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PabGouass mporpamma aucturummabl «@u3nkay pa3paboTaHa Ha OCHOBE
OI'OC BO no nanpasienuto noarotoBku 36.03.02 300TexHus, yTBEPKICHHOTO
npukazoM MunuctepcTBa oOpazoBaHus U Hayku PD No 972 ot 22 ceHTAOps

2017 r.

ABTOp: HOIEHT Kadeapbl GU3NKU ///"‘\\-\\ J1.B. JIeGenen
[ < I p

Pabouas mporpamMma oOCyX/l€Ha U PEKOMEHJIOBaHA K YTBEP)KICHHUIO PEIICHUEM
kadeapsl puznku ot 20 anpens 2021r., mpotokost Ne§

3aBenyromuii kaheapon Gusuku,

npodeccop — H.H. Kyp3un

Pabouas mporpamma o/100peHa Ha 3ace/laHui METOJIUYECKON KOMUCCUU (aKylbTeTa
300TeXHUU, MPOTOKOI OT 15 uronst 2021 r., mporokosn Ne 10

IIpencenarens

METOJIMUYSCKOM KOMUCCHUH
JIOKTOP CEIBCKOXO35MCTBEH- //\/"\ o \ N. H. Ty3o0B
HBIX HayK, podeccop V=72 -

PykoBoaurens

OCHOBHOM MpodecCHoHaTbHON
o0pa3oBaTeIbHOM MPOTPaMMBbI
KaHIUIaT BETCPUHAPHBIX HAYK,
JIOLIEHT

. B. CeparoueHko



1. HEJb U 3AJIAYA OCBOEHUS TN CLHUATIIAHBI

Heabio ocBoeHUs AUCIUILINHBI «DU3KKa) SBISETCS TEOPETUYECKAas M MPaKTUYIEeCKast
MOATOTOBKA OyIYIIMX CIEIHAIUCTOB B OOJIACTH TEXHOJOTHH IMPOM3BOACTBA IPOIYKTOB KH-
BOTHOBOJICTBa; (DOPMUPOBAHUE Y HUX 3HAHUH O HanboJiee OOIIUX U MPOCTHIX CBOKMCTBAX MaTe-
pun U dhopMax ee JBMIKEHHUS, 3aKOHAX U MOJEIISIX ONMUCAHUS MPUPOJIbI, CHOPMHUPOBATH Y CTY-
JICHTOB IIEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY MUpPA M €r0 Pa3BUTHUS MO oOmmM ¢GyHa-
MEHTAJILHBIM 3aKOHAM, €CTECTBEHHOHAYYHOI'O MHPOBO33PEHUS, U3yUYeHHUE OCHOB (PH3UKH, Me-
TOJIOB (PM3MUYECKUX HCCIEIOBAHUN M (PU3NIECKUX MPUOOPOB, KOTOPHIE HCIIONB3YIOTCS B CEIlb-
CKOM XO351CTBE CIIOCOOHOCTH K TIO3HAHUIO U KYJIbTYPhI MBIIIJICHUS B LIEJIOM.

3ajaud JUCHUTIIIUHBI

- U3YYUTh POJIb K MECTO (PU3UKH B OOIICUETOBEYCCKOM MTO3HAHUH;

- U3Y4UTh HAYYHBIA METO] MO3HAHUS U ONMUCAHHs (U3MUECKOTO MUPA, OCHOBAaHHOM Ha
B3aMMOCBSI3H IKCIIEPUMEHTA U TEOPUH;

- U3y4YUTHh OCHOBHBIC (PM3HUECKUE TEOPUU PyHIAMEHTAILHBIX B3aMMOJICHCTBHIA,

- W3YYUTh BO3MOXHOCTH M NMpPUMEHEHHE (DU3HMUECKUX TEOPHM Ui OOBSCHEHUS MpPOHC-
XOXKJICHHSI M DBOJTIOIIMH BceneHHOM, OMOIOrHYecKHUX MPOoIIeccax;

- U3Y4YUTHh (PU3NYECKUE METOAbl UCCIICIOBAHUM CpeJl, UCTIOIb3YIOIINX COBPEMEHHBIE J0-
CTYOKCHHS (DU3UKU M TEXHUKU;

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

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

B pe3yabTare 0cBOeHHS AMCHUILINHBI (POPMUPYIOTCS CleyI0OLHe KOMIIeTeHIHM:
YK-1 — ciocoGeH oCymIecTBIATh MOUCK, KPUTUYECKUN aHAJN3 U CUHTE3 WH(POpMAIUHU, TIPHUME-
HATb CUCTEMHBIH IMOAXO0/ JUI PEIIEHNUS TOCTABJIEHHBIX 3a7a4

3. MECTO JNUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

«Duzukay sBiseTcs aucuIumHon obs3atensHoi yactu OITOIT BO moaroroBku o6yuya-
romuxcs no HampasieHuto 36.03.02 300TexHUs, HapaBIEHHOCTh « T e€XHOIOrUsl MPOU3BOJICTBA
MIPOJIYKTOB KUBOTHOBOJICTBA.

