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Pabouas mporpamma nucuuruinael «@usuka» pazpadorana Ha ocHoBe OI'OC
BO 09.03.02 UadopmaiimoHHbIE CUCTEMBI U TEXHOJIOTHUH, YTBEP)KICHHOTO MPUKa-
30M MunucrepcTBa oOpazoBanus u Hayku PD 19 centsops 2017 r. Ne 926.

ABTOD: oG
KaH/. pu3.-MaT. HayK, JOLEHT - / Z= i, T. Il. KonecuukoBa

Pabouas mporpamma o6cyk1eHa 1 PEKOMEHI0BaHa K YTBEPKACHUIO PEIICHHEM
kadenps! pusuxu 10.03.2022 r., mpotokon Ne 7.

3aBenytomuii kadenpoit
I-p TexH. Hayk, npodeccop. - LKA H.H. Kyp3un

PaGouast mporpamMmma ogo0peHa Ha 3aceJaHuy METOANYECKON KOMUCCUU
dakynpTeTa mpuKIagHoN nHPopMaTUKH, MpoToko Ne 8 ot 25.04.2022 r.

[Ipencenarens
METOIMYECKON KOMHUCCUH 4 T.A. Kpamapenko
KaH/. MeJ. HayK, IOIEHT s

PykoBoaurens

OCHOBHOW MpodecCHOHATbHON #
00pa3oBaTeIbHON MPOTrPaMMBbI ,
KaH[. pu3.-MaT. HayK, JOLEHT ,(// C.B. JlaniTeB




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Leabio ocBoeHMs AUCHUTITHHBI « PU3UKa» sABIsSETCS (HOPMUPOBAHUE Y CTY-
JICHTOB LIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTHHBI MUpPa, CO3JaHHE HAa €€ OCHOBE
HayYHO-TEOPETUYECKON 0a3bl Il M3y4EeHHsS] OOIIETEXHUYECKUX M CHEHUATbHBIX
JTUCIHIUINH, MOJIyYeHUE HABBIKOB NMPUMEHEHHUS B MPOPECCHOHATBHON ACSITeNbHO-
CTH (PU3NYECKUX METOJOB U3MEPEHUIN U UCCIIET0BaHUM.

3agaum M CUMIIMHBI

— K3y4YeHHe PyHIaMEHTAIbHBIX OHATUN, 3aKOHOB ¥ TEOPUI KJIACCUYECKOU
Y COBpEMEHHOU (DU3HKHU;

— 03HAKOMJICHHE C OCHOBHBIMH (DU3UYECKUMH SIBIICHUSIMU, IPUHIIUTIAMHU HX
HAOJIIOJICHUS] U SKCIIEPUMEHTAIBHOIO UCCIIEI0BAaHUs, C OCHOBHBIMU METOJaMH U3-
MepeHUs (PU3NUEeCKUX BEIUYUH;

— O3HaKOMJIEHHE C (U3NYeCKUMHU MpudopaMu, (HOpMHUPOBAHHE HABBIKOB
IPOBENCHUS (PU3NYECKOrO IKCIIEPUMEHTA U MpocTeliield 00padOTKU pe3yabTaTOB
HKCIIEPUMEHTA, BBIPA0OTKA YMEHUSl aHAJIU3UPOBATH PE3YJIbTAThl SKCIEPUMEHTA U
JieaTh PaBUIbHBIE BBIBOJIBI;

— BbIpa0OTKa MPUEMOB U HABBIKOB PEILICHUS] KOHKPETHBIX 3aJa4 U3 pa3iny-
HBIX 00y1acTeld PU3MKH, YMEHHUS BBIIEIATh KOHKPETHOE (PU3NYECKOE CONEPKAHUE B
NPUKIAAHBIX 3aJa4aX MPOQPECCHOHATIBHON AESATENbHOCTH, CO34aBaTh U aHAJIU3U-
pOBaTh TEOPETUUECKUE MOIENN (DU3UUECKUX SIBJICHHUI U MPOIIECCOB.

2 llepeyeHb MIaHUPYEMbIX Pe3yJabTATOB 00yYeHUs MO AUCIH-

IUIMHE, COOTHECEHHbIX C IUIAHMPYEMBIMU pe3yJbTaTAMH OCBOCHMS
OI10I1 BO

B pe3yabTaTe 0CBOCHUS TMCHUILIMHBI GOPMHUPYHOTCH CJeAyHOIIHEe KOM-
NMeTeHUnu:

YK-1 CnocobeH ocymiecTBIsATh MOUCK, KPUTUYECKUM aHAJIU3 U CUHTE3 MH-
dbopMaIuu, MPUMEHATh CHCTEMHBIH ITOIXO0]T IS PEIICHHUS TTOCTABJICHHBIX 3a/1a4.

3 Mecto nucunmuiuibl B cTpykrype OITOII BO

«Duznka» ABIACTCS NUCIUIUIMHON YacTH, POpMHUPYEeMON ydacTHUKaMU 00-
paszoBarensHbiX oTHomieHui OIIOII BO moarotoBku o6ywatommuxcs 09.03.02
«MHpOpMaIIMOHHBIE CUCTEMBI U TEXHOJOTUWY», HampaBieHHOCTh «Co3manue, Mo-
nudukanus U CONpoBOXKACHUE MH(POPMAIMOHHBIX CUCTEM, aJMUHUCTPUPOBAHUE
0a3 JaHHBIX.



4 O0beM aucHUILIMHBI (216 yacoB, 6 3a4eTHBIX €IMHUI)

. O6beM, yacoB
Bunbr yueOHOM paboThI
Ounas 3aoyHas

KonTakTHas padora 114
B TOM YHCIIE:
— ayAMTOpHAs 110 BUJIaM 112
yueOHBIX 3aHATUI

— JIEKIIHU 48

— NIpPaKTHUYECKHE 16

— 11a00paTopHBIC 48
— BHEayJIMTOpHAas

— 3a4eT 2

— DK3aMeH -
CamocrosiTesibHas padora 102
B TOM YHCIIE:
— IpPOYHE BUJIBI CAMOCTOS- 102
TEJIBHOUN paboTHI
Hroro no nucuuninHe 216
B TOM 4HucCIlie B (OopMe MPaKTH- 0 0
YeCKOU MOATOTOBKHU

5 Coaep:xanue TUCUUILIUHBI

[To utoram u3zyyaeMoi MUCHUIUIMHBI CTYyACHTHI (0Oydaromuecs) caarT 3a-
yeT Ha | Kypce BO 2 ceMecTpe, Ha 2 Kypce B 3 ceMecTpe.
JucuuminHa uzydaercs Ha 1, 2 kypcee, B 2, 3 cemecTpe.

Conep:kanue ¥ CTPYKTYpa IMCHHUIIMHBI IO 0YHOI (popMe 00yueHus

Buasbl yueOHoi1 padoThl, BKIOYAS

% = CaMOCTOSITE/IbHYIO Pa00OTy CTy€eH-
= = = TOB M TPYA0EMKOCTh (B 4acax)
Ne Tewma. =3 3 I[Mpaktu- | JlaGopa- | Camo-
n/m OCHOBHBIE BOIIPOCHI E 2 s YecKHe | TOpHBIE | CTO-
%‘E o Jlexuuu | 3aHgaTHA | 3aHATUS | ATEIb-
'e' = Has
pabora
Mexanuka
Kunemaruka MaTepHATbHOMN

TOYKHM M TBEPIOTO TEJa IPHU I10-
1 CTyHaTeJIbHOM M BpAIlATEIbHOM |  VK-1 2 4 2 4 8
JIBH)KEHUU. JlMHAMUKa MaTepu-
albHOM TOYKHM M  abCONIOTHO
TBEPJOTO Tena. 3aKOHbI COXpa-




n/n

Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyembie
KOMIIeTEHIIM U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEIbHYIO pa0oTy CTy/IeH-
TOB U TPYAOEMKOCTb (B 4acax)

Jlexkuu

IIpaktu-
YECKHE
3aHATHA

Jlabopa-
TOPHBIC
3aHSTHS

Camo-
CTO-
STENb-
Hast
pabota

HeHMs. MexaHuka nacajlbHbIX U
HEHUACaJIbHbBIX )KI/I,Z[KOCTCI‘/'I Hu ra-
30B

Mexanuueckue konebamus u

80JIHbL
I"apmonnueckue konedaHus,

SHEPrusi TAPMOHUYCCKUX KOJIe-
Oanwmii. 3aryxaroiue Koneda-
HUsl. BeiHyX/IeHHBIE KOJIcOaHusl.
Pesonanc. Bosnbl B ynipyrou
cpele, SHEPreTHIeCKHe Xapak-
TEPUCTHKH YIPYTHX BOJIH.

YK-1

Monexynapnas ¢uzuka
Nneanbubie rasel. Kunetuue-

CKasi TeOpHs ra3oB. SBiIeHUS
IepeHoca.

Tepmoounamuka

IlepBoe Hayasl0 TEPMOIMHAMU-
ku. [Ipoueccel B uaeanpHeIX ra-
3ax. llukinueckue MpOLECCHI.
Bropoe Hauano TtepMmoauMHamu-
KH. DHTPOIHS.

Peanvnvuii 2az. Teepooe meno
Cuipl MEXMOJIEKYJIIPHOTO B3a-
MMOJICUCTBUS B ra3ax. Y paBHe-
Hue Ban-nep-Baanbca. @a3bl,
(dazossie nepexobl. Kpucra-
JIBl, UX NapameTpsl. JlepexTsl
KpucTawioB. JKuakue Kpucraini-
JIBL.

VK-1

dnekmpocmamuxa
DNEKTpUYECKOE IOJIE B BaKyy-
M€, €r0 XapaKTEPUCTUKU. 3aKOH
Kynona. Teopema I'aycca u Teo-
pemMa o mupkyminuu E. Dnek-
TPUYECKOE T0J€ B BELIECTBE.
[Tonapuzanus AUIEKTPUKOB.

YK-1

Ilocmosinnviii  sn1ekmpuyeckut




n/n

Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyembie
KOMIIeTEHIIM U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEIbHYIO pa0oTy CTy/IeH-
TOB U TPYAOEMKOCTb (B 4acax)

Jlexkuu

IIpaktu-
YECKHE
3aHATHA

Jlabopa-
TOPHBIC
3aHSTHS

Camo-
CTO-
STENb-
Hast
pabota

MoK
DJIEKTPUYECKUN TOK, YCJIOBHUSA
€ro CyIIEeCTBOBaHUS U XapakTe-
puctuku. 3akoH OMa a1t OJIHO-
POAHON M HEOJAHOPOIHOM LEIH.
3akon [lxoyns-Jlenma. Onek-
TPONPOBOAHOCTh TBEPJIBIX TEJ B
paMKax KJaCCHUYECKOM M KBaH-

TOBOM TEOpHUil.

YK

1
[EXN

Dnekmponposoonocms  meep-
Oblx mein

KBanrtoBbie cratuctuku. Tep-
MODJICKTPOHHASI SMUCCHS U KOH-
TaKTHEIE ABJICHNS B METAJIAX U

MOJTYTTPOBOIHUKAX .

YK-1

Onekmpomaznemusm
MarauTHOE 1oJIe B BaKyyMe.

MarnuthHas cuna Jlopenna. 3a-
koH buo-Casapa-Jlamnaca. 3a-
KOH Amnepa. Bzaumoneiicreue
MapajuieIbHbIX TOKOB. 3aKOH
IIOJIHOTO TOKA. SIBJIEHUE dIIEK-
TPOMarHUTHOW MHIAYKIUU. 3a-
koH ®apages. [Ipasuiio Jlenna.
NHIyKTUBHOCTH KOHTYpA.
DHeprus MarHUTHOTO TOJIS.
MarsuTHO€ 1noJ€e B BEHECTBE.
HamaranueHnHoCTh BemiecTna.
Buner margetukos. CBoiicTBa
Jva- U napaMarieTukon. CBOM-
cTBa (heppOMarHeTukoB. Temre-
patypa Kropu.

VK-1

Onexmpuueckue Konebanus
KonebaTtenbHplli  KOHTYp, €Tro
ypaBHeHue. CoOCTBeHHbBIE, 3a-
TyXaloIue W BBIHYKICHHBIC KO-
j1ebaHus B KojieOaTeIbHOM KOH-
Type. Pe3oHaHCc HanpsbkeHHH U
TOKOB.

VK-1




n/n

Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyembie
KOMIIeTEHIIM U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEIbHYIO pa0oTy CTy/IeH-
TOB U TPYAOEMKOCTb (B 4acax)

Jlexkuu

IIpaktu-
YECKHE
3aHATHA

Jlabopa-
TOPHBIC
3aHSTHS

Camo-
CTO-
STENb-
Hast
pabota

Ilepemennwiii mok
IIepeMeHHBIN TOK, €70 TapaMET-

pbl. ConpoTUBIIEHHUE, EMKOCTD U
WHIYKTUBHOCTH B IICTIH TIEepe-
MEHHOTO TOKa. BekTopHas nua-
rpamMma. Mmnenanc. 3akon Oma.
MomnocTtb. Koadduruent
MOIIIHOCTH.

Ypasnenus Maxceenna
BuxpeBoe snexTpuueckoe Ioe,
TOK cMmelneHus. [lonnas cucrema
ypaBHeHuil Maxkcsesuia. OTKpBbI-
ThI KoJIeOaTEeNbHBIM KOHTYp U
€ro M3JIydeHue.  JJEeKTpoMar-
HUTHBIE BOJHBI U UX CBOMCTBA.
Hlkana SMB.

YK-1

10

T'eomempuyeckas onmuka
[Ipunuun ®epma. 3akonst ['O.

ITonnoe BHYTPCHHEC OTpaKe-
Hue. BojokonHas onrTuka.

YK-1

11

Bonnosas onmuka

CseroBble BonHbL. KorepeHt-
HOCTh. MHTepdepeHnus, uHTep-
(bepeHIOHHbIe Ju-
¢bpakus Openens. 30HHas 1UTa-

cruka. Judpakmus Dpaynro-

CXCMBI.

depa. dudpaxnuonnas pemiert-
ka. [lonspuzanusa csera, ee BU-
nbl. [lomsgpuzaropsl 1 aHanu3a-
Topbl. 3akoH Mamioca. 3akoH
Bbproctepa. Onrtuueckn axKTUB-
Hble BenlecTBa. Jucnepcus. Ilo-

TJIOIICHUEC U paCCCAHUC CBCTA.

YK-1

12

Keanmosvie ceoiicmea usnyue-
Hus
AOCONIOTHO YepHOE TeJIO0 W 3a-

koHbI n3nyueHuss AUYT. Ksanto-
BAaHHE

dbopmyna
OHHIITEHHA.

OHEPIrun H3JIYyUYCHUA,

Ilnauka. T'mnoresa

Bremnuii ¢oto-

YK-1




Buasbl yueOHoi1 padoThl, BKIOYAS
% = CaMOCTOSITeIbHYI0 paGoTy CTYy/eH-
= = = TOB U TPYAOEMKOCTb (B 4acax)
Ne Tema. ~ e 3 [paktu- | Jla6opa- | Camo-
n/n OCHOBHBIE BOIIPOCHI = z yeckHe | TOpHBIE | CTO-
g‘ § o Jleknun | 3aHSTHS | 3aHATHS | SATEIb-
o = Hast
pabota
a¢dekr.
Bonnosuvie ceoticmea muxpoua-
cmuy
Bonuwr ge bpoitns. CootHore-
HUue HeompeneneHnoctet [eit- | VK-1 3 2 5
3eHOepra. BonHoBast pyHKUus u
ee (usmueckuii cmbica. Ypas-
nenue llpenunrepa.
Quszura amomos
Atom Pezepdopna-bopa. Dnek-
TPOHHAsI KOH(QUTYPAIIHS ATOMOB.
[Tpunaun [Taymnu.
Bzaumopeiicteue DMU ¢ aro- | VK-1 3 2 2 5
Mamu. CIOHTaHHOE U BBIHYX-
JCHHOE M3JIy4YeHHE, o0mIasi cxe-
Ma OKI', cBoiicTBa a3epHOro
W3JIYYCHHUS.
Amomnoe s0po
Hyxkmonnas  moxmens  spapa.
DHeprus cBsi3u U ycroilunBocTh | YK-1 3 2 8
snapa. Jledpext maccel. Pannoak-
THUBHOCTD.
Hroro | 48 | 16 | 48 | 102

6 IlepeyeHb Yy4eOHO-METOANYECKOT0 ODecedeH sl 1JIs caMo-
CTOATEJILHOM PadoThI 00YYAIOIIMXCS M0 JUCHUILIAHE

. Crapoctuna U.A. Kpartkuit kypc ¢busuku s 6akanaBpoB [DIEKTPOHHBIN
pecypc]: yuebnoe nocodue/ Crapoctuna M.A., bypaosa E.B., CanbmanoB
P.C.— DnekTpoH. TekcTtoBble naHHble.— Ka3zanb: KazaHckuii HalMOHAIb-
HBIM UCCIIeIOBATEILCKAIM TEXHOIOTHIECKUH yHUBEepcuTeT, 2016.— 364 ¢.—
Pesxxum noctyna: http://www.iprbookshop.ru/79312.— 5BC «IPRbooksy.

. HuxepoB B.A. ®usuka. CoBpeMeHHBIN Kypc [DIeKTpOHHBIN pecypc]: yueo-
Huk/ HukepoB B.A.— DnekTpoH. TekcToBble JaHHble.— M.: JlamkoB u K,
2016.— 454 c.— Pexum npoctyma: http://www.iprbookshop.ru/14114.—
OBbC «IPRbooks.

. [IpakTrueckoe pyKoBOJICTBO MO OPTAaHU3AIUU CAMOCTOSTEILHON padOThI
CTYIEHTOB MpH U3y4eHuu aucuuiuinabl «Duznkay. — Kpacnoaap:



http://www.iprbookshop.ru/14114

Ky6I'AY, 2019. — 52 c. — Pexwum nocryna:
https://yadi.sk/i/5xJteU6RbtIQrw.

