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1. IIEPEYEHB IVITAHHPYEMBIX PE3YJIbTATOB OBYYEHHA 110 IUCHHILUTHHE, COOTHECEHHBIX C
ITAHUPYEMBIMH PE3YJIBTATAMH OCBOEHHA OBPA30BATE/TbHOH ITPOTPAMMABI
B pesynbrare ocBoenus OITOIT GakanaBpa oOydaromuiicss JOHKEH OBIAAETh CIEAYIONTUMU
pe3ysbTaTaMu 00y4YCHUS 10 TUCIUTUTHHE:

Konpr Pe3ynbTarel ocBOCHUS IIepeueHb mIaHUPYEMBIX PE3YJILTATOB
KOMIIETEHIINHU OIIOII 10 TUCLUIIJINHE
OIlK-1 CIIOCOOHOCTH UCNOJb30BaTh | 3HaTh: OCHOBHBIE TIOCTAHOBKHU 3a/1a4 JUIsl MOJEJIen

0a30BbIC 3HAHUS €CTECT- MEXaHUKH CIUIOIIHBIX CPEJ;
BEHHBIX HayK, MATEMATHKH | YMETh: GOPMYITUPOBATH OCHOBHBIC MOJIOKCHUS U
U MTHPOPMATUKH, OCHOBHBIE | MIPUHIIMIIBI UCIIOIb30BAHMS MOIENIeH MEXaHUKH
(baKThl, KOHIEINUN, TPUH- | CIUIOIIHBIX CPEI;
LUIIbI TEOPUH, CBA3aHHBIX C | BiajeTs: HaBbIKaMU MOJEIMPOBAHUS IPAKTUUYECKUX
MPUKJIAJHON MATEMATUKOM | 3a7a4 B paMKaxX MOJIEJIEd MEXaHUKH CILJIOIIHBIX
1 MTHPOPMATHKOM cpen.

IK-2 CIIOCOOHOCTH TOHUMATH, YMeTh: COCTaBIISATh U KOHTPOJIUPOBATH IIAH BBIIIOJI-
COBEpIICHCTBOBATh U NIPU- | HAEMOI pabOThI, OIICHUBATH PE3YJIbTAThl COOCTBEH-
MEHSTh COBPEMEHHBIN Ma- | HOI pabOThl B JUCHUILUIMHE MaTeMaTu4ecKie OCHO-
TEMaTUYECKHI anmnapar Bbl TEOPUU aBTOMATUYECKOTO YIIPABJICHUS;

Bragets: crmocoOHOCTBIO COCTABIATH U KOHTPOJIHUPO-
BaTh IUIAH BHINIOJIHSAEMOM paboTHI;

[1K-3 CIIOCOOHOCTh KPUTHUYECKU YMeTh: NIOHUMATh U IPUMEHATh B UCCIIEI0BATEIb-
MIEPEOCMBICIUBATh HAKOM- | CKOM M MPUKIAJHON AesATeNbHOCTH MaTteMaTuueckue
JICHHBIW OIBIT, U3BMEHSATH OCHOBBI TEOPUHU aBTOMATHYECKOTO YIPABJICHUS
Py HEOOXOIMMOCTH BHU]T U
XapakTep cBoei mpodec-
CHOHAJIBHOU JIESTENBHOCTH

2. MECTO JHCIHITTHHBI B CTPYKTYPE OIIOIT
I[I/ICHI/IHIII/IHa <<BBC)1€HI/I€ B MexaHI/IKy CIINTIOIIHBIX cpez[» BXOOUT B BapI/IaTI/IBHyIO qacTb l'IpO-

rpaMMbl. M3yuenne qaHHOW MTUCHUIUTMHBI 0a3upyeTcs Ha 3HAHUSX CTYIEHTAMU MHOTHX MpEIIIecT-
BYIOIIMX MaTeMaTHYECKUX KypCOB: JIMHEHHOW aiareOpbl U T€OMETPUHU, MAaTEMATUYECKOr0 aHalu3a,
aHanm3a, 0ObIKHOBEHHBIX MU (epeHIIaTbHBIX YpaBHEHUH.

OcBoenune JUCIUITIIMHBI ((BB@I[GHI/IG B MCXAHUKY CIIIOIIHBIX CPCI» HCO6XOI[I/IMO IIpru U3y-
YeHWH TaKuX AMCHUILUINH Kak «UucneHHbie MeTob», «[IpumMeHeHne GyHKIIMOHATFHOTO aHaIN3a B
MareMaTtuueckon ¢usukey», «BBeneHne B MEXaHUKY CIUIOMIHOM cpeabl», «MoenupoBaHue U Kpae-
BbIe 3a7au MCCy, npu BHIOTHEHUH KYPCOBBIX U JUILIOMHBIX pa0OT, CBA3aHHBIX C IPUMEHEHUEM
MCTOAOB MAaTEMAaTUYCCKOTO MOJCINPOBAHNA, UCCICIOBAHUCM IPUKIAAHBIX 3ada4 €CTCCTBCHHOHA-
YYHOT'O HalpaBJIECHUS.

JucuunimHa n3ydaercst Ha 3 Kypce B 5 ceMecTpe.

3. OB bEM JUCIHHILTHHBI B 3AYETHBIX EJHUHHUIIAX C YKASAHHEM KOJTHYECTBA AKAJEMHYECKHX
YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO PABOTY ObYYAIOIIIUXCA C IIPEIIOJABATEJIEM H HA CA-
MOCTOATE/IBHYIO PABOTY OBYYAROLUXCA

OO0mmast TpPyZI0€MKOCTh JUCITUTIIMHBI COCTaBIAET 3 3a4eTHBIX eauHuil, 108 akageMruIecKux
yaca.
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3.1. O0bEM TUCHUILINHBI 0 BUAaM y4eOHBIX 3aHATHII (B Yacax)

Buj yueOHoii padoThl Bcero yacoB ais ouHoM (pop- | Beero yacos 11 3204HOM
MbI 00y4eHMsI ¢opmbI 00yueHMsI

OO6mas TpyI0eMKOCTh 6a30BOTO 108 1108

MOJYJIL JUCLIUILIAHEI

KoHTaKTHaa* pabota obyuarowmxcac | 54 18

npenoaasartenem (no smaam yueb-
HbIX 3aHATWUIA)

AynutopHsble 3aHATHS (BCErO) o4 14
B tom uncie:

Jlexnuun 18 6
[TpakTrueckue 3aHATHS 18 8
B TOM YKCJIE B UHTEPAKTUBHOMN 16 4
hopmax

Breaynurophnas pabora 0

CamocrosiTeJibHas padora (Bce- | 72 90
ro0)

B Tom uncne:

PacuerHo-Tpaduueckue paboTh 18 20
NunauBuayanbHubie paboTel (pabota | 36 50

C Y4eOHUKOM, KOHCIICKTOM, HHTEP-
HeT-calTaMu)

[ToaroroBka Kk mpoMeKyTo4HOM aT- | 18 20
TECTALIUU

Bua uToroBoro KOHTpoJIs 3a- 4
qer

4, COAEP)KAHHE JHCIHHILIHHBI, CTPYKTYPHPOBAHHOE I10 TEMAM C YKA3AHHEM OTBEJEHHOI' O
HA HUX KOJTHYECTBA AKAJEMHYECKHX YACOB H BH/IOB YYEBHBIX 3AHATHH
4.1. Pazoenvt Oucyuniunsl u mpyooemMKoCms RO 6UOAM YUEOHBIX 3aHAMUIL (8 AKADEMUUECKUX Ua-
€ax)o0isn OHeeHoul hopmul 00yUeHU .

Bunbl yueOHbIX 3aHATHH,
BKJIIOYasi CAMOCTOSITEIb-
HyI0 paboty oOy4ato-
UXCs
U TPYJOEMKOCTH (B 4a-

=
W
Q
<
=
N—
¥a]
No Paszen 5 cax) @DOpMBI TEKYLIETO KOHTPOJIS
- A g aynuTop- yCIIEBAEMOCTH
n/n JICTIATUTAHBI = Hble yueOHBIE Ca-
§ 3aHATHS Moc-
2 TOSI-
= TeJlb-
<
‘g Jlex. | Ilpak. Hag
8 pao.
1 | [IpenMeTr M METOABI MEXaHHKH
pea A 6 1 5 TecT
CIUIOIIHBIX Cpell
2 MaremaTHUecKHid ammapar mexa-
P 15 3 3 9 KonrpomnbHas padora, Tect
HHKH CIUIOIIHBIX CPeJl
3 IIpencraBincHue JIBUOKECHUS 8 1 1 6 K 6
CILTOMIHOf CpeTBI OHTpOJIbHAs paboTa, TECT
4 Teopus nedopmanmii 17 3 3 11 | KontposbHas paboTa, TeCT
5 Teopust HAPsHKEHUI 18 3 3 12 KonrposabHas pabora, TeCT
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6 3aKOHBI COXPAaHEHUS] B MEXaHUKE 16 3 3 10 KonTtponbHas pabora, Tect
7 IIpocreiimue Moaenn MeXaHHKH

CIUTOIIHBIX Cpex (WaeanbHBIE U 28 4 5 19 KomtoxBuym, Tect
BSI3KHE CPEIIBI)
Bcero 108 18 18 72 3auyer

4.2. Pa3zoenvt Oucyuniaunol U mpyooemMKOCHb RO 6UOAM YUEOHBIX 3aHAMUIL (6 AKAOEMUYECKUX UACAX)
0714 3a04HOU (hopmbl 00yueHUA

Bunpl y4eOHBIX 3aHATHIH,
BKJIFOYAst CAMOCTOSITEIb-
—~ HYI0 paboty o0y4aro-
§ LUXCS
Z U TPYIOEMKOCTH (B 4a-
W
= cax) @DopMBbI TEKYIIETO KOHTPOJIS
Ne Paznen 3 a o P yi p
y < YAHTOP- C yCIIeBaeMOCTH
/I JUCTIATUTAHBI = Hble yueOHEIC a-
= 3aHATUS Moc-
2 TOSA-
[_4
= TeJNb-
g Jlex. | Ilpak. | Has
8 pab.
1 | IIpenMeTr m MeETOABI MEXaHHKH
bea A 6 1 5 TecT
CIUTOIITHBIX CPe]]
2 MaremaTuueckuil anmapar mexa-
P 15 1 1 13 | KonTpombsHas pabota, TeCcT
HUKH CIUIOIIHBIX CpeJl
3 IIpencraBnenne BIKCHUS
beAcTan] A 8 1 1 6 Konrtpomnpnas paborta, Tect
CIUIOIIHOHN CcpeJibl
4 Teopus nedopmaruii 17 1 1 15 KonrtposabHas pabora, TecT
5 Teopus HanpspKeHU 18 1 1 16 KonrponbHas pabora, Tect
6 3aKOHBI COXpAaHEHUSI B MEXaHUKE 16 1 1 14 KontposnsHas pabora, Tect
7 [Ipocreiiire mMopenn MeXaHUKHU
CIUTOIIHBIX Cpell (UIeaNbHbIE H 24 1 2 21 TecT
BA3KHE CPEJIbl)
3auer 4
Bcero 108 6 8 90 3ader 4 yaca

4.3 Cooepotcanue oucyunaunot (Mo0y/ist), CHPYyKmMypUupoeantoe no memam (pasoenam)
Cooeporcanue n1eKyUOHHBIX 3AHAMUIL

HaumenoBaHue pasaeiia
Ne Conep:xanue pa3aesia TUCHUILTHHBI
JUCHHUILIMHBI
1 IIpenmer u Metoapl MexaHuku | [IpeaMer W 3a7auM MEXaHWKH CIUIONIHBIX CPEeJl, OCHOBHBIC THIIOTE3bI Me-
CIUIONTHBIX Cpe XaHWKHW CIUIONIHBIX CPEJ, OCHOBHBIE TPUHITUIIBI MaTEMATHIECKOTO MOJIe-
JIUPOBAHUSI.
2 MaremaTueckui anmapart | [IpaBuio cymmupoBanus OifHmTeHa. KoBapnaHTHBIA 1 KOHTpaBapHaHT-
MEXaHHWKH CIUIOIIHBIX CPEeT HBIA 6a3uCHl CUCTEMBI KoopauHat. IIpeoOpa3oBaHre KOOPIMHATHBIX CHC-
TeM. TeH30psl 1 oneparuu Hag HUMHU. Oneparop KoBapuaHTHOTO nudde-
PEHIMPOBAHUS, €r0 CBOWCTBA. YCIOBHE EBKJIMAOBOCTH IPOCTPAHCTBA.
Tenzop Pumana.
3 [Ipencranenne nBkeHust | Cucrema oTcueTa HabIrOAaTeINs M COMyTCTBYIOMIAs CHCTEMA OTCUETA.
CIUIOUTHOM Cpe/Ibl CymHocTs MeTo0B Jlarpanxka u Diiepa onucaHus JBUKEHUs! CILUIOMIHOMN
cpensl. Ilepememienue, ckopocTh M yckopenue. [lonHas npousBonHAas.
JBmxkymmecss 00bEMEI.

