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1 LEJU U 3AJIAYY OCBOEHU ST IMCIIATUIMHBI

1.1. Ilesib 0CBOEHUA AMCHUIIAHBI:

Ilenpr0 OCBOEHHs IUCLUILIIMHBL SBJISETCS W3YYEHUE 3aKOHOB KHHEMATUKHM, CTaTHKU U
JUHAMUKU JJI CHUCTEM MaTepUalbHbIX TOYEK M aOCONIOTHO TBEPABIX Ten Il (popManuzanuu
NPUKIAJAHBIX 33734, BO3HUKAIOUIMX B MNPO(EeCCHOHANBHOW JesSTeIbHOCTH W JJs  BBIOOpA
KOHKPETHBIX METOJIOB aHAJIM3a U CUHTE3a I UX PELICHUS.

1.2. 3apaum ocBOCHUSA TMCHUIIMHBI (MO1YJIs1):

O 3HaHHe 3aKOHOB KMHCMATHUKHU, CTATUKU U OAUHAMHKU IOJId CUCTEM MATCPpHUAJIbHBIX TOYCK U
a0COJIIOTHO TBCPABIX TCII;

() HpI/IMeHeHI/IC 3HAHHUH q)YHHaMeHTaJ'II)HOI\/II MaTEMaTUK U €CTCCTBCHHO-HAYYHBIX AUCIUIIIINH
IJIg pacyucTa MMpoueCCOB B KBA3UCTALIUOHAPHBIX U 6BICTpOHepCMeHHBIX OJICKTPOMATrHUTHBIX IMOJIAX.

2 MECTO JUCLMIIJIMHEI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Vuebnas aucuuiuinHa Kraccuyeckas MexaHuMKa BKJIIOUYEHa B 00s3aTEeNbHBIA IepeueHb
JUCHUIUIMH 00s13aTeNIbHOM 4acTH 00pa3oBaTeNbHOM MpOrpaMMbl BHE 3aBUCUMOCTH OT €€
HanpasieHHocTH (mpodwist). Juctunianna peanusyercs B cooTBeTcTBUU ¢ TpeboBaHusimMu OI'OC,
OIT BO u VII, no taHHOMY HanpaBjIeHHUIO MOATOTOBKH.

JucuumuinHa 6asupyercss Ha CIeAyIOIIMX AUCUUIUIMHAX: Maremarnyeckuil ananu3, Ousuka,
Huddepenunanpapie ypaBHEHHsI, YUCIEHHBIE METO/IBI.

Hucuumnuza Kraccuueckas MexaHMKa SIBISIETCS  OCHOBOIOJAraroLIEH s U3Yy4EeHHs
CIICAYIOUINX JUCHUIUIMH: YpaBHEHHsS MaTeMaTH4eckoi ¢usuku, Teopus  ympaBieHHS,
MaremaTueckoe MOJEINPOBAHHUE.

Pabouas mporpamma nmucruminebl Kiaccndeckas MeXaHWKa [UIS WHBAJIHIOB M JIUI C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU  3/I0pOBbSl  pa3padaTbiBaeTCs HHIUBUAYAIBHO C YY€TOM
0COOEHHOCTEH MCUXO(PHU3NUECKOTO PAa3BUTHSA, WHIMBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSIHUS
3JI0pOBbsI TAKUX O0YUAIOIIUXCS, IO UX JTUYHOMY 3asIBJICHHIO

3 KOMIIETEHIOMMN OBYYAIOUIETI'OCH, ®OPMUPYEMLBIE B PE3VJIBTATE
OCBOEHUA JUCHUITJIIMHBI (MO Y JIST)

Ta6muma 1 — ®opmupoBanue komnerenimu OIK-1 qucuunimHamu

HaumenoBanue qucuumnIuH, GopMHUPYIOMIMX
KOMITETEHIMI0O COBMECTHO
Koa xomnerenuun OIIK-1 1 2 3 4 5 6 7 8

CemecTpbl popMUpPOBaHNS KOMIETEHIUNA THCHHILIMHAMM

Jluneiinas anreOpa ¥ aHAINTHYECKAs! TEOMETPUS

MaremaTudyeckuii aHaanu3

dusuka

Juddepennnansupie ypaBHEHHS

OnepanmoHHOe UCYHCIICHUE

Teopus GyHKIUH KOMIUIEKCHOTO MEPEMEHHOTO

Kiaccnueckas mexanuka

VYpaBHEeHHUS MaTeMaTHIeCKol (hPU3HKHU

Teopus ynpasiaeHus

Marematndyeckuii  aHanu3.  J{OIOTHHUTEIBHBIC
TJIaBbI

CrenuanbsHbIe METO/IbI peuieHuii
i depeHIMaTbHBIX YpaBHEHUH
Brimonnenue i 3ammra BBIITYCKHOU

KBaTU(OHUKAIMOHHON pabOThI




INEPEYEHbL IINIAHUPYEMBIX PE3VJIbTATOB OBYYEHMA 110 AUCHOUIUIMHE, COOTHECEHHBLIX C JIINIAHUPYEMbBIMU
PE3YJIbLTATAMU OCBOEHIA OI1

Tabnuna 2 — [lepeueHb IaHUPYEMBIX PE3YJILTATOB 00YUYEHHUS 110 IUCLHHUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMbBIMH pe3yIbTaTaMi OCBOEHUS

Kon 1 HanmeHnoBanue OueHOYHBIE CpEACTBA
Kon 1 HanmeHoBanne WHIUKATOpa .
B — OCTIDKEHIS [Tnaaupyemble pe3yabTaTsl 00yUSHHUS 110 JUCIUIUINHE Texymero ITpomexyTouHO#
KOMIIETEHIIHI KOHTPOJIS aTTecTaun
OIIK-1. Crmocober | M OIT K -1 .3 .| 3uarn: YMerh: Baanern: Bremonnenne 12 | Bompockr TS
TIPUMEHSTh 3HaHue | BeraBnsger OCHOBHBIE pemaThb 3aa4d | CTaHAAPTHBIMU KOHTPOJIBHBIX paboT | yCTHOTO
(byHIaMEeHTATBbHOM €CTECTBEHHOHAYUHYIO | MOJIOKEHUS KMHEMaTHUKH, CTaTUKH | METOJaMH u | (mo 10 BapuaHTOB B | cobecenOBaHUs:
MaTeMaTUKU W | CymHOCTh TIpo0OieM, | MexaHuku HbpIOTOHA, | 1 JAMHAMUKH Ul | MOJEJISIMH Ka)KJOU ousers (20 OueToB)
€CTEeCTBEHHO-HAayUYHBIX | BOSHUKAOUMX B XoAe | Jlarpamxka U | CHCTEM  MaTepuaib- | MaTeMaTHYeCKOro KOHTPOJIBbHOI
JUCHUIUIMH TIPU PEIIeHUH | MpoQecCHOHaIbHON lamunbTOHA; METOZ | HBIX TOYEK U | aHayM3a u ux | pabore)
3a1a4 B obyacTu | JesiTeNbHOCTH, amunsToHa- SIKO0H. aOCOJIIOTHO TBEPIBIX | NMPUMEHEHUEM K
€CTECTBEHHBIX HAayK | | HCIONB3YeT JUId WX TEJ,  PACCUUTHIBATH | PELICHHIO
WH)XCHEPHON TPaKTHKE pemeHus JBIDKCHNE 4YacTHIl B | IPUKIAAHBIX 33724,
COOTBETCTBYIOIINI JIEKTPOMarHUTHBIX HaBBIKaMH
€CTECTBCHHOHAYYHBIH MOJISIX; PACCUUTHIBATH | (hOpMalTU3annU
ammapaT W METOMBI MIPOLIECCHI B KBA3UCTa- | MPHUKIAAHBIX 3a/a49 U
OINITUMAJIEHOTO LIUOHAPHBIX U | CHOCOOHOCTBIO
yIpaBIEHUS OBICTPOIIEPEMEHHBIX BBIOMpATh
3JIEKTPOMarHUTHBIX KOHKPETHBIE METO/IBI
MOJIAX;  ONpedeNsATh | aHAlIW3a M CHUHTE3a
BO3MOKHOCTH IMpHUMe- | JUIS UX PEUICHUS.
HEHUs TEOPETUUECKUX
MOJIOKEHUA U METO-
JIOB MaTe€MaTHIECKOTO
aHaIn3a ULt
MTOCTaHOBKH u
peIeHUs] KOHKPETHBIX
MIPUKJIAIHBIX 3a7ad.




4 CTPYKTYPA U COAEPXXAHUE JUCHUITJIMHBI
4.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUILIMHBI 110 BUJAaM padoT Mo ceMecTpam

OO6mass Tpyno€MKOCTh AMCHUIUIMHBI cOcTaBisieT 3 3ad.en./108 uacoB, pacmpenencHue
4acoB MO BUIaM paboT ceMecTpaM MpeACcTaBiIeHo B Ta0. 3.
dopmaT U3yueHHUs NUCHUIUIMHBI: C UCTIONIb30BAHUEM 3JIEMEHTOB AJIEKTPOHHOTO O0yUeHUs

Tabnuma 3 — Pacnipenenenue Tpy10€MKOCTH JUCIUTLIIMHBI TIO BUAM paboT MO ceMecTpam
Jlst cTyieHTOB OuHOM (hOpMBI 00yUEHUS

Bunx yuebnoi paboTsl Bcero Cemectp
4acoB 6
1. KonTakTHas paGOTva o0yuyalolmuxcsi ¢ npenojaasaresieM (10 55 55
BHJIaM YUYCOHBIX 3aHATHIA) (BCEro), B TOM YHUCIIE:
1.1. AyautopHble 3aHATHA (BCEro), B TOM 4HCIIE: 51 51
- nexuuu (JI) 17 17
- nabopaTopusie padoTsI (JIP)
- npaktudeckue 3ausatus (113) 34 34
- npaktukymsl (I1)
1.2. BHeaynuTopHble 3aHATUA (BCEro), B TOM YKCIIE: 4 4
- TPYIIOBBIE KOHCYJIbTAIMH 110 TUCHUIUIMHE 4 4
- TpYyNNOBbIE KOHCYJIbTallUM IO TMPOMEKYTOUHOU
aTTECTAIMH (3a4ET C OIEHKOM)
2. CamocrositenbHas padorta cryaenta (CPC) (Bcero) 53 53
Bujx npome:xyTO4HOI aTTecTallMl  3a4eT C OLEHKOM
OO0mas Tpy10eMKOCTb, YaChl/3a4eTHbIC ¢INHULIbI 108/3 108/3

4.2 Copep:xaHue JUCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

ConeprxkaHue TUCHIUTIINHBI, CTPYKTYPUPOBAHHOE TI0 TeMaM, NMPUBEICHO B TabuIie 4.

B cronbue «Bux CP» BBeieHBI Clle Ty ONTNue COKPAIICHHS:

«Jlekuuuy» — MpeanonaraeT U3y4eHne MaTepruanoB y4eOHUKOB U Y4EOHBIX OCOOMiA amist
MOATOTOBKH K JIEKIIUSIM U TOBTOPEHHE MaTepurasa Mociie NpoCaylIuBaHus JEKIUU JUIsl y4acTus B
00CYKJIEHUSIX HA IPAKTHYECKUX 3aHATHUSX.

