ( JMppepeHIUPOBAHHBIH 324€T) 1
CamocTosiTesibHas padoTa 14
IIpome:xkyTounasi arrecTanus (IK3aMeH) 24
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2.2. TemaTu4eCKMi IUIAH U COAEPKAHUE TUCIHUTIIHHBI

®opmu
pyeMbI
HaumenoBanue Coaepixanue yueOHOro MaTepuasa (0CHOBHOe U NpodeccnoHATbHO-OPHMEHTHPOBAHHOE), O0bem e
pa3aesioB M TeM JlabopaTopHbIe U NPAKTHYeCKUe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJIUYMH) 4acoB | KomIe
TeHUH
u
1 2 3
Pa3nea 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 12
Tema 1.1 Conepxanue yueOHOro MaTepuaJia 2
Lensb u 3apaun bazoBble 3HaHMS W yMEeHHS MO MaTeMaThuke B MPOPECCHOHATBHOW M B IOBCEAHEBHOMN
MaTEeMaTHKHU MpU JESITEIIbHOCTH. 2 OK-01,
OCBOCHHUH OK-02,
CIICMAJIBHOCTH OK-03,
Tema 1.2 Conepxanue yueOHOro MaTepuaJia 2 OK-04,
Uucna v Beruncinenus. | JIeHcTBUS Ha MOJIOKHUTEIHLHBIMA U OTPUIATEILHBIMHA YUCIAMU, OOBIKHOBEHHBIMHU U JICCATUIHBIMU OK-05,
Bripaxkenus u npob6simu. JleiicTBus co cTeneHsaMu, (OpMYIIbl COKPAIIEHHOTO YMHOKEHHSL. 2 OK-06,
peoOpa3oBaHUs OK-07
Tema 1.3. Conepxanue yueOHOro MaTepuaJia 4
I'eomerpus Ha Buap! Tutockux GuUryp u ux riomab. 2
MJIOCKOCTH IIpogeccuonabLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHNe MPHUKJIAJTHOTO MOLYJIs1)
IIpakTnueckoe 3ansitue 1. IlpakTUKO-OpUEHTHpPOBaHHBIE 3a/Jayd B Kypce TIE€OMETPUM Ha 2
IUIOCKOCTH
Tema 1.4 Conepxanue yueOHOro MaTepuaJia 4
YpaBHeHuUs U IIpakTnyeckoe 3ansaTHe 2. PenieHue ypaBHEHU, CUCTEM YpaBHEHUIA. 4
HEpaBEHCTBa IIpakTnueckoe 3anaTHe 3. PerieHre HEPaBEHCTB, CUCTEM HEPABEHCTB.
CamocrosiTesbHas padora Nel 2

IToaroroBka COO6H.I€HI/IH no tTeMe «Poab MaTeMaTHKU Ha JKCJIC3HOJOPOIKHOM TPAHCIIOPTE»
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Pa3znen 2 Kopuu, crenenn u jorapu@pmsl 28

Tewma 2.1. Conepxanue yueOHOro MaTepuaJia 16

Kopuu u crenenu [ToHsATHE KOPHS N-OH CTENEHW M3 JEHCTBUTENBHOrO umciaa. OyHkuum Y = 3/X ,MX CBOicTBa M OK-01
rpadpuxu. CBoiicTBa KOpHA n-oi crteneHu. [loHsATHE CTeNeHH C JHOOBIM palOHATBHBIM 12 OK-0 2’
nokasartenemM, cBoiicTBa creneHeil. CremeHHas (yHKUMS M ee CBOicTBa. VppauuoHanbHBIE OK: 0 3’
ypaBHeHus. [lokazatenbHast pyHKMs U ee cBoricTBa. [loka3aTenbHble ypaBHEHHs U HEPABEHCTBA. OK-0 4’
IIpakTnueckoe 3ansitue 4. [IpeoOpa3zoBaHue 1 CpaBHEHUE BbIPAXEHUI, coAepKaIIUX KOPHU N-Oi OK-0 5:
CTEIICHU. 4 OK-07
I[IpakTnueckoe 3ansaTue S. [IpeoOpazoBanue U CpaBHEHUE BBIPAXKEHUMN, COAEPKAIIUX CTEIIEHU C
palMoOHaIbHBIM IIOKA3aTeIEM

Tema 2.2. Conepxanue yueOHOro MaTepuaJia 12

Jlorapudmsl Jlorapudm ymcna. JlecaTnuHblii M HATypaibHBIA Jorapudmel, yucio e. CBoiicTBa jorapudmMos.
Onepanus norapudmupoBanusi. Jlorapudpmuyeckas ¢yHkuus u ee cBoictBa.Jlorapupmudeckue 8
YpaBHEHUS U HEPABEHCTBA
I[pakTnuyeckoe 3ansitue 6. PemennenorapuMuyeckix ypaBHEHUH 1 HEPABEHCTB
IMpodeccuonaIbHO-OPHEHTHPOBAHHOE COJlePKaHUeE (COepPKAHNE MPUKIATHOTO MOTYJIs1) 4
I[IpakTnyeckoe 3anstue 7. [lpumenenue norapudma. Jlorapudmudeckas crmpans B pupojae. Ee
MaTeMaTUYeCKHE CBOMCTBA.
CamocrosiTesibHas pabora Ne2
[ToaroroBka mpe3eHTamuu / pedeparsl / cOOOMCHHUS MO TeMe «3HAYCHWE W HUCTOPHUS TOHSTHUS 2
Jorapugpmar

Pa3znen 3 IIpsiMble U JIOCKOCTH B IIPOCTPAHCTBE 20

Tema 3.1. Conepxanue yueOHOro MaTepuaJia 4

OcHoBHBIE nousaTus | [lpenqmer crepeomerpun. OCHOBHbIE NOHSTHUS (TOYKa, MpsAMas, IJIOCKOCTb, MPOCTPAHCTBO).

