MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HannoHanbHbIN UCCIEN0BATENbCKUN AiepHbli yHUBEpcUTET «MU D)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EJPA ®U3UKU ITJTA3MbBI

OAOBPEHO

HTC UHTOJI TIpotokon Ne2 ot 26.04.2023 r.

YMC ®BUVYKC Ilpotokon Ne06/23 ot 2.06.2023 r.

YMC UDTUC Ilporokon Nel ot 26.04.2023 .

YMC UADUT Ilporokoa Ne01/423-573.1 ot 20.04.2023 T.
HTC JIATUJIA3 IIpotokon Nel/04-577 ot 27.04.2023 .
HTC UOUB IIporokon Ne3 or 11.05.2023 .

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

OAHTACTUYECKHUE BO3MOXHOCTU ITJIA3MbI

HanpaBnenue noaroToBku [1] 38.03.05 busnec-undopmaTuka
(cneruanbHOCTD) [2] 03.03.02 ®usuka
[3] 12.03.01 ITpubopocTpoeHune
[4] 27.03.03 CuctemHbIl aHAJINU3 U YIIPaBIECHUE
[5] 12.03.05 JlazepHast TeXHUKA U Ja3€pHbIC
TEXHOJIOTHH
[6] 03.03.01 ITpuknagHbie MaTeMaTHKa U (HU3UKA
[7] 15.03.04 ABTOMaTH3aIMs TEXHOJOTHUECKUX
MPOLIECCOB U MPOU3BOJICTB
[8] 14.03.02 SAnepHble Gu3uka U TEXHOIOTUN
[9] 16.03.02 BhICOKOTEXHOIOTHYECKHE MIa3MEHHBIC U
SHEPreTUYECKHE YCTAHOBKHU
[10] 15.03.06 MexaTpoHHKa U pOOOTOTEXHUKA
[11] 11.03.04 DnekTpoHHUKA U HAHOZJIEKTPOHUKA
[12] 01.03.02 ITpukianHas MaTremMaTUKa U
uHpOpMaTHKa
[13] 12.03.03 doToHuka 1 onToMHPOPMATHKA
[14] 22.03.01 MarepuanoBeeHUE U TEXHOIOTUU
MaTepuasoB
[15] 14.03.01 SAnepuas sHepreTUka u Teriopu3nKa
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AHHOTALMS

IIna3zma — 3T0 OCHOBHOE COCTOsIHME BelecTBa Bo Beenennoil. Ho Ha 3emiie oHa ecTecTBEHHBIM
o0Opa3oM BcTpedaeTcs He Tak yxk yacTto. [loaTomy ecnu TBEp/ble BEIIECTBA, )KUIKOCTH U Ta3bl YEIOBEK
HayvaJ WCIOJIb30BaTh C TIIYOOKOW NPEBHOCTH, TO IOJIHOLIEHHOE HCIOIB30BaHUE OCOOBIX CBOWCTB
1a3Mbl Havajaock Juiib Ha pyoexxe XIX m XX BexoB. 11 nMeHHO Mauiblil Bo3pacT HaykH O IJia3Me
Ta€T HaM TIOYTH Oe3rpaHUYHBIA MPOCTOP JJI HOBBIX OTKPBITHHA. YK€ Ceiiuac C MOMOIIBIO TJIa3Mbl MBI
OCBEIIaéM CBOM JIOMA, pEXEM MeTaJlJl, YHUYTOXKAE€M TOKCHUYHBIE OTXOJbl, IPOU3BOAUM
MHUKPOTIPOIIECCOPHI, MEpPEeMeaeM Mo OpOUTaM KOCMHUYECKHE KOpadlli M MHOT0e-MHOTO€ ApYToe.
Opnnaxo Bc€ 3T0 — TOIBKO Hauano! B pamkax JaHHOTO Kypca Bbl y3HAE€TE, UTO TAKOE Iula3Ma M YeEM OHa
YHUKaJIbHa, KaK HaM yAaéTcs mpupydyaTh €€ ceilyac W Kakue MEepCleKTUBbl y HAacC ecTh B Oyayluem, a
TaK)Ke TO, KaK JJMYHO Bbl MOKETE BHECTH CBOM BKJIAJ B Pa3BUTHE YEJIOBEUECTBA.

1. IEJIN U 3ATAYA OCBOEHHMS YYEBHOM JJUCHUILJINHBI

[enpro Kypca sIBISIETCS 3HAKOMCTBO YUaIIUXCS C TIOHSATHUEM TUIa3Mbl, OCHOBHBIMH CBOWCTBAMH
3TOTO0 COCTOSIHHSI BEIIECTBA, €ro poJibl0 B INpupoAe U TexHuke. OCHOBHOM ymop JAenaeTcss Ha
pa3IuyYHbIe TEXHOJOTUYECKUE MPUMEHEHUs IJ1a3Mbl, IPUUYEM pacCMAaTPUBAIOTCS KaK YK€ OCBOCHHBIE
IUIa3MEHHbIE TEXHOJOTHH, TaK U MEpPCHEKTUBHBIC, TaKUE KaK TEPMOSJEPHBIN CHUHTE3, IMJIa3MEHHBIC
pakeTHble nBuratenu u ap. CTyaeHTHl MPUHUMAIOT aKTUBHOE Y4YacTHE B Ipoliecce 00yueHus, B TOM
YHclie BHIOMPAIOT KPyr TeM Ui MOAPOOHOTO COBMECTHOTO OOCYKIIEHHUS BO BpPEMS IBPHUCTUUYECKUX
JTUCITYTOB.

