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AHHOTALMSA

HI.!CHHIIJIHHH «MareMaTHYeCKHe METOAbI OITTHMH3ALIHH B Hay4HOM HCCIC/IOBAHHHY BXOAHT B
BAPHATHUBHYH) 4acTh OGPEBOBHTC.’II:II(}H HpoOrpaMMsbl MOJIFOTOBKH Dﬁ_\"iﬂlOlllHXuﬂ NO HANPaBACHHID
25.06.01 «Adponasuraumus M IKCIIVATalllg ABUALMOHHON M PAKCTHO-KOCMHYCCKON TEXHHKHY»
HanpapacHuoci b «Hasurarma n YHPABACHHC BOLIYIIHBIM JABHAKCHHCMY JlllL‘IlHII,’![IIIﬂ peanu3ycTca
kaenpoii Nol.

I[l-'ICilHiIJIIIIﬁJ. HALEICHA Ha fIJUpMHpUI]EiIIHC V BBLINYCKHHKA

YHHUBCPCATLHBIX KOMIETCHIHI:

YK-2 «cnocofHOCTh NPOCKTHPOBATL H OCYILCCTBAATE KOMITZICKCHBIC HCCICOBAHNA, B TOM
YHCIE MCHMCHHILTHHAPHBIE, HA OCHOBE LCJIOCTHOID CHCTEMHOIO HAaYYHOIO MHPOBOI3PCHUS C
MENOIL3OBAHNEM 3HaHKI B 001aCTH HCTOPHIH M (PHIOCOPHM HayKn» .

OOHIENPOPECCHOHUTBHBIX KOMNETEHLUMI:

OlK-1 «BhrageHme METOA0NOMMER TEOPCTHYCCKHX W IKCHEPUMEHTAILHLIX HCCICA0BAHHHA B
A0MACTI AHPOHABATALHN W OIKCIIVATAIMH BOLAVIIHOIO TPAHCHOPTA. TCXHUKM W TCXHONOTHI
BOBLYIIHONO TPANCHOPTa».,

OT1K-3 «cnocoGHocTL K pa3paboTKe HOBLIX METOA0B HCCNCA0BAHUA 1 UX TIPHMCHCHHIO B
CAMOCTORTENLNOI  HAYUHO-MCCIEIOBATENILCKON  JIGATEABHOCTH B QONACTH  @IPOHABHIAIIMK 1
DKCIUIVATAIMK BOVITHOTO TPAHCNOPTA, TCXHHKH W TCXHOJNOTHA  BOB/LYIIHOIO  TPAHCIIOPTA, €
YUCTOM TPABHI CODOIEHUSA ABTOPCKHX NIPaB».

OITK-5 «CciiocoBHOCTE BLINOJHATE CAMOCTOSTE ILHBIE HAVUHbLIE HCCICA0BAHNA B 001ACTH
AIPOHABHIAINN W IKCIIYATALNA BOZAYVILHONO TPAHCHOPTA, TEXHUKH 1 TEXHOJIONHI BO3AY LIHOTO
IPANCIIOPTa B COOTRETCTBHN C HANPABICHHOCTLIO NPOIPAMMBL ACHUPANTY Pbiy.

OK-6 «cnocobHOCTE NPUMEHATL COBPEMEHHBIC HHHOBAIHOHHBIC MCTO/ L W TEXHONOTHH
HPH NPOBCICHHN HAVHHBIX HCCIEJOBANMIT, TECOPCTHUCCKHX M IKCIIEPHMEHTAILHLIN paspaboTok B
OOIACTH DPOHABHIALMKA 1 OKCIUIVATALME  BOSAVINHOIO  TPAHCHOPTA. FEXHUKH M TEXHOJIOIHIA
BOSLVITHOIO TPAHCHOPT®)

HPOPCCCHONAILHBIX KOMIETEHILH:

TTK-1 «ctiocoOHOCT MIAHHPOBAHUA IKCHEPHMEHTA M HCHBITAHII JICTATCALHBIX aniiapaTos 1
CHETEM ¢ POPMUPOBIHHEM KOHTPOIILHO = H3MCPH TCIBHBIX KOMIUICKCOBY,

TIK-3  «cnocobrocts  00CCNEHeHH  IKCIIVATALMOHHLIN - XAPAKTEPHCTHR  ACTATCNbHBIX
ANDAPATOR 1 CHCIEM  Ha HTANAx MPOCKTHPOBAHHA M TIPOMIBOJCTBA HA OCHOBE HOBCHIINX
JOCTHIREHME HAYKH 1 TEXHOAOTHI W IIPOBOJIHMBIN HCCACI0BAHMI Y.

Coaepaanne  AHCUHIUIHILE  OXBATLIBACT KPYVI BONPOCOB.  CBABAHHLIN € [PHMEHCHHEM
MATCMATHYCCKHX MCTO0B ONTHMU3ALHN B TCOPETHYECKHX H OKCHEPHMCHTAILHBIN HCCNCIOBAHMAX
B OONACTI QOHPOHABHIALMN W IKCIUIVATALMK BOSIYIIHOIO TPAHCIOPTA. TCXHUKI 1 TEXHONOTHRA
BOSAVIIHONO TPAHCHOPTA, & TAKKE B 3A1da4aX OOCCHCHCHHS IKCIUIVATALHOHIBIX XaDAKTEPHCTHR
ACTATCALHBIX  ANNAPATOB M CHCTEM HA TANAX HPOCKTHPOBAHHA W NPOMIBOACTBE HA OCHOBE
HOBCHIINX JIOCTHRCHUI HAYKH H TEXHOI0THIT 1 POBOIMMBIX HCCICAOBANMIT

| Iperioiapanmne AMCUNIARHBE IPELY CMATPUBACT CACAYIOUHE GOPMbE OPFAHI3alK y4edHOoro
HPOICCCa ICKIHN, CAMOCTOSTENRHAA PadOTa 00YHAIOWICTOCA, KOHCY TLTAILMN.

[IporpaMmoii  JIMCHNIIMHEBL  TIPELYCMOTPEHBE  CACAVIOUINE  BHBL  KOWTPOJISA.  TCKYIHH
KOHTPOIIL YCICBISMOCTH, [IPOMEAKY TOUHAS arTecTaunn B hopMme sauera.

OB s TPYAOEMKOCTE OCBOCHHA JIMCUMTUIMHEL COCTABIAET 2 3aueTibIX CAMHMILL 72 vaca.
A3bIK 00OVHEHIA 110 IHCUHIUTHHE «PYCCKHiT).

1. TlepeueHb MJIAHHPYEMbIX PE3VILTATOB 00YYEHHS MO IHCUHILIHHE

1.1. Tlesn npenoiaBaHuy JHCHHILIHHDI

Llenmsio  npenopasanns  AMcUWIuIMibl - asidctes  QopmupoBanne v oOyualouerocs
KOMICTEHIUNI. OCHOBAHHLIX HA MATEMATHYCCKNX METO/1aX ONTUMH3AIMM B 3a/1a4ax. CBAZAHHBIX C C
TEOPETHUCCKUMH M OKCHCPHMEHTAIBHBIMH - HCCICAOBAHMAMH B 001ACTH  AYPOHABHIAIIMK M
IKCIIYATALMN BOZIYIIHOTO TPAHCHOPTA, TEXHUKN 1 TEXHOIOMHI BO3LYIIHOTO TPaHCNopTa. a Takie
B 3a/1a4ax 00CCHCYCHUR IKCIIYATALHOHHLIX NAPAKTCPHCTHK NETATEILHBIX ANnapaTtos W CHCTEM Ha
ITANAX NPOCKTHPOBAHMA W NPOH3BOACTBA HA OCHOBE HOBEHIINX JIOCTHIKEHHH HAYKH M TEXHONOTHI
H IIPOBOANMBIX HCCIICAOBAHMI

1.2, Hepeuenn nIAHHPYECMBIX PE3YILTATOR 00YHCHUS 10 AHCHHILTHHE, COOTHCCCHHBIX ¢
IIAHIPYEMBIME petyiabTatamu ocsoenns Ol
B peiyanrate  OCBOCHUS  JIMCHMIVIMHBL - OOVHQIOWIMHCH  n0mken  o0na1ars  CHeayIomnMm
KOMICTEHISAMI
YK-2 «cnocodHocTs HPOCKTHPOBATL M OCYHIECTRAATE KOMILICKCHBIE MCCICAOBAHIA. B TOM YHCIE
MCHUIMCHIUTIHAPHEIE.  HA OCHOBE  LENOCTHOIO  CHCTEMHOTO  HAYHHOIO  MHPOBOIIPEHHA €
MCHIOJIBLIOBAHNCM SHAHNIT B 00JIACTH HCTOPHK W PUAOCODHN HAY K

FHATH — METOJMKH KOMILICKCHBIX HCCICIOBAHHH, B TOM YHCIE MCHAIHCHUH T TMHAPHBIX

YMCTh  NIPOCKTHPOBATH H OCVIIECTBIATL  KOMILICKCHbBIC  MCCICHOBAHNA. B ToM Huene
MEAUTHCHHIUTHHAPHBIC.

BIAJICTh HABLIKEAMH - NPOCKTHPOBAHHA H OCVIICCTBACHHA KOMILICKCHBIX HCCAC/LOBANNI. B TOM
HHCIC MCACIHCIITUITHHAPHBIN.

