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PabGouass mporpamma aucturummabl «@u3nkay pa3paboTaHa Ha OCHOBE
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Pabouas mporpamMma o0OcCyX/leHa U PEKOMEHJIOBaHA K YTBEP)KICHHUIO PEIICHUEM
kadeapsl puznku ot 20 anpens 2020r., mpoTokost Ned

3aBenyromuii kaheapon Gusuku,

npodeccop — H.H. Kyp3un

Pabouas mporpamma o/100peHa Ha 3ace/laHui METOJIUYECKON KOMUCCUU (aKylbTeTa
300TEXHUH, MPOTOKOJI 0T 22 anpenst 2020r., mpoTokoi Ne 8
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—

HBIX HayK, Ipodeccop ="y

PykoBoaurens

OCHOBHOM MpodecCHoHaTbHON
o0pa3oBaTeIbHOM MPOTPaMMBbI
KaHIUIaT BETCPUHAPHBIX HAYK,
JIOLIEHT

. B. CeparoueHko



1. HEJb U 3AJIAYA OCBOEHUS TN CLHUATIIAHBI

Heabio ocBoeHUs AUCIUILTUHBI «DU3HKaA» SBISETCS TEOPETUYECKAsT M MPAKTUYCCKas
MOATOTOBKA OyIYIIMX CIEIHAIUCTOB B OOJIACTH TEXHOJOTHUH IPOM3BOJCTBA MPOIYKTOB KH-
BOTHOBOJICTBA; (POpMHUpOBAHUE Y HUX 3HAHUI O HanbOoyiee OOLIUX U MPOCTHIX CBOMCTBAX MaTe-
pun U Ghopmax ee IBMIKEHHUS, 3aKOHAX U MOJCIISIX ONMUCAHUS MPUPOJIbI, CHOPMHUPOBATH Y CTY-
JICHTOB IIEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY MHUpPa M €r0 pa3BUTHS MO oOmmM ¢yHa-
MEHTaJIbHBIM 3aKOHAM, €CTECTBEHHOHAYYHOI'0O MHPOBO33PEHUS, U3yUYeHHE OCHOB (PU3UKH, Me-
TOMOB (PM3UUYECKUX HCCICIOBAHUN M (PU3UUECKUX MPUOOPOB, KOTOPHIE HCIIOIB3YIOTCS B CEITb-
CKOM XO35HCTBE CIIOCOOHOCTH K TIO3HAHUIO U KYJIbTYPhI MBIIIJICHUS B LIETIOM.

3ajaud JUCHUTIIIUHBI

- U3YYUTh POJIb K MECTO (PU3UKH B OOIICUETOBEYCCKOM MTO3HAHUH;

- U3Y4UTh HAYYHBIM METO]| MMO3HAHUS U ONMHUCAHHS (PU3NUYECKOTO MUPA, OCHOBAaHHOM Ha
B3aMMOCBSI3H IKCIIEPUMEHTA U TEOPUH;

- U3y4YUTHh OCHOBHBIC (PM3HUECKUE TEOPUHU PyHIAMEHTAILHBIX B3aMMOJICHCTBHIA,

- U3yYUTh BO3MOXXHOCTH U IPUMEHEHUE (PU3MUECKUX TCOPUH I OOBICHEHUS ITPOUCXO-
JKJICHHS U YBOJIIONNY BeeleHHOH, OMOIOTHYECKUX MPoIieccax;

- U3Y4UTh (PU3UUECKHE METOIbI UCCIEIOBAHUIN Cpell, UCIONB3YIOUIMX COBPEMEHHBIE JOC-
TUXKCHUS (PU3UKA U TEXHUKH;

- U3YYUTh HAyUHYIO almnaparypy U (Gpusudeckue MpUHLHUIBI pabOThl COBPEMEHHBIX TEX-
HUYECKHUX YCTPOMCTB.

2. HEPEYEHb IIVIAHUPYEMBIX PE3YJIBTATOB IIO
JAUCHUIIVIMHE, COOTHECEHHbLIX C IINIAHUPYEMbBIMU
PE3YJIBTATAMM OIl

B pe3yabTare 0cBOeHUS IMCUMILINHBI (POPMHUPYIOTCH CJIeIYIOLIHMEe KOMIIETEHIIUM:
YK-1 — ciocobeH OCyIIeCTBIISATh TOUCK, KPUTHICCKUI aHAIN3 U CHHTE3 MH(OpMamuu, mpumMe-
HATHh CUCTEMHBIN MOAXO0/ JUIsl PEIIEHUs MOCTAaBIEHHBIX 3a/1a4

3. MECTO JNUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

«Duzukay sBIAeTCS nucHUIUIMHON oOs3aTensHoM yactu OITOIT BO moarotoBku 00y-
yarouuxcs no HampasiaeHuto 36.03.02 3ootexHus, HanpaBiIeHHOCTh «TeXHOJI0rus MPOU3BOACT-
Ba MPOJIYKTOB )KUBOTHOBOJICTBAY.

4. OFBEM JUCHMILJIMHBI (108 YACOB, 3 3AYETHBIX
EJVUHUILBI)

Bunpsl yaeOHOM paboThI Obnem, gacos
OuHas 3aouHas

KonTakTHas padora 55 13
B TOM YHCIIE:
- ayTUTOpHa, } 57 10
10 BUJaM y4eOHBIX 3aHSITHN

- JIEKIUU 18 4

- IPaKTHYECKHE - -

- 1a0opaToOpHbIe 34 6
- BHEAYJUTOPHAs 3 3




Bunbt yue6HO paboThI Obrem, gacos
Ounas 3aoyHas
- 3a4eT - -
- DK3aMeH 3 3
- 3aI[1Ta KypPCOBBIX paboT (ITPOCKTOB) - -
CamocrosiTesibHas padoTa 53 95
B TOM YHCJIE:
- 3aI1Ta KyPCOBBIX paboT (ITPOCKTOB) - -
- IIpOYME BHUJBI CAMOCTOSTEIIBHON pa- 53 95
00TBI
HToro no aucuuninHe 108 108
5. COAEP) KAHUE JUCHHUIIJINHBI
I[To uToram n3ydaemMoro Kypca CTyJI€HTHI CIAIOT 3K3aMEH.
JlucuumnuuHa u3y4daeTcs: Ha 04HOM dopme — Ha 1 Kypce, Bo 2 cemecTpe.
Ha 3209HOI popme — Ha 1 Kypce, Bo 2 cemecTpe.
Conep:xaHue ¥ CTPYKTYpa AUCHUILIMHBI 110 04YHOH (popMe 00yUeHusI
Bunpl yueOHoI pabOThL, BKIIO-
Yasi CaMOCTOATEIbHYIO paboTy
L < CTY/ICHTOB
% = = U TPYIOEMKOCTH (B yacax)
Ne Tema. 2 GE) 3 IIpak- TTa6o- Camo-
n/n OCHOBHEBIE BOITPOCHI. g 2 3 THYE- CTOsI-
&2 |9 Jex | cxme | PP | rem-
& = UU | 3aHs- HpIC Has
3aHsI-
TUS st pabo-
Ta
1 BBenenue B yuebnslit kypc «®Puzumn». Me- VK1 | 2 5 i 5 6
XaHHUKa
Kunematnka KpUBOJIMHEHWHOTO JIBUKEHUSA
5 MaTepuaibHOW Touku. KuHemarnka rap- | yireq | o 5 i 4 5
MOHHYECKOTO KOJIeOaHUsI MaTephuaNbHOM
ToukH. Clo)KeHre KOoJIeOaHHil.
Jvnnamuka. Kateropun u BUABI CUJI B Me-
3 | xanuke. Pabora. MOIIHOCTE. VK-1 2 2 - 4 6
MexaHuKa CIUIOIIHBIX CPEJ.
OCHOBBI MOJIEKYIISIPHO-KUHETUYECKOH TEO-
pun crpoeHus BemectBa. OCHOBBI TEPMO-
4 | nuHamuku. SBneHus nepeHoca. Bropoe | VK-1 | 2 2 - 4 5
HAvalo TepMOJUHAMHKH. PeanbHBIE Ta3bl
U )KHJIKOCTH
DnekTpocraTrka. HampspkeHHOCTh OIS
5 | Teopema I'aycca m ee mpumeHenue g | YK-1 | 2 2 - 4 6
pacueTa 3JeKTPOCTaTUUYECKHUX MOJIeH.
Pabora cui 37M€KTpOCTaTUYECKOro MOJIs
g | TP MEPEMEUICHUH B HEM JJNEKTPHUECKHX | yr- 4 | 5 5 i 4 6

3apsiaoB. [IpOBOAHUKM M AUAIEKTPUKU B
aneKTprudeckoM noiie. I10CTOsHHBIN dJeK-




Buapl yaeGHO# pabOThI, BKITIO-
4asi CaMOCTOATEIBHYIO paboTy
CTY/ICHTOB
U TPYJIOEMKOCTH (B yacax)

@]
=
= 5 =
O =
Ne Tema. 2o 3 IIpaxk- TTaGo Camo-
n/n OCHOBHBIE BOIIPOCHL. s 2 3 THYe- CTOsI-
g5 |0 patop-
S Jlek | ckue TeJlb-
g = HbIE
UMM | 3aHs- Hasi
3aHs-
THS pabo-
TS
Ta
Tpuueckuii Tok. Kiaccuueckast anekTpoH-
Hasi Teopusl 3JEKTPOIPOBOAHOCTH MeTal-
JIOB.
DJNeKTpOMarHuTHas UHIYKIMsg Marautnoe
7 | TmMoJe B BelueCTBe. [TepemeHHbII 2€KTpUYE- VK1 | 2 5 4 5
ckuiil Tok. PaboTa 1 MOITHOCTh IEPEMEHHOTO
toka. KoadduimeHT MOHocTy.
BonHoBbBIE M KOPITYCKYJISIpHBIE MPEICTaB-
neHust o npupoje cBeta. OCHOBHBIE 3aKO-
8 PHPOAE B VK-1 [ 2| 2 - 4 6
Hbl TEOMETPUYECKOW ONTUKU. ATOMHAas
busmKa.
DNeKTpOMarHuTHas UHIYKIMsa Marautaoe
g | To7Ie B BelllecTBe. [lepemeHHbIii dneKTpUde- vK-1 | 2 5 4 5
ckuii ToK. PaboTa 1 MOITHOCTH TIEPEMEHHOTO
toka. KoadduimeHT MOIHOCTH.
Hroro 18 - 34 51
Coaep:xaHue ¥ CTPYKTYpa AUCHUILIMHBI 110 3209HOH (popMe 00ydeHust
Bunpsl yaeOHOM paboThI, BKIIOYas
CaMOCTOSITENIbHYIO padoTy CTY-
0 = JIEHTOB
a =
S 5 | o U TPYJOEMKOCTH (B Hacax)
O = =
Ne Tema. 29 o Ipak- Ta6o Camo-
n/n OcHOBHBIE BOTIPOCHI. = = 3 THYe- 410 CTOS-
&2 |9 Jlex- | ckue PaTOP= 1 e
S = HbIE
IUA | 3aHs- Has
3aHs-
THS pabo-
THS
Ta
Benenne B yueOHbIM kypc «Duzum».
1 YK-1 | 2 - - - 11
Mexanuka
KuHemaTnka KpHUBOJMHEWHOTO JIBHKE-
HUSI MaTepualibHON TOYkU. KnHemarnka
2 P VK-1 | 2] - - 2 11
rapMOHUYECKOT0 KoJeOaHus mMaTepHhalib-
HOM ToukH. Clio)keHue KoJieOaHuil.
Junamuka. Kareropum u BHUIBI CHII B
3 | mexanuke. Pabota. MOIHOCTb. YK-1 | 2 - - - 11
MexaHuKa CIUIONIHBIX CPE/I.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEO-
U cTpoeHus1 BemecTBa. OCHOBBI TEPMO-
4 | PmtcIp '” P VK-1 | 2] 2 - 2 10
JWHAMUKHU. SIBneHus mepeHoca. Bropoe
HayaJlo TePMOJIMHAMUKHU. PeanbHble rassl




Bupl yueGHO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO PabOTy CTY-

L= JIEHTOB
2=
= 2 | o U TPYJIOEMKOCTH (B yacax)
O =z =
Ne Tema. > 0 3 [pax- Camo-
S5 |2 JIa6o-
n/n OcCHOBHBIE BOIIPOCHI. S £ & THYe- CTOS-
a = |0 parop-
o3 Jlex- | ckue HBIG TEIlb-
& UMy | 3aHs- Has
3aHs-
TUA pabo-
TUS

Ta

Hn XKHNJIKOCTH

DnekrpocraTika. HanmpspkeHHOCTh TOJIS.
5 | Teopema I'aycca u ee mpumenenue mis | YK-1 | 2 2 - - 10
pacyeTra 3JIEKTPOCTATUYECKUX TTOJICH.

PaboTa CHJI 3JIEKTPOCTATHYECKOTO TOJIS
[IpU [IEPEMEILECHUU B HEM JJIEKTPUUECKUX
3apsaa0B. [IpOBOHUKHU M JUIICKTPUKU B
6 | snekrpuueckom  mone. IlocrosHubi | VK-1 | 2 - - - 10
anekTpudeckuit  Tok.  Kiaccuueckas
AJICKTPOHHASI TEOPHS IICKTPOIPOBOIHO-
CTH METAJIJIOB.

3JI€KTpOMaFHI/ITHa$[ HUHAYKIOUA Maruunt-
HOE 1oJjie B BeulecTse. [lepeMeHHbIi 3rek-
TpUYECKH TOK. PaboTa 1 MOIHOCTH Tiepe-
MeHHOro Toka. Koagduiment mousoctu.

VK-1 | 2 - - - 10

BonHOBBIE M KOPIYCKYJSIpHBIE Ipen-
CTaBJICHHUs O npupone cBera. OCHOBHbIE
3aKOHbI T€OMETPUYECKON ONTUKUA. ATOM-
Has pu3uKa.

VK-1 | 2 - - 2 10

DJEKTpOMarHuTHasE WHIyKUus Maraur-
HOE 1oJie B BeulecTBe. [lepeMeHHblit Aek-
Tpudeckuit ToK. PaboTa ¥ MOIIHOCTH Tiepe-
MeHHOTo Toka. Koaddurment momHocTH.

YK-1 | 2 - - - 12

HToro 4 - 6 95

6. IIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIE-
YEHUA OJ0 CAMOCTOSTEJBHOH PABOTBI OBYYAIO-
HNXCHA 11O AUCHUITTINHE

Y4eOHas quTepaTypa H MeTOAMYCCKHE YKA3aHUS (VIS CAMOCTOSITE/IbHOI padoThI)

1. BOJIBILIOM yruBepcanbHbIii CIIPABOYHHK MIKOJIbHKKA / aBT.-cocT. IT.A. Komrens. - M. : OJI-
MA-TIPECC O6pa3zoBanue, 2006. - 954 c.+ CD-tpenaxep EI'D . - ISBN 5-94849-779-8 : 357p.
(2 7K3).

2. OKCOOPJCKAS nmnroctpupoBaHHas SHIMKIONEAUs: niep. ¢ aurit. B 9 1. T. 1. : ®usnue-
ckuit mup /pen. T. Busuan ®@ykce. - M. : UHOPA-M: Becs mup, 2007. - 371 c.: mi. - ISBN 5-16-
000070-4 (MHD®PA-M); 5-7777-0068-3(Beck mup) : 649p. (4 7K3).

3. CTAPOAYBLEBA T'.II. JlabopaTopHBIii MPaKTUKYM IO 3JIEKTPUUECTBY : yuel. mocodue /
CTAPOAVYBIIEBA T'.I1., Py6nosa E.W., AdanackeB M.A. - M.: Konoc; CtaBponons : ATPYC,
2007. - 115 c. - ISBN 978-5-10-003985-3. - ISBN 978-5-9596-0439-4 : 122p. (6 3k3).




4. KAJTAIIHUKOB H.II. ®usuka. MaTepHET-TECTHpOBaHKE 0Aa30BBIX 3HAHUH : y4el. mocodue /
KAJIAIIIHUKOB H.II., KoxeBuukos H.M. - CII0. : Jlanp, 2009. - 149 c.: nin. - ISBN 978-5-
8114-0925-9 : 190p.08k. (1 2x3).

7. ®OHJ OHEHOYHBIX CPEACTB AJIs1 HPOBEJEHUWA
INPOMEXYTOYHOU ATTECTAIIUU

7.1 IlepeyeHb KOMIIETEHIIHII ¢ yKa3aHHeM 3TanoB X (OPMUPOBAHHUsS B Ipolecce
ocoenus OIIOII BO

Otansl OPMHUPOBAHUS U TPOBEPKH YPOBHS
cOpPMUPOBAHHOCTH KOMITETEHIIMH IO TUCIUILINHAM,
npaktukaM B npouecce ocsoerust OI1I0I1 BO

Howmep cemectpa*™

YK-1 — cnnoco0eH ocymecTBJIATH MOUCK, KPUTHYECKHA aHAIU3 U CHHTe3 HH(OpMAIlUH, IIPH-
MEHSITh CHCTEMHBIH MOAX0/1 /1JIsl pellleHHs MOCTABJIEHHbIX 3124

1 MaremaTunka
2 HNudopmaruka
2 Dusuka

VYyeOnas npakTuka / Hayuno-uccnegoBarenabckas padbota

4 (mony4yeHue nepBUYHBIX HAaBBIKOB HAyYHO-UCCIIE10BATEIbCKON
paboThI)
8 [IpousBoacTBEHHAS MTPAKTHKA /
HayuHo-uccnenoBarenbckas pabora
8 BrimonHenue 1 3anmra BBITYCKHON KBaTM(UKAITMOHHON pabOThI

*Jtan GopMUPOBaHHS KOMIETCHIIK COOTBETCTBYET HOMEPY CEMECTpa

7.2. Onucanne nokasarejeil U KpuTepueB OLEHUBAHUS KOMIIETEHIIUI HAa pa3imy-
HBIX 3Tanax ux GopMHPOBaHMS, ONIMCAHNE IIKAJIbI OLlEeHUBAHUSA

IInanupyemsblie YpoBEHBb OCBOCHMUS
pe3yabTaThl OC- JIIOBJIETBO-
BOCHHUA KOMIIE- | HEYJOBJIETBOPHU- Onenou-
TeHIMH (MHIH- TEIIEHO PHTEIILHO XOPOIIO OTIIMYHO HOE
KaTophl OCTH- | (MUHHMAJIbHBIN (M%HHMaﬂb_ (cpennwmii) (BBICOKHIT) | CpPEICTBO
KEHHS KOMIIe- HE JIOCTUTHYT) HbIH TOPOTo-

TEHIINH ) Bbi)

YK-1 — cnocofeH ocymecTB/ISITh MOMCK, KPUTHYECKHIl aHAJIN3 M CHHTe3 MH(opmauum,
NPUMEHATh CHCTEMHBIH MOIX0/ /ISl pellleHUsl OCTABJIEHHbIX 32124

N-1 Ananuzu- | @parmentapaoe | Hecucrema- | B uenom yc- | Cdopmupo- | YcTHbIM
pyer 3aj1auy, UCIIOJIb30BAaHUE | TUYECKOE UC- | IEIIHOE, HO | BaHHOE yMe- oIpoc
BBUIC/ISA ce Ga- | YMCHMI aHAM- | MONb30BaHME | COAEPXKAIIEe | HUE aHA-
3UpOBaTh 33/1a- | YMEHMH aHa- | OTHENbHBIE | 3MpoBaTh 3a- | Pedepar
30BbIE COCTaB-
4y, BBIJIEJSIS €€ | JIN3UPOBATh poOGEeITbI Jady, Bble-
TITOILHE, 6a30BbI€ CO- 3ajauy, Bbl- | yMeHMH aHa- | Jisis ee 6aso- | Jlokman
CTaBJISIIOIINE, nensst ee 6a- | JM3UPOBATH | BbIE COCTaB-
OCYIIIECTBIISIET
OCYIIIECTBIISATh 30BBIE CO- 3a/a4y, Bbl- JSIOLINE, Kon-
ACKOMIOSHIMIO | noxommosumuio | cTaBisiomue, | jgenss ee 6a- OCYILIECTB- TPOJIb-
3a/aqu 3a71a4ym OCYIIECTB- 30BBIE CO- JSITh IGKOM- | Has pa-
JSATh IEKOM- | CTaBIISIOLIWE, | TO3UIIHUIO 3a- oota
MO3ULMIO 3a- | OCYIIECTB- Ja4u
naqu JIATH ICKOM- Tectn-




