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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: W30panHbIe T1aBbl MEXaHUKH KOCMUYECKOTO IOJIeTa
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUECKOrO MOAETMPOBAHUS U IPUKIATHON MaTeMaTuKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[IporpamMmy cocraBunu:

C.II. Tpopumos, kau1. Gpus.-Mar. HAyK, ACCUCTEHT
A.A. IlenoycoBa, acCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl MaTeMaTH4ecKOro MOJASTMPOBAaHHS U IPUKIIAIHON MaTeMaTHKH
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AHHOTANMA

Kypc "H306paHHble 11aBbl MEXaHUKH KOCMUYECKOTO TMoJieTa" MOCBSIIEH TEOPHH OTOUTAILHOTO JBHYKEHUS Tell.
B xozme ocBoeHus Kypca mompoOHO M3IAararoTcsi 3HaHUSL B 00JNAaCTH ONTUMAJILHOTO YIPABICHUS JBHKEHUEM
KOCMHYECKUX allaparoB B OAWHOYHOM M T'PYHIIOBOM IOJIETE, OMUCHIBAIOTCS MPUHLUIIOB U MaTeMaTHYECKUX
METO/IOB NPOCKTHUPOBAHUS W ONTUMH3ALUHM MEXKIUIAHETHBIX TPACKTOPHI, B TOM YHCIE C HCIOJb30BAaHHEM
IMHAMHUYECKHX 3(QQEKTOB 3a7aun Tpex Tell, pacCMaTpUBAIOTCA 0a30BBIMU CBEICHHSMHU O MEPCHEKTHBHBIX
TEXHOJIOTUSIX OECTOITMBHOTO YIIPAaBICHUS IBUKEHUEM KOCMUUECKHX allapaToB U UX NPUMEHEHHUHU B 3aJadax
opOHTaTIHLHON MEXaHUKH.

1. lean u 3apa4n

].le.]'lb AUCHUIIINHBI
- O3HAKOMJICHUC CTYACHTOB C OCHOBHBIMH HAIIPABJICHUSAMU COBPEMCEHHBLIX HUCCJICIOBAaHUM B MEXaHUKE
KOCMHUYCCKOTIO ITOJICTAa U MOJYUYCHHBIMU 110 3TUM HAIIPABJICHUAM PC3YyJIbTaTAMU.

3agaum AUCUMIIUHBI
- npuoOpeTeHrne YriayONeHHBIX 3HAaHWH B OOJACTH ONTHMAJIBHOTO YIPAaBJICHHS IBH>KEHHUEM
KOCMMYECKHUX alIapaToB B OMHOYHOM U I'PYIIIIOBOM IIOJIETE;
- OCBOCHHME MPHUHIMIIOB M MAaTEeMaTHYECKHMX METONOB TPOEKTUPOBAHHWA MW ONTHMHU3ALUN
MEKIUIAHETHBIX TPACKTOPHUil, B TOM YHCIIE C MCIOIb30BaHUEM JHHAMHUYECKUX 3(D(PEKTOB 3a1a4u Tpex
Te;
- 3HAKOMCTBO C 0a30BBIMU CBEACHUSMHU O NEPCHEKTUBHBIX TEXHOJIOTUSAX OECTOIUIMBHOTO YIPABICHUS
JBIKCHNEM KOCMHUYECKHUX alllapaToB U X MPUMEHEHUH B 3a7a4ax OpOUTaIbHON MEXaHHUKH.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
npo0OiemMax HayKH U TEXHUKH B 00macTi WCCIIeZIOBAHUM B 001acTH MHPOPMATHKH M BEIYMCITUTEIBHOM
MH()OPMATUKHU U BBIYUCIIATEBHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYIO 3HAYMMOCTh

CcrocoOeH Ha Hay4HOM si3bIKe opMyInpoBaTh  |OITK-2.3 BiameeT mnpodecCHOHANBHON TEPMHUHONOTHEHA,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI

peneHns
OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IPOrpaMMHOE u annapaTHoe obecrieueHne

HH(bOpMaHHOHHLIX 1 aBTOMATU3UPOBAHHBIX CUCTCM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3IuyHBIX 001acTell HayKu (TEXHUKH)

