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1. IIEPEYEHB IINIAHHPYEMBIX PE3Y/IbTATOB OBYYEHHA I10 JAUCHHIUVIHHE, COOTHECEHHBIX C
IUIAHHPYEMBIMH PE3YJIBTATAMH OCBOEHHH OBEPA30BATEJTbHOH ITPOTPAMMBI
B pesynbrare ocBoenus OIIOII GakanaBpa 0Oyd4arOIIMICS TOJDKEH OBIAIETh CIEAYIOIIMMHI
pe3ynbTraTaMu 00y4eHUs 0 AUCIUILINHE:

Konpr PesynbTaThl ocBOCHUS [TepedeHs UTAHUPYEMBIX PE3YIIHTATOB
KOMIIETEHIINU OIIOII 0 TUCHUILJINHE
OIIK-1 CIIOCOOHOCTB UCIIONIB30BaTh | 3HaTh: OCHOBHBIE TOCTAHOBKY 3a7a4 I MOIEIEH
0a30BbIe 3HAHUS €CTECT- MEXAHUKH CIUIOIIHBIX CPE/I;

BCHHBIX HayK, MATEMAaTUKN | YMeTh: (OpMYIHPOBATH OCHOBHBIE ITOJIOKEHHUS U

n I/IH(I)OpMaTI/IKI/I, OCHOBHBIC | IPUHIHUIILI UCITOJIb30BAHUA MOI[GJ'IGI\/‘I MCXaHHKU
(axThl, KOHLIENINH, IPUH- | CIUIOUIHBIX CPEN;

OHIIbI TeOpHﬁ, CBA3aHHBIX C BJ'IaIIeTI)I HaBbIKaMU MOACIIMPOBAHUA TPAKTUICCKHUX
NPUKIIaJHOM MaTeMaTuKOW | 3aJa4d B paMKax MOJIeJie MEXaHUKHU CILIOIIHBIX

1 HH()OPMaTHKON cpen.

2. MECTO JHCHHILTHHBI B CTPYKTYPE OIIOIT

Jucuunnrza «BBeleHre B MEXaHUKY CIUIOIIHBIX CPEI1» BXOJUT B BAPUATUBHYIO YacTb IPO-
rpaMMbl. M3yueHne naHHOW TUMCHUIUIMHBI Oa3upyeTcsl Ha 3HAHUSAX CTYJIEHTaMU MHOTMX MpEeAIecT-
BYIOILIMX MaTEMAaTUYECKUX KYpPCOB: JUHEHHOM anreOpbl U reOMEeTpHM, MaTEeMAaTHUYECKOro aHaJIN3a,
aHaM3a, 0OBIKHOBEHHBIX MU GEpEeHIINATBHBIX YPaBHEHHH.

OcBoeHue nuCHUILIMHBI «BBeneHne B MeXaHHKY CIUIOIIHBIX Cpey HEO0OXOAUMO NpHU U3Y-
YEHUU TaKUX JUCIUIUINH Kak «YucneHnsie MeToap», «l[Ipumenenne GyHKIIMOHATBHOTO aHAIN3A B
MaTeMaTHYecKoi pusuke», «BBeneHne B MEXaHUKY CIUIOIIHON cpenbl», «MoaenupoBaHue U Kpae-
Bble 3a71au MCCy, npu BBIIIOJHEHUH KYPCOBBIX U JUIUIOMHBIX PaOOT, CBSI3aHHBIX C IPUMEHEHHEM
METOJIOB MaTEMAaTHYECKOTO MOJEIMPOBAHUS, UCCIEA0BAHNEM ITPUKIAIHBIX 3a/1a4 €CTECTBEHHOHA-
YYHOT'O HalpaBJIeHUS.

JucuumimHa u3ydaercs Ha 3 Kypce B 5 ceMecTpe.

3. OF'BbEM JUCIHHILTHHBI B 3AYETHBIX EJUHHUI[AX C YKA3SAHHEM KOJHYECTBA AKAJJEMHYECKHX
YACOB, BBIJEJIEHHbBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIIUXCA C IIPEIIOJABATEJIEM H HA CA-
MOCTOATEJIBHYIO PABOTY OB YHAROIITUXCA

OO0r11ast TPyI0EMKOCTh JUCIUILIMHBI cocTaBisieT 2 (3) 3auetnbix enunuil, 72 (108) akame-
MHUYECKHUX Yaca.

3.1. O0bEM TUCHUILIHHBI 0 BUAAM y4eOHBIX 3aHATHH (B Yacax)

Buj yueOHoii padoThI Bcero yacoB asst ouHoi pop- | Beero yacos 11 3204HOM
MbI 00y4YeHHUS (¢opmbl 00yueHuns

OO0mmas TpyI0eMKOCTh 0a30BOTO 72 108

MOJTYJISl TUCITUTIITUHBI

KoHTakTHaa* pabora obyuatowmxcac | 54 18

npenopasarenem (no sBugam yueb-
HbIX 3aHATUIA)

AynuTtopHble 3aHTH (BCET0) 36 14
B ToM uncie:

Jlexumu 18 6
[TpakTHyeckue 3aHsATUS 18 8
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B TOM YHCJIC B UHTEPAKTHBHOMN 16 4

bopmax

Breaynuropnas pabora 0

CamocrosiTe1bHas padora (Bce- | 36 90
ro)

B ToMm unce:

Pacuetno-rpaduueckue paboTsl 9 20
WupuBuayansHeie pabotsl (padora | 18 50

C y4eOHMKOM, KOHCIIEKTOM, UHTEP-
HEeT-cailTaMu)

[ToaroroBka Kk MpoMeXyTo4yHOM aT- | 9 20
TeCTaINH

Buja uToroBoro KoHTpoJIst  3a- 4
qyer

4. COAEPKAHHUE JUCIHIIIHHbI, CTPYKTYPHPOBAHHOE I10 TEMAM C YKA3AHHEM OTBEJJEHHOI' O
HA HUX KOJTHYECTBA AKAJTEMHYECKHX YACOB H BH/IOB YYEFHbIX 3AHATHH
4.1. Pa3odenst Oucyuniunvl U mpyooemKOCHb RO 6UOAM YHUeOHBIX 3aHAMUIL (8 AKAOeMUUECKUX Ya-
€ax)oinsn OHeeHoll hopmbl 00yUeHUS .

Buer yueOHBIX 3aHATHH,
BKJIIOYasi CAMOCTOSITEIb-
HyH0 paboTy 00y4aro-
HUXCS
Y TPYAOEMKOCTH (B 4a-

—_
o
Q
<
=
N
W
g cax) DOpMBI TEKYILEr0 KOHTPOJISL
Ne Paznen 3 P Y P
/ Z ayiuTop- C YCIIEBAEMOCTH
n/n JCLUIITHHBI = Hble yueGHbIE a-
EE 3aHATUS Moc-
TOSI-
al
= TeNb-
g Jlex. | Ilpak. | Has
8 pab.
1 | Ilpenmer m MeTOOBI MEXaHUKHU
pea A 3 1 2 TecT
CIUIOIIHBIX CpeJl
2 MaremaTuueckuil anmapar mexa-
P 10 3 3 4 Kontponpnas paboTta, Tect
HHKH CIUIOIIHBIX Cpet
3 [Ipencrasnenne JBIDKCHUS
CILIONIHOf CpeTBI 5 1 1 3 Kontpompnas pabota, Tect
4 Teopus nedopmarmii 11 3 3 5 KontponsHas pabora, Tect
5 Teopus HanpsikeHU 12 3 3 6 KonrponbHas pabora, Tect
6 3aKOHBI COXpAaHEHUs! B MEXAHUKE 16 3 3 6 KonrponbHas pabora, Tect
7 IIpocreiimue Moaenu MeXaHUKH
CIUTOIIHBIX Cpex (HWacaibHBIE U 19 4 5 10 Komnokxsuym, Tect
BSI3KHE CPEibl)
Beero 72 18 18 36 3auer

4.2. Pazoenvt oucyuniunvl u mpyooemKoCms RO 6U0AM Y4eOHbIX 3AHAMUI (6 AKAOeMUYECKUX UACAaAX)
07151 3a04HOU hopmbl 00yueHus

. Buier yueOHBIX 3aHATHH,
s g BKJIFOYasi CAMOCTOSATENb- | DOpPMBI TEKYLIETO KOHTPOJIS
Ne Pasnen w O —
S S a HyI0 paboty o0y4aro- yCIIeBaEMOCTH
n/n JVCLUTIITHHBI =g ==
O g 2 3 LUXCS
© & Z 5y pynoemKocts (B ua-
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cax)
ayaUTOp-
Hble yueOHbIe Ca-
3aHATHS Moc-
TOSI-
Telb-
Jlex. | llpak. | Has
pao.
1 | [lpenmer W MeTOOBl MEXaHUKH 6 1 5 rect
CIUIOIIHBIX CpeX
2 Maremarndeckuii anmapar Mexa- 15 1 1 13 | Konrponshas pabora, Tect
HHKH CIUIOIIHBIX CpeX
3 HpeHCTaBjI enme JIBIDKCHIA 8 1 1 6 Kontpomnpnas paborta, Tect
CIUIOIIHOHN CcpeJipl
4 Teopus gedopmarii 17 1 1 15 Kontponsnas pabora, Tect
5 Teopus HanpsHKeHUH 18 1 1 16 Kontponsnas pabora, Tect
6 3aKOHBI COXpAaHCHUS B MEXaHHUKE 16 1 1 14 KontponsHas pabora, Tect
7 IIpocreiimme Moaenu MeXaHUKH
CIUTOIIHBIX Cpex (WacaimbHBIE WU 24 1 2 21 TECT
BSI3KHE CPEIIBI)
3ayer 4
Bcero 108 6 8 90 3ader 4 yaca

4.3 Cooepoicanue oucyunaunvt (M00y/ist), CHPYKHYPUPOSGAHHOE NO memam (pazoenam)
Cooeporcanue 1eKYUOHHBIX 3AHAMUIL

HaumenoBanue pasaesa
Ne Conep:xanue pa3aesia TUCHUILTUHBI
JUCHHUILIHHBI
1 [peamer u metons! Mexanuku | IlpeaMer U 3aJaum MEXaHHKH CIUIOIIHBIX CPEll, OCHOBHBIE THIOTE3bI Me-
CIUTOIIHBIX CpeJ XaHUKH CIUIONIHBIX CPEJl, OCHOBHBIE MPUHIIUIIEI MaTEMAaTHYECKOTO MOJe-
JUPOBAHUS.
2 MaremaTuueckuii anmnapar | IIpaBuno cymmupoBanus DiiHiuTeliHa. KoBapHaHTHBIN U KOHTpaBapHUaHT-
MEXaHUKU CIIJIOUIHBIX CPe HBII 0a3uchl CUCTEMBI KoopauHaT. [IpeoOpa3oBaHne KOOPIHMHATHBIX CHC-
TeM. TeH30psl 1 onepanuu Hag HUMHU. OrniepaTop KOBapHaHTHOTO nudde-
PEHLUPOBAHUs, €ro CBOMCTBA. YCJIOBHE EBKIUAOBOCTH IPOCTPAHCTBA.
Ten3op Pumana.
3 [IpencraBnenue nBmkeHus | Cucrema oTcueTa HabOIIOAATeINs ¥ COMMyTCTRBYIOIIAs CHCTEMa OTCUETa.
CIUIOUIHOW CpeJibl CymurHocTh MeTo10B Jlarpamka u Disiepa onucaHus IBUKEHUS CIIONIHOMN
cpensl. Ilepemerienne, ckopocts u yckopeHue. IlomHas mpousBoaHas.
JBmxyumecs 00beMBI.

