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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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OCHOBbBI AJUIMCTUKHA U ASPOANHAMMKHN CPEICTB ITOPAJKEHUSA
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MOATOTOBKU
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®opma obyueHus
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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)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa E3 CPE/ICTBA TTOPAXKEHUSA 1 BOETIPUTTACHI
Kspt Bopuc 3BanbioBuy, 4.T.H., ipodeccop, 3aBeyromiuii Kadenpoi

Kadenpa E3 CPECTBA ITOPAKEHMA N BOEITPUITACEHI
[NaBnoB fIpocnaB Onerosuy, crapiivii mpernosaBaTesib

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpammel E3 CPEJICTBA ITOPAXKEHUSI U BOEITPUITIACHI

3apenyromui kadezapoit Kaprt b.3., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

E3 CPEJCTBA IIOPAXKEHUS 1 BOEITPUITACHI

3aBepytomuii kKadeapoii Kapt b.3., A.T.H., mpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBbBI BAJUVIMCTHUKU 1 ASDPOJUHAMMUKUN CPEJCTB ITOPAJKEHIA

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:

I[ICK-20 — crocobHOCTE OCYIIeCTBAATE MPOGeCCUOHANbHYI0 [esSTeNbHOCTE W TPUMEHSTb MeTOAbI
MareMaTH4yeckoro MoZenrpoBaHusi 0oeBoil 3¢ GeKTHBHOCTH, HaZeXHOCTH, Oa/UIMCTHUKH, a3pOAWHAMUKH,
B3pbIBa, BLICOKOCKOPOCTHOTO y/iapa, KyMY/ISILIUM, HallpsbKeHHO-1e(OpMUPOBAaHHOTO COCTOSTHUS U pa3pylieHust
KOHCTPYKI[MI OOEMNpHUIacoB, a TakXKe COMYTCTBYIOIIMX B3pbIBHbIX TEXHOJOTMH M TEXHOJIOTHUH JBOHHOIO
Ha3HaueHUs

@DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYDKEeHHe C/lelyIOLIUX pe3y/sTaToB 00pa3oBaHust:
IICK-20

3HAHUA:

Ha YpPOBHe Ipe/ICTaBJIeHHI:

* (pr3KKO — MexaHuuUeCKue MPUHLUIIEI COCTaB/IeHNs] MaTeMaTHueckKix Mogenei asrkenus AC u P no
TPaeKTOpWH, TPUOMDKeHHO—aHA/MTUUECKHe W UKMCIeHHbIe MeTOZAbI pacyeTa Oa/yIMCTUYECKUX 3/1eMEHTOB
JBIKEHWsI CHapsZioOB ¥ paKeT, BK/IOYasi HeOoOXOAWMble UKC/IEHHbIe MeTOJbl WHTEIPUPOBAHUS CHUCTEM
IuddepeHMaNbHBIX ypaBHEHUN [IBIDKEHHs, MeTOZAbl pacueTa TpaeKTOpDUM CHapsSloB M pakeT, pacueTa
a’poJMHaMUYeCKUX XapaKTepUCTHK BpalllalolUXCs U OIepeHHbIX CHapsA[OB W pakeT, TMPOTHO3UPOBAHHS
KyYHOCTH Y TOYHOCTH CTPEe/bObI, TPAeKTOPHBIX U3MepeHUI;

* MeTOZbI pacueTa a3poArHaMruyeCcKux xapakrepuctuk AC u P;

* MaTeMaTWUeCKre MOje/d, ornuchiBatoiue ¢yHkuronrpoanve AO u PATT u MeTomwsl pelieHUs
OanmMCTUYeCKUX 3ajiau; MPOrpaMMHOe obecrieueHre pellleHurs 3a/iad adpPOAVHAMHUKYA M BHEIIHeH 0anIuCTUKu
AC u P u BHyTpenHeit bannmvctukua AO v PTT.

Ha YPOBHE BOCIIPOU3Be/IeHUs:

* OCHOBHBIe CUCTeMbI KOOPJMHAT, UCII0/Ib3yeMble /IJIs1 ONTUCaHuUs ABKeHus JIA;

* OCHOBHBIE 3aKOHbl MeXaHWKW W a3pO/IMHAaMMKH, TOJIOKeHHble B OCHOBY H3y4YaeMbIX MeTO/0B
a3pO/IMHAMUKY, BHEIITHEH U BHYTPEHHeH 0a/lTUCTHKY;

* (hyakmonrposadue AO v PITT, neprozb! QyHKLMOHMPOBAaHUS M XapaKTepHbIe TapaMeTphl /s HUX;

* CHJIBI U MOMEHTBI, JelicTByto1Me Ha JIA nipu ABWwKeHUH B cTBosie (I1Y) 1 Ha TpaekTopuy;

Ha ypOBHe ITOHUMaHUsI:

* ycioBus, oOecrieyrBaroliie YCTOWYMBOCTb IPaBWIbHOCTh /IBIDKEHUsSI CHapsiloB M pakeT IIO
TpPaeKTOpUH;

* xapakTtepuCTUku coBpemeHHbIX AO u P TT u nepcrieKTyBHbIE ITyTH UX COBEpLIEeHCTBOBAHNS;

* OCHOBHI BHyTpeHHel bammictuku AO u PIOTT;

YMeHuA:

TeopeTUYecKue:

* CTPOUTH (pr3nuecKue U MaTeMaTudeckue mogenu ootekanust AC u P;

* M0/1b30BaThCsl CIIPABOYHBIMU MaTepuajaMd U MakeTaMW IPUKIa[HBIX [IPOrpaMM MpU IIPOBeeHUU
pacyeTos;

* TI0/Iy4YaTh MCXOZHYI WH(OPMALMIO [/ TPOEKTUPOBAHUSI CHApSiJOB U OOeBBIX YacTell pakeT Ha
OCHOBe aHa/IM3a pelleHNH 3a/lau BHeIIHeH ¥ BHyTPeHHeH 0a/TMCTHKY.

MpaKTh4ecKue:

* oIpejie/IsiTh Ha OCHOBe IIOCTPOEHHbIX MOZle/ieli aspojuHaMUueckue xapakrepuctuku AC u P;

* pa3pabarbiBaThb MareMaTHueckve MOJeNH, aJrOpUTMbl M TIPOrPaMMbl PAacUueTOB XapaKTepPUCTHK
newkenust AC u P;

* dopmupoBath TpeboBaHUA K KOHCTpykiumu AP, AO, P, TTY, obecrieuvBaoiyie yCTOWUMBOCTb U
TPaBUWILHOCTB JIBWKEHHS TI0 TPaeKTOPUY;

* peluark 3afauv BHyTpeHHel Oanmictuku AO u PATT;;

HABbIKU:

* KCII0/Ib30BaHMUE MO/TyUYeHHBIX 3HaHUH 110 a3pPOAMHAMUKe, BHEIIIHeH ¥ BHyTPeHHel 0a/l/IMCTUKe B CBOEH
npodeccuoHaNIbHON [1esITeNbHOCTH;

* TIPOW3BOZIUTL UMC/IeHHOE pellleHre 3aJiau a’dpPOAWHAMHUKM M BHeIIHeH 0a/ymMcTUKH OOoemnpHIiacoB U
BHyTpeHHeli 6amuctuku AO u PATT;

* WCII0/Tb30BaTh TUIIOBOE MPOTPaMMHOTO 00ecTieueHUsl PellieHHst ITHX 3a7ad;

* B/Ia/IeTh METOZIaMH TTO/TyUYeHHs PalMoOHaIBHBIX Oauctudeckrx pemtennii AC u P, AO u ITY paker c
PATT c ToukH 3peHus obecrieueHust Tpe0yeMbIX 3HAaUeHHH OCHOBHBIX ITPOEKTHBIX ITapaMeTpOR.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucyunmiaa OCHOBBI BAJVIMCTUKU 1 ASPOAUHAMMKUI CPEJICTB ITOPAJKEHUMS
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
[IporpaMMsl IIOATOTOBKY 10 HarpasieHuto 17.05.01 boenpunach! u é3pbléament.

CogepkaHve IUCLUIUIMHBI ABISeTCs jJorudeckuM rnpogosskenreM auciviuiid: TEOPETUUYECKASA
MEXAHUWKA, BBEJEHUE B CIIEIIMAJIBHOCTD, BBICHIASI MATEMATHUKA, ®U3UKA,
NMHO®OPMALIMOHHBIE TEXHOJ/IOI'MA U ITPOI'PAMMUWPOBAHMUE.

Cojep>kaHWe  JUCLMIIMHBI  SIB/ISIETCSI  OCHOBOM  /jia  ocBoeHus auciuiivH: BOEBASL
IPDPEKTUBHOCTDb CPEJCTB IIOPAXKEHUSI W BOEIIPUIIACOB, MH®OPMAIIMOHHBIE
TEXHOJ/IOI'nn PN ITPOEKTNPOBAHUN, METO/JbI MATEMATNYECKOI'O
MOJIEJTMPOBAHUSI CHUCTEM APTWUIEPUMCKOI'O, PAKETHOI'O ¥ BOMBOBOI'O
BOOPYXEHHUSA, HAJJEXXHOCTh W BE3OIIACHOCTH BOEITPUIIACOB U B3PBLIBATEJIEN,
TEXHOJIOI'US ITPON3BOJACTBA CPEJACTB ITOPAKEHUA n BOEITIPUITACOB,
SKCIIEPUMEHTAJIBHAS TA3OJVUHAMUKA.

Hpe,ELBapI/ITGIIbeIe KOMIIeTeHILIH, CCI)OPMI/IPOBEIHHI:IE y 06yqa}0Lueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ OIIK-1 — CniocobeH MOHMMATB LM U 3a/ja4y MH)KeHePHOH /iesiTe/TbHOCTH B COBPEMEeHHOM HayKe U
TIPOM3BO/ICTBE

¢ OIIK-2 — CrniocobeH caMoCTOSATeTEHO IPUMEHSITh TIPHOOpeTeHHbIe MaTeMaThyecKue,
eCTeCTBEHHOHAyUHble, COL[Ma/IbHO-5KOHOMUYECKHe U NPpodeCcCHOHa/IbHble 3HaHUS /1S pellleHNs]
WH)KeHePHBIX 3a/,a4

¢ OIIK-6 — CrniocobeH UCIOMb30BaTh B MH)KEHEPHOU IeATETbHOCTH METO/IbI, CTIOCOOBI U Cpe/iCTBa
TIOJTyYeHHs, XpaHeHws1, epepaboTKy MH(POPMALIK C UCTIONb30BaHUEM COBPeMeHHBIX HH(OPMaIMOHHBIX
TeXHOJIOTU

e OIIK-7 — CrniocobeH aHamM3UPOBaTh TeKYIIee COCTOSIHHE U TeHAEHIUM Pa3BUTUSI OPY>KHUSI U CUCTEM
BOODY)KeHUsI

¢ OIIK-8 — CriocobeH MOHMMaTh MPUHLIUIIBI PA00THI COBPeMEHHBIX MH(OPMaIMOHHBIX TEXHOJIOTHI 1
HCII0/1b30BaTh UX i/l PelleHus 3a/,a4 podeCcCcuoHaIbHOM [esaTe/lbHOCTH

¢ TTK-94 — criocobeH K yTrpaBieHUI0 HHPOPMaLVel U JaHHBIMH, TTOUCKY UCTOYHUKOB MHGOPMAIVU U
JJaHHBIX, BOCIIPUSITHIO, aHaJIU3Yy, 3alIOMUHAHKIO U Tlepejjade HHPOPMAaLIMK C UCII0/b30BaHeM LU(PPOBbLIX
CpeJCTB, a TaKXKe C TMOMOILIIbIO aTOPUTMOB TpY paboTe C TIOMyYeHHbIMU U3 Pa3/IMUHBIX UICTOYHHUKOB
JIaHHBIMM C 11e/1bI0 3QQeKTUBHOTO UCTI0NIb30BaHUs M0/TyueHHOM nHGOpMaLUH AJIs pellleHus 3a/1ad

¢ YK-6 — CniocobeH orpe/ie/isiTh ¥ Peasn30BbIBaTh PHOPUTETHI COOCTBEHHOM AesSTebHOCTU U CIIOCOOBI
ee COBepIIeHCTBOBAHMS HA OCHOBE CaMOOL|eHKH 1 00pa30BaHusl B TeUeHHe BCei JKU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

IIpaKkTHUYecKHe
3aHATHSA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-20

Paspaen 1. O61yue cBefleHus 0 siBeHuH BbicTpena. 1.1. CoaepikaHye BHyTpeHHe#
Gammctuky. 1.2. SIBnenue Beictpena. 1.3. [lipoguHaMuueckye Kpusbie. 1.4.
XapakTepuCTHKH IOPOX0BOro 3apsza. 1.5. MexaHnsm ropenus rnopoxa. 1.6. 3akoH ckopocTu
TOpeHus 110poxa.