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

Bunpsl yaeOHOM paboThI Obnem, gacos
Ounas 3aoy4Has

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

- JIEKIUU 18 4

- IPAKTHYECKHE - -

- 1a0opaToOpHbIe 34 6
- BHEAYJUTOpHAs 3 3




O0BeM, yacoB

Bunbt yue6HO paboThI Ounas 3a0unas

- 3a4eT -

- DK3aMeH 3

- 3aIUTa KYPCOBBIX padboT (ITPOCKTOB) -
CamocrosiTesibHas padoTa 53 95
B TOM YHCJIE:

- 3aI1Ta KYPCOBBIX paboT (ITPOCKTOB) -

- IIpPOYME BHUJBI CAMOCTOSATEIIBHON pa- 53 95
00THI
HToro no aucuuninHe 108 108
B TOM 4Hcie B (hopMe MPAaKTUUECKOW MOATO- )
TOBKH

5. COAEP) KAHUE JUCIIUIIJIMHBI

[To uToram n3ydaemMoro Kypca CTyJIEHTBI CIIAIOT 3K3aMEH.
JlucuuiuinHa u3yvaeTcsi: Ha o4HOM gopme — Ha 1 Kypce, Bo 2 ceMecTpe.
Ha 3a04HOM Popme — Ha 1 Kypce, Bo 2 cemecTpe.

Conep:xaHue ¥ CTPYKTYpa AUCHUIIIMHBI 110 0YHOH (popme 00yUeHUsI

Bunet yueOHOI paboThl, BKIIOYAsi CAMOCTOSTEIb-
HYI0 pabOTy CTYZAEHTOB
U TPYJIOEMKOCTH (B yacax)
QH) = B TOM B TOM B TOM
% § al YUCJIC I:;ICHGB YUCJIC c
B M B -
Ne Tema. %: E § ¢dop- | Ipak- n(;))zx—e Jla6o- ¢op- Mi-
n/m| OCHOBHBIE BOIPOCHI. E = 2 Me THYe- | Tuue- | parop- Me cTos-
%‘E Of Jlex IpaK- | CKHE CKOH HBIE Ipak- | TeJb-
g = W ryge- | sams- | momro- | sams- | Twwe- Has
CKOH TUS TOBKH TUs ckoii | pabo-
noJI- HoJI- Ta
Iro- Iro-
TOBKH TOBKH
BBenenue B yueOHbIN
1 | kypc «DPuzum». Mexa- | YK-1 [ 2| 2 - - - 2 - 6
HHKa
Kunematuka KpHBOJIU-
HEMHOIro JIBM)KCHUS Ma-
TepUaIbHOU TOYKH.
2 | Kunemaruka rapmonm- | YK-1 | 2 | 2 - - - 4 - 6
4ecKoro kojebaHus Ma-
TepUATBHOMN TOYKH.
CrnosxeHue KoueOaHmii.
[unamuka. Kareropun
¥ BHUJBI CHJI B MEXaHHU-
3 | ke. Pabora. MomHocte. | YK-1 | 2| 2 - - - 4 - 6
MexaHuka CIUIONTHBIX
Cpe.
4 OcHOBBI MONEKYIAPHO- | e g | 5 [ 5 i ) ) 4 i 5
KUHETUYECKOM  TEOPHH




n/n

Tema.
OcHOBHBIE BOIIPOCHI.

dopmupyemeie
KOMIIETEHIIUHU

Buapl yueOHO# paboThI, BKIIFOYAs CAMOCTOSATEIb-

HYI0 paboTy CTYJIEHTOB
U TPYJAOEMKOCTh (B Yacax)