CTEpEOMETPUHU. OcHoBHbIE aKCHUOMBI cTepeoMeTpuu. llepecekaromuecs, napauieIbHble U CKPELIUBAIOLIUECS 4

Pacnionoxenune npameix | mpsMbie. [Ipu3Hak W CBOMCTBO CKpPEHIMBAOIUXCA NPAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE

U IJIOCKOCTEN burypsl.

Tema 3.2. Conep:kanue y4e0HOr0 MaTepHaJa 6 OK-01,
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[TapannensHOCTD [TapamnenpHOCTh NIpsAMBIX U MUIOCKOCTEH. [lapannensHbie miockocTu. TeTpasap U ero 31eMeHTHI. OK-03,
npsAMbIX, npsmoil U | [lapamienenunen u ero 3JeMEeHTHI. 4 OK-04,
IUIOCKOCTH, TIJIOCKOCTEH OK-07
I[MpakTuyeckoe 3ansaTHe 8. 3a1a4n Ha MOCTPOCHUE CEUYCHUN 2
Conepxanue yueOHOro MaTepuaJia 10
Tema 3.3. [lepnennukynspueie mpsimbie. [lapannenbHble NpsMble, MNEPHEHAUKYISPHbIE K IUIOCKOCTH.
IlepnenaukynsapHocts | [Ipu3Hak neprneHIuKyIIpHOCTH MPSAMO U TIOCKOCTH. [leprienauKkynap 1 HaKIOHHasl. 6
MPSAMBIX, IPIMOH U [lepnennukynspHble 1I0CKOCTH. [IpuU3HAK NMEpHEHIUKYISIPHOCTH IUIOCKOCTeH. Teopema o Tpex
IJIOCKOCTH, IIJIOCKOCTEN | EPIEHANKYIIApax. YOI MEXKIy MPSIMOI M TUIOCKOCTBIO. YTOJI MEXKITy MIIOCKOCTSIMHU
IIpakTnueckoe 3anaTHe 9. Pemenue 3anau no reme «lIpsMblie U MJI0CKOCTH B IPOCTPAHCTBEY 4
IIpogeccuonabHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHNe NPHUKJIAJTHOTO MOLYJIs1)
IIpakTnyeckoe 3anaTue 10. Pemenre npakTUKO-OpUEHTUPOBAHHBIX 3a7a4 10 teMe «lIpsimbie u
IJIOCKOCTH B MPOCTPAHCTBE
CamocrosiTesibHas padora Ne3
CocraBnenue Tecta Ha TeMmy: «B3auMHoe pacrnosnokeHue NpsMbIX U IUIOCKOCTEN B IPOCTPAHCTBE» 2
Paznen 4. KoopanHaTtsbl U BEKTOPBI 10
Tema 4.1 Conepxanue yueOHOro MaTepuaJia 4
JlexapToBBI JexaproBel KoOopaMHATHl B mpocTpaHcTBe. [Ipoctermme 3amaum B KoopauHartax. PaccrosiHue OK-02,
KOOPJMHATHI B MEXJy ABYMs TOYKaMH, KOOPAMHATHI CEpeAUHBbl OTpe3ka. PaccrosiHue Mexnay ABYMs TOYKaMH, 2 OK-03,
IIPOCTPAHCTBE. KOOPJHMHATHI CEPEINHBI OTPE3Ka. OK-04,
IpakTnueckoe 3ausitue 11. [Ipocreiire 3a1aun B KOOpAMHATAX 2 OK-07
Tema 4.2 Conepxanue yueOHOro MaTepuaJia 6
Bexropsl B | Bexropsl B pocTpancTBe. ClI0)KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIIO.
MIPOCTPAHCTBE. CkansipHO€E IPOU3BEIEHNE BEKTOPOB. YTO0IJI MEX/1y BEKTOpaMu 4