/7 @OHI OLIEHOYHBIX CPEJICTB JIsl MPOBeIeHUS POMEKYTOUHOM

arTrecrangmnuu

7.1 IlepeyeHb KOMIIETEHUMH ¢ YKAa3aHUEM JITanoB uxX GopMuUpoBaHus B
npouecce ocsoenusst OITIOII BO

Howmep cemectpa*

Oransl GOPMHUPOBAHUS U IPOBEPKH YPOBHS

c(hOpPMHUPOBAHHOCTH KOMITETEHIIUH IO AUCIUILTHHAM,

npakTukam B npouecce ocsoenust OII0IT BO

YK-1 CnocobeH oCyIecTBIATh MOWUCK, KPUTUUYCCKUN aHAIW3 U CUHTE3 HHGOpMAIIUH,

IMPUMCHATH CHCTEMHBIH noaxoa Ajid pC€uICHUA MMOCTAaBJICHHBIX 3aJiayq

2,3 duzuka
3 dunocodus
6 MynbTUMeMa TEXHOJIOTHH
6 Cuctembl MOAJCPIKKH TIPUHSITUS PEIICHUN
8 BeimonHeHue u 3ammura BBITYCKHON KBATM(QHUKAUOHHON paboThI

7.2 Onucanue nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMIIeTeHIII/Iﬁ Ha
PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCaHHUE ITKAJbI OICHUBAHUA

ypOBCHB OCBOCHHUA

HEYI0BJIC-
[Tnanupyembie pe3yabTaThl TBOpH- YJIOBJIETBO-
OCBOEHHS KOMIIETEHIINH TeNBHO PHTENBHO OreHouHOE
(MHIUKATOPBI TOCTHXKEHUS (MuHH- (MUHUMATE- XOpouio OTIIMIHO CpelCTBO
. o cpenHuil BBICOKHIA
KOMMETEHIIH) MallbHbli HBlii MOporo- (cpemuii) ( )
HE JOCTHUT- BBIH)
HYT)
YK-1 CrnocobeH ocymiecTBIsATh MOUCK, KPUTHYECKUH aHAIIM3 M CHHTE3 WH(GOpPMAIUH, MPUMEHSTH CH-

CTEMHBIN noaxon AJisd peIICHUs MOCTaBJICHHBIX 3a/a4

N-1.1. Ananusupyer OtcyTcTBY- | 3HaeT nmpHH- 3HaeT npuH- 3HaeT NpuH-

3a/ady, BeIenAs ee 0a30- | 10T Bce He- IIUIIBI cOopa, IUIEI cOopa, IUIIBI cOopa, KontponsHas
BEIE COCTAaBIIIIONINE, OCYy- | 00XomuMmble | oTOOpa u orbopa u orbopa u paborta,
[IECTBJISIET TEKOMIIO3H- 3HAHUA, 00001IEeHNS 00001EeHns 00001IEeHNsS nmabopaTopHas
WO 3a/Ia9H. YMEHUS H uHpOopManuy, | mHbopManuu, | mHPoOpManmH, | padoTa,

W1 -1.2. Haxoaur u kpu- HaBBIKH, METOIUKHU METOIUKU METOIUKHU TECTHI,
THYECKH aHAJIH3HUPYET HeoOxou- CHCTEMHOTO CHCTEMHOTO CHCTEMHOTO pedepar,
nHpOpMaIUIo, He00X0- MBI IS HOJX0/1a TS MoJIX0/1a ISt MOJX0/a TS JTOKJIaJ,
JUMYIO JJIsl pEIIeHHs [T0- | OCYILECTB- pereHus peuieHust peteHus BOIIPOCHI
CTaBJICHHOI! 3a/1a4n. JICHHS MoNC- | mpodeccro- npodeccno- npocgeccuo- K 3a4eTy

WA -1.3. PaccmarpuBaet Ka, KpUTH- HaIIbHBIX 3a- HaJIbHBIX 3a- HaJIbHBIX 3a-

BO3MOXHBIC BAPUAHTBI YECKOT0 Jad. naq. Ymeer Jad. Ymeer

pemieHns 3ajauy, OICeHN- | aHalu3a u AHATTU3UPO- aHATN3UPO-

Basi X JOCTOMHCTBA U CHHTE3a UH- BaTh U CH- BaTh U CHCTe-

HEJIOCTATKH. (dopmary, CTEMaTU3upo- | MaTH3UPOBATh

nJ -1.4. I'pamotHo, 110- TIPUMEHEHUS BaTb pas3HoO- pa3HOpOIHbBIE

THYHO, QpTYMEHTHPOBAaH- | CUCTEMHOTO POIHBIE 1aH- JlaHHbIE, Olle-

HO ()OpPMHUpYET COOCTBEH- | MOAXOAA JIIS HBIE, OICHU- HUBATH d¢-

HbIE CYXJICHHS M OLICHKH. | pelIeHHs BaTh 3 ek- (EeKTHBHOCTD



https://yadi.sk/i/5xJteU6Rbt9Qrw

YpoBeHb 0cBOEHHUS

HEY/IOBIIE-
[Tnanupyemsle pe3yabTaThl TBOpH- YIOBIIETBO-
OCBOCHHA KOMIICTCHIIUHN TEJILHO PHUTEIBHO OHeHO‘-IHOe
(MHIUKATOPHI TOCTHKECHUS (MUHH- (MUHHMAITb- Xopoto OTIMYHO CPEICTBO
KOMIIETEHIIHN) MaJIbHBIN HBI IIOPOTo- (cpeeuii) (BerCOKHi)
HE JOCTHT- BBIH)
HyT)
YK-1 CrnocobeH ocymiecTBIsATh MOWCK, KPUTHUYECKUH aHAIM3 W CHHTEe3 WH(GOpPMAIUH, MPUMEHSTH CH-

CTEMHBIN noaxon AJisl peIICHUs MOCTABJICHHLBIX 3a1a4

Otnnyaet GakThl OT MHe-
HUH, UHTEpIpeTaLuii,
OLICHOK H T.7. B pacCy-

IIOCTaBJICH-
HBIX 3a1a4.

THBHOCTb
npouenyp
aHaJm3a npo-

Ipoueayp
aHaAJIU3a Ipo-
O6memM W mpu-

JEHUSIX IPYTUX yIaCTHH- 61em u Tpu- HSTHSA pele-
KOB JICATEIIBHOCTH. HSTHSA pelie- HUH B TIpO-
N/ -1.5. onpenensiet u HUH B IIpoO- (beccronans-
OLICHHUBAET IOCIEICTBUS tbeccroHab- HOH JeATelnb-

BO3MOXHBIX PEIICHUN
3aJa4u.

HOH JesaTellb-
HOCTH.

Hoctu. Brnane-
€T HaBbIKAMH

Hay4HOTO
TIOUCKA U
MPaKTUYECKOU
paboTHI ¢
nHpOpMaIH-
OHHBIMH HC-
TOYHUKaMH;
METOaMH
TIPUHATHSL
peuIeHU.

7.3 TunoBble KOHTPOJIbHbIE 33JaHUSA WJIM HWHbIE MATepPHAJIbI, HE00XO-
AUMBbIE VISl OLEHKH 3HAHM, YMEeHUIi, HABBIKOB, XaPAKTEPU3YIOIIHUX ITAINBI
popmupoBanus komnereHuuii B mpouecce ocsoenusi OIIOII BO

3aaHus )i KOHTPOJIbHOI PadoThI

Kontpoabnasi padora Ne 1. Mexanuka. MexaHu4eckue Koje0aHus.
Yupyrue BoOJIHbI

1. Kamens, OpoIeHHBIN TOPU30HTAIILHO, YA Ha 3eMiTto yepes Bpemst t =3 ¢ Ha
paccrostauu | = 27 M 1o ropu3oHTanu OT Mecta Opocanus. C Kako# BBICOTHI h
OporieH kameHb? C Kakol CKOPOCThIO Uy OH OpomieH? C Kakoil CKOPOCThIO U OH
ynazer Ha 3emiito? Kakoil yrosl ¢ COCTaBUT TpaeKTOpUsA KaMHS C TOPU3OHTOM B
TOYKE €ro NaJeHus Ha 3eMII0?

2. K pesunoBomy mHypy anuHod | =40 cm u paguycom r = 1 MM MoJIBEIICHA THPSI
maccod m = 0,5 xr. 3nas, uro MoxyJsb FOHra pesunsl £ = 3 Mlla, HailTu nepuon
BEPTUKAJIbHBIX KOJICOaHUI TUPH.

KonTpoabnas padora Ne 2. Mogexkyasipaas ¢pusuka. Tepmoannamuka

1. Tpexatomuslii ra3 oA gasienuem P = 240 klla u remnepatype t = 20°C 3anu-
maet 00veM V = 10 5. Onpenenuts TemioeMkocTs C, 3TOro raza npu NOCTOSIHHOM
JIaBJICHUH.




0 0
2. Cxonbko TemnoTsl nornomarot 200 r Bogopoaa, Harpesasck ot 0 no 100” C mpu
nocrossHHOM jaasneHnu? Kakos mpupocT BHyTpeHHeW sHeprun ra3a? Kakyro pabo-
Ty COBepIIaeT raz?

KontpoabHast padora Ne 3. DuekTpocraTuka. [locTosIHHBIN 3JIeKTPUYeCKU I
TOK

1. B BepmnHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOIATCS OJUHAKOBBIE I10JIO-
xuTenbHbIe 3apanabl ( = 2 HKi1. Kakoi oTpunatensHblil 3apsia (; HEO0XOIUMO MO-
MECTHUTh B LIEHTPE TPEYTOJIbHUKA, YTOOBI CHJIa IPUTSKEHUS C €r0 CTOPOHBI YpaB-
HOBECHUJIA CHJIbI OTTAJIKUBAHUS MOJOKUTEIbHBIX 3aps10B?

2. barapes u3 mocnenoBaTelbHO COCIMHEHHBIX compoTuBieHud Ry, R, , Ry u
O/1C 6 =10 B ¢ Buyrpennum comnpotusieHuem ¢ I =1 Om umeer KI1/] 0,8. Ilazge-
HUS HaIpsOKEHUs Ha conmpoTuBieHUsX Ri, R, paBHbl 4 B u 2 B cOOTBETCTBEHHO.
Haittu Tok B 1enu.

KonTpoubHasi padora Ne 4. Duekrpuueckue kojgedanus. [lepemeHHbli TOK

1. Kakoe conpOTHBIIEHHE MOXKET COAEPKATh KOJIEOATEIbHbI KOHTYP, COCTOSILIUN
U3 KaTyIIKH ¢ UHAYKTUBHOCTBIO L =10 M['H u konzeHcaTopa emkocthio C =4
MK®D, 9TOOBI B HEM €III€ MOTJIM BO3HUKHYTH 3JIEKTPOMAarHUTHBIE KOJICOaHHs ?

2. Konpencarop emkocThio C = 1 Mx®, pe3uctop conpotusieaneM R =3 kOm u
KATyIIKa MHIYKTUBHOCTU C MHAYKTHUBHOCTBIO L = 1 MI'H BKJIIOUEHBI MapaiieIbHO
B LIETIb IEPEMEHHOI0 TOKa yacToror V = 50 I'u. Haittu nonHoe conpoTuBieHne
LEMU U CABUT (a3 MeXAY HAIMPSKEHUEM U TOKOM.

TecTbl

[To nucuunnuue «®U3UKa» NPETyCMOTPEHO MPOBEACHUE KOMIIbIOTEPHOTO
TecTUpoBaHUs. TecToBble 3a/aHus MO AuCUUILUIMHE «DU3MKa» BKIOYEHBI B 0a3zy
TECTOBBIX 3a7aHnil «DHU3MKa» B KOHCTPYKTOPE TECTOB aIallTUBHOU CTPYKTYpHI Te-
ctupoBanus (ACT) u umerorcst B Hannuuu B LleHTpe MHPOPMALIMOHHBIX TEXHOJIO-
ruit KyoI'AY.

[Iprmepsl TECTOBBIX 3aaHUN
|. Mexanuka
S: MexaHuka u3ydJaer...
- ABUXKCHUC TCJI C YUCTOM IIPUYNH, BBI3bIBAOIINUX JIBUKCHHUC
- pa3JIMYHBIC BBl MCXaHUYCCKOT'O JIBUKCHUA oe3 Y4€Ta NPUYXH, BBI3bIBAIOIINUX 3TO JIBUKCHHC
- YCJIIOBUA paBHOBECUA TCJI, HAXOAMUXCA IO ﬂeﬁCTBHeM CHJI
+: BHUJIbI MEXaHUYCCKOI'O JIBUKCHHUA U IIPUYUHEI NX BO3HHUKHOBCHUA

-: S: Maccoii Tena Ha3pIBaeTCs BEIMUHHA, ...
-: U3MepsAeMasi KOJIMYECTBOM BEILIECTBA, COACPKAIIEMCS B JaHHOM TeEJIe
-: U3MepsieMasl CHJIOH, ¢ KOTOPOM TeI0 MPUTATUBAETCS K 3eMile



-, UI3MepsieMasi OTHOIIICHHWEM Beca IaHHOTO BEIIECTBA K €r0 00beMy
-: IBJIAIOLIASACS MEPOl MEXaHUYECKOTO B3aUMOACHCTBUS TEN
+: onpeaeIsoNnasl MHEPUMOHHbBIEC U TPAaBUTALIMOHHBIE CBOMCTBA TEN

S: BpeMms paBHOMEPHOTO ABUXKEHUS aBTOMOOWJS MO MOCTy JuyinHOM 480 M co ckopocTbio 18
KM/4 paBHO...
+: 96 ¢ - 27¢ -:27 4 -2 8640 c

S: BeicoTa qoma npu BpeMEeHH MaJeHUH COCYJIbKHU 2 € MMOCJe Havaja ABUKEHUS PaBHO. ..
- 15™m +: 20 M - 45 ™ - 60M

S: Teno nBUXeETCH ..., €CJIM CyMMa BCEX JICUCTBYIOUINX CHJI PaBHA HYIIIO
-: paBHOYCKOpPEHO

-: 110 OKPY>KHOCTH

-: C I3BMEHEHUEM CKOPOCTH

+: IPSAMOJIMHENHO U PABHOMEPHO WJIM TOKOUTCS

S: Cuna Tsru aBToMoOuiIs Maccoit 14 T npu npoxoxkaenuu 50 M 3a 10 ¢ ¢ koaddurueHToM Tpe-
Hus 0,05 paBHa...
+: 21 xH. - —7xH - 21 H - TH

S: Kunetnueckoil sHeprueil Ha3pIBaeTCsl. . .

-: DHEprus, 3aBUCSAIIAsl OT B3aMMHOI'0 PaCIOJIOKEHUS TEJl WM YacTel Tena
-1 DHEprus Tela, MOJAHATOro HaJl 3emiien

-: DHEprus Najarollero Tena

+: sHeprus, o0ycIoBIIEHHAsS MEXaHUYECKUM JABMKEHUEM Tell

S: [NoTeHuuanpHas SHEPTHS MOJHATOTO OTHOCUTENHFHO OBEPXHOCTH 3eMiu Ha BbicoTy 20 M Te-
J1a Maccoi 3 Kr paBHa...

-2 60 JIx +: 600 JIx -2 0,15 JIx -0 1,5 Ix
V1: Konebanus u BOJHBI

S: T'apMoHWYECKMMU KOJIEOAHUSIMHA HA3bIBAIOTCH. ..

-: KoJeOaHHs, COBEPIIAIOIINECS OTHOCHUTEIHHO MOJI0KEHUS PaBHOBECHS

+: KoeOaHus, COBEPIIAIOIINECS 110 3aKOHY CHHYCA HITH KOCHHYCa

-: BBIHYXXJICHHBIE KOJIeOaHUsl TeJa Mo IeHCTBUEM BHEIIHEN CUIIbI

- cBOOO/IHBIC KOJICOaHUS B PE3YJIbTATE KAKOTO-TUOO0 OJHOTO HAYaIbHOTO OTKJIOHEHHS

S: Tlepuon koneOaHWi MOABEIICHHOTO K TIpyXuHE xkecTkocThio 0,05 H/m rpy3a maccoit 200 T
paBeH. ..
+:13 ¢ - 25¢ -. 524 ¢ -2 3,1c

S: Uzmenenue ¢aszpl rapMOHUYECKOTO Kojebanus Ha 180 rpamycoB COOTBETCTBYET...
-: TIOJIHOMY TIEpUOAY KOJIeOaHus

+: TIOJIOBWHE MEepHOaa KOJIeOaHUs

-: 4eTBEpPTH Mepruoaa KoneOaHus

-: JIByM TIepHoJiaM KoJieOaHus

S: JlnunHa pagunoBoiaHbl 600 M COOTBETCTBYET YACTOTE...
- 2MI'n +: 0,5 MI'g - 1,5 MI'n -1 6 MI'nn -: 3MI't

Il. MosiexkyasipHasi pU3UKa U TEPMOJIMHAMHUKA



S: Temneparype 50 K cooTBeTcTBYeT 3HaueHue temreparypsl 1o Llenscuro. ..
-1 323°C +:-223°C -1 50°C - -50°C

S: Cpenusiss kBagpaTu4yHasi CKOPOCTh MOJIEKYJ a30Ta MpU YBEIMYEHUU TeMIepaTypsl rasa B 4
pasa...
-: He usmenurcsa. -: YBenuuutcsa B4 paza. +: YBenuuurtcs B 2 pa3a.-: YMEHBILIUTCS B 2pasa.

S: BHYTpeHHHH SHEPIuia nACaJIbHOIro OJHOATOMHOI'O ra3a paBHa...
-1 2RT/2 -1 3pT/2 +: 3pV/2 - pVI/3 -1 3VT/2

S: YUmcio creneHeit cBOOOIbI | 0THOATOMHOM MOJICKYJIbI IPU KOMHATHOU TEMIIEpaType paBHo. ..
-i=5 +1=3 - i=6 -i=1

S: Buyrpennsis saneprust 2 monei renus npu T = 300 K paBha...
-1 0,6 xJIx -1 0,67 xJIx -: 2,49 xJIx -1 4,98 xJIx +: 7,48 xJIx

S: Cogepuiennas razom padota npu nosydeHur 500 K TEIIOTHI U YBEIHMYEHHH TPH 3TOM

BHyTpeHHeill 3Hepruun Ha 300 [k paBHa...
+: 200 Ix - 800 [Ix 0 -1 500 Jx

S: CoBepmienHast pabounM TesioM padora B TerwtoBom asurarene ¢ KI1/] 30 mporieHToB mpu mo-

JY4CHUU OT HarpeBaTels 5 kK TeIioThl paBHa. ..
-2 150 000 JIx +: 1500 JIx -1 150 Ix -1 67 Ix

I11. DjekTpUYeCTBO M MarHeTHU3M

S: ICTOUYHUKOM 3J1€KTPOCTATUYECKOT O OIS ABISAETCA. . .
-: IOCTOSIHHBIN Mar"ur.

