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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI JUCIUATLIUHBI
«AHIUBUIYAJIBHBIN ITPOEKT»

1.1 MecTo THCHUILIAHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMBbl:

VYyebnas mucuuruiiHa «HMHOusudyanvuolii npoekmy SBISETCS 00S3aTEIHHOM YaCThIO
00111€00pa30BaTENBHOrO UKJIA OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTeIbHON MPOTrPaMMBI 10
crenpanbHocTH 11.02.17 «Pazpadomka 31eKmpoHHBIX YCIPOUICIE U CUCHEM)

Pabouas mporpamMma aucummiiuHel paszpaborana B coorBerctBuM ¢ PI'OC cpennero
obmero ob6pazoBanus ¢ ydetom PI'OC CIIO mno cnemmanbHoctd 11.02.17 «Pa3zpabomka
INEKMPOHHBIX YCMPOUCME U cucmem) ¢ yaetoM TpedoBanuii [lonoxxenus 06 WHAMBHUyaTbHOM
npoekre (ydeOHOE wHCcleoBaHWE WIM YUeOHBIH MPOEKT) OO0y4arommxcs IO OCHOBHBIM
npodecCHOHATBLHBIM ~ 00pa30BAaTENbHBIM  MPOTpaMMaM  CPEJHEro  MpoeCCHOHAIBLHOTO
obOpasoBaHwUsl.

Jucnunuinna HanpasieHa Ha ¢opmupoBanre OK no cnenuanbHOCTH:

Koo Haumenoeanue komnemenyuu
KomnemeHnyuu
OK-01 Bribupate  cmocoObl  pemreHuss  3amad npodecCHOHaTbHOW A TeThHOCTH
MMPUMCHUTCIILHO K Pa3JIMYHbIM KOHTCKCTaM
OK-02 Hcronb30BaTh COBPEMEHHBIC CpEACTBA IOWMCKA, aHalM3a W HHTEPIpETallid

uHpOpMauK ¥  WHPOPMALMOHHBIE TEXHOJOTMM JUIS  BBIIOJHEHHUS  3ajad
npo¢ecCHOHAIBHON e TeIbHOCTU

OK-03 [InannpoBaTe M peaan30BLIBATE COOCTBEHHOE MPOQECCHOHATBHOE W JIMYHOCTHOE
pasBUTHE, TPEANPUHUMATENBCKYIO JAEATENBHOCTh B TNpodeccroHambHON cdepe,
WCIIOJIb30BaTh 3HAHUS 110 TPABOBOM M (MHAHCOBOM TI'PaMOTHOCTH B Pa3IMYHBIX
JKM3HCHHLBIX CUTYyalludX

1.2. leau 4 3a1a44 OCBOEHUS TUCHUILIUHBI:

WMHanBUyalbHBIA IPOEKT MpecTaBiseT coboit oco0y GopMy opraHuzanuu AeITeIbHOCTH
oOydaromuxcsi: y4eOHOE HCCIIE[JOBaHME WIM Y4YeOHbIM MNpoekT. MHIuBUIyadbHBIH MPOEKT
BBINOJIHSACTCST O0YYaloIUMCsl TOJ] PYKOBOJACTBOM IpemnojaBareist ¥ odopmisieTcss B BHJE
KOHEYHOT'0 IPOAYKTa

[{enbro MHANBUIYaTbHOTO NIPOEKTA SABJIAETCS:

- pa3BUTHE y 00YYAIOIINUXCS TBOPUECKUX CIIOCOOHOCTEI;

- MOBBIIEHHE  E€CTECTBEHHOHAY4YHOH, HUCTOPUYECKOW, KYJIbTYpPHOM TI'PaMOTHOCTH
00yJaromuxcs;

- MOBBIIIEHNE MOTHBALIMK 00YUaIOMIUXCs K OBJIQJCHUIO OOLUIMMHU, TPOpECCHOHATIBHBIMM,
IPEIITPUHUMATEIBCKUMHU U IPYTUMH HaBbIKaMU;

— BBISIBJICHHE, PA3BUTHE U MOAJIEPKKA OJaPEHHBIX JIeTEH.

3agauaMyi MHIUBUAYaJIbHOT'O IPOEKTA ABISIOTCS: (OPMHUPOBAHUE MHTEpEca 00yUaroImuXCs
K TPOEKTHOM U HCCIeNoBaTeNIbCcKOW paboTe; pa3BUTHE HABBIKOB HAMUCAHUS Yy4eOHBIX
UCCIIEIOBATEIbCKUX paboT; MOTHBHpPOBAHME OOYYAIOIIUMXCS K OCO3HAHHOMY OCBOCHMIO HX
OyymIen CrenruaTbHOCTH.
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1.3 Ilnanupyemble pe3yJbTaTbl OCBOEHHMsI 001I€00pPa30BATEIbLHOM AUCUUILIMHBI B
coorBercTBMU ¢ PI'OC COO
1.3.1 O0uue pe3yabTarhl

B uacmu mpyooeozo éocnumanus:
- TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOIIO0HE;
- FOTOBHOCTh K  aQKTUBHOM  JEATENIbHOCTH  TEXHOJOTHMYECKOH M COLIMAJIbHOU
HAIPAaBIEHHOCTH, CHOCOOHOCTh MHUILIMHUPOBATH, IUIAHUPOBATH U CAMOCTOSITENIBHO BBIIOJIHATH
TaKyIo JICSITeTbHOCTD;
- MHTEpPEC K pa3InuHbIM chepam npodeccuoHanbHON AeSITENbHOCTH.

B obnacmu yennocmu nayunozo no3nanus:
- c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd ¥ OOIIECTBEHHON TPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTEe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;
- COBEPIICHCTBOBAHNE  S3BIKOBOM W YUTATEILCKOH  KYJIBTYpPBl KaK  CpelCTBa
B3aMMOJICHCTBHS MEXKY JTIOABMH H ITO3HAHUS MHUPA;
— OCO3HaHWE IIEHHOCTU HAYYHOU JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBIIATH NMPOECKTHYIO U
HCCIICIOBATEILCKYIO ACSITSIILHOCTh HHIUBUIYATBHO U B TPYIIIIE;

B obnacmu oyxoeno-upascmeenno2o 60cnumanus:
- c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS;
- CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;
— OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOWYUBOTO OYAYIIETO.

B uacmu zpasxcoanckozo éocnumanus:
- OCBOCHHBIC OOYYAIOMIMMHKCS MEKIIPEJIMETHBIC TIOHATHS W YHUBEPCAIbHBIC Yy4eOHBIC
NEHCTBUS (PETYJIATUBHBIE, TO3HABATEIbHBIC, KOMMYHHUKATHBHEIC),
— CIOCOOHOCTh WX HCHONB30BaHUS B TMIO3HABATEIIBHOW U COIMANIBHON MpaKTUKE,
TOTOBHOCTh K CaMOCTOSITENIFHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YY€OHOU IESTeNbHOCTH,
OpTraHU3aIHi Y4eOHOTO COTPYAHHYECTBA C TIETArOTHICCKIMH PAOOTHHKAMHU U CBEPCTHUKAMH, K
YYacCTHUIO B TOCTPOCHUN WHINBUAYAIBHON 00pa30BaTeIbHOM TPACKTOPHUH;
— OBJIQJICHUE HaBBIKAMU  Y4YEOHO-HCCIIEAOBATEIIbCKON, TPOEKTHOM H  COLUAIBHOMN
JESTSIIbHOCTH.

Osnadenue yHugepcaibHuIMU Y4eOHBIMU NOZHACAMENbHBIMU 0CUCIBUAMU:

a) bazosvie n02uvecKue Oetcmeust:
— CaMOCTOSITENNLHO (DOPMYTHPOBATh M aKTyalIM3UPOBaTh NpoOIEeMy, paccMaTpUBaTh €€
BCECTOPOHHC;
— yCTaHABIMBATh  CYIIECTBEHHBIM TMPU3HAK WIM  OCHOBAaHUSA [UISI  CPaBHEHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;
- OTIPECIIATH TENIH JCATSILHOCTH, 33]]aBaTh MapaMeTPhl K KPUTEPUH UX JTOCTHKEHUS,
- BBISBJISATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBACMBIX SIBIICHUSX
- BHOCHUTH KOPPEKTHBBI B JCSATCIHHOCTH, OIICHUBATH COOTBETCTBHE PE3yJIbTATOB IICIISM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;
— pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPoOieM

0) bazoevle ucciedosamenbckue Oeucmeust:
- BJIQJICTh HABBIKAMHU YYeOHO-HCCIICTOBATEIIBCKOW U TIPOSKTHOW JCSITEILHOCTH, HABBIKAMH
paszpelrieHus mpoodsieM;
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- BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIE CBS3M M aKTyalU3UpOBaTh 3aJadyy, BbIABUTaTh
TUIIOTE3Y €€ pelIeHMs, HAaXOIUTh AapryMEHThl [JIs J0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,
- aHAJIM3UPOBATh TMOJYyYEHHbIE B XOJAE pEUICHHs 3aJaud pe3yJbTaThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
- YMETh MEPEHOCUTh 3HAHUS B [O3HABaTEJIbHYI0 M  MPAKTUYECKYI0  OO0JacTH
KU3ZHEACSITEIBbHOCTH;
- YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;
- BBIIBUTATh HOBBIE HJI€H, MpeJlaraTh OPUTMHAIBHBIE MTOAXOAbl U PEIICHNUS;
- CIOCOOHOCTH MX MCHOJIb30BaHUS B IO3HABATEILHOM U COLIMATILHON MPAKTHKE

8) paboma c ungopmayuei.
— BNIQJIETh HAaBBIKAMU TMOJy4eHHUS HHPOpPMAIMM H3 HUCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh TIOUCK, AaHalu3, CUCTEeMATHU3alMI0 U HHTEPIPETAIHI0
uH(GOpPMAIIUN PA3IMIHBIX BHIOB U OPM MPEIACTABICHUS;
— CO3/1aBaTh TEKCThl B Pa3NIUYHBIX (opMaTax C y4yeTOM Ha3HauYeHUs HHGOpPMALUH H
[EJIEBON ayTUTOPUH, BBIOMpAasi ONTUMAIbHYIO0 (pOpMY IIPEICTaBICHUS U BU3YyaIH3alUH;
- OIICHHUBATH JIOCTOBEPHOCTH, JISTUTHMHOCTh MH(POPMAIH, €€ COOTBETCTBUE MTPABOBBIM U
MOPaTbHO-3THYECKUM HOPMaM;
— UCIIOJIb30BaTh CpeACTBa HH(GOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTUHA B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECYpCOCOCPEKECHHMSI, TTPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacCHOCTH;
- BIIQJICTh HABBIKAMU PACIIO3HABAHWS H 3alIUThl HHPOpMAIUHM, HWHOOPMAITMOHHOMI
0€30MacHOCTH JTUYHOCTH

Osnadenue yHueepcanbHolMu pecyiamueHbIMU 0eUCMEUAMU:

a) camoopeanuzayus:
— CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIbHYIO NESTEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIbHOW JIEATEIBHOCTH W
YKU3HEHHBIX CUTYaITUsX;
— CaMOCTOSITENTFHO COCTABJIATH IJIAH PELICHUSI TPOOIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;
— JlaBaTh OLEHKY HOBBIM CHUTYAIHIM;
- croco6cTBOBaTh (HOPMHUPOBAHHIO U TIPOSBICHUIO IIMPOKOW OSPYIUIMU B Pa3HBIX
00JacTsX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYIbTYPHBIH YPOBEHB;

0) camoxoHmpon.
— MCIOJIb30BaTh IPUEMBI pe(ICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;
— yMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIIEHUS TI0 UX CHIKEHUIO;