HpO(l)eCCHOHaJIbHO-OpHeHTHPOBaHHOC coaepikanue (conepma}me NMPURJIAAHOTO MOI[yJ'[ﬂ)
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IIpakTnyeckoe 3ansitue 12. [IpakTUKO-OpUEHTUPOBAHHBIE 33]a4l HA KOOPAUHATHOM MIIOCKOCTU 2
Brriuucnenue pacctosHu U Mo1mael Ha miockocTi. KolnuecTBeHHbIE pacueThbl
Pa3nen 5. OcHOBBI TPUTOHOMETPHH. 30
Tema 5.1 Conep:xanue yueOHOIro MaTepuasa 18
Tpuronomerpuueckue | Pagmannas mepa yrna. [lomarume uumcioBoit okpyxHOCTH.OmpeneneHne CuHyca, KOCHHYyca H
byHKIIUN TaHreHca yria. 3HaKu TPUTOHOMETPUUECKHUX ¢bynkunit. CoOoTHOIIEHUS MEXy
IIPOU3BOJILHOTO YIJIA, | TPUTOHOMETPUYECKUMU (PYHKIIUSMH OJHOTO U TOTO K€ yriia. TpUroHOMETpHYECKIE TOKIECCTBA. 14
YyHUCIa. CBoiicTBa YETHOCTH U HEUETHOCTU TPUTOHOMETPUUYECKUX PYHKIMIA. DOPMYIIBI CIOKEHUS
Tpuronomerpuyeckue | Tpuronomerpuueckue QyHKIMU JBOMHOTO U MOJOBUHHOTO yriia. @OpMyJibl IPUBEACHUS
TOX/IEeCTBa u | Cymma ¥ pa3HOCTh TPUTOHOMETPUYECKHUX (QYHKITUH.
(bopmymbi. IIpakTnyeckoe 3ansatue 13.IIpeoOpa3oBaHusi MPOCTEUIINX TPUTOHOMETPHUUYECKUX BBIPAKCHHUN 4 OK-01,
IIpakTuyeckoe 3ansaTue 14. ToxxaecTBEHHBIC TIPEOOPA30BAHUS TPUTOHOMETPHUICCKUX BBIPAKECHUN OK-02,
Tema 5.2 Coaep:xanue yueOHOro MaTepuasa 12 OK-03,
Tpuronomerpuueckue | [Ipocreiinue Tpuronomerpudeckue ypapHenus. [Ipocreiime TpuronoMeTpuyeckrie HepaBeHCTBa 2 8?:82’
YpaBHCHUA u | [IpakTnyeckoe 3ansaTue 15.Pemienne npoctedmx TpPUroHOMETPUYECKUX YPABHEHHM OK-0 6,
HEpaBEHCTBA. IIpakTnyeckoe 3ansaTHe 16. Pasinynbie criocoObl penieHysi TPUrOHOMETPUUECKUX YpaBHEHU I OK- 07’
Tpuronomerprueckue | IpakTudyeckoe 3ausirue 17.TpuroHomerpuueckue QyHKIHH, UX CBOMCTBA U rpaduku 10
Gynkmum, ux | IIpoeccnoHaIbLHO-OPHMEHTUPOBAHHOE COJAEP:KaHUe (COoAepKaHue MPUKJIATHOT0 MOAYJIs)
ceoiictBa u rpaduku | IpakTuyeckoe 3ansaTue 18. Onucanue NPOU3BOACTBEHHBIX IPOLECCOB € IOMOIIBIO IPadMKOB
IIpakTuyeckoe 3ansaTue 19. O600marmMuitypok 1o reMe «OCHOBBI TPUTOHOMETPUN
CamocTrosiTesibHasi padora Ned
CocTtaBuTh OMNOpHYIO TabmuIly- KOHcmekT 1o Teme: «[Ipocreiile TpUTOHOMETpUUYECKUE 2
YpaBHEHUSD.
Pa3znen 6. ®yHkumu u rpapuxu 14
Tema 6.1 Coaep:xanue yueOHOro MaTepuasia 14
®dyHKIMY, ux | Oynxuuu. CeoiicTBa GpyHkiuu. I'paduueckas HHTEpPIPETALHS. 2 OK-01,
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cBoiictBa. CmnocoOsl | [IpakTnueckoe 3ausTue 20.Jluneitnas, kBaapaTuuHas, IpoOHO-IMHENHHas (YHKIUHM, UX CBOMCTBA OK-02,

3ananus QyHKIUN u rpaduKu OK-03,
IIpakTuyeckoe 3ansaTue 21.CreneHHas, mokazarenpHas W Jjorapudmuueckas (yHKIUU, U UX OK-04,
CBOICTBA U TpaduKu 12 OK-05,
IIpakTnyeckoe 3ansTue 22. Tpuronomerpuieckne GyHKINU, UX CBOMCTBA U rpaduKu OK-06,
IpakTnyeckoe 3ansaTue 23.I1peodpazoBanue rpadhukoB GyHKIHIA OK-07
IIpakTnyeckoe 3ansaTHe 24. PenieHne MppanrioHANBHBIX, MOKA3aTEIbHBIX M JIOTapH(PMHYECKIX
HEPABEHCTB
IIpakTueckoe 3ansaTHe 25. PenieHre TPUrOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB
CamocrosiTesibHas padora NeS
Bremonuuthe rpaduyeckyro paboty mo teme: «llpumepsl (GyHKIUMOHAIBHBIX 3aBHUCHUMOCTEH B 2
peaJIbHbIX IpoLeccax M SBICHUAX)

Pa3nen 7. MHOTOrpaHHMKHU M TeJia BpalleHUs 32

Tema 7.1 Coaep:xanue yueOHOIro MaTepuasa 10

[Tonstue [loHsiTE MHOTOTPaHHUKA, €T0 3JeMeHThl. CeueHue. Brinykibie HEBbIMYKIIbIE MHOIOIPaHHUKU OK-01,

MHOT'OI'paHHUKA. [Tonstre npusmsl. llpsmas u HakimonHas npusMa. [IpaBunbsHas npusma. Ee cedenue. OK-02,

[Tpuzma. [Iupamupa. [Tapannenenunen, CcBOWCTBa MNPSMOYroJbHOTO  mapajuienenunena, kyo. Cedenune KyoOa, 6 OK-03,
napaienenunena. Ilupamuna u ee snementsl. Ceuenue nupamuisl. llpaBunibHas nupamupa. OK-04,
VYceuennas nupamuja. OK-05,
IIpakTyeckoe 3ansaTue 26. [lnomane 60KOBOM U MOTHON NOBEPXHOCTU MPU3MBbI, TUPAMUIbI. OK-06,
IIpodeccuonanbHO-0pMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue MPUKJIAJTHOTO MOLYJIsl) OK-07
IIpakTnyeckoe 3ausatue 27. Ilpumepsr cummerpuid B mpodeccun. CuMMETpuss B MpPHPOE, 4
apXUTEKType, TEXHUKE, B OBITY.

Tema 7.2 Coaep:xanue yueOHOro MaTepuasa 10

Tena BpaieHus. Hununanap u ero snemenTsl. Ceuenue nuwnuHiapa . Pazeeprka muinHapa. KoHyc M ero 31eMeHTHI.

Hwimaap, konyc, Ceuenue xonyca. PazBeptka konyca. lllap u chepa. Bzaumuoe pacrionoxenune cepsl ¥ TIOCKOCTH. 6

miap.

Ceuenue mapa, cepsl.
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IIpakTuyeckoe 3ansaTue 28.11n01maap MOBEPXHOCTH LUIIMH]IPA U KOHYCA.

IIpogeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKaHUE (COAepKAHHE NPUKJIIATHOTO MOAYJIs) 4
IIpakTuyeckoe 3ansaTue 29. Pemenne npukiaHbIX 3a/1a4 HA MHOTOTPAaHHUKH U TeJia BpaICHU
Tema 7.3 Coaep:xanue yueOHOIro MaTepuasia 12
[Tonarue 06 o6bveme | [Toustre 06 0ObeMe Tena. OObeM KyOa W MPSMOYroJbHOrO mapaieienuneaa. O0beM MpU3MbI U
tena. O0beMbl Tel mwnHapa. OO0bembl mupamuabl U KoHyca. O0bem mapa u muiomans cdepsl. [lomobue Ter. 10
OTHolIeHHE MII0IA/IeH MOBEPXHOCTEH U 00bEMOB MOI00HBIX TEI.
IIpodeccuonaIbHO-OpHEHTHPOBAHHOE co/dep:KaHue (coAep:KaHMe NPUKJIATHOTO MOIYJIA)
IIpakTnyeckoe 3ansitue 30. lMcrnonp3oBaHne KOMOMHAIIMH MHOTOTPAHHUKOB M TEJI BPAILCHHUS B 2
MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax
CamocrositesibHas padoTra Ne6
2
[ToaroroBuTs npe3entauuu / pedeparsl / cooduienus no teme «Tena [Tnarona. ApXxuMea0BbI TEIa»
Paspnen 8. IlpousBoanas pyHkuum, ee npuMeHeHue 20
Tema 8.1 Coaep:xanue yueOHOIro MaTepuasia 10
[Tonsitue Uucnosas mocienoBaTenbHOCTh. [Ipenen mocnenoBaTebHOCTH. 3a/1a4ud, IPUBOIAIINE K TOHSATHIO
IIPOU3BOIHOIA. IPOU3BOHOI. OnpeIenenne MPOU3BOAHON. AJITOPUTM OTBICKAHHS TPOM3BOIHOM. 8 OK-01,
@opmynel 1 npasuna | Gopmynsl  nuddepenmpoBanusi. Omnpenenenue cinoxHoi ¢(yaxnun. IlpowsBogHas CIIOXHOM OK-02,
audbepeHIUpoBaHus | GyHKIUHK. [ €OMETPUYECKUI CMBICI MTPOM3BOMHON (YHKIMHU. YpaBHEHHE KacaTelbHON K rpaguky OK-03,
bynkun. Ouznueckuil (MEXaHUYECKHiT) CMBICT TPOU3BOIHOM. OK-04,
IIpakTuyeckoe 3ansaTue 31 .Ilpasuia quddepeHunpopanus. 2 OK-05,
Tema 8.2 Conep:kanue yueOHOIro MaTepuaJa 10 OK-06,
IIpumeHeHue Monotonnocts ¢(yaknuu. Toukm skcrpemyma. HccnepoBanwe (yHKIMM Ha MOHOTOHHOCTh W OK-07
IIPOU3BOHOM. noctpoeHue rpadgukoB. HaxoxxaeHne HanOobIIero 1 HANMEHBIIETO 3HAYCHUH (PYHKITHIA. 6

HccnenoBanust GyHKIUH U IOCTPOCHHUS €€ rpaduKa ¢ IMOMOIIBIO TPOU3BOIHOM.
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IIpodeccuoHanbHO-OpHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue TPHKJIATHOTO MOTYJIs)

IIpakTuyeckoe 3ansitue 32. HaxoxaeHne ONTUMAIBHOTO pe3ysibTaTa ¢ MOMOIIBIO MPOU3BOIHON B 4

MPAKTUYECKHX 3ajauax.

IIpakTuyeckoe 3ansaTue 33. torossii ypok mo teme «lIpousBoanas GyHKINHU, €€ IPUMEHEHHUE»
Pa3znen 9. UnrerpaJ u ero npumMeHeHnue 14
Tema 9.1 Coaep:xanue yueOHOro MaTepuasia 4 OK-01,
[TepBooOpaznas [TepBooOpasnas.  IlpaBunma  HaxokaeHus  nepBooOpasHbIx.HeompeneneHHbIi  WHTErpal. OK-02,
byHKIUH. HemnocpencTBeHHOE HHTETPUPOBAHUE. 4 OK-03,
Heonpenenennsrit OK-04,
HUHTETpal OK-05,
Tema 9.2 Coaep:xanue yueOHOIro MaTepuasa 12 OK-06,
OnpeneneHHblit Coaepixanue yueOHOro MmaTepuaJia 10 OK-07
MHTCTpal U ero | OnpeneneHHbIM HHTErpal U €ro cBoMcTBa. [1no1mans KpUBOJIUHEHHON TpaneuH. 4
HOPUMCHCHHUC IMpakTnyeckoe 3ansitue 34. Beruncienue onpeaeeHHbIX HHTErPaJIOB

IIpakTuyeckoe 3ansaTue 35. Borurcnenue miomaseil ¢ moMoIbI0 HHTETPaioB

IIpo¢eccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKaHUe (COaepKAHHE MPUKJIIATHOT0 MOAYJIs) 6

IIpakTnuyeckoe 3ansaTue 36. Pemenue 3amau Ha NpPUMEHEHHWE HMHTErpaja Jjsl BBIYUCICHHUS

(GU3HYECKUX BEIMYMH U TIOMIAIeH

CamocrosiTesbHasi padora Ne7

Breimonnenue rpaduueckoii pabotsl «Brruucienue miomanei Guryp ¢ moMoIb0 HHTErpaia 2
Pa3nea 10. D1eMmeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BePOATHOCTEH 16
Tema 10.1 Coaep:xanue yueOHOro MaTepuasa 6
OcHoBHble  MOHATHA | OCHOBHBIC TOHATUSI KOMOMHATOPUKH. [lepecTaHOBKH, pa3MEIICHHUSI, COYCTAHMSI. 4 OK-01,
KOMOHMHATOPUKU IpakTnyeckoe 3ansTue 37. Penenue 3a1a4 1o TeMe «DIeMEHTHl KOMOMHATOPUKI 2 OK-02,
Tema 10.2 Coepkanue y4eGHOIro MaTepuaia 6 OK-03,
DJIeMEeHThI teopun | CoObITHE, BEPOSTHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BEPOSITHOCTEH 2 OK-04,
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BEPOATHOCTEM IIpakTuyeckoe 3ansaTHe 38.PenieHue 3a/1a4 0 ONPENEIECHUIO BEPOATHOCTEN OK-05,
IIpodeccnona/iIbHO-OPMEHTHPOBAHHOE CO/IepPKaAHHMEe (COdep:KaHHe MPHUKJIATHOTO MOIYJIs1) 4 OK-07
IIpakTuyeckoe 3ansaTue 39. BeposTHOCTh B mpodeccHoHaIbHBIX 3a4a4ax