4 Teopus nedopmaruii Omnpenenenne TeH3opa aedopMmarmii. MeXaHHUSCKUI CMBICIT KOMIOHEHT
TeH30pa nedopmanuii. BeipaxkeHus U1 KOMIIOHEHT TeH30pa aeopmanuii
yepe3 KOMIIOHEHTHI BEKTOpa MepeMeUIeHHd. YpaBHEHHUS COBMECTHOCTH
Manbx jgedopmanmii. O 3HaAYEHUW TEH30pOB JNedopmanuii U CKOpoCTei
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I[C(i)OpMaIII/Iﬁ B MOACJIAAX TBEPAbIX TCJI U I'a30B.

Teopust HanpsKeHU

OmnpezneneHue TeH30pa HANPSHKEHUN, MEXaHHUECKOE HCTOJIKOBAHHE €ro
koMnoHeHT. CHMMeTpHUsl TeH30pa HampspDKeHWH. BbIBoj ypaBHeHHi paB-
HOBECHS M JIBI)KCHHS CIUIOIIHON Cpelbl B KOMIOHEHTAaxX TEH30pa Harpsi-
skeHuil. Kpyru Mopa a5 HanpsikeHusl.

3aKOHBI COXpaHEHHS B MeXa-

HHKC

IIponsBomHass MO BpeMEHHM OT HHTETpaja IO IBIKYIIEMYCS OO0BbeMy.
@opmyna Ditnepa. 3aKOH COXpaHEHHUS MacChl — ypaBHEHHE HEPa3phIBHO-
CTH. 3aKOH COXPaHECHHUS MUMITyJIbCca — ypaBHEHHS OBIDKeHNUs. bamaHc mexa-
HHYECKOH 3HEPTHU — TeOopeMa (KHBBIX cHil». IlepBoe Hadano TepMoau-
HaMUKHU. YpaBHEHHE SHEPTUU. Y CTAHOBUBILEECS M HECTAllMOHAPHOE JBH-
xeHust. [loTeHIManbHble IBUKSHHUSI.

IIpocreiimue Monenu Mexa-
HUKU CIUIOUIHBIX cpen (uzae-
aJIbHBIE U BA3KHUE CPEJIbI)

WneanvHad cpena, NMOHATHE WICAIBHOM Cpelbl, YpPaBHEHUS IBHUKEHUS
WUJIeaJbHOM CIUIOIIHON Cpelbl, MHTErpajabl ypaBHEHUN JBHIKEHHMS, IIOCTA-
HOBKAa TPaHWYHBIX YCJIOBUH. Bs3kas cpena: MOHATHE BSA3KOM CIUIOLIHOM
cpezbl, YypaBHEHHsI IBUKEHHS BSI3KOUM Cpezbl, IOCTAHOBKA I'PAaHUYHBIX YyC-
JIOBUH.

Conep;xaHI/Ie MPAKTUYCCKUX 3aHATHH

HaunmenoBanue
paziesa qTUCHUILIU-
HBI

Copnep:xaHue pa3iaeia JHCHUNITHHBI

MaremaTtuyecKuit
anmnapaT  MEXaHHUKHU
CILJIOLIHBIX Cpe[

KpuBonuHeitHbIe cHCTEMBl KOOPANHAT — KOBAPHAHTHBIM M KOHTPaBapHaHTHBIN Oa-
3MCBI, OCHOBHAsI KBajapaTH4yHas ¢Gopma. Beruucienue kodh(uIMEeHTOB OCHOBHOU
KBaJpaTU4HOH (popMBI B LMIMHIPUUECKON U chepudecKkoll KOOpANHATHBIX CHCTE-
Max. CHCTeMBI KOOPIMHAT, HOPMAJIbHO, CBA3aHHBIE C MOBEPXHOCTHIO. CKaJApHl,
BEKTOPBI, TEH30PbI, ONEPAllK HAJ HUMU. MeTpHYeCKU U JUCKPUMUHAHTHBIN TeH-
30opsl. CumBoisl Kpructoddens u nx Beraucnenue. KopapuantHoe augdepeHnupo-
BaHME U €TO CBOWCTBA. 3aIMCh OCHOBHBIX TU((EpEHIMANTBHBIX OIEPaTOPOB B KPH-
BOJIMHEWHBIX KOOpIMHATAaX. 3aluch HHTErpanbHbIX TeopeM Crtokca u 'aycca —
OcTporpajckoro B KpUBOJIMHEHHBIX KOOPAUHATAX.

IIpencraBnenue
JIBHOKEHHS! CIIJIOIIHOMN
cpenbl

Mertonpl Jlarpanka u Disiepa onucaHus JBUXKEHUS! CIIOLIHOM Cpenbl., CBS3b
Mexay HuMH. [lepemenienne, CKOpocTh U yCKopeHue. TpacKTOpHUu U THHUH TOKa.
3aBUXPEHHOCTH JABM)KCHUS CPEJIbI.

Teopus nedopmarmii

Tenzops! nedopmManuii U ckopocTel 1eopManyii, BBIpaKEHUs] UX KOMIIOHEHT de-
pe3 KOMIIOHEHTBI BEKTOpa MEPEMEILECHUN U BEKTOpPA CKOPOCTEH. YIPOILUECHUS ITUX
BBIPDOKCHUI NMPU MalbIX YAJIMHEHUSX M CABHIaX — TEH30p MalbIX AehopMaiuii.
YpaBHEeHUs] COBMECTHOCTH Manblx jaedopmaruii. ['naBHble ocu nedopmanuii u
rIIaBHBIC Je(OpMallii, HHBAPUAHTHI TEH30pa Ae(opMaIiuii, MapoBOi TEH30p Je-
(opmaruii u 1eBuaTop TeH30pa AeopMaIi.

Teopust HanpsKEeHUI

MaccoBble 1 TOBEPXHOCTHBIE cUibl. OCHOBHAS JIeMMa. Y PaBHEHUS HEPA3PBIBHOCTH
U HeCXKHMaeMOoCTU. TeH30p HampsbkeHHH. MeXaHMYeckoe MCTOJIKOBAaHHE KOMIIO-
HEHT TE€H30pa HaNpshKeHWH. BeIpaxkeHue U1 KOMIOHEHT BEKTOpa HANpsDKEHUM Ha
IUIOIA/IKE Yepe3 TEH30p HANpsDKEHUHM M HOpMallb K IUIOIIAJKE, MHBAPUAHThI TEH-
30pa HalpsDKeHUH, ApoBOil TEH30p HANPSDKEHWH M JieBHaTop HanpspkeHuil. O0b-
€MHBIE U ITOBEPXHOCTHBIE CHJIBL. Y CI0BUS paBHOBecHs. CHUMMETPUUYHOCTb TEH30pa
HanpspkeHuid. Kpyru Mopa 11 HanpspkeHHs YpaBHEHMsI JBUKEHMS CIUIOLIHOMN
cpensl. CHMMETpHs TeH30pa HANPsDKEHUH.

3aKOHBI COXpaHEHUS
B MEXaHUKE

HOHHaH, JIOKaJIbHAasA U KOHBCKTUBHAsA IPOU3BOIHBIC. HpOI/IBBO}IHaH 10 BPEMEHHU OT
MHTETpasia 1o JABWXKyIiemMmycs o0bemy. @opmyna Ditiepa. 3aK0H COXpaHEHHS Mac-
Chbl — YPAaBHCHUEC HEPA3PBIBHOCTH. 3aKOH COXpaHCHHWA UMIIyJIbCa — YPaBHCHUSA OBU-
kKeHus. bajaHc MexaHW4ecKoW PHEPruu — TeopeMa «KUBBIX cuil». [lepBoe Havano
TCPMOJINHAMUKU. ypaBHeHI/Ie OHEPIUu. YcTaHoBuBIIEECS U HECTAIIMOHAPHOE NBU-
skeHus. [loTeHIIMaNIbHBIC TBHKCHHUS.

IIpocreiimue moaenu
MEXaHUKH CIUTONIHBIX
cpen (uneanbHBIE W
BSI3KHE CPEIbl)

[TocTpoenue omnpenesstonX ypaBHEHUH B MOJAENSAX TBEPIbIX TEJ, MOJENSIX HJe-
ANTBHOW W BS3KOHM KUAKOCTSIX. O 3HAYCHUH TEH30pPOB JepopManuii U CKOPOCTEH
nedopManuii B MOIENISIX TBEPIBIX Tel W xuukocted. 3akoH ['yka. Kiaccuueckas
MOJIeSIb U30TPOIHOTO ymnpyroro Tena. YpaBHeHus. Jlame. [locTraHOBKa OCHOBHBIX
KpaeBbIX 3ajau CTaTuku ympyroro tena. JKuakoctu. 3akon Crokca. Monens une-
aJbHOM HEC)KMMAaeMOW JKUJIKOCTH. VIHTerpasgsl TMHAMHUYECKUX YpaBHEHUMN JBHIKe-
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HHS UACAILHON HECKHMMAaeMO# »KUIKOCTH. MoJielIb BI3KOM HEC)KHMAEeMOM KHIKO-
ctu. Ypasuenusi Hasoe - Ctokca. TeueHue BA3KOW KHUIKOCTH B IUIHMHIPHUIECKON
TpyOe. JlamuHapHbIe U TypOyJICHTHBIC TCUCHHS.

5. IIEPEYEHB YYEFHO-METOJHYECKOI'O OFECIIEYEHHA JUIA CAMOCTOATEJIBHOH PABOTHI OB Y-
YAROIIIUXCA 110 JUCHHUIT/IMHE

1.

Cenos JI.M. MexaHuka CIUIONTHON cpebl: yaeOHoe mocodue s By3oB. — CII6.: Jlansb,

2004.T.1

Ormut M.3. Jlekuy mo 0CHOBaM MEXaHHMKH CcIutomHbix cped. — M.: URSS, 2012. — 207c.

Temam, P. MaremaTiueckoe MOETHPOBaHIE B MEXaHWKE CIUIONIHBIX cpell [ DIeKTPOHHBIN pecypc]
/ P. Temam, A. Mupausuib. - MockBa : BUHOM. JlabopaTopus 3uanuii, 2014. - 320 c. on-line. - b.
1. http://e.lanbook.com/books/element.php?pll_id=50538 .

bate M.U. Teopernueckas MexaHuka B mpumepax u 3ajgavax. T. 2. lunamuxka. - CIIO. :

Jlanp, 2010. - 638 c.

