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Pabouasi nporpamma qucuMIuInHbI «TeopeTnueckas MEXaHHKay pa3padoTaHa:

- B coorBerctBuu ¢ TpeboBanusmu PI'OC BO — cnenumanurer mo cnenuainbHOCTH«21.05.04
I'opHoe nenoy, yrBepkIeHHOro npukazoM Muno6puayku Poccun Ne 987 ot 12.08.2020 r.;

- HA OCHOBaHMHM Y4eOHOIro IUIaHa crenuanurera mo crenuaidbHocTu «21.05.04 T'opHoe nemo»

HarpaBJIeHHOCTh (poduis) «O0orammeHne Mmojae3HbIX HCKOTIAaEMBIX ).

CocraButenb 1.T.H., mpod. MenbHukoB B.T'.

PaGouasi mporpamma paccMoTpeHa u oAo0OpeHa Ha 3acefaHuM Kadeapbl MEXaHUKH OT

01.02.2021r., mpotokoi Ne 6..

3asenyroummit kagenpoid I.T.H., ipod. Tpymko B.JL

PaGouas nporpamma corjiacoBaHa:

HauanpHuk oTnena
JIMIICH3UPOBAHHUS, AKKPEAUTAIINU U 10.A. lybpoBckas
KOHTPOJIS KaueCcTBa 00pa30BaHUs

A 1O. Poma"HynkoB
HauanpHHUK oTHEIa METOIUYECKOTO

obecrniedeHus yueOHOro mpoliecca



1.IEJIA U 3AJAYM TMCOUTIINHBI

Henp mucnunmmabl «TeopeTnyeckas MeXaHUKay: GOPMUPOBAHUE Y CTYACHTOB 0Aa30BbIX 3HAHHI B
o0JacTy UCCIIEIOBAaHUS PABHOBECUS M JBUKEHHS MAaTEPUATbHBIX T€ U MEXaHUYECKUX CUCTEM IOJ JeH-
CTBHEM MPUIIO)KEHHBIX K HUM BHEIIHUX U BHYTPEHHUX CHUJI, @ TAKXKE MOJTOTOBKA CTYJICHTOB K U3yYEHUIO
MOCIEAYIOIUX AUCHUIUIMH U PEIICHUI0 MPOPECCHOHATBHBIX 3a/1a4, CBSI3aHHBIX C MOCTPOECHUEM U HCCIIe-
JIOBaHHEM MEXaHMKO-MAaTEMaTUYECKHX MOJEIEH, a[eKBaTHO OMMCHIBAIONINX Pa3HOOOpa3HbIE MEXaHUYe-
CKHE IPOIIECCHI.

OcHOBHBIE 33JJa4H TUCIUIUIAHBIL:

— U3Y4YEHUE MEXaHNYECKON KOMIIOHEHThI COBPEMEHHOM €CTECTBEHHOHAYYHOM KAPTUHBI MUPA, 10~
HATUU U 3aKOHOB TEOPETUYECKON MEXAHUKH;

— OBJIaZICHHE METOJIaMU PELlIeHUS] HAyYHO-TEXHUYECKUX 3a/1a4 B 00JIaCTH MEXaHUKH, a TaKXkKe OcC-
HOBHBIMHU QJITOPUTMaMHU MaTEMaTHYECKOTO MOACIIMPOBAHUS MEXaHUYECKUX CUCTEM IS pELICHUS ITpaK-
TUYECKHUX 3a/1a4 B MPOPECCUOHATBHON ASITETbHOCTH;

— ¢GOpMUPOBAHNE YCTOWYHMBBIX HABBIKOB 110 TPHMEHCHUIO (PYHIAMEHTAIBHBIX TIOJOKEHUIN
TEOPETUYECKON MEXaHUKHU IIPU MCCIIEJOBAHUN U IPOCKTUPOBAHUM CTPOUTEIBHBIX KOHCTPYKIIUH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnunnuna «TeopeTudeckass MexaHHKa» OTHOCUTCS K 00s3aTeNbHOM YacTM OCHOBHOM
npodeccnoHabHOM 00pa3oBaTeNbHOW MPOrpaMMbl 1O crenuanbHocTH «21.05.04 TopHOe nemno» wu
u3ydaercs B 3 ceMecTpe.

[IpeamecTBYIOMMUMHI KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs nucuuiuinHa «Teope-
TUYECKasi MEXaHUKay» SIBIA0TCS «Bricias MareMatnka» U « PU3nKay.

Huctunnuna «TeopeTudeckass MexaHUKa» SBIAETCS OCHOBOIOJAraromied id HU3y4YeHUs
qucuuIinH «ConpoTuBiieHne MaTepuanoBy, «lIpukinaaHas MexaHuka», « QJIIEKTPOTEXHUKAY.

Oco0EHHOCTBIO JTUCIUTUIMHBI SIBJISIETCS] TO, YTO BCE OCHOBHBIE TTOHSITHS TEOPETUUECKON MEXAHUKHU
BO3HUKIIM B pe3yJlbTaTeé MHOTOBEKOBHIX OIBITOB W HAONIOJACHUW HaJ SBICHHUSIMH TMPUPOIBI C
MOCJIEIYIONUM abCTparupoBaHUEM OT KOHKPETHBIX OCOOCHHOCTEHM OTAENBHBIX OMBITOB M 00OOIICHUEM
psiga HaOMIOICHUN.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHMS OGPA3OBATEJIBHOM
ITPOI'PAMMBI

[Tpouecc u3ydeHus aucuUIUIMHBL «TeopeTmyeckas MexaHHMKa)» HalpaBieH Ha (OpMUpPOBaHUE
CJIEYIOIUX KOMIIETECHIIUMN:

@dopmMupyeMble KOMIIETCHIMU

KO}I N HAMMCHOBAHME UHIMKATOpa

Conepixanue Kommeren- Koz JOCTHKEHUS KOMIIETEeHIINHT
1970 KOMIIETeHIINH

CrnocoOeH ocyIIecTBIATh YK-1 VYK-1.1. 3Harh: MeTOIbl CHCTEMHOTO M KPUTHYECKOTO
KPUTUYECKHI aHAJIU3 Mpo- aHaJIM3a; METOJIUKU pa3pabOTKU CTPATeTuH ACUCTBUN ISt
OJIEMHBIX CUTYyalluii Ha BBISIBIICHUSI M PEIICHUS TTPOOTIEMHOM CUTYaIlun

OCHOBE CUCTEMHOTI'O MOJI- VYK-1.2. YMeTb: npuMeHSITh METO/bl CUCTEMHOTO MOAXO-
X0J1a, BEIpaOaThIBaTh Ja U KPUTHYECKOTO aHajln3a MPOOJEMHBIX CHUTYaIlUi;
CTpATETuI0 IeUCTBUI pa3pabareiBaTh CTPATETHIO JACWCTBUN, MPUHUMATH KOH-

KPETHBIE PEIICHHS TS €€ PeaT3aliu
VK-1.3. Bnaners: METOMONIOTHEN CUCTEMHOTO W KPHUTH-
YEeCKOro aHaln3a MPOOJIEMHBIX CHUTYalWi; METOANKaAMH
MIOCTAHOBKH II€JIM, ONpPEAETICHUsS CIOCOOOB €€ JTOCTHKE-
HUSI, pa3pabOTKH CTpATEeTUi ACHCTBUI




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI
OO6mmast Tpy0éMKOCTh Y4€OHOM TUCIUIUIMHBI cocTaBiisgeT 4 3a4€THhIX enuHunibl, 144 ak. gaca.

AK. 4acsl
Bun yuyeOHo# padoThI Bcero ak. yacosn 1o
cemMecTpam
3
AyauTopHasi padoTa, B TOM YHCJIe: 85 51
Jlexuuu (JI) ol 51
[Tpaktrueckue 3ansarus (113) 34 34
Jlaboparopusie pabotsl (JIP) - -
CamocrositeabHas padora crygentos (CPC), B 23 23
TOM 4HcJie:
PacuerHo-Tpaduueckas padbota (PI'P) 23 23
Pedepar - -
AHanutnyeckuii ”HGOPMAIIMOHHBII MOUCK - -
PaGora B 6ubnnoreke - -
[ToxroroBka k 3adery / nmudd. 3auery - -
IIpomeskyTouHasi aTTecTanus — 5k3ameH (9) 9 (36) 9 (36)
O01masi TPY10eMKOCTh TUCIUILIHHBI
aK. yac. 144 144
3a4. el. 4 4

4.2. ConepxaHue IMCHUILIUHBI
Y4eOHbIM MJIaHOM MPETYCMOTPEHBI: JIEKIUH, TPAKTUUECKUE 3aHATHS U CaMOCTOsTeNIbHAs paboTa.

4.2.1. Pasznesbl TUCHUIIMHBI U BUABI 3aHATHH

Buapl 3anaruii
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Paznen 1. Cratuka 49 17 11 - 21
Paznen 2. Kunematuka 28 17 11 - -
Paznen 3. Jlunamuka 31 17 12 2
Hroro: 108 51 34 - 23
4.2.2.Coaep:xanue pa3iejoB THCHUILIUHBI
HanmenoBanue
Ne . TpyroemMkocTh
paszena Conep:kaHue JeKIMOHHBIX 3aHATHIA
n/n B aK. yacax
JAMCHHILIUHBI
1 | Craruka OcCHOBHBIE ITOHATHS U ONPEACIECHUS CTATUKA. AKCHOMBI

cratukd. CBsi3u U ux peakuuu. CUcTemMa CXOMSIINXCS
cul. ['eoMeTpuueckuil 1 aHAIMTHYECKUH CITOCOOBI €10~
XEHUSI CWJI. ['eOMeTpHUYECKrue M aHAIMTHYECKUE YCIIO-
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n/n

HaunMmeHoBaHHe
pasaena
JTUCIHUILTNHBI

Conep:xaHue JeKIMOHHBIX 3aHATHIH

TpynoeMkocTh
B aK. yacax

BHSI PAaBHOBECHS CXOAsIIMXCs cuil. Teopema 0 Tpex cu-
nax. Teopus mexanunueckux map cwi. Ilapa cui. Mo-
MEHT mapbl. TeopeMbl 00 SKBUBAICHTHOCTH U CIIOKCHHUH
nap. MOMEHT CHJIBI OTHOCHUTEIBHO LEHTpa (WK TOd-
K1). MOMEHT CuIIbl OTHOCUTENBHO OcU. Teopema o cBs-
31 MOMEHTOB CHJIBI OTHOCHUTEJIBHO OCH U OTHOCHUTEJIBHO
LIEHTPA, HAXOASAUIErOCs Ha 3TOM Och. MOMEHT CHJIbI OT-
HOCUTEJIbHO Hayaja JEeKapTOBOW CHUCTEMBl KOOpPIH-
Hatr.IlpuBenenue INpPOU3BOIBHOM ITPOCTPAHCTBEHHOU
CHUCTEMBI CUJI K MpocTeiiiemMy Buay. [ 1aBHbIA BEKTOP U
IJIaBHBI MOMEHT CHUCTEMbI CWJI. BEKTOpHBIE M aHalu-
TUYECKHE YCIIOBUS PABHOBECHS ITPOU3BOIBHOM CUCTEMBI
CUJI. AHAJIUTHUYECKUE YCJIIOBHS PaBHOBECHS MPOU3BOJIb-
HOM TUIOCKOU cucTeMbl cril. CTaTUUECKH ONpeAesIuMble
M CTaTUYECKU HEONpeAeMMbIE CHCTEMBI. Teopema o
MOMEHTE PaBHOJEUCTBYIOIICH cuiibl (TeopeMa Bapunsb-
oHa). [IpuBenenne cUCTEMBbI MapaUICIbHBIX CHUJI K PaB-
HoJeucTByrolEen. LIeHTp cucTtemsl mapaienbHbIX CHUIL
I{eHTp TSHKECTH TBEPJIOTO TEIIA.

