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1 IEJHA U 3AJAYN OCBOEHUSI JUCIUITJIMHBI

1.1. lleab ocBOEHHUS TUCIUILIHHDI:

[lenbt0 OCBOECHMSI JUCHMIUIMHBI SIBJISAETCS HW3YyYEHHE 3aKOHOB KHWHEMATUKH, CTAaTUKUA U
JUHAMHKHU JJI1 CUCTEM MATePUANBbHBIX TOYEK M a0CONIOTHO TBEPIBIX TeNl sl (opMaH3aliu
MPUKIAIHBIX 3a7a4, BO3HUKAKOIIMX B MPO(PECCHOHATBHONW JEATeIbHOCTH W Ui BbIOOpa
KOHKPETHBIX METOJOB aHAJIN3a U CUHTE3A JIJIS UX PEIICHUS.

1.2. 3axayu oCBOEHUsI TUCHUTLIMHBI (MOTYJISA):

— 3HaHMe 3aKOHOB KMHEMaTHKH, CTATUKU U AUHAMUKH JJISI CUCTEM MAaTE€pUaIbHBIX TOUYEK U
aOCOJIFOTHO TBEPIBIX TEII;

—IIpumenenne 3HaHU (yHIAMEHTAILHOW MaTEeMaTUKU U €CTECTBEHHO-HAYYHBIX JUCIUILUIMH
JUTSl pacyeTa MpoIeCCOB B KBa3UCTAIMOHAPHBIX M OBICTPONIEPEMEHHBIX AJICKTPOMArHUTHBIX TOJISX.

2 MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM IMPOT'PAMMBI

VYuebnas aucumiuinHa Kraccnueckas MexaHuMKa BKJIIOYEHAa B 00s3aTeNbHBIA IepedyeHb
IUCUUIUIMH 00s3aTeNbHOM dYacTH 0O0pa30BaTeNbHOW MPOrpaMMbl BHE 3aBHCHUMOCTH OT €e
HarpasieHHocTH (mpoduiis). JucuuminHa peanusyercs: B cooTBercTBur ¢ TpedoBanusmu OI'OC,
OIT BO u VII, no naHHOMY HanpaBjI€HHUIO OATOTOBKHU.

JuciumimHa 6a3upyercs Ha CIEAYIOMUX IUCHUILIMHAX. MaTemMaTudeckuil aHainu3, Ousnka,
Juddepennnansabie ypaBHeHUs, YUCIICHHBIC METOIBI.

HucuuminHa Knaccuueckas MeXaHMKa SIBISETCS  OCHOBOINOJArarooled Uil  HU3y4YeHUs
CIEAYIOIIUX JUCHMIUIMH: YpaBHEHMs MaTematuueckoil ¢usuku, Teopus ynpaBieHus,
MareMaTtnueckoe MOACIUPOBAHHUE.

Pabouass mporpamma nucuuruinHbl Kilaccmueckass MexaHMKa /Jii MHBAJIWJOB M JIMIL C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU  3/I0pOBbSl  pa3padaTbiBaeTcs HMHIUBUAYAIBHO C Y4eTOM
O0COOCHHOCTEN TMCUXO(PU3UYECKOTO pPa3BUTHUS, WHAMBHUAYAIbHBIX BO3MOXHOCTEH M COCTOSHHUSA
3JI0POBbsI TAKUX OOYYAIOLIMXCS, [0 UX JTUUHOMY 3asIBICHUIO

3 KOMIETEHIMM OBYYAIOIIETOCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHS
JTACUIUILTAHBI (MOIYJIST)

Ta6muma 1 — ®opmupoBanne komneteHmu OIK-1 guciunimaamu

HaunmeHoBaHMe JUCHUILINH, JopMUPYIOLIUX
KOMIIETEHIIHI0 COBMECTHO
Kon xommnerenuuun OIIK-1 1 2 3 4 5 6 7 8

CemecTpbl GOPMHPOBAaHUS KOMIETEHIUH JMCHUIITIMHAMHU

Jluneiinas anrebpa u aHATUTHYIECKAsI TEOMETPHS

MaremaTnueckuii aHaIu3

duszuka

JuddepernnanbHple ypaBHEHHUS

OHepaHI/IOHHOC HUCYHUCJIICHHUC

Teopust GYHKIMI KOMITIEKCHOTO TIEPEMEHHOTO

Knaccuueckast MexaHuka

VYpaBHeHHs MaTeMaTHuecKoi pu3nku

Teopus ynpasneHus

Brimonnenue " 3aIunTa BBIITyCKHON
KBaJIN(HKALMOHHOH pabOTEI




INEPEYEHb IIIAHUPYEMbBIX PE3VJIbTATOB OBYYEHUA 110 AUCHUIUIMHE, COOTHECEHHBIX C JIIUIAHUPYEMbBIMU
PE3YJIbTATAMU OCBOEHMNA OI1

Tabnuna 2 — [lepeueHp IaHUPYEMbIX PE3yJIHTATOB 00YUYEHHUS 110 AUCLUILIMHE, COOTHECEHHBIX C IJIAHUPYEMbIMU pe3yJIbTaTaMHU OCBOCHUS

Kon 1 HaumeHoBanune O1ueHOYHBIE CpeacTBa
Kon 1 HanmeHnoBanne MHIUKaTOpa .
S — OCTIKEHISE [Tnaaupyemble pe3ynbTaThl 00yUSHHUS 110 JUCIUIIIIHE Tekyuero ITpomexyTouHOM
KOMIICTEHIIIH KOHTPOIIS aTTecTalun
OIIK-1. Criocoben | HOIIK-1.3. 3HaTh: YMerh: Baagern: Brimonnaenne 12 | Bompocsl IUTS
MIPUMCHSTH 3HaHWe | BrraBmser OCHOBHBIE pemarb 3a7a4M | CTaHIapTHBIMHU KOHTPOJIBHBIX PabOT | YCTHOTO
(byHIaMeHTaIbHON €CTECTBEHHOHAYUYHYIO | MOJOXKCHUS KWHEMAaTHKH, CTaTUKH | METOJaMH u | (mo 10 BapuaHTOB B | coOeceOBaHHS:
MaTeMaTHKH U | CymHOCTh TIpoOneM, | MexaHuku HbIOTOHA, | ¥ JUHAMHUKH  JUIS | MOJEJISIMH Kax 101 6unets (20 6ueTOB)
€CTECTBEHHO-HAY4YHBIX BO3HHUKaloOIUX B xone | Jlarpanxa U | CUCTEM  Marepuallb- | MaTeMaTHYeCKOTo KOHTPOJILHOM
JUCUUIUIMH NPU PEeIeHHH | MpogecCHOHATbHON lamunbpTOHA; METOX | HBIX TOYEK U | aHanmM3a u ux | pabore)
3amaq B o0nacTu | IesTeNnbHOCTH, I'amunbroHa-SIkoou. aOCOJIIOTHO TBEpIbIX | NMPUMEHEHUEM K
€CTECTBEHHBIX HAyK ¥ | UCIIONB3yeT M UX TENl,  PacCUMTHIBATH | PEILICHHIO
WH)KEHEPHOU MPaKTHKe peuieHus JBIDKCHUE 4YaCTHUIl B | NPUKIAAHBIX 3ajad;
COOTBETCTBYIOIINH JIEKTPOMAarHUTHBIX HaBBIKaMH
€CTECTBEHHOHAYIHBIN TIOJISIX; PacCYUTHIBATh | (hOopManu3ayn
anmapaT ¥ METOHbI IIPOIIECCHI B KBA3UCTa- | MPUKJIAAHBIX 33719 U
ONITHMAJIEHOTO LIMOHAPHBIX U | CIOCOOHOCTHIO
yTIpaBIeHUS OBICTPOIIEPEMEHHBIX | BBIOMPATH
JIEKTPOMarHUTHBIX KOHKPETHBIE METOJBI
HOJISIX;  ONpeNeNsTh | aHalu3a W CHUHTEe3a
BO3MOXKHOCTHU TPHUMe- | JIJIS UX PEeIIeHHUS.
HEHUS TEOPETHYECKUX
MIOJIOKEHUH M METo-
JIOB MaTe€MaTHYECKOTO
aHaIM3a JuIst
MIOCTaHOBKH u
pEeLIeHUs] KOHKPETHBIX
TIPUKIIAJHBIX 3a1a4.




4 CTPYKTYPA U COAEPKAHUE JUCHUIIJIUHBI
4.1 PacnpenesieHue TPYAOEMKOCTH JUCIUIIMHBI 10 BUIaM PpadoT Mo ceMecTpam

OOmiast Tpya0€MKOCTh NUCHHMIUIMHBI cocTaBisgeT 3 3au.en./108 waca, pacnpenencHue
4acoB 10 BHJIaM paboT ceMecTpaM MpeACTaBICHO B Ta0. 3.

Tabnuma 3 — Pacnipenenenue Tpy10éMKOCTH JUCIMILTAHBI IO BHIaM padoOT MO ceMecTpam
J1st cTy1eHTOB OYHOTO 00y4YeHUS

Bun yueOHOM paGoThI Bcero Cemectp
4acoB 6
1. KonrakTHasi pa6ora o0yd4amuiuxcsi ¢ mpenogaBartejieM (1o 55 55
BUJIaM y4eOHBIX 3aHATHII) (BCEro), B TOM YHUCIIC:
1.1. AyautopHbie 3aHsTHsI (BCEro), B TOM YHCIIE! 51 51
- nexrun (JI) 17 17
- naboparopusie pabotsr (JIP)
- npakTryeckue 3anstus (I13) 34 34
- npaktikyMmsi (I1)
1.2. BHeayauTopHbIe 3aHATHsI (BCEro), B TOM YHCIIC: 4 4
- TPYIIIOBBIC KOHCYJIBTAIMHU 110 TUCIUTUTHHE 4 4
- TPYNNOBBIE KOHCYJIbTAMH IO MPOMEKYTOYHOM
arrecTanuu (3a4eT ¢ OLIEHKOM)
2. CamocrosiTeanHas padora cryaenTa (CPC) (Bcero) 53 53
Buja npomMekyro4yHoOM aTTecTallMi  3a4eT C OLICHKOMN
OO0asi Tpy/10eMKOCTh, Yachl/3a4eTHbIE eIMHULbI 108/3 108/3

4.2 Conepma}me AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

ConeprkaHue JUCHUIUIMHBI, CTPYKTYpUPOBAaHHOE 110 TeMaM, MPUBECHO B Tabuule 4.
B ctonbue «Bug CP» BBefieHbI clieyonue COKpaeHUS:

«Jlekuuu» — mpeanoaraeT U3yuyeHue MaTepuagoB Y4eOHUKOB U y4eOHbIX TOCOOU st
HOJTrOTOBKHU K JIEKIMSM U IIOBTOPEHHE MaTepHaa mocje MpoCcIyIuBaHus JEKIUH [T y4acTHs B
00CYX/I€HUSAX Ha MPAKTUYECKUX 3aHATHUSAX.

«IIpakTHKa» - MpEANoNaraeT UCIoIb30BaHUE METOJUYECKUX Pa3pabOTOK s MOMOIIH
NIPU pEelIeHUH UHAUBUAYAIbHBIX 33/1a4 U pPelleHue 3a1a4 U3 3aJaUHUKOB.