6.DOHJT OHEHOYHBIX CPE/JCTB, VI IIPOBEJEHHUA IIPOMEXYTOYHOH ATTECTAIIHH OBYYAIO-
HIHUXCA 10 JUCHHIIVIHHE
6.1. Ilacnopm ghonoa ouenouHvIX CPeOCHI8 HO OUCHUNTIUHE (MOOYTI0)

Ne | KourpoJsupyembie pasaeibl  (Tembl) | Kox KOHTpoOJHpyeMOii KOMIETEHIMH | HAMMEHOBAHHE Olle-
n/n | AUCUMIUVIMHBL (pe3yJbTaTbl MO pasie- | (WM e€ yactu) / u ee (JOPMYJHPOBKA | HOUHOIO CPeACTBA
J1aMm) — O JHCeNanuIo
1 IlpeaMer W METOABI MEXAaHUKH OIK-1 KOHTPOJIBHOE 3aJ[aHue,
CIUTOIIHBIX CPEJ COOOIICHHE, TECT
2 MaremaTHueCcKUi anmnapaT MEXaHUuKU KOHTPOJIBHOE 3a-
CIUIOUTHBIX Cpe OIIK-1 JIaHWe,  COOOIICHHE,
TECT
3 [peacTaBiaeHne BMOKEHUS CIUIONI- KOHTPOJIBHOE 3a-
HOW Cpeapl OIIK-1 a”ue, coo01eHue,
TecT
4 Teopust nedopmariuii KOHTPOJIbHOE 3a-
OIlIK-1 a”ue, coo011IeHNE,
TecT
5 Teopwust HANPsHKEHU T KOHTPOJIbHOE 3a-
OIlIK-1 a”ue, coo011eHNE,
TECT
6 3aKOHbI COXPAHEHHS] B MEXaHHUKE KOHTPOJIBHOE 3a-
OIIK-1 naHue,  CooOIIeHue,
TECT
7 IIpocreiime Mozxenu  MEXaHUKHU KOHTPOJIBHOE 3a-
CIUIONTHBIX Cpell (WaealbHbie W BSI3KHE OIIK-1 JlaHue,  COOOIIeHHE,
Cpeibl) TECT
6.2. Tunoevie KOHMPOJIbHBIE 3A0AHUS WU UHbBLE MAMEPUATID
6.2.1. Borpock! K KOJUTOKBUYMY MO TeME «DJIEMEHThI TEH30PHOT'O HCUUCIICHUSD)
[IpaBmiio cymmupoBanus DWHIITEHA
[IpssMoyronbHas aekapToBa cucTeMa KOOPAUHAT
KpHBOHHHCﬁHaH CUCTCMA KOOPpANHAT
KoBapuantasiii 6a3zuc. OcHOBHas KBagpaTHdHas opMma.
KonTtpaBapuaHTHbI 6a3uc.
CoOTHOLIEHUS B3aUMHOCTH.
PaznoxeHus BEKTOPOB KOBAPUAHTHOT'O M KOHTPAaBapUAHTHOTO 0a3HCOB.
7
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CBs13u MEXly KOOpJIMHATaMH BEKTOPA 3JIEMEHTAPHOT0 MEPEMEILECHNUS.

[IpeoOpazoBanre 3I€MEHTOB KOOPAMHATHBIX CHUCTEM: Oa3MCHBIX BEKTOPOB, KOA(P(HUIIMEHTOB
OCHOBHOH KBaIpaTUYHON (POPMBI, KOOPAUHAT

[Munuuapudeckas cucreMa KOOpAUHAT

Cdepuueckas cucrema KOOpAMHAT

Omnepanuu ¢ 0a3UCHBIMU BEKTOPAMHU.

[Tonnana: onpenenenue, onepanuu C NoJIMagamMHu.

ITonsaTue TeH3opa (3KBUBAJIEHTHOCTD OIPEICIICHUI)

Mertpudeckuii TEH30p

dusnueckue cocTapisIOIINE TEH30Pa

CuMMeTpHs U aHTUCUMMETPUS TEH30POB

Onepanyy NOJHATHUS U OITYCKAaHUS MHJIEKCOB

CrnosxeHue ¥ BBIYMTAHNE TEH30POB, YMHOKEHUE TEH30pa Ha CKaJIsp.

YMHOXKEHHEe TEH30pOB

CBepTKa TEH30pOB

CkansipHoe yMHOKE€HHE TEH30pPOB

TeH3opel BTOpOTO paHra W TEH30pHBIE (PYHKIMHU: CBS3b TEH30POB BTOPOTO paHra W MaTpull,
IPEJCTaBICHNUs TEH30POB BTOPOI'O PaHra, MAapoBOW TEH30p U JAEBHATOp, IVIaBHbIC HAINPaBIICHUS, U
IJIaBHbIE 3HAYEHMs, OCHOBHbIE UHBAPUAHTHI, BHIPAKEHUE OCHOBHBIX MHBAPUAHTOB Y€pE3 IJIaBHbIE
3HA4YeHUs1, TEH30pHAas IOBEPXHOCTh

Teopema 0 neneHun TeH30pOB

JIMCKpUMHHAHTHBIN TEH30p: OIpeJieIeHue, CBOMCTBA, IPUMEHEHHE

BekxTopHOE yMHOKEHHE TEH30POB.

CumBonsl Kpucroddens nepsoro u BTOporo poja: onpeseieHue, CBOiCTBa, BEIYUCIEHUE Yepes
KOMITOHEHTHI METPUYECKOTO TEH30pa, POPMYIIBI TPeoOpa3oBaHusl, HCIIOIb30BaHHE.

KoBapuantHoe auddepenunpoBanue: auddepeHurpoanne 06a3MCHBIX BEKTOPOB, MPOU3BOJ-
HbI€ OT KOHTpaBapUaHTHBIX, KOBAPHAHTHBIX U CMEIIAaHHBIX KOMIIOHEHT TEH30pOB, CBOMCTBa olepa-
un quddepeHpoBanus, 1uddepeHIupoBaHie METPUUECKOTO U TMCKPUMHUHAHTHOTO TEH30pa.

JluBepreHius BEKTopa.

Buxpsb BekTOpa.

Oneparop Jlannaca oT ckansipHO QpyHKINH.

VYcnoBue eBKINA0OBOCTH POCTPAHCTBA.

Tenszop Pumana-Kpucrodpdens

Toxnectsa Jlsame.

6.2.2. Bonpocul k 3auemy
Tenszopuoe ucuucnenue.
[TpaBuiio cymMupoBanus DWHIITEIHA
[TpsimoyronbHas qekapToBa cuctema koopauHaT. KpruBonuHeliHas cucteMa KOOpAuHaT

KoBapuantusiit 6a3zuc. OcHoBHast kBajapatuuHas gopma. KontpaBapuantusiii 6aszuc. CooTHO-
IIEHUs] B3aUMHOCTH. Pa3inokeHus: BEKTOPOB KOBApUAHTHOT'O U KOHTPaBapUaHTHOTO Oa3UCOB.

CBsi3u MeXJly KOOpJIMHATaMH BEKTOpa 3jieMeHTapHoro nepemenienus. [IpeoGpasoBanue 3ie-
MEHTOB KOOPJIMHATHBIX CHCTEM: Oa3MCHBIX BEKTOPOB, KOA(P(PHUIIMEHTOB OCHOBHOM KBaJApaTHYHON
(bopMBbI, KOOPMHAT.

[unuHapudeckas cucteMa KOOpIUHAT

Cdepuueckas cuctemMa KOOpAUHAT

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

[TonsTHe TeH30pa (PKBHBAJIEHTHOCTH ompeieneHuit). Merpuueckuid TeH30p. DHU3UYECKHE CO-
cTaBisromye TeH30pa. CHMMETpHs U aHTUCHUMMETPHUs Te€H30poB. Onepanuu MOoAHATHS U OITyCKa-
HUsl UHJAEKCOB. ClI0’K€HUE U BBIYMTAHUE TEH30POB, YMHOKEHUE TEH30pa Ha CKaJsAp. Y MHOKEHHUE
TEeH30pOB. CBEpTKa TEH30POB.

TeH3o0pbl BTOpPOro paHra M TEH30pHBbIE (PYHKIUHU: CBA3b TEH30POB BTOPOTO paHra U MaTpull,
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IIPEICTaBICHHs] TEH30POB BTOPOIO paHra, MapoBOil TEH30p U JEBUATOP, IVIABHBIC HANPABJICHUS, U
TJIaBHbIE 3HAYEHMs, OCHOBHbIE MHBAPUAHTHI, BHIPAKEHUE OCHOBHBIX MHBAPUAHTOB Yepe3 IIIaBHbBIE
3HAYEHUS, TEH30pHAasl IOBEPXHOCTh

Teopema o neneHN TEH30POB

JIMCKpUMHUHAHTHBIN TEH30p: ONPEACIICHUE, CBOMCTBA, NMPUMEHEHHE. BEKTOPHOE YMHOKEHUE
TEH30POB.

CumBonsl Kpucroddens nepBoro 1 BTOporo poja: omnpeseieHne, CBOMHCTBa, BEIYUCICHUE Yepes
KOMITOHEHTBI METPUYECKOI0 TeH30pa, GOopMYyJIibl MPpeoOpa30BaHMsl, UCIIOJIb30BAHNE.

KoBapuantaoe muddepenunpoBanue: auddepenurpoBanne 0a3sUCHBIX BEKTOPOB, MPOU3BOJ-
HbIE OT KOHTpPaBapUaHTHBIX, KOBAPHAHTHBIX U CMEIIAaHHBIX KOMIIOHEHT TEH30POB, CBOWCTBA OmNepa-
un qudepeHrpoBanus, 1updepeHInpoBaHNE METPHUECKOTO U TMCKPUMUHAHTHOTO TEH30pa.

Jluseprenius BekTopa. Buxps Bektopa. Oneparop Jlamnaca ot ckayisspHON (yHKIIUH.

YcnoBue eBKIUA0BOCTH mpocTpaHcTBa. Tenzop Pumana-Kpucroddens. Toxnecrsa Jlsme.

Ilpeocmaegnenue 06uxiceHus CnaAOUWHOU Cpeobl

Cucrema orcyera Habmoatens. ComyTCTBYIOIIas CHCTeMa OTCYETaA.

CymHocTs Touek 3penus Jlarpanka u Diinepa Ha U3yUeHHUE IBUYKEHUS CIUIOIIHOMN Cpeibl
BekTop nepemernieHus

Teopus oepopmayuii

Jedopmanus cpepl: yIAITUHEHUS U CIBUTH.

