MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)
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HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU
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®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3paborunk pabdoueii

24.05.04 HapuranuoHHo-0a/UTMCTHYECKOE 00ecreueHre MPUMeHeHHsI
KOCMHYECKOH TeXHUKH

IlpoekTHasi 0a//TMCTHKA PaKeT H KOCMUYeCKHX CUCTEM

Choenuaaurer

Ounas

A PakeTH0-KOCMHYECKOH TeXHUKH

A5 TMHAMMUWKA U YIIPAB/IEHUME ITIOJIETOM JIETATEJ/IBHBIX
AITITIAPATOB

A5 TMHAMUKA U YITIPAB/IEHUME ITIOJIETOM JIETATEJ/IBHBIX

NporpaMmal ATIITAPATOB

A YACDHI (o Ha MU0 BH/IOB 3aHATHH) o

Heo | WA AYJUTOPHBIE 3AHATUSA | CAMOCTOATE/IBHAA PABOTA | =

o | = O

o= | © am

T O = —

a E S = & = = 0 % =
A S 2 S = @) [E | BB
o | 5 8= . 22| 2 o 2 | 2O 50
&3 g% 8 s [ E2 | 0% & < S8 | ¥&
N X o = B | = o = & 2 =
S 2|22 | 5| 5 |SE|FE| E = 5 ows  EX
o |EE = O < | g » = = O 2 = =5 | 8¢S

= - S og x5 a @) o 5o | &

§5 2 2E | £° o | ¢ &S E

™ < = & & H< | X

R | 5 = = > > ) S|

@) 7 N S M

o

4 | 7 3 |108| 51 | 17 0 34 57 0 0 57 i‘;ff

Cankrt-ITetepOypr
20 r 26495




JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.04 HaBuranuoHHO-0a/UTMCTHYECKOe 0DecrieyeHre MPUMeHeHHs1 KOCMUYeCKOH TeXHUKH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A5 JUHAMUKA U YTIPABJIEHUE TTIOJIETOM
JIETATEJIBHBIX ATIITAPATOB
KrnoukoB Anekcanap BukrtopoBud, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel A5 TUHAMMKA U YIIPAB/IEHUE TITOJIETOM JIETATEJ/IBHBIX ATITTAPATOB

3aBenyromuii kadenpoii Tonmerun O.A., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A5 ITMHAMMKA U1 YITPABJIEHUME ITOJIETOM JIETATEJ/IBHBIX AIIITIAPATOB

3aBepytomumii kKadenpoit Tonmervx O.A., A.T.H., Tpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
UNCJ/IEHHBIE METO/bBI I'N/IPOA3SPOIMHAMUKNU

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTU4yeCKOoro aHajiu3a U MOJe/UPOBaHHWs, HaBLIKM TeOPeTUYeCKOro U 3KCIIepUMeHTaJbHOTo
WCCIIeloBaHUs JJisl PellieHrs Pa3/IMUHbIX 3a/au IpodeCcCUOHaIbHON JieTelTbHOCTH

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

Ha ypOBHE Tpe/iCTaB/lIeHU 3HATh:

* KJIaCCU(UKALIUIO CUCTEM YPaBHEHHH B YaCTHBIX MPOM3BOAHBIX ;

* OCHOBHBIE CBOMCTBa ¥ TPeOOBAHUS, TIPE/IbAB/IsIEMbIE K PA3HOCTHBIM CXeMawu;

* pas/MuHble aJTOPUTMHUECKUe TIPHeMbl, TIpUMeHsieMble i pelleHUs CUCTeM AuvddepeHraaIbHbIX
ypaBHEHWM Pa3/IMYHOTO THIIa;

* TIepCIIeKTUBHBIE TIOAXO0AbI, TIPUMeHsieMble [i7IsI PellieHrsi MHOTOMEpHBIX 3a/jay ra30Bod JUHAMHKH, UX
JIOCTOMHCTBA U HEOCTATKN);

Ha yPOBHE BOCTIPOM3Be/IeHUsI U IOHWMAaHUS 3HaTh:

* TIOHSITHE KOPpEeKTHOM muddepeHIMANbHON W Pa3HOCTHON KpaeBOM 3aJjaud, TUITBI T'PAHUYHBIX
YCJI0BUK;

* TUTTBI PACUETHBIX CETOK, MX AOCTOWHCTBA U HEJOCTaTKY;

* MPUHLUITBI ¥ METOAbl MPOEKTUPOBaHWSI Pa3sHOCTHBIX CXeM [Is DelleHHs ypaBHEeHWH B UaCTHBIX
MPOU3BOAHBIX PA3/MYHOTO THIIA;

* TIOHSTHS AMMPOKCUMALWH, yCTOWUMBOCTH U SKOHOMUYHOCTH Pa3HOCTHBIX CXEM;

* OCHOBHbIe aITOPUTMHUYeCKUe TpUeMbl JJis PellieHHsl CUCTeM YpaBHeHH;;

YMeHUs1:

TEeOPeTUYECKHU U MPAKTUUECKH YMETh:

* (hopMy/IMpPOBaTh KpaeBble YCJIOBHS [/l Pa3/IMUHbIX 3a/lau ra30BOW AWHAMUKY;

* MPOBOJAUTL aHajM3 PAa3HOCTHBIX CXeM Ha CXOJUMOCTb, YCTOMYMBOCTb, TMOPSAOK amnmpOKCHUMALWH,
KOHOMWUYHOCTb H T.[I.;

* pelliaTb CUCTeMbI AU depeHIaIbHBIX ypaBHEHUI Pa3TuUHbIMUA MeTOjaMuy;

* [IPOM3BECTH aHAJIN3 TOyUeHHbBIX Pe3y/IbTaToOB pacuera;;

HaBbIKU:

VMeTh HaBLIKU U BIaJIETh

* MeTOZlaMH{ TIOCTaHOBKH KOPPEKTHO! AuddepeHLIanbHOM U pa3HOCTHOM KpaeBoi 3ajaui;

* METOJaMH TIOCTPOEHUsI Pa3HOCTHBIX CETOK;

* MeTO/laMH DellleHHsI CUCTeM ypaBHeHUM Pa3HOCTHOM KpaeBOM 3a/iauu;

* HaBbIKAMU MCTI0/Ib30BaHUs COBPeMEHHBIX BBIUNC/IUTE/TEHBIX T1aKeTOB,;

* HaBbIKAMU aHaJIM3a TIOyYeHHBIX Pe3y/IbTaTOB pacuera;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna YAC/IEHHBIE METO/AbI TMAPOASPOJUHAMMWKM sBrsieTCsl JUCLUIUIMHON
o0s13aTeIbHOM yacTu 6;10Ka 1 MporpamMMbl IOATOTOBKY 10 HanpasieHuto 24.05.04 HagueayuoHHo-
banucmuueckoe obecneueHue npuUMeHeHUs! KOCMUYeCKOU MexXHUKU.

CogepxaHue [UCLIMIVIMHBL SBJSIETCS JIOTUYeCKUM npopo/pkeHreM aucryruivd: ADPOJMHAMUKA
JIETATEJ/IBHBIX AIIITAPATOB, BBICIIIAYI MATEMATHUKA.

CopepxaHe AVCLUIUIMHBI SIBsieTCsl OCHOBOM it ocBoenust aucuurnmdH: MATEMATUYECKOE
MOJAE/INPOBAHUE B JUHAMUKE IIOJ/IETA, OILIEHKA COCTOAHUSA N IIAPAMETPOB
JIETATEJIBHBIX ATITTIAPATOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CrniocobeH pUMeHSITh eCTeCTBeHHOHAYUHbIe U 00II[eMHXeHepHBIe 3HaHHsI, METO/IbI
MaTeMaTHueCKOro aHajan3a U MOZie/IMPOBaHMsI, HaBbIKK TEOPETHUECKOT0 U KCTIePUMEHTATLHOTO
WCC/IeI0OBaHMUS [IJ1s PELleH st Pa3/IMUHbIX 3a/ja4 PoheCCHOHAIbHOM [1eATe/TbHOCTH

¢ OIIK-7 — CriocobeH IpOBOANTD SKCIIEPUMEHTA/IbHbIE HCC/IeIOBAHMS B 00/1aCTH a3p00a/yIMCTHKY,
OpraHU30BBIBATH MIPOBE/IEHHE HAYUYHBIX KOCMUYECKUX UCC/Ie0BaHuI 1 pa3paboToK, a Takxke
TPe/ICTaB/ISATh ¥ apTyMeHTHPOBAHHO 3aIIUIIATh [T0TyUYeHHbIe Pe3y/IbTaThl



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. O0uue cB s1 0 pucpep IbHBIX YP X B YaCTHBIX
MPOM3BOJAHBIX M METO/MKAX X pemtenus. ey v 3aiaun Kypca. O61jue cBefieHus 0
4 7 nuddepeHIaNbHBIX YPABHEHNSIX B YaCTHBIX MPOU3BOAHBIX U METOAMKAX MX PelleHHsI. 8 4 4 0 4 20
Knaccudukarmst suddepeHipanbsHbIX ypaBHeHHit. [TocTaHOBKa KpaeBbIX 3aiad JJ1st
AuddepeHLManbHBIX ypaBHeHHH B UaCTHBIX NTPOM3BOAHBIX. KOPPEKTHOCTh KpaeBoii 3aJauu.
Paszpen 2. Metop ceTok. CeTKH U ceTouHble (yHKIMN. KpaeBble ycioBusi. PasHOCTHast
4 7 annpoKcUMaLys npocTednx AuddepeHIabHbIX orepaTopoB. MeTo/bl MOCTPOeH s 27 13 3 10 14 20

KOHEeUHOPA3HOCTHBIX anmnpoKcuMaluii. IIpuMepbl pasHOCTHBIX cXeM. SIBHbIe U HesIBHbIe
Pa3HOCTHbIE CXeMBI.