«IIpakTukay» - mpennonaraeT UCIOJIb30BAHUE METOIUYECKUX Pa3pabOTOK Jis MOMOIIN
MIPU PEIICHUH UHIMBUIYAIbHBIX 33/1a4 U PEIlIeHHE 3a/1a4 U3 3a/1a4HUKOB.



4.2 CopepxaHue TUCHHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tabnuua 4 — CopeprkaHue TUCHMIUIMHBL, CTPYKTYPUPOBAHHOE MO TEMaM JJIsl 00ydaromuxcs oyHOU popMbl 00ydeHUs

Ilnanupyembie Bunsl yueOHOU pabOTHI
py ABLY p Haunmenosa- I
KOHTPOJHPYEMBbI KonraktHas aMCHOB
( pospy o g a - HHE UCHIONb- | Peanusarms S
€) pe3yJbTaThl T
) pesy pabora M 3yEMBIX aK- B pamMKax a3paBoTa
OCBOCHHUSA: = = IPAKTHYEC- pasp
s 5 THUBHBIX 1 ! HHOTO
konYK;OIIK; ® ® Z 2 KO
HaumenoBanue tem o = g 3 Buxg CPC HMHTEPAKTUB- BIIEKTPOHH
K Q| £ o % Q[ &= MOATOTOBKH
Sl 22|27 E2¢ HBIX 0ro Kypca
M HHAMKATOPBI .| 27| 2|88 E (tpynoem- (Tpyn0emMK
S| £ x|E§|gS* o6pa3zoBa- KOCTB B TPy
JOCTHKEHU S El =22 |EE|I8 e OCTb B
. § SRR IR O TEJIbHBIX yacax)
KOMIIeTeH M i S| =8 |=E|5¢ ?3 N gacax)
= =82 8l0 &8¢ TEXHOJIOTHIA
6 cemecTp
Paznen 1 Mexanuka HeroToHa
Tema 1.1Cucremsr orcuera.. Kunemarumka. | 1 2 4 Jexmuu: 6..6.1(ctp.10-58) Paz6op
Basucuele BekTopel. CKOPOCTh U yCKOPEHHUE B IIpakTuka: 6.6.2(ctp.7-8) peuieHus
JEKapTOBBIX ~ KoopauHataX. CKopocTb U KOHKPETHBIX
YCKOPCHHE B OPTOTOHAIBHBIX KOOPIMHATAX. MPUMEPOB  C
Tema 1.2 3akonsl Herotona. [pwmamumm | 1 4 4 THOMOIIIBIO
oTtHOcHUTeNnbHOCTH [ammres. 3aKkOoH H3MEHEHUS TIpe3eHTAIH
UMIyJIbca  CHCTEMBI.  3aKOH  HM3MEHEHHS Uy T0CKH
MOMEHTa UMITyJIbCa CHUCTEMBI. 3aKkoH
W3MCHCHHS KHHETHYCCKOW OSHEPrud. 3aKoH
COXpaHCHHSI SHEPIHH.
OIIK-1, Tema  1.30mHOMepHOe  nBWXeHue B | | 2 4 Jlexmun: 6..6.1(cTp.62-94)
HNOIIK-1.3. KoHcepBaTMBHOM Tione. 3amada Kemnepa. IpakTuka: 6.6.2(ctp.16-20)
[TepBrie unTerpasl. Pemenue 3agaun Kemnepa.
HTroro nmo pazneay 1 3 8 12
Paznen 2 Ypasuenus Jlarpanxa
Tema 2.1 'oonomHbIe CBsi3U. CHUITBI PEAKITHH. 1 2 4 Jleknuu: 6..6.1(ctp.197-201) Paz6op
Bupryansubie nepemenienus. Mneanpapie IMpakTuka: 6.6.2(ctp.29-32) peleHust
CBSI3IL KOHKPETHBIX
MPUMEPOB  C
Tema 2.2 MeTox HeonpeaeIeHHBIX 2 3 4 Jlekuuu: 6..6.1(ctp.206-229) pHUMEpP
i J1 n 6.6.2(cTp.29-32 oo
MHOXHTeNer Jlarpamka pakTuka: 6.6.2(ctp.29-32) NpeseHTaLHy




Ilnanupyembie Bunsl yueOHOU pabOTHI H
anMeHOBa- -
(koHTpoHMpyeMbI Komraxrrad = HUe ucnoib- | Peanusanms azr;:%
€) pe3y/IbTaThl padora = 3YEMBIX aK- 3 panteax paspaboTa
OCBOEHUS: = TIpaKTHYec-
E TUBHBIX U . HHOT'O
xonYK;OIIK; H @ ® Z 2 Koit
aVMEHOBaHUE TEM o] = E = Bun CPC HWHTEPAKTUB- JIIEKTPOHH
K Q = o 2 9 S = MOJATrOTOBKH
Sl 2| 85 528 HBIX (Tpynoem- oro kypea
H HHIHKATOPBI =| E = E g S : = o6pazoBa- KOCTE B (Tpymoemk
JIOCTHKEH U S| 25| £E8 89 OCTb B
. 2 S Lg g ; = 'g = TEJIBHBIX qacax) qacax)
koMHeTeHIN é é S|l = s 6 S ¢ TEXHOJIOTUI
Tema 2.3 [Tpunmun 11’ Anambepa-Jlarpamxa | 1 4 Jlexkuuu: 6..6.1(ctp.206-229) 1y JOCKH
Mpakruka: 6.6.2(ctp.29-32)
Tema 2.4 O000IICHABIC KOOPAUHATEL. 1 2 4 Jexmuu: 6..6.1(ctp.206-229)
OIIK-1,
VYpaBuenus Jlarpaxxa BTOpoOro poja. IpakTuka: 6.6.2(ctp.29-32)
HNOIIK-1.3.
O000111eHHBIE UMITYJIbC ¥ SHEPTHS
Tema 2.5 O60011IeHHbIE UMITYJIBC U DHEPTHSL. 1 1 4 Jlekuuu: 6..6.1(ctp.237-248)
[Mpuanwm ['ammsTOHA. IMpakTuka: 6.6.2(ctp.29-32)
HToro mo pazneiry 2 6 9 20
Pasnen 3 Kanonuueckue ypaBHeHus: ['aMunbTOHa.
Tema 3.1 [IpeoOpazoBanus Jlexanapa. 1 1 1 Jlexuuu: 6..6.1(ctp.384-394) Paz6op
Tl'amunbsroHMan IIpakTuka: 6.6.2(ctp.16-20) peneHns
Tema 3.2Vpasuenns avunbrona. CkoOKu 1 2 2 Jlexmun: 6..6.1(ctp.384-394) KOHKPCTHBIX
OIIK-1, ITyaccona. Pacimpennoe dazoBoe IpakTuka: 6.6.2(ctp.16-20) Egﬁhgi?:}z ¢
HNOIIK-1.3. npocTpancTBo. UHTErpupyemocTthb npeseHTaLuHI
raMHJIGTOHOBBIX CUCTEM H y JJOCKH
Tema 3.3 Kanonngeckue npeoOpa3oBaHus. 1 2 3 Jlexkuuu: 6..6.1(ctp.384-394)
Juaronanmm3anys ["aMuIbToHHAHA. Mpakruka: 6.6.2(ctp.16-20)
Tema 3.4[IpuHIMT HAUMEHBLIETO IEHCTBUS 1 4 3 Jlexkmuu: 6..6.1(ctp.384-394)
Mpakruka: 6.6.2(ctp.16-20)
Hroro no pazneny 3 4 9 9
Pa3znen 4 Teopus ['amunbrona - SIko6u
Tema 4.1 Ypasuenus ['amunbrona-Skoou 2 3 4 Jlekuuu: 6..6.1(ctp.399-449)
IpakTuka: 6.6.2(ctp.16-20)
Tema 4.2 Metox pa3ieneHus mepeMeHHBIX 1 3 4 Jlexkuuu: 6..6.1(ctp.399-449) Paz6op
MpakTuka: 6.6.2(ctp.16-20) penmeHns




ILnanupyemsle Buapt yueGHOI paboThI HarMeroBa-
(KOHTpOIHPYyeMBI KonTaktHas R Peammsarus Hanmenon
€) pe3yJIbTaThI pabota ; 3YEMBIX aK- B pamKax aHuc
: 5 = pa3pabora
konYK;OIIK; o o | E E Ko HHOTO
’ ’ HaumenoBanue tem o] = =g Bun CPC HWHTEPAKTUB- JIIEKTPOHH
K Q = o 2 9 S = MOJATrOTOBKH
Sl 2| 85 528 HBIX (Tpynoem oro kypea
H HHIHKATOPBI |l B | E g &8 = ) 0EMK
E s 3 = ; E o obpazoBa- KOCTb B (Tpyn
AOCTHKEHUS S =] g5 8 & OCTb B
. 2l &gl sg £V TETBHBIX 4acax)
KOMITeTeHIIMit S| 2§ | &5 8§ 6 . yacax)
=l=38| 8 8¢ TEXHOJIOTHIA
KOHKPETHBIX
— MPUMEPOB  C
OITK-1, Tema 4.3 [lepemeHHbIE 1EHCTBUS YrOJL. 1 2 4 Jlekuuu: 6..6.1(ctp.399-449) TIOMOIIEIO
MOMK-1.3 IIpakTuka: 6.6.2(ctp.16-20) Ipe3eHTaLIH
U Y JIOCKU
Hroro mo pazaeny 4 4 8 12
UTOI'O IO ANCHUIIJIMHE 17 34 53




5. TEKYILIMU KOHTPOJIb YCITEBAEMOCTU U [TPOMEXYTOUYHA S ATTECTALIASA
1O UTOT'AM OCBOEHUA AUCLUIIJIMHBI.

5.1. TumoBble KOHTPOJbHbIC 3aJaHHs WIM WHBIE MaTepuajbl, HEOOXOAMMBIE Ui OLIEHKU
3HAHWUW, YMEHUN U HABBIKOB U (MJIM) OMBITA JESTEIbHOCTH

IIpumepHasi TeMaTHKAa KOHTPOJILHBIX pa0doT:

1. Pemrenne ypaBHenuii HproTOHA 711 pa3nU4YHbBIX CUCTEM.

2. BeiBog 1 peieHre ypaBHeHUH Jlarpanska 1yt pa3iuyHbIX 00BEKTOB.

3. BoiBoa u pemienune ypasHeHuit HproToHa 17151 pa3nuyHbIX 0ObEKTOB

IIpumepsnl 3a1aHHIl K KOHTPOJBHBIM padoTam

2
r2

1 .HaiiTu TpaekToprio MaTepuaJbHOM TOUKH U €€ cMellleHue B nose U =-

~ |

I . zT
2. 3apsn nBukeTcs B one E =F sin—n_ JJIEKTPUYECKOr0 OHIYyJIATOpa. B HayanbHBIM MOMEHT
a

r L o
Bpemenu 7(0) =0, V(0) =v,n_. HaiiTu 3axoH ABMXEHUS 3apsiza.

