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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi
C.C. Heroasies

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: HecranuonapHas asponrHaMHKa JIETaTENIbHBIX allllapaToB

10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

npo¢uib NOArOTOBKHU: ABHaIMOHHBIE TEXHOIOTUU
nepeioBasi HHKEHEepHast IIKOJIa PaJHoJIOKALUH, PaAHOHABUTAIIMH U TPOTPAMMHOM
WH)KEHEpUU
kadeapa QU3MKY monera

Kypc: 1

kBaTuuKkanus: MarucTp

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

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsbl: () yac.
naboparopHsbie 3ausaTus: 30 yac.

CamocrositensHas pabora: 15 gac.

Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy coctaBui: H.A. Anuesa

[Iporpamma obcyxnena Ha 3aceqanuu kadenps! pusuku nonera 09.06.2020



AHHOTANMA

B kypce paccmarpuBarorcsi (pyHAaMEHTalIbHbIE W MPUKIAJHBIE BOIMPOCH HECTAIMOHAPHON a’pOIMHAMUKU
caMoJIeTOB. BBOASTCS OCHOBHBIC BEIMYMHBI M IOHSATHSA, MPEIMET HECTAIMOHAPHOW adpPOJMHAMHUKH CTaBHUTCS
B KOHTEKCT 3aJiad AMHAMHKH monera. OOcyxknaeTca JTUHeHHas HecTallMOHapHas TEOpHs TOHKOTO MpoQuIsd,
MOAXOb! K AHAJMTUYECKOMY M YUCICHHOMY PEIICHHIO 33/1a4, PUBOASTCS HEKOTOPBIE TOYHBIC KIIACCHYECKHE
pemenus. PaccMmarpuBaroTcsi (u3MYeCcKUe SBICHUS, OOyCIIaBIMBAIONIUME HENWHEHHbIEe 3(QQEKTH OTPHIBHBIX
TEUeHHUH Ha OONBIIMX yriax araku. J[atoTcst oOmue CBeJCHUS O NIPUHIMIAX U METOIAX SKCIEPHUMEHTAIBHBIX
HCCIIeOBAaHUH HECTAI[MOHAPHBIX a’pPOAMHAMUYECKHX XapAKTEPUCTHK, SKCHEPUMEHTAIBHBIX AMHAMHYECKHX
yCTaHOBKaxX, 00pa0OTKe M aHaIHM3e SKCIEPHUMEHTAIBHBIX AaHHBIX. OTIeNbHBIC JICKIIMH MOCBAIICHBI ClIOcO0am
NpUOIMKEHHBIX OLICHOK, a TaKXKe METOAaM pacyéra HEeCTAllMOHAPHBIX a’POAMHAMHYECKHX XapaKTEPUCTHK.
PaccMarpuBaroTcst oaxXombpl K MaTeMaTHYeCKOMY MOACITHPOBAHHIO a3POJANHAMUKY B IMHEHHOMN U HEJTMHEHHOM
MIOCTAHOBKE IS 33/1a4 INHAMUKH TI0JIETA.

CoznepkaHue Kypca OpPHEHTHPOBAaHO Ha OCBOEHHE KOMILJIEKCHOTO ITOAXOJa K BOMPOCAaM HECTAllMOHApHOU
a’pOIIMHAMUKM CaMOJICTOB, BKJIIOYAIOLIETO IOHMMAaHHE OCHOB (PM3MYECKHX IPOIECCOB, CHOCOOOB UX
OIMCAHUs, SKCIIEPUMEHTAIBLHOTO NCCIIEIOBAHMS U MOAEIUPOBaHUs. [ OCBOEHHS Kypca JKeJIaTeIbHO 3HaHHUE
OCHOB KYpPCOB a3pOJMHAMHKH, JHHAMHKH I0JIETa, TEOPUH aBTOMAaTHYECKOTO YIPABJICHUS, MAaTEMaTHIECKOTO
aHaJM3a, TeOPUH (PYHKIMH KOMIIEKCHOTO IEPEMEHHOTO.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- 3HAKOMCTBO CTY/ICHTOB C OCHOBAaMH a3POJMHAMHKH JI03BYKOBBIX, OKOJIO3BYKOBBIX M CBEPX3BYKOBBIX
TEUCHHUH U/ICATBHOTO U BSI3KOTO rasa. Kypc comepkut kak TeopeTHYeCKHe OCHOBBI a9POJMHAMUKH, TaK
Y CBEJICHUS O METOJaX M CPEICTBAX IKCIIEPHUMEHTAIBHBIX HCCIICIOBAHUIA.