14

[=2]

Paspen 2. O6pa3oBaHue MOPOXOBEIX ra3os. /laB/ieHHe MOPOXOBBIX ra3oB B OCTOSTHHOM
o0beme. 2.1. TIpUXoz MOPOXOBBIX ra30B. 2.2. 3ak0OH 00pa30BaHMs IOPOXOBbIX I'a30B. 2.3.
Kosddurment nporpeccuBHOCTH ropoxa. [laBieH1e NOpoXoBbIX ra30B B MOCTOSHHOM
obbeme. 2.4. Tekylljee [jaB/ieHre TIOPOXOBBIX ra3oB. 2.5. [To/iHOe MHUpoCTaTHUeCKOe JaB/eHne.
2.6. 3aBUCMMOCTb /laB/IeHHsl OT BpeMeHH.

14

Pazpaen 3. IlpefBapuTe/IbHBIN EPHOA SIB/IEHHs BhICTPena.BpesaHue BefyyX M0sICKOB B
Hape3bl. 3.1. Oco6eHHOCTH NpeBapUTeILHOTO TIeproza. 3.2. BocriaMmeHeHe TOPOXOBOro
3apsizia. 3.3. Pacuer nipeaBapuTesibHOro nepuoza. 3.4. Oco6eHHOCTH mpoLiecca Bpe3aHust. 3.5.
KoHTakTHbIe HanpsbkeHUs! Befy1iero nosicka. 3.6. Cuia COnpoTHUB/IeHNs] Bpe3aHHI0.

14

Pa3pen 4. ITocTynare/ibHOe JBH)KeHHe NPOAYKTOB ropenusi. /IBikeHne cHapsja B
KaHaJe cTBoJa. 4.1. OcHoBHble fomnyieHust. 4.2. PacripesiesieHre CKOpOCTeil POAYKTOB
ropenus. 4.3. PacnipezienieHue sjaBieHnii poAlyKToB ropenus. 4.4. bannictuueckoe fapneHue
TOPOXOBBIX I'a30B. 4.5. YpaBHeHUe MOCTYIaTe/IbHOro JABWKeHus. 4.6. YpaBHeHue
BpalLare/bHOro JBrkenus. 4.7. HopmasnbHas peakuusi 60eBoii rpanu Hape3a. 4.8.
KoadduipeHnT GpuxkTrBHOCTH.

18

12

Paspen 5. PacivpeHne nopoxoBbix ra3oB. [laBneHue ¢opcupoBanus. 5.1. OcHoBHOe
ypaBHeHHe MUPOAMHAMHUKH. 5.2. PaboTbI coBepliiiaeMble TOPOXOBBIMH Ta3aMu. 5.3.
IpenenbHast CKOPOCTb CHapsiAa. 5.4. Pu3nuecKas Moesb sSBeHUs BeICTpesa. 5.5. Criocobb
yueTa rep1ozia opcrpoBaHusl.

18

12

Paspen 6. OcHoBHas 3ajjaua BHyTPeHHelH 0a/UIMCTHKH. AHA/IATHYeCKHIA MeToj
npodeccopa Ciayxonkoro. 6.1. CricTeMa ypaBHeHui pu aprymeHTe t. 6.2. PereHue
ypaBHeHHH BO BTOpoM nepuoze. 6.3. Crucrema ypaBHeHHii TIpY aprymeHTe z. 6.4.
VIHTerpupoBaHye CUCTeMbI YpaBHEeHNH B IIepBOM IepHoze.

18

12

Paspen 7. BHyTpeHHss 6a/l/THCTHKA PeaKTHBHOTO ABHTaTe/isi Ha TBEP/IOM TOITHBe.
/laBneHne nopoxoBbIx ra3os B Kamepe PATT. 7.1. [IpyHLMN peakTUBHOTO ABIKeHUs. 7.2.
OctoBHble niporieccel B PATT. 7.3. Cucrema ypaBHeHuii BHyTpeHHel 6amctik PATT. 7,4.
PaBHOBeCHOe /jaB/ieHHe NTOPOXOBBIX ra3oB. 7.5. PacueT JaBneHust NOpPOXOBbIX Ia30B B
OCHOBHOM ITIepuo/e.

12

Bcero 3a 6 cemecTp

108

68

34

34

40

50

Paspen 8. IIpeaMeT U MeTo BHelHelH 6aiMcTHKH. PH3HKO-MeXaHHUeCKHe 0CHOBBI
MoJe/up ABH cHapsja B armocdepe 3emun. 1.1. TIpeamet, 3agaun u
CTPYKTypa Kypca BHellIHel 6a/mcTuKi. OCHOBHbIE TIOHATHS ¥ 0603HaueHust. VIHepLpaibHble
Y HenHepLMa/ibHbIe, Fe/IMOLIeHTpUYecKas M reolieHTpuUecKasi CUCTeMbl oTcyeTa. 1.2.
Peluenue 3a/jau JMHaMUKK TOYKU B CUCTEMe OTCYETa, CBSI3aHHOM C 3emJieil. YckopeHue
Kopuosnca, cuna 3eMHOTO IPUTSDKEHHUS, CU/a TsDKeCTU. 1.3. YueT 3aBUCMMOCTH YCKOPeHHUsT
CHJIbI TSDKECTH OT LIMPOTHI U BBICOTEI, B/MSIHIE N3MeHeHHs! HarlpaB/IeHHs CUJIbl TSDKeCTH Ha
rojieT cHapsiga. ITapa6omueckast Teopusi. 1.4. CTaHAapThl arMocdepbl B GaIiCTHKe.
HopmarnbHasi aptuiiepuiickas arMocdepa. Yc/1oBre BepTUKa/IbHOTO paBHOBecHs. 1.5.
PacripeieieHue I0THOCTH U TeMIlepa-Typel 1o Beicote. CraHzapTHast armocdepa CA81. 1.6.
dusnyeckre 0CHOBbI CONIPOTHUBIIEHNS BO3/yXa [IBIKeHHUIO CHaps/a. BsaskocTs 1
okuMaeMocTb. O6TeKaHHe Te/la CTaljMOHAPHBIM MOTOKOM M/jea/bHOI HeCKMMaeMoi
sxuakoct (rasa). Ypasaenue Bepuymnnu. [Tapagokce [I” Anambepa. 1.7. O6rekanue Tena
CTaL[IOHAPHBIM [TOTOKOM BSI3KOU »KUAKOCTH (rasa). [Torpannunsiii cioi. Yucno PeitHombAca.
JlaMMHapHBIit 1 TypOY/IeHTHBIH peXKUMbI TeueHHst. OTPBIB TIOrPaHAYHOTO C/10sl. BuxpeBoe
COMPOTHB/IEHHe, CONPOTHB/IeHHe TpeHus. 1.8. BinsHMe CKMMaeMOCTH BO3/lyXa Ha
a’pojrHaMuuecKoe COnpoTuB/eHre. PopMy/ibl H309HTPONUYECKOr0 TOpMOXKeHust. 1.9.
YzapHele BoHBI. VI3MeHeHHe MapaMeTpoB MOTOKA MPY MPOXOX/EHHH TPSIMOT0 U KOCOTO
CKauKa yrioTHeHus. BosHoBoe cornpoTurenye. IIprcoeiiHeHHast ¥ OTO-Ile/ast Fo/I0BHas
y/iapHasi BoiHa. OntumanbHas popma cHapsza. 1.10. AHanM3 5KCrepuMeHTalbHbIX KapTHH
obTekaHHsl CHapsiZioB B aTMoCdepe.

20

12

12

10

Pa3;1en 9. HOHO]’[HHTE}ILHLIE 3/IeMeHThbI KHHeMaTUKH TBepPAO0ro Tejia, MCno/ib3lyeMbie BO
BHemIHe# 6a/mcruke. 2.1, [Ipeo6pa3oBaHue BEKTOpa PY OBOPOTE CUCTEMBI KOOP/HMHAT.
Marpuija Harpap/ISIOIMX KOCHHYCOB (MaTpULja Mepexoja). 3afjaHie YII0BOTO MOJOXKeHHs
TBEP/0r0 Tefla C MOMOLIbIO HaNpaB/IAIOIMX KOCUHYCOB. 2.2. CTapToBasi U CBA3aHHAsl CHCTeMbI
Koop/HaT. OpUeHTaLs CBSI3aHHOW CHCTeMbl KOOP/JMHAT OTHOCUTE/ILHO CTapTOBOM C
TIOMOLI[bI0 HaBUTAIJMOHHBIX YIVIOB : PBICKAHMsI, TAHTa)Ka, KpeHa. Marpuiia rnepexoza. 2.3.
HO/'IyCKOpOCTHaﬂ ¥ CKOPOCTHAas CUC-TeMBI KOOpJAUHAT. Nx OpUeHTalus B CTapTOBOﬁ cucreme
KOOP/IMHAT C TIOMOILbIO YITIOB: PhICKAHMsI CKOPOCTHOM C/K , BO3BBILLIEHHS , KDeHa CKOPOCTHOM
c/k . Marpuuipl nepexoza . 2.4. OpreHTaLysi BEKTOpPa CKOPOCTH B CBSI3aHHOM CHCTeMe
KOOP/IMIHAT. YT/Ibl aTaKy U CKO/IbKeHus . MaTpulia nlepexo/ia OT CBA3aHHOM C/K K CKOPOCTHOM .
2.5. 3a/1aHue T0/I0’KeHNs! CBA3aHHOM CHC-TeMbl KOOPAWHAT OTHOCHTE/TBHO TI0TyCKOPOCTHOM
(TpaeKTOpHO#1) € MoMolIbi0 yrIoB Jiisepa: nperieccuy , HyTaluy , poTauuy. Matpuiia
repexozia OT TMOMYCKOPOCTHOMW C/K K CBsSI3aHHOH . 2.6. 3aJlaHue MoI0)KeHusl CBSI3aHHOW
CHCTEeMBI KOOPJUHAT OTHOCHUTE/IBHO TT0JTyCKOPOCTHOH (TPaeKTOPHOI) C TIOMOIIIbI0 yI7ioB [le-
Cnappa. Matpwuija repexo/ia OT MOJTyCKOPOCTHOM C/K K CBSI3aH-HOM . 2.7. YpaBHeHUs 1S
MPOM3BO/HBIX HAMPAB/IAOLINX KOCHHYCOB CBSI3aHHOM C/K B CTapTOBOM (ypaBHeHUst
ITyaccona). 2.8. Beipa)keHust TPOM3BOAHBIX YITIOB Diijiepa uepe3 MPOeKLjH YIJIOBOH CKOPOCTH
Ha OCH CBs3aHHOM /K. BbIpakeHHs pou3BoAHbIX yriios [le-Criappa yepes MpoeKLUK yrloBOH
CKOPOCTH Ha OCH CBSI3aHHOH C/K. 2.9. BbIpa)keHHsl IPOM3BO/HBIX HABUTraLMOHHLIX YIJIOB Yepe3
MPOEKLMH YIJIOBOH CKOPOCTH Ha OCH CBSI3aHHOM c/K. 2.10. YI/10Bast CKOPOCTB MOTyCKOPOCTHOM
C/K OTHOCUTEIbHO CTapTOEOﬁ B IIPOEKIUAX Ha OCH CBSI3aHHOW C/K. YT7ioBas CKOPOCTb CHapsaza
OTHOCHTEJ/IbHO CTapTUBOﬁ Cc/KB TPOEeKLUAX Ha OCH CBfI3aHHOM C/K.

22

14

10

10

Paszpen 10. IIpuk/iagHas BHeINHssA 0a/UIMCTHKA apTH/L/IEPHIACKOro cHapsapa. 3.1.