Tenzop nedopmanumii: orpeaeieHue

MexaHuuecKuil CMbICII KOMIIOHEHT (BO3MOKHBIE YIPOILEHUS IPU MaJIbIX YAJUHEHUSX U CABU-
rax)

BripakeHne KOMIIOHEHT TeH30pa AedopMaIiii yepe3 KOMIIOHEHTBI METPUYECKOTO TEH30pa

VYpaBHEHHsI COBMECTHOCTH MajbIX Jepopmanuit

['maBHBIE OcH nedopMaliiii U TIaBHbIE AepopMaIun

WuBapuaHThl TeH30pa AedopMariuii

[ToBepxHocTh Aedopmanuii Ko

[TapoBoii Ten3op nedopmanuii 1 geBuaTop Aedopmariuii

Tenzop ckopocreit aedopmariuit

Teopus nanpaxcenuii
BekTop HalpshKeHUN: onpeneneHue, CBOIMCTBa
HanpsixeHHOE cocTosiHME B TOUKE. TeH30p HAnpsLKEHUN
CBs13p MEX1y TEH30POM HAIPSDKEHUN U BEKTOPOM HAIIPSIKEHUS
MaccoBble (00beMHBIE) CUJIbI U TOBEPXHOCTHBIE CHJIBI
VYcnoBus paBHOBeCUs
CummeTpus TeH30pa HANPSKEHUN
I';maBHBIE OCH, ITIaBHBIE IUIOLIAAKU U TJIABHBIE 3HAYECHUS TEH30pA HAIIPSHKEHUN
W HBapraHTHI TEH30pa HANPSKEHUN
[ITapoBoi1 TEH30p HANPSHKEHUN U JEBUATOP HAIIPSIKEHUN
IToBepxHOCTh HanpskeHnid Komm
Kpyru Mopa 1 HanpsixeHus. MakcuMaiabHOE 1 MUHUMAJIBHOE KacaTelIbHOE HaIlPsHKEHNE

3akonwl coxpanenus 6 mexanuke
[TonHas, nokanbHast © KOHBEKTUBHAS IPOU3BOIHBIE
VYcraHoBHBILIEECS M HECTALIMOHAPHOE JIBUYKEHUS
JInHny TOKa M TpaeKTOpHUH
BuxpeBple 1 NOTEHIIMANIBHBIE IBUKEHUS
dopmyna Dunepa
3aKOH COXpaHEHMsI Macchl (ypaBHEHUE HEpa3pbhIBHOCTH). YacTHBIE citydyan
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3aKOH COXpaHEHMsI UMITyJIbca (YypaBHEHUS IBUIKEHUS)

Mooenu cnaowinvix cpeo
[ToHsiTE MaEaTBbHON Cpebl
YpaBHEHHUS IBUKECHUS UACATBHON CINTIOIIHOM CPEAbI
[ToHsiTHE BSI3KOM CIUIOIIHOM CPEJIbI
YpaBHEHUSI IBUKEHHS BA3KOU CPEJIbI

TunoBbie BOIIPOCHI K JICKIIMOHHOMY MaTepHuaJly

1. IlpuBecTH MpUMEpHI MOJIE3HOTO M BPEIHOTO MPOSBICHUHN CUJI TPEHHUS B TEXHHKE.

2. Bo3HHKaeT 11 B peccopax aBTOMOOWJIS cujla yNpYyrocTH Ipu ero aBuxeHun? Ha crosHke B
rapaxe?

3.Kakue Buzbl 1eopMaliy UCTIBITHIBAIOT:

TUTACT 3€MJTU TPH BCIIAIIIKE;

cTe0IM pacTeHUH IIPU CKaIlMBaHUMY;

KIIYOHH KapToQes TPy IPOXOKICHUN MEKIY KOMKOJIABUTEISIMA KoMOaitHa?

4. OOMHOKO CTOSIIIMHI B IOJIE KYCT 3a 3MMY HaKalIMBaeT 0OJIbIIOM cyrpod cHera, XOTs Ha BCeM
OKpY’KaloIIeM T0JI€ CHEXHBIM MOKPOB MMEET ropa3zo MEHbIIYI0 TOoMmuHy. OIMHOKO CTOsIIee Ha
OTKPBITOH MOJISIHE AEPEBO 3UMOI OKPYXKEHO CyrpoOOM CHera, He IPUMBIKAIOLIEM BIUIOTHYIO K He-
My. OOBSICHUTh JaHHBIC SBJICHMUSL.

5. UccnenoBarh Te4eHUs BA3KON HECKUMAEMOM JKUAKOCTH B I1OJI€ CHIIBI TSHKECTU MEXIY JBYMS
HEOTpaHNYEHHBIMU TIACTUHAMH C 3a30poM A. HaiiTu kacaTenbHbIe HANPsHKCHUS, JCHCTBYIONNE HA
3TH IUIACTUHBI.

TunoBble TECTOBbIE 3aJaHUA

1. UneanbHas cpena — 3To cpena

a) He CIIOCOOHask OKa3bIBaTh CONPOTHUBIICHHE U3MEHEHHUIO (DOPMBI

0) He ciocoOHa OKa3bIBaTh COIIPOTUBIICHHE U3MEHEHHUIO 00beMa

B) (pu3nuecKkue cBOMCTBAa KOTOPOH OAMHAKOBBI BO BCEX HAIIPABICHUSX B POCTPAHCTBE
') UHAUBUAYalIbHbIE YaCTUIBI KOTOPOI HE MOJIy4aloT YCKOPEHHUSI.

2. IHTeHCUBHOCTbh BHYTPEHHUX CUJI, ICUCTBYIOIIMX B IaHHOM TOYKE CpeJibl Ha TUIOIIAIKE C 3a-
JAHHOM opueHTaluel, onpenensercs

a) BEKTOPOM TOJTHOTO HANPSHKCHUS

0) cpeAHUM HamnpsHKEHUEM;

B) TEH30POM HAIPSIKEHHUS.

3. Ycnosue rot v [J 0 o3Ha4aeT, 4TO IBMKSHUE SIBIISICTCS
a) OTEHIIHATbHBIM;

0) BUXPEBBIM;

B) YCTAHOBHUBIINMCS

4. YpaBHEHUs IBUKECHUS BBIPAXKAIOT 3aKOH COXPAaHEHUS
a) HUMITYJIbCa;

0) sHepruy;

B) Macchbl.

5. YpaBHeHus Diisiepa — 3To
a) ypaBHEHHUs IBI>KCHHS HaealibHOM cpenpbl, 3anucannbie B [TJICK
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0) 3aKOH COXpaHEHUS MACCHI;
B) 3aKOH COXPAHEHHS MMITYJIbCA BSI3KOW CPEIbI.

6. KakoB nopsii0K ypaBHEHUS JBUKECHUS UICaIbHOU CpeJibl?

7. B ciiyyae ofHOPOIHOM Cpe/ibl YpaBHEHHE HEPA3PBIBHOCTU COJIEPIKUT
a) TOJIBKO TIJIOTHOCTB;

0) TOIBKO CKOPOCTB;

B) U CKOPOCTb, U TNIOTHOCT.

8. Kakoe 13 nepeynciieHHbIX COOTHOLIEHUH HE BBIPAXKAET 3aKOH COXPAHEHMSI MACChl CPEJIbIL:

2) {[pd\/:O

6) divv=0,

9. I'naBHBIC IJIOMIAJKKU — 3TO TJIOIIAJAKH, HA KOTOPBIX

a) OTCYTCTBYIOT HOPMAaJIbHbIE HAIIPSKEHUS

0) OTCYTCTBYIOT KacaTeJIbHble HAPSKEHUS

B) BHEIIHSASI HOPMaJb COBIAJACT C MOJOXXHUTEIbHBIM HAIPABICHUEM OJHOU M3 KOOPJMHATHBIX
ocen

I') MHTCHCUBHOCTh HAIPsDKCHUST MaKCUMaJIbHA.

10. VI3 npuBeIeHHBIX CUJI BEIOEPUTE MOBEPXHOCTHBIE
a) CWJIa TPEHMUS;

0) cuiia TSKECTH;

B) 2JIEKTPOMAarHUTHAs CUja

11. JIuaus Toka — 310

a) KpUBasi, B K&KJ0M TOUKE KOTOPOIl BEKTOP CKOPOCTH HaIIpaBJIEH MO KacaTeIbHOU K Hel
0) TMHUSA B IPOCTPAHCTBE, O KOTOPOH JBUKETCS YaCTHIA

B) BEKTOP CKOPOCTH, JISKAIIUNA B KACATEIHHOM IIOCKOCTH.

12. PezynpTaToM UHANPHEPEHTHOTO YMHOKEHUS SBISETCS:
a) BEKTOp;

0) umco;

B) TEH30p;

T) MoJInaja.

13. KoMIoHEHTHI TEH30pa, Y KOTOPBIX BCE MH/IEKCHI BEPXHHUE, HA3bIBAIOTCA:
a) KOBapUaHTHBIMU;

0) KOHTpaBapUaHTHBIMH;

B) CMEIIaHHBIMHU.

14. Y kaxaoro TeH3opa panram ........ KOMIIOHEHT OMPEAEIEHHOI0 THIa
a)3m;
6)m>;
B)3™.
PII] «BgedeHue 8 mexaHuKy cniouHbIX Cpeoy 11



15. B pe3ynbTare cBepThIBaHUS PAHT TEH30pa:
a) YBEJIMYMBAETCS HA 2;

0) HE U3MEHSIETCS,

B) YMEHbIIIAeTCs Ha 2;

') yMeHbIlaercs Ha 1.

TumnoBble 3a1a4M K 3a4eTy

1) ITo ropu3oHTaNbHON IEPOXOBATONW MOBEPXHOCTH ABMXKETCS C IIOCTOSTHHOM CKO%)OCTBIO opyc.
Bec 6pyca 1krc, koaddumuent tpenus pasex 0,3, ruionaas ocHoBaHus opyca 0,02m°. Halitu Bek-
TOp HANpPsDKEHUH HA YaCTH IIIOCKOCTH, HAXOSIIEHCS B JAHHBII MOMEHT 1O OpycoM.

2) TeH30p HANPsKEHHH B HekoTopoii Touke B I1JICK nMeer koMmonenTs: A —<F—<EH &
T —cx43 OnpenenuTh IJIaBHBIC 3HAYCHUS U TJIAaBHBIC OCH.

100
3) Ioctpouts kpyru Mopa, ecu B IIJICK teH3op HampsbkeHHi umeeT Buag © — 05 \/é .
0 V3 3
Onpenennuts MAKCUMaJIbHOE KAacaTeIbHOE HAMPSIKEHUE.
0O 22 0
4) B IIJICK 3anaH TeH30p HanpsKeHHUM 2¢ 0 X Onpenenutb MakCUMalbHOE
O 22X O )

KacaTelbHOE M COOTBETCTBYIOLIEE €My HOpMaJIbHOE HanpsikeHus B Touke M(1,5,1).
5) HanpsikeHHoe cocTosiHME BO Bcex Toukax cpensl 3aaaHo B ITJICK TeH30poM HampshkeHUH

O 22 0 )

2¢ 0 —2X | Byuncmts BEKTOp MoJyiHoro HampsbkeHus B Touke P(0,4,-3) Ha muiockoctu
O 22 0
/
x' =0.
2 40

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

7) B IIJICK TeH30p HampsvkeHHii uMeeT KOMIoHeHTs: =X+ =K, a ocrans-
HbIE PaBHBI HYJI0. HaliTH MaccoBbIE CHJIbI, €CIIM U3BECTHO, UTO CPEJIAa HAXOAUTCSA B PABHOBECHH.
012

8) B mexotopoii Touke cpenbl B [1JICK 3aman TeH3op HampsbkeHuid © — 1 A1l Onpene-
210

JUTH A Tak, 4TOOBI BEKTOP MOJIHOTO HANpPsHKEHUS Ha HEKOTOPOH! IJIoIaike B 3TOM TOUYKe oOpariall-
Csl B HYJIb.
9) Kakoil BUJ 1OJPKHBI UMETh KOMIIOHEHTBI MacCOBOM CHIIBI, €CIIM IIPHU PACIIPEAEIEHUH HaIps-

X 5¢ O
JKEHUI 5¢ O O | IIJICK BCroy BBINONHEHBI YCIOBHS PABHOBECHS?
O O 2¢¢
10) Joka3arh, 4TO IS MOJS CKOPOCTEH SRS NS S iy Toxa
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OyayT OKpY>KHOCTH

11) Hanmucarp ypaBHEHHE HEPa3pBHIBHOCTH ISl TIOTEHIIMAIBLHOTO JIBWIKEHUS C)KUMAEMOW W He-
CKMMAEMOi cpe/ibl B BUJE YPABHEHHUS JIJIs TOTEHIMAA.

12) OguHOKO CTOSIIMEI B IMOJIE€ KYCT 32 3UMY HaKaIUIMBaeT OOJbINOW Cyrpo0O cHera, XOTs Ha
BCEM OKPY>KaIOIIEM I10JIe€ CHEXKHBIA IMOKPOB MMEET ropa3/io MEHbBIIYI0 TONIUHY. OJIMHOKO CTOSI-
1iee Ha OTKPBITOM IMOJISIHE JIEPeBO 3UMOM OKPYKEHO CYyrpoOOM CHera, He MPHUMBIKAIOIIEM BILIOT-
HYI0 K HeMy. OOBSCHUTD JaHHBIC SIBJICHHUS.

13) JlaHO moJe cKopocTei S DY~ WY~ "0 M| :ii 111 KoMITO-

HEHTbI YCKOPEHHUs B 3IIIEPOBOM U JarpaHkeBod cucTtemMax KoopAuHaT. OnpeaenuTs JUHUN TOKA U
TPacKTOPUHU.
14) Jloka3atrp, 4TO IPHU YCTAaHOBUBLIEMCS ABMKCHUH JIMHUU TOKA U TPAEKTOPUHU COBIAAIOT

15) meeTcst I0CKUH MOTOK HEC)KUMAEMOMW JKHJIKOCTH, B KOTOPOM \—A/EK L) Haiitu
BO BCEM IIOTOKE KOMIIOHEHTY V7, eciiu Vo=0 mpu X;=0 /11 Bcex 3HaueHUil Xp. IOKa3aTh, YTO JBUXKE-
HUe 0e3BUXPEBOE.

6.3. Meroanueckue MaTepuaJbl, ONpeAe/siiome NpoueIypbl OLeHUBAHUS 3HAHUN, YMEHHUI,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTePU3YIOIIMX 3TaNbl JOPMUPOBAHUSA KOMIIe-
TeHINHI

Onenka 3HaHMM OakajdaBpOB MPOBOJUTCA C HCIOJIb30BAaHUEM OaJIbHO-
PEUTHUHTOBOM OLIEHKH IO JUCIUIUIMHE B coOTBeTCcTBUM C [lojokeHuneM o OaibHO-
pEeUTHHrOBOM cucTteMe oIeHKkH aocTuxkeHud crtyneHToB KemI[Y (KemIY-MCK-
[I1/1-6.2.3-2.1.6.-136 o1 26.06.2013).

Kaxnpiii BU O€ATENBbHOCTH: MOCEUICHHUE JICKIHM, MPAKTUYECKUX 3aHSATUN; pa-
00Ta B ayIUTOPUH; MHAUBUAYAJIbHbBIE padoThl, pedepar, KypcoBass paboTa OLEHUBA-
I0TCSl OTpe/ieSIeHHBIM 00pa3oM. [IpomexyTouHas aTTecTanus Mo JaHHOW AUCIUTLIN-
HE — DK3aMEH / 3a4eT, BKIIIOYAET CleAyIomue (opMbl KOHTPOJIS.

. MaxkcuMaJbHBIA CyMMmapHbIii Te-
Ne Bua nesiteibHOCTH KommenTapuii KoanuecTBo -
0asn Ky 0ajn
Koncnexr nexuuii u
TEK
R1 Jlexkuus BBINIOJTHEHUE  3a]1a- 1 18 18
HUH
IIpakTuueckoe 3aHsTUE
IIpakTukym, BbI-
TEK (CeMI/I-
R» [IOJIHEHWE  JOMalll- 2 18 36
Hap/mabopaTopHas pa- .
HHX 3aJaHAI
6oTa)
rek | KoHTponbHas padora, |KonTpompHast — pa-
R; 6,5 4 26
TECTBI 6oTta
Cymma 80
aTT MakcumanbHBIN aTTe-
R . 3auer 20
CTAI[MOHHBIN 0ajII

3aueTHOE 3a/1aHKe COACPKUT JBa Bompoca. [lomHBIN U MpaBUIBHBIN OTBET HA KAXK/bI BOIPOC
ornieHuBaetcs B 10 6amioB. JlomoaHUTEIBHBIE BOIPOCHI 331aI0TCS TOJIBKO 0 TeMaM 3aJaHuH.

s momydenust 3a4eta He0OXoauMo HabpaTh 51 6ain ¢ yueToMm paboThI B CEMECTpe MIPH YCII0-
BHH TTOJTydeHUss MEHEMYM 10 GayiioB 3a 3a4er. B sk3aMeHaIMOHHYIO BEIOMOCTh BBICTABIISICTCS JIBE
OLICHKU:
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® 3a4YTCHO HJIM HC 3a4TCHO,

® KOJIMYECTBO OasjIOB.

JlocTUTHYTBI YPOBEHb 00Yy4E€HHOCTH (MTOTOBasi OTMETKA) OIpENEeseTCsl B COOTBETCTBUU C all-
TOPUTMOM, MPUBEICHHBIM B TaOIUIIE.

YPpoBHU YCBOCHUSA Ma-
TepuaJia u cGpopMUpPOBaH-
HOCTH CIIOCO00B JeATeh-

HOCTH

KonkperHble neiictBus
CTYCHTOB, CBH/IETEJIbCTBYIOIHE
0 JOCTHKEHUH JAHHOI0 YPOBHA

ITepBbiii

MenbIe 50 6anioB
«HEYIOBJIECTBOPUTEIIBHO»
«HE 3a4TEHOY»

Pe3synbrarel o0yueHUsi CTylIeHTa HE CBUICTEILCTBYIOT 00 yc-
BOCHHUHM UM DJIEMEHTAPHBIX 3HAHUN OCHOBHBIX BOIIPOCOB MO JHUCIIU-
wivHe. JlonmyuieHHble OMIMOKH U HETOYHOCTH IOKa3bIBAIOT, 4YTO
CTYJCHTHI HE OBIIAICNT HEOOXOAUMOM CUCTEMON 3HAHUM 1O JUCIIH-
wnHe. HegocraTtounas tekymas paboTa B ceMecTpe 0 OCBOCHHIO
3HAHW, YMEHUI Y HAaBBIKOB 110 JUCHUILIMHE.

Bropoit
HBII)

ot 51 no 65 GayuioB

«YIOBIIETBOPUTEIIHHO

«3a4TEHOY

(penpoayKTUB-

JIOCTUTHYTBI YpOBEHBb PE3yIbTATOB OOYYEHHUS ITOKA3hIBACT,
YTO CTYAEHT 00J1a/al0T HEOOXOUMOW CUCTEMOM 3HAHUM U BIIaJEET
HEKOTOPbIMH YMEHHUSAMHU N0 JucuuiuinHe. CTyIeHT CIocoOeH Mo-
HUMAaTh U MHTEPIIPETHPOBATh OCBOCHHYIO HH(OPMAIIHIO, YTO MOXKET
OBITh OCHOBOW yCHEIHOTO ()OPMHUPOBAHUS YMEHHUI W HABBIKOB IS
pelIeHus 3a1a4d:
— BOCHPOU3ZBOAUT TCPMHHbI, KOHKPCTHLIC q)aKTI)I, OCHOBHBIC IIO-

HATUA, TCOPEMBI U OHpGI[GJIeHI/Iﬂ;

— TPOBOAMT NMPOCTEHININE BEIYMCIICHUS,
—  BBINOJIHSIET 3a/IaHKA IO 00pa3ily (WU 110 HHCTPYKIUH).
Cnabas Tekymias paboTa B CEeMeCTpe [0 OCBOCHUIO 3HAHUH, YMEHUH
M HABBIKOB I10 JUCIIUIIIINHE.

Tpetnii (pPeKOHCTPYKTHUB-
HBI)

oT 66 110 85 GanmnoB

«XOPOLIOY»

«3a4TEHO»

CryneHT AeMOHCTpUPYET 3HAHHSA HAa YPOBHE OCO3HAHHOIO BJa-
JCHUA y‘le6HI>IM MaTcpuaIoM U y‘Ie6HI)IMI/I YMCHUSIMHU, HABBIKAMU U
crioco0amu J1eATeNbHOCTH 1o aucuuruiiHe. CTyIeHT crocoOeH aHa-
JU3UPOBAThH, MPOBOJUTH CPaBHEHHE M OOOCHOBAHUE BBIOOpA METO-
JIOB pELIeHMs 3aJaHUi B HECTaHIAPTHBIX CHUTYalUsX, OOBICHSIET
(bakThl, IpaBuUiia, IPUHIIMIIBI, CIOCOOEH MaTEMATUYECKU CTPOTO J0-
Ka3aTh HEOOXOMMBbIE YTBEPKJICHUS U (DaKTHI.

UYerBepThlii (TBOpUECKUIN)
ot 86 o 100 Gamnos
«OTJIMYHOY

«3aUTEHO»

CTyneHT MOJIHOCTBIO BJIAJEeT MaTepuaiIoM JHCHHUILIMHBI, CIIO-
COOCH HCHOJb30BaTh CBEACHUS U3 Pa3IMYHBIX UCTOYHUKOB JJIS yC-
MIENIHOTO MCCIEA0BAHUSA U MOUCKA PEIICHHS B HECTAHIAPTHBIX CH-
Tyalusix: OpUEHTUPYETCS B MIOTOKE MaTeMaTHYECKON nHpopmanuu,
onpezenseT MCTOYHUKH HEOoOXOOuMOW HH(pOpMAIMH, COCTABIISET
CXEMBI 33J]auH, OI[CHUBAET JIOTUKY pEIeHUs 3a/1a4yM, CIIOCOOeH Ma-
TEMaTHUYECKH CTPOro J0Ka3aThb HEOOXOIMMbIE YTBEPKACHUS U (ak-
THL.

Kpurtepun oneHKk# 3HaHUH CTY/ICHTOB

[IpenycMmoTpeHa peUTHHIOBasi CHCTEMA OLIEHKH BCEX BUJIOB JI€ATEIbHOCTH.

Texyuwuii konmpons (TK): nocenieHue JeKUNd, TPAaKTUYECKUX 3aHITHI.

Pyéescnuviit konmpons (PK): xoHTpObHas paboTa, HHAUBHUYaTbHbIE 3aJaHUS.

Hmozoewtii konmpoas (UK): 3a4et B BUJIe pEUICHUS 33/1a4 U OTBETOB Ha BOIIPOCHI 3a/JaHHIA.
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MakcumanbHOE YHCiI0 0auIoB MO KaKI0My BHAY KOoHTpouis ciaeayromee: TK — 27 6amnos, PK —
33 G6amnos, UK — 40. Kaxxaplii BUI 1eATEIbHOCTH OLICHUBACTCS CIEIYIOIUM 00pa3oM:

Texyuuil KOHmpoab:

- oceneHue JIeKIui — 1 6a kaxoe 3aHaTue (MakCUMaibHO 9 OaJlIOB);

- MOCEIIEHUE TPAKTUYECKUX 3aHATHI — 1 O6ai1 kaxaoe 3aHsaTue (MakcuMainbHo 18 Gamios).

Pybeosrcuvtit konmposb:

- BBITIOJIHEHHE CEMECTPOBBIX 3a1aHuil — 10-Ti OGanbHas olleHKa 3a BINOJIHEHHE paboThI (ceme-
cTpoBasi paboTta cOCTOUT U3 5 3aaHuil, 3a KaK10€¢ BEPHO PEIICHHOE 3a1anne — 2 0aia);

- KOHTpOJIbHas paboTa — oreHuBaroTcs 1o 10-Tu 6anpHOM mKane (MakcumanbHO 20 6asioB);

- pedepar — orieHUBaETCs 3 OaJUTaMHU.

Hmozoevlit Konmpo.iv:

- 3a4eT B BUJE OTBETOB Ha BOIPOCHI U PelLICHHUE 33/1a4 — MakcuMaibHO 40 O6aioB.
Peitmunzoewtii 6ann (Pb) paccUuThIBAETCS ¢ YU€TOM HaOpaHHBIX 0ajsioB [0 BCEM BHAaM KOH-

TPOJISL CO CIETYIOUTMMH BECOBBIMH KOA(PPUITHMECHTAMH:

PB=TK+PK+UK (makcumansao 100 6amnoB)

3auer cTaBUTHCA pU peHTHHrOoBOM Oane 6omee 40.

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

a) OCHOBHAas1 JIMTepaTypa:
1. Ornut, MaprapuTta OpHecToBHa. Jlekuumn Nno oCHoBaM MEXaHWUKM CNITOLWHbIX cpea [TekcT] /
M. 3. OrnuT. - 4-e n3a. - Mockea : URSS, 2012. - 207 c.
2. bare M.U. Teopernueckas MexaHWKa B IpuMepax u 3agadax . T. 2. Jlunamuka. - CIIO. :

Jlans, 2010. - 638 c.

0) 10MOJIHUTE/ILHASA JIUTEpaTypa
3. CenoB JI.M MexanwuKka CIUIONIHOM cpelbl: yaeOHoe mocobue st By30B. — CII0.: JIaHsb,
2004. T.1
4. Kopabensuukos, Imurpuit BacuiseBuy. [IpakTHKYM 110 OCHOBaM MEXAHUKH CILUIOIIHBIX CPEJT
[Tekcrt] : yue6. mocooue / /1. B. Kopabensuukos, A. B. Xanedt ; KemepoBckuii roc. yH-T. -
Kemepogo : [6. u.], 2011. - 102 c.
5. Temawm, P. MaremaTtndeckoe MOJECTUPOBAHNE B MEXAHUKE CIUIONIHBIX Cpel [ DIEKTPOHHBIN pecypc]

| P. Temam, A. MupauBuis. - MockBa : BUHOM. Jlaboparopus 3uanwmii, 2014. - 320 c. on-line. - b.
. 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 maTemaTHueckux ypaBHEHHUI OnOIMOTEKA
http://www.poiskknig.ru/  mouck 3JIeKTPOHHBIX KHUT

www.mathnet.ru - obmepoccuiickuii MaTeMaTHYECKHUI TOPTAJ,

www.library.kemsu.ru - snekrpounsiit karamor Hb KemI'V;

www.elibrary.ru - HayuHast 3J1eKTpOHHasi ONOJIMOTEKa,
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www.lib.mexmat.ru - smekrpoHHas OHONMOTEKAa MEXaHWKO-MAaTeMaTH4ecKoro (akylbTera
MI'Y;

www.newlibrary.ru - HoBas 35eKTpoHHasE OHMOIHOTEKA;

Www.edu.ru - ¢penepaibHbIi IOPTaT POCCHHCKOr0 00pa30BaHHsI.

9. METOJHYECKHE YKA3AHHA JUIA OBYYAIOIIHXCA IT0 OCBOEHHIO JHCIHILTHHBI

K coBpemeHHOMY crienHamucTy OOLIECTBO MPEABSABISET AOCTATOYHO UIMPOKUN MEpeueHb
TpeOOBaHUH, CPeN KOTOPBIX OCHOBHBIMH SIBJISIIOTCSI CHOCOOHOCTH U YMEHHSI IPUMEHSATH CPEICTBA
Y METOJIbl MaTEeMAaTUKH B 3a/1a4aX MPAKTUKU CAMOT0 HIMPOKOTO CHEKTpa. BaxkHBIM SIBISIETCS] HABBIK
CaMOCTOSITENILHO MPHOOPETAaTh 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB, CHCTEMATU3HPOBATH MOTYYCH-
HYI0 HMH(pOpPMalMIO, 1aBaTh OIEHKY M PEKOMEHIAIMH B TOW WM WHOW MpOOJIEMHOW CHUTYyallHH.
@®opMUpOBaHUE TAKOTO YMEHUS IMPOHCXOIUT B TEYCHHE BCEro Mepuojia 00y4eHHs uepe3 ydacTHe
CTYJCHTOB B MPAKTUYECKUX 3aHATHSX, BHIIOJHEHHE KOHTPOJIBHBIX 3aJaHUM U TECTOB, B XOJE BbI-
MIOJTHEHHUSI KYPCOBBIX M BBIITYCKHBIX KBaJTM(HUKAIIMOHHBIX padoT. [Ipu 3TOM camocTosiTenbHas pabo-
Ta CTYJCHTOB UTPAET PEUIAIOIIyIO POJb B X0/I€ BCEr0 yueOHOIo mpolecca.

9.1 Coséempl no nianuposanuIo u Op2anu3ayul 6pemMeHu, HeO0X00UMO20 014 U3YYUEeHU OUCUUNTIUHDL.

PexomenyeTcs cnenyromumM o0pa3oM OpraHu30BaTh BpeMsi, HEOOXOUMOE sl U3yUCHUS JHC-
[UTUTAHBL

N3yyeHne KoHCIEKTa KN «BBeqeHne B MEXaHHUKY CIUIOIIHBIX CPel» B TOT )K€ JICHb, ITOCIE
nexyun — 10-15 munyT.

M3y4yeHne KOHCIIEKTa JICKIIMY 3a JIeHb Tepe]] cieayromeii aekuueit — 10-15 MunyT.

N3yyeHne TeopeTHUeCcKoro MaTepraia o ydeOHUKY U KOHCIEKTY — 1 uac B HeJelto.

[ToaroroBka K MpakTHYECKOMY 3aHATHIO — | 4ac.

Bcero B Henento — 3 yaca 25 MUHYT.

9.2 Onucanue nocneo08amenbHOCmu 0elicmeuii CmyoeHma («CyeHapuil u3yueHus OUCYUNIUHbLY.

[Ipu u3ydyeHun TUCIUIUIMHBI OYEHb MOJIE3HO CaMOCTOSITENIbHO U3y4aTh MaTepHall, KOTOPBIN elle
HE IIPOYMTAaH Ha JIEKIIMM HE IPUMEHSJICS Ha IPAaKTUYECKUX 3aHATHAX. OCBOEHUE MaTepuaa JeKIUu
B TOM CIIy4ae MPOUCXOIUT ropa3fo KaueCTBEHHEE, IOCKOJIbKY 110 X0y JIEKIIMH y’KE MOXKHO 3a1aTh
BoMpockl. B ciyuae, koryia n3bupaercs 0osiee TpaAULIMOHHBIN MyTh CIeI0BaHUS M3JI0KEHUIO MaTe-
puasia Ha JIeKIUH, 111 TOHUMaHusl MaTeprallia U KayeCTBEHHOI'O €ro YCBOCHUs PEKOMEHyeTcs Ta-
Kasl IT0CJIEJ0BATEIbHOCTD JEHCTBHI:

1. [Tocne mpociymuBaHus JIEKIIMA U OKOHYAHUS YUEOHBIX 3aHATHH, IPU MOATOTOBKE K 3aHATUSAM
CIIEAYIOIIETO JIHS, HY’)KHO CHayajla MPOCMOTPETh U 00 JyMaTh TEKCT JIEKIMHU, IPOCITYILIAHHON Cero-
nus (10-15 MunyT).

2. IIpu MOArOTOBKE K JIEKIUH CIEAYIOUIETO THS, HY’>KHO IPOCMOTPETh TEKCT MPEABIAYLIEH JEK-
1IMH, IOAYMaTh O TOM, KaKasi MOXeT ObITh TeMa cienytomeit gexiuuu (10-15 Munyr).

3. B Tedenue Henenu BeIOpaTh Bpems (1-4ac) i paboOThI C IUTEPATypoOl MO YUCICHHOMY aHa-
U3y B OMOIMOTEKE.

2. ITpu moaroTOBKE K MPAKTHUECKUM 3aHATHUAM CIIEAYIOIIEro JHs, He0OOX0AUMO CHavaja Mpoyu-
TaTh OCHOBHBIE MIOHSTHS U TEOPEMBI 110 TEME JOMANIHETOo 3afaHus. [Ipy BEINOTHEHUN yIpakKHEHUS
WIN 33J]auyd HY)KHO CHayaja IMOHSATh, 4TO TpeOyeTcs B 3ajlaue, KaKoW TEOpeTHYEeCKHi MaTepHal
HYKHO MCIOJIb30BaTh, HAMETUTH IUIaH pelieHus 3anaun. Eciu 3To He nano pe3yabTaTtos, U Bel cie-
Jany 3ajjauy «1mo o0pasily» ayIuTOPHOM 3aJauyM, WIM U3 METOJNYECKOro MocoOus, HY)KHO TOcCIe
pelieHns Takol 3ajaun o0 yMaTh XOJ peUIeHHs] U ONpo0OBaTh PEIIUTh aHAIOTMYHYIO 33/a4dy ca-
MOCTOSITENIBHO.
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9.3. Pelcomendauuu RO UCNOIB306AHUIO Mamepuailos yqeﬁno-memooulteamzo KomnJjiekca.

Pexomenayercs MCHosib30BaTh METOJWYECKUE MaTEpHaNIbl 1O KYpCY BBEJICHHE B MEXaHUKY
CIUIOIIHBIX Cpell, TeKCT JEKUUH mpernoaaBareis (ecinu oH uMeercs). [lone3Ho ncnonb30BaTh 3JieK-
TPOHHBIE Y4€OHO-METOIMUYECKHE TTOCOOHSI 110 PEUICHHIO 3a7a4 MEXAHWKHU CIUIOIIHBIX Cpell, HMEO-
1recst Ha yHUBEPCUTETCKOM CepBeEpE.

9.4 Pexomenoayuu no pabome c 1umepamypoil.

Teoperudeckuii Marepuai Kypca CTAHOBUTCS 0OJiee MOHATHBIM, KOTJa JOMOIHUTEIBHO K TPO-
CIYIIMBAHMIO JICKIIMM M U3YYEHHUIO KOHCIEKTa, M3y4aroTcs M KHUTH 10 mpeamery. Jlutepatypy mo
KypCy YpaBHEHHM MAaTeMAaTHYECKOW (PU3MKU PEKOMEHAYETCS M3ydaTh JU0O0 B OMOIMOTEKe, OO B
AJIEKTPOHHOM BHje AoMa. [lone3Ho MCmonb30BaTh HECKONBKO y4eOHMKOB. PekomeHmyercst crpe-
MUTHCS K TOHUMAHHIO TEKCTa, a He (JOPMATBHOMY «3ay4YMBaHUIO» MaTepHaia, ¢ TOU LEIbI0 PeKo-
MEHJIYeTCs ITOCIIe U3YUEHHsI OYEPEIHOT0 naparpada BITOJIHUTh HECKOJIBKO MPOCTHIX YIMPAKHEHUN
Ha JIAHHYIO TEMY M KpPaTKo c(hOpMyIUpOBaTh JJIs ceOs CyTh MPOYTEHHOTr0. TO €CTh, MBICICHHO 3a-
naTh cebe CleayIomre BOMpOch (M MompoOoBaTh OTBETUTH Ha HHUX): O Y€M ATOT maparpad?, Kakue
HOBBIE ITOHATHS BBEJICHBI, KAKOB UX CMBICI?, CKOJIBKO TEOPEM B 3TOM maparpade u KakoB UX CMBICIT
«CBOWIMH CJIOBaMMW», OyJIET JI1 BEepHA TEOpEMa, €CII OILYCTUTh HEKOTOPHIE YCIOBUS B €€ (popMyIn-
poBke?. JlokazarenbcTBa TEOPEM CIICYET HE 3ay4nBaTh, a «IOHATHY». C 3TOH 1EIbI0 PEKOMEHIYET-
Csl 3aMMcaTh UICKO JIOKA3aTeIbCTBA, COCTABHUTH IUIAH JIOKA3aTeNbCTBA, OMPOOOBATh JT0Ka3aTh TEO-
peMy CaMOCTOSITEIILHO, MOXET OBITh APYTHMM CIIOCOOOM, CPABHHUTH JIOKA3aTEIbCTBO TEOPEMBI B KOH-
criekTe U B yueOHuke. [Ipy u3ydyeHnn TeOpeTHUecKoro Marepruaia moje3Ho COCTABISATh CXEMbI Me-
TOJIOB MJIM COJICP)KAHMsSI TEOPETUIECKOTO MaTepuraia.