HUMCTL OIBIT ACATCIBHOCTH — B HCCNC/I0BATCALCKHN  H KOHCTPYKTOPCKHN  OpraHM3aiMsax “
NPCAPHATHAN.  CBAZAHNBIN  C u‘!])(lllaﬂﬂl'alllicﬁ H ')I(tﬁll,l}a'l'!lllllul‘:l BOBAVIIHOIO  TPaHcnopra,
TCXHHKOH M TCXHOIOIHAMHP BO3IVIITHOTO TPpAHCHopTa.

OHK-1 «piancnmne  MeTo000rueil TCOPCTHYCCKUX 1 DKCHCPHUMEHTAIBHBIX HCCACNOBAHNA B
o01acTm WIPOHABHTAL W IKCINYATALNRN BOAYLIHONO  TPAHCHOpTa, TEXHHKH W TEXHONOTHI
BOBAYILHOTO TPAHCHOP T

3HAThL - MCTOJIMKH TCOPCTHYHCCKUX # IKCHCPHUMCHTAIBHBIX - HCCIC/IOBAHH B obaacTm
AIPOHABHTAIAN B OKCIUIVATALMKE BOBAYITHOTO TPAHCHOPTA, TEXHHKH W TeXHON0I Wl BOSLY HIHOIO
TpaHcnopra,

VYMETh — ILRHUPOBATL B OCVUICCTBAATL TCOPETHYCCKHC M OKCHCPHMCHTAINLHLIC HCCNCAOBAHHA B
SIS ETaYT WIPOHABNTALIMKE W IKCIAYATALHH  BOAYLIHONO  TPAHCnopra, TCXHHKH H TCXHONOTHI
BOZJYIIHOIO TPaHCHopra.

BIAJIETh  HABLIKAMH © TCOPCTHYHCCKUX  H o ORCHCPHMCHTATLHBLIN neeneaoBanuii B odnacTH
AIPOHABUTAILHN K OKCIAYATALHY BO3AYIIHOTO TPAHCNOPTA. TCXHHKH H TEXHONOMHA BO3AYUIHOMO
TpaHcnopta,

HUMETh  ONBIT  ACATCILHOCTH - B HCCACAOBATCIALCKHN  H  KOHCTPYKTOPCKHUX  OpraHu3aluniax  H

NPCNPHATHAX.  CBASAHHBLIN ¢ u)puHaaHrauncii H ')KL'ILI}-I!'I'Eilll-ll.‘ﬁ BO3ZJAVUIHOIO  TpaHcnopTa,
TEXHUKOH H TCXHOI0THAMHA BOJIVIDHOTO TPAHCHIOPTA.

OHK-3  «cnocodnocrs K pa3padoTke HOBBIX METOJAOB WMCCICAOBAHMA M HX NPHMCHCHHIO B
CAMOCTORTCALHON 1Ay 41HO-HCCACA0BATENLCKON  JICATCALHOCTH B O0JIACTH  @IPOHABHIAIMK ¢
IKCILIYATALMH  BOBAYUIHOTO  TPAHCIIOPTA, TEXHHKH W TCXHONOrHIT BOBIYUIHONO TPAHCHOpTA,
VHETOM NMPABIA COOMIOACHNA ABTOPCKUX NPaB»:



3HATH METO/bl HCCHEA0BAHMA W HX NPUMEHEHHA B HAYYHO-HCCNEI0BATENLCKON ACATEILHOCTH B
obdnactu a'.)p()uamlraumi W IKCHAYATald  BO3IAYIIHOTO |TPZHIC1IUP'I'<'L TEXHHKH M TEXHOMOIMH
B()',S,EE)’LIIHOI'G 'rpaucnnp'l'a € YHCTOM MipaBHl Cﬂﬁ,’ll()ﬂﬂ”liﬂ ABTOPCKHX ”paB:

YMETh MPUMEHATL METO/bl MCCHEAOBAHMA W HX [IPHMCHEHHS B HAYYHO-HCCNCAOBATE/ILCKOMH
JICATEILHOCTH B obacTn dAIPOHABHTALIMH H OKCIAYATAILMK BO3AYIHOTO TpaHCNnoOpTd. TEXHHKH H
TEXHOIOTHI BOIAYIIHOTO TPAHCTIOPTA, C YHETOM Apasun CoGMOACHHA aBTOPCKMUX NpaB

BAAJCTh HABbIKAMHM  HCCS JIOBAHUH W H’dylIH()-HCCJIC,‘l(\RﬂTC."lI»CKOﬁ ACATENLHOCTH B obnacTu
AIPOHABHTALMH H OIKCILIVATAUHH BO3AYHIHOTO TPAHCHOPTA, TEXHHKH H TEXHONOIHIH BO LIVIIHOTO
'l'pa![CﬂOpTa. C YHCTOM Hpasni CUGHI{),’IEHHH ABTOPCKHX Nnpads

HMETL  ONbIT JNCHATCALHOCTH B HCCHCAOBATCILCKHN H KOHCTPYKTOPCKHUX l}pl AHH3AUHUAX M
APCANPUATHAX, CBA3AHULIX € aOPOHABHIAUMEIHT W OKCIyataumeii  BOBAYIIHOIO  IPAHCIIOPTA,
TCXHHKON M TEXHONOTHAMH BO3AYIIHOTO TPAHCNOPTa

OIK-3  «cnocobHOCTL  BBINOIHATL  CAMOCTOATENLHBIC  HAYYHBIC  MCCICA0BAHNA B 0014CTH
AIPOHABHIALMM 11 IKCIETVATAIMH BOFJVITHOTO TPAHCHOPTA, TEXHUKH W TCXHOIOIHI BO3AVIIHOFO
IPAHCHIOPTA B COOTBETCTEMN € HATIPABJICHHOCTHIO NIPOTPAMMbL ACTTHPAH TV Phin:

iHATL — MCTOJAHMKH  HAY4YHBIX HCCICNOBAHMI B 001aCTH AIPOHABUTAIIHKH M DIKCNAYaTauuH
BOZAYUIHOTO TpaHCNopTd, TCXHHKH H TEXHOI0IHI BOBAYUIHOIO TpdHCNOpTa B COOTBETCTBHH C
HANPABACHHOCTLIO NPOIrPaAMMBI ACHHPAHTYPBI .

VMCTE  —  TIPHMCHATL  MCTOJHKH  HAYYHBIX neeneaosannii B obnacru AIPOHABHTALIMH M
DKCINYAaTaiuy  BOJIVIHHOIO TpaHCnopra, TCXHHKH H TCXHONOIHA BOZAYUIHOTO Tpancnoprda B
COOTBETCTBHH C HAMNPABICHHOCTLIO NPOrPAMMbBL ACTTUPAHTY LI

BAAACTh  HABLIKAMM  HAYYHBIX HCCHEJIORAHNIT B OD14CTH AIPOHABHTAIIMH MW OKRCILIVATAUHH
BOSAYUIHOTO TPAHCIIOPTA, TEXHHKH 1 TEXHOI0THH BORINVIIHOTO TpaHcnopra B COOTBCTCTBHH €
HANPABACHHOCTLIO HPOTPAMMBL ACHHUPAHTY PbI

HMCTE  ONBIT  ACATCABHOCTH - B HCCIC/OBATCIIBCRUN B KOHCTPYKTOPCKUX  Oprafvsaliuax. u
HPCANPHATHAX, CBAZAHHBLIX C El')plﬂliimﬂ'illlIICI"I H 'll\‘(ll}i'\i"il.llllcﬁ BOSAVIITHOIO TpaHcnopra.
FEXHHKOH M TEXHMIOTHAMM BOBAVIHITHOTOQ TPpAHCTIOPTAL

OIK-6 «cnocodnoctn HPHMCHA T COBPEMCHIBIC HHHOBALMOHHBIE METO/LL M TEXHONOIHK NpH
HPOBCACHHH  HAVHHBIX HCCICA0BAHNIA, FCOPCTHHCCRKUN B IRCHEPUMEHTA TLHbBIX pa'spuﬁn'rem B
00IACTH AIPOHABHTANHH W OKCIUIVATALMN BOZIAVIIHOIO  TPAHCNOPTA, TCXHHKH W TEXHOJIOIHA
BOBANITHOTO TpaHcnopra»:

MATL - COBPEMEHHLIC HHHOBAUIMOHHBIC MCTOMABI M TCXHONOTHH NPH NPOBEACHHH  HAYYHBIX
MCCHIEAOBAHIT, TEOPETHHECKNX H IKCICPHMEHTAILHLIX Pa3paboTok B 001aCTH a)POHABHIALNKM 1
DKCNNYATAUHN BOZAYILHOTO TPAHCHOPTA, TEXHHKH W TEXHO. 1M Wii BORIYILIHOTO TpaHcnopra

VMETH I[pIIMCIIHTh C(]BPCMCII]II»IC HHHOBAIHONHBIE MCTO/IBL H TEXHONOTIHH MpH [NpOBCACHHH
HAVYHBIX HCC.'IC,Z[(]BHHHH. TCOPCTHHCCKHUX  H IKCHEPUMEHTA TLHBIX pﬂ'ipilﬁ(}'l'(}h’ B Ol_'ﬂﬂCTH
AIPOHABHTIALMK 1 DKCILTVATAUMH BOZAVIDHOIO IPAHCHIOPTA, TCXHHKNW KW TEXHON0I Mt B(Ti"ly(u]-l(]l'('l
rpancnopra

BIICTE HABBIKAMH HAVHHBLIX HCCNEI0BANMITL, TCOPCTHHCCKHX H ‘)KL‘IIUPHMCH'I WIbHBLIX pa‘ipaﬁm'mc B
00nacTH AIPOHABHIALHH W DKCNAVATAIHH BOZJVIIHOIO  TPaHCHopia. TCXHHKH H TEXHONOTHE
BOBAYITHOIO TPAHCTIOPTA:

HMETE  OIILIT  JACATENBHOCTH B HCCIC/IOBATC/ILCKHX  H KOHCTPYKTOPCKHX Opl‘ﬂl"fsilllllﬂ'x H
NPCANpUHATHAX, CBASAHHLIX C ﬂ')pUlH.lﬂHl}.lIli-!Clul H !I\'CII.'I}'&[I'E]ILHL‘ﬁ BOZJAVILNHOIO  TpaHCnopra,
TEXHHUKOH H TEXHONOTHAMH BO3AYLIHOIO Ipimcuup'ra:

HK-1 «cnocoGHOCTh  TUIAHMPOBAHHA IKCHCPHMCHTA M UCHIBITAHMI NICTATEILUBIX  aNnaparos
cneteM ¢ OPMHPOBAHMEM KOHTPOJILHO = HIMEPHTCILHBIX KOMIUICKCORY!