33]13‘[1/[ JAUCHUIIINHBI

- (¢opMHpOBaHHE y CTYICHTOB 0a30BbIX 3HAHMH B 0O0JMACTH a’pOAMHAMHKH, TOHUMAHHS CBS3H
a’pOIMHAMUKY C APYTHMH pa3zenamu (Gu3nky;

- IpUOOpETEeHNE TEOPETUIECKUX 3HAHUN B 00JaCTH ONUCAHUS U MOJCTUPOBAHMS TEUSHUH >KHUAKOCTEH
U Ta30B;

- (hopMupoBaHue npeacTaBIeHU 00 IKCIIEPUMEHTANBHBIX METOaX B a3pOJHMHAMUKE.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOGH  MCIONbL30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneet cuctemoii pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00JacTu OIBIT M pPEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [ToHnMaeT MEeXANCLIUILIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | MPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
[MK-1 Crocoben crtaBuTh, HOpMaIN30BBIBATh 1 |MOICIIH

pears 3a1a4u, B ToM uncie paspadarsiBath 1 [[IK-1.1 CnocoOeH HaxoauTh, aHaTU3UPOBaTh U 0000IIATH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH uH(pOpMaNNIO 00 aKTyalbHBIX Pe3ylbTaTaX MCCIIEIOBAHUHN B
H3y4YaeMbIX SBJICHHH U MPOLIECCOB, CHCTEMHO  |paMKax TeMaTH4ecKoWl o0nacTh cBoed mpodeccroHanbHON
aHAJM3UPOBATh HAYYHbIE IPOOJIEMBI, OTYy4aTh |AEATEIBHOCTH

HOBBIC HAayIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHNN K KOHKPETHON
Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
PE3ybTaThl




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HAThb!

- (pyHImamMeHTanbHBIE TOHSATHS, 3aKOHBI, TCOPHH a3POIUHAMHUKH;

- (hu3mUecKue U MaTeMaTUIeCKHE MOJIENH, TPUMEHSIEMBbIE B a9POJMHAMHUKE;

- IOPSIKY YMCIICHHBIX BEJIMUNH, XapaKTepHbIC AJISl pa3IMUHBIX Pa3AesioB adpOIUHAMUKH;

- COBpEMEHHbIE TPOOJIEMBI A9POTMHAMUKH;

- (pu3nueckre 1 MaTeMaTHYECKUE MOJIETIH, IPUMEHSIEMbIE B a3pOANHAMHUKE;

- Ppa3HOBUAHOCTH COBPEMEHHBIX CIOCOOOB 3KCHEPUMEHTAIBLHOIO MCCIEAOBAHUSA a’pPOAMHAMUKU

JIETAaTENbHBIX aNIapaToB U UX 3JEMEHTOB U (PU3NUECKHE MPUHLUIIBI, HA KOTOPBIX OHH OCHOBAHHBI.
YMETB:

- abCTparupoBaThCs OT HECYIIECTBEHHOTO MPY MOJISITMPOBAHUH PEATHHBIX a3POJMHAMUYCCKUX 3a]1a4;
- TOJB30BarbCs CBOMMH 3HAHUSMHU i pemieHus (QyHIaMEHTAIbHBIX M TPUKIAJHBIX 33734
a’POIMHAMUKH;
- leIaTh MpaBUIIbHBIE BBIBOZBI U3 COTIOCTABIEHUS PE3Y/IHTATOB TEOPUHU U IKCTIEPUMEHTA;
- IPOU3BOJIUTH YUCIICHHBIE OLICHKHU I10 OPSAIKY BEIMYUHEIL;
- JenaTh KadyeCTBEHHBbIE BBIBOIBI NIPH TIEpexo/ie K TMpPENeibHBIM YCIOBUSAM B H3Y4aeMbIX
a’POIMHAMUYECKUX TTPOOIeMax;
- BHJICTh B TEXHUYECKHX 3a/1a4ax (pu3nueckoe copeprkaHue;
- TPUMEHATH TOHATHUS U (OPMYJBI, TMPEICTABICHHBIE B Kypce IS OIEHKH ad’pOAMHAMUYECKHUX
XapaKTEePUCTHK JIETATENbHBIX allllapaToB U UX 3JIEMEHTOB;
- OOBSCHATH CHEIU(UKY TOBEACHUS Pa3IMYHBIX adPOJUHAMUYECKUX XapaKTEPUCTHK Ha OCHOBE
(U3KKH SBICHUH, IPOUCXOSIIUX B ABMKYILIEMCS Ta3e.

BJIAJETh:

- HaBbIKAMH OCBOEHUS 00JbIIOT0 00beMa HHPOPMALINY;

- HaBBIKAMM CaMOCTOSITEJIbHON paboThl B aynuTopun U MHTEpHeTe;

- KyJBTYpO# MOCTAaHOBKU M MOJIEIUPOBAHUS (PU3NUECKUX 3a/1a4;

- HaBBIKAMHM TPaMOTHOH 0OpaOOTKM pe3yabTaToOB OMNbITa M COIMNOCTABICHHS C TEOPETHUYECKUMHU
JaHHBIMH;

- IPAaKTUKOM UCCIIEOBAaHMS U PELICHUS TEOPETUUECKUX U NIPUKIJIAJHBIX 3a1ay;

- HaBbIKAMH TEOPETUYECKOTO aHAIN3a PealIbHBIX 3a/1a4 a3POJUHAMUKH;

- OCHOBHBIMM METOJaMH OIIPEJeNeHUs] adpPOIUHAMMUECKUX XapaKTEPUCTUK IPH JO3BYKOBBIX U
CBEPX3BYKOBBIX CKOPOCTSIX.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'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 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Kunemarnka W JAMHAMHMKa JBMIXKCHUS 3 )

JICTATCJIbHOTO aIllrapara

TpaauumoHnHass MaTeMaTHYeCcKasi MOJEIb
2 MIPEeICTaBICHUS adPOIUHAMUKH B 3a/1auax 3 2
JUHAMUKH M0JIeTa