4 Teopust aedopmaruii Omnpenenenne TeHzopa aedopMmanuil. MexaHH4eCKUH CMBICT KOMIIOHEHT
TeH3opa nedopmanuii. BepaskeHns 111 KOMIIOHEHT TeH30pa JieopMannit
yepe3 KOMIIOHEHTBI BEKTOpAa NEepEeMELCHUHA. YPaBHEHUS COBMECTHOCTHU
ManelX Jedopmanmii. O 3HaUeHHH TEH30pOB JAedopMalMii U CKOPOCTEH
Jedopmanuii B MOZIENISIX TBEPABIX TEJ M Ta30B.

5 Teopust HanpsKeHUH OmnpezneneHue TeH30pa HANPSHKEHUN, MEXaHHUECKOE HCTOJIKOBAHHE €ro
KoMIOHEeHT. CUMMeTpusi TeH30pa HanpsbkeHWH. BeiBoj ypaBHeHuil pas-
HOBECHUS U JBWKEHUS CIUIOLIHOM Cpeibl B KOMIIOHEHTAaX TEH30pa Hamps-
skeHuil. Kpyru Mopa a1 HanpsikeHusl.

6 3aKkoHBI coxpaHeHHs B Mexa- | [Ipom3BogHas mo BpeMeHH OT HWHTErpana 10 [IBIXKYIIEMycS OOBEMYy.

HUKE ®opmyna Ditnepa. 3aKOH COXpaHEHUS MacChl — ypaBHEHHE HEpa3phIBHO-
cTH. 3aKOH COXpaHEHHs UMITyJIbca — ypaBHEHHUS ABIKeHHA. bamanc mexa-
HUYECKOHM PHEPTHH — TeopeMa <OKUBBIX CHI». [lepBoe Hadaio TepMoau-
HaMUKH. YpaBHEHHE SHEPTUH. Y CTAHOBUBIIIEECS W HECTAI[HOHAPHOE JIBH-
xeHus. [loTeHInaNpHbIe IBIKCHHUS.

7 IIpoctedimme ™oxmenn Mexa- | MpeanbHas cpema, NMOHSATHE HICAIBHOW CpeNbl, YPaBHEHHUS IBIDKCHUS

HUKHM CIUIOUIHBIX cpen (ule- | uaeaabHOW CIUIOMIHOW Cpenbl, MHTErpaibl YpaBHEHUI JIBM)KCHMS, I1OCTa-
QJIbHBIE U BA3KHE CPEJIbl) HOBKAa I'DaHUYHBIX yclIOBHH. Bsi3kasd cpena: MOHsATHE BA3KOW CIIONIHOM
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Cpellbl, ypaBHEHUS JBUKEHUS BSI3KOI Cpelibl, IOCTAHOBKA IPAaHUYHBIX YC-
JIOBHIA.

Conepxkanue MPakTUYECKUX 3aHATUN

HaunmenoBanue
pa3iesa qTUCHUILIU-
HBI

Cozlep)lcalme pa3aejia JTMCHUIJINHbI

MaremaTtuuecKkuit
anmnapaT  MEXaHHUKHU
CIUJIOLIHBIX CpeN

KpuBonuHeitHbIe cHCTEMBl KOOPAMHAT — KOBAPHAHTHBIM M KOHTpaBapHaHTHBIN Oa-
3UCHI, OCHOBHAs KBajpaTH4Has ¢opma. Beruucienue ko3h(UINEHTOB OCHOBHOU
KBaZipaTU4HON (pOpMBI B LMIMHIPUUECKON U chepudecKkoll KOOpANHATHBIX CHCTE-
Max. CUCTEeMBbl KOOpJHMHAT, HOPMAaJbHO, CBS3aHHBIE C MOBEPXHOCTHIO. CKamspsbl,
BEKTOPBI, TEH30PbI, ONIEPAlMX HaJ HUMH. MeTpHYecKHid M JUCKPUMHUHAHTHBIA TeH-
30psl. CumBonsl Kpucroddens n ux Berancienune. KoBapuantaoe auddepeHiupo-
BaHHUE M €ro CBOMCTBA. 3alMCh OCHOBHBIX AU(dEpeHIHANEHBIX ONePaTOPOB B KPH-
BOJIMHEHHBIX KOOpIMHATaX. 3amuch HHTErpanbHbIX TeopeM Ctokca um [aycca —
OcTporpajckoro B KpUBOJIMHEHHBIX KOOPIMHATAX.

IIpencraBnenue
JBUIKEHHS CIUIOIITHOM
cpenbl

Mertonpl Jlarpanka u Disepa onucaHus JBUKEHUS CIIOLIHOM Cpenbl., CBS3b
Mexay HuMmH. [lepemenienue, CKOpocTh U yCKOpeHue. TpaeKTopuu 1 JIMHUU TOKa.
3aBUXPEHHOCTh ABM)KEHUS CPEJIbI.

Teopus nedopmaruii

Tenzops! nedopmanuii U ckopocTel 1eopManyii, BBIpaXKEHUsI UX KOMIIOHEHT de-
pe3 KOMIIOHEHTBI BEKTOpa MEPEMEILECHUN U BEKTOpPa CKOPOCTEH. YIPOILUECHUS ITUX
BBIPOKCHUI NMPU MalbIX YAJIMHEHUSX M CABHIaX — TEH30p MalbIX AehOopMaluid.
YpaBHEHHsS COBMECTHOCTH Manblx nedopmanmii. ['nmaBHble ocu nedopmanuii u
rJIaBHbIC JieopMalny, WHBAPUAHTBl TEH30pa JeopMalui, MapoBOid TEH30p Jie-
(hopmaruii 1 1eBHaTOp TeH30pa AeopMAaIHH.

Teopus HanpsKeHUI

MaccoBble 1 TOBEPXHOCTHBIE cUNbl. OCHOBHAS JIeMMa. Y PaBHEHUS HEPA3PBIBHOCTH
U HECXKHMaeMOCTU. TeH30p HampsbkeHHH. MeXaHM4ecKkoe MCTOJNIKOBAaHHE KOMIIO-
HEHT TEH30pa HaNpsHKEHHWH. BeIpaxkeHue U1 KOMIOHEHT BEKTOpa HANpPsDKEHUM Ha
IUIOINAJIKE Yepe3 TEH30p HANpPsDKEHUH M HOpMallb K IUIOIIAJKE, MHBaPHAHThl TEH-
30pa HaINpsDKEHHH, IAapOBOH TEH30p HANPsDKEHUH W IeBHAaTOp HampspkeHUH. O0b-
€MHBIE U IOBEPXHOCTHBIE CHJIBL. Y CI0BUS paBHOBecHs. CHMMETPUYHOCTb TEH30pa
HanpsokeHui. Kpyru Mopa g HanpspkeHUst YpaBHEHUS JBIDKEHHS CIUIOLIHOM
cpensl. CHMMeTpHs TeH30pa HaNpsDKEHUH.

3aKOHBl COXpaHEHUS
B MEXaHUKe

HOHHaH, JIOKaJIbHAasA U KOHBEKTUBHAA IMPOU3BOIHBLIC. HpOI/ISBO}]Haﬂ o0 BPpEMCHU OT
MHTETpasa 1o JABWXKyliemycs oobemy. @opmyna Ditiepa. 3aK0H COXpaHEHHS Mac-
Chbl — YPAaBHCHUEC HEPA3PHLIBHOCTH. 3aKOH COXpaHCHHUA UMITYyJIbCa — YPaBHCHUSA OBU-
*eHus. bamaHc MexaHMYEeCKON SHEPrUU — TeopeMa «KUBBIX CHD». IlepBoe Hayao
TEPMOJIMHAMUKHU. YpaBHEHHE YHEPrHU. Y CTAHOBHUBIICECS M HECTAIMOHAPHOE JIBU-
skeHust. [IoTeHIaTbHbIE IBUKSHHUS.

IIpocreiimue moaenu
MEXAHUKH CILUIOIIHBIX
cpen (wmeampHBIE U
BSI3KHE CPEIbl)

[TocTpoenue onpenestonX ypaBHEHUH B MOJAENSAX TBEPIBIX TEJ, MOJEISIX HJe-
ANBHOW W BS3KOHM KUAKOCTSIX. O 3HaYCHWH TEH30pOB JeOopManuii U CKOPOCTEH
nedopManuii B MOIENISIX TBEPIBIX Tel W xuakocted. 3akoH ['yka. Kimaccuueckas
MOJIeSIb U30TPOIHOr0 ymnpyroro tena. YpaBHeHus. Jlame. IlocraHOBKa OCHOBHBIX
KpaeBbIX 3aJlau cTaTuku ynpyroro tena. Kuakxoctu. 3akon Crokca. Monenb uje-
aJbHOM HECKMMAEeMOMN XUAKOoCcTU. MHTerpasibl AMHAMUYECKUX YPaBHEHUI JBUKE-
HHS HACATBHOU HEC)KUMAEMOU KUAKOCTH. MoOJIelIb BSI3KOM HECKMMAEeMOM KHIKO-
ctu. YpaBuenusi HaBoe - Ctokca. TeueHne BS3KOW KXUAKOCTH B IUIMHIPUIESCKON
TpyOe. JlamuHapHsIe U TypOyJIeHTHBIC TCUSHHS.

5. IIEPEYEHB YYEFHO-METOJHYECKOTI O OBECIHIEYEHHA JUUIA CAMOCTOATE/ILHOH PABOTBI OFY-
YAIOIITUXCA 110 JUCHHIIIMHE

2004.T.1

1. Cenos JI.N. Mexanuka CIUTONIHON cpepl: yaeOHoe mocobue aiis By3oB. — CI16.: Jlanb,

2. Ormut M.D. Jlekiuu mo ocHOBaM MEXaHUKH CIUIOMIHBIX cpen. — M.: URSS, 2012. — 207c.
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Temam, P. Matematuueckoe MOJICIUPOBAHNUE B MEXaHUKE CIUIOLIHBIX CpeJl [DIEKTPOHHBIN pecypc]
/ P. Temam, A. MupauBuib. - MockBa : BUHOM. JlaGopaTopus 3nanuii, 2014. - 320 c. on-line. - b.
. http://e.lanbook.com/books/element.php?pll id=50538 .

bates M.U. Teopernyeckast MexaHuka B mpumepax u 3aaaqax. T. 2. /lunamuka. - CIIG. :

JIans, 2010. - 638 c.