Tema 10.3 Coaep:xanue yueOHOIro MaTepuasa 4

DneMEeHTbI JluckpeTHas cily4aiiHas BEIUYMHA, 3aKOH €€ PacIpeeIeHNs U YMCIOBbIE XapaKTEPUCTUKHI

MaTeMaTHYECKOU Bapuanuonnsiit psag. [lonuron wyactor u rucrorpamma. CTaTUCTUYECKHE XapaKTEPUCTUKH psaa 2

CTaTUCTUKU HaAOJII01aeMBIX TAaHHBIX
IIpo¢eccnonaibHO-OPHMEHTHPOBAHHOE COJEPKaHUe (COaepKAHHE NPUKJIIATHOTO MOAYJIs)
IIpakTuyeckoe 3ansitue 40. Pemenne mpakTHuecKux 3aaady Ha OOpaOOTKY YMCIIOBBIX IaHHBIX, 2
BBIYMCIICHUE UX XapaKTEPUCTHK.

Pa3jnen 11. YpaBHeHusi 1 HepaBeHCTBA 20

Tema 11.1 Coaep:xanue yueOHOIro MaTepuasa 14

OOmtme METO/IbI

pelenys ypaBHEHMH, | YpaBHeHHs. PaBHOCWIBHOCTD ypaBHeHHi. OOIIHMe NMpHEeMbl PELICHHUS ypaBHEHHIA. ParroHaibHbIC OK-01,

HEPABEHCTB, CHUCTEM | ypaBHEHHS U HepaBeHCTBa. MppallnoHalbHbIe YypaBHEHHSI I HEPaBEHCTBA 12 OK-02,

ypaBHEHHIA u | Meton unTepBanoB. ['paduueckuil mMeTon peuieHus ypaBHEHHH M HepaBeHCTB. [lokaszaTenbHble OK-03,

HEPaBEHCTB ypaBHeHHsI U HepaBeHCTBa.Jlorapudmuueckue ypaBHEHHs W HepaBeHCTBA.TpUTOHOMETpPHYECKHE OK-04,
YpaBHEHMsSI U HEPABEHCTBA.YpaBHEHHs] M HEpaBeHCTBa C MoayieM. HenuHelHble cucTEMBI OK-05,
YPAaBHEHUH U HEPABEHCTB. OK-06,

OK-07,

IIpakTuyeckoe 3ansaTue 41.JluHeiinble cucTeMbl YpaBHEHUI U HEPABEHCTB 2

Tema 11.2 Conep:xanue yueOHOIro MaTepuasa 6

Cocrasienue u | CocTaBiieHHE U pelIeHHE 3a/1a4 C IOMOIIBI0 YPaBHEHUN 2

pemieHue  3aaa4  C | [Ipo¢peccnoHAIBLHO-OPHMEHTHPOBAHHOE COAEP:KaHUe (COoAepKaHue NPUKJIIATHOT0 MOAYJIs)

OMOIIBIO ypaBHeHUH | [IpakTudyeckoe 3amsitme 42. CocraBieHHEe W pEIICHHE MPOPECCHOHAIBHBIX 337a4 C IOMOIIBIO 4
yYpaBHEHUI
IIpakTueckoe 3ansaTue 43. TOroBbIil YpoK M0 TeME «YpaBHEHUS U HEPABEHCTBA»

IIpomexyrounas arrectaums ( AnddepeHIHPOBAHHBIN 3a4eT) 1

IIpomexyTouHasi arrecTanus (JK3aMeH) 24

Bcero: 255
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3. YciioBus peaju3anvy NporpaMmmsl 001eo0pa3oBaTe/ibHONM JUCHUILIHHbBI

3.1. [{si peanu3anuu NporpaMMbl THCIUITHHBI JOLKHBI ObITh MPEIyCMOTPEHBI
cJenyIolue CrenuaabHble MOMeIeHusl:

Peanumszamus nporpaMMbl JTUCIHUIUIMHBI TpeOyeT HaJIW4YusA ydeOHOro KaOWHeTra
MaTEMaTHKH.

O6opynoBanre yueOHOTO KaOMHETA:

- TOCAJJOYHBIE MECTA 110 KOJMYECTBY 00yUarOIIUXCS;

- pabodee MecTo MpernoaBaTelis;

- KOMITICKT Y4eOHO-HATJISITHBIX TTOCOOMIA,

- KOMITJICKT JIEKTPOHHBIX BUJICOMATECPHAIIOB,;

- 3aJIaHUs JJ11 KOHTPOJIBHBIX PadoT;

- mpo(ecCHOHABEHO OPUCHTHPOBAHHBIC 3a1aHHS,

- MaTepuaJIbl SK3aMEeHa.

