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Pabouas mporpamma nucuummnbsl «@usuka» pazpadorana Ha ocHoe GI'OC
BO 09.03.02 NudopmanimoHHbIe CUCTEMBI U TEXHOJIOTUH, YTBEPKIEHHOIO IIPHUKa-
30M MunucrepctBa oOpazoBanus 1 Hayku PD 19 centsiops 2017 r. Ne 926.

ABTOD: 4
KaHa. Gu3.-Mart. HayK, JIOICHT - / o=z 7 T. Il. Konecuukosa

PaGouas mporpamma oOCyXJI€Ha M PEKOMEHJOBaHA K YTBEPXKICHHUIO PEIICHHUEM
kadenpsl puzuxu 10.03.2020 r., mpotokomn Ne 7.

3aBeayrommii kaheapon
JI-p T€XH. HayK, podeccop. ,/((/M/—’-\ H.H. Kyp3un

Pabouas mporpamma on00peHa Ha 3acelaHuU METOINYECKON KOMUCCUH (PaKyJIbTeTa
npuKiIaaHon nHdopmaTuku, npotokoi ot 27.03.2020 r., npotokos Ne 7.

[Ipencenarens
METOANYECKON KOMUCCUU T.A. Kpamapenko
KaHJ. IIea. HayK, JOLCHT '

PykoBoaurens

OCHOBHOW TpodeccuoHaNbHON p

00pa30BaTEILHON IPOrpaMMBbI A

KaHJl. GU3.-MaT. HAYK, JOLEHT ,(// C.B. Jlantes




1 I.[e.m; " 3a1a494 OCBOCHUA JUCIMIIJINHBI

Heabro ocBoeHus: qucuuiuinHbl «Dusuka» gpisercss GOpMHUpPOBAHUE Y CTY-
JIEHTOB LIEJIOCTHON €CTECTBEHHOHAYYHON KapTHHBI MUpPa, CO3JaHHUE HA €€ OCHOBE
HAay4YHO-TEOPETUYECKON 0a3bl Il U3yUYEeHUS! OOIIETEXHUYECKHX M CIEHHAIbHBIX
JTUCITUTUINH, TTOJTydYeHUE HABBIKOB MPUMEHEHUS B MPOQPECCHOHATBHON JesATEIhHO-
CTH (PU3UYECKUX METOJ0B U3MEPEHUI 1 HCCIICIOBAaHUH.

3agaun AUCHMIIUHBI

— u3yyeHue QyHIaMeHTaIbHBIX TOHATHI, 3aKOHOB U TEOPUN KIIACCUUECKOU
Y COBPEMEHHOMN (PU3UKH;

— O3HAKOMJICHUE C OCHOBHBIMU (PM3UYECKUMU SBJICHUSIMHU, IPUHIIUIIAMH UX
HAOJIIOICHUS U SKCIIEPUMEHTAIBHOTO UCCIEA0BAHMS, C OCHOBHBIMU METOJAaMU H3-
MepeHUs (PU3NYECKUX BEIHYNH;

— O3HaKoOMJIeHHE ¢ (pU3MYEeCKUMU Npudopamu, GOPMUPOBAHUE HABBIKOB
IpOBEJCHUS (PU3UUECKOrO HKCIIEPUMEHTa U MpocTeiieil 00paboTKH pe3ysIbTaToB
HKCIEPUMEHTA, BHIPA0OTKA YMEHMs aHAJIM3UPOBATh PE3yJIbTaThl SKCIIEPUMEHTa U
JIeNaTh MPAaBUIIbHBIE BBIBOJIBI;

— BbIpa0OTKa IPUEMOB M HAaBBIKOB PEIICHUS] KOHKPETHBIX 3aJa4 U3 pa3iiny-
HBIX 00JsiacTel (PU3UKH, YMEHHUS BBIIETSATh KOHKPETHOE (DU3UUECKOE COJIEp KaHHEe B
NPUKIIAJHBIX 3a7adax Mpo(ecCHOHAIBHON NeATeNbHOCTH, CO3JaBaTh M aHAJIU3U-
pOBaTh TEOPETUUECKHE MOAETU (PUZNYECKUX SBJICHUH U POLIECCOB.

2 llepeyeHb MIaHNUPYEMbIX pe3yJbTATOB 00yUeHUs MO AUCIH-

INIMHE, COOTHECCHHBIX C INVIAHUPYEMBIMHU peE3yjabTaTaMu OCBOCHHUSA
OIIOII BO

B pe3ysbTaTe 0CBOCHUS IMCHUILIMHBI GOPMHUPYIOTCH CJEAYyIOIIHEe KOM-
NMeTeHIHMHU:

YK-1 CnocobeH ocyuiecTBAsATh MOUCK, KPUTUYECKHUI aHaJIU3 U CUHTE3 UH-
dbopmaruu, NPUMEHITh CHCTEMHBIN MMOAXO0/T I PEIIeHUs TOCTABICHHBIX 33/1a4.

3 Mecto nucunmiudbl B crpykrype OIIOIT BO

«Du3mKa» SABISAETCS TUCHUIUIMHON YacTd, (OPMHPYEMOH yY4aCTHUKAMH 00-
pazoBarenbHbix oTHomeHud OIIOII BO moaroroBkm oOyuatomuxcst 09.03.02
«HpOpMaIIOHHbIE CHCTEMBI M TEXHOJIOTHHM», HampaBieHHOCTh «Co3nanue, Mo-
muUKays 1 COMPOBOXKICHHE MH()OPMAIIMOHHBIX CHUCTEM, aJIMHHUCTPHUPOBAHUE
0a3 JaHHBIX.



4 O0beM JUCUHMIIMHBI (216 yacoB, 6 3a4ETHBIX €TUHUI)

. O0beM, yacoB
Bunpl yueOHOi1 pabOTHI
Ounas 3aouHas
KonTakTHas padora 114
B TOM YHCJIE:
— ayJIUuTOpHas 10 BUAAM 112
Y4eOHBIX 3aHATHIA
— JICKLIUU 48
— NPaKTUYIECKUE 16
— nabopaTopHbIe 48
—— BHEAYIUTOpPHAS 2
—3a4eT
—— DK3aMEeH -
CamocrosiTesibHasi padoTa 102
B TOM YHCJIE:
—— IIPOYHE BUJIBI CAMOCTOSI- 102
TEJIBLHON pabOThI
HUToro no nucuuniuHe 216

5 Conep:xxaHue TUCUUILIAHBI

[To uToram n3y4yaemoil NUCHMIUIMHBI CTYyACHTHI (0OyYaromuecs) caaroT 3a-
4yeT Ha 1 Kypce Bo 2 ceMecTpe, Ha 2 Kypce B 3 ceMecTpe.
Jucuunnuna uzyyaercs Ha 1, 2 xypcee, B 2, 3 cemectpe.

Conepikanue ¥ CTPYKTYpPa IMCHUIJIMHBI 110 0YHOH (popMe 00yUeHUs

Buabl yueOHoi padoThl, BKIOYasA
qﬁ = CaMOCTOSITeJIbHYI0 Pa00OTy CTy/IeH-
$ £ | £ |_ TOB M TpyloemMKocTh (B Hacax)

Ne Tema. 2 o 3 [Mpaktu- | Jlabopa- | Camo-
/T OCHOBHBIE BOIIPOCHI E 2 > 4eCKHE | TOPHBIE | CTO-
S E © Jlexuu | 3aHsATHS | 3aHATHA | ATEINb-
S X Hasi
pabora
Mexanuka
Kunematuka MaTepUATbHOMN
TOYKH W TBEPAOTrO Tejla MpH IO-
CTyHaTeIbHOM M BpPAILlaTEIbHOM
1 | aBwxkeHuu. JluHamuka matepu- | VYK-1 2 4 2 4 8
QJbHOM TOYKH H  aOCOIIOTHO
TBEPAOIo Teja. 3aKOHBI coXpa-
HeHUs. MeXxaHuKa UIealbHBIX U
HEUJICAJbHBIX JKUJKOCTEH W Ta-




/1

Tewma.
OCHOBHBIE BOIIPOCHI

dopmMupyembie
KOMIIeTeHIIHT

Cemectp

Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOATEIbHYI0 Pa0doTy CTy/IeH-
TOB M TPYA0EMKOCTH (B 4acax)

Jlexuun

IIpaktu-
YECKHUe
3aHATUSA

Jla6opa-
TOPHEIC
3aHATHUS

Camo-
CTO-
SITENb-
Hast
pabota

30B

Mexanuueckue xonebamus u

80JIHbL
I"apmonnueckue konebdanus,

9HEPrusi TApMOHUYECKUX KOJIe-
6anuil. 3aryxarouiye Koneda-
Husl. BeiHyX/1eHHbIE KOJIeOaHusl.
Pesonanc. Bosnbl B ynipyrou
cpelie, DHEPreTUYECKUE Xapak-
TEPUCTUKH YIIPYTUX BOJIH.

YK-1

Monexynapnas ¢uzuka
Wneanphble ra3sl. Kunetnue-

CKasi Teopus ra3oB. SBiIeHUs
repeHoca.

Tepmoounamuka

[lepBoe Havamo TepMOAUHAMMU-
ku. [Ipouecchl B uaeanbHbIX ra-
3ax. [lukinnyeckue mpoueccsl.
Btopoe Havamo TepmoauHaMHu-
KH. DHTPOIHS.

Peanvuwiii 2caz. Teepooe meno
Cuipl MEXMOJIEKYJISIPHOTO B3a-
HMMOJICVCTBHUS B razax. Y paBHe-
Hue Ban-nep-Baanbsca. @a3bl,
(azoBbie mepexoanl. Kpucran-
JB1, UX apaMeTpbl. JledexTor
KpHCTaIUIOB. JKHIKHE KpUCTa-
JIBL.

YK-1

Onexmpocmamuxa
DNEKTPUYECKOE TOJIE B BaKyy-
M€, €r0 XapaKTEePUCTUKU. 3aKOH
Kynona. Teopema I'aycca u teo-
peMa o mupkymsauun E. Dnek-
TPUYECKOE TII0JI€ B BEIECTBE.
[ongpuzanus AUIEKTPUKOB.

YK-1

Ilocmosinnvili  an1ekmpuueckut
MoK

DJIEKTPUYECKUN TOK, YCIOBHUS

YK-1




/1

Tewma.
OCHOBHBIE BOIIPOCHI

dopmMupyembie
KOMIIeTeHIIHT

Cemectp

Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOATEIbHYI0 Pa0doTy CTy/IeH-
TOB M TPYA0EMKOCTH (B 4acax)

Jlexuun

IIpaktu-
YECKHUe
3aHATUSA

Jla6opa-
TOPHEIC
3aHATHUS

Camo-
CTO-
SITENb-
Hast
pabota

€ro CyILIECTBOBAHMSI M XapaKTe-
puctuku. 3akoH Oma A OgHO-
POAHON U HEOJHOPOAHOM LIETH.
3akon Jlxoyns-Jlenma. Onex-
TPONPOBOAHOCTh TBEPJIbIX TE B
paMKax KJIaCCHUYECKOM M KBaH-

TOBOW TEOPHUU.

DnekmponposooHocmb
Obix mell

meep-

KBanroBsie cratuctuku. Tep-
MODJIEKTPOHHAs1 YMUCCHSI U KOH-
TaKTHBIE ABJICHUS B METAJIJIaX U
MOJIyIIPOBO/IHUKAX.

YK-1

Onekmpomaznemusm
MarnuTHOe noJjie B BAKyyMe.

MarnuthHas cuna Jlopenia. 3a-
koH buo-Caapa-Jlamnaca. 3a-
KoH Amriepa. Bzaumopeicteue
TapajieTbHbIX TOKOB. 3aKOH
TTOJIHOT'O TOKa. SIBIIeHME dJIeK-
TPOMarHUTHOW MHAYKIIUU. 3a-
koH Dapages. [Ipasuio Jlenna.
NHIyKTUBHOCTH KOHTYpA.
DHeprusi MarHuTHOTO MOJIs.
MarauTHOE I10JI€ B BEIIIECTBE.
HamarumueHHOCTD BEILIECTBA.
Buner margetnkos. CBoiicTBa
Jia- ¥ mapaMarieTukon. CBOM-
ctBa (heppomaraneTukoB. Temme-
patypa Kropu.

YK-1

Onexmpuueckue konebanus
KonebaTenpHBII KOHTYp, €ro
ypaBHeHue. CoOCTBEHHbBIE, 3a-
TYXaIOIINE U BBIHYXJCHHBIE KO-
nebaHus B KOJIeOATEILHOM KOH-
Type. Pe3oHaHC HanpsskeHUd u
TOKOB.

Ilepemennwiu mox

IIepeMeHHBIH TOK, €T0 ITapameT-

YK-1




/1

Tewma.
OCHOBHBIE BOIIPOCHI

dopmMupyembie
KOMIIeTeHIIHT

Cemectp

Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOATEIbHYI0 Pa0doTy CTy/IeH-
TOB M TPYA0EMKOCTH (B 4acax)

Jlexuun

IIpaktu-
YECKHUe
3aHATUSA

Jla6opa-
TOPHEIC
3aHATHUS

Camo-
CTO-
SITENb-
Hast
pabota

pbl. ConpoTHBIICHHE, EMKOCTh U
WHAYKTUBHOCTH B LIEIIH IIE€pe-
MEHHOro ToKa. BexTopHas nua-
rpamMma. mnenanc. 3akon Oma.
Momnocts. KoaddunueHnt
MOIITHOCTH.

Ypaeuenus Maxceenna
Buxpesoe siiekTpuueckoe 1oie,
TOK cMeleHus. [lonnas cucrema
ypaBHeHuii MakcBeina. OTKpbI-
THIM KoOJIeOATEeNbHBIH KOHTYp U
€ro M3JIydeHue.  JeKTpoMar-
HUTHBIE BOJHBI U WX CBOMCTBA.
[IIkama OMB.

YK-1

10

TI'eomempuueckas onmuxa
[punnun ®epma. 3akonst 1'O.

IlonmHoe BHyTpeHHEE OTpaxe-
Hue. BonokoHHas onTHka.

YK-1

11

Boanosas onmuxa
CseroBbie BOJHBL. KorepeHt-
HocTh. HTEepdepennus, nurep-

Au-

dbpakaus Openens. 30HHAs 1A~

(epeHIIMOHHBIE  CXEMBI.
ctuHka. Judpakuus Dpaynro-
depa. JludpakimoHHas pemer-
ka. [Tonmspuzanust cBera, ee BU-
ael. ITonsipuszaropel U aHanmu3a-
Topbl. 3akoH Mamtoca. 3akoH
bproctepa. Ontuuecku axKTUB-
Hble BemlecTBa. [ucnepcus. Io-

TJIOMICHUEC U paCCCAHUE CBETA.

YK-1

12

Keanmosvie ceoticmea uznyue-
Hus
AOCONFOTHO YepHOE TEeIo W 3a-

KoHbl u3nyuenus AUT. KBanro-
BaHUE  SHEPrUH

¢dopmyna Ilnanka.
OHHIITEWHA.

a¢dekr.

U3ITy4YeHUs,
TI'unotesa
Buemnuit ¢oto-

YK-1

13

Bonnosvie ceoticmea muxpoua-




Buabl yueOHoii padoThl, BKIOYAS
% E CaAaMOCTOSITEJIbHYIO Pa0OTy CTYy/JdeH-
s = = TOB M TPYA0EMKOCTH (B 4acax)
Ne Tewma. 2 e 3 IMpaktu- | Jlabopa- | Camo-
/1 OCHOBHBIE BOIIPOCHI E 2 E YecKue TOpHBIE | CTO-
g" § o HeKHI/II/I 3aHATHA 3aHATHA | ATCIIb-
e = Hast
pabota
cmuy YK-1
Boansl ne bpoiina. CootHome-
HHUE HeonpeaeneHHocTen ['en-
3enOepra. BonHoBast pyHKuus u
ee (U3MUECKU CMBICI. YpaB-
Henue lpenunrepa.
Quzuxka amomos
ATtom Pezepdopaa-bopa. Dnek-
TPOHHAsi KOHPUTYpaLKs aTOMOB.
[Ipunnun [Taynuy.
14 | B3aumopeiicteue DOMU ¢ arto- | YK-1 3 2 2 5
mamu. CriOHTaHHOE U BBIHY K-
JIEHHOE H3JIy4eHue, olmias cxe-
ma OKI', cBoiicTBa Jna3epHOro
HU3JIYYCHUSL.
Amomnoe 50po
Hyknonnas MOJenb sapa.
15 | DHeprus cBsi3u U ycTounBocTh | YK-1 3 2 8
sanpa. Jlepext maccel. Pamgnoak-
THUBHOCTB.
Hroro | 48 | 16 | 48 | 102 |
6 IlepeyeHb y4eOHO-MeTOAUYECKOT0 O0ecliedeHus1 1JIsl CaMo-
CTOSAATEJIbHON Pa00ThI 00YYaKOIIMXCH M0 AUCHUTIIMHE

1. Crapoctuna U.A. Kpatkuit kypc ¢usuku ajis 6akanaBpoB [DIEKTPOHHBIN
pecypc]: yuebnoe nmocobue/ Crapoctuna U.A., bypaosa E.B., CanbmaHoB
P.C.— DOnekTpoH. TekcToBble AaHHble.— Kazanb: KazaHCkuii HallMOHAJIb-
HBIM UCCIIETOBATEIBLCKUIA TEXHOJIOTHYECKU yHUBEpcuTeT, 2016.— 364 ¢.—
Pesxxum noctyna: http://www.iprbookshop.ru/79312.— 5BC «IPRbooksy.

2. HukepoB B.A. ®usuka. CoBpeMeHHbIN Kypc [DIeKTPOHHBIN pecypc]: yueo-
Huk/ HukepoB B.A.— DnexkTpoH. TekctoBble qaHHbie.— M.: JlamkoB u K,
2016.— 454 c.— Pexum nocryma: http://www.iprbookshop.ru/14114.—
OBbC «IPRbooksy.