OIIK-3.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOIYyYaeMbIX PEIICHUN

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUITOBBIX

Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YYUTHIBAs
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOTOR NETTMTEHN A

OIIK-3.5 CnocobeH aaanTupoBarh 3apyOeKHbIE KOMILICKCHI
o0paboTkn  uHPOpPMALMKM U aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€UE€CTBEHHBIX MPEANPHUATHI




B e e o s

OIIK-3.6 CrmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BUBATh u MPUMEHSTh MaTeMaTU4eCKHe,
€CTEeCTBEeHHOHAYYHEIE, COLIMAJIbHO-PKOHOMHUYECKHE Hu
npodeccroHanbHbIe 3HAHUS IJI PEIICHUS HECTaHMapTHBIX
3a7a4, B TOM YHUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXIVCIUILTAHAPHOM KOHTEKCTE

OIIK-3.7 CnocobeH  pa3pabarbiBaTh  OpPUTHHAIBHEIC
QTOPUTMBI M TIPOTPaMMHBIE CPEICTBA, B TOM 4YHCIE C
UCIIOJIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYaIbHBIX
TEXHOJIOTHH, JJIsl peleHuns MPO(ECCHOHATIBHBIX 3a1a4

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKH anmapar U aJropuTMBbl,
COBpPEMEHHBIE
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE
TEXHOJIOTHUH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
NeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIaJICET 3HAHUEM OCHOB (PMI0CO(OUN U METOOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[IK-2.2 YMmeer npuUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEeHTaJIBHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALNU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
HAy4YHO-HCCIIECOBATENIbCKOM  EATENIbHOCTH B 0o0jactu
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI

[1K-2.4 BnageeT MeTogaMu U alropuTMaMu pELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIOJNB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUS, pedepupoBanus,
oubnmorpadUIecKoro MOWCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
MeToasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  mNyOnuKanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojenei
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAallH IMpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- (yHmameHTanbHbBIE TOHATHUS, 3aKOHBI, TEOPUU B 00JACTH ONTHMAJIBHOTO YIIPABIECHHUsS OPOUTAIbHBIM
JBIKEHHEM KOCMUYECKHX alllapaToB B OAWHOYHOM U TPYINIIOBOM IIOJIETE;

- IOPUHIUIBI U MaTeMaTU4eCKUE METOIbl MPOEKTUPOBAHUS U ONTHUMM3ALUU MEXKIUIAHETHBIX
TPaeKTOPUH, B TOM YHCJIE C UCIOJIIb30BaHUEM AUHAMUYECKHUX 3(P(EKTOB 3a1a4u TpexX Te;

- 0a30BbIC CBEJCHUS O TEXHOJIOTUSAX OECTOIUIMBHOTO YIIPABIEHHS JBH)KEHHEM KOCMHUYECKUX
anmnaparoB U UX IPUMEHEHHUH B 3a7ja4ax OpOUTAIbHON MEXaHUKH.

YMETB:

- H0JIy4aTb ONITUMAJIbHBIC 3aKOHBI YIIPABJIICHUSA Op6I/ITaHBHBIM ABUKCHUCM KOCMUYCCKUX alIaparoB €

JIBUTATEISAMH OONBIITON U MaJIOH TSTH;

- MOJIENMPOBATh OTHOCHTEIBHOE JBIKEHNE KOCMUYECKHX alllapaToB B IPYNIIOBOM MOJETE;
- pa3pabaTbIBaTh AJITOPUTMBI HMITYJBCHOTO M HENPEPBHIBHOTO MOAJICPKAHUS CIYTHHKOBBIX

KOH(UTYpaLui;

- IPOEKTHPOBATh ONTHMAJIbHBIC TPACKTOPHH K HeOecHbIM TenaM COTHEYHON CHCTEMBI, B TOM YHUCIIE C
WCIOJIB30BaHUEM TUHAMHYECKUX 3P PEKTOB 3a7a4u TPEX TE;
- MOJAEIMPOBATH JBM)KEHUE KOCMHUYECKUX allllapaToB, OCHAILEHHBIX COJIHEYHBIM IapycoM WU

QJICKTPOANHAMUYCCKUM TPOCOM.