Cemectp

Jlex
LIUHU

B TOM
HHUCIIC

op-
Me
npax-
THYe-
CKOM
noa-
ro-
TOBKHU

B TOM B TOM
qHucie B qucie
dopme B Ca-
IMpak- | mnpak- Jla6o- ¢op- MoO-
THYe- | THYe- | paTop- Me CTOSI-
CKHE CKoOif HBIC npak- | Tenb-
3aHA- | MOAro- | 3aHs- | THYe- Hasi
THS TOBKH THSI ckoit | pabo-
noz- Ta
ro-
TOBKH

crpoenust BemiectBa. Oc-
HOBBI TE€PMOJUHAMUKHU.
SBnenus TepeHoca.
Bropoe Hawano tepmo-
IUHAaMUKHA. PeanbHble
ra3bl U KUJKOCTU

DIIeKTpOCTATHKA.
HanpspkeHHOCTh  TOTIS.
Teopema l'aycca u ee
NpUMEHEHUEe [UIsl pac-
YyeTa 3JIEKTpOCTaThye-
CKHX IOJICH.

YK-1

PaGora cun »snexkrpo-
CTaTUYECKOT0 MOJIS MPpHU
MEepeMENICHU B HEM
3JIEKTPUYECKUX  3aps-
noB. [IpoBonHukH u 1u-
ANEKTPUKUA B DIEKTPHU-
yeckom moge. [locto-
SHHBIA DJIEKTPUYECKUN
TOK. Knaccuueckas
ANIEKTPOHHAsT  TeOopus
AJIEKTPOIPOBOAHOCTH
METaJIOB.

VK-1

DNeKTpOMarHuTHasi WH-
IyKIus MarauTtHoe 1o-
ne B BemectBe. Ilepe-
MEHHBIM DJICKTPUYECKUN
ToK. PaboTta 1 MomHoCTh
nepeMeHHoro Toka. Ko-
A PHUIMEHT MOIITHOCTH.

VK-1

BonHoBbIE U KOpIYCKY-
JSIPHBIC TIPEICTABICHUS
o mpupozae csera. Oc-
HOBHBIE 3aKOHBI T€O0-
METPUYECKON  ONTHKH.
ATtomHas puzuka.

YK-1

DJIeKTpOMAarHuTHasi WUH-
nykuusg MarHutHoe 1no-
ne B Beunlectse. llepe-

YK-1




U TPYJAOEMKOCTh (B Yacax)

Buapl yueOHO# paboThI, BKIIFOYAs CAMOCTOSATEIb-
HYI0 paboTy CTYJIEHTOB

2 ~ B TOM B TOM B TOM
% § o qﬂgne tglcn;B qH]ZJIe Ca
Ne Tema. E: E § dop- | [pak- H;I;K—e Jlabo- ¢bop- MO-
n/n| OCHOBHBIE BOIIPOCHI. S 2|3 Me | Tuue- | Thue- | patop- | wme | cros-
8‘ E U Jlex npak- CKHUC CKOM HBIC Ipak- TCJb-
e = I e | sams- MOAro- 3aHs- THYE- Has
CKOH T TOBKH T ckoit | pabo-
ona- noa- Ta
ro- ro-
TOBKH TOBKHU
MEHHBIA 3JICKTPUYECKUN
ToK. PabGoTa 1 MOIIHOCTH
nepemMeHHoro Toka. Ko-
3G GUIMEHT MOITHOCTH.
Hroro 18 - - - 34 - 51
Conep:xaHue ¥ CTPYKTYpa AUCHUIIIMHBI 110 3209HOH (hopMe 00yueHust
Bunbl yueOHOI paboThl, BKIIIOUAsi CAMOCTOSITENIbHYIO
paboTy CTyJIEHTOB
U TPYJIOEMKOCTb (B yacax)
% E B TOM B TOM B TOM
= = o qucie Yucie B qucie
Ne Tema. 25 % B N dopme B Camo-
n/n OcHoBHbIC E"&:) = dopme TI/II)jé(-_ pax- Jla6o- | dopme | cros-
BOITPOCHI. 8"% Ol Jlek- npak- CKHe Tqu: parop- npax- TeJIb-
e < ouun TI/I'-ICV- 3aHs- CKOHu HBIC TI/I‘ICV- Has
CKOM st MOJATO- | 3aHATHA | CKOM | pabo-
oa- TOBKH oa- Ta
ro- TOTOB-
TOBKH KN
BBenenue B yuel-
1 | meiif kypc «®Pu-| YK-1 |2 - - - - - - 11
3un». MexaHuka
Kunemaruka kpu-
BOJIMHEHHOTO JIBU-
JKEHUS MaTepuasb-
HO#l Touku. Kwume-
2 | matuka rapMoHu- | YK-1 | 2 - - - - 2 - 11
YeCKOTo KOJeOaHUst
MaTepualbHOU
touku. ClOXKeHHne
KoJIeOaHMIA.
Hunnamuka. Karte-
TOPUU U BUJBI CUI
3 | B MexaHnke. Pa6o- VK-1 | 2 ) ) i ) i i 11
Ta. MOIITHOCT®.
MexaHrKa CIJIOII-
HBIX CPEJI.
4 OCHOBBI ~ MOJIEKY- vk | 2 2 ) i ) 9 i 10
JISIPHO-




n/n

Tewma.
OcCHOBHEIE
BOITPOCHI.