6.@DOH/] OLIEHOYHbBIX CPE/[CTB, /I [IPOBEJEHHA ITIPOMEKYTOYHOH ATTECTAIIHH OBYYAIO-

HAXCA 10 JHCIHIUIHHE
6.1. Ilacnopm ¢honoa ouenounvix cpedcme no oucyuniune (Mooyiro)

Ne | Konrponmpyemsble pasgeasl (Tembl) | Kox koHTposMpyemMoii KoMIeTeHIIMH | HANMEHOBAHHME Olle-
N/l | JMCHMILINHBL (Pe3yJbTaThl MO pasfe- | (Wau eé yacTn) / v ee GOpMYJHPOBKA | HOYHOIO CPeCTBA
Jam) — N0 JHCeNanuio
1 IIpenmmMer u  MeTOOBl  MEXAaHUKHU OIK-1 KOHTPOJIBHOE 3aJlaHue,
CIUIONIHBIX CPeX cooO1ieHne, Tect
2 Maremaruueckuii anmapaTr MEXaHUKH KOHTPOJILHOE 3a-
CIUIOUIHBIX Cpex OIlK-1 aHue, coo0I11IeHNE,
TeCT
3 [IpencraBnenne IBWXKEHHS CIUIONI- KOHTPOJILHOE 3a-
HOW Ccpeapl OIIK-1 a”ue, coo0I11IeHNE,
TeCT
4 Teopust nedopmarmii KOHTPOJILHOE 3a-
OIIK-1 a”ue, coo0I11IeHNE,
TECT
5 Teopus HanpsxeHUI KOHTPOJIBHOE 3a-
OIIK-1 naHue,  CooOIleHue,
TeCT
6 3aKOHBI COXpAaHEHUS B MEXaHUKE KOHTPOJIbHOE 3a-
OIIK-1 naHue,  CooOIIeHue,
TeCcT
7 IIpocreiimue Monenu  MEXAHUKHU KOHTPOJIBHOE 3a-
CINIOIIHBIX cpell (MaeasibHble M BS3KHE OIIK-1 JlaHue,  CooOIIeHMe,
CpeIIbl) TECT

6.2. Tunoevie KOHmMpOJibHble 3a0aHUA WU UHbLE mamepuaiiobl

6.2.1. Bonpocs! K KOJUIOKBUYMY 110 TeMe «JIEMEHTbI TEH30PHOT'0 UCUUCIICHUS»
[IpaBmiio cyMmMupoBaHus DUHINTEIHA
[IpssMoyronbHas AekapToBa cUCTEMa KOOPAUHAT
KpuBonuHeliHas cucteMa KOOpAUHaT
KoBapuantusiii 6a3zuc. OcHOBHas KBagpaTH4Has popMma.
KonTtpaBapuaHTHBII 6a3uc.
CooTHOLIEHNs B3aNMHOCTH.
PaznoxeHus BEKTOpPOB KOBAPUAHTHOT'O M KOHTPAaBapUAaHTHOTO 0a3HCOB.
CBsi31 MeXly KOOpAUHATAMU BEKTOPA HIEMEHTAPHOIO NTEPEMELICHUSI.
IIpeoOpa3oBaHue 3JIEMEHTOB KOOPAMHATHBIX CHUCTEM: Oa3MCHBIX BEKTOPOB, KO3()(UIIMEHTOB

OCHOBHOM KBaJpaTUYHON (POPMBI, KOOPIUHAT
[unuaapudeckas cucreMa KOOpAUHAT
Cdepuueckas cuctema KOOpIUHAT
Omnepanyu ¢ 6a3UCHBIMU BEKTOPAMHU.
[Tonuana: onpexneneHne, onepanyu ¢ MOIUa aMH.
[TonsaTue TeH3opa (3KBUBAJICHTHOCTH OIPEIEIICHUI)
Mertpudeckuii TEH30p
@u3nYecKue COCTABIIAIOIINE TEH30PA
CuMMeTpHs 1 aHTUCUMMETPUS TEH30POB
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Onepanuy NOIHATUS U ONTyCKaHUS UH/IEKCOB

CrnosxeHue ¥ BBIYUTAHUE TEH30POB, YMHOKEHUE TCH30pa Ha CKaJIAP.

YMHOKEHUE TEH30POB

CBepTka TEH30pOB

CkanisipHO€ YMHOXXEHHE TEH30POB

TeH30pbl BTOpOro paHra ¥ TEH30pHbIE (YHKLUU: CBA3b TEH30POB BTOPOrO paHra U MaTpull,
IIPEJICTaBIEHNs] TEH30POB BTOPOI'0 paHra, apoBOil TEH30p U JEBUATOP, [VIABHBIE HANPABJICHUS, U
IJIABHBIC 3HAYCHMsI, OCHOBHBIC MHBAPUAHTBHI, BHIPAKEHUE OCHOBHBIX MHBAPUAHTOB 4Y€pE3 IIABHBIE
3HAYEHUS, TEH30pHAasl [IOBEPXHOCTh

Teopema o neneHuu TEH30pOB

JIMCKpUMHHAHTHBIN TEH30D: ONPEIEIICHUE, CBOWCTBA, IPUMEHEHUE

BekTopHOE yMHOXEHHE TEH30POB.

CumBonsl Kpucrodderns nepBoro 1 BTOporo poja: omnpeseieHne, CBOHCTBa, BEIYUCICHUE Yepes
KOMIIOHEHTBI METPUYECKOI0 TEH30Pa, POPMYJIbI IPpeoOpa30BaHus, UCIIOIb30BaHUE.

KoBapuantaoe muddepenuupoBanue: auddepeHurpoBanie O0a3UCHBIX BEKTOPOB, MPOU3BOJI-
HbI€ OT KOHTPaBapHUaHTHBIX, KOBAPMAHTHBIX U CMEIIAHHBIX KOMIIOHEHT TEH30POB, CBOWCTBA ONEpa-
un qudepeHupoBanus, updhepeHInpoBaHIE METPHUECKOTO U TMCKPUMUHAHTHOTO TEH30pa.

JluBepreHus BEKTopa.

Buxps BekTopa.

Omneparop Jlamnaca oT cCKaJIIpHON (YHKLUH.

VYcnoBue eBKINA0BOCTH POCTPAHCTBA.

Tenzop Pumana-Kpucroddens

Toxnecra Jlsame.

6.2.2. Bonpocut k 3auemy
Tensopnoe ucuucnenue.
ITpaBmiio cymmMupoBaHus DWHIITENHA
IIpssMoyrosbHas aekapToBa cucremMa KoopAauHaT. KpuBonnHeliHas cuctema KOOpAuHAT

KoBapuantaslii 6a3uc. OcHoBHas kBajgpatuuHas (opma. KonrpaBapuanthelii 6aszuc. CooTHO-
IIEHMsI B3aUMHOCTHU. Pa3ioxeHusi BEKTOPOB KOBaPUAHTHOTO U KOHTPAaBapuaHTHOTO 0a3uCoB.

CBs3M MeXJly KOOpAMHAaTaMM BEKTOpa 3JIEMEHTapHOro nepemMerieHus. [IpeobpazoBanue sie-
MEHTOB KOOPJMHATHBIX CHCTEM: Oa3MCHBIX BEKTOPOB, KOA(P(UIMEHTOB OCHOBHOM KBaJpaTUYHON
(b opMBbl, KOOPJMHAT.

[MnnuHapudeckas cucteMa KOOpAUHAT

Cdepuueckas cuctemMa KOOpAUHAT

Onepanuu ¢ 6a3ucHbIMU BekTopaMmu. [lonuana: onpezenenue, onepamnny ¢ IoJua aMu.

[TonaTne TeH3opa (PKBMBAJIEHTHOCTh ompeneneHuil). Merpuueckuil TeHsop. dusnyeckue co-
cTaByisgomye TeH3opa. CuMMeTpus U aHTUCUMMETpPHs TeH30poB. Onepanuy MOAHIATHUS U OIlyCcKa-
HUs UHJEKCOB. CII0’)K€HUE M BBIYMTAHHE TEH30POB, YMHOKEHUE TEH30pa Ha CKaJsAp. Y MHOKEHHUE
TEeH30pOB. CBEpTKA TEH30POB.

TeH30pbl BTOpPOro paHra M TEH30pHbIE (YHKIUHU: CBS3b TEH30pOB BTOPOTO paHra W MaTpull,
MIPEACTABJICHUS] TEH30POB BTOPOT'O PAHra, IIAPOBOM TEH30P M JIEBHATOP, IVIaBHbIE HANPABIICHUS, U
[JIABHBIE 3HAYEHUs, OCHOBHBIC MHBAPHUAHTHI, BHIPA)KCHUE OCHOBHBIX WHBAPUAHTOB YEpE3 IIABHBIC
3HA4YEHMs], TECH30PHAsI [IOBEPXHOCTh

Teopema o 1eJIeHNU TEH30POB

JIMCKpUMHHAHTHBIA TEH30p: OIPEJIEICHUE, CBOMCTBA, NPUMEHEHHE. BEKTOpPHOE YMHOXEHHE
TEH30pOB.

CumBonsl Kpucroddens nepBoro 1 BTOporo poja: ornpeieieHue, CBOHCTBa, BEIYUCIEHUE Yepes
KOMITOHEHTBI METPUYECKOI0 TeH30pa, GOopMYyJibl MpeoOpa3zoBaHus, UCIIOIb30BAHUE.

KoBapuantaoe auddepenunposanue: auddeperurpoanne 6a3MCHBIX BEKTOPOB, MPOHU3BOJI-
HbIE OT KOHTPAaBapUAHTHBIX, KOBAPUAHTHBIX U CMEIIAHHBIX KOMIIOHEHT TEH30POB, CBOMCTBA OmNepa-
un 1udepeHpoBanus, 1updepeHIupoBaHIe METPHUECKOTO U IUCKPUMHHAHTHOTO TEH30DA.
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JluBepreHuus Bektopa. Buxps Bekropa. Oneparop Jlamiaca oT ckainsipHoi QyHKIIHH.
VYcnoBue eBKINI0BOCTH MpocTpaHcTBa. Ter3op Pumana-Kpucroddens. Toxnectsa Jlsme.

Ilpeocmaenenue 0suxcenHuss CRaAOUWHON Cpeobl

Cucrema orcyera HaOmonarenst. ComyTCTBYIOIIAs CHCTEMa OTCUETA.

CymHocTh Touek 3peHus Jlarpanka u Jisiepa Ha U3y4CHUE JBUKCHUS CILIOITHON Cpebl
Bexkrop nepemenienus

Teopusa oepopmayuii

Jedopmarus cpeipl: yITUHEHUS U CIBUTH.

Tenzop nedopmanuii: onpenencHue

MexaHU4YeCKui CMBICIT KOMIIOHEHT (BO3MOJKHBIE YIPOILIEHUS MPU MaJbIX YAJUHEHUSX U CIBU-
rax)

BripaxkeHue KOMIOHEHT TeH30pa JieopMaluil yepe3 KOMIOHEHThI METPHYECKOTr0 TEH30pa

YpaBHEHUS] COBMECTHOCTU MaJIbIX JedopManuit

['maBHbIE ocH nedopManuii U TIaBHbIE AeGopMaIin

WuBapuaHThl TeH30pa AedhopMarimii

[ToBepxHocTh nedopmaruii Ko

[IapoBoii TeH30p Aedopmanmii u qeBuaTop nedopmanuii

Tenzop ckopocreit aedopmariuit

Teopusa nanpsascenuii
Bekrop HanpskeHui: onpeneneHue, CBOMCTBa
HanpsbxeHHoe cocTosiHuE B Touke. TeH30p HanpsKeHUun
CBs13b MEX/1y TEH30POM HAIPSLDKEHUN U BEKTOPOM HAIIPSIKEHUS
MaccoBble (00bEMHBIE) CHIIBI ¥ TIOBEPXHOCTHBIE CUJIBI
VYcioBust paBHOBECUS
CuMMeTpHs TeH30pa HaNpsHKEHUH
I'maBHBIE OCH, IJIaBHBIE IUIOLIAJAKN U TJIABHBIE 3HAYECHHsI TEH30PA HAIIPSKEHUN
WMHBapuaHTHI TEH30pa HANPSYKEHUN
[[TapoBoi#1 TEH30p HANPSKEHNUN U JEBUATOP HANIPSIKEHUN
IToBepxHoCTh HanpsbkeHui Komm
Kpyru Mopa nis Hanpsixenus. MakcuMallbHOE 1 MUHHMAJIBHOE KACATEIIbHOE HAIPSKEHUE

3akonvl coxpanenus é mexanHuke
[TonHas, oKanbHast © KOHBEKTUBHASI IPOU3BOJIHBIE
VYcraHoBHBIIEECS U HECTALIMOHAPHOE JIBUYKEHUS
JIuHuM TOKa M TpaeKTOpun
BuxpeBble 1 MOTEHIMAIbHBIE TBUKEHUS
®dopmyna Jinepa
3aKoH coXpaHeHMs Macchl (ypaBHEHHE HEpa3phIBHOCTH). YacTHbIE cilydyan
3aKOH COXpaHEHUs UMITyJIbca (YpaBHEHUS JBHXKEHUS )

Mooenu cnaowinvix cpeo
[TonsiTHE MAcaNbHON Cpeabl
YpaBHEHUs IBUKEHUS UACATBHON CIUIOIIHOM CPEbI
ITonsiTHE BSA3KOM CIIOIIHOM CPEJIbI
YpaBHEHUsI IBUKEHHS BA3KOW CpeJibl

Tunosbie BONPOCHI K JIECKIMOHHOMY MaTEePHAJLY

1. IIpuBecTu puMEPHI MOJIE3HOTO U BPEAHOIO IPOSBICHUM CHUJI TPEHUS B TEXHUKE.
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2. Bo3HHKaeT M B peccopax aBTOMOOWJIS cujla yNPYrocTH MpH ero aBuxeHun? Ha crosHke B
rapaxe?