Kunematuka

Kunemaruka touku. BekTopHblil cniocob 3agaHus 1BU-
JKEHUs TOYKH. TpaekTopus TOUKU. BEKTOpBI CKOPOCTH U
yckopeHus: Touku (ronmorpad ckopoctu). Koopaunat-
HBIM croco0 3ajjaHusi IBM)KEHUS TOYKHU B JIEKAPTOBBIX
IIPSIMOYTOJIBHBIX KoopAuHarax. OmnpeneneHue TpaeKTo-
pun Touku. OnpeneneHne CKOPOCTH U YCKOPEHUSI TOUKH
[I0 UX NPOEKUUSM Ha KOOpAMHATHbIE ocu. EctecTBeH-
HBII croco0 3afaHusi IBIWKEHUS TOUkH. CKOpPOCTh U
YCKOPEHHE TOYKH B IPOEKLHAX HA OCU €CTECTBEHHOTO
TpPEXIpaHHUKA, KacaTeJbHOE U HOPMaJIbHOE YCKOPEHHUS
Touku. CloXxHOe IBMXKEHHE TOYKU. OTHOCHUTENBHOE,
MIEPEHOCHOE U a0COIIOTHOE JBMKEHHS TOUKH. Teopema
0 clokeHuu ckopoctel. Teopema 0 ClIOKEHUU yCKOpe-
Hult (Teopema Kopuomnuca).

Kunemaruka tBepmoro tena. IloctynarenbHoe OBUXke-
HUe TBeporo Tena. Teopema 0 MOCTyNMaTeNbHOM JIBH-
JKeHUH. BpaieHue TBepAoOro teima BOKPYI HENOJBHXK-
HOM OCH. YpaBHEHHE BpalaTEeJIbHOTO JIBM)KCHMS Tella.
VYriioBas CKOpOCTh U YIVIOBOE yCKOpeHue Tena. Ckopo-
CTH U YCKOPEHUS TOUEK TBEPJIOTO TeJia, BpaIlaroIIerocs
BOKPYT HEMOJBUXHOU OCH. BEKTOpBI yIriioBOil CKOpOCTH
U YIJIOBOTO YCKOpEHHUs Tena. BbIpakeHue CcKopocTH
TOYKM BPAILAIOLIETOCs TeJla U €€ KacaTeJIbHOIr0 U HOp-
MaJbHOTO YCKOPEHUH B BHJE BEKTOPHBIX MPOH3BEeE-
Hull. IlnockonapamienbHOE IBMKEHUE TBEPAOIO Tea.
VYpaBHEeHMsI MJIOCKONAPAJIJIENIbHOTO JBY)KEHUS (JIBUXKE-
HUS TUIOCKOM (urypsl). Pa3noxeHnue ABMKEHHS IJIOC-
KO (urypsl Ha MOCTynaTeIbHOE BMECTE C IOJIKOCOM U
BpalllaTeIbHOE BOKpYr moitoca. OnpeneneHue cKopo-
cTed Touek TIocko (urypel. Teopema O MPOEKIHIX
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HaunMmeHoBaHHe

Ne . TpynoeMkocTh
paszaena Conep:xaHue JeKIMOHHBIX 3aHATHIH
n/n B aK. yacax
AUCHUIIJINHBI

CKOpOCTEW ABYX TOYEK Teja. MTrHOBEHHBIN LIEHTP CKO-
pocreit. OnpeneneHrne CKOpOCTEH TOYEK MIIOCKOH (ury-
PBI C IOMOIIBIO MTHOBEHHOT'O LIEHTPAa CKOPOCTEM.

3 | Junamuka Junamuka Toukr. OCHOBHBIE MOHATUSA U ONPENEICHUS.

3akoHBl (aKcHOMBI) AWHAMHKH. JuddepeHnmaababe
YpaBHEHMsI JBM)KEHUSI MaTepuanbHON Touku. /IBe 3ana-
Yi JTUHAMUKHU TOYKH. [IpsiMonuHeliHble KojaeOaHuss ma-
TepuanbHO Touku. OO1Me TeopeMbl AMHAMUKN TOYKH.
Teopema 00 W3MEHEHHH KOJHMYECTBA JIBUKECHUS TOUKH.
Teopema 00 M3MEHEHMM KMHETUYECKOTO MOMEHTa TOY-
ku. Teopema 00 M3MEHEHHWH KHHETUYECKOW 3HEPIUU
TOYKU. MeToJl KWHETOCTaTUKU AJIsl MaTepuaIbHON TOU-
ku (mpuHnun Jlamambepa).

JluHaMuka MexaHudeckod cucteMbl. OCHOBHBIE OIpe-
nenenusi. Kiaccudukanms cui, NEHCTBYIOIIMX Ha Me-
XaHu4eckyto cuctemy. JAuddepenunanbupie ypaBHEHUS
JBUKEHUS] MEXaHW4YecKol cucreMbl. LleHTp Macc cu-
creMbl. Teopema O JBM)KEHUM LIEHTPA MAacC CHCTEMBI.
OO0m1e TeopeMbl TMHAMUKHA MEXaHUYECKON CUCTEMBI.

17

Hroro:

51

4.2.3. IlpakTnyecKkue 3aHATHUS

Ne
n/n

Pasznennt

TeMaTuka NPAKTHYECKUX 3aHATHH

TpyaoeMKocTh
B aK. yacax

Pasnen 1

[TpeoOpa3oBanue cucrem cui. PaBHOBecue TBEpAOro Tesa MOJ
JIEUCTBUEM CUCTEMBI CXOAAIIMXCS U ITapaJUIeNIbHBIX CUJl. PaBHOBE-
Ccue TBEPIAOro Teja IOJA ACUCTBUEM IIPOU3BOJIBHOM IIJIOCKOM M
MPOCTPAHCTBEHHOM CHUCTEMBI CHII. PaBHOBECHE CHCTEMBI TBEPIBIX
Tel U MeToA pacwieHeHus. OnpeneneHue HEeHTpa TSHKECTH IUIoC-
KOH (QUrypsbl.

11

Paznen 2

OnpeneneHre KHHEMAaTUYECKUX XapAKTEPUCTHK JBUKEHUS TOYKH.
OrnpeneneHre KWHEMAaTUYECKUX XapaKTEPUCTUK BPaIIaTeIbHOTO U
IIJIOCKOTO ABMKEHUS TBepAoro tena. OnpeneneHne
KMHEMATUYECKUX XaPAKTEPUCTUK CIIOKHOIO JIBUKEHUS
MaTepUATbHON TOYKHU.

11

Paznen 3

Pemenue npsimoit 1 06paTHO# 3a1a4 AMHAMUKU TOUYkH. CBOOO-
HbIE U BBIHYX/IEHHbIE FTApMOHUYECKHE KOJIeOaHNs MaTepruaibHON
Touku. [I[pumMeHenne oOIMX TeopeM TMHAMHUKHN TOYKU. MeTo]| KH-
HETOCTaTUKU Ji TOUKU. Teopema o ABMKEHUHU LIEHTpa Macc CU-
cteMbl. O01e TeOpeMbl TMHAMUKH MEXAaHUYECKON CHCTEMBbI

12

Hroro:

34

4.2.4. JJabopaTopHblie padoThI
JlaGopaTopHbie pabOTHI HE TIPEAYCMOTPEHBI

4.2.5. Kypcosbie padoThl (IIPOEKTHI)
KypcoBbie paboThI (IpOEKTH) HE MPELyCMOTPEHEI




5. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

B xone o0yueHus mpuMeHsoTCs:

Jlekuuu, KOTOpBIE SIBISIFOTCSI OJJHUM U3 BOKHEHIIMX BHJOB YUEOHBIX 3aHATHIA M COCTABIISIIOT OCHOBY
TEOPeTUYECKOH MOAroTOBKU 00ydaronmxcs.Lenu TeKIMOHHBIX 3aHSTHIA:

-IaTh CUCTEeMATU3UPOBAHHBIC HAy4YHbIE 3HAHUS 1O JUCHUIUIMHE, aKIEHTUPOBAaTh BHUMAaHUE Ha
HanboJIee CI0XKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIMPOBAaTh AKTUBHYIO TO3HABATENBHYIO JICSTEIHFHOCTh OOYYaIOIIMXCS, CIIOCOOCTBOBATH
(OPMHUPOBAHUIO UX TBOPYECKOIO MBILIICHUSL.

IIpakTuyeckue 3aHATUs. Llen MpaKTUUECKUX 3aHATHIA:

-COBEpPLIEHCTBOBATh YMEHUS U HaBBIKH PEIIECHUS IPAKTUUECKUX 3a/1au.

I'maBHBIM coJiepXKaHUEM 3TOTO BHJA y4eOHBIX 3aHITHI SBJIAETCS paboTa KaskAoro o0ydarolierocs o
OBJIaJICHUIO IIPAKTUYECKUMHU YMEHUSMU M HaBbIKAMU IIPO(EeCCHOHATIBHON 1eSITeIbHOCTH.

Koncyabranuu (Texyias KOHCYJIbTaIMs1, HAKaHyHE SK3aMeHa) SBJISIETCS OAHOU 13 (hOPM PYKOBOZACTBA
y4eOHOM palboTOil OOydarommMxcst M OKa3aHUs MM IIOMOLIM B CaMOCTOSITEIbHOM M3YYEHHHM MarepHhaia
JUCLUIUINHBL, B JIMKBUJALUHY UMEIOIIMXCS TPOOEIOB B 3HAHUSX, 3a/10JDKEHHOCTEN 0 TEKYLLUM 3aHSTUSM, B
HOATOTOBKE MMCbMEHHBIX paloT.

Tekyliue KOHCYJIbTallMM IPOBOSTCS IperojaBaTesieM, BEAyLIUM 3aHATHA B Y4eOHOW Trpymre,
Hay4YHBIM PYKOBOJMTENIEM M HOCSAT KaK MHIMBUIYaTIbHBIN, TaK U TPYIIIOBON XapakTep.

CamocrosiTtesibHasi pa0ora 0o0y4yarOIIMXCSsl HalpaBlieHa Ha YIIyOJIEHHME W 3aKpeIUIEHHE 3HaHWM,
NOJTYYEHHBIX Ha JIEKUMSAX M JIPYyIMX 3aHATUAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIBHOIO AaKTHUBHOI'O
NpUOOPETEHUs] HOBBIX, JOTOJIHHUTEIBHBIX 3HAHWH, MOATOTOBKY K MPEICTOSIIMM Y4YeOHBIM 3aHATHAM U
HPOMEKYTOYHOMY KOHTPOTIO.