3. ITlpakTrueckoe pyKOBOJICTBO IO OPTaHU3AIMH CAMOCTOSITEILHON paboThI

CTYZIEHTOB NpH U3ydeHuu aucuuruinesl «Dusnkay». — Kpacnonap:
Ky6I'AY, 2019. — 52 ¢. — Pexum pocryna:
https://yadi.sk/i/5xJteU6RbtIQrw.



http://www.iprbookshop.ru/14114
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7/ ®OHJ OLIEHOYHBIX CPEACTB Il MPOBEAEeHNs TPOMEKYTOUHOM

arTrecranmnu

7.1 IlepevyeHb KOMIETEHIMI C YKa3aHMEM 3TANOB UX (POPMUPOBAHUSA B
npouecce ocsoenusst OITIOII BO

Howmep cemectpa™

Orarnbl GOPMUPOBAHUS U IPOBEPKH YPOBHS

c(hOpMUPOBAHHOCTH KOMITETCHIIMH 11O JUCITUTUIMHAM,

npakTukaM B npouecce ocsoenust OIIOII BO

VYK-1 CrocoGeH oCyIIeCTBIATh MOUCK, KPUTUYECKHH aHajdu3 M CHUHTE3 WHpOpMmaiuu,

IIPUMCHATH CHCTEMHBIN MOAX0d IS pCHICHUS TOCTABJIICHHBIX 3ada4

2,3 dusuka
3 dunocodus
6 MynbTHMe1a TEXHOIOTHH
6 CuctemMbl MOAIEPIKKY PUHATHUS PELICHUH
8 BrimonHenue 1 3ammra BBITYCKHOM KBaTM(UKAITMOHHON paOOThI

7.2 Onucanne noka3zaresjied 1 KpuTepueB OLlECHUBAHNUSI KOMIIETEHI[UIl HA
Pa3IHYHBIX ITANAX UX (POPMUPOBAHUSA, ONIUCAHUE IIKAJIbI OLlCHUBAHUA

ypOBCHL OCBOCHHA

Hey/I0BJIe-
[Tnanupyemble pe3ysbTaThl TBOpH- Y/IOBJIETBO-
OCBOEHHS KOMITETEHIIUN TeNBHO PHTENBHO OreHounoe
(MHAUKATOPHI JOCTHKCHUS (MuHH- (MMHHMATE- Xopouio OTJIIMIHO CpENCTBO
. o CpeaHuH BBICOKHI
KOMITETEHIIHH) MaJbHEIN HBIH TIOpPOro- (cpeni) ( )
HE TOCTHUT- BBIH)
HYT)
VYK-1 CriocobeH oCyIIecTBIATh MOWCK, KPUTHUECKHUH aHATW3 W CHHTE3 WH(OpMAIiH, MPUMEHSATh CH-

CTCMHBIN noaxon i pCiiCHus MOCTAaBJICHHBIX 3a/1a4

N-1.1. Ananusupyet
3aja4y, BbLIeIsis ee 0a3o-
BBIE COCTaBJISIIOIINE, OCY-
IIECTBIISIET IEKOMIIO3H-
MO 33/1a4H.

WM -1.2. HaxonuT u Kpu-
TUYECKH aHATTN3UPYET
nHpOpManio, Heo0Xo-
JUMYIO JUIS pELICHUS I10-
CTaBJICHHOH 3aJauu.

NI -1.3. PaccmaTtpuBaet
BO3MOJXKHBIE BAPUAHTEI
pelieHus 3a1a49u, OLeHHU-
Basi UX JOCTOMHCTBA U
HEJIOCTaTKH.

NA -1.4. I'pamoTtHO, 110-
TUYHO, apTYMEHTHPOBAH-
HO (hopMHUpyeT COOCTBEH-
HBIC CYXX/ICHUS U OLICHKH.
Otnudaet GakThl OT MHE-
HUW, UHTEPIIpETAIUH,
OIICHOK H T.II. B pacCyX-
JIEHUSX OIPYTUX YYaCTHHU-
KOB JICATCIIbHOCTH.

OtcyTCTBY-
10T BCE He-
00X0TMMBIE
3HaAHUS,
YMCHHUS U
HAaBbIKH,
Heo0Xoau-
MBIE IS
OCYIIIECTB-
JICHHUA IIOUC-
Ka, KpPUTH-
YECKOro
aHaIN3a u
CHHTE3a UH-
(dopmaruy,
MPUMEHEHHS
CHCTEMHOI'0
MOAXO0/A ISt
pernieHus
IIOCTaBJICH-
HBIX 3a7a4.

3HaeT NpuH-
nunsl coopa,
orbopa n
0000611eHNS
nHpOpMaIHH,
METOJHKU
CHCTEMHOI'0
MOAXO0/a ISt
pereHust
npodeccuo-
HaJIbBHBIX 3a-
Jad.

3HaeT NpuH-
UMkl cOopa,
orbopa u
00006meHns
nHpopmanny,
METOINKA
CHCTEMHOTO
HOoAXO0Ma JJIS
peuenus
npodeccuo-
HaJIBHBIX 3a-
Jad. YMmeer
aHaINU3UPO-
BaTh U CH-
CTEMAaTH3HUPO-
BaTh Pa3HO-
pOJHbIE TaH-
HbIE, OLICHU-
BaTh 3 dek-
THUBHOCTb
nporesyp
aHaJM3a Ipo-
OsemM U Tpu-
HSITUS peliie-

3HaeT NpuH-
nunsl coopa,
orbopa u
0000meHus
nH}popManuy,
METOJMKA
CHCTEMHOTO
MOAXO0A TS
peleHus
npogeccuo-
HaJIBHBIX 3a-
Jad. YMmeer
aHaJIM3UPO-
BaTh U CHUCTe-
MaTU3HPOBATh
pa3sHOpPOJHbIC
JaHHbIE, Olle-
HUBATh (-
(EeKTUBHOCTH
npotesyp
aHanu3a npo-
OyieM | mpu-
HATHA pelLe-
HUU B IIpO-

KonTponsnas
pabora,
naboparopHas
pabora,
TECTHI,
pedepar,
JOKJIa,
BOIIPOCHI

K 3a4eTy




YpoBeHb OCBOEHHUS

HeyJl0BIIe-
[Tnanupyemble pe3ysbTaThl TBOpH- Y/IOBJIETBO-
OCBOCHHS KOMIIETEHIIUU TEILHO PHTEIIBHO OueHouHoe
(MHIUKATOPHI TOCTHYKEHUS (MuHH- (MEHAMATB- Xopotio OTJIMIHO CPEICTBO
KOMIIETEHITHH) MaJIbHBIN HBIA TIOpPOro- (cpenui) (BrrcoKui)
HE TOCTHUT- BBII)
HYT)

VK-1 CrnocoGeH oCyIIecTBISATh MOUCK, KPUTHUYCCKUH aHaIW3 W CHHTE3 MHGOPMAIMH, MPUMEHSATH CH-
CTEMHBIN nmoaxona A1 peuICHMA MOCTABJICHHBIX 3a1a4

WJ -1.5. onpenenser u HUH B TIpo- (beccruoHab-
OLIGHUBAET MOCIECTBUS (heccnonanb- HOW JedaTenb-
BO3MOYKHBIX PELICHUN HOW nesTens- | HocTu. Brage-
3a/1a4H. HOCTH. €T HaBBIKaMHU
Hay4HOTO
TIONCKa U
MPaKTUYECKOU
paboTsI ¢
nHpopManu-
OHHBIMH HC-
TOYHUKAMU;
MeTOoJaMHU
TIPUHSTHS
peIIeHHH.

7.3 TunoBbie KOHTPOJIbHbIE 3aJJaHUsI WJIH HHbIEe MaTepHajibl, He00XO0-
AUMBbIe J1JIsI OleHKH 3HAHMH, YMeHHUil, HABBIKOB, XapaKTePU3yKIINX 3TalbI
¢popmupoBanus komnereHuu B mpouecce oceoenuss OINOII BO

3aganus 11 KOHTPOJILHOI padoThl

Kontpoabnast padora Ne 1. Mexanuka. Mexann4ueckue KoJieOaHuUs.
Yupyrue BoJIHbI

1. Kamensb, OpoIIeHHBIN TOPU30HTAIBLHO, YA Ha 3eMJiTto yepe3 Bpems t =3 ¢ Ha
paccrosstauu | = 27 M 1o ropu3oHTamM OT Mecta Opocanus. C Kakoi BBICOTHI h
OporieH kaMeHb? C Kakod CKOpPOCThIO x OH OpormieH? C Kakoil CKOPOCTBhIO U OH
ynazer Ha 3eMito? Kakoil yroim ¢ cocTaBUT TPaeKTOpHUs KaMHSI C TOPU30HTOM B
TOYKE €ro NajicHusl Ha 3eMJII0?

2. K pesunoBomy mHypy jaiuHON | =40 cM 1 pagrycom I = 1 MM MOJBEIICHA THPS
Macco m = 0,5 kr. 3Has, uro Moaysb FOHra pesunsl £ = 3 Mlla, Haiitu nepuon
BEPTUKATBHBIX KOJICOAHUMN TUPH.

Kountpoabnasi padora Ne 2. MousekyasipHas pusuka. TepmoaunamMmuka

1. TpexaromHslii ra3z noa gasinenuem P = 240 klla u temneparype t = 20°C 3anu-
maeT 0obeM V = 10 1. Onpeaenuts TermnoeMKocTh C, 3TOTO Ta3a Mpu MOCTOSTHHOM
JTABJICHUH.




2. Ckonbko Temnotel nornomaroT 200 r Bogopoaa, Harpesasich ot 0° go 100° C mpu
NMOCTOSTHHOM JaBiieHnu? KakoB nmpupocT BHyTpeHHel sHeprun raza? Kakyro pabo-
Ty cOoBepIIaeT ras?

Kountpoabnasi padora Ne 3. JaexkrpocraTuka. [1ocTOSTHHBIN 3JIeKTPHYECKHU I
TOK

1. B BepmmHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOIATCS OJTMHAKOBBIE TTOJIO-
xuTenbHble 3apanbl = 2 HKi. Kakoi oTpuniatenbHblil 3apsaa 1 HE00X0IuMO MOo-
MECTHUTh B LIEHTPE TPEYTOJIbHUKA, YTOOBI CHJIa IPUTSIKEHUS C €r0 CTOPOHBI ypaB-
HOBECWJIA CWJIbI OTTAJIKWBAHMS TI0JIOKUTEIIBHBIX 3apsii0B?

2. barapest U3 mocnenoBaTeNbHO COCIMHEHHBIX compoTuBieHud Ri, Rz , Rs u
OJC & =10 B ¢ BuyTpennum conportusierreM ¢ I =1 Om umeet KII]] 0,8. ITane-
HUS HaOpsbKeHUs Ha conpoTuBiieHusX Ri, Rz paBHbl 4 B u 2 B cooTBeTCTBEHHO.
Haittu Tok B enm.

Kontpoabnas padora Ne 4. Jinekrpudeckue Kojaedanus. IlepeMmeHHbI TOK

1. Kakoe conpoTUBIIEHHUE MOXKET COACPKATh KOJIeOaTeIbHbIN KOHTYpP, COCTOSIITUIN
U3 KaTylIKu ¢ UHAYKTUBHOCTBhIO L =10 M['H u konaeHcaropa emkoctbio C =4
MK®, 94TOOBI B HEM €I111€ MOTJIM BOBHUKHYTh 3JIEKTPOMArHUTHbIE KOJICOaH!s ?

2. Konnencarop emkoctbio C = 1 Mmx®d, pesucrop conporupienneM R = 3 kOm u
KaTyIIKa UHAYKTUBHOCTH C MHIYKTUBHOCTHIO L = 1 MI'H BKJIIOUEHBI MapasuieIbHO
B II€Mb IEPEMEHHOT0 ToKa yacToToi V = 50 I'i. HaifTu noiaHoe conpoTuBiIeHUE
ST U CIBUT (pa3 MKy HAMPSHKCHUEM U TOKOM.

TecTnl

[To mucuunnuue «®uU3NKa» TPEAYCMOTPEHO MPOBEACHUE KOMIIBIOTEPHOTO
TecTUpoBaHus. TecToBbIe 3aaHus Mo AucHuIUinHe «Pu3nKa» BKIIOYEHBI B 0azy
TECTOBBIX 3aJaHUN «PH3MKa» B KOHCTPYKTOPE TECTOB aJallTUBHOU CTPYKTYpPBHI TeE-
ctupoBanus (ACT) u umerorcs B Hanuuuu B LleHTpe nHPOPMAITMOHHBIX TEXHOJIO-
ruit KyoI'AY.

IIpumepsl TECTOBBIX 3a4aHUN
|. Mexanuka
S: MexaHuka u3ydaer. ..
- ABUXKCHUEC TCJI C YUETOM IIPUYKH, BBI3bIBAIOIINX JIBUKCHUEC
- pa3JIMYHBIC BUbI MCXaAHUYCCKOT'O JIBUKCHUA 0e3 yuc€Ta MMPUInH, BbI3bIBAOIINUX 3TO ABUKCHUC
-1 YCJIOBUSI paBHOBECHS T€JI, HAXOASAIIUXCS MO AEHCTBUEM CHJT
+: BUJIbI MEXaHUYECKOT'O IBHKCHUS U MNPUYIUHBI UX BO3HHUKHOBCHUS

-: S: Maccoii Tena Ha3bIBa€TCs BEIMUYUHA, ...
-: I3MepsAeMas KOJIMYECTBOM BEILECTBA, COACPKAIIEMCS B JTaHHOM TeEJIe
-: U3MepsAeMasl CWIOH, ¢ KOTOPOM TEJI0 NPUTATUBAETCS K 3eMIe



-, I3MepsieMasi OTHOIIICHHWEM Beca IaHHOTO BEIIECTBA K €ro 00bheMy
- SIBJISIIOLIASCS MEPOH MEXaHHYECKOTO B3aUMOACHCTBUS TEI
+: onpenensuomaﬁ I/IHepI_II/IOHHI:Ie nu I‘paBI/ITaLII/IOHHI:Ie CBOfICTBa TCI

S: Bpewmst paBHOMEPHOTO JBIKEHUS aBTOMOOWISI 0 MocTy JinHON 480 M co ckopocThio 18
KM/4 paBHO...
+: 96 ¢ - 27¢ -:274 - 8640 c

S: BeicoTa 1oma npu BpeMEHH MaJIEHUH COCYJIbKH 2 € MOCIIe Hauaja ABHKEHUS PaBHO. ..
- 15w™m +:20 M - 45 ™ - 60 M

S: Teno nBUXeETCS ..., €CJIM CyMMa BCEX JICHCTBYIOIIMX CHJI paBHA HYJIIIO
-: PaBHOYCKOPEHO

- TI0 OKPY>KHOCTH

-! C I3MEHEHUEM CKOPOCTH

+: IPSIMOJIMHEIHO ¥ PABHOMEPHO WJIA TIOKOUTCS

S: Cuia tsiru aBToMoOMIs Maccoi 14 T mpu npoxoxaenuu 50 m 3a 10 ¢ ¢ koadduimenTom Tpe-
Hus 0,05 paBHa...
+: 21 xH. - —7xH - 21H - TH

S: Kunernueckoi sHEpruei Ha3bIBaeTCs. . .

-1 DHEpPrus, 3aBUCSINAS OT B3aUMHOTO PACIIOIO0KEHHS TEJl UM YacTel Tesa
-: BHEprus Telna, MOAHATOro HaJ 3emiiei

-: DHEprus Najarollero Teia

+: sHEeprusi, 00yCIOBICHHAS MEXaHUYECKUM JIBHYKCHUEM Tell

S: [ToTeHunanbpHast SHEPTUs MOTHATOTO OTHOCUTEIBHO MOBEPXHOCTH 3e€MJIH Ha BBICOTY 20 M Te-
J1a Maccoi 3 Kr paBHa...

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

S: FapMOHI/I‘-IeCKI/IMI/I KOJIeOAHMSIMU Ha3bIBAIOTCS. .

- KOJ'Ie6aHI/I$I COBCPHIAOMIUECA OTHOCHUTCIIBHO ITOJIOKCHUA paBHOBECUSA

+: KOHC63HI/I${, COBCPHIAOIIUECCS 10 3aKOHY CHHYCa UJIM KOCUHYCa

-. BBIHYXJICHHBIC KoJIcOaHMs Tella Ioa HeﬁCTBHeM BHEIITHCH CHIIBI

- CBO6OI(HBIC KoJieOaHHS B pEe3YyIbTaTe KaKoro-Jmoo OJHOI'O HA4YaJIbHOI'O OTKIIOHCHUA

S: Tlepuon konebaHuii MOABEIIEHHOTO K MpyxHHE *kecTtkocThio 0,05 H/M rpysa maccoit 200 r
paBeH. ..
+:13 ¢ - 25¢ - 524 ¢ - 3,1c

S: HN3menenue ¢azpl rapmoHndeckoro kojgedanus Ha 180 rpagycoB COOTBETCTBYET...
-: TIOJTHOMY TIepHOIy KOoieOaHus

+: TOJOBUHE MEpHoa KoJeOaHus

- YeTBEPTH MepHuoJia KoaeoaHus

-: JIByM IepuoJiaM KoyieOaHus

S: JInuna pagnoBosiHbl 600 M COOTBETCTBYET YacCTOTE...
-» 2MI'n +: 0,5 MI'n - 1,5 MI'n -2 6 MI'n -2 3MI'n

Il. MosekyasipHasi pu3uKa ¥ TEPMOAUHAMUKA



S: Temmneparype 50 K cooTBeTcTBYeT 3HaueHue TeMreparypsl 1o Llenscuto. ..
-1 323°C +:-223°C -1 50°C - -50°C

S: Cpennsisi kBaJpaTu4yHasi CKOPOCTh MOJIEKYJ a30Ta MpU YBEJIMYCHUU TeMIepaTypsl rasa B 4
pasza...
-: He usmenurcsa. -: YBenuuutcsa B4 pasza. +: YBeJInuuTcs B 2 pa3a.-: YMEHBIIUTCS B 2pasa.