8) IMOYUOHANBHDIL UHMEILIEKM, NPeONoNa2arouull ChOPMUPOBaAHHOCb!
- BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHHE K JOCTIDKEHUIO IIETH U YCIeXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH, MCXO/IS U3 CBOMX BO3MOXHOCTEH;
— COLIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIOCOOHOCTh BHICTPAWBATh OTHOIIEHUS C APYTUMU
JIFOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC M pa3penraTh KOHQINKTHI
— TOTOBHOCTBH K CAMOPa3BUTHIO, CAMOCTOSITEIHHOCTH M CAMOOTIPEICTICHHIO;
— OBIIaJICHHE HAaBBIKAMU  y4eOHO-UCCIIEOBATENbCKOM, TPOSKTHOW W  COLMAaIbHOU
JeSITEIIbHOCTH;

Osnadenue yHugepcanbHblMu KOMMYHUKAMUBHBIMU OCHUCMGUAMU:

0) cosmMecmHas 0esimebHOCHb.
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- MOHUMATh U UCIIOIH30BATh IPEUMYIIECTBA KOMAH/IHOW M MHIUBHUyaIbHON pabOTHI;

- NPUHUMATh eI COBMECTHOW JAEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JCUCTBHS IO €€ JIOCTM)KEHHIO: COCTAaBIIATh IUIAH JCHCTBHM, PAaCHpENeNiTh POIH C YYETOM
MHEHHUI y4aCTHUKOB O00OCYKJaTh Pe3yIbTaThl COBMECTHON PabOTHI;

- KOODIMHUPOBATh M BBIIONHATH pabOTy B YCIOBUSX PEAIBHOTO, BHUPTYalIbHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIATh IMO3UTHBHOE CTPATETUUYECKOE IMIOBEJICHHE B PA3IMYHBIX CUTYaIUX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATUBHBIM.

1.3.2 IncuunimHapHbie pe3yabTaThl:

-BJIaJIETh METOJIaMHU JI0Ka3aTeIbCTB, aIrOPUTMaMU pELICHMs 3aJad; yMEeHHE (HOpMYyJIHpOBATh
OIpeieNIeHus, aKCUOMBI M TEOPEMBI, IPUMEHSATh UX, IPOBOAUTH JJOKA3aTEIbHbIE PACCYKACHUS B
XOJI€ peLIeHMs 3a/1a4;

- yMeThb ONEpUPOBaTh MOHATUAMH: CTENEHb 4YUCIA, JIorapu(M YHCIa; yMEHHE BBINOJIHAThH
BBIUUCIICHHE 3HAYCHWH W TpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHSAMH M Jorapupmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUN;

- yMETb OINEpUPOBaTh MOHATUSMU: PpALUOHAIBHBIE, HppalMOHAIbHbIE, [10Ka3aTeIbHbIE,
CTETEeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yMeTh ONEpUPOBaTh MOHATUAMHU: (QYHKUIWS, HENpepbiBHAS (QYHKIUS, POWU3BOIHAS,
nepBooOpa3Has, ONpEAEICHHbIM HHTErpai; yMeTb HaXOAUTh IPOM3BOJAHBIE 3JIEMEHTAPHBIX
(GyHKIMHI, UCIIONIb3YSl CIPABOYHBIE MaTEpUalbl; UCCIEAO0BATh B MPOCTEHIINX CIIydasix (YHKIUU
Ha MOHOTOHHOCTb, HAaXOJIUTh HAuOOJIbLIME M HaMMEHbIIME 3HaueHWs (YHKUMHA; CTPOUTh
rpaUkd MHOTOYJICHOB C MCIOJb30BAaHUEM almapara MaTeMaTH4YeCKOro aHalnu3a; MPUMEHSTb
IIPOU3BOJHYIO IIPHU PELIEHUU 3a/1a4 Ha JIBUKEHUE; PEIaTh NMPAKTUKO-OPUEHTUPOBAHHBIE 3a7jaun
Ha HauOOJIbILINE Y HaUMEHBIIINE 3HAUEHUs], Ha HaX0X/IEHHUE TyTH, CKOPOCTH U YCKOPEHUS;

- yMeThb ONEpUpOBaTh TMOHATHAMM: palMOHANbHAs (YHKIUSA, IOKa3aTenabHas (QYHKLUS,
cTenieHHast (QyHKIUs, Jorapugmuueckas QyHKIUS, TPUTOHOMETpHUeckue (QyHKIMH, oOpaTHbIE
(GyHKLIMU; YMEHHME CTpPOUTh TIpadUKU H3YyYEHHBIX (QYHKLUH, HCMONb30BaTh TrpaduKud MpU
M3YYEHUHU MPOLECCOB U 3aBUCUMOCTEH, MPU PELIeHUH 33134 U3 JPYTUX y4eOHBIX MPEIMETOB U
3aJa4 U3 peanbHOM KU3HH; BbIpaXaTh (JOpMyIaMH 3aBUCUMOCTH MEX/1y BeJTMUNHAMM;

- YMETh pelaTh TEKCTOBBIE 33[Ja4l Pa3HbIX TUIIOB (B TOM YHCII€ HA IPOLEHTHI, JOJU U 4acTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB W YCIYT, HAJlOTH, 3aJlaud U3 OOJIaCTH YMNpaBJICHUS
JIMYHBIMU M CEMEUHBIMHU (PMHAHCAMM); COCTABIISITh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U MX
CUCTEMBl 110 YCIOBHMIO 3aJayd, MCCIEAOBAaTh IOJIYYEHHOE PEIIEHHE U  OLEHUBATh
IPaBJONOI00HOCTb PE3YJIbTATOB;

- yMeTb ONIepupoBaTh MOHATHAMHU: CpelHee apuMeTHdyeckoe, MeauaHa, HauOoibllee u
HalMEHbIIIEEe 3HAUCHUs, pa3Max, JAUCIEpPCHs, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEThb U3BJIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIMIO, NPEACTABICHHYIO B TabiuIax, Ha
auarpammax, rpaukax, OTpPaKaloIllyld CBOWCTBAa pealbHbIX MPOLECCOB U  SBIICHUH;
NpPEeICTaBIATh WH(POPMAIMIO ¢ TIOMOIIBIO TAONUIl M JUarpamMM; MCCIIEA0BaTh CTaTHCTUYECKHE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpapUuecKux METOA0B U 3JIEKTPOHHBIX CPEJICTB;

- YMeTb OINEpPHUPOBATH TMOHATHUAMHU: CIY4YalHBIA ONBIT U CIy4ailHOE COOBITHE, BEPOATHOCTh
CIIy4ailHOrO COOBITHSI; YMEHHUE BBIYMCIATH BEPOSTHOCTH C HCIHOJIB30BAaHHUEM TIpapUuecKux
METO/IOB; MPHUMEHATh (OPMYNBI CIIOKEHUS M YMHOXEHHMS BEpOATHOCTEH, KOMOMHATOpPHBIE
dakTtel U (opMmynbl HpHU pElIeHUWH 3a7ad; OIEHHBAThb BEPOSITHOCTH PpEATbHBIX COOBITHI;
3HAKOMCTBO CO CJIy4alilHBIMM BEJIMYMHAMM; YMEHHME NPHUBOIUTH IPUMEPHI NPOSIBICHUS 3aKOHA
00JBIINX YKCEN B IPUPOIAHBIX U OOIECTBEHHBIX SIBIICHUSX;
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- YMETb OIEpUPOBATH MOHATHAMM: TOYKA, IpPsMas, IUIOCKOCTb, IPOCTPAHCTBO, ABYI'PAaHHBIN
YIoj, CKpPEIIMBAIOLIMECS MpsMbIC, NapAJUICIBHOCTh U IMEPHEHIUKYISAPHOCTh IPSMBIX U
IUIOCKOCTEM, Yrojd MEXAY IPSAMBIMHM, YroJdl MEXAYy MHpPSAMOM M IUIOCKOCTBIO, YroJl MEXAy
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE MEXAY IIPSAMBIMH, PACCTOSHUE
MEXy IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh [IPU PELICHUHU 3a/jau U3yUCHHbIE (DAKTHI U TEOPEMBbI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MepPbl 00bEKTOB OKPYXKAIOIIET0 MUPA;

- YMeTb OIIEpUpPOBaTh MOHATUSAMH: MHOIOIPDAaHHMK, CEYEHHE MHOIOIpaHHHMKa, KYO,
napaieNenurne, pu3Ma, nupamuaa, Gurypa u moBepxXHOCTb BpaLIeHUS, IIHJIUH/IP, KOHYC, 1Iap,
chepa, ceueHus (UIypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LUWIMHApPA, KOHYcCa,
IUIOINAb TOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, HWIMHIPA, IUIOMAAb chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapaljielienuIea, NUpaMubl, IPU3Mbl, HWIMHAPA, KOHYyca, L1apa; YMEHUE
n300paxxaTb MHOTOTPAHHUKU U MOBEPXHOCTU BPAIICHMS, UX CEUYEHHUS OT PYKH, C IOMOIIbIO
YEpPTE)KHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CPEICTB; YMEHHE paclO3HAaBaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH IIPABUIIBHBIC MHOTOIPAaHHUKY;

- yYMEThb ONEpUPOBATh IOHATHUAMHU: [ABIKEHHE B TIPOCTPAHCTBE, MMOMOOHBIE (UTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILICHHE IUIOLIA/eH IMOBEPXHOCTEH M 00BEMOB IOAOOHBIX
¢buryp npu penieHuu 3aaay;

- YMETb BBIUUCIIATH I'€OMETPUYECKUE BEJIWYMHBI ([UIMHA, YroJl, IUIOIAdb, OOBEM, IJIOLIA]b
MIOBEPXHOCTH ), UCTIONB3Ys U3y4eHHBIE (DOPMYITBI U METO/IBI,

- YMETh ONEpUPOBATh MOHATHUSIMM: NPAMOYrOJbHAs CUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPJIMHATHI BEKTOPA, CKAJSIPHOE IPOU3BEICHUE, Yrojl MEXIy BEKTOpPAMH, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOpPA HA YHUCIO; HAXOIUTh C IOMOIIBI0 H3YYEHHBIX (HOpMyI
KOOPJIHMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEKY IBYMs TOUKAMH;

- yMeTb BbIOMpaTh MOJIXOSAIIMI HM3YYEHHBIH METOJ| JAJs pelIeHus 3aJadd, pPaclo3HaBaTh
MaTeMaTuyeckrue QakThl 1 MaTeMaTUYECKUE MOJAEIN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUNCKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETb OIEPUPOBATH IOHATHUAMH: OIPEIEICHUE, aKCMOMa, TEOpeMa, CIEACTBUE, CBOMCTBO,
IpPU3HAK, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIHPOBKU; YMEHHE POPMYIUPOBAaTh 0OpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKIACHUE, IPUBOIUTE IIPUMEPBI U KOHTPIIPUMEPBI, UCIIOIb30BATh METO
MaTE€MaTU4eCKOW WHIYKIWW; IPOBOJIUTH JOKA3aTEIbHBIE PACCY)KICHMS IPHU PEUICHUH 3a1ad,
OLICHUBATH JIOTUYECKYIO NIPABUIIBHOCTD PACCYXKICHUM;

- YMETh ONEPHUPOBATH MOHATHSAMHU: MHOYKECTBO, ITOAMHOKECTBO, OIEpallMM HAJl MHOKECTBAMU;
YMEHUE HCIIOIb30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar Mg OINUCAaHHUS PEealbHBIX
IIPOLIECCOB U SIBJICHUI NMPU PELICHUH 33/1a4, B TOM YHCJIE U3 IPYIUX yUeOHBIX MPEIMETOB;

