degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: TexHnueckoe TBOPUECTBO
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa MHHOBAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHHA

Kypc: 2
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepennupoBannslii 3a4et

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: M.T. MamikoBa, AOLIEHT

[Iporpamma obcyxneHa Ha 3acefjanny Kadelpa MHHOBAITMOHHBIX 00pa30BaTeNbHbIX TexHonmorui 13.05.2025



AHHOTANMA

Hucnuminaa «TexHudeckoe TBOPYECTBO» HAIpaBlIeHa Ha W3YYEHHE METOAMK Pa3BUTHS TBOPYECKHX
CIIOCOOHOCTEH IIKOJILHUKOB B 001acTH WHXXEHEpWH, Ha (HOPMHUPOBAHHME HMX TEXHUYECKOTO MBIIUICHUS W
MPAaKTUYECKUX HABBIKOB B O0OIACTH CO3/aHUS HOBBIX TEXHHUYECKHUX pemeHuid u TexHomorud. Kypc
OPUECHTUPOBAH HA KOMIUIEKCHOE WM3Y4YEHUE MPUHLMUIIOB MPOCKTHUPOBAHUS, KOHCTPYUPOBAHUS, U3TOTOBICHUS
W3JIeTUI ¥ MPOBEJICHUS MOMCKOBBIX TEXHOJIOTHYECKHX IKCIIEpUMEHTOB. KpoMme Toro, B pamkax Kypca OymayT
M3y4YeHBl OCHOBBI MeToanku TPU3 — Teopuu perneHust n300peTaTebCKUX 3a/1a4, YTO MO3BOJIUT YYAIIAMCS
OCBOUTH 3((EKTUBHBIC TPUEMBI Pa3pEICHUs] TEXHUUYECKUX MPOTHBOPEUMH U BHIPAOOTKH OPHUTHHAIBHBIX
pemenwmii. [lpakTrueckast 9acth Kypca mpesmnonaraer pemeHue 3anad TPU3, ocBoeHHE METOAWK MO3TOBBIX
MTYpMOB, MeToZoorun Agile, a Tak)ke COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB JUIsl IPOCKTUPOBAHUS U
BEJICHHUSI IPOEKTOB.

1. leau u 3apauu

eap AUCUMNIMHBI
O3HakoMJICHUE CTyJIEHTa C METOJAMKAMU Pa3BHTHSI TBOPUYECKUX CIOCOOHOCTEH ydamuxcsl B OONacTH
WHXeHeprud, (OPMHUPOBAHHME  TEXHOJOTHYECKOTO  MBINUICHUS W MPAKTUYCCKUX  HABHIKOB
MIPOEKTUPOBAHUS M CO3JJaHUS HOBBIX TEXHHUECKUX PEIICHUN.

3agaum AUCHUILUIMHBI
1.  OO6cynutp ycnoBusl co3fgaHds KOM(OPTHOW IJisi TEXHUYECKOTO TBOPUECTBA CpeAbl BKIIOUAs
OpraHM3aLHI0 MPOCTPAHCTBA, TOCTYI K HEOOXOIMMBIM pecypcaM U MaTepuaaM, CO3JaHnue aTMOC(hepsl
JIOBEpHsI W TONICPKKH, MOOIIPEHHE WHULUMATUBBI W  3KCIEPUMEHTAaTOpCTBa, OOecleYeHne
WH(POPMAIIMOHHON W KOHCYJIBTAIIMOHHOW IOMOINHM, a Takke Pa3paboTKy IMeJaroruuyecKux YyCIOBUH,
CTUMYJHUPYIOIUX HHTEPEC U BOBJICYCHHOCTh YUYEHHUKOB B IMPOLIECCHl HMPOCKTHPOBAHUS M CO3JAHHS
TEXHHUYECKUX HOBILECTB;
2. PaccMmorpeTh KiroueBble (DaKTOPHI, BIMAIOUIME HA MPOXYKTUBHOCTh TBOPYECKOW NESATEIBHOCTH B
WHXEHEPHOU cdepe;
3. OcBouth OcHOBHble MOHATHA W nNpuHUMNBl TPU3, Ha mpakThke NpHOOPECTH ONBIT PELICHUS
KOHKPETHBIX 33/1a4 C UCIOJIb30BAHUEM HHCTPYMEHTOB U aJITOPUTMOB JAHHON METOANKHY;
4. Ilo3HakOMUTH OOYyYaroOIIErocs C BBIIAIOIIMMHCA TEXHHYECKUMH JIOCTH)KEHHSIMHU MPOIUIOTO U
HACTOSIILIETO C UX Pa300pOM Ha YPOBHE METOAOIOTUYECKUX CXEM;
5. PaccMoOTpeTb COBpPEMEHHBIE TEXHOJIOTMM MPOEKTUPOBAHWUA M KOHCTPYHPOBAHUS KOMIUIEKCHBIX
TEXHUYCCKHNX U3JCITHHT;
6. IloBroputs M 000OLINTH NPUHLUIBI MOCTPOSHHUS MAIIMH HAa OCHOBE MEXaHHWKH, T'MIPABIHKH,
TEIJIOTEXHUKH M DJIEKTPOTEXHUKH, C HCIIOIb30BAHMEM CpPEACTB KOMIIBIOTEPHOTO YIPABICHUS U
WH(POPMALIMOHHOTO MOJICIIMPOBAHUS;
7. W3yuuTh METOIBI KOJJIEKTHBHOI'O TBOPUECTBA, TAKMX KaK MO3TOBBIC LITYPMBI, a TAKXKE CIIOCOOBI
MOCTPOCHUS IPPEKTHBHBIX TEXHOIOTHYECKUX KOMAHT;
8. OcBOWTH METOJOJOTHIO aIAITHBHOTO TIOAX0/a K YNpaBlIEHUIO MpoekTamu (Metoonorus Agile ¢
WHCTpyMEHTapueM Scrum);
9. OOcynuth TpeOOBaHMSA K MarepHajbHO-TEXHMUYECKOW OCHAIIEHHOCTH Y4YeOHBIX 3aBEICHUH I
3 dEKTUBHON TOAJEPKKH TEXHHYECKOTO TBOPUECTBA JeTEH;
10. HayuuTp moibp30BaThest HPOCTHIMU (B TOM YHCIIE U ATl IIKOJIBHUKOB) HHCTPYMEHTAMHU yTIPaBICHUS
TEXHOJIOTUYECKUMHU IPOEKTaMH U KOMaHiaMH, TakuMu Kak: «Trello», «Miro», «Microsoft To Do» T.1.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN | I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH




YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajan3anuu

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUNA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NeSITeTbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
0 JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcanM3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOecreunBarh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yJabTaThl MPOEKTa (MU
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CEeMMHapax U T.II.

