[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NucTuTyT ecTecTBO3HAHUS
Kadenpa sxonoruu u npupoaonoib3oBaHus

YTBEPX/AIO:
JIMpEKTON MHCTHTYTA

E. B. CKpunnaukoBa
«21» anBapsa 2021 r.

PABOYAS ITPOT'PAMMA

o aucuurivnae b1.5.20 ®uzuka
Hampasnenue noaroroBku/crenuanbHOCTh: 05.03.06 - Dxomorust 1 mpupoa0NOIb30BaHNE
[Tpoduns/HanpaBaeHHOCTH/CIEMATU3ALIKA: DKOIOTHYECcKast 0€30MacHOCTh
YpoBeHb BhICIIET0 00pa3oBaHus: OakaJaBpuaT
KBanudukauus: bakanasp

rox Habopa: 2020

Tam6o0B, 2021



ABTOp NMpOrpamMmsbi:
Kanmunar ¢pusnko-mMaTeMaTndecKux HayK, MOIeHT SIkoBieB Anekceit BiaaumupoBuy

Pabouas mporpamma cocrapiena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noaroroBku 05.03.06 -
DKOJIOTHSI ¥ IPUPOJIONIOIb30BaHue (YpOBEHb OakanaBpuara) (mpuka3 MUHUCTEpPCTBA 00pa30BaHMs U HAyKH
P® ot «11» aBrycra 2016 . Ne 998).

Pabouas mporpamma mpuHsTa Ha 3acenanuu Kadeapbl 3KOJIOTHH M MPUPOIOTIONB30BaHUS «25» aeKadps
2020 . ITpotokomn Ne 6

Paccmorpena u oqoOpeHa Ha 3acenanun YueHoro coBeta MHCTUTYyTa ectecTBo3HaHus, [IpoTokonm ot «21»
sHBaps 2021 . Ne 5.



COIEPXAHUE

B (5011708 BB 12 2 001 02 (0300200 00711 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT OAKATABPA. ... uveenttintt et et e et e e e ee e e iee e eaeeeteeaeeaeenns 6

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 6

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 13
. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 20
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 21
. MarepuanbHO-TeXHUYECKOe obecrievueHue JICIIUTUTAHBI, MpOTrpaMMHOE obecrieveHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 22



1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-2 Bmanenue 0a30BbIMH 3HAHUAMH (YHIAMEHTAJIBHBIX pPa3leyioB (DU3WKH, XUMHUH W OHUOJIOTHU B
o0beMe, HeOOXOAMMOM 1T OCBOCHUS (PU3NYECKUX, XUMHUYECKUX U OMOJIOTHYECKUX OCHOB B JKOJIOTHH U
MIPUPOIOTIONB30BAHMS;, METOJAMH XWMHUYECKOTO aHaJn3a, 3HAaHUSMH O COBPEMEHHBIX ITUHAMHYECKUX
mporieccax B MpUPoJE M TexHochepe, O COCTOSHUM Teocdep 3eMIIH, SKOJIOTHH U IBOJIOIUN OHOChEpHI,
100aTbHBIX YKOJIOTHYECKHUX MpobIemMax, METOAaMH OTOOpa M aHAIM3a T€OJOTHYECKUX U OMOIOTHYECKHUX
mpo0, a Tak)Ke HaBBIKAMH HIACHTU(GUKAIIMK W OMUCAHUS OMOJOTHYECKOTO pa3zHOoOOpaswsi, €ro OICHKH
COBPEMEHHBIMH METOJaMU KOJTUYSCTBEHHON 00pabO0TKH MHGOpMAIHH

1.2 Buns! u 3a1a4u IpoeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- KOHTPOJIbHO-PEBU3NOHHAS

- IOAroTOBKa ANOKYMCHTALUW JI DKOJIOTUYECKOM OKCIICPTU3bI PA3JIMYHBIX BHUIAOB IMPOCKTHOTO

aHaJIM3a

- y4aCTuc B KOHTpOHI:HO-peBI/I?)I/IOHHOﬁ ACATCIIBHOCTH, 3KOJIOTHYCCKOM ayJHUTC, 3KOJIOIMYCCKOM
HOPMUPOBAHUU U SKOJIOTHYCCKOM KOHTPOJIC COCTOSHUA oxcpyncaromeﬁ CpCabl

- NIPOU3BOACTBEHHBIN DKOJIOTMYECKUN KOHTPOJIb B OpraHU3aLMsIX

- KOHTPOJIb MEJIHOPATUBHOTO COCTOSHUSI W 0O0€CleYeHHe PEerylIupOBaHUsS BOIHO-BO3AYIIHOTO
peXHMMa METHOPATUBHBIX 3€METTh

- TIPOBEJICHHE

OKPY’KaIOIyI0 CpeAy Pa3HbIX BUAOB XO3IHCTBEHHOU NEATEIbHOCTH
- Hay4YHO-HCCIIeZI0BaTeNIbCKas

WHXCHEPHO-IKOJIOTUYECKUX HWCCIEAOBAHMM JJI1  OLIGHKHM BO3JCHCTBUS Ha

- y4yacTue B IIPOBEJICHUH HAYyYHBIX MCCIIEOBAaHUI B OOIACTH SKOJIOTHHU, OXPAaHbl IPUPOABI M HHBIX

HayK o0 OKpyXaromei cpee,
ACATCIIbHOCTD
- TIpOBeJICHHE JTa00OPATOPHBIX UCCIICAOBAHHIA

B OpraHu3anusix,

- ocylIecTBiIeHne cOopa 1 NepBUYHON 00pabOTKN MaTepraa

- Y4aCTUC B IIOJICBBIX HATYPHBIX UCCIICAOBAHUAX

OCYILECTBIAIONUX 00pa3oBaTeNbHYIO

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMHUPOBAHBI CIICAYIOIINE

KOMIICTCHIINU

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH TIPOo(heCCHOHATBLHOTO
JIeHCTBHS

3HaHUSA U YMEHHsI, HEOOXOAUMBIC TSI JOPMUPOBAHS
TPYJOBOTO JICHCTBHS / KOMITETCHIINU

OIIK-2 Bnanenue
0a30BBIMY 3HAHUSIMU
(yHIaMEHTAITLHBIX
pa3aeioB PU3UKU, XUMUU H
OuoJIoruu B 00bEME,
HEOOXOIMMOM st
0CBOCHHS (PU3UUECKHUX,
XUMHYECKHX U
OHOJIOTHYECKUX OCHOB B
SKOJIOTUH U
MIPUPOJIOTIONIE30BAHUS;
METOAAMU XUMHUUECKOTO
aHaJn3a, 3HAHUSIMH O
COBpPEMEHHBIX
JUHAMHYECKUX MPOIECCax B

3HAeT ¥ IOHUMACT:

- OCHOBHBIE (PM3UUECKHUE SBICHHUS;
- (yHzaMeHTaJbHbIC TOHSITUS, 3aKOHBI
KJIACCUYECKOH U COBPEMEHHOH (pr3nKu;

n TCOpHUU

YMmeeT (crocoOeH MPOAeMOHCTPUPOBATH):




npupozne u TexHocdepe, o
cocTosiHMH reocdep 3emiy,
9KOJIOTUH U 3BOJIIOLIUH
ounocdepsl, IOOATEHBIX
9KOJIOTHUECKUX MTpodIeMax,
MeToIaMu 0TOopa u
aHaJIM3a reoJIOTHYCCKUX U
Ouonormueckux npoo, a
TaKKe HaBBIKAMU
UICHTU(HUKALIH 1
OTMCaHUsl OMOJIOTHYECKOTO
pa3Ho00pa3wsl, ero OlEeHKU
COBPEMEHHBIMH METO/IaMH
KOJIMYECTBEHHON 00paboTKH
nHPOPMaITUH

- BBIICIATL KOHKPCTHOC (bPIBI/I‘leCKOC COACPIKAaHNUC B

MPUKIIAIHBIX 3aJadax 6y)1ymel71 JCATCIIBHOCTH,

Bnageer:

- HaBBbIKaMHU  HCIIOJIB30BaHHA OCHOBHBIX
06pa60TKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX.

pucMoB

1.4 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-2 Brnagenue 6a30BbIMH 3HAHUSAMH (yHAAMEHTAIBHBIX Pa3leNoB (PU3NKH, XUMUH U
Oouomoru B o00beMe, HEOOXOAMMOM JUISI OCBOCHHS (U3NYECKHX, XMUMHUYECKHX U
OMOJIOTUYECKUX OCHOB B SKOJOTMH M IPUPONOINOJIB30BAHHS;, METOJAMH XMMHUYECKOTO

aHalu3a,

SHaHUSIMU O COBPCMCHHLBIX JTUHAMHUYCCKHX MpoLeCCax B TIPUPOAC U

texHocepe, o coctosHuM Teochep 3emiu, DKOJIOTMH U SBOIIONHUUA OUOCHEPHI,
100aTBHBIX 3KOJIOTHUECKUX MpolieMax, MEeTolaMu 0TOOpa U aHajIHu3a Te0JOTHYECKUX U
OMONIOTHYECKHX MPO0, a TAaKKe HAaBBIKAMU UACHTU(PHUKAIIMY U OMTUCAHUS OHOJIOTUYECKOTO
pa3HooOpa3usi, €ro OLEHKH COBPEMEHHBIMH METOAAMU KOJMUYECTBEHHOH 00pabOTKU

uHpOpMaLUU

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma oOydeHus

Ounas
(cemectp)

112(3(4]|5]6

1 |AnanranimorHas
JUCIUIUINHA JJTS
WHBAJIUIOB U JIHI] C
OB3
"buonoBpexacHus"

+

2 |Bruomorust

W

BI/IOHOBpC)K}_ICHI/IH

4 |TIpakTHka o

MOy YEHHUIO
MEPBUYHBIX
podecCHOHATBHBIX
YMEHUI U HAaBBIKOB, B
TOM YHCIIE
MIEPBUYHBIX YMEHUH U
HABBIKOB
HayYHO-HCCIIeI0BaTEN
bCKOH I€SATEIbHOCTU

5|Yuenue o chepax
3emm

6 [ Xumns

7| Xumust u pusnuka
OKpY>Karollen cpesibl

8 | Oxonmornueckas
(husuonorus




9|3KOJ'IOFI/I$I | + | + | + | |

2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:

JuctuminHa «Pu3uKay OTHOCHTCA K 0a30Boi yactu yuebHoro miaana OIl mo HampaBieHUIO MOATOTOBKH

05.03.06 - Dxonorus U NPUPOAOIIOIb30BAHUE.