- YMETh ONEpPUPOBATH MOHATHAMM: Ipad, CBSI3HBIM rpad, AepeBo, LUK, Tpad Ha IIIOCKOCTH;
YMEHME 3aJlaBaTh M OMUCHIBATh Ipadbl pa3IMYHbIMH CIIOCOOAMH; HCIONb30BaTh rpadsl mpu
pELICHUH 3a/1a4;

- YMeThb CBOOOJHO ONEpUPOBATh MOHATUSMU: COUYETAHUE, MEePEeCTaHOBKAa, YHUCIO COYETaHUH,
YHUCIO MEpecTaHOBOK; OMHOM HpIOTOHA; yMmMeHHE MpUMEHSATh KOMOWMHATOpHBIE (AaKTHl U
pacCyKJIeHHUs JUIs PELICHUs 3a1a4;

-yME€Tb OIIEpUPOBATh IOHATUSAMU: HATYPAIBHOE YHUCIO, LIEJIIOE YHUCJIO, OCTATOK II0 MOIYIIIO,
palMOHAIBHOE  YHUCJIO, HPPALMOHAIBHOE YHCIO, MHOXECTBA HATYPAJIbHBIX, IEJbIX,
palMOHAIbHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE MCIOJIb30BaTh IPU3HAKU JEIUMMOCTH,
HaUMEHBIINKA OOIIMH JenuTeNnb M HauMeHbllee oOliee KpaTHoe, anropuT™ EBkiauaa npu
pELICHUH 3a/]1a4; 3HAKOMCTBO C Pa3JIUYHbIMU ITO3ULUOHHBIMA CUCTEMAMU CUHUCIICHNUS,

- yMeTb CBOOOJHO OINEpPUPOBATh TMOHATUSMHU: CTENEHb C IIeJIbIM I[OKa3aTejaeM, KOPEHb
HaTypaJbHON CTEIEHH, CTEIEHb C PALMOHAJIBHBIM I10OKA3aTEJIEM, CTEIEHb C JEHCTBUTEIIBHBIM
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(BeLIeCTBEHHBIM) ITOKa3aTeseM, JIorapu(m 4ucia, CUHYC, KOCUHYC U TaHI'€HC MPOU3BOJIBHOTO
4YUCIIA;

- YMETb ONEpUpPOBaTh MOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPaBHEHUI M HEPaBEHCTB, PABHOCWJIBHOCTh YPAaBHEHMH, HEPABEHCTB U
CHCTEM, DALMOHAJIbHbIC, MUPPALMOHAIBHBIC, IOKA3aTeNIbHbIC, CTENEHHbIE, JorapupMU4ecKue,
TPUTOHOMETPUYECKUE YpPAaBHEHMs, HEpPABEHCTBA M CHCTEMbl; yYMEHHE pEIlaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C ITOMOILBIO PA3JIMYHBIX [IPUEMOB; pellaTh YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C IapaMeTpoM; MPUMEHSATh ypaBHEHUS, HEPAaBEHCTBA, UX CHCTEMBI Ui pEIICHUS
MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 U3 Pa3JIMYHbIX 00J1acTel HAyKU U peallbHON KU3HHU;

-yMeTb CBOOOTHO OTIEPHPOBATH NOHATUSAMHU: Irpaduk GyHKIHNU, OOpaTHAs QYHKIHS, KOMITIO3UIUS
byHkuui, nuHeHHas QYHKUUS, KBajgpaTHuHas (YHKIMs, CTENeHHas (QYHKIUS C LeJIbIM
mokaszarejeM, TPUTOHOMETpUYECKHE (YHKIWH, OOpaTHBbIE TPUTOHOMETpUYECKHe (HyHKIHH,
noKa3zaresbHas U Jorapupmuueckas GyHKINUN; YMEHUE CTPOUTh rpaduKu (PYHKIMMA, BBIOIHATh
npeoOpa3oBaHus rpadukoB GyHKINH;

- YMEThb HCHOJb30BaTh rpaduku (YHKIHMHA Ui W3YYEHHUS TPOIECCOB M 3aBHCUMOCTEH MpHU
pELIeHUH 3334 U3 APYruX y4eOHBIX NPEIMETOB U U3 peaibHOM JKU3HU; BbIpaXaTh (GOpMYyIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

yMeHHue CBOOOJHO OINEPUPOBATH MOHATUSMHU: YETHOCTb (PYHKLUH, HNEPUOAUYHOCTh (DYHKIHH,
OTPaHUYEHHOCTh (PYHKIIMM, MOHOTOHHOCTb (PYHKIIMH, SKCTpEMYM (YHKIMH, HauOoJibllee U
HalMEHblIee 3HaYeHUs! PYHKIIUU Ha IPOMEXKYTKE; yMEHHUE ITPOBOINUTh HCCIIEJ0BaHNE (PYHKIIUY;
YMEHHUE HCIONB30BaTh CBOMCTBA M IpaduKku (GYHKIUN ISl peIIeHHs] YpaBHEHHA, HEPAaBEHCTB U
3ajjady C IapaMeTpaMu; Hu300pakaTb Ha KOOPJIMHATHOM IJIOCKOCTH MHOXECTBA pEIICHUM
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHSAMM: TIOCJIEJOBATEIbHOCTh, apudMeTHUecKas
nporpeccusi, TreoMeTpuuYeckas mporpeccusi, OECKOHEYHO YyObIBarollasi TreoMeTpuyecKas
nporpeccusi; yMEHUE 3a/1aBaTh MOCIE0BATEILHOCTH, B TOM YHUCIIE€ C TIOMOIIBI0 PEKYPPEHTHBIX
(opmyu;

- YMeTh ONEpUPOBaTh MOHATUAMH: HEMPEPHIBHOCTh (DYHKIMM, aCUMOTOTHI rpaduka ¢yHKUIUH,
nepBasi ¥ BTOpast MPOU3BOAHAS (DYHKIMH, TEOMETPUIECKUN M PU3UIECKUI CMBICI TPONU3BOIHOM,
nepBooOpasHasi, ONpeeNeHHbI UHTerpai; yMEHHE HaXOAWTh aCUMITOTHI rpaduka (yHKIUY;
YMEHHUE BBIYUCIISATH MPOU3BOIHBIC CYMMBI, POU3BEICHHSI, YACTHOTO M KOMITO3UIIMU (DYHKITHIA,
HaXOJUTh YpaBHEHHE KacaTelbHOU K rpaduKy (QyHKIMHU;

YMEHHME UCIOJb30BaTh IPOMU3BOJHYIO [UIsl HUCCIENOBaHUS (YHKUMH, JUIsI HaXOXKAECHUS
HAWIYYIlero peleHus B IPUKIaJHbIX, B TOM YHCJ€ COLUAIbHO-3KOHOMUYECKUX U (PU3UUECKUX
3a/a4ax, JJig ONPENEJIEHHUs CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMAAu U 00BbeMbl (UTYp C
MOMOIIBI0 MHTErpajia; MPUBOIUTH MPHUMEPbl MAaTEeMaTHYECKOTO MOJIEJIMPOBAHUS C TOMOIIbIO
nudepeHIaTbHBIX YPaBHCHUH,

- YMETh ONEPHPOBATH MOHATUSMH: KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBbIE KOMIUIEKCHBIE YHUCIIa,
MOJYJIb ¥ apryMEHT KOMIUIEKCHOrO 4YHcla, (opma 3amuch KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpUTOHOMETpUYecKas M  anreOpamyeckas); yMeTb  IPOU3BOAUTH
apu(MeTHIECKUe ACUCTBUS ¢ KOMIUIGKCHBIMH YUCIIAaMH; MPUBOAUTE MPUMEPHI UCTIOIH30BAHUS
KOMIIJIEKCHBIX YHCET;

- yMeTh CBOOOJIHO ONEpUPOBATH MOHATUAMHU: CpeaHEee apupmMeTuyecKoe, Menana, Haubobliee
U HauMeHbIlee 3HAYeHMs, pa3Max, IHCIEpCUsi, CTAaHAAPTHOE OTKJIOHEHHE ISl ONHCAaHUS
YHUCIIOBBIX JAHHBIX; YMEHHME MHCCIEI0BaTh CTAaTUCTHYECKHE JlaHHble, B TOM 4YHCIE C
OpUMEHEHHEeM TIpadUUecKuX METOJ0B M 3JEKTPOHHBIX CPEACTB; TIpadUyecKd HCCIE0BaTh
COBMECTHbIE HAOIIOZAEHHSI C TOMOUIBIO AMArpaMM PacCeUBAaHMSI U TMHEHMHOMN perpeccuu;
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- YMeTb HaxOIUTb BEPOSTHOCTH COOBITUH C HCHOJb30BaHUEM TIpadUUeCKUX METO/IO0B;
OPUMEHSATH Ul PeHIeHUs 3a1a4 (pOpMYIIbI CIOXKEHUS M YMHOXKEHHS BEpoATHOCTEH, (hopMyiy
IIOJTHOM BepOSITHOCTH, (hopmyiny bepHymin, koMOuHaTOpHbIE (DaKThl U (HOPMYJIBI; OLIEHUBATh
BEPOSTHOCTH pEaNbHBIX COOBITHIA; YMEHHE ONEpPHpPOBATH MOHATHUSAMH: CIydaiiHas BEIWYHHA,
pacnpezesieHue BEPOSATHOCTEH, MAaTeMaTU4YeCKOE OKHIAHUE, IUCIEPCHs W CTaHJapTHOE
OTKJIOHEHUE CIy4alHO! BENUYMHBIL, (YHKIMH pAcIpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOTO,
IIOKA3aTeIbHOIO0 U HOPMAaJIbHOT'O PACIPEEICHUN; YMEHUE UCIOIb30BaTh CBOMCTBA M3YyYCHHBIX
pacripeniesieHuil s pelieHus 3a/1a4; 3HAKOMCTBO C MOHATUSMH: 3aKOH OOJIBIINX YMCEIT, METO/IBI
BbIOOPOYHBIX UCCIIE0OBAHUN; YMEHHE IPUBOAUTE IIPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOAHBIX M OOLIECTBEHHBIX SBIICHHSIX;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHAMM: TOYKA, HpsAMas, IJIOCKOCTb, IMPOCTPAHCTBO,
OTpE30K, Jy4Y, IUIOCKMM Yyros, JBYTrpaHHbIH yroJl, TPEXI'PaHHBIA yroJ, IepeceKaroluecs,
NapauleJIbHbIE U CKPEILMBAIOIINECS MPSMBIE, IAPAJUIEIbHOCTD U MEPIEHANKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEH, Yroia MexXay HpsSMbIMHU, yrojl MEXAY HpsIMOW U IUIOCKOCTBIO, YrOJd MEXIy
IUIOCKOCTSIMU; YMEHHUE MCIOJIb30BaTh INPU PELICHUM 3a]a4 H3Y4YeHHbIE (AKThl U TEOPEMBI
IUIAHUMETPUM; YMEHHE OLEHHBAaTh pa3Mepbl OOBEKTOB B OKpPYKAIOUIEM MHUPE; YMEHHUE
ONEpUpOBaTh  MOHATUSIMM:  MHOTOTPAaHHHUK, CEUEHHE  MHOIOIPAHHUKA,  I[PaBUIIbHBIN
MHOI'OTpaHHMK, MIpU3Ma, IUpaMuaa, GUrypa U NOBEPXHOCTh BpalleHUs, LIMJIUHAP, KOHYC, 11ap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHMs] KOHyca W LWIMHJIpA, NapajuleJbHblE OCH WJIU
OCHOBAaHMIO, CEUEHHE lIapa, IUIOCKOCTb, Kacaromascs chepbl, LUIMHIPA, KOHYCA; yMEHHE
CTPOWUTH CEYEHHWE MHOTOTPAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpBI M TIOBEPXHOCTH
BpAIllEHUs, UX CEYEHHUs, B TOM UYHUCIIE C MIOMOIUBIO IEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSATH
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENEHO (POPMYITHUPOBATh ONPEACTICHUS U3Y9aeMbIX
¢buryp, BeIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKUX (UTYp, OOOCHOBHIBATD
WIM ONpPOBEpraTrh MX; yMEHHUE MPOBOJAUTH KIACCU(PUKALMI0O GUTYp MO Pa3IUYHBIM MPU3HAKAM,
BBITOJIHATH HEOOXOMMBIE JOMOJTHUTEIbHbBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO ONEPUPOBATh MOHITUSIMHM: IUIOMIAJb (QUIYpbl, 00bEM (PUryphl, BEIMYHHA
yria, pacCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSHUE MEXAY NMPSIMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH, IJIOAaAb cdeppl, IUIOMIAJb MOBEPXHOCTH NHUPAMUIBI, IPU3MBI, KOHYCA,
WINHAPa, 00beM Ky0a, IpSMOYTOJILHOTO Mapajuiesienunesa, TUpaMuabl, TPU3Mbl, [UIUHIPA,
KOHYCa, 11apa; yMEHUE HaXOUTh OTHOIIIEHHE 00bEMOB MOJA00HBIX PUTYD;

