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AHHOTaAUA

JucuuminHa «OJEMEHTbl T'MPOCKONMYECKUX MpPUOOPOB M CHUCTEM» BXOAWUT B
o0pa3oBaTeNbHYI0 TMPOTPaMMy BBICIIETO 00pa3oBaHUS — Mporpammy OakajaBpuara II0
HampaBJiIeHUI0 MoaroToBku/ cnenuaibHOCTH 24.03.02 «CucTembl ynpaBlIeHHs IBUKCHHUEM WU
HaBuranus» HampaieHHOCTH «IIpubopsl M cuCTeMbl OpHUEHTALMM, CTAOMIM3aluu U
HaBurauu». Jlucuuiumza peanusyercs kapeapoit «Nel3».

JucuuiuivHa HaneneHa Ha (GOpMHUPOBAHKE Y BBITYCKHHUKA CIEIYIOUINX KOMIIETEHITHIN

IIK-1 «CriocobeH pa3pabaTbIBaTh OT/IEIBHBIC JETAIN U Y3JIbI ISl IPHOOPOB OpPUEHTALINH,
HABUTAIMM U CTAOMIIN3ALIMY JIETATENIbHBIX alllIapaTOB PAKETHO-KOCMUYECKON TEXHUKH

CopnepxaHue IUCHUILUIMHBI OXBAaThIBAE€T KpPYr BOIPOCOB, CBS3aHHBIX C OCHOBHBIMU
AJIEMEHTAaMU KOHCTPYKUUU THPONPHUOOPOB M CHUCTEM, C NPUHLMIAMU U METOJAAMM pacyera
(u3NYeCKUX MPOILECCOB, MPOTEKAIOIMIUX B 3JIEMEHTaX KOHCTPYKIHMM THpornprOOpOB M CHUCTEM,
YCIOBUSMHU AKCIUTyaTallid, M BIIMSHUEM XapaKTEPUCTUK yKa3aHHBIX 3JEMEHTOB Ha BBIXOJIHbIE
XapaKTEPUCTUKHU THPONIPUOOPOB U CUCTEM..

[IpenogaBanue AMCHMILIMHBI TpEAyCMaTpUBaeT cienyromue (QopMbl OpraHu3aluu
y4eOHOTO MmpoIiecca: JeKIUH, JabopaTopHbie paboThl, CAMOCTOSITENIbHAS paboTa 00yJaromerocs.

[IporpaMmoii AHUCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAsI arTecTanus B hopme nudepeHInpoBaHHOTO 3a4eTa.

OOmiast TpyIOEMKOCTh OCBOCHUS TUCIUIUIMHBI COCTABIISCT 2 3aYeTHBIX €IWHUIIBI, (2
qaca.

S3b1K 00y4YeHUS IO AUCIUTUTHHE KPYCCKUH »



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE

1.1. [enu npenoaBaHus AUCHUILIUHbBI

Henbto mnpenogaBaHusl Kypca SIBISIETCS O3HAKOMIJIEHHE CTYAEHTOB C  OCHOBHBIMHU
3JIEMEHTaMU KOHCTPYKIMI TUPONPUOOPOB M CHUCTEM, 03HAKOMJICHHE CTYACHTOB C MPUHIUIIAMH
U METOJaMM pacueTa (HU3MYECKUX IPOLECCOB, MPOTEKAOIIMX B 3JIEMEHTaX KOHCTPYKUUIH
TUpONpUOOpPOB U CHUCTEM, O3HAKOMIIEHHUS C YCIOBMSIMHM JKCIUIyaTallud, U U3y4EHUs] BIUSHUS
XapaKTEePUCTUK YKa3aHHbBIX 3JIEMEHTOB Ha BBIXO/IHbIE XapaKTEPUCTUKU THPOIIPUOOPOB U CUCTEM.

1.2. JucuumuimHa BXOAMT B  COCTaB  4acTH, (OPMHUPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMBbl BhICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUYEHHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe u3ydeHUs AUCUUIUIMHBI OOY4aIOUIUICS JOJDKEH 00ManaTh CIEAYIOUIMMU
KOMIETEHIMAMH WM UX YacTAMU. KOMIETeHIIN W MHIUKATOPBI X JOCTH)KEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — I[lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHIKEHUS

Kareropwus (rpymma) Konu Ko n HauMeHoBaHME UHIUKATOPA TOCTHKEHUS
HanMEHOBaHHE
KOMIIETEHIINHA KOMIIETEHIINHT
KOMIIETEHIIN N
[1K-1.3.1 3HaTH OCHOBBI IPOEKTUPOBAHUS U
TIK-1 Criocoben P p
pacdeTa 3JIEMEHTOB U Y3JI0B IPHUOOPOB M CHCTEM
pa3zpabaThiBaTh

OPHEHTAIINH, HABUTAIMH U CTaOWITN3aINN
SITBI JUT% DUGOPOB JIeTaTENBHBIX alapaToB

y pHoop [1K-1.VY.1 ymeTp BBITIOTHATH HEOOXOIUMBIC

OpHCHTAIIVH,

[MpodeccronansHbIC pacueThl, CBSI3aHHBIE C TIPOCKTHPOBAHUEM
HaBUTALUH H

OTACIBHBIC ACTAIN U

KOMITIETEHIIUHA AJIEMEHTOB U y3JIOB MPUOOPOB U CUCTEM

craduin3alun

OpHICHTAIINH, HABUTAIIMH U CTaOWIU3AINH
JIETATENbHBIX

JIETaTENBHBIX alapaToB
anmapaToB paKeTHO-

N [TIK-1.B.1 BnageTs MeTOAMKAMHU TPOECKTUPOBAHUS,

KOCMHUYECKOH

B TOM YHCJIC C UCIIOJIb30BAaHUEM KOMITHIOTEPHBIX
TEXHUKHA

TEXHOJIOTUN

2. Mecto mucuumiuHb B cTpykrype Ol
JlucuumimHa MoXeT 0a3upoBaThCs HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUIUMUCS
[IPU U3YYECHHUH CIIETYIOUIUX TUCLHUTLINH:
— Maremaruka. AHaJTUTHUYECKas TEOMETPHS U JTUHEiHas anredpa
— Maremartuka. MaTeMaTH4ECKAN aHAIU3
— ®Duzuka
— llpuknanHas MexaHuka
— DJEeKTpOTEeXHUKA
— CpenuanbHbl€ 3JEKTPUYECKHUE MALLIUHBI
— T'upockonmueckue mpruOOPHI U CUCTEMBI
— MerTtponorusi, cTaHgapTU3alus U cepTUdUKALIUS
— ABTOMAaTH3alMs UH)KEHEPHBIX PACUE€TOB
— HWmxenepHas u koMnbIoTepHas rpaduka
— Marepuanosenenue
— Hudopmaruka
3HaHUs, TOJYyYEHHbIE NpPH HM3YyYEHUU Marepuana JaHHOW JUCIUIUIMHBI, UMEIT Kak
CaMOCTOSITENIbHOE 3HAY€HHE, TaK U UCTIOJIb3YIOTCS MPU U3YUEHUH JAPYTUX AUCLUIUIMH:
— OCHOBBI CXeMOTEXHHKHU THPOTIPUOOPOB
— MukpomexaHu4eckre Mpudopsl U yCTPONUCTBA




— HcnpiTanne W TEXHUYECKOE OOCIy)KHBaHHE MPUOOPOB U CHUCTEM OPHCHTAIWH,
CcTabUIM3alMyi U HABUTALUU.

3. OOBeM U TPYyJOEMKOCTh JTUCITUTUIAHBI
Jarabie 00 o0meM o0beMe MUCIUILUIMHBI, TPYJOSMKOCTH OTACIHHBIX BHUIOB y4eOHOM
paboTHI 10 AUCIUIDIHHE (M PACIIPEICICHIE 3TOM TPYAOEMKOCTH IO CEMeCTpaM) MPEACTABICHBI B
tadsme 2.

Tabmuma 2 — O0beM U TPYA0EMKOCTh JTUCIUATIIHHBI

TpynoemkocTs 110
Bun yue6Hoit paboThl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmso OUCYUNIUHDBL, 2/ 72 2/ 72
3E/ (1ac)
H3 Hux uacoe npakmuueckoil no020moeKu 17 17
Ayoumopnbie 3anamus, BCETo 4ac. 34 34
B TOM YHCIJIE:
nexruu (JI), (dac) 17 17
npakTuueckue/ceMunapckue 3anarus  (I13),
(dac)
naboparopusie padboTs! (JIP), (dac) 17 17
KypcoBoit mpoekt (padora) (KII, KP), (yac)
JK3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (4ac) 38 38
Buo npomesxcymounoii ammecmayuu:. 3a4er,
mabd. 3ager, sx3ameH (3auer, Hudd. 3auq, ndbo. Hudd. 3au.
Ik, %) 3au.