dopmupyembie
KOMITETCHIINH

Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO
paboTy cTyIeHTOB

U TPYJOEMKOCTH (B Yacax)

Cemectp

Jlek-
UK

B TOM
qUCiIe

dopme
npax-
THYe-
CKOM
noJ-
ro-
TOBKH

IIpak-

TH4e-
CKHE

3aHs-
THA

B TOM
YHCIIE B
dopme
npax-
THYe-
CKOMU
MOJro-
TOBKH

JIaGo-
parop-
HBIE
3aHATUA

B TOM
qrce
B
bopme
npax-
THYE-
CKOM
noJ-
rOTOB-
KH

Cawmo-
CTOSI-
TeJb-

Has
pabo-
Ta

KHHETHYECKOH Teo-
pUM CTPOCHHUSA BEIIe-
crBa. OCHOBBI Tep-
MOJIWHAMUKH. SIB-
JEHUs ~ TIEpeHoca.
Bropoe Ha4ajo
TEPMOJIMHAMHUKH.
PeanpHple Ta3pl U
JKHIKOCTH

DIIEKTPOCTaTHKA.
HanpsxeHHOCTB
TIOJIA. Teopema
l'aycca u ee mnpu-
MEHEHUEe Il pac-
yera  DJIEKTPOCTa-
TUYECKHX TOJIEH.

YK-1

10

PaGora cun »snek-
TPOCTATUYECKOTO
MoJsl MpU Tepeme-
HICHUU B HEM DJIEK-
TPUYECKUX  3aps-
noB. [IpoBoHMKH 1
JTUDJICKTPUKA B
ANEKTPUUECKOM
none. IlocrosHHBII
JIEKTPUYECKUN
Tok. Kiaccuueckas
ANEKTPOHHASL  TEO-
pUst  DIEKTPONpPO-
BOJHOCTH  MeTaj-
JIOB.

YK-1

10

OneKTpOMarHuTHas
AHAYKOWS Mar-
HUTHOE TI0JIE B Be-
niectBe.  [lepemen-
HBIA DJIEKTPUYECKUN
Tok. PaGora u mor-
HOCTb IIE€PEMEHHOIO
toka. Koadduimient
MOIIHOCTH.

YK-1

10

BosHOBBIE W KOD-

YK-1

10




Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO
paboTy cTyIeHTOB
U TPYJOEMKOCTH (B Yacax)

% E B TOM B TOM B TOM
TeMa. qE) E e qHCIie quCIe B qucie
Ne > O 3 B pak- dopme B Camo-
o/ OcHoBHbIe E" OE E dopme TI/II)%_ MpaK- JlaGo- | dopme | cros-
BOITPOCHI. s = Ol Jlek- npak- THYE- parop- npak- TENb-
»8 S A | THYe- ::}?ﬂe_ CKoOif HBIC THYE- Has
CKOM st MOATO- | 3aHATUSA | CKOWU pabo-
noj- TOBKH noj- Ta
ro- TOTOB-
TOBKH KH
IIyCKYJISIPHBIE
MMpEaACTaBICHUA 0
pupoie CBeETa.
OCHOBHBIE 3aKOHEBI
reOMETPUYECKOMN
ONTUKU. ATOMHas
¢du3suka.
QHGKTpOMaF HHUTHAasA
AHAYKLIWS Mar-
HHUTHOC ITIOJI€ B BC-
niectBe.  [lepemen-
9 | veii anekrpuueckuit | YK-1 | 2 - - - - - - 12
Tok. PaGora u moru-
HOCTb IICPEMCHHOI'O
Toka. Koaddurment
MOIITHOCTH.
HTtoro 4 - - - 6 - 95

6. MEPEYEHL YUEBHO-METOJIUYECKOI'O OBECIE-
YEHUS JJISSI CAMOCTOSITEJBHON PABOTHI OBYUYAIO-
UXCSH MO JUCHUATIIUHE

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

1. BOJIBILIOM yruBepcanbHbIii CIIPABOYHHK MIKOJIbHKKA / aBT.-cocT. IT.A. Komrens. - M. : OJI-
MA-TTPECC Ob6pa3zoBanue, 2006. - 954 c.+ CD-tpenaxep EI'D . - ISBN 5-94849-779-8 : 357p.
(2 7K3).

