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1. OFbEM AACHUIIIUHDBI
Bcero: 5 3ayernnx CHAUHHL Tpy0oemMKocTH (180 AKa/IeMHUIECKHX JacoB).
popMma oOyuenus

Hasciomac- [ Cemeorp |

UHILTHHY

Ouynan

Bug yue6noii paGors:

AyIHTOpHbIE 3aHITHS (koHTaKTHASR
AaBatesiem), BCero yacon
B TOM 4HCIe:

pabora ¢ npemno-

Camocrosrenbnas pabora,
B TOM YHcIe:

Hpyrue Bumsr CaMOCTOATEILHOM PaboTEI “

AyauTOpHBIE 3aHATHY (xoHTaKTHAS pabora ¢
npenogaBarenem), Beero gacon
B TOM YHcje:

CamocrosTenbnas pabora, Beero yacop
B TOM 4HCJIe;

O6mas Tpyxoemkocts AMCUHILTHHEL B TPY-
AOCMKOCTD [0 ceMecTpaM, 9acoB




2. MECTO AUCHUILIIUHBI
B CTPYKTYPE OBPA3OBATEJIBHOII IMPOIr'PAMMBI

ctu broka 1.

Hsyvenne muctmmnumg basupyercs na pesynbraTax oby4enus, chopmupo-
BaHHBIX [IDHM U3yYeHHH CACAYIOIUX TUCHHIIIIHH:

- Maremaruxa;

- Ousnka;

- Teoperrueckas MEXaHHKa;

- Marepuanosenenue u TEXHONOTHsl KOHCTPYKIIHOHHBIX

MaTepHaos.

Pesynerars O0y4YeHHs mucmmIHELT «Comnporupnenne MaTepHanoB» Heo6-
XOJMMBI JUISI OCBOEHUS TOCTIEYIOMINX TUCLIHATUTH:

- Hetanu Mammn u OCHOBBI KOHCTPYHPOBaHHs;

- Teopus Mexanusmon W Mallluy;

- IlpoextrpoBanue CBAPHBIX KOHCTPYKI[HIA.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS

JUCLHIIIHH.
Komnerenuunu, (Gopmupyembie B PE3YNIbTaTe OCBOCHHS AHUCIMILTHHEL:
~ YMCHHEM HCIIONB30BATh OCHOBHEIE 3aKOHK] CCTECTBEHHOHAYYHBIX JTHCIH-

IJIHH B MIPOQeCCHOHAIBHOIM ACATENBHOCTH, IPUMEHSTH METOBI MaTeMaTHYeCKOro
AHAITM3a M MOJENHpPOBaHMs, TEOPETHUYECKOT0 H SKCIIEPUMEHTAILHOTO HCClienoBa-
Hus (OI1K-1);

~ YMCHHEM IIDHMEHSATH COBPEMEHHbIe METOIBI 1J1s1 pa3paboTku MaJlIoOTXO0 /-
HBIX, 3HeprocOeperamommx u 9KOJIOTHYECKH YHCTBHIX MaIIMHOCTPOHUTENILHBIX Tex-
HoJloruii, obecneunsarommx 6e3onacuHocTe KH3HENEATENBHOCTH JIIONCH U ux 3a-
IIATY OT BO3MOXHBIX [IOCIIeICTBUI aBapwi, KaTacTpod M CcTUXHIiHBIX GG,HCTBHH;
YMCHHEM TIPHMEHSTDH CIIOCO6E] PallMOHANEHOTO KHCIONB30BaHMs CBIPBEBBIX, YHEp-
FeTHYECKHUX H IPYTUX BHIOB PECYPCOB B MalIHHOCTpOEHHK (OIIK-4);

~ YMEHHEM YYUTBIBATE TEXHHYECKHE 1 SKCILTyaTaIHOHHBIE napaMeTper ze-
Taje M y3JI0B U3menuii MAIIMHOCTPOCHHS TIPH UX ipoekTHpoBanuy (I1K-5)
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JIOB; OCHOBBI Pac4eToB Ha MPOYHOCTD CTaTHYECKH-HEOIPeaeIHMBbIX CHCTeM; pac-
UCTOB Ha YCTOMYMBOCTE M pacueToB Ha IPOYHOCTE NpH AeHCTBHH YZapHOii
Harpysku (s OIK-1, OIIK-4, TIK-5);

- YMCHHE NPHMEHSTH COBpEMeHHEIe METOABI A1l paspaboTku Manoorxo-

TETHYECKUX M JPYIHX BHIOB PE€CYpCoB B MaumHOCTpOCHUM (nns OIIK-1, OIK-4,
TIK-5);

- YMEHHE YYHTHIBATh TEXHHYECKHE K IKCILTyaTallHOHHbIE NapaMeTps! fera-
Tei ¥ y3noB M3menwmii MAIIHHOCTPOEHHUS NpH ux TpoekTHpoBanuu (ms OIIK-1,
OI1K-4, TIK-5).

= YMETb BBINIOJNHATE PaGoThl B 061acTy Hay4HO-TEXHHYECKOH JesTebHOCTH
10 MpOeKTUpOBaHHIO, TEXHHMECKOMY KOHTPOIIIO B MAIMHOCTPOUTENEHOM TIPOHU3-
BoacTBe (s OIIK-1, OIK-4, [K-5);

- BIIaZIETh METOaMH IIPOBEIeHuUs KOMILIEKCHOTO TeXHHKO-3KOHOMHYECKOro
aHanmsa 1iis 060CHOBAaHHOTO NpPHHSTHS PEIICHUH; HaBEIKAMU oopmiteHus pe-
3YJIbTaTOB pacyeTa; paGoTsl Ha TIEPCOHANLHOM KOMIbIOTEpE (118t OIIK-1, OITK-4,
IK-5).

4. CONEP)KAHUME AUCLUITINHBI

4.1. quﬁHO-TemaanecKuﬁ IJIaH

O4nas popma o6yyenus

6 Hosep Hanmenopanue pa3jena,
Pybex | pasnena, s

Kosmuecrso gacon
KOHTAKTHOH padoTh ¢ npenoaaBaresiem
’ Jla6opa-

TOpPHbBIE

Ipakray.
3aHATHS

TeMbl

1 JP&CT}DKCHHC-C)KB.THC H Kpyde-
Hue

Py6ex 1

Py6esxusii korTpoms No |

-2

Py6ex 2

S Croxuoe conponmuemse | 4 |
Pt o 12—

Crarmyecku meonpeaemmmbre

CHCTEMBI, YCTORUHBOCTD I

4
Py6Gex 4 o
7 T S e NS e B

Bceero:




3aounasn ¢$hopma obyuenns

Koangecrro yacor

Homep Hanmenoanne pasaeda, KOHTaKTHO! paboTbI ¢ npenogaBaTesem
pasneJia, TeMbl TeMBbI HpakTuyeckne

3aHATHSH

1 Pacraxenue-cixarue u KpyJeHue 0,5

2 Hzru6 0,5
3 Crnoxwoe conporuenenue 0.5

4 Craruueckn HEoIpenenumele cu- L

0,5

CTEMBL, YCTOH4HBOCTE U yap
Bcero: 2

4.2. Conepxanue jieKnHOHHDBIX 3aHATHH

Tema 1. Pacmascenue-cucamue u Kpyuenue

3Hauenne Kypca compotHBIieHus MaTepHajioB, €ro OCHOBHBIE 3amauu. Chszp ¢
olImeHayYHBIMH, OOILICHHKCHEPHEIME  JHCIIMILTHHAMH. Buner  snementos KOHCTPYKIHiA.
Pacuernas cxema. Kiaccupuxarnus Harpy3xu. Cuitkl BHeImHHE | BHYTpeHHHE. Meron ceuenuii,
BuyTpennue cunosrie taxTopsr.

OcHOBHBIE rumoTessr u Aonymenus. Tlonstne o HampskeHun. Hanpsxenne nonnoe,
HOpMajIbHOE ¥ KacaTenbhoe. HanpsskeHroe cocrosmme B TOYUKE Tena. BHIbI HampsikeHHBIX
COCTOSIHHIA.

HenTpanenoe pactsoxenue-cxarue, Ipononsnas cuma, ee 3HAK, IMOCTPOCHHE BIIOPEL.
OCHOBHBIE THIOTE3EL Hopmanbroe manpsoxenwe B TIOMEePEYHBIX CEYCHUSX TPH paCTHKEHHH-
CHATHH, BEIWYHHA, 32KOH PACIPENEICHHS MO CeYCHHIO,

IlpononsHas u nonepeunas Aeopmaunn npu pactsikennu-cxarun.  Kosbduuuent
nonepeuHod aedopmammu. 3akon I Yka. Mogynes npomonsHoi ynpyrocta. Ilepemernenue
TIONEpevHBIX ceYeHUH. Y CII0BHE KeCTKOCTH IIPH PACTSKEHUH-CKATHH.

Mexanndeckne xapakrepucruxu MAaTepuanos. JluarpaMma pacTsKeHHS! TIACTHYHBX u
XPYIKHX MAaTEpPHAJIOB, €€ OCHOBHEIEC YYaCTKH. XapakTepucTuku mpouHOCTH H IUIACTHYHOCTH.
Ipenensupe u JIOIIYCKAEMbIE HaIIPSIKEHHS. Koapopunmenr zanaca. Bunsr pacueros ma
TIPOYHOCTE. Y C/IOBHE IPOYHOCTH ISl TTACTHYHBIX 1 XPYIIKHX MaTE€pHAJIOB.

I'eomerpuyeckue XapPAKTEPHCTHKH IUIOCKHX CEeYeHHI, Hasnauenne XapaKTepUCTHK,
NpHHIMIAaNbHEIE (POPMYIIEL, pasMepHOCTS, 3Hak. | JIABHBIC LEHTPAILHBIE OCH H MOMEHTHI
HMHEPIHH CEeYeHHUs.



OcHoBuble nomymenns TIPH KPYYEHHH CTEpXHS Kpyrioro ceueHus. Onpenenenne
KacaTeNbHOTO HaNpPsDKEHHS, ero paciipefienenne no ceyemmio. Vciosme TIPOYHOCTH IIpH
Kpy4eHun. PannoHansnble ceyenns,

Onpenenenne abeomornoro M OTHOCHTENBLHOIO yriia 3aKPYYMBAHHS IONEpPEYHEIX
CeUCHUH Npu Kpyyennu. Pacyers! na JKECTKOCTD,

HonsapHent Moment HHEPUMH U CONPOTHBICHUS KpPYIJIOro M KOJBLEBOro NIOTIEPeYHBIX
ceuenmii. Paspymenne MaTepHanoB npu Kpy4eHuu. Ilomarmwe o Kpy4eHHH Gpyca
IpAMOYTOJIBHOTO MONEPEYHOro ceueHps,

Tema 2. Hzzup

U3ru6. Ocrosubie momsTug, lonepeunas cuna H3rubaromuit MoMeHT. Onpenenenue
UX 3HaKa M BEJIMYMHEL Hubdepennnansmpe 3aBHCHMOCTH TIpH H3rHbe. Onropsr MONepeYHOH
CHJIBI H H3TU6AIOIIEr0 MOMeHTa,

IVIACTHYHEIX H XPYIKHX MaTEpHATIOB.

Hedbopmanms npononsmrx BOJIOKOH IpH 4YHCTOM wH3ruGe, Onpenenenne xpusuzms
M30rHYTOH ocH. OceBBle MOMEHTE! HHEPLUHH H CONPOTHBJIEHHS TPAMOYTOIILHOIO, Kpyrioro,
KOJIBLIEBOT'O ¥ CIIOXKHOTO CeveHmi, Paumonansusie ceyeny IIpH U3rude,

Ilonepeunsiii usrue, Kacarenpusie HAlPSDKEHHS B CEYEHHSX CTepHKHS IIPH 1onepeynom
u3rude. ®opmyna JKypagckoro. Pacnipenenenne xacarensupx HAIPIKEHUH B MPSIMOYTOIBHOM
TIOIIEPEYHOM CEYEHHH.

Ilepememennus Opa  u3rkbe.  Bupp nepeMemenutd.  Ycmopue JKECTKOCTH.
Huddepennmansnoe YPAaBHEHHE M30THYTOIf OcH Opyca.

OHepreTHYecKHe METOZEI Ompe/iesieHns nepemermennuii NIONCPEYHBIX  CeueHuil mpu
u3rube. Uurerpan O. Mopa. Ipumeps: Onpesenenus nporuba u yria [IOBOPOTA MONEPeYHbIX
CeYEHHH ITPH H3rube ¢ MOMOLIBIo HHTerpana Mopa.

Boruncnenne HHTerpaja Mopa no cnocoby Bepemaruna, Dopmyna Bepemaruna g
OlpeneneHus nepememennt. Yucio craraempix B dopmyre, ux 3mak. Paccnoenne smop.
Ipumep onpenenenns NICPEMCIIEHHH ONEPEYHBIX ceueH i 110 dopmyine Bepemaruua.

Tema 3. Cnoxcnoe conpomuenienue

AHATH3 HaNpsKEHHOTO W JedopmupoBanHoro COCTOsHUA B TouKe Tena. KommonenTs:
HanpsokeHuH. ['naBHBle mnomankm u HAlpsDKEHHA, BUIBI  HANPSDKEHHBIX COCTOSIHHIA.
Hanpsoxenns B maknonmpx CCUCHMSIX IIPH  TMHEHHOM M mIOCKOM HalpsXKEHHOM COCTOSHHMH.
Onpenenenne  nonoxenus TMABHBIX TIOWANOK M BelHYHHE [JIABHBIX  HaNpsOKeHui.
OKeTpeManbubie KacaTenbHbe HalpDKEHHs].

Hedopmuposanmoe  cocrosmme B Touke Tena. I'maBHble ocu g nedopmanun.
O6obmennpit 3akon I yka. Hsmenenne o6mema IpH 0OBEMHOM HaNpsKeHHOM COCTOSIHHA.
YaenvHas norenumansuas SHEPTHs  ynpyro# nedopmanum IIpH  06BEMHOM HanpsikeHHOM
COCTOSHHY. Y NIeNbHAs SHeprus H3MCHEHUsI 00beMa H BopMmbr,



Teopuu (runoressr) npourocTH. Hashauenwe. Dkeuanentroe Hanpsokenue. Teopun
HaUOOIIBIIHX HOPMAIBHBIX HaNPSHKEHHH M OTHOCHTEHHBIX Aedopmanmii. Teoprs Hau6GomsmHx
KacaTeNbHEIX HanpspkeHuit. O6061menHas Teopust Mopa. Duepreruyeckas TEOpHs IPOYHOCTH.

Crnoxnoe conpornsienme. Pacuer Ha TIPOYHOCTE B OOIIEM Ciy4ae CIOKHOrO
conpoTuBienus. OnpeneneHne MakCHMAaNbHOrO OKBHBAJICHTHOTO HANpSXEHHS M pacuer Ha
TIPOHOCTE IO Pa3THYHBIM TEOPHSIM IIPOYHOCTH,

Pacuer Ha npounocts TIpH COBMECTHOM JEHCTBHH H3TrHba | Kpydenus. Hanpsxeruoe
COCTOSTHHE. OKBHBAJIEHTHOE HalpsHKCHHE 1O TpeTheil u HETBEPTOH TEOPHAM MPOYHOCTH.
YcnoBre npoynocTy.

Kocoii u3ru6, Onpenenenne HanpspkeHud. [Tonoxenue HYJICBOW IMHHHM M ONACHBIX
To4eK. Bermciienne nporu6a.

Brenentpennoe pacraxenne-cxxarue. BuyTpennue cuiosge (axTopsl ¥ Hanpskenms,
Ionosxenue vefiTpansnoi oc. Onachbie Touxu, pacuer Ha MIPOYHOCTE.

Tema 4. Cmamuyecku Heonpedenumole cucmemui, yemouuugocme u yoap

Craruveckn meonpenemmbie CTEPKHEBbIE cHCTeMbL JIummue csizy, Merox cun.
Packpertre  cratmueckois HEOTIPENICIIMOCTH ¢ MOMOMIBIO  MeToma  CHu OcHoBHas,
OKBHBAJIICHTHAS CHCTEMBI, KAHOHMYECKHe ypasHenus. Omnpenenenue kospduumentor
CBOGO/THBIX YIEHOB KAHOHHUECKHX VPaBHeHwuii,

Craruueckn neonpenemmbre CTCPXHEBbIE CHCTEMBI IIPH PaCTSIKEHHH-CIKATHH non
BO3/ICHCTBHEM HArpysku. Packperrue CTATHYIECKOH HEONPENETUMOCTH METONOM CHLL. Mertopuka
OIpPENENIEHH TeMIIEPATYPHEIX H MOHTANKHELX HanpsHKeHHH.

Packpertie cratnueckoit HEOMNpeneMMoCcTH 1 6anok u pam c TIOMOUIBIO METO/A CHIL.
Hcnonesosanue croiicrs CHMMETpPHH.

Pacuer cummerprunbX TOHKOCTCHHBIX 0BoNnOYeKk BpameHus. OcHOBHEIE TIOHSTHS.
Ypasnenue Jlannaca. Pacver na TPOYHOCTH ChepHyIecKux u IUIHHAPHYECKHX 060JI0YeK .

YcToitauBocTs CKATEX crepxkueit. Ilonarie 06 yeroiunpex u HEYCTONYMBEIX (hopmax
paBHoBecusi. Kputuueckas cuia. @opwmyna Ditnepa ms pacHera KpUTHYECKO# CcHibl. Yyer
CTIOCOOOB 3aKpeIUIeHHS —KOHIOB crepxkHs. KputHueckoe Hanpskenne. I'mbkocts crepins,
IIpenens: npumernmocTy topmyier Oilinepa.

Ionstne o morepe YCTOHYHBOCTH mpu HANPAKCHUAX, IPEBBINAIOMEX MIpesen
ponopuuonanskoctd. Popmyna ScHHCKOrO, CrepkHH Mamol ru6KoCTH. Buper pacueron
CXATBIX CTEPIKHEH HA yCTOHYHBOCTE. Bri6op Matepuaina u PAHOHANLHBIX (OPM cedeHH .

Huuamudeckoe  Harpysxenue. Pacuer nmemxymmxcs ¢ YCKOPEHHEM  3JIEMEHTOB
KOHCTpYKuui. ITpuniun HanamGepa. Meronuka ONPCLCIICHHS HANPSIKEHUH TIpH BpallleHHH H
HOCTYNIATEIEHOM JBHKECHHHY.

Vanap. Ocrosrgle Aonymenus. Boisox dopmynsr s BBEIMHMCIICHHS] THHAMHYECKOTO
Ko3hdurmenta. Bunr yaapa. Ilytu cHuxenus AMHAMHYECKHX HampspkeHuil. Pacuer na
TPOYIHOCTE NPK IPOJIOEHOM, H3TMGaroImEeM, CKPYYHBAIOIIEM yrapax.

IIpounocts npu uukmMuecku M3MEHAIOIKXCS HaupshkeHnsX. Yeranocts. [TorsTHE 00
YCTATIOCTHOM paspyiuenny Matepuana. Bumpsr 1 X4PAKTEPHCTUKH UMKIIOR Hanpsmkenwii. Kpussie
ycranoctu. Ilpexen BeHOCTHBOCTH. Huarpamma yeranocrroit IPOYHOCTH.

OcHoBHble (axTopsl, BrumOmHe Ha BCJIMYHMHY [PENENa yCTAIOCTH (KOHIEHTparus
HaNpsDKEHH, Pa3sMepBI JETAIH, COCTOSHMHE HOBEpXHOCTH). Pacuer Ha ycramocTs. Ipaxruyeckue
MEPBI HOBBIIECHHS yCTATOCTHO N NPOYHOCTH.



4.3. Jla6opaTopusie 3ansiTus (ounas gopma o0y4enus)

Homep | Haumenopanne . Hopmatus
Hanmenopanue naboparoproi
pasgeia, pa3gena, BpEMEHH,
patorsl
TEMBbI TeMBI Hac.
Hcnwbitanne marepranos na pacTsxeHwe. 2
Onpenenenne Moy HPOIOTBHOM
Pactsxenue-
YIPYTOCTH M Ko3¢duimenta norepey- 2
1 CXKaTHe H Kpyde- .
HOU gedopmanum myis cramy,
HHE
Onpenenenre Moxyns capara IIpH Kpy- 5
YEHHH,
Onpenenenue HopManbHEX Hanpsixe-
2 H3ru6 HUH B [IOTIEPEYHOM CeueHnH Ganku npu 2
u3rube.
OKcnepumenTansHoe U3YYEHHE TEOpPHH 5
3 Crozxoe compo- BHCLEHTPEHHOTO PACTAXKEHHS.
THBJICHHE
Py6esubrit korTpoms No3 2
Cratnuecku Hcnbrranne Ha ycroiansocTs cxathix 5
4 HCOIIpCI{CJ‘IHMbIE CTep KHEH 1
CHCTEMBI, YCTOMH-
YMBOCTS H yzap PyGexnpuii kouTpoms Ned 2
L Bcero: 16

4.4. llpakTHYecKHe 3aRATHS

Hopmarus
BPeMEeHH, [ac.

Haunmenopanue
HanmenoBanue 3aounas

pasjaena, TeMbl B thopma
3aHATHA
odyye-

HHUHA

Pactsoxenue, cxatue. Merox ceue-
Hui. Ilocrpoenue SMIOPBI  TIpo-
JOJIBHOH CHIIBI,

Pacyersr na npounocts TIPH pacTsi-

JKCHHH, Cxatuu. Onpejenenue me-
PEMEINCHHI NONepeYHbIX ceueHmil
Pactsmrenue-cxatue CTEPXKHS. Y CIIOBHE EeCTKOCTH.
M KpyHeHHe Kpyuenne. Meromuxa OnpeeneHus
M IOCTPOCHMS SIIOPhI KPYTSIIEro
MOMEHTa.

Pacuersr Ha npounocrs n xKecT-
KOCTL  NpM  KpydyeHHH cTepikus
KpYIJIOTO W KOJIBIEBOTO TOmEpey-
HBIX CeYEHHH.




PyGesxHbiii konTposs Nel

Hpsimoit nockuii u3rnG. IMocrpoe-
HHE SIIIOp MONEPEYHOH CHIIBI B u3-
rubaromero MomenTa,

Pacuerst na npounocts IPH U3rHOE
0anox H3 mIacTHYHBIX MaTepHaoB.
Pacyers Ha npounocry IIpH U3rube
H3 XPYNKHX MaTepuanoB. Pacuerp
Ha JKECTKOCTh mpH u3ruGe. Ompe-
ACIICHHE MepeMelleHHii nomepey-
HBIX CEeYCHHH 6alok ¢ momompio
HHTerpana Mopa.

Onpenenenne nepevemennii mome-
PCHHBIX ceueHul Galok npu usrube
C IOMOIIBIO (hOpMyIIBI Bepemary-
Ha. Paccroenne smop. [Mpumene-
Hue DBM.,

Uzru6

PyGexubiii konTpoms N2
IT

OCTPOCHHE 3MIOP BHYTPEHHHX CH-
JIOBBIX ()AaKTOPOB u pacuersr Ha
HPOYHOCTE IIOCKHX — CTAaTHYeCKH
OIPENENHMBIX paM.

Pacyer na mpounocts B obmmem
CIydae CJI0XHOTO CONpPOTHBICHUS
Gpyca xpyrioro IIOTIEPEYHOIo Cce-
YEHHS.

Pacyers na npounocts IIPH COB-
MECTHOM IeHCTBUM H3rnba u Kpy-
YEHHSI.

Crnoxnoe COIIPOTHBIICHHE

Pacuer crarmuecku Heonpezenu-
MBIX IUIOCKUX paM ¢ INOMOIOBIO M-
TOJIa CHIL

Pacuers Ha ycToiuuBocTh cxaTe
CTEpIKHEI.

Pacuersr npu neticreun YAapHBIX (

Crarugecku neonpese-
JIAMBIE CHCTEMBI, yCTOH-
YHBOCT U yJap

-

Harpysok.
Beero: | 16 | 2

5. METOIAUYECKHUE YKA3AHMS JIIsI OBYYAIOIUXCS]
10 OCBOEHHIO TUCLMILIHHBI

Ilpu npocnymmeanmm nexrmii PEKOMCHIYeTCSl B KOHCIIEKTE OTMeYaTh Bce

BaXXHbIE MOMEHTEI, Ha KOTOPBIX 320CTPACT BHUMaHHE MPEIo/aBaTeb, B YaCTHOCTH
T€, KOTOpbIE HalpaBJIeHb! Ha KAYeCTBEHHOE BLINIOITHEHHE COOTBETCTBYIOMIEH 1a60-
PaTOpHOH paGoTh! M NpakTHYECKHX 3aHSITHH.
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Ipenopasarenem 3aIUIAHHPOBAHO MCIIONB30BAHUE TIPH YTEHUH JEeKIHH Tex-
HOJIOTHM y4eGHOH OHCKyccHu. INoatomy PEKOMEHIyeTCs PpUKCHpOBaTE 115 ceby
MHTEPECHBIE MOMEHTBI C LIESTBIO HX AKTHBHOIO O0CYXKIEHHS Ha TUCKYCCHE B KOHIIe
JIEKIIHH.

3a/10rOM Ka4ecTBEHHOro BRHIMOTHEHMUS 1aGOpaTOPHEIX paGoT sABIsETCS ca-
MOCTOATENIbHAS ITOJIOTOBKA K HHM HaKaHyHe IyTeM MOBTOpeHus MarepHana jiek-
uuH. PekoMeHnyercs moarotosuts BOIIPOCHI 10 HESICHBIM MOMEHTAM M obcynuTe
HX C MpenoaaBaTesieM B Hayase 1ab0OpaToOpHO# paGoTHI.

Ipenonasarenem 3aIIaHHPOBAHO NMPHMEHEHHe Ha Na60OPaTOPHEIX 3aHATHSIX
TEXHOJIOTHH KOJIIEKTHBHOIO B3aUMONeHCTBHS, pasbopa KOHKDETHBIX CHTYyaI[Hii.
Hoostomy npusercrayetcs TPYNIIOBOM METOJ BBINOJIHEHHUS 1abopaTopHeIX paboT u
SalMTBL OTYETOB, a TAaKXkKe B3aHMOOLCHKA H obcysenne pesynsraTton BBITIOJIHE-
HHUS 1abOpaTOpHbIX pabor.

Ha npakruueckux samsrusx c [EIILI0 YCBOCHHS M 3aKperieHus TEOpeTHYEe-

PellleHuH (KaK paBuiio, KOPOTKHX) 3a/1a4 ¢ BEIXOZIOM K mOCKe 1 TIOSICHEHHEM Xo/a
PacyeTos, a Takoke obcyskaeHre nonyqaeMbix pesynbTaTos.

Ans rexymero KOHTPOIIS ycrieBaeMOCTH 11t 0uHOl opmsI 06yuenus npe-
NloflaBareneM Hcmonb3yercs babHO-peliTHHrOBas cHCTeMa KOHTPOJISI W OLeHKH

H3yYCHHE pa3/IeioB IUCLMIIHHEI, TIOZTOTOBKY K 11a6opaTopHbIM paGoram (mns
00yyYaromuxcs: 0uHoH tdhopmrr Obyuennus), k py6exkHbIM KOHTpOIsIM (1151 06yuato-
HuXCA OTHOH (opMEI 0GyueHws), HOArOTOBKY K MPaKTHYECKHM 3aHSTHSIM (nns
06y9aromuxcs 09HON M 3304HOI (bopMEr oby4eHus) u 9K3aMeHy (11 06y4aro-
LIHXCsl O9HOH ¥ 3204HOH hopMBI o6yyenus).

Pexomennyemas Tpynoemxocts CaMOCTOATENBHON paboThl MpeacTarieHa B
TabHLe:

Pexomennyembrii PEXKHM CAMOCTOATENbHOI

Pexomennyemas
TPY0€MKOCTb,

Haumenosanue
BHJ2 cAMOCTOATENLHOI paGoThI

3aounasn
dopma

o0ydenus

CaMOCToslTe.ﬂLlioe H3YYEHHE TeM JHCHHIIHHLI: “
e o~
\mm-
Crarnueckn HEOTIPEACITMBIE CHCTEMBI, YCTONYHBOCTE 5 yaap ““

b s |




IMoaroropka x J1a00paTOPHBEIM 3aHSTHSIM
10 2 Yaca Ha Kax/oe 3aHsATHE)
HoaroroBka k npakTHuecknm 3aHATHAM
10 | 9acy Ha kaxzoe 3aHATHE)
IToaroroBka k pPy6exxnbIM KOHTpoJIIM

10 2 yaca Ha KaXXabIi pybex
Hoaroroska k 3x3amen
Beero:

6. ®°OH1 OUEHOYHBIX CPEJCTB
AJIL ATTECTAIIMHU O JUCHAILIAHE

6.1. Ilepeuens onenounnix cpeacTs

1. BannsHo-peiitunropas CHCTEMa KOHTPOJIS U OLEHKH aKaJIeMUYEeCKoH ak-
THBHOCTH 00y4arommuxcs B KI'V (nst ounolM thopMsr 00yuenus);

2. Oryern obyyaromuxcs o 71a6opaTopHEIM paboTam (a1 ouHO# popmer
oby4eHus);

3. JlomMawmnne 3ananus x pPyOexHBIM KOHTpOIIAM Ne 1, Ne 2, Ne3, No4 (ms
04HOH (OpPMBI 06yyerus);

4. TTepeuenn BOIIPOCOB K 3K3aMeHy (1151 04HO# 1 38049HOH (opMEI o0yuenws);

5. baHk 3az1a4 k sk3amenam (w15 04HOM 1 3304HOl (bopMEI 00yyenus).

6.2. Cucrema 6annbHoO-peiiTunroBoii OLEHKH
PaboTeI oGyuarommuxes no AMCHHITHHe

HaumenoBanue
Pacnipenenenne
Gasinos 3a ce-
MECTPbI M0 BU-

Conepskanue

IMocene-

Brinonnenue
HHe npak-

5 H 3aLKTa
JAaM yueGHOH Bun Mocemwe- | Tuyeckux
2 o OTYETOB 1o
paborsl, cpokn yuebHom HHe 3aHATHI K
u 5 Jaboparop-
Cnaum yueGHoi | paborer: | nexumii AKTHB- ki
1 (10BO- Th
paboTsi (mo! HOCTB Ha paboT

AMITCH A0 cBe-
eHust 00yua-
IOIHXCS Ha

nepBOM yues-

HHX

Banp-
Has
OLICHKa:

HOM 32HSITHH) 8 sansTHii
Tu7
no 1 6an- | 6 pa6or no 2
Gannos
1y u3sa banna
Ha 4-M u
AKTHB- (1 6ann 3a 8en
HOCTb Ha | BBINOJHEHUE
TNIPaKTH-
HHX —10 | W 1 6amwi3a
HYECKOM | TOpHOM

3aHATHH | 3aHATUM

Koppekrupyiommii ko3dpdunment K:
K=2 3a aktusHyio paboty; K=0,5 3a
Orno3jaHue He Gosiee yem Ha 15 MUH;
K=0 3a onosnanue 6onee yem Ha 15
MHH, 33 rpyGoe Hapyenue aucim-
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TUIMHDI Ha 3aHATHSX: NOPYa HMy1Le-
CTBA, COH, MBI, lIyM, TeneOHHbIE
3BOHKH, SMS, MMS, naxosxcnenue B
HETPE3BOM COCTOAHMM, JeMOHCTpaLus
NPEHEOPEKATENLHOO OTHOWEHMS K
3aHATUAM H OKPY3KaIOIHM.

Kpurepuii nepecyera 6an-
JIOB B TPa/IHLIHOHHYIO
OLIEHKY I10 HTOram paboThl
B CEMECTpE H HK3aMeHa

60 u Menee 6annos — HEYZOBJIETBOPHTEINBHO;
61 ox 73~ YAOBIIETBOPHTENBHO;

74 ... 90 - xopomwo;

91... 100 — orimuno

Kpurepuu nonycka npo-
MEXYTOYHOMH aTTecTauuu,
BO3MOXKHOCTH TIOJTy4YeHH s
a4BTOMaTHYECKOro 3ayeTa
(3x3amMeHaumOHHOI oen-
KH) 10 IMCLMILTHEE, BO3-
MOKHOCTb NOJTy4eHus 6o-
HycHbIX Gannon

DopMbI 1 BUITH Y4eBHOI
paboTel 111 Heycnesaro-
KX (BOCCTAHOBMBIUHXCS
Ha Kypce obyuenmus) oby-
HaIOWMXCS U1 HOJTyYeHuUst
HelocTammx 6arios B
KOHLe cemecTpa

Jnst nomycka x TPOMEKYTOYHOH aTTectanmuy (ox3ameny)
obyyatoumiicss momien HabpaTh 1o HTOram TEKYILETO U py6esx-
HOTO KOHTPOJIA He MeHee 51 6amma. B Cilydae ecnu oOyyarommmii-
¢ Habpai Menee 51 aina, To K aTTecTamHORHEM HCHEBITAHHUSIM
OH HE JIOIyCKaeTcs.

Mis monydenns skzamena 6e3 npopenenus IpoUenyps
TPOMEXYTOUHOH  aTTecTamun obydaromemycs Heob6xomumo
Habpatsb B xo/1e TEKYIIEro ¥ pyOexXHBIX KOHTpOJIel He MeHee 61
Oamwia. B srom CIy4dae HTOr OayUIbHOMH OLCHKH, NOIy4aeMoi
ofyyarormmcs, OIPENIEIAETCS 1O KO/miecTBy 6annos, HaGpan-
HBIX HM B XOJIe TEKyIEero u pybexubIX koHTponei. IIpu arom,
Ha yCMOTpeRHe npenonasares, Gammphas OlleHKa o0yyarommero-
Csl MOXKET OBITh MOBBIIIIEHA 33 cyer TIOJTYYeHHS TOTIONHUTEIBHEIX
6asuoB 3a AKaICMUYECKYIO aKTHBHOCTB,

Oﬁyqalomnﬁca, HMEIOIMH NpaBo Ha TIOJIyYE€HHE OLEHKH
6e3 nposenenus HPOLENYPBl MPOMEXYTOYHO# arTecTaluu, Mo-
KET [OBBICHTE €€ IIyTeM Caqu 4TTECTAllMOHHOTO HCIbITaHMs, B
ClIyHae nojyyenus obyqaromumes Ha aTTECTAIlHOHHOM HCIILITa-
HuH 0 6amIoB HTOr 6aIBHOMN OLCHKH IO MHCHMIITHHE HE CHH-
KAETCS,

3a aKaNIeMHYECKYI0 aKTHBHOCTH B XOJe OCBOEHHS JIHCIH-
IUIMHEL, y4acTHe B yueGHOi, HayqHO-HCCIIeI0BATENLCKOI, crop-
THBHOH, KyJIbTYDHO-TBOPYECKOH 1 obmecTBeHnO fesTenbHOCTH
obyuaromemycs MOTYT GBITh HAYHCIIEHbI JAONOJHHTENbHEIE Gall-
Bl MakcumanbHOe KonmdecTso JAOTIONIHATEIIBHEIX GaJUIOR 3a
AKaJICMHYECKYIO aKTHBHOCTb [10 OZHOH NHCIHMILIMHE COCTaBIIsIeT
30.

OcHoBanueM m1s TOTyY€HHS TONIONHHTENLHBIX GALIOB SB-
JIATOTCS:

~ BBITIOIHEHHKE JIONONHATENLHBIX 3aaHui 110 JUCLHIUIHHE,
NOTIOTHUTEIbHbIE OaITBI HAYHCIISIOTCS TIpeno/iaBaresiem;

- YHacTHE B TeUECHHE CemecTpa B y4eOHO#, Hayudmo-
HMCCIIe10BATENECKOM, CIIOPTHBHOI, KYJIBbTYPHO-TBOPYECKOI 1

obmecTBenHOT AestensHocTu KTV,

B cny4ae eciu k IIPOMEIKYTOUHOIT aTTecTanuu (oK3ameny)
HabpaHa cymma Menee 51 baswa, obywarowemycst HEe00X01Mo
Habpats HexocTaromee KOTHYECTBO GATIIOB 32 CYeT BLIMONHeHMs
AOLOHUTENLHBIX 3a[aHui, 10 KOHIA Tocne/ineH (3aueTHoit) He-
ZlelH ceMecTpa.
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3, Hpouenypa OLECHHBAHUSA pe3yjibTaros OCBOECHHUSA AHCUHHIIJIHHBI

B xayectse py6exnnx KOHTPOJIEH MpeiaraeTes caMocTosTebHOe BBITTOJI-
HEHHC YE€ThIPeX NOMalIHMX 3aiaHuii ¢ PCLICHHEM 337124 U € 3aIMTOH B ycTaHOB-
JIEHHBIH CPOK. JINa Kaaoro KOHTPOIIs ycTaHOBNEHO onpexeneHHOe KOJIMYECTBO
6amnos. Ipu 3aumre OLCHHBAIOTCS CTENCHb YCBOEHMUS TIPUOOPETEHHBIX 3HAHMIT
(kadecTBO 3alHUTHI), KAYECTBO odopMITeHHs U (akTHUeCKHT CPOK IIpe/ICTaBIeHus
sananuit. Ilomyyennoe wncno Gamnop 3aHOCHTCA B BEOOMOCTH y4yeTa TeKyIeH
yCIleBaeMoCTH.

JUCLHIITHHEL
IpomesxyTounsii KOHTpPOJIb 3HaHuii 06yyqarommxcs (3k3ameH) nmpoBoauTCs
110 TPaHIIOHHOH (opme 110 Guetam, gro TI03BOTISIET OOy YArOmMHMCES TIPOEMOH-
CTPHPOBATL CBOHM HABBIKH IPE/ICTABICHUS H H3IOKEHHA MaTepuana, pasBuTh rpa-
MOTHYIO TEXHHYECKYIO pedb, M0Ka3ars YMEHHE CaMOCTOATENBHO pemaTh 3aaum,

Pe3ynbrate TEKYIIEro KOHTPOJIS yCIeBaeMOCTH 1 9K3aMeHa 3aHOCATCS Mpe-
NoaBaTeseM B 9K3aMEHAIMOHHYIO BEIOMOCTS, KoTopas cnaercst B oproraen mu-
CTHTYTa B JIeHb cHa4yu SK3aMeHa, a TaKKe BBICTABNAIOTCS B 3aY€THYIO KHHXKY
obyuaromerocs.

6.4. Ipumeps ouenoynbIX CpeacTB s pybekHbIx KOHTpoJIeH u 3k3aMena

Ilpumep sapuanma Pybesicnozo Koumpona No]

3adaua Nel Beimonuuts TIPOBEPOYHEI pacyeT Ha NPOYHOCT M KECTKOCTE

NIONIEPEYHEIX CeYeHUH o,

Hcxoomsle dannvie: cuna P = 20 xH; nnomans TIONIEPEYHOr0 CeyeHHs
crepxHs F=10 CM2; AmiHa a = 0,7 M; MaTepuan — crans (Mozmynb ynpyroctu E =
200 I'Ta); nomyckaemoe HOpMankHOe HanpskeHue [a] = 180 MITIa; nomyckaemoe
nepemenienue [d] = 250 mxm.

Fo
= =
= Pt 6P

%--———“q—y—___
a Ja 2 | a
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3aoaua Ne2 Wcxons usz YCIOBUH NIpOYHOCTH U HKCCTKOCTH, OIPEeNUTh He-
00XO0mHMBEI AuaMeTp d mns crepiHs, HCILITBIBAIOLIETO KpyueHue. Ioctpouts
SIIOPBI KPYTAILEro MomenTa M,, KacaTelIbHBIX HAIPSKEHUH T U a6COMOTHELX yr-
JIOB 3aKPYYHBaHNUS @ TONEPETHBIX CeYSHHL.

3aoano: umcnennas BEJIMYMHA CKPYYMBAIOLIETO MoMenTa [ — 50 xH-m;
AnuHa ['= 0,5 M; Marepuan pama — CTanb (Moayins cipura G = 8-10° MIla). Jlo-

4/ pZ4

_%__;% ]

2 ® / )

Ilpumep sapuanma Pybexcnozo konmpona No2

3agaua Nel. [ns Ganku, HarpyxenHoi no YKa3aHHOH cxeme, ITOCTPOHTH
SIIOPEl MONEPEYHBIX CHI H H3THOAIOIMX MOMEHTOB, Onpenenuts BEJIHYHHY
MaKCHMaJIbHOrO M3rHOAOIIEro MoMeHTA B ONACHOM CEYEHHH.

A
TN

3amaua Ne2. Onpenenure g CTaJlbHOH  JIBYXONOpPHOH  Gaky
HEeOoOXOMUMBIit pasmMep b mpsmoyronsaoro TIOTICPEYTHOrO CeYeHHs C 3amaHHBIM
COOTHOIICHHEM CTOPOH.

Hexoonvie dannvie: BelnuHa cuntel P = 3 xkH; nmuna [ = IM; nonyckaemoe
HOpMaiibHOe Hanpskende [ 6 | = 160 MITa.

A

ZPI 2l b

T i |
3agaua Ne3. Onpenennts PY30noBeMHOCTD (BenuumHy JOITyCKaeMoii
Harpysku [ P ]) cransHol koHcobHORN anku KBaapaTHOTO ceyenus. [Ipu Haiinen-
HOM BeNMYMHE JNOMycKaeMoi CHiky BBIYMCIIMTE TIPOru6 cpexmmero cedenus
KOHCOJTH.
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3aoano: pasMep TonepeyHoro ceuenus b = 1( CM; nmuMHa I = 0,5 M
AOMYCKacMOE HOPMAILHOE HaNpsKeHHe [ 6] =200 MIIg; MOZYIIb NMPOOJIBHOIN
ynpyrocta E =2-10° MI1a.

P P
P vF
| [ - [

CHJI, U3TM0AIOIEro MOMeHTa. Ipu pacuere na npounocts YYECThb TOJIBKO Hampsi-
’KEHHE, BbI3BAHHOE M3THOAIOIMM MOMEHTOM.
Marepuan crepixuei PaMBl —  HM3KOyIIepomucTas crais: cuia P = 40

kH; nmana £ = 0,5 u; AOTyCKaeMoe HampsikeHue | @ ]| = 160 MITa. Xé&crkocts

cedenus crepxueit EJ, , nmocrosmua, Hucnenusle 3HaYeHus Ko3hpuuenTOB CHII,
MOMEHTORB @;, a,, az; W IIHH Y4acTkoB by, b,, b, NIpUBEJieHk! B Tabaune.

Mb10 TEOPHIO IPOYHOCTH (TEOPHIO HAMGOIBIIHX KacaTeNbHBIX HaNpPsSDKEHHIH).

s Beex BapuanToB NPUHATE cunty P = 5 kH; anuny I = 0,5 M. Crepixens
— CTaJIbHOH, OMycKaeMoe HOpMAaTbHOE Hanpsbkenue [ | = 200 MI1a. Koapu-
UHEHTSl ay, ay, @; U by, b, b;; AHAMETp CeyeHus d, pasmep cTOpOHBI npsMo-
YTOJIbHUKA MJTH KBaJIpaTa C IIPHBE/IeHEI B TabnuIe.

3agaua Ne3. Onpenenuts neobxodumsis Ouamemp eana d, wua KOTOpOM
HaCaXXeHbI 3y6uathle KOJeCa WM MIKUBE] Aunametpamu D u D, cOOTBeTCTBeHHO.
Ilpu pacuere npumenurs "emeepmyio (3HepreTHdeckyio) TEOPHIO IIPOYHOCTH.

Ban nepenaer mommocts, N, kBt ¢ gncnom 000poTOB N, 06/MUH yepes

3yG4aroe Koaeco mim mKus, Mvma £=0,2 v MaTepHall Bala — cTanb; OMycKa-
€MOe  HamnpsbkeHue [ ¢ ] = 60 MIla. Hucnennsle 3Ha9eHus N, n,D, D,, u xo-
3hOUUUEHTH 1THH YYacTKoB Bana by, b, b; ykazauw B Tabinne.

Cuisl B3auMopeiicTBrs MEeXy 3y0uaThIMH Kosecamu NPEJICTaBIEHEI TpeMst
B3aUMHO NEpNeH UKy IS PHBIMU coctaBasromumu P, T u A. 3necy P — OKPY)KHOE
YCHIIHe, HaNpaBIIeHHOE MO KacaTeabHON K HaYaIbHON OKPYIKHOCTH Konec; T — pa-
AHAbHAs CHJIa, HATIPAaBJIEHHAs 110 panuycy k neHTpy xoneca; A — ocesoe YCHITHE,
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T.€. mapannensHoe ocu Bana. Ilpu HaxokmeHHH BEJIMYHHBI YCHIIMHA B 3y64aTom
SALCIICHHH NPHHATD, YCTAHOBJIEHHOE W3 TIPAKTHKA COOTHOLIEHHE MEK]Ty COCTaB-
JsromuMu: T=0,4P; A =02P. B LIKWBaX 3aaHbl CHJILI HATSKEHHS peMeHHoiH
nepenayn §; u S, Veunue narsxenus Benymeii BeTBH S; B nBa pasa Gombmie
ycunus Benomoii S, T.e. S; =25, B paciere Ha NPOYHOCTH NeHCTBHEM po-
AONBHOM CHITBI IIpeHe6peds.

Bapuanm 1
O 4
aFl %
ol
Z
L

=

Ilpumep sapuanma Pybescrozo konmpons Nod

3apaua Ne 1. Jlnst mnockoii CTATHIECKH — HEOMpPeIeTUMOM pambI TpebyeTcs
HalTH BEIMYHHY 00nyCckaemori cunb: [ P]. Pama umeer Keadpammnoe nonepeynoe
CeHueHue co cTopoHol h. Xe&ctkocTs cevyenus crepxnei EJ,, , nocrosuua.

Marepuan CTEPIKHEH paMbl — CTallb; AI0TyCKaeMoe HOpMaIbHOE HarlpsiKe-
HEe [ 0 | = 200MIla; namua I = 0,5 M. Yncnennoe 3Hauenme CTOPOHBI ceyeHwus /i
U KO3 GULIHEHTOB a;, as, as; by, by, bz ipusenens B Tabimue.

Ilpu packpsituy cratnueckoii HEONPEACTHMOCTH UCIIONB30BATE Memood cu.
B pacuere na npounocts YHECTb IEHCTBHE TONBKO H3rHbaOmIEro MOMEHTA.

17



bl

o

T

ap

3agaua Ne 2. lposepume na yemoiiuugocms CKaThIi CTePKEHb 3aJaHHOIO
CEYCHHMs M3 JIerMpoBaHHOM cramm 30 ['CA (ee MexaHHueckue XapaKTepPHCTHKH:
IIPENIEN NMPONOPLUHOHANEHOCTH Ony = 700 MITa; npegnen TCKY4eCTH Oy, = 850
MIla; monyne nponombHoii ynpyroctu E=2,1-10° MI]a).

3anaHo: BennunHa CXKUMarOIIEN cuibl P = 200 kH; pa6oyas qiuna CTEPIKHS
I =2 ™m; Tpebyemsiit Ko3dduimenT 3anaca YCTOHYHBOCTH | ny | =2,5. Yucnennpre
SHAYCHHS pasMepa € monepeyHoro CCYCHUS, KOODDULUEHTEI CHJTBI @;, a; u 1nu-
HEIL by, b, ykazausl B Tabnuue.

Ilpu pacyere KPUTHYECKOH CHBI yis CTepXKHEeH OOMBIION I'HOKOCTH M-

CTH (mpu Ay < 28) ux YCTOHYHBOCTH cumTaTh obecneyenHoii Ges OnpezeeHus
KPUTHYECKOH CHITBI,

ap

3amaya Ne 3. Ha CTALHYIO NIBYXOMOPHYIO Ganky AByTaBposoro (I'OCT

Rpo1HOCM® NI oMy cKkaemMom HAaIPsKeHWH | ¢ | = 120 MITa.

Ipunsts Bec rpysa P = | KH; nmany =1 u; MOZynb MpOAONEHOI yrpy-
rocTH Marepuana 6anku E = 2:10° MITa. Beicora nanenus rpysa H, Homep ngy-
TaBpa u Kospduuuentsi b, b,, b, NPHUBEJICHBI B TabIHIIe.
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IIpumepusiii nepeuens BONPOCOB K 3K3aMeHy

1. 3amaun xypca CONPOTHBIIEHHS MaTepuanoB. OCHOBHEIE THIIOTE3BI U 01y~
IEHHA, BU/IBI 5]IEMEHTOB KOHCTPYKIHii.

2. YncTelit u3rub. Dopmyna s onpenenenns HOPMaJIBHOTO HampsiKeHus B
HOMEPEYHBIX CeYEHHAX CTEPIHKHSL.

3. Onpenenenne oceprix MOMEHTOB HHEPLIUH H COMNpPOTHBIICHHS UL TI0TIe-
PCUHBIX CEYEHMH THIIA Kpyra, KOJbla 1 IIPSIMOYTOJIbHHKA.

5. Kacarenpnoe HaNpsKEeHKe, BO3HUKAIOIIEe NPy KPY4YE€HHH B MONEPEYHbIX
CEUCHHSX CTEPXKHS KPYTIOH hopMmbl.

6. Onpenenenue TIOJISIPHBIX MOMEHTOB MHEPLIUH U COIPOTHUBIIEHHS CTEPIKHSI
KpYTJIOTO CILIOIIHOTrO M KONBIEBOro TIONEePEYHBIX CeYEeHHI.

7. ®opmyna JI.1. XKypasckoro ms PacteTa KacaTeNbHBIX HaNpPsHKEHHH B
TIOTIEPEYHBIX CEYEHHUAX CTEPKHS IpH u3rube.

8. INonsaTue o HanpsokeHud. Hanpsoxenne IIOJTHOE, HOPMAJIBHOE U KACATelL-
Hoe. Pa3smeprocTts HaNpsHKEHUS.

9. XKectkocTs crepxnus TIpH kpy4enun. Popmyna ans pacyera OTHOCHTEIb-
HOTO yria 3aKpy4HBaHHS CTepiKHs KPYTJIOro nomnepevHoro ceueHus. Yciogme
XKECTKOCTH. Buner PaCcYeTORB Ha JKEeCTKOCTS.

10. Onpenenenne senmumner u HallpaBJICHUs TONEPEYHOH CHIIBI M M3ruGa-
IOIIET0 MOMEHTa NPH IIIOCKOM HM3ruGe. IMoctpoenne ux 3IIOp (OKa3aTh Ha KOH-
KPETHOM npHMepe).

11. BHyTpernue cunospie baxropsr B 061mem ClIyHae Harpy>eHHUsl CTepIKHsl.
Cyunocts Metona ceuenmii.

12. ®opmyna Bepemaruna AJISL ONIpE/IeNIeH s TTepeMerneHHii TTOIIEPEYHEIX
CEYEHHH CTepIKHS IPH H3rUbe.

13. Kpususna M30THYTOH OCH CTEPKHS. 33aBHCHMOCTE KPUBU3HBI OT M3ru-
Garomiero Mmomenta. M ectkocTn CCYCHUS CTEPIKHS IPH U3rHbe.

14. TlousTue o umcrom casure. Yron casura. 3axon I yka. CBa3p Mexy
TPEMsl yIIDYITHMH [IOCTOSIHHBIMH MarepHara.

15. Medopmarus pacTsikenus-cxatus. 3akon I'yka. Monyns npononsHoit
ynpyroctu. Koadduiment nonepevHol nehopmarum, Iepememenus rornepey-
HBIX CEUEHHH CTepiKHSI.
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16. ITousTHE O HalpsHKEHHOM COCTOSIHMH B TOYKe, Bunsr HanpsokeHHBIX co-
CTOSIHUH. ' 1aBHbIe mIomanky u riasnpe HaIPSHKEHHS.

17. Onpenenenue YTJIa OBOPOTA MONEPEYHEIX CeYeHui CTEPXHS [IPU Kpy-
4eHuH. 3akoH ['yka. XKecTkocTs CCHUCHHUS CTEPXKHS IPU KpyUeHHH.

18. Ycnosue npounocru IpH Kpy4deHud. OmacHele cedenus u To4kH. [lo-
IIyCKaeMOe HalpspKeHHe.

19. ®opmyna uHTerpana O. Mopa s Haxoxnenus TIepeMEIeH I TTore-
PEIHBIX CEYEHUH CTEPIXKHSA IpH H3rHGe.

20. INonsTre o HEHTpanbHOM crioe u HEHTPaNBHOH ocu CTEPXKHA IPH U3TH-
6e. Mecto HaXOX/ICHHSI HEHTPaIIbHOI ocH.

21. Onpenenenue YTlIa IOBOPOTa MONEPEYHBIX CeYeHuUi] CTEPXKHS NPH H3TH-
e ¢ momopio unterpana O. Mopa (nokasats na KOHKPETHOM TpHMepe).

22. Ycnosus npumenumoctu ¢opmynsr Bepemaruna NIl HAXOXKJEHHS Iie-
PEMEIeHHH NONepeYHbIX ceueHui CTEpXHS NIpH u3rube. [IpaBmio 3Hakos, Ipus-
LHIT KOMMYTaTHBHOCTH. Paccioenue 3IIOP.

23. PauroHnansHsle (opmsI nonepeuHsx ceyenuii CTEPXKHA IIpH U3rube u3
NIaCTHIHBIX MATEPHAIIOB, OIIEHKA HX addexTuBHOCTH.

24. Buzsl nepememenmuit TIONEPEYHbIX CeYeHHH CTepiKHs IIpH u3rube. Ycio-
BHE )KECTKOCTH.

25. Hcnbitanue Ha pacTshxenue-cxarue. OCHOBHBIE ME€XaHHYeCKHe Xapak-
TEPHCTHKH MPOYHOCTH M IIACTHYHOCTH MaTtepuanoB. Hx onpenenenue.

26. Pactsxenue, cxxaTue. Dopmyna ms pacyeTa HanpsHKeHHs B monepey-
HBIX cedeHusx. Pasmepnocts HANPSIKEHHUS], paclpesielleHHe 10 ceqeHHro, Bun
HaIPSDKEHHOTO COCTOSHHUSL.

29. ®opmyna xacarensHoro HANpPsOKCHUS. TIPH W3rube cTepiHs npsMo-
YTOJIBHOTO TIOIEPEYHOI0 CEeYEHHSL. Hanpasnenwe u pacnipefieNleHe HanpsiKeHus
IO CEYEHHIO,

30. Buasl nepemerenuii TIOTIEPEIHBIX CeYeHNUI CTEPXKHS NpH u3ruGe. Yeio-
BHE KECTKOCTH.

31. 'eomeTpuueckue XapaKTEPUCTHKH INIOCKHX CEYEHHIA, IpuHuunuansusie
(opmyJTBI, pasmepHOCTS, HasHaveHue. [ 1aBHEIE W r1aBHEIE LUEHTPalIbHBIE OCH.

32. Onpenenenve BeruunL u HATIPABJICHHs NIPOJIONEHOMN CUITBI TpH pacrs-
KeHUH-CxaTuu. Ioctpoenue smops NPONONBHOM CHItbI (MTOKa3aTh Ha KOHKPETHOM
TIpUMepe).

33. Omnpenenenre Mporuda MONepeuHsIX ceyeHwuit CTEPXHS IIPU H3rube ¢
TIoMOLUBEO uHTerpana O. Mopa (okasats Ha KOHKpETHOM TIpuMmepe).

34. Buipl UMKIOB U3MeHeHus NIePEMEHHBIX HaNPSKEHUIH U IapaMeTpsl IHK-
JIOB.

35. BreuenTpenuoe pacTskeHne-cxxkatue. BHyTpeHHHe cumnosse (akropsi,
HaIpsKEHUE.
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36. Buenenrpennoe pacTsaxeHue-cxarue., Onpenenenue MOJIOKEHUS
HEHTPaJIbHOM JTHHHH.

37. ®opmyna JI. Oiinepa n1s BerMUCHCHMS BEJIMYMHBI KDUTHYECKOM CHJIB]
CXKaTbIX CTEpPIKHEH.

38. JlepopmupopanHoe cocrosirue B Touke. Mi3aMeHeHHe 06Bema Marepuaia
npu neopmuposanuu. Iotennuansnas SHeprus gedopmaruy.

39. 3aBucumocTs KpuTHUECKOrO HAIIPSOKEHUS OT THOKOCTH CHKATOro CTepK-
Hi1. I'paduk 3aBucuMocTH s ctamm Cr.3. Bugsl pacuera Ha YCTORYHBOCTE.

40. Wcnbitanue na BBIHOCIHBOCTS. [Ipesien BRIHOCHIMBOCTH. Kpusas ucrpi-
TaHHH Ha ycTanocts. Bazosoe uncio LHUKIIOB,

41. Kputugeckoe HAlIPSOKEHHE B CEYEHMAX CIKATOrO CTEPXKHsl IIPH pacuere
Ha yCTOHYHBOCTS. Pacuer kputuueckoro HanpsokeHus no popmyne JI, Oitnepa.

HEONPENEeNUMBIX CTEpPIKHEBBIX CHCTEM, BRI3BAHHEIX HETOYHOCTHIO WX U3rOTOBJIE-
HHUs (II0Ka3aTh Ha npuMepe).

43. Hasuauenue Teopuil mpoyHoctH. [TonsTHe 06 9KBUBAJICHTHOM HArpsi-
XKeHuu. Yetsepras Teopus TIPOYHOCTH.

44. Omnpenenenne AUHAMMYCCKUX YCHIIHM, HANpPSIKEHUH u NepeMelleHHit
TIPH [IPOZIONIBHOM yape.

45. Onpenenenne HanpsbKeHu#, 1elcTByomux mo [IPOM3BOJIEHO OPHEHTH-
POBaHHOI1 HAKIIOHHOM TIOmIaKe TIpH IIOCKOM HANPSKEHHOM COCTOSHUH,

46. OcHoBHEIE hakTopsl, BiMsIONHE Ha BCJIMYMHY TIpefienia BBIHOCIHBOCTH
TP pacyeTe MHKIMIECKH H3MEHSIOMIHXCS HaIpsHKEHUIA.

47. TlonsaTHe o muMHAMMYecKoM Ko3dpduumente npu pacyere sieMeHTOB
KOHCTpyKLHii Ha yap. OcHOBHBIe bopmynsl 115t ero OIIpe/ieNIeH s,

48. Tloreps ycroituupocTy CHATBIX CTepXKHEH Npu TMpeBbieHHK npenaesna
TponopuuonankHocTH. ®opmyna @.C., Acunckoro.

49. Ipenenst npumerumMocTy bopmysr JI. Jiinepa 115 onpenenenus KpH-
THYECKOH CHIIBI IIPH PacyueTe CKAThIX CTEPXKHEH! Ha yCTOHYHBOCTS.

50. ITyTH cHIXeHHS BeTHYMHD] AUHAMUYECKHX HANPSHKEHHH Ipy ynape.

S1. Pacyer na TIPOIHOCTE MPU COBMECTHOM NeHCTBMM u3ruba u KpyYeHHs1
Opyca Kpyrioro nonepeysoro ceuemys 10 Y€TBEPTOH TEOPUM MPOYHOCTH.

52. Pacuer crartuueckn HEOTPEACTUMBIX IIIOCKHX paM MeTosoM cuii. Cre-
TICHb CTAaTHYECKON HEONPEAETMMOCTH, OCHOBHAS 1 SKBHBAJIEHTHAS CHCTEMEI,

53. Pacuer craTHuecku HEOIIPE/ICIMMBIX CTEPIKHEBBIX CHCTEM IIpH U3MeHe-
HHM TEMIIEPAaTypBI METOZIOM CHII (TTOKAa3aTh Ha IpuMepe).

54. Pacuer cratuuecku HCOTIPEACIINMBIX CTEPXKHEBBIX CHCTEM, HaxoasImux-
Csl IO BO3JEHCTBHEM BHEIIHEH HATPY3KH € NMOMOIIBIO MeToAa CHI (LOKa3aTh Ha
npuMepe).

55. Pacuethl Ha [IPOYHOCTE IIPH BHELEHTPEHHOM pacTskeHUU-CoxaTHH.,
YpaBHeHHe HeHTpanbHOM THHUM,

56. Cas3p Mexy aebopmanusmu u HAIPsSDKEHUSIMH TIPH 06'beMHOM Hanps-
KCHHOM COCTOSIHUH (060BIIeHHBII 3aKon YKa).

. 37. Cnoxnoe conporusnenue. Ilonsitne o skBHBameHTHOM HaNpsKEeHHH.

Hasnauenue reopmi IPOYHOCTH.
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58. CoBMmecTHOE neiicTBre H3ruGa H KpyueHus 6pyca kpyrioro noIepevyHo-
To ceyenus. Pacuer Ha npoynocTs 1o TPETheH TEOPHU MPOYHOCTH.

59. Crep:xnu cpenneit u manoi rudkocta. Gopmyisr mis pacuera KpuTuye-
CKOH CHIIBI M HaIIPsDKEHHS.

60. Ycroituupoe u HEYCTOHYMBOE NONOKeHHs paBHOBecus. ®opmyna JI.
Olnepa npu pasnuyHerx CllyHqasX 3aKpeIuleHHs] KOHLIOB CTepIKHsI.

61. Yuer pasnuunsix cnoco6os 3aKpEIICHHUS KOHIIOB CXKATOro CTEPXKHS NpH
OIPENCNEHUH KPUTHYECKOM CHIIEL.

62. ®aktryeckas rubkocts CTEPXKHS IIPH €T0 pacyeTe Ha YCTORYHBOCTE,

63. SABnenue ynapa. Bump ynapa. OcHOBHBIe AOMYINEHHs, JIeKalHUe B OC-
HOBE NpUOIHKEHHOTO MeTo/1a pacuera Ha yzap.

Hpumep 3a0auu onn sxzamena
(ans obyuaromuxcs ounol bopmsl o0y4eHus)

s 3anannoit 6anku KpPYTJIOro nonepeYHoro ceyequs Tpebyercs nmoctpouts

30 u 3M, onpenenurs AOIYCKAaeMy10 Harpysky [P], eciu namo d = Sem; 1 = 1w
crains; [6] = 180 MITa.

4

Hpumep 3apaun qus sx3amena

Hposeputs npodnocts creps HPAMOYTOJIEHOTO MONEPEYHOTO CEYESHHS C pa3Mme-
pamu b u 3b, vcnionsays I11 TEOPHIO IPOYHOCTH.

Hano: P =3 kH;

I=1m; b=10 mm;

cTalib; [6] = 200 MI1a.
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Onpenenuts HeobxomumbIit AUAMETP d CTANBHON KOHCONbHOM Gayiky
KPYTJIOTO CedeHus [py 3a1aHHbIX P, /, [ o ]. Pemenwe npencrasuts 5 obmem Buze.

A

P ’——Pé

'
2=~ /F

' 6.5. ®ona oneHouHpIX cpeacTs

Ionusiit Gauk sananmii ms TEKYIIEro, pyOexHBIX KOHTpone u TIpOMeExKy-
TOYHOM aTTeCTAaLHH 110 AMCLMILTHHE, OKA3aTeNlH, KPHTEPHH, MIKAL] OLIEHHBaHUsI
KOMIIETeHIMH, MeToquuecK1e MaTtepuael, onpeznensomme TIpoLie Iy pel OLlEHHBa-
HHSA 00pa3oBaTeNbHEIX Pe3yNbTaTOB, NpHUBENEHE B y4ebHO-MeTouYecKkoM KoM-
TLIEKCe MUCLMILIMHEL,

7. OCHOBHAS U AONOJHUTEJIbHAS YYEBHASI JINTEPATYPA
7.1. OcHoBHas yyebnas JIHTEepaTypa

1. ®eopocres B.W. Conporuenenne MaTepuaioB: YueGHUK nsi TexHuye-
CKHX BY30B. — M.: U3n-80 MI'TY um. H.7, Baymana, 2003. — 592 ¢.

7.2. lonoanurensuas yueOHas uTepaTypa

1. Anexcannpos A.B., Ioramnos B.Jl., lepxasun B.IT. Conporusnenne ma-
TepHAIOB: Y4eOHuUK 115 By30B. — M.: Bicu. mik., 2000, — 560 c.

2. lapxos A.B., Imuapo I'.C. Conporusnenne MaTepHanoB: Yyebuux s
BY30B. — M.: Beicw. mik., 1989, — 634 c.

3. Apxyma AWM. Texuuueckas MexaHuKa: Teoperuyeckas mMexanuka u co-
IIPOTHBIIEHHE MaTepHasoB. — M.: Bricim. k., 1998. - 352 ¢.

8. Y‘IEEHO—METOI[I’I'—IECKOE OBECIIEYEHUME
CAMOCTOSTEJLHOMN PABOTBI OBYYAIOUIUXCS

1. Meroauueckue PEKOMEHIAIIHH K CAMOCTOSITEIBHOL pabore:

- Koporosckux B.K. Pacuers ya [IPOYTHOCTB ¥ JKE€CTKOCTB MPH PaCcTSKEHMHH-
CHKATHH H KPYYCHHH: 3a]IaHUS M METOIHYeCKHe YKa3aHus K pyOexHOMY KOHTpOTIO
Nel. - Kypran: Usa-so Kyprasckoro roc. YH-Ta, 2013. - 32 ¢.

- Kopotockux B.K. Pacuers na IIPOYHOCTE M XKECTKOCTh NMPH H3rube: 3a-
HA2HHS U MeTOAHYECKHE yKA3AHUS K PyOexxHOMY KoHTpOIIO No2. - Kypran: Uzpn-so
Kypranckoro roc. YH-Ta, 2013. - 36 c.

- Kopotosckux B K. Pacuers: na TMPOYHOCTE MPH CII0KHOM CONPOTHBICHUH:
3a/laHusl ¥ METOAMYECKHE YKA3aHUs K pyGexHOMy KkoHTpOmO No3. - Kypran: Uzn-
BO Kyprasckoro roc. YH-Ta, 2014. - 34 ¢,
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- Koporosckux B.K.Cratiuecku HEONpe/ieIuMble CHCTeMBI, YCToRYMBOCTS
U ylap: 3alaHus U METOQMYeCKHe YKasaHus K py6exxHomy KOHTpomo Ne4. - Kyp-
ran: Msn-so Kypranckoro roc. YH-Ta, 2014. - 33 ¢,

2. Meroanueckue PEKOMEHAMHK K BHIMONMHEHKIO nabopaTopHsIx paGot s
o0yvaronmxcs ognoil dbopMme1 06yyenus:

- Kopotosckux B.K, Ornpenenenue mexanugeckux XapaKTePHCTHK Marepu-
AJI0B: METOIHYECKHE YKa3aHHs K BBITIOJIHEHHIO J1TaGOPaTOPHEIX pabor. Yacts 1. -
Kyprau: Usg-so Kyprasuckoro roc. YH-Ta, 2013. - 35 ¢,

- Koporosckux B.K., Trotpun C.T' .Conporusnenne MaTepHaJioB: MeToHYe-
CKHE yKa3aHHsl K BBINOJHEHHIO 71ab0paTopHEIX pabor. Yacts 2. Kypran: Usn-go
Kypranckoro roc. YH-Ta, 2014. - 32 ¢,

Kypranckoro roc, YH-Ta, 2015. - 33 ¢,

3. Meroauyeckue PCKOMEHJIALMH K NPaKTHYECKHM 3aHSTHAM:

- Kopotosckux B.K. Pactskenue-cxarue: KOHTPOJIBHBIE 3a[aHUs Mo co-
[IPOTHBJIEHUIO MaTepHAIOB, - Kypran: Uza-so Kyprasuckoro roc, YH-Ta, 2016. - 32
c;

- Koporosckux B.K. Conporusnenue MaTepHAIIOB: HILTIOCTPAMOHHBIH Ma-
TCPHATl K NPaKTHYECKHM H JIEKIMOHHBIM 3aHATHAM. Yactb 2. - Kypran: H3n-so
Kypranckoro roc. YH-Ta, 2016. - 33 ¢,

4. Komruekt miakatos o COIIPOTHBIICHHIO MaTepHaoOB,

9 PECYPCBI CETH «MHTEPHET>,
HEOBXOAUMBIE JI7IsI OCBOEHMS] JUCHHILIMHLI

1. dist.kgsu.ru — Cucrema TIoAnepxKkY y4ebHOrO mpouecca KI° Vi

2. znanium.com — ONeKTPOHHO-GUGAHOTeYHAS CHUCTeMa;

3. studmedlib.ru —OneKTponHas GubHoTeka BBICIIEro y4eOHOro 3aBeeHus:;
4. window.edu.ru — Enunoe OKHO oCTyna Kk o6pa3oBaTenbHbM pecypcam;

5. lib-bkm.ru — Caiir SNIEKTPOHHOH 6MbIHOTEKH MaIlMHOCTPOHTE]IS;

6. edu.ru — ®enepanbHeiit noptan «Poccuiickoe obpasoBanuey;

7. ru.wikipedia.org — OHIMKIIONE 1Hs Buxunegus.

10 FHOOPMAIIMOHHBIE TEXHOJIOT UM,
HNPOTPAMMHOE OBECIIEYEHUE
H UH®OPMAILIMOHHBIE CIIPABOYHBIE CUCTEMBI

1. BBC «Jlaup»
2. OBC «Koncynsrant CTyJIeHTa»
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3. BBC «Znanium.comy
4. «apanT» - CIIpaBOYHO-IIPABOBAsI CHCTEMA

11. MATEPHAJIbHO-TEXHIYECKOE OBECIIEYEHHUE
JACHUTLIMHEI

MaTepI/IaJIBHO-TeXHH‘{CCKOB 06CCHC‘-IGHHC o peanu3zanuun AUCUHIIIUHEI

OCYIIECTBIIAETCS B COOTBETCTBUH C TpeboBanusamMu OI'OC BO no MlaHHOH 06paso-
BaTeJIbHOH MporpaMme.

12 VIS OBYYAIOWUIUXCSI C HCIIOJb30BAHUEM
AUCTAHIIMOHHBIX OBPA30BATEJIbHBIX TEXHOJIOT U

Ipu ucrions3oBanuy SIIEKTPOHHOTO O0YYeHHS M UCTAHIIHOHHEIX obpasoBa-
TCIBHBIX TeXHONOTUi (namee 0 u JOT) 3austis nonHocTsIO Hym YaCTUYHO IIpo-

€TCA C YYETOM MHEHHS BCAYIIEro npenoiaBareiis U NOBOIUTCS 1O CBC/ICHHA Oﬁy-
Yaromuxcs.
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ITPUJIOXEHUE 1

AHHOTAIMA K paboyeii NpOrpaMMe AUCHHIITAHEL
«Conporusienne MaTepHaJIoBy

obpa3oBarensHoit TIPOTPaMMBI BEICLIIETO 06pa3oBaHus —
NporpamMmel GaxanaBpuara

15.03.01 - Mamunocrpoenne
Hanpasnennocrts:

OGopynoBanue u Texnonorus CBapO4HOI0 NPOH3BOACTBA

Tpynoemxocts mucuummmus: 5 3E (180 axanemuueckux Yaca)

Cemectp: 4 (ounas tbopma obyuenus), 6 (3aounas ¢bopma oby4enus)
®opma npomeKyTouHO aTTeCTalliu: SK3aMeH.

Conepxanue JACLHIITUHE]

Pactskenne-cxarue u Kpy4eHue, u3rub, Hanpsxenno
COCTOSTHUE B TOYKE, CIIOKHOe COIPOTHBIICHHE, CTATHYECKH H.
CTEMbI, YCTORIHBOCTE 1 yaap.

-Ae(popmupoBanHoe
€OonpeenuMele cu-
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