3.0npenenuth QyHKuMoO ['aMUIBTOHA aHrapMOHMYECKOTO ocuuMiuIATOpa, GpyHKuus Jlarpamxka

KOTOpOTO
& wix?
= - ax’ +bx&.
2
4 Haititu HWHTErPajbl JIBUKCHUS, ecin BUJ NENUCTBUSA He MEHSETCS MpH:

a) IPOCTPAaHCTBEHHOM CJIIBUTE, O) MOBOPOTE, B) CIBHUIC Hayaja OTCUETAa BPEMEHH, ') BUHTOBOM
CHBHTE.

HepequL BOIIPOCOB, BLIHOCUMBLIX HA IMIPOMEKYTOYHBIC aTTECTALIUIO

IHoHBI NepeYeHb BONMPOCOB /1JIsl MOATOTOBKH K 3a4€Ty ¢ OLeHKOM
1. TIpeoGpazoBanue ["anmies.
2. Bropoii 3akoH HproToHa.
3. 3aKOH U3MEHEHHMs UMITYJIbCA CUCTEMBI.
4. 3akoH U3MEHEHUS MOMEHTAa UMITYJIbCA CUCTEMBI.
5. 3aKOoH COXpaHEHHs YHEPTHH.
6. OnHOMEpPHOE IBUKEHUE B KOHCEPBATUBHOM I10JIE.
7. 3anaua Kemnepa. [lepBbie nHTETpasbl.
8. Pemenue 3anaun Kemepa. J[BukeHue 1o 3umrmncy.
9. VYcioBue CyliecTBOBaHUS MEPBOr0 UHTETpasia ABUKECHHUS.
10. 'onoHOMHBIE U HETOJIOHOMHBIE CBSI3U.
11. Meton HeonpeaeneHHbIX MHOXUTENEH Jlarpanxa.
12. Tlpuauun /I’ Anambepa — Jlarpanxa.
13. Creniern cBoOOABI M 000OIICHHBIC KOOPAMHATHI.
14. YpaBHeHue Jlarpanxa BTOpOro poja.
15. O6001IEHHBIC UMITYJIBC U YHEPTHUS.
16. 3aKOHBI COXpaHEHUS U CBOMCTBA CUMMETPUH POCTPAHCTBA U BPEMEHHU.
17. IIpeoGpazoBanus Jlexanapa. ["amunbTOHHAH.
18. Ypasuenus ['amunprona. CxoOku Ilyaccona.
19. Pactmmupennoe (pa3zoBoe mMpoCTPaHCTRBO.
20. aTerpupyemMocTb raMMIIbTOHOBBIX CUCTEM.
21. ®a3zoBbiii OTOK. TeopeMa JInyBuiuis.
22. llpousBopsmmue GyHKIIMN KAaHOHHYECKUX MPeoOpa3oBaHUiA.
23. JIluneiHble KaHOHMYECKHUE TIpeoOpa3oBanus. Juaronanusanus ['aMuiibToHaHA.
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24. Ypasuenue ['amunbpToHa — Sko0u.

25. Metoa pa3aeneHus nepeMeHHbIX.

26. IlepeMeHHBIE IENHCTBUE - YTOJI.

27. Merox XapaKkTepUCTHK.

28. Metog doxka.

29. Mansle TOBOPOTHI.

30. Bpamaromuecs cucreMsl orcuera. Cunbsl Koprosnnca.
31. KoopauHatel TBepAOro Tena. Yrisl Disepa.

32. IlpencraBieHne MajbIX IOBOPOTOB BEKTOPAMH.

33. Yrnosas ckopocTb. CKOPOCTh M YCKOPEHHE YaCTHULl TBEPJIOTO TeTIa.
34. Jlunamudeckue nepeMeHHsle. TeH30p MHepLUH.

35. TBepaoe Tesio ¢ OAHON HEMOABUKHOU TOUKOM.

36. PaBHOBECHE TBEPAOIO TEINA.

37. YpaBuenus Ditnepa.

5.2. Onmucanue mnokasartesjeili W KpUTepHEB KOHTPOJS YCIEeBaeMOCTH, ONHMCAHHE IIKAJ
OLICHUBAHUS

JUis OLIeHKM 3HaHWM, YMEHUH, HaBBIKOB U (DOPMUPOBAHMS KOMIIETCHLMHU IO JAUCHUILINHE
NpUMEHSIeTCsl OaJUTbHO-PEUTHHTOBAs CHCTEMa KOHTPOJIS U OLIEHKU yCIIEBAEMOCTH 00YJarOIIuXCs
ouHON (popMbl. OCHOBHbBIE TpeOOBaHMs OaIBHO-PEUTHHIOBOM CHUCTEMBbI MO JUCHUIUIMHE WU
IIKaJia OICHUBAHUS TIPUBEICHBI B TabHmax S - 7.

Tabnuia 5 — TpeboBaHus OAILHO-PEUTHHTOBOM CUCTEMBI 110 JUCIMILUIMHE

MakcumaibHbie
Konuuect | Gamnsr 3a JononuurensH [tpadusie
Biet pabor BO noasua paGotsl | CPOKH BBINOIHEHNS bIe OAJITBI Oastb
OJBHUJIOB MIOJIBUJIOB pabOTHI
PaboThI | 2 3a HapylleHHe
CPOKOB
KonTponsHbIe paboTh Ho+43als Ho-43al
2 10 10 Mapr, anpens CPOK CIIaHHYIO paboty
paboty
JlaboparopHbie pabOThIb B teuennn o+4 o-4
parop p 6 5 6ammoB A A
ceMecTpa
BeinonHeHne AOMaIIHKUX 5 Tlo 4 Ganna 3a 1 B teuennn Jlo +1 o©Oamna | o -1 Gamna 3a
3aaHui pabory ceMecTpa 3a 1 pabory 1 paboty
ITocemenue 3aHITHHA Otser y nocku | Ilo -1 Gamty 3a
i Jlo 0.25 6amna y A y
(ydyactue B 0OCYXIECHUSIX 16 eXEHeAeTbHO 1o +1 damna 1 mpomyck
3a 1 Hexmemto
3a1a4)
OTBeT Ha 9K3aMeHe 1 26 CECCHS
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Ta6n1/1ua 6 — KpI/ITCpI/II/I OLICHUBAHUIA PE3yJIbTaTa O6y‘leHI/I$I IO AMCHUIIIIMHE U ITKaJla OLCHHBAaHUA

Kputepuu orieHnBaHusI pe3yasTaToB 00ydeHUs

OneHka OreHka OreHka Orenka
Kon 1 HanmeHOBaHME
Kon u HHMKaTOpa «HEYA0BJICTBOPUTEILHO» «Y/OBJIETBOPUTEIbHO» / «xopouoy / «OTJIUYHO» /
HaNMCHOBAHME JOCTHKEHHS / «HE 3aUTeHO» «3a4YTCHOY «3a4YTCHO» «3a4TCHO»
KOMIICTCHIMH KOMIICTEHIIHH 0-54% 55-70% 71-85% 86-100%
OT max peUTUHTOBOM OT max PEeUTUHTOBON OIIEHKU OT Max peUTUHTOBOU OT max peUTUHTOBOH
OLICHKU KOHTPOJIS KOHTPOJISI OLICHKU KOHTPOJISI OLICHKU KOHTPOJISI
OIIK-1. Cnocoben | M O I K - 1 . 3 . | U3noxeHue yueOHOTo ®parMeHTapHsIe, 3HaeT Marepual Ha | Umeer riyOokue 3HaHMA
IPUMEHSTh 3HaHHE | Berasmser Matepuana OeCCHUCTEMHOE, | TOBEPXHOCTHBIE 3HAHUS | JOCTATOYHO XOpOILIEM | BCETO marepuaia,
(yHnamenTanbHOH | eCTECTBEHHOHAYUHYIO | perjoHOE, HE MOJKET | OCHOBHBIX pa3aeiioB | YpoBHE; MIPEICTABIIACT | IOHUMAET CTPYKTYPY
MATCMATHKH U | CYWHOCTh NPOOIEM, | oyonnyiypoBaTh OCHOBHBIE | MATeMaTHUeCKOi (PH3HKH. OCHOBHBIE 3a]au¥ B PaMKax | JMCUUILIMHBL,  OCBOMJI
€CTECCTBCHHO- BO3HHUKaOIIUX B X0I€ v
. MIOJIOKEHUS JUHAMMKH | V3710’kKeHnE MOTy4YeHHBIX MOCTAaHOBKM LieJieil U BBIOOpa | HOBallMM  JICKIIMOHHOTO
HAy4HBIX poheCCHOHATBHOMN o
Hetorona wu  Jlarpamxka. | 3HaHWH HETIOJIHOE, OJJHAKO ATO | ONTUMANBHBIX CHOCO0OB WX | Kypca IO CpaBHEHHIO C

JUCHOUIIITHH Ipu | AE€ATEIIBHOCTH, 3 6 o o
pelennn 3amay B | ucromesyer s mx | SATPY/HACTCA C DEIICHHEM | HE MPEMATCTBYET YCBOCHHMIO | JHOCTHIKCHMUS. y4eOHOH  JIUTEpaTypou;
0GIACTH perenus JudQepeHInanbHbIX MOCJIEAYIOUIETO  MaTepuala. H3JI0KEHUE TI0JyYEHHBIX
€CTECTBEHHBIX HayK COOTBBTCTByIOH.IPII’I ypaBHeHI/Iﬁ B I[OHYCKaIOTCﬂ OTACJIBHBIC 3HAHUU IIOJIHOC,
u WH)XEHEPHON | €CTECTBEHHOHAYYHBIN | OOBIKHOBEHHBIX CYILIECTBEHHBIE OIOKH, CHUCTEMHOE; NOIYCKAITCS
IPAKTUKE amnapar M METOJBI | IPOU3BOJHBIX, YTO | UCIIPABIEHHBIE C IIOMOILBIO €JMHUYHbIE omuoKH,

ONTHMAIIEHOTO MPCIITCTBYCT YCBOCHHIO | IIPEIIOJaBaTECIIA. CaMOCTOSITCJIILHO

YUpaBICHH MOCJIEAYIOIEr0 MaTepraia HCIIPaBIIsiEMbIC pu

cobeceloBaHUH
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Tabnuua 7 — Kpurepun onieHUBaHUS

Onenka

Kputepuu onennBanus

Belicokuii ypoBeHb
«5»
(oTM9HO)

OLCHKY «OTJMYHO» 3aCIy)XHUBACT O6y‘laIOI].IPII>iCS[, OCBOMBIIIHI 3HaHMH,

YMEHUS, KOMIIETEHIIMM W TEOPETUYECKUi MaTtepuan 0e3 TpoOernos;

BEITIOJIHUBIIIUN BCE 3alaHUs, MPEeIyCMOTPEHHbIC Y4YeOHBIM IIJJAaHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAaKTHYECKHE HABBIKK MPO(ECCHOHATHEHOTO

MIPUMEHEHUS OCBOCHHBIX 3HAHUI C(DOPMUPOBAHBI.