2. OKCOOPACKAS mmmocTpupoBaHHas SHIMKIoNeaus: nep. ¢ aura. B 9 1. T. 1. : ®usnue-
ckuii mup /pen. T. BuBuan @ykce. - M. : UTHOPA-M: Becws mup, 2007. - 371 c.: un. - ISBN 5-16-
000070-4 (MHD®PA-M); 5-7777-0068-3(Beck mup) : 649p. (4 7K3).

3. CTAPOAYBLEBA T'.II. JlaGopaTopHBIii MPaKTUKYM IO 3JIEKTPHUYECTBY : yuel. mocodue /
CTAPOAVYBIIEBA T'.I1., Py6niosa 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 5k3).

4. KAJTAIIHUKOB H.II. ®usuka. UaTepHET-TECTUpOBaHKE 0a30BbIX 3HAHUI : yuel. mocobue /
KAJIAIIIHUKOB H.II., KoxxeBuukoB H.M. - CIIO. : Jlans, 2009. - 149 c.: un. - ISBN 978-5-
8114-0925-9 : 190p.08x. (1 2x3).




/. ®OHJ OEHOYHbBIX CPEACTB JJid INPOBEJIEHUSA
MNPOMEXYTOUYHOMU ATTECTALIUA

7.1 IlepeyeHb KOMIIETEHIHII ¢ YKa3aHHWEM 3TAnoB X (OPMUPOBAHHUS B NpoLecce
ocsoenus OITIOII BO

Oransl GOopMUPOBAHUS U IPOBEPKH YPOBHS
c(hOPMHUPOBAHHOCTH KOMITETEHITUH 1O UCIUTIIHAM,
npaktukam B npouecce ocsoenus OITOIT BO
YK-1 — cnoco0eH oCcymecTBJIATh NOUCK, KPUTHYECKHI aHAJIN3 U CUHTe3 HHGopMalum, Npu-
MEHAITh CUCTEMHBIH MOAXO0/1 1Jisl pellieH!sl MOCTABJIEHHBIX 32/1a4

Howmep cemectpa™

1 Maremartuka

2 Nudopmaruka

2 Duzuka

VYuebnas npaktuka / Hayuno-uccnenoBarensckas padora

4 (mosydeHue NepBUYHBIX HAaBBIKOB HAYYHO-MCCIIEI0BATEILCKON
paboThl)

8 [TpousBoacTBeHHAS PAKTUKA /

Hay4no-uccnenoBarenbckast pabora
8 BeirmonHeHue 1 3a1uTa BBIMYCKHON KBATM(HUKAMOHHON paboThI

*Jtan GopMUPOBaHNS KOMIETCHIINK COOTBETCTBYET HOMEPY CEMECTpa

7.2. Onucanue nokasarejeid 1 KpuTepHeB OLCHUBAHUS KOMIIETEHIUI HAa pa3ivy-
HBIX ITanax ux ()OpMHUPOBAHUSA, ONIMCAHUE IIKAJIbI OLlEHUBAHUS