BJIaJIETh:
- TEXHUKOM ITIOCTAHOBKHU U PEIIECHUS] ONTUMH3ALMOHHBIX 3374 MEXaHUKU KOCMUYECKOIO I10JIETa;
- HaBbIKAMH MOJAEIHUPOBAHHUS YIIPABISEMOIO JIBUKECHUS KOCMHUYECKHX allllapaToB C UCIOIb30BAHUEM
nporpaMMmHbIX cpencts MATLAB®;
- KYJIBTYpoO# Mmoucka u 00pabOTKM aKTyaJbHOW HaydyHOW MHQOpMAanuM (CTared, KHUT) HA PYCCKOM H
AHIVIMMCKOM SI3bIKaX B ceTH MIHTEpHET.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora
becroruuBHbIe  crOCOOBI  yNpaBIeHUS
1 OpOUTATIBHBIM ABMKEHHEM KOCMHUYECKHX 4 12
arnrmaparos.
OnrumanbHOE yIpaBJIeHUE
2 OpOHTAILHBIM JIBIKEHHEM KOCMHYECKHX 8 12
anrmaparos.
3 OTHOCUTENBHOE IBUKEHUE KOCMUUYECKHUX 6 12
anrmaparos.
4 [IpoextupoBanue u ONTUMU3ALUS 6 12
MEKIUIAHETHBIX TPACKTOPUU.
5 Perynsapnas u xaoTuueckas AMHaMUKa B 6 12
OTPaHMYECHHOM 3ajjade Tpex Tedl.
Hroro yacos 30 60
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. becromiuBHbIE cIOCOOBI yIIpaBieHHUsI OPOUTATEHBIM ABHKEHHEM KOCMUYECKUX allaparoB.

KoHIenmu CoMHEYHOro mnapyca M CBETOOTPaKalomiero OayuioHa. DBONIOUUS OPOUTHI CIYTHHKA C
Oonpmioli mapycHocThio. [IpuMeHeHuwe mnapyca/baiyioHa i yBOJa CIYTHHKOB C  OpOMTEHIL
[IpuMeHeHHe COMHEYHOro Mapyca B MEXKIUIAHETHBIX mnepeserax. HekeruiepoBsl opOuThl. Muccus
«[Tonsipubrit cMotputensy ("Pole-sitter™).

KoHuenuuu »IeKTpOJMHAMUYECKOTO M 3JIEKTPOCTAaTHYECKOr0 TPOCOB, UX NPHMEHEHHE B 3aj1adye
yBOJIa CITyTHUKOB C OPOUTBHI.

2. OnrumanbsHOe YHOpaBJICHUC Op6I/ITaJ'IBHBIM JABUKCHUCM KOCMHUYCCKUX allllapaToB.

HeoOxonuMbie ycinoBUsi ONTHMAaIbHOCTH UMITYJILCHBIX MaHeBpoOB. [loHsiTHE Oa3mc-BekTopa (primer
vector). [eoMeTpuyeckas HHTEpHpeTanus HeOOXOAUMBIX YCIOBUI ONTUMABHOCTH. Pemenne 3axaun
nepesera Mex1y OJM3KUMH KOMIUIAHAPHBIMH OKOJIOKPYT'OBBIMU OpOUTAMH.




Tunel aBUraresed mManoW TITHU: UACAIBHO PETYJIUPYEMbIHA, C MOCTOSHHONW CKOPOCTBIO UCTEUCHHS.
PaznuuHble MOCTAaHOBKM ONTHMMHU3ALMOHHON 3amaud. MeTon MpPONOIDKEHUS M0  IMapaMmerpy
(romoTonuM) Ui PEUICHUS MOJyYaroIMXCs U3 HEOOXOOMMBIX YCIOBHM ONTHUMAIbHOCTH KPaeBbIX
3aj1ay.

Heo6xoanMele yciaoBUsI ONTUMAJIHOCTH NIPH HAJIWMYMK OTPAaHMYCHUH Ha HAIpaBICHUE BEKTOpPA TATH.
[lonarue omnHoocHoro ympasienus (single-input control). OnTuManbHas OZHOOCHAs KOPPEKLUS
TJIOCKOCTH OPOUTHI.