4. CopaeprxaHue TUCIUTITUHBI
4.1. PacmpezneneHue TPyIOEMKOCTH JTUCIUTIIMHBI 110 Pa3zesiaM U BHIaM 3aHSATHH.
Pazgenbl, TeMbI TUCHUIIIIUHBI M KX TPYJOSMKOCTh IPUBECHBI B TAOIUIIE 3.

Tabmuma 3 — Pa3fensl, TEMbI TUCHUIUIMHBI, HX TPYI0EMKOCTh

Paszenbl, TEMbBI THUCITUTLTHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (gac) (gac) (gac)
Cemectp 7
Pazgen 1. 'mpockonmueckue nprudOpsl U
YCIIOBHSI MX KCILTyaTalllH.
Tema 1.1. O6mias xapakTepucTuka 2 8
TUPOCKOTTHYECKUX MPUOOPOB.
Tema 1.2. YcnoBus skciutyatanuu
TUPOCKOTHYECKUX TPUOOPOB.




Pa3nen 2. 'mpoMoTopsl

Tema 2.1. OOmiue cBeeHUS O THPOMOTOPAX U
OCHOBHBI€ 3JICMEHTHI. 5 6

Tema 2.2. PaboTta rupoMoTopa mpu
MEXaHUYECKUX HArpy3Kax
Tewma 2.3. TernoBo# pexxuM rupoMoTopa

Pa3nen 3. IloaBeckl rUpOCKOIMYECKUX
pubOpOB.

Tema 3.1. Onops! kaueHUsl.

Tema 3.2. HekoHTaKTHBIE MTOABECHI pOTOpA
TUPOCKOTIA.

Tewma 3.3. Yopyrue noasecsl.

Pazgen 4. Jlatunku yriaoBOTO MOJIOKEHUS U
JBKEHUS B THPOCKOTTMYECKUX MPUOOPaX.

Tema 4.1. JlaTunku yria. 3 5

Tema 4.2. JlaTunKu yOpaBIIsIFOIMX CHIT U
MOMEHTOB.

Pazgen 5. lemndupyromme u )
TOKOTIEPEIAIOIINE YCTPOUCTRA.

Hrtoro B cemecTpe: 17 17

38

Htoro 17 0 17 0

38

[IpakTnueckass TMOATOTOBKA 3aKJIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOyyaroUMMHUCS  OMNpEAENCHHBIX  TPYAOBBIX  (YHKUMN,  CBSI3aHHBIX C  Oyn;ymiei

podeccHoHaAbHOM 1 TENbHOCTBIO.

4.2. CopnepxkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH.
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI TPUBEACHO B Ta0uIe 4.

Tabnuma 4 — CoxepxaHue pa3aesioB U TEM JIEKIIMOHHOTO ITUKJIA

Howmep N
Ha3Banue u coaepxanue pa3ienoB U TEM JIEKIIMOHHBIX 3aHATUN
pasnena
1 Pa3nen 1. 'mpockonuyeckne npuOOPHI M YCJAOBHSA UX IKCILIYaTAIMH.

Tema 1.1. O6mas xapakTepucTHKa FrUPOCKONNYECKUX TPUOOPOB.

HUX Ha3HAYCHHUC.

BTOPUYHBIE UCTOUHUKU ITUTAHUS.
Tema 1.2. YcnoBus skcmTyaTallid THPOCKOIMMYECKUX PUOOPOB.

[TapameTpsl OKpysKaroliel cpepl U UX BIUSHUE Ha paboTy

Buger u KJ'IaCCI/I(I)I/IKaI_[I/IH THPOCKOIINYCCKUX HpI/I60pOB. CocTraBHBIC YaCTH U

Texuuueckue TpeOOBaHUSA K »IeMeHTaM rupornpudopoB. IlepBuunble U

TUPOCKOIMNYCCKUX HpI/I60p0B U UX 3JIeMEHTOB. MeXxaHHn4eCcKHe BO3ACHCTBH.
OcoOeHHOCTH YCJIOBI/Iﬁ SKCIUTyaTallu HpI/I60pOB 1 UX 3JICMCHTOB B KOCMOCC.




Paznen 2. 'mpomoTopsl
Tema 2.1. OOmiue cBeieHUS O THPOMOTOPAX M OCHOBHBIE JIEMEHTHI.

TpeboBanus, npeabsBisieMble K THpoMoTOopaM. OCHOBHBIE KOHCTPYKTHBHBIE
cxeMbl. OCHOBHBIE 3JIEMEHTBHl THPOMOTOPOB. ACUHXPOHHBIE U CHHXPOHHbIE
rupoABUrareiad. MaccoBble M HHEPLUHMOHHBbIE XapaKTEPUCTUKH POTOPOB
rupomoropoB. Hampspkenus B Tene poropa. Bamel m ocu rupomotopa.
Onopel  potopoB  rupomoropa.  lllapukonoJIIMIIHUKOBBIE  OTMOPBI.
KoncrpykrusHoe odopmienue ysiaa omop. Cmaska HOIIIMITHUKOB OIOP.
l'azonuHaMuyeckue onopel.

Tema 2.2. PaboTa rupoMoTOpa IMpH MEXaHMYECKUX HAarpy3Kax.

XKectkocTh THpOoMOTOpa M ee pacuer. CMelleHHe LieTpa Macc poTopa IMoj
neiictBueM JMHEHHBIX yckopeHuil. Koadduument HepaBHOXeECTKOCTH
rupomoTopa. CMelieHne IeHTpa Macc poTopa Moj JCHCTBUEM BUOpAIluil.
CMmenieHne LEHTpa Macc POTOpa, BBI3BAHHOE €ro YNPYTUM  PacKpbITHEM.
lymbl 1 BUOpanuy IAPUKONOAMIMIHUKOB. CTaTuyeckas U JAWHaMUYecKas
OamaHCHpPOBKa pOTOpa TUPOMOTOPA.

Tema 2.3. TennoBo#l pexxuUM TUPOMOTOPA.

Harpes rupomoropa. [lorpednsemas momuocTs. Temnooraaua rupomMoTopa.
I'epmernunble THPOMOTOPEL. CMENIEHUE LIEHTPA MacC POTOPA, BBI3BAHHOE
ero HarpeBoM. Bpems Bbixosa Ha pabounii pexum. PopcupoBaHHBIHN 3aycK
TUPOMOTODA.

Pa3znea 3. IlogBechbl rupocKONUYECKUX MPUOOPOB.
Tema 3.1. Onopsl kKaueHUs.

[IlapuKOMOJIIUITHUKOBBIE W HOXEBBIE OTIOpPBl  KapJaHoBa IOJBEcA.
[lapukonoIIMITHUKOBBIE  Y37bl KapJaHoBa TMojBeca. PacmpeneneHue
Harpy3ku B y3nax mnojaBeca. KoHTakTHble HampspkeHuss U JieopMalivu.
Bo3mymaromuye MOMEHTHI IIapUKOMOIIIMIIHUKOB. Pa3HoBpariaromuecs
HIApUKOMOIIIMITHUKOBBIE ~ omopbl. PaboTa omop kapAaHoBa MmojBeca IMpH
MEXaHUYEeCKUX Harpy3Kax.

Tema 3.2. HekoHTaKTHBIE MOABECHI pOTOPA TMPOCKOTIA.

KunkocTHble, Tra30Bble, MAarHUTHBIE M JJIEKTPOCTATHYECKHUE TIOJBECHI.
KunkocTHbi moABEC B NOIJIABKOBBIX mpubopax. TemmeparypHbie
KOMITIEHCATOPbl KUAKOCTHBIX MojBecoB. Crenuduyeckue BO3MYIICHUS B
NOTUIaBKOBBIX Mpubopax. Cratuueckas ra3oBas omopa B mpubopax
NOTUIAaBKOBOTO  Tuma. MarHutHas omopa Ccepudyeckoro THpOCKOIIa.
[TaccuBHass ~ pe3oHaHCHas  OJJEKTPOMAarHWTHas  omopa.  AKTUBHas
JNIEKTPOMArHUTHasl OMopa. OJEKTpocTaTUYecKass ornopa cepuyeckoro
rupockorna. KecTKocTb HEeKOHTaKTHBIX MOABECOB PA3JIMYHbBIX TUIIOB.