S: BHYTpeHHHH SHEPIUia nACaJIbHOI0 OJHOATOMHOI'O ra3a paBHa...
-1 2RT/2 -1 3pT/2 +: 3pV/2 - pVI/3 -1 3VT/2

S: Yucrio creneHei cBo0OIbI | 0THOATOMHOM MOJICKYJIbI IPU KOMHATHOW TEMIIEpPaType paBHo. ..
-i=5 +1=3 - 1=6 -i=1

S: BuyTtpennsis aneprust 2 modieit 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: CosepuienHast razom pabota npu nomxydeHud 500 K TEmnoThl U YBEJIWYEHUU TPU ITOM

BHyTpeHHel sHepruu Ha 300 [[x paBHa...
+: 200 Ix -2 800 JIx 0 -2 500 Ix

S: Cosepmiennast pabodum TenoM padota B TeruioBom apuratene ¢ KI1J] 30 mpoiieHTOB TipH 110-

Jy4YeHUU OT HarpeBatelis 5 KK TeIIoTh paBHa. ..
-2 150 000 [Ix +: 1500 JIx -1 150 Tx - 67 Ix

I11. DiiekTpUYECTBO M MATHETH3M

S: IcTOYHNKOM JIEKTPOCTATUYECKOTO TIOJIS SIBIISACTCA. . .
-: IOCTOSIHHBIM MarHur.

-: IPOBOJTHUK C TOKOM.

+: HEMOABWIKHBIN JIEKTPUUECKUN 3apsi.

-1 IBYOKYILIMICS IEKTPUUIECKUN 3apsil.

S: Cuna B3aMMOACHCTBUS JABYX TOUYCYHBIX HEMOBM)KHBIX 3apsI0B NIPH YBEIMICHUU PACCTOSHUS
MEXJly HUMH B 4 pa3a...

-: yBennuuTcs B 4 pasa

-: yMEHbIINTCA B 4 paza

-: yBesnInuuTcs B 16 pas

+: ymenpmmred B 16 pas

S: Moaynp HaNpsSKEHHOCTH AJIEKTPUUYECKOTO TOJS B JAHHOW TOYKE MPHU YMEHBIICHHH 3apsijia,
CO3/aI0IlIero moe, B 3 pasa...

+: yMeHbLIUTCA B 3 pasza

- YBEJIMYUTCA B 3 pasa

- YMEHbLIUTCA B 9 pa3

- HE U3MEHUTCS

S: CusoBo# XapaKTepUCTUKOW MAarHUTHOTO TIOJISI CITYXKHT. . .
-: MIOTEHLIMAJ

- MarHUTHas NPOHHULIAEMOCTh

+: MarHuTHas UHAYKIUSA

-: paborta

S: Hasenennslii B pamke Moayiib DJ1C MHAYKIIMU NPU YBEIWYEHUHW MAarHUTHOTO TIOTOKA C 4 110



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

S: Cuia JlopeHnia, AefcTBYIOIAs HA 3apsl, ABMKYIIANUCS C TIOCTOSTHHOW CKOPOCTHIO B MAarHHT-
HOM II0JI€ IIPOIIOPLHOHAIBHA ...

+: BEKTOPHOMY ITPOM3BEICHUIO BEKTOPA CKOPOCTH U BEKTOPAa MAarHUTHOW MHTYKIIHH

-1 CKaJIIPHOMY ITPOU3BEJICHUIO BEKTOPA CKOPOCTH M BEKTOpPAa MAarHUTHOW MHTyKIIUU

- CYMM€ CKOPOCTH ¥ MarHUTHOW WHTyKIIUH

-: PA3HOCTH CKOPOCTH U MarHUTHOW MHAYKLUH

S: MHIyKTUBHOE CONPOTHUBIIEHNE KAaTYIIKH [IPH YBEJIMUYEHUU YaCTOTHI IEPEMEHHOIO TOKa B 2
pasa...

+: yBenuuuTcs B 2 pasza

-: yBenuuuTcs B 4 pasza

-: yBenuuutes 1,41 pasa

-: yBenuuuTcs B 4 pasza

- YMEHbIIUTCS B 2 pa3a

S: JlelicTBytomiee 3HaueHHE HanpspKkeHUs: 220 BOJIBT - €r0 aMILTUTYTHOE 3HAUCHHUE. ..
- 127B -2 157 B +:310B -:440 B

S: OMH U3 OCHOBHBIX MOCTYJIATOB TEOPUU MakcBea ...

+: IepeMEHHOE MarHUTHOE I10JI€ IIOPOXKAAET BUXPEBOE NIEKTPUUECKOE
- MATHUTHOE I10JIE€ HE UMEET UCTOYHUKOB

-1 IIEKTPUYECKOE M0JIE UMEET UCTOYHUKHU

-: ABVDKYIIUICS SJIEKTPUUYECKUH 3apsi/i CO3AaET MAarHUTHOE TOJIe

IV. OnTuka

S: CBer B onrTHYECKU OJTHOPOHOM cpesie pacIpOCTPaHSIETCS. ..
-: 110 DKCTIOHEHTE

+: IPSAMOJIMHEHO

-: 10 CHHYCOH/JIe

-: 1o rumepbore

S: ®okyc - 3T0...

-1 pacCcTOsSIHUE OT ONTUYECKOTO IIEHTPA JIMH3bI JI0 TOUKH MEePEeCeUSHHUs MPETOMIICHHBIX JTyden

+: Touka, B KOTOPOM MOCJIE€ MPETOMIICHHUsS] COOMPAIOTCS BCE JIy4H, MaJalolMe Ha JUH3Y Mapa-
JIENTBLHO TJIABHOM ONTHYECKOH OCH

-1 MPO3pavyHOE TEN0, OTPAHUYEHHOE JABYMS TTOBEPXHOCTSIMU

-1 TOYKa, 4epe3 KOTOPYIO MPOXOAAT JIyIH HE MPETOMIISISICh

S: KorepeHTHBIMU HAa3bIBAIOTCS BOJHHI. . .

-: pa3HOCTh (ha3 KOTOPHIX MEHSETCS ¢ TCYCHHEM BPEMEHHU

+: pa3HOCTH (Pa3 KOTOPBIX OCTAETCS MOCTOSTHHOW BO BPEMEHU
-: pa3HOCTH (ha3 KOTOPHIX BCETAa paBHA HYJIO

-: J100BIE BOJIHBI BCET/1a KOT€PEHTHBHI.

S: Jlucniepcueii cBeTa Ha3bIBaeTCH ...

-! paccerBaHMe OEI0TO CBETA BEIIECTBOM

+: 3aBUCUMOCTb a0COJIIOTHOTO IOKa3aTessl MPEeIOMIICHHs BEIIECTBA OT YacTOTHI MAaJarolliero Ha
BELICCTBO CBETA

- TIOTJIOLLIEHUE CBETA BELIECTBOM



-: oru0aHre CBETOBBIMH BOJHAMU HpeHHTCTBHﬁ.

S: UnTepdepeniueil cBeta Ha3bIBACTCS

-: CJIOKCHHE B ITPOCTPAHCTBE CBETOBBIX BOJIH, MPH KOTOPOM TIOJTy4aeTCsl YCHICHHE CBETA

- CJIOKCHHUE B MMPOCTPAHCTBE CBETOBBIX BOJIH, ITPH KOTOPOM IOJIy4aeTCsl OCIa0ICHHE CBETA

+: CIIOKCHHE B MPOCTPAHCTBE KOT'CPCHTHBIX BOJIH, MPH KOTOPOM IOJIYydYaeTCsl YCHJICHHE WU
ociablieHHe Pe3yJIbTUPYIOLICH CBETOBOI BOJIHEI

- pa3noXxeHue OeI0ro cBeTa B CEKTP AU(PPAKIIMOHHON PEIIETKOH.

S: Iudpakumeit cBeTa Ha3bIBACTCA. ..

- TPOCTPAHCTBEHHOE TIepepaclpecsieHue YHEPrUu CBETOBOTO HM3IIYYCHHUS TIPU HAJOKECHUU
JIBYX WJIM HECKOJIBKUX CBETOBBIX BOJIH

+: oruOaHue CBETOBBIMH BOJHAMU MPEMSTCTBUI

-: OTpPaKEHHE U MPEIIOMIICHHE CBETOBBIX BOJH

-: pa3oXeHue 0eIoro CBeTa B CIIEKTP AUPPAKIIMOHHON PEIICTKOH.

S: [Tonspu3oBaHHBIM HA3bIBAETCS CBET. ..

-: CO BCEBO3MOKHBIMU PaBHOBEPOSTHBIMHU KOJICOAHUSMHU BEKTOpA HANPSXKEHHOCTH BJIEKTpUYe-
CKOTI'O IOJIst

+: KosiebaHMs BEKTOpa HAIIPSPKEHHOCTH JIEKTPHUUECKOTr0 MOJIsi KOTOPOro KakMM-1100 o0pa3oM
YHOPSAA0YEHBI

-: Kosie0aHMs BEKTOPOB HAIPSYKEHHOCTEN 3JIEKTPUYECKOI0 M MArHUTHOTO HOJIEH KOTOPOro
IIPOTUBOIMOJIOKHBI

-: UCIyCKaeMblil €CTeCTBEHHBIMU UCTOYHHKAMHM CBETA.

V. AToMHas U siiepHas puznka

S: Haumensias sHeprus Tpedyercs A1 0CBOOOKACHHUS dJIEKTPOHOB, PACTIOI0KEHHBIX HA ...
-: Omkaiiei K siipy o0osiouke atoma

-: BHyTPEHHUX 000JIOUKax aToMa

+: BHeIIHeH 000J0YKe aToMa

-2 cCBOOOTHOI OpOuUTE

S: ATOMBI MOTYT...

-: U3nyyaTh 1100y10 MOPIMIO SHEPTUH, a MOTJIOATh JIMIIb HEKOTOPBIM AUCKPETHBIM Habop 3Ha-
YEHUH YHEPrUU

-: [lornomars 1100y10 MOPLMIO PHEPTHH, a U3Ty4aTh JIMIIb HEKOTOPBIM AUCKPETHBIN HaOOp 3Ha-
YEHUH YHEPTUU

+: 3ny4arh 1 mOrIomarh JUIIb HEKOTOPBIA JUCKPETHBIN HA0Op 3HaYEHHH SHEPrun

-: 3nmy4athb u nmoraomars 100y MOPLUUI0 SHEPTUH.

S: Mopenb aroma bopa — 31eKTpOHBI MOTYT ABUTATHCS B aTOME ...
+: TOJBKO TIO OTIPEeICIEHHON OpOnTe

-2 TOJIBKO TI0 BHEIIIHEH opouTe

-2 TOJIBKO I10 BHYTPEHHEW opOuTe

-: HE MOTYT JIBUTaThCsI

S:Snpo u3oToma paaus ¢ MaCCOBBIM YUCIIOM 226 U 3apsA0BBIM 88 COCTOUT U3...
-: 226 IpOTOHOB U 88 HEUTPOHOB

+: 88 mpotoHOB 1 138 HEWTPOHOB

-: 88 anekTpoHoB U 138 TpOTOHOB

-: 138 npoToHOB U 88 HEUTPOHOB



S: B xauecTBe TOIIMBA aTOMHBIX 3JIEKTPOCTAHIMH NCTIOIB3YETCH ...
+: ypan - KAMEHHBIN yTOJIb - KaAMUH -: rpadur.

[l
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25
26
27
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

Tembl pedepaToB

BemecTBo 1 aHTHBEIIECTBO

ITpocTpaHcTBO M BpeMms B (hU3HKE.

CoBpemenHas (pusnueckasi KapTuHa MUpA.

KocMmomornyeckue runoTessl 0 NPOUCXOKAECHUH BeelleHHOi.
I'paBuTanus.

CrneunaiibHast TEOpUSL OTHOCUTEIBHOCTH U €€ 3KCIIEPUMEHTAIbHAs IIPOBEPKa.
OOm1ast TeOpHst OTHOCUTEIBHOCTH U €€ HKCIIEpUMEHTAIbHASI IPOBEPKA.
BoinyskaeHHble Kosie0aHus U pe30HaHC.

3BYK U €ro pacnpoCTpaHEHHUE B Pa3IMYHbIX CpPElax.

Wudpa3Byk u yapTpa3ByK, UX HUCIOIb30BaHHE.

[ITy™m n ero BiusHHE HA YEIOBEKA.

Kpucramisl u ux cBoiicTsa.

I'paden n mepceKTUBHI €0 TPUMEHEHHUSI.

MeramaTtepuarsl.

CuHepreTuka Kak Hayka 0 CaMOOPIaHU3alMH OTKPBITBIX CUCTEM.
Bo3saeiicTBue 351eKTpUUECKOro TOKa Ha OPraHu3M YeJIOBeKa.
CBepXIpoBOJIUMOCTb.

BricokoTemnepatypubie cBepxnpoBoaauku (BTCIT).

Dddexr Ixo3edcona.

Bo3aeiicTBue MarHUTHBIX NOJIEW HA OPTraHU3M YEJIOBEKa
Bo3saeiicTBue 3JIEKTpPOMarHUTHOTO U3JIy4YEHMs Ha YEJI0BEKA.

3ammTa OT 3JIEKTPOMAarHUTHBIX U3JTy4YEeHH.

CBoiicTBa ¥ IPUMEHEHHE 3IEKTPOMArHuTHEIX BosiH CBY-1nanasoHa.
TepMOMHINKATOPHBIE )KUIKOKPUCTANINYECKHE IIJIEHKU U UX TPUMEHEHUE JJI BU3yalH-
3alliY TEMIEPATypPHBIX MOJEH.

WudpakpacHbie TUPOMETPHI U UX IPUMEHEHHE IS ONPEIEIICHNUS TEMIIEPATYPHBIX MOJEH.
PeHTreHOCTpYKTYpHBINM U PEHTI€HOCIIEKTPAJIbHBIN aHAJIU3.
ConHevHast HEpreTuKa

®oTo3¢deKT 1 ero NpuMeHeHue.

MoniHble CBETOAUOBI U X IPUMEHEHHUE.

Jlazepsl ¥ UX IPUMEHEHNE.

[TonynpoBOTHUKOBBIE J1a3€PHI.

TexHonornueckue 1a3epobl U UX NPUMEHEHHE.

['eTepocTpyKTypHbIE HH)KEKIIMOHHBIE JIa3€PHhI.

[onorpadus u ee NpuUMEHEHHE.

OnTuyeckas BBIYUCIUTENIbHAS TEXHUKA.

OnTO3/1EKTPOHHBIE JATUYUKH.

DJIEKTPOHHBIN MUKPOCKOT

TyHHENBHBIM MUKPOCKOIL.

Hetitpororpadusi, anektpoHorpadusi, peHTreHorpadus.

HeittpuHo u ero perucrpauus.

HanoTtexHonoruu: enu u 3agaqu.

Bonoponnas sHepreruka.

SnepHble peakuu U A/1epHas YHEPreTrka.

MexayHapoAHbIN ITPOEKT IO BBICOKOTEMIIEPATyPHOMY CUHTE3Y.

Y ckopuTenu 31eMEeHTapHbIX YacTHII.

Bbonpuioi axpoHHbIN KOJUIaiaep.



48 Bo3on Xwurrca.
49 Kgsapku.
50 Perucrpanms rpaBUTalMOHHBIX BOJIH.

TeMblI 10KJI210B
OnToseKTPOHHBIE CPENICTBA OTOOpAKEHUST HH(POPMAITUH.
OnTHyeckue MpoLeccopsl.
KK-nHauKaTophl U SKpaHbl.
AKycTHYecKast MOYJISALUS CBETA M €€ MCII0JIb30BaHNE B MH(POPMAIIMOHHO-U3MEPUTETHHON
TEXHUKE.
BonokoHHO-ONTHYECKHE JTUHUAU CBSI3H.
KBaHTOBbBIE KOMIIBIOTEPHI.
Ludpossie poToOKamMepHl.
Komnbroteps! Oyayiero.
W cKyccTBEHHBIN HHTEIIICKT.
1O Nudopmanys u sHTpOIIHS.

NS

©ooNo O

Tembl 1a00paTOPHBIX PadOT

1. U3mepenue JIMH ITaHTeHIUPKYJIEM U MUKPOMETPOM

2. IlpoBepka 3akoHa ['yka u onpenenenus Moy FOHra cranbHON TPOBOJIOKU

3. M3yueHue 3aBUCUMOCTH II€pUOJIa YIIPYTUX KojaeOaHu! OT Macchl

4. OnpeneneHusi MIOTHOCTHU ChITYYUX TEI

5. M3y4yeHune 3aKOHOB BpallaTeIbHOrO JIBUKEHUS TBEPIOTO Tela

6. Onpeenenrie yCKOPEHUs CUJIbl TSYKECTU MTPU TOMOIIY MAaTEMAaTUYECKOI0 MasiTHUKA

7. OnpeneneHue BIa)KHOCTH BO3TyXa

8. Onpenenenne K0dPPUIEHTA BI3KOCTH KUAKOCTH MeTo1oM CToKca

9. Omnpenenenne K03(pGUIMEHTA MOBEPXHOCTHOTO HATSKEHHS JKHJIKOCTH IO CITOCOOY OTphIBa
Kariu

10. Onpenenenue yaeapbHOM TEIIIOEMKOCTH HCCIELYyEMOU KUAKOCTH € TIOMOIIBIO JIEKTPOKAIO-
pumerpa

11. Onpenenenue mokaszaTens aauadaThl BO3yXa METOJAOM aIia0aTHOTO PACIIUPEHUS

12. Onpenenenue yienbHOM TEIIOTHI TapO0OPa30BaHMs BOABI

13. UccnenoBanue 3IeKTPUUSCKUX TICTIe Ha OCHOBaHUH 3akoHOB Kupxrogda u Oma

14. OnpeneneHne SHEPTETUUECKUX XapaKTEPUCTUK FIEKTPUUECKOTO HarpeBaress

15. 3yuenue TepmMoaaeMeHTa

16. Onpenenenre ropu30HTAIIBHON COCTABIISIIOLIEH HATPSHKEHHOCTH MATHUTHOTO TIOJIS 3€MJITU
17. UccnenoBanue XxapakKTepUCTUK TpaHchopmaTopa

18. Onpenenenune 3M€KTPUUECKON EMKOCTH U EMKOCTHOTI'O COIPOTHUBIIEHUSI KOHAEHCATOPa

19. Onpenenenne napaMeTpoB KaTyIIKH UHIYKTUBHOCTH

20. UccnenoBanue noTpedaeHNs IEKTPUUECKON IHEPTUU Harpy3KaMu MEPEMEHHOT0 TOKa

21. OnpeneneHusi CBETOTEXHUIECKUX XapaKTEPUCTUK JIAMIThI HAKATWBAHUS

22. OnpeneneHrs ONTHYECKON MIOTHOCTH M KOHIIEHTPALIMM OKPAIIEHHBIX PAacTBOPOB IMPHU TO-
MOIIIM KOHIIEHTPAIIMOHHOTO (POTORIEKTPHUUECKOIO KaJIOpUMeETpa

23. Onpenenenne noka3aTess MPeJIOMIICHUS CTEKIIa

24. OnpeneneHus KOHIICHTPAIIMKM U TTOKa3aTeNsl IPEJIOMIICHUST pacTBOpa caxapa pedpakTomeT-
poMm

25. Onpenenenusi rIaBHOTO (DOKYCHOTO PacCTOsIHUSI COOMpAOIIel U pacCEMBAIOIICH JTNH3

26. Onpezenienre JJIMHBI CBETOBOW BOJIHBI € MOMOIIIbIO Kosel] HpioToHa

27. OnpeneneHne IJIMHBI CBETOBOW BOJHBI 1O AUGPPAKIIUOHHOMY CIIEKTPY

28. Onpenenenns KOHIEHTPALMU pacTBOpa caxapa MOJIIpUMETPOM

29. UccnenoBanue BakyyMHOTO ()OTODJIEMEHTA.



Bonpoch! 1 3a1aHus I IPOBeIeHUS MIPOMEKYTOYHOT0 KOHTPOJIS
(3auera)
KoMmneTeHnuusi: cnoco6eH oCymecTBIAsTh NOUCK, KPpUTHUECKMH aHAJIU3 H

CHHTe3 MH(popManuu, MPUMEHATh CHCTEMHBIH MOAXO0 JIJIsl pelleHusl MOCTAB-
aenHbIx 3axa4 (YK-1).
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Bomnpocsl k 3a4erty (2-ii cemecTp)

Kunemarnueckoe onucaHue MOCTYIATENbHOIO JBUKEHUS MATEPUAIbHOM TOUKM: CHUCTEMA
OTCU€Ta, TPACKTOpUS, MyTh, NIEPEMEILIECHHUE, CPEIHASI U MTHOBEHHAs CKOPOCTh, YCKOPEHHE.
XapakTepUCTUKH MIPSIMOJIUHENHOIO PaBHOMEPHOIO M PaBHONEPEMEHHOIO JBUKECHMUS.
KunemaTuka BpalaTeabHOr0 ABUKEHUS. YTIIOBOE NEPEMEIIECHHUE, CKOPOCTh U YCKOPEHHE.
CBsi3b TUHEHHON CKOPOCTHU C YIJIOBOM. PaBHOMEpHOE NBMKEHUE IO OKPYKHOCTH: MEPUOI,
4acToTa. XapaKTEPUCTUKU PABHOIIEPEMEHHOT'O BPAILATEIbHOTO ABUKEHUSI.