TexHU4YeCKHE cpecTBa OOYUCHHS:

- IEPCOHAIBHBINA KOMIIBIOTED C JIMIICH3MOHHBIM ITPOTPAMMHBIM 00ECTICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. MudopmanuonHoe odbecrnevdenue 00ydeHust
OcHOBHBbIE HCTOYHUKH:

1. boromonos, H. B. Anrebpa u Havayia aHaiauza: yueOHOE MocoOue M1l CpeTHETo
npodeccuonansHoro obpaszoBanus / H. B. BoromomoB. — Mocksa: M3gaTenbcTBO
FOpaiit, 2025. — 240 c. — (IIpodeccuonanproe odpazoBanue). — ISBN 978-5-534-
09525-8. — Texcr: anektponHbit // ObpaszoBarensHas miaTdopma KOpait [caiiT]. —
URL: https://urait.ru/bcode/511954

2. boromonos, H. B. MaremaTtuka: ydeOHUK I cpeaHero mpodeccuoHaabHOTO
obpazosanus / H. B. boromornos, I1. . Camoiinenko. — 5-e uzza., nepepad. u gom. —
MockBa: MzparensctBo HOpaiit, 2025. — 401 c¢. — (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-534-07878-7. — Tekct: DBIEKTpOHHBIA //
O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511565

3. boromonos, H. B. Ilpaktuueckue 3aHsATHs Mo MaremaTuke B 2 4. Yacte | :
yueOHOe  mocobue i CpelHero  npogecCHoHalIbHOrOo  oOpazoBaHus  /
H. B. boromomnoB. — 11-¢ u3a., nepepad. u gon. — Mocksa: M3narensctBo FOpaiiT,
2025. — 326 c¢. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08799-4.
— Texcr: snextponHsni // OOpa3oBatenpHas maTdopma IOpailt [caiiT]. —
URL: https://urait.ru/bcode/512668

4. boromomnos, H. B. IlpakTtuueckue 3aHATHS mo MaremMarvke B 2 4. Yacte 2:
yaeOHOe mocobwe sl cpeaHero  mpodecCHOHAIbHOTO  oOpazoBaHus — /
H. B. boromonoB. — 11-e u3zn., nepepad. u gon. — MockBa: U3natensctBo FOpaiiT,
2025. — 251 c¢. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-08803-8.
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— Texcr: onexktponnsiii // O6pazoBatenbHas matdopma HOpait [caiit]. —
URL: https://urait.ru/bcode/512669

5. Kpemep, H. IlI. Marematuka ansa kosuiemxeit: yaeonoe nocooue ans CITO / H.
. Kpemep, O. I'. KoncrantunoBa, M. H. ®punman; nox pen. H. L. Kpemepa. — 11-
e u3a., nepepad. u npon. — M.: MUznatensctBo FOpaiit, 2025. — 362 c. — (Cepus:
[IpodeccnonanbHoe oOpazoBanue). — ISBN 978-5-534-15601-0. Pexxum pocrtyma:
https://urait.ru/.

JlonoJIHUTeIbHbIE HCTOYHUKM:

1. Hayuyno-nonynsapHubiii  ¢dusuko-marematuueckuit  xypHan «Ksant»y. @Dopma
nocryna: http://kvant.ras.ru

2. Hayunsii KypHa «CryneHyeckuiny. dopma JOCTyIIA:
https://sibac.info/journal/student

3. Bcepoccuiickue wuHTepHeT — onmMmnuansl. Popma nmoctyma: https://online-
olympiad.ru

4. Enunas xomnekuuss uudpoBbIx oOpa3oBaTenbHbIX pecypcoB. dopma noctyna:
http://school-collection.edu.ru

5. Hayunas snektponnas 6ubnuorexa. @opma gocryna: https://elibrary.ru

6. OTkpbITHIN KOJIIEK. MaTtemarnka. @opma moctyma: https://mathematics.ru

7. TloBTopum matematuky. ®opma noctyna: http://www.mathteachers.narod.ru

8. CnpaBOYHMK 10  MaremaTuke Juisi  WKOJIpHUKOB.  dopma  jmocryna:
https://www.resolventa.ru/demo/demomath.htm

9. Cpennss MaTemMaThyecKas UHTEPHET IKOJIA. dopma JOCTYTIA:
http://www.bymath.net

10.®enepanbubiii moptan  «Poccuiickoe  obpazoBanume». @Dopma  gocryna:
http://www.edu.ru
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4. KoHTpOJIb ¥ OLIEHKA Pe3yJIbTATOB 0CBOCHUSA 0011e00pa3oBaTeIbHOIM

AUCHUIIJINHbBbI

KOHTpOJII) H OHECHKA PE3YyJIbTaTOB OCBOCHM:A 06IHGO6pa3OBaTCHBHOﬁ JUCTTHNITIINHBI

pacKphIBalOTCA  4epes

AUCHUILIMHAPHBIC

pe3ysbTaThl,  HANPABJICHHbBIC

Ha

dbopmupoBaHre OOMMX U MPO(PECCHOHATBLHBIX KOMIETSHITMN 10 pasjaeiiaM W TeMaM

coJiepKaHusl y4eOHOTO MaTepurania.