HucuumnnHa «Pusnka» uzydaercs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM ITUCIUTUIHHEL: 4 3.¢€.

Oumnas: 4 3.¢.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

Oo0mast Tpy10éMKOCTb TUCHHUILIHHBI 144
KonrakTHast pabora 48
Jlexuuu (Jlexuum) 16
JlaGoparopnsie (J1ab. pab.) 32
CamocrositensHas padota (CP) 60
OK3aMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
1 cemectp
1 Knaccuueckas CobecenoBaHnue;
MeXaHUKa. >l a6 OTYET 110
1a00paTOpHBIM
paboram
2 MounekyinsapHas OTUeT 110
¢dusnka. 214 |6 1a00paToOpHBIM
paboram
3 TepmoguHamuka. CobecenoBaHue;
OTYET 110
2 1416 MPATKUIECKUM
paboram;
TecTtupoBanue
4 DNIEMEHTHI Pedepar
MEXaHUKHU 2 | 4 6
SKUIKOCTEM.
5 OnexTpocTaThKa Omnpoc; otuer no
214 |6 1a00paToOpHBIM
paboram
6 [TocTostHHBINM TOK OTYET IO
2 1416 1a00paTOPHBIM
paboram




7 MarueTtusm. OTYET I10
112 |6 1a00paToOpHBIM
paboram
8 Ormruka. CobecenoBaHue;
1 > | 6 OTYET 110
1a00paTOPHBIM
paboram
9 BHGMGHTBE 1 ) 6
KBaHTOBOW TEOpPUHU.
10 OCHOBBI aTOMHOH U 1 ) 6 TecTtupoBaHue
SIIepHOMN (QU3HKHU.

Tema 1. Knaccuueckas mexanuka. (OIIK-2)
Jlexknus.
Mecto ¢u3uku B cucteMe Hayk o mpupozae. IIpocTpaHcTBO M BpeMsi Kak (POpMBI CyIIECTBOBAHUS
IOBUKyLIeicss MaTepuu. OTHOCUTENBHOCTD ABMKEHUA. DOpMBI onucaHus JBUKEHHUS MaTepUalbHON TOUKH.
Ilepemenienue, CKOpOCTh, yCKOpeHHE. TaHreHIIMaIbHOE U HOpMaJIbHOE yCKOpeHMsl. KuHemarnka IBHKEHUS
10 KPUBOJIMHEWHON TPAEKTOPUHU. [IBHKEHUE 110 OKPYKHOCTH. YITIOBask CKOPOCTh, YINIOBOE YCKOPEHHUE.

3akonsl HproroHa. Macca, cuiia. YpaBHeHus JBukeHUs. DPyHIaMEHTalbHbIE B3aUMOJEHCTBUS B NIPUPOJIE.
3akoH BcemMupHoro taroreHus. Cuia Tspkectu. Bec tena. Cuna ynpyroctu. Cuiia TpeHHUS.

Ilonstue 3aMkHyTOH cucTeMbl. MMmynbc marepualbHOM TOYKH, CUCTEMBI MAaTEpHUAJIbHBIX TOYEK. 3aKOH
coxpaHeHus: umnynbca. KuHernyeckas sHeprus MarepuajibHON Touku. [loTeHnnanbHas 3HEPIUsl CUCTEMBI
B3aMMOZAEHUCTBYIOINX Tell. KOHCEepBaTUBHBIE CUIIbL. 3AKOH COXPAHEHMSI U N3MEHEHUS DHEPIMH B MEXAHHKE.

MomeHnT mHepuuu TBepaoro tena. Kunernueckas sHeprust Bpamaromierocsi tena. OCHOBHOE ypaBHEHHE
JUHAMHKY BPalaTeIbHOTO JBUKECHHUS.

KoneGarenpHoe nBIKEeHNE. YpaBHEHNE CBOOOTHBIX KOJICOAHUH.
JlabopaTropHbie padoThbI.
1 Pacuer u u3aMepeHne CKOpOCTH IIapa, CKaThIBAIOIIETOCS 110 HAKIIOHHOMY JKeI00y.
2 IIpoBepka ycrnoBHUsl paBHOBECHS TEJIa, UMEIOIIETO OCh BPAIICHUSI.
3 M3MepeHue KI1 HAKJIOHHOM MJIOCKOCTH.

4 OrmpeneneHre HaYaaIbHOW CKOPOCTH, JAIBHOCTH TI0JIETa U BBICOTHI MOIbeMa CHapsAa MPH CTPEb0e
noj yriom 45.

5 N3yueHue 3aK0Ha COXpaHEHUSI MEXaHUYECKOU SHEPIUM.

6 Ormpenenenne yCKOpeHHsI CBOOOTHOTO TafCHUSI.

7 N3yueHue 3aKoHa COXpaHEHUS! UMITYJbCA MIPU YIIPYTOM COYIapEHUHU.

8 HccnenoBanue 3aKOHOB BpallaTeIbHOTO JBUKECHHUS.

9 CpaBHeHue pabOThI CUJIBI YIIPYTOCTH C U3MEHEHHEM KUHETHUECKOW SHEPTUU Tela.

10 Onpenenenue ko3 uIMEeHTa TPEHUS CKOIbKEHUS C UCTIOIb30BAHUEM 3aKOHA COXPAHEHUS U
IpEeBpaLCHHs] SHEPTUH.

11 M3ydenue koeOaHU MPYKUHHOTO MasiTHUKA.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1 Kakyro posnb urpaet TpeHue?
2 JlaiiTe onpeesieHue MOMEHTA UHEPLIUH.
3 OnpenenuTh MOMEHT MHEPLIMH I1apa paauyca R.
4 JlaiiTe onpeaeneHusi CKOpOCTU U yCKOPEHHUSI.
5 Yto Ha3BIBAOT IJICYOM CUJIBI?
6 [aiite onpenenenue cuibl. Kakue Buabl cui Bel 3Haere?
7 Ilepeuncnure Buabl papHOBecHs. CHOpMYTUPYHTE YCIOBHE YCTOMUUBOTO PAaBHOBECHSI.
8 MaiiTe omnpeiesieHHe MOMEHTA CUJIBI.
9 C kakoii 11eNbI0 MPUMEHSIOT HAKJIIOHHYIO TIIOCKOCTh?
10 Kakue npoctele MexaHu3Mbl Bel 3Haere?



11
12

13
14

15

16

17

18

19
20
21

22
23
24
25
26
27

28
29

30
31

32
33
34

35

36
37
38
39

40

41
42
43

44
45

Kakum o6pazom moxkHO yBennuuTh KI1J] HakiioHHO# miockocTn?

Kakum 06pa3omM MOKHO YBETUUHMTDH BHIUTPHILI B CHIIE, TOTYYaeMblii C IIOMOIIBIO HAKIIOHHON
IJIOCKOCTH?

3aBucut i KITJ[ HaKTOHHOM MIJIOCKOCTH OT Macchl rpy3a?

O6mbscaure 3aBucuMocTh KI1J[ HaKJIIOHHO# MJI0CKOCTH M BHIUTPHIIIA B CHJIE, ITOy4aeMOro C ee
IIOMOIIBIO, OT YIVIa HAKJIOHA TUIOCKOCTH.

[Mony4unTe TEOPETHYECKYIO 3aBHCUMOCTD Y CPaBHUTE €€ C
pe3yJabTaTaMy SKCIIEPUMEHTA.

Kaxkas BbIcoTa O0JTbIle M BO CKOJIBKO pa3: MaKCHMaJIbHas BEICOTA CHaps/Ia MpU CTPEIb0e Mo yriioM
45° nnu npu 3eHUTHOH cTpenboe?

[Tox kakuM yIiIoM HaJ0 YCTaHOBUTH MUCTOJIET, YTOOBI MAaKCUMaJIbHAsI BBICOTA MOJHATHUS CHapsiia
OKa3ajach B YETHIPE Pa3a MEHBIIIE BBICOTHI IIPH 3€HUTHOMW CTpenboe?

Kakxum cmocob6om MOXKHO TTOpa3uTh 11elTb, €CITH JATBHOCTh IPH CTpenboe mox yrimom 30°
COOTBETCTBYET HAXOXK/JICHUIO 1I€JIM, HO BBICOTA XOJIMA HA ITyTH HEMHOTO MPEBBIIIAET BHICOTY MOAHSATHUS
cHapsina?

BriBoa ¢popmyn 1anbHOCTH M BBICOTHI OABEMA CHaps1a

Kakue motepu s3HEpruy He YUUTHIBAIOTCS PU BBIMOJHEHUHU TaHHON paOoThI?

Kak 00bsCHUTB, UTO MPU pacueTe CKOPOCTH I1apa ObUIM UCHIOIb30BaHbl ypaBHEHUE PABHOMEPHOTO
nBukeHus | = Vt u ypaBHeHHE paBHOYCKOPEHHOT'O IBIKEHUS 7

[Ipu kakuX yCI0BUAX MPUMEHUM 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTrun?