3.Kakue Bupl 1eopManuy UCTIBITHIBAIOT:

IUIAaCT 3€MJIU IIPH BCIIALIIKE;

cTe0JIM pacTeHUI NpU CKaIIMBaHUH;

KIyOHM KapTodess IpU IPOX0KICHUN MEXKAY KOMKOJABUTEISIMU KoMOaiiHa?

4. OOMHOKO CTOSIIMHI B MOJIE KYCT 33 3MMY HAaKaIIUBaeT OOJBIION cyrpod CHera, XOTsl Ha BCEM
OKpY’KaloIlIeM I10JI€ CHEXXHBIM IMOKPOB MMEET ropa3/i0 MEHbIIYI0 TOMKHY. OAMHOKO CTOAlIee Ha
OTKPBITOH TOJISIHE IEPEBO 3UMOM OKPYKEHO CyrpoOOM CHera, He MPUMBIKAIOUIEM BIUIOTHYIO K He-
My. OOBSCHUTD JaHHBIE SBJICHUS.

5. HUccnenoBarh TeUEHUS BA3KOW HECKUMAEMOM KUJIKOCTH B IOJIE CHIIBI TSHKECTH MEKAY IBYMS
HEOrpaHMYEHHBIMU IJIACTUHAMMU € 3a30poM A. HaiiTu kacaresibHble HalpsOHKEHUs, AEHCTBYIOLIME Ha
OTH IIJIaCTUHBI.

TunoBble TecTOBBIE 3aJaHUA

1. UneanpHas cpeaa — 3TO cpeaa

a) He CIIOCOOHAs 0Ka3bIBATh COMPOTHUBIICHUE N3MEHEHHUIO ()OPMBI

0) He crmocoOHa OKa3bIBaTh COMPOTUBIICHUE N3MEHEHHUIO 00beMa

B) pU3HYECKHE CBOMCTBA KOTOPOU OJMHAKOBHI BO BCEX HAMPABJICHHIX B IPOCTPAHCTBE
T') UH/IUBUYAIbHBIC YaCTHUIIBI KOTOPOU HE MOJIYYAIOT YCKOPEHHSL.

2. IHTeHCUBHOCTh BHYTPEHHUX CHJI, IEHCTBYIOIIMX B JAHHOM TOUKE CpeJbl Ha IUIOIIAIKE C 3a-
JAHHOM OpUEHTALMEH, ONPEIEIAETCS

a) BEKTOPOM IOJTHOT'O HaNpsHKEHUS

0) cpeHUM HampsKEHUEM;

B) TEH30POM HAPSKEHHUS.

3. YcnoBue rot v [1 0 03HauaeT, 4To JBUXKEHUE SBIIAETCS
a) MOTEHIIMAJILHBIM;

0) BUXPEBBIM;

B) YCTaHOBHBIINMCS

4. YpaBHEHUS IBUKCHUS BBIPAXKAIOT 3aKOH COXPAaHCHHS
a) UMITyIIbCa;

0) sHEepruuy;

B) Macchl.

5. YpaBHeHus Ditniepa — 310

a) ypaBHEHHUsI IBIDKCHUS HaealIbHON cpebl, 3anmucannbie B [1JJCK
0) 3aKOH COXpaHEHUS MACCHI;

B) 3aKOH COXPaHEHHUS UMIYJIbCa BSI3KOW CPEJIbL.

6. KakoB mopsi0K ypaBHEHUS JBUKEHUS UI€ATbHOU Cpeibl?

7. B ciny4dae oJHOPOIHOM CpeJibl ypaBHEHHE HEPA3PBIBHOCTH COJICPIKUT
a) TOJBKO IJIOTHOCTb;

0) TOJILKO CKOPOCTH;

B) U CKOPOCTb, Y TUNIOTHOCT.

8. Kakoe 13 nepeynciieHHbIX COOTHOLIEHUH HE BBIPAXKAaeT 3aKOH COXPAHEHMsI MACChl CPEIbIL:
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9. 'maBHBIC TUIOMIAIKN — 3TO TUIONIAIKH, HA KOTOPBIX

a) OTCYTCTBYIOT HOpPMAJIbHBIC HAMPSHKCHUS

0) OTCYTCTBYIOT KacaTeJIbHbIe HAPSIKEHUS

B) BHELIHSSI HOPMaJIb COBIAJACT C MOJOXHUTEIBHBIM HAIPABICHHEM OJTHOW U3 KOOPJIWHATHBIX
oceit

I') MHTCHCUBHOCTh HAIIPSDKEHUSI MAKCUMAJIbHA.

10. Y3 mpuBEICHHBIX CHJI BBIOCPUTE MOBEPXHOCTHBIC
a) cuja TPeHHUS;

0) cuJia TSKECTH;

B) 9JICKTPOMAarHUTHAs CHJIa

11. JIuaus TOKa — 3TO

a) KpuBasi, B K&KJ0M TOUKE KOTOPOI BEKTOP CKOPOCTH HAIIPaBJICH IO KacaTeIbHOU K Hel
0) TUHUS B POCTPAHCTBE, 0 KOTOPOU JBUIKETCS YacTHIIA

B) BEKTOP CKOPOCTH, JISKALTUI B KacaTeIbHOU IMJIOCKOCTH.

12. PezynpTaToM uHANGGEPEHTHOTO YMHOKEHUS SBIISETCS:
a) BEKTOp;

0) umco;

B) TEH30p;

T) Mojauajaa.

13. KoMIOHEHTHI TEH30pa, Y KOTOPBIX BCE MH/AEKCHI BEPXHUE, HA3bIBAIOTCS:
a) KOBapUaHTHBIMU;

0) KOHTpaBapUaHTHBIMH;

B) CMEILIaHHBIMHU.

14. Y xaxaoro TeH30pa paHram ........ KOMIIOHEHT ONPEAEIEHHOI0 THIa
a)3m;
6)m>;
B)3™.

15. B pe3ynbTaTe CBEpTHIBAHMS PAHT TEH30pa:
a) yBEIMUYMBAETCSA Ha 2;

0) HEe U3MEHSIETCS,

B) yMEHbLIaeTCA Ha 2;

') yMeHbIlaercs Ha 1.

TunoBble 3a1a4M K 3a4eTy

1) ITo ropu30HTANBHON MIEPOXOBATON MOBEPXHOCTH ABMKETCS C TIOCTOSIHHONW CKOPOCTBHIO OpyC.
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Bec 6pyca 1kre, koaddumnment tpenus pasex 0,3, miomaas OCHOBaHUS Opyca 0,02m°. HaiiT Bek-
TOP HAMPSDKEHWA HA YaCTH TUIOCKOCTH, HAXOIAMIEHCS B TAHHBIH MOMEHT 10T OpYCOM.

2) Tensop HanpsixeHuit B HekoTopoit Touke B [IJICK nmeeT KOMIOHEHTHI: F—=z—<z€
S OnpenenuTh ri1aBHbIE 3HAYEHUS U TJIABHBIE OCH.

100
3) Ioctpouts kpyru Mopa, ecnmu B IIJICK Tenzop nanpsokenuit umeet Bug © — 05 3 .
0 V3 3
OnpenenuTs MaKCUMaJIbHOE KacaTelbHOE HAIPSHKEHHE.
0O 22 0
4) B IIJICK 3anan TeH30p HampsHKEHUH 2¢ 0 -2 . OnpenenuTh MakCUMaJIbHOE
O 2% O )

KacaTelIbHOE U COOTBETCTBYIOIIEE €My HOpMaJIbHOE HarpsikeHus B Touke M(1,5,1).
5) HanpspbkenHoe cocTosiHue BO Bcex Todkax cpeawl 3amaHo B ITJICK TeHzopom HampspkeHUi

O 22 0 )

2¢ O —2X  Bpumcmurs BEKTOp MOJHOro Hampspkenus B Touke P(0,4,-3) Ha miockocTu

0O =X O,

X' =0.
2 40

6) Pa3noxxuTe TeH30p HampsHKeHUH O 4 9 2y LIapOBYIO YacTh U JIEBUATOP.
0O 23

7) B IIJICK TeH30p HampsvkeHHii uMeeT KOMIoHeHTs: =X+ =K, a ocrans-
HbIE PaBHBI HYJII0. HaliTH MaccoBbI€ CHIIBI, €CIIM U3BECTHO, YTO CPEJIa HAXOIAUTCS B PABHOBECHHU.

012

8) B mekotopoii Touke cpensl B [IJICK 3aman TeH3op HampsbkeHud © — 1 A1 Omnpene-
210

JUTh A Tak, 4TOOBI BEKTOP MOJIHOTO HANPsKEHUs] Ha HEKOTOPOH IUIOLIA/IKEe B 3TOM TOUke oOparual-
Csl B HYJIb.
9) Kakoii BUJl 10J’KHBI UMETh KOMIIOHEHTBI MacCOBOM CHIJIBI, €CJIM IPU paclpeieIeHuH Hanps-

% 5¢ O

KEHUH 5¢ O O |pqiiCcK BCIOJly BBIIIOJIHEHBI YCIIOBUSI PAaBHOBECHUS?

O O 2%
10) Joka3arh, 4TO IS MOJS CKOPOCTEH SRS =S S iy Toxa

OyAyT OKPY>KHOCTH

11) Hanucatp ypaBHEHHE HEpa3pbIBHOCTU ISl MOTEHIMAIBHOIO JABMKEHHUS CKHUMAaeMOW U He-
C)KMMaeMO¥ cpelbl B BUZEC YPAaBHEHHS ISl IOTEHIIHAA.

12) OpuHOKO CTOSIMIMK B TOJ€ KYCT 3a 3UMY HAaKalUIMBAaeT OOJBIION Cyrpo0 cHera, XOTs Ha
BCEM OKPYIKAIOMIEM IT0JIe CHE)KHBIA MOKPOB MMEET ropas3io MEHbITYI0 ToNuHy. OIUHOKO CTOS-
I1ee Ha OTKPBITOM MOJISIHE JIepeBO 3UMOM OKpPYKEHO CyrpoOOM cHera, He MPUMBIKAOLIEM BILIOT-
HyI0 K HeMy. OOBSICHUTD IaHHBIC SIBICHUSI.

13) Jlano mone ckopocTei B e = c e — = LT = [T

HEHTBI YCKOPEHHUS B SHJIEPOBOM U JIArPaHkKEBOW CHCTeMax KoopAuHAT. ONpeaeTuTh JIMHUU TOKa U
TPAaeKTOPHUH.
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14) Jloka3atb, 4TO MPU YCTAHOBUBIIEMCS ABHKCHUU JIMHUHM TOKA U TPAEKTOPUHU COBMAJAIOT

15) NmeeTcst IuIOCKUH MOTOK HEC)KMMAEMOM KMJIKOCTH, B KOTOPOM \—AEKPZ) Haiitn
BO BCEM MOTOKE KOMITOHEHTY V7, eciiu Vo=0 tipu X;=0 /1 Bcex 3HaueHU Xp. MOKa3aTh, YTO JBUXKE-
HUe Oe3BUXpPEBOE.

6.3. MeToanueckue MaTepuaJbl, onpeaesiiolme nNpouexypbl OLeHUBAHUS 3HAHUA, YMEHUIA,
HABBIKOB M (MJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIHX 3TANbl (()OPMHUPOBAHUSA KOMIIE-
TeHI U

OueHka 3HaHUMU OakaJaBpOB MPOBOJUTCS C HCIHOJb30BaHMEM OaJlIbHO-
PEUTHHIOBOW OLIEHKU IO TUCIHUIUIMHE B COOTBETCTBHH C [lomokeHneM o OamibHO-
PEUTUHIOBOM cHCTeME OLEHKH JocTixkeHuil crtyneHtoB KemI[Y (Keml'V-MCK-
[I1/1-6.2.3-2.1.6.-136 ot 26.06.2013).