MMO3UILIUIO 3a-

poBaHue
Jauun
na-2 OrtcyrcTBUe ®parmeH- B nenom yc- | YcneniHoe u 3auer
CIIOCOOHOCTH TapHOE BJIa- | [MEIIHOE, HO CUCTEMaTH-
Haxoaur u kpu- HaXOJUTh U JE€HUE CIIO- HecHucTrema- YyecKoe BlIa-
TUYECKU aHAJU- KPUTUYECKU COOHOCTBIO TUYECKOE JIeHUE CIO-
3upyer uHpop- | AHAIM3HPOBATh | HAXOIUTDH U BJIaZICHUE CcOOHOCTBIO
MAIIHIO, HEOO- uHpOpMALIMIO, | KPUTHYECKU CIOCOOHO- HaXOJUTh U
HEO0XOIUMYIO aHaJIU3UpPO- CTBIO HAXO- | KPUTHUYECKH
XOJUMYIO JUIS
JUISL peILeHUs BaTh UH(GOpP- | AWTH U KPU- | aHATU3ZHPO-
PCIICHIT 110- MIOCTaBJIEHHOU MaIuio, He- | THUYECKHU aHa- | BaTh UHDOP-
CTaBJICHHOH 3a- 3a/1a4n 00X0UMYI0 | JIM3UPOBATH | Malluo, He-
a4 JUIst perienus | uHdopma- 00X0AMMYIO
IIOCTaBJICH- U0, HEO0O- | JUISI peleHHS
HOH 3aJ1a4u XOJIUMYIO IIOCTaBJICH-
JUIS pEUIEeHrs | HOW 3a1a4yu
MIOCTaBJICH-
HOM 3a7a4u
N/-3 Paccmar- | @parmentapHoe | Hecucrema- | B menom yc- | Cdopmupo-
pHBaeT BO3- UCIIOJIb30BAaHUE | TUYECKOE MC- | TMEIIHOE, HO | BAaHHOE yMe-
MOKHBIE BAPH- yMEHUH pac- TONIb30BAHKE | COLCpkKalllee HUE pac-
CMaTpUBaTh YMEHUH pac- | OTICIbHBIC CMaTpUBaTh
aHThI peLIEHUs
BO3MOJKHBIE Ba- | CMaTpUBaTh poOebI BO3MOYKHBIE
3a/atu, OUCHHU= | ol TEl pele- | BOSMOXKHBIE | YMEHHE pac- BapUAHTHI
Basi UX 0CTO- HUS 3a1a4H, BapHaHThI CMaTpuBaTh | pELICHHS 3a-
HWHCTBA U HEAOC- OLICHUBAasi UX pemeHus 3a- BO3MOJKHbIE Jlauu, OLICHU-
TaTKU JIOCTOMHCTBA U | J1ayH, OLICHHU- BAPUAHTHI Basl UX JIOC-
HEJIOCTaTK! Bas UX JIOC- | PEIICHMs 3a- | TOWHCTBA U
TOMHCTBA U | JJayM, OLUEHU- | HEIOCTATKU
HEJOCTaTK! Bas UX J0C-
TOUHCTBA U
HEJIOCTaTK!
na-4 OrtcyTcTBUE ®parmeH- B nenom yc- | YcnemrHoe u
CIIOCOOHOCTH TapHOE BJIa- | IMELIHOE, HO cUCTEeMaTu-
I'pamoTHO, J10- IpaMOTHO, J10- J€HHUE CIIO- HECHuCTEMA- 4YeCKO€ BJIa-
TUYHO, apry- TUYHO, apry- COOHOCTBIO TUYECKOE JIEHUE CIO-
MEHTHPOBAHO MEHTHUPOBAHO rpaMoOTHO, BIIAJICHUE COOHOCTBIO
bopmupyeT dbopMUpOBaTh | JIOTMYHO, ap- | CIOCOOHO- IPaMOTHO,
cOoOCTBEHHBIC TYMEHTHPO- CTBIO Tpa- JIOTUYHO, ap-
COOCTBEHHBIE
CYXKJICHUS U BaHO OpPMHU- | MOTHO, JIO- TYMEHTHPO-
CYIKIIEHHS 1 ouneHku. OTau- | poBaTh COO- | T'MYHO, apry- | BaHO (popMu-
4aTh (paKThI OT CTBEHHBIE | MEHTUPOBAHO | pOBaTh COO-
onieHku. OTnu- .
MHEHUM, UHTEP- | CYKICHUS U dbopmupo- CTBECHHBIE
4aeT GaKTeL OT mpeTanui, ote- | omeHku. OT- | BaTh cOOCT- | CYXACHUS U
MHCHHH, HHTCP- HOK U T.J. B nu4aTh dak- BEHHBIE one”ku. Ot-
NPETAIMH, OLle- | PacCyKICHUIX TBI OT MHE- CY)KIEHHUS U | Nu4arth (pak-
HOK U T.J. B JIPYTUX y4acT- HUM, UHTEP- oneHku. Ot- TBI OT MHE-
paccykuennsix | HUKOB JIEATEIb- npeTanuu, nu4dath Gak- | HUW, HHTEp-
HOCTH HOK U T.J. | TBHI OT MHE- npeTanui
JPYTHX yaacT- ocC OLIEHO hi§ 0 e peranui,
B paccykJie- | HHH, UHTep- | OLIEHOK M T.[.
HUKOB JI€ATEIb- o
HUSX JPYTHX TpeTaIum, B paccyxjie-




HOCTH YYACTHUKOB | OLEHOK U T.JA. | HUAX APYIHX
JIeATEbHO- | B pacCyXjae- | Yy4YaCTHHUKOB
CTH HUSX IPYTHX | JeATelIbHO-
YYaCTHUKOB CTH
NesITeNIbHO-
CTH
HUA-5 Onpene- OrtcyrcTBue ®parmeH- B nenom yc- | Ycnemnoe u
JISIET U OLIEHH- CTIIOCOOHOCTH TapHOE BJa- | IEIIHOE, HO | CUCTEMaTH-
BAET [OCIEACT- OTIpeIeIIsATh U JIEHUE CIIO- HECHCTEMa- | YEeCKOe Blla-
s BosMOkHbLx | OTECHHBATH IO- COOHOCTBIO TUYECKOE JIEHUE CII0-
. CIIEJICTBUS BO3- | ONPENENATh U | BJaJIeHUE CcOOHOCTBIO
PCLICHUH 38713~ |y yxeHpIx petie- OLICHUBATh CIOCOOHO- | ONPENEIsATh U
a HUH 3a71a4u MOCIIEACTBHS | CTbhIO OIpe- OILICHUBATh
BO3MO>KHBIX JIeTSATh U MOCJIC/ICTBHS
pelleHuid 3a- | OLICHUBATh BO3MO>KHBIX
nadu NOCJIEACTBUSI | pELIeHUH 3a-
BO3MO>KHBIX aqu
peuieHun 3a-
Jaun

7.3. Tunossie KOHTPOJIbHBIEC 3alaHUAA WUJIH HHBbIC MaTEpHaAJIbI, H606XO}II/IMI>IC AJIsd

OLICHKH 3HAHMI, YMeHHi, HABBIKOB, XapaKTepPU3YIOIIUX 3Tanbl (POPMHUPOBAHUS KOMIIe-
TeHl Ui B npouecce ocsoenust OIIOII BO

13.

14.

15.

16.
17.

18.

19.

Bomnpocs! 1J1st ycTHOTO onpoca

Uto takoe HOHMYC? OOBSICHUTE €T0 YCTPOUCTRBO.

Uro Ha3bIBaeTCsl TOYHOCTHIO HOHWYca. Hamuimmre pacyér TOUHOCTH HOHUYcCA AJSl JAHHOTO
MITAaHT€HITUPKYIIA.

Chopmynupyiite npaBuiIo U3MEPEHHs! JUIMHBI HITAaHT €HIUPKYJIEM.

Kak yctpoen muxpomerp?

Yemy paBeH II1ar MUKpOMETPUYECKOTI0 BUHTA JJISl TaHHOT'O MUKpomeTpa?

Kak onpenenuts AuaMeTp MpOBOIOKA MUKPOMETPOM?

Kak BbIUMCINTB a0COTIOTHYIO MOTPEIIHOCTh U3MEpEHHs?

Kak BBIUMCIINTE OTHOCUTEIHHYIO TIOTPEIIHOCTH?

Yro Takoe MIOTHOCTh BelecTa’?

. CKONbKO KyOMYEeCKUX MUJUIMMETPOB COJIEPIKUTCS B OJTHOM KyOU4ecKkoM MeTpe?

.. Chopmynupyiite 3akoH ['yka u Hanummre ero Gopmyiy.
. Uro Ha3piBaercs moxyneM FOHra, HampspkeHHEeM, OTHOCUTENbHBIM yiuinHeHneM? Kakumu

dbopMysaMu OHU BBIPAXKAIOTCS?

OT KakuX BETUYMH 3aBUCUT MOyab KOHra u KakuMH €IMHUIIAMU OH U3MEPSIETCS B CHCTEME
cn?

Kakue konebaHusi Ha3pIBAIOTCSA rapMOHUYecKUMU? UTO Takoe epruo KoJieOaH s, aMILIUTY-
na?

Hanummre $hopMynbl CKOPOCTH, YCKOPEHHUS U BO3BPAIIAIOIICH CHIIBI MPU TapMOHUYECKOM
K0JIe0aTeIIbHOM JIBMDKCHUH, KaK OHH ITOJTYIar0TCS ?

Cremnaiite BbIBO (hOPMYIIBI 7St KOOPPUITMEHTA KECTKOCTU TPYKUHBI.

Urto Ha3bIBaeTCs TUIOTHOCTHIO BEIIECTBA M B KaKWX CIUHUIIAX OHA M3MEpPSIETCS B CHCTEME
cn?

B 49é€Mm cocTouT TpyIHOCTH ONpeeieHuss 00beMa CBHITYYHX T W KaK OHA OMPEICINIIeTCs B
naHHOU pabote?

ChopmynupyiiTe 3aKOH H30TEPMHUECKOTO MPOIEcca U HATUIIUTE €r0 (OpMYITy.



20.
21.

22.
23.
24.
25.
26.

27.
28.

29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44,
45.
46.
47.
48.
49.
50.
51.

52.
53.
54.
55.

56.
57.

58.
59.

UTo Ha3bIBACTCS YTIIOBOW CKOPOCTHIO U YIJIOBBIM YCKOPEHUEM?

Kak cBsi3aHBbI yIii0Basi CKOPOCTh U YIJIOBOE YCKOPEHHUE C AHAIIOTMYHBIMU BEJTMYUHAMU TIPU
nocTynarensHoM JBmkeHun? Caenaiite BIBOA (POPMYIT 3TOM 3aBUCUMOCTH.
ChopmynupyiiTe BTopoi 3aKkoH Hpl0TOHA 1)1 BpalaTeIbHOTO JIBHKCHUSI.

YTO Ha3bIBAETCSI MOMEHTOM CHJIBI?

Uto Ha3BIBAaETCSI MOMEHTOM MHEPILIMH TOYKH, Tena?

Haiite BbIBOZ paboueii hopmyisl (8B).

UYro Ha3piBaeTCA aOCOIIOTHOM U OTHOCUTENBLHOM OMMUOKAMHU, U KaK OHU BBIYUCIISIOTCA?

[aiite onpeneneHre MaTeEMaTHYECKOIO0 MasiTHUKA.

[Tpy kakuxX OorpaHMYEHHSIX MAaTEMATUYECKUH MasTHUK COBEpIIAET rApMOHUYECKHE KojeOa-
HusA?

Yro HazpIBaeTCs rapMOHUUYECKUMHU KoeOaHUsIMHU?

Jaiite BbIBOZ (hOopMyIIbl IEpHO/A KOJIeOaHUH MaTEMaTHYECKOr0 MasgTHHKA.

Jaiite BBIBOJ (DOPMYJIBI YCKOPEHHS CUIIBI TSXKECTH.

OT 4ero 3aBUCHUT BEJIMYKMHA YCKOPEHUS CUIIBI TAXKECTH?

OT KaKuX BeJIMYMH 3aBUCHUT MEPUOJI KOJICOAHUsI MaTeMaTUYECKOro MasiTHUKa? 3aBUCUT JIU OH
OT Macchl mapuka? 3aBUCHUT JIM OH OT pa3MEpOB IIapuKa.

Uto Ha3pIBaeTCs aOCOMIOTHON BIIAXKHOCTHIO BO3/1yXa?

Uro Ha3pIBaeTCs OTHOCUTENIBHOM BIAKHOCTBIO BO3/1yXa?

Kakoe naBneHne Ha3pIBaeTCs MapUUaIbHBIM?

CdopmynupoBats 3akoH JlanbroHa.

W3 kakux napuuaibHbIX JAaBICHUN CKIIaJbIBaeTCs aTMOc(hepHoe JaBiieHue?

Kaxoii nap Ha3bIBaeTCs HACHILLICHHBIM, HEHACBIILIEHHBIM?

Uto Ha3bIBACTCS TOYKOU POCHI?

YcTpolicTBO M MPUHLUI PpabOThl aCUPALMOHHOIO MCUXpOMETpa AcMaHa U IICUXPOMETpa
ABrycra, IpenMyIlecTBa U HEAOCTATKH Ka)KJI0TO U3 HUX.

Enununa nasnenus B cucreme CH.
Kaxkast )kuaKoCcTh Ha3bIBAETCSA BI3KOMN?

JlaTb onpeienieHne CUIIbl BHYTPEHHETO TPEHUS.

Jatb onpenenenne korpuumeHTa BI3KOCTH U ero eauHuIy n3mepenus B CU.

Yto Ha3bIBaeTCS IPaJUEHTOM CKOPOCTH U KaKOH (PU3NYECKHU CMBICI OH UMeeT?

KakoB MoneKymsipHbII MEXaHNU3M BHYTPEHHEIO TPEHUs?

Kak 3aBUCHUT BSA3KOCTB KMJIKOCTEHN U ra30B OT TEMIIEPATYphl U AABJICHUSA?

B uem cyts Mmetoga Ctokca?

Kaxue cuiel JeiCTBYIOT Ha IIApHK, Najaomui B xkuakocTu? IlokasaTe UX Ha yepTexe.
Onumure ABMKEHHME LIapuKa B KUAKOCTH. Korna naBukeHHe MIapuKa CTaHOBUTCS paBHO-
MEpPHBIM?

CdopmynupoBaTh 3aK0H Apxumesa.

B uem 3akirouaeTcs ABJI€HNE TOBEPXHOCTHOTO HATSKEHUS?

KakoB MexaHU3M NMOBEPXHOCTHOI'O HATSKEHHUS !

Jaiite onpenenenue ko3hdUIeHTa MOBEPXHOCTHOTO HATSKEHUS KHUJIKOCTU U €r0 eMHUIIBI
n3mepenus B CHU.

Kak HampaBieHbl CHJIbI TOBEPXHOCTHOTO HATSHKEHUS 110 OTHOIIEHHIO K MOBEPXHOCTH JKU[-
KOCTH U K KOHTYPY, OTPaHUYHMBAIOIIEMY JKUJKOCTH?

Kak 3aBucuT k03¢ pUIMEHT MOBEPXHOCTHOIO HATSHKEHUS OT TEMIIEPaTyphl?

UTto Ha3BIBACTCSI KPUTHIECKON TeMmepaTypon?

Kak HanpaBieHb! CHIIbI IOBEPXHOCTHOIO HATSDKEHUSI B MECTE OTpPbIBA KaIUI?



60

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.

72.
73.
74.
75.

76.
77.
78.

79.
80.
81.

82.
83.
84.
85.
86.

87.
88.
89.
90.
91.

92.

93
94
95
96
97
98
99

. UTo Takoe KanuuisipHbIe SBJICHUS?

3adeM BBITIOTHAETCS OTBIT C ATAJIOHHOH XKHIKOCTHIO (BOIOM)?

VY KaKkoi U3 UCCIeNyeMbIX KHJIKOCTEH YMCIIO Karesb B AHHULIE 00beMa 0oJbIe U noyemy?
UYrto Ha3bIBaeTCSl BHYTPEHHEW SHEPTUEH, KOJIMYECTBOM TEIIOTHI?

. UTto Takoe TermiooomMeH?

Uto Ha3bIBaeTCS YACIBHON TEINIOEMKOCTHIO BenlecTBa? Eqununa e€ nzmepenus B CHU.

OT 4ero 3aBUCHUT TEIUIOEMKOCTh BEIIeCTBA?

OOBSICHUTD CYyTh METOJIa JIEKTPOKAIIOPUMETPA.

Kaxk mpoucxoaut nepegada TEIIOTHl OT HATPETHIX CIUPAICH K KUJIKOCTIM?

B npouiecce n3mepenuii He00X0IMMO HEMIPEPHIBHO MOMEIINBATH KHUAKOCTH. 3auem?

[Ipu xakux yclIOBUSX HArpeBaTeiid OTIAIOT, a KAIOPUMETPHI C KUIKOCTAMHU MPUHUMAIOT
OJIMHAKOBOE KOJIMYECTBO TEILIOTHI, T.€. KAK B AKCIIEPUMEHTE MOJEP)KUBACTCS YCIOBUE TEII-
J0Boro Gananca?

Jaiite ompeneneHue aanabaTHOrO Mpollecca, oXapakTepu3yite ero (yCiaoBHs OCYyIIeCTBIe-
HUs, ypaBHeHue [lyaccona, Hapucyiite rpaduk 3aBucumocty p(V), 3anummre s Hero mnep-
BOE HAYaJI0 TEPMOJIMHAMUKH).

Kakue TenaoeMKoCTH pa3inyaroT JiJIsi Ta30B B 3aBUCUMOCTH OT YCIIOBUM HarpeBaHus?

JlaiiTe omnpeieieHUE KaKI0M U3 HUX.

[Touemy Cp 60mb111€e, uem Cv?

Uro Ha3bIBaeTCA YUCIOM CTENEeHEW CBOOOIbI, YEMY PAaBHO YHCIIO CTENeHed cBOOOABI OJIHO-
aTOMHOMH, IByXaTOMHOM, TPEXaTOMHOM MOJIEKYJIbI?

Kak cBsi3an mokazarenb aquadarhl ¢ YHCIOM CTeNeHell cBOOO bl MOJIEKYI ra3a?

B uem cyTh MeTona aguabaTHOTO paciupeHus?

N3 kakux ycTpOWCTB COCTOMUT 3KCIEPUMEHTANIbHAS yCTaHOBKA? UTO M3MepsieT BOASHOW Ma-
HOMETp?

[aiiTe onpeneneHne M30XOPHOTO MPOLECCa U 0XAPAKTEPU3YITE €ro.

Kaxkue niporieccsl mporcXoAsT B OAJIJIOHE ¢ BO3AYXOM MPHU BBIITOJIHEHUH YKCIIEPUMEHTA.
HapucoBats rpaduku mporieccoB, OCYIIECTBIEMbIX B SKCIIEPUMEHTE, B CUCTEME KOOPIUHAT
p, V.

UYro HazpiBaeTCs nMapooOpa3zoBaHUEM, UCTIAPEHUEM, KUTIEHUEM?

KakoB MexaHu3M HCTIapeHUs ¢ TOUKU 3PEHUS MOJIEKYJISIPHO-KMHETHUYECKOU TEOPHH?
Yrto Takoe KOHJIeHcauus?

[Touemy ucriapeHre COmpOBOKIAACTCS OXJIAKICHUEM, a KOHJICHCAIIHS BbIIEIEHUEM TETIJIOTHI?
Kaxoi1 nap Ha3pIBa€TCsl HACBIIIEHHBIM, KaK IJIOTHOCTh U JIaBJIICHHE HACBIIIEHHOTO Napa 3aBU-
CAT OT TeMIepaTyphl?

Uto Ha3bIBaeTCA yIEIbHON TEIUIOTON MapooOpa3oBaHUs KUIKOCTH?

KakoB mexanusm kunenus?

UTto Ha3bIBae€TCS TEMNEPATYPOU KUIIEHUS U KaK OHA 3aBUCUT OT BHEUIHETO AaBICHUS?

B yem cyTh KaOpuMETpUYECKOTO METO/Ia ONPEIeNICHUs yIeTbHON TEeIIOTH mapoodpas3oBa-
HUS )KUIKOCTH?

. Uro takoe xonnencarop? Kak oH mzoOpaxaercs B 3JeKTpHueckux cxemax? I'ne npumens-
ercs?

Uto Takoe eMKOCTh KOHJeHcaTopa? B Kakux eIuHHUIaX HU3MEPSIETCS €MKOCTh B CHCTEME
cn?

