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1. IACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCITATLIAHBI
«O@U3UKA»

1.1. Ob6sacTh NPpUMEHEHUS POTPAMMBI

Pabouas mporpamma yuebnoi mucrurummabl [1/]. 03 dusuka pazpabortana Ajisi CTYACHTOB
cneuuanbHoctd  09.02.03  «IIporpamMMupoBaHre B KOMIBIOTEPHBIX CHCTEMax» B KadyecTBE
NPUMEPHON TPOTpaMMBbl JUISI peAIM3allid OCHOBHOM Mpo(ecCHOHATBHON 00pa3oBaTeNbHON
nporpammbl CIIO Ha 0a3e OCHOBHOTO OOIIEro 0Opa30BaHUs C TOJYYEHHUEM CPEIHEro OOIIero
oOpazoBanus (mpotokos Ne 3 ot 21 utonst 2015 r. Perucrpaunonnsiii Homep penensun 384 ot 23
uonss 2015 r. OI'AY «DPUPO»); ¢ BHECEHHBIMH HW3MEHEHUSIMH, PEKOMEHJIOBaHHBIMU
denepanbHBIM TOCYIaPCTBEHHBIM aBTOHOMHBIM yUpexeHrneM «DenaepanbHblii HHCTUTYT Pa3BUTHS
obOpazoBanusi» (PI'AY «DPUPO») c yuerom IlpumepHOli OCHOBHOW 001I€00pa3oBaTEIbHOMN
MporpaMMbl  CpeHero oOmiero oOpa3oBaHHs, OA0OpPEHHOU pelieHneM QenepatbHOro y4eOHo-
METOIUYECKOTO 0O0BETUHEHHUS 110 00111eMy 00pa30oBaHuIO (TIPOTOKOJI OT 28 uroHs 2016 1. Ne 2/16-3),
c yueroM yrouHeHuid ®I'AY «®HUPO» (mporokon Ne3 ot 25 mas 2017 1.)

1.2. Mecto qucuumiannbl B ctpykrype IHIICC3:

VYyeOnas aucuunianHa «Du3uka» sBisieTcd NpoQUILHOM TUCIUIUIMHON M3 00s13aTeNnbHON
npeameTHoi oonmactu «EctecTtBennbie Haykny OT'OC cpennero o6miero oOpa3oBaHus.

Huctunnmuna «®dusukay u3ydaercss B [HKIE 00mMeo0pa3oBaTeNbHbIX TUCIUTIIAH IS
crnienuanbHOCTH TexHmdeckoro npodwms 21.02.08 [MpuknagHas reome3us.

1.3. lean u 3aga4yu y4eOHOM AUCUMILIMHBI — TPEOOBAHMS K pPe3ybTaTaM OCBOCHUSA
AVCUMIIUHBI

Copepxanue nporpamMmbl «Pu3KKa» HAMPABICHO Ha JTOCTHKEHUE CIETYIOIIUX LETeH:

. OCBOEHHME 3HAaHWH O (YHIAMEHTAIBPHBIX (HU3MYECKUX 3aKOHAX W MPHUHIUIAX,
JeKAIUX B OCHOBE COBPEMEHHON (M3MYECKOW KapTHHBI MHpa; HanOoyiee BaXKHBIX OTKPBITHIX B
obnactu (U3MKHM, OKa3aBIIMX OIpEAENsIoNnlee BIUSHUE HAa Pa3BUTHE TEXHUKU U TEXHOJIOTHUU;
METO0/1aX Hay4YHOTO TIO3HAHUS IPUPOIbL;

. OBJIaJICHUE YMEHHUSMU TPOBOJAUTH HAOMIOJEHUS, IUIAHUPOBATh U BBINOJIHATH
SKCIEPUMEHTHI, BBIBUTATh THIOTE3bl U CTPOUTH MOJENH, NMPUMEHATh MOJIYYECHHbIE 3HAHUS IO
(busuke 111 0ObSICHEHUST pa3HOOOPa3HbIX (PU3UYECKUX SBICHUM W CBOWCTB BEIIECTB; MPAKTHICCKU
UCIOJIb30BaTh  (pu3MyUeckue  3HAHUS; OLIEHWBATh  JIOCTOBEPHOCTh  €CTECTBEHHO-HAyYHOMU
nHpopMmaluu;

. pa3BUTHE T[IO3HABATENBHBIX HWHTEPECOB, HWHTEIUIEKTYaJlbHBIX UM TBOPUYECKUX
CHOCOOHOCTE B Mpoliecce NMPUOOpPETeHUs] 3HAHMNW M yMEHHMH Mo (PU3MKE C HCHOJb30BaHUEM
Pa3IMYHBIX HCTOYHUKOB MHPOPMAIIUN U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

. BOCIIUTaHHE YOEXKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHMSI 3aKOHOB TMPUPOIBbI,
WCIIOJIb30BAHUS JOCTHMXKEHMH (u3uku Ha OJaro pa3BUTHS UYEIOBEUYECKON LMBHIM3AINHY;
HEO0OXOIMMOCTH COTPYJHHUYECTBA B IMPOIIECCE COBMECTHOTO BBHIMIOJHEHHS 337ay, YBAKHUTEIbHOTO
OTHOIICHUS K MHEHHIO OINIMOHEHTAa TMpU OOCYXJEHHWU TMPOOJIEeM €CTeCTBEHHO-HAYYHOTO
COJIep’KaHHUs; TOTOBHOCTU K MOPAJIbHO-3TUYECKOM OlLIEHKE MCIOJIb30BaHUS HAYYHBIX JOCTHUKCHHIA,
YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPYXKAIOUIEH Cpebl;

. WCIOJIb30BAHUE MPUOOPETEHHBIX 3HAHUM U YMEHHH Al pElICHUS MPaKTHUYECKUX
3aJa4 MOBCETHEBHOM KMU3HM, oOecredeHus 0e30MacHOCTH COOCTBEHHOW KHU3HM, PallMOHAIBHOTO
IIPUPOJIOTIONIL30BAHNS M OXpaHbl OKPYKAIOLIEH Cpeibl U BO3MOKHOCTh MPUMEHEHUS 3HAHUU Ipu
pelleHNH 3aJa4, BOSHUKAIOLINX B MOCIEAyIOIIEeNH TpohecCHOHaNbHOM e TeTbHOCTH.

3agauM AUCUMIIMHBI:

J chopmMupoBaTh y  CTYAEHTOB  HAaydyHOE€  MBIIUIEHHE W COBPEMEHHOE
€CTeCTBEHHOHAYyYHOE MHPOBO33pEHHE, B YaCTHOCTH, IHPABWIbHOE TOHUMAaHHWE TIPaHUII
MPUMEHUMOCTH PA3TUYHBIX (U3NUYECKUX MOHATHH, 3aKOHOB, TEOPUN U YMEHHUE OLIEHUBATh CTENEHb



AOCTOBCPHOCTU PE3YJIbTATOB, MOJIYYCHHBIX C IIOMOIIIBIO OKCIICPUMCHTAJIbHBIX nJIn
MaT€MaTUYCCKUX MCTOJ0B MCCIICIOBAaHUA,

o YCBOHUTH OCHOBHBIC (DH3UYECKHE SBJICHHS M 3aKOHBI KIIACCUYCCKOW M COBPEMEHHOM
(bu3HKN, METOIbI PU3NIECKOTO UCCIICIOBAHMS;
o BBIPa0OTAaTh y OOYYArOMIMXCS MPUEMbl M HABBIKM PEIICHUS KOHKPETHBIX 33134 M3

pasHbIX oOjacTedl (PU3MKHM, MOMOTAIOMIMX OOydJalOUIMMCS B JajbHEWIIEM peliath WH)KEHEpHBIC
3a/1a4u;

. 03HAKOMHUTb 00Y4YaIOLMXCSI C COBPEMEHHOI HayyHOU anmaparypoil U BelpaboTaTh y
oOyJaromuxcss HadalbHbIE HABBIKM MPOBEICHUS SKCIEPUMEHTAIBHBIX HAayYHBIX HCCIIEIOBAHHMA
(bU3NYECKUX SBICHUHA U OLEHKH MOTPEITHOCTEH N3MEPEHUH.

PesyabTaThl ocBOeHHs yueOHOM AW CUMIIIMHBI
OcBoeHne cojaepxanHus y4deOHOM mucuuimuHbl «®dusukay, obecrneuynBaeT JOCTHKCHHE
00yUaIOUIMMUCS CIEIYIONIUX Pe3yJIbTaTOB:

JUYHOCTHBIX YyBCTBO TOPJIOCTH U YBAKEHUS K HCTOPUU U TIOCTHKEHUSM OT€UECTBEHHON
¢uznueckoi HayKku; (pU3NUECKHU IPAMOTHOE NIOBE/ICHUE B
npodeccroHaIbHOM 1eATENBHOCTH U OBITY NPU 0OpaleHUH ¢ TPUOOpaMu 1
YCTpOMCTBaMU;

TOTOBHOCTD K MPOJIOJIKEHHIO 00pa30BaHUs U TOBBIIICHUS KBAJIM(DUKAIIMK
B U30paHHON MPO(HeCcCHOHATBEHOM NesITENbHOCTH U O0BEKTUBHOE OCO3HAHHE
poJin (pU3HUYECKUX KOMIIETEHIIUHN B 3TOM;

YMEHHE UCIO0JIb30BaTh JOCTH)KEHUSI COBPEMEHHOM (PU3NYECKON HayKH U
(bu3MYECKUX TEXHOJOTUH /JIsl OBBIIIEHNUS] COOCTBEHHOTO
MHTEJUJIEKTYaJIbHOTO Pa3BUTHI B BIOpaHHOH npodeccroHanbHON
NeSTeNbHOCTH;

YMEHHE CaMOCTOSITEIbHO J0OBIBaTh HOBBIE JUIs ceOsl (U3NUeCKne 3HaHUS,
UCIOJb3Ys AJIS 3TOTO JIOCTYIHbIE HCTOYHUKH HH(POPMALIUY;

YMEHHE BBICTPAaBaTh KOHCTPYKTUBHBIE B3aUMOOTHOILIEHUS B KOMaH 1€ MO
pelIeHunto 00IMX 3a/1a4;

YMEHHE YIpPaBJIATh CBOECH NI03HABATEIILHON AEATEIbHOCTBIO, IPOBOJUTH
CaMOOILIEHKY YPOBHS COOCTBEHHOI'O MHTEJJIEKTYaJIbHOTO pPa3BUTHSI,

MCTAIPCAMETHBIX | HCIOJIb30BAHHUEC Pa3INYHbIX BUIOB II03HABATEIbHOU NEITEIbHOCTH I
peneHus GU3NYECKUX 3a71a4, MPUMEHEHHE OCHOBHBIX METOIOB TIO3HAHUS
(Habmro1eHUsI, OTTUCAHMS, U3MEPEHUS, SKCIIEPUMEHTA) JIJIST U3YUCHHS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH JEeHCTBUTEILHOCTH;

MCII0JIb30BAHNE OCHOBHBIX MHTEIUIEKTYaIbHBIX ONEPALINil: TOCTAHOBKHU
3amaun, GopMyIupoOBaHUs TUIIOTE3, aHAIM3a U CUHTE3a, CPaBHEHMUS,
0000111eHHS, CUCTEMATU3aIIUH, BBISBJICHUS IPUYUHHO-CIICICTBEHHBIX
CBsI3€H, MOMCKA aHAJIOTOB, POPMYIUPOBAHUS BBIBOJOB ISl H3yUCHHS
Pa3IUYHBIX CTOPOH (PU3UYECKUX 0OBEKTOB, SIBJICHUH U IIPOIIECCOB, C
KOTOPBHIMU BO3HHKAET HEOOXOMMOCTh CTAJIKMBATHCS B MPO(HeCCHOHATBHOU
cepe;
yYMEHHE TeHepUPOBATh UJICH U OTIPEACTIATh CPEICTBa, HEOOXOIUMBIE JUIS
X pealu3alny;

YMEHHUE UCIIOIb30BaTh Pa3IMYHbIE NICTOYHUKHU TSI HOTYYECHHUS
(buznueckoit HHPOpPMAIIIH, OIIEHUBATH €€ JOCTOBEPHOCTb;

YMEHHE aHAIU3UPOBATh U MPEACTABIATH HH(HOPMAIUIO B PA3IMUHBIX
BHUAX;




yMeHHE MMyOIMYHO MPEICTABISATH PE3yIbTaThl COOCTBEHHOTO
ucciacaoBanus, BECTU JUCKYCCUU, JOCTYITHO U TAPMOHHUYHO COYCTad
coJiepkanue 1 popMbl pecTaBIsieMOr HHPOPMAITHH;

OpEAMETHBIX c(OPMHUPOBAHHOCTD MPEACTABICHUN O POJIM U MeCTe (PU3MKH B
COBPEMEHHOM HAyYHOH KapTHHE MUpPA; MOHUMaHHUE (PU3NYECKON CYIIHOCTH
HaOMroaeMbIX BO BeeneHHO# siBiieHui, po GU3UKu B OPMHUPOBAHUH
KpYrosopa u (pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKA [UIS PEIICHHS
IPAKTUYECKUX 33/1a4;

BJIa/ICHUE OCHOBOIOJIAraloliuMu GU3NYECKUMU TOHATUSMU,
3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUSMHU; YBEPEHHOE HUCII0JIb30BAHNE
(U3NIECKON TEPMHUHOJIOTHH U CHUMBOJIAKH;

BJIaJICHHE OCHOBHBIMHM METO/IaMU HAyYHOTO MO3HAHUS, UCTIOJIb3yEMbIMH B
(dbusuke: HAOIIOIEHUEM, OTTUCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

yMeHHUs 00pabaThIBaTh Pe3y/bTaThl U3MEPEHUI, OOHAPYKUBAThH
3aBUCUMOCTb MEXy (pU3NUEeCKUMH BeIMYMHAMU, OOBSCHATH MOTYYEHHbIE
pe3yNbTaThl U J€N1aTh BBIBOJIBI;

c(hOpMUPOBAHHOCTh YMEHHUSI peliaTh PU3NUYECKUE 3a/1a4H;

c(OpMUPOBAHHOCTh YMEHHS IPUMEHSAThH NOJydYeHHbIE 3HAHUS JUIS
00BsCHEHUS YCIOBUM MpOTeKaHUs (PU3MUECKUX SIBICHUN B IPHUPO/IE,
npodeccrnoHaNbHOU cepe U sl MPUHITHS MPAKTHISCKUX PEIICHUH B
MOBCEIHEBHOM KU3HU;

c(hOopMUPOBAHHOCTHh COOCTBEHHOM MO3UIIMHU TI0 OTHOIICHHIO K (PH3UYECKOM
H(pOpMaIMH, OTy4aeMON U3 pa3HbIX HCTOUHUKOB.

1.4. TlepeyeHb NJIAHMPYEeMbIX Pe3yJbTATOB OOy4YeHHS] MO JUCUHMILIMHE (MepedYeHb
GopmMupyeMbIX KOMIIETEHI{UI)
He npedycMompeHo.



2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOM AMCHMIIMHBI M BUAbI Y4e0HO0# padoThl

. Bcero CemecTpbl
Bun yuebHo# paboTh 4ACOR 1 5
YueOHasi HATpPy3Ka (Bcero) 136 72 64
AyauTopHble 3aHATHSA (BCero) 78 48 30
B Tom uncne:
3aHATHUS JEKIIMOHHOTO TUTIA 32 14
[IPaKTUYECKUE 3aHITUSI (TPAKTUKYMBbI) 16 16
nabopaTopHbBIC 3aHATHUS
CamocrosiTejibHasi pa6oTa (Bcero) 50 20 30
B TOM YHUCJIC:
Peghepam 20 10 10
Camocmosmenvras 6HeayoOumopHas paboma 6 6uoe
OOMAWHUX ~ NPAKMUYECKUX 3A0AHUU, UHOUBUOYAIbHBIX 30 10 20
3A0aHUll, CaAMOCMOSMENbHO20 Nnoobopa U  U3y4eHus.
OONONIHUMETLHO20 MEeOPEeMU1ecKo20 Mamepuaid
KoncyabTanus 8 4 4
[IpomexyrouHas aTTectanus (IK3aMeH/3auet/aud.3a4er) KOHTPOJIbHAS . 3auer
paborta
OO6m1ast TpPyI0€MKOCTh 136 72 64
2.2. CTpyKTYypa QM CHUILINHBI
Kosn4ecTBo ayIMTOPHBIX YaCOB CamocrosiTeJIbH
as pabora
HaumeHoBanme IIpakTuyeckue u
pa3iesioB U TeM Bcero Teoperueckoe J1abopaTopHbIe obyuaromerocs
o0y4eHue (4ac) (B T. 4.
3aHATHS
KOHCYJILTAIMH)
Beenenue 2 2
1. Mexanuka 16 10 6 8
2. OCHOBBI MOJICKYJIIPHOM 12 8 4 4
(bU3UKK ¥ TEPMOIUHAMUKHI
3. DeKTpoIMHaAMUKa 18 12 6 8
4. KoyieOaHUs ¥ BOJTHBI 8 4 4 8
5. OnTuka 8 4 4 4
6.0OCHOBBI clieIuaaIbHON 2 2 4
TEOPUHU OTHOCHUTEIIBHOCTH
7. DneMeHTbl KBAaHTOBOM 5 9 4 8
(07370’
8. DBomonus Beenennoit 6 2 4 6
KoncyabTanum 8
Bcero no pucuuniimue 78 46 32 58




2.3. TemaTnuyeckuii IUIaH U cofiep:KkaHMe y4eOHOH TUCHUILINHBI «DH3UKa»

HaunmeHoBaHue Coaep:kanue yueOHOro MaTepuajia O0bem | YpoBeHb
pa3esioB U TeM NPaKTHYeCKUe 3aHATHS H CAMOCTOSATeJIbHAasI YacoB | OCBOCHHS
padora o0y4arounerocsi
1 2 3 4
BBenenue Conepxxanue yueOHOro Marepuaja 2 1
Jlekuuu

dwusuka — (QyHIaMEeHTaNbHAs HayKa O MIPUPO/IE.
3Havyenue ¢u3uku npu ocBoenuu npodeccuii CI10 u
cneuuansHocrer CIIO.

1. Mexanuka Conep:xxanue yueOHOro Marepuaja 10 1
Jlexkuuu

1. Kunemartuka

2. Jlunamuka

3. 3aKOHbBI COXpaHEHUs

IIpakTHyeckue (1a00paTopHbIE) 3aHATUSA 6 2
WccnenoBanue nBrkeHus Tena Mo AeHCTBUEM
MOCTOSITHHOM CHUJIBI.

