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EJW U 3ATAYM JUCHUTIIAHBI

1.1. Ieau IMCUMIIMHBI

[enbro u3ydeHuss AUCUHUILUIMHBI «@PH3MKA WU €CTECTBO3HAHUE» SBIISIETCA
O03HAKOMJICHHUE OOYYaloIMXCsl C COBPEMEHHOM (DU3MYECKOM KapTUHOW Mupa,
NpUOOpPETEHNE HWMH HAaBBIKOB HJKCIEPUMEHTAIBHOTO HCCIEIOBaHUS (DU3NUECKUX
SIBJICHUA M TPOLIECCOB, M3YUEHMS] TEOPETUYECKHX METOJIOB aHaiu3a (PU3MYECKUX
SBJICHUH, OOYYEeHHS TPaMOTHOMY IMPHUMEHEHHUIO TIOJOKEHUN (yHIaMeHTaIbHON
GU3MKKM K HaydYHOMY aHaJIU3y CHUTYallMi, ¢ KOTOPBHIMU BBIITYCKHUKY MPUXOIUTCS
CTaJIKUBATHCS MPU CO3[JAHUM HOBOM TEXHUKH M TEXHOJIOTHH, a TaKKe BBIPAOOTKHU Y
CTYyICHTOB OCHOB €CT€CTBEHHOHAYYHOIO MHPOBO33PEHHUSI U 3HAKOMCTBA C UCTOPUEH
pa3BUTHs GU3UKN U OCHOBHBIX €€ OTKPBITU.

1.2. 3amauym ocBOEHHS JUCIHHUILIHHBI

B pesynbrate ocBoeHus AuCHUIUIMHBI «DU3MKa U €CTECTBO3HAHUE)» CTYACHT
JOJKEH M3YYHTh OCHOBHBIC (PM3WYECKHUE SBJIICHHUS W 3aKOHBI (DU3UKH, TPAHUIIBI MX
MPUMEHUMOCTH, OCBOWUTH TPHUMEHECHHE 3aKOHOB B BAXHEHINX MPAKTHUYCCKUX
MPWIOKECHUSAX; TTIO3HAKOMUTHCS ¢ OCHOBHBIMHM (DPU3MUYECKUMH BEIMYMHAMHY, 3HATh MX
OTIpeJIelICHUE, CMBICH, CIOCOOBI M CIAMHMIBI X H3MEPCHHS, MPEACTaBIATH cebe
dbyHIaMCHTAIbHBIE (U3MYECKHE ONBITHI M WX POJIb B Pa3BUTUU HAYKH; 3HATh
HA3HAYCHWE W MIPUHITUIILI ICHCTBHS BAXKHEHIINX (PU3UICCKUX MPUOOPOB.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

HucuunnuHa «®Puznka M €CTeCTBO3HAHUE» OTHOCUTCS K JUCIUILIMHAM
oOsi3arenpHOM yactu 610ka b.1 yyeOHoro miana.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JAACIUIIJIMHE

[Iponecc uzydeHus: quCHUIUIUHBI «PU3MKA U €CTECTBO3ZHAHME» HAIIPABIICH HA
dbopMupoBaHUe CIETYIOMNUX KOMITIETECHITHN:

OIIK-1 -CriocobeH aHanu3upoOBaTh 3a7a4u MPoPeCCUOHATILHON JeATeIbHOCTH
HA OCHOBE MOJIOKEHH, 3aKOHOB U METOI0B B 00JIAaCTH MAaTEMAaTHUKH, €CTECTBEHHBIX U
TEXHUYECKUX HAYK;

OIIK-2 - Cnnocoben hopMynupoBaTh 3aa49u MpodhecCHOHATBHOM IeITeIbHOCTH
HA OCHOBE 3HAHMA MPOQPWIBHBIX pa3/IECIOB MAaTEeMaTHYECKUX, TEXHUYECKUX U
€CTECTBEHHO-HAYUYHBIX JUCIHUILUIUH (MOAYJIEH).

Kommnerenuus Pe3yabTaThl 00y4yeHUs, XapakTepUu3youe
chOpPMHUPOBAHHOCTH KOMIIETEHIIUHU

OIIK-1 3HATh

OCHOBHBbIE (DU3WYECKUE SBJICHUS U OCHOBHBIC 3aKOHBI
(bU3UKH; TPaHUIIBI UX PUMEHUMOCTH, MPUMEHEHHUE 3aKOHOB
B BOKHEHIINX MNPAKTUYECKUX MPUIIOKEHUSIX; OCHOBHBIC




bu3uYeCKre BEIMYMHBI M (QHU3WYECKHE KOHCTAHTHI, HX
ONIPEJICIICHUE, CMBICII, CIIOCOOBI M €IMHUITBI X H3MEPCHHS
YMETh

aHAJIM3UPOBATh U OOBICHATH OCHOBHBIE HAOJIOJaEMbIC
MPUPOIHBIC M TEXHOTEHHBIC SBICHUS U d()PEKTHI ¢ MO3UITHI
byHIaMEeHTAIBHBIX buznYecKux B3aUMOICHCTBHI;
yKa3bIBaTh, KAKWE 3aKOHBI OMUCHIBAIOT JTAHHOE SBJICHUE WIIH
a3 dekT; 3anuchiBaTh YpaBHEHUS ISl PU3UUECKUX BEJIUYMH B
cucreme CH; wucnonp3oBaTh pa3iaudyHbIE  METOJUKHU
U3MEpeHUd U 00pabdOTKU AKCHEPUMEHTAJIbHBIX JIAHHBIX;
UCIIOIb30BaTh  METOJbI  aJCKBAaTHOTO (PU3MUECKOTO U
MaTeMaTHYECKOr0 MOJCIMPOBAHUSA, a TaKXKe IPUMCHSTH
METOIbl (U3UKO-MATEMATHYSCKOr0 aHaji3a K PEIICHHUIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHHYECCKHUX ITPOOIIeM
BJIAJICTH

HAaBBIKAMH  TMPAKTUYECKOTO  TMPHJIOXKEHUS  OCHOBHBIX
001IepU3NYECKUX 3aKOHOB U MPHUHIIUIIOB, OCHOBHBIMU
MeTojaMu (PU3UKO-MATEeMaTHYECKOTO aHAJIN3a JJIs PEeIICHUs
€CTECTBEHHOHAYYHBIX  3aJlay; MeToJaMU  (PU3UUECcKOTo
MOJCTMPOBAHUS B MH)KCHEPHOM MPAKTHUKE

OIIK-2 3HaTh

IIpUMEPbl OCHOBHBIX 3aKOHOMEPHOCTEH Pa3BHTHS IIPHUPOJIBL;
byHIaMeHTaIbHBIC (HU3WYECKHUE OIBITHI M WX POJb B
Pa3BUTHHN HAyKW;, CMBICI (PU3MYECKUX BEIMYUH W TOHSITHUMH;
HA3HAYCHUE ¥ IPUHITUIIBI ICUCTBHUS BAKHEUITNX (DU3UICCKUAX
npuOOpoB

YMETh

WCTOJIKOBBIBATh CMBICT (DU3MYCCKUX BEIIMYUH W TIOHSTHM;
WCIIOJb30BaTh TOHSATUMHBIA anmapaT W TEPMHHOJIOTHIO
OCHOBHBIX 3aKOHOMEPHOCTEH pa3BUTHUS MPHUPOJBI IpHU
GbOpMYyJIMPOBAaHUU U PEIICHUH 3a7a4 IpodeccHoHaTbHON
NEATCIIbHOCTH, OIPEIeIsATh KOHKPETHBIC IMYTH peIIeHUS
3a1a9  Tpo(ecCHOHAIBLHON  JIEATEIPHOCTH HAa  OCHOBE
(byHIaMEHTAIBHBIX €CTECTBEHHOHAYYHBIX 3HAHUM

BJIAJICTh

HABBIKAMH MTPaBUIILHOM AKCIUTyaTaIlid OCHOBHBIX TTPHUOOPOB
1 000pyJOBaHUSI COBPEMEHHON TEXHUUYECKOHN JabopaTtopuu;
00pa0OTKOM U UHTEPIIPETALIMEN PE3yIbTATOB IKCIIEPUMEHTA

4. OFBEM U CHUIIJINHBI

OO6m1ast TpyI0eMKOCTh JUCIUTUIUHBI «DHU3KKa U €CTeCTBO3HAHUE) COCTABIISET 6
3aYETHBIX CIUHUII.
Pacnipenenenue Tpy10€MKOCTH JUCHMILIUHBI TT0 BUJIAM 3aHSATUN



Ounas popma 00ydeHust

Bun yuebHo# paboThl Bcero CemecTpsl
4acoB | 2
AyauTopHbIe 3aHATHS (BCEro) 108 54 54
B Tom yucre:
Jlexiu 36 18 18
ITpakTnueckue 3anstus (113) 36 18 18
Jlabopatopusbie padoTsl (JIP) 36 18 18
CamocrosiTeibHas paboTa 45 18 27
KypcoBoii npoexT (paboTta) - HET HET
KoHTpospHasg pabora - HET HET
Bun npoMexyTo4HOM arTecTanuu - DK3aMe€H | DK3aMeH
KonTpoJib 63 36 27
OO6m1as TPy 10€MKOCTh yac 216 108 108
3a4. efl. 6 3 3

5. COAEP/ KAHUE JUCHUIIVINHBI
5.1 Copnep:xaHue pa3e/10B JUCHUILNIMHBI U pacnpeaeleHie TPYI0eMKOCTH

M0 BUJAAM 3aHATHI

o4yHasi popma 00ydeHust

HaumenoBanue TeMbl Copeprxanue paszena

IIpax

Tlexn 3aH

Jlao.
3aH.

Bcer
o,
gac

CPC

1 cemecTp

OCHOBHbIE KHHEMATHYECKHEXAPAKTEPUCTUKH
YCKOpEHHE.

1 |OcHOBBI KNHEMATHKH
JBIDKEHUS:  CKOpOCTh U
HopmaneHoe u TaHTeHIMAIbHOE YCKOPEHHUE.
KuHeMaTHka BpamaTelbHOTO  JBHXKCHUS:
YTJIOBast CKOPOCTh M YIJIOBOE YCKOPEHHE, HX

CBSI3b C JINHEHHOW CKOPOCTBIO NYCKOPEHUEM.

2 I[I/IHaMI/IKa I/IHepIII/IaHI)HI)IC CHCTEMBI OTCUCTA I/IHCpBLIfI

MaTepHanbHOM Toukn |3akoH Herorona. BTopoill 3akon HeroToHa.

Macca, wummynabc, cuia.  YpaBHEHHE
JIBIKEHUSI MaTepuallbHOM Touku. Tperuii
3akoH HpOTOHA M 3aKOH COXpaHEHMs
UMITyJIbca. 3aKOH BCEMHPHOIO TSATOTEHMS.
IleHTp Macc MEXaHUYECKOM CHCTEMBI, 3aKOH
JIBIDKEHUS IeHTpa Macc. HewHepumanbHble

CHCTEMBI OTCUCTA.




3aKOHBI COXpaHEHHUS

MoMeHT umIyjbca MaTepUalbHOM TOYKU U
MEXaHUYECKOH CUCTEMBl. MOMEHT CHIIBL
YpaBHEHHE MOMEHTOB. 3aKOH COXPAaHEHHMS
MOMEHTA UMITYJIbCAMEXaHUYECKON CHCTEMBI.
Oneprus. Cuma, pabora M TOTCHIHAIBHAS
SHEPTHUS. KoHcepBaTuBHEIE u
HEKOHCEpBAaTHBHbIE Ccwibl.  Pabora U
KHHETHUECKasl YHEpPrus. 3aKOH COXpPaHEHUs
MOJTHOM MEXaHW4YEeCKOW SHEepruu B T0JIe
MOTEeHIMaNbHBIX cuil. Cuibl TpeHus. CBsi3b
MEXAY CWIOH U IOTEHLUUAIbHON JHEPrUEil.
CronkHOBeHHUS Tel. AGCONIOTHO YIIpyroe u
HEYIIPYTroe CTOJKHOBEHHE.

10

J{Br>xeHne TBEPIOro
Tella

JluHamMMKa ~ BpamaTeNbHOTO  JBMDKCHMS.
OcHoBHOE YpaBHEHHE JUHAMHKA
BPAIIATENILHOTO JABM)KEHHUS TBEPAOTO Tela C
3aKpEeIUIEHHOM OCBbI0 BpameHus. MOMEHT
uMmnynbca Tena. MoMeHT uHepiuu. Teopema
ITeitaepa. Kunernueckas JHEprus
BpAIIAIOIIErocs TBEPAOro Tena. YpaBHEHUs
JIBIDKEHUS TBEPIOTO Telna.

10

MexaHuKH CIUTOITHBIX
cpexn. OcHoser CTO.

ONeMeHTBl MEXaHWKH CIDIONIHBIX — Cpel.
OO0mme CBOMCTBA JKUOKOCTEM W Ta3oB.
CrammonapHoe TEYCHUE uaeaIbHON
xkuakoctu. JlaMuHapHOE W TypOYJIEHTHOE
nexenue. Yucno PeitHonbaca. YpaBHeHue
bepuynnu. CrannoHapHOE TeueHUe BSI3KOU
JKUAKOCTH. MaeanpHO — ympyroe — Tejo.
Yupyrue HanpsokeHus U aedopManui. 3aKoH
I'yka. Monynp IOHra. DHeprust ympyrux
nedopManuii  TBEpAOTO Teia. JIEMEHTHI
pEeNSATUBUCTCKOM ~ MeXxaHuKkd. IlocTynaTel
CHCIHATbHOM TEOPHH  OTHOCHUTEIBHOCTH
(CTO)  Diinmreiina.  [IpeoOpa3oBanus
Jlopenua.

MonekynspHas
¢busmnka

MonexynspHO—KHHEeTHYIeCcKast Teopus
HJIeaJIbHbIX rasos. H3onpouecchl.
Bapomerpuueckas popmyna. Pacnpenenenue
Bombimana.  Bapomerpuueckas  ¢dopmyna.
Pacnipenenenne MakcBemia MoOJEKyJl 1O
cKopocTsAM. PacrpeneneHue »HEpruu 10
creneHssM cBoOonpl. Ipunnun bonbumana.
3akoH AppeHuyca.

TepmoauHaMuka.

OOpatuMble ¥ HEOOpaTHUMbIE IPOLECCHI.
IlepBoe Hayajlo TEPMOJIUHAMUKH.
TernnoemMKocTb. N3oxopuueckuid,
n300apHYIeCKHiA, HN30TEPMHUYCCKUH,
annabaTHYIeCKuil MpoIecchl B HACATBHBIX
razax. uxn Kapro u ero xo3dduiment
MOJIE3HOTOJICHCTBUS. DHTPOIHUSL.

12




PeanbHbIe Ta3bl,
PKUJIKOCTU U TBEP/bIE
Tesna

VpaBuenue Ban-nep-Baanbca. ®a3pl u
ycnoBusi paBHoBecust (a3. TepmoauHamuka
MMOBEPXHOCTH paszzaena JIBYX ¢as.
[ToBEepXHOCTHBIE 3HEPTHs U MTOBEPXHOCTHOE
HATsDKEHHE. Kanumnspasie SIBJICHUSL.
SIBnenns TepeHoca. Hudpodysus,
TEIUIONPOBOHOCTh, BHYTPEHHEE TPEHHE.
BpoyHoBckoe aBHKEHHE.

2 cemecTp

QHCKTpOCTaTI/IKa

Onekrpocrarrnka. OCHOBHbIE OIPEACICHHS.
3aKkoH Kynona. HampspokeHHocTs,
anexkTpuueckoro nomus. Teopema 'aycca qs
NIEKTPOCTATUYECKOTO TIOJNd B  BaKyyMe.
PaboTa cHI 3JEKTPOCTaTHYECKOTO IOJIA.
ITorenmuai. Konnencarop. DHeprusl.
JmdnexTpuky. [TpoBogHUKH B
3JIEKTPOCTATHYECKOM I10JIE

12

TTocTossHHBIHM
ANEKTPUICCKUH TOK

IlocTosiHHbBIN snexkTpuyeckuil Tok. Cuna u
IJIOTHOCTH TOKA. 3akoH OMa B UHTErpajbHOM
n jguddepennuanpHoll  dopMax.  3aKoH
Joxoyns-JleHna. DNeKTpOIBIKYILAs CHUJIA
ucTouHMKa Toka. IlpaBuna Kupxroda.
DIIeKTpUYECKrEe TOKA B METaJlIax, BAKyyMe U
rasax.

13

DNeKTpOMarHuTHOE
nose

BexkTop MarHWTHOW WHAYKIUH. 3aKOH
Awmmnepa. Cuna Jlopenua. [IBuxenue 3apsaoB
B DJJEKTPUYECKUX M MArHUTHBIX IOJIIX.
3akoH buo-Casapa-Jlannaca. MarauTtHoe
nojue B BEIIIECTBE. MaruuTtHas
MIPOHUIIAEMOCTb. Knaccudpukanus
MAarHeTHUKOB. JomeHnHas CTPYKTYpa
(heppOMarHeTHKOB.

16

DJIeKTpOMarHuTHas
WUHIYKLHS.

DNeKTpOMarHUTHAs WHIYKITUS.
DeHOMEHOIIOTHS AIEKTPOMATrHUTHOM
nuaykauu. IlpaBuno Jlenua. YpaBHeHue
3JIEKTPOMATHUTHOMN WHTYKIUH.
CamouHayknus. HIYKTHBHOCTHCOJICHOUIA.
BritoyeHne W OTKIIOYCHHE KATYIIKH OT
HCTOYHHKAa TIOCTOSHHOM 31C. OHeprus
MarauTHoro nosst. Tok cmemenus. Cucrema
ypaBHEHM MakcBemna B MHTErpPaIbHOU
dopMe U (UINIECKUN CMBICI BXOIIIMINX B
HEe YpaBHEHUH.

12




5 |Konebanus I'apmonnueckue Konebanus. MmeanbHbIid
TapMOHUYECKUH OCHMIUIATOpP. Y paBHEHHE
U/ICANIBHOTO OCLMIUIATOpAa U €r0 PEIICHHE.
Awmrumatyna, dactora W (haza KojeOaHHS.
[Ipumepnt KoneOaTenbHBIX  JBIDKEHUIT

pazIU4YHON (uzngeckoit TIPUPOABL.
CBoOoHbIC 3aTyxaromue — KoJeOaHus
OCLMIATOpPAa C MOTEpsIMH. BbIHyXkneHHblE| 2 2 - 6 10

konebanus. Crnoxenue konebanuii (OueHus,
¢uryps Jluccaxy). Cesi3aHHBIE KOJICOAHHMSI.
Kommnexkchas ¢dbopma MPEACTABICHUS
rapMOHHYECKHUX KojebaHuil. BekxropHoe
OIIHCaHUE CJIOKECHUS KoneOaHuH.
Hopmanbsabie MOJIBI CBSI3aHHBIX
OCLIUIATOPOB. ABTOKOJIE0aHNS.

6 |BomHoBas onTHKa Bonuel. IInockas rapMoHHueckas BOJIHBI.
VYpaBHeHue BOJHBL. JlJIMHA BOJHBI, BOJTHOBOE
yucno, (azosast ckopocTh. MHTEphepeHnus
BoJH. VIHTEep(depeHnoHHOe Mojie OT IBYX
TO4YeyHBIX UCTOYHMKOB. OmbiT  FOHra.
WuTeppepomerp MatiikenbcoHa.
WntepdepeHnnss B TOHKMX  IIJICHKaX.
Hudpakaus BomH. [purmumn [rofireHca-
O®penensi. Judpakmms ~ Dpenens  Ha
MIPOCTEHIINX nperpanax. Hudpakous| 4 2 4 2 12
®paynrodepa. IudpakirionHas pemerka KaK
CreKTpasbHBIN 1pubop. Tlonspusanus BojH.

[Tonyuenue u aHajIu3 JINHEWHO-
HOJIIPU30BAaHHOTO CBETA. JIuneinoe
JBYJTydeTpesIOMIICHHUE. HckyccTBeHHas

ontuyeckas aHmzorponmsa. OTpaxeHHe U
IpENOMIICHHE CBeTa Ha TpaHUIE pasziena
IBYX  AMdICKTpukoB. [lornomeHne u
JIACTICPCHSI BOJIH.

7 |KsautoBas usmka. PaBHoBecHoe nziyuenue. 3akonsl Kupxroda,
Credana-bonbimana u Buna. AOCOIIOTHO
YEpHOE  TeloO. I'unore3a  Ilnanka.
®doroadpdekr wu  sbdekr  KommroHa.
YpaBuenne JDitamreiiHa Uit (Gotodddexra.
KBanroBast mexanuka. ['unoreza ne bpoits.
[Mpuamun weonpenenenHocTn ['efizenOepra.
BonnoBast (yHKIMs, ee CTaTUCTHYECKUH
CMBICI M YCJIOBHS, KOTOPHIM OHa JIOJDKHA

yAoBIETBOPATH. YpaBHeHue llIpenunrepa.
Hroro| 36 36 36 45 153

5.2 IlepeveHb 1a00paTOPHBIX padoT
1. PacueT norpemHocTeil npu u3MepeHnn o0beMa HUINHApPA.
2. OnpeneneHre MOMEHTa MHEPIIMU MaXOBHUKA 1 MOMEHTA CHJI TPEHUSI.
3. OnpeneneHue CKOPOCTH TMOJIETA MyJIM C MOMOIINBIO 0aNTMCTUYECKOTO MasTHUKA.
4. I3yueHus1 3aKOHOB COXPAHCHUSI UMITYJIbCA U MEXAHUYECKOM HEPrUU HA MOJIEIIH
KOIpa.



5. Onpenenenre OTHOIIEHUS TETUIOEMKOCTEN BO3/lyXa MPH MOCTOSTHHOM JIaBJICHUU U
IIOCTOSTHHOM OOBEME.

. UccrnenoBanue 3J1€KTPOCTATUYECKOTO TTOJIS.

. OnpeneneHue CONMPOTUBIICHUSI TPOBOJHUKA C TIOMOIIBIO MOCTHKAY UTCTOHA.