IImanupyemsele YpoBeHb OCBOCHUS
pe3yIbTaThI
yIIOBIIETBO-
OCBOEHHUS KOM- | HEYIIOBIICTBOPH- Onenou-
neTeHINH (MH- TEBHO PHTCIIBHO XOpOIIIO OTIIUIHO HOE
. | (MuHUMAaNb- . .
JUKATOPBl 10- | (MUHHMAJIbHBIN . (cpennwmii) (BBICOKHMI) | CPENCTBO
CTH)KCHHSA KOM- | HE JOCTUTHYT) HpIH HOpOro-
TETCHIMHN ) Bbil)
YK-1 — cnoco0eH oCymiecTBJISITh MOMCK, KPUTHYECKHI AHAJIN3 M CHHTe3 MHpopmaium,
NPUMEHSITh CUCTEMHBIH MOAXO0/ 1JIsl pellieHHsl MOCTABJEHHBIX 32/1a4
HN-1 Ananuzu- | @parmentapuoe | Hecucrema- B nenom Chopmupo- | YcTHbli
pyer 3agauy, UCIIONIb30BAaHUE | TUYECKOE UC- | YCHEIIHOe, | BaHHOE yMe- oTpoc
Bble/s e Ga- | YMCHHWIT aHalH- | NONB30BAHME | HO COAEPKA- | HHE aHATH-
s0BbIe cocTap. | JAPOBATB 33/1a- | YMEHHH aHa- | Ilee OTAeb- | 3UPOBATh 3a- Pedepar
qy, BBIJICISISA €€ | JIM3MPOBATh | HBIC TIPOOETHI | J1avy, BBIJC-
JIAIOIIHE, 0a30BbIE CO- 3ajavy, Bbl- | yMEHUU aHa- | Jss ee 6a3zo- | Jlokman
CTaBIISIONIHE, nensisi ee 0a- | JTU3MPOBATH | BBIE COCTAB-
OCYILECTBIISICT
OCYIIECTBIISATh 30BBIE CO- 3a/1a4y, BbI- JSIONTHE, Kon-
ACKOMIOSHIMIO | roxommosumumio | cTaBisiomue, | jgenss ee 6a- OCYIIIECTB- TPOJTb-
3alaqun 3a1a4u OCYIIIECTB- 30BEIE CO- JSTh IGKOM- | Has pa-
JISTH JIGKOM- | CTaBIISIONINE, | TTO3HIIHIO 3a- 6ota
MO3UIIUIO 33a- | OCYIIECTB- Jaqu
naqun JIATH ICKOM- Tectn-
MO3UITUIO 3a- poBaHmHe
Jlaqu
na-2 OtcyrcTBUE ®parmen- B uenom YcnemHoe u 3auer
CIOCOOHOCTH TapHOE BJIa- YCIICUTHOE, CUCTEMAaTHU-




Haxomut u kpu- HaXOJUTh U JIEHUE CTI0- HO HECHCTE- | YecKOe Bia-
THYECKH aHAJTH- KPUTHUYECKH COOHOCTBIO | MaTHYECKOE | JIEHUE CIIO-
supyer undop- | AHAM3NPOBATH | HAXOTUTH U BJIa/ICHUE CcOOHOCTBIO
uHpOpMALINIO, | KPUTHYECKU CIOCOOHO- HaXOJUTh U
MaIuio, HeoO-
HEO00XOIUMYIO aHaAJIU3UPO- CTBIO HAXO- | KPUTHYECKU
XOIUMYIO JUIA JUTSL PEIICHUS BaTh UHGOpP- | AWTH U KPU- | aHAIU3ZHPO-
PEIICHHA ITO- [IOCTABJICHHOW | MaIlMiO, He- | THYECKHW aHa- | BaTh HH(OP-
CTaBJICHHOM 3a- 3a/1a4n 00X0TUMYIO JIM3UPOBATH Maluio, He-
JTadn JUIst perieHus | uHdopma- 00X0AMMYIO
IIOCTaBJICH- LIMI0, HEOO- | JJIs peLIeHUs
HOM 3a/1auun XOJIUMYIO MOCTaBJICH-
JUIS pEUIeHrs | HOW 3a1a4yu
MOCTaBJICH-
HOW 3a7a4u
N -3 Paccmar- | @parmenrapHoe | Hecucrema- B nenom Cdopmupo-
pHBaeT BO3- UCIIOJIb30BAaHUE | TMYECKOE MC- | YCIEUIHOE, | BAaHHOE yMe-
MOYKHBIE BapH- yYMEHHH pac- NONb30BAHUE | HO COZepikKa- HUE pac-
CMaTpUBaTh eHul pac- €e OTJeb- | CMAaTpUBAThH
AHTBI PEIICHUS P yM P B A P
BO3MOXXHBIE Ba- | CMaTpUBaTh | HbIE MPOOENBl | BO3MOXHbBIC
3a/ati, OUCHHU= | o HTEl pele- | BOSMOXKHBIE | YMEHHE pac- BapHAHTHI
Basi KX 10CTO- HUS 3a1a4H, BapHaHThI CMaTpuBaTh | pELICHHS 3a-
HMHCTBA U HEIO- OLICHUBAasg UX pemeHus 3a- BO3MOJKHbIE Jlauu, OLICHU-
CTaTKu JIOCTOMHCTBA U | Ja4u, OLCHU- BapHaHThI Bas UX JI0-
HEJOCTaTKU Bas UX JI0- peIleHus 3a- | CTOWHCTBA U
CTOMHCTBA M | J]auH, OLIEHU- | HEIOCTATKH
HEJOCTATK! Bas UX JI0-
CTOUHCTBA U
HEJIOCTATKU
na-4 OrtcyTcTBUE ®parmeH- B nenom VYcnemnoe u
CIIOCOOHOCTH TapHOE BJIa- YCIICIITHOE, CUCTEeMaTHu-
I'pamotHO, J10- I'paMOTHO, JI0- J€HHUE CIIO- HO HECHCTE- 4eCKOe BJIa-
THUYHO, apTy- THYHO, apry- COOHOCTBIO MaTHUYECKOE | JEHHUE CIO-
MEHTHPOBAHO MEHTHPOBAHO rPaMoOTHO, BIIAJICHUE COOHOCTBIO
bopMupyer ¢bopMUpOBaTh | JIOTMYHO, ap- | CIOCOOHO- IPaMOTHO,
coOCTBEHHBIC TYMEHTHPO- CTBIO Tpa- JIOTUYHO, ap-
COOCTBEHHBIE
CYXICHHS U BaHO OpPMHU- | MOTHO, JIO- TYMEHTHUPO-
CYIKIIEHHS 1 ouneHku. OTau- | poBaTh COO- | T'MYHO, apry- | BaHO (popMu-
4aTh (HaKkTHI OT CTBEHHBIE | MEHTUPOBAHO | pOBaTh COO-
onieHku. Otiu- 9
MHEHUH, UHTEP- | CYXKJICHUS U dbopmupo- CTBCHHBIC
4aeT GaKTeI 0T MpeTanuid, ote- | omeHku. Ot- BaTh COO- CYXKICHHS U
MHCHHU, UHTEP- HOK U T.I. B nu4aTh dak- CTBEHHEIE oneHku. Ot-
NPETALMH, OLle- | PacCyKICHHUIX ThI OT MHE- CY)KICHHUS U | NU4aTh (hak-
HOK U T.J. B JIPYTUX y4acT- HUM, UHTEP- oneuku. Ot- TBI OT MHE-
paccyk/eHusx | HHKOB JesTeb- MpeTaluid, nu4dath hak- | HUH, UHTEp-
HOCTH HOK M T.Jl. | ThI OT MHE- TIpeTaIuii
NPYTHX YIACT- oc OLIEHO I 0 e peTanuii,
B paccyxkie- | HUH, HHTEp- | OLICHOK U T.II.
HUKOB JICSITEIb- o
HUSX IPYTHX | TIpeTaIuH, B paccyxkie-
HOCTH y4aCTHUKOB | OLEHOK M T.J. | HUAX APYTUX
JIeATETLHO- | B pacCyXJae- | y4aCTHHUKOB
CTH HUSX IPYTHX | JeATeIbHO-
YYaCTHUKOB CTH