6. OHEHOYHBIE CPEACTBA UISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXYTOYHOU ATTECTALUHU 110 UTOI'AM OCBOEHUA TUCHUIIJINHBI

6.1. Ouenounvie cpedcmea 0 camocmoamensbHoil pabomuviu mexKyu|eco KOHmpons
ycnesaemocmu
Pa3nea 1. Cratuka
1. Yro usyyaer TeopeTHUecKas MexaHuKa?
2. Kaxkoe Teno Ha3pIBaeTcst aOCOMOTHO TBEPBIM?
3. Yto Takoe HanpapJsAOLUIEe KOCUHYCHI?
4. Kakune cuiIbl Ha3bIBAIOTCS CTATUYECKHU DKBUBAJICHTHBIMU?
5. Kakas cucrema cuil Ha3bIBaeTCsl CTATUYECKU SKBUBAJIEHTHOM HYIIO?

Paznea 2. Kunemarunka
1. Yro uzyuyaeTr KuHEMaTHKa?
2. Yro Ha3bpIBaeTCAMATEPUATIHLHON TOUKON?
3. Kakwue crocoObl 3amaHusi IBIKEHHUS TOYKH CYIIECTBYIOT M B YeM 3aKJIFOUACTCS KaKIbIA W3
HUX?
Kak npu xoopanHaTHOM crioco0e 3aaHusl IBUKEHUS TOUKHU OINPEAETAETCS €€ TPACKTOPHS?
5. Yemy paBHBI IPOEKIIUN CKOPOCTH TOYKH HA HETOJBHUHBIE OCH JIEKaPTOBOH CHCTEMBI KOOP-
nuHaT?

B

Paznen 3. Ilmunamuka

Yro uzyuaer nuHaMuka?

CdopmynupyiiTe OCHOBHBIC 3aKOHBI TMHAMHUKH MaTEPHUATBHOU TOYKH.
CdhopmynupyiiTe OCHOBHBIC 3a/1a4l AMHAMUKU TOUYKH U METO/IbI UX PEILICHHS.

Uto onpenensioT HayaabHbIE YCIOBUSA?

Hanummre nuddepennnanbHoe ypaBHEHHE CBOOOIHBIX TAPMOHUYECKUX KOJIEOaHMIA.

o~ E



IIpumepHble pacyeTHO-TpaduUecKHe 3aJaHUSA

B3amanne Nel (4 cemectp). Ilpyxuna sxectkocthio 20 H/cMm pacmonoskeHa BIOJIb IUIOCKOCTH,
HaKJIOHEHHOM K TOpHu30HTY 1noj yrioM 30°. B HEKOTOpbId MOMEHT MNpYXUHY CkuMmaroT Ha 0,5 cMm, npu-
KPEIUIIOT Tpy3 Macchl 10 Kr ¥ cooOMmaloT eMy CKOpOCTh 56 CM/C, HalpaBIEHHYIO BBEPX MAPAILICIBHO
HAKJIOHHOM TuIocKocTU.HaliTi ypaBHeHHe NBUXKEHHS Tpy3a; aMILTUTYIY, YacTOTY U Mepuoj KoieOaHuit;

o X

HauOoJbIIIee 3HAUEHUE MOJTYJISl CHIIBI YIIPYroCcTH. Maccoii Mpy>KUHBI, a TAK:Ke COMPOTUBIICHUSMU JIBUXKE-
HUIO TPy3a U MPYKUHBI TpeHeOpeub. Hagamo koopauHaT B3STh B TIOJIOKEHUU CTATUYECKOTO PABHOBECHS
rpysa Ha npyxuse. Hpuaats g = 10 m/c2,

3amanne No2 (4 cemectp). Teno ABuxKETCS U3 MONOKEHUT Mo 1O MIEPOXOBATOM FOPU3OHTAIILHON
IJIOCKOCTH, a 3aTeM 10 TJIaJIKOMY KpyroBoMy >kejo0y paauyca I. HaiiTu ckopocTh Tesla B MOMEHT OT/ie-
JICHUS, a Takke KOX(PQOUIMEHT TPEHHUs, eclu B MOMEHT orienenus® = 120°, a vo= 7wm/c , r = 1w,
MoB =10 m.

6.2. Quenounvie cpeocmea 0151 NPOGeOeHUsL RPOMENCYMOUHOU ammecmayuu (3auema/IK3amena)
6.2.1. Ilpumepnulii nepeuens 60npocos/3a0anuil K 3auemy/IKzameHny(no oucyuniune):

JlaiiTe onpeneneHne paBHOAECHCTBYIOIIEH CUJIBI.

Jlro6as nu cuctema cuil UMeeT PaBHOJICHCTBYIONIYIO?

Uto Ha3bIBaETCA CBA3BIO?

Urto npeacTaBisioT coO0N peakIiu CBsI3ei?

B ueMm cocTouTt npuHIIMIT 0OCBOOOKIAEMOCTH OT CBsI3EH?

B uem 3akmtouaercst Teopema o Tpex cuiax?

Kakue onepaium MOKHO TPOU3BOANTH C CUJION, HE HApyIlas €€ ACHCTBUS Ha TBEPAOE TEIO?
Kaxkas cucrema cuim Ha3bIBaeTCs CXOASIIECUCS?

Kak nanmpaBneHa peakuys MapHUPHO-TIOIBHKHON OMOPHI?

10 B kakoMm ciyuyae npoeKIus CHIIbl Ha OCb paBHA HYJIIO?

11. Yemy paBHA MPOEKIMsI CKOPOCTH TOYKU HA KAacaTeNIbHYIO K TPAaeKTOPHUH?

CoNo~LWNE



12.

13.
14.

15.
16.
17.
18.

19.
20.
21.
22.

23.
24,
25.
26.
27.

28.
29.
30.
31.
32.
33.

34.
35.

Kak ompenensitoTcss MpoeKIUU YCKOPEHUs TOYKHM Ha HEMOJABHMKHBIE OCH JEKapTOBOM
CUCTEMBbI KOOpJUHAT?

Kak no nmpoekuusm ycKkopeHus orpeAeauTh ero MOAY/Ib U HallpaBJIeHHUE B IPOCTpaHCTBE?
Uemy paBHBI MNPOEKIMH YCKOPEHHUS TOYKM Ha KacaTelbHYI0 W TJABHYI0O HOpMallb K
TpaeKTopuu?

B kakux cinyyasx kacareibHOE YCKOPEHHE TOUKU PaBHO HYJIIO?

B kakux ciny4asx HOpMajabHOE YCKOPEHHE TOUKH PABHO HYIO?

Kaxkoe nBuxeHue TBEpAOro Tejaa Ha3bIBAETCA MOCTYNATEIbHBIM?

MoryT 51 TpaeKTOPUH TOYEK Teja MPHU €ro MOCTYNaTeIbHOM JBUKEHUH ObITh OKPYKHOCTS -
mu? Ecnu — n1a, TO npuBeIuTE NPUMEPBI.

[lepeuncnure OCHOBHbIE CBOMCTBA MOCTYNATEIHLHOTO JBUKEHHS TBEPIOTrO Tea.

Kakumu ypaBHEeHUAMH 33a€TCsl MOCTYNATEIBHOE JIBHKEHHE Tela?

UTto Ha3bIBaCTCS aMILUTMTYI0M KOJIeOaHU?

Hanumvre BbIpaskeHHEe, OMPEENsIoNniee 4acTOTy U MEPHOJ CBOOOJHBIX TapMOHHYECKHX
KoJeOaHuH.

OT Kakux mapaMeTpoB CUCTEMbI 3aBUCUT JIEKPEMEHT 3aTyXaHHUs KOJieOaHU?

JlaiiTe onpesenieHne KOJINYeCTBa IBUKEHUS MAaTepUATbHON TOUYKH.

JlaiiTe onpeneneHne 3JIeMEHTapHOTO UMITYJIbCA CUIIBL.

Jlaiite onpeseneHne UMITYJIbCa CUIIbI 32 KOHEYHBIH TPOMEXYTOK BPEMEHHU.

3anumuTe TeopeMy 00 W3MEHEHHHM KOJIHMYECTBA JIBMKCHHS MAaTEpHUAIbHOW TOYKH B
muddepennmanbHol hopme.

3anumuTte TeopeMy 00 HU3MEHEHHH KOJIMYECTBA JBUKCHUS MaTEPHAIBHOW TOYKH B
UHTETpanbHON dopme.

Chopmynupyiite TeopeMy 00 M3MEHEHWH KHUHETHYECKOTO MOMEHTA TOYKH OTHOCHTEIIBHO
HETIOJIBUKHOMN OCH.

Chopmynupyiite TeopeMy 00 M3MEHEHWH KHMHETHYECKOTO MOMEHTA TOYKH OTHOCHUTEIIHHO
HETMOABUKHOTO IIEHTPA.

Jlaiite onpeneneHne MEXaHUYECKOW CUCTEMBI.

Hanummre nquddepennnanbabie ypaBHEHUS ABIKEHUS MEXaHUUECKON CUCTEMBI.
ChopmynupyiiTe TeOpeMy O TBUKEHUM LIEHTPA MacC MEXaHUYECKON CUCTEMBI.

3anumuTe TeopeMy 00 H3MEHEHUH KOMMYEeCTBA JBUKCHHSI MEXaHUYECKON CUCTEMBI.
3anummTe TeopeMy 00 H3MEHEHHH KHHETUYECKON IHEPTUN MEXaHUYECKON CUCTEMBI

6.2.2. IpuMepHbIe TeCTOBBIE 3aJaHUS K3auem)/IK3ameHy

BapuanTt Nel
No
i Bompoc BapuanTts! oTBeTa
Mopnynbs paBHOJIEHCTBYIOIIEN IBYX paB- 1 924H
1 HbIX 110 Moaymo (5 H) cxonsumxcs cui, 2 831H
00pa3yrommx Mexay coooit yrom 45°, 3 11,32H
paBeH. .. 4 437H
CBs13b10 151 a0COMIOTHO TBEPAOTO TENA 1 cBoOOIY mepeMeleHus paccCMaTPUBaEMOTO
WJIM MaTePHATbHON TOYKH HAa3bIBACTCS TeJa WU MaTepUATbHON TOUKH
5 MaTepUaIbHbIA 00BEKT (TEN0 U/ WU TOY- 2 TmoCTymnaTelbHOE JBIKEHNE 00BEKTa PaBHO-
Ka), KOTOPO€ OTPaHUYUBAET. .. BECHs
3 mo0oe IBMKEHHE 00bEKTa PaBHOBECHUS
4 B3amMojeicTBHE 00BEKTa PABHOBECHS
Ha 3akperuiennyto 6anky 1eicTByeT 11
3 MIJIOCKAsl CHCTEMa TapaJIeIbHbBIX CHJI. 2 2
' Toraa KoMMYEeCTBO HE3aBUCUMBIX YPaB- 3 3
HEHMI paBHOBecHsI Oamku Oy/IeT paBHO. .. 4 4