6

20

12

10
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CraproBast 3eMHas cucTeMa Koop/iiHart. Obiast 3aiaua IIpOCTPaHCTBEHHOTO /JBIDKEHHS
cHapsizia B atMocepe. I'1aBHbIH BEKTOP U [VIaBHbIM MOMEHT CHJI a9POJMHAMUYeCKOro
conporuseHus. OCHOBHas 3aziaua BHelHe# 6ammctuku (O3BE). OcHOBHbIE JONyLIeH s,
3.2. JloboBoe conpoTHB/IEHHe apTHILIEPUICKOro cHapsza. KoadduipenT no6osoro
conporusieHust. KoadduipeHT popmbl. Baumcriyeckuii koadduiipent. Bannuctuueckue
¢yHKIMM conpoTuBenys IIpyuBeieHHast CKOPOCTb (hYHKI|MM COTIPOTHBIIEHHS OT NPUBEJEHHOM
CKOPOCTH . 3aKOHbI CONPOTHB/IeHHs Bo3ayXa. 3.3. Cucremsl ypasHenuii O3Bb c aprymenramu
t, X, teta . UncneHHble MeTozbl perueHns O3BB. TabnuLbl BHelHel 6a/IMCTHKY. 3.4.
‘YpaBHenwe rogorpada ckopoct. [Tpub/mkeHHO-aHaTUTHUeCKIe MeTo/bl perueHnst O3BB.
Mertop, Jitnepa. 3.5. Metoz Cuauun. OcHoBHble GyHKIMK Crayun. Onpe/esieHye napaMeTpoB
B BepILIMHE TPAeKTOPUHU U B TOUKe MaJIeHHs].

Paszpen 11. BanmcTuyeckas hopMa npecTaB/IeHHs: CHI H MOMEHTOB, JAeiCTBYIOIUX Ha
CHaps/| — TeJI0 BpPallleHUs1 Ha TPaeKTopuH. 4.1. CU/bl 1 MOMEHTBI, 3aBUCSLLME OT YITIOBOTO

7 TI0JIO)KeHUS CHapsiZila HaM TPaeKTOpHUU (cuna 71060BOrO COMPOTHUBJIEHUs], HOpMaJlbHas CUJia, 14 10 4 6

MarHyca).

OIPOKKUABIBAIOLINI MOMeHT). 4.2. CH/Ibl 1 MOMEHTBI, 3aBUCSILIME OT BpallaTe/bHOro
JIBIDKEeHMsI CHapsza (cuna MarHyca, oceBod U 9KBaTOPHAa/IbHbIN TYIIANMIf MOMEHTbI, MOMEHT

10

7 Onpe/ie/ieHrie JIMHBI X0/a HAPe30B U3 YCIIOB

OIMPOKH/IBIBAIOLIIET0 MOMEHTA MPY NPSIMOJIMH

Pa3pen 12. BpamarenbHoe JBH)KeHHe NPABU/IBHO ABHKYIErocs (I0C/TyIIHOro)
apTH/UIepHiicKoro cHapsiaa. 5.1. O61ye NoHATHS 06 YCTOWUMBOCTH JBIKEHHUS U
crabunM3alyy pakeT U cHapsiioB. Ctabunusarys BpaijeH!HeM 1 CTabuIM3alyst orlepeHreM.
OrnpeeneHyie yCTOHYHUBOCTH MO JISMYHOBY. ACHMITOTHYECKast yCTOWUMBOCTh. YCTOHUUBOCTD
TIO TIepBOMY TIPUO/IDKEHHUIO. YCTOHUMBOCTE Ha KOHEUHOM MHTepBasie. [MpocKoniyeckast
YCTOMUMBOCTB M NPaBU/ILHOCTD JIBWXKEHHs CHapsi/ia 10 TpaeKTopHu. 5.2. BpaijatensHoe
JIBIDKEHMe TOC/TYIIHOTO apTH/IIepUCKOro CHapsiJa Mo/, AeHCTBHeM O/JHOro
OIPOKH/IBIBAIOLIIET0 MOMEHTA MPY PaBHOMEPHOM TPSIMOTMHEHOM FOPHU30HTaIbHOM
JIBIDKEHMH LieHTpa Macc. [JuddepeHipaibHble ypaBHeH s [y yrioB Oiiepa. YcioBre
IMPOCKOIIMYEeCKOH yCToiunBOCTH CHapsiaa. 5.3. KoadduipeHT rupockonuyeckoit
ycToiunBocTH. ['MpocKonuyeckas yCTOHUMBOCTb M IIPaBUILHOCTD 110J1eTa CHapsiJa Ha
Hauya/IbHOM y4acTKe TpaeKTOpHH. TeXxHUUeCKoe yC/I0BHe TMPOCKOITUYeCKOH yCTOHUMBOCTH.

yJacTKe TpaeKTOpuH. 5.4. BpaliarenbHoe [BIKeHHe NMOCIYLIHOro apTUIIepUIICKOro cHapsi/ia
o/, AefiCTBYEeM OZIHOTO OTMPOKH/IBIBAOILIEr0 MOMEHTA IPY PABHOMEPHOM MPSIMOTMHEHHOM
TOPH30HTA/ILHOM /[JBIDKEHNH LieHTpa Macc. [uddepeHipanbHble ypaBHeHus A1st yriioB [e-
Crappa. IIceBgoock. BeicTpoe 1 Me/l/leHHOe KOHMUeCKHe JIBIKeHHs1. 5.5. BpaljarensHoe
JIBIDKEHME TIOC/TYIIHOTO apTU/LIEPUICKOrO CHapsi/ia MOJ, ieCTBHEM O/JHOTO

JIBIDKEHHH 1IeHTPa MacC U NpY KPUBOJIMHEHOM HepaBHOMEPHOM /IBUKeHHH LjeHTpa Macc.
JlnHamMuuecKasi 0Ch CHapsi/ia, M3MeHeHye ee TI0I0XKeHHUs TIPH JIBYKEHHWH 10 TPaeKTOpHH. 5.6.
JnHamuyeckuit yron. I'mpockonuyeckast yCTOHUMBOCTb M MPaBU/ILHOCTD T10J1€Ta CHaps/ia Ha
KPHBO/IMHEITHOM yuyacTKe ¥ Ha BCeH TpaeKTOpHH. JJOCTaTOYHOe yC/IOBHe PaBUIbHOCTH
ToJieTa B BepILMHe TPaeKTOpHu. [IBUKeHHe LieHTpa Macc MOC/yIIHOTO CHapsi/ia M7,
JieiicTBHeM HOpMaJIbHOM COCTaB/IsIoLIel CUJIbI COMPOTUB/IEHUs BO3lyXa. [lepuBaLiys.

1Sl IPaBU/ILHOCTH JIBV)KEHHs] Ha Hada/lbHOM 32 20 10 10

€/{HOM FOPH30HTa/b-HOM HO HePABHOMEPHOM

12

10

Bcero 3a 7 cemecTp 108 68 34 34

40

50

Bcero no AucHyII

HHe 216 136 68 68

80

100

3.2. AyAuTOPHBII NPAKTUKYM

Homep v HaiMeHOBaHUe
pa3jesa JUCHUNIUHBI

Tema MNPAKTHYECKOI'0 3dHATUA

Oo0nemMm,

ayp.
JacoB

Paszzen 1. O61ue cBeieHNs 0
SIBJIEHHUH BBICTpeIa.

OO01re cBefieHus1 O SIBJIEHUH BBICTPea

T'opeHue TOPOXOBOTO 3apsizia

w

IN

Pazgen 2. O6pazoBaHue
MOPOXOBBIX T'a30B. [laBneHue
TTOPOXOBBIX ra30B B TTOCTOSTHHOM
obbeme.

O6pa3oBaHye TIOPOXOBBIX I'a30B

|,Zl;":lBJIEHI/Ie TTOPOXOBBIX I'a30B B ITOCTOAHHOM obneme

Pazgen 3. IlpeaBapuTenbHbBINA
TIePUOJ SIBIEHHUS
BhICTpesia.Bpe3anue Befymumx
TIOSICKOB B Hape3bl.

HOCTyrIaTeJIbHOG ABVDKeHHe IMPOAYKTOB rOpeHus

[IBr>KeHUe CHapsiJa B KaHasie CTBOJIA

Pacuivpenue nopoxoBbIX ra3oB

(ol e RN RN NN |

Paspen 4. IToctynarensHoe

[ BIDKEHUe [IPOJYKTOB TOPeHUs.
JBrkeHue cHapsiZia B KaHasle
CTBOJIA.

PacumvpeHne nopoxoBbIX ra3oB

[NocTynarenbHOe ABMKEHHE MTPOAYKTOB TOPEHMUS

[BrokeHre cHapsi/Jja B KaHasle CTBOJ/IA

NINININ| |-

11

Pasgen 5. Pacuvpenue
[IOPOXOBBIX ra3os. /laByeHue
¢hopcupoBaHUs.

OcHoBHasi 3a/jaua BHYTpeHHel 0a/yTMCTHKH

12

Pa3zpen 6. OcHoBHas 3amaua
BHYTpEHHeU 0a/I/TUCTUKY.
AHanmuTuueckuii MeToz
ripoeccopa Cyxo1iKoro.

OcHoBHasl 3a/1aua BHYTpPeHHel 0a/TMCTUKU

13

Pa3pen 7. BHyTpeHHss
0a/TMCTHKA PeaKTUBHOTO
JBUraresisi Ha TBepOM TOIUIMBe.
[laBneHye MOPOXOBBIX ra30B B
kamepe PITT.

AHanmuTrueckuit Mmetos ripodeccopa Cyxo1Koro

Bcero 3a 6 cemectp

34

14

Pazpen 9. JononHuTeibHbIE

ITpeoGpa3oBaHue BeKTOpa NP MOBOPOTE CUCTEMBI

7
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15

16

17

18

19

20

21

22

23

3/IeMeHThbl KWHEMAaTHKH TBEP/I0TO
TeJla, UCTI0/Ib3yeMbIe BO BHEIITHEH
Oa/TUCTHKe.

KOOpAWHAT. MaTpuiia HamlpaB/sIOLX KOCHHYCOB
(marpuiia mepexozia). 3a/jaHue YIJIOBOTO TTOJIOXKEHHS
TBEPAOTO Tejla C MOMOLLBI) HaMpaB/IsSIOLX KOCUHYCOB

CrapToBasi ¥ CBsi3aHHasi CUCTeMbl KoopAuHaT. OpreHTarys
CBSI3aHHOW CHCTeMbI KOOPJUHAT OTHOCHTEHHO CTapTOBOM
C TOMOLIIbI0 HABUTALIMOHHBIX YTVIOB : PHICKAHUS, TaHTaXa ,
KpeHa . Marpuiia repexofa

IMonyckopocTHast ¥ CKOPOCTHasi CUCTeMbl KoopAuHaT. Vix
OpHeHTaLys B CTapTOBOM CHUCTeMe KOOPZAWHAT C TIOMOILBI0
YIJIOB: PbICKaHUsI CKOPOCTHOM C/K , BO3BBIIIIEHUS , KpeHa
CKOPOCTHOH C/K . MaTpulLipl lepexoja

OpueHTaryst BEKTOpa CKOPOCTH B CBSI3aHHOM CHCTEMe
KOOD/JUWHAT. YI/Ibl aTaKy U CKOJIbKeHUs . Marpulia
riepexofia OT CBSI3aHHOM C/K K CKOPOCTHOM

3a/iaHre TIOJIOXKEHUS CBSI3aHHOM CUCTEMbI KOOD/JUHAT
OTHOCHUTE/IbHO TI0/TyCKOPOCTHOM (TpaeKTOpHOIA) C
MOMOIIIBIO YT7IOB Ditjiepa: MpeLeccuy , HyTalyy , pOTalun
. Marpuiia riepexofia OT TIOJTYCKOPOCTHOM C/K K CBSI3aHHOM

3a/iaHye TI0/I0XKeHUsI CBSI3aHHOM CHUCTeMbl KOODIUHAT
OTHOCHUTE/TbHO TI0/TYCKOPOCTHOM (TpaeKTOPHOIA) C
nomouieio yrioB [le-Crnappa: Marpuiia nepexozia oT
T0JIyCKOPOCTHOM C/K K CBSI3aHHOM

YpaBHeHUs 1151 MPOU3BOAHBIX HATIPAB/ISIOIIUX KOCUHYCOB
CBsI3aHHOM C/K B cTapToBOH (ypaBHeHUs [lyaccona).

