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10.

11.

Conep:xkanue

L[GJII/I M 3aJa4 OCBOCHUA JUCHHIIIIMHBI

[lepeyeHb TUIAHUPYEMBIX PE3YJIBTATOB OOYUYEHHUS MO JUCHUIUIMHE,
COOTHECEHHBIX C TUIAHUPYEMBIMH pe3yJibTaTaMH OCBOCHHs oOpa-
30BaTeIbHON TIPOrPaAMMBbI

MecTo TUCHUIUTUHBI B CTPYKTYpE 00pa30BaTeIbHON MPOrpaMMBI

ConepxaHue TUCUUILIMHBI, CTPYKTYPUPOBAHHOE MO TEMaM C yKa-
3aHUEM OTBEJICHHOI'O0 HAa HUX KOJIMYECTBA aKAJIEMUYECKHX 4aCOB U
BUJIOB YU€OHBIX 3aHATUN

[Tepeuenp y4eOHO-METOIMUYECKOTO OOECIEUECHUsS ISl CaMOCTOS-
TeJIBbHON PabOTHl 00YUYAOIIUXCS IO TUCITUILINHE

@OH/I OLIEHOYHBIX CPEJICTB ISl MPOBEACHUS MPOMEKYTOUYHOU aT-
TecTaluu 00y4aromuXcsl MO JUCHUIUINHE

[lepeyeHb OCHOBHOW M JIONOJIHUTEIBHON Y4€OHOW JHUTEpaTyphl,
HEO0OXOAMMOM ISl OCBOCHHUSI TUCHUUTLIIUHBI

[lepeuenp pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHHKAITMOHHOM
cetu UIHTEpHET, HEOOXOIUMBIX ISl OCBOCHUS JTUCIUILIMHBI

Meronnueckue yka3zaHus JJi OOyYarolIMXCsl MO OCBOCHHIO AMC-
LIUTUTUHBI

[lepeyenb MHOOPMAIMOHHBIX TEXHOJOTHUM, HCIOJIB3YEMBIX MpPH
OCYUIECTBJIECHUU OO0pa30BaTEIBHOrO IMpolecca MO AUCIUIUIMHE,
BKJIIOYAsl MEpPEYeHb MPOrpaMMHOr0 obecredeHus U MHpOopMallu-
OHHBIX CIIPABOYHBIX CUCTEM

Onucanue MaTepuaIbHO-TEXHUYCCKONW Oa3bl, HEOOXOAUMOM s
OCYIIIECTBIICHUS 00pa30BaTEIILHOTO MpoIliecca M0 TUCIUILINHE
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1. Ileau 1 3a1a4M 0CBOEHUSI ANCHUILINHBI

Ilestu ocBOSHMS AUCHMUILINHEL.

- hopMUpOBaHUE Y CTYJACHTOB MPEICTABICHUS 00 OCHOBHBIX MOHSATUSIX M 3aKO-
Hax oOmien Gpusnku, GyHIaMEeHTAIbHBIX ONBITHBIX (paKTax, JekKaIIuX B UX OCHOBE,

- O3HAKOMJIEHHE CTYJICHTOB C METOJIUKOM perieHus (U3MYECKUX 3ajad M
OBJIaJICHUEM UHCTPYMEHTApHEM JJIsl peiieHus GrU3nIeCKuX 3a1a4

3agaun:
-0000IIUTh, TOTIOJTHATHh U CUCTEMATH3UPOBATh 3HAHUS U YMEHUS CTYJIECHTOB 110 (Pu-
3WKE U METOJIMKE perieHusl (HU3NIeCKUX 3a/1a4;
-paccMOTPETh CTPYKTYPHBIE OCOOCHHOCTH Pa3IMYHBIX THUIIOB 33]1a4: KOJTUYECTBEH-
HBIX, KAYECTBEHHBIX, TPAPUUYECKUX U SKCIIEPUMEHTAIIBHBIX U METOJUKY UX PEIICHUS
C yUalllUMHUCS, a TAKXKE aJITOPUTM UX PELICHUS;
-03HAKOMMTH CTYJICHTOB C IPOBEJACHUEM PA3JIMUHBIX TUIIOB 3aHATUH 10 PEIICHUIO
3a/1a4, oA00POM 3aJ1au JIsl PEIICHUS U KOHTPOJIBHBIX PadoT;

2. IlepeyeHb MIIAHMPYEMbIX Pe3yJIbTATOB 00yYeHHS M0 JUCHHUILINHE, COOTHE-
CEHHBIX € IVIAHMPYEMbIMH pPe3yJbTATAMH 0CBOCHUA 00pa30BaTeJIbHOM MPO-
rpaMmbl

[Iponecc m3yueHHss AUCIUIUIMHBI HampaBjieH Ha (OPMUPOBAHUE DJIEMEHTOB
CHEAYIOINX KOMIIETECHIINM:

(TTK-9) crmocoOHOCTRIO MPOEKTUPOBATH, OPTaHU30BBIBATh M AHAJIM3UPOBATH Ie/a-
TOIMYECKYIO JEATENBHOCT, O0ECIIeunBas MOCIEI0BATENIbHOCTh U3JI0KEHHS MaTe-
puana U MeXIUCUUIUIMHAPHBIE CBA3M (PU3UKU C IPYTUMHU JTUCHUTIIMHAMU

3HATH: OCHOBHBIC MOHATHUS TEOPUU U METOAUKU O00yueHuUs (hU3UKe;
METO/IbI PEIICHUS 3a/1a4 10 (PUBUKE;

TpeOOBaHUS K COJEPKAHUIO U YPOBHIO MOJATOTOBKH OOYYArOITXCS
no ¢u3MKe, yCTaHaBIMBaeMble (efepalbHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM

YMeThb: MPOEKTHPOBATh 0OpPa30BATENBHBIN MPOIECC, HAMpPABIICH-
HBIM Ha 00y4YeHUE PEIICHHIO 3a71a4 10 (U3HKE;

aHAIIM3UPOBaTh (PU3UIECKHE 3a/1a4H 110 XapaKTepy U COACPKAHHIO.

Yposensb 1

Baanerb: oCHOBHBIME BUAAMHU TPO(PECCHOHATILHOMN ACATEIBHOCTH B
OpraHu3aliK YIeOHO-TI03HABATEIILHOMN JICSITCIIBHOCTH;
crioco0aMu MOCTAHOBKH U PENICHUI0 (PU3NYECKUX 3a]1a4;

3HaTh: 0COOCHHOCTH METOJIUKH PEIIEHUS 3a/1a4 QU3HUKH;
TpeOOBaHUS K COACPNKAHUIO U YPOBHIO MOJATOTOBKH OOYYaromIMXCs
o u3MKe;
YpoBeHb 2 | COBpEMEHHbIE METOJUKUA U CHOCOOBI pelieHus: GU3NYeCKuxX 3ajad
pa3HOTO THUIIA;

YMeTh: 0TOMpaTh MaTepua o COBpeMeHHOU (PU3UKe JIJIsl €ro
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MOCJIEYIOIIET0 U3YUCHHUS;

IPOEKTUPOBATH pelieHue PU3NIECKOM 3a/1a4u C yUETOM TEMATUKH U
coJiepKaHusl.

Baanerb: Merogamu orbopa maTepualia o COBpEMEHHOM (pu3nke
JUTSL €70 MOCTEAYIONIETO U3yUeHHUS,

NPAKTUYECKUMU HaBbIKAMU MPOBEACHUS 3aHATUM MO pelIeHuto pu-
3MYECKHX 3a/1ay.

3HaTh: coaepkaHUE Kypca (PU3MKHU IJIsT OOBSICHEHUS XOJa pere-
HUS (PU3UIECKUX 3a71aY,

0COOEHHOCTH Pa3JIMYHBIX BUJIOB (DU3UUECKUX 3a/1a4.

YMeTh: IPUMEHSITh TEOPETUICCKUE 3HAHMSI Kypca (DU3UKH;

pemarhk pacdy€THble, rpadudecKue, KadyeCTBEHHBIE U IKCIIEPUMEH-
TaJIbHBIC 3a/1a4M PA3TMYHBIX YPOBHEH CIOKHOCTH

Baaaers: HaBbIKamMu pelieHUs 3ajlad MO Pa3IMuHbIM TeMaM Kypca
busuKy;

METOJaMU OPTaHU3ALMHU U OCYLIECTBICHUSI KOHTPOJISI U OLICHKH
OCBOCHHMS METOJIUK perieHus: (GU3NUeCcKuX 3a/1a4;

MPAKTUYECKUMHU HaBBIKAMHU OpraHU3AlMU 3aHSATUH MO PELICHUIO
bu3nueckux 3aaay.

Yposens 3

B pe3ynbTaTe 0CBOCHUS TUCIUTIIMHBI 00YUYaIOIIUNACS TOJKEH:
3HaTh: copepxkanue oo1ero Kypca GU3NKU 1)1 perieHus GU3nIecKux 3a1ad;
OCHOBHBIE TTOHSTHS TEOPUHU U METOJIUKH O0yUEHHUSI PEIICHUIO 3a/1a4;
METO/Ibl PEIICHUS 3a/1a4 10 (PUBUKE;
YMeTh: POEKTUPOBATH 00pPa30BaATEILHBIN MPOIIECC, HAPABIICHHBIN Ha 00 y4YeHHE
pEIIeHHIO 3a1a4 10 (HU3UKE;
aHAIM3UPOBaTh PU3NUYECKHE 3a7aU 110 XapaKTepy U COAECPKaHUIO;
pemarb pacyéTHble, rpaguuecKkue, KAYeCTBEHHbIE U SKCIIEPUMEHTAIbHbBIE 33/1a41
Pa3IUYHBIX YPOBHEHN CIOXKHOCTH
Baanerhb: HaBBIKAMU PEIICHUS 32124 110 BCEMY KypCy DU3UKH;
METOaMH OPTaHU3AIUU U OCYIIECTBICHUS KOHTPOJIS U OLIEHKH OCBOEHHUS METOIUK
peuieHust GpU3NYECKUX 3a1a4;
METOJIJaMU 0TOOpa MaTepHualia o COBPEMEHHOM (PU3UKe AJis €ro MOCIEAYIOUIero u3y-
YeHHsl B rpoliecce 00yueHHUs PelIeHUIo 3a/a4;
HABBIKAMH MPOBEJCHUS 3aHITHH 110 PEIICHUIO (GU3MUECKUX 3a/1a4

3. MecTo AucuumIuHbI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl
Hucrumnaa «MeToauka pernieHus GU3NUecKuX 3a7ad» OTHOCUTCS K JUCITU-
wiMHaM, (GopMuUpyeMbIM yYaCTHUKaMH O0Opa3oBaTENbHBIX OTHOIIEHUN Y4eOHOTO
nJ1aHa 1o HarpaniieHuto noarotoBku 03.03.02. «dusuka». M3yuaercs B 6 cemectpe 3

4



Kypca.

Jl7iss ocBOGHUST MUCUMIUIMHBI «MeTouKa pemeHuss GU3NnIecKuX 3aaad» o0y-
YaroIIUecs WCIONb3YIOT 3HAHUS, YMEHUS, HAaBBIKK, C(HOPMHUPOBAHHBIC HA TIPEIBITY-
eM ypoBHe oOpa3oBaHus (B 00111e00pa3oBaTeIbHON IIKOJIE).

Mertoauka pemeHus: GU3nIecKuX 3aj1ad UMEET CaMOCTOSITeIbHOE 3HAaUCHHUE, HO
HE SABJISICTCS MPEAIIECTBYIOMIECH s Apyrux. M3ydeHue IUCHUIUIMHBI «MeToauka
peteHust PU3MUECKUX 3a7a4y» 0a3upyeTcsl Ha MOJOKEHUAX CICIYIOMNUX JUCITUTIINH:
«Mexanukay, «MosekynspHas Gu3nKa U TEPMOJAUHAMUKAY, « IJTECKTPUISCTBO U Mar-

HEeTU3MY, «OnTHKa», « ATOMHAsT QUK.
JIMCUMIUIMHBI U TPAKTUKH, JJISI KOTOPBIX OCBOEHHE JTAHHOW IUCIUILIMHBI
HE0OX0MMO Kak mpenamecTBytomee: «llegarornaeckas mpakTukay.

3. Pe3yJ’IbTaTbI OCBOCHHUSA TUCHUIIJIUHBI (MO}IyJIﬂ) - du3uka KOHACHCHUPOBAHHOI'0 COCTOA-

HHUA

[Iporecc u3yueHus TUCHUILIMHBI HAMMpaBiieH Ha (OPMHUPOBAHUE FJIEMEHTOB CIIEIYIOIIUX KOM-
nereHuuid B coorBercTBUU ¢ @PI'OC BO no nanHOMyY HarpaBieHUIO:

Kon HaunmenoBanue Wuaukatop HoCTHXKEHUs KOM- | B pe3ynbrate 0CBOCHHS JUCIUTUIN-
KOoMIIe- KOMIIETEHIIH MEeTCHIIUU HBI 00yYarOIIUIACS J0JIKeH:
TEHIIUH (3aKkpenyieHHblll 3a OUCYUNTIU-

HO)
YK-2 YK-2. VYK-2.1. Omnpenenser kpyr 3a-3HaTh: AHaJIW3UpPOBATh 3ajady, BbI-
Criocoben Jlay B paMKax [IOCTaBJIEH nensisi ee 0a30BbIe COCTABIISIONINE

ONPENENATh KPyT
3a/1a4 B paMKax

HOW UENH, ONpEAEsieT CBS3H|
MEXIy HUMU;

'YMerb: OcCylIecTBISITh TOUCK WHA
(dopMaluu A peuieHus] MOCTaBICH-

IIOCTaBJIEHHOM VK-2.2. Tlpeanaraer crnocoObIHOW 3aJauyd TO pPa3JUYHBIM THIIAM
[EJIU U BBIOUpATh pellleHus] TMOCTABJICHHBIX 33/1a43alpoCcoB

ONTUMAJIbHBIC U oxumaembie pesyibTarhl;Brnanets: [Ipu ob6pabotke mHpopma-
CHocoOBI UX OILICHUBAET MPEJIOKEHHBIGIUH OTIHYaeT (akThl OT MHEHHUH,
pelIeHHs, HWCXOJs| CIIOCOOBI C TOYKU 3PEHUS COOT-UHTEPIIPETANN, OIEHOK, (OpMHUPYET
u3 BETCTBUS 1€ MPOEKTA; COOCTBEHHBIE MHEHUS H CYXKICHHUS,
JIEHCTBYIOIUX VK-2.3. Ilnanupyer peain3a-apryMEHTUPYET CBOU BBIBOJBI U TOY-
MPABOBBIX MO 3a]1a4 B 30HE CBOEH Ky 3peHHs

HOPM, OTBETCTBEHHOCTH C  YY€TOM

UMEIOLTUXCS HMMEIOIIUXCS PECYPCOB M OTpa-

pecypcoB u orpa-
HUYEHUN

HUYECHUH, AEHUCTBYIOIIMX Mpa-
BOBBIX HOPM;

VK-2.4. BrimonHser 3amadd B
30HE CBOE OTBETCTBEHHOCTHU B
COOTBETCTBUM C 3aIUIAHUPO-
BAHHBIMU pPE3yJIbTaTaMU U TOY-
KaMH KOHTpOJIS, TpU HE00XO-
JUMOCTH KOPPEKTHPYET CIOCO-
OBI pemIeHus 3a/1a4;

VK-2.5. [IpeacraBasieT pe3yiib-
TaThl  TPOEKTA, TMPEIJIaraer
BO3MOKHOCTH HMX HCIOJIb30Ba-
HUS W/WIUA  COBEPIICHCTBOBA-
HUSL.
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IIK-1 [CnocobHoctb camo-]
CTOATENIbHO  CTABUTb/
KOHKpeTHble 33aaayu)
Hay4HbIX MccnenoBa-
HWI1 B 06nactn pusn-]
KW M pewaTtb MX ]
NOMOLLLbHO coBpe-]
MeHHOWM annapaTypb|]
M MHGOPMALMOHHBIX
TEXHONOTMA  C  UC-
No/sIb30BaHUEM  HO-
BENLLEro PoCcUiicKo-
ro u 3apybexHoro
onbITa

[IK-4.1. 3HaeT OCHOBHEIE METO-
TbI TIPOBEICHUSI TEOPETUIECKOTO
H SKCICPHUMEHTAIBHOIO HCClIe-
ToBaHus B cdepe mnpodeccuo-
HaJIbHOM JIEITENHHOCTH.

[TK-4.2 Ymeer BoIOMpaTh HanbO-
tee d(pPeKTUBHBIE METOABI IS
TPOBEJICHUSI HAYYHBIX HCCIIEIO0-

BaHUH.

[1K-4.3 Bnageer HaBbIKaMH pa-|
OOTBI C COBPEMEHHBIM MPUOOP-
HBIM O00OpYZOBaHHEM, METOJa-
MU 00pabOTKH U aHAJIM3a IMOTy-
YCHHBIX PE3yJIbTATOB HAyYHBIX
uccienoBaHuii B cdepe mpo-

(heccuoHaTBHOU NeATSIIEHOCTH

NJIKrk1.1

YMeeT caMOCTOSITENIBHO
CTaBUTh KOHKPETHBIE

3a/1a4u HAy4YHbIX
UCCJIEJIOBaHM B 00J1aCTH
TEOPETUYECKON U
AKCIIEPUMEHTAIbHON (DU3HKY;
no0UpPaTh MaTEMATHUECKUN
anmnapar 1 CaMOCTOSITEbHO
pemiaTh pa3inuHbIe 33a4l
Hay4HbIX MCCIIEJOBAHUN,
UCIIOJIBb3Ysl CTaHAapTHHIE
QITOPUTMBI PELLICHHUS;
OOBSCHSATH (BBISIBIIATH U
CTPOUTH) TUMTUYHBIE MOJEIU PEUICHH
B BbIOpaHHON 00JIaCTU MCCIIEI0BaHU
HMCTOYHUKOB

S I10C
1 B C

WN/IKrki 2

CnocoOeH HaxOUTh

HE0O0XO0IMMBIE CIIPABOYHbBIE
MaTepuabl U3

MH(POPMALMOHHBIX HCTOYHUKOB, KaK
3apyOeKHBIX;

MIPOM3BOIUTH

OLICHOYHBIE PACUETHI

9P PEKTUBHOCTH IKCIIEPUMEHTA

OTCUC

N/IKrk1 3

Brnaneer: HaBbIkKaMu pabOThI
Ha COBPEMEHHOMH ammaparype
1 000py1I0BaHUH

JUIs1 BBITTOJTHEHUS
(bU3NIECKUX UCCIIEIOBAaHUI B
o0nacti GpU3MKU

3UYCCKUX Moneneﬁ; METOdJaMU
IJIaHUPOBAHUA, OpTraHU3alluu U
MPOBCACHUA HAYUYHBIX

KOHACHCUPOBAHHOI'O COCTOSHUS; HABBIKaAM

HUCCJIENOBAHMIA.

5. CoaepxaHue TUCHUIUINHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3aejiaM) ¢ yKa-
3aHUEM OTBEJAEHHOI0 HA HUX KOJMYECTBA AaKaJeMHYEeCKUX UJIH ACTPOHOMMYe-
CKHX YaCOB U BU/JI0B Y4eOHBIX 3aHATHI

5.1. CTpykTypa AUCHUIINHBI

OO6m1ast TpyJ10€MKOCTh JUCHUILUIMHBI IO OYHON opMe 00yUeHHs COCTaBIISIET 3
3a4éTHbIX enunauil (108 yacos).

Bun pabotsr

TpynoeMKOCTh, 4aCOB

6 cemecTp Bcero

OO6m1as Tpy10€MKOCTh




AyauTopHas padora:

74

74

Jlexyuu (JI)

30

30

lIpaxmuueckue 3anamus (113)

44

44

Jlabopamopnwvie pabomsi (J/IP)

CamocrosiTesibHas padora:

34

34

Kypcosoii npoekt (KII), kypcoBast padota (KP)

Pacuetno-rpaduueckoe 3ananue (PI'3)

Pedepar (P)

Occe (9)

CamMoCTOsTEIbHOE HN3Yy4CHHUC PA3CIIOB

CamononrotoBka (mpopadboTka u MOBTOPEHUE
JIEKITMOHHOTO MaTepuajia, MaTepruajioB yueOHU-
KOB M y4€OHBIX MOCOOUH, MOATOTOBKA K JJabopa-
TOPHBIM U IPAKTUUECKUM 3aHSATUSIM, KOJUIOKBHU-
yMaM, pyOeKHOMY KOHTPOJIIO U T.1.)

Bua urorosoro KOHTPOJIsA

3adgeT

3adgeTt

5.2. Conep:kaHue pa3aejioB IUCUUILIHHBI

pas-
nena

HaunmenoBanue pa3acia

ConepxaHnue paszaena

dopma Te-
KYILIETO
KOHTPOJIA

3amaun mo ¢uzNKe U
ux kiaccudukamus. Me-
TOAWKA PEHICHUS 3a/1a4
Pa3HOTO THIIA.

3amaun no ¢u3MKe U UX Kiac-
cudukamus. MeTonuka pelieHus
3a7a4 pa3HOro TUMa 3ajadyu TIo
(¢u3MKe KaKk COCTAaBHOM D3JIEMEHT
CTPYKTYpBI (DU3UYCCKUX 3HAHUU
Meronuka pelmieHus KadeCTBEH-
HBIX 3ama4 MeToanKa penieHus
AKCIIEPUMEHTAJILHBIX 3a/1a4

C

Metonuka  peueHus
3a71a4 pa3HOro TUIla

Meronuka pemieHus Koiaude-
CTBEHHBIX 3aJa4 U 3aJa4 TE€CTOBO-
ro Xxapakrepa AJITOpUTMUYECKUN
NOAXO0J MPU OOYYEHHH PEUICHUIO
3axa4

Meroguka  peuieHus
3a/lay 1o pasnuenaMm Kypca
busukn «MexaHuka

Kunematuka  maTepualibHOMN
TOYKU. JlMHamMuKa MaTtepuagIbHOU
TOYKU. JIMHaMuKa CUCTEMBbI Mare-
PHAIBHBIX TOUEK




Meronuka  pemeHus
3a1a4d 1o paszenaM Kypca
¢uzukn «MexaHuka»

3akoHbl coxpaHeHus. MexaHu-
Ka TBEpmoro Ttena. MexaHuka
YOPYTUX TeNl. DJEMEHThl CIELU-
aJIbHOW TEOPHUH OTHOCHUTEIBHOCTH.
KoseGanus u BOJIHBI

Meroauka  pemieHus
3a/1a4 Mo pasjeniaM Kypca
busukn  «MonekynspHas
bu3NKka U TEpMOJUHAMHU-
Ka»

MonekyIsipHO-KMHETHYEeCKasl
Teopus BellecTBa. MaeanbHbii ras.
OcCHOBBI TEpMOAWHAMUKHU. Pealb-
HbI€ Ta3bl M JKUAKOCTH. SIBIeHUS
nepeHoca. JEMEHThl Tra30[uHa-
muku. [lonarue o mnasme. TBEp-
npie Tena. CaMOOpraHU3yIOIIMNECS
CHCTEMEI.

Meronuka  pemeHus
3aa4y 10 pasnenaMm Kypca
¢u3ukn  «DIEKTpOoANHA-
MUKa»

DJIEKTPOCTATUYECKOE TI0JIE B
BaKyyMe.

DIIEKTPOCTATHYECKOE TOJIE MTPU
HaJIMYMU TPOBOJHHUKOB. DJEKTPO-
CTaTUYECKOE TOJI€ MpU HATUYUH
JIUBJIEKTPUKOB. DHEPTUsl B3aUMO-
NEUCTBUSL 3apsOB W DHEPTHs
anekTpocratnueckoro moid. Ilo-
CTOSIHHBI  DJICKTPUYECKUM  TOK.
DJIEKTPOINPOBOJIHOCTh  TBEPIBIX
TeNl. DNEKTPUUECKUUA TOK B JJICK-
TPOJIUTAX. DJIEKTPUUECKUUA TOK B
razax u B BaKkyyMe.

Meronuka  peuieHus
3a/1a4d Mo paszesiaMm Kypca

IlocTOsSsHHOE MAarHUTHOE I0JIE B
BaKyyMme. MaraHutHoe mnojie B Mar-

¢u3ukn «MarHeTusMm | | HeTUKaxX. OJIEKTPOMarHuTHas MH-
AIEKTPOMArHETU3M OyKUus. DJIEKTPOMAarHuTHOE IOJIE.
KBa3ucrannonapuele anekTpuye-
CKME LEeNu. OIJEKTPOMArHUTHBIE

BOJIHBI.
Meroguka  penieHus CBer Kak DJIEKTPOMarHuTHas

3aa4 Mo pasnenaM Kypca
busukn «OnTuka»

BOJIHA. |'eoMeTrpuyeckas ONTHKA.
OnTtuyeckue HMHCTpyMEeHTHI. UWH-
tepdepennus cBeta. Judpakmms
ceera. [lomsipuzanusa ceera. [luc-
Iepcusi U MOorjouieHue ceera. Pe-
JSTUBUCTCKHUE 2P(DEKTH B ONITHKE.




9 Mertonuka  pemeHus KBanTOBBIE CBOWMCTBA H3ITy4e- C
3a7la4y 10 pasjaenaM Kypca | Husi. BoHOBBIE CBOWCTBA MHUKPO-
buzukn  «AtomHas U | yactuil. Pu3MKa aTOMOB U MOJIe-
sepHast Gpu3uKa kyJ. ®usnka aromHoro sapa. Ou-
3UKa 3JIEMEHTAapHbIX yacTull. OyH-
JTaMCEHTAJILHBIC B3aMOJICHCTBHS.

Ipunamete coxpawenusn: YO — ycTHbli onipoc, KP — kypcoBas pabota, P — pedepar,
OII — snekTpoHHbIl npakTUKyM, K — komnokBuyMm, 3 — acce, T — TectupoBanue, 11 —
npesentanuu; C — cobecenoBanue; /| — muckyccus; [IP — nmucemennas padora, JIP —
nabopaTtopHas pabora.

5.3. Pa3jenbl AUCHUILINHBI, U3y4aeMble B 6 ceMecTpe

No pa3- | HammenoBanue pas3ienon KonunuectBo vacos
ficna Bcero AynuropHas Bre-
paboTta ayj.
T 3 JIP pabora
1 3agaun no (Qusuke u 2 4 - 4

ux kiaccupukanmusa. Me-
TOAWKA pEIICHUs 3a1a4y
pa3HOro Tuma 3aaadd Io
bu3MKe Kak COCTaBHOM
JIEMEHT CTPYKTYphl (u-
3UYECKUX 3HaHuM Mero-
KA  peuleHusT  Kaye-
CTBEHHBIX 3agady MeToau-
Ka pEelIeHusl 3KCIepUMEH-
TaJIbHBIX 3a]1a4y

2 Metonuka  pelieHus 2 2 - 4
KOJIMYECTBEHHBIX 3a7ad U
3a/1a4 TeCTOBOTO XapaKTe-
pa AJNTOPUTMHUYECKHI
NoAXOJ TpU OO0yUYECHHUH
pelIeHUIO 3a/1a4

3 Kunemaruka wmarepu- 2 2 - 4
abHOW TOYKH. /[MHamMuka
MaTEepUATBHOU TOYKH.

JInHaMHMKa CUCTEMBI MaTe-
pHUaTIbHBIX TOYEK




3aKOHBI  COXPAHEHHMS.
MexaHnuka TBEPIOTO Tena.
MexaHuka ynpyrux Tedl.
OJeMEHTHl  CICHHUAILHOM
TEOPUH OTHOCHUTEIIBHOCTH.
KomeGanus u BOIHEL

MounekyJsipHO-
KMHETHYECKasi TEOpusl Be-
mecTBa. MneanbHBIN Tas3.
OCHOBBI TEPMOJMHAMUKH.
PeanbHble ra3pl U KUIKO-
cTu. SIBIIeHMs TIepeHoca.
JIEMEHTHI ra30JUHAMHKH.
[Tonsitue o mimazme. TBEp-
npie tena. CamMoopranu-
3YIOIIUECS CUCTEMBI

DIIEKTPOCTATUYECKOE
II0JIE B BAKYYyME.

DIIEKTPOCTATHYECKOE
MoJI€ MPU HAJIWYUU TPO-
BOJHUKOB. DJEKTPOCTATHU-
YECKOE MO0JIE MIPU HATMYHH
JTUBJIEKTPUKOB.  DHEPIHs
B3aUMOJICMCTBUS  3apsiI0B
U DHEpPrus 3JEKTPOCTaTHU-
yeckoro mons. IlocrosH-
HBI JJIEKTPUYECKUM TOK.
DJIEKTPONPOBOIHOCTh
TBEPABIX TEN. DNEKTpUYE-
CKMU TOK B 3JIEKTPOJIUTAX.
DJIEKTPUYECKU TOK B Ta-
3aX U B BaKyyMe.

IlocTossHHOE MarHuT-
HOE TII0JIE B BaKyyMe.
MarsuuTHo€ I10J1€ B Marte-
THUKaX. DJIEKTPOMArHUTHAs
UHIYKIUS.  DJIEKTpoMar-
HutHoe 1one. KBasucra-
IIUOHAPHBIE  DJIEKTpUYE-
CKHE IenH. DJeKTpoMar-
HUTHBIC BOJIHEI.
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CBeT Kak 3JIeKTpoMar-
HUTHasl BOJHA. ['eomerpu-
yeckass onrtuka. Onrtuue-
CKUE HWHCTpyMeHTHl. WH-
TeppepeHuus cpera. Ju-
¢pakuus cseta. I[lonspu-
3auud cBeta. Jucnepcus u
noryionieHue ceera. Pens-
TUBUCTCKUE O(PPexTsl B
OITHKE.

KBanToBble CBONMCTBa
V3JIy4YEHUS. BonHoBbIE
CBOWMCTBA  MHMKPOYACTHII.
®du3nka aTOMOB M MOJIE-
KyJl. @usuka aTOMHOTO
anpa. OPu3nKa dIEMEHTAp-
HbIX 4acTul. PyHIaMeH-

TaJIbHBIC B3aHMOH€ﬁCTBHH.

Hroro:

30 a4 | - 34

5.4. JlaGopaTopHbIe 3aHATHUS

JlabopaTopHbIe 3aHATHS HE TPEAYCMOTPEHBI Y4EOHBIM TJIAHOM.

5.5. [IpakTnyeckue (ceMUHAPCKNE) 3aHATUS

Lenpro MpakTUYECKUX 3aHATHH sIBIsETCS (OPMHPOBAHNE YMEHUN M HABBIKOB,
HEOOXOIMMBIX JIJIsl pEIICHHs] (PU3MUYECKHX 3a]1ay.

No 3a- | Ne paz- Tema Koun-Bo
HATUA | Jela 4acoB
1 1 3anauu no QuU3MKe U UX Kiaccudukanus 4
2 2 MeToauka pelieHus KOJUYEeCTBEHHBIX 3a1a4y. MeTto- 2

JIMKa PELICHMS 3a/1a4 TECTOBOrO Xapakrepa AJro-
PUTMHUYECKUN MOAXO/ MPU 0OYUEHUH PEUICHUIO 3a-
nag

3-5 3 Kunematuka wmatepuanbHOil TOukM. JlMHamuka 2
MaTEepUATBbHOU TOUYKH.

6,7 4 3aKOHBI COXpaHEHMs. MexaHuka TBEPAOTO Tena. 4
MexaHnka ynpyrux Teda. OJIEMEHTHI CHEeNHaIbHOU
TEOPUU OTHOCUTENIHOCTHU. KosiebaHus 1 BOIHBI.
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8-10 3) MoJieKy I pHO-KMHETUYECKAs TEOpHsl BEIECTBA. 6
Wneanpbublil ra3. OCHOBBI TEPMOJAUHAMUKH.

11,12 6 DNEeKTpOCTaTHKA. DIJIEKTPOCTATUYECKOE TOJIE MpHU 6
HAJIMYUHM TIPOBOJTHUKOB. [IOCTOSIHHBIN 3IIEKTPUIECKUIA
TOK DJIEKTPUYECKUMA TOK B DJIEKTPOJIUTAX.

13,14 7 MaruutHoe 1oje. MarauTHoe 110j1€ B MarHeTUKax. 6
DJIeKTpOMarHuTHasE MHAYKIUA. DJEKTPOMArHUTHOE
noJie.. DJIEKTPOMArHUTHBIE BOJTHBI.

15,16 8 CBeT Kak 3JIeKTpOMarHuTHas BoyiHa. ['eomerpuue- 6
ckasg omnrtuka.. WMuTepdepenmmst cpera. Judpakuus
cgeta. [lomsipusanus cBera. Jlucnepcus U MOTIIONICHIE
CBeTa.

17,18 9 KBanToBbIe cBOMCTBA M3ydeHUs. PU3MKa aTOMOB 6
1 MoJsiekyn. du3nka aneMeHTapHbBIX YacTHII.

Tema 1. 3agauu o ¢puszMKe U UX KiI1acCUpUKAIIHS.

Meronuka pemieHus: 3aja4d pa3Horo Tuma 3ajgadyu 1mo ¢Gu3NKe Kak COCTaBHOM
AJIEMEHT CTPYKTYpPhl (PU3HUECKUX 3HaAHUN MeToauka pelleHns] KaueCTBEHHBIX 3a7a4
Mertonuka penieHus 3KCIePUMEHTAIBHBIX 33/1a4
Tema 2. MeToauka pemieHus 3a1a4 TECTOBOrO XapakTepa AJTOPUTMUAYECKAN TOIXOT
py 00yYEHUHU PELICHUIO 3a/1a4.
Tema 3. /[[unamuka cuCTEMBI MaTEPUATIBHBIX TOUEK. CHIIBI B MEXAHUKE.
HaxoxneHnue mpoekunii Cuil, JEWCTBYIOIIMX Ha TENO, ABHKYLIEECS IO HAKIOHHOU
IJIOCKOCTH.
Tema 4. 3akoHbl coxpaHeHUs. MexaHuka TBEPJAOTo Tema. MexaHuKa yIpyrux Tell.
DneMeHTHI CTIeHAIbHON TeOprur OTHOCUTETbHOCTH. Koiebanust u BOJTHBI.
Tema 5. PeanbHble Ta3bl U KUAKOCTU. SIBJICHHS TIEpeHOCA. DIEMEHTHI Ta30/lMHAMHU-
ku. [Tonsitue o minazme. TBEpbie Tena. CaMOOPraHU3YIOIINECS CUCTEMBI.
Tema 6. DnexkTpocTaTrueckoe MoJie MPU HAIWYUU MPOBOJHUKOB. DIEKTPOCTATHYE-
CKO€ MOJIE NMPHU HATUYUHU JUAJIEKTPUKOB. DHEPTUS B3aUMOJICHCTBUS 3aps0B U SHEP-
TUs JEKTPOCTATUYECKOTO NOoJIsl. [IOCTOSTHHBIN 3JIEKTPUYECKUIM TOK. DIEKTPOIPOBOI-
HOCTb TBEPABIX TEJ. DNEKTPUUECKUN TOK B AJICKTPOIUTAX. DIEKTPUUECKUN TOK B Ta-
3aX ¥ B BaKyyMe. DJEKTPOCTATUUECKOE MOJIE B BAKyyMeE.
Tema 7. IlocTosiHHOE MarHUTHOE MOJIe B BakyymMe. MarHuTHoe 1oJjie¢ B MarHeTUKax.
DJIeKTpOMarHuTHoe mnoJie. KBa3ucraimoHapHbI€ NEKTPUUYECKUE LEMU. DJIEKTpomar-
HUTHBIE BOJIHBI.
Tema 8. I'eomerpuueckas ontuka. OnTuyeckue UHCTPYMEHTHI. [locTpoenue u300-
pakeHus B JmnH3aX. Jlucnepcus u morionieHne cBera. PensaruBuctckue 3G GeKTs B
ONTHKE.
Tema 9. BonHoBsie cBoiicTBa Mukpouactull. dusmka aToMOB M MOJeKkysl. Dusuka
OyHIaMEHTaJIbHbIE B3aUMOICUCTBHS.

IIpoextupoBanne O3Y 3a1aHHON EMKOCTU U CTPYKTYPBI
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5.6. KypcosBoii npoekT (KypcoBasi padoTta)

KypcoBas paboTa He npeaycMoTpeHa y4eOHBIM IIAHOM.

6. [lepeueHb yueOHO-METOAMYECKOT0 o0ecTieYeHHs IJIsl CAMOCTOSITEILHOM
padoThl 00Yy4AKOIIUXCH M0 JUCHUIJINHE

Camocmosmenvras paboma — 3T0 OCHOBHAsI BHeayJUTOpHas paboTa CTyACHTA.
ConepxaHueM CaMOCTOSATEIbHON padOThI CTYIEHTOB SIBJISIIOTCA CIAEAYIOIIHE €€

BUABIL.

— U3YUCHHC MMOHSITHUHMHOTO arrapara JUCHUIIIINHbBI;

— HU3Y4YCHHUC TCM CaMOCTOSTEIILHOM IIOATrOTOBKH IIO yT-Ie6HO-T€MaTI/I‘-ICCKOMy

IUIaHY;

— paboTa Ha/Jl OCHOBHOM U JOTIOJIHUTEIBLHOU JTUTEPATypPO;

— paboTa HaJl IEpUOJUUYECKUMH 1 UMEIOIMMHUCS Ha Kadeape uiu B Oubimore-
K€ aHAUTMTUYECKUMH MaTepuajIaMu;

— U3y4YEHUE BOIIPOCOB JIi CAMOKOHTPOJIS (CaMOIPOBEPKH);

— CaMOIOJTrOTOBKA K IPAKTUYECKUM 3aHATHUAM;

— IIOCEILIEHNE BBICTABOYHBIX MEPOIIPUATHUN;

— IOJArOTOBKA JIOMAallIHUX 3a/aHMI;

— MOATOTOBKA MPE3EHTALMH IO TEME C UCIIOIb30BAHUEM TEXHUYECKHUX CPEICTB
Y MYJbTUMEINIMHON TEXHUKU,

— caMOCTOsITeNIbHAs paboTa CTyIcHTa B OMOIMOTEKE;

— U3YYEHHUE AIEKTPOHHBIX YUEOHBIX MATEPHUATIOB (JIEKTPOHHBIX YUEOHUKOB U

T.1.);

— KOHCYJIbTAallUH Y MpCrogaBaTcIIaA JUCIHUITIJINHBI.

Ne pas-
nena

HaunmenoBanue pasznesioB

YueOHo-MeToauvecKast Jiu-
TepaTypa
(CCBUIKM M3 CITUCKA JIUTE-
paTypsl CM. 11. 7)

3amaun mo Qu3uMke U WX KiIaccuuUKaIus.
Mertoauka pelieHus 3aad pa3Horo Tumna 3a-
nayn 1o (U3MKE KaK COCTaBHOM JIJIEMEHT
CTPYKTYpHl (pu3nueckux 3HaHUN Meroanka
peleHnsl KadeCTBEHHBIX 3amad Mertoauka
pelIeHUsI DKCIIEPUMEHTAIBHBIX 3a7a4

[7]

Meronvka pemeHuss KOJUYeCTBEHHBIX 3a1a4
U 3a/1a4 TECTOBOT'O Xapakrepa AJIropurMuye-
CKUW MOAXO0A MpY 00YYEHUH PELISHUIO0 3a/1a4

[7]

Kunemarnka marepuanbHOi TOUYKHM. JlnHa-
MHKa MaTepUaJIbHOM TOUYKHU. /[MHamuka cu-
CTEMbl MaTEPUAIIBHBIX TOUEK

[2, 4, 5]
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3aKOoHBI COXpaHEHUs. MexaHHukKa TBEPIOTO
Tena. MexaHuka ynpyrux Tel. DJIEMEHTHI
CIEHHUAIBHOW T€OPUHU OTHOCUTENBHOCTH. Ko-
JeOaHus U BOJIHBI.

[2, 4, 5]

MosekyasspHO-KUHETHYECKass TEOpPHs BeIlle-
ctBa. MneanpHbiii Ta3. OCHOBBI TEPMOJIMHA-
MUKH. PeasibHbIe Ta3bl U KUJIKOCTH. SBIICHUS
nepeHoca. JJeMeHThl razoauHaMuku. [loHs-
THe 0 miazMe. TBépawie Tena. CamoopraHu-
3YIOIIUECS CUCTEMBI

[3, 5]

DJIEKTPOCTATUYECKOE T0JIE B BAKYyME.
DJIEKTPOCTATUYECKOE TOJIE TPU  HAIUYUHU
MPOBOJIHUKOB. DJIEKTPOCTATUYECKOE  TOJIE
MIPU HaJUYUU JUAJIEKTPUKOB. DHEPrus B3au-
MOJICVCTBHS 3apsiI0OB U SHEPTHUS JIEKTPOCTA-
THYECKOTO MOJiA. [IOCTOSAHHBIN 3IIeKTpUUe-
CKMH TOK. OJEKTPONPOBOJAHOCTh TBEPABIX
TEN. OJEKTPUYECKUHA TOK B DJIEKTPOJIUTAX.
DJIEKTPUUYECKUM TOK B ra3ax U B BaKyyMe.

[1, 3, 5]

[TocTosiHHOE MarHuTHOE TMOJie B BaKyyMe.
MaruutHoe moJie B MarHeTUKaxX. JJIEKTPO-
MarHuTHasT WHAYKIUSA. ODJIEKTPOMAarHUTHOE
nosne. KBa3zucTtanmoHapHbIe 3JIEKTPUYECKHE
LENU. DIEKTPOMArHUTHBIE BOIHBI.

[1, 3, 5]

CBeT Kak SJeKTpOMarHuTHas BojHa. ['eo-
MeTpudeckasi ontuka. ONTUYECKHE WHCTPY-
MeHThl. MaTepdepennus crera. Audpaxims
ceera. llonmspusaums csera. /lucnepcus u
norJiomeHre ceeta. PenstuBucrckue 3ddex-
ThI B ONITHKE.

[6, 7, 8]

KBanToBBIE CBOMCTBA U3IyyeHHs. BOJIIHOBBIE
CBOMCTBAa MHUKpoyacTull. Pu3nka aTOMOB U
MoJiekysl. duszuka aromHoro sapa. dusuka
aleMeHTapHbIX YacTull. DyHIaaMeHTalIbHbIC
B3aUMOJIEUCTBUS

[7. 8]

’KYTOYHOM aTTecTaluu

1. (I)OHZ[ OLHCHOYHBIX CPEACTB Uil TEKYHIET0 KOHTPOJIA YCIIEBAEMOCTHA U IIPOME-

Bunpl 3aHgTHII ¥ TEMBI, BBIHOCUMBIE Ha pyOekHyI0 aTTecTaruto Nel

Otanbl GOpMUPOBAHUS U OLIEHUBAHUS KOMIIETEHIIMH
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Ne o/m

KonTtponupyemsie pas-
JeJbl (TeMBbI), MOAYJIH
JTVCIIMTUTAHBI/ TIPAKTUKH

Ko xonTponupye-
MOM KOMIETEHIIUU

Haumenosanue
OIICHOYHOI'O CPEACTBA

Kunematuka marepu-
aTbHOM TOYKHU. /nHaMu-
Ka MaTE€pUAIIBHON TOYKH.
JlnHaMuKa CUCTEMBI Ma-
TEPHUATBHBIX TOUEK

VYK-2,IIK-1

3aKOHBI COXPaHEHHUS.
MexaHuka TBEPIOTO Te-
na. MexaHUKa YNOpyrux
Tel. DJIEMEHThI CHEIU-
aJIbHOM TEOpHU OTHOCH-
tenpbHOCTH. Konebanusa n
BOJIHEI.

VYK-2,I1K-1

MonekynsipHo-
KUHETUYEeCKass  Teopus
BemiecTra.  MmeanbHbIN
ra3. OCHOBBI TEpMOIH-
HamMuKu. PeanbpHble Ta3bl
U JKUIAKOCTU. SIBICHHS
IepeHoca. DJIeMEHTHI
razogquHaMuku. [loHsiTHE
o iazMme. TBépapie Tena.
Camoopranuzyonmecs
CHCTEMBI

YK-2,11K-1

DIJIEKTPOCTATUYECKOE
MI0JIE B BAKyyME.

DIJIEKTPOCTATUYECKOE
MOJIe MPU HAIMYHUU TPO-
BOJIHUKOB. JIEKTPOCTA-
THYECKOE  TMOoJie  TpH
HaAJIMYUM  JUBJIEKTPUKOB.
DHeprus B3anMO/IEeH-
CTBHUSI 3apsiIOB U DHEPTHUS
3JIEKTPOCTATUYECKOTO
T1OJIA. ITocTrossHHBIN
AJIEKTPUYECKUI TOK.
DJIIEKTPONPOBOTHOCTh
TBEPABIX TEN. DIEKTPH-
YECKHUM TOK B JJIEKTPOJIU-
Tax. DIEKTPUUECKUN TOK
B ra3ax u B BaKyyMe.

YK-2,11K-1

KontponpHas
pabora 1

Kontponbhas paborta
No2
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IIpumepHbIe 3a1aHust AJ151 KOHTPOJIBbHOM padoTsl 1

KoutponbHas paboTa sIBISETCS CPEIACTBOM TMPOBEICHUS TEKYLIEro KOHTPOJIS
ycneBaeMocTu cryieHTa. KontposbHas paboTa mpoBOAUTCS B MUCHMEHHOM BUJE B
teueHne 40 MuH. Kaxxplii CTyIEHT MOJIy4YaeT BApUAHT 3aJaHusl, COACPKAIINUNA YEThI-
pe 3amaun. 1. 3anmaya. Teno maccoit 300 Kr JISKUT Ha MOy KaOMHBI TPY30BOTO
oAbEMHHUKA, MogHuMaromerocs BBepx. Jlano: m=300 kr, a=3 m/c2 — yCKOpeHHe Ka-
Oounbl. OnpeenuTh CUITy JaBJICHH Tea Ha Mo KaOuHbI P.

2. 3anmava. K mutu noxasemieH rpy3 maccoil m=1 kr. Haiitu cuiny HaTsSHKeHUS HU-
i T, ecnu: 1) HUTB C TPY30M MOKOMUTCS; 2) ABUTAETCSl BHU3 C YCKOPEHUEM a= 5 M/c2;
3) aBuTaeTCs BBEPX C YCKOpeHHEM a= 5 m/c2.

3.3amaua. I'py3 maccoit 50 kxr mepemerniaeTcsi M0 TOPU3OHTATBHON TUIOCKOCTH
non aevcreueMm cuibl F=300 H, HanpaneHHou moxa yrioMm o=30° K TOPU3OHTAJIH.
Koaddumuent tpenus rpysza o miockocts P=0,1. Onpenenuts yckopeHue, ¢ KOTo-
PBIM IBUKETCS TPY3.

4. 3agada. CaHKM Maccoil m TSAHYT MO TOPU30HTAIBHOU MOBEPXHOCTHU ¢ cuiioil F,
HaIpaBJICHHOM MO YIIoM 0 K ropu3oHTY. KoadduimeHT TpeHus: Mex1y caHkaMu U
TOPU30HTATBHON MOBEPXHOCTHIO paBeH . ONpenennTh YCKOPEHHE CaHOK.

5. 3amaua. JIBa Heynmpyrux Teia, Macchl KOTOPBIX 2 U 6 Kr. J[BHXKYTCS HaBCTpeUuy
JPYT APYTY CO CKOPOCTSIMU 2 M/C Kaxaoe. OnpenenuTs MOAy/Ib U HalpaBJIeHUE CKO-
POCTH KaXXJI0T'0 U3 3TUX TeJl MOCJIE yaapa.

6. 3amaga. Ha Baronetky maccoit 800 Kr, KaTAIIyIOCs MO0 TOPU3OHTATILHOMY ITYTH
co ckopoctbio 0,2 m/c, Hacemanu cBepxy 200 kr meOHs. Ha ckonbko mpu 3TOM
YMEHBUINIACH CKOPOCTh BArOHETKHU ?

7.3anadya. OXOTHHUK CTpENSET U3 PYXKbs C IBHKYUIEHCS JTOJKH MO HAIIPABICHUIO
e¢ aBmxeHus. Kakylo cKopocTh MMena JI0/IKa, €CJIM OHa OCTaHOBUJIACH IMOCHE JABYX
OBICTPO CIEAYIOITUX APYT 32 APYroM BeICTpeaoB? Macca oxoTHuKa ¢ jJoakoi 200 kr.
Macca 3apsina 20 r. CkopocTh BbUIeTa IpoOU U TOPOXOBbIX razoB 500 m/c.

8. 3amaua. Baron maccoit 20 T, aBrKymmiics co ckopocTteio 0,3 M/c, HaroHser
Barod mMaccout 30 1, aBuxymuiica co ckopocthio 0,2 m/c. KakoBa ckopocTh BaroHoB
MOCJIE B3aUMOJICUCTBUSA, €CIIU yJap HEYIIPYTUU.

9.3amaua. C cyana maccoit 750 T mpousBeAEH BHICTPEN W3 MYIIKH B CTOPOHY,
MPOTUBOMOJIOKHYIO €r0 JBWXEHHUIO, 1o yriaom 60 rpagycoB kK ropu3oHTy. Ha
CKOJIbKO M3MEHMJIACh CKOPOCTh CYJIHA, €Clid CHapsa maccoil 30 Kr BbUIETEN CO CKO-
pocThio 1 M/C OTHOCHUTENIBHO CyHA?

10. C Kako¥ CKOPOCTBIO MPOXOAMII TPy3 MPYKUHHOTO MasTHUKA, UMEIOIIETO
maccy 0,1 Kr, mojokeHne paBHOBECHS, €CIIU KECTKOCTh NMpYykuHbl 40 H/M, a aMIUTHU-
Tyna Kojiebanus 2 cm?

11. Kak onpenensieTcss cOOCTBEHHasi 4aCTOTa MPYKUHHOTO MasiTHUKA?

12. 3BykoBas BosiHa yacToThl 5000 ' pacpocTpaHsieTcs B METAILNTMYECKOM
crepxHe co ckopoctbio 5000 m/c. Uemy OyneT paBHO pPacCTOSIHHE MEXIY ABYMs
OJMKaMIIMMHU TOYKaMH, OTIMYAIOIIUMHKCS 110 ¢aze Ha ?

13. [Ipy>KMHHBIN MasSTHUK COBEPIINAET TAPMOHUYECKUE KOICOAHUs C aMILIHU-
tyao 20 cMm. Uemy paBHO CMEIIEHHE MAasSTHUKA OT MOJIOKEHUsI PAaBHOBECHS depes
MOJIOBUHY TMEPUOJA, €CJIM B HAYAIbHBIII MOMEHT BPEMEHU MAsITHUK HaXOAWJICS B IO-
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JIO’KEHUH PaBHOBECHSA?

14. PaccrosiHue 10 mperpazpl, oTpakaromied 3Byk, 68 M. Uepe3 CKOJIbKO
BPEMEHH YEJIOBEK YCIBIIINAT 9XO0?
15. [Ipy m3mepeHun TIyOMHBI MOPS O KOopabjieM IMpU MOMOIIM 3XO0J0Ta

0Ka3aJIoCh, YTO MOMEHTHI OTIPABIICHUS U MpUEMa YyJIbTpa3ByKa pasjelieHbl MpoMe-
)KyTkoM Bpemenu 0,6 ¢. KakoBa rimyOunHa Mops o1 kopaodiaem?

16. [Touemy B yCTOM 3pUTETHLHOM 3aJI€ 3BYK IPOMYE U «PACKATUCTEI», ueM
B 3aJi€, 3aMI0JTHEHHOM MTyOJIMKOM ?
17. 3agava. [lo moBepXHOCTH BOJBI B 03€p€ BOJIHA PACIPOCTPAHSETCS CO

CKOPOCTHIO 6 M/c. KakoBBI Iepro/ 1 4acToTa KoyieOaHni 0akeHa, €ClIv JIJTMHA BOJTHBI
3 m?

18. 3anava. Pei0osioB 3ameTwi1, yto 3a 10 ¢ MOIMIaBOK COBEPIIMII HA BOJTHAX
20 xoyie0aHMii, a pacCTOSHUE MEXAY cocelHUMU ropoamu BoaH 1,2 M. KakoBa cko-
POCTb pacrpoOCTpaHEHUs BOJIH?

19. 3amaya. Ha o3epe B O€3BETPEHHYIO MOTOJy C JIOAKA OPOCHIIN TSKEIBINA
sakopb. OT MecTa OpocaHus SIKOPS MOLUTH BOJHBL. YenoBek, cToAmui Ha Oepery, 3a-
METHJI, 4TO BOJIHA JONUIa 10 Hero uyepe3 50 ¢, pacCTosHUE MEX]y COCEIHUMH Topoa-
mu BostH 0,5 M, a 3a 5 ¢ Ob10 20 BerieckoB o Oeper. Kak ganeko ot 6epera HaXxo/Iu-
Jach Jiojika’?

20. 3agauva. JlJinHa 3ByKOBOM BOJIHBI B BO3AYXE [IJII CAMOTO HHU3KOTO MYXK-
CKOro rojoca gocturaet 4,3 M, a IJIsi cCaMOTO BBICOKOTO >K€HCKOIro rojoca 25 cm.
HaliTn yacToTy Kosie0aHuii ’TUX TOJIOCOB.

21. 3agaya. Bo Bpems rpo3bl 4eIOBEK YCIbIIal rpoM yepe3 15 ¢ mocie
BCIIBIIKK MOTHUM. Kak fganeko ot Hero mpousoien pa3psan?
22, 3amava. Korma naOmiogaTens BOCOPUHUMAET MO 3BYKY, UYTO CaMOJIET

HAaXOJUTCS B 3€HUTE, OH BUAUT €0 Mo yrioM a = 73° k ropu3oHTy. C Kakoil CKoOpo-
CTBIO JIETUT caMoJjieT? Eclii HeT crielHallbHbIX OTOBOPOK, CYMTATh CKOPOCTh 3ByKa B
Bo3yxe 340 m/c, a B Boje 1400 m/c.

23. 3agaya. MOTOLMKIIMCT, IBUXKYILIUAKCS MO NPSIMOJIMHEHHOMY YYacTKy J10-
pOTH, YBUJIEI, KAK YEJIOBEK, CTOSAIIMNA y JOPOTH, YAAPWI CTEPKHEM MO BUCSILIEMY
penbey, a yepe3 2 ¢ ycubimai 3ByK. C Kakoi CKOPOCTBIO IBUTAJICS MOTOLUKIIUCT, €C-
JIM OH TIpOeXajl MUMO 4eJloBeKa yepe3 36 ¢ mocie Havana HaOIro1eHHs ?

24. 3BYK B3pbIBa, MIPOU3BEJCHHOTO B BOJE BOJM3HM MOBEPXHOCTH, IPUOOPHI,
YCTaHOBJICHHbIE Ha KOpalJie U MPUHUMAIOIINE 3BYK IO BOJE, 3aPErMCTPUPOBAIIA HA
45 ¢ pasblile, YeM OH MpHILET MO BO3ayXy. Ha kakoM paccTosHHM OT KOpalis mpo-
M30I11EN B3PbIB?

25. Haiinute ynnuuenue OykcupHOro tpoca ¢ k€ctkocthio 100kH/M mpu
OyKCHUpPOBKE aBTOMOOMIISI Maccol 2 T ¢ yckopenueM 0.5 M/c2. Tpenuem npeHeOpeyb.

26. OxapakTepu3yiTe pa3Hble CTHIH M€JarOTHYECKOTr0 OOIIEHUSI.

217. 3amaua. Kakyoo paboTy HaJi0 COBEPIIUTH, YTOOBI PACTSHYTH MPYKUHY C
*kéctkocthio 40 kH/M Ha 0,5 cMm?

28. 3amaua. J{ns pacTsokeHUs TPYKUHBI HA 4 MM HEOOXOJMMO COBEPIIUTH

paboty 0.02 J[x. Kakyto paboTy Ha/io COBEpPIIUTh, YTOOBI PACTSAHYThH MPYKUHY Ha 4
cm?
29. 3anava. /lunamomerp, paccumtannbii Ha 40 H, wumeer npyxuny c
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xEctrocThio 500 H/M. Kakyto paboTy Hafgo cOBEpIIUTh, YTOOBI PACTAHYTH MPYKUHY
OT CepEeIMHBI UIKAJIBI IO TIOCIIETHETO JIEICHUS ?

30. 3anaya. Kakoe KOJMYECTBO BEIIECTBA COJIEPKUTCS B aTIOMUHUEBOU OT-
JINBKE Maccoi 5,4 xr?

31. 3angaya. Kakosa macca 500 moub yriaekucioro rasa?

32. 3anaua. Kakoii 00bem 3anumaror 100 mosb pryTu?

33. 3amava. CpaBHUTH Macchl U OOBEMBI JIBYX TeJl, CIEJNAHHBIX COOTBET-
CTBEHHO M3 0JIOBA ¥ CBMHIIA, €CJTM B HUX COJCPIKATCS PaBHBIC KOJNYECTBA BEIIECTBA.

34, 3anava. Kakoit o0bem 3aliMeT BOJOPOI, COAEPIKAIIUI TaKOe K€ KOJInde-

CTBO BEIIECTBA, KaKoe COAEpPKHUTCS B a3oTe oObemMoM 2 mM3? Kakoili o0bem 3aiimMer
KHCJIOPOJI, COZIEPIKALUI TaKO€E ’K€ KOJIMYECTBO BemecTBa? TemmnepaTypa U JaBiIeHHE
ra3oB OJIMHAKOBBI.

35. 3agada. 3Has MMOCTOSHHYIO ABOraJpo, HAWUTH MACCy MOJIEKYJIBl U aToMa
BOJIOpO/Ia.

36. 3amaya. CKOJIBKO MOJIEKYN COJIepKUTCs B yriekuciiom rase (C02) mac-
coit 1 r?

37. 3anaya. HaifTu ynciio aToMOB B aJllOMUHUEBOM IIpeaMeTe Maccoit 135 1.

38. 3agaya. CuuTas, 4To JUAMETP MOJIEKYJ BOJOPO/1a COCTABISET OKOJIO 2,3

*10-10 M, noxcuuTaTh, KaKOi JUIMHBI NOJYy4YUIach Obl HUTh, €CIU OBl BCE MOJIEKYIIBI,
coJeprkamiuecst B 1 Mr aToro rasa, ObUIM pacioiOKEHbl B OAUH Pl BIUIOTHYIO IpYT K
npyry. ConocTaBuTh JUIMHY 3TOM HUTH CO CPEIHHMM PACCTOSIHUEM OT 3emiu 1o Jly-
HBI.

39. 3amaga. B o3epo, nMeromiee cpenHior0 rayouny 10 M um miomans mo-
BepxHocTH 20 KM2, OpOCHIIu KpUCTaJUIMK MoBapeHHoM conu maccoi 0,01 r. Ckoiibko
MOJIEKYJI 3TOM COJIM 0Ka3aJ0Ch Obl B HAIIEPCTKE BOJABI 00BEMOM 2 ¢M3, 3a4epIHyTON
U3 03epa, eclii MoJjiarath, YTO COJIb, PACTBOPUBIINCH, PABHOMEPHO pacIpeieiiach
BO BceM 00beMe BOIBI 03epa?

40. 3agauya. HaliTh cpegHIOI0 KWHETHYECKYIO JHEPTHI0 MOJIEKYJbl OJIHO-
aToMHoOro rasza npu gasinenuu 20 kIla. KonuenTpauust Mojiekys1 3TOro rasa npu yka-
3aHHOM J1aBJIEHUH cocTaBirsieT 3 ¢ 1025 m~3.

41. 3amauva. Hailtu cpefHior0 KBaJpaTUYECKyI0 CKOPOCTh MOJIEKYJIBI BOJIO-
poaa npu temneparype 27 °C.
42. 3amaua. Haiitu Maccy mpupoHOTO TOproyero raza oobeMom 64 M3, cyu-

Tasi, YTO 00BEM yKa3aH MPH HOPMAITBHBIX YCIOBHUSIX. MOJSPHYIO Maccy MpUPOTHOTO
rOpPIOYETro ra3a CUYMTaTh paBHOM MoJispHOM Macce meTaHa (CH4).

43. 3amaga. CpaBHUTH BHYTPEHHIOIO JHEPTHIO Ta3a, HaXOJIAIIETOCS B OT-
KpBITOW KOJIOE, 10 HarpeBaHus C BHYTPEHHEH 3Hepruey rasa, OcTaBIIerocs B Kojoe
nocJie n300apHOro0 HarpeBaHus.

44, 3anaua. Temnepatypa Bo3zayxa B komHaTe oobemom 70 M3 Obuia 280 K.
[Tocne Toro kak MpOTOMIIIN TEeYb, TEMIIepaTypa noausIack 10 296 K. Haittu padoty
BO3/1yXa MIPHU PaCIIUPEHUH, €CIIH JaBiIeHUE MOCTOSTHHO U paBHO 100 kl1a.

IIpuMepHbIe 3a1aHNs 1J151 KOHTPOJbHOU padoThI 2

45. 3amava. C KakoW CWIOW B3aMMOJEWCTBYIOT ABa 3apsga2 mo 10 vKi,
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HaXOJISIIINECS Ha PACCTOSIHUM 3 CM JIpYT OT Apyra?

46. 3agaua. Ha xakom paccrosiHun Apyr oT apyra 3apsaabl | MxKn u 10 HKn
B3aUMOJICHCTBYIOT ¢ cuioit 9 MH?

47. 3agaua. Bo CkoNBbKO pa3 HaI0 W3MEHUTh PACCTOSTHUE MEXAY 3aps/laMU
IPY YBEJIMYEHUHU OJTHOTO U3 HUX B 4 pa3a, 4ToObl CHUJIa B3aUMOJICHCTBHUS OCTaIACh
MpeKHEN?

48. 3agauya. OguHakoBble Imapuku Maccod mo 0,2 T moABElICHb HA HUTHU
TaK, KaK MOKa3aHO Ha pucyHke 69. Paccrosanue mexnay mapukamu BC = 3 cm.
Haiitu cuity HatsbkeHust HUTH Ha ydactkax AB u BC, ecnu mapukam cooOnim
OJIMHAKOBBIE MO MOAYJr0 3apanbl no 10 HKi. PaccmoTpers ciywau: a) 3apsiibl
OJIHOMMEHHBIE; 0) 3apsbl pA3HOMMEHHBIE.

49. 3amava. /[Ba mapuka, pacrnojoKeHHbIE Ha paccTosiHuu 10 cm npyr ot
Jpyra, UIMEIOT OJNHAKOBBIE OTPUIIATENIbHBIE 3apsiibl U B3aUMOJIEUCTBYIOT C CH-
noit 0,23 mH. HaliTu unciio «u30bITOUHBIX) JIEKTPOHOB HA KAXKJIOM IIIapUKeE.

50. 3amaya. OQUHAKOBBIE METAUIMYECKUE NIAPUKH, 3apsSHKEHHBIE OJHO-
MMEHHO 3apsgamMu q U 411, HaXOJATCS Ha pacCTOSHUU T Ipyr oT apyra. [lapuku
IIPUBEJIM B CONIPUKOCHOBEHHE. Ha Kakoe paccTosiHME X HaJ0 X pa3BEeCTH, YTOOBI
CHJIa B3aUMOJEHCTBUS OCTAJIACh IPEXKHEN?

51. 3agauva. 3apsaael 10 u 16 HKn pacnonoxkeHsl Ha pacCTOSIHUU 7 MM APYT
ot apyra. Kakas cuna Gyner nefictBoBaTh Ha 3apsan 2 HKII, HOMEUIeHHbIN B TOY-
Ky, YJQJIEHHYIO Ha 3 MM OT MEHBIIETO 3apsaa U Ha 4 MM OT OOJIbILIEr0?

52, 3amava. Ha 1ByX OoJMHAKOBBIX MO JJIMHE HUTSX, 3aKPEIJIEHHBIX B OJHOU
TOYKE, MOJBEIICHBI 1Ba mapuka. CpaBHUTH yIJIbI OTKJIOHEHWM HUTEW OT BEPTHU-
KaJld, €CJIM: a) NIApUKH, UMes OJIMHAKOBBIE MACChI, 3apsKEHbl OJTHOMMEHHO U 3a-
psA TIEpBOTO IIapuKa OoJblle 3apsjia BTOPOro; 0) 3apsbl MIApOB OJMHAKOBBI, a
Macca MepBoro OOJbIIe Macchl BTOPOTO.

53. 3anaua. Kakas cuna aerictByeT Ha 3apsia 12 HKII, MOMENIEHHbIH B TOUKY,
B KOTOPOM HAMpPsKEHHOCTh dJIEKTPUIECKOTO T0Jisg paBHa 2 KB/m?
54, 3agava. /IBa 3apsjma, oAWH M3 KOTOPBIX IO MOAYJIO B 4 pa3a OoJiblie

JPYroro, pacroyIOXKEHbl Ha PAacCTOSIHUU a JPyr OT Jpyra. B kakoil Touyke mpo-
CTpaHCTBa HANPSHKEHHOCTD TOJISl paBHA HYJIIIO, €CIIM 3apsi/ibl: a) OTHOMMEHHEIE, 0)
pa3HOMMEHHBIE?

55. 3agava. B ogHOpoHOM Tosie HampsibkeHHOCTRI0 40 kKB/M Haxomutcs 3a-
pan 27 uKn. HallTh HanmpsKEHHOCTh PE3yJIbTUPYIOIIETO MOJI HAa PACCTOSTHUH 9
CM OT 3apsiia B TOYKax, JIEXKAIIMX: a) HA CHUJIOBOW JMHUM OJHOPOJHOTO TOJIA,
MpOXOsIel uepes 3aps; 0) Ha IPsSMOM, MPOXOIAIIEH Yepe3 3apsia U MepIieH 11-
KYJISIPHON CHUJIOBBIM JIMHUSIM.

56. 3agauva. [Ipu BHeCEeHUU 3apsHKEHHOTO METAJUIMUECKOTO IapuKa, MOJBe-
HIEHHOTO Ha MU30JIMPYIOIIEH HUTH, B OJHOPOJIHOE DJIEKTPUUYECKOE T0JIe HUTh 00-
pazoBayia ¢ BepTUKalbio yroi 45°. Ha CKOJIbKO YMEHBIIUTCS YroJl OTKJIOHEHUS
HUTHU TpU OoTeKaHuu ¢ mapuka 1/10 monm ero 3apsga? JluHum HanpsH>KEHHOCTH
0JIs1 HAITPaBJIEHbl TOPU30HTAIIBHO.

S7. 3amaua. [Ilapuk maccoii T, HeCyIuil 3apsia g, CBOOOTHO MMaiaeT B OJHO-
POJHOM 3JIEKTPUUYECKOM I0J€ HanpsbkeHHOCThIO E. JIMHMM HanpsyKeHHOCTH
HaIpaBJICHbl TNapalieIbHO MOBEPXHOCTH 3eMiu. KakoBO JBH>KEHHUE IIapuka’?
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HanucaTte ypaBHEHHE TpaeKTOpUU y = y(X), HAMpaBUB OCh X MapajlieIbHO BEK-
TOPY HaIPSKEHHOCTH, a4 OCh Y BEpPTUKaIbHO BHM3. HauabHas CKOpPOCTh IIapuKa
paBHa HYJIIO.

58. 3agaya. CpaBHUTH CUITy B3aUMOJCHCTBHUS JIBYX OJMHAKOBBIX IIApOB B
ClIyyae OJJHOMMEHHBIX U Pa3HOMMEHHBIX OJMHAKOBBIX MO MOIYJIIO 3apsaoB. Pac-
CTOSTHUE MEK]y 3apsA1aMU CPAaBHUMO C UX PAJNYCOM.

59. 3agayda. 3apsyKEHHBIN 1Iap UMEET MMOBEPXHOCTHYIO IUNIOTHOCTD 3apsia CT.
Haittn HanpspkeHHOCTH E MoJist B TOUKE, OTCTOSIEW OT MOBEPXHOCTH IIApa HA
PacCTOSIHUM, PABHOM €T0 JTUaAMETPY.

60. 3anavya. OueHb MaJCHbKHUI 3apsKEHHBIN MApUK TOTPY3UIN B KEPOCHH.
Ha xakom paccTosHUM OT MIapuKa HANMPsHDKEHHOCTH MOl OyAeT Takas ke, Kakas
ObLJIa 10 IOTPYKEHUS Ha PacCCTOSIHHUH 29 cM?

61. 3agaua. Kakyto paboTy coBepiiaeT mnoje npu nepemenieHuun 3apsga 20
HK u3 Touku ¢ norennuanom 700 B B Touky ¢ noteHuuanom 200 B? u3 Touku ¢
noteHiuanoM -100 B B Touky ¢ notenmuaiom 400 B?

62. 3amaya. CpaBHUTh KMHETHYECKUE PHEPTUU U MPUOOPETEHHBIE CKOPOCTH
MPOTOHA M a-4acCTHUILIbl, KOTOPbIE MPOILLIN OAWHAKOBBIE YCKOPSIOIINE Pa3HOCTU
NOTeHIMaIoB. Macca a-4acTullsl B 4 pa3a 0oJibllie Macchl IPOTOHA, a 3apsij — B
2 paza OoJiblIIe.

63. 3amaua. EMkocth nepBoro koujeHcatopa 0,5 mx®, a Broporo — 5000
n®. CpaBHUTH HaANpsKEHUs, KOTOpbIE HAJAO MOJaBaTh HA 3THU KOHJECHCATOPHI,
YTOOBI HAKOTIUTH OJIMHAKOBBIC 3aPSIIbI.

64. 3agaya. Bo CKOJNBKO pa3 WM3MEHHUTCS €MKOCTh KOHJEHCATOpa MpH
YMEHBIIICHUU padoyel IJIONaau TJIaCTUH B 2 pa3a U YMEHBIIEHUU PACCTOSIHUS
MEXKly HUMH B 3 paza?

65. 3agauva. [Ipu BBeIeHNH B IPOCTPAHCTBO MEXKY IIJIACTUHAMH BO3AYILIHO-
ro KOHJEHCATOpa TBEPAOrO AUAJIEKTPHUKA HANPSHKEHUE HA KOHJIEHCATOPE YMEHb-
mmiock ¢ 400 no 50 B. KakoBa nuanektpudeckas NpOHUIIAEMOCTh AUAJIEKTPUKA?
66. 3agaya. OgHa U3 MJIACTUH LIKOJIBHOTO IIJIOCKOTO KOHJEHCATOopa COeIU-
HEHA CO CTEP>KHEM JJIEKTPOMETPA, a Apyras ¢ 3a3eMJICHHbIM KopiycoM. Kaknmu
crioco0aMu MOKHO TTOKa3aHUs DJIEKTPOMETPA YMEHBIITUTh? YBEIHUUUTh?

67. 3agava. Ilnomaap KakI0W IJIACTHUHBI IUIOCKOTO KOHJZIEHCAaTOpa paBHA
520 cM2. Ha kakoM paccTOSIHUM JIpYT OT Apyra HaJo paclojOXKHUTh IIACTUHBI B
BO3/IyX€, YTOOBI EMKOCTh KOHJIeHCaTopa Oblia paBHa 46 nd?

68. 3anayva. [L1ocKkuii KOHIEHCATOP COCTOMT M3 JIBYX IUIACTHH IUomaasio S0
cM2 kaxaas. Mexy miacTHHaMHM HaXoJuTcs ciiol ctekia. Kakoi HanOombimit
3apsii MOKHO HAKOTUTh HA 3TOM KOHJIEHCATOPE, €CJIU MIPU HAMPSHKEHHOCTH MOJIs
10 MB/M B cTekJie MPOUCXOIUT MPoOOii KoHAeHcaTopa?

69. 3agava. PacctossHMe MEXy IUIACTUHAMU TUIOCKOTO KOHJEHCATopa yBe-
auuuiad B 3 pa3a. Bo CkobKO pa3 M3MEHWIICA 3aps/l, HANpsHDKEHUE MEXIy Iia-
CTUHAMH U HANPSHXKEHHOCTH MOJIS, €CIM KOHACHCATOp: a) OTKIIOUMWIA OT MUCTOY-
HUKA HampsDKeHHs; 0) OCTalCid MOJKIIOUYEHHBIM K HCTOYHUKY TOCTOSIHHOTO
HaIpsKeHUs ?

70. 3amaua. OO6MoOTKa peoctara conpoTuBiieHneM 84 OM BBIMOTHEHA U3 HU-
KEJIMHOBOU MPOBOJIOKH C IUIONIa/bI0 TonepeyHoro ceuenus: 1 mm2. KakoBa miiu-
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Ha IIPOBOJIOKHU?

71. 3amaya. Bo cKoJIbKO pa3 M3MEHHUTCSl CONPOTHUBIICHHE MPOBOAHMKA (0e3
W30JISIIIAN ), €CITH €TO CBEPHYTH MOTIOJIaM B CKPYTHTH?
72. 3amava. llenb cocTOMT M3 TpeX MOCIEAOBATENILHO COEAMHEHHBIX IMPO-

BOJHUKOB, MOJKJIIOYEHHBIX K MCTOYHUKY HampsbkeHueMm 24 B. ComportuBiieHue
nepBoro nposogHuka 4 Om, BToporo 6 OM, U HalpsbKEHHWE HA KOHIAX TPEThEro
MIPOBOJTHUKA

73. 3agava. YrioBas Beicota CoiiHila Haja ropuzoHToM a = 20°. Kak Hamo
PacMoIOKHUTh TIIOCKOE 3epKalo, YTOOBI OTPaKECHHBIE JTyYH HANPaBUTh: ) BEPTHU-
KaJIbHO BBEpX; 0) BEPTUKAIBHO BHU3?

74. 3amava. Kakue yacToThl K0ieOaHUd COOTBETCTBYIOT KpallHUM KPacHBIM
(1 = 0,76 MmxM) u kpaitHuM ¢uonetoBpM (K = 0,4 MKM) JTydaM BHIMMOW YacCTH
criekTpa’?

75. 3anavya. CKOJIBKO JJIMH BOJIH MOHOXPOMATUYECKOTO U3IyYEHUs C 4acTo-
toi 000 TI' yknaasiBaeTcss Ha oTpe3ke 1 m?

76. 3anaya. Boga ocBenieHa kpacHbIM CBETOM, JUIsi KOTOPOTO JJIMHA BOJIHBI

B Bo3ayxe 0,7 MxMm. Kakoii OyaeT aymHa BotHBI B Bojie? Kakoif riBeT BUAUT Yeno-
BEK, OTKPBIBIIUHI TIJ1a3a Mo BOJAOM?

17. 3amava. [{ns maHHOrO cBeTa JjinHA BOJHBI B Bojie 0,46 mxm. KakoBa
JIJTMHA BOJIHBI B BO3yXe€?
78. 3amaya. KakoBa mmpuHa BCEro CIEKTpa NEPBOro MopsiaKa (IJIUHBI BOJIH

3aKiro4eHsl B npenenax ot 0,38 no 0,76 MKM), OIy4EHHOTO Ha 3KpaHe, OTCTOS-
1ieM Ha 3 M oT Ju(dpakiiMoHHON pemeTku ¢ nepuoaom 0,01 mm?

79. 3amava. B mikone ects qudpakuroHHble pemetku, umerone 50 u 100
mTpuxoB Ha 1 MM. Kakas u3 HUX mact Ha 3kpaHe 0oJiee MIMPOKUHN CIEKTp Mpu
MPOYUX PABHBIX YCIOBUAIX?

80. 3amaua. Kak u3MeHsercss kapTuHa IU(PPaKIMOHHOTO CHEKTpa MpHU yia-
JIEHUU KpaHa OT PEeleTKu?
81. 3amaua. [udpakuuonnas pemnietka coaepkuT 120 mTpuxoB Ha 1 MM.

HaiitTn 1mvuHy BOJIHBI MOHOXPOMATHYECKOIO CBETA, MAJAlOIIEro Ha PEIIETKY, ec-
JIY yTOJ MEXIY IByMs CIEKTpaMu NIEPBOTO MOPSIKA paBeH 8°.

82. 3agaua. OnpenenuTs yroyl OTKIOHEHHS JTyuen 3eneHoro ceera (X. = 0,55
MKM) B CIEKTpE IMEPBOrO MOPSJIKA, MOJyYEHHOM C MOMOUIbIO JAU(PPaKIIMOHHON
peleTku, nepuo Koropoit pasex 0,02 M.

83. 3agava. [nmuHHOBONHOBas (KpacHas) rpaHuinia ¢otodddexra ajis Meau
282 um. Haiitu paGoTy BbIX0Ja 3JIEKTPOHOB U3 Meau (B 3B).

84. 3agauva. Haiitu kpacHyto rpanuity porosddexra s kaaus.

85. 3agava. Bo3nukHeT U $GoTodddEKT B IMHKE MO ACHUCTBU €M 00JIyde-
HUSl, AIMEIOLLETO IMHY BOJHBI 450 HM?

86. 3amava. Kakyro MakCUMalbHYH0 KMHETHYECKYIO SHEPIHI0 UMEIOT 3JIEK-
TPOHBI, BRIPBAaHHBIC U3 OKCHJIa Oapwsi, mpu oOayueHun cBetoM yactotou 1 T1'?
87. 3anava. Kakyro MakcHMajabHYI0 KHHETHUECKYIO SHEPTUI0 UMEIT (PoTo-

AJIEKTPOHBI TIPU OOTydYeHUU Keye3a cBeToM ¢ JutrHou BosiHbl 200 HM? KpacHas
rpanuiia Gorodddexra s xene3a 288 HM.
88. 3agauva. Kakoil JyiMHBI BOJIHBI HA/I0 HAMPABUTH CBET HA MOBEPXHOCTH 11€-
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3Us, YTOOBI MaKCUMalbHAasi CKOPOCTh (DOTOANEKTPOHOB Obl1a 2 Mwm/c?

89. 3anava. Kakoe 3anuparoniee HanpspKeHUE HaJI0 MOJaTh, YTOOBI 3JIEKTPO-
HBI, BBIPBaHHbIE YJIBTPA(QHUOIETOBEIM CBETOM C UIMHOW BOJHBI 100 HM U3 BOJIb-
¢dpaMoBOro KaToa, HE MOTJIIM CO3AaTh TOK B LENH?

90. K xakomy BHIly clieflyeT OTHECTH JTy4YH, SHEPTHsl POTOHOB KOTOPHIX paB-
Ha: a) 4140 3B; 0) 2,07 »B?
91. OnpenenuTs JUIMHY BOJHBI JIydeld, POTOHBI KOTOPHIX UMEIOT TaKylO e

HHEPIHUIO, YTO U 3JEKTPOH, YCKOPEHHBIN HanpspkeHueM 4 B.

Buibl 3aHATHII U TEMBI, BBIHOCUMBIE Ha pyOekHYI0 atTecTanuto No2
JTanbl (POPMHUPOBAHNUS U OLICHUBAHUS KOMIIETEH M

Ne/m | Kontponupyemsie pas- Kon konTpommpye- HanmenoBaHue
JieJIbl (TeMBI), MOYJIN MOM KOMITIETEHIIMA | OLICHOYHOI'O CPEJCTBA
T CHUTUTHHBL/ TIPAKTUKH
1. ITocTostHHOE MarHuT- VYK-2,I1K-1 KonTposbHas
HOE T0JIE B BaKyyMe. pabota 2

MarauTtHOoe moJsie B Mar-
HETUKAaX. OJIEKTpoMar-
HUTHAasA UHAYKOHS. DIICK-
TPOMArHUTHOE ToJIE.
KBazucranuonapusie
BJIEKTPUYECKUE 11(S1078
DJIEKTPOMarHuTHHIE
BOJIHBL.

2. CBeT Kak DIIEKTpO- YK-2,I1K-1
MarHuTHas BojHa. ['eo-
MeTpHuYecKas OITHKA.
Onrtuueckue MHCTPYMEH-
THI. Nurepdepenuus
ceera. [ludpakuus cera.
[Monmsapuzanus CBETA.
Jucniepcuss 1 moruoiie-
HHUE CBeETa. PensTuBHUCT-
ckue d3(PPEeKThI B ONTHKE.

3. KBaHTOBBIC CBOIiCTBa VK-2,IIK-1
u3nyyeHus.  BoaHoBbIE
CBOMCTBa MMKPOYACTHII.
®dusnuka aToMOB U MOJIe-
Kyla. dusmka aToMHOrO
sapa. Pusznka >JIEMEH-
TapHbIX yacTuil. DyHaa-
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CTBUA

MCHTAJIbHBIC BSaI/IMO,Heﬁ-

[Tpu mpoBeaeHUH TEKYIIEro KOHTPOJIs (pyOekKHBIX aTTECTALNUN) UCIIOJIb3YETCS
nATUOAIUIbHASL CUCTEMA OLICHUBAHMSL, KOTOpAs 3aTEM MEPEBOIUTCS B OAJIbl COIIACHO
OAJIIbHO-PEUTUHIOBOM CUCTEME, IPUHSITON B BY3€.

IIIkana 1 KpUTEPUH OLCHUBAHMS 110 NATUOAIBHOM CHCTEMe KOHTPOJILHOM pa-

00THI

OLICHKAa «OTJIMYHO»

CocraBneH NpaBWIbHBIN aJTOPUTM PEIICHUS 3a/1ad, B JO-
TMYECKOM PACCYXKJIEHUU, B BbIOOpE (OpMYT U PEIICHUH
HET OIMOOK, MOJy4YeH BEPHBII OTBET

OICHKA «XOpPOIIO»

CocraBiieH NMpaBWIbHBIN aITOPUTM PEIICHHS 3a/1a4, B JO-
TMYECKOM PACCY>KJIEHUU M PEIICHUH HET CYIIECTBEHHBIX
omuOOK; MPaBUIILHO CJeJaH BBIOOp (opMyn sl peliie-
HUS; €CTh OOBSCHEHHWE PEIICHHs, JOMYyIIEHO He Ooiee
JIBYX HECYIICCTBEHHBIX OMMOOK, MOJIYICH BEPHBIN OTBET

OICHKa «YyOOBJICTBOPH-
TCJIBHO»

3aI[aHI/Ie IIOHATO IMPAaBUJIbHO, B JIOTHYCCKOM PACCYXKIACHUHA
HCT CYIICCTBCHHBIX OHII/I6OK, 3aJladyu pCHICHBI HC ITOJIHO-
CTbIO

OLICHKA «HEYJIOBJIETBO-
PUTEIHHOY

3aHaHI/IH HC BBIIIOJHCHBI WJIM BBIIIOJHCHBI C CYIICCTBCH-
HbIMH OHII/I6KaMI/I, IMOJIY4YCHBI HCBCPHBIC OTBCTHI

ITpomexyTouHas aTTecTALUA

[IpomexxyTouHass arrectauusi NpeaHa3HauyeHa [JIsi OOBEKTHMBHOIO IOJTBEP-
KICHUS W OLICHUBAHUS JIOCTUTHYTBIX PE3yJbTaTOB OOYYEHHMs TOCI]E 3aBEPILICHUS
U3Yy4YeHUs! AUCIHUIUIMHBI «MeToinKa pemeHus: GU3n4ecKux 3aaauy.

[IpomexxyTouHass arrectauusi MO JUCUUIUIMHE MNPOBOAUTCS B (OpME KOH-

TPOJILHOM pabOTBHI.

Bomnpocs! k 3au€ty

1. Urto Takoe cucrtema orcuera? Uto Takoe mMaTepuaibHas TOUKa?

2. MexaHn4ecKOro MPUHINNA OTHOCUTEIIBHOCTH: YPABHEHUS TMHAMUKH MPH T1e-
pexoae OT OTHOM MHEPLUHAIBbHOM CUCTEMBI OTCUETA K APYTrOM HE U3MEHSIOTCSL.

3. VYpaBHeHUs TUHAMUKY HHBAPUAHTHBIC TTO OTHOIICHHUIO K TPeoOpa30BaHUIM
KOOpJIMHAT.

4, Kinaccuueckue npeo6pazoBanust ['anmiest u moctynatel CTO.

S. NmMnynbece Tena. 3akOH COXpaHEHUS UMITYJIbCA. 3aKOHBI COXPAHEHUSI. DHEPTUSL.
6. Kone6anus. CBOOOIHBIE U BBIHYKICHHBIC U 3aTyXaroliue kouedanus. ['apmo-

HUYECKHUE KOJICOaHUS.
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1. MatemaTnueckuid U GU3NYECKUN MasITHUKU. AMIUTUTY/1a, 4acTOTa U (a3a Ko-
nebanuil. Pezonanc.

8. YTo Ha3bIBarOT BOJIHOM. BI/II[BI BOoJIH. Kakue BOJIHBI Ha3bIBAlOTCS MEXaHUYe-
CKHUMU, BHCKTPOMaFHI/ITHBIMI/I?
9. ]_IJ'II/IHa U CKOPOCTb BOJIHEI.

10. OtHocuTenbHas MOJIEKYJIsIpHAs Macca.

11. KomnyecTBO BemiecTna.

12. TloctostHHAas ABOTAmpPO.

13. Macca u pa3mepsl MOJICKYJI.

14.  OcHOBHBIE NOJOKEHUS MOJEKYIISIPHO-KHHETHYECKOU TEOPHH.

15.  OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

16. I'padwuxu m30mpoIIEeCCOB.

17. WneanbHblil ras.

18. T'a3oBbIC 3aKOHBI.

19.  Vpasnenue Menpeneena - Knaneiipona.

20.  OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUYECKOM TEOPUH ra30B.
21. CpenHsst KWHETUYECKAs SHEPTHS MOJIEKYJIbl OJTHOATOMHOTO Ta3a.
22. DHeprus TEIJIOBOTO JIBHKEHUSI MOJIEKYII.

23. 3aBHUCHMOCTD JaBJICHUS ra3a OT KOHIICHTPAIUK MOJIEKYJ U TEMIIEPATYPHI.
24.  CkopocTd MOJIEKYJI ra3a.

25. BuyTpeHHss SHEPrHs OJHOATOMHOTO Ta3a.

26. Pabota m KOJIMYECTBO TETUIOTHI.

27. TlepBblit 3aKOH TEPMOJIUHAMUKH.

28.  AnmaGaTHBIN TpoIecc

29. 3akon Kynona.

30. DnexkTpuyuecKuit 3aps.

31. DnexkTpuyueckoe moie.

32. MaruuTHoe mnoJe.

33.  CuioBble JIMHHUH MOJIS.

34. HanpskeHHOCTH TOJIA.

35. DHeprus 3apsHKEHHOTO Tena B DJIEKTPUYECKOM TIOJIE.

36.  CBs3b MEXKIYy HAMPSHKEHHOCTHIO M HATIPSDKCHUEM.

37. Pa3HOCTH NOTEHIIMAJIOB.

38. DIeKTpoeMKOCTb KOHJIEHCATOpA.

39. DHeprusd 3apsLKEHHOTO KOHJIEHCATOPA.

40. DuHeprus 3IEKTPUUYECKOTO MOJIS.

41. DOnexTponaBwxyiias cuia. 3akoH Oma 11 MOJHOM Lenu.

42. MarsnuTtHoe 1oJje Toka. MarHuTHast HHIYKITUS.

43. MarHuTHbI} TOTOK. 3aKOH AMIepa.

44. Cuna Jlopenua. MarHuTHbIE€ CBOWCTBA BEILIECTB.

45. 3akon Oma aJig y4acTKa IeNu ¢ MOCIeA0BaTeIbHBIM U apaIeIbHbIM COETH-
HEHUEM MTPOBOJTHUKOB.

46. DnexkTpUYECKHil TOK B MEeTalllaX, MOJYIIPOBOJHUKAX, BAKYyMe.
47.  DIEeKTpUYECKHI TOK B paCTBOpAaX M paciliaBax 3JIEKTPOJIUTOB. DICKTPUUECKUI
TOK B ra3ax.
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48.
49.
50.
51,
52,
53.

OnekTpoMarauTHas UHAYKIuUs. 31C uHIyKInH.

Camounaykius. MTHAYKTHUBHOCTD.

DHeprusi MarHuTHOTO TOJISl TOKA.

[IpeBpaiiienre 2HEPTUM B KOJaeOaTEIbHOM KOHTYPE.

I"apmonunueckue konedbanus. CoOCTBEHHAs YaCTOTa U NIEPHOJI KOJICOAHMIA.
DJIEKTPOMArHUTHBIE BOJIHBI U CKOPOCTh UX PACIPOCTPAHEHUS. DHEPTHUS AJIEK-

TpOMaFHHTHOﬁ BOJIHBI.

54,
55.
56.
57.
58.
59.
60.

[InoTHOCTE MOTOKA U3My4YeHus. Paguonokanms.

CkopocTsb cBeTa.

3aKoHBI OTpakeHUA U npenomieHus. [lonHoe oTpaxeHnue.
Hucnepcus ceeta. Untepdepenims, nudpaxiys, ToasIpu3aliis CBeTa.
DneKTpoOMarHuTHasl MPUpPOJia CBETA.

doTtornekTpudeckuid 3pdext. DoToH.

Dddexr Komnrona. /laBneHue cBera

IIkaJjia 1 KpUTEPHH OLICHUBAHUA YCTHOI0 OTBETA

OLICHKAa «OTJIMYHO»

CTyneHT mOKa3bIBa€T BBICOKMM YPOBEHB TEOPETHYECKHUX
3HAHUW IO HW3Yy4aeMOM IUCLMIUIMHE, BUAUT MEXKIUCIU-
IJIMHAPHBIE CBS3U. YMEET aHaJU3UPOBATh MPAKTUYECKHE
cutyanuu. OTBET IOCTPOEH JOrM4YHO. Marepuan usnara-
€TCSl YETKO, ICHO, apTYMEHTUPOBAHO

OICHKA «XOpPOIIO»

CTyneHT noKa3bIBa€T JOCTATOYHBINA YPOBEHb TEOpETHYE-
CKUX W MPaKTHUYECKUX 3HAHWUU, CBOOOJHO OMEpHUpYET Ka-
TErOPUAJIBHBIM aNNapaToM. YMEET aHAIM3UPOBATh IpPaK-

HOCTU. OTBET MOCTPOEH JIOTUYHO, MaTepuall U3JIaraeTcs
IrPaMOTHO

OICHKa «YyOOBJICTBOPH- CTy)ICHT IIOKAa3bIBA€T 3HAHHUEC OCHOBHOI'O JICKIIMOHHOI'O U

TCIBHO»

IIPAKTUYECKOr0 MaTepuana. B orBeTe He Bcerga MmpucyT-
CTBYET JIOTMKA M3J0kKeHUA. CTyIAEHT HCHBITHIBAET 3a-
TPYIHEHUS MIPU NTPUBEICHUN NPAKTUUECKUX IPUMEPOB

OIICHKa «HEYJOBIEeTBO- | CTYJICHT MOKa3bIBaCT CIAOBI ypOBEHb TEOPETUYECKHUX
PUTEIBHO) 3HAHHUM, HE MOYKET PUBECTU TPUMEPBI U3 PEATTBHOMN

IIPAKTHUKH. HCYBepeHHO N JOI'MYCCKH HCIIOCICA0BATCIIHHO
nu3JjiaraCt MaTcpuall. HeraBI/IHBHO OTBCYACT Ha AOIIOJIHH-
TCJIIbHBIC BOIIPOCHI

8. IlepevyeHb OCHOBHOM M JONOJHUTEILHOM y4eOHOI JUTEPATYPhI, HEOOXOAUMOM

AJIA OCBOCHMUA TUCIHHUIIJINHBI

OcHoenas tumepamypa:
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1.Uponos N.E. Dnexrpomarnetusm. OcHoBHbIe 3akoHbl / U.E. Upomnos. -6-e
u3n. — M.: BUHOM. JlaGoparopus 3nanuit, 2007. -319 c.: .

2. Uponor U.E. Mexanuka. OcHoBHbIe 3aKk0oHbI / .E.ponos. — 9-¢ uzs., cre-
peotuns.- M.: BUHOM. JlaGoparopus 3nanuit, 2007. — 309 c.: un.

3. Uponor U.E. 3agaun no obmieit pusuke. YdueOHOE mocodbue ajis BY30B /
N.E.UponoB. -8-¢ uzn. - M.: BUHOM, Jla6opatopus 3uanuii, 2007.- 4 431c.: u.

4. 3103uH, A. B. ®usuka. Mexanuka [DneKTpOHHBIN pecypc] : yueOHOe moco-
oue mia By30B / A. B. 3103un, C. b. Mockosckuii, B. E. TypoB. — DiexTpoH. Tek-
cToBBIC MaHHBIE. — M. : Akagemudeckuit [Ipoekt, 2015. — 436 ¢. — 978-5-8291-
1745-0. — Pexxum moctyma: http://www.iprbookshop.ru/36623.html

5. CuByxwun J[.B. O6mmit kypc pusuku: ydeOHOE mocobue mais By30B. B 5 T.
— M.: ®DU3MATIINT, 2006-2008.

6. JlaancOepr I'.C. OnTrka. YueOHOE mocoOue s By30B. -6-€ m37., CTepeo-
tui. — M.: OU3MATIINUT, 2006.- 848c.

7. CaBuenko, H. E. Pemenue 3agau no dusuke [IaeKTpoHHBIN pecypc] : yueo-
Hoe mocobue / H. E. CaBueHko. — DIJIEKTPOH. TEKCTOBBIC JaHHbIE. — MMHCK :
Bemmsiimas mkona, 2011. — 479 ¢. — 978-985-06-2025-5. — Pexum moctymna:
http://www.iprbookshop.ru/20271.html

Llononnumenvnas rnumepamypa.

8. Kyznenos, C. U. Kypc ¢usuku ¢ npumepamu pemenus 3amad. Yacts 111
['eoMeTpuyeckas U BOJHOBAsI ONTHKA. DJIEMEHTBl aTOMHOU U AnepHoi puzuku. Oc-
HOBBI (PU3MKHU DJIEMEHTapHBIX YacTUI] [DJIEKTPOHHBIA pecypc]| : yueOHoe mocodue /
C. . Ky3HenoB. — DJEKTPOH. TEKCTOBbIE JaHHbIE. — ToMck : TomMckui noaurex-
Hu4yeckui yausepeuteT, 2015, — 302 ¢. — 978-5-4387-0428-7. — PexxuMm nmoctyma:
http://www.iprbookshop.ru/34672.html

9. Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu UHTep-
HeT, He00XOAMMBIX JJIf1 OCBOCHUS M CHUIIINHBI

DaekTpoHHO-0MOIMoTeuHas cucrema. http://www.iprbookshop.ru
DJeKTpOHHAs OMOIMOTEKA CTYACHTA.
http://www.bibliofond.ru/download _list.aspx?id=16358
Pemrenus o ¢usuke. http:/fiziks.ru/

10. MeToauyeckue ykazaHus JJisi 00y4alonuXcs 10 0CBOEHUIO U CIUIJINHBI

Memoouueckue pekomernoayuu npu pabome HaA0 KOHCNEKMOM JeKYULL 80 8PeMsL NPO-
eedenus n1eKyuu

B xozxe mpakTudeckux 3aHATHN HEOOXOAMMO BECTH KOHCIEKTHPOBaHUE yueO-
HOTrO MaTtepuana. OOpamaTh BHUMaHUE Ha Kateropuu, (OpMYIUPOBKH, PACKPHIBAIO-
1IMe CoAepKaHue T€X WM UHBIX SIBJIEHUW U MPOIECCOB, HAYYHBIE BHIBOJIBI U MPAKTHU-
yeckue pekoMeHaanuu. JKenarenapHO OCTaBUTh B pabOuMX KOHCIIEKTax MoJisi, Ha KO-
TOPBIX J€1aTh MTOMETKHU U3 PEKOMEHJOBAHHOW JTUTEPATYPhl, JOMOJHSIIOUIME MaTepUal
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IOPOCITYIIAHHON JIEKIMH, a TaKKe IMOJYEPKUBAIOLINE OCOOYI0 Ba)KHOCTh TE€X WU
WHBIX TEOPETUYECKUX MOJ0KEHUHN. 3aaBaTh IPENOAABATEIO0 YTOUHSIIOIIUE BOIPOCHI
C LEJbIO YCHEHUSI TEOPETUUECKHX MOJI0KEHUM, pa3pEIIEHUs CIIOPHBIX CUTYAIIH.

B xoie moarotoBku K KOHTPOJILHOM padoTe (eciu oHa MpeaycMOTpeHa pado-
4yeil mporpammoii) HeoOXOJIMMO H3YyYUTh OCHOBHYIO JIUTEPATYpPy, O3HAKOMUTHCS C
JOTIOJTHUTENBHON JTUTEPATYPON, HOBBIMH ITyOJIMKAIUSIMUA B MEPUOAUYECKUX WU3/IaHU-
AX: )KypHanax u T.4. [Ipy 3ToM y4yecTh peKOMeHJaluu MpenoaaBaTesis U TpeOOBaHUs
y4ueOHOH nporpammel. JlopabaTeiBaTh CBOM KOHCHEKT JIEKIIUH, Jejias B HEM COOTBET-
CTBYIOLIME 3aKMCH W3 JINTEPATypbl, PEKOMEHJAOBAHHOW MPENOAaBaTEIEM U IpENy-
CMOTPEHHOU yueOHOI mporpammoii. CBOEBpEMEHHOE M KAYECTBEHHOE BBIIOJHEHUE
CaMOCTOSATEILHOM Pab0ThI 0a3UpyeTCs Ha COOIOACHIHN HACTOSIIINX PEKOMEHIAIINN 1
U3YYEHUU PEKOMEHJOBaHHOW sHuTepaTypbl. CTYyAEHT MOXKET AOMOJIHUTh CIIMCOK HUC-
MOJIb30BAaHHOM JIMTEPAaTypbl COBPEMEHHBIMU MCTOYHHKAMU, HE MPECTABICHHBIMHU B
CIHMCKE PEKOMEHJIOBAaHHOW JIUTEPaTyphl, U B JaJIbHEHUIIEM HCIOJIb30BaTh COOCTBEH-
HbIE€ MOATOTOBJIEHHbIE Y4eOHbIE MaTepuaibl MPU BBINOJHEHUH KOHTPOJIBHBIX padoT
(ecnu oHa IpeycMOTpeHa pabouei IporpaMMoii).

Memoouueckue pekomenoayuu cmyOeHmam no u3yyeHuro
DPEKOMEHOOBAHHOU TUMepamypbl

N3yyeHnne qUCHUIUIMHBI CIIEAYeT HAUMHATh ¢ MPOpabOTKU HACTOALIEH paboueit
porpamMmsbl, 0c000€ BHUMAHHE, YACIAS LEJsAM U 3a7a4aM, CTPYKTYpPE U COAECPKAHUIO
Kypca. JlJisi MOArOTOBKY K 3aHATHUSIM, TEKYLIEMY KOHTPOJIIO U MPOMEKYTOYHOU aTTe-
CTallMd CTYACHTHI MOTYT BOCIOJIb30BaTbCsl Kak Oubnmorexkod BY3a, Tak U MHBIX
AIIEKTPOHHBIX OUOTUOTEYHBIX CUCTEM.

PabGoTta Hag OCHOBHOM U TOMOJTHUTEIBLHOM TUTEpAaTypoil. YueOHas muTeparypa
nojpasnensercs Ha yueOHUKHU (00IIero Ha3HA4YCeHHS, CIIeNUaTU3UPOBAHHBIE), yueo-
HbIE TTOCOOMS (KOHCTIEKTHI JIEKIU, COOPHUKHU JIa0OpaTOPHBIX PabOT, XPECTOMATHH,
nocoOusi MO0 KypCOBOMY M JUILUIOMHOMY IPOEKTUPOBAHUIO, YYEOHBIE CIIOBapH) U
y4e0HO-METOINYECKUE MaTepHalibl (JOKYMEHThI, TEKCThI JIEKUUH, 3aJaHUs HA CEMU-
Hapbl U JIA0OpaTOpHbIC PaOOTHI, JUAAKTUYECKHE MaTepHasibl MPENoAaBaTEN0 s
y4€OHBIX 3aHATHH MO0 JUCHUIUIMHE U 1p.). CTYIEHT J0JIKEH YMETh CaMOCTOSATEIbHO
noadupaTh HEOOXOMUMYIO JIJIsi yueOHOM M Hay4dyHOUM palOoThl muteparypy. [lpu aTom
cienyeT oOpamaThCs K MPEeAMETHBIM KaTajoraMm U 0udinorpaguueckuM CripaBOYHU-
KaM, KOTOpble uMeroTcsi B Oubnuorekax. M3yueHne peKOMEHI0BAHHON JTUTEPATypPhl
ClelyeT HAaUYMHATh C OCHOBHBIX pekoMeHAOBaHHBIX B PIIJ] yueOHMKOB M yueOHBIX
nocoOui, 3aTeM NEePEeXOAUTh K HOPMATUBHO-TIPABOBBIM aKTaM, HayYHbIM MOHOTpa-
buaM 1 maTtepuanaM nepuoauyeckux uznanui. Ilpu 3TOM OueHb MOJE3HO JAenaTh
BBITIUCKM M KOHCIIEKThI HauOojee MHTEPECHBIX MAaTepUAIOB. ITO CIIOCOOCTBYET 00-
jee Tiy0OKOMY OCMBICIICHHIO MaTepuaja U JydlieMy ero 3anoMuHanuto. Kpome to-
ro, Takas MPAaKTUKA YYUT CTYJEHTOB OTAENATHh B TEKCTE TJIABHOE OT BTOPOCTEIIEHHO-
ro, a TAKX€e MO3BOJIIET IPOBOJUTH CUCTEMATU3ALMIO U CPABHUTEIIBHBIN aHAIN3 U3Y-
yaeMoil MHGOPMAIIMH, YTO YPE3BBIYAWHO BAKHO B YCIOBHUSAX OOJBIIIOTO KOJIMYECTBA
pa3HOOOpa3HbIX CBENEHUH. BOJBUIMHCTBO CTYJIEHTOB, MMEsS XOpOIIWE HadajbHbIE
HaBBIKU pabOThI C MEPBOMCTOYHUKAMH, BCE K€ HE YMEIOT B KOPOTKUN CPOK H3BJICUb
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TpeOyemyro MHpOpMaIUo U3 00JIbIIOro o0bemMa. MOXKHO PEeKOMEHIOBATh ClIETyIO-
HIYI0 TOCIIeI0OBATEIBHOCTh MOJMydYeHHs] MHMOPMAIIMU MyTeM U3Y4YeHUS B U3JIaHUU:
3arjaBus; (paMUIMK aBTOPa; HAMMEHOBAHUS M3/1AaTENbCTBA (WIIM YUPEKICHHUS, BBIITY-
CTUBIIETO KHUTY); BPEMEHHU U3JIaHUs; KOJMYECTBA U3JaHul (1epBOe, BTOPOE U T.1.);
aHHOTAIIMM;  OIJIABJICHWS,  BBEJCHMS WU  TPEJUCIOBHS;  CIPABOYHO-
oubnuorpaduueckoro amnmapara (CHUCKa JIUTEPATyphl, yKa3aTeneu, MpuiIoKeHu! u
T.1.), IEPBBIX MPEJIOKEHUN ab3alleB U WILTIOCTPATUBHOIO Marepuaia B IMpeACTaB-
JSIOIMX MHTEpec riaBax. [Ipy HaaM4MM TOCTATOYHOIO BPEMEHH BBI3BABIIHME HHTE-
pec IIaBbl U3y4arOTCs 00JIe€ BHUMATEIBHO C MOMETKaMH HEOOXOAMMBIX MATEPUAJIOB
3aKJIa/IKaMHu.

Jiia HaKkorIeHusI ”HPOPMAIUHU 10 U3y4aeMbIM TeMaM peKoMeHayeTcsl (opMu-
pOBAaTh JIMYHBIA apXMB, a TAKXKE KATaJOT UCIOJIb3yeMbIX HCTOUHUKOB. [log00Has pa-
0ota OyzaeTr BecbMa MPOAYKTHUBHOM € TOYKHM 3peHHs (opMHUpOBaHUs OHOIMorpaduu
JUISL TIOCJIEAYIOIIEr0 HalTUCaHUsI BBITYCKHOM pabOThl Ha MOCJEIHEM KypCe.

Ba)kHBIM acieKTOM CaMOCTOSITEIbHON MOATOTOBKHU CTYJIEHTOB sBIIAETCS pado-
Ta ¢ OMOIMOoTEeYHBIM (DOHAOM By3a. JTa paboTa MHOTOACTIEKTHA U MPEATONaraeT pas-
JMYHbIE BapUAHThl NOBBIIIEHUS TPO(PECCHOHATIBHOTO YPOBHS CTYJIEHTOB KaK OYHOM,
TaK U 3a04HOI opMbl 00YUEHHUS; B TOM YHUCIIE:

a) TOJyYeHUe KHUT JJIs MOAPOOHOT0 U3Y4YEeHHs B T€UEHHE ceMecTpa Ha aboHe-
MEHTE;

0) “3y4yeHUE KHUT, )KYpPHAJIOB, Fa3eT — B YUTAJIILHOM 3aJI€;

B) BO3MOYXHOCTb IOMCKa HEOOXOJUMOTO MaTepHalia MOCPEICTBOM 3JIEKTPOH-
HOT'O KaTajora;

I) MOJIYyYEeHHE HEOOXOJIMMBIX CBEACHUU 00 MCTOUYHHMKAX HHGOPMAIUU y CO-
TPYJHUKOB OUOIMOTEKH BY3a.

[Ipu moAroToBKE TOKIAA0B U MHBIX (POPM MUTOTOBOW pabOTHI CTYyIEHTOB, MPE/I-
CTaBJISIEMbIX MMH Ha TMPAKTHYECKUX 3aHSATHUSAX, BAKHBIM SBISIETCS (OPMHPOBAHUE
oubnuorpaduu o mzydaemoil temaruke. [Ipu 3TOM pexoMeHAyeTCs MCIOJIb30BaTh
HECKOJIbKO KaTeropuié MCTOYHUKOB MH(opMaiuu — ydeOHbie mocoous mis BY3os,
MOHOTpaduu, MEepUOIUUYECKUE W3/IaHUs, 3aKOHOATENbHbIE U HOPMATUBHBIE JOKY-
MEHTBI, CTATUCTUYECKHE MaTepUasbl, THPOPMAIMIO IOCYJapCTBEHHBIX OPIaHOB Bila-
CTH W YIpPAaBJICHUS, OPraHOB MECTHOT'O CaMOYIIPaBJICHHUS, NEPEBOJHbIC W3/aHUs, a
Tak)Ke TPyAbl 3apyOeX HBIX aBTOPOB B opuruHaie. Becb coOpaHHbIl MaTepuan cie-
JyeT CHUCTEMaTH3UPOBATh, BBISIBUTH KIIIOYEBBIC BOIPOCH M3y4aeMOW TEMAaTUKH H
OCYUIECTBUTh CPABHUTEJbHBIA aHAIM3 MHEHUH pa3IMYHBIX aBTOPOB MO CYIIECTBY
3TUX BONPOCOB. KOHCTPYKTHMBHBIM B 3TOl paboTe SBISETCS BBIPAOOTKA YMEHUS
0000m1aTh 00JBIIION 00bEM MaTepHaa, JAejaTh BbIBOJBI. BecbMa MO3UTHUBHBIM MpU
TOM TaKXKe€ CJIEyeT CUUTATh MOMBITKY CTYJEHTa BhIPA0OTATh COOCTBEHHYIO TOUKY
3peHus M0 UCCleyeMOol MpobiieMaTuKe.

N3yueHnne canToB 1o teMam aucuuIuinHel B cetu MuTepHer. Pecypersl MHTep-
HET SIBJISIFOTCS] OJTHUM U3 aJbTEPHATUBHBIX HICTOYHUKOB OBICTPOTO MOUCKA TpeOyemoi
uHpopMarmu. X ucnoab30BaHUE BOZMOXKHO VISl TOJTyYEHHUSI OCHOBHBIX U JIOTIOJIHU-
TEJbHBIX CBEJICHUH MO U3y4aeMbIM MaTepHaIaM.

Memoouueckue pexomenoayuu no npakmuieckum 3aHAmMusAM
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Tembl MpakTUYECKUX 3aHATUNA OTpa)KeHBI B paboyeil mporpamMmme COOTBETCTBY-
folel yueOHON TucUUIUIMHBL. [IpakTudeckoe 3aHsITHE — 3TO 3aHITHE, TPOBOIUMOE
M0J1 pYKOBOJICTBOM IIpeNo/iaBaTelisa B yueOHON ayJUTOPUH, HAIlPaBJIEHHOE Ha YIIyO-
JIEHWE HAYYHO-TECOPETHUUECKUX 3HAHUU U OBJAJCHUE ONMPEACICHHBIMU METOAAMU Ca-
MOCTOSITeNIbHOM paboThl. B mpoliecce Takux 3aHATUN BbIpaOATHIBAIOTCS MpaKTUYe-
ckue ymeHus. [lepen mpakTUUEeCKUM 3aHATUEM CIEAYET U3YUYUTh KOHCIIEKT JICKIUH U
PEKOMEHJJOBAaHHYIO MPENOJIABATENEM JIUTEPATYPy, 0Opamasi BHUMaHUE HA TIPAKTUYE-
CKO€ NPUMEHEHNE TEOPUH M HAa METOJMKY PELICHMS TUIIOBBIX 3anad. Ha mpaktuye-
CKOM 3aHSTHHU TJIABHOE — YSCHUTH CBSI3b PEIIAEMBIX 337a4 ¢ TEOPETUUYECKUMHU I10JI0-
xKeHusMU. JlJ11 BeleHus 3amnuceil Ha MPAKTUYECKUX 3aHATUSAX OOBIYHO 3aBOJST OT-
JETBHYIO TETPah M0 KaXKI0H yueOHON TUCIIUILIAHE.

Jlornueckass CBSI3b TEOPETUUYECKOTO MaTepuaja M MPAKTUYECKUX 3aHATUM 3a-
KJIIOYaeTcsl B TOM, 4TO MH(pOpMaLus, MOJy4eHHas Py U3YyYEeHUH TEOPETHYECKOH Ja-
CTH, B MPOIIECCE CAMOCTOSATENBHON PadOThl HA MPAKTUYECKOM 3aHSATUU OCMBICIIMBA-
eTcsl U nepepadaTbIBaeTCs, MPU MOMOIIM MPENoIaBaTENsl aHATUZUPYETCS A0 MEb-
Yaliumx noApoOHOCTEN, OCIIE YEero MPOYHO YCBAUBACTCSL.

CrpyKkTypa NpakKTUYECKUX 3aHATUM:

BCTYILJICHHUE MPEIOaBaTE;

OTBETHI HA BOIIPOCHI CTYACHTOB 110 HEACHOMY MaTE€pHAILy;
IIPAKTUYECKAasl YaCTh KaK IUIAHOBAS;

3aKJIFOUYNATENIBHOE CJIOBO IIPENOAABATEIIS.

Llenp 3aHATUN NOMKHA OBITH SICHA HE TOJBKO MPENOAABATEN0, HO U CTYJECH-
taM. ClielyeT OpraHu30BbIBATh MPAKTUYECKUE 3aHATHS TaK, YTOOBI CTYAEHTHI MOCTO-
SHHO ONIYIIAJM HAapaCTaHHUE CII0KHOCTHU BBINOJHIEMBIX 3aJaHUM, UCIBITHIBAIM I10-
JIOKUTETbHBIE 3MOLMU OT MEPEkKUBAHUA COOCTBEHHOTO ycrexa B 00y4YeHuH, ObLIU
3aHATHI TIOMCKAaMU MPABUIIBHBIX U TOYHBIX pELICHUM. bonplioe 3HaueHue UMEIOT UH-
TUBUAYaIbHBIA MOAXOJ W MPOAYKTHUBHOE Menaroruueckoe ooOmeHue. CTyaeHTh
JOJKHBI TIOJTYYUTh BO3MOXKHOCTh PAaCKpBITh U MPOSIBUTh CBOU CIIOCOOHOCTH, CBOM
JUYHOCTHBIN noTeHnuan. [losromy npu pa3paboTke 3a1aHuil U TUIaHa 3aHSATUN Tpe-
II01aBaTEelb JOJDKEH YUYUTHIBATh YPOBEHb ITOATOTOBKM U MHTEPECHI KAXKIOIO CTYACH-
Ta TPYIIbI, BBICTYNAas B POJIM KOHCYJIbTAHTa U HE IMOJABJISIS CAMOCTOSITEIBHOCTH U
VHHUIMATUBBI CTYJACHTOB.

11. TlepeyeHb UHGOPMAUMOHHBIX TEXHOJIOTHI, MCMOJIb3yeMbIX MPHU OCYIECTB-
JIECHUHM 00pPAa30BaTeJIbHOI0 MPoLecca Mo JUCHMILINHE (MOYJ/II0), BKJIKYAs mepe-
YeHb NMPOrPaMMHOr0 obecneveHnsi 1 HHPOPMAIMOHHBIX CIHPABOYHBLIX CHCTEM
(mpu HEOOXOTUMOCTH)

[Ipu peanuzanuu ydeOHOM pabOTHI MO AUCHUIUTMHE «MeToauka penieHus: Gu-
3MYECKUX 3a7ad» C IeJIbI0 (OpMHUPOBAHUS M Pa3BUTHUS NMPO(PECCHOHAILHBIX HABBIKOB
oOyuaroruxcs v B cooTBeTcTBHH ¢ TpeboBaHusiMu ®I'OC BO no HanpapieHuro mo-
rotoBku 03.03.02 «®Pusuka» peanusyercs KOMIETEHTHOCTHBIM Mmoaxoid. B pamkax
JTAHHOM JTMCHUIUTUHBI OCYIIECTBIISCTCS UCIOIh30BaHNE B yU€OHOM MPOIECCe aKTHUB-
HBIX M MHTEPAKTUBHBIX (JOPM MPOBENCHUS 3aHITHI B paMKax MPAKTHUYECKUX 3aHS-
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TUH: C KCIOJb30BAaHUEM NPE3ECHTALMU, MOArOTOBKA COOOUIEHUI € BU3yalu3aluein
IOCPEACTBOM IPE3EHTAINI, NUCKYCCUH, YCTHBIE OIPOCHI, BHEAYIUTOpHAs paboTa B
Hay4YHOU OMOIMOTEKE.

[TpoBeneHne MpakTUUYECKUX 3aHATUN C MOMOIIBI0 MHTEPAKTUBHBIX TEXHOJIO-
I'Mi O3BOJISIOT IPUBUTH IPAKTUUECKUE YMEHUS U HaBBIKA pabOThI ¢ HHPOPMAIUOH-
HBIMU pecypcaM U CpeICTBaMU, Il BO3MOKHOCTH CAaMOKOHTPOJIE U MOTUBALIUU CTY-
JICHTOB B IIPOLIECCE CaMOCTOSTENIIHON padoThl. JlJI1 3TOr0 MCHOJB3YIOTCS KOMIIbIO-
TE€pPHbIE TEXHOJOTUU OOIIEro Moib30BaHusA: MHTEpHET, MyJIbTUMEIUUHBIE TEXHOJIO-
run, nporpammbl Microsoft Office.

[lepeuenp MHPOPMAIIMOHHBIX TEXHOJIOTUN, HCTOIB3YEMbIX MPH OCYIIECTBIIE-
HUU 00pa30BaTENBHOIO NpoLEecca M0 TUCUUIIMHE, BKIKOYas epeYeHb IPOrpaMMHO-
ro obecriedeHus 1 ”HHOPMAIIMOHHBIX CITPABOYHBIX CUCTEM:

— DneKTpoHHas oOpazoBaresibHas cpena YHUBEPCUTETA
(http://www.ingu.orq)
— 9H€KTpOHHO-6I/I6HI/IOT€‘{HaH CUucCTcmMa

IPRBooks(http://www.iprbookshop.ru)

— MmuoronpoduiabHbii  00pa3oBaTenbHbId pecypc «KOHCYIbTaHT CTyHEH-
ta» (http://www.studentlibrary.ru)

— Desktop Education ALNG LicSAPk OLVS E 1Y Academic Edition Enter-
prise;

— Kaspersky Endpoint Security mis 6usneca — Cranmaptaeiii Russian Edi-
tion. 100-149 Nose 1 year Education License, morosop Ne 15573/PHJI 2933 or
27.12.2017 r.;

— OS Windows Ne 15576/PHJI 2933 ot 27.12.2017 r.;

— MS Office Ne 15576/PH]] 2933 ot 27.12.2016 r.Cornamenne OVS (Open
value subscription) Koxacornamenus V8985616;

— Kaspersky Endpoint Security nns Ouszneca 700 (Homep nuIlEH3MOHHOTO
nokyMeHTta: 658/2018 ot 24.04.2018);

— WINHOME 10 RUS OLP NL Acdmc legalization GetGenuine (morosop
or 10.08.2017 r.);

—  WINEDU RUS UpgrdSapk OLP NL Acdmc (norosop ot 10.08.2017 r.);

— CoreCAL SNGL LicSAPk OLP NL Acdmc UsrCAL (morosop
or 10.08.2017 r.);

— WinSvrStd RUS LicSAPk OLP NL Acdmc 2 Proc (moroBop
or 10.08.2017 r.).

12. MaTepuajibHO-TeXHUYecKasi 0a3a, HEOOX0AMMas Il OCylleCTBJIeHHUs 00pa-
30BaTeJbLHOIO0 Mpolecca no JUCHUIIUHE

OI'BOY BO «HMHrymckuid rocylapCTBEHHbI YHHBEPCHTET» pacloiaraer
HEOOXOJIMMONW MaTepHAIPHO-TEXHUUECKON 0a30l, oOecrneunBaromieii mpoBeacHUE
BCEX BHUJIOB JUCIHHUIUIMHAPHON M MEXIUCIUIUIMHAPHOW IOJATOTOBKH, BKIIOYAIOIIEH
COBPEMEHHYIO BBIYHCIUTEIHHYIO TEXHUKY, 0OBbEIMHEHHYIO B JIOKAIHHYIO BBIYHCIIH-
TEJIBHYIO C€Th, UMEET BBIXOJ B TJI00ATbHBIE CETH JIEKTPOHHOU KOMMyHUKammu. O0-
pa30BaTEILHBIN MPOIIECC MTPOUCXOANUT B YUCOHBIX ayJUTOPHUSIX VIS MPOBEIACHUS JICK-
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[IUOHHBIX, MPAKTHUUYECKUX 3aHATHI, Ja0OpPaTOpHBIX MPakTUKyMOB. [lomerienus s
MIPOBEICHUSI JICKIIMOHHBIX, MPAKTUYECKUX 3aHITHI COTJIaCHO TpeOOBaHUSIM K MaTe-
pHUATBHO-TEXHUYECKOMY 00€CIeUeHUI0 yueOHOTOo TMpoliecca 0 HAIPaBICHHUIO MOAT0-
ToBKH 03.03.02 «®Pu3uka» yKOMIIJIEKTOBAHBI CIICIIMATU3UPOBAHHON ydueOHOU Mele-
JbI0, TEXHUYECKUMHU CPEICTBAMH, CIYKAIIUMH JJIsl TPEICTaBICHUS y4eOHON WH-
dbopmaruu cryaerram (TadOmumaNel.).

JIJist mpoBeneHusl MpaKTUYECKUX 3aHATUN Kadenpa «Dusnkay pacrojaraer
ayJIMTOpPHUEN, TJI€ YCTAHOBIIEHO IMPOEKIIMOHHOE 000py10BaHuE (MYyJIbTUMEIHANPOEK-
TOp) M1l IEMOHCTpAIMK y4eOHO-HAIIAIHBIX MOCOOUH, 00eCTIeunBaloIIue peann3a-
IO TEMAaTHUYECKUX WJUTIOCTpAIUil MO Yy4eOHON nucuuruinHe «MeToauKa perieHHs

busnaeckux 3agaan(TadbmuBNel).

Aynutopus Ne 303.

386132, Pecnybnuka Wurymerus,
r.o. ropox Haspauns, r.Haszpauns, Tep. I'amyp-
3UEBCKUN AJIMUHUCTPATUBHBIM OKpYT, YII.
MaructpanpHas, 1. 39«a» Ayna. Ne303.

[Tnomans 71.6 M2

Cneunanu3upoBaHHas — y4eo-
Hasg MeOenab Jig OOydJarolmuxcsi |
MpErnoJiaBaTesisi; TEXHUYECKHUE Cpe/l-
cTBa OOy4eHHs (KOMITbIOTEpHAs TEX-
HUKa, JOCKa, MYJIbTHUMEIUHOE 000-
pyllOBaHUE: WHTEpPaKTUBHAs JIOCKa,
MPOEKTOpP); AOCTYN K MH(POPMAIUOH-
HO-TEJICKOMMYHHUKAITMOHHON CeTH
WNHurepHerT; y4eOHO-METOIUYECKHE
MaTepHabl.

JIns MpakTUYECKUX 3aHATUH. Ayau-
topus Ne 104

386132, Pecnybnuka Wurymerus,
r.o. ropox Haspans, r.Ha3spans, Tep. I'amyp-
3UEBCKUM AaJIMUHUCTPATUBHBIA OKpPYT, YII
MaructpanbHas, 1. 39«a» Ayn. Nel04

[Tnomaas 36,3m°

Cnenuanu3upoBaHHas — yueo-
Hasg MeOenb g OOydYaroluxcss |
npenojaBaTesis; TEXHUYECKHE Cpejl-
cTBa 00y4yeHusi (HOYTOYK, JOCKa);
oOecrieueH JOCTyn K HMH(POPMAIUOH-
HO-TEJIEKOMMYHUKAITMOHHON CeTH
WNHurepHer; y4e0HO-METOIUYECKUE
MaTepUAIBL.

Jlns caMocTosiTeIbHOM paboThl 00Yy-
yarommxcs. Aynuropus Ne 116

386132, PecnyOnuka Wurymerus,
r.o. ropon Haszpans, r.Haspans, Tep. ['amyp-
3UEBCKMI AJIMAUHUCTPATUBHBIA OKpPYT, VII.
MaructpansHas, 1. 39«a» Ayn. Nel16.

[Tnomans 36, 2m?

PaGoune mecra nmnsa oOydaro-
IIUXCSI, TEXHUYECKHUE CpeAcTBa 00y-
yeHus (HOYTOyK, JOCKa), JOCTyH K
CeTH WurepHner, y4eOHO-
METOJMYCCKHUE  MaTepuaibl, JJICK-
TPOHHBIE 00pa30BaTEILHBIC PECYPCHI.
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Pabouast mporpamMMa TUCHUIUIMHBI «MeToIWKa penieHus (U3NYeCKUX 3a/Jauy» COCTaBJICHA B
cootrBeTcTBUU ¢ TpeboBanusamu PI'OC BO mno HampaBinenuto moarotoBku 03.03.02 dwusmka,
YTBEP)KJIECHHOTO NPHUKa30M MHHHCTEpCTBA HayKU W BbIciiero oopaszoBanust Poccuiickoir Penepa-
uuu ot «07» aBrycta 2020 r. Ne 891

IIporpammy cocraBuiIn:
1. MaromanoB P.M. - npodeccop kadhenpsr puzuku Uuarl'y
(®.1.0., 10KHOCTD)

[Iporpamma o00pena Ha 3acenannu Kadeapsl «Pu3nKar»
[Tpotokon Ne 11 ot «27» anpenst 2026 roxa.

[Tporpamma ogoOpeHa Y4yeOHO-METOAMUECKON KOMHCCHEH (DU3MKO-MAaTEMAaTHUECKOTO (paKylib-
TeTa
ITpotokon Ne 6 ot «28» anpens 2026 rona.
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