Tema 3.3. Ynpyrue nosasecsl.

Ynpyrue noasecbl poTOpoB T'MpPOCKONOB. KOHCTpyKLMM OJHOKOJIEYHBIX U
JBYXKOJICUHBIX YIPYTMX IOABECOB. Pe3oHaHCHBIE YacTOTBL. PexuMbl
HAaCTPOMKH YNPYTHX IIOJBECOB. YIPYTHe IOJABECHI T'MPOKamMep B JaTUMKaX
YIII0BOM CKOPOCTH.




4 Pa3znen 4. I[aT‘lI/IKH YIJIOBOI'O IMMOJIOKEHUA U IBUHKCHUSA B
T'IPOCKOIMUYECCKUX npnﬁopax.

Tema 4.1. laTuuku yria.

Hasnauenme wu kmaccudukanus. [loTCHIMOMETpUYSCKUE ITaTYUKA YTIJa.
XapakTepuCTUKH, CXEeMbl BKIIOueHHs. Pabora mnpu MeXaHUYECKUX
Harpy3kax. MHAyKTUBHBIE AaTYMKHA yria. VHIyKTHBHBIE JAaTYUMKH yria
TpanpopmaTopHOoro Tumna. Pamounble gaTdamkm yriaa. CenbCHHBI U
Bpalarmmecs TpaicGopMaTopsl. J[ByXIIkaabHbIC JaTYHKUA. MHUKPOCHHBI U
penyKToCuHbI. EMKOCTHBIE TaTYUKU. DPOTOIEKTPUUECKUE JATUUKH.

Tema 4.1. JlaTuuku ynpaBisioIUX CUJI 1 MOMEHTOB.

NHayKnMOHHBIE JAATYMKM MOMEHTA. MarHMTORJIEKTPUYECKHE MOMEHTHBIE
JATYMKHU. J[BUTaTtenn CWIOBOM pas3rpy3Kd NEPEMEHHOrO TOoKa. JlBurarenu u
JATYNKU MOMEHTa ITOCTOSIHHOTO TOKA. OnexTpudeckue U
JNEKTPOMEXAHUUYECKHE XaPAaKTEPUCTUKH TaTYNKOB MOMEHTA U IBUTaTEIEH.

5 Paszpnea 5. lemndupyromue 1 Tokonepeaawinue yCTpoucrsaa.

Bosaymusie nemndepst. XKuakoctaeie nemmdepsl. MarHUTOUHTYKITMOHHBIE
nemnidepsl.  Ympyrue — Tokomepenaromue — ycrpoiictBa.  KoHTakTHBIE
TOKOMEPEAAIOIINE YCTPONUCTBA C OTPAHUYECHHBIM M HEOTPAaHUYEHHBIM YIJIOM
noBopoTa. PaboTa mpu MexaHUYECKUX HArpy3Kax

4.3. TlpakTtnueckue (CEMHUHAPCKUE) 3aHATHUS
TeMbI MpaKTHUECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEACHBI B TAOJHIIE 5.

Tabmuma 5 — I[IpakTrdeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux No
No | Tewmbl npaktuueckux | @opmbl NpakTUUECKuX | TpydoeMKOCTh, |MpaKTUYECKOM |pa3jena
n/a 3aHATUN 3aHATUN (dac) MOJATOTOBKH, | IMCIIHII

(dac) JIUHBI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

| |

Bcero




4.4. JlabopaTopHbIE 3aHATHS

Tembl 1a00OPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTb IPUBECHBI B TabmHIIEe 6.

Tabmuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne TpymoeMKOCTbh, | MPAaKTUYECKOM | pa3jena
HaumenoBanue nabopatopHbix paboT Py - | TP p
/1 (gac) MMOJATOTOBKH, | JMCITHII
(gac) JIMHBI
Cemectp 7
1. 4 2
Paz6opka u cOopka rupoMoTOpa
2. 2 2
UccnenoBanue BpeMeHU pasroHa u
TOPMOKCHHS THPOMOTOPA
3. 4 3
Uccnenoanue chepuyeckoro rupockora Ha
MarHUTHOM IIOJBECE
4, 2 3
HccnenoBanne MOMEHTOB KECTKOCTH U
NeMII(UPOBAHUS B JaTUYUKE YIIIOBOH
CKOPOCTH C XKHUJAKOCTHBIM ITOJBECOM
TUPOY3I1a
5. 2 4
HccnenoBanne WHIYKIIMOHHOTO TaTYUKa
yria
6. 2 4
HccnenoBanue IeKTpHUUECKIX
XapaKTEPUCTUK CHHYCHO — KOCHHYCHOTO
Bpararomierocst Tpancopmaropa
7. 1
3adeTHOE 3aHATHE
Bcero 17

4.5. KypcoBoe nmpoeKTUpoBaHKE/ BHIITOJTHEHHE KypCOBOW PabOTHI

V4eOHBIM IUIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bupl caMocTOsATENBHOM PabOThI U €€ TPYIOEMKOCTh TIPUBEICHBI B Ta0HIIe 7.

Tabnuia 7 — Bunabsl camocTosTensHON paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosiTenbHOM paboThI
qac qac
1 2 3
N3ydeHne TeopeTUIecKoro Marepuana 30 30

mucruruael (TO)

Kypcosoe npoextupoanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brinosnnenue pegepara (P)




[ToaroroBka K TeKyIeMy KOHTPOJIIO 4 4
ycnieBaemoctu (TKY)
Jomamnee 3aganue (/13)
KonTponsnsie paboTsl 3a04ankoB (KP3)
[ToaroroBka K IpOMEXyTOYHOMN 4 4
arrecranuu (I1A)

Bcero: 38 38

5. [lepeueHn y4eOHO-METOIUIECKOTO 00CCIICUCHHUS
JUTSI CAMOCTOSATENIbHOM pabOThl 00YJAIOIIUXCS IO TUCHUTUTAHE (MOIYIIIO)
Y4eOHO-MeTOAMYECKUE MaTepHalibl IS CaMOCTOSITENIbHOM paboThl OO0yYaromMXCsl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3AaHUH
[lepedyeHpb nedaTHBIX U DIEKTPOHHBIX YIEOHBIX W3/IAaHUIA MPUBEICH B Ta0OIUIE 8.
Tabnuna 8— IlepeueHp MeYaTHBIX U JIEKTPOHHBIX YIEOHBIX M3IaHUH

KomuecTso 3xk3eMIUISIpOB B
HIudp/
URL azpec bubnuorpaduueckas ccpiika OubmoTeke
(KpoMe AIIEKTPOHHBIX YK3EMILISIPOB)
629.7 I'apockonrdeckne CUCTEMBI. DIIEeMEHTBI 14
He62 TUPOCKONHYECKUX nMpubopos. Hukutrux
E.A., lllectoB C.A., MatBees B. A.
[Tensmiop J.C. (pex). M.: Beicmi. mik.,
1988.— 432 c.
629.7 OCHOBBI IPOEKTUPOBAHMS U pacyeTa 16
n2 TUPOCKOMHYECKUX Mpubopos [Teker] :
yaeOHoe nmocobue / B. A. ITasnos. - JI. :
Cynoctpoenue, 1967. - 407 c.
629.7 JleTanu 1 y31b6l THPOCKOTIMYECKUX 12
[138 npubopoB [Tekcr] : aTmac KOHCTPYKUHUH :
yaebOHoe nmocobue / I'. A. CioMsHCKUH, A.
B. Aranos, E. M. Poguonos u ap. - M. :
Mammnoctpoenue, 1975. - 64 c.
629.7 JleTanu v 3JIEMEHTBI THPOCKOTTUYCCKUX 40
J1 38 npudopos / H. ®. babaera [u ap.]. - JI. :
Cynnpowmrus, 1962. - 498 c.

7. TlepeyeHb >MEKTPOHHBIX 00pPa30BaTENLHBIX PECYPCOB
UH(GOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn « HTepHEeT»

[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(GOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «MHTepHeT», HEOOXOAMMBIX i OCBOCHHUS JIUCIUILIAHBI
npuBesieH B Tabnuie 9.