- yMeTbh CBOOOJIHO OINEPUPOBATh MOHITUSMU: IBI)KEHUE, MapajUIeIbHBIA MEPEHOC, CUMMETPHS
Ha IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOA00Ms, MOJ00HBIE (UTYDHI;
YMEHHUE paclo3HaBaTh paBHbIE M MOJ00HBIE (UIYpBl, B TOM YHUCIIE B NPUPOJE, MCKYCCTBE,
apXUTEKType; YMEHHUE HCIOJb30BaTh F€OMETPUUECKHE OTHOIICHUS, HAXOJUTh F€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIaAb, 00BEM) IPU PELICHUHU 33]a4 U3 JPYTUX YUeOHBIX IPEIMETOB
Y U3 peajbHOU KU3HU;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMHU: NPSIMOYTOJIbHAs CHUCTEMa KOOPIMHAT, BEKTOP,
KOOpJMHAThl TOUYKH, KOOPJUHATHl BEKTOPA, CyMMa BEKTOPOB, MPOU3BEJCHHE BEKTOpa Ha YUCIIO,
pasyiokeHHe BEKTopa MO 0a3ucy, CKaJIsIpHOE IMPOU3BEICHHE, BEKTOPHOE IMPOU3BEICHHE, Yroil
MEXJly BEKTOpaMH; YMEHHUE MCIIOJIb30BaTh BEKTOPHBIM M KOOPJAUHATHBINA METOM AJI peuIeHUs
TFeOMETPUYECKUX 3a7ad M 3aJad JAPYyruxX Yy4eOHBIX MPEIMETOB; ONEpUPOBATH MOHATHUSIMHU:
Marpuia 2x2 u 3x3, onpeAeIuTeb MaTPULIbl, FTEOMETPUUYECKUI CMBICI ONPEICIIUTEIS;

- YMETb MOJEJINPOBATh PEAIbHBIE CUTyallMM HA A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHUS,
ypaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI IO YCJIOBHUIO 3a/layH, HCCIEA0BaTh IOCTPOEHHBIE
MOJIENI C WCHOJb30BAHMEM ammapaTa anreOpbl, MHTEPIPETUPOBATH MOJYUYCHHBIH pe3yibTaT;
CTPOUTh MaTeMaTHYECKHUE MOJETHU C MOMOIIBI0 T€OMETPUYECKUX MOHATHM M BEJIMYUH, pelaTh
CBA3aHHBIE C HUMHM [PAKTUYECKHE 3aJadyM; COCTaBIATb BEPOSATHOCTHYIO MOJEIb U
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UHTEPIPETUPOBATh IIOJIyYCHHBIH pe3yibTaT; pelaTb NPUKIAJHbIE 3aJadd CpeACTBaMHU
MaTeMaTHYECKOTr0 aHaju3a, B TOM YHCJIE COLUAIBHO-3KOHOMHYECKOTO M (DHU3HYECKOTO
XapakTepa;

- yMEHHE BBIOMpPATh TOAXOAALIMA METOJ JJs peIIeHUs 3a7ayd; MOHMMaHWE 3HAYUMOCTH
MaTeMaTHUKd B M3yYEHUM NPUPOAHBIX M OOILECTBEHHBIX IPOLECCOB M SBIECHUH; yMEHUe
pacrio3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHE NPHUBOIUTH MPHUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBON MaTeMaTHYECKON HAyKU

- yYMeThb ONEpUPOBaTh TMOHATHAMH: palUOHANbHAs (YHKIUS, IOKa3aTenbHass (YHKIHA,
creneHHas QyHKOUs, Jorapudmudeckas QyHKIUS, TPUTOHOMETpUUECKHE (PYHKIMU, OOpaTHbBIC
(GyHKIMU; YMEHHE CTPOUTh TIpadUKH HM3YyYCHHBIX (QYHKUUH, HCMONb30BaTh TrpaduKd TNpU
U3Yy4EHHUH IPOLECCOB M 3aBUCUMOCTEH, NP PEIeHUH 3aJad U3 APYruX y4eOHBIX NMPEIMETOB U
3a[a4 U3 PeaNbHOM KU3HH; BEIpAXaTh ()OPMYIaMH 3aBUCUMOCTH MEX/Ty BEITMUYNHAMH;

- YMETb ONEpUpPOBaTh MOHATUSMHU: TOXKJIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHUI W HEPABEHCTB, PaBHOCWIIBHOCTH YPAaBHEHWIl, HEPABEHCTB U
CHCTEM, palMOHAJbHBIC, MUPPAMOHATIBHBIE, TOKa3aTelbHbIe, CTENEeHHbIE, JIorapu(MUYecKue,
TPUTOHOMETPUUYECKHE YpaBHEHMs, HEPaBEHCTBA U CHCTEMBl; yMEThb pellaTh YypaBHEHMS,
HEPaBEHCTBA M CUCTEMBI C MTOMOIIBIO PA3IMYHBIX [IPHEMOB; PeIIaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBl C IapaMeTpoM; IMPHUMEHATh YpPaBHEHHUs, HEPAaBEHCTBA, WX CHCTEMbl Ul pEIICHUs
MaTeMaTHYECKUX 33]a4 ¥ 3a/1a4 U3 PA3IUYHBIX 00JIacTel HAyKU U peaibHON JKU3HU;

- yMeTb CBOOOJIHO OIEPUPOBAThH MOHITUSAMH: JBI)KEHHUE, MapajUlebHbI MEPEHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, MpeoOpazoBaHHE MOA00Us, MOM00HBIE (UTYPHI;
yMETh paclo3HaBaTb pPaBHblE M NOJOOHBIE (UIYpbI, B TOM YHCIE B IPHUPOJE, HCKYCCTBE,
apXUTEKType; YMETh HCIIOJIb30BaTh T'€OMETPUYECKHE OTHOUICHHUS, HAXOAUTh I'€OMETPHYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIaAb, 00BEM) IPU PELISHNUH 3aJ1a4 U3 IPYTUX Y4eOHBIX MTPEIMETOB
Y U3 PeaIbHOMN KU3HU

- yYMeTb OINEpPUpOBATh MOHATUSAMHU: palMOHAJbHBIE, HPPALMOHAIbHbBIE, I10Ka3aTEeJIbHBIE,
CTETIEHHBIE, JIoTapu(PMUIECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;

- YMETh ONEpPHPOBATh MOHATUSAMU: NMPSMOYToJbHAs CHCTEMa KOOPJMHAT, KOOPJIUHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOPA, CKAISPHOE MPOU3BEICHHE, Yol MEXIYy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOpPAa HA YHCIO; HAXOIUTh C MOMOIIBI0 H3YYEHHBIX (HOpMyI
KOOPJIWHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXITY IBYMS TOUKaMHU

- yMeThb CBOOOJHO OIEpPUPOBaTh MOHATHAMHU: Tpapuk QyHKIUM, oOpaTHas QyHKIuS,
KOMIO3UIMSA (QYHKIUH, JNUHEWHas (QYHKUMS, KBaApaTU4HAs (YHKIMs, CTENEHHas (QYHKLIMS C
LEeNbIM [OKa3aTeleM, TPUIOHOMETpUYeckre (YHKIMM, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, MMOKa3aTeabHas U jJorapugmuueckas (QpyHKUHUU; YMETb CTPOUThH Ipaduku (QyHKIUH,
BBINOJIHATH NPeoOpazoBaHus rpaduKoB PyHKIIHI;

- YMEThb HCHOJB30BaTh Ipadukd (YHKIHMHA JUI W3YYEHHUS TPOIECCOB M 3aBHCUMOCTEH TIpH
peLIeHUH 33734 U3 APYruX Y4eOHBIX MPEIMETOB U M3 peabHON JKU3HU; BBIpaXaTh (GOpMyIamMH
3aBHCUMOCTH MEXTy BeTHUYNHAMH,

- CcBOOOJHO ONEPHPOBATH TMOHATHAMU: YETHOCTh (YHKUIUH, MEPUOJUYHOCTh (YHKIIUH,
OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (PYHKIIMH, SKCTpEMYM (YHKIMH, HauOoJbliee M
HaMMEHbIIIee 3HaUeHUs (PYHKIIUN Ha IPOMEXKYTKE; yMETh MPOBOAUTH HCCieI0BaHUE (DYHKIIUH;

- YMETh HCIIOJIb30BaTh CBOMCTBA M rpaduku GYHKIHN 7S pEIIeHHs] YpaBHEHHA, HEPAaBEHCTB U
3aJa4 C TMapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBAa pELICHUN
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

- YMeTb HCIOJb30BaTh IPH PEIIEHUH 337134 H3Y4YeHHbIe (AKTHI U TEOPEMBl IJIAHUMETPUH;
YMEHHUE OI[CHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA.