BrIpaskeHus1 TPOM3BO/HLIX YIVIOB Diisiepa uepe3 MpoeKI[un
VITIOBOM CKOPOCTH Ha OCU CBSI3aHHOU C/K. BbiparkeHUst
Npou3BOAHbIX YI/I0B [e-Crappa yepe3 MpoeKLuu YIJI0BOH
CKOPOCTH Ha OCH CBSI3aHHOM C/K.

BripakeHHs1 POU3BOHBIX HABUTAI[MOHHBIX YTJIOB uepe3
MPOEKLMM YIJIOBOM CKOPOCTH Ha OCU CBSI3aHHOM C/K.

YIioBasi CKOPOCTb TIOMyCKOPOCTHOM C/K OTHOCHUTETbHO
CTapTOBOM B ITPOEKITUSIX Ha OCH CBSI3aHHOMU C/K. YT7I0Bast
CKOpPOCTb CHapsi/Jla OTHOCH-TEILHO CTAPTOBOM C/K B
TPOEKLIMSX Ha OCH CBSI3aHHOM C/K.

24

25

26

27

Pazpen 10. IIpuknasHas BHeLIHSSA
Oa/TMCTHKA apTH/LIePUHACKOTO
CHapsija.

AmnHanm3 sKCriepyuMeHTabHBIX JAHHBIX 10 0COOEHHOCTSIM
TporieccoB 00TEKaHUsI CHAPSIIOB U PakeT B aTMocdepe.
KomribloTepHast ipe3eHTalus

dopmMrpoBaHUe JaHHBIX [IJIs1 pacueTa a3poJuHaMHUye CKUX
XapaKTepPUCTUK U IBWKeHUs 1[eHTpa MacC KOHKPeTHOTO
CHapsifa.

Pacuet ko3¢ duireHTOB (HOPMbI KOHKPETHOTO CHapsi/ia T0
OTHOLLIEHHUIO K 3aKOHaM cornpotusienus Crayuu u 43-ro
roza

PacueT Ko3dduiirieHTa 1060BOr0 CONMPOTHBIEHHUS
KOHKPETHOTO CHapsi/ia C UCIIO/Ih30BAaHUEM TTPOTPAMMBbI
«KoHTyp»

28

Paspen 11. bamnicTrueckast

(hopma TipeicTaBIeHNS CHT U
MOMEHTOB, [|eMCTBYIOILMX Ha
CHapsiZi — TeJIo BpalLeHUsI Ha

TPaeKTOpH1H.

Bannmctuueckas gopma npescTaBiaeHus CUjl 1 MOMEHTOB.

29

Paspen 12. BpawarensHoe
JBIKEHHe MPaBUIbHO
JBIDKYILlerocsi (Moc/IyIHoro)
apTWIIepUICKOTO CHapsi/a.

AHam3 yCTOMUMBOCTY M HAMPABIEHHOCTH JIBHXKEHUS
apTUJIJIEPUICKOTO CHapsizia

10

Bcero 3a 7 cemectp

34

3.3. CamocrosTenbHast padora crygenra (CPC)

Ne
n/n

Homep 1 HanMeHOBaHMe pasjiena

JUCIUTUTHHBI

Copep)xaHue yueGHOro 3ajaHus

8

Oo0neMm,
4acoB
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1 BeirosiHeHMe KypcoBoii paboThI 4
Pasgen 1. O6ume cBefieHust 0 V3yueHue rpesyCcMOTPeHHBIX paboyeii IporpaMmoit

2 SIBJIEHMH BBICTPE/IA. MUAKTUUeCKUX eIMHUL] T1I0 peKOMeHyeMOit 2

JIuTeparype

3 BrirnonHeHne KypcoBou paboThl 4
Pazgen 2. O6pa3oBaHue MOPOXOBBIX I yp P Souen —

y ra3os. JlaB/ieHue IOPOXOBBIX 308 B 3y4eHue NpelyCMOTPEeHHbIX paboyeid HpOfpaMMOH )
[1OCTOSIHHOM OBBeMe. IUAKTUUeCKUX eJMHUL] [0 PeKOMeHyeMOi

JiiTeparype

5 . BhIrosiHeHMe KypCoBoi paboThI 4
Pazpen 3. TlpesBapuTenbHbIN NEPUOT, 7 Soue =

) sBeHus BhICTpeNTa. Bpesantie 3ydeHue TIpe/lyCMOTPeHHbIX paboueit npoEpaMMou )
BE/IYIIMX [I0SICKOB B HADE3bL. IUITAaKTUUeCKUX eIMHUL] TI0 peKOMeHAyeMOout

JuTeparype

7 BrinonHeHre KypCcoBoii paboThl 4
Paspen 4. IToctynarensHoe I/I Gouei =

. [IBIDKEHUE TPO/IYKTOB FOPEHHS. 3yueHHe MpejlyCMOTPeHHbIX pabouel nporpammoi ,
TIBUDKeHHe CHApSyIA B KaHATe CTBOJA. MUAKTUUeCKUX eZIMHUL] TI0 peKOMeHyeMOit

JiiTepaTrype

9 BrimonHeHue KypcoBoi paboThl 4
Pazzen 5. Pacumiperie MopoxoBeiX — |M3yyeHue MpesyCMOTPEHHBIX paboyeli mporpamMmmoit

10 ([rasos. [laBnenue hopcUpoBaHus. IUAAKTUUeCKUX eJUHUL] [0 PeKOMeHyeMOi 2

JiiTeparype

11 |Pasgen 6. OcHoBHas 3aJaua BbIrosiHeHMe KypcoBoii paboThI 4
BHYTPeHHeH 0a/UTUCTUKY. V3yueHue rpelyCMOTPEHHBIX paboueli mporpaMmoi

12 |AHanuTuueckui MeTog rnpodeccopa UIaKTUUeCKUX eJUHULL TI0 PeKOMeHAyeMoi 2
CilyX0oLKoro. JuTeparype H

13 |Pasgen 7. BHyTpeHHss 6amicTika | BbinonHeHe KypcoBoii paboThbl 2
PeakTUBHOI'O JBUraTesIs Ha TBEPAOM |V3yueHue TpeyCMOTPEHHBIX paboueil mporpaMmmoi

14 |romuuse. [laBjieHye TIOPOXOBBIX JUJaKTUUYeCKUX eInHUL] 110 pEKOMeHAyEMOﬁ 2
ra3oB B kamepe P/ITT. JIMTEepaType

Bcero 3a 6 cemectp 40
Paspen 8. Ilpegmet 1 metoz
BHeIIHeH 0a/uucTuKu. ®U3HKOo- N3yueHue npeyCMOTPeHHBIX paboueii mporpaMmoi

15 |MexaHUYeCcKHe OCHOBBI MUAKTUUeCKUX eZIMHUL] TI0 PeKOMeHyeMOit 8
MO/Ie/TMPOBaHUS IBV)KEeHUS CHapsi/la B{/IUTepaType
atMocdepe 3eMH.

Pazpen 9. JononHuTe /ibHbIE . .
V3yueHue mpelyCMOTPEHHBIX pabouei porpaMMoi
37IeMeHThI KWHeMaTHKU TBEP/IOTO o
16 - IUAAKTUUeCKUX eIUHUL] [0 PeKOMeHyeMOi 8
TeJia, UCTI0J/Ib3yeMble BO BHEILIHEN
JiuTeparype
Oa/IUCTHKe.
Pazpen 10. ITpukiasHas BHELIHSIS V3yueHue rpelyCMOTPEHHBIX paboueli mporpaMmmon

17 |bannMcTHKA apTU/IePURCKOTO MAMAKTUUECKUX eMHMI] TT0 PeKOMEeHTyeMOit 8
CHapsiia. JuTeparype
Pa3gen 11. Bamvctuyeckasi hopma . .

N3yuenne npeyCMOTPeHHBIX paboueii mporpaMMoi
rpe/iCTaB/eHUs] CU/1 U MOMEHTOB, o

18 N JUJAKTAUUeCKUX eJUHUL] I10 peKOMeHlyeMOU 4

[IeMCTBYIOLL[MX HA CHaps/ — Tejo
JuTeparype. Boiro/iHeHHe TUTTOBLIX PacueToB.
BpallleHUsI Ha TPAaeKTOPUHU.

19 BrbimnonHeHre KypCcoBoi paboThl 6
Pazgen 12. BpaujarenbHoe JBHKeHHe V3yueHue npeyCMOTPEHHBIX paboueli mporpaMmoi
NPaBUIbPHO ABHXKYITIETOCS MUAIAKTUUeCKUX eIMHUI] T10 peKOMeHyeMOit

20 |(mOC/IyLIHOrO) apTU/IIEPUKCKOTO nureparype. [TogrotoBka K 1abopaTopHeIM paGoTam 1 6
CHaps/Jd. ocbopMJIEHI/Ie OTYeTOB, BbITIO/THEHHE TUTIOBBIX

pacueToB.
Bcero 3a 7 cemecTp 40

3.4. KypcoBas pa6ora (6 cemectp)

COJEPXXAHUNE JOTAITA

TIEPHO]]

(Hepenu
ceMecTpa)

NCIIOJIHEHUA| IVTAHUPYEMOE
BPEMHSI (4ac)
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Atan 1. Coop vHbOpPMAaIK 0 MACCOBBIX U TabaPUTHBIX 1-4 3
XapaKTepHCTUKAaxX apTU//IEPUIICKOTO OpyAusi U cHapsiga. Pacyer
o0bema 3apsHON KaMOPBI
Oran 2. PacyeT 3HepreTuyeCcKux XapakTePUCTUK ITOPOXOB M3 COCTaBa 5.6 3
MeTaTeJIbHOro 3apsfa
Orar 3. Pacuet K03pGUITHMEHTOB 71/ TeOMEeTPUUECKOTO 3aKOHa 7-10 3
ropeHust
Orarn 4. PacueT npyrBe/ieHHOM 1IMPHHbI BeJyILero Mnosicka ¥ KpuBoi 11-12 3
Bpe3aHusi. OnpejesieHye faBieHust HopCcHpOBaHUs
Jran 5. PacueT BHyTpeHHel Oanmuctuku. OnpeesieHre 0CHOBHBIX 13-14 3
NMUPOAMHAMUYeCKUX [TapaMeTpoB
Oran 6. BeimonHeHre UHAWBUAYAIBHOTO 3a/IaHUs TI0 BADEUPOBAaHUIO 15-16 3
OanmuCTHUe CKUX TTapaMeTPOB

Bcero 3a 6 cemecTp 18
3.5. KypcoBas padora (7 cemectp)

INEPHO[,
NCIIOJIHEHUA| IVIAHUPYEMOE
COAEPKAHUE STAIA (Hepenu BPEMHI (uac)
ceMecTpa)

Jran 1. PacueT k03¢ duLIeHTOB HOPMaIbHOMN CHMbI U
OTIPOKH/IBIBAIOIIIET0 MOMEHTa KOHKPETHOTO apTH/IJIEPUHACKOTO CHapsiZa 1-4 4
110 rporpamme «KoHTyp».
Jran 2. Onpezenenue ko3dduiienta Gopmbl CHapsAa 5-6 2
Orar 3. PellieHrie 0CHOBHOM 3a/jauy BHEIIIHeH 0alIMCTHKY 7-8 2
Jrtan 4. AHanM3 YCTOMUMBOCTH M TIPAaBUIbHOCTH JBH)KEHHS CHapsia 9-10 7
Ha TpaeKTOpHUHU.
Jran 5. PacueT BIMsAHUS OTK/IOHEHWI MacChl CHapsifia, TeMIlepaTyphbl U 11-14 6
JlaBJ/ieHs] BO3lyXa Ha JalbHOCTE CTPebObI.
Otan 6. OdopmiieHre U TIOATOTOBKA K 3aIlTe KypCOBOW pabOThI. 15-16 2

Bcero 3a 7 cemecTp 18

4. ®OPMbI KOHTPOJISI OCBOEHMA JNCLHUII/INHbI

CEMECTP HEJE/INN CEMECTPA
12| 3 |45 6| 7 |89 10|11 (12|13 14|15/ 16 17
6 KP OP | KP OP | KP KP KP | P Bormp. 3au, 3au.
7 KP P | KP [P | KP KP KP | 1P Bormp.ud.3au, aud. 3au.

