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AHHOTaNIMA

Jucuummuaa «['mpockonuyeckue mpuOOphl U CHCTEMBI» BXOIUT B 00pa30BaTEIbHYIO
IpOrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpamMMy CHELHATUTETa MO0 HAMPABICHUIO MOJITOTOBKU/
cnenuanbHocT 24.05.06 «Cuctemsl yrpaBieHUs JIETaTEIbHBIMU allllapaTaMu» HalpaBIeHHOCTU
«IIpubopsl cucTeM yrpaBieHUs JETaTeIbHBIX anmnapaToBy. JlucuuninHa peanusyercs kadenpoi
«Nel3»,

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

OIIK-1 «CnocoGeH NpUMEHATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOTO aHaIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO
UCCIICIOBaHMS JUIs PELICHUS MH)KEHEPHBIX 3a/1a4 MPO(ECCHOHATBHON AEATEIIbHOCTI

[IK-8 «CrocobeH mpenacTaBisTh pe3yibTaThl HCCIAEAOBaHUH B (HOpME OTUYETOB,
pedeparoB, 0030poB, MyOJIUKAIHIA, JOKIAIO0B U 3aIBOK Ha U300pETECHUS

CopepxaHue TUCHUIUIMHBI OXBAaTHIBAE€T KPYI BOIPOCOB, CBSI3aHHBIX C MPHHIIMIIAMU
MOCTPOEHHUS TEOPHEH U OCHOBHBIMH XapaKTEPUCTUKAMH TMPOCKOMUYECKUX MPUOOPOB U CUCTEM
OpUEHTAIlNK TOABMXHBIX OOBEKTOB. B MATH pazjenax mocielnoBaTeIbHO pacCcMaTpUBAIOTCS:
mapaMeTppl OpHUEHTAIMM W  ONHWCAaHWE BPAIICHUS MOJBIKHBIX OOBEKTOB; KYpPCOBBIC
TUPOCKOMMYECKHE MPUOOPHI U CUCTEMBbI; yKa3aTeNIH HAlpaBJICHUS BEPTUKAIHU; KypCOBEPTUKAIIU
w1aTOPMEHHOTO THIA; OecriaTrGopMeHHbIe HHEPIHATbHBIE CHCTeMBbl oprueHTanuu. OCHOBHOE
BHUMaHUE yJAeNsSeTcs cXeMaM U MpUHIUNaM (GYHKIIMOHUPOBAHUS, OIMUCAHUS TUHAMHKH,
AQHAJIN3Y NOTPELIHOCTEN TMPOCKONMUYECKUX MPUOOPOB U CUCTEM OPUEHTALIUU.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cCienyromue (GopMbl OpraHu3aluu
y4eOHOTO Tmporecca: JEeKIuH, JabopaTopHble pabOThI, CaMOCTOATENbHAs paboTa CTyIEHTa,
KOHCyJbTauu, I[IporpaMMoil NHUCHUIUIMHBI MTPEAYCMOTPEHBI CIEIYIOIINE BHIbI KOHTPOJIS:
TEeKYLTUH KOHTPOJIb yCIIEBAEMOCTH, IIPOMEXKYTOUHAas aTTecTauus B bopme
nudGpeHIMPOBaHHOTO 3a4eTa

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JUCIIUIUIMHBI COCTaBIsET 4 3a4eTHBIX enuHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIUIUIMHE KPYCCKUHN »



1. TlepeueHb MIIAHUPYEMBIX PE3YJIbTaTOB O0YUEHUS IO TUCIUILINHE

1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI
Llenpr0 MUCHMIUIMHEI SBISETCS MOJTYyYEeHHUE CTYJICHTaMH HEOOXOJUMBIX 3HAHHUU IO YCTPOMHCTBY,
(GYHKIIMOHUPOBAHHUIO M MATEMATUYECKOMY OMTUCAHHIO JBUKCHHS THPOCKOMUYECKUX MMPUOOPOB H
TUPOCKONMYECKUX CHCTEM, a TaK >K€ YMEHHUIO aHAJIM3UPOBaTh UX pabdoTy, BKIOYas
IKCIIEPUMEHTAIbHBIC UCCIICOBAHMUS.
JlucuuramHa BXOJUT B COCTaB 0053aTENIbHOM YacTH 00pa3oBaTENIbHOW IMPOTrpaMMBbl BBICIIETO
obpazoBanus (nanee — OII BO).

1.2. TlepeueHb MIaHUPYEMBIX PE3YJIBTATOB OOYUYECHHS IO JUCIUIUIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs AUCHUIUIMHBI OOYYaIONMIUKUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTsaMu. KOMIETeHIINY U WHAWKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMN U HHIMKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Ko n nHaumenoBaunue
KOMIETEHIINHU

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIXKCHUA KOMIICTCHIIMHN

OIIK-1 Cnocoben
PUMEHSTh
€CTECTBCHHOHAYYHBIC
1 OOIICHH)KEHEPHBIE
3HaHUS, METOIbI

OIIK-1.3.1 3Hath pa3zaensl
MaTeMaTHYECKUX U €CTECTBCHHBIX HAaYK (B
TOM YHCJIe OOIIEUHKEHEPHOTO 0JI0KA),
HEOOXOIMMBIE JIJIS1 OCBOCHUS
pohecCHOHABHBIX AUCIUILINH 1
peIIeHHsI MHXCHEPHBIX 3a/1a4 B

PO eCCUOHAIIBHON JEATEIHLHOCTH, a TAKKE
METOJIbl MATEMATUYECKOTO aHAaJIK3a,
MOJICIIMPOBAHMS, TEOPETUIECKOTO U
IKCIEPUMEHTAIBHOTO UCCIICIIOBAHUS