3 Jluneiinas Teopust TOHKOTO MPpodust 4 2

4 HecrammonapHas ~ Teopuss ~ TOHKOIO 4 )
npous

5 Hexoropsle  TouHble  pemieHHs i 4 )

HEYCTaHOBHUBIIIETOCS JBMKEHUS PODUIIs




[MpubnukeHHas OlleHKa BpallaTelbHbIX U
HECTalMOHAPHBIX MTPOU3BOIHBIX
JIETATeJLHOTO arnapara

OKCIepUMEHTANIbHBIE HCCIICAOBAaHUS B
AT npu HEyCTaHOBUBIIEMCS IBHKEHUHU

Maremarudeckue MO
HECTalMOHAPHBIX A3POAUHAMUYECKUX
XapaKTEePUCTHK MPU Pa3BUTHUU OTPHIBA

Htoro yacos 30 15

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 45 ygac., 1 3au.en.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemecrtp: 2 (Becennuit)

1. Kunemaruka u AWHaAMUKa JBUKCHUA JICTATCIIBHOIO aIrlrapara

MecTo HECTaUMOHAapHOM a’3pOJMHAMHMKM B HCCIECAOBAHUU YCTOMYMBOCTU M YIPABISIEMOCTH
nerarenbHOro anmapara. CuHCTeMbl KOODAMHAT, HCIHOJb3yeMbIe JJIsi ONUCAHUS  JIBHKCHUS
JICTaTeJIbHOTO aIIapara, IepecueT U3 OJHOW CUCTEMbl KOOPIAMHAT B IPYTylo, yIiIbl Dijepa, yIbl
aTaku U CKOJbKeHUs. BbIBOJ ypaBHEHUI NBMXKEHUSI caMoJieTa B Pa3MEPHOM U Oe3pa3MEepHOM BUJE,
[IOJIHAasl CcHCTEeMa YpaBHEHMH [JBMKEHUs camosera. CBs3b MEXIy YIVIOBBIMH CKOPOCTSAMU H
CKOPOCTSIMHM M3MEHEHHSI YTJIOB aTaKu U CKOJIbKEHU, Oe3pa3MepHbIe mapaMeTpbl oA00usI.

2. TpaI[I/ILII/IOHHaﬂ MAaTeMaTU4CCKasl MOACIIb HNPCACTABJICHUA A3pOAWMHAMHUKU B 3aJa4ax JWHAMUKH
IoJIeTa

IIpencraBnenue a’poAMHAMUYECKMX CHWJI M MOMEHTOB OT KHHEMAaTHYECKUX I1apaMeTpoB MU
napaMeTpoB TeueHue B o01IeM Buje, BIusHUE yncen Maxa, Peitnonbaca, Crpyxans. [Ipubmmxennoe
[IPECTABICHUE a’POJMHAMMUYECKUX XapaKTEPUCTUK Ha OCHOBE KOHLENIUHU adpOAMHAMUYECKHUX
MPOU3BOIHBIX. AHAIN3 YCTOMUYMBOCTH ABMKEHUS IPOGUIIS ¢ 3aKPEIICHHBIM LIEHTPOM TSKECTH.

3. JIuneitHas TeOpHsi TOHKOTO IPOQHIIS

Jluneiinas craumoHapHas Teopusi TOHKoro npoduisi. JInHelHass HecTalMOHApHAs TEOPHS TOHKOTO
npoduist. HekoTopele TOYHBIE pELIEHUS NMPU HEyCTAaHOBUBILEMCS IBIDKCHMH NMPOQHIISL: 3ajada o
rapMOHMYECKHX KoJeOaHMsX, 3a7jada O CTYNEHYaTOM M3MEHEHHUH YIVIa aTaku, 3aJaqya O BXOXIACHUHU
npoduist B HOpHIB BeTpa. [IpruMephl YMCIEHHOTO peleHns] MOJSIbHBIX 3a/1a4.

4. HecranonapHasi TeOpHsi TOHKOTO MTPOQHIISL

Craruyeckuil THCTEpE3UC a’POJMHAMUYCCKUX XApaKTEPUCTUK. JIMHaAMHYEeCKMX THUCTEpe3nc
a3pOJMHAMUYECKUX XapaKTEePUCTHK. A3poAUMHaMUYecKas aCHMMETpPHUsS NIPU OTPHIBHOM U BUXPEBOM
00TEeKaHWU KpbLIA.

5. HeKOTOpBIC TOYHBIC PCIICHUA NI HCYCTAHOBUBIICTOCA ABUIKCHUS HpO(i)I/IJ'ISI

Ou3nyeckuii CMBICTT W MPHUOIIKEHHBIE OIICHKH TMPOMOJEHOTO W TIOTEPEYHOTO JeMI(UPOBAHUS
camonera. OlleHKa BKJIa/la HECTAIIMOHAPHBIX adPOTMHAMHUYECKUX MTPOU3BOMHBIX B JIeMII(UPOBAHNE.
Meron JOUCKPETHBIX BHUXPEH M1 YUCICHHOTO pacuera a’dpoJMHAMHYECKUX IPOU3BOAHBIX
JIETaTeJapHOro ammapara. Mcrnonb30BaHHE METOJA HEJIMHEWHOW HECYIIEW JIMHUM IS OLICHKH
BpalllaTeIbHBIX IPOU3BOAHBIX IIPU PA3IUYHBIX yKcliax PeliHonbaca.