Bua vuednoit pador
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SHATH — AITOPHTMbI NITAHHPOBAHKA IKCIEPHMEHTA M HCHBLITAHMIA NETATCILHBIX ANNAPATOB U CHCTEM
¢ (hPOPMHUPOBAHMEM KOHTPOILHO - H3MEPHTEIBHBIX KOMIICKCOB:

YMCTh - [UIAHUPOBANM  IKCIIEPUMEHTS M HCMBITAHMI 1ETATENBHBIX ANMAPATOB M CHCTEM C
(OpMUPOBAHHEM KOHTPOILHO - HIMCPUTENLHEIX KOMILIEKCOB:

BIAAAETH HUBBIKAMM - NAAHHPOBAHWA IKCTIEPHMCHTA W HCHBLITAHUE NETATEALHLIX ANNAPATOR M
CHCTEM € (DOPMUPOBAHHEM KOHTPOILHO - H3MEPHTENLHBIX KOMILIEKCOB,

HMETL  ONBIT JCHICALHOCTH - B WCCACNOBATCILCKHN W KOHCTPYKTOPCKHX Opranu3aluax i
NPEANPHATIAX,  CBA3ANNLIX ¢ @IPOHABHIALMENR W IKCINIYATAlMEeR  BOJAYIIHOIO TPAHCNOpPTA,
TEXHHKOH M TEXHOIOMHAMM BO3AYLIHOIO TPAHCIIOPTA;:

[TK-3 «cnocobnocrs odeciedenns IKCNAVATALHOHHBIX XAPAKTEPUCTUK NETATCThHBIX ANNApaToR
CHCTCM Hd ITanax NPOCKTHPOBAHNS H NPOH3BOJICTBA Hd OCHOBC HOBEHIIMX JOCTHKCHHI HAVKH M
TEXHOJIOTHIH U IPOBOJAHMBIX MCCIIC10BAHHEY

3NATH  TEXHOJIOTHI  [POCKTHPOBAHWA M NPOH3BOACTRA ¢ ODCCNEHEHHEM  IKCIIVATALHOHHBIX
XapAKTEPHCTHK  NCTATEILHBIX  ANNAPATOB W CHCTEM. 3HATL HOBEHNIME JIOCTHKCHUA HAVEM U
TEXHONOTHI B ODIACTH @HPOHABHIALMH W IKCIIIVATAIMA BOZAVILHOIO IPAHCHOPTA. TEXHHKY ¢
TEXHONOTHAM BO3NY WIHOTO TPAHCIIOPTA

YMETh — ODECTICUHBATL IKCIIVATALMOHHBIE XAPAKTEPHCTHKN JICTATCALHBIX AIITAPATOR 1 CHETCM HA
ITANAX NPOCKTHPOBAHMA 1 NPOHIBOJICTBA HA OCHOBE HOBCHIINX I0CTHKEHHIT HAYKH W TEXHOMOTHI
H HPOBOAMMBIX HCCICAOBAHUI |

BIAICTH HABBIKAMM - POCKTHPOBAHHA W NPOH3BOACTRA NCTATENLHLIN AINAPATOB M CHCTEM

HUMCTL - OIILIT  ICHTEILHOCTH B MCCACNAOBATCIILCKMY W KOHCTPYKTOPCKUX  OPraHu3aunsx  u
NPCANPHATUAX.  CBAZAHHBIX  C @IPOHABHIAUNCH W OKCIIVATAMER  BOAYUIHOIO  TPAHCIOpTA,
TEXHHKOH H TCXHOI0MHAMH BOJIVIIHOIO TPAHCIHIOpTa

2. Mecto ancuunanum B crpykrype OIl
Jeunnamna DasHpyeres Ha SHAHMEX, paHee HpHOOPCICHHLIN. O0YHRIOHIMMUCS TP W3y HCHHK
CHCAVIOUNX JAHCIHH LTI
~ Maremarnuecknit ananns,
- Jluneinas anreOpa;
= Opraunsauus AMCCepTaliHOHHBIX HCCNC0BANNIT
— Hayunsie neenenosanms,
Heropus n inocodms nayku
Juanun,  nOAYHEHHBIC  HPH M3YMCHHM  MATCPHAIA  JAanioil  JMCHHINHHLL  MMCIOT KAk
CAMOCTOATEALHOE SHAYCHHE, TAK W HCTIONB3VIOTCA NPH HEYHCHHH JAPYIHX JAMCUMILTHHS
Obecnedenue  IKCNAYATAUMOHHON  TEXHONOIHMHOCTH W HALCKHOCTH  ABMALMOHHOA ¢
PAKETHO-KOCMHYCCKON TEXHHKH HA ITAIAX [IPOCKTHPOBAHNSA
— Teopns Texunueckoii IKCITYATAMH ABHALMONHOI M PAKE THO-KOCMHUECKOT TEXHHKH

3. O6bem aucunnaunel B 3E/akanem. uac
Janneie 00 00Ey 00LEME AHCUHIVIMHBL, TPYI0EMKOCTI OTACABLHBIX BUAOR YHedHOH padoThl no
ANCHMIUTMNE (M PACHPEACICHHE YTOH TPYIOEMKOCTH 10 CCMECTPAM ) HPEACTABAEHB! B Tadmue |

Gnuu@a 1 = O0LeM 1 TPy LI0EMKOCTh JAIMCHHIITHHLI

TpyoemMrocTs 1o
ceMecTpaM

Beero

Nu2




O6man TPyLoeMKocTs 2/ 72 2/72
aucunnianusi, 3E/{(4ac)

Ayoumopusie 3aAMUA, BCETO HaC., 14 14

B mom uucie

neknnm (J1), (mac) 14 14

[Mpakiuueckue/ceMUHAPCKUE 3aHsTHA
(113), (uac)

naboparopusie padatet (JIP), (uac)

KVPCOBO ;[)O(’.’KT (pabora) (KIT, KP).
(uac)

Ixsamen, (vac)

CamMocmoamens Han pasoma. peero 58

(¥
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Bua npomMexy 1ouuoro Konrpoas: auet 3auer
sauet, andip. 3aueT, sxzamen (Jauer,

. 3au, Ik

4. Conepzanue IHCUHILIHHBI
4.1. Pacnpeaeaenue TpyaoeMKOCTH AHCUHILIHHBI
0 PABICTAM H BRAAM 3aUsITHit
Pasiennl 1 TeMbE JMCHMILTTHGL 1 HX TPVI0EMKOCTh MPHBEACHE! B Tadaunie 2.
labnuua 2. — Pasiennl, TEMBEICHHILIARBL B HX TPYJIOCMKOCTH

Pasaeiibl, reMbl AMCIHTUIHBI Jlekumnn [13{C3) ST KI1 GPC
(vac) (vac) (uac) (uac) (uac)

Pasiten 1 ODas nOCTaHOBKA 314011 2 10
omruMusanu. | B
Paspaen 2. lpocreiiwme Meronn 6 24

OUTUMMHIALLHN

| Paspen 3 [TpoasuiyToie  METOILI 6 = 24
OITHM H3ALLAR o [ —
Hroro s cemectpe: 14 58
Hroro. : 14 0 0 0 58

4.2, Coaepxanme pasyie/ioB 4 TeM JEKUHOHNBLIX 3AHITHII
Coacpaanie paziciior H TEM JICKIIONILIX SAHATUH NpUBEIEHO B Tabanuge 3.