MaTeMaTH4eCKOro OIIK-1.Y.1 ymeTb npuMeHsTh 3HAaHUS B
aHaJIu3a u 00J1aCTH MaTeMaTHYeCKUX U €CTECTBEHHBIX
O6menpodeccruoHanbHbIE
KOMITETEHIIHH MOJIECIINPOBAHUS, HayK (B TOM YHUCII€ OOLIENHKEHEPHOTO
TEOPETUYECKOI0 U 0J10Ka) 7S pelIeHus MPaKTUUECKUX 3a1a4
AKCIIEPUMEHTAJILHOTO | B MPO(hecCHOHaNbHOM e TEeNbHOCTH
UCCIIEIOBAHMS IS OIIK-1.Y.2 ymeTs NpoBOIUTH
pelieHus MaTeMaTUYeCKHUEe PacyeTsl U
MHXXECHEPHBIX 3a7jad | MaTeMaTUYECKUH aHAINU3 B
npodecCHOHATBHON | MPO(ECCHOHABHOMN AEATEIbHOCTH
JIEATEIbHOCTH OIIK-1.Y.3 ymerb npoBOIUTh
MOJICJIUPOBaHKE B PO ECCHOHATBHON
JIeSITEIIbBHOCTH
OIIK-1.B.1 umMeTh HaBBIKH TEOPETUYECKOTO
Y KCIEPUMEHTAIbHOIO UCCIIEIOBAHUS B
podeCCHOHATIBHOM J1eITETbHOCTH
[1K-8 Cnocoben
MIPEJICTaBIISITh
PESYIBTATEL -~ [1K-8.B.1 Bnaners HaBbIKaMU 000O0IICHMS,
HCCJIETOBaHUM B
[TpodeccronanbHbIe (bopMe OTUCTOB (bopMyIHPOBaHUS U U3TTOKEHUS
KOMIETEHIINU ’ Pe3yJIbTaTOB HAYYHO-HCCIIE0BATEIbCKUX U

pedepaToB, 0030pOB,
myOuKaImii,
JIOKJIAJIOB ¥ 3asIBOK
Ha U300peTeHus

ONBITHO-KOHCTPYKTOPCKUX pa60T

2. Mecro nucuumianssl B ctpykType OI1




JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS

[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:
— Maremaruka,
— AHanmuTHdecKas MeXaHHKa,

— Teopust rTHPOCKONOB U TUPOCTAOUIN3ATOPOB,

— ®dusmka,
— Teopernueckas MeXaHHUKa.

3HaHus, MOJYYECHHbIE NPU M3YyYEHWHM MaTepuaia JaHHOW JMCIMIUIMHBIL, HUMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUY€HUE, TAK U UCIIOJIb3YIOTCA MIPH U3YYCHUH IPYTUX AUCLUILINH:

— WuepuuanbHble HaBUTALIMOHHBIE CUCTEMBI,
— Pacuer u cunTe3 rupornpuOOpoB U CUCTEM,

— DJeMEeHTHI TUPOCKONUYECKUX MPUOOPOB M CUCTEM.

3. O0BeM U TPYIOEMKOCTh JAUCIUILIAHBI
JHannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHJIOB Y4eOHOM
paboThI M0 TUCHUIUIHHE (M pachpeeieHue 3TOM TPYI0EMKOCTH 110 CEMECTPaM) MPEICTABICHBI B

tabnuie 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI
TpynoemMkocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 25 25
AyoumopHhuie 3aHamus, BCEro Jac. 85 85
B TOM YHCJIC:

neximu (JI), (dac) 34 34

npakTuyeckue/cemunapckue 3anstus  (113),

17 17

(dac)

naboparopusie pabotsl (JIP), (dac) 34 34

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

HK3aMeH, (Jac) 27 27
Camocmoamenvnan paboma, Bcero (4ac) 32 32
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3auy, OK3. OK3.
JK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTITUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTAHBI MO pa3eiaM U BUAAM 3aHITHIA.

Paznem,l, TEMBI TUCHUIJIMHBI U UX TPYAOCMKOCTh IIPUBCJACHBI B Ta6m/1ue 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexuu 113 JIP KII CPC
Pasnensl, TEMBI TUCIIATUINHEL (4 ; ) (C3) (1a0) (qac) | (wac)
Cemectp 7
Paznen 1. 'mpockonudeckue mpuOOPsI U CHCTEMBI
opuenrtanuu. OO1HEe CBEICHUS. 2 4




Pa3nes 2. KypcoBbie rupockonnueckmne
NpUOOPHI M CHCTEMBI

Tema 2.1 .Ykazarenau HarpaBieHUs OPTOAPOMUHU
Tema 2.2. MassTHUKOBBIE THPOKOMIIACHI

Tema 2.3. ['mpoMarHuTHBIE KOMIIACHI 10 3 8 10
Tema 2.4. 'upokoMnachkl ¢ KOCBEHHOH
KOppEeKLHEH

Tewma 2.5. OpOuTanbHbIN THPOKOMITAC

Tema 2.6 ABHallMOHHBIE KYPCOBBIE CUCTEMBbI

Pa3zgen 3. Yka3zaresu HanpaBJ/ieHUs] BePTUKAJIU
Tema 3.1. 'uporopuzoHTsI

Tema 3.2. lleHTpanbHble THPOBEPTUKATI

Tema 3.3. lHepunanbHble IOCTPOUTEIN BEPTUKAIIY]

Pasznea 4. KypcoBepTukajau njiargopMeHHOro
THIA

Tema 4.1. KoHTypbl MOCTpOCHHUS\ BEPTHKAIH
Tewma 4.2. CucreMbl GU3NIECKOTO
rupokomnacupoBanus Tema 4.3. CucteMbl
AHAJMTUYECKOTO THPOKOMITACUPOBAHUS

Paznen 5. becnuiarpopmMeHHble MHEPUIHAJIbHBIE
cucrembl opuentauuu (bBUCO)

Tema 5.1. BUCO, ocHOBaHHasi HAa UHTETPUPOBAHUH
KMHEMaTU4YeCKUX ypaBHeHUH Diinepa Tema

5.2. BUCO, ocHOBaHHasi HA UHTETPUPOBAHUU
ypaBHeHul [lyaccona

Tewma 5.3. MeTtoauuyeckue U UHCTPYMEHTAJIbHbBIE
norpemHocty BMCO

Hroro B cemectpe: 34 17 34 32

Hroro 34 17 34 0 32

IIpakTrueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarolMMHUCS  OMNpENEeJIeHHbIX  TPYAOBBIX  (YHKIUH, CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHIA MIPUBECHO B TabauIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3AaciioB U TEM JICKIHMOHHOT'O [UKJIA