Kax11p1i1 BU AEATENBHOCTU: NOCEIICHNUE JICKIUM, IPAKTUYECKUX 3aHATHI; pa-
00Ta B ayAMTOPHUM; UHIUBUAYaAIbHbIE pabOThI, pedepar, KypcoBas paboTa OlleHUBa-
I0TCSL onpezesieHHbIM o0pa3oMm. [IpoMexxyTouHas aTTecTanys Mo JaHHOW AMCLMILIU-
HE — 9K3aMeH / 3a4eT, BKIIIOYAeT cieaytonue (opMbl KOHTPOJISL.

. MaxkcuMaJibHbII CyMMapHBIii Te-
Ne Bun gesreqbHocTH Kommenrtapnii KoanuectBo 9
0ayn KYIIUi 621
KoHncnekr nexuuit u
(S
R 1T | Jexmus BBIITOJTHEHUE  3aja- 1 18 18
HUH
[IpakTrdeckoe 3aHATHE
IIpakTukym, BbI-
rex |(cemu-
R> MOJIHEHHE  JoMall- 2 18 36
Hap/mabopaTopHas pa- .
HUX 3a7aHUI
6ora)
trex | KoHTponbHas pabota, |KontponpHast  pa-
R3 6,5 4 26
TECTBI 6ora
Cymma 80
arr | MakcuManbHbIN aTTe-
R " 3auer 20
CTaIlMOHHBIN 0aIuT

3aueTHOE 3a/1aHKe COACPKUT JABa Bornpoca. [IoaHBINM U MpaBUIBHBIA OTBET HA KaXKJbld BOIIPOC
oueHuBaercs B 10 6aysioB. J{onmonHUTENbHBIE BOTIPOCHI 331a0TCS TOIBKO MO TeMaM 3aJJaHUH.

st mosmydyeHus 3aueTa Heo0XouMo HabpaTh 51 6ami ¢ yueTom paboThI B CEMECTPE MPHU YCII0-
BUU TIOTy4YeHuss MUHUMYM 10 OansioB 3a 3aueT. B sx3aMeHallMOHHYIO BEIOMOCTh BBICTABIISIETCS JIBE
OLICHKU:

® 3aYTEHO WJIM HE 3aUTEHO,

® KOJIU4YECTBO OasioB.

I[OCTI/IFHYTHﬁ YPOBCHB O6y‘~ICHHOCTI/I (I/ITOPOBaH OTMCTKa) ONpCaACIIICTCA B COOTBETCTBUU C aJI-
ropuT™MOM, NPUBCACHHBIM B Ta6J'II/II_IC.

YpoBHH ycBOEHHS Ma-
TepuaJia u cGopMHUPOBaH-
HOCTH CIIOCOOOB J1esiTe/b-

HOCTH

KonkperHsle neiictBus
CTYAEHTOB, CBHAETE/IbCTBYIOIIHE
0 J0CTHKEHUH JAHHOI0 YPOBHHA

I1epBbIit Pe3ynbpTaTthl 00y4eHHs CTYJEHTAa HE CBUAETEIBCTBYIOT 00 yc-
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mensbIne 50 6ayutoB
«HEYAOBJIIETBOPUTEILHO»
«HE 3a4TEHO»

BOCHUHU UM DJICMEHTAPHBIX 3HAHUH OCHOBHBIX BOIIPOCOB IO JHMCITH-
wnHe. JlomylieHHbple OMMOKNM W HETOYHOCTH IOKA3bIBAIOT, YTO
CTYJICHTBI HE OBJIaJICJTM HEOOXOIMMON CUCTEMOMW 3HAHUW 10 AMCIIU-
mmHe. HegocraTounas Tekymas paboTa B ceMECTpe MO0 OCBOSHHIO
3HaHWI, YMEHHUI U HaBBIKOB 11O JUCITUTIIMHE.

Bropoit
HBI)

ot 51 1o 65 6amnos

«YJIOBJICTBOPUTEIILHOY

«3aUTCHOY

(penponyKTHB-

JIOCTUTHYTBI ypOBEHb PE3yNbTaTOB OOy4YEHHS MOKAa3bIBAET,
YTO CTYACHT 00Ja/al0T HEOOXOJUMOW CUCTEeMON 3HAHUI U BiajeeT
HEKOTOPBIMH YMEHUSIMU 10 AucuuiuinHe. CTyIeHT CIocoOeH To-
HUMAaTh U HHTEPIIPETUPOBATH OCBOCHHYIO HH(POPMAITUIO, YTO MOKET
OBITH OCHOBOM ycreurHoro (JOpMHUPOBAHMSI YMEHHUI U HABBIKOB IS
peleHus 3aaay:
— BOCIPOM3BOJUT TE€PMUHBI, KOHKPETHbIE (PaKThl, OCHOBHBIE IIO-

HSTUS, TEOPEMBI U OIIPEICIICHNUS;

— TPOBOJUT MPOCTEUIIINE BEIYUCIICHHUS,
—  BBINIOJIHSICT 3aJaHus 0 00pa3iy (MM 10 UHCTPYKIIUN).
Crnabast Tekymias paboTa B CEMeCTpe 110 OCBOCHHUIO 3HAHUH, YMEHUN
Y HaBBIKOB I10 IUCIUIUIMHE.

Tperuit (peKOHCTPYKTHUB-
HBII)

oT 66 1o 85 6amnoB

«XOPOIIO»

«3aUTEHO»

CTyneHT JeMOHCTPHUPYET 3HAHUS Ha YPOBHE OCO3HAHHOTO BJIa-
JEeHUS] yUeOHBIM MaTepHalIOM U Y4eOHbIMU YMEHUSIMHU, HABBIKAMU U
croco0aMu AESITeNIbHOCTH 10 auciurinHe. CTyJIeHT crocoOeH aHa-
JIU3UPOBATh, MPOBOJANTH CPAaBHEHHE M OOOCHOBAHHME BHIOOpA METO-
JIOB PEIICHUS 3aJlaHuii B HECTAHJAPTHBIX CUTYalUSX, OOBSICHSCT
(baKThl, MpaBWIIa, TPUHIIMIIBI, CIOCOOEH MaTEeMaTHYECKH CTPOTO JI0-
Ka3aTb HEOOXOAMMBbIE YTBEPKICHUS U (DAKTHI.

YeTBepThlii (TBOPUSCKHIN)
ot 86 1o 100 OamioB
«OTJIMYHOY

«3aUTEHO

CTyIeHT MOJHOCTBIO BJIAJIEET MATEPUAIOM TUCUMILIMHBI, CIIO-
COO€H MCTOB30BaTh CBEACHUS U3 PA3IMYHBIX MCTOYHHUKOB JJIS yC-
MEIIHOTO MCCIIEIOBAHUSA U IOMCKA PELICHUsS] B HECTAHIAPTHBIX CHU-
Tyalusix: OPUEHTUPYETCS B MOTOKE MaTeMaTU4eCKol MH(OpMaInu,
ompefenseT MCTOYHUKH HEoOXOauMoi HH(POpPMAIUU, COCTABISAET
CXEMBbI 33J]aui, OLIEHUBAET JIOTUKY PEIIEeHUs 3aJjaul, CIOCOOEH Ma-
TEMaTHUYECKH CTPOro J0Ka3aTh HEOOXOIMMBbIE YTBEpk ACHUS U (ak-
THI.

KpnTepml OLleHKH 3HAHMI1 CTYJACHTOB

Hpe,HYCMOTpeHa peﬁTHHFOBaH CHUCTEMA OLCHKH BCCX BUJOB JCATCIbHOCTH.

Texywyuit konmpoaw (TK): nocemienue JeKIui, TPaKTUYECKUX 3aHATHIA.

Pybescnutit konmpons (PK): xoHTpOnbHAs paboTa, MHANBUTYATbHBIC 33aJaHUS.

Hmozoewtii konmpoas (UK): 3a4et B BUJIe pEUICHUS 33/1a4 U OTBETOB Ha BOIIPOCHI 3a/JTaHHI.

MaxkcuManabHOE YHCIIO 0aIOB MO KaXXAOMY BUAY KOHTpous cienytomiee: TK — 27 6amnos, PK —

33 Gamnos, UK — 40. Kaxxaplii BUJ 1eATEIbHOCTH OLIEHUBAETCS CIETYIOIIM 00pa3oM:

Texywui konmpoJiv:

- IoceleHue ek — 1 6am kaxxoe 3aHsaTre (MakcuManbHO 9 GanoB);

- MOCeIIeHNe MPAKTHUECKUX 3aHATHH — | Gain kaxoe 3aHsaTHe (MakcuMaabHO 18 Ganmos).

Pybesrcuvtit konmposb:

- BBITIOJTHEHUE CeMeCTpOBbIX 3anannii — 10-Tu OanbHas OlleHKa 3a BBIMOJTHEHUE PabOTHI (ceme-
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cTpoBas paboTa COCTOUT U3 5 3a1aHuii, 32 KaX10€ BEPHO pEIIeHHOE 3a1anne — 2 Oaa);
- KOHTpOJIbHAsA paboTra — oneHuBaroTCs 1o 10-Tu 6anpHOMU 1mKae (MakcuMaabHO 20 6asioB);
- pedepar — orieHUBaeTCs 3 OayUTaMHU.

Hmozoewvtit KonmpoJib:

- 3a4eT B BUJIC OTBETOB Ha BOIIPOCHI U PEIICHHUE 3a/1a4 — MaKCUMaIbHO 40 06auioB.
Peitmunzoeutii 6ann (Pb) paccUuThIBAETCS C YI€TOM HaOpaHHBIX 0asIOB IO BCEM BHJIaM KOH-
TPOJISL CO CIEAYIOUTMMH BECOBBIMH KOA(PHUIIMECHTAMH:
PB=TK+PK+UK (makcumanbro 100 6amioB)

3aueT CTaBUTHCS MPU peUTUHTOBOM Oaste 6oiee 40.

7. YYEFHO-METOJAHYECKOE H HH®OPMAI[HOHHOE OBECITEYEHHE JIHCIHITHHbI

a) OCHOBHAasl JIUTepaTypa:

1. XaHedrT, A.B. OcHOBbI MEXaHMKM CMMNOLLUHBIX Cpef B NpuMepax u 3agadax: y4ebHoe noco-

oue. Y. 1: l'mapognHammka [OnNekTpoHHbIN pecypc] : yd4eb. nocobrne — ONeKTpoH. gaH. —

Kemeposo : KemlY, 2010. — 97 ¢c. — Pexxum goctyna: https://e.lanbook.com/book/30183.

— 3arn. ¢ akpaHa.

Kyuep H. A., XXanHuHa A. A., BBegeHne B MexaHMKy CNNOLWHbIX cpen: y4ebHoe nocobue.

XaHedT, A.B. OcHOBLI MexaHMKM CNNOLIHBIX Cpefd B NpMMepax u 3agadax: y4ebHoe

nocobue. Y. 2: Teopus ynpyroctn [OnekTpoHHbI pecypc] : y4eb. nocobre — OneKTPoH.

naH. — Kemeposo : Keml'yY, 2011. — 103 ¢. — Pexum gocTtyna:
https://e.lanbook.com/book/30184. — 3arn. ¢ sakpaHa.

4. Temam, P. MaTemaTnyeckoe mogenmpoBaHue B MexXaHuKe CroLWHbIX cpef [ONeKTPOHHbIN
pecypc] : y4eb. nocobue / P. Temam, A. MupaHBunb. — ONekTpoH. AaH. — Mocksa :
N3patenbcTtBo "flabopatopua 3HaHmin", 2014. — 319 c. — Pexum goctyna:
https://e.lanbook.com/book/50538. — 3arn. ¢ akpaHa.