Tabauua 3 - Copepaanne pasjiclioB U TEM JICKUHOHHBIX $aHATHI

Homep pasneia } Haspanue v COAEpAKAHNE PAZICIOB M TEM JIEKLHOHHBIX 3aHATHI
Pasnen 1 Obwas | Tema 1.1, Ofman  00CTAHOBKA 3044 ONTHMH3ANMM,  3aitaqa
NOCTaHOBKA 33341 | HENHHEIHNONO IPOTPAMMHPOBAHKA W €€ ONTHMANLHOE petieHne. OCHoBIbIC
OUTHMHZANH nonstus |lesesas QyHKIMA ¢ HAMHHEM OIPaHHYEHHH THNA PABEHCTB H

nepasencts, I'panuent. matpuua |ecce. BBINYKILIE W YHUMOAUILHbIC
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(hyHKUKH. i
Paspen 2 [llpocreimne | Tema 2.1. Hpocreiimme meroasr onvumusaunn. DOyukuns Jlarpara.
METO/Ibl ONTHMH3a1IMK HeoOxoaumble H J0CTATOYHBIE YCIOBHS IKCTPeMyMa QYHKUHH MHOTHX

nepeMeHHbix. Dyukuns Xummennbnay. Metoa rpaieHTHOrO CIYCKa U ero
Bapualuu.  CBeacHwe K OJIHOMEPHOH  onTumuzauud.  Metojibi
PABHOMEPHOIO MOWCKA. 3010TOro cevenus. metod Pubonauun. Meton
0E3yCHOBHOH  ONTHMH LMK, HE  MCHIOABL3YIOULHI  IPOH3BOAHOR  (MeToi
| ik epa — Muaa). - N S

Paspen 30 [poasunyteie | Tema 3.1 Hpoasunyrsie Meronl onrumusanun. 3anada nuHeinoi
METOJILI ONTHMH3ALHA ontuMuzatun. - Meron conpameHnbix  rpaanentos.  [lpakTuueckue
IIPUMEPBI  HKCTPEMLIBHBIX  3a/1a4,  3@JaHHBIX  MACCHBAMM  YHCEN
Monenuposaine ¥ YHCIEHHBIE  ANTOPHTMBL  HONVHCHHS  PELIEHHS W
KOHKPETHBIC TPOTPAMMEL ¢ HPHMEHEHHEM MeToAd Wipadubix (yHKUHEH
3a/a4a  NPOBEPKH  HE3UBMCHMOCTH  TPYNN  NEPEMEHHBIX KAk  4acthb
HpobIeMbl O HPCACTABNCHUH  QYHKIHH MHOIHX  IEPEMCHHBIX B BHIEC
KOMNOIMLUMK  yHKEIMI  MEHBIIErD  4WCad  nepemeHHbix.  Meton

HAMMEHBUINY KBUIDATOR.

4.3, [lpaxkrnueckue (CeMHHAPCKHE) 3aisTHH
TeMbl NPAKTHYECKUX JAHATHI B HX TPYIOCMKOCTL HPUBEACHE! B Tabimue 4
Tabnnua 4 — [lpakTHyccKHe 3aHATHA 1 UX TPYJIOEMKOCTh

No 5 N
8 . OEMKOCTD. | nasznens
R g e i | DOpMLE NPAKTHYCCKUX 3aHs THI PYAL pasjicaa
n/n | TeMblnpaKTHUeeKX sansTHii pMbl Hpa (uac) g
JIHCHLHT
JIMHBI
YueOuuIM 1ianom He IpeiyeMoTpeno

4.4, Jlaboparopubie 3ansTus
Tembl Na00PATOPHLIX AHSTHI U HX TPY OCMKOCTL HPHBEACHDB! B Tadanue 5
Tadnmua : TOpH] B
N | N - TPy oeMKOCTh,
HaumenoBanue Jadoparopisix pador .
n'n (uac)

2 3AHATHS M HX TPY/I0EMKOCTh

No paszaena
JIHCHHTLTHHBL

YUeOHBIM IUIAHOM HE [IPELYCMOTPEHO

4.5. Kypcosoe npoerruposanue (padbora)

YueOHbIM NIAHOM HE NpeaycMoTpeHO



4.6.  Camocrosteasnas padora ofyuarmmxcs
BHilbl caMocTosTe/ILHOI PaboTLl M €€ TPYA0EMKOCTh NpUBEAECHB B Tabunie 6.

_ Tabauua 6 Bust camoc1oare/sHoii pagoTsl H ee TPYA0CMKOCTS

Bun camocrostenshoii paborn: Beero, uac |Cemecrp 2. 4ad
1 2 3
Camocronrenasnan patora, secero 58 58
H3YIEHHE TEOPETHUECKOTO MaTCpHaia
SRt e ¢ a8 a8
ancuunaubn (TO)
Kypcogoe rnpoektiposanne (Kil1, KP)
pacuerHo-rpadmueckue swianus (PI73)
Bhinoauenne pedepara (1)
IMoaroroska k rekyuiemy konpoao (TK) 10 1)

J:J..(J_Vlalllllec saanme (J13)

KOHTPOJIbHbIE paboTsl saounnkos (KP3)

5. Mlepetens yuedHO-METOAMYECKOr0 0BeCeUeH s LIS CAMOCTOAT &1 bHO

PAGOTLI 00Y4AIOMIMXCSI 10 IHCUNILIIHE (MOAY.I0)
Yuedno-meroinueckme MATCPHATIL JLTA CAMOCTOATCIILHOM ]1{1(’3i|1‘hl [\6}"|:IK)IILIINL‘)I VKd3dnb B
. 8-10

6. Tlepeuent 0cHOBHON H I0NOAHNTEALHOI AMTEPATYPbI
6.1.  Ocnosuan fmreparypa
[Tepeuenn ocnopnoit mrepatypel npueeacH B Tabauie 7.
Tabanua 7 - Tepeuei ochosnoii amreparypul

| T ' R - Koamuectao

| IKICMILIAPOB B

Ingp budnnorpadmueckan ceeiika / URL anpec OHONHOTCKE
{KPOME MICKTPOHHBIX
IKZEMITIPOB)

Awvanos C A Tumoxos A B Teopus ontummsaunu 8 | DBC «Jlanby
ULAUAX H VIIPAKHEHHSX, 2016, 448¢
| hitp://e lanbook com/books/element.php?pl | _1d=3799 | S
Anerceen BM . Tanees I M. Tuxomupos BM. Coopink | IEC «Jlanby
wiad no ontivusannu, Teopus. Hpamepor 3agaun. 2015,
| 236¢_hup /e lanbook com/books/element php?pl |_1d=2097
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6.2.  Jlonosmurensnan aureparypa
Ilepeyens aononnurentuoii anreparypsi npueesen B tadanue 8.
TaGanua 8 — Tlepeyenb 10NOAHUTENLHOI AHTEPATYPHI
i Komuuecrso
IKIEMNAAPORB B
I Iup butnnorpapmueckas cesiaka/ URL anpec OnoInoTeKe
(KpOME HMEKTPOHHBIX

IKICMILIAPOR)

Jleeun BB Jlucosen [0 11 Octosbl MeToa08 ontummsaunn, | DBC «Jlanny» B
2014 hup /fe lanbook com/books/element php?ptl_id=1552

Abapaxmanos B 17 Pabuyk A B. Daesenrs papuanuonoro | IbC «Jlann
HEHHCIICHHA W OITIMANLHOTO. yRpasienns. Teopus, samauu,
HHAMBHAY L I bHBIEC ERHETTTE 2014, 112¢
| http://e lanbook com/books/element php?pll_1d=45675 - .
Cyxapes A" Tumoxos A B, ®exopos B.B Kype meronon | I5C «Jlanby
ONTHMH ALK, 2015, 384c
http /e lanbook com/books/element php?pl 1 _1d=2330

7. Hepedenn pecypeos HHPOPMALHOHHO-TEICKOMMYHHKAUMOHHO# CeTH
HHTEPHET, neo6x0aumbIx 1151 0CBOCHNS THCHHILTHHBI
lepeyenn pecypeos undopMannonHo-reickoMmy Hukatmonmnoi cern UHTEPHE I, HEOOXOANMBIX
JUL OCBOCHHA AMCHHILIMHGL NPUBEACH B Ta0AHLEe O,
Tadmmia 9 - Tlepewens pecypeon HpopMABONHO-TeAeKOMMY HuKaonnoi cern MU TEPHET .
OMMBIX LA OCBOCHHS JIHCIHTL NI b

~ URL a;rtpcc _ Haumenopanne
hllp.r’l\n—\\'\’rnut}vncl' i ObuiepoccHiickiii MaTeMaTHueckuii nopran

! http://e lanbook com/view ILC llansy

8. Mepeuenn HH(POPMAUHOHHBIX TEXHOIOTHIl, HCIOJIb3YEMBIX IPH
OCYIECTBACHHN 00PA3OBATENLHOIO NPOLIECCa M0 AHCUHILIHHE
8.1.  Hepeuens nporpammnoro ofiecnevenus
llepesens nenoapsyemoro nporpasMvioro odecneuemns npeacrapiaen g tabamnue 0.
Tadanua 10 - Tepeyens nporpammioro obecrnievenus
' Non/n ’ - Haumenosanne

I | Marl_ab 2020b Cerenas sepens 1Y AIT ' ;
‘ Tpuan-sepeus:
| hltps://www.m_a_thworks.com!c_am_paignslp;o_d_qcts/trials/ta_r_ge_ted/dan.html
2 [ Mathcad 15/0 Cerepan ucpu:n?n I'VAI




8.2.  [llepeuent undopMALHOHNO-CIPABOUHLIX CHCTEM
llepetieHn Henosib3yemMbix HHPOPMAIHOHHO-CNIPABOUHBIX CHCTEM npeicTassien B Tabnuie 11,
Tatnnua 11 - [Nepeyens MHQOPMANNOHHO-CIIPABOUHBIX CHCTEM