WNuepuuanbuple ¥ HEMHEPLUAIbHBIE CUCTEMbI oTcyeTa. OCHOBHBIE 3aKOHBI JMHAMHUKU
HproToHa. YpaBHEHHE IBUKEHHS B HEUHEPLIMAIBHONU CUCTEME.

Cuiibl B Mexanuke. Cuiia rpaBUTAlMOHHOTO MPUTSDKEHUS, CUila TsKecTH, Bec. CHIIbI Tpe-
HUSL.

VYnpyrue cunsl. HopMasbHble 1 KacaTelnbHbIe Ae(opMaiy 1 HaNpsHKEHUS B TBEPAOM Telle,
Moayu ynpyroctu, kodddunuent [lyaccona. luarpamma Hanpspbkenuid. 3akoH ['yka. Ilo-
TEHIMAJIbHASA SHEPTUS YIIPYToAePOPMUPOBAHHOTO Tea.

NMiynbC 4acTUIBI 1 MEXaHUYECKON cucTeMbl. OTKpBIThIE U 3aMKHYTbIE CUCTEMBI. 3aKOH
coxpaHeHus umnyJibca. LlenTp macc (MHepuuu) cucTteMbl. YpaBHEHUE JIBUKEHUS LIEHTpa
Macc.

MoOMEeHT uMIyJibca YacTHIbI M CUCTEMBI YacTUL. MOMEHT CWIbl. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHUs MOMEHTAa UMITYJIbCa B 3aMKHYTOM CUCTEME.

Pabora nepemenienns MarepualbHON TOUYKU 1O KPUBOJIMHEHHOMY NyTH. MomHocTs. Ku-
HETUYECKas U OTeHIMalIbHas1 sHeprus. KoHcepBaTHBHBIE M1 HEKOHCEpPBAaTUBHBIE CUIIBL. [1o-
TEHIMAIIBHOE M HENOTEHLMAJIbHOE IO0JIe CHJI. 3aKOH COXPaHEHHUS IOJHOW MEXaHMYeCKON
SHEPIHH B 3AMKHYTOM CUCTEME U CUCTEME, HaXOASIIECHCs BO BHEITHEM TOTEHIMATIbHOM CH-
JIOBOM TIOJI€.

AOGCOIOTHO TBEPJOE TEJO, YPABHEHUS JIBIKEHUS U PaBHOBECHUS TBEpJOro tena. MOMEHT
uHepuuu. Teopema Illrelinepa. OcHOBHOE ypaBHEHUE AMHAMMKHU BpalllaTeIbHOIO JIBUXKE-
Hus. KuHeTnueckast sHEprus Bpallarolerocs Tena.

lapMonmMUeckne xKoiedaHus U UX XapaKTepUCTHKU. KuHeTndeckas, MOTeHIIMATbHAS U TIOJI-
Hasi DHEPI'Hsi TAPMOHUYECKUX KojeOaHui.

3aryxaroiye KonedaHus U UX XapaKTepUCTUKU. BbIHyXaeHHble Kosebanus. Pe3oHaHc.
CrneuunanbHasi TEOpUSI OTHOCUTENBHOCTH: MOCTYNAThl DWHINTEHAa U mpeoOpa3oBanus Jlo-
peHIIa, CIECTBUSA U3 HHUX: OJHOBPEMEHHOCTD, JIUTEIHHOCTh COOBITHIA, /UIMHA TEN B pas-
HBIX CHUCTEMAaX OTCUETA, CIIOKEHUE CKOPOCTEM.

PenaruBucTckass qUHAMUKA: PEISTUBUCTCKUN HMITYJIBC, SHEPrusi, WX CBsi3b. OCHOBHOE
YpaBHEHHUE PEIATUBUCTCKON TUHAMUKHU. 3aKOH B3aMMOCBSI3U Macchl U 3Hepruu. Macca u
SHEPrusl MOKOS.

Makpockonnyeckre cuctemMbl. CTaTUCTUYECKOE U TEPMOJIMHAMHUYECKOE ONHUCAHUE MaKpo-
cucteM. OCHOBHBIE MpeACTaBICHUsI MOJeKyJsspHo-kuHetndeckoil teopun (MKT) raszos.
OcHoBHoe ypaBHeHne MKT. MonekynsipHO-KMHETHUYECKOE UCTOJIKOBAHUE TEPMOJIUHAMMU-
YECKOM TeMIepaTyphl U JaBJICHUSI.

NneanbHplil ra3. OCHOBHBIE 3aKOHBI WJI€ATBHBIX a30B. DKCIEPUMEHTAIBHBIE Ta30BbIE 3a-
KOHBI.

Yucno creneHeit cBoOOAbI. 3aKOH paBHOPACHPEACICHUS YHEPTUU TI0 CTEMEHSM CBOOO/IBI.
Cpenusist sHEprusi MHOTOaTOMHOM MOJIEKYJIBI.
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Pacnpenenenne Makcsemia Mosekyn no ckopoctsaM. Pacnpenenenue bonbsimana. bapo-
MeTpudeckas popmya.

SBnenus mepenoca B razax. Jdud¢ysus. TerumonpoBogHocTh. BsizkocTs. MonekynspHo-
KMHETUYECKasi MHTEPIPETALMs SIBJICHUN NIEPEHOCA B rasax.

Peanbuble rasel. YpaBHeHue Ban—nep—Baanbsca. M3orepmsl raza Ban-nep-Baanbsca u pe-
anpHOro rasa. Kputuueckoe cocrosinue. @a3oBble NEPEXOBbL.

TBepaoe cocrosiHue BeniecTBa. Kpucrammmaeckue u aMopgHbIe Tena, TalbHAN U OJIMKHUN
nopsinok. Kpucramnuueckas pemerka u 6a3uc. JjaeMeHTapHas sueiika, ee napameTpsl. Tu-
bl KPUCTAJIJIOB B 3aBUCUMOCTH OT BHJA YACTHUI] B y3JlaX PEIIETKH U UX B3aUMOJICHCTBUI.
Peanbubie kpuctamibl. JKuakue KpucTasibl.

TepMoauHaMuyeckas cUCTEMA, IapaMeTpbl COCTOSIHUS, TEPMOJAMHAMUYECKOE PaBHOBECHE.
BuyTpennssa sHeprus cuctemsl. [leppoe Havaio TepMOJMHAMUKH.

[Mukmuyeckue mnpoueccsl. Pabora nukina. O6paTuMble 1 HeoOpaTUMBbIE MpoIecchl. Terio-
BbIe MamuHbl. KT/ TennoBoi MaliiHbL.

[uxn Kapuo. KIIJ] nmukna Kapuo mis naeansHoro raza. Odpatumocts mukina Kapao. Bro-
pO€ Hauajgo TEPMOAMHAMUKH.

DOHTpONHS UACATHHOTO ra3a. JHTPONHS Kak (YHKIHS COCTOSHUS, €€ CTAaTUCTUYECKOE TOJI-
koBaHue. ®opmyna bonapimana.

CBoiicTBa 3JIEKTPUUYECKOTO 3apsaia. DiaeMeHTapHbli 3apsan. Toueunsiii 3apsaa. 3akon Kymo-
Ha.

DJeKkTpudeckoe mosie B Bakyyme. HampsokeHHOCTh anekTpuueckoro mouisi. I'paduueckoe
n300pakeHue aekTpudeckux mosier. [Ipunnmn cyneprosunmu mosieid. Teopema [Maycca
AT DJICKTPOCTATUYICCKOI'O MOJIA.

PaGora cui1 anektpocratudeckoro moss. [lorenuan. Teopema o nupKynsuun Bekropa £ .
[ToTeHManbHBIM XapakTep SJIEKTPOCTATHUECKOTO MOJIA. DKBUIOTCHIHAIbHBIC JUHUU U
noBepXHOCTU. CBs3b MOTEHIIMAA U HAPSHKEHHOCTH 3JIE€KTPUUYECKOTO MOJIA.
Knaccudukanus Bemectsa (IPOBOJHHUKH, MOIYTPOBOAHUKH, TUAICKTPUKH). [IpoBOAHUKH
B DJIEKTPUYECKOM MOJE€. DJNEKTPOCTATHUYECKas 3aluTa. DJIEKTPOEMKOCTh YEIWHEHHOIO
MPOBOJIHUKA.

KonpeHcaTop, 37leKTpOEMKOCTh KOHJIEHCATOpa, COEAMHEHUE KOHAEHCATOPOB. ODHEPrus
YEAMHEHHOTO IIPOBOJAHMKA M KOHJEHCATOpa. DHEPrusl U IJIOTHOCTh YHEPTHH 3JIEKTPOCTa-
TUYECKOTO MOJIS.

JvsnexkTpuku B asekTpudeckoM mode. Ilonspuzanus TudIeKTPUKOB. DIEKTPUUECKUM 1H-
noJsib. Bexktop nonsipuzaunu. Buabl AM3IEKTPUKOB M MEXAHU3MBI UX MOJISIPU3ALUN.
DNEeKTPUUECKUN TOK, YCIOBHUS €ro CYLIECTBOBaHHUS M XapaKTepUCTUKH. CTOPOHHUE CHUIIBI.
DIIEKTPOABMKYILAsL CUJIA U HAIIPSKEHUE.

3akoH OMa AJi1 OJTHOPOJHOIO M HEOAHOPOJHOTO Y4acTKa LEMU MOCTOSHHOIO TOKa. 3aKOH
Owma B muddepennuanpHoi Gopme.

ConpoTuBieHre IPOBOJAHUKOB U MX COEAUHEHHE. 3aBUCUMOCTh COIPOTUBIICHUS METAJIJIOB
OT TeMneparypsl. SIBIeHNE CBEPXITPOBOIUMOCTH.

PaGota 1 MOIIHOCTE B LI€TIM TOCTOSIHHOTO ToKa. 3akoH Jlkoyns-JIeHna B HHTErpaabHOU U
nuddepennmanbaon Gopme. Kimaccuueckas Teopusi JIEKTPOIIPOBOIHOCTH MeTalioB Jlpy-
ne-Jlopenna.

30HHAasI TEOpUS TBEPABIX Te. 30HHBIE TUATPAMMBI TIPOBOJHUKOB, MMOJYTPOBOAHNUKOB H JH-
ANEKTPUKOB. DIEKTPONPOBOJHOCTh METAIIOB U TOJYIIPOBOHUKOB.

JlelicTBHE IIEKTPUYECKOr0 U MAarHUTHOTO TOJSl HA JBWXKYIIMNCA 3apsa. MarHuTtHasi cuiia
Jlopenua u ee cBoiictBa. 3akoH buo-Casapa-Jlamnaca.

3akoH Amrnepa. BzaumoaeiicTBrue napaieabHbIX TOKOB.

Pabora mo mepeMenieHn0 MPOBOJIHMUKA C TOKOM B MAarHUTHOM moJjie. OCHOBHBIE 3aKOHBI

MarHHTHOTO TOJI B BakyyMe: Teopema ['aycca, TeopemMa 0 HUPKyJIauuu Bektopa B . Bux-
PEBOI XapaKTep MarHUTHOTO IOJIS.
MarnutHoe nosie B Benjectse. HamarnmdeHHocTs. HAYKINSA M HANPSKEHHOCTh MarHUT-



HOTO 1oJIs. MarHUTHAsI TPOHUIIAEMOCTh U MAarHUTHAS! BOCTIPUUMYHBOCTb.

40 Bwunbl marHeTukoB. CBOWCTBA MAMarHeTUKOB M TMapamarHeTukoB. CBoiicTBa (heppomar-
HETUKOB. MaruuTHbIi rucrepesuc. Touka Kropu.

41 SIBrneHue >AEKTPOMArHUTHOW MHAYKINHU, 3aKoH Dapanes. [Tpasuio Jlenna.

42 WHAaykTUBHOCTH KOHTypa. CamomHAyKunus. B3auMHas WHAyKOHs. DHEPrus U IUIOTHOCTH
SHEPTUU MarHUTHOTO TIOJIS.

43 DneKkTpuvecKHil KoyieOaTeNbHBIN KOHTYp, ypaBHEHHE KojebareiapbHoro koHtypa. Co0-
cTBeHHbIe Kosebanus. ®opmyrna Tomcona.

44  3aryxaromye U BbIHY)XKJICHHBIE KOJICOaHUs B 3JEKTPUUIECKOM KOHTYpe. Pe3oHanc Hampsixe-
HUU U TOKOB.

45 IlepemeHHBIN TOK, MTHOBEHHOE, JIEHCTBYIOIIEE 3HAUEHUE TOKa, HanpskeHus. ConpoTusiie-
HUE, EMKOCTb U HWHAYKTHBHOCThH B LIEMIU MEPEMEHHOro Toka. 3akoH Oma Ui 1enu nepe-
MEHHOTO TOKa.

46 Pabota u MOITHOCTH MEPEMEHHOTO TOKa. 3akoH JIxoyis-JIlenna. Koadduuent momuocTy.

3a}IaHI/Iﬂ AJIA IIPOBEACHHUS 3a4€Ta
1. ABTroMOOUIIB IpOEXall TPETh IyTH CO CKOPOCThIO v1 = 60 kM/4. Jlanee Y4 ocTaBierocs Bpe-
MEHH OH €XaJl CO CKOpOCThio 02= 50 KM/4, a 3aTeM JBUTAJICA CO CKOPOCTHIO 03= 90 KM/y.
Haiitu cpeaHioro CKOpOCTh < 0> aBTOMOOWJIS Ha BCEM ITYTH.
2. MarepuanbHas TOYKa JBHKETCSA B INIOCKOCTH Xy COINIACHO ypaBHeHHsM X = A1+Bit+Cit? n y
= Ax+ Bot + +Cat?, rne Bi=7m/c, C1 = -2 m/c?, Ba= -1m/c, C2=0,2 m/c?. Onpenenurs MOLYIIH
CKOPOCTH M YCKOPEHHUSI TOYKA B MOMEHT BpeMeHH 11 = 5c.
3. Teno 6pomieno noa yrioM a = 30° kK rOpH30HTY ¢ HauajabHOU ckopocThio o= 20 M/c. [Ipene-
Operast COIPOTUBJIEHUEM BO3]lyXa, ONPENEIUTh CKOPOCTh TEJla, HOPMAJbHYIO U TaHT€HLUAJb-
HYIO COCTaBIISIIONINE YCKOPEHHS M paJlyC KPUBH3HBI TpaekTopuu depe3 Bpems ti1 = 0,5 ¢ moce
Hauaia ABkeHus. HailiTu ypaBHeHUe TpaeKTOpUU JBHKEHUS Tela.
4. bapaban cenapaTtopa pamuycom R = 0,25 M Bpamaercs 1o 3akony g=A+Bt+Ct3, rne 4 = 2,5
pan, B = 0,8 pan/c; C = 0,15 pan/c®. Onpenennts TAHTEHIMATBHOE dr, HOPMAIBHOE @n U TIOTHOE
a yCKOPEeHHUs TOYEeK Ha MoBepXHOCTH OapabaHa B MOMeHT Bpemenu t = 10 c.
5. CMech CBUHIIOBBIX APOOMHOK ¢ quametpamu 01 = 1 MM u d2 = 3 MM omycTHIIH B OaK ¢ TJHIle-
puHOM BBICOTOM h = 1 M. HackoibKko 1m03Xke ynaayT Ha JHO APOOHMHKH MEHBIIETO AUaMETpa 1o
CpaBHEHHIO ¢ JIpoOMHKaMu Oonbiero nuamerpa? JlmHamuueckas BA3KOCTh riuuepuna n = 1,47
ITac.
6. OnpenenuTh CKOPOCTH U MYJIH, €CITH OTKIOHEHHE OT MUIIICHHU MPH CTPENh0e BJIIOJIb MEPHUIHA-
Ha cocTaBisieT 6,2 ¢cM BIpaBo OT IeHTpa. PaccTtosaue mo mumenn S = 900 M, cTtpenbba mpouns-
BoauTCcs Ha mupoTe ¢ =54°. CKOpOCTH Iy CUMTATh HOCTOSHHOM.
7. Ilynsa maccoii 9 r, nersmiasi TOpU30HTAIBHO cO cKOpocThio 600 M/c, mpoOUBaeT BUCIIINUNA Ha
HUTH Opycok Maccoit 140 r, BcaeaCTBHE YEro CKOPOCTh IMyJH YMEHbBLIAETCS B MOJTOpA pasa.
OnpenenuTb KOJIMYECTBO TEIJIOTHI, BHIACIUBLIEECS MPU Yape.
8. lap u cdepa 0MMHAKOBOTO paJlyca U MAacChl CKATHIBAIOTCS TI0 HAKJIOHHOW TUIOCKOCTH C OJIH-
HaKOBOH BBICOTHL. CKOPOCTH Kakoro tejia 0yJeT 6oblie B KOHIIE ITyTH U BO CKOJIBKO pa3?
9. CranpHoii mapuk Maccoii M = 20 T MoyiokeH Ha MpYXUHHBIE Bechl Maccoir M = 40 r. Ilpu
9TOM Yallka BECOB OTKJIOHWIACh Ha Xo = 3 cMm. OmpeaenuTs MakCUMalbHOE MOKa3aHHE BECOB,
€CITM IIapuK OpOCUTH Ha BEChl 0€3 HaYaJIbHOM CKOPOCTH ¢ BhICOTHI h = 40 cM 1 mocie yaapa oH
HOANPBITHYJ Ha BEICOTY h1= 17 cM. Y aap cuutath aOCOJIFOTHO YyIIPYTUM.
10. B ane cocynma umeercs otBepctue auamerpom di. B cocynme Boma moaiepkuBaeTcs Ha Mo-
cTostHHOM ypoBHe h. Cuuras, 4T0o CTpysi He pa30pbI3rUBacTCs U NpeHeOperas CUIaMHu TPSHHUS B
YKUIKOCTH, OTPEICITUTh TUaMETP CTPYH, BBITEKAMOIICH U3 cocyaa, Ha pacctosauu hi= 2h ot ero
JTHA.
11.3aBpems t=1 4 uepe3 TpyOy auamerpom d = 40 cM npokaumBaeTcs ra3 Mmaccoi m = 15 kr.