5. AHpgpees, B.K. MatemaTtuyeckme Mmogenv MexaHuku CnoLLHbIX cpef [ONeKTPOHHbIN
pecypc] : y4eb. nocobne — AnekTpoH. aaH. — CaHkT-lNeTepbypr : JlaHb, 2015. — 240 c. —
Pexwum pgoctyna: https://e.lanbook.com/book/67464. — 3arn. ¢ akpaHa

6. KopabenbHukos, [1.B. MNpakTnkym no 0CHOBaM MeXaHWKN CMAOLWHbIX cped [QNeKTPOHHbIN
pecypc] : y4eb. nocobue / [1.B. KopabenbHukos, A.B. XaHedT. — ONeKTpoH. AaH. —
Kemeposo : KemlY, 2011. — 102 ¢c. — Pexum goctyna: https://e.lanbook.com/book/30150.
— 3arn. ¢ skpaHa.

wnN

0) 10MOJIHUTE/IbHASA JIUTepaTypa

7. YepHsik, B.I'. MexaHuka cnnowHbIx cpea : ydebHoe nocobue / B.I'. YepHsik, MN.E. CyeTunH. -
M. : duamarnut, 2006. - 352 c. - ISBN 5-9221-0714-3 ; To ke [ONeKTpoHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=69276 (12.02.2016).

8. Teopruesckuir, [.B. OCHOBbI MEXaHWKN CNOLIHONM cpeabl : Kypc nekuui /
[.B. l'eopruesckuin, b.E. MNobegps. - M. : duamatnur, 2006. - 272 c. - ISBN 5-9221-0649-X
; To xe [QnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82605
(12.02.2016).

9. JlonusaHckun, J1.I. Mexanuka xungkoctn v rasa / J1.I. lonusHckmin. - M. ; J1. : Toc. u3a-Bo
TexH.-teopeT. nuT., 1950. - 678 c. : un. - ISBN 978-5-4475-1896-7 ; To xe [ONeKTPOHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=256639 (12.02.2016).Temam,
P. MatemaTuueckoe MOAECIUPOBAHUE B MEXAHUKE CIUIOIIHBIX cpel [DIEeKTPOHHBIN pecypc|
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10. P.Temam, A. Mupausuinb. - MockBa : BUHOM. JlaGopartopus 3uanwmii, 2014. - 320 c. on-line. - b. 1.
http://e.lanbook.com/books/element.php?pll id=50538

8. MPOrPAMMHOE OFECIIEYEHHE H HHTEPHET-PECYPChI.

http://edu.ulsu.ru/uchaikin ,

http://eqworld.ipmnet.ru/ru/solutions/ode.htm Mup mMaremaTnyecKuX ypaBHEHUIH OHOIHOTEKA

http://www.poiskknig.ru/ mouck 3JeKTpOHHBIX KHUT

www.mathnet.ru - obmepoccuiickuii MaTeMaTHYCCKHI TOPTAI;

www.library.kemsu.ru - snektponsnsiit karaior Hb KemI'V;

www.elibrary.ru - Hay4uHast 3J1eKTpOHHas OMOJINOTEKA,;

www.lib.mexmat.ru - snekTpoHHas OHOJIMOTEKAa MEXaHHKO-MATEMaTHYECKOro (akKyabTeTa
MI'V;

www.newlibrary.ru - HoBas 35eKTpoHHasE OHOIHOTEKA;

WWW.edu.ru - ¢eepanbHblil TOPTaJ POCCHICKOTO 00pa30BaHuUsI.

9. METOJHYECKHE YKA3AHHA JUIA OBYYAIOIIHXCA IT0 OCBOEHHIO JHCIHILTHHBI

K coBpemeHHOMY crnenuanucTy OOIIECTBO MPENbSABISIET AOCTATOYHO LIMPOKHHA IMEepedeHb
TpeOOBaHUH, CPEeN KOTOPHIX OCHOBHBIMH SIBIISIIOTCSI CHOCOOHOCTH U YMEHHSI IPUMEHSATH CPEJCTBA
Y METO/bl MaTEeMaTHKH B 33Ja4ax MPaKTUKU CAMOTO IIHPOKOTo CHEKTpa. BaKHBIM sIBIII€TCSI HABBIK
CaMOCTOSITENIFHO MPHOOPETATh 3HAHUS U3 PA3JIMYHBIX UCTOYHHUKOB, CHCTEMATH3HPOBATH MOJTYYCH-
HYI0 MH(OpMaIuio, 1aBaTh OLEHKY M PEKOMEHJAlUU B TOM MM MHOM NPOOJIEMHON CUTYaIHH.
dopMHUpPOBaHUE TAKOTO YMEHHUS MPOMCXOAUT B TEUEHUE BCErO MEpHoJia 00YUEHMs Yepe3 ydacTue
CTY/IEHTOB B NPAKTHUYECKUX 3aHATHUSX, BBIIIOJHEHUE KOHTPOJIBHBIX 3aJlaHUH U TECTOB, B XOJ€ BbI-
MIOJTHEHHUSI KYPCOBBIX M BBIITYCKHBIX KBaJTM(HUKAIIMOHHBIX padoT. [Ipu 3TOM camocTosiTenbHas padbo-
Ta CTYJIEHTOB UTPaeT PEUIaloIly0 POjb B X0JI€ BCEro yueOHOro mporecca.

9.1 Cogemot no naanuposanuIo u OP2aAHU3AYUN 6PEMEHU, HEODXO00UMO20 0151 U3YUEHUSL OUCUUNTIUHDL.

Pexomennyercs cieayromumM o0pa3oM OpraHM30BaTh BpeMsi, HEOOXOAUMOE ISl U3YUEHUsI JUC-
LUTUTUHBL

N3ydyeHne koHcHeKkTa JieKIMU «BBefeHre B MEXaHUKY CIUIOIIHBIX CPel» B TOT K€ JIEHb, IOCTIE
nekuuu — 10-15 mMunHyT.

W3yuenne KOHCTIEKTa JIGKIIMH 32 JIEHb Tepen cieayromei teknueit — 10-15 MunHyT.

M3yueHne TeopeTuyeckoro Marepuaia o yueOHUKY U KOHCHEKTY — | gac B Hesleno.

[ToaroroBka K npakTudeckoMy 3aHATHIO — 1 dac.

Bcero B Henenmo — 3 yaca 25 MUHYT.

9.2 Onucanue nocnedosamenvHocmu 0eiicmeuii cmyoeHma («cueHapuil usyueHus OUCYUNIUHDLY.

[Tpu M3y4eHnn AMCIUILUIMHBI OY€HB TI0JIE3HO CAMOCTOSATEBHO H3y9daTh MaTeprall, KOTOPBIH ele
HE TIPOYMTAaH Ha JIEKIIMH HE TIPUMEHSJICS Ha MPaKTUYecKuX 3aHATHsAX. OCBOCHHE MaTepuana JISKIINH
B TOM CITy4ae MPOUCXOIUT ropa3io KaueCTBEHHEE, IIOCKOJIBKY 10 X0y JEKIMH Y)KE MOXKHO 33/1aTh
BONpOCHL. B ciiydae, koraa u3dupaetcs 6ojee TpaaullMOHHbIN MyTh CIeI0BaHUS U3JI0KEHUIO MaTe-
puaia Ha JEKIHH, JUT TTOHUMaHHUs MaTeprata ¥ Ka4eCTBEHHOTO €r0 YCBOCHHS PEKOMEHYeTCsl Ta-
Kasl OCJIeIOBATeTbHOCTD JEHCTBHI:

1. [Tocite mpocTyIMBaHKS JISKIIMA U OKOHYAHUS YICOHBIX 3aHSATHH, TIPH MTOJTOTOBKE K 3aHATHIM
CJIETYIOIIETO JHSI, HY’)KHO CHavaja MPOCMOTPETh U 00IyMaTh TEKCT JIEKIIUU, TPOCIYIIAHHOW Cero-
nus (10-15 MunyT).

2. [Ipu MOATOTOBKE K JICKIIUU CIEAYIOIIETO THS, HY)KHO MPOCMOTPETh TEKCT MPEeAbIAYyIIeH TeK-
MU, TTIOAYMATh O TOM, KaKas MOXKeT ObITh TeMa cienytomei geknuu (10-15 munyT).
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3. B Teuenue Henenu BeIOpaTh Bpems (1-4ac) mis paboOThI C IUTEPAaTypO 1O YUCICHHOMY aHa-
U3y B OMOJIMOTEKE.

2. ITpu moArOTOBKE K MPAKTHUECKUM 3aHATHUAM CICAYIOMIETO JHs, HE0OOXOAUMO CHavaja MpoYu-
TaThb OCHOBHBIE IOHATHUS U TEOPEMBI 10 TEME JAOMAIHEro 3aaanus. [Ipu BbInonHeHUN ynpaxHEeHus
WIN 33J]auyd HY)KHO CHayaja IMOHSATh, 4TO TpeOyeTcs B 3a/aue, KaKOW TEOPETUYECKHH MaTepual
HYKHO HCIOJIb30BaTh, HAMETHUTH IUIaH pelleHus 3aJauu. Ecnu 3To He nano pe3ynpTatos, U Bbl cie-
Jany 3ajady «1mo o0pasily» ayAMTOPHOW 3a/laud, WIA U3 METOJIUYECKOTO MOCOOUs, HY)KHO TOCIe
peleHus Takoi 3azaun o0AyMaTh XOJ] pelieHusl U onpoOoBaTh PELIMTh aHAJIOTUYHYIO 3ajady ca-
MOCTOSITEJIBHO.

9.3. PEKOMEHdtlL(MM RO UCNO/IB306AHUIO Mamepuailos yueﬁno—memooulteacozo KomnJjiekca.

PCKOMCHZ[yCTCSI HCIIOJIL30BATh MCTOAUYCCKHUC MATCpHaJIbl IO KYPCY BBCACHUC B MCXAHUKY
CINIOIOHBIX CPEA, TEKCT J'IeKI_II/Iﬁ npenoaaBaTeisd (CCJ'II/I OH I/IMCCTCH). ITone3Ho ucnons30BaTh JICK-
TPOHHBIC y‘Ie6HO-MeTOl[I/I‘IeCKI/Ie mocoous 1o PCHICHUIO 3aaa4Y MCXAaHUKH CINIOIIHBIX CPEa, UMCHO-
murecst Ha YHUBCPCUTCTCKOM CEPBEPC.