4.2 Conep:xaHue TMCHUILVIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

Tabnuna 4 — Coneprkanue TUCHUILUIUHBI, CTPYKTYPHUPOBAHHOE MO TeMaM JJisl 00y4Jaromuxcsi OYHON (GOopMbl 00yUEeHHUS

[Tnanupyembie Busl yue6HOi paboThl HaumeHosa-
(xoHTpONMHpYE- KonrakTHast S I Y— HanmeHos
aHHue
MBIe) pe3yiibTa- pa60Ta 5 3yE€MBIX aK- B paMKax
) = o paspabora
Tl OCBOCHUS: g = THBHBIX U TpaKTHHCEC HHOTO
OIIK n HawnmenoBatue tem 3 £ 2 2 Bug CPC MHTEPAKTHB- o KOOI’; | 2TEKTPOHH
9 T 9 % o = NOATOTOBKU
HHIHUKATOPbI gl &¢ § g S, HBIX (1py0en- (oro Kypca
- - « ©
TTIOCTHKCHHS = g | = g £ S i 06pasoBa- KOCTh B TPYIOEMK
i AR IR RS TEIBHBIX yacax) OCTb B
KOMIIETEHIIUIA 2/ €83 z8x wacax)
A - S S =0 TEXHOJIOT Ul
R R alR 80 as
6 cemecTp
Pasnen 1 Mexannka HeroToHa
Tema 1.1 Cucremsl orcuera.. | 1 2 4 Jlexunn: 6..6.1(ctp.10-58) Pas6op
Kunemaruka.  basucHble  BEKTOpBHI. IpaxTnka: 6.6.2(ctp.7-8) peIiCHIs
KOHKPETHBIX
CKOpOCTh M YCKOPEHHE B JCKAPTOBBIX npiMepos
koopauHaTax. CKOpOCTh U YCKOPEHHUE B HHOMOILIBIO
OpPTOTOHAILHBIX KOOPJAMHATAX. TIpe3eHTALMH
Uy JOCKH
OIK-1 Tema 1.2 3akonsl HptoTona. Ilpunnumm | 1 4 4
MOIK-13. OTHOCHUTENbHOCTH [ ammiuesd.  3aKoH
M3MEHEHHUs] UMITyJIbCa CUCTEMBI. 3aKOH
M3MEHEHUS MOMEHTa UMITyJIbCa
CHCTEMBI. 3aKkoH W3MEHEHUS
KMHETHYECKOMN DHEPIUH. 3aKkoH
COXPaHEHUS YHEPTUH.
Tema 1.3 OxHomepHOe aBWKeHHME B | 1 2 4 Jexnunu: 6..6.1(ctp.62-94)
KOHCEPBATHBHOM TIOJIE. 3amaua Ipakruxa: 6.6.2(ctp.16-20)




[Inaaupyemsbie Bunpr yae6HOI paboTHI HanveHona-
(konTpommpye- KonraxTHas HHe ucnonb- | Peanusamus Hagr;:%
MEIE) pe3yJIbTa- pagora ; 3YEMBIX aK- B PAMKAX {1 haGoTa
ThI OCBOCHHS E = THBHBIX 1 TIpAKTIHEC HHOTO
OIIK n HaumenoBanue tem 3 = ] § Bun CPC HHTEPAKTHB- Kon 37IEeKTPOHH
Q Z g £ 3 S5 hix TOZITOTOBKH | ' Kypca
VH/IUKATOPBI AREAEE R (tpynoem- |0 Ceni
JOCTYDKCHHUS S| = 2|8 B § = - obpazosa- KOCTb B Y
o = & E|2E S50 TEJILHBIX OcTb B
KOMIIETeHIIN I £2le 8|8 g =8& Hacax) qacax)
= g = é‘ 3 (3 s 9 TEXHOJIOTHI
Kemutepa. IIepBbIe VHTEIrpaJbl.
Pemrenue 3amaun Kertepa.
Hroro no pazaeny 1 3 8 12
Pa3nen 2 VYpaBHeHus Jlarpanxa
Tema 2.1 I'omoHoMHbIe CBsi3H. CHIIBI 1 2 4 Jlexuun: 6..6.1(ctp.197-201) Pas6op
IMpakruka: 6.6.2(ctp.29-32) peneHus
peakiuy. BupTyanbHbie nepeMerieHus. KOHKPETHEIX
W ieanbHbIE CBS3H. IpUMEPOB ¢
Tema 2.2 MeTOJT HEOTIPEIETEHHBIX 2 3 4 Jlexunnu: 6..6.1(ctp.206-229) TOMOIIBIO
o . _ IIpe€3€HTaluu
MHOKHTeel Jlarparsa MpakTuka: 6.6.2(ctp.29-32) HF; e
Tema 2.3 [Tpunuun /I’ Anambepa- 1 1 4 Jlexunnu: 6..6.1(ctp.206-229)
Jlarpamxa Mpakruka: 6.6.2(ctp.29-32)
Tema 2.4 O000IIICHHBIE KOOPAUHATHI. 1 2 4 Jexunnu: 6..6.1(ctp.206-229)
I/I((j)ﬁlliis Vpasuenus Jlarpanska BTOpOro poja. Hpakraka: 6.6.2(c1p.29-32)
| O6OOIEHHBIE UMITYJIBC U DHEPTHS
Tema 2.5 OG00ICHHBIE UMITYJIEC H 1 1 4 Jlekmmu: 6..6.1(ctp.237-248)
sueprus. [Ipuanun ['aMuibToHA. Hpaxruka: 6.6.2(ctp.29-32)
Htoro no pasgeny 2 6 9 20




[Inaaupyemsbie Bunpr yae6HOI paboTHI HanveHona-
(konTpommpye- KonraxTHas HHe ucnonb- | Peanusamus Hamuetion
MbI€) pe3yJIbTa- paGota gE syeMBIX aK- ppaviax | :;;g; -
ThI OCBOCHHS E = THBHBIX 1 TIpAKTIHEC HHOTO
OIIK n HaumenoBanue tem o 3 E ol B § Bun CPC HHTEPAKTHB- HOZ[:O(?[IZBKI/I 37IEeKTPOHH
UHIUKATOPbI g % § g g E é g HBIX (pynoem- | OTO Kypea
- = -
JOCTYKEHHUS = g Z| B E é E : obpasoBa- KOCTb B (Ti}éigiMK
= =
KOMITETEHIHi AR 2 5 S g9 TENBHBIX qacax) uacax)
= g = é‘ s S 29 TEXHOJIOTHI
Pa3nen 3 Kanonnyeckne ypaBHeHus ['amuinbTOHA.
Tema 3.1 [IpeoOpazoBanus JIexkanpa. 1 1 Jlexuun: 6..6.1(ctp.384-394) Pastop
T aMIIETOHHMAH IMpakruka: 6.6.2(ctp.16-20) peneHus
KOHKPCTHBIX
IIpUMECPOB C
Tema 3.2V paBHenus ['aMuiIbTOHA. 1 2 2 Jlexuun: 6..6.1(ctp.384-394) HEMOHI;MO
Cko0Oku Ilyaccona. PacimpenHoe Hpakruka: 6.6.2(ctp.16-20) npe3eHTaIum
OTIK-1, (az0BOE MPOCTPAHCTBO. Hy pocku
HNOIK-1.3.
HuTerprpyeMocTh raMUIbTOHOBBIX
CHUCTEM
Tema 3.3 Kanonuueckue 1 2 3 Jlexuun: 6..6.1(ctp.384-394)
npeoOpa3zoBanus. JJnaronanu3anus Hpakraka: 6.6.2(c1p.16-20)
I"'amunpTOHMaHA.
Tema 3.4 [IpUHIUI HAUMEHBIIIETO ACHCTBUS 1 4 3 Jlexnuu: 6..6.1(ctp.384-394)
Mpakruka: 6.6.2(ctp.16-20)
Hroro no pazgeny 3 4 9 9
Pa3znen 4 Teopus [amunbrona - Akodu
Tema 4.1 Ypasuenus ['amuibrona-Ixoon 2 3 4 Jlexmn: 6..6.1(ctp.399-449)
MpaxTuka: 6.6.2(ctp.16-20)




[Inaaupyemsbie Bunpr yae6HOI paboTHI Hamverosa-
(xouTponupye- KourakrHas HUe uclonb- | Peammsarus Hagr;:%
MBIE) pe3yJbTa- pagora é 3yeMbIX aK- B paMKax 6
_ = B | paspaGora
ThI OCBOCHHSI: g5 THBHBIX 1 mpaxTiee Horo
OIIK u HanmenoBanue TeM Z 2 ] 2 Bun CPC HUHTEPaKTHB- Kont 37IEeKTPOHH
2| E g% ] S 5 eI TO/IrOTOBKH | Kypea
VH/IUKATOPBI AREAEE R (tpynoem- |0 Ceni
JOCTYDKCHHUS S| = 2|8 B § = - obpazosa- KOCTb B pyn
i AR EEES TEIBHBIX yacax) OCTb B
KOMITETCHUUN 2l e g| s g =&K& qacax)
= g = é‘ s S 29 TEXHOJIOTHI
Tema 4.2 MeTo pa3aeneHus 1 3 4 Jexunn: 6..6.1(ctp.399-449) Pas6op
IepEMEHHBIX Mpakruka: 6.6.2(ctp.16-20) peLICHUS
KOHKPCTHBIX
— - IPUMEPOB  C
OLK-1 Tema 4.3 [lepeMeHHBIE ICHCTBHS YTOJI. 1 2 4 Jlekmmu: 6..6.1(ctp.399-449) HEMOH?MO
I/IOHK-l.,S. IMpakruka: 6.6.2(ctp.16-20) NpeseHTAIHH
U Y JTIOCKH
Hroro no pazaeny 4 4 8 12
HUTOI'O IO JIUCHUIIJIMHE 17 34 53
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5. TEKYIIAN KOHTPOJIb YCIEBAEMOCTHU M NPOMEXYTOUYHASI ATTECTALIUA 11O
HUTOT'AM OCBOEHMA JTUCHUIIJINHBI.

5.1. TunoBkie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIE MAaTEPUAJIBI, HeOﬁXOIII/IM])Ie JJIsE ONEHKHU 3HaHHﬁ, yMeHl/Iﬁ
M HABBIKOB U (HJIPI) OInbITA NEeATCJIBbHOCTH

IIpumepHasi TeMaTHKA KOHTPOJIbHBIX PadoT:

1. Pemienne ypaBHeHuil HproTOHA JU1sl pa3iMyuHbIX CUCTEM.

2. BeiBoa u penienue ypasHeHui Jlarpanska uis pa3inyHbIX 0ObEKTOB.
3. BeiBo 1 pemenue ypaBHeHn Hpr0TOHA /U1 pa3iIu4HBIX 0OHEKTOB
IIpumepsl 3a1aHU K KOHTPOJLHBIM padoTam

B

o o (04
1 .Haiitu TPACKTOPHUIO MATEPHUAJIIBHOU TOYKH U €€ CMCUICHUE B II0JIC U=—-+ -
rr

. L o
2. 3apsn asuxercs B noie E = Ejsin—n, snexTpuueckoro oHgynsaropa. B HayanbHbIM MOMEHT
a

spemenn T(0) =0, V(0) =V,n, . Haiitu 3aKkoH ABIOKCHNUS 3apsia.

3. Onpenenuth GyHKIUIO ['aMUIbTOHA aHTAPMOHUYECKOTO OCHMILIATOPa, QpyHkius Jlarpamxka

KOTOpPOTO
.2 2,2
x> w’x .
L="—-— —ax® + pxx’.
2 2

4. Haittu  uwHTErpansl  JBWKEHMs, €CIM  BHJ  JICUCTBUS HE  MEHSETCA  IpH:
a) MPOCTPAaHCTBEHHOM CIBHUIre, 0) IOBOPOTE, B) CABUIE Hayajga OTCYETA BPEMEHH, T) BUHTOBOM
CIBUTE.

Hepeqeﬂb BOIIPOCOB, BBIHOCUMBIX HA MMPOMEKYTOYHBIC aTTECTALIUIO

ITosiHblii epevyeHb BONPOCOB /1Jisl MOATOTOBKH K 3a4eTy ¢ OLeHKOM
[Tpeobpa3oBanue "anunes.
Bropoit 3akon HeroToHa.
3aKOH N3MEHEHHUS UMITYJIbCA CUCTEMBI.
3aKOH N3MEHEHHUS MOMEHTA UMITYJIbCA CUCTEMBI.
3aKOH COXpaHEHMsI SHEPTUU.
OpnHoMepHOE ABM)KEHHE B KOHCEPBATUBHOM IIOJIE.
3anava Kemiepa. IlepBblie nnTerpas.
Pemenne 3anaun Keruepa. J[Bu:keHUE 1O 3JUIHTIICY.
VYcnoBue cynecTBOBaHUs MIEPBOTO UHTETPAJIa ABHKEHUS.
. 'o110HOMHBIE ¥ HETOJIOHOMHBIE CBSA3H.
. Meton HeonpeieneHHbIX MHOXKHTENEHN Jlarpanxka.
. Hpunnun 1’ Anambepa — Jlarpanxa.
. Crenenu cB0OOIbI M 060OIIIEHHBIE KOOPAMHATHI.
. YpaBHeHue Jlarpanxa BTOpOro posa.
. O6001IeHHBIE UMITYJIBC U DHEPTUSL.
. 3aKOHBI COXpaHEHUs U CBOWCTBA CUMMETPUHU IPOCTPAHCTBA U BPEMEHHU.
. IIpeoGpazoBanus Jlexanapa. ['aMuiabToHHAH.
. YpaBuenus ['amunbrona. CxoOku [lyaccona.
. PacmmpenHoe ¢a3zoBoe MpocTpaHCTBO.
. UaTerprpyemMocTh raMUIIbTOHOBBIX CUCTEM.
. @azosblil noToK. Teopema JInyBuins.
. [IponzBosmye GyHKIINNA KAHOHHYECKUX MPeoOpa3oBaHmi.
. Jluneiinple kanoHHYeckue npeoOpa3oBanus. /naronanuszanus ['aMuibToHNaHa.
. Ypasuenue ['ammnpToHa — SIKOOM.

CoNoOAWNE

NMNNNNNNRPRPRREPERRERRERRERE
EWNRPOOWONOUDNMWNEREO
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25. MeTton pa3aeneHust IepeMEHHBIX.
26. IlepemeHnHbIe IEHCTBHE - YTOJL.

27. MeTo1 XapaKTEPHUCTHK.
28. Meronx ®oxka.

29. Masple TIOBOPOTHI.
30. Bpamatonuecs cucremsl orcuera. Cuibsl Kopuomnuca.
31. KoopauHatel TBEpAOTO Tea. YTbl Ditepa.

32. IIpencraBneHre MaJIbIX TTIOBOPOTOB BEKTOPAMH.

33. YrnoBas ckopocTh. CKOPOCTh M YCKOPEHHE YacTHIl TBEPAOTO Tela.
34. lunaMuveckue nepeMeHnble. TeH30p nHepuuu.
35. TBepaoe TeI0 ¢ OAHON HETOABHMKHON TOUKOM.
36. PaBHOBECHE TBEPAOTO TEINA.
37. YpaBueHnus Ditnepa.

5.2. OnucaHue mnokasarejied u KPUTECPUEB KOHTPOJIA YCHEBAEMOCTH, OIMMCAHME IIKaAJ

OICHUBAHUSA

Jlyist OLIeHKW 3HAaHWH, YMCHHM, HaBBIKOB M ()OPMUPOBAHHS KOMIICTCHIIMH 110 JUCITUTUTHHE
NpUMEHSETCS OAJTPHO-PEHTUHTOBAsI CUCTEMa KOHTPOJIS M OIICHKH YCIIEBAEMOCTH O00YyYaroIInuXCs
ouHO# (opmbl. OcHOBHBIE TpeOOBaHUS OAUTLHO-PEHTHHIOBOM CHUCTEMBI IO IJUCIUIUIMHE WU
IIKaJia OIICHUBAHUS MTPUBEICHBI B TAOJIHIAX 5 - 7.

Tabmuma 5 — TpeGoBanus 0aIbHO-PEUTHHTIOBOM CUCTEMBI MO TUCIUILUIMHE

MakcumanbsHbIe
Konmuect | Gammsr 3a JomnonaurensH I tpadubie
Bret pador BO noasus paGoter | CPOKH BBIIOIHEHHS bIe OB Oasuib
TOJBHUJIOB MOJIBUJIOB pabOThI
paGoThI 1 2 3a HapylleHue
CPOKOB
KonTponsHbIe paboThI Ho+43als Ho-43al
2 10 10 Mapr, anpens CPOK CIIaHHYIO paboty
paboty
JlaGopatopHbie paboThI 6 5 Gamion B teuenun Jo +4 Ho -4
ceMecTpa
BoinonHeHue J1oManiHux 5 ITo 4 6annaza 1 B Teuenun Jo +1 oOamma | Jlo -1 Gamia 3a
3a/1aHuil paboty ceMecTpa 3a 1 paboty 1 paboty
[Tocemenue 3aHITHIA Jlo 0.25 6amna OtBet y nocku | Ilo -1 Gamny 3a
(yuactue B 0GCYXIAEHHUIX 16 3a 1 Hexeno eKeHeIeIbHO 1o +1 6amna 1 npomyck
3aj1a4)
OTBeT Ha dK3aMeHe 1 26 ceccns
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Ta6nnua 6 - KpI/ITepI/II/I OLICHUBAHUS PC3YyJIbTAaTa O6yLIeHI/IH 110 JUCHUIIIMHC M IIKaJIa ONCHWBAaHUA

Kputepuu onieHnBanus pe3ynbTaToB 00y4eHUS

Onenka Onenka Onenka Onenka
Konx n HaumeHoBanue
Kon n HHAMKaTOpa «HEeYHOBJICTBOPHUTEILHO» «yIOBJIETBOPUTEIBHOY / «xopomo» / «OTIANYHO» /
HaNMCHOBAHME JOCTHIKCHHS | «He 3a4TeHO» «3a4YTCHO» «3aYTCHO» «3aYTCHO»
KOMIICTCHIIMH -540, -700 -8R0, - 0
0 KOMIICTCHIIHH 0-54% 55-70% 71-85% 86-100%
OT MaX peUTUHTOBOM OT MaX peUTUHIOBON OLIEHKHU OT MaX peUTUHTOBOM OT MaX peUTUHTOBOM
OLICHKH KOHTPOJIS KOHTpPOJIA OLICHKH KOHTPOJIS OLICHKH KOHTPOJIS
OIIK-1. Cnoco6en | MOIIK-1.3. N3noxenne yueGHOTo dparMeHTapHsbIe, 3Haer Marepual Ha | Imeer riyOokue 3HaHMSA
IPUMEHATH 3HaHME | Bhripiser MaTepruaiga OECCHCTEMHOE, | IIOBEPXHOCTHBIC 3HAHUS | JOCTATOYHO XOpOILLIEM | BCETO marepuana,
(byHraMeHTaNBHOW | ECTECTBEHHOHAYUHYIO | peromHOe, HE MOXET | OCHOBHBIX pas3ziesoB | ypoBHE; MPEICTaBISIECT | MOHUMAET CTPYKTYpPY
MAaTCMaTHKH M | CYWHOCTb  NPOGIEM, | ¢dyoyMyIHPOBATL OCHOBHbBIE | MaTEMATHUYECKOH (PH3HKL. OCHOBHBIE 3a]a4¥ B PaMKax | JMCLUILUIMHEL OCBOWJI
€CTCCTBCHHO- BO3HHKAIOIIHUX B XO0AC o
. TOJIO’KEHUS JUHaMHKH | V3510’keHNE TOTy4YeHHBIX [IOCTAHOBKH LieNel U BbIOOpa | HOBaLIMM  JIEKIHOHHOTO
Hay4HBIX npodecCUuOHATBHOM .
Herotona u  Jlarpanxa. | 3HaHUH HETOJNHOE, OAHAKO 3TO | ONTUMAJIBHBIX CIIOCOOOB HX | Kypca IO CPaBHEHUIO C
JUCHUIIINH npu | ACATCIIbHOCTH, 3 6 o ..
peleHHH 3amad B | ucromesyer syt mx | SATPYHACTCS € DEIICHHEM | HE MPENATCTBYET YCBOCHHMIO | JOCTHIKEHMS. Y4eOHOH  JIUTEpaTypoi;
061acTH peleHus muddepeHnnanbHbIX MOCIEAYIOIET0  MaTepHaa. U3II0)KEHUE TIOYYEHHBIX
€CTECTBEHHBIX HAYK cOOTBeTCTBy}OmHﬁ ypaBHCHI/Iﬁ B HOHYCKH.IOTCH OTACJIIBbHBIC 3HAHUN IIOJIHOC,
u MHKEHEPHOH | €CTeCTBEHHOHAYUHbI | OOBIKHOBEHHBIX CYILIECTBEHHbIE omuoKH, CHCTEMHOE; JIOIIyCKaITCs
TPAaKTUKE ammapar M METOAB! | IIPOU3BOJHBIX, YTO | UCTIPABICHHBIE C ITOMOIIBIO eIMHUYHbBIE OIINOKH,
ONTHMAIIBHOT'O MPENATCTBYET YCBOECHHUIO | MPEIoaaBaTes. CaMOCTOSATEIBHO
YUPABJICHAA MOCJICAYIOIIETO MaTepuasa HCIIPABIIsiEMbIC npu
cobeceI0BaHUM
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Tabmuma 7 — Kpurepun oreHuBaHus

Onenka

Kpurepun onennBanus

Bricokuii ypoBeHb

«5»

(oTmH4HO)

OLICHKY 3aCIy)KUBAaeT OOYYarOIIMiCs, OCBOUBIIWI 3HAHUS,
YMEHUS, KOMIETCHIUH U

BBINIOJIHUBIINM BCE 3agaHusd, MpPEAyCMOTPCHHBIC y‘l€6HI)IM IJIaHOM Ha

KOTJIIMYHON
TEOPETHUECKHA MaTepuall 0e3 TpoOeIoB;
BBICOKOM Ka4eCTBCHHOM YPOBHE; MPAKTUYECCKUE HABBIKH MPOQECCHOHATLHOTO
MPUMEHEHHUS] OCBOCHHBIX 3HAHHN COPMUPOBAHEI.

Cpennuii ypoBeHb
«4»

OIICHKY «XOPOIIO» 3aCITy’)KUBaeT OOYYArOIIUNACS, MPAKTUYCCKA MOTHOCTHIO
OCBOWBIIIMI 3HAHWA, YMEHHs, KOMIIETEHIIMH W TEOPETHYECKHH MarepHal,

(xopomo) y4eOHbIC 3a/laHusl HE OLICHEHBI MAaKCUMaJIbHBIM YHCIOM 0alllIOB, B OCHOBHOM
c(hopMHPOBaJ MPAKTUICCKUEC HABBIKH.
[Toporossrit OIICHKY «YyHOBJIETBOPHUTEIbHO» 3aCly)KUBAET OOYYarOIIMICs, YaCTUYHO C

YPOBEHB «3»

Hp06eHaMI/I OCBOMBIIIHI 3HaHUA, YMCHUSA, KOMIIECTCHIUU U TCOpCTI/I‘IeCKI/Iﬁ

(ymoBieTBopHTENb- | MaTepuall, MHOTHE yueOHbIC 3a/1aHus OO HE BBIMOIHWII, JUOO OHU OLICHECHBI

HO) YUCIOM Oa/UTOB OJNIM3KMM K MHUHHMAaJIbHOMY, HEKOTOpBIE TPAKTUYCCKUE
HaBBIKU HE C(HOPMHUPOBAHBIL.

MuHuManbHbIA OLICHKY «HEYAOBJIETBOPHUTEIHLHO» 3aCIyKMBAET O0YYaIOIIUICS, HE OCBOMBILIHHA

YPOBEHB «2»
(HeymoBIETBOPH-

3HAHUSI, YMEHHS, KOMIICTCHIIUH U TEOPETUICCKUI MaTepual, yueOHbIe 3aJaHus
HE BBIIOJIHWI, IPAKTHYECKUE HABBIKU HE C(POPMHUPOBAHBIL.

TCJIBbHO

6. YYEBHO-METOJMWYECKOE OBECIIEYEHHME JUCIUITJINHBI

6.1. YueOHasi 1uTepaTtypa

6.1.1 OuabxoBckmii, U.HM. 3anaun mo TeopeTHUECKOH MeXaHUKU I (U3UKOB: *yueOHOe
noco6ue g By3oB / U. U. Onbxosckui, 1O. I'. [TaBnenko, JI. C. Ky3bMeHKOB. - 2-¢ U311. | HCTIp.
- CIIG. : Jlansb, 2008. - 400c. : ui. - (YueOuuku st By30B. CrieninalibHas IUTEpaTypa).

6.1.2 OabxoBckuii, U.U. Kypc Teopernmueckoid MexaHWku i (PU3MKOB. *ydeOHOe mocobOue
s By3oB /| LW, OnbxoBckuid. - 4-e uza. - CII6.: Jlans, 2009. - 576¢.: ui. - (YueOHukn st
By30B. CrienasibHas JIMTeparypa).

6.1.3 MyaranoBckuii, B.B. Kiiaccuueckass mMexanuka: *yueOHoe mocobue st By3oB / B.B.
MyntaHoBCKHiA. - 2-¢ u31.; nepepad. - M.: Ipoda, 2008. - 384c.: uin. - (Beiciiee oOpa3oBanue;
Kypc Teoperuueckoii pusukn).

6.1.4 OuabxoBckmii, U.U. Kypc Teopernueckoii MexaHuku s (u3ukoB / [DIeKTpOHHBIC
tekcToBbie qanubie] / .M. OiapX0BCKuit: yueOHUK 1Ist By30B. - 3-¢ 3. - M.: 1978r. - 5756¢.

bubnuoreunsiit GoH YKOMIUIEKTOBaH NEeYaTHBIMHM W3JaHUSAMU U3 pacueTa He MeHee 0,25
HK3EMIUIApA KaXJOro U3 M3/JaHUM, yKa3aHHBIX BbIIIE Ha KaXKAOro OOydYarollerocs U3 yucia
JIMII, OJTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOIIYIO JUCIUILUIUHY (MOIYJIb).

6.2. MeTonu4eckue yKa3aHusl, peKOMeHIAUN U IPyrue MaTepuaJbl K 3aHATHAM
6.2.1 JluHeiiHble W KBa3W/IMHeliHble YPaBHEHUS] B YACTHBIX NPOM3BOAHBIX IEpPBOIo
nopsiika [TekcT M 3JIEKTPOHHbIE TEKCTOBBIE JaHHbIe]: #MeTO. yKa3. K MPaKTHYECKUM
3aHATUSAM 1O JAucl. ''YpaBHeHMs Maremarndeckoil ¢usuku'’, "Teopus ynpasienus",
"MopaenupoBanne cucteM u - mporeccoB”, "MaremaTtuueckoe MojaenupoBaHue' s
oOyuaromuxcs HarpasieHus: noarotoBku OakanaBpoB 01.03.04 ounoit ¢popmbl 00yueHUs U 1O
muctl. "Matemartuka” Uit 0Oydaroniuxcs HaIpaBJieHWH moarotoBku OakamaBpo 09.03.02,
15.03.04 Bcex dpopm obyuenus / Coct. A.H. Jlobaes, H.M. Borocnosckas. - H.Hosropon, 2021.
6.2.2. DaemMeHTHI Teopuu mojsi [TekecT W IJIEKTPOHHBIE TEKCTOBbIE JaHHbIE]: METOI.
yKa3aHus 10 JUCHUIUIMHE «MaTteMaTuka» [uii OOY4YalolIMXCsi HArpaBJICHUH IOJTOTOBKU

14



01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex d¢opm
ooyuenust / JAIIN HI'TY; cocr.. HM. Borocnosckas, A.H. Jlob6aes, N.}FO. Xapuronosa.—
Izepxunck, 2018. — 35 c.

6.2.3 Psaabl. yueOHOe mocobue mius By3oB / H.M. borocmosckas, A.H. Jlob6aes, WN.IO.
Xapuronosa, C.1. Bnosun; Hwxkeropoa. I'oc. ya-T um. P. E. AnekceeBa. - H.Hosropon, 2020.-
105 c.

6.2.4 Meroguueckue pexomenmanuu g [IIIC mo opraHu3anum camMOCTOSTEIBHOW pabOThHI
CTYJICHTOB I10 AUCIHIUINHE «YPaBHCHHSI MATEMaTHICCKOM (PU3UKU» JIJIsl CTYICHTOB HANPaBICHUU
231300 «IIpuxmannas maTemMaTuka» npoduis «MaTemMaTHYeCKOe MOJCIUPOBAHUE B DKOHOMHKE
u texHuke»; HanpasieHus 100100 «Cepsuc» mpoduns «MH(bOpMAIMOHHBIN CEpBUC» OYHOU
dopmel 00yuenus / Coct. A.H. Jlob6aes. — H.Hosropox, 2013. - 12 c.

7 HTH®OPMALMOHHOE OBECIIEYEHUME JUCHUIIJINHBI

Y4eOHbIii mpouecc 1O  JUCHUIUIMHE  OOEcreueH  HEOOXOAUMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJHO PACIpPOCTPAHIEMOro MPOrPaMMHOIO OOECHEYeHHUs, B TOM YHUCIE
OTEYECTBEHHOI'O TMPOM3BOJACTBA (COCTAB MO JUCIMILIMHE ompenaesieH B Hactosiied PIIJ] wu
HOJJICKUT OOHOBJICHHUIO TPH HEOOXOJMMOCTH).

7.1. Ilepeyenb HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

JIMCIMIUIMHA, OTHOCHTCSA K TPYIIE MUCIMILINH, B paMKaX KOTOPBIX IMPEaNojaractcs
UCIIOJIb30BaHUE HHPOPMAIIMOHHBIX TEXHOJIOTUI KaK BCIIOMOTaTeIbHOTO HHCTPYMEHTA.
WHpopMannoHHbIE TEXHOJOTHH TIPUMCHSIOTCS B CIICAYIONMX HAIPABICHUSAX: IIPH MMOATOTOBKE H
oOpMIICHHH OTYETOB O JabOPATOPHBIX pPabOTaX, BHITOJHCHHH 3aJaHHK IS CAaMOCTOSATEIILHOM
paboTHL.

Tabmuua 8 — [1epedeHs 3EeKTPOHHBIX OMOIHOTEYHBIX CUCTEM

Ne HaumenoBanne 9bC Cebuika k 9BC
1 | KoHCy/bTaHT CTyICHTA http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | BupryansHas kawkHas nonka HTB HI'TY | http://cdot-nntu.ru/snexrponnas_6ubinoreka
4 | Uudopmanmonnas cucrema "Exqunoe okno | http://window.edu.ru/
JocTyna K o0pa3oBaTeabHbIM pecypcam’

7.2. TlepeyeHb JIMIEH3HOHHOTO M

CBOOOIHO PACNPOCTPAHSIEMOT0 MPOTrPaAMMHOTO

06ecneqeﬂnﬂ, B TOM YHUCJIE€ OTCIYECCTBCHHOI'0 IMPOU3BOACTBA, HE00X0AMMOr0 JJIs1 0CBOCHMS

JAUCHUILIMHBbI
Tabmuua 9 — [IporpammHoe obecrieueHue
No IIporpammHoe obecrieueHne, UCTIOIb3yeMOe B [IporpammuOe obecrnieueHre CBOOOTHOTO
/i YHUBEPCUTETE Ha IOTOBOPHOI OCHOBE pacupoCTpaHEHUs
1 Microsoft Windows 10 (momnucka MSDN | Adobe Acrobat Reader
700593597, mnoamucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

or 19.12.2011)

2 Microsoft office 2010 (JTumensust Ne 49487295

OpenOffice https://www.openoffice.org/ru/

4 Koncynpranr [1roc

PTC Mathcad Express
https://www.mathcad.com/ru
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/
https://www.mathcad.com/ru

IlepeyeHb coBpeMeHHBIX MPO(eCCHOHATIBLHBIX 023 TaHHBIX 1 HHGOPMAIMOHHBIX
CIPABOYHBIX CHCTEM

B tabnume 10 ykazan mepeueHb MpogeCCHOHATBHBIX 0a3 MaHHBIX M WH()OPMAIMOHHBIX
CIPABOYHBIX CUCTEM, K KOTOPBIM o0ecrieueH AocTyi (yaaaeHHbIH J0CTy).

Ta6muma 10 — [TepedyeHb cOBpeMEeHHBIX MPO(HECCHOHATBHBIX 0a3 TaHHBIX

1 MTH(QOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

Ne HaumeHnoBanue npodeccronanbHol 0a3bl JaHHBIX, Joctym k pecypey (YAaleHHbIH OCTYII ¢ yKa3aHHEM
1'[/1'1 HH(lJOpMaHPIOHHO-CHpaBO‘IHOfI CHCTCMbI CCI;IJ'IKI/I/I[OCTyH M3 JTOKaJIbHOM CeTHu yHI/IBepCI/ITeTa)
1 2 3
1 | Basa IaHHBIX CTAHIAPTOB 1 PErIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJAPT /[home/standarts
2 Iepetens npoeccuonambHEIX 6a3 MaHHEIX 1 https://cyberpedia.su/21x47¢0.html
I/IH(l)OpMaHI/IOHHI)IX CIIPAaBOYHBIX CUCTEM
WHCTpyMEHTHI U BeO-pecypehl s BeO- https://techblog.sdstudio.top/blog/instrumenty-i-
3 ; .
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CrnpaBouHas IpaBoBas cucrema .
4 JOCTYTI U3 JIOKAJTbHOU CETH
«Koncynprantllmoc»

8 OBPA3OBATEJIBHBIE PECYPCBI JJis1 HTHBAJINAOB U JIUII C OB3

B tabnune 11 ykasaH nepeueHb 00pa3oBaTENbHBIX PECYPCOB, UMEIOLMIMX (OPMBI, aJanTHPOBAHHBIE K
OTpaHMYEHUSIM MX 370pOBbs, a TaKKe CBEJCHHS O HAIMYMH CIELHUAaJIbHBIX TEXHUYECKHX CPEACTB OOy4YeHUs
KOJUIEKTHBHOTO ¥ MHIUBHYaIEHOTO [TOJIb30BaHHMSI.