Paspaen 3. CBoiicTBa pa3HOCTHBIX cxeM. CXOAUMOCTb Pa3HOCTHOW CXeMbl. ATIPOKCUMALUS
Pa3HOCTHO# CXeMBbl. YCTOIHUMBOCTb Pa3HOCTHOM CXeMbl. 3aBICHMOCTb MEXIY

4 7 anmnpokcumaliieit 1 ycrourBocThio. CBOMCTBa KOHCEPBATUBHOCTH M SKOHOMUYHOCTH CXeM. 33 16 4 12 17 30
CrieKTpasbHbIH NPU3HAaK yCTOHYMBOCTU. YcoBHe ycToitunBoct Kypanra-®puypuxca-Jlesu.
MeToz, IPOrOHKH.

Paspen 4. MeToAbI pellieHHsi CeTOYHbIX YPaBHeHHIi. Pa3HOCTHbIE CXeMbI /7151 IBYMEPHbBIX
3azau. MeToz ApOOHBIX ILIaroB B Pa3HOCTHBIX CXeMaXx paciijenieHnst. MeTopl peleHust
ypaBHenus [Tyaccona. IIpsiMble 1 MTepaLOHHbBIe MeTOZBI. MeTo/bl yCTaHOB/IeH!s.

4 7 PasHoCTHBIe cxeMsl 15l ypaBHeHHs TlepeHoca BUXpsi. Pa3HOCTHBIe cXeMslI /1 pacyeTa 40 18 6 12 22 30
JIBIDKEHUsT CKMMaeMoro raza. CXeMbl C IBHOH 1 HesIBHOM MCKYCCTBEHHOM BSI3KOCTbIO. MeTo/ibl
, OCHOBaHHbIe Ha MHTerpa/bHBIX 3aKoHax coxpaHeHus.. Merog C.K.I'ogynosa. Metog Xapioy
- YacTUL| B siueKax.

Bcero 3a 7 cemecTp 108 51 17 34 57 100

Bcero no gucuuninHe 108 51 17 34 57 100

3.2. AyAMTOPHBIA MPAKTHKYM

Homep n
P O0Bem,
Ne HauMeHOBaHMe
TeMa mpakTHYeCKOro 3aHATHSA aypa.
n/n pasjena
JacoB
JUCLUTUTAHBI
Pacuet TemnioBOro cOCTOSIHUS Teja C MOMOIIbIO SIBHOUM pa3HOCTHOU
Pazgen 2. Metof, N N o
1 COTOK cxeMbl. ViccneoBaHue yCTOMUMBOCTU SIBHOM Pa3HOCTHOM CXeMbl Z1Jist 10
’ ypaBHeHUsI OIHOMEepPHOM HeCTallMOHAaPHOMN TeryIonpOBOJHOCTH.
Paspen 3. PacueT TenmoBoro cocTosHUs Tejla C IOMOLIbI0 HeIBHOM pa3HOCTHOU
2  |CgoiicTBa cxeMbl. ViccneoBaHre CBOMCTB HESIBHOM pa3HOCTHOM CXeMBI [I7ist 12
Pa3HOCTHBIX CXeM. |ypaBHEHUSI OJHOMePHOM HeCTal[MOHAaPHOU TeTlJIONPOBOJHOCTH.
Pazpen 4. Metoppl
3 |peueHus PerieHvie AByMepHOM 3aJjauil TEIJIOBOTO COCTOSTHUS TeJia TIpU 12
CeTOYHBIX TPOU3BOJIEHBIX KPaeBbIX YCAOBUSIX Pa3/IMUHLIMU METOJaMHU.
ypaBHEHU.
Bcero 3a 7 cemectp 34
3.3. CamocronaTenbHast padora crygenra (CPC)
Homep n
Ne Hal/IMEHOBaHIEE asfena Copep)xaHue yueGHOro 3alaHus Otmewm,
n/n Pas Aep y A 4acoB
JUCLUITUHBI
Paszzen 1. O6mue
CBeJIeHUs 0
1 muddepeHIMANIBHBIX N3yueHue ripelyCMOTpeHHBIX POTPaMMOi pa3zesioB 1Mo 4

ypaBHEHMSIX B UaCTHBIX |KOHCIIEKTaM JIEKL[MI U PeKOMeH1yeMoii TuTeparype.
IIPOU3BOJHBIX U
MeTO/MKax UX pellleHMUsl.

2 |Pa3zmen 2. Metof ceToK. |M3yueHue npeAyCMOTPEHHBIX IIPOrPaMMOi pa3/iesioB TI0 14
KOHCIEKTaM JIeKIUi U pekoMeHyeMoi nuteparype [loaroroBka K
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NpaKkTHYeCKUM pabotam, oopmiIeHHe U 3aIUTa OTYETOB 10
nabopatopHbIM paboTam.

Pazpen 3. CotlicTBa
Pa3HOCTHBIX CXEM.

V3yueHue rpeyCMOTPEHHbIX POrPaMMOl pa3/iesioB o
KOHCITIEKTaM JIeKI[Mii U peKOMeH/IyeMoii iuteparype [1oAroroBka K
MpakTHYeCKUM paboTam, ohopmiieHHe U 3aluTa OTYETOB I10
JlabopaTopHBIM paboTam.