9.5. Cosempul no noozomosxke K 3auemy.

IIpy MoATroTOBKE K 3a4€Ty UIIU DK3aMEHY CIEAYET IOBTOPUTH TEOPUIO: ONIPENEICHUs BCEX MOHA-
TUH U (HOPMYIUPOBKH T€OpEM, T0OUBAsICh MTOHUMAHHUS MOJIOKEHUN TEOPUU U MPAKTUUYECKUX METO-
JIOB PEIICHUS U €IlE pa3 CaMOCTOATEIBHO PELIUTh 10 HECKOJIBKY TUIIOBBIX 3a/1a4 U3 KaKIOM TEMBI.
[Ipn pemieHuu 3ama4 yMeTh MPOBEPSTH MPABUIBHOCTH IOJIYYEHHOTO pemieHus. B TeopeTtndyecknx
BOIIPOCAX 3K3aMEHa CTAPaThCs BBIACIUTH ITIaBHOE, CAMOE CYILIECTBEHHOE B PE3YJIbTATAX U B JI0OKa-
3arenbeTBe. He MOHATEIE MOMEHTBI M BOIIPOCHI TEOPUHU BBINIACATH JUIS MPOSICHEHNs HA KOHCYJIbTa-
LHUAX.

9.6. Ykazanus no opzanuzayuu padomel ¢ KOHMPOIbHO-UMEPUMEbHLIMU MAMEPUATIAMU, NO Bbl-
HOJIHEHUIO OOMAWIHUX 3A0AH UL,

[Ipu BBIMONHEHNWU JOMAITHUX 3a/laHUN HEOOXOJIMMO CHavalla IPOYUTATh OCHOBHBIE TIOHATHUS U
TEOpEeMBI 1O TeMe 3ajaHus. [Ipu BeIMOTHEHNWN YIpaKHEHUS WM 3a/Ja4d HY)KHO CHaJaJia MOHSTH,
49T10 TpeOyeTcsl B 3a/aye, Kakol TeOpeTUYeCKUil MaTepuan HY)KHO HCIOJIb30BaTh, HAMETUTH TIJIaH
peleHus 3a/1auu, MOMBITaThCS 3alporpaMMUpoBaTh. Eciii 3T0 He fgano pe3ynpratoB, u Bel cienanu
3a/auy «mo o0pasiy» ayJAuTOPHOHN 3aJauu, MU U3 METOJAUYECKOTO MOCOOUs, HY)KHO TOCTIe pele-
HUS TaKoOW 3ajayM 00JyMaTh XOJ PEIICHUS W MONMPOOOBATh PEIINTh AaHAIOTHYHYIO 33/1ady CaMo-
CTOSITEIIBHO.

10. ITEPEYEHb HH®OPMAIIHOHHBIX TEXHOJIOTHH, HCITOJIb3YEMBbIX ITPH OCYI[ECTBJIEHHH OB-
PA3OBATEJIBHOI'O IIPOLHECCA 110 JUCHUITVIMHE , BK/IFO9AA IIEPEYEHB IIPOT'PAMMHOI'O OBECIIE-
YEHUA H HHO®OPMAIIHOHHBIX CIIPABOYHBIX CUCTEM

1. Microsoft Office 2010 (www.microsoft.com) — munensus KemI'V.
2. Internet explorer, wim apyroit Be6-Opaysep
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Jlexku ¢ TPUMEHEHUEM MYJIbTUMEIUMHBIX MATEPUAIIOB.

4. DnekTpoHHAas MoYTa JAJis MPOBEIACHUS TUCTAHIIMOHHOTO OOY4YEeHHS U KOHCYJIbTa-
1107058

5. Skype B aya. 2206B mist KOHCybTaIMi CO CTYJEHTaMH, MO0 COCTOSIHUIO 370D O-

BbsI HE UMEIOIIUMU BO3MOKHOCTH NTOCEMIATh 3aAHATHUA.

11. OIMHCAHHE MATEPHA/IBHO-TEXHHYECKOH BA3BI, HEOBXOJHMOH VI OCYI[ECTBJIEHHA OBPA30-
BATEJIBHOIO ITPOIL[ECCA I10 JHCIHIIHHE

[Ipu OCcBOCHWM JAUCUUIUIMHBI JJI BBITIOJHEHUS MPAKTUYCCKUX 3aHATUNA HEOOXOIUMBI ayJAHTO-
puu € OOBIYHBIMM HJIH OJICKTPOHHBIMH OOCKAaMH. ITone3Ho MCIOIB30BaTh MAKEThl aHAIMTHYECKUX
Beruuciienuit ( Maple, Derive, Mathematica u 1.11.). Jlnis mpoBeieHUs JICKIIMOHHBIX 3aHITHH, Kella-
TEJLHO HCIOJIb30BaTh MYJIbTUMEAUNHAS ayJUTOPHS ¢ HAOOPOM JIMIIEH3MOHHOTO 0a30BOTO MpPO-
rpaMMHoOro obecredeHusi. OCHOBHBIM MHCTPYMEHTOM JUIsl TECTUPOBAHUSI CIIY>KaT pa3padOTaHHBIC
Marepuaibl B OyMa)KHOM HCIOJHEHHH WM 3JIEKTPOHHOM BHJE B MPOTPAMMHON cpeia
«ACT-Tect». Ilpm npoBeneHUM JEKIUOHHBIX U CEMUHAPCKUX 3aHITUN MCIOJIB3YIOT-
Csl MyJIbTUMEIUAHBIE CPEJICTBA, KOMIIBIOTEPHBIE KJIACChl, MHTEPAKTUBHbBIE JOCKH, a
TaK K€ KJjaccuueckoe yuyeOHoe o0opynoBaHUE: KaOMHET METOAMKU TPErojaBaHus,
000pyIOBaHHBIN JOCKON, MHCTPYMEHTAMH, Pa3laTOYHLIM MaTepuagoM, y4eOHOU U
METOUYECKOU JINTEPATYPOU, NEPUOANUECKOMN JTUTEPATYPOH IO MTPEIMETY.

JUist mpoBeneHHsI 3aHATHI JEKUMOHHOTO THUIIA MpejiararoTcsi Habopbl IEMOHCT-
PaIIOHHOT0 00OPYIOBAaHUS U YUEOHO-HATTISAHBIX TOCcOOUi, o0ecneurnBaroye TeMa-
TUYECKUE WJUIIOCTPALlMH, COOTBETCTBYIOIIME padouell mnporpamme JIUCHUIUIMHBI.
[IpakTHueckue 3aHATHS TPOBOASTCA B KOMIIBIOTEPHBIX Kilaccax y4eOHOro Kopiyca
Ne 2 ¢ ycraHOBiI€HHBIM HEOOXOJUMBIM MTPOTrPAaMMHBIM 00ECIIEYEHHEM U C BBIXOJIOM B
WHTEepHET U JOCTYIIOM B 3JIEKTPOHHYIO MH(GOPMallMOHHO-00pa30BaTEIbHYIO CPELy
KemI'V (B Tom umcne aemno3utapuii mHGOPMAIIMOHHO-00pPA30BaTEIbHBIX PECYPCOB
KemI'V) u B anexkrponno-6momoreunsie cuctemsl "YHUBEPCUTETCKAS BUb-
JIMOTEKA OHJIAVH", "JIAHB".

KommiekT nporpaMMHOro obecredeHus, HeOOXOAUMBIM 1Ji1 0OecreueHus uc-
LUUIUTMHBL, BKIIOYAET CIEAYIOIINE MPOrPAMMHBIE TPOYKTHI:

1. Microsoft Office 2010 (www.microsoft.com) — nunen3us KemI'VY.

[Tomenienus: st caMOCTOATENbHOM pabOThl OOYYAIOMIMXCS OCHAILEHBI KOMITbIO-
TEPHOM TEXHUKOH ¢ moAKIoYeHueM K cetu "MHtepHer" u oOecrieyeHueM J0cTyna B
AJIEKTPOHHYIO H(OPMALIMOHHO-00pa30BaTEeNIbHYIO CPEy OpraHU3aIiH.

Copepxanue yueOHON JUCIMILTUHBI TPEICTaBICHO B ceTH MHTepHeT.

Hayunas Oubmuotexka KemI'Y oGmamaer goctaTouHbIM AJii 00pa30BaTEIbHOTO
npolecca KOJIMUYEeCTBOM SK3EMIUIAPOB yUeOHOW JIUTEpaTypbl U HEOOXOAUMBIM MHUHU-
MyMOM IEPUOANYECKUX HM3AAHUM I OCYLIECTBIEHUS METOIWYECKOIO U HAYYHO -
HCCJIEI0BATENBCKOrO Tpouecca. MIMETCs OCHOBHBIE OTEYECTBEHHBIE aKajgeMUYe-
CKHE U OTpacieBble HAYYHbIE U METOJAMYECKUE KypHaJbl, KAOUHET METOJUKHU MPEMO-
JaBaHWS MATEMAaTHKHU, OCHAILIEHHBIN Y4eOHO-METOAMYECKON IUTEepaTypoil U CpeicT-
BaMH O00y4YEHUS.

DNEeKTPOHHO-OMOIMOTEYHbIE CUCTEMBI (IJIEKTPOHHAs OMOJIMOTEKA) U3JATENb-
ctBa «Jlaub» u «YHuBepcurerckas 6ubimoreka onliney, 3jaeKTpoHHass uHGOpMaIu-
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OHHO-00pa3oBarebHas cpefa 00eceynBalOT OJJTHOBPEMEHHBIN TOCTyn He MeHee 25
IPOLEHTOB 00YYaIOIIKXCs 110 IporpaMMme OakaiaBpuaTta.

12. HHBIE CBEJEHHA H MATEPHAJIBI
12.1. Ilenu oceoenus oucuuniunbl

JlaHHBINM KypcC MOCBSILEH BOINPOCAM MOJEIUPOBaHMUsS OOBEKTOB M IPOLIECCOB, paccMaTpHUBae-
MBIX TIPU JBM)KEHUH HEOJHOPOJIHBIX CPEZ; 3HAKOMUT C MOCTAaHOBKAMU OCHOBHBIX KPaeBBIX M Ha-
YaJbHO-KPAEBBIX 3a/1a4; OIpEeJesieT posib U 3HAUYCHHE M3Y4aeMbIX MOJeNIel B MCCIEIOBAHUU pe-
AJIbHBIX MPOLIECCOB M 0OBEKTOB, a TAK)KE MHTEPIPETUPYET MOJTy4aeMbIe PE3yIbTAThI.

