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1. HEJIX OCBOEHUA JUCHUITJINHBI

Lenp nzyyenus nucuunianHbl Pusuka:
— co3nanne GyHAAMEHTAIBHOW 0a3bl JJIsi TEOPETUUECKON MOJATOTOBKH 0OakajiaBpa K YCHEITHOM
JesITeIBHOCTD B JTF000H 007aCTH COBPEMEHHON TEXHUKH;
— (opMUpOBaHUE y CTYJEHTOB HAyYHOTO CTWJISI MBIILJICHUS, YMEHHUS MPUMEHATh (U3NYECKUE
METO/Ibl UCCIIEIOBAHUS JJIs PEIICHUS] TEOPETUUECKUX U MPAKTUYECKUX 33]1aY;
— YMEHHUE OPUEHTUPOBATHCS B MOTOKE HAYYHOW M TEXHMUYECKOH MH(OpMaluu U €€ mMpuMeHeHHe
B OyIyIeil HayYHO-MCCIIeI0BATEIBCKOM 1 MPOCKTHO-IIPOU3BOACTBEHHON AEITEILHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucrummmaa  (B.1.6.10) «®wusuka»  BXomuT B oO0s3aTenbHYIO dYacTh bioka 1
«IucuuminHabl (MOAYIIN)» U HAXOJUTCS B JJOTUYECKON U COACPKATEIBHO-METOIMYECKOMN CBSI3U C
JIPYTUMU TUCIUTUIMHAMHU.

[MpenmectBytomue aucuuiuinabl | [locienyromue TUCIUIUIMHBL (KYPChI, MOIYJIH, TPAKTUKH)
(KypChl, MOJTYJIH, TIPAKTHKH )

Maremaruka WnpopmanoHHbIE CUCTEMbI U TEXHOJIOTHH
Teopust BEpOATHOCTEN U MaTeMaTH4YeCKasi CTAaTUCTUKA
MatemaTHuuecKkoe ¥ UMUTAllMOHHOE MOJEIINPOBAHHE

TpeOoBaHMs K «BXOJHBIMY 3HAHUSAM, YMEHHUAM M HaBBIKAM 00yUaromerocs Mpyu OCBOCHUH
JTAHHOM TUCLUIUIMHBL:

3HATh:

OCHOBHBIC IOHATHS U 3aKOHBI, TCOPETUYECKHE OCHOBBI SIBICHUHN (PH3HUKH;

YMers:

pemaTh (QU3MUECKUE 3a/a4yM, NPUMEHSATh METOJbl M CpEACTBA IO3HAHUS, OOyUeHUsS H
CAMOKOHTPOJSI Il WMHTEJUICKTYaJbHOTO PAa3BHTHUS, NOBBIIICHUS KYyJIbTYPHOTO YPOBHS,
po(hecCUOHATBLHOM KOMITETCHIIHH;

Bnaners:

METOJIaMH TIOCTAHOBKM SKCIEPUMEHTa, CHOCOOHOCTHIO OOOCHOBBIBATH MPABHIIBHOCTH
BBIOPAHHOW MOJIENHN, COMOCTABIISISI PE3ybTaThl HKCIEPHUMEHTAIBHBIX JaHHBIX W IMOJyYSHHBIX
peILIeHH, HCIONB30BaTh (PU3UKO-MAaTEMAaTHYECKUE METOJbl OOpabOTKHM, aHaIM3a W CUHTE3a
Pe3yIbTaToOB MPOeCCHOHATBHBIX UCCICA0BAaHUN

3. IJTAHUPYEMBIE PE3YJIBTATBI ObYYEHMUS 11O JUCHUIIVIMHE

dopmupyembie KoMmieTeHnuu | [ImaHupyeMblie pe3yabTaThl 00yUCHHS
(KO KOMIICTCHITHH,

HaNMEHOBAHHE)

OIIK-1CriocobeH npuMeHsTh 3HaTh: OCHOBHBIE MOHATHUS U 3aKOHBI ,TEOPETUUECKUE OCHOBBI
€CTEeCTBEHHOHAyYHbIE U SBJICHUN QU3UKH.

oO0IIenHXeHEPHbIE 3HAHUS, Ymerb: pemare (Qu3nuecKue 3a7adyd, NMPUMEHATh METOIbl U
METO/Ibl MaTEMaTHUYECKOTO CpeICcTBAa TMO3HAHUS, OOY4YeHHS M CAMOKOHTPOJIS  JJs
aHan3a ¥ MOJICIIMPOBAHMUS, UHTEJUIEKTYaJbHOTO PA3BUTHUS, TMOBBIIICHUS KYJIBTYPHOTO
TEOPETUYECKOT0 U ypoBHS, MpodecCHOHATbHOW KOMIETEHIIUH.
AKCIEPUMEHTAIBHOIO Brnaners: METOoAaMU MOCTaHOBKH IKCIIEPUMEHTA,
HCCJICIOBaHUS B CIIOCOOHOCTBI0O  OOOCHOBBIBATh MPABHIIBHOCTh  BBIOPAHHOM
npoQeccuoHanbHOM MOJIENIM, CONOCTABIIsAsA  PE3YNbTaThl  AKCIEPUMEHTATBbHBIX
JEeSITeIbHOCTH JaHHBIX M TOJYYEHHBIX PpEUIeHHM, HCIO0JIb30BaTh (U3HKO-

MaTeMaTHYeCKue METOoAbl OO0pabOTKH, aHanW3a M CHHTE3a
Pe3yJIbTaTOB MPOPECCHOHATBHBIX HCCIICTOBAHUI




4. ObPBEM JIJUCHUIIJIMHBI U BUIbI YUYEBHOM PABOTHI
OOmmii 00beM JUCHMIIINHBI COCTABIIACT 3 3aUETHRIX equHHUIEI, 108 akameMUYeCKHX YacoB.

Ounas hopma oOydeHust

Bcero | Tpum

Bun yae6HO# paboTh 4acoB | ecTp

3

KonTakTHas padora (Bcero) 20 20

B TOM YHCIJIE:

1) 3anstus nekunonHoro tuna (JIK) 10 10

U3 HUX

— JIEKITUHU 10 10

2) 3ansTusa cemuHapckoro tuma (I13) 10 10

U3 HUX

— cemuHapsl (C)

— nipaktuueckue 3ausatus (I1P) 10 10

— nnaboparopHsbie paboTsl (JIP)
3) rpynmnoBbie KOHCYJIbTAIIH
4) nuauBUAyanbHas paboTa

5) MpOMEKYTOYHAsI ATTECTAIIHS
CamocrositesibHas padora (Bcero) (CP) 88 88
B TOM YHUCJIE:

Kypcogoii mpoekt (pabora)

PacuerHo-rpaduueckue padboThI

KontponbHas padota

Pedepar

CaMonoaroToBka (caMOCTOSATENbHOE U3YUYEHHUE Pa3/IEIoB,
popaboTKa ¥ MOBTOPEHUE JICKIIMOHHOTO MaTepraja u MaTepuasia

. 88 88
Y4eOHMKOB U Y4€OHBIX TOCOOUH, MOATOTOBKA K Ta0OPAaTOPHBIM U
IIPAKTUYECKUM 3aHATHUSIM, KOJJIOKBUYMAMH T.11.)
IloaroroBka K arrecTanyu
OOmumit 00BeM, Yac 108 108
aud. | aud.

dopma TPOMEKYTOUHOU ATTECTALUN

3a49€T | 3a4€T

3aounast popma 00ydeHHs

Tpum
Bun yaeOHo# paboTh Beero ecTp
4acoB 4
KonrakTHasi pabora (Bcero) 8 8
B TOM YHUCJIE:
1) 3ansTus nekuuonHoro tuna (JIK) 4 4
U3 HUX
— JIEKIUHU 4 4
2) 3ansTusa ceMmuHapckoro tumna (I13) 4 4
U3 HUX
— cemuHapsl (C)
— npaktuyeckue 3ausatus (I1P) 4 4

— nabopatopubie paboTtsl (JIP)




3) rpynnoBble KOHCYJIbTAUN

4) naauBUAyabHas paboTa

5) mpoMeXyTouHasi aTTecTalus

0,3

0,3

CamocrositesibHas padora (Bcero) (CP)

96

96

B TOM YHCIJIC:

KypcoBoii mpoekt (paboTa)

PacuetHo-rpaduueckue padboThI

KontponbHas padota

Pedepar

CamomoaroToBka (CaMoCTOSITEIbHOE U3yUCHHE Pa3JIeNioB,
npopaboTKa ¥ MOBTOPEHHUE JIGKIIMOHHOTO MaTeprala i MaTepuana
Y4eOHHKOB U y4e€OHBIX MTOCOOUA, TOATOTOBKA K JJAOOPATOPHBIM U

96

96

MPAKTUYCCKUM 3aHATUAM, KOJUIOKBUYMaMH T.I[.)

IloaroroBka k arrecTanuu

3,7 3,7

OOmumit 00BeM, Yac

108 108

dopma TPOMEKYTOUHOU ATTECTALUN

aud. | aud.

3a49€T | 3a4€T

5. COAEP)KAHUE U CTPYKTYPA JTUCHUIIJIMHBbI

5.1. Copep:xanue TUCUMIIIIHHBI

Ne paznena
(TempI)

HaumenoBanue
pasnena (Tembl)

Coneprkanue pasjena (TeMbl)

Mexanunka

Kunemaruka u AnHaMHKa
Mexannueckoe naBuxeHue. llpeagMer KHUHEMaTHKW.
Cucrema orcuera. MarepuaibHas TO4Ka. TpaekTopus.
Pannyc kpuBu3Hbl Tpaektopuu. IlyTh M mepemelieHue.
CkansspHple M BEKTOpHblE BeIMUUHBL. CKOpOCTH U
YCKOPEHME KAaK IPOM3BOJHBIE pPAaJMYC-BEKTOpa IO
BpeMeHM. HopmasibHOE M TaHINE€HIMAIbHOE YCKOPEHUS.
[TocTynarensHoe JIBUKECHHE TBEPAOTO Tena.
BpamarenpHoe  IBHMXKEHHME  TBEpAOro  Tejna.  Yroll
MOBOPOTAa. YTJOBasi CKOPOCTh U YIJIOBOE YCKOPEHHE.

Cas13p MEXKIY YTIIOBBIMHU 51 JIMHEHHBIMU
XapaKTEpUCTUKAMU JBMKCHUS.
IlepBbii  3axkoH  HpooTOHa — 3aKOH  HMHEPLHH.

Nuepumanbubie cucteMbl otcuera. Cuiabl B NPHUPOJIE.
[lone  xak  MarepuanbHas  NPUYUHA  CHUJIOBOTO
B3aumojieiicTBus. Cuna u macca. Mmnynesc Ttena. Bropoit
u Tpetud 3akoHel HbrotoHa. IlonsTHe cocTOosiHUSA B
KJIACCMYECKOW MEXaHHKe. BHEIIHNE 1 BHYTPEHHUE CHJIBI.
3aMKHYTbhl€ MEXaHUYECKUE CUCTEMbl. 3aKOH COXPAHECHHS
MMITYJIbCA U €T0 CBS3b C OJJHOPOJHOCTHIO IPOCTPAHCTBA.

DHeprus Kak YHHBEpcajdbHas Mepa pa3IudHbIX (opM
JBUKEHHUS U B3aMMOJIEUCTBHsI. MexaHudeckas SHeprus 1
pabora. Kwunernueckass oHeprusa. lloTeHImanbpHas
sHeprud. IlorenmmansHoe mnone cwi. KoHcepBaTuBHBIE
CUJIbl U TNOTEHIHaIbHbIE TOJIA. CBSI3b MEXIY CHIION M
MOTEHIMANbHON »Heprued. I[loTeHimanbHass >HEPrus
ynpyrux gedopManuii W MONSL  TATOTEHHS. 3aKOH
COXpaHEHUsI MTOJTHOM MEXaHUYECKOU SHEPIuH.
Coynapenue ten. Kocmuyeckne CKOpoCcTH.
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[Tonsitne abCOMIOTHO TBEPAOTO Teima. MOMEHT CHIIBL.
MoOMeHT nMITynbCa IpYU BPALleHUU BOKPYT HEMOABUXKHOMN
ocu. MOMEHT MHEPIMU MaTE€pUATIbHOU TOYKH U TBEPAOTO
Tena. MOMEHTBl MHEPUUM HEKOTOphIX Tel. OCHOBHOE
YpaBHEHUE JMHAMMKMA  BpPAIATE€IbHOIO  JIBUKCHUS.
®u3nueckul  CMBICI  MOMEHTa  HMHEPUHMH.  3aKOH
COXpaHEHHs MOMEHTa MMIYyJbCa U €ro CBA3b C
M30TPOMHOCTBIO TpocTpaHcTBA. KuHeTnueckass sHeprus
Bpallaronerocss M karsmerocs tena. Pabora BHEMHHX
CHUJI MPU BPALICHUHU.

PeasiTuBHCTCKAA KMHEMATHKA U JUHAMHMKA
[IpeobpazoBanus [Nanmunes. [TpuHIMIT OTHOCHUTEILHOCTH.
IToctynatel cnenuanbHOW TEOPUU OTHOCHTEIBHOCTH.
[IpeoOpazoBanuss JlopeHma W CIEACTBUS U3 HHX.
OcHOBHOIT 3aKOH PEIATUBUCTCKOMN OUHAMUKU
MaTepUAIbHON TOUYKH. B3aMMOCBSI3b MAacChl U DHEPIrUU.
Bpemss B ecrecTBO3HaHMU. ['paHUIBI TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.

MexaHuKa sKHAKOCTEH
JlaBneHue B KUIKOCTAX W Ta3ax. JIMHUM U TpyOKH TOKa.
YpaBHEHHE HEpa3pbIBHOCTH. YpaBHEHUE bepHymu u
ciaeAcTBus W3 Hero. Bsaskocts. JlamumHapHoe H
TypOyJIEHTHOE T€UCHUE.

MonexkyinsapHas
buzuka

MoJiekyasipHO-KMHETHYECKAsl TeOpusl
OCHOBHBIE  TOJIOKEHUS  MOJIEKYJIAPHO-KMHETUYECKOMN
teopun (MKT). Cocrosanue cucremsl. Ilapamerpsl
cocTossHMs. PaBHOBeCHBIE COCTOAHMS M mpouecchl. Mx
rpapuueckoe wu3o0Opaxenue. Kunernueckas Teopus
ra3oB. OMNbITHBIE 3aKOHBI UACATBHBIX T'a30B. YpaBHEHHE
MenpeneeBa-Knaneiipona. OcHoBHoe ypaBHeHue MKT
UIeaNbHBIX Ta3oB. Yucno creneHed CBOOOIBI MOJICKYII.
3akoH bonbliMana 0 paBHOMEPHOM paclpeaeieHUN
SHEPruu Mo creneHsM cBoOoabl. CpeaHss KUHEeTHYecKas
SHEPrusi  MOCTYNATEIbHOTO  JBHXKEHUS  MOJIEKYJI.
MonekynapHO-KHHETUYECKOE TOJIKOBAHUE TEMIIEPaTypBhl.
CBsi3p  JaBJ€HMS, KOHIIGHTpAllMM U  TEeMIIepaTyphl.
BuyTtpenHss sHeprus uaeajibHOro rasa.

OCHOBBI CTATHCTHYECKOH (PU3UKH
Craructuueckuii  Meron  uccienoBanus. CKopocTH
Mosiekys. [lonsitue o QyHKIMU pacnpeneracHus. 3aKoH
MakcBemia aisi pacrpeiesieHus MOJIEKYN HJIeaJbHOTO
raza mo ckopoctsM. Haubonee BeposTHas, cpenHss
apudmeTnueckass W CpeaHss KBaJpaTHYHAs CKOPOCTH
mosiekys. Pacnpenenenue bombrmana. D¢ dhekTUBHBII
IUaMeTp MOJIGKYJT | CpeAHsisi J/JJuHAa CBOOOJHOTO
npo0era.

SIBJjieHus mepeHoca
TennoBoe MABMKEHUE M CBSI3aHHBI C HHUM IIEPEHOC
Maccel, uMIynsca W dHepruu. OOpatumbie U
HeoOpaTuMble Tiporiecchl. OnbITHBIE 3aKO0HBI TUBdy3HH,
TEIJIONPOBOAHOCTY M BHYTPEHHETO  TPEHUS, HUX
MOJICKYJISIPHO-KUHETHYECKasl TEOpHSL.
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PeaJsibHbIE ra3bl M :KHAKOCTH
MeXMONEKyIIIpHbIE B3aUMOJEHUCTBYS U ypaBHeHHE BaH-
nep-Baansca. IlompaBka Ha COOCTBEHHBIH O00BEM
MOJIEKYII. Yyer IPUTSKEHUS MOJIEKYIL.
OKCIIEpUMEHTAIIBHBIC WU30TEPMBI, KPUTHYECKAsS
teMrieparypa. llepechllieHHBli map u  meperperas
xuaKkocTb. dazoBele paBHOBECUS U (DAa30BbIE MEPEXO/BI.
®da3oBble IEpPEXoAbl IEPBOrO poja. MHKpOCTpyKTypa
KUAKOro  coctosiHus. [IoBEpXHOCTHOE — HaTSKCHHE,
KaIWJUISIPHBIE SIBJICHUS.
Hauana TepmMoaguHaAMUKH

Mexanuueckast pabota u termiora. Pabora, coBepuiaemast
ra3oM Ipu H3MeHeHuH ero oObema. [lepBoe Hagaso
TepMoAuHaMuKu.  [IpumeHeHwe  mepBoro  Havaia
TEPMOJMHAMUKHA K H3omporeccaM. Ananabarudeckuit
npouecc. TemnoeMkocTh HieanbHOro rasza. Makpo- u
MHUKPOCOCTOSIHHA. TepMOIMHAMHYECKas BEPOSITHOCTB.
[TonsiTHE 06 SHTpOIHUY.

TepmoaunamMuyeckue (GyHKIUM cOCTOsSHHS. BTopoe
HA4aJIo TEPMOJUHAMMKHU. Tperne HA4aJIo
TepMoauHamMuKu. CTpyKTypa TEIUIOBBIX JBMraTelied u
BTOpoe  Havamo  TepmoawHamuku.  Koaddumument
MIOJIE3HOTO JIEHCTBUS MICAIBHOTO TEIUIOBOTO JBUIATEIS.
uxn Kapno u ero KIIJI.

DNeKTpoAMHAMUKA

DJIeKTpUYECKOoe 1oJie
DnekTpuueckue 3apsiabl. JHUCKPETHOCTh 3JIEKTPUUYECKUX
3apsiioB. 3aKOH COXPAaHEHMS 3apsioB B 3aMKHYTOM
cucreMe. Toueunbie 3apsiabl. Cuiia B3aMMOJEHCTBHS
TOYEUHBIX  3apsAJOB B  BaKyyMe€ U  BELIECTBE.
JusnekTpuueckass NPOHUIIAEMOCTh BEIIECTBA. 3aKOH
Kynmona.  HamnpsskeHHOCTh  AJIEKTPUYECKOTO  TTOJIS.
I'paduueckoe u300pakeHHE IIEKTPUUECKOTO  TOJIS.
[TpuHIIMTT Cynepno3uIuy IEeKTPUUIECKUX mojei. Pabora

cui 3JIEKTPOCTATUYECKOTO TOJIsl. [ToTenuuan
aNeKTpocTaTuyeckoro moss.  Llupkymnsmuss  BekTopa
HaANPSHKEHHOCTH AIIEKTPOCTATUYECKOTO TOJIS.

[ToreHUManbHBI XapakTep 3IEKTPOCTATUYECKOrO IOJIA.
CBs13p MEXly HAIIPSKCHHOCTBIO U TIOTEHIIUAJIOM.

[loTok BekTOpa 3JIEKTPUYECKOrO cMelleHus. Teopema
Octporpanackoro-I'aycca mjisi BEKTOpa 3JIEKTPUYECKOTO
cMmenienus. [Ipumenenue TeopeMsl 1JI pacyera MmoJen.
DJIEKTpUYECKUH  aunosb. Jumoib  BO  BHEIIHEM
QJIEKTPUYECKOM  II0JIe, KaK  MOJEIb  MOJIEKYJIbI
nudnekTpuka.  Tunbl  audnekTpukoB. [lomspuzanms
JIUAJIEKTPUKOB. Bekrop nossgpusanuu. AusiiekTpudeckas
BOCIIPUUMYHMBOCTE U €€ CBS3b C JAUDIEKTPUYECKON
IPOHUIAEMOCTBI0. CBSI3b BEKTOPOB  3JIEKTPUYECKOTO
CMEILICHNUS, MOJIIPU3aLUU u HaIPSKEHHOCTH
anekTpudeckoro mnonst. CernerosnekTpuku. llpsamoit u
00paTHBIN The303((HEKT 1 UX TPUMEHEHHE.

Hocurenn toka B mpoBogHukax. Mx pacnpeneneHue 1o
3apSHKCHHOMY IIPOBOJHHUKY. Ilepepacnpenenenue
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3aps10B B IIPOBOJTHUKE noj JENCTBUEM
aJeKTpocTaTuueckoro  mnois.  HampsbkeHHocTs M
MOTEHIMAN AIEKTPOCTATUYECKOIO MOJIA B MPOBOAHUKE U
Ha €ro IMOBEPXHOCTU. OJEKTpOCTaTHUeCKas 3aluTa
(3KpaHUPOBAHHE). DIIeKTPOEMKOCTh YEAMHEHHOTO
IIPOBOJIHHKA. Kongencaropsl. CoenuHenune
KOHJICHCATOPOB B OaTapew.
DHeprusi CUCTEMbl TOYEYHBIX 3apSA0B, YEAMHEHHOTO
IIPOBOJIHHKA u KOH/JIEHCATOopA. OHeprus
DIIEKTPOCTATUYECKOTO TMOJSI U OOBEMHAas TUIOTHOCTh
SHEPIUH.

DJleKTPpUYECKUH TOK
IToCTOSAHHBIN ANEKTPUUECKUN TOK, €r0 XapaKTEePUCTUKHU U
yCIIOBHS CyliecTBOBaHUs. CTOPOHHUE CUIIBI.
Krnaccnueckas AIEKTPOHHAS TEOpUs
AJNIEKTPONPOBOAHOCTA  MeTayuioB.  KoHmeHTpauus u
MOJABMKHOCTh HOCHUTENe 3apsga. IInoTHocTh TOKa.
3akon Oma B quddepeHunanbHoi popMme Kak CiecTBHUe
AJIEKTPOHHOM TEOPUHU DIIEKTPONPOBOJHOCTH METAILIOB.
VienpHas NPOBOAMMOCTD M YIEIbHOE CONPOTUBIICHUE.
ComnpoTuBieHHE MPOBOJHUKOB, €r0 3aBUCUMOCTb OT
TEMIIepaTypbl. DIEKTPOABUKYIIAS CHUJIA U HAIPSIKEHUE.
B3anMoCBs3b HalpsHKEHUs, JJIEKTPOIBHKYILEH CHIIBI U
pa3HOCTH TOTEHIUAIOB. 3akOH OMa B HMHTErpajibHOU
dopme A7 OAHOPOAHOTO W HEOJHOPOJIHOTO YYAaCTKOB.
PazBerBnennbie nenu u npaBwmwia Kupxroda. Pabora u
MOIIIHOCTD 3JIEKTPUYECKOTO ToKa. 3akoH Jxoynsa-Jlenna.

MarunuTtHoe moJie
MarnutHoe 1osne. Bexkrop MarHMTHOM UHAYKIUH.
MaruutHas MIPOHUIIAEMOCTh BEIIECTBA. Bexkrtop
HaIpPSKEHHOCTH MAarHUTHOTO 0JisL. MarHUTHBII MOMEHT.
3akoH buo-Casapa-Jlannaca. [Ilpumenenune 3Toro 3akoHa
K pacyeTy MarHMTHOTO MOJisi OTpe3Ka MPSIMOro MpoBoja,
KpyroBOro TOKa M  JUIMHHOTO  HPSMOJMHENHOTO
NpOBOJHUKA ¢ TOKOM. [lpuHuIMN — cynepno3uiuu
MarHuTHBIX TOJed. BuxpeBol XxapakTep MAarHHUTHOTO
nosist. Teopema O UUPKYJSIIUU BEKTOpAa MArHUTHOMR
WHIYKITUHU (3aKOH MOJTHOTO TOKA).
Cuna Awmmepa. 3akoH Awmmnepa. Cwia JlopeHua.
JIBrkeHne 3apspDKEHHBIX YACTHIl B MAarHUTHOM IIOJIE.
[ukarueckue yCKOpUTENU 3apsKeHHBIX dacThil. Dddekt
Xomna. MI'JI-reneparop.
Marnuthbiii notok. Teopema Octporpajackoro-I'aycca
JUIsi MarHutHoro nmnosa. PaGota mno mnepeMenieHuro
MPOBOJIHUKA U KOHTYypa C TOKOM B MAarHMUTHOM IIOJE€.
MaruuTHple ~ MOMEHTBI  DJIEGKTPOHOB U aTOMOB.
Hamaramuyennocts. MarHutHas BOCHPUMMYHMBOCTB, €€
CBA3b C  MAarHATHOM  NIPOHULAEMOCTBIO.  THIIBI
MarHeTukoB. Ilpupoma nua- u  mapamarHeTrusMma.
®eppomarHeTusM. MarHutHblii ructepe3uc. J{oMeHBI.
KospuutuBHas cuina M OCTaTOUHOE HaMarHU4YUBaHHUE.
Touka Kropu. [Ipumenenue peppomMarHeTUKOB.
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JJIeKTPOMAarHuTHOe 1oJie
SIBnenue aneKTpoMarHuTHON nHAYKUUU. 3akoH dapanes.
Ero BbIBOJ M3 3akOoHa coxpaHeHus sHepruu. [IpaBuio
Jlenna. Bpamenue mnpoBondled paMKM B MAarHUTHOM
nose. [IpeoOpazoBanme MexaHUYECKOW pabOTBI B
anekTpudeckyto sHepruto. Ilepemennas OJIC u ee
aMIUIMTyaa. SIBneHue caMOMHIYKUMU. MHIYKTHMBHOCTB.
Tokn ¥ HampspKeHUs NpPU 3aMbIKAHWUM U pa3MbIKaHUU
uenu. SBneHue  B3aUMHOM  MHAYKUUU. [IpuHIMD
JeicTBUS TpaHC(POPMATOPOB. DHEPTHsI MATHUTHOTO TOJI.
O06beMHas MI0THOCTh SHEPTUH.
Buxpesoe anexrpudeckoe mnoise. Tok IpoBOIUMOCTH U
ToK cmemenus. OO000IeHrne TeopeMbl O IUPKYJISIIIH
BEKTOpa HAaNpsHKEHHOCTH MarHuTHoro mnois. Cucrema
ypaBHEHUH Makcaeinna B MHTETpaJIbHOU u
muddepeHManbHON GopMax. DIEKTPOMArHUTHOE MOJIE.
[IpuHIMIT OTHOCUTEIBHOCTH B JIEKTPOJUHAMUKE.

Konebanusa u BOIHBI

MexannuyecKkue u 3JIeKTPOMarHUuTHhIE KOJIeOaHUs

'apmonnueckne  konebanms.  [apMoHWYecKMid |
AQHTapMOHHUYECKUM OCHWIIATOPbl. DU3NYECKUM CMBICIT
CIEKTPAJIbHOTO pas3ioxkeHus. KHHeMmaThka BOJIHOBBIX
MpOLIECCOB, HOPMaJbHbIE  MOJbL.  XapaKTEPUCTUKHU
rapMOHHMYECKMX KoJieOaHWi: aMIunTyaa, (asza, dgacroTa,
HavanpHas (aza. CKOPOCTh M YCKOPEHHE TOYKU MPHU
rapMOHMYECKOM MEXaHMYECKOM KoJieOaHWH. YTpyrue u
kBasuynpyrue cuibl. KonebaHus mom OeHCTBHEM 3TUX
CHUJL [IpyXuHHBI  MAasITHUK. Ouzuyeckuii. =~ "
MaTeMaTUYeCKHUi MasITHUKHU. JuddepennuanpHoe
ypaBHEHHE CBOOOJHBIX HE3aTyXalOIUX KOJICOAHUH.
I'papuueckoe  u3obOpaxenue KojeOaHWl. DHeprus
TapMOHHMYECKHUX KOJICOaHUH.
JuddepennnanbHoe ypaBHEHHE 3aTyXaOIUX KojdeOaHu
U ero pemeHre. YacroTa 3aTyxaromux KoJeOaHMI.
Jlorapudmuueckuit JEKPEMEHT. Jlo6pOTHOCTB.
Breinyxnennsle  koneOanus. Ammiutyna  uo dasa
BBIHY)KJICHHBIX ~ KoJieOaHWU.  SIBIeHMEe  pe3oHaHca.
BekTopHoe mpencraBieHNEe rapMOHUYECKUX KOJECOAHU.
CrnoxxeHue rTapMoHUYECKHX KoyeOanuid. CliokeHue
rapMOHUYECKUX KOJICOAHUH OJHOW YacTOTHl U OJHOTO
HaIlpaBJICHUS. buenus. Cnoxenue B3aUMHO-
NepHeHINKYIPHBIX Konebanuit. @uryps Jluccaxo.

Ynpyrue v 3J1eKTPOMArHUTHbIE BOJIHbBI
KBasucranmonapaple  TOKH.  AMIUIUTYIHO-(a30BbIC
COOTHOUIEHUSI MEXKIY HANpsDKEHUSMUA Ha 3JIEMEHTax
Henud. AKTHUBHbIE M PEAaKTHBHBIE COINPOTHUBIICHHUS.
Nmnenanc uenu. fBinenue pesoHanca. MOIHOCTD B LN
MIEPEMEHHOT0 TOKa. [[elicTByronume 3Ha4YeHHs] CHUJIbI TOKa
Y HAMPSDKEHUS. DJIEKTPUUYECKUA KOJIeOaTeTbHBINH KOHTYD.
CBoOoIHbIEC U 3aTyXaloIue KoueOaHus B ANEKTPHUECKOM
koHType. @opmyna Tomcona. BeiHykneHHbIC KOeOaHMs
B AJIEKTPUYECKOM KOHTYype. Cuiia Toka.

IlonsiTne BOnHBL. JIIMHA BOJHBL, BOJHOBOE YMHCIIO.
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BonHoBO# (poHT, BOMHOBas MOBEpXHOCTh. Ilnockue u
chepuyeckue BOJHBL. YpaBHEHHE Oerymieil BOJHBI.
®a3zoBasg cKopocTb. BosiHOBoe ypaBHeHME. MexaHu3M
oOpa3oBaHusi ynpyrux BojH. KuHemaTmka BOJHOBBIX
mpoueccoB. BomHBI  IPOJOJIBHBIE U MONEPEYHBIE.
I'apmoHnueckue BoaHbl. IIpuHIUI CyneprO3UIIMKM BOJIH.
BonnoBoit maker. ['pynmoBas ckopocth. Ilepenoc
sHepruu BoaHOM. IloTOK BOJIHOBOW 3Hepruu. Bekrtop
VYmoBa. @usnyeckue CIEACTBUS U3  YpaBHEHUH
MakcBenna. DJIeKTpOMarHUTHBIE BOJHBL. Bo30yxneHue

3JICKTPOMArHUTHBIX BOJIH. Huddepenunansaoe
YpaBHEHHE I DJIEKTPOMAarHUTHBIX BoJIH. (CBoONMCTBa
AJEKTPOMArHUTHBIX BOJTH. [epenoc SHEPTUU

AJIEKTPOMArHUTHON BOJHOW. Bektop Ymosa-IlokiHTHHrA.
[llxama  »MEKTPOMAarHUTHBIX  BOJH.  [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH.

OnTuka

BoJsiHoBas1 onTuka

MoHOXpOMAaTHYECKHE U KOTE€PEHTHBIE BOJHBL. fIBIcHUE
uHTepdepeHy  BoiH. OnTuyeckas UIMHA TYTH U
pasHocTh Xxoza. CBs3b pasHOCTH (a3 M Pa3HOCTH XOja.
VYcenoBus BO3HUKHOBEHUS UHTEp(EPEHIINOHHBIX
MakCUMYMOB W MHMHUMYMOB. CrocoObl TMOJy4eHHUs
KOTEpPEHTHBIX  BOJH. Pacuer  wuHTEepdepeHIIMOHHOMN
KapTUHBI OT JIBYX HCTOYHUKOB. MHTepdepeHHs B
ToHKUX TuieHkax. [lomocel paBHO# TommuHBL Koibia
Hsrorona. IIpocBeTienue onTukmu.

[Tpunmun Troitrenca-®Openensa. Metox 30H PpenHens.
Hudpakuus OpeHens Ha KPyrJoM OTBEPCTHH B 3KpaHe.
Hudpakaus DpayHrodepa Ha OJHOW IENM W Ha
TudpakuuoHHONW pemeTke. Judpakuus peHTreHOBCKUX
nyuerd. Ilonstue o romorpadum. DimemeHTH Dyphe-
ONTHUKHU. ECcTeCTBEHHBIN U MOJSIPU30BAaHHBIN CBET. 3aKOH
Mamtoca. YactuyHo mnonsipu3oBaHHbIM cBeT. CTEneHb
nonsipuzanuu.  llonmdpuzanuss 1npu  OTpakeHUH U
npenomsieHud. 3akoH bprocrepa. IlonHoe BHyTpeHHEe
oTpaxeHue. J[BoiHOE JydenpesioMJIeHHEe B OJHOOCHBIX
kpuctaax. OObIKHOBEHHBI U HEOOBIKHOBEHHBIN JTy4n
nu wux cBoucrBa. [lomsapuzatopsl. MckyccTBeHHas
ONTHYECKas  AaHM30TpoNHUA. BpaimeHue  III0CKOCTH
nossipusanuu. Jlucnepeus ceera.

KsanToBas ¢pusuka

KBanToBas ontuka
Bunsl anexTpomMarHUTHOrO u3nydeHus. PaBHoBecHoOE
TEIUIOBOE H3JIydYeHUE. DHEepreTHdeckas CBETUMOCTb U
CHEKTpaJIbHAsl MJIOTHOCTh SHEPreTUYECKOH CBETUMOCTH.
[TormomiarenbHass CcrmocoOHOCTh.  AOCOJTIOTHO YEpHOE
teno. 3akoH Credana-bonpimana. 3akoHsl Bwuna.
®dotosnektpudyeckuid  dpdext.  OnbITHBIE  3aKOHBI
BHEIIHETO ¢doroaddexra. KBanroBas Teopus
dbotorpdexra. YpaBHeHne DUHINTEHHA I BHEUTHETO
doroapdexra. Dotonsl. UMmynsc u s3HEprus GoToHAa.
JJIeMEeHTBhI KBAHTOBOM MEXaHUKH
Oddext Kommrona um ero teopusi. [laBnenwme cBera.
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Omnpiter JlebeneBa. KopmyckynsspHO-BOJHOBON Iyannu3m
U3JIy4EHHUS. KopnyckynsipHo-BoTHOBOM Tyalii3m
Mukpodactull. ['mnoreza ne bpoindg. [[nuHa BOJHBI A€
Bpoiins. DkcnepuMeHTanbHOE OOHAPYKEHHE BOJHOBBIX
CBOICTB 3JIEKTPOHOB. CooTHomieHue
HEOoNpeIeIeHHOCTEH. 3aaHue COCTOSHUSI MUKPOYACTHIL.

YpaBuenne lllpequnrepa
BonHoBast (yHKIMS M ee CTaTUCTHMYECKHH CMBICI.
VYcnosue  HOpMupoBkH.  Omeparopsl  (pu3HYECKUX
BEJIUYMH. Obmee ypaBHEHUE [Ipenunrepa.
Cranuonaphelie coctosinus. ¥YpasHenue lpeaunrepa st
CTallMOHApHBIX  cocrostHUM.  CBOOOAHAs — YacTHIa.
Yactuma B OJAHOMEPHOM  NMOTEHUUAIBHOW  sIME.
[IpoxoxkeHre YacTHIbl Yepe3 NOTEeHIMAIbHBIN Oapbep U
TyHHENbHBIA 3 dext. [lpuHIMND NOpUYUHHOCTH B
KBaHTOBOM MexaHHMKe. BeposTHOCTh Kak OOBEKTHBHAs
XapaKTEPUCTUKA IPUPOIHBIX CHCTEM.

KBanToBasi TeOpusi IPOBOAMMOCTH
KBanToBas Teopusi CBOOOAHBIX 3JIEKTPOHOB B METallIax.
Oyukiua pacopeaenenus Depmu-Aupaka. [lpuniun
[Maymu. VYposenp ®epmu. CoOOTHOLIEHHE MEXAY
KBAaHTOBOM M KJIacCHM4eCcKoW cratuctukoil. IlonsTue
COCTOSIHHSI B KBAHTOBOM M KIIACCUYECKOW MEXAHUKE.
KonaeHncupoBaHHOE COCTOSIHHE. DHEPTeTUYECKHUE 30HBI B
Kpuctauiax. PaspellieHHble W 3alpelleHHbIE 30HBI.
30HHBIE  MOJENM  METalIOB,  JHUPJEKTPUKOB U
MOJIYIPOBOJHUKOB. ~ 3allOJIHEHHE 30H  3JIEKTPOHAMHU.
JlnHamMuKa SJE€KTPOHOB B KPHUCTAJUIMYECKOW PEIIETKE U
s dekTuBHAsS Macca HOCHUTENS. DIEMEHTHl KBAaHTOBOM
TEOPUHU AIEKTPONPOBOAHOCTH METaJUIOB.
CeepxnpoBoauMocTb. [loHsTHE O MOTYNPOBOAHUKAX.
CobcTBeHHas MIPOBOJIUMOCTh MIOJIYITPOBOJTHUKOB.
DNEKTPOHBI U JBIPKH B MOJIYITPOBOTHUKAX.
TemneparypHas 3aBUCHUMOCTh coOCTBEHHOM
MIPOBOJIUMOCTHU MOJIYTIPOBOIHUKOB. TepmucTopsl.
Buayrpennuii  poroaddexkr u  HOTOMPOBOIUMOCTH
MIOIYIIPOBOJHHUKOB. DOTOPE3UCTOPBL. IIpumecHas
MIPOBOJIMMOCTh IOJYIIPOBOJHUKOB. [IpvunHBI CHUIBHOTO
BIIUSIHUSA TPUMECEd Ha CBOWCTBA MOJIYIPOBOJHUKOB.
[TomynmpOBOTHUKYM 3JEKTPOHHBIE W ABIPOYHBIE. 30HHBIE
MO/IEJIA TPUMECHBIX MOIYITPOBOJIHHUKOB.

Crtpoenue aToma
Onwitel  Pesepdopna.  Spepnas  momenp — aroma.
HNonuzamss u BO30YXKIEHHME aTOMOB M  MOJEKYI.
JIuneinyaTtelii  crekTp atomMoB  Bogopoaa. Popmyna
banbmepa.  VYpaBuenue Illpeaunrepa mns  aroma
BOJIOPOJIa. MHOrO3eKTpOHHBIE aTOMBL. llepuoanueckas
cucrema aneMeHtoB JI.Ml.MenneneeBa. DHepreTUYECKUI
CIeKTp aroMoB M Mosekyl. ®Ousnueckas npupoaa
XUMHYECKON cBsi3u. OObeIMHEHNE aTOMOB B MOJIEKYJIBI.
MonexkynspHabie criekTpbl. CIIOHTAaHHOE W BBIHYKJEHHOE
n3nydyeHue. Jlazepsl.
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dusuka aTOMHOIO
spa

Crtpoenue siapa
CoctaB M XapakTEepHCTUKH aTOMHOTO sipa. Jledexr
Macchbl W DJHeprus CBs3W. SnepHble cuibl. Peakunmn
JeneHust U cuHte3a. Jlenenue tsoxensix sanep. Llennas
peakuusi JeneHusl. 3aKOHbl COXPAHEHHUS B SIIEPHBIX
peakuusx. SAnepHsie peakTopsl. TepMosaEpHBIN CUHTES.

JJieMeHTapHbIe YACTHLbI
PagnoakTHBHOCTD, METO/BI ee HU3MEPEHMUSL.
DKOJIOrHYecKas OMacHOCTh MOHM3UPYIOIIUX H3Ty4YECHUH.
Pagnanuonnas 3amura. MarHetusM  MHKpPOYACTHLL.
DJieMeHTapHbIe YaCTHUIIEL. DyHIaMEHTaIbHbIE
B3anmojeiicTeus. CoBpeMeHHass (u3uveckas KapTUHA
MHpaA:  HEepapXusi  CTPYKTYp MAaTE€pHUH,  IBOIIOLMS
Bcenennoii.

5.2. CTpyKTypa IMCHUILTHHBI
Ounas hopma oOydeHust

Ne KonuuecTBo yacos
pasnmena HanmMenoBanwme pasnena (TeMbl) Beero mw | clmp | el cp
(Temsr)
1. Mexanuka 16 2 - 2 - 12
2. MornexysipHas pusnka 16 2 - 2 - 12
3. DNEeKTpOAMHAMUKA 16 2 - 2 - 12
4. KonebGanus u BoJHBI 14 1 - 1 - 12
5. Onrtuka 14 1 - 1 - 12
6. KsanToBas pusuka 16 1 - 1 - 14
7. du3nka aTOMHOIO si1pa 16 1 - 1 - 14
I'pynnoBasi KOHCYIbTAIMS - - - - - -
[IpoMexxyTouyHas arTectanus - - - - - -
OO60muii 00beM, yac. 108 10 10 - 88
3aounast popma 00ydeHus
Ne KonnuecTBo yacos
paznena | HaumenoBanue paszena (TeMbl) Beero K C e | 1 | cp
(TembI)
1. Mexanuka 14 1 - 1 - 12
2. MonexynsapHas pusnuka 14 1 - 1 - 12
3. DneKTpoAMHAMUKA 14 1 - 1 - 12
4. Konebanus u BOJTHBI 16 - - - - 16
5. Onrtuka 14 1 - 1 - 12
6. KBanToBas ¢uznka 16 - - - - 16
7. ®du3uKa aTOMHOTO s7Ipa 16 - - - - 16
I'pynnoBasi KOHCYIbTAIMS - - - - - -
IIpomexxyTouHas arrecranus - - - - - -
Oo01mmii 00beM, uac. 108 4 - 4 - 96
5.3. 3aHATHSA CEMHUHAPCKOI0 THIIA
ouHasi hopMa oOyueHus
Ne Ne paznena Bun HanMeHOBAIe KonnuectBo
/i (Tembl) 3aHATUS 4acoB
1 1 I1P Kunemarnka noctynaTesnbHOro u 2
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BpamaTCJIbHOI'O ABUXKCHUS

JnHamuka MaTepuaabHONW TOYKH. 3aKOH

2 2 [1P 2
COXpa- HEHUSI UMITYJIbCA

3 3 1P 3aKOH COXpaHEHUs MOJIHON MEeXaHUYEeCKOM 2
sHeprun. Pabota cu
Junamuka tBepporo tena. OCHOBHOE

4 4 [P ypaBHE- HHE TMHAMUKHU BpPAIlaTeIbHOTO 1
JIBUKCHIISI

5 5 P 3aKOH COXpaHEeHHs] MOMEHTA UMITYJIbCa. 1
DHeprusi BpalaTeJIbHOTO JIBHXKCHHS

6 6 [1P Mexannyeckue KoyebaHus 1
MonekynspHOE CTpOEHUE BELIECTBA.

7 7 [P VYpaBHenue coctosaausi. OCHOBHOE YpaBHEHUE 1
MOJIEKYJIIPHO-KUHETUYECKON TEOpUH

3a04Hast popma 0OydeHHs
Ne | Nepaznena Bun Konunuectso
HanmenoBanue
/11 (Tembl) 3aHATHUS 4acoB

1 1 P Kunematuka nocrynarenbHOro u 1
BpalllaTeIbHOTO JBUKCHHUSI

7 2 P JluHamuka MaTepualbHON TOYKU. 3aKOH 1
COXpa- HEHUS UMITYJIbCa

3 3 P 3aKOH COXpaHEHHMS MTOJTHOM MEXaHUYECKOM 1
sHeprun. Pabora cun
Hununamuka tBepmoro tena. OCHOBHOE

4 4 I1P ypaBHE- HHE TMHAMUKHU BPAILATEIbHOTO -
JIBUKCHUS

5 5 P 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA. 1
DHeprus BpalaTeabHOro JBUKECHHUS

6 6 [P MexaHnueckre KoueOaHus -
MonekynsapHoe CTpOEHHUE BEIeCTBa.

7 7 P VYpaBuenue coctostHusi. OCHOBHOE i

YpaBHEHHUEMOJIEKYIISIPHO-KUHETHYECKON
TEOPUHN

5.4. KypcoBoii npoekT (kKypcoBasi padora, pacueTHo-rpadpuueckas padora, pedepar,
KOHTPOJIbHAsi padoTa)

HE IPEIyCMOTPEHBI

5.5. CamocrosiTeqbHast padoTa
ouHas Gopma oOydeHUS

Ne paznena . KonnuecTtBo
Bunsl camoctosTensHON paboThI
(Tembl) 4acoB
1 ITpopaboTka 1 MOBTOPEHHUE JIEKIIMOHHOTO MaTepHrasa 12
2 [TpopabGoTKka 1 MOBTOPEHUE JEKIIMOHHOTO MaTepuaia 12
3 [ToaroroBka K MPaKTUYECKUM 3aAHSATUSIM 12
4 ITpopaboTka 1 MOBTOPEHHUE JIEKIIMOHHOTO MaTepHrasa 12
5 [TpopaboTka 1 MOBTOPEHME JIEKIIMOHHOTO MaTepuaia 12
6 ITpopaboTka 1 MOBTOPEHHUE JIEKIIMOHHOTO MaTepHrasa 14
7 [ToaroroBka K MPaKTUYECKUM 3aAHSATUSIM 14
[ToaroroBka k arrecranun -
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3a04Has hopma 00ydeHUs

Ne paznena . KonnuectBo
(Tembl) Bunbl camocTosTenbHON pabOThHI 4ACOB

1 [TpopaboTka 1 MOBTOPEHNE JCKIIMOHHOTO MaTepHraia 12
2 [TpopaboTka 1 MOBTOpPEHUE JIEKIIMOHHOTO MaTepHaa 12
3 IToaroroBka K MpakKTUYECKUM 3aHATUAM 12
4 [TpopaboTka 1 MOBTOpPEHUE JIEKIIMOHHOTO MaTepHaa 16
5 IToaroroBka K MpakKTUYECKUM 3aHATUIM 12
6 [TpopaboTka 1 MOBTOPEHNE JEKIIMOHHOTO MaTepHraia 16
7 [ToaroroBka K MPakKTUYECKUM 3AHATUAM 16

ITonroroBka K arrecTanuu 3,7

6. OGPA3OBATEJIBHBIE TEXHOJIOTUHA

Hugpopmayuonnvie mexnonocuu, ucnoabzyemvle npu 0CyujeCmeienuy 0opazoeamenbHo2o
npoyecca no OUCYUNIUHe:

— cOop, XpaHeHHe, cucTeMaTu3anus, o0paboTKa U NMpeCcTaBiIeHne y4eOHOW U Hay4YHOU
uHpOpMaLnu;

— 00paboTka pa3muyHOTO poja HHPOPMAUM C TPUMEHECHHEM COBPEMEHHBIX
UH(POPMAIMOHHBIX TEXHOJIOTHI;

—  CaMOCTOSITEJIbHBII MOUCK JIOTOJHUTEIFHOTO Y4eOHOIO M HAaydyHOTOo Marepuaia, ¢
UCTIOJIb30BAHUEM MOUCKOBBIX CHCTEM M CATOB ceTu MHTEepHET, AIeKTPOHHBIX SHIIMKIONEANA 1
0a3 JaHHBIX;

—  HUCHOJB30BaHUE JIEKTPOHHOM MOYTHI 7Sl PACCHUIKA U ACHHXPOHHOTO OOIIECHHUS, YaTa
mpenoaBareyneid U 00yJarouuxcs, MePernucKu U OOCYKICHHUsI BO3HUKIIUX y4EOHBIX MpoOieM
JUTSL CHHXPOHHOTO B3aMOJICHCTBHS

JTUCTAaHIIMOHHBIE 00Pa30BaTEIbHBIC TEXHOJIOTHH (P HEOOXOAMMOCTH).

I/IHTepaKTHBHbIe N aKTUBHbIC 06pa303aTeJ11>m>1e TEXHOJIOI'nn

Bu
A KonnuectBo
No paznena 3aHATHUS Hcnonb3yembie HHTEPAaKTUBHBIE 1 AKTUBHBIC qacoR
(Temsl) (JIK, TIP, C, o0Opa3oBaTeNbHbIC TEXHOJIOTUU
O0DO/3P0
JIP)
| 1 Bupryansnas skckypeus «cropus pa3zButus 2/
bU3uKNI.
Omnepesxarolasi cCaMOCTOSTeNIbHAs paboTa
2 7 POKAION p 22
CTYJICHTOB.
3 JI Jluckyccusi. 2/2

[IpakTudeckast MOArOTOBKA O0yYaIONINXCS HE TIPEIyCMOTpeHa

7. ®OHJI OLEHOYHbBIX CPEJICTB (OHEHOYHBIE MATEPHUAJIbI) J1JIsA
TEKYLEI'O KOHTPOJIA YCIIEBAEMOCTMU, MMPOMEXYTOYHOM
ATTECTALIUN

@OHJ  OIEHOYHBIX CpeACTB(OLIEHOYHBbIE MaTepHajbl) s  TEKYIIEro  KOHTPOJS
yCIEeBAaEMOCTH, MPOMEKYTOUYHOM aTTECTALIMU 110 TUCHUIUIMHE IPUBOJISATCS B IPUIIOKEHUU.

8. VUEBHO-METOJIAYECKOE W WH®OPMALIMOHHOE OBECHEYEHHWE
T CHATITAHBI
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8.1. OcHoBHas quTEpaTypa

1. Topmau, B. B. ®usuka. 3agaun, Tectsl. MeToapl pemieHus : ydeOHoe mocodue ais
By30B/ B.B.Topnau.— MockBa: WM3marensctBo IOpaiit, 2020.— 301 c.— (Bricmee
obpazoBanue). — ISBN 978-5-534-08109-1. — Texkct : anexrponnsii // 9bC FOpait [calT]. —
URL: https://urait.ru/bcode/455706

2. JmutpueBa E.M. ®usuka [DnekTpoHHBIN pecypc]: yueOHOe mocodme/ ImMuTpuena
E.M1.— DnexrpoH.TekcToBble naHHble.— CapartoB: Al IIu Op Meaua, 2019.— 143 c.— Pexum
noctyna: http://www.iprbookshop.ru/79822.html. — 95bC «IPRbooks»

8.2. lonosiHuTE/ILHAS JIUTEPATypPa

1. ®usmka : yueOHMK M mpakTukyMm ais By3oB / B. A. Wnbun, E. 0. baxtuna, H. b.
Bunorpanosa, I1. . Camoiinenko ; nox penakuueid B. A. Mnbuna. — Mocksa : 3gaTenscTBo
Opaiit, 2020. — 399 c¢. — (Bricmee obpa3oBanue). — ISBN 978-5-9916-6343-4. — Tekcr :
anextporHsii // DbC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450506

2. Aiizennon, A. E. ®wusuka : yueOHUK M NMpakTHKyM s By30B / A. E. ANW3eHIIOH. —
Mocksa : UznarensctBo FOpaiit, 2020. — 335 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-00487-8. — Tekcr : osnekrponsusii // DObC HOpaiir [caiit] — URL:
https://urait.ru/bcode/450504

3. BectHuk Mockockoro Yuausepcurera. Cepust 3. @usuka. ACTpoHOMUSA[ DJIEKTPOHHBIN
pecypc] — Pexxum noctyma: http://vmu.phys.msu.ru/ru/

4. Ycnexu puznueckux Hayk [DneKkTpoHHBIH pecypc| — Pexxum nocryma: https://ufn.ru/

5. KBant (kypHan) [ DnekTpoHHBIN pecypc| — Pexxnm noctyma: https://kvant.ras.ru

8.3. [IporpammHoOe oGecnieyeHue
HE MPEIYyCMOTPEHO

8.4. IlpodeccnonanbHbie 0a3bl JAHHBIX
HE MPETyCMOTPEHO

8.5. UndopmanmoHHbIe CIPABOYHbIE CHCTEMBI
HOUCKOBbLE CUCTNEMB.:

https://www.yandex.ru/

https://www.rambler.ru/
https://accounts.google.com/
https://www.yahoo.com/

8.6. UnTepHeT-pecypchl

1. ®wuswmka on-line[dnexkTpoHHBINA pecypc| — Pexxum noctyma:www.web-physics.ru

2. Pemenue 3amau o gusnke [IIeKTpoHHBINH pecypc]| — Pexxum goctymna: www.reshyu.ru

3. ®Ou3WYECKUi SHIMKIONEIUYECKUH CI0Baph [ DIEKTPOHHBIN pecypc]| — PexuM nocryna:
http://all-fizika.com

4. Bcs ¢usuka. Hayuno-oOpa3oBarenbHBIN mopTan. [DIeKTpoHHBI pecypc] — Pexum
nocryma :http://sfiz.ru

5. DnextponHas 6mbmuoreunas cucrema «IPRbooks» [DnekTponnsiii pecypc] — Pexum
nocryma:http://www.iprbookshop.ru/

6. @dwusmka c Hys. [DnexkTpoHHbIN pecypc| — Pexxum moctyma:https://fizidka.ru

7. Marematnka u ¢usuka. Teopuum u 3amaun. [DIEKTpoOHHBIH pecypc] — Pexum
nocryma:https://educon.by/index.php/materials/phys

8. 3aHumarenbpHas duszuka — [D71eKTPOHHBIH pecypc] Pexum

nocryna:https://www.afizika.ru
9. DnektponHas Oubmmoreunas cucrema «IPRbooksy [DnexTponnslii pecypc] — Pexum
nocryna:http://www.iprbookshop.ru/
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8.7. MeToan4yeckune yKazaHHsi 10 OCBOEHHUIO M CHUNIUHbBI

JlucuuminHa OTHOCHUTCS K €CTECTBEHHBIM HaykaM M TpeOyeT 3HAYMTEIbHOro oO0bema
CaMoCTOSITeNIbHOM paboThl. U3ydyaTh NMUCHUIUIMHY HEOOXOAMMO C MPUBJICYEHHEM OCHOBHOM M
JIOTIOJTHUTENILHON JIUTEpaTyphl W 3JEKTPOHHOTO KOHTeHTa OThenbHble Y4eOHBIE BOIPOCHI
BBIHOCATCSL Ha CaMOCTOSTEIbHYIO MPOPadOTKY M KOHTPOJUPYIOTCS IMOCPEICTBOM TEKYIIEH
arrectaniuu. [Ipu STOM OpraHuW3ylOTCS TPYIIOBBIE W WHIUBUAYAIbHBIE KOHCYIBTAIUU.
KauectBeHHOE  OCBOEHME  JUCUMIUIMHBI ~ BO3MOXKHO  TOJIbKO TPU  CHUCTEMAaTHYECKOM
CaMOCTOSITENIbHOW ~ paboTe, 4YTO  TOAJNEP)KUBACTCA CUCTEMOM  TEKyIled  aTTecTalhH.
CBOeBpeMEHHOE BBINIOJHEHUE JOMANIHUX 3aJaHUd U HHBIX KOHTPOJbHBIX MEpPONPUATHH.
JlabopaTopHble 3aHATUS TPOBOASTCS C MIUPOKUM HCIIOJIB30BAHHEM KOMITBIOTEPHBIX MPOTPaMM,
KaK JiJIsl BBIMTOJHEHUS, TaK U 1151 opopmieHust padotel. [Ipu BeImoIHEHUN 1a00paTOPHBIX padboOT
00513aTeJIbHO BHIMOJIHEHUE TPEOOBAHUI TEXHUKH O€30MaCHOCTH.

[Tpy wm3ydyeHuHu KaxAOW M3 TeM Kypca AUCLUUIUIMHBI PEKOMEHAYETCs, MPEXIEe BCEro,
O3HAKOMUTBCSI C MAaTEpUATIOM COOTBETCTBYIOUICH JIEKIMH, B KOTOPOHW H3JI0KEHBI OCHOBHBIE
TeopeTruecKue Bonpockl. [l 6osee moapoOHOTO 03HAKOMIICHHS ¢ TEMOM HEOOXOAMMO U3yUUTh
pexkoMeHayemyto nuTepaTypy. OcBoeHue OOJBIIMHCTBA TEM HEBO3MOXKHO 0€3 BBINMOJHEHHS
NPAaKTUYECKUX 3afaHuil W ynpakHeHuH. [[ns caMompoBepkM M B KayecTBE IMOATOTOBKH K
TEKYIIEMY U UTOTOBOMY KOHTPOJIIO OOJIBIIOE 3HAYEHUE MMEET BBIOJHEHHE CaMOCTOSITEIbHBIX
pabor.

[Ipu BBITTONTHEHUU MPAKTUYECKUX PAbOT CTyAeHTaM HEOOXOAUMO BBIMIOIHUTE BCIO paboTy
coracHo Tekcrty 3aaaHus. Ilocrne BhIMONHEHUA 3aJaHUS HEOOXOAMMO IPENoJIaBaTEINIo
MPOJEMOHCTPUPOBATh PE3YNbTaThl PAO0OTBI U OBITh TOTOBBIM OTBETUTH HA BOMPOCH U
MPOJEMOHCTPUPOBATH BHIMOIHEHUE OTACIBHBIX MyHKTOB 331aHUs. 3alllUTa MPaKTUYECKUX padboT
OCYILECTBIISICTCS B THU U Yachl, YCTAHABIMBAEMbIE ITPETIOIaBATENIEM.

CamocTrosTenbHass paboTa CTYIEHTOB IO JAHHOM JUCHUIUIMHE MpelycMaTpuBaeT
MOJATOTOBKY K JIEKIUSM W MPAKTUYSCKUM 3aHSATUSM, U3YYCHHE HMCTOYHHKOB HH(OpPMAIMH TIO
JTUCIUIUIMHE, TOATOTOBKY TBOPYECKHMX 3aJlaHUMl, MOJArOTOBKY K TEKYyIIEMy U HTOTOBOMY
KOHTPOJIIO.

[TpomMexyTouHasi aTTecTalus COIIACHO Y4eOHOMY IUIaHy MPOBOJIUTCS B (JOpME 3aueTa BO
BTOPOM TpPHUMECTPE M 5K3aMeHa B TpeTheM Tpumectpe. K MpoMexyTodyHoil arrectanuu
HEO0OXOIUMO BBINIOJHUTD BCE JIa0OpAaTOPHBIE, MPAKTUYECKUE, CAMOCTOSITENIbHBIE M KOHTPOJIbHbBIE
paboThI (eciii OHU MPEAYCMOTPEHBI) 110 pa3jiesaM JTUCIUITIHHBIL.

Memoouueckue yk3anus npu pabome Ha0 KOHCNEKMOM 60 8peMsl NPOBEOeHUsl NeKYUl

B Xxome NEeKUMOHHBIX 3aHATHH HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE Y4EOHOTO
marepuana. OOmue W yTBEpAMBIIMECS B MPAKTHKE IMpaBHJia M MPUEMbl KOHCIEKTHPOBAHUS
JCKIUN:

KoHcnektupoBanue JieKIMA BeAETCS B CIELUAIbHO OTBEAEHHOW IJIsl 3TOrO TETPaM,
KOKIBIA JIMCT KOTOPOW JOJDKEH HMETh IIOJIA, Ha KOTOPBIX JCNAlOTCS IIOMETKH U3
PEKOMEH/I0BAaHHOM JIUTEPATyphl, AONOJIHAIOIINAE MaTepuan MPOCIYIIAHHOM JIEKIHH, a TaKXKe
HOYEPKUBAIOIINE 0COOYIO BaXKHOCTh TE€X UM MHBIX TEOPETHUUECKUX MOJIO0KEHUH.

Heo6xoanMo 3anuceiBaTh TeEMy U IUIaH JIEKLUH, PEKOMEHIYEMYIO JIUTEPATYPY K TEME.
3anucu paszenoB JIEKIUM JOJDKHBI MMETh 3arojIOBKH, IOJ3arojIOBKH, KpacHble CTpOKU. [
BBIJICJICHUS PA3/ICJIOB, BBIBOAOB, ONPEAEICHHUM, OCHOBHBIX MIEH MOYKHO HCIIOJIB30BATH I[BETHBIC
KapaHJamu 1 GaoMacTepsl.

Ha3BaHHbIE B JIEKIIMU CCBUIKM HA IEPBOMCTOYHUKHU HAJI0 TIOMETUTH HA MOJISX, YTOOBI IPU
CaMOCTOSITENIbHON paboTe HAWTH U BIIUCATH UX.

B koHCHIEKTE NOCIIOBHO 3alMCBIBAOTCS ONPEACICHUS NOHATUM, KaTerOpUH U 3aKOHOB.
OcranbHOE T0KHO OBITh 3aIIMCAHO CBOMMH CJIOBAMH.

Kaxnomy oOydaromemycsi HEOOXOOMMO BBIPA0OTaTh W HCIOIB30BaTh JOMYCTHUMBIE
COKpallleHUs] Hanbosee paclpOCTPaHEHHBIX TEPMUHOB U IIOHSATHIA.
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B koHcrmekT cienyer 3aHOCUTH BCE, UTO MpernojaBareib MUILET Ha JIOCKE, a TaKXKe
PEKOMEHTyeMbI€ CXEMBbI, TaOJIUIIbI, TUarpaMMBbI U T.I.

Memoouueckue ykazanus no no02omogke K npaKkmuyeckum pabomam

Llenpio MPaKTUYECKHX pabOT SBISCTCS YIIyOJIeHHE M 3aKpEIieHHE TEOPETUYECKUX
3HAHWH, MTOJYYEHHBIX OO0YYaIOIIMMICS Ha JEKIUAX M B MPOLECCEe CAMOCTOATENFHOTO M3YUCHHS
y4yeOHOro Marepuaia, a, CJel0oBaTelbHO, (OPMHPOBAHHE y HHUX OIPEACICHHBIX YMEHUH U
HaBBIKOB.

B xo71€ MOArOTOBKH K MPAaKTHYECKUM U TaOOpaTOPHBIM paboTaM HEOOXOAMMO MPOYUTATh
KOHCHEKT JIeKIIMH, H3YYUTh OCHOBHYIO JINTEpaTypy, O3HAKOMHUTHCS C JOHOJHUTEIHHOM
JUTEpaTypol, BBHIOJHUTH BBIJAHHBIC IperoaaBatesnieM 3aaaHus. [lpu  3TOM  ydecTh
pEeKOMEHJAaMU TperojaBareNss M TpeOoBaHMS NporpaMMsbl. JlopabaTeiBaTh CBOM KOHCIIEKT
JIEKIMH, JIeJ1asi B HEeM COOTBETCTBYIOLIUE 3alIUCH U3 JIUTepaTyphl. JKenaTeabHO MpH MOATOTOBKE
K MPaKTHYECKHUM WU JIabOpaTOpHBIM paboTaM MO AWUCHHUIUIMHE OJHOBPEMEHHO HCIIOIb30BaTh
HECKOJIbKO HCTOYHHUKOB, PACKPBIBAIOIINX 3a/JaHHBIC BOIIPOCHI.

Memoouyeckue yKazaHus no OpeaHu3ayuu camoCcmosamenrbHou pabomol

CamocrosTenbHas paboTa MPHUBOAUT OOYYAIOMIETOCS K TIOJTYYCHHUIO HOBOTO 3HAHUS,
YIOPSAJOYCHUIO M YIIyOJEHUIO  WUMEIOMIMXCS — 3HAHWH, (OPMHUPOBAHHMIO y  HEro
poQeCCHOHATHHBIX HABHIKOB 1 YMEHUH.

CamocrosTenbHas paboTa BBIIOIHIET Pl YHKIHI:

- pPa3BHBAOIIYIO;

- HMH(QOPMALUOHHO-00YUaIONIYIO;

— OPHEHTHUPYIOIIYIO U CTHMYJIUPYIOIIYIO;
- BOCIIUTBIBAIOUIYIO;

- HCCIIEeIOBATEIbCKYIO.

Bunsl camocTosiTensHON paboThI, BHIIOJIHIEMbIE B paMKax Kypca:
[TpopaboTKa 1 MOBTOPEHHUE JICKITMOHHOTO MaTepHraa
[TonroToBka K MpakTUYECKUM 3aHATUSIM
[ToaroToBka K 1a00paTOPHBIM 3aHATHSIM
Pedepar
. INoaroroBka K arrecTanuu

OOyuaronMcsi pPeKOMEHIYETCs C CaMOro Hayajla OCBOEHHMS Kypca paboTraTrh C
JUTEPATypOl M TMPEAIaracMbIMU 33JJaHUSIMU B ()OPME TTOATOTOBKH K OYEPEIHOMY ayTUTOPHOMY
3aHATHIO. [Ipy 3TOM aKkTyanu3upyroTCs MMEIOIIMEcs 3HaHMs, a TakXke co3fgaercs 0Oasza s
YCBOEHHsI HOBOTO MarepHaja, BO3HHUKAIOT BOMPOCH, OTBETHI Ha KOTOpPHIE OOYyYaroIIUHCs
NOJyYaeT B ayAUTOPHH.

MOXHO OTMETUTh, YTO HEKOTOPBIC 3aJaHUs JJISI CAMOCTOSTENLHOW pabOTHI MO KypCy
UMEIOT OTpe/ieieHHYI0 crieuduky. [Ipu ocBoeHnu Kypca o0ydyaromuicss MOXKET MOJIb30BaATHCS
OMOIMOTEKON By3a, KOTOpas B IOJHOM Mepe oOecreueHa COOTBETCTBYIONICH JMTEPATYpPOH.
3HAaYUTENbHYIO TIOMOIIb B TOATOTOBKE K OUEPEIHOMY 3aHITHIO MOKET OKa3aTh MMEIOIIMICS B
y4eOHO-METOIUIECKOM KOMIUIEKCE KPaTKHii KOHCIIEKT JeKImid. OH e MOXKET HCII0JIb30BaThCS U
JUISL 3aKpETUICHHsI ITOJIyYEHHOTO B ayIUTOPUH MaTepuaa.

Nk W=

Memoouueckue ykazanusi no pabome ¢ 1umepamypou

Bcro nureparypy MOKHO pa3fenuTh Ha y4EOHHKH U y4eOHbBIE TTOCOOUS, OPUTHHATBHBIC
Hay4YHbIE MOHOTpaUYeCKHe MCTOYHHMKH, HaydyHbIC MyOJMKAMU B MEPHOAMYECKON medaTu. M3
HUX MOXHO BBIICTUTH JHUTEPATypy OCHOBHYIO (PEKOMEHIYEeMYI0), IOIMOJHUTEIbHYIO H
JUTEPATypy ISl YIITyOJICHHOTO H3YYCHUS IUCIUTLTNHBI.
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W3ydyeHne NUCHUIUIMHBI CIIEIyeT HAaYWHATh C y4eOHHMKA, MOCKOJIBKY YYEOHHK — 3TO
KHUTa, B KOTOPOW H3JI0KEHBl OCHOBBI HAYYHBIX 3HAHUH IO ONPEICTIEHHOMY IpEIMETy B
COOTBETCTBUH C LIETSAMH U 33/1a4aMH 00y4YEeHHSI, YCTAHOBICHHBIMU TIPOTPAMMOA.

[Ipu pabote ¢ nuTEpaTypoOi CieyeT yUUThIBaTh, YTO UMEIOTCS pa3TUYHbIC BUABI YTCHUS,
Y KaX/IbIi M3 HUX UCIONB3YETCS Ha OMPECIIEHHBIX ITAalaXx OCBOCHUS MaTepHaia.

[IpenBapuTenbHOE UTEHUE HAMPABICHO HA BBISIBJICHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB U
IIOMCK HX 3HAYEHUs B CIPABOYHOM JMTEeparype. B dYacTHOCTH, IIpU YTEHMM YKa3aHHOHU
JUTEPATYPBI HEOOXOUMO MOAPOOHEHIITUM 00pa30M aHATM3UPOBATH TOHSITHSI.

CkBO3HOE YTEHHE TMpEIoaraeT MpoYTeHHEe MaTepuaia OT Hadana 0 KoHia. CKBO3HOE
YTeHHE JIUTepaTypbl M3 TPUBEIEHHOTO CIHCKAa JIaeT BO3MOXKHOCTH OOydYaromemycs
c(hOopMHUPOBATH CBOJI OCHOBHBIX MOHATHH U3 U3ydaeMoi 001acT U CBOOOIHO BIIAJIETh UMH.

Bri6opouHoe — HA000pOT, UMEET MENIbI0 TIOUCK M 0TOOp MaTepuayia. B pamkax gaHHOTO
Kypca BBIOOpOUYHOE UTEHHUE, KaK CIIOCOO OCBOCHMUSI COJIEPKaHUs Kypca, TOJDKHO MCTIOIh30BaATHCS
IIPU MOATOTOBKE K JJAOOPATOPHBIM MPAKTUKYMaM MO COOTBETCTBYIOIIUM Pa3/esiaM.

AHQJIUTHYECKOE UYTEHHE — 3TO KPUTUYECKMHA pa30op TEKCTa C MOCIEAYIOIIUM €ro
KOHCIIeKTUpOoBaHHeM. OCBOCHHE YyKa3aHHBIX TMOHATHHA OyneT HaubOosiee 3(()EKTUBHBIM B TOM
ClIy4ae, eclid MPU YTEHUU TEKCTOB OOydaromuiics OyneT 3ajaBaTh K 3TUM TEKCTaM BOMPOCHL.
Yacte u3 3THX BOmMpocoB chopmynupoBaHa B mpuBeAecHHOM B DOC mepedHe BOMPOCOB st
cobecenoBanus. [lepedeHb 3THX BOMPOCOB OTPaHUYEH, MIOATOMY BaXKHO HE TOJBKO COZEpIKaHUE
BOIPOCOB, HO CaM IIPHUHIIUIT OCBOEHUS JTUTEPATYPHI C IIOMOILIBIO BOIIPOCOB K TEKCTaM.

Lenpo M3y4arolIero YTEHHs SIBJISETCS TIyOOKOEe M BCECTOPOHHEE MOHUMAaHUE y4eOHOM
nHpopmauu.

EcTh HECKOTBKO MPUEMOB H3YUaIOIIETO YTCHUSI:

1. Urenue mo aqropuTMy MpeArnojaraet pazoueHne nHGopManuu Ha OJOKHU: Ha3BaHUE;
aBTOp; UCTOYHUK; OCHOBHAs HJES TEKCTa; (DaKTHUECKUW MaTepuai; aHalu3 TEKCTa ITyTeM
COTIOCTABJICHUS UMEIOIIUXCS TOUEK 3PEHUs IO pacCMaTPUBAEMbIM BOIIPOCaM; HOBHU3HA.

2. [TpueM nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEIYIOIINI aIrOPUTM:

- MEJIEHHO MPOYUTATh TEKCT, CTAPAsCh OHITH CMBICI U3JI0KEHHOTO;
—  BBLICTUTH KJIIOUYEBBIE CIIOBA B TEKCTE;
- TOCTapaThCs MOHSATH OCHOBHBIC UCH, TOJATEKCT U OOIINIA 3aMbICEI aBTOpA.

3. Ilpuem Te3upoBaHUs 3aKIIOYACTCS B (OPMYITHMPOBAHUH TE3UCOB B BHJIC TOJOKCHHM,
YTBEPKJICHUM, BBIBOJOB.

K »ToMy MOXHO 100aBUTh W HHBIE TpPUEMBL: TpUeM pedepupoBaHus, TpPHUEM
KOMMEHTHPOBAHUSI.

Baxxnoli coctaBisiomeld Jr000TO COJMIHOTO HAYyYHOTO W3JAaHHS SIBISETCS CITHCOK
JUTEpaTyphl, Ha KOTOPYIO cchUIaeTcs aBTop. [IpM BO3HMKHOBEHHMM HHTEpeca K KaKOH-TO
o0cyXkmaeMoii B TEKCTe TpoOJeMe BCeraa eCcTb BO3MOXKHOCTH OOpaTUTBCS K CIHUCKY
OTHOcALIeHcs K HeW aurepaTypsl. B 3ToM ciiydae Bcsi mpoOsiema kak Obl paz0OuBaercss Ha
COCTaBJISIIOLINE YaCTH, KaXaas U3 KOTOPBIX MOXET M3y4aThCsl OTIENBbHO OT Apyrux. Ilpu stom
BaXHO HE TEPATh U3 BHUIA OOIINI KOHTEKCT U HE TIOTPYKAThCS YPE3MEPHO B JICTAIH, IOTOMY UTO
TaKUM 00pa30M MOYKHO HE YBHUJIETh TJIaBHOTO.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBbI

Jns  peanuzanil  AMCHUIUIMHBL TpeOyeTcsl Clefylollee MaTepHaJbHO-TEXHUYECKOe
obecrieueHue (CrenuaabHbIC TOMEIICHNUS):

- JUTS TIPOBE/ICHUS 3aHSATUN JTEKITMOHHOTO THIIA

ydeOHasi ayIuTOpHsl, OCHAIICHHAs ydeOHOi MeOenbio, o0opymoBanHas mpoekTopom, I1K,
DKPAHOM, JIOCKOM.

- ISl IPOBE/ICHUS 3aHSITUIH CEMUHAPCKOTO TUIA, MPAKTUYECKUX 3aHIATUN

yueOHasi ayIuTOpHs, OCHAIIeHHas y4eOHoW Mebenbio, o0opyaoBaHHas npoekropom, 1K,
3KpaHOM, JOCKOM.

- U IPOBE/ICHUS , TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTecTaIiu
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yueOHasi ayTUTOpHs, OCHAIleHHasi y4yeOHoi Mebenbio, obopyaoBaHHas npoekropom, 1K,
3KpaHOM, JOCKOM.

- JUTSl TPYTITIOBBIX M HHIUBUyaTbHBIX KOHCYJIBTAIUN

ydeOHasi ayIMTOpHsI, OCHAIIICHHAsT y4eOHOW MeOenbio, 00opynoBanHas npoektopom, [1K,
DKPAHOM, JIOCKOM.

- ISl CAMOCTOATEIBHOU padOTHI:

MIOMEIIEHUE, OCHAIICHHOE KOMIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO IMOJAKIIOYCHHUS K
cetu "HUHrepumer" wu oOecrieueHWeM J0CTyna B OJEKTPOHHYIO  HH(GOPMAIIMOHHO-
oOpa3oBatenbHyto cpeny MHcTutyra

10. OCOBEHHOCTH OCBOEHUSA JUCIHUIIINHBI JIMOAMU C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbSA

OOygarommMcst € OTPaHMYEHHBIMH BO3MOXKHOCTSIMH ~ 3JI0POBbSI  IIPEIOCTABIISIOTCS
crenuaibHble y4eOHUKH, Yy4eOHble MOCOOMS M AMJAKTUYECKHUE MaTepHalibl, CHEeIHalIbHbIE
TEXHUYECKHUE CPEICTBA OOYUYCHHsSI KOJJICKTUBHOTO M WHAWBHUYaLHOTO MOJIb30BAHUS, YCIYTH
accucTeHTa (ThIOTOPA), OKA3bIBAIOIIETO 00YYAIOMIUMCS HEOOXOAMMYI0 TEXHUYECKYIO TTOMOIIIb, a
TaK)Ke YCIYTH CYPIOTIEPEBOAUYMKOB U TH(IOCYPAONIEPEBOIIUKOB.

OcBoeHMe AUCUUIUIMHBI 00YYaIOIIUMHUCA C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/0POBbSI
MOKET OBITh OPTaHW30BAaHO COBMECTHO C JAPYTUMHU OOYYAIOUIMMHUCS, a TaKXKe B OTACIbHBIX
rpynmnax.

OcBocHHE MUCHUIUIMHBI OOYYAIOIIUMUCA C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 3J0POBbS
OCYIIECTBIISIETCSI C Y4YETOM OCOOEHHOCTEH NCUXO(MU3UYECKOTO Pa3BUTHS, HHIUBUIYATbHBIX
BO3MOXHOCTEH U COCTOSTHUS 310POBbSI.

B mensix AOCTYNHOCTH TOJy4YeHHs] BBICIIErOo 00pa3oBaHus 10 00pa30BaTEIbHOM
nporpaMMe JIMIaMU ¢ OTPAHHYEHHBIMHA BO3MOKHOCTSIMH 3I0POBbSI IPH OCBOSHUU JTHCITUTUTHHBI
obecrieunBaeTcs:

1) ans nuir ¢ orpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbS 110 3PEHHUIO:

— IPUCYTCTBHE THIOTOPA, OKA3BIBAIOLIUI CTYAEHTY HEOOXOIUMYIO TEXHUYECKYIO MOMOIIb
C Y4eTOM WHAMBUAYAIBHBIX OCOOCHHOCTEH (IIOMOTaeT 3aHATH pabouee MECTO, MMEePEABUTaThC,
IPOYUTATh U OPOPMUTH 3a/laHUE, B TOM UHCJIE, 3alUChIBas MO IUKTOBKY),

— MUChbMCHHBIC 3aJ]aHMsI, & TAK)KE UHCTPYKIUU O TMOPSAKE UX BBIMOJTHEHUS 0POPMIISIOTCS
YBEJIMYEHHBIM HIpUPTOM,

— CTHeNHANbHbIC YUeOHUKH, YdeOHBbIE MOCOOUS M NUIAKTUYCCKUE MaTepHalbl (MMEIOINE
KPYIHBIA PpUGT WK ayTuodans),

— MHAMBHIyaJIbHOE paBHOMEpHOE ocBeleHne He meHee 300 mrokc,

—TOpu  HEOoOXOOUMOCTH CTYACHTY JJsi BBIOJIHEHHUS 3alaHusl MPeJoCTaBIseTCs
YBEJIMUUBAIOILIEE YCTPOUCTBO;

2) A AUI ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbSI 110 CIIYXY:

— IIPUCYTCTBHE AaCCUCTCHTA, OKA3BIBAIOUINI CTYACHTY HEOOXOAUMYI0 TEXHUYECKYIO
MOMOIIb C YYETOM WHIWBHAYAJIBHBIX OCOOCHHOCTEH (TIomMoraeT 3aHsATh pabodee MecTo,
MePeIBUTATHCS, TPOYUTATH U OPOPMUTH 3a/IaHKE, B TOM YHCJIE, 3aMMCHIBAs IOl AUKTOBKY),

—o0ecrnieunBaeTcsi  HajJuMuMe  3BYKOYCWJIMBAIOIIEH  ammaparypbl  KOJUIEKTMBHOIO
MOJIb30BaHUs, TPU HEOOXOIUMOCTH OOYYaroIIeMycsl MPEAOCTABISIETCS 3BYKOYCHIIHBAIOIIAS
anmnaparypa MHAUBHIYyaJbHOTO TIOJIb30BaHUS;

—o0ecrnieunBaeTcss  HAAJICKAMIMMU  3BYKOBBIMH  CPEACTBAMH  BOCIPOW3BEICHUS
nHpopmanuu;

3) Anst I C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0OPOBBSI, UMEIOIINX HAPYIICHUS OMOPHO-
JBUTATEJILHOTO arapara:

— MUChbMCHHBIC 3aJaHUSI BBITIONHSIOTCS HAa KOMITBIOTEpE CO CHEIHATU3UPOBAHHBIM
IPOrpaMMHBIM 00€cTieYeHUEM U HaIUKTOBBIBAIOTCATHIOTOPY;

— TI0 KEJIaHUIO CTYJEHTA 3a/IaHUsI MOTYT BBITIOJHATHCS B YCTHOM (opme.
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[Ipunoxenue 1

®OH/I OHEHOYHbLIX CPEJACTB (ONEHOYHBIE MATEPHAJIBI) A1
IMPOBEJAEHHWSA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTH 1
MPOMEXYTOYHOM ATTECTAIIUA

o JTMCHUIIJINHE «Pusuka»

1. [loka3aTesu, KpUTEPUH OLEHKH OCBOEHHSI TUCUMUIJIMHBI

PesynbTaTh!
oOyueHus

ITokazarenu
OILICHHUBAHUA

Kpurepun oneHnBanus

[Tpouenypsl
OLCHHUBAHUA

OIIK-1. CnocoGeH mpuMeHsTh €CTECTBEHHOHAYYHbIE M OOLIEMHKEHEPHBIC 3HAHUS, METO/IbI

MAaTCMaTUYCCKOT' O aHAJIM3a U MOACIIUPOBAHUS, TCOPCTHYCCKOT'O U SKCIICPUMCHTAJIIBHOT'O

Hccae0BaHus B TPOPECCHOHAIBHON e TEHhHOCTH

3HAET OCHOBHBIC
TIOHATHUS ¥ 3aKOHBI
busukn

TPAKTOBKA IMOHATHA

MOJIHOTA u
MPaBUJIBHOCTD
TPaKTOBKHU MOHATHI

YCTHBIN OIPOC

YMEET pelarhb

pemieHne Gu3nIecKux

IMOJIHOC W IIPABUJIBHOC

IIpaxTrueckoe 3ananue

¢usnyeckue 3a1aun | 33134 pemieHre (PU3HMUECKUX
3a1a4
3HAET TEOPETHUYECKHUE | OCBOCHHE MIOJTHOTA W | YCTHBII ompoc
OCHOBBI SIBIICHUH TEOPETUYCCKUX OCHOB | TIPAaBUIIBHOCTD
((N7371N’1 (GU3UYECKUX SBJICHUN | TPAKTOBKH

TEOPETHYECKHX OCHOB
(bU3HYECKUX SIBICHUN

BJIaJ€ET METOLAMU
IIOCTAaHOBKH
IKCIIEPUMEHTA

pUMEHEHHE
METO/I0B TIOCTAaHOBKHU
IKCIEPUMEHTA

IIOJIHOTa nu
MpaBHUIILHOCTDb
BBITTOJTHEHUS
MPaKTUYECKOU pabOThI

[IpaxTrueckoe 3ananue

yMeeT MIPUMEHSTh
METOJIBI ¥ CPEACTBA
MO3HAHUs, 00y4YeHUS
Y CAMOKOHTPOJIS JJIst

PUMEHEHHE METO/I0B
U CPE/ICTB TIO3HAHUS,
oOydeHus u
CaMOKOHTPOJIS TSI

HOJTHOTA u
HPaBHIBHOCTD
BBIITOJIHCHU S
MPAaKTUYECKUX paboT

[IpakTrueckoe 3ananue

MHTEJUIEKTYaJIbHOTO | MHTEJUIEKTYaJIbHOTO

pa3BUTHA, pa3BUTHSL, TOBBIIICHUS

MOBBIIICHUS KyJIbTYPHOTO YPOBHS,

KYJIbTYPHOTO npodecCHOHATbHON

YPOBHH, KOMITCTECHIHH

npo¢eCCHOHATBHON

KOMIIETEHIHH

BJIaJIeeT 000CHOBBIBATh MOJTHOTA u | [IpakTiueckoe 3aganue
CIIOCOOHOCTHIO NPaBUIBHOCTD MPaBUIBHOCTD
00OCHOBBIBATh BBIOpPAaHHOW MOJIENH, BBITIOJTHEHUS
HPaBUILHOCTD COMOCTABIISIS NpPaKTHYECKUX padoT
BBIOPAHHOM MOJIETH, | PE3yJIbTaThI

COIIOCTABIISIS 9KCTIEPUMEHTAIBHBIX
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pe3yiabTaThl

JaHHBIX 1

HKCIEPUMEHTAIBHBIX | MOJYYCHHBIX PEIICHUI

JTaHHBIX U

MOJTyYEHHBIX

peleHui

BIIaJIceT UCTIONIb30BATh MOJTHOTA [TpakTHueckoe 3a1aHne
CIOCOOHOCTBIO busuKo- MPaBUILHOCTh

UCTOJIb30BaTh MaTeMaTHYeCKue BBITTOJIHEHUS

¢buzuko- MeTo/1bI 00paboTKH, MPAaKTUYECKUX paboT

MaTeMaTHYECKUE aHalu3a ¥ CUHTE3a

METO/BI 00paboTKH,
aHaJIM3a U CUHTE3a

pe3yJIbTaToOB

pe3yNbTaToB

po¢eCCHOHATBHBIX

HUCCIIEIOBaHUN

OIIK-1. IIpomexxyTouHas
aTTecTalus:
Qg depeHIpPOBaHHBII
3ayer

2. Metoauveckue MaTepuaJbl, onpeae/siioliye Npoueaypbl OLleHNBaHUSs

2.1. MeToanuyeckne MaTepuaJIbl, ONpeaessiome Npoueaypbl OHeHUBAHUS B PaMKax
TeKylIero KOHTPOJIsl yCIieBaeMOCTH
YcTHBIE 0NPOCHI MPOBOJATCS BO BpeMs JIEKIMM, MPAKTUYECKUX 3aHATUNH U BO3MOKHBI
IIPU IPOBEICHUM IIPOMEXKYTOUHOM aTTECTAllMU B KAYECTBE JONOJHUTEIBHOIO MCIBITAHUS NPHU
HEJOCTAaTOYHOCTU PE3yJbTaTOB TecTUpoBaHUsA. OCHOBHBIE BOMPOCHl JUIsl YCTHOTO OIpoca
JOBOJATCS J10 CBEICHUS CTYJEHTOB Ha IPEIbIIYIEM 3aHATUH.
KomnnuecTBo BOIpocoB onpeaensieTcs mpenoiaBaTeieM.
Bpewms nposenenus onpoca ot 10 MmuHyT 10 1 akagemudeckoro yaca.
VYCcTHBIE ONPOCHI CTPOSITCA TakK, YTOOBI BOBJIEYb B TeMY OOCYKIEHHUS MaKCHMaJIbHOE

KOJINYECTBO OOYyYAIOIMXCS B TPYIIE, MPOBOAUTH MapajuIeId C yXKe MPOHJIEHHBIM Y4eOHBIM
MaTepuaioM JaHHOM AMCHUIIMHBI U CMEXKHBIMH KypcaMH, HaXOJIUTh yAayHble NMPUMEPHI U3
COBPEMEHHOM JEeHCTBUTENFHOCTH, YTO yBEIMUYUBaeT 3(P(PEKTUBHOCTh YCBOCHHUS MaTepuana Ha
accoluanusx.

KpuTtepun u mkasna oeHKH YCTHOTO ONpoca

Pa3BepHyTHIli OTBET CTyACHTa MOJDKEH WIPEACTABIATH COOOM CBSI3HOE, JIOTHYECKH
MoCIieIOBaTeIbHOE COOOIIEHNEe Ha 33JaHHYI0 TEeMy, IOKa3blBaTh €ro YMEHHE MPUMCHSITH
orpezieNieHus], MpaBuja B KOHKPETHBIX CIIydasix.

«OTJIMYHO)» CTABUTCSI, €CITU:

1) CTYACHT IIOJHO H3JIaraCT Marcpuaj, AAaCT MPaBHUIILHOC OIPCACICHUC OCHOBHBIX
TTOHATHH;

2) oOHapyXHWBaeT MOHHUMAaHHE MaTepuana, MOXXET OOOCHOBaTh CBOU CYXKJICHUS,
NPUMEHUTD 3HAHUS Ha NMPAKTHKE, IPUBECTH HEOOXOAUMBIE MPUMEPHI HE TOJIBKO U3 YUeOHUKA, HO
U CaMOCTOATCIIBHO COCTAaBJICHHBIC,

3) wu3naraer Mmarepuall IOCJIEeIO0BaTeIbHO W TMPaBWIBHO C TOYKH 3pPEHHUS HOPM
JIATEPATYPHOIO SA3BIKA.
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«XOpOMIO» - CTYJICHT JAeT OTBET, YJOBIETBOPSIOMIUNA TEM K€ TPEOOBAHUSAM, UTO U IS
«OTIAUYHO», HO JomyckaeT 1-2 omuOKH, KOTOphIE caM >XK€ HWCIpaBiseT, U 1-2 Hemouera B
MOCIIEI0OBATEIFHOCTH U SI3BIKOBOM O()OPMIICHUHU U3JIaraeMoro.

«YJAOBJIETBOPUTEJIbHO» — CTYICHT OOHapyXHBaeT 3HAHME U IMOHUMAaHHE OCHOBHBIX
MOJI0KEHUM JaHHOM TEMbI, HO:

1) u3naraer Marepuas HEMOJHO U JOMYCKAeT HETOYHOCTU B ONpPEACICHUM MOHATHI WU
(bopMynHpOBKE MPABUIT,;

2) HEe yMeeT NOCTAaTOYHO TIAyOOKO M JOKa3aTeIbHO OOOCHOBATh CBOU CYXKICHUS H
MIPUBECTH CBOU MPUMEPHI;

3) wu3maraer Marepuan HENoCieI0BaTeIbHO U JOMYCKaeT OIIMOKH B S3BIKOBOM
0(OpPMIICHUU U3TIAraeMOro.

«HEyJI0BJeTBOPUTEIbHO» CTaBUTCS, €CIM CTYJEHT OOHApPYKUBAET HE3HaHHE OOJbIIEH
YacTH COOTBETCTBYIOIIETO BOMPOCA, JOMYCKAeT OIMHUOKA B (POPMYIHPOBKE ONpeAeNeHUu u
MPaBUJI, UCKaXKAIOIIUE UX CMBICI, OEeCoOpsAI0YHO U HEyBepeHHO u3naraer Matepuai. OleHka
«2» 0TMEYaeT TaKue HeAOCTATKU B MOATOTOBKE, KOTOPBIE SIBJIAIOTCS CEPHE3HBIM MPENATCTBUEM K
YCIIEITHOMY OBJIaJICHUIO TOCTIEAYIOUIMM MaTEPUAIIOM.

IIpakTuyeckue 3aAaHMs BBITIOJTHIIOTCS CTYJCHTaMH Ha TPAKTHYECKUX 3aHATHUSIX.
CTYI[CHTaM H€06XOI[I/IMO BBIIIOJIHUTBL TMPAKTUYCCKUC 3alaHUA, YKA3aHHBIC TIPCTIOAABATCIICM.
PesynpraTel paboTel coxpanuTh B (paitmax. Ilocie BbeIMOSHEHUS 3aJaHU  HEOOXOIUMO
IPENoIaBaTe0 MPOJEMOHCTPUPOBATh PE3YNbTAaThl PabOTHl M OBITH T'OTOBBIM OTBETUTH Ha
BOMPOCHI ¥ TIPOJIEMOHCTPUPOBATH BHIMOJIHEHHE OTACIBHBIX ITYHKTOB 3aJaHWil. 3ammra
BBITIOJTHCHHBIX IMMPAKTUYCCKUX 3aI[aHI/II71 OCYHICCTBJIACTCA Ha TPAKTUYICCKOM 3aHATHUU.

Kpurtepuu u mkaia oneHKH NPaKTHYeCKUX 3a1aHui

«OTJIMYHO» CTaBUTCS, €CIH: CTYACHT CaMOCTOSITEIBHO W TMPABHILHO pPEIIAI y4eOHO-
npo(ecCHOHANBHYIO 3a/lady, YBEPEHHO, JIOTUYHO, IOCIEI0BATEIFHO W apryMEHTHUPOBAHO
u3Jarajl CBoe pelieHue, UCIOb3ysl U3YUYCHHBIE TOHSTHS.

«XOPOII0» CTABUTCS, €CIIH: CTYACHT CaMOCTOSITEJIbHO U B OCHOBHOM TIPABHIJIBHO PETITHIT
yueOHo-TIpoheccHOHANIbHY O~ 3a/ady,  YBEpPEHHO,  JIOTHYHO,  TIOCJENOBAaTEIIbHO U
apryMEHTHPOBAHO M3JIarayl CBOE PEUICHUE, HCIIOb3YsI N3YYCHHBIC TIOHSTHSL.

«YIOBJIETBOPUTEJIbHO» CTaBUTCS, €CITU: CTYJSHT B OCHOBHOM peIIMI Yy4eOHO-
npoecCHOHANBHYIO 3a7ady, IOMYCTHJI HECYIIeCTBEHHbIE OMMOKH, ci1ab0 apryMeHTHPOBal
CBOE PEIICHUE, HCTIOB3YsI B OCHOBHOM M3y4YCHHBIC MTOHSTHSI.

«HEyJI0BJETBOPUTEIbHO»  CTaBUTCS, €CIH: CTYyIGHT HE pemwl  y4eOHo-
podeCCHOHANIbHYIO 3a/1a4y.

2.2.MeToauyeckue MaTepuaJbl, onpeae/siioinme Npoueaypsl OLeHMBAHUA B paMKax
MPOMEKYTOYHOM aTTeCTALMHU

[IpomexxyTounass  arrectauuss 1O  JAUCHUIUIMHE  HpOBOIUTCI B (opme
augdepeHIIUPOBAHHOIO 3a4eTA.

JuddepeHurpoBaHHbI 3a4eT CIYXUT (OPMON TMPOBEPKH YCHEIIHOTO BbIMOJTHEHUS
CTyIEHTaMH TPAKTUYECKUX 3aJaHUi W YCBOGHUS 3HAHUM Ha 3aHATUSAX JIEKIMOHHOTO H
CEeMHMHAPCKOT'0 THIIA.

PesynbraTel nuddepeHnnpoBaHHOTO 3a4eTa ONPEIENAIOTCS Ha OCHOBAaHHH PE3YJITaTOB
TEKYILET0 KOHTPOJIS yCIIEBAEMOCTH CTY/ICHTa B TEUCHHE NIEproJia 00ydYeHusI.

Kpurepun n mkaja ouneHkn 1upgepeHINPOBAHHOIO 3a4eTa
JuddepeHMpoBaHHBIH 3a4eT BBICTABJIAETCS 1O COBOKYIHOMY pe3yJbTaTy TEKYIIEro
KOHTPOJIA YCIICBACMOCTU CTYACHTA MO JUCHUIIIINHC!
«OTJIMYHO» - BBICTABIISICTCS IIPHU YCIIOBUU, €CIIA CTYIEHT BBINOJIHWI BCE NMPAKTUYECKUE

3aHATUS C OLICHKOM HE HMKE «XOPOLIO U OTIMYHO», PE3YJIbTaThl TECTUPOBAHUSA M YCTHOIO
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OMpoca B COBOKYITHOCTH TAaKe€ OLICHEHBI C OI[CHKOW HE HUXKE «XOPOIIO U OTIMYHO» MPU 3TOM
COBOKYITHBIN CpeHUN Oalli1 OIIEHOK He HIke 4,0.

«XOPOII0» - BBHICTABISCTCS MPH YCIOBHH, €CIIM CTYACHT BBIMOJHHUI BCE MPAKTHUYECCKHE
3aHATHS C OIICHKOM HE HIDKE «XOPOIO, OTIWYHO, YAOBICTBOPUTEIHHO», PE3yJIbTaThl
TECTUPOBAHUS U YCTHOTO OINpOCa B COBOKYMHOCTH TaKXe€ OILICHEHBbl C OILEHKOW HE HUXKE
«XOPOIIO, OTIUYHO, YAOBICTBOPUTEIHHO», TP ATOM COBOKYITHBIA CpeAHUN Oayl OIEHOK HE
HHXKeE 3,8.

«Y1OBJIETBOPUTEJIBHO» - BBICTABIACTCS TPH YCIOBUHU, €CIIM CTYACHT BBITIOJIHHI BCE
MPAKTUYECKHUE 3aHSITUS C OLICHKOW HE HIDKE «YIOBIETBOPUTEIBHO», PE3YIbTAaThl TECTUPOBAHMS
¥ YCTHOTO OIPOCa B COBOKYITHOCTH TaK)Ke OIEHEHBI C OIEHKOW HE HIKE «YJIOBICTBOPUTEIHHOY,
IIPY 3TOM COBOKYIIHBIHN cpeiHuil Oan orieHoK Hipke 3,8.

«HEY/IOBJIETBOPUTEJIbHO» - HE BBIMOJHEHBI YCJIOBHS JJIs TIOJYYCHHS OILICHKH
«YIAOBIETBOPUTEIBHO.

3. TunoBble KOHTPOJIbHbIE 3aJaAHUS
Tunosble 3aJaHus I TEKYIIEr0 KOHTPOJIsl yCIIeBaeMOCTH

3.1.TunoBbie BONPOCHI /I YCTHOT'O ONIPOCA NMPH TeKYILEeM KOHTpOJIe

Tema 1. Mexanuka.

- MexaHunueckoe ABM)KEHUE, ONIPEIEICHHE

- TlocrynarenbHoe ABM>KEHUE, OTIpEeTICHUE

- BpamarenbHoe 1BUKEHUE, ONIPEEIECHNE

- Cuctembl 0Tcu€Ta, ONpeeseHue, TUIIbI

- Ilepememenue matepuansaoi Touku (M.T.), onpenenenue
- MruoBenHas ckopoctb M.T., onipenenenue

- Tpaexropus, onpeneneHue

- Ilyrte, onpenenenue

- PaBHOMepHOE nBMXKEHME, ONIpEACIEHUE

- Yckopenue, onpezenenue, popmysa, eqUHUIA U3MEPEHUs
- HopmansHoe yckopenue, onpenenenue, popmyna

- KacarenpHoe (TaHreHIIMAIbHOE) YCKOPEHHUE, ONpeIeICHIE
- YrnoBoe nepemernienue, popmyia, HapaBIeHUE

- YrioBas ckopocTh, popmyia, onpeeneHre, HapaBieHue
- YrnoBoe yckopeHwue, ornpeneneHue popmyna

- YrioBasg CKOpPOCTb BpalleHUs] 3€MJIM, YUCIIOBOE 3HAYEHUE
- Cuna, onpeaeneHue, eqUHULA U3MEPEHUS

- Macca, onpenenenue, eAMHULA U3MEPEHUS

- Bropoii 3akon HetoToHa, popmynupoBka, popmyia

- Ilepssrii 3akon HeroToHa, popmynupoBka

- Tpernii 3axon HetoToHa, hopmynupoBka, popmyna

- 3axoH Bcemupnoro Tsarorenusi, opmynupoBka, popmyia
- Cuna TsKecTH, ONpe/IesieHe, HalpaBiieHue, BETUYHA

- Benuuuna, onpenenenue, OTIMYNE OT CUIIBI TSHDKECTH

- llenTpocTpemutensHas cuia, MOHATUE, Popmyrna

- MowmeHnT cunel, onpezaenexue, Gopmyna

- Ilimeuo cunel, onpenenexHue

- MowmenTt unepuun M.T.

- Bropoii 3akoH Her0TOHA [UIs1 BpaIaTeaIbHOTO ABUKEHUS Teja
- MowmenT umnynsca M.T., onipenenenue, popmyina, HarpaBiIcHUE
- Wwmmynbec Tena, onpenenenue, Gopmyna
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3aMKHYyTasl CUCTEMA TeJ, OIPEECIICHNE

3aKOH COXpaHEHHs UMITYJIbCAa CUCTEMBI Tell, GOpMyIupoOBKa, popmysa
Kunernueckas sHeprus teina, onpeaenacHue, Gopmyia
[ToTeHunanbHas 3HEprus Tena, onpeaeIcHue

3aK0H COXpaHEHHSI MOMEHTA UMITYJIbca, (POPMYIUPOBKA

3aK0H COXpaHEHHUs MEXaHWYECKON dHEPTUH, (POPMYTUPOBKA
HeunepuuanbHble CUCTEMBI, ONIPEIEICHNE

Cuna uHepiuu, onpesenenue, popmyiia, 0COOCHHOCTH
LlentpoOesxHas cuia uHepuuu, popmyina, 0COOEHHOCTH

Cuna Kopuosnuca, onpenenenue, hopmyna

Tema 2. MoJiekyasipHas (pu3HKAa.

JaBnenue, onpeneneHue, GopMyIbl

Temneparypa, onpeeeHue, €IUHNALBI U3MEPEHUS

3akon boins-Mapuotra, hopMyina, YCIOBHS BBITIOTHEHUS
3akoH ['eit-Jltoccaka, popmyrna, yciaoBuUs BHITOTHEHHS
3akon [apms, popmyia, ycioBUsI BBITOTHEHUS

VYpasuenue Menaeneesa — Kinaneiipona

WneanwpHbIii ras, popMmynupoBka

3akoH JlanbroHa, popmMynupoBka, popmyna

[TepBoe Havamo TepMOAUHAMUKH, (OPMYITHPOBKA, GopMyIna
AnuabaTtHBIH poriiecc

BuyTpeHnHss sHeprusi cuctemsl, popmMyIupoBKa
KonnuecTBo TEII0Thl, ONpeesieHue,

Crioco0sI Terionepeaayn

VY aenbHasi, MOJSIPHAS TEIUIOEMKOCTH, (DOPMYITUPOBKU U (GOPMYITBI
VYpasuenue Pobepra — Maiiepa

CwMmbIca yHUBEpPCAIbHOM T'a30BOM MOCTOSHHOM
Bbapomerpuueckas popmyina

3akon Credana — bonpimana

3.2. TunoBbie NpaKkTHYeCKHe 3aJAHUS

Tema: Mexanuka

3apaumn

[Tocne ynapa kIomikoii maiida cKoJIb3UT MO JIbAy C MOCTOSIHHBIM yCKOpeHueM. B koHIe
MATON CEKYHJIbI TTOCJIe Havayia JBHKEHHUS €€ CKOpPOCTh Oblia paBHa 1,5 M/c, a B KOHIIE
IeCTON CEeKyHJIbI maiiba ocranoBmiIach. C KaKMM YCKOPEHHEM JIBUTaJach I1aiida, Kakon
MyTh MPOIIUIA U KaKOBa ObLJIa €€ CKOPOCTh HA paccTOSTHUM 20 M OT Havyaia JIBHKCHHS?
Teno nanaer BepTUKAIBHO € BBICOTHI 19,6 M ¢ HyneBoil HauanbHOU ckopocThio. Kakoii
nyTh mporaer Teno: 1) 3a mepyro 0,1 ¢ cBoero aBmxeHus, 2) 3a nociennioo 0,1 ¢
cBoero aBwkeHus? ConpoTUBICHUEM BO3/1yXa MPEeHeOpeyb.

Teno magaer BEpTUKAIBHO € BBICOTHI 19,6 M ¢ HYJIEBOI HayaJdbHOW CKOPOCTHIO. 3a KaKoe
BpeMs Teno nponaer: 1) mepselii 1 M cBoero myrtu, 2) mociegHuii 1 M cBoero nmytu?
ConpoTuBieHHEM BO3lyXa IPeHEeOpeyb.

Kamenb OpolieH TropH30HTaJBHO €O CKOPOCThIO SMm/c. Ompenenure HOpPMajbHOE H
TaHICHIMAJbHOE YCKOPEHMs KaMHs dYepe3 | ¢ 1mocie Havanma JBHUKEHUS.
ConpoTuBieHHEM BO3/lyXa MPEHEOPEUb.

Kamennr OporeH ropu3oHTanbHO cO ckopocThio 10 M/c. Halitm pagmyc KpHBU3HBI
TPAacKTOPUM KaMHs 4Yepe3 3 ¢ mocie Hauyana JABMkeHus. CONpOoTUBICHHE BO3AyXa HE
YUHUTHIBAT.
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MarepuanbHasi TOYKA HAayMHAET JBUraThCsl MO OKPYKHOCTH paguycoM R=25 cm ¢
MOCTOSIHHBIM TaHT€HIMAIbHBIM YCKOopeHueM a= 0,5 em/c?. Omnpenenure: 1) MOMEHT
BPEMEHH, IIPU KOTOPOM BEKTOP YCKOpEHHs  00pa3yeT C BEKTOPOM CKOPOCTH Yroi
45°; 2) nyTh, IPOMIEHHBIN 3a 3TO BpeMs ABMKYIIEHCS TOUKOM.

JluneliHass CKOPOCTh TOYKH, HaXOASIICHCS Ha 000/¢ BpaIIAIOIIEToCs AUCKa, B TPU pas3a
Oosblle, 4eM JMHEHHas CKOPOCTh TOYKHM, HaxoAsleics Ha 6 cM OimXe K ero OCH.
Onpenenurte paguyc AUCKa.

Koneco Bpamaercst ¢ NOCTOSIHHBIM YIJIOBBIM YCKOPEHHEM 3 pan/cz. Omnpenenure paguyc
KoJieca, eciii uepe3 1 ¢ rmocie Havasna JBUKEHUS MTOJTHOE YCKOpeHue KoJieca 7,5 m/c?,
Kunemarnueckue ypaBHEHUs JBUKEHMSI JIByX MATE€PHAIBHBIX TOYEK HMMEIOT
BI/II[X1:A1+B1t+C1t2 I/IX2:A2+B2t+C2t2, raeB;=B,, C1:-2M/C2, C2=1M/c2. Omnpenenure: 1)
MOMEHT BPEMEHH, JUIsI KOTOPOTO CKOPOCTH 3THX TOYEK OYyAyT paBHBI; 2) YCKOPEHHUS a |
ayJ1JIs1 3TOrO0 MOMEHTA.

SKopb aiIeKTpoABUraTelNs, UMEIOIKUNA YacToTy BpamieHus 50 ¢!, mocne BBIKITIOUEHHS
TOKa, caenaB 628 060poToB, ocTaHOBUIICSA. ONIpenenuTe yrioBoe YCKOPEHUE SIKOPSI.
Koneco aBTOMOOMIA Bpamaercss paBHO3aMEUIEHHO. 3a BpeMsl 2 MUH OHO H3MEHHIIO
4acToTy BpamieHus ot 240 mo 60 MuH. Omnpenenure: 1) yrioBoe yCKOpeHHE Kojieca; 2)
YHCIIO TIOJTHBIX 000POTOB, CAETAHHBIX KOJIECOM 32 3TO BPEMS.

Koneco, Bpamascb paBHOYCKOPEHHO, TOCTHTJIO YriioBou ckopocTtu 20 paxa/c depe3 10
000pOTOB MoCie Havyama BpamieHus. Haiiiure yrioBoe yCKopeHHe KoJeca.

Komeco cnycrs 1 MuH 1ocie Havyaja BpalleHUs I[PUOOPETaeT  CKOPOCTb,
COOTBETCTBYIOLIYI0 yacTtore 720 06/MuH. Halinure yriioBoe yckopeHHe Kojeca U YHCIIOo
000pOTOB, CAETAHHBIX KOJIECOM 3a 3Ty MUHYTY. JIBUJKE€HHE CUATATh PABHOYCKOPEHHBIM.
JIBa tpy3a 500r. u 700r. cBsi3aHbl HEBECOMOW HHUTBIO U JIEKaT Ha TJIAJAKOW TIOpH-
30HTAJIBHON NOBEPXHOCTH. K OHOMY Ipy3y IpHIIOKE€HAa FOPU30HTAIBHO HalpaBiICHHAs
cuna F= 6H. IlpeneOperas tpeHuem, ompenenure: 1) ycKopeHHE Tpy30B; 2) CHUIY
HATSHDKCHUS HUTH.

Teno maccoil 2 Kr mazaeT BEPTUKAIbHO C YCKOPEHHEM 5 M/, Omnpenenure cuiy
COIIPOTHBIICHUS TEJIA O BO3AYX.

K nutH nonsemen rpys maccoit 500 r. Onpenennure cuily HaTSKEHUSI HUTHU, €CIIM HUTh C
IPy30M TIOTHUMATh C YCKOPEHHEM 2M/c’.

K nutH nonsemen rpys maccoit 500 r. Onpenennure cuiy HaTS)KEHUSI HUTHU, €CIIM HUTh C
IPY30M OIyCKaTh C YCKOpeHHEM 2m/c’.

[Mox neiictBuem rpysa maccoir 100 r Opycok maccoit 400 T MPOXOAUT U3 COCTOSTHUS
nokost myTh 80 cm 3a 2 ¢. Haitnure kodppuiimeHT TpeHus.

I'py3bl onnHakoBoi Maccoil 0,5Kkr coeqMHEHBI HUTHIO U NEPEKUHYTHI YEPE3 HEBECOMBII
0JIOK, yKperuleHHbIH Ha KoHie ctoja. Kosddurmument tpenms rpysza o crom 0,15.
[IpeneOperass TpeHuem B Oj0OKe, ompenenuTe: 1) yCKOpeHHE, ¢ KOTOPBIM ABMXKYTCS
Ipy3bl; 2) CUTy HATSKEHUSI HUTH.

[lo HaKJIOHHOM TIOCKOCTH C YIJIOM HAaKJIOHA K TOPU30HTY, paBHBIM 30°, CKOJIb3UT TEIO.
Onpenenure CKOPOCTh Tella B KOHLE BTOPOM CEKyHABl OT Haydajga CKOJIbKEHHs, €CIIU
ko3 duuuent tpenus 0,15. [7,4 m/c]

C BepLIMHBI KJIMHA, AJTUHA KOTOPOro 2 M U BbICOTa 1 M, HAYMHAET CKOJIb3UTh HEOOIBILIOE
teno. Koapdumment tpenus mexny teaoM u kimHoM 0,15. Ompenenure yckopeHue, ¢
KOTOPBIM ABHXKETCS TEJIO, BPEMs NPOXOKIEHUS Tejaa BIOJb KIMHA U CKOPOCTh Tela y
OCHOBaHMs KiuHa.[3,7 M/Cz; 1,04 c; 3,85 m/c]

Ha HakJIOHHOW TJIOCKOCTH JJIMHOM 5 M M BBICOTOM 3 M HaxoauTcs rpy3 Maccou 50 Kr.
Kakyto cuny, HampaBiieHHYIO BJIOJIb IJIOCKOCTH, HAJI0 MPUIOXKUTH, YTOOBI TAHYTH T'PYy3
BBEpX ¢ yekoperueM 1 m/c*? Koadduuuent tperns 0,2. [430 H]

Ha Hak710HHOW MJIOCKOCTH JUIMHOM 5 M U BBICOTOM 3 M Haxoautcs rpy3 maccoit 50 kr.
Kakyro cuity, HanpaBJIeHHYIO BJIOJIb IIJIOCKOCTH, HAJI0 MIPUIIOKUTh, YTOOBI yIE€pKaTh 3TOT
rpy3? Koaddurument tpenus 0,2. [220 H]
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K notonky BaroHa, ABMKYyILErocs B TOPU3OHTAJIbHOM HAaIpaBlIeHUU c yckopeHuem 10
M/C2, MOJBEIICH Ha HUTH Imapuk Maccor 200 r. Omnpenenurte Iy yCTaHOBHUBIIETOCS
JIBWKEHUS: 1) CUITy HaTsKEHUSI HUTH; 2) YroJl OTKJIOHEHUS HUTH OT BepTukanu. [1) 2,8
H; 2) 45°]

Kamenb, npuBszanHblii K BepéBke anuHoM 50 cMm, Bpamaercs B BEPTUKAJIBHON
rwiockocTy. Halitu, npu kakoM 4yuciie 00OpOTOB B CEKyHAY BepEBKa OOOPBETCS, eciu
M3BECTHO, YTO OHA Pa3pbIBACTCS MPU HArpy3Ke, paBHOW JECATUKPATHOMY BECY KaMHSI.
[2,1 06/c]

Kamensb, npuBsi3aHHbII K BEpEBKE, BpalllaeTCsl B BEpTUKaIbHOU IIockocTH. Halitn Maccy
KAMHS, €CJIH H3BECTHO, YTO pa3HOCTb MEXJIy MaKCHUMAJIbHBIM W MUHHUMAJIBHBIM
HaTsDKeHUsIMH BepéBkM paBHa 10 H. [0,5 kr]

I'mpbka, npuBsizaHHas K HUTUA JIUHOM 30 CM, ONHUCHIBAET B TOPU3OHTAIBHON IJIOCKOCTH
OKPYXHOCTB paguycoM 15 cm. Halinure gyactoTy BparieHus rupbku. [59 06/MuH]

Jluck Bpamaercss BOKpYT BepTHKaIbHOW ocu ¢ yactoToi 30 o6/muH. Ha paccrosiaun 20
CM OT OCH BpalleHHs Ha AMCKE JISKUT Teno. KakoB 1omkeH ObITh KO (UIIMEHT TPEHUs
MEXIy TUCKOM U TEJIOM, YTOOBI T€JIO HE CKaTUJI0Ch ¢ aucka? [0,2]

C xakoil CKOpPOCTBIO JOJDKEH eXxaThb aBTOMOOWJIb Maccoil 2 T MO BBITYKIOMY MOCTY C
paauycom kpuBHu3HBI 40 M, 4TOOBI B BEpXHEH TOUKE OH MEpecTal OKa3blBaTh JIaBJICHUE Ha
mMoct? [72 xM/4]

[Tap maccoii 10 kr cramkuBaeTcs ¢ mapom Maccoi 4 kr. CKopocTh iepBoro mapa 4 m/c,
BTOporo 12 m/c. Haiitu 0o011yt0o CKOpOCTh HIApOB IMOCIHIE yaapa B ABYX CIydasx: KOT/a
MaJblid Map HAroHseT OOJIBIION IIap, ABMXKYIIWWUCS B TOM JX€ HANpaBJICHUHU, M KOTa
mapbl JABUXKYTCS HABCTpedy ApYyr Apyry. Yaap CuUuTaTh MPSMbIM, LIEHTPaIbHBIM,
Heynpyrum. [6,29 m/c; 0,57 m/c]

Hlap maccoii 200 r, aBmwxKymmiics co ckopoctbio 10 M/c, ynapseT HEeMOABMKHBINA mIap
maccoit 800 1. Ymap mnpsMoMn, HEHTpaldbHBIM, a0OcofoTHO yhpyrui. Omnpenenure
IPOEKIMHM CKOpOCTeH mapoB mocie yaapa. (Hampasinenue ocu BeIOpaTh MO JIBUKECHUIO
MIEepBOTO I1apa 70 yaapa). [- 6 m/c; 4 m/c]

I'panara, neramast co ckopoctbio 10 M/c paszopBanack Ha JBa OCKOJKa. bombmimii
OCKOJIOK, Macca Kotoporo coctasisieT 60% Macchl Bcell TpaHaThl, TPOI0JIKA JBUTATHCS
B TOM >X€ HAalpaBJICHUH, HO C YBEJIWYCHHOM CKOPOCTHbIO, paBHOW 25 wm/c. Haiigurte
CKOPOCTh MEHBIIIETO OCKOJIKA. [-12,5 m/c]

Yenosek, CTOSAIMNA B JIOJAKE, CHIENaj LIECTh LIArOB BIOJb JIOAKM M OcTaHOBWiIcA. Ha
CKOJIBKO I11aroB MepeBUHYIIACH JIOJIKA, ecau: 1) Macca JIOAKH B JIBa pa3a OoJblle Macchl
YeJI0BeKa; 2) Macca JIOJKHU B JiBa pa3a MEHbIIIE Macchl ueiaoBeka? [2 miara; 4 mara]

B nonke maccoi 240 kr ctouT yenoBek maccor 60 kr. JIogka MIbIBET €O CKOPOCTHIO 2
M/c. YenoBeK HphIraeT ¢ JIOJKU B TOPU3OHTAIHHOM HAIPABICHUU CO CKOPOCTBHIO 4M/C
OTHOCHUTEINIbHO JOAKU. HallTH CKOpOCTh JIOJKM TMOCHEe MpbhDKKA YeJIOBeKa: a) BIepea Mo
JIBIDKEHUIO JIONKU; 0) B CTOPOHY, TPOTUBOIIOJIOKHYIO JIBMXKEHUIO JIOAKHU. [ 1m/c; 3 M/c]
Tenexka, macca kotopoir (0e3 uemoBeka) 120 Kr, ABWIXKETCS 10 HWHEPIUU IO
TOPU30HTAILHON TIOCKOCTH CO CKOpPOCThIO 6 M/c. C TEeNeXKH COCKaKUBAeT 4YEIOBEK
Maccoi 80 Kr moja yriom 30" k HaMnpaBJIeHUIO €€ ABWKEHUSA. CKOpPOCTh TEJIECKKHU
yMeHbIaercss npu 3toM 10 4 m/c. KakoBa Obula CKOpOCTb MPBDKKA OTHOCHUTEIBHO
mockoctu? [10,4 m/c]

[apux maccoit 10 r magaer Ha FOPU3OHTAIBHYIO MJIOCKOCTh C BBICOTHI 27 cM. Haittu
CPEIHIOI0 CHITY yJapa B CIEIYIONIUX CIydasx: a) IMIapUK IJIACTHIMHOBBIN (aOCOIOTHO
Heynpyruii ynap); 0) ImIapuK M IJIOCKOCTh M3 cTanu (aOCOMIOTHO ympyruil yaap); B)
IapUK TJIACTMACCOBBIM W MOCIE yaapa MOJHUMAETCa Ha BhICOTY 12 cM. J[IUTenbHOCTH
yaapa mapuka ¢ iockoctbto 0,03 c. [0,77 H;1,53 H; 1,28 H]

JIBroKylieecss TeIO0 mMaccou yaapsieTcsl O HEMOJBUKHOE TEJIO0 Maccou . Cuuras
yaap HEYNpyruM W IEHTPAJIbHBIM, HaWAWTE, Kakas 4YacTb IEPBOHAYAIBLHON
KMHETUYECKON IHEPTUH NEPEXOIUT MPU YIAAPE B TEILIO.
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I'py3 maccoii 1 kr, BUCAIINN HA HUTH, OTKJIOHSIOT Ha yrojo. Halinnre HaTshDKeHWE HUTH B
MOMEHT IPOXO0KICHUS TPY30M IOJIOKEHUS PABHOBECHS.

I'py3 maccoii 80 Kr mogHMMAIOT BJOJb HAKIOHHOW IJIOCKOCTH C YCKOpPEHHEM 1 m/c?.
JlnuHa HaKJIOHHOM IUIOCKOCTHM 3 M, yrojl €€ HakJIOHa K ropu3oHTy paBeH 30°, a
koopduuuent Tpenus 0,15. Omnpemenure paboTy, CcOBepLIAEMYIO MOJIBEMHBIM
YCTPOMCTBOM, €r0 CPEIHIOI M MAKCUMaJIbHYI0 MOIIHOCTH. HavanmbHas ckopocTh rpysa
paBHa nymto. [1,75 kJlx; 715 Bt; 1,43 kBr]

ABTOMOOMIL Maccol 1,8 T IBMKETCS paBHOMEPHO B TOPY, YKJIOH KOTOPOH COCTaBIsET 3
M Ha kaxasie 100 M nytu. Onpenenute paboTy, COBEpIIAEMYIO JBUTaTeNIeM aBTOMOOMIIS
Ha IMyTH 5 KM, eciii koddduiimeHnt TpeHus paseH 0,1, a Takke pa3BUBAEMYIO JIBUTATEIIEM
MOIIIHOCTbh, €CIIM M3BECTHO, YTO ATOT MyTh ObLI mpeojaosieH 3a 5 muH. [11,7 M/Ix; 39
kBT]

Omnpenenure paboTy, CoBepIIaeMyl0 NpU MOabeMe Tpy3a mMaccoil 50 Kr mo HaKIOHHOM
MJIOCKOCTH € YIJIOM HakjaoHa 30° K TOpU30HTY Ha paccTosiHUE 4 M, €CJIM BpeMs MoIbeMa
2 ¢, a koo Puuuent tpenus 0,06. [1,48 xJx]

W3 npyXMHHOTO MHUCTOJIETa BBUIETENIA B TOPU30HTAILHOM HAIPABICHUU MYJIbKa, Macca
koTopoit 5 r. XKectkoctes mnpyxkunsl 1,25 xH/m. Ilpyxuna Obima cxara Ha 8 CM.
Onpenenure CKOPOCTh MYJIBLKH MPH BBIIETE €€ u3 mucTosiera. [40 m/c|

Ctpys Bozbl ceueHHEM 6 oM’ ylIapsieT o CTeHKy noja yrioM 60° K HOpMaiau U yIpyro
OTCKaKHBAaET OT CTEHKHU 0€3 MOoTepH CKopocTu. HaliuTe cuiny, 1eMCTBYIOITYIO Ha CTEHKY,
€CIIM U3BECTHO, YTO CKOPOCTh T€UEHUs BOJbI B cTpye 12 m/c. [86,4 H]

N3 peaktnBHOM ycTaHOBKM Maccou 0,5 T, HaxonsleWcss NMEpPBOHAYAJIbLHO B IOKOE, B
TOPU30HTAJILHOM  HANpaBICHUU BBIOPACBHIBACTCS  IOCIEAOBATEIbHO JBE  IOPLUH
BelecTBa co ckopocThio 1000 M/C OTHOCHTENIBHO YCTaHOBKHM. Macca KaK10i mopuuu 25
kr. Kakoil craHeT CKOpPOCTh YCTAaHOBKHM IOCNie BbIOpoca BTopou mnopuuu? Tperwue
otcyrctByerT. [-108,2 m/c]

CHaps B BepXHEUW TOYKE TPAeKTOpPHUH, cooTBeTcTBYIOUIE BhicoTe 1000 M, pazopBaics
Ha nBe yactu 1 kr m 1,5 kr. Ckopocth cHapsga B 3Toil Touke 100m/c. CkopocThb
OOJBIIIETO OCKOJIKA OKa3ajach TOPH3OHTAIBHOW (CKOpocTh paBHa 250 wm/c) u
COBIAJAIONIEH [0 HAMNPAaBICHHUIO CO CKOPOCTBIO CHapsaa. OmnpenenuTs paccTOsHUE
MEXy TOUKaMH MaJeHUS 000X OCKOJIKOB.

Tema: MoaekyaspHas ¢H3Hka

3apaumn

B cocyze 06béMoM 3 - 1073 nPHaXOmMUTCS ra3 IMpH HOPMAIBHBIX YCIOBHSX. OIpenenTe
YUCJIO MOJIEKYJI Ta3a B COCY/I€ U KOHLIEHTPALIUIO MOJIEKYII.

["a3 HaxoAUTCS B LIMIMH/IPE MO/ MOPIIHEM NPH HOPMAIbHBIX ycIoBHsIX. Bo ckonbko pa3
M3MEHUTCSl KOHIIEHTPALUS MOJEKYJ ra3a MpH yBeIWYeHHH o0bhEMa ra3a B 5 pa3 mpu
MpeXxHEeNl Temneparype?

l'a3 HaxoguTCs B UIMIMHAPE MO/ MOPUIHEM MPU HOPMAIBHBIX YCIOBUSAX. Bo ckonbko pa3
M3MEHUTCS KOHIIEHTPALMs MOJIEKYJ ra3a NpY yBEIMYEHHH Temreparypsl raza o 100°
Crnipu npexHeM JaBieHUN?

B G6amtone Haxonuimock 10 KT ra3a npu 1aBJICHUH 107 Ia. Haiiti, kakoe KOJIM4YECTBO ra3a
B3sUIM W3 OaJIOHa, €CIM OKOHYATEIbHOE JaBIEHHE CTajo paBHO 2,510° Tla.
TeMneparypy ra3za cuuTaTh HOCTOSTHHOM.

12 r rasa 3aHHMaOT 06BEM 4107 M3npn temreparype 7° C. [locie HarpeBaHust ra3a npu
MOCTOSIHHOM JIaBJICHUU €r0 IJIOTHOCTh CTajla paBHA 6'10™r/em’. Jlo kakoid TeMIepaTypbl
Harpenu rasz?

B 6anmnone o6béMom 10 1 Haxomutes renuid moa nasinenueM 1 Mlla u mpu Temneparype
300 K. ITocne toro kak u3 Oamnona Obuio B3sATO 10 T renus, TemnepaTypa B OaioHe
noHusmiack 10 290 K. Onpenenute naBieHne reius, OCTaBIIETocs B OaJIJIOHE.
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B cocyne o0némMom 2107 m’Haxomures 0,02 kr asora (N)mox masiennem 0,9°10°TTa.
Onpenenure CpeAHIO KBaJpaTUYHYIO CKOPOCTh MOJIEKYJ Ta3a; 4YHCIO MOJIEKY,
HAXOJSIIUXCS B COCY/Ie; TUIOTHOCTD Ta3a.

[110THOCTP HEKOTOPOTrO rasza 510 kr/v’, a CpeAHsid KBAaJpaTHUYHAs CKOPOCTb MOJEKYI
aToro rasza pasHa 600 m/c. Onpenennure AaBleHHE, KOTOPOE OKa3bIBAeT ra3 Ha CTEHKH
cocyaa.

Ornpenenure CpeaHIO KBAJIPATUYHYIO CKOPOCTh MOJIEKYJI HEKOTOPOTO ra3a, IMIOTHOCTh
KOTOPOTO MIPU AaBJIECHUU 1,1'10°Ta paBHa 0,024xr/m> KakoBa Macca OJHOTO MOJISI 9TOTO
rasa, eClii 3HaueHHUe TUIOTHOCTH JaHo Ipu Temmeparype 27° C?

6r yraekucioro raza (CO,) u 5t 3akucu azora (NO;) 3amonssoT cocyn oobémMom 2°10°
3M°. Haiftu o6luee 1aBieHue B cocyne npu temneparype 400 K.

Onpenenure MOJSIpHYIO Maccy cmecHu kuciopoaa (O;) maccoi 25t u a3ora (N;) Mmaccou
75r.

Onpenenure MIOTHOCTh cMecH ra3oB Bogoposa (Hy)maccoit 8r u kucmopoma (O,) maccoit
64r npu temmeparype 290° K u ipu nasnennu 0,1 MIla. a3 cuntarh HaealbHbIM.
bannon BMectumocteio 20 1 comepkut cmech Bomopona (Hp;) m asora (H,) mpum
temreparype 290° K u nmasnenuu 1 MIla. Onpezmenure Maccy BOAOPOJA, €CIIH Macca
cMecH paBHa 150 r.

B 3akpbiTom cocyne Bmectumoctbio 20 11 HaxoasTcs Bogopoa (Hy) maccoii 6r u renuii
(He)maccoii 12r. Onpenenure naBlieHHE W MOJSPHYIO MacCy ra3oBOd CMECH B COCYIE,
eciu remneparypa cmecu 300 K. [0,75 Mlla; 3107 KI/MOJIB |

Cwmech kucnopoza (Oy) u azora (Ny) npu temneparype 27°CHax0quTCs MO AaBICHHEM
230 IMa. Macca kucnmopoga cocrasisier 75% ot oOmieit mMaccsl cmecu. Omnpenenure
KOHIEHTPAIUIO MOJIEKYJ Ka)KJJOTO U3 ra30B.

B cocyne Bmectumoctsto 0,3 i1 npu temneparype 290 K naxoaurcs Hekotopslii ras. Ha
CKOJIBKO TTOHU3UTCS JABJICHHUE T'a3a B COCY/E, €CIIU M3-3a YTEUKHU BBIAJET 1019M0H6Ky.]'l?
JIBa cocyna oguHakoBoro o0wséMa comepxkar kuciopos (O;). B ogHoM cocyne naBieHue
2 Mlla u temnepatypa 800 K, B apyrom nasnenue 2,5 Mlla, a Temneparypa 200 K.
Cocyapl coelMHWIN TPYOKOH M OXJIQAMIM Haxosmuiics B HUX Kuciopon ao 200 K.
Omnpenenure ycTaHOBUBIIEECS B COCYIaX JaBJICHHE.

Onpenenure CpeaHION KUHETUYECKYI0 SHEPrui0 MOCTYHATEJbHOTO JIBXKEHUSI OJHOU
MOJIEKYJIBI U TemrepaTypy rasza npu gasinenuu 0,5 klla, ecnm KOHLEHTpaLus MOJEKYI
ra3a pasHa 10 M.

Bo ckonbko pa3 cpenHss KBaJpaTU4HAs CKOPOCTh IMBUIMHKH, B3BEIICHHOH B BO3IyXe€,
MEHBIIIE CPEAHEN KBaJpaTUUHOM CKOPOCTH MOJIEKYN Bo3ayxa? Macca IBUIMHKH 10°*r.
Bo3nyx cuntath O4HOPOIHBIM Ta30M, MOJISIpHAst Macca kotoporo paBHa 0,029 kr/mob.
Ornpenenure CpeaHIO KBAIPATUYHYIO CKOPOCTh MOJIEKYJIbI T'a3a, 3aKII0YEHHOTO B COCY/T
BMECTUMOCTBIO 2 11 o naBiieareM 2 klla. Macca rasa 3 r. [4 km/c]

. Onpenenure Hanbosee BEPOSITHYIO CKOPOCTb MOJIEKYJ rasa, INIOTHOCTh KOTOPOrO IpH

nasiennu 40 xIla cocTtaBiger O,351<r/M3 .

Omnpenenutre Hauboiiee BEPOATHYIO, CPEAHIOI apUPMETHUYECKYI0 M  CPEIHIOI0
KBaJPaTUYHYIO CKOpoCcTH MoJjieKy azota (N;) mpu 300 K.

[Ipu kakoii TemmepaType CpelmHsis KBagpaTW4dHas CKOpPOCTh Mojekyn kuciopoaa (O;)
Oospiie MX Hanbosee BeposATHON ckopoctr Ha 100 m/c.

Omnpenenure CpeaHION apH(PMETHUECKYIO CKOPOCTh MOJIEKYJ Ta3a, €CIU U3BECTHO, YTO
UX CPEIHSISI KBaJpaTU4Has CKOPOCTh 1 Km/c.

Cwmech renus (He) n aprona (Ar) nmaxoaurtcs npu temmeparype 1200 K. Onpenenure
CPEIHIOI  KBaJpaTUYHYID CKOPOCTh M  CpPEAHIOI0  KHHETHYECKYI0  JHEPTHUIO
MOCTYMATENHLHOTO JIBI)KEHUSI aTOMOB TEJIHs U aproHa.