6. IlpuOmmkeHHass OICHKAa BpAINATENbHBIX W HECTAIlMOHAPHBIX IPOM3BOAHBIX JIETATEIHHOTO
anmapara



Onucanue npuOIMKEHHOM OLIEHKH BpalaTesIbHBIX HECTAMOHAPHBIX MPOU3BOIHBIX JIA.
7. DxciepuMeHTanbHbIe uccaenoBanust B AJ/[T npu HeycTaHOBUBIIEMCS IBHKEHUN

OOmue cBegeHNs 0 TUIaX YKCIIEPUMEHTAIBHBIX HCCIEA0BAaHNI IPH HEYCTAaHOBUBILEMCS [BIKCHUH,
KpuTepun monoOusi. MeTox BBIHYXKAEHHBIX KOJIEOAaHWH C Majiod aMIUIMTYIOW Ui MOJYy4YECHHS
A3POJIMHAMUYECKUX MTPOU3BOHBIX. METO/IBI BBIHYKICHHBIX KoJeOaHUH ¢ OONBIION aMIITUTYA0N JJIst
WCCIICAOBAHMUsI HEIMHEHHBIX CBOMCTB OTPBIBHOTO OOTEKaHWA. YCTAaHOBHBIIEECS BpallleHUE B
BeprukanbHOi AJIT. CBoOOJHBIE JBWKEHUS C Pa3TUYHBIM KOJIWYECTBOM CTETIEHEH CBOOOJBI.
VYopasnsgemble JIBWXKEHUSA. [IMHAMHUYECKHME YCTAHOBKM IPU TPAaHC3BYKOBBIX CKOPOCTSAX IIOTOKA.
Mertozbl (punbTpanMy 3KCHEPUMEHTAIBHBIX CHUTHAJIOB. METOIbl MaTeMaTHUYeCKOW CTAaTHCTHKH JUIs
00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.

8. MareMarndeckue MOJENH HECTAalMOHAPHBIX a’POJAMHAMHYECKHX XapaKTEPUCTHK NPH Pa3BUTHHU
OTpbIBa

MaremaTH4eckoe MOICIMPOBAHUE HECTAMOHAPHBIX HArpy30K B KIACCHYECKHX 3aJavax, C
UCIIOJIb30BaHUEM IMOHSTUS TepeaTOuyHON (YHKIMH JWHAMHYECKOW cuctembl. lcnonbp3oBaHue
JONOJHUTEIBHBIX T depeHraIbHbIX ypaBHEHUH A1 onucanus 3()(EKTOB 3ama3ibIBaHus OTPHIBA
MOTOKA: OTPBIBHOE OOTeKaHWe MPOQWIS, OTPHIBHOE OOTEKaHWE TPEYTrOJBHOTO KpblIa, OOTEKaHHe
TIOJTHOM KOMITOHOBKHM camojieTa. Maremarndeckasi MOJIelb C HeIMHEWHOW 3aBUCHUMOCTBIO 110 YIIIOBOM
CKOPOCTH TaHraka. MareMaTu4ecKkue MOJENM a’pPOIMHAMHMKU C YYE€TOM HHTCHCHBHOTO BpAILCHHUS
ISl pacyeTa ITOIopa caMoJeTa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayIuTOpHsl, OCHAIlEHHAs! MYJIbTUMEIHAIPOECKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. Mexanuka xuakoct u ra3a [Tekcr] = yaeonuk juist By3oB / JI. I. JIoHsHCKMI .— 5-€ u31.,
nepepad. — M. : Hayxka, 1973 .— 736 c.
2. Asponunamuka camonera : JuHamuka mpoxponsHoro u 6oxosoro nsuxenus [ Texcr]/T. C. bromrenc,
P. B. Ctynues, -M., Mammnoctpoenue, 1979

JomnonHurensHas aureparypa

1. DkcniepuMeHTanbHas adpoarHamMuka [ TekcT] : y4. 1uis By30B : jgon. M-Bowm Boictr. o6pazoB. CCCP /
A. K. MapteHOB .— M. : O60ponTH3, 1950 .— 480 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Marepuaisl, TOKyMEHTBI 1 HHAUIUATHBBI MeXIyHapOIHOW OpraHU3alliy I'PaskIaHCKOM aBUAIINH B
obnactu 6e3omacHocTy TosetoB https://www.icao.int/safety

OkcnepuMmenTtanbHas 6aza LIAT'U https://tsagi.ru/experimental base/

CB0O0OOIHO pacnpocTpaHseMoe IporpaMMHOe 00ecIieYeHIe, peaIu3yoliee MEeTO I AUCKPETHBIX BUXPEil
http://tornado.redhammer.se/



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

Crynent, uzydatouii kypc «HecraunonapHasi asponiMHamMuKa JIETaTEIbHBIX allaparoBy», IOJKEH C
OZIHOM CTOPOHBI, OBJIAJETh OOIIMM MOHATHIHBIM alapaToM, a C APYTroi CTOPOHBI, TOJKEH HAYUUTHCS
MPUMEHATh TEOPETHUECKUE 3HAHUS HA TPAKTUKE.