17

Pasnen 4. MeTtozpl
4  |pelleHUsI CETOYHBIX
ypaBHEHUM.

N3yuenne ripeyCMOTPEHHBIX IPOTPaMMOM Pa3/iesioB 110
KOHCITIEKTaM JIeKIW U peKoMeHTyeMoi muteparype [ToaroroBka K
naboparopHeiM pabotam, odopmiieHNe U 3alIyTa OTYETOB TI0
naboparopHeiM pabotam. [ToAroroBka mporpamMMbl pacueTa.
Amnanu3 1 000CHOBaHHE 10CTOBEPHOCTHU TIOTyUeHHBIX
pe3yJ/IbTaToB.

22

Bcero 3a 7 cemecTp

57

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP

HEJEJ/IN CEMECTPA

5 6 |7/ 8 |9/10 |11 |12|13 |14 |15 | 16

17

7

BP31 | AP | | umn3 | | ap JP | au. sau.

Ycii0BHBIe 0003HAYCHUSA:

P — npuarHocThueckasi paboTa;

BP3/] — Borpockl mo paszeny;

NII3 — unauBrgyanbHOe MpakTUUeCcKoe 3a/laHue;
mud. 3au. — auddepeHPOBAHHbIMN 3a4erT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIb B
cnenyromx dpopmax:

JTMarHoCTUYecKas pabora;
BOTIPOCHI T10 Pa3fieny;

WHAWBU/Yyd/IbHOE TMPpAKTUYE€CKOE 3ajdHHE.

ITpomexxyTouHasi aTTecTamys MPOBOAUTCS B (hopmax:
IuddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Camapckuii. . Beesienue B uncsieHHble Metogbl. CIT6.: Jlanb, 2005, 6 3K3.

2. A. A. Camapckuii. . Teopus pasHocTHBIX cxeM. M.: Hayka. I'n. pefj. ¢us.-mart. iuT., 1983, 13 3k3.

3. A. A. Camapckuii, A. T1. MuxaiinoB. . Matematuueckoe MogenupoBanue: Ven. Metogpl. ITpumMephl.
M.: ®UIMATIJIAT, 2005, >51. pec.

4. A.T. Tony6es, A. C. Enuxun A.C., B. T. Kanyrus. AspoguHamuka. M.: U3a-80 MI'TY uM. Baymana.
3osotas Kosutekuus, 2017, s51. pec.

5. B. H. EmenbsiHoB. BBesjenue B Teoputo pasHocTHbIX cxeM. CII6.BI'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2006, 54 3K3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://intuit.ru/studies/courses/1170/213/lecture/5489?page=1 — HOY UHTYUT | Jlekius |
VccnenoBaHue pa3sHOCTHBIX CXeM [I7Ist 9BOJIIOL[MOHHBIX YPaBHEHHH Ha YCTOMYMBOCTD M CXOAUMOCTE;

2. https://intuit.ru/studies/courses/1170/213/lecture/5491 — HOY MHTYWT | Jlekuus | YucieHHoe
pettierre auddepeHIManbHbIX YpaBHEHUH B YaCTHBIX IPOM3BOJHBIX MapaboInuecKkoro THIa Ha IpuMepe
ypaBHEHUs TeIIONPOBOJHOCTH;

3. https://intuit.ru/studies/courses/1170/213/lecture/5503 — HOY UHTYUT | Jlekuusi | Metozp!
paciuen/ieHus;

4. https://intuit.ru/studies/courses/1170/213/lecture/5499 — HOY UHTYWUT | Jlekuus | YucneHHoe
pellleHre ypaBHEHUM B YaCTHBIX MTPOU3BOHBIX /UTUIITUYECKOTO THITAa Ha TIPUMepe ypaBHeHMI Jlariaca
u Ilyaccona.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpPMAaIMOHHBIM ITOPTa TEXHUUYECKOTO peryiupoBanyst: HopMebl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.

5.5. ITporpamMmHOe obecrieueHue:

1. Qt Creator 4.11.14;
2. MATLAB R 2015a.

5.6. H(dopmalioHHbIe TEXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Qt Creator 4.11.14;
3. MATLAB R 2015a.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
YUCJ/IEHHBIE METO/bI T'TIPOASPOAVTHAMUKN

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa UWUCJ/IEHHBIE METO/bI TUAPOASPOAMHAMMKU siBnsercs AUCLUIIMHON
ob0sa3arennbHOM 4YacTH 0/10ka 1 TiporpaMMbl TOATOTOBKM M0 HarpaeieHuto 24.05.04 HasuedyuoHHo-
bantucmuyeckoe obecneueHue npumeHeHUss KOCMU4eCKol mexHuKu. JJUCLIUI/IMHA peanu3yeTcs Ha (akysisreTe
A PaketHo-kocmuyeckodt Texurku bI'TY "BOEHMEX" um. [].®. Ycrunosa kadeapoit A5 IMHAMUKA U
YITPABJIEHUE ITOJIETOM JIETATEJIBHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTU4YeCKOro aHau3a U MOJle/IMPOBaHUs], HABbIKU TEOPETUUECKOr0 U SKCIIepUMEHTAaNIbHOIO UCC/Ie0BaHMUS
II7IsSI pellieHust pa3IuYHbIX 3a/iau MpodeCcCUOHATBHOM JIeSTeTbHOCTH.