-: IPOBOJHUK C TOKOM.

+: HENOABMKHBIN DJIEKTPUYECKUH 3apsill.

-2 IBAKYIUICS DJIEKTPUYECKUN 3apsil.

S: Cuna B3auMOEHCTBUS ABYX TOUEUHBIX HEMOJIBMIKHBIX 3apsA0B IIPH YBEIUYEHUN PACCTOSIHUSA
MeXJly HUMHU B 4 pa3a...

-: yBeqM4uTCs B 4 pasza

-: YMEHbIINUTCA B 4 paza

-: yBenuuurcs B 16 pa3

+: ymeHbmures B 16 pas

S: Mozynb HanpsHKEHHOCTH JJIEKTPUYECKOTO TIONS B TAHHOW TOYKE MPU YMEHBIICHUU 3apsfa,
CO3JAOLIETO TNOoJeE, B 3 pasa...

+: ymeHbIINTCSA B 3 pasza

-: yBenuuuTcs B 3 pasza

-: yMeHbIIUTCS B 9 pa3

-: HE U3MEHUTCS

S: CuioBo# XapaKTepUCTUKONW MarHUTHOTO MOJISI CITY)KHT. . .
- TIOTEHIHA

-: MarHMTHas POHUIIAEMOCTb

+: MarautHas UHAYKOUA

-: pabora

S: Hasegnennslii B pamke Moaynb J{C MHIYKIMY NPH yBETMUYEHHUH MarHUTHOTO MOTOKa € 4 110



12 B6 3a 2 ¢ paBeH...
+: 4B -- 8B - 12B - 16B

S: Cuuna JlopeHiia, aeiicTByroIIas Ha 3apsij, IBYKYITUNCS C TTOCTOSTHHOW CKOPOCTHIO B MarHUT-
HOM I10JIE€ IIPONOPLMOHAIIBHA ...

+: BEeKTOPHOMY MPOM3BEICHUIO BEKTOPA CKOPOCTH U BEKTOPA MATHUTHON MHAYKLIUU

-1 CKJISIPHOMY ITPOU3BEICHUIO BEKTOPA CKOPOCTH M BEKTOpPa MarHUTHOM MHIYKIIUU

-: CyMM€ CKOpPOCTH U MarHUTHOM UHTYKIIUU

-2 pPa3HOCTHU CKOPOCTH M MArHUTHOW MHIYKIIUU

S: MHIyKTUBHOE CONPOTHUBIIEHNE KATYLLIKH [IPH YBEIMUYEHUHU YaCTOTHI IIEPEMEHHOI0 TOKa B 2
pasa...

+: yBesJMuuTCS B 2 pasza

-: yBenuuuTcs B 4 pasza

: yBesmuutes 1,41 pasa

. yBenuuuTcs B 4 pa3a

- YMEHbIIUTCS B 2 pas3a

S: JleiicTBytoniee 3HaueHUe HanpspKeHUS 220 BOJIBT - €T0 aMILTUTYTHOE 3HAYCHHUE. .
-2 127 B -2 157 B +:310B -:440 B

S: OI[I/IH N3 OCHOBHBIX IIOCTYJIATOB TCOPHUU Makcsenna ...

+: MNEPEMEHHOC MAarHMTHOC IOJIC TOPOKAACT BUXPEBOC IJICKTPUICCKOC
-. MAarHuTHOC I10JIC HC UMCCT HCTOYHUKOB

- QJICKTPHUYCCKOC 110JIC UMECT NCTOYHUKU

- ,I[BPI)Kyn.[PIﬁCH SHCKTpI/I‘ICCKI/Iﬁ 3apaa €031aéT MarHUTHOE I10JIE

IV. OnTuka

S: CBer B oNTHYECKU OJTHOPOJHOM Cpefie pacIpOCTPaHsETCs. . .
- 110 SKCTIOHEHTE

+: IpSAMOJIMHEIHO

-: 10 CUHYCOHU/IE

-: o runepooe

S: ®okyc - 370...

-: paCCTOsIHHE OT ONTUYECKOTO LIEHTPA JIMH3BI 10 TOYKH MEPECEUECHUS NTPEITOMIIEHHBIX JTyUYen

+: Touka, B KOTOPOH MOCIIE€ MPETOMIICHHUs] COOMPAIOTCS BCE JIy4H, Maalollde Ha JIMH3Y IMapaj-
JIEJIbHO TJIaBHOM ONTHYECKOM OCH

-: TPO3pavYHOE TEJIO, OTPAHUYEHHOE JBYMS MOBEPXHOCTSIMHU

-: TOUYKA, 4Yepe3 KOTOPYIO MPOXOT JIyYd HE MPEIOMISACh

S: KorepeHTHBIMU Ha3bIBAIOTCS BOJHBHI. . .

- pa3HOCTh (Pa3 KOTOPHIX MEHSIETCS C TEUEHUEM BPEMEHHU

+! pa3HOCTH (ha3 KOTOPHIX OCTAETCS MOCTOSITHHON BO BpEMEHU
-: pa3HOCTb (pa3 KOTOPHIX BCErja paBHA HYIIIO

-: Jr0OBIE BOJHBI BCEr/ia KOT€PEHTHBHI.

S: Jlucnepcueii cBeTa Ha3bIBaeTC ...

-: paccenBaHue OEI0ro CBETa BEIIECTBOM

+: 3aBUCUMOCTH a0COJIFOTHOTO IOKa3aTels MPEeIOMICHHS BEIIECTBA OT YacTOTHI MMAJaroIllero Ha
BEIIECTBO CBETA

- IIOIVIOLIEHUE CBETa BEIECTBOM



-: oru0aHue CBETOBBIMHU BOJIHAMH HpeHHTCTBHﬁ.

S: UaTepdepennueii cBera Ha3bIBacTCS

-: CJIOKCHHUE B ITPOCTPAHCTBE CBETOBBIX BOJIH, MPH KOTOPOM TOJTy4aeTCsl YCHICHHE CBETA

-: CIIOKCHHUE B ITPOCTPAHCTBE CBETOBBIX BOJIH, IIPH KOTOPOM IOJIy4aeTcsi OCIabJICHUE CBETa

+: CIOXKEHHE B MPOCTPAHCTBE KOTCPEHTHBIX BOJIH, MPH KOTOPOM IOJIy4aeTCsl YCUJICHUE WIIH
ociabiieHne Pe3yNbTUPYIOLICH CBETOBOW BOJIHBI

-: pa3joxeHue 0eJI0ro cBeTa B CEKTP AU(PAKIUOHHON PEIICTKOM.

S: Iudpakumeit cBeTa Ha3bIBACTCH. . .

- MPOCTPAHCTBEHHOE TEpepacIpeielieHNe YHEPTUU CBETOBOTO M3JIYYCHHS IPU HATIOKCHUU
JIBYX WJIU HECKOJBKHX CBETOBBIX BOJH

+: orubaHue CBETOBBIMH BOJIHAMHU TPEMIATCTBUI

- OTpa)XKeHHE U MPEJIOMIICHUE CBETOBBIX BOJIH

-: pa3oXeHHe 0eIOro CBETa B CIIEKTP AUPPAKIIHOHHON PEIICTKOH.

S: Ionsipu30BaHHBIM HA3bIBAETCS CBET. ..

-: CO BCEBO3MOKHBIMU PaBHOBEPOSTHBIMH KOJICOAHUSMHU BEKTOpPA HANPSHKEHHOCTH 3JIEKTpUYe-
CKOTrO I0JIs

+: KosebaHUs BEKTOpa HAPSPKEHHOCTH AJIEKTPHUYECKOT0 OISl KOTOPOro KaKUM-I100 00pa3oM
YIOPSAI04YEHBI

-: Kosie0aHMs BEKTOPOB HAIPSHXKEHHOCTEN 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJIeH KOTOPOro
IIPOTHUBOIIOIOKHBI

-: UCIIyCKacMblil €CTECTBEHHBIMM UCTOYHHKAMM CBETA.

V. AToMHas1 1 siiepHasi pusnka

S: Haumenb1iast sHEprust TpeOyeTCs 111 OCBOOOXKACHHSI SJICKTPOHOB, PACIIOIOKEHHBIX Ha ...
-: Omkaiei K spy o0osouKke atoma

- BHYTPEHHHUX 000JI0YKax aroma

+: BHEILIHEH 000JI0uKe aToMa

-: cBOOOIHOM opOuTE

S: ATOMBI MOTYT...

-: I3ny4aTs 1100y10 TOPLMIO SHEPTUH, a MOTJIOUIaTh JUIIb HEKOTOPbIN AUCKPETHBIM HabOp 3Ha-
YEHUI SHEPTUH

-: Ilornomars Jr00yI0 MOPLUIO SHEPTHH, a U3JTyYaTh JIMIIb HEKOTOPBIN JUCKPETHBIN HabOp 3Ha-
YEHUI SHEPTUH

+: M3ny4ath ¥ MOTJIoLIaTh JIUIIb HEKOTOPBIM JUCKPETHBIN Ha0Op 3HAYSHUN SHEPTUU

-: 3my4ats ¥ nornomars j100y0 MOPLUI0 SHEPTUH.

S: Mopenb aroma bopa — 3JIeKTpOHBI MOTYT JIBUTATHCS B aTOME ...
+: TOJIBKO IO ONpeAeaEHHOI opouTe

-: TOJIBKO IO BHEIIHEH opoute

-: TOJILKO 10 BHYTPEHHEN opouTe

-: HE MOT'YT JIBUTaThCS

S:SInpo n3oToIa paaus ¢ MaCCOBBIM YUCIIOM 226 U 3apsA0BBIM 88 COCTOHUT U3...
-: 226 IpOTOHOB U 88 HEUTPOHOB

+: 88 poTOHOB U 138 HEUTPOHOB

-: 88 anexTpoHoB U 138 mpoTOHOB

-: 138 nmpoTOHOB 1 88 HEUTPOHOB



S: B xauecTBe TOIJIMBA ATOMHBIX 3JIEKTPOCTAHIMIA UCTIOIb3YeTCH . ..
+: ypan -: KAMEHHBIN yTOJIb - KaAMuH -: rpadur.

Tembl pepepaTon

1 BemecTBo U aHTHUBEIECTBO

2  IIpoctpaHCTBO M Bpems B (hpusuke.

3  CoBpemeHHas (pu3nueckas KapTHHA MHUpA.

4 KocmoJornueckue rurnoTe3bl 0 MPOUCX0XKaeHuu Beenennoii.

5 I'paButanus.

6 CneuunanbHasi TEOpUsi OTHOCUTEIFHOCTH U €€ SKCIIEpUMEHTAIbHAs TPOBEPKA.
7 OOwas Teopusi OTHOCUTEIBHOCTHU U €€ SKCIIEPUMEHTAIbHAS IIPOBEPKa.
8  BoHyxIeHHBIE KOJICOaHUS U PE30HAHC.

9  3BykK U ero pacrnpocTpaHEeHHE B Pa3IMYHBIX Cpeax.

10 HudpasByk u yIbTpa3ByK, UX UCIIOIb30BaHHE.

11 Ilywm u ero BIUsSHUE HA YEJIOBEKa.

12 Kpucramisl 1 UX CBOMCTBA.

13 TI'padeH u nmepCHEKTUBBI €0 MPUMECHECHHS.

14 Meramarepuarsl.

15 Cunepreruka Kak HayKa O CAaMOOPTaHU3AIMH OTKPBITHIX CUCTEM.

16 Bo3zzaelcTBHE MIEKTPHUECKOTO TOKA HA OPTaHU3M YeJIOBEKa.

17 CBepxmpoBOJIUMOCTb.

18 Bsicokoremneparypubie cBepxnpoBogauku (BTCIT).

19 Dddexr dxo3edcona.

20 Bo3zxelicTBHe MarHUTHBIX TOJICH HA OPraHU3M YEIIOBEKa

21 Bo3zaeiicTBHE AJIEKTPOMArHUTHOTO U3JIyUYEHUs HA YeIOBeKa.

22 3ammra OT JIEKTPOMArHUTHBIX U3TyICHHM.

23 CaoiicTBa U MPUMEHEHHUE AIEKTPOMarHuTHBIX BoH CBU-nuanazona.
24  TepMOWHAMKATOPHBIC KHUIKOKPUCTALIHUECKUE IUICHKH U UX TIPUMEHEHUE [Tl BU3YallH-

3aI1K TeMIIepaTypHBIX MOJIEH.
25 MHudpakpacHble MUPOMETPHI U UX IPUMEHEHUE IS OTIPEICIICHUS] TEMIIEPAaTyPHBIX MOJIEH.
26 PeHTreHOCTPYKTYPHBIM U pEeHTT€HOCHEKTPaIbHbIM aHAU3.
27 ConHevHast DHEPreTHKA
29 @®oto3¢(deKT 1 ero NpuMeHeHue.
30 MormrHbIe CBETOIUOIBI U UX IIPUMEHEHHE.
31 Jlazepsl u NX MPUMEHEHHE.
32 TlomynpOoBOJHUKOBBIE JIa3€PHI.
33 TexHomornueckue ia3epbl U UX IPUMEHEHHE.
34 T'erepoCcTpyKTypHbIE HH)KEKLIMOHHBIE J1a3€pPhl.
35 Tomorpadus u ee MprUMEHEHUE.
36  OnTHueckas BBIYMCIUTEIbHAS TEXHUKA.
37  OnTOR/IEKTPOHHBIE TaTYUKH.
38  DneKTpOHHBII MUKPOCKO
39 TyHHeIbHBIH MUKPOCKOIIL.
40 HeiitpoHorpadusi, aekTpoHorpadus, peHTTeHOTpaQwsl.
41 HeWlTpuHO U €ro perucTpanus.
4?2 HaHOTEXHOJOIUU: LIENU U 3aJa4H.
43 BonxopoaHas SHEpreTHKa.
44 SInepHble peakuu U siiepHasi SHEpPreTUkKa.
45  MexyHapOoaHbIH MPOEKT 10 BHICOKOTEMIIEPATYPHOMY CUHTE3Y.
46  YCKOpUTENH dJIeMEHTapHBIX YacTHII.
47  Bonbuiol apOHHBINA KOJUTalaep.



48 Bo3on Xwurrca.
49 Kgapku.
50 Perucrpaliiusi rpaBUTAIMOHHBIX BOJIH.

TeMbl 10KJI2/10B
OnTORIEKTPOHHBIE CPENICTBA OTOOpAKEHUST HH(POPMAITHH.
OnTHyeckue MpoLeccopsl.
JKK-HHIMKATOPBI U 3KPaHbI.
AKycTuueckasi MOIYJISIUS CBETa U €€ UCIOIb30BaHNE B UHPOPMAILIMOHHO-U3MEPUTETHHON
TEXHHKE.
BookoHHO-ONTHYECKHE TUHUU CBSI3U.
KBaHTOBBIE KOMITBIOTEPHI.
[{udposbie poToKamepsl.
Kommbroteps! Oymymiero.
W cKyccTBEHHBIM UHTEIIIEKT.
10. Madopmanus 1 SHTPOMHS.

NS

©CoNo O

Tembl 1a00paTOpHBIX padoT

. IsmepeHnue NIMH MITaHTEHIUPKYIEM U MUKPOMETPOM

. [IpoBepka 3axona 'yka u onpenenenus moayist KOHra craabHO# MpOBOIOKH

. I3y4yeHue 3aBUCUMOCTH MEpUO/ia YIIPYTUX KOJIeOaHU OT MaCChI

. OnpeneneHus IIOTHOCTH CHIMTYYHX TEJ

. I3ydyeHne 3aKOHOB BpalllaTeIbHOTO ABMKEHUS TBEPIOTO Tela

. OnpeneneHne yCKOPEHUs CUIIbI TSDKECTH MPY TOMOIIY MAaTEMaTUYeCKOro MasiTHUKA

. Onpenenenyie BIaKHOCTH BO3lyXa

. Onpenencane ko HUIMEHTA BA3KOCTH KHUIKOCTH MeTogoM CTokca

. Ompenenenne kod¢hdulMeHTa TOBEPXHOCTHOTO HATSIKEHHSI KUIKOCTU MO CIIOCO0Y OTphIBa
Kariu

10. Onpenenenue yaenbHOM TEMIOEMKOCTH UCCIEAYEMON KUAKOCTH ¢ TOMOIIBIO 3IEKTPOKaIO-
pumMeTpa

11. Onpenenenue nokaszaTens aarnadaThl BO3yXa METOAOM aauabaTHOTO pacIIupEHUs

12. Onpenenenue yaeIbHON TEMJIOTH TapO0Opa30BaHUS BOIbI

13. MccnenoBanue 3NeKTPUIECKHX Ieneil Ha ocHoBaHUU 3akoHOB Kupxroda u Oma

14. OnpeneneHre SHEPTETUUECKUX XapPAKTEPUCTHK AIEKTPUIECKOTO HarpeBaTess

15. M3yuenue tepmoaeMeHTa

16. Onpenenenre TOpU30HTAITLHON COCTABIISIFOIIEH HANIPSHKEHHOCTH MarHUTHOTO TIOJIST 3eMJITH
17. ViccnenoBanue XapakTepUCTUK TpaHcopmaTtopa

18. Ompenenenne IEKTPUIECKON EMKOCTH U EMKOCTHOTO COTIPOTUBIICHUS KOHJIEHCATOpa

19. Onpenenenre napaMeTpoB KaTyIIKH UHAYKTUBHOCTH

20. UccnenoBanue moTpeOIeHUS SIEKTPHUSCKON SJHEPTUN HArpy3KaMHu TIEPEMEHHOTO TOKa

21. Onpenenennst CBETOTEXHUYECKHX XapaKTEPUCTHK JIaMIIbl HAKAIMBaHUS

22. OnpeneneHrs ONTHYECKOW TJIOTHOCTH M KOHIIGHTPALIMU OKPAIICHHBIX PACTBOPOB IPHU IMO-
MOIIIM KOHIICHTPAIMOHHOTO (POTORIEKTPUIECKOTO KAIOpUMETpa

23. OnpexaeneHue nmoka3arels NpeJOMIICHHS CTEKJIa

24. OnpeneneHusi KOHIICHTPAIIUM M TIOKa3aTeNs MPETOMIICHHs pacTBOpa caxapa pedpakToMeT-
poMm

25. Onpenenenus TIaBHOTO (OKYCHOTO PACCTOSIHUSI COOMpPAIOIIEeH U paccenBaroIIeH JIMH3

26. OnpeaeneHue JJIMHBI CBETOBOW BOJIHBI C TOMOIIBIO KoJielr HproToHa

27. Onpenenenue ATUHBI CBETOBOW BOJHBI M0 AUPPAKIIIOHHOMY CIEKTPY

28. OmnpeneneHnst KOHIIEHTPAIIMKM pacTBOpa caxapa MoJIIPUMETPOM

29. UccnenoBanue BakyyMHOTO (DOTOIJIEMEHTA.
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Bomnpocs! u 3a1aHus 11l MPOBeAECHUS] IPOMEKYTOYHOT0 KOHTPOJIS
(3auera)
Komnerenuusi: cnoco0eH oCymecTBJIATh NOUCK, KPUTHYECKUI aHAJIN3 U

CHHTe3 HH(pOPMAIIUH, MPUMEHSITh CHCTEMHBII MOAXO0/ IS peleHHs1 MoCTaB-
JenHbIx 3aga4 (YK-1).
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Bomnpocs! k 3aueTty (2-ii cemecTp)

KunemaTnyeckoe onmcaHue NOCTYNATEIbHOTO JIBHXKEHHSI MAaTEpUaJIbHOM TOUYKH: CHCTEMa
0TCuéTa, TPAEKTOPHUsl, IyTh, IEPEMELLIEHUE, CPEIHSAS U MTHOBEHHAsl CKOPOCTh, YCKOPEHHUE.
XapaKkTeprUCTUKU NPSIMOJMHEUNHOIO PABHOMEPHOIO M PABHONEPEMEHHOTO JIBH)KCHHUSI.
Kunemaruka BpaniaTenpbHOro JBUKEHHUS. YTJIOBOE MEPEMEIICHUE, CKOPOCTh U YCKOPEHUE.
CB43b JTUHEUHOW CKOPOCTH C YIJIOBOW. PaBHOMEpHOE JBMXKEHUE MO OKPY>KHOCTH: TIEPUOI,
4yacToTa. XapakKTEpUCTUKHA PaBHOIIEPEMEHHOI'O BPAILATEIbHOTO ABUKECHHUS.