YcnoeHble 0003HauEHUS:

[P — nuarHocTUueckasi paboTa;

KP — kypcogas pabora;

Bomp. 3au — BOIIpOCH! K 3a4eTy;

Bonp./lud.3au — Borpocs! K fuddepeHIMpOBaHHOMY 3aueTy;
3au. — 3a4erT;

. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTePBaJIbl B

crenyromux Gopmax:
e UArHOCTUYeCKas pabora;

e KypcoBas pabora;
e BOIPOCHI K 3a4eTy;
e BOIPOCHI K An(depeHIIMPOBAHHOMY 3aueTy.

HpOME)KyTO‘lHaH dTTecTalus IMTPpOBOJUTCA B (i)OpMaXZ

e 3auerT;
e muddepeHITMPOBAHHLIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. A. A. ImutpueBckuid, JI. H. JIbiceHKo. . BHemHss 6a/utuctrka. M.: MammHoctpoenue, 2005, a1. pec.
. B. 3. Kopr, B. U. Kosnos, H. A. MakapogeL. . MaTemaThueckoe MOZe/IMPOBaHKe U 3KCIIepUMeHTalbHast
oTpaboTKa CHCTeM pa3Zie/ieHHs peaKTUBHBIX CHapsifioB. Mockea: FOpaiit, 2020, 311. pec.

3. B. 3. Kapr, XK. H. Augpeesa, O. I'. Aromkos. . Kunematuka (C JOmo/HUTeIbHBIMY I1aBaMu). CI16. BT TY
"BOEHMEX" um. 1. ®. YcTuHOBa, 2014, 266 3K3.

4. B. ®. 3axapeHKOB. . BHYTpeHHsIst 0a/UTMCTHKA U aBTOMATHU3alYs MPOEKTUPOBAHUSA apTU/IEPUHCKUX
opyauii. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2010, 39 3k3.

5. E. B. Uyp6aHog. . Kpartkwuii Kypc 6ammmctuku. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2006, 371.
pec.

6. E. B. UypbaHos. . Kparkuii Kypc 6ammuctuku. CI16.6I'TY "BOEHMEX" um. [I. ®. YctrHosa, 2006,
225 3K3.

7. E. B. UypbaHog. . BHyTpenHss 6anmctika neproa popcuposanus. CI16. 5T TY "BOEHMEX" um. /1.

@. YcruHoBa, 1997, 551. pec.

N

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue u3gaHus:

1. BeCTHUK aKa/ieM11 BOEHHbIX HayK;
2. Bonpockl o6oponHol TexHUKH. Cepust 16;
3. N3Bectust Poccuiickoil akaieMUy pPakeTHBIX U apTU/UIEPUICKUX HayK.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX J1/IsT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

He TpeOyeTcsi.
CoBpemeHHbIe TIpo¢eCccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HatvioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHZaMeHTaIbHBIX UCC/IeJ0BaHUH.

VHbopMaloHHbIe CIIPaBOUHbIe CHCTEMBI:

1. Texakcrept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:

1. Google Chrome.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMogelicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
1. TIpoexTtop.

6.2. IlpakTHYecKue 3aHATHUA:

1. IIpoexkTop;
2. Google Chrome.

6.3. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIIEHHOEe KOMITBEOTEPOM C JOCTYToM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBbBI FAJUVTUCTUKHU 1 ADPOJUHAMMUKU CPE/ICTB IIOPAJKEHU ST

AnHoTanusa paboueii nporpaMMsl

Ouctuminia OCHOBBI BAJIVIMCTUKU N ASPOAMHAMMKU CPEJCTB ITOPAXKXEHUSA
ABJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOHM y4YacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIEHWH Oyoka 1,
MpOorpaMMbl TIOITOTOBKM MO HaripaBiaeHuto 17.05.01 boenpunachkl u e3pbieamenu. [IVCLWTIIMHA peaiu3yeTcs Ha
tdakyneretre E Opyxkue u cucrembl Boopyxenusi bBI'TY "BOEHMEX" um. O.®. YctunoBa kadepapoii E3
CPE/JICTBA ITOPAJKEHWSA 1 BOEITPUITACHI.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
I[ICK-20 crocobHOCTh  OCYIIEeCTBAATh TNPO(ECCHOHATBHYIO  /IeTebHOCTh U TIPUMEHSATh  METOJbI
MaTeMaTHUeCckoro MojleIMpoBaHus 60eBol 3(P(eKTUBHOCTH, HAZEKHOCTH, OANTMCTHKH, a3POJUHAMHUKH,
B3pbIBa, BBICOKOCKOPOCTHOTO y/iapa, KYMYJISILIUM, HalpsHKeHHO-Ae(OpMUPOBAHHOTO COCTOSIHUS M Pa3pyILeHUs!
KOHCTPYKI[UM OO€IpuIiacoB, a TakKe COMYTCTBYIOIIUX B3DBIBHBIX TEXHOJIOTUH U TEXHOJOTUN [IBOMHOTO
Ha3HaueHwusl.

CopepkaHve AUCLIMIUIMHBI OXBaTbiBaeT KPYI BOIPOCOB, CBSI3aHHBIX C MPOLECCAMM [JBW)KEHUS aKTHUBHBIX,
aKTUBHO-DeaKTUBHBIX M PeaKTHBHBIX OOENpUIIacoB TPU BLICTPejie M Ha TPAeKTOpUHU. V3ydaeTcs BOMPOCHI
CBsI3aHHbIe C BOCIJIAaMeHeHUEM Y TOpeHHeM BbICOKOSHePreTUYeCKUX MaTepuasioB, paclliipeHUeM, ABWKeHUeM
U MICTeyeHHeM IPOJYKTOB FOPeHHs, U CBSI3aHHBIM C 3TUM pa3roHoM bOoernpuraca. JJatoTcsi 0CHOBHbIE CBeieHHs
0  mporeccax  0a/UTMCTUYECKOTO  TPOEKTHPOBAaHHWSA.  PaccMaTpwBarOTCsi  BOMPOCHI  IBKDKEHHS
a3pobaMCTUUeCKUX TesT CTabMIM3MPOBaHHBIX BpallleHeM U orepeHreM. [laeTcst mogpo6HOe OrrucaHue CHJT |
MOMEHTOB [IeMCTBYIOILIMX Ha TeJIo B MPOLiecce ABMKEHUS TI0 TPaeKTOpUH. [1eMOHCTPHUPYIOTCS CyLleCTBYIOLLHe
MOAXoAbl K YYeTy a3pojuHaMHAYecKOro COIMpOTHB/AeHMs. [laeTcsi TOHATHE O MeToZax pelleHud 3ajauy
BHYTPeHHel 1 BHeIlIHel Oa/yTMCTUKY C UCTIOIb30BaHWEM CPeACTB KOMITBFOTEPHOTO MO/Ie/TUPOBaHHUS.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHbI CJle[yIoIiie BH/bI KOHTPOJIS:

Texkymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx ¢popmax:
e UarHocTUYeckas pabora;
e KypcoBas pabora;
e BOIIPOCHI K 3aUeTy;
e BOMPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpomexyTouHas arTecTanus IPOBOAUTCS B hopMax:
*  3aueT;
e nuddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBisgseT 6 3.e., 216 u. IlporpamMmol AWCIUTUTUHBI

TpelyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (68 u.), mpakTtuueckue 3aHsATHS (68 u.), camocTositenpHast pabota
cryzaenta (80 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBbBI FAJUVTUCTUKHU 1 ADPOJUHAMMUKU CPE/ICTB IIOPAJKEHU ST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0oeMKOCTh 0CBOEHHS AUCLIMIIMHBI cocTaBsgeT 216 4., u3 HUX 136 4. ayAUTOpHBIX 3aHATHH, U 80 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI 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

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. O0mue cBeieHUsI 0 SIB/IeHUU BBICTPEJIa.

BhIrmosiHeHHe KypCoBOi paboThI

E. B. UypbaHog. . Kparkuii Kypc

. ®@. Ycrunoga, 2006 (4.2, r1 1-2)

V3yueHue rpelyCMOTpPeHHbIX paboueii
MIpOrpaMMoi JuaKTUYeCKUX eUHUL] TI0
pPeKOMeHAyeMOU TuTepaType

E. B. Uyp6aHog. . Kparkuii Kypc

. ®@. YctuHoBa, 2006 (4.2, r1 1-2)

B. ®. 3axapeHKoB. . BHyTpeHHsIs
OanTMCTHKA U aBTOMaTU3aLust
TIPOEKTUPOBAHUS apTUIIEPUNCKUX OPYAUM:
CII6.BI'TY "BOEHMEX" um. 1. @.
YcruHoBa, 2010 (ra 1)

paummctuky: CITI0.BI'TY "BOEHMEX" um.

6awmctuky: CII6.BI'TY "BOEHMEX" um.

Wroro no pa3geny 1

6

Pazgen 2. O0pa3oBaHue MOPOXOBHIX ra3oB. /lap/ieHHe MOPOXOBBIX Fa30B B MOCTOSAHHOM 00Heme.

BhbImosiHeHHe KypCOBOU paboThI E. B. UypGaxos. . Kparkuii kypc 4
Vsyuenue npeftycMoTpeHHbIX paboyedt GammcTaky: CI16.BI'TY "BOEHMEX" um.
MPOrpaMMO¥ AW/JaKTHUeCKUX e/JUHHL] 110 IT. . YeruHosa, 2006 (4.2, o1, 3-4) 2
PEKOMeH/1yeMOM TuTeparype ’ ’

Wtoro mno pa3aeny 2 6

Pa3pen 3. IlpeaBapuTenbHbIN epHOJ sIBIeHUS BhIcTpesia.Bpe3aHue Bejyl[uX MOACKOB B Hape3bl.

BbInosiHeHHe KypCoBOU paboThI E. B. Uyp6aros. . Kparkuii kype 4
Vsyuenne npeftycMoTpeHHbIX paboyedt GammcTakn: CI16.BI'TY "BOEHMEX" um.
MpOrpaMMON AUJJaKTHYeCKUX eJUHUL] 10 1. ®. Ycrurosa, 2006 (4.2 r1. 5-6) 2
peKoMeHAyeMOU TuTepaType ’

Wrtoro no pasgeny 3 6

Pa3,qen 4, HOCTyl'laTEJILHOE ABHO)KE€HHE MPOAYKTOB ropeHus. ,Z[BPDKEHPIQ CHap#A/JAa B KdHdJ/ie CTBOJId.

BbInosiHeHHe KypCoBO paboThI § E. B. UypGaros. . Kparkuii kypc 4
VsyueHute npeycMOTPeHHBIX paGoueid 6anmctuku: CI16.BT'TY "BOEHMEX" um.
MPOTPamMMOi TUAAKTUYEeCKUX eTUHUI] 110 II. ®. Yernrosa, 2006 (.2 1. 7-8) 2
peKOMeHJyeMoH JIuTepaType ’
Wrtoro o paspeny 4 6
Pa3pen 5. PacimpeHne mopoxoBbIx ra3oB. [laBienue ¢gopcupoBaHusi.
BrinonHeHne KypCcoBoi paboThbl E. B. Uypbanos. . Kparkuii Kypc 4
6ammctuku: CI16.BI'TY "BOEHMEX" um.
V3yyeHue rpeyCMOTPeHHBIX paboueit A. ®. Yerunosa, 2006 (4.2 r1. 9-10)
NPOrPaMMO¥ A1AAKTHUECKHX eMHHL] 10 E. B. Uypb6aHoB. . BHyTpeHHs1s1 Oa/I/TMCTHKA 2
pEeKOMeH/1yeMOi IUTepaType niepuozia popcupoanus: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHora, 1997 (-)
Wroro no pasgeny 5 6
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Paspen 6. OcHOBHas 3a/jaua BHyTPeHHelH 0a//IMCTUKU. AHA/IMTHYeCKUi MeToj npodeccopa

Ciyxonkoro.