Tabmuma 9 — IlepedeHbp SIEKTPOHHBIX 00pa30BaTENbHBIX pPECYpCOB HH(OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH cetn « HTepHEeT»

URL anpec HanmenoBanue

utc- VYuebHOE nocobue 1no reme:
aviator.comllpounTate | ApyanponHbIe THPOCKOIMYECKHE IPHOOPHI



http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=970.7FDazfSXtqfIRvRrlhLQqq85On_qPPWqplzCnEdT5JuTobgEo_qYgt0X4mqtKgb12Lg9svpbq_WSdgJD_2UEu7ei4xv4th8A5duH1yBIiQpgOckbeq8mYdyGTq4UURzjfg8YzKY6sxA4h8b3gVDLEmG0J89Lxy5p1ReclBZd6EkC3o7bMH3P9KoVksm0P2mo.51ba5a316aa415713565bf04f9fc11035d27114e&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ0eL-KRksnRFetzHgl8sU5u5XKwtZDO6p&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdUF1emNvYkFIcFlqaFRhTXJGZlNQOUVfTXNDRjRLZXJyUjlSQ1kwRE9EYzY4SW9PWHY5ZnB5b3Naci1OdXJCMVZMa2RZdTZhSGY3&b64e=2&sign=f30507d929cbd86673cbf761cf357692&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk_kP3VJBH6C5WHDdMlzN43bpF7nv6g7mAjZTN-xhkRE1pPrtIyFlCyFP8w6JDDxl1XYN2qKVQF1_fwWD0RACGLI_y8nCWetryzPD_B58mBCACMvAMFE7IED6fvWRbRMk88_urlcwepyzUkTbnjxJYcMKePFs-D39lm2hvWqGBaje5GMzXHW7quc&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpCyicf2ajz0iJr4us0iMOkZGp3ETfoR_peJD5dbf_Gnc_hlmFM9ZD2mqAKZ0Y4KYZc3LEG5GnkRdOosTn7MAnLzKSloYFKWpkQWm3m-pxLgER82D8CZOXsbciUVzJj2xLpZMU2GDmFgneuHXSiWhCKdDiYKJEKptgOPr2W_srp8snFXDxoXm9A_ticyed0wxNynWXvVTQwVcCep4WKJ25ZMiyoNswMfAFDACHUDUbQMUcBcsOYjCXa4Ojbisj7COxbmN-oStoVCQWCFRU_zQ9x-8das0U2oElyhsYlB4Rr-QOcEtKbcFCkNHVMsyy1x5RfxsRR9sh6l_2GyqMqxGtmdeqqMxxZkMuJQsiahpREvkw6qdo9YzoPXOL5Oh81ezcZ1wTix3hrLonHa6TTSYAVFSnWu3CNztDNganb0QJZGyyWyfSQO6Ik9SCcVmTQHhpMS5QgZABR4-g-DCm8k45cFHvFkLv8RtdrDIjqnNmuKA&l10n=ru&cts=1455995612483&mc=3.836591668108979
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=970.7FDazfSXtqfIRvRrlhLQqq85On_qPPWqplzCnEdT5JuTobgEo_qYgt0X4mqtKgb12Lg9svpbq_WSdgJD_2UEu7ei4xv4th8A5duH1yBIiQpgOckbeq8mYdyGTq4UURzjfg8YzKY6sxA4h8b3gVDLEmG0J89Lxy5p1ReclBZd6EkC3o7bMH3P9KoVksm0P2mo.51ba5a316aa415713565bf04f9fc11035d27114e&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ0eL-KRksnRFetzHgl8sU5u5XKwtZDO6p&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdUF1emNvYkFIcFlqaFRhTXJGZlNQOUVfTXNDRjRLZXJyUjlSQ1kwRE9EYzY4SW9PWHY5ZnB5b3Naci1OdXJCMVZMa2RZdTZhSGY3&b64e=2&sign=f30507d929cbd86673cbf761cf357692&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk_kP3VJBH6C5WHDdMlzN43bpF7nv6g7mAjZTN-xhkRE1pPrtIyFlCyFP8w6JDDxl1XYN2qKVQF1_fwWD0RACGLI_y8nCWetryzPD_B58mBCACMvAMFE7IED6fvWRbRMk88_urlcwepyzUkTbnjxJYcMKePFs-D39lm2hvWqGBaje5GMzXHW7quc&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpCyicf2ajz0iJr4us0iMOkZGp3ETfoR_peJD5dbf_Gnc_hlmFM9ZD2mqAKZ0Y4KYZc3LEG5GnkRdOosTn7MAnLzKSloYFKWpkQWm3m-pxLgER82D8CZOXsbciUVzJj2xLpZMU2GDmFgneuHXSiWhCKdDiYKJEKptgOPr2W_srp8snFXDxoXm9A_ticyed0wxNynWXvVTQwVcCep4WKJ25ZMiyoNswMfAFDACHUDUbQMUcBcsOYjCXa4Ojbisj7COxbmN-oStoVCQWCFRU_zQ9x-8das0U2oElyhsYlB4Rr-QOcEtKbcFCkNHVMsyy1x5RfxsRR9sh6l_2GyqMqxGtmdeqqMxxZkMuJQsiahpREvkw6qdo9YzoPXOL5Oh81ezcZ1wTix3hrLonHa6TTSYAVFSnWu3CNztDNganb0QJZGyyWyfSQO6Ik9SCcVmTQHhpMS5QgZABR4-g-DCm8k45cFHvFkLv8RtdrDIjqnNmuKA&l10n=ru&cts=1455995612483&mc=3.836591668108979
http://utc-aviator.com/wp-content/uploads/2013/04/1.pdf

8. Ilepedenb MHPOPMALTMOHHBIX TEXHOJIOT UM
8.1. [lepeyeHb TPOrpPaMMHOTO OOECHECUCHHUS, HCIOIB3YEeMOTO IPH OCYIIECTBICHUU
00pa30BaTeNFHOTO Ipolecca Mo AUCIUIIINHE.
[lepedyenp UCIONIB3yEMOTO MPOrPAaMMHOTO oOecrieueHus npejacTasieH B Tadnuue 10.

Tabnuma 10— [TepeueHs mporpaMMHOTO 0OECIICUCHIS

Ne o/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM, UCII0JIb3YEMBIX npu
OCYIIIECTBIICHUN 00pa30BaTEeILHOTO MIPOIIecca MO TUCIUIUINHE

[lepeyeHp WCTONB3yeMbIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTAaBICH B
tabnuue 11.

Tabmuna 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /11 HaunmenoBauue

He npenycMoTtpeno

9. MarepuanbHO-TeXHHYECKas 6a3a
CoctaB MarepuagbHO-TEXHUYECKOW  0a3bl, HEOOXOAMMOUN UII  OCYIIECTBIICHHS
00pa30BaTEIILHOTO MpoIiecca Mo TUCITUIUINHE, TTPECTaBIIeH B Tabimiel 2.

Tabmuna 12 — CocraB MaTepragIbHO-TEXHHYECKON 0a3bl

No HaumeHnoBanue coctaBHOM 4acTu Howmep ayautopuu
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)
1 JlexiMOHHAS ayAUTOPUS 13-030
MynbTuMeuitHas JICKITMOHHAS ayTUTOPHS 13-04
3 | JlabopaTopus TUPOCKOITMYECKUX TPHOOPOB 13-036

10. OueHo4YHBIC CpeACTBA JUIS MPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OIICHOYHBIX CPEACTBIJISA TMPOBEACHHUS IPOMEKYTOUYHOH aTTecTaI[uu
00yJaroIuXcsi 0 TUCHUTIIMHE TTpUBe/eH B Tadsmie 13.
Tabmuma 13 — CocTaB OIIEHOUHBIX CPEACTB ISl MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIllui

Bun HpOMe)KYTO‘IHOﬁ aTTcCTanuu HepequL OLCHOYHLIX CPCACTB

JuddepenunpoBaHHbIN 3a4€T Cnucok BOIIPOCOB;
TecThr;

10.2. B kauecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIETEHIMI 00yJaronumMucs NpuMeHseTcss S5-0ajulbHas LIKala OLEHKH C(HOpPMUPOBAHHOCTH
KOMIIETEHIMH, KoTopas npuBejeHa B Tabnuue 14. B TeueHne cemecTpa MOXET UCIOJIb30BaThCS
100-6annpHast ~ mIKaja  MOAYJIBHO-PEMTHHIOBOM  cHCTeMbl ~ YHUBEpPCHUTETa,  MpaBUIIa
UCIOJIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Tabnuua 14 —Kpurepuu onieHKH YpoBHS CPOPMUPOBAHHOCTH KOMIETEHIUH