/i Bomnpoc Bapuants! oTBeTa
K Teny npuioxeHbl YeThIpe CHIIbI, T1a- 1 7H
4 pautenbHbie ocu Ox: F1=F2=-51u F3= 2 9H
" | I, Toraa mpu paBHOBECHH 3HAYECHHE CHJIIBI 3 6H
FspaBHo... 4 8H
AGCOIIOTHO TBEpPAOE TENO — 3TO. .. 1 Teno, cBOOOIHO Mepemelaronieecs B Ipo-
CTPaHCTBE
2 Temno, AJIMHA KOTOPOTO HE U3MEHSETCS
5. 3 Telo, HE UCIBITHIBAIOIICE ACHCTBUE CUII
4 Teno, pacCTOSTHUE MEXKIY JHOOBIMU ABYMS
TOYKaMH KOTOPOT'O HE U3MEHSIETCA 1101 JeH-
CTBUEM MPUIIOKEHHBIX K HEMY CHII
JlaHbl ypaBHEHUS ABM>KEHUS TOUKH B KO- 1 8,77 wm/c
6. opauHaTHOH dopme: X = t; y = t2. Ecin 2 224 wm/c
t=1c, TO CKOPOCTh TOYKH B ITOT MO- 3 7,64 wm/c
MEHT BPEMEHHU pPaBHa... 4 9,87 wm/c
TBepmoe Teno BpamaeTcs BOKPYT HEro- 1 343ct
NBUKHOM ocu Oz COTIACHO YPaBHEHUIO: 2 1,29¢t
7. | ¢ =nt. Torna B MoMeHT Bpemenu 0,5 ¢ 3 3,14ct
MIPOEKLMs MTHOBEHHOM YTIJI0BOW CKOPO- 4 222¢t
CTH Ha HEMOJBIXHYIO0 och Oz paBHa...
CxopocTh TOUKH ATela, COBEpIIAIOIIEe- 1 2,61wm/c
rOIOCTYNATeNIbHOE IBUKEHUE, paBHA 2 1,31 m/c
8. | va =5 i+2j. Toraa Mmoaysib abCOMOTHOM 3 5,39wm/c
CKOpPOCTH TOYKH B Tena, yaaneHHoil ot 4 9,98 m/c
ToukH A Ha paccrossHue 30 cM, paBHa...
Teopema o cBsI3 MOMEHTA CUJIBI OTHOCH- 1 MOMEHT cuiIbl OTHOCUTENIBHO IIEHTpa Ha
TEJIBHO LIEHTPA U OCH CBSA3BIBAET. .. IUIOCKOCTH M MOMEHT CHJIbl OTHOCHTEIbHO
ocH
2 BEKTOp MOMEHTa CHJIbl OTHOCHUTEJIBHO II€H-
9 Tpa, JIEKALIETO Ha OCH C MOMEHTOM CHIIbI
OTHOCHUTEJIBHO TOH K€ OCH
3 MOMEHT CHJIBI OTHOCUTEIHHO LIEHTPa U KOOP-
JMHATHOE MPECTABICHNUE CUIIBI
4 MOMEHT CWJIbI OTHOCUTEIIbHO OCHU U KOOpIH-
HATHOE IPEJICTABICHHE CHIIBI
Teno BpamaeTcss BOKpYTr HEMOABUKHOMN 1 11pan
OCH C YIJIOBOM CKOpOCThIO ® = 3t pazn/c. 2 10pag
10. | Toraa yrioBast KoopaAWHATA TETa B MO- 3 6pan
MEHT BPEMEHHU 2 C PaBHA... 4 12 pag
PaBHOzEHCTBYIOIIEN CHITON paccMaTpu- 1 cuny, nelicTBrUe KOTOPOI Ha TBEPIOE TEIO
BaeMOM CHCTEMbI CHJI Ha3bIBAIOT. .. WM MaTepPHATbHYIO TOUKY SKBHBAJIEHTHO
JNEUCTBHIO dTOM CUCTEMBI CHII
2 cuna, ypaBHOBEUINBAIOIIAS TaHHYIO CHCTEMY
11. cuI
3 cwmia, MOAYNb KOTOPOH paBeH CyMMe MOJY-
JIEW TaHHOH CUCTEMEI
4  cuna, ypaBHOBEIIMBAIOLIas EiiCTBHE BCE
CWJIBI TAHHOM CUCTEMEI
12. | HenarpyxeHHYIO NPYKUHY ¢ K03 durm- 1 -0,02 Ix




/i Bomnpoc Bapuants! oTBeTa
€HTOM JxecTkocTH paBHbIM 100 H/M pac- 2 0,03 Ix
sarynu Ha 0,02 m. Torga paboTta cuitbt 3 -0,01 Ox
YIOPYTOCTH MPYKUHBI PaBHA. .. 4 0,04 JIx
MoTopHast 10JIKa IBUKETCS IO PEeKe CO 1 23
13, | CKOpOCTBIO 8 Mm/c. Cwta Taru ABUraTelis 2 34
" | paBua 3 500 H. Toraa MOIIHOCTh CHJIBI 3 19
TATH ABUTATENs B KBT paBHa. .. 4 28
Kakoe u3 paBeHCTB mpecTaBIseT co00i 1 F=F,
BEKTOPHYIO 3alHUCh TPEThEel aKCHOMBI 2 F+F,=0
14. | cratuku? T
3 F=-F
4 F=F+F,
Onnopoanslii nunuHap paauyca 10 cm 1 13wm/c
BpalllaeTcsi BOKPYT HEMIOABMXKHOM OCH C 2 3,5wm/c
15. YTII0BOW CKOPOCTHIO 4 paj/c. CKOpocTh 3 04wm/c
TOYKH, HaXOJISIIeHCsS Ha TOBEPXHOCTH 4 -2]7wm/c
WINHApA, PaBHA. ..
Jlemma Ilyanco mo3Bosiser. .. 1 mepeHOCHTH CHITy B TBEPJOM TeJle KaK Yro-
HO
2 TIepEeHOCHUTH Mapy CUJI B MAPAJIICITBHYIO
IUIOCKOCTH B TETIE
16. 3 MepeHOCUTH CIITY B TBEPIOM TeJIe mapal-
JeTbHO caMoil cebe, 106aBisis K Hel mpu
9TOM TPUCOEAMHEHHYIO TTapy CHII
4 mepeHOCUTH Mapy CHJI B INIOCKOCTH ee JeH-
CTBUS
Kak HanpaBneHa MrTHOBEHHAsI CKOPOCTh 1 B cTOpoHY BOTHYTOCTH TPAaeKTOPHH
17. TOYKU? 2 Tlo BHemHeH HOPMaJH K TPAEKTOPUHU
3 TIlo BHyTpeHHEH HOpMAIU K TPAEKTOPHUH
4 Tlo xacaTelbHOM K TPAEKTOPUH TOUKU
Teno maccoit 2 Kr OpoIeHo BBEPX C IMO- 1 15,0 Ix
BepxHOCcTH 3emin. Yepes 10 ¢ oHO 10- 2 10,8 Ix
18. | cturmo BeicoTHI 15 M. Yemy paBHa pabo- 3 -200,4 Ox
Ta CWJIBbI TSYKECTH TEJIa IIPHU €T0 Iepeme- 4 -300,0 dx
LIEHUU Ha 3TY BBICOTY?
LlenTp Macc MEXaHHMUECKOW CUCTEMBI 1 m = Z m.
onpenensercs popmyJIoit - '
2 Q=my,
19. 3 ) .mf =0
_ 1 _
4 T,==—)> m,
m*®
[TpuumHO#, BRI3BIBAIOIIEH CBOOOTHBIC 1 Bo3MymIaroIas NepUOINYECKas Cruiia
rapMOHUYECKUE KOJICOaHUs MaTeprab- 2 BHEIIHAA CUJIA
20. | HOM TOYKHM HA TPY)KHUHE SIBIISETCS. . . 3 cuia CONnpoTUBICHUS
4 cuna ynpyrocTtH (BOCCTaHaBJIMBAIOIIAs CUJIA)




Bapuant No2

Ne
w/n Bormpoc Bapuants! oTBeTa
[Tapoii cuit Ha3bIBaeTes ... 1 1Be anTUMApaNIIEIbHBIE CUIIBI
2 11BE paBHbIE CHIIbI
3 IBe mapayuieNbHbIC CHIIBI
1. 4 COBOKYIHOCTbH PaBHBIX MO0 MOJYJIIO U MIPOTH-
BOTIOJIOKHO HAIIPABICHHBIX CHJI, HE UMEIO-
mUx oOIel JNHUN TEUCTBUA
JIaHbI TPOEKIIMKU CUJIBI HA OCH KOOP/IH- 1 439H
Hat: Fx =20 H, Fy =25 H, F, =30 H. To- 2 851H
2. rja MOAYJb 3TOM CUJIbI PaBEH. .. 3 1447H
4 76,24 H
Tpu BepTUKaNbHBIX TPOCA YIEPKUBAIOT 1 25
KOHCTpyKLHUto BecoMm 6 kH. Ecnu nats- 2 3,2
3. | )KeHus ABYyX TpocoB paBHsI 1,75 kH, To 3 41
HaTsDKEHUE TpeThero Tpoca B kKH pas- 4 0,8
HO...
Teopernueckas MexaHuKa — 3TO HayKa... 1 00 o0mux 3aKkOHaX JBUKEHUS U PABHOBECHUS
MaTepHaIIbHBIX TEJ, @ TAKXKE O B3aUMOCH-
CTBUSIX MEXKIy HUMU
4. 2 00 yCTOMYMBOCTH paBHOBECHS TEJ
3 0 IBMKEHUH TBEPABIX TET
4 00 ycnoBHsIX B3aUMOJEHCTBUS TBEPBIX TEI
Kaxkoe u3 nepednciieHHbIX MOJ0KEHUN 1 TIlepssiii 3akoH HeroToHa
NIPEJCTABISET NEPBYIO AKCHOMY CTaTH- 2 Axcuoma o IByX YpaBHOBEIIEHHBIX CHJIaX,
5 Ku? NPUIIOKEHHBIX K TBEPAOMY TEITY
' 3 Bropoii 3akon HeroTOHA
4 TlpaBwiio nmapajenorpamma
JIBM>KCHHE TOYKH 33J1aHO B KOOPIMHAT- 1 m
HOM (hopMme ypaBHEHHUsIMU X = 3t, 2 3+18t
6 |V= 9t?+6. UeMy paBeH MOJIYJIb BEKTOPA . —
CKOPOCTH? 3 \/ 9t" +(9t° +6)
4 3t+9t°+6
VYroia Mexay BEKTOpaMH CKOPOCTH U 1 TlpsamonuHeiHo
7 | yckopenus — octpeiil. Kak nBmxercs 2 3ameIeHHO
ToukKa? 3  VYckopeHHO
4 PaBHOYCKOPEHHO
CxopocTh TOUKH ATela, COBEpPIIAOIIE- 1 461
rOIOCTYNATENIbHOE IBUKEHUE, paBHA 2 6,31
g |Vva= 3 i+4j. Torma MOy CKOPOCTH 3 5,00
Touku B Tena, yganeHHoi oT Touku A Ha 4 4,98
paccrogaue 30 cM, paBeH...
Kaxk HaswsIBaeTcs IBUXKEHNE TOYKH OTHO- 1 AOGCOIIOTHBEIM
9. | cUTenbHO MOABMKHOW CHCTEMBI KOOPIU- 2 OTHOCUTEIbHBIM
HAT, KOTOpasi, B CBOIO OYEPE/Ib, IBUIKETCS 3 TlepeHocHBIM