Junamuueckas Bsa3kocTh raza 1 = 10 Ila c. Ecau 3a xapakTepHblil pa3Mep NPUHATH JHAMETP
TpyOBl, TO KpUTHYECKOE 3HaueHue uucina PeliHonmpaca Rexp A8 JaMUHApHOIrO TEUEHUs rasa
paBHa 2000. Onpenenure xapakTep TEUCHHS Tra3a.

12. HauanbHas ¢a3a rapMmoHuyeckoro konedbanus pasna 0. [Ipu cmemmenuu x1 = 2,4 cM 0T 110-
JIOKEHUST PABHOBECHS Tela Maccoit 50 r CKOpoCTh Tena v1 =3 cM/C, a IPH CMEIIECHUH X2 = 2,8 cM
€ro CKopocTh 01=2 cm/c. HaiiTu aMIIuTyy U nepuoj 3Toro kojaebaHus, a TakKe MOJHYI0 MeXa-
HUYECKYIO SHEPTHUIO.

13. DHeprust 3aTyXaronmx KojJeOaH!i MasTHUKA, TPOUCXOSIINX B HEKOTOPOH cpelie 3a BpeMst

t = 1,5 muH, ymensmmiace B N = 75 pa3. Onpenaenuts KO3QQPHUIUEHT CONPOTUBICHUS I Cpebl,
eciu Macca M masiTHUKa paBHa 200 r.

14. Cocyn pa3zgeneH neperopojkaMmu Ha TPU 4acTh, 00beMbl KOTOPBIX paBHbI V1, V2, V3 U B KO-
TOPBIX HAaXOJATCS Ia3bl IPU AABJICHUSAX p1, p2 U p3 COOTBETCTBEHHO. Kakoe naBieHME B coCy-
JIe YCTaHOBUTCS MOCJE yAaJleHUsl MEePeropojoK, €ciau TeMIlepaTrypa IpH 3TOM OcTajach HEU3-
MEHHOM?

15. bapomeTp B kaOuHe NETSIIETO BepToieTa nokaspiBaet AasineHue p = 90 klla. Ha kakoii BbI-
COTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOW IUIOMIaKe OapoMeTp MOKa3bIBall JaBjieHue po = 1 atm?
CuuraTh, 4TO TeMiepaTypa Bo3ayxa pasHa 17 °C u He u3MeHseTCA C BBICOTOIA.

16. Kucnopon, 3anumMaBimii o0beM V1= 1 1 npu gaBnenuu p1= 12 atM, agunabaTHYECKH
pacmupmiics a0 oobema V2 = 10 1. Onpenenuts paboTy A paciiupeHus rasa.

17. Azor, 3anumaBimii 06beM Vi = 1 11 mox AaBieHneM p1 = 2 aTM, pacIIupuiics 10 o0bema

V2 =28 1. Onpenenuts pabOTy pacUIMpEHH Ta3a, €CJIU PacIIupeHne UuaeT 1) n30X0pUUIeCcKH;

2) uzorepMuueckd; 3) uzodapuuecku; 4) aguadbarao. Kak cooTHOCSTCS 3TH paboThI?

18. Haiitu usmenenue suatponuu npu Harpeanuu 100 r ozs ot 0 g0 100° C u mocnenyromem
IPEBpaLIEHUH BObI B IIap TOM e TeMIlepaTyphl.

19. Onpenenutsd ynciao N aTOMOB, IPUXOASIIUXCS HA OJIHY JIEMEHTAPHYIO SUEHKY, TepBOe KO-
OpAVHALIMOHHOE YMCIIO0 N1 (YUCIIO OJIMKANIINX aTOMOB) M paauyc I1 MepBOM KOOPAMHALIMOHHON
chepsnl (paccTostHUE MEXITY OMIDKAWIIAMKU aToMaMu) A pemeTok co crpykrypamu [1K, OLIK,
'K, BLIK.

20. AnnotporiHas MoauduKaIus o-xene3a umeet cTpykTypy OLIK ¢ mocTostHHOM permeTku ai=
=2,86 A, y-xenesa — ctpykrypy I'LIK ¢ a2 = 3,56 A. Onpenenurs oTHOCUTENBLHOE M3MEHEHHE
IUIOTHOCTH KeJie3a MPH MePEX0/ie €ro U3 a- B Y-MOIUPHUKAIHIO.

21. JIBa mapuKa OJMHAKOBBIX PaJNyca U MacChl ITOJIBEIICHBI HA HUTSAX OJWMHAKOBOH JIJTMHBI TaK,
YTO WX MOBEPXHOCTH comnpukacaroTcs. [locne coobmienus maprukam oguHakoBoro 3apsaga q = 0,4
MKKJT OHM OTTONKHYJIHCEH APYT OT ApyTra M pasomumchk Ha yroi 2a = 60°, Haiitu maccy kaxoro
[IaprKa, €CIIM PACCTOSHHE OT IIEHTpa mapukoB 10 Touku moaseca | = 20 cm. Kakosa momkHa
OBITH TUIOTHOCTh MaTepHaja IIapuKOB, YTOOBI MPH MOMEIIEHUH UX B KEPOCHH C IJIOTHOCTHIO

Px=0,8 r/cM® ¥ OTHOCHTENBHOM AMIIEKTPUUECKOH MPOHUIIAEMOCTBIO & = 2 YTIIBI PACXOKICHHUS

HUTEN HEe N3MEHWIINCH?

22. JIBa 0TMHAKOBBIX 0 BeMMunHEe (1= (2= 2 HKJI ¥ IPOTHBOIOJIOKHBIX IO 3HAKY 3apsia pac-
MoJIOkeHBI Ha paccTosiHUU 20 cM. HailTu Hanps)KeHHOCTh JIEKTPUUYECKOTO MOJIs B TOUKE, HAXO0-
JIAILIENCS Ha pacCTOSAHMM 1 = 15 ¢cM oT mepBoro u 2 = 10 cm oT BTOpOro 3apsa.

23. BoceMmb 3apshKeHHBIX BOJSHBIX Kamenb paauycoM I= 1 mm u 3apsaom ( = 0,1 uKn kaxnas
CJIMBAIOTCS B OJIHY OOIIyI0 BOJSHYIO Karuro. Haiitu moTeHmman O0ibIIoi Karum 1 ee ToBepX-
HOCTHYIO TUIOTHOCTb 3apsija.

24. Mexay TuiacTHHAMU TUIOCKOTO KOHJIEHCATOpPa, 3apsHKEHHOTO JI0 pa3HOCTH MoTeHnuanos U =
=600 B, HaxoasTcsa ABa CJOS JUAJIEKTPUKOB: CTEKJIA C AUAJICKTPUUECKON MPOHUIIAEMOCTBIO &1 =
= 7 tonmuHO# 01 = 7 MM 1 300HHTA C AUIIECKTPUICCKON POHUIIAEMOCTBIO £2 = 3 TOMIUHON O2=
= 3 mm. ITnomans Kaxaoii mIacTHHB KoHAeHcaTopa S = 200 cm?. Haiftu: 1) 51eKTpoeMKOCTh



KOHJIEHCATOPAa; 2) UHAYKIHUIO 3JIEKTPUUECKOTO 10JIs1; 3) HANPSHKEHHOCTh 3JIEKTPUUECKOI0 MOJIs U
najieHue MOTEHINAIA B KAXJI0M CJIO€.

25. KonneHncaTop eMKOCThIO 3 107 ® 6b11 3apsKeH 10 pasHoctu noteHuuainos 40 B. [Tocne ot-
KITFOYEHHS OT UCTOYHHMKA TOKAa KOHJEHCATOP OBbLI COCIMHEH MapajlieIbHO C APYTUM KOHACHCA-
TopoM eMKocThIo 5°107 ®. Kakoe KOJNMYECTBO SHEPIHH MEPBOr0 KOHIECHCATOPA U3PACXOILyeTCs
Ha 00pa30BaHME UCKPBI B MOMEHT NMPUCOCTUHEHHS BTOPOTO KOHAEHcaTopa?

26. OnpeaenuTh CPEIHIOI0 CKOPOCTh YITOPSIOYSHHOTO JIBHYKEHUS 3JISKTPOHOB B METHOM TIPO-
BOJIHUKE TIpU cuiie Toka B HeM 10 A u cedyeHuu npoBoaHUKA 1 MM, [IpuHSATE, 4TO HA KaXKIIbIH
aTOM MEIH MPUXOJUTCS 10 ABA JIEKTPOHA MTPOBOJIUMOCTH.

27. HarpeBartemnb 3JIEKTPUYECKOT0 YaifHHKA HMEET JBE CeKIUH. [Ipy BKIFOUCHUH OJTHOM M3 HUX
BOJla B YalHUKE 3aKUIUT 4yepe3 15 MUHYT, Npu BKIOYEHUU ApYroil — uepe3 Bpems: 30 MUHYT.
Uepes kakoe BpeMsl 3aKHIAT BOJa B YalTHHUKE, €CJIM BKJIIFOYUTh 00€ CEKIUH 1) MmociieJoBaTeIbHO;
2) mapauienbHO?

28. Toxk B mpoBoaHuke conpotuBiernrneM R = 100 Om paBHOMepHO HapacTaeT ot lo = 0 10 Imax =
=10 A B Teuenue Bpemenu 7 = 30 c. UeMy paBHO KOJIHYECTBO TEIUIOTH Q, BBIIEIMBIIEECS 32 ITO
BpeMsl B IIPOBOJIHUKE?

29. Ot ucrounwka ¢ HanpspkenreMm 100 kB tpebyercs nepenars Ha paccrostaue | = 5 kM morir-
HocTh P =5000 xBt. lonnyctumast motepst Hanpspkenust B npoBoaax AU =1 %. Paccuurars mu-
HUMAJIBHOE CEYCHHE S MEIHOTO TPOBOJA, MPHUTOAHOTO JIJIS ATOM IENH. Y AeIbHOE COIPOTHB-
nenue meau p = 0,017-10% Om-cm.

30. IIpoTOH U 31EKTPOH, YCKOPEHHBIE OJJUHAKOBOM Pa3HOCTHIO MOTEHIINANIOB, BIETAIOT B OJTHO-
poaHOE MarHuTHOE mose. Bo CkombKo pa3 paguyc KpUBU3HBI K1 TPACKTOPUU MPOTOHA OOJIBIIE
paauyca KpUBU3HBI K2 TPACKTOPHUH JIEKTPOHA?

31. Tox /=20 A, mpoTekas 110 KOJIbIy U3 MEIHON IIPOBOJIOKHU ceueHreMm S= 1,0 MM?, co371aeT B
LHEHTPE KOJIblIa MHIYKLIUIO MarHuTHoro nosst B = 0,2 mTin. Kakas pa3HOCTh MOTEHLIUATIOB MPHU-
JI0’K€HA K KOHIIaM TTPOBOJIOKH, 00pa3yromien KoabIio?

32. ITo mpsiMOMY TOPHU30HTAJILHO PACIIOI0KEHHOMY MPOBOY mpomyckaroT Tok l1 =10 A. Tlox
HUM Ha paccTosiHuu R = 1,5 cM HaxoAuTCs MapasuiebHbIA €My aTlOMUHUEBBIA MPOBOJI, MO KO-
TOpoMy mpomyckarT Tok |2 = 1,5 A. Onpenenutb, Kakoi J0JDKHA OBITH TUIONIAAb ITOMEPEIHOTO
CEYCHUS ATIOMUHHEBOTO MPOBOJA, YTOOBI OH YIEp>KUBaJCS He3aKperieHHbIM. [ITOTHOCTE amo-
MuHES p = 2,7 r/em®.

33. Karymka gmunoit | = 20 cm umeer N= 400 BuTkoB. [110111a16 MTOIIEPEYHOTO CEUEHHUS KATYIII-
ku S = 9 cm2. Haiitu unaykTuBHOCTh L1 karymku. KakoBa Oyner MHIYKTHBHOCTh L2 kaTymiku,
€CJIM BHYTPh KaTYIIKH BBEJICH JKEJIE3HBIA cepJieYHNK? MarHutHasi IpOHUIIAEMOCTh MaTepHasia
cepreunnka y = 400. Onpenenuts sHeprut0 Wm MarHuTHOTO MOJISI B KaTyIike Mpu Toke | =2 A
B 000MX CiTydasiX.

34. Karymka umeet uHIykTHBHOCTH L = 0,144 't u conporusnerne R =10 Om. Yepes kakoe
BpeMs t mocie BKIIOUEHHUS B KaTYIIKE MOTEYET TOK, paBHBIN MMOJOBUHE YCTaHOBUBILIETOCS ?

35. B niens nmepemMeHHOro ToKa HampspkeHueM U BKITFOUEHBI MOCIeI0BaTeNIbHO eMKOCTh C, Co-
npotuBienne R u umuayktuBHOCTh L. Haiitm Hampsbkenme U, eciii M3BECTHO, YTO TajieHUE
HanpspKeHus: Ha KoHaeHcaTope paBHo Uc = 20 B, Ha unayktusHoctu UL = 2 UC, Ha compoTus-
neann Ur = 2 U.. Haiitu yron caBura a3 Mexy TOKOM U HallPSDKEHHEM.

Bonipocsl Kk 3aueTty (3-ii cemecTp)

1  Buxpesoe anexktpuueckoe nojue. Tok cmemenus. [lonHas cucrtema ypaBHeHuit MakcBeiia
JUTSL 3JIEKTPOMArHUTHOTO 1oJIsl. MaTepuanbHble ypaBHEHUS.

2 OTKpBITHIHA KOeOaTeIbHbIN KOHTYP U ero usinydenue. CBOOOJHOE 3JIEKTPOMAarHUTHOE T0JIe
W €ro CyIIeCTBOBaHWE B BHJIEC 3JIeKTpoMarHuTHOW BoiHBI (OMB). Ilnockas DMB u ee
ypaBHeHue. [lonepeunocts OMB. Dneprust u norok sHepruu, Bektop lloitnTrnra. lkana



AJIEKTPOMATrHUTHBIX BOJIH.

3  T'eomerpudyeckas OonTHKa KaK NMpeNeTbHBIN ciiy4ail BoJHOBOM onTuku. [Ipunnun depma.
3akoHbl reomeTpuueckoit ontuku. [loaHOe BHYyTpeHHEe oTpaxkeHue. BonokoHHas onTuka.

4 CsetoBble BoaHbI. MHTEpdepennms cBeToBbix BoaH. KorepentHocts. HTEphepeHInonHas
cxema lOnra. MHTEepdepeHnrs nmpu OTpakeHWU OT TOHKHUX IIacTHHOK. MHTepdhepomerp
MaiikenbcoHa.

5 udpaxkuusa ceera. Ilpunmun [roiirenca-®penens. dudpaxmus Openens. 3oHHas 1U1a-
ctuHka. J{udpakuus @paynrodepa. AudpakironHas pemieTka.

6  Jdudpaknus peHTTeHOBCKUX JIydel Ha MPOCTPAHCTBEHHBIX KPHUCTAUIMYECKUX PEIIeTKAX,
dbopmyna Bynsda—bparra.

7 EcrecTBeHHBIN W MOJSpU30BaHHBINA cBeT. Buabl nmonsipuzauuu ceera. [lomsipuzaropsl. 3a-
KOH Mautoca.

8 Tlomspuzanus cBera IMpH OTPAXKEHUH OT AMAICKTPHKOB, 3aKOH bproctepa. Ilomspusamus
CBETA [P ABOMHOM JIy4enpeaoMIICHUU. [IuXpous3m.

9  TemnoBoe u3nydeHHEe M €ro 3akoHbl. [umoresa [lmaHka ¥ MOHATHE O CBETOBOM KBAHTE.
®opwmyna [Tnanka. @otonsl u ux cBoiicTBa. JaBinenue cera. Ipdexr Komnrona. doto-
AIIEKTPUUYECKHI FPPEKT.

10 BouHoBBIE cBoMicTBa MuUKpodactuil. | umoresa ae bpoiutss. CooTHOIIEHHE HEONPeaeIeHHO-
creii I'eiizenOepra. BoiaHoBas Gpynkuus u ee pusnyeckuit cmpici. Ypasaenue lllpeaunre-
pa.