Or1eHKa KOMIIETEHITHN

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITETEHIIUIA
5-0ayubHad 1mKana P P (op




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— oOydaronuiics TJIyOOKO W BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
Mmarepua;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO U IPAMOTHO €T0 M3JIaracr;

— OIIrpasACh Ha 3HAHHA OCHOBHOH M I[OHOHHHTCHBHOﬁ JIMTCPATYPHI,

«OTIIMYHOY o
GATTCHOY TECHO MPUBSI3BIBAET YCBOCHHBIC HAYYHBIE TIOJIOKEHUS C IPAKTUUYECKON
JESITETbHOCTBIO HAMPABIICHUS,
— yMeJo 000CHOBBIBAET M apTyMEHTUPYET BBIJBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOIBI U 000OIIEHHS;
— CBOOOJIHO BJIQJICET CUCTEMOM CIIEIUATU3UPOBAHHBIX MOHSATH.
— 0Oy4JaronIuics TBEPIO YCBOWI MPOTPAMMHBINA MaTepuai, TPaMOTHO U
[0 CYIIECTBY H3JlaraeT €ro, ONupasch Ha 3HAaHUS OCHOBHOM
JUTEPATYPHI;
CXODOLLOY — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEIH;
P — YBSI3BIBAE€T YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATETbHOCTHIO
<«GAYTEHO»
HarpaBJIeHUS;
— apTyMEHTUPYET Hay4YHbIE MTOJI0KEHNUS,
— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;
— BJIQJICET CUCTEMOM CIIeIIMAIM3UPOBAHHBIX MTOHSITHA.
— oOyyarouuiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONmupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYPHI,
— JIONyCKaeT HeCYIIEeCTBEHHBIE OMMMUOKA U HETOYHOCTH,
«yOBJIETBOPUTEITHHO .
GATTOHOY — WCTIBITHIBACT 3aTPYAHCHHUS B TPAKTUYECKOM NPUMEHEHWUW 3HAHWA
HaIpaBJICHUS,
— cJ1ab0 apryMeHTHPYET Hay4yHbI€ MOJI0KEHHUS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 0000IICHUH;
— YaCTUYHO BJIA/ICET CUCTEMOM CelMaTN3UPOBAHHBIX MOHITHH.
— oOyyarouuiicss He YCBOWJ 3HAYUTENBbHOM dYacTh MpOrpaMMHOIO
Marepuana,
— IONyCKAaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  MpH
«HEYIOBJIETBOPUTEIIHHOY .
paccMoTpeHuH po0ieM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4TEHO»

— WCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUI;
— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIO’KCHHS,
— He (hOPMYIMPYET BHIBOJIOB M 000OIIICHU.

10.3. TunoBbie KOHTPOJIBHBIC 33ITAHUS WIIK HHBIC MaTEPUAJIbI.
Bomnpocsr (3amaun) a1 sKk3aMeHa peIcTaBlIeHbl B Tadnuie 15.

Tabnuma 15 — Borpocs! (3agaun) s SK3aMeHa

Ko
Ne n/m [Tepeuens BonpocoB (3a/1a4) Ui SK3aMeHa A
MH/IMKaTopa
Y4eOHbIM IJIAHOM HE IPETYCMOTPEHO
Bomnpocs! (3anaun) i 3adera / aud¢. 3auera npencrasiaeHs! B Tabnue 16.
Tabnuua 16 — Borpocs! (3aaun) amst 3aueta / qudd. 3agera
Ko
Ne n/n Ilepeuens BompocoB (3agau) uist 3aueta / audd. 3auera A
MHMKaTopa
1 Bunsl u knaccudukanys rupoCKONMYECKUX TPUOOpPOB. ITK-1.3.1
CocTaBHbIEe YaCTH M UX HA3HAUYEHHUE.
Texuuueckue TpeOOBaHUS K AJIEMEHTaM THPONIPUOOPOB. ITK-1.3.1
[TapameTpsl OKpy>Xaroliei cpeabl U UX BIUSHUE HA paboTy ITK-1.3.1
TMPOCKONMUYECKUX TPUOOPOB U UX JIEMEHTOB.
4 Mexannyeckue Bo3aeicTBus. OcOOEHHOCTH yCIOBUI IK-1.3.1




9KCIITyaTaly IPUOOPOB U UX IEMEHTOB B KOCMOCE.

) TpeboBanusi, MpeabsBIIsieMble K THPOMOTOPAM. ITK-1.3.1
6 OCHOBHbBIE KOHCTPYKTUBHBIE CXEMBI. ITK-1.3.1
OCHOBHBIE AJIEMEHTBI THPOMOTOPOB. ACUHXPOHHbBIE U ITK-1.3.1
CUHXPOHHBIE TUPOBUTATEIH.
8 MaccoBble 1 HUHEPLIMOHHBIE XapaKTEPUCTUKH POTOPOB I1K-1.3.1;
TUPOMOTOPOB. IIK-1.V.1
9 Hanpsixenns B Teste poropa. Bansl u ocu rupomoropa. I1K-1.3.1;
IIK-1.V.1
10 [[TapukonoIMIHUKOBEIE OnOpbl. KOHCTpyKTHBHOE IK-1.3.1
odopmiieHne y3ia onop. CMaska MOAIIUITHAKOB OMOP.
11 l'azomuHaMuyeckre onopsl. IK-1.3.1
12 XKecTkocTh rTHPOMOTOpPA U €€ PacyeT. IK-1.3.1;
IIK-1.V.1
13 CwmenieHune 1eHTpa Macc poTopa Mo/ IeUCTBUEM JIMHEHHBIX IK-1.3.1;
YCKOPEHHI. IK-1.V.1
14 Koaddunment HepaBHOXKECTKOCTH THPOMOTOPA. IK-1.3.1;
IK-1.V.1
15 CwMmerenne meHTpa Mace poTopa Mo ASMCTBUEM BUOpaITHiA. IK-1.3.1;
[K-1.V.1
16 CwMmelenne eHTpa Macc poTopa, BHI3BAHHOE €T0 YIIPYTUM IK-1.3.1;
PaCKpPBITHEM. IK-1.V.1
17 Cratuueckasi 1 TUHaAMHU4ecKas OallaHCHPOBKa poTopa IK-1.3.1;
TUPOMOTODA. [IK-1.¥.1;
[1IK-1.B.1;
18 Harpes rupomoTopa. [Torpebmsiemast MmomHOCTh. Terumootnava | I1K-1.3.1;
rupomMoTopa. I'epMeTUudHbIE THPOMOTOPHI. [K-1.¥.1;
[1IK-1.B.1;
19 CwmenieHue 1eHTpa Macc poTopa, BbI3BAHHOE €r0 HarpeBOM. IK-1.3.1;
[K-1.V.1;
[1IK-1.B.1;
20 Bpewms Bbixoga Ha pabounii pexxum. opcupOBaHHBIHN 3aTyCK IK-1.3.1;
THPOMOTOPA. [IK-1.¥.1;
[1IK-1.B.1;
21 [ITapuKOIIOAIIUITHUKOBBIE U HOXKEBbBIE OIIOPBI KapAaHOBA IK-1.3.1
noJiBeca.
22 [TapuKOIOAIIMITHUKOBBIE Y3JIbI KapAaHOBa I10BECA. ITK-1.3.1
Pacrnipenienenue Harpysku B y3i1ax moJBeca.
23 BosMmymaromye MOMEHTHI IIapUKOIIO AIIUITHUKOB. ITK-1.3.1
24 Pa3sHoBpamaromuecs mapuKONOIIIUITHUKOBBIE ONIOPHI. I1K-1.3.1
25 ’KuakocTHBIN TOBEC B MOIJIABKOBBIX MPUOOpax. IIK-1.3.1
TemnepaTypHble KOMIIEHCATOPBI KUAKOCTHBIX IIOJIBECOB.
26 Crnenuduueckre BO3MYIICHHS B MOMJIABKOBBIX MPUOOpaXx. ITK-1.3.1
27 Crartunueckas razoBasi onopa B mpubopax noriaskoBoro tuna. | [1K-1.3.1

MarnuTHas onopa cepuuecKoro rupocKora.