WNuepunanpHple M HEMHEPLUUAIBHBIE CHCTEeMbl OTcueTa. OCHOBHBIE 3aKOHBI JIMHAMUKH
Herorona. YpaBHeHMe IBUKEHNS B HEUHEPLIMAIBHOU CHUCTEME.

Cunel B Mexanuke. Cuiia TpaBUTallMOHHOTO IPUTSDKEHUS, CUJIA TshKecTH, Bec. Cuibl Tpe-
HUS.

Yupyrue cuibl. HopmanbHble U kacaTenbHble JedhopMallii U HaNpsHKEHUS B TBEPIOM TeTie,
Moaynu yrnpyroct, koddduuuent [Tyaccona. Auarpamma Hanpspxennid. 3akon ['yka. I[lo-
TEHI[MAIbHAS SHEPTUS YIPYroaeOpMUPOBAHHOTO TEA.

HMnynbc 9acTHLIBI 1 MEXAHUYECKOM cUCTeMbl. OTKPBITBIE U 3aMKHYTBIE CUCTEMBI. 3aKOH
coxpaHeHUsl umnyibca. LlenTp macc (MHepuuu) CUCTEMBl. YpaBHEHUE JIBUKEHUS LIEHTpa
Macc.

MoMEeHT uMmIyjabca YacTHUIbl U CUCTEMBl 4acTULl. MOMEHT Cuibl. YpaBHEHHE MOMEHTOB.
3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA B 3aMKHYTOM CHCTEME.

Pabora nepemenienus MarepualbHON TOYKU 1O KPUBOJIMHEHHOMY IyTH. MomHocTs. Ku-
HETUYECKas U NOTEeHIMalIbHast 3Heprus. KoHcepBaTuBHBIE U HEKOHCEpPBATUBHbIE CUJIbL. [1o-
TEHIMAIbHOE M HEMOTEHIMAJIbHOE MOJIe CHJI. 3aKOH COXPAHEHHUS IMOJHOW MEeXaHM4YeCKOM
SHEPrUM B 3aMKHYTOM CHCTEME U CUCTEME, HaXOAIIEHCs BO BHEITHEM OTEHIIUAIIBHOM CH-
JIOBOM IIOJI€.

AOGCONIOTHO TBEpAOE TEJO, YPAaBHEHUS JBM)KEHUS M PAaBHOBECHUS TBEPJOrO Tesa. MOMEHT
uHepuuu. Teopema llltelinepa. OCHOBHOE ypaBHEHUE AMHAMMKHU BpAIllaTEIbHOIO JIBUXKE-
Hus. Kunetnueckas sHEprus Bpalaronierocs Tena.

["apmonnueckue kojaebaHus U uX XxapakTepuctuku. Kunernueckas, noTeHIMaabHas U MOJI-
Hasl SHEPT sl FTApMOHUYECKUX KOJIeOaHH.

3aryxaroiye KouedaHus U UX XapaKTepUCTUKU. BbIHyXeHHble konebanus. Pe3onaHc.
CriennanbHasi TeOpUsi OTHOCUTEIBHOCTH: MOCTYNAThl DifHIITelHa U npeodpa3oBanus Jlo-
peH1a, CIEJACTBUS U3 HUX: OJHOBPEMEHHOCTh, JJIUTEIbHOCTh COOBITUH, JUIMHA TEl B pas-
HBIX CUCTEMAaxX OTCYETA, CIIOKEHHE CKOPOCTEM.

PenstuBucTckas nuMHaAMUKa: PEISTUBUCTCKUN HMIYIbC, SHEPrusi, ux cBsA3b. OCHOBHOE
YPaBHEHHE PENSITUBUCTCKONW JTMHAMUKH. 3aKOH B3aMMOCBSA3M Macchl M dHEpruv. Macca u
SHEPTrus MOKOS.

Maxkpockonuueckue cuctemMbl. CTaTUCTHUECKOE U TEPMOJNHAMUYECKOE OMMCAHUE MAKpO-
cucteM. OCHOBHBIE Tpe/CTaBIeHUs] MOjeKyasipHo-kuHeTndyeckoil Teopun (MKT) raszos.
OcnoBHoe ypaBHeHue MKT. MonekynsspHO-KMHETUUECKOE HCTOJIKOBAHNE TEPMOJNHAMHU-
YECKOW TeMIepaTypbl U JaBICHHUS.

WneanpHblil ra3. OCHOBHBIE 3aKOHBI UJEABHBIX Ia30B. JKCIIEPUMEHTAIILHBIE TA30BbIE 3a-
KOHBI.

Yucno creneneil cBoOobl. 3aKOH paBHOPACIIPEICIEHUSI SHEPTUU 10 CTETEHSM CBOOO/IBI.
CpenHsisi SHEprus MHOTOATOMHOW MOJIEKYJIBI.
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Pacnpenenenne MakcBemia Mosnekyn no ckopoctsaM. Pacnpenenenue bonbsimana. bapo-
MeTpuieckas hopmyia.

SBnenus nepenoca B razax. Jduddysus. TermonpoBogHocTs. BsizkocTs. MonekynspHo-
KMHETHYECKasi MHTEpIpeTalys sBJICHUI NepeHoca B ra3ax.

PeanbHbie ra3el. YpaBHenue Ban—nep—Baanbca. M3otepmbl raza Ban-nep-Baanbsca u pe-
anbHOro raza. Kputuueckoe cocrosinue. @a3zoBble IEPEXOBI.

TBepaoe cocrosiHue BemecTBa. Kpucraminueckue U aMoOpQHbIE Tela, TalbHUN U OJIMKHUN
nopsnok. Kpucrannnueckas pemerka u 6a3uc. JiaeMeHTapHas sueiika, ee napameTpsl. Tu-
bl KPUCTAJJIOB B 3aBUCUMOCTH OT BHJA YACTHI] B y3JaX PEIIETKU U UX B3aUMOIECHCTBUIA.
Peanbuble kpuctamibl. JKuakue KpucTasuibl.

TepMoanHaMuyeckass cucTemMa, mapaMeTpbl COCTOSIHUS, TEPMOJIMHAMUYECKOE PAaBHOBECHE.
BuyTpeHnHsis sHeprus cuctemsl. [lepBoe Hadano TepMOAMHAMUKH.

[Muknudeckue mporecchl. Pabora rukina. ObpaTumble U HeoOpaTHMbIe TpoIecchl. Temio-
BbIe MamuHbl. KIT/] TemnoBoi MalIuHbI.

[Mukn Kapuo. KIT/] nukna Kapuo ans uneansHoro raza. O6parumocts nukia Kaprao. Bro-
pO€ Hauajao TePMOJANHAMUKH.

OHTpONUs UACATBHOrO ra3a. DHTPONHUs KaK (PYHKIIHS COCTOSHUS, €€ CTaTUCTUYECKOE TOJI-
koBaHue. dopmyna bonsrmana.

CBoiicTBa JEKTPUUYECKOTO 3apsia. DaeMeHTapHbIi 3apsan. Toueunsiii 3apsan. 3akon Kyio-
Ha.

DJeKTpuveckoe Imosie B BakyyMme. HampspkeHHOCTh anekTpuueckoro moisi. I'paduueckoe
nu3o0paxenue snekTpuueckux mnosed. [lpunuun cymepnosunuu noneid. Teopema I'aycca
IUTA JIEKTPOCTATUIECKOI'O ITOJIA.

PaGota cui 2J1eKTpOCTaTHYeCKOro 1mojs. Ilotennuan. Teopema o HUPKyIALUKU BekTopa E .
[ToreHuManbHBIA XapakTep 3JEKTPOCTATUYECKOIO IOJIL. DKBUIIOTEHLMAIbHBIE JUHUM U
noBepxHocTU. CBsA3b NOTEHIIMANA U HANIPSHKEHHOCTH 3JIEKTPUUECKOTO MOJIS.
Knaccugukamnus BemecTBa (IPOBOJAHUKH, MOTYIIPOBOJAHUKH, AMAIEKTPUKH). [IpoBoaHUKH
B D3JICKTPUYECKOM I10JIe. DJIEKTPOCTaTUYECKash 3allluTa. DJIEKTPOEMKOCTb YEAMHEHHOTO
IIPOBO/IHUKA.

Konnencarop, 351€KTpOEMKOCTbh KOHJEHCATOpa, COEIMHEHHE KOHJEHCATOpPOB. ODHEprus
YEIMHEHHOT0 MPOBOJHMKA M KOHJEHCATOpa. DHEpPrusl U IJIOTHOCTh YHEPIUU DJIEKTPOCTa-
TUYECKOTO IOJIA.

JysnexkTpuku B anekTpuueckoM mose. [lonspuszanus qudaaeKTpuKoB. DIEKTPUUECKUN JTH-
noJib. Bextop nossgpuzanuu. Buapl AMAIEKTPUKOB U MEXAHU3MBI UX MOJISIPU3ALINN.
DNEeKTPUYECKUH TOK, YCIOBHUS €r0 CYIIECTBOBaHHS M XapaKTepUCTUKH. CTOPOHHUE CHUIIBI.
DNEKTPOABUKYIIAs CUJIa U HANIPSKEHHUE.

3akon OMa JJis1 OJHOPOJHOTO M HEOJHOPOJHOTO Y4acTKa IEMU MOCTOSTHHOTO TOKA. 3aKOH
Owma B nuddepeHunanbHoi popme.

ConpoTuBieHre TPOBOJAHUKOB U X COEAMHEHHE. 3aBUCUMOCTh COMPOTHBIICHUS METAJIJIOB
OT TeMIEepaTypsl. SBIEHHE CBEPXITPOBOAUMOCTH.

Pabota u MOUIHOCTE B LI€NIM MOCTOSIHHOTO TOKa. 3akoH Jlkoyns-JIeHla B MHTErpajJbHOU U
muddepenmanbHoil popme. Knaccudeckast Teopust 3J1eKTpOIPOBOJHOCTH MeTasioB [lpy-
ne-Jlopenna.

30HHas Teopusl TBEPABIX TeJl. 30HHBIE AMArPAMMBbI IPOBOAHUKOB, MOJIYIPOBOIHUKOB U JU-
3JEKTPUKOB. DIEKTPOIIPOBOJHOCTH METAJIIIOB U MOJTYIIPOBOHUKOB.

JleiicTBrE 2IEKTPUYECKOr0 U MAarHUTHOTO TOJIS Ha JBWXKYLIUNCS 3apsA. MarautHas cuia
Jlopenua u ee coiicTBa. 3akoH buo-Caapa-Jlamnaca.

3akoH AMmiepa. BzaumoaeicTBue napauienbHbIX TOKOB.

Pabora no nepemMenieHo MPOBOJHUKA C TOKOM B MarHUTHOM moje. OCHOBHbIE 3aKOHBI

MarHUTHOTO MOJIA B BakyyMme: Teopema ['aycca, TeopeMa o HUPKYJIAuy BekTopa B . Bux-
PEBOIi XapaKTep MarHUTHOTO TIOJIS.
MaruautHoe none B BemectBe. HamarmnuenHocts. MHAyKINSA M HanpsyKEHHOCTh MarHUT-



HOTO 1OJIsl. MarHUTHAsI IPOHUIIAEMOCTh M MAarHUTHAs! BOCIIPUUMYHUBOCTb.

40 Bunbel marHeTukoB. CBOMCTBAa TMaMarHeTUKOB W mMapamarHeTukoB. CBoiicTBa (eppomar-
HETUKOB. MarHuTHbIN rucrepesuc. Touka Kropu.

41 SIBieHme PIEKTPOMArHUTHOW MHIYKIWHU, 3aK0H Dapanes. [Ipasuo Jlenna.

42 WHaykTBHOCTH KOHTypa. CaMoMHAyKIMs. B3amMmHas MHAYKIUSA. DHEPTUs U IJIOTHOCTH
SHEPTrUU MarHUTHOTO MOJIS.

43 DnekTpudecKkuil KoieOaTeNbHBI KOHTYp, YpaBHEHHE KoiiebarenbHOro KoHTypa. Co0-
cTBeHHbIe KoneOanusi. opmyna TomcoHa.

44  3aryxarolye U BbIHY)XJICHHbIC KOJIeOaHUs B SJIEKTPUIECKOM KOHTYype. Pe3onanc Hampsike-
HUU U TOKOB.

45 IlepemeHHBIN TOK, MTHOBEHHOE, IEHCTBYIOIEE 3HAUEHUE TOKa, HanpshkeHus. ConpoTusiie-
HUE, EMKOCTb U HHIYKTHBHOCThH B LIEMIM MEPEMEHHOro Toka. 3akoH Oma Juis 1enu nepe-
MEHHOTO TOKa.

46 Pabota u MOITHOCTH MEpeMEeHHOT0 ToKa. 3akoH JIxoyns-JIlenna. Koaddurment momuocTy.

SanaHm{ AJISA IIPOBEACHHUS 3a14€Ta
1. ABTOMOOMITE TIpOEXAJ TPETH ITYTH CO CKOPOCTHIO v1 = 60 kM/4. lanee ¥4 ocraBmierocs Bpe-
MEHHM OH €XaJl CO CKOPOCThI0 02 =150 KM/4, a 3aTeM ABHUTaJICi CO CKOPOCTHIO V3= 90 KM/4.
Haiitu cpeaHIo0 CKOpOCTh < »> aBTOMOOWIIS Ha BCEM ITYTH.
2. MatepuanpHasi TOYKa JBHXKETCS B TUIOCKOCTH X) COTJIACHO YPaBHEHHSIM X = Aj+Bit+Cit? y
= A+ Bot + +C2t2, rae Bi=7m/c, Cy = -2 M/Cz, By= -1m/c, Co=0,2 m/c?. Onpenenuts MOIyIH
CKOpPOCTH M YCKOPEHHUsI TOUKH B MOMEHT BpeMeHH f; = 5c.
3. Teno 6pormreno o yrimoM a = 30° kK TOPU30HTY C HAYAIBHOU CKOPOCThIO = 20 m/c. [Ipene-
Operast CONpPOTUBJIEHUEM BO3]lyXa, ONpPENEIUTh CKOPOCTh Tella, HOPMAJIbHYIO M TaHI€HIMAJIb-
HYIO COCTaBJISIOIINE YCKOPEHUS U paJinyCc KPUBU3HBI TpaeKTopuH uepes Bpems t; = 0,5 € mocne
Hayaja JBwkeHus. HailiTu ypaBHEHUE TpaeKTOpUHU ABUKEHUS TENa.
4. bapaban cenaparopa paguycom R = 0,25 M Bpalmaercs 1o 3aKOHY ¢:A+Bt+Ct3, rned =25
pan, B = 0,8 pan/c; C=0,15 pan/c3. OnpenenuTs TaHTCHIIMATBLHOE d;, HOPMAJIBHOE @ U TIOJIHOE
@ YCKOpPEHUs TOYEeK Ha MOoBEpXHOCTH OapabaHa B MoMeHT Bpemenu t = 10 c.
5. CMech CBUHIIOBBIX IpoOHHOK ¢ auameTpamu d; = 1 MM u dp = 3 MM omycTHiiu B 6ak ¢ TiMIe-
puHOM BbIcOTOM h = 1 M. Hackonbko mo3ske ynajayT Ha THO JIPOOWHKH MEHBIIEro JHuaMeTpa 1o
CPaBHEHHMIO ¢ IpoOMHKaMu Oosbliero nuamerpa? JluHaMuyeckast BSI3KOCTh ruiepuHa n = 1,47
[Tac.
6. OnpenenuTb CKOPOCTh U MYJH, €CIIM OTKIOHEHHE OT MULIEHHU MU CTpeabOe BIOJIb MEpUaHa-
Ha cocTaBisieT 6,2 cM BpaBo OT eHTpa. PaccTosuue no mumenu S = 900 M, ctpensba mpous-
BOJUTCS HA IIUPOTE ¢ =547, CKopoCTb IyJIU CUUTATh OCTOSTHHOM.
7. Ilyna maccoit 9 r, neTsmas Topu3oHTAIBHO cO ckopocThio 600 M/c, mpobuBaeT BUCSIIUI Ha
HUTU Opycok maccoit 140 T, BCIEACTBHE YETO CKOPOCTh MYyJM YMEHBIIAETCS B MOJTOpa pasa.
OnpenenuTb KOJMYECTBO TEIJIOTHI, BbIACIUBIIEECS MPU yaape.
8. llap u cdepa 0JMHAKOBOTO pajinyca U MacChl CKaTHIBAIOTCS 110 HAKJIIOHHOM MIIOCKOCTH € OJ1M-
HAKOBOI BbICOTHI. CKOPOCTh KaKOTro Tejna OyzeT 00Jbllie B KOHIE IMYTH U BO CKOJIBKO pa3?
9. CranbHoii mapuk Maccoii M = 20 r moyokeH Ha NpyxHuHHbIE Bechl Maccoir M = 40 r. Ilpu
ATOM 4Yalllka BECOB OTKJIOHWJIACh Ha Xg = 3 cM. OIpenenuTb MaKCUMaJIbHOE NTOKa3aHUE BECOB,
€CITH IapuK OpOCHTHh Ha BEeChl 0€3 HaYaIbHOM CKOpPOCTH ¢ BhICOThI h = 40 cM 1 mocse yaapa oH
HOANPBITHY Ha BBIcOTY N1= 17 cM. Y aap cuntath abCONIOTHO yIIPYTUM.
10. B nHe cocyna mMeeTcs otBepctre auamerpom di. B cocynme Boma mojiepuBaeTcs Ha Io-
crostHHOM ypoBHe h. Cuutasi, 4T0 CTpys He pa3OphI3rUBACTCS M MpeHeOperas CUIaMH TPSHHUS B
KHJKOCTH, OTPENIENIUTh TUaMeTp CTPYH, BBITEKAIOIIEH U3 cocyna, Ha pacctossHuu hi= 2h ot ero
TTHA.
11.3a Bpemsi t=1 4 uepe3 TpyOy nuamerpom d =40 cM npokaumBaeTcs ra3 Maccoii m = 15 kr.