B pesynbrare n3yuyeHus ITUCHMIUIMHBI CTYJICHT JOJDKEH 3HATh (DyHIAMEHTAJIbHBIC MOHATHS, 3aKOHBI,
TEOpUH A3POJUHAMHKH, (PU3UUECKHE M MaTeMaTHYeCKHUE MOJIENH, NMPUMEHAEMbIE B a3pOAWHAMHUKE,
HOPSAAKY YUCICHHBIX BEJIUYMH, XapaKTepHble Ul Pa3IUuHbIX Pa3/leoB a3pOAUHAMHUKYU, COBPEMEHHBIE
mpobJaeMbl adpOANHAMUKY, (pU3HUECKHE U MAaTeMaTHYECKUE MOJAECIH, IPUMEHIEMbIE B a9POINHAMHUKE,
Pa3sHOBUIHOCTH COBPEMEHHBIX CIIOCOOOB OSKCIEPUMEHTAJIBHOTO HCCIECAOBAHUS  a9POJHMHAMHKH
JIETaTENIbHBIX aNIapaToB U UX 3JEMEHTOB U (PU3NUECKHUE MPUHLUIIBI, HA KOTOPBIX OHH OCHOBAHHBI.
VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEOOX0MMOe BpeMs 1Sl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:
— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIUTEPATYPBI;

— mpopaboTKy yueOHOro Marepuaina (Mo y4eOHOW M HAaydyHOW JUTeparype), MOJITOTOBKY OTBETOB Ha
BOIIPOCHI, IPEHA3HAYCHHBIX [l CAMOCTOSTEIEHOTO H3yUCHHUS;

— MOATOTOBKY K TU(PEpEHINPOBAHHOMY 3a4ETYy.
PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaTIbHBIX KOHCYJIbTALUM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)](lJIb MnoATrOTOBKMU: ABHaMOHHBIC TEXHOJIOTHUH

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

kadenpa QU3NKH moseTa
Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

Pa3zpatGoTunk: J.A. Anuesa



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HaydyHOW 3ajjad€ W MHTEPIPETHPOBATh IOJIYYEHHBIC
PpE3yNbTaThI

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIIUIA

B pesynbrare wunsyuenus pucuumiiuHbel «HecranumoHapHas a’poluHaMMKa JIETATENIBHBIX — alIaparoBy»

00yJarouiCs JTOIDKEH:

3HAThb:

- (hyHAaMEHTaJIbHBIE TIOHATHS, 3aKOHBI, TEOPUH A3POANHAMUKH;

- (pu3nueckre 1 MaTeMaTHYECKUE MOJIETIH, IPUMEHSIEMbIE B a3pOANHAMHUKE;

- IOPSIIKY YNCJICHHBIX BEJIMUUH, XapaKTepHBIE AJIs pa3IMUHBIX pa3AesioB adpoJIuHAMUKY;

- COBpEMEHHbIE MPOOJIEMBI a3POJUHAMUKH;

- (hm3mUecKre U MaTeMaTUYEeCKHE MOJIENH, TPUMEHSIEMBbIE B a9POJJMHAMHUKE;

- Pa3HOBMAHOCTH COBPEMEHHBIX CIIOCOOOB 3KCIIEPHUMEHTAIBHOTO MCCIEIOBAHUS adpPOANHAMUKHI
JIeTaTebHBIX alapaToB U UX JIEMEHTOB U (PU3NUECKUE IPUHIIMITBI, Ha KOTOPBIX OHU OCHOBAHBI.

yMeThb:

- abCTparupoBaThCs OT HECYIIECTBEHHOT'O ITPH MOJEINPOBAHUH PEATIbHBIX a3POIMHAMUYECKUX 3a/1a4;
- TOJIb30BaTbCsi CBOMMHM 3HAHUSAMHU [JIs pelieHus (yHIaMEHTAIbHBIX M NPUKIATHBIX 33434

A3pOAUHAMUKHU,

- ACJIaThb IPaBUJIbHBIC BBIBO/JAbI U3 COITIOCTABJICHUSA PC3YJILTATOB TCOPUU U SKCIICPUMCHTA,
- IPOU3BOAUTDH YUCJICHHBIC OLCHKHU 110 IMOPAAKY BEJININHBI;

- Jenarth KadeCTBEHHBIC BBIBOJIBI
a’poIMHAMUYECKUX Ipolemax;

opu  IepexoAc K MNOpCACIbHBIM YCIOBUSAM B H3y4YaCMbIX

- BUJCTh B TEXHUYECKHX 33/1a4ax (pu3nueckoe copeprkaHue;

- NPUMEHATh TMOHATUS M (OPMYJbI, NPEACTaBICHHbIE B Kypce A OLECHKH a’dpOIUHAMUYECKHX
XapaKTEPUCTHK JICTATEIbHBIX allapaToB U UX 3JIEMEHTOB;

- OOBSCHATH cHenM(UKY MOBEACHUS PA3INYHBIX adPOJMHAMHUYECKUX XapaKTEpPUCTUK Ha OCHOBE
(U3MKHU SBICHUH, TPOUCXOASIIUX B ABIKYILIEMCS rase.