JEeATENBHO-
CTH
HUA-5 Onpene- OrtcyrcTBUE ®parmeH- B nenom VYcnemHoe u
JISeT U OLICHH- CIIOCOOHOCTH TapHOE BJIa- YCIIEIIHOE, CUCTEMATHU-
BAET MOCIE- OIPEENATh U JIEHHE CIIO- HO HECHCTE- | YECKOE BIIa-
CIBIS BosMo | CLCHHMBATE I10- COOHOCTBIO | MaTHYEeCKOE | JEeHHE CIIO-
. CIICZICTBUS BO3- | ONPEICIIATh U |  BJIaJCHHE COOHOCTBIO
HBIX POIICHII | sk HBIX pertiie- OLIEHMBATh CIIOCOOHO- | ONpENENATh U
3ajaqn HUU 33712491 MOCICCTBHUS | CTBIO OIpe- OLICHUBATh
BO3MOYKHBIX JENATh U [IOCJIEJCTBHUS
pCIlICHMIA 3a- | OICHUBAThH BO3MOKHBIX
nauu MOCJICACTBHUS | PEIICHHIA 3a-
BO3MOHBIX YK
pelieHun 3a-
Jayu

7.3. Tunossie KOHTPOJIbHBIEC 3alaHUSA WUJIH HUHBIC MaTEpHaAJIbl, H606XO}II/IMI>IC AJIsA

OLICHKH 3HAHMI, YMeHHUi, HABBIKOB, XapaKTepU3YIOIIUX 3Tanbl (JOPMHUPOBAHUS KOMIIe-
TeHlUi B npouecce ocsoenust OIIOII BO

OueHovHble CpeACcTBA /sl TEKYLIEro KOHTPOJIS:
KoMmnerennum:

YK-1 — ciocoGeH oCymecTBIATh MOUCK, KPUTUIECKUN aHAJIN3 U CUHTE3 WH(POpMAIUH, TIPHIME-
HATh CUCTEMHBIN OJIXOA IS PELIEHUs IOCTaBICHHBIX 3a1a4

BH©O©XoNOO O AW

13.