. I3yueHne MarHuTHOTO TOJIsl COJICHOU/IA.

.CHsATHE KpUBOM HaMarHWYMBaHUS U TETIM THUCTEpE3uca ¢ IOMOIIbIO
ocruiorpada.

10. U3ydenue siBiieHus: AUGpakium.

O 0 J O

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBHM ¢ y4eOHBIM IUTAHOM OCBOEHWE JUCUUIUIMHBI  HE
peaycMaTpUBaET BHITIOJIHEHUE KYPCOBOTO MpoeKTa (paboThl) U KOHTPOJBHBIX PadoT.

7. OHEHOYHBIE MATEPHAJIBI JIUISI IPOBEIEHUS
MPOMEKYTOYHON ATTECTALIMM OBYYAIOLUXCS MO
JTUCLUIJIMHE

7.1. Onucanue noxkasaresjael 1 KPUTEPUEB OLICHMBAHUS KOMIIETEHI U Ha
Pa3JIHYHBIX 3Tanax ux GopMUpPOBaHMS, ONIUCAHME IIKAJ OLleHUBAHUSA

7.1.1 Tan TeKymero KOHTPOJIs
Pe3ynbTaThl TEKyIEro KOHTPOJS 3HAHUW U MEXKCECCHOHHOM aTTecTaluH
OILICHUBAIOTCS MO CIAEAYIOLIEH CUCTEME:!

«aTTECTOBAH),
«HEC aTTCCTOBAH.
Komnerenuus Pesybratbi o6yyenus, Kpurtepun ATTecTOBaH He aTrecToBan
cpopmmposanocTs OllCHHUBAHHA
KOMIIETCHIHHU
OIIK-1 3HaTh OCHOBHBIC (M3MYecKre |AKTHBHAs paboTa Ha Brinonnenue Hepbmmonnenue

SIBIICHUSI ¥ OCHOBHBIC 3aKOHBI |IPAKTHYECKUX 3aHATHAX, |paboT B 00beMe, pabot B 00beME,
¢u3nkwy; TPaHUIIBI YX |BBINTOJIHEHHE U yCIIEIIHAs |[IPEAyCMOTPEHHOM B [IIPEAyCMOTPEHHOM B
MPUMEHNMOCTH, TpPHUMEHEHHE |3alnTa Ja00paTOpHBIX  |paboueit paboueit
3aKOHOB B Ba)XKHEHINX |paboT, MOIHOE NN porpamMme, B porpamme, B
MPAaKTHYECKUX MPUIIOKEHUSX; |YaCTUYHOE TIOCCIICHUE  |YCTaHOBJICHHbIE YCTaHOBJICHHBIE
OCHOBHBIE ¢dusnueckue |(He Oosee TpEX CPOKH CPOKH

BEJIMYMHBI M (DU3UUECKHE |IPOITYyCKOB ayJUTOPHBIX
KOHCTaHTBI, WX OIpEeeJICHUE, |3aHITHI) JICKIMOHHBIX,
CMBICII, CHOCOOBI M €IMHHMIIBI |J1a00PaTOPHBIX U

WX U3MEPEHUS MPAKTUICCKHUX 3aHATHH.
yMeTh  aHAIM3HPOBaTh W | PemeHue ctaHmapTHHIX | BuimomHeHue Hesrimonuenue
00BACHATH OCHOBHBIC | MPAaKTUYECKUX 33]ad, pabot B 00BeMeE, paboT B 00BeMeE,
HaOII0OaeMble IPUPOAHEIC U | BEIIOJHEHHUE U MPEIyCMOTPEHHOM | MPEIyCMOTPEHHOM
TEXHOTEHHBIC SBJICHHS W | YCIICIIHAS 3allluTa B paboueii B paboueii
3¢ dexTs c MO3MIHK | TabOpaToOpHBIX padoT, mporpamMme, B porpaMMe, B
(hyHIaMEeHTaIBHBIX MOJTHOE VUTM YaCTUYHOE | YCTAHOBIICHHBIE yCTaHOBIICHHEIE
(uszrueckux noceteHue (He 6oee CPOKH CPOKH
B3aUMOJEHCTBU; TpEX MPOITYCKOB

yKa3blBaTh, KakKWe 3aKOHBI | ayJTUTOPHBIX 3aHITHI)
OMNKUCKLIBAIOT JAaHHOE SBJICHHE | JIEKIIMOHHBIX,

win  3pdekr; 3amuceBaTh | 1a0OPATOPHBIX U
ypaBHEHHS JUIs (PU3MYCSCKUX | MPAKTHYCCKUX 3aHITHH




penmmunH B cucteme CH;

WCIIOJIb30BAaTh  Pa3IMYHbIC
METOJMKH  HM3MEpPeHUH U
00paboTku
9KCIIEPHUMEHTAIBHBIX
JaHHBIX; HCIIOJIb30BATh
METOIBI aJICKBATHOT'O
¢uznaeckoro u
MaTeMaTHIECKOT0

MOJACIUPOBAHUs, a TakKKe
MPUMEHSTh METOABI (PU3HKO-
MaTeMaTHYEeCKOro aHajiu3a K

PELIEeHHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX u
TEXHUYECKUX IPOo0IIeM
BIIaJETh HaBbIKamu | Pemrenue npuknaanelx | Beimonnenue Hessinonuenne
MIPaKTHUECKOTO TPHUIIOKEHHS | 3a7ad, BBITOJHEHHE 1 pabort B 0OBeMe, pabor B 0OBeme,
OCHOBHBIX OOIIE(PHU3NIECKUX | yCHEUIHas 3aluTa MIPEAYCMOTPEHHOM | NIPEAyCMOTPEHHOM
3aKOHOB ¥  TPUHIUIIOB; | Ja0OpPaTOpHBIX padoT, B paboueii B paboueii
OCHOBHBIMH METO/aMH | MOJTHOE WJIM YaCTHYHOE | MporpamMe, B porpamMmme, B
(hU3MKO-MaTEeMaTHIECKOTO nocerieHue (He 6osee YCTaHOBIICHHBIE YCTaHOBIICHHEIE
aHanM3a I pemeHHs | TPEX MPOIyCKOB CPOKH CPOKH
€CTeCTBEHHOHAYYHBIX 3a]a4; | ayAUTOPHBIX 3aHATHH)
MCTOJaMH (bI/I3I/I‘-IeCKOFO JICKIIMOHHBIX,
MOZICTTUPOBAHHUS B | J1abOpaTOpHBIX U
WH)XEHEPHOW IPaKTHKE NPaKTHYECKUX 3aHITHI

OIIK-2 3HaTh NPUMEPbl OCHOBHBIX | AKTHBHas paboTa Ha Brinonnenue Hessinonuenue
3aKOHOMEPHOCTEH PAa3BUTHUS | MPAKTHYCCKUX pabot B 00beMe, paboT B 00beMeE,
TIPUPOJIBL; 3aHSTHSX, BHIIIOJHEHNE | MPEAYCMOTPEHHOM | MPEAyCMOTPEHHOM
(dyHIaMeHTaIbHbIE 1 yCIIEIIHAs 3aIInTa B paboueii B paboueii
(¢usnyeckue OmBITHI M MX | JJabOpaTOpHBIX padoT, Iporpamme, B porpamMmme, B
poib B PAa3BUTHM HAyKH; | TOJHOE WM YaCTUYHOE | YCTAHOBJICHHBIC YCTaHOBJICHHBIC
CMBICI (pM3MYECKUX BEIMYMH | MOcemeHue (He Oomee CPOKH CpOKHU
1 TIOHATHH; Ha3HauYeHWE W | TPEX IPOITyCKOB
TIPUHLMIIBI JIEHCTBUS | ayIUTOPHBIX 3aHATHI)
Ba)KHEHUIITNX (u3nuecKux | JEKIMOHHBIX,
npudopoB J1a00paTOPHBIX U

IPAKTUYECKUX 3aHATUN.

YMETH HUCTOJIKOBBIBATH Pemenue CTaHAapTHBIX Brimonnenue Hespimonnenue
CMBICT (PM3MYECKUX BEJIMYHMH | MPAKTHYECKUX 337124, pabort B 0ObeMe, pabot B 00beMe,
U TIOHATHH; WCIIOJIb30BATh | BBHIOJIHEHHE U MIPEAYCMOTPEHHOM | MPEAyCMOTPEHHOM
NMOHATUNHBI  ammapaT U | yCIIENIHas 3aIluTa B paboueii B paboueii
TEPMHHOJIOTHIO ~ OCHOBHBIX | Ja0OpaTOpHBIX padoT, porpamme, B rporpamme, B
3aKOHOMEPHOCTEH pPa3BUTHA | MOJIHOE WM YaCTHYHOE | yCTaHOBJICHHBIE YCTaHOBJICHHBIE
TIPUPOJIBI mpu | noceunienue (e donee CPOKH CPOKH
(opMmypoBaHUN U | TPEX MPOITyCKOB
pelIeHun 3a7a4 | ayIUTOPHBIX 3aHATHH)
npodecCHOHATbHON JIEKIIMOHHBIX,
JeATeNbHOCTH; OIPENeNATh | J1a0OpaTOPHBIX U
KOHKPETHBIE IIyTH PEUICHMs | MIPAKTUYECKUX 3aHATUN
3ama4  mpodecCHOHATBLHOM
JeITeIbHOCTH Ha  OCHOBE
(dyHIaMEeHTaIbHBIX
€CTECTBEHHOHAYYHBIX
3HAHUU
BIIaJETh HaBbIKamMK | Pemrenue npuknaanelx | Beimosnnenue Hessinonnenne
MPaBIWIIBHON  SKCIUTyaTallMM | 3ajad, BBIIOJHEHHUE U pabort B 0ObeMe, pabor B 0OBeme,
OCHOBHBIX  NPHOOPOB M | yCHeEUIHas 3aluTa MIPEAYCMOTPEHHOM | MPEAyCMOTPEHHOM
000pyIOBaHUSI COBPEMEHHOH | 1a00paTopHBIX padoT, B paboueii B paboueii
TEXHUYECKOH J1abopaTopuy; | MOTHOE MM YaCTHYHOE | MpOrpamMMe, B porpamMmme, B
00paboTKO u | mocemenue (He 6omee YCTaHOBJICHHBIE YCTaHOBIICHHBIE
HHTepIpeTanuei TPEX MPOIYCKOB CPOKH CpOKH

Pe3yIbTATOB IKCIEPUMEHTA

ayIUTOPHBIX 3aHITHH)




JEKIHOHHBIX,
71a00paTOPHBIX U
NPAKTHYECKUX 3aHATHI

7.1.2 dTan NpoMe:KyTOYHOr0 KOHTPOJIS 3HAHUI
Pe3ynbraThl mpOMEXKYTOYHOTO KOHTPOJS 3HAHUM OLEHUBAKOTCS B |1 u 2
cemecTpax Juisl OYHOU opMbI O0YyUEHHUS 110 CUCTEME:
«OTIINYHOY;
«XOPOLIOY;
«YIIOBJIETBOPUTEIBLHOY;
«HEYJOBJIETBOPUTEIBHO»

Komnerenuusi| PesyabraTtsl 00yuenusi, | Kpurepun OtanyHo Xopowo YaoBa Heynosa

XapaKTepHu3yne OLICHUBAHUS

c¢()OpMHPOBAHHOCTH
KOMIIeTeHIUH

OIIK-1 3HATh OCHOBHBIE Tect 10 16-20 6amos | 11-15 Gammos 6-10 Ganos MeHee 6
(usnyeckue sABIeHUS 1| 3a0aHUA U GaILIOB
OCHOBHBIC 3aKOHBI 3aiaqa
(GU3MKKM; TpaHUIBl HX
HpHMeHI/IMOCTI/I,
NPUMEHEHHE 3aKOHOB B
BaKHEHIITNX
MPAKTHYECKHX
MPUIIOKEHUSAX;
OCHOBHBIE (PHU3HUECKHE
BEJINYMHBI u
¢uzngeckue
KOHCTAHTBHI, X
OTpe/ieNICHHe, CMBICI,
CIIOCOOBI M €IUHULBI KX
U3MEPEHHUS

YMETh aHAIN3UPOBATh Tect 10 16-20 6ayoB 11-15 6-10 6amoB MeHee 6
u 0OBSICHSITH 3a,[[aHI/If/'I GaioB 0aJLTOB
OCHOBHbBIE n3ajaqa
HaOo1aemble
TPUPOIHBIC "
TEXHOT€HHbIE
sIBIICHUSE U1 () (HEKTHI C
HO3ULUHA
(yHIaMEeHTaIbHBIX
¢bu3mIecKux
B3aMOJCHCTBHI;
YKa3bIBaTh, KaKue
3aKOHbI OIIMCBIBAKOT
JAaHHOEC SABJIICHUC WJIN
3¢ GeKT; 3amUchIBaTh
YpaBHEHUS JUIst
(bU3UYECKHUX BETUYHH
B cucreme  CU;
WCIIOJIBb30BATh
pasIHYHBIE METOHKA
HU3MEpEHUI u
00paboTku
IKCIIEPUMEHTAIBHBIX
JaHHBIX;
UCIIOJIb30BaTh
METOAbl aACKBATHOI'O




¢du3nyecKoro u

MaTEeMaTHYECKOTO
MOJICIUPOBAHUS, A
TaKKe TIPUMEHSTh
METOJIBI ¢uzuko-
MaTEeMaTHIECKOTO
aHaNM3a K PEIICHHIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX
u TEXHUYECKUX
pobJieM
BJIAZIETh  HABBIKAMU Tect 10 16-20 6amnoB 11-15 6-10 Gamnos MmeHee 6
NPAKTHIECKOTO 3a/1aHu i Oannos GaILIOR
HIPUIIOKEHHUS n3ajaqa
OCHOBHBIX
o0meu3nIecKx
3aKOHOB u
TIPUHITUIIOB;
OCHOBHBIMH
MeTogamMu  (hU3HKO-
MaTeMaTHIEeCKOTO
aHaJIN3a JUIS PeICHHS
€CTeCTBEHHOHAYYHBIX
3ajay; METOZaMuU
¢bu3ryecKoro
MO/JICTTUPOBAHHUS B
HMHXEHEPHOI
MPAKTHKE
OIIK-2 3HATh IIPUMEPHI Tect 10 16-20 6aytoB 11-15 6-10 dammoB MeHee 6
OCHOBHBIX 3a/laHui U OamtoB 0aJJIoB
3aKOHOMEPHOCTEH 3aada
pa3BUTHS  TPUPOJIEI,
(dyHIaMeHTaIbHBIC
(u3n9ecKre OIBITH ’
UX PONb B Pa3BUTHH
HayKH; CMBICI
(U3NYECKUX BETHYHH
u TIOHSITUH;
Ha3Ha4YCHUE u
MPUHIUITEL  ICHCTBHS
Ba)KHEHIINX
¢dusnIecKux
prudoOpoB
YMETb Tecr 10 16-20 6amtoB 11-15 6-10 danmoB MeHee 6
UCTOJIKOBEIBATh 3aJaHAN U OanoB 0aJJIOB
CMBICT  (PU3UIECKUX 3a7aya

BEJIMYMH W TIOHSTHUH;
HCTIOTH30BaTh
MOHATUMHBIN armapar
i TEPMHUHOJIOTHIO
OCHOBHBIX
3aKOHOMEpPHOCTEHN
pPa3BUTHS  MPUPOIBI
npu
(OpMYIMPOBAHUU W
pelIeHnH 3ama4
po¢eCCHOHATBHON
NIeSITENFHOCTH,
OTIpeNieNITh
KOHKpETHBIE myTH
peneHus 3a1aq
poeCCHOHATBHON
ACATCIbHOCTHU Ha




OCHOBE
(dyHIaMEHTAIbHBIX
€CTECTBEHHOHAYYHBIX
3HAHUH

BIAAETh  HaBBIKAMH Tect 10 16-20 6amnos 11-15 6-10 GayoB MeHee 6
HpaBUIBLHOI 3aJaHui Oayios GaIIOB
IKCILTyaTaIl[H U 3ajia4a
OCHOBHBIX IPHOOPOB
u obopynoBaHus
COBPEMEHHOMN
TEXHUYECKOU
naboparopuu;
00paboTKoit u
HHTEepIpeTauein
pe3yJbTaToB
SKCIIEpPUMEHTA

7.2 IlpuMepHBblii NepeYeHb OLEHOYHBIX CPEACTB (THMOBbIEe KOHTPOJIbHbIE
3aJaHUsA MJIM MHbIE MaTepHajbl, HEOOXOAUMBbIEC IJIs1 OLECHKH 3HAHMN, YMEHHH,
HABBIKOB U (MJIH) ONbITA AeATEJIbHOCTH)

7.2.1 IlpuMepHBIii epedyeHb 3aJaHUi /151 NOATOTOBKY K TECTHPOBAHMIO
1. MexaHnka u3yvaer:
a) GopMbI MaTepHH, UX JABMXKEHHE U B3aMHbIE TPEBPAILICHNUS;
0) IBM>KEHUE U PaBHOBECHUE TeE;
B) CBOICTBa MaTE€pUAJIbHBIX TEJI;
') OKpY>KaIOIINil YeT0BEeKa MHUP.

2. Y1I10BO€ YCKOPEHUE — 3TO:

a) BTOpasi MpOU3BOAHAS OT PaJNyC-BEKTOpa MO BPEMEHH;

0) mpou3BOAHAS OT YTIIOBOW CKOPOCTH IO BPEMEHHU;

B) OTHOILICHME MOMEHTA CHJI, JEMCTBYIOIIUX Ha TEJIO, K €r0 MOMEHTY MHEPLIUH;
') IPOU3BOJHAS PAUyC-BEKTOpPA IO BPEMEHHU.

3. IlepBniii 3akoH HbroTOHA MOKHO C(HOPMYAUPOBATH CACAYIOIUM 00pa3oM:

a) BO BCEX MHEPIIUATIBHBIX CUCTEMAX OTCUYETA BCE MEXaHUICCKUE SIBJICHUS TIPOTEKAIOT
OJIMHAKOBO TPH OJIMHAKOBBIX HAYAJIBHBIX YCIOBUSIX;

0) CHIIBI, C KOTOPBIMH JACHCTBYIOT IPYT HA JPyra B3aMMOICHCTBYIONINE TeJla, PAaBHBI
10 BEJIMYMHE W TTPOTHUBOIIOIOKHBI 110 HAIIPABJICHUIO;

B) CKOPOCTb U3MEHEHUS UMITYJIbCa TeJla paBHA JCUCTBYIOIICH HA HETO CUIIE;

I') BCSIKOE TEJIO B OTCYTCTBUU B3aUMOICUCTBUS TTIOKOUTCS WIIUA JBUKETCS PABHOMEPHO
Y PSIMOJIMHEWHO.

4. Tpernii 3akoH HproTOHa MOXHO CPOPMYITHPOBATH CIACAYIOIHUM 00Pa3OM.

a) CWJIbI, C KOTOPBIMH JEHUCTBYIOT JPYT Ha JApyra B3auMOJICUCTBYIOIIKE TEa, PABHbI
M0 BEJIMYUHE U MPOTUBOIIOIOKHBI 110 HAMIPABIICHHUIO;

0) CKOpOCTb U3MEHEHUSI UMITYJIbCA TeJIa paBHA JICHUCTBYIOIIECH HA HETO CUJIE;

B) BO BCEX MHEPIMAIBHBIX CUCTEMaX OTCUETA BCE MEXAHUUYECKUE SIBJICHUSI POTEKAIOT
OJIMHAKOBO MPHY OJMHAKOBBIX HaYaJbHBIX YCIOBUSIX;




F) BCAKOC TCJIO HAXOAUTCA B COCTOSHHU ITOKOA UM PAaBHOMCPHOI'O HpHMOHHHCﬁHOFO
JABHXKXCHM, IIOKA BBaHMOI[efICTBHC C APpYI'uMHU TCJIaMM HC 3aCTaBUT €TI0 U3MCHHUTD 3TO
COCTOAHHC.

5. AHanmorom mMacchl B ypaBHEHUH TUHAMUKU BPAIIaTEIbHOTO JBUKCHUS SBIIACTCS
a) MOMEHT UHEpLUY;

0) MOMEHT BpallleHHUS;

B) YIJIOBO MOMEHT;

I') MOMEHT JBUKCHHUS.

6. Cuia Kopuonuca —3to

a) cuiia, ICMCTBYIOIAs Ha TEJIO HEMOJBUKHOE BO BPAILIAIOLIEHCA CUCTEME OTCUETA;
0) cuia MHEepIUH, BO BPAIIAIOIICIHCS CUCTEME OTCUETA;

B) YaCTh CHJIbI HHEPIIMH, JCUCTBYIOIIEH Ha TEJIO BO BpaIlAOLICHCs CUCTEME OTCUETA,
00yCJIOBIICEHHAS IBI>KCHUEM TeJia B 9TOM CUCTEME OTCUETA,

) cWia, IEUCTBYIOIIAs Ha TEJIO BO BPAIAIOIICIICSl CUCTEME OTCUETA.

7. Kak u3MEHUTCS TEMIIEPATypa UIeaIbHOIO ra3a, €ClIM YMEHBLIUTH €10 00beM B 2
pasa IpH OCYLIECTBIEHUH MPOLECCA, B KOTOPOM JAaBIEHUE M OOBEM CBA3AHEI
cooTHoOIEHneEM pV2=const ?

a) yBenuuuTcs B 4 pasa;
0) ymeHbIINTCH B 4 pa3a;

B) YBEJIIMUUTCS B 2 pa3a;
I') YMEHBIIUTCS B 2 pasa.

8. TepMoaMHAMHKa N3y4daeT

a) GopMbI MaTEPUH, UX IBUKEHUE U B3aUMHbBIC MPEBPAILICHUS;

0) IBM>KEHUE U paBHOBECHUE TeE;

B) CBOWCTBA MaTepUaIbHbBIX T,

r) o0IIIe CBOMCTBA MaKPOCKOITUYECKUX CUCTEM U CIIOCOOBI TIepeiauu U IpeBpaIlieHus
SHEPIruH B TAKUX CHUCTEMAX.

9. TpaekTopusi ABUKEHUS 3aPSKEHHOM YaCTHUIIbI, IBUTAIOIIEHCS 1101 YTJIOM K JTMHUSIM
MarHuTHOW MHIYKITUH, OyIeT

a) mpsiMast

0) OKPY’KHOCTb

B) CIUpAJIb

r) napabona

10. Eciii gyacTuIibl ©IMEIOT OAMHAKOBYIO JUIMHY BOJIHBI Jie bpoiinisi, To HauMeHbIIeH

CKOPOCTBIO 001aaeT
a) MO3UTPOH,; 0) NpOTOH; B) OL — YaCTHIIBL; ') HEUTPOH.

7.2.2 IlpumepHBblii epeveHb 3aJaHUI 1J151 pellieHUs] CTAaHAAPTHBIX 32124



Jluck BpamaeTcs BOKPYr BEpTUKAIBHOM OCH, MPOXOASALIEH Yepe3 €ro UEHTP,
TaK, Kak MOKa3aHO HA PUCYHKE. YTIJIOBas CKOPOCTh HAIPaBJICHA:

a) BEPTUKAJIbHO BHU3;
0) BEpTUKAJIBHO BBEPX;
T') BIIPaBO B IJIOCKOCTH BpAIllEHUs JHCKA;
1) BIEBO B IUTOCKOCTH BpAIlICHUs JUCKA.
OcHOBHOE ypaBHEHHE TMHAMUKH BpallaTeIbHOrO JBUKEHHs TBEPAOIrO Tea
a) F=ma B) F =—-gradU
0) ﬁzIde r) JE=M

Kunernueckas OHCPI'UA BpallaromIerocCsa TBEPAOIro TCia:

a) E=ma B) E=T+U

0) L=[rxp] r) E=w’l/2
MomeHT nmimyJibca Tena:

a) F=ma B) L=F—-p

0) L=[rxp] r) JE=M

YemMy paBHO 00I1I€€ COMPOTHUBIICHUE IIETH, TPEICTAaBICHHON HA PUCYHKE?
Conporusnenne Ri=1 OMm, Ry=2 Owm, R3=3 Om.

— R M R H
ToueuHbIi MOJIOKUTENBHBIN 3apsi]]  MOMEIICH MKy Pa3HOMMEHHO

3apsHKEHHBIMU Iapukamu (cM. pucyHOK). Kyzaa HanpaBieHa
PaBHOJICUCTBYIOIIAs] KyJIOHOBCKUX CHUJI, ICMUCTBYIOIINX Ha 3apsif q?

+q
(e @ ©
+Q -Q
a) —
6) |
B) 1
T) «—

[To10KUTENBHO 3apsyKEHHAs YaCTULA JBUKETCS B MATHUTHOM MOJIE (CM.
pucyHok). Onpenenuts HanpaiieHue cuibl JlopeHua, aeiicTByronieil Ha
YaCTHULLY.

B

a) Cuia HampaBiieHa IO HAIPABJIECHUIO MAarHUTHOTO MO v \
. "
0) Cwia HanpaBJieHa TPOTHUB HAMPABIEHUS MAaTHUTHOTO d B
OJISI .

B) Cuia HanpaBJieHa MePIeHIUKYISIPHO PUCYHKY BBEPX
r) Cuna HarnpaBlieHa NEPHEHANKYSPHO PUCYHKY BHH3

3akoH Oma Ji71s1 HEOJTHOPOJHOTO YYacTKa LENU BbIpaXkaeTcst popmyioi



a)l=U/R 6)I=E/(R+r)

B) X IiRi=2FE; r) IR=(p;- ¢2)+ E 12
> Teopema ['aycca niis BeKTOpa MarHMTHOM MHAYKIMU B B MHTErpaIbHON U
muddepenunansHoi popmax. BeiOpaTe BepHOE ISl CTALIMOHAPHOTO MOJIS B
BaKyyMe.
a) divB=0;
0) B,dS = 0;
B) B =- grado
10. MarunutHas unaykuus B Touke O paBHa .
2 P! 5 Mol 1) )
4R 2R 0’ 7 7
I S
—pof{e—1) HoHR—+2)
le KarRs popmyna ﬂBfrr);{eTc%xaiROHOM Bprocrepa?
a) tgo=na; 0) Ia = Incos’a B) F=Bllsina r) sino/sinf3= ny)

7.2.3 IlpumepHbIi NepevyeHb 3aJaHNI AJI5 pelleHus MPUKJIATHBIX 32124

1. Msu, GporreHHBIH cO CKOpOCThio V=10 M/c mox yriom a=45° Kk TOpHU30HTY
yaapsieTcsa O CTEHKY, HaXOJSIIyIoCs Ha paccTosHuM 1=3 M OT mecta OpocaHusl.
HaiitckopocTh v Msi4a B MOMEHT yZapa.

2. HeBecoMblil 0JIOK YKpeTJIeH B BEepUINHE HAKIOHHOM MJIOCKOCTH, 00pa3yomiei
¢ ropusonToM yroi 0=30°. ['upu 1 1 2 0qMHAKOBOM MacChl: M|=my=1 KI COe IUHEHBI
HUTHIO M IEPEKUHYTHI uepe3 010k. HailTu yckopeHue, ¢ KOTOPhIM JBUKYTCS THPH,
U CWIYy HaTsODKEHUS HUTH T, TIPH YCIOBHH, YTO KOI(PQPUIIMEHT TPEHHUS THPU 2 O
HAaKJIOHHYIO T1ockocTh u=0,1.

3. CkopocCTb Tella U3BMEHAETCS M0 3aKOHY:

vt=acost2+t—bexp(t2).
rjae a, b — koncrantel. Haiitu yckopenue

4. TIIpoexunu ckopoctu Tena Ha ocu Ox u Oy paBHBI:
v,(t) = at? - bet, vy(t) = a - bcoswt,

riae a, b, w — koHcranTel. Haiitu 3akoH aBrkenus 7 (t)
5. CKOpOCTb Tejla U3MEHSETCS 110 3aKOHY:

v(t) = sin (3t) - 2.
Haiitu nyTh Tena 3a unTepBai BpemeHu ot 0 10 T

6.  Yemy paBHO oOIIasi eMKOCTh IIETIH, MPEICTaBICHHON Ha pucyHke? EmMKkocTH
Ci=10,C=2D,C3=3 .



i

a) l; 0) 6/5;
B) 5/6; T1)2.
7. 3apshKeHHBIN IIap UMEET MOBEPXHOCTHYIO TUIOTHOCTh G. HampskeHHOCTHIIONS
B TOYKE, OTCTOSIIEH OT TOBEPXHOCTH IlIapa Ha PacCTOSTHUHU, PABHOM PanyCy
IIapuKa, paBHa
a) 20/¢o; 0) o/4eo; B) 41G/<0; T) 6/2meo.

8. Ilpu mpoxoxaeHuu Oenoro cBeTa yepes TPEXrpaHHyIo MpU3My HaOo1aeTcs
€ro pa3joKEHUe B CIIEKTP. ITO SBJICHUE OOBACHACTCS

a) uarepdepeHIei ceera 0) mudpakuueit ceTa
B) TOJISIPU3allUCH CBETA I) AWCIIEpCUEH cBeTa

9. BekTop cuiibl, IEUCTBYIOIIEH HA JBUXKYILIUICS 3JIEKTPOH
BOJIM3U OECKOHEYHOT'O MPSMOI0 IIPOBOJIA C TOKOM, HaIlpaBJIeH LN

a) | 0) 1 B) — r) <

A J

10. Ha y3kyro mienb nagaetT HOPMaJIbHO MOHOXPOMATHUYECKH CBET C JJIMHHOMN
BOJIHBI A. EClTM yroi OTKJIIOHEHHUS CBETa, COOTBETCTBYIOIIMM BTOPON CBETOBOM

A paKIHOHHOWIONI0Ce, paBeH 3()°, To MIMpHUHA IIETH paBHA
1) 34 2) 4 3) 54 2) 44

7.2.4 IlpumepHbIi epevYeHb BONMPOCOB JJIf MOATOTOBKH K 3a4eTy

He npenycMoTpeHO yueOHbIM TIaHOM

7.2.5 IlpumepHbIi epevyeHb BONMPOCOB JJISl MOATOTOBKH K IK3aMeHY
1-i1 cemecTp

1. Ilpeamer ¢usuku. @Pusnyeckas wmonenb. Kiaccuueckas MeXaHUKa.
Kunematuka. Cucrema orcuera. MeToabl 3aaHUsI OJIOKEHUSI MaTEpUATbHOM
TOYKHA B NpOCTpaHCTBE. CBA3b KOOPAMHATHOTO M BEKTOPHOIO METOJIOB.
Onuncanue ABUKEHUS TeNa B KIIACCHYECKON MEXaHUKE.

2. KpuBonuHueitHoe  nBuxkeHue. CpeaHsis U MIHOBEHHas  CKOPOCTb.
PaBHONEpEMEHHOE IBUKEHUE.

3. HepaBHOMepHOE€  KpUBOJMHEMHOE  JBM)KEHHUE. Paauyc  KpUBHU3HBI.
TaHreHIHaIbHOE U HOPMAJIBHOE YCKOPEHUS.

4. Cunsl B MexaHukd. IIpaBwiio crnoxkeHust cwi, JACUCTBYIOIIMX Ha
MaTE€pUAIBHYIO TOUKY.

5. Huepums ten. Mepa mHepTHOCTM Tena. 3akoHbl Hprorona. MMmynbece Tena.
Nmnynec cuibl.

6. MexaHnueckas cucremMa. BHYTpEHHHE U BHEIIHUE CWIIbL. 3AKOH COXPAaHEHMS
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12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.
23.

24.

25.
26.

27.

28.

29.

VMITYJIbCA MEXAHUYECKON CUCTEMBI.

LlenTp Macc MEXaHUYECKOW CUCTEMBI U 3aKOH €0 JIBUKCHHUS.

WNuepumanbabie cuctembl orcyeta. lIpeoOpasoBanue koopaunHar [amwmes.
NuBapuantHOoCcTh  3ak0HOB  HbrotoHa. MexaHuyeckuid  MPUHLHAII
OTHOCHUTEIIbHOCTH.

Heunepumansueie cucteMsl oTcueTa. Cuibl UHEPLHH.

. DneMeHTbl ~ Teopun  OTHOcuTenbHOCTH.  IlocTymarel  DHHIITEHHA.

[IpeobpazoBanusjlopeniia.

CnenctBus u3 npeodpazoBanuil Jlopenua. MIHTepBas BpeMeHU MEXIY ABYMs
coObITusIMU. JlJIMHA OTpe3Ka.

PenstuBucrckuii umiynabc. OCHOBHOM 3aKOH JUHAMUKHU B CHEHHATbHOU
TEOPUUOTHOCUTEIIBHOCTU. B3aMOCBS3b MAaCChl U YJHEPTUU.

Pabota u montHocTh. KOHCEpBaTUBHbBIE CUJIBI.

PabGota ogHOopoaHO# cuitbl TsikecTu. [loTeHManbHast SHEPTUs.

CB43b MOTEHUUAIBHON SHEPTUU C KOHCEPBATHUBHOW CWJIOW, JIE€MCTBYIOLIEH
HaMaTEepUAIbHYIO TOUKY.

Kunernueckast sHeprusi MoCcTynaTeabHOTO JABUKECHHUS U €€ CBsI3b ¢ paboTou
BHEIIIHUX U BHYTPEHHUX CHII.

[TonHas sHEPrUst MEXaHUYECKON CUCTEMBI. 3aKOH COXPaHEHUS MEXaHUYECKOMN
SHEPIHUH.

AOGCOIIFOTHO yHPYTrHil U HEyNIpyruil yaap.

AOcomoTHO TBepmoe Teno - ¢duzmdeckas wmojenb. llocTymarensHoe u
BpAIlIATEILHOE JBHXXEHHE TBEPJOrO Tena. YTIIOBas CKOPOCTh U YIJIOBOE
yckopeHue. CBsI3b YIIOBBIX U JJUHEHUHBIX BEJIMYKH.

MOMEHT MHEPLIMY MATEPUATIBHOW TOUYKU OTHOCUTEIIBHO OCH BpAILICHUS - Mepa
WHEPTHOCTHU BO BpallaTEIbHOM JIBUKCHUMU.

Onpenenenne MOMEHTa UHEPIIUM OJHOPOJAHOTO CTEPHKHS OTHOCUTEIBHO OCH,
MPOXOALIEH uepe3 eHTp macc. Teopema LlTeiinepa.

PaboTa u kuHeTHYecKasi 3Heprusi BpalaTeIbHOrO JBUKEHUS.
PaBHozelicTByrOIIas cuita. MOMEHT cuiibl. BBIBOI OCHOBHOTO 3aKOHA
JUHAMHUKHABPAIIATENBHOTO ABUKEHHS.

MoMeHT nMIyJibca. 3aKOH COXPAaHEHUSI MOMEHTa UMITYJbCa MEXaHUYECKON
CHUCTEMBL.

CrarnmmoHapHoe TEUCHHUE BA3KOU HKUJIKOCTH.

CraTuCcTUYeCKUI W TEPMOJUHAMHYECKUN METOJbl H3YyYEHUS CTPOCHUS
BellecTBa. TepMoiuHaMUUECKasl CUCTEMA. TepMOAMHAMUYECKUE ITapaMETPHL.
Monspras wmacca. Yucno Asoragpo. PaBHOBECHBIE COCTOSHHMS U
KBa3UPABHOBECHBIE ITPOIIECCHI.

NneanbHblii ra3 - puszndeckas mojenb. Y paBHenue Kinaneitpona-Menpeneena.
N3onpoueccel. 3akoH JlanpToHA.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KHUHETHYECKOW TEOPUHM HICATBHBIX
razoB. CBsi3p NaBiieHUS U TeMmieparypbl. OU3NUECKUA CMBICH IABICHUS U
TEMIIEPATYPHI.

Pacrnipenenenue Mosiekys raza 1o CKOpoOCTAM U YHEPIUs TEITIOBOTO JIBUKEHHUS.
Omnpit [ITepHa.
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47.
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Pacnipenenenne Moniekyn B moJie CHIIbI TshkecTH. bapomerpudaeckast popmya.
Cpennsis  anuHa CcBOOOMHOTO mpoOera Moyiekyl. OdQexkTuBHBIN
JTMaMETPMOJIEKYJIBI.

SIBneHme  mepeHoca:  TEIUIOMPOBOJHOCTh,  BSI3KOCTh W auddysus.
Koaddummentsr qud dys3un, BHyTpeHHETO TPEHUS U TETUIOMPOBOHOCTH B rase.

Yucino creneneid cBo00AbI MOJIEKYIbl. Pacnpeenenyne 3Hepruu no CTeneHsIM
CBOOOJIBI MOJIEKYJTBl. BHYTpEeHHSIS1 SHEPTHS UEaNBHOTO ra3a.

KonuuectBo Temnotel. TeroeMkocTs ra3a. PaboTa raza npu M3BMEHEHHH €ro
o0beMa.

Ileppoe Hauamo TepMoanHAMUKU. HEBO3MOXHOCTh CO3JaHUS BEYHOTO
JNBUTATEIIANEPBOTO POJA.

[IpumeHeHne 1EepBOro Havajla TEPMOAMHAMUKU [JII HU30XOPHUUYECKOTO
npouecca.MossipHas U yAenbHas TEIIOEMKOCTD IpU V' = const.

[IpumeHeHrne nepBOro Hayajga TEPMOAMHAMUKH JUIsl HM300apUUYECKOrO
npouecca. MossipHas ¥ ynelbHas TEINIOEMKOCTb IIPU p = const. Y paBHEHHE
Maiiepa.

[Ipumenenne mnepBOro Hayaiga TEPMOJWHAMHUKHM [JII HM30TEPMUYECKOTO
npouecca.PaboTa ra3a npu H30TepMUYECKOM IIpoLIECCE.

Anuabatuueckuii mporiecc. YpasHuenue [lyaccona.

Kpyrossie nponeccsl. TeroBas mammna, KITJ[. XonoguneHas MamnHa.
[wukn Kapnuo u ero KIIJI. ITytu noBeimenust KII/[ TeninoBbIX MamvH.
Ourtponus. Ee craructuyeckuii  cmbicil. V3MeHeHuUe HSHTpONUM  TIPHU
KBa3UPAaBHOBECHBIX MPOLIECCAX.

Bropoe Hauano tepmoauHaMuku. HEBO3MOKHOCTE CO31aHUsI BEYHOTO
JBUTATEISBTOPOrO poAa.

TpeTtbe Hayano repmoguHaMuku. Teopema HepHcera.

Cwibl W TOTEHUMANbHAS JSHEPrUsl MEXKMOJICKYISIPHOTO
B3aUMOJICUCTBUS. BHYTpEHHSI S3HEPTUS PEaTbHOrO rasa.

Peanbnble raszel. YpaBHeHune Ban-nep-Baanbca. M30Tepmsbl peanbHOTO rasa.
@da30BbIE MEPEXOABI IIEPBOrO U BTOPOTO poAa.

VYcnoBus paBHoBecHs (a3, (ha30Bbie JUATPAMMBI.

2-11 ceMecTp
3akoH Kynona. HanpsikeHHOCTb U MOTEHIHAIT AEKTPOCTATUYECKOTO TOJIS.
Teopema 0 HUPKYJIALMH 3JIEKTPOCTATUIECKOTO MOJIS.
JIVMDNEKTPUKU B DJIEKTPUYECKOM MOJIe. ODJIEKTPUYECKOE IMOJE JIUIIOJS,
3apsbKeHHOMc(ephbl, HUTH U 00bEMHO 3apsKEHHOTO IIapa.
CerHeToseKTPUKHY.
Teopema I'aycca B mHTErpanpHOM GopMe M €€ MPUMEHEHHE I pacdera
3JIEKTPUYECKUX ITOJIEH.
[TocTosiHHBIN 37eKTpUYecKkuii TOK. Cuiia ¥ MJIOTHOCTh TOKa. 3akoH OMa B
uHTEerpanbHoi n quddepennmansaoi hopmax. 3akonsr Kupxroda.
MarnutHoe B3aUMOJIEHCTBUE MOCTOSAHHBIX TOKOB. BekTop 3akoH Awmrmepa.
CunaJlopenua.
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JIBr>KeHUe 3apsAI0B B JIIEKTPUUYECKUX U MATHUTHBIX IMOJISX.

MarauTtHoOe noje B BemecTBe. MarHuTHOE MOJIE U MAarHUTHBIN JUIIOJIbHBIN
MOMEHT KPYroBOIr'O TOKA.

Knaccudukanus marnetukoB. JloMeHHast CTpyKTypa (heppoMarHeTUKoB.
lNapmonuueckue konebaHusi. WaeanbHbId TapMOHUYECKUN  OCIUILISTOP.
YpaBHEHHUE UACATBHOTO OCHMILIATOPA U €T0 pelIeHne. AMIUIATY/1A, 4acTOTa U
daza xonebaHusl.

[Ipumepsl KoJeOATENbHBIX ABMXKEHHN Ppa3InyHON (U3MUECKOW MPUPOJIBI.
CBoOoaHble  3aTyxarollue KojebaHusi  OCIMIUIATOpa C  MOTEPSIMHU.
Boinyxnennoie konebOanusa. Cnoxxkenue KojeOanuit (OueHus, QUrypsl
Jluccaxy). CBsi3aHHBIC KOJICOAHMS.

KommnekcHass  ¢opma  mpenctaBieHHss TapMOHUYECKUX — KOJICOAHMIA.
BexropHoe onucanue cinoxxkenus konebannii. HopmaabHbIe MOJIBI CBS3aHHBIX
OCIUJIISITOPOB. ABTOKOJICOAHUSI.

Bonubl. Mexanu3zm oOpa3oBaHUsS MEXaHWYECKUX BOJH B YIOPYroM cpene.
[IpononbHbIE W MONEpPEYHbIE BOJIHBL. YpaBHEHHE Oeryuieil BOJIHBI.
XapaKTEpUCTUKU BOJIHBL.

BonnoBoe ypaBHeHue. @a3oBasi CKOPOCTh U AUCIIEPCHS BOJIH.

[Tornomenue BosH. 3ak0oH byrepa. @u3ndeckre NPUYUHBI MOTJIOMIEHUS 3BYKa
B Ccpele.

Nurepdepenuuss BoiaH. OOpa3oBaHHE CTOSYUX BOJH. YpaBHEHHE CTOSUYEH
BOJIHBI M €70 aHAJIU3.

DJIEKTPOMAarHUTHbIE ~ BOJIHBI, HMX  OCHOBHBIE  CBOMICTBA.  ODHEPrus
3JIEKTPOMArHuTHBIX BOJIH. lloTOK dHeprum, BekTOop YMoBa-lIloWHTHHTA.
Nznyuenue nunosnsi.

JIBoiiHOE myyenpenomiieHue. [loysiponasl M MOJSIPU3ALMOHHBIE ITPU3MBL.
3akon Mamtoca. MckyccTBeHHas onTHdecKast aHUu30TPOMUSL.

Judpakuus pEeHTIeHOBCKUX JIyded Ha KpPUCTAJUIMYECKOW peIIeTKe.
HccnenoBaHueCTpyKTYpbl KPUCTAILIIOB.

CgeroBbie BoJiHBI. MHTEpdepeHiusa cBera. ['eomerpuueckas U OnTUYECKas
pa3HOCTh XOJa. YCJIOBUS MakKCUMyMa W MHUHUMYMa WHTEpQPEpPEHIU.
HNurepdepomerpsl.

Nutepdepeniiusa npu OTpakeHUH U TMPOXOXKJICHUM CBETa 4Yepe3 TOHKYIO
IJIEHKY WJIU TJIACTUHKY.

EcrecTBenHbIl 1 nosisipuzoBaHHbid cBeT. [lomspu3sanus ceera npu
oTpakeHnH.3akoH bprocrepa.

DKCNEPUMEHTAIbHBIC MTPENOCHIIKM BOSHUKHOBEHUSI KBAHTOBOM TEOPUHU.

3aKOHBI U3JTy4YEHUSI HarPETHIX TEI.

®opmyna [Inanka. OTOHBL.

Oddextr KomnroHa.

Bonna ne bporins.

Ypasuenue lllpeaunrepa.

JIB>KeHKe KBaHTOBOW YaCTULBI B IPAMOYTOJIBHON OTEHIUAIIBHOM SIME.
Bemnnii poroapdekt u ero 3akoHsl. PoTOHBI. YpaBHEHHE DUHILITEHHA.
KBanToBas runoresa u popmyna [Tnanka.



33. TennoBoe u3nyuenue. 3akon Kupxroda. Pactipenenenue sHepruu B CIIEKTpe
abcoimroTHO 4YepHoro tema. 3akoH Credana-bonpimana. 3aKoOH CMEIICHHS
Buna. Ontuueckas nupoMeTpus.

7.2.6 MeToauKka BbICTABJICHUS OLICHKHU NPHU MPOBEeJIeHUHU MPOMEKYTOYHOM
arrecTauum

DK3aMeH MPOBOJUTCA MO TeCT-OWJIeTaM, KaxAbld U3 KOTOPbIX coaep:kut 10
BOITPOCOB U 3a1a4dy. Kaxaplii MpaBWIBHBIA OTBET HAa BOIIPOC B TECTE OLEHUBAETCS |
OaytoM, 3aj1aua oneHuBaeTcs B 10 6amioB (5 6aioB BepHOE pellieHre U S 0asioB 3a
BEpHBIN 0TBET). MaKkcuManbHOE KOJIMYECTBO HAOpaHHbIX OamioB — 20.

1. Onenka «HeynoBneTBOPUTENBHO» CTAaBUTCS B ClIy4yae, €CJIU CTYACHT Habpa
MeHee 6 06asioB.

2. Onenka «Y 10BJIETBOPUTENILHO» CTABUTCS B ClTydae, €CIH CTYJIEHT HaOpaj oT
6 1o 10 6amnos

3. Onenka «Xo0poI1o» CTaBUTCS B cliydae, €ciu CTyAeHT Habpan ot 11 go 15

0asioB.
4. Ouenka «OTIMYHO» CTABUTCS, €CIU CTYIEHT HaOpas oT 16 1o 20 6aios.
7.2.77 IlaciopT OLIEHOYHBIX MATEPHAJIOB

No | Kontponupyemeie  pasznensl | Koa HaumenoBanue
/11 | (TEeMbI) TUCHUIUIUHBI KOHTPOJIUPYEMOM | OLIEHOYHOT'O CPEJICTBA
KOMIIECTCHII N (I/IJIH
€€ YacTH)
1. OCHOBBI KHHEMATHKHU OIIK-1, OIIK-2 Tect, BONpPOCHI K 3K3aMEHY,
3amuTa Jab0paTOPHBIX padboT
2. | JluHamuka MatepuaibHON TOYKU OIIK-1, OIIK-2 Tect, BOpOCHI K 3K3aMEHY,
3amuTa Ja00paTOPHBIX padboT
3. | 3aKOHBI COXpaHEHUs OIIK-1, OIIK-2 Tect, BOIPOCHI K 3K3aMEHY,
3aImuTa Ja00paTOPHBIX padboT
4. | JIBmkeHue TBEpAOro Tea OIIK-1, OIIK-2 Tect, BOPOCHI K 3K3aMEHY,
3aImuTa Ja00paTOPHBIX padboT
5. | MexaHuKH CIUIOMIHBIX CPENI. OIIK-1, OIIK-2 Tect, BOIPOCHI K IK3aMEHY
OchoBbl CTO
6. | Monekymnsipaast pusnka OIIK-1, OIIK-2 Tect, BOPOCHI K 3K3aMEHY
7. | TepmoguHamMuka OIIK-1, OIIK-2 Tect, BOPOCHI K 9K3aMEHY,
3amuTa Jab0paTOPHBIX padboT
8. | PeasibHbI€ ra3pl, )KUAKOCTH U OIIK-1, OIIK-2 Tect, BOIPOCHI K IK3aMEHY
TBEpAbIE Tena
9. | DnekTpocTaTuka OIIK-1, OIIK-2 Tect, BOIPOCHI K IK3aMEHY,
3amuTa Ja00paTOPHBIX padboT
10. | TlocTOSIHHBIHM JIEKTPUUYECKUN TOK OIIK-1, OIIK-2 Tect, BOPOCHI K 3K3aMEHY,
3amuTa Ja00paTOPHBIX padboT
11. | DnexTpoMarHuTHOE TOJIe OIIK-1, OIIK-2 Tect, BOpOCHI K 3K3aMEHY,
3aImuTa Ja00paTOPHBIX padoT
12. | DnexTpoMarHuTHasE UHIYKIUS OIIK-1, OIIK-2 Tect, BOPOCHI K IK3aMEHY,
3aIuTa 1a00paToOpHBIX padboT
13. | KoneGanus OIIK-1, OIIK-2 Tect, BOIPOCHI K IK3aMEHY
14. | BonHoBas onTuka OIIK-1, OIIK-2 Tect, BOpOCHI K K3aMEHY,
3aIuTa JJa00paTOPHBIX padboT




| 15. | KBanroBast pusuka | OIIK-1, OIIK-2 | Tect, BOPOCHI K 3K3aMEHY |

7.3. MeToau4eckne MaTepuaJibl, ONpeaeasoime Npoueaypbl OeHUBaHUSA
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONBITA JeATEIbHOCTH

TecTupoBaHue OCYIIECTBISAETCA, JTMOO MPU NOMOIIM KOMIBIOTEPHON CHCTEMBI
TECTUPOBaHMS, JTHOO C HMCIOJIB30BAHUEM BBIJAHHBIX TECT-33JlaHU Ha OyMa)KHOM
HocuTene. Bpems tectupoBanus 30 MuH. 3aTeM OCYLIECTBISETCA NMPOBEPKA TECTa
HK3aMEHAaTOPOM U BBICTABIIAETCS OLIEHKA COTJIACHO METOJMKHU BBICTABICHUS OLEHKU
IpU MPOBEJECHUU TPOMEKYTOUYHOM aTTeCTALMH.

Pemenue craHmapTHBIX 3a4ad  OCYILIECTBISETCS, MO0 TMpU I[OMOLIU
KOMIIBIOTEPHOM CUCTEMBI TECTUPOBAHMs, TMOO C MUCHOJIb30BAaHUEM BBIJAHHBIX 3ajay
Ha OymMakHOM Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEpKa pELIEHUs 3aJad SK3aMEHATOPOM M BBICTABIIIETCS OLIEHKA, COIJIACHO
METOJIMKY BBICTaBJIECHUS OLIEHKH IIPU MPOBEJECHUN IPOMEKYTOUHOM aTTECTALMH.

Pemenne mnpukimagHbIX 3adad  OCYLIECTBIAETCA, MO0 TpU  MOMOIIU
KOMIBIOTEPHON CHUCTEMBI TECTHUPOBAHHUs, TUOO C MCHOJIH30BAHUEM BBIJAHHBIX 3a7a4
Ha OymMa)kHOM HocuTtene. Bpems pemenust 3agad 30 MuH. 3aTeéM OCYLIECTBISETCS
IpOBEpKa pELICHUs 3a7ad S5K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COIJIacHO
METOJIMKY BBICTaBJIECHUS OLICHKU IIPU MPOBEAECHUU TPOMEKYTOUYHOM aTTeCTALNH.

8 YYEBHO METO/IMYECKOE U UTHO®OPMALIMOHHOE
OBECIIEYEHUME JUCIUIIJIMHbI

8.1 Ilepeyenbp yueOHOM JMTEpPATypPbl, HEOOXOAMMOM Jisi OCBOEHMS
AUCHUIIMHBI

1. Tpopumona, Taucusa NBanosua. Kypc ¢pusuku [Tekct] : yueOHoe mocodue :
pekomeHngoBano MO P®. - 18-eusn., ctep. - MockBa : Akanemus, 2010
(TBepnb : OAO "TBepckoit nonurpad. komounat", 2010). - 557 c. - (Beicuiee
npodeccuonansHoe odpazoBanue). - ISBN 978-5-7695-7601-0 : 772-00

2. Bonbkenmteiin B.C. COopHuk 3amau no obmemy kypcy ¢uzuku. CIIO6.:
Kuawmxnsiit mup, 2005 r[Tekcr].

3. Hdetnad A.A., ABopckuit b.M. Kypc duszuku, M.: «Akagemus», 2007 r. —
Pexxum nocryna: https://search.rsl.ru/ru/record/01003411859

4. HukepoB B.A. ®usnka ajis By30B: MexaHuka v MOJIEKYsIpHas pusnuka, M:
DIEKTPOHHBIN pecype «IPRbooksy, pPEXUM NOCTyIIa:
http://www.iprbookshop.ru/85196.html, 2019, 136 c.

8.2 IlepeyeHb HMH(MPOPMALUMOHHBLIX TEXHOJOTMH, HCIOJb3yeMbIX MPH
OCylIeCTBJICHMH 00pa30BaTeJIbHOIO Ipouecca Mo AUCHHMILUIMHE, BKJIIOYast
nepe4yeHb  JHMUIEH3HOHHOT0  NPOrPaMMHOr0  o0ecme4YeHHusi, PecypcoB
HH(OPMAIMOHHO-TEJICKOMMYHUKAUOHHOU ceTu «HMHTepHeT», COBpeMEHHBbIX
Npo¢ecCHOHATBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

CBo06oanoe IO
l. 7zip


https://search.rsl.ru/ru/record/01003411859
http://www.iprbookshop.ru/85196.html

Adobe Acrobat Reader
AnyLogic PLE

GIMP

LibreOffice

Moodle

Mozilla Firefox
Notepad++
OnlyOffice

0. PaintNET
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NudopmanuoHHbIe CIPABOYHbIE CUCTEMbI
https://old.education.cchgeu.ru/
https://wiki.cchgeu.ru/
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://elibrary.ru/
https://bibl.cchgeu.ru/catalog/
https://cyberleninka.ru/

NownkLbh =

CoBpemMenHbie npodeccnoHaNbHbIe 0a3bI JaHHBIX

1. DnekTpoHHo-0nbmoTeunass cuctema IPR SMART. Anpec pecypca:
https://www.iprbookshop.ru/

2. DnekTpoHHO-OnOmoTeyHass cuctema  "Jlawp". Agpec  pecypca:
https://e.lanbook.com/

3. Hayunas snexktponnas 6mbmuoreka ELIBRARY.RU. Anpec pecypca:
https://elibrary.ru/

4. DJIEKTpOHHAs oubimoTreka BI'TY. Anpec pecypca:
https://bibl.cchgeu.ru/catalog/
5. EnvHblii mopTan WHHOBAUMU M YHUKaJbHBIX H300peTeHuid. Ajpec

pecypca: https://platform.inventorus.ru/
6. CnopaBounas npaBoBas cucreMa ['APAHT. Appec pecypca:
https://www.garant.ru/

7. Poccranpapr. denepanpbHOE areHTCTBO o TEXHUYECKOMY
peryJMpoBaHUIO U METpoJIorun. Anpec pecypca: https:// www.gost.ru/portal/gost/

8. denepanpHas cioyk0a TOCyIapCcTBEHHONW CTAaTUCTHKHU. AJpec pecypca:
https://rosstat.gov.ru/statistic

9. INVENTORUS — GbICTpBIi TOUCK HAYYHO-TEXHUYECKOW MHPOPMAIIUH.
Anpec pecypca: https://platform.inventorus.ru/

10. Bloomberg - WapopManMOHHO-aHAIUTUYECKOE AareHTCTBO. AJpec

pecypca. https://www.bloomberg.com/europe
11. ®epnepanbHplii MOPTaN IO HAYYHOM W WHHOBAIMOHHOM JEATEIIBHOCTH.
Anpec pecypca: http:// www.sci-innov.ru

Pecypchbl uHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTu «HTEepHEeD)


http://window.edu.ru
https://wiki.cchgeu.ru/
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://elibrary.ru/
https://bibl.cchgeu.ru/catalog/
https://cyberleninka.ru/
https://www.iprbookshop.ru/
https://e.lanbook.com/
https://elibrary.ru/
https://bibl.cchgeu.ru/catalog/
https://platform.inventorus.ru/
https://www.garant.ru/
https://www.gost.ru/portal/gost/
https://rosstat.gov.ru/statistic
https://platform.inventorus.ru/
https://www.bloomberg.com/europe
http://www.sci-innov.ru/

1. OO6pa3oBaTeNIbHBIN nopTan BI'TY Anpec pecypca:
https://old.education.cchgeu.ru/

2. Odunmaneuerii caiit Munnctepcrsa ¢punancoB Poccuiickoit denepanuu
Anpec pecypca: https:// www.minfin.ru/ru/?ful 1version=1

3. Odunuanbapiii calT MUHHCTEpCTBa MPOMBIIUIEHHOCTH W TOPTOBIHU
Poccuiickoit @enepanun Anpec pecypca: http://government.ru/department/54/events/

4. Oduumaneupii cailtT MuHHCTEpCTBa TpyJa M COLMUAIBHON 3alIUThI
Poccuiickoit denepanuu (Muntpyn Poccun) Anpec pecypca
http://government.ru/department/237/events/

3. Odurmaneupii  caiT MHMHUCTEPCTBO AKOHOMHYECKOTO  Pa3BUTHUS
Poccuiickori  ®enepanuu  (MunskoHompasutuss Poccun) Anpec  pecypcea:
https://www.economy.gov.ru/

6. Poccuiickas HallMOHAaJIbHAs oubmoTeka Anpec pecypca:
http://www.nlr.ru
7. denepalibHbII  UHCTUTYT MPOMBIIUIEHHONM COOCTBEHHOCTH. Ajpec

pecypca: https://www].fips.ru/
Koncynerantllntoc. Anpec pecypcea: https:// www.consultant.ru/
9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA JIA
OCYUWECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA
JlekuMoOHHAs1 Ay TUTOPHS, OCHAIIEHHAS IEMOHCTPAIIMOHHBIM 000pYyI0BaHUEM,
MYJIbTUMEIUUHBIM 000pyAOBaHHEM (IIPOEKTOP, SKpaH, 3BYKOBOCIPOU3BOJSILEE

00opyi0BaHue), o0ecreunBarOIIIM JIEMOHCTPAIIUIO (BOCTIPOU3BEICHHE)
MYJBTUMEINA MaTEPHUATIOB.
AyauTopusi Ui NPAKTHYECKHX  3aHATHIA, YKOMILIEKTOBaHHAs

CHEIUATN3UPOBAHHON MeOeNbl0 NJisi CTYJCHTOB U IMPEINojaBaTelis, OCHAIICHHbIC
KOMITBIOTEPAMH C JIUIICH3MOHHBIM MPOrPaMMHBIM 00ECTICUEHUEM C BO3MOXKHOCTHIO
NONKITIOYeHUS K ceTH «VHTepHeT» W JOCTYIIOM B 3JIEKTPOHHYIO WH(OpMAIMOHHO
00pa3oBaTENbHYIO CPENY YHUBEPCUTETA.

Iomemenue 1jisi caMOCTOSTEILHONH PadoThl, OCHAIIEHHOE KOMIIbIOTEPHOM
TEXHUKOM C BO3MOXHOCTBIO MOJKIIOYEHUS K ceTu «VHTepHeT» U obecreueHuem
JIOCTyMa B JIEKTPOHHYI0 HH(POpMAIMOHHO-00pa3oBaTeabHyto cpeny BI'TY.

10 METOINYECKHUE YKA3ZAHUSA JJIA OBYYAIOIIIUXCA T1O
OCBOEHMIO INCIUITJINHBI

[To nuctuniuHe «®Pu3KKa U €CTECTBO3HAHKUE» YUTAIOTCS JICKLIUH, TIPOBOISATCS
NpaKTUYECKHE U JJAOOPATOPHBIC 3aHSATHSL.

OCHOBOM M3yuYeHUs NUCLUUIUIMHBI SIBISIFOTCS JIEKLIUU, HA KOTOPBIX U3JIararoTcs
HauboJsiee CyIIECTBEHHbIE M TPYAHbIE BONPOCHI, a TaKXKE BOIMPOCHI, HE HAILIEIIINE
OTpakeHUs B yueOHOM TUTEpaType.

[IpakTHueckre 3aHATHA HANpaBleHbl HA JETAIM3UPOBAHUE 3HAHMIA,
NOJyYEHHBIX Ha JIEKUUAX B 0000meHHoN (opme. 3aHATHS MPOBOAATCS IMyTEM
pelIeHrsT KOHKPETHBIX 33/1a4 B Ay IUTOPHUH.

JlabGopaTopHble pabOThl BBINOJHAIOTCS Ha J1a0OpaTOpHOM OOOPYJIOBaHUU B
COOTBETCTBUH C METOJAUKAMH, TPUBEJICHHBIMH B YKa3aHHIX K BBHITIOJTHEHUIO PadoT.


http://www.edu.ru/
https://www.minfin.ru/ru/?fu11version=1
http://government.ru/department/54/events/
http://government.ru/department/237/events/
http://govemment.ru/department/85/events/
http://www.nlr.ru
https://www1.fips.ru/
https://www.consultant.ru/

bosbiioe 3HaueHME MO 3aKPEIUICHUI0 U COBEPIICHCTBOBAHUIO 3HAHUM HMMEET
camocTosATeNbHasg padoTa cTyneHTOB. MHpopMalnio 0 BceX BHIaX CaMOCTOSITEIIbHON
PabOTHI CTYJICHTHI MOTYYaAIOT HA 3aHATHSX.

By yueOHbIX JlesTebHOCTh CTYIEHTa
3aHATHHN
Jlexuus Hanucanne KoOHCIEKTa JIEKUWWA: KpPaTKO, CXEMaTUYHO, IOCJIEA0BATEIbHO

(buKCUPOBATh OCHOBHBIEC IMOJIOXKEHHUS, BBIBOJBI, (DOPMYIUPOBKHU, 000OIICHNUS;
MOMEYaTh BaYKHBIC MBICIIH, BBIICIATH KIFOUEBBIC CIIOBA, TepMUHBL. [IpoBepka
TEPMHUHOB, MOHITHI C MOMOIIBIO0 SHIUKIIONEIUN, ClOBapel, CIPaBOYHUKOB C
BBINIMCHIBAHUEM TOJIKOBaHHMH B TeTpaab. OO03HAYCHHE BOMPOCOB, TEPMHUHOB,
MaTepuasa, KOTOPbIe BHI3BIBAIOT TPYAHOCTH, TOMCK OTBETOB B PEKOMEHIYEMOIA
muteparype. Ecim camocTosiTebHO HE yaaeTcsi pa3oOpaThCsi B MaTepHale,
Heo0xouMo chOpMyIIMPOBATh BOMPOC U 33/aTh MPENOAaBATEI0 HA JICKIHH
WJIM Ha IPAKTHYECKOM 3aHSTHH.

[IpakTrueckue KoHcnektupoBanne peKoMEHAYeMbIX HCTOYHHMKOB. PaboTa ¢ KOHCHEKTOM

3aHATHSA JEKIHM, TOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAM, TMPOCMOTP
pekoMeHryemMoil nureparypsl. [IpociymmBanue ayauo- M BHUIIE03aMHUCEH 1O
3aJIaHHOW TE€Me, PEIICHHE 3a/1a4 110 AJITOPUTMY.

JTaGoparopHbie Jlabopatopubie ~ pabOThl  TO3BOJSAIOT  HAYYUTHCS  MPUMEHSTh

3aHATHS TEOPETUUECKHE 3HAHUS, MOJYUYEHHBIE HA JIEKIIMU MPU PELIEHUU KOHKPETHBIX
3agady. YroObl Hambojee palUOHaIbHO U TMOJHO MCHOJh30BaTh BCE
BO3MOXKHOCTH JIAOOPAaTOPHBIX JUISl TIOATOTOBKM K HUM HEOOXOJIUMO: CIEIyeT
pazoOpaTh JIEKIMIO 1O COOTBETCTBYIOLIEH TeMe, O3HAKOMUTCS C
COOTBETCTBYIOIIUM pa3lesioM y4yeOHWKa, NpopadboTaTh IOMOJHHUTEIBHYIO
JUTEpaTypy U UCTOUHUKH, PEIIUTD 33/1a4d U BHIMOJIHUTH IPYTHe MUCbMEHHBIE
3a/1aHusl.

IToaroroska k [Ipu moaroroBke K 3ayeTy HEOOXOIMMO OPHEHTHUPOBATHCS HAa KOHCHEKTHI
muddepeHIMpoBaH | JIEKIUH, PEKOMEHAYEMYIO JIUTepaTypy W pelleHHe 3afad Ha MPaKTHYECKUX
HOMY 3a4€Ty 3aHATUSAX.




JIMCT PETUCTPAIIMU U3SMEHEHU

IHonnwuce
No Jara 3aBEIYIOLIETO
/' IlepeueHb BHOCUMBIX U3MEHEHUN | BHECEHMS Kadeapon,
v W3MEHECHUN OTBETCTBEHHOM 3a
peanmzanuio OITOIT
AKTyanu3upoBaH pazaen 8.2 B 4acTH
IepeyHs MH(POPMALIMOHHBIX
TCXHOHOFHﬁ, HCIIOJIb3YCMBIX pu
OCYIIECTBJICHUA 06pa30BaTeJIBHOFO
mnmponecca 1O AUCHUINNIMHE, BKIIIOYaA
NEPEUYCHb JIMICH3UOHHOI'O IMPOrpaMMHOro
obecrieyeHwsl, pecypcoB
| | udopmaunonro- 13.03.2026
TCICKOMMYHHUKAIIUOHHOU CCTHU
«HTepueT, COBpPEMEHHBIX

npodeccuoHanbHBIX 0a3 JaHHBIX H
WH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM.
AKTyanu3upoBaH pazzien 9 B yactu
MaTepuaIbHO-TEXHUYECKON 0a3bl,
HE0OXOIUMOIM IJIsl OCYIIECTBICHUS
00pa3oBaTeNFHOIO IpoIiecca
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