N3yuenne 3aKkoHa COXpaHEHUST UMITYJIbCA.
CoxpaHeHHe MEXaHUUECKOW SHEPTUH MPU JBIKEHUN
TeJa Mo/ ICHCTBUEM CHJT TSHKECTH B YIIPYT'OCTH.
CpaBHeHue paboThl CUIIbI ¢ U3BMEHEHUEM
KMHETUYECKON YHEPTUU TeENA.

N3yuenne 3aKk0HOB COXpaHEHUsI Ha IPUMEPE yaapa
1apoB U 0aNIMCTUYECKOTO MasgTHUKA.

N3yuenne ocoOCHHOCTEN CHITBI TPEHUS
(CKOTBKECHHMS).

CamocrosiTesibHasi padoTa 8 2,3
BrImonHeHue 3a1auuii Uit CaMOTIO A0 TOBKH 110
TEME.

2. OcHOBBI Coaep:kaHue y4e0HOT0 MaTepHajia 8 1
MOJIEKYJISIPHOM Jlexkuuu
busuku u 1. OCHOBBI MOJIEKYISIPHON KNHETUYECKOW TEOPHUH.
TepMoaAUHAMUKHN | MneanbHbli ra3
2. OCHOBBI TEPMOJIMHAMUKH
3. CBOICTBO NapoOB, KUJKOCTEH, TBEPIBIX Tell

IIpakTuyeckue (1abopaTopHble) 3aHATUSA 4 2
N3mepenue BIaKHOCTH BO3yXa.

N3mepenne NoBepXHOCTHOTO HATSHKEHHUSI KUKOCTH.
Habmonenue nporecca kpuctamnuzanuu M3yuenune
nedopMmaruu pactsokeHus. M3ydueHne TerioBoro
pacIIMpEeHHs TBEPIbIX TEI.

N3ydenne ocobeHHOCTEN TEMIIOBOTO PACIIUPEHUS
BOJIBI.

CamocrosiTesibHAs padoTa 4 2,3
Brimoaxenue 3aganuii ISt CaMOIIOATOTOBKH 110
TEME.
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3.

DJIeKTPOAMHAMHUKA

Coaep:xkaHue yueOHOT0 MaTepuajia
Jekuuu

1. DnexkTpocraruka

2. IlocTOSIHHBIN TOK

3. MaruuTHbIC SBJICHUS

12

IIpakTuyeckue (1adopaTOpHbIE) 3aHATUS
Nzyuenne 3akona Oma 1y1st yqacTka [erH,
NI0CTIEIOBATEIHHOTO M MAPAJLIEIIbHOTO COCMHEHUS
IIPOBOTHMKOB.

N3yuenue 3akona OMa A1 OJIHOM Liemu.
W3yuenue siBneHUs SIEKTPOMAarHUTHON HHTYKIINH.
Omnpenenenre ko3P puImeHTa mojge3Horo AeUCTBUSL
JNEKTPUYECKOTO YallHUKA.

OmnpeneneHne TeMIepaTypsl HUTH JIAMITBI
HaKaJIMBaHUSI.

Onpenenenve 3/1C u BHYyTpEeHHETO COMPOTUBIICHMUS
VCTOYHHKA HATIPSDKCHHUS.

CamocrosiTesibHas padoTa
Brimonnenune 3amanuii st cCaMOIIOATOTOBKH I10
TEME.

2,3

Koncyabranumn

o

4. Koseoanus u

BOJIHBI

Conep:xanue yuyeOHOro marepuaja
Jlexuuu

1. Mexanuueckue KojieOaHust

2. Yupyrue BOJIHbI

3. DIEeKTpOMarHuTHBIE KOJICOAHUS

4. DJIeKTpOMAarHuTHHIE BOJHBI

o

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS
N3yuenne 3aBUCUMOCTH TIEpHO1a KOJIeOaHuit
HUTSHOTO (WJIM MIPY>KMHHOTO) MasiTHUKA OT JAJTUHBI
HUTH (WJIK MacChl Tpy3a).

WNHaykTUBHBIE 1 €MKOCTHOE CONTPOTUBIICHUS B LIETIN
EPEMEHHOTO TOKa

CamocrosiTesqibHast padora
Brinonnenue 3aganuii 1uig caMOOTOTOBKH 110
TEMeE.

2,3

5. Onruka

Conepxanue yueOHOro Marepuasa
Jlekuun

1. ITpupona cBera

2. BonHoBbI€ CBOMCTBA CBETA

IIpakTuyeckue (1abopaTopHbIe) 3aHATHUSA
N3ydenne n3o0pakeHust MpeJMETOB B TOHKOW JIMH3E.
Nzydenne nntepdepeHuu u qudpakiiuu cBeTa.
I'panynpoBka CeKTpOCKONA U ONPEACICHHUE ITTUHBI
BOJIHBI CIIEKTPAJIbHBIX JTUHUH.

CamocrosiTebHast padora
BeinosiHenue 3agaHuii 1y caMOTIOATOTOBKH 110
TEME.

2,3
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6. OcHOBBI
crenuaJbLHOM
TeOpHuHU
OTHOCHUTEJbLHOCTH

Conepxxanue yueOHOro Marepuaja
Jlexkuun
OCHOBBI CHIEIUATBLHOM TEOPUH OTHOCUTEIBHOCTH

CamocrosiTesibHAs padoTa
BrinosgHenue 3agauuii 11 cCaMOIIOATOTOBKHU 110
TEME.

2,3

7. DneMeHTbI
KBAaHTOBOM (U3HKHU

Conepxxanue yueOHOro Marepuaja
Jlexkuuu

1. KBanToBas ontuka

2. duszuka atoma

3. ®u3uKa aTOMHOTO siIpa

IIpakTnueckue (J1abopaTopHble) 3aHATHS

1. Pacuer MmakcuManbHOW KHHETUYECKOU SHEPTUU
ANIEKTPOHOB NP POTOIIEKTPUUECKOM IPPEKTE.
Omnpenenenne pabOTHI BBIXO/IA AJIEKTPOHA TI0
rpaduky 3aBUCUMOCTH MaKCUMaJIbHON
KMHETUYECKOM 3Hepruu (OoTOAIEKTPOHOB OT YACTOTHI
cBeta. M3mepenune paboThl BBIX0/1a JIEKTPOHA.

2. PacueT 4acTOTHI M JUTHHBI BOJTHBI UCITyCKAEMOTO
CBETa MpU NEePexo/ie aToMa BOJIOPOa U3 OJHOTO
CTaIlIOHAPHOTO COCTOSIHUS B APYIOE€.

3. Pacuer sHeprum CBS3M aTOMHBIX SIIIED.
Onpenenenue 3apsia 1 MacCOBOTO YHCIIa aTOMHOTO
A1pa, BOZHUKAIOIIETO B Pe3yIbTaTe paJlo0aKTHBHOTO
pacrnaga. Beraucienue sHepTuH, 0CBOOOXKIAtOeHCs
P paJroakTUBHOM pacniaze. OnpeneneHue
MPOJYKTOB SIACPHON peakiuu. Berauciaenue sHepruu,
0CBOOOKJAIOMIEHCSI IPH SIAEPHBIX pEaKIUsX.

CamocrosiTesqibHast padbora
Brinonnenue 3aganuii 1uig caMOOTOTOBKH 110
TEMeE.

2,3

8. OBosronus
Bcenennoi

Conep:xanue y4ye0OHOro MmaTepuasa

Jlekuuu

1. Crpoenue u pa3Butue BeenenHoit

2. DBoJironus 3B€31. [’ unore3a mnpoucxoxaeHus
COJITHEYHOM CHCTEMBI.

IIpakTuyeckue (1abopaTopHbIe) 3aHATHUSA

1. Ucnonp3oBanue MHTEepHeTa 11l moUcKa
U300paKeHU KOCMUYECKIX 0OBEKTOB U
uHpopmaiuu 00 ux ocodeHHoctsax O0cyxaeHue
BO3MOJKHBIX CLIEHAPUEB BOJIIOLUU BceneHHoM.
Ucnonws3oBanue MuTepHeTa 11 moucka
COBpPEMEHHOM nH(pOopMalny 0 pa3BUTUU BceneHHoil.
Onenka nHpopMaInH C IO3ULNU €€ CBOIMCTB:
JOCTOBEPHOCTH, OOBEKTUBHOCTH, ITOJIHOTHI,
AKTYaJIbHOCTH H T. 1.

2. Boruucienue sHeprum, 0cBOO0XK 1atoIIencs pu
TEPMOSIICPHBIX PEAKIUSX.
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dopmynrpoBKa MpodIeM TepMOsIICPHON
SHEPreTUKMU.
CamocrosiTesibHas paboTa 6
Brmonnenne 3aganuii 118 caMOIIOATOTOBKHU 110
TEME.
KoncyabTanumu 4
BCEI'O 136

na xapakmepucmuku ypo8Hs 0C80eHUs Y4eOH020 MAMepUana UCnoIb3VIOmcs ciedyouue
0003HAYEeHUs:

1. — o3nakomumenvhuwlil (y3HaBaHUE paHee U3YHeHHbIX 00bEeKMOo8, CEOUCMS);

2. — penpoOyKmuBHblil (bINOJHEHUE OesIMEeNTbHOCMU N0 00PA3YY, UHCMPYKYUU UTU NOO

PYKOB0OCMEOM) 3. — NPOOYKMUBHBLL (NIAHUPOBAHUE U CAMOCMOSIMENbHOE BbINOTHEHUE
oesimebHOCMU, peulenue npooaeMHblX 3a0ay)
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2.4. ConepxxaHue pa3/ieioB IMCUUILIAHBI
2.4.1. 3aHATHS JEKIIMOHHOI0 THIIA

Ne
pasn
ea

HanmenoBan
W€ pas3aeiioB
U TEM

Coneprkanue pasziena

dopma
TEKYILETO
KOHTPOJIA

2

3

4

1 cemecmp

Bsenenue

dwusuka — (QyHIaMEeHTaNbHAs HayKa O MIPUPOJIE.
EcrecTBeHHO-Hay4YHBIN METO]T HO3HAHMSI, €0 BO3MOKHOCTH U
IPaHULIbI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHUsI B Ipoliecce
MO3HaHUs NpUpoibl. MoenrpoBaHue GU3NYECKUX SBICHUHN U
npoueccoB. Ponb dKcriepuMenTa U TEOpUH B IIPOLIECCE
no3HaHus npupoel. usnyeckas BenuuuHa. [lorpemnoctu
M3MepeHui pU3NYecKuX BeITuunH. OU3ndecKue 3aKOHBbI.
['panuel mpuMeHUMOCTH pU3NYECKUX 3aKOHOB. [loHATHE O
¢u3nueckoi kKapTuHe Mupa. 3HaueHue PU3UKU IIPU OCBOCHUU
npodeccuit CIIO u cnerumansHocter CI1O.

vV, T

Mexannka

Kunematuka. Mexannueckoe npmxenue. [lepemenienue. [TyTs.
CxopocTb. PaBHOMEpHOE MTPSAMOJIMHENHOE IBUKEHHUE.
Yckopenue. PaBHoniepeMeHHOE MPSIMOJIMHEWHOE JIBH)KEHUE.
CBoOosiHOe nmanenue. /[Buxkenue tena, OpoIIeHHOro Mo YoM
K TOpU30HTY. PaBHOMEpHOE ABMKEHHUE TI0 OKPY>KHOCTH.
3akonbl MexaHnnku Herotona. [lepBeiii 3akon HetoTona. Cuna.
Macca. Umnynsc. Bropoii 3akon Hetotona. OCHOBHOM 3aKOH
KJIacCUYeCKo nuHaMuKu. Tperuii 3akoH HeroToHa. 3akoH
BCEMUPHOTO TAroTeHus. ['paBuTanrionHoe mnose. Cumna TSKecTH.
Bec. CniocoOb1 n3amepenust Macchl Test. CHITBI B MEXaHHKE.

3aKOHBI COXpaHEHUs! B MEXaHUKE. 3aKOH COXPAHEHUS UMITYJIbCa.

PeaktuBHOe aBmkenue. Pabora cuinbl. Pabota moTeHImanibHbIX
cuil. MontHocTe. DHeprus. Kunetudeckas s3Heprusi.
[ToTennmanpHas 3Heprus. 3aKOH COXPAHEHUS MEXaHUYECKOI
sHepruu. [I[puMeHeHne 3aKkOHOB COXPaHEHUS.

JeMoHCTparmu

3aBUCHUMOCTh TPAEKTOPHUU OT BEIOOPA CUCTEMBI OTCYETA.

Byl MexaHMYeCKOTO JTBUKCHHSL.

3aBUCHUMOCTh YCKOPEHHSI TeJla OT €r0 MacChl U CUJIbI,
nercTByronie Ha Teno. CloXeHue CHUIL

PaBeHCTBO ¥ MPOTUBOIIOIOKHOCTh HAMIPABJICHUS CUJT ICHCTBUS
U TIPOTUBOJICHCTBUS. 3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT
nepopmaruu. Cunbl TpeHusi. Hesecomocts. PeaktuBHOE
nBukeHue. [lepexon NoTeHIMaNbHON SHEPTUN B KHUHETUYECKYIO
1 00paTHoO.
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OcHOBBI
MOJICKYJISIPH
ol puzuku u
TEPMOIUHAM
UKH

OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOH Teopuu. MneanbHelii ras.
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.
Pasmeprl 1 Macca MOJIEKYJI U aTOMOB. bpOyHOBCKOE JBUYKEHHUE.
Huddyszus. Cuitel 1 SHEPTUS MEKMOIIEKYIIPHOTO
B3anMoAeiCcTBHs. CTpoeHHe ra3000pa3HbIX, )KUIKUX U TBEPABIX
Tesn. CKOpOCTH JBMXKEHUSI MOJIEKYIT U UX U3MEpPEHUE.
Wneanwusiii ra3. JlaBienue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKOM TeopuH ra3oB. TemnepaTrypa u ee
u3Mepenue. ["a3oBble 3aKOHBI. AOCOIIOTHBIN HYJIb
Temneparypsl. TepMouHaMuuecKas 1Kaja TEMIIEpaTyphl.
VYpaBHEHHE COCTOSHUS UACATBHOrO raza. MossipHas ra3oBas
MTOCTOSIHHAS.

OcHoBBI TepMOAMHAMUKHN. OCHOBHBIE TIOHSTHS U OIIPE/ICTICHHUS.
BryTrpenHssa sHeprus cucteMbl. BHyTpeHHs dHEprus
uaeanbHOTO ra3a. Pabora u tersora kak GopMbI repeaadn
SHEpruu. TermIoeMKoCTb. Y AelIbHAsl TEIUIOEMKOCTb. Y paBHEHHE
TerioBoro 6ananca. [lepBoe Hayaio TepMOIMHAMUKHY.
AnmnabatHslii pouecc. [lpuHnun aeldcTBUS TEIIOBOM MalTUHbI.
KII/I TermoBoro npuratens. Bropoe Hayano TepMOIUHAMUKHY.
TepmoarHaMuueckas mKaiza Temneparyp. X0oJ0 UIbHbIE
MamuHbl. TeroBeie ABuratenu. OxpaHa mpUupobl.

CaotictBa napoB. Ncnapenue u koHaeHcamus. HacblmeHHbI
Tap M ero cBoMcTBa. AOCOJIOTHASI M1 OTHOCUTEhHAS BIAKHOCTD
Bo3ayxa. Touka pockl. Kunienue. 3aBUCUMOCTb TeMIIEpaTyphl
KUIeHus OT faBiieHus. [leperpersiii map u ero UCHoOJb30BaHUE B
TEXHUKE.

CBolicTBa XUAKOCTEH. XapaKTepUCTHKA KUIKOTO COCTOSTHUS
BeniecTBa. [loBEpXHOCTHBIN CIOU KUAKOCTH. DHEPTUS
MTOBEPXHOCTHOTIO CJI0s. SIBI€HUS HA I'PaHUILIE )KUJIKOCTH C
TBEPbIM TeJIoM. KanusuisipHble SIBIICHHUSL.

CBoiicTBa TBEpABIX TeJl. XapaKTEPUCTHUKA TBEPAOrO0 COCTOSHUS
BEIIIECTBA. YIIPyrue CBOMCTBA TBEPIbIX TeJl. 3aKoH ['yka.
Mexanuueckue cBOWCTBa TBEPAbIX Tel. TemioBoe pacumpeHue
TBEPJBIX TEN U )KUAKOcTel. [1naBiaenue u kpuctaiau3amnus.
JeMoHCTparmu

JBuxenue 6poyHoBckux yactull. Juddysus. M3zmenenue
JIABJICHUS ra3a ¢ U3MEHEHUEM TEMITEpaTyphl IPU MOCTOSTHHOM
obwveme. M3otepmuueckuii u n3006apHbIi mpoueccol. M3menenue
BHYTPEHHEH SHEPrUu TeJN MPH COBEPILIEHUHU paboThl. Moaenu
TEIJIOBBIX ABUraTeneil. Kunenue Boabl Ipu NOHUKEHHOM
nasneHuu. [lcuxpomerp u rurpomerp. SBnenus
MOBEPXHOCTHOTO HATsHKEHUs U cMauuBaHus. Kpucranisl,
amop(HbI€ BEIECTBA, )KUJKOKPUCTAIUINYECKHE Tea.

vV, T

OnexTpoauH
aMHKa

DeKTpUUecKuil TOK B MeTaiaX. DJIeKTpOHHbIN ra3. Pabota
BBIXOJA. DJIEKTPUUECKUN TOK B DJIEKTPOJIUTAX. DIEKTPOJIN3.
3axonbl @apanesd. [IpuMeHeHne IEKTPOIN3a B TEXHUKE.
DNEeKTpUUYECKUI TOK B Ta3ax U BakyyMme. Monnsanus raza. Buast
ra3oBbIX pa3psaaoB. [lonsTtue o muazme. CBolicTBa U
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MIPUMEHEHHE IEKTPOHHBIX MYYKOB. DIEKTPUUECKUI TOK B
noynpoBoaHuKax. CoOCTBEHHAS TPOBOAMMOCTH
MOJTYTIPOBOHUKOB. [10JTyIIpOBOTHUKOBEIE TPUOOPEI.
DIEKTPUYECKOE T0JIe. DIIEKTPUUECKHE 3apsIbl. 3aKOH
coXpaHeHus 3apsaja. 3akoH KynoHa. Dnekrpuueckoe nosie.
HanpsixeHHOCTB 2nekTpudeckoro nois. [IpuHnun
CyINEepHo3UIMH 1osiel. PaboTa cuil 31eKTpoCTaTUYECKOIr0O MOJIS.
[Torenuunan. Pa3HOCTh MOTEHIIMATIOB. DKBUINOTEHIIMATBHBIE
noBepXxHOCTU. CBsI3b MKy HANPSX)KEHHOCTHIO U Pa3HOCTHIO
MOTEHITUAIOB JIEKTPUUYECKOTO T0JIsL. [[uanekTpuku B
anexTpudeckom noJie. [lossipusanus AU3IEKTPUKOB.
[TpoBoaHMKHU B 3eKTprdeckoM mnojie. KonaeHcaTopsl.
CoennHeHne KOHACHCATOPOB B OaTapero. DHeprusi 3apsyKEHHOTO
KOHJIGHCATOpa. DHEPrus dJIECKTPUIECKOTO TOJIA.