10



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTucC Aucm 11

- chopMHpOBaTh MPEICTABICHUS O POIM W MecTe (U3MKA M aCTPOHOMHUU B COBPEMEHHOM
HAyYHOW KapTHHE MHPA, O CHCTEMOOOpa3yromiel poiu (GU3MKH B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKH M COBPEMEHHBIX TEXHOJIOTHM, O BKJIaJI€ POCCUUCKUX M 3apyOEKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAYKW;, MOHMMaHWE (PU3NYCCKOW CYINTHOCTH HAOMIOJAeMBIX SIBICHUN MHKPOMUDA,
MakpoMupa W MeramMupa; HOHMMaHWE POJU aCTPOHOMHUU B MPAKTHYECKOW JESITEIbHOCTH
YelOBeKa W JIATbHEHUIIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, poiid (pu3ukd B (HOPMHUPOBAHUU
Kpyro3opa ¥ GyHKIIMOHAIBHOW rPaMOTHOCTH YEJIOBEKA JIJIs PEIICHHS PAKTUUCCKUX 3a]1a4;

- copMUpOBaTH YMEHHS PEIIaTh PacueTHBIC 3a/Ja4u C SBHO 3a/JIaHHON (U3MUYECKON MOJIENbIO,
UCIONB3Ys (PU3MUECKHE 3aKOHBI W TPHUHIIMIIBI, HA OCHOBE aHaju3a yCJIOBUS 3a/lauyd BhIOMpATh
(GU3HYECKYI0 MOJCIb, BBIACIATH (U3MUYECKUE BEIUYMHBI U (HOPMYIIBI, HEOOXOIUMBIC IS €€
pelleHus, MPOBOIUTh PacueThl U OIEHUBATh PEAIbHOCTh MOJYUYEHHOTO 3HAYeHUS (PU3nvecKon
BCJIMYMHBI;, pEIIaTh KAa4YeCTBEHHBIC 3aJaud, BBICTPAWBAas JIOTUYECKH HEMPOTHBOPECUNBYIO
[ENOYKY PAaCCYXJCHUU C OMOpPON Ha HM3ydyeHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE
SIBJICHUS,;

- BJIAACTh OCHOBOITOJIAralOIIUMHU (U3MYECKUMU  TIOHATUSAMH W BEJIIMYWHAMH,
XapaKTepU3YIOIMMMHU (U3UYECKUE TMPOLECChl (CBSA3aHHBIMU C MEXAaHHYECKHM JIBHKEHUEM,
B3aMIMOJICHICTBHEM TEJI, MEXaHWYCCKUMHU KOJCOAHUSIMU M BOJHAMH, aTOMHO-MOJICKYJISPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU MPOIECCAMH; DJICKTPUYECKMM W MArHUTHBIM IIOJISIMH,
IEKTPUICCKUM TOKOM, DJJICKTPOMATHUTHBIMH KOJICOAHUSIMH W BOJHAMH, ONTHYCCKUMU
SBJICHUSIMH;  KBAaHTOBBIMH  SIBICHUSMH, CTPOGHHEM aroMa W  aTOMHOTO  sJpa,
PaIMOAKTUBHOCTBIO);  BIIAJICHHEC OCHOBOIOJATAMOIIMMU  ACTPOHOMHUYECKHUMH  MOHSATHIMH,
MO3BOJISIIOIIMMH  XapaKTEPU30BaTh IPOIECChl, MNPOUCXOSIIMNE Ha 3BE3/1aX, B 3BE3IHBIX
CHUCTEMaX, B MEXKTAIAKTHYECKOH cpene; NIBIKEHHUE HEOCCHBIX Tell, DSBOJIIOIHMIO 3BE3] U
Bcenennolii;

- chopMHpOBaTH YMEHUS TPUMEHSTH OCHOBOIIOJIATAFOIINE ACTPOHOMHUYECKUE TIOHSATHS, TCOPUH H
3aKOHBI ISl aHaIM3a U OOBSICHEHMs (PU3MUECKUX IPOLIECCOB, MPOUCXOISAIINX Ha 3Be3/ax, B
3BE3JIHBIX CUCTEMaX, B MEKTATAKTUICCKOU cpeJie, IBUKCHHUS HEOECHBIX TEJ, BOJIFOINH 3BE3]T U
Bcenennoi;

- BJIaJIeTh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSMU (3aKOH BceMupHoro tarorenus, I, II u III
3aK0oHBl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW HSHEPruH, 3aKOH COXPAHEHHs WMITYIbCa,
MIPUHIIAIT CYMEPIO3UIUN CHJI, TPUHIIAI PABHOMPABHOCTH WHEPHIHUATBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETHUECKYI0 TEOPHIO CTPOCHHMs BEIECTBA, ra30Bble 3aKOHBI, MEPBBIN 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHHS JJICKTPHUUYECKOTO 3apsja, 3akoH Kymona, 3akoH Oma s
yuyacTka Iienu, 3akoH Oma Ui TOJHOM AJIeKTpuYecKor I1enu, 3akoH J[xoynsa - JleHna, 3akoH
QJICKTPOMArHUTHOW WHAYKIWW, 3aKOH COXPAaHEHHWsS DJHEPIHH, 3aKOH TPSIMOJHMHEHHOTO
pacmlpoCTpaHEHHUs] CBETa, 3aKOH OTPaXEHHUsS CBETa, 3aKOH TMPEIOMJIEHHMS CBETa; 3aKOH
COXPAHCHHS SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAHECHHUS JICKTPUISCKOTO 3apsi/ia,
3aKOH COXpaHEHHs MacCOBOTO YHWCNA, TOCTylnathl bopa, 3aK0oH pajMOaKTUBHOTO pacmaja);
YBEPEHHOE HMCIIOJIh30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH IpH aHaiu3e QU3HUSCKUX SIBICHHUU U
MPOLIECCOB

- YMETh yYUTBHIBATH T'PAHMIIBI TPUMEHEHHUS W3YYCHHBIX (PH3UYECKHX MOJICJICH: MaTephabHas
TOYKa, HHEPIMAIbHAS CHCTEMa OTCUeTa, UACaTbHBIN ra3; MOJEIHN CTPOCHHUS Ta30B, KUJAKOCTEH U
TBEPABIX TeJ, TOUCYHBIH IICKTPUUYCCKUHN 3aps, siepHas MOJEIb aTOMa, HYKJIOHHAs MOJEIh
ATOMHOTO Si/Ipa TpU perieHur GU3NIECKUX 3a/1a4

- BJIAJICTh OCHOBHBIMH METOJaMH HAYYHOTO IMO3HAHUS, UCIOJIB3YEeMBIMU B (PU3UKE: IMIPOBOINUTH
npsiMble W KOCBEHHbIE HM3MEpeHUs (PU3MYEeCKHX BEIUYMH, BHIOMpas ONTUMAIBHBIA CIIOCOO
WU3MEpPEHUS U HWCIOJB3Ysl M3BECTHBIE METOJBI OIEHKH IOTPENTHOCTEH W3MEPCHHH, MPOBOIUTH
HCCJICIOBAaHNE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C HCIIOJIb30BAHHEM MPSMBIX H3MEpPEHUH,
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OOBSICHATh MOJYYEHHbIE PE3yJbTaTbl, UCHOIb3Ysl (PU3MUECKUE TEOPUH, 3aKOHBI M IMOHATHUA, U
Jie7aTh BBIBOJIBI; COOJIIOAATh NpaBuia OE30IaCHOrO TPyAa MpPU IPOBEICHUU MCCIIEAOBAHUI B
paMkKax  y4eOHOro JKCHEpUMEHTa M  y4eOHO-HCCIENOBATENbCKOM  JIEATEIBHOCTH  C
UCITIOJIb30BaHUEM LU(POBBIX H3MEPUTENBHBIX YCTPOMCTB W JIaOOpPaTOpHOro 00OpYIOBAHUS;
c(OPMHPOBAHHOCTb IIPEACTABICHUH O METO/IaX MOJyYEHHsI HAyYHbIX aCTPOHOMHUYECKUX 3HAaHUH
- OBJAJETh YMEHHUSMH pabOTaTh B TPYIIE C BBHIMOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJICH,
IUITAHUPOBaTh PabOTy IpPYMIIbl, PALMOHAIBHO PaCHpeiesaTh NESITEeIbHOCTh B HECTaHIAAPTHBIX
CUTyallusX, aJE€KBaTHO OLICHMBAThb BKJIAJ KaXJOIO0 M3 YYAaCTHUKOB TIpPYyNNbl B PpELICHUE
paccMaTpuBaeMoi MpoOIeMbl

- YMETb pacro3HaBaTh (PU3NUECKUE SBICHUS (IIPOLECCH) U OOBACHATH MX HA OCHOBE M3YYEHHBIX
3aKOHOB: PaBHOMEpPHOE M PAaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE JABUKEHHE, CBOOOJHOE MajieHHe
TEN, JABW)KEHUE 10 OKPYKHOCTH, MHEpLUS, B3aUMOJCICTBHE Tel, KoJieOaTeIbHOE ABU)KECHUE,
PE30HAHC, BOJHOBOE JBIKEHUE;, MUPQy3us, OPOYHOBCKOE IBHKEHHE, CTPOCHHE KUIKOCTEH U
TBEPABIX TeJl, U3MEHEHUE 00beMa TeJl MPU HarpeBaHUU (OXJIAXKJIEHUH), TEIJIOBOE pPAaBHOBECHE,
UCIIapeHue, KOHJIEH AU, IUIaBJIeHNue, KPUCTaIM3alys, KUIIEHUE, BJIAXKHOCTh BO3AYyXa, CBS3b
CpeaHel KMHETUYECKON SHEPIUU TEIUIOBOrO JABMKEHMS MOJIEKYN ¢ aOCOIIOTHON TeMIlepaTypoH,
NOBBILIICHUE JIaBJICHUS Ta3a IpU €ro HarpeBaHUM B 3aKPbITOM COCYJE, CBS3b MEXAY
napaMeTpamMM COCTOSIHUS ra3a B M30IPOLIECCAX; IEKTPHU3alMs Tell, B3auMOJIeiiCTBUE 3aps/OB,
HarpeBaHue MPOBOJHUKA C TOKOM, B3aUMOJECHCTBUE MAarHMWTOB, IEKTPOMAarHWTHAs MHIYKIHS,
JieficTBUE MAarHUTHOTO T0JI Ha MPOBOJHHUK C TOKOM M JBYDKYILLIUICS 3apsijl, J€KTPOMarHUTHbIE
KojeOaHUs M BOJIHBL, IPSIMOJHMHEHHOE pPacIpOCTpaHEHHE CBETa, OTPAKEHHE, IPETOMIICHHUE,
uHTephepeHys, Upakius U MoJsApU3alMs CBeTa, JUCIEpPCHUs CBeTa; (POTOINEKTPUUECKUI
3dekT, cBeTOBOE MaBICHHE, BO3HUKHOBEHHE JIMHEHYAaTOro CHEKTpa aroMa BOAOPOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAs paAMOAKTHBHOCTh

- chopMUpoBaThb YMEHHS TPUMEHSATh IIOJYYECHHbIE 3HaHMUS JUIsI OOBACHEHHUS YCIOBHM
npoTekaHus (pU3MyYecKuX SBJICHUH B MPUPOJE M U MPHHATUS NPAKTUYECKUX pELICHUH B
MOBCE/IHEBHON KHU3HU g oOecreueHus: Oe30MacHOCTH NpU OOpalleHHH C OBITOBBIMU
npubopaMu M TEXHMUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pPOBbs U COOJIIOJIEHHS HOPM
HKOJIOTMUYECKOTO MOBEACHUS B OKpYXKAIOLIEH cpele; MOHUMaHUuE HEOOXOIUMOCTH NMPUMEHEHUS
JOCTHOKEHUH (PU3MKH U TEXHOJIOTUH IS paliMOHAILHOTO MPUPOAONOIb30BAHUS

- chopMUpoBaThb YMEHHUS MPUMEHSATh [OIYYEHHbIE 3HAHUS JUIsI OOBSCHEHHUS YCIOBHM
npoTekaHus (pU3NYecKUX SBJICHUH B MPUPOJE M U MPHUHATUS NPAKTUYECKUX pELICHUH B
MOBCEIHEBHON KHU3HU JUId oOecreuyeHuss Oe30MacHOCTH NpU OOpalleHUH C ObITOBBIMU
npubopaMu U TEXHUUYECKUMM YCTPOMCTBAMM, COXPAaHEHMs 3J0pOBbS M COOJIOAECHUS HOPM
HKOJIOTMUYECKOTO MOBEACHUS B OKpYXKAIOLIEH cpele; MOHUMaHUuE HEOOXOIUMOCTH NMPUMEHEHUS
JOCTH>KEHUH (PU3MKM U TEXHOJIOTUHN IS pallMOHAILHOTO MPUPOONOIb30BAHNUS.