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 Paznen 1. I'upockonmueckue cucremsl opueHrtanuu. OOmme
ceefeHus.  basoBble  cucreMbl  koopauHaT.  [lapamertpsl
OpUEHTAIlMM OIMCaHWE BpAIIEHUS MOJBHXHBIX OOBEKTOB.
Kunemarnueckue ypaBHeHusi Oilepa, ypaBHeHue Ilyaccona,
OTMCAaHNE BpallleHUsl B KBATEPHUOHAX

2 Paznen 2. KypcoBble rTHpOCKONMYECKHE CUCTEMBI

Tema 2.1 .Yka3zarenu HampaBieHus opToapoMuH OCHOBHBIE
CBOIICTBAa OpTOAPOMHYECKHX Tpaektopuid. Teopema Kiepo.
Cxema u mpuHOMI AeicTBUs rupockona HampasieHus (I'H).
IIpunuun mupotrHon koppekuuu ['H. Meronuueckue u




UHCTpyMEHTaJIbHbIE norpemHocty ['H.

Tema 2.2. MasTHuKoBble THpokomnackl CxemMa M NPUHLMII
nerctBust MasTHKOBOro rupokomnaca (MI'K). Ilpeueccuonnas
teopun MI'K. CkopocTHble, OaulMCTHYECKWE U Kap/laHOBBIC
norpemHocty  MI'K.  Ilpunuun  HeBo3mymaemoctn MI'K
JMHEWHBIMU YCKOPEHHUSIMH.

Tema 2.3. T'mpomarHuTHble KoMmmachl CxeMa H MPUHIMI
JICUCTBUSA TUPOUHYKIIHOHHOTO KomIaca (T'MK).
WHAYKIMOHHBIM JaTYMK MarHUTHOTO Kypca. Onrumusanus
napameTpoB 'K npu ciy4alHBIX HOTPEIIHOCTAX TMPOCKoNa U
MHAYKIIMOHHOTO J1aT4YHKa.

Tema 2.4. I'mpoxomnacsl ¢ KOCBEHHOM koppekuueil Cxema u
INPUHUMUIT JIEUCTBUS TUPOKOMIIaca € KOCBEHHOM KOPPEKLHEH.
IIpeueccuonnas Tteopus [I'K ¢ KOCBEHHOW  KOppEKIHEH.
[IIupotnas norpemnocts ['K.

Tema 2.5. OpOutanphbiii rupokommnac CxemMa W HPHUHIIMII
neiictBus opoutansHoro kommnaca (OI'K). YpaBHenus auHamMuku
OI'K. Uncrpymentanbhbie norpemnoctd OI'K. Ilorpemnocty,
00yCIIOBJIEHHBIE perpeccueii opouTHI.

Tema 2.6 ABuanuoHHbIE KypcoBble cCHCTeMbl IlIpuHLUIIBI
KoMIuiekcupoBanuss YHO, naTuMkoB MarHMTHOrO  Kypca,
aCTPOKOMIIACOB B aBHAIIMOHHBIX KYPCOBBIX CHUCTEMax. YCJIOBHUE
HECMELIEHHOCTH OLICHKHU Kypca

Pa3nen 3. Ykazarenu HanpaBlIeHUsI BEPTUKAIH

Tema 3.1. Tmporopmszontsi Cxema ¥ TPHUHIHN JICUCTBUS
rupockonunueckoi Beptukanu (I'B). IIpeneccuonnas teopust I'B
c MIPONOPLUOHATIBHON KOPpPEKLHUEN. CxopocTHbIe
OayuMcTUYecKue U MOMeHTHbIe norpemHoctd ['B. 30HbI 3acTod
I'B.

Tema 3.2. LleHTpanbHble rupoBepTHKanu Cxema M NPUHLUI
neiictBus neHTpansHoi rupoBeptukanu (LII'B) Ha ocnose JII'C.
Meroanueckue 1 THCTpyYMEHTaabHbIe norpemnocty LI'B.

Tema 3.3. MuepuumanbHble noctpoutenu BepTukanu [IpuHimn
MHTETpallbHON  Koppekuuu rupockona Jlesenransi-Kogpmana.
Cxema M NOpUHLMI JAEWCTBUA HWHEPLUUATBHOIO MOCTPOUTENS
Beprukasiu  (MUIIB). VYcnoBue  HeBosmymaemoctn  UIIB
JUHEHHBIMU YCKOpPEHHMSIMH 0ObekTa. VHcTpymMeHTanabHbBIE U
Meroauudeckue norpemnocru UIB

Paznen 4. KypcoBepTukanu niaaropMeHHOT0 THUIIa

Tema 4.1. Kontypel mnoctpoenus\ Beptukamu CrpyKTypa
KOHTYPOB TIOCTPOEHHUS BEPTHKAIM CHUCTEMBbl OpHEHTAllMH Ha
ocHoe TI'C. BapumaHTbl moOCTpoWTENEd BEpPTHUKAIU B
reorpa)UuecKod M OPTOJAPOMHUYECKON CHCTEMax KOOPJWHAT.
Tema 4.2. Cucrembl (QU3NYECKOTO T'MPOKOMITACHPOBAHMUS
CrpykTypa cHucTeMbl  (PU3MUYECKOTO  THPOKOMITACHPOBAHUS




JaTYUKOM yriaoBod ckopoctu. CrpyKTypa

CHCTEMBI (PM3MYECKOTO0 TUPOKOMIIACUPOBAHMS, OCHOBAaHHAs Ha

wiaThopmMbl  C

IPUHLMUIIE  THUPOKOMIIAca €  KOCBEHHOM  KOPPEKLHEH.

[TorpemHocTr cucteM (U3NYECKOTO THUPOKOMITACHPOBAHMS.

Tema 4.3. Cucrembl aHaJIUTUYECKOTO THPOKOMIACUPOBAHUS

CTpyKTYpbl CHCTEM aQHAIUTUYECKOTO T'MPOKOMITACHUPOBAHMUS
mwiatrGopmMbl B peKMME HayallbHOM BbICTaBKU. [lorpemHocTu
CUCTEMBI AQHAJIUTUYECKOTO TUPOKOMIIACUPOBaHUS
00yCIIOBJICHHbIE HOTPELIHOCTIMHU rupo0JIOKOB u
aKCEeJIEepOMETPOB.