11 Mogens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o-dactuil. SaepHas Moaenb
aroMma. [Tocrynater bopa.

12 CnoHTaHHOE W BBIHYXICHHOE U3IyueHUE. Y CHIICHUE CBETAa MPU MPOXOKICHUH Yepe3 WH-
BEPCHO 3acesieHHyo cpeny. OO0mias cxema ONTHYecKOoro KBaHTOBOro reneparopa. CBoiicTBa
Ja3epHoro usnyuyeHus. [Ipumenenue nazepos.

13 HyxknonHast Mogensb sinpa. [IpoTOHBI M HEUTPOHBL. 3apsi U MacCOBOE YHCIIO siapa. M30Tombl
1 n300apel. Macca 1 dHeprust cBsi3u sapa. SaepHbie CUIbL.

14 PagmoaktrBHOCTE. OCHOBHOM 3aKOH PaMOaKTHBHOIO pacmajua. o-, 5, yusinydenue. Ilpa-
BUJIA CMELICHUSI.

3az[amm AJIA IIPOBEACHHUSA 3a4€Ta
1. Tlnockas >neKTpOMArHUTHAsl BOJIHA PACTIPOCTPAHSIETCS B OAHOPOJAHON M3O0TPOITHOM cpefie C
JTURJIEKTPUUECKON POHUIIAEMOCThI0 ¢ =2 U u = 1. AMIUIMTYyAa HampsDKEHHOCTH AJIEKTpUYe-
ckoro mosst BoiHbl Em=12 B/mM. Onpenenuts (pa3oByr0 CKOpOCTb BOJHBI M aMIUIUTYy HaIps-
KEHHOCTU MarHUTHOTO T10JIsI BOJIHBI.
2. B BakyyMe BZIOJIb OCH X PacIpOCTpaHAETCA IJIOCKasl 3JIEKTPOMAarHUTHAsi BojHA. MIHTeHCHB-
HOCTb BOJIHBI, T.€. CPEIHSAS DHEPrus, NPOXOJIlas yepe3 €AMHMIY NOBEPXHOCTH 3a EOUHMILY
BpemenH, coctapiseT 21,2 MkB1/M?. OnpeenuTs aMIIUTYTy HANPSKEHHOCTH YJIEKTPHIECKOTO
I10JIS1 BOJIHBI.
3. Ilpu nmepexone AIEKTPOMarHUTHOW BOJIHBI U3 HEMarHUTHOM CpeNbl ¢ JUAJIEKTPUUECKON Ipo-
HUI[AEMOCTBIO € = 4 B BaKyyM JUIMHA BOJHBI yBenuumiach Ha AA= 50 HM. OmnpenenauTb 4acToTy
BOJIHBI.
4. JIyd cBeTa majiaeT Ha MIIOCKONAPAIIETbHYIO CTEKIISHHYIO TacTHHKY (N = 1,5) mox yriaom 45°.
Onpenenure TONUKHY IJIACTUHKH, €CJIM BBIIIEAIMNN U3 IUIACTUHKYU JIy4 CMEIIEH OTHOCUTEIBHO
najarolero gyya Ha 1,5 cm.
5. Onpenenure r1yOnMHYy, HA KOTOPOM KaXKETCS PACIOI0OKEHHOW MOHETA, Jiexalas Ha JHe Oac-
ceifHa ry6uHoOl h = 1,5 M, eciu yron MeskIy Jdy4oM 3peHHs M BepTuKaibio cOcTtapiser 30°,
[Tokazarens npenomieHus Boas N = 1,33,
6. Ha crakaH, HarmOJTHEHHBIA BOJIOM, IMOJIOKEHA CTEKJISTHHAS TutacTHHKA. 1o KakuM yriom J1oii-
JKEH IaJjaTh Ha IUIACTUHKY JIy4 CBETa, YTOObI OT MOBEPXHOCTHU pa3jieia BOAa-CTEKIO IPOU30LLIO
HOJIHOE BHyTpeHHee oTpakeHue? [lokazaTens npenomienus crekna N1 =1,5.



7. JIyu cBeTa BBIXOJUT U3 CKUNMAApa B BO3ayX. [IpenenpHplil yroi noJHOro BHYTPEHHETO OTpa-
JKEHHS IS 3TOTO Jyda paBeH 3 = 42°23. HaiiTu cKopocTh U PAcIpOCTPAHEHHUs CBETA B CKHIIH-
nape.

8. Ha paccrositnuu a = 15 cM ot paccemnBarorieit 1uH3bI u3 crekia (N = 1,5) ¢ pokycHbIM paccTo-
saueM f = 30 oM, HaxonsIIeiics B BO3MyXe, MEPICHIUKYISIPHO INIABHON ONTHYECKO OCH Haxo-
JUTCs peaMeT Beicotor  h = 9 cm. Onpenenure: 1) paccrosiHue b n300paxeHust OT JUH3BIL; 2)
BbicoTy H m3obpaxenus. 3) Kak m3amenurcs (poKycHOE pacCTOSHHUE paccCMaTpUBaeMOMN JIMH3bI
IpY MOMEILEHUH JHMH3bI B ropundHoe Maciio (Ni= 1,6)? Cpezapl no 006e CTOPOHBI JIUH3bI OJUHA-
KOBBI.

9. Ilpenmer pacmoyniokeH Ha pacctossHuM l1= 25 cM mepen nepennum GokycoMm coOuparoiei
auH3bl. M300paxkeHue npeamera HaXOAUTCS Ha paccTosiHUU l2= 36 cM 3a 3aaHUM (POKYCOM.
Omnpenenute hokycHoe paccTosiuue f IMH3BI, ee ONTHYeCKyIO0 crily @, a Takke JIMHEeiHoe (Tore-
peuHoe) yBenuuenue [ .

10. M3 ToHKOH IUIOCKOIApA/UICTbHON CTEKISHHON IUTACTMHKW HW3TOTOBJICHBI
Tpu uH3bl. POKYCHOE PACCTOSIHYE JIMH3 1 U 2, CII0KEHHBIX BMECTe, PaBHO - T
doxycHoe paccrosiHue nuH3 2 U 3 paBHO - . Onpenenute GOKycHOE paccTo-
STHUE KaXKI0M U3 JTUH3.

]

11. Ha sxpane HaOmogaercs MHTEp(EepeHIMOHHAs KapTUHA B pe3yJIbTaTe HAJOKEHUs JIydel OT
JIBYX KOT€pPeHTHBIX UCTOYHUKOB (A= 500 HM). Ha myTn ogHOro M3 jnyded nepneHIUKyJISIPHO
€My TOMECTHJIM CTEKJSIHHYIO MacTHHKY (N = 1,6) tommmuoit d = 5 mxMm. Onpenenute, Ha
CKOJIBKO I10JIOC CMECTUTCS IIPU ITOM UHTEp(PEepEeHIIMOHHAs KapTHHA.

12. Jlna n3MepeHus mnokasaTesns IPeIOMIICHUSI aMMHaKa B OJJHO U3 Ijied uHTeppepomerpa Maii-
KEJIbCOHA MIOMEIIEHA 3aKpbITasi ¢ 00EUX CTOPOH OTKauyaHHAas /10 BHICOKOTO BaKyyMa CTEKJISHHas
TpyOka jmuHo | =15 cm. [lpu 3amomHeHNH TPyOKH aMMUAKOM MHTep(EpeHIIMOHHAS KapTHHA
JUTSL ITUHBI BOTHBI A = 589 HM cMmecTriack Ha AM = 192 monockl. OnpepenuTe moka3aTellb mpe-
JIOMJICHUS] aMMHAKa.

13. Ha niockonapajijiensHyo Ipo3payHylo IUIACTUHKY C ITOKa3aTesneM mpenomiieHus N = 1,5 mox
yriom o = 30° magaeT mapannenbHEI Mydok Gemoro cera. OmpesenuTe, NPU KaKOH HAHMMEHb-
el TONIMHE TUIACTUHKU 3€pKajbHO OTPa)XEHHBIH CBET Hambosiee CUIbHO OKpPacuTCs B Kpac-
HbIi 1BeT (A = 670 HM).

14. Ha creknsiaHBIN KuH (N = 1,5) HOpManbHO MagaeT MOHOXpoMaTHueckuit cset (A = 698 Hm).
Onpenenure yron y Mexay NOBEPXHOCTSAMU KIIMHA, €CJIM PACCTOSHUE MEXY ABYMs COCEIHUMU
UHTEPPEPEHIIMOHHBIMI MUHUMYMaMH B OTPQ)KEHHOM CBETE PABHO 2 MM.

15. KorepeHTHbI€ JTyuH, JUIMHBI BOJIH KOTOPBIX B Bakyyme A, = 600 HM, IPUXOJAT B HEKOTOPYIO

TOYKY C TE€OMETPUUYECKOMN pazHOCThIO Xo11a A I = 1,2 mxkm. Onipeaenure, MaKCUMYM WJIM MUHU-
MyM HaOJIOIaeTCs B 9TOW TOYKE, €CJIU JIyYH MPOXOJIAT B BO3AyXe (MOKa3aTeb MpeIoMIIeHH N1
= 1), crekie (N2=1,75) u ckunuaape (N3= 1,5).

16. B ombrte FOHTa mienmm 0CBEMIAIOTCSI MOHOXPOMATHISCKUM CBETOM C JIOJUHOM BOJIHBI A = 600
HM, paccrosHue d Mexay mensMu paBHO 1 MM u paccrostHue | or meneit g0 skpana 1,2 m.
Omnpenenure: 1) nonoxeHue NepBoi TEMHON MOJIOCHL; 2) MOJIOKEHUE TPEThEN CBETIION MOJIO0CHI.
17. Ha myiockomnapauienbHy10 IMPO3padHyo IIACTHHKY € TTOKa3aTesieM npejaomiieHus N = 1,5 mox
yriom ¢ = 30° magaeT mapannenbHEI Mydok 6emoro ceeta. OnpeaenuTe, Ipy Kakoil HANMEHb-
HIeH TOJIIMHE TUIACTUHKH 3epKaIbHO OTPa)KEHHBIN CBET HanboJiee CUIIbHO OKPAaCUTCS B Kpac-
HbIi 11BeT (A = 670 HM).



18. Il;nockoBbIMyKJIast TMH3A € TIOKa3aTeIeM MpeIoMIICHUs N = o
=1,6 BBIMYKJION CTOPOHOM JICKUT HA CTEKJITHHOM TJIaCTUHKE.
Pannyc TpeTbero cBETIIOro KoJblla B OTPaXKEHHOM CBETe (A=
=0,600 mxm) paBen 0,9 mm. Onipenenure HOKYCHOE PaCCTOSHHE 4/ 4' ¢ ¢’
JIUH3BI.

19. OnpenenuTe MUHUMAIBHYIO TOJNIIUHY TPOCBETISIONICH ieHKH (N = 1,22) Ha JIMHE BOJIHBI

A =600 HM, eciii cBeT magaet Ha ctekio (Nc = 1,5 ) HopMaIbHO.

20. Ha skpaH ¢ KpyTJIbIM OTBEPCTHEM paguycoM I = 1,5 MM HOpMaJIBHO TaJaeT MapaylIeIbHbIH
y4OK MOHOXPOMATHYECKOTO CBETa ¢ JUIMHON BOJIHBI A = 0,5 MkM. Touka HaOIrOACHUS HAXO0-
JUTCS HA OCH OTBEepCTHs Ha pacctosiauu b = 1,5 M ot "Hero. Onpenenure: 1) uncio 30u Opene-
JI51, YKIIAABIBAIOLIUXCS B OTBEPCTUH; 2) TEMHOE WIJIM CBETJI0€ KOJIbIIO HAOII0JaeTCsl B LIGHTPE -
(bpakIIMOHHOI KapTHUHBI, €CIM B MeCTe HAOII0ICHHS ITOMEIICH SKpaH.

21. Tudpaxuus Openenst HaOromaeTcs Ha paccTossHuU 1,2 M OT ToueyHoro ucrounuka. [loce-
pearHe MEXy HCTOYHUKOM CBETa M 9KPaHOM HaXOJIUTCs auadparma ¢ KpyriibiM OTBEPCTHEM.
Onpenenuts JUIMHY BOJHBI IAJAIOIIETO CBETA, €CJIU AUAMETP OTBEPCTHUS, TP KOTOPOM LIEHTP
TU(PaKIMOHHBIX KOJIEIl Ha SKpaHe sABJsieTcsa Hanboliee TeMHbBIM, paBeH 1,2 mm. Haiitu pagmyce
UMEIOLINXCS Ha KpaHe JUPPAKIIMOHHBIX KOJIEL.

22. IlnacTiHKa KBapia ToiamuHod d = 2 MM, BbIpe3aHHAs MMEPICHINKY/ISAPHO ONTHYECKON OCH,
MOMeEIlleHa MEXIY ABYMsI CKpEIIeHHbBIMU HUKOJsMU. [IpeHeOperas morepsiMu cBeTa B HUKOJISX,
OIPEENINTh, BO CKOJIBKO Pa3 YMEHBIIUTCS MHTEHCUBHOCTH CBETA, IPOIMIEIIIETO0 3Ty CUCTEMY.
VY nenpHOE BpamieHue kBapua 15 rpag/mMm.

23. IlnacTuHKa kBapia ToiamuHod d = 2 MM, BbIpe3aHHAs MEPICHIUKYIISIPHO ONTHYECKON OCH,
MOMeEIIeHa MKy ABYMs CKpEIIeHHBIMU HUKOJsMU. [IpeHeOperas motepsiMu cBeTa B HUKOJISX,
OIPEENINTh, BO CKOJIBKO Pa3 YMEHBIIUTCS MHTEHCUBHOCTh CBETA, IPOMIECIIIETO 3Ty CUCTEMY.
Y aenbHOE BpaleHue kBapua 15 rpag/mm.

24. Sueiiky Keppa moMecTHIIN MKy CKpPEIIEHHBIMH TOISIPU3aTOPOM U aHAIM3aTopoM. Bekrop
E HanpsyKeHHOCTH DIEKTPHYECKOTO TIONS COCTaBNIseT yron o = 45° ¢ mIockocTsaME MpommycKa-
HUs (TJIABHBIMH TUIOCKOCTSAMHM) mojisipu3aTopoB. Kongencarop umeer mmHy |= 15 cM u 3amon-
HeH HUTpoOeH30moM, noctosiHHas Keppa xotoporo B = 2,2 1072 cm/B st ucnonssyemoii amu-
Hbl BOJIHBI M JaHHOW Temmeparypbl. OmnpenenuTh MHUHUMAaIbHOE 3HAYEHUE HANPSKEHHOCTH
IIEKTPUYECKOTO T0JISI B KOHJIEHCATOPE, PY KOTOPOW MHTEHCUBHOCTD CBETA 33 aHAIM3aTOPOM HE
OyZIeT 3aBUCETh OT IOBOPOTA aHAIIN3aTOPA.

25. Koapdumment nornomienns rpadura st MOHOXPOMATHIECKOTO CBETA ONPEICICHHON JTH-
Hbl BOJHEI o = 700 cM™t. OnipeienuTe TONIMHY 105 rpaduTa, BEI3BIBAIONIETO OCIa0NeHNe CBeTa
B 100 pas.

26. C KaKkol CKOPOCTBIO IOJKEH IBUTaThCS DJIEKTPOH, YTOOBI €r0 UMITYJIbC ObLIT PABEH UMITYJIb-
cy ¢oToHa ¢ JIMHOK BOHBI 520 HM?

27. Ilpu nepexoje IeKTpoHa U3 BO30YKIEHHOTO COCTOSIHUS B OCHOBHOE HCIyCKaeTcsl (POTOH ¢
JUIMHON BOJIHBI Amin = 121 M. OmpenenuTe M3MEHEHHE MOMEHTa MMITYJIbCa AJIEKTPOHA MpHU
3TOM.

28. Omnpexnenurte UIMHY BOJIHBI ¢ Bpoiins anekTpoHOB, OGOMOapAMpYIOIUX aHOA PEHTTEHOB-
CKO# TpyOKH, ecIi KOPOTKOBOJIHOBAs TPaHUIla CIUIOIIHOTO PEHTI€HOBCKOTO CIIEKTpa A = 2 HM.
29. OnpenenuTts SHEPTUIO & Maccy M U UMIyIsC P GOTOHA, KOTOPOMY COOTBETCTBYET AJIMHA
BOJIHBI A = 380 HM ((uoneroBas rpaHUIIa BUAUMOTO CIIEKTPA).



30. DyeKTpOHHBIN My4OK YCKOPSIETCS B AJIEKTPOHHO-JIyUEBOM TPyOKe pa3HOCTHIO MOTEHIIMATIOB
U = 0,5 xB. [Ipunumas, 4to HeonpeaeaeHHOCTh uMiryibca paBHa 0,1 % oT ero uncimoBoro 3Ha-
YeHHUsI, ONIPEACITUTE HEOMPEACICHHOCTh KOOPIMHATHI 3JICKTPOHA.

7.4 Metogudeckue MaTepuabl, ONpeae/JsoUue Mpouelypbl OleHnBa-
HMS 3HAHMI, YMEeHHIi, HABBIKOB XaPAKTEPHU3YIIIHUX 3Tanbl (GopMHpPOBaHUA
KOMIIEeTEeHIU I

KoHTpone o0OCBOEHMS AUCLUUILIMHBI IIPOBOJMUTCS B COOTBETCTBUHU C
[Tn KyoT'AY 2.5.1 «Tekymuii KOHTpOJIb YCIEBAEMOCTH M MPOMEXKYTOUHAs aTTe-
CTaIUsI 00yJaArOIITUXCSD».

Tekymuii KOHTPOJIb MO AUCHUILIMHE ITO3BOJIIET OLEHUTh CTENIEHb BOCIIPUS-
TUs y4eOHOro Marepuana U MPOBOAMUTCS ISl OLICHKU PE3YJIbTATOB M3YyUEHHUS pa3-
JIEJIOB/TEM TUCLUIUTAHBI.

Kputepun oueHKH, IIKAJA OLEHHBAHUS NPH BBINOJHEHUH KOHTPOJIb-
HBIX padoT

OueHnBaeTcsl 3HaHWE W MOHMMAaHUWE MaTepualia, CIOCOOHOCTh K ero 0000-
HICHUIO, KPUTUIECKOMY OCMBICIICHUIO, CUCTEMATU3aIlMH1, aHAIU3Y.