- yYMeTh ONEpUpOBATh TOHATUSMHU: [IBXKEHHE B IMPOCTPAHCTBE, MOAO0OHBIE (UTYpPHI B
MPOCTPAHCTBE;, HCIIOIH30BATh OTHOIICHHWE IUIOMIACH MOBEPXHOCTEH M OOBEMOB TOIOOHBIX
buryp npu penieHuu 3aaad;

- YMETh BBIYHCIATh T€OMETPUUYECKUE BEIMYMHBI (UTMHA, YTOJI, IJIOIMAIb, 00BEM, IUIOMIAIh
MOBEPXHOCTH ), UCIIOJIb3Ysl U3YYECHHBIE (POPMYITBI U METO/IBI.
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TYPU3SMA U1 CEPBUCA»

PIrYTHUC

GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE CMK
YYPEXIEHME BbICHIET'O OBPA30BAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

PIYTUC

Aucm 13

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIATLIIMHBI

2.1. O0beM qUCHUIIMHBI ¥ BUAbI Y4e0HOI padoThI

Buj yueOHoi1 padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl JHCHUIINHBI 39
BT. 4.
WHuBUyaIbHBIA TPOSKT 39

16 (1 cemectp)

23 (2 cemectp)

IIpomeskyTouHas arrecTaums

Hpyrue GopMbl KOHTPOJIS (ITyOIMYHAs 3alMTa HHAXBUIYaIHHOTO
IPOEKTa)

2 cemecTp
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2.2. TemaTnyeckuii IJIaH U CO/iePKAHNE TUCIHHUIIHHBI
Ne i/ HaumeHoBaHMe pa3/iejioB U TeM 3aHATHH O0BeM yacoB
1. OcOoOEHHOCTH POEKTHOM AesITeTbHOCTH. BUIbI MPOEKTOB 2
2. dopmynupoBaHre MpOOJEeMbl B COOTBETCTBMM C TEMOW MpOeKTa, ee | 2
aKTyallbHOCTH
3. MerTtoabl ucCiIeI0BaHUN 2
4. OnpeneneHue 1eNu, 3a1a4d, BEIOOp mpeIMeTa 1 00beKTa HCCIIeT0OBAHUS 2
5. CTpyKTypa HHIUBUAYATHHOTO MTPOEKTA, AITOPUTM PaOOTHI HAJl HUM 2
6. Omnpenenenue dTamoB pabOThI, COCTaBI€HHWE IIaHa paboThl HAX | 2
WHMBUIYTBHBIM IIPOCKTOM
7. Br160p nHQOpMaIIOHHBIX UCTOYHUKOB 0 TEME UHIMBUyaIbHOTO MpoekTa. | 10
Pabora ¢ nHpOpMAITMOHHBIMI HCTOYHUKAMH
8. TpeboBanwust K pa3pabOTKE OCHOBHOM YacTH WHJIUBUAYAILHOTO IPOCKTA 2
9. OcobeHHocTr 0OPMIICHHUS U TIPEJICTABJICHUS PE3yIbTATOB HCCIICTIOBAHUS 2
10. 3akiIounTeNbHAs YacTh MHAWBUIyadbHOTO mpoekta. O0mume TpeboBaHus K | 2
0 OPMIICHHUIO MOSICHUTEIILHOM 3aIMCKU WHIMBUTyaTbHOTO MMPOCKTA
11. TpeOoBanusi K Tpe3eHTAlMM WHAWBUAyalbHOrO Tmpoekrta. [loaroroBka | 6
MIPE3EHTAIIMH WHINBUIYAIBHOTO IPOSKTA
12. [ToxroroBka TE3UCOB JOKIana. AHAIW3 TIPOSKTa HA COOTBETCTBUC | 2
TpeOOBaHUSIM
13. [1yOnuuHas 3ammTa MHIMBUYaJIbHOTO NIPOEKTA 3
Bcero 1yacoB: 39

14




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 15

3. METOAUYECKHUE YKA3ZAHUSA 11O BBINNOJHEHUIO UHAUBUAYAJIBHOI'O
IMPOEKTA

Pabora Haj MHAMBHUYaIBHBIM IPOEKTOM IIPOBOAUTCS O0YUAIOIIUMCS TI0/] PYKOBOJICTBOM
npenojaBaress AUCHUILIMHBI 001Ie00pa30BaTeIbHOrO IHUKIA, MO0 KOTOpPOHW BbIOpaHa Tema
UHIUBUIYAIbHOTO  TpoekTa. Pa3paboTka WHAMBHIYalIbHOTO IPOEKTa IPOBOAMTCA B
cooTBeTCTBUU ¢ TpeboBanusmu [lonoxenuss 00 UHAMBUAYyaIbHOM IMpoekTe (yueOHoe
UCCIICIOBAaHUE WM YYEOHBI NPOEKT) OOy4aromuXcs IO OCHOBHBIM MPO(eCCHOHATBLHBIM
00pa3oBaTeNbHBIM NIPOrpaMMaM CpPeIHEro MpodeccuoHalIbHOTO 00pa30BaHuUs.

3.1 HpnMepHaﬂ TEMATUKA HHIUBUAYAJIBHBIX IIPOCKTOB

WMHauBUayalbHbIE TPOCKTHI pa3pabaThIBAIOTCS B paMKaxX MNPOQWIBHBIX JUCIHUILTHH
obmieoOpazoBarenpHOro Iukia mo crnenuanbHoctu 11.02.17 «Paszpabomka 31eKmpoHHbIX
ycmpoiicme u cucmem»

OOyuatommiics BBIOMpaeT TeMy IO OJHOW W3 JABYX NPOQHIBHBIX IHCHUILINH,
PYKOBOJIUTENIEM HWHAMBHIYaIbHOTO TPOEKTAa HAa3HAYAETCs IIPErojaaBaTellb 10 BBIOPAHHOMN
JTVICIIATUTHHE.

3.1.1 TIlpumepHasi TeMaTHKAa WHIMBHAYAJIbHBIX TMPOEKTOB MO0 JAUCHHUILIMHE
MareMaTHKa:

1. MogenupoBanue RLC-uenu ¢ ucnonps3zoBanueM auphepeHIualbHbIX YpaBHEHUH.

2. AHanum3 nepexoaHbIX MPOLECCOB B NIEKTPOHHBIX HEMSX U UX CTAOUIBHOCTH.

3. UYucrneHHoe peleHre ypaBHEHUH TEII0NPOBOIHOCTH JUIsl MUKPOIIPOLIECCOPa.

4. TlporHoszupoBaHH€ TEMIEPATYPHBIX PEKUMOB JIEKTPOHHBIX KOMIIOHEHTOB (C

ucnonszoBanneM MATLAB/COMSOL).

MonenupoBaHue pacipOCTPAHEHUS AIEKTPOMArHUTHBIX BOJIH B CPEJIE C TIOMEXaMHU.

HccnenoBanue BAMSHUA IOMEX Ha OECIIPOBOJHYIO Ilepeiayy JaHHBIX.

7. AHamu3 HaAEKHOCTH IEKTPOHHBIX KOMIIOHEHTOB C IPUMEHEHUEM pacIpeleleHUs
Beiibynna.

8. IIporno3mpoBaHHe CpoKa CIy Obl YCTPOHCTB HA OCHOBE CTATHCTUYECKUX TAHHBIX.

9. OO6paboTka 1aHHBIX ¢ 1aTYUKOB [oT-ycTpolCTB MeTOJaMH PErpecCHOHHOTO aHaTN3a.

10. OnTuMu3anust TOYHOCTH U3MEPEHHUH B YMHBIX CHCTEMaX.

11. Ilpumenenue merosna MonTe-Kapio i olleHKH NOTpeIIHOCTeN B U3MEPUTEIbHBIX
npubopax.

12. IoBblmIeHNE JOCTOBEPHOCTH JAHHBIX B DJICKTPOHHBIX YCTPOMCTBAX.

13. OnTuMu3anus SHEPronoTPeOICHUS MUKPOKOHTPOJIIEPA C IIOMOIIBIO0 THHEHHOTO
POTPaMMHUPOBAHMUSL.

14. CHmxeHue sHeprozarpaT B aBTOHOMHBIX YCTPOMCTBaX.

15. Anroput™ cxxkaTHsl JaHHBIX JJIS TIepeiayi B HU3KOPOU3BOUTEIBHBIX CeTAX (Ha
npumepe LoRa).

16. Ynyumenue s¢pdpextuBHOCTH CBsI3U B loT-cucremax.

17. Pemenue 3a1a4yu KOMMHUBOSDKEPA TSI MAPIIPYTU3AIMH TaHHBIX B mesh-ceTsax.

18. MuHuMU3aIMs 3a/1epKEK B pactpeieIEHHBIX CHCTEMAX.

19. Pa3pabotka anroput™a mudpoBaHUs TaHHBIX IJIs1 YCTPOWCTB C OTPaHHYCHHBIMH
pecypcamu.

20. Uzyuenune metonoB kpunrorpaduu (Hanpumep, AES-256) u ux amanranus ams
MUKPOKOHTPOJIIIEPOB.

SRl
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21. IIpumenenue Teopur rpadoB A IPOSKTUPOBAHUS TOMOJIOIUHU MEYaTHBIX IIAT.

22. YMeHbIICHUE JJITUHBI IPOBOJAHUKOB U TOMEX.

23. Peann3anus NoMexoycTOHYMBOIro KOAUPOBaHUsA (K0 X9MMUHIA) B CUCTEMAX CBA3H.

24. TloBbllIeHNEe HAIEKHOCTHU TIEPEIauH JaHHBIX.

25. Anroputm BII® (6picTporo npeodpazoBanus Oypbe) il aHAIA3A CIIEKTPa
ayJMOCUTHAJIOB.

26. Peamuzanms Ha Python/C++ niist BCTpanBaeMbIX CUCTEM.

27. ©unptp Kanmana 11st ycTpaHeHUs IIyMOB B IaHHBIX ¢ TUPOCKOIIA U aKCEeNePOMETPA.

28. YiyunieHne TOYHOCTH U3MEPEHUI B MOOMIIBHBIX YCTPOMCTBAX.

29. BeiiBner-ananu3 s c:kaTHs W300pakeHUI B cUCTeMaX BUICOHAOTIOACHUSI.

30. OnTumMH3anys UCTIOIb30BaHUS TaMATH.

31. [Ipumenenune MeToza riiaBHEIX KOMIIOHEHT (PCA) st cHUKEeHHs pa3MEPHOCTH JaHHBIX C
JATYUKOB.

32. YnpomeHne 00pabOTKH CUTHAJIOB B PEabHOM BPEMEHH.

33. Knaccuduxanus curnanos DKI' ¢ ucrnonb3oBaHreM HEHPOHHBIX CETEH.

34. ABTomMaTu3alus IMarHOCTUKU B METULIMHCKOM 3JIEKTPOHHUKE.

35. Peanuzanus anroputMa pacrio3HaBaHUsI 00pa30B ISl CHCTEMbI KOMIIBIOTEPHOTO 3PSHHUS
Ha Raspberry Pi.

36. M3yuenue 6a30BBIX MPUHIIUIIOB MAIIUHHOTO OOYYEHUSI.

37. Pacuér napamMeTpoB aHTEHHBI C UCIIOJIb30BaHUEM ypaBHEHUI MakcBesula 1 YUCICHHbBIX
METO/IOB.

38. IlpoekTHpoBaHKE aHTEHH Ul 33JaHHOTO JIMana30Ha yacToT.

39. MoaenupoBaHue TPACKTOPH poOOTa-MaHUITYIATOPA HA OCHOBE KHHEMATHUECKUX
YpaBHEHUM.

40. OnTEUMH3aLUs TOYHOCTH JBIKEHHI B aBTOMAaTH3MPOBAHHBIX CHCTEMAX.

3.1.2 TlpumepHasi TeMAaTHKA HHIMBHUIYAJIBHBIX MPOEKTOB MO AUCHUILINHE PU3UKA:
1. Pazpabotka 1udpoBoro TepMoMeTpa Ha OCHOBE MUKPOKOHTposiepa Arduino ¢
HCTIONIb30BAaHUEM TEPMOTIAP.
2. VzyueHue TepMOIIEKTPUUECKUX SIBICHUH U CO3/IaHHE YCTPOICTBA 1J11 TOYHOTO
U3MEPEHUS TEMIIEPATYPHI.
3. IIpoexTupoBaHHe yCUIMTENSI HU3KOH YaCTOTHI C PETyIUPYEMbIM KO HHUIIMEHTOM
YCUIICHHUSL.
AHanu3 paboThl TPAH3UCTOPOB U ONEPALMOHHBIX YCUIIUTENECH B aHAJIOTOBBIX CXEMaX.
5. Co3nanue cuCTeMbl aBTOMATHYECKOTO YIIPABICHHS OCBEIEHHEM Ha 0a3e
(hoTOpE3UCTOPOB.
6. HccrnemoBaHue ONTHYECKUX CBOMCTB MAaTEPUAIOB M MTPUHITUIIOB 0OPAaTHOW CBSI3H.

&

B

Pa3zpaboTka nudposoro GpribTpa ISl MOJABIEHUS IITYMOB B ayJTMOCUTHAJIAX.
[Tpumenenue meronoB dypre-aHanusa U IPOrpaMMUPOBAHHUSL.

6. Cucrema pacro3HaBaHHUS TOJOCOBBIX KOMaH] C UCTIOIb30BaHUEM MUKPO(OHA 1
MHUKPOKOHTPOJLIEPA.

o

7. W3yueHue oOpabOTKH CUTHAJIOB B peabHOM BpEMEHHU.
8. Amnanus snexrpokapaunocuraanos (OKI') ¢ momomisio Arduino u Buzyanusamnus JaHHBIX.
9. HccnemoBanue OMOMETPUIECKUX TATYMKOB M MEAUIIMHCKON DIIEKTPOHHKH.

7. TlpoextupoBanue coinHeyHoi manenu ¢ MPPT-koHTpomepom [uis 3apsiiku
AKKyMYJISITOPOB.
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8. HUzyuenue potornexkrpudeckoro rhdexra u ontumMuzanus S3HeprodPpPEeKTUBHOCTH.

9. Coznganue NOPTaTUBHOTO YCTPOMCTBA HA OCHOBE MHE30IEKTPHUECKUX JIEMEHTOB IS
reHepaluu YHEPrHH.

10. UccnenoBanue nmpeoOpa3oBaHusi MEXaHMUYECKOW YHEPTUHU B SJICKTPUUECKYIO.

11. Cucrema MOHUTOPHHTA PHEPTONOTPEOICHUS B YMHOM JIOME C Niepeiadeit JaHHbIX mo Wi-
Fi.

12. Ananu3 MeTo10B CHIKeHUs dHepro3arpar B loT-ycTpoiicTBax.

10. Pa3paboTtka OecripoBOIHOM CHCTEMBI Iepeiayn TaHHbIX Ha ocHOBe LoRa-TexHomorum.

11. M3yuenue paguo4acTOTHBIX MOIYJIEH U TAJIbHOCTHU CBSI3U.

12. YMHas Termmia ¢ 1aTINKaMu BIKHOCTH, TEMIIEPATypPhl U aBTOMATUYECKUM TTOJTUBOM.

13. UHTerpanus ceHCOpoB, MUKPOKOHTPOJIJIEPOB U 00JIaYHBIX CEPBUCOB.

14. Cuctema oOHapyKeHHsI yT€UYEK rasza ¢ HCIOJIb30BaHUEM ceHcopoB MQ 1 omoBemeHnem
yepe3 GSM.

15. [IpumeHeHne NPUHIMIIOB Ia30BOM CEHCOPUKHU U OECIIPOBOAHOMN CBSI3H.

13. TIpoekTrpoOBaHKe U MOJICIUPOBaHUE MedaTHOM aHTeHHbI i1 Wi-Fi quana3ona.

14. N3y4enue 31eKTpOMarHUTHBIX BOJIH U MapaMeTpoB aHTeHH (Hanpumep, B CST Studio).
15. Coznmanue mpocToro paauorepeaaTunka Ha auamna3on 433 MI.

16. UccnenoBanue monynsiuu curianoB u FCC-crannapTos.

15. 3D-meuaTh KOpITyCa IS IOPTATUBHOTO OCHMILIOTpada.
16. KomrmuiekcHbIN MOIX0] K pa3padoTKe yCTpoicTBa (CXeMOTEXHUKA + TU3aliH).
17. Jlazepublii nanpHOMEp Ha ocHOBE BpeMeHH npoiiéra (ToF) ¢ ucnonszoBanuem Arduino.
18. M3yueHne onTHYECKUX METOJJ0B U3MEPEHUS PACCTOSHUIM.
19. Cucrema crabmimzanuu H300pakeHUsl B KaMepe Ha OCHOBE THPOCKOTIA U
CEpBONPHUBOJIOB.
AHanM3 MEXaHUKU U 00paTHOM CBSI3HM B peaIbHOM BPEMEHHU.

18. Co3nanue Moaenu 31eKTpoMarauTHoi coBMecTuMocTd (OMC) asist meyaTHOH IIaThl.
19. UcnonbzoBanue [10 (KiCad) a1 MUHUMU3ALUN TTOMEX.

20. Cumynsius TEIUIOBOTO pekuMa MUKporporieccopa ¢ momoribio ANSY S/Comsol.

21. HccnenoBaHue TEMIOOTBOAA B DJIEKTPOHHBIX YCTPOHCTBAX.

20. Cucrema 3alIUThI OT EPEHANPSHKEHUH B 3JIEKTPOCETH Ha OCHOBE BAPHCTOPOB.
21. Vzydenune nMIyJIbCHBIX IPOIIECCOB U METO/IOB 3aIIUTHI 000PYI0BaHUSI.

4. ®OHJL OHEHOYHbBIX CPEACTB JUCHUIIJIMHBI
4.1. Pe3yJbTaThbl 0CBOCHMS YUeOHOMH MCUUILUINHBI, MOAJIeKALIUe TPOBEpKe

(I)OpMBI HpOMe)KYTOqHOﬁ ATTCCTAllUU 110 CCMECTpPAM:

Ne cemecTpa Pdopma KOHTPOJIsA

2 [TyOnraHas 3ammTa MHIUBUIYaIbHOTO MTPOEKTA

4.2. Kputepuu 4 noka3artejii OlleHMBAHHUA
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B pamkax Tekymiero KOHTPOJIsI PYKOBOAMTEIb KOHTPOJIMPYET COOJIIOIEHHE 3TAlOB U

CPOKOB BBIIIOJIHCHUA HWHAWBUAYAJIBHOI'O IIPOCKTA B COOTBCTCTBUHU C IInanom pa60TbI Hazg

WHIUBUYAJIbHBIM IIPOCKTOM

tan Buabl aesiTeiIbHOCTH Kpurepuii oneHuBaHus
Co0u1101eH1Ee CPOKOB Brinosnenue 3Tana
BBINOJTHEHHS TIAHA padoThI
padoThI HAJY
HHIUBUAYATbHBIM
MPOEKTOM
IToaroroBUTENHHBIH BBIOOD TeMbl, | 10 1 okTsiOpst | ma/Her - HE BBITTOJTHCHO
aTamn [IOCTAaHOBKAa TENMd U - BBITIOJTHEHO YaCTUIHO
3aJda4 IIPOCKTA, - BBIIIOJIHEHO B ITOJIHOM
WHPOPMALTMOHHAS o0beme
MTOITOTOBKA
OcHOBHOM 3Tan WHIWBUTyaJIbHAS 1o 31 mapra Jla/HeT - HE BBIIIOJIHEHO
paboTta HaJ CTPYKTYpOi - BBITIOJTHEHO YaCTUYHO
u collepKaHueM - BBIMIOJIHEHO B TIOJHOM
WHIAWBHUIyaTEHOTO obneme
MIPOEKTA
3aKIIOYNTENBHBIN o0CyKIeHHE anpeib na/"Her - HE BBIIIOJIHEHO
JTarr: MIpeIBapUTEIHHBIX - BBITIOJTHEHO YaCTUIHO
pe3yIIbTaToB - BBIMIOJIHEHO B TOJHOM
HHUBUIYaJILHOTO o0beMe
MpOeKTa W TOJATOTOBKA
MaTepuajoB K  €ro
3aIuTe
3aluTa Mall-uIOHb na/Her - HE BBIIIOJIHEHO
WHIWBHUTyaJIEHOTO - BBITIOJTHEHO YaCTUYHO
MIpOeKTa - BBIMIOJIHEHO B TOJHOM
o0beme

B paMkax mpomexkyTO4HOH aTTecTauMM No JucuuiuinHe «HIMBUIYyalbHBIM MTPOEKT»
MMPOBOAUTCA 3alluTa HWHAWBHUAYAJIBHOI'O IIPOCKTA, KOTOpasd HIpPOXOAHT HY6J'II/I‘-IHO B BHIC
3acIyIIMBaHUs JIOKJIAJ0B C Ipe3eHTaluel (He O6onee 7 MUHYT) U OTBETAaMM Ha BOIIPOCH! (HE
6onee S5 wmunHyT). CoOmoeHHE perjamMeHTa CBHUJAETEIbCTBYET O C(HOPMHUPOBAHHOCTH
PETyJISATUBHBIX HaBBIKOB 00YYarOIUXCS.

PGSYJ'II)TaTI)I BBITTOJTHCHHA MPOCKTA OLCHUBAIOTCA IO UTOTraM paCCMOTPCHUSA KOMHUCCHEH
OpPEJCTAaBICHHOTO  MPOAYKTa C  KpaTKOM  MOSCHUTENBHOW  3amUCKOH,  INpe3eHTaluu
00ydJaromerocs.

UneHbl KOMHCCHM OIICHHMBAIOT YPOBEHb HHIUBUAYAJIBHOT'O IPOEKTa IO KPUTEPHUSIM,
YKa3aHHBIM HHWXE, HUTOroBas OLCHKA BBICTABIISACTCA B BCAOMOCTbH H 3a4YCTHYIO KHUWXKY
oOyuatorerocs.