. EMKOCTB MJI0CKOT0 KOHJIEHCATOpa.

. EMKocTh OaTtapeu mocienoBaTeNbHO U NMapalljieIbHO COSAMHEHHBIX KOHACHCATOPOB.
. IToueMy NOCTOSIHHBINA TOK HE TE€YET Yepe3 KOHJIEHCATOP, & IEPEMEHHBIN — TeueT?

. UTo Takoe MHAYKTUBHOCTb KaTyIIKU? OT 4ero oHa 3aBUCUT?

. JlaTh onpeneneHne enMHAIIBI MHIYKTUBHOCTH B CU.

. Kakoii Tok Ha3pIBaeTCsl NEPEMEHHBIM TOKOM?

. SIBnenune smekTpomMarauTHOM nHAyKIuu. [IpaBuio Jlenna.

100. SIBneHHe CaMOWHIYKIIHH.



101. Cdopmynupyiite 3akoHbl OMa 17151 y4acTKa IIEeTH U ITOJHON IIeTIH.

102. Cdopmynupyiite 3akonsl Kupxroda.

103. Yemy paBHa paboTta snekrpuueckoro Toka? Exununa namepenus padotsl B cucreme CU.

104. Yemy paBHa MOIIHOCTb JIEKTpUUYECKOro Harpeparesns? EauHuna usmMepeHus MOLIHOCTH
B cucreme CH.

105. Yro HazpiBaeTcs KOA(PPUIIMEHTOM TOJIC3HOTO ICHCTBHUS JICKTPUIECKOTO HarpeBaress?

106. Kaxkue daxtops! BnustoT Ha BennunnHy KI1J] HarpeBaTenbHOM ycTaHOBKH?

107. Cdopmynupyiite 3akon J[xoymnsa-JleHna.

108. VYcrpoiicTBo 1 npuHIKTI paboTH TpaHchopmaTopa.

109. SIBnenwue 3MeKTpOMarHUTHOW HMHIYKIMU U 3aKoH Dapanes. [Tpasuio Jlenna.

110.  sIBieHMEe CAaMOWHIYKIIHH.

111. KakoBa OCHOBHas rUIOTE3a MPOUCXO0XKIECHHUSI MATHUTHOIO OIS 3emiu?

112.  Hapucyiite CuIOBBIC JMHUM F€OMarHuTHOTO mojisi. KakoBa Hanps»keHHOCTh MarHUTHOTO
110J1s1 3eMJIM Ha MarHUTHBIX oJIfocax U akBarope? [louemy oHM pa3nuyHbl?

113. Codopmynupyiite 3akon buo-Casapa-Jlamnaca.

114.  VYcTpolcTBO M MPUHIUI pabOThI TAHTE€HC-TAIbBAHOMETPA.

115. Tlouemy mpu MPOTEKAaHUU TOKA B TAHTE€HC-TAIIbBAHOMETPE MAarHUTHAS CTPEJIKa OTKIIOHS-
€Tcs OT MarHUTHOTO MepuanaHa?

116. Ilouemy cieayeT OpPHEHTHPOBATH IUIOCKOCTh KOHTYpa TaHTCHC-TaIbBAaHOMETpa B Ha-
IPaBJIEHUN MarHUTHOTO MepUaraHa’?

117. Kakum 00pa3oM MOKHO YCTAaHOBUTH HAJTMYUE MArHUTHOTO MOJS?

118. Kakue Buabl 3JeKTpUdYecKUX Harpy3ok Bel 3Haere? [laiitTe onpeneneHue KaxJoro BUia
Harpy3KH.

119. UYro Takoe onTrueckoe m3nyucHrue? Kakue BUIbI H3TyIeHUN BKIIFOUAET ONTHYCCKHIMA
Jana3oH?

120. ®ysKUMA BUIHOCTH, e Ppu3muecKuii cMbIca. Bua yHKIMM BUIHOCTH U151 THEBHOTO H
CYMEpPEYHOr'0 3peHus, B YeEM pa3jInyue U 4eM OHO 00yCIIOBICHO?

121. SIBneHue ociaOieHuUs CBETA MPH MPOXOKICHUH Yepe3 BEIIECTBO, MEXAHNU3M IMOTIJIOMIECHUS
JUISl Pa3HbIX THIIOB BEILECTBA.

122. KakoBBI IPUYHHBI BO3MOXKHBIX OTKJIOHEHHI CBOHCTB pacTBOPOB OT OOBEAMHEHHOTO 3a-
KOHa MOTJIOIIEHUS?

123. MomnsipHbIil KOXQPHUIUEHT MOTIIOMEHHS, €r0 ONpeieieHne U GaKTOPbl, OT KOTOPBIX OH
3aBHCHUT.

124.  [lath ompenerncHue aOCOTIOTHOTO U OTHOCUTEIILHOTO IMOKa3aTelel TPeIOMIICHHSI CPEJIBI.

125. CdopmynurpoBaTh 3aKOHBI OTPAXKEHUS U MPEIOMIICHHSI CBETA.

126. YcTpoHCTBO MHKPOCKOIIA, ONTHYECKAs CXeMa U XOJI JIydeil B MUKPOCKOIIE.

127. Paccka3atp o crocobe onpezaeneHus Kod(pUIMEeHTa TPeIOMIEHUS CTeKJa ¢ MOMOIIbIO
MHUKPOCKOTIA.

128. Yo Ha3bIBaeTCs aOCONIOTHBIM U OTHOCUTEIBHBIM ITOKa3aTeNIeM MPEIOMIICHHS! Cpe/Ibl?

129. OO®BsicHHUTE SBJICHUE MTOJHOTO BHYTPEHHETO OTPAKCHHUS.

130. Yto Ha3BIBaETCS JTMH3OU?

131. Kaxkwue ObIBatOT JUH3BI?

132. OcHOBHBIE XapaKTEPUCTUKHU JINH3bI

133. Yo Takoe mHTEp(EpPEHINS CBETA, TIOYEMY OHA HAOIIFOJaeTCsl B TOHKUX TUTACTHHKAX ?

134. IlpencraBneHue o CBETE B BOJHOBOM onTHKe. UTO Takoe GPOHT BOIHBI?

135. IlpencraBieHue O CBETE€ B FTeOMETPHUSCKOM onTrke. YTo Takoe yq?

136.  Kaxoii cBeT Ha3bIBa€TCsI MOHOXPOMATUYECKUM?

137.  Kaxue BOJHBI Ha3bIBAIOTCS KOT€PEHTHBIMU?

138.  Uro Ha3biBaercs audpaxiuei ceera?

139. Yro Ha3wIBaeTcs MHTEep(hEpeHIHEH cBeTa?

140.  Yro Takoe qudpakInOHHAs perieTka?

141. Kaxkwue tunsl cnektpoB Bel 3Haete?



142.
143.
Te?
144.
145.

Kak ycTpoen cnektpockon?
Kakoii cBer Ha3pIBaeTCsl MoJsApru30BaHHbIM? Kakue BUIbI nossipu3anuu cBeta Bol 3Hae-

Kakumu cnoco6amu MOYHO HOJIYYUTh HOJISIPU30BAHHBIN CBET?
Uro takoe ecrecTBeHHbIH cBeT? llouemy M3iyueHHE €CTECTBEHHBIX MCTOUYHHUKOB CBETA

HE HOJ'I?IpI/ISOBaHO?

146.  Kaxoii cBeT Ha3bIBACTCS YACTHYHO MOJSPU30BAHHBIM?
147. B uem 3axmrouaetcs siBienue porodddexra?
148. Bwuasl poroaddexra.
149. CdopmynupyiiTe 3KCIIEpUMEHTAIbHBIE 3aKOHBI BHENTHET0 (poTodddexTa.
150. Yro Takoe mukpockon? HazoBure 001acTv mpruMEHEHUSI MUKPOCKOIIA.
151. U3 kakux OCHOBHBIX YaCTEH COCTOMUT MHUKPOCKOI?
152. Haueprute X0/ Ty4eil B MEKPOCKOIIE.
Tembl pedepaToB

1. CBoiicTBa HOHU3UPYIOIIHX JTy4eH.
2. MarsuTHble MaTepualibl U GU3NYECKUE SIBICHUS B MArHETOSJIEKTPOHUKE
3. [Tpupoma mapoBoit MOJIHUA
4. CoBpeMeHHbIE METO/Ibl BhIpAILlMBAHUS KPUCTAIIIOB
S. [1na3ma u ee npuMeHeHNE
6. JIazepHast TEXHOJIOTUS — Ba)KHEHIIIask OTPACIb COBPEMEHHOI'O €CTECTBO3HAHUS
7. WHepimoHHOCTH MPOLIECCOB TEINIO0OMEHA B IIPHPOJIE
8. Bupl HOHU3UPYIOIIKX U3ITyYEHUH U UX CBOMCTBA
9. MarauTHbl€ N0JISI ¥ UX BO3JIEHCTBUE HA KUBbIE OPraHU3MbI
10.  ArMocdepHble MpoLeccs U UX POJib B CTPOUTEIHCTBE
11.  TemnonmpoBOIHOCTH, (pr3HUEcKasi CYIIHOCTD SIBICHUS M YUET SBJICHHS TEIUIOIPOBOJHOCTH
12. buomnosne. DHepreTuyeckas CHCTEMa OpraHu3Ma
13. CoBpeMeHHbIE METO/1bl BhIpAIIMBAHUSI KPUCTAIIOB
14.  CoBpeMmeHHbIE HCTOYHHUKH CBETa — 3@ U IPOTHB
15. Pu3nyecKue CBOMCTBA IIOYB
16.  Cuubl TpeHHUs ¥ TATOTEHHS. 3aKOH BCEMUPHOTO TATOTEHUS
17.  [laBneHue B HENMOJBMKHBIX KMJIKOCTSX U ra3ax. 3akoH Apxumesa u 3akoH [lackans.
18.  IloBepXHOCTHBI! CIIOM KHUJKOCTH.
19.  VYnenbHas mOBepXHOCTHAs YHEPTHUS (TIOBEPXHOCTHOE HATSKECHHUE).

Tembl 10K1210B
1. SBnenne cmaunBanus. KanwyuisipHble sBIICHUS.
2. Kpucrannunueckue u amop¢Hsble Tena. TUIBI KpUCTAIIMYECKUX peieTok. MoHO U nmonu-
KPHUCTAJLIBL.
3. [1naBnenue u ucnapeHue TBepAbIX Tel. TenaoBoe paclMpeHne TBEPIbIX Tell.
4. CaolicTBa napoB. BiakHOCTb U METO/IbI €€ U3MEPEHUSI.
S. DJIEKTPUYECKUH TOK B )KHAKOCTAX. DIIEKTPOJIA3. 3AKOHBI JJIEKTPOJIN3A.
6. DneKTpUUecKnuii TOK B BakyyMme. Tieronuii, 1yroBoil, MCKpOBON M KOPOHHBIHN pa3psi/bl.
7. 3aKOHOB r€OMETPUUYECKOI ONTUKU, CKOPOCTh CBETA U METO/Ibl €€ U3MEPEHHUS, OTPAKEHUE

CB€Ta OT INIOCKUX U C(I)epI/I‘-ICCKI/IX 3CpKaJ.

8.

[Ipenomienue Ha chepuIecKux MOBEPXHOCTSX, JIMH3BI, TOTPEITHOCTH ONTHYECKUX CHUC-

teM, OnTuyeckue mpudopsI.

9.

OneMeHThI poToMeTprun. POTOMETPUIESCKHE BETUIMHBI U UX CAMHUITBI.



10.  CnocoOsl HabmoAeHUs Aucniepcun cBeta. [Ipu3marnyeckuid 1 TuppaKIMOHHBINA CHIEK-
Tpbl. CBSI3b AUCTIEPCUH C TIOTJIOIEHHEM. L[BeTa Ten u CrieKTphl MOTJIONICHUS.

11.  EcrecTBeHHBIN CBET U pa3IMyYHbIE TUIIBI IOJISIPU30BAHHOIO cBeTa. J[BOMHOE yuenpe-
nomiuenue. [longpuzanns npu OTpaKEHUU U MPEIOMIICHUN.

12.  Tlonspuzyromue Npu3Mbl, OJISIPOUIBI M UX IPUMEHEHHE. Bpalienne miockocTy nojisipu-
3aLlUN.

13.  ®otosnexrpuueckuii 3¢ pext. OcHoBHBIE BUIBI (oT03PPexra. DoTOrIEeMEHTHI U NX
IIPUMEHEHHUE.

14. PenTrenoBckue yun, criocoOb! ux nomydeHus. [IpuHuun neiictBus nasepa npuMeHeHHe
€ro B CEJIbCKOM XO35IMCTBE.

15.  SIBneHue paanoakTUBHOCTU. PaalOaKTHBHOE U3IIYyYEHUEY.

16.  OcHOBHBIE THIIBI SJEPHBIX PEAKIIUH.

17.  HckyccTBeHHas paJuO0aKTUBHOCTb.

18. PanmoakTuBHBIE U30TOIBI U UX IPUMEHEHHUE.

KonTposbHbIe padoThbl

I[Ipumep pemenus 3axayu no pasaeiay «Mexanukay.

YcaoBue: B MEX3BE3IHOM MPOCTPAHCTBE, T CHIION MPUTHKEHUST OJIDKANIINX 3BE31 MOKHO
npeHebpeys, KOCMUYecKuid Kopadib Maccoir M =1000 T BxiIrovaeT aBuraTelns ¢ cuinoi tsru F=1000 H.
Onpenennuts: CKOPOCTh V moneta kopabms gepes 1c, 100c, 1000 wac mocie crapta; pacCTOSTHHAE S TIPOii-
nenHnoe kopabiem uepes lc, 100c, 1000 gac.

Pemenne:

Ilockonbky HanpaBiIeHUE OBIKEHHS HE 3a0aTCsl CHCTEMa KOOPAMHAT IS 3aaHus TAKOTO HaIpaB-
JIeHUs1 He TpeOyeTcs.

1. ITo 2-my 3akony Hb10TOHA ompeniesisieM YCKOpeHue a, MmojlydyaeMoe KopadieM OT AeHCTBHS ABH-
rarens

a=F/m = 1000H /1000000kr = 10" m/c?

2. CkopocTs ompe/iensieM Kak HHTETpall OT YCKOPEHHUs, H TIOCKOJIbKY YCKOPEHUE BETMYMHA TTOCTOSH-

Hasl, TO BBIHOCUTCS 32 HHTErpal, a HHTerpai oT 1 mo Bpemenu t paBeH npocto t, cnemoBarensHo V = at
muepes lc v=10%m/c

aepes 100c v =10"m/c

gepes 1000 gac (i 3600000c) v = 3,6%10° m/c

3. IlyTh S mpoiineHHbIH KOpabaéM onpenensieM Kak HHTErpal OT CKOPOCTH V, M ITIOCKOJIBKY CKOPOCTb
MPONOPIIMOHAJIbHA BPEMEHHU, TO UHTErpall OT t 1o BpemeHu t
paBeH /2 u ¢ yaetroM Ko>((HIMEHTa — YCKOPEHHs a (T.K. BETHUMHA YCKOPEHHS MOCTOSHHA) MOy dHM
oKOHUaTeNbHYyI0 GopMyy s=at’/2.
Ortcrona myTh NPOWCHHBIN KopabieM Hociie cTapra;
gepes 1c s =0.5%10%u;
yepe3 100c s=35 m;
gepes 10004ac s = 6,48* 10° M ntu 6,48 MIH.KM.

PaccMoTpum npumep peuieHus 3aaaqu no pasaeny «TenjoTexHukay.
Ycaosue 3apaun: Kak U3MEHUTCS 1aBIIEHUE ra3a, €CJIM KOHUEHTPALMSI €r0 MOJIEKYJ YBEIUUUTCS B 3
pasa, a CpeIHss CKOPOCTh MOJICKYJI YMEHBIUTCS B 3 pa3a’?
Pemenue: Bece Ha3BaHHBIC BHINIEC BEIMYUHBI BXOISIT B OCHOBHOE YpaBHEHHE KHMHETUIECKON TEOPUU HJIe-
aJBHOTO rasa, Io3TOMY C HETO Mbl M HAUHEM. 3aluIlieM 3TO YpaBHEHUE JAJisl IEPBOTO U BTOPOTO COCTOSI-
HHI1 Ta3a:
p= lmﬂr;',uf H p= lmnnug :

3 3
Teneps pa3nenuM JieBble U MpaBble YaCTH 3TUX YpaBHEHUH ApyT Ha Apyra. OT 3TOro paBeHCTBO HE HAPY-
LIUTCS, @ HEU3BECTHAsI HAM Macca MOJIEKYJIbl COKPATUTCS, U Mbl CMOXEM HalTH KICKOMOE OTHOLIECHUE
JaBIIEHMA. ByeM 1eauTh BTOpoe ypaBHEHHE Ha TIEPBOE, HAM BEIb HAI0 HailTh oTHOIIeHne p2/pl:
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MEI BEIUUCTWIN, YTO KOHEYHOE JaBJICHUE BTPOE MEHBIIIE HAYAIBHOT0, 3HAUYUT, OHO YMEHBIIUTCS B 3
paza.

PaccMoTpum npumep pelnieHusi 3aa4u o pasaeiny «MexaHUuKa».
YcaoBue. Teno OpomieHo MO YIIIOM 0L K TOPH3OHTY € Ha4aIbHON CKOPOCTHIO V.
Omnpenenuts MAaKCHMAIIBHYIO BBICOTY TIOABEMA N M TabHOCTH TOJIeTa Tena S.

Pewmrenue.
Crpoum "eptéx B 1-oM KBagpante JlekapToBoi MI0CKOCTH. JIMHMS TOPU30HTA - IO OCH X,
BEepTUKAJIbHASA - 110 OCH Y

y

Y

A

PackmagpiBaeM BEKTOp CKOPOCTH Ha TOPH3OHTAIBHYIO Vy M BEPTUKAJBbHYIO Vi, COCTaBIIAIOLINE, TPEBpa-
Iasi BEKTOPHYIO 3a/a4y B CKaJSIPHYIO, HO IT0 OPTOTOHAIBHBIM HAIPABICHUSIM (3TO Pa3IoKeHHE TI0 OPTO-
TOHAJIBHBIM OCSIM — OCHOBHOW Ha4aJIbHBIH TPHEM pPEIIeHUs] BEKTOPHBIX 3a/1a4).

Taxoe PAa3JI0)KCHUE TTO3BOJISICT COCTABUTL JIBa YPABHCHHA ABWKXCHUA TEJIa, - T.C. ONPECACIIATH IIYTh
Telna Kak (GYHKIMIO BpeMeHH U 1o BepTukanu — Y(t), u no ropusonTtany - x(t).

1. y=vt -(gt)2

(mepBoe craraeMoe OnpeesseT IMyTh MPOXOAUMBIA TEJIOM 10 WHEPILHU C HAYalbHOH CKOPOCTBIO Vi,
BTOPOE CJIaraeMoe UMeeT 3HaK MHHYC TIOTOMY, YTO ONPEIENISeT MyTh IPOXOIUMBIIl TEIOM C YCKOPEHHEM
CBOOOIHOTO TAJICHUsI MOJ] ICHCTBHEM CHJIBI TSDKECTH P HampaBJieHHO# M0 OTpHIATEIbHOMY HarpaBie-
HHIO ocH Y)

2. X =Vt

(3Ta hopmMyIia onpenenseT MyTh MPOXOIUMbIH TEJIOM 110 MHEPIIMK ¢ HAYAJIbHOW CKOPOCTBIO Vy U 0OJIbIIe
HUKaKHX CIIaraeMbIX HET, TOTOMY, YTO M0 TOPU3OHTAJIM HE IEWCTBYET HUKAKasl CUIIA).