OTMeTKa «OTJIMYHO» — 33J]aHUE BBHIMIOJIHEHO B MOJHOM 00beMe, B JOruye-
CKUX PAacCyXJCHHSIX MPHU PEIICHUU 3aJlady HET OMIMOOK, 3a/laud pPEeIIeHbI paluo-
HAJIBHBIM CIIOCOOOM.

OTMeTKa «XOpoII0» — 33JJaHUE BHIMOJIHEHO NMPaBUIbHO, B JIOTHYECKUX Pac-
CYXJCHUSAX MPHU PEIICHUH 33/1a4 HET CYIIECTBEHHBIX OLIMOOK, HO 3a7aud PEIICHbI
HEpaIMOHAIBHBIM CIOCOOOM, MO0 JOMYyLIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX
OIHOOK.

OTMeTKa «y10BJE€TBOPUTEIbHOY» — 33JJaHUE BBHITIOJHEHO MPABHIBLHO HE ME-
HEEe YeM HArOJIOBHHY, B JIOTUYECKUX PACCYKICHHUSIX MPHU PEIICHUU 3a7ad HET Cy-
IIECTBEHHBIX OIIMOOK, HO JOMYyIICHA CYIIECCTBEHHAs] OMMOKAa B MaTEMaTHUYECKHUX
pacuérax.

OTMeTKa «HeyI0BJEeTBOPHUTEIbHO» — NUMEIOTCS CYIICCTBCHHBIC OIIMOKHA B
JIOTUYECKUX PACCYXKACHUSIX MPHU PEIICHUU 3a/1a4 WIH PEIICHUE OTCYTCTBYET.

KpuTtepuu onieHKky 3HaHUI CTYJ€HTOB IIPH NMPOBeJAeHUU TECTUPOBAHUS

[lenpro TecTUpOBaHUS SBISETCS BBHIABICHHUE YPOBHS 3HAHUU CTYJICHTOB,
OIIEHKa CTETNIEHU YCBOEHUS UMM yY€OHOTO Kypca, CTUMYJIMPOBAHUE aKTUBHOCTH HUX
MO3HABATEILHON JIEATEIBHOCTH TPU 00ECTICYCHUM €IMHBIX TPEOOBAHUN K OIICHKE
3HAHMUU.

OlleHKa «OTJMYHO» BBICTABISACTCS MPU YCIOBUM MPABUILHOIO OTBETA CTY-
JieHTa He MeHee YeM 85 % TeCTOBBIX 3aJlaHUii;

OlLleHKa «XOPOII0Y BBHICTABIISACTCS MPU YCJIOBUHM MPABUIBLHOTO OTBETA CTY-
JneHTa He MeHee yeM 70 % TecTOBBIX 3aJlaHul;

OlieHKa «y0BJI€TBOPUTEIbHO» BBICTABIISICTCS MIPU YCIOBUHU MPABUIHHOTO
OTBETa CTyjeHTa He MeHee 51 %; .

Ol11eHKa «HEY/10BJIEeTBOPUTEIbHO) BBICTABIISAETCS MIPH YCIOBUH MPABUIBLHO-



ro OTBeTa CTyJieHTa MeHee 4yeM Ha 50 % TecTOBBIX 3aJJaHU.

Kputepusimu ouenku pedepara ABJIASAIOTCA: HOBU3HA TEKCTa, 000CHOBAH-
HOCTh BBIOOpA MCTOYHUKOB JIMTEPATYPHI, CTENIEHb PACKPBITUS CYIIHOCTH BOIPOCA,
coOtoieHus1 TpeOOBaHMI K 0(POPMIIEHUIO.

Texct pedepata AOMKEH COAEPKAaTh apryMEHTHPOBAHHOE W3JIOKEHUE
omnpeaeneHHON TeMbl. PedepaT nomkeH ObITh CTPYKTYypHpOBaH (IO rjiaBam, pas-
nenam, maparpadam) U BKIIOYATh pa3fesibl: BBEJACHHE, OCHOBHASI 4acTh, 3aKIIO-
YeHHE, CIIMCOK MCIOJIb3yeMbIX ICTOUYHUKOB. B 3aBUCHMOCTH OT TeMaTHKu pede-
paTta K HEMY MOTYT OBbITh OQOpPMIICHBI MPUIIOKEHUS, COACPKAIINE TOKYMEHTHI,
WJUTIOCTPAIH, TAOJIHIIbI, CXEMBI U T. 1.

OrneHka «0TJIMYHO»— BBIIIOJIHEHBI Bce TPeOOBaHUS K HAMHMCAaHUIO pedepa-
Ta: 00o3HaueHa mpodiieMa U 00OCHOBaHA €€ aKTyalbHOCTh; CAEJaH aHaIu3 pas-
JMYHBIX TOYEK 3pEHUS Ha pacCMaTPUBAEMYIO MPOOIEMY U JIOTHYHO H3JI0KEHA CO0-
CTBEHHAsI TIO3UIHS; CHOPMYIUPOBAHBI BBIBOJBI, TEMa PACKPHITA TOJHOCTHIO, BBI-
nepkaH 00bEM; cOOII0AeHBI TPEOOBAHMS K BHELTHEMY O(DOPMIICHHIO.

OrneHka «X0poII0» — OCHOBHBIE TpeOOBaHUs K pedepary BHIIOJIHEHbI, HO
IpU 3TOM JOIYIIEHbl HET04YEThl. B 4aCTHOCTH, UMEIOTCS HETOUYHOCTU B U3JIOXKeE-
HUHM MaTepuaia; OTCYTCTBYET JIOTHYECKas MOCIeI0BATEIbHOCTh B CYXKICHUAX; HE
BbIIEpKaH 00BEM pedepaTa; UMEIOTCA YIYIIEHNUs B O()OPMIICHHH.

O1ieHKa «y/10BJI€TBOPUTEIBLHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIICHUS OT
TpeboBaHui K pedepupoBaHnio. B yacTHOCTH: TemMa OCBElIEHA JIUIITb YACTUYHO; J10-
nyIIeHb! aKTHUECKUe OMMOKU B CcojiepKaHuu pedepara; OTCYTCTBYIOT BBIBO/IBI.

OueHka «Hey10BJIEeTBOPUTEIbHO0» — TeMa pedepaTa HE pacKpbiTa, OOHA-
PYKHUBaeTCsl CyIeCTBEHHOE HeTIOHUMaHue MpobiieMbl WK pedepart He mpeacTas-
JIEH BOBCE.

Kpurtepun oueHku q1oxkaaga

OrnennBaeTcst 3HaHUE MaTepuala, COCOOHOCTh K €ro 00O0OIICHUI0, KPUTH-
YECKOMY OCMBICIICHUIO, CHCTEMAaTU3allMi, YMEHHE aHAIM3UPOBATH JIOTHKY pac-
CY>KJIEHUW M BBICKA3bIBAHHUM, HABBIKU MyOJIUYHOW pEYH, apryMEHTAllUU, BEIACHUS
JUCKYCCUU U TIOJIEMUKH, KPUTHYECKOTO BOCTIPUSTHSI HH(POPMAIIHH.

OreHKa «OTJIMYHOY» CTaBUTCS, €CIU CTYJACHT TOJIHO YCBOWMJI YUCOHBINH MaTe-
pHaT;, TPOSBIISICT HABBIKKA aHAJIN3a, 0000IICHHSI, KPUTHIECKOTO OCMBICIICHHSI, Ty0-
JUYHOW pEeYH, apTyMEHTAaIlW, BEJACHHS TUCKYCCHU WM TIOJIEMHUKH, KPUTHYECKOTO
BOCTIPHATHS MHGOPMAIMH; MaTepHUall U3JI0KEH IPAMOTHO, B OMPEICICHHON JIOTH-
YECKON TOCTEA0BATEIbHOCTH, TOYHO HCIIOJIB3YEeTCS TEPMUHOJIOTHS; TIOKA3aHO
yMEHUE WILTIOCTPUPOBATh TCOPETUUCCKUE TTOJIOKCHUSI KOHKPETHBIMU TIPHUMEPAMH,
MPUMEHSTh UX B HOBOM CHUTYaIlUH; BBICKA3bIBaTh CBOIO TOUKY 3PEHUS; MPOJICMOH-
CTPUPOBAHO YCBOCHHE paHee U3YUYEHHBIX COMYTCTBYIOIINX BOIIPOCOB.

Or1eHKa «XOpPOII0» CTaBUTCS, €CIIM OTBET yJOBIETBOPSIET B OCHOBHOM Tpe-
OOBaHMIM Ha OLIEHKY «5», HO TIPH ATOM UMEET OJUH U3 HEJOCTATKOB: B YCBOCHHUHU
y4eOHOro MaTepuana JONyIIeHbl HeOOIbIIHE MPOOLbl, HE HCKAa3UBIIHUE COACPKaA-
HUE OTBETA; JOMYIIEHBI OJIUH — JIBa HeJo4YeTa B (POPMUPOBAHUHN HABBIKOB ITyOIHY-



HOW pedn, apryMeHTAaIllH, BEJCHUSI TUCKYCCUM U TOJEMHKU, KPUTHUYECKOTO BOC-
npusATUS UHGOPMAITUH.

OreHKa «y/A0BJIETBOPUTEIbHO» CTaBUTCS, €CIM HEMOJHO WM HEMOCIIeI0-
BaTEJIBHO PACKPBITO COJIEp)KaHUE MaTepHala, HO MoKa3aHo ollee TOHUMaHue BO-
mpoca M MPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE IS JadbHEHIIIETO yCBOE-
HUS MaTepuajia; UMEIIMCh 3aTPYIHCHUS WIH JOIYIICHBI OMUOKHA B ONpPEACIICHUN
MOHATUH, HCIOJb30BAaHUM TEPMHHOJOTHH, HWCIIPABICHHBIC TOCIAE HECKOIbKHX
HABOAIINX BOIIPOCOB.

OreHKa «HEYT0BJETBOPUTEIBLHO» CTABUTCS, €CIIM HE PACKPHITO OCHOBHOE
COJIep)KaHUE y4eOHOro MaTepualna; OOHApPYKEHO HE3HAaHWE WM HETIOHUMAaHHE
Oonpielt nin HarnboJiee BAXKHON 9acT y4eOHOTO MaTepuaa; JOMYyIIEeHbI OITHOKH
B OMpEJCIICHUU TOHATHUN, TIPU HCIIOJIb30BAHUN TEPMHHOJIOTHH, KOTOpPhIE HE HC-
MIPABJICHBI MTOCJIE HECKOJIBKUX HABOIAIIUX BOTIPOCOB; HE CHOPMHUPOBAHBI YMEHUS U
HABBIKU MTyOJMYHOW pedn, apryMEHTAIIUH, BEJACHHS TUCKYCCUU U TIOJIEMUKH, KPH-
TUYECKOTO BOCIIPUATHUS HH(DOPMAITUH.

Kpurepuu oueHku 3HAHUM CTYJAEHTA NMPH BbINOJHEHUHU Ja00paTOPHOI
pPadoOTBI: OLICHUBAETCS 3HAHUE TEOPETHYECKOIO0 MATEPHUANIA, 3HAHUE METOIMKHU
IPOBEJCHUS KCIIEPUMEHTA, YMEHUE paboTaTh C JJaOOpaTOPHBIM 000PYAOBAaHUEM U
npudopamu npu CoOJIIOICHUHN TEXHUKH 0€30MaCHOCTH.

OLeHkKa «OTJMYHO» CTaBUTCS IPU HAIWYUU IIOJHOM TEOPETHYECKOM U
IPAaKTUYECKOH TOTOBHOCTH K IPOBEJEHUIO OIBITHBIX H3MEpEeHHUil, 00paboTke M
aHaJIM3y IMOJIyYEHHBIX Pe3yJbTaTOB U BBINOJIHEHUU BCEX 33JaHUN B MMOJHOM 00be-
Me.

OneHka «XOpomIo» CTaBUTCS, €CIM MMEETCS TEOPETHYECKas M MpaKTHYe-
CKasi TOTOBHOCTb K ITPOBEJEHUIO JKCIIEPUMEHTA, HO 3aJaHHsI BBIIIOJIHEHBI C HEKO-
TOPBIMU HEJOYETAMM.

OneHka «ya0BJIETBOPUTEIBHO» CTaBUTCS, €CIM HWMEIOTCS HENO0YETHl B
TEOPETUYECKON U MPAKTUYECKON MOATOTOBKE K ITPOBEACHUIO dKCIIEPUMEHTA, 3a/1a-
HUS BBITIOJIHEHBI HE B TIOJIHOM 00BbEME.

OneHka «HeyIO0BJIETBOPUTEIBbHO» CTABUTCA HPU OTCYTCTBUHU TEOPETHYE-
CKOW U MPAKTUYECKOW MOJATOTOBKH K MPOBEACHUIO DKCIEPUMEHTA, IIPU BBIMIOIHE-
HUU 33JJaHU{ JOMYIIEHbI IPyObIe OIINOKHU.

Kpurepuu oueHKHM 3HAHUU CTYACHTA MPHU caade 3a4eTa

3aueT mpenacraBisieT coO0ll MpeaBapUTENbHYIO OLIEHKY 3HaHWM, ImpakTHye-
CKUX YMEHUN U HABBIKOB CTYJCHTA, MOJYYCHHBIX B 00beMe TPEOOBaHMI y4eOHbIX
nporpaMM. 3a4eT He UMEET OLIEHKH B 0ajuiax, a OLCHUBAETCS KaK «3a4TEHO» U «HE
3a4TCHOY.

OueHka «3a4TEeHO0» BBICTABIISIETCS CTYJIEHTY, OOHapy>KHUBILIEMY I1OJIHOE
3HaHHME MaTepuaja yueOHON MpOrpamMMbl, YCIEIIHO BBINOJHSIOIIEMY MPEAYCMOT-
peHHbIe Y4yeOHOM MporpaMMoi 3a/aHusi, YCBOUBILEMY Marepuanl OCHOBHOM JIUTe-
paTyphbl, pEKOMEHI0BaHHOU yueOHOU mporpammoit. Kak npaBuiio, «3a4TeH0» BbI-
CTaBJISIETCS CTYNEHTY, [IOKAa3aBIIEMY CUCTEMAaTU3UPOBAHHBIA XapaKTep 3HAHUU I10
JUCHUIUIMHE, CIOCOOHOMY K CaMOCTOSITEIbHOMY IONOJIHEHUIO 3HAHMM B XOJIe



nanbpHeie ydeoHorn paboThl U mMpodecCuOHATBHOW NEeATeNbHOCTH, MPAaBUIBHO
IPUMEHSIOIIEMY TEOPETHYECKHUE MTOJIOKEHUS IPU PEIIEHNN MPAKTUYECKUX BOIIPO-
COB M 3aJay, BJIAJCOUIEMY HEOOXOJUMBIMU HaBbIKAMU U MPUEMAMU BBIIIOJIHEHHUS
IPaKTUYECKUX padoT.

OueHka «He 3a4TeHO0» BBICTABIIACTCS CTYAEHTY, HE 3HAIOLIEMY OCHOBHOM
yacTM Marepuana y4eOHOM MporpaMMmbl, JIONYCKAaOIIEMy MNpUHIMIHAIbHbIC
OLIMOKHA B BBIMIOJIHEHUH MPETyCMOTPEHHBIX y4eOHOM MpOrpaMMoOl 3aJaHuid, He-
YBEPEHHO C OOJBUIMMU 3aTPYAHEHUSIMU BBIMOIHSIONIEMY MPAKTUYECKHE PAOOTHI.
Kak npaBuiio, olieHKa «HEYI0BIETBOPUTEIHHOY» BBHICTABISAETCA CTYACHTY, KOTOPBIN
HE MOJKET NMPOJIOJKUTH 00yUYEHUE WU NPUCTYIUTH K IE€ATEIbHOCTH O CHEIHalb-
HOCTU 10 OKOHYAaHHUU YHUBEpPCHUTETa 0€3 JOIOJIHUTENIBbHBIX 3aHATUH MO COOTBET-
CTBYIOLIEH TUCLMILINHE.

8 IlepeyeHb OCHOBHOM ¥ JIOMOJIHUTEILHON YUueOHOI JIuTEpPaTyphl
OcHoBHas yyeOHAasl JIUTEPATypa

1. TpodumoBa T. U. Kypc ¢wusuku : yue6. mocobue /T.U. Tpodpumona. — 7-¢
u3., crep. — M.: Beicm. mik., 2003. — 542 ¢. mi. — ISBN 5-06-003634-0. — 408
DK3.

2. TammeikoBa-bymkesny M.M. dusmka. Yacte 1. Mexanuka. MollekyisipHas
¢u3KKa U TepMOJAMHAMMKA. DJIEKTPUUYECTBO U MArHeTH3M [DJIEKTPOHHBIN pe-
cypc]: yueonux/ TamuibikoBa-bymkeBuy M.MI.— DleKTpoH. TEKCTOBBIE IaH-
Hble.— MuHck: Bemdimas mkona, 2014.— 304 c.— Pexum pocrymna:
http://www.iprbookshop.ru/35562.— 9BC «IPRbooks».

3. TanubikoBa-bymkeBuu .M. ®uzuka. Yacts 2. Ontuka. KBanTtoBas ¢usuka.
Crpoenrie u (pu3myeckue CBOWCTBA BeIIeCTBa [DJIEKTPOHHBIN pecypc]: yueo-
Huk/ TammeikoBa-bymkeBuny U.M.— DnekTpoH. TeKCTOBbIE JaHHBIE.— MUHCK:

Bemmiimas IIKOJIa, 2014 — 232 C.— Pexxum JOCTyTIA:
http://www.iprbookshop.ru/35563.— DBC «IPRbooks».

JonoiHuTEe IbHAA yYeOHAas JIUTEpaTypa

1. I'pabosckuii P.1. Kypc ¢pusuku : yue6. nocobue / I'padosckuii P.U. - 11-e u3n.,
ctep. - CII6.: JIann, 2009. - 607 c. - ISBN 978-5-8114-0466-7 : — 208 k3.