2. MECTO YYEBHOW JUCIHUAILIMHBI B CTPYKTYPE OOII BO

Kypc «®anTactnueckne BO3MOXKHOCTH TUIAa3MBI» SIBISETCS OO30pHBIM W HE TIPEAIIOJNIaraeT
CIIO)KHBIX TEOPETHYECKUX BBIKIAJOK M MOJPOOHOTO M3YYEHHWsS YaCTHBIX sSBICHHWNA. B Kypce marorcs
(hakThl U COBPEMEHHOE COCTOSHHE 10 OCHOBHBIM COBPEMEHHBIM HANpaBICHUSAM (QU3UKHU IJIa3Mbl U
IJIa3MEHHBIM TEXHOJIOTHSIM.

Jlnst paccMaTpUBaeMbIX B TEUEHUH Kypca sIBJICHUN aHOHCUPYIOTCSI COOTBETCTBYIOLIUE KypPChI B
yueOHOM IIaHe B cleaylommx cemectpax: "OOmas ¢u3nka (JIEKTPUYECTBO W MarHeTHU3M,
TEpMOJIMHAMMKA, aToMHasg ¢usuka", "AkTyanbHble Mpobiaembl Gu3uku 1wiasmbl’, "Jlazepsl u uX
IpUMEHEHHE Il AUArHOCTHKH IIa3Mbl", U T.J. B urTore, mpociymas JaHHBIA Kypc, CTYAEHT MOXET
BBIOpATh 15 ce0s MIIaHUPYEMbIE ISl U3YYEHUs KypChl Ha CIEAYIOUINE CEMECTPBI: U3 HAOOPOB KypCOB
110 BBIOOpPY U (haKyIbTaTUBOB

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHI/IBCpcaJ'IBHBIC I/I(I/IJ'II/I) 06H_ICHqu)CCCI/IOHaJ'IBHBIC KOMIICTCHIINN .

KOI[ 1 HAUMCHOBAHUCEC KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHXKCHUA KOMIICTCHIIUN

KOMIIETEHIINH

VYK-2[1,2,3,4,5,6,7,8,9, 10, 3-VK-2[1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15] — 3naTs:

11,12, 13, 14, 15] — Cnocoben BUJIbI PECYPCOB U OTPAHUYECHUM JIJIS1 PEUICHUS

OMPCACIIATL KPYT 3a/ida4 B paMKax HpO(beCCI/IOHaJIBHBIX 3aaa4; OCHOBHBIC MCTOAbI OLICHKHU PA3HBIX




MOCTABIICHHOM 11€JTM U BEIOUPATh
ONITUMAJIHLHBIEC CITIOCOOBI UX
pELLIEHHMSs, UCXOIS U3
JIEUCTBYIOIINUX MTPABOBBIX HOPM,
HMEIOIINXCS PECYPCOB U
OTpaHUYCHUIN

YK-6[1,2,3,4,5,6,7,8,9, 10,
11,12, 13, 14, 15] — Cnocoben
YIPaBIATh CBOUM BPEMEHEM,
BBICTPanBaTh U PEaIn30BbIBATH
TPAEKTOPHUIO CAMOPa3BUTHUS Ha
OCHOBE IIPUHLIUIIOB 0OPAa30BaHUsI B
TE€YEHHUE BCE )KU3HU

Croco00B pelIeHus 3a7a4; JeHCTBYIONIEe 3aKOHOIATEIbCTBO U
MIPABOBBIC HOPMBI, PETYJIUPYIONIHE MPOPECCHOHATHHYIO
JeSITebHOCTD

Y-VK-21[1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15] — Y™meTs:
MIPOBOANTH aHATH3 TIOCTABICHHOH 1€/ U (OPMYITUPOBATH
3aJ1a49¥, KOTOPbIE HEOOXOIUMO PEIIUTH IS €€ JTOCTHKCHUS,
aHAJIM3UPOBATh AJIbTEPHATUBHBIC BAPUAHTHI PEIICHUN s
AOCTHXKCHUA HAMCYCHHBIX PE3YyJIbTATOB, HUCIIOJb30BATH
HOPMAaTHUBHO-TIPABOBYIO IOKyMEHTAIIUIO B cpepe

PO eCCHOHATBHON JIEATETLHOCTH
B-YK-2[1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15] —
Brnanmers: MeTomukamMu pa3paOOTKY ETTH U 3a7ad MPOEKTa;
METOJIaMH OLIEHKH MOTPEeOHOCTH B pecypcax,
IPpOAOJIKUTCIIBHOCTU U CTOUMOCTH ITPOCKTA, HABBIKAMHA pa6OTLI
C HOPMATUBHO-TIPABOBOI TOKyMEHTalIUEH

3-VK-6[1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15] — 3nats:
OCHOBHBI€ ITpHeMbI 3P(HEKTUBHOTO YIIPaBICHHSI COOCTBEHHBIM
BPEMEHEM; OCHOBHBIE METOJUKN CAMOKOHTPOJIS, CAMOPA3BUTHS
1 caMo00pa3oBaHus Ha MPOTSHKEHUU BCEH JKU3HU
V-VK-611,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15] — YmeTs:
3(PEeKTUBHO MIIAHUPOBATH M KOHTPOIUPOBATH COOCTBEHHOE
BpEMS; UCIIOIb30BaTh METOABI CAMOPETYJISILIMU, CAMOPA3BUTHS U
camMo00y4eHHUs

B-VK-6[1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15] —
Bnaners: MeTogamu ynpaBiieHHss COOCTBEHHBIM BPEMEHEM;
TEXHOJIOTUSIMU ITPUOOPETEHUS. UCIIOIB30BAHUSA U OOHOBIICHUS
COLIMO-KYJIBTYPHBIX U MPO(PECCUOHANbHBIX 3HAHUM, YMEHU, U
HaBBIKOB; METOAMKAMHU CAMOPA3BUTHUS U caMO0Opa30BaHus B
TEUEHHE BCEU KU3HU

4. BOCIIUTATEJIbHBINA IOTEHIIAAJI JUCHUATIJIAHBI

Hamnpasnenus/nenn
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUC

(B18)

[IpodeccruonanpHOE

3amaun BocriuTaHus (KOx)

Co3pnanue yciaoBuid,
00ecreynBaroIInX,
(dbopMHpOBaHUE OTBETCTBEHHOCTH
3a podecCuoHaIbHBIN BHIOOD,
npoeCCHOHATBLHOE PA3BUTHE U
npoecCHOHANLHBIC PEIICHUS

Co3pnanue yciaoBuid,

BocnuratenbHBIN TOTEHITAAT
TACIUATUINH

Hcrnons30BaHue BOCIIUTATEILHOTO
MOTEHIIMAaNa JUCIHUITIINH

PO ECCUOHAITBHOTO MOTYJIS TS
(hOpMUPOBAHUS y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHabHOE pa3BUTHE
MTOCPEICTBOM BBIOOpA CTYACHTAMH
WHANBUIYATBHBIX 00pa30BaTEIbHBIX
TPAeKTOPHUH, OPraHU3alUNA CUCTEMBI
OOIICHUS MEXITy BCEMU
y4aCTHUKaMH 00pa30BaTEIHHOTO
rpoiiecca, B TOM YHUCIIE €
HCIIOIL30BaHUEM HOBBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHA.

1. Mcrnonp30Banne BOCIUTATEIILHOTO




BOCIIUTAHUC

o0ecrneynBaroIInX,
(dbopMHpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KyJIbTYpPbl
MOKCKa HECTAaHAAPTHBIX HAyYHO-
TEeXHUYECKUX/TIPAKTHUECKUX
penieHnil, KpUTHIECKOTO
OTHOILIEHUS K UCCIIEI0BAaHUAM
JKeHay4Horo Tojika (B19)

MOTEHIMAaJa JUCIUIUIMH/TIPAKTUK
«HayuHo-uccnenoBarenabckas
pabotay, «IIpoekTHas nmpakTHKay,
«HayuHb1i1 cemunap» 1uIs:

- (hopMupoOBaHMS TOHUMAHUS
OCHOBHBIX IPUHLIUIIOB U CITIOCOOOB
HAy4YHOTO ITO3HAHUS MUPA, PA3BUTHUS
UCCIIEIOBATENIbCKUX KaueCTB
CTYJEHTOB ITIOCPEACTBOM UX
BOBJICUEHUS B UCCIIEIOBATEIBCKIE
MIPOEKTHI 0 00JIACTSIM HAayUHBIX
nuccnenoanuil. 2.Mcrnons3oBanue
BOCIIMTATEIBHOTO NOTEHIINAIIA
nuctumuind "Meropus Hayku 1
unxenepun', "Kpurnueckoe
MBIIIJIEHHE U OCHOBBI HAy4YHOI
KOMMYyHuKanuu'", "BBeaenue B
cnenuanbHocTh", "HayuHo-
ucclieioBaTenscKas padbora”,
"Hayunblit cemunap" mis:

- (hopMupoBaHHs CIOCOOHOCTH
OTIENATh HACTOSALIUE HAyUYHbIE
HCCIJIEIOBaHMsI OT JDKEHAYYHBIX
MIOCPEACTBOM IIPOBEEHUS CO
CTYACHTaMH 3aHATUI U PErYISIPHBIX
Oecen;

- (hopMupOBaHHS KPUTHUECKOTO
MBIIJIEHHS], yMEHHSI pacCMaTpuBaTh
pa3IMyYHbIE UCCIIEIOBAHUS C
AKCIIEPTHOM MO3UILIUU OCPEACTBOM
00CYX/IeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIICIOBAHUM,
UCTOPUYECKHUX IPEAIOCHUIOK
MOSIBJIICHUS T€X UM UHBIX OTKPBITUI
U TEOPHUH.

S. CTPYKTYPA U COJEPKAHUE YYEFHOM TUCIATLINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00BbEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:

Ne HaumenoBanue
LI pasaesa yueOHoi
JTUCIUTIIMHBI
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1 [TepBolii pa3nen 1-8 12/0/0 25 T-8 3-VK-

V-
VK-2,
B-
YK-2,
3-VK-

V-
YK-6,
B-
YK-6

2 | Bropoii pa3nen 9-16 | 12/0/0 25 T-16 3-VK-

V-
YK-2,
B-
VK-2,
3-VK-

V-
YK-6,
B-
YK-6

Umoeo 3a 3 Cemecmp 24/0/0 50

KonTpoabhbie 50 3 3-VK-
Meponpusitust  3a 3 2,
Cemectp V-
VK-2,
B-
VK-2,
3-VK-
6,

V-
YK-6,
B-
YK-6

* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** _ cymMMa MakCHMalbHBIX 0allIoB JOJKHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT U
(unn) sK3aMeH

CoxpallieHre HaMMEHOBAaHUH (JOPM TEKYIIEro KOHTPOJIS U aTTECTAI[UX Pa3ZeyioB:

0O0o03ua | [To1HOE HAMMEHOBAHME

YeHHue
T TectupoBanue
3 3ayer

KAJIEHJIAPHBIN IJTAH



Henen | Temsl 3ansaTuii / Cogep:kanue Jlek., | IIp./cem. | JIa6.,
" qac. , yac. yac.
3 Cemecmp 24 0 0
1-8 IlepBblii pa3aea 12 0 0
1-2 IInasma — yeTBepTOE COCTOSIHME BelIEeCTBA Bcero aynutopHbIX 4acoB
Ilepssie onbIThl JIeHrMIOpa. 3HAKOMCTBO € IOHATHEM IUIa3Mbl | 3 | 0 | 0
U €€ OCHOBHBIMHU CBOMCTBAMHU, OTIPEAEIENSIIOIIUMU HIUPOKUE Ownnaitn
BO3MOKHOCTH TIPUMEHEHUS 0 |0 | 0
3-4 TepmosiiepHbIil CHHTE3 Bcero ayiutopHbIx 4acoB
DOHeprus 3Be31 U dHepreTuka Oyayuiero. Yro Takoe Tokamak? | 3 K [0
AJIbTEepHATUBHbBIC KOHIEMIIMU. MexXayHapOIHbIN Ownuaiin
JKcIepuMeHTanbHbIN peakTop UTOP, yuactue B mpoekre 0 0 0
Poccun mu HUAY MUOU
5-6 IInasMeHHbIe M HOHHBIE PAKETHbIE IBUTATEJIN Bcero aynuTopHbIX 4acoB
OT HaHOCIYTHUKOB /10 110J1IeTOB Ha Mapc. OCHOBHbBIE BU]IbI 3 | 0 | 0
JIBUTaTEJIE, BO3MOKHOCTH U MPUHITUIT JEHCTBUS Omnjaig
0 | 0 | 0
7-8 IliiasmenHast 00padoTKa MaTEepUAaIOB Bcero ayiuTopHbIX 4acoB
OCHOBBI TJTa3MEHHOW MOJU(PHUKAIIMYA TOBEPXHOCTH. 3 K [0
YnpoyHeHne MOBEpXHOCTH, U3MEHEHUE ONTHYECKUX CBOMCTB. | OHiaiiH
Anmazono100HbIe TOKPBITHUS, «a0COTIOTHO YEpHAsD» 0 0 0
MIOBEPXHOCTh, OMOCOBMECTHMbIE MAaTEPHAJIBI
9-16 Bropoii paznen 12 0 0
9-10 Ilnna3zma B DK0JIOrMM M MeIUIIUHE Bcero ayutopHbIx 4acoB
ATtMocdepHbIe m1a3MeHHbIe pa3psiabl. bopsda ¢ Bupycamu, 3 | 0 | 0
nepepaboTka Mycopa U IJIa3MEHHBIN CKaJIbIIelb Omnuaiin
0 |0 |0
11-12 | Ilnasma B Kocmoce u atmocdepe 3emin Bcero ay1IuTOpHBIX 4acoB
basoBble npencrasnenus o npoueccax Ha ConHile, B 3 | 0 | 0
MEXIIJTAHETHOM IPOCTPAaHCTBE, B MarHuTochepe u armocdhepe | Ounaiin
3emun. CoTHEUHBIN BETEP, KOCMUUYECKAs TIOTO/1a U UX BIUSHUE | () 0 0
HAa COBPEMEHHBIE TEXHOJIOTUU
13-16 | MoageaupoBaHue NPoOLECCOB B IIa3Me Bcero ayutopHbIx 4acoB
Kpartkoe o0cyx/1eHre OCHOBHBIX MTOJIXOA0B K ONHUCAHHIO 6 [0 [0
MPOTEKAIOIIKX B IU1a3Me npoueccoB. OAHOYACTUYHBIC Oumnitaiia
npUOJIMKEHNUS, ONUCAHUE TYpOYJICHTHBIX IIOTOKOB B IJIa3Me 0 0 0
4 Cemecmp 24 0 0
1-8 IlepBblii pa3ae 12 0 0
1-2 Ili1a3ma — yeTBepTOE COCTOSIHUE BELeCTBA Bcero ayiuTopHbIX 4acoB
IIepBbie onbIThl JIeHrMIOpa. 3HAKOMCTBO C OHATHEM IUIa3Mbl | 3 | 0 | 0
U €€ OCHOBHBIMH CBOWCTBAMHU, ONPEACIIEIAIOINMY LIIUPOKUE Ounnain
BO3MOKHOCTH TIPUMEHEHHUS 0 |0 |0
3-4 TepmosinepHbIii cUHTE3 Bcero aytuTopHbIX 4acoB
DHeprus 3Be3/ U sHepreTHka Oyaymiero. Yto Takoe Tokamak? | 3 K [0
AnbTepHaTUBHBIC KOHUETIINA. MeXTyHapO HbIN Owunaiin
sKcnepuMeHTaNbHbIN peakTop UTOP, yuactue B mpoekre 0 0 0
Poccun u HUAY MUOU
5-6 IInasMeHHbIC M HOHHBIC PAKETHbIC IBUTATEJIN Bcero aynuTopHbIX 4acoB
OT HaHOCIYTHUKOB 0 nToJieToB Ha Mapc. OCHOBHBIE BU/IbI 3 | 0 | 0
JBUTATEJEN, BOSMOXXHOCTH U IPUHLMI JEHCTBUSA Owunaitn

0 |0 |0




IInasmennas o0padoTka MaTepuaJioB

Bcero ayiuTopHbIX 4acoB

OCHOBBI MJIA3MEHHON MOIU(DHUKAITNN TTOBEPXHOCTH. 3 | 0 | 0
VYIpouHeHHE TOBEPXHOCTH, U3MEHEHUE ONITUYECKUX CBOUCTB. | OHiaiiH
AnMa3ornoa00HbIe TOKPHITHS, «a0COTIOTHO YepHAs 0 0 0
MOBEPXHOCTh, OMOCOBMECTUMBIC MATEPHAIIBI
9-16 Bropoii paznen 12 0 0
9-10 | IIna3ma B 3K0JIOTUM ¥ MeJULIHE Bcero aynuTopHbIX 4acoB
ATMochepHbIe TuIa3MeHHbIe pa3psbl. boppba ¢ Bupycamu, 3 | 0 | 0
nepepaboTka Mycopa | IIa3MEHHBINA CKaJIbIIeb Ownunaitn
0 |0 | 0
11-12 | Ilmazma B Kocmoce u armocdepe 3emiiu Bcero ayiutopHbIX 4acoB
ba3zoBbie npencraBnenus o npoueccax Ha CouHile, B 3 | 0 | 0
MEXIIJITAHETHOM MPOCTPAHCTBE, B MarauTochepe n atmocdhepe | Onnaiin
3emun. CoJIHEUHBIN BETEp, KOCMUUYECKas TIOTr0/1a U UX BIUSHUE | () 0 0
HA COBpEMEHHbIE TEXHOJIOTUU
13-16 | MoaeanpoBaHue IPOLECCOB B IJIa3Me Bcero ayiuTopHbIX 4acoB
Kpartkoe o6cykaeHne OCHOBHBIX TI0JIX0/I0B K OIMCAHHUIO 6 | 0 | 0
MPOTEKAIOLIUX B TU1a3Me mpoiieccoB. OTHOYACTHUYHbIE Ownunaitn
NpUOIKEHNUs, ONMcaHue TYpOyJIEHTHBIX TOTOKOB B TIa3Me 0 | 0 | 0

CokpalnieHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o3na | [lo,1HOe HAaMMeHOBaHHE
YeHue
oK DJIEKTPOHHBIN KypC
[IM [TOTHOTEKCTOBBIN MaTepual
T1JI ITomHOTEKCTOBEIE JEKIIMUA
BM Buneo-marepuansl
AM Aynno-Matepuaibl
[Ip3 [Ipe3zenTanuu
T Tectol
OCM DJIEKTPOHHBIE CIIPABOYHBIE MAaTEPUATIbI
ncC NHTEpaKkTUBHBIN CalT
6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

HpOBOI[HTCfI 3aHATHS B aKTUBHOH U HHTepaKTHBHOf/'I (I)OpMC C NPUMCHCHHUEM KOMIIBIOTCPHBIX

TEXHOJIOTHH U MyJIbTUMEAUHHOTO 000PYIOBAHUSI.

Kypc npegycmarpuBaer A€MOHCTPALlMOHHBIM MaTepual, IO TEM T€MaM 3aHATHH, B KOTOPBIX

MIPUBOMSATCS CIIOKHBIE YCTPOMCTBA, pEeAIbHBIC TEPMOSICPHBIC YCTAHOBKH, JTMOO UX MPOEKTHI, KOTOPBINA

MpeACTaBIseTCs MO0 B BUJIE CIAaiI0B, TUOO B BUIE BHACO(PpParMeHTOB.

7.

®OHJA OHEHOYHBIX CPEJACTB

@DOHJT OLIECHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIeUrnBaET MPOBEPKY OCBOCHUS TIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus (KOMMETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHH TEKYIIETO,
pyOeKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.




CBs3p Mexny (opMHUpPYEMBIMH KOMIICTEHUUSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS
Ipe/CTaBlIeHa B cleaytomlell Tabaune:

KOM]’[ETCHIII/IH I/IHHHKaTOPBI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)
VK-2 3-VK-2 3, T-8, T-16
V-VK-2 3, T-8, T-16
B-VK-2 3, T-8, T-16
YVK-6 3-YK-6 3, T-8, T-16
V-YK-6 3, T-8, T-16
B-VK-6 3, T-8, T-16

HIxkanbl oneHKH 00pa3oBaTeIbHbBIX 10CTHKEHUI

[Ilkana Ka)KAOro KOHTPOJBHOTO MEPONPHUATHS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO OaJla BKIIIOYMTENbHO. MITOroBast arrecranus o AMCUUILUIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKaje W MpeAcTaBiIseT coboil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3aJJaHUi B paMKax TEKYIETro M MPOMEKYTOYHOTO KOHTPOJIS.

Htorosas OILICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[GfI IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJuI0B OAJUILHOM IIKaJIE ECTS Y4eOHOU JUCITUTITUHBI

OleHKa «OTIINYHOY» BBICTABIIAECTCS
CTYJIEHTY, €CITH OH IIy0OKO M TIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepua,
HCUYEPIIBIBAOILE, [I0CIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C PAKTUKOM, HCTIONB3YET B
OTBETE MaTepual MOHOTPapUIECKO

JINTEPATYPBI.
85-89 B OlLIeHKa «XOPOII0» BBICTABIIACTCS
75-84 C CTYJ/IEHTY, €CITH OH TBEPJIO 3HAET

MaTepHai, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He IOMycKas

D CYIIECTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OneHKa «yI0BIETBOPUTEIHHOY

BBICTABJISIETCS CTYICHTY, €CJTH OH UMECT
3HAHUS TOJBKO OCHOBHOTO MaTepHaa,
3- HO HE YCBOWJI €ro JeTalei, T0ImycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO MPABUITbHBIC
(OopMyNIHUPOBKH, HAPYILICHHS
JIOTHYECKOM MOCIIEI0BATEIBHOCTH B
M3JI0KCHHUH IPOrPAaMMHOTO MaTepuaia.

OlLieHKa «HEY/I0BJICTBOPHTEIBHO
BBICTaBJIACTCA CTYACHTY, KOTOprﬁ HE
3HAeT 3HAYUTEIBHOW YacTH

2- F HIPOrpaMMHOr0 MaTtepuaa, J0MycKaeT
«HEYO0B71eMEOPUMETLHOY cymiecTBeHHble ommoOku. Kak npasuiio,
OLICHKA «HEYIOBJICTBOPUTEIHHO»
CTaBUTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJDKHUTE 00y4eHue 0e3

Hixe 60




JIOTIOJTHUTCIBHBIX 3aHITHM 110
COOTBCTCTBYIOH_Ieﬁ JVCHUITTIMHE.

8.  YUYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE
YYEBHOM JUCLHMIIIAHBI

OCHOBHAS JIMTEPATYPA:
1. OU J18 Physics of Electric Propulsion. : , : Dover Publications, 2006

2. DU 132 UzbpanHble BOonpoch! (U3MKH M1a3Mbl U €€ npuMeHnenus Boimn.1 , Mocksa: HUAY MUOU,
2017

3. 533 " 74 Ha nyTtu k sHepreTuke Oyaymiero : yued. mocooue, Mocksa: HUAY MUOU, 2017

4. DU 11 84 ®Ousmka 1 JUarHOCTHKA MJIa3MEHHBIX TpolieccoB : yued. mocodue, Mocksa: byku Benw,
2019

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 533 N45 Knaccuueckue 3a1a4uu GU3MKU TOPSUYCH TUIa3MBblI : Kypce Jekuuid, Mocksa: M3naTenbckuii
oM MOU, 2015

2. 629 D45 DnekTpuyecKre pakeTHbIEC IBUTaTEIM KOCMUYECKUX alapaToB U UX BIUSAHUE HA
paIlOCUCTEMBbI KOCMUUYECKOH CBsI3H : , MockBa: ®uzmatiut, 2012

3. 533 D-68 DHuukIONeANs] HU3KOTEMIIepaTypHoi 11a3mbl Beoausiii Tom Ku.4, , M.:
Hayka,Uurepnepuoauka, 2000

4.629.19 ®13 OCHOBBI KOCMHUYECKUX AJIEKTPOPEAKTUBHBIX JIBUTATEIBHBIX YCTAHOBOK : y4eOHOE
nocobue, O. H. ®oasopckuii, Mocksa: Breicmias mkona, 1970

5.621.4 75 Vonnble, Tu1a3MEHHBIE U IyTOBbIe pakeTHble ABurarenu : CO. ct., [lep. ¢ anri., M.:
I'ocaromuzpgar, 1961

6. 629.19 1137 [1na3MeHHBIE U AJIEKTPOCTATUUECKUE pAKETHBIE ABUTaTend : , Ilep.c anri., M.: uza-so
MHOCTP. JIUT., 1962

IMPOIT'PAMMHOE OBECITEYEHUE:

1. Microsoft office (33-103)

2. Adobe acrobat (33-103)

LMS U UHTEPHET-PECYPCHBI:

1. HUAY MUOU (http://www.library.mephi.ru/)

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

Kypc «®antacTuyeckue BO3MOKHOCTH IUJIa3MbD» COCTOUT M3 TEOPETUYECKOW YacTH, Ha
KOTOPOH MpenoaaBarenb JaeT OCHOBHbIE MOHATHUS U ONPEAETICHUS IO TEME 3aHATHSL.

CryneHt mMoxer nmoayuutb MakcuMmym 100 Gamnos: 50 GamoB 3a paboty B cemectpe u 50
6aJUI0B 3a MPOMEXKYTOUHYIO aTTECTALUIO (UTOTOBBIN KOHTPOJIB).

Pabota B cemecTpe mpeacTaBisieT co00i BBIMOIHEHUE TECTOBBIX 3a/1aHUM.

HtoroBasi oOlleHKa TMpeacTaBisieT co00il cymMMmy OaiioB, 3apaOOTaHHBIX CTYAEHTOM IIpH
BBIMIOJIHEHUM 33JJaHUil B paMKax TEKYyLIero M IPOMEXYTOUYHOTO KOHTPOJS M BBICTaBISIETCA B
cooTBeTcTBUM ¢ [lonoxeHneM o KpeIuTHO-MOIYJIbHOM CHCTEME.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIMM JIJISI IPENIOJIABATEJIEH

Kpr «®aHTaCTHYECKHE BO3MOKHOCTH ILIa3MBI» COCTOUT W3 TeOpeTquCKOﬁ JyaCTH, Ha
KOTOpOﬁ npernoaaBaTeib 1a€T OCHOBHLIC ITOHATHA U OIIPCACIICHHA 110 TEMC 3aHATHUA.
Mertoauyeckue YKa3aHus 110 IMpOBCACHUIO JICKITHM

Jlexuust mpeacTaBisieT cOOON JIOTHUECKOE M3JI0KEHHE MaTepuala B COOTBETCTBUHU C IUIAHOM
JIEKIMH, KOTOPBIA COOOIIAETCS CTyIeHTaM B Hayaljle KaKIOW JICKIIUH, U UMEET 3aKOHUYEHHYIO (hopMmy,
T. €. COJIEPKUT IYHKTHI, MO3BOJISIONINE OXBATUTh BECh MaTepuai, KOTOpbIM TpeOyeTcs JOBECTH 0
ctyneHToB. CopaepxaHue KaKIOM JEKUMUM HMEET ONpPENETICHHYI0 HAaNpaBlI€HHOCTh W YYUTHIBAET
YpOBEHb IMOATOTOBKM CTyAeHTOB. Ee wnenp — ¢opMupoBaHHE OPHEHTUPOBOYHONM OCHOBBI IS
MOCIIEAYIONIEr0 YCBOCHHS CTyJIEeHTaMH ydeOHOro matepuana. [ JaBHON 3amauell JeKTopa sBIsieTCS
OopraHu3alys npouecca Mo3HaHUs CTy/IeHTaMH MaTepuala n3y4yaeMoil JUCIUIUIMHBI HAa BCEX 3Talax ee
OCBOGHHUS, MPEAYCMOTPEHHBIX 00pa30oBaTeNbHBIM CTaHAAPTOM. JIEKIMU MO Kypcy MpU3BaHBI peliaTh
JIB€ OCHOBHBIE 3a/1a4l: BO-IIEPBbIX, HH(POPMATUBHYIO, T.€. COOOIIATh CTYJCHTY ONpeAeIeHHbIH Habop
TEOPETUYECKUX 3HAHUI 00 M3ydaeMoi 00JacTu JIeHCTBUTENLHOCTH, BO-BTOPBIX, Pa3BUBAIONUIYIO, T.C.
CIOCOOCTBOBATh BBIPAOOTKE HABBIKOB CAMOCTOSITEJILHOM MMO3HABATEIbHOU JIE€ATEIbHOCTH, MBIIUICHUS
Y OLICHKH Ha OCHOBE IOJIy4ECHHBIX 3HAaHHM.

Jlyis pelieHust Ha3BaHHBIX 33]a4 MPH MOATOTOBKE JIEKIIUU MIPETIOAaBaTEN0 HE00X0IUMO:

chopMyIIMPOBATH LIENb U 3aJ1a4H KaXKI0H JICKIUY;
ONpEeAENUTh COJAEpPKAHME JIEKIIMM W IJIaH €€ MPOBEIEHUs TaK, 4YTOOBl 3TO OTBEYajo
MOCTaBJIECHHBIM 337]a4aM JICKIIUH;

© pa3paboTaTh METOJbl AKTHBH3AI[MH TMO3HABATEIHHOW MEATENBHOCTH CTYACHTOB C y4YeTOM
YPOBHS 3HAHHUU CTYJICHTOB;

IIPOJyMaTh BO3MOKHOCTH MCIIOJB30BaHUS M3y4aeMOro MaTrepuala B paMKax Apyrux
JUCLUIUIMH U B MPAKTUYECKOU IESITEIbHOCTH;

IIPEACTABUTh CCBUIKM Ha HWCTOYHMKM I CaMOCTOSITENIBHOTO H3y4YEHHs Marepuana
CTYJICHTAMH;



no marcpuajly JICKIHUU C(I)OpMy.HI/IpOBaTB 3aaaynu C OCJIbIO IMOATOTOBKH CTYACHTOB K
CEMHHapam.

Tematuka © cojep)KaHHE JIEKIIMH OMpPEACNA0TCs pabodeil mnporpaMMol HU3ydaeMoit
JAUCHUIIIINHBI, COCTaBJICHHOM B COOTBETCTBHUH C O6p330BaTCJ'IBHI>IM CTaHJApTOM HaAIIPaBJICHUA
CHEIMaIbHOCTH MTOITOTOBKU OakanaBpa.

Jlisg mepenayd TEOPETUYECKOro MaTepuajia MO AMCLUUIUIMHE HCIOJIb3YIOTCS TPU OCHOBHBIX
THUTIA JIEKIHIA: BBOJHAS JIEKIHS, HH(OPMAaLIMOHHAs KLU U 0030pHAsI JIEKIIHUS.

ITo cBoel CTPYKType JEKIMU MOTYT OBITh Pa3HOOOPa3HBI — 3TO 3aBUCUT OT COACPIKAHUS U
Xapakrepa uzjaaraeMoro mMatepuana. OJHAKO CYIIECTBYET OOIIUI CTPYKTYPHBIN KapKac, TPUMEHUMBI
Kk moOoit nekumu. [Ipexkne Bcero, 3TO COOOIIEHHE IUIaHA JICKIUU CTYJEHTaM M CTPOTOE €My
cienoBaHue. B IutaH JeKUMM BKIIIOYAIOTCS HAMMEHOBAHHUS OCHOBHBIX BOIIPOCOB JIEKIIMH, KOTOPBIE
MOTYT IOCIIYKHUTb 6330171 JJIA COCTAaBJICHHUA J3K3aMCHAIIlMOHHBIX 6I/I.H6TOB U BOIIPOCOB K 3a4CTy. B
Hayajie M3JI0KCHUs TOJIE3HO HAIIOMHUTH COJCpP)KaHUE MPEIbIIYIICH JICKIIUU, CBA3aTh €ro ¢ HOBBIM
MaTepHuajIoM, ONPEIeNIUTh MECTO U Ha3HAUCHHUE PacCMAaTPUBAEMON TE€Mbl B IUCUUIUIMHE U B CUCTEME
JIPYTHUX HaYK.

[Ipu packpbITUU BONPOCOB TEMbI MOKHO NMPUMEHATh UHIyKTUBHBIM METOJI: TPUMEPHI, (HaKTHI,
MOABOMSIINE K HAyYHBIM BBIBOJAM; MOKHO TaKK€ HCIIOJIb30BAaTh METOJ JAEIYKIHMH: pPa3bsICHEHUE
OOIIMX TMOJIOKEHUH C TOCIEAYIOIUM IM0Ka30M BO3MOXKHOCTH X TPWIOKEHHS Ha KOHKPETHBIX
npuMepax. I10 kakqoMy U3 aHAIU3UPYEMBIX ITOJI0KEHHUN CIEAYET JENaTh BBIBOI.

B KOHIIC JICKIITUH HGO6XOIII/IMO MOABECTU UTOI' CKA3AHHOMY.

H3znaras J'I@KHI/IOHHLIﬁ Marcpuail, HNpenoJaBaTciib OOJLKCH OPHCHTHUPOBATLCA HaA TO, 4YTO
CTYACHTHI IMUINYT KOHCIICKT. KoHcnekTt momoraer BHHUMATEILHO ClIymatb, Jy4li€ 3allOMHHATb B
MPOLIECCE OCMBICIIEHHOTO 3alUChIBaHUA, OOECleYrBaeT HajJudhe OMOPHBIX MAaTepUaoB MpH
MOATOTOBKE K CEMHHAapy, 3aueTy, JK3aMeHy. 3ajada JIeKTopa — JaTh CTYJIEHTaM BO3MOXKHOCTb
OCMBICJICHHOTO KOHCIIEKTHPOBAHUS: CIyIIaTh, OCMBICINBATh, MepepadaThiBaTh, KPATKO 3aMUCHIBATS.
CpencTtBaMy, MOMOTAOIIMMH  KOHCHEKTUPOBAHUIO, SBIISIOTCSA: AKIEHTUPOBAHHOE HU3JI0KEHHUE
Marcepuajga JICKIHUHU, HCIIOJB30BAHHUC I1ay3, 3allMCU Ha HOOCKE, ACMOHCTpAllMU WIIFOCTPATUBHOI'O
MaTepHala, CTporoe coOIroIeHUe perjJaMenTa 3aHsITHH.

Ha kaxnyroo Jekuuio npernojaaBaTeneM pa3palaThlBaeTcs IJIaH UM KOHCIEKT, BKJIOYArOIIHMe
Ha3BaHWE TEMbI, (JOPMYJIHMPOBKY IIETU W 3a7a4, MEepeYeHb OCHOBHBIX PAa3/CIIOB JIEKIIUH, KPATKOE,
CTPYKTYpPUPOBAHHOE B COOTBETCTBUHU C IUIAHOM, COJIEp’KaHWE M3JIaraeMoro marepuaia, a Takke
repeyeHb BOMPOCOB, KOTOPbIEe OYIYT 3aJJaHbl MO X0y JIEKIIUHU C IIeJIbI0 aKTUBU3AI[UHN U TOBTOPEHHUSL.

B xome mexkuumid mo  gucuumiauHe — «@DaHTACTUYECKHE  BO3MOXKHOCTU  IUIa3MbD»
MpeyCMaTPUBACTCSl WCIOJb30BaHNE AKTHBHBIX M WHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATUU, B
YaCTHOCTH, NMPUMEHEHUE MYJIbTUMEAUMHOTO MPOEKTOPA, a TAKKE MHTEPAKTUBHBIX BBICTYIUIEHHM IO
NPpUHIUITY «BOIIPOC — OTBET», UCIIOJIL30BAHUEC MEJIa U TOCKH, CXEM, TaGHI/II_[ " PUCYHKOB.

Meronuueckue ykazaHus 10 OLIEHKE 3HAHUM CTYJAEHTOB

B cemectpe ctymeHT MoxkeT mosryduThcsi mMakcumyM 100 Gamnos: 50 GamioB 3a paboTy B
cemectpe u 50 OamioB 3a 3a4er.

PaGota B cemecTpe npeacTanisier co00il BHIIIOJIHEHNE TECTOBBIX 3aaHuil Ha 8§ u 12 Henensx.

HtoroBasi oleHKa MpejacTaBiseT co0oil cymMmy OaiioB, 3apabOTaHHBIX CTYAEHTOM IpHU
BBIMIOJIHEHUM 33JaHUN B paMKax TEKYIIEro M MPOMEXKYTOYHOTO KOHTPOJIS M BBICTABISIETCS B
cooTBeTCTBUU C [Ios102kKEHMEM O KPEIUTHO-MOYJIBHOU CUCTEME.



ABTOp(BI):

lNacnapsn HOpuit Mukasnosuy, K.¢.-M.H.

Eropos Urops IMutrprueBuy