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOM IesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHUKAIUU

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHMUS CaMOCTOSITENIbHO WMJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3yJIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pepeHIuIx

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

— YcnoBus 1i1st co3aanus ynoOHOM AJ1si TEXHHYECKOTO TBOPYECTBA CPEbI;
— KuttoueBble (akTophl, BIMAIOMINE HA MPOLYKTUBHOCTH TBOPUECKOH NEATEIBHOCTH B HMH)KCHEPHOU

ctepe;

— WcTopuio BeIIAIOMIMXCS TEXHUUECKUX JOCTHKEHUH MPOIIJIOTO U HACTOSIIIETO;
— OcHoBHbIe IOHSTHS ¥ TTpUHIHIEL TPU3;

— IIpuHnunst
AIEKTPOTEXHUKH;

MOCTPOCHHA MallMH Ha OCHOBE MCXAaHUKH,

TUApaBJIMKH, TCIUIOTEXHUKU U

— Cnioco6b! MOCTPOEHUSI IU(PPOBBIX CUCTEM YIIPABICHHUS MalIMHAMU;
— OCHOBBI )KE€CTKHX «BOJOIAAHBIX» U THOKHX aJalTUBHBIX ITOIXOJ0B K YIPABICHUIO IPOCKTaMH;
— [Ipunnune! noctpoeHus 3pHEeKTUBHBIX TEXHOIOTMIECKUX KOMaH/.

YMETB:




— IlpuMeHSTH METONOJIOTMYECKUE CXEMbl PA3BUTHUSI TEXHUKH ISl MOHMMAaHUS 3aKOHOMEPHOCTEH
TEXHOJIOTUYECKOTO Iporpecca;

— Co3naBaThb ¥ NPE3eHTOBATh HHIMBHUAYAJIbHBIC U TPYIIIOBBIC IPOCKTHI;

— Ilonp30BaTbCcs cpeAcTBAaMH YIPABICHHUS TEXHOJIOTHUSCKUMH TPOCKTAaMH M KOMaHJaMu 0a30BOTO
ypoBHs («Trelloy, «Miroy», «Microsoft To Do» T.11.).

BJIQJICT!
— MeToamMu MO3rOBBIX ILITYPMOB;
— Meronamu U anropuT™Mamu, pa3padoTaHHBIMU B pamkax TPU3, mis HaxoxaeHHs HeCTaHIAPTHBIX
BBICOKOA((DEKTUBHBIX PEIICHUH TEXHUIECKUX TPoOIeM;
— UHcTpyMeHTapueM yrpaBieHus MPOeKTaMu Scrum.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 VYcnoBust TBOpUeCTBA B HHXKCHEPHOU 5 10
chepe
) [Toctpoenue cpeabl AL TEXHUYECKOTO 5 10
TBOpYECTBa AeTeH
3 Mertononoruueckue OCHOBBI 5 10
TEeXHUYECKUX MHHOBAIMN
4 [IpuHIMIBI TOCTPOEHUS MAIIUH 5 10
OcHOBBI TEOpUH pelIeHus
5 5 10
n3o0perarenpekux 3anaq (TPU3)
6 OCHOBBI YIIPaBJICHUS TEXHOJIOTHYECKUMHU 5 10
MIPOEKTaMHU
Hroro wacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwii)

1. YcnoBust TBOpUECTBa B MHKEHEPHOH chepe




@DakTopbl TBOPYECKOH JIMYHOCTH: TICHUXOJIOTUYECKHE 0COOEHHOCTH JIMYHOCTH YYCHHMKA, MOTHUBALMS,
HaJm4ue oOpaTHOI CBfA3M, MOJJEPXKKa IENaroroB M CBEPCTHUKOB, JTOCTYITHOCTh HEOOXOTMMOM
uHPPacTPyKTYpsl U o0opynoBanus. Co3naHue TBOpLA: OTOOP, pa3BUTHE aOCTPAKTHOTO MBIIIJICHHUS,
Kpyro3opa, IIEHHOCTEH M MOTUBAlLMM, YMEHUS CTAJKUBAaTbCs C TPYIHOCTSAMH, HABBIKOB
KOJUIEKTUBHOTO TBOpuecTBa. [IpuMepsl ycrmemHbIX oOpa3oBaTesIbHBIX MPAKTHK, HANpaBICHHBIX Ha
pa3BUTHE TEXHUYECKOTO TBOPUECTBA.

2. Iloctpoenue cpenbl IJ1s1 TEXHUYECKOTO TBOPUECTBA JAETei

Kaxk co3nars OnaronpusTHyIO cpeay Ui BOZHUKHOBEHUS U BOIUIOLICHUS! YHUKAIBHBIX MHKEHEPHBIX
pewenuii. Jloctym k pecypcaM u uH(ppacTpykType: oOpazoBaHue M OWOIHOTEKH, (DHUHAHCHI,
coopyKeHHs, 00opynoBaHue u MaTepuabl. Cpeia OTKPBITOTO OOIIEHMsI: CBOOOIHASI TeHepaIus Uen
U BBIpOKEHUS U 00CYKICHUsI MHEHUH; CBOOO/A ISWCTBHI 1 MpaBo Ha ommOKy. [IpaBoBas 3amuTa u
3aIlIUTa UHTEIUIEKTYalIbHOM COOCTBEHHOCTH.

[TocTpoeHne KpeaTHBHBIX Tpymi. [ICHXONOTHS MOCTPOCHUS MCCIIEIOBATEILCKUX KOJUICKTHBOB.
[lcuxonmormyeckue poiu B rpymnax. MexaucuuIuMHapHOCTh. OTKpBITOCT rpymnmbl. CeTeBble
coobmiecTBa. OMoIMOHANBHAsE aTMoc(depa BHYTpU KoJutekTBa. OmMOKH MpU MOCTPOSHUM TPYIIIL.
Pesxxumbl paboThI UCCIIE0BATENBCKUX KOIJICKTHBOB.