28 [NaccuBHas pe3oHaHCHAs HIIEKTPOMArHUTHAsS OTOpa. I1K-1.3.1

29 AKXTUBHas 3JIEKTPOMarHuTHas oropa. ITK-1.3.1
30 DneKTpocTaTHdeckas ornopa cepudeckoro rupockona. ITK-1.3.1
JKecTKOCTh HEKOHTAKTHBIX TIOJIBECOB PA3IMYHBIX THIIOB.
31 KoHCcTpyKIMy 0JJTHOKOJIEUHBIX U JBYXKOJIEYHBIX YIPYIHX I1K-1.3.1
II0/IBECOB.
32 Pe3onaHcHBIE yacTOThI. PexxuMbl HACTPOMKHU yIPYTrux I1K-1.3.1;
ITOJABECOB. I[IK-1.V.1;
[1IK-1.B.1;
33 VYnpyrue nmoaseckl rTUpokamMep B JaTdyukax yriosoii ckopoctu. | I1K-1.3.1;
[K-1.V.1;
[K-1.B.1;
34 [ToTeHIMOMETpUYECKHE NAaTYUKH yIiia. XapaKTePUCTHKH, IK-1.3.1
CXeMBbI BKJITIOUeHHS. PaboTa mpu MEXaHWMYECKHUX Harpy3Kax.
35 WNHaykTuBHBIE JAaTYUKU yIiia TpaHPOPMATOPHOTO THIIA. IK-1.3.1
36 Pamounblie matunkm yria. IK-1.3.1
37 CenbCHHBI U BpaIIAIONIECs TPAaHCPOPMATOPHI. IK-1.3.1
38 JIByXIIKaJIbHBIC TATYHKH. [1IK-1.3.1
39 MUKpPOCHHBI ¥ PETyKTOCHHBI. IK-1.3.1
40 EMkocTHbIE qaTuuku. DOTOANEKTPUUECKUE JaTUYUKH. I1IK-1.3.1
41 NHIyKnoHHbIE JATYUKH MOMEHTA. [1IK-1.3.1
42 MarsuToseKTpuieCKie MOMEHTHBIC JTATUUKH. [IK-1.3.1
43 JIBuraTenu CHIIOBOM pa3rpy3KH MEPEMEHHOTO TOKa. IK-1.3.1
44 JIBuraTenu v JaTYMKA MOMEHTA ITOCTOSTHHOTO TOKa. [IK-1.3.1
45 DIIEKTPUYECKHUE U AICKTPOMEXaHUUECKUE XapaKTePUCTUKHI IK-1.3.1;
TATYNKOB MOMEHTA U IBUTATEJICH. I[IK-1.V.1;
46 Bo3saymueie nemmdepsl. IK-1.3.1
47 Kunkoctaele gemndepsl. [IK-1.3.1
48 MarauTouHAyKIIMOHHbBIE AeMII(EpHI. IIK-1.3.1
49 VYrpyrue Tokonepeaarmme ycTpoucTaa. IK-1.3.1
50 KonrtakTHbIe TOKONIEpeAatonue ycrpoiictsa ¢ orpannueHasiM | [1K-1.3.1

" HCOI'PAHUYCHHBIM YI'JIOM ITIOBOPOTA. PaboTta IIpu
MCXaHNYCCKUX HArpy3Kax.

[lepeuenr TeM MANi KypCOBOTO MPOEKTUPOBAHUS/BBINIONHEHUS KypCOBOM pabOTHI
npecTaBiIeHbl B Tabmuie 17.
Tabnuma 17 — Ilepeyers TeM Ui KypcOBOTO TPOEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOM pabOThI

No /i [TpumepHbIil TepeyeHb TeM JUIsl KypCOBOTO MPOEKTHPOBAHUS/BBITIOTHEHUS
B KypCOBOH pabOThI

Y4eOHbIM MJIaHOM HE MPETYCMOTPEHO

Bompockl s mpoBeneHUs TMPOMEXKYTOYHOM aTTecTallid B BHJAE TECTHPOBAHHS
npecTaBieHbl B Tabmuie 18.

Tabnuua 18 — [IpumepHblii mepeueHb BOIIPOCOB IS TECTOB




Kon

Ne n/nt [IpuMepHBIi IepeyeHb BOIIPOCOB ISl TECTOB
MHJMKATOpa

1 Poropueiii  BuOpamumonnsii  JIHI: Moment wHepumm  potopa | [TK-1.V.1
otHocutenbHo ocu X A = 0.00005 H-m-c?; MomenTs unepiuu potopa | I1K-1.B.1
oTHOcHTeNnbHO ocell Y, Z B=C=0.00003 H-m-c?; yraoBas CKOPOCTb
Bpamenust potopa 2000 ¢’ Onpenenuts kuHerwueckuii mMomenT H
THPOCKOIIA ¥, W3 YCJOBUS JHMHAMHYECKOW HacTpoiku, C_1=(2B-
A)(oMera)? He0OXOTUMYIO )KECTKOCTh TOPCHOHA Ha KpydeHue cl.
H=0,01 Hmc, c1=40Hwm;

H=0,1 Hmc, ¢c1=40HMm,;

H=0,1 Hwmc, c1=4Hwm;

H=10 Hwmc, c1=4Hwm;

2 K kakuMm mocnencTBusiM NpPUBOAWUT Haludyue MomeHta cui cyxoro | [IK-1.3.1
TPEHMsI Ha OCH I10/IBECA BHYTPEHHEHN paMKU r'MPOCKOIa HalpaBIeHUs ?
IosiBsIeHUIO nopora  4YyBCTBHUTEJIbHOCTH o  BeJUYHHe,
KOPPEeKTHPYEeMOil BePTHKAJILHOH cOCTaBJISIIOLIEH YITI0BOH CKOPOCTH
OCHOBAHMS NMPONOPLUHMOHAILHOIO MOMEHTY TPEeHHA
Hepabotocmocobnoctu mpudopa

Konebanusim BekTopa B BEpTUKAIbHON IIIOCKOCTH

Bce oTBeTHI BEpHBI

3 AxcenepoMeTpbl, JAaTYUKKA YIJOBBIX ckopoctell u  cBoGomusle | [TK-1.3.1
TUPOCKOIBI — 3TO UCTOUYHUKHU MEPBUYHON MHDOPMALIUU JUIS:
a) CIIyTHUKOBBIE HABUTALIMOHHBIE CUCTEMBI;

0) MHEepLIHMAJIbHAS KYPCOBEPTHKAIIB;

B) CHCTEMBbI HABUTallMM MO (PU3NYECKUM HOJISAM 3eMJIH;

I') UHEpUUAJIbHblE HABUTAIIMOHHBIE CUCTEMBI.

4 Uem mnpuHnun paboThl THUpocKoma HampaieHus otiaudaercs ot | [IK-1.Y.1
KOMIacoB?

["abapuramu

OTrcyTcTBHEM MOMEHTA YCTAHABJIMBAKOLIET0 TMOABHKHYI0 4YacTh
npudopa B IIOCKOCTH MePHIHAHA

OTcyTcTBUEM MOJIBUKHON YacTH

Hert BepHoro oreta

[lepeueHb TeM KOHTPOJBHBIX PabOT MO JUCHHUIUIMHE OOYYaIOUUXCsS 3a0YHOU (OPMBI
oOyueHwusi, mpeacTaBieHbl B Tabnuie 19.