[ Ne n/n Haumenosauwe ]
{ He npeaycmorpeno '
9, MaTepHaano-TexuulleCKan 6333, HeoOXxoaUMas ais OCYLIEeCTB/IEHHH
06pa3OBaTe.rle0r0 rnpouecca mo AHCUHIInHe
Cocras MarepranbHO-TeXHUYECKoi Daibl npeactapnen B Tabnuue 12
Tadamua 12 — Cocras MatepHaibHO-TEXHHHYECKOH Dasbl
Howmep ayuropmn
Nen/n HanmMeHoBaHHE COCTABHON HACTH MATEPHATLHO-TEXHUUCCKOI Dazbl (npu
HEODXOMMOCTH)
| JIeKIMOHHER ay AMTOpUS 1304
2 MyIBTHMEANE HAA ICKLMOHIEA ay AMTOPHS 130306
10. ®oHa OLeHOYHBIX CPeacTB st NPOBEIeHH npomemyToqnoﬁ ATTeCTAUHH
oﬁyllalou.mmm no IHCUHILTHHE
10.1. Cocras donaa oLEHOYHLIX CPE/ICTB NPUBeieH B Tadmmnie 13
Tatmnua 13 - Cocras onga 0UEHOMHBIX CPEACTB JUTH TIPOMEIKY TOMHOI aTTecTaimm
7 B npoMesky rounoii arrecraumm IrlpH\iL‘pHVIV:Tﬂ’IVICri'}C"ICI-lb OUEHOUHBIX
Cpe/cTs
3auer S - Cnmcok gonpocos/
10.2. Tlepeuchb KOMICTCHUNH, OTHOCAIINXCA K JMCHHIUIMNHC, W OTanbl ux Gopmuposaivs B

fnponecee OCBOCHHSA U(‘)pﬂiil]B‘d'!'ﬁJll-lH)n NporpaMmbl NPUBC/ICHLI B raonuuge 14

Fabmma 14 — TlepeucHs KOMICTEHUHI € VKA3AHHEM TANoB ux (QOPMHPOBAHMS B 11polecce
OCBOCHUS OOPA30BATENLION NPOIPAMMbI

Homep cemectpa

YK-2 «cnocobrocrs NMPOCKTHPOBATL H OCYILUCCTBIIATL KOMILICKCHBLIC WCCICI0BAHHA. B TOM YHCIC
MCKAHCUHILTHHAPHBIC,  HA  OCHOBC  LICIOCTHOIO  CHCTCMHOIO  HEAYYHHOIO
HCHOJIB30BAHHEM FHAHUI B 0014CTH HCTOPHH H q}MJUCH(I)HH HAVKH»

rantt GOPMUPOBAN N KOMIETCHIMI 10
JIMCHMILTHHAM/TIPAK THRAM B HIpotecce ocsoenus Ol

MHUPOBO33PCHHA  C

4 Hayunbie nceneaopanms
4 Hayunuie uccnenosans
4 [TpakTHKa No NoNyHEHMIO NPOPECCHOHATLHBIX YMCHUI H ONbITa
NPOecCHOHANLHON JACATEILHOCTH (NEAArorHyeckas)
5 Hayunsle ueeneopanus
6 Hayusble necne/loBaHus
i 6 _—_l;l-a}‘\mblc weenenonanna -
| 7 Hayuunie neenenosanna
Obecneyenne  IKCIAYATAUHOHHO# TEXHOMOMHYHOCTH "
7 HAACHKHOCTH ABHALMOHHOW U pilKETHO-NOCMM‘ICCK()ﬁ TCXHHKH Ha
ITanax npoeKTHPOBaAHHA
[TpakTHka no nonyueHno NPOQPECCHONATLHLIX YMEHUIT W onNbiTa
7 npodecenonabHoi JICATENLHOCTH (HayuHO-
HCCIIEI0BATE 1LCKAN )
7 B Teopua Texunueckoi ‘3Kcn,!|_\«'u|;l|usu-'cm;&ammmmﬁ H pPaKeTHO-
KOCMHYCCKOH TEXHHKH
8 fli:l}“ir{blc.H—CZ‘Jrl:JlO_B;Hﬂﬂ -

BOBINUIHOTO TpaHcnopra»

OHK-1 «Bianenue  METoA0N0rHel  TEOPETHYCCKHX W IKCNCPHMEHTANLHLIX  HCCIEN0BAHNIT B
001ACTH @IPOHABHIAIMK W IKCILIYATALUMK  BOIYILIHOIO TPAHCHOPTA, TCXHUKH W TEXHOMOIHi

| Heropus u gunocodms nayku

I Oprasusaiua IMCCEPTaOHHBIX HCCIEI0BAHMIT
| Hayunsie ucenenosanns

. =

Hayquhlc HCCnenoBanua

2 kHaquMc HeeaenoBatug

5 ) [NpuMenene  BAPHALMOMIOIO  MCUHMCIEHHS B HAYYHBIX
HCCNEA0BAHUAX

5 MareMarHueckne  METOALL  ONTHMH3ALMH B '|':‘a;\'qqu
HCCEI0BAHHK

2 Heropus u dpunocodims nay ki T

3 Hayutbie HECHCAOBAIINA -

I kl'[a_\'qnbrc HCCne10BaHus
I [esaroruka Bhiciiero obpazoranus B
I Oprauusanms :mcucp“ralmounu{ HCCIC 0 BAHMII
| Heropus v dunocodms naykn
2 ‘ Hayunbie necnenonanma T
2 Hayuusie neenenosanus 7
= I IpUMENCHIe  BAPHAMONHOTO  HCHHCICHIA B HAVUHBIX |
HCCACL0BAHMAX
| 2 B Hucrpymento )‘Ilp-.';iBJICI-IHSl HI“lU’lVHlTlH(““IlIﬁIﬂ'ﬂ:jll,l|()C’|‘|-,|U
2 | Heaaroruxa swicuiero 06|})éﬁugauua
2 buoauorpaduueckuii u nateHTHLI HOMCK T
5 Maremarnieckue  METOABI  ONTHMHIALMKN B HAYYHOM
HCCIEA0BAHHMN
2 Picm_bmi Hﬁmncm‘]msw Ha{yKu -
3 - Hay-iuuc HCCNEIoBAHHA
47 [MpakTika no noayveHno |1p()¢:_éuc:1i;|£L|h||h|x YMEHHIT 1 OnbITa
. NPORECCHONANBLHOI JIEATETLHOCTH (11e/1ar0rnuecKas)
4 Hayuubie neenenosanus -
I 4 Hayuubie nccnenosanus )
5 - .HH-}'HthC necncoBanma - - I
6 Hayunwie ucenenopanns _
L Hayunpie neenenosanms o 1l
Hayuupie uccneiosanmus
E Teopus TexHuueckoii HKenavaraunm ABHALHONIOH 1 PAKETHO-

KOCMHYCCKONH TEXHHKN
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ITpakTHKa no noayuennio NpoQeccHOHANLHBIX YMEHHIT U OnbiTa

7 npodeccHoHaNbLHON NEATENLHOCTH (Hay4HO-
HCCNEI0BATCNILCKAN )
Obecneyerne OKCIUIYATAUHOHHOA  TEXHOJNOTHYHOCTH "
7 HAJCHKHOCTH ABHAIIHOHHON 1 PAKETHO-KOCMHYCCKOI TEXHHKN Ha
Tanax npoeKTHpOBaH s
8 ] Haylmbﬁfmﬂzimsﬁm-m' N

OlNK-3 «cnocodnocTs K pa3paloTKe HOBBIX METOJI0B WCCNCAOBAHMA H HX |:pri§~?&i|cuum B
CAMOCTOATENLHONH  HAYUHO-UCCIEN0BATENLCKON  JICATCILHOCTH B 00NACTH  a)pOHABMIALMN M
IKCIAYATALUHH  BOSAYIIHOTO  TPAHCHIOPTA., TCXHHKK M TEXHONOTHH BO3AYIIHOIO TPANCIOpTa, ©
YUHETOM NPaBHI CODNOACHIS ABTOPCKHUX 11PAB»

Opl'ﬂHHHﬁLlH)I JIHCCEPTAIHOHHBIX HCCNEN0BAHMIT

Opranusaius AHCCepTaitioHHBIX HCCTIE0BAHNI

Hayuueie neenenosanus

Ilpumenenne  BAPHAIMOHHOTO  HCUMCACHMA B HAY4HBIX
HCCIIC/IOBAHHAX

Hayq HBIC HCCNICAOBAHMSH

Hayurnbie neenenopans

Maremaruueckne METOIhI ONTHMH3AIHH B HAYYHOM
HCCIIEN0BAHHH

Hayunbie neeneopanms

Hayumnsie ncenenosanms
Hayussie ucenenosanus

[lenaroruka poiciiero odpa3oBanus

Heropus u rmnocodms naykn

Ha}"lelC HCCNCN0OBAHMA

Hayuubie uccneiosanms

HayuHnbie ucenenopanms

Hayunwie ncenenosanmns

Teopust TeXHHYECKOH HRCINYATAIMH ABUALMOHHON W PaKCTHO-
KOCMMUECKON TEXHHKN

Ipakruka no noayueHmo npoheccHonaiLIbX YMEHHIT W onLiTa
npogeccHonansHoi JCATENBHOCTH
HCCIIC0BATE IbCKAsA )