3. MeTOI[OJ'IOFI/ILIGCKI/Ie OCHOBBI TCXHUYCCKHNX I/IHHOBaLII/Iﬁ

Beenenne B ¢Quiocoduro TEXHHKH: YTO Takoe TEXHUKA. MeCTO TEXHHKH B 4YeJIOBEYECKON
UUBUIN3ALMU. 3apOXKICHUE TEXHUKU. TeXHMKa 310Xa aHTHYHOCTU. B3anuMoneicTBie TEXHOIOTHN H
HayKH B aHTUYHOCTH. Pumckue Texnonoruu. Keiic: pumckas undpacrpykrypa.

Texnuka smnoxu cpenHeBekoBbs. Biner Hosoro Bpemenu. IlepBas mpOMBILUIEHHAs] PEBOIIOLIMS
(XVIII Bek): 3ameHa py4yHOoro Tpyaa MmexaHumueckuM. Keiic: romnanackas menbHuua. IlosiBnenue
MpUKIaAHON Hayku. Bropas mpombinuienHas peBosronust (XIX—XX Beka): MaccoBOe MPOU3BOJICTBO
n cranpaprusanus npoaykuumu. Keiic: peBonbBep Kombra. Keiic: konseriep ®opma. I'paduxk
S-o6pa3Hoii kpuBoi. Kelic: mopirHeBoi aBraIBUTATENb.

Pony Hayku B TexHomormueckoM ckadke. bompmme mpoextsl. Kak 3actaBuTh paboTarb MHJUIMOH
yenoBek. Keiic: aromHass 6omOa. Tperbss mpombinuieHHas peBoirormst (XX Bek): aBTOMaru3aius
MIPOU3BOJICTBEHHBIX MIPOLIECCOB U pacipocTpaneHue komnbiotepos. Keiic: IBM System 360. Mozaens
KU3HEHHBIX NUKIOB TexHonoruid. Ketic: Xerox Alto. UerBeprass HpOMBIIIICHHAS PEBOIIOIHS
(mawamo XXI Beka): mudpoBmzanms, podorusamms, uHTepHeT Bemeh (loT), wuckyccTBeHHOE
MHTEJJIEKT ¥ OMOTEXHOJIOTHH.

4. IlpyHIUIBI HOCTPOEHUS MALIUH

Mammsasl Kak KOMIUIEKCHBIE YCTpPOWCTBa Ha OCHOBE MEXAHMKH, THIPABIHMKH, TEIUIOTEXHUKH W
JNMEKTPOTEXHUKH € LUPPOBBIMH CHUCTeMaMu ympasieHus. CHCTEMbl MalIMHBL  OIOpHAs,
JHEpreTUYecKkasi, yIpaBiAIOIas, WCIONHUTENbHad. JlBurarenb M JBIKUTENb. MammHa u
uHppacTpykTypa. Marepuansl. [IpodHOCTH MarepuaioB: pacueT Harpy3oK, HalpsDKEHHH |
nepopmanuii. MexaHnndeckue cucTeMbl MalinH. Mexanndeckue 3akoHbl. Tpenue. Cmaska. Pabora
MalHbl. 3aKOHBI coxpaHeHus sHepruu. Koadunment nonesnoro aeiictsust. CoenquHeHne yacteit
MaiuHel, kKpenex. [Ipuanun peruara. [lepenaua Bpamenus. KopoOku nepenad.

3akon Apxumena. Kopabnu. Bsskoe Tpenue. D¢d¢dexkTuBHOCTH BOIHOTO TpaHcmopTa. BosaymiHbie
cyna jerde Bosayxa. ['mapasnuueckue cuctemsl MamvH. Kianansl. Hacocsl u komnpeccopsl. 3akoH
[Mackans. ['mapoummuHAPEl W THAPOMOTOPHI, IMpecc. ABTOMATHYECKHE PETYIATOPHI JaBICHUSL.
3akoHBl TepMOAMHAMHKH. lIporecchl ropenus. JIBurarenn BHYTpEHHEro cropanusi. TypOuHBI.
Cucrema oxyaxaeHus. 3aKOHbl THAPOJUHAMUKH. Bo3nyIIHbIA BUHT. ATMOC(EpHOE J1aBICHHUE.
OnextpuuecTtBo. 3akoHbl KymoHa u Awmmepa. OnekTpocTarMyeckhe MamuHbl. 3akoH Owa,
Jxoyns-Jlenua. IlocTosiHHBIM TOK. DJIEKTpUYECKHE LEMU: IOCIEAOBATEIbHbIC U MapalielbHbIe
COEJIMHEHUs] TPOBOJOB, KOHJIEHCATOPOB, MHAYKTUBHOCTEeH M compoTuBieHuid. DJC. Xumuueckas
Oarapest. [Ibe303mekTpruecTBO. DNEKTPOMArHuTHAsI HHAYKLIUS. DIEKTPOMOTOP U DIEKTPOreHeparop.
[lepemennblii TOK ¥ ero mepenada. Tpancopmartop. YpaBHeHuwss MakcBemna. M3nydenue
3IIEKTPOMAarHUTHBIX BOJH. AHTeHHa. [IpuemMnuk u nepenatunk. BonHoBon. Paguoreneckorn.



OnTHyeckue 3aKOHBI: OTpakeHHe, MpesioMiieHne cBera. 3epkaino. Jucnepeus: Ha mpusme. JluHza u
ontuveckre mpubopel. Temeckombl: pedpakrop u  peduexkrop. Dotomarumk. DIEKTPOHHBIE
KOMITOHEHTBI: MOJTYIIPOBOJHUKOBBIE MPUOOpHL. TpaH3ucTop, ycHiIuTellb Ha TpaH3ucTope. Tpurrep u
Jorudeckue sneMeHT. Mukpocxembl. MamuHa Tetopunra. lludpoBas TexHuKa W aBTOMAaTHKA:
MHUKPOIIPOLIECCOPHBIE CUCTEMBI U MPOMBINUICHHBIE KOHTposuiephl. [Iporpammuposanue. CucremHoe
W TIPUKJIaJIHOE MTporpaMMHoe obecrieuenre. baswl nannbix. Helipocetn. MickyccTBEHHBIN HHTEIIIEKT.

5. OcHOBBI TeopHH perieHus n3oopetarenbekux 3aaaq (TPU3)

Uzobperarenbckass 3amada ¢ Touku 3peHuss TPU3. Cucremuwiii noaxoxa. IlocraHoBka menw u
ompeseneHue HaszHadeHuss oObekra. [IporuBopeuns, Pecypcwl, Ilpuem u Pemenue. IloctanoBka
BOIIPOCOB U aHaiu3 curyanuu. CTaHJapTHbIE IPUEMbl YCTPAaHEHUs IIPOTUBOPEUYMIi: pa3HECEeHHUE 110
BPEMEHH, NPOCTPAHCTBY, MaciiTady. YMEHbIIEHHE 4YHCJIa IIaroB, KONUpOBaHHE (YHKUUH,
yBesimueHue pecypcea. Benocunen HIsapua.

[Tpunnunel:  apoOneHMs, BBIHECEHMS, MECTHOTO KadecTBa, ACUMMETPUH, OOBEIUHEHHUS,
YHUBEPCAIBHOCTH, MOCPEIHUYECTBA, JWHAMUYHOCTH, YAaCTHYHOIO WJIH YPE3MEPHOrO JEHCTBUS,
MPEABAPUTENILHOTO HaNpspKeHUA. Mopgonornyeckuil SIUK: COCTaBICHUE TaOIUIBI BOZMOXKHOCTEH
1 TI0A00P ONTHUMAJIBHOTO PELICHUSI.

MeTonuKn CHUHTE3a HOBBIX PEHICHHWN. AJITOPUTM PpENICHUsT H300peTareibcKuX 3aaad. Marpuia
spdexToB u ¢usnueckue 3¢pdextel. DyHKIUOHANBHO-PU3NUECKUi aHaiu3. Mopdonornueckuii
aHanu3. MeToa OTpULIAHUSA U NTOATBEPKACHU.

6. OCHOBBI yIIPaBJIEHUS TEXHOIOTUYECKUMHU MTPOSKTaMHU

Kviznennslit ki mpoekra. Bogomagnas Monens BeAeHHs MpoekTa. AHAJIU3: ONpeeeHre IeleH,
(dopMupOBaHUE CTPYKTYpHl 3amad. YHpaBleHHE pecypcamu: dS(PQPEKTUBHOE paclpereieHue
TPYHAOBBIX, MaTepUAIbHBIX W (UHAHCOBBIX pecypcoB. MOHHMTOPHHI M KOHTPOJb: ITOCTOSHCTBO
MOHUTOPHUHTA, BBISBICHUE U HCIIPABICHIE OTKIOHEHUH, COOMIOICHUE TpadrKa U OIOPKETHBIX PaMOK.
Pucku u ipo6ieMbl: naeHTUGUKAIMS PUCKOB, OLIEHKA WX BEPOSTHOCTH W MOCIEACTBUN, pa3padoTka
NPEBEHTUBHBIX MEp W IUIAHOB JIMKBHIAIMK HETaTHBHBIX (DaKTOpOB. 3aBeplICHUE MPOEKTa:
¢uHaNIbHAS OIIEHKA pe3yJbTaTOB, HMOATOTOBKA OTYETHOCTH, ApXUBALUS JOKYMEHTOB M (DHKCAIH
OIIBITA.

[MpyHIMIBI ¥ WMHCTPYMEHTHl THOKOTO IOAXOAa K ympaBieHHro mnpoekramu Agile. Mcropus
BOo3HUKHOBeHUs Agile, punocodus u nienHocTr B Agile-manudecte. KintoueBsie meTononorun Agile:
Scrum, Kanban, Lean. Pomm yuactHukoB Agile-komanner: Product Owner, Scrum Master,
pa3paboTyuky. MeTpuKH ycrexa U HHIUKATOPbI 310POBbS IPOEKTA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYylIeCTBJIEeHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpaptHas ydeOHasi ayIuTOPHsl, OCHAILIEHHAs: 000pYIOBaHUEM /ISl IPOBEACHHS TPE3CHTALINH.
JIOCTYT K 3JIEKTPOHHBIM Y4eOHBIM MaTepHaiaM HOCPEICTBOM PECYPCOB MOIIEPKKH EKTPOHHOTO
oOyuenus LIIIIO M®PTHU u naprHepckux 00pa3oBaTeiIbHBIX IUIOMAA0K. DOpMaThI PEICTaBICHUS
AIIEKTPOHHBIX YUYEOHBIX MaTepPHAJIOB: B BUJIe MAaccOBhIX oHMaiH KypcoB (MOOC) B cucreme
JUCTaHIIMOHHOTO OOY4€HHs IPOBaiIepa MacCOBBIX OTKPBITHIX OHJIAMH KypcoB. Ciymarento
HEOOXOAMMO HAJIMYNE JOCTYIA B CETh HHTEPHET, KOMITBIOTEP.

[IpenonaBarento Kypca HEOOXOAMMO HAIMYHE JOCTYyNa aAMUHUCTpaTopa Kypca Ha LMS-miardopme k
Marepuajam Kypca.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa



. Anprmymnep I.C. «Anroputm uzoopererusi» (1973)

. Apro6onesckuii .W. «Teopus mexanu3zmoB u mamun» (1988)

. bapanosa E.B. «Illkona ronoro uzobperarens» (2016)

. Bunorpagosa H.®. «Pa3BuTue neTckoro TeXHHYeCKoro Teopyectray (2005)

. BonkoB b.C. «HayuHo-texHu4eckoe TBOpuecTBO Mosonexm» (1985)

. Boponun A.A. «PyKoBOACTBO MPOEKTOM: MOJHBIN IUKJI yripaBieHus» (2016)

. Topoxos B.I'. «Texnonorust naHoBanwuin» (2009)

. 3notun B.JIL., 3ycman A.B. «3akoHOMEPHOCTH pa3BUTHUS TEXHUYECKUX cuctem» (1989)
. MBanoB A.A. «KoHcTpykiust MamuiH 1 armaparosy (2006)

10. Kotsipeckuii FO.B. «MeHemKkMeHT B TeXHUUECKUX mpoekTax» (2012)

11. Kynpssues A.B. «Ilpuxnannas TPU3» (2010)

12. Jlunynnos FO.I1. «YnpaBnenue npoekraMu B TEXHHYECKOM TBopUecTBe» (2014)

13. Hukanaposa JI.M. «IHHOBaIMM 1 TEXHOJIOTHH: cTpaTerus ycrnexa» (2015)

14. CaBenxoB A.U. «Ilenarornka Texauueckoro TBopyectsa» (2011)

15. ConosbeB FO.A. «Opranuzanyst TEXHUIUECKOTO TBOpYeCTBa MONOAEKN» (1986)

16. Tuxonosa O.H. «TexHuueckoe TBOPUECTBO JOLIKOJIBHUKOB U MIIAAIIUX MIKOIEHUKOBY (2018)
17. SAxo6con B./I. «OcHOBBI TpoekTupoBanus Mamuuy (2013)

O 0 31N DN B WIN —

JomnonHurenbHas aureparypa

1. C. Kpyr. «He 3acTtaBisiiTe MEHS TyMaThb

2. Anprmymnep [.C., lanupo P.b. «Ilcuxonorus n3o0perarenbCkoro TBOPYECTBA»
3. H.B. bopnogckas, C.H. Pozym, «Ilcuxonorus u nenaroruka,

4. A.C. Maxkapenko, «OCHOBBI IEJarOTUKN

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. Ilnardopma snekrponnoro oOydennus MOTU: https://Ims.mipt.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekiimoHHbIX 3aHATUSAX UCTIOAB3YIOTCSI MyJAbTUMEAUINHBIC TEXHOJIOTUH, BKIIIOYAsl JEMOHCTPALUIO
y4eOHOTO BHJICO B CUCTEMaX JUCTAHITMOHHOTO OOYYCHHUSI.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— peUICHUC 3a71a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIIIOJIHCHUIO 3a,[[aHHﬁ TCKYH_[efl n HpOMe)KyTO‘iHOﬁ aTTCCTalum.

[Tokazarenem BiIaJieHUs MaTepUaIOM CITY)KAT YMeHHE Oe3 KOHCIIEKTa 0TBEYaTh Ha BOIIPOCHI 10 TeMaM
IUCIUTUIAHEL.



BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH W3yUYeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTelio.

Bo3MoxxeH npoMeXyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
ka(eapa MHHOBALIMOHHBIX 00Pa30BaTeIbHBIX TEXHOIOTHMA
Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: M.I. MamkoBa, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOOecreunBarh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOMN NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a/1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AUCHMIUIMHBI « TeXHUUECKOe TBOPUECTBOY 00YyHaIOIIUICS JOJIKEH:

3HATb:

— YcnoBus 1i1st co3aanus ynoOHOM A1l TEXHHYECKOTO TBOPUYECTBA CPEbI;
— KuttoueBbie (akTophl, BIMAIOMINE HA MPOLYKTUBHOCTH TBOPUECKOH NEATEIBHOCTH B HMH)KCHEPHOU

chepe;

— WcTopuio BeIIAIOMIMXCS TEXHUYECKUX JOCTHKEHUH MPOIIJIOTO U HACTOSIIIETO;
— OcHoBHbIe IOHSTHS ¥ TTpUHIHIEL TPU3;

— IIpuHnunst
AIEKTPOTEXHUKH;

MOCTPOCHHA MallMH Ha OCHOBE MCXAHUKH,

TUApaBJIMKH, TCIUIOTEXHUKU U

— Cnioco6b! MOCTPOEHUSI IU(PPOBBIX CUCTEM YIIPABICHHUS MallIMHAMU;
— OCHOBBI )KE€CTKHX «BOJOIAIHBIX» U THOKHX aJalTUBHBIX ITOIXOJ0B K YIPABICHUIO IPOCKTaMH;
— [Ipunnune! noctpoeHus 3pHEeKTUBHBIX TEXHOIOTMIECKUX KOMaH/.




yMeThb:
— IlpuMeHsTH METONOJIOTMYECKUE CXEMbl Pa3BUTHUS TEXHUKH ISl MOHMMAaHUS 3aKOHOMEPHOCTEH
TEXHOJIOTUYECKOTO Iporpecca;
— Co3naBaThb ¥ NPE3eHTOBATh WHIMBUAYAJIbHBIC U TPYIIOBBIC IPOCKTHI;
— Ilonp30BaTbCcs cpeAcTBaMH YIPABICHHUS TEXHOJIOTHUYSCKUMH TPOCKTAaMH M KOMaHJaMu 0a30BOTO
ypoBHs («Trelloy, «Miroy», «Microsoft To Do» T.11.).

BJIAA€Th:

— MeToamMu MO3rOBBIX ILITYPMOB;

— Meronamu U anropuT™Mamu, pa3padoTaHHBIMU B pamkax TPU3, mis HaxoxaeHHs HeCTaHIAPTHBIX U
BBICOKOA((DEKTUBHBIX PEIICHUH TEXHUIECKUX TPoOIeM;

— UHCcTpyMeHTapueM yrpaBieHus MPOeKTaMu Scrum.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHATUA 110 TCMC ITPOULIOTO 3aHATUA.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Ilepeuenp NpUMEPHBIX BOIIPOCOB:

1. Kakue mncHUXOJOTHYECKHE OCOOCHHOCTH JIMYHOCTH YYCHHKA BIHSIOT HAa €ro CIOCOOHOCTh K
TBOPYECKOMY CaMOBBIPXKEHHUIO B HHKEHEPHOH cepe?

2. Kak mojnmepxka MearoroB W CBEPCTHHKOB OTpakaeTcsi Ha (OPMUPOBAHUM MOTHUBAIMH K
TEXHUYECKOMY TBOPYECTBY y peOeHKa?

3. HazoBute maTh (akTopoB, (HOPMHUPYIOIIUX TBOPUYSCKYHO JIMYHOCTH B OOJACTH HHXCHEPUH U
TEXHUKH.

4. TlpuBenuTe TpUMEpPHI YCIENIHBIX 00pa30BaTeNbHBIX TPAKTHUK, HAMPAaBICHHBIX Ha Pa3BHTHE Y
MOJIPOCTKOB HABBIKOB KOJUICKTUBHOIO TBOPYECTBA U B3aUMOJICHCTBHUS B TEXHHUYCCKUX MPOCKTAX.

5. Kakue TpymHOCTH MOTyT BO3HHKAaTh y TEAarora npu OTOOpPE OMAPEHHBIX YYCHUKOB IS
yDIyOJIeHHOTO U3YUYCHHS TEXHUYECKHUX JUCIUILTIH U KaK UX MOXHO TPE0JI0IeBaTh?

6. Kakue daxropbl 00paszyroT ONArONpHUSATHYIO Cpeay JUIsl TMOSBICHUS W peau3allii YHUKAIbHBIX
WHYKEHEPHBIX PEIICHUMN?

7. TloyeMy BaxHAa MpaBHJbHAs IOPUIUYCCKAs 3alllMTa WHTE/UICKTYadbHOH COOCTBCHHOCTH B
HCCIIEA0BATEIbCKOM KOJIJIEKTHUBE?

8. TlepeunciuTe OCHOBHBIE IICUXOJIOTHIECKHUE POJIH, KOTOPBIE MPOSIBIISIIOTCS] B KPEATHBHBIX TPYMIaX, U
MOSICHUTE, KAKyI0 IICHHOCTh Ka)/1asi U3 HUX MPUHOCHUT MPOIIECCY CO3/TaHUS HOBBIX PEIICHUH.

9. OnuimuTe MONOKUTEIBHBIC U HETAaTUBHBIC CTOPOHBI CETEBBIX COOOIICCTB B IJIAHE COMCHCTBUS
MEXKTUCIUTLITMHAPHBIM HCCIIEIOBAHUSM M OTKPBITHSIM.

10. Kakue cymecTBylOT XapaKTepHble OMMOKY NpHU (POPMUPOBAHUN KPEATHBHBIX MCCIIENOBATEIbCKUX
KOJUIEKTHBOB M KaK UX U30eKaTh?

11. KakoBo 3HaYeHUE TEXHUKU B UCTOPUH IUBHIM3AIUI? OXapakTepu3yHTe 3Tanbl pa3BUTHS TEXHUKH
OT JIPEBHOCTH JIO HAIIMX JTHEH.



12. OOwsicHuTe, MOYeMy mepBas mpombiiuieHHas peBontouuss XVII Beka cumTaercss mepernoMHBIM
MOMEHTOM B HCTOpUU TexHMKHM? Kakoll BK/IaJ BHECIM TOJUIAHJCKUE BETPSIHbIE MEJIbHMLBI B 3TOT
mporecc?

[IpumepHBIil nepedeHs 3a1a4:

3anaua 1: "HyxHO co3narb GoHaph AJs MENIero TyprcTa, KOTOPBIN Oy/IeT SPKUM U J0ro paboTars OT
Oarapeek. Ho SpKOCTh CBETOIMOMOB PE3KO COKpAIIAeT IMPONODKUTEIBHOCT paboThl (hoHAps OT
Oarapen. HyxHo pemuTh 3T0 IpoTHBOpevne.”

3amaua 2: "CnpoeKkTHpoBaTh JETCKUH caMOKar, 0Oe30MacHbId, KOMIAKTHBIH U ObICTphIA. OOBIYHO
CKOPOCTHBIE CAMOKAaThl HE0E30MaCHbI, @ KOMIIAKTHBIC MOICTH MEUICHHO €3/14T."

3anaua 3: "Co3nmarh cafoBbIi MHCTPYMEHT, KOTOPBIA coueTaeT B cebe ynoOCcTBa MOTHITH, rpabiei u
TATIKA, COXPAHSS KOMIIAKTHOCTh M YI00CTBO XpaHeHUs!."

3amaya 4: "Co3marh CyMKY-XOJOAMJIBHUK, KOTOpas JOJDKHA IOJJICPKHBATh HHU3KYIO TEMIIEpaTypy
HPOAYKTOB, OCTABasICh JIETKOW M KOMIIAKTHOW. TspKenasi CyMKa 3aTpyIHseT IEePEeHOCKY, JIerKas IIOX0
yaepxuBaet xoioxn."

3anaua 5: "Paszpaboraiite ynuuHyl0 cKaMenKy, KoTopas OyaeT KoM(OpTHO MporpeBaThbes JIETOM U He
HarpeBaThCs 3MMOM, UCKITIOYask M3JUIIHUNA HArPEeB JIETOM U MEePEOXIaXIeHHE 3UMOMN. "

3amaua 6: "CHpoeKkTHpOBAaTh WUIPYIICYHBI aBTOMOOWIb, pabOTalOLIMi Ha COJHEYHBIX Oarapesx,
KOTOpPBI MOT' Obl €3MTh HOYBIO M JHEM. /IHeM CoOJHeYHble HaHeNU 3apsHKaloT aKKyMYJISTOp, HO
BEUEPOM PHEPrusl HCCAKAET ObICTpee, YeM XOTenoCh Obl."

[Tpumep OuieToB:

burer 1.

1. HazoBure mnsath (akTopoB, (GPOPMHUPYIOIIMX TBOPUECKYIO JHUYHOCTH B OOJIACTH HMH)KCHEPUH U
TEXHUKH.

2. IlpuBemute mpuMepsl YCHEMIHBIX OOpa30BaTENbHBIX INPAKTHUK, HANPABICHHBIX HA Pa3BUTHE Yy
MTOJIPOCTKOB HaBBIKOB KOJUIEKTUBHOTO TBOPYECTBA M B3aUMOJECHCTBUSA B TEXHUUECKUX MPOEKTAX.

3. 3apaua: «Pa3paboraiite ynu4uHyIo cKaMeiiKy, KoTopas OyaeT KoM(QOpPTHO MPOrpeBaThbcs JIETOM U HE
HarpeBaThCsl 3UMOM, HCKII0YAs U3JMIIHUI HAIPEB JIETOM U NEPEOXJIAKICHUE 3UMOM.»

buner 2.

1. Ilepeuncnure OCHOBHBIE IICUXOJIOTHYECKUE POJIHM, KOTOPBIE IPOSIBIAIOTCS B KPEATUBHBIX IPYyIIAX, U
MOSICHUTE, KaKyl0 EHHOCTh Ka)k/1asl U3 HUX MIPUHOCHUT MPOLIECCY CO3/IaHUS HOBBIX PEIIECHUM.

2. Onumure MOJOXKHUTEIbHEIC W HETaTHBHbBIC CTOPOHBI CCTCBBIX COO6H.I€CTB B INIJIAHC CO):[eI\/’ICTBI/ISI
MCKIUCHUIIIMHAPHBIM UCCJIICAOBAHUAM U OTKPBITHUAM.

3. 3agaya: "CrpoeKTUpoBaTh UIPYLICYHBI aBTOMOOWIIb, pa0dOTalOMMK Ha COMHEYHBIX Oarapesix,
KOTOPBI MOT' Obl €3MTh HOYBIO M JHEM. /IHeM CoJHeYHble HaHeNH 3apsHKAloT aKKyMYJsTOp, HO
BEUEPOM PHEPrusl HCCAKAET ObIcTpee, YeM XOTenoch Obl."

Kputepun onennBanus

Onenka «otanyHO (10)» — 3acimyKUBaeT CTYACHT, OOHAPYXHUBILUH BCECTOPOHHEE, CUCTEMAaTHYECKOE U
n1yOokoe 3HaHWE Y4eOHOro MPOrpaMMHOIO Marepuala, CaMOCTOSTENbHO BBINOIHUBIINI BCe
MPEIyCMOTPEHHbIE MPOTPaMMOM 3aaHus, IITyOOKO YCBOMBIIMI OCHOBHYIO U JOINOJHHUTEILHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO MTPOTPaMMOK, aKTUBHO pabOTaBIIMI Ha 3aHITUSX, pa3Ouparonuiics B
OCHOBHBIX HayYHBIX KOHLEMLHUAX 110 N3y4yaeMON AUCLUIUIMHE, IPOSBUBIIUI TBOPYECKUE CIOCOOHOCTH
U Hay4yHBI MOAXOJA B MOHMMAaHMM M M3JIOKEHHH y4eOHOro HpOrpaMMHOIO MaTepHaia, 4ed OTBeT
omnyaercss 60raTCTBOM M TOYHOCTBIO MCIOJNB30BAHHBIX TEPMUHOB, a W3JIOKEHUE MaTepuana B HEM
[IOCJIEI0BATENbHO U JJOIMYHO;



Onenka «ommmyHO (9)» — 3aciIyKHMBaeT CTYACHT, OOHAPYKMBILUII BCECTOPOHHEE, CHCTEMAaTH4ECKOEe
3HaHHE Y4eOHOTO MPOrpaMMHOTO MaTepuaia, CaMOCTOSTEIbHO BHIOJHUBIIMN BCE MPETyCMOTPEHHbIE
porpaMMon 3a/laHusl, TNIyOOKO YCBOMBIIMK OCHOBHYIO JIUTEpPATypy M 3HAKOMBIA C JOHOJIHUTEIBHOU
JTUTEPaTypoi, PEKOMEH/JIOBAHHON MPOrpaMMO, aKTHBHO pabOTaBIIMN Ha 3aHSATHAX, MOKA3aBIIHMA
CHUCTEMaTUYEeCKUI XapakTep 3HaHWH MO AUCUUIUIMHE, TOCTAaTOYHBIN Ui JalbHEHIIeH yueObl, a TaKkxKe
CIIOCOOHOCTh K HMX CAaMOCTOSATENBHOMY IIONOJHEHHWIO, 4Yel OTBET OTINYAeTCsl TOYHOCTBHIO
HCITOJIb30BaHHBIX TEPMHUHOB, a H3JI0KEHHE MaTepuaa B HEM MTOCJIE0BATEIBHO U JIOTHYHO;

Onenka «ommyHo (8)» —  3aciyXuBaeT CTYACHT, OOHApYKUBIIMKA [OJHOE  3HAHUE
y4eOHO-IIPOrpaMMHOTO Marepuajja, He JOMYCKAloIMid B OTBETE CYLICCTBEHHBIX HETOYHOCTEH,
CaMOCTOATEJIHO BBIIIOJHUBIINN BCE IIPELYCMOTPEHHBIE IPOIrPaMMOM 3a/laHusl, YCBOUBILINI OCHOBHYO
JUTEpaTypy, PEKOMEHJOBAaHHYIO NPOTrpaMMOH, aKTHMBHO paOOTaBLIMA Ha 3aHATHSX, MOKa3aBILWI
CHUCTEMaTHYeCKUH XapakTep 3HaHWH 10 JUCIUILINHE, JTOCTATOYHBIN IS albHEHIIed y4eObl, a TaKkxKe
CHOCOOHOCTD K X CAMOCTOSITEIbHOMY MOTIOHEHHIO.

Ouenka «xopomo (7)» — 3aciyKHBAaeT CTYJICHT, OOHapyKUBIIUH JOCTaTOYHO IIOJHOE 3HAHHE
y4eOHO-IIPOrpaMMHOTO Marepuajja, He [OMYCKAloIMid B OTBETE CYLIECCTBEHHBIX HETOYHOCTEH,
CaMOCTOATEJIBHO BBIIIOJHUBIINN BCE IIPELYCMOTPEHHBIE IPOIrPaMMOM 3a/laHusl, YCBOUBILINI OCHOBHYO
JUTEpaTypy, PEKOMEHJOBAaHHYIO NPOTrpaMMOH, aKTHBHO paOOTaBLIMA Ha 3aHATHSX, MOKAa3aBILWI
CHUCTEMaTHYEeCKUH XapakTep 3HaHWH 10 JUCIUILINHE, JOCTATOYHBIN /IS IalbHEHIIeH y4eObl, a TaKkxKe
CHOCOOHOCTB K X CaMOCTOSITEIIbHOMY HOIIOJTHEHHIO;

Omnenka «xopomo (6)» — 3acily)KUBaeT CTYIEHT, OOHapY)KUBIIMI JIOCTATOYHO TIOJIHOE 3HAHHE
y4eOHO-IIPOrpaMMHOTO Marepuajja, He JOMYCKAloIMid B OTBETE CYLIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATEJILHO BBINOJHUBIINN OCHOBHBIE IIPEAYyCMOTPEHHBIE NPOrpaMMON 3alaHus, YCBOMBILUI
OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO MPOrPaMMON, OTIIMYABIIHUICS TOCTATOYHON aKTHBHOCTBIO
Ha 3aHATHAX, NIOKA3aBUIMH CUCTEMAaTUYECKUN XapaKTep 3HAHUU 110 AUCLUIUIMHE, NOCTATOYHBINA IS
naybHeen y4aeosl;

Ouenka «xopomo (5)» — 3aciyKuBaeT CTYICHT, OOHAPYXUBIIMH 3HAHME OCHOBHOIO
y4eOHO-IIPOrpaMMHOT0 Marepuaja B 00bEMe, HEOOXOUMOM IS JalibHEHmeH yueObl U npencTosmen
paboTel mO mpodeccuu, HE OTIMYABIIUICA aKTHBHOCTBIO HAa 3aHATUSAX, CAMOCTOSTENIBHO
BBIMIOJIHUBLIMKM OCHOBHBIE IPEIYyCMOTPEHHBIE MPOrpPaMMOW 3aJaHHs, YCBOMBIIMKA OCHOBHYIO
JIUTEpaTypy, PEKOMEHI0BaHHYIO IIPOrpaMMOIi, OTHAKO AOIYCTUBIINN HEKOTOPbIE TOTPELIHOCTH IIPU UX
BBIIIOJIHEHUM M B OTBETe Ha 3adere, HO oOjajaromuii HEOOXOAMMBIMHM 3HAHUSAMHU IS
CaMOCTOATEJILHOIO YCTPaHEHUs AOIYLIEHHbIX IIOIPEIIHOCTEH;

OreHKa «yIOBJIETBOPHUTENBHO (4)» — 3acCiHy)XKHBaeT CTYIACHT, OOHApYXHMBIIMH 3HaHWE OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIeH
paboTel WO mpodeccuu, HE OTIMYABIIUICS aKTHBHOCTBIO HAa 3aHATUSX, CAMOCTOSTEIHLHO
BBIITOJTHUBIIMK ~ OCHOBHBIE TPEJYCMOTPEHHbIE NPOrpaMMOIl 3aJaHus, YCBOMBIIMI OCHOBHYIO
JUTEPATypy, PEKOMEHIOBaHHYIO IPOTPaMMOH, OJJHAKO AOMYCTHBLIMN HEKOTOPHIC MOTPEITHOCTH MPH UX
BBINIOJTHEHUH M B OTBETE Ha 3a4yeTe, HO 0OIaaroniuii HeoOOXOIMMbIMU 3HAHUSAMM JUISL YCTPAHEHUS M10J
PYKOBOZCTBOM IIPETIOaBaTesl JOMYIICHHBIX MOTPEITHOCTEH;

OneHka «ymOBIETBOPUTEIbHO (3)» — 3acimyXHBaeT CTYJCHT, OOHApY>KUBIIMKA 3HAHUE OCHOBHOTO
y4eOHO-IIPOTPaMMHOTO MaTepHaia B 00bEMe, HeOOXOIMMOM ISl JalbHEUIIeH y4eObl U MpeacTosen
paboTel mTO mpodeccuu, HE OTIMYABIIMICA AaKTHBHOCTBIO HAa 3aHATUSAX, CAMOCTOSTENIBHO
BBIITOJITHUBIIMK ~ OCHOBHBIE TIPEIyCMOTPEHHBIE IPOTPAMMOM  3aJaHHs, OJHAKO JIOIyCTUBILUI
MOTPEIIHOCTH TPH UX BBIIIOJIHEHUU U B OTBETE Ha 3a4eTe, HO 00Ia a0l HeOOXOAMMbIMU 3HAaHUAMU
JUISl yCTPaHEHUs 1Ol PYKOBOICTBOM IPETIoaBaTessi HanOoiee CyIeCTBEHHBIX IOIPEITHOCTEH;

OueHka «HEyIOBIECTBOPUTEIBHO (2)» — BHICTABISIETCS CTYIEHTY, 0OHApY KUBIIEMY ITPOOEIIbl B 3HAHHUAX
WIH OTCYTCTBHE 3HAHUU [0 3HAYUTENILHOW YacTH OCHOBHOTO Y4eOHO-IPOTPaMMHOTO Marepuaia, He
BBIIIOJIHUBUIEMY  CaMOCTOSTENIBHO  IIPELYyCMOTPEHHBIE  NPOrpaMMOM  OCHOBHBIE  3aJaHMs,
JOITyCTUBLIEMY NPUHLIUIUAIBHBIE OITMOKH B BBIITOJHEHUU NPEAYCMOTPEHHBIX MPOrpaMMOi 3a1aHuil,
JOIYCKAIOIIEMy CYIIEeCTBEHHbIC OUIMOKM IPH OTBETE, U HE CIOCOOHOMY HPOAOIKUTH OOyueHHE WIIN
OPUCTYNIUTh K  NpPO(ECCHOHATIBHOM  NeATeNbHOCTH  ©0e3  JONOJHHUTENbHBIX  3aHATHH 1O
COOTBETCTBYIOLIEHN TUCLUILIMHE;

Omnenka «HeynoBiIeTBOpUTeNbHO (1)» — HET oTBera (OTKa3 OT OTBETA) WM NPEACTABICHHBIA OTBET
MOJIHOCTBIO HE COOTBETCTBYET CYLIECTBY COACPKAIIUXCS B 3aJaHUU BOIIPOCOB.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHumrpoBaHHbIN 3a4€T MPOBOAUTCS B YCTHOM popme 1o Ouseram.

B kaxmom Oumiiere mpecTaBlieHO ABa TEOPETHUECKUX BOIPOCA U OJJHA MPAKTUYECKas 3a/1a4a.
[Ipu npoBeaenuu 3ayera oOydaromemycs npegocrasisiercs 30 MUHYT Ha TIOATOTOBKY.
Omnpoc obyuaronierocs He TOJHKEH NPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