BJaJeTh:




- HaBbIKAMH OCBOEHUS 00JbII0T0 00BbeMa HHPOPMALINY;

- HaBBIKAMM CaMOCTOSITEIbHON paboThl B aynutopuu u MHTEpHETE;

- KyJBTYpO# MOCTAaHOBKU M MOJIEIUPOBAHUS (PU3NUECKUX 3a/1a4;

- HaBBIKAMH TPAMOTHOH 0OpaOOTKM pe3yabTaToB OMNbITA M COIMNOCTABICHHS C TEOPETHUYECKUMHU
JaHHBIMH;

- IPAaKTUKOM UCCIIEOBAaHMS U PELICHUS TEOPETUUECKUX U NIPUKIJIAJHbIX 331ay;

- HaBbIKAMH TEOPETUYECKOTO aHAIN3a PealIbHBIX 3a/1a4 a3POJUHAMUKH;

- OCHOBHBIMM METOJaMH OIIPEJeNeHUs] adpPOIMHAMMUECKUX XApaKTEPUCTUK IPU JO3BYKOBBIX U
CBEPX3BYKOBBIX CKOPOCTSIX.

3. IlepeyeHb THNOBBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Texymuil KOHTPOJIb 3aKJIFOYAETCS B yU€Te MOCEIIECHUS CTyJEeHTaMU CEMHHApOB, a TaKXe B y4eTe TeX
WIA WHBIX BUJIOB aKTUBHOCTH CTYACHTOB HAa CEMHHAapaXx: BBIIOJHEHUS OMAIIHUX 3a/laHUH, PeLICHUS
3aj1a4 Ha CeMHUHApe, 00CYKAE€HHs BO3HUKAIOIIMX BOIIPOCOB 110 TEKYLIEMy MaTepuaiy U T.I1. JJaHHbIE 1o
TEKyLIEMY KOHTPOJIIO YUUTHIBAIOTCS KaK IPU BBICTABIEHUU OLICHOK

Bonpocs! 1o ypaBHEHUSM JBM>KEHUS

Bor npoBoaure crarmueckuit skcnepumenta B AJ[T, Kkakoil cuCTeMOH KOOpAMHAT BBI
BOCIIOJIb3YyETECH?

Brr npoBogute skcniepumeHnT Ha AuHamudeckoMm creHae B AJ[T. Monenb 3akpersieHa B IIEHTpe
TsoxecTd. Kakoil cucteMoi KoopArHAT BBl BOCIOJIB3YETECh?

Bb1 xoTuTe cMomenupoBarh MONET JIETATENBHOTO almnapara 1Mo MaplpyTy W3 NMyHKTa A B MyHKT b.
Kakoit cuctemoit KoopiuHaT BBl BOCTIOIB3yeTECh?

Kakue nBe cucteMbl KOOPAUHAT CBSI3BIBAIOT YIVIBI Ditniepa?

Yro onpenensitor (IOKa3bIBAIOT) YVl Ditnepa?

Ecin noBepHyTh CBs3aHHYIO CHCTEMY KOOpIMHAT Ha yroj KpeHa y OoTHocuTenapHO ocu OX, Kak
WU3MEHSTCS YIIIbl TAHTaXKa U PHICKAHUS?

B uém npuHIMNIHATBHOE OTIMYHUE YIIIOB Dilyiepa U YIVIOB aTaKH U CKOJIbKCHHUS?

Kakue ypaBHEeHHS BXOISAT B CHCTEMY YpaBHEHHS JIBM>KEHUS caMosieTa?

MoskeT Jin COBIaAaTh YIIIOBasi CKOPOCTh TAHTaXa (Z U CKOPOCTh U3MEHEHHs yria ataku (o )?
[IpumMepsl BOIIPOCOB 1O TeOpUU TOHKOTO mpoduis (3aganue 1)

MoxxHo i cuuTarh IBWXeHUE npodwia B miockoctd OXY mox ymiom araku o=50] ¢ yriioBOH
CKOPOCTBIO Q=2 Ipaji/ceK HeCTAllMOHAPHBIM?

Kak BimseT BUXpeBOW cilel Ha BEIWYMHY MOJBEMHOIN CHJIBI TOHKOTO HMPOQHIS C OTKIOHAEMBIM
OpraHoOM YTIpaBJICHUS Ha 3aJHEH KPOMKE MPH €T0 OTKJIOHEHUH Ha BEMUMHY O 3a Bpemst At=t2-t1=1c?

Kak n3MeHnTCS MOMEHT TaHTa)Xa TOHKOTO MpOo(UIIsl, JBMXKYILErocs C MOCTOSHHONW CKOPOCTBIO V ¢
3a/laHHBIM YIJIOM aTaku o B miockoctu OXY, eciii OH BpalaeTcs ¢ yrIIoBOM cKOpocThio ) = const?

Kak BbI moHMMaeTe BhICKa3bIBaHUE "BUXPEBOM ClIe SBISICTCS "MaMsIThIO0" O JABYKeHUH TIpoudis'?

Kak cBsi3aHo 3HaYeHUE aHATUTHYECKON (QYHKINU f B HEKOTOPO# Touke Z €€ 00IacTH ONpeNeeHus CO
3HaYeHUEeM 3ToH (yHKIMHU Ha KOHTYpe C, 0OXBaTHIBAIOLIEM 3Ty TOUKY?