3. OTHOCHUTENBHOE IBIKEHNE KOCMHUYECKHUX allaparosB.

Konnenmmust rpynmosoro moneta (formation flying). Tumbl cryTHHKOBBIX (popMaruii: co3Be3nust
(constellations), kmacrepsl (clusters), pou (swarms). HenuneliHple ypaBHEHHS OTHOCHTEIBHOTO
JBMKCHUS B JIEKapTOBBIX KOOPAMHATAX M OpOMTAJbHBIX 3j1eMeHTax. JInHeapu30BaHHbBIE ypaBHEHUS
Xunna-Knoaceu-Yuntmmpa (Hill-Clohessy-Wiltshire) u LLlonepa-Xemmens (Tschauner-Hempel).
[lognep:kaHue CIyTHUKOBBIX KOHQHUIypaluid € MOMOILBIO HEHPEPHIBHOTO WM JUCKPETHOTO
yIpaBjieHus. YrpamieHue Ha ocHoe (yHKui JlsmyHoBa. JIMHeHHO-KBagpaTHYHBIA PETYIATOP.
JByXUMITyJIbCHbIE MaHEBpBI HOAJEpKaHUs U pekoHpurypauuu ¢opmaunu. OmHOKM UCTIOIHEHUS
MaHEBPOB, CIIOCOOBI UX y4eTa U yMEHbIICHUS.

4. IlpoexTupoBaHHUEe U ONTUMU3ALNS MEXIUIAHETHBIX TPACKTOPUH.

Mozeinps CONpsKeHHBIX KOHUUECKUX CEYCHU. AKTUBHBIC U MTACCUBHBIC IPAaBUTALMOHHBIC MaHEBPBI.
ManeBpsl B rmyOokoM KocMoce (deep space maneuvers). Pe3onancHeie Tpaektopun. I[pad
Tuccepana.

Huskosnepretuueckue mepenetsl K JIlyHe B OWKpyroBoil 3ajade deThlpex Tell. bamcTudecKuii
3axBaT. MexXIUlaHeTHass TpaHcropTHas ceTh (interplanetary transport network). Pe3onancHbie
commkenust. ['pad Tuccepana-Ilyankape.

5. PerynsipHas 1 XxaoTH4YeCKasi JUHAMUKA B OTPAHUYEHHOM 3aJa4u€ Tpex Tell.

JluHeapu30oBaHHBIE YpPAaBHEHHs JBW)KCHHS B OKPECTHOCTH KOJUIMHEAPHBIX TOYEK JIMOpALH.
lopu3oHTabHBIE W BepTHKaibHbIE OpOuTHl JlsmyHoBa. [amo-opOutel. KBasumepuommueckue
opoutel. VHBapuaHTHBIE  MHOTOOOpa3us. ACHMITOTHYECKHE W  TPAH3UTHBIE  OPOUTHI
['OMOKJIMHIYECKHIE U TETEPOKINHIYECKIE TPACKTOPHUH.

VYpaBHeHUsT ABIKEHUS B 3amade Xwuia. J[BykpaTtHO ocpenHeHHas 3amada Xwuia. MexaHu3m
Jlunosa-Kozan. 3amopoxxennsie opouThI (frozen orbits).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeobxonuMoe obopynoBaHue Jist JISKIUNA: KOMIIBIOTEP B MYJIBTUMEUITHOE 000pyI0BaHue (ITPOEKTOP,
MapKkepHast 0cKa, CBsi3b ¢ lHTepHETOM).
Heo0xonumMoe nporpammHoe obecriedenne: mporpaMmMHsiii maker MATLAB®.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. Bruce Conway (ed.), Spacecraft Trajectory Optimization, Cambridge Aerospace Series, Cambridge
University Press, 2010. DnekTpoHHast BepCHs KHUTH JIOCTYITHA JUISL TUYHOTO TIOJh30BaHUS CTYJICHTaMHU
B UIIM PAH.

2. Kyle Alfriend, Srinivas Rao Vadali, Pini Gurfil, Jonathan How, Louis Breger, Spacecraft Formation
Flying. Dynamics, control and navigation, Elsevier Astrodynamics Series, Butterworth-Heinemann,
2009. DnexTpoHHast BEpCH KHUTH JOCTYIIHA AJIS IMYHOTO MoJb30BaHus crygentamu B MTIM PAH.