Tabnuna 11 — O6pazoBatenbHble pecypchl Uit UHBanuAoB u jui ¢ OB3

No Tlepeuens 0Opa3oBaTEIBHBIX PECYPCOB, CBenieHUs 0 HATMYUU CTIEHUANBHBIX TEXHUYECKHX
HpI/ICHOCO6JICHHLIX JUIL UCTTIOJIB30BAHUSI UHBAJIMAMHU U CpCHCTB 06y‘{CHI/IH KOJUICKTUBHOI'O U I/IH,I(I/IBI/IZ[yaHLHOI‘O
mnamu ¢ OB3 MOJIE30BaHHS
1 | OBC «KOHCYIbTaHT CTyICHTa» 03BYYKa KHUT U yBeJIHYEeHHUE mpudTa
CIIELIUATIbHOE MOOWIBHOE IIPUIIOKECHHUE -
SBC «Jlaup» VP
2 CHHTE3aTOpP PEYH, KOTOPBIN BOCIIPOM3BOIAUT
TEKCTHI KHUT U MEHIO HABUTALIUU
3 | OBC «¥Opaiit» BepCHsl s cTaOOBUISIIINX

Cornacao ®@enepampHOMy 3akoHy 00 oOpazoanuu 273-®3 ot 29.12.2012 r. cr. 79, n.8 "[IpodeccronamsHoe
oOydeHHe W TpodeccCHOHaANbHOE 00pa3oBaHHE OOYYAOLIMXCS C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBBS
OCYILIECTBIISIOTCSL HA OCHOBE 00pa30BaTENbHBIX MPOrPaMM, aJalTHPOBAHHBIX NMPHU HEOOXOIMMOCTH Ui O0ydYeHUs
ykazaHHbIX oOydvaromuxcs' . AOII paspabareiBaeTcsi MO0 Ka)JOH HaNpaBJICHHOCTH NMPU HAJIWYUH 3asBICHHUN OT
00y4JaromumXxcs, SBISIOMUXCS MHBATHAaMH WK niiaMu ¢ OB3 1 n3bsBUBLINX keslaHHe 00 00yYEeHUH 110 JTaHHOMY
THUITy 00pa30BaTeNIbHBIX MIPOrPaMM.

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJINMOE
OCYIECTBJEHUA OBPA30BATEJBHOI'O TPOIECCA IO JUCHUITJIMHE

JJIA

Y4eOHbIe ayJUTOpPHU JJIsl MPOBEICHUS 3aHATHH 1O JUCHUIUIMHE, OCHAIEHBI 00OpYyIOBaHHEM U
TEXHUIECKUMU CPEICTBAMH O0YUICHUSI.

B tabumie 12 nepeunciieHbl:
- yueOHblE ayAWTOPUU IS TPOBEJCHHUS YYEeOHBIX 3aHATHUH, OCHAICHHBIE OOOPYJIOBaHUEM H
TEXHUIECKUMU CPEICTBAMH O0YUCHUS,
- TIOMEMICHUS TSI CAMOCTOSTEIHFHOW PabOThI 00YJArOIIIXCs, KOTOPhIE OCHAIIEHB KOMITLIOTEPHOM
TEXHUKOW C BO3MOXHOCTBIO IOJAKIIOUEHHUS K cetu «VMHTepHeT» W obOecriedeHneM J0CTymna B
AJIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa3zoBaTenbhyo cpeny JIU HI'TY.
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Ta6mmia 12 — OcHaEeHHOCTh ay IUTOPHI M IIOMEIIEHUN JIsl CAMOCTOSATEILHON paOOThI

06yanOIJ_II/IXCSI 10 JUCHUIIIIMHC

Ne HaumenoBanue OCHaIIIeHHOCTL ayZ[I/ITOpI/Iﬁ HepequL JIMOEH3UOHHOTO MPOrpaMMHOI0
ayIUTOPUHN U IOMEIIEHUI MIOMEUIEHUI U TOMEIIEHUH 115 obecrieycHHUS.
JJIL CaMOCTOSITSIIbHOMN CaMOCTOSITEIbHON paGOTLI PexBu3uThHI TNOATBCPIKAAIOUICTO JOKYMCHTA
paboTsl
1 1433A Aynuropust s | Kommuiext nemonctparuonsoro | o Microsoft Windows 10 Jlomarunsis
JIEKIIMOHHBIX U obopyaoBaHUS: (mocraBka c 1K)
npakTrueckux 3anstuil | 11K, ¢ BeIxogom Ha * LibreOffice 6.1.2.1. (cBoGoaroe I10)
Hrmxeropoackas 0071, T. | My/ITbTHUMEIHHHBI IPOCKTOP, HA | o Foxit Reader (cBoGoanoe I1O);
JI3epKUHCK, YII. 6aze Intel Pentium G4560 3.5 e 7-zip s Windows (cBo6ommoe I1O)
laiinapa, x. 49 I'riy, 4 16 O3Y, monurop 20° —
lmrr.
MynbTUMEIUMHBINA TPOEKTOP
Epson- 1 wr;
Okpan — 1 mir.
2 1234 KommuiexT nemoncrpanuonnoro | ¢ Microsoft Windows 10 Jomarinss
Hayuno-Texandeckas obopyaoBaHUS: (mocraska c 1K)
oubnuoteka 11N IIK, ¢ BBIXOZIOM Ha * LibreOffice 6.1.2.1. (cBo6oanoe I10)
HI'TY, crynenyeckuii MyJ’ILTI/IMC[II/II\/'I}.II)II\/'I TIPOEKTOP, Ha | o Foxit Reader (coGoxnoe I10);
YUTAJIBHBIN 341, 6aze Intel Pentium G4560 3.5 e 7-zip st Windows (cBo6omoe I1O)
Huxeroponckas 00a., r. | I'ri, 4 I'6 O3V, monutop 20° —
J3epKuHCK, yII. lmrr.
laiinapa, x. 49 MynsTUMETUIHHBINA TIPOEKTOP
Epson- 1 mr;
Okpad — 1 mrT.;
Ha6op y4ueOHO-HarIsiIHBIX
OCOOMi
3 1443a xoMIbIOTEPHBII * TIK na 6a3e Intel Celeron 2.67 | * Microsoft Windows 7 (moamnucka

KJ1acc - OMEIICHUE AJIst
CPC, kypcoBoro
MPOEKTUPOBAHHS
(BBITIOJTHEHHST KYPCOBBIX
pabot), Hmxkeropoackas
0011., T. /I3epKUHCK, YII.
laiinapa, a. 49

I'Tn, 216 O3V, mouutop Acer
17’ — 4 mr.

I1K moakaro4YeHsl K CETH
«HTEepHET» U 00ECIICUHBAIOT
JIOCTYTI B 3JICKTPOHHYIO
WH(GOPMAITOHHO-
00pa30BaTENIBLHYIO CpeILy
YHHBEPCUTETA

DreamSpark Premium)

» Apache OpenOffice 4.1.8 (cBoGoaHOE
10);

* Mozilla Firefox (cso6oamoe I10);

* Adobe Acrobat Reader (cBoGomnoe
110);

* 7-zip aist Windows (cBo6oaroe I10);
* Koncynprantllmtoc (I'TIJ Ne
0332100025418000079 ot 21.12.2018);

10 METOJUYECKHUE PEKOMEHJAIIUU OBYYAIOLIIMMCS ITO OCBOEHUIO JUCIIUITJIMHbI

10.1. OO6mme MeToaMYeCKHEe PeKOMEHAAUMH [Jisi O00y4alIIUXCS MO OCBOEHUIO
AUCHHUILINHBI, 00pa3oBaTeJbHbIe TEXHOJIOTHH

JlucuuiimHa

peanusyercs

mocpeaACTBOM

MIPOBCACHUA

KOHTaKTHOM  paboThl ¢

oOyyarormuMucs (BKIIOYas MPOBEACHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSATEIILHOM
paboThl 00YHYAIOIINXCS U TPOMEKYTOUHOHN aTTeCTAIUH.
KonTakTHas pabora: ayauTOpHAas, BHEAyJUTOpHAs, a TAaKKe MOXKET TPOBOJUTHCA B
AJIEKTPOHHON MH(OPMAIMOHHO-00pa30BaTelibHOM cpesie yHuBepcureTa (nanee - DMOC).

IIpenonaBanue

JAUCHUITIIMHBI

Belerca ¢

00pa3oBaTeNbHBIX TEXHOIOTHIA:
- 3HAKOMCTBO ¢ Marepuaiamu jiekiuii B cpeae MOODLE;

- IPOBEJICHUE KOHCYIbTAUN B KOH(pepeHIusx Z00m;

- 6aHHLHO'peﬁTHHFOBaﬂ TEXHOJIOTHUA OLICHUBAHU,

IMPUMEHCHUEM

CICNYIOIHNX  BHUJIOB
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[Ipu  mpemomaBaHwy  AUCHHMIUIMHBI  «Kitaccndyeckas  MEXaHUKa»,  UCIHOJIB3YIOTCS
COBpPEMEHHBIE  00pa3oBaTelIbHBIE TEXHOJOTHH, IO3BOJISIIOIIME TOBBICHTH  aKTUBHOCTH
00yYJarOIIUXCs IPH OCBOSHUHM MaTepHaja Kypca ¥ IPeI0CTaBUTh UM BO3MOXKHOCTh 3()(HEKTHBHO
pealin30BaTh 9achl CAMOCTOSTEILHONU PabOTHI.

Bechb JeKIMOHHBIN MaTeprall Kypca COINPOBOXIACTCS KOMIIBIOTEPHBIMU TPE3CHTALUSIMH,
B KOTOPBIX HArJIAJHO TMPEMOJHOCUTCS MaTepuaj pa3IndHBIX pa3/eJoB Kypca, UYTO JaeT
BO3MOXXHOCTh OOCYJIUTh MaTepuaj ¢ OOyYarOIIMMHKCS BO BPEMs YTCHUs JICKI[UH, aKTUBUPOBAThH
WX JIEATEIBHOCTh MPU OCBOCHHUH Marepuana. MaTepuansl JeKIUi B BUIC CIIAlI0B HAXOIATCS B
cBobomHoM goctyne B cucteMe MOODLE u MoryT ObITh NMOJNYYEHBI O YTEHHUS JEKIHH H
npopaboTaHbl 00YYAIOIUMUCS B XO€ CAMOCTOSITEIIBHON PabOTHI.

Ha nexknmsx W NpaKkTUYECKHX 3aHATHUAX PEATM3YIOTCS HWHTEPAKTHUBHBIC TEXHOJIOTHH,
MPHUBETCTBYIOTCS BONPOCHI U OOCYXKIEHUS, WCIONB3yeTCS JTUYHOCTHO-OPUEHTHPOBAHHBIN
MOJIXOJT, TEXHOJIOTHS paOdOThI B MAJIbIX TPYIIAX, YTO IMO3BOJISCT OO0YYArOIIMMCS IPOSBUTH e,
MOJTyYNUTh HABBIKM CAMOCTOSTEIILHOTO HW3YYCHUS MaTepuala, BBIPOBHITH YPOBCHb 3HAHUU B
rpyIme.

Bce Bompochl, BO3HHKIIHME TP CAMOCTOSTEIBHOW paboTe HaJ JOMAIHUM 3aJaHHCM,
NOJPOOHO Pa30UPAIOTCs HA MPAKTHUECKUX 3aHATHAX U JCKIHIX. [IpoBOIATCS MHIMBUIYaIbHBIC
U TPYNIOBBIE KOHCYJIBTAIIMH C WCIIOJIB30BAHMEM KaK BCTpeY C OOydJalomUMUCS, TaK |
COBPEMEHHBIX HH(POPMAIHOHHBIX TEXHOJIOTHI (dIIEKTPOHHAs moyTa, Z00m).

WuuuupyeTcsi akTUBHOCTh OOYYAOIIUXCs, TMOOIIPSETCS 3aJaHue JIFOOBIX BOIPOCOB IO
MaTepuaiay, MPaKTHUKYeTCS  WHAMBHIYaJbHBI OTBET Ha BONPOCH  OOydaromerocs,
PEKOMEHAYIOTCS METOABI YCIEIIHOTO CaMOCTOSATEIHPHOTO YCBOSHHUS MaTepualia B 3aBHCUMOCTH
OT YPOBHS ero 0a30BOM MOJTOTOBKH.

Jlist olleHKHW 3HAHWH, YMEHUH, HABBIKOB M YPOBHS CHOPMHUPOBAHHOCTH KOMIICTCHIIUU
NpUMEHSIETCS OAJTPHO-PEHTUHTOBAsI CUCTEMa KOHTPOJISL M OIICHKH YCIIEBAEMOCTH O00YyYaroIIuXCs
B IIPOIIECCE TEKYIIETO KOHTPOJIS.

[TpomesxyTodHasi aTTecTalus MPOBOAUTCS B (hopMe 3aueTa ¢ OIEHKOW C Yy4eTOM TEeKyIIeh
yCTIEBACMOCTH.

Pe3yabTaT 00yyeHus1 cunTaercsi cC()OPMUPOBAHHBIM HA MOBBHINIEHHOM YPOBHE, €CIH
TEOPETUYECKOE COJIEpPKaHWE Kypca OCBOCHO TIOJTHOCTRIO. [Ipwm yYCTHBIX coOecemoBaHUIX
0o0y4Jaromuiicss UCYEPIBIBAIOIE, MOCIEI0BATENIbHO, YETKO M JIOTUYECKH H3Jaraetr ydeOHbBIN
MaTepuaj; CBOOOJHO CHpaBISETCS C 3ajJadaMH, BONPOCAMHU W JAPYTUMHU BUIAMH 3aaHHI,
UCIIONB3YET B OTBETE JOIOJHUTENbHBIN MaTepuan. Bce mpemycMoTpeHHble paboueil yueOHOM
POrpaMMOM  3aJlaHHs BBITIOJIHEHBI B COOTBETCTBHHM C YCTAHOBJIICHHBIMH TPEOOBAHUSIMH,
oOydJaromuiics  crmocoOeH  aHAIM3WpOBaTh  MONYYCHHBIE  PE3yJbTaThl, MIPOSIBIISET
CaMOCTOSITEIILHOCTD IPH BBITOJIHCHUH 3aJaHUI.

Pe3yabTaT 00ydeHusi cuuraercss cGpOpMHPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIU
TEOPETUYECKOE COJIEpKaHWe Kypca B OCHOBHOM OCBOeHO. [Ipm yCTHBIX coOecemoBaHUSIX
0o0y4aromuiicss OCIeI0BaTeNbHO U3araeT yuyeOHbIN MaTepual; Mpu 3aTPYAHEHHUSX CHOCOOEH
MOCJIe HABOJISAIIUX BOIPOCOB MPOJIOJDKUTE 00CYKIIEHUE, CIIPABIISETCS C 33Ja4aMH, BOITPOCAMU U
JIPYTHMMH BHJIaMU 3aJlaHuM, TpeOyIoIUX MPUMEHEHHs 3HAHHI; BCe MPEAyCMOTpEeHHBIe paboueit
y4eOHOM MPOrpaMMOi 3a]JaHUS BBIIIOJTHEHBI B COOTBETCTBHUH C YCTAHOBJICHHBIMU TPEOOBAHHSIMH,
oOydaromuiics  cmocoOeH  aHAIM3WpPOBaTh  IOJYYCHHBIE  PE3YJIbTATHI; MPOSIBISIET
CaMOCTOSITEIILHOCTD IPH BBIMIOJTHCHUN 33JTaHUH

PesyabTaT 00yueHusi cuuraerci HecOpPMHPOBAHHBIM, €CITU OOyYAIOIIUNCA TIpU
BBHITIOJTHCHUH 3a/IaHUH HE JIMOHCTPUPYET 3HAHWW ydeOHOro Marepuaja, JOMyCKaeT OIIMOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHCHHUSMH BBITIONHSAET 3aJaHUsl, HE JIEMOHCTPUPYET
HEOOXOIUMBIX YMEHHH, Ka4eCTBO BBITIOJHEHHBIX 3aJaHHA HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUSM, KaueCTBO WX BBIMIOJHEHUS OIEHEHO YHMCIOM OalllIOB HUXKE TPEX IO OIEHOYHOM
CUCTEME, UTO COOTBETCTBYET JIO TIOPOTOBOMY YPOBHIO.
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10.2. MeToanuyeckue yKa3aHus 1JIsl 3aHATHI JIeKIMOHHOT0 THIIA

JIeKMoHHBIN KypcC MpeanoiaraeT CUCTeMaTU3MPOBAHHOE U3JI0)KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IJlaHA. B XoJe JIeKIMOHHBIX 3aHATUNA PACKPBIBAIOTCS 0a30BbIE BOMPOCHI B
paMKax KakIoW TeMbl AUCHHUILIHHBI (Tabmuna 4). O003HAYalOTCs KIIIOYEBBIE ACIEKTHI TEM, a
TaKk)Ke JICJAIOTCS AaKIICHTHI Ha Hawboyiee CIIOKHBIE W BaXKHBIC TOJOXKCHHUS H3y4aeMOro
Marepuana. MaTtepuaibl JEKIHHA SBIISIOTCS OMOPHONH OCHOBOM ISl TOATOTOBKHA OOYYArOIIUXCS K
MPAKTUYECKUM 3aHATUSM W BBIMOJTHECHUS 3aJaHU CaMOCTOSTEILHON pabOThl, a Takke K
MEpOIPHUATHAM TEKYIIEro KOHTPOJS YCIEBAEMOCTH U IMPOMEKYTOYHOM AaTTECTAlMu 110
JHUCIUILINHE.

10.3. MeToauuyeckue YKa3aHHsi 1O OCBOEHHMI) JUCHMIUIMHBI Ha MNPAKTHYeCKHX
3AHATHAX

[ToaroToBKY K KaXIOMy MPaKTHUECKOMY 3aHATHIO OOYYaIOUIMICA JOJDKEH HadaTh C
O3HAKOMIICHUSI C PEKOMEHAyeMOU nuTeparypoil (tabiuua 4), KoTopas OTpa)kaeT COICpIKaHUe
npeioxkeHHOW TeMbl. Kaknas caMOCTOSITENIbHO BBINOJIHEHHAs pabdoTa MO HMHJMBUYyaTbHOMY
BapHUaHTY IOJUIEKHUT IPOBEPKE MPEroJaBaTeseM.

[Tpu oneHMBaHUM J1AOOPATOPHBIX PAOOT YUUTHIBAETCS CIIETYIOLIEE:

- KauecTBO BBINOJHEHUS pacueToB M CTENEHb COOTBETCTBUS pPE3YJbTATOB pPAaOOTHI
3a/laHHBIM TPEOOBaHUSM,

- 11€J1eC000Pa3HOCTh MCII0JIb30BaHMSI H3YUEHHBIX METO/IOB;

- KQueCTBO KOMMEHTapHEB K PELICHMUIO.

10.4. MeToanyeckue yKa3aHHs M0 CAMOCTOSITEILHOI padoTe 00yJaOIIUXCH

CamocrositenpHass paboTa 00eCneunBaeT IMOATOTOBKY OOYyYaromuXcs K ayJUTOPHBIM
3aHATHSAM U MEPOIPUATUSAM TEKYIEro KOHTPOJIS M MPOMEKYTOUHOM aTTeCTalluy 10 U3ydaeMoi
JUCHUIUIMHE. Pe3ynbrarhl 3TOM MOATOTOBKU MPOSBISIOTCS B aKTUBHOCTU OOydarolIUXCsl Ha
3aHATUSAX U B KaYECTBE BBIMOJIHEHHBIX 3aJJaHUM JUIsI CAMOCTOATENbHOM paboThl U Apyrux Gpopm
TEKYIIEr0 KOHTPOJIS.

[Tpy BbHIMONHEHUM 3aJaHUM IS CAaMOCTOSITENLHONH PabOThl peKOMEHAyeTCs MpopadoTKa
MaTEepUaAIOB JIEKIMA IO KaXJOHM NPOMIEHHOM TeMe, a TaKKe H3YyYECHHE DPEKOMEHIyeMOU
JUTEpaTyphl, IpeAcTaBieHHo B Paznene 6.

B mpouecce camocToATenbHON pabOThI PU U3YUYEHUH JUCIHUILIMHBI 00y4Yaroluecss MOTyT
paboTaTh Ha KOMIbIOTEPE B CIELUAIN3UPOBAHHBIX AYAUTOPHUSIX Ul CAMOCTOSATENIbHOW PabOThI
(trabmuma  12). B ayIATOPUAX  HMMEEeTC  JIOCTyH  4epe3 MH(pOPMaILMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «VIHTepHEeT» K 3JIeKTPOHHON MH(POPMALIMOHHO-00pa30BaTeNbHOM
cpene yuumBepcutera (DUOC) wu saekTpoHHOM OubmHoTeunoit cucteme (DBC), rme B
AJIEKTPOHHOM BHJIE PACIIONIAraloTCsi yuyeOHble M yueOHO-METOJUYECKHUe MaTepualibl, KOTOphIE
MOTYT OBITh UCIIOJIB30BAHBI JIJISI CAMOCTOSITEILHOW pabOThl MPU N3YUYEHUH JTUCIUTIINHBI.