HerpynHo BuaeTs, 4To 3a1aBasich 3HAYCHUSIMU BEJTMYMHBI BpeMeHH t , BO3MOXKHO MOCTpoeHHe (DyHK-
muii Y (t) u x (t) ¢ 1060 TOYHOCTHIO HauMHAs ¢ HadanbHOro MoMeHTta t =0. Ho ocoGeHHOCTD (u3mye-
CKHUX 33/1a4, pellieHHe KOTOPBIX MpPEACTaBISETCS CHCTEMOI ypaBHEHUI COCTOUT B TOM, YTO HEOOXOAMMO
3apaHee OMNpeAeIUTh TaKhe KPUTUIECKHE TOUKH UCKOMBIX (DYHKIIUH, B KOTOPBIX IPOUCXOANUT HapyIICHUE
JIOTUKY WHEPIMOHHOTO JBWKEHHUA. B nMaHHOM 3a/1adye 3TO yCIOBHE HEOTPUIATEILHOCTH BEITUYUHE Y (T.€.
— TeJO He MOXET Iepecedsb och X). [103TOMy KpHUTHYECKO# TOUYKOW peleHus AaHHOW 3amaun OyneT Mo-
MEHT BPEMEHH {; B KOTOPBIN TEJIO KOCHETCS OCH X IMOCJIE JIBUKEHHSI BBEPX MO BEPTUKAIN O] JIeHCTBUEM
umiyibsca cuibl. [logcraBum t, B ypaBHeHHE | U MOTydnM yCJIOBHUE IS €r0 ONPENEICHUs:

0=v, t—(gtD)2 wm t,=2v,/g. (1)

TakuMm 00pa3oM HaiJIeHO BpeMsl ITOJIeTa Tejla U TeTeph ITyTh MPOUIEHHBIN TEIOM M0 TOPU30HTA-
JI S ONPEeeNINTCS MOACTaAHOBKOM 3HaYeHus T, B ypaBHeHHUE 2

S=(2v,v)lg = (Vo sin2a)/g 2



(Cc yueTom TorO, 4TO V= Vo COSCL, @ Vy= VoSiNaL).
B mocienuHeit (hopMyIe yITEHO MPaBUIIO TPUIOHOMETpHH 2SiNa*cosa. = Sin2a.
IepBblii Ba:KHBIH BHIBOJ, CIEIYIOMIUI U3 TOITYYEHHOTO pemeHus (2) :
Ha MAKCHMAJIbHOE PACCTOSIHME YIIETHT TO TEJI0, KOTOPOE OPOIICHO MO YIJIOM
45° TOPU30HTY (TOJILKO B 3TOM CJIydae HMEEM MaKCHMalbHOE 3HaYCHHUE SiNn).
YToObl HANTH MaKCUMAJBbHYIO BBICOTY MOABEMA N MOKHO BOCIOJIB30BAThCS 3-Msl PU3HAKAMHU (KpHUTe-
pHsIMH) OCOOCHHOCTH JBIKEHHUS TeTIa.
Bo-nepBbIX, BepTUKAIbHAS COCTABIISIONIAs CKOPOCTH B T.A (MakKCHMyM BBICOTHI) paBHa HyIto. CiiezioBa-
TEJHHO, B3SB MEPBYIO MPOM3BOIAHYIO OT Y B 1-OoM ypaBHEHWHW M MPHUPABHAB €€ HYIIO, TIOIYINM BpEeMs
nogbéMa t, Tela Ha MaKCUMaJIbHYIO BBICOTY

t.=v/g.(3)

Bropoii Ba:kublii BbIBOA cenaeM, cpaBHUBas Gopmyny (3) ¢ popmymnoii (1)-
BpeMsl TI0JIeTa Tena BBepX (MoAbEéMa), U BpeMs rojieta BHU3 (MaAeHusi) PaBHBI.
3HaHue BpeMeHH noabéMa t, (M majeHns)) MO3BOJIET [0 YPaBHEHMIO | ONpenenuTh MyTh MPOiaeH-
HBIH TEJIOM 0 BEPTHUKAJIH 32 3TO BPEeMs , T.€. —

h =v,% 2g. (4)

Bo-BTopbIX, onyunts Gpopmyiy (3) 63 3HaHUS BBICIICH MaTeMaTHKA MOKHO, YCTaHOBUB (DYHK-
[IMOHAIBHYIO CBSI3b MEXIy KOOpAWHAaTaMu mojieta tena y= f(X) .
Jns 3TOro 1OCTaTOYHO B ypaBHEHHH | M30aBUTHCS OT BPEeMEHH U, MOJCTAaBHB €T0 3HAYECHHE U3 ypaBHE-
Hus 2 - t=X/Vy. [loay4um uckoMoe ypaBHEHHE CBS3BIBAIOIICE BEPTUKAIBHYIO Y U TOPH30HTAIBHYIO —
X KOOPIUHATHI -

y=x (/v - X (@2v)=xa - x’b,

KOTOpOE, COTJIaCHO MPECTABICHUSIM alIreOpbl, ABISETCS ypaBHEHHEM apaloJIbl.

Tpernii Ba:kHblil BBIBOJ - TPaeKTOPHUs MOJIETa Teia (MaTepHATbHOW TOYKH) CO CKOPOCTSIMH
MHOTO MEHbIIIe KocMuieckuX (< 7 KM/C), Tpu AEHCTBUU TOJIBKO OJHOW CHIIBI — CHIIBI TSDKECTH, €CTh
napa6oJa .
A, ecim 3TO TaK, TO, IIOCKOJIBKY Tapadoiia — KPUBasi C OChI0 CHMMETPHUH TIPOXO/SIIEH depe3 BepIInHy A,
TO MYTh MPOXOJUMBINA TeJIOM OT TOuku Opocka (1.0) 10 BepIInHbI (T.A) U MYTh — OT BEPIIUHBI O TOUYKH
najeHus paBHbl. Clie0BaTeNbHO, TOCKOJIBKY TENO ABMXKETCS M0 MHEPIMH, TO M BpeMs MoAbEMa U BpeMs
najeHus onuHakoBsl. [losTomy u3 hopmyet (1) momyuaem popmyiny (3) nemeHuem Ha 2

B-TpeTbuX, pemuTh 3a/1a4y MOXKHO M 110 3aKOHY COXPaHEHHsI SHEPTUH, MOJIyYUB cpa3y (GopmMyiy
(4). eiicTBUTENHHO, HA BEPITMHE TPACKTOPHUH (T.A) BEpTUKAIbHAS COCTABIISIONIAS CKOPOCTH CTAHOBHUTCS
PABHOI HYJIIO ¥ BCS KMHETHUECKAS SHEPIUs 110 BEPTHKAIM MV, /2 TIEPeXOUT B HOTEHIMAIBHYO YHEPIHIO
teaa mgh. OTcrozia, IpUpaBHUBAsL ATH JIBE BEIMYUHBI mojydaeM (4). Hy, a mockosbKy ¢ BeICOTHI h Teno
najaet ¢ yckopernuem g, To h = gt?/2 (cmoTpu mpocTeiiniyio 3aady, B JaHHOM ciydae h 5To myTh S mpoii-
JICHHBIN TEJIOM, a § — 3TO YCKOpEHHUE a) U BpeMs MaJeHus t, paBHO

t.=~+2h/ g,

¥, eCITH Tereph BMECTO N [O/CTaBUTh ero 3HaueHue no onpeaeneHuio - Wb, - (gt,?)/2 , To cHoBa moy-
YUM OCHOBHYIO hopmyiy (3).

OtmetnM, uTo mMo0ast Gpu3ndeckas 3ajada, Kak MMPaBUIIO, MOXKET OBITh pelIeHa BYMs METOJaMH, -
00 Ha OCHOBE YPaBHEHUI CHJIOBBIX B3aWMOJICHCTBHIA, TMOO Ha OCHOBE 3aKOHA «COXPAHEHHUS SHEPTHH»
(M — «KOJTMYECTBA JIBIDKECHUSY).

YTo0Obl OnpeieuTh MOy Ib BEKTOpa CKopocTH Tena V(t) B 1r000# TOUKe TpaeKTOpuH (OOBIYHO MH-
Tepec NPEJCTABIAIOT BepiirHa (T.A) W TOYKa IajeHus1) HeoOXxoaumo 1o teopeme [ludaropa cioxuTh
TOPU3OHTAJIBHYIO VCOSOL (HE3aBUCSIIYIO OT BPEMEHH) U BEPTHKAIBHYIO (VSiNa -gt ) cocTaBisronIfe CKo-
poctu. Ilocie BbIYMCIEHUH TOJYyYHM, YTO B T.A CKOPOCTb TEJa paBHA FOPU3OHTAJIBHON COCTaBISIOLIEH,
YTO W CJIEJOBAJIO OXKUAATbH, MTOCKOJIBKY B 3TOT MOMEHT BEPTHKaJbHAsl COCTaBJISIOIIAs CKOPOCTU paBHa
Hymt0. B KoHeuHON Touke monéTa, Te. — MaJeHUs, MOIYJIb BEKTOPAa CKOPOCTH OKa3bIBae€TCA PABHBIM Ha-
YaJbHOW BEJIMYMHE MOJIYJISl CKOPOCTH.



Bo3nukaer ecTeCTBEHHO 3aKOHHBIM BOIPOC JIFO003HATEIHFHOTO YEIOBEKA: a KAKOW TOPU30HTATBHON
CKOPOCTBIO JIOJDKHO 00J1a1aTh TeJo, YTOOBI M3 T.A majee ABUTATHCS IO OKPYKHOCTH BOKPYT 3eMITH, HE
nagast Ha Heé? (Tak Ha3bIBaeMast 3aJ1a4a «O IMEPBOM KOCMUYECKON CKOPOCTH).

[IpocToTa naHHOM 3aa4l COCTOUT B TOM, YTO HA TEJIO JCHCTBYET TOJBKO OJIHA CHJIA — CHJIA MIPUTS-
skeHus 3emnn (T.e. — cuiia TsbkecTH). Ho 0COOEHHOCTh yCIOBHS JaHHOW 3a7add B TOM, YTO TEJIO MMEET
JIBa YCKOpeHus (XOTs cuiia ogHa!) U cBOOOAHOTO MajeHus - § , ¥ IEHTPOCTPEMHUTEIHHOE ~V?/R (manpas-
JICHHOE K IEHTPY OKPYXXHOCTH panycoM R, - MO ONpenencHu0), B OTIMYUU OT MPEABIAYIICH 3a1auH,
T/ yCKOpeHre ObUIO TONBKO OHO — ¢ (IS JOKa3aTeIhCTBA STOTO AOCTATOYHO mpoanddhepeHnnpoBaTsh
10 BPEMEHH 00€ COCTaBJISIONINE CKOPOCTH).

Pemenue 3Toii 3a1a4M OTHOCUTENBHO MPOCTO — HAJIO 3HATH IVIABHOE YCIOBHE JBMKCHUS Teja IO OK-
PYXKHOCTH: CyMMa BCeX CHJI JICHCTBYIOIIMX Ha 3TO TEJIO €CTh CHJa IEHTPOCTPEMHUTEIbHAs
(T.e.1leHTpOCTpEMHUTETbHAS CHJIa €CTh PABHOJCHUCTBYIOIMIAS BCEX CHJI JCHUCTBYIOIIMX Ha TEJIO BPAIIaro-
mieecs 1Mo OKPYXKHOCTH) . B TaHHOM cilydae IEeHTPOCTPEMHTEIbHAS CHJIA €CTh PAaBHOACHCTBYIOINAS TOJIb-
KO OJTHOW peajbHON CHIIBI — CHJIBI TSDKECTH, TTO3TOMY

mg= mv/R wm v,=+/RQ.

Oto u OyneT 1-1 KocMudecKas CKOpOCTh, ¥ TIPY MOJICTAHOBKE B (POPMYITy 3HAUCHHUN TTEPEMEHHBIX
R = 6371 kM (ycpenHEHHBINH paguyc 3emiy, - He0o0X0AUMO TmepeBecTd B MeTphl - 6371000) u g = 9,81
m/c? noryduM BenmmuuHy 7905 M/c. IMEHHO Takyr0 CKOPOCTh Pa3BUII C IIOMOIIBIO YCKOPSIOIIETO armapa-
Ta-paKeTOHOCUTENS 1-i HICKYCCTBEHHBIN CIIyTHUK 3eMIIH, 3amylleHHbIN ¢ balikonypa B 1957 rony.

IIpumep no TeMe «IIEKTPUUECTBOY.

YeaoBue. 3a1aéTcs TOIBKO OJUH WCTOYHUK CHJIBI, B JAHHOM CIIy4dae, — JJIEKTPOABIKYIIEH CHIIBI
(BAC) Benmuunoit E (Hampspxkenue uzmepsemoe B Bonprax). [lapamerp ncTouHnKa — BHYTpEHHEE CO-
npotuBienne — I . [lapamerp BHemHeH 1ienn (Harpy3Ku) — COMPOTUBIICHUE pe3ncTopa — R. Onpenennuts
MOIITHOCTh PACCEUBAEMYIO HJIEKTPUUYECKUM TOKOM B HAaIrPy3Ke.

Pemenne:  MomHocTh P paccenBaemas Ha TF000M 3IIEMEHTE IEKTPUIECKON TEMH OMPEeIesIeTCs
B obmem cirydae o popmyne P = U*l (emunnma m3mepenus — Barr). [lnst cioygas pesucropa sta dop-
MyJia UMeeT ABe Mojudukanuu P = I’R u P=UYR. B namem CIIy4ae IeMb MPOCTeHIIast — COCTOUT
M3 OJTHOTO KOHTYpA, MIOATOMY JIYHIIIE MTOJIb30BATHCS «TOKOBOI» (opmysiol. BenmnurnHy Toka B KOHTYpPE
OTIpe/IeTIsieM U3 YPaBHEHUS COCTaBJICHHOTO 10 2-My 3akoHy Kupxroda: I*r + I*R =E.

] ;‘
1

" E

Orcrona umeeM - | =E/(r+ R). (HerpyaHo 3amMeTuThb, 4TO 3Ty (GOpMYITY MOXKHO OBLIO MONYYIUTH
cpa3dy, omupasch Ha 3HaHHMe 3aKoHa OMa M MPABHUJIO MOJYYEHHUS SKBHBAJIEHTHOTO CONMpOTHBIEeHHS R,
JIBYX TOCJIEI0BATEIHLHO COSUHEHHBIX pe3ucTopoB I u R, - R,= R +1). CnenoBarenpHO, MOIITHOCTS P,
paccenBaemasi B Harpyske, 6yzer pasna Bemmunae E-*R/ (R + r)°,

PaccmoTpum npuMep 1o TeMe «3IeKTPUIECTBO

YcnoBue. 3amaércs aneKTpHUecKas Ienb TPEX BeTBei. 3amaéTcs TOIBKO OMH UCTOYHUK CHIIBI, B
JaHHOM citydae, — 3iekTpoasikyuiei cuisl (31C) Bennunnoit E. [Tapamerp uctounnka — BHyTpeHHEE
COTIPOTUBJIEHHE — I' . A BHEIIHSAA LIETIb UMEET HE OAMH MapaMeTp, Kak B MPOCTEHIIEN 1Ieny, a - /1Ba pe-
3ucTopa ¢ conpotuBieHussMUA R1 u R2 , coenuHEHHbBIE TapaJIebHO, YTO B co3aaéT Tpu BeTBH. Ompe-
JEJIATH MOITHOCTh PACCEMBAEMYIO 3JIEKTPHYECKUM TOKOM B Harpy3Ke.

Pemenne. B nanHOM ciy4ae, HOCKONBKY pe3UCTOPBI HArPY3KH HaXOZATCA O]l OJMHAKOBBIM Ha-
NpsOKeHUEM (OHHM COETUHEHBI NMapaJlIeNIbHO) MOIIHOCTD HArPYy3KH JIyUIlle ONPEesTh 0 «[OTCHINAIb-
Ho¥» dopmyne P = U2/ R . Jlnsa onpenencHus HAMPSHKEHUS HAIPY3KHU CIIEAYET COCTABUTh TPHU ypaBHE-
Hus 110 3akoHaM Kupxroda.

ITo 1-my 3akoHy It y3n1a: (HAOMHHM, - TOKH BTEKAlOIIUE B y3esl OepyTcs cO 3HAKOM +, a BBITEKAIO-
IIMe U3 y371a — CO 3HAKOM «MHUHYC))
10-11 -12 =0,



rae 10 ,I1 , I2 - Tokum BeTBeil HCTOYHHMKA, TIEPBOTO U BTOPOTO PE3UCTOPOB HATPY3KH, COOTBETCTBEHHO,
HaIpaBIIEHBI CJIEBA - HAIIPaBO, CBEPXY - BHU3.

[To 2-my 3akony Kupxroda ass 1ByX KOHTYPOB:
I[1*R1 + 10*r =E,
I1*R1 - 12*R2 = 0.

Bripasus u3 nocneqaux AByx ypaBHeHuit [1 w 12 uepe3 [0 u momcTaBuWB MX 3HA4YEHHS B IIEPBOE
ypaBHEHUE, TMOJYyYUM
10 = E/(r + R1IR2/(R1 + R2)).

Otcrofa BemMurHA HANPSHKEHUS HA Harpy3Ke paBHA
U=E-IOr.

Jlist moy4eHusT BeTMYMHBI MOIIHOCTH HArpy3KH HY)KHO 3Ty BEIMYMHY HAIPSDKCHUS BO3BECTH B
KBaJpaT d, IOAENB COOTBETCTBEHHO Ha R1 1 R2, cnouTh momydeHHbIe pe3yIbTaThI.

[Mpumep nmo Teme «OnTHKAY.
Yeaosue. Ha kakoM paccTOSSHUM OT TIPEMETa HY)KHO MTOMECTHTh SKPaH, YTOOBI TUIOCKO BBITYKIIAs
JUH3a ¢ paguycoM KpuBmH3HBI R = 20 cM u mokasarenem mpermomiieHus n = 1,5 maBana m3o0paxeHue
IpenMeTa, yBeJIM4eHHoe B 2 paza?

Puc.6
Pemenwne: [loctpoum m3obpakenue npenmera (puc. 6). 13 ueprexa cienyer, uto AAOB "AA1 OBI .

AB, _ OB

W3 momobus cnenyer:
AB OB

AB,
AB

[To ycnoButo 3a7aun yBeauueHue y = = 2. Cnenosatenbho(1):

OB,

OB
W3 npunsteix o6o3navenuii: OB = d, OB, = f. Torga: f=2d.

@:l:(nm_l).[i+ij

-2 m OB, =2-OB

. F
OmnpenenuM ONTHYECKYIO CUITY JIMH3HI (2):

HpOBeI[eM BBIYHCIICHUSA .
1 1 1 1
=051 | —+—|=25=
F w 0 M

>

Bocnonezyemcst popmynoit (3) TOHKOH JIMH3EL:

1 1 1
—_ =4 —
F d f
IMoacrasum (1) B (3):
1 1 1
==
d 2d F
1
Torpa: i =—
2d F
. 3
Haiiiem paccTosiHEE OT IpeaMeTa 0 JuH3bl: 0 = —
2. =
F
3
Brruucnum: d = ——— = 0,6.m.

2-25



Paccrosinue ot mpeamerta 1o skpana pasno:a=d+f=d+2d=3d=180 cm.
Oteer: a =180 cm.

IMpumep no reme «OnTuKa.

YcaoBue. N3mepeHre AucHepcuu IMOKazaTelsl MPEIOMIICHUS] ONTUYECKOro cTekia aaino nl =
1,528 nns A1 = 0,434 mm u n2 = 1,523 s A2 = 0,486 MxkM. BEIYuCIUTE OTHOIICHHE TPYIIIOBOM CKO-
poctH K (a30BOM CKOPOCTH JUIS CBETA C JUTMHOU BONHEI 0,434 MKM.

Pemenne. 3aBUCHMOCTB TPYMIIOBOM CKOPOCTH U OT TOKA3aTeNs MPETOMIICHIS N M ITIHBI BOJIHBI
A umeet Bua(1):

C 2 dn
u=—|1+——
n n da

TJIE C - CKOPOCTh CBETA B BaKyyMe.

®da3oBas CKOPOCTH ompenesaeTcs Kak(2): V=

Paznenus Boipaxenue (1) Ha (2), moxyanm:

u A dn
—=1+——
v n da
Cpennsas qucnepcus:
dn An  n, —n,
= =2 1
da’ AR A, — Ay
Jis nuieet BotHEL A1 ¥ cpeTHer AUCTIEPCHU UMEEM:

u A n, —n

vy n, |\ A; -4

Brruucnenus:

u 0,434 -107° - (1,523 — 1,528

el N @ : _2:0,973
v, 1,528 - (0,486 — 0,434 )-10

PaccmoTpuM npuMep pemeHust 3a1a4u 1o pasnenay « TenaoTtexHuka.
YcaoBue 3agaun: B Gamone Haxoautes ra3 npu temmeparype 15 °C. Bo ckonbKo pa3 yMEHBIIATCS
nasiieHue rasa, eciau 40 % ero BbliizeT U3 6ayuIoHa, a TEMIIEpaTypa Ipy 3ToM HoHu3HUTCs Ha 8 °C?
Pemenne. [TockonbKy 31€Ch peyub HJIIET O Macce ra3a, BOCIONIb3yeMcsl ypaBHeHHeM MeHieneena
— Knaneitpona, B KOTOpoe 3Ta Macca BXOUT. 3aIUIIeM 3TO YpaBHEHUE
JUISl IEPBOTO COCTOSIHUSA, Korzia B OaJuToHe ObuIa BCsSI Macca rasa:

;ﬁV’:-ﬂleTx

4
ITocne Toro xak u3 GajuIoHa BBILIUIA Macca ra3a Am, B HeM ocTajlach Macca m — Am , U IpH 3TOM TeMIIe-
patypa raza nonusmwiack Ha AT, 1.e. ctana paBHoit T — AT. IlosTomy Teneps 3anuiem ypaBHeHue MeH-
neneeBa — KianelipoHa 17151 HOBOTO

COCTOSIHUSL:
m—Am _.
PV =———R(T -AT).
Teneps, uToObI HaiiTh oTHOIIeHHE P1/P2, Hamo pa3aenuTh nepBoe ypaBHEHHE Ha BTOPOE M BBIIIOJIHUTH
COKpAILEHUS:
v mATM
PV M(m—Am)R[T - AT)’

B mT

Py (m—Am)(T-AT)’

Ho nam He maHbl HU Macca ra3a m, HU €€ U3MEHEeHHe Am, a JaHO OTHOIIEHHEe Am/M, BRIPAXKEHHOE B MPO-
OCHTax.