5 Pasmen 5. becrnnargopMeHHbIE HMHEPIUAIBHBIE CHCTEMBI
opuenTanuu (BM1CO)
Tema 5.1. BHUCO, ocHOBaHHas Ha HWHTETPUPOBAHUU
KMHEMaTU4YecKuX ypaBHeHHIl Oiinepa CTpykTypHas cxeMa H
MPUHITATT (GYHKIIMOHUPOBAHUS oecruraropMeHHON
uHepuuanbHoi cuctembl opueHtauuu (BHUCO), ocHoBaHHOW Ha
UHTETPUPOBAHUM  KUHEMAaTHYECKMX  ypaBHeHMH  Diliepa.
KomMmmencamusi ~ KOPHOJTUCOBBIX W IIEHTPOCTPEMHUTEIHHBIX

YCKOpPEHUH B IIOKa3aHUSAX aKCEIEPOMETPOB.

Tema 5.2. BUCO, ocHOBaHHas Ha MHTETPUPOBAHUU YPABHEHUM
ITyaccona CtpykTypHasi cxema M NPUHLUUI (PYHKIIMOHUPOBAHUS
BHNCO, ocHoBaHHO! Ha MHTErpUpoBaHUM ypaBHeHMH Ilyaccona.
Tema 5.3. Meroauueckue U MHCTPYMEHTAJIbHBIE IOIPEIIHOCTH
B1CO [IOIPEIIHOCTH B1CO
00yCIIOBJICHHbBIE MHTETPaJIbHBIX

I/IHCTPYMGHTaJ'ILHbIe
MOrpCIIHOCTAMUA
YYBCTBUTCIIBHBIX OJJCEMCHTOB MW IMOIPCINHOCTAMH aAJITOPUTMOB

BUCO
dopMbl U

HHTCIPHUPOBAHUAA. MeTOI[I/I‘-ICCKI/Ie MOrpeIIHOCTH

06}’CJ'IOBJ'I€HHI>IC HETOYHOCTBIO OIIMCaHHuA

rpaBUTAllUOHHOTO ITOJIA 3emin.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5-— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 aux No
Ne | Tewmsbl npaktudeckux | @opmel IpakTUYeCKuX | TpyaoeMKOCTh, |MIPAaKTHYECKOM |pasnena
n/n 3aHATHH 3aHATHH (gac) HOJTOTOBKH, | TUCILIUI
(uac) JIHBI
Cemectp 7
1 [TapameTpsl Pemenue 3anay, 10 5 1
OpHEHTAIUH MOJICITUPOBAHHE
OTKCaHKE BpallCHUS
TTOJIBMKHBIX
00BEKTOB.
2 Kypcossie Brictymienue Ha 3 3 2
THPOCKOITUYECKUE CeMHHape
CHCTEMBI




3 | becmmardopmenHsie BeicTynnenue Ha 4 3 )
VHEpLHAIbHBIE ceMMHape
CUCTEMBI
opuenranuu (bB11CO)
Bcero 17
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Ta6mmma 6 — JlabopaTopHbIe 3aHITHS U UX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyaOEMKOCT®, | PAKTHHIECKOH | pasjeiia
/1 (gac) MOJTOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 7
1 | UccaenoBanue XapaKTEPUCTUK yKazaTens 4 4 2
HaIpaBJICHUs] OPTOIPOMHUH
2 | UccnenoBanme  KapAaHOBBIX  IMOTPEIIHOCTEH 4 3 2
rupoarperata ['A-6.
3 | UccrienoBanne XapakTepUCTHK MalloTadapuTHON 4 3 3
TUPOCKOMHUYECKON BEPTUKAIHN
4 | MccnenoBaHue MOTPENIHOCTEH MajorabapuTHOM 4 4 3
CHJIOBOH  THPOBEPTHKAIM HAa  Ka4yaroueMmcs
OCHOBaHUH
5 | Anamms MOTPELTHOCTEN HWHEPLHUAIBHOIO 2 2 2
MOCTPOUTEIISI BEPTHKAIN (MOICIUPOBAHHUE)
6 | Uccnenosanue oecriaTpopMeHHOM 4 4 4
KYPCOBEPTHKAIN (MOACTHUPOBAHIE)
7 | Ananus CUCTEM TUPOKOMITACUPOBAHUS 4 4 4
(MonienTupoBaHue)
8 | Konryp ompenenenuss mapaMeTpoB OpHEHTALUU 4 4 5
Ha OCHOBE WHTETPUPOBAHUS KHHEMATHYECKHX
ypaBHEHHI Diepa (MoIeTNpOBaHUE)
9 | Konryp ompeneneHuss mapaMeTpoB OpHUEHTALIUU 4 4 5
Ha OCHOBE MHTETPUpOBaHMs ypaBHeHHH [lyaccoHa
(MonenmupoBaHue)
Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOJIHEHUE KYPCOBOU PabOTHI

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIe /.

Tabnuna 7 — Bunel caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3y4eHne TeoOpeTHUECKOro MaTepuaia 20 20




nqucuuruael (TO)

Kypcosoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3) 2

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamuee 3amganue (/13)

IToaroroBka K mMpoMexXyTOYHOU
arrectaruu (I1A)

Bceero: 32

32

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puajibl IJIA CaMOCTOSATEILHOM pa60TbI 06y11a101u14xcs; YKa3aHbl B

n.a. /-11.