ConepkaHue AWCLUIUIMHBI OXBAaTbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C UYKC/IEHHBIM pellleHreM YpaBHeHHUi
MaTeMaThueCKOol (M3UKH MPU pellieHNH WH)KeHePHBIX 3a/lad a3pora30[/MHaMUKY U TeTIOMacCoIiepeHoca.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOMPOCHI TIO pasfieny;
e UHJUBHU/yaTbHOE TIPAKTUYECKOE 3a/IaHHe.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (57 4).
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TEXHOJ/IOI'U 1 ®OPMbI

IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
YUCJ/IEHHBIE METO/bI T'TIPOASPOJAVTHAMUKN

OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHune padoThI

Pexomenjyemas
JuTeparypa

TpyRoeMKOCTB,
Jac.

HX pelleHus.

Pazpen 1. Oouue cBegeHusi o AuddepeHHa/TILHBIX yPABHEHUAX B YaCTHBIX MPOU3BOJHBIX H METOAUKAX

V3yueHue ripefyCMOTPEHHBIX ITPOrPaMMOii pa3ziesioB Mo
KOHCITIEKTaM JIeKLIUM U peKOMeH/lyeMOoU JiuTeparype.

A. A. Camapckuit. .
BBeneHue B uMC/ieHHbIE
metoabl: CII6.: Jlanb, 2005
(1-2)

A.T. TonyGes, A. C.
Enuxun A.C., B. T.
Kanyrus. AspoguHamuka:
M.: N3g-B0 MI'TY um.
Bbaymana. 3onotas
Kosnekius, 2017 (1-3)
B. H. EmenbgHOB. BBegenune
B TEOPHIO Pa3HOCTHBIX
cxem: CII6.BI'TY
"BOEHMEX" um. [I. ®.

YctrHOBa, 2006 (1-2)

Wroro no pa3geny 1

Pa3pen 2. Metop ceToK.

N3yueHue nipelyCMOTpeHHBIX MPOTPaMMOi pa3zesioB 1Mo
KOHCIIeKTaM JieKLIUM U pekoMeH1yeMotii tuteparype [1oaroToBka
K MPAKTUYeCKUM paboTaM, 0hOpM/IEHHE U 3alI[UTa OTUETOB 10
/1abopaTopHBIM paboTam.

A. A. Camapckui. .
BBeneHue B unc/ieHHbIE
metoabl: CII6.: Jlanb, 2005
(1-3)

A. A. Camapckuii, A. T1.
Muxaiinos. .
MaremaTtnueckoe
MogenvpoBanue: nen.
Mertopgt. IIpumepst: M.:
OU3MATIINT, 2005 (2-5)
B. H. EMenbsiHoB. BBeieHue
B TEOPHIO PAa3HOCTHBIX
cxem: CII6.BI'TY
"BOEHMEX" um. [. ®.
YcTtuHoBa, 2006 (3-5)

14

Wroro no pasgeny 2

14

Pa3pen 3. CBoiicTBa pa3HOCTHBIX CXeM.

N3yueHue ripelyCMOTpeHHBIX MPOTPaMMOi pa3zesioB 1Mo
KOHCIIeKTaM JieKLIUi U pekoMeH1yeMoii iuteparype [1oaroroBka
K MPAKTUYeCKUM paboTamM, ohOpM/IeHHE U 3all[UTa OTYETOB 10
/1abopaTopHBIM paboTam.

11

A. A. Camapckuii. .
BBeneHue B UiCIeHHbIE
metogel: CII6.: Jlans, 2005
(4-5)

B. H. EmenbsiHOB. BBeieHne

17
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B TEOPHIO Pa3HOCTHBIX
cxem: CII6.BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2006 (4-5)

Wrtoro no pasgeny 3 17
Pa3pen 4. MeTopbl peliieHUsi CETOUHBIX YPaBHeHHUH.
B. H. EmesnbsHOB. BBejeHue
B TEOPHIO Pa3HOCTHBIX
cxem: CII6.BI'TY
"BOEHMEX" um. [I. ®.
N3yuenue ripeyCMOTPeHHBIX IPOrPaMMOi Pa3/iesioB 110 Yerurosa, 2006 (6-7)
Y PEAYCMOTD porpam Pas A. A. Camapckuii. . Teopus
KOHCIIeKTaM JIeKLIUW U peKoMeHlyeMol iuteparype [1oaroroBka Cnr
Pa3HOCTHBIX cxeM: M.:
K s1abopaTopHbIM paboTam, ohopM/IeHHE U 3al[UTa OTUETOB I10
Hayxka. I'n. pez. ¢us.-mar. 22
naboparopHbeiM pabotam. IToAroToBKa MpOrpaMMbI pacueTa. ., 1983 (2-7)
AHanu3 u 000CHOBaHME I0CTOBEPHOCTH ITOJTyUeHHBIX A. A. Camapcuii, A, I,
pe3yJ/bTaToB. =
Muxannos. .
Maremaruueckoe
MogpenvpoBanue: Uen.
Mertopp. [Ipumepsr: M.:
OU3MATIINT, 2005 (2-3)
Uroro no paspeny 4 22
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YNCJIEHHBIE METO/bI T'1IPOA3POJNHAMUKNA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOMPOCHI TIO pa3fieny;

e UHAWUBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocsl no pasjeny
CryzeHTy npefyiaraeTcs 3 BOIpoca I10 pe3yJibTaraM IPOXOKAeHUs pa3ziesia, Ha KOTopble HeoOX0AuMo
JlaTh NPaBU/IbHBIA OTBET. BOMpOCHI /151 TEKYIL[ero KOHTPOJIs NpyBedeHbl B Y MK AUCLIMIIUHEL.

NuguBuayanbHOe MPaKTHUECKOe 3a/laHe

Ipaktrueckoe 3aganue (I13) cunTaeTcs BHIMOTHEHHBIM, €C/IA CTYAEHT MOJHOCTBI BHITIONHUT BCe
yHKTHI [13.
3amura oT4eTa mpoxoquT B hopMe [TOK/IaZia CTy/IeHTa 0 BLITIOJIHEHHOMY 3a/IaHUI0 U OTBETOB Ha BOTIPOCHI
TiperozaBarersis.
[Tpu oopM/IeHNH TIpAKTHUECKUX 3a/JaHUK TPeOyeTCst pyKOBO/ICTBOBAThCS C/IEAYIONIMMY PEKOMEH/IAI[USIMHU:
- B OMMCaTe/IbHOM YacTH OTueTa U3/laraeTcs cofiep)kaHue, IPUBOAATCS CxeMa, MareMaTrhyeckast MOJeb,
WCXO[HbIe JaHHble [IJI1 PACUEeTHOrO BApUAHTa, METOZ, pellleHus.
- BCe BBIUMCJIEHUS TIPOBOJISTCA TIO[POOHO, COMPOBOXK/[AsiCh HEOOXOAMMBIMH MOSICHEHUSIMU. Bce BBIYUCTEHUS
3aHOCSTCS B TaO/IULIBI;
- TabNMUHbIe JaHHbIe TIPe/ICTAB/ISIOTCS TAKXKe B BU/e rPpadUKOB, YC/IOBHBIE 0003HAUeHUs U Pa3MEPHOCTH
OTKJIaJibIBaeMbIX I10 OCSIM BeJIMUMH YKa3bIBatoTCs B PUHATHIX 110 'OCT cokpaiiieHusx
- TIPY BLITIO/THEHWM PacUeTOB C UCTO/b30BaHueM DBM HY)KHO 00si3aTe/IbHO MPUBOAUTD pacrieyaTky (JIMCTUHT)
Mporpamm;
- no kaxzaomy 13 cTyneHT [o/DKeH NpesCcTaBUTh BIBOJbI HA OCHOBAHUU BBINOHEHHBIX PACUETOB.
CryneHT 00s13aH BBIMOHATEL Be [13 B CPOK U ¢/IaBaTh MX MPEMNOZaBaTei0 COrIacHO rpaduKy MeponpusaTUil
Me)KCeCCHUOHHOTO KOHTPOJISI.
Ortuer 1o [13 curTaeTcsi IPUHSATLIM B C/iydae, e ohopM/ieHre OTueTa COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHUsM, U CTYJEHT OTBETU/I He MeHee ueM Ha 60% BOMpPOCOB Tperno/aearesis 1o teme I13.
OTuer He MOXKET OBITh TIPUHAT U TIOJJIEXKUT J0PabOTKe B CTydJae:
- OTCYTCTBUS HeOOXOIUMBIX Pa3fierioB,
- OTCYTCTBUs HEOOXOIMMOT0 rpadrueckoro MaTepHarna.
BapuaHTbl pakTUUeCcKUX 3aJjlaHuil BXOAT B coctaB Y MK mucunivHebL.

