MuHHCTEPCTBO HAyKU U BhIciIero oopazoanus Poccuiickoit denepannu
®denepanbHOE rOCYJapCTBEHHOE OI0/IKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
«KyOGaHCKuit TOCYy1TapCTBEHHBII YHUBEPCUTET
@aKyJIbTET NIEJArOTUKH, [ICUXOJIOTUY U KOMMYHUKATUBUCTHKHU

T
S50 qu
$FOE ¢ 0602303274 54 1
PO u yHuee, b4, 4,

B R iy PCuy 2, P

A

Yhes P AL TT A T
u{%h;{,\m
S

a\VE,
"0\ 7

B\ Y < : N~ . £
DIHEREOD [y 1eOHOM paboT
{\‘:Qs('l- P]jﬂ‘» 1 I ( bﬂu
2 Pa30BaAHUS [ICPBBIU
I
// Xarypos T.A.

PABOYASA ITPOI'PAMMA JUCHUAIIVIMHBI (MOAYJISA)

b1.0.20.08 TeopeTnueckass MeXaHUKa M OCHOBbI MEXaHUKH
CILIOIIHBIX Cpej

(KOO U HauMeHoeaHue Oucuunﬂqul 6 coomeemcmeuu Cy'~t€6HblM nﬂaHOM)

Hanpasnenue moaroToBKu 44.03.05 [Tenarornyeckoe oOpa3zoBaHue

(¢ a1ByMA 1poHMIIMHU MOATOTOBKH )
(KOO u HaumeHoBaHUEe HANPABIEHUS NOO20MOBKU/CNEYUATbHOCTIU)

HampaBnenHnocts (poduiib) TexHnonoruyeckoe obpazoBanue, Pusrka
(HaumeHosanue HanpasieHHocmu (npoghuis) cneyuaruzayuu)

dopma oOyueHus 3a04Hast
(ounas, 04HO-3a04Has, 3A04UHAS)

KBanudukanus (cTenenpb) BbITYCKHUKA OaxasaBp
(baxanaep, mazucmp, cneyuanucm)

Kpacuomnap 2024



PabGouass mporpamma aucuuiuiiHbl TeopeTHdeckassi MeXaHMKA W OCHOBBI
MEXaHMKM CIUIONIHBIX CPeJ COCTaBJeHa B COOTBETCTBUU C (eaepaibHbIM
TOCYJapCTBEHHBIM 00pPa30BaTEIBHBIM CTAHAAPTOM BBICIIETO OOpa30BaHUS
(®I'oC BO) no wnanpasienuto noarotoBku 44.03.05 Tlemaroruyeckoe
obpazoBaHue (¢ AByMa  OpodwisiMH = HOATOTOBKH),  TPOdMIIb:
TexHonorudyeckoe odpa3zoBanue, Pusrka

KOJI 1 HAMMEHOBAHHE HAIPABIICHHS MOArOTOBKH (IIpOGhMILs)

[IporpamMmy COCTABUIIN: flé[éﬁ‘

JIutBunoBa JK.b., kaH. nien. Hayk, J01I.

n.o. (DaMI/IJ'II/IH, JOJDKHOCTD, y4€Has1 CTCNICHb, YYCHOC 3BaHNC HOAIHNCH

Pabouas nporpamma oOcyxeHa Ha 3acefjaHuu KadeIpbl TEXHOJIOTUH U
MpeANMpPUHUMATENTECTBA TPOTOKO No 13 «21» mas 2024r.

3aBenytromuii kageapoit f ,
TEXHOJIOTUH U IPEIITPUHUMATEIBCTBA =y Caxuna H.M.
/ ATOANHCH

VYTBepkJieHa Ha 3aceTaHUU Y4eOHO-METOANICCKOM KOMUCCUU (haKyJIbTeTa
MeJJarOTUKH, TICHXOJIOTUH 1 KOMMYHUKATUBUCTUKH «28» Mast 2024 r.,
npotokoJ Nel(.

[Ipeacenarens YMK ¢daxynbrera ”% B.M.

rpe6eHHI/IKOBa / NOAMNKCH

PenenseHTsr:
Kupwma E.H., supexrop MbOY COIILI Ne61 r. Kpacnonapa

INony6s M.C., xann. nen. Hayk, goreHT kad. AT OIITK
KyoI'y



1 ]_Ie.]'ll/l 1 3a1a91 U3YYCHUSA TUCHHUILIMHDBI

1.1 leap AuCHUNINHBI

Kypc «Teopernueckass MexaHWKa W OCHOBBI MEXAaHUKH CIUIONIHBIX CPEI»
HaIleJICH Ha IOJyYeHUEe 0a30BBIX 3HAHHMHM 110 OJJHOMY M3 OCHOBHBIX Ppa3JIciioB
KJIACCUYCCKON (PU3HMKU — MeXaHUKe. B pamMkax JaHHOTO Kypca CTYACHTBI JOJKHBI
M3YYUTh METOJbI TEOPETHUECKOW MEXaHWKA W MEXaHWKH CIUIONIHBIX CPE,
JTUHAMUKH KOHCUYHOMEPHBIX TOJIOHOMHBIX MEXaHHYECKHUX CHCTEM C HCaTbHBIMU
CBSI3SIMH, HAYYHUTHCS UCIIOJIb30BaTh PAa3IMUHBIC METOJIBI IS PEIICHUS KOHKPETHBIX
(bu3HYeCcKUX 3a/1a4 Ha COOTBETCTBYIOIIEM CIICIIMAIBHOCTH YPOBHE.

1.2 3agaun TUCHHUILIHHBI

* PACKpBITh  POJb  (YHIAMCHTAIBHBIX  TNPUHIWIIOB W  METOJIOB
TEOPETUYCCKON MEXaHUKH;

* Hay4YuTbh MCIOJIH30BATh COBPEMECHHBIN MaTeMaTUYECKUU ammapar JJjis
pelieHnuss KOHKPETHBIX 3aJ/1au JUHAMUKU;

*  paccCMOTpeTb OCHOBHBIE TIPOOJEMBbI TEOPETHUYECKOM MEXaHHKH U
MEXaHUKH CIUTONIHBIX CPe]T

* cdopMHUpOBaTh Y CTYJICHTOB 3HAHWS W HAaBBIKH, ITO3BOJISIOIINEC
CaMOCTOSITEIILHO peIiaTh MPUKIIATHbIE 33/1a41

1.3 Mecto aMCUMIUIMHBI (MOXYJIsI) B CTPYKTYpe 00pa3oBaTe/bHOI

MPOrpaMMBblI

JucuuminHa «TeopeTudeckass MEXaHMKa W MEXaHUKa CIUIONIHBIX Cpei
OTHOCUTCS K 00fA3aTeIbHOW BapWaTHBHOW 4YacTH B u3yueHUHn Moaynsi «OCHOBBI
TEOPETUYECKON (UBUKW» U SABISIETCS 0a30BBIM TECOPETUYECKUM U MPAKTUYECKUM
OCHOBAaHHEM JIJIsl TOATOTOBKM OakaaaBpoB 1Mo BTopoMy npoduiito «Duszmkay.

[TonsTHS, 3aKOHBI U METO/IbI, BBEJCHHBIE B KypCE TEOPETUUECKON MEXAHUKHU
Y MEXaHMKU CIUIONIHBIX Cpell, OyIyT UCIOIb30BaThCA B Kypcax JIEKTPOJIUHAMUKH,
PaTUOICKTPOHUKH, TEPMOJMHAMUKH, CTAaTUCTHUUYECKONM (PU3MKK, KBAHTOBOMU
MEXaHHUKHU

1.4 TlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB O0Oy4YeHHMS] MO JAUCHUILIAHE
(MOAyJII0), COOTHECEHHBIX ¢ INVIAHHPYEMbIMH pe3yJabTATAMH OCBOCHMS
00pa3oBaTeIbHOM MPOrpaMMBbI

OK-4 Cnioco6eH ucnonb30BaTh 3HaHUSA O COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHE Mupa B 00pa3oBaTelbHOM U MPOPECCHOHATILHON JESTeNbHOCTH,
MPUMEHSITh METOJIbl MATEMAaTHUECKON 00pad0OTKH MH(MOPMAILINK, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIEI0BAHMUS.

N3yuenune nqaHHOM y4eOHON TUCHUIUIMHBI HAIIPaBIEHO Ha POPMUPOBAHUE Y
oOy4arormxcs oowexyrvmypuou komnerennuu (OK)

Ne Nunekc Conepxanue B pesynbTaTe n3ydenus yaeOHONU TUCIIUTUIAHBI
. 1; KOMITET | KOMIIETCHIINH oOyJaromuecs 10JIKHbI
" | eHuun (nn e€ yactn) 3HATH yMeTh BJIA/IETh

1. OK-4 Cnocoben e 0a3oByIO ® IPOJEMOHCTp | ® O BJIAJACTH
WCTIONIb30BaTh




No Nunexc Conepxanue B pesynbTaTe n3ydenus yaeOHOU TUCITUTUIAHBI
Ly, | oMIeT KOMIICTCHITUH oOyyJaronuecs J0KHbBI
" | eHUUM (wm e€ yactun) 3HATh yMeThb BJIAJIETh
3HAHUS O TEPMUHOJIOTHIO, HUpOBaTh HaBBIKAMH
COBPEMEHHOM OTHOCSILYIOCS K MIPUMEHEHUE HCIO0Ih30BaTh
€CTECTBCHHOHAYY | Pa3jIM4YHbIM Pa3IUYHBIX 0a3oBbIe
HOUW KapTUHE paszuenam METOJIOB IIpH TEOPETUYECKU
MHpa B TEOPETUYECKOU peneHuu € 3HAHMS I
o0pa30BaTeNbHON | MEXaHUKH U KOHKPETHBIX pelieHus
Hu MEXaHUKH 3a/1a4 JMHAMUKH; | TIpodeccrnoHa
po()eCCHOHANIBH | CIIONIHBIX CPEI; e pemarh JIBHBIX 33124
Ol IeSITEILHOCTH, | ®  CIIOCOOBI 3aJ1a4u 110 e  BIIAJETH
MIPUMEHSTh OITMCAHMS NBIDKCHUS | JTaHHOU HaBBbIKAMH
METOAbI MEXAaHUYECKUX JOUCIUATIIINHE; IIPUMCHATH Ha
MaTEeMaTH4ECKON CHCTEM; ° IIPOBOAUTD IIPaKTUKE
00paboTKH e  (opMynupoBKYy | YMCIIEHHBIE 0a3oBbIC
uHpopMaLmH, OCHOBHBIX TEOPEM U | PacCyeThl npodeccrona
TCOPETUICCKOTO 3aKOHOB COOTBETCTBYIOIIU | JIbHBIC HABBIKA
a TEOPETUYECKOU X pusugeckux e  BJIAJCTh
OKCIICPUMCHTAJIBH | MEXaHUKHU U BEIINYHH B HaBBIKAMH
oro MEXaHUKHA OOIIETTPUHSATHIX HCII0JIb30BATh
HCCJICAOBAHU. CIIOIIHEIX CpEN cHUCTEMAaX CIICIUAJIM3UPO
CJIHHII; BaHHEIC
3HAHHS B
obiactu
bu3uKA 11
OCBOCHHS
POQUITBEHBIX
buznuecKux
JTUCITUTLINH (B
COOTBETCTBUHU

¢ npounem
HOJTOTOBKH)




2. CTpyKTYypa U cofepKaHue JUCHUIITHHBI

2.1 Pacnipeesienue TPYA0EMKOCTH JUCHUILIHHBI 10 BUAaM PadoT
OO6mass TpyaoEMKOCTh JUCHMIUIMHBI COCTaBisieT 3 3ad.el. (4aca), HX
pacmpeneneHre o BuaaM padoT MPEACTaBICHO B Tabmuie (012 cmyoenmos 3P0).

Bun yuebnoit paboTsl Bcero CemecTpbl
94acoB 3 —T -
AyauTopHbBIE 3aHATHS (BCEro) 36 36 - - -
B ToMm uncre: - - -
3aHsTHS JEKIIMOHHOTO THIIA 14 14 - - -
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MIPAKTUYECKHE 3aHATHS, IPAKTUKYMBI, JJa0OpaTOpHBIE 22 22 - - -
paboThI, KOJUTOKBUYMBI U MHBIC aHAJIOTUYHBIC
3aHATUSA)
CamocrosiTesibHas padoTa (Bcero) 45 45 - - -
B ToMm uncae: - - -
- N0O20MOBKA K NEeKYUIM | - - -
- H0020MOBKA K CeMUHApam . - - -
Yacel KOHMpOIUPYEMOLl CamMoCmosamenbHol pabomol - - -
Bun npomexxyTouHOI aTTecTaluu (3a4eT, 3K3aMeH) 27 27
OK3 OK3 - ] ]

OO01mast Tpy10eMKOCTh qac 108 108 - - -

3a4. e]l. 3 3 - - -

2.2 CTpyKTYypa IMCIUNIHHBI:

Pacnpenenenne BuaoB yuyeOHON paOOTBHl U MX TPYJOEMKOCTH IO pa3fesiaM

U CIAIUINHEL.

Pazienbr muctumInHbl, u3ydaemsbie B 3 ceMecTpe (0711 cmyoenmog 3P0)

KonnuectBo yacos

AynutopHas CamocTosTensHas
pasze HaumenoBanue pa3zznenos
Bcero pabota pabota
a 7 113 JIP
1 2 3 4 5 6 7

b1.0.20.08 Teopemuueckas mexanuka u 0CHO8bI MEXARUKU CRIOUIHBIX CPEO

1 OCHOBHHe TIOHATHUA U 3aKOHBI 12
' KJIACCUYECKOM MEXAHUKH.

2

4

3aKOHBI U3MEHCHUS U COXpaHCHUA
HNMITYJIbCa, MOMCHTA U DOHCPI'UH.

12




3 [Tpobnema 1ByX Ted U TEOPHS 12 2 4 i 6
paccestHusI YaCTHII.
4 YpaBuenus Jlarpanxa 12 5 4 ) 6
5. MexaHuka TBEpAOrO Tea. 10 2 2 - 6
6. JIBr>keHHue B HEHMHEPIUAIbHOMN 12 9 2 i 8
CHCTEME OTCYETa.
7. DIeMeHTHI aHAIMTHIECKOH MEXaHUKH. 11 2 2 _ 7
Bcero 108 14 22 45
2.3 Coaep:xaHue pa3/iesioB JHCHUILIMHBI:
2.3.1 3aHaTHSA JEKIMOHHOTO THIIA
Ne ®dopma TeKyero
HawnmenoBauue paszienos Conepxanue paszesna
KOHTPOJIS
1 2 3 4
b1.0.20.08 Teopemuueckan mexanuxka u 0CHO8bl MEXAHUKU CHIOUWIHBIX CPEO
1. |OcHOBHBIE TOHATHS U 3aKOHBI OCHOBHBIE TIOHATHUS U TIOCTYJIaThl | YCTHBIA  OIpOC,
KJIACCUYECKOU MEXaHUKHU. KJIaCCHYECKOU MexaHuku. Yactuna u NHUCbMEHHBIH
MmarepuaibHas Touka. [IpoctpanctBo u | OPOC
Bpems. Cuna u Macca. iHepuuanb-Hble
Y HEMHEPIUAIBHBIC CHCTEMBI OTCUETA.
Teopus otTHocuTensHOCTH ["anu-nes u
Oitamreiina. 3akonsl HeroToHa.
Kunemartuka TOYKHU B pa3IMYHBIX CU-
cTeMax KOOpJUHAT (JI€KapTOBBHI,
HWIMHIpUYECKUe, chepuyecKue,
noJisipubie). EctecTBeHHBbIN cioco0
3aJlaHUs ABM)KECHUS CUCTEMBI.
HepensTuBuCTCKHE U PEIATUBHCTCKHEC
YpaBHEHUS JBUKCHHS YACTHIIBI.
Pemenne ypaBHeHH 1BU-)KEHUS U
HAYaJbHBIC YCIOBUSI.
2. |3aKkOHBI H3MEHEHUS 1 3akoHbI H3MeHeHus 1 coxpanenust | Cobecenosanue

COXPAHCHUS UMITYJIbCA,
MOMCHTA 1 DHCPIuu.

HMITYJIbCA TOYKH, MOMEHTA KOJIUYECTBA
JIBUOKEHUS W SHEPTUH.
B3aunMoaelicTBUS YacTHII.
IToreHmaabHBIE CUITBL.
I'mpockonuueckue Cusbl.
JuccunaruBabie cuiabl. Cucrema N
MarepualbHBIX ToYeK. LlenTp macc.
3aKOH U3MEHEHHUS UMITYJIbCA CUCTEMBI
Touek. Teopema 0 cOXpaHEHUH
HMMITYJIbCa CUCTEMbBI MAaTEPHATbHBIX
TOUYCK. 3aKOH U3MCHEHHS MOMCHTA
KOJIUYECTBA JIBMKECHUS CHUCTEMBI
MaTepUAIbHBIX TOYEK. MOMEHT CHJL.
Teopema 0 coXpaHEeHUU MOJTHON
SHEPIrUU CUCTEMBI MAaTEPUAIIbHBIX
TOYEK C IMMOTCHIIMAILHBIMA CHJIAMH.
Teopema Bupmana.




[Ipobnema IByX TeN U TEOpHUs
pacceaHrd YaCTHUII.

3agayva nByx Tei. Paccesinue
yactull. J{luarpaMmma CKOpOCTEH.
HuddepennmanbHoe monepeyHoe
a2 (peKTHBHOE ceueHNE pacCesHUS.
dopmyna Pesepdopra.

ITucrMeHHEBINH
ompoc B KOHIIE
nexmww (10 MumH)

YpasHeHus Jlarpanxa

IloHsiTHE O CBA3SIX, CTENEHSIX CBOOOIBI M
0000IIEHHBIX KOOpJHHATaX.
JleficTBUTEILHBIE, BO3MOJKHBIC 3
BUpPTyajbHblE IepeMelneHus. lneanbHbie
cBs3u. YpaBHenus Jlarpamxka 1-ro pona.
O®ynkums — Jlarpanxa. O60011eHHBII
MOTEHIHAL.

3aKOHBl ~HM3MEHEHMS M  COXpaHEHHs
00001IIeHHOTO UMITyJIbca U 0000IIeHHOM
sHepruu. L{uknnyeckne KoOOpAUHATEL.

YcrHbil oIpoc

MexaHuka TBEPAOIO Tea.

HezaBucumslie KOOpJMHATHI
TBepaoro Tena. [lonoxenue u ckopocTh
IIPOU3BOJIBHOM TOYKM TBEPAOIO Tea.
Tenzop WHEPLHH. YpaBHeHust
JIBUKCHHUS TBEPIOTO Tena.
[InockonapaiensHoe JIBUKEHUE
TBepaoro Ttena. JIBuxeHue Tena,
3aKpEIUICHHOTO B JIBYX  TOYKax.
JIBrKeHHe TBEpAOro Tejla C OJHOM
HEMOJIBUKHON  TOYKOH. YpaBHEHUS
Diinepa. JBr:xenue TSIKETIOTO
CUMMETPUYHOTO BOJIYKA.
ComnpuKOCHOBEHHE  TBEPABIX  TeJl.
VYpaBHEHUsI JBUKEHHS TBEPIAOTO Teja
MPY HAJIMYUH HETOJIOHOMHBIX CBS3EH.

TInceMeHHBIH
oTIpoC

[Brxenue B
HEUHEPLHAIbHOU cucreMe
oTcyeTa.

YpaBHeHust JIBUKEHUS
MaTepuaIbHON TOYKH B
HEMHEpUUAJIbHON CHUCTEME OTCYeTa.
VYpaBHEHUSI ABUXKEHUS MaTepUaIbHON
TOYKM Yy  TIOBEPXHOCTH  3EMIIH.
OTki0HEHHEe CBOOOIHO MAaJaloOUINX Tel
Ha BOCTOK

ITucemeHHBIN
Ompoc B KOHIIE
nexnwn (10 MuH)

DJ1eMEHTHI AHAJINTUYECKOM
MEXAHUKH.

ITpuniun HaUMEHBIIIETO JECUCTBUS.
VYpaBuenns I'amunbroHa.  [lomydenue
YpaBHEHUN I'amunbTOHA u3
BapHallMOHHOTO npuHIuIa. Kanonnueckue
npeobpaszoBanus. CkoOku IlyaccoHa u ux
CBOMCTBA.

Teopema Ilyaccona. dyHKuMA NEUCTBUS U
ypaBHEHUE 'amuibToHa-SKOOM.
WHnTerpupoBanne ypaBHEHUH ABMXKEHUS C
noMoIbI0 ypaBHeHus1 ['aMunbrona-Axo0u.
@da30BOo€  MPOCTPAaHCTBO H  TeopeMma
JInyBumnns. [lepemMeHHbIe 1eHCTBHE-YTOII.

CobecenoBanue

2.3.2 3aHATUS CEMUHAPCKOT0 THUIIA
CTpyKTypa IPaKTUISCKUX 3aHATHI:




paboTHLI.
2. Bri6opouHas nmpoBepka HAIM4YKS U MPAaBUIIBHOCTHU BBITIOJHEHUS
JIOMAIIHETO 3aJaHusl.
3. Pa360p TUIIHMYHBIX OITMOOK, BOSHUKIINX B CAMOCTOSTEILHOM paboTe.
4, PaccMmoTpenue TeopeTuuecKiuX OCHOBaHHM JJIsl MPAKTUKHU TEKYILEH
TEMBI.
5. Paz6op mpakTuuecKkux METOIOB U PEIICHUE COOTBETCTBYIONTUX 3a/1a4.
6. KoppektupoBka 3aianuii 1711 CaMOCTOSATEIbHON pabOThI CTY/ICHTOB.

1. [IpoBepka HaNM4Ks BBIIOJIHEHHOTO 3a1aHUS CAMOCTOATEIIBHOU

Ha HeKoTOpBIX MPaKTUYECKUX 3aHATUAX MPOBOJIUTCS ayTUTOpPHAs
KOHTpOJIbHAA padoTa.

No dopma
HanmeHoBaHwue pa3iesion CozepxaHue pasuera TEKYIIIETO
KOHTPOJIA
1 2 3 4
b1.0.20.08 Teopemuueckan mexanuka u 0CHOBblL MEXAHUKU CHIIOUHBIX CPEO

1.  |OcHOBHBIE TIOHATHUS U 3aKOHBI Kunematuka matepuanbHON TOUKH Konrponbnas
KJIACCUYECKON MEXaHUKH. pabora.

2. |3aKOHBI UBMEHECHHUS U WHTerprpoBaHie ypaBHEHHI
COXpaHCHUs UMITYJIbCA, JABHKCHUS. I[BI/I)KCHI/IG qacTul B
MOMEHTA Y SHEPTHUH. SJICKTPOMAruMTHBIX MOJIAX

3. |[IpoGiema IBYX TeN U TEOPHS NMnynbschl IByX 4acTHIl OCTE
paccesiHUs YacTull. paccesinus. JluarpaMmmbl IMITYJIbCOB.

JlaboparopHas cuctema oTcuera u
cHcTEeMa LIEHTpa Macc. Y TJIbl
paccesiHUsI YaCTHIL..
4.  |Ypasuenus Jlarpamka Ypasuenus Jlarpanxka 1 pona. KonTponbsHas
Ypasaenus Jlarpamxka 2 pona. pabora.
WNuTterpanbl ABMOKEHUS

5. |MexaHuKa TBEpAOIo Tela. VYpaBHEHUsI IBUKEHUS TBEPIOTO
Tena.

6. |BwkeHue B Kanonunueckue npeodbpa3oBaHus. Konrponsnas
HEWHEPLHAIBbHON cucteme| YpaBHeHnue ['ammnbroHa-Ako0u. pabora.
oTcueTa. VYpaBHEHUsI ABUKEHUSI OTHOCUTEIILHO

HEWHEPUHUAJIbHBIX CUCTEM OTCYETA.

7. OGo6LIeHHBIE KOOPAUHATHI U KoHTponbHas
06001EHHBIE UMITYJIbCHI. [TepeMennble | paboTa.
lNamunsTona. [IpeodbpazoBanue
Jlexannpa. @ynkuus ['amuneroHa.

OJeMeHTBI ananuTuueckoii | KaHOHM-ueckue ypaBHEHHUs
MEXaHUKH. l'amunerona. 'amuiibTOHMAH

JIMHEWHOT'O TApMOHHUYECKOTO
OCLMJUIATOPA, MAaTEMaTHYECKOT O
MasATHHKA, JIEKTPUUECKOI0 3apsja,
JBHKYIIETOCS B JJIEKTPOMAarHUTHOM
T0JI€.

2.3.3 JlabopaTopHble 3aHATHS

He npedycmompenui




2.3.4 TllpuMepHasi TeMaTHKAa KyPCOBBIX padoT (IPOEKTOB)
He npedycmompeno

2.4 Ilepeuennb y4eOHO-MeTOoAMYeCKOro o0ecneyeHust NIt
CaAMOCTOAATEJILHOM PA0OTHI 00YYAIOUIUXCS 10 IMCIHUIIHHE (MOIYJII0)

Hepequb y‘IC6HO-MeTO,Z[I/ILIeCKOFO obecreyeHus JUCLHMITIIIMHBI 11O BBIIIOJTHECHUIO

Ne CaMOCTOSITENIbHON PabOTHI
1 3
1. Onbxosckuit NN, TTaBnenko FO.I'., Ky3smenkos JI.C. 3agauu no TeopeTruueckoim

MexaHuke s Gu3nkoB. M3aaTenbcTBO MOCKOBCKOTO YHU-BepeuTeTa 1977.
Kotkun I'.JI., Cep6o B.I'. COopHuK 33124 10 KIIacCHYecKoi MexaHu-ke, M., Hayka
3. [TaBnenko FO.I'. 3amaum nmo Teopernueckoit Mexanuke, @usmatiur, M., 2003

ro

3. O0pa3oBaTejibHbIe TEXHOJIOTHH

B cootBercTBuM ¢ TpedoBanussMu OI'OC npu peanm3anuu pa3IuIHbIX BUIOB
y4eOHOM pPaboTBl B IIpoIlecce W3Yy4YCHHUS JAUCHUILIMHBI «McTopus Qu3nKm»
peaycMaTpUBaeTCs UCTIONb30BaHUE B YICOHOM IPOIecce CASAYIONTUX aKTHBHBIX U
UHTEPAKTUBHBIX ()OPM IIPOBEACHUS 3aHATHH:

® JICKIIUU;

® [10/ITOTOBKA MUChbMEHHBIX pedepaToB Mo TEMaM Kypca;

Temoli pedepara momKHA OBITH HCTOPUS OTKPBITHS KOHKPETHOTO

(u3MYECKOro 3aKOHA WM Pa3BUTUE MPEACTABICHUN O MPUPOJE KOHKPETHOTO
asneHusi. Kpome toro, Temoii pedepata MOXKET CIIy)KUTh HayyHasi AESITEIbHOCTD
B 00J1acTH (PU3HUKHU OTAENIbHBIX YUEHBIX U HAyYHBIX LIKOJI.

AKTHBHBIE METOJbl OOy4YeHUsl (IENOBBIE WIPbl, HAYYHBIE MPOEKTHI):
Pelenue 3a1ay uccie10BaTEIbCKOIO XapakTepa Ha MPaKTUYECKUX 3aHSITHSIX.

4. OueHoYHbIe CPeACTBA IS TEKYIIEro KOHTPOJIA YCNEeBAeMOCTH H
MPOMEKYTOYHOM aTTeCTALUMN

4.1 ®oHa OLIEHOYHBIX CPEACTB /1JIsl MPOBeIeHUA TeKYIIeld aTTecTAlluu

TemaTuKka KOHTPOJIBHBIX padoT

1. Kunemaruka wMaTtepuaJibHOM TOUku. VHTerpupoBaHue ypaBHEHUI
JNBWXEHUS. [|BH>KEHHE B LIEHTPAIIbHO-CUMMETPUYHOM MOJIe. Y paBHeHus Jlarpanxka
1 pona.

2. Ypasuenus Jlarpanxa 2 pona. Kanonnueckue ypaBHeHHs |'aMuibTOHA.
Merton Payca. CkoOka Ilyaccona.

3. Kanonuueckue mpeoOpa3zoBanus. YpaBHeHue [ amunbToHa-SAKOOM.
YpaBHEHUS JBUKEHUSI OTHOCUTEIIBHO HEMHEPIIMATIBHBIX CUCTEM OTCUETA.

4. Jluuelinple KoyicOaHUWs. YpaBHEHUS JBWIXKGHHUS TBEPJOro Tela.
NneanpHas, BA3Kast )KUAKOCTh. 3ByKOBBIE U yAApHBIE BOJIHBL. T€OpHs yIIpyrOCTH.

KoMI1eKTBI TECTOBBIX 3alaHUI



. KoMmIiekT TeCTOBBIX 3alaHWi JUIsl OLIEHWBAHUS 3HAHUW CTYIEHTOB,
MOJIyYEHHBIX paHee W HEOOXOJMMBIX [IJII YCBOCGHHMS Kypca. TecTupoBaHUE
MPOBOJUTCS Ha | Hemene 3aHATHH.

. KoMmIiekT TeCTOBBIX 3aJaHMid MO TeMaM Kypca. TecTupoBaHHE
MPOBOJIUTCS HA MPAKTUYECKUX 3aHATHSIX

TemaTuka pedeparon
[IpenycMoTpeHo HanucaHue pedeparoB Mo CIeayoIKUM BOIpOocam:

1. OrpanunyeHHas 3aa4a TpeX Tell.

2. CoOcTBeHHBIE KOJIEOAHUS CHCTEM [OJ JEUCTBUEM OOOOIIIEHHO-
MMOTEHIINAIbHBIX U JUCCUNATUBHBIX CHUIL

3. JIBKeHrEe OTHOPOIHOTO IIapa MO TUIOCKOCTH TIPY HAJTUYHH TPCHHSL.

4, MaruuTorupoJMHaMUYeCKUe BOJIHBI B HEC)KMMaeMOW HJICAIbHOM
YKUIKOCTH.

5. YpaBHEeHUS ABMKCHUS MaTCPHUATBLHON TOYKH BOJIM3U MMOBEPXHOCTH
3eMIIn.

6. [TmockomnapaienbHOE IBHKEHUE TBEPIOTO Tea.

7. CUMMeTPUYHBIN 3apsHKCHHBIA OBICTPBIM BOJYOK B OJTHOPOJTHOM Mar-
HUTHOM IIOJIE.

8. VYpaBHenus Yurrekepa u Skoou.

Q. DKCTpEMAIIBHOE CBOWCTBO EUCTBUSA 110 | aMHIIBTOHY.

10. OO0 snemeHTapHON TEOPUU TUPOCKOIIA.

4.2 @oHA OUEHOYHBIX CPEACTB JJisi NpPOBeAeHHUs] TPOMEKYTOUHOM
aTTecTaluu

IIpumepHbIe BONPOCHI IK3aMEHY:

1. TlepemernieHue, CKOpPOCTb, YCKOPEHHE MaTepUATbHON TOUYKH. 3aKOHBI
Hero-TOHA.

2. 3aKOHBI U3BMEHEHUS U COXPAaHEHUS UMITYJIbCa, KHHETHYECKOTO MOMEHTA U
SHEPIrUU MAaTePUATBHOU TOUKH, CUCTEMbI MaTEPUATBHBIX TOUYEK.

3. OnnomepHoe aBuxkeHue. [Ipumep konebdaHuil MIOCKOr0 MaTeMaTUYeCKOro
MasiTHUKA.

4. Vlaterpanbl  JIBWKEHUS ~ MaTepUalbHOW  TOYKM B  LIEHTPAIbHO-
CUMMETPUYHOM II0JIE.

5.Bekrop Jlannaca-Pynre-Jlenna.

6. UupuHUTHBIC TPAaCKTOPUH TIPU ABMKCHUH MaTePUATTLHON TOYKU B KYJIO-
HOBCKOM II0JIE.

/. ®UHUTHBIE TPACKTOPUU MPU JBUKEHUN MAaTEPUATILHON TOUYKHU B KYJIOHOB-
CKOM II0JIE.

8. TpakTtopusi U 3aKOH JIBWIKEHUS MaTEPHAILHOW TOYKU B IEHTPAJILHO-
CUMMETPUYHOM II0JI€.

9. ToukM MOBOPOTA TPAEKTOPHH.

10. Tperuii 3akon Kemnnepa.

11. OcHOBHbBIE 3aKOHOMEPHOCTU ABUKEHHUS MAaTepUaIbHON TOYKH B LIEH-
TPaJIbHO-CUMMETPUYHOM I10JI€.



12. YcnoBue najeHust YaCTUIIBI Ha TICHTP.

13. Koppekius TpaeKTOpUH JBUKEHUS KOCMUYECKUX aIapaToB.

14. 3agauva nByx Ten. [loHsTHE NpUBEIEHHON MACCHI.

15. CucremMa nieHTpa Macc AByX MaTepralbHbIX TOYECK.

16. ITocTaHoBKa 3a/1a4¥ O PACCESTHUU YaCTHII.

17. IuddepenunansHoe 3pHEKTUBHOE CEUCHHUE PACCESTHUS.

18. Paccesinue yactuil B KyJ0HOBCKOM mosie. @opmyia Pesepdopna.

19. Knaccudukarus csizeid. MaeanbHbie, rOJIOHOMHBIE CBS3H.

20.  [leicTBuUTEeNbHOE,  BO3MOXHOE€,  BHUPTyallbHOE  MEepeMelIcHHE
MaTepUaIbHON TOUKH.

21. OcHoBHas 3amavya MexaHuku cucTeMbl N MaTepuanbHBIX Touek ¢ K
UJeaTbHBIMHA TOJIOHOMHBIMH CBSI3SIMHU.

22. Meton HeolpeieIeHHBIX MHOKUTENeH Jlarpamxka.

23. YpasnHenus Jlarpanxa 1 pona (c peakuusiMu cBsizeit).

24. Iuddepennmanbupiii BapralonHbii npunnun JlanamOepa-Jlarpanxka
(OCHOBHOE ypaBHEHHE MEXaHUKH ).

25. TloHsaTHEe HE3aBUCUMBIX 0000IIIEHHBIX KOOPAUHAT.

26. VYpaBHenus Jlarpamka 2 poma (B HE3aBUCUMBIX OOOOIICHHBIX
KOOpJIMHATAX ).

27. CTpyKTypa KWHETHYECKOW SHEPIMM B HE3aBUCUMBIX OOOOIIEHHBIX
KOOp/AMHATAaX.

28. CrtpykTypa 000OIIEHHO-TIOTCHIIMATBPHOW DSHEPTUA B HE3aBUCHMBIX
0000IIEHHBIX KOOpAUHATAX.

29. Cuna Jlopeniia — mpumep 00600IIEHHO-TTOTCHITHATHHOMU CUITHI.

30. CrpykTypa HaHMCCHUTIATUBHOW GYyHKIMU Pames B HE3aBHCHMBIX
0000I1IEHHBIX KOOpANHATAX.

31. IlpuHIMT BUPTYaTbHBIX IEPEMEIIICHHA.

32. ®Oyukmms Jlarpamka. Cuctema ypaBHeHui Jlarpamxka 2 poma mis
00001IEHHO-TIOTEHIIUATILHBIX MEXaHUYECKUX CUCTEM.

33. TlonsaTre 0600IIEHHON CHITBI.

34. Tlonatue 0600IIEHHOTO UMITYJIbCa, 000OIIEHHOM SHEPTHH.

35. 3akoHBl M3MEHEHHS M COXpPAHEHHs OO0O0OIIEHHOTO UMIyJIbca H
000011I€HHOW SHEPTUH.

36. CtpykTypa 0000IIIEHHOTO UMITYJIbCa, OO0OIIEHHON dHEPruu, GyHKIUN
Jlarpan»xa B 0000IIIEHHBIX KOOpAMHATAX.

37. ®ynkius Jlarpanka TMHEHHOTO TAPMOHUYECKOTO OCIAIUIATOPA.

38. ®Oynkuwms Jlarpamka SJIEKTPUYECKOTO 3apsiia B DJIEKTPOMAarHUTHOM
oJie, 3a/1aBaeMoM TMoTeHInanamu A, O.

39. [IpuHnun HamMeHbIero aercTeus I 'amunbToHa-OCTPOrpaicKOro.

40. TlpwHnpm HauMeHbIlero neWictBus  Momeption-Jlarpamka s
000011IeHHO-KOHCEPBATUBHBIX CHCTEM.

41. Teopema Herep. OpHOpomHOCT, BpeMeHU. OJIHOPOAHOCTH U
M30TPOMHOCTH MPOCTPAHCTBA.

42. Oynkuus 'amunbrona. Kanonnueckue ypaBHeHus ['aMunbToHa.

43. Oynkiusa 'aMuIbTOHa TUHEHHOTO TAPMOHHYECKOTO OCIHIIISTOPA.



44, Oyuxius ['aMHIbTOHA AJIEKTPUUECKOTO 3apsiia B 3JIEKTPOMArHUTHOM
10JIe, 3aJlaBaeMOM NoTeHIHaIaMu A, O.

45. ®yukuus Payca. YpaBuenus Payca.

46. Meton Payca a1 cucteM ¢ IMKIMYECKUMU KOOPAUHATAMHU.

47. da3oBoe MPOCTPaHCTBO, azoBas TpackTopus. Teopema JInyBuss.

48. CxoOka Ilyaccona, cBoiicTBa ckoOku [Iyaccona.

49. Teopema SAxobu-Ilyaccona.

50. ®a30BbIi MOPTPET JIMHEHHOTO TAPMOHUYECKOTO OCHMILISTOPA.

51. ®a30BbIi MOPTPET MATEMATHYECKOTO MAsITHUKA.

52. OcoOble TOUKH JTUHAMUYECKUX CUCTEM.

53. OcoOble TOYKM TaMHJIBTOHOBBIX cucTeM. Cenaparpuca.

54. ®a30BbIi MOPTPET OCHUILISTOPA C 3aTyXaHUEM.

55. Meton ¢a3oBbIX MOPTPETOB B MEXAHUKE (PEIICHHE 3a7a4U O IBHXKCHHUU
MaTepUaTbHOU TOUYKH B KYJIOHOBCKOM TIOJIE).

56. MeTon kanuHoueckux mpeodpazoBanuii (KIT).

57. IlpousBoasimas (yHKINS KAHOHUYECKOTO TPE0Opa30OBaHuUA.

58. Meton KII B 3amade o IMHEHHOM TapMOHUYECKOM OCIAIUIATOPE.

59. UnrerpanpHbie nHBapuaHTh [lyankape.

60. Cxobxa Jlarpamxa.

61. Teopema o cBsi3u cko6ok Jlarpanka u [lyaccona.

62. ®ynnamenTanbpHbie ckoOKU [lyaccoHa.

63. Meron ypaBuenus ['amunbTona-SIko0m.

64. ITonnbrit nHTErpan ypaBuenus [ amunbroHa- Ako0u.

65. VYpaBuenme [‘amunbTOHA-AKOOM IS JHMHEHHOTO TapPMOHHUYECKOTO
OCLMJIISATOPA.

66. VYpaBuenme ['amunproHa-SIKOOM i1 MarepuaIbHOM  TOYKH,
JABUKYIICHCS B IEHTPAIbHO-CUMMETPUYHOM TIOJI€.

67. ®u3nYECKHiA CMBICI TIOJIHOTO MHTETpasIa.

68. MeTon pa3nenenus nepeMeHHBIX 1Jist ypaBHeHus [ amunbToHa- Ako0u.

69. Ompenenenue MOJHOTO MHTETpana sl 0000IIEHHO-KOHCEPBATUBHBIX
CUCTEM, JJIl CUCTEM C LUKINYECKUMHU KOOPINHATaAMH.

70. OnTuko-mexaHudeckas anaynorus ['amMmmibToHa.

71. TlepemeHHBIE ACMCTBUE-YTOI.

72. AnnabaTuyecKuii ”HBApUAHT MEXaHUYECKON CUCTEMBI.

73. Yrael Ditnepa.

74. Teopema Dinepa 0 ABMKEHUHM TBEPJOro Tejda ¢ OAHOM HEMOJBHKHOM
TOYKOM.

75. Kunemaruueckue ¢hopmyiibl Disepa.

76. CBsi3b MEXIY CKOPOCTSIMH MaTEpHUaTbHOW TOYKHM OTHOCHUTEIHHO JIBYX
MIPOU3BOJIBHBIX CUCTEM OTCUETA.

77. YpaBHeHHMS JABW)KCHHUS  MaTEpPUATLHOM  TOYKH  OTHOCHTEIHHO
HEUHEPLHAIbHONW CUCTEMBI OTCUETA.

78. 3aKOHbBI MU3MEHEHHUS MMITYJIbCa, KHHETUYECKOT0O MOMEHTa U SHEPIUU
TBEPJIOTO Tena.

79. Kunernueckas 3Heprust BpalieHusl.



80. Tenzop unepuuu.

81. I'maBHBIE OCHU UHEPIIUH.

82. JluHamudeckue ypaBHEHUs Diepa.

83. TlomokeHrEe paBHOBECHS MEXaHUIECKOW CHCTEMBI.

84. CoOcTBeHHBIE OJJHOMEPHBIE KOJICOaHUSI.

85. IlonmoxeHWe YCTOWYMBOTO PABHOBECHUS CHUCTEMBI C S CTEICHIMHU
CBOOO/BI.

86. Cucrema ypaBHeHuid Jlarpanyka isi MEXaHHUYECKOM CHCTEMBI C S
CTENEHSIMU CBOOO/IbI B OKPECTHOCTH TMOJIOKEHUSI YCTOMYUBOTIO PAaBHOBECHSI.

87. HopManbHble KOOPAMHATHI 1 HOPMaJIbHbIE KOJIEOAHUSI.

88. BrIHy>XIeHHBIE KOJIeOaHus, pe30HAHC.

89. dusnuecku OeckOHEYHO Majas yactuia. TeH3opwl aehopmainuii u
CKOpO-CTel aedhopmaIiui.

90. 3akoH coXpaHEHUsI MAaCChl U ypaBHEHHUE HETIPEPHIBHOCTH.

91. TloBepXHOCTHBIE U OOBEMHBIEC CUJTBI, TEH30P HAIIPSKCHHUS.

92. 3akOH U3MEHEHHS UMITYJIbCa, 3aKOH U3MEHEHHUS MOMEHTa MUMITYJIbCa U
CUMMETpPHUS TEH30pa HANPSHKEHUH.

93. YpaBHeHUE U3MEHEHUSI KHHETUYECKON YHEPTUH.

94. dyHnaMeHTaIbHas CUCTEMa YPaBHEHUHN CILIONIHOM CPE/IbI.

95. HneanbHas KUAKOCTh. YPABHEHMS JBIKECHUS UACATBHOU >KUIIKOCTH,
ypaBHEHHE Diliepa.

96. Uurterpans bepaymm n Komm. CoxpaHeHre IMUPKYJISAIAA CKOPOCTH.
[loTeHIMaIBHOE TEUYECHHUE.

97. TloToKHM UMITYyJIbCA W SHEPTHUH.

98. 3ByKOBBIC BOJIHBI. BOTHOBOE ypaBHEHUE.

99. VmapHbIe BOJHBL.

100. Bsi3kas xuAKOCTh. TeH30p HAMpsHKEHUH W ypaBHEHUS JBHKCHUS.
VYpas-uenne HaBbe-CToKca.

101. TeH3op HampsHKEHUN TBEPOTO TENa.

102. Monyns cnBura, MOyJib 00bEMHOTO CKATHS.

103. Ympyrue BOJIHBI B TBEPIOM TEJIE.

5. IlepeyeHb OCHOBHOW W JOINOJHUTENBHOM Y4YE€OHOW JUTEPATYpHI,
HEOOXOIMMOM I OCBOSHUSI TUCITUTIIUHBI (MOJTYJIs)

5.1 OcHoBHas1 IUTEpaTypa:

1. Jlawpay JI.JI., Jludumi E.M. Teopetnueckas pusuka. T.1 Mexanuka, M.,
du3mMaTiur, 2021.- 224 C. NmeeTcs B 9BC "Jlann"
http://e.lanbook.com/books/element.php?pll id=2231

2. TaztokoB, ®@.X., TaswkoB, b.®. 3aganus mo kypcy "Teoperuueckas
MeXaHnKa. JIMHaMHKa TOYKH U MEXaHHYECKOM CHCTEeMbI". YUeOHO-METOIUIECKOS
noco6ue / Kazan. denep. yu-T, Mex.-mar. ak.; —Kazans: [KazaHckuii yHUBepCHTET],
2021.-27 c.

3. 2. Hukutun H.H. Kypc Teopernueckoit mexanuku. Jlans, 2021, 720 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=1807



http://e.lanbook.com/books/element.php?pl1_id=2231
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1807

5.2 JlonoiHUTE/ILHAS JTUTEpPATypa:

1. Crpenkos C.IL MexaHuka. Jlans, 2005, 560 C.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=589

2. COOpHHK KOPOTKHX 3a/1a4 1o Teoperudeckort mexanuke. [log pen. Keme
0.2., UznarenbctBo: Jlanb, ISBN:978-5-8114-0826-9, 3-¢ uzn., crep., 2009, 368
ctp. http://e.lanbook.com/books/element.php?pll id=183

3. Hurmarymuan P.M. Mexanuka crutomHod cpenbl, KuHemaTuka.
Hunamuka. Tepmoaunamuka. CTaTucTUuecKasi IMHaMHUKA: YYEOHUK JI CTYJEHTOB
BBICIITUX YueOHbIX 3aBegeHui. — MockBa: [DOTAP-Menua, 2014.— 639 ¢

5.3. [lepuoauyeckue U31aHUA:
Bectuuk CIIOI'Y.Cepusi: Maremaruka. Mexanuka. ACTpOHOMUS
KypHan npukiagHON MEXaHUKU U TEXHUIECKON (HU3UKH
Kypnan Texunueckon Gu3nKu
Kypnai s3kcnepuMeHTaIbHON U TEOPETUUECKOU (PU3HKHU
N3Bectns BY3oB.Cepust: Ousnka
WNuxenepHas gusuka
[Iucbma B XKypHall TEXHUYECKON (PU3HKHU
[IpuknanHas MeXaHHUKa
. [lpuknanHas MexaHuka U TEXHUYECKas PU3nKa

10. Teoperuueckas u MaTeMaTHueCKas (HU3HKA

11. VYcnexu MexaHUKU

12. VYcnexu puznueckux HayK

13. VYwuyenple 3ammcku KazaHCKOro rocyaapCTBEHHOTO YHHBEPCHUTETA!
cepusi: OU3NKO-MAaTEMAaTUYECKHE HAYKH

CoNoOkwWNE

6. [lepeyenn pecypcoB HH(P)OPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOM cCeTH
«AHTEpHET», HEOOXOAUMBIX JJIS OCBOCHUS JUCHUILINHBI (MOYJIs1)
http://www.kubsu.ru/node/1145  DnekTpoHHBIE  pecypchl  OMOIMOTEKH
KyoI'y
eLIBRARY — Hayunast anekrponHas 6ubiamnoreka http://elibrary.ru/

/. Mertoanueckue YyKazaHusl I OOy4alIIUXCA 1O OCBOEHMIO
AUCHHUIUIMHBI (MOIYJIs1)

3adeT MpOBOIUTCA B KOHIE ceMecTpa. Ha 3aueTe olleHMBarOTCA MOJTyYEHHBIE
TEOPETUYECKUE U IMPAKTUUYECKUE 3HAHMS, UX MPOYHOCTh, PA3BUTHE TBOPUYECKOIO
MBIIIJICHUSI, TNPUOOPETEHNWE HABBIKOB CAMOCTOSITENIbHOM paboOThl, yMEHUE
CUHTE3UPOBATH ITOJYYEHHbBIC 3HAHUS U IPUMEHSTH UX.

8. Ilepeyenbr HHGOPMAIMOHHBLIX TEXHOJOTHIl, HCHOJb3yeMbIX INpPH
OCYIIeCTBJIEHMH 00pa30BaTEJIbHOIO MPOoLecca Mo AMCHUIInHe (MOAYI10) (MpH
HE00X0AMMOCTH)


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=589
http://e.lanbook.com/books/element.php?pl1_id=183
http://www.kubsu.ru/node/1145
http://elibrary.ru/

8.1 IlepeyeHb HEOOXOAMMOIO MPOTPAMMHOIO0 O0ecreYeHust
He mpeoyemca

8.2 IlepevyeHb HEOOXOTUMBIX HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

http://elibrary.ru/ eLIBRARY — Hayunas 3nekTpoHHas OnOIHoTeKA.

http://www.edu.ru - Karamor oOpa3oBaTelbHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.orq - cereBas >HUMKIONE AU « BUKATIEIUAY .

http://www.college.ru - caiit, comepkammii OTKpBHITBIC YYEOHUKH  TIO
€CTECTBEHHOHAYYHBIM JUCIIUILIHHAM.

http://www.edu.ru - Poccuiickoe oOpa3oBanue - deepanbHbIi MOpTall.

http://www.elementy.ru - caiit, coaepxamuii HHPOPMALKMIO II0 BCEM
paszjaeiiaM AUCHUILUIAHBL.

http://www.krugosvet.ru - cereBast sunukaoneaus «Kpyrocser.

http://www.naturalscience.ru - CaiirT, [TOCBSIICHHBIIN BOIIpOCaM
€CTECTBO3HAHHSI.

9. MaTepuajibHO-TeXHHYecCKAasi 0a3a, HeOOXoAMMAast JIJIsI OCYIIeCTBJIEHUS
00pa30BaTeJbHOIO MPoLEcca Mo JMCHUIINHE (MOIYJII0)

JlexkiimoHHast ayAUTOPUs C MYJIbTUMETUUHBIM 000pYI0BAaHUEM, JICKIIMOHHAS
ayJIuTOpusl.


http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.elementy.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/