BhIrmosiHeHUe KypCoBOi paboThI E. B. Uyp6aroe. . Kparkuii kypc 4
MsyueHyie Npe/iyCMOTPeHHEIX paboueid 6amcruku: CI16.5I'TY "BOEHMEX" um.
TpOrpaMMOH AUAAKTUHECKIX EAMHWL 110 . ®. Ycrunosa, 2006 (4.2 1. 12-13) 2
peKOMeH/lyeMOH JInTepaType H

Wrtoro no pa3geny 6 6

Pa3pen 7. BHyTpeHHss 6a//IMCTHKA PeaKTUBHOIO ABUTaTe/Isl HA TBepAOM ToIUIHBe. [laB/ieHHe

NOPOXOBBIX ra3os B Kamepe PITT.
BbImosiHeHWe KypCOBO paboThI E. B. UypGaros. . Kparkuii kypc 2
Vsyuenue npeftycMoTpeHHbIX paboyedt ammcTakn: CI16.BI'TY "BOEHMEX" um.
MPOrpamMMOoi AHAAKTHYECKHX e/IMHUL] 10 II. ®. Yerumoga, 2006 (.2 r1. 18) 2
peKOMeH/yeMOoH JIhTepaType

Wroro no paspeny 7 4

Pazpen 8. IlpeameT U MeTO/| BHEIIIHEH 0a/VTMCTHKH. PU3MK0-MexaHHYeCKHe 0CHOBBI MOJIe/TMPOBAHUS
JABWKeHHsI CHapsiia B arMmocdepe 3eMin.

H3yueHue rpelyCMOTPeHHBIX paboueii

E. B. Uypbanog. . Kparkuti Kypc
6ammctuku: CIT6.BI'TY "BOEHMEX" um.
. ®@. Yctunoga, 2006 (c. 6-45)

MpOrpamMMOii AUAGKTIHECKIX CHHHIL 1O A. A. ImutpueBckuii, JI. H. JIbiceHKo. . 8
PEKOMEHAYEMOH ITepaType Brerunss 6aHH;/ICTI/IKai M.:
MammHoctpoenue, 2005 (c. 12-57)
Wrtoro mo pa3zeny 8 8

Pa3]I[EJI 9. HOHOJIHI/ITQJILHLIE 3/1IEMEHTBbI KHHEMATUKHU TBEPAOI'0 T€/id, UCII0/Ib3yeMbI€ BO BHeEIIHeH

Oa/I/IMCTHKe.

W3yueHue rpeyCMOTPEHHBIX paboueit

b. 3. Kopr, XK. H. Augpeesa, O. I.
ArorikoB. . Kunematuka (¢

TPOrpaMMOl AUaKTHUeCKUX eJUHUIL] T10 JIOTIOJTHUTE/IbHBIMU I1aBaMu): CIT6.BI'TY 8
peKoMeHAyeMoM ThTepaType "BOEHMEX" um. 1. ®@. YcTuHOBa, 2014
)
Wrtoro no pa3zeny 9 8
Pazgen 10. IlpukiagHas BHelIHAA 0a/UVIMCTHKA apTU/VIEPUICKOr0 CHapsA/a.
E. B. Uyp6aHoB. . Kparkuii Kypc
6ammuctuku: CIT16.6TTY "BOEHMEX" um.
W3yueHue ripeyCMOTPEHHBIX paboueit . ®@. YctuHoBa, 2006 (c. 17-2; 46-71)
MpOrpamMMoit JUAAKTHYeCKUX eJUHUL] 10 A. A. ImutpueBckuii, /1. H. JIbiceHKo. . 8
peKOMeHyeMOU TuTepaType BHerHsist banauctyka: M.:
MaivHoctpoenue, 2005 (c.49-74; 148-168;
240-252)
Wroro no pasgeny 10 8

Pazgen 11. Bannucruyeckas: oopma nmpejcTaB/IeHUs CHJI H MOMEHTOB, /IeHCTBYIOIUX Ha CHapA/| — TeJI0
BpallleHusl HA TPAaeKTOPHH.

W3yueHue rpeyCMOTPEHHBIX pabouei
TpPOrpaMMOl AUJaKTHUeCKUX eJUHUIL] T10

E. B. Uyp6anog. . Kparkuii Kypc
6ammctuku: CIT6.BI'TY "BOEHMEX" um.
0. ®@. YcruHoga, 2006 (c.35-54)

peKOMeHIyeMOM siuTeparype. BoiroiHeHue A. A. ImutpueBckuii, JI. H. JIbICeHKO. . 4
TUMOBBIX PACUETOB. Brerissist 6anarctika: M.:
MammHoctpoenue, 2005 (c. 58-74)
Nroro no pa3zpeny 11 4

Pa3fen 12. BpaijarenbHoe BH)KeHHe NPAaBU/IBHO [JBIKYIerocs (MoC/IylHOro) apTH/IepUHCKOro

CHap#aAaa.

BrirosiHeHMe KypcoBoi paboThI

E. B. Uypbanog. . Kparkuti Kypc

V3yueHue rpeyCMOTPEHHBIX paboueit
MPOrPaMMOi IWJAKTHUECKUX eIMHHI] 110
pekoMmeH/[yemoii iuteparype. [ToaroroBka K
/1labopaTopHBIM paboTaM U o opMIIeHHEe
OTUETOB, BLIIO/IHEHHE TUITOBLIX PACUeTOB.

15

6ammctuku: CIT6.BI'TY "BOEHMEX" um.
0. ®. YcruHoga, 2006 (c. 94-123)

A. A. ImutpueBckuii, JI. H. JIbICeHKo. .
Brerissist 6anarctika: M.:
MammHoctpoenue, 2005 (170-208; 306-
335)

b. 3. Kapr, B. 1. Ko3nos, H. A. MakapogeL.
. Maremaruueckoe Mo/ileTMpOBaHue U

6

6
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JKCIIepUMeHTabHast 0TPaboTKa CHCTEM
pasesnieHus: peaKTUBHBIX CHAPS/IOB:
Mockga: FOpaiiT, 2020 (r71. 3)

. Marematrueckoe Mo/ielMpoBaHue 1
3KCIepUMeHTaTbHast 0TpaboTKa CHCTeM
paserneHus: peaKTUBHBIX CHaPS/IOB:
Mockga: FOpaiit, 2020 (rn1. 3)

b. 3. Kapr, B. 1. Ko3nos, H. A. MakaposgeL.

Wroro no pasgeny 12

12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI BAJJTUCTUKU U ASPOJAVTHAMMKU CPEJICTB ITOPAJKEHHUSA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocThyeckas pabora

e KypcoBas pabora;

e BOIMPOCHI K 3a4eTy;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e 3aueT;

e uddepeHMPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

KypcoBas pa6ora

TeMbl KypCOBBIX PaboT
6 cemecTp: AHaM3 BHYTPUOA/IMCTUYECKOTO (PyHKLIMOHMPOBaHUS apTH/UIepriickoro cHapsiga Uagekc Tum k
cucreme Ungekc Tun kamidpa NN mMm.
7 cemecTp: AHa/iu3 BHellIHeOaIMCTHYeCcKoro (pyHKIMOHMPOBaHKS apTU/IIepuiickoro cHapsga Uuaeke Tum K
cucreme Mugekc Tun kaaubpa NN M.

KypcoBasi paboTa mipe/icTaB/sieTcs B reyatHoi ¢opme. IIprem KypcoBoii paboTsl 0popmIIsieTcst TIocie ee
3alMTHI. 3aluTa KypcoBOM paboThl MpoxoguT B ¢popMe [0K/Iaja CTyeHTa 10 BLIOJHeHHOH paboTe 1
OTBETOB Ha BOTIPOCHI TIPeTiofiaBareJisi.

KypcoBasi paboTa cofiep>KuT UHAUBHU/YaTbHOE 3a/IaHHe.

3arura KypcoBoii paboThl OCYILIeCTBISETCS LIeTKOM.

ITpaBunsHOE oopmIeHHe TIOSICHUTETBHOMN 3aIMCKU 1 BePHbIE CBOeBPeMeHHbIe OTBETHI CTy/leHTa Ha BOTIPOCHI
TIperiofiaBateyisi SIBMSIOTCSI OCHOBAHHMEM [I/Isl TTpHeMa KypCOBOM paboThI.

3aluTa KypcoBoii paboThl OL@HUBAETCS OL[eHKAMU «OT/IMUHO», «XOPOIIIO», «YJ0BI€TBOPUTETHLHO» U «HE
3aLLUTHII».

OcHOBO#1 17151 OTIpe/ieNieHust OLIEHKH CTYy>KUT YPOBEHb YCBOEHUSI CTYIeHTOM MaTepuara, peyCMOTPEeHHOTO
yueOHO MporpaMMor AUCIUITHHEL.

— OLIEHKH «OT/IMYHO» TI0 UTOTaM 3all[UThl KyPCOBOW pabOThI 3aC/TyKUBAET CTYJEeHT, 0OHAPYKUBIIUH TTPH
OTBeTax Ha BOIIPOCHI BCECTOPOHHEee, CUCTeMaTHueCcKoe 1 IyboKoe 3HaHUe y4eOHO-TIPOrpaMMHOT0 MaTepuarna,
BBITIO/THUBIINI KypCcOBY!0 paboty 6e3 omboK U B 10;HOM 00beMe, Mpe/[CTaBUBIIN MTOSICHUTEIBHYO 3aICKY
o(opmIIeHHY10 B COOTBETCTBHUH C [IeMCTBYIOIIMMH TPeOOBAHUSIMU;

— OLIEHKH «XOPOLLO» 10 UTOTaM 3allUThl KyPCOBOM PaOOTHI 3aC/Ty>KHUBaeT CTY/eHT, 0OHapyKUBLIHMM MIOTHOe
3HaHMe y4eOHO-TIPOrPaMMHOTO MaTepHasia, BEITOMHUBILNI KypCOBYIO paboTy 6e3 omrOOK U B TTOJTHOM
o0beMe, TIpe/ICTaBUBIIMI MMOSICHUTEILHYIO 3aMMCKY COZlePyKally0 He3HauuTeIbHbIe OTCTYIIIEHUS OT
JeHCTByOIIMX TPpeOOBaHUH U MOTPEIITHOCTH 0hOPM/IEHHS;

— OLIEHKH «Y[OBIETBOPUTETLHO» TI0 UTOTaM 3alllUThl KYPCOBOUM PabOTHI 3aC/Ty>KUBAET CTY/IEHT, 00HAPYKUBIIHH
3HaHWE OCHOBHOTO yueOHO-TIPOrpaMMHOI0 MaTepuasa B 00beMe, HeOOX0AUMOM [I71s AabHeHIelr yueObl 1
Mpe/iCTOSAIeH paboThI 1O MPOQEeCCHH, BBITIOHUBIINN KypCOBYIO paboTy 6e3 olMOOK U B MOJTHOM 00LEME,
TIpe/[CTaBUBIINI MOSICHUTEIBHYIO 3alUCKY COZieprKallyi0 Cephe3Hble OTCTYIIEHHS OT JeHCTBYIOILIX
TpeboBaHWii U CyILjeCTBeHHBIE MOTPeIIHOCTH 0OPMIIEHHUST;

— OLIeHKA «He 3aL[UTH/» 110 UTOTaM 3allUThl KYPCOBOM pabOThI BEICTABSIETCS CTYEHTY, 0OHapy KUBIIEMY
npobesibl B 3HAHUSIX OCHOBHOTO Y4eOHO-TIPOrpaMMHOTO MaTepyasia M MaTeprasioB MpeACTaB/ieHHOW UM
KypCOBOM paboThl, 0MyCTHBLIEMY IPUHLMIMABHbIE OIMOKY IPY OTBETaxX Ha BOIIPOCHI NperofaBaresis. Kak
TIPaBUJIO, OL[eHKA «He 3allJUTH/I» CTABUTCS CTYJieHTaM, KOTOpbIe He MOTYT TIPOZIOJDKUTE 00ydYeHHe Uin
MIPUCTYTIUTH K MPOQeCCUOHANTBLHOM /IeSTeTbHOCTH M0 OKOHUaHuU BI'TY 6e3 0NoMHUTE/TBHBIX 3aHATHH 110
COOTBETCTBYIOLLeH JUCLIUIIIHE.

Bonpocsl K 3auety
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1. IBnenue BeICTpeEJIA.
. O61wjee npeacTaBeHre 0 PU3NKO - MEXaHUUECKUX TPOLieCCaX, MPOUCXOISIIUX TIPH BBICTPEJIe.
. OCHOBHBIe Nepro/pl SIBJIEHUS BBICTpeIa.
. OcHoBHasi 3a/iaua BHyTpeHHel Oanmuctuku. [Ipsimast u oOparHast 3aiau BHyTpeHHel 0a/TMCTHKN
. Mexanu3sm ropenust 6e3/ibIMHBIX ITIOPOXOB U TBEP/BIX TOIIMB. ['eoMeTpUUeCKui 3aKOH ropeHHsI ITopoxa.
. Tunbl NOPOXOBBIX 3€PEH.
. BeicTpoTa razoo6pa3oBaHusi.
. TpexusieHHBIH U By X4/IEHHBIH 3aKOH Ta3000pa30BaHusl.
. [Tnowae moBepxHOCTH U 00BEM TIOPOXOBOTO 3€pHa.
. Koadduiment nporpeccuBHOCTH Mopoxa.
. OcoGeHHOCTH TOpPeHUsT pacliaIaloIIyXCs 3epeH Ha IpUMepe CeMUKaHaIBHOTO 3epHa.
. T'openue mopoxa B ocTosiHHOM oObeMe. Tekylllee jaBieHNe TOPOXOBBIX ra30B.
. [TonHOe nupocTaTuuecKoe JjaBjeHye.
. JKCrIlepUMeHTa/IbHOe OTIpeZiesieHre CHIIbI TIOPOXa M KOBOJIFOMA TIOPOXOBBIX Ta30B.
. [lonHBIN UMITY/BC aB/IeHUS TIOPOXOBBIX a30B.
. PacueT npesBapuTenbHOroO (MMPOCTaTUUECKOT0) NIEPHOJA.
. BocrinameHeHre mopoxoBoro 3apsija.
. OcobeHHOCTH TTpoliecca Bpe3aHusi Be/[YIIero MosiCKa.
. KoHTakTHble HanpspkeHHs B IIpoLiecce Bpe3aHMUsl.
. Crna conpoTHBI/IEHNS Bpe3aHUIo.
. Y4eT NoCTymnareabHOro JBrkeHus NpoAykros cropanus (I1C) B kaHase cTBofa.
. Pacnipepenenue ckopoctu [1C 1o A/iMHe KaHana CTBOJIA.
. Kunetnueckasi sHeprusi ra3o-opoxoBoii CMecH.
. Pacripefienienus faBnieHust 1o JjlvHe KaHasla.
. [laBneHue Ha JHO CHapsi/ia U Ha JHO KaMOpBl.
. Banmictuueckoe faBsieHre IOPOXOBBIX ra30B.
. YpaBHeHUe [BIDKeHUS LIeHTpa MacC cHapsza (ypaBHeHHe MOCTYIaTe/bHOTO [BYKEHU).
. YpaBHeHUe BpalllaTe/IbHOT0 [JBM)KeHUs CHapsijia.
. OnipeziesieHNe COCTaBSIOIIMX CUJT MHEPLIUH, JeCTBYIOIIMX Ha 3/IeMeHT MacChl CHaps/ja B KaHajie CTBOJIA.
. KoaddurmenT GUKTUBHOCTH, €T0 COCTABJISIOIIHE.
. BanaHc sHepruu npu BoicTpesie. OCHOBHOe ypaBHeHHe IUPOAVHAMUKY.
. KoaddurmeHT yueta BTopocTerneHHbIx paboT. CBA3b ¢ K03 GUIMEHTOM PUKTHBHOCTH.
. IlpegensHas CKOpOCTh CHapsiza.
. [TonsiTe o gaBneHny gopcuposanus. CriocoOwl yyera nepruofa ¢opcrpoBaHusl.
. [lapameTpbl, ucrionb3yeMble MpU yueTe reproza GopcpoBaHusl.
. Cucrema ypaBHeHHI BHyTpeHHel Oa/l/IMCTUKY IIPH apryMeHTe t.
. MeTozibl pellieHust CUCTeMbl YpaBHEHUH [1pYU apryMeHTe t.
. Petnenne O3Buyb B nvpoguHamMuueckoM nepuoge. CucreMa ypaBHeHUN C apTyMEHTOM Z.

R OO UTk, WN

W WWWWWWWWNNNNNNNNNNRRRRRRRRR-
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Bonpocs! k guddepeHurpoBaHHOMY 3aueTy

1. TIpegmet BHeluHel 6ammucTvky. Hauana auHamuku I'amunesi-HptoToHa. MIHepIpaibHbIe U
HeHHepLMa/lbHble CUCTEeMBbI OTCUeTa. ['eTMoLieHTpUUecKasi, FeoLieHTpUUecKas ¥ 3eMHasi CUCTeMBbI OTCUeTa.
2. Yckopenue Kopuosnuca, cuia 3eMHOIO IIPUTSDKEHUS U CUJIA TSDKeCTH.
3. Y4eT 3aBUCUMOCTH YCKOPEHHUsI CUJIbI TSDKECTH OT LIUPOTHI U BBICOTHI, BIMSHAE U3MEHEeHUs HallpaB/IeHUst
CHJIBI TSDKECTH Ha To/1eT cHapsiga. [lapabonyyeckasi Teopusi.
4. Crangaptsl atMmocdepsl B Oayuctrike. HopManbHast apTusiepuriickast atMmocdepa. YdeT BaKHOCTH BO3ZAyXa.
BupryanbHasi Temmeparypa.
5. YcnoBue BepTUKaIbHOIO paBHOBecHs. Pacripesenenue ioTHOCTY ¥ TeMITepaTypsl 110 BbicoTe. CTaHZapTHas
armocgepa CA81.
6. JIBiokeHMe 1leHTpa Macc cHapsiia B mycroTe. [Tapabonnueckas Teopusi.
7. O0TekaHMe Tesa CTaLMOHAPHBIM TTOTOKOM HeaTbHOW HeCKMMaeMOoU XXUIKOCTU. YpaBHeHue bepHysuin.
[Mapagokc /' Anambepa.
8. OOTekaHMe TBep/IOTO Tejla CTal[MOHAPHLIM TIOTOKOM BSI3KOM >KUAKOCTH. ITorpaHnuHbIi cioi. Yucio
PeiiHonb/ica. JlaMUHApHBIN U TYpOY/IeHTHBIM PeXXUMBI TeueHUsl. MI3MeHeHMe MapaMeTpoB TIOTOKA T0 TOJIIIHE
MOTPaHUYHOIO CJIOS.
9. OTpeIB [TOrPaHUYHOIO CJ/10s. BUxpeBoe CONpOTUBI/IEHUE, CONIPOTUB/IEHUE TPEHUSL.
10. BsivsiHMe CKMMaeMOCTH BO3/lyXa Ha aspojiMHaMuvecKoe cornportusiieHue. Yucio Maxa. @opmyiibl
H303HTPOIMYECKOr0 TOPMOXKEHHS.
11. YnapHsble BonHbL. V3MeHeHHUe [TapaMeTpOB ITOTOKA Ha MPSIMOM CKauKe YIIJIOTHEHUS.
12. Kocoii cka4yoK yrioTHeHus1. [T0BOpOT MOTOKA Ha KOCOM CKauke yIioTHeHHsl. OcOOeHHOCTH 00TeKaHs
KJIMHA ¥ KOHyca. OTolleAINi CKauOK YIJIOTHEeHUSI.
13. CTpyKTypa yJapHbIX BOJIH OKOJIO TUTIOBLIX CHapsiioB. BoIHOBOe COMpPOTUBIIEHKE.
14. OntumansHasi popma cHapsiia.
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15. CraproBasi 3eMHasi cucteMa Koop/ivHart. O01rjast 3a/jaua MPOCTPAaHCTBEHHOTO JIBW)XKEHUSI CHAps/ia B
armoccepe. ['71aBHBIN BEKTOP ¥ I7IABHBIM MOMEHT CUJT a3POITMHAMUYECKOTO COTIPOTHUBIEHUS.

16. OcHoBHas 3agaya BHelHel OanmicTrku (O3BB). OcHoBHEIe fomyiieHusi. ChcTeMa ypaBHEHUM JBYKEHUsT
CHapsja.

17. Jloboroe compoTuB/eHue. KoadduieHT 1000BOro COMpOTHR/IEHU. 3aBUCUMOCTD OT uKc/ia Maxa.
Kosddurment dopmebl. Bammictiuueckuit KosdduieHT. @yHKIUY CONPOTUB/IEHHS. 3aKOHBI COTTPOTHUB/IEHUS
BO3JyXa.

18. OcHoBHas 3a/1aua BHelHel OanmicTuki. OCHOBHBIe fjomyIeHus. CHCTeMbl ypPaBHEHUH C apryMeHTaMH .
19. ¥YpaBHenue rogorpada ckopoctu. I[Mogcranoeka Cuauuwu.

20. [TpubmxeHHO-aHATUTUYeCKYe MeTOAbI PellleHus] OCHOBHOM 3a/jaun BHelHel OanmicTiku. MeTog,
Siinepa.

21. IpubmxeHHO-aHATUTHYeCKe MEeTOAbI PellleH!s] OCHOBHOM 3a/jaun BHelliHeld banmicTiku. MeTop,
Cuauun. OcHoBHBIe GyHKIMH CHadum.

22. PacueT 1apaMeTpOB TPaeKTOPHH C IOMOL[bI0 OCHOBHBIX (yHKIMH CHauyu.

23. OnpejiesieHre TapaMeTPOB B BepILIMHe TPAeKTOPUU U B TOUKE MafleHusi C TIOMOLLbI0 OCHOBHBIX (YHKLMIA
Cuauum.

24. Cusibl 1 MOMEHTHI, JeliCTBYIOLIMe Ha CHaps/ B aTMoc(epe U1 3aBUCSIIME OT TOJI0KEHUS OCU CHapsia
OTHOCUTENTbHO KacaTe/lbHOW K TPaeKTOPUHU LjeHTpa Macc.

25. Cusibl 1 MOMEHTHI, IeWCTBYIOIIME Ha CHaps/| B aTMoCdepe 1 3aBUCSIINE OT JABWKEeHUsI OCU CHapsiZia v
BpallleHUs] CHapsiZia BOKPYT OCH.

26. TIpeoOpa3oBaHue BeKTOpa TIPY TIOBOPOTe C/K. MaTpwuija repexo/ja OT HeTIOBEPHYTOM C/K K TIOBEPHYTOM.
CBolicTBa MaTpulbl Ilepexoja.

27. CrapToBas 1 CBsi3aHHasi CUCTeMbl KOOpAUHAT. VIcrionb30BaHue HanpaB/sioMX KOCUHYCOB /IS 3a/laHust
VITIOBOTO TIOJIO’KEHUSI Tejla B TIPOCTPAHCTBe (CBSI3aHHOM C/K OTHOCUTETHLHO CTapTOBOM). CBOMCTBA MAaTPUIIbI
Harpas/IsIOLIMX KOCHHYCOB.

28. NuddepenuyansHble ypaBHeHus [IyaccoHa fjist TPOM3BOAHBIX HAMPAaB/ISIOLIX KOCUHYCOB.

29. CrapToBad U CBsI3aHHas1 CUCTeMbI KOOpAMHAT. VIcro/b30BaHMe CaMOJIeTHBIX YIVIOB AJIs 3a/laHHs YITIOBOTO
T10JI0KEeHHsI Tesla B TPOCTPAHCTBE (CBSI3aHHOW C/K OTHOCHTE/ILHO CTapTOBOM). BrIpaskeHHe MaTpHLIb Tepexoza
OT CTAapTOBOM C/K K CBsI3aHHOM uepe3 CaMoJIeTHbIE YIJIbI.

30. CraproBasi, CBsi3aHHasi U TTOJIyCKOPOCTHas (TpaeKTOpHasi) CUCTeMbI KOOpArUHAT. OpHeHTaIUsI CBSI3aHHOM
CUCTeMbI KOOP/IMHAT OTHOCUTEJTFHO TI0TyCKOPOCTHOM C TTOMOII[BIO YT7IOB Diiepa. BripaxkeHre MaTpUL{bI
repexofia OT CBSI3aHHOMU C/K K MOTYCKOPOCTHOM yepe3 yI/bl Jiepa.