w/n Bomnpoc Bapuants! oTBeTa
OTHOCHUTEIJIHO HETIO/IBH)KHOM CHCTEMBI 4 TloctynarenbHbIM
KOOpAUHAT?
Teno BpalaeTcs BOKPYr HEMOABUKHON 1 11 pan
OCH C YTJIOBOH CKOPOCThIO ® = 5t pan/c. 2 10 pan
10. | Torma yrioBas KOOpUHATa TEJa B MO- 3 6pan
MEHT BPEMEHH 2 € pPaBHA... 4 12 pag
[IepenocHas cpena Bpamaercs ¢ yrioBoi 1 W =20, xV,
CKOPOCTBIO (), , OTHOCUTEJIBHO HEE [IBU- 2 W =0
11. | skercs TouKa co ckopocThio V. . Yemy 3 W =2V x®,
paBHO yckopenue Kopuonuca? 4 W = XV
[To HaKJIIOHHOM TJIOCKOCTH (YroJl HaKJIO- 1 2,5wm/c?
Ha paBeH 30°) ABHTaeTcs CTakaH ¢ BOJOU 2 3,5m/c?
TaK, 4TO CBOOOIHAS TTOBEPXHOCTH BOIBI 3 4,9 m/c?
12. | mapannenbHa HAKJIOHHOH TIIOCKOCTH 4 9.8 wm/c?
nBukeHus. Torjaa yckopeHue cTakaHa
paBHoO. ..
[Ipu noctynareabHOM IBUKEHUU TBEP- 1 v, =v,
JI0T0 Tejla Touka A UMeeT CKOpPOCTh V. _ v,
13. | Yemy paBHa cKOpOCTh TOYKH B 3100 Te- 2 Vp= F
Jia, OTCTOsIIICH OT A Ha pacctosiHue h? 3 v, =v,-h
4 v, =0
[lepBas, unu npsmMas, 3a7a4a JHHAMUKA 1 HaxoXAeHHH 3aKOHA JBMXKEHUS TOUKH IO €
3aKJIFOYAETCS B ... CKOpPOCTH
2 HaxOXIEHHH CUJI, MPUIOKEHHBIX K TOUKE, IO
14. 3aJIaHHOMY 3aKOHY JTBUKCHHS
3 HaXOXJEHHUH 3aKOHA IBUKEHHS TOYKH T10 3a-
JAaHHBIM CUJIaM
4 HaXO0XKJIEHUU YCKOPEHUS TOUKH IO 3aJaHHBIM
cuJIaM
Teno maccout 20 Kr ABUXKETCS MOCTYIA- 1 600H
TebHO ¢ yckopenueM 20 m/c?. Torma 2 500H
15. MOZYJIb TJIABHOTO BEKTOPA CHJI NHEPLIUU 3 300H
PaBEH... 4 400H
VYkaxxute BepHYIO (OPMYIUPOBKY TEO- 1 Q= mv,
PEMBI O IBHKEHHUH IIEHTPA MacC MEXaHU- oL o
9ECKOM CHCTEMBI 2 —°2= Z M, (F)
16. -
3 Q1 - Qo - Q
4 mw, =) F°
Cucrema ypaBHEHHI paBHOBECHSI TBEP- 1 Tpex ypaBHEHUI B MPOEKIUAX CUT U OJHOTO
JIOTO TeJa B MPOCTPAHCTBEHHOM CIIydae ypaBHEHUS MOMEHTOB
17. | cocrout us... 2 JBYX ypaBHEHHH B IIPOCKIIUSAX CHJI HA OCH H
ypaBHEHUS MOMEHTOB
3 Tpex ypaBHEHMI B MPOEKIMSIX CHJI HA OCU




Ne
w/n Bomnpoc Bapuants! oTBeTa
4 Tpex ypaBHEHMI B MPOEKIMIX CHJI HA OCU U
TpPEX YpPaBHEHHI MOMEHTOB
Kunernueckast sHEprus nMocTynaTesibHO 1 05mv
JBUKYILETOCS TeJla paBHA 5 13 / 4 mvs
18.
3 my,
4 I.w
YacroTa BRIHYKICHHBIX KOJICOaHMIA Ma- 1 omnpenensgercs napamMerpamu KojedaTeabHON
TEepUAIbHOMN TOUKH. .. CUCTEMBI (Maccoil rpy3a U *KeCTKOCTBIO Mpy-
JKUHBI)
19. 2 paBHA YacTOTE BO3MYIIAIOMICH CHIIBI
3 Bcerza paBHa COOCTBEHHOH Y4acTOTE CBOOOI-
HBIX KOJIeOaHM
4 3aBUCHUT OT BEJIMUMHBI CHJIBI COTIPOTUBIICHUS
KonnuecTBO 1BM>XKEHUS TOUKH — 3TO BEK- 1 §=>F
TOp ( , paBHBIU. .. 2 G=mw
20. -
3 g=FK-At
4 g=mv
Bapuant Ne3
Ne
w/n Bomnpoc BapwnanTs! oTBeTa
Cunel F1 = F2 = 10 H u Fsnaxonsarcs B 1 S5H
paBHOBeCHH. JINHUU JEUCTBUS CUIT MEXK- 2 8H
1. | ny co6oit oOpa3yroT yriel mo 120°. Toraa 3 10H
MOJYJIb CHIIBI F3paBeH. .. 4 12H
Kakoe n3 nepeuncieHHbIX MOJI0KEHUN 1 Bropoii 3akon HeloToHa
MIPEICTABISIET BTOPYIO aKCHOMY CTaTH- 2 AkcuWoMa 0 IBYX YPaBHOBEIICHHBIX CHJIaX,
Ku? MPUJIOKEHHBIX K TBEPAOMY TEIly
2 3 K tBepmomy Temy MOXKHO J00aBISITh HITH OT
' HEero oTOpachIBaTh YPaBHOBEIICHHYIO CHCTE-
MY CHUI
4 Tlepssrii 3akoH HproToHa
Jana cuna F= 3 i+ 4 j+ 5 k. Toraa kocu- 1 0,498
3 HYC yrjia My BEKTOPOM 3TOW CHIIBI U 2 0,707
" | ocero koopauHat Oz paBeH... 3 0341
4 0,252
VYka3zaTrb MaKCUMaJIbHOE YHCIIO HE3aBU- 1 Ilects
4 CHMBIX YPABHEHHI paBHOBECHS ISl CXO- 2 JlBa
' Ismieiics CUCTEMBI CHJI Ha INIOCKOCTU 3 UYersipe
4  TIlarb
5 JlaHa ypaBHOBEILIEHHAs CUCTEMA U3 Ye- 1 OH
| TeIpéx cma ¢ moayssimu 2H, 4H, 5H, 1H. 2 16 H




/i Bormpoc Bapuants! oTBeTa
UeMy paBeH MOJyJib PaBHOJCUCTBYIOLIEH 3 21H
ATUX CUJT? 4 128 H
JlaHbl ypaBHEHUS IBH)KCHUSI TOYKU B KO- 1 4,29 m/c?
6 | opmuHaTHOI popme: X =ty = t2. Ecin 2 2,00 m/c?
t =1 c, TO yCKOpEHHE TOYKH B 3TOT MO- 3 6,33 m/c?
MEHT BPEMEHH PaBHO... 4 8,94 m/c?
B kuHemartuke U3y4aror. .. 1 ycTOWYMBOCTH pa3TUYHBIX JBUKECHHUM TBEP-
JI0TO Tena
2 yCIOBHS paBHOBECHS U JIBUYKEHUS TBEPIOTO
7 T€Ja B pa3HbIX CIIydasx
' 3 JBMXKEHHE TeJ MPH y4yeTe JeHCTBYIOLUX CUTT
4  nBwxeHUWe Ten Oe3 ydera MPUYKH, BHI3bIBA-
IOIUX 3TH JIBKEHUS, TO €CTh JEHCTBYIOIINX
cui
Huck paguyca 0,5 M ¢ HIEHTPOM B TOUKE 1 3,0 m/c?
O BpawaeTcst BOKpYr HEMOABUKHOM 0CH 2 2,0m/c?
8 OX ¢ yIJIoBOM CKOPOCTBIO, paBHOU 3 0,5wm/c?
2 pay/c. UeMy paBHO YCKOPEHHE TOUKH, 4 1,0 m/c?
HaXOJIIelcs Ha CepeiHe paanyca Tuc-
Ka?
CkopocTy ABYX TOYEK IIOCKOM (QPUTYpHI 1 HabeckoHneyHocTu
PaBHBI 110 BEJINYMHE U HE NapajlieIbHbI. 2 B oaHOI U3 3THX ABYX TOYEK
9 I'ne HaxOIUTCS MTHOBEHHBIN LIEHTP CKO- 3 Psanom c miockoidurypoit
" | pocreii? 4 Ha nepeceueHnH paanycoB KpUBU3HBI TpacK-
TOPUM TOYEK
CxopocTb TOUuKH ATena, COBEpLIAIOIIIE- 1 2wm/c?
rONOCTyNaTeIbHOE IBUKEHUE, paBHA 2 5wm/c?
10. | va = 3 i+4j. Toraa MoIyJb YCKOPEHHUSI 3 0wm/c?
ToukH B Tena, ynaneHHoi oT Touku A Ha 4 3 wm/c?
paccrosinue 30 cM, paBeH...
Kakoe u3 nepeuncieHHbIX M0JI0KEHUN 1 Axcuoma 0 IByX YpaBHOBEUICHHBIX CHUJIaX,
MPEJICTaBIISIET YETBEPTYIO aKCHOMY CTa- MPHUIIOKEHHBIX K TBEPJIOMY TeIly
TUKHU? 2 K TBepaomy Tely MOKHO JTOOABIISATH UIH OT
HEro oTOpachIBaTh ypaBHOBEUICHHYIO CHUCTE-
11. My CHUI
3 IIpaBuno nmapannenorpaMMa mpu CIOKEHUU
JIBYX CHUJI
4 3akoH paBEHCTBA JACUCTBHSI U IPOTUBOACH-
CTBUS
I'py3 1 maccoii 1 kxr HaxoaUTCA Ha MJI0C- 1 5,82H
KocTu Tena 2. Teno 2 nBUxeTcs B BEPTU- 2 6,76 H
12. | kaTBHBIX HATPABISIFOIINX BHU3 C YCKO- 3 489H
pennem 2 m/c?. Torza cua AaBleHus 4 781H
rpy3a 1 Ha Teno 2 paBHa...
Teno nmox 1elcTBUEM MOCTOSSHHOU IOpH- 1 0,654 Ix
3oHTaIbHOU cwibl F = 1 H moguumaercs 2 0,866 Ix
13. | mo HaKJIOHHON MOBEPXHOCTH (Yro 3 0,388 Ix
HakKJIOHA TToBepXHOCTH paBeH 30°). Ecnu 4 0,932 Ix