3aKOHBI MOCTOSTHHOTO TOKA. Y CIIOBUSI, HEOOXOAUMBIE IS
BO3HUKHOBEHHUSI U MOIICPIKAHUS AIEKTPUIECKOTo Toka. Cuma
TOKa U IJIOTHOCTh TOKA. 3akoH OMa i yuacTka 1enu 6e3
O/JIC. 3aBUCUMOCTb 3IEKTPUYECKOTO CONIPOTUBIICHUS OT
Marepuaia, JJIUHBI U IUIOMIAIN MTOTIEPEYHOTO CeUSHUS
MIPOBOJTHUKA. 3aBUCUMOCTH DJIEKTPUUECKOTO COMPOTHUBIICHUS
MMPOBOJTHUKOB OT TEMITEPATYpPhl. DIEKTPOABIKYIIAS CUIa
HCTOYHMKA TOKa. 3akoH Oma 1t noitHoi nenu. CoenuHenne
MpOBOJHUKOB. COeIMHEHNE UCTOYHHUKOB AIIEKTPUYECKOM
sHeprum B 6arapero. 3akoH JIxoyns—IJlenmna. Pabora n
MOIIHOCTb 3JIEKTPUYECKOTO TOKa. TernmoBoe aeicTBUE TOKA.
DIEeKTPUUYECKUM TOK B TIOJTYNpoBOgHUKaX. COOCTBEHHAs
MPOBOJIMMOCTH MOJIYITPOBOJHUKOB. [101ynTpoBOTHUKOBEIE
pUOOPHI.

MarnauTHO€ noJsie. BeKTop HHAYKIIMM MarHUTHOTO TOJIS.
JlelicTBME€ MarHUTHOTO TOJISl HA MPAMOJIMHEHHBIN MPOBOJIHUK C
TOKOM. 3aKkoH AMmnepa. B3aumopeiictBue TokoB. MarHUTHBIN
noTok. PaboTa 1o nmepeMenieHro mpoBOAHIKA C TOKOM B
MarHMuTHOM ToJie. [[eicTBHEe MarHUTHOTO MOJIsl Ha JBHXKYIITUKACS
3apsa. Cuna Jlopenua. OnpeneneHue yaeiabHOro 3apsja.
YckopuTenu 3apspKeHHBIX YaCTHIL.

DNEeKTpOMAarHuTHasl MHIYKIUS. DJIEKTPOMAarHuTHAsT UHYKIIHS.
Buxpesoe anekrpuueckoe nosue. CaMOMHAYKIUS. DHEPT U
MarHUTHOTO TOJISI.

Jemoncmpayuu

BzaumopelictBue 3apsikeHHBIX Tell. [[poBoHNKH B
3JIEKTPUYECKOM MoJie. JIUAIEKTPUKHU B SJICKTPUUECKOM IOJIE.
Konnencaropsl. TennoBoe AeHCTBUE ANEKTPUUECKOTO TOKA.
CoOcTBeHHas ¥ TPUMECHAs TPOBOAUMOCTE TIOTYITPOBOTHUKOB.
[TonynpoBoauukoBsli tuoa. Tpansucrop. OnsIT Opcrena.
B3anmojelicTBre NpOBOIHUKOB € TOKaMu. OTKIOHEHHE
3JIEKTPOHHOTO IMy4YKa MarHUTHBIM MOJIEM. DJIEKTPOIBUTATENb.
DNEeKTPOU3MEpPUTENbHBIE MPUOOPHI. DIEKTPOMArHUTHAS
unayknus. Onbeitel @apanes. 3asucumocts IC
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CaMOMHIAYKIIUU OT CKOPOCTHU USMCHCHUS CUJIbI TOKA U
HMHAYKTUBHOCTH MPOBOIHKKA. PaboTa anekTporeHeparopa.
Tpanchopmarop.

2 cemecmp

Konebanus
" BOJIHBI

Mexannueckue kojebanus. KonebarenbHoe TBUKEHHE.
I'apmonunueckue xonedanus. CBOOOAHbIE MEXaHUYECKUE
Kosie0aHus. JInHeliHble MeXaHUYeCKUe Koyie0aTebHbIe
cuctemsl. [IpeBparienne sHEprum npu KojaedaTeIbHOM
nBkeHuH. CBOOOIHBIE 3aTyXaroINe MEXaHUYECKHEe
Kosie0aHus. BeIHYy)XK/IeHHbIE MEXaHUYECKUE KOJIeOaHus.
VYupyrue BoaHsl. [lonepeunblie v Mpo0JIbHBIE BOIHBI.
XapakTepuCTUKU BOJIHBI. YpaBHEHHUE IJIOCKOW Oeryiiei BOJIHBI.
WNurtepdepenius BosH. [londarue o qudpakunu BoiH. 3ByKOBbIE
BOJIHBI. YJIBTPa3BYK U €ro MPUMEHEHHUE.

DneKkTpoMarHuTHbIe Kojiebanusi. CBoOOAHbIE
3JIEKTpOMarHuTHele kojedanus. [IpeBparienne sHepruu B
KoJie0aTeIbHOM KOHTYpE. 3aTyXarolue 3IeKTPOMarHuTHbIE
KojebaHus. ['enepaTop He3aTyXaroUMX AEKTPOMArHUTHBIX
KoJieOaHuil. BeIHYX/IeHHbIE JIEKTPUUYECKHE KOJIeOaHUsI.
[IepemenHsIii TOK. I'eHEepaTOp epeMeHHOro Toka. EMKoCTHOE 1
MHJYKTUBHOE COIIPOTUBIICHUSI IEPEMEHHOTO TOKa. 3ak0H Oma
JUIS SIIEKTPUYECKON 11eTH epeMeHHOro Toka. Pabora u
MOIIIHOCTh MIEpEMEHHOr0 ToKa. [ eHepaTopsl ToKa.
Tpancdopmatopsl. Toku Beicoko# yacToThl. [TomyueHue,
nepeiadya v paclpeneacHue dJIEKTPOIHEPTUH.
DNEKTPOMAarHUTHBIE BOJHBL DJIEKTPOMAarHUTHOE MOJIE€ KaK
0COOBII BUJ MaTepUH. DJIEKTPOMArHUTHBIE BOJIHBL. Bubparop
I'epua. OTKpBITHIN KOJIeOaTEBHBIN KOHTYD. M300peTenne
paauo A.C. IlonoBeiM. [TonaTue o paguocsszu. [Ilpumenenne
JIEKTPOMAarHUTHBIX BOJIH.

JeMoHCTparmu

CB00OOAHBIE U BBIHYX/IEHHbIE MEXaHUYECKHE KOJIeOaHHU .
Pe3onanc. O6pa3oBanue U pacpoCTpaHEHHUE YIPYTHX BOJIH.
YacToTa koneOaHMii 1 BBICOTA TOHA 3BYKA.

CB006oAHBIE IEKTPOMArHuTHbIE Kojiebanus. OciuuiorpaMma
IIEPEMEHHOTO0 ToKa. KoHZeHcaTop B L1eny IEpEMEHHOT0 TOKa.
Karymka HHIyKTMBHOCTH B LIENU IIEPEMEHHOT0O TOKa. Pe3oHanc
B II0CJICZIOBATEIBHON LIENH IEPEMEHHOI0 TOKa. M3i1ydyenue u
IIPUEM JJIEKTPOMArHUTHBIX BOJIH. Paninocss3s.

OnTuka

[Ipupona cBeta. CKOpoCTh pacnpoCTpaHEHUS CBETA. 3aKOHBI
OTpaKeHUS U IIpejioMiieHus cBeTa. IloaHoe oTpaxkenue. JIMH3EL
I'ma3 kak ontuyeckas cucrema. OnTudeckue mpruoopsI.
BonHoBeble cBolicTBa cBeta. MHTepdepenius cera.
KorepeHTHOCTh CBETOBBIX JIydei. THTEpdepeHIns B TOHKUX
reHkax. [lonocel paBHo#t TonumHel. Konbua HetoTona.
Hcnons3oBanne nHTEp(PEpEeHIINN B HAYKE U TEXHUKE.
Hudpakuus ceeta. udpakius Ha eIy B TapaieIbHbIX
nydax. Jludpakunonnas pemerka. [lonstue o ronorpaduu.
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[Tonspuzanusa nonepednsix BoJH. Ilomsipusanus ceera.
JBoiiHoe yaenpenomiienue. [onspounasl. Jucnepcust ceera.
Bunel ciektpoB. CriekTpbl ucmyckanusi. CeKkTpsl IOTIOLICHHUSL.
YnbrpaduosneroBoe u HHPPAKPACHOE HIITYUCHUSI.
Pentrenosckue nyun. X npupoaa u CBOMCTBA.

JeMoHCcTpamu

3aKOHbI OTpaKEHUS U NpenoMieHus ceera. [loaHoe BHyTpeHHEe
oTpaxkenue. Onruyeckue mpudopsI.

WuTepdepennus ceera. Audpakus ceera. [lonspuszanus cera.
[Tonyuenue cnexTpa ¢ nomouibio npu3msl. [loaydenue cnekrpa
¢ moMonIbio TMPaKIMOHHON pemeTkH. CIeKTPOCKO.

6 OCHOBBI vV, T
WMHBapraHTHOCTH MOJIYJISI CKOPOCTH CBETA B BaKyyMe.
CIEIHAILHO

4 TeOPHIL [TocTynatel DitHmTelHA. [IpocTpancTBO 1 BpeMs clieluanbHON
P TEOPUU OTHOCUTENHHOCTU. CBSI3b MacChl M SHEPTUU CBOOOIHOMN
OTHOCHUTEIIb
YacTULIBI. DHEPrus MOKOSI.
HOCTH

7 DneMeHTbI KBanToBas ontuka. TemnoBoe n3inydenue. Pacnpenenenue vV, T
KBaHTOBOM DHEpPruu B

buzuku crekTpe abcomoTHO yépHoro Tena. KBanToBas runoresa
[lnanka. @OTOHBI.

Buemnuit porosnexkrpuueckuii 3¢ dext. Buyrpennuit
dboTtorddext. Turbt

¢doTosnementoB. JlaBnenue csera. [loHsTue o KOpmycKyasipHO-
BOJIHOBOW MpHUpOJIe

CBETA.

®u3uka atoma. PazBuTre B3MIs10B HA CTPOCHHE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpPax BoJIopoaa. AnepHas
Mozenb atoMa. OIbITE

3. Pesepdopna. Monens atoma Bogopona o H.bopy. ['mnotesa
ne bpoitis.

CooTtHomienue Heonpeaenénnocrei I'eizendepra. KBantopbie
TE€HEPATOPBI.

8 DBOIOLHUS Crpoenue u pazputue Beenennoi. TemHas Matepusi 1 TEMHast VY, KP
Bcenennoii | sneprus. Hama 3Be3nHas cucrema — [anaktuka. [pyrue
ranaktuku. beckoneunocts Beenennoit. [lonsitue o
KocMosioruu. Pacumpsitomasicss Beenennast. Moaens ropsiueit
Bcenennoii. Crpoenue u npoucxoxaenue ['anakTuk.
OBouronus 3Be31. I'unoresa npoucxoxaeHuss ComHeUHON
cuctembl. Tepmosinepusiit cunres. [Ipobiaema TepmosaepHoit
sHepreTuku. DHeprus CosHIa v 3B€3/1. DBOJIIOLMS 3BE3/.
[Ipoucxoxnenue ConHEUHON CUCTEMBI.

JeMoHcTpanyun

Conneunas cucrema (Mojenb). @otorpaduu miaHer,
CeJIaHHbIE ¢ KOCMUYECKUX 30H0B. KapTa JlyHbl 1 naHer.
Ctpoenue u 3Bosironus BeeneHHoil.

[Ipumeuanue: T — rectupoBanue, P — Hanucanue pedepara, Y — yctHbiit onpoc, KP — koHTpobHas
pabora
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2.4.2. 3aHATHS CEMUHAPCKOI0 THIIA

No
pas3
Jen

a

HaunmenoBaunue
pa3AeiioB U TEM

Coneprkanue pasziena

dopma
TEKYILETO
KOHTPOJIA

1

2

3

4

1 cemecmp

Bsenenue

dwusuka — (QyHIaMEeHTaNbHAs HayKa O MIPUPO/IE.
EcrecTBeHHO-Hay4HBIN METOJ ITO3HAHUS, €70 BO3MOKHOCTH
Y TPaHUIIbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPUs B
npolecce Mo3HaHus npupoasl. MoxenupoBanue
(buzuvecKux sIBJICHUH U TporieccoB. Posib skciepuMenTa u
TEOPHUH B IIpOLIECCE MO3HAHUS pUpoabl. Dusnyeckas
BenuuuHa. [lorpemHoctr u3MepeHnit PU3NIECKUX BEIUUNH.
®duznyeckue 3aK0HbL. ['paHuIbl IPUMEHUMOCTH (PU3HUECKUX
3akoHOB. [loHATHE O PU3MUECKON KapTHHE MUpa. 3HAUEHUE
¢uzuku npu ocsoenuu npodeccuit CI10 u cnenuanbHoCTeM
CIIO.

Mexannka

Kunematuka. Mexannueckoe npuxenue. [lepemenienue.
[Iyts. CkOpoCTh. PaBHOMEpHOE NPSIMOIMHENHOE IBH)KECHHE.
Yckopenue. PaBHonepeMeHHOE TPSMOJMHEMHOE IBUKEHHE.
CBoboaHoe mayenue. [[Buxenue tena, OponeHHOTo Mo/
yIJI0M K TOpU30HTY. PaBHOMEpHOE BIKEHHE 110
OKPY>KHOCTH.

3akonbl Mexannku Herotona. [lepBeiit 3akoH HeroToHa.
Cuna. Macca. Umnynbec. Bropoit 3akon HeroToHa.
OCHOBHOM 3aKOH KJIACCUYECKOW NTUHAMUKHU. TpeTuii 3aKoH
Hprotona. 3akoH BCeMUPHOTO TATOTEHUs. [ paBUTALIMIOHHOE
nose. Cuna tsokect. Bec. CriocoObl n3MepeHust MacChl Tell.
Cuiiel B MEXaHUKE.

3aKOHBI COXpaHEHHUsI B MEXaHUKE. 3aKOH COXpPaHEHUs
uMmItysibca. PeaktuBHoe nBmkenue. Padora cuibl. Pabora
MOTEHIMAIBHBIX CHJI. MoIHOCTh. DHeprus. Kunernueckas
sHeprus. [loTeHimanpHas sHeprusi. 3aKOH COXPaHEHUS
MeXaHu4eckol sHepruu. [I[pumMeHeHrne 3aKOHOB COXpaHEHHUS.
JemoHcTpanuu

3aBHCHMOCTb TPACKTOPHH OT BEIOOPA CUCTEMBI OTCUETA.
Buap MexaHHYECKOTO NBIKCHMSA.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U CHJIBI,
neicTBytonie Ha Teno. CioXeHue CHIL

PaBeHCTBO U MTPOTUBOIOJIOKHOCTH HAITPABIICHUS CUJT
JENUCTBUS M IPOTUBOACUCTBUSA. 3aBUCUMOCTD CUJIbI
yrnpyroctu oT aedpopmanuu. Cumnsl TpeHus. HeBecomocTs.
PeaktuBHOE nBrxkeHue. llepexoa noTeHUUanbHOM SHEPTUU B
KUHETUYECKYIO0 U 00paTHO.
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OcHoBbI
MOJIEKYJIIPHOM
¢bu3uku u
TEPMOAUHAMHUKHI

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Teopuu. M neabHbli
ra3. OCHOBHbIE MOJI0KEHUS MOJIEKYISIPHO-KMHETUYECKOU
Teopuu. PazMepsl 1 Macca MOJIEKYJI U aTOMOB. bpoyHOBCKOE
nskenue. uddysus. Cuiel u sHEprust
MEXMOJIEKYJIIpHOTO B3auMoeicTBus. CtpoeHue
ra3o00pa3HbIX, KUAKUX U TBEPbIX Teld. CKkopocTH
JBUKEHUS MOJIEKYJ U UX U3MepeHue. MaeanbHelii ras.
JaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-

KHMHETUYECKOM TEOPHUH ra3zoB. TeMneparypa u ee U3MEpEHHUE.

I"a30BbIe 3aKOHBI. AOCOJIOTHBII HYJIb TEMIIEPATYPHI.
TepmoanHaMu4yecKas 1IKajga TEMIEPATYPLI. Y paBHEHUE
COCTOSIHUS UACAIBHOIO raza. MoJisipHast ra3oBas
MTOCTOSIHHAS.

OcHoBbI TepMOgHAMUKH. OCHOBHBIC TIOHSTHUS U
onpeneneHus. BHyTpeHHsIs sHeprus cucreMsl. BHyTpeHHsIs
SHeprus uaeagbHoro rasza. Pabota u temnora kak Gopmbl
rnepeayu SHepruu. TermioeMKOCTh. Y ebHas
TEIUIOEMKOCTh. Y paBHEHHE TersioBoro 6ananca. [lepsoe
HayaJjio TepMoJIMHaMuKU. AnnabatHblil npotecc. [Tpunnmn
neicTBus TeraoBor Mamuabl. KITJI TerioBoro nBurarens.
Bropoe Hauano TepmoauHaMuKu. TepMoauHaMuuecKas
[IKajla TeMIiepaTyp. X0oJIOAWIbHbIE MAIIUHBL. TeIrIoBbIe
nsurarenu. OXpaHa npUpoIbI.