14.

15.

16.
17.

18.

0.

.. Chopmynupyiite 3akoH I'yka u HanumuTe ero Gopmyiy.
12.

Bomnpocs! a1 ycTHOro onpoca

Yro takoe HoHnYc? OOBACHUTE €r0 YCTPOUCTBO.

Uro Ha3bIBaeTCs TOYHOCTHIO HOHMYca. Hamuiure pacy€r TOYHOCTH HOHMYCA Ui TAHHOTO
LITAHT€HIUPKYJISL.

ChopmynmpyiiTe npaBuio U3MEPEHUs! IIMHBI IITAHT€HIIUPKYJIEM.

Kak yctpoen mukpomerp?

Uemy paBeH 11ar MUKpOMETPUYECKOTO BUHTA I JAHHOTO MUKpOMeETpa?

Kak onpenenuts quamMeTp IpOBOJIOKH MUKPOMETPOM?

Kax BbIYHCIUTD a0COIIOTHYIO MOTPEIIHOCTh U3MEPEHHUSI?

Kak BBIYMCIINTE OTHOCUTEIBHYIO IOIPENIHOCTD?

Uro Takoe MI0THOCTH BelecTBa?

CKOJIbKO KyOM4eCKUX MUJUTUMETPOB COJIEPKUTCS B OTHOM KyOH4eckoM MeTpe?

Uro nHaszpiBaeTca MonysneM HOHra, HampspKeHHEM, OTHOCUTENBHBIM yanuHeHuem? Kakumun
(dbopMynaMu OHU BBIpaXKaOTCs?

OT KaKkuX BETMYMH 3aBUCUT MOJYJIb FOHra u KakuMu eIMHUIaMU OH U3MEPSETCS B CUCTEME
cn?

Kakue xoneGaHus Ha3bIBAaIOTCSA rapMOHUYeCKUMH? UTO Takoe mepuo KojleOaHus, aMILTUTy-
na?

Hanummre ¢opMynbl CKOPOCTH, YCKOPEHHUS M BO3BpAIlalolIeld CHIIbI P rapMOHUYECKOM
K0JIeOaTeIbHOM JIBUKEHUH, KaK OHH MOJTy4JaroTcs?

Cnemnaiite BbIBOJ (OpMYIIBI 17151 KOOPPUIIMEHTA HKECTKOCTU MPYKUHBI.

Uro Ha3bIBaeTCs IUIOTHOCTBIO BEIIECTBA M B KaKHWX E€JUHUIIAX OHA U3MEpPSETCS B CHUCTEME
cn?

B uém cocTouT TpyAHOCTH ONpeneneHuss 00beMa CHITyYMX TeNl U KaK OHAa OIpelensercs B
JTaHHOM paboTe?
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CdopmynupyiiTe 3aK0H H30TEPMHUYECKOTO MPOIECca U HATUIIUTE ero GOopMyITy.

Uto Ha3bIBa€TCA YII0BON CKOPOCTHIO M YTJIOBBIM YCKOPEHUEM?

Kak cBsi3aHbI yIii0Bast CKOPOCTh U YIJIIOBOE YCKOPEHHUE C aHAJIOTUYHBIMU BEJIMYMHAMH TPU
nocTynarensHoM JBKeHun? Caenaiite BIBOA (OPMYIT 3TOM 3aBUCUMOCTH.
Chopmynupyiite BTopoi 3aKkoH Hel0TOHA 1)1 BpalaTeIbHOTO ABUKCHUSI.

YTo Ha3bIBAETCSI MOMEHTOM CHJIBI?

Uto Ha3pIBa€TCSI MOMEHTOM MHEPLIUU TOYKH, Tesa?

Jaiite BbIBOZ paboyeii hopmyisl (8B).

UYto Ha3piBaeTCA aOCOMIOTHOM M OTHOCUTENBHOM OMMOKAaMU, M KaK OHU BBIYUCIISIOTCS?

[aiite onpeneneHre MaTeEMaTHYECKOIO0 MasiTHHUKA.

[Tpy xakux OrpaHMYEHMSIX MAaTEMATUYECKUH MAasTHUK COBEpIIAeT rapMOHHUYECKHE KoJieOa-
Hus?

Yro HazