OINEHOYHBIE MATEPHUAJIbBI

MO JUCLUIIJIMHE
Pusuka
Kox monyis Monayanb
1155509(1) HayuHo-pyH1amMeHTaIbHbIE OCHOBBI

llpO(l)CCCHOllallbllOﬁ ACATCIIbHOCTHU

Exarepun0Oypr



OI_ICHOLIHLIC MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Ne ni/nt Damunns, nm, Yd4eHasl cTeNneHb, TomxnoCTS IMoapa3nenenue
0T4YeCTBO Y4YeHoe 3BaHHe
1 AHnnpeeBa AHHA KaHauaT (pU3UKO- JlonieHT busuku
['puropreBHa MaTEeMaTHYECKHUX
HayK, JOLIEHT
2 Bannpimesa Mpuna KaHIUAaT (PU3HKO- JloueHt buzuku
BrnagumupoBHna MaTEeMaTUYECKUX
HayK, JOLEHT
3 HoroBunpina TatbsiHa | KaHAUAAT (U3HKO- JloueHt buzuku
AHJIpeeBHa MaTEMATHYECKUX
HayK, 0e3 yueHOro
3BaHUs
4 [ToB3Hep Anekcanap ToKTOp (hu3uko- | 3aBeayrou bu3uKu
AJlekcaHIpoBUY MaTeMaTH4YecKux | i kadeapoit
HayK, mpodeccop
CornacoBano:

VYpasiienue o0pa3oBaTeIbHbIX MPOrpaMm

P.X. TokapeBa




ABTOpBI:

* AmnapeeBa AHHa I'puropneBHa, Jlonent, Gpuznku
* Banasimesa Hpuna BraagumuposHa, /louenr, pusuku
* Horouubsina TaTbsina AHApeeBHA, /[oeHT, (PU3NKH

* IloB3Hep AJiekcanap AJiekcaHApoOBHY, 3aBeaywounil kadgeapoi, pusuku

1. CTPYKTYPA U OFBEM JUCHUIIVIMHBI ®usnxa

1. Oo0bem AUCHHUILIMHBI B|O
3a4eTHbIX eINHULAX

2. Buabl ayinTOpHBIX 3aHATHH Jlexuuu
[IpakTUueckure/ceMUHAPCKUE 3aHATHUS
JlabopaTopHble 3aHATHS

3. IIpomeskyTOUHAs aTTecTALMS 3auer
DK3amMeH

4. Texkymas arrecranus KonTpomnsHas pabora ]

Kontponsnass paborta st | 2

o0ydJaronuxcs 3a09HOM
bopMbI 00yUeHHS

Komnoksunym 2
Jomamrass pabora 3

Pacuetnas pabota ]

2. IINTAHUPYEMBIE PE3YJIbTATbBI

JUCHUIIIIMHE MOAYJIS ®usuka

OBYYEHUA MHIAUKATOPBI) 11O

Nunukatop — 3TO mpu3HAK / CUTHAJN/ MapkKep, KOTOPHIA TMOKAa3bIBae€T, HA KAaKOM YpPOBHE
00y4aronuics JOKEH OCBOUTH PE3YIbTaThl 00YUESHUS U X MIPEAbBICHUE JOKHO OITBEPAUTH
(hakT OCBOCHHS IPEIMETHOTO COACPKAHMS JAHHON AUCUUILINHBI, yKa3aHHOTO B Tabu. 1.3 PIIM-

PIIJI.

Taomnuma 1

Kox v HanmenoBanue

[Inanupyemble pe3ybTaThl

KoHTpoJsibHO-011¢cHOYHBIE
cpeacTBa 1/ OLeHHBaHUA

W3BICKAHUS IS
pELICHUS IPUKIIATHBIX
WH)XCHEPHBIX 33724
OTHOCSIIIIUXCS K
poQeCCHOHAIBHON
JCSITEIbHOCTH,

MCCIIEI0BATEIBCKOM pabOThI
3-1 - U310KUTh OCHOBHBIE
IPUEMBI U METO/IbI POBEICHNUS
HCCIIeIOBAaHUN U N3BICKAaHWMH,
KOTOpBIE€ MOTYT OBIThH
UCII0JIb30BAHbI JJIsI PCIICHUA

KOMITETEHIIM U o0y4eHHs1 (MHIMKATOPHI) AOCTHKEHHUS pe3yabTara
o0y4eHus 110 AMCHUILINHE
1 2 3
OIIK-3 -CnocoGen -1 - [IposiBnate 3auet
IIPOBOAUTH 3aUHTEPECOBAHHOCTD B JIabopaTopHble 3aHIATHS
UCCIICIOBaHUS U COZIEp )KaHUU U pe3yibTaTax Dk3ameH




BKJIKOYasi IIPOBEJICHUE
U3MEPEHMUI,
IJIAHUPOBAHUE U
ITOCTaHOBKY
JKCIIEPUMEHTOB,
WHTEPIPETALNIO
IIOJIyYEHHBIX
pE3yJIbTaTOB

MOCTaBJICHHBIX MPUKIATHBIX
3a]1a4, OTHOCSIIIIUXCS K
npoheccuoHaTbHOM
JESITEIbHOCTH

3-3 - Onucarb
IOCJIEN0BATEILHOCTD TEUCTBUN
npu 00paboTKe U UHTEPIIPETALUN
MOJIYYCHHBIX PE3yJIbTaTOB
WCCIIEIOBAHUI U U3BICKaHHI

I1-1 - [ToArOTOBUTH M POBECTH
HKCIIEPUMEHTAJIbHBIE U3MEPEHUS,
WCCJICIOBAHUS ¥ U3BICKAHMSI JIJIsI
pELIeHUS TOCTABJICHHBIX
MPUKIIAIHBIX 337144, OTHOCSIIIXCS
K IpodecCuoHaIbHOM
JEeSITeIbBHOCTH

I[1-2 - IIpencraButh
WHTEPIPETALMIO TTOTYICHHBIX
pe3yNbTaToB B JOPME HAYIHOTO
JokIaaa (CooOIeHus)

V¥-1 - O6ocHOBaTH BEIOOD
MIPUEMOB, METOJIOB 1
COOTBETCTBYIOILICH anmnaparypsl
JUISL IPOBEJICHUS UCCIIEOBAHUIN 1
M3bICKaHUH, KOTOPBIE TTO3BOJIAT
PEIINTH TTOCTABIICHHBIE
MPUKJIAIHBIE 3a/1a4H,
OTHOCSIIINECS K
npodeccuoHanbHOM
JeSITeIbHOCTH

V-3 - AHanuzupoBats 1
OOBSCHHUTH MOJTyUYCHHBIE
pe3yabTaThl UCCAEAOBAaHUN U
W3BICKaHHI

OIIK-1 -Cnocoben
(bopmMynHpOBaTh U
pemaTh 3a1a4y,
OTHOCSIINECS K
npodeCcCHOHATBLHON
NeSITeNILHOCTH,
PUMEHSIS
(byHIaMeHTaIbHBIE
3HaHUSI OCHOBHBIX
3aKOHOMEPHOCTEN
pa3BUTHS IPUPOIBI,
YeloBeKa U 00IIecTBa

-1 - JlemoHCTpUpOBaTh YMEHHE
a¢deKkTUBHO paboTaTh B KOMaH/IE
3-2 - O6ocHOBATh 3HAYUMOCTD
UCTIOJIb30BaAHUS
byHIaMEHTATBHBIX
€CTECTBEHHOHAYYHBIX U
bunocodckux 3HAHUH B
(bopMyIMPOBAHUU U PEIICHUH
3a/1a4 mpodeccuoHaTbHOM
JIEeATEIIbHOCTH 3HAHUI

I1-1 - PaGoTast B KOMaHze,
dbopMyIHUpoBaTh U pemaTh 3a0a4n
B paMKax MOCTAaBJICHHOTO
3a/laHusl, OTHOCSIIKECS K 00JIacTH
npodecCuoHaTbHON
JEATETbHOCTH

Komnoksuym Ne 1

Komnoksuym Ne 2
KonTponbhas pabota
Konrponsnas padora ams
oOyuaromuxcst 3a04HON (HhOpMBbI
oOyuenus Ne 1

KonTponbhas pabota ji1st
o0yyaromuxcs 3a04HON (POpPMBI
oOy4enwust Ne 2

JlaGopaTopHble 3aHATHUS
Jlexkuun
[TpakTHyeckue/ceMUHapCKe
3aHATHUS

Pacuernas pabota

OK3aMeH




V-2 - Onpenensate KOHKPETHbIE
YT pEIICHUS 3a/1a4
npoheccuoHaTbHOM
NeSITETTHbHOCTH HAa OCHOBE
(byHIaMEeHTaIbHBIX
€CTeCTBEHHOHAYYHBIX 3HAHHH

VK-1 -Cnocoben
OCYIIECTBIIATh MOUCK,
KPUTUYECKHI aHAIU3 U
CUHTE3 UH(QOpMAaIHH,
IPUMEHSTh CUCTEMHBIN
MOJIXOJ] ISl PELICHUS
[IOCTaBJIEHHBIX 33]a4, B
TOM uucie B LuppoBoit
cpene

J-7 - IIposBIATh aHATUTUYECKHE
yMEHUs

3-10 - /IlemoHCTpHUpPOBATH
MOHUMAHUE HAyYHOU, B TOM
qucie GU3NIeCcKon, KapTUHBI
MUpa, C MMO3ULUI CUCTEMHOTO
MOJIX0/1a K TTO3HAHUIO
BXHEHIIIUX MPUHITUTIOB U OOIIUX
3aKOHOB, JIe)KAIllUX B OCHOBE
OKPY’KaIOIIero Mupa

3-11 - Cnenatb 00630p METOOB
aHaJIM3a U OCMBICIICHUS HayYHBIX
3HAHMH O MpoIeccax U SBICHUSIX
MPUPOJIBI U OKPY>KAIOIIEH Cpefibl,
€€ COXpaHEHUH, MECTEe U POJIn
YeJI0BEeKa B IPUPOJIE

I1-8 - iMeTh OmbIT MOMCKa U
0000111eHUs] HAYyYHOTO MaTepuara,
OTHMPAsICh HA CUCTEMHBIN aHAJN3
MIPOLIECCOB U ABJICHUM MPUPOJIBI U
OKpYKalolleu cpenbl, 1ist
pElIeHUs TOCTABICHHBIX 3a]1a4
V-12 - Pactio3HaBarb u
OTHCHIBAThH MPUPOTHBIC OOBEKTHI,
BBISIBJIATH OCHOBHBIC MPU3HAKU
MaTepualbHbIX U
HEMaTepPUATbHBIX CUCTEM U
MPUYUHHO-CJIEICTBEHHBIE CBSI3U B
MpoIieccax u SIBJICHUSAX TIPUPOIBI
Y OKPYKAKOILEH Cpebl,
HCITOJIB3YSI METOJIbI KPUTHIECKOTO
Y CUCTEMHOT'O aHaIn3a

Jowmarmnsist pabota Ne 1
Jomaminss padora Ne 2
Jlomaminsist pa6ora Ne 3

3auer

Komnoksuym Ne 1

Komnnoksuym Ne 2
KonTponbhas pabota
Konrponsnas padota ams
oOyuaromuxcst 3a04HON (HhOpMBbI
oOyuenus Ne 1

Kontponbnas padota mis
o0yyaromuxcs 3a04HON (POPMBI
oOy4enHus Ne 2

JlaGopaTopHble 3aHATUS
Jlekmun
[TpakTHyeckue/ceMUHAPCKUE
3aHSATHUS

Pacuetnas paGota

DK3aMeH

OIIK-3 -Cnocoben
IUTAHUPOBATh U
[IPOBOJUTH
KOMILJIEKCHBIE
HCCIICOAOBAHUS N
M3BICKAHUS IS
peIHeHI/ISI I/IH)KeHepHI)IX
3a/1a4 OTHOCAILUXCS K

-1 - IIposiBiATE yMEHHE BUJIETh
JIeTallv, YIIOPCTBO,
AQHAIUTUYECKUE YMEHUS

3-2 - XapakTepHu3oBaTh
BO3MOKHOCTH
HCCJIEI0BATEILCKOH anIapaTypsl
U METOJIOB UCCIIEI0BAHUS,
UCITIOJIb3YS] TEXHUYECKUE

npoQecCuoHAIbHON XapaKTePUCTUKHU U 00JIaCTH
NesITeNbHOCTH, MPUMEHEHUS

BKJIIOYasl IPOBEACHUE 3-3 - Cnenatb 0630p OCHOBHBIX
W3MEPEHHUH, METOJIOB CTATUCTUYECKOM

3auer
JlaGopaTopHblie 3aHITHS
DK3aMeH




IUTAHUPOBAHUE U
MIOCTaHOBKY
AKCIIEPUMEHTOB,
MHTEPIIPETALHIO
MIOJTy4YE€HHBIX
pe3yJIbTaToB

00paboTKu U aHamu3a
pEe3yJIbTaTOB U3MEPEHUI

I1-1 - BeInmonHATh B pamMKax
MIOCTABJICHHOTO 3aJ[aHUS
HKCTIIEPUMEHTANIbHBIC
KOMILICKCHBIE HayJHO-
TEXHUYECKUE HCCIIeIOBaHUS U
W3BICKAHUS ISl PEIICHUS
MH)KEHEPHBIX 3a/1a4 B 00J1aCTH
npodeccuoHaIbHON
NeSITeIbHOCTH, BKITIOYast
00paboTKy, HUHTEPIPETALHIO U
oopmiieHHEe pe3yIbTaToB
V-2 - OG0CHOBaHHO BBIOPATH
HE00XO0IMMYIO0 anmnapaTypy u
METOJI UCCIICAOBAHUS JIISI
pelIeHHs NH)XEHEPHBIX 337124,
OTHOCSIIITNXCS K
npodeccuoHanbHOM
JeSITeITbHOCTH

OIIK-1 -Criocoben
dbopmynupoBaTh U
pemaTh Hay4HO-
HCCIIeIOBATEIILCKHE,
TEXHUYECKHUE,
OpraHU3AIHOHHO-
HYKOHOMHYECKUE U
KOMIUICKCHBIC 3a]IauH,
IPUMEHSIS
(byHIaMeHTaTbHBIE
3HaHUS

-1 - IIposBnsaTs 1unepckue
KauecTBa U yMEHHS KOMaHIHOM
paboThI

3-1 - CooTHOCUTH MTPOOTIEMHYIO
00JacTh ¢ COOTBETCTBYIOIIEH

001acThIO (PYHIAAMEHTABHBIX U

OOLIEMHKEHEPHBIX HAYK
3-2 - [IpuBecTy NpUMepHI
TEPMHUHOJIOTUH, IPUHIIUIIOB,

METOAOJOTHYCCKHUX IMOAX0A0B U

3aKOHOB ()yHJaMECHTAIBHBIX H
OO0IIeNHXEHEPHBIX HAYK,
PUMEHUMBIX JIJIS
(bopMyIMpPOBAHUS U PEILICHHS
3a/1a4 mpoOIeMHOM 00macTH
3HaHUS

I1-1 - PaGoTast B KOmMaHze,
pa3palaTbIBaTh BApUAHThI
(bopMyITUPOBAHUS U PEIICHUS
HAYYHO-HMCCIIEJOBATEIbCKUX,

TEXHUYCCKHX, OpTaHU3allMOHHO-
O9KOHOMMUYCCKHUX U KOMIIJICKCHBIX

3aj1a4, MPUMEHSIST 3HAHUS
(byHIaMEHTATBHBIX U
OOIIEMHKEHEPHBIX HAYK

V-1 - Ucnons3oBaTh i1t
bopMyTUPOBAHUS U PEIICHUS
3aa4 npoOaeMHoN o0nacTu
TEPMUHOJIOTHIO, OCHOBHBIE
HPUHIMIBI, METOJJ0JIOTMYECKHUE
TIOJTXO/IbI ¥ 3aKOHBI

KonTponbnas pabota
Konrponsnas padora ams
oOyuaromuxcst 3a04HON (hOpMBbI
oOyuenus Ne 1

Kontponbnas padota mis
o0yyaromuxcs 3a04HON (hOpPMBI
oOy4enus Ne 2

JlaGopaTopHble 3aHATUS
Jlekuun
[TpakTHyeckue/ceMUHApPCKHUE
3aHATHUS

Pacuernas paGota

DK3aMeH




(yHIaMEHTaJIbHBIX U
OOLIEMHKEHEPHBIX HAyK

V-2 - Kputnuecku oLeHUTh
BO3MO)KHBIE CTIOCOOBI PEIICHHUS
3a/1ay mpoOeMHOM o0acTu,
UCIIOJIB3YS 3HAHUS
(byHIaMEHTATBHBIX U
OOLIEMHKEHEPHBIX HAYK

YK-1 -Cniocoben
OCYIIECTBIISATh
KPUTUYECKUUN aHATU3
MPOOJIEMHBIX CUTYyaIUi
Ha OCHOBE CHCTEMHOTO
noaxozja,
BBIpaOaTHIBATh
CTpaTEruto JICUCTBUM, B
TOM YHCJIC B IUPPOBOH
cpene

-7 - IIposABiATE aHATUTUYECKUE
YMEHHUS

3-10 - /IlemoHCTpHUpPOBATH
IMOHMMaHUE HAYYHOH, B TOM
yrcne GU3NYECKOM, KapTUHBI
MUpa, C MMO3ULUI CUCTEMHOTO
MO/IX0/1A K TIO3HAHUIO
BOKHEUIINX MPUHIIUIIOB U OOIIHUX
3aKOHOB, JIEXKAIINX B OCHOBE
OKPY’KaIoILero Mupa

3-11 - Cnenatb 0630p METOOB
aHaJaM3a U OCMBICIICHUS] HAYYHBIX
3HAHMI O MPOLIECCaX U SBJIECHUAX
MIPUPOBI U OKPYKAIOUIEN CPELBI,
€€ COXpaHEHUH, MECTE U POJIH
YeJioBeKa B IPUPOJIE

[1-8 - UmeTh onbIT mOUCKa 1
0000111eHNsT HAYYHOT'O MaTepuana,
ONUPASICh HA CUCTEMHBIN aHAIN3
MIPOLECCOB U SIBJIEHUN MPUPOIBI U
OKpYKaloIleu cpenbl, 1Ist
pEUIEHU IOCTABJIEHHBIX 3a/1a4
VY-12 - Pacno3naBath 1
ONUCHIBaTh IPUPOAHBIE OOBEKTHI,
BBIABJISITh OCHOBHBIE PU3HAKHU
MaTEepHAIbHBIX U
HEMaTepUaIbHbIX CUCTEM U
IIPUYUHHO-CJIECTBEHHBIE CBA3U B
IIPOLIECCAX U SIBJICHUSAX IPUPOIBI
Y OKPYKAIOIIEH Cpebl,
UCITIOJIb3YS] METO/IbI KpUTUYECKOTO
Y CUCTEMHOTI'O aHAJIN3a

Jlomamnsist pabora Ne 1
Jomaminss padora Ne 2
Jlomamnsist paborta Ne 3

3auet

KommokBuym Ne 1

Komnnoksuym Ne 2
KonrtponpHas pabora
KonrponsHas padota ams
oOyuaromuxcst 3a04HON (HhOpMBbI
oOyuenust Ne 1

KonrtponpHas padota s
oOyuaromuxcst 3a04HON (hOpMBbI
oOydenust Ne 2

JIaGopaTopHbIe 3aHITHS
Jlexuu
[TpakTHdeckune/ceMUHAPCKUE
3aHSATHUS

PacueTtnas pabota

DK3aMeH

3. HPOLHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B

PAMKAX
JTUCHUILINHE

MOAYJA B

(TEXHOJIOTHYECKAS KAPTA BPC)

TEKYIHEM #W MNPOMEXYTOUHON ATTECTALMU 110
BAJIBHO-PEMTUHI OBOM

CUCTEME

3.1. [Ipouenyps! Tekyuieid U1 NPOMEKYTOUYHOM aTTEeCTAUMHU 1O JUCIUNINHE




1. Jlexnum: k03¢ GpUIMEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHbBIX 3aHATHI

—0.55
Texymas arrecranus Ha JeKIHUAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
yuyeOHas B 0as1ax
HeJleJIst

Konnoxeuym 1,11 70

AxmusHas paboma 1,16 30

BecoBoii K03()(puHeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYIeil aTTecTauuu 1o Jekuusam — 0.5

HpOMe)KyTO'-IHaﬂ aTTeCTAlMd IO JEKIHUAM — DK3aAMEH
Becosoii K03(l)q)l/IIlP[eHT SHAYUMOCTH pE3yJIbTaTOB l'lpOMC)KyTO'lHOifI aTTeCTAllMi 10 JEKIUAM
-0.5

2. [IpakTHyeckne/ceMUHAPCKUE 3aHATUSA: KOI(PPUIIUEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJibTATOB NPAKTHYECKUX/CEMUHAPCKHUX 3aHaATHil — (.3

Texkymas arrecTanus HA NPAKTHYECKUX/CEMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Haf OLlEHKA
yuyeOHast B 0aJs1ax
He/eJIs

Jomawnsa paboma 1 1,5 10

Jlomawnsis paboma 2 1,10 10

Pacuemnas paboma 1,15 30

Koumponvnas paboma 1,15 50

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYIed aTTecCTaluH 110
NPAKTHYECKHUM/CEeMHUHAPCKUM 3aHATUAM— |

IIpome:xxyTouHasi aTTecTAUSA M0 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii kK03(p)(puHeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
NPaKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeIyCMOTPEeH0

3. JlabopaTopHble 3aHATHSA: KO3 (PUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/1bTaTOB
J1a00paToOpHbIX 3aHsaATHl —.15

Texkymas arrecTanus Ha JJa0OPATOPHBIX 3AHATHSX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax

Heess

Bvinonnenue 1,16 70

Tecmuposanue 1,16 30

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TEeKYyLIeH ATTECTALUH 110 JIA00PATOPHBIM
3aHATHAM -He [IPe1yCMOTPEeHO

IIpomexyTo4yHas aTTecTANMA 110 JIA0OPATOPHBIM 3aHATHAM —HET
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IIPOMEKYTOYHOMN ATTECTALMH 110
JIA00PATOPHBIM 3aAHATHAM — He 11PeyCMOTPEHO

4. OnyaiiH-3aHATHSA: KOI(P(PUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB OHJIANH-3aHATHH
—He NPeIyCMOTPEHO

Texymas arrecTanus HA OHJIAWH-3aAHATHAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax

Heess

BecoBoii kK03 puHEHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylleil aTTeCTAUNH 110 OHJIANH-
3aHATHAM -He [IPeIYCMOTPEHO

HpOMe)KyTO‘lHaﬂ aTTrecTanus Mo OHJIANH-3aHATHSIM —HET




BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IMPOMEKYTOYHOM aTTECTALMHU 110 OHJ/IANH-
3aHATHAM — HEe IPeyCMOTPeHo

3.2. [lpouenypsbl TeKylie U NPOMEKYTOUHON ATTECTAMM KYPCOBOii padoThlI/IPOEKTA

Texymias arrecTanus BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumanbHast
padoThI/IpoeKTa yuyeOHasi HeJlesisl | OIlEHKA B 0ajljiax

BecoBoii k03¢ punmeHT TeKymeH aTTecTalui BBIIOJHEHUs] KYPCOBOH padoThI/IpoeKTa— He
NpeAyCMOTPEHO

BecoBoii K03 GUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJIHEHHA KYPCOBOH
PadoThI/MPOEKTA— 3AIUMTHI — HE NPEeIYCMOTPEeHO

3.1. lIpouenypsl Tekyuieid ¥ NPOMeKYTOUYHON aTTEeCTALMHU 1O JUCIHUIJIMHE

2. Jlexknuu: k03¢ puuMeHT 3HAYUMOCTH COBOKYIHBIX Pe3y/IbTATOB JEKIIMOHHBIX 3aHATHI

— 0.6
Texymias arrecrauus Ha JEeKIHAX Cpokn — | Makcumainb
ceMecTp, | Hasl OlleHKa
yueOHast B O0aJs1ax
HeJeJIs
Koanokeuym 2.7 70
Axmuenasa paboma 2,8 30

BecoBoii K03()(puHEeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYIeil aTTecTaluu 1o Jekuusam — (.5

IIpomeskyTOYHAS aTTECTALMSA 10 JEKUMAM — 3a4eT
BecoBoii kK03(p(puHeHT 3HAYMMOCTH Pe3yJIbTATOB IPOMEKYTOUYHON ATTECTALUM 110 JIEKIUAM
- 0.5

2. [IpakTHyeckne/ceMUHAPCKUE 3aHATUSA: KOI(PPUIIUEHT 3HAYMMOCTH COBOKYITHBIX
pPe3yJIbTATOB NPAKTHYECKUX/CEMUHAPCKHUX 3aHATH — (.2

Texkymas arrecTanus HA NPAKTHYECKUX/CEMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax
HeJeJIs

Homawnsa paboma 2,5 100

BecoBoii K03 GUUMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYIlel aTTecTalMH 110
NPAKTHYECKHM/CEMHHAPCKUM 3aHATHAM— HE IIPEe1yCMOTPEeHO

IIpomexyTouHas aTTecTALMA MO MPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB IIPOMEKYTOYHOM aTTeCTALIMHU 10
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He [1Pe1yCMOTPEeHO

3. JIaGopaTopHbIe 3aHATHS: KO3(Q(PHIMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB
J1a0OpaTOPHBIX 3aHATHH —(.2

Texkymas arrectauus Ha Ja00PATOPHBIX 3aAHATHAX Cpokn — | Makcumainb
ceMecTp, Hasl OLleHKA
y4yeOHas B 0as1ax

HeJest

Buvinoanenue 2.8 70

Tecmuposanue 2,8 30

BecoBoii k03¢ GuUIHEHT 3HAYUMOCTH Pe3yJbTATOB TEKYlIlelH aTTecTAIUM N0 Ja00paTOPHbIM
3aHSAITUSIM -He 11PeyCMOTPEHO

IIpome:xxyTouHasi aTTecTANMS MO JAOOPATOPHBIM 3AHATHAM —HET
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110
JIa0OPATOPHBIM 3aHATHAM — He TIPeIyCMOTPEHO




4. OnjaaiiH-3aHATHA: KO3(P(PHUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aAHATHI
—He NPe1yCMOTPEHO

Texymas arrecTanyus Ha OHJIANH-3AHATHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
yuyeOHas B 0as1ax

HeJleJIst

BecoBoii k03¢ GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYyIIeH ATTeCTAIUM 110 OHJIAWH-
3aHATHAM -He [PeIyCMOTPeHO

I[IpomeskyTOYHAA aTTECTALMSA 110 OHJIAWH-3aHATUAM —HEeT
BecoBoii K03 (puIIHEHT 3HAYMMOCTH Pe3YJIbTATOB MPOMEKYTOYHOM ATTECTALUM 110 OHJIANH-
3aHSTHSAM — He 1Pe1yCcMOTPeHo

3.2. [lpouenypsl TeKyuieid M1 NPOMEKYTOUYHOM aTTECTALMH KYPCOBOH padoThl/MPoeKTa

Tekymasi arrectauusi BbINOJHEHUS KYPCOBOii Cpoxku — cemectp, | MakcumajabHast
padoThI/IpoeKTa yuyeOHasi HeJleJisl | OIleHKAa B 0ajliax

BecoBoii k03¢ punmeHT Tekylel aTTecTalluM BHINOJHEHUs] KYPCOBOH padoThI/poeKTa— He
Npea1ycCMOTPEHO

BecoBoii KO3 PUUHMEHT NPOMEKYTOYHON ATTECTALMHU BbINOJHEHHA KYPCOBOH
PadoThI/MPOEKTA— 3AIMUTHI — He NPEeIyCMOTPEeHO

3.1. [Ipouenypsl Tekyuieid 1 MPOMeKYTOUHOM aTTECTALMHU MO JUCIUNJIMHE

3. Jlekumu: KO3(1)(1)I/IIIHCHT SHAYUMOCTHU COBOKYIIHBIX PE3YJ/JIbTATOB JEKIIUOHHbIX 3aHATHI

-0.8
Texkymas arrectauus HA JEKIHAX Cpoku — | Makcumajinb
ceMecTp, | Haf OLEHKA
yueOHasi | B 0ajax
HeJ el

KOHMPONbHAs paboma 071 00yUaouuxcs 3a04HoU hopmbl 1,1 100
00yueHus

BecoBoii K03()(puueHT 3HAYMMOCTH Pe3yJbTATOB TeKYIel aTTecTaunu no Jekuusam — (.4

IIpome:xxyTouHasi aTTecTANMS MO JEKIUAM — JK3aMeH
BecoBoii kK03(p)(puHeHT 3HAYNMOCTH Pe3yJbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10 JIEKIIMAM
-0.6

2. IIpakTH4yeckne/ceMUHAPCKHE 3aHATHSA: KOO(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJabTATOB NPAKTHYECKUX/CEMUHAPCKUX 3aHATHH — (.2

Texkymas arrectauus HA NPAKTHYECKUX/CEMUHAPCKUX Cpokn — | Makcumainb

3aHATHAX ceMecTp, | Has OLlEHKa
y4yeOHasn B 0as1ax
HeeJIs

Axmusnas paboma 1,1 100

BecoBoii kK03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIlel aTTecTaluH 110
NPAKTHYECKHM/CEeMHHAPCKUM 3aHATHAM— He IIPe1yCMOTPEeHO

IIpomexyToOYHAsA ATTECTANMA M0 MPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM—H T
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOM ATTECTALHMHU 110
NMPAKTHYECKHM/CEeMHHAPCKUM 3aHATHAM— He IIPe1yCMOTPEeHo

3. JlabopaTopHble 3aHATUSA: KO3 (PUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3y/ibTaTOB
JIA00PATOPHBIX 3aAHATHH —H e 1IPEIYCMOTPEHO
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Texyuiasi aTrecTanus Ha JJAa0OPATOPHBIX 3AHATHAX Cpoxn — | Makcumaiab

ceMecTp, | Hasl OLleHKa
yueOHas B Oas1ax
HeJleJIst

BecoBoii k03()(puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aATTeCTAlNH 10 Ja00PATOPHBIM
3aHATHAM -He [PeIYCMOTPEeHO

IIpomexyTouHAast aTTeCTALMSA MO0 JAOOPATOPHBLIM 3aHATHAM —HeT
BecoBoii k03¢ GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI aTTECTALMHU 1O
JIA0OPATOPHBIM 3aHATHSAM — He IPeyCMOTPEHO

4. Onnaiin-3auaTus: K03QGUIHEeHT 3HAYMMOCTH COBOKYIHBIX Pe3y/ibTATOB OHJIANH-3aHATHI
—He NMPeAyCMOTPEHO

Texyuiasi aTTecTalus HA OHJIAH-3aAHATHIX Cpoxun — | Makcumajib
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajax

HeJeJIst

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIEeH ATTeCTAlUH 110 OHJIAWH-
3aHATHAM -He 11PeIyCMOTPEHO

IIpome:xxyTouHasi aTTecTANNs 110 OHJIAMH-3aHATHAM —HET
BecoBoii K03()(puHEHT 3HAYNMOCTH Pe3YJbTATOB POMEKYTOYHOM ATTECTAIUM 10 OHJIAWH-
3aHATHAM — He IIPeyCMOTPEeH0

3.2. [lpouenypsl TeKkyuieid 1 NPOMeKYTOUHOM aTTECTALMU KYPCOBOH padoThI/MPoeKTa

Tekymas aTrecTanusi BbINOJIHEHHS KYPCOBOii Cpoku — cemecTp, | MakcumaiabHas
paboThI/MpoeKTa yueOHasi HeJleJiA | olleHKA B 0ajjiax

BecoBoii ko3¢ punmeHT Tekylel aTTecTalluM BHINOJHEHUS] KYPCOBOM padoThl/MpoeKTa— He
HpPeIyCMOTPEHO

BecoBoii kK03()(puIIHEHT MPOMEKYTOYHOM ATTECTALMU BHINIOJHEHUSI KYPCOBOM
PadoThI/MPOEKTA— 3aAIMUTHI — He NPeIyCMOTPEHO

3.1. IIpouenypsbl TeKyuie U NPOMEKYTOYHON ATTECTALMH 0 JUCHUILIUHE

4. Jlekunu: K03 PUUHMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTATOB JEKIMOHHBIX 3aHATHI

—0.7
Texymas arrecranus Ha JEKIHAX Cpoxu — MaxkcumaJjb
cemecTp, Hasl OlleHKa
yueOHast B 0aJj1ax
Heaes

KOHMPOJIbHASL paboma OJisl 00y4arouuxcs 3a04Hol opmbl 2,1 100
00yYeHus

BecoBoii k03¢ ¢HUIHEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYIIeH aTTecTaluu no Jekuusam — (.4

HpOMC)KyTO'lHaH arrecranusd 1o JEeKIUusAM — 3aderT
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JEeKIUAM
- 0.6

2. lIpakTH4yeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIIMEHT 3HAYMMOCTH COBOKYITHBIX
Pe3y/1bTATOB NPAKTHYECKHX/CEMHUHAPCKUX 3AHATHH — He 1IPe1ycMOTPeHo

Texymas arrecTanys Ha NPAKTHYECKUX/CEMUHAPCKUX Cpoku — | Makcumaianb

3aHATHAX ceMecTp, | Hasl OLleHKa
yuyeOHas B 0as1ax
HeJleJIst
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BecoBoii kK03(p(puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aTTecTAlUM 110
NPaKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeyCMOTPEeH0

IIpomexyTouHAasi aTTeCTALMSA MO MPAKTHYECKUM/CEMHUHAPCKUM 3aHATHAM—H T
BecoBoii k03¢ ¢uIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI ATTECTALMHU 1O
NPAKTHYECKUM/CEMHHAPCKUM 3aHATHAM— HE 1IPeIyCMOTPEeHO

3. JlabopaTopHble 3aHATUSA: KO PUIIHEHT 3HAUYMMOCTH COBOKYNHBIX Pe3yJibTaTOB
JadopaTopHbIX 3anaTHi —0.3

Texkymas arrectauusi Ha Ja00PATOPHBIX 3aHATUAX Cpoku — Maxkcumajib
cemecTp, Haf OlleHKAa
yueOHasi | B 0ajiax

HeaeIs

Buinoanenue 2,1 50

Tecmuposanue 2,1 50

BecoBoii k03¢ (puHEHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aATTeCTAUNH 10 JJa00PATOPHBIM
3aHATHAM -He [IPeIYCMOTPEHO

IIpomeskyTOUHAS aTTeCTAIMS 110 JIAOOPATOPHBIM 3AHATHAM —HET
BecoBoii K03 (puHEHT 3HAYNMOCTH Pe3YJIbTATOB MIPOMEKYTOUYHOM aTTECTALUM 10
J1A00PATOPHBIM 3AHATHIM — HE 1IPE/IYCMOTPEHO

4. Onnaiin-3aHaTus: K03QGUIHEeHT 3HAYMMOCTH COBOKYIHBIX Pe3y/IbTATOB OHJIAWH-3aHATHI
—He MPexyCMOTPEHO

Texyuiasi aTTecTalus HA OHJIANH-3aHATHAX Cpoxn — | Makcumaiab
ceMecTp, | Has OlleHKA
yueOHasi | B 0ajax

Heest

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3YJIbTATOB TEKYIEeH ATTeCTAllUH 110 OHJIAWH-
3aAHATHAM -He IPeLyCMOTPEHo

IIpomeskyTOYHAS aTTEeCTALMSA 110 OHJIAWH-3aHATUAM —HEeT
BecoBoii kK03(p)(puHEeHT 3HAYNMOCTH Pe3yJIbTATOB IPOMEKYTOUYHOM ATTECTAIUM 110 OHJIAWH-
3aHATHAM — He IPeyCMOTPEHO

3.2. lIpouenypsl TeKyliei U MPOMEeKYTOYHON ATTeCTAMM KYPCOBOiIi padoThI/MPOEKTA

Tekymasi aTrecTauusi BHINOJHEHUS KYPCOBOii Cpoxku — cemectp, | MakcumajabHast
padoThI/mpoeKTa yueOHasi HeJleJiA | olleHKA B 0ajjiax

BecoBoii ko3¢ punmeHT Tekylel aTTecTalluM BHINOJHEHUS] KYPCOBOMH padoThl/mpoeKTa— He
Npea1ycCMOTPEHO

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTANMHU BbINOJHEHHA KYPCOBOM
PadoThI/MPOEKTA— 3AIMTBI — HE NPEIYCMOTPEeHO

4. KPUTEPUM U YPOBHU OLEHUBAHMS PE3VJILTATOB OBYUYEHUS MO
JUCHMILIMHE MOJIY.JISI

4.1. B pamkax bPC npumMeHsitotcs yTBep:kIeHHbIE Ha Kaeape/MHCTUTYTe KpUTepUH (TIPU3HAKH)
OLIEHUBAHMS JOCTHKEHHUN CTYAEHTOB MO JAUCHUILIUHE MOy (Tabia. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpONPUATUN Ha COOTBETCTBHE YyKa3aHHBIM B Tabin.l pesynpraTtam oOyudeHUs
(MHIUKaTOpaM).

Tabnuua 4
Kpurepuu oneHuBaHus ydeOHbIX JOCTHKEHNH 00y4arOmIUXCs
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PesyabTarhl Kpurtepun oneHnBaHusi y4eOHBIX JOCTH:KEHHUI, 00y4aromuxcs Ha

00y4eHust COOTBETCTBHE Pe3yJabTaTaM 00y4eHHsi/ MHAUKATOPaM

3HaHUs CTyzneHT 1eMOHCTpUPYET 3HaHUs ¥ IOHUMaHUE B 00J1aCTH M3Y4YEHUS Ha
YPOBHE yKa3aHHBIX MHIUKAaTOPOB M HEOOXOIUMBIE IJIsl MPOJOJIKEHUS
Oo0y4YeHHs W/MIM BBIOJHEHHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C NPO(ECCUOHATBHON 1 TEIbHOCTBIO.

VYMenus CTyneHT MOXKET NPUMEHATh CBOM 3HAHUS M IIOHMMaHUE B KOHTEKCTaX,

MIPE/ICTABICHHBIX B OLICHOYHBIX 33JIaHUAX, JIEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOIUMBIX JIJIs
NPOAOKEHU OOyUYEHHUS W/WIW BBIIOJHEHUS TPYIOBBIX (PYHKIMHA U
JIEHCTBHI, CBSI3aHHBIX ¢ MPO(ecCHOHATEHOM JIeATEIhHOCTBIO.

OnbIT /BIageHue

CTy,I[eHT ACMOHCTPUPYCT OIIBIT B obnactu HN3YUCHUA HA YPOBHC
YKa3aHHbIX WHAWKATOPOB.

Jlpyrue pe3yabTaThl

CTylieHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3YyJbTaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.

CryneHT cnocoOeH BBIHOCUTb CYXKACHHUS, JieaTh OLEHKH U
(hopmynIHupoBaTh BBIBOIBI B 00JIACTH U3YUYCHUSI.

CrynieHT MOXeT cooOLIaTh MpenojaBaTesio U KoJuleraM CBOEr0 YPOBHS
COOCTBEHHOE TOHWMAaHHE U YMEHHS B 00JIACTH U3YYCHHUSI.

4.2 JIns OLleHUBAHUsI YPOBHS BBITIOJIHEHUS! KpUTEpUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs npu
MIPOBEJICHUU KOHTPOJIbHO-OIICHOYHBIX MEPONPHUATHI IO TUCHUIUTMHE MOIYJS) HCIIONB3YeTCS
yHHMBepcalibHasl mKaa (tabi. 5).

Tabmuna 5

IlIxaJja oeHUBAHNUA JOCTHKEHHUS Pe3yJIbTaTOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHEH JOCTHKEHUS Pe3Y/JIbTATOB 00yUeHNs (MHANKATOPOB)

AOCTUTHYThI, UMCIOTCA 3aMCUYaHUs,
KOTOpBIE HE TPEOYIOT
00513aTeTLHOTO YCTPaHEHUS

Ne Conep:kanue ypoBHs Hlkana oueHnBanus
n/n BBINOJIHEHHS] KPUTEPHUS Tpaauuunonnas KauecTBenHasn
OlleHMBAHNS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHSI XapaKTepucTH
o0y4eHHs Ka YpOBHS
(BBINOJIHEHHOE OLIEHOYHOE
3aJaHue)
1. Pe3ynbrarel oOydeHmst OTnuaHO 3auTeHo Bricokwuii (B)
(MHIUKATOPbI) JOCTUTHYTHI B (80-100 6amnoB)
IOJIHOM 00beMe, 3aMEUaHUll HET
2. Pe3ynbrarel o0yuenus Xoportio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annoB)

UMEIOTCS CYIIIECTBEHHBIC OMMMOKN 1 | (MeHee 40 6amion)
3aMevaHus, Tpedyercs JopaboTka

3. Pe3ynbrarel o0ydeHmst VY 10BNI€TBOPUTEIIHHO [Toporogsrii (IT)
(MHIMKATOPBI) TOCTUTHYTHI HE B (40-59 6annos)
MIOJTHOM Mepe, eCTh 3aMeYaHUs

4. OcBocHHE pe3yJIbTaTOB 00YUCHUS HeynosnerBopurens He Henocrarounslit
HE COOTBETCTBYET UHJIUKATOPAM, HO 3a4TEHO (H)
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5. PesynbraT 00y4eHust He JOCTUTHYT, Henocratouno cBUaEeTENHCTB Her pe3ynbraTa
3aJlaHue HE BBIIIOJHEHO JUISI OLICHUBAHUS

5. COIEPXKAHME KOHTPOJIbHO-OLIIEHOYHBIX MEPOIIPHUATUN TI0
JAUCHUITVIMHE MOAYJIsAA

5.1. OnucaHue ayIUMTOPHBIX KOHTPOJbHO-OLEHOYHBLIX MEPONPHUATHH IO JAUCHUILIHHE
MOIYJIsl

5.1.1. Jlekuuun

CamocrosTebHOE H3y4YE€HHE TEOPETHMUYECKOro MaTepHaja Io Temam/pa3fenaMm JeKIUi B
COOTBETCTBUH C cojiepkaHneM auciurminssl (1. 1.2. PTIJT)

5.1.2. IlpakTHyeckue/ceMUHAPCKHE 3aHATHSA

IIpuMepHBIii IepeYeHb TEM

1. KunemaTuka u AuHaMHKa MaTE€pUAIbLHON TOYKH U TBEPAOTO Tea.

2. Mexanuueckasi paboTa 1 3Heprusi. 3aKOHbI COXpaHEHUSI.

3. Mexanuyeckue KojiebaHus 1 MEXaHUYECKUE BOJIHBI B YIIPYTOU cpee.

4. IlpumeHeHune NepBOro Havajga TEPMOJMHAMHUKA K U30IIpoIieccam

5. Pacuer uzMeHeHus SHTPONUU B TEIJIOBBIX Ipolieccax. TemnnoBbie ABUTraTeNu, KIil.

6. 3akon Kynona. Pacuer anekTpocTaTuyecKkux mosiei (MpUHIKUI CyNepro3uIIni, TeOpeMa
["aycca).

7. Pabota snektpuueckux cui. [lorenmman.

8. Pacuéra MarHMTHBIX 10JIEH HA OCHOBE 3akoHa buo-Casapa-Jlamnaca u Teopemsl 0
HUPKYJISLUY.

9. DIIeKTpOMarHuTHBIE KOJIeOAHUS U BOJTHBI.

10. MaTepdepeniins cBeTOBBIX BOJH.

11. Iudpaxiust CBETOBBIX BOJH

12. OcHOBBI KBaHTOBOU (DU3HKHU

IIpumepHbIe 3ananus

Tenmo maccoit m = 0,5 Kr IBHKETCS IPAMOJIMHENHO 110 ocu 0X, MpryeM 3aBUCUMOCTh KOOPAMHAT X
OT BPEMEHM JAeTCsl ypaBHEHHEM X = 5 + 5t + t2 — 0,5t3. Onpenenuts crity, JEUCTBYIOIIYIO Ha TENO B
TOT MOMEHT BPEMEHH, KOT/1a TeJio ocTaHoBUTCA. Kakoe paccTosHue MpoiAeT TeNo 10 OCTAHOBKH.

boek cBaitHoro mosnora maccoit m1=0,6 T majgaeT ¢ HEKOTOPOM BBICOTHI Ha CBar0 Maccoid m2=150
kr. Haiitu KI1J] Oolika, cuutas yaap Heynpyrum. [loneszHoit caurars sHEpruto, NOMIEIIIyIo Ha
yriTyOJIeHHE CBau.

[Tpu uzoTepmMuyeckoM pacipernuu 1 Moiib kucioposa, umeniiero temmneparypy T = 300 K, razy
OBLITO TIepeIaHo KommuecTBO TewIoThl Q = 2 k. Bo ckonbko pa3 yBenuumics oobeM Kuciopoaa?

MHoroaToMHbIi Ui€aIbHbIN a3 coBepiuaeT MUK KapHo, mpu 3ToM B IIpoliecce auadaTuuecKoro
pacumpenust o0beM rasa yennuupaercs B k =4 paza . Onpenenure tepmuyeckuii KIT muxa.

B nenTp kBazpara, B KaK10i BEPIIMHE KOTOPOro HaXoauTcs 3apan q = 2,33 uKui, nomenieH
orpunarenbHbiid 3apsia 0. Haitu 3ToT 3apsij, eciiv Ha KaxKablid 3apsin 'q" JecTByeT
pesynbTupyromas cuia F = 0.
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BHyTpH 6€CKOHEYHO JUTMHHOTO COJIEHOMIa HAXOIUTCSI BUTOK pajycoM R=2 cM, pacronokeHHbIiH
TaK, 4TO IJIOCKOCTh BUTKA MEPIEHIUKYIIsIpHA ocH cosleHoua. [1o Butky Teuér Tok [ = 2A. Conenonp
umeeT 1iuHy L = 50 cm, N = 200 BuTkoB 1 o Hemy Teuér Tok 10 = 1,5 A. Onpenenure MHAYKIHIO
MarHMTHOTI'O MOJISI COJIEHOU 1A U paboTy, KOTOPYIO COBEPIIAIOT CHJIbI MArHUTHOT'O TOJISL IIPH ITOBOPOTE
BUTKA Ha yrou 90 rpagycoB BOKPYT OCH, COBIIAIAIOLIEN C TUAMETPOM.

Ha kakoii nuana3zoH 1MH BOJIH MO>KHO HACTPOUTH KOJI1e0aTeNbHbIN KOHTYP, €CIIU €T
MHAYKTUBHOCTH L =2 MI'H, a eMKOoCTh MOKeT MeHAThCs 0T C= 69 n®d no C2 =533 nd?

LMS-mnaTdopma — He mpeycCMOTpeHa

5.1.3. JlaGopaTopHble 3aHATHSA

[IpumepHBIii IepeYeHb TEM

1. JIabopatopnas padota Ne 9 «3yuenue 3akOHOB BpallaTeIbHOTO JBUKEHHS HA MasTHUKE
O6epbekay

2. JlaboparopHas padota Ne 10 «OnbeITHas poBepKa pacrpeaencHus: MakcBeay

3. JIaboparopnast pabota Ne 16 «/3ydyeHue MaruuTHOTO TOJS 3eMITH»

4. Jlaboparopnas padota Ne 28 «OnpezneneHue yAeabHOr0 3apsiia 3JIEKTPOHA METO/I0M
MarHeTpoHa»

5. JlabopaTtopHas padota Nel5. CrokeHHE 2JIEKTPUUECKUX KOJIeOaHMi

6. JlabopaTtopHnas pabota Nel7. M3yuenue 3aTyxaronux dJIeKTPOMAarHUTHBIX KOJIeOaHU

7. JlJabopaTtopHas padota Ne 26. OnpeneneHnre JUIMHBI BOJTHBI CBETA MPH TTOMOIIN KOJIEI]
Hprorona

8. JTabopatopHas padora Ne 29. M3yueHue AupakiIMOHHBIX peuieTok. OnpeneieHne JIIMHbI
CBETOBOM BOJIHBI C TOMOIIBIO AUPPAKIIMOHHON PEIIETKH

LMS-mnatdopma — He perycMOTpeHa

5.2. Onucanme BHCAYAUTOPHBIX KOHTPOJbHO-O0ECHOYHBIX Mep0HpI/lflTl/Iﬁ n  Cpeacrs
TEKYIIEro KOHTPOJIA 1Mo JTUCIHUILVIMHE MOAYJIA

PaznoypoBHeBoe (nudhepeHInpoBaHHOE) 00YUICHHE.

ba3oBbIi

5.2.1. KonrpoJsbHas padora

[TpuMmepHBIil IEpeUeHb TEM

1. DnekTpocratuka. MarHuToCTaTHKA.

IIpumepHble 3ananus

B BepmHax kBajgpara HaXOJATCS OJHOUMEHHBIE 3aps/ibl, BeNuunHa KoTopbix q = 2,0 K. B
LEHTp KBaJipaTa MOMeIleH oTpuarenbubii 3apsan q0. Ctopona kBagpara paBHa d = 10 cm.
Haiitn Moy 3apsna q0, mpu KOTOPOM CUCTEMA 3aps 0B HAXOJUTCS B PABHOBECHUU.

ToueuHslii 3aps +q HAXOAUTCS B LIEHTpe cepruyeckoit moBepxHoctu. Ecnu 3apsa cMecTuTh
U3 1eHTpa cepbl, OCTaBIsAsA €ro BHYTPH HEe, TO OTOK BEKTOPA HAMPSHKEHHOCTH
aNeKTpocTaTuyeckoro mois E yepes moBepxHocTh cepsl ... 1) yMEHbIIUTCS 2)
YBEITUYUTCS 3) HEe U3MEHUTCS

[IpoTOH BieTaeT B INIOCKUI TOPU30HTAIBHO PACIIOJIOKEHHBIM KOHICHCATOP MAPAJUIEIBHO €r0
riacTuHam co ckopocthio VO =1,4-105 m/c. HanpsixennocTs nosis B koHaencarope E = 3,7
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kB/M, uinHa kongencaropa 1= 16 cMm. Bo ckoibpKO pa3 CKOPOCTh MPOTOHA MPH BBUIETE U3
KOHJIeHcaTopa OyeT 0oJbIle ero Ha4aabHONH CKOPOCTH?
LMS-nnaTdopma — He nperycCMOTpeHa

5.2.2. KonTposbHas padora njst o0y4yaommxcsi 3a09H0i (popmbl 00yuenns Ne 1

[IpuMepHBIii IepeyeHs TeM

1. Mexanuka

2. MonekysipHasi pU3HKa ¥ TEPMOTUHAMHKA

3. DneKkTpocTaTuka

4. Marnerusm

[IpumepHbie 3a7aHUS

Hebombi1oe Teno myckaroT CHU3Y BBEPX MO HAKJIOHHOM IMJIOCKOCTH, COCTABIISIONIECH yroi o =
30 ¢ ropuzonTom. KoaddurmeHt tpenus tena o miockocts (= 0,1. Onpeaenuts OTHOIIEHHE
BPEMEHH IT0AbeMa Tella t1 Ko BpeMEHH ero cocKaib3bIBaHMsl t2 10 IEpBOHAYAIBHON TOUKH.

OpauH KuiIorpamMm Bo3ayxa, Haxodsmuiics npu gasineuu P = 106 Ila u temneparype T = 500
K, nzorepmuuecku pacmmpsercs Tak, 4To J1aBjI€eHUE YMEHbIIAeTcs B 4eThIpe pasza. [locie atoro
ra3 aJinadaTHueCcKH CKUMAETCs 10 IEPBOHAYAIIBHOTO 1aBJICHUS, a 3aTEM U300apHUuecKu
BO3BpalllaeTcsl B IepBOHavyalibHOE cocTosiHue. HapucoBath rpaduk nponecca B koopauHaTax P—
V. Onpenenure padoTy, COBEPUICHHYIO Ta30M 32 UKL,

Ucnonp3ys Teopemy ['aycca, HalaAnTe HANPSXKEHHOCTH TMOJIS, CO3/JaBA€MOTO CILUIONTHBIM
MeTaJITM4ecKuM mapoM paauyca R = 10 cm, kak GyHKIIUIO pacCTOSHUS T OT LIEHTpa mapa. 3apss
nrapa paBen q = 33 K. [Toctpoiite rpaduk 3aBucumoctu E =f(1).

LMS-mnatdopma — He perycMOTpeHa

5.2.3. KontpoJbHas padora ajsi 00yyarommuxcst 3a09H0i GopMbl 00yuenust Ne 2

[IpumepHbIil IEpedyeHb TEM

1. MexaHu4eckue u 3JeKTpOMarHuTHele Kojaebanus. CrnosxeHue KoieOaHmii.

2. BonHoBas onrtuka.

3. KBanToBas onTuka.

4. DnemMeHThl KBAaHTOBON MEXaHUKHU.

[IpumepHsIe 3ananus

MarepuanbHasi TOUKa COBEpIIAET FApMOHMUYECKHE KOleOaHusl, ypaBHEHHE KOTOPbIX UMEET
By x = 0,05 sin (2wt + n/4) M. OnpenenuTh nepuoj KojiedaHuii, a TaK)ke MOMEHT BPEMEHU
(6mkaluil K HaYary OTcueTa), B KOTOPhIN MOTEHIIMAIbHAS YHEprus Touku papHa Wp = 1+ 10-
4 JIx, a Bo3Bpamaromas cwiia F=35 10-3 H.

Ha nudpakunonnyro pemerky HopMaibHO K €€ TOBEPXHOCTH MaaeT MapasieibHbIN My40K
cBeTa ¢ 1rHOoM BoHbl 0,5 MxM. [ToMerienHas BOJIM3M peIIeTKH JTUH3a IPOSLUPYET
TU(QPaKIMOHHYIO KapTHHY Ha TUIOCKUH SKpaH, yJaaneHHbIH oT auH3bl Ha L = 1M. PaccTosnue L
MEXly IByMsI MAKCHMyMaMH MHTEHCUBHOCTH IIEPBOTO MOPsAIKa HA 3KpaHe paBHO 20,2 cM.

[Ipu xakoii remneparype T kKuHETHUECKasi SHEPTUS MOJIEKYJIbI ABYX-aTOMHOTO ra3a Oyaer
paBHa SHEpruM POTOHA C JJIUHON BOTHBI A=589 HM?

LMS-mnatdopma — He mperycMOTpeHa

5.2.4. KosutoxkBuym Ne 1
[IpuMepHBIil nepeyeHb TeM
1. Mexanuka. MonekynsipHas ¢pusuka. TepMoguHaMHKa.
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[IpumepHsbIe 3ananus

OcHOBHBIE TIOHATUSI KHHEMATUKU: CUCTEMA OTCUETA, TPAEKTOPUS, IyTh, IEPEMEIICHHUE.
CkopocTb, yCKOPEHHE Tena.

Mowment nnepuuu. Teopema llItelinepa. OcHOBHOE ypaBHEHHE AMHAMUKH BpalaTeIbHOTO
IBUKeHUs ((HOpPMYIHPOBKA, PUCYHOK).

Pa6oTa cuibl. KoHcepBaTHBHBIE M HEKOHCEPBATUBHBIE CHITBL. | padrueckuii cMbICT pabOTHI.
Mo1HoCTh CUIIBIL.

TennoeMKoCTb: yJieiabHasi, MOJISIpHast. 3aBUCUMOCTh TEIJIOEMKOCTH OT BHJIa Ipoliecca (¢
BBIBOJIOM). Y paBHeHue Maiiepa.

@yHKIMS pacnpeesnenns MakcBesuia MOJIEeKyJl H1ealbHOro ra3a o ckopocTsimM. CKOpocTH
TEIIJIOBOTO JBMKCHUS (HanboJsiee BeposiTHAS, CPEIHSSA, CPEAHE - KBAAPATUIHAS).

TepmonnHaMuueckas CUCTEMa B KOHTAKTe ¢ OKPY>KaroIIei cpeoil: pabora ra3a mpu ero
pacimupeHus (+ pacueT paboThl B pa3IUYHbBIX U30IPOLIeccax), TeIionepeaaya, KoIu4ecTBO
ternoThl. [lepBoe Hauano TepmoauHaMukH ((HopMyIHpOBKa).

LMS-mnatdopma — He mpeaycMOTpeHa

5.2.5. KosunokBuym Ne 2

IIprMepHBIii IEpeUYeHb TEM

1. DnekTpoMarHuTHbIE KojieOaHuUs U BOJIHBL. BoHOBast onTuka.

IIpumepHsIe 3ananHus

Buxpesoe anexrpudeckoe noiue. Tok cmemenus. Y pasHeHus Makcseia s
9JIEKTPOMArHUTHOTO TIOJIS B MHTETPAIBHON Gopme.

DnexTpuueckuil konebdaTesbHbIi KOHTYp. CBOOOHBIE JIEKTPOMArHUTHBIE KOJIeOaHUs B
3aKpBITOM KOJ1e0aTeIbHOM KOHTYpe 0e3 akTUBHOTO conportuBieHus. Juddepennuansuoe
ypaBHEHHE COOCTBEHHBIX KOJICOAHMIA U €ro pelieHHe.

CB00OIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHHsI B 3aKPBITOM KoJie0aTeIbHOM KOH-Type 0e3
aKTUBHOTO corpotuBieHus. [lonHas sHeprus cBOOOHBIX AIEKTPO-MATHUTHBIX KOJIEOAHUN 1
B3aMMHOE MPEBpalleHNEe YIHEPT UM 3JEKTPUUECKOTO U MAarHUTHOTO MOJIEH.

WNurtepdepentus. Ycnopus nuaTepdepennnn BoiaH. OneiT FOHTa (pacyeT uH-
TephepeHITMOHHON KapTHHBI).

Hudpakuus. [Ipuanun [roiirenca - ®penens. dudpakuus Openens. Meton 300 OpeHens.
30HHAasl MJIACTUHKA.

Hudpaxuus. [Mpunnun [roiirenca - ®penens. Audpaxius B mapauieabHbIX JIydax Ha
TUGpaKIUOHHON perieTke. IuppakIMOHHbIE CIIEKTPHI.

LMS-mnatdopma — He mpeycMOTpeHa

5.2.6. lomamnss padora Ne 1
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[IpuMepHBIii IepeyeHs TeM

1. MexaHuKa OCTyNaTeIbHOTO U BPalaTeIbHOTO IBUKECHUS

[IpumepHsIe 3ananus

JIBa mapuka oJJMHAKOBOM MaccChl U C OJUHAKOBBIMU PainyCaMH JIBUKYTCS C OJIMHAKOBBIMU
ckopoctsamu. [lepBsiii KaTUTCS, BTOPOM CKONIB3UT. [Ipu yaape o cTeHKy mapuku
ocraHaBiuBaroTcs. Onpenenure, Ipu yaape Kakoro mapa Bbl-JIeJIUTCs 00JIbIle Tea U BO
CKOJIBKO DPas.

Teno nBUKeTCs MPAMOJIMHENHO, TPUYEM IIPOEKLIHS CKOPOCTU 3aBUCUT OT BPEMEHH I10 3aKOHY
Vx =3t2 — 10t + 2 (B M/c). HaiiTu Benn4unHy NpOEKINUN YCKOPEHUs ax U KOOPAUHATY Teja X B
MOMEHT BpeMEHHU t = 3 ¢, €CIIM TEJI0 HAa4yaJlo JBUraThCsl U3 Hayauaa KOOpAUHaT.

BenTtuistop Bpamaercs ¢ wactoroir n0 = 900 06/mun. ITocne BBIKITIOYEHUS, BEHTHUIIATOP,
BpaIlasch paBHO3AMEIJICHHO, ClIeall 10 ocTaHOBKH N=75 00. PaboTa cuit TopMokeHUst A =
44,4 JTx. Halinute MOMEHT UHEPLUH | BEHTUIISITOpA 1 MOMEHT CHJI TOPMOKeHUs M.

LMS-mnaTdopma — He mperycCMOTpeHa

5.2.7. lomamnss padora Ne 2

[IpuMepHBIil epeueHb TeM

1. MKT, tepmonnnamuka

[IpumepHsbIe 3a1aHus

B cocyne oobemom V = 5 1 mpu HOPMAJIBHBIX YCIOBUAX HAXOAUTCS a30T. Onpenennure Maccy
a30Ta B COCYJI€ M KOHLIEHTPALUIO MOJIEKYJI IIPU ATUX YCIOBHSIX.

Cpennsis KBapaTUYHasi CKOPOCTh MOJIEKYJT BogopoJa paBHa [ v kB [ =3x10*3 m/c. Yucno
MOJIEKYJI BOJOPOAA B eAMHUIE 00beMa cocyaa npu aasiaenun P =200 [Ta pasHo ...

Opna TpeTbh MoseKya a3oTa Maccod m = 10 r pacnanachk Ha aToMbl. OpeaeanuTh OJIHOE
ymcsio N yacTHll, HaXOSAIIMUXCS B Tase.

LMS-nnatdopma — He mpeycMOTpeHa

5.2.8. lomamnss padora Ne 3

[IpuMepHBIii IEpeyeHs TeEM

1. DyeKTpOMarHuTHbIE KOJIEOAHUS U BOJHBI

[IpumepHsIe 3ananus

B xonebarensHOM KOHTYpE B HaYaIbHBIM MOMEHT BPEMEHH 3apsi/i Ha KOHJIEHCATOPE
MakcumaieH. HaliTu B kakoi MOMEHT BPEMEHH, BBIPAKEHHBIN B JTOJISIX EPUO/IA, CHJIa TOKA B
KOHTYp€ TOCTUTHET MAKCUMAJIbHOTO 3HAYEHHUS.

1) T/2 2)T/4 3)T/8 4T

B konebarenbHOM KOHTYpE, COCTOSIIEM U3 KaTylIKu HHIyKTUBHOCTH L=10 I'H,
koHneHcaropa C = 10 Mx® u conporusienus R = 10 OM nporcxoaaT 3aTyXxaromme Koiedanusl.
Uemy paBHO BpeMsl peakcalii B CEKyHaax?

Karymixa nayktuBHocThio 31 MI'H npucoeuHseTcs K IIOCKOMY NapajuieIbHOMY
KOHJICHCATOPY C IJIOMIAAbI0 KaXKI0M MIacTUHbI 20 CM2 U pacCTOSTHUEM MEXAY HUMU | cM.
Onpenenure JUAIEKTPUYECKYIO IPOHULAEMOCTD CPEJIbl, 3aIOIHSIOIEH TPOCTPAHCTBO MEXK Y
IUTACTUHAMMU, €CIIU aMIUIMTYJ1a CHJIBI TOKA B KOHTYype paBHa 0,2 MA, aMIUIMTya HaIIPSHKEHUS
paBHa 10 B.

LMS-nnatdopma — He npeycMOTpeHa
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5.2.9. PacueTrnas padora

[IpuMepHBIii IepeyeHs TeEM

1. TepmoanHaMuKa.

2. DneKTpocTaTuka

3. Marnetusm

[IpumepHbIe 3a7aHUS

B BepumHax kBajpaTa HaXOJATCA OAHOUMEHHBIE 3aps/ibl, BeIMYUHA KOTOpbIX q = 2,0 K. B
LEHTp KBaJparTa rnomeieH orpunarensusiii 3apsan q0. Cropona kBaapara pasHa d = 10 cm.
Haiitn monyns 3apsna q0, npu KOTOPOM CHCTEMA 3apsiiOoB HAXOAUTCS B PABHOBECHH.

[IpoToH u anbda — yacTula BIETAIOT B OTHOPOHOE MAarHUTHOE I10JI€ MIEPIICHIUKYIISIPHO €T
JMHUSIM MarHUTHOW MHAYKIMU. BO CKOJIBKO pa3 pa3auyaroTcs pajgnychl OKPYKHOCTEH, 110
KOTOPBIM JIBMKYTCSl 3TU YaCTUILIbI, €CJIU Y HUX OJIMHAKOBAa KMHETUYECKas SHeprus? 3apsj
anb@a-yacTuibl ql B 1Ba pa3a 60sblle 3apsaa MpoToHa q2, a Macca ajbga-yacTuipl ml B
YyeTbIpe pa3a 00J1bllle MacChl IPOTOHA M2

B xoHTYype, nmeromeM Gopmy KBaapara co CTOPOHOHM a = 8 ¢M, IUPKYIUPYET TOK cuiion | =
6,0 A. Onpenenure MHAYKIUIO MarHUTHOTO TIOJISI B IGHTPE KBaJipara.

beckoHeYHO AMHHBINA NPSIMON IPOBOAHMUK, 110 KOTOpOoMy TedeT ToK I = 5,0A, cornyt nox
OpsMBIM yriioM. HaliTh HHAYKIIMIO MarHUTHOTO 1oJist Ha paccTosHuu d = 10 cM OT BepIIMHBI
yIia B TOUKaX, JIXKAIMX Ha OMCCEKTpHCEe MPSMOro yria (Touka A) M Ha MPOJOKEHUH OTHOM
u3 ctopoH (Touka C).

WneanbHbIi IByXaTOMHBIN Ta3 coBepaeT nuki Kapuo. [Ipn annabatndeckom pacimpeHnn
TeMIlepaTypa raza ymeHbinaercs B 2,5 pasa. M3o0pas3ure muki B koopauHatax (P,V).
Paccuwmrarite KII/] nukia.

LMS-mnaTdopma — He mperycCMOTpeHa
IIpoaBuHYTHI

5.2.1. KouTpoabHas paGora

[IpuMepHBIii TepeyeHp TeEM

1. 3nexkTpocrarrka. MarHuTHOE MoOJIE.

[IpumepHsbIe 3a1aHus

Ha nByX 0AMHAKOBBIX KaIUIsIX BOJbI HAXOAUTCS MO OAHOMY OTPULIATEIILHOMY 3JIEMEHTAPHOMY
3apsany (e = 1,610 B -19 crenenu Ki). Dnekrpudeckast moctossHHas paBHa k =9-10 B 9 crenenu
H-M2/Kn2, rpaButanmionnas nocrosiaaast G = 6,7-10 8 -11 H-m2/kr2. Ecnu cuna
3JIEKTPUUYECKOTO OTTAJIKUBAHUS Kalellb YPAaBHOBEIIMBAET CUITy MX B3aUMHOTO TATOTEHHUS, TO
Macca Karuld paBHa ... KT.

[IpucoennHeHHBIN K HICTOYHUKY TOKA IUIOCKUI KOHAECHCATOp UMeeT 3Hepruto W. Ecin Mexay
00KJIaZIOK KOHJIEHCATOPa MOMECTUTD JUAIEKTPHUK C AUAIEKTPUUYECKOM MPOHUIIAEMOCTBIO €, TO
SHEPrusl JEKTPUUECKOro MOJIsi CTAaHEeT paBHOM.... OTBeT 00oCHYITe.

)W 2) eW 3) (e-HW 4) W/e

B ogHopogHoM mMarHuTHOM mosie ¢ uHaykuuen B =2 Tn aBuxkercs a-yactuua. Tpaektopus
ee JIBIDKEHUS TPeICTaBIsIeT coO00i BUHTOBYIO JIMHUIO ¢ pajnycoM R =2 cM u marom BuHTa h =
6 cM. Ilog kakuM yrjiaoM o yacTula BieTela B MarHuTHoe noje? OnpenesnnTs KHHETUYECKYIO
SHEPTUIO O-YaCTHIIBI.

LMS-mmatdopma — He mperycCMOTpeHa

5.2.2. KouTtpo/bHas padora ajs1 o0y4yarommxcsi 3a09H0i (popmbl 00yuennst Ne 1
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[IpuMepHBIii IepeyeHs TeM
[IpumepHsIe 3anaHus
LMS-nnaTdopma — He nperycCMOTpeHa

5.2.3. KouTposbHas padora njst o0yqyaomuxcsi 3a09H0i (popmbl 00yuenuns Ne 2
[IpuMepHBIii IepeyeHs TeM
IIpumepHsIe 3ananus
LMS-mnatdopma — He mpeaycMOTpeHa

5.2.4. KosunokBuym Ne 1

[IpuMepHBIii IEpeyeHs TeM

1. Mexanuka. MonekymsipHast pu3rka U TepMOJUHAMUKA

[IpumepHsIe 3ananus

Mexanunueckoe nBuxkenue. Cucrema orcuera. MarepuanpHas Touka. Kunema-tuka
MaTepuaibHON TOYKU: ONpE/IeNIEHNE BEIUYUH, YPaBHEHHSI KHHEMAaTUKH, KJlacCU(UKALIUs
JBYKCHUM MaTEPUAIILHOU TOYKH, B 3aBUCUMOCTH OT BUJa TPACKTOPUH, 3aKOHA U3MEHCHMS
CKOPOCTH H T.J.

3aKOH COXpaHEHMs UMITyJIbCA: BHEITHUE U BHYTPEHHUE CUJIbI, 3AMKHYTOCTh MEXaHUYECKON
CHCTEMBI, 3aKOH coXpaHeHHs uMmnyibca. CoynapeHus Tes. AOCOIIOTHO YIIpyroe U abCoItOTHO
HEyIpyroe coyaapeHus (C BHIBOJIOM).

AGcomoTHO TBEpAOE Tesl0. MOMEHT HHEPLIMM MaTepUAIbHON TOUKH. MOMEHT HHEPLMH TeNa
OTHOCHUTCIIBHO OCH BpalllCHUSA. Pacuer momMeHTa HWHCPUUHU OJ-HOPOJHOI'0 JUCKA OTHOCUTCIBHO
ocH, TPOXOAIIEH yepe3 ero nueHtp macc. Teopema IllteitHepa.

[Tonsitue pynkuuu pacnpeaeneaus. yHkus pacrpeaeaeHns MakcBesia MOJeKyJ
UJCAIbHOTO ra3a o KUHETU4eCKuM sHepruaM. OyHkuus pacnpenenenus Makcpesia —
bonpnmana.

Bropoe nauano TepmoauHaMuku. Pasnuunbie GopMyIupoBKH BTOPOTro Havyasia
TEPMOJUHAMUKH.

OO6paTtumble 1 HEOOpAaTUMBIE MPOLIECCHI, KPYTOBBIE U HEKPYToBbIE IIpouecchl Pabora raza npu
ero pacupenuu. Konnuectso Temnotsl. TemnoeMkocTs. [lepBoe Hauano TepMOAMHAMUKH.

LMS-mnaTdopma — He mperycCMOTpeHa

5.2.5. KosutoxkBuym Ne 2

[IpuMepHBIil TepeyeHs TeM

1. DnexTpoMarHuTHbIE KoJieOaHus U BOJIHBI. BoigHOBas onTHKA.

[IpumepHbIe 3a1aHUS

3aryxaromue 3JIeKTPOMarHUTHbIE KoJleOaHus B KOJ1e0aTeIbHOM KOHTYpe (HOITy4YuTh AUd.
ypaBHEHHME, 3alKcaTh PelIeHUe, MOSCHUTh BCE BEIMYMHBI, BXO/SIINE B ypaBHEHUE KOIeOaHUH, 1
XapakTepu3ylolue KojaedaTenbHble Mpolecchl B KOHTYype). [TocTpouTts rpaduk uaMeHeHus
3apsiia Ha KOHJEHCATOopE.

BbIHyX1€HHBIE 3JIEKTPOMATrHUTHBIE KOJIeOaHUs (yCTAaHOBUBILUICS PEXKUM),
muddepeHnranbHOe ypaBHEHHE U €T0 pelieHue. SIBjIeHne pesoHanca (onpeaeeHue,
pe30HaHCHbIE KPUBBIE, PE30HAHCHAS YacTOTa, BIUsHUE Ko dullneHTa 3aTyXaHus).
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CrnoxeHne rapMOHMYECKUX KOJIEOaHU OJHOTO HAIIPABICHHS C OJJUHAKOBBIMU YaCTOTAMH, C
[IPUMEHEHUEM BEKTOPHOM AMarpaMMBl.

Hudpaxius Openenst Ha IpUMepe CBETOBBIX BOJH. PacueT qudpakiimoOHHON KapTUHBI TIPU
TUGPAKIUY Ha KPYTJIIOM OTBEPCTUH U KPYTJIOM JTUCKE.

Judpaxius ceetoBbix BosH. [Tpunuun [toiirenca, npunnun ['toiirenca — @penens. Metox
30H @peHenst (CyTh METO/1a, pacueT FreOMETPUYECKHUX MapaMeTPOB 30H, PacyeT aMILTUTYAbI U
MHTEHCUBHOCTH BOJIHBI ITPH MTOJHOCTBIO OTKPBITOM (DPOHTE).

WuTepdepeHIys CBETOBBIX BOJH B TOHKHX IUIeHKaX. [losiochl paBHOrO HakiIoOHa (ONTHYECKast
cXeMma, pacyeT ONTUYECKON pa3HOCTHU X0/1a B OTPAKEHHOM CBETE), YCIOBUS HAOIIOICHHS
MakKcUMyMa U MMHUMYyMa.

WuTepdepenims cBeToBbIX BoJH. [loHsTHE KOrepeHTHOCTH BOJH. [lomydyenne KorepeHTHbIX
BosiH. OneIT FOHTa (ONTHYECKas cxema, pacdyeT HHTep(PEePeHIIMOHHON KapTHHBI).

LMS-mnatdopma — He mpeycMOTpeHa

5.2.6. lomamnss padora Ne 1

[IpuMepHBIii IepeyeHs TeM

1. MexaHuKa OCTyNaTeIbHOTO U BPallaTeIbHOTO IBUKECHUS

[IpumepHsbIe 3ananHus

J1Ba rpy3a maccamu m = 300 1 cBs3aHbI HUTHIO, IEPEKUHYTON Yepe3 HeMmoABMKHBIN Ook. Ha
OJIMH U3 IPYy30B MOJI0KEH Meperpy3ok Mmaccoit Am = 20 r. Onpeaenuts cuiny P naBnenus
neperpys3ka Ha rpy3 Ipu JIBUKEHUU CUCTEMBI. biok

CUMTaTh HEBECOMBIM, & HUTh HEPACTSKUMOM.

[nnuHapuyeckoe TENo )KEeCTKO 3aKPEIIEHO Ha TOPU30HTAIBLHON ocH paauyca r = 8 mm. Ha
0Cbh HAMOTAaH LIHYP, K KOHILy KOTOPOIr'o IPUKpPEIIEH rpy3 Maccoil m = 2,0 kr. Cucrema u3
COCTOSIHUS MIOKOSI IPUBOJUTCS BO BpallleHUE O] AEWCTBUEM OITyCKAIOILErocs Ipys3a.
Omnpenenyte MOMEHT UHEPLIMH TENA, €CITU IPy3 B TeueHue t = 12 ¢ omyckaercst Ha paccrostHue h
=1 m.. Cusoii TpeHusE MOXKHO TpeHeOpeYb.

JBe rupu maccamu m1 =3 1 m2 = 7 Kr BUCAT Ha KOHIIaX HUTH, IEPEKUHYTOHN Yepe3
HeBeCOMBIH OJ10K. [1epBast rupst HaXOAUTCS HA 2 M HIDKE BTOPOM. [ Mpu MpUX0oIAT B IBHIKCHHE
0e3 HauaabHOU CKOpOCTH. Uepes Kakoe BpeMsi t OHU OKaKyTCsl Ha OJIHOH BbICOTE?

LMS-natdopma — He npeycMOTpeHa

5.2.7. lomamnsisa padora Ne 2

[IpumepHbIil IEpedYeHb TEM

1. MKT, tepmMoauHamMuka

[TpumepHbIe 3a1aHus

bannon conepxut kucnopona ( M = 0,032kr/mons) npu napnenuu P =2 Mlla. Ecnu cpennsis
KUHETUYeCKasi SHEPTUs [TOCTYNATEIbHOTO ABMKEHUS MOJIEKYJIbl KUCI0poJaa paBHa 6,21x10-21
JIk, TO TJIOTHOCTH Ta3a paBHA ... KI/M3.

KaxkoBo naBieHne Bo3ayxa B IIaxTe Ha TITyOuHe h = 1 KM 110 CpaBHEHHIO C JIaBJICHUEM Ha
noBepxHocty 3emun PO, eciiu cuntath, 4TO TeMIiepaTypa 1o BCei BHICOTE IMOCTOSTHHAS U paBHA t
=22°C, a yckopeHue CBOOOIHOTO MaJICHUSI HE 3aBUCHUT OT BBICOTHI? [laBieHue Bo3myxa y
noBepxHocty 3emiu paBHo PO = 10511a.

Ecnu KII/] nuxna Kapuo pasen 60%, To TemnepaTypa HarpeBaTels OOJbIIIe TEMIEPaTyphl
XOJIOAWJIBHUKA B ....... pas.

LMS-matdopma — He perycMOTpeHa
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5.2.8. lomamnss padora Ne 3

[IpumepHBIii IepeyeHb TEM

1. DneKTpoMarHuTHbIE KOJI€OAHUS U BOJIHBI.

[TpumepHBbIe 3a1aHus

B xone6arenbHOM KOHTYpE, COCTOSIIEM U3 KaTyIIKu HHAYKTUBHOCTH L=10 I'H,
koHneHcaropa C = 10 Mx® u conporusienus R = 10 OM nporcxoaaT 3aTyXxaromme Koieoanusl.
Uemy paBHO BpeMsl peakcalii B CEKyHaax?

Ha pucynke nox Homepamu 1, 3 ykazaHbl BEKTOPBI CKOPOCTH , a ITOJ HOMepamu 2, 4 —
BEKTOPHI YMOBa-IIOMHTHHTAa MIOCKOM 3JIEKTPOMAarHMTHOM BOJIHBI. Ha KakKuMX pUCYHKax BEKTOpa
U BOJIHBI PacroioxkeHsl B miockoctu X0z? BeiOop nosicuure.

1 2 3 4
z =z Z =
0 4 0 0 0 S
X X X K

B MOMEHT BpeMeHM KOHJEHCATOP MICATBHOTO JIEKTPUUYECKOTO KOJIeOATEIbHOTO KOHTYpa
3apsKAlOT /10 aMIUIUTYTHOTO 3HAUYEHHUS , [10CJI€ YeTr0 KOHTYP MPEIOCTABIIAIOT caMOMy cebe.
OTHOIICHWE SHEPTUU MAarHUTHOTO TOJIsI KOJIEOATEIhHOTO KOHTYpPa K SHEPTHH €T0
JEKTPUYECKOTO OIS JIIsl MOMeHTa BpeMmenu t = T/8 paBHo...

LMS-mnaTdopma — He mperycCMOTpeHa

5.2.9. PacueTrHas padorta

[IpuMepHBIii TIepeyeHp TeEM

1. DnexkTpocratika U MarHETU3M

[TpumepHbIe 3a1aHus

B BepmmHax kBajpara HaXOASATCS OAHOMMEHHBIE 3apsbl, BennuuHa KoTopbix q = 2,0 HKi. B
IEHTP KBaJIpaTa rnomelieH orpumarensusiii 3apsn q0. Cropona kBaapara pasHa d = 10 cm.
Haiitu monyns 3apsaa q0, npu KOTOPOM cUCTEMA 3apsi0B HAXOAUTCS B PABHOBECHH.

[TpoToH 1 anba—vacTua BIETAIOT B OAHOPOJAHOE MAarHUTHOE T0JI€ IEPIICHANKYJISIPHO €T0
JVHUSIM MarHUTHOW MHAYKLIMU. BO CKOJIBKO pa3 pa3auyaroTcs pajnychl OKPYKHOCTEH, 110
KOTOPBIM JIBUKYTCSI 3TH YaCTHIIbI, €CJIM Y HUX OJIMHAKOBAa KMHETUYecKas sHeprus? 3apsj
anb(a-yacTuibl ql B 1Ba pa3a 60sblle 3apsaa NpoToHa q2, a Macca ajbga-yacTuipl ml B
YyeTbIpe pa3a 0oJbllie Macchl IPOTOHA M2.

[To kOHTYpY B BU/I€ paBHOCTOPOHHETO TpeyroiabHuKa uaet Tok [ =30 A. JlnuHa a cTopoHbI
TpeyrojbHuKa paBHa 20 cM. OnpeenuTs MarHUTHYIO HHAYKIKIO B B Touke nepeceueHus
BBICOT.

LMS-matdopma — He perycCMOTpeHa

5.3. Onucanne KOHTPOJIbHO-OLCHOYHBIX MEPONPUATHII MPOMEKYTOYHOI0 KOHTPOJIS 110
AUCHUIINHE MOTYJIS
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5.3.1. 3auer
CHucok mpUMEepHBIX BOIIPOCOB

1. DnexTpoMarHuTHbBIE KOJIEOaHUsI

2. qudpakiusi CBETOBBIX BOJIH

3. UnTepdepenmus
4. ®orodddext
5. DHeprus, UMIyJbC, Macca (OTOHOB

6. 'mnoresa ne bpoiinsa. KopnyckyisspHO-BOJIHOBOM Ayajau3M YacTHULL

7. CoOTHOIIIEHUE HEOMPeeICHHOCTEH

LMS-mnatdopma — He mpeaycMOTpeHa

5.3.2. Dk3ameH

Crnucok mpuMeEpPHBIX BOMPOCOB

0 N N L AW~

. Pactipenenenua Maxkcsesuia u bonsumana
. [lepBoe HayaJ10 TEPMOAMHAMUKHI

. [lorenunan PaboTa no nepemernienuo 3apsaia

. Kunemaruka BpamaTenbHOTO JIBUKEHUS TBEPJIOrO TEa
. JIunamuka BpamaTeabHOTO JIBUKEHUS TBEPJIOrO Tela

. DHTpOMHUS W BTOPOE HAYAJIO TEPMOJIMHAMHUKHY . TemIOBbIE IBUTATENN
. DnekTpuueckoe noJie B Bakyyme. 3akoH Kynona. HanpsikeHHOCTD most

. DnexkTpoeMKkocTh. KoHeHCcaTOpbl. DHEPTHS JEKTpUUYEcKoro noss. [Inockuil koHaeHcaTop

9. Unaykuust MarHuTHOTO moJis. PacyeT MarHuTHBIX nosiei. [IpuHiun cynepno3uiun

10. Cuna Amnepa, cuna JlopeHiia. MarHUTHbII MOMEHT
LMS-nnardopma

1. https://exam].urfu.ru/course/view.php?1d=907

5.4 CopepxaHue KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIHUTATEIbHOM 1eATeTbHOCTH

Hanpagnenue Bun Texnonorus KoMIeTeH Pesynprar KouTtpoJsbHo-
BOCIUTATEJIbHOM | BOCHMTATEIbHOW | BOCHMTATEIbHOU st bl OLICHOYHBbIE
JESTEIIBHOCTH JESTEIHOCTH JESTEIIBHOCTH o0yueHus MeponpusTHS
[Ipodeccuonanbu | yuebHO- Texnonorus YK-1 3-10 Homamrnsist pabota
0€ BOCIIUTaHHE HUCCIEN0BAaTENbCK | aHamu3a I1-8 Ne 1
asl, Hay4HO- o0pa3oBaTeNbHbIX -7 Jomamnss pabora
HCCIIE0BATEIbCK | 3aa4 Ne 2
ast Jlomamnss pabora
1[eJICHaNpaBJIeHHA No 3
a1 paboTa ¢ 3auer
uHbopMaruen KomnokBuym Ne 1
ISt KommoxkBuym Ne 2
UCIIOJIb30BaHUS B KonrtponbsHas
IIPaAKTUYECKUX pabora
LEeIAX KoHnTposnbsHas
pabora st
oOyyJaronuxcs

3a049HOMN (HOPMBI
o0yueHust Ne 1
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KoHTpoibHas
pabora st
o0yyaromuxcs
3a04HOHN (OPMBI
o0OyueHns Ne 2
JlaGoparopHbie
3aHITHS

Jlexumm
[IpakTrueckue/cem
WHAPCKUE 3aHITUS
PacuerHas pabora
DK3aMeH
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