Hcnone3ys 3aKkOoH pacrpeneieHus: MOJIEKYN HAealbHOro Tra3a IO CKOpPOCTSM, HAaWTH
dbopmyy Haubosee BEpOSTHOM CKOPOCTH.
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12.

13.

14.

15.

16.

17.

Hcnonb3ys 3akoH pacnpeneineHuss MOJIEKYJ HICAJbHOTO ra3a I0 CKOPOCTSM, HaWTH
CPEIHIOI apu(METHIECKYIO CKOPOCTh MOJIEKYIL.

Hcnonp3ys 3akoH pacnpeneneHuss MOJIEKYJ HACAIBbHOIO ra3a II0 CKOPOCTSIM, HailTH
CPEIHIOI0 KBAJAPATUYHYIO CKOPOCTb.

Hcnonp3ys GyHKIMIO pacnpefeNeHuss MOJEKYJ MACaTbHOrO Ta3a MO AHEPrusiM, HalTH
CPEIHIOI0 KHHETUYECKYIO SHEPTHIO MOJIEKYII.

Tema: KosieOanust U BOJIHbBI

3apaun

VpaBuenue aBwkeHus TOMKU nano B Buae x = ),05sin(2mt +m/3)m. Haiitu nepuon,
AMILUIMTYQYy, HA4YaJIbHYKEY tIHSy, IUKIAYCCKYIG 1ac ’OTy M 4aCcToTy |{n_re6aHI/II7L

Hanucars ypaBHeHue rapMOHHUYECKUX KojeOaHui Touku ¢ ammutynoit 0,1 M, eciu
HavaibHas (as3a paBHa 7T /2), a mepro. KoedaHwuii 2 c.

HanmcaTh ypaBHEHHE rgppMOHUUECKUX KOJIEOAHUI TOUKH € aMIuinTy10F 5 oM, eciom 3a 2
MHHYTHI coBepiraercs 120 xonebanuii, a HayanbHas ¢aza piBHa 60"

VYpaBHeHHE [BIDKEHHMsS TOYKM JaHO B Buae x = ), 2sin(mwt +m/3)m. Haiitu
MaKCHUMaJIbHbIE 3HAUEHHS] CKOPOCTU U YCKOPEHHSI.

Touka coBepiiaeT rapMOHUYECKHE KojebaHusi ¢ amrumtyaor 10 cMm u mepuomom 5 c.
Ornpeaenutb MAKCUMAJIbHYIO CKOPOCTh U MAKCUMAJIbHOE YCKOPEHUE.

Onpenenure MakCUMallbHblE 3HAYEHHsI CKOPOCTH M YCKOPEHMsI TOYKH, COBEpIIArOIIeH
rapMOHUYECKHE KOJIeOaHus C aMIUIUTYIO0N 2 CM U IepruoJioM 2 C.

Touka coBepiIaeT rapMOHHMYECKHE KoJieOaHUs C MEPUOJOM 8 ¢ M HadaJbHOU (a3ou,
paBHOM Hymo. Omnpexnenure, 3a Kakoe BpeMsl TOYKA CMECTUTCS OT TOJOXKECHHS
paBHOBECHSI HA MTOJIOBUHY aMIUTUTY/IbI.

Touka coBepiraeT rapMOHHYECKHe Kosebanus ¢ nepuoaom 12 c. Onpexnenure, 3a Kakoe
BpPEMS CKOPOCTh TOYKH YBEITHUUTCS OT HYJIS ¢ MOIOBHHYN MaKCHaIbHOTO 3HAYCHHMS.
Touka coBepiaer rapMoHHYecKue Kosebanus ¢ 1pHom 12 ¢. Onpenenure, 3a Kakoe
BpeMsI YCKOPECHUE TOYKHU YBEIUYUTCA OT HYJIA A0 MUIOBHILI MaKCIManbHOTO 3HAYCHUS.
VpaBHeHue ABMKEHHS TOYKM HaHo B BuaeX =Acos(itt/4). Onpenennte MOMEHTHI
BPEMEHU, IPU KOTOPBIX JOCTUTAETCA MAKCUMAThH# CKOPOCTE TOTKH.

VpatngenHe AFGKEHUA Touku naHo B Buuex =Acos(wt/2). Onpenenure MOMEHTHI
BPEMEeHH, ITPH KOTOPBIX TOCTUTAeTCsl MAaKCUMATRHOE YCKIPEHHE T)UKU.

MarepuaikHas TOHMKA COBEpIIaeT TapMOHHMYECKHE KOJeOaHWsI COTJIACHO YpPaBHEHHIO
x = ), 15cos(2mt)jm, OnpenenuTe MakcuManbHOE 3HAUEHHME MOJYIS BO3BPAIIAONIEH
CHITL Y IO HY O A9eplHi0 TOMKH, €oau e€ macca 0,1 kr.

MarepuanpHiasi Touka Maccoii 50 r coBeplraeT rapMOHMYECKHE KOJICOAHHsS COTJIACHO
ypaBaenuo x = ) 1cos(3mt/2)m. Onpenennure BO3BpAILAIONIYI0 CHIIYy JUIS MOMEHTA
BPEMEHH 2 C.

Onpenenute OTHOIIEHUE KHHETHYECKOM SHEPTUM TOUYKH, COBEPIIAIOIIECH TapMOHUYECKUE
Kosie0aHus, K €€ MOTeHIIUAILHOU SHEPTUU 7 MOMEHTOB BpeMeHu: a) t=7/12; 6) t=T/8;
B) t=T/6, rneT — nepuon koynebanuii. HauanpHas ¢aza paBHa HYIIO.

Ornpenenure OTHOIIEHUE KUHETHUYECKOW YHEPTUU TOUYKH, COBEPILIAIOIIEH TapMOHUYECKUE
KoieOaHusl, K e€ MOTeHLMAJbHOW HHEPruM JIsi MOMEHTOB BpPEMEHH, IMPU KOTOPBIX
CMEIIEHUE OT MOJIOKECHHSI PABHOBECHUS COCTABISIET: a) x=A/4; 6) x=A/2; B) x=A, rae A —
aMILTUTY/1a KOJIeOaHmil.

Kak m3aMenuTcst gactora kojaebaHuil Tpy3a, BUCSINETO HA JBYX OJWHAKOBBIX MPYXHHAX,
€CJIM OT UX MOCJeI0BAaTeIbHOTO COSAMHEHHSI IEPEUTH K MapaljieibHOMY?

I'py3, moaBemieHHBI K NpyKUHE, KOJEOIETCS MO BEPTUKAIM C aMIUTUTYAOH 8 cMm.
Onpenenure XECTKOCTh MPYKUHBI, €CITU U3BECTHO, YTO MaKCHUMallbHAs KUHETHUYECKas
sHeprus rpysa pasHa 0,8 Jx.
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31.

32.

33.
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35.

36.

Ecin yBenuunTh Maccy rpys3a, MOABELIEHHOro Ha mpyxuHe, Ha 600 r, TO mepuon
Kojebanuii Bo3pacTéT B 2 pasza. Ompemenure Maccy NMEpBOHAYAIBHO IOIBEIICHHOTO
rpysa.

JIBa MaTeMaTUYECKNX MASTHUKA, IJIMHBI KOTOPBIX OTJIMYAKOTCS Ha 16 ¢M, coBepmIatoT 3a
OJTHO M TO ke BpeMs oauH 10 konebGanwmii, npyroit 6 konebanuil. Onpenenute IIMHBI
MasiTHUKOB.

Marematnueckuid MasSTHUK JIIMHOW 1 M TMOABENMIEH K TMOTOJKY KaOWHBI, KOTOpas
HAaYMHAET OITYCKAaThCsl BEPTHKAJIBLHO BHU3 C YycKopeHuem a=g/4. Haiimure mnepuon
KoJe0aHUi 3TOr0 MasTHHUKA.

Ha kakyio BBICOTY HaJ0 MOJHATH MaTeMaTHUYECKUH MAasTHHUK, YTOOBI IMEPUOJ €ro
Kosiebanuil yBenuumics B 2 paza? Paanyc 3emmu 6400 kM.

MasTHUK, COCTOSIIIIMI U3 HEBECOMOW HUTHU IJIMHOW 1 M M CBUHIIOBOTO IIApUKa PagnyCcoM
0,02 M, coBepiiaeT rapMoHUUeckre konebanus ¢ ammutyno 0,06 M. Onpenenure: a)
MOJlyJIb MaKCUMaJbHOI'O 3HA4YeHHs] BO3BpalIalolIeld CHIIbI; 0) MOAYIb MaKCHUMAaJbHOM
ckopoctu. [IToTHOCTh CBUHLIA 11,310 kr/v’.

Tonkuii 06pyu pamuycom 0,5 M moABeIIeH Ha BOUTHIH B CTEHKY I'BO3/Ib U COBEPIIACT
rapMOHUYECKHE Kole0aHHUs B IUIOCKOCTH, MapaiesibHOM creHe. Ompenenure 4acToTy
KoJebanuit oOpyya.

OpHoponHblid auck pagumycom 20 cM  KoOJeONeTcsl OKOJIO TOPH3OHTAIBHOU OCH,
MPOXOJISIIECH Ha pacCTOSHUM 15 cMm oT meHTpa aucka. Onpenenute nepuoj KojleOaHui
YCKAa OTHOCUTEIBHO 3TOH OCH.

JlMck paguycoM — TOJBEIIEH TaK, YTO MOXKET COBEpIIaTh TapMOHUYECKUE KOJIeOaHHS
OTHOCHUTENIbHO o0Opa3zyromeit aucka. Onpeaenure nepruoa U 4acToTy KoJIeOaHmi TrucKa.
ToHkwuii cTepkeHb AIHHOM 60 CM COBEpIACT KOJIEOAHUS OTHOCHTEIBHO OCH, OTCTOATICH
Ha paccTOMHHH 15 ;M OT elo cepemunrl. UIpelenure nepuoa KoneOaHui CTEPKHSL.
OmnpenenyTe anILIATy1¥Y H HadanpHYK (Jaty MpMOHHYECKOro KOjeOaHus, MOTydCHHOTD
OT CIIOKEHHA OJIMHAKOBO HANpaBlICHHLIX KOTcOaHUM, 3aJaHHBIX YPaBHEHUSAMU: Xy =
0,02sin(5mt +m/2)nx, =0,03sin(5mt +m/4)

Touka y4yacTByeT 3 IBYX <0J€OaHUSAX OJNHACOBON YAaCTOThI OJHOIO HANpaBICHUS U C
OJIMHAKOBBIMHM HAa4YaJIbHBIMH (pazami. AMutyIibl KOJIEAHHA COOTBEICTBEHHO paBHBbI 3
cM 1 4 cM. Onpesienure aMIUTATYLY PE3YIBTUPYHOIET () conefaHHa.

Touka yd4acTBYeT OJHOBPEMEHHO B JIHyX B3dMMHO TRPIEHAHKYIHPIBIX KoJeOaHUsX,
KOTOpbIE MMPOUCXOIAT 10 3aKoHaM: x = 2SiN(wt)uy = 2cos(wt). Haiimute TpackTopuio
JBUKEHHUS TOUKU.

Touka ydwacTByeT B JBYX KOJICOAHHSAX OJMHAKOBOM YacTOTHl M C OJMHAKOBBIMHU
HavyaJbHBIMU (Pa3aMH, COBEPIIAEMBbIX BO B3aHMMHO MEPHEHAUKYISIPHBIX HaIlpaBJICHUSX.
AMIUIUTYBI KOJIEOAHUH COOTBETCTBEHHO paBHBI 3 cM | 4 cM. OmnpenenuTe aMIUTUTYTy
Pe3YABTUPYIOIETO KOJIeOaHHUS.

3anumure ypaBHEHHE pe3yIbTUPYIOLIETro KoleOaHus: TOUKH, 0y HHoro oT clOHEeHHA
JBYX B3aMMHO NEPHEHIMKYISAPHBIX KOJEOaHUI OJMHAKOBON HACTOThl, ¢ OJHHaKOBBIMH
HavyaJbHBIMU (Da3aMHu, U C Pa3HBIMH AMILTUTYIaMHU.

VpaBHEHHWE 3aTyXalONMX KOJNeOaHWii TOYKM JaHo B Buae x = de 925 . giv(mt/2)m.
Ornpenenure CKOPOCTh TOYKU B MOMEHTHI BpeMeHH, paBHbie 0, T, 2T,

Jlorapudmudeckuii JeKpEMEHT 3aTyxaHUsi MaTeMarndeckoro mastHuka paBeH 0,2. Bo
CKOJIBKO pa3 YMEHBIIUTCS aMILUIUTY/a 3a OJIHO MOJTHOE KoyiebaHue?

HavanpHas ammuintyaa 3atyxaronux kojeOaHuii Touku paBHa 3 cMm. [lo ucreuenun 10
COT HayaJsia KojiebaHuil aMruMTyaa crana paBHoil 1 cMm. Uepes kakoe BpeMsl aMIUIUTYIa
cranet paBHoi 0,3 cm?

AMIUIMTY]a 3aTyXaroluX KoyieOaHWi MasTHHKA 32 2 MUHYTHl YMEHBIIWIACh B 2 pasa.
Onpenenure ko3P PUITUEHT 3aTyXaHUSI.

AMIUIMTY/a 3aTyXaloUMX KoineOaHuii MasTHUKA 3a 1 MUHYTY yMeHbIIMIAch B 3 pa3a. Bo
CKOJIBKO pa3 OHa YMEHBIIUTCS 3a 4 MUHYTHI?
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TunoBble 3aJaHUS JJIS IPOMEKYTOYHOM aTTeCTAllUN

3.3. TunoBbie KOHTPOJIbHbIE BONPOCHI JIS YCTHOTO ONPOCa Ha
AU(ppepeHPOBAHHOM 3a4eTe

Tema 1. MexaHuka.

Benuuuna, onpeznenenue, OTIMYUE OT CHIIBI TSXKECTH
BpamarensHoe ABMKEHUE, ONIPENETICHUE

Bropoii 3akon HeloTOHA /1714 BpaliaTeIbHOTO JBH>KEHUS TeJla
Bropoii 3akon HetotoHa, popmynupoBka, hopmyina

3akoH BcemupHoro tarorenus, GopMynupoBka, popmMmyna
3aK0H COXpaHEHHS UMITYJIbCa CUCTEMBI Tell, OpMYyIHUPOBKa, popmyma
3aK0H COXpaHEHHUs MEXaHWYECKON dHEPTUH, (POPMYITUPOBKA
3aK0H COXpaHEHHSI MOMEHTA UMITYJIbca, POPMYIUPOBKA
3aMKHYTas CUCTEMa TeJ, ONpeeIeHre

Wmnynbe Tena, onpeaeneHue, Gopmyna

KacarenbHoe (TaHTEHIIMAIBHOE) YCKOPEHHE, OTIPeIeTICHNE
Kunernueckas sHeprus tena, onpeaenacHue, Gopmyia
Macca, onpeziesienue, €IMHULA U3MEPEHUS

MrnosenHas ckopocts M. T., onpenenenue
MexaHuueckoe IBUKEHUE, ONpeIeIIeHNE

MowmenTt umnyisca M.T., onpeaenenue, popmyra, HarpaBieHHE
MowmenT unepuun M. T.

MoMeHT cuitbl, onpesenenue, Gpopmyna

HeunepuuanbHble CUCTEMBI, ONIPEICICHNE

HopmanbsHoe yckopenue, onpenenenue, popmyna
[Tepsrrit 3akon HeroToHa, popMynupoBka

[Tepemenenue matepuanbHoi Touku (M.T.), onpenenenue
[Iievo cuiel, onpeneneHue

IloctynarenbHoe IBUKEHUE, ONIPEACIICHNE
[ToTeHuuanbHas 3HEprus Tena, onpeaeIcHue

IlyTs, onipenenenue

PaBHOMepHOE BHKEHUE, ONIpeieTIeHHE

Cuna uHepiu, ornpeseneHue, hopmysa, 0coOOEHHOCTH
Cuna Kopuosnuca, onpenenenue, hopmyna

Cuna TsKecTH, ONpe/iesieHe, HalpaBiieHue, BETUYHA
Cuna, onpenenexue, eIMHUIA U3MEPEHUS

Cucremsl 0TCuéTa, ONPEIEICHNUE, TUIIbI

Tpaektopus, onpeaeaeHue

Tpertnii 3akon HeiotoHa, popmynupoBka, popmyina
VYrioBas CKOpOCTh BpallleHUs] 3€MJIM, YUCIIOBOE 3HAYEHUE
VYrioBasi CKopocTs, (popmyiia, onpeaeseHue, HarpaBieHHe
VYrnoBoe nepemenienue, Gopmyna, HanpaBIeHUE

VYrioBoe yckopeHue, onpezencHue popmyia

YckopeHnue, onpeneneHue, GopMmyia, eAMHALIA U3MEPEHUS
LlentpoOesxHas cuna uHepuuu, popmyina, 0COOEHHOCTH
LlenTpocTpeMuTenbHas cuia, moHsATHE, popmyna

Tema 2. MouiekyasipHasi pu3HKA.
- AnmabatHbIi TIporiecc
- bapomerpuueckas ¢popmyia
- BHyTpeHHss sHeprus cucteMsl, OpMyIHPOBKa
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JlaBnenue, onpeneneHue, GopmMysbl

3akon boins-Mapuotra, hopMyia, YCIOBHS BBITIOTHEHUS
3akoH ['eit-Jltoccaka, popmyna, ycaoBUs BHITOTHEHUS
3akoH JlanbToHa, hopMyIUpOBKa, hopMyia

3akon Credana — bonpiimana

3akon [apms, popmyia, ycIioBUsI BBITOTHEHUS
WneanbHblii ra3, popmynupoBka

KonnuecTBo TemnoTel, onpeseneHue,

[lepBoe Havano TepMOIMHAMUKH, (POPMYITUPOBKA, (hopMysa
CwmbICH yHUBEPCATBbHOM Ta30BOM MOCTOSIHHOM

Crioco0sl1 Terutonepenaun

Temmnepatypa, onpeneiaeHue, eAUHUIBI H3MEPEHUS

VY nenpHas, MOJISIpHAs TEIUIOEMKOCTH, (YOPMYITHPOBKHU U (HOPMYJIBI
VYpasaenue Menzeneena — Kitaneitpona

VYpasuenne Pobepra — Maiiepa

32

“‘ Moanucado wedpos0i NoANKMCED: Oprannsauxa: ABTOHOMHEA HEKOMMEDYECKERA
g :  lUnAaHoB Ceprei EBreHbeBMY DPraHu3auMs Boicwero obpasosaHvA
m Odata: 24.02.2021 15:44:26 "Cesepo-KasKaschui COUMaNeHbIA MHCTUTYT"




		2021-02-24T15:44:26+0300
	АНО ВО СКСИ
	PdfPKCS7 signature
	Подписание документа