CpenHuil ypoBeHb
«4»

OLICHKY «XOpoI1o0» 3acClly>KUBacT o6yqalomm710$[, MNPAKTUYCCKHU IMOJIHOCTHIO
OCBOUBIITHM 3HaHuA, YMCHHUA, KOMIICTCHIUU U TeOpeTI/I‘IeCKI/Iﬁ marepual,

(xoporo) yueOHbIe 3aJaHusl HE OLEHEHbl MaKCHUMaJbHBIM YHCIIOM 0ajyioB, B OCHOBHOM
chOopMHUPOBaAI NPAKTHUECKHE HABBIKH.
[Toporossrit OLICHKY «Y/AOBJIETBOPUTEJILHO» 3aCIIy’KUBacT OOYYaroLIUiCs, YaCTHUYHO C

YPOBEHB «3»

Hp06eHaMI/I OCBOUBIIHIA 3HaHUA, YMCHHSA, KOMIICTCHIHUU U TGOpCTI/I‘IeCKI/Iﬁ

(ymoBneTBOpHTENb- | MaTepHal, MHOTHE yueOHBIE 3aJaHus TMOO HE BBIMOIHII, JTUOO OHH OLIEHEHBI

HO) gucioM 0ayutoB ONM3KMM K MUHHMAlIbHOMY, HEKOTOPBIE ITPAKTHYECKHE
HaBBIKK HE CPOPMHUPOBAHEI.

MuHnuManbHbIH OLICHKY «HEYIOBJICTBOPUTEIILHO» 3aCTyKHBAaET 00y4aIOIIMIACS, HE OCBOUBLINI

3HaHWA, YMCHHA, KOMIICTCHIIUU 1 TCOpeTI/IqCCKI/If/i Marcpual, y‘i€6HBI€ 3adaHuA
HC BBIITOJIHWI, TPAKTUYCCKNUEC HABLIKA HE C(bOpMHpOBaHBI.

YPOBEHBb «2»
(HeynoBneTBOpU-
TEJIHO

6. YUEBHO-METOAMYECKOE OBECIIEUEHUE AVMCLHUITJIMHBI

6.1. YueOHas iuTeparypa

6.1.1 OabxoBckuii, W.W.3amaun 1mo TeopeTHdeckold MeXaHUKdA s (pu3mkoB: *yueOHOE
noco6ue s By3oB / W. U. OnbxoBekui, 1O. I'. [TaBnenxo, JI. C. Ky3pbMeHKOB. - 2-€ u31I. ; uchp.
- CII6. : JIanb, 2008. - 400c. : un. - (YueObnuku s By30oB. CrienuanbHas JIMTEPATypa).

6.1.2 OabxoBckmii, U.U. Kypc Teoperndeckoil MexaHuku sl (GU3HUKOB: *ydeOHOE mocolue
st By30B / .M. OnpxoBckuil. - 4-e uzn. - CII0.: Jlans, 2009. - 576¢.: un. - (YueOHUKH IS
By30B. CrieranpHas JJUTepaTypa).

6.1.3 MyaranoBckuii, B.B. Knaccudyeckas mexanuka: *ydeOHoe mocobue st By3oB / B.B.
MynTaHOBCKHUH. - 2-¢ u3.; epepad. - M.: JIpoda, 2008. - 384c.: wi. - (Beicmiee oOpa3zoBanue;
Kypc Teopernueckoii puznkm).

6.1.4 Oabxosckuii, U.U. Kypc Teopernueckold MeXaHMKU isl (U3UKOB / [DIEKTpOHHBIS
TekcToBbie NaHHble]| / .. OnbXoBCKUi: yueOHHK IS BY30B. - 3-€ u31. - M.: 1978r. - 5756¢.

bubmuoTeunslii (HOHJ YKOMIUIEKTOBAH MEYaTHBIMU W3JIaHUSAMH U3 pacuera He meHee 0,25
IK3EMILISApa KAXKIOTO U3 W3JIaHUM, YKAa3aHHBIX BBIIIC HA KAKIOTO OOYYAromIerocs W3 4Yucia
JIUII, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOIIYIO IUCHUIUIMHY (MOIYJIb).

6.2. MeToanueckue yKazaHusi, pEKOMEH/IAlUM U IPyrue MaTepuabl K 3aHATHAM
6.2.1 JluHeiiHble M KBa3WIHHEHHbIe YPABHEHHUS] B YACTHBIX NPOU3BOAHLIX MEPBOIo
nopsiika |[TekcT M 3JIeKTPOHHBIE TEKCTOBBbIE IaHHbIE|: #METON. yKa3. K MPaKTUYECKUM
3aHATUAM 1O Juch. "YpaBHeHMs Maremarudeckod @usuku", "Teopus ynpasieHus",
"MopenupoBaHue cucreM U mpoueccoB", "MaremaTudeckoe  MoJeaupoBaHHe" IS
oOyJaromuxcsi HanpasieHus: noarotoBku OakanaBpos 01.03.04 ounoil ¢popMbl 00yueHus U 1o
muct. "Matemartuka" st oOy4aronmiuxcs HampaBieHHW MoArotoBku OakamaBpoB 09.03.02,
15.03.04 Bcex popm obyuenwmst / Coct. A.H. Jlo6ae, H.M. Borocnosckas. - H.Hosropon, 2021.
6.2.2. DuaemMeHTbl Teopuu moJsi[TekCT W 3JIeKTPOHHbIE TEKCTOBbIE JAaHHbIE]: METO..
yKazaHusi MO JucuuiuinHe «Marematukay i OOy4YarolIMXcsl HampaBiICHUH MOATOTOBKU
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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 ¢dopm
obyuenust / JIIIM HI'TY; coct.: H.M. borocnosckas, A.H. Jlo6aes, N.FO. XapuroHoBa.—
zepxunck, 2018. — 35 c.

6.2.3 Panbl: yueObnoe mocobue i By3oB / H.M. borocmosckas, A.H. Jlo6aes, N.IO.
Xapuronosa, C.1. Bnosun; Huwxkeropoa. I'oc. yu-t um. P. E. Anekceesa. - H.Hosropoa, 2020.-
105 c.

6.2.4 Metoguueckue pexoMenaauuu g IIIIC mo opraHu3anuum caMoCTOSATEIbHOM paboOTHI
CTYACHTOB I10 TUCIHILINHE «Y pPaBHEHUSI MAaTEeMaTHUECKOW (PU3UKI» /ISl CTY/IEHTOB HAPaBICHUU
231300 «IIpuxnagnas matematukay npoduist «MaremaTHuecKkoe MOJICIUPOBAaHUE B SKOHOMUKE
u texHukey; HampasieHus 100100 «CepBuc» mnpoduns «HDOpMAIMOHHBIA CEPBHUCY» OYHOM
¢dopmel o0yuenus / Coct. A.H. Jlo6aes. — H.Hoeropon, 2013. — 12 c.

7 THOOPMALIMOHHOE OBECIIEYEHUE JUCHUITJINHBI

VY4eOHbII mpomecc 1O JUCHUIUIMHE  OOECleYeH  HEOOXOIUMBIM  KOMIUIEKTOM
JUIIEH3UOHHOTO ¥ CBOOOJHO PAaCHpOCTPAHSIEMOro MPOrpaMMHOr0O OOECIeueHusi, B TOM YHUCIIEe
OTEUECTBEHHOTO MPOM3BOJICTBA (COCTaB MO JUCLUUIUIMHE ompenenaeH B Hactosmer PIIJ u
MOJIJIEKUT OOHOBIICHHUIO ITPH HEOOXOAUMOCTH).

7.1. Hepeqeﬂb HH(i)OpMaIII/IOHHbIX CIIPAaBOYHBIX CUCTEM

I[I/ICIII/IHJII/IHa, OTHOCUTCA K TIpynne AUCHUIIIMH, B PAaMKaX KOTOPBIX MPCAIOIaracTcsd
UCTIOJIb30BaHUE HH(OPMAIIMOHHBIX TEXHOJIOTHH KaK BCIIOMOTaTEIbHOTO HHCTPYMEHTA.
I/IH(bOpMaIII/IOHHBIe TCXHOJIOTHUHU MMPUMCHAIOTCA B CICAYIOIMNX HAIPAaBJICHUAX: IIPU IMMOATOTOBKEC U
oopMIICHHH OTYETOB O JTA0OPATOPHBIX pabOTaX, BHITOJHEHHH 3aJaHUN I CAMOCTOSTEILHOU
paboTHI.

Tabmuua 8 — [1epedeHp AIEeKTPOHHBIX OMOIHOTEYHBIX CUCTEM

Ne HaumenoBanue IbC Cebuika k bC
1 | KoncynbTaHT cTyAeHTa http://www.studentlibrary.ru/
2 | Jlanb https://e.lanbook.com/

7.2. IlepeyeHb JIMIIEH3HOHHOT0 M CBOOOJHO PpAacCHpPOCTPAHSIEMOro0 HNPOrPAMMHOIO
obecrieyeHHusi, B TOM 4YHCJie 0T€4eCTBEHHOI0 NMPOM3BOACTBA, HEOOXOIUMOIO /51 OCBOEHHS
AUCHUTIIMHBI

Tabmuna 9 — [IporpamMmMHOe obecrieueHue

Ne [TporpammHOe oOecriedeHue, HCIOoNb3yeMoe B ITporpammHOe obecnieyeHne CBOOOAHOTO
n/n YHHUBEPCHUTETE Ha JIOTOBOPHOIT OCHOBE pacrpoctTpaHeHus

1 MicrosoftWindows 10 (mommmcka MSDN | Adobe Acrobat Reader
700593597, mnommucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIumensust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
or 19.12.2011)

3 KoncynsranT [mtoc PTC Mathcad Express
https://www.mathcad.com/ru

Hepeqeﬂb COBPEMCHHBIX HpO(l)eCCHOHaJII)HI)IX 0a3 JAHHBIX U I/IH(l)OpMaIII/IOHHbIX
CIMpaBOYHBIX CUCTEM

B tabmunelOykazan nepedeHb Mpo¢ecCHOHANbHBIX 0a3 MaHHBIX U HMH(POPMAIMOHHBIX
CIPAaBOYHBIX CUCTEM, K KOTOPBIM 00ecnedeH JocTy (yAajJeHHbIN J0CTYII).
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Tabmuma 10 — ITepeueHs coBpeMeHHBIX TPOGECCHOHATBHBIX 0a3 TaHHBIX
¥ MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM

Ne HanmenoBanwne npodeccrnonanbsHON 6a36I TaHHBIX, Hoctym k pecypcy (yAalXeHHBIH TOCTYI € YKa3aHHEM
/T WH(POPMAIMOHHO-CIIPAaBOYHON CHCTEMBI CCBUIKH/TOCTYTI U3 JIOKATBHOW CETH YHUBEPCUTETA)
1 2 3
| | Pasa nanHbIX CTaHIApTOB M pernaMeHToB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
2 [Tepedens npodeccHoANLHAIX 623 MAHHBIX i https://cyberpedia.su/21x47c0.html
MH(GOPMAIIOHHBIX CIIPABOYHBIX CHCTEM
3 MHCTpyMEHTHI 1 BeO-pecypcHl s BeO- https://techblog.sdstudio.top/blog/instrumenty-i-
pa3pabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CupaBodHas TIpaBoBas crcreMa .
4 JOCTYII U3 JJOKAJIBHON CETH

«KoncynprantlLmocy

8 ObPA3OBATEJIbHBIE PECYPCHI IS UTHBAJIMAOB U1 JIUL C OB3

B Tabmmme 11 ykazaH mepedeHb 00pa3oBaTENBHBIX PECYpPCOB, MMEIOIMUX (OPMBI,
allanTUPOBAHHBIC K OTPaHUYEHHSM HX 3/10POBbS, a TAKKE CBEICHHS O HAJHMYMH CIICIHATBHBIX
TEXHUYECKHUX CPEJICTB OOYUCHHUS KOJUIEKTUBHOTO U MHIMBUAYAIBHOTO MOJIH30BAHHUS.