Tabmuma 19 — [lepeyeHh KOHTPOJIBHBIX PabOT

No i/m [TepeueHb KOHTPOIBHBIX PabOT

He npenycMoTtpeno

10.4. Meroauueckre  MaTepuasibl,  OMNpEAESAIOIMe  MPOLEAYphl  OLEHHBAHUS
MH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanbl (OpPMUPOBAHUS KOMIIETEHLHUH, COJep)Karcs B
JIOKaJbHBIX HOpMAaTHBHBIX akTax [ YAIl, pernaMeHTHpyOLUMX MOPAAOK W MpOUERypY
MIPOBECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTaluu oOyJaromuxcs
I'VAIL

11. Meroauueckue ykazaHus sl 00yJarolUXCsl 0 OCBOSHHUIO AUCIIUILITUHBI

11.1. Meroauueckue YyKa3aHus Ui OOYYalOMIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Martepuana.




OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepuajia — JOTUYECKU CTPOMHOE, CUCTEMHOE,
rIyOOKOe W SICHOE HW3JIOKeHHEe ydeOHOro marepuana. HasHaueHWe COBPEMEHHOW JIEKIIUU B
pamMKax JUCHHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO [0 TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TMPOOJEM UCIUIUIMHBI, METOJOB HAYYHOTO TO3HAHWS, HOBEHIIHNX
JNOCTHIKEHU HAaydyHOW MbICIU. B yueOHOM mporiecce JIEKIUS BBITIOJHIECT METOA0JIOTHYECKYIO,
OPraHU3aIMOHHYI0O ¥ HHPOPMAITMOHHYIO (QYHKIUHU. JIKIHsS pacKphIBacT MOHATHIHHBIN ammapat
KOHKPETHOM 00JIacTh 3HaHUsA, €€ MpOoOJEeMBbl, NAeT IEIbHOE MPEJCTaBICHUE O JUCIHIUIUHE,
MOKa3bIBAET B3AUMOCBS3b C IPYTUMU JUCITUTUTMHAMH.

IInannpyemMbie pe3yabTaThl IPH OCBOCHUU 00 YJAIOIIMMUCS JICKIIMOHHOIO MAaTEpHaia;

— TIOJY4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONPEIEISIETCS LENEBOM YCTAHOBKOM K Ka)K/101 KOHKPETHOM TEME;

— TIOJYYE€HHE OIbITAa TBOPUYECKOM pabOTHI COBMECTHO C MPEIO aBaTENIeM;

— pasBuTHE TpOo(decCHOHATHHO-ACNOBBIX  KauyecTB, JIIOOBH K  TpeAMETy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIICHHUS.

— TIOsIBJIEHHWE HEOOXOAMMOTro MHTEpeca, He0OX0AMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIOJy4YeHHE 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM W TEXHUKH U O
MIPOTHO3€ UX PAa3BUTHI HA OJMDKAMIIINIE TOJIBI;

— HAy4UThCS METOAMYECKH 00pabaThiBaTh Marepuan (BBIACTATH TJIABHBIE MBICIA H
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSTh HMX B  Pa3IMYHBIX
(bopMyITupOBKax);

—  TIOJYYeHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHHOB M MIOHATHIA.

JIeKIMOHHBI MaTepHall MOXET COINPOBOXKIATBCA JIEMOHCTpalUed CIaioB W
WCIIOJb30BAHUEM pa3aTOYHOrO0 MaTepuaja TpU TMPOBEACHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTICTHHBIX TEMATHK 110 JUCITUIUIHHE.

CTpyKTypa npeiocTaBiICHUS JICKIIMOHHOTO MaTepHraa:

—  H3JI0’KEHUE TEOPETUUYECKUX BOMPOCOB, CBA3aHHBIX C PACCMATPUBAEMON TEMOW;

— ONHWCaHHWE METOJI0OB M AJITOPUTMOB, MNPHUMEHSIEMBIX B COBPEMEHHON TEOpUU
dbunpTparuu;

— JIEMOHCTpalus MpPUMEpPOB pEIICHUS 3ajlad aHajiu3a W CHUHTE3a aJrOPUTMOB
00paboTKK nH(MOPMAIIMU B CHCTEMAaxX HaBUTAIIUU U YIIPABJICHUS

— 0000111eHIE U3TI0’)KEHHOTO MaTepuraa;

— OTBETHI HA BOBHUKAIOIIME BOMPOCHI IO TEME JICKIUH.

11.2. Meroauueckue yka3zaHus Ui OOYYaroIIMXCS MO BBIMOJTHEHHUIO JIaOOPATOPHBIX
pabor.

B xoxe BbmmosiHEHHs J1a0OpaTOPHBIX pabOT OOy4aroIIUUHCS IOJDKEH YriyOuTh H
3aKpENUTh 3HAHUS, MPAKTUYCCKUE HABBIKHM, OBJIAJECTh COBPEMEHHON METOJUKOW M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBUU C KBAIM(UKAIMOHHOW XapaKTEPUCTHKOW OOy4aromerocs.
BeinosHenue 1abopaTopHBIX pabOT COCTOMT M3 3KCIEPUMEHTAIBHO-IIPAKTHYECKOM, pacuyeTHO-
AHAJIMTUYECKOU YacTel U KOHTPOJIbHBIX MEPOIIPUSITUH.

Brimonnenue 1abopaTopHbIX paboOT 0OydaromUMCs SIBISETCS HEOTHEMIIEMON YacThIO
W3YYEeHUS JUCHUIUIMHBI, OMNpeneisieMoil y4eOHBIM IIJJaHOM, M OTHOCHTCS K CpeICTBam,
o0ecreunBaroINM PEIICHHE CIEAYIONUX OCHOBHBIX 3a/1a4 00y4aronierocs:

— mnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHUSA TMPOIECCOB, SBIEHUH © OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBL,

— 3aKperuieHHe, Pa3BUTHE W JIeTANIH3AIMs TEOPETUYECKUX 3HAHWM, IMOJydEHHBIX Ha
JIEKIIUAX;

— TONy4eHHe HOBOM MH(OpMAINK M0 U3y9aeMOW AUCIUTLIHHE;

— TmnpuoOpeTeHre  HAaBBIKOB  CAMOCTOSITENBHOW  paboTel ¢ 1abOpPaTOPHBIM
o0opynoBaHuEeM U MPUOOPAMH.



3ajianue ¥ TpeOOBaHUS K MPOBEICHUIO 1a00paTOPHBIX PabOT

Bapuant 3amanus mo kaxaod gaboparopHoil pabore oOydarommuiics TOTydaeT B
COOTBETCTBHU C HOMEpPOM B CIHCKe Tpymmbl. [lepen mpoBeaeHueM abopaTOpHOM pPaOOTHI
oOygaroniemMycs CiieyeT BHUMATEIBHO O3HAKOMHUTBHCS C METOJIUYCCKHMMH YKa3aHUSIMU TIO €€
BBIIIOJIHEHUIO. B cCOOTBETCTBHU C 3a1aHUEM O6y‘-IEIIOHIPII>iC9[ JOJIKCH IIOAI0OTOBUTH HCO6XOIII/IMI)IC
JaHHbIE, TOJY4YUTh OT MPEnojaBareiss JOMYCK K BBIIOJHEHUIO Ja0opaTOpHOM paboThl,
BBINIOJIHUTh YKa3aHHYIO IOCJIEOBATEIbHOCTh ACUCTBUM, MOIY4YUTh TpeOdyeMble pe3ysbTaThl,
0(OPMUTH ¥ 3aAIMUTUTH OTYET O TaOOPATOPHOH padorTe.

CrpykTypa u dhopma oTdeTa 0 1a60paTopHO padoTe

Otuer o nabopartopHOil paboTe MOJKEH BKIIOYATh: TUTYJIBHBIN JHUCT, (OPMYIHPOBKY
3aJlaHusl, TEOPETUUYECKHE MOJIOKEHHUS], UCIIOJIb3yeMbIe MPH BHIIOJIHEHUH J1a00paTOpHOM paldoThI,
OTIMCaHME TPOIIecca BBHITIOIHEHNUS JTa00PaTOPHON PadOThI, IOJTYIEHHBIE PE3YIIbTAThl M BHIBOIBL.

TpeboBanus k opopMIIEHUIO OTYETA O JIAOOpaTOPHOU paboTe

[To xaxmoit nmabopaTopHOil pabOTE BHIMIOJHAETCS OTIEIBHBIN OTYeT. TUTYIBHBIN JHUCT
opopmisieTcss B COOTBETCTBUM € ImabioHoM (0Opa3inoM) mpuBeAeHHbIM Ha caiite ['YAII
(www.guap.ru) B pazzaene «CeKTop HOpMATHBHOHM JOKYMEHTAIMK». TeKCTOBbIEC M IpaduuecKue
Marepuaibl opopmisitoress B cooTBercTBuM ¢ aectByrommumu ['OCTamu u tpeGoBaHUsAMH,
npuBeeHHbIMU Ha caiite ['Y ATl (www.guap.ru).

11.3. Meroauueckne yKa3zaHUs JUIs 0OYJaIONIUXCS 10 MPOXOXKICHUIO CaMOCTOSATSIIEHON
paboThI

B xo/e BBITIOJIHEHHSI CaMOCTOSTEHHON PabOThI, 00YYAIONTUHCS BBIMIOJHIET padboTy IO
3aJJaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE IMpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl.