Ecimn



Arit Am
100 % =40%, To — =0,4.
i i
UT0oOB! NOMYYUTH OTHOIIEHHE AmM/M B MOCIIETHEM YPaBHEHUH, Pa3elIiM B €T0 MMPaBOW YaCTH YHCITUTENb

¥ 3HAMEHAaTeh Ha M (0T ATOTO PAaBEHCTBO HE HAPYIIIUTCS):

m
B_ m . B T _
Pa (E_ﬂ][ﬂ"_ﬂ] Pa [I—EJ(T—H:]
it iy m

Tenepb 3aMEHMM OTHOIIEHHE AM/M €r0 YHUCIOBLEIM 3HAUCHHEM

(200

Py T T

P (1-0,4)(T-AT) |0,6(T-AT)

Bripa3um HauanpHy0 TeMieparypy B equanmnax CU:
15°C =288 K.
IIpousBenem BBIYUCIEHUS:

p, 288

p, 0.6(288-8)

L

TecToBBIC 3a1aHUA

1. CBoOonHO magaromiee TEIO MOCIEAHHM METp CBOEro MyTH Mepell yIapoM O 3eMIII0

nposetut 3a Bpems t = 0,025 c, eciiu ero 6€3 HayanbHON CKOPOCTH OPOCUTH C BBICOTHI, paBHOM
1) 106 M2) 114 M 3) 95,0 m4) 80,5Mm 5) 110 m

2. Undopmarnus Ha my3bikanbHOM KoMmakT-aucke (CD ROM) 3anucana Ha HenpepbhIBHOMN CIH-
paIbHOM JOPOKKE, PACCTOSTHUE MEKY COCETHUMHU BUTKaMU KOTOpoM coctasisieT 1,6 mxMm. [lpu
yactoTe oOpamieHus qucka 3600 o00poTOB /MUH CKOPOCTH MEPEMEIICHHS CYMTHIBAIOLICH J1a3ep-
HOW WIJIBI MPUOJIM3UTEITHFHO PaBHA

1) 0,1 mm/c 2) 0,2 mm/c 3) 0,3 mm/c 4) 0,5 mm/c 5) 0,7 mm/c

3. Ecin yros Mexay BEpXHEH I'DaHbIO KJIIMHA U TOPU3OHTAIbHOU :
arkHei rparsio o = 30°, koaddurment tpenus 1 = 0,2, a pac- Q:_ﬁ
CTOSIHUE MEXYy HEOOJbIINM OpycKOM, MOMEIICHHbIM Ha BEpX- !

HIOIO TPaHb KJIMHA, U BEPTHUKAJIBHON OChIO, BOKPYT KOTOPOM Bpa- !

maercst ki1uH, R = 0,5 M, To MakcuMmasbHas yrjioBas CKOPOCTb R
BpaIlleHUsl KIMHA, TIPU KOTOPOH OpYCOK HE NMPOCKAaJIb3BIBAET II0 ' =
TpaHu KIMHA, paBHA .
1
1)2,6 L% 2)30 P¥ 3y 34 P gy 3 P 5y 4 o P
c c c c c
4. K KOHIIaM HEBECOMOI M HEPACTSKUMOU HUTH, EPEKUHYTOU -
yepe3 OJIOK, MPUKPEIUIEHBI TPy3bl Pa3HbIX Macc. YCKOpEeHHE
OOJIBIIIETO TPy3a OKAXETCS pPaBHBIM HYIIO, €clii OJIOK Oyner
JIBUTAThCS BBEPX C YCKOPEHHEM @, PABHBIM
m
3Im2
3 1 1 2 1
1) -9 2) =9 3) —g 4) =g 5) —
)£92) ;03,94 2095 09



5. Hebonpmoit Opycok maccoid M = 2,0 Kr MEJJICHHO BTSATHBA-
0T Ha HAKJIOHHYIO TIJIOCKOCTH ¢ KOA((PHUIIMEHTOM TpPEeHHS 4 =

0,4, mpuknaneiBas K Opycky cwiy F, HampaBieHHYIO BIOJIb
wiockocty. Ecnu nepemenienne Opycka MO TOPU3OHTAIU a =
3,0 M 1 o Beptukamu b = 2,0 M, To paboTa., COBEpIIEHHAs TIPU

3TOM CUJIOU I—:> , paBHa
1) 60 [Tk 2) 62 JTx 3) 64 Tk 4)66 [k 5) 68 JIx

6. Ha nuarpamme 1mokasaH IIpOLIECC, IPOUCXOMAIINN ¢ Healb-
HbIM ra3oMm. Kakoe u3 yTBepKACHHS O MOBEICHUU 00beMa rasa
V, KOJINYCCTBA MOJICKYJI N u yuciaa MOJICKYJI B €IMHUILIC o0beMa
N MPOTHBOPEYMT YPABHCHUIO COCTOSHHUS ra3a’?

1) V = const, N 4 2) VI, N = const 3) V = const, N T
HVT, NI 5 nd

0 T

7. B muIMHAPUYECKOM COCyie, 00bEeM KOTOPOTO MOCTOSTHEH, HaXoauTcs V= 1,5 Mois BOABI B BUIE
CMECH XKUAKOCTU U mapa. Temneparypy BeleCTBa B COCYJIE MOBBIIIAIOT B N = 2 pa3a, a IaBJICHUE B

1

- 23 -
pesynbTare yBenuuuBaercs B K = 5 pas. Eciu uncio Aoragpo Na = 6-10°° Mosb ~, TO KOJIMYECTBO

MOJICKYJI ITapa B COCY/IC YBEIHMUUTCS Ha
1) 3,9-10% mryk 2) 4,2:10% wryk 3) 4,8-10% mryx

4) 5,4-10% wryk 5) 5,8-10% wryk

8. C ompeneneHHbIM KOJIMYECTBOM HACAIBLHOTO Ta3a MPOBOJIAT
JIBa mpoiiecca. B 3ToM ciydae mpaBUIbHBIM SIBJSIETCS COOTHO-
HICHUE

1) Q1 >Q22) AU1< AU, 3) Q1 = Q2

4) A1< A; 5) ipaBHIIbHOE HE IPUBEICHO

9. Moo HACAJIbHOTO ra3a B IMPUBCACHHOM ITPOLECCE 3a OAHMH
OHUKI c006maeTc>1 KOJIMYCCTBO TCIIJIa, PaBHOC

(P, —R)V,-V)) z(P,—R)V,.-V,)
1) 4 2) 2

(P, —P)(V, +V,) (P, —P)V,-V,)
3) 2 4) 4

(R +P)V,-V,)
5) 4

10. Ilpu mepemenieHuy YacTULBI C 3apsIOM ( MOCJIEI0BATENbHO
10 TPEM CTOPOHAM PABHOCTOPOHHETO TPEYTOJBHUKA CO CTOPOHOU
JUIMHBI @ paboTa CUJI OZTHOPOJIHOTO 3JIEKTPUYECKOT0 MOJIs Hamps-

KCHHOCTBIO E paBHa

1) gaE 2) 3qakE 3) -3 gaE 4) -qaE 5) 0

11. Bayrpu 3a3emiienHo# MeTayummaeckoi cepsl paguyca R = 1,0 m Ha pacctostauu r = 0,75
M OT IIeHTpa momeinieH Touednbiit 3apsan q = 0,25 mxKn. Ecnu motenmnman 3emnu u Ha 6ecko-

HEYHOCTH paBeH HYJIO, TO NOTEHLMAN B LIEHTpe cepa paBeH

1) 0,25 kB 2) 0,50 kB 3) 0,85 kB 4) 2,2 kB 5) 3,0 kB



12. Ecnu B npuBeneHHoi Ha pucynke cxeme OJ. JI. C. ucrounuka z 4

€ = 65 B, a conpoTuBIeHU OJUHAKOBBI, TO PA3HOCTh MOTEHIHAA- — ]
10B @A — @B mexny Toukamu A u B paBHa “—H
I S —
1)26 B2)29B3)33B R
4)36 B5)39B
£

13. Tlpu ompeneneHHBIX YCIOBUAX 3apsKEHHAsh YaCTUIA JBUTACTCS 4Yepe3 CKPEHICHHBIC MOJ
PSIMBIMU YTJIOM OJTHOPOJIHBIE AJIEKTPUYECKOE U MarHUTHOE IOJII PAaBHOMEPHO U MPSMOJIMHEH-
Ho. Ecnim HanpsikeHHOCTH aiiekrpudeckoro mons 0,5 kB/M, a MHAyKIHUS MarHUTHOTO mouis 1
MTJ1, TO CKOPOCTh YaCTHUIIbI paBHA

1)3-103 m/c 2)4:104 m/c 3) 5105 m/c

4) 6:106 m/c 5)7-107 m/c

14. Ecnu B cxeme, npuBeieHHOM Ha pucyHke, J. J[. C. uctounuka € = 6

KB, COTNPOTHUBIICHUS RO = 1,0 Om u - I Ro

R = 2,0 Om, emkocTth KOHAEHCaTOpa ¢ = 3°10-6 @, HHIYKTUBHOCTD Ka- |
tymku L = 3-10-6 I'n, To B conporuBiennun R mocne pa3MblkaHus 'i‘

kioua K BeiziensieTcst Ternsio B KOJIMYECTBE E— ¥

1) 28 JTx 2) 32 JIx 3) 36 Ix 4) 41 Ix 5) 46 JIx s

15. Ecnu BucAIas HepacTsIHyTasl IPYKHHA MPU MOJIBEIINBAHUU K HE HEKOTOPOTO TeNla YIJIUHSACT-
csl Ha 4 CM B COCTOSIHUH TTOKOSI, TO YaCTOTa KOJICOAHHI 3TOM CUCTEMBI PaBHA

43T  2)4,0T'ng 3)3,0I' 4)2,5T 5)2,1 T

16. KonebarenbHBIN KOHTYP COCTOUT M3 KaTYIIKA WHIYKTUBHOCTH M JIBYX OJMHAKOBBIX KOHJCHCA-
TOPOB, BKJIIOUEHHBIX MapauienbHo. [lepron coocTBeHHbIX Konebanuii T = 15°10-6 c. Ecnu koH1eH-
CaTOpPhI BKJIIOUUTH IIOCIIEI0BATENIBHO, TO IIEPUO/L CTAHET paBeH

1)4,7mMkc 2)7,5mrc  3)8,8mMrc  4) 3,8 MKC 5) 5,6 mkc

17. CBet magaet Ha MOBEPXHOCTH BOJBI (n = 4/3) Tak, UTO OTPAKEHHBIN U MPETOMIICHHBIH Ty4u 00-
pa3ytot npamoit yrou. [Ipu 3ToM yroi najieHusi CBETa paBeH

1) 300 2) 370 3) 450 4) 530 5) 600

18. Jlns ABYX KOTEPEHTHBIX MCTOYHHMKOB 3JIEKTPOMAHUTHOIO W3- |57, A
Jy4eHus B Touke A HaOIrofaeTcss MaKCUMyM MHTepdepeHuu 1-ro
nopsiaka. Eclm paccTosHEe MeXTy TOUeUHBIMH McTouHnKamu S1u | ¢
S2 paBHo |1 = 10 cm, a yron o = 600 , TO JUIMHA BOJHBI U3TyYEHUS
HCTOYHUKOB 1
21em  2)24cm 3)3.0cm 4)2,7 cm 5)3.2cm

19. Ecniu npunaTte maccy anekrpoHa m = 0,91-10-30 kr, 3apsan snektpona € = - 1,610 -19 Ku, no-
crosunyto [lnanka 7 =h/2m = 1,05:10-34 Jx c, S0eKTPUYECKYIO TOCTOSHAYIO 1/471€0 = 9:109 M/®,
TO MOTEHLMAIbHAS YHEPTUs AJIEKTPOHA B aTOME BOJIOpOa Ha Oyimxkaiiiei K sipy opoUTe COrjlacHO
Mozenu bopa paBHa

1) -3,5 -10-18 Jix; 2) —3,8 -10-18 JIk; 3) —4,0 -10-18 JIx; 4) —4,3 -10-18 Jix; 5) —4,7 -10-18 Jixk

20. IIporonsr HI1(A = 1,008) ¢ npeHeOpexuMO Majol KMHETHYECKOW DHEPruel MOTYT BbI3BATh
peakiuto aenenus autus Li37 (A = 7,016) Ha aBe anbda-yactuusl He24 (A = 4,003). O6e anbda-
YaCTUILIBI B 3TOM Cllydyae UMEIOT CYMMapHYI0 KUHETUYECKYIO 3HepTuio (ma.e.M.'c2 = 931,5 M»B)

1) 17 MaB 2) 21 MaB 3) 27 MaB 4) 32 MaB 5) 0



21. I'nbxuit omHOpOAHBIHN WHYp JuMHON | = 1,0 M mepekuHyT uepes riaai- o
KyI0O TOHKYIO OChb TaKMM OOpa3oM, 4TO C OJHOW CTOPOHBI CBEIINBACTCS i3

qacTh mHypa JumHo 1/3. IIIHyp OTIMyCKaloT, U OH COCKaIb3bIBAET C OCH. 213
CKOpOCTh €r0 B MOMEHT MOCJIEAHEr0 KaCaH!Us OCH PaBHA. ..

22. Ha mepoxoBaToM CTOJIE€ CTOUT OJTHOPOIHBIN IPSIMON MUIAUHAP, TUAMETpP €ro 5 ¢M, BhICOTA 2
cM. CTosl HaKJIOHSIIOT, U MPU HEKOTOPOM YIJie LUIUHAP HAYMHAET KYBBIPKATHCSA. DTOT yroil B
rpajgycax paBeH...

23. Ecnu . 1. 4. ueanbHOU TEMJIOBOW MAaITUHBI, COCTABIIOMUN 35%, HEOOXOUMO YBEIHUYUTh
B N = 2 pasza IpH HEU3MEHHOM pa3HHIIC TEMIICPATyp HArpeBaTeis M XOJOIUIbHHUKA, TO HE00XO-
JMMO YMEHBILUTh TEMIIEPATYPy XOJOANUIBHHUKA B .... pa3(a).

24. ITpu noCTOSHHOM HampsbkeHuu B npuseneHHou nenu U = 12 B F 7
JUIs TOro, 4ToOBI 32 Bpemsi t = 15 ¢ B Hel BBIIEIMIOCH KOJIMYECTBO
terma Q = 259][xk, BenuunHa compoTuBIeHUs R momkHaA cocTas-
JSATh. ..

=

25. IlpoBoxnuk amuHOM 20 CM IBUTAETCS CO CKOPOCTBIO 1 M/C CKBO3b OJHOPOJHOE MarHUTHOE
nojue ¢ uaaykuueit 10 mTu. IIpoBoAHUK, BEKTOP €ro CKOPOCTH M BEKTOP MarHUTHOW MHJYKIIUU
BCC BPEMA B3aMMHOICPICHAUKYJISPHBI. PasznocTth IMOTCHIMAJIOB, BOSHHUKAIOIIAA Ha KOHLIAxX IIpo-
BOJIHUKA B 3TUX yCJOBUsX, (B MB) paBHa ...

26. [Ipu HauMeHbBIIIEM BPEMEHHU JI0 OCTAHOBKH YaCTHIIbI, CHaUaya mpomennieid myrb 10 M ¢ mo-
CTOSIHHOH CKOPOCTBIO, a 3aTeM JBWXKYIICHCS paBHO3aMEIUICHHO ¢ yckopeHuem 2,0 m/c2, Ha-
YajibHasi CKOPOCTh PaBHA

1) 2,0 m/c 2) 2,5 m/c 3) 3 M/c 4) 4 m/c 5) 4,5 m/c

27. ABroMobuIh enet co ckopocthio 110 km/gac. Tlpu paguyce konec 32 cMm 9acToTa ux oOpa-
IICHUS paBHA
1)101/c2)201/c3) 12 1/c4) 17 1/c 5) 15 1/c

28. Cpsi3ka U3 Tpex OpYCKOB pa3HOM MAacCChl JBUTAETCS BJOJb BEPTUKAIH IO
JENCTBUEM CHIIBI TSXKECTH U cuiibl F, mpuinoxkeHHo# K BepxHemy Opycky. Cuia
HATSHDKCHHSI HUTU MKy CPETHUM U HIDKHUM OpyCKaMU paBHA

1) F/2 2) 5F/6 3) 4F/3 4) 2F 5) 8F/ 3

il

1

JKETCSl PaBHBIM HYJIIO, €ClM OJOK OyAeT NBUraThCsi BHU3 C YCKOPEHHUEM a,
paBHBIM

1) 3g9/5 2) g/4 3) g/6 4) 32/35) g/2

MPUKPETJIEHBI TPY3bl Pa3HOI Macchl. Y CKOpEHHE Ipy3a MEHBIIEH Macchl OKa- i3
M

30. Bpycok maccoit m = 2,0 Kr JIBMXKETCS IO TJIAJKOH TOPU30HTAIBLHOM IO-
BEPXHOCTH TOJI IEUCTBUEM MPHUIIOKEHHON K HEMY OCTOSIHHOW MO BEIMYHUHE m F

[
29. Yepes 00K MepeKkuHyTa HEBEcOMasi U HepacTshkuMas HuTh. K ee KoHIIam .

[\‘EM
ropu3oHTanbHOM cuisl F = 4,0 H. [Ipu stux ycnosusix 3a Bpems t = 4,0 ¢ cu- S

na F coepmmt Hax 6pyckom paGoty
1) 56 Ix 2) 58 [Ix 3) 60 [Ix 4) 62 1k 5) 64 Jx



31. Ha muarpamme 1okaszaH Impouecc ¢ uiacanbHbiM rasom. Kakoe yr- [ o
BEp)KACHUE O MOBEJEHMU o0beMa raza V, koiuyectBa Mosiekyl N u
quCcIa MOJIEKYNl B €JMHMIIE 00beMa N HE MPOTUBOPEYUT yPaBHEHUIO /
COCTOsIHUSA Ta3a’?