Tabmuma 11 — O6pa3oBaTelbHBIE pecypchl st UHBaIUI0B 1 Jinil ¢ OB3

Ne [Mepeyenb 06pa3oBaTENIBHBIX PECYPCOB, CBeieHUs 0 HAIMYUU CIIEIIMATBHBIX TEXHHYECKUX
HpPICl'[OCOG]'IeHHBIX JUIA UCIIOJIB30BaHUs HHBAJIMJIaMU U Cpe€acTs 06yquH51 KOJUICKTUBHOI'O U HTHAUBUYAJIBHOT'O
muramu ¢ OB3 MOJTb30BaHUS
1 | OBC «KoHCyabTaHT CTyAECHTa» 03BYYKa KHHT W yBEJIIMYCHHE MIPUPTA
CIENUAIIbEHOE MOOUIIBHOE IIPUIIOXKEHHE -
OBbC «Jlanb» Up
2 CHUHTE3aTOpP PeyuH, KOTOPBI BOCTIPOU3BOIUT
TEKCTHI KHUT' U MEHIO HaBUTalluU
3 | BBC «¥Opaiit» BepCHUs JIsl CIIA00BUISAIITUX

Cornacao ®enepanbHomy 3akoHy o0 oOpasoBanuu 273-O3 ot 29.12.2012 r. cr. 79, nm.8
"IIpodeccuonanpbHoe 00yueHHe W TPOQPECcCHOHATBHOE O00pa3oBaHUE OOYYArOIIUXCS C
OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3JI0OPOBBSI OCYIIECTBIISIFOTCS Ha OCHOBE 0Opa3oBaTENbHBIX
MPOrpaMM, aJIaliTUPOBAHHBIX MPH HEOOXOJUMOCTH I OOyUYeHUS YKa3aHHBIX OOydJarormmxcs'.
AOIIl pa3pabaTpiBaeTcsi 1O KaXI0OH HAMpPaBICHHOCTH TPU HAIUYUU 3asABICHUNA OT
0o0ydJaronuxcs, SBISIIONUXCS WHBAMHAaMH wiau Junamu ¢ OB3 u u3bsSBUBIIMX jkelaHue o0
00y4eHUHU TI0 JAaHHOMY THITy 00pa30BaTeIbHBIX MPOTPaMM.

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJWUMOE 1JIA
OCYHIECTBJIEHMA OBPA3OBATEJIBHOI'O ITPOLIECCA 110 JUCHUIIJIMHE

VueOHble ayANTOPUH JUIS TPOBEICHMS 3aHATHH MO TUCHUIUIMHE, OCHAIICHB 00O0pYJOBaHHEM H
TCXHUYCCKUMU CPEACTBAMU 06y‘ICHI/IH.
B tabauue 12 nepeuncieHst:
- y4eOHBIE ayJUTOPHU Ui NPOBEACHHS YYEOHBIX 3aHATHH, OCHAIICHHbIE O0OpPYIOBaHUEM H
TEXHUYECKUMH CPEACTBAMH 00yUCHHUS;
- TIOMEIIECHHS JUISl CAMOCTOATEIbHOM paboThl 00yUalOmUXCs, KOTOPbIe OCHAIIEHbI KOMIIBIOTEPHOM
TEeXHUKOW C BO3MOYKHOCTBIO TOJAKIIOYEHHUS K ceTH «VHTepHeT» M obecredeHHeM J0cTyna B
3JIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa3oBaTenbhyo cpeay AU HI'TY.
Tabnuua 12 — OcHaEHHOCTh ayAUTOPUI U TOMEIICHUH ISl CAMOCTOSITENbHOM paboThI
00y4aromuxcs Mo AUCUUIIINHE
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus

Ne HaumeHnoBanue OCHaIIEHHOCTh ayAUTOPUIA IlepeueHb TMIEH3MOHHOTO MPOTPAMMHOIO
ayIUTOPUI M MOMELICHNH | MOMEIICHUH U MOMeIIeHui i obecrieueHus.
JJIL CaMOCTOSITEILHOH CaMOCTOSITEILHOH pa6OTLI PexBu3HUTEH TNOATBCPIKAAIOMICTO JOKYMEHTA
paboThI
1 1433A Ayauropus nns | Kommuiekt nemoHcTpanuonsHoro | ¢ MicrosoftWindows 10 JlomariHss
JIEKITNOHHBIX U 00opynoBaHWUS: (moctagka c [1K)
npakTryeckux 3anatuil | 11K, ¢ Berxomom Ha * LibreOffice 6.1.2.1. (cBoboxnoe I10)
Hwxeropoackas 001., I. MYJbTUMEAUNHBIN OPOEKTOP, HAa | * Foxit Reader (013060 JTHOE HO);
JI3ep>KUHCK, Y. Oazse Intel Pentium G4560 3.5 e 7-zip a1 Windows (cBo6oxuoe I10)
laiimapa, n. 49 I'ru, 4 I'6 O3Y, mouutop 20° —
1.
MynbTUMe IUHHBII OPOEKTOP
Epson- 1 mrT;
Okpan — 1 miT.
2 1234 Komnnext nemoncTpanmonsnoro | ¢ MicrosoftWindows 10 JlomariHss
Hayuno-texandeckas 000pyIOBaHMS: (mocragka c 1K)
6ubmuorexa JIIMN IIK, ¢ BeIX00M Ha * LibreOffice 6.1.2.1. (cBo6oanoe 110)
HI'TY, crynendeckuii MyJIbTUMEIMHHBIN TPOEKTOP, Ha | * Foxit Reader (cBo6oxnoe I10);
YUTAILHBIN 341, 6ase Intel Pentium G4560 3.5 e 7-zip nns Windows (cBo6oanoe I10)
Hwmxeroponckas o6m., r. | I'ri, 4 I'6 O3Y, monutop 20° —
JI3epKUHCK, YII. L.
laiinapa, n. 49 MynpTUMeTUIHHBIN TPOEKTOP
Epson- 1 mT;
Okpan — 1 mt.;
Habop y4ueOHO-Har s THbIX
IOCO0MiA
3 1443a xoMIBIOTepHBIN * [1K na 0a3e IntelCeleron 2.67 | * Microsoft Windows 7 (moamnucka
Kiacc - noMemenue aust | I'T, 2 I'6 O3Y, monutop Acer | DreamSpark Premium)
CPC, xypcoBoro 17’ — 4 .
NPOEKTUPOBAHUS ITK noaKiIt04€eHbl K CETH * Apache OpenOffice 4.1.8 (cBoGoaHOE
(BbIIIONTHEHMSI KypCOBbIX | «IHTepHET» U 00ECIIEUNBAIOT I10);
pabor), Hixeropoackast | 10cTyn B 91€KTPOHHYHO * Mozilla Firefox (cBoboaHoe I10);
00J1., . JI3ePIKUHCK, YII. | HHOPMALIMOHHO- * Adobe Acrobat Reader (cBo6onHOe
laiimapa, n. 49 00pa30BaTEIbHYIO CPEIY 10);
YHHBEPCHUTETA * 7-zip nnst Windows (csoboanoe I10);
* Koncynprantllmroc (I'TI Ne
0332100025418000079 ot 21.12.2018);
10 METOAMYECKHWE PEKOMEHIALIMN OBYYAIOIIMMCA 110 OCBOEHHIO
JANCHUITIINHBI

10.1. O0mme ™MeToaMYeCKHE PEKOMEHJAAUMH ISl OOYYAKOIIUXCH 10 OCBOCHHUIO
AMCHMILINHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTHH

JlucuurimHa

peanusyercs

MOCPEACTBOM

IIPOBEICHUS

KOHTAKTHOW  paboOThl ¢

oOyJaronuMucs (BKJIFOYasi MPOBEJCHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSTEILHON
paboThI 00yYAIOLIMXCS M TPOMEXKYTOUHOM aTTeCcTaIuy.
KonrakTHas pa60Ta: ayaAuTOpHAasd, BHCAYIHUTOPHAA, a TaKXKC MOXCT IPOBOJUTHCA B
3JIEKTPOHHON MH(POPMaLIMOHHO-00pa30BaTeNibHOM cpesie yHuBepcureta (fanee - SUOC).

[IpenonaBanue

JAUCIUITIIMHBI

BEACTCA (¢

00pa3oBaTeNbHBIX TEXHOJIOTHIA:
- 3HAKOMCTBO ¢ Matepuaiamu Jiekiuii B cpere MOODLE;

- IPOBEJICHNE KOHCYIbTallUi B KOH(pepeHIusIx Zoom;

- 6aHHBHO-peﬁTHHFOBaH TCXHOJIOTHA OLICHUBAHUS,

IIpu

MIPENOIABaHUYN

JUCHUITIINHBI

MMPUMCHCHUEM

«Knaccuueckas

CICAYIOINUX  BUIOB

MECXaHHUKa, HCITOJIB3YIOTCA
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COBPEMEHHBIE  00pa30BaTENIbHbIE  TEXHOJOTMM, TO3BOJIIONIME  TOBBICUTH  AKTHBHOCTH
oOyJaronuxcsi Ipu OCBOEHUHM MaTepuaia Kypca U IpeJoCTaBUTh UM BO3MOKHOCTb 3 (EKTUBHO
peanu3oBaTh 4achl CAMOCTOATEIBHOM pabOTHI.

Bech nexumoHHbBIN MaTepual Kypca CONPOBOXKAAECTCS KOMIBIOTEPHBIMU MPE3EHTALUIMU,
B KOTOpBIX HarjsiJHO IPENOJHOCUTCS MAaTepuan pas3IndHbIX pa3leioB Kypca, 4YTO JaeT
BO3MOXKHOCTh OOCYJIUTh MaTepuai ¢ 00y4arolIMMHUCA BO BPeMs UTEHUS JIEKIUI, aKTUBUPOBATh
UX JEATENBHOCTh IIPM OCBOECHUM MaTepuana. Marepuainsl JEKIUI B BUJE CJIaliJ0OB HaXOIATCS B
cBobomHoM goctyne B cucteme MOODLE u moryT OBITh TONYYEeHBI O YTEHUS JICKIUUA WU
npopaboTaHbl 00YYAIOLUIMMHCS B XO/I€ CAMOCTOSITEIbHONU PaOOTHI.

Ha nexkmusix W mnpakTUYECKUX 3aHATHUAX PEATU3YIOTCSI HWHTEPAKTHUBHBIE TEXHOJIOTUH,
NPUBETCTBYIOTCS BONPOCHl M OOCYXKACHHUS, MCIOIB3YeTCs JIMYHOCTHO-OPUEHTHPOBAHHBIN
MOJIX0JI, TEXHOJIOTUSI paOdOThl B MAJIbIX TPYIIAX, YTO MO3BOJSET 00ydaromUMCs POSBUTDH ceOsl,
IIOJyYNUTh HABBIKM CaMOCTOSITEJIBHOTO HM3yYEHHs MaTepualla, BBIPOBHATh YPOBEHb 3HAHUI B
rpynme.

Bce Bompochl, BO3HHKIIHE IMPHU CAMOCTOSITEIbHOM padoTe Haj JOMAIlHUM 33JaHUEM,
noJIpoOHO pa30UparoOTCs Ha MPAKTUYECKUX 3aHATUAX U JieKuusX. [IpoBoasTcs HHAUBUYaIbHbIE
U TPYNIOBbIE KOHCYJbTALMU C HCHOJIb30BAHMEM KaK BCTped ¢ OOydyalolmMMHUCS, TaK U
COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHI (3JIEKTpOHHAd 1mouTta, Zoom).

Wuunuupyercst akTUBHOCTh OOYYaroIIUXCs, MOOILPSIETCs 3aJaHue JIOOBIX BOIPOCOB IO
MaTepuandy, MpPaKTUKYeTCs WHAMBHIyaJlbHbII OTBET Ha  BONPOCHl  0Oydarollerocs,
PEKOMEHIYIOTCSI METO/Ibl YCIIEIIHOTO CaMOCTOSITEJIBHOTO YCBOCHHS MaTepuala B 3aBUCUMOCTU
OT YPOBHS €ro 6a30BOM MOATOTOBKH.

Jlis OLleHKM 3HaHUM, YMEHMH, HaBBIKOB M YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH
IpUMEHsETCs 0aNIbHO-PEUTUHIOBasl CUCTEMA KOHTPOJISL ¥ OLIEHKH YCIIEBaEMOCTH 00YyYaroIuXcs
B IIPOLIECCE TEKYIIETO KOHTPOJIS.

[IpomexxyTouHast arTecTamnusi MPOBOAUTCS B (hOpME 3a4eTa C OICHKON C YYETOM TEKYIIeH
yCIEBAEMOCTH.

Pe3yabraT 00yyeHusi cunTaercsi c()OPMHUPOBAHHBIM HA MOBBIIIEHHOM YPOBHe, €CIH
TEOPETUYECKOE COJAEP)KaHUE Kypca OCBOCHO TMOJHOCThIO. Ilpum yCTHBIX cobeceoBaHUsAX
oOydaroluicss MCUEpNbIBAOIIE, MOCIEI0BATEIbHO, YETKO M JIOTMYECKH H3JlaraeT ydeOHbIN
MaTepHual; CBOOOJHO CIpaBJIETCS C 3ajauyaMH, BONPOCAMU M JPYTUMHU BHJAMH 3aJlaHUM,
UCIIOJIB3YET B OTBETE JOIOJIHUTENbHBIN MaTepuan. Bce mpenycmorpeHHble paboueil yueOHOMI
OpOrpaMMOIl 3aJaHusl BBIMOJHEHBl B COOTBETCTBUM C YCTaHOBJIEHHBIMH TpeOOBaHUSIMH,
oOyvaromuiicsi  crmoco0eH  aHAIM3UPOBAaTh  IOJNYYEHHBIE  PE3YJIbTaThl,  IPOSBISET
CaMOCTOSITEJIbHOCTh TMPU BBIIOJHEHNUH 33JaHUH.

PesyinbraT 00y4eHusi cuutaercs cGpopMHPOBAHHBIM Ha NMOPOTOBOM YPOBHE, €CIU
TEOPETUYECKOE COJAEpP)KaHUE Kypca B OCHOBHOM OCBOeHO. IIpm ycCTHBIX coOeceqoBaHUsAX
00yYaromuics TOCIIeA0BAaTENIFHO U3JaraeT yueOHbI MaTepHall; MpHU 3aTPyTHEHHUAX CIIOCOOCH
1I0CJI€ HaBOJALIMX BOMPOCOB MPOJOJKHUTH 00CYKIEHHE, CIIPABIISIETCS € 3aJjauaMy, BOIPOCAMHU U
JpYTMMU BHJIaMU 3aJaHUM, TpeOyoUMX NPUMEHEHNS 3HAHUW; BCE MPEAyCMOTPEHHbIE padoueit
yueOHOI mporpaMMoii 3a1aHus BBIITOJHEHBI B COOTBETCTBHM C YCTAaHOBJICHHBIMU TPEOOBAaHUSIMH,
oOydaromuiics  cnocoOeH  aHaJUM3UpOBaTh  IOJIyYEHHbIE  PE3yJIbTaThl;  MPOSBISAET
CaMOCTOSITENIbHOCTh MPH BBIIIOJIHEHUH 3a/1aHU

PesyinbTraT 00y4eHusi cuuraerci HecGOPMHMPOBAHHBIM, €CiIM OOydarolIUMHCS IpHU
BBINOJIHEHUM 33JaHUN HE JIEMOHCTPUpPYET 3HAHUM y4eOHOro maTepuasna, JOMyCcKaeT OLIUOKH,
HEYBEPEHHO, ¢ OOJBIIMMM 3aTPYAHEHUSMU BBINOJHSAET 3aJaHUs, HE JIEMOHCTPUpPYET
HEOOXOMMBIX YMEHHUH, KaueCTBO BBIMOJIHEHHBIX 3aJlaHUi HE COOTBETCTBYET YCTAHOBJIEHHBIM
TpeOOBaHUSAM, Kau€CTBO UX BBIIOJHEHHUS OLEHEHO YMCJIOM OajulOB HMKE TPEX IO OLEHOYHOMU
CHCTEME, YTO COOTBETCTBYET JI0 IOPOTOBOMY YPOBHIO.
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10.2. Meroanveckue yKa3aHHUs AJIsl 3AHATHI JIEKIIMOHHOTO THIIA

JIeKuMOHHBIN KypC IPEANOIAraeT CUCTEMAaTU3UPOBAHHOE U3JI05KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IIaHa. B Xoje NEeKIMOHHBIX 3aHATHUH PACKPBIBAIOTCS 0a30BBIE BOIMPOCHI B
pamMKax Kaxaod Tembl AUCUUILIHHBI (Tabmuma 4). O003HAYAIOTCS KIIOUEBBIE aCTEKThl TEM, a
TaK)Ke JIENAlOTCA aKICHThl Ha HauOoJee CIIOXKHBIE W BaXXHBIC TIOJOXKECHHUS H3y4aeMOro
MaTepuana. Marepualbl JEKIHi SBISIOTCS OMOPHOW OCHOBOM JIJISl MOATOTOBKH O0YUYAIOMINXCS K
MPAKTUYECKUM 3aHSATHUSM W BBIMIOJHEHUS 3aJlaHUd CaMOCTOSATEIbHOW paloThl, a TakKke K
MEPOIPUATHAM TEKYIIETO KOHTPOJSA YCIEBAEMOCTH M IPOMEKYTOYHOM aTTECTallMu 110
JMCITATIIINHE.

10.3. Meroanyeckne yKa3aHHsI 0 OCBOCHHI0 [IHCHUIUIMHBI HA NPAKTHYECKHX
3aHATHAX

[TonroToBKy K KaXXIOMy NPaKTUYECKOMY 3aHSTHUIO OOYyYarolMiics OJKEH HayaTh C
O3HAKOMJICHHUSI C PEKOMEHAYeMOH JInTepaTypoil (Tabmuma 4), KoTopas OTpaXkaeT CoJepKaHHe
npenaokeHHoW TeMbl. Kaxkas caMOCTOSATENbHO BBINOJHEHHAs] paboTa MO MHAWBUIYATbHOMY
BapHAaHTY MOJUIEKUT POBEPKE MPENOJABATEIIEM.

[Tpu onieHNBaHUM JaOOPATOPHBIX PAOOT YUUTHIBAETCS ClIEAYIOIIEE:

- KayeCTBO BBINIOJHEHHUS pPAacyeTOB M CTENEHb COOTBETCTBUS pPE3yJIbTATOB pPAaOOTHI
3a/laHHBIM TPeOOBaHUM;

- 11e1€c000pa3HOCTh UCTIOJIb30BAaHUS U3YUEHHBIX METOJIOB;

- Ka4eCTBO KOMMEHTAPHUEB K PELIEHUIO.

10.4. MeTroanuyecKkue yKa3aHus 10 CAMOCTOSATEJIbHOM padoTe 00y4YarIMXCs

CamocrostenbHas pabora obecreyrBaeT IOATOTOBKY OOYyYaroIIMXcs K ayIUTOPHBIM
3aHSATHUSAM U MEPONPUATUSAM TEKYILIEro KOHTPOJIS M MPOMEXKYTOUHOM aTTeCTallMH M0 U3ydaeMon
nucuuIuiiHe. Pe3ynbTaThl 3TOH MOATOTOBKM MPOSIBIISIOTCS B aKTUBHOCTH OOYYaIOLIMXCSl Ha
3aHSTHUAX M B KaUeCTBE BBIMOJIHEHHBIX 33JJaHUM JUIsl CAMOCTOATEIbHONW paboThl U Apyrux ¢opm
TEKYIIEro KOHTPOJIS.

[Ipu BBITIOJIHEHWM 3aJlaHUN JIJII CAMOCTOSITEILHOW PabOThI peKOMEHAyeTCs MpopadboTka
MaTepUaJIoB JCKUUH IO KaXXIOH NPONICHHOW TeMe, a TaKKe H3Yy4yeHUEe PEKOMEHAYEeMOH
JAUTEepaTyphl, IpecTaBiIeHHON B Pa3nene 6.

B nporecce camocrosiTenbHOM paboThl IpY M3YYEHUU TUCIHMITIMHBI 00ydYaronmecs MOTyT
paboTaTh Ha KOMIbIOTEPE B CIEHUAIM3UPOBAHHBIX ayJIUTOPHUSAX JUISl CAMOCTOSITEIbHOM pabOThI
(Tabnuna 12). B ayautopusx  umeercs  JOCTYN  d4epe3  MH(POPMALHMOHHO-
TEJIEKOMMYHUKALMOHHYIO ceTh «/IHTepHeT» K 371eKTpOHHOI MH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene ynuBepcutera (OUOC) wu snekrpoHHoi Oubnnoreunoir cucreme (OBC), rme B
JJIEKTPOHHOM BUJE PACIONAraloTcsi yueOHble M y4eOHO-METOJWYECKUE MaTepHalibl, KOTOpbIE
MOTYT OBbITh UCTIOJIb30BaHBI JJIsi CAMOCTOSTENIbHON paObOTh! IPU U3YYEHUN AUCLUTTUHBI.

11 OLHEHOYHLIE CPEJCTBA JJIAA KOHTPOJIAA OCBOEHUA IUCLHUTIJIMHBI

11.1. TunoBble KOHTPOJbHBIE 32JaHHA MJIH HHbIC MATepPHAJbI, HEOOXOAMMBbIE 15l
OLlEHKM 3HAHUIl, yYMeHHMil, HABBIKOB M (WJIHM) ONbITA B XOA€ TEKYylIlero KOHTPOJs
ycneBaeMoCTH

g Tekymero KOHTpOJIL 3HAaHUKW oOydwaromuxcss [0 JUCUUIUIMHE IPOBOJIUTCS
KOMILJIEKCHAsl OIl€eHKA 3HAHMIA, BKIIOYAOIIas

- IPOBEJICHUE KOHTPOJIBHBIX padoT;

- BBITIOJTHEHUE 33/IaHUM JIJIs1 CAMOCTOATENIbHON pabOTHI;

11.1.1. TunoBblie 3a1aHusl AJI51 KOHTPOJIbHBIX PadoT
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| .Haiitu TpaekTOpHuio MaTepuaibHOM TOUKHU U €€ cMenleHue B nosie U =-

a b
_+_2
r

r

r zZT
2. Bapsin aBwKercs B none E =FE sin—n_ 3JIEKTPHYECKOr0 OHAYIATOpa. B HauanbHbI MOMEHT
a

r L .
Bpemenu 7(0) =0, V(0) =v,n, . HaiiTu 3axoH ABMXKEHUS 3apsia.
3.0npenenuth QyHKIUIO ["aMHIBTOHA aHTAaPMOHHYECKOTO OcCIuuIsTopa, (GyHkmus Jlarpanka
KOTOpOTO

2 2.2
L zﬁ- sz - ax’ +bx&.

4 HaiitTu  uHTErpanbl  JABWKEHHUS, €CIM  BUJ  JCUCTBUS  HE  MEHSIETCS  MpH:
a) IPOCTPAaHCTBEHHOM CJBUTE, 0) MOBOPOTE, B) CIBHUIe Hayaja OTCU€Ta BPEMEHH, I') BUHTOBOM
CIBUTE.

5. HaliT TpaeKTOpHIO M 3aKOHBI JBUKEHUS YaCTHULBI B I1OJIE:

i-V r<R
U =j
70 r>R
. -a n
6. MarepuanbHas TOUKa JABMKETCS B LEHTPAILHOM II0JI€ MO JeHCTBUEM CUilbl 7 =——— . Ilpu

r
KaKUX Ha4aJIbHBIX YCIOBHAX TPACKTOPUS MPEJCTABISAET CO00M OKpYKHOCTh: r =2RCosj ?

7. Haitu HHTErpajbl JBHKCHUS s YaCTHUIIbI, JBHKYILIEHUCS:
a) B ogHopoHoM nosie U(r)=-Fr;
6) B mone U(r), tme U(r) — ognoponnas gyukuusi: U(ar) =a "U(r) (YTOYHUTH, IPU KAaKOM n
npeoOpa3oBaHue MOA00MS HE MEHSIET BUJI ICHCTBHUS ),
B) B noJje Oerymieit BoiHsl U(r,t)=U(r-Vt), rae V — mOCTOSIHHBIN BEKTOP;
) B MarHUTHOM IIOJI€, 3aJlaHHOM BEKTOPHBIM mMOTeHIuamoM A(r), rae A(r) — OomHOpOIHas
byHKIMS;
1) B DJICKTPOMArHUTHOM II0JI€, BPAIIAIOIIEMCsl C MOCTOSHHON yriioBoM ckopocTtbio W BOKpyr
OCH Z.
8. Onpenenuts GyHKIUIO ['aMUIIBTOHA aHTAPMOHHYECKOTO OCHMILIATOPa, GyHKIMs Jlarpamxka
KOTOPOTO

2 2.2

L zﬁ- wx . ax’ +bx&.

2 2
9. HailTu 3aKOH OBH>KEHUS 3apsyKEHHOM YaCTHUIBI B OJHOPOJHOM MOCTOSIHHOM MAarHMTHOM ITOJI€
H, pemas ypaBHenus ['amunbTOoHa. BekTopHbIi TOTEHHIMAn BbIOpaTh B BHIE
A =4, =0, A =xH .

10. C momomipio ypaBHeHUs ['amMuiabTOHA-SKOOM B p-TIpEACTaBIECHWH HAWTH TPACKTOPHIO U
3aKOH JABUKCHHA 9aCTHUIBI B OJHOPOAHOM II0JIC.

11.2. TunoBble KOHTPOJIbHBbIE 3alaHUS WM HHble MaTepHaJibl, HeOOXoAMMbIe JIs
OLICHKH 3HAHUII, yMEeHUIl, HABLIKOB M (WJIH) ONBITA B X0/1€ MPOMEKYTOYHOM ATTECTAIIUM T10
AUCHUILINHE
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11.2.1. TunoBble NpaKTHYeCKHE 3a1aHNS K 3a4eTy ¢ OLICHKOM:
1. HaiiTu TpaeKTOpHUIO U 3aKOHBI ABM)KEHHS YaCTUIIBI B TIOJIE:
-V r<R
0 r>R

1
2. I[OKaSaTB, qTO OJId 3ap>1>1<eHH0171 YaCTHIIbI B OJHOPOAHOM MAIrHUTHOM IIOJIC H HHTCTPaJIOM

rry efr Lomrr
JBWKCHUS SBIISIETCS Q\/I, H )+2—[r,H ]Z roe: M Z[r, p]
c

.
U 1
A

r g
3. Haiitu TPACKTOPHIO U 3dKOHBI JIBUKCHUA Sapﬂ)KeHHOﬁ YaCTHUIILI B MATHUTHOM T10JIe: H :g—3
r

-a

5
r

IIpy kakux HayaJlbHBIX YCJIOBUSAX TPACKTOPHUs NPEACTaBIseT COOO0H OKpPYKHOCTB!
r =2RCosj ?
5. Tloka3atb, 4TO JJI MAaTEPUAILHOM TOUYKH, JBYXKYLIMICS B LIEHTPAIBHO-CUMMETPUYHOM I10JI€
-a r [T I' g% L
U =——, coxpansercsa Bektop C =, M | ——. Onpenenuts pacnosoxenue sekropa C
r r

4. MaTepI/IaJIBHaSI TOYKa ABWXXCTCA B LCHTPAJIBLHOM IIOJIC TIOI HeﬁCTBHCM cullbl ' =

OTHOCHUTCIIBHO Op6I/ITI)I TOYKH U CBA3b €ro BEJIMYUHBI C SKCOUCHTPUCUTETOM Op6I/ITH.

a
6. MaTCpI/IaJ'IBHaH TOYKa IBHIKXCTCA B LCHTPAJIbHO-CUMMCTPHUYHOM IIO0JIC U :_6' Ilonnas
r

SHeprus paBHa HyIr0. HaliTH TpaeKTOPUIO TOUKH U TIOCTPOHUTH TPaPK TPACKTOPHH.

b

o . a
7. Haiiti TpaeKTOPHIO MaTepraabHO TOYKU U CMEIIeHne ee B B rosie U =- —+—-
ror

8. MareMaTHuecKuii MasSTHUK IEPEMEHHOM JITMHBI KOJIEOJIETCS B BEPTHUKAIBHON IIIOCKOCTH 110
TFapMOHUYECKOMY 3aKOHY | =] ,sinw . Haiitu aOcomoTHOE YCKOpEeHHE TOUKH A, eciu

anuHa /yactu OA HUTH YMEHBIIAETCs 1O 3aKoHy [ =/ - at .

1
1 1
9. Tlpu nBUXKEHUU TOUKH €€ paJuyC-BEKTOp », CKOPOCTH VM YyCcKopeHue W cBs3aHbl
1 [
COOTHOIIEHUEM: W :aI_V,r Ja =const >0 . Haiitu paanyc KpuBU3HBI TPACKTOPHH.

10. YacTHia Macchl m MOXET ABUraThCs IO OKPYXKHOCTH pajauyca /B BEpTUKAIbHOM MJIOCKOCTH
B IOJIe TsDKECTH (MareMaThdeckuil MasTHHUK). HalTum 3akoH €€ JBMXKEHMs, €cCiH
KHHETUYECKast DHEPrus B HYDKHEN TOYKE E paBHa 2mgl.
OneHuTs epuo] 0OpaleHust MasiTHUKA B cydae, koraa E - 2mgl << 2mgl .

a b
11. Onpenenuts Tpaektopuio dactuipl B mnoie U(r) =—+—-. Bblpasurs H3MeHeHHE
ror

HaIIpaBJIEHUs €€ CKOPOCTH IIPU PACCESTHUM YEPE3 SHEPTUIO U MOMEHT.
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a b .
12. Onpepenuts TpaekTopuro 4Yactuipl B none U(r) =- —+—-. Haiti yrioBoe paccrosiHue

Dj MexIy ABYMs MOCJEI0BAaTEIbHBIMU MIPOXOXKACHUSIMH NIEPUTEINNs), IEPUOJ PaIUATbHbBIX

Konebannii 7' u nepuox obpamenust 7; . Ilpp KakoMm YCIOBHH TPAacKTOPHs OKaKeTcs

3aMKHYTOM?

, HCIIOJIB3Yys MHTCIrpajl JAIBUKCHUA

. a
13. Haiftu Tpaektoputo wactuupl B mnone U(r) =- —
r

A=pm]- 2.
r

14. Tlpu kakuX 3HAYCHUSIX MOMEHTA UMITYJIbca M BO3MOXKHO (DMHUTHOE TBUKCHHE YACTHIIBI B
none U(r)?

- Xr

2) U(r) =- aer :

22

) U(r)=-Ve "’
15. Yactuna B mone U(x)=-Fx 3a Bpems t mepememaercs us Touku x=0 B Touky x=a. Haiitu
3aKOH JBMKEHHMs YaCTHIIBl, IpEAToNaras, uto oH uMmeeT Buj x(¢t) =At* + Bt + C, u noabupas
napameTpsl A, B, C Tak, 4To0bI JeHCTBUE UMENIO HAMMEHBIIIEE 3HaYCHUE.

a b
16.0npenenurs  TpaekTopuio yacTuibl B mone U(r) =—+—-. BbIpasuth uU3MeHEHHE
ror

HarpaBJICHUS CKOPOCTH IIPU paCCCAHNUEC YCPEC3 OHCPIUIO U MOMCHT.

17. Tlpu kakux 3HaYEHHUSIX MOMEHTa UMITyJIbca M BO3MOXHO (PUHUTHOE JBUKEHHE YACTHIIBI B
noste U(1)?

a) U(r) =- aer :

6) U(r) =-Ve ™"

I

D

18. Iloka3arh, 4TO TpaekTopus dacTuiel B moie U(r) =- npu ycjioBuu r, << D

max

MPEACTABISIET COOOW MEIJICHHO MPELEeCCUPYIOUUN JIITUIC, U HAWUTH YIJIOBYIO CKOPOCTH €ro
MPELeCCuu.

19.C mnomolIpl0 HENOCPEACTBEHHOI'O BBIUMUCICHHUS JI0Ka3aThb KOBAPUMAHTHOCTh YpPaBHEHUS
Jlarpan:;xa OTHOCUTENIbHO MPeoOpa3z0BaHUi KOOPIUHAT

qi :qi(Ql’Q27"'7Qs’t)’ l :1’2:'--7S-

20. Haiitu 3aK0oHBI NpeoOpa30BaHMs SHEPTUM U UMITYJIbCOB MPH MEPEXOe K CUCTEME OTCUETa,
JBIDKYIIEHCs co ckopocThio V. @ynkiuio Jlarpamka L’ B nBuKyIiencs cucreme BbIOpaTh B
BUJIE:

a) L'=L(r'+Vt,8aV ,t) ,tae L(r,&t)- Gynkuus Jlarpanxa B HEMOIBIKHON cCUCTEME.