OCHOBHBIMHU 33/1a4aMU U3yUYEHUsI Kypca SIBIISIOTCA

- YCBOCHHME OCHOBHBIX NPHHIMUIIOB MOCTPOCHUS PAa3HOOOPA3HBIX Ta30JUHAMHUYECKUX MOJIE-

JIeH;

- OBJIAZICHE MaTEMaTHYECKUM aIlapaToM MEXaHHUKH CIUIOIIHBIX CPEJI;

- OBJIQICHUE METOJIaMH UCCIIEIOBAHUS MaTeMaTUYECKHX MOJENeH;

- (hopMupoBaHKE PEACTABICHUS aIEKBATHOCTH MOJIEIIH;

- YMEHHE aHaAJIU3UPOBaTh MOJIyUEHHbIE PEIHICHUS C TOUYKH 3PEHUS MPAKTUUYECKUX MPHIIOKE-
HUM;

- IpUOOpETEHNE HABBIKOB PELICHUS KOHKPETHBIX 3a/1a4 MEXaHUKU;

- MOATrOTOBKA OakajaBpa K yCHEIIHOM paboTe B 00JIaCTH €CTECTBEHHOHAYYHOI'O HallpaBiie-

HUS HAa OCHOBE FAPMOHUYHOTO COYETaHHs Hay4yHOU, hyHIaMeHTanbHOH 1 npodeccuoHabHOM 110 1-
TOTOBKH KaJIpOB;

- (hopMupoBaHHe COLMATBHO-TUYHOCTHBIX KaueCTB BBITYCKHUKOB: II€JIEYCTPEMIIEHHOCTH,
OpPTraHU30BaHHOCTH, KOMMYHHUKa0EIbHOCTH, YMEHUSI paboTaTh B KOJUIEKTUBE, OTBETCTBEHHOCTD
3a KOHEUHBIH pe3ynbTaT CBOeH NpOodeCcCHOHATBHOM JAEATENIbHOCTH; MOBBIIIEHHE WX O0Iei
KYJIBTYPBI, CIIOCOOHOCTH CaMOCTOSITEIILHO MTPHOOPETATH M MPHUMEHSATH HOBBIE 3HAHUS U YMEHUSI.

12.2. Ocobennocmu peanuzayuu OUCYUNIURDBL 011 UHBAIUOOE U IUY, C OZPDAHUYUEHHBIMU 803MOHCHO-
CIMAMU 300P06bA

B mpouecce n3ydeHus AUCHUIUIMHBI U OCYIIECTBICHUS MNPOLEAYpP TEKYILIETO
KOHTPOJISI YCIIEBAEMOCTH M TMPOMEXKYTOUYHOW ATTECTAllUM JIUI C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI MPUMEHSIOTCS aJalTUPOBaHHbIE POPMBI OOYUEHUS C yué-
TOM WHAUBUYATbHBIX MCUXO0(PU3UOJIOTHYECKUX ocoOeHHocTel. [lpu omnpenenenun
dhopM npoBeeHUs 3aHITUI ¢ 00YUYAIOIIUMUCI-UHBAIUAMHA YUUTHIBAIOTCS PEKOMEH-
JalK JaHHBIC M0 Pe3yJbTaTaM MEAUKO-COIMAIBHON KCHEPTU3bI, COACPKAIIUECS B
WHJUBUAYAJILHOW TIporpaMMe peadmIuTaliiu UHBAIUAa, OTHOCUTEIHLHO PEKOMEH]10-
BAHHBIX YCJIOBUHM U BHJIOB TPyJa.

[Tpu HEOOXOMMMOCTH 00yJArONTUECs U3 YMCa WHBAIUAOB M JIMIl C OTPAaHUYCH-
HBIMH BO3MO>KHOCTSIMHU 37I0POBBSI TIOJIB3YIOTCS CIICIIMATBHBIMU PA00OYUMU MECTaMH,
CO3JIaHHBIMH C YYETOM HAPYMICHHBIX (DYHKIUH W OTpaHUYCHHUNA KU3HHUICATEIHHO-
CTH.

st iuy ¢ napyuienuem 3penusi (Crenvix u ciabo8uosuux):

— chenuatu3upoBaHHOE cTanmoHapHoe pabodee mecto DnCHUC 201;

— cHOenuaiu3upoBaHHOE cTanmoHapHoe pabodee mecto DnCUC 221;

— crnenuanuupoBaHHoe MoouiasHoe Mecto DIMHOT 301;

— mnpuntep bpaiins (+110 anst tpancisiiuu Tekcta B mpudT bpaitns).
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s nuy ¢ napywenuem cayxa:
— cucreMa uHGOpMaIMOHHAs IJIs cllabociplmaniux crainonapHas «HMcrok» C-1U;
— OecnpoBo/IHas 3BYKO3aIlMCHIBAIOIIAs ammaparypa KOJJIEKTHBHOIO I0JIb30BaHMS:
paauokiacce (paauoMukpodon) «Coner-PCM» PM-3.1.
s iy ¢ Hapyuwernuem onopHo-08UcamenbHo20 annapama:
— KOMIBIOTEPHBIN CTOJ IS JIUI] C HAPYIICHUSIMA OTIOPHOIBUTATEIHLHON CHCTEMEI C
AJIEKTPOINPUBOIOM;
— KJIAaBHATypa C HAKIAIHOW M C KHOIMOYHOW MBIIIKOM C PACHOJIOKEHUEM KHOMOK
CBEpXy AKKOpI;
— OecnpoBoaHas MbIib Tpekoo ms [TK Logitech M570;
— KJIaBHATypa ¢ JHKOMCTUKOM JIJI BBIOOpa KJIABMIIIM HA IIBETOBOM IIOJIE.

OcobeHHOCTH TIpoliecca M3YyYeHUs] NUCHMIUIMHBI U OCYIECTBICHUS TMPOIEAYP
TEKYIIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAIUN

s nuy ¢ napywenuem 3penus 3aJaHUsI U UHCTPYKIIMU 110 MX BBIMOJHEHUIO Tpe-
JIOCTABIISIIOTCA C YKPYIHEHHBIM IIPpUPTOM, ISl CIHENBIX 3adaHus O(QopMIISIOTCS
penbedHOo-ToueyHBIM mIpudTOM Bpailyist unu B BUlie AIEKTPOHHOTO JOKYMEHTA, 10C-
TYIHOT'O C MOMOIIBI0 KOMIBIOTEPA CO CIEHUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€cC-
MEYECHUEM JIJIs CIIEMbIX, TU0O0 3a4uThIBalOTCS UM. [Ipu HeoOxoguMocTu obecrieunBa-
€TCA MHIMBUAYAIIBHOE PaBHOMEpPHOE ocBenleHne He MeHee 300 JIoKC, mpenocTaBiis-
€TCSl YBEIMYMBAIOLIEE YCTPOMCTBO, a TAKXKE BO3MOYKHOCTh UCIOJIb30BaTh COOCTBEH-
HOE YBEJIMYMBAIOIINE YCTPOUCTBO.

s nuy ¢ HapyweHuem ciayxa AUAAKTUUECKUM Matepual (Clialia-npe3eHTaiuu
JIEKIUH, 3aIaHUsl 1 UHCTPYKIIUU K UX BBITIOJIHEHUIO) MPEIOCTABIAIOTCS B MUChMEH-
HOI (hopme UM IEKTPOHHOM BHUJE MPpU HeoOXxoaumocTu. OOecreunBaeTcsi Haalu4nue
3BYKOYCHJIMBAIOIIEH almaparypbl KOJUIEKTUBHOTO TOJIb30BAHUS, MPU HEOOXOIUMO-
CTH CTYACHTaM MPEOCTABIISICTCS 3BYKOYCWIMBAIOIIAs armaparypa UHIUBUIYaIbHO-
'O MOJIb30BaHUS.

s auy ¢ masgcenviMu HapyuwieHUAMU pedy TEKYIUA U TMPOMEXYTOUYHBIM KOH-
TPOJIb MPOBOJIATCS B MUChbMEHHOM (hopme.

[Tpu HEOOXOAUMOCTH 1UYA C HAPYULEHUAMU O8USANENTbHBIX DYHKYUL HUNCHUX KO-
HeuHocmeli TUCbMEHHbBIE 3a/IaHUS BBIMIOJIHSIOTCS TUCTAHIIMOHHO, ITPU 3TOM B3aHMO-
NEeNCcTBUE ¢ mpenojaaBaTeneM ocyuiectBisieTcss yepe3 DUOC; nekuun # mpakThye-
CKHE 3aHTHUS B ayauTopusix 8 u 2 kopnycoB Keml'Y.

Jna nuy ¢ HapyweHuaMu 08u2amenbHuIX QYHKYUL 8ePXHUX KOHEUHOCmeU UlU Om-
cymcmeuem 8epXHUX KoneuHocmel TMUCbMEHHBIE 33aJlaHus BBINOJHAIOTCS JUCTAaHIU-
OHHO, TIPY 3TOM B3aWMOJICMCTBUE C MpenoaaBaresneM ocyuectsisercs yepes DMOC;
9K3aMEH cIa€Tcsl B yCTHOM (hopme.

[Ipy HEOOXOAMMOCTH JHILy C OTPAHHUYCHHBIMU BO3MOKHOCTSIMU 370POBbs Tpe-
JIOCTABJISICTCS JIOMOJTHUTEILHOE BpeMs JIJIsl BBINIOJIHEHUS 3aJIaHUM M CIaud dK3aMe-
Ha/3auéTta, HO He OoJiee yueM Ha (.5 gaca.

CTyneHThl ¢ OTpaHUYEHHBIMUA BO3MOXXHOCTSIMU 3I0POBbSI CIIAIOT IK3aMEH/3a4€T B
OJIHOM ayJUTOPUU COBMECTHO C MHBIMHU OOYYAIOIIMMHUCS, €CIIU ATO HE CO3/IaeT TPy -
HOCTEH JIJIs1 CTYJIEHTOB MPU cllaye IK3aMeHa/3auéra.
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CTyneHThl ¢ OrpaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBbSI MOTYT B IpoLiecce 00y-
YEeHUSI U MPOXOXKIACHUS TEKYIIETO M UTOTOBOTO KOHTPOJIS TIOJH30BATHCS TEXHHUYE-
CKUMH Cpe/ICTBaMH, HEOOXOIUMBIMHU UM B CBSI3U C UX MHIUBHUIYaJIbHBIMU OCOOECHHO-
CTSIMH.

JlonmyckaeTcsi MPUCYTCTBHE B ayAMTOPUHU BO BpeMs CllauM dK3aMeHa/3auéra accu-
CTeHTa U3 yucna padboTHUKoB KeMI'Y nian npuBiaedEHHBIX JIMII, OKA3bIBAIOLIUX CTY-
JICHTaM C OIpPaHMYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI HEOOXOIUMYIO TEXHUYECKYIO
IIOMOILb C YYETOM UX MHJMBHIYaJIbHBIX OCOOEHHOCTEW (3aHATH pabouee MecTo, Ie-
pEeNBUraThCs, MPOUNTATh U 0OPMUTH 3aJjaHKe, OOIIATHCS C MPENOoAaBaTEeIISIMU).

Oco0ble yCIOBHS MPEJOCTABISAIOTCA CTYACHTaM C OTPaHUYCHHBIMU BO3MOXKHO-
CTSIMU 3/J0POBbSl HA OCHOBAaHHUM 3asBJICHMS, COAEPIKALIET0 CBEACHUS O HEOOXOIUMO-
CTH CO3JJaHUsI COOTBETCTBYIOUINX CIIEIIUANBHBIX YCIOBUH.

Cocrasutens: H.A. Kyuep, npodeccop kadenps! hynnamentanbaoit matematuku Keml'VY.
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