TEJIO0 NIPOMAET MyTh | M 110 HAKIIOHHOM




Ne
/i Bormpoc Bapuants! oTBeTa
MIOBEPXHOCTH, TO CHJIa COBEPIIUT padoTy,
PaBHYIO. ..
MarepuanbHasi Touka maccoit 10 Kr co- 1 10,0c*
BepIaeT CBOOOIHBIC KOJICOaHUS Ha TIPY- 2 1,0ct
14. | xxune xectrkocThio 10 H/cm. YacToTa Ko- 3 53¢t
neGaHuii TOYKH paBHa. .. 4 47ct
Teno maccoii 10 Kr ABUKETCS OCTYTIa- 1 4wm/c?
TEJIBHO 110 TOPHU30HTAIBHON TUIOCKOCTH 2 5wm/c?
15. | co ckopocTthio 5 M/c. Yckopenue Kopuo- 3 3wm/?
JMca KaKJI0M TOYKH TeJla paBHO... 4 0 wm/c?
VYKaXuTe MpaBUIbHOE 3HAYCHUE KHHETH- 1 mr? / 2
YECKOW SHEPTUU BO BpalaTeIbHOM JIBH-
KCHUU Tella 2 o
16. 3 mar/2
4 1,0°/2
I'py3, noABELICHHBIN HA IPYKUHE, CO- 1 He usmenumiace
BepIIaeT CBOOOTHBIC KoJicOaHus. 3aTeM K 2 YBenuuwiach B TPH pasza
17 | Hemy n00aBHIIU TPY3, B TPH pa3a 00JIb- 3 YMeHbIIMIACH B JBa pa3a
v nepBoHavanbHoro. Kak mpu sTom 4 Ypenuuuiach B JIBa pasa
W3MEHUJIACh YaCTOTa CBOOOIHBIX KOJIe-
Oanmii?
MarepuanbHas TOYKa IBUTAETCA B TIIOC- 1 1
koctu OXy 1o TpyOKe, pacroyiokeHHON 2 2
18. | Bmons ocu Ox. 3 3
Torma umcio creneHei cBOOOILI ITOH 4 4
TOYKH PABHO. ..
HuddepenunanbHoe ypaBHeHHE Koneba- 1 25
TEIBHOTO JBHKCHHS MaTEPHAITLHON TOY- 2 00
19. | ku umeer Bun50X + 30x = 20sin10t. 3 0,8
Toraa koapunment gemndupoBaHus 4 17
paBeH. ..
KonuuecTBo IBMKEHUS CHCTEMBI PaBHO 1 Eo _ Z ] .
2 §=)5§
20. = _
3 Q=my,
4 Q=Fxmy,

6.3. Onucanue noka3zareJsieil U KpUTepreB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHHE

MIKAaJ OIICHUBAaHUA
6.3.2. KpuTepuu olieHOK MPOMEKYTOUHOI aTTecTannn(3K3aMeH)

Onenka

«» IToporoBbliii ypoBeHb Yray0JaeHHbIH IIpoaBuHyTHII

(Hey/10BJIETBOPUTEJIBHO) OCBOCHUS

YPOBE€Hb OCBOCHUS YPOBCHb OCBOCHUSA




«3»
(Y10BJIETBOPUTEJIBHO)

«“»
(xopo1o)

«5»
(OTJIM4HO)

CryneHT HE 3HaeT
3HAYUTENHLHON YacTH
MaTepuana, J0ImycKaeT
CYIIECTBEHHBIE OINOKHU B

CTyneHT MoBEpXHOCTHO
3HAET MaTepHal
OCHOBHBIX Pa3/eioB 1
TeM y4eOHO
JMCIUTUIAHEI,

CTyneHT XOpoIIo 3HaeT

Marepua, rpaMOTHO

IO CYILECTBY H3JIaraet
€ro, I0ITyCKast

CTyIleHT B MOJTHOM
00BEMe 3HaeT MaTepHall,
IPaMOTHO H I10
CYIIECTBY U3JIaraer ero,
HE JIoImycKast

HEKOTOPbIE HETOYHOCTH CYLIECTBEHHbIX
OTBETax Ha BOIIPOCHI JOITyCKaeT HETOYHOCTH .
B OTBETE Ha BOIPOC. HETOYHOCTEH B OTBETE
B OTBETE HA BOIIPOC
Ha BOIIPOC
He ymeer nHaxoautb Wnorga Haxoaut YBepeHHO HaXOUT Bbezommbouno HaxomuT
peleHus OONBIIMHCTBA peleHus, peleHus, pereHus,
MIPETyCMOTPEHHBIX MpeyCMOTPEHHBIE NpeayCMOTpPEHHBIE peayCMOTpPEHHEIE
MPOTpaMMOii 00yUIeHUS MporpaMMoi 00y4deHusT | HporpaMMon 00ydeHHs IporpaMMon
3alaHuN 3alaHUN 3alaHUM o0y4eHus 3a1aHuit
BonpmmHcTBO [IpenycMoTpeHHbIE [IpenycMoTpeHHbIe [IpenycmoTpennbie
MPeTyCMOTPEHHBIX MIpOrpaMMoOi 0OydeHust | MpOorpaMMoil 0Oy4eHHsT | TporpamMMon oOydeHUs

porpaMMoi 00yueHUs
3aJJaHUM HE BBLITIOJIHEHO

3a/1aHUS BBITTOJTHEHBI
yIOBJIETBOPUTEIHHO

3aJaHurd yCIICIIHO
BBITIOJTHCHBI

3aJaHund yCIICIIHO
BBITIOJTHCHBI

Ilpumepnana wkana oyeHusaHuA 3HAHUIL 8 mecmosoul popme:

KonuuyecTBO NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-49 He 3aureno

50-65 3auTeHo

66-85 3a4TeHo

86-100 3ayTeHo

7. VUEBHO-METOJIAYECKOE U WTH®OPMAIIMOHHOE OBECIIEYEHHUE
TV CHMUILIAHBI

7.1. Pexomenayemasi TUTEPaTypa
7.1.1. OcHoBHAas JUTEpPaTYypa
1. bByrenunH.B. Kypc teopetnueckoii mexanuku: yueOnoe nocobue / H.B. byrenun, S.J1. Jlynn,

J.P. MepxkuH. - Cankt-IletepOypr: Jlans. 2020. 732 c.

https://e.lanbook.com/book/143116

2. Memepckuii U.B. 3agaun o TeopeTndeckoit MexaHuke: yuyeOHoe mocooue / .B. Memepckuid.

- Cankr-IlerepOypr: Jlanp.2019. 448 c.

https://e.lanbook.com/book/115729

3. bare M.U. TeopeTtnueckas MexaHuka B mpuMepax u 3amadax. Tom 1: Ctatuka U KMHEMaTHKa:

https://e.lanbook.com/book/168474

yueOHoe nocodue / M.U. bats, I YO. xanenunaze, A.C. Kenb3on. - Cankt-IlerepOypr: Jlans. 2021. 672 c.

4. bate M.U. TeopeTrnueckas MexaHuKka B mpuMepax u 3amavax. Tom 2: JluHamuka: yaeOHOE 1TOCO-

https://e.lanbook.com/book/168475

7.1.2. lonoJIHUTEILHAS JINTEPaTypa
1. ueBckuiiB.A. Teopernueckass mexaHuka: ydeOHoe mocobue / B.A. JlueBckuit. - CaHKT-

[etepOypr: Jlans. 2016. 336 c.

https://e.lanbook.com/book/71745

oue / M.U. Bars, [ 1O. Ixanennnze, A.C. Kenb3on. - Cankr-IlerepOypr: Jlans. 2021. 640 c.

2. IueBckuiiB.A. Teopernueckas mexannka. COOpHUK 3amaHuii: yueOHoe mocooue / B.A. Jlues-

https://e.lanbook.com/book/98236

7.1.3. Y4eOHO-MeTOANYEeCKOe 00ecIedyeHue

ckuii, U.A. Mansimesa. - Cankt-IletepOypr: Jlans. 2018. 192 c.


https://e.lanbook.com/book/143116
https://e.lanbook.com/book/115729
https://e.lanbook.com/book/168474
https://e.lanbook.com/book/168474
https://e.lanbook.com/book/71745
https://e.lanbook.com/book/98236

1. Teopernueckas mexanuka. Ctatuka. Kunematnka: MeTonuueckne yka3zaHUsS K CaMOCTOSITEIb-
HO pabote / Canxkr-IlerepOyprekuit TOPHBIN YHUBEPCUTET. Cocr.:
M.U. Bepmunaun,B.I'. Menbankos,E.B. [umkun. CI16, 2020. 60 c.

http://ior.spmi.ru.

7.2. Ba3bl JaHHBIX, YJIeKTPOHHO-0UOJIMOTEYHbIE CHCTEMbI, HH(POPMAIHOHHO-CIPABOYHbIE U
MOMCKOBBIE CHCTEMbI

1. Espometickas nudposas 6udnmoreka Europeana: http://www.europeana.eu/portal

2. Koncynprautlloroc:  cnpaBOYHO-TIOMCKOBass ~ cucTeMa  [DIIEKTPOHHBIA  pecypc]. -
www.consultant.ru/

3. HubopmanmoHHO-M3AaTENbCKUNA IICHTP MO T€OJIOTUU M HEIPOIOJIb30BaHUI0 MHHHUCTEPCTBA
IPUPOAHBIX pecypcoB U a3kosorun Poccuiickoit @Penepauun - OO0 "TEOMHO®OPMMAPK":
http://www.geoinform.ru/

WudopmanmoHHo-aHaIMTHYECKHI TIeHTp «Munepam»: http://www.mineral.ru/
Muposas uudponas oubnuotexa: http://wdl.org/ru

Hayunas anekrponnast ubimoteka «Scopusy: https:// www.scopus.com
Hayunast snextponnas 6ubsianoreka ScienceDirect: http://www.sciencedirect.com
Hayunas snexkrponnas 6ubmmoreka «eLIBRARY»: https://elibrary.ru/

[Topran «'ymanutapHoe oopazoBanue» http://www.humanities.edu.ru/

10 ®enepanbHblii mopran «Poccuiickoe odpasoBanue» http://www.edu.ru/

11. denepanbHoe xpanwiuile «ExauHas kosuiekiuss TU(GPOBBIX 00pa30BATENBHBIX PECYPCOBY
http://school-collection.edu.ru/

12. Tlouckosie cuctemsl Yandex, Rambler, Yahoo u np.

13. DnexkrpoHHO-OHONIHOTEYHAS cucTema U3J1aTENIbCKOIO LEHTpa «Jlanb»:
https://e.lanbook.com/books

14. Dnextponnass  Oubnmoreka  Poccumiickoit  ['ocymapctBennoit  buOmmoreku  (PT'B):
http://elibrary.rsl.ru/

15. DnexrponHas 6ubnuoTexa yueOHUKOB: http://studentam.net

16. DnekrponHO-6ubMHOTEuHas cucTeMa «IBCIOPAUT»: www.biblio-online.ru.

17. Dnextponnass Oubmmoteunass cuctema «HarmonanpHbl 1HUPPOBON pecypc «PyKOHT»»:
http://rucont.ru/

18. DnextpoHHO-OMONMHMOTEUHAst cuctema http://www.sciteclibrary.ru/

©CoNo O~

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI
8.1. MaTtepua/ibHO-TEXHUYECKOE OCHAIIIEHHE ayTUTOPHIi
Crennanu3upoBaHHbIE ayUTOPUH, UCIIOJIB3YyEMbIE NIPU MPOBEACHUN JIEKIUOHHBIX U IPAaKTHUe-
CKUX 3aHATUH, OCHALIECHB MYJIbTUMEAUNHBIMU TPOEKTOPAMU U KOMITJIEKTOM ammapaTypbl, O3BOJISIOMIEN
JIEMOHCTPHPOBATh TEKCTOBBIE U rpayudeckre MaTepHaIbl.