11 OHEHOYHBIE CPEJCTBA JJIs1 KOHTPOJISI OCBOEHUS AUCIUITJINHBI

11.1. TunoBble KOHTPOJIbHbIE 3aJaHUsl MJM HHbIE MATepHAJIbl, HEOOXOAUMBbIE JIJIfl
OlleHKH 3HaHMWii, yMeHHWii, HABHIKOB H (WJH) ONBITA B XO0J€ TeKYyIIero KOHTPOJIs
ycrneBaeMoCTH

Jns  Tekyiiero KOHTPOJISI 3HAHUM oOydwaromuxcs 10 JUCHUIUIMHE TMPOBOJIUTCS
KOMILJIEKCHAs OLIEHKA 3HAHMIA, BKIIFOYAIOIIas

- IPOBEJIEHUE KOHTPOJIbHBIX padoT;

- BBITIOJTHEHUE 3aJaHU Il CAMOCTOSTENILHOM paboTHI,

- 3a4eT C OIEHKOU 6 cemecTp.
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11.1.1. TunoBbIe 3aiaHUs AJI51 KOHTPOJIbHBIX PadoT

B

o . a
1 .HaiiTu TpaeKTOpHIO MaTepUaILHON TOUKH U €€ cMmenenue B noje U =——+-—
rr

.2 .
2. 3apsn nBuxertcd B none E = E;sin—n, anexTpudeckoro oHaynasTopa. B HauanbHbIi MOMEHT
a

spemenn T(0) =0, V(0) = V,n, . HaiiTi 3aK0H IBIKEHHS 3apsa.

3. Onpenenuts GyHKIMIO ['aMUIbTOHA aHTapMOHMYECKOTrO ocuuiuiAaTopa, Gpynkuus Jlarpanxka

KOTOPOTO

52 2,2

X W X .

L="— —oax® + Pxx°.

2 2
4. Haittu  wuHTErpanbl  JBWKEHMS, €CIM  BHJI  JIGUCTBUS  HE  MEHSETCA  IpH:
a) MPOCTPAaHCTBEHHOM CIBHUIre, 0) IOBOPOTE, B) CABUIE Hayajga OTCYETa BPEMEHH, T) BUHTOBOM
CIBUTE.

5. Haiitu TPACKTOPHIO U 3aKOHBI ABHKCHHUSI YaCTHULBI B I10JIC.

-V r<rR
U=
0 r>R
o —a-m
6. MarepuanbHas TOYKa JIBH)KETCS B IIEHTPAIBHOM TIOJI€ MO/ ACHCTBUEM CHIIBI F = ——— . llpn
r
KaKHX Ha4aJIbHBIX YCIOBHSIX TPACKTOPHS MPEJCTABISET CO00M OKPYKHOCTB: I = 2RC0S¢ ?
7. Haittu WHTErPaJIbl JIBIDKCHUSA IS YaCcTHIIHI, JIBHOKYILICHCS:

a) B ogHopoaaom moie U(r) = -Fr;

6) B moste U(r), roe U(r) — omuopoanas ¢yukmmsa: U (ar) =a"U(r) (yrousuts, nmpu KakoMm N
npeoOpa3oBaHue MOJ00Us HE MCHSICT BUJI JICHCTBHS);

B) B noste 6eryiueit Bomabl U(r,t) = U(r-Vt), rae V — NOCTOSHHBINA BEKTOD;

I) B MarHMUTHOM II0Ji¢, 3aJaHHOM BeKTOpHbIM moteHimamoM A(r), rae A(r) — omHOpOaHAS
byHKIHS,

1) B DJIGKTPOMArHUTHOM II0JIE, BPAIAIOIIEMCsI ¢ TIOCTOSHHOW YIJIOBOH CKOPOCTBIO (2 BOKpYT
ocH Z.

8. Onpenenuth GyHKIHIO ['aMUIIBTOHA aHTAPMOHHYECKOTO OCIMILIATOPA, GyHKIMs Jlarpamka

KOTOpPOTO
2 2,2

L=X 0% % + XX’
2 2
9. HaiiTu 3aK0H JBMKEHMS 3apsHKEHHOM 4acTHIIBI B OHOPOJIHOM IOCTOSSHHOM MarHUTHOM I10JIe
H, pemas ypaBHenus [I'amunbTOoHa. BekTopHbIf MOTeHHMan BbIOpaTh B BHIE
A=A =0, A =xH.
10. C nomomrsio ypaBHeHus ['amumiibToHa-SIkoOM B p-Tipe/CcTaBIEHUM HAWTH TPACKTOPUIO U
3aKOH JIBU)KEHUS YaCTHUIIBI B OJHOPOIHOM IIOJIE.
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11.2. TunoBble KOHTPOJIbHbIE 3aJaHUSI WM HHbIE MATEPUAJIbI, HEOOX0AMMBbIE sl
OIleHKH 3HAHWIi, yMeHHi1, HABBIKOB H (HJIM) ONBITA B X0/1¢ MPOMEKYTOYHOW ATTECTAIHH 110
JMCHUILIMHE

11.2.1. TunoBbie NpaKTHYECKHE 321aHNUS K 3a4eTy € OLIEHKOM

1. HaiiTu TpaekTopHIO U 3aKOHBI IBUKEHUS YaCTUIIBI B 10JIE!
-V r<R
0 r>R

2. I[OKa3aTB, qTO AJIAd BapH)I(eHHOﬁ qaCTullbl B OJHOPOAHOM MAarHuTHOM IIOJIC H HHTErpajiom

U:

JIBHKCHHUS SIBJISICTCS (M H )+ 2£C [?, H ]2 rae: M = [F, f)]

3. Haiitu TPACKTOPHUIO U 3aKOHBI JIBUKCHHA Sapﬂ}I(CHHOﬁ JacTULlbl B MArHUTHOM IIOJIC. H==—
r

—o-m
re
HpI/I KaKuX HaYaJIbHBIX YCIIOBUAX TPACKTOpHUA [MPCACTABIACT coboit Opr)KHOCTL:
r =2RCos¢ ?

5. IToka3zate, 4To A MaTepHaHBHOﬁ TOYKH, ﬂBH)KYMHﬁCH B OCHTPAJIbHO-CUMMCTPUYIHOM II0JIC

- gf’
3

4, MaTepI/IaHLHaﬂ TOYKa ABWIKCTCA B LCHTPAJIBbHOM IIOJIC IIOM JICCTBUEM CHIJIBI F=

a - =] a-r
U =——, coxpansercsa Bekrop C = B/ M ]——. Ormnpenenuth pacnonoxenue Bekropa C
r r

OTHOCUTCIIBHO 0p6I/ITI)I TOYKH U CBA3b €ro BEJIMYUHBI C SKCHCHTPUCUTCTOM 0p6I/ITI)I.

o
6. Marepuanbhas TOYKa JBUKETCA B LEHTpanbHO-cuMMeTpuyHoM none U =——. Tlonnas
r
SHeprus paBHa HyJr0. HaliTH TpaeKToprio TOYKU U MOCTPOUTH rpauK TPaeKTOPHUH.

o o a
7. Haiitn TPACKTOPUIO MATCPUAJIIbBHON TOYKH U CMCIIICHHUEC €€ B B T10JIC U=—+ ﬁz
rr
8. MaremaTH4eCcKuii MasiTHHK HepeMeHHOﬁ JJIMHBI KoJie0eTcs B BepTHKaHLHOﬁ IIJIOCKOCTH I10

TFapMOHUUYECKOMY 3aKOHY @ =@,SiN®-t. Haiitn abconroTHOE yCKOpeHHe TOYKH A, ecIu

namuHa | yactu OA HuTH yMmeHblnaercs 1o 3akony | =1, —at.

—

9. Ilpu ABWKEHHH TOYKH €€ paamyc-BekTop I, ckopoct Vu yckopenne W  cBsizaHbI
cootromennem: W = aN, F] a=const > 0. Haiitu pagnyc KpUBU3HBI TPACKTOPHUH.

10. Yactuiia Macchl M MOYKET JBUTATHCS MO0 OKPYXKHOCTH paauyca | B BepTHKaIbHON MIIOCKOCTH
B IoJie TsoKecTH (MaTeMaTHyecKui MasTHHK). HalTu 3akoH €€ JIBIKCHHS, €CJH
KHHETHYEeCKas SHEPTHSI B HIODKHEN TOYKE E paBHa 2mgl.
OuenuTtsh nepuoj odpaiieHus: MasTHUKA B ciiydae, korga E —2mgl << 2mgl .
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B

o
11. Onpenenuth  Tpaekropuio 4Yactuiuel B mnone U(r)=—+-—. BbIpasuTh H3MEHEHHE
r r

HaIpaBJIeHUs €€ CKOPOCTH MPHU PACCESTHUU YEPE3 IHEPTUI0 U MOMEHT.

a o
12. Onpenenuth Tpackropuro 4yactuibl B mose U(r) = ——+£2. Haiitn yrioBoe paccrosiHue
r r

A@ MEXIy NBYMs IIOCICA0BATEILHBIMU IIPOXOXKACHUSMH [IEPUTEIIHs), IEPUO PATHAIBHBIX
Kosnebanuiit I u nepuon obpawenns T, . Tlpp KakoM yCIOBHHM TPaeKTOpHs OKaMeTcs

3aMKHYTOM?

. a
13. Haiitn Tpaektopuro yactuiel B moie U(r) =——, uCHONB3ys WHTErpaj JIBUKCHUS
r

ar
-«

14, TIpu KaKuX 3HAYECHUSIX MOMEHTA UMITYJIbca M BO3MOKHO (DMHUTHOE JBHKCHHE YACTHUIIBI B
noje U(r)?

A=[vM

a)UU)=—aTW;

6) U(r)=-Ve™™
15. Yactuna B mone U(X) = -FX 3a Bpemst 7 nepememaercs us Touku X = 0 B TOUKy X = a.
Haiitn 3aKOH JBMJKEHHS YaCTHIBI, Mpeamoiiaras, 4yro oH mmeeT Bua X(t) = At + Bt+C, u
nonoupas napamerpsl A, B, C Tak, 4ToObI 1elicTBUE UMENIO HAUMEHbLIIEEe 3HaUCHUE.

B

o
16.0npenenuts  Tpaektopuro uactuuel B moie U(r)=—+-. Bbpasute wu3MeHeHHE
rr

HalpaBJICHUS CKOPOCTH IIPU PACCCAHUC UCPEC3 DOHCPIUIO U MOMCHT.

17. TIpu KaKuX 3HAUYEHHUSIX MOMEHTA UMITYJIbca M BO3MOKHO (DMHHTHOE JIBHKEHHE YACTUIIBI B
noste U(r)?
ae—xr
) UM =-2—

6) U(r)=-Ve ™"

r

D

oe
18. Tloka3zath, 4To Tpaekropus dvactuibl B moie U(r)=-— npu ycnosuu I, << D

MPEACTABISIET COOOM MEJICHHO TPEIECCUPYIOMIUNA JIITUIIC, U HAWTH YIJIOBYIO CKOPOCTH €ro
IIPELECCUH.

19. C momomp0 HENOCPEICTBEHHOTO BBIYUCIEHHS J0Ka3aThb KOBAPHUAHTHOCTH YPaBHEHUS
Jlarpanxa OTHOCUTENLHO MpeoOpa3oBaHUIl KOOPAUHAT

q =9Q,,Q,,..Q.,t), i=12..s.

20. HaiiTi 3aKoHBI peoOpa3oBaHMs SHEPTHH W UMITYJIBCOB TIPU TIEpEXo/ie K CUCTEMEe OTCUETa,
IBUXKYyIIEics co ckopocThio V. dynkuuto Jlarpamka L’ B aBmkyIelcs cucTteMe BBIOpaTh B
BHJIC.

a) L'= L(r'+Vt,r'+V,t), rae L(r,r,t) - bysxuust Jlarpamka B HEMOJABHUKHOW CHCTEME.