9.4 Pexomenoayuu no pabome c 1umepamypoi.

Teoperndeckuii MaTepuan Kypca CTAaHOBHTCSI 0oJiee OHSATHBIM, KOTJIa TOMOJHUTENBHO K TPO-
CIIyLIMBAHHUIO JIEKIIUM U U3YyYEHUIO KOHCIEKTA, U3Y4arOTCsA U KHHATU 10 npeamery. Jluteparypy no
KypCy YpaBHEHHH MaTeMaTHYeCKOH (pM3MKM pEeKOMEHIyeTcsl u3ydarhb JInbo B OuOimoreke, b0 B
ANIEKTPOHHOM BHJE JoMa. Ilone3Ho MCmonp30BaTh HECKOJIBKO y4eOHMKOB. PekomeHmyercs: crpe-
MHTBCSI K TOHUMAHUIO TEKCTa, a He (JOPMAIBHOMY «3ay4MBAaHUIO» MaTepHaa, C 3TOH LENbI0 PEKO-
MEHJIYeTCs MTOCIIe U3YUEHHsI OYePeHOTO Naparpada BBITOJHUTh HECKOJIBKO MPOCTHIX YIMPAKHEHUN
Ha JIaHHYIO TEMY U KpaTKo c(OpMYyIUpOBATH ISl ceOsl CyTh MPOYTEHHOr0. TO ecTh, MBICIICHHO 3a-
naTh cede cleAyrolue BOIpockl (M monpoOoBaTh OTBETUTh Ha HUX): O YeM 3TOT maparpad?, kakue
HOBBIE ITOHATHS BBEJICHBI, KAKOB UX CMBICI?, CKOJIBKO TEOPEM B 3TOM INaparpade U KakoB UX CMBbICI
«CBOWMH CIIOBaMM», OyJIeT JIN BEpHA TEOPEMa, €CIIM OITyCTHTh HEKOTOPBIC YCIOBHS B €e (OpMYIIH-
poBke?. Jloka3arenbcTBa TEOPEM CIIEIyeT HE 3ay4nBaTh, a «IOHATH». C 3TOH 1eNIbI0 peKOMEH1yeT-
CsI 3aIMcaTh UICI0 JOKA3aTeNbCTBA, COCTAaBUTh IUIAH JJOKA3aTeIbCTBA, MOMPOOOBAThH JIOKA3aTh TEO-
peMy CaMOCTOSITENIbHO, MOXET OBITh APYTHMM CIIOCOOOM, CPABHUTH JJOKA3aTEIbCTBO TEOPEMBI B KOH-
criekTe U B yueOHuke. [Ipy u3ydyeHnn TeopeTHUecKoro MaTepruata moje3HO COCTABISATh CXEMBI Me-
TOJIOB MJIM COJIEPKaHMsI TEOPETUUECKOTO MaTepuaia.

9.5. Cosemul no noozomoexe K 3auenty.

IIpy MoATrOTOBKE K 3a4€Ty UIIU DK3aMEHY CIEAYET IIOBTOPUTH TEOPUIO: ONPENEIECHUs BCEX MOHA-
TUH U HOPMYIUPOBKH T€OpeM, 10OUBasiCh MTOHUMAHHUS MOJIOKEHUH TEOpUU U MPAKTUUYECKUX METO-
JIOB PEILICHUS U €IEe pa3 CaMOCTOATEIIbHO PELIUTh 110 HECKOJIBKY TUIIOBBIX 3a/1a4 U3 KaKIOM TEMBI.
[Ipn pemeHuu 3amad yMeTh MPOBEPSTH MPABUIBHOCTH MOJIYYEHHOIO peleHus. B teopeTtndyecknx
BOIIPOCAX DK3aMEHa CTAPAThCs BBIAEIUTH ITIaBHOE, CaMOE CYILIECTBEHHOE B PE3YJIbTATAX U B JI0OKa-
3arenbeTBe. He MOHATEIE MOMEHTBI M BOIIPOCHI TEOPUHU BBININCATH JUISl POSICHEHNS HA KOHCYJIbTa-
LUAX.

9.6. YKkazanua no opzanusauyuu paoomsl ¢ KOHMPOIbHO-UMEPUMETbHLIMU MAMEPUATAMU, HO 6bl-
HOJIHEHUIO OOMAWHUX 3A0AH L.

[Ipu BBIMONHEHUU JOMAITHUX 3aJlaHUN HEOOXOJMMO CHavalla IPOYUTATh OCHOBHBIE TIOHATHUS U
TEOpPEeMBI 1O TeMme 3aiaHus. [Ipu BHITOJHEHUH YNpa)XHEHUs WM 3a7a49d HY)KHO CHadaia TOHSTH,
9710 TpeOyeTcsl B 3a/aye, Kakod TeOPEeTUUYECKHil MaTepuan HYKHO HCIOJIb30BaTh, HAMETUTD ILIAH
pelIeHus 3a/1a4k, MONBITaThCS 3alporpaMMupoBaTh. Eciu 3To He ano pe3ynasTaToB, U Bel caenanu
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3ajjauy «11o oOpasily» ayJAuTOPHOHN 3a/1a4M, WU U3 METOAMYECKOTO TTOCOOUS, HYKHO TOCIIE pelie-
HUS TakoW 3a7auu 00AyMaTh XOJ pPEIIeHHs M MOMpOoOOBaTh PEHIMTh aHAJIOTUYHYIO 3a7ady caMo-
CTOSATENBHO.

10. IIEPEYEHb HH®OPMAIIHOHHBIX TEXHOJIOTHH, HCITOJIb3YEMBbIX ITPH OCYII[ECTBJIEHHH OB-
PA3OBATE/IBHOI'O IIPOIIECCA 11O JTHCHUILIHHE , BK/TIOYAA IIEPEYEHD ITPOI'PAMMHOI'O OFECIIE-
YEHUA H HH®OPMAIIUOHHBIX CIIPABOYHBIX CUCTEM

Microsoft Office 2010 (www.microsoft.com) — ymmensust KemI'VY.

Internet explorer, uiu apyroi Be6-0Opaysep

Jlekuuu ¢ TPUMEHEHUEM MYJIbTUMEIUUHBIX MATEPUAIIOB.

DneKTpoHHAs MoYTa JAJIsi MPOBEACHUS TUCTAHIIMOHHOTO OOYYEHUSI U KOHCYJIbTa-
1107078

5.  Skype B aya. 2206B mis KOHCY/bTAIM CO CTYJEHTAaMH, MO0 COCTOSIHUIO 370D O-
BbsI HE UMEIOIIUMHU BO3MOKHOCTH TIOCEIIATh 3aHSTHSI.

el NS

11. OITHCAHHE MATEPHA/IBHO-TEXHHYECKOH BA3BI, HEOBXOJHMOH JlVIA OCYI[ECTBJIEHHA OBPA30-
BATEJIBHOTIO ITPOIL[ECCA I10 IHCIIHIUTHHE

[Ipu ocBOEHUM MUCHUILIMHBI AJIs1 BBIMOTHEHUS MPAKTHUYECKUX 3aHATUM HEOOXOJHUMBI ayaUTO-
puu C OOBIYHBIMM HJIH QJICKTPOHHBIMH JOCKaMH. ITone3Ho MCHONB30BaTh MAKEThl AaHATUTUUYCCKHX
Berunciienuit ( Maple, Derive, Mathematica u 1.11.). J{yst mpoBeieHusI ICKIIMOHHBIX 3aHSTHI, JKella-
TEIbHO HCMONb30BaTh MYJIbTUMEIHIHAS ayIuTOpus ¢ HAOOPOM JHUIEH3MOHHOrOo 0a30BOro Mpo-
rpaMMHoOro ooecriedeHusi. OCHOBHBIM MHCTPYMEHTOM JUIsl TECTUPOBAHUSI CIIY>KaT pa3pabOoTaHHBIC
Marepuaibl B OyMa)KHOM HCIIOJHEHHM WIIM 3JIEKTPOHHOM BHJE B MPOTPAMMHON cpeia
«ACT-Tect». Ilpm npoBeneHUM JEKIUOHHBIX U CEMUHAPCKHUX 3AHATUN UCITOIb3YIOT-
Cs MYJIbTUMEIUNHBIE CPEJICTBA, KOMIIBIOTEPHBIE KJIACChI, HHTEPAKTUBHBIE JTOCKH, a
TaK K€ KJaccuueckoe ydeOHoe o0opynoBaHUE: KaOMHET METOAMKU TMPEerojaBaHus,
000pYyZIOBaHHBIN TOCKOW, MHCTPYMEHTAMH, Pa3lIaTOYHbIM MaTepuajoM, YYeOHOU U
METOAUYECKOU JIMTEPATYPOU, NEPUOAUUECKON JTUTEPATYPOH T10 MIPEIAMETY.

JIJist ipoBeieHUsI 3aHITHI JEKIIMOHHOTO THUIIA MpeJjIararoTcsi HaboOpbl JEMOHCT-
PaIMOHHOTO 00OPYAOBaHUS U yueOHO-HATTISIHBIX TOCOOUI, 0OecTIeunBaroIIe TeMa-
TUYECKUE WJUTIOCTPAIMK, COOTBETCTBYIOIIME paboueld mporpamme AUCIUIUIMHBI.
[IpakTuueckue 3aHATHS MPOBOASTCS B KOMIBIOTEPHBIX Kilaccax y4eOHOro Koprmyca
Ne 2 ¢ ycraHOBIEHHBIM HEOOXOIUMBIM MTPOTPAMMHBIM 00€CTIEYEHNEM U C BBIXOJIOM B
NHTepHET M AOCTYNOM B JJIEKTPOHHYIO WH()OPMAIMOHHO-00Pa30BATEIBHYIO CPEIy
KemI'V (B Tom uucne neno3utapuil mH()OPMAIIMOHHO-00PA30BaTEIIbHBIX PECYPCOB
KemI'V) u B anexkrponno-6momoreunsie cuctemsl "YHUBEPCUTETCKAS bBUb-
JIMOTEKA OHJIAWH", "JIAHbB".

KommiekT nporpaMMHOro obecrnedeHus, HEOOXOAUMBIN 1Ji 00eCrieueHUs JIHcC-
[UTUIUHBI, BKJIIOYAET CIAEAYIONINE MPOTPaMMHBIE IPOTYKTHI:

1. Microsoft Office 2010 (www.microsoft.com) — nmunensus KemI'V.

[Tomenienus: uisi caMOCTOATENbHON pabOThl 00YUYaIOMIMXCA OCHAILEHBI KOMIIbIO-
TEPHOUW TEXHUKOH ¢ moaKiIroYeHneM kK cetu "MHTepHer" u obecrieueHueM JI0CTyma B
AIIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENBHYIO CPEly OpTaHU3AIUH.

Conepsxanue yaeOHOM AUCIMIUIMHBI TIPEICTABICHO B ceTH MHTEepHeT.
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Hayunas Oubmuotexa KemI'Y obmagaer goctaTouHbIM AJii 00pa30BaTEIbHOTO
npoliecca KOJIMYECTBOM dK3EMILUIIPOB YUeOHOH JUTEepaTypbl U HEOOXOAMMBIM MUHU-
MYMOM TEPUOANYECKUX HM3IaHUHN ISl OCYIIECTBJICHUS METOAWYECKOTO M HAy4HO -
MCCIIEIOBATENBCKOr0 Tporecca. MIMEIoTCs OCHOBHBIE OTEUYECTBEHHBIE aKajeMUde-
CKHE U OTpacieBble HAyYHbIE U METOJMUECKUE KYPHAJIbl, KAOMHET METOAUKH MPEro-
JaBaHUs MaTEMAaTUKHU, OCHAILICHHBIN y4eOHO-METOANYECKON JIUTEPATypor U CpeCT-
BaMH OOyYCHHUSI.

DNEeKTPOHHO-OMOIMOTEUHbIE CUCTEMBI (PIEKTPOHHAsE OMONIMOTEKA) U3/1aTelb-
ctBa «Jlaub» u «YHUBepcuterckas Oubnmoreka online», anekTpoHHas UH(OpMaIu-
OHHO-00pa3oBareiibHas cpefa 00ecleynBaOT OJHOBPEMEHHBIA JOCTYIl HE MEHee 25
MPOLIEHTOB 00YYAIOMIMXCS IO TPOrpaMMe OakajiaBpHara.

12. MHBIE CBEAEHHUS H MATEPHAJTBI
12.1. Ileau oceéoenus oucyuniunvl

JlaHHBIM Kypc MOCBSILEH BOINPOCaM MOJAEIMPOBAHUSA OOBEKTOB U MPOLIECCOB, paccMaTpHUBae-
MBIX NPU JBUKEHUM HEOJHOPOJHBIX CPEJNl; 3HAKOMHUT C IIOCTAHOBKAMU OCHOBHBIX KpPAeBbIX U Ha-
YJaJIbHO-KPAEBbIX 3aJay; ONpPEAEISAET POjb U 3HAUYECHUE M3Y4aeMbIX MOJEJIEH B MCCICIOBAaHUU pe-
QJIbHBIX [TPOLIECCOB U OOBEKTOB, a TAK)KE UHTEPIIPETUPYET MOJTy4yaEMble PE3YJIbTATH.