(HAYy4HO-

Obecnetenne ')KL‘II.H_\'H‘I‘ﬂ!lllllllH(lﬁ TCXHOMOTHYHOCTH “
HAICHKHOCTH ABHALLHOHHON 1 PAKCTHO-KOCMHYECKOH TCXHUKH Ha

OTANEx NpoeKTHpOBAHMS

8

Hayuusie neenenosanmns

OOICTH aIPOHABHTALIAK  #
BOBAYUHOIO TPAHCHOPTAY

OIK-6 «cnocobnocrs NPUMCHATL COBPEMCHHBIC MHHOBAIMOHHBIC MCTOALI H TEXHOI0IMH npu
HPOBCACHHH  HAYYHBIX  HCCHC/ IOBAHMIT, TCOPCTHUCCKHX  H IKCHCPUMCHTMIBHBIX pa3pa6m'm\' B
IKCTHIVATALUHH BOSIVITHOTO  TPAHCIIOPTA, TEXHHUKH W TEXHONOTHI

Opransanms JIMCCepTanonibIxX HEC1EA0BanHil

HayuHsbie ucenesiosaing

Hayuuhlc HCCACAOBAHHA

Hayunbie ncenenosanns

MHCTPYMEHTEL YIPABACHIUS HIHOBALMOHHOM JIESTENLHOCTLIO

IIpUMCHENHE  BAPHALMOHHOIO  MCUMCIICHHS B HAVHHBIX
HCCIE/I0BAHHSX

1 Hayuusie nechenosanms
0 - i’illﬂl.’l‘palllll,ll‘-'! A3hIK 7 O
3 [Ipumencine  BAPHALMOMHOTO  MCHMCICHWA B HAVUHBIX
HeCheI0BaHMSX
2 Mnocrpaniniii s3bik
2 Heropus u 4hﬂ|6¢0($&?ﬂ HAVKH
2 Hayunble uecneiopanns ) -
2 1 _Eiu_),uubzc HCCIICIOBAHNA -
7 [learoruKka BhcHicro 00pa3OBaHHA
2 - MHCTPYMEHTH Y IPABACHIS HHHOBALMOHHO ACATCILHOCTHIO
5 MateMariueckine  MeTob  ONTHMITALHN 1§ Taqum
HCCNE0BANIHN
3 Hayunpie neeacaBIME
4 Hayunsle neeneosanms o
4 Hayunsie HeCACOBAHNS -
| 5 Héyqumc HCCHICI0BAHNA —
6 Hayunnie HCCCAOBANIA o
4] Hayunble neene iosanns
_ 7 i I-'Ira_i,"ml,lc HCCIICIOBAH WA ]
Teopus |'exun-|ec|<nﬁ7';Kcnuya'ramm ABMALIMOHNOI 1 PaKeTHO-
% KOCMHYECKON TEXHHKH
[IpakTika 10 noayucHuio 11poGeCcCHoHanbHbIX YMCHHA W ONbITa
7 npoeccnonanLHoi JACATEILHOCTH (nayuuo-
HCCNEI0BATEILCKAR )
| Osecneuenne mcmlyaralmmmn_ﬁ—n:ﬁumm'nlmoc'l‘u [0
7 HAACHKHOCTH ABHAMONHON W PAKETHO-KOCMHYECKOH TEXHUKH Ha
Tanax npockTHpoBaHms
T 8 Hayunbie ueenenosanns - -

OlIK-5  «cnocobuocTs

BLINONMHATL  CaMOCTOATCIBHLIC  HAYYHBLIC  HCCACJ0BAHHA B 00:1acTH
APOHABHUTALIMN M DKCIZIVATALIMH BOZAYIIHOTO TPAHCTIOPTA, TEXHHKH H TEXHOJNOUHIt BONIIHOTO
TPAHCHIOPTA B COOTBETCTBHH C HANPARJICHHOCTBI) NPOIPAMMbBL ACITTHPAHTY PbI»

buGanunorpadmuecknii u narenminii nouck

Maremarnueckme MCTO/ LI HAYHHOM

HCCICA0BAHHH

OHTHMH3ALIHK B

Hayunbie uccneiopanus

NPOPECCHOHANLHON ACHTC.ILHOCTH (Ie1arorHuecKas)

Hayuneie neeneiosanmnsn

HH}"{III:IC HCCNICOBAHH A

llpakTuka no noayvHe K NpOecCHOHATEHLIX YMEHHII M 0BT

Hayunmie neenenosanmus

Hayunsle neeneosanns
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Hayunble weenenopaHms

7 HayuHsle nceneioBaHns
[pakThka no nonyueHHo npodeccHoHAILHLIX YMEHHIT 1 OnbITa
7 NpoecCHONANBHON ACATENLHOCTH (HAy4HO-
HCCeI0BATE 1LCKAR )
OOccnedcHne  IKCONYATAUMOHHOH  TEXHOMOTHYHOCTH M
7 HAAEAHOCTH ABHALIMOHHON W PAKETHO-KOCMHYECKOH TEXHHKH Ha
JTANax NpoeKTHpoBaHHa
8 Hayunpie nceneosanns

7 Hayunble neenenosaHns
OdecneyeHne  IKCIUTyaTaltMoHHOM TEXHONOHYHOCTH "
7 HAJIEAHOCTH ABHAIIMOHHOH 1 PAKCTHO-KOCMHYCCKOH TEXHUKH Ha
aranax npoeKTHpoBaHn
llﬁzmmxa 110 TI0AYHEHHIO NPOHECCHOHANBHBIX YMEHHH W OliblTa
7 npodeccuonanbHoM JACATCIBHOCTH (Hayuno-
HCCHE 0 BATENLCKAA )
Teopua TEXHHUECKOM IKCIUIYATALMK ABUMAUMOHHONH W PAKCTHO-
# KOCMHUCCKON TEXHUKH
s Hayunwie neehenosanus

CHCTCM ¢ (E)OPMH[)OHHHHGM KOHTPOJALHO - HIMCPHTCALHBIX KOMIICKCOB?

[TK-1  «cnocobHoCTh MAAHRPOBAHNA IKCHCPUMEHTE M MCHBLITAHMI ICTATEILHBIX  annaparos u

103 B KkauecTBe KPUTEPUER OLEHKH YPOBHA CPOPMHUPOBAHHOCTH (OCBOEHMA) ¥V 00yHaOmIMXCs
KOMITETEHIHIT NPUMEHAETCA IKANA MOJLY IbHO-PERTHHIOBOI cucTembl yuusepentera. B rabnnue

15 npeiacrapiena

KOMIETEHILNI
Tadbaunua 15 —Kpurepun oueHkn yporHs cGOPMHPOBAHHOCTH KOMIETEHLMH

100-0amnpuas u 4-0anibHas WKL Ui OLEHKH  ChOPMHPOBAHHOCTH

OICHKA KOMICTCHIIHH

1 Oprannsaiug AMCCEpPTAlNOHHBIX HCCIEA0BAINH
. Ty Havunbie wecnenoBaHNA
Maremarmueckue MCTOJILI QITHMH3ALIHN B HaYHHOM
: HECNTAOBAHHN o
2 HuCTpyMEHTHI YIPABICHHA HHHOBAIHOHHOH JNCATCABHOCTHIO
2 Hayunsie neeneosains N
2 Hayunnie weenenoBaHus i
3 Hayunnie HeeneoBanA _ N
T 4 Havunpie neenenosanus
o 4 B Hay HHBIC HCCICH0BAHNA . = =
5 Hayunnsle necneioBaHng i
N 6 Hay HHBLE HCCHE0BAHMA
6 Ha’i;\:r'lrlru;lt.‘ HCCACIOBAHUA
7 Hayunbie necnenosaius
Ilp;im K u{rﬁuJywcnmo |'|pm|)cccuouau11.u|,|§ §'Mcum'«i W OnLTa
7 npodeccHonanbHOR JICATEABHOCTH (HayuHo-
nuuuc;mna‘mm,cxanJ ]
8 flflg_wm,w Heehenosanmus

CHCTCM Ha JTarnax npocKrupoBar
TEXHOIOTHI W NMPOBOJIHMBIX HCCI

[TK-3 «cnocodnocTs obecneucns IKCIIY arallnOHHBIX XapaKTCPHCTHK ICTATCALHLIN annaparos v

AHA W IPORSBOACTBA Ha OCHOBC HOBCHIINX JIOCTHUKCHUI HAVKH H

CAOBAHNI

| Hayunbie HECACA0BAHIS
2 Ha_»i'"'u'mw HeeneN0BaHmus
2 Hayunwie neeneaoanus
MHTCMHIH:I{:‘(—IKH{: MCTOJLbI OIMTHMH3AIIMH B HAVHHOM