Kpurepun onenku YpoBeHb chOPMHPOBAHHOCTH HABBIKOB NMPOEKTHOI eSITEJIbHOCTH Bau 3a

HHIMBUAYAJIbHOI0 Huszkni Cpennuii Bricokmnii .
KpHTepuii

NMPoeKTa (1 6a) (2 6anuaa) (3 6an1a)

CdopmupoBanHocTh | Tema mpoekra He OO0yyvaromuiics OO0yuaromuiics

TPEIMETHBIX packKpsITa. HCIIOJIE30BAaJl MIPOIEMOHCTPHPOBAIT

3HaHW U crioco6oB | Bonpas gacte HeOOoNBIION 00BeM rITyOOKHe 3HAHUS 110

JeNCTBUM nHGOPMAITHOHHBIX MH(OPMAITOHHBIX TEME IPOEKTA.
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HCTOYHUKOB HE UCTOYHHUKOB JIJIS Ommdku B
COOTHOCATCS C TEMOH | PACKPBITHS TEMBI COJICpIKaHHIU
MPOEKTHOH PabOTHI. MIPOCKTA. OTCYTCTBYIOT.
OO6yuaromuiics He B pabote u B otBeTax | OOyuaromuiics
CMOT Ha BOIIPOCHI 110 CaMOCTOSITEIEHO
MIPOKOMMEHTHPOBATH coJep KaHUIO PabOTHl | CHeNan BBIBOJBI IO
COJICpIKaHKE TIPOCKTa. | rpyObIe ONIMOKH TEeMe TPOSKTa.
OO6yuaromuiics He OTCYTCTBYIOT.
CMOT cIeiaTh OO0yyvaromuics
COOCTBEHHEIC BBIBOJBL. | CIEJAJI BBIBOJIBI C
TIOMOIIIBIO
PYKOBOIMTEIIS.
OO0y4aromuiics OO0yuaromuiics
TIPOSIBIISIT CaMOCTOSITEEHO
HE3aMHTEPECOBAaHHOCTh copMyIHpOBa
K TeMe MPOeKTa U OO0yyarormuics po0JIeMy TIPOEKTa.
paboTe HajJ HUM. COBMECTHO C Ob6yuaromuiics
OOyyatomuiics He PYKOBOJHTENEM CaMOCTOSITEIEHO
CMOT CaMOCTOSITEIFHO | TIPOEKTA OTIPEIEITII OCYIIECTBIISII TTOHCK,
chOpMYyITHPOBATH IENb TIPOEKTA U aHaJm3,
pobieMy IpoeKTa. paspaboTai miaH CHCTEMAaTHU3AIHIO U
Obyuaromuiics He €LICHHUS. HUHTEPIPETALUI0
CdopMHPOBaHHOCTH YHarom p . pripera
cMor caMmocTositenibHO | OOydaromuiics B HUHGbOPMAIUH AT
MI03HABATEIIBHBIX
VI OCYIIECTBIIATh MOUCK, | OCHOBHOM MIPOCKTA.
aHams, HCIIOJIB30BAII OO0yuaromuiics
CHCTEMAaTHU3AIHIO 1 OTIHCATENbHBIN copMyIIpOBaI
HWHTEPIPETALINIO cnoco6 006paboTKu BBIBOJIBI 110 TIPOEKTY.
HHGOPMAITUH JTS WH(POPMAIVH. OO0yuaromuiics
IpOEKTA. OO0yuarommuiicst MPEACTABHII HTOTOBBIN
B conepxanuu MPOJEMOHCTPUPOBAI | TMPOIYKT MPOEKTA C
MPOCKTA OTCYTCTBYIOT | MPOJYKT MPOCKTA. 000CHOBaHHEM
BEIBOJIEI. MTOIYIEHHOTO
IIponykr npoekra UTOTOBOI'O
OTCYTCTBYET. pe3ysbTaTa.
OOyyarormuics OO0yuaromuiics
COBMECTHO C POIEMOHCTPUPOBAIT
PYKOBOJIUTEIEM YMEHHE
OTIPEIICITAII IETICBBIE | CAMOCTOSITEIEHO
v CTAaHOBKH IJIs1 MPaBJIATH CBOCH
OO6yuatromuiics M & yrp .
paboThl Hall [IO3HABATEILHON
OTIpEJICIIHII LICTIEBhIE
TIPOCKTOM. JESITEEHOCTBIO BO
YCTaHOBKH JJIsl pabOTHI .
OO0yuarommuiicst BpeMs pabOTHI Hax
HaJT IPOCKTOM C
peaACTaBUJI IJIaH IIPOCKTOM.
MTOMOIITBIO .
CdopmupoBaHHOCTD OBOHTENS JOCTYDKCHUS IICITH. Oo6yuaromuiics
PETYISATUBHBIX PyK L Hexoropsle sTarsbr IpaMOTHO
OOy4aromuiics e
YVI IIPOEKTa UCIIOJIb30BAI
MPeICTaBIII IJIaH
BBINOJIHAJIUCH IIPU pecypcHbie
JOCTIDKCHUS IICITH.
TTOMOIITH BO3MOKHOCTH IS
VY obyyarorerocs
PYKOBOJUTEIIS. JOCTHIKCHUS
OTCYTCTBYIOT HaBBIKU . .
O0yyaroruiics MIOCTABJICHHOM I[CITH.
CaMOKOHTPOJIAL. N
BJIaJiceT HABBIKAMU Oo6yuaromuiics
CaMOKOHTPOJIS U POIEMOHCTPUPOBAIT
KOPPEKIUHU NEUCTBUIA | YMEHHUE OCYIIECTBIIATh
(pe3ynbraToB) NpHU BEIOOD
pabote Hax KOHCTPYKTHBHBIX




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE
CMK
,ﬁ@ YUYPEXIEHWE BBICHIEI'O OBPA30OBAHMI PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 20
MPOEKTOM. CTpaTeruii B CJIOKHBIX
CUTYaITUSIX.
OO0yuaromuiics
CaMOCTOSTEIHLHO
MTOJITOTOBHII 3aIUTY
MPOEKTA.
OO6yuaromuiics Obyuaiompuiics
a3BEPHYTO U JIOTHYH
OOyuaromnuics TOATOTOBIT 3AIUTY E3HO>II<DHJ¥TCBO}0 20% °
Yol MPOEKTA. Y
MOJITOTOBHLI 3AIUTY " 3peHHs Ha IpodIIeMy
a0O0THI C TTOMOIIBIO Obyuatomuiics MPOEKTA C
0 OBOJIATEIS TPOACMOHCTPHPOBAT nlc)nonb3OBaHHeM
PYKOBOX L WTOTOBBIA MPOIYKT
OOyyaromuiics He boeKTa SI3BIKOBBIX CPEJICTB.
ChopMHPOBAaHHOCT | CMOT OTBETHUTH Ha Op6 aro' ites Obyuaromuiics
KOMMYHHUKATUBHBIX | BOIIPOCHI IO yHaror MIPOJIEMOHCTPUPOBAIT
YV COAEPKAHUIO ITPOCKTA OTBCTHL Ha BOPOCRL 1 o i MPOAYKT
N " | mo conepKaHUIo
OO0yuaromuiics He MIPOEKTA C MO3UINH
MpeACTaBUI TpOCKTa, HO HE cMor €ro HOBU3HBI
og)o MJIEHHBIN PasBEPHYTO 1 o) PII‘HHEUILH(;CTH
p . JIOTUYHO H3JI0KHUTD P N
UTOTOBBIN MPOAYKT MPAKTUIECKON
MPOEKTa CBOIO TOUKY SPCHUA € | qrmocTn
p ’ HCIIOJIb30BAHUEM N
OO0yuaromuiics

SI3BIKOBBIX CPENICTB.
OLICHIJI paboTy Hal

MMPOCKTOM C TOUKU

3peHust
MIPUOOPETEHHOTO
OIlbITA.
Hrorosslii 6aa (Max — 12 6a10B)
Onenka
[TosrydeHHbIe OaJITBI IEPEBOJIATCS B OIIGHKY B COOTBETCTBUU C TAOJIAIICH:
Ounenka KoanuectBo 6a/1510B
5 — «OTIUYHOY 9-12 Gamios
4 — «xopoio» 6-8 6amioB
3 — «yJOBJIETBOPUTEIILHOY 5-4 bamna

5.YCJIOBHUSA PEAJIM3ALIUA TPOI'PAMMBI TN CIIUTIJINHBI

5.1. Inst peanusanuu nporpaMMmbl y4eOHON AMCHMIINHBI JOJDKHBI OBITh MPEIYyCMOTPEHBI
CIIEIYIOIINE CIEUAIBHBIE IOMEIIECHHUS:

O6opynoBanue yueOHOTO KaOuHeTa:

- IOCAJI0YHbIE MECTA MO KOJIMUYECTBY 00YUaIOIIUXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUIEKT Y4eOHO-HarJISIIHBIX TIOCOOMIA;

- MaTepuassl TEKyIEeH U TPOMEKYTOUHOM aTTECTAlUU.

[Tomemenne kaOMHETa OCHALIEHO THUIOBBIM  OOOpYAOBaHHMEM, B TOM 4HCIE
CTIENUATM3UPOBAHHON Y4YeOHOW MeOeNbl0 M CpPENCTBAaMH OOy4YeHHUs, HEOOXOJUMBIMU ISt
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO MOATOTOBKU O0YYarOIIUXCS.

TexHuueckue cpeacTBa 00ydeHUs:

- IEPCOHAIBHBIN KOMIIBIOTEP C JUIIEH3MOHHBIM ITPOrPAaMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP C FIKPAHOM.
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3asb1 OMOJINOTEKH:

bubnmoreka (poHA XymOKECTBEHHOH ITUTEPATyphl OJDKEH COOTBETCTBOBATH MEPEUHIO
M3y4aeMbIX TTPOU3BEICHUN ), YUTAIBHBINA 321 ¢ KOMITBIOTEPAMH, OCHAIIICHHBIMH BBIXOJIOM B CETh
Hutepner.

6.MH®OPMALIMOHHOE OBECIIEYEHUE PEAJIM3ALINU ITPOT'PAMMBI

Jns peanuzanuy TporpaMMbl  OMOIHOTEUHBIH (OHI 00pa3oBaTEIBHON OpraHU3aAINH
YKOMIUICKTOBaH II€YaTHBIMH W/WJIM 3JIEKTPOHHBIE 0Opa3oBaTesibHbIE U HWH(OpMaIMOHHBIC
pecypchl, PeKOMEH/IOBaHHBIE IJISl UCIIOJIB30BAHUS B 0OPa30BaTENbHOM IIPOIECCE, HE CTaplle
ISITH JIET C MOMEHTA U3/aHusl.

6.1. OcHoBHBIE TEYATHBIC H3TAHUSA

1. TIlonoBkoBa, M. B. UnmuBumyansHbii ipoekt. Illar B mpodeccuro. bazoBrlil ypoBeHb :
yueOHUK /U1 00pa30oBaTeNbHBIX OpraHU3aIlNi, peanu3yonmx o0pa3oBaTelbHbIC
porpaMMebI cpeiHero npodeccnonansHoro oopasosanus / M. B. ITonoBkosa, A. B.
Hocog, T. B. ITonoBkoBa. — 2-¢ u3n., crep. - Mocksa : IIpocsemenune, 2025. - 193 ¢. —
(Yuebnux CITO). - ISBN 978-5-09-124911-8. - Tekcr : anexkTpoHHbIi. - URL:
https://znanium.ru/catalog/product/2202037

2. Jlazapes, B. C. [IpoekTHas nesrenpHOCTh B 10-11 Kiaccax: pa3paboTka u 3amuTa
MHAUBUIYAILHOTO MPOEKTa : yueOHoe nmocodue aisi o01ieo0pa3oBaTeabHbIX
opraam3anuii / B. C. Jlazapes. - Mocksa : U3narensckuii Liearp BJIAJIOC, 2023. - 136
c. - ISBN 978-5-907482-83-8. - Tekcr : anekTponnsiid. - URL:
https://znanium.ru/catalog/product/2169947

3. Cksoprosa, S. B. UnauBuayansubiit mpoekT. 10 (10-11) kmacceel. TeTpaas-TpeHaxep :
yuebHo-nipakTHueckoe nocobue / 1. B. CkBopuosa, I1. M. CkBopIIOB. - 2-€ U31I. -
Mockga : Uaremnext-Lentp, 2023. - 111 c. - ISBN 978-5-907651-12-8. - Tekcr :
anexktpouHbIi. - URL: https://znanium.com/catalog/product/2096867

6.2. JlonmoJTHUTEIbHbI€ HCTOYHUKH
1. Coursera. Onnaiin-Kypcol no npocpammuposarnuro [nexmpounsiii pecypc]. —
URL: https://www.coursera.org
2. GitHub. Penosumopuu ¢ 0mKpbimsim UCXOOHLIM KOOOM [DnekmpoHnHulil pecypc]. —
URL: https://github.com
3. Ilpoepammor 0 monmasica. — Peacum docmyna.  https://lifehacker.ru/programmy-dlya-
montazha-video
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