Jlnst oOydvaroruxcst o 3a04yHO (opme oOydeHHs, caMOCTOsITeIbHas padoTa MOXKET
BKJIIOYATh B c€0s1 KOHTPOJBHYIO PaboTy.

B mporecce BBINOTHEHUS CaMOCTOSITENBHON paboThl, y obOyuaromierocs (opMupyercs
1enecooOpa3Hoe MIaHUpOBaHUE pabodYero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUs
U HaBBIKM B YCBOGHHWU M CHCTEMATH3allUUd MpUOOpeTaeMbIX 3HAHUM, 00ecrnedyuBaeT BBICOKHIA
YpOBEHb YCIEBAEMOCTH B MEPUOJ OOYYEHHS, IOMOTAeT IMOJyYUTh HAaBBIKU IOBBIIICHUS
podecCHOHABHOTO YPOBHSL.

MetonuyeckumMi ~ MaTepuajgamH,  HaNpaBiSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yUaIOUTUX CSASIBIISIFOTCS:

—  y4eOHO-METOIUYECKH MaTepHall Mo JUCIHILINHE;

— METOJIUYECKHE YKA3aHUA 0 BBIMOJHEHHIO KOHTPOJBHBIX paboT (A1 0Oydaronuxcs
10 3a04HOM (hopme 0OyueHus).

11.4. Meroauueckue yKa3aHus Uid OOYYalOIIUXCS MO MPOXOXKACHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTHU.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAyCMATPUBAET KOHTPOJIb KauyecTBAa 3HAHUM
oOyyJaromuxcs, OCyIIeCTBISIEMOr0 B TEUEHUE CeMecTpa C IIeJIbI0 OLEHMBAHUSA XOJla OCBOCHUS
JUCLMIUINHBIL.

ITopsnok  NPOXOXKAECHHWS  TEKYLIETO  KOHTPOJSA  YCIIEBAEMOCTH  OINPENEIAECTCS
[Tonoxennsamu ['YAII «O Texyniem KOHTpOJIE yCIIEBAEMOCTH M NPOMEKYTOYHOM aTTeCTalluu
crynentoB I'YAII, oOyuarommuxcs mo nporpammsl BbIciiero oopazoBaHus» U «O MOIYyIbHO-
PEUTHHTOBOM CUCTEME OLIEHKH KauecTBa yueOHOH paboThl cTyeHToB B 'Y Ally.

Cucrema OLIEHUBAHUSA:

1 tun) 3agaHne KOMOMHUPOBAHHOTO TUIA C BBIOOPOM OJHOIO BEPHOTO OTBETa M3 YETHIPEX
MIPEUI0KEHHBIX U 000CHOBAHHEM BBIOOPA CUMTAETCS BEpHBIM, €CIIM MPAaBWIBHO yKa3aHa 1udpa


http://www.guap.ru/

U TPUBEACHBl KOHKPETHBIE apryMEHTHI, HCIHOJb3yeMble Tpu BbIOOpEe oTBera. IlomHoe
COBIIJICHHE C BEPHBIM OTBETOM OLIEHUBAETCs | OaioM, HEBEPHBINH OTBET UM €r0 OTCYTCTBUE —
0 6amos.

2 tun) 3ajanie KOMOMHHPOBAHHOTO THIA C BHIOOPOM HECKOJBKMX BAapHAHTOB OTBETAa W3
MPEUIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBAaHHEM BBIOOpA CUMTACTCS BEPHBIM, €CIH IMPABHIHHO
yKa3aHbl HUQPHI U TPUBEACHBI KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMble TIPU BHIOOpE OTBETOB.
[TonHoe coBnasieHKEe C BEPHBIM OTBETOM OLlEHMBaeTcs 1 OGaymioM, eciau JOMYILIEHbl OMNUOKU WK
OTBET OTCyTCTBYET — () 6asuIoB.

3 Tun) 3aJaHue 3aKpHITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBUS CUYHMTACTCS BEPHBIM, €CIIU
YCTQHOBJIEHBI BCE COOTBETCTBHUS (TMO3WIMM W3 OIHOTO CTOJIOIIA BEPHO COIMOCTABICHBI C
MO3UIHSMU Apyroro croidna). [lonHoe coBnaneHre ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 Gamom,
HEBEPHBIN OTBET WJIM ero oTcyrcTBUe — 0 OanoB

4 tum) 3amaHre 3aKpHITOrO TUIA HAa YCTAHOBJIGHHE MOCJEIOBATEIBHOCTH CUHTAETCS BEPHBIM,
€CITM TIPAaBHJIBHO YyKa3aHa BCS MoOcIenoBaTelbHOCTh IHdp. [lomHOE coBmameHWe C BEpHBIM
OTBETOM OLIEHUBAETCs | GaioMm, eciii TOMyIIEHbI OIITUOKU MUJIH OTBET OTCYTCTBYET — () 6asios.
5 tun) 3amaHre OTKPHITOTO THIA C Pa3BEPHYTHIM OTBETOM CYHMTAETCS BEPHBIM, €CIU OTBET
COBIAJA€T C OSTAJIOHHBIM 10 COACPKAHUIO M TMOJNHOTE. [IpaBMIBHBIA OTBET 3a 3aJaHue
OLIEHUBAETCS B 3 Oayuta, €Cu JOMyIeHa oHa onrbKka \HETOUHOCTh \ OTBET NPABUIIBHBIHN, HO HE
MOJIHBIH - 1 6as, eciau qomyineHo O6osee 1 omrOKU \ OTBET HENPaBUIIBHBIH \ OTBET OTCYTCTBYET
— 0 GasoB.

[lo wWroram TeCTHPOBAaHWS BBICTABISCTCS OICHKA: «OTIMYHO», «XOPOIIO» WM
«yHnOBIETBOpUTENBbHO». [lpu  momydennn MeHee 3-x  0amwioB  («HEYIOBIETBOPHUTEIIHHOY)
oOyJaromemMycsi MPeIOCTaBISAETCS BO3MOXKHOCTh IMOJTOTOBHTHCS W TOBTOPHO  TIPOWTH
TECTHPOBAHUE B CPOKH, TIPEAYCMOTPEHHBIE YICOHBIM TIIAHOM.

K mpoMexyTo4YHOl aTTecTalyy JOMyCKaloTCsl 00YJaIOIHecs, TOJHOCTHIO BBITIOTHUBIITHE
y4eOHBI TIJIaH, MPETyCMOTPEHHBIM paboueld MpOorpaMMOM IHUCHUIUIMHBI, MO BCEM BHUIAM
Y4E€OHBIX 3aHSATHMH.

11.5. Meroaudeckue ykazaHUs JUIsl OOyYaIOIMMUXCS MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTallUH.

IIpomexxyrounass  artecranuss — oOyyaromiuxcs — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXXYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00yueHMs Mo AucuuiuiiHe. OHa BKIJIIOYAET B
ceds:

— uddepeHIUpPOBaHHBIH 3aueT — 3T0 (¢GopMa OLEHKM 3HAHUM, IOJIy4eHHBIX
oOyJaromumMcs Ipu U3y4E€HUH JUCLHUIUIMHBL, IPU BBIIOJHEHUH KYypPCOBBIX MPOEKTOB, KYPCOBBIX
paloT, Hay4HO-HCCIE0BATENBCKUX PpabOT U MPOXOXKICHUU IPAKTUK C ATTECTAlMOHHON OLIEHKOM
«OTIMYHOY, «XOPOILOY, KyIOBICTBOPUTEIBHOY, KHEYAOBIETBOPUTEIBLHOY.

CucreMa OLICHOK IpU HPOBEIEHUM TEKYLIEro KOHTPOJS U MPOMEXKYTOUHOM aTTecTaluu
OCYILIECTBIISICTCS B COOTBETCTBMM C PYKOBOISIIMM JOKyMeHTOM opraHusauuu PJIO I'VAIL
CMK 3.76 «llonoxxeHue 0 TEKylIEM KOHTPOJIE yCIEBAEMOCTH M MPOMEKYTOUYHOM arTecTaluu
CTYIEHTOB M aCHHUPAHTOB, OOyYaloUIMXCs IO 00pa3oBaTeiIbHbIM IMpPOrpaMMaM BBICILErO
obpazosanus B ['YAID» https://docs.quap.ru/guap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHre U3MEHEHUM U TOTIOJHEHU I

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit
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