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHOU PabOoThI 00yUYaroIUXCs O JUCIUIUTHHE (MOLYIIIO)

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3AAHUHN

KomiuecTso 3x3eMInIsIpoB B

Hingp/ bubnuorpaduueckas ccpiika Oubmorexe
URL anpec (KpoMe 371eKTPOHHBIX
AK3EMILISIPOB)
629.7 C28 CesepoB JI.A.MexaHuka ripOCKONMYECKUX | 57
cucteM. — M.: MAUH, 1996, 212 c.
-316¢c. 15 JlykbsHos, J. I1. Ilpuknannas Teopus 15
629.7(JIUAII) | rupockomnos [Tekcr] : yuebnuk / [1. I1.
C28 Jlykpsnos, B. S. Pacnonos, 0. B. ®unaros
; Konnepn "LIHUU "Dnekrponpudop". -
CII6. : U3a-Bo LTIHUU Dnexrpornpudop",
2015.
629.7(JIUAII) | CeBepos JI.A., CazonoB A.B. Kommiekcubie | 48
C28 rupockonuyeckue cuctemsl. KypcoBbie
cucremsl. — JI.: JIMAIL, 1985, 78
OpueHTanys 1 HaBUTalUs TMOJABHKHBIX
o0bexToB /Ilox pea. Anemuna b.C.,
Bepemeenko K.K., Yepnomopckoro A.1. —
M.: ®uzmatrus, 2006, 422 c.
twirpx.comfile/126419/
629.71'51 [Tox pen. Ilensnopa JI.C. I'mpockonmueckue | 11

cucteMsbl. ['mpockonuveckre mpuoopsl U
cucTeMbl, — M.: BeIcmIas mkona, 1988, 424
. Y4eOHHK JJIs BY30B.

Martsees B.B., PactionioB B.S1. OcHoBBI
noctpoeHus 6ecriatdopMeHHbBIX
WHEPIATFHBIX HABUTAIIMOHHBIX CHCTEM. —
CII6: THII P® OAO «Konuepn « {THUN
«Qnextporpudop», 2009, 280 c.




twirpx.com»file/688307/

629.7 P41 Pennukos, A. B. 'upockonuueckue 9
cuctemsl [Tekcr] : yuebHoe nocodbue / A. B.
Pemmnukos, I'. I1. Caukos, A. H.
Uepnomopckuii ; Pen. A. B. Pennukos. - M.
: Mammnoctpoenue, 1983. - 319 c.

629.7.054 C CegepoB JI.A., beikoBa I'.M. Pacuer u 24
28 MPOCKTUPOBAHUE TUPOCKOIMTUUYECKUX CUCTEM
opuentauuu u Hapuranuu. — JI.: JIMAII,
1986, 58 ¢. YuebHoe mmocoodue.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOT0 TPH OCYIIECTBICHUN
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPaMMHOTO obecnieueHus npeacrasieH B Tadumie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeH s

No /1t HaunmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr UCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBaHMe cocTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
JlexuOHHAS Ay AUTOPHUS 13-04

MynpTuMeanitHas TEKINOHHAS ayIUTOPUS 13-04




3 | CnenuanusupoBanHas 1aboparopust «I HpOCKOMMYECKHX 13-03

poOOPOB M CHCTEMY

4 | Crenspl ¢ npenaprupoBaHHBIMU TUPOIPUOOPAMU 13-03

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOHN aTTeCTAI[H
10.1. CoctaB OLICHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
o0yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUISL IPOBEACHUS IIPOMEKYTOYHOM aTTeCTalluu

Buj npomMe)xyTouHOM aTTecTaluu | [lepeueHb OLICHOYHBIX CPE/ICTB

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETEHIIH O0yJaromMMuUCs TpUMEHseTcsl 5-0ajuipHas MIKaja OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS

100-0ayuipHass  mkaia

MO,HYHLHO'pefITHHFOBOfI CHCTCMbI yHI/IBepCI/ITeTa, mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepuu onieHKH YpoBHS chOpPMHUPOBAHHOCTH KOMIETEHITHIH

Or1eHKa KOMITETEHIUI

5-0ayuipHad mIKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEILHO U TPAMOTHO €0 U3J1aracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWI MPOTPaMMHBIN MaTepuan, rpaMOTHO U
M0 CYWIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— o0yyaromuiicss YCBOMII TOJIBKO OCHOBHOW MPOTPaMMHBIN MaTepuan,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsI B MPaKTUYECKOM HNPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpynaHsieTcs: B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIM3UPOBAHHBIX MOHSITHIA.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTENbHOH 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.




10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bompocsr (3amaun) asis sK3aMeHa mpecTaBieHbl B Tabuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/t

[lepeuens BompocoB (3a7a4) A SK3aMeHa

Kon
WHJUKAaTOpa

OCHOBHBIE CBOMCTBA OPTOJIPOMUYECKUX TPACKTOPHUIA.

OIIK-1.3.1
OIIK-1.V.1,
OIIK-1.Y.2
OIIK-1.B.1

Cxema u NpUHLHKI AEHCTBUS yKa3aTells HalpaBJIeHUsS
OpTOJIPOMHUU

OIIK-1.3.1
OIIK-1.V.1,
OIIK-1.YV.2
OIIK-1.B.1,
[IK-7.V.1,
[1K-7.B.1

CXGMa nu HpHHHHH HeﬁCTBHﬂ MAasATHHUKOBOT O FI/IpOKOMHaCB,
(MTK)

OIIK-1.3.1
OIIK-1.V.1,
OIIK-1.Y.2
OIIK-1.B.1

CxkopoctHas norpemHocts MI'K

OIIK-1.3.1
OIIK-1.V.1,
OIIK-1.Y.2
OIIK-1.B.1

bammuctnyeckas norpemHnocts MI'K

OIIK-1.3.1
OIIK-1.V.1,
OIIK-1.Y.2
OIIK-1.B.1

Koppektupyemslii THpOKOMITAC

OIIK-1.3.1
OIIK-1.V.1,
OIIK-1.Y.2
OIIK-1.B.1

Cxema ¥ pUHIUN JeHCTBUS OPpOUTAIBLHOIO TMPOKOMITaca

OIIK-1.3.1
OIIK-1.¥.1

CTpyKTypa aBHAIMOHHBIX KYPCOBBIX CUCTEM

OIIK-1.3.1
OIIK-1.V.1,
OIIK-1.Y.2
OIIK-1.B.1

CXGMa, MMPUHIHUIT I[CflCTBPISI 1 OCHOBHBIC ITIOTPCIIHOCTHU
TUPOMArHuTHOI'O KOMITaca

OIIK-1.3.1
OIIK-1.V.1,
OIIK-1.Y.2
OIIK-1.B.1.