3. Wang Sang Koon, Martin Lo, Jerrold Marsden, Shane Ross, Dynamical Systems: The Three-Body
Problem and Space Mission Design, Springer-Verlag New York, 2011. DnekrpoHHasi BepcHsi KHUTH
JOCTYIHA 10 ccbuike http://www.cds.caltech.edu/~koon/book/KoLoMaRo_ DMissionBk.pdf

4. Stephen Kemble, Interplanetary Mission Analysis and Design, Springer Praxis Books/Astronautical
Engineering Series, Springer, 2006. DnekTpoHHas BEpCHUs KHUTH JIOCTYITHA JUIsl IMYHOTO MOJIb30Ba-HUS
crynearamu B MIIM PAH.



JlononHuTeNbHAS TUTEpATypa
1. Wneun B.A., Ky3mak [.E. OnTumanbHble IepeneTsl KocMUUecKux anmaparoB. — M.: Hayka, 1976.
2. Jloynen J.®. OnTuManbHble TPACKTOPUU AJIS1 KOCMUYECKOM HaBurauuu. — M.: Mup, 1966.
3. benenxuit B.B. Ouepku o aBmxennn kocmuueckux tei. M3a. 3-e, ucnp. u non. — M.: U3narensctBo
JIKU, 2009.
4. Gerard Gomez, Jaume Llibre, Regina Martinez, Carles Sim6, Dynamics and Mission Design Near
Libration Points, Volume I Fundamentals: The Case of Collinear Libration Points, World Scientific
Monograph Series in Mathematics, World Scientific Publishing, 2001.
5. Gerard Gomez, Angel Jorba, Josep Masdemont, Carles Sim6, Dynamics and Mission Design Near
Libration Points, Volume III Advanced Methods for Collinear Points, World Scientific Monograph
Series in Mathematics, World Scientific Publishing, 2001.
6. Colin R. Mclnnes, Solar Sailing: Technology, Dynamics and Mission Applications, Springer Praxis
Books/Astronomy and Planetary Sciences Series, Springer, 2004.
7. Giovanni Vulpetti, Les Johnson, Gregory Matloff, Solar Sails: A Novel Approach to Interplanetary
Travel, Copernicus, 2008.
8. Mario Cosmo, Enrico Lorenzini, Tethers in Space Handbook, 3rd ed., NASA Marshall Space Flight
Center, 1997.

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

http://www.keldysh.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Heo0xonnmoe nporpammHoe obecniedenne: nporpaMmHusbiil maker MATLAB®.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe BpeMmsi [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHbIX JUISI CaMOCTOATEJILHOTO  M3Y4EHHS,
JI0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

— BBINIOJTHEHHE J1a0OpaTOpHBIX PpaboT, [UIsl OCO3HAHME CBSI3EH MEXIY TEOPHEH W NPaKTUYECKHUMH
HaBBbIKAMU;

— MOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [lpu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
JIEKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku

kageapa MaTeMaTHUECKOrO MOAETMPOBAHUS U IPUKIATHON MaTeMaTuKN
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaspaGorunkm:

C.I1. Tpopumos, kau. Gus.-Mar. HaAyK, ACCUCTEHT
A.A. llenoycoBa, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
npoOiemMax HayKH U TEXHUKH B 00macTi
MH(POPMATUKHU U BBIYUCIIATEILHON TEXHUKH,
croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
UccIe0BaHUN B 001acTH HH(GOPMATUKU M BEIYUCIUTEIbHON
TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YYUTHIBAS
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PEeIICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IIPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIIEN0BATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3iIuyHBIX 00iacTell HayKu (TEXHUKH)

OIIK-3.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-3.5 CnocobeH aaanTupoBarh 3apy0eiKHbIE KOMILIEKCHI
o0paboTkn  wHpOpPMALMKM U aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€UECTBCHHBIX MPEANPHUATHI

OIIK-3.6 CmocobGeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HIPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHbIC,  COLMAIBHO-DKOHOMHYECKUE U
npodeccuoHaNbHbIe 3HAHMS VIS PEIICHHs] HeCTaHIapTHBIX
3a7a4, B TOM YHCJIe B HOBOW WJIM HE3HAKOMOHW Cpele W B
MEXTUCLIUITMHAPHOM KOHTEKCTE