1) V = const, N T 2) V = const, N { 3) VT, N = const
Hnd 5 VT, N

32. Ilpu nocTosHHOM JaBieHUM 1 HarpeBaHuu Ha 10 K naeanbHOro oJHOaToMHOIoO rasa OTHOIIE-

HHUE KOJIMYECTBA TCIIJIOTHI, HOFJ'IOH.ICHHOI71 ra3om, K COBepmaeMOfI um pa60Te PaBHO
1) 12) 3/2 3) 5/2 4) 4/35) 2/3

33. Tonxkas cdepa paauyca R = 1,0 M 3apspkeHa ¢ MOCTOSHHON MOBEPXHOCTHOW TUIOTHOCTHIO G =
0,02 MmxKn/M2. Eciin Ha 6€CKOHEYHOCTH MMOTEHIIUAI JICKTPUIYECKOTO OISl paBEH HYIIIO, TO Ha pac-
ctossHUU 1 = 0,25 M OT LIEHTpa €ro 3Ha4eHHUEe PaBHO

1) 1,1 kB 2) 2,3 kB 3) 3,0 kB 4) 4,4 kB 5) 9,0 kB

34. B MarHuTHOM Macc-CHEKTPOMETPE 3apsKEHHAs YacTUIlA JBUTACTCS MO OKPYKHOCTH B OJIHO-
POJHOM MarHUTHOM mosne ¢ uaaykueir 50 mTn, nenas ogun o6opot 3a 628 mkc. OTHOIIEHKE 3a-
pAlla YaCTHIIBI K €€ MacCce PaBHO

1) 2-105 Ku/kr 2) 200 Ku/kr 3) 3,5:105 Kn/kr
4) 9-105 Ku/kr 5) 1000 Ki/kr
35. Ecnm x BHCSAIIEH HEPACTSIHYTOW MPYKUHKE MOJBECUTH HEKOTOPOE TEJIO M OTIYCTUTH 0€3 TOI4-

Ka, TO IpyU MaKCUMAJIbHOM PACTAKCHUU HA x(0 = 5,5 CM HactoTa KOJ'IC68.HPII>1 3TOU CUCTEMBI 6y,HeT
1)4,3T12) 4,0 T 3)3,0n4)2,5T5)2,1 o

36. Eciiu B KosebaTeIbHOM KOHTYpE MaKCUMAaJlbHBIN 3aps Ha koHaencarope qm=1,0"10-7 K, a
MakcUMalbHbIA TOK B ienu Im = 1,0 A, To pe30oHaHCHas yacToTa KOHTypa

1) 1,2MI'12) 1,4 Ml 3) 1,6 MI'n

4) 1,9 MI'u 5) 2,2 MI'p

37. Ha TOHKYIO MBUIbHYIO IUIEHKY, JISKAIIYI0 Ha TOJICTOW CTEKJISIHHOM MJIacTUHE, MaJaeT HOpMasb-
HO myyok Oernoro 1mBera. Ecim mnokasarens mnpenomiieHUss BOJbI, OOpas3yrollel IUIEHKY,
n = 1,33, To HauMeHbIIas BO3MOXKHAs TOJIIMHA TUIEHKH, IIPU KOTOPOH B OTPaKEHHOM CBETE OHA
OKpallleHa B 3€JICHbII IBET (JIMHA BOJIHBI A = 532 HM), paBHa
1) 0,29 mxm 2) 0,35 mxm 3) 0,20 mxm 4) 0,23 mxMm 5) 0,18MKm

38. IIpu ocBemeHnu karonaa (GOTOIEMEHTA CBETOM C (PUKCUPOBAHHOW JJIMHON BOJIHBI U MOIIHO-
ctbio W=0,30 BT ToK Hacblienus coctanisieT I = 20 MA, a HanpspKeHUE 3aupaHus, Ipyu KOTOPOM
npekpaiaercs nporekanue Toka B nenu, U = 1,5 B. Eciau npuHsaTh BeTUUKHy 3apsa 3J€KTpoHa €
=1,6"10 -19 Kui u paboty BeIxona /Ui MaTepuana karoga A = 1,910 -19 [, To Ha oauH nanato-
MMHA Ha MOBEPXHOCTh KaTojAa (OTOH MPUXOIMTCS KOJMYECTBO HMCIYIIEHHBIX (POTORIEKTPOHOB,
paBHOE

1) 0,05 2) 0,42 3) 0,24 4) 0,30 5) 0,18

39. TIpotonsr 11H Moryt BeI3BaTh pacuiernyienune TuTus 3111 Ha ABe OAMHAKOBBIC YaCTHUIIBI
1) 21H 2) 31H1 3) 42He 4) 32H 5) 11H

40. Tpu yacTuLbl ¢ MaccaMi m, 2m, 3m JBUTAIOTCSA K MeCTy BcTpeuu noj yriioMm 1200 apyr k apy-
Ty C OIMHAKOBBIMH TI0 BETUYHHE CKOpocTsAMHU 7 m/c. [IponcxoauT abCcoNMOTHO HEYIIPYTroe CTOIKHO-
BeHne. CKOpoCTh 00pa30BaBIIIEICS YaCTHIIHI PaBHA. . .



41. Eciu k. 1. 1. uaeadbHON TEIJIOBOM MalIuHbI, cocTtaBisroniuii 11,8 %, HeoOXoauMo yBETUIUTh
B n = 6 pa3 npu HEU3MEHHON TeMIlepaType XOJIOAMIbHUKA, TO HEOOXOAUMO YBEIUYUTH TEMIIEpaTy-
py HarpeBaTens B ... pa3(a).

42. Ilnockuil MPOBOJOYHBIA BUTOK IUIOMIAAbI0 50 ¢cM2 3aMKHYT Ha KOHJEHCATOp €MKOCThio 20
MK®. [InockoCcTh BUTKA NEPIEHAUKYJIIPHA OJHOPOJHOMY MarHUTHOMY 1OJI0. Ecin 3aps Ha KOH-
neHcarope paBeH 1 MkKii, To CKOpoCTh U3MEHEHUSI MarHUTHOM MHAYKIMK B MTJ1/C paBHa...

43. Ha pucyHKe 110Ka3aH yroJIbHUK, COTHYTBIH U3 TOHKOT'O OJIHOPOAHO-
ro crepxHs. PacctosHue OT BepLIIMHBI YTOJIBHHUKA JJO €r0 UEHTpa TshKe-
CTH PaBHO (B MIJIJTUMETpPaAXx)...

Vo CAE

B X, oM

B()l'[pOCLI U 3aJaHUS NJIA IPOBEACHUS NMMPOMEKYTOYHOT0 KOHTPOJISA (3a'{eTa)

Bomnpocsl k 3auey

1 Kunemarnyeckoe onncaHue MEXaHMYECKOIO JIBIKCHMS: CUCTEMA OTCYETA, TPAEKTOPHS,
nyTh, nepemelieHne. CpeaHsiss 1 MTHOBEHHAsl CKOPOCTb, YCKOPEHUE. XapaKTepUCTUKU JBUXKE-
HUS IIPU IPSIMOJIMHENHOM PaBHOMEPHOM M PaBHOIIEPEMEHHOM JIBUKEHUHU.

2 KunemaTnka BpamarenbHOrO IBMKEHMS. YTJIOBOE IIEPEMELICHHUE, YIVIOBAas CKOPOCTh U
yriaoBoe yckopenue. CBsA3b JIMHEHHON CKOPOCTH € YIJI0BOW. PaBHOMEPHOE ABM)KEHUE IO OKPYXK-
HOCTH: TIe-pPUOJ], 4aCTOTA. XAPAKTEPUCTUKU PABHOIIEPEMEHHOIO BPALATENIbHOTO IBUKCHUS.

3. WNHuepunanpHble 1 HEMHEpLHAIbHBIE CUCTEMBI OTcueTa. OCHOBHBIE 3aKOHBI HBIOTOHOB-
CKOM JTMHAMUKHU B MHEPLMAIBHON U HEMHEPLUAIBHOU CHCTEMAX OTCUETA.

4. Cunpbl rpaBuTanuu. 3aKOH BCEMUPHOTO TArotenus. Cuia tsoxectu. Bec. HeBecomocTs.

S. Cuutbl Tpenus. Cyxoe TpeHue: MOKOsl, CKOJIbKEHUS, KaUYCHUsI.

6. VYnpyrue cunsl. Bunsl ynpyrux nedopmaunuii. Ynpyrue aedopMmanuy U HaOpsOHKEHHUS.

Juarpamma HanpspxkeHuil. Mogynu ynpyroctu, kodgduuuent Ilyaccona. Ilorenumanshas suep-
r'ust ynpyroje (popMUpOBaHHOTO Tea.

7. Cucrema yactull (MarepualbHbIX TO4eK). Cuibl BHEIIHWE W BHYTPEHHHE. 3aMKHYyTas
cucrema. VIMnynbC 4acTHUIBI M CHCTEMBl YacTHIl. 3aKOH COXpPAHEHUs MMITYJIbCa B 3aMKHYTOH
cucTeMe.

8. Paborta mepemernieHuss MarepuaibHONH TOYKM MO KPUBOJIMHEMHOMY MyTH. MOIIHOCTD.
Kunernueckas u nmoreHnuagbHas >Heprus. KoHcepBaTUBHBIE W HEKOHCEpPBATUBHBIE cHIbL. [lo-
TEHIMAJIbHOE U HEMOTEHLUAIBHOE MO0JIe CUJI. 3aKOH COXPaHEHUs MEXaHMYECKOW PHEPruu B IO-
TEHIMAJIBHOM TIOJIE.

9. MOMEHT UMITYJIbCa YaCTUIBl U CUCTEMBI YacTUL. MOMEHT CUJIbl. 3aKOH COXPaHEHUs MO-
MEHTa UMITYJIbCa B 3aMKHYTOW CHCTEME.

10.  Jlunammka TBepaoro teia. MomeHT nHepuuu. OCHOBHOE ypaBHEHHE JMHAMUKH Bpalla-
TEJIIHOTO JIBMKEHHUSI.

11.  Konebanus, ux knaccudpukanus. ['apmoHndeckue xonebaHus: ypaBHEHUE, aMIUIMTY/A,
KpyroBasi yactota u (paza. Kunernueckasi, moTeHIMAIbHAS ¥ TIOJTHAS SHEPTHS TAPMOHHYECKUX
KoJIeOaHUH.

12. 3aryxaromue koneOanus. YacToTa W aMIUIMTyJa 3aTyxaromux konebanuii. Koaddun-
€HT 3aTyXaHMsl.
13. Breinyxaennsie konebanusi. Pezonanc. [Ipumepsl nposiBieHUs] pe30HAHCHBIX SIBICHUN B

JKUBOU U HEXXUBOU IIPUPOJAE, TEXHUKE.



14.  Makpockonuueckue cucrteMbl. CTaTUCTUYECKOE U TEPMOAMHAMUYECKOE ONHUCAHUE MaK-
pocucreM. JlaBiaeHue, 00beM U TeMIepaTypa ra3a Kak CTaTUCTHYECKUE XapaKTEepPUCTUKH COCTOS-
Hus ra3a. OCHOBHBIE IIPEJICTABICHUS MOJIEKYJISIPHO-KHHETUYECKONW TEOPUH a30B.

15. Wneanbuepiil ra3. 3akoHBI UACATBHOIO ra3a: 3aKOH ABorajpo, 3aKoH JlanbToHa, ypaBHe-
Hue Knaneiipona-MenzeneeBa. DKClIepUMEHTaIbHbIE TA30BbIE 3aKOHBI.
16. OcCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHYECKON TeopuH Ta30B. MOJIEKYJISApHO-

KMHETUYECKOE UCTOJIKOBAHUE TEPMOJAMHAMUYECKON TeMIIepaTyphl U JaBiieHUs. Yucio crenenen
cBOOO/Ibl. 3aKOH PABHOPACIPEICICHHS SHEPTHH 110 CTENEHsAM CcBOOObl. CpellHss SHepr sl MHO-
TOATOMHOMN MOJIEKYJIBI

17. Pacnpenenenue monekyn no ckopoctsiMm Makcgenna. Pacnipenenenue bonsiimana. bapo-
MeTpuyecKkas ¢Gopmyia.

18. SAsnenus nepenoca B razax. duddysus. TemmonpoBogHocTs. Bsa3zkocTts. MonekynispHO-
KHUHETHYECKasi MHTEpIpeTalus sBJICHUM IepeHoca B ra3ax.

19.  TepmoamHamuueckas CHCTEMa, MapamMeTpbl COCTOSIHHS, TEPMOJWHAMUYECKOE paBHOBE-
cue, Buyrpennss sHeprus cuctemsl. [lepBoe Hauano TepMOAMHAMUKH.

20.  [Huxnuaeckue mporecchl. OOpatuMple U HeoOpaTuMbIe Tporecchl. Padora mukna. Ter-
soBble MamnHbL. KII/] TernmoBoi MammnHsI.

21. Huxn Kapnuo. KITJ] nukna Kapro mns uaeansHoro raza. O6patumocts nukia Kapho. Pe-
ajbHBIe IUKJIBL. HeocyiecTBMMOCTh BEUHOTO ABUTATENs. BTOpOoe Hayaio TepMOIMHAMUKH.

22.  DHTpomnMs UICAIBHOTO Ta3a. DHTPOIUS KaK (YHKIMS COCTOSHHS, €€ CTaTHCTUYECKOE
TOJIKOBaHUE.

23. CBoiicTBa 3JIEKTPUUECKOTO 3apsiaa. DieMeHTapHbIi 3apan. Toueunsiid 3apsa. 3akoH Ky-
JIOHA.

24.  DnexTpuyeckoe moJie B BakyyMme. HanpsokeHHOCTh 3JeKTPUUECKOTo MOJIs.

25.  Pabota cun mons npu nepemMerieHnn 3apsanoB. [lorennuan. Pa3HocTh MOTEHITMATIOB.

26.  Lupkynsuusi BEKTOpa HAMpPsDKEHHOCTH AJIEKTPUYECKOro mofisi. Teopema o MUPKYISIUU

BCKTOpaA. HOTGHHH&JIBHLIﬁ XapaKTEPp IJICKTPOCTATUYCCKOI'O I10JIA. CBs3b MoTeHuuajla U Halps-
JKCHHOCTH JJICKTPHUYCCKOI'O IT0JIA.

27. DnekTpuueckoe moyie B BemecTBe. Kiaccudukamnus BermecTBa (IPOBOIHUKH, TOTYIIPO-
BOJHUKH, TUAIIEKTPUKHU). [[pOBOTHUKH B AIEKTPUYECKOM I0JI€. DICKTPOCTATHUECKAs 3aIlUTa.
28.  DJEKTPOEMKOCTh YEIUHEHHOTO MpOoBOIHUKA. KoHmEeHCATOphl. DIEKTPOEMKOCTh KOHICH-
caTropa, Coe/IMHEeHHE KOH/IEHCAaTOPOB.

29.  DrexTpuyeckas SHEPrusl CUCTEMBbI TOYCUHBIX 3apsiiOB. DHEPTHs 3apsKEHHOTO MPOBOJ-
HUKA ¥ KOHJIeHCATopa. DHEPIUs U MJIOTHOCTh SHEPTUH IEKTPOCTATUYECKOTO TOJI.

30.  DruexTpudeckoe moiie B AudIeKTpuKax. CBOOOIHBIC U CBs3aHHBIC 3apsbl. [lomspuzanus
JIBJIEKTPUKOB.

31.  Tunsl nudnextpukoB. [lomsspu30BaHHOCTH MUAIEKTpUKA. HampspkeHHOCTh Moyt B -
AIIEKTPHKE.

32.  DNeKTpUYecKHidl TOK, YCIOBHS €T0 CYIIECTBOBAHUS M XaPaKTEPUCTUKH (CHIIA, MIIOTHOCTh
Toka). CTOpOHHHE CHIIbL. DJIEKTPOJIBUKYILAsl CHJIa U HAIIPsKEHHE.

33.  3axon Oma asi OJHOPOAHOTO y4acTka renu. CornpoTHBIEHHE MPOBOJTHUKOB M HX COCIH-
HEHHE.

34.  3akon OMa JJis HEOTHOPOJHOTO yJacTKa IeTH | 3aMKHYTOH 1erH. Pa3BeTBIICHHBIC MIETIH.
[TpaBuna Kupxroda.

35.  Pabora u MOITHOCTBH B IIENH MMOCTOSTHHOTO TOKa. 3akoH Jlkoyis-JleHna.

36.  3aBHCHMOCTH CONPOTHBIIEHHS METAJUIOB OT TEMIIEpaTyphl. SIBIeHHE CBEPXIIPOBOAUMO-
CTH.

37.  JleiicTBHUE 3JEKTPUUECKOTO M MAarHUTHOTO MOJIS HA ABMKYyIIuMiics 3apan. Cuna Jlopenna u
ee cBoiicTBa. 3akoH buo-Casapa-Jlannaca.

38.  3axon Ammepa. BzanmoseiicTBue napanienbHbIX TOKOB.

39. KoHTyp ¢ TOKOM B MarHuTHOM 1oJjie. MarHUTHBI MOMEHT TOKa.

40. Pabora mo MNEpEeMCIICHUTIO ITPOBOJJHUKA C TOKOM B MAIrHUTHOM ITOJIC.



4]. Marneruku. MHAYKIHS 1 HAIPSY)KEHHOCTh MArHUTHOTO TIOJISI B MArHETHKAX.

42.  MarnuTtHas MPOHHUITAEMOCTh ¥ BOCTIPUMMYHUBOCTD.

43.  CaoiicTBa (heppoOMarHeTHKOB. MarHUTHBIN TUCTEPE3HC.

44, 3aKoH 3JieKTpoMarHuTHor nHaykuuu Papanes. [Ipasuno Jlenna.

45.  HWnpyktuBHOCTH KOHTypa. CamouHaykius. B3auMHas uHAyKIusA. DHEPrus U MJIOTHOCTb
SHEPTrUU MarHUTHOTO MOJIS.

46.  Buxpesoe snektpudeckoe noie. Tok cmemmenus. [TonHas cucrema ypaBHenuid MakcBed-
Ja B MHTe-TpalbHOM dopMme.

47.  llepeMeHHBIN TOK €r0 MTHOBEHHOE U JAeicTByrolIee 3HaueHHsl. CONpOTUBIEHUE, EMKOCTh
Y MHAYKTUBHOCTD B LI€TIM IEPEMEHHOr0 ToKa. 3akoH OMa B IIeNH MePEMEHHOI0 TOKa.

48.  Pabora 1 MOLTHOCTH epeMeHHOro Toka. KoahuimenT MomuocTy.

49.  OTKpbITHIA KoOJIEOATETbHBIH KOHTYpP U €ro usiydeHue. CBOOOJHOE 3JEKTPOMArHUTHOE
II0JIE ¥ €T0 CYILIECTBOBAHUE B BUJE AIEKTPOMArHuTHOM BoIHbI (OMB).

50.  IIkana snekTpoMarHUTHBIX BOJH. CrocoObl TeHepaluy U UCMHOJIb30BaHUE B HAYKE, T€X-
HUKe U npupoje OMB pa3nuuHbIX 4acTOT.

51. ['eomeTpuyeckas onTuka Kak NpeAeiabHbIA Ciiydyaid BOJTHOBOM ONTHKHU. 3aKOHBI T€OMET-
prueckoi onTuku. IlonHoe oTpaxenue. BolOKOHHAs ONTHKA.

52.  Toukue nun3bl. Pokyc U ontuyeckas cuia nuH3bl. Dopmyna nauH3bl. W300paxeHue
IPEIMETOB C ITOMOLIBIO JIHH3.

53.  CaeroBsie BonHbl. MHTEpdhepennus cBeToBbix BoiH. KorepentHocts. MHTEpdhepeHnon-
HbIE cxe-Mbl. UTHTephepomMeTphl.

54.  Jludpakmus ceera. [Tpuniun I'rolirenca-®penens.. JudpakimonHas peiierka.

55.  Jludpaxmust peHTTeHOBCKUX JIydeil Ha MPOCTPAHCTBEHHBIX KPUCTAJUIMYECKUX PEIIeTKaX.
56.  EcrecTBeHHBIH U MONsIpU30BaHHBIN cBET. [lomspuszaropsl.

S7. OrnTryeckast akTUBHOCTD BelECTBA. BpalieHue miockocTu nosasipu3aluu.

58. Bzaumoneiicteue OMB ¢ BemectBom. Jlucnepcusi cBera. HopmanibHas U aHoOMasibHas
JUCIIEPCUS.

59. [Tornomenue ceera BemiectBoM. Koadduruent nornomenus. 3akon byrepa — Jlambepta
— bepa.

60. TemnoBoe uU3ny4eHHE U €ro XapaKTePUCTHKH, 3akoH Kupxroda. 3akoHbl u3nydeHus ad-
COJIFOTHO uepHoro Tena: 3akoH Credana-bonbimana.

61.  KBauTOBBIE CBOICTBa U3My4YeHUS: (DOTOHBI U UX CBOMCTBA. DOTOANIEKTpUUECKHIT AP DEKT.

Buaemanit hotoaddekt m ero 3akoHbl, ypaBHeHHE ODiHIITEHHA. BHyTpeHHHI (hoTOdPdeKT.
[TprGops! Ha OCHOBE BHEIIHETO U BHYTPEHHETO (POTOAPPEKTOB U UX PUMEHEHHE.

62. BonnoBele cBoiicTBa Mukpouactull. ['unoresa ne bpoitns.. BonnoBas dynkuus u ee ¢pu-
3UYECKHH CMBICII.

63.  OmnsiTel Pesepdopna. [lnanerapuas mogens atoma. [loctymarer bopa. Monens aroma Bo-
nopoza 1o bopy.

64. Atomuoe siapo. Hykmonnas monenb siapa. IIpoToHBI M HEWTpOHBI. 3apsa M MaccoBOE
yucio sapa. M3otonsl 1 n306apsl. SaepHble cuibl. DHeprus cBs3u sapa. Jlegekt Macchl.