10

Cxema, IpUHIHUIN IEUCTBUSI 1 OCHOBHBIE TOTPEIIHOCTH
ruposepTHkaiu (I'B) ¢ MasTHUKOBOW KOppeKiuen

OIIK-1.3.1
OIIK-1.V.1,
OIIK-1.Y.2
OIIK-1.B.2

11

Cxema U MPUHIIAI ISHCTBHS IEHTPAIBHOM THPOBEPTUKAIIN Ha
OCHOBE JIByXOCHOT'O THPOCTa0MIN3aTOpa

OIIK-1.3.1
OIIK-1.V.1,
OIIK-1.V.2
OIIK-1.B.1

12

CKOpOCTHBIC, OaJNIMCTUYECKHE U MOMEHTHBIE NOrpeIIHOCTHU
I'B

OIIK-1.3.1
OIIK-1.V.1,




OIIK-1.V.2

OIIK-1.B.2
13 Cxema ¥ puHIUN JEHCTBUS MHEPLUAIBHOIO IOCTPOUTENS OIIK-1.3.1
BEpTUKAIHU OIIK-1.V.1,
OIIK-1.Y.2
OIIK-1.B.1
14 Cxema ¥ IpuHIUI JEHCTBUS KypCOBEPTUKAIN HAa OCHOBE OIIK-1.3.1
TpexocHoro rupocradmnmmzaropa (TT'C) OIIK-1.VY.1,
OIIK-1.V.2
OIIK-1.B.1
15 CrtpyKTypa KOHTYpOB IIOCTPOEHHUSI BEPTUKAIHN CUCTEM OIIK-1.3.1
opueHTauuu Ha ocHoBe TI'C OIIK-1.V.1,
OIIK-1.Y.2
OIIK-1.B.1
16 CTpyKTypbl CUCTEM (PU3MUECKOIO THPOKOMITACUPOBAHHUS OIIK-1.3.1
KypCOBepTHKaJIeH m1aTGOpMEeHHOTO THIIA OIIK-1.Y.1,
OIIK-1.Y.2
OIIK-1.B.1
17 CTpyKTYypBbl CUCTEM aHATUTHYECKOTO THPOKOMITACHPOBAHUS OIIK-1.3.1
KypCOBepTHKaJIeH M1aTGOpMEeHHOTO THIIA OIIK-1.Y.1,
OIIK-1.Y.2
OIIK-1.B.1
18 [Tpunin nmoctpoeHust GecrnaTGopMEHHBIX HHEPITUATEHBIX OIIK-1.3.1
cuctem opuenrtanuu (bBHUCO) OIIK-1.Y.1,
OIIK-1.Y.2
OIIK-1.Y.3,
OIIK-1.B.1
19 CrpykrypHas cxema 1 npuHiun gpynkunonuposanus bBUCO, | OIIK-1.3.1
OCHOBaHHas Ha MHTErPUPOBAHMM KMHEMaTnyeckux ypasHeHui | OIIK-1.V.1,
Ditnepa OIIK-1.Y.2
OIIK-1.B.1
20 CrpykrypHas cxema 1 npuHiun gpynkunonuposanus bBUCO, | OIIK-1.3.1
OCHOBAaHHAas Ha UHTErpUpoBaHUU ypaBHeHUM Ilyaccona OIIK-1.V.1,
OIIK-1.Y.2,
OIIK-1.V.3
OIIK-1.B.1,
21 CrpykTypHas cxema u npuHuun gynkiuuonuposanus bUCO, | OIIK-1.3.1
OCHOBaHHAas Ha UCIOJIb30BAaHUU KBAaTEPHHOHOB OIIK-1.V.1,
OIIK-1.YV.2
OIIK-1.B.1
22 WNHucTpymeHTanbHble 1 MeToandeckue norpemHoctd bUCO OIIK-1.3.1
OIIK-1.V.1,
OIIK-1.V.2,
OIIK-1.V.3
OIIK-1.B.1,
[1K-8.B.1
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adgera
Kon
Ne i/t [Tepedyens BonpocoB (3amayv) myist 3adeta / nudd. 3auera HHKATOPA

Y4eOHbIM MJIAHOM HE IPETYCMOTPEHO




[lepeyeHp TeMm [UIs KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM AJ1si KypCOBOTO MPOSKTUPOBAHMSI/BHIIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
B KypCOBOW paboThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTOqHOﬁ arreécralluu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabnwuie 18.

Ta6mmia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

y Kon
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
UHMKaTopa
1 AcTaTrueckuil THpOCKOM 3TO.... BeiOepure oiuH OTBET: OIIK-1.3.1,
® 2-X CTENIEHHBII THPOCKOI OIIK-1.V.3
e 3-X cTenmeHHbI THPOCKOIL, LEHTp TsikecTH, Kotoporo copnagaer | OTIK-1.B.1,
C HETOJIBUKHOHN TOUKOH ITK-8.B.1
e 3-X CTENEHHBII TUPOCKOIl C CUCTEMOM KOPPEKITUH
e 3-X CTENEHHBIN TUPOCKOII, IIEHTP TSHKECTH KOTOPOTO CMEIIEH
OTHOCHTEJIBHO TOYKHU IOJIBECa
2 K tpexcreneHHOMy rHpOCKOITY IPHIOKEH MOMEHT BHEIITHUX CHIL. OIIK-1.3.1,
I'mpockon Hayas npeneccupoBarhb, HO ocie Hadana npeueccud momeHT | OINIK-1.B.1,
BHEIIHUX cui ucues. Kak Oyzaer manbine Bectu ce0st THpocKomn? [IK-8.B.1
BriOepure oauH oTBET:
e [lpeueccus npekpatuTcs, KOrja ropockon passepHercs Ha 90
rpasycoB
e ['MpOCKOI IPOAOIKUT ABMKEHUE IO HHEPIIUH.
e [lpeueccus rupockomna npeKpaTuTCs.
e [ 'HpOCKOIl BEpHETCS B HCXOTHOE MOJIOKEHHE
e Ilpeneccus rupockomna npekpaTutTcs. ' Mpockom ocTaHeTCs B
OTKJIOHEHHOM T0JIO’KEHUU
3 JleraTenpHBIN anmapar coBepiiaeT Habop BBICOTHI C TOCTOSIHHOM OIIK-1.3.1,
CKOpOCThIO TIoJieTa. Yto OyAeT moka3biBaTh rupoBepTukaib? Beidepute | OIIK-1.Y.3
OJIH OTBET: OIIK-1.B.1,
e (CkopocTHas omMOKa B 3TOM Cllyyae He IPOsIBISETCS
e Tlokazanus OyayT Oonblie JeHCTBUTENBHOTO yIla TAaHTaXa Ha
BEJIMYUHY CKOPOCTHOM OLINOKHU
e [loka3anus OyayT MeHbIlIEe AEHCTBUTEIBHOTO yrila TaHTaKa Ha
BEJIMYMHY CKOPOCTHOM OIIMOKH
4 Ilepeuncnure HE MEHEE 3-X CBOMCTB OPTOAPOMUHU OIIK-1.3.1,
OIIK-1.B.1,
5 Ilepeuncnure HEe MEHEE 3-X CBOMCTB JIOKCOIPOMUN OIIK-1.3.1,
OIIK-1.V.3
6 HaueptuTh KuHEMaTHueckyto cxemy npudopa Asuaropuzont AI'K-47b. | OIIK-1.3.1,
OOBACHUTH TPUHLIUIT ACHCTBUSI TPHOOpA OIIK-1.¥.3
OIIK-1.B.1,
[1K-8.B.1
7 Haueptuts kunemaruueckyto cxemy I'TIK. O0bsicuuts HeoOxonumocts | OIIK-1.3.1,
Y IPUHLIUI AEWCTBUS a3UMYTaJIbHOM (IIUPOTHOM) M TOPU30HTAIBHOMN OIIK-1.V.3
KOpPPEKLIHUH OIIK-1.B.1,




I1K-8.B.1
8 Haueptuth KkMHEMaTHUeCKyIO cxeMmy aBuaropuzonta. O0wsicuuth padory | OIMK-1.3.1,
OIIK-1.YV.3
MasiTHUKOBOI KOPPEKIIHH.

9 CocraButh nuddepeHuanbHble YpaBHEHUS IBUKCHUS THPOCKOIA C OIIK-1.3.1,
JBYMSI CTEIIEHSAMH CBOOOJIBI JUTSI CITydasi, Korja Tupockon ycranosieH Ha | OITK-1.VY.3
Bpalaromieics miathopme OIIK-1.B.1,

I1K-8.B.1

10 CocTaBUTh NPUHIUIHAIBHYIO CXEMYy CUCTEMBbl HHepuuanbHoil Hasu- | OIIK-1.3.1,
raiiid ¥ TOSICHUTh Ha3HauyeHWe OCHOBHBIX  (yHKuuoHambHbIX | OITK-1.VY.3
3JIEMCHTOB. OIIK-1.B.1,

11 B kakux ciay4asx WCTUHHAs BO3/AYIIHAs CKOPOCTh COBMAJIAET C OIIK-1.3.1,
prUOOPHOI CKOPOCTHIO? OIIK-1.¥.3

OIIK-1.B.1,
I1K-8.B.1

12 Yemy paBHa Meroguueckas ommuOka mnpu usMepenun mnpubdopnoit | OIIK-1.3.1,

cKopocTu? OIIK-1.¥.3
OIIK-1.B.1,
I1K-8.B.1

13 Kakum o6pa3om pearupyeT rupockon Ha MrHoBeHHbIM ummysbe cuibl | OIIK-1.3.1,

(ynap)? OIIK-1.Y.3
OIIK-1.B.1,

14 Kakum oOpasom pearupyer rupockon Ha npuioxeHue k ero ocsam | OIIK-1.V.3

MIOCTOSIHHO JIEMCTBYIOLIEr0O MOMEHTa? OIIK-1.B.1,
[1K-8.B.1

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/nt IlepeyeHb KOHTPOJBHBIX PadOT

He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIUX TOPSAOK M MPOLEAYpPY
IPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalMu 00y4aroIuXxcs
I'VAIL

11. Mertoauydeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckne yka3aHusi A 00y4alOIIUXCA MO OCBOCHHMIO JIEKIIMOHHOIO
MaTepHaJa.

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE W3JIOKEeHHEe y4eOHOro MaTtepuana. HasHaueHne COBpEMEHHOW JEKIUH B
paMKax IUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
byHIaMeHTalbHbIX Mpo0JeM JUCHMIUIMHBL, METOJO0B HAY4YHOIO IIO3HAaHHUS, HOBEHIINX
JOCTIDKEHUH HaydyHOM MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMAMOHHYI0 (QyHKIUHU. JIeKIHs pacKpbpIBaeT MOHATHIHBIN anmapat




KOHKpPETHOW 00JacTH 3HaHWS, e€ MpOOJeMBbl, JaeT IEeNbHOE MPEJCTABIICHUE O TUCIUILINHE,
MOKa3bIBACT B3aMMOCBSI3b C IPYTUMHU JTUCIUILTHHAMHU.

[TnanupyeMble pe3yJIbTaThl IPH OCBOEHUHU 00YUYAIOIIMMHUCS JIEKIIMOHHOIO MaTepraa;

— TIOJyYEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OINPEACIIACTCS IEeJICBOM YCTAHOBKOW K KaXKI0M KOHKPETHOM TEME;

—  TIOJyYCHHE OIBITa TBOPUYCCKOM pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KauecTB, JIIOOBH K  IpEeaIMETy |
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIIICHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOOTHI,

— TMOJIyueHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHS HA OJIMKAMIINE TOIBL;

— HAYYUTHCS METOIMYECKH 00pabaThiBaTh MaTepHall (BBIACIATH TIJIaBHBIC MBICIU U
MOJIOXKCHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3IMYHBIX
(bopMyITUPOBKax);

—  MOJIyYEHHE TOYHOTO TTIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JIGKIIMOHHBIA MaTepual MOXKET COINPOBOXKAATHCS JIEMOHCTpAIlMEH  CIIalIoB |
UCIIOIB30BAHUEM PA3aTOYHOr0 MaTepuajia IPH MPOBEACHUH KOPOTKHX JTUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CrpyKTypa NpeaoCcTaBIeHHs JIEKIIMOHHOI0 MaTepHaIa;

U3JI0JKEHUE TEOPETUYCCKUX BOIIPOCOB, CBSI3aHHBIX C pacCMaTPUBAEMOM TEMOIA;

— OINHCaHWE METOJ0B M QJITOPUTMOB, NPUMEHSIEMBIX B COBPEMEHHBIX CHCTEMax
OpPHUCHTAIIUH, HABUTAIIMH U YIIPABJICHHS JICTATSIIbHBIMU allliapaTaMH;

— JIEMOHCTpAIIHs IPUMEPOB PEIICHUS KOHKPETHBIX 33/1a4 K TEME;

— 00001IeHNE 3I0KESHHOIO MaTepraa;

— OTBETHI Ha BO3HHUKAIOIIKE BOIIPOCHI I10 TEME JICKIUH.