CdopmynupyiiTe 3aKOH COXpaHEHUST MEXaHUIECKON YHEPTHH IS 3AMKHYTON M OTKPBITON CUCTEM.
Kakue cymiecTByOT METOIBI ONIpeAeIeHus g?

Kakue nmpuurHbl MOTYT MOBIHUATH HA TOYHOCTH U3MEpEHUs g?

MoykHO JTi B 3TO# pab0Te€ HUTh 3aMEHUTh PE3MHOBBIM KI'YTOM?

N3menutes nu nepuo KosedaHus, €Clii B IKCIIEPUMEHTE CTAIbHOW MIApUK 3aMEHUTh TAKHM Ke TI0
pasMepy, HO CBUHIIOBBIM HIAPUKOM?

Kaxkoe npaktuueckoe 3HaYEHUE MOKET UMETh ONPECICHUE YCKOPEHUS CUIIBI TSKECTH?

B kakom ciyuae Bec paBeH Cuie TSKECTH, a B KAKUX CIIydasX OH MOXET ObITh OOJIbIIIE WM MEHbIIE
CHUJIBI TSIKECTH?

Yto Takoe HeBecoMOoCTh? Kak MOXHO peann3oBaTh COCTOSIHUE HEBECOMOCTH?

Kakue BO3MOXXHBI H3MEHEHUS B AKUBBIX OPraHU3Max MpH JUIUTEITbHOM HAKOIUIEHUU UX B COCTOSIHUU
HeBecoMocTu?

Kak Bausier ¢popma 3emin Ha YCKOPEHHUE CHITBI TSDKECTH?

UTO Ha3bIBAETCS UMITYJILCOM Tena?

[Ipu KaKuX yCIOBHUSX BBIMIOIHSACTCS 3aKOH cOXpaHeHus uMityiabca? ChopMyaupyiite 3aKoH
COXpaHEHUsI UMITYJIbCA JIsl YIIPYTOoro U HEYNpyroro yaapos.

Brixonst i 0OHapYKEHHBIE B OIBITE OTKJIOHEHHS OT 3aKOHA COXPaHEHUsSI UMITYJIbCA 3a MPEIeIbl
IPaHuULl IOTPEIIHOCTEN N3MEPEHUIT?

Kaxoii ynap Ha3pIBaeTCsl ynpyruM U HEYIPYTrUM, [EHTPAJIbHBIM, HELEHTPATbHBIM?
CdopmynupoBars orpeeaeHle MOMEHTA CUJIbL.

CdopmynupoBaTh OCHOBHOM 3aKOH JHHAMHKH BPalaTeIbHOTO ABUKCHUS.

Jaiite onpeneneHus yriioBOM CKOPOCTH, YITIOBOTO YCKOPEHHU S, TOJIHOTO yYCKopeHust. Onpeaenute
CBSI3b YIVIOBBIX U JINHEHHBIX BEJIUYHUH.

[Tpu kakoM ycinoBUU pabOTy MEPEMEHHON CUIIBI MOXKHO BBIUUCISATH, IPUHSIB B KAU€CTBE CPETHETO
3HAYEHHUS CUJIbl IOJYCyMMY HayalbHOTO M KOHEYHOTO €€ 3HaueHus?

ChopmynupyiiTe TeOpeMy O KHUHETUYECKON YHEPTHUH.
B kakux ciayuasx BBIIOJHSAETCS 3aKOH COXPAHEHUS MEXaHUYECKOW IHEPTUU?

YeM MOKHO OOBSCHUTH HETOUHOE PABEHCTBO U3MEHEHUN MOTEHIIMATbHON SHEPTHH MIPYKUHBI U
KMHETUYECKOW YHEPTUM 1mapa?

Cwunbl ynipyroctu. 3akoH ['yka.
Jaiite onpeaeneHus YHEPTUN U pabOTHI.



46 3aBucuT 1 KOYPPUINCHT TPEHHSI CKOJILKCHHSI OT H3MEHEHHSI Harpy3KH Ha OPYCOK U OT U3MEHEHUS
CUJIBI YIPYTOCTHU MPY>KUHBI?

47 Kaxue mpuOopsl 13 000pyJOBaHUS K TaHHON paboTe CIeayeT 3aMEHUTh, YTOOBI MOMYYUTh JPYroe
3HaueHue ko3 duumenra Tpenus?

48 Kaxoe rnpeobpa3zoBaHue SHEPTUH TPOUCXOAUT MPH BHITIOTHEHUH OMMCAHHOTO OIbITa?

49 Cwbl TpeHHS (TIOKOSI, KaueHUs, CKOJIbKeHUs). OT4ero 3aBUCUT KOADOUIIMEHT TPEHUS CKOTBKCHHUS?

50 Tlo xkakoMy 3aKOHY MPOUCXOJUT KojeOaHHe Tella, MOABEIIEHHOTO Ha pyKUHe?

51 3aBucuT 1 YacTOTa KOJICOAHUM MPYKUHHOTO MasITHUKA OT aMILUTUTY/IbI KOieOaHmii?

52 JlaiiTe omnpesesieHHe MaTeMaTHY€CKOro MasiTHUKA. Bbrauciure ero nepuo.

53 JlaiiTe ompeesieHne MPYKUHHOTO MasiTHUKA. JIOKaKUTe, 4TO €ro KOJIeOaHHUs SBIISTFOTCS
FapMOHHYECKUMH.

54 Jlaiite onpenenenue pusndeckoro MasTHuka. Haliqure nepros konebanuii pu3nueckoro MasiTHUKA.

Tema 2. Moaexkyasipuas ¢pusuka. (OIIK-2)
Jlekumus.
WneanbHblii ra3 Kak MojeNbHAs TepMOAMHAMMYECKas cHUcTeMa. V3ompoluecchl HeaabHOro rasa:
M30TEPMHUYECKUA  TIpollecc, HM300apUUYECKUil  TPOIECC, HW30XOPUUYECKHUH  MpoIecc. YpaBHEHHE
Knaneiipona-MenaeneeBa. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KHUHETHUYECKON TEOPUM HICATbHOTO rasa.
Pacrnipenenenne MoseKyn uaealbHOTO ra3a 1Mo ckopocTsaM (pacnpeneneHue Makcsemna). bapomerpuueckast
dbopmyna. BHyTpeHHssT SHeprusi HAcalbHOro rasza. TerioeMKocTb. KomnuecTBO TemiaoThl. 3akoH
paBHOpACHpPECIICHNUs YHEPTHH MO CTENEeHSIM CBOOOABI MOJEKyN. SIBieHue nepeHoca. J[iauHa cBOOOIHOTO
npo0era.
JlaGopaTopHbie padoThbI.
1 U3mepeHue macchl Teaa METOJOM TUAPOCTATUYECKOTO B3BEIIMBAHUSI.
2 OmnpezneneHue MOJISIPHOM Ta30BOM MOCTOSIHHOM.
3 U3smepenue atMoc(hepHOTO JaBICHHUS.
4 IIpoBepka ypaBHEHUsI COCTOSIHHS Ta3a.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1 3akoH Apxumena. YciaoBus miiaBaHus teil. Barepaunus.
2 YpaBHEHHE HEPA3PBHIBHOCTH CTPYH.
3 VYpaBHeHue bepHyiau ¢ BHIBOJOM.
4 KakoB (pu3HYEeCKHUIl CMBICT YHHUBEPCAIBHOM Ia30BOM MOCTOSIHHOM?
5 BosmoxeH iau onbIT Toppruyesuiv ¢ CIOIb30BAHUEM BOABI BMECTO PTYTH?
6 Kakumu crioco6amMy MOXKHO TOBBICUTh TOYHOCTh H3MEPEHHS aTMOC(HEPHOTO JaBICHUS?
7 YpaBHEHHE COCTOSIHUS UJICATBHOTO Ta3a.

Tema 3. Tepmoagunamuxka. (OIIK-2)
Jlekumus.
[TepBrrii 3akoH TepMmoamHamuku. M3omponeccsl. Hukmmaeckue mnponeccol. [ukn Kapuo. Koaddunment
MOJIC3HOTO JIEWCTBHS TEIUIOBBIX MaiiuH. BTopoit 3akoH TepmomuHamukd. OOpaTuMble W HEOOpaTUMBbIE
nporeccel. DHTponus. CBoboaHas sHeprus. CTaTUCTUYECKUH CMBICT BTOPOTO 3aKOHA TEPMOIWHAMUKH.
Tpertnii 3aKOH TEPMOANHAMUKH.
JlaGopaTopHbie padoThbI.
Onpenenenne kodpuureHTa TMHEHHOTO paCIIiPEHUs TBEPABIX TEIl.
3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
1 OcnoBHoe ypaBHeHne MKT uzaeanbHbix ra3oB. CKOpOCTH MOJIEKYII.
2 IlepBoe Ha4an0 TEPMOAMHAMUKH.
3 VYpasuenue Maiiepa.
4 Yt0 Takoe NOBEPXHOCTHOE HATSKEHUE KUJKOCTH, B UEM OHO MPOSBISAETCA?
5 Ilouemy ofHM Tejla CMadyMBAIOTCS BOJOM, a IpyrMe HE CMauyuBaIOTCs?



6 Kax 3aBUCUT NOBEpPXHOCTHOE HATSHKEHUE OT TEMIEpaTyphl?

Tema 4. DinemeHTH MexaHuKH kuakocreii. (OIIK-2)
Jlexknus.
Teopus »xuakxoro cocrossHus. IloBepxHocTHOe HaTsbkeHue. IloBepxHocTHas sHeprus. KanwiispHble
sprnenusi. ®opmyna Jlammaca. JIBukeHHe WICaNbHON >KHIKOCTH, JHUHHUH W TPYOKHM TOKa. YpaBHEHHE
bepuynnu JI. Jlamunapusie u TypOyneHnTHbIe TeueHus. Yucno Peiinonbaca.
JlaGopaTopHbie padoThbI.
Onpenenenne k03(hHUIMEHTOB MOBEPXHOCTHOTO HATSKECHHUSI KUIKOCTEH.
Omnpenenenne ko3 duireHTa NOBEpXHOCTHOTO HATSKEHUS ) KUJIKOCTH METOJIOM OTPBIBA METIIH.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1 B yeM 3akirouaercsi CyTh TOBEPXHOCTHOTO HATSKEHUS ?
2 Kak omnpenensieTcst BEIMYMHA U HAIPABJIEHUE CUJIbI IOBEPXHOCTHOTO HATSKEHUS ?
3 Ha yem ocHOBaH METOJ] UI3MEPEHUST S TP TIOMOIIHN OFOPETKHU?
4 Ha yem OCHOBaH METOJ U3MEPEHHUSI S MPU NOMOIIY KalWJLUIIpOB?
5 Kakoe 3HaueHHe UMeeT U3yueHUe MOBEPXHOCTHOTO HATSXKEHUS 1711 OMOJIOTUN U METULIUHBI?
6 IIpuBecTH npuMeEpPHI NPOSIBICHUS B IPUPOJE CHII IOBEPXHOCTHOTO HATSKEHUSI.

Tema 5. Daexrpocraruka (OIIK-2)

Jlexknus.
Cuna ¥ TJIOTHOCTH 3JIEKTpUYECKOro Toka. Kiaccuyeckast slieKTpOHHask TE€OpuUsi MPOBOAUMOCTH METAJUIOB.
3akoH Oma JuIs ydacTKa LIENIM ¥ 3aMKHYTOI'O KOHTypa. DJIEKTpOABMXKYyLIas cuia. 3akoH OMa B BEKTOPHOMU
¢dopme. 3akon Bunemana-dpanua.
3aBUCUMOCTb COIPOTUBJICHHUS] META/NIOB OT TemmepaTypbl. CBepXmpoBoaAUMOCTh. [lomynpoBogHUKY.
Dddext Xomra. DneKTpoHHAS U ABIPOYHAS TPOBOIUMOCTD, P-N-TIEPEXOIBI.

JlaGopaTopHbie padoThbI.

1 Omnpenenenue aMEKTPOEMKOCTH KOHAEHCATOPA.

2 W3mepeHue conmpoTUBIIECHUS MPOBOJHUKA IPU MOMOIIM MOCTHKA YUTCTOHA.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 BwiBecTu hopmMyIibl AJis MapauieIbHOTO M TIOCIIEIOBATEILHOTO COSMMHEHMS KoHe. [TloueMy B aTOM
paboTe MOKHO 3aMEHUThH OTHOILIEHUE COMTPOTUBICHUN OTHOIIEHHWEM JJIMH YacTel MPOBOJIOKU
peoxopaa?

2 Tloyemy npu U3MEPEHUU CONPOTUBIECHUHN C TOMOIIBI0O MOCTUKA YUTCTOHA HY>KHO IIPUMEHSATD
IBOMHOI KIIr0u?

Tema 6. IlocTtosinnblii Tok (OIIK-2)
Jlekumus.
Jwuonpl, TpaH3uctopsl. 3oHHas Teopus. Monuzauus ra3zoB. Toku B razax. HecaMocTOSTENbHBIA Ta30BbIil
paspsa. Dnekrpudeckas ayra. CaMmoCTOsSTENbHbBIN ra30BbIi pas3psia. Karonusie 1yuu. TOKM B 3JIEKTpOSIUATAX.
3akoHbl @apajiesi. XMMUYECKUE UCTOUHUKU TOKA.
KonraktHeie sBieHus. PaGora BbIxoma  3nekTpoHOB. KoHTakTHass  pa3HOCTh  MOTCHIIHAJIOB.
Tepmooanexkrponnas smuccusi. Pa3zBerBnenHble snekrpuyeckue nenu. I[IpaBuno Kupxroga. Pabora u
MOIIHOCTb 3JIEKTPUYECKOT0 ToKa. 3akoH J[xxoyns-Jlenna.
JlaGopaTopHbie padoThbI.
1 U3yuenne 3axona OMa 11 LENU IEPEMEHHOTO TOKa.
2 CHsTHE TeMnepaTypHOH XapaKTEPUCTUKH TEPMOPEIUCTOPA.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1 Kakoii Tok Ha3pIBaeTcs nepeMeHHbIM? UTO Takoe CUHYCOUIAIbHBIN TOK?
2 Yro Ha3bIBaeTCs AeHCTBYIOMUM (3P PEKTUBHBIM) 3HaUCHHEM IEPEMEHHOTO TOKa?
3 Cdopmynupyiite 3akoH Oma JiJIs 1IeNnU IEPEMEHHOTO TOKA.
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4 Yrto Takoe aKTUBHOE CONPOTHUBIIEHUE IEKTPUUECKON Lienu?
5 W3-3a 4ero BO3HMKAET MHAYKTUBHOE conpoTuBiieHue 1enu? Kak oo onpexnensiercs?
6 Yro Takoe eMkocTHOEe conpotusieHue? Kak ono onpenensiercs?
7 OOBsICHUTE HAaJIM4YUE IEPEMEHHOTO TOKa B LIEMHU ¢ KOHAECHCATOPOM.

8 Ilouemy noIHOE COMPOTUBIIEHUE MOCIEN0BATEILHON LIENN IIEPEMEHHOIO TOKAa HE PABHO
anreOpanyeckoil cyMMe akTHBHOTO, EMKOCTHOTO M MHAYKTHBHOTO COIIPOTUBIICHUI?

9 Kak 3aBUCUT HHIYKTUBHOE CONPOTUBIIEHUE OT YACTOTHI IEPEMEHHOI'O TOKa?

Tema 7. Marnerusm. (OIIK-2)
Jlexknus.

Omneitel Modde, OiixenBanbaa. MarautHoe mone Toka. 3akoHbl buo-CaBapa-Jlammaca u  Awmrmepa.
IIpocreiimme wmarnutHble noisd. Cuina JlopeHua. Bexrtop marHuTHOM wuHAyknuu. HanpspkeHHOCTD
MarHUTHOTO NoJiA. MarHUTHBIN NOTOK. MarHuTHBIN MTOTOK YEPE3 3aMKHYTYIO IOBEPXHOCTb.

MarnuTtHbie cBoicTBa BemiecTBa. Jlma-, mapa- u (QeppomarHeTuku. MarHuTHas TPOHUIIAEMOCTb.
[IpencraBienue o siiepHOM MarHUTHOM PE30HAHCE U AJIEKTPOHHOM IapaMarHUTHOM PE30HAHCE.

OnekTpoMaruuTHass uHAyKUuA. 3akoH Dapanes. I[lpaBuno Jlenna. MHayktuBHOCTH. CamMOMHIYKIIHS.
[InoTHOCTH SHEpPrUM MarHUTHOTO ToJIsA. TpaHncdopmarop.

[lepemennblii snekTpuyeckuid TOK. 3akoH OMa Ui 1ened MepeMEeHHOro TOKa C OMHYECKUM
COIIPOTUBJICHUEM, EMKOCTBIO M HHIYKTUBHOCTHIO. MOILITHOCTH NEpEeMEHHOr0 Toka. Mimnenanc.

KoneGarenpubiii koHTYp. CBOOOmHbIE KojeOaHus. COOCTBEHHas 4YacToTa. 3aTyxaronue KoJeOaHusI.
BrHyxneHHbIe KoneOaHus. SIBIeHHE MIEKTPUISCKOTO PE30HAHCA.

O6o0menHas Teopusi MakcBemna. BuxpeBoe anekrpuueckoe moiie. DJEKTPOMATHUTHBIE BOJHBI M HX
ocHOBHbI€ cBoiicTBa. [lIkana snekrpoMarHuTHBIX BOJIH. PagnoBemanue. TeneBuaeHue.

JlaGopaTopHbie padoThbI.
Onpenenenne MHAYKLIUNA MarHUTHOTO I10JIs1 IOCTOSIHHOTO MarHuTa.
3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1 3aBucuT 11 OTOPOC CTPENIKM rabBAHOMETPA OT CKOPOCTH JIBUKECHHUSI MarHura?

2 Kakumu crmocod6aMu MOXKHO IMTOBBICHTH YYBCTBHTEIBLHOCTD JJAOOPATOPHOM YCTAaHOBKH,
WCITOJIb30BAaHHOM B TaHHOU paboTe?

Tema 8. OnrTuka. (OIIK-2)
Jlexknus.

OneKkTpoMarHuTHas mnpupoaa cBera. ONTUYECKU M BUAMMBIM JHANa30Hbl 3JIEKTPOMArHUTHBIX BOJIH.
BonnoBoe ypaBHeHHne. CKOpPOCTh CBETA.

[Tonsipuzarius 3J1eKTPOMAarHUTHBIX BOJIH. DHEPreTHUECKre U (POTOMETPUUECKHUE XapaKTEPUCTUKN CBETOBOTO
IIOTOKA.

Jucnepcust cBeta. DIEKTPOHHAsE TEOPUSl NUCIIEPCUU. 3aKOHBI OTpaxkeHus: W mnpenomieHus. [lonspuzanus
CBETA MpU OTPAKCHUU W TpenomieHUH. KoappuimeHTsl oTpakeHus W IpeloMyeHus cBeta. PaccesHue
cBeTa. 3akoH Phoies.

WNuTepdepeniius MOHOXpOMATUYECKUX BOJIH. Pa3HOCTH XoAa. YciaoBHs UHTEPPEPEHIIMOHHBIX MAaKCUMYMOB
1 MUHUMYMOB. CTosturie BOJIHBI. IHTepepeHIns B TOHKUX TUICHKAX.

HNutepdhepenninonnsie npubopsl. buonpusma. MuaTepdepomerprl. Ilpumenenne wuHTEpHEPEHIIMOHHBIX
pUOOPOB.

Hudpakums ceera. [Ipunnun [oitrenca-Openens. Metox 300 Openens. Judpakius Openenst Ha Kpyriiom
otBepcTHH. IU(ppaKkIOHHAs peleTKa.

JIBoliHOE JydenpesOMJICHHE B AaHU30TPOINHBIX KpucTawiax. llomsipuzanuss cBera mnpu  JBOWMHOM
nyuyenpenomieHuu. [lonspuzanuonnubie QUIBTPHI.

OneMeHTapHasi KBaHTOBAsl TEOPUs U3ITydeHUs cBeTa. CIIOHTaHHOE U BBIHYKJACHHOE U3JIy4YCHHE.
Jlazepsl. [Ipunimn paboTel U KOHCTPYKIHMSA J1a3epa. CBONCTBA J1a3epHOTO H3ITyUeHHS.
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PentrenoBckue myun. CHEKTpbl PEHTTEHOBCKOTO u3MydeHus. Judpakiuss peHTreHOBCKHX Jydeld Ha
Kpuctauimdeckoil pemerke. @opmynsl Bynega-bperra, Jlaysrpamma. Meron [lebas-Illepepa. DnemeHTHI
@Dypbe — ONTUKH.

JlaGopaTopHbie padoThbI.
OmnpeneneHue IIMHBI CBETOBOM BOJIHBI IPU OMOITHY TU(PPAKIIMOHHON PEILIETKH.
Omnpenenenne mokasaress MpeJoMIEHUS CTEKIIA TPU MOMOIIM MUKPOCKOIIA.
N3mepenne onTH4eCKON CUIIbI JIUH3BI.
3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.
1 B 1ueM cocTouT siBIeHHE TU(paKIuu cBeTa?
2 Kaxk ycTpoena nudpakimorHas pemerka?
3 Yto Ha3bIBaeTCS MEPUOAOM AUDPAKIIMOHHON peIIeTKn?
4 Kaxk oOpasyercs nudpaKkIMOHHBINA CIIEKTP U Y€M OH OTIUYACTCS OT JUCTIEPCUOHHOTO?
5 Yto Ha3BIBaETCS pa3penIaoneii cnocoOHOCThIO NU(PAKIIMOHHOMN pemieTKn?

6 KaxoBsl yciioBust HaOmroneHus 1upakiimoHHON KapTUHBI? UeM OHa OTJIMYaeTcs OT KapTUHBI, KOTOpast
¢dbopmMupyeTcsi B COOTBETCTBUHU C 3aKOHAMU T'€OMETPUYECKON ONTUKH?

7 Tlouemy mudpakIIMOHHBIE TIOJIOCHI PA3MBITHI?

8 Kax u3MeHHUTCS BH]I CIIEKTpa MPH UCIOIB30BaHUH TU(PPAKIIMOHHON PEIIETKH ¢ IEPUOJIOM B JIBa pa3a
MEHBIINM, YEM B IIEPBOM OIBITE?

Tema 9. dsiemenTbl KBaHTOBOM Teopuu. (OIIK-2)
Jlekuus.

TermmoBoe wusnmyuenue. 3akoHbl Kupxroda, Credana - bonbivmana, Buna. dopmynsr Penes-/[xuHca.
VnerpaduoneroBas karactpoda. Popmyna [Tnanka. KBaHTOBBIN XapakTep U3TydYCHHS.

Buemnmii potordpdext. Onmpiter A.I.Croneroa. YpaBuenue DunmrteitHa. Dddexkr Komnrona. J[aBnenue
cBeTa. 3aKOHBI CoXpaHeHus dHepruu B addexre Kommnrona.

BonHoBbie cBoiicTBa wactui. lwunoreza ne bpoitng. IlpuHnun HeonpeneneHHOCTH. YpaBHEHHE
[penunarepa. Bomxosas yukuus. KopryckynsapHo-BoaHOBOM Ayanu3M. KBaHTOBO-pa3MepHBIE CTPYKTYPHI.
KBaHTOBBIE COCTOSIHHSI aTOMOB M MOJEKyJl. MHBepCcUsi KBAaHTOBBIX COCTOSIHMM B BemiecTBe. Oneparopsl
(bU3UYECKUX BETUYHH.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1 3akonbl Kupxroga, Credana - bonsiimana, Buna.
2 @opmynbl Penes- [Ixxunca u [1nanka. KBaHTOBBIN XapakTep U3TyYEHUS.
3 Buemnuit pororddexrt. OnbiTe A.I.Cronerona.
4 VYpaBHeHHE DUHINTEIHA.
5 Dddexr Komnrona.
6 JlaBimeHue cBeTa.
7 KopnyckynsapHo-BosiHOBOM nyanusM. @opmyna ne bpoitis.
8 VYpasnenue lllpenunrepa.
9 ITpuHLMII HEONIPEAEIEHHOCTH.
10 KBanrtoBbie uncia. « MHBEpCUs» KBAHTOBBIX COCTOSIHUI B BEIIECTBE.
11 Knaccugukamus sneMeHTapHbIX U (yHAAMEHTAIbHBIX YACTHII.
12 Kocmuueckue ay4u.
13 1IMKIOTPOHHBIN pe30HaHC.
14 DBomronusa BeeneHHoit.

Tema 10. OcHoBbI aTOMHOM U sinepHoil Ppusukn. (OIIK-2)
Jlekumus.



Omnpitel Pesepdopna. Ilocrynatsr bopa. boposckas Teopust atroma. Ombir @panka u Iepma. ATombl
BOJIOPOAAa M IIEJOYHBIX MeTauioB. CHUH 3JeKTpoHa. MarHuTHbIE MOMeHT atoma. Dddexr 3eemaHna.
ITpunuun Ilaynu. Ilepuonmueckas cucrema snementoB JI.M. MenneneeBa. CocraB sapa aroma.
B3anMopneiicTBue HyKJIOHOB B spe. SlIepHbIe CHUIIBI U MOJEIN aTOMHOIO sapa. L{MKIOTPOHHBIN pe30HaHC.
EcrecTBeHHass U MCKYCCTBEHHAs PaJAMOAaKTUBHOCTL. SnepHble peakuuu, neneHue saep. LlenHsie peaknuu.
Hcnonp3oBanue saepHoil sHepruu. TepmosaepHas peakuus. OCHOBHbIE BHJBI JJIEMEHTApPHBIX YaCTUII,
MeToAbl MX perucrtpanuu. Cucremaruka aneMeHTapHbIX dacTull. KBapku. OCHOBHbBIE 3Tambl 3BOJIHOLUU
Bcenennoi.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1 EcTtecTBeHHas M UICKyCCTBEHHAs paIMOAKTUBHOCTD.
2 SlnepHble peakuu, JeJIECHUE SIEp.
3 IlenHble peakiumu.
4 Vcrnonp30BaHUE SIIEPHON SHEPTHUH.
5 ®opmyna [nanka.
6 Dddexr Komnrona.
7 Atom D.Pesepdopna.
8 Teopus bopa.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0asuioB:

1 cemectp
*  TeKyLMH KOHTpoJb — 60 OanoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 10 6amioB
* OTBeT Ha ’Kk3aMeHe: He Oosnee 20 OamioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl




Knaccuueckas
MeEXaHUKa.

Cobeceno
BaHUE

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEPIKAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCTH HCIIOJIB30BaHHBIX MIPUEMOB U CHOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTeprana;

-  PalMOHANBHOCTh HCIONB30BAaHUS BpPEMEHH,
3aJlaHueE.

3 Gaiya — CTYOCHT YyMEET COMOCTaBUTh MOTYUYCHHYIO MPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHs Ha aHATM3UPYEMYI0 TpoOiieMy, YMETh YETKO (HOpMYITUpPOBATH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MbIE €My BOINPOCH], BECTH
JMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTHH COBPEMEHHOH PHU3uKH
2 Ganna - CTyAEHT yMeeT MPUMEHSATh TOIYy4YEeHHYIO MIPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH IOUCKYCCHIO C HCIIOJIb30BAaHHUEM TEPMUHOJIOTHUHU
COBPEMEHHOH (PHU3HKH.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCs IIpU OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEYaTh Ha BOIPOCHI — OTBET OajslaMH HE OLICHUBAETCS.

OTBCACHHOI'O Ha

OTYET 110
naboparop
HBIM
paboram
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2 paboThl Kaxpaas Mo 5 OayuioB. 5 0aulOB — CTYAEHT BBIOJIHUT
nabopaTopHyIO padOTy MPaBUIIBHO, PaCUeTHI MO paboTe MPOU3BEICHEI
BEPHO, OTBETWJI Ha KOHTPOJBHBIC BOIIPOCHI IPEMOJaBaTelsi MOocie
BBITIOJTHEHHUS J1A00PAaTOPHOI PabOTHI.

3 0ayuIoB — CTYIEHT BBHINOIHII J1aOOpaTOpHYIO0 padoOTy C OMHOKaMHU,
pacdeTsl Mo paboTe coepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTes MOCIIe BEITOTHEHHUS 1a00paTopHOi paboThI.
2 Oamma — CTyAEHT BBIMOTHUI JaOOpaTopHYI0 paboTy ¢ TpyObIMH
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 6anIoB — CTyIEHT HE BBITIOIHUI JJa00OPaTOPHYIO padoTy.