21.HaiiTi WHTETpATBI JIBYDKCHUS, €CIIA BUJ ICUCTBUS HE MCHSICTCS TIPH:

a) MPOCTPAHCTBEHHOM CJIBHTE, 0) MOBOPOTE, B) CIBUTE Havaia OTCYETa BPEMEHH, I') BUHTOBOM
CIIBUTE.

22. Haiitu uHTEerpaibl IBUKEHUS AJIS1 YACTHUIIBI, JTBUKYIICIHCS:

a) B ogHopoaHoM mose U(r) = -Fr;
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0) B mosie U(r), rme U(r) — omnopoanas dyukuus: U(or) =a"U(r) (YyroyHuTh IpH Kakom N
npeoOpa3oBaHue MO00Us HE MCHSIET BUJ JCUCTBHS);

B) B nosie Oeryiueit Bomabl U(r,t) = U(r-Vt), rae V — NOCTOSHHBIN BEKTOD;

r) B MarHMTHOM IIOJIe, 3aJaHHOM BeKTOpHbIM moteHimamoM A(r), rae A(r) — omHOpoaHas
byHKIHS,

1) B 3JCKTPOMArHUTHOM II0JI€, BPAINAIOIIEMCS C TMOCTOSIHHOW YIJIOBOW CKOPOCThIO (2 BOKpYT
ocH Z.

23. HaliTu nHTErpaiibl NBHXKECHHS, OTBEUAOIIHK Mpeodpazoanuto [ ammmes.

Vkasanue. Mcnonb3oBatek pe3ynbraT 3agaun 4.11.

24. Tlyctp ¢ynkius [amunbrona H cucTeMbl 4acTUI] HE M3MEHSETCS MPH OECKOHEYHO MajioM
nepeHoce (moBopoTe). BeiBecTH 0TCIO1a 3aKOH COXPAHECHHUS UMITYJIbca (MOMEHTA UMITYJIbCa).

26. Onpenenuts GyHKIHIO ['aMIIIbTOHA aHTAPMOHHYECKOTO OCHMILISATOpa, GyHKIus Jlarpamka

KOTOpPOTO

.2 2,2
X° X .
L="— —ax® + Pxx°.

2 2

27. HaiiTu 3aKOH JBHMIKCHHUS 3apsDKCHHOW YaCTUIBI B OJHOPOJHOM IOCTOSIHHOM MAarHUTHOM
none H, pemas ypaBHenuss [amuiabproHa. BekTOpHBIH TNOTeHIMAn BHIOpaTh B BHUJIE
A=A =0, A =xH.
28. Beruucnuts ckoOku Ilyaccona:

a){Miij}l {Mi’pj}! {Mi'Mj};

0) {ap,br}, {aM,br}, {aM,bM};

B) {M,rp}, {p.r"}, {p.(ar)’}.

29. Beruncnnts {A,, Aj}, rIe

1 1
A =Z(X2 P Y -p) A =5y +p.p,),

1
Ay =25 0Py = ¥P,), A =x"+y+p’+p,”

30. IMoxkasats, uto {M,,¢}=0rme - mobast ckanspHas QyHKIHS KOOPAUHAT M MMITYJIHCOB
YACTHIIBI.
[Tokasate, uto {M,, f}=[fn], rue f — BexTOpHASK PYHKIMSI KOOPAUHAT M UMITYJIHCOB YACTHIIBI,

N — €IMHUYHBIA BEKTOP B HAIIPABJICHUH OCH Z.
31. CocraButh ypaBHeHHe nBikeHus: Bekropa M = [r,P] (rne P — 00001EHHBINA UMITYIIBC), €CITU

¢ynkuus ['amunbrona
2

H=—HM + Zp—, rae ¥y u H —nocrosiHHbIE.
m
32. HaiiTi kaHOHHYECKOE TIpeo0pa3oBaHue, 3aJaBacMOe MTPOU3BOISIICH (DYyHKITHECH:
1
a) F(q,Q,t)= 3 Mao(t)q°ctgQ. 3amucaTh ypaBHEHMs IBM)KEHHA B NEpeMeHHBIX Q um P s

TapMOHHMYECKOT0 OCHMIUIATOPA € 4acTOTON w(t)
1 F(t)
6) F(q.Q,t)=-mw| q-—7 |ctgQ.
2 Mao
3amucars YpaBHCHUA ABHUXKCHUA B IMECPEMCEHHBIX Q uP IJId TapMOHUYCCKOTO OCHUIIIIATOpPA, Ha
KOTOPBIH JIeiicTByeT BHelHss cuia F(t).

33. [Tokazats, 4yTO MpeoOpa3oBaHue

23



P
X=X cosA+—-sin A, y =Y CcosA+ Py sin 4,
Mo Mo

P, =-mesinA+P, cosi, P, =-mesini+P, cos4,

sBJIsIeTCsl KaHOHU4YeckuM. Haiiti HoByto yHkimto ['amunsrona H’(P,Q), eciu

2 2

— 2
H , — X y ma) 2 2
(p.0)=— —+——(+y7)

Omnucars ABWKEHKE IByMEPHOro ocuuuisaTopa mpu Y = P, =0.

34. Ilycts ¢ynkuus [Mamunbrona H cuctembl yacTull HE M3MEHSETCA MPU OECKOHEYHO MajoM
nepeHoce (moBopoTe). BeiBecTH 0TCIO1a 3aKOH COXPAHECHHUS UMITYJIbca (MOMEHTA UMITYJIbCa).

35. Haiitu 3akoH JBIKEHUS 3apsHXKEHHOM YacTULBI B OJHOPOJHOM IOCTOSHHOM MAarHUTHOM
noie H, pemas ypaBuenus [amunbToHa. BexkTopHbBIF TNOTEHIMAN BHIOpPATb B BHUJE
A=A =0, A =xH.

36.HaiiTi TpaeKkTOpuI0 W 3aKOH JBMKEHUS dYacTUIbl B mosie U (r)Cc MOMOIIbIO ypaBHEHHS

I'amunbroHa-Sko0Ou:

2 2
Mo, x> mo,"y’

2 2

a) U(r) = -Fx; 0) U(r) =

. ar
37. OnpesienuTh TPACKTOPHIO M 3aKOH JIBUKEHMS YacCTHIIbI, paccenBaeMoii B mone U(r) = —-.
r
(TpaexTopuio BBIpa3MTh uepe3 KBaipaTyphl, a Ipu Ep® >>a—nanamutudeckn). CKOpOCTh

JaCTHUL OO paCCCAHUs HAIIpaBJICHA ITPOTUBOIIOJIOKHO BECKTOPY 4a.
38. OHp@I{GJII/ITI) TPACKTOPUHU W 3aKOHBI ABUXXCHUSA YaCTHUL], PACCCUBACMBIX U IMaJal0UX B LCHTP

nons U(r). TpaekTopHIo BBIPa3sUTh uepe3 KBaapaTyphl, a mpu Ep® >>a u anamutudecku. J{ns
IIEPBOrO MOJISI HAMTH aHAJIUTUYECKOE BBIPAKEHUE TPACKTOPMM YaCTHUILBl, MaJalouled B LEHTP
nipu Ep® << a. CKOpOCTh YacTHII I0 pacCesHus TapaiienbHa ocu Z.

acosd a(l+sing
a)U(r)=—rz ; 6)U(r):—( . ).
40. OrpeieuTh TPAaeKTOPHIO (BBIPa3UTh Yepe3 KBaAPaTyphl) (PMHUTHOTO JBMXKEHHUS YaCTUIIBI B
nosie U (r) =ﬁ—inpﬂ M, =0
r
6) To xe s mosst U (r) =ﬂ+l4 :
r r

41. HaiiTn ypaBHCHHE TPACKTOPHHU M 3aKOH JBIDKeHHUs yacTullsl B mojie U(r) B mapabommueckux
KOOpJUHATax:

Q) () = O UM =-2-Fr.

2 2 2
42. BHYTpH TJaJIKOTO yNPYroro 3JUTUIICOMAA BpaIleHUs :—2+§+i—2 =1 aBwKeTcs YacTHILa,
BbUIETEBIIAs U3 Hayajga KOOpAUHAT MOJ YIJIoM ¢ K ocu Z. Haiitu obGnactu snnuncouna,
HEJIOCTYITHBIE IS YAaCTHUIIBI.
43. Kakum 006pa3oM MOXKHO HalTH AeHCTBUE KaK (PyHKIUIO KOOPIAUHAT U BPEMEHH, 3HAs TTOJIHBIH
uHTerpan ypaBHeHus ['amunbToHa-SIK00HM?
44, C nomomipio ypaBHeHHs ['amMuiabToHa-SIKOOM B pP-TIPEICTABICHUM HANTH TPAEKTOPHUIO H
3aKOH JIBM)KEHUS YaCTUIIBI B OJHOPOJHOMIIOE.
45. C mnoMoOIIbI0 HEMOCPEICTBEHHOIO BBIYMCICHUS JI0Ka3aTh KOBAPMAHTHOCTh YpaBHEHHS
JlarpaH:ka OTHOCHTEJIBHO NPe0Opa30BaHUN KOOPIUHAT
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qi :qi(Q11Q21"'!Qs1t)! i:1,2,...,S.
46. Haiitu 3akoHBI TTpeoOpa3oBaHus YHEPTUU U UMITYJILCOB IPHU MEPEX0Jie K CUCTEME OTCUéTa,
JBIDKYIIEHCs co ckopocThio V. @ynkiuio Jlarpamka L’ B aBmwxymieiics cucreme BHIOpaTh B
BHJIE.
a) L'=L(r+Vvt,r'+V,t), rtme L(r,f,t)- oyskuus Jlarpamka B HEMOABWKHOW CHCTEME;

0) L,'= Z mazva —U(r'+vt,t).3nece L," ommmuaercs orl,'Ha momHylo NpoM3BOAHYIO IO
a

BpPEMEHH.

47. HaliTu UHTErpaJibl IBM>KSHUS JJI YACTHUIIbI, IBHKYIIICHCS:

a) B ogHopoaHom mose U(r) = -Fr;

6) B moite U(r), rme U(r) —omnopomuas ¢yukums: U(ar) =a"U(r) (yrouynuts mpu Kakom N

npeoOpa3oBaHue MOA00Us HE MEHSET BH/ JICHCTBHS);

B) B moJie Oeryiueit Boarsl U(r,t) = U(r-Vt), rae V-1ocTosHHBIN BEKTOD;

r) B MarHMUTHOM II0JI¢, 3aJaHHOM BeKTOpHbIM moteHimasioMm A(r), rae A(r) — omHOpoaHAs

byHKIHS,

1) B 3JCKTPOMArHUTHOM IIOJI€, BPAILAIOIIEMCS C IIOCTOSIHHOW YIJIOBOW CKOPOCThIO (2 BOKpYT

ocH Z.

48. Haiitu HHTETpaNTBI IBYKECHUS, OTBEUAIONINH peoOpa3oBanmio [ anmes.

49. Haiitu WHTErpaibl JBWKCHHS JJIsl YacTHIbI B OJHOPOJHOM MarHuTHoM mnoie H, ecnm

BEKTOPHBIN TOTCHIIMA 33/]1aH B BUJIC

a) A:%[Hr]; 6) A=A =0, A =xH
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