11.2. MeTtoauueckue yKazaHus JJisl 00y4alOUIUXCsl 1O BHINOJHEHHIO JJA00PATOPHBIX
pador

B xone BeimonHeHus 51a0OpaTOpHBIX pPAadOT oOydaromUics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAECTh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51ab0paTopHBIX PadOT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIENOBaHMs MPOLECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHE, PAa3BUTHE U JETAIN3aldsg TEOPETUYECKHX 3HAHUMN, TOJYYEHHBIX Ha
JEKIUSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 71a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO T1a00paTOPHBIX PadoT

CrynenTtsl pa30uBaroTCsi Ha monarpymnmel, mo 3-4 demoBeka. Ilepen mpoBeneHmEM
n1abopaTopHOi paboTHl 0OyYaromeMcs ClIelyeT BHUMATEIbHO O3HAKOMUTHCS C METOJAMYECKUMU
YKa3aHUSIMH TI0 €€ BBIMOJTHEHUI0. B COOTBETCTBHMU C 3aJaHMEM OOyYaroIIMecs JAOJKHBI
MOJTOTOBUTh HEOOXOMUMBIE TaHHBIC, MONYYUTh OT MpPEmojaBaTelNiss JOMYCK K BBHITOJTHEHHIO
nabopaTOpHON pabOTHI, BHIMIOJHUTH YKA3aHHYIO MOCJIEI0BATEILHOCTh JCHCTBUN, MOTYyYUTH
TpeOyemble pe3yabTaThl, 0OPMHUTH U 3alTUTUTH OTUYET IO JTA0OpaTOPHOI paboTe.




Crpykrypa u dhopma oTyeTa 0 1abopaTopHOM paboTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIIOYATh B Ce0S: TUTYJIBHBIN JIHCT,
GbopMyIUPOBKY 3aJaHus, TEOPETHUYECKHE IOJIOKEHUS, MHCIIONb3yeMble IPH BBINOJHEHUH
1abopaTopHOI pabOThI, OMMCAHKUE MPOIECCA BBHITIOIHEHUS JIA00PATOPHON pabOThI, TIOTyYCHHBIC
PE3yJbTaThl U BBIBOJIBI.

TpeboBanus k oopMIICHHIO OTYETa 0 JaObOpaTOPHOH paboTe

ITo xaxmoit mabopaTopHOil pabOTE BHIMOJHAETCS OTACIbHBIN OTYeT. TUTYIBHBINA JHUCT
odopmisiercs B COOTBETCTBHHM C InabimoHoM (oOpasuom) mpuBeneHHbIM Ha caite ['YAIL
(www.guap.ru) B pazuene «CeKTop HOPMAaTHBHOM AOKyMeHTaIum». TeKCcToBbIe M rpapuyecKue
MaTepuaibl 0pOpMIISIIOTCS B cooTBeTcTBHH ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMU  Ha caiite ['YAII (www.guap.ru) B pasmene «CeKTop HOPMaTHBHON
JIOKYMEHTAIUN».

MeToan4yeckne yKa3aHus K BbIIIOJHEHHUIO J1a00PaTOPHOM padoThI

1. IMornomapes, B.K., OBunnnukoBa, H.A. / HccrnenoBanre a3uMyTaIbHOTO THPOCKOIA
HarpaBieHus (rupoarperat ['A-6), CI16.: 'YAIL — 2015.

2. CazonoB, A.B, Cxopuna, C.®. / Tl'mpockomwueckue CHCTEMbl OpPHUEHTAIlUH U
nasuranuun, CI10.: TAAIIL — 1994,

11.3. MeToauyeckne  yKa3aHusi Il OOy4YalOUIUXCS 1O  TMPOXOXKIEHHIO
CaMOCTOSITEJILHOM padoThI

B xoze BBIMOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

Jiis oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOIHEHUSI CaAMOCTOSITEILHON paboOThI, y 00y4aromerocss GopMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWW W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJarONTUX CSSBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

— METOAMYECKHE YKa3aHHs IO BBIMOJHEHHUIO KOHTPOJIBHBIX paboT (s 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.4. Meroauyeckue  yKa3aHusi sl OOy4almoIIUXCS MO  MPOXOKIEHUIO
MPOME:KYTOUYHOM aTTeCTALMM.
[TpomexxyTouHasi aTTecTanusi 00yJarouXcsl MpeaycCMaTPUBaeT OLIEHUBAHNE MMPOMEKYTOUHBIX U

OKOHYATEJIbHBIX pe3yJlbTaTOB OOydYeHUs MO JUCUUIUIMHE W MpoBOAMTCI B  (opme
nudPepeHIMPOBAaHHOTO 3a4eTa ¢ AaTTECTAIlHOHHOW OLEGHKOW  «OTIUYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIBHO», «HEYAOBIECTBOPUTENbHO». (CHCTEMa OLEHOK MNpH NPOBEICHUU
MPOMEKYTOUYHON aTTeCTallUh OCYIIECTBIISIETCS B COOTBETCTBHH C TpeOoBanusiMu [lomoxxeHuit
«O TeKylleM KOHTpOJIE YCIIEBAEMOCTH M INPOMEKYTOYHOM artectauuu cryaeHToB ['YAIIL,
00yYaromuxcst Mo MporpaMMbl BhICIIEro 00pa3zoBaHus» U «O MOIYIbHO-PEUTHHIOBON cHCTEME
OLIEHKHU KavyecTBa yueOHOH paboThl cTyaeHToB B ['Y AlD».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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