MonexynapHas
¢busuka.

OTYET 110
naboparop
HBIM
paboram

5 0amIoB — CTYAEHT BBIIOJIHUI JIAOOPAaTOpHYIO paboTy MpaBUIIBHO,
pacdeTsl 1o paboTe MPOU3BEICHBI BEPHO, OTBETHI Ha KOHTPOJBLHBIE
BOIIPOCHI [IPEToJaBaTes MOCIIe BEITOTHEHUS 1a00paTopHOi paboThI.
3 0ayuIoB — CTYZIEHT BBHINOIHII JaOOpaTOpHYIO0 padOTy C OMHOKaMHU,
pacdeTsl o paboTe coaepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTes MOCIIe BEITOTHEHUS 1a00paTopHOi paboThI.
2 Oamna — CTyAEHT BBIMOJHUI JabOpaTopHYyI0 paboTy ¢ TpyObIMH
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 6anIoB — CTyIEHT HE BBITIOIHUI JJa00OPaTOPHYIO padoTy.
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TepmoanHaMuKa

Cobeceno
BaHUE

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEPIKAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCTH HCIIOJIB30BaHHBIX MIPUEMOB U CHOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTeprana;

- PalMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOIO Ha
3aJlaHueE.

3 Gaiya — CTYOCHT YyMEET COMOCTaBUTh MOTYUYCHHYIO MPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHs Ha aHATM3UPYEMYI0 TpoOiieMy, YMETh YETKO (HOpMYITUpPOBATH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MbIE €My BOINPOCH], BECTH
JMCKYCCHIO C UCTIOJIb30BAaHHEM TEPMHUHOJIOTHH COBPEMEHHOH PHU3uKH
2 Ganna - CTyAEHT yMeeT MPUMEHSATh TOIYy4YEeHHYIO MIPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH IOUCKYCCHIO C HCIIOJIb30BAaHHUEM TEPMUHOJIOTHUHU
COBPEMEHHOH (PHU3HKH.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCs IIpU OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEYaTh Ha BOIPOCHI — OTBET OajslaMH HE OLICHUBAETCS.

OTYET IO
npaTKu4ec
KUM
paboram

5 0amIoB — CTYAEHT BBIIOJIHUI JIAOOPAaTOpHYIO paboTy MpaBUIIBHO,
pacdeTsl o paboTe MPOU3BEICHBI BEPHO, OTBETHI Ha KOHTPOJLHBIE
BOIIPOCHI [IPEToJaBaTes MOCIe BEITOTHEHHUS 1a00paTopHOi paboThI.
3 0ayuIoB — CTYZIEHT BBHINOIHII JaOOpaTOpHYIO0 padOTy C OMHOKaMHU,
pacdeTsl o paboTe coaepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTes MOCIe BEITOTHEHHUS 1a00paTopHOi paboThI.
2 Oamna — CTyAEHT BBIMOJHUI JabOopaTopHYyI0 paboTy ¢ TpyObIMH
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 6anIoB — CTyIEHT HE BBITIOIHUI Ja0OPaTOPHYIO padoTy.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

Tect coctout u3 20 BOIpPOCOB.

10 6annoB — CTyOCHT HpaBMIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

8 0ayUIoB — CTy#eHT mpaBWiIbHO oTBedaeT Ha 50-74% BompocoB B
TecTe

5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 25-50% BompocoB B
TECTe.

Menee 25% npaBUIBHBIX OTBETOB 0a/IOB HE AaET.
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OneMeHThI
MEXAHUKHU
JKUIKOCTEM.

Pegepar

YcTHOE  BEICTYIUIGHHME  aBTopa IO  pesydasratam  pedepara
COCpPENOTOYCHO HAa TPUHIUIHAILHBIX BOIMPOCAaX, TaKUX Kak:
AKTyaJbHOCTh TEMBI HCCJICIOBAHUS, METOMOJIOTUYCCKUN armapar u
OCHOBHBIC HAyYHBIC TOAXOMABI (IIKOJIBI), 3aHUMABIIHECS PEIICHUEM
BOIIPOCOB; HOBM3Ha  pabOTHI " OCHOBHBIC BEIBOJIBI,
chopMyIHpOBaHHEIE B XOJI¢ U3ydeHUs Marepuana. MunuBugyansHas
3aluTa TMPEATONaraeT PAaCKpPhITHE JIMYHOCTHOTO acIeKTa aBTopa
pedepara B xome paboTel Hanm Temoil. Heobxomumo 000CHOBaTh
BBIOOP TEMBI U MPHUBECTH COOCTBEHHBIC METOIBI M CHOCOOBI PabOTHI
Haj  mpoOyeMoi, BBIHECEHHOW B  3amiaBue.  llpuBeneHsI
OpUTHHANbHBIC HAXOIKH, COOCTBEHHBIC CYKICHHS, WHTCPECHEIC
(dakTel W wIeu, TONYYCHHBIE B XOJe pa3paboTku Martepuana. B
JOKJIaZie JOJDKHA OBITh OTpaXCHa JIMYHOCTHAs 3HAYUMOCTH
MpojenaHHOH pabOoThl W HAMEUEHBI IEPCIEKTHBBI MPOIOIIKCHHS
WCCIIeIOBaHUs. BO3MOXKHBI Tpe3eHTallNK, pPa3aTOuHBbId MaTepHal,
CIIafiabI U T.10.

3 Oamra — CTyACHT IPpaMOTHO BBICTPAaHWBAET JIOTHKY CBOETO JTOKJIaja
mo wmarepuanam pedepara, pacKphlBaeT TEMy UCCIICAOBaHUS,
JIEMOHCTPHUPYET OPHUTHHANBHBIC HAXOIKH B PEUICHUH MPOOJIEMBI,
HaMEUCHBI TEPCICKTHBBI UCCIICAOBaHUS, TPOIESMOHCTPUPOBAHBI
XOPOIIIUE OPaTOPCKUE CIIOCOOHOCTH, BBICTYIIJICHHE COIPOBOXKIACTCS
Mpe3eHTalel TOMYYCHHBIX pPe3yJbTaToB. | paMOTHBIC OTBETHI Ha
JIOTIOJTHUTEIILHBIC BOIIPOCHI.

2 Oajia - CTy[ICHT TPaMOTHO BBICTPAMBAECT JIOTHKY CBOETO JIOKJIAJa 110
MaTtepuanaMm pedepara, pacKpblBaeT TeMy HUCCIICAOBaHUS, OMUPASIChH
Ha pe3yJabTaThl TCOPETUUYCCKUX WM IMITHPUYCCKUX HCCIICIOBAHHM,
JNEMOHCTPHUPYET OTHACIbHBIE OPUTHHANBHBIC HAXOIKU B pEIICHHH
MpOoOJIEeMBI, TEPCIEKTUBE HUCCIEAOBAHUS HAMEUCHBI OTICIbHBIMU
IITPUXAMH, MIPOAEMOHCTPUPOBAHBI XOPOIIIHe OpaTopcKue
CHOCOOHOCTH,  BBICTYIUICHHE  COMPOBOXKIAETCS  MpE3CHTaIlueH
MOJTyYEHHBIX PE3yNbTaToB. JlaHbl TPaMOTHBIE OTBETHI HAa OT/ICNIBHEIC
JIOTIOJTHUTEIILHBIC BOIPOCHI.

1 Gamn - ;morMKa BBICTYIUICHHS B OTICIBHBIX MECTax HapyIlIaeTcs,
TeMa WCCJICIOBAHUS PACKPBIBAETCS, OTCYTCTBYIOT OpHUTHMHAIHHBIC
HaXOJIKA B PEIICHUU MPOOJIEMBI, MPOJESMOHCTPUPOBAHBI CPEIHUC
OpaTopCcKHe  CIOCOOHOCTH,  BBICTYIUICHHE  COINPOBOXKIACTCS
Mpe3eHTalel MOMYUYCHHBIX pPE3yIbTaTOB, OTBETHl HAa BOIPOCHI
TpeOyIOT yTOUHECHHUSI.

ONEKTPOCTATHK
a

Ompoc

4 Gayna — CTyJeHT 3HaeT (GOpPMYJIBI M 3aKOHBI U YMEET UX IPUMCHSATh
3 Oamia - CTYIEHT yMeeT MPHMEHATh (OpPMYJbl, OTBEYaeT Ha
OOJBIITMTHCTBO BOIIPOCOB

1 Oamnm — CTYyIGHT WHOTIA 3aTpPyJHSETCS MPH OTBETE HA BOIPOCHI,
Ecmu cryneHt He BiazeeT mpoOiIeMaTHkoW MPaKTHYSCKOTO 3aHSTHS,
HE MOYKET OTBEYaTh Ha BOMPOCHI — OTBET OaJllaMH HE OI[CHUBACTCS.

OTYET 110
naboparop
HBIM
paboram

5 0amIoB — CTYAEHT BBIIOJHUI JIAOOPAaTOPHYIO paboTy MpaBUIIBHO,
pacdeTsl o paboTe MPOU3BEICHBI BEPHO, OTBETHI Ha KOHTPOJLHBIE
BOIIPOCHI [IPEToJaBaTes MOCIIe BEITOTHEHUS 1a00paTopHOi paboThI.
3 0ayuIoB — CTYZIEHT BBHINOJHII J1aOOpaTOpHYIO0 padoOTy C OmHOKaMHU,
pacdeTsl o paboTe coepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIPOCHI [IPEToJaBaTes MOCIe BEITOTHEHHUS 1a00paTopHOi paboThI.
2 Oamma — CTyAEHT BBIMOTHUI JaOOpaTopHYI0 paboTy ¢ TpyObIMH
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 6anIoB — CTyIEHT HE BBITIOIHUI JJa00OPaTOPHYIO padoTy.
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ITocTossHHBIH
TOK

OTYET 110
naboparop
HBIM
paboram

5 0amIoB — CTYAEHT BBIIOJIHUI JIAOOPAaTOPHYIO paboTy MpaBUIIBHO,
pacdeTsl o paboTe MPOU3BEICHBI BEPHO, OTBETHI Ha KOHTPOJBLHBIE
BOIIPOCHI [IPEToJaBaTes MOCIe BEITOTHEHHUS 1a00paTopHOi paboThI.
3 0ayuIoB — CTYZIEHT BBHINOTHII J1aOOpaTOpHYI0 paboOTy C OMHOKaMHU,
pacdeTsl Mo paboTe cofepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTesl MOCIIe BEITOTHEHHUS 1a00paTopHOi paboThI.
2 Oamma — CTyAEHT BBIMOJHUI JabOpaTopHYyI0 paboTy ¢ TpyObIMH
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 6anIoB — CTyAEHT HE BBITIOIHUI JJa00PaTOPHYIO padoTy.

MarueTusm.

OTYET 110
naboparop
HBIM
paboram

5 0amioB — CTYAEHT BBIIOJHUI JIAOOPAaTOPHYIO paboTy MpaBUIIBHO,
pacdeTsl 1o paboTe MPOU3BEICHBI BEPHO, OTBETHI Ha KOHTPOJBLHBIE
BOIIPOCHI [IPEToJaBaTes MOCIe BEITOTHEHHUS 1a00paTopHOi paboTEhI.
3 0ayuIoB — CTYZIEHT BBHINOJHUI J1aOOpaTOpHYIO0 padoOTy ¢ OMHOKaMHU,
pacdeTsl o paboTe cofepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIPOCHI [IPEToJaBaTesl MOCIIe BEITOTHEHHUS 1a00paTopHOi paboThI.
2 Oamna — CTyAEHT BBIMOJHUI JabOpaTopHYI0 paboTy ¢ TpyObIMH
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 6anIoB — CTyAEHT HE BBITIOIHUI Ja00OPaTOPHYIO padoTy.

Onruka.

Cobeceno
BaHUE

CobecenoBanue mpeAIoaracT OpraHu3aluio Oecebl MpernoaaBaTels
CO CTYAEHTaMH TI0 BOMIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENIBHOTO BBISIBICHUS WX 3HAHHWH IO ONPEACICHHOMY Pa3ieny,
Teme, mpobiemMe U T.II. Bce wieHsl Ipynmbsl MOTYT y4acTBOBaTh B
o0cyxJeHnu, n00aBiATh HH(OpMaNWIO, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIH, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP>KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepHana;

- palMOHANBHOCTH HCIIOJIB30BaHHBIX MIPUEMOB U CHOCOOOB peIICHUs
MOCTaBJICHHOW Y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;

- PalMOHANBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOIO Ha
3aJlaHueE.

2 Oanna — CTYAEHT yMEEeT CONOCTABUTh MOMYyYCHHYIO IIPU OATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH()OpMAaLHUIo, CPaBHUBATH PAa3HbIC TOUKU
3peHHS Ha aHATM3UPYEMYI0 TpoOiieMy, YMETh YETKO (HhOpMYITUPOBATH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MblE €My BOINPOCH], BECTH
JMCKYCCHIO C UCTIOJIb30BAaHUEM TEPMHUHOJIOTHY COBPEMEHHOH (PHU3uKH
1 Oanna - cTyIEeHT yMeeT IPUMEHSTh MOMyYCHHYIO IPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH IUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTUU
COBPEMEHHOH (PHU3HKH.

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEYaTh Ha BOIPOCHI — OTBET OaJllaMH HE OLICHUBACTCS
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OTUET 110 10 2 paboThl Kakaas Mo 5 6ayutoB. 5 OaijioB — CTYIEHT BBITTOJHHII

naboparop na00paTopHyIO padOTy MPaBUIIBHO, PACUETHI M0 paboTe MPOU3BEICHEI

HBIM BEPHO, OTBETWJI Ha KOHTPOJBHBIC BOIIPOCHI IPEMOJaBaTelsi Mocie
paboram BBITIOJTHEHHUS J1A00PAaTOPHOI PaObOTHI.

3 0ayuIoB — CTYIEHT BBHINOTHII JTaOOpaTOpHYI0 padoOTy C OMIMOKaMHU,
pacdeTsl o paboTe coaepKaT HETOYHOCTH, OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI [IPEToJaBaTes MOCIe BEITOTHEHUS 1a00paTopHOi paboThI.
2 Oamna — CTyAEHT BBIMOTHUI JabOpaTopHYI0 paboTy ¢ TpyObIMH
omurOKaMH, HE CMOT NPAaBHJIBHO MPOBECTH pacdeThl U OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI.

0 6anIoB — CTyIEHT HE BBITIOIHUI JJa00OPaTOPHYIO padoTy.

9. DNEMEHTBI
KBaHTOBOM
TEOPHH.
10. OcHOBBI Tecrupos 10 Tect coctout n3 20 BOIpocoB.
aTOMHOHN 1 aHne(KoH 10 6anymoB — CTyOCHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
AJIepHOI TPOJIbHBI TeCcTe
¢buzuky. i cpe3) 8 0ayUIoB — CTy#eHT mpaBWiIbHO oTBedaeT Ha 50-74% BompocoB B
TecTe
5 0amioB — CTYIEHT MpaBWILHO OTBe4aeT Ha 25-50% BOIPOCOB B
TecTe.
Menee 25% mpaBUWIBHBIX OTBETOB 0AJUIOB HE JACT.
11. IIpeMuansHbIC OaITHI 10 JloToTHUTENbHBIE TIPEMHUAIbHBIE OAJIIBI MOTYT OBITh HAuMCIICHBI 3a
BBICOKHI ypOBEHb BBITIOJHEHHUS 33JJaHUl TEKYIIEero KOHTPOJIA |
KOHTPOJIFHBIX CPE30B
12. OTBeT Ha dK3aMeHE 20 11-20 6amioB — CTYAEHT PacKpbUl OCHOBHBIC BOIPOCH M 3aaHMS
OwsieTa Ha OIEHKY «3a4TEHO.
13. HUroro 3a cemectp 100

HtoroBass omeHka 1o »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikKame W B TPaTUIIMOHHOMN
gyerpipexOambHoit  mikane. [lepeBom 100-0amnbHOM  pEeHTHHTOBOW OIEHKH 1O JUCIHHILIAHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CIASIYIOINM 00pa3oMm:

100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiu1oB YIOBIETBOPUTEITHHO
Memnee 50 HeynonerBoputenbHO
4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

4.3

CobecenoBanne

Tema 1. Knaccuueckast MexaHuKa.
1 Ilepeunciute BUIbI TPEHUA.
2 Kakwue Buabl QyHIAMEHTAIBHBIX B3aUMOICHCTBUI BaM HU3BECTHBI
3 Yto Takoe BHYTPEHHSISI SHEPTUSI CUCTEMBI
4 Kaxoil TOK Ha3bIBaeTCs IEPEMEHHBIM
5 Yto n3ydaeT reoMeTpuuecKas OnTHKa

[TpomexxyTouHas arTecTanus Mo JUCHMILIUHE MPOBOAUTCS B POpME dK3aMeHa

Tunossie Bonpocsl 3k3amena (OIIK-2)

18



19
1 3axonsl Hetorona. UMmynsc tena. Cuiibl B MexaHuKe. JIMHaMKKa BpaliaTeabHOTO ABM)KEHUS.

2 Dueprus u pabora. Mexannueckue kojaebaHus. 3aTryxaromue koiedanus. BeiHyX1eHHbIC KOJIeOaHusI.
DJIEeMEHThI CTaTUKH.

3 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH. YPAaBHEHHUE COCTOSHUS UICAIBHOTO Ta3a.

4 OcHOBHOE ypaBHEHHE KHHETHYECKON TEOpUHU. DHEPrusi MOJIeKybl. JnrHa cBobonHoro mpodera
MOJIEKYJIBI.

5 BHyTpeHHss sHeprus cucreMbl. Pabora B TepmoanHamuke. I1epBblii 3akOH TepMOAMHAMUKHY.

6 TeroemkocTb. M3omporiecch uaeabHOTO Ta3a. AauadarHeiii mporecc. Bropoit 3akoH
TEPMOJMHAMUKH.

7 Kuakoctu. CmMaunBaHuEe U KanWJUIsIpHBIE siBTieHUs. TeueHnue xxunkocreit. Ypasuenue /1. bepnyiu.
Teuenune BA3KUX KUAKOCTEH B TpyOax.

8 Dnexrpuueckue 3apsaabl. 3akoH Kynona. Dnekrpuueckoe none. HanpspkenHocth mosns. [paduueckoe
M300paKEHUE NEKTPOCTATUUECKUX 1ojiei. [loCTOSHHBIN 3NIeKTpUYECKHil TOK. 3aKOHBI TTOCTOSTHHOTO
TOKA.

9 3akoHbI reoMeTpHuecKoi ONTHKH. ToHkas nuH3a. @opMyrna TOHKON JIMH3EL. ONTHYeCKUE MPHOOPHI.
10 UnTepdepentus cera. {udpakuus ceeta. [lomsapuzamnus crera.