CaoiictBa napoB. McrapeHne u KOHIEHCAIHS.
Haceprmmennsiil map u ero cBorictsa. AOCOIOTHAS U
OTHOCHUTEJIbHAS BIAXXHOCTh Bo3ayXa. Touka pockl. Kunenue.
3aBUCHUMOCTb TEMITEPATYpbl KUIIEHUS OT JABJICHHUSL.
[Teperpetriii map 1 €ro UCHOJIb30BAaHUE B TEXHUKE.
CBolicTBa XUAKOCTEH. XapaKTepUCTUKA KUJIKOTO
COCTOSIHUS BellecTBa. [I0BEpXHOCTHBIN CIION )KUJIKOCTH.
OHeprusi NOBEPXHOCTHOTO €J104. SIBJIEHUS HA TpaHuLEe
KUJKOCTHU C TBEpAbIM TenoM. KanwuisipHele siBiaeHus .
CBolicTBa TBEPABIX T€. XapaKTEPUCTUKA TBEPIOTO
COCTOSIHMS BEIIECTBA. Y IPYT'HE CBOMCTBA TBEPABIX TEIL.
3akoH ['yka. MexaHndeckrue CBOMCTBA TBEPBbIX TEJL.
TennoBoe pacuIMpeHne TBEPIbIX TEN U KUJIKOCTEH.
[InaBneHue n KpucTamIU3aLus.

JemoHcTpanuu

JBuxenue 6poyHoBckux yactull. Juddysus. M3menenue
JIABJICHUS raza ¢ U3MEHEHUEM TeMIIepaTyphl IpU
nOCTOSIHHOM 00beMe. M3oTepmudeckuii v n300apHbIif
npoueccsl. Fi3MeHeHne BHyTpeHHENH SHEPTUU Tell U
coBepIeHNH paboThl. MoJIeny TEIUIOBIX ABUTaTENEH.
Kunenue Boap! pu NOHMWKEHHOM JaBieHuu. [lcuxpomerp u
TUTPOMETP. SIBIEHUS MOBEPXHOCTHOIO HATSKEHUS U
cmaunBanus. Kpucrannsl, amopHbIe BelecTBa,
KUJKOKPUCTAJUTMYECKUE TEJA.

vV, T
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DneKkTpoAuHaAMU
Ka

DNEeKTpUUECKUil TOK B MeTaiaX. DJIeKTPOHHBIN ra3. Pabota
BBIX0/1a. DJIEKTPUUECKHUM TOK B DJIEKTPOIUTAX. DICKTPOJIH3.
3axonsl Dapajes. [IpuMmeHeHue JIEKTPOIN3a B TEXHUKE.
DnexTpuuecKuil TOK B ra3ax u Bakyyme. MoHunsanus rasa.
Bunel razoBeix paspsanos. [lonsarue o masme. CBolicTBa u
MPUMEHEHHUE AIEKTPOHHBIX TYYKOB. DJIIEKTPUUECKUM TOK B
norynpoBoiHukax. CoOCTBEHHAs MPOBOAUMOCTD
MOJTYIIPOBOIHUKOB. [10yrpoBoAHUKOBBIE TPHOOPHI.
DneKTpUUecKoe noJje. DIEeKTPUUECKUE 3apsabl. 3aKOH
coxpaHeHus 3apsaja. 3akoH KynoHa. Dnekrpuueckoe nosie.
HanpsixeHHOCTB 2nekTpudeckoro nois. IpuHnun
CYIIEepIIO3UINY ToJiel. PaboTa cuit 3IeKTpOoCTaTUYECKOTO
nous. [Torennman. Pa3HocTh MOTEHITUANOB.
OKBUNOTEHLUATbHbIE TOBEPXHOCTH. CBS3b MEXKAY
HaIpPsHKEHHOCTHIO U PA3HOCTHIO MOTEHIIUATIOB
AIEKTPUIECKOTO TOJISL. [[UAIEKTPUKHU B SIEKTPUIECKOM
niosie. [lonsipuzanus nusnexTpukoB. [IpoBoiHUKY B
anexktpuueckoM nojie. Konnencaropsl. CoenrHeHne
KOHJICHCATOPOB B 0arapero. DHEprus 3apssKeHHOTO
KOHJICHCATOpa. DHEPrUs dJAEKTPUIECKOTO TTOJIA.

3aK0OHBI ITOCTOSIHHOTO TOKA. Y CJIOBUS, HEOOXOIUMBIE s
BO3HUKHOBEHHS M TIOJIZICPYKAHUS DJICKTPUIECKOTO TOKA.
Cua ToKa M INIOTHOCTH TOKA. 3akoH OMa Jij1s y4acTKa enu
6e3 DJIC. 3aBUCUMOCTb JIEKTPUUECKOTO COMTPOTUBIICHUSI OT
Marepuana, JJIMHbI U TUION[A1 MTOMEPEYHOTO CEUCHUS
MPOBOJIHUKA. 3aBUCUMOCTD AJIEKTPUUECKOTO COMTPOTUBIICHUS
MPOBOJTHUKOB OT TEMIIEPATYPHI. DJIEKTPOIBIKYIIAS CHUIIA
HCTOYHMKA TOKA. 3akoH OMa JUIs MOJIHOM IENH.
CoennHenue npoBOIHUKOB. COeTMHEHNE HCTOUHUKOB
ANEKTPUYECKOM 2HEpruu B 6aTapero. 3akoH Jxoymsa—
Jlenna. PaGoTa 1 MOIITHOCTB JIEKTPUICCKOTO TOKA.
TermnmoBoe nelcTBUE TOKA. DINEKTPUUECKUN TOK B
noynpoBoiHuKax. CoOCTBEHHAs MPOBOAMMOCTD
MOJTYIIPOBOTHUKOB. [loyrpoBOAHMKOBEIE TPUOOPHI.
MaruauTHOe noJsie. BeKTop HHAYKIIMM MarHUTHOTO TOJIS.
JlelicTBME€ MarHUTHOTO TOJIsl HAa MPSAMOJIMHEHHBIN
MIPOBOJHUK C TOKOM. 3akoH AmMmnepa. Bzaumoiericteue
TOKOB. MarHuTHbIM MoTok. PaboTa 1o nepemerieHno
MPOBOJHMKA C TOKOM B MarHUTHOM IoJjie. JleiicTBre
MarHuTHOTO NOJIs Ha ABWKYymuics 3apsa. Cuna Jlopenua.
OrnpezneneHue yaeabHOro 3apsiaa. Y CKOPUTEIH 3apsiKEHHbIX
YaCTHII.

DNEeKTpOMAarHuTHasl MHIYKIUSA. DJIEKTPOMarHuTHas
uHAyKIUsA. BuxpeBoe anekrpuueckoe nosie. CaMOMHIYKIHUS.
DHeprusi MarHuTHOTO MOJISL.

Jlemoncmpayuu

BzaumoperictBue 3apskeHHbIX Tell. [IpoBoHNKY B
AIEKTPUUECKOM ToJie. JIMPIIEKTPUKH B JIEKTPUUECKOM TIOJIE.

VY, KP
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Konpnencaropel. TennoBoe neiicTBUE 3JIEKTPUIECKOTO TOKA.
CobcTBeHHast ¥ PUMECHAs! IPOBOJMMOCTD
IIOJIYITPOBOAHUKOB. 110J1yIpOBOIHUKOBBIN JUOI.
Tpansucrop. OneiT Opcrena. Bzaumoneiicrsue
IIPOBOJTHUKOB C TOKaMU. OTKJIIOHEHHUE 3JIEKTPOHHOTO ITy4Ka
MarHMTHBIM MOJIEM. DJIEKTPOABUTATEb.
DNeKTpOU3MEpPUTENbHBIE TPUOOPHI. DIEKTPOMArHuTHas
unaykuus. Oneitel apanes. 3asucumocts IC
CaMOMHJIYKIIMHM OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA U
MHAYKTUBHOCTH NPOBOJIHUKA. PaboTa a5ekTporeHeparopa.
Tpanchopmarop.

2 cemecmp

Koebanusa u
BOJIHBI

Mexanudeckue konebanusi. KonebarenpHoe ABUKECHHE.
INapmonnueckue konedanus. CBOOOAHbIE MEXaHUUECKHE
KoJiebanus. JInHeitHbie MeXaHWYEeCKUEe KoJieOaTeIbHbIC
cucteMsl. [IpeBpaiiienne sHeprun npu KoiaedareabHOM
nBkeHnn. CBOOOHBIC 3aTyXaIONME MEXaHUYECKUE
KoJiebaHus1. BeIHY)KIEeHHBIE MEXaHUUECKHE KOJICOaHMSI.
VYupyrue BonHbl. [lonepednsie U IPOI0JIbHBIC BOJTHBI.
XapakTepuCTUKU BOJTHBI. YpaBHEHHUE IIIOCKOM Oeryiei
BoJiHbI. IHTepdepentus BoaH. [lonstre o qudpakuun
BOJIH. 3BYKOBBI€ BOJIHBI. YJITPa3BYK U €r0 MPUMEHEHHE.
DnekTpoMarHuTHbIEe KojiebaHusi. CBOOOAHbBIC
ANeKTpOMarHuTHele kojedbanus. [IpeBparienue sHepruu B
KoJiebaTeIbHOM KOHTYpE. 3aTyXarolue 3IeKTPOMarHuTHbIE
KoJjebanus. ['enepaTop He3aTyXaroUMX AMEKTPOMArHUTHBIX
KoJieOaHui. BeIHY)KIEHHBIC SJIEKTPUUECKUE KOJICOaHHUS.
ITepemenHsblii TOK. ['eHEpaTOp MEPEMEHHOTO TOKA.
EMKOCTHOE M MHAYKTHBHOE CONPOTUBJIECHUS IEPEMEHHOTO
TOKa. 3akoH OMa 1l 3JIEKTPUYECKOM LEMU TEPEMEHHOTO
Toka. PaboTa 1 MOIIHOCTH epeMeHHOro Toka. ['eHepaTopsl
Toka. TpanchopmaTtopsl. TOKM BBICOKOH 4aCTOTHI.
[Tonyyenue, nepenaya v pacrnpenesieHue dJIeKTPOIHEPTUU.
DJIEKTPOMAarHUTHbIE BOJHBI. DJIEKTPOMArHUTHOE TI0JIE KaK
0COOBIN BUJ MAaTEPUH. DIIEKTPOMATrHUTHBIE BOJIHBIL.
Bubparop 'epua. OTKpbITHIN KOJeOaTENbHBINA KOHTYP.
N3o6perenue paguo A.C. [TonoBeim. [lonsitre o
paaunocszu. [I[puMeHeHne 3MeKTpOMarHuTHBIX BOJIH.
JemoHcTpanuu

CBOOOIHBIE U BBIHY)K/IEHHBIE MEXaHUUYECKUE KOJIeOaHusI.

Pe3zonanc. O6pa3zoBanue 1 pacnpocTpaHEHHE YIPYTHX BOJIH.

YacroTa kojieOaHMI U BEICOTA TOHA 3BYKaA.

CBO6OI[HLI€ QJICKTPOMArHuTHBIC KoJieOaHwsI.
OcunnnorpaMMa MEpEMECHHOI'0 TOKaA. KOH,I[GHC&TOp B IICTIN
INEPEMCHHOTO TOKaA. KaTymKa HHAYKTUBHOCTH B LCIIN
INEPEMCHHOTO TOKaA. Pe3onaHC B OCIeI0BAaTENBLHOM LIEIHU
IEPEMCHHOTO TOKaA. I/I3J'Iy‘IeHI/Ie " Ipuem
OJICKTPOMAIHUTHBIX BOJIH. Pannocpsizeb.
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Onruka

[Ipupona cBera. CKOpOCTh pacpoCTpaHEHUs CBETA. 3aKOHBI
OTpaXX€HMsI U IIpesiomiieHus ceeta. [losHoe oTpakeHue.
JIunzel. ['na3 kak ontuyeckas cucreMa. OnTuyeckue
pUOOPHIL.

BonHoBbIe cBolicTBa cBeTa. MIHTEpdepeHus cBeTa.
KorepenTHoCTh cBETOBBIX Jiyuell. IHTepdepeHnns B TOHKUX
reHkax. [lomocel paBHoi Tonmunel. Kosbna Herotona.
Hcnonbs3oBanne nHTEPPEPEHIINN B HAYKE U TEXHHKE.
Hudpaxmus ceera. Judpakuus Ha MIETH B MapauICIbHBIX
nydax. udpaknuonnas pemerka. [lonsTre o ronorpaduu.
[Tonspuzanusa nonepeunsix BoJH. [lomsipusanus ceera.
[BoitHoe nmyuenpenominenue. [onspouast. ducnepcus
cBeta. Buapl ciektpoB. CnekTpsl ucnyckanus. CrieKTpsl
rorjomenus. Y apTpaduosieToBoe u HHppaKpacHOe
n3inydeHus. PeHtreHoBckue myuyu. VX npupoaa u CBOMCTBA.
JeMoHCTpamu

3aKOHbI OTpaKeHHUs U nperoMieHus ceera. [lomHoe
BHyTpeHHee oTpakeHue. OnTudeckue mpuOopsl.
WNurepdepennus crera. Judpaxnus cseta. [longpuzanus
cgeta. [lonydyeHne cnekTpa ¢ MOMOLIBIO TPU3MBI.
[Tonyuenue criekTpa ¢ TOMOUIBIO0 JUPPAKIIMOHHON PEIIETKH.
CnexkTpocKoT.

OCHOBBEI
cHelaIbHOI
TEOPHUH
OTHOCHUTEJIBHOCT
"

WNHBapuaHTHOCTH MOJTYJIsl CKOPOCTH CBETA B BaKyyMe.
[Toctynatel DitHmTeliHa. [IpocTpancTBO U BpeMs
CIIEIMAIbHON TEOPUU OTHOCUTEIBLHOCTU. CBA3b MACCHI U
SHEPTUH CBOOOJHON YACTHUIIbI. DHEPTHUS MOKOS.

OJIEMEHTEI
KBAaHTOBOH
(07637041

KBanToBas onrtuka. TennoBoe uznydenue. Pactipenenenue
SHEPTHUH B

creKTpe abcomoTHO uépHoro Tena. KBantoBas runoTes3a
[Inanka. @OTOHBL.

Buemrauit hotosnexkrpudeckuii 3¢ dexr. BHyrpenauit
dhoTtorddexr. Turb

¢doToanementoB. JlaBnenue ceera. [lonarue o
KOPIYCKYJISIPHO-BOJIHOBOM MTPUPOJE

CBETa.

®usuka atoma. PazpuTre B3rIs10B HA CTPOCHHE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoaa. SaepHas
MoJeNb atoMa. OmbIThI

3. Pezepdopna. Moaens atoma Bogopozaa no H.bopy.
I'nnotesa ne bpoitns.

CoortHolleHne Heonpeaen€HHocTel [ eiizenbepra.
KBaHTOBBIE reHepaTOpBI.

OBOIIONUA
Bcenennoit

Crpoenue u pa3sutue Beenennoid. Temuast matepust u
TeMHas >Heprus. Hama 3Be3anas cucrema — I anakruka.
Hpyrue ranakruku. beckoneunocts Beenennoin. [lonstue o
KocMosoruu. Pacmpsromascs Beenennas. Mogens
ropsiueil Becenennoii. CTpoeHue U NpouCX0KICHHUE
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lNanakTuk.

Opodronus 38e31. ['nnoresa npoucxoxaeHus CoslHeUHON
cucrtemsl. TepmosinepHsiii cunres. [IpobGiaema TepmosaepHOit
sHepreTuku. JHeprus CosHLA U 3B€3]1. DBOJIIOLMS 3BE3L.
[Ipoucxoxnenue ConHEUHON CUCTEMBI.

JlemoHcTpanmu

Conneunas cucrema (mogens). @otorpaduu mniaHer,
CIEJIaHHbIE ¢ KOCMUYECKHUX 30H10B. Kapra JlyHbI 1 miaHer.
Ctpoenue u 3BoJroIMs BeeneHnoil.

[Ipumeuanue: T — tectupoBanue, P — Hanucanue pedepara, Y — yctHblil onpoc, KP — xonTposnbHas

pabora

Ipumeuanue: IIP- npaxmuueckasn paboma, JIP- nabopamopnas paboma; T — mecmuposanue, P —
Hanucauue pegpepama, Y — ycmuwiii onpoc, KP — koumponvras paboma
2.4.3. llpakTuyeckue 3ansatus (JlabopaTopHble 3aHATHS)

Ne

HaunmeunoBauue
pazzaena

ConepxaHue MPaKTHYECKUX 3aHATHI

dopma
TEKYIIETO
KOHTPOJISI

2

3

4

Mexanunka

Hccneoosanue osudcenus mena noo oeticmsuem
NOCMOSAHHOU CUTBL.

U3yuenue 3akona coxpanerus UMnyasced.

CoxpaHerue mMexanuyeckou SHepauy npu O8UNCEHUU meid
noo delicmeuem Cuil Maxcecmu u ynpy2ocmu.

Cpasnenue pabomsl CUlbl ¢ USMEHEHUEM KUHEMUYECKOU
9Hepeuu med.

U3yuenue 3akoH06 coxpaneHus Ha npumepe yoapa wapos u
banucmu4ecko2o MasimHuKd.

H3yuenue ocobennocmetl cuivl mpeHus (CKOJIbICEHUsL).

I1P, JIP

OcHOBBI
MOJIEKYJISIPHO M
(bu3uKH 1
TEPMOTUHAMHUKHU

Usmepenue nasxcnocmu 6030yxa.

Hsmepenue nogepxHocmHo20 HAMANCEHUS HCUOKOCIL.
Habnoodenue npoyecca kpucmannuzayuu M3yyenue
oeghopmayuu pacmsdicenus. Hzyuenue meniogoco
pacwupenus meepovix mei.

U3yuenue ocobennocmell menjio8o2o pacuupeHus 800bl.

I1P, JIP

DNEeKTpOAMHAMUK
a

H3yuenue 3akona Oma 01 yuacmka yenu,
nocne008amenbHo20 U NApaineibHO20 COeOUHeHUs
NPOBOOHUKOS.

H3yuenue 3axona Oma 011 noaHou yenu.

H3yuenue asnenus s1eKmpomMacHUmMHOU UHOYKYULU.
Onpedenenue kod3gpuyuenma nonre3no2o oeucmeus
NEKMPULECKO20 YAUHUKA.

Onpedenenue memnepamypvl HUmMu 1amnvl HAKAIUBAHUS.
Onpeodenenue 3/[C u 6Hympenne2o conpomusieHus
UCMOYHUKA HANPAICEHUSL.

TTP, JIP

Konebauus u

H3yuenue 3asucumocmu nepuoda KonedaHuil HUmMsAHo2o (unu

TIP, JIP
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BOJIHBI NPYHCUHHO20) MAAMHUKA OM ONUHBL HUMU (U MACCbL
epy3a).

Huoykmuenvie u eMKOCMHOE CONPOMUEIEeHUs 8 Yenu
nepemMenHo20 MmoKa

H3yuenue uzobpadicenuss npeomemos 6 moHKOU JUH3e.
H3yuenue unmepghepenyuu u ouppaxyuu ceema.

I padyuposka cnekmpockona u onpeoeneHue OIUHbL GONHbL
CNEeKMPaIbHbIX TUHULL.

Onruka

T1P, JIP

2.4.4. Conep:kaHue caMOCTOATEILHOM padoThI

IIpumepHbie Tembl pedepaToB (10K/I210B), HHAMBUAYAIbHBIX IPOEKTOB

Anexcannp I'puropseBud CTos1eTOB — PYCCKHI (UK.

Anexcannp Crenanosud [lonoB — pycckuil yueHsblil, n300peraTenb paano.
AnbTepHaTHBHAs SHEPIeTHKA.

AKYCTUYECKHE CBOMCTBA MOJIYNPOBOIHUKOB.

Annpe Mapu AMniep — OCHOBOITOJIOKHUK 3JIEKTPOIUHAMUKH.
ACVHXPOHHBIN JIBUTaTENb.

AcTtepousl.

ACTPOHOMMS HalIUX JHEH.

AtomHuas gusuka. M3otomnsl. [Ipumenenre paanoakTUBHBIX H30TOIOB.
beckoHTakTHBIE METO/IBI KOHTPOJISL TEMIIEPATYPBI.

bunossapHbIe TPaH3UCTOPHI.

Bbopuc Cemenouy SAko6u — pusuk u n3o0peTaTenp.

Benuuaiimue oTKpbeITHS PU3UKH.

Bunel anexTpruueckux pas3psaaoB. DIEKTpUUECKUE pa3ps/Ibl Ha CIIy:K0e dyeloBeKa.
Brnusiane nedextoB Ha pu3MUYecKre CBOWCTBA KPUCTAJLIOB.
Bcenennas u TemHast MmaTepusi.

lNanuneo "anuneit — ocHOBaTeNb TOYHOTO €CTECTBO3HAHMSL.
l'onorpadust u ee npuMeHeHue.

JIBrKeHHE Tena NepeMEHHOW MaCChI.

Judpakuus B HalICH )KU3HU.

Kunkue kpucTauisl.

3akonbl Kupxroda mis snekTpuyeckoil nemnu.

3aKOHBI COXpPAHEHUS B MEXAHHKE.

3HadeHue OTKpbITHH ["anues.

Urops BacunbeBuu KypuatoB — (Qu3uK, OpraHu3arop arToMHOM HAYKU U TEXHUKH.
Ncaak HploTOH — co3naTenpb KiIacCu4ecKon (DU3HKH.

Hcnosp30BaHnE 2IEKTPOIHEPTUN B TPAHCIIOPTE.

Knaccudukaius u XxapakTepUCTUKA HIEMEHTAPHBIX YACTHII.
KoHcTpyKImoHHast MPOYHOCTHh MaTepHalla v €€ CBSA3b CO CTPYKTYPOH.
KoHcTpykus u BUpI J1a3€poB.

KpuoanekrpoHuka (MUKpPOIJIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUU U UX UCIIOIb30BAHUE.

Jleonapo na Bunun — ydeHsli U u300peTarenb.
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MarnuTHble U3MepeHHs (IPUHIUITBI TOCTPOSHHS IPUOOPOB, CIIOCOOBI H3MEPEHHSI MATHUTHOTO

MOTOKA, MArHUTHOW UHYKIUH).

Maiikn @apajeii — co3garenb YIeHHs 00 3JIEKTPOMAarHUTHOM TOJIE.
Makc [1naHk.

Meto1 MEUYEHBIX aTOMOB.

MGTO[[I)I Ha6JHOIIeHI/I$I H pErucTpanuu paanoaKTUBHBIX I/ISJIy‘-IeHI/Iﬁ M 9aCTHII.

Merons! onpeneneHus MI0THOCTH.

Muxaunn BacunseBud JIOMOHOCOB — Y4EHBIN SHUUKIOTEIUCT.
Mogenu aroma. Ot Pesepdopra.
MonexkynsspHO-KHHETHYECKas: TEOpUsS NICAIbHBIX T'a30B.
MonHus — ra30BbIi pa3psia B IPUPOIHBIX YCIOBHSIX.

HanoTexHosorus — MexaucuuIUIMHapHas 001acTh GyH1aMEeHTaIbHON U IPUKIIaAHON HAYKU

Y TEXHUKH.
Huxouna Tecna: »ku3Hb ¥ HEOOBIYATHBIE OTKPHITHSI.

Huxonait Konepauk — co3iareinb reTmoueHTpUYeCcKO CUCTEMBI MUPA.
Hunbsc Bop — oaun U3 co3pareneit COBpeMeHHON (PU3UKH.
Hyxkneocunres Bo Beenennoii.

OO6mbsacHenune GOoTOCHHTE3a C TOUKHU 3peHUsI (PU3UKH.

OnTuyeckue SBICHUS B IPUPOJIC.

OTKpBITHE ¥ IPUMEHEHUE BRICOKOTEMITEPATYPHON CBEPXIIPOBOIUMOCTH.
[IepeMeHHBII ANEKTPUYECKUI TOK U €r0 IPUMEHEHUE.

[1nazma — 4eTBepTOE COCTOSHUE BEIIECTBA.

[TnaneTer COJIHEUHOM CUCTEMBI.

[TonynmpoBOAHMKOBBIE TaTYUKU TEMIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTAIUIOB B IPOMBIIIJIEHHOCTH.

[IpuMeHeHue siIepHBIX PEaKTOPOB.

[Ipupona peppomaruernsma.

[IpoGieMbl 3KOJIOTHH, CBSI3aHHBIE C MCIOJIB30BAHUEM TEIIOBBIX MAIIIUH.
[IpousBoacTBO, epeaya U UCHOJIb30BaHUE SIIEKTPOIHEPTUH.
[Ipoucxoxaenue CoTHEYHON CUCTEMBI.

[Ibe30amexTpuyeckuii 3pPeKT ero npuMeHeHue.

PasBurtue cpeacts cBA3M U paguo.

PeakTuBHBIE ABUTaTEIN U OCHOBBI paOOTHI TEIJIOBOI MAILIUHBIL.
PenukToBO€ H31yUeHHE.

PentrenoBckue nyun. Mcropus otkpseitus. [Ipumenenue.

Poxnenue u 3Bosronius 3B€37.

Ponp K.O. IIM0IKOBCKOTO B pa3BUTUH KOCMOHABTHKHU.

CBeT — 3JIeKTpOMAarHuTHas BOJIHA.

Cepreii [1aBnouu KoposeB — KOHCTPYKTOP U OpraHU3aTOp MPOU3BOJICTBA PAKETHO-

KOCMHYECKOH TEXHHKH.

Cunsl TpeHuUsL.

CoBpeMeHHasi CIyTHUKOBAs! CBA3b.
CoBpemeHHast pu3ndeckast KapTHHA MUDA.
CoBpeMeHHbIE CPEICTBA CBA3H.

CoJHIle — MCTOYHHK KW3HU Ha 3eMIie.
Tpaunchopmaropsr.
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VYnpTpa3Byk (10JydyeHUE, CBONCTBA, IPUMEHEHUE).
VYipaBisieMbli TEPMOSIICPHBII CUHTES.

YckopuTenu 3apsyKEHHBIX YaCTHLL.

®du3nka U My3bIKa.

dusnyeckre CBOMCTBa aTMOCHEPHI.

DOTO3IEMEHTBI.

®otorddexr. [Ipumenenne snenns porodddekra.

Xanc Kpucrtuan Dpcres — 0CHOBOIOJIOKHUK 3JIEKTPOMarHeTu3Ma.
UYepuble ObIpHI.

[kana 37€KTpOMarHUTHBIX BOJIH.

DKoJoru4eckue npoOiIeMbl ¥ BO3MOXKHBIE ITyTH UX PEIICHHUS.
DneKTpOHHas IPOBOAUMOCTh METAJIOB. CBEPXITPOBOIUMOCTb.
Omunuiit XpuctuaHosuy JIeHI — pycckuil Gu3uK.

2.4.5. Ilepevyenn yueOHO-MeTOANYECKOT0 0OOecneYeHUs JI1 CAMOCTOSITEIbHOIH padoThl
00y4yaIuxcsi Mo JUCHHILINHE

CamocrosarenbHast pa0oTa  ydamuxcs  sBIseTcss  BaxHeimed @opmoil  yueGHO-
BOCIMTATEIFHOTO TIpOIIecca.

OcHOBHasi 1eNb CAMOCTOSTENbHOW pabOThl NpPU HM3YYEHMM AUCHUUIUIMHBI — 3aKpENHTh
TCOPETHUIYCCKUEC 3HaHHA, IMOJYYCHHBIC B XOJ JICKIMOHHBIX 33H$ITPII>1, a TaKXe C(i)OpMI/IpOBaTB
MPAKTUYCCKUC HABBIKU IMTOATOTOBKHA B 00J1aCTH €CTECTBO3HAHUSL.

CamocrosiTenpbHas padoTa yJanuxcs B MPOIECCe OCBOSHUS JUCIUTUITMHBI BKITIOYACT:

- U3y4eHHE OCHOBHOM U JIOTIOJHUTENIBHOM TUTEPaTyphl MO MPEAMETY;
- u3y4eHue (KOHCIEKTHPOBAHKE) BOIPOCOB, BHI3BIBAIONINX 3aTPYIHEHUS IPU UX U3YyUCHHH;
- paboTy C DJIEKTPOHHBIMHU YUYEOHBIMH PECYpPCaMHU;
- U3y4eHHE MaTepHaiOB EPUOANYECKON MeYaTH, UHTEPHET PECYPCOB;
- MOJrOTOBKY K TECTUPOBAHUIO;
- MOATOTOBKY K MPAKTHYECKUM U JTJaOOPATOPHBIM 3aHITHSIM,
- BBIMIOJIHEHUE JIOMAIIIHUX 33/IaHUH.
Ha camocrositenbhyio paboty o0y4aromuxcst oTBoguTcst 50 4acoB y4eOHOTO BpEMEHH.

Ne HanmenoBanue [lepedenp yd4eOHO-METOIMYECKOTO 00ECTICUCHUS TUCITUTIIIUHBI 110
paszena, TeEMbI, BUJa BBITIOJTHCHHIO CAMOCTOSITEIbHON PabOThI
CPC
1 2 3
Bsenenne 1. ®upcos, A. B. ®usuka s npodeccuii v crienuaibHOCTeN
1 MexaHuka TEXHUYECKOTO M €CTEeCTBEHHO-HaydyHoro mnpodmiend [TekcT]
2 MonekynsipHast yu4eOHMK  JJIsi  WCIOJB30BaHUS B yueOHOM  Ipoliecce
busuKa. obpazoBatenbhbiX yupexaenuit CIIO Ha 6a3e 0CHOBHOTO 0OIIEro
TepmoguHaMuka 0o0pa3oBaHUs C MOJy4YCHHUEM cCpelnHero ooduiero odpasoBanus 1A.

3 DJIeKTpOIMHAMMKA B. ®upcos ;nox pen. T. U. Tpodumoroid. - 2-¢ u3a., crep. -MockBa
4  |Kone6auus u Bonuel  |-Akamemus, 2017. - 350 c. un. - (Ilpodeccronanbroe oOpa3oBaHue.
5 |OnTuka O61eo6pazoBatenbhbie nucuIuinHbl). -ISBN 978-5-4468-5098-3
6 |OcHOBBI crienUaIbHO |2- KpaBuenko, H. 1O. ®usnka : yueOHUK M MPAKTHKYM IS
TEOpHH CIIO / H. IO. Kpasuenko. - M. : U3parenscrtBo IOpaiit, 2017. -
OTHOCHUTETbHOCTH 300 c. -- (Cepus: IIpodeccuonanpaoe oopazoanue). - ISBN 978-
7 |Dnements! ksantosoii [0-034-01418-1. - Pexum AOCTyma: www.biblio-
dusHKm online.ru/book/2E80496EBBA8-4D64-AFEB-FDA322952936.
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http://www.biыio-online.ru/book/2Е80496Е-BBА8-4D64-AFEB-FDA322952936.
http://www.biыio-online.ru/book/2Е80496Е-BBА8-4D64-AFEB-FDA322952936.

DBOIIONUA
Bcenennon

3. Kanamnukos, H. I1. ®usuka B 2 u. Yacte 1: yueOHUMK U
npaktukym s CIIO / H. 1. Kanamnukos, C. E. MypaBses. - 2-¢
u31., ucnp. u jom. - M.: U3narensctBo Opaiit, 2017. -- 313 c. -
(Cepus: Ilpodeccuonansuoe obpazopanue). - ISBN 978-5-9916-
9726-2. - Pexum JOCTYyTIA: www.biblio-
online.ru/book/4FF8DF6A-7DD2-472E-875SEF75ABFA20EBS.
4. Kanamuukos, H. I1. ®usuka B 2 4. Yactp 2: yueOHUK U
npaktukym st CITO / H. I1. Kanamaukos, C. E. MypaBbes. - 2-
€ u3., ucnp. u gom. - M.: U3parensctBo FOpaiit, 2017. - 293 c. -
(Cepusi: IlpodeccuonanpHoe obOpazoBanue). - ISBN 978-5-
99169730-9. - Pexum JOCTYyTIA! www.biblio-
online.ru/book/A153BA71-ECJIE-45E6-9399C11E609A4626.

5. Tpodpumona, T. WU. PykoBoACTBO K pelIeHHIO 3adad IO
¢usuke : yuebnoe nocodue mus CIIO / T. U. Tpodumona. - 3-e
u3a., ucnp. u gon. - M.: U3narensctBo Opaiit, 2016. - 265 c. -
(Cepus : IIpodeccuonansnoe obpazoBanue). - ISBN 978-5-9916-
7003-6. - Pexum JOCTYyIIa : www.biblio-
online.ru/book/EOCA1EB2591 A-4EI'7-A68C-2DAE9E795931.

KpOMe NMEPECUUCICHHBIX UCTOYHHUKOB 06yqafonmecsl MOXKET BOCIIOJIB30BaThCsA ITOMCKOBBIMU

cucreMamu cetu MIHTepHeT Mo TeMe caMOCTOATEIbHON pabOTHI.

21.]'[5{ OCBOCHUA NUCHUILIMHBI U CAMOCTOATCIIBHOI'O BBITIOJITHEHUA TPEAYCMOTPEHHBIX yqe6H0171

MPOrpaMMOl Kypca 3aJaHWid MOXKET OBITh HWCIIOJIB30BAHO CIEAyIOIiee y4eOHO-METOINYSCKOe

obecreyeHue:
-METOMYECKHE PCKOMCH/IAIINH K BBIMIOJTHCHUIO JTAOOPATOPHBIX padoT;
-METOMYECKHE PCKOMEHIAIUU K CAaMOCTOSITEIILHOM padoTe.

Hauanom opranusamuu 000 caMoCTOATEIbHON pabOThI TOJKHO OBITH TPUBUTHE HABBIKOB

Y YMEHHUH TPaMOTHOM paboOThI C yaeOHOW U HAYYHOU JIUTEPATypOor. DTOT MPOIECC, B IEPBYIO
ouepelib, CBSI3aH C HaXOXKJICHHUEM HeOOX0IMMOM I YCIIEITHOTO OBJa/IeHUsl y4eOHbIM MaTepHaioM
nuteparypoid. OOyJaronuiics 10JKeH yMEThb M0JIb30BaThesl OHIaMU OUOIMOTEK U CIPaBOYHO-
onbmorpaduuecCKUMHU U3TaHUSIMH.
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http://www.biыio-online.ru/book/4FF8DF6A-7DD2-472E-875Е-F75ABFA20EB8.
http://www.biыio-online.ru/book/4FF8DF6A-7DD2-472E-875Е-F75ABFA20EB8.
http://www.biыio-online.ru/book/А153ВА71-ЕСДЕ-45Е6-9399С11Е609А4626
http://www.biыio-online.ru/book/А153ВА71-ЕСДЕ-45Е6-9399С11Е609А4626
http://www.biыio-oniine.ru/book/ЕОСА1
http://www.biыio-oniine.ru/book/ЕОСА1

3. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA
3.1. O0pa3oBaTe/bHbIe TEXHOJOTHH IIPH NPOBEACHUM JEKIUH

Ne Tema Buasl npuMeHsieMbIX 00pa3oBaTebHBIX TEXHOJIOTHIA K?IJ;;BO
1 2 3 4
Breenne HWKT-Texuomnoruu, Hpo6neMvae JICKUMH, JTCKLIUHU- 2
BU3YAJIN3ALIMU, MYJIbTUMEIUITHBIE TPE3CHTAUN
1 Mexannka HWKT-Texuomnoruu, Hpo6neMvae JICKUMH, JTCKLIUHU- 10
BU3YyAJIN3ALIMU, MYJIbTUMEIUINHBIE TPE3CHTAUN
2 OcnoBsl MosiekyisipHoit  |UKT-Texnonoruu, [TpoGiieMHbIE TEKITUH, JISKITHH- 8
(bU3UKH U TEPMOJTMHAMUKHU [BU3yaTU3aIlU, MYJIbTUMEIUHHbBIC TPE3CHTAIUN
3 PrexTpomHamiKa NKT-Texuomnoruu, HpO6J'I€M}-IBI€ JICKUMH, TCKIIUHN- 12
BU3YIN3AIIMU, MYJIbTUMEIUITHBIE TPE3CHTAlUN
4 |Kone6amus 1 BOMHEL HNKT-Texuomnoruu, Hpo6neMvale JICKUMH, TCKIIUHN- 4
BU3YIN3AIIMU, MYJIbTUMEIUITHBIE TPE3CHTAlUN
5 |Oqmuxa HNKT-Texuomnoruu, HpO6HeMuHI>I€ JICKIMH, JICKLIUH- 4
BU3YyIN3AIIMU, MYJIbTUMEIUITHBIE TPE3CHTAlUN
6 (OCHOBEI CIIEIHTAIBHON UKT-Texunonoruu, [IpoGiemMHbIe TEKIINH, TEKITUH- 2
TEOPUH OTHOCUTEIFHOCTH |[BU3YAJIU3aLMH, MYJIbTUMEINUHBIC TPE3CHTALINU
7 DJIEeMEHThI KBAHTOBOU UKT-Texunonoruu, [IpoGiemMHbIe TEKIHIH, JTEKITHH- 2
(br3uKH. BU3YyIN3AIIMHU, MYJIbTUMEIUITHBIE TPE3EHTAIlUN
8 Dpomoms Beenernoii UKT-Texuomnornu, HpO6J'IeMuHI)Ie JICKIUH, JISKIIUH- 5
BHU3yaJIU3alMH, MYJIbTUMEIUNHBIE TPE3CHTAUU
Wroro o xypcy| 46
3.2. O0pa3oBaTe/ibHbIE TEXHOJOTHH NPH MPOBEICHUH NMPAKTHYECKUX 3aHATHI
(;1abopaTopHBIX padoT)
No Tema Bupl mpuMeHseMbIx 00pa30BaTeIbHBIX TEXHOJOTHHA K?IJ:CBO
1 2 3 4
CeMuHapckue 3aHsATHUs, pa300p pelieHus 3aaad,
1 Mexanmca nmabopaTopHbBIC PAOOTHI 6
2 OcHOBBI MOJIEKYIIApHOU Qu3uku |(CeMUHApCKUE 3aHIATHS, pa30op pelieHus 3a1ad, 4
1 TEpPMOJIMHAMUKHU 1abopaTopHbIe pabOTHI
3 DrextpomHamiKa CeMuHapcKue 3aHATHUs, pa300p pelieHus 3aaad, 6
mabopaTopHBIC PAOOTHI
4 |KomeGaris i BoMHLL CeMuHapckue 3aHsATHUs, pa300p pelieHus 3aaad, 4
mabopaTopHBIC PAOOTHI
5 |Ommmka CeMuHapckue 3aHsATHUs, pa300p pelieHus 3aaad, 4
mabopaTopHble paboThI
T L — CeMuHapckue 3aHsTHs, pa300p pelieHus 3aaad, 4
mabopaTopHble pabOThI
8 [Psomowns BeeerHoi CeMuHapckue 3aHsTHs, pa300p pelieHus 3aaad, 4
mabopaTopHble paboThI
Wtoro no kypey| 32
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4. YCJIOBUSA PEAJIM3ALIUU TPOI'PAMMBI IMCHUTTIJIMHBI
4.1. MaTepuajibHO-TeXHHYeCKas 0a3a, HE00OX0MMAast /151 OCYIIeCTBJIEHHSA 00pPa30BaTEIHLHOI0
npouecca no JMCHUIINHEe

Kabuner ¢usuku, yn. JJumurposa, 200, ayn. 404

CrienmanusupoBaHHas MeOeb U CUCTEMBI XpaHEHUS (IOCKa KJIacCHasl, CTOJI U CTYJl YUUTEIs,
CTOJIBI M CTYJIbSl yYCHHYECKHe, IIKa(bl UIs XpaHeHHS y4eOHBIX MOCOOMIA, CHCTEMBl XpaHEHHS
TaOJHII U TUIAKATOB);

TEXHUYECKUE CpeAcTBa 0O0ydeHus (pabouee MECTO YYHTENsd: KOMIIBIOTEp Y4YUTes,
BHJICOIIPOCKTOP, IKpaH, Jmien3nonHoe [10);

JIEMOHCTpAIIMOHHBIE ~ y4eOHO-HArMsAHbIe TOCOOMS  (KOMIUIEKTHI  CTEH/IOB,  TaOJIHIIBI
JIE€MOHCTPAIIMOHHBIE, TOPTPETHI BBIIAOIINXCS (PHU3UKOB);

71a00paTOPHO-TEXHOJOTUYECKOE 000pyAoBaHue (J1abopaTopHble HAOOPHI, HAOOPHI s
MPaKTUKYMOB, KOMILJIEKTHI J1a0OPaTOPHBIX MPUOOPOB, KOMITJIEKThI IEMOHCTPALIMOHHBIX PUOOPOB).

Ilepeyens HEOGXOAMMOI0 POrPaAMMHOI0 o0ecTedeHust

1. Omnepanuonnas cuctema Microsoft Windows 10 (gor. Ne73—A3®/223-D3/2018 ot 06.11.2018,
cornamenne Microsoft ESS 72569510);

2. Tlaker mporpamm Microsoft Office Professional Plus (mor. Ne73-AD®/223-03/2018 ot
06.11.2018, cornmamenue Microsoft ESS 72569510);

3. Cisco Packet Tracer — mpumokeHHe IS MOCTPOCHHMS MOJECH ceTell mepeaayd JAaHHBIX
(manHOe mporpammHoe oOecniedeHue upmoint Cisco Systems pacmpocTpaHseTcss OeCIuIaTHO
JUI y4eOHBIX YUpexKIAeHUN);

4. Lazarus — oTKphITas cpeaa pa3pabOTKH MPOrpaMMHOTO obecriedenus Ha si3pike Object Pascal
(cB0OOTHOE MPOTPaMMHOE 0OECTIeUeHHEe, He OTPaHUYeHO, OECCPOUHO);

5. GIMP — cBo0OoaHO pacmpoCTpaHsIeMblid PacTPOBBIA TrpadUUECKUil PeIaKTOp, MCIOJIb3yeMBbIi
Ui co3daHus W 00pabOTKM pacTpoBoii rpaduku License (cBobGomHOE MPOrpaMMHOE
obecrieueHne, He OTPaHUYCHO, OECCPOUHO);

6. 7-zip GNULesser General Public License (cBoGoamoe mporpaMMHOE OOecreueHHe, He
OTpaHUYEHO, OECCPOYHO);

7. HWurepuer Opayszep Google Chrome (6ecriaTHoe mporpaMmMHoe oOecrieueHrue, He OTpaHuyYeHO,
OeccpoyHo);

8. K-Lite Codec Pack — yHuBepcaabHBII HA0Op KOJAEKOB (KOIMPOBIIUKOB-ICKOTUPOBIINKOB) U
YTHJIAT JJIs IPOCMOTpa M 00paboTKHM ayawo- ¥ BuaeodaiaoB (OecriaTHOE MPOrpaMMHOE
obecrieueHre, He OTPaHUYCHO, OECCPOYHO);

9. WinDjView — nporpamma i mpocMmotpa ¢aiioB B (opmare DIV u DjVu (cBobOomHOE
IIpOrpaMMHOE 00ecIieueHIe, He OTPaHHYEHO, OECCPOYHO);

10. Foxit Reader — mpukiagHOe MporpaMMHOE OOecleYeHHe Ui MPOCMOTPa DJIEKTPOHHBIX
NOKyMeHTOB B ctaHmapte PDF (OecruiatHoe mporpamMmHOe oOecriedeHHe, HEe OTPaHHYCHO,
0eCcCpoYHO).
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5. IEPEYEHb OCHOBHOM U TOMOJIHUTEJbHOW YUEBHOMJIUTEPATYPBI,
HEOBXOJIMMOM JJ151 OCBOEHMS JJUCITATIIMHBI

5.1. OcHoBHas JUTepaTypa
1 @upcoB, A. B. ®usuka s npodeccuii 1 cnenuanbHOCTed TEXHHYECKOTO U €CTECTBEHHO-
HayyHOTO Tpoduieii [ TekcT] yaeOHUK IS UCIIOIB30BaHUS B yIEOHOM IpoIlecce 00pa3oBaTeIbHBIX
yupexaenuit CI1O na 6a3ze OCHOBHOro 00IIero 00pa3oBaHUsl C TOJYYEHHEM CpPEIHEro OOIIero
obpazoBanus 1A. B. @upcos ;nox pen. T. U. TpodumoBoid. - 2-¢ uzn., crep. -Mocksa :AkajgeMus,
2017. - 350 c. un. - (Ilpodeccuonansroe obpazoBanue. OOIICOOpa3OBATEIBHBIC TUCIUILTAHBI). -
ISBN 978-5-4468-5098-3
2. KpaBuenko, H. 0. ®usuka : yue6nuk u npaktukym i CIIO / H. FO. KpaBuenko. - M. :
NznmarensctBo IOpaiit, 2017. - 300 c. -- (Cepust: [Ipodeccrnonansnoe obpazoBanue). - ISBN 978-
5-534-01418-1. - Pexxum nmocryna: www.biblio-online.ru/book/2E80496EBBA8-4D64-AFEB-
FDA322952936.
3. Kanamramkos, H. TI. ®u3uka B 2 4. Yacte 1: yueOnuk m mpaktukym s CITO / H. II.
Kanamaukos, C. E. MypaBbeB. - 2-e u3f., ucnp. u gon. - M.: Uznarenscrso HOpaiit, 2017. -- 313
c. - (Cepus: IlpodeccuonansHoe obpazosanue). - ISBN 978-5-99169726-2. - Pexxum jmoctymna:
www.biblio-online.ru/book/4FF8DF6A-7DD2-472E-875EF75ABFA20EBS.
4. Kanamuwnkos, H. I1. ®u3uka B 2 4. Yacte 2: yueOHuk u npaktukym aius CIIO / H. II.
Kamamuaukos, C. E. MypaBseB. - 2-¢ u3., ucnp. u Ao - M.: M3narensctBo FOpaiir, 2017. - 293
c. - (Cepus: Ilpodeccuonanbaoe obpazoanue). - ISBN 978-5-99169730-9. - Pexum mocrymna:
www.biblio-online.ru/book/A153BA71-ECJIE-45E6-9399C11E609A4626.

5.2  JlomoHMTEJbHAsS JIUTEpaTypa

1. Tpodumosa, T. N. PykoBoACTBO K pemienuto 3aaa4 1o ¢usuke : yaeoHoe nocooue st CI10 / T.
U. Tpodbumosa. - 3-e u3x., ucnp. u gom. - M.: UzgarensctBo IOpaiit, 2016. - 265 c. - (Cepus :
[Ipodeccuonansuoe oopazosanue). - ISBN 978-5-9916-7003-6. - Pesxum noctyna : www.biblio-
online.ru/book/EOCA1EB2591 A-4EI'7-A68C-2DAE9E795931.

5.3 Ilepuoanueckue U3TaHUSs

1. Dnexrponnas 6ubmuoreka "Msnarensckoro gqoma "I'pebennnkos” (Www.grebennikon.ru)
2. baszbl nansbix kommaauu «ct Beroy» (http://dlib.eastview.com).

3. Kypnan «®u3uka B MIKOJIE»

4. Kypnan «Hayka u KU3HB»

5. XKypnan «KBant»

6. Kypuan «Paguo»

5.4.Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHET,
He00XO0AMMBIX /151 OCBOCHHS JMCUMILIHHBI (MO1YJIs1)

1. MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit ®enepannu (http:/MmunobpHayku.pd/);
2. ®enepanbublii moptan "Poccuiickoe obpasosanue” (http://www.edu.ru/);

3. Undpopmanronnas cuctema "EnnHOe OKHO J0CTyna K 00pa3oBaTelibHBIM pecypcam”
(http://window.edu.ru/);

4. EnuHas kosutekuus nudpoBsIx oOpa3oBarenbHbIX pecypcoB (http://school-
collection.edu.ru/);

5. ®eaepanbHbIi 1IeHTp HH(OPMAIMOHHO-00pa3oBaTensHbIX pecypcoB (http://fcior.edu.ru/);
6. O6pazoBartenbHblii moptan "Yueba" (http:// www.ucheba.com/);

7. Ilpoekt ['ocymapCTBEHHOT'0 HHCTUTYTa pycckoro si3bika uMenn A.C. [Tymkuna
"O6pazoBanue Ha pycckoM" (https://pushkininstitute.ru/);
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8. Hayunas snekrponnas 6ubnunoreka (HOB) (http://www.elibrary.ru);

9. HanmonanpHast asiekTponHas oubnuoreka (http://H30.pd/);

10. KubepJlenunka (http://cyberleninka.ru/).

11. CnpaBouyHo-uHpopManroHHbIid nopran "Pycckuit s3p1k" (http://gramota.ru/);

12. Cnyx0a TeMaTHuuecKkux TOJKOBBIX ciioBapeit (http://www.glossary.ru/);

13. CnoBapu u sunuxiioneauu (http://dic.academic.ru/);

14. KoncynpranT [lmtoc - cnpaBoyHas mpaBoBasi cUcTeMa (JIOCTYI 110 JOKaJIbHOM ceTn)

6. METOAUYECKHUE YKA3AHUSA 1JIS1 OBYUYAIOLIUXCSA ITO OCBOEHUIO
JAUCHUIIJIMHBI

VYyammecs Ui TIOJTHOIICHHOTO OCBOCHHUsSI y4eOHOTro Kypca «Du3uKa» JOIDKHBI COCTABISTH
KOHCIIEKTHl KaK IPH TPOCIYIIMBAHUU €ro TEOPETHUYECKOM (JIEKIMOHHOW) YacTH, TaK M TIpPHU
MOJITOTOBKE K TMPAKTUYECKUM 3aHATHAM. JKenarenbHO, 4TOObI KOHCHEKTHI JICKIHHA M CEMHHApOB
3aMUCHIBAIMCH B JIOTUYECKOW ITOCIIEAOBATEIbHOCTH HM3Y4YEHHUS Kypca W COJCpPKATUCh B OJHOU
TeTpaau. ITo obecrneyuT Oosiee MOJIHYIO MOATOTOBKY KaK K TEKYIIMM Y4eOHBIM 3aHSTHSIM, TaK U
CECCHOHHOMY KOHTPOJIO 3HaHUM.

CamocrosarenbHast pa0oTa  ydamuxcs  sBiIseTcss BaxHeimed ¢opmoil  ydyeOHO-
Mo3HaBaTeNbHOro rmpouecca. lLlenp 3amaHuii Uit caMOCTOSITEIbHOW pabOThl — 3aKpenuTh H
pacIIMpuTh 3HAHWS, YMEHHUsS, HABBIKH, MPHOOPETEHHBIC B pe3yJbTaTe W3YUEHHS AWCIUILTAHBL;
OBJIAZICTh YMEHHEM HCIIOJIb30BaTh MOJYYEHHBIC 3HAHUS B TPAKTHYECKOH padoTe; IOIyduTh
MIEpPBUYHBIE HABBIKU MPO()ECCHOHATEHON AESITEITbHOCTH.

3amaHus  UIS  CAMOCTOSITENIBHOW pabOTHl  BBHIMOJNHSIOTCS B MHCHMEHHOM BHIE BO
BHEAyJIUTOpHOE BpeMs. Pabora [OKHa HOCHTh TBOPYECKHHA XapakTep, TP €€ OICHKE
IIPENo/IaBaTellb B MEPBYIO OUEpeb OLEHMBAET OOOCHOBAHHOCTb M OPUTMHAIBHOCTH BBIBOJIOB. B
MUCbMEHHOM paboTe Mo TeMe 3aJaHus YYallUHCs JOJIKEH MOJHO U BCECTOPOHHE PAaCCMOTPETh BCE
acIeKThl TEMbI, YETKO C(POPMYIUPOBATH U ApPryMEHTHPOBATH CBOIO IO3MILMUIO M0 HCCIEITYEMBIM
BoIpocaM. BeIOOp KOHKPETHOTO 3a/1aHus JUIsl CAMOCTOSITENILHON paOOThl IPOBOJUT IPENOJaBaTeb,
BEIYIIUI NPAKTUYECKUE 3aHATHSI B COOTBETCTBUU C NIEPEYHEM, YKA3aHHBIM B IUIaHAX MPAKTUYECKUX
3aHATHH.

Obwue npasuna 8bINOIHEHUS NUCOMEHHBIX paOom

Ha nepBoM 3aHATMM CTYIEHTBHI JOJDKHBI OBITh INPOMH(DOPMUPOBAHBI O HEOOXOIUMOCTH
COOJIIOJICHUS. HOPM aKaJIeMUYeCKOM 3THKM M aBTOPCKHMX IpaB B XojAe oOyueHus. B yactHOCTH,
IPEJOCTABIISIFOTCS CBEACHUS:

- o6mas nadopManus 06 aBTOPCKUX MPaBax;

- [IpaBUJIa LUTUPOBAHUS;

- npaBuiia 0(OpMIIEHUS CCHUIOK;

Bce nmeronuecs B TEKCTE CHOCKHU TILATENILHO BBIBEPSIIOTCS U CHAOXKAIOTCS «aApecamm».

HenonyctuMo BKJIIOYaTh B CBOIO PabOTY BBIIEPKKHU U3 PabOT APYrUX aBTOPOB 0€3 yKa3aHUs
Ha 3TO, IePeCcKa3bIBaTh UyXY0 paboTy OJIM3KO K TEKCTY 0€3 OTCBUIKM K HEH, UCIIOJIb30BaTh UyXKHe
uaen 0e3 ykazaHUs NEPBOMCTOYHUKOB (3TO Kacaercs M MH(oOpManuu, HaiaeHHoi B MHTepHeTe).
Bce cnyyau niaruaTa JOTKHBI ObITh HCKITFOUEHBI.

Crnucok HUCMOb30BaHHON JMTEpaTyphl NOJDKEH BKJIHOYATh BCE MCTOYHMKH HH(POpPMALUH,
U3yYeHHbIE M TMPOpabOTaHHBIE CTYAEHTOM B IPOLECCE BBIMOJHEHUS PabOThl, M JIOJDKEH OBbITH
cocraBieH B coorBerctBUM ¢ ['OCT P. 7.0.5-2008 «bubmuorpaduueckast ccpuika. OOmue
TpeOOBaHUS U NIPABHUIIA.
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7. OHEHOYHBIE CPEJACTBA JJISA KOHTPOJISA YCIIEBAEMOCTHU

7.1. Kputepum o1leHKH 3HAHM I

Orenka

bann

O0001enHas OlleHKa KOMIIETEHIINH
(2-5 GannoB)

«HeynoBneTBOpUTEILHON-
HYJIEBOM YPOBEHb

206am1a

OOyuaromuiicss He  OBJAJe]l  OIEHUBAEMOU
KOMIICTEHIICH, HE  PACKPBIBACT  CYIIHOCTh
MOCTABJICHHOW TIpoOsieMbl. He ymeeT mpumeHsTh
TEOPETUYCCKHIE 3HAHWS B PEIICHUU MPAKTHICCKON
cutyaruu. Jlomyckaer ommMOKA B MPUHUMAESMOM
pemieEnn, B paboTre ¢ HOPMATHUBHBIMU
JOKYMEHTaMH, HEYBEPEHHO 000CHOBBIBAET
NOJTy9eHHBIE PE3yNbTaThl. Marepuan H3Jiaraercs
HEJIOTUYHO, OeccrcTeMHO, HEI0CTaTOYHO
T'PAMOTHO.

«Y IOBJETBOPUTEIBHO»
ITOPOrOBBIM YPOBEHB

30amia

OO6yuatomuiicss ocBows 60-69% orneHuBaemMon
KOMIICTCHIIMH, IMOKAa3bIBACT YAOBJIICTBOPUTCIILHBIC
3HaHUA OCHOBHBIX BOIIPOCOB nporpaMmmMHOro
MaTepualia, YMEHHUs aHaJM3UpOBaTh, JIEJIaTh
BBIBOJIbI B YCJIOBHUAX KOHerTHOﬁ CHTyaHHOHHOﬁ
3a/1a4U. W3naraer pelieHue po0GIIeMBI
HEJOCTAaTOYHO  MOJHO,  HENOCIeJ0BaTelbHO,
JOITyCKaeT HETOYHOCTH. 3arpynHsercs
JI0Ka3aTeIhbHO 000CHOBBIBATh CBOM CYXKJICHUSI.