JuddepennupoBaHHbIii 3a4eT

KonTposnb 1o auciiuruiiHe npoxoaut B ¢hopme auddepeHIMpoBaHHOTO 3aueTa.
Honyck k quddepeHIMpoBaHHOMY 3a4eTy 0(pOpPMJISIeTCS TIPU YCJIOBUM TIOJTHOTO BBITIOTHEHUS BCEX
MepPONPHUATHH, TPeAYCMOTPEHHBIX rPa(hiKoM KOHTPOJIbHBIX MEPONPHUATHIA.
Onenka 3a AuddepeHLIMPOBaHHbIN 3aUeT BbICTAB/SeTCS 110 pe3y/ibTaTaM BITIOJIHEHUS] TeCTOBOTO 3a/jaHus,
BKJIFOYalOLIlee 5 TeCTOBBIX BOIIPOCOB.
- OIIeHKa «3auTeHO-y/0BIeTBOPUTE/ILHO» TPOCTaB/IseTCs TIPY NPaBUIbLHOM OTBeTe He MeHee ueM Ha 60%
BOTIPOCOB TECTOBOTO 3a/IaHMS;
- OIIeHKa «3auTeHO-XOPOIII0» TIPOCTABJISIeTCS TIPU TIPaBUILHOM OTBeTe He MeHee yeM Ha 80% BOTIpOCOB
TeCTOBOTO 3a/laHus;
- OLIeHKa «3auTeHO-OT/IMYHO» MPOCTaB/IsgeTCs IIpY MpaBWIbHOM OTBeTe He MeHee ueM Ha 90% BorpocoB
TeCTOBOTO 3a/laHuSsl;
- IpU OTBeTe Ha MeHee ueM 60% BOMPOCOB TeCTOBOIO 3a/laHusl OLieHKa -'"'He 3auTeHo".
TecToBbIe BOMpoCk! TiprBeseHbl B Y MK qUCHUIIIHELL

13
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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Pasgen 1. O0mjue cBeeHus o
anddepeHnpaTbHBIX
4 7 |ypaBHeHHSIX B YACTHbBIX 8 4 4 0 4 20 Bortpocer o
paszeny
MPOU3BOJJHBIX M METOAMKAX HX
pelieHus.
NupuBupyanbHoe
4 7 |Pa3pgen 2. MeToj, ceTOK. 27 | 13 3 10 14 20 MpaKkTUueCcKoe
3ajjaHue
. NuauBuayansHoe
4 | 7 f::ﬁe" 3. CBOHCTBA PASHOCTHBIX | 533 | 4o | 4 | 1y | 17 30 | mpaktuueckoe
: 3a/1aHKe
NupvBuayanbHoe
4 | 7 [Paspen 4. Meroai pemenns 40 | 18 6 | 12 | 22 30 | mpaktHueckoe
CeTOYHBIX YPAaBHEHHH.
3ajaHue
Bcero 3a 7 cemectp 108 | 51 | 17 34 57 100
Bcero nmo auciun/InHe 108 | 51 17 34 57 100
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OIIK-1

Kputepuu oneHuBaHus

Nel

Ne 2

Ne 3

Ne 4

Bonpocbl omKkpbimozo muna:
[71s1 pellieHys1 ypaBHEHUS! TeIUIONPOBOAHOCTH UMeeM

SIBHYIO

n+l n n ), N n
2 TS —ul Uiy — 2u; + w;_,

! ! — i

T h2

i

Y HesIBHYIO

o w2+

Pa3HOCTHBIE CXEMBI.

Kakumu nipenmMyijectBaMu obaiaeT HesiBHasi cxeMa?
7141 pellleHNs1 ypaBHEHUs TEIJIOTIPOBOJHOCTH UMeeM

SIBHYIO
1.-.:.'*1 —uy uls ) —2ul + ul',
T h?
U HesIBHYIO
n+l n ol _ g,ntl n+l
W —uy Uy Al +u;_
T h?

Pa3HOCTHBIE CXEMBI.

Kakumu nipermMyiijectBamu 001a/1aeT siBHasi cxema?
[ns pelenyst ypaBHeHUs TeIJIOIIPOBOAHOCTH

ot Or?

VIMeeM SIBHYIO Pa3HOCTHYIO CXeMY

n+l __
i

n n N !
u u! up g — 2u + up_

T hZ

Kaxkoi1 nopsijok anmnpoKcMaLy oHa o0ecIieunBaeT?
7151 pellieHrsl ypaBHEHHS! TeIUIONPOBOAHOCTH

ot Ox?

VIMeeM HesIBHYI0 Pa3HOCTHYIO CXeMy

16
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Ne 5

Ne 6
Ne 7

Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Neo 4

n+l on n+l _ o, n+l n+l
w; T — U — 2w+ uy

T hZ2

Kakoti mopsiiok arrpoKCcUMalii oHa obecrieurBaet?

B ueM 0CHOBHOE MPenMyIIieCTBO MeTo/la KOHEYHBIX 00BEMOB 0 CPaBHEHHUIO C METOZIOM
KOHEYHBIX Pa3HOCTen?

B kakoMm ciryuae pasHOCTHasi KpaeBasi 3a/iaua sIB/IsieTCsl KOHCepBaTUBHOM?

Kakue hyHKIUM SBISIOTCS COOCTBEHHBIMH (DYHKITMSIMU OTIepaTopa

b depeHITMPOBaHMs?

Pa3HocTHas KpaeBas 3a/jaua IBsIeTCsl 3KOHOMUYHOM, eCu

Urto faéT ucCrmonb30BaHUe MeTo/la «IIPeUKTOP-KOPPEKTOP» TIPU pellleHUU JByMepPHOro
ypaBHEHUS TeTJIOTIPOBOAHOCTU?

Ju D% N O0u
—_— =l l—-F
ot dx? dy?