Oo6masi/mpodeccuoHaabHas Pa3nen THm olleHOYHBIX MEPONPHUATHS
KOMIETeHI[UsI
OK 01. Beibupatb ciocoObI penieHus P 1, P 2, P| TectupoBanue
3ana4 npodeccronantbHoOM AestensHocT | 3> P 5, P 6, | Vernmit ompoc
NIPUMEHUTEIIBHO P'7, P 8, P| Maremarnueckuit JAKTAHT
K Pa3JIMYHBIM KOHTEKCTaM ?’1 P10, P CamocrosTenbHas padora
JuddepeHnrpoBaHHbIN 3a4eT
BeinonHenue sK3aMeHaIMOHHBIX
3aJaHuN
OK 02. Mcnonb30BaTh COBPEMEHHBIE P 1, P 2, P| TecrupoBanue
CPEJICTBA MOKMCKA, aHAIIN3a U 4, P 5, P 6, | Vcrmwii onpoc
WHTEpIpeTaui HHHOPMALIUH, U P'7, P 8, P| Maremarnueckuit auxrant
UH(POPMALMOHHBIC TEXHOJIOTHH IS ?’1 P10, P CamocrosTenbHas padora
BBITOJIHEHUS 33124 IPOPECCUOHATTLHON JuddepeHumrpoBanHbIi 3a4eT
JeSITeIIbHOCTH BeinonHenue sK3aMeHaIMOHHBIX
3aJaHuN
OK 03. IlnanupoBath 1 peain30BbIBaTh P 1, P 2, P| TecrupoBanue
co6CTBEHHOE TPO(ECCHOHATHLHOE U 3, P4, PS5, | VYerasii onpoc
JINYHOCTHOE Pa3BUTHE, P 6, P 7, P| Maremarnueckuit JAKTAHT
HPEINPUHIMATENBCKYIO ICATEIIEHOCTD B g’ 1P1 %, P10, CamocrosTenbHas padora
npodeccuoHabHOU chepe, JuddepeHnrpoBaHHbIN 3a4eT
UCIIOJIB30BaTh 3HAHUS 110 (PUHAHCOBOU BeinonHeHue sK3aMeHaIMOHHBIX
IPaMOTHOCTH B Pa3IMYHBIX KHU3HCHHBIX 3aJJaHuN
CUTYyaIHsIX
OK 04. DddexTuBHO P 1, P 2, P| TecrupoBanue
B3aUMOJICIICTBOBATh U PabOTATh B 3,P4,P5,P| Verasii onpoc
KOJUIEKTUBE U KOMAaH/IE 6, P 7, P8, | Maremarnueckuit JAKTAHT
P9, P10, P
1 CamocrosTenbHas padora

JuddepeHnrpoBaHHbIN 3a4eT
BrinmonHenue sx3aMeHaIMOHHBIX
3aJaHun3agaHui

OK 05. OcyuiecTBisTh yCTHYIO U
NUCbMEHHYI0 KOMMYHHUKAIMIO Ha
rOCyJIapCTBEHHOM sI3bIKe Poccuiickoin
Ddenepaliv ¢ yueToM 0coOeHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOI'O KOHTEKCTa

[S—
“l\)
o> g

= g W g
)

— g O
L v

TectupoBanue

YeTHBI o1poc
MareMaTu4ecKuil TUKTaHT
CamocrosTenbHas padboTa

JuddepeHurpoBaHHbIN 3a4eT
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Brimmonraenue 3K3aMCHAIlMOHHBIX

3alaHUI
OK 06. IIposiBnaTh rpak1aHCcKo- P 1, P 5, P| TecrupoBanue
aTPUOTUYECKYIO MTO3UILHUIO, 6, P 7, P 8, | Vernprii onpoc
JIEMOHCTPHUPOBATH OCO3HAHHOE P9, P11 MaremaTH4eCcKUid JUKTAHT
MOBE/ICHNE Ha OCHOBE TPAJAUIIMOHHBIX CamocrosiTenbHas paboTa
o0IL1eUeoBeYeCKUX [IEHHOCTEH, B TOM JuddepeHunpoBaHHbIN 3a4eT
YHClie C Y4eTOM FapMOHH3AITHI BrinmonHenue sk3aMeHaIMOHHBIX
MEXHAIIMOHAIBHBIX U MEKPETUTHO3HBIX 3a/laHui
OTHOIICHU, TIPUMEHATh CTaHAaPThI
AHTUKOPPYILIUOHHOTO MOBEACHUS
OK 07. ConeiicTBOBaTh COXpaHEHUIO P 1, P 2, P| TecrupoBanue
OKpY’KaroIleu cpesl, 3,p4 VYcTHbI onpoc
pecypcocOepexeHHI0, MPUMEHSITh P5 P6 P MatemaTrueckuii JUKTaHT
3HaHMS 00 U3MEHEHHUH KIIMMaTa, 7, P 8, P9, | CamocroarensHas pabora
MPUHIUITIEI OepekMBOro npousBojactea, | P 10, P 11 JuddepeHnrpoBaHHbIN 3a4eT

3¢ peKTUBHO IEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITUSIX

BrinmonHenue 3x3aMeHaMOHHBIX
3aJIaHUN
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PEILEH3US
na paGouyio nporpammy 061eodpazoBaATEILHOH IHCHHILIHHDI

«Marematukay s cnennadabruoctTu: 23.02.04 Texnuueckass  HRCHayaTanms
0/TbEMHO-TPAHCTIOPTHBLIX ,CTPOUTEJILHBIX , JIOPOKHBIX MalllUH H 00opy10BAHNA
( mo orpacjam).

Pabouas porpaMmma 00111e00pa3zoBaATC/ILHOM JIMCTIMTLTHH B
«MaremaTukaypazpaborana  Ha  OCHOBC  (eaepajibHOIO  TFOCYAapCTBCHHONO
00pa3oBaTE/ILHOIO CTAHAPTa CPS/IHETO 0011ero 00pa3zoBatusi U ¢ YUCTOM HIPUMCPHOI
nporpaMmbl 0011100Pa30BATCABHON JIMCIHIIWHBI "Maremaruka' Juist CliciMaibHoCTH
23.02.04 TexHuueckas OSKciuiyaTains  1OJIbCMHO-TPAHCHOPTHBIX ,CTPOUTCIILHBIX .
JIOPOKHBIX MallMH 1 000py/10BaHust ( 110 OTPACAM).

B paGoueil nporpaMme J1aHo COICPARAHNE H3JlaracyMoro Marepuasia L
OBJIAJICHUS KOHKPETHLIMH 3HAHWUSAMHM 110 [IPCJIMETY M TPUMCHCHUS CT'O B
[PAKTHUYECKOH JiesTe/IbHOCTH. IporpaMma ColepikuT HeTKO chopmMyJIHpOBaHHbII
KOHCUHbBIN pe3yJibTaT 00yucHUs: 3HaHUs, YMCHUA, COOTBCTCTBYIOHIHMC Md1OC.