«Xopomiox»-
0a30BbIN YPOBEHB

46am1a

O6yuatomuiicst ocBomn 70-890% orneHuBaemon
KOMIIETEHIINH, YMEET MPUHHUMATh TEOPETUYECKUE
3HAHUSI U TIOJYYEHHBIA MPAKTUYECKUN OMNBIT B
pELICHUU  TPAKTUYECKOW  CHUTyallMu.  YMeJo
paboTaeT ¢ HOpPMaTUBHBIMH JTOKyMEHTaMHU. Y MeEeT
apryMEeHTHPOBaThb CBOM BBIBOJABI M TPUHUMATh
CaMOCTOSITENIbHBIE ~ PEIIeHHs, HO  JIOIYCKaeT
OT/IeJbHbIE HETOUHOCTH, KaK M0 COAEPIKAHUIO, TaK
U 10 YMEHHIO, HaBbIKaM pabOThl C MOCTaBICHHOM
BOIIPOCOM.

«OTINYHON»-
MIPOJBUHYTHIN YpOBEHB

50ajU10B

OO6yuatomuiicst ocBomwn 90-100% oneHuBaemon
KOMIICTCHIIMM, YMEET CBSI3bIBaTh TEOPUIO C
IIPAKTUKOM, IPUMEHSTD IOJTyYEHHBIN
IIPAKTUYECKUHA OIBIT, AaHAJIU3UpOBaTh, JEJaTh
BBIBOJIbI, IPUHMMATh CAMOCTOSATEJIbHBIC PELICHUS
B KOHKDETHOW CHUTyallud, BBICKAa3bIBaTb U
00OCHOBBIBAaTh CBOU CYyXJAeHUs. JleMOHcTpupyeT
yMeHue  BecTu  Oecelbl,  KOHCYJIbTHPOBAThH
IpaX/iaH, BBIXOJUTh W3 KOH(DIMKTHBIX CUTYaLUH.
Brnaneer HaBbikamMu paboThl C pEIIEHHEM 3ajad,
npuMepoB. BilageeT NHCBMEHHOM H  YCTHOU
KOMMYHHKAIIMEH,  JIOTUYECKUM  H3JIOKEHUEM
OTBETA.
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7.2. OleHOYHbIE CPeICTB AJIA MPOBeIeHUs TeKylleil aTTecTaluu
B nanHoM pa3zgesie NpuBOASTCS 00pa3ubl OLEeHOYHBIX cpedcTB. IIoJHBIH KOMILIEKT

OLIEHOYHBIX CPe/ICTB MPUBOAUTCH B D OH/Ie OLIEHOYHBIX CPeJICTB.

Texymuii KOHTPOJIb IPOBOAUTCS B popme:
-(poHTAIBHEII OTIpOC
-UHJVBUIyaJbHbIN YCTHBINA OIIPOC
-IIMCbMEHHBIN KOHTPOJIb
-TECTHPOBAHHE TI0 TEOPETUICCKOMY MaTepUaILy
-TpakTHueckas (JrabopatopHas) pabora
-3amnMTa pedepara
-3aIIIMTa BBITIOJHEHHOTO 331aHus,

dopma [IpakTrueckuit JInunble KauecTBa Hprvepet
aTTeCcTallun 3nanus YmeHns OTBIT (BNIAZICHUE) | 0OyYaromerocs OTCHOMHEX
CpEJICTB
YcrHbIi Koutpons | Onenka Onenka HaBbIKOB | OrieHka KoHTtposbH
(MMCbMEHH | 3HAHWM MO0 | yMEHUs paboThI C CIIOCOOHOCTH 15(S
BIil) OMNpPOC | OTPENENICH | pa3InyaTh JUTEPATYpHBIMU | OTIEPATUBHO U BOITPOCHI
0 TeEMaM HBIM KOHKPETHBIE | UCTOYHUKAMU KaueCTBEHHO o TeMaMm
npobieMa | TOHATHUS OTBEYaTh Ha MPUJIararT
M MOCTaBJICHHBIC cs
BOITPOCHI
Pedeparer | Kontpons | Onenka Ouenka HaBbIKOB | OrieHKa Tembl
3HAHUHW IO | yMEHUS paboThl ¢ CITOCOOHOCTH K pedepaToB
OTIpeJieNieH | pa3nuyarhb JUTEPATypHbIMU | CAMOCTOSITENIBHOM | MpujIaraioT
HBIM KOHKpPETHBIE | UCTOYHHUKAMHU paboTe u aHanu3y | cs
npoOiemMa | HOHATHUSA JIUTEPaTypPHBIX
M MCTOYHUKOB
[Ipaktnuec | Cwmbica OmuceBathb 1 | HaBbIkamu: OrneHka Tembl
KHe TIOHSTHIA: OOBSICHATH OITMCAHUS U CrocoOHOCTH pador
(J1abopaTop | €CTECTBEHH | €CTECTBEHHOHA | OOBSICHEHUS OTICPAaTUBHO U MPUJIAratoT
HBIC) OHAy4yHOE | yYHbIE €CTECTBEHHOHAYYH | KAU€CTBEHHO csl
paboThI SIBJICHUE, SIBIICHUSI U BIX SIBJICHUH U peliarb
THUIIOTE3A, CBOMCTBa CBOWCTB TeJI: MOCTABJICHHBIC HA
3aKOH, TEJ:IBWKEHHUE | IBIKEHHE MPAKTHYECKUX U
Teopus, HEOECHBIX Tel | HEOECHBIX TN U 1ab0pPaTOPHBIX
BEIIECTBO, | U HCKYCCTBEHHBIX paboTax 3agauu u
B3aUMOJICH | MCKYCCTBEHHBI | CITyTHHKOB 3eMJIM; | apryMEHTHPOBATh
CTBUE, X CITyTHUKOB CBOICTBA I'a30B, pe3yabTaThl
3JIeKTpoMar | 3emiiu; JKUJIKOCTEHN 1
HUTHOE CBOMCTBa TBEPABIX TE,
ToJie, rasos, 3JIEKTPOMATHUTHY
BOJIHA, KUJKOCTEH U | 10 MHIYKIHIO,
¢oTOoH, TBEP/BIX TEN; | pacCpOCTpaHEHUE
aTowm, AJIEKTPOMArHu | 3JIEKTPOMArHUTHBI
aTOMHOE THYIO X BOJIH; BOJIHOBBIE
SO, VH/IYKIIHIO, CBOIICTBA CBETA;
HMOHU3UPYIO | PACOPOCTPaHE | U3IYYEHUE U
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mue HUE HOIVIOILLIEHHE CBETa
W3JIy4EHUS], | SJIIEKTPOMArHU | aTOMOM;
TUTaHeTa, THBIX BOJIH; dotorddexr.
3BE374a, BOJIHOBBIC [IpuBoauTH
TaJlaKTHKa, | CBOWCTBA IIPUMEPBI,
Bceenennas. | cBera; ITOKA3LIBAIOIIINEC,
U3JIy4eHHUE U YTO: HAOJIOIEHHS
HOTJIOLLIEHHE Y DKCIIEPUMEHT
CBETa aTOMOM; | SIBJISIFOTCSI OCHOBOM
(doTordhdeKrT. | IS BBIIBIDKCHUS
TUIIOTE3 U TEOPHH,
MIO3BOJISAIOT
MIPOBEPUTH
VMCTUHHOCTD
TEOPETHYECKUX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast TeOpHs 1aeT
BO3MOKHOCTb
OOBSCHATH
W3BECTHBIC
SIBIICHUSI IPUPOIBI
Y Hay4dHbIe (DaKThI,
MIPEICKA3bIBATh
€I1le HEN3BECTHBIE
SBJICHUS
TectupoBa | Kontpons | Ouenka Ornenka HaBBIKOB | OreHka Bomnpocsl
HHUE 3HaHUM N0 | yMEHUSA JIOTUYECKOTO CIIOCOOHOCTH MIPUJIAraroT
ONpENENIeH | pa3iInyaTh aHaIu3a u OIIEPaTUBHO U cA
HBIM KOHKPETHBIE | CUHTE3a IpU KaueCTBEHHO
npoOiemMa | HOHATUSA COIIOCTABJICHUH OTBEYaTh Ha
M KOHKPETHBIX MIOCTaBJICHHBIE
NOHATUI BOITPOCHI
IIpuMepHBbIe TeCTOBBIC 32/IAHUS:
Cuny, ¢ Komopolti 6ce mena NPUMsUBAIOMCsL Opye K Opy2y, Ha3bl8aom.
. A) cuiol TpeHus:
. b) cunoit ynpyrocru;
) B) rpaBuTanmonHo# cusion
Cuna 6cemupnoco msecomeHus: yseaudumcs 8 2 pasa, eciu:
. I') maccy kax10ro U3 B3auMOJICHCTBYIOUINX TeJ YBEIUYHUTD B 2 pa3a;
. J1) Maccy Kax10ro U3 B3aMMOJICHCTBYIOIIUX TeNl YMEHBILIUTH B 2 pa3a;
. E) maccy ogHOro u3 Ten yBenu4uTh B 2 pasa.
I'pasumayuonnas NOCMOAHHASL 8 3AKOHE BCEMUPHO20 MA2OMEHUs 0003HAYAEMCs U YUCTEHHO PABHA
. IT) g= 9,8 m/c?
. P) G=6,67-10 "' H - M%/kr?
. C) K=400 H/m
Cuna ecemupnozo msaeomenus ymenovuwumes 6 100 pas, ecau:
. K) rena conusuth Ha 100 MeTpoB;
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. K) Tena ynanute na 100 MeTpoB;
o H) paccrosinue mexay Tenamu yBenuuuthb B 10 pas.

IIpumepHBIe BOPOCHI VI YCTHOTO 0NIPOca (KOHTPOJIbHBIX pador):
MexaH#Ka — 3TO 4acTh (PU3HUKH, KOTOpAsk U3ydaeT 3aKOHOMEPHOCTH MEXaHUYECKOTO JBIKEHUS U

MIPUYMHBI, BEI3BIBAIONINE HITU H3MEHSIONINE 3TO JIBUKCHHC.

1)Mexanuueckoe ogusicenue —

Pa3nensl MexaHUKY: KHHEMATHKA U TUHAMUKa. Yem onu omauuaromes opye om opyaa?
2)Mamepuanvras mouxa —

3)Teno omcuema —

4)Cucmema omcuema —

TpaexTopusi — BooOpaxaemasi TUHUS, COSTUHSIIONIAs TOJIOKEHUSI MaTePUATBHONU TOUKH (TeJia) B
OMmKaiIIie ToCIeI0BaTeIbHBIE MOMEHTHI BPEMEHH.

S)Ilepemewenue —

6)Ilymv —

7)Yem onu omauuaromes opye om opyea?

8)Cropocmo —[? ]hopmyna

PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE — IBM)KEHUE, TTPA KOTOPOM TEJIO IMEPEMENIaeTCs C
MTOCTOSTHHO 10 MOJTIYJTIO ¥ HAIIPaBIICHHIO CKOPOCTEIO.

9)3axoH pagnomepHO20 NPAMOIUHENHO20 O8UNMCEHUSA. hopmyna

10)Ycxopenue —[? Jghopmyna

[IpssmonuHelHOE TBUXKEHUE C TTIOCTOSIHHBIM YCKOPEHHEM.

11)3akoHn pasHoycKoOpeHH020 NPAMOIUHENIHO20 0BUNCEHUS: PopMmYIa

12)Dopmyna ckopocmu npu pasHoyCKOpeHHOM O8UNCEHUU: Gopmyna

13)3akon pasnozameodieHH020 NPAMOIUHEUHO20 0BUNCEHUS: (hopmYIa

[IpumepHbIe BOMPOCHI sl KOHTPOJISE CAMOCTOSITETbHOM pabOThI:

14) @opmyna ckopocmu npu pasHoO3aMe0NeHHOM OBUNCEHUU. PopMyaa

[leproauueckoe IBMKEHHE — IBIKEHUE, MOBTOPSIOIIEECS Yepe3 paBHbIE IPOMEKYTKH BPEMEHHU.
Bunel nepuonyeckux ABMXKEHUIN: BpalaTeIbHOE U KojiebaTeabHoe.

15)Yem onu omauuaromes opye om opyea?

16)I1epuoo —

17)Ilepuoo epawenus — epemsi 00H020 0OOPOMA NO OKPYI’CHOCMU. hopmyna

18)Yacmoma spawenus —[? Jghopmyna

19)Unepyus —

20)11epswiii 3axon Horomona —

21)Bmopoii 3axon Hetomona —[? Jpopmyna

22)Cuna — 6ekmopHas usuveckas 8eauduta, A8II0OWaAsICsa Mepou ...

23)Tpemuii 3axon Hotomona —

24) Cuna masxcecmu — epagumayuonHas cuna, oeicmeaylowas na meino. [? [¢hopmyna

Cuna ynpyrocTtu — cuja, BOZHUKAOIIAs MPH Majiol AeGopMaiiun pacTsbKeHus (CokaTus) Tena,
HaIpaBJIeHHAs TPOTHUBOTIOIOKHO CMEIICHHUIO YaCTHII TeJia Mpu Aedopmaiuu.

25)3axon I'vka —[? |popmyna

26)Cuna mpenusi —[? Jghopmyna
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7.3. OueHoYHbIE CPEACTB I MPOBeAEeHHUS MPOMEKYTOYHOM aTTeCTALNH
[IpomexxyTouHas arrectauus

Th PE3yIbTAThI

dopma . JInyneie ITpumepsr
arTecTauu | 3HaAHUS Ymenus Hpariaeciunit Ka4yecTBa OIICHOYHBIX
OTIBIT (BJIAJIETD)
u oOyuarolerocs | CpeicTB
Huddepe | Kontpoms Ouenka ymenust | Ouenka HaBbIKOB | OrieHKa Bomnpocstr:
HIUPOBAaH | 3HAHUSA OHUMATh JIOTUYECKOTO CIIOCOOHOCTH IpUJIaratoT
HBIM 3aueT | 6a30BbIX CTeUATBHYIO COTIOCTaBJICHUS U | TPAMOTHO U cst
MOJIOKEHUH | TEPMHHOJIOTHIO | XapaKTEPUCTHKH | YETKO M3JIaraTh
B o0macTu 00BEKTOB MaTepHra
ecrecTtBo3Ha | Onenka ymenus | Onenka HaBbIKOB | OrieHKa 3agaun
HUS penrathb JIOTUYECKOTO CIIOCOOHOCTH MpUJIaratoT
THUTIOBBIE 33]]a4¥ | MBIIUICHUS TIPH IPaMOTHO U cs
B 00J1aCTH pELIeHNH 3a/1a4 B | YETKO U3J1araTh
npodeccuoHanb | obnactu XOJI pelIeHus
HOM npodeCCHOHANIbH | 3a7a4 B
NEeSITEIbHOCTH oi1 nesiTeNbHOCTH | o0nacTu
npodeccroHan
193 (0)1
JeSITeIbBHOCTH
"
apryMeHTHpOBa

7.3.1. IlpuMepHBbIe BONPOCHI VISl NPOBEIEHUS NMPOMEKYTOUHOM aTTecTanuun (aud. 3a4er)
1. 3axon Kynona. Dnekrpuueckoe nosie. Hanpspkennocts. Cynepno3unus noseit. Jinaum

HanpspKeHHOCTH. [10TOK HanPsSKEHHOCTH.
2. Teopema I'aycca u ee npumeHenue. Pabora cun anexrpocratudeckoro noiis. [Torenmman. Csi3b

MCKAY HANIPS’)KEHHOCTBIO U

IIOTCHIOMAJIOM. :‘)KBI/IHOTeHHI/IaJ'IBHBIe IIOBEPXHOCTH.
3. ,HI/IC)JICKTPI/IKI/I B DJICKTPOCTAaTHYECCKOM IIO0JIC. HOJ'IHpHBIe 1 HEIIOJIAPHBIC JUDJICKTPHUKHU.

HOJ'I?IpI/I?)aHI/IH JUDJICKTPUKOB. :‘)J'ICKTpI/I‘leCKaH HHAYKIHA. Z[I/ISHGKTPI/ILIGCKEUI INIpPpOHHULIACMOCTD U
BOCIIPUHUMYUBOCTD.
4, HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIO0JIC. HOTCHHI/IaJ'I, HaIIPAXKCHHOCTD, IIJIOTHOCTDL 3aps/a.
9J'IeKTp0€MKOCTB. KOHI[@HCB.TOPBI. COG,I[I/IHGHI/IG KOHACHCATOPOB. EMKoCTBh miockoro
KOHACHCATOpaA. BHCKTpI/I‘ICCKOC I10JIC B KOHACHCATOPC.
5. BHCPFI/IH CUCTCMBI 3apsa10B. 3Hepr1/1;1 3apPsSPKCHHOI'O KOHACHCATOpA. 9Heer$1 QJICKTPUYCCKOI'O

I10JI1

6. IlocrosiHHbIN 3nekTpuyeckuid TOK. 3akoH OMma. ConporuBienue. CoelMHEHHE CONTPOTUBIICHUIA.
3akoH Jlxoyns Jlenna. 3akoH

Owma B muddepenunanbHoit Gpopme.
7. OnexTpoaBukyias cuia. 3akoH Oma juid 3aMmkHyTo# nenu. [lone3nas v nojgHas MOLUIHOCTb.
K.II.Zl ucrounuka toka. IIpaBuna

Kupxroga

8. BzaumopeiictBue TokoB. MarautHoe nosne. MarautHas uaaykius. 3akoH buo — CaBapa
Jlannaca. 9. JleiicTBue moJist Ha TOK.
Cuna Amnepa. TeopeMa 0 HUPKYISUUKA MAarHUTHOTO 10Jis1. [lojie mpsAMoro u KpyroBoro TOKOB.
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MarHuTHbBII MOMEHT KOHTYpa ¢

TOKOM.

10. Cuna Jlopenua. JIBukeHue 4acTUIIbI B OJHOPOIHOM MarHUTHOM TOJIe

11. DnexTpomaruutHas unAyKuus. 3akoH @apanes. Bzanmuas unaykuus. CaMoOuHAYyKIUS.
KoadduumenTs! B3aumMHol HHAYKIUU. MHIYKTUBHOCTH. IHAYKTHBHOCTB COJICHOM/IA.
Tpancdopmarop. DHEPTHUSA MATHUTHOTO TIOJIAL.

