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Kypc 1

Cemectp

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoeMKocTb 10 yueOHOMY IUIaHy 2881/8 4acOB/3a4ETHBIX €IMHHII
Jlexun 48 JacoB
JlabopaTopHbIie pabOThI - 4acoB
[IpakTryeckue 3aHATUS 64 9acoB
WNnas xoHTakTHas paboTta - 4acoB
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 112 4acoB
KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB
Kypcogoii mpoekt (pabota) 2 ceMecTp
CamocrosrenbHas paboTa 00yJaronmxcs

(0e3 yuera 3K3.) 140 4acoB
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30 JacoB
DK3aMeH 2 ceMecTp
3auer - cemMecTp
BPK, /13 - ceMecTp

(rom)
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COTI'JTACOBAHO H.A. ®ununa
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Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 19.02.2026 r.
Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMIETECHIINU KOMIIETECHIUU

1. TIK-1 WJ-1.1 (TIK) 3Hanus 1 |3HaHMSA: 0cOOEHHOCTEH (PYHKIIMOHUPOBAHHS CUCTEM
Crnoco0eH k BJIaJICHUE METO/IaMU B 3aBUCUMOCTH OT CTPYKTYpPBbI, CTPOCHUS U LEJH,
IIPOBECHUIO UCCIICIOBAHMIA CUCTEM.  |[IPUHIUIIOB OLIEHKU 0€30IaCHOCTHU IpU
UCCIE0BAHUI 3¢ (HEeKTUBHBIX CHCTEMaX MPUPOJTHO-TEXHOTEHHOTO
paboThI XapakTepa
MPUPOTHO- YMEHHUA:
TEXHOTE€HHBIX HABBIKH: IPUMEHEHUS ClIOcO00B ONpeaeeHUs
CUCTEM VIS MapaMeTPOB MPHUPOJTHO-TEXHOTECHHBIX CUCTEM,
COBEPIIICHCTBOBA BJIAJICHUS] METOJAMHU BBIYHMCIICHUS SKCTPEMAIbHBIX
HHUS TEXHOJIOTUH XapaKTEPUCTUK FKOJIOTUUECKUX CUCTEM
C 1EJBIO NJ-1.2 (IIK) Ymenue 3HAHMSA:
ITOBBIICHHA MCIIOJIb30BATh METOABL  |yMeHMsI: MCIIOJIB30BAaTh CUCTEMHBIN aHAJIN3 JJIS
sdexTnBHOCTH |TIPOBENCHNUS COBEPIICHCTBOBAHUS TEXHOJIOTUIA
UX paboThI U UCCIIEI0OBaHMMN JUIs IPUPOAOII0Ib30BaHUA, COCTABIATE METOAUKHU U
obecrnieyeHus COBCPILICHCTBOBAHUA JITOPUTMBI pacyeTa 3PGEKTUBHOCTH CUCTEM C
BBIINTOJIHCHH A TEXHOJIOTUH C IICIIBIO Y4ETOM DKOJOTHYHOCTH
TpeboBaHMit MTOBBIIIEHUS HABBIKH:
DKOJIOTHUECKOHN |3 pexTuBHOCTH PabOTHI
0€30MacHOCTH  |IPUPOIHO-TEXHOTEHHBIX

CUCTEM U 00ecrIeYeHUsI

BBITIOJTHEHUS TpeOOBaHUH

AKOJIOTMYECKOU

0€30I1aCHOCTH.
2. TIK-2 N-2.1 (TIK) 3aanne 1 |3HAHUSA: OCOOEHHOCTEH MPOEKTUPOBAHUS CUCTEM
CriocobeH K BJIaJICHHE METOAaMU KOMILIEKCHOTO 00ycTpoiicTBa akBaTopuii ['TC,
PYKOBOACTBY YIIpaBIICHUS MPOIIECCaMU |METOI0B PacyeTa, IPOEKTUPOBAHUS, CTPOUTENLCTBA
IIpoLeccamu MPOEKTUPOBAHUS U 00BEKTOB pEryJIMPOBaHUS BOJTHOBBIX BO3/IEUCTBHUI HA
MPOEKTUPOBAHUS | CTPOUTEIIbCTBA, KOHCTPYKIUU U COOPYKECHUS
U CTPOUTENHCTBA |COOII0IEHUS YMeHHUA:
00BEKTOB TpeboBaHMit HABBIKHU: OIPEIEICHUS IapAMETPOB COCTOSHUSA
IPUPOTHO- IKOJIOTUYECKON aKBaTOPUM B 3aBUCUMOCTHU OT BETPO- BOJTHOBBIX
TEXHOTE€HHBIX 0e30I1aCHOCTH, BO3JICUCTBUH, ONPEAEIICHNS] PEAKIIUN KOHCTPYKIINI
CUCTEM, yIpaBJICHUS PUCKaMHU. Ha BHCIIIHHUC BO3,Z[Cf/iCTBI/I$I, IMPOU3BOAUTH PACUCTLL
o0ecIeueHUIO Kose0aHuil CHCTEeM C pa3IUYHBIMU CTETICHSIMHU

KOHTPOJIA HX
BBIIIOJTHECHU A,

CBOOOJIBI M TUCKPETH3AIIUIO C PA3IUYHBIM YUCIIOM
CTEIeHer cBOOOIbI




YIpaBICHUIO NA-2.2 (IIK) Ymenue 3HAHUS:

pHCKaMH, HUCTIOJIB30BATh METOBI YMEHHMS: UCIIO0JIb30BaTh IPUHIIMIIBI U METOBI TEOPUU
COOJTIOICHH IO YOpaBJICHUA IPOLUECCCAMU (BepOSITHOCTEH U MATEMATUYECKOW CTATUCTUKY JIs
TpeOOBaHUN UL PYKOBOZCTBA pEIICHUS 3a/1a4 OLICHKH 00CTaHOBKHM Ha aKBaTOPHIX
9KOJIOTHYECKOM | TIpolieccamMmu I'TC, paccunThiBaTh NapaMeTPbl COOPYKEHUM HA
0€30I1aCHOCTH,0 [IIPOEKTHPOBAHMA U AKBATOPHSIX THIIPOY3JIOB C YIETOM AUPPAKITHOHHBIX
CYLIECTBJIATh HA |CTPOUTENLCTBA OOBEKTOB |IBIEHMH IS OBBIIEHHS KOJOTUYHOCTH PELIEHHI
OCHOBE MPUPOTHO-TEXHOTCHHBIX |HABBIKH:

CHUCTEMHOTI'0 CUCTeM, oOecIrieyeHHs

noaxoja KOHTPOJII UX

KPUTUYECKUI BBIIIOJIHEHUS U

aHaJIN3 coOnrofeHus TpedoBaHui

POOJIEMHBIX 3KOJIOTUYECKON

CUTyalluii mpu |0€30MaCHOCTH

B3aUMOJICHCTBUU

YeJIOBeKa U

IPUPOJIBI

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucuuminHa OTHOCUTCS K YacTH, (GOpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOLLIEHUIN
OIIOIL

JucuurnuHa sBiIseTcs 00s53aTeIbHON

Jns  nponomkeHus  (GopMUpOBaHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
NPEIUIeCTBYIOIUX  AUCHMILIMH:  Menuopauus BOJHBIX  OOBEKTOB  BOJOXO3SIMCTBEHHBIX
komruiekcoB  (IIK-1), Texnonmormueckoe mnpeanpunumatensctBo (I1K-2), Maremaruueckoe
MOJICTTMPOBaHKE TIPOLIECCOB B KoMITOHeHTaxX mpupo sl (ITK-2)

N3yuaemas JOUCHMILIMHA SBJISIETCS OCHOBOM JJIsi MPOJODKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIETEHIIMH B CIEAYIOIUX JUCHMUILUIMHAX: MOHUTOPUHI W TPOTHO3UPOBAHUE COCTOSHUSA
rusporexHudeckux coopyxenuit (I1K-1), IlpoextupoBanue u s3KCIuTyaTalusi CpeiCTB HHKEHEPHO-
HKOJIOTMYECKON 3amuThl rugporexHuyeckux coopyxenuit (IIK-1), Pa3paborka TexHonoruii
peIbonponycka M peido3ammTel Ha ruapoysnax (IIK-1), Dkonornyeckoe u priOOX03sIHCTBEHHOE
obyctporictBo Bomoxpanwnuiy (I1K-1), JluHamudeckue cpeicTBa OCBOEHHUS aKBATOPHi
rusporexHudeckux coopyxenuit (I1K-1), Cucremuslii aHaiu3 00bEKTOB MPHUPOI00OYCTPONCTBA
u Bogonosb3oBanus (I1K-2), MIHHOBalMOHHBIE TEXHOJOTHMH MPOEKTUPOBAHUS, CTPOUTENHCTBA U
PEKOHCTPYKIIMHM O0OBEKTOB MNpHUpPoa000ycTpoiicTBa U Bojononb3oBanus (I1K-2), Mouutopusr u
MIPOTHO3MPOBAHUE COCTOSIHUS TujapoTexHuueckux coopyxenuit (I1IK-2), IlpoextupoBanue u
IKCIUTyaTalUsl CPEJICTB HMHYKEHEPHO-DKOJOTUYECKOW 3aIMUTHl T'MJIPOTEXHUUYECKUX COOPYKEHHM
(TIK-2), PaspabGorka TexHOMOTWII phIOONpONycka © pbiOO3amuThl Ha ruapoysnax (I1K-2),
Okonoruyeckoe U pbiboxo3siictBeHHOEe 00ycTpoiicTBo Bomoxpanunuiy (I1K-2), Iunamuyeckue
CpEeICTBAa OCBOEHHS aKBaTOpuil ruaporexHuueckux coopyxenuit (I1K-2), HMuBecTunmonHsie
IOPOEKTHl 10 OCBOCHHMIO akKBaTOpHil TuaporexHuuyeckux coopyxkenuit (I1K-2), IlpoekTtHas
nesTenbHOCTh B mpuponooOycrporictBe  (IIK-2);  mpaktukax:  YueOHas  mpakTHKa.
TexHonornueckas  (IIPOEKTHO-TEXHOJOTMYEcKas) mpaktuka (paccpemorouenHas) (I1K-1),
[Mpenmumuiomuas npaktuka (I1K-1), VYueOnas mnpaktuka. TexHonorumueckas (IIPOEKTHO-
TeXHoJoruueckas) mpaktuka (paccpenoroueHnas) (I1K-2), INpenmurmiomuas npaktuka (ITK-2),
[TpousBojacTBeHHas mpakTuka. TexHomornueckas (MPOeKTHO-TeXHoMorn4Yeckas) npakruka (I1K-2);
roCyJapCTBEHHON UTOroBOi arrectanuu B (opme: [ToaroToBka k mporenype 3aliuThl U 3amiuTa
BBITYCKHOHN KBaymmdukanuonHoi padotsl (IIK-1), ITogroroBka x mporeaype 3amuThl U 3aniuTa
BBIITYCKHOW KBaM(puKanuonHo padotsr (ITK-2)




Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI M4

Jis GopMupoBaHUS 3asBICHHBIX KOMIETEHLUH HCHOIb3YIOTCS METOHO0JIOIMYECKHE TEXHOJIOIHH,
IIPaKTUKO-OPUEHTUPOBAHHBIN

peanu3yronme AeATENbHOCTHBINM, JMYHOCTHO-OPUEHTUPOBAHHBIM,
MOIXOJIBI.

OCHOBHBIMH CTpaTCTUYCCKUMHU TCXHOJOTHUAMU SABJIAIOTCA: JICKIMOHHBIC 3aHATHA, IIPAKTUYCCKUC U

nabopaTopHEIE 3aHATHS, MPOIIETYPHI CAMOOOYUEHUS
Ha poctmxeHWe KOHKPETHBIX IIeJiel OOYYeHHUs HalpaBJICHBI

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

2 cemecTp

IIPUMCHACMBIC TaKTHYCCKUC
TCXHOJIOTHH: 3aJJaHH A, I/IH(i)OpMaLII/IOHHBIG, KJ1aCCHYCCKas JICKI A, HpO6JIeMHaSI JICKIHA

Bunnl u TeMEbI 3aHATHH

KoanuectBo
4acoOB

dopmupyemsbie
KOMIETECHIIUU

HNHpopManMOHHO-TEXHOJIOTHYECKHE METOAbI pacyeTa 00beKTOB
Ha akBaTopusax I'9C npu BoJTHOBOM BO3eHCTBHH

106

Jlexuus. Jlekuus Busyanuzauus (JIB). Ocobennoctu
IPOEKTHUPOBAHUS COOPYKEHUH KOMIIEKCHOTO 00yCTpoiicTBa
AKBATOPUM FMAPOTEXHUUECKUX cOOpykeHUI. COCTOsIHUE aKBATOPUI
TUAPOTEXHUYECKUX COOPYKEHHI. BoIHOBBIE Harpy3ku Ha
TUIPOTEXHUYECKHE COOPYKEHUSI.

6

Jlexuus. Jlekuus Buzyanuzanus (JIB). OCHOBBI BEpOSATHOCTHBIX
npoueccoB. @yHKIIMHU BEPOSTHOCTHU 2-r0 nopsaka. TV-pazmepHbie
(GYHKIIMH TIOTHOCTH BEPOSITHOCTH. ABTOKOppeIupyomas GyHKIUs
U QYHKIIHS CTIEKTPaIbHON IUIOTHOCTU. ABTOKOPPEISIIHS.
COOTHOIIEHUS MEK]Ty AaBTOKOPPEISALUEN U CIIEKTPATIbHOMN
TJIOTHOCTBIO.

Jlexuus. Jlekuus Busyanu3zanus (JIB). BonHsl u coctosHus
AKBaTOPUH TMAPOTEXHUYECKUX COOpYKeHUH. [[oBepXHOCTHBIE
BOJIHBL.

Jlexuus. Jlekuus Busyanuzanus (JIB). CunoBble Bo3aelicTBUs Ha
TOHKHE 3JIEMEHTHI. J[MHaMu4ecKkue cuibl. BolHOBBIE BO3IEHCTBUS
Ha CTallMOHApHbIE TOHKKE Iperpaasl. BonHoBoe Bo3aelicTBrE Ha
NOJIBUYKHBIE ITPETPAIbI.

Jlexuus. Jlekuust Busyanuzanus (JIB). Jludpakunonnsie ssBiaeHus.
Teopus BonH. Bo3elicTBre BOJIH Ha ONMHOYHYIO KOJIOHHY. ['pyninsl
LHUJIUHIPOB.

[TpakTrueckoe 3aHsATHE. AYyAUTOPHO-TIPAKTUUECKOE 3aHATHE
knaccuueckoe (AITPK). BonHoBble Harpy3ku Ha rUApOTEXHUYECKUE
coopyxeHusl. PacueTHble METOBL.

IIpakTHueckoe 3aHsaTHE. AyTUTOPHO-IIPAKTHYECKOE 3aHATHE
knaccuueckoe (AITPK). Y3ko0- v MPOKOMONIOCHBIE TTPOIECCHI.
AHanus nepeceueHuil. Pacnipenenenrne makcuMymoB. MakCHUMyMBbl
nporiecca obmero Buaa. lllupokononaocHslit cinyyail. AHamu3
MakcuMyMoB. Pacnpenenenue Beibymia.

[IpakTuueckoe 3aHsTHE. AYTUTOPHO-IPAKTUUECKOE 3aHATHE
knaccuueckoe (AITPK). Crtatuctuueckuii aHamn3 TaHHBIX BOJHOBBIX
n3MepeHni. MeTo bl MPOrHO3UPOBAHUS BOJIHCHUS.

[IpakTrueckoe 3aHITHE. AYAUTOPHO-MIPAKTUYECKOE 3aHATHE
kiaccudeckoe (AIIPK). BornoBoe Bo3eiicTBHE Ha TTOABUKHBIC
nperpapl. OnpenenaeHre HHEPIHUOHHBIX KO3 PUIIMEHTOB.

TIK-1, TTK-2




Bo3snelicTBue 3emieTpsiceHuil.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP, xypcoBoro mpoekra/paboThl

PaboTa ¢ KOHCTIEKTOM JICKIMiA, BBITTOJIHEHHE TPOBEPOUHBIX
TECTUPOBAHUH Ha 3JICKTPOHHOM Kypce IO OCHOBHBIM TeMaM
paszena, padora ¢ ydeOHOH 1 yaeOHO-METOIMIECKON TUTEPATYPO,
HAYYHBIMH U3JIAaHUSIMH U 3JICKTPOHHBIMHA 00pa30BaTeIbHBIMU
pecypcamu.

BBINOJIHEHHE KYPCOBOT'O IPOCKTA/paboThl

50
20

HNHpopMaLMOHHO-TEXHOJIOTHYECKHE MeTOAbI pacyeTa 00beKTOB
Ha akBaTopusix 'DC npu Bo3aeiicTBMU BeTpa, TeYeHMs,
IJIABAKOIINX 00BEKTOB

76

Jlexmms. Jlekmus Buzyanuzanus (JIB). Bo3aeiicteue Ha
KOHCTPYKIIMIO TeUeHHUs U BeTpa. TeueHus. DineMeHThI 00JIbIIOTO
JUaMeTpa. Y3KHE DIIEMEHTHL.

Jlexnus. Jlekumst u3yanu3zanus (JIB). Komebanne cuctemsl ¢
OJTHOM CTETIEHBI0 CBOOOIbI. BRIHYKICHHBIC 3aTyXarOIINE
Kosie0aHusi cUCTeMBl. Vcrob30BaHHe KOMIICKCHBIX TICPEMEHHBIX.

Jlexuus. Jlekuus suzyanuzanus (JIB). Jluckperusanus cuctem ¢
0OECKOHEUYHBIM YHCIIOM cTeleHel cBo001bl. PopMynupoBKa
XapaKTEPUCTUK CTEP>KHEBOTO DIIEMEHTA.

Jlexuus. Jlekuust Busyanuzanus (JIB). Peakuus koHCTpyKIuii Ha
BHEUIHME BO3aeUCTBUA. OTAEIBHO CTOSIAS KOJIOHHA.
MHoroomnopHble rpaBUTallMOHHBIE COOpYXKeHUs. DepMEeHHbIE
COOPYIKEHHSL.

[IpakTuueckoe 3aHsTHE. AYyTUTOPHO-TIPAKTUUECKOE 3aHSATHE
knaccuueckoe (AITPK). [Torpyxennsie Tena. YnciaeHHbIE peIICHHUS.
BiusiHre n01aTIMBOCTH KOJOHHBI.

[IpakTuueckoe 3aHsaTHE. AyTUTOPHO-IIPAKTUUECKOE 3aHATHE
kiaccuueckoe (AITPK). PazmbiB. XapakTepucTuku BeTpa.
BeTpoBble HArpy3KH.

[TpakTrueckoe 3aHsATHE. AYAUTOPHO-IIPAKTHUECKOE 3aHATHE
knaccuueckoe (AITPK). CnexTpanbHasi TNIOTHOCTh CHIT U
nepemenienuil. [Ipudnmxennsle pemenus. [Ipunoxxenne pemeHuit
K CUCTEMaM C OJTHOM CTETIEHBIO CBOOO/IBI.

[IpakTuueckoe 3aHsTHE. AYyTUTOPHO-TIPAKTUUECKOE 3aHATHE
knaccuueckoe (AITPK). ITnockue sneMenTsl. OTKIMK CHCTEMBL

IIpakTHueckoe 3aHsaTHE. AyTUTOPHO-IIPAKTHYECKOE 3aHATHE
knaccudeckoe (AITPK). ®depmennsie coopyxenus. Pacuer
YCTaJIOCTHOM IPOYHOCTH. B3anMoaencTBre coopyKeHus ¢
TPYHTOBBIM OCHOBaHHUEM.

3amanus I CaMOCTOSITEIHHOM padOTHI, B TOM YKCJIE BHIMIOJTHEHNE
KP, xypcoBoro npoekra/padoTsl

Pabora ¢ KOHCIIEKTOM JICKITHi, BEITIOJTHEHHE POBEPOUHBIX
TECTUPOBAHUH HA IJIEKTPOHHOM KYypCe [0 OCHOBHBIM TEMam
paznena, pabota ¢ yaeOHON U yueOHO-METOUIECKOM JIUTEPaTypOH,
HAyYHBIMU U3JIaHUSMU U SJIEKTPOHHBIMH 00pa30BaTEIbHBIMU
pecypcamu.

BBIIOJIHEHHE KYPCOBOT'O MIPOEKTA/PadOThI

20
50

WHas koHTaKTHas pa0doTa: BHIMOJIHCHHE KOHTPOJIBHON PabOTHI,
3aliTa KYPCOBOT'O MPOEKTA/Pad0ThI, KOHCYILTALIUN

IloaroroBka kK PK3aMeHY

30

TIK-1, [TK-2




|HpOBez[eHHe JK3aMeHa | 6 | |

Pasmen 5. METOJMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHMIO
JTCLATUTNHEI

W3yueHne MUCHMIIMHBI pEKOMEHAYETCS HadaTh C O3HAKOMIJICHHS C pabodyeil mporpammoin, ee
CTPYKTYpOll U coJep)KaHHEeM pa3felioB. Y4eOHbIl Marepualn CTPYKTYpPUpPOBaH, HU3Yy4EHHE
JUCIUTIAHBI OCYIIIECTBIISETCS B TeMaTH4eCKOU MOCIIEI0BATEILHOCTH.
3aHAITHA JIEKHHOHHOTO THNAa JAIOT CHCTEMaTH3UPOBAHHbIC 3HAHUA 1O JAMCLUIUIMHE,
KOHILICHTPUPYIOT BHUMAHUEC HaA HaI/I6OJIee CJIOKHBIX U BAXKHBIX BOIIPOCAx. Bo BpEMs JICKIIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTU KOHCIIEKTHPOBAaHUE y4eOHOro MaTepuaia; oopamars BHUIMaHUE Ha
GOpMYyIUPOBKM U KaTEropuH, pacKpbIBAIOIIME CYTh MPOOJIEMBbl, SBIECHUS WM Tpollecca;
3apuKcupoBaTh BBIBO/IBI u MIPAKTHYECKHE PEKOMEHIALINH.
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKJIIOYAET O3HAKOMJIEHME C ILJIAHOM
MMPAKTUYCCKOI'O 3aHATHA, pa60Ty C KOHCIICKTOM J'IGKIII/If/'I, BBIIIOJTHEHUE AOMAIIHEIro 3aJaHud,
paboty ¢ y4yeOHOII W y4eOHO-METOJIMYECKOW IJIUTEepaTypoil, HayYHbIMU M3AAHUAMU H
JJIEKTPOHHBIMU 00pa30BaTENbHBIMU PECYpCaMH, PEKOMEHJIOBAaHHBIMU paldouell mporpammoit
JUCHATIINHBI.

ConepxaHne caMOCTOATEIbHOM PadoThl ompenersercs padodell MporpaMMol TUCIHILIMHEI,
OLHCHOYHBIMU W MCTOAMYCCKUMH MaTcpuaiaMu, 3aJaHUsAMU W YKa3daHUIAMU HPCroAaBaTCIisd.
CamocTtosTenbHass padoTa MOXKET OCYIIECTBISTHCS B ayJUTOPHOM M BHEAyIUTOPHOH Qopmax.
O} PeKTUBHBIM CPEICTBOM OCYUIECTBICHUS CaMOCTOSITENIbHON pabOThl SBISETCS AJIEKTPOHHAS
nH(pOpMaAIIMOHHO-00pa3oBaTeibHAsl Cpella YHUBEPCUTETA, KOTOpas oO0ecrneymBaeT IOCTYIl K
oOpa3zoBarenbHOM  Mporpamme, pabouedl  mporpaMme  JUCHUIUIMHBIL, K  3JEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAaM, MpodeccroHalbHBIM 0a3aM JaHHBIX U UH(POPMAIIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

W3ydyeHrne AMCUMILIMHBI BKJIIOYAET BBIIOJHEHUE KYpCOBOH pabOThl, KOHTPOJBHBIX (TECTOBBIX)
pabot Ha AIIEKTPOHHOM Kypce.
[TepuonnuHOCTh MpOBEAEHUS, (POPMBI TEKYIIETO KOHTPOJS YCIEBAEMOCTH, CUCTEMa OIEHWBAHUS
X0Jla OCBOEHUS [AMCUUIUIMH TMPEACTaBIeHbl B pabouell mporpamme. YCIOBHsS aTTECTAIHH
MPUBEICHBI B TEXHOJIIOTUYECKON KapTe, BXOJAIIEH B cocTaB paboueil mporpamMmbl JUCIUTIIHHBL.
®opMoiil MPOMENKYTOUHOHN aTTECTAl[MH M0 JAUCLUIUIMHE SIBISETCS K3aMeH, 0 KypcoBoil pabore -

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

" YYEBHO-METOINMYECKOE

6.1. YueOHO-MeTOAMUECKOE 0OeCIIeYeHNE

KonuuectBo
SK3EMILISIPOB MEYATHBIX
W3JaHUHN, TMEIOIHNXCS B

OnonIMoTeKe, Uin
AIIEKTPOHHBIN apec U3JaHUS
(pecypca) B cetu MuTepHer

YUEBHBIE, YUEBHO-METOJMYECKHWE 1 HAYUYHBIE U3JIAHI S

1. |Anukees, Amnaromnmit AmnaronbeBud. OCHOBEI 10
BBIYMCIIMTEIILHOTO TEII000MeHa u TuapoanHamMuku [Teker] /
A. A. AnmkxeeB, A. M. Momnuanos, /. C. Snbpmmues. M.:
Jlmoporkom, 2010. - 149 c. ISBN 978-5-397-01078-8.
Ox3eMmsApkl: Bcero 10.

2. |[To3neeB, Amnartomuii ['eHHagweBwd. [ WapoaHAMHUYECKHE

NoNe

i Crnrcok UCOIb3yeMOM JIUTepaTyphbl

1/

cpenctBa oOycrpoiicTtBa akBatopuii [Tekcr]| : MmoHorpaduwms /
A. T. Tlozmees, 0. A. KysnemnoBa, M-Bo o0pa3oBaHus H
Hayku Poc. ®enepaunu, OI'BOY BIIO "IloBomxk. roc.
texHont. yH-T". Momxkap-Omna: III'TY, 2014. - 164 c. ISBN

A=A - Aar-A

https://portal.volgatech.net/b

ooks/Pozdeev_gidrodinamich

eskie_sredstva_obustroistva_
akvatorii_2014.pdf




1387-8. Dx3emmsipel: Bcero 1.

Ky3nenoBa, IOnus AmnatonbeBHa. CpeiacTtBa HHKEHEPHO-
9KOJIOTMUECKON  3alUThl HIDKHUX ObeOB THAPOY3IOB
[TekcT] moHorpaduss / FO. A. Kysuenoa; M-Bo
obpazoBanuss u Hayku Poc. ®enepamuu, ®I'bOY BIIO
"[MoBomxk. roc. TexHon. yu-1". Momkap-Omna: IITTY, 2014. -
259 ¢. ISBN 978-5-8158-1438-7. Dx3eMIuisipel: Bcero 1.

1/

https://portal.volgatech.net/b
ooks/Kuznecova_sredstva_in
zhenerno_ekologicheskoi_za

shiti_2014.pdf

HbsikonoB, Bmamumup IlaBnoBuu. VisSim + MathCad +
MATLAB. BusyanbHoe MareMaTH4YeCKOE€ MOIECIUPOBAHUE
[Texct] : [mpakt. pykoBoxctBo]| / B. Il. JIpsikoHoB. M.:

COJIOH-IIpecc, 2011. - 383 c¢. ISBN 5-98003-130-8.
OK3eMILIIPLL: Bcero 15.

15

[TopmneB, Cepreit  BnagumupoBud.  KommbroTepHoe
MOJICTTUPOBAaHUE (PU3NICCKUX CHUCTEM C HCIOIb30BAHUEM
nakera MathCAD [Tekct] : [y4e6. mocobue st CTyIEHTOB
nmea. By3oB 1o crnenumanbHocTH "HMHpopmaruka'] / C. B.
[Topmnes. 2-¢ u3p., pon. M.: I'opsuas nunus - Tenekowm,
2011. - 317, [2] c. ISBN 978-5-9912-0119-3. Dx3eMIUISApEHL:
Bcero 10.

10

Ilo3nees, Amnaronuii I'ennagueBuy. KowmmnexkcHoe
00yCTpPOMCTBO aKBATOPUN THUAPOTEXHUUYECKHX COOPYKEHHM
[Texcr] : ydeOHOe mocobue mo HampaBieHuio 20.04.02
"[IpuponooOyctpoiictBo U Bogomonb3oBanue" / A. T.
[To3nees, 0. A. Ky3nenoBa; MunucrepctBo oOpa3zoBaHus U
Hayku Poccuiickoit ®enepanuu, @I'BOY BIIO "[loBomxkckuit
roCyJapCTBEHHBIN TEXHOJIOTMYECKUI YHHUBEpCUTET".
WNomkap-Oma: TIT'TY, 2021. - 77 c¢. ISBN 978-5-8158-2269-6.
OK3eMILIApHL: Bcero 15.

15 /

https://portal.volgatech.net/b
ooks/Pozdeyev_Kompleksno
ye_obustroystvo_akvatoriy g
idrotekhnicheskikh_sooruzhe

niy_2021.pdf

IMPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBIE CITPABOYHBIE

CUCTEMEI

1.

HpO(l)CCCI/IOHaHBHBIC CIIPpaBOYHBIC CUCTCMBI TexaxcnepT

http://www.cntd.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHne

NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTo 000pyAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 212 (1) M®VY Canon i-Sensys MF 4410 (1),|CrpaBounas IpaBoOBas
[lepconanbubiii kommbiorep 3 Safe[cucrema  "KoHcynbTaHT
RAY 8333 (12), IIK ICL RAY/|Ilntoc", Microsoft Office
S902.1,x1maBuar. , MEIIIb,1aTd kopa|Standard, Arent Dr.Web,
3M,MOHUTOP ViewSonic 21,5"|Kommuiekt I'APAHT-
VA2248-LED (1), Kommnekr|Macrep, Kommext I1O
yaeonon mebemnu (1) JUISL PEIIeHUs] OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
Mathcad University
Classroom Perpetual - 40
2. 250 (1) Crenn nHbopMannoHHbli|CripaBoYHass ~ IpaBOBast
1700%1300%90 Kadenpa Bomubix|cuctema  "KoHcymbTaHT
pecypcos (1), Kommiekt yaebHo1 [Tmroc", Microsoft Office




mebenn (1) Standard, Areat Dr.Web,
Komnnexr I'APAHT-
Macrep, Kommiekr 110
AJi1 pCHICHUS OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
Mathcad University
Classroom Perpetual - 40

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBL ®OHJ OLEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIlpaBJICHBI HaA:

- YCBOCHHE TCOPETUYECKOTO MaTepuasia (00beM 3HAHWH, IITyOuHA YCBOEHHUS ), MPETYCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHE WH3jaratb MaTepuayl (YETKOCTh, T'PAMOTHOCTh H3JIOKEHHS MaTepuayia, TOYHOCTb U
MOJIHOTA BOCITPOU3BEICHUS YUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETUUCCKUE 3HAHUS TIPU PEIICHUH MPAKTHUECKUX 3aJaHHH.

Ixamnma OLCHUBAHUIA IMPEACTABIICHA HUKCE.

YpoBeHb
c(hopMUPOBAHHOCTH [[Ikana
Kpurepuu oniennBanus
JJIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHU
[Toporossiii OOyuvaromuiics ¥WMeeT 3HAaHUS OCHOBHOIO MarepHana,| yJaoBier-
YPOBEHb MPOSBISIET yMEHWE JIOTUYHO €ro u3jarartb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MaTepuala,
HEJO0CTaTOYHO MpPaBUJIbHBIE (OPMYIUPOBKH, HCIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUH IIPAKTUYECKUX 3aJaHUMN.

[IponBunyTteiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB M 3ajay, BJIAJACET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMAaMU UX BBIIIOTHEHUS

Bricokuil ypoBenb |OOyuaromuiicss riay0OKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTAaBJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAECTCS TEOpHUS C IMPAKTHKOW, NPU ITOM
oOyyaroluiics He  3aTpydHsieTcs C  OTBETOM  IpH
BUJIOM3MEHEHUH  3a/1aHUsl, CBOOOJHO  CIIpaBIIseTCS  C
3aJladyaMM, BONPOCAMM M JIPYTUMH BHJIAMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JUTEPaTypo, TNEePUOIUYECKUMH HU3JaHUSIMH, TPABUIBHO
O00OCHOBBIBACT MPUHATHIE pEIIEHHUs, CBOOOJHO BIIAJCET
Pa3HOCTOPOHHUMHU  HaBbIKAMH, MpPHUEMAaMHU  BBIOJIHEHUS
MPAKTUYECKUX paboOT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Tekymuit KOHTPOJIb YCIIEBAEMOCTH OOECTICUMBACT OIICHMBAHWE XO0Jia OCBOCHUS JHCIIHUILTAHBI
(MOJyJist) M IPOU3BOJUTCS C MPUMEHEHHEM TE€XHOJOTUM PEUTHUHTOBOI'O KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOopsAIoK cOCTaBlIeHUS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TIPOBEACHHSI MPOLEAYpPhl OICHUBAHWS BHUAOB JACSITENLHOCTH  OOydaromuxcs,
HaIpaBJICHHBIX HA OCBOCHHUE 3HAHWN, YMCHHI, HABBIKOB W/ WJIH OIBITA IEITEIBHOCTH, TI0




HaKOIMUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nosioxkeHueMm o cucreme PUTM B ®I'BOY BO
«IT'TY»

7.2. IlpoMexxyTouHast aTTeCcTalus 00yJaromuxcs
[TpomexxyTouHasi aTTecTanus OOy4yaroluXcs HamnpaBlieHa Ha OLIEHWBAHUE PE3YJIbTATOB OOY4YCHHS
[0 TUCIUILIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.

[lpumepsl THUIOBBIX KOHTPOJIBHBIX 3alaHWii W3 0a3bl (OHAA OICHOYHBIX CPEACTB IO
00pa30BaTeNIbHON NpOorpamMmme.

1. Oco0eHHOCTH NPOEKTHPOBAHUS COOPYKEHHMII KOMILJIEKCHOI0 00YyCTPOMCTBA AKBATOPHI T'MAPOTEXHHYECKUX COOPYKEHHI
ITo)

1.1. Ilepeuncnute 0OCOOEHHOCTH NPOEKTUPOBAHUS COOPY)KEHHH KOMIUIEKCHOTO OOYyCTpOWMCTBA aKBAaTOPHH TI'MIPOTEXHUYECKUX
COOPYKEHHUI.

1.2. laiiTe XapakTepHCTUKY METOJIOB POTHO3UPOBAHHUS COCTOSHUS aKBaTOPHI THAPOTEXHUIECKUX COOPYKCHHUI.
1.3. Kak onpenenstoTcst BOJIHOBbIE BO3CHCTBHS Ha COOPYKEHUS?

1.4. OnuImmTe TEXHOJIOTHIECKHE CXEMBI IS cOopa 3arps3HeHUH ¢ IOBEPXHOCTH aKBaTOPHH.

1.5. OnuImmTe METOIUKY ONpeeIeHHs] Harpy30K, eHCTBYIOIINX Ha OTPY)KEHHBIE B IIOTOK MPOQIIIH.

2. OCHOBBI BepPOSITHOCTHBIX IIPOLIECCOB

2.1. UznoxuTe METOANKY ampoKCUMAIIH CIy4aiiHBIX MIPOIECCOB KPUBOW BeposTHOCTH ['aycca.

2.2. Kak BBIUHCISCTCS CPEIHSS BEIMYHHA, CPEOHSS BEIMYMHA KBaJIpara, JUCICPCUS M CPEIHEE KBaIpaTHYHOE OTKIOHCHHE
ciydaiiHoro npouecca?

2.3. Kak paccuutarh (YHKIMIO IJIOTHOCTH BEPOSTHOCTH, AMCIEPCHI0 U CPEJHEKBAJPATHYHYIO OIIMOKY JETEpMHHHPOBAHHOTO
nporiecca?

2.4. laiiTe omucaHue crioco0a BEIYHUCIECHHIS aBTOKOPPEIISIIAN U B3aNMHOW KOPPEISLUH ABYX (DYHKITHIHA.
2.5. Kak Bbruucisercst pyHKIMN BEPOSITHOCTH 2-TO ropsiaka?

2.6. Kakum o6paszom omnpenensirorest TV -pa3mepHble QYHKIMH IUIOTHOCTH BEPOSTHOCTH?

2.7. JlaiiTe ompe/ieleHus] aBTOKOppeaupyroieil GpyHknueit u GyHKIme creKTpalbHON MIIOTHOCTH.
2.8. Omnpenenure COOTHOIICHUSI MEXKAY aBTOKOPPEISLIUE U CIEKTPaIbHOM MJIOTHOCTHIO.

2.9. JlaiiTe XapaKTepUCTUKY y3KO- M IIHPOKOIOJIOCHBIX IPOIECCOB.

2.10. OxapakTepu3yiiTe cmnoco0® HcciaeqoBaHUS (QYHKIIMH ABTOKOPPEISAIUH W BBIYUCICHHS MAaTEMATHYCCKOTO OXKHIAHUSI
Y3KOMOJIOCHOTO CIIy4aifHOTO Iporecca.

2.11. Kak omnpenensercs GyHKIUS IIMPOKOIOJIOCHOTO IPOIECCa CIEKTPATbHOH IUIOTHOCTH TTOBEPXHOCTH MOPS IPH IOJHOCTBIO
Pa3BUTOM BOJHCHUH?

2.12. Kak eraucisiercs 3¢ (heKTHBHAS BEICOTA BOJHEL, €€ CPESAHUI MIEPHUOJT M IepecedeHNs HyJIeBOM THHUN?

2.13. IlepeuncauTe 3Tamnsl aHaIM3a IepecedeHNit pacpeeNIeH sl TayCCOBBIX U Y3KOMOIOCHBIX CTy4aifHBIX MPOIIECCOB.
2.14. Kak BeluHcisieTCs pacupeaereHine MaKCUMyMOB I'ayCCOBBIX M Y3KOTIOJIOCHBIX CITy4alHBIX BETUYHH?

2.15. Kak onpenenstores: pacnpeeaeHuss MaKCHMYMOB CIIy4aiiHbIX IIPOLIECCOB 00mero Buaa’?

2.16. KakuMm nmapameTpoMm XapakTepu3yeTcsi OTHOCHTENbHAs CIIEKTpaibHas IUPUHA CUCTEMBI CITyYaiHbIX TPOLecCOB?
2.17. 3anummTe 3aBUCHMOCTS JUIS IBYXIIapaMeTPUIECKOTo pactpenenenus Beitbyma.

3. BoJIHBI H COCTOSIHMA AKBATOPHIi THAPOTEXHHYECKUX COOPYKEHMIt

3.1. Kakue MaTeMaTu4ecKue METOAbI UCIIOJIB3YIOTCS Ul ONUCAHUS IOBEPXHOCTHBIX BOJIH?

3.2. Kak BBIMHCISIOTCS HOTEHIMAT CKOPOCTH M (DYHKLUS TOKa YCTAHOBHUBILETOCS IIOCKONApaJUIENbHOTO MOTOKA HECKHMMAeMOM
JKHUIKOCTU?



3.3. Jaiite popMyity U BBIYUCIEHHS CPEHEH SHEPTUH BOTHEI DpH.

3.4. OnumuTe anrOpuTM CTATUCTUYECKOTO aHAIN3a JAHHBIX BOJHOBBIX H3MEPEHHUM.

3.3. IIpuBeauTe 3aBHCUMOCTH CKOPOCTH PACIIPOCTPAaHEHHs BOJIHBI OT €€ JUTHHBI U YaCTOTHI.
3.5. OnummTe METOAbI IPOTHO3UPOBAHUS BOJTHEHHS.

3.6. JlaiiTe XapaKTEepHCTHKY TEOPETHYECKHX PEUIeHHH ISl MEePUOAMYECKHX BOJH, HanboJee COOTBETCTBYIOIIUX AWHAMHYECKHM
YCJIOBHSIM Ha CBOOOJTHOM ITOBEPXHOCTH.

3.7. Kak cTposiTcst BOJHOBBIE NMPOMWIN M BEYHUCISIOTCS MAaKCHMaJIbHBIE CKOPOCTH W YCKOPEHHS YAaCTHUI] JKHIKOCTU IO JIMHEHHOU
Teopuu U Teopuu CTokca 5-ro nopsiaxa?

3.8. Kak BeIUHCIAIOTCS (DYHKIUH INIOTHOCTH BEPOSITHOCTH BETPOBBIX BOJIH?

3.9. YkaxuTe criocoObl BEIYUCICHHUS BBICOTHI BOJIH, CKOPOCTH YaCTHUIl M CIICKTPAIbHOM IJIOTHOCTH Ha OCHOBE TMOTEHIIHAIa CKOPOCTH
JIMHEHHBIX BOJIH.

3.10. Kakue craTucTHyecKre MapaMeTpsl HCIONB3YIOTCS A aHAJTM3a BOJIHOBBIX 3aluceii?

3.11. OxapakTepu3yiTe poib HOPMAITBHBIX M KacaTeIbHBIX HANPSHKCHHIA B 00pa30BaHHH BOJIH.

3.12. YkaxuTe crocod MoCTPOCHHS JHarpaMMbl paclipeIc/ICHHs TapaMeTPOB BETPOBBIX BOJIH 110 PO3€ BETPOB?
3.13. IIpuenure hopmyIasl BoIHOBOTO criekTpa [Inpcona—MockoBuia.

3.14. Jlaiite xapakrepuctuxy popmyisl crekrpa tuna JPKOHCBOIII.

3.15. Kak rimyOuHa BO/IBI BIMSET HA 00pa30BaHHUE BOJIH?

4. Cuji0Bble BO3/1eiiCTBHSI HA TOHKHE 3JIEMEHTBI

4.1. CocTaBpTe CXEMy Harpy3o0K, JEHCTBYIOMNX Ha MPUOPEIKHYIO KOHCTPYKIHIO.

4.2. Kak oOlleHMBaeTCs BO3JCHCTBHEC BOJH Ha KOJOHHY OCTOHHOTO TPABHUTAIIMOHHOTO COOPYXCHHUS C 3aJaHHBIM MOMEPEUYHBIM
ceuyeHueM?

4.3. Kak oueHHTHh BO3JEHCTBUE ABYXMEPHBIX JIMHEHHBIX BOJH (BOJMH DpH) 33JaHHOH 4YacTOTHl Ha TMOKYIO KOJIOHHY KPYrOBOTO
MOIIEPEYHOro CeYeHus?

4.4. Kak npon3BoauTCs ONpe/eIeHie HHEPIUOHHBIX K03((GHIMEHTOB CyMMapHOI CHJIBI BOJIHEHHS, AEHCTBYIONIEro Ha perpairy?
4.5. Kak BBIYHCIISIOTCS AMHAMHYECKHE CHIIBI TIPH CPBIBE BUXPEH C 2JIEMEHTOB KOHCTPYKIIUH TP BO3ICHCTBHU BOJIH?
4.6. YKaxute crocoObl OIIEHKH BO3JIEHCTBUSI BOJIH Ha TOPU30HTAJIBHBIA ¥ BEPTHKAIBHBIA 3JIEMEHTHI?

4.7. B 4eM cocTosIT 0COOEHHOCTH BOJTHOBOT'O BO3JICHCTBHS HAa CTAIMOHAPHBIE TOHKHE TIPETPaIbI?

4.8. Onmmmre criennUKy BOTHOBOTO BO3JEHCTBHS Ha MOIBIKHBIC TPETPAIBL.

4.9. KakoB xapakxTtep JHHUIA TOKa BOKPYT KOJICOIOIIETrocs IIHIHHApa?

4.10. M3o06pa3ute cxeMy B3aUMOIEHCTBUS 3JIEMEHTOB COOPY>KEHHUI TPH JEHCTBUU BOJTHEHHS.

4.11. Kaxue popMyibl ONPEAETIOT MPUCOSIMHEHHbBIE MacChl OKPY)KHOCTH U AJutUIca?

4.12. IlpuBeanTe 3aBUCUMOCTH CKOPOCTHOTO K03 hHIIHeHTa KPYTOBOro IIMINHpa B QYHKIMHK uucia PeliHonbaca.
4.13. B yeM COCTOAT 0OCOOEHHOCTH pacueTa HaKJIOHHBIX JICMEHTOB?

4.14. Kak Bpruucisiercs yuciao CTpyxaius A1 BUXpel, CPBIBAIOIINXCS C KPYTOBOTI'O IUIHHAPa?

4.15. Kax onpeznensiioTcsi HHEpIUOHHBIE K03()(GUIHUESHTHI IPU PEaKINH Tl Ha BOIHEeHHe?

4.16. IlpuBeauTe NMrHEAPU30BaHHYIO GopMyTy MopucoHa.

4.17. Kak BuxpeoOpa3oBaHHe BIUSAET Ha MOSBICHHE OOKOBOM CHIIBI, IPUIIOKEHHOU K 3JIEMEHTY?

4.18. OnumuTte pa3BUTHE BUXPEBHIX cienoB B GyHkuuu yncia Ketonerena—Kapnenrepa.

4.19. KakoBo BiIMsAHHE BBICOTHI BOJHBI HAa OTHOILICHHE OOKOBOW M MPOIOIBHOM CHIIBI?

4.20. Kak paccunuThiBaeTcsi M3rud MOAATIIMBON KOJIOHHBI O] AefiCTBUEM JIMHEHHBIX BOJIH?



5. JudpakuuoHHbIe siBJEHUS

5.1. Kaxk Boruucnsercs ko3¢p¢uuueHT 1udhpakiu MOBEPXHOCTHBIX BOJIH?

5.2. OnumuTe BOJHOBYIO CHCTEMY BOKPYT KPYTOBOTO IIMJIMHAPA.

5.3. Copmynupyiite rpaHUYHbIC YCIOBUS AJIs PEIICHUS 3a1a4u TU(paKIuy.

5.4. Kakumu MeToJaMH pacCUUTHIBAETCSI BO3JIEHICTBHE BOJIH HA OIMHOYHYIO KOJOHHY?

5.5. B 4eM cOCTOHT OTIMYNE NCXOIHOTO U IU(ParnpOBAHHOTO MONEH CKOPOCTEH IIPH BOJHOBOM JIBHKECHHHU?

5.6. Onummre cUCTeMy KOOPAWHAT M TPAaHWYHBIE YCIOBHS JUIS pacueTa BOJHOBOTO BO3JACHCTBHS Ha BEPTHKAIBHBIM KpPYroBoOii
HUIMHID.

5.7. Pacckaxure 0 CIEKTPpaIbHOM IPEICTABIECHUN CHIL.

5.8. Kak cocraBmnstoTcs rpadMKy CIEKTPAIbHBIX IIIOTHOCTEH CyMMapHBIX YCHITHI.

5.9. IlpuBeute 3aBUCUMOCTb HHEPLIMOHHON CHIIBI OT pajuyca IIIHHIPA.

5.10. Kak Beraucisrorcs 3Ha4eHus 3G (HEKTUBHBIX HHEPLIIHOHHBIX K0P (HUIHEeHTOB?

5.11. Kak nposiBIsIIOTCS BIMSHHE HETMHEHHOCTH 1 BSI3KOCTH IIPU pacueTe BOJHOBOTO JIEHCTBHS Ha OOBEKTHI?

5.12. Kak onpezenstoTcsl BOJHOBBIE CHIIBL, JCHCTBYIOIINE Ha MIOTPYKEHHBIE TeNla, B YACTHOCTH Ha BEPTHUKAJIbHO OPUCHTUPOBAHHBIC
Tena UINHAPUIECKOH (OPMBI.

5.13. Ilo KakuM 3aBHCHMOCTSM BBIYHCIISIOTCS TOPU30HTANBHBIC CHIIBI, ASHCTBYIOIINE COOTBETCTBEHHO Ha ONOPHYIO KOJOHHY M Ha
HOTPYKEHHOE OCHOBAHHUE B HATIPABIEHUU PACIIPOCTPAHEHUSI BOTHBI?

5.14. Kak BBIYHCIISIIOTCS BEPTUKAIBHBIC CHIIBI, AEHCTBYIOIINE Ha TOPU30HTATBHYIO TOBEPXHOCTD IIUIUHApPA?
5.15. [laiiTe XapaKTEpUCTHKY 3aBUCUMOCTEH [UIsl pacuera aeicTBus BoiaH CToKca 5-To MOpsiIKa Ha Tela MPOU3BOIBHBIX POPM.

5.16. B kakux ciy4asx OLEHKHM JUHAMHYECKOTrO JEHCTBHS BOJH MCIIOJIB3YIOTCS METOJbl MHTEIPATBHBIX YpaBHEHHWH W (QYHKIMH
I'puna?

5.17. Pacckaxute O NPUMEHEHHH METOJa KOHEYHBIX JJIEMEHTOB IPH PELICHHH 3ajad TEeYeHUs KUAKOCTH W JUI PEeLIeHHs 3amad
pedpakiyu 1 mudpakum.

5.18. PacckaxuTe O YHCICHHOM HHTETPHPOBAHWHU TPU PEIICHUH 3afadd AUPPaKIUH TapMOHHUYECKOW BOJIHBI, Haleraromeil Ha
OT/ICNIBHO CTOSIIYIO BEPTUKAIBHYIO [IMIHHAPUYECKYIO KOJIOHHY.

5.19. OuennTe BIUsSHIE TOAATINBOCTH OTIOPHON KOJOHHBI HA U3Ty4Y€HHE BOJH.
5.20. Kakum 06pa3oM B3aMMOJICHCTBYIOT TMHEHHBIE BOJHBI C IBYMsSI BEPTUKAIFHBIMH [AIHHIPAMH?

5.21. TlpuBenure 3aBUCHMOCTH AJS CHJI, NCUCTBYIOIIMX Ha IMJIMHAPHI, PACIIONIOKEHHBIC IOCIENOBATEIBHO BIOJb HAINPaBICHUSL
pacrnpocTpaHeHus: BOJIHBI.

5.22. JlaiiTe ompezaeneHue Cuil, ASHCTBYIOLUIMX HA LMIMHIPHI, PACHOIOKEHHbIE Mo yriaoM 60° K HampaBiIeHUIO PAaCIpPOCTPaHEHUs
BOJIHBI.

5.23. Kakue MaTeMaTH4eCKHE METOIbI HCIOIb3YIOTCS AJISl OLIEHKH B3aMMOJCHCTBIE MEXAY ABYMS LIMIHNHApaMu?

5.24. Kakue ¢ynkumn bBeccens, monydyeHHble Ha OCHOBE YpaBHEHHs I eNbMrojblid, HCIOJIB3YIOTCS MpPU aHAIM3€ BOJHOBBIX
MPOIIECCOB?

6. Bo3aeiicTBHe HA KOHCTPYKUMIO TeYEeHHUSI M BeTpa

6.1. Kak BBIYUCISIETCS CKOPOCTHASI COCTABJISIONIAS HATPY3KH Ha KPYTIIYIO CBAl0, 33JI€IaHHYI0 B JIHO PEKH MPH MTOCTOSIHHON CKOPOCTH
TeueHus?

6.2. ITpuBeauTe cxemMy B3aUMOIEHCTBUS 3JIEMEHTOB MPHU pa3IHUHBIX yuciax PeliHonbica.

6.3. Pacckaxkute 00 0COOCHHOCTSIX BEPTHKAIBHON CTPYKTYPHI YHCTO APEi(OBOro TeUeHMs.

6.4. IIpuBequTe cXeMy CTOSTMUX BOJH, 00pa30BaHHBIX HEIOABIKHBIM KPYTOBBIM IIMJIMHIPOM B PAaBHOMEPHOM ITOTOKE.
6.5. TlosicHuTE PUYIKHBI BUXPEBBIX CPHIBOB MPH 00TEKAHUH [IUIUHIPOB.

6.6. Kak onpezensercs ycunue BOIHOOOpa3oBaHUs, IEHCTBYIOIIEE Ha BEPTUKAIbHBINA IIUIUMHAP?



6.7. Kak onpenensiercss aMIUTUTYIHBIH KOY(OHUIMEHT BOIHEHUS HA TCUCHUH?

6.8. Kakue u3MeHeHHs NpeTepreBacT BOJHOBAsI CUCTEMA B YCIOBHIX T€UCHHS?

6.9. IlpuBeauTe CXEeMy B3aUMOJCHCTBUS TCUECHUS U AU(PArupOBaHHBIX BOJIH.

6.10. KakoBo BIusiHHE TEYCHHUS HA BHICOTY OTPa’KEHHBIX BOJIH?

6.11. Kaknm o6pa3om obpacTaHue TOBEPXHOCTH KOHCTPYKIIMY BOJHBEIMI OPTaHU3MaMH BIIMSIET Ha XapakTep ee 00TeKaHus?
6.12. OnmummTe N3MEHEHHEe CKOPOCTHOTO K03((HIMEeHTa COTPOTUBIICHHS B 3aBUCHMOCTH OT uncia PeliHonbca.

6.13. Kaxk Bpruucisiercs BennurHa ynucna CTpyxais B 3aBUCUMOCTH OT yKcia PeliHonbaca Ui Iagkoro HEMOJABIYKHOTO KPYTOBOTO
HUIUHgpa?

6.14. OnummTe MeXaHU3M pa3MbIBa TPYHTOBOTO OCHOBAHHMS BOJIM3H CTOSIIETO HA THE BOJIOEMA COOPYKEHHUSI.
6.15. [laiiTe OIeHKY BIUSHUS MYIbCUPYIOLIEH COCTABIIIONICH CKOPOCTH BETpa Ha KOJIeOaH!UsI THOKUX 3JIEMEHTOB KOHCTPYKIIHH.
6.16. 1300pa3ute KpUBYIO YHHBEPCAIBHOTO CHEKTPA FOPU30HTAIBHOH MyJIbCAILIMU CKOPOCTH (TIOPBIBOB) BETpA.

6.17. Kak ompeznensercss BeTpoBas Harpys3ka Ha IUIMHAPUYECKHE JIEMEHTHl MaJoro AWaMeTpa, INIOCKHE MOBEPXHOCTH, MIIOCKHE
3JIEMEHTHI C KPOMKOH, 0OpaIeHHOH B CTOPOHY BETPa, U OTIOPHBIE KOJOHHBI.

6.18. Kak omnpenemnsercs ¢popma nrrba omopHOH KOJOHHBI ITaTGOPMBI TPABUTAIIMOHHOTO THIIA?

6.19. Kax paccunthiBaeTcs yaapHas Harpyska B KaHaTe, COCIHMHSIONIEM IIaBydHe OOBEKTHI IPH BBEICHUH B JIC)KEHb HaKOIHTEIS
yHOpyroi sHepruu?

6.20. [IpuBeanTE pacUETHYIO CXEMY IUIaBy4ero 0OBEKTa C KAHATHBIMH OTIOPAMH.

6.21. Ykaxxute 0cCOOCHHOCTH CTaTHYECKUX YPaBHECHHUI paBHOBECHS IPH HAIMYUH IUIOCKOCTEH CHMMETPHH.
6.22. B 4eM cocTosIT 0OCOOCHHOCTH pacdeTa CHCTEMbI HEB3aUMOACHCTBYIOIINX 0OBEKTOB?

6.23. [laiiTe XapaKTEPUCTHKY YPAaBHEHUI JHHAMHUKH TUIaBYYHX OOBEKTOB C KAHATHBIMH OTIOPaAMH.

6.24. B yeM cocTOSIT 0OCOOCHHOCTH ypaBHEHHI JUHAMUKY TJIABYYUX O0BEKTOB [T YACTHBIX BUIOB KOJIeOaHuUiT?
7. KosieGanue cucTeMBbl ¢ OIHON CTeNeHbI0 CBOOO/IbI

7.1. JlaiiTe onpe/ieleHUE BRIHYKICHHBIX 3aTYXAIOIINX KOJICOAHUN CHCTEMBI.

7.2. IlpuBenuTe pelieHne ypaBHEHUS TAPMOHUIECKUX CBOOOIHBIX KOJIEOaHHI CHCTEMBI IIPY:KNHA — Macca.
7.3. Kak onpeaensrorcsi BHOpAIlMOHHBIE YCHIIHSA, ACHCTBYONINE Ha KOJCOATETbHYIO CHCTEMY?

7.4. Kakumu ypaBHEHHSAMH OTIpesieNsieTcs KonebaTeapHas cucTeMa ¢ AeMIpupoBaHreM?

7.5. JlaiiTe BEKTOpHOE IPENCTABICHUE AeMII(UPYIOIINX YCHITHHA.

7.6. IlpuBenute 3aBUCUMOCTD KOA(GHIIHEHTa TUHAMUYHOCTH U (pa30BOro yriia OT 4acTOTHI KOJIeOaHuit.
7.7. OnuummTe UCIOJIB30BaHNE KOMIUICKCHBIX MTEPEMEHHBIX I aHan3a KOJeOaH .

7.8. OxapakTepu3yiiTe HCIOIb30BaHUE CONPSDKEHHOTO MpeodpazoBanus Dypee 11t aHann3a KoJIeOaHui.
7.9. Kak BbIUHCII€TCS CIIEKTPaNbHas MIOTHOCTh CUJI U MEpEeMEICHUH.

7.10. Kak mpou3BOANTCS MPUIIOKEHNE PEIICHNH K CHCTEMaM C OJTHOU CTENEHBIO CBOOOIBL.

8. InckpeTu3anusi CUCTeM ¢ 6eCKOHEYHBIM YUCJIOM cTeneHeii cBo0OoabI

8.1. Yto Takoe MaTpHIIBI )KECTKOCTH U MacC COBOKYITHOCTH JIEMEHTOB?

8.2. 3anummTe ypaBHEHHE JUHAMUYECKOTO PAaBHOBECHS 3JIEMEHTA.

8.3. KakoBbI MaTpU4HbIe XapaKTEPUCTUKHU 3IeMeHTa?

8.4. Jlaiite popMyIMPOBKY XapaKTEPUCTHK CTEPKHEBOTO 3JIEMEHTA.

8.5. B ueM cocTosT 0COOEHHOCTHU pacyeTa IIIOCKUX 3JIEMEHTOB?

8.6. Kak onpenensercs OTKIMK CHCTEMbI Ha BHEIIHHE BO3MYILCHUA?

9. Peakuus KOHCTPYKIHUI Ha BHEIIHHE BO3elCTBUS



9.1. Kak onpezensercs peakius OTACIbHO CTOALICH KOJOHHBI HA BHEIIHYUE BO31eicTBUA?

9.2. KakoBa peakiys MHOTOOIIOPHBIX T'PaBUTAILIMOHHBIX COOPYKEHHI Ha BHELTHUE BO3ACHCTBHA?
9.3. Kak paccunteiBaeTcsi peakiys (epMEHHBIX COOPYKEHUI HA BHELTHUE BO3ACHCTBUA?

9.4. Kak mpou3BoUTCS pacyueT yCTaJOCTHOM MPOUYHOCTH COOPYKEHHUI Ha BHEIIHHE BO3IEHCTBUA?

9.5. Kak ocy1iecTBiseTcsl B3aUMO/IeIICTBUE COOPYKEHUS C TPYHTOBBIM OCHOBaHHEM?

Pacuemmnvie 3a0anusn:

1. BobluncrieHne CTATHCTHYECKUX XapaKTEPUCTHK BOJHOBBIX MPOLECCOB Ha aKBATOPHSAX BOJIOXPAHWIMII THAPOTEXHUYECKUX
coopyxenuii B MathCad;

2. OueHKa BOJTHOBOTO COCTOSIHHSI aKBaTOPHI THAPOTEXHUIECKHX coopyskenuit B MathCad;
3. Pacuer cHJI0BOTO BO3/ICHCTBUS HA TOHKUE JIEMEHTBI CO CTOPOHBI IOBEPXHOCTHBIX BOJIH BojoeMa B MathCad;
4. OmnpezeneHne BOJHOBBIX Harpy30K Ha HEMOABI)KHBIE M KoneOumomuecs tena B MathCad;

5. Pacuer Harpy3o0k Ha KOHCTPYKIMIO TeueHHs 1 BeTpa B MathCad;

Temamuka Kypcoswix padom :

1) AHanu3 ycoBuid TpaHCIOPTUPOBKH JIECHBIX TPY30B B KaMepe HAaKJIOHHOTO TPAaHCIIOPTHOTO CyIONOoabeMHUKA Ha akBatopun [ ' TC
2) PazpaboTka neco3anep:kuBatoreii 3ananu st 3aumtsl [ TC oT apeBecHOro MIaBHUAKA

3) Pa3paboTka 1 COBEpIICHCTBOBAHHE APAMETPOB TEXHOJIOTHUECKHUX CYOB IJIs 00yCTPOHCTBA BOLOXPaHUIIHILL

4) Pa3paboTka HaIIaBHOTO yCTpOIicTBa 11 cOOpa JPEeBECHOrO IIABHUKAB YCIOBUSIX YeOoKkcapcKkoro rupoysia

5) PaspaboTka cpeAcTB TMOBBIMICHHS SKOJOTMYECKOW OE€30MacHOCTH MPOKIAAKH JIMHEWHBIX COOPYKCHHI dYepe3 aKBaTOPHUH
BOJIOXPAHHIIHII

6) PazpaboTka METOIUKH pacdeTa HAIUIABHBIX COOPYKEHHH Ha KAaHATHBIX OMOPax JUIsl YCIOBHUH BOIOXPAHHMIIHII

[Tepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOYHOM aTTECTAllKU

1. OCoOEHHOCTH MTPOEKTUPOBAHUS COOPYIKEHHUH KOMIIJIEKCHOTO 00YyCTPOHCTBA aKBAaTOPHUH THAPOTEXHUUECKUX COOPYIKEHHUH.

2. XapakTepucTHKa METOJIOB IIPOTHO3HUPOBAHNUS COCTOSIHUS aKBATOPUH THIPOTEXHUIECKUX COOPYKEHHUI.

3. BoJsHOBBIE BO3/ICHCTBUSI HA COOPYIKECHUS.

4. TexXHOIOTHYEeCKHe CXeMBI I cOopa 3arpsi3HEHHH ¢ TOBEPXHOCTH aKBATOPHH.

5. MeTtonuka onpeneneHus Harpy30K, IeHCTBYIOIINX Ha MOTPYKESHHbBIE B TOTOK IMPOQHIIHN.

6. MeTto¥Ka anmpoOKCUMAIMK CIy4allHbIX IPOLIECCOB KPUBOH BeposTHOCTH [aycca.

7. CpenHsis BemM4MHA, CPEAHSS BEIHUMHA KBaJIpaTa, JUCIEPCHs M Cpe/iHee KBaApaTHYHOE OTKIOHEHHE CIy4aifHOro
npoiiecca.

8. OyHKIHS INIOTHOCTH BEPOSTHOCTH, MCIIEPCHS M CPeTHEKBAAPATHYHAS OIIMOKA AETEPMHHUPOBAHHOTO MPoLiecca.

9. ABTOKOPPEISLMS U B3aUMHAasi KOPPEISILHS IBYX (DYHKIIHH.

10. DYHKLIMU BEPOSITHOCTH 2-TO MOPSIKA.

11. TV-pa3mepHsle (yHKIMU IUIOTHOCTH BEPOSTHOCTH.

12. ABrokoppenupytomas GyHKIHA U QyHKIUS CIIEKTPaIbHOH ITIOTHOCTH.
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COOTHOIIIEHUS] MEKTY ABTOKOPPEIISIMEH U CIIEKTPaIbHON MIOTHOCTHIO.
V3K0- ¥ ITMPOKOMONIOCHBIE TTPOLIECCHI.
ODyHKIM aBTOKOPPEISAIMU U MATEMAaTHIECKOE OXKUJIaHUE Y3KOIIOJIOCHOTO CIy4aifHOTO Mmpolecca.

ODyHKIHS IHIPOKONIOIOCHOTO MPOIECcCca CIIEKTPaTbHON MIOTHOCTH TOBEPXHOCTU BOJIOEMA MPH TTOJTHOCTBIO PA3BUTOM
BOJIHEHUH.

D¢ dexTUBHAS BEICOTA BOJIHEI, €€ CPeTHUI MEPHOT U TIePeCcedeHHs HyIeBOH JIMHUH.

AHanu3 nepeceyeHni pacipeieNeHus TayCCOBBIX U Y3KOIOJIOCHBIX CIyYalHbIX IPOLECCOB.
Pacnpenenenue MakcHMyMOB IayCCOBBIX M y3KOIOJIOCHBIX CIy4aiiHbIX BEIUUUH.
Pacnipenenennss MaKCHMyMOB CITy4aiHBIX ITPOLIECCOB OOIIEro BUAA.

XapaKkTepUCTUKa OTHOCUTEIILHOH CHEKTPalIbHOM MUPHUHBI CUCTEMBI CIIy4aiHbIX IPOLIECCOB.
3aBUCHUMOCTb IJISI ABYXIIApaMeTPUUECKOro pacipeaencHus BeitOymna.

Mertoab! onucaHus NOBEPXHOCTHBIX BOJIH.

Tlorenmman ckopocTu ¥ GYHKIHUS TOKA YCTAHOBUBIIETOCS INIOCKOIAPAIIIEIFHOTO MOTOKA HEC)KUMAEMOM SKUIKOCTH.
Brruncnenue cpenHeii sHEprUK BOJIHBI DpH.

CraTHCTHYECKUH aHAM3 JaHHBIX BOJHOBBIX U3MEPEHHI.

3aBUCHMOCTh CKOPOCTHU PaclpOCTPAHEHUS BOJIHBI OT €€ JUIMHBI U YaCTOTHL.

MeTopI IPOTHO3UPOBAHHS BOJHEHHS.

TeopeTuueckue pemeHus Uis HepUOANYECKUX BOJIH, HAan00JIee COOTBETCTBYIONINX TMHAMUYECKAM YCIOBHSIM Ha
CBOOOJIHO TOBEPXHOCTH.

BoJtHOBBIE TPOQUITH 1 BBIYUCISIOTCS MAKCUMAIBHBIE CKOPOCTH U YCKOPEHHS YaCTHUIL )KUKOCTH 110 JINHEHHOW TEOpHHU U
teopru CTokca 5-TO TopsaKa.

(DyHKL[I/II/I TUIOTHOCTH BEPOATHOCTHU BETPOBBIX BOJIH.

CriocoObl BBIYHCIICHHSI BHICOTBI BOJTH, CKOPOCTH YACTHI] M CIIEKTPAJIbHOM TNIOTHOCTH HA OCHOBE TIOTEHI[HATA CKOPOCTH
JIMHEMHBIX BOJIH.

CratucTHdecKye mapaMeTpsl, HCTIOIb3yEeMBbIe IS aHAIN3a BOJTHOBBIX 3alHCEH.

HopmMmanbHble 1 KacaTelIbHbIE HANPSDKEHUs! IPU 00pa30BaHMH BOJIH.

JlmarpaMMBI pactpe/ieNIeHUs! TapaMeTpoB BETPOBBIX BOJIH MO PO3€ BETPOB.

®opMmyIsl BOJHOBOTO criekrpa [Iupcona—MockoBuua.

Dopmyis cnexrpa tuma JPKOHCBOII.

BrusiHue riryOUHBI BO/IbI HA 00pa30BaHuE BOJIH.

Cxema Harpy3ok, JeHCTBYIOMNX Ha MPUOPENKHYI0 KOHCTPYKITHIO.

BO3Hel>’ICTBHe BOJIH Ha KOJIOHHY 6eTOHHOFO I'paBUTALIMOHHOTO COOPYKEHUA C 3alaHHBIM ITONEPEYHBIM CEYEHUEM.

BozneticTBrie NByXMEpHBIX JMHEWHBIX BOJH (BOJH JpH) 33JaHHON YacTOTHI HA THOKYIO KOJIOHHY KPYTOBOTO HOIEPEYHOTr0
CEUEHHUS.

Muepuuonnsie k03¢ GUIHEHTH CyMMapHOH CHIIBI BOJHEHHUS, AEHCTBYIONETO HA IIPErpamy.
JluHaMHIYeCKUe CHIIbI P CPBIBE BUXPEH C 21EMEHTOB KOHCTPYKIUH P BO3JEHCTBUH BOJH.

Bo3zaelicTBre BoJIH Ha rOPU3OHTAIBHBIN U BEPTUKAJIBHBIN JIEMEHTHI.
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BonHoBoe Bo3aelicTBHE HA CTAllMOHAPHBIE TOHKUE IIPErpabl.

BonHoBoe Bo3aelicTBrE HA IOABUKHBIE IIPETPAIbL.

JIMHUM TOKa BOKPYT KOJICOIONIETOCs LIMIIHHApPA.

CxeMa B3aMMOJICHCTBHSI 2JIEMEHTOB COOPYKEHUH IIpU 1efiCTBUM BOJIHEHUSL.
IIpucoenuneHHbIe MacChl OKPYKHOCTH H DJUIUIICA.

3aBHCHMOCTB CKOPOCTHOTO Kod(duimenTa KpyroBoro nminHApa B GpyHkimy yucna PeitHonbca.
Oco0eHHOCTH pacueTa HaKJIOHHBIX 3JIEMEHTOB.

3aBucumMocts uncia CTpyxas Al BUXPEH, CPBIBAIOIIUXCS ¢ KPYTOBOTO LIMIMHIIPA.
MuepunonHbie K03 GHUIUESHTHI IPH PEAKIUH T Ha BOJHEHHUE.

JluneapuzoBanHas popMyina MopurcoHa.

Brustane BuxpeoOpa3oBaHus Ha MOSBICHNE OOKOBOM CHIIBL, TPUIIOKCHHOM K DJIEMEHTY.
PasButne BUXpeBbIX cieioB B GyHKmy gncna Kelonerena—Kaprenrepa.

Brnustaue BBICOTHI BOJIHBI Ha OTHOIIEHHE OOKOBOH M MPOIOJIBEHOMN CHIIBL.

M3rub nogarivBoil KOJIOHHEI O] AEMCTBHEM JIMHEMHEBIX BOJIH.

Koaddumuent nudpaknum moBepXHOCTHBIX BOJH.

BonzoBas cuctema BOKpyr KpyroBoro IUIMHApPA.

I'pannyHbIe yCIOBUS IS pEIICHHS 3a1a491 AU PAKIIUH.

Pacuer Bo3zeiicTBHE BOJH HA OJJUHOYHYIO KOJIOHHY.

HcxomHoe u auparupoBaHHOE MO CKOPOCTEH P BOITHOBOM JIBHYKEHHH.

CucreMa KOOpAUHAT ¥ FPaHUYHBIE YCIOBUS AJIs pacdeTa BOJIHOBOTO BO3AECHCTBUS Ha BEPTUKAIbHBIM KPYroBON LIUIUHAD.
CriekTpasibHOE TIPECTaBICHHUE CHIL.

I'paduku ciekTpaibHBIX IIOTHOCTEH CYyMMAapHBIX YCHITHIA.

3aBUCHMOCTh MHEPLUOHHOH CHIIBI OT pajuyca LWIUHAPA.

3HaveHust 5 PEKTUBHBIX HHEPIUOHHBIX KO3()(QUIIHEHTOB.

BrusiHie HEMMHEIHOCTH U BA3KOCTH MPH BOJHOBOM JCHCTBUU HA OOBEKTHI.

OmnpeneneHye BOJHOBBIX CHJI, JEUCTBYIOIUX HA IOTPYKEHHBIE T€JA, B YACTHOCTH, HAa BEPTUKAIIBHO OPHUEHTUPOBaHHBIE
Terna WINHAPUIECKOH (OPMBIL.

3aBUCUMOCTH TOPU3OHTAJIbHBIX CHUIL, HeﬁCTByIOIIII/IX Ha OINIOPHYIO KOJIOHHY U Ha MOTPY>KEHHOE OCHOBAHWE B HAIIPaBJICHUN
pacnpoCTpaHCHUA BOJIHBI.

Brrancnenne BepTHKAIbHBIX CUJI, EHCTBYIOIUX Ha TOPU3OHTAIBHYIO IOBEPXHOCTH LIMIIMHPA.
3aBUCHMOCTH JUTS pacueTa AeicTBrs BOJIH CTOKCa 5-T0 MOpsIKa Ha Teja MPOU3BOIBHBIX POPM.

OtneHKa THHaAMUYECKOT0 JIeHCTBHSI BOJH HAa OCHOBE METOJIOB MHTETpajIbHBIX YpaBHeHHH 1 GyHKimK [ puna.
MeTo KOHEUHBIX JIEMEHTOB JJISI PEIICHUH 33124 TEYCHUS XKHUIKOCTH, pehpakuy U TUPPaKIHH.

UYucnennoe UHTErpUpOBaHUC IIPpU PCHICHUHN 3aJa4U [II/Iq;)paKIII/II/I FapMOHH‘IeCKOﬁ BOJIHBI, HaGera}omeﬁ Ha OTACJIBHO
CTOSIINYH0 BEPTUKAIBHYIO NUJIMHAPUICCKYIO KOJIOHHY.

Bausinue momatauBocTH OHOpHOP'I KOJIOHHBI Ha U3JTy4Y€HUE BOJIH.



78. B3anmozelicTBue TMHEHHBIX BOJH € IByMS BEPTHKAJIbHBIMU LHUIHHAPAMU.

79. 3aBUCHMOCTB JUTS CHJI, IEUCTBYIOIIMX Ha MIHHIPHI, PACTIONIOKEHHBIE IOCIEeI0BATENFHO BIOJIb HATIPABICHHS
pacIpocTpaHeHHs BOJIHBL.

80. Cuutsl, IeHCTBYIONINE Ha HWIMHIPHI, PACIIONOKEHHBIE MO yriioM 60° K HallpaBJICHUIO PACIPOCTPAHEHHS BOJIHBL.

81. MartemaTH4ecKie METOIbI OLIEHKH B3aUMOCHCTBHS MEKLY IBYMS LIIIHHIPAMH.

82. Oynkin beccens, moimydeHHbIe Ha OCHOBE ypaBHEHHS | eIbMroiiblia, HCIOIB3yeMble TP aHAIN3€ BOJHOBBIX IPOIECCOB.
83. CKOpOCTHAs COCTABIIIONIAs HATPY3KH Ha KPYTIIYIO CBalO, 3a/ICJIaHHYIO B THO PEKHU IIPU HOCTOSHHOM CKOPOCTH TEUCHHMS.
84. Cxema B3aMMOJEHCTBHS 2JIEMEHTOB IIPU Pa3iIMIHBIX uciax PeifHombaca.

85. BepTukanbHas CTpYKTYphl YHCTO APE(POBOTo TEUECHHS.

86. Cxema CTOSTYHX BOJIH, 00pa30BaHHBIX HETIOIBIDKHBIM KPYTOBBIM LIMJIMHIPOM B PABHOMEPHOM ITOTOKE.

87. TIpuYMHBI BUXPEBBIX CPHIBOB IPH OOTEKAHUH LIUJIMHIPOB.

88. VYcunue BoIHOOOpa3oBaHMs, IEHCTBYIONIEE Ha BEPTUKAIBHBIA IIMIHH/D.

89. AMIIIUTYHBIH KO3 )UIMECHT BOIHEHHUS Ha TCUCHHH.

90. BoHOBas cHCTEMA B YCIIOBHAX TEUEHUS.

91. BsaumoelicTBrE TeueHUs U TU()ParupoOBAHHBIX BOJH.

92. BrnusiHue TeueHuUs Ha BBICOTY OTPa)KEHHBIX BOJIH.

93. O6pacTaHue MOBEPXHOCTH KOHCTPYKLMU BOJHBIMU OPTaHHU3MaMH.

94, H3MeHeHre ckopoCTHOTO K03 (HUIIMEHTa CONIPOTHURIICHHS B 3aBHCUMOCTH OT uunciia PeiiHonbaca.

95. Benuunna yncna CTpyxains B 3aBUCHMOCTH OT yKciia PefiHOIBACA ISl [J1aIKOTO HEMOABHKHOTO KPYrOBOTO LIMIIMHADA.
96. MexaHH3M pa3MbIBa IPYHTOBOTO OCHOBAHHS BOJNM3H CTOSIIIETO Ha JHE BOJJOEMA COOPY)KEHHSI.

97. Brustane mynscupytoleit cocTaBIsIONIeH CKOPOCTH BeTpa Ha KoJieOaHusl THOKHUX 3JIEMEHTOB KOHCTPYKIIUH.

98. YHUBepCanbHbIH CIIEKTP FOPU30HTAIBHOM MyJIbCAIIMH CKOPOCTH (TIOPBIBOB) BETPA.

99. BerpoBas Harpy3ka Ha IMJIMHIPUYECKUE JIEMEHTBI MAJIOTO TUaMETPa, INIOCKHE IIOBEPXHOCTH, IIOCKUE DJIEMEHTHI C

KPOMKOI4, 00paIlleHHOH B CTOPOHY BETPa, U OMIOPHBIE KOJIOHHBI.

100. M3ru6 onopHoii KOJIOHHBI MIAT(OPMEI IPABUTALUOHHOTO THIIA.

101. VY napHast Harpy3Ka B KaHaTe, COSIUHSIONIEM IUIaBy4Yne 00bEKThI IPU BBEICHUH B JISKCHb HAKOIUTEISI yIPYTroif SHEPIU.
102.  PacueTHas cxema IIaBY4Ero 0OBEKTA C KAHATHBIME OTIOPAMH.

103.  Crartuueckue ypaBHEHUs PABHOBECHS TIPH HAJIMYMHU IUIOCKOCTEN CUMMETPHH.

104.  OcobeHHOCTH pacueTa CUCTEMBI HEB3AMMOIEHCTBYIONMMX 0OBEKTOB.

105. VpaBHeHHUs! JUHAMUKH TUIABYYMX OOBEKTOB C KAHATHBIMH OTIOPAMH.

106.  OcobeHHOCTH ypaBHEHWMI TMHAMUKH TIABYIUX 0OBEKTOB JUIS YACTHBIX BHIOB KOJNEOAHHUH.

107.  BuHykXIeHHBIE 3aTyXalOMIUE KOJIEOAHHS CUCTEMBL.

108. VpaBHEHHs! TApPMOHMYECKHX CBOOOHBIX KOJEOAHUIT CHCTEMBI PYKMHA — MAcca.

109. BuOpaluoHHbIE yCUIIMS, TEHCTBYIOIIME Ha KOJIEOATENLHYIO CHCTEMY.

110. YpaBHEeHUS K01e0aTEILHON CUCTEMBI C JIEMIT(UPOBAHUCM.



111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.

BekTopHoe npencraBieHue AeMIQUPYIONUX YCHUITHIA.

3aBuCHMOCTh KO3 GHIMEHTa THMHAMUYHOCTH U ()a30BOTO YIiIa OT YacTOTHI KOJIeOaHHI.
Hcnonp30BaHNe KOMITIEKCHBIX EPEMEHHBIX JUIS aHAIIM3a KoeOaHUH.
Vcnionp3oBanue conpspkeHHOTo npeodpasoBanus Oyphe i aHam3a KoiaeOaHui.
CriexTpanpHas IIOTHOCT CUJI M TIEpEMEIECHHUI.

[punoxenue penreHuit K CHCTEMaM C OJJHOH CTENICHBIO CBOOO/IBL.

Marpuibl ’K€CTKOCTH ¥ MacC COBOKYITHOCTH JIEMEHTOB.

YpaBHeHUE JUHAMHYECKOTO PAaBHOBECUS 2JIEMEHTA.

MarpuyHble XapaKTepUCTHKU 3JIEMEHTA.

DopMynHpoBKa XapaKTEPUCTUK CTEPIKHEBOTO JIEMEHTA.

Oco0EHHOCTH pacdeTa IIOCKHUX 3JIEMEHTOB.

OTKJIUK CUCTEMBI Ha BHEIIHHE BO3MYILCHUS.

Peaknus oTnenpHo crosmel KOJOHHBI HAa BHEIIHUE BO3AEHCTBUS.

Peakiyst MHOrOOnOpHBIX IPaBUTALIMOHHBIX COOPYKEHUM Ha BHEIIHNE BO3/CHCTBUSL.
Peakmust pepMeHHBIX cOOpyKeHHI Ha BHEITHHE BO3ACHCTBHS.

Pacuer ycranoctHOI NIpOYHOCTU COOPYKCHUI Ha BHELTHUE BO3ACHCTBUS.

B3aumogeiictBrue coopyKeHUs ¢ TPyHTOBBIM OCHOBAHHEM.