OCHOBHBIMU 3a7Ja4aMU U3YYEHHUS Kypca SBISAIOTCA

- YCBOEHHE OCHOBHBIX NPHUHIMUIIOB NOCTPOEHUS Pa3HOOOPa3HbIX I'a30JMHAMHYECKUX MOJe-

JIeH;

- OBJIaJICHUE MaTEMAaTUYECKUM allapaToM MEXaHUKHU CIUIOIIHBIX CPEN;

- OBJIQJICHUE METOIaMH HCCIIEOBAaHUS MaTEMAaTHYECKUX MOJCIICH;

- (hopMupoBaHME NPEACTABICHUS aIeKBATHOCTH MOJIEIIH;

- YMEHHE aHAIM3UPOBATh IOJYYEHHBIE PELICHUs C TOYKH 3PEHUS MPAKTUYECKUX IPHIIOXKE-
HUM;

- IpUOOPETEHNE HABBIKOB PEIICHUs KOHKPETHBIX 3a7a4 MEXaHUKH;

- MOArOTOBKa OakajnaBpa K ycHemHoi paboTe B 007acTH €CTECTBEHHOHAYYHOT'O HaIpaBie-

HUS Ha OCHOBE FapMOHUYHOI'O COUYETAaHUsI Hay4yHOH, pyHIaMEHTaIbHON U podecCHOHaIbHOM MO
TOTOBKH KaJIpOB;

- (QopmHupoBaHUE COLMATBHO-TMYHOCTHBIX KaueCTB BBIYCKHHMKOB: II€JIEyCTPEMIIEHHOCTH,
OpPraHU30BaHHOCTH, KOMMYHUKa0EIbHOCTH, YMEHUS paboTaTh B KOJJIEKTUBE, OTBETCTBEHHOCTh
3a KOHEYHBIM pe3ylnbTaT CBOEH NpoeCcCHOHAIbHOW NEeSTENbHOCTH; MOBBIINIEHHE HX O00IIei
KYJIBTYpBbI, CIIOCOOHOCTH CaMOCTOSITEJILHO MTPHUOOPETATh M IPUMEHATh HOBBIE 3HAHUS U YMEHHUS.

12.2. Ocobennocmu peanusayuu OUCYUNIUHDL 0151 UHBATIUOO08 U JIUY C 0ZDAHUUEHHBIMU 803MONHCHO-
CIMAMU 300P06bA

B npouecce u3ydeHHs AMCUMILIMHBI U OCYUIECTBIICHHS MPOLEAYP TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH M NPOMEXKYTOYHOM aTTECTAMU JIML C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3I0POBBSI IPUMEHSIOTCS aJaliTUPOBaHHbIE OPMBI 00yUEHUS C yUE-
TOM HHJUBHUIYaJIbHBIX MCUXO(PU3MONOrHUYEeCKUX ocobeHHocTell. [Ipu omnpenenenumn
(dbopM mpoBeIeHHS 3aHATHI ¢ 0O0YYAIOIIMMUCA-UHBAIMIAMU YUUTHIBAIOTCA PEKOMEH-
JNAlWW JaHHBIE MO Pe3yJIbTaTaM MEAUKO-COLMAIBHOM IKCIEPTU3bI, CONEPKAIINECS B
WHJUBUyaJIbHON MporpaMMe peadWIMTallMi UHBAJINAA, OTHOCUTEIBHO PEKOMEH10-
BAaHHBIX yCJIIOBUH U BUJIOB TPYyJa.
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[Tpu HEOOXOMMMOCTH 00yYArONTUECS W3 YMCIa WHBAIUIOB M JIMI] C OTPAaHUYCH-
HBIMH BO3MOYXHOCTSIMHU 3I0POBBS MOJIB3YIOTCS CHEIUATBHBIMU Pa0OYMMHU MECTaMH,
CO3JJaHHBIMH C YYETOM HAPYIICHHBIX (DYHKIMI W OrpaHUYEHUN KUZHUJEATEIHHO-
CTH.

s uy ¢ Hapyuienuem 3perust (Cienvlx u ciadosuosumux):

— cHenuatu3upoBaHHOe cTanmoHapHoe pabouee mecto DnCHUC 201;
— cHenuatu3upoBaHHOE cTanmoHapHoe paboyee mecto DnCUC 221;
— cnenuanmm3upoBanHoe MoomtbHOE MecTo ITHOT 301;

— npunTtep bpaitns (+I10 ans Tpancasuu Tekcra B mpudt bpaitns).

na nuy ¢ napywenuem cayxa:

— cucTtema HHGOpMaIMOHHAs JUTsl cliabociblmamux craronapHas «Mcrox» C-1U;
— OecnpoBO/IHAS 3BYKO3AIMMCHIBAIOIIAs anmnaparypa KOJUIEKTUBHOTO IOJIb30BAHMUS:
paauokiacce (paauomukpodon) «Coner-PCM» PM-3.1.

s nuy ¢ napywieHuem onopHo-08u2amenbHo20 annapama:

— KOMIIBIOTEPHBIN CTOJI JJIsl JIUIl C HAPYUIEHUSIMU OTIOPHOABUTATEILHON CUCTEMBI C
AIEKTPOIPUBOIOM;

— KJIAaBHATypa C HAKJIAIHOW M C KHOMOYHOW MBIIIKOM C PACTOJIOKEHUEM KHOMOK
CBEpXYy AKKOpJI;

— OecnpoBoaHas MbIib Tpekoo mist [TK Logitech M570;

— KJIaBUATypa C JHKOMCTUKOM JIJIsl BRIOOpA KIIABUIIIM HA IIBETOBOM IIOJIE.

OcobOeHHOCTH TIpoliecca M3YYEHHs] NUCLHMIUIMHBI U OCYIIECTBIEHUS MPOLEAYP
TEKYLIEro KOHTPOJI YCIEBAEMOCTH U IPOMEKYTOYHOM aTTeCTALUN |

s nuy ¢ Hapywenuem 3penus 3aJaHUSI U UHCTPYKIIMM 10 MX BBIMOJHEHUIO Tpe-
JOCTABJISIIOTCA € YKPYNHEHHBIM HIPUPTOM, [JIs1 CIENbIX 3aJaHUsl OPOPMIISIOTCS
penbedHO-ToUeUHbIM IIpudTOM bpaiins niam B BUAE 3IEKTPOHHOTO JOKYMEHTA, 10C-
TYIHOTO C MOMOILBIO KOMIBIOTEPA CO CHEUUATU3UPOBAHHBIM MPOTrPaMMHBIM 00€ec-
MEYECHUEM JIJIs CIIEMNbIX, TUOO0 3a4uThIBalOTCS UM. [Ipu HeoOxoauMocTu obecrieunBa-
€TCA MHIMBUAYAIIBHOE PaBHOMEpPHOE ocBenleHne He MeHee 300 JoKC, mpenocTaBis-
€TCSl YBEJIMYMBAIOLIEE YCTPOMUCTBO, @ TAKKE BO3MOKHOCThH MCIOJIb30BaTh COOCTBEH-
HOE YBEJIMYMBAIOIINE YCTPOUCTBO.

s nuy ¢ Hapywenuem ciayxa NUJAKTHYECKUI Marepuan (craila-npe3eHTaruu
JIEKLMH, 3aJaHUs] U UHCTPYKIMHU K WX BBINOJHEHHUIO) MPEAOCTABIAIOTCS B MUChMEH-
HOI (hopme UM PIEKTPOHHOM BUE MPU HE0OXoauMocTH. ObecrieunBaeTCsl HalTn4uue
3BYKOYCHJIMBAIOIIECH anmaparypbl KOJUIEKTUBHOTO MOJIb30BaHUS, IIPU HEOOXOIUMO-
CTH CTYJEHTaM IpeA0CTaBIAECTCA 3ByKOYCHIIMBAIOIIas annaparypa WHAUBUAYaIbHO-
0 MOJIb30BAHUS.

s nuy ¢ masgcenviMu HapyuwieHUAMU pedy TEKYIUA U TMPOMEXYTOYHBIM KOH-
TPOJIb MTPOBOJATCA B MUCbMEHHOU popme.

[Tpu HEOOXOAMMOCTH 1UYa C HAPYULEHUAMU O8USAMENTbHBIX DYHKYUL HUNCHUX KO-
HeyHocmel TTMCbMEHHBIE 33JIaHNs BBIIOJHSAIOTCS IUCTAaHUIMOHHO, IPH 3TOM B3aUMO-
NEeNCTBUE ¢ mpenojaaBaTeneM ocyuiectBisieTcss yepe3 DUOC; nekuun # mpakThye-
CKHE 3aHSTHUs B ayaquTopusix 8 u 2 kopnycoB Keml'Y.

na nuy ¢ napywenuamu 08u2amenbHuIX QYHKYUL 6ePXHUX KOHeUHOCmeU UlU Om-
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cymcmeuem 8epXHux KoHeuHocmel MUCbMEHHBIE 33JlaHus BBINOJHAIOTCS JUCTaHIU-
OHHO, P 3TOM B3aUMOJEICTBHE C IpenoaaBaTenaeM ocyuiecTtnisercs yepes DMOC;
9K3aMEH cIaéTcsl B yCTHOH hopme.

[Ipu HEOOXOAMMOCTH JUIy C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbS Tpe-
JOCTABJISICTCS TOMOJHUTEIBLHOE BPEMS ISl BBIMIOJIHEHUS 3aJlaHU M CIAYd dK3aMe-
Ha/3auéTa, HO He Oosee ueM Ha 0.5 Jaca.

CtyaeHThl ¢ OrpaHMYEHHBIMU BO3MOKHOCTSMH 3I0POBBSI CAAIOT IK3aMEH/3a4€T B
OJIHOM ayJUTOPUU COBMECTHO C MHBIMHU OOYYAIOIIMMHUCS, €CIIH ATO HE CO3/IaeT TPYyI-
HOCTEH JIJIs1 CTYJIEHTOB MPU clladye IK3aMeHa/3auéra.

CTyneHThl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3[I0POBBSI MOTYT B TIpoiiecce 00y-
YEHHSI U MPOXOXKJICHUS TEKYIIEro U UTOTOBOTO KOHTPOJS TMOJb30BAThCA TEXHHUYE-
CKHMH CPEJICTBAMH, HEOOXOIUMBIMU UM B CBSI3U C MX WHIWBHUIYAITHHBIMH OCOOCHHO-
CTAMU.

JlommyckaeTcsi MpUCyTCTBUE B ayIUTOPUH BO BpeMs CAa4yM 3K3aMEHa/3a4éTa accH-
cTeHTa U3 yucia pabotHukoB KeMI[Y uiam nmpuBieyEHHBIX JIMI, OKa3bIBAIOUIUX CTY-
JICHTaM C OTPAHWYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbsI HEOOXOJIUMYIO TE€XHUYECKYIO
MOMOIIb C Y4ETOM UX UHJMBHUIYAIbHBIX OCOOCHHOCTEH (3aHITH pabouee MecTo, Ie-
pEeABUTATHCS, MPOYUTATH U ODOPMUTH 3aJ]aHUE, OOIIATHCS C TPETOJaBaATEIIMU).

OcoOble yCIOBHSI MPEAOCTABISIOTCS CTYIEHTaM C OTPaHUYEHHBIMH BO3MOXKHO-
CTSIMU 3JI0POBbsSI HA OCHOBAHUU 3asBJICHUSI, COACPIKAIIETO CBEJCHUS O HEOOXOAUMO-
CTH CO3JaHHsI COOTBETCTBYIOIIUX CIIECIIUAJIbHBIX YCIOBUM.

Cocrasutens: H.A. Kyuep, nmpodeccop kadenps! hyranamentanbaoil Matematuku Keml'VY.

PII][ «BgedeHue 8 MexaHuKy cnioOUWHbIX Cpeoy 22