12. IlepeMeHHBIi 3nekTpryecKuil TOK. UHIYKTUBHOE, EMKOCTHOE U PEAKTUBHOE COIPOTHUBIICHUS.
Bexropnas nuarpamma HanpsbkeHul. 1losHoe conpotusienue. Pezonanc HanpsokeHU.

13. MomHOCTh B LIETIH IEPEMEHHOTO ToKa. JIeHCTBYIOIIME TOK U HAPSDKEHUE.

7.3.2. llpumepHbIe IK3aMeHALIMOHHbIE 32/1a4d Ha Tud.3a4eT

1. JIBmxkenne camonéra Mn-62 npu pasbere 3amaHo ypaBHeHneM: X = 100 + 0,85 t2, M. Uemy paBHO
yckopenne camonera? 1) 0 2) 0,85 m/c? 3) 1,7 m/c? 4) 100 m/c?

2. Kunernueckas sHeprus tena 8 JIk, a BennunHa umnynsca 4 H-c, Macca tena paBsHa. ..
1)0,5kr; 2) 1 kr; 3) 2 kT; 4) 32 KT.

3. CBobOo1HO majarotiee Teso nponuio nociaeaaue 30 M 3a 0,5 ¢. Haliqute BeICOTY maneHus.

4. Onpenenute y/JUIMHCHUE TIPYKUHBI, €ClIi Ha Hee aeicTByeT cuna 10 H, a koaddunment
xectkoctu 500 H/Mm.

5. Ilpu moaxoA€ K CTaHITMHU T0€3]] YMEHbIINI cKopocTh Ha 10M/c B Teuenne 20c. C kakum
YCKOPEHHMEM JIBUTAJICS Toe3]1?
1) — 0,5m/c?; 2) 2m/c?; 3) 0,5 m/c?; 4) — 2m/c?.

6. HaBctpeuy npyr apyry JIeTAT MIapyuKy U3 IIacTUinHa. MOoAylu uX UMITYJIbCOB PaBHBI
cootBercTBeHHO 0,03 kr-™M/c 1 0,04 kr-M/c. CTONKHYBUIUCH, IIAPUKHU cunatoTcs. Mmmynbe
CJIMIIINXCS HIApUKOB paBeH

1).01xr-m/c; 2). 00351kr-Mm/c; 3).0,05kr-m/c; 4) 0,07kr-m/c;

7. Teno newxkertcs mo npsiMoi. [Tox neficTBrueM MOCTOSIHHOM cuuibl BenunHou 4 H 3a 2 ¢ umnynbe
Tea yBenuuuics u ctai paBeH 20kr-m/c. [lepBoHauanbHBIN HMITYJIBC TEJIA PABEH
1) 4xr-m/c; 2) 8kr-Mm/c; 3) 12kr-m/c; 4) 28kr-m/c;

8. SI6noko maccoit 0,3 kr nagaer ¢ AepeBa. Beibepute BepHOE yTBEPKACHUE

1) si60x0 nerictByeT Ha 3emutro cuior 3H, a 3eMis He AecTBYeT Ha s1010K0; 2) 3emitsl IeHCTBYET
Ha s16510K0 ¢ cuioi 3H, a siémoko He AeiicTByeT Ha 3emiito; 3) s010K0 1 3eMIist He IEHCTBYIOT APYyT
Ha apyra; 4) s610K0 1 3emiis JeHCTBYIOT APYT Ha Japyra ¢ cuioii 3 H.

9. Ipu neiictBun cunbl B 8H Teno aBikeTcs ¢ yckopeHueM 4m/c?. Uemy paBHa ero macca?
1) 32 kr; 2) 0,5xr; 3) 2 k3 4) 20KT.

10. Kakyro paboTy HY>KHO COBEpPILIUTH, YTOOBI MOJAHATH Tpy3 Maccoi 30 kr Ha BeicoTy 10 M ¢
yckoperuem 0,5 m/c??

38



11. Cuna taru pakeTHOro JBUraTelsl IEPBON OTEUECTBEHHON IKCIIEPUMEHTAIbHON PAKEThl HAa
XKUAKOM TorumBe paBHsulack 660H. CrapToBast Macca pakeTsl Obuta paBHa 30kr. Kakoe yckopenue
npuobperana pakera BO Bpems crapra?

1) 22m/c?; 2) 45Mm/c?; 3) 0,1m/c?; 4) 19800 m/c?.

12. CkopocTh JIbDKHMKA IPU paBHOYCKOPEHHOM CITyCKE € TOpbI 3a 4¢ yBenuuuiach Ha 6m/c. Macca
nepkHUKA 60KT. PaBHOIEHCTBYIOIAsE BCEX CHJI, IEUCTBYIONIMX Ha JIbDKHHUKA, paBHA
1) 20 H; 2) 30 H; 3) 60 H; 4) 90 H.

13. MarepuasibHas Touka Maccoil 1Kr 1BUKeTCs MO/ IeHCTBUEM JIBYX B3aUMHO
nepneHuKkysapHbix cuil 8H n 6H. Yckopenue Touku paBHO
1) 2m/c?; 2) 3,7 m/c?; 3) 10m/c?; 4) 14 m/c?.

8. JOMOJIHUTEJBbHOE OBECIIEHEHUE JUCHUIIJINHbI

[Ipunoxenne 1. KpaTknii KOHCIIEKT JIEKUMOHHBIX 3aHATHI

3aKOH BCeMHUPHOI0 TAToTeHus . [[BH:KeHUe Tesl MO/ 1eiicTBHEeM CHJIbI TSZKeCTH

ITo BTOpOMY 3aK0HY HBIOTOHA IPUYNHON N3MEHEHUS JBUKEHHUS, T. €. IPUUMHOW YCKOPEHUS
Tel, SBJISAETCS cuia. B MexaHuKe paccMaTpUBAIOTCS CUJIbI Pa3IUYHON (DU3MUECKON HPHUPOJBI.
MHorue MexaHu4ecKHe sIBJICHUS U MPOLECCHI ONPEAETSIOTCS AUCTBUEM CUJ TATOTEHUS.

3axon ecemupnoeo msecomenus 611 OTKphIT Mcaakom Hpioronom B 1682 romy. Eme B
1665 roay 23-netHuii HproTOH BRICKa3aJl IPEIONIOKEHNE, YTO CHIIBI, yaepxkuBaroniue JIyHy Ha ee
opOuTe, TOH K€ MPUPOJIBI, YTO U CHJIBI, 3aCTABIISIONINE S0JIOKO MagaTh Ha 3emito. [1o ero rumorese
MeXAy BCeMH TenaMu BceneHHON NeHCTBYIOT CHIIbI NPUTSHKEHHUS (TPaBUTALIMOHHBIE CHIIBI),
HaIpaBJICHHBIE 110 JUHUH, COCTUHSIOMmENRIIeHTPRI Mace (puc. 1.10.1).

F F

Pucynox 1.10.1.

['paBUTAIIMOHHBIEC CUITBI IPUTSHKCHUS MEKTY TEJIaMHU.

B mnocnenyrommue roast HploTOH mbITaNics HaTH (GU3HYECKOE OO0BsSICHEHHE 3aKOHAM
JBW)KEHUS TUIAHET, OTKPBIThIX acTpoHoMoM MoranHom Kermepom B Hawane XVII Beka, u nath
KOJIMYECTBEHHOE BBIPAKEHUE ISl TPAaBUTALMOHHBIX CHJI. 3Has, KaK JBHXKYTCS IUIaHEThl, HblOTOH
XOTeN ONpeeNuTh, KaKiue CUIJIBI Ha HUX JeHCTBYIOT. Pemenue 1ot 3amaun u npuseno HeioToHa K
OTKPBITHIO 3aKOHA BCEMUPHOT'O TATOTCHUSI.

Bce Tena mpUTArMBaOTCA APYL K APYLY C CHIOH, NPSIMO IIPOIOPLMOHAILHON MX MaccaM U

00paTHO MPOIIOPIMOHANBHON KBAAPATY PACCTOSHUSI MEXK/TY HUMU:
mym;
F=G—-
RZ

Kosddunment nponopunosansHoctd G 0/IMHAKOB JUIS BCeX Tl B npupoie. Ero Ha3pIBarOT
2PABUMAYUOHHOU NOCMOSIHHOU

G=6,67-10"* H-m?/kr? (CH)

I'paBuTalMOHHAs MOCTOSIHHAS Obla SKCIEPUMEHTAIBHO M3MEpEeHa aHTIMUCKUM (U3UKOM
I'enpu KaBenaumem B 1798 rony.
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MHorue SBJCHHS B TPHPOJE OOBACHSIIOTCS JEWCTBUEM CHJI BCEMHPHOTO TSATOTEHUSI.
JBuxenue miaHeT B CoJIHEUHOMN cUCTEME, UICKYCCTBEHHBIX CIIYTHUKOB 3€MJIM, TPAEKTOPUH I10JIETa
OaNTMCTUYECKMX pPAKeT, JBW)KEHHWE TeNl BOJNM3M MOBEPXHOCTH 3€MJIM — BCE OHU HAXOJAT
00BsICHEHHE HAa OCHOBE 3aKOHA BCEMUPHOTO TATOTCHUS U 3aKOHOB JIMHAMHKH.

Kaxnpi npeamer Bo BeeneHHOM BO3AEHCTBYET HAa APYTOM IPEIMET, OHU NPUTATUBAIOT
Apyr Apyra. OTO Ha3bIBaeTCsl CUJIOW TSDKECTH, WM rpaBurtauueid. Cuna OPUTSDKEHUS, WU
IpaBUTAINSA, 3aBUCHT OT JABYX (DaKTOPOB.

Bo-mepBBIX, 3TO 3aBHUCHT OT TOTO, CKOJIBKO BEIIECTBA COJCPKHUT OOBEKT, TENO, MPEAMET.
Uem Oouibllie Macca BEMIECTBA TeJa, TeM CWIbHEH rpaBuTamms. Ecin Temo o0iagaer odeHb
HEOOJIBIIION Maccoii, ero rpaBuTalusa Mana. Hampumep, Macca 3eMiid BO MHOTO pa3 OOJIBIIE MacChl
JIynbl, moaTOMY 3eMIIst UMEET OOJIBIIYIO CHITY TSKEeCTH, 4eM JIyHa.

Bo-BTOpBIX, cuia TSAKECTH 3aBUCUT OT PAcCTOSHUS MeEXIy Teinamu. Uem Ommke Tena
HaXoJATCsl APYT K JPYry, TEM CUIa MPUTSKEHHUs Oosbiie. UeM OHM Jaiblle Ipyr OoT Apyra, TeM
TPaBHUTALNAS MEHBIIIC.

CoOcTBeHHOE TpaBUTAllMOHHOE ToJie JIyHBI ompenensieT YCKOpeHHe CBOOOIHOTO
najieHus g Ha ee moBepxHocTH. Macca Jlynsl B 81 pa3 MeHbIe Macchl 3eMJId, a €€ paauyc
npuOimu3uTenbHO B 3,7 paza MeHblne paamyca 3emau. [losTomy yckopeHue (i OmpeneauTcs
BBIPAKCHUEM:

M M7 166 /c?
= G— = =0, = 1,66M/c
Rz T2.81 9

B ycnoBusix Takoil ciaboii rpaBUTallMM OKa3aJMCh KOCMOHABTHI, BhIcaguBIirecs Ha JlyHe.
UYenoBek B TaKHX YCIOBUAX MOKET COBeplLIaTh TMTAaHTCKHE MPBDKKHU. Hampumep, ecnu yenoBek B
3eMHBIX YCIIOBUSX MOJAINPBITUBAET Ha BBICOTY 1 M, To Ha JIyHe OH MOT Obl MOANPBHITHYTH HA BHICOTY
6omee 6 M.

A ceitlyac JaBaiiTe MOCMOTPUM Ha YEJIOBEUYECKOE CYlIeCTBOBaHUE Ha 3emie. Y 3eMiid Macca
OoJblIe, YyeM Yy YeJOBEeKa, MO3TOMY cCuia TSKECTH yhepxuBaeT ero Ha 3emie. Ho 3emus
BO3JICHCTBYET TakK, Kak OyATO BCs €€ MaTepus, BCE €€ BEIIeCTBO HaxoIsATcs B ueHTpe. [lostomy
CHJIa TSDKECTH B JIIOOOM MecTe 3eMIIH JOJKHA PACCUUTHIBATHCS C YUETOM PACCTOSIHUS JI0 €€ IIeHTpa.

Cuna TspKecTH Ha modepexkbe Mops 00JIblile, YeM Ha BepIUIMHE rophl. A ceiiyac MpecTaBbTe
YeNoBeKa, YJAIMBILErocsl C MOBEPXHOCTH 3€MJIM Ha Jaliekoe paccTosiHhe. TaMm culla 3eMHOTO
MIPUTSKEHUS OyAeT MHOTO cliabee.

Korpaa yenoBek HaXoIUTCS B KOCMOCE, OH COBCEM HCU€3aeT U3 IMOJIsl 36MHOTO MPUTSHKCHHUS.
I'paButanus 3eMiau COBCEM He JEWUCTBYeT Ha Hero (HO OHa €CTh, TOJNBKO OYEeHb ciabas Hu3-3a
0ombiIoro pacctostHus ot 3emiu). OH HaAXOAWTCS B COCTOSIHMHM HeBeCcOMOCTH. [loaTomy pakersl,
KOCMUYECKHE KOpabiii, KOCMOHABTHI MOTYT CBOOOJIHO JIETaTh B OTKPHITOM IMPOCTPAHCTBE.

OpHMM U3 TPOSIBICHUN CHIIBI BCEMUPHOTO TATOTEHUS SBISCTCS CUIA MANCECTIU.

Cuna TsbKeCcTH — rpaBUTAllMOHHAS CUJIa, ICHCTBYIONIAS Ha TEJIO.

Tak npuHATO HA3BIBaTh CHITY IPUTSHKEHUS Tel K 3emuie BONMU3M ee moBepxHocTH. Eciim M —
Macca 3emiu, R — ee paauyc, m — Macca JaHHOTO TeJia, TO CHJIA TSDKECTH paBHA
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M
F=G—m=mg

R2
r/ie § — ycKopeHue c80000H020 naderus Y TOBEPXHOCTH 3EMITH:
F M
_'g _ 3eMIM
8=~ Oz~ 98"/
m 3eMJIN

YckopeHue CBOOOJHOTO MAJCHWS — YCKOPEHHWE, NMPUOOpeTaeMoe TEJIOM IO JICHCTBUEM
IPABUTALMOHHOW CHJIBI BOJU3H MOBEPXHOCTU HEOSCHBIX TeJ (IUIAHET, 3BE31).

Cuna TsDKeCTH HampaBlieHa K IEHTPY 3eMun. B OTCyTCTBHE APYrUX CHI TEJIO CBOOOIHO
najaeT Ha 3eMJII0 C YCKOPEHUEM CBOOOIHOTO IMaJICHUsI.

CpenHee 3HaYCHHE YCKOPEHHS CBOOOJIHOTO MAICHWS JUIS PAa3IMIHBIX TOYEK MOBEPXHOCTHU
3emun paBHO 9.81 m/c?.

[Ipu ynaneHun OT MOBEPXHOCTH 3E€MIIM CHJIA 3€MHOTO TATOTEHHUS M YCKOPEHHE CBOOOIHOTO
MaJCHUST HM3MEHSIOTCS OOpaTHO MPOTOPITMOHATBLHO KBAApPATy PACCTOSHUS I IO IEHTpa 3eMIIH.
Puc. 1.10.2 wmmtocTpupyeT U3MEHEHUE CHIJIBI TATOTEHHS, JEHCTBYIOIEH Ha KOCMOHAaBTa B
KOCMHYECKOM KOpalJie MpH ero yAaJeHu! OT 3eMJIH.

r=Ry=673810%n

1 1‘-\"1 = 1 —r 6
152025 30 10 ¥

T A S

W

HN3MeHeHne cuibl TATOTEHHUS, IEWCTBYIOUIEH
Ha KOCMOHABTa MPHU yIaJCHUU OT 3eMJTn

Wrak, I'paButanus (MpUTHKEHHE, BCEMAPHOE TATOTEHHE, TATOTEHUE) (OT jJar. gravitas —
TSDKECTBY) —ATO 00HA U3 (DYHOAMEHMANbHBIX CUN NPUPOObL, camoe ciaboe s3aumooeticmsue u3
Hux. Onpeoensemcs 3AUMHBIM NPUMANCEHUEM MeNCOY 08YMS AMOMAMU (UTU SPYRNAMU AMOMOS).
Ecnu 6vl nonosicume 0sa msiuuxka na cmoi, medxcoy Humu 6yoem npumsicenue, Ho Kpaline ciaboe.
Ecnu msuuru evipacmym 0o pazmepos 3emiu, cOOmeemcmeento, Cuid 603pacment MHO2OKPAMHO U
cmanem owyymumou. I pasumayueil obnadaiom, Kax npasuio, Kpynivie obOwekmovl, 0Opaszyloujue
epasumayuonnoe noie. brnacooaps emy, mvi mooicem xooumv no 3emne, a cama nianema
yoepoicueaem ammocgepy. Ha Jlyne epasumayus cnabas, nosmomy ammocgepy Huue2o He
oeporcum. M3zyuenue epasumayuil, 6 Cuiy ciabocmu ee nposieieHus: (Mobko 8 MaKpoMacumaoax),
npoxooum KpatiHe cloxcHo. Ecmb MmHenue, umo Keanmoeas meopus 2pasumayui NnoMoNCem
00beOUHUMb BOCOUHO 6Ce, UMO Mbl 3HAEM O (PYHOAMEHMANbHBIX CULAX U Mamepuu 60 Bcenennoil.
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

9. OBYYEHHUE CTYJAEHTOB-UHBAJIMIOB U CTYAEHTOB C OT'PAHUYEHHBIMH
BO3MOKHOCTAMM 310POBbs

HOpHL[OK O6y‘-IeHI/ISI HHBAJILJIOB HW CTYACHTOB C€ OrpaHUYCHHBIMU BO3MOXHOCTAMU
omnpenenen «llomoxxenuem KyOoI'Y 00 o00y4eHHH CTYyA€HTOB-MHBAJIHIOB M CTYJICHTOB C
OTpaHUYCHHBIMH BO3MOKHOCTSAMU 3J0POBbLA».

Jist i1 ¢ OTpaHUYEHHBIMU BO3MOKHOCTSMU 37I0POBbSI TIPEAYCMOTPEHBI 00pa3oBaTeIbHbIC
TCXHOJIOTHUH, YUUTBIBAIOIINEC 0COOEHHOCTH U COCTOSIHUE 3J0pPOBbA TAKUX JIUII.
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