2. HNemumguenko, B.1. ®usuka : yueonuk / B.U. Jlemuauenko, N.B. Jlemuauenko.
— 6-e u3a.,nepepad. u gon. — Mocka : UHOPA-M, 2016. — 581 c. - Pexum
nocryma https://new.znanium.com/]. — (Bsiciiee o6pa3oBanue: bakanaBpuar).
- ISBN 978-5-16-010079-1 (print); ISBN 978-5-16-101800-2 (online). - Tekcr :
anextpoHHbIi. - URL: http://znanium.com/catalog/product/469821.

3. ®wusuka : yued. nocobue / A.B. Unpromonok [u ap.]. - Munck : HoBoe 3Hanue ;
Mocksa : UTH®PA-M, 2013. — 600 c. - (Bsiciee obpazoBanue). - ISBN 978-
985-475-548-9 (HoBoe 3nanue) ; ISBN 978-5-16-006556-4 (MHDPA-M). -
Texkct : anextponnsid. - URL: http://znanium.com/catalog/product/397226.
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O Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIIUOH-
Hoil ceTu «AHTEpHET»

[Tepeuens ObC
Ne HanmeHnoBanme TemaTuka Cceblika
1. Znanium.com YHuBepcasibHas
2. IPRbook YHuBepcaibHast
3. OO0pazoBaTenbHbIi OpTaN | YHUBEpCalbHas
Kyol'AY

— PCKOMCHIAYCMBIC HHTCPHCT CAUTHI.

1. ba3pl JaHHBIX, UHPOPMAIMOHHO-CIIPABOYHBIE W  TOUCKOBBIE CHCTE-
MBI -http://ru.wikipedia.org

2. Bce ana  crymeHta  [OnexkTpoHHBIM  pecypc]:  Pexum  goctyna:
https://www.twirpx.com.

3. OOpazoBaTenbHbIN BUICONOPTaN [DIEKTPOHHBIN pecypc]: Pexum noctyna:
http://univertv.ru/video/fizika/.

4. Marepuansl noptasia «OTKpeITOE 00pa3oBaHue» [DIEKTPOHHBIA pecypc|: Pe-
*uM joctyna: http://openedu.ru.

5. denepanpublii mopran «Poccuiickoe oopasoanuey. -http://www.edu.ru/.

6. ®enepanbhbiii mopran «MmxeHepHoe odpazoBanuey. -http://www.techno.edu.ru
7. ®enepanpHblii  GOHI Y4ueOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-
index.html.

10 MeTroanueckune yka3aHus JJsi 00yYAKOIIMXCH MO0 OCBOCHUIO

AUCHUIITTAHBI

1. MexaHuKa: METOJUYECKHE YKa3aHUS K BBIITOJIHEHUIO J1a00paTOPHBIX padoT 1Mo
Kypcy ¢usuku /coct. Anekcanapos b. JI., [Tuns FO.1O., Bepouukas C. B. — Kpac-
Honap: Ky6I'AY, 2006. — 67 c. — Pexxum nocryma:
https://yadi.sk/i/rZ5NzfovCRIijQA.

2. MonekynsipHasi pu3uKa U TEPMOJMHAMUKA: METOJIMYECKUE yKa3aHUs K J1labopa-
TOpHBIM paboTam 1o kypcy ¢usuku / coct. Konmecuukosa T.II., CaBenko A.B.,
Bepounkas C. B. u ap. — Kpacunomap: KyO6I'AY, 2012. —75 c. — Pexxum gocrtymna:
https://yadi.sk/i/FyrKGjunKTaqdQ.

3. DIIEKTpUUECTBO: METOJINYECKHE PEKOMEHIAIMU K J1abopaTopHBIM paboTaM o
Kypcy ¢usuku / coct. Konecuuxona T.I1., Haitoosa JI.A., PaznoBan O.H. u np.

— Kpacnonmap: KyoI'AY, 2016. —72 c. — Pexum nocryna: https://yadi.sk/i/ns-
sNhOHtEUfCA.

4. Onrruka: madoparopHbii pakThkyM /coct. Konecnukona T. I1., Pasnosan O. H., bep-
nmtkas I @. u ip. — Kpacnonap: Kyol'AY, 2017. — 110 c. — Pexxum gocryma:
https://yadi.sk/i/oogwU_zmh6fGow.
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11 IlepeyeHb MH(OPMALNMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMBbIX
IPU OCYLIECTBJIECHUH 00pPa30BaTeJIbHOIO Mpouecca no JUCUMILIMHE,
BKJIIOYasl MepeYeHb MPOrPpaMMHOI0 odecrneyeHuss 1 HHGOPMALUOH-
HBIX CIIPABOYHBIX CUCTEM

NudopmarinoHHble TEXHOJIOTUHU, UCTIOJIb3yeMbIE MPU OCYIIECTBICHUH 00pa3o-
BaTEJIBHOIO Mpolecca N0 AUCIUIUIMHE MO3BOJSIOT: 00ECIEYUTh B3aUMOJCHCTBUE
MEXIYy y4acTHHKaMU 00pa30BaTeNIbHOTO MpOIecca, B TOM YHUCIIE CUHXPOHHOE U
(W) acCMHXpOHHOE B3auMoOjeHcTBHE mocpenacTBoM cetu "UutepHet"; pukcupo-
BaTh XOJI 00pa30BaTEIBHOIO MPOolIecca, Pe3yJbTaTOB MPOMEKYTOUYHOM aTTeCTalluu
M0 JUCHUIUIMHE U PE3yJIbTATOB OCBOCHHS 00Pa30BaTEIbLHONM MPOTrpaMMbl; OPTaHU-
30BaTh MPOIECC 00pa30BaHUs MyTEM BU3YaJIU3alMKU U3ydyaeMod WH(GOpMAIMH T0-
CPEIICTBOM HCHOJIb30BAHMS MPE3EHTAMOHHBIX TEXHOJIOTHI; KOHTPOJIUPOBAThH pe-
3yJbTaThl 00yUYEHHUsI HA OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHUS.

11.1 TlepedeHp JIUIIEH3UOHHOTO TIPOTrPAMMHOT0 00ECIICUCHHS

Ne HaumenoBanme Kparkoe onucanue
Microsoft Windows OmneparroHHasi cucTeMa
Microsoft Office (Bxmouaer [MakeT oHUCHBIX MPUITOKESHHI

Word, Excel, PowerPoint)

11.2 Tlepeuens mpodecCHOHATBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX CIIpa-
BOYHBIX CUCTEM

Ne HaumeHoBaHue Temarnka DJIeKTPOHHBIH ajpec
1. | Hayunas  aneKTpoHHas YHuBepcaibHas https://elibrary.ru
Ooubnuorexa
«eLIBRARY.RU»

11.3 Toctyn k cetn UuTeprner u DUOC ynuBepcurera


https://elibrary.ru/

12 MarepuajibHO-TeXHUYECKOe olecredeHue IJsi 00y4eHUs: no
TUCHMIITINHE

HnaHpreMLIe NMOMCIICHUWA IS ITPOBCACHHA BCEX BUIOB y‘lC6HOﬁ ACATCIIPHOCTU

Ne | HammeHoBanwme y4eOHBIX Iipen- | HammeHoBaHme moMemeHu it | Anpec (MECTOIOOKEHIE) TIOMETICHHHA
I/Tl | METOB, KypCOB, AUCIIUILINH MIPOBEACHNUS BCEX BUIOB YUCOHOH | IUIS IPOBEAEHUS BCEX BUOB yUeOHOM
(Momymeit), MpaKTUKH, HHBIX NEeSITeTFHOCTH, TIPETyCMOTPEHHOM JIESITETFHOCTH, TIPEAyCMOTPEHHON
BUJIOB y4eOHOW AEATENBHOCTH, | YIeOHBIM IJIAHOM, B TOM YHCJIE TIO- | y4eOHBIM IUTaHOM (B CIydae peaiamsa-
MPEyCMOTPEHHBIX YUCOHBIM | MEIICHUS I CAMOCTOSATEIILHON pa- | UK 00pa30BaTeIbHOW IPOTrPaMMbI B
IUTAHOM 00pa30BaTeNILHON PO- | OOTHI, C YKa3aHHEM IEePEUHs OCHOB- | CEeTeBOU (hopMe JOMOJHUTEIBHO YKa-
TrpaMMBbl HOro 000pyIOBaHUS, YIEOHO- 3bIBA€TCS HAMMEHOBAHUE OpraHU3aIlH,
HATJISTHBIX TIOCOOMIA U HCITOTB3yEeMO- C KOTOPO¥ 3aKITFOYEH JIOTOBOP)
T0 MPOTPAMMHOTO 00CCTICUCHUS
1 2 3 4
1 dusznka ITomemenne Ne217 I'VK, nocapou- |350044, KpacHomapckuii kpai, T.

HBIX MecT — 100; momans —
101,5xB.M.; y4ueOHas ayAUTOPHS IS
MPOBECHUS yueOHBIX 3aHATHH.
CTELUaTN3UPOBaHHAs Me-
Oenb(yueOHast JOCKa, yueOHas Me-
6enb);

TEXHHUYECKHE CPECTBA OOyUCHUS,
Ha0OPBI IEMOHCTPAIIMOHHOTO 000py-
JIOBaHMS ¥ y4eOHO-HATISITHBIX T10CO-
6uii (HOyTOYK, TPOEKTOP, IKPaH);
nporpammHuoe obecrnieuenue: Win-
dows, Office.

TTomemtenne Ne410 DJ1, mocagouHbIX
MecT — 147; mmomnaas —
106,1kB.M.; y4eOHas ayJUTOPHS AJIsI
MPOBEJICHUS yUeOHBIX 3aHATHIH .
CIUIMT-CHCTEMA — 2 IIIT.;
CreUaIn3upOBaHHAs Me-
Oenb(yueOHast Jocka, yueOHas Me-
0en);

TEXHHYECKHE CPEJCTBA 00yUCHNS,
Ha0OPBI IEMOHCTPAIIMOHHOTO 000py-
JIOBaHMS ¥ y4eOHO-HATIISITHBIX T10CO-
Owmif (HOYyTOYK, IPOEKTOP, IKpaH);
nporpammHuoe obecrieyenue: Win-
dows, Office.

[Tomemenue Ne2 I'Jl, mocaiouHbIX
MecT — 192; moniags —
188,5kB.M.; yueOHas ayJUTOPHS IS
MPOBEJICHUS yueOHBIX 3aHATHH.
CreUaIn3upOBaHHAs Me-
6enp(yueOHas 1ocka, yaeOHast Me-
6ep);

TEXHHYECKHE CPECTBA 00yUCHNS,
Ha0OPHI IEMOHCTPAIIMOHHOTO 000py-
JIOBaHMSA ¥ y4eOHO-HATILIIHBIX T0CO-
6wmii (HOyTOYK, IPOEKTOP, SKpaH);
nporpammHuoe odecriedenune: Win-
dows, Office.

ITomemenne Ne307 DJI, nocagouHbIX
MecT — 39; mromans — 84,8M?2; Jla-

Kpacnonap, yn. um. Kanununa, 13




6opaTopus "DneKTpruuecTBa U OINTHU-
ku" (xkadenpst Gpuznkm) .
nabopaTropHoe 000pyI0BaHHE
(o6opynoBanue naboparoproe — 11
IIIT.;

U3MepUTeNb — 1 mT.;);
TEeXHUYECKHE CPEICTBA 00yUCHHUS
(KoMITBIOTEp TIepCOHANBHBI — 1
IIT.);

CHennaIn3upoBaHHas Mebens (yaeo-
Hasl IocKa, yueOHas MeOenb).

[Tomemenue Ne308 DJI, mocagouHbIX
Mect — 38; mnomaas — 91,1kB.M.;
yueOHast ay JTUTOPHS JJIs TPOBEICHUS
YyUeOHBIX 3aHATHI.

nmabopaTopHOe 000pyIOBaHHE
(obopymnoBanue 1aboparoproe — 3
IIT.});

CIICLIMAII3UPOBAHHAS Me-
Oenp(yueOHast Jocka, yueOHas Me-
Oep).

[Tomemenue Nel 3JI, mocamodHBIX
Mect — 100; wronjags — 127,5
KB.M.; y4eOHast ayAUTOpHS ISl TIPO-
Be/ICHHS YUEOHBIX 3aHATHH .
CIUTUT-cHCTeMa — | mT.;
CIICLHATI3HPOBAHHAS Me-
Oenp(yueOHast Jocka, yaeOHas Me-
6eb);

TEeXHUYECKHE CPEICTBA 00yUIeHHS,
Ha0OPHI IEMOHCTPAIIMOHHOTO 000py-
JOOBAaHUA U y‘{e6HO-HaFHHJIHBIX I10CO-
6uii (HOyTOYK, TPOCKTOP, IKPaH);
nporpammHuoe odecriedenune: Win-
dows, Office.

[Tomemenue Ne3 3JI, mocamouHbIX
Mect — 100; mromaas — 129,5
KB.M.; yueOHast ayIMTOPHS ISl TIPO-
Be/ICHHS YUeOHBIX 3aHSTHH .
CrelUaT3UPOBAHHAS Me-
Oens(yueOHast Jocka, yaeOHas Me-
Oeib);

TeXHUYECKHE CpelicTBa 00ydeHusI,
Ha0OPBI IEMOHCTPAIIMOHHOTO 000pY-
JOOBAaHUA U y‘{e6HO-HaFHﬂJIHBIX I10CO-
6uii (HOyTOYK, TPOEKTOP, IKPaH);
nporpammuoe obecrieuenue: Win-
dows, Office.

TTomemenne No9 DJI, mocamouHbIx
mecT — 30; romans — 35,8 KB.M.;
yueOHast ay JUTOPHS JJIs TPOBEICHUS
Y9IeOHBIX 3aHATHA.
CreLUaI3uPOBaHHAs Me-
6enp(yueOHast qocka, yueOHas Me-
Oep).

[Tomemenue Ne304 DJI, mocagouHbIX
MecT — 26; mromaas — 67,6m?; Jla-
Ooparopus "MexaHHKH U MOJICKY-




nsipHO# uzuku" (kadenpbl GU3NKK)

nabopaTopHoe 000pyI0BaHHE
(o6opynoBanue naboparoproe — 15
IIT.});

CIennaTn3upoBaHHas MeOelns (yaeo-
Has TocKa, yuyeOHas MeOelb).

TTomentenne Ne305 DJ1, mocagouHbIX
MecT — 46; miomaas — 68,7 KB.M.;
yueOHast ay JUTOPHS JJIs TPOBEICHUS
Y4eOHBIX 3aHATHIA.

nabopaTopHOEe 000y IOBaHKE
(obopynoBanue 1aboparopHoe — 2
IIIT.});

CreIUaTM3UPOBAHHAS Me-
Oenp(yueOHast Jocka, yaeOHas Me-
Oenn).

TTomentenne Ne523 DJI, mocagouHbIX
mecT — 30; mromans — 52,6 KB.M.;
yueOHast ay JUTOPHS JJIs TPOBEICHUS
y4eOHBIX 3aHATHIA .
CreUaI3upPOBaHHAs Me-
Oenb(yueOHast Jo0CKa, yueOHas Me-
6ep);

TEXHHYECKHE CPEJCTBA 00yUCHNS,
Ha0OpPBI IEMOHCTPAIIMOHHOTO 000py-
JIOBaHHS ¥ yueOHO-HATIIITHBIX TT0CO-
Owmit (HOyTOYK, IPOEKTOP, IKpaH);
nporpammHuoe obecrieyenue: Win-
dows, Office.

[Tomemenue Ne4 DK, mmomanp —
31,1 kB.M.; IOMENICHHE I XpaHe-
HUS ¥ TPOPHUIAKTHIECKOTO 00CITy-
JKMBaHUsI yueOHOTro 000pyA0BaHuUsI.
KOHJUIIMOHEp — 2 IIT.;
nabopaTopHOE 000pyTOBaHKE
(mrkad mabopaTopHslii — 1 1mT.;
Habop mabopaTopHelif — 1 1mT.;);
TEXHUYECKHE CPEJCTBA 00yUeHNUS
(mpuaTep — 1 WT.;

npoekTop — | mr.;

MuKpodoH — 1 mT.;

nbm — 4 mr.;

cepep — | mrt.;

HocuTenb nHpopmaruu — 1 mr.;
KOMITBIOTEp MepCOHaIbHBIA — 15
IT.).

duzuka

[Tomemenue Ne206 DK, mocamouHbIx
mecT — 20; mromans — 41 KB.M.;
MTOMEIIICHUE [T CAMOCTOSATEIIEHON
paboTHI 00YJAIOIITHXCSL.
TEXHUYECKHE CPEACTBA O0YUCHNUS
(KoMITBIOTEp TIEPCOHANBHBI — 9
IIT.);

noctyt K cetr «HTepHETY;

JOCTYII B DJIEKTPOHHYIO HHPOpMAIIK-
OHHO-00pa30BaTENbHYIO CPEIy YHU-
BEPCUTETA;

CIeIHaIu3upOBaHHas MeOelb (yueo-
Hasi Me0eJIb).

350044, KpacHogapckuii kpai, T.
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[TporpammHOe obecrieyeHue:
Windows, Office, cnermanusuposan-
HOE JIMLEH3HOHHOE U CBOOOIHO pac-
HpPOCTpaHsieMoe NporpaMmHoe obec-
neYeHue, NpeIyCMOTPEHHOE B pabo-
4yel nporpamme.

ITomemenne Ne211a HOT, mocamou-
HBIX MecT — 30; mromans — 47,1
KB.M; TIOMEIIEHHE IS CAMOCTOSI-
TEJILHOHM paboThl 00YYarOIMXCSL.
TEXHUYECKHE CPEACTBA O0YUCHHUS
(npuHTEp — 2 IWIT.;

9KkpaH — | T,

npoektop — 1 mr.;

ceTeBoe 00opyaoBaHue — 1 mrT.;
nbm — 1 wmr.;

KOMIIBIOTEP ITePCOHATBHBIN — 6
IIT.);

nmoctyt k cetr «HTepHETY;

JIOCTYTI B 3JIEKTPOHHYIO HH(OpMAIH-
OHHO-00pa30BaTENbHYIO CPEy YHU-
BEPCUTETA;

crienuann3nupoBanHas mebens (yued-
Hast MeOeJIb).

IIporpammHOE oOecnieucHUe:
Windows, Office, cnernanusuposan-
HOE JIMIICH3MOHHOE ¥ CBOOOJIHO pac-
MPOCTpaHsIeMoe PoTrpaMMHOe 00ec-
TedeHue, IpeayCMOTpEeHHOE B pado-
4yel rmporpamMme.