OIIK-3.7 CnocobGen  pa3palarbiBaTh  OpPUTHHAJIbHBIC
QJITOPUTMBI U TPOrPaMMHBIE CPEICTBA, B TOM YHCIE C
UCTIONIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, JUTA peleHus MpodecCHOHANBHBIX 334

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbIH
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOM
JEATeIILHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT nmpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TeNbHOCTH

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
HAay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT U

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uuppoBoii 00pPabOTKKM CHUTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU




[MK-1.1 3HaeT OpUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyacTu Mpo(heCCUOHATBHOMN IEATEILHOCTH

[IK-1.2 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO 00ecHeyeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTaly MpH aHajiu3e OOheKTa HAyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare uzyuenus aucuuiuinHbl «V30paHHbIE TIIaBbl MEXAaHUKU KOCMHUYECKOTO I0JIETa» OO0yJaromMncs
JOJKEH:

3HATh:
- (pyHmameHTanbHbBIE OHATHUS, 3aKOHBI, TECOPUU B 00JACTH ONTHMAJIBHOTO YIIPABIECHHUS OPOUTAIbHBIM
JIBW)KEHUEM KOCMHUYECKUX allaparoB B OIWHOYHOM U TPYIIIIOBOM IIOJIETE;
- NPUHIMOB U MaTeMaTHYeCKHUEe METOAbl HPOEKTUPOBAHUS M ONTHUMM3ALMHM MEXKIUIAHETHBIX
TPaeKTOPUH, B TOM YHCJIE C UCIOJIIb30BaHUEM AUHAMUYECKHUX 3((EKTOB 3a1a4u TpexX TeI;
- 0a30BbIC CBEICHUS O TEXHOJIOTUSAX OECTOIUIMBHOTO YIIPABIEHUS JBM)KEHHEM KOCMHUYECKUX
anmaparoB U UX IPUMEHEHHUH B 3a7ja4ax OpOUTAIbHON MEXaHUKH.

yMeThb:
- T0JIy4YaTh ONTHMAJbHbBIC 3aKOHBI YIPABICHUS OPOUTATIBHBIM JIBHKEHUEM KOCMUYECKUX AIapaToB C
JIBUTATEISAMH OOMIBIITON M MaJIOH TSTH;
- MOJAETMPOBATh OTHOCUTEIIFHOE JBM)KEHUE KOCMHUYECKUX allapaToB B IPYHIIOBOM IOJIETE;
- pa3pabaTbIBaTh AJITOPUTMBI HMITYJBCHOTO M HENPEPBIBHOTO MOAJICPKAHUS CIYTHHKOBBIX
KOH(UTYpaLui;
- IPOEKTHPOBATh ONTHMAJIbHBIC TPACKTOPHH K HeOecHbIM TenaM COIHEYHON CHCTEMBI, B TOM YHUCIIE C
WCIOJIB30BaHUEM TUHAMHYECKUX 3P PEKTOB 3a7a4u TPEX TE;
- MOJEIHMPOBATh JBIKCHHE KOCMHYECKHX aIlllapaToB, OCHAIIEHHBIX COJHEYHBIM IapycoM WM
3NIEKTPOANHAMUYECKUM TPOCOM.

BJa/IeTh:
- TEXHHUKOH IMOCTAaHOBKHU U PEIICHUS ONTUMH3ALMOHHBIX 3a7a4 MEXaHUKN KOCMUYECKOTO MOJIETa;
- HaBBIKAMH MOJICIIUPOBAHUS YNPABISIEMOTO JBI)KEHHS KOCMHYECKHX alllapaToB C MCIIOIb30BAaHUEM
nporpammubIx cpeacts MATLAB®;
- KYJIBTYpOH MoucKa W 00paOOTKH aKTyallbHOW HaydyHOU MHQOpMAIUK (CTared, KHUT') HA PYCCKOM H
AHIJIMICKOM f3bIKax B ceTH VHTepHeT.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaONUMUCS y4eOHOTO Marepualia MPOBOAMUTCS YCTHEIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MIPOLION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[lepeueHb KOHTPOIBLHBIX BOTIPOCOB JJIs ciaun TudHepeHITIPOBAaHHOTO 3a4€Ta;

HeobOxonuMele ycioBHsi ONTUMAIBHOCTH UMITYJIBCHBIX MaHEBpOB. [loHATHE Ga3uc-BekTOpa.
I'eomeTpuueckas UHTEpHIpETALNS YCIOBUNA ONTUMATILHOCTH UMITYJIbCHBIX MaHEBPOB.