B kakom ciydae mpu paccMOTpPEHHHU 3aaud O ABMIKEHHMH TOHKOTO PO B MOTOKE HCATbHOM
HEC)KUMaeMOi He0OX0IMMO

YUUTBIBaTh €I0 TOJILIUHY?

Kak crnemyer pacrnonoXutb Och BpalleHHs, YTOOBI KoeOaHHS TOHKOTO MPOQWISs MO TAaHTaXy C
ymioBolr  ckopocteio Q=0.1 Tpanm/cek OKOJII0 HyJIEBOIO CpEIHEro yria ObUH JUHAMHYECKH
YCTOWYUBBIMU?

Kak wm3meHuTcs KOA(PPHUIMEHT TOABEMHOW CHIIBI TOHKOTO MPOGWIIS, JIBUXKYIIErocs B TOTOKE
UAeaNbHONU HEC)KMMAEMON XKHUIKOCTH CO CKOPOCTBIO V, €CIIM €ro Yrojl aTaku MTHOBEHHO M3MEHMII CBOE
3Ha4YeHue B JiBa pa3a’?

[Tpumeps! 3a1a4 UIs pacyeTa Mo METOAY IUCKPETHBIX BUXpeil (3ananue 2)

1. PaccuuraiitTe mHpu MOMOIIM METOAA IUCKPETHBIX BHUXpPEH a’pOJUHAMHUYECKHE MPOU3BOJHBIC
IPSIMOYTOJIBHOIO Kphlla, uUMewmero pasMax 4 M u xopay 0.4 M s pa3ziauuHblx uucen Maxa.
PesynbraTel npencraBere Ha rpaduke.



2. PaccumraiiTe mpuM MOMOIIM METOAA HAUCKPETHBIX BHXpPEH a’poJUHAMHYECKHE MPOU3BOJHBIC
KOMITIOHOBKH, COCTOSIIIEH U3 MPSMOYTOJBHOTO KPbUIA M TOPHU30HTAIBHOTO ONEPEHHs TParelueBHIHON
¢dopmsbl. ['eomerpruyeckue mapameTpsl: pasmax kpbuia 20 M, xopaa 2 M, ONlEpeHUE OTCTOUT OT MepeaHen
KpPOMKM Kpblla Ha paccrosaue 10 M, pasmax omepeHuss 3 M, JUIiMHA KOopHEBOHM xopael 0.8 M,
CTPEIOBUAHOCTH ONEpPeHHs 1o nepenHeil kpomke 15°. Onepenne pacnonaraercs Ha 1 M BbILIE KpbLa.
CpaBHHUTE TPOU3BOAHYIO

3. PaccunraiiTe Npu IOMOIIM METOJA IUCKPETHBIX BHXPEN a’pOAMHAMUYECKHE MPOU3BOIHBIE
KOMITOHOBKH, COCTOSIIIIEN M3 MPSMOYTOJBHOTO Kpblla M BEPTUKAJIBHOTO OIEPEHHs TpPaIrelreBUIHOMN
¢dopmsbl. ['eomMeTpruyeckue mapameTpsl: pa3max kpbuia 20 M, xopaa 2 M, OIlEpeHUE OTCTOUT OT MepeaHen
KpPOMKHM KpbUIa Ha paccTOssHHEe 7 M, BBICOTAa OMEpeHus 2 M, JUIMHA KOpPHEBOW Xopabl 1.2 M,
CTPEJIOBUIHOCTh OTNIEPEeHHUS 110 nepenHeit kpomke 30°, mo 3aaHel kpoMke 5°. OrnepeHue pacroaraetcs
Ha 1 M Beime Kpbuia. CpaBHUTE MPOU3BOJHBIC JEMII(UPOBAHHUS MOMEHTOB KpEHa W PBICKAHHS JUIs
KOMITOHOBKH C ONIEpEeHUEM U Oe3 Hero.

4. ITonp3ysich CXeMOM MPOEKIMI KOMIIOHOBKU CaMOJETa, MPECTABICHHON HA PUCYHKE
a) M300pa3uTe CXeMaTU3UPOBAHHYIO TEOMETPHIO IS pacuéTa 1Mo METOAY AUCKPETHBIX BUXPEH

0) paccuuTaiiTe Ipu MOMOIIM METOJA IUCKPETHBIX BUXPEW a’3pOAMHAMUYECKHE MPOM3BOIHBIC 3TOTO
camoreta. ['eomerpuyeckue napamerpol: Skp=150m2, pazmax L=35 m.

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

1. Kak 3aBucsT puznueckre XapakTepuCTUKU BO3LyXa OT BBICOTHI?

2. Yro Takoe umcno PeiiHompaca, Kak OHO MOJEIMPYETCS MPH HUCHBITAHUSIX B a3POJUHAMUYECKUX
TpyOax?

3. Yro taxoe uncio Maxa?

4. Chopmynupyiite Teopemy JKyKOBCKOTO O MIOIBEMHOM CHIIE.

5. Kak 3aBHCHT NoJbeMHas CHJIa MJI0CKOHM IUIACTUHKH U KPBUIOBOTO MPOQUIIS OT yIiIa aTakH (Teopus U
MpaKTUKa)?

6. Yo Takoe HUHAYKTHBHOC COIIPOTUBJIICHUC KPbLJId KOHCYHOT'O pa3Maxa? OT 4ero oHO 3aBUCHUT?

7. Kakoe KpbUIO MMeeT MUHUMAIIbHBIN KO3()(DUIIMEHT WHIYKTUBHOTO CONPOTHBIICHUS TP 3aJaHHOM
VUIMHEHUH U KO3PPUIIHEHTE MTOTbEMHOMN CHITBI?

8. CdopmynupoBars 3aKOH BSI3KOTO TpeHUs: HproToHa.

9. CpaBHUTH BS3KOE COIPOTHUBIEHHE IUIOCKOM IJIACTUHKM IIPU JIAMHHAPHOM U TYpOYJIEHTHOM
o0texannu. OOBSICHUTE pazInyue.

10. Yto Takoe MaKkCUMajbHas noab€MHasA Cuia, CIIOCOOBI €€ YBCJ'II/I‘IGHI/ISI?

11. Kak u3meHsieTcs: Temrneparypa, JaBIeHHUE U IUIOTHOCTh ¢ M3MEHEHHEM CKopocTH (uucia Maxa) B
U33HTPONMYECKOM TEUEHUU CKUMAEMOIo rasa?

12. Kak m3mensiercsi pacnpezencHue koddduimenra nasneHus (kodQOUIUEHT MOJBEMHOW CHIIBI) €
M3MEHEHHeM unciia Maxa rpu J03ByKOBOM 00TekaHHU Tpoduiis?

13. Yro Takoe BOTHOBOE CONPOTHUBIICHHUE, IPUUMHBI €r0 00pa3oBaHus?

14. Kak Bt muT cooTHowienue [Ipanatisg Ha npsiMoM CKadKe YIUIOTHEHUs?

15. YUro Takoe CHIIbHBIN U cabblil KOCBIE CKaYKH YIUIOTHEHUS?

16. Uro Takoe CTpeIOBUIHBIE KPbUIbS, 324eM OHH IPUMEHSIOTCS?

17. KakoB K03 PHUIHUEHT MOIBEMHON CHJIBI TNTACTHHKH MPH YHCTO CBEPX3BYKOBOM OOTEKaHUU?

18. Kakopa TCMIICpaTypa IIOTOKa B KpHTH‘leCKOﬁ TOYKC, PABHOBCCHAsd TCEMIICPATypa CTCHKU B
3aBHCHUMOCTH OT 4rcia Maxa monera?

buner 1

1. OneHnTe BeMUUMHY MPOIOIBHOTO JeMII(UPOBAHUS CaMOJIeTa HOPMAJIBHON CXEMBI CO CIEAYIOIINMHI
TFeOMETPUUECKUMHU ITapaMETPAMHU:

Iomags Kpbuia Skp=70m2 ,

pazMax kpbuta L=25 M,

TJIOMAh TOPU3OHTAIBHOTO OrtepeHus Sro=13m2,
npo¢uib ropuzoHTabHOTO onepennss NACA0012
CpeaHss adpoJuHaMHUYecKas Xopaa Kpbuia ba =2.5 M,
IJIEY0 TOPU30HTAIBHOTO onepeHus Lro=10 m,



uHa Qrozenmsoka Lh=20 wm,
JaMeTp NWIHHApUYecKoi yactu (rozensika Dh=2.4 m,
TUIONIAh MHJIENIEBOTO ceueHus Qrozemspka Sp=4.5 M2, xTp=0.5.

buner 2.

OneHnre BENMYMHY HECTAIMOHAPHON a’pOIWHAMHUYECKON TPOW3BOJHON KOAPQHUIIMEHTA MOMEHTa
TaHra)ka CaMoJIeTa, FTEOMETPUUECKHE ITapaMETPBI KOTOPOTO MPUBEAEHHI B 3a1a4e 1.

buner 3. Onenute BenuuyuHy neMIIpUPOBaHMS KpPEHAa CamoJieTa, HWMEIOMIEr0 3aBUCHMOCTD
ko3 duimeHTa cy ot yria ataku, NIpUBEICHHYIO Ha rpaduke.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTAaBIIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEIICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTaBIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS HAa MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka yaoBIeTBOpUTENbHO 4 Oamya - BBICTABIACTCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOPUTENbHO 3 Oajla - BBICTABIACTCS CTYICHTY, IOKa3aBIIeMy (parMeHTapHBIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarollemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jeslaMH y4eOHO! MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIero o0y4eHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



Bo Bpemss mnpoBenenus anddepeHuIHpPOBaHHOTO 3adeTra OOydYalolIMecsi MOrYT IOJb30BaThC
NpOrpaMMOM JUCLHMIUIMHBI, a TakKXe CIPaBOYHOM JIUTEPATYPON, BBIYMCIUTEIBHOU TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

HuddepeHIMpOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO WTOraM TEKYIIEH YCHEeBAEMOCTH U CHAYH
3aJIaHui, WK ITyTeM OpraHu3alM1 CIIELHAIBHOTO OIIPOca, IPOBOIUMOTIO B YCTHOM (hopme.