65.  PamgmoaxTHBHOCTH. MeTOABI HAOMIOJCHHUS U PETUCTPAIMH PATIMOAKTUBHBIX M3ITy4YECHHH U
YaCTHIL.

IpakTHYeckne 3a1aHUA 1JI IPOBEACHHUS 3a4eTa.

3aganue 1. B Mex3Be31HOM IPOCTPAHCTBE, TJC CUIION MPUTHKEHHUS OJIMKANIINX 3BE3]1 MOYKHO MpeHeO-
pedb, KocMHuuYecKui kopabib Maccoit m =1000 T BkitouaeT aBurarens ¢ cuitoi tsaru F=1000 H.
Omnpexpenuts: cKOpOCTh V mosieta kopabis yepe3 lc, 100c, 1000 yac mocne crapra; paccTossHUE S IPOi-
nenHoe kopabiem gepe3 1c, 100c, 1000 gac.

3ananne 2. Kak u3MEHHTCS NaBIICHWE Ta3a, €CIW KOHIICHTPAIUs €ro MOJIEKYJ YBETHYHUTCS B 3 pasa, a
CpEIHsIsl CKOPOCTh MOJIEKYJI YMEHbIIUTCS B 3 pa3a?

3aganue 3. Teno OPOIICHO MO YIJIOM O. K FOPU30HTY C HAYaJIbHOW CKOPOCTBIO Vo. OIpenenTh MaKCH-
MaJIbHYIO BBICOTY MO1béMa N ¥ JaTbHOCTH MoJieTa Tena S.



3aganue 4. 3agaércs TOMBKO OJWH MCTOYHHWK CHJIBL, B JTAHHOM CIIy4ae, — AJIEKTPOIBMKYIIEH CHIIBI
(31C) Bemmuunoii E (manpspkerue m3mepsiemoe B BonbTax). [lapamerp ncTodHnka — BHyTpEHHEE COTIPO-
TuBieHue — I . [lapameTp BHemHel menu (Harpy3ku) — CONMpOTHBIEHHE pesucTopa — R. Onpenenutsb
MOIITHOCTH PACCEUBAEMYIO JICKTPUUECKUM TOKOM B HarpysKe.

3aganue 5. Ha kakoMm pacCTOSHUH OT MpeaMeTa Hy»KHO TOMECTUTH dKpaH, YTOOBI TUTOCKO BBITTYKJIAs JIMH-
3a ¢ paanycoM KpuBU3HBEI R = 20 cM 1 mokasarenem mpenomiieHus n = 1,5 gaBana nzoOpakeHue npeame-
Ta, yBeIMUYEHHOE B 2 pa3a?

3apanne 6. MiaMepeHne TUCIIEPCHH TTOKA3ATENs MPEIOMIICHUS ONTHIECKOTo cTekia mamno nl = 1,528 mis
A1 =0,434 mxm u n2 = 1,523 qst A2 = 0,486 MKM. BEIYUCIHATH OTHOIIIEHUE TPYIIIIOBOM CKOPOCTH K (pazo-
BOHM CKOPOCTH AJI CBeTa ¢ AMMHOM BoIHBI 0,434 MKM.

3aganue 7. B 6anmnone HaxonuTces ra3 mpu temmnepatype 15 °C. Bo ckonbko pa3 yMEHBLIUTCS 1aBICHUE
rasa, eciu 40 % ero BeIizeT U3 OalIOHA, a TEMIIepaTypa Mpu STOM oHn3uTcs Ha 8 °C?

3ananue 8. KameHp moaOpackiBaloT BEPTUKAIBHO BBEPX cO ckopocThio 20 M/c. Uepes kakoe BpeMsi OH
ymanér Ha 3emiro? Kakast HanOonpias BbICOTa, TOCTUTHYTast KAMHEM?

3aganue 9. Koneco BparmmaeTcsi BOKpYT CBoel ocH, aenast mpu 3tom 20 000poToB B cekyHAy. Pannyc ko-
Jieca cocTaBisieT 75 cantumeTpoB. Kakas THHEHHAs: CKOpOCTh TOUYEK Ha 000/1¢ Kojleca B TOYEK, HaXOIs-
HIMXCS HA PacCTOSHUM PaBHOM MOJIOBUHE paguyca OT LEHTpa Koseca?

3ananmue 10. /[Ba mnacTUIMHOBLIX MIApHKa, UMeroIe Macchl 10 rpamMM U 16 TpaMM, ABHXKYTCS B BaKyy-
Me ¢ orpoMHBIME ckopocTsmu 200 m/c u 250 M/c HaBCTpedy IpyT APYTY U CTAIKHBAIOTCS CIETUISSACH BO-
enuHo. C KaKoi CKOPOCTHIO OyIeT JABUTATHCS CIUIIIUIACS TUIACTUIIMHOBBIA MIAPHUK?

7.4 Metoauyeckue MaTepHaJibl, ONpeae/sione Npouelypbl OleHMBAHUS 3HAHMIA,
YMeHHii, HABBIKOB, XapaKTepH3YIOIIUX 3Tanbl GOPMUPOBAHMA KOMIETeH M

KoHTpoib OCBOEHMSI TUCLUIUIMHBI U OLIEHKA 3HAHUI OO0y4aromuxcs M0 JUCLUILIMHE
npousBoauTcs B coorBeTcTBUU ¢ [Im KyoI'AY 2.5.1 «Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MIPO-
MEKYTOYHAs aTTECTALUsI O0YJArOIIUXCS.

YcTHBIN onpoc

Kpumepuu oyenku 3nanuii npu nposedenuu onpoca

OneHka «omauyHo» BBICTABIIAETCS 3a IIOJIHBIM OTBET HA IIOCTABICHHBIN BOIPOC C
BKJIIOYEHHEM B COJIEp)KaHHE OTBETAa JICKI[MH, MaTepUAJIOB y4EOHUKOB, JIOMIOJHUTEIBHON JTUTEpa-
Typbl 0€3 HaBOJASIIUX BOIIPOCOB.

O1eHKa «X0pouto» BHICTABIISIETCS 32 MOJIHBIM OTBET HA MOCTABJIEHHBIN BOIIPOC B 00beMe
JICKOMHA C BKIIOUCHHUEM B COJACPIKAHUEC OTBETA MAaTCPHAJIOB yLIC6HI/IKOB C YCTKUMHU ITI0JIOXKUTECIIb-
HBIMM OTBETAMH Ha HABOJALLME BOIPOCHI IPENIOIAaBATENSL.

OrneHka «yooenemeopumenbHo» BBICTABISIETCS 32 OTBET, B KOTOPOM O3BY4€HO Ooiiee
HOJIOBHHBI TpeOyeMOro MaTepuaa, ¢ MoJI0KUTEIbHBIM OTBETOM Ha OOJIBIIYIO YaCTh HABOIAIINX
BOIIPOCOB.

OneHka «Hey0oe1emeopumenbHo» BbICTABISETCS 3a OTBET, B KOTOPOM O3BYYEHO MEHEE
HOJIOBHHBI TpeOyeMOro MaTepuaa Uil He 03By4eHO INIABHOE B COJIEPKaHUM BOIIPOCA C OTPUIa-
TEJIbHBIMU OTBETaMHU Ha HABOJAIIME BOIPOCH! WM CTYIEHT OTKa3aJcsi OT OTBeTa 0e3 mpenBapu-
TEABLHOI0 OOBSICHEHHUS YBAXKHUTCJIbHBIX ITPUYNH.

Pedepar

Kpumepuamu oyenxu peghepama sBISIOTCS: HOBU3HA TEKCTa, 0OOCHOBAHHOCTH BBIOOpA
HUCTOYHUKOB JINTEPATYPHI, CTENICHh PACKPBITHS CYITHOCTH BOIMPOCA, COONIOACHHS TPeOOBAaHUI K
0(OPMIICHHUIO.

OrneHKa «omuuHo» — BHITIOIHEHBI BCe TpeOOBaHMS K HaNmMcaHuio pedepara: o003HaUe-
Ha mpobyieMa 1 000CHOBaHA €€ aKTyaJIbHOCTh; CAENIaH aHAIN3 Pa3IMYHBIX TOUEK 3PSHHs Ha pac-
CMaTpUBAaEMYIO TIPOOJIEMYy W JIOTHYHO H3JI0KEHa COOCTBEHHAs MO3UIUS; COPMYITUPOBAHBI BhI-
BOJIBI, TEMa PACKpBITa IMOJHOCTHIO, BBIIEPKAH 00BEM; COOMIO/IEHBI TPEOOBAaHUS K BHEUTHEMY
0(hOpMIICHHUIO.

OrneHka «xopouto» — OCHOBHBIE TpeOOBaHUS K pedepary BBITOJIHEHBI, HO MPU 3TOM J0-



NyIIeHbl HeJOoUYEThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B M3JI0)KEHUH MaTepuaia; OTCYTCTBYET
JOTUYECKasi MOCIEA0BATEIbHOCT B CYXKICHHSX; HE BRIZEP)KaH 00bEM pedepaTa; UMEIOTCS YITy-
mieHus: B 0()OpMIICHUH.

OueHka «y0o61emeopumenbno» — UMEIOTCS CYLIECTBCHHBIE OTCTYIUICHHS OT TpeOoBa-
HUH K pedepupoBaHuio. B 4acTHOCTH,: TeMa OCBEIEHa JUIIb YaCTUYHO; JOMYIIEHbl (haKTude-
CKHe OIHMOKH B cofep kaHuM pedepaTa; OTCYTCTBYIOT BBIBOJIBL.

OueHka «Heyooeemeopumenvno» — TeMa pedepara HE pPacKpbiTa, OOHAPYKUBACTCS
CYIIECTBEHHOE HEOHMMaHUe MpoOIeMbl I pedepaT He IpeCcTaBIeH BOBCE.

Joxnan

Kpumepuu oyenku ooxknaoa

OrneHKa «omauyHo» — COAepKaHUe JTOKIJIaaa COOTBETCTBYET 3asiBJICHHOW B Ha3BaHHUH Te-
MaTuke; pedepar oopMIIeH B COOTBETCTBUU C OOIUMHU TPEOOBAHUSIMU HAMCAHUS U TEXHUYEC-
CKMMH TpeOOBaHUSIMH OPOPMIICHUS TOKIAa; TOKIA] UMEET YETKYIO KOMITO3HUIUIO U CTPYKTYPY;
B TCKCTC OOKJIada OTCYTCTBYIOT JIOTUYCCKUC Hapy]J_IeHI/ISI B HpCIICTaBHeHI/II/I MaTepI/IaJIa; KOp-
PEKTHO 0(OPMIICHBI U B TTOJTHOM 00BEME MPEICTABICHBI CITUCOK UCIIOJIB30BAHHON JTUTEPATYPHI U
CCBUIKM Ha HCIIOJIb30BAHHYIO JIUTEPATypPy B TEKCTE JIOKJIANa; OTCYTCTBYIOT opdorpaduueckue,
MyHKTYaIl[MOHHbIE, TPAMMATHYECKUE, JTEKCUUYECKHEe, CTUIIMCTUYECKUE U WHBIE OIIMOKH B aBTOP-
CKOM TEKCTE; JOKJIaJ MPECTaBIsET COO0N CaMOCTOSATEILHOE UCCIICI0BAHNE, PEICTABICH Kayue-
CTBEHHBIN aHAIN3 HAWIEHHOTO MaTepuasa, OTCYTCTBYIOT (DaKThl MJIaruara;

OrueHka «xopouto» — coJiep>kaHue JO0KJIa/la COOTBETCTBYET 3asBJICHHOW B Ha3BaHUM Te-
MaTHKe; JOKIaa 0o(popMIICH B COOTBETCTBUH C OOIIMMHU TpeOOBaHUSAMH HanmucaHus pedepara, HO
€CTh TOTPEIIHOCTH B TEXHUYECKOM odopmieHuu; pedepar mMeeT YETKYI0 KOMIIO3UIUIO U
CTPYKTYpY; B TEKCT€ JOKJIaJa OTCYTCTBYIOT JIOTHUECKHE HAPYIICHUS B MPEACTABICHUH MaTe-
pHuaa; B MOJHOM 00BEME TIPECTABICHBI CITUCOK HMCIIOJIB30BAHHOHN JIUTEPATYPhl, HO €CTh OIINO-
Ki B 0(hOpMIICHHH; KOPPEKTHO O(OPMIICHBI M B MOJHOM O00BEME MPEICTABIICHBI CCHIJIKH HA HC-
MOJIb30BAHHYIO JIUTEPATYPY B TEKCTE JOKJIAJIa; OTCYTCTBYIOT opdorpaduueckue, mMyHKTyaHoH-
HbIE, TPAMMaTHYCCKHE, JICKCUUCCKUE, CTUIMCTUYCCKUE M MHBIC OIIMOKU B aBTOPCKOM TEKCTE;
JOKJIaJ TPEACTABISIET COOOM CaMOCTOSITEIbBHOE HCCIIEIOBAaHUE, IPEICTABIICH KauyeCTBEHHBIN
aHaJIU3 HAWJIEHHOTO MaTepuasa, OTCYTCTBYIOT (DaKThI MjIaruara;

OrneHka «yooeiemeopumenbHoy — CoJiep)KaHUE JTOKIIaja COOTBETCTBYET 3asBIIEHHON B
HA3BaHUM TEMAaTHKE; B 1I€JIOM JIOKJIaa 0popMIIeH B COOTBETCTBHH C OOIIMMHU TpeOOBaHUSIMU Ha-
nucaHud JOKJaaa, HO €CTh HOFpGIHHOCTI/I B TCXHUYCCKOM O(l)OpMJ'IeHI/II/I; B CJIOM IOKJIad MMECT
YETKYI0 KOMIIO3ULIMIO U CTPYKTYPY, HO B TEKCTE JIOKJIaJa €CTh JOTMYECKUE HApYUIECHUsl B MpPe/-
CTaBJIEHWU MaTepuasa; B MOJHOM O0BbEME MPENICTABIICH CIMCOK MCIIOJIb30BAaHHON JIMTEpaTypHI,
HO €CTh OHIMOKHU B O(OPMIICHUH; HEKOPPEKTHO OGOPMIICHBI MM HE B TMOJIHOM O0BEME Mpe-
CTaBJICHBI CCBIJIKHU Ha I/ICHOJ'ILSOBaHHy}O JH/ITepaTypy B TEKCTC AOKJaJda, €CTh €AUHUYHBIC Op(i)O-
rpadguyueckue, MyHKTYallMOHHBIE, TPaMMAaTUYECKHE, JIEKCMYECKHe, CTUIMCTUYECKHE U HHBIC
OIMOKHU B aBTOPCKOM TEKCTE; B IIEJIOM JTOKJIa/ MPEJICTABIISAET COOOM CaMOCTOATEILHOE UCCIIEN0-
BaHUe, MPEACTaBIIEH aHaIN3 HalJICHHOTO MaTepuania, OTCYTCTBYIOT (DaKkThl IUIaruaTa;

OrieHka «HeyoosenemeopumenvHo» — CoepKaHue JTOKIaaa COOTBETCTBYET 3asiBJICHHOU B
HA3BaHUM TEMAaTHKE; B JIOKJIa/ieé OTMEUYEHbI HapyIIeHHUs OOIIMX TpeOOoBaHUI HamucaHus pedepa-
Ta, €CTh HOFpCHIHOCTI/I B TEXHUYCCKOM O(i)OpMJ'IeHI/II/I; B [ICJIOM OOKJIa1l NMECT ‘-IéTKYIO KOMIIO3U-
LU0 U CTPYKTYPY, HO B TEKCTE JIOKJIaJa €CTh JIOTUYECKHUE HAPYLIECHUs B MPEJICTABICHUN MaTe-
puana; B MOJHOM 00BbEME MPEICTABIICH CITUCOK MCIOJIB30BAHHOMN JIUTEPATYPhI, HO €CTh OITUOKH
B 0(hOpMIIEHUH; HEKOPPEKTHO 0(OPMIICHBI U HE B TIOTHOM 00BEME MPENICTABICHBI CCHUIKH Ha
WCIIOJIb30BAaHHYIO JTUTEPATYpPy B TEKCTE JOKJIAa; €CTh JacThle opdorpadudeckre, MyHKTyaIu-
OHHBIE, TPAMMAaTUYECKHE, JIGKCUUECKUE, CTUINCTUUECKUE U UHBIe OITHMOKH B aBTOPCKOM TEKCTE;
JIOKJIaJ, HE MPEJCTaBIsAET COO0N CaMOCTOSITEIIBHOTO HMCCIEIOBAHUSA, OTCYTCTBYET aHajIu3 Hail-
JIEHHOTO MaTrepuala, TeKCT JOKJIaJa MPeACTaBseT co0oi HemepepaOOTaHHBIM TEKCT IPYTroro
aBTOpA.



KonTtpoabnas pa6ora

Kpumepuu oyenku 3nanuii cmyoenma npu HARUCAHUU KOHMPOTbHOU PAOOm bl

OrneHka «omauuHo» — BBHICTABISETCA CTYACHTY, IIOKAa3aBIIEMY BCECTOPOHHHUE, CUCTEMa-
TU3UPOBAHHbIE, ITYOOKHE 3HAHUS BOMPOCOB KOHTPOJIBHON pabOThl U YMEHUE YBEPEHHO IpUMe-
HATh UX Ha MPAaKTHKE MPH PEIIEHNH KOHKPETHBIX 337a4, CBOOOJHOE U MPAaBHUIIBHOE 0OOCHOBAHHE
MPUHSTHIX PEIICHUM.

O1eHKa «xopouto» — BBICTABISIETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET MaTepual, rpaMoT-
HO U IO CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh MOJTY4YeHHbIC 3HAHUSl Ha MPAKTHUKE, HO J0-
IMyCKAaCT B OTBCTC HUJIM B PCHICHUU 3aJla4 HCKOTOPBIC HCTOUYHOCTU, KOTOPBIC MOXET YCTPAHUTD C
MOMOUIBIO JOMOJHUTENBHBIX BOIPOCOB MPENOJaBaTEIS.

OrneHka «yoosiemeopumenbHoy — BHICTABISICTCS CTYACHTY, MTOKa3apmieMy GparMeHTap-
HBI, pa3pO3HEHHBIH XapakTep 3HAHWM, HEJOCTATOYHO NPaBWIbHBIE (OPMYIUPOBKH 0Oa30BBIX
HOHHTHﬁ, HapyHmICHHUA JIOTHYECKOU MOCJICAOBATCIIbHOCTU B U3JIOKCHUHA ITPOIrpaMMHOI0 MaTcpua-
Ja, HO TIPU 3TOM OH BJIAJICET OCHOBHBIMHU MOHSITHSIMHA BHIHOCUMBIX Ha KOHTPOJIBbHYIO paboTy TeM,
H€O6XOI[I/IMBIMI/I JJIS HaHLHCf/’IHICI‘O 06yquI/151 N MOKCT NPUMCHATH IMOJTYYCHHBIC 3HAHUA 110 06-
pasily B CTaHAApTHOM CUTYaIIHH.

OreHKa «Hey0os1emeopumenbHo» — BbICTABISIETCS. CTYIEHTY, KOTOPBIH HE 3HaeT 00JIb-
el YaCTH OCHOBHOTO COJEpaHHS BRIHOCUMBIX Ha KOHTPOJIbHYIO pabOTy BOIPOCOB TEM JIHC-
UIUTAHBI, JIOTYCKAeT rpyoble ommOKy B (hOPMYyITUPOBKAaX OCHOBHBIX MOHATHH M HE YMEET UC-
MOJIb30BATh MOJYYEHHBIE 3HAHUS [P PEIICHUN TUIOBBIX MPAKTUYECKUX 3a]1a4.

TecToBBIC 3a7aHUA

Kpumepuu oyenku 3nanuit cmyoennoe npu npoeeodeHuu mecmuposanus

OneHka «omauyHo» BBICTABIIAETCS MPU YCIOBHH MPABUIBHOTO OTBETA CTYACHTa HE Me-
Hee yeM 85 % TeCTOBBIX 3aJaHUM;

OrneHKa «xopout0y BHICTABISIETCS MIPU YCIOBUH MPABUIBLHOTO OTBETA CTYACHTA HE MEHEe
geM 70 % TEeCTOBBIX 3aJaHMIi;

OneHka «y0061emeopuneibHO» BHICTABISIETCS MPU YCIOBUU MPABHIIBHOTO OTBETA CTY-
nenrta He meHee 51 % TecTOBBIX 3aJaHHUI;

OneHka «Hey006/1emeopuneIbHO» BBHICTABISICTCS MPU YCIOBUU MPABUIBHOTO OTBETA
ctynenta Menee yeM Ha 50 % TeCTOBBIX 3aJjaHUM.