8.1.1. Ayautopuu 1y NnpoBeleHHs JeKINOHHBIX 3aHATHIi

56 nocaooynwvix mecm

OcHameHHOCTh: MyJIbTHMEIUHHBIA MPOEeKTOp — 1 WIT., MPOSKIMOHHAS amnmnapaTypa: UCTOYHHK
6ecniepeboitHoro nuranus — 1 mr., skpad — 1 wrt., HOyTOyK — 1 mWT., (BO3MOKHOCTH 0CTyna K ceTu «MH-
TEPHET»), CTOWKAa MOOWIbHAs — 1 MmIT., CTYJ ISl CTYAIGHTOB — 56 WIT., KPecjo MmpernojaaBatens — 1 mT.,
cTtonl — 29 mT., mepeHocHass HacToJbHas TpuOyHa — | mIT., JOCKa HAaCTEHHAsh MarHUTHO-MapKepHas —
1 mwT., n1akat B paMke HACTEHHBIN — S HIT.

[Tepeuens nuieH3HOHHOTO TporpaMMuoro obecreucuus: MicrosoftWindows 8 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus, CorelDRAWGraphicsSuiteX5, Autodeskproduct: BuildingDe-
signSuiteUltimate 2016, productKey: 766H1, anTHBHpycHOE mporpaMMHOE  OOeCIeUYeHue:
KasperskyEndpointSecurity, 7-zip (cBoboxno pacnpoctpansiemoe [10), FoxitReader (cBo6omHo pactipo-
crpansiemoe I10), SeaMonkey (cBobomuo pacmpocrpansemoe I10), Chromium (cBoGoaHO pacmpocTpa-


http://www.geoinform.ru/
http://www.mineral.ru/

usemoe I10), JavaRuntimeEnvironment (csob6oauo pacmpoctpansemoe I10), doPDF (cBo6oaHO pacmpo-
crpansiemoe [10), GNUImageManipulationProgram (co6omauo pacmpoctpansiemoe I10), Inkscape (cBo-
6omnHo pacmnpoctpansemoe I10), XnView (cBoboauo pacnpoctpansemoe I10), K-LiteCodecPack (cBo-
60110 pacnpoctpansemoe [10), FARManager (ceoboano pacrpocrpansemoe 110).

52 nocaooynvix mecma

OcHaieHHOCTh: MynbTUMEIUNHHBIA MPOEKTOP — 1 IIT., MPOEKIMOHHAs anmnaparypa: UCTOYHUK
OecniepeOoitHoro mutanus — 1 mrT., s3kpaH — 1 mrT., HOyTOyK — 1 mT., (BO3MOXHOCTh AocTyna kK cetu «MH-
TEpHET»), CTOWKa MOOMIbHAs — 1 IT., CTY/N IJIsl CTYAEHTOB — 52 WIT., Kpecio mpenojaasatens — | mrT.,
CTOJMI — 26 WIT., IEPEHOCHAs HACTOJIbHAs TPUOyHAa — | IIT., TOCKa HACTEHHAs: MarHUTHO-MapKepHas —
1 wit., IuIakat B paMKe HaCTEHHBIN — O IUT.

[Tepeuens nuIeH3HOHHOTO IporpaMMuoro obecrneucuus: MicrosoftWindows 8 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus, CorelDRAWGraphicsSuiteX5, Autodeskproduct: BuildingDe-
signSuiteUltimate 2016, productKey: 766H1, anTHBHpycHOE mporpaMMHOE  OOeCIeYeHue:
KasperskyEndpointSecurity, 7-zip (cBoboaHo pacnpoctpansemoe [10), FoxitReader (cBo6oano pacripo-
crpansiemoe I10), SeaMonkey (cBoboaHo pacrtpoctpansemoe [10), Chromium (cBoboaHO pacrmpocTpa-
usemoe [10), JavaRuntimeEnvironment (csob6oato pactpoctpansemoe I10), doPDF (cBo6oaHO pacmpo-
crpansiemoe I10), GNUImageManipulationProgram (cso6oauo pacmpoctpansemoe 110), Inkscape (cBo-
ooxno pacnpoctpansemoe [10), XnView (cBoboaHo pacnpoctpansemoe [10), K-LiteCodecPack (cBo-
6oxH0 pacnpoctpansemoe [10), FARManager (cso6oauo pacmnpoctpansemoe I10).

30 nocaoounwvix mecm

Ocnamennoctb: CTon ayAuTOpHBI — 16 wT., cTyn ayauTopHsid — 30 mrT., 1ocKka HacTeHHas — 1
IIT., KPECJIO MperoaaBarens — | mT., nepeHocHas: HacToIbHas TpuOyHa — | mr., muakar — 3 mT. [lepe-
KaTHasg  MyJabTUMeAuiiHasg  ycraHoBka  (HOyTOyk  AcerAspire7720  (Intel(R) Core (TM)2
DuoCPUT77002.40GHz 2 I'b); mbiub npoBoanas GeniusLaser; npoektop DLPTexasInstrumentsVLT-
XD600LP; croiika nepeaBukHas METaUINYECKas MHOTOSpYCHast).

[lepeuenp JHIEH3MOHHOTO TporpamMmmHoro obecnedenus: MicrosoftWindowsPro 7 RUS,
MicrosoftOfficeStd 2007 RUS, AuntuBupycHoe nporpammuoe obecrieuenne KasperskyEndpointSecurity,
7-zip (cBoOoaHO pacnpoctpansiemoe [10), FoxitReader (cBo6oano pacnpoctpansemoe [10), SeaMonkey
(cBoGomuno pacmpoctpansemoe [10), Chromium (cBobogHo pacmpoctpansemoe I10), Java 8
RuntimeEnvironment (cBo6oano pacmpoctpansiemoe I110), doPDF (cBoGogno pacmpoctpansiemoe [10),
GNUImageManipulationProgram (cBo6oano pacnpoctpansiemoe [10), Inkscape (cBoOonHO pacmpocTpa-
uaemoe [10), XnView (cBoboano pacnpoctpansiemoe [10), K-LiteCodecPack (cBo6onno pacripoctpans-
emoe [10), FARManager (cBo6oaH0 pacnpoctpansemoe I10).

8.1.2. Ayautopum /15 NpoBeJAeHUs NPAKTHYECKUX 3aHATHI

30 nocaooynwvix mecm

Ocnamennocts: Cton ayntuTopHbIi — 16 mt., cTyn aynutopHsiit — 30 mrT., 1ocka HacTeHHas — 1
IIT., KpEecio mpemnojasarens — 1 mT., mepeHocHas HacToybHas TpuOyHa — 1 mT., makat — 3 wr. [lepe-
KaTHasg  MyJIbTUMenuiiHas  ycraHoBka (HOyTOyk  AcerAspire7720  (Intel(R) Core (TM)2
DuoCPUT77002.40GHz 2 I'b); mbims npoBoanast GeniusLaser; npoektop DLPTexasInstrumentsVLT-
XD600LP; croiika nepenBrKHas METAIITNYECKast MHOTOSIPYCHAs ).

[lepeuenp JHIEH3MOHHOTO TporpamMmHoro obecredenus: MicrosoftWindowsPro 7 RUS,
MicrosoftOfficeStd 2007 RUS, AnTtuBupycHoe nporpammuoe obecniedenne KasperskyEndpointSecurity,
7-zip (cBoOoaHO pacupoctpansiemoe [10), FoxitReader (cBo6oano pacnpoctpansemoe I10), SeaMonkey
(cBoGomuo pacmpoctpansemoe [10), Chromium (cBobogHO pacmpoctpansemoe I10), Java 8
RuntimeEnvironment (cBo6oano pacmpoctpansiemoe 110), doPDF (cBoGomgHo pacmpoctpansiemoe [10),
GNUImageManipulationProgram (cBo6omHo pacnpoctpansemoe [10), Inkscape (cBoboaHO pacmpocTpa-
uaemoe [10), XnView (cBoboano pacnpoctpansiemoe [10), K-LiteCodecPack (cBo6omHo pacnipoctpansi-
emoe [10), FARManager (cBo6oaH0 pacnpoctpansemoe I10).

28 nocaooyHwvix mecm

OcnaieHHoCTh: CTON ayAUTOPHBIN — 16 WIT., CTya ayAuTOpHbIN — 30 mIT., 10CKa HacTeHHas — 1
IIT., KPECIIO TperoaBaress — 1 mrT., mepeHocHas HacToJibHast TpuOyHa — 1 miT., turakat — 3 mr. [epe-



KaTHas MyJbTUMenuiiHas yctaHoBKa (HOyTOyk AcerAspire7720 (Intel(R) Core (TM)2
DuoCPUT77002.40GHz 2 I'b); meims npoBoanast GeniusLaser; mpoekrop DLPTexasInstrumentsVLT-
XD600LP; crolika nepenBrkHAs METALTHYECKAass MHOTOSIPYCHAs).

[Tepeuenp UIEH3HOHHOTO TIporpamMMmHoro obecneuenus: MicrosoftWindowsPro 7 RUS,
MicrosoftOfficeStd 2007 RUS, AutuBupycHoe nporpammuoe obecneuenne KasperskyEndpointSecurity,
7-zip (cBoOoaHO pacnpoctpansemoe [10), FoxitReader (cBo6omno pactpoctpansemoe [10), SeaMonkey
(cBo6oHO pacnpoctpansemoe [10), Chromium (cBo6oaHO pactpoctpansemoe [10), Java 8
RuntimeEnvironment (cBo6oano pacmpocrpansemoe [10), doPDF (cBoboano pacnpocrpansemoe I10),
GNUImageManipulationProgram (cBo6oano pacnpoctpansemoe [10), Inkscape (cBo6oaHO pacnpocTpa-
usemoe [10), XnView (cBoboano pactpoctpansemoe [10), K-LiteCodecPack (cBoboaHo pacripocTpasi-
emoe [10), FARManager (cBo6oaHo pacnpoctpansemoe 110).

8.2. IlomMeieHue AJisi CAMOCTOATEILHOH padoThI

1. OcHamieHHOCTh TOMEIIEHUs JISI CaMOCTOSITeNbHOM padoThl: 13 mocagounbix mect. Ctynm —
25 mrT., CTON — 2 WIT., CTOJ KOMIBIOTEpHBIA — 13 mT., mKkad — 2 mr., JocKa ayAuTOpHAss MapKepHas —
1 wir., APM yue6Hoe 11K (MoHuTOp + cucreMuslii 6510k) — 14 mt. Hoctyn k cetu «/HTEpHET», B 3J€K-
TPOHHYIO UH(POPMALIMOHHO-00pa30BaTEIBHYIO Cpelly Y HUBEPCUTETA.