TunoBble 3aganua s 3k3amena (OIIK-2)
He npenycmorpeno

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHH) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKA3aTEIH

Onenka Kommnerenriu
TOCTYOKCHHSI pe3YJIbTaTa)

OIIK-2 JIeMOHCTpUpPYET BBICOKMH ypOBEHb 3HAHUH TEOpPHM. 3HAET
COBpPEMEHHBIE TPUOOPHI, (QyHIaMEHTAIbHbIC TOHSATHS, 3aKOHBI H
TEOPUH KJIACCUYECKON M COBpEeMEHHOM (pU3MKH. YMEET NMPUMEHSTh

«OTIINYHO OCHOBHBIC 3aKOHBI KJACCHUYECKOH U COBpEMEHHOH (U3MKH B
(85 - 100 6asoB) npodeccuoHaNbHON NEeSITEIIbHOCTH. Brnaneer HaBLIKAMHU
SKCIEPUMEHTAJIBHOTO M TEOPETHUYECKOro uccieaoBanus. OTBer
IIOCTPOEH JIOTUYHO, MaTepuaj H3JIaraercs 4eTKo, SICHO, XOPOILIUM
S3BIKOM, apT'yMEHTHPOBAHO.

OIIK-2 JleMOHCTpUpPYET BBICOKMHM YPOBEHb 3HAaHUH TEOpPUU. 3HAET
(byHaaMeHTabHBIE TOHATHSA, 3aKOHBl M TEOPUU KIACCHYECKOH U
¢u3ukn. YMeeT NpPUMEHSTh OCHOBHBIC 3aKOHBI KIJIACCHUYECKON

«XOpOIIO» ¢u3ukn B mpoheCcCHOHATBHON JeATeIbHOCTH. Biageer HaBBIKAMH
(70 - 84 6annos) MPOBECHUS SKCIIEPUMEHTOB U HAXOXKJICHHSI OLIMOOK IKCIICPUMEHTA.
B OTHenbHBIX MpUMEpax MOXKET BBIACIUTH MEKIUCIHUIUTMHAPHBIC

CBSI3U.

OtBer MOCTPOCH JIOTHUYHO, MaTCpHUaJl U3JIaracCTCs XOpPOIIUM SA3bIKOM.

OIIK-2 JIeMOHCTpHUpYeT HE JOCTATOYHBIM YpPOBEHb 3HAHUN TEOPHU. 3HAET
OCHOBHbBIC (DM3MYCCKUC SIBICHUS. YMECT BBLICIATH KOHKPETHOE
¢usnueckoe comepikaHWe B TPHUKIAJHBIX 3a1a4ax  OyayInei
«Y/IOBJICTBOPUTEIIBHOY JEATEeIbHOCTH. BrameeT HaBBIKAMH HCIOJIB30BAHHUS OCHOBHBIX
(50 - 69 6amnnos) NPUEMOB 00pPaOOTKHU IKCIIEPUMEHTAIBHBIX TAHHBIX.

HeyBepeHHO ompeenisieT MeX IUCIUIUTHHAPHBIC CBSI3H

OTBeT He Bceraa JIOTHYHO BBICTPOCH, MaTepHai u3jiaraercs 0Oe3
OPUMEHCHHSI HAYYHON TEPMHUHOJIOTHH.
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OIIK-2 JleMOHCTpHUpYeT clabblil ypOBeHb 3HaHUI TEOPHUH.

He moxxer aHanu3upoBaTh ONEPUPOBATH MOHATHSAMH U TEPMHHAMHU.
He 3Haer {QyHnameHTanpHble TOHATHSA, 3aKOHBI M TEOPHHU
KJIACCUYECKOI U COBPEMEHHOM (DU3HKH.

He Moxer npusecty puMepsl U3 peaJbHON MIPAKTUKH.

He MoxeT BbLAEINTD MEXINCIUIUIMHAPHBIE CBA3U

HeyBepeHHO U 10rHMYecK HEMOCIIEA0BATEIBHO U3JIaracT Marepuall.

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OO0ydaromuMcsi HEOOXOAMMO O3HAKOMUTBCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHBL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3zienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeTouuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHMe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKxoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, IMPOrpaMMHOE OOecCIeyYeHue,
npodeccroHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIHUITIHHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekauu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM [IOMOJIHUTEIbHOU
JUTEPATYPHI;

- IPYU CAMOCTOATEILHOM U3YYEHHU TE€OPETUYECKOU TEMBI CAeNaTh KOHCIEKT, UCIOb3Ysl PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOThI, TTO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- [P MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
VCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JHUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:
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- JenaTh 3allUCH MO XOMy YTEHHS B BHJIE MPOCTOTO WJIM Pa3BEPHYTOrO IIaHa (co3qaBaTh INEPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJATHh TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3II0KEHHE OCHOBHBIX MBICJICH aBTOpA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- cO3/1aBaTh KOHCIIEKTHI (pa3BEepHYThIE TE3HUCHI).
5.4. PexoMeHaIMy 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.
YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:
- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- pPalMOHAJILHOCTD UCIIOJIb30BAaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHONW yueOHO! 3a/1auu;
- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MMOCOOMI M TEXHUYECKUX CPEICTB IPH
OTBETE;
- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTeprarna;
- palMOHAJIBLHOCTD HUCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/IaHue.
VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpPKaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YATAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIeHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOJTHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHHUSA
PEe3yIBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Jlekmuu mo ¢usuke (MexaHMKa,MOJEKYJIsipHas (u3Muka) : y4eOHUK /aBT-cocT..B.A. ®emopos, T.H.
[Tnyxuukosa, C.B. BacunbeBa. - Tam6oB: M3narensckuii mom TI'Y um.I'P.[lepxaBuna, 2009. - 140c.

2. ®enopo B.A., KupumioB A.M., BacunseBa C.B., Tamb6. roc. yu-T um. I.P. JlepxaBuna Jlekuuu mo

¢bu3uKe (AMEKTPUYECTBO W MArHETHU3M) . YUEOHHWK /I CTyneHTOB. - TamOo0B: [M3aar. nom TT'Y um. I'P.
HepxaBuna], 2011. - 129 c.
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6.2 JlononHUTENbHAS JIUTEPATYpA!

1. [lnyxxnukoBa  T.H., ®enopoB  B.A. ®usuka.Mexannka.MosekymnsipHas buzuka u
tepmonuHaMuka. Kparkuii  kypc Jseknuid :  ydeO.-merom. mocobme. - Tambos: Wzmar.iom TIY
um.["P.Jlep:xkaBuna, 2010. - 66¢.

2. ®enopos B.A., ITnyxuukosa T.H., ITo3guskoBa M.M., Tam0. roc. yH-T um. I.P. Jlep>kaBuna Jlekunu no
¢usuke (Ontuka. AtomHast pusuka) : yaeOHuk. - Tam60B: [U3nar. mom TI'Y um. I.P. [lepxkaBuna], 2013. -
133c.

3. ®enopos B.A., UuBanoB A.B., boitnioBa M.B., IlnyxaukoBa T.H., Tam0. roc. ya-t um. I.P. JlepxaBuna
N3mepurenbubie mprbopsl. O6paboTKa pe3yabTaToB U3MEpPEHHUi : yueb.-MmeTo1. mocodue. - Tam6oB: [3nart.
aom TT'Y um. I'P. JlepxkaBuna], 2011. - 90 c.

4. ®enopoB B.A., fxosne A.B., Tam0. roc. yu-T uM. I[.P. Jlep>xaBura COOpHUK MPAaKTHYECKUX 3aTaHUN
o o0mieit ¢pusuke : yued.-metoa. nmocoodue. - Tamo6os: [M3xar. nom TI'Y um. I.P. [lepkaBunal, 2013. - 80 c.

6.3 I1Hble UICTOUYHUKH:

1. bubnnoTeka Hay4HOM U y4eOHOMU uTepatypsl - http://sbiblio.com

2. Bonpmas poccuiickas sHuuKiIoneaus - https://bigenc.ru/

3. bonbImas coBeTckas sHIMKIoneus - http://slovari.yandex.ru/dict/bse/article/00084/17900.htm

4. Karanor o0pa3oBaTelIbHBIX HHTEPHET-pecypcoB - http://www.edu.ru/index.php?page id=6

5. Hayunast snektponHast 6nbnuoreka Poccuiickoil akajeMun ecTecTBO3HaHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauToOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IrpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnist mpoBeeH sl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHuS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

Jlunien3znoHHoe nporpaMMHOe 0OecIeUeHHeE:
Microsoft Windows 10
Omneparnmonnas cuctema "Anst O6pazoBanue"

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snektponHo-6ubnnoreunas cuctema. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nannbix . — URL: https://www.scopus.com

3. Web of Science: momutemarudeckas pedeparuBHO-OMOIMorpadguueckas u HayKoMeTpudeckas 0aza
nauubixX . — URL: https://apps.webofknowledge.com

4. Apx¥B Hay4HBIX )KypHaJOB 3apyOexxHbIX u3narenscTB. — URL: https://arch.neicon.ru
5. Hayunas snexrponnas 6ubnuoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
6. Hayunas snexkrponnas 6ubmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

7. Hayunas osnektpoHHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanmi. —  URL:
https://www.monographies.ru

8. [Tnardgopma Nature . — URL: https://www.nature.com/siteindex
9. IIpe3unenrtckas oubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru
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10. Poccuiickas rocynapctBenHas oubnuoreka. — URL: https://www.rsl.ru

11. Poccwmiickas HanmoHansHas 6uomuoreka. — URL: http:/nlr.ru

12.  VYuuBepcurerckas OuOIMOTEKa  OHJIAWH:  AJIEKTPOHHO-OMOMMoTeyHass cucrema. —  URL:
https://biblioclub.ru

13. ®enepanbHoe xpanwnuine «EguHas kommekmus 1udpoBbIX oOpa3oBaTrenbHBIX pecypcoB». — URL:
http://school-collection.edu.ru

14. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru

15. ONEKTPOHHBIN KaTrajor dyHIaMeHTaJIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

16. FOpaiit: snexTponHo-0mbaunoreuHas cuctema. — URL: https://urait.ru

DJIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[ICHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