Junamuueckas Bsi3kocTh raza 7= 10 Ila c. Ecau 3a XapakTepHblil pa3Mep NPUHSITH JUAMETP
TpyOBI, TO KPUTHYECKOE 3HaueHHe uucaa PeliHonbiaca Re, Ui J1aMMHapHOro TeueHMs rasa
paBHa 2000. Onpenenute XxapakTep TEUEHUS Irasa.

12. HauanbHas ¢a3za rapmornyeckoro konedanus pasna 0. [Ipu cmermenuu x1 = 2,4 cM 0T 110-
JIO’)KEHHS paBHOBECHS Tesla Maccoit 50 T CKOpOCTh Teja v1 =3 ¢M/c, a IPU CMEIEHUH X2 = 2,8 cM
€ro CKOpoCTh 01=2 cM/c. HaliTh aMmiuTyny u mepuoz 3Toro KojaeOaHusl, a TaKXKe MOJIIHYI0 MeXa-
HUYECKYIO SHEPTHUIO.

13. DHeprus 3aTyxarIux KojeOaHui MasgTHUKA, TPOUCXOISIINX B HEKOTOPOIl cpesie 3a BpeMs

t = 1,5 mun, ymensmmiace B N = 75 pa3. OnpeaenuTs KOAQPHUIUEHT CONPOTUBICHUS I Cpebl,
eciau Macca m MastHuka pasHa 200 r.

14. Cocyn pa3aeneH neperopoakaMu Ha TpH 9acT, 00beMbl KOTOPHIX paBHbI V1, V2, V3 1 B KO-
TOPBIX HaXOJATCS Ta3bl [P JABIEHUSAX p1, P2 U p3 COOTBETCTBEHHO. Kakoe naBiieHue B coCy-
JIe YCTaHOBUTCS TOCIE yAalleHUsl MEePeropojoK, eciu TeMIeparypa Mpu 3TOM OcTanach HEu3-
MEHHOM?

15. bapomeTp B kaOuHe JETAIIErO BepToJieTa Mmoka3siBaeT aasienue p = 90 klla. Ha xakoii BbI-
CoTe JIETUT BEPTOJIET, €CJIM Ha B3JIETHOM IUIOMIaKe OapoMeTp MOKa3bIBal AaBieHue pg = 1 atm?
Cuurath, 4yTO TEMIEpaTypa Bo3ayxa paBHa 17 OC 1 He H3MEHSIETCS C BHICOTOIA.

16. Kucnopon, 3anumaBmiuii oobeM Vi =1 1 pu naBineHun pi = 12 at™m, aguabaTHYECKH
pacmupuiics a0 oowsema Vo = 10 1. Onpenenuts paboTy A paciiMpeHus rasa.

17. A3zot, 3anuMaBmuii 006beM Vi = 1 J1 1oj 1aBiieHHeM p; = 2 aT™, pacIUpuics A0 oobema
V=28 1. OnpenenuTs paboTy pacHIMpeHus Ta3a, eCiii pacliupeHue uaeT 1) n30XoprudecKy;

2) nuzorepmuuecky; 3) uzodbapuuecku; 4) aquadbarHo. Kak cootHocsTcs 3ty paboThI?

18. Haiitn n3menenne surpormu npy Harpesarnu 100 r Boxst ot 0 10 100° C 1 moceayromem
MPEBpaIlCHUH BOJIbI B TIAp TOI ke TeMIepaTyphl.

19. Onpenenuts yrciao N aTOMOB, IPUXOASIIUXCS HA OJTHY DIIEMEHTAPHYIO SYEHKY, IEPBOE KO-
OpPIVHAIIMOHHOE YUCIIO0 Ny (YUCIIO ONMKANIINX aTOMOB) U paauyc I MepBOM KOOPAMHAIIMOHHON
cdepsl (paccTosHUE MEXIY ONMMKaWIIMMHU aToMaMu) 1uid pemeTok co ctpykrypamu I1K, OLIK,
'K, BLIK.

20. AnnotponHast MoaupuKaus o-xene3a uMeeT cTpykTypy OLIK ¢ mocTosIHHOM pemeTku a;=
=2,86 A, y-xenesa — crpykrypy I'lIK ¢ a, = 3,56 A. Onpenenuts 0THOCUTENIBHOE U3MEHEHHE
IUIOTHOCTH JKeJie3a MPU MEePEX0/Ie €ro U3 o- B y-MoAu(UKaIuio.

21. JIBa mapuka OJMHAKOBBIX pPaJNyca U MAaCcChl MOJBEIIEHBI HA HUTSAX OJIMHAKOBOM JUIMHBI TaK,
YTO MX NIOBEPXHOCTH conpukacaroTcs. [Tocie coobmeHus maprukaM ouHaKoBoro 3apsiaa = 0,4
MKKIT OHH OTTONKHYJIHCH APYT OT APyra W pasounmick Ha yroi 2a = 60°. Haiitn Maccy kaxoro
IapuKa, €CIM PacCTOSHHE OT LEHTpa MIapuKoB a0 Touku moaseca | = 20 cm. KakoBa momkHa
OBITh TJIOTHOCTh MaTepHalla MIApUKOB, YTOOBI MPHU MOMEIIEHUH MX B KEPOCHH C IJIOTHOCTHIO

Px=0,8 r/cM® ¥ OTHOCHTENBHOI AUDIEKTPHYECKON IPOHHIAEMOCTBIO Ek = 2 yIJTbl PACXOKICHHS

HHUTEH HE U3MCHUIINCH?

22. JIBa OTMHAKOBBIX 10 BeU4IHHE (1= (= 2 HKJI B MPOTHBOMOJIOKHBIX TI0 3HAKY 3apsia pac-
MOJIOXKEHBI Ha paccTossHUU 20 cM. HaiiTi HanmpsKeHHOCTh AJIEKTPUUECKOTO OISl B TOUKE, HAXO-
JSLIEeNcs Ha pacCTOAHMM 1 = 15 cM oT mepBoro u r; = 10 cM oT BTOpOro 3apsija.

23. BoceMb 3apskeHHBIX BOASIHBIX Karelnb paanycoMm = 1 MM u 3apsaom ( = 0,1 HKn kaxxnas
CIIMBAIOTCS B OJHY OOIIYI0 BOJSHYIO Karuro. Haiftu moTeHmnnan OONbIIOi Karid U ee TOBepX-
HOCTHYIO TUIOTHOCTb 3apsija.

24. Mexny TUTacTHHAMU TUTOCKOTO KOHJIEHCATOPa, 3apsSKEHHOT0 JI0 Pa3HOCTH oTeHnanoB U =
=600 B, HaxoasTCs 1Ba CIIOSl IUAJIEKTPUKOB: CTEKJIA C AUAIEKTPUUECKOU MPOHUILIAEMOCTBIO €1 =
= 7 TonuHo#i d; = 7 MM 1 900HHTA C AMIIEKTPUUECKON TPOHUIIAEMOCTBIO &2 = 3 TONIUHON =
= 3 mM. [Tnomanp kaxIou ruracTUHBI KOoHAeHcaropa S = 200 cm?. Haiitu: 1) 27eKTpOeMKOCTh



KOHJEHCATOPA; 2) NHIAYKIUIO 3JIEKTPUUECKOIO M0JIs; 3) HAPSHKEHHOCTD 3JIEKTPUUECKOT0 OIS U
naJieHue MOTEeHIMaa B KaKA0M CJIoe.

25. KonneHncatop eMKoCThIO 3 ‘10 @ Gbin 3apsbkeH 110 pasHoctu noteHnuanos 40 B. Tocne ot-
KJIFOYEHHUS OT MCTOYHHUKA TOKa KOHJIEHCATOp ObUI COEAMHEH MapajljiesbHO C JIPYI'MM KOHJIEHCa-
TOPOM €MKOCTBIO 5-10° ®. Kakoe konuuecTBo SHEPIruu MEepPBOro KOHAEHCATOPA U3PACXOAYETCs
Ha 00pa30BaHKE UCKPbl B MOMEHT NPUCOEAUHEHHS BTOPOTO KOHAEHCATOpa?

26. OnpenenuTb CPeIHIOI CKOPOCTh YIOPSIIOUEHHOIO IBUKEHUS JJIEKTPOHOB B METHOM IIPO-
BOJIHMKE IIpH cuiie Toka B HeM 10 A u cedeHuu npoBogHUKA 1 MM, IIpuHATH, 4TO HA KaXKIbII
aTOM MEIU MPUXOJUTCS 10 JIBA AIEKTPOHA POBOJIUMOCTH.

27. HarpeBareib 3J1€KTpUUECKOro YaliHUKa uMeeT ABe ceKuuu. [Ipu BKIIIOYeHnH OJJHOM U3 HUX
BOJIA B YallHUKE 3aKUIIUT 4epe3 15 MUHYT, pu BKIIOUEHUH ApPyro — uepe3 Bpems 30 MUHYT.
Yepes kakoe BpeMs 3aKUIIUT BOJa B YallHUKE, €CIIM BKIKOUNUTh 00€ CeKIMHU 1) rmocien0BaTeIbHo;
2) nmapajuienabHo?

28. Toxk B mpoBoanuKe conpoTuicarneM R = 100 Om paBHOMepHO HapacTaeT oT lo = 0 10 Imax =
=10 A B Teuenue Bpemenu 7 = 30 c. YeMy paBHO KOJIMYECTBO TEIUIOTH Q, BbIAEIMBILIEECS 32 ITO
BpeMs B IIPOBOJHUKE?

29. Ot ucrounuka c HanpspkeHreM 100 kB tpeOyercs nepenats Ha paccrosiaue | = 5 kM mMor-
HocTh P =5000 xBt. lonyctumas notepst Hanpsixenust B npooaax AU =1 %. Paccuurars mu-
HUMAaJIbHOE C€YEHUE S MEIHOro MPOBOJA, MPHUTrOJHOrO JJs TOH Ienu. Y IeIbHOE CONPOTHUB-
JICHHE MEIH p = 0,017-10'4 OMm-cMm.

30. [IpoTOH U 31EeKTPOH, YCKOPEHHBIE OMHAKOBOM Pa3HOCTHIO MOTEHIIMAJIOB, BJIETAIOT B OJHO-
pOJHOE MarHuTHOE mosie. Bo ckonbko pa3 paauyc KpUBU3HBI K TPaeKTOpUHU NMPOTOHA OOJIbLIE
paauyca KpUBU3HBI K, TPaeKTOPUU JIEKTpOHA?

31. Tok /=20 A, mpoTeKast [0 KOJbILy K3 MEIHOI IIPOBOJIOKH ceueHreM S= 1,0 Mm%, coszaet B
LEHTpPEe KOJIblla MHAYKLMI0 MarHuTHoro noist B = 0,2 mTiu. Kakasg pasHocTh NOTEHIIMAIOB IPH-
JI0KEHa K KOHIIaM IIPOBOJIOKH, 00pa3yroleil KoJab1o?

32. Ilo mpsiMOMY TOPU30HTAIBHO PACIIOIOKEHHOMY TTPOBOAY IporyckaroT Tok |3 = 10 A. [Tox
HUM Ha paccTodHud R = 1,5 cM HaxoauTcs mapaienbHbIi eMy allOMUHUEBBIA IPOBOJ, 110 KO-
TOpoMy IpomyckaroT Tok Iz = 1,5 A. Onpenenuts, Kakoi JT0MKHA OBITH MJIOLIA/b TOIEPEUHOTO
CEUEHHUs AIOMHUHHEBOrO MPOBOJA, YTOOBI OH YAEpP>KUBAJICS HE3aKperjaeHHbIM. [[IoTHOCTE amo-
MUHUS p=2,7 r/em’.

33. Karymika gmunoii | = 20 cm umeer N= 400 Butkos. [Lomaas monepeyHoro CeueHus KaTyI-
ku S = 9 cm2. Haittu uagyktuBHOCTS L1 Karymku. KakoBa Oyner mHIYKTUBHOCTD Ly KaTymikw,
€CIIM BHYTPb KaTYIIKH BBEJEH KeJe3HbIH cep/euHuk? MarHuTHas MpOHUIIAEMOCTh MaTepuala
cepaeunuka u = 400. Onpenenuts s3HEprut0 Wy, MarHUTHOTO MOJISl B KaTyIke npu Toke | =2 A
B 000MX CiIydasiX.

34. Karymka umeer uHIykTUBHOCTD L = 0,144 ' u conpotusnenne R =10 Om. Yepes kakoe
BpeMms 1 mociie BKIIIOUEHUs B KaTYyIIKe [TOTeUeT TOK, paBHbIN NOJOBUHE YCTAHOBUBILIETOCS ?

35. B ens nepemMeHHOro ToKa HanpsikeHneM U BKITFOUEHBI 1ocieioBaTeabHo eMKkocTh C, co-
npotusieHre R m uHaykTHBHOCTH L. Haiitw Hanmpspkenue U, eciam M3BECTHO, YTO MaJeHHE
HanpsDKeHUs Ha KoHJeHcarope paBHO U = 20 B, Ha uaaykruBaoct U = 2 UC, Ha conmpoTus-
nenun Ug = 2 U.. Haiitu yron cnasura a3 Mex1y TOKOM U HAIIPSDKEHUEM.

Bonpocskl k 3auery (3-ii cemecTp)

1  Buxpesoe snektpuueckoe nojie. Tok cMmemenus. [lonnas cucrema ypaBHeHuid MakcBesia
JUISL 3JIEKTPOMAarHUTHOTO 1oJist. MaTepuaabHble ypaBHEHUS.

2 OTKpHITHIHA KOEeOaTEeIBHBIN KOHTYp U ero u3inydeHue. CBOOOJHOE dJIEKTPOMAarHUTHOE TTOJIe
U €ro CyIIeCTBOBaHWE B BHUJE dJIeKTpoMarHuTHOW BoiHBI (OMB). Ilnockas DMB u ee
ypaBHeHue. [lonepeunocts OMB. Dueprus u notok suepruu, Bextop IloitnTunra. lkana



AJIEKTPOMAarHUTHBIX BOJIH.

3  T'eomerpudeckas OonTHKa Kak MPEAENbHBINA Ciydail BoJHOBOM onTukH. [Ipuamun depma.
3akoHbI reomeTpudeckoi onTuku. [lonHoe BHyTpeHHee oTpakeHue. BookoHHast onTHKa.

4 Cserosble BoHbI. IHTepdepenus cBeToBbIX BoIH. KorepentHocTh. HTEphepeHnonHas
cxema lOnra. UnTepdepeHnns npu OTpakeHWU OT TOHKUX IUIACTHHOK. MHTepdepomerp
MaiikenbcoHa.

5 udpaxkuus ceera. IIpunuun [roiirenca-®penens. Hudpaknus Openens. 3oHHas 1uia-
ctuHka. udpaxuus @paynrodepa. AnppakiuronHas pemerka.

6  Judpakuus peHTTeHOBCKUX JIydei Ha MPOCTPAHCTBEHHBIX KPUCTAJUIMYECKHX peIIeTKaX,
dbopmyna Bynbda—bporra.

7 EctecTBeHHBIN U MONSIpU30BaHHBIM cBeT. Buasl nonspusanuu cseta. [lonspusatopsl. 3a-
KOH Mautoca.

8  Tlomspuzamus cBeTa NMpU OTPAXKEHUU OT AMAICKTPUKOB, 3akoH bprocrepa. Ilomspuzarus
CBETa IpU ABOWHOM JIy4elpeIOMIICHUU. JIUXPOU3M.

9  TemnoBoe u3ny4eHHEe M €ro 3akoHbl. ['unore3a [ImaHka M MOHATHE O CBETOBOM KBAaHTE.
®opmyna [Tnanka. @otonsl u ux cBoiicTBa. laBnenue ceera. Dddext Komnrona. doto-
AIIEKTPUUYECKHI IPPEKT.

10 BonnoBele cBoiicTBa Mukpoyactull. I'unoresa ae bpoiins. CooTHOIIEHHE HEOIpeIeIEHHO-
creii ['eiizenOepra. BonnoBas GyHkmus u ee ¢puszndeckuii cmpici. Ypasaenue lllpenunre-
pa.

11 Mogens atoma Tomcona. OnbiTel Pezepdopaa no paccesauto o-gactuil. SaepHas Mojeinsb
aroMma. Ilocrynatel bopa.

12 CnonTaHHOE W BBIHY)XJECHHOE U3JTydeHHE. Y CHIIEHHE CBETa MPU MPOXOXKIACHUH Yepe3 MH-
BEPCHO 3aceleHHy1o cpely. Ob1as cxema OoNTHYECKOro KBaHTOBOro reHeparopa. CpoiicTBa
na3epHoro usnydenus. [Ipumenenue nazepos.

13 Hyxnonnas mozens siipa. [IpoToHbl 1 HEUTPOHBIL. 3apsi]i ¥ MaccoBOE YUCIO siapa. M30Torbl
1 n300apsl. Macca u 3Heprus cBsi3u sapa. SaepHble CUJIbL.

14 PammoaktuBHOCTH. OCHOBHO 3aKOH PaJMOAKTHBHOTO pacmaua. o-, B, yusiydenue. [Ipa-
BUJIA CMELICHMUS.

3az1aH1m AJIA IIPOBECACHHUSA 3a4€Ta
1. Tlnockast sIEeKTpOMarHUTHAs BOJIHA PACIPOCTPAHSIETCS] B OAHOPOJHONW M3O0TPOITHOM Cpefie C
JUDJIEKTPUYECKON NIPOHUIIAEMOCTBIO ¢ =2 W 4 = 1. AMIUIMTYZa HAIPSDKEHHOCTH AJIEKTpUYe-
ckoro mnoust BoyiHbl En=12 B/M. Onpenenuts pa3oByt0 CKOPOCTb BOJHBI U aMILIUTYIY Hamps-
YKEHHOCTU MarHUTHOTO I10JIsI BOJIHBI.
2. B BakyyMe BIIOJIb OCH X PacCIpOCTPAHSETCA MJIOCKasl 3JEKTPOMarHUuTHas BojHa. MIHTeHCUB-
HOCTb BOJIHBI, T.€. CPEIHSAsS SHEprus, NpOoXOJslias 4yepe3 €IMHUIlY TMOBEPXHOCTH 3a €AMHHUILY
BpPEMEHH, cocTaBiseT 21,2 MKBT/M?, Onpenenuts aMIUIMTYly HalPSOKEHHOCTH DJIEKTPUUECKOTO
T10JIs1 BOJIHBI.
3. Ilpu mepexone AIEeKTPOMArHUTHOW BOJIHBI U3 HEMArHUTHOW CpeJlbl ¢ AMAIEKTPUUECKON Mpo-
HUIIAEMOCTBIO € = 4 B BaKyyM JUIMHA BOJIHBI yBennuuiaach Ha AA= 50 HM. OnpenenuTts 4yacToTy
BOJIHBI.
4. JIyu cBeTa ajaeT Ha MJIOCKONapaUIebHYIO CTEKJISIHHYIO IIacTUHKY (N = 1,5) mox yriiom 45°,
Onpenenure TONIMHY IIACTUHKH, €CJIM BBIIUEAIINN U3 IJIACTUHKH JIy4 CMEIIEH OTHOCUTEIIBHO
najaroniero ay4da Ha 1,5 cMm.
5. Omnpenenure ri1yOUHy, Ha KOTOPOW Ka)KeTCsl pacloIoKeHHOW MOHETa, Jiexalas Ha jJHe Oac-
ceifHa rryouHON h = 1,5 M, eciu yroa MexXay Jy4oM 3pEHHS U BEPTHKAIbIO COCTABIISIET 30°,
[Tokazarens npenomieHus Boasl N = 1,33,
6. Ha crakan, HammoJTHEHHBIH BOJIOM, ITOJIOKCHA CTEKIISTHHAS TUTACTHHKA. [10/1 KakKuM yriioM J0JT-
JK€H a/1aTh Ha IJIACTHHKY JIy4 CBETA, YTOOBI OT MOBEPXHOCTH pa3zelia BOAa-CTEKIIO MPOU3OIILIIO0

IMMOJIHOC BHYTPCHHEC OTpa)KCHI/IC? IlokazaTenn PEIIOMIICHHUS CTCKIA Ny :1,5.



7. Jlyd cBeTa BBIXOAMT U3 CKUMUApa B BO3AyX. lIpenenbHblil yroi nojHOro BHYTPEHHETo OTpa-
JKEHHS [T 9TOTO JTyda paBeH f3 = 42°23. HaiiTu cKopocTh U pacrpOCTpaHEHHs CBETA B CKHUITH-
nape.

8. Ha paccrosinum a = 15 cM oT pacceuBaromiei JimH3bI U3 crekia (N = 1,5) ¢ hoKkycHbIM paccTo-
saueM f = 30 cM, HaxopsIIeics B BO3yXe, MEPICHIUKYISIPHO TJIABHOM ONTHYECKOH OCH HaXO0-
IMTCs mpeaMeT BeicoTod  h =9 cm. Onpexnenure: 1) paccrosiHue b n300pakeHus OT JHH3BI; 2)
BbIcOTy H m3o0paxenus. 3) Kak u3smeHurcs (OKyCHOE PaCCTOSHHUE PAacCMaTPUBAEMOM JIMH3BI
IIPH MMOMEIIEHUH JIMH3BI B ropurdHoe Macio (Ni= 1,6)? Cpensl mo 006€ CTOPOHBI TUH3BI OJMHA-
KOBBI.

9. Ilpenmer pacmosiokeH Ha pacctosHuu 1= 25 cM mepen nepeanuM (GoOKycoM coOuparoieit
auH3bl. M300paxkeHue mpeamera HaXOAUTCS Ha paccTostHuU l,= 36 cMm 3a 3aaHUM (QOKYCOM.
Omnpenenute hokycHoe paccTosinue f IMH3bI, ee onTUYecKyto cuiy @, a Takke JinHeiHoe (Tore-
peuHoe) yBenndyeHue [ .

10. U3 TOHKOW MIOCKOMApaUICTbHON CTEKJISSTHHOW TUIACTUHKH W3TOTOBJICHBI
Tpu mmuH3bL. DOKyCHOE paccTosHKE MHH3 | 1 2, CI0KEHHBIX BMECTe, paBHO - |
doxycHoe paccrosuue muH3 2 U 3 paBHO - f . Ompenenure GoKycHOE paccTo-
SHUE KaXJA0W U3 JINH3.

]

11. Ha skpane Habnrogaercs uHTep(epeHIIMOHHAas KapTUHA B Pe3yIbTaTe HAJIOKEHUS JIy4eid OT
JIBYX KOTE€pPEeHTHBIX UCTOYHHKOB (A= 500 um). Ha myTtu omgHOro u3 nyded meprneHAUKYISIPHO
eMy TIOMECTHIIM CTEKJSIHHYI IUtacTHHKY (N = 1,6) Tonmmuoir d = 5 mkM. Ompenenute, Ha
CKOJIBKO TOJIOC CMECTUTCSI IIPU STOM UHTEp(EepEeHIIMOHHAs KapTHHA.

12. Jlns nu3MepeHus mokas3aTelisi IpeIoMIICHUS] aMMHaKa B OHO U3 Iied uHTepdepomerpa Maii-
KEJIbCOHA MOMEIICHA 3aKphITasi C 00EMX CTOPOH OTKAaYaHHAs JI0 BHICOKOTO BaKyyMma CTEKJISTHHAS
TpyOka muHoi | =15 cm. Tlpu 3amosHeHUH TPyOKH aMMHAKOM MHTep(hEepEHIIMOHHAs KapTHHA
JUTSL ITUHBI BOTHBL A = 589 HM cMecTriack Ha AM = 192 monockl. OnpenenuTe moka3aTelb mpe-
JIOMJICHUSI aMMHUaKa.

13. Ha miockomapauie bHyI0 Ipo3pavHylo TUIACTHHKY C ITOKa3aTesieM mpesomiieHust N = 1,5 mox
yIJIoM o = 30° namaer napajuieNbHbIN my4dok Oenmoro ceeta. OmnpenenuTe, Npyu Kako HAaUMEHb-
el TOJIIMHE IUIACTUHKY 3€PKaJIbHO OTPa)KEHHBIM CBET Hanbojee CHIIBHO OKpacuTcs B Kpac-
HbId 11BeT (A= 670 HM).

14. Ha creknsHHbIN KiuH (N = 1,5) HOpManbHO MagaeT MOHOXpoMaTHueckuit ceet (A= 698 Hm).
Omnpenenute yroia y MeXy MOBEPXHOCTSIMU KIMHA, €CIIH PACCTOSIHUE MEXY ABYMS COCETHUMHU
UHTEPPEPEHIIMOHHBIMI MUHUMYMaMH B OTPaKEHHOM CBETE PaBHO 2 MM.

15. KorepeHTHBI€ 1y4H, JUIMHBI BOJH KOTOPBIX B Bakyyme A, = 600 HM, IPUXOJIAT B HEKOTOPYIO

TOUYKY C T€OMETPUYECKON pa3HOCThIO xo1a A r = 1,2 mxM. Onpenenure, MAKCUMYM WJIH MUHH-
MyM HaOJI0/1aeTCsl B 3TON TOUYKE, €CIIU JIy4H MPOXOIAT B BO3AyXe (IMOKa3aTeNb MPEIOMICHUS Ny
= 1), crekiue (N=1,75) u ckunumape (N3= 1,5).

16. B ombrTe FOHTa miemn 0CBEMIarOTCSI MOHOXPOMATHISCKHUM CBETOM C JOJUHON BOTHBI A = 600
HM, paccTosiHue 0 MeXay meinsMud paBHO 1 MM u paccrosHue | oT mieneit no skpana 1,2 m.
Omnpenenure: 1) noyiokeHne NepBoi TEMHON MOJIOCHI; 2) MOJ0KEHUE TPEThEH CBETIION MOIOCHI.
17. Ha nyiockomnapauieTbHYI0 TPO3pavHyIO TJIACTUHKY C TIOKa3zaresieM mpenoMieHus N = 1,5 moxg
YIJIOM o = 30° magaer napajuieTbHbIN My4oK Oenoro ceeta. OnpenenuTe, Mpyu Kakoil HauMeHb-
HIel TONIUHE TUTACTHHKH 3€PKATBHO OTPAKEHHBIN CBET HanboJiee CUITbHO OKPACHTCS B Kpac-
HbI 11BeT (A= 670 HM).



18. [TnockoBBITTyKIIas JTMH3A C MIOKA3aTeNIeM MPeIOMIICHHS N = o
=1,6 BBINYKJION CTOPOHOM JIKUT HA CTEKJITHHOM TJIaCTUHKE.
Panuyc TpeTbero cBeTa0ro Kojiblia B OTpaKEHHOM CBeTe (A=
=0,600 mxm) paBen 0,9 mm. Onpenenute GOKYCHOE PacCTOSTHUE

JINH3HEI. 4’ 4’ ¢ ¢’
| |

19. Onpexnenyte MUHUMATBHYIO TOJIIMHY IPOCBETIIAONMIEH meHku (N = 1,22) Ha 1JIMHE BOJTHBI

A =600 HM, ecu CBET majaet Ha cTekio (Ne = 1,5 ) HOpMaibHO.

20. Ha skpaH ¢ KpyriasIM OTBEpCTUEM pagrycoMm I = 1,5 MM HOpMaJIbHO MAJacT MapauIeIbHbIH
y40K MOHOXPOMATHYECKOTO CBETa ¢ JITHMHON BOJIHBI A = 0,5 MkM. Touka HaOIIOeHHUS HAXO0-
JIMTCSI Ha OCH OTBepCTHs Ha pacctosiuuu b = 1,5 M ot Hero. Onpenenute: 1) uncno 30u Opene-
7151, YKJIQ/IBIBAIOLIUXCS B OTBEPCTUH; 2) TEMHOE WJIHM CBETJIO€ KOJIBIIO HAOIIOJAaeTCsl B LIGHTPE IU-
(bpaKIMOHHOI KapTHUHBI, €CJIU B MECTEe HAOIIOCHHS IIOMEIIEH SKpaH.

21. JTludpaxnus Openenst HabI01aETCSA HA pacCTOSHUH 1,2 M OT TodeyHOTo ucTouHuKa. [loce-
penrHe MeX1y UICTOYHUKOM CBETa M SKPAHOM HaxOJUTCs auadparma ¢ KpyribiM OTBEPCTHEM.
OnpenenuTts JUIMHY BOJHBI MAJAIOIIETO CBETA, €CIU AUAMETP OTBEPCTHUSL, IIPU KOTOPOM LIEHTP
TU(PaKIMOHHBIX KOJIEI] Ha dKpaHe ABIsieTcs Hanboiee TeMHBIM, paBeH 1,2 mm. Haiitu pagmycs
UMEIOIIMXCS Ha dKpaHe JU(PPaKIIUOHHBIX KOJIEII.

22. TlnactuHka KBapia Tonumuaoi 0 = 2 MM, BeIpe3aHHas MEePIEeHAUKYISIPHO ONTHYECKOH OCH,
MOMEIEHa MEXAY JABYMs CKpEIIeHHbIMU HUKOJsAMU. [IpeHeOperas norepsiMu cBeTa B HUKOJIAX,
OTIpEeAeNIUTh, BO CKOJIBKO Pa3 YMEHBIIUTCS MHTEHCUBHOCTH CBETA, MPOIIEIIETO 3Ty CHUCTEMY.
VY nenvHOE BpalnieHue kBapua 15 rpag/mm.

23. Tlnactunka kBapia Tonumuoi 0 = 2 MM, BeIpe3aHHas MEePIEeHAUKYISIPHO ONTHYECKOH OCH,
MOMeIleHa MEXAY JABYMs CKpeIIeHHbIMU HUKOJsMU. [IpeneOperas morepsiMu cBeTa B HUKOJIAX,
OIpPEAEIUTh, BO CKOJIBKO Pa3 YMEHBIIUTCS MHTEHCUBHOCTh CBETA, MPOIIEIIETO 3Ty CUCTEMY.
Y aenbHOE BpamieHune kBapua 15 rpag/mm.

24. Sueiiky Keppa momecTnian MeXay CKpEeIIeHHBIMH TTOJISIPU3aTOPOM U aHalTu3aTopoM. Bektop
E HaTpSOKCHHOCTH DIIEKTPHYECKOTO TIOJIS COCTABISET Yron o = 45° ¢ IIIOCKOCTSMH mporycKa-
HUs (TJIaBHBIMH IIOCKOCTSIMK) Tosisipu3aropoB. Kongencarop umeer auHy 1= 15 cm u 3amon-
HEH HUTPOOEH30510M, nocTosiHHas Keppa koroporo B = 2,2 100 cm/B s HCIIOIb3YEMOM JUIH-
Hbl BOJHBI M JaHHOW Temneparypbl. OnpenenuT MUHUMAaIbHOE 3HAYEHUE HANPSKEHHOCTU
IIEKTPUYECKOTO TOJISI B KOHJIEHCATOPE, IPU KOTOPON MHTEHCUBHOCTD CBETA 3a aHAJIN3aTOPOM HE
OyZIeT 3aBUCETh OT IOBOPOTA aHAIU3ATOPA.

25. Koadumment nornomienns rpadura st MOHOXPOMATHIECKOTO CBETA OMPEICIICHHOMN JITH-
HbI BOJHBL o = 700 cM ™. Ornpenenurte TONIIUHY CJIOs TpaduTa, BRI3BIBAIONIETO OCIA0JIEHUE CBETA
B 100 pas.

26. C KaKkoi CKOPOCTBIO JIOJKEH ABUTaThCs AJIEKTPOH, YTOOBI €r0 UMITYJIbC OB paBeH UMITYJIb-
cy oToHa ¢ nuHOM BOHBI 520 HM?

27. Ilpu mepexojie dIIeKTpoHa U3 BO3OYKICHHOTO COCTOSIHUSI B OCHOBHOE HCITyCKaeTcsi (POTOH ¢
JUIMHOW BOJIHBI Amin = 121 HM. Omnpenenure u3MeHEeHHE MOMEHTa MMITyJbca 3JEKTPOHA MpPH
ITOM.

28. OmpenenuTe JIMHY BOJHBI JIe Bpoiis 35IeKTpOHOB, OOMOApIUPYIOMUX aHOJ PEHTICHOB-
CKOM TpyOKH, €CITM KOPOTKOBOJTHOBAsI TPAaHMIIA CIJIOUTHOTO PEHTTEHOBCKOTO CIIEKTpa A = 2 HM.
29. OmpenenuTh HEPTUIO & Maccy M B UMITYIbC P (OTOHA, KOTOPOMY COOTBETCTBYET JUIMHA
BOJTHBI 4 = 380 HM ((uoneToBast rpaHUIla BUIUMOTO CIIEKTPA).



30. DneKTpOHHBIN MY4OK YCKOPSETCS B 3JICKTPOHHO-JIYUEBOW TPyOKe pa3HOCTHIO NOTEHIMATIOB
U = 0,5 xB. [Ipunumas, uro HeonpeaeneHHOCTh ummyibca paBHa 0,1 % ot ero yucioBoro 3Ha-
YEHUSs1, ONPEICITUTE HEOIPEASIEHHOCTh KOOPAMHATHI AJIEKTPOHA.

7.4 Meroauveckue MaTepuaJibl, onpeaeJsolue Npoueaypbl OleHNBa-
HUA 3HAHUMN, YMEHUH, HABBIKOB XAPAKTEPHU3YIOIIUX 3Tanbl (POPMHUPOBAHUSA
KOMIIeTeH NI

KoHTponp oOCBOEHMST JUCHUIUIMHBI MPOBOJMUTCS B COOTBETCTBUH C
[Tn Ky6I'AY 2.5.1 «Texkymuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUYHAsI aTTe-
cTarusi 00y4aronuuxcs».

Tekymuii KOHTPOJIb MO AUCUUILIMHE MTO3BOJIAET OLUEHUTh CTETIEHb BOCIIPUS-
TUs y4eOHOro Marepuaia U MPOBOAUTCA VISl OLICHKU PE3yJIbTaTOB M3Y4YEHUs pas-
JIEJI0B/TEM TUCIMIIIAHBI.

Kpurepuu oneHku, mKaja oueHUBaHUs NMPU BbINOJHEHHH KOHTPOJIb-
HBIX padoT

OueHuBaeTcsl 3HaHWE W MOHMMAaHUE MaTepuala, COCOOHOCTh K ero 0000-
MICHUIO, KPUTHICCKOMY OCMBICIICHHUIO, CHCTEMAaTH3aIliN, aHATH3Y.

OTMeTKa «OTJIMYHO» — 3aJaHH€ BBLIIOJIHEHO B IIOJHOM OOBEME, B JOrHYe-
CKHUX PACCYXICHHUSAX MPHU PEIICHWW 3a/ad HET OMMOOK, 3a/1a4d PEIICHBI PaIlfo-
HaJBHBIM CIIOCOOOM.

OTMeTKa «X0POI0» — 33aJJaHNe BBITOTHEHO MPABIIBHO, B JOTHYECKUX pac-
CYXXJICHUSX TPU PEIICHUH 3a7a4 HET CYIIECTBEHHBIX OIMMMOOK, HO 3a7a4H PelIeHbI
HepallMOHAJILHBIM CIIOCOOOM, JTHOO JOIMYIIEHO He 0oJiee JBYX HECYIICCTBEHHBIX
OINOOK.

OTMeTKa «yA0BJIETBOPUTEIBHO0» — 33JJaHUE BBIIIOJIHEHO MPABUILHO HE Me-
HEE YeM HAIOJIOBUHY, B JIOTUYCCKHUX PACCYKICHHUAX IPU PEIICHUU 3a/Ja4 HET Cy-
IIICCTBEHHBIX OIMMOOK, HO JIOMYIIeHAa CYIISCTBEHHAs OIMMOKAa B MaTEMaTHYECKUX
pacuérax.

OTMeTKa «Hey/0BJIETBOPUTEIbHO» — UMEIOTCSI CYIIECTBCHHBIC ONTUOKU B
JIOTUYECKUX PACCYKACHUAX MPU PEIICHUN 3a/1a49 WM PEIICHUE OTCYTCTBYET.

Kpurepuu oueHky 3HAaHMH CTY/ICHTOB IPHU NPOBEACHUMN TECTUPOBAHUS

Ilenpro TeCTUpOBAHMS SBISICTCS BBISBICHHE YPOBHS 3HAHHWH CTYICHTOB,
OIICHKA CTETIEHH YCBOCHHS UMHU yU4eOHOTO Kypca, CTUMYJINPOBAHUE aKTUBHOCTH UX
MO3HABATEILHON JISATEIbBHOCTH MPHU O0ECIICUCHUH SAUMHBIX TPEOOBAHHMM K OICHKE
3HAHUU.

OreHKa «OTJIMYHOY» BBICTABIISICTCS MPU YCIOBUU MPABUIBHOTO OTBETA CTY-
JIeHTa He MeHee 4eM 85 % TeCTOBBIX 3aJlaHuil;

OreHKa «XOPOII0» BBICTABISACTCA MPU yCIOBUU MPABWIBHOTO OTBETA CTY-
nenTa He MeHee yeM 70 % TecTOBBIX 3aJlaHUil;

OreHKa «y/A0BJIETBOPUTEIBbHOY» BBICTABIISICTCS TIPU YCIOBHH TPABMIIBHOTO
oTBeTa CTyAeHTa He meHee S1 %; .

OreHKa «HEYI0BJIETBOPUTEILHO)» BBICTABJISETCS MPH YCIOBUHU MTPABUIILHO-



ro OTBETa CTy/eHTa MeHee yeM Ha 50 % TecTOBBIX 3a/IaHUil.

Kpurepusimu ounenku pedepara ABJISIOTCA: HOBU3HA TEKCTa, 0OOCHOBaH-
HOCTb BbIOOpa UCTOYHUKOB JIUTEPATYPBl, CTENIEHb PACKPBITUS CYIIHOCTH BOIIPOCA,
coOoieHusT TpeOOBaHUN K OPOPMIICHHIO.

Texcr pedepata AOMKEH COAEpKAThb APryMEHTHPOBAHHOE M3JI0KEHUE
olnpeziesieHHON TeMbl. Pedepar noikeH ObITh CTPYKTYypHUpOBaH (MO IJIaBaM, pas-
nenam, maparpadam) U BKIIOYaTh pasfeibl: BBEJCHUE, OCHOBHAS 4YacTh, 3aKIIO-
YEHHUE, CIMHUCOK HUCIOIb3yeMbIX UCTOYHUKOB. B 3aBUCHMOCTH OT TeMaTHKU pede-
paTa K HEMY MOTYT ObITh O()OPMIICHBI MPUJIOKEHHUS, COJEPIKAIINEe TOKYMEHTHI,
WTIOCTPAIIUU, TAOIUIBI, CXEMBI U T. 1.

OrneHka «OTJIMYHO»— BBINIOJHEHBI Bce TPeOOBaHMS K HAMMHUCAHUIO pedepa-
Ta: o0o3HaueHa npodiema U 000CHOBAaHA €€ aKTyalbHOCTh; CHEJaH aHajIu3 pas-
JMYHBIX TOYEK 3PEHUS HA pacCMaTpUBAEMYO NPOOJIEMY U JIOTHYHO U3JI0KEHA CO0-
CTBEHHasi O3UILMs; cHOPMYIUPOBAHBI BBIBOJBI, TEMa PACKPHITA MOJHOCTHIO, BBI-
JepkaH 00bEM; COOMIOAEHBI TPEOOBAHMS K BHEIIHEMY O(DOPMIIEHUIO.

OreHka «X0pouo» — OCHOBHBIE TpeOOBaHUS K pedepary BBIOIHEHBI, HO
IPU 3TOM JOMNYILIEHbl HEAOYETH. B yacTHOCTH, UMEIOTCS HETOUHOCTH B H3JIOXKE-
HUM MaTepuana; OTCYTCTBYET JIOTHYECKasl MOCIIEI0BAaTENbHOCTh B CYXKACHUSX; HE
BbIIEpKaH 00BEM pedepaTa; UMEIOTCS YIYLIEHUS B 0(pOpPMIICHUU.

O1eHKa «yI0BJI€TBOPUTEIbHO» — UMEIOTCS CYLIECTBEHHbIE OTCTYIUIEHUS OT
TpeboBanuil Kk pedepupoBanunto. B yacTHOCTH: TeMa OcCBelleHa JUIb YaCTHYHO; J10-
NYILIEHbI (PaKTHUECKUE OIIMOKH B COAECPKaHUU pedepara; OTCYTCTBYIOT BBIBOIBI.

OrneHka «Hey10BJIETBOPUTEIBLHO» — TeMa pedepara He pacKpbITa, OOHA-
PY’KHUBaeTCs CyIIECTBEHHOE HEMIOHUMaHKEe MPoOJIeMbl WK pedepar He MpecTaB-
JIeH BOBCE.

Kpurepuu ouenku 1oxk/jaga

OueHuBaeTcsl 3HaHHE MaTepHalia, ClIOCOOHOCTh K €ro 000OIIEHNI0, KPUTH-
YEeCKOMY OCMBICIICHHUIO, CHCTEMAaTH3allii, YMEHUE aHAJIM3UpPOBaTh JIOTHKY pac-
CYXJICHHI M BBICKa3bIBaHHUM, HABBIKK MyOJIMYHOW peyH, apryMEHTAIlUH, BEICHHSI
JTUCKYCCUH Y TIOJIEMUKHU, KPUTUYECKOTO BOCIIPUATHS HH(DOpMAIIHH.

OrneHKa «OTJIMYHOY» CTAaBUTCS, €CJIM CTYACHT MOJIHO YCBOWJ yueOHBIN MaTe-
puaT; IPOSIBIISIET HABBIKKA aHaIN3a, 0000IICHHS, KPUTUYECKOTO OCMBICIICHHS, Ty 0-
JUYHOM peyu, apryMEeHTalWu, BEJEHUS JUCKYCCHUM M TOJEMHUKH, KPUTHUYECKOIO
BOCHPUATUS UHPOPMALIMU; MaTepuall U3JI0)KEH I'PaMOTHO, B OIPEJIEICHHOMN JIOTH-
YEeCKOW TI0CIIe0BAaTENIbHOCTH, TOYHO HCIOJB3YETCSl TEPMHHOJOTHS; IOKa3aHO
YMEHHE WJUTIOCTPUPOBATH TEOPETHUUECKUE MOJIOKEHUSI KOHKPETHBIMU MPUMEPaMH,
IPUMEHATh UX B HOBOW CUTYallMH; BHICKAa3bIBaTh CBOIO TOUKY 3PEHHUS; MPOJEMOH-
CTPUPOBAHO YCBOCHHUE paHEE M3yUYEHHBIX COMMyTCTBYIOIINX BOMPOCOB.

OreHKa «XOPOII0» CTAaBUTCS, €CIIM OTBET yIOBJIETBOPSET B OCHOBHOM TpeE-
OOBaHUSAM Ha OILEHKY «5», HO TIPU 3TOM UMEET OJIMH U3 HEJTOCTATKOB: B YCBOCHUH
y4eOHOro MaTepuaia JONyIIeHbl HeOOoIbIINe MPOOEbl, HE NCKA3UBIINUE COACPKa-
HUE OTBETA; IOMYIICHBI OJIUH — JIBa HEA0YeTa B (POPMHUPOBAHUN HABBIKOB ITyOIUY-



HOW peud, apryMEHTAlllu, BEACHUS TUCKYCCHUH M TOJEMHKH, KPUTHIECKOTO BOC-
npusATUS UHOOPMAITHH.

OreHKa «yA0BJIETBOPUTETbHO» CTABUTCS, €CJIM HEIOJIHO WIJIM HEMOCIea0-
BaTEJILHO PACKPBITO COJEpKaHUE MaTepHalia, HO MOKa3aHo o0Ilee MOHUMaHHE BO-
npoca ¥ IpOJEMOHCTPUPOBAHBI YMEHHUS, 1OCTaTOYHBIC JUIS JaJlbHEUIIEro yCBOE-
HUSI MaTepHalia; UMENUCh 3aTPyAHEHUS WIN JOIMYIIEHbl OIIUOKU B OMpeaeieHUH
NOHSATHI, WCIOJB30BAHUU TEPMHUHOJIOTUH, HCIIPABICHHBIE IIOCIE HECKOJIBKUX
HABOJAIIUX BOIIPOCOB.

OreHKa «Hey10BJIeTBOPUTEIbHO» CTaBUTCS, €CJIU HE PACKPBITO OCHOBHOE
collepkaHre y4eOHOro Marepuana; OOHApy)KCeHO HE3HAHWE WM HETIOHUMAHHE
Oonbieit nian Hanbosiee BaXKHOM YacTH y4eOHOTO MaTepuana; JOMYyIIEeHbl OITHOKU
B OIpPENEICHUN TOHSITHIA, MPU WCIOIH30BAHUU TEPMHUHOJIOTUH, KOTOPHIC HE WC-
NPABJICHBI ITOCJIC HECKOJIBKUX HABOJISIIMX BOIIPOCOB; HE CHOPMHUPOBAHBI YMEHUS U
HaBBIKU MYOJIMYHOIN peuu, apryMeHTalluu, BEJICHUS AUCKYCCUU M TIOJIEMHKH, KpH-
THUYECKOTO BOCHPUATHS UH(OPMAIIHH.

Kpurepuu ouneHku 3HaHHI CTYJAE€HTA NPH BbINOJHEHUH JA00PATOPHOM
padoOTHI: OLICHMBACTCS 3HAHUE TEOPETHYECKOTO Marepuasna, 3HAHUE METOAMKHU
IPOBEJCHUS SKCIIEPUMEHTa, YMEHUE padoTaTh C JaOOpaTOPHBIM 000PYAOBaHUEM U
npudbopamMu pu COOTIOICHUN TEXHUKU 0€30MacHOCTH.

OneHka «OTJMYHO» CTaBUTCSA IPU HAIWYUUA TIOJHOM TEOPETUYECKOUM U
MPaKTUYECKONM TOTOBHOCTH K IPOBEACHUIO OMBITHBIX W3MEPEHHI, 00paboTKe U
aHaJIKM3y MOJYYEHHBIX PE3yJIbTaTOB M BBINOJHEHUU BCEX 3aJJaHUM B MOJHOM O0ObE-
Me.

OueHka «XOpOII0» CTaBUTCA, €CIM MUMEETCS] TEOPEeTUYECKas M IMpakThye-
CKasi TOTOBHOCTh K MPOBEJIEHUIO SKCIIEPUMEHTA, HO 3aJJaHUsl BBITIOJIHEHBI C HEKO-
TOPBIMHU HEAOUETAMM.

OneHka «yI0BJIETBOPUTEIBHO» CTaBUTCS, €CIM HMMEIOTCA HEIAOYETHl B
TEOPETUUYECKON M MTPAKTUYECKOM IMOATOTOBKE K MPOBEIECHUIO IKCIIEPUMEHTA, 3a/1a-
HUS BBITIOJIHEHBI HE B [TOJIHOM 00bEME.

OueHKa «HEyIOBJIETBOPUTEIbHO» CTABUTCA NPU OTCYTCTBUHU TEOPETHYE-
CKOW U MPAKTUYECKOW MOJATOTOBKH K MPOBEICHUIO SKCIIEPUMEHTA, MPU BBINOJIHE-
HUU 3aJIaHUu JOMYIIEHBI TPYObI€ OIIHOKH.

Kpurepuu oneHky 3HaHMH CTYIEHTA MPH cAayde 3a4era

3ader npencraBigeT coOOM MpeaBAPUTENbHYIO OLUEHKY 3HAaHWUM, MpaKTUYe-
CKUX YMEHHW U HABBIKOB CTYIEHTA, NOJIYYEHHBIX B 00beMe TpeOOBaHMUI yueOHbIX
nporpamMm. 3a4eT He UMEET OLIEHKHU B 0asiax, a OLEHUBAETCS KaK «3a4TEHO» U «HE
3aUTEHOY.

O1eHKa «3a4TEHO0» BBICTABIIACTCS CTYIEHTY, OOHAPYKUBILIEMY IOJHOE
3HaHWE MaTepuaia yuyeOHOW MPOrpaMMbl, YCHEIIHO BBIIOJHSIOUIEMY MPEAyCMOT-
pEeHHBbIC YUeOHOW MpOTrpaMMON 3aJlaHus, YCBOUBIIIEMY MaTepHall OCHOBHOM JIUTE-
paTyphl, pEKOMEHI0OBaHHOU y4eOHOM mporpamMmoii. Kak mpaBuiio, «3a4TeH0» BbI-
CTaBJIACTCS CTYJEHTY, ITOKA3aBIIEMYy CHCTEMAaTU3UPOBAHHBIN XapaKTEp 3HAHUU I10
JUCHUIUIMHE, CIOCOOHOMY K CaMOCTOSITEIbHOMY IIONOJHEHUIO 3HAHUW B XOJ€



nanbHenme yueOHoi paboTel U MpodeccCHnoHaTbHON NeATeNbHOCTH, MPaBUIBHO
IIPUMEHSIOIIEMY TEOPETUYECKHUE MTOJIOKEHUS MPU PEILIEHUN PAKTUYECKUX BOIIPO-
COB U 33]1a4, BJaJCIOIEMY HEOOXOJAUMBIMU HABBIKAMU U IPUEMAaMHU BBIIOJIHEHUS
IPAKTUYECKUX padoT.

OneHKa «He 3a4YTeHO0» BBICTABIIETCS CTYJEHTY, HE 3HAIOLIEMY OCHOBHOM
4acTW MaTepuana Y4eOHOH MporpaMMbl, JOIMYCKAKOLEMy IPHHLUINAIbHBIE
OLIMOKU B BBINOJIHEHUHU MPEAYCMOTPEHHBIX YYEOHON MporpamMMou 3aJaHuil, He-
YBEPEHHO C OOJBLIIMMU 3aTPYAHEHUSMHU BBINOIHSIOMIEMY MPAKTUYECKHUE PaOOTBHI.
Kak npaBuio, oneHka «Hey10BJIETBOPUTEIIBHOY» BBICTABIISIETCS CTYAEHTY, KOTOPBIN
HE MOXXET MPOJIOJKUTH 00yUYeHHE WU MPUCTYIUTH K JAEATEIbHOCTHU 10 CIICIUANTb-
HOCTH 0 OKOHYaHUHU yHUBEpcUTeTa 0€3 JOMOJHUTENbHBIX 3aHSATUN MO COOTBET-
CTBYIOILIEW THCIUIUIMHE.

8 IlepeyeHb OCHOBHOM M JIONOJHUTEIbLHON YU4eOHOI JIuTepaTypbl

OcHoBHas yyeOHasi iuTeparypa

1. Tpopumosa T. U. Kypc ¢wusuku : yue6. mnocobue /T.1. Tpopumosa. — 7-¢
u3a., crep. — M.: Beicm. mik., 2003. — 542 c¢. wi. — ISBN 5-06-003634-0. — 408
IK3.

2. TanubikoBa-bymikeBuy WM. ®usuka. Yacte 1. Mexanuka. MonekymspHas
bu3NKa U TepMOJAMHAMHUKA. DJIECKTPUUYECTBO U MArHeTH3M [DJIEKTPOHHBIN pe-
cypc]: yueOnux/ TamusikoBa-bymkeBuu WM.M.— DnekTpoH. TEKCTOBBIE JaH-
Hble.— MuHck: Bemmdiimas mkona, 2014.— 304 ¢.— Pexum pocryma:
http://www.iprbookshop.ru/35562.— 3BC «IPRbooks».

3. TamumeikoBa-bymkesudy M.M. ®@usnka. Yacts 2. Ontuka. KBanToBas ¢usmka.
Crpoenue u Qu3MUecKre CBOMCTBA BellecTBa [DJIEKTPOHHBIM pecypc]: yueo-
Huk/ TanueikoBa-bymkesnu M.M.— DneKTpoH. TEKCTOBbIE JaHHBIE.— MUHCK:
Brmmiimasn IIIKOJIA, 2014 — 232 C.— Pexnm JOCTyma:
http://www.iprbookshop.ru/35563.— 3BbC «IPRbooks».

JonosHuTtenbHasi yueOHas JuTepaTrypa

1. I'paboBckuii P.1. Kypc ¢usuku : yue6. nocodbue / I'pabosckuii P.U. - 11-e usn.,
crep. - CII6.: JIanb, 2009. - 607 c. - ISBN 978-5-8114-0466-7 : — 208 k3.

2. Jlemumguenko, B.M. ®usuka : yueOnuk / B.W. lemuauenko, N.B. lemumauenxko.

6-¢ u3x.,nepepad. u gon. — Mockpa : UHOPA-M, 2016. — 581 c. - Pexxum
nocrtytna https://new.znanium.com/]. — (Briciiee o6pa3oBanue: bakamnaspuar).
- ISBN 978-5-16-010079-1 (print); ISBN 978-5-16-101800-2 (online). - Tekcr :
anekrponnbii. - URL: http://znanium.com/catalog/product/469821.

3. ®usuka : yueb. nocodbue / A.B. UnbromoHok [u Ap.]. - Munck : HoBoe 3HaHue ;
Mockgsa : UHOPA-M, 2013. — 600 c. - (Briciiee obpazoBanue). - ISBN 978-
985-475-548-9 (HoBoe 3nanue) ; ISBN 978-5-16-006556-4 (MHDPA-M). -
Tekcr : anexkrponnsiid. - URL: http://znanium.com/catalog/product/397226.
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O Ilepeyennb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHUKAIIUOH-
Hoil ceTu «AHTEpHET»

[Tepeuens ObC
Ne HaumenoBanue TemaTuka CcbLIka
1. Znanium.com YHuBepcaibHas
2. IPRbook YHuBepcaJibHasI
3. OO6pa3zoBaTenbHBIN MOPTAT | YHUBEpCATbHAS
Kyol'AY

— PEKOMEHYEMbIE HHTEPHET CAUTHI:

1. bBa3pl JaHHBIX, WMHPOPMALUOHHO-CIPABOYHBIE U  TOUCKOBBIE CHCTE-
M1 -http://ru.wikipedia.org

2. Bce mna  crymeHta  [DnekTpoHHBIM  pecypc]:  Pexxmum  pocrtymna:
https://www.twirpx.com.

3. OO6pazoBaTenbHBINA BUICONOPTa [DIEKTPOHHBIN pecypc]: Pexxum nocryna:
http://univertv.ru/video/fizika/.

4. Marepuansl nopraia «OTKpbITOe 00pa3oBaHHue» [DIEKTPOHHBIN pecypc]: Pe-
*um poctyna: http://openedu.ru.

5. denepanpHbIii mopran «Poccuiickoe oOpasoBanuey. -http://www.edu.ru/.

6. ®enepanbHblil mopran «MHxeHepHoe oOpazoBanue. -http://www.techno.edu.ru
7. ®enepanpHbiii  GoHA y4eOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-
index.html.

10 MeToanueckue yKa3zaHusl JJisl 00y4alONUXCS 10 OCBOEHHMIO
AACHHUILIHHBI
1. MexaHuka: METOIMYECKHUE YKa3aHUs K BBITIOJTHEHUIO Ja00OpaTOPHBIX paboT 1o
Kypcy ¢usuku /coct. Anekcanapos b. JI., [Tuns FO.1O., Bepounkas C. B. — Kpac-
nonap: KyoI'AY, 2006. — 67 c. — Pexxum noctyma:
https://yadi.sk/i/rZ5NzfovCRijQA.

2. MonexynsipHas pu3rKa U TepPMOJAMHAMUKA: METOJAMYECKUE YKa3aHHs K Jabopa-
TOpHBIM paboraM 1o kypcy ¢usuku / coct. KonecuukoBa T.II., CaBenko A.B.,
Bepouukas C. B. u ap. — Kpacuogap: Ky6I'AY, 2012. —75 c¢. — Pexxum gocryna:
https://yadi.sk/i/FyrKGjunKTaqdQ.

3. DIEKTPUYECTBO: METOJAMYECKHE PEKOMEHIAIMU K J1abopaTopHbIM paboTaM o
Kypey ¢usuku / coct. Konecnukona T.I1., [aitbosa JI.A., PasnoBan O.H. u ap.

— Kpacnomap: Ky0I'AY, 2016. —72 ¢. — Pexxum mocryna: https://yadi.sk/i/ns-
SNhOHtEUfCA.

4. Onuka: maboparopHsii paktukym /coct. Konecuurosa T. I1., Pasnosan O. H., bep-
mrkast [ @. u np. — Kpacnomap: Kyol'AY, 2017. — 110 ¢. — Pexxum noctyma:
https://yadi.sk/i/oogwU_zmh6fGow.
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11 Ilepeyenb MHPOPMANMOHHBLIX TEXHOJIOTHI, HCIOJb3yeMbIX
IPU OCYLIECTBJICHHH 00pPa30BaTeJbHOIO Mpouecca no JUCUMUILIMHE,
BKJIIOYAS NMepeYeHb MPOrPaMMHOI0 odecrnedyeHusi ¥ MHPOPMAIIUOH-
HBIX CIIPABOYHBIX CUCTEM

WNHpopMalilnoHHbIE TEXHOJIOTMH, UCIIOJIb3YEMbIE TIPU OCYIIECTBICHUU 00pa3o-
BaTEJIBHOIO Ipoliecca M0 JUCHMILIMHE MO3BOJIAIOT: 00ECIEUYNUTh B3aUMOJICHCTBUE
MEXJly Y4aCTHHKaMH 00pa30BaTEIbHOIO MPOLECCa, B TOM YHCJIE CHUHXPOHHOE U
(uM) acMHXPOHHOE B3auMojelcTBUE mocpencTtBoM cetu "MHrepHer"; gukcupo-
BaTh X0J 00Pa30BaTEIBHOIO MPOLIECCA, PE3YJIbTaTOB IPOMEKYTOUHOM aTTecTalnuu
10 AUCIMIUTMHE U PE3yIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrpaMMbl; OpraHu-
30BaTh MpOIECC 00pa3oBaHus MyTeM BU3YalIH3allMd MU3ydyaeMou WH(GOpMaLUU TO-
CPEIICTBOM HCHOJB30BAHMS MPE3EHTALMOHHBIX TEXHOJOTUI; KOHTPOJIUPOBATh pe-
3yJbTaThl 00YYEHUsI HA OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHUS.

11.1 [lepedeHb JULEH3UOHHOTO MPOrPAMMHOT0 00€CIIeYeHus

Ne HaumenoBanme Kparkoe onucanue
Microsoft Windows OmneparnmoHHas cuctTeMa
Microsoft Office (Bxmrouaer [TakeT opUCHBIX PUITOKEHHIA

Word, Excel, PowerPoint)

11.2 Tlepeuens nmpodeccuoHanbHbIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX CHIpa-
BOYHBIX CUCTEM

Ne HaumeHoBaHue Temarnka DJIEKTPOHHBIN apec
1. | Hayunas  snekTpoHHas YHHBepcaTbHas https://elibrary.ru
oubnamoreka
«eLIBRARY.RU»

11.3 Hoctyn k cetu Uutepuetr u SUOC yHuBepcurera



https://elibrary.ru/

12 MarepuajibHO-TeXHHYeCKOe oOfecnevyeHne JJas1 O0y4dyeHHs

AUCHHUIIJINHE

mo

HHaHI/IpyeMBIC IMOMCIICHUS OJIA IIPOBCACHUA BCCX BUAOB y‘I€6HOﬁ ACATCIIBHOCTU

Ne | HaumeHoBaHue yueOHBIX npea- | HammeHoBaHme nmomerneHuid it | Aapec (MECTONONOKEHNE) TTOMELICHUH
I/ | METOB, KypCOB, TUCLUIIIIMH MIPOBEJCHUS BCEX BHJOB Y4eOHOH | /IS NPOBEAEHUs BCEX BHIOB YUeOHOM
(Momyseit), MpaKTUKHU, WHBIX JeATENILHOCTH, PEyCMOTPEHHO JIeSITeJIbHOCTH, NIPETyCMOTPEHHOM
BUJIOB y4eOHOH JeSITeIbHOCTH, | Y4eOHBIM IJIAHOM, B TOM YHCJIE NIO- | Y4eOHBIM ITAHOM (B Cllydae peausa-
MPEeTyCMOTPEHHBIX YUeOHBIM | MEIEHUs VISl CAMOCTOSTENBHON pa- | UM 00pa30BaTeIbHOM NPOrpaMMEL B
IUIaHOM 00pa3oBaTeNbHOM NPO- | OOTHI, C yKa3aHUEM IEPEYHs OCHOB- | CETEeBOH (hOopMe NOMOJHUTEIBHO yKa-
rpamMMbl HOTO 000pyaOBaHuUs, y4eOHO- 3bIBACTCS HANMEHOBAaHUE OPTraHU3aIHH,
HATJISHBIX TOCOOUI U UCTIONB3yeMO- C KOTOPOIi 3aKITF0YEH I0TOBOP)
TO IPOTPaMMHOTO 00ecTIedeHNs
1 2 3 4
1 ®dusnka IMomemenue Ne217 I'VK, mocamou- |350044, KpacHomapckwuii kpaii, T.

HBIX MecT — 100; momanps —
101,5kB.M.; y4eOHas ayTuTOpUS AL
MPOBEICHUs y4eOHBIX 3aHSATHH.
CrieUaIn3upoOBaHHas Me-
Ocrnb(yueOHas g0cKa, yueOHas Me-
6enb);

TEXHHYECKHE CPEACTBa 00yUICHUS,
Ha0OPBI IEMOHCTPAIMOHHOTO 000py-
JIOBaHMSA M y4eOHO-HATILTHBIX TT0CO-
Owmif (HOyTOYK, IPOCKTOP, SKpaH);
nporpammHuoe obecriedenue: Win-
dows, Office.

[Tomemenne Ne410 DJI, mocamouHbIxX
mecT — 147; mmomaas —
106,1kB.M.; yueOHas ayAMTOPHS JIs
NPOBECHUs y4eOHBIX 3aHATHH .
CIUIMT-CUCTEMA — 2 IIIT.;
CIICLHATI3UPOBAaHHAS Me-
Oerb(yaeOHas 1ocka, yaeOHas Me-
0eIb);

TEeXHUYECKHE CPeNICTBA O0YICHNS,
HaOOpBI IEMOHCTPALIMOHHOTO 000py-
JIOBaHUS M y4eOHO-HATIISAIHBIX T0CO-
6wmii (HOyTOYK, MPOEKTOP, IKPaH);
nporpammHuoe obecriedenue: Win-
dows, Office.

[Momemenue No2 I'JI, mocamouHbIX
MmecT — 192; momanap —
188,5kB.M.; ydeOHas ayTUTOPHS AJIS
MPOBEIEHUS y4eOHBIX 3aHATHH.
CreUaIn3upoBaHHas Me-
Oerb(yaeOHas 1ocka, yaeOHas Me-
Oenb);

TEXHHUYECKUE CPECTBA 00yUCHUS,
HaOOPHI IEMOHCTPALIMOHHOTO 000pYy-
JIOBaHMS ¥ y4eOHO-HATIISTHBIX T10CO-
6wmif (HOyTOYK, IPOEKTOP, SKpaH);
nporpammHuoe odecriedenue: Win-
dows, Office.

[Tomemenne Ne307 DJI, mocamouHbix
mecT — 39; mromans — 84,8m?; Jla-
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Ooparopus "IIEKTPHUYCCTBA U ONTH-
ku" (kadeapsl QU3nKN) .
nmaboparopHoe 000pyIoOBaHUE
(ob6opymoBanue maboparopHoe — 11
IIT.;

U3MepUTeNs — 1 mT.;);
TEXHUYECKHE CPEICTBA O0YICHHUS
(xoMHbBIOTEp MTEPCOHANBHBII — 1
IIT.);

CHelHaTu3upOBaHHas MeOenb (yueo-
Has JI0cKa, yueOHas MeOeb).

[Tomemenne Ne308 DJI, mocamouHbIx
mecT — 38; momans — 91,1kB.M.;
ydeOHas ay IUTOPUS IS IPOBEICHHS
Y9eOHBIX 3aHATHH.

nmabopaTopHOE 000pyIOBaHNE
(ob6opymoBanue maboparopHoe — 3
IIT.});

CreUaIn3upOBaHHas Me-
Ocrnb(yueOHas g0cka, yueOHas Me-
Oenb).

[Tomemenue Nel DJI, mocagouHbIX
mecT — 100; mromans — 127,5
KB.M.; ydeOHas ayIMTOPHsI ISl PO-
Be/ICHUS YICOHBIX 3aHATHH .
CIUTUT-cHCTeMa — | mT.;
CrelUaI3upPOBaHHAS Me-
Oerb(yaeOHas focka, yaeOHas Me-
6enb);

TCXHUYCCKUE CPEIICTBA 06y‘IeHI/Iﬂ,
HA0OPBI IEMOHCTPALIMOHHOTO 000pY-
JOBAaHHUA U y‘-Ie6HO-HaFJ'ISI}:[HI)IX I10CO-
6uii (HOyTOYK, MPOEKTOP, SKpaH);
nporpammuoe obecriedenue: Win-
dows, Office.

ITomemenne Ne3 DJI, mocagouHBIX
mecT — 100; mromans — 129,5
KB.M.; y4eOHAasI ayJUTOPHUS IS IIPO-
Be/ICHHs] YIeOHBIX 3aHATHH .
CrielUaIu3upOBaHHas Me-
Oernb(yueOHas 10cKa, yueOHas Me-
6enb);

TEXHHUYECKUE CPECTBA 00yUYCHUS,
Ha0bOPBI IEMOHCTPAIIMOHHOTO 000pYy-
JTIOBaHUS U y4eOHO-HATIISIHBIX ITOCO-
Owmif (HOyTOYK, IIPOEKTOP, SKpaH);
nporpammHuoe obecriedenue: Win-
dows, Office.

[Tomemenue Ne9 BJI, mocasouHbIX
mecT — 30; mromans — 35,8 KB.M.;
yaeOHast ayJUTOPHUS TSI TPOBEACHUS
y4eOHBIX 3aHATHH.
CICIHATM3UPOBAHHAS Me-
Oenb(yuebHas ocka, yaeOHas Me-
Oeb).

ITomemenne Ne304 DJI, mocagodHBIX
MecT — 26; mromans — 67,6m?; Jla-
Ooparopus "MexaHUKH U MOJICKY-




JsipHO pu3uKKH" (Kadenpsl GU3UKN)

nmaboparopHoe 000pynoBaHUE
(obopymoBanue aboparopHoe — 15
IIT.});

CHennatm3upoBaHHas MeOens (yueo-
Has TocKa, ydeOHas MeOelb).

[Tomemenne Ne305 DJI, mocamouHbIx
MecT — 46; miomans — 68,7 KB.M.;
yueOHast ay JUTOPHS IS IPOBEICHUS
YUeOHBIX 3aHSTHI.

nabopaTopHOe 000pyIOBaHKE
(ob6opymoBanue aboparopHoe — 2
IIT.});

CrelUaIM3upOBaHHAs Me-
Oernp(yaeOHas gocka, yaeOHas Me-
0eJb).

[Tomemenne Ne523 DJI, mocamouHbIX
mecT — 30; mromans — 52,6 KB.M.;
yueOHast ayJUTOPHs IS IPOBEICHUS
y4eOHBIX 3aHATUH .
CrieUaIn3upoOBaHHas Me-
Oerb(yaeOHas Jocka, yaeOHas Me-
0eIb);

TEXHHUYECKUE CPECTBA 00yUCHUS,
HAOOPBI IEMOHCTPAIIMOHHOTO 000pY-
JIOBaHHS ¥ y4eOHO-HATIISITHBIX TT0CO-
Owmif (HOyTOYK, IPOCKTOP, SKpaH);
nporpammHuoe obecriedenue: Win-
dows, Office.

[Tomemenue Ne4 DK, miomans —
31,1 kB.M.; MOMENICHUE AJIs1 XpaHe-
HUS ¥ TPOQUIAKTHUECKOTO 00CITy-
JKUBaHHA y4eOHOTO 000pyIOBaHUS.
KOHIHIMOHEp — 2 IIT.;
nmabopaTopHOE 000pyIOBaHUE
(mkad maboparopHslid — 1 mT.;
HaOop abopaTopHBIit — 1 mIT.;);
TEXHUYECKUE CPeCTBA 00yUCeHUS
(mpunTep — 1 T,

npoexTop — | mrt.;

mukpodon — 1 wr.;

uom — 4 mir.;

cepep — | mrt.;

HOcHTeNb HHpopMaru — 1 mr.;
KOMIIBIOTEp MIEPCOHATBHBIN — 15
IIT. ).

duszuka

ITomemenne Ne206 DK, mocagogHbIx
mecT — 20; mromans — 41 KB.M.;
IIOMEIIEHUE IS CAMOCTOSATEILHOM
paboTHI 0OyYAIOIIHXCS.
TEXHUYECKHUE CPEJICTBA OOyUEHUS
(kxoMIBIOTEp TEPCOHANBHBII — 9
IIT.);

noctyn K cetn « AHTepHETY;

JIOCTYT B 3JIEKTPOHHYIO HHPOpMAIH-
OHHO-00Pa30BaTEIBHYIO CPENY YHHU-
BEPCHUTETA;

CHeNHATH3UPOBaHHas MeOenb (yueo-
Hasi MeOeITb).

350044, KpacHonapckuii kpai, T.
Kpacunonap, yin. um. Kanununa, 13




[TporpammHOe obecnieyeHue:
Windows, Office, cienmanusuposaH-
HOE JIML[CH3MOHHOE U CBOOOAHO pac-
HPOCTpaHsIeMOe IIPOrpaMMHOe 0bec-
HEYCHHUE, IPSIYCMOTPEHHOE B pabo-
4yel nporpamme.

ITomemenne Ne211a HOT, mocagou-
HEIX MecT — 30; miomans — 47,1
KB.M; TOMELIEHHUE JJIsl CAMOCTOSI-
TENIBHOI paboTHI 00yYarONMXCH.
TEXHUYECKUE CpeacTBa 00yUeHUS
(npunTep — 2 mwr.,;

9KpaH — 1 wrT.;

npoekrop — 1 wr.;

ceTeBoe obopynoBanue — 1 mrT.;
uom — 1 mr.;

KOMIIBIOTEP TIEPCOHATBHBI — 6
IIT.);

noctyn K cetd «aTepHeT;

JIOCTYII B 3JICKTPOHHYO HH(pOpMAIIH-
OHHO-00Pa30BaTEIILHYIO CPEIY YHU-
BEPCUTETA;

Crenuatu3upoBanHas Meoenb (yueo-
Has MeOeh).

[Iporpammuoe obecnicucHHE:
Windows, Office, cienanu3upoBan-
HOE JINIICH3UOHHOE M CBOOOTHO pac-
MPOCTpaHsIeMoe POTrpaMMHOe obec-
TIeYeHNe, IpeayCMOTpEeHHOE B pabo-
4eil IporpaMMme.