[Tepeuens JUIEH3UOHHOTO TIporpaMMHoro obecrneucnus: MicrosoftWindows 7 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus, antusupycHoe mporpammuoe obecrieuerue: KasperskyEndpointSe-
curity, 7-zip (cBodoxano pacmpoctpansiemoe [10), FoxitReader (cBoboano pacrnpoctpansiemoe I10), Sea-
Monkey (cBoboano pacmtpoctpansemoe I[10), Chromium (cBoGoano pacmpoctpansemoe I10), Ja-
vaRuntimeEnvironment (ceo6o10 pactpoctpansemoe [10), doPDF (cBoboano pacnpoctpansemoe I10),
GNUImageManipulationProgram (cBob6oaHo pacnpoctpansemoe I10), Inkscape (cBoboaHo pacmpocTpa-
usemoe [10), XnView (cBoboauo pacrnpoctpansemoe [10), K-LiteCodecPack (cBob6oaHo pacmpocTpaHs-
emoe [10), FARManager (cso6oano pacmpoctpansemoe [10).

2. OCHAIIIEHHOCTh MTOMEIIECHUS TSI CAaMOCTOSITeNIbHOM paboThl: 17 mocamounsix Mect. Jlocka s
nrcbMa MapkepoM — | mmT., pabo4ne Mecrta cTyneHToB, obopynoBanusie [1IK ¢ moctymom B cetb YHUBeEp-
cutera — 17 wt., MyabTuMeAniHbIN poekTop — 1 mT., APM npenogaBatens 1uist paboThl ¢ MyJIbTUMEINA
— 1 wT. (cucremHbIi 010K, MOHUTOPBI — 2 WIT.), cToi — 18 mrT., cryn — 18 mt. loctyn k cetn «MHTep-
HET», B AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy Y HUBEPCUTETA.

[lepeueHb JHIEH3MOHHOTO MporpaMmHoro obecrnedenus: MicrosoftWindows 7 Professional,
MicrosoftWindowsXPProfessional, MicrosoftOffice 2007 ProfessionalPlus, anTuBupycHOe iporpaMMHOE
obecnieuenne: KasperskyEndpointSecurity, 7-zip (cBo6oano pacmnpoctpansiemoe I10), FoxitReader (cBo-
6oano pacnpoctpansiemoe [10), SeaMonkey (cBo6oaHo pactpoctpansemoe I10), Chromium (cBo6oHO
pacnpoctpansiemoe I10), JavaRuntimeEnvironment (cBo6oano pacmpoctpansiemoe I10), doPDF (cBo-
6oano pacmnpoctpansemoe [10), GNUImageManipulationProgram (cBo6oano pacmpoctpansiemoe [10),
Inkscape (cBoGomno pacnpoctpansemoe [10), XnView (cBoGogHo pacmpocrpansiemoe I10), K-
LiteCodecPack (cBoboamo pacmpoctpansiemoe [10), FARManager (ceo6oaH0 pactipoctpansemoe [10).

3. OcHaIEeHHOCTh MMOMEIIEHHS JJIsl CAMOCTOSTENbHON paboThl: 16 mocanoynbix mecT. CTON KOM-
MBIOTEPHBIN ISl CTYIeHTOB (THIT 4) - 3 MIT., CTOJI KOMIBKOTEPHBIN IS CTYICHTOB (TUM 6) - 2 WIT., CTOJ
KOMIIBIOTEPHBIN U1 CTyAeHToB (Tum 7) - 1 mT., Kpecao npenojasarens (CeTka, IBET YepHblit) - 17 mT.,
JI0CKa HarojbHas MoOusbHas Oenasi MarHUTHO-MapkepHas «Magnetoplan» 1800mmx1200MMm- 1 mwiT., Mo-
HOOMoK Lenovo M93Z Intel Q87 - 17 wit., mmakar - 5 wr. [Joctyn k cetn «HTepHET», B AIIEKTPOHHYIO
WH(pOPMAITMOHHO-00Pa30BATENBHYIO Cpely Y HUBEPCUTETA.

[lepeueHp IUIIEH3MOHHOTO MporpaMMHoro obecrniedenusi: MicrosoftWindows 7 Professional; Mi-
crosoftOffice 2007 ProfessionalPlus; CoreDRAWGraphicsSuiteX5, Autodeskproduct: BuildingDe-
signSuiteUltimate 2016, productKey: 766H1, aHTHBHpyCHOE TpOrpaMMHOE OOEcCIeYeHHE:
KasperskyEndpointSecurity, 7-zip (cBoboxano pacmnpoctpansiemoe I10), FoxitReader (cBo6oaHo paciipo-
crpansiemoe I10), SeaMonkey (cBobomHo pacmpoctpansemoe [10), Chromium (cBoGoaHO pacmpocTpa-
usemoe I10), JavaRuntimeEnvironment (cso6oauo pacmpoctpansemoe I10), doPDF (cBoGoaHO pacmpo-
crpansiemoe [10), GNUImageManipulationProgram (co6omuo pacmpoctpansiemoe I10), Inkscape (cBo-
6omno pacmnpoctpansemoe I10), XnView (cBoboauo pacnpoctpansemoe I10), K-LiteCodecPack (cBo-



6omno pacmnpoctpansemoe [10), FARManager (cso6omuo pacmpocrpansemoe I10), CiscoPacketTracer
7.1 (cBoboano pacnpoctpansemoe [10), QuantumGIS (cBobonuo pacnpoctpansemoe [10), Python (cBo-
6o1HO0 pacripoctpansemoe [10), R (ceoboano pacnpoctpansemoe 110), Rstudio (cBoGoaHO pacmpoctpa-
usemoe [10), SMathStudio (cBo6omno pacnpoctpansemoe [10), GNUOctave (cBoO0aHO pacrpocTpaHsi-
emoe [10), Scilab (cBo6oaHO pacnpoctpansemoe 110).

8.3. IlomeeHust 1J1s1 XpaHEeHUsT U NMPOPUIAKTHIECKOT0 00CTYKUBAHUS 000PYy10BAHUSA

1. LlenTp HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTHI U CPEICTB OOYUCHUS:

OCHaIICHHOCTD: MEPCOHAIBHBIN KOMIBIOTEp - 2 WT. (IocTyn K cetn «MHTepHeT»), MOHUTOD -
4 mT., CeTEBOW HAKOMUTENb - | MIT., ICTOYHUK Oecriepe0OHOro MUTaHus - 2 IIT., TEJICBU30p IIa3MeH-
Helii Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masiapHas craius - 2 IT., Ipeib - 5 mT., mepdoparop - 3
IT., HA0OP UHCTPYMEHTA - 4 HIT., TECTEP KOMIBIOTEPHOMN CETH - 3 MIT., OAJJIOH CO CXKAThIM ra3oM - 1 mrT.,
1acTa TeIUIONPOBOIHAS - | IIT., bLIeCOC - | MT., paguoCTaHus - 2 IT., CTON — 4 mT., TyMOa Ha KOJIECH-
Kax - | mT., mojcTaBKa Ha KoJecuKkax - 1 mr., mkad - 5 mrT., Kpecio - 2 mT., JectHuna Alve - 1 mr.

[Tepeuens nuieH3HOHHOrO IIporpaMMuoro obecrneucnus: MicrosoftWindows 7 Professional, Mi-
crosoftOffice 2010 ProfessionalPlus, antuBupycHoe nporpammuoe odecneuenue: KasperskyEndpointSe-
curity, 7-zip (cBoboano pacnpoctpansiemoe I10), FoxitReader (cso6oano pacmpoctpansiemoe I10), Sea-
Monkey (cBoGomno pacnpoctpansemoe I[10), Chromium (cBoGoano pacmnpoctpansemoe I10), Ja-
vaRuntimeEnvironment (ceo6oaHo pacripoctpansemoe I10), doPDF (cBo6oaHo pacnpoctpansemoe 110),
GNUImageManipulationProgram (cBo6oano pacrpoctpansiemoe I10), Inkscape (cBoboaHo pacmnpocTpa-
usemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-LiteCodecPack (cBo6oano pacmnpoctpans-
emoe I10), FARManager (ceo6oano pacnpoctpansiemoe 110).

2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHI U CPEICTB O0YUCHHUS:

OcCHaIeHHOCTh: CTOM - 5 MWT., CTYJ - 2 MT., KPEecao - 2 IIT., mKad - 2 mT., IepcCOHATLHBIA KOM-
nploTep - 2 Wr. (1octymn K cetu «MHTepHeT»), MoHUTOp - 2 WT., MOV - 1 mT., TecTep KOMIbIOTEPHOMH
ceTH - 1 mT., 6aJIoOH CO CXKAThIM ra3oM - 1 mT., mypynosepT - 1 wmrT.

I[TepeueHb NMUIEH3UOHHOTO MporpamMMmHoro obecneuenus: MicrosoftWindows 7 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus, antuBupycaoe nporpammuaoe obdecneuenue: KasperskyEndpointSe-
curity, 7-zip (cBobomHo pacnpoctpansiemoe I10), FoxitReader (cBo6oaHo pacnpoctpansiemoe I10), Sea-
Monkey (cBoGoaHo pacnpoctpansemoe I10), Chromium (cBobomuo pacnpoctpansemoe I10), Ja-
vaRuntimeEnvironment (cBo6oH0 pacripoctpansemoe I10), doPDF (cBo6oaHO pacnpoctpansemoe 110),
GNUImageManipulationProgram (cBo6oano pacrpoctpansiemoe I10), Inkscape (cBoboaHo pacrnpocTpa-
usiemoe I10), XnView (cBobomHo pacmnpoctpansiemoe I10), K-LiteCodecPack (cBoboano pacmpoctpansi-
emoe I10), FARManager (ceo6oano pacupoctpansiemoe [10).

3. Llentp HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTUH U CPEICTB O0YUCHUS:

OcHaleHHOCTh: CTOJI - 2 WIT., CTYd - 4 WT., Kpecyo - 1 mr., mkad - 2 mr., NepCOHATBHBIN KOM-
neioTep - 1 mr. (noctym k cetu «MHTEepHETY), Beb-kamepa LogitechHDCS510 - 1 mrT., kononku Logitech -
1 mT., TECTEp KOMIBIOTEPHOM ceTH - 1 T., Apens - 1 mT., TenedoH - 1 mT., HabOop PyUYHBIX HHCTPYMEH-
TOB - 1 mT.

[Tepeuens nuieH3MOHHOTO TIporpamMmHuoro obecreucnus: MicrosoftWindows 7 Professional, Mi-
crosoftOffice 2007 ProfessionalPlus, antuBupycHoe nmporpammuoe obecnieuenue: KasperskyEndpointSe-
curity, 7-zip (cBoboxano pacmpoctpansiemoe I10), FoxitReader (cBoboano pacrnpoctpansiemoe I10), Sea-
Monkey (cBoGomno pacnpoctpansemoe I[10), Chromium (cBoGomano pacmpoctpansemoe I10), Ja-
vaRuntimeEnvironment (ceo6oau0 pactpoctpansemoe [10), doPDF (cBoboano pacnpoctpansemoe I10),
GNUImageManipulationProgram (cBo6oano pacnpoctpansiemoe [10), Inkscape (cBobomHo pacmpocTpa-
usemoe I10), XnView (cBoboaro pacrnpoctpansiemoe [10), K-LiteCodecPack (cBo6oaHo pacmpocTpaHs-
emoe [10), FARManager (ceo6oano pacmpoctpansemoe 110).

8.4. JIunieH3MOHHOE MPOrpaMMHoe o0ecrevyeHne
1. MicrosoftWindows 7 Professional.
2. MicrosoftWindows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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