21.HaliTi uHTErpassl ABUKEHUS, €CIIU BUJ IEUCTBUS HE MEHSETCS MPH:

a) MPOCTPAHCTBEHHOM CJBHTe, 0) TOBOPOTE, B) CABUTE Hayalla OTCYETa BpPEMEHH, T') BAHTOBOM
C/BHTIE.

22. HaiiTu uHTErpasbl ABUKEHUS JJISI YACTHUIIBI, IBUKYIICHCS:

a) B onHOopoaHOM moJie U(r)=-Fr;

6) B mone U(r), roe U(r) — omnopoanast ¢pynkuusa: U(ar) =a "U(r) (YTOUHUTH NPU KAKOM n
npeoOpazoBaHue O00US HE MEHSIET BU]I ACHCTBHS);

B) B mosie Oerymeid BoiHbl U(1,t)=U(r-Vt), rae V — moCTOSIHHBIN BEKTOD;
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I) B MarHUTHOM TIOJiE, 33JJaHHOM BEKTOPHBIM MoTeHmuaioMm A(r), rae A(r) — ogHOpomHas
byHKIHS;
1) B 2JIEKTPOMAarHUTHOM II0JIe, BPAIAIOUIEMCsl C TIOCTOSSHHOW YTJIOBOM CKOpocThio W BOKpYT
OCH Z.
23. HaiiTi unTerpansl ABMKEHHs, OTBEYaIOIUil npeodpa3zoBanuto ["amues.
Vka3zanue. Mcrionb3oBath pe3ynbTat 3a1aun 4.11.
24. Ilycte ¢ynkmus 'amuneToHa H cucteMbl yacTHil He M3MEHSETCS IpU OECKOHEYHO MalloM
nepeHoce (moBopote). BeiBecTr 0TCI0/1a 3aKOH COXPAHEHHS UMITYJIbca (MOMEHTA UMITYJIhCA).
26. OmnpenenuTh QyHKIUIO ['aMUIbTOHA aHTAPMOHUYECKOTO OCUMIUIATOpa, (GyHKIMs JlarpaHxka
KOTOpOTO
& wix?
L=—-
2
27. HaiiTu 3aKOH JBM)KEHUS 3apsUKEHHOM YacTHULBI B OJHOPOJHOM IIOCTOSSHHOM MAarHUTHOM
nose H, pemas ypaBHeHus ['amwmibroHa. BeKTOpHBIM MOTEHIMAN BBIOpAaTh B BHIE
A, =4, =0, 4, =xH .
28. Beruucauts ckobku I[lyaccona:
a){M,,x;}, M,p;, M. M,
6) {ap’br}’ {aM’br}’ {aMabM}’
n 2
B) {M,rp}, {p.r"}, {p,(ar)7}.

29. Beraucauts {4,,4,}, tne

- ax’ +bx&.

| 1
Al :Z(x2 +pX2 - y2 - pyz)a Az zg(xy*—pxp)’)’

1
Ay =—(p, - p.) A, =x*+y +pl+pl.

30. ITokasatp, uto {M_,j } =0Orne j - mobas ckamsipHas (YHKIHS KOOPIHHAT M MMITYJIECOB
YaCTHUIIBL.

ITokasats, uto {M _, f} =[fn], roe f — BekTopHas QyHKIMS KOOPAUHAT U UMIIYJIbCOB YACTHUIIBI,
N — eAMHUYHBII BEKTOP B HANPaBICHUU OCH Z.

31. CocraButh ypaBHeHHE OBUXkeHHUS BekTopa M=[r,P] (rme P — 0000mEHHBII UMITYNIBC), €Cln

¢dbyuknus 'amMmunsToHa
2

H =-gHM + 5—, rae g u H — nocrosiausle.
m
32. Haiitu kaHOHUYECKOE IpeoOpa3oBaHue, 3a1aBacMOe IPOU3BOISIICH (QyHKITUCH:
1
a) F(q,0,t) :Emw(t)qzcth. 3anucaTth ypaBHEHHS JBUKEHHS B mHepeMeHHbIXx Q u P ans

rapMOHUYECKOTO OCUMIUIATOPA C YACTOTOU W(?)

0) F(q,0,t) :%mwgq - sz l;']Hcth.

3anmcaTh ypaBHEHHs IBIKCHUS B MepeMeHHbIX Q M P s rapMOHMYECKOTO OCIMILIATOPA, Ha
KOTOpPBIN JeicTByeT BHemHss cuna F(t).

33. [lokazaTh, 4TO IpeoOpa3zoBaHue

P,

x =X cosl +—sinl , y =Ycosl +——sinl ,
mw mw

P =-mwsinl +P cosl, P =-mwsinl +P cosl,

sBIsieTcst KaHoHM4YeckuM. Haiitu HoByto pynkuumio 'ammiberona H’(P,Q), ecnu
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2 2

P\' -4y sz
H(p,q)='2m' = (x> +y%)

Ornmcars ABIKEHHE IBYMEPHOTo ocuuisitopa npu ¥ =P, =0.

34. Tlyctp dynkums ['ammnbroHa H cucTeMbl yacTuIl HE M3MEHSETCS MPU OECKOHEYHO MaJloM
nepeHoce (moBopote). BriBecTu oTCI0a 3aKOH COXpaHEHUsI UMITYJIbca (MOMEHTa UMITYJIbCA).

35. Hailtu 3akoH ABMKEHHS 3apsSyKEHHOM YaCTHIBI B OJHOPOAHOM TMOCTOSIHHOM MAarHUTHOM
noie H, pemas ypaBHeHuss ['amumibToHa. BeKTOpHBI mMOTeHUMan BbIOpaTh B BHUJIE
A, =4, =0, A =xH .

36.HaiiTu TpaekTOpHIO M 3aKOH JABWXEHHUS 4acTulbl B mosie U(r)C NOMOIIBIO ypaBHEHUS

Tamunbrona-SAxoou:
2 2 2.2
W, xXT L mW, Ty

a) U(r)=-Fx; 6) U(r) = :

o ar
377. OmnpenenuTh TPACKTOPHUIO M 3aKOH JBIDKCHHS YaCTHILBI, paccenBaemoii B mone U(r) =—-.
r

(TpaekTopHIO BBIPA3sUTh Yepe3 KBaapaTypbl, a npu Ep’ >>a- nanamutuuecku). CKoOpocTh
YaCTHI] JI0 paccesHUs HaIlPaBJIEHA IPOTHBOIIOJIOXKHO BEKTOPY a.
38. OnpenenuTs TPa€KTOPUU U 3aKOHBI IBM)KEHUS YaCcTHII, PaCCEMBAEMBIX U MAAIOLIUX B LIEHTP
nonst U(r). TpaeKTopuio BHIpa3suTh depes3 KBaapaTyphl, a TpH Ep” >>a u aHanuTHdecku. J{ns
IIEPBOIO IOJI HATH aHAJIMTUYECKOE BBIPAKEHUE TPAEKTOPUN YaCTULIbI, TAJAIOUIEN B LIEHTpP NpU
Ep* << a.CKOpPOCTb YacCTHI] JI0 PACCESHHUS MapalIelbHa OCH Z.

2) U(r):acrozsq : ) U(r):a(1+iinq)'
40. OmnpenienuTh TPACKTOPHIO (BBIPA3UTh Yepe3 KBaAPaTyphl) (UHUTHOTO ABMKEHHS YaCTUIII B
none U (r) =ﬂ- ﬁan M_ =0
r r
6) To xe nns nonst U(r) :acrﬂ + rg_4 .

41. HaiiTi ypaBHEHHE TPACKTOPHUH U 3aKOH JBWKCHHS YacTHIlBI B Tojie U(r) B mapabomuecKkux
KOOpJMHATAX:

a) U(r) =- %; 6) U(r) =- % Fr.

2 2 2

Y

X z
42. BayTpu IaKoro ynpyroro 3juUIMIICOMIa BPAIEHHs — -+ +—- =1 JBIKETCS 4acTuIa,
a

a- ¢
BBUJICTEBIIAs U3 Ha4yajla KOOPAMHAT MOA yIiioM a K ocH z. Haiitu obnactu sniunconna,
HEIOCTYIIHBIE JUISl YACTHULIBI.
43. Kakum 00pa3oM MOKHO HaTH AEWCTBUE KaK QYHKIUIO KOOPIMHAT U BpEMEHH, 3HAS TIOJTHBIH
UHTerpan ypaBHeHus ['amunbroHa-Jkoou?
44. C nomoulpto ypaBHeHUs ['amMuiabTOHa-SKOOM B p-IPEACTaBICHUM HAWUTH TPACKTOPUIO U
3aKOH JBMKCHMSI YACTHULIBI B OJTHOPOJIHOMIIOE.
45. C noMoIpl0 HENOCPEACTBEHHOIO BBIUMCIEHMSI J0Ka3aTh KOBAapUAaHTHOCTb YpaBHEHUS
JlarpaH»a OTHOCHUTEJIBHO NPeoOpa3oBaHUN KOOPIUHAT

q, =q,(0,,0,,...,0,,t), i=12,.,s.

46. Haiitu 3ak0oHBI IIpeoOpa30BaHUs SHEPTUM U UMITYJIbCOB IIPU MEPEXOJe K CHUCcTeMe OTCuéTa,
JBIDKYIIEHCs co ckopocThio V. @ynkiuio Jlarpamka L’ B nBuxKyIencs cucreme BBIOpaTh B
BUJIE:
a) L/'=L(r'+Vt,RaV,t), tne L(r,&t)- Oyuxuus Jlarpamka B HENOIBMKHONW CHCTEME;
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o m,v,'
0) L,'=3 %- U(r'+Vt,t).3pece L,' ornuyaercs OTL,'Ha MOJNHYH HPOU3BOJHYIO IO

a
BPEMEHHU.

47. HaliTu UHTETpasibl ABUKECHUS JJIS1 YACTUIbI, IBUKYIICHCS:

a) B ogHOpoiHOM ToJie U(r)=-Fr;

6) B mone U(r), rae U(r) —onnopoanas ¢yukuus: U(ar) =a "U(r) (YyTOYHUTH HpU KAKOM n
npeoOpa3oBaHue MOI00US HE MEHSIET BT ACHCTBHS);

B) B ntosie Oerymieid BoiHbl U(1,t)=U(r-Vt), rae V-oCcTOsSHHBIN BEKTOD;

r) B MarHUTHOM TIOJIE, 33JaHHOM BEKTOPHBIM MoTeHmuaaoMm A(r), rae A(r) — ogHOponHas
byHKIHS;

1) B DJIEKTPOMAarHUTHOM TIOJI€, BPAIAIOMIEMCsl C MTOCTOSIHHOM yrioBoi ckopocThio W BOKpyT
OCH Z.

48. HaiiTi uHTEerpassl ABMKEHHS, OTBEYAIOIIUi npeodpa3zoBanuto ["amues.

49. HailTu uHTErpajgbl IBWXEHUS Uil YacTHUIbl B OJHOPOJHOM MarHuTHOM mnoiie H, ecnm
BEKTOPHBII MOTEHIIMAJ 33/1aH B BUJIE

a) A Z%[Hr]; 6) 4, =4, =0, A, =xH
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