3auer

Kpumepuu ouenku na 3aueme

OmneHka «3aumeno» OJIKHA COOTBETCTBOBATh MapaMeTpaM JII000H M3 MOJIOKUTEIBHBIX
OLIEHOK («OTJIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHO»), a «He3aumeno» — TapaMeTpaM
OLICHKH «HEYJOBJIECTBOPUTEIBHOY.

O1eHka «omauuno» BHICTABISIETCS 00ydJaroLieMycs, KOTOpbIi 001agaeT BCECTOPOHHHU-
MU, CUCTEMaTU3UPOBAHHBIMU M TIIyOOKMMH 3HAHUSIMHU MaTepuana yueOHOW MpOrpaMMbl, yMEET
CBOOOJTHO BBIMOJIHATH 33JjaHUs, PEyCMOTPEHHbIE YyUeOHOM MporpaMMoii, yCBOMI OCHOBHYIO U
03HAKOMUWJICS C JOMOJIHUTENIbHOM JINTEPATypoil, peKOMEeH1I0BaHHOM yueOHOW mporpamMmoil. Kax
NPaBUJIO, OLIEHKA «OTJIMYHO» BBICTABIISIETCS 00yYaroIEeMycsi YCBOMBILEMY B3aUMOCBSI3b OCHOB-
HBIX MOJIOKEHUHM M MOHATUM AUCHUIUIMHBI B UX 3HAYEHHUH Ui IpUoOpeTaeMol CrielnaibHOCTH,
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B MOHUMAaHHUH, U3JI0)KEHUHU U UCTIOIb30BAHUHN YUeOHOTO
MaTepuaia, MpaBWIbHO OOOCHOBBIBAIOIIEMY NPUHSATHIE PEIICHUs, BIAJCIOIIEMYy Pa3HOCTOPOH-
HUMH HaBBIKAMHU U IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT.

OneHka «xopouto» BBICTaBIsETCA OOydaromieMycs, oOHapyKMBIIEMY IIOJHOE 3HAHHE
MaTepHaia yueOHON MpOrpaMMBbl, YCIIEIIHO BBIIOIHSIOMIEMY MPEIyCMOTPEHHbIE YyueOHOil mpo-
rpaMMOil 3a/1aHus, YCBOMBIIEMY MaTepHall OCHOBHOM JIUTEPaTypbl, PEKOMEH/I0BAaHHOU yueOHOMI
nporpamMoil. Kak mpaBuio, oIjeHKa «XOpOIIO» BBICTABISETCS O0ydaroIeMycs, MOKa3aBLIeMy
CHUCTEMATHU3UPOBAHHBIM XapakTep 3HAHUNA MO JUCLMIUIMHE, CIIOCOOHOMY K CaMOCTOSATEIbHOMY
MIOTIOJIHEHUIO 3HAHUHM B X0Jle JaibHelIIeld yueOHoi u mpodecCuoHanbHOM e TeTbHOCTH, pa-



BIWJIBHO MPHUMEHSIONIEMY TEOPETHUECKUE MOJIOKEHUS NP PEIICHUH MPAKTUYECKUX BOIPOCOB U
3aja4, BJIAJCIONeMy HEOOXOAMMBIMU HaBbIKAMU U MPUEMaMU BBIIIOJHEHUS MPAKTUYECKUX pa-
0oT.

OneHka «yooenemeopumenvHo» BHICTABIAETCA oOydaroleMycs, KOTOPBI MmoKa3aj 3Ha-
HUE OCHOBHOI'O MaTepuayia yu4eOHOW mporpaMmbl B 00beMe, TOCTATOYHOM M HEOOXOIUMBIM IS
JanbHenIel yueObl U MpeacTosAleil paboThl MO CIEeNUaTbHOCTH, CIIPAaBWIICA C BBIOJHEHHUEM
3aJaHMii, TPETYCMOTPEHHBIX y4eOHOW MpOrpamMMoOil, 3HaKOM C OCHOBHOM JIMTEpaTypou, peKo-
MEHJ0BaHHOI yueOHOI mporpamMmMoii. Kak mpaBuio, oneHka «yJ0BIIETBOPUTEIHHO» BHICTABIS-
eTcs 00ydarouieMycsi, JOIMyCTUBIIEMY TOTPEIIHOCTA B OTBETAaX HA SK3aMEHE HJIM BBITOJHECHHUU
9K3aMEHAIIMOHHBIX 3aJlaHul, HO 00JafaroeMy HeoOXOIUMBIMUA 3HAHUSMH T0JI PYKOBOJCTBOM
IpenoiaBaTess Ui yCTPaHEHHUs STHX IMOTPEIIHOCTEeH, HapylIameMy HOCIeI0BaTeIbHOCTh B
U3JI0’)KEHUU y4eOHOTro MaTepuaia U UCIHBITHIBAIOLIEMY 3aTPYIHEHUS TPU BBHITOJHEHUU MPAKTH-
4ecKuXx padoT.

OueHka «HeyoosenemeopumenbHoy BBHICTaBIsIETCS 0oOydaroleMycs, He 3HaIOIIEMy OC-
HOBHOH 4YacTH MaTtepuana y4yeOHOHW MporpamMMbl, JOMYCKAIONIEMYy MPUHIMIAAIBHBIE OIINOKH B
BBIMIOJTHEHUH MPEAYCMOTPEHHBIX Y4eOHOM MpOorpaMMoil 3aiaHuii, HEYBEpEHHO ¢ OOJbIIMMU 3a-
TPYAHEHUSIMH BBIIOJHSIOMIEMY MpaKTHUecKue padoTel. Kak mpaBmiio, oleHKa «HEeyI0BIETBOPH-
TEJIbHOY» BBICTABISETCS 00yUaroleMycs, KOTOPbIii HE MOXKET MPOAODKUTH 00yUeHHE WU MpU-
CTYIHUTh K JIEATEIHHOCTH MO CIEHUAIBHOCTH M0 OKOHYaHWH YHHUBEpCHUTETa 0€3 JOTOJHHUTEIb-
HBIX 3aHSATUH MO0 COOTBETCTBYIONIEH AUCLUILIINHE.

8. MEPEYEHb OCHOBHOH M JOMNOJIHUTEJBbHOUM
YUYEBHOM JIUTEPATYPbBI

OcHoBHasi yueOHasi IuTEPaATYpa

1. Kamenko, A. I1. ®usuka tBepaoro tena. Ousuka sapa. SaepHbie peakiuu : METOIU-
YEeCKHE YKa3aHUs K MPAKTUICCKUM 3aHATUSAM U JOMAIIHUM 33JaHHUsSIM 10 TUCIHIUIHHAM: «B3au-
MOJICHCTBUE H3IIyueHHusi ¢ BemecTBoM», «Teopernueckas Qusuka», «Dusnueckue CBONCTBA
tBepabix Tem» / A. I1. Kamenko, I'. C. CrpokoBckuii, C. U. lllapanos. — Jlunenxk : Jlunenkuit
rocyiapcTBeHHbINH TexHudeckuil yausepcurer, ObC ACB, 2015. — 20 ¢c. — ISBN 2227-8397.
— Texer : anexTpoHHbI // InexkTpoHHo-O0nbmoreyHas cuctremMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/55674.html

2. ®omun J[.B. DxcriepuMeHTambHbIE METOIbI (PU3UKU TBEPIOTO Tena [ DIEKTPOHHBIN pe-
cypc] : yuebHoe nocobue / /I.B. DomMuH. — DeKTpoH. TeKCTOBbIE AaHHble. — CapartoB: By30B-
ckoe oOpasoBanue, 2017. — 185 c.

Pexum noctyna: http://www.iprbookshop.ru/57258.html

3. IBIT'AHKOB B.K. DnementHas 6a3a snektponukd : yueo6. mocodue / b. K. [IBII'AH-
KOB, A. A. llleBuenko; Ky6. roc. arpap. ya-t um. U.T. TpyOununa. - Kpacnonap : KyoI'AY,
2019. - 158 c. - ISBN 978-5-00097-969-3 : B/11 129p. 621.382(075) - L 941 (45 7x3.)

JlonoiHUTEIbHAS y4eOHast IUTepaTypa

1. XKykoB C.B. Ontuueckas usuka [DneKkTpoHHBINH pecypc] : coopHuk 3amaud / C.B. XKy-
KOB. — DJIEKTPOH. TeKCTOBBIE JaHHble. — Camapa: [ToBomKCKuii rocy1apcTBEHHBI YHUBEPCH-
TET TeJIeKOMMYHUKanuii u mHpopmaruku, 2017. — 73 ¢. — 2227-8397. Pexum pocryma:
http://www.iprbookshop.ru/75396.html

2. EBcuna, E. M. OnTtuka. OCHOBBI KBAaHTOBOW M SIZICPHOM (PU3UKHU : ydeOHOE mocoOue
i naboparopHbix padot o ¢usuke / E. M. EBcuna, B. B. Co6oneBa. — Actpaxanb : AcTpa-
XaHCKHI WH)XXEHEPHO-CcTpouTenbHbI nHCTHTYT, DBC ACB, 2011. — 107 ¢. — ISBN 2227-8397.



http://www.iprbookshop.ru/55674.html
http://www.iprbookshop.ru/57258.html
http://www.iprbookshop.ru/75396.html

— Texkcr : anexTpoHHBIN // DnekTpoHHO-0nbmnoreyHas cuctema IPR BOOKS : [caiit]. Pexxum
noctyna: http://www.iprbookshop.ru/17059.htmi

3. Kypbaues, FO. ®. ®usuka : yuedHnoe nocoodue / FO. @. KypbaueB. — Mocksa : EBpa-
3UHCKUN OTKPBITBIA HHCTUTYT, 2011. — 216 ¢. — ISBN 978-5-374-00523-3. — TekcT : 3mek-
TPOHHBIA // DnekrpoHHO-OuOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/11106.html

4. Metonbl MmareMatudeckoit Gpusuku : yaueoHoe mocobue / FO. B. I'punses, JI. JI. Munb-
koB, C. B. Tumuenko, B. M. YmakoB. — Tomck : ToMCKU rocyI1apCTBEHHbIH YHUBEPCUTET
CHUCTEM YIIPaBJICHUS U paauodieKTponuku, ik Konrent, 2012. — 148 ¢. — ISBN 978-5-4332-
0055-5. — Tekcr : aneKTpoHHBIH // DnekTpoHHO-O0nbMoTeunas cuctema IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/13862.html

5. Hukutun, A. K. Kypc nekuumii mo obmeit ¢pusuke / A. K. Hukutun. — Mocksa : Poc-
CUICKUI yHUBEpCcHUTET IpyxkObl Hapomos, 2013. — 256 c. — ISBN 978-5-209-05180-0. —
Tekct : anexkTpoHHBIN // DnekTpoHHO-OubaMoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/22159.htmi

9. NEPEYEHDb PECYPCOB HMH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET»

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Ne HaumenoBanue Tematuka DJIeKTPOHHBIN apec
1. Znanium.com YHuBepcaabHas https://znanium.com/
2. IPRbook YHuBepcaipHas http://www.iprbookshop.ru/

BCTepI/IHapI/IH, CCIBCKOEC XO-
3$II>'ICTBO, TCXHOJIOTHA XpaHC-

3. UsnarensctBo «JIaHby» http://e.lanbook.com/
HUS ¥ IepepabOTKH MHUIIEBBIX
POJYKTOB
4. OOpasosaTenkHblii nop- YHuBepcabHasI https://edu.kubsau.ru/

tan Kyol'AY

PexoMenayemble HHTEPHET-CANThI

http://yaklass.ru/ - du3uka: ypoku, TECThI, 3aJJaHHUS.
http://educon.by/ - ®uzuka.
http://kartaslov.ru/ - Uto Takoe duszmka?

10. METOAUYECKUE YKA3ZAHUSA JISA OBYYAIOIIUX-
Cs 11O OCBOEHHUIO JUCIIUIT/IMHbI

1. Jlekuuu o teme "Temnorexauka". Kyp3un H. H., Hopmos 1. A., ®enopenko E. A.
https://edu.kubsau.ru/mod/resource/view.php?id=1524

11. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOIUM,
UCIHIOJIB3YEMBIX IIPU OCYHWECTBJIEHHUU OBPA3OBA-
TEJBHOI'O IMTPOLHECCA 1O AUCHUIIVIMHE, BKJIIOYAS



http://www.iprbookshop.ru/17059.html
http://www.iprbookshop.ru/11106.html
http://www.iprbookshop.ru/13862.html
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http://educon.by/
http://kartaslov.ru/
https://edu.kubsau.ru/mod/resource/view.php?id=1524

HEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA U UH®OP-
MAINMUOHHO-CITPABOYHbBIX CUCTEM

WNudopmanroHHble TEXHOJIIOTUH, UCTIOIb3yeMbIe TPU OCYIIECTBICHUH 00pa30BaTebHO-
ro mpolecca Mo JUCHUIUIMHE MO3BOJIIOT: 00ECIeYUTh B3aUMOJICHCTBUE MEXKIY Y4aCTHUKAMU
00pa30BaTENbHOTO MPOLIECCa, B TOM YUCJIE CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJIEHCTBHE
nocpeactBoM cetu «MHTepHET»; (UKCHPOBATH X0 00pa30BaTEIBHOTO MPOIECcCa, Pe3yIbTaTOB
MIPOMEKYTOUHOM aTTecTally 1Mo AUCHUIUIMHE U PEe3yJbTaTOB OCBOCHMsI 00pa30BaTeIbHON MpPo-
rpaMMBbl; OpPraHU30BaTh MPOLECC 00pa30BaHMs MYTEM BU3YaTU3allMl M3ydaeMol WH(pOpMauu
MOCPEACTBOM HCIIOIb30BAHUS Mpe3eHTalHi, Y4eOHbIX (UIbMOB; KOHTPOJIUPOBATh PE3yIbTaThl
00y4€eHHUsI Ha OCHOBE KOMIIBIOTEPHOT'O TECTUPOBAHHUS.

11.1. IlepeyeHb NPOrPAMMHOIO JTUIEH3MOHHOTO O00ecredeHn sl

HaunmenoBanue Temaruka

1 Microsoft Windows OnepanyoHHasi cucTeMa

2 Microsoft Office (Bxirouaet Word, Excel,
PowerPoint)

[TakeT o(UCHBIX MTPHUIIOKEHUN

11.2. Ilepeyennb npogecCHOHAIBHBIX 023 JaHHBIX U HHGPOPMALMOHHBIX CIIPABOYHBIX
cucTeM

HaunmenoBaunue Tematuka

DIIEKTPOHHBIN ajipec

1 | Hayunas snexTpoHHas Ou0iroTeka
eLibrary

YHuBepcaibHas https://elibrary.ru/

11.3. loctyn k cetu UHTEpHET

Hoctyn k cetu MHTEpHET, AOCTYI B 3JIEKTPOHHYIO MH(DOPMALIMOHHO-00pa30BaTENbHYIO
Cpelly YHUBEPCUTETA.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JJIA OBYYEHUSA 11O AUCHUIIJIMHE

HJ'IaHI/IpyCMBIC MMOMCIICHUA IJIsI ITPOBCACHU BCCX BUIOB y‘ie6H0ﬁ ACATCIIBHOCTH.

HanmenoBanue
n/m| y4eOHBIX Mpeame-
WIMH (MoTyneit),

JIOB y4eOHO nesi-
TEBHOCTH, TPEIY-
CMOTpPEHHBIX yueO-
HBIM TUTAaHOM 00pa-
30BaTEIbLHOM MPO-
rpaMMBbl

TOB, KYpPCOB, TUCLIH-

IMPAKTUKH, UHBIX BU-

HanmeHnoBanue nmoMemeHuit 1Jisi ipoOBEACHUS
BCEX BHUJIOB yUEOHOH JEATEIbHOCTH, IPEay-
CMOTPEHHOU Y4€OHBIM TUTAHOM, B TOM YHCJIE

TIOMEILIEHUS JJIsi CAMOCTOSITENNbHOM paboThI, C

yKa3aHHUEM TepPEYHsI OCHOBHOT'O 000PYI0BaHMUSI,
y4eOHO-HATJISIHBIX TOCOOUHN M HCTIOIh3yeMOTO
MIPOTrpaMMHOTO 00eCTIeueHUs

Anpec (mectonoJio-
KEHHE) TOMELICHUH
JUTSL IPOBE/ICHUS BCEX
BUJIOB Y4eOHOI1 Jiesi-
TEJILHOCTH, TPEy-
CMOTpPEHHOU y4eOHBIM
IUTAHOM (B cTy4yae
peanu3zaiuu odpaso-
BaTEJIbHOM IIpOrpam-
MBI B C€TeBOI Gopme
JIOTIOJTHUTEIBHO YKa-
3bIBAeTCS HAaMEHOBA-
HUE OpraHHu3allny, C



https://elibrary.ru/

KOTOPOU 3aKJIIOUEH

JIOTOBOD)
2 3 4
duzuka [Tomemenue Ne304 DJI, mmomans — 67,6m?; | 350044, Kpacnonap-

JlaGopaTtopust «MexaHUKH U MOJICKYJISIPHON
¢buzukn» (kadeapsl GU3NKH)

nabopaTopHoe 000py0BaHUE
(o6opynoBanue taboparopHoe — 15 mit.;);
CHeMATU3UPOBAHHAS MEOEIb
(yueOHas nocka, yueOHasi MmeOerb).

ITomemienne Ne305 DJI, mocagoyHBIX MECT —
46;
mIomaas — 68,7m?;
yaeOHas ayJUTOPHS JIJIsl IIPOBEACHUS YICOHBIX
3aHATHMN

nabopaTtopHoe 00opy10BaHUE
(oObopynoBaHue TabOpaTopHOE — 2 MIT.;);
CTeUATM3UPOBAHHAS MEOEITh
(yaeOnas nocka, yueOHast MeOenb).

ITomemenune Ne309 DJI, mocaloYHBIX MECT —
48;
mwiomans — 70,8M2;
yueOHasi ayJUTOpHs 7S MPOBEACHUS YUeOHBIX
3aHATHI

nabopaTopHoe obopyaoBaHue (CTeH 1 Tabopa-
TOPHBIM — 23 WT.; reHepaTop — 5 IIT.; Oc-
nuuiorpad — 4 mr.;);
CreMaIU3UpOBaHHas MeOelb
(yueOHas nocka, yueOHast MeOeb).

ITomerienune Ne308 DJI, mocagoyHbBIX MECT —
38; momans — 91,1M?; yueOHas ayquTOpHUS
JUTSI TIPOBEJICHUS YYEOHBIX 3aHATHIA

nabopaTopHOoe 000pyI0BaHNE
(obopynoBanue naboparopHoe — 3 MIT.;);
crelragIn3upoBaHHasi MeOelb
yueOHas 1ocKa, yuyeOHas MeOenb).

[Tomemenne Ne012 DJI, mocamoYHBIX MECT —
50; mmomanae — 66,7M?; yaeOHas ayTuTOPHS
JUISI IPOBEJICHUS] yUEOHBIX 3aHITHIA

CKuH Kpaii, r. Kpac-
HOJap, yi. uM. Kanu-
HHUHa, 13




CTeMaTU3UPOBaHHAs MeOeIb
(yuebHas nocka, yueOHast MeOeIb);
TEXHUUYECKUE CPEJICTBA O0yUEHUSs, HAOOPHI Jie-
MOHCTPAIMOHHOTO 000PYIOBaHUS M YU4EOHO-
HATJISTHBIX TOCcOOui (HOYTOYK, MPOEKTOP, K-
pan);
nporpammuoe odecrieuenue: Windows, Office.

[Tomemenune Ne205 DJI, mocagoUHBIX MECT —
28; mmomans — 87,3M2; moOMelIeHUe I caMo-
CTOSATENILHOM PabOThI 00yUYaAIOMIUXCSl.
TEXHUUYECKUE Cpe/ICTBA O0yueHus (IpUHTEP —
1 mT.; 5kpan — 1 mrT.; ceTeBoe 000pyaOBaHUE
— 1 mT,;

KOMIIBIOTEp NEPCOHAIbHBIA — 14 1mIT.);
noctym K cetu «MHTepHeT»;

JOCTYII B AJICKTPOHHYIO HH(POPMAIIHOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA;
nporpammuoe obecreuenue: Windows, Office.
CIIELUATTM3UPOBAHHOE JIMIICH3UOHHOE U CBO-
001HO pacrpocTpaHsieMoe IporpaMmMHoe obec-
TeYeHue, MpelyCMOTPEHHOE B paboueit mpo-
rpamme;
crienuaau3upoBaHHas MeOenb (yueOHas me-
Oenb).