CTpyKTYpa 1pOrpaMMbl  COOTBETCTBYET TPC/IbABISCMbIM TpehoBaHnaAM ¢
COJCPAKUT:  TEMATHUECKHI  T1aH  JIMCIMIUIMHBL, - TPEOOBAHNA K MHHAMATLIOMY
MatepuaibHo-TexHudeckomy obecneucnnio. Kpome 10ro, oHa CoACPKUT KOHTPOJIL H
OICHKY PE3YJIbTaTOB OCBOCHMS JIMCIMILIMHbL, KOTOPhI BKjOHACT (hOpMbI U MCTO/1h
KOHTPOJIS M OLIEHKH pe3ylibTatoB 00yueHus. M3yueHue nporpammbl fipejlycMarpuiact
PENPOAYKTHBHbIH M IIPOJLYKTHBHbIH YPOBCHbL YCBOCHHS yuehHOro MatepHaa.

Matepuan  paboucit  nporpammbl  0011€00pa30BaTe/IbHON  JIMCIUILIHITbI
«MaremMaTHKa»palmoHaibHO U YETKO pacipe/iesiéH 110 BPEMCHHM, 110 COJICPKANHIO |
Hanpasienusm. Pazpadotunkamu  110j100pana remMaTHKa 1pakTHHCCKHUX 3asiTH W UTO

ITO3BOJIACT C(l)OpMHDOHE\'I‘h HEOOXO/IMMbIEC YMCHHA U HABbBIKH.

PaGouas nporpamMma peckomcijloBaHa K IPUMEHCHHIO B YUPCHJICHHAX CHO s
crenmanbiocTu: 23.02.04 Texuuueckas — HKCIIyaTalus  MOJEMHO-TPAHCIIOPTHLIX.
CTPOMTEIILHBIX , JIOPOKHBIX MalllH M 000py10Batins (10 0Tpac/ism).

Ipenonasaresnn  TBIOY KK « TUXOPCIHKUI TEXHPKYM OTPACICBRIN TEXHO/IO! Mil»

M.H. Anpsitknnia
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PEILIEH3US
na patouyio nporpammy o01meodpazoBaTeSbHON IHCIHILIHHDI
«Maremaruka» s CNENHANBLHOCTH 23.02.04 Texunueckan

IKCIIYATANUSE  MO/ILEMHO-TPAHCHOPTHLIX ,CTPOHTEIBLHBIX , JIOPOKHBIX MAUIHH
1 0DopyoBaHust ( 110 oTpac/iaMm).

[Ipejutaraecmasi  pabouas nporpamma  00111€00pa3OBaATCIBHON  JIMCIUITINHbI
«Marematika» paspaborana Ha ocHoBe  (dejepasibHOIO  FOCY/IAPCTBCHHONO
o0pa3zoBare/ibHOI0  cTamjiapra CpejiHero  npo(eccHoHaANLHOr0  00pa3zoBaHus H ¢
YUCTOM HPUMEPHO# TIporpamMMbl 0011ico0pa3zoBaTe/Ibio nciniuInbL «Maremarukar»
YTBEPK/ICHHOM Ha 3ace/lannk COBCTA 110 OICHKE COJACPKAHUS U KaUCCTBA HIPUMCPHbIX
pabounx mnporpamm 00111e00pa3zoBaTEILHOIO U TYMAHUTAPHOIO MKJIOB CPCIHCTO
npodeccuonannioro odpasosanus [Iporokos No 14 o1 30 nosdps 2022 1.

O6mieobpazoBateibias aucimnanna «Maremaruka» sBAsSCTCs 0083a1CIILHOMN
4ACTHIO 00111€00Pa30BATCILHOIO IIMK/IA 00PA30BATE/ILHOHU POIPAMMbI B COOTBCTCTBHH
¢ OI'oC cneumansbuocru: 23.02.04 Texuuueckas — IKCrUryaralms O/ IHLEMHO-
TPAHCIOPTHBIX ,CTPOUTCILHBIX , JIOPOAKHBIX MALIUH U 000PY10BaHUS ( 110 OTPAC.ISIM ).

PaGouast nporpamma paccuurada Ha 217 ay/MTOPHbLIX 4aca, B TOM 4ucic 80
yacoB PAKTHUCCKUX 3aHATHH, W COJCPAKUT 1acnopt padoycH  1porpammbl.,
PacKpbIBAIONIMH 00J1aCTh IIPUMCHCHUSE 1IPOrPAMMbI, 1ICJIH 3a/1a4K JIMCLMIINHbBL, @
TAKKE KOJIMUECTBO 4acOB Ha OCBOCHWE NMporpaMMbl. lTeMaruueckui ruian oTpaxkact
cojiepKatHue y4eOHOI'o MaTepHualia, epeycHh HPaKTUUYECKUX 3aHaTHH,

3j1ech  TAKKE  YKa3aHbl  YCIOBHS  peaju3aliiu  NPOrpaMmbl  JIMCILMITLIHH b
TpeboOBaHUS K  MHHUMAJILHOMY — MATCPUAILHO-TEXHUUECKOMY — olecleUcHUIo, K
opranuzaiuu  o0pazoBaTe/bHOIO Ipollecca, K MHOOPMAIMOHHOMY  00CCHCHCTHIO
O0OyUYeHHUS M T.J.

Pe3yjibratoMm  OCBOCHMSI  1IPOIPaMMbl  JIMCHHIUIHHBL  SBJSICTCS  110JYHCHHC
obydarolmUMmues  3uabuid - M yMCHUH,  oOecleUnBalOUX — OBJIQJACHHC  OOIIHMH

KOMIICTCHIITUAMHK 110 ClICIIHAJILHOCTH. KOHTPOJ]I: W OICHKA pe3yJIbTaToOB OCBOCHHA

yUucOHOH IMCHMILIMABI TAKAKE CO/lepKaTes B [IPOrpaMmme.

Petensent: s ICF . Mounypa, niperiojiasarceiinb TTKT  duanasa PEYITIC
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