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1 esn ocBOeHMsI AUCUMILTHHBI (MOTYJIs1)

IlenssmMu ocBoeHUs! qUCUUILIMHBI «CONPOTUBIIEHHE MaTEpPHAIIOB) SBIsETCS oOecreueHue
0a3pl MHKEHEPHOH MOJArOTOBKM, TEOPETHUYECKasl U MPaKTHYECKasl MOJArOTOBKa B 00JacTu Mpu-
KJIaJIHOM MeXaHMKHM J1e(OpMUPYEMOT0 TBEPJOro Tela, pPa3sBUTHE HHKEHEPHOI'O MBILUICHUS,
npuodpeTeHue 3HaHu|, HEOOXOAMMBIX JIJIS1 U3YYEHUS TOCIEAYIONIMX AUCIUTUINH

2 MecTo TUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHONH MPOrpaMMbl

Juctumimaa «ConpoTHUBIICEHHE MAaTEpUajoBy MPEACTaBIseT co00il 00s3aTeNbHYIO
mucturuay bioka 1. «/lucuumimael (MOTyIN)».

s ocBoeHUS AUCHHUILTHHBI «COMPOTUBICHHE MATEPHAIIOB)» O0YUYaAIOIIUECS UCTIOIB3YIOT
3HAHHS, YMCHHsI, HaBBIKH, COPMUPOBAHHBIC B X0JI¢ U3y4eHHUs auciuiuinH: dusnka, Hauepra-
TeJbHAs TEOMETPUS U MHKEHEpHas rpaduka, MaTtemaTHKa.

OcBoenue nucuumuiiHbl «COMPOTHRIICHUE MAaTEPHAIIOBY SBIISIETCS HEOOXOIUMON OCHOBOM
JUTSL TIOCTICAYIONIETO M3YYCHHs AUCHHILTUH: [1oapeMHO-TPaHCTIOPTHPYIOIIME MalluHbI, Jleranu
MaIlliH ¥ OCHOBBI KOHCTPYHUpOBaHus. Tarke JaHHas JUCIUIUTMHA HeOOXOMMa IPH BBITIOJTHEHUU
BBIITYCKHON KBaTH(PHUKAIIMOHHON pabOTHI.

3. Ilmanupyemble pe3ybTaThbl 00y4YeHUs] MO AUCHUILINHE, COOTHECEH-
Hble C IUIAHMPYEMBbIMH Pe3yJbTATAMHM OCBOEHUsI 00pa30BaTeJIbHOW Npo-
rpamMMbl

OcBoeHNe AMCUUIUIMHBI (MOMYJISl) HANpaBIeHO Ha (GopMUpOBaHHE MPO(PECCHOHATBHBIX
KOMIIETECHIIWMN:
VYK-1. CriocoGeH ocyuiecTBIATh HOUCK, KpUTHUECKUN aHAJIU3 U CUHTE3 UHPOPMAIIIH, TIPUMEHSTh
CUCTEMHBIN MOJXOJ [UIsl PEIIEHUS TOCTABJIEHHBIX 3a7ja4 PECYPCOB U OTPAHUUYECHU,
OIIK-1. CriocobGeH pemath TUIIOBBIE 3a7a4u MPOPECCHOHATILHON ACSATENIHPHOCTA HA OCHOBE 3Ha-
HUIl OCHOBHBIX 3aKOHOB MAaT€MaTHYECKHX M €CTECTBEHHBIX HayK C MpUMEHEeHHueM HHpopMalu-
OHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;
OIIK — 5. CnocobeH y4acTBOBaTh B MPOBEICHHM IKCIEPUMEHTAIBbHBIX HUCCIEIOBAHUN B MpPO-
(heccroHaIbHON NESITEIBHOCTH.

Kon n Kon n Kputepuu onieHnBaHus pe3ynbTaToOB 00yUeHUS
HAaWMEHO- | HaMMEHOBa-

BaHUE HHUE UHIUKA- HU3KUHU (10- ITOPOrOBBIN 0a30BbIi MIPOABUHY-
YHHUBEP- TOpA IOCTH- IIOPOTOBBIN, TBIA
CalbHOM KEHUS YHU- | KOMIICTCHIIHS

KOMIIETEH- | BEpCAJbHBIX | He ChOPMHUPO-

1005051 KOMIIETEH- BaHa)

U

YK-1. NI-1YK-1 He moxet Cna6o ananmu- | Xopomio aHa- | OTim4aHO
Cnocoben | AHanmu3upyeT | aHaJIU3HPO- 3UpYET 3a7auy, | JU3UPYET 3a- aHAIM3UPYET
OCYyIIECTB- | 3a7auy, BbI- | BaTh 3ajauy, BBIJICIISIS €€ Jadqy, BB | 3a7a4y, BbI-
JSTh TIOUCK, | Aemsis ee Oa- | BBLIETSIS ee 6a30BbI€e CO- ee 0a3oBbIE nensis ee 6a-
KpUTHYE- 30BbI€ CO- 0a30BbIE CO- CTaBJISIIOIINME, | COCTaBJISIO- 30BBIE CO-
CKHI1 aHa- CTaBJISIFOIINE, | CTABJISIONINE, | CIabo OCy- LIME, XOPOILLIO | CTaBJISIIOIINE,
JIN3 ¥ CUH- | OCYILIECTB- HE OCYILIECTB- | IIECTBISET OCYIIIECTBIISIET | OTIMYHO
TE€3 UH- JSI€T AEKOM- | JISIET IEKOM- JEKOMIIO3H- JEKOMIIO3H- OCYILIECTB-
dbopManuy, | MO3MIMIO 3a- | TO3MIIMIO 3a- MO 33J1a4H LU0 33]1a41 JISIET IEKOM-




MIPUMEHSTh
CUCTEMHBIN
MOAXOM, JJIs
pelIeHns
ITOCTaB-
JICHHBIX
3a7a4

Ja4u Jauu MO3UIUIO
3a/1auu
NI-2VK-1 He moxer JocratouHo Ycnenrno
He noctatouno
-Haxonut u | HaXoauTh U OBICTPO HAXO- | HAXOJAUT U
YETKO HAXOJUT
KPUTHYECKH | KPUTUYICCKHU JUT U KPUTU- | KPUTHICCKH
U KPUTHYECKU
aQHAIM3UPYET | aHATU3UPO- YEeCKHU aHallu- | aHAIU3UPYET
aHATU3UPYET
uHpopMa- BaTh UH(DOP- 3UpYyeT UH- uHpopma-
uHpopmanuro,
LIMIO, HEOO- Malumo, HeoO- HEOGXOIAM dhopmaruto, LIMI0, HEOO-
XOJIUMYIO JUISL | XOJAUMYFO JIJIst s eHIeHI/Ijﬂ HEOOXOIMMYIO | XOJUMYIO
pelieHus pelieHus p . | Ans peuieHust | IS peIIeHUs
. | mocraBieHHOU .
MOCTaBJICH- MOCTaBJICHHOMN sazaun MOCTABJIECHHOM | MOCTaBJICH-
HOM 3a/1aun. | 3a/1a4H. 3aJ1auH. HOM 3a/1a4M.
Ycenemno
NJ1-3 YK-1 - JlocTtatouno
Cnabo pac- paccmarpu-
Paccmarpu- | He moxer OBICTpO pac-
CMaTpUBaeT BaeT BO3-
BaeT BO3- paccMoOTpeTh cMaTpuBaeT
BO3MOXKHbBIE MO>KHBIE Ba-
MOJKHBIC Ba- | BO3MOYKHBIE BO3MO>KHBIE
BapHaHTHI pe- PHAHTHI pe-
pPHAHTHI pe- BapHaHTHI pe- BapHaHTHI pe-
HICHUS 3a/1a4H, HICHHUS 3a-
IICHHS 33/1a- | ICHUS 3371291 IICHUS 33]1a9H,
4yTOOBI OI1e- JTa4u, olle-
YH, OIICHUBAS | U OLICHUTh UX YEeTKO OIICHH-
HUTH UX J0- HUBas UX
WX IOCTOMH- | JTOCTOMHCTBA H Bas UX JIOCTO-
CTOWHCTBA U JOCTOMHCTBA
CTBa M HEJIO- | HEJOCTATKH. WHCTBA U He-
HEJOCTaTKHU. U HEeIO0CTaT-
CTaTKH. JOCTaTKH.
KH.
JloctaTouHo Ouensb rpa-
Na-4YK-1 He moxer
He nocratouno | rpamoTHO, MOTHO,
['pamortHO, IPaMOTHO,
IPaMOTHO, JIOTHYHO, JIOTUYHO,
TIOTHIHO, TIOTHHIHO, JIOTHIHO apryMeHTHPO apryMeHTH
apryMEeHTH- | apryMEHTHPO- ’ PryM p PryM
apryMEHTHUPO- | BaHO pOBaHO
pPOBaHHO BaHO
BaHO ¢dbopmupyer ¢dbopmupyer
bopmupyet chopMupOBaTh
dbopmupyer COOCTBEHHBIE | COOCTBEHHBIE
COOCTBEHHBIE | COOCTBEHHBIE
COOCTBEHHBIC | CYXJICHHS U CYXICHHS U
CYKICHHUS U | CY’KIEHUS U
CYXKICHHUS U OIICHKH. OLICHKH.
ornieHKkH. OT- | OLICHKH.
OLICHKU. Xopomo oT- beIcTpo oT-
nndaet ¢ak- | He ornuyaer
Cnabo otmnu- Jan4aeT JTUYaeT
TBI OT MHE- (bakThl OT
. . yaeT (paxThl (hakThI OT (bakThI OT
HUH, UHTEpP- | MHEHUH, . . .
. OT MHEHUH, MHEHUH, MHEHUH,
npeTanui, WHTEpIIpeTa-
. WHTEpIIpeTa- WHTEpIIpeTa- WHTEpIIpe-
OILICHOK U T.JI. | LIUH, . . o
IIUH, OIEHOK LU, TaIui,
B pacCykJie- | OLICHOK H T.J. B
U T.JI. B pac- OIICHOK | T.JI. B | OIIEHOK U T.JI.
HUSX IPYTHX | PACCYXICHUSIX
CYXKICHHSIX paccyXIeHHsIX | B
YYaCTHUKOB | IPYTHX i X ACCVIKILE
JEeSITeNIbHO- Y4aCTHUKOB APYT APYT paccysiL
Y4aCTHUKOB Y4aCTHUKOB HUSX IPYTHX
CTH JIESITSIIBHOCTH
JESITCIIBHOCTH | NCSTCIIbHOCTH | YYACTHHUKOB




N-5YK-1 He Moker Cnabo ompe- Xopor1o YcnentHo
Omnpenensier OTIPEIeTHTS JensieT U oTpenenser orpenenserT
M OUCHHMBACT | ' 1oy OIICHUBAET Y OIICHUBACT U OLICHUBACT
IOCJIICACTBHUA MOCJICICTBHSI IIOCIICACTBU A IIOCIICACTBUA IIOCIICACTBUS
BOSMOXKHBIX | 5yt o5k hpix BO3MOJKHBIX BO3MOJKHBIX BO3MOJKHBIX
PemeHnH 33- | noyiepyiy 3a- | PCIUCHHH pelieHuil 3a- | peleHui
Jauu e 3aj1auu. Jlauu. 3ajauu.
OIIK-1.
Criocoben
pemarp
TUITIOBBIC
3a7a9u
N/I-1loonk-1 VYenemHo
npodeccu- He moxer uc- | Cnabo uc- Xopoio uc-
. Hcnons3yer HCIIONIB3YET
OHAJIBHOM M0JIb30BaTh MOJI3YET OC- | MOJIb3YET OC-
OCHOBHBIC OCHOBHBIC
JACATCIIb- OCHOBHBIC 3a- HOBHBIC 3aKO- HOBHBIC 3aKO-
3aKOHBI 3aKOHBI
HOCTH Ha KOHBI ecTe- HBI eCTe- HBI ecTe-
€CTECTBEH- €CTECTBCH-
OCHOBE CTBEHHOHA- CTBEHHOHA- CTBEHHOHA-
o HOHAaY4YHBIX HOHAaY4YHBIX
3HaHU YUYHBIX JTUC- YUYHBIX JTUC- YUYHBIX JTUC-
JUCIUTUTAH JTMCIUTUINH
OCHOBHBIX OUITIUH JJI1 OUITIUH JJI1 OUIIIWH OJI
AJid peIICHUA AJId pCUICHUA
3aKOHOB peuieHus peLieHus peuieHus
CTaHJAPTHBIX CTaHJApTHBIX
MareMaTu- CTaHJApPTHBIX CTaHJApTHBIX CTaHJAPTHBIX
3ama4 B CO- 3ajad B CO-
YECKUX U 3aja4 B COOT- | 3aJa4 B COOT- | 3a/1a4 B COOT-
OTBETCTBHUH C OTBETCTBHH
€CTC- BCTCTBUU C BCTCTBUU C BCTCTBUU C
HarpaBJIeH- C HampaB-
CTBEHHBIX HANpaBJICHHO- | HANIPABJICHHO- | HANPaBJICHHO-
HOCTBIO JICHHOCTBIO
HayK C cThIO TIpoec- | CThIO podec- | CThIO mpodec-
npodeccuo- o o o npodeccro-
pUMeHe- N CHOHAJIbHOM CHOHAJIbHOM CHOHAJIbHOM N
HaJIbHON  JIe- HaJIbHOI Jie-
HUEM UH- NCATCIIBHOCTHU NCATCIIBHOCTHU ACATCIIbHOCTHU
ATCIIBbHOCTHU ATCIIBHOCTHU
dopmanu-
OH-
HO-KOMMYH
HKaIlUOH-
HBIX TEX-
HOJIOTHI
OIIK - 5.
Cnocoben
Ycnemno
y4acTBO- N -1oonk-5 Xopo1o Mo-
He moxer Cnabo Moxer MOXET
BaThb B y‘-IaCTByeT B JKET y4acCTBO-
y4aCTBOBAaTh B | YUaCTBOBAaThb B Y4acTBOBAThH
npoBejie- JKCIEepH- BaTh B JKCIIE-
HKCHEPUMEH- | IKCIEPUMEH- B OKCIIEpH-
HHUU DKC- MCHTAJIbHBIX PUMCHTAJIb-
TAJIBHBIX UC- TAJIBHBIX UC- MCHTAJIbHBIX
HIepUMEH- UccIe0Ba- HBIX UCCIIEI0-
CIIC/IOBAaHUSIX | CIIEIOBAHUIX ucciea0Ba-
TaJIbHBIX HUSAX DJICK- BAHUAX DJICK-
AIEKTPO0OO- AIEKTPO0OO- HUSX DJICK-
uccieno- TpooOopy- TpooOOpyI0-
o PY/ZIOBaHUS U | Py/ZOBaHUS U TpooOopy-
BAaHUU B JOBAaHUA U BaHUA U
CPEZICTB aBTO- | CPEICTB aBTO- JIOBaHUS
npodeccu- | CpescTB aB- CPEJICTB aBTO-
. MaTH3aIlx MaTu3aIu CPEICTB aB-
OHAJIBHOU TOMAaTHU3allnuu MaTu3sanun
TOMAaTHU3allunun
JIeATelb-

HOCTH




B pe3ynbraTe 0CBOCHUS TUCHUIUIMHBI 00yYarOIHICs TOIKEH:

3HaTh:

— OCHOBHBIE ITIOHATHUS CONIPOTUBIICHUS MaTEPUAJIOB;

— METO/Ibl pacyeTa 3JIEMEHTOB KOHCTPYKLIMM HA IPOYHOCTD U KECTKOCTD B YCIOBHSX
CJIOKHOTO Harpy»KeHUs IIPU CTATUYCKOM M YAAPHOM IIPUJIOKEHUN HAarpy30K, pacdyeTa
TOHKOCTEHHBIX 000JI04€K BpallleHus 110 0e3MOMEHTHON TEOpUH, pacueTa CTepKHEH Ha
YCTOWYUBOCTB, pacueTa JBHKYIIUXCS C YCKOPEHUEM 3JIMEHTOB KOHCTPYKIIMM, pacyeTa Ha
BBIHOCJIMBOCTb M pacueTa Mo Hecylled criocoOHOCTH;

- OCHOBHBIE YPABHEHUS JTMHEHHON TEOPUH YIIPYTOCTH

MeTOABI cOopa U aHATM3a UCXOIHBIX JaHHBIX JJIS pacueTa U IPOSKTHPOBAHUS

YMmers:

— TPOU3BOJUTH PACUETHl HA IPOYHOCTH U JKECTKOCTh CTEPKHEN U CTEPIKHEBBIX CUCTEM IIPH
PacTsKEHUU-CKATUH, CABUIE, KPYYEHUH, U3TUOE U CII0KHOM Harpy>K€HUU MpU cTaThye-
CKOM M yJJapHOM IIPHJIOKEHUH Harpy30kK, pacdeTbl TOHKOCTEHHBIX 000JI0YEK BpallleH s 110
0Ee3MOMEHTHOM TEOPHH, PACUEThl CTEP)KHEH HAa yCTOMYUBOCTD, pAaCUeT JBIKYIIUXCS C
YCKOPEHHUEM 2JIEMEHTOB KOHCTPYKLIUM, pacdeT Ha BBIHOCIMBOCTD U pacyeT 110 HeCyllen
CIIOCOOHOCTH;

— OIIPCACIIATH ,He(1)0pMaI_II/II/I W HAIIPAKCHUSA, UCIIOJIb3 YL OBM u COBPCMCHHBIC IIPUKIIAJIHBIC
nporpamMmmsal, ONPCACIIATL OINTUMAJIBHBIC ITapaMETpPbl CUCTCMbI IIPW U3MCHCHUW OJHOI'O
HJIA HECCKOJIBKHX IMapaMCTpPOB

— OCYIIECTBJISITH COOp M aHAJIW3 UCXOIHBIX JaHHBIX JJI pacyeTa U MPOCKTUPOBAHUS.
Bnaners:
—  CIOCOOHOCTBIO OCYIIECTBIISATH COOP M aHAJIM3 MCXOJHBIX NAHHBIX /IS pacyeTa U Mpo-
E€KTUPOBAHHS,
— 001aiaTh TOTOBHOCTBIO K YUACTHIO B TPOESKTUPOBAHUH TEXHUUYECKUX CPE/ICTB;
— CHOCOOHOCTBIO HCIONB30BaTh WHGOPMAIMOHHBIE TEXHOJOTHH TpPU MPOSKTUPOBAHUU
MaIIiH
— HaBBIKAMH B MPOSKTUPOBAHUU HOBON TEXHUKU U TEXHOIIOTUH;
CHOCOOHOCTBIO K HCIOJIh30BAaHUIO OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUYHBIX TUCIUIUINH B
poeCCHOHAIBHON JEATEIHHOCTH;
- CIIOCOOHOCTHIO pelIaTh MH)KEHEPHBIE 33[]a4M C MCIIOJb30BAaHHEM OCHOBHBIX 3aKOHOB Me-
XaHUKH, SJICKTPOTEXHUKH, TUJIPABINKH, TEPMOJIMHAMUKYU U TETIIOMAacCOOOMEHa;
- CIIOCOOHOCTBIO OCYIIECTBIATH COOp M aHANU3 UCXOIHBIX JaHHBIX JJIS pacuera U MPOeKTH-
poBaHus;
— TOTOBHOCTBIO K YUACTHUIO B IIPOCKTUPOBAHNN HOBOMW TEXHHUKH U TEXHOJIOTHH.

3.1. Marpuua cooTHeceHHsI TeM/Pa3aesi0B JUCUUILIMHBI (MO1YJISI) U
(popmupyembix B HUX 0011en1po(eCCHOHAIBHBIX U MPO(eCcCHOHATBLHBIX

KOMIIeTeHIIU I
Kommeren- Y ob1ree Koanye-
1075051 CTBO KOMIIETEHLINI
TeMsbl, pa3zienbl AUCUUTUIAHBI ol w
bla | X
SE|E
o| O
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+
w

+
+
+
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Paznen 2 CnoxxHOe CONpOTHUBIIEHUE




4. CTpyKTYypa " coliepKaHne TUCHUUILTHHbI

OO11ast TPYA0EMKOCTh JUCIUILIMHBI COCTABIIACT 6 3aueTHBIX eaquHMIb (216 akad. daca).

4.1. O6mas Tpya0éMKOCTh TUCHMILTHHBI

KonunuecTBO ak. yacos

Bcerono | mo ouHoi 110 OYHOU 10 3204HOU
Buner 3anasTaii OYHOM dbopme dbopme dbopme
dhopme oOydeHust | oOydeHus oOy4eHus
oboyuenust | (2 cemectp) | (3 cemectp) | (2 kypc)
OO011ast TPYI0EMKOCTD JTUCIUTLTAHBI 216 108 108 216
KonTaktHas pabota oOy4aromuxcs ¢ 78 42 36 18
Mpero1aBaTesieM
AyIHATOpPHEIC 3aHATHS, B T.4.: 78 42 36 18
Jlexuun 26 14 12 6
71a00paTOPHBIC 3aHATHUS 28 28 - -
IIpakTHueckue 3aHATHS 24 24 12
CamocrosiTenbpHas paboTa, B T.4.: 102 66 36 189
npopaboTka y4yeOHOro Marepua-
Ja 1Mo JAUCUUILINHE (KOHCIIEKTOB 34 19 15 63
JICKITUH, Y9eOHUKOB, MaTepUAJIOB
CETEBBIX PECYpPCOB)
BBHITIOJTHCHUE  WHIMBHTyaIbHBIX 34 99 12 63
3aJJaHUN
MOJITOTOBKA K TECTUPOBAHUIO 34 25 9 63
KonTtpop 36 - 36 9
Pacuer- Pacuer-
By HTOroBOro KOHTPOJIS HO-Tpaud | HO-Tpapude DK3aMen
eckas pa- ckas pabo-
0ota, 3auer | Ta, IK3aMeH
4.2 Jlekuunu
O6beM B ak. yacax
. | ouHas 3aouHas | Dopmupyemsble
Ne | Pazpen nucuunianHbl (MOAYIS), TEMBbI JTEKIUI (bopma (bopma KOMITETOHITIH
o0y4yeHust| oOy4eHus
Paspnen 1 IIpocToe conporuBienune
1 | Tema 1.1 Benenue 2 1 VYK-1, OIIK-1,
OI1K-5
2 | Tema 1.2 llenTpasibHOE pacTsHKEHHE- CHKATHE 2 1 VYK-1, OIIK-1,
OI1K-5




O6beM B ak. yacax
No  |Paznmen auciUIuMHbBI (MOTYIISI), TEMBI JICKITUN otHad 3aoumas | POpMHpyeMmbie
dbopma dbopma KOMIIETEHIINHU
o0y4yeHust| oOy4eHus
3 | Tema 1.3 CoBur 2 VYK-1, OIIK-1,
OIIK-5
4 | Tema 1.4 I'eoMeTpHUECKHE XaPAKTECPHUCTUKH 2 1 YK-1, OIIK-1,
ceueHui OIIK-5
5 | Tema 1.5 [Ipsimoit monepedHblii n3rud 2 1 VK-1, OIIK-1,
OIIK-5
6 | Tema 1.6 Kpyuenue 1 VK-1, OIIK-1,
OIIK-5
7 | Tema 1.7 Kocoit wu3rud, BHEIEHTPEHHOE 2 VYK-1, OIIK-1,
pacTshDKeHUe OIIK-5
8 | Tema 1.8 DieMeHTHI palMOHAIBHOTO TPO- 2 YK-1, OIIK-1,
E€KTUPOBAHUS OIIK-5
Paznien 2 CnoxHoe CONPOTUBJICHUE
9 | Tema2.1CtaTu4ecku OIpPEICTHUMbIC CTPEXK- 2 1 YK-1, OIIK-1,
HEBBIC CUCTEMBI OIIK-5
10 | Tema2.2 Pacuer cTaTM4yeckd HEONPEICIIH- 2 VK-1, OIIK-1,
MBIX CUCTEM METOIOM CHII OIIK-5
11 | Tema2.3 Hanpspxernoe u 1e(OpMHPOBAHHOE 2 YK-1, OIIK-1,
COCTOSIHME B TOUYKE Teja OIIK-5
12 | Tema2.4Pacuer 1o TeOpUsIM MPOYHOCTH 2 YK-1, OIIK-1,
OIIK-5
13 | Tema2.5 Pacuer O€3MOMEHTHBLIX O0OJIOYEK 1 VK-1, OIIK-1,
BpaIieHus OIIK-5
14 | Tema2.6 YCTOWYMBOCTh CTEPKHEH 1 1 VK-1, OIIK-1,
OIIK-5
15 | Tema2.7 [IpomonbHO-TIOTIEPEYHBINA U3THO 1 YK-1, OIIK-1,
OIIK-5
Hroro 26 6
4.3. IlpakTyeckue 3aHATUSA
OobmbemM B ak.yacax
dopmupye-
Ne HaumeHnoBanue 3aHsATHS MPIC KOMITE-
OYHast 3a09HAs TeHIUN
dhopma dbopma
oOyueHust | oOyue-
HUS
Pa3znen 2 CinoxHoe cOnpoTUBIEHUE
1 Tema 2.1 CraTtudecku onpeneanumble CTPeXk- YK-1,
HEBBIE CUCTEMBI 4 2 OIIK-1,
OI1K-5
2 Tema 2.2 PacueT cTaTU4eCKH HEONPEIECTUMbIX VK-1,
CHUCTEM METOIOM CHII 4 2 OIIK-1,
OI1K-5




3 Tema 2.3 Pacuetr 6€3MOMEHTHBIX 000JI04YEK YK-1,
BpallleHUs 4 2 OIIK-1,
OIIK-5
4 Tema 2.4 YcToi4MBOCTb CTEpAKHEH VK-1,
4 2 OIIK-1,
OIIK-5
5 Tewma 2.5 IIpogosbHO-TIONIEPEYHBII U3THO YK-1,
4 2 OIIK-1,
OIIK-5
6 Tema 2.6 Yuap VK-1,
4 2 OIIK-1,
OIIK-5
NTOI'O 24 12
4.4. JlabopaTopHblie padoThI
OObeM B ak.
= qgacax
=
£ s | £ |mn 6 D
S HaumeHnoBanue 3aHITHS 28 &5 CHOMB3YEMOT 0DOPY- OPMHPYCEMBIC
o o B _3 = JIOBaHHE KOMITETCHIIU U
=S S Ll o9
g e £
ol = \Q = O
-z £ ol 20
° | &
Paznen 1 IIpoctoe conpoTuBiieHre
1 Tema 1.1 LlenTpansHoe 4 - Pa3pbiBHas manimHa VK-1, OIIK-1,
pacTsKEHUE- CKATHE OIIK-5
2 Tema 1.2 CnBur 4 - | PaspeiBHas MamimHa VK-1, OIIK-1,
OIIK-5
3 Tema 1.3 I'eomeTpuyeckue 4 - YcranoBKka aJ1s onpe- VK-1, OIIK-1,
XapaKTePUCTHKU CeUEHUM nenenus uentpa tsxke- | OIIK-5
CTH IUIOCKUX (puryp
TMt 04M
4 | Tewma 1.4 Ilpsmoii nome- 4 - | YcraHoBKa Juis ompe- VK-1, OTIK-1,
peuHbIit H3ruod JIEJICHUS] JIMHENHBIX U OIIK-5
YTJIOBBIX ITEpEMENICHUN
MOTIEPEYHBIX CEYCHUI
CTaTUYECKU OTPEIeHn-
moii 6anku TMt 12M
5 Tema 1.5 Kpyuenne 6 - | Ycranoska mig 6aman- | YK-1, OIIK-1,
cupoBku Ten Bpamenust | OIIK-5
TMt 05M
6 Tema 1.6 Kocoii uzruo, 6 - VYcranoBka 115 onpe- VK-1, OIIK-1,
BHELIEHTPEHHOE PaCTsKEHUE nenenust mporuoos npu | OIIK-5
kocom u3ruoe TMr 13M
Hroro 28 |-

4.5. CamocrosiTesibHast padoTa 00y4arouuxcs

Paznen (Tema) nuCIMTUIMHBI |

Bug camocrosrensHON |

O0BeM ak. yacoB




paboThl 3a04Has
ouHast popma
o0ydeHus (opma oby-
YeHUSI

npopaboTka y4yeOHOro mare-

puana no AUCHUILIUHE (KOH-

CIICKTOB JICKIIUH, YUCOHUKOB, 17 32
Pazgen 1 Ilpoctoe compoTuB- | MAaTEPHATIOB CETEBBIX PECYp-
JICHUE COB)

BBINOJHEHUE  HHIMBUYATIb- 17 32

HBIX 33J]aHUI

MOATOTOBKA K TECTUPOBAHUIO 17 32
Paznen 2 CnoxkxHoe conmpoTuB- | mpopaboTka y4eOHOro mare-
JIeHue puana 1no AUCUMILIMHE (KOH-

CIEKTOB JICKIIUH, YUeOHUKOB, 17 31

MaTEpHUaJIOB CETEBBIX pPecyp-

COB)

BBITIOJHCHUE  MHIIBAYATIb- 17 31

HBIX 3aJJaHUI

MOJITOTOBKA K TECTUPOBAHUIO 17 31
Htoro 102 189

[Tepeuens y4eOHO-METOAMUYECKOTO OOCCIICUCHHS JUISI CaMOCTOSITEIIHON paboThl 1O
JTUCIUIUIAHE (MOAYIIO):

1. AbpocumoB A.I'. ConporuBieHne marepuanoB. Y4yeOHoe nocodue. B 2-x gactsax. Mu-
gypuHck: U3a-so Muuypunckuitl’AY, 2017. - 117 c.
2. HcnipiTanne 00pasiioB U3 IIACTUIECKOTO U XPYITKOTO MaTEpUAIOB Ha pacTshkeHne. Me-

TOJIMYECKHE YKa3aHUS K BBIITOJIHEHHIO Ja00paTOpHOI paboThl o AuciumiInHe «ConpoTHBIEHHE
MmatepuanoB»/A.I". AGpocumoB - Muaypunck: M3a-Bo Muuypunckuitl' AY , 2017. - 19 c.

3. Onpenenenue TMHEHHBIX U YTTIOBBIX EPEMEIIEHHUH MONEPEUHBIX CEYEHUH CTaTHUECKU
onpeaenuMoi 6anku. Meronnyeckue yka3aHus K BBIIOJIHEHUIO JaOOpaTOpHOM paboThI 1O AUC-
numinHe «ConpoTtusienue Matepuanony/A.I'. A6pocumos - Muuypunck: U31-8o Muuypus-
ckuil'AY, 2016. - 30 c.

4. Onpenenenue nporuOoOB Npu KOCOM U3rude. Meroauueckue ykazaHus K BbI-ITOJTHEHUIO
nabopatopHoi paboThl o aucuuIuinHe «ConpoTuBieHne MatepuanoBy/A.I". AGpocuMoB -
Muuypunck: U3a-so Muuypunckuitl' AY, 2016.- 15 c.

4.6. BoinoJiHeHUe pacyeTHO-Tpaduyeckoii paGoThl

3amaueit pacueTHO-TpaduUecKoil paboThI ABISETCS pa3BUTHE HABBIKOB CAMOCTOSITEIHLHOMN
TBOPYECKON palOoThI, 3aKpEeIUICHUE U YIIIyOJeHHE 3HaHHM, MOITYYEHHBIX 3a BpeMs TeOopeTHue-
CKOT'0 00Y4€HHsI, UCTIOIb30BAHUE BCEX ITUX 3HAHUU JUIS pEIICHUS] HEKOTOPhIX WHKEHEPHBIX 3a-
nad. BeIMonHAS KypcoByr pabOTy NMPOEKT, OOy4aroIIMHCS JOJKEH HAYYHUThCS IOJIb30BAThHCS
NEPUOINYECKOI JTUTEpaTypoil MO CHEeNMaTbHOCTH, CIpaBouHOM smTepatypoit, OCTamu, Tab-
JMIIAMU, HOMOTpaMMaMH, TOA00paTh JIUTEPATypy 110 COOTBETCTBYIOIIEMY BOIIPOCY.

PacuerHo-Tpaduueckass paboTa mpeanosaraeT MPOEKTUPOBAHUE OOYYAIOUIUMHCSA TeEX-
HOJIOTHYECKOM CXEMBbl CTaIUM IOITY4EHHUS MPOAYKTOB XMMHKO-(apMaleBTHUECKUX WU OHO-
TEXHOJIOTUYECKUX MPOU3BO/ICTB, BHIIIOJHEHUE PACUETOB MAaTEPUAIBHOTO U TEIJIOBOIO OaJlaHCOB
IIPOLIECCOB.
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3ajaHne Ha pacyeTHO-TpaPUIECKy0 pabOTy BBIJAETCS KaKIOMY 00yJaromeMycst WHIU-
BHJyaJIbHO B Haudayle ceMecTpa. OHO BKJIIOYAET Ha3BAHUE TEMBI, BBIXOJHBIC TAaHHBIE HA IIPOEK-
THUPOBaHHUE (MOIHOCTH, CBEACHUS 00 MCIOIB3YEMOM CHIPbE, CIIOCO0 MONydeHus, TpeOoBaHUS K
Ka4yecTBY IOTOBOHM mHpoayKuuu). /laHHBIMM Ha NPOEKTHMPOBAHUE MOTYT SIBJIATHCS MaTepUallbl
IIPOM3BOJICTBEHHON MpaKTUKU. BrinonHenue 3ananus pa3ouro Ha 10 3TanoB B COOTBETCTBUU C
IIOCJIEZ0BATEIBHOCTRIO U3Y4YEeHHs MaTepuana Kypca. CpoKHM BBIIIOJHEHUS JTAllOB OTPAXECHBI B
KaJIEHAApHOM IUIaHE U3y4eHUs AUCUUILUIMHBL. [IpoBepka U OlleHKa BBINOJIHEHUS Ka)X10ro 3Tana
OCYILIECTBIIAETCS MPENOJABATEIEM Ha IPAKTUYECKUX 3aHATUAX U KOHCYJIbTALUAX.

Coneprkanue pas3ziesioB KypcoBOi pabOThI:

KypcoBast paboTa COCTOUT U3 MOSICHUTENBHOM 3aUCKU U rpa)uuecKoil yacTH.

[TosicHuTenpHas 3anMcKa JOHKHA COJIEPKaTh CIEAYIOIINE Pa3/Ieibl:

-BBEIICHMUE;

-TeXHUKO-3KOHOMUYECKOe 000CHOBaHME (KpaTKasi XapaKTePUCTUKA ChIPhS U MPOAYKIUH,
BBIOOp M OMMCAaHUE TEXHOJIIOTUYECKOM CXeMBbI);

-TeopeTHUeCcKas 4acTh ((PU3UKO-XMMHUYECKHE OCHOBHI Tpoliecca 1 000CHOBaHUE MPOEK-
TUPYEMOI'0 TEXHOJIOIMYECKOI'0 PEXKUMA);

-MaTepHUAIIbHBIN PacyeT;

-annapaTypHbIi pacyer;

-TEIJIOBOM pacyer;

-CIIMCOK MCIIOJIb30BaHHBIX UCTOYHHUKOB.

I'paduueckas 4acTh NMPEACTABISIETCS TEXHOJIOTHUECKOW CXEMOH CTauH, anmapaTypHOM
CXEMOH MPOEKTUPYEMOTO OTAEICHUS.

OmneyaTku, ONTUCKH U rpaduuecKre HETOYHOCTH, OOHAPYKEHHBIE B IIPOLIECCE BHITOITHEHUS
paloThI, TOMYCKAeTCs UCIPABIIATh 3aKPALIMBAHUEM TEKCTOBBIM KOPPEKTOPOM U HAaHECEHUEM Ha
TOM K€ MECTE UCITPABJIICHHOTO TeKCTa (TpaduKm).

[ToBpexxaeHus TUCTOB, IOMAapKU U CIIEAbl HE MOJIHOCTBIO YAAJIEHHOIO MPEKHEr0 TEKCTa
(pucynka) He nomyckaercs. O0beM OCHOBHOM YacTH paboOThl — MPUOIM3UTENbHO 5-15 cTpaHuil.
O0mwem 3aximtoueHus 1 ctpaHuna.

Hywmepanus crpanul 1oykHa ObITh CKBO3HOMW: NIEPBOM CTPaHUIIEH SBIISETCS TUTYJIbHBIN
JIUCT, BTOPOU — COAEpKAaHUE, TPEThEH — OTBETHI Ha BONpOochl. HoMep cTpaHMIbI TPOCTABIIAIOT B
npaBoM BepxHeM yriy. Ha crpanuie 1 (TUTYIbHBIN TUCT) HOMEP HE CTaBsIT.

4.7. BplnoJHeHHEe KOHTPOJbHONH PpadoThl 00y4YAOIIMMHUCH 3204HOI
(opmbI

[IpuctynaTh K BBITOJHEHUIO KOHTPOJILHON pabOThl HEOOXOAUMO MOCIE U3YyUCHHUST MaTe-
pHaia 1o JUTepaTypHbIM UCTOYHHKAM, yOSTUBIIUCH ITyTEM OTBETOB Ha BOIPOCHI Ul CAMOIPO-
BEPKU, YTO MaTEpUaj TEMBI YCBOEH.

BeImosHeHne KOHTPOJIBHOTO 3aJaHusl CIIOCOOCTBYET 3aKpEIUICHHWIO 3HAHWW MpPU CaMo-
CTOSATEIBHOM M3YUEHUHU Kypca, a TakKe BbIpaOaThIBAE€T HaBBIKM B pabOTe MPH PaCCMOTPEHUU U
OITMCAHUH HETAaTHBHBIX (DAaKTOPOB.

Conepxanre KOHTPOJbHON paboThl. CTpyKTypa pabOTHI BKIIOYAET B CEOs CICAYIOIINE
OCHOBHBIE JIEMEHTBHI B TIOPSAKE UX PACTIONOKEHHS:

- TUTYJIbHBIN JIUCT;

- COJIEpXKAHUE;

- BBEJICHHE;

- OCHOBHAs 4acTh (OTBETHI Ha BOIIPOCHI 3aJJaHUs COTJIACHO BapHAaHTA);

- 3aKITIOYCHHE;

- CIIMCOK HCTIOJIb30BaHHBIX UCTOYHUKOB.

TuTynbHBIA JTUCT JOJDKEH COJEpXKaTh CBEAEHHUS O 00pa30oBaTEIbHOM YUPEXKJIEHUU, UH-
CTUTYTE U Kaeapsl, TJe BBIOIHEHAa KOHTPOJIbHAS padoTa u HH(pOpMaIus 0 00ydJaromemMcs BbI-
MOJTHHUBILIETO KOHTPOJIbHOE 3a/1aHue. Ha TUTYIIbHOM JHcTe 00yUJarONIMACs CTAaBUT CBOTO MTOJIITUCH.
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Bo BBeneHuu GopmynupyeTcst OCHOBHBIE MOHSTHS, MECTO U 3HAaYEHHE U3y4yaeMol auc-
LUIUIMHBI B paboTe NpeIIpusaTHil JaHHOM 0Tpaciiy, a TakKe B HAyKe U IIPAKTHUKE.

B ocHOBHOI1 yacTu u3naraeTcst MaTepHal 1o TeMe KOHTPOJIbHBIX 3aaHUi, BEIOPAHHBIX 110
3aJJaHUI0 COIVIACHO coOcTBeHHOro BapuaHTa. CozepikaHue paboThl JOJKHO PAcKpbIBATh TEMY
3aJ1aHusl.

B 3akiroueHnn npuBoIATCS 0000IIEHHBIE UTOTH, OTPAXKAIOTCS PE3YIbTAT BBIIOIHEHHBIX
KOHTPOJIbHBIX 3a/IaHUi, IPEUIOKEHUSI U PEKOMEHIALIMU 110 UCIIOJIb30BAHUIO MOJIyYEHHBIX 3Ha-
HUH B U3y4EHHUH MTOCIEAYIOIUX JUCIUIUIMH, a TAKXKe UX IPUMEHEHHUE B IIPOU3BO/ICTBE.

TekcT KOHTPOJIbHOM PAabOTHI MOYKHO OTHECTH K TEKCTOBBIM JOKyMeHTaM. CorjacHo
I'OCT 2.105-95 "ECKJI. O6mme tpeboBanus Kk TeKcToBbIM gokymeHTaM" u ['OCT 2.106-96
"ECK/I. TexcToBble JOKYMEHTBI" TEKCTOBBIE JOKYMEHTHI MOAPA3EISIIOTCS Ha TOKYMEHTHI, CO-
JiepKaliie B OCHOBHOM CIUIOIIHOM TEKCT (TEXHMYECKHE ONHCAHMsI, PAacyeThl, MOSICHUTEIbHbIE
3aIUCKU, UHCTPYKIMU U T.I1.), U TEKCT, pa3OuTHI Ha Tpadsl (cnenudukanuu, BeIOMOCTH, Tad-
JIIIBI U T.11.).

Ecnu xoHTpoJsIbHAs paboTa BBINNOJIHAETCA Ha KOMIBIOTEPE, TO TEKCT M3JIAaraloT Ha OJHON
cTopoHe yiucta popmara A4 ¢ ocTaBiIeHHUEM IOJIeH ¢ JieBOH cTopoHbl 30 MM, ¢ TIpaBoi 15 MM,
cBepxy U cHu3y no 20 mM. Eciu BeInonHseTcs OT pykH, TO JOIYyCKaeTcsl HamucaHue padoThl B
OOBIYHOM TETPaau UMEIOIIYI0 pa30UBKY — KJIETOUKA.

[Tpu odopmiteHnN KOHTPOIBHON pabOT C MPUMEHEHHEM KOMITBIOTEPHON TEXHUKH HaOOp
TEKCTa MOYKHO ocyiiecTBIATh mpudTom "TimesNewRoman" pasmepom 14 ¢ untepBaiom 1,5.

JlonmyckaeTcsi KOMPOBaHUE PUCYHKOB M3 KHHUT. PUCYHKH JOJDKHBI OBITh M300pa)KECHBI
YETKO, XKeJIaTeJIbHO OTPEIaKTHPOBAHHbIC B MPOrpaMMHbIX npoaykrax CorelDraw, Photoshop.

OmneyaTku, ONTUCKH U rpadUuecKrue HETOYHOCTH, 0OHAPYKEHHBIE B IPOLIECCE BHITOTHEHHS
paloThI, TOMYCKAeTCs UCIPABIIATh 3aKPALIMBAHUEM TEKCTOBBIM KOPPEKTOPOM U HAaHECEHUEM Ha
TOM K€ MECTE UCITPABJIICHHOTO TeKCTa (TpaduKm).

[ToBpexxeHMs TUCTOB, IOMApKU U CJelbl HE MOJHOCThIO YAAJIEHHOTO MPEKHEro TeKCTa
(pucynka) He nomyckaercs. O0beM OCHOBHOM 4acTH pabOThl — MPUOIM3UTENBbHO 5-15 cTpaHuil.
O0mwem 3aximtoueHus 1 ctpaHuna.

Hywmepanus crpanul 1oykHa ObITh CKBO3HOMW: NIEPBOM CTPaHUIIEH SBIISETCS TUTYJIbHBIN
JIUCT, BTOPOU — COAEpKAHUE, TPEThEH — OTBETHI Ha BONpochl. HoMep cTpaHMIIbI IPOCTABIIAIOT B
npaBoM BepxHeM yriy. Ha crpanuiie 1 (TUTYJIbHBIN JUCT) HOMEp HE CTaBAT.

Ilepeuenp BonpocoB Jutst 0Oyuaromuxcs 3a04Hoil popmel o HanpasieHuto 35.03.06

ATponH)XeHEepHs TUCLUUIUIMHBI IPEICTABIECH B METOJUYECKUX YKa3aHUAX 110

BBITIOJTHEHUIO KOHTPOJIBHOM pabOTHI.

4.8. Conep:kaHue TeM JUCHMILTHHbBI

Paszgen 1 IIpocroe conpoTtuBieHue
Tema 1.1Bsedenue

[lenp Kypca CONpPOTHBIIEHHWE MaTEpUANIOB, MECTO Kypca CpeAu IPYIHX AUCIMILIUH.
Kparkwuii ucropuueckuit 0630p. OcHOBHBIE orpeiesieHus. PeanbHblil 00bEKT - pacueTHas cxema.
Knaccudukanus ten no reomerpuueckumM mnapamerpam. Knaccubukanus BHemHux cuil. ['umo-
TE€3bI 0 CBOMCTBAaX MaTepuana. OnopHble yCTpoOMCTBa.

Buytpennue cuiibl. HampsikeHus, HOpMaiabHOE U KacaTesIbHOE HaNpsHKEHUs, TIOHATHE O
HaNpsHKEHHOM COCTOSIHUM B Touke. Metosa ceueHuil. BHyTpeHHue cunoBble (akTopsl B MOIIe-
PEYHOM CEUEHUU CTEPIKHS U COOTBETCTBYIOIINE UM BUIBI AePOpMaIiHii.

[TpyHIMIT HEU3MEHAEMOCTH HAa4YaJIbHBIX pa3MepoB. [IpMHIMI HE3aBUCUMOCTH AEHCTBUS
cun. [Ipnanmn Cen-Benana.

Temal.2 [Jenmpanvroe pacmsadiceHue-cocamue npamo20 CImepICHs
BHyTpennue cuioBbie (hakTOphl B CTEPHKHE MPHU LIEHTPATHHOM PACTSKEHUH-
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cxatun. HopmanbHas cuina, nudepeHnuanbHas 3aBUICUMOCTb €€ OT BHEIIHEH Harpy3KH,
HOpMaJIbHbIE HAIPSKEHUS B IIONIEPEYHbIX ceUeHUAX. | mnoresa miockux ceueHuid. [IpogonbHele u
nonepeunsie aedopmarnum, kodppunuent [lyaccona. 3akon ['yka mpu OZHOOCHOM pacTsKe-
HuM-cxatuu. [lepemenieHust HONEpeYHbIX CEYEHNH CTepkKHs U ero yanuHeHue. [lorennuanbHas
sHeprus Aedopmarum.

TexHuka HOCTPOEHMs SHIOP B CTEP)KHE IPU CUIOBOM HArpyKEHUH, HCIOJIb30BaHHE
Qg QepeHIranbHbIX 3aBUCHIMOCTEH.

CraTuuecku omnpenenvMble M CTATHUECKH HEOIpelelMMble 3aJadyd  Ha  pac-
TSOKEHHE-CXKaTHE.

HanpskeHns: B HAKJIIOHHBIX CEUCHMSIX CTEPKHS NP PaCTsXKEHUHU-CXKATUH.

OKCHEpUMEHTAIILHOE ONPE/CIIEHNE MEXAaHMYECKUX XapaKTEpUCTUK MaTepuajoB IpH
LEHTPAJIbHOM pacTsHKeHUU-ckaThuu. IloHATHe O mon3yuectu, mHocieneiicTBUH, pelakcaluy,
JUIMTEJIBHOM IIPOYHOCTH.

Pacuer Ha mpoYHOCTH IO JIOMyCKaeMbIM HampspkeHusM. HopmatuBHbIM ko3 duiment
3amaca MPOYHOCTH, YCJIOBUE IMPOYHOCTU. [IpoeKTHpOBOUHBINA pacyer, OompeiesieHue IIIoaan
nonepeyHoro ceueHust. OnpezaeneHue aonyckaeMoi Harpysku. [loBepouHslit pacuer, paxkTuye-
CKHMH 3armac IpOYHOCTH.

PacueT Ha )keCcTKOCTb. Y CJIOBUE KECTKOCTH.

Temal.3 Cosue

SBnenue capura. YucThlil cABUT. AHAIU3 HAPSDKEHHOTO COCTOSIHUA NpH caBure. CBA3b
MEX1y MOAYJISIMU YIPYIOCTH IEpPBOro M BTOporo ponaa u kodddumuenrom Ilyaccona. Iloren-
LUaJIbHast SHeprus n1edopMaluu Ipyu caBure. Pacuer 3eMeHTOB KOHCTPYKLIUI Ha Cpes.

Temal.4 I'eomempuueckue xapakmepucmuky nonepeuHvblx Ce4eHull CmepicHel

OcHoBHble onpenenenus. OOLe cBoiicTBa reoMeTpHUUEcKuX xapakrepuctuk. Cratuye-
CKHE MOMEHTHI TUTOCKOH (DUTYPBI, IEHTPAIBHBIE OCH, IIEHTP TSHKECTH.

M3MeHeHre MOMEHTOB MHEPLMHU IPH MapajuleIbHOM MEPEeHOCe U MOBOPOTE OCeil KOOp-
nuHat. ['1aBHbIE OCH U INIaBHbIE MOMEHTBI HHEPLMHA. MOMEHTHI HHEPIIUH NMPOCTHIX (QUTYD.

ANTOpUTM OINpeeeHus II1aBHbIX LIEHTPAJIBHBIX OCEH U BBIYMCIEHUS MOMEHTOB MHEPLIUU
JUIsL HE TOHKOCTEHHBIX cedeHH. OCOOEHHOCTH pacyueTa reOMEeTPHUUECKUX XapaKTEpUCTHK TOH-
KOCTEHHBIX CEYEHUI.

Temal.5 Ilpsamoii nonepeunsiii uzeud

Bunpsl u3ruba crepxxus. BHyrpennue cuioBblie dakTopsl U auddepeHnnanbHble 3aBUCH-
MOCTH TIpU IPSIMOM MONepeyHOM Hu3rube. TexHHKa MOCTPOEHHUS SIIOpP BHYTPEHHUX CHUJIOBBIX
(akTOpoB B OaIKax.

HopmanbHble HanpskeHus npu yuctoM u3rude. HopmanbHble U kacaTenbHbIE HaIpshKe-
HUS TP IPSIMOM TONEPEYHOM U3THOE.

KacarenbHble HanpskeHUs B Oalkax TOHKOCTEHHOIO IMONepeyHoro cedeHus. LlenTtp usz-
ruoa.

Pacuets! Ha npouHocTh npu n3rude. Kpurepuil pannoHaibHOCTH (OPMBI MOMEPEUHOTO
ceyeHHst OasKy 10 MPOYHOCTH.

[TorenuunanbHast sHeprus Aegopmaru OaiKku npu U3ruoe.

Omnpenenenue nepemeniennii npu u3ruode. Murerpuposanue nudQepeHnaab-HOro ypas-
HeHus ynpyrout mnHund. Meron Mopa. [Ipasuiio Bepemarnuna.

Pacuer Ha xecTkocTh. Bbruncienue Kod(QQHUIMEHTOB KECTKOCTH U MOJATIMBOCTHU JUIS
6anox. Kpurepuii panmonanbHOCTH (YOPMBI TONIEPEYHOTO CEYEHHUSI JKECTKOCTH.

Temal.6 Kpyuenue

BuyTpennue cuiioBbie pakTopsl Mpu kpydeHuu. Knaccudukaius nornepeuHblx ceueHui
CTEpKHEN.

Kpyuenune cTepKHs KpyIrjioro v KOJbLEBOTO MTONEPEYHBbIX ceueHn. KpyueHne crepkHen
Apyrux GOpM MOMEPEUHbIX CEYCHUN: TOHKOCTEHHOTO 3aMKHYTOT'0; CIUIOIIHOTO MPSIMOYTOJIBHOTO;



13

TOHKOCTEHHOTO OTKPBITOTO M COCTaBHOTO cedeHuil. O0oOmeHHbie GOopMynbl I pacdera
CTEP)KHEW Ha Kpy4YEHHUE.

Juddepennnanbable 1 HHTETPAITbHBIC 3aBUCUMOCTH ITPH KPYUEHUH, TEXHUKA TOCTPOCHHS
SMIOP VISl CTEPAKHSL.

PacudeTsl Ha MPOYHOCTH M KECTKOCTh MPH KpydeHUU. Kpurepun panmoHanbHOCTH (HOPMBI
MONIEPEYHBIX CEUEHUU MTPU KPYUEHHUH.

[TorennmanbHas sHeprus Aegopmanuu. Pacder UMIMHAPUYECKUX BHHTOBBIX MPYXKHUH
MaJjioro Iara.

Temal.7 Kocoti uzeub u eneyeHmpeHnoe pacmsaiceHue-coucamue npsamo20 Cmepi#CHsl

Kocoii u3ru6, HanpsbkeHre B IONEPEUHOM CEYeHHH, HelTpanbHast auHus. Onpenenenue
rnepemMelieHui. Pacuer Ha IpOYHOCTD U )KECTKOCTb.

OnpenenieHne HANPSYKEHUM TPU BHELEHTPEHHOM PACTSHKEHHHU-COKATHM, YPABHEHUE
HEUTpaAIbHOW JIMHUU, PO CEYCHMS, pacyeT Ha IPOYHOCTD.

Temal.8 Dnemenmvi payuoHaIbHO20 NPOEKMUPOBAHUSL NPOCMEUWUX CUCTEM

Kputepun paunonaibHOCTH cucTeMbl. Bo3Mo)kHbBIE TapaMeTpbl IPOEKTUPOBAHHUS.

PanmonansHoe MPOEKTUPOBAHME CHCTEM, DJIEMEHTBHI KOTOPBIX pabOTarOT Ha pacTsiKe-
HUe-cxkatue. ParuoHanbHbie GOPMBI CTATHYECKH OTPEACIMMBIX CTEP)KHEH C pacrpeeeHHON
Harpy3koil. PalmoHaiibHOE pacnpeeneHue )XeCTKOCTEN B CTEpKHAX CUCTEMBbl. PamnoHanbHas
IE€OMETpPHUsI CTEPIKHEBOI CUCTEMBI.

PanmonansHoe npoektupoBanue Oanok. PaBHonpounsie 6anku. PerynupoBanue mMakcu-
MaJbHOI'0 M3rHOAloLEro MOMEHTa B OajikaX M3MEHEHMEM >KECTKOCTH WJIM IOJIOKEHUS! OMOpBI,
Harpy3Kku u T.J.

Pa3nen 2 CnoxHble cONpOTUBIICHUS
Tema?2. 1 Cmamuyecku onpeodenumbvie CmepIiCHesble CUCTEMbL

[TpocTpaHcTBEHHBI Opyc Majioil KpUBU3HBI, BHYTPEHHHUE CHJIOBBIE (DaKTOPHI U Hampsi-
KCHHS B MTOTNIEPEYHBIX CEUCHUSX, MOTEHIMAlIbHAs SHeprus nedopmanuu, uHTerpan Mopa. Tumst
CTEPKHEBBIX CHCTEM.

OcobeHHOCTH pacueTa epeMeIeHui B IITOCKUX CTEPKHEBBIX cHcTeMax (paMax, pepmax,
KOMOMHHMPOBAHHBIX cHcTeMax) MeToaoM Mopa. OnpezneneHue B3auUMHBIX NEpEMELIEHUN cede-
HHUM.

Tema2.2Pacuem cmamuyecKu HeonpeoeiuMblX CIEPHCHEBbIX CUCEM MeMOOOM

cun

CBs3u. HeoOxoanMele U JIMIIHKAE CBI3M. DKBUBAJICHTHAs M OCHOBHas cucTeMbl. KaHo-
HUYECKHe ypaBHeHMs MeToja cwil. Koad¢uimenTsl kaHOHUYECKUX ypaBHeHUi. I'py3oBoe, enu-
HUYHBIE U cymMMapHoe cocTosiHus. [IpoBepka perieHusl.

Pacder mI0CKMX CTaTHYECKU HEONPEAEIUMBIX paM. PacKpbITue cTaTHYECKOW Heompese-
JIUMOCTHU PaM € 3aMKHYTBIM KOHTYPOM, YU€T BPE€3aHHBIX ILIAPHUPOB.

Hcnonb3oBanue npsiMoi 1 0OpaTHONW CUMMETPUH B paMax Ul PACKPBITUS CTaTHYECKOU
HEONPEEIMMOCTH.

Oco0GeHHOCTH MPUMEHEHHUS METOJ1a CUJI JUIS pacdyeTa CTaTHUECKH HEONpeIeTUMbIX 0alloK,
dhepM, KOMOMHUPOBAHHBIX CHCTEM.

[TpuMmeHeHne MeTo1a CUJT B TEMIIEPATYPHBIX 3a7auax.

Tema?2.3Hanpsiocennoe u deghpopmuposannoe cocmostue 8 mouke meid

HampsokeHHOE cocTosiHME B TOUKe Tena. TeH3op HanpsbkeHui. KoMmoHeHTs!

BEKTOPA MOJIHOTO HAIPSHKEHUS Ha MPOU3BOJIBHOM IIJIOMIA/IKE, TPOXOIAIIeH yepes JaHHYIO
Touky. [lonHOE, HOpManpHOE M KacaTeIbHOE HANpsIKEHUS Ha ATOW IUlomajake. I aBHBIE IUIO-
IIaJIKK U TJaBHbIe HanpspkeHus. OrnpeseneHne BeTUYUHbI TTaBHBIX HAMPSDKEHUN U MOJI0KEHUN
IVIaBHBIX IIOLIAA0K. DJUIMIICOMJ HAIpPSHKEHMH. DKCTpEMalIbHbIE KacCaTEJIbHBIE HANPSIKEHUS U
wiomaaku ux aeiicreus. Kpyrosas auarpamma Mopa. Knaccudukanus Hanps>KeHHBIX COCTOS-
HUM. AHaIU3 MJIOCKOTO HAIPSKEHHOTO COCTOSIHMSL. | JTaBHBIE IIIOIMAAKY U TJIaBHbIE HAIIPSKEHUS
B CTEpP>KHE MPU CI0KHOM Harpy>KEHUU.
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JedhopMupoBaHHOE COCTOSTHUE B TOUYKE Teya. TeH3op AedopManuii. AHAIOTHS MEXIY
HaAMPSKEHHBIM U 16(OPMUPOBAHHBIM COCTOSIHUSMU.

O06o00mieHHbIi 3akoH ['yka Ui M30TPOMHOr0 Marepuania. YelbHas TOTCHIHUAIbHas
sHeprus Aeopmaluu U ee IeJIeHUe Ha SHEPTUHU U3MEHEHUs 00beMa U (pOPMBI.
Tema?2.4Teopuu npounocmu

[TpunuunuanpHas cxema MOCTPOCHUS TeOpHil Mpo4yHOCTH. Teopusi HauOOJBIIUX HOP-
MAQJIBHBIX HanpsoKeHWH. Teopus HauOOJBIIMX OTHOCHUTENBHBIX yaiauHeHWil. Teopust Makcu-
MaJIbHBIX KacaTeJIbHbIX HalpspKeHU. Teopust yAenbHOW MOTEHUMAIbHOW SHEPIMH U3MEHEHUS
dopmel. Teopust Mopa. ComocraBiieHue Teopuii MpoyHOCTU. PacueT cTepkHel Ha MPOYHOCTh IPU
CJIO)KHOM HAaNpsHKEHHOM COCTOSIHUM. Pacder mpocTpaHCTBEHHBIX CTATUYECKHU OINPEACIUMBIX U
CTaTUYECKU HEOIIPEAEIUMBIX paM. PacueT I10CKONIpOCTPaHCTBEHHBIX PaM.
Tema?.5 PacuemOCCumMempusHulX MOHKOCMEHHbIX 00010YeK N0 6€3MOMEHMHOL meopuu

['eomeTpuss TOHKOCTEHHOH OOOJIOUKH BpAIICHUS, MEPUAHOHAIBHBIE U OKPY>KHBIE cede-
HUS. YCIIOBUE CYIIECTBOBaHMS O€3MOMEHTHOTO HampshKeHHOro coctosHus, [loHsTHE KpaeBoro
a¢dekra. Panmonansabie (hOpMBI 000JI0YEK U UX COSAMHCHMA. Paszpenraromue ypaBHeHUs 0€3-
MOMEHTHBIX OCECUMMETPHYHBIX 000JI0ueK: ypaBHeHue Jlamnaca; ypaBHeHHE paBHOBECHUS 4acTU
000JI0YKH, OTCEYCHHOMN OKPY)KHBIM CEYCHUEM.

TeopeMa 0 nmpoekuMH paBHOACHCTBYIOLIEH PAaBHOMEPHO PACIIPEIEICHHOTO JIABJIECHUS 10
HEKOTOpOM MMOBEPXHOCTH Ha 33JJaHHOE HalpaBJICHUE.

Hanpspkennoe coctosiHue B Touke 000104Kku. [Ipumepbl pacyeToB Ha MPOYHOCTH IH-
JUHJIPUYECKUX, KOHNIECKUX U CPEPUIECKUX 000I0YEK.
TemaZ2.6Ycmotiuusocms cocamulx cmepaiiCcHel

[TonsiTe moTepu yCTOWYMBOCTHU JUIsl UAEaIbHOro crepxkHs. Kpuruueckas cuina. 3agaua
Oiinepa. CpaBHEHHE PE3yIbTAaTOB pPEIICHUs Dijiepa ¢ ApYyruMu peueHussMu. LleHHoCTh 1 Heno-
cTaTKu uaeanbHou mozaenu. [Ipeaensl npuMennMocTu popmyiibl Dilsiepa. Y CTOMYUBOCTD CKAThIX
CTEp)KHEW 3a mpejliesaMu MPONOPLUUOHAIBHOCTH. 3aBUCUMOCTh KPUTUYECKUX HANPSIKEHUU OT
ruOkoctu. [loBepOUHBIN U IPOEKTUPOBOYHBIN pacueThl Ha YCTOMYMBOCTh. DHEPreTUUECKUN Me-
TOJI OIPEJEIICHNS] KpUTHYECKON HArpy3KHu.
Tema?.7llpoodonvHo-nonepeunviii uzeud

OcobeHHoCTH 3a7auMl NPOAOJIbHO-TIoNepedHoro uiruba. Pasnuunsie popmbl auddepen-
LUAIbHBIX YPAaBHEHUHM, OMHUCBIBAIOIIUX IPOJOJBbHO-TIONEPEYHBIH U3ru0, UX HHTETPUpPOBAHHE.
[TpubnuxenHas ¢opmyna s pacueTa NporudboOB MpU MPOAOIbHO-TIoNepeuHoM u3rude. Ompe-
JieJIeHre HanpsKEeHUH U 3amaca MpOYHOCTH C MCTIOJIb30BaHUEM MPUOIMKEHHON (POPMYJIbL.
Tema2.8Yoap

[TonsiTue ynapa. MexaHudeckue MpoLecchl, COPOBOXKAaoNne yaap. TexHudyeckas Teo-
pust ynapa. Y iap no cucreMe 0e3 yuera Macchbl CHCTEMBI.

VYnap no cucreMe, Macca KOTOpPOM COCpPeNOTOYEHA B TOYKe yaapa. IIpuBeneHne maccsl
CHCTEMBI B TOUKY yAapa.

DNEeMEHTHI PallMOHAIBHOTO MPOEKTUPOBAHUS CUCTEM IIPU YAAPHOM HarpyKEHHH.

5. O6pa3oBaresibHbIE TEXHOJIOTUU

[Tpr M3ydyeHUM AMCUMIUIMHBI MCIOJB3YETCS MHHOBAIMOHHAS OOpa30BaTeNbHAs TEXHO-
JIOTHSI HA OCHOBE MHTETPALlH KOMIIETEHTHOCTHOT'O Y JINUHOCTHO-OPUEHTUPOBAHHOTO ITOJIXO/I0B C
3JIEMEHTAaMU TPAJAULIMOHHOTO JIEKIIMOHHO-CEMMHAPCKOT0 U KBAa3UIPO(HECCUOHATLHOTO 00yUeHHS
C UCII0JIb30BAaHUEM UHTEPAKTUBHBIX (DOPM IIPOBECHUS 3aHITHH, UCCIIE0BATEIbCKOM MPOEKTHON
JeSTeTbHOCTH U MYJIbTUMEIMHHBIX YU€OHBIX MaTepHasIoB.

Buyx yuebnoit paboThl O6pa3oBaTeIbHBIC TEXHOJIOTHH
Jlexuun DNEeKTPOHHBIE MaTepPHAaNbI (B T.4. CETEBbIE HCTOYHHKH ), UC-
MOJIb30BaHNE MYJIBTUMEINIHBIX CPEJICTB, Pa3IaTOYHBIN
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MaTepHUal.
JlaGopatopHbie pabOThI BrinonHeHue rpynnoBbiX ayAUTOPHbBIX 3a/1aHUN, UH/IUBU-
JlyaJbHbIE JOKJIAJbL.
CamocrosTenbHas pabora BeinonHenue 1 3ammra pacueTHO-TpapuIecKux padoT

6. OueHo4YHbIE CPeCTBA AUCIUIIIHHBI

6.1. HacnopT Q)onz[a OLCHOYHBIX CPEACTB M0 TUCHUIIJIUHE

Ne Kon xoHTpO- OIIeHOYHOE CPENICTBO
KoHntponupyemsle pa3aeinbl N
/I - JIApyeMOon HauMeHOBaHUE
(TEMBI) JUCITUTUTHHBI KOJ-BO
KOMIICTCHIIUN
TECTOBBIE 3aJaHUs 50
pacyer-
YK-1, OIIK-1,
1 [Ipoctoe conmpoTuBiIcHNE OIK-5 HO-TpaduueckKas pa- 2
6ora
BOITPOCHI 1S 3a4€Ta 23
TECTOBBIE 3a/IaHUS 50
pacyer-
K-1, OIIK-1 - - 2
2 CI10:XHO€ COMTPOTUBJICHHE VK10 , | Ho-Tpaduyeckas pa
OIIK-5 6ora
BOITPOCHI JJIS DK3a- 17
MEHa

6.2. IlepeyeHb BONPOCOB JJIs 3a4eTa

Pasznen 1 IIpocroe conporusienue (YK-1, OITK-1, OITK-5)
. OCHOBHBIE OIIpENETIEHHUS COITPOMATa.
. BHemHne u BHyTpeHHue cuibl. MeTon ceueHusl.
. Hanpsoxenus, nedopmanuu 1 nepeMerieHusl.
. llenTpansHOE pacTsikeHue-ckatue. HopmanbHble cuiibl M HanpshkeHUe, AepopMarim.
. CraTtudecku omnpeneanuMble 1 HEONPEASIUMBIE 3a1a4i Ha PacTsKEHUE-CoKAaTHE.
. Pacuer Ha IPOYHOCTH U JKECTKOCTH MPU PACTSKECHUU-CKATHH.
. SIBnenue cnpura. OCHOBHBIE TOHATHS U 3aBUCUMOCTH.
. Pacuer 3akyeno4HbIx, O0JATOBBIX U CBAPEHHBIX COETMHEHUH.
. 'eomeTprueckue XxapakTEpUCTUKH NTONEPE6UHBIX ceueHnd. OCHOBHBIE MOHATHUS U OIIpeee-
HUSL.
10. Cratudeckre MOMEHTSHI IJIOCKOH (PUTYpBI, IEHTPAIbHbIE OCH, LIEHTP TSHKECTH.
11. MOMeHTBI HHEKPIUH IJIOCKUX (PUTYp M UX U3MEHEHUE MPU NapajuIeIbHOM IIEpeHoce U I0-
BOPOTE OCEM.
12. I'maBHBIE OCH U IJIaBHBIE MOMEHTBI MHEPLUH.
13. I'naBHBIE paiuyChl U DJUIUIIC HHEPLINN.
14. Kpyuyenue. OCHOBHbIE IOHATHS U BBIOOP (hOPMBI CEUEHHUSI.
15. PacueTsl Ha IPOYHOCTH U J)KECTKOCTh NPU KPYUEHHH.
16. Pacuer muIMHAPUYECKUX BUHTOBBIX MPYKUH MaJIOrO IIara.
17. IIpsimoit monepeuHblit n3rud. OCHOBHBIE MOHSATHS.
18. TexHuka NOCTPOEHHUS SMIOP BHYTPEHHUX CUIJIOBBIX (PaKTOPOB MpHU U3rHOe OalIKHU.
19. Dnropsl HOPMANBHBIX U KacaTeIbHBIX HAMPSIKEHUH MPU U3rnOe. S5KBUBAJICHTHbIE HAIPsKe-
HUSL
20. TTonGop nonepeunoro ceueHus O6anku. Kpurepuii pannoHaabHOCTh (POPMBI ITOTIEPEUHOTO
CeueHMsl OaJIKH.

O 001N DN B~ W =
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21. I[loTennuanpHas sHEpTHs AehopManuu OanKu Ipu U3ruoe.

22. Onpenenenue nepeMenieHuii npu uzruoe (MuarerpupoBanue nuddepeHImanbHOro ypaBHe-
HUs yrnpyrou nuHum, Merox Mopa, npasuio Bepemaruna).

23. Pacuer Ha xecTKOCTh. KpuTepuii paninoHaIbHOCTH (OPMBI TIOTIEPEYHOTO CEUCHHUSI TT0 KECT-
KOCTH.

HepequL BOIIPOCOB JIfl 9K3aME€Ha

Pasnen 2 Cnoxnoe conporusieaue (YK-1, OITK-1, OIIK-5)
1 OcHOBHBIE OHATHUS HAYKH O CONPOTHBIICHNH MAaTEPHAJIOB: BHYTPEHHHE CHIIOBBIE (DAKTOPHI,
nedopmaruu, HanpspKeHus. MeTo 1 CeUeHH.
2 Pactsxenue u cxxatue. HopmanbHble CHIIbI M HanpspKeHUsl. JluarpaMma pacTspKeHUs U Mexa-
HUYECKUE XaPAKTEPUCTUKHA MAaTEPUAIIOB.
3 [IpononbHas u nonepeyHas aepopmannu. 3akon ['yka npu pactsoxkernu. Moayns FOura, ko-
s unment Ilyaccona. YcioBue NpouHOCTH M JOITyCKaeMble HANPSKEHUS IIPU PACTSDKEHUH.
4 TlpuHuMnO pacyera CTaTUUECKU HEONPEAESIUMBIX CUCTEM, PA0OTAIOIINX HA PACTSKEHUE.
5 Casur. Hanpspxkenust u neopmariuu mpu casure. 3akoH ['yka npu casure. MoJynb ynpyroctu
BTOPOTro poja. Pacy€rbl Ha MPOYHOCTH MPH CIIBUTE.
6 ['eomeTpuueckre XapakKTepUCTUKH IJIOCKUX CEYEHUN: CTaATUYECKUI MOMEHT IJIOLAAH, IO-
JISIPHBINA, 0OCEBON U LIEHTPOOEKHbBIII MOMEHTHI HHEPLUU. MOMEHTHI MHEPLIMU IPSIMOYTOJIbHUKA,
KBaJpara, kpyra , konsua. Teopema Llreinepa.
7 KpyueHue KpyribIX crep:kHed. HanpshkeHus npu KpydyeHU U X pacipelesIeHUe 110 CEYCHHIO
opyca. [lepopmanuu npu KpydeHHH.
8 N3ru6. Buyrpennue cunosblie (pakTopsl IpU U3rude: nomnepeyHast Cuijia U N3rudaroii MOMEHT.
HuddepernnanbHble 3aBUCUMOCTH MEX/TY pactpeeIéHHON Harpy3KoH, IONepeIHON CHIION 1
M3ru0aroIMM MOMEHTOM.
9 HopmanbHble HapsKEHUS IPU M3TMOE U XapaKTep UX paclpeeeH s 10 CEYCHUIO OAIKH.
O0bocHoBaHME MPUMEHEHUS TPOKATHBIX Mpoduei 0anok — mBensepa, AByTaBpa, TaBpa. Y CJIOBHE
MIPOYHOCTHU OAJKK HA U3rH0 10 HOPMaJIbHBIM HAPSYKEHUSIM.
10 KacarenbHble HanpsbkeHus npu usrude. @opmyna XKypasckoro.
11 dedpopmauuu npu usrude. Ynpyras nunus 6anku. [Iporud u noBopot ceueHuit 6anku. Yroiu
MOBOPOTA CEYEHUH NP YHUCTOM U IPU MONEPEYHOM U3THOE.
12 Onpenenenue aepopmarnuii merogom Mopa. [IpaBuno Bepemaruna.
13 IToHsATHE O CTI0KHOM HAINPSKEHHOM COCTOSIHMM. HalpsykeHNs B HAKIIOHHBIX CEYEHMSIX IIPU
pacTspkeHuu Opyca. ['aBHbIe MIIOMAAKHY U I1aBHbIE HanpshkeHus. JIuneiiHoe, miockoe u 00b-
€MHOE HalpsbKeHHOE cocTosiHMe MaTepuana. O6001meHHbIH 3akoH ['yka.
14 I'unoTe3sl MPOYHOCTU MaTepHUaa.
15 ITpuHLMIIBI pacyéTa KOHCTPYKIUHI Ha CI0KHOE conpoTHBiIeHKE. [IpuMepsl pacueToB Ha
CJI0’KHOE COIPOTUBIIEHHUE: PACTsHKEHHE C U3rMO0M, BHELIEHTPEHHOE C)KaThe, KOCOM U3rHo.
16 Pacuer Baja Ha CJI0KHOE CONIPOTHBIIEHHE U3THOY U KPYUEHUIO.
17 [IpononbHbIi n3rud. Pacuer KpUTHYECKON CUITBI B 3aBUCHMOCTH OT CIIOCOOOB 3aKpeIICHHUS
KOHIIOB CTep>kHs (popmyIibl Difnepa). Y cioBre IPOYHOCTH P MPOJ0TIbHOM H3rude. Beibop
KPUTHYECKHX U JIOMYCKAEMbIX HaIlPsHKEHUN MTPU MTPOJOJIBHOM HU3THOeE.

6.2 IlIka/1a OLIEHOYHBIX CPEACTB

YpOBHI/I OCBOCHHUS KOM- OI.[CHO‘{HBIC cpeacrTBa

Kpurepun oniennBanus

MeTEeHIINN (xo1-BO GaIIOB)
HpoaBuHyTHIH — MOJHOE 3HaHue y4eOHOro MaTepuana c | TECTOBBIC 3a[JaHUs
(75 -100 6ammoB) pacKphITHEM CYIIIHOCTH H 00JacTu (30-40 6amnoB);
«3aUTEHOY, KOTIUIHO» MIPUMEHECHHSI OCHOBHBIX MOJIOKCHUI pacuer-

—  yMeHue TIPOBOAUTH OOOCHOBaHHE oc- | HO-rpadudeckas pa-
HOBHBIX TONOXKEHHMH, KpuTHuecku ux | 00Ta (7-10 Gasos)
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YPpOBHHM OCBOEHUS KOM-

Kpurepuu onieHuBanus

OLieHOYHbIE CPEICTBA

TIeTCHITUN (K01-BO OaIIIOB)
aHAJIM3UPOBATh BOIIPOCHI K 3a4eTy,
— TBOpYECKOE  G1adeHue  METOJaMHu 9K3aMEHY
MPAKTUYECKOTO MPUMEHEHHUSI BCEX IIO0- (38-50 6amno.);
JIOKEHUH JUCHUIUINHBI
Ha sToM ypoBHe oOyuaromuiicsi cnocodeH
TBOPYECKU NPUMEHATh UHPOPMALUIO AJIS
pelIeHHsI HECTaHJapTHBIX 3a1a4
basosbiit — 3HAQHUe OCHOBHBIX IIOJIOKEHUN y4eO- TCCTOBBIC 3aTaHNA

(50 -74 6amna) —
«3a4TEHO», «XOPOILIO»

HOTO Marepuaia ¢
CYIIHOCTH

— )yMeHue TIPOBOJUTH OOOCHOBaHUE OC-
HOBHBIX TIOJIOKCHHUI

— @ladeHue METOJAMH TPAKTUYECKOTO
MPUMEHEHHSI OCHOBHBIX ITOJIOKCHHM
JTUCITUTUTAHBI

Ha sTOoM ypoBHE oOyuarommiicsi cnocoOeH

KOMOMHHPOBATh U3BECTHYIO WH(OPMAIIHIO

U MPUMEHSATH €€ IS PEeIIeHHs OOJBIIIH-

CTBa 3aJa4

PacKpbITHEM HX

(20-29 GannoB);
pacuer-
HO-Tpaduueckas pa-
6ota (5-8 6amioB);
BOIIPOCHI K 334€TY,

9K3aMEHY
(25-37 6annoB)

[Toporossrit
(35 - 49 6ammoB) —
«3a4TEHOY, «YIOBJIETBO-
PHUTEIBHOY

— TIOBEpXHOCTHOE 3HaHUe OCHOBHBIX IO-
JIOKEeHUH ydeOHOro MaTepuaa

— )yMeHue TIPOBOJUTH OOOCHOBAaHHE OC-
HOBHBIX IIOJIOKEHUHN C UCIOJIb30BAaHUE
CIPaBOYHOH JINTEPATYPbI

— @nadeHue METOAAMU TPAKTUYECKOTO
MIPUMCHCHUSA THUITIOBBIX MOJOKEHUH
T CLUTUTMHBI

Ha stom ypoBHe oOyuaromiuiicst cnocobex

10 MAMSITH BOCTIPOU3BOANUTE MH(POPMAIIUIO

U MPUMCHATH €€ IJid PCHICHUS THUIIOBBIX

3aja4

TECTOBBIC 3aIaHUS
(14-19 GamnnoB);
pacuer-
HO-Tpaduueckas pa-
6ota (3-4 6amna);
BOIIPOCHI K 3a4eTy,
IK3aMEHy
(18-26 Ganna)

Huskuit (nomoporosbrif)
(xommeTeHus He cop-
MHUPOBaHa)
(menee 35 6amioB) —
«HE 3a4TEHO», KHEY/IO0-
BJIETBOPUTEIILHOY

— He3HaHue  OCHOBHBIX  IOJOXEHUH
y4ueOHOro Marepuana
— Heymenue TIPOBOAMTH OOOCHOBAaHUE

OCHOBHBIX TIOJOXKCHUM, IaXe C HC-

M0JIb30BAHUE CIIPABOYHOU JIUTEPATYpPhI
— HegladeHue METOAAMHU TIPAKTUYECKOTO

MIPUMEHEHUSI OCHOBHBIX MOJIOKEHUN
Ha sTtom ypoBHe oOyuaromiuiicss He cIIo-
COOEH CaMOCTOSTEILHO, 0€3 IOMOIIH
W3BHE, BOCIPOM3BOJIUTH M NPUMEHSATH
MIOJIYYEHHYIO HHPOPMAITHIO

TECTOBBIE 3aIaHuUs
(0-13 6amnos);
pacuer-
HO-TpaduIecKast pa-
oota (0-4 6amna);
BOITPOCHI K 3a4eTy,
9K3aMEHY
(0-17 6amnoB)

Bce KOMITIEKTBI OLEHOUYHBIX CPEICTB (KOHTPOJBHO-U3MEPUTEIbHBIX MaTepUalIOB), He-
O00XOJUMBIX JIJIsl OLIEHKHU 3HAHWUW, YMEHUH, HABBIKOB U (MJIM) ONBITA AESITEIbHOCTH, XapaKTepU-
3ylomue dTanbl (OPMHUPOBAHUS KOMIIETEHLUH B IMPOLECCE OCBOEHUS AMCUUIUIMHBI (MOIYJIs)
oIpo0OHO MpeACTaBIeHbI B JOKYMEHTE «POH]I OLIEHOYHBIX CPEJICTB AUCIUILTUHBI (MOTYIIS)».

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecrieuyeHre JUCHUTINHbBI
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7.1 OcHoBHasl yueOHAasi JUTEepaTypa:
1. Kpusowanko, C. H. ConpoTUBIEHHE MAaTEPHAJIOB : YYEOHUK M MPAKTHKYM JUIS MPH-

kiagHoro 6akamaBpuara / C. H. KpuBomranko. — 2-e u3., nepepad. u non. — Mocksa : M3na-
tensctBOo FOpaiir, 2019. — 397 c¢. — (bakanaBp. Ilpukmagnoit xypc). — ISBN
978-5-534-00491-5. — Tekcr : omektponubii //  DObC  [Opaiit  [caiiT]. —

URL: https://www.biblio-online.ru/bcode/431926

7.2 lonoiHUTe/ILHASA JTUTEpaTypa:
1. Anekcannpos, A.B. u np. ConporuBienne marepuaioB. - M.: Beiciiast, 2000.-591 c.

2. Bonkos, A.H. Conporusnenue matepuanos. - M.: KonocC, 2004.-622 c.

7.3 MeTOIlI/I‘IeCKI/Ie YKa3aHnusd 110 OCBOCHUIO THCHMUIIJIMHBI

1. Abpocumos A.I'. ConporuneHue MarepuaioB. YuedHoe nocodue. B 2-x yactax. Mu-
gypuHck: U3n-Bo Muuypunckuit 'AY, 2017. - 117 c.
2. HcnpiTanne 00pasiioB U3 IIACTUYECKOTO M XPYIKOTO MaTepHajoB Ha pacTsokeHne. Me-

TOJIMYECKHE YKAa3aHUs K BBIIIOJIHEHHIO Ja00paTOpHOH paboThl o Aucuumiinie «ConpoTHBIIEHUE
matepuanoB»/A.I". AGpocumoB - Muuaypunck: M3a-Bo Muuypunckuii 'AY, 2017. - 19 c.

3. Onpenenenne TMHEWHBIX U YIVIOBBIX [IEPEMEIEHUH MONIEPEUHBIX CEUEHUI CTaTUYECKU
OTIpeNIeIMMOi Oalku. MeTouecKkue yKa3aHus K BBITOJTHEHUIO J1a00paToOpHOi paboTHI IO JHC-
uuruinae «ComnpotubiieHue marepuaioB»/A.I'. AGpocumoB - Muuypunck: Uzn-so Muul™ AY,
2016. - 30 c.

4. Onpenenenue nporuboOB Npu KOCOM U3rude. Meroauueckue ykazaHus K BbI-IIOJTHEHUIO
nabopaTopHoii paboTsl o nucHumInHe «ConpoTHBIeHHEe MaTepruaioB»/A.I'. AGpocumoB -
Muuypunck: U3a-so Muuypunckuii 'AY, 2016.- 15 c.

7.4 Undopmanmonnbie M HU(POBHIE TEXHOJI0TUH (IPOrpaMMHoe obecreye-
HHeE, COBpeMeHHbIe podeccHOHATbHBIE 0a3bl JAHHBIX U MHGOPMAIMOHHbIE

CNIPABOYHbIE CHCTEMbI)

VYyebHasg nucuumiInHa (MOayJb) MpeaycMaTpuBaeT OCBOEHHE MH(POPMAIMOHHBIX U I (]-
pOBBIX TexHoJorui. Peanmzanus HUQPPOBBIX TEXHOJIOTUH B 0Opa30BaTEIbHOM IPOCTPAHCTBE
ABIISIETCSA OJJHOM M3 Ba)XKHEHIIUX Iieneil o0pa3oBaHus, Aaroliel BO3MOKHOCTb pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00yJaromuxcs Kak OyAyIIMX BBICOKOKBAaIU(UIIMPOBAHHBIX CIIELU-
QJINCTOB.

[udpoBble TEXHOIOTUU MPEAYyCMaTPUBAIOT pa3BUTHE HAaBBIKOB A(()EKTHBHOIO PELICHUS
3aJja4 IpOQecCHOHATBHOTO, COLMAIBHOIO, JUYHOCTHOIO XapaKTepa ¢ HCIOJIb30BaHUEM pas-
JIMYHBIX BUI0B KOMMYHUKALIMOHHBIX T€XHOJIOTUNH. OcBoeHUe HU(POBBIX TEXHOJIOTHH B paMKax
JAHHOM NUCHMITIMHBI (MOJYJIsl) OPUEHTHPOBAHO Ha CIIOCOOHOCTH O€30MacHO M HAAJISKAIIUM
o0pa3oM nojay4arh JOCTYII, YIIPaBIsATh, UHTETPUPOBATh, OOMEHUBATHCS, OLIEHUBATh U CO3/1aBaTh
MHPOPMAILIMIO C TOMOUIbI0 IU(PPOBBIX YCTPOHCTB M CETEBBIX TEXHOJIOTMU. DPopMHpOBaHUE
1M(poBOH KOMIETEHTHOCTH MpeJrnoiaraeT padoTy ¢ JaHHBIMM, BJaJleHHe MHCTPYMEHTaMU st
KOMMYHHKAIUH.

7.4.1 J1eKTPOHHO-0MOJINOTEYHbIE CUCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BbC JIAHb» (https://e.lanbook.com/) (moroBop Ha oka3zaHue yciayr OT

01.09.2025 Ne 6/u (CeteBast 2JIeKTpOHHAs OMOIHOTEKA).

2. ba3a jaHHBIX 3J1eKTpOHHBIX HH(popMaloHHbIX pecypcoB @PI'BHY ITHCXb (morosop
1o 00ecreYeHnIo JOCTyMa K 3J1eKTpoHHbIM HH(popmannoHHbIM pecypcam @I'BHY [THCXb uepe3
tepmuHan ygaaneHsoro pocryna (TYI ®I'BHY LTHCXB) ot 01.12.2025 Ne 04-YT/2025).



https://www.biblio-online.ru/bcode/431926
https://e.lanbook.com/
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3. 000 «DaextporHoe n3garenbctso FOPAMTy (https://urait.ru/) (zoroBop Ha okasaHue

yCIIYT TI0 TIPEIOCTaBIEHUIO J0cTyna K oopa3oBarenbHoi miaTtdopme OO0 «DneKTpoHHOE U3-
natenbcTBO FOPAUTY ot 01.09.2025 Ne 7326).

4. DnekTpoHHO-OMOIHoTeYHas cucrema «Bepnanckuity (https://vernadsky-lib.ru) (mo-

rOBOp Ha O€3BO3ME3/IHOE HCIIOJIb30BaHKE MTponsBeneHuit ot 26.03.2020 Ne 14/20/25).

5. basza nanueix HOb «HannonansHas snektponHast oubarnorekay (https://rusneb.ru/)
(moroBop o mogkmoueHnn kK HOB u npenocrasnennu nocryna k oobekram HOb ot 02.09.2024 Ne
101/H3b/4712-n).

6. JIoroBOp 0 COTpYAHHYECTBE MO OKA3aHHUIO OMOIMOTEYHO-UH(DOPMAIIMOHHBIX U COIIHO-
KYJIBTYPHBIX YCIYT MOJIb30BATEISIM YHUBEPCUTETA U3 YMCJIa MHBAIUIOB MO 3PEHHIO, CIa0OBH-
JSIIUX, THBAIMJIOB JIPYTMX KaTErOPUH C OrpaHUYCHHBIM JIOCTYIIOM K MH(OpPMAIUH, JTUI], UMe-
IOIHUX TPYIHOCTH ¢ uyTeHueM tuiockoreuaTHoro Tekcta TOI'BYK «TamOoBckas obGnactHas
yHUBepcaibHasg HayyHas oubimoreka uM. A.C. Ilymkuna» @unnan «CrnennanbHas 6ubnuorexa

st cnensix uM. H.A. Octposckoroy» (https://www.tambovlib.ru) (morosop o corpynauuecTse
ot 10.10.2024 Ne 0001).

7.4.2. UndopManmoHHble CHIPABOYHbIE CHCTEMbI
1. CnpaBounast mpaBoBas cucreMa Koncynprantlntoc (10roBop nmocraBku, aganTaluy v
COIPOBOXKACHUS dK3eMILUIIpoB cucteM Koncynprantllnroc ot 24.02.2026 Ne 12760 /13900/3C).
2. DneKTpoHHBIH nepuoandeckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha ycinyru

o conpoBoxkaeHuo oT 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpeMeHHBbIe TIpoeccoHAIbHbIE 0a3bl JAHHBIX

1. ba3a maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTEIBHON MPO-
rpammebl «Pocmerony (morosop ot 06.11.2025 Ne 505/2025)

2. baza pannpix Hayunoii snextponnou O6mbmuoteku eLIBRARY.RU — poccuiickuit
MH(OPMAIIMOHHO-aHAIUTUYECKHUI MOpTan B 00JIaCTH HAYKH, TEXHOJIOTHUHU, MEIUIIMHBI U 00pa3o0-
BaHus - https://elibrary.ru/

3. TTopTan oTKpeITEIX AaHHBIX Poccuiickoit demepanuu - https://data.gov.ru/

4. OrtxkpoiTeie naHHble DenepanbHO Cly’KObl TOCYJAapCTBEHHOM CTaTUCTUKH -
https://rosstat.gov.ru/opendata

7.4.4. JIuiileH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NporpaMMHoe odecrie-
YyeHue, B TOM YHCJIe 0T€YeCTBEHHOT0 MPOM3BOACTBA

Ne HaumenoBanue Pazpabotuuk [10 | ocrymHOCTh Ccbunka Ha Enunbit PexBu3utel noj-
(mpaBooGnaga- | (IMIEH3MOHHOE, | PEecTp POCCHHCKHUX TBEPKJAOLIETO J10-
TeJNb) cBOOO/HO pac- nporpamm st OBM | kymenTa (ipu Haiu-
npoctpansemoe) | u B/ (mpu Hamu4wm) YUH)
1 [ Microsoft Windows, Microsoft JIueH3nonHoe - JIuneHsus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok nmeii-
CTBUS: OECCPOYHO
2 | AwnTHBUpYCHOE mpO- AO «Jlabopa- JInuensuonHoe | https://reestr.digital.g | CyOnuueH3HOHHbIH
rpamMMHoe obecriede- | Topust Kacmep- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky CKOTO» sphrase_id=415165 «Codreke» ot
Endpoint Security mmst (Poccmst) 17.12.2025 Ne 6/H,



https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
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ousHeca CPOK JICHCTBHS: C
18.12.2025 mo
17.12.2026
MoitOduc Cran- 000 «Hossle JIunensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
JapTHBIN - o0navHble TEX- ov.ru/reestr/301631/? «PyOuxon»
OducHslil makeT Homorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
JU1s1 pabOoTHI C TOKY- cHs) 03641000008190000
MEHTaMU U MOYTON 12
(myoffice.ru) CpOK JelicTBust: Oec-
CPOYHO
OducHBIH TakeT AO «P7» JIunensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
«P7-Oduc» ov.ru/reestr/306668/? «Codrercy
(meckToTHAsT BepCHs) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK nieicTBUs: Oec-
CPOYHO
OrneparoHHast CH- 00O "bazanet | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anbpt O6pazo- | cBoOOIHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
negeHue" 03641000008230000
07
CpOK JieficTBus: Oec-
CPOYHO
IMporpammuas cucre- | AO «Auntumuia- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonssri m0-

Ma JJisl 0OHapyKEeHUsI
TEKCTOBBIX 3aUMCTBO-
BaHUI B yUCOHBIX H
HAYYHBIX paboTax
«AnTtunnaruar BY3»
(https://docs.antiplagia
us.ru)

ruat» (Poccus)

ov.ru/reestr/303350/?
sphrase_id=2698186

roBop ¢ AO «AH-
TUIJIaruaT) oT
16.05.2025 Ne 10567,
CPOK JICHCTBHSA: C
16.06.2025 mo
15.06.2026

Acrobat Reader
- IPOCMOTP JOKYMEH-
toB PDF, DjVU

Adobe Systems

CBoboHO pac-
npocTpaHseMoe

Foxit Reader
- IIPOCMOTP JOKYMEH-
toB PDF, DjVU

Foxit
Corporation

CBobonHO pac-
MPOCTpaHsIeMoe

7.4.5. Pecypcbl HHGOPMAIIMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH « UHTEepHET»

1. CDTOwiki: 6a3a 3nanuii mo uudpooii Tpancopmarmu https://cdto.wiki/

2. Odunmansueiii caiitt MUC Poccuu - http://www.mchs.gov.ru/

3. Oxpana Tpyaa - http://ohrana-bgd.ru/

7.4.6. HudpoBble HHCTPYMEHTbI, IPUMEHsIeMbIe B 00Pa30BaTeJILHOM MPO-

okrwdPE

LMS-mnardopma Moodle
BuptyanbHas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online

O6naunsie cepBuckl: Sunekc./Juck, O6mako Mail.ru
Cepaucsl onpocos: Aunaexc ®opmbl, MyQuiz

mecce



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.mchs.gov.ru/
http://ohrana-bgd.ru/
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6. Cepucsl Bujaeocss3u: SAuaexkc tenemoct, Webinar.ru

7. CepBuc

COBMECTHOI paboThI

http://www.trello.com

HaJ TpoekTamMu i HeOompmmx Tpynn  Trello

7.4.7. llndpoBble TEXHOJOTHH, IPUMEHsIeMble IPH U3YYEeHUH JUCHUNIMHBI

Ne | Hudpossie | Buasl yueOHoi dopmupyemMble KOMIETEHIINH NaK
TEXHOJIOTUH paboTHI, BBI-
HOJTHSIEMBbIE C
NpUMEHEHHEM
udpoBoit
TEXHOJIOTUH
1. | Obnaunsie Jlexuumn VYK-1. CnocoGeH oCyIiecTBIATh NA-3 yk-1 -
texHojoruu | [IpakTudeckue | MOMCK, KpUTHUECKHI aHAIN3 U PaccmarpuBaer
3aHATHUS CHHTE3 HH(POpPMALIUH, IPUMEHATh | BO3MOYKHBIE BapH-
CHCTEMHBIN TTOAXOM ISl PEIICHUST | aHTHI PEILICHUS 3a-
MOCTABJICHHBIX 3a/1a4 Ja4uu, OIICHUBAsK NX
JTOCTOMHCTBA U He-
JTOCTATKH.
2. | Bonbmme Jlexun OIIK-1. CiocobeH pemaTth TUIIO- W/I-1lomk-1 Hc-
TaHHBIE [IpakTuyeckue | BbIe 3a7a4y MPO(hecCHOHATEHOM MOJIb3YEeT OCHOBHEBIE
3aHATHS JEATeNIbHOCTH Ha OCHOBE 3HAHUI | 3aKOHBI €CTECTBCH-
OCHOBHBIX 3aKOHOB MaTeMaTH4e- | HOHAYYHBIX JUCIIH-
CKHX M €CTECTBEHHBIX HayK C IUIMH JUISL PEICHHUs
MpUMEHEHHEM UH(POPMAIIUOH- CTaHIApPTHBIX 3a/ad
HO-KOMMYHHUKAIIMOHHBIX TEXHO- B COOTBETCTBHU C
JIOTHH HAIIPaBJICHHOCTBHIO
npodeccnoHanbHOMI
JESTeITbHOCTH
3. | Texnonoruu | Jlekuuu OIIK — 5. Cnocoben yuactBoBath B | M/I-lonk-s YuacT-
OecripoBon- | [IpakTHueckue | MpOBEJIECHUH SKCIIEPUMEHTAIBHBIX | BYET B OKCIIEPH-
HOM CBsI3U 3aHATHUSA UCCIIeIOBaHUM B MPOPECCUOHATb- | MEHTAJIbHBIX HC-
Camocros- HOW JeSITeTbHOCTH CIIEIOBAHMSIX
TesbHas paboTa 3JIeKTPO00OpYI0-
BaHUS U CPE/ICTB
aBTOMaTHU3aluU

8. MarepuajbHO-TEXHUYECKOE O0eceYeHnue QU CIUTITHHbI
Jlexuuu npoBOJATCS B ayuTOpuu 2/32 000py0BaHHAS:
CucTeMHBINM KOMIUIEKT: IIPOLIECCOp + MOHUTOP, BEHTHIIATOP, MaTEpUHCKas I1aTa, namsate DDR3
4096MB, HakonuTeNb, YCTPOUCTBO YTEHHS KapT MaMsATH, IPUBOJ, KOPITYC, OJOK MUTAaHUs, Kila-
BUaTypa, Mbilb (MHB. Ne 21013400555), sxpan HactenHsblit (nHB. Ne 2101040005), nuanpoextop
JIOTU 60 (uuB. Ne 1101040005). JInueHn3noHHoe nporpamMmmHoe obecrneueHue: «M3aarenbeTBo
Jlanb. DnexTpoHHO-OMONMOTEeUHast cucteMay http://e.lanbook.com (morosop ot 25.02.2014 Ne
25-1/02, cpok geiictBus mo 25.02.2017)
JIaGopaTopHble 3aHATHS U caMOCTOsITeNbHas paboTa mpoBoauTcs B ayaurtopun 1/203 obopyno-
BaHHAas:6 KOMIbIOTepaMu B cocTtaBe: mporeccop Intel 775Core Duio E440, monuTop 19" Aser
(uHB. NeNe6101045116, 2101045113, 2101045115, 2101045114, 2101045112, 2101045121); 2
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kommbioTepa IntelCore 2 Quad Q9400 Monutop Asus TFT 21,5" (umB. NoNe2101045134,
2101045133); xommbroTep IntelSeleron 2200 (uuB. Nel1101044550); komnbrotep IntelCare DUO
2200 (unB. Ne1101044549); npoextop (uuB. Nel101044540); kommiiekt nporpamm AIIM (uHB.
NoNe2101062312, 2101062315, 2101062314, 2101062313, 2101062311); minotrep HP Designlet
510 24" (unB. 341013400010); xonuentparop (uuB. Ne2101062332); 6110k Gecrip.muTaHusl (MHB.
No2101062316); ctenn opranuzarust (MHB. Nel1101044508); nocka meauym (mHB. Ne2101041641);
nocka yyeOnast (uuB. Ne2101043020); ueprerxknas nocka A2/S0213920 (uuB. Ne21013600719);
ayJMOBHU3yalIbHBIE CPEJICTBA, ayJUO0- U BUAC000yUaroIIre Kypchl, KOMIIbIOTEpHBIE 00y4Jarone u
KOHTPOJIHMPYIOIIKE TporpaMMbl. KoMIibloTepHas TeXHUKA MOJKIOYeHa K cetu «VHTepHeT» U
obecrieuena gocrynom B OMMOC yHuBepcuTeTa.

Pa6ouas nporpamma nucuuruinabl «COnpoTUBICHUE MaTepUaIoB) COCTaBICHA B COOTBETCTBUU C
tpeboBanusmu OI'OC BO no nampasnenuro noaroroBku 35.03.06 ArpounkeHnepus (ypOBEHb
OakanaBpuata), yrBepkaeH 23 asrycra 2017 r. N 813.

ABTOp: TOIEHT KadeAphl TPAHCTIOPTHO- TEXHOJIOTHYECKUX Ma-
IIMH U OCHOB KOHCTPYHpPOBaHUS, K.T.H., AOpocumoB A.T.

Penienzent: npodeccop kadeapsl cCTaHAapTU3AIUN, METPOIOTUU
Y TEXHUUYECKOTO CepBuca, 1.T.H., mpodeccop K.A. MaHaeHKOB

[Iporpamma paccMoTpeHa Ha 3aceaHiH Kadeapbl TPAaHCIIOPTHO-TEXHOIOTHYECKUX MAIINH
1 OCHOB KOHCTpyupoBaHus, mpotokoa Ne 9 ot 15 anpenst 2019 r.
[IporpamMmMa paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOAMYECKONH KOMUCCHUHM MHKEHEPHOI'O
nnctutyra ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 9 ot 22 anpens 2019r.
[IporpamMma yTBepskJeHa Ha 3aceJaHUM Y4eOHO-METOAMYECKOrO COBETa YHHUBEPCUTETA
rporokost Ne 8 ot 25 anpens 2019r.
[Iporpamma paccmoTpeHa Ha 3acegaHuu Kadeapbl «TpaHCIIOPTHO-TEXHOJIOTHYECKUX
MallliH ¥ OCHOB KOHCTpyHpoBaHus». [Ipotokon Ne 11 ot 27 maprta 2020 r.
[Tporpamma paccMoTpeHa Ha 3acelaHuU y4eOHO-METOINYECKON KOMUCCUU MHXKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 13 anpens 2020r.
[IporpamMma yTBep’kJeHa Ha 3aceJaHUM Y4eOHO-METOAMYECKOrO COBETa YHHUBEpPCUTETA
npotokos Ne 8 ot «23» anpens 2020 r.
[Iporpamma nepepadoTaHa U JI0TIOJIHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.
[TporpamMmma paccMoTpeHa Ha 3aceJaHuM Kadeapbl TPaHCIOPTHO-TEXHOJOTUYECKUX Ma-
IIMH U OCHOB KOHCTPYMpOBaHus, NpoTokoin Ne 7 ot 16 mapra 2021 r.
IIporpamma paccMOTpeHa Ha 3ace/laHMM y4eOHO-METOIMYECKON KOMUCCHM WHXEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 5 anpens 2021r.
[Tporpamma yTBepikJieHa Ha 3aceJaHMM Y4e€OHO-METOJMYECKOTO COBETa YHUBEPCUTETa
rpotokod Ne 8 ot 22 anpens 2021 r.
[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceJaHuM Kadeapbl TPaHCIOPTHO-TEXHOJOTHYECKHX Ma-
IIMH U OCHOB KOHCTpYUpoBaHus, mpoTokos Ne 8 ot 10 utons 2021 r.
[Tporpamma paccMoTpeHa Ha 3acelaHul y4eOHO-METOINYECKOM KOMUCCUU MHXKEHEPHOTO
nncturyra ®I'6OY BO Muuypunckuit 'AY, nporokosn Ne 11 ot 15 nronst 2021r.
[IporpamMma yTBepskJeHa Ha 3aceJaHhM y4eOHO-METOAMYECKOro COBETa YHHUBEpPCUTETA
npotokoi Ne 12 ot 30 nronst 2021 r.
[Iporpamma nepepaboTaHa U IOTIOTHEHA B COOTBeTCTBHH ¢ TpeboBanusiMu ®I'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceJaHuU Kadeapbl TPaAaHCIIOPTHO-TEXHOJOTHMUYECKUX Ma-
IIMH ¥ OCHOB KOHCTPYHpPOBaHHUsI, MPOoTOoKoJ Ne 7 ot 13 anpens 2022 r.
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[Tporpamma paccMoTpeHa Ha 3aceaHUH y4eOHO-METOINYECKOM KOMUCCUU MH)KEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpesns 2022 r.

[Iporpamma yTBepikJeHa Ha 3aceJaHUU Y4€OHO-METOJIUYECKOTO COBETa YHUBEPCUTETA
npotokoa Ne 8 ot 21 anpens 2022 r.

[Tporpamma nepepaboTaHa u JOMOTHEHA B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC BO.

[IporpamMmma paccMoTpeHa Ha 3aceJaHuM Kadeapbl TPaHCIOPTHO-TEXHOJOTHYECKUX Ma-
IIMH U OCHOB KOHCTpYHpoBaHus, NpoTokoa Ne 11 ot 6 utonsa 2023 r.

[Tporpamma paccMoTpeHa Ha 3acCeIaHUU Y4eOHO-METOINYECKOM KOMUCCUU UH)KEHEPHOTO
uHctutyra ®I'60Y BO Muuypunckuit I'AY, nporokon Ne 10 ot 19 urons 2023 r.

[IporpamMma yTBepskJeHa Ha 3aceJaHhH Yy4eOHO-METOAMYECKOro COBETa YHHUBEpPCUTETa
nporokos Ne 10 ot 22 utons 2023 r.

[Iporpamma nepepaboTaHa U JIOMOJHEHA B COOTBeTCTBHH ¢ TpeboBaHusiMu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceJaHuH Kadeapbl TPAHCIIOPTHO-TEXHOJOTHUECKUX Ma-
IIMH U OCHOB KOHCTPYHpOBaHus, MpoTokoJ Ne 9 ot 9 anpens 2024 r.

[TporpammMa paccMOTpeHa Ha 3ac€AaHUU y4eOHO-METOAMUECKOW KOMICCUU HHKEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 20 mas 2024 r.

[IporpamMma yTBepkJeHa Ha 3aceJaHUM Y4eOHO-METOAMYECKOrO COBETa YHHUBEpPCUTETa
npotokod Ne 18 ot 28 mas 2024 r.

[Tporpamma nepepaboTaHa U JJOTIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.

[TporpamMmma paccMoTpeHa Ha 3aceJaHuM Kadeapbl TPAHCIOPTHO-TEXHOJIOTUYECKUX Ma-
IIMH U OCHOB KOHCTPYHPOBaHUS,

oTokoia Ne 8 ot 14 anpeinst 2025t.

[Tporpamma yTBepskaeHa Ha 3anmpotoko Ne 8 ot 7 anpesns 2025r.

[Tporpamma paccMoTpeHa Ha 3aceIaHuU y4eOHO-METOINYECKOM KOMUCCUU MHXKEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuii I'AY, npcenanun yueOHO-METOAMUECKOIO COBETA YHU-
BepcuTeTa mpoTokoa Ne 8 ot 23 anpens 2025 rona.

[Iporpamma nepepaboTaHa U JI0TIOJHEHA B cOOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.

[Tporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl TEXHOJIOTHYECKUX MPOLIECCOB U TeX-
HOocdepHOi O6e3onmacHoCTH, MPoToKoa Ne 8 ot 6 ampernst 2026r.

[Tporpamma paccMOTpeHa Ha 3aceJaHuu y4eOHO-METOANUECKOW KOMUCCUU HHKEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nmporokon Ne 8 ot 13 ampenst 2026r.

[Tporpamma yTBep:kJieHa Ha 3aceJaHMM Y4e€OHO-METOJMYECKOTO COBETa YHUBEPCUTETa
npoTtokos Ne 7 ot 22 anpens 2026 rona.

OpuruHaj JOKyMEHTa XPaHHUTCS Ha Kadeape TpaHCIOPTHO-TEXHOJIOTHYECKHX MAIHH H
OCHOB KOHCTPYUPOBAaHUH.
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