[pu perienny ypaBHeHust [1yaccona (Jlaraca) ucrosib30BaHKe UTEPALIMOHHOTO MeTo/ia
Taycca-3eiifienst obecreunBaeT

Bonpocbl 3akpbimo2o muna:
B kakoM ciiyuae crcTeMa ypaBHeHUM B UaCTHBIX TTPOM3BOJHBIX OTHOCUTCS K
ITUTITHYE CKOMY THUTTY?

XapaKTepuCTUYeCKOe YpaBHeHHe CHCTeMbI He UMeeT 1eHCTBUTeTbHBIX KOpHei
XapaKTepHUCTUYeCKOe YPaBHEHHEe CUCTeMbI UMeeT [1eCTBUTeIbHbIe KOPHU
XapaKTepHCTHUeCKOe YpaBHeHHe CHCTeMbl IpeJicTaB/isieT co00i ypaBHeHHe /UIUTICa

XapaKTepUCTUUeCKoe YpaBHeHHe CUCTeMbI He CyIlleCTByeT
B kakom ciiyuae cuctemMa ypaBHeHU B YaCTHBIX MPOU3BOJHBIX OTHOCUTCS K
rurepboIMue CcKoMy THITY?

XapaKTepUCTUYeCKOe YpaBHEHNE CHCTeMbl He UMeeT [1eMCTBUTEeNbHBIX KOPHeH
XapaKTepuCTUYeCKoe YpaBHEHHE CHCTeMbl UMeeT [eliCTBUTe/IbHble KOPHU

XapaKTepUCTHYeCKoe YpaBHEHVEe CHCTeMBI TIpe/icTaBsieT co00l ypaBHeHHe
rUrnepoosIbl

XapaKTepHUCTUYeCKoe YPaBHEHHEe CUCTeMbl UMeeT Hy/leBble KOPHU
Urto noHUMaeTcs 1oZ, KpaeBbIMU yCI0BUSIMH ArddepeHLinanbHoM 3a5a4un?

HavaJIbHbIe YCJIOBUS M 3HaueHus AuddepeHIvanoB GyHKIMA Ha KpasiX pacueTHOU
obnactu

rpaHUYHbIE YC/IOBUA
COBOKYITHOCTb HaUa/IbHbIX U T'PAHUYHBIX YCHOBI/Iﬁ

muddepeHIiaTbHbIe YPAaBHEHHsT Ha KpasiX pacueTHOM 00/1acTH
Kakoe BbIpa>keHHe COOTBETCTBYET 'PAHUYHBLIM yC/IOBHSIM I poga?

rae:
u-vckoMasi PyHKIMS,
S-rpaHuIia pacueTHOU 06sacTy,

N-HOPMaJib K S
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uls = f (z,y)

((r'u) = f (x,y)
S

Ne 5 Kakoe BelpakeHre COOTBETCTBYeT rpaHuuHbIM ycaosusM II poga?
rge:
u-rMcKoMasi PyHKLuS,
S-rpaHuija pacueTHOH 061acTy,

n-HopMasb K S

(% + nu)s =f (z,y)

du

a = f (Iry)

S

uls = f (z,y)

(cr'u) = f (z,y)
S

Ne 6 Kakoe BrlpakeHHe COOTBETCTBYeT rpaHUuHbIM ycinosusM III poga?
rge:
u-rckoMasi PyHKIMS,

S-rpaHuLa pacueTHOH 06/1acTH,

18
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N-HOpMaJib K S

Siau) =1 (x)

n

au) =f (z,y)

5
Ne 7 Kakoit mopsiiok anmpoKCHMal[ii UMeeT JieBasi pa3HOCTHAs TTPOM3BOHasT
\- U; — Uj—
- -r —
h
- TIepBbIT
- BTOpOH
- TpeTuu

* 3dBHCHUT OT IIara paCQETHOﬁ CeTKH

Ne 8 Kakoli nopsijok anmnpokcuMaliii UMeeT 11paBasi pa3HOCTHAas! IPOM3BOAHAs
\+ Ujr) — Uy
- ‘r _—
h
- BTOpOH
- TpeTuw

* 3aBMCHUT OT Illara pacyeTHOH CeTKH
Ne 9 Kaxoi1 nopsijok anmnpoKcMaly UMeeT LieHTpajIbHasi pasHOCTHast IIPOW3BOJHAs

Ujry] — Ui

0o

Az = 2h
- TIepBbIT
* BTOPOH
- TpeTui
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3dBHCHUT OT IlIara paCHETHOﬁ CeTKH

Ne 10 OT yero 3aBUCHUT IOPSJIOK alfpoKCUMaly pa3HOCTHOM CXeMbl HA paBHOMEePHOM
pacueTHOU ceTke?

OT II1ara pacyeTHOMN CeTKU
OT KOJIMYECTBa Y3/10B CETKH, UCIIO/Ib30BAaHHBIX B Pa3HOCTHOM LabyioHe
OT CTereHH, C KOTOPOH II1ar CeTKU BXO/IUT B PAa3HOCTHBIN 111a0/I0H

OT yC/10BUsA YCTOﬁQHBOCTH
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