2 HCCHCOBAHHH ]
- 3 Hayunbic ncal_éuu_sanim
B 4 HH);"IHHIL‘ HeCheIoBaHKA
T 4 o Hayunmie neenenoBanns

5 Ha_vtlﬂa(: HECACIOBAHMA o
| [§] - Hayunbie HECIEA0BAHNA

ﬁwlu(l)g;lan 4-0anibhast XapaKiepueiHka CPOPMUPOBAHHLIX KOMIICTCHLNI
nmKana
Kana
- oOyualouniics my0oKO W BCECTOPOHHE YCROM MPOrpaMMHbIi
MaTepuan;
= YBEPCHHO, NOTHYHO, NOCHEIOBATCIBHO H l'pﬂM{)TIIU €ro Mijaracr:
o < ormpant:t. HA SHAHWUSA OCHOBHOH M J'LOIIHJIHHTEJlyll(!ﬁ ,-'Il-|T(Zp'd'I'}'pl.(.
85< K 100 (((.)-I,:IH"{II()M TCCHO HPHBAZLIBACT YCBOCHHBIC HAYHHBIC THOJNIOKCHHA C I]piIKTH‘ICCK()ﬁ
el JCATCHBHOCTLHY HATIPABJICHWA]
- yMeno l)ﬁ()(.‘llﬂl!l;lllilcl' HAPTYMEHTHPYET BLUIBHUIACMBIC MM HJICH,
= JICNACT BLIBOILE M L)ﬁ(!l_]l]lcliliﬂ:
- CBOOOHO BJALJICET CHCTEMON CHCLHANMMBHPOBANHBIX IOHATHIR.
- OOYHAIONIMACH TBEPLO VCROUI TPOTPAMMHBI MATEPHANL. IPAMOTHO 1
MO CVIICCTBY  W31AracT  €ro.  ONUPasch Ha  3HAHMA  OCHOBHOI
AMTEPATY b
= HE ZIONYCKACT CYUICCTBCHHBIX HETOMHOCTER:
«XOPOILIO» e e e 4 g R "
70K <84 2 - YBSBBIBACT YCBOCHHBLIC 3HAHMA € NPAKTHHECKOH JIEATENbHOCTHIO
CHMTEHOD ol
HANPABICHHA
= dPryMCHTHPYCT HAYUHBIC MOJTOMKCHHAL
- JIENACT BLIBOALL H 0000IECHNSA
- BJaicct CHCTEMOH CNCUHATMIHPOBAHHBIX MOHATHH. N
< OOYHAIOWMACH VEBOU TONBLKO OCHOBHOW NporpaMMubii Marepua.
N0 CYHIECTRY WIAIAET €0, ONHPAACh HA 3HAHUA TOJILKO OCHOBHOM
JNTEPATY Pbl,
CYAOBICTBO- | - JIONYCKACT HECYIICCTRCHILIC OMMOKH H HETOUHOCTH!
s5<K<69 PHICABHOY | - WCHBITBIBACT 3ATPYIHEHUA B NPAKTHYECKOM NPUMEHEHUH 3HAHUI
W3AYTCHON llallp'dﬂ.‘lCHHHL
e C,"Ial—‘!{\ APrYMEHTHPYET HAYYHBIC MOJIOKCHHA
- SATPYAHSCTER B (POPMYIHPOBAHHM BbIBOAOB W 00O0IIEHHIA:
= YaCTHYHO BI1A1CCT CHCTEMOM CNCUMANUIHPOBAHHLIX NOHATHI . SR
- OOYHAOUIMACA HE YCBOWI 3HAYHTCALHON HacTH  NpOrpamMHoro
.\fa'n:pmurd:
WHCVAOBICTBO | - Nonvekaet CYILECCTBCHHBIC OnOKN H HETOUYHOCTH mnpu
K<sq PHICALHOY | PACCMOTPEHHN NPOOJEM B KOHKPETHOM HANPABICHNH;

WHC 3a4TCHO»

= HCIHIBITLIBACT TPYAHOCTH B NPAKTHYCCKOM MPHUMCHCHHH IHAHNIL
- HE MOWKET APIYMEHTHPOBATH HAYHHBIE NOJ0KEHHA:
- HE POPMYIIHPYCT BLIBOAOB H 000OLLEH K.

6

Hayunwie neenenosanms




10.4. THIOBBIC KOHTPOJBHbLIE 3A1aHHA HITH HHBIC MATCPHANL
1. Bonpocel (3aaa4u) mia aK3aMeHra (tadbnuua 16)
Tatnuua 16 — Bonpock! (3ana4m) /s 3K3ameHa
| Ne n/n IlepeueHb BONPOCOB (3a1a4) JU1% IKIaMeHa

YuehubiM [1IaHOM HE TIPEAYCMOTPEHO

2. Bonpock! (3aaun) ans sauera / inddepeniposannoro savera (tadnuia 17)
Tatnmua 17 - Bonpoce (sanaus) jum savera/ andip. saveta

e/ | 1] lepeuenb BONPOCOB (3anau) 1R 3aueta / ;mLb(}n,putuupondmim 0 3aueTa

Llenensan (t)_\IIKU.HR C HATHYHEM Ol'pclHH‘I(.lIHH THNA pEI.BCIILTB

I lenesas (I)VIIKliHH C HAJTHYHEM ("pdllﬂllbliHH THINA HEPABCHCTH

Ilenenas gyHKLms ¢ HaTmmem OrpaHutCHUIE THIIA PABEHCTB H HEPABCHCT B
I 'paanent
Marpuua I'ecce

VHUMOAILHBIC (DY HK LMK

Oy ks Jlarpanka

1
2
3
4
5 _
16 Boiny kibie pyHKUHK
7
8
9

HeolxoanMbie yenoBus IKCTPEMYMa HYHKLHH MHOTHX NEPEMEHHBIX

10 | JlocTatonbie YEAOBHA IKCTPEMYMA By HKILHK MHOTHX NEpeMentbIx ]

I DyHKuns Xummenshnay

12 MeTos1 FPAJIREHTHOTO CHYCKA W M0 BapHALIIH

13 CREJACHHE K OJIHOMEPHOR ONTHMH3ALIHY

14 MeTo/1 paBHOMEPHOTO HOHCKA o ]
s Meton J010TOI0 CCHCHS I |
16 Meroj DudoHaun ) |
17 | Meroa Gesyciornoii onTHMEIAUMI. HE HENONBIVIOLNIT upmumvmuu (MeT

Mua)

18 Sasaua JTHHCHHON ONTHMI3AIHK

9 | MeT0/1 CONpsaenibiX FPUIHEHTOB. B B
120 | METOjL HAMMEHBLINY KBAAPATOB.

3 TeMmbl ¥ 3aaanne Ui BLNOJIHCHHA KYpcosod padoTul / BBINQJIHEHHA KYPCOBOIO 1POCKTA
(radmuia 18)

TaGmua 18 — [IpuMepHbiil fepesenn TeM T8 BLITOAHEHHS KYPCOBOi palorht / BRINOIICHHA

KYPCOBOTO 11POCKTA

o
& il I Ipnm,pm.m FICPEUCHE TEM JLIA BLINOTHEHIA KYPCOBO# PAGOTH / REITIOAHEHHH

v n/n
KYPCOBOTO NPOEKTA

YUeOHBIM [IAHOM HC TIPENYEMOTPEHO

4. Bompoch! /L1 NPOBEACHHS MPOMENYTOUHOI aTTECTALHN IIPH TECTHPOBaHWK (Tabinia 19)

Taﬁnuua 19 anMCpI[LIH nEpeUcHh BONPOCOR JUIA TECTOB

Nen/n | [TpuMepHBIi nepeycHs anupocon JUTS TECTOR

YyeOHbIM 11aHOM HE TIPEAYCMOTPEHO

5. KOHTPOLHbBIE 1 NPAKTHYCCKUE 3a1aui / 3a1anmd 1o ancunniune (taéanua 20)
TaGanua 20 — TpuMepHniii nepeteHh KOHTPOALHBIX 0 IPAKTHYECKHX 3a1ay / 3a1anmil

r No n/n [Tpumepiniii nepeueHb KOHTPOIBHBIX M NPAKTHUCCKHUX 3a/1a4 I samannii
|\ VaeOHBIM M11aHOM HE TIPEJYEMOTPEHO

10.5.  METOAHYCCKHE MATEPHAILI, ONPEACAAIONINE MPOUCAYPLI OUESHHBAHKA 3HANUIL. VMCHUI,
HABBLIKOB M / WAK ONBITA JSATENBHOCTH, XAPAKTEPH3YIOMHX TTalbl (JOPMUPOBAHKA KOMIICTCHILHI.
copeprkarcs B [lonomenusx «Q) TCKYIEM KOHTPOJEC YCIERAEMOCTH 1 NPOMEKY TOUHON aTTeCTanm
cryaentor |'YALL o0yHalomKXCA N0 IPOrpaMMan  BhICero o0pasosainay 1o «(h MoayIbHo-
PEITHHIOBOH CHCTEME OLLEHKH KAueCTBA YHeOHOI pabotu cryaenros B YAl

11. MeToanueckue yKasaHus A1 00y4alomnxcs 110 0CBOCHHI ANCHHILTHHBI

[lensio  npenoasanus  JAMCUHIINNBL  ABASCTCH  (POPMHUPOBAHME Y OOVHAKINCTOCH
KOMICTEHUMIL. OCHOBAHNBIX HA MATCMATHYECKUX METOAAX OINTHMHZAILKMH B 321a4aX. CBATAHHBIN C ¢
FCOPETHUHECKHMI 1 IKCHICPUMEHTATLHEIME - HCCACAOBANMAMI B 00NECTH  @IPOHABMI ALK 1
IRCILIYATALMH BO3VITHOTO TRAHCHOPTA, TEXHHKM H TEXHOIOTHIT BOYLYILHOIO TPANCTOPTA. & FAKKe
B 3a/1a4ax 00CCHe CHIS IKCILIYATALHOHHBIXN XAPAKTCPHCTHE JICTATCIbHBIX anapaTon i cHCIeMm Ha
ITANAx NPOCKTHPOBAIIA W IIPOU3IBOICTBA HA OCHOBE HOBEHIIMX JOCTHAKCHNI HAYKH H TEXHONOI M
H IIPOBOJIMMBIX HCCICIOBAHHI.

Meroanueckue  YRadaHus LM 00y4aiommnxes  no  0CBOCHHIO  JICKHHONHOTO
MATEPHAIA (€T HPEOVCMOMPENo YHeaHbIM WAAHOM N0 AHHOU JUCUNILNIE)

OCHOBHOE HAZHAYCHHME ICKLMOHHOTO MATEpHala — JIOFMYECKH CTPORHOC. CHETEMHOC,
ryGOKoe W ACHOC W3IOKEHHE YueOHOro Marepuana. HaznaueHue COBPEMEHHOH JICKIHI B PavKax
JMCUMILTHHBE HE B TOM. 9TOOBl  [OAYMHTL BCK)  HHOPMAIMIO 10 TEMC. @ & OCBOCHUM
(yHAAMEHTANLHLIX 1IPODIEM AMCUHILIHHBL, METOIOR HAYUHOTO NO3HAHKUA, HOBCHILNN NOCTHACHUI
wayyHoil  moicin B yqeGHOM  npouecce  JICKUMA  BBITONHACT  MCTOAOJIOTHHECKYIO,
OPraALHONHYIO 1 HHopMattHonnyio hynkunn. JIekima packpbiBacT NOHATHINLIT annapar
KOHKPETHOI  00.1acin 3nanms. €€ npodieMbl. aaet ueibHOC NPEACTABACHUC O JIMCINILIHIC,
NOKA3ILIBACT B3AHMOCBA TS C JAPYTHMH JIMCUHTLUIHHAMH.

ILnauupyeMbIc PeiyIbTATHE NPH OCBOEHHH 00Y4AOUIMMCA TEKIIHOHHOTO MaTephaa:

~ MOAYHCHHC COBPEMEHHBIX, LEJOCTHBIX, B3aHMOCRA3AHHBIX 3HAHWI. YPOBCHL KOTOPBIX
OHPEAETACTCA UEACBOI YCTAHOBKOH K KK/I0H KOHKPETHOMN TeMe:

— [I0AYUCHUE O11LITA TBOPUECKOH paboThl COBMECTHO € NPEnojasaresieM:

— pazeuTHe  NpoECCHOHATLHO-ACNOBMX  Ka4eCTs,  MOOBH K npeamery  w
CAMOCTOATENBLHOTO TBOPYECKOIO MbILIICHHS.

NOABICHHE HEOOXOMMOIO HHTEPECA. HEODX0MMOT0 U CAMOCTORTE ILHOIN PadOTLI.

— NOJVYCHNE 3HAHWI O COBPEMEHHOM VPOBHC PASBHTHA HAYKH H TEXHHUKH M O (POIHOGE

HX Pa3BUTHA Ha OIAARIING OB




19

—  HAYMMTCA METOAMuECKH 00pabaThiBaTh Martcpuan (BLIACHSTL TIABHBIC MBICHH W
NOJI0AEHNA, IPUXOAMTDL K KOHKPCTHBIM BbIBOJAM, MOBTOPATH HX B PA3IHUHEIX HOPMYJIHPOBKAX ).

—  NOJNYYEHHE TOYHOTO NOHHMAHKWA BCEX HEODXOAHMBIX TCPMHHOB H MOHATHH.

JleKUHOHHBI  MaTepHan  MOKET  CONPOBOMKAATLCH  ACMOHCTpauMed  cnainos  m
HCMOIL30BAHMEM  PA3JATOMHOIO  MATEPHAIA NP MPOBENACHUH  KOPOTKHX  AMCKYCcnii o
OCOOCHHOCTANX NPUMEHEHNS OTACbHBLIX TCMATHK M0 JIHCHHILIHHE.

CTpyKTYpa NpelocTaBIcinA NCKIHOHHOIO MATepHaia:

—  HanomMuHanue CTPVKTYpbl TPOHACHHOI0 Marepiaia H  YCTaHOBIECHHE JIOTHYECKHN
cBaseil ¢ NeKUMEi.

—  Bonpocsl no caMoctosTe IbHO TIPOHACHHOMY MaTepHaly.

~  Beeneuwne, nocranoska H GopManu3anms 3anay.

—  (O3HAKOMIICHHE CO CTPYKTYPOil MatepHana.

— JIoKnan NEKHMOHHOTO MATCpHata no pasiaeiaM ¢ JALIKTOBKOH naudolnee BawKHibix
NOI0MKEHN.

DOPMYINPOBAHHE BBIBOAOR W 3aKTKOYCHHA.

~Jlokaan anbTepHarng.

~  (TBETH HA BONPOCKH! 00YHAEMBIX

—  KOHTpoibHBIE BOIPOCHI.

[Ipe/uIoNTHTENLHO  HCNOIL30BATL  ONOPHBIE  KOHCICKTHL.  BLILABACMBIC 0DYHACMBIM  HA

\’3}'\1HJ|(II]1IN WA AICKTPOHHBIN HOCHTCIAX {I'IJ!EHIIIETBI) 3a6_1armmcncuun JUIH O3HAKOMIICH WA,

B cnyuae npuMEHEHHA MCTO/1a HHTCPAKTUBHON NCKIMK

- NOCTAHOBKA 3a1auK:

- CHCTEMATH3AUMSA NIPELIOKCHHBIX PELICHUH 00YHACMBIMK

- JIOKNAL NEKHHOHHOTO MaTepHalia;

- OPraHn3auus JIHCKYCCHH.

- llocranoska 3a1aun s CaMOCTOATENBLHOI PaboThl OOVIACMBIN

MeToaRUeCKHE VEATAINA LIS 00YHAIOUHXCH 10 HPOXOAICHHI0 CAMOCTORTENLIOH pahoTh

B X0/1€ BLIIOAHEHNA CAMOCTOATEILHON padoTsl. 00y HMOIHICH BHNOAHACT padoTy 110 3a1alnio
H11pH METOJIHYHECKOM pyKUBU,’lL“I Be Ilpcl!ﬂleBﬂTUﬂﬂ. Ho Oes ¢ro IIL'IIUC[‘L',IL:IBL‘HIII“'O YHacTHA

B npotecce  BBINOMNEHHS  CAMOCTORTENLHOH  puboTul. v odyuaiomerocs  popmupyercs
HENCCOODPAIHOE NJIAHUPOBAHNE pabOYEro BPEMEHH, KOTOPOC HOIBOIACT MM PA3BHBATL YMCHHS W
HABBIKH B VCBOCHHH W CHCTEMATH3AMH NPHOOPETAEMBIX 3HAHNIA. 0DCCNCUHBICT BLICOKHH YpOBCHb
VCIEBICMOCTH B NEPHOJL OOYUCHHSA, 10MOIAET NONYUHTL HABBIKKH N0BBILENHS npodeccHoHanbioro
VPOBHS

METOAHHCCKMMM  MATEPHAIAMH,  HANPABISIOUIHMH  CAMOCTOSTCLIYIO paboTy 0DyHaounxcs
ABASIOTCH YHEOHO-METOAHYECKHH MATEPHAI 110 JIMCUHIITHE,

MeTOIHYECKHE YKASANHS A0 0DYHAIMIMXCH 110 HPOXOAKACHHIO HNPOMEKY TOHNOI
ATTECTAUNM.

Ilpomency Tounan arTecTalHs OOV HAIOLLMXCH HpEAVEMATPHBAET OUEHUBAHNE
HPOMEAYTOUHBLIX H OKOHHATENLHBIX PE3YALTATOB 00YHCHIS 10 JIMCIHILIHHC, Ona BKMIKHACT B
cehn:

~sauer — )70 (OPMA OUEHKH 3HAHMIL 10AYHECHHLIN OOYHAOUIMMCH B XOAC H3YHCHHH
VUCOHOIT AHCINAMHBL B LEAOM WM NPOMEKCYTOUHAA (110 OKOHYAHHN CeMECTPa) OUEHKA 3HAHM
OOYHAOUMMER 110 OTAELHBIM PATACAAM JMCUHIETHHB C dTTCCTAIMOHHON OLCHKOH «3auTeHO» HIIN
WHE 3AUTCHOR.

CHCTEMA  OLEHOK NPH  NPOBEACHUN  TIPOMCIKY TOUNOH  aTTeCTallMn  OCYLIECTRAACTCH B
coorsercreud ¢ rpeGoBaduavmu [lonoaennit «O TEKYUHICM  KOHTPOJIE  YCNEBACMOCTH 1
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NPOMEAYTOYHOR  arTectaun  cryacHTor ['YAIL ofydaiommxes 1o nporpaMMam  BeICIIETO
ofpazoranusy H «O  MOAYJILHO-PEHTHHIOBONH CHCTEME OUEHKM KauecTBa yueOHoil pabothl
cryaenton B LY AT,



JIMeT BHeCEHUA H3MeHeHHI B pabouylo NporpaMmy AHCUMILTHHDI
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Jlara BHeceHus
W3MEHEHMH 1
AONOAHEH W

MNonnuch BHECEro

__BSMEHCHY

Conepranne HIMEHEHHIt 1 10N0a HEHKii

Jlara u Ne

npoToKoIa
3acenanus
Kadpenpbi

[Toanuce
348,
kacpeapoit