31. CraproBasi, CBA3aHHasi U MOJyCKOPOCTHas (TpaeKTOpHasi) CUCTeMbl KOOpAUHAT. OpueHTalUs CBSI3aHHOU
CUCTeMbI KOOPAMHAT OTHOCUTEIBHO MOMyCKOPOCTHOM € roMolibo yrioB le Criappa. BelpaxkeHre MaTpHULib
repexofia OT CBfI3aHHOMU C/K K TIOJyCKOpOCTHOM uepe3 yribl [e Crniappa.

32. Cesi3aHHasl, TT0JTyCKOPOCTHAs (TpPaeKTOpHast) M CKOPOCTHAsI CUCTeMbI KoopuHaT. OpreHTals BeKTopa
CKOPOCTH LIeHTPa MacC B CBsI3aHHOMW CHCTeMbl KOOP/IMHAT C TIOMOIIIbIO YI/Ioa aTaku U CKOMb)KeHust. Marpuiia
repexofia OT CTapTOBOM C/K K CKOPOCTHOM.

33. BripakeHus1 NpOU3BOAHBIX YIVIOB Jiinepa uepe3 MPOeKL[MH YIVIOBOM CKOPOCTH Ha OCH CBSI3aHHOM C/K.

34. BripaxkeHust Mpou3BOAHbBIX yr/ioB [e Criappa yepe3 MpoeKI[MK YIJIOBOM CKOPOCTU Ha OCU CBSI3aHHOM C/K.

3auet

Or1leHKa «3auTeHO» MOXKET OBITh MOCTaB/IeHa 0e3 yuacTysi B TPOMEXXYTOUHOM aTTeCTalldu rpyu Habope
cTyAeHToB 6osiee 60 6a/10B 10 cymMe paboT B cemecTpe. Bai/ibl 3a BbINMOIHEHUE YueOHbBIX 3a/aHHH
Ha3HayaloTCsl B COOTBETCBUM C TeXHOIOTMUeCKOW KapTol AUCLIUIUIMHBI U PerylaMeHTOM UCTI0/b30BaHUs
0abHO-PEeHTUHIOBO cucTeMbl. B cilyuae, ecyii cTyfeHT He Habpasn 60 6a/uioB caua 3ayeTa MpOU3BOAUTCS B
yCTHOM (hopme.
K cpaue 3aueTa [[OMyCKarOTCS CTYI€HTHI TTPYU YCJIOBUU BBITIOIHEHUS BCEX KOHTPOIbHBIX MEPOTIPUSITUH,
TpelyCMOTPEeHHBIX TIPOTPAMMOM JUCIIATI/TMHEL.
3aueT BBICTABJISAETCS MO Pe3y/ibTaTaM YCTHBIX OTBETOB 00yUaroIerocsi Ha BOMPOCHI K 3auUeTy,
KpuTepuu o1ieHUBaHUS:
- OL[€HKA «3auTeHO»: CTYJeHT [la/l Mo/IHbIe TIPaBUIbHbIE OTBETHI Ha /[Ba OCHOBHBIX BOITPOCA IperofaBaress,
b0 He OTBETWIT Ha O/IH M3 OCHOBHBIX BOIIPOCOB Tpero/iaBaTe/isi, HO Ha JIOTIOJTHUTE/ILHBIN BOTIPOC OTBETHIT
BEPHO, JIMOO He OTBETH/T HA OCHOBHBIE BOTIPOCKI TIPETO/IaBaTesisi, HO Ha JIOTIONTHUTE/IbHBIE BOTIPOCHI OTBETHIT
BEPHO;
- OL|€HKa «He 3a4TeHO»: CTy[eHT He OTBETH/I BOTMIPOCHI MpernojaBareis

JuddepennupoBaHHbIii 3a4eT

151 mosyyeHus OLleHKH CTyZ,eHT YCTHO OTBedaeT Ha 3 BOIIPOCa U3 pas/MyHbIX paszgenos PIT/I.
KonnuecTBO npaBU/IBHBIX OTBETOB OIpeZe/isieT UTOTOBYIO OLIEHKY:
1. Hu 0fHOrO0 NpaBU/IbHOTO OTBeTA - OLIeHKA "He 3auTeHo".
2. OauH NpaBUILHBINA OTBET - OL[eHKA "'3auTeHO-y0B/IeTBOPUTEILHO"
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3. [IBa npaBUJILHBIX OTBeTA - OL}eHKa "'3a4TeH0-X0poLo"
4. Tpu npaBUIBHBIX OTBETA - OLIeHKA "'3aUTeHO-0T/INYHO"
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pazgen 1. O0myue
3 6 |cBejjeHUs 0 AB/IEHHU 14 8 4 4 6 6 Kypcosas paGora,
BBICTpeNa, Boripocs! K 3auety
Paspen 2. O6pa3oBanue
TMOPOXOBbIX ra3oB. Kvpcopas pabora
3 6 |/[laB/ieHHe MOPOXOBBIX 14 8 4 4 6 6 BZE OChL 1?3aqe ’
ra3oB B MOCTOSIHHOM p Ty
o0Beme.
Pazpen 3.
IIpepBapuTe/ILHBIN
3 g |MePHOA AB/IeHUS 14 8 4 4 6 8 Kypcogas pabora,
BbICTpesa.Bpe3anue Bormpocs! K 3auety
Be/IyII[UX MOSCKOB B
Hape3bl.
Paspgen 4. IlocrynarenbHoe
3 g /ABIDKeHHE POAYKTOB 18 | 12 6 6 6 8 KypcoBas pabora,
ropeHus. JIpmxeHnue Bompocs! K 3auety
CHapsiia B KaHaJie CTBOJIA.
Paspen 5. Paciunpenne Kvpcopas paGora
3 6 |mOpOXOBBIX ra3oB. 18 | 12 6 6 6 8 B(B)]g 0Ch £3aqe ’
MaBienue ¢popcupoBaHusl. p Ty
Pa3pen 6. OcHoBHas
3afiaya BHyTpeHHel
3 | 6 |6ammcrakm. 18/ 12| 6 | 6 | 6 8 é{gﬁcgﬁf}figgga
AHa/IMTHYECKHHA MeTOJ p Ty
npodeccopa Ciryxo1Koro.
Paspen 7. BHyTpeHHsas
0a//TMCTHKA PeaKTHBHOTO
3 g |/ABMIaTes Ha TBEPAOM 12 8 4 4 4 6 Kypcogas pabora,
Ton/iMBe. /laB/ienne Borpocs! K 3auety
MOPOXOBBIX ra30B B
Kamepe PATT.
Bcero 3a 6 cemecTp 108 | 68 | 34 34 40 50
Pazpgen 8. Ilpeamer u
METOJ BHelIHel Bompochl K
O0a/McTHKH. OU3HKO- ndepen pH OBAHHOM
4 7 |MexaHH4YeCcKHe 0CHOBBI 20 12 12 0 8 10 A p 3a]jle1l?y y
MoO/ie/TMPOBaHuA ’
ABIDKEHHSI CHapsAjAa B Kypcoeas paGora
armocdepe 3emiin.
Pazpnen 9.
Jlono/iHUTe/IbHbIE Bonpocs! K
4 - |3/IeMeHTbI KHHEMaTHKH 7 | 14 4 10 8 10 b depeHITMPOBaHHOMY
TBepPAOro Te/a, 3ayery,
HCII0/Ib3yeMble BO KypcoBas pabota
BHeIIIHeH 0a/THCTHKe.
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Pazpgen 10. [IpuknagHas

Borpocs! k

- |BHIIHAs GEJIJII/ICTI/IKEI 20 | 12 4 8 8 10 nudbepeHIIPOBaHHOMY
APTHW/VIEPUIICKOTO0 3a4ery,
CcHapsApja. Kypcogas pabora
Pazpgen 11.

Banmcrnueckas ¢opma
Borpocsl K
npejCTaB/JIeHUus CHI U HepeHLIpOBAHHOM

7 |MomeHTOB, felicTByromux | 14 | 10 4 6 4 10 " p 3a]§1ep y
Ha CHaps/J — Teso Y

Kypcosas pabora
BpallleHUs Ha
TPaeKTOpPHH.
Pazpgen 12. BpamarenbHoe
ABIDKeHUe MPaBUILHO Kypcogasi pabora,

- |ABHKyIIerocs 32 | 20 10 10 12 10 Bormpocs! k
(mocs1ynrHoro) nmudbepeHIIPOBaHHOMY
APTU/L/IEPUIICKOTO 3aueTy
cHapspja.

Bcero 3a 7 cemectp 108 | 68 | 34 34 40 50
Bcero nmo gucuuninHe 216 | 136 | 68 68 80 100
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Kputepuu oneHuBaHus

IICK-20

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5

Ne 1
Ne 2
Ne 3

No 4
Ne 5
Ne 6
Ne 7

Ne 8
Ne 9

Ne 10

Bonpocbl omkpbimoz2o muna:

Kakue monyirieHus iexxat B 0CHOBe (hH3U4YeCKOM MO/e/d SIBJIeHUS BBICTpesa?

Kakoit ¢pusrueckuii MeXaHH3M JIEKUT B OCHOBE PacTIpOCTPaHeHUsI peaKIiyd TOPeHUsT?
UTo Ha3bIBatOT 3aKOHOM CKOPOCTH FOpeHusi?

Kakotli npotiecc Ha3bIBalOT BOCIIJIaMeHeHUeM TTopoxa?

[ToueMy Mpu Ha/JIMUMK HAYa/ILHOTO YI7Ia HyTalluM HyTal[MOHHOe /IBI)KeHUe CHapsiJa He
SIBJIsIeTCS Kole0aTe/TbHbIM?

Kakue ponyienys ¢opMHUpyroT (pU3MUeCKyH0 MOZie/lb OCHOBHOM 3a/jauMl BHeIIHel
0a/TUCTUKU?

HazoBute ocHOBHBIE c/lod aTMOC(hepbl 3eMu.

Uto sIBSIsIeTCs TIPeMeTOM M3yUueHUst Oa/I/TMCTUKY KaK HayKU?

B uem 3ak/touaeTcsi OCHOBHas 3a/laua BHYTPeHHEH 0a/lIMCTUKY KaK HayKu'?

Yro npeficTaBasieT coO0M apTU//IEPUIICKasi CUCTeMA B PaMKaX BHYTpeHHeH OaimiCcThKu?
Bonpocbl 3akpblmo2o muna:

B uem 3akstouaercsi obpaTHas 3afiaua BHyTpeHHeH 0a/TiCTUKN?

UTo Ha3bIBalOT YCUIMEM pacraTpOHUPOBaHUA?

Kax BiiusieT Kasibp opyust Ha BeJIMUUHY JIMHEMHOTO YCKOPEeHUs CHapsA/a Tpu
BBICTpese?

Kak BiMsieT UiC/I0 Hape30B Ha BeIMUYMHY HOPMaJIbHOW peakLuy 00eBoli rpaHu Hape3a?
B kakux eguHMIIaX U3MepsieTcs Cujla ropoxa?

Kakoti 3akoH pacmipeziesieHVst TPaJULIMOHHO PUHUMAFOT /IS TOUeK MaJieHust
(momaziaHusi) CHapsiioB U My/b?

ITpy KakoM YCJIOBUM BPAILAFOIIUICSA CHApsA/, Oy/leT IBUTAThCS Ha HAUaIbHOM yYacTKe
TPAeKTOPUU C Ma/IbIMU yTJIaMH HyTalliu?

B uem 3ak/Ir0uaeTcss OCHOBHAs 3a/jaua BHeIIHel 0a/TiCTUKU?

B KakoM cs10e aTMoCdepbl TIPEUMYIIIeCTBEHHO MPOUCXOJUT TPAaeKTOPHsI 1oJIeTa
OOJBIIMHCTBA CHAPSI/IOB?

Kakyro ciity He yUUTBIBAIOT ITPY COCTaB/IeHWH YPaBHEHUM /IBIDKEHHs CHapsa B
armocgepe?
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