Tunel gBUrarenaei Majon TIru. Pa3nuyHple HOCTAaHOBKH OIITUMH3AIMOHHON 3a1a4H.

Mertop npogomkenus 1o napametpy. JdnddepennmanpHoe ypaBHeHHE METOIa MPOIOIIKCHHUS.
HeobOxonnMele ycioBHus ONTUMAIBHOCTH TPY HAJTMYWAY OTPAaHUYCHUN Ha HAMPABICHHUE TATH.

S =

Tunel ciyTHUKOBBIX (opmaunii. HenuHeliHbie ypaBHEHNS OTHOCUTEIBHOTO JBH)KECHUSI.




7. JluneapuzoBaHHbIe ypaBHeHHs Xuiuta-Kinoaceu-Yunrmupa u lllonepa-Xemmens.

8. HempepsiBHOE ynipaBieHue s nmojaepkanus popmannu. JIMHeHHO-KBaIpaTHYHBINA PETYIISATOP.

9. WmnynscHOE ynpaBieHue i noaaep:kanus popMauy. JIByXuMmyabCHbIA MaHEBD.

10.Tuns! (KBa3M)IEPUOAUIECKUX OPOUT B OKPECTHOCTH KOJTTMHEAPHBIX TOYEK JTUOpAIIHH.
11.MuBapuanTHBIE MHOTOOOPa3us. [ OMOKIMHUYECKNE U TeTEPOKIMHNYECKNE TPAEKTOPHN.
12.JIBykpaTHO ocpenHeHHas 3aqa4a Xuuia. Mexanusm Jlunosa-Kozan. 3aMopoxxeHHbIE OpOUTHI.
13.ConpskeHHbIe KOHUYECKHE CeueHUsl. AKTUBHBIE U MTACCUBHBIE TPaBUTAI[MOHHBIE MAHEBPHI.
14.ManeBpsl B nity0okoM kocMoce. PezonancHble Tpaekropuu. ['pad Tuccepana.
15.HuzkosHepreTuueckue TpaekTopuu. bannuctuueckuit 3axBar. MexXmiaHeTHasi TPaHCIIOPTHAS CETh.
16.Pe3oHancHbBIe cONMKEHUs U UX XaoTHdeckas npupoaa. [pad Tuccepana-Ilyankape.
17.IIpumeHenune mapyca Wik CBETOOTPAXKAIOIIEro 0ajuloHa B 3a/1a4e yBOJIa CITyTHHKA C OPOUTHI.
18.MexmnaHeTHbIE TiepeseThl ¢ napycom. HexernepoBsl opouThl. Muccust «[1oNsipHBI CMOTPHUTEIHY.
19.KocMudeckre TpoCOBbIE CHCTEMBI M MX IIPUMEHEHHUE B 3a/1a4€ YBOJIA CITyTHUKA C OPOUTHI.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTABIIIETCA CTYACHTY, II0Ka3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOopouro 7 0aaoB - BEICTABIISCTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPpUAJI, TPAMOTHO H I10
CylIeCTBY H3JIara€t €ro, yMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYILECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

OHeHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpuraji, rpaMOTHO
1 M0 CYHECTBY H3JIara€Tt €ro, yMeCT IMPUMCEHATDL MOJYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBieTBOpuTenbHO 4 Oaiia - BBICTABISIETCS CTYACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIETBOPUTENBHO 3 Oajia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuana, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIH HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaiia - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHUX
3ajad.



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

Bo Bpemss mpoBeaeHuss auddepeHIMpPOBAaHHOTO 3a4éra OOydaroluecss MOTYT IOJIb30BarThCs
OporpaMMON JAMCHMIUIMHBL, a TakKXKe CIPAaBOYHOW JIUTEPATYpOH, BBIYUCIUTEIBHOW TEXHHUKOM,
KOHCIIEKTaMH JICKIIAH.

JuddepeHurpoBaHHbIN 3a4ET MPOBOAUTCS MYTEM OpPTaHU3ALUH CHENUAIBHOTO ONPOCa, IPOBOIUMOIO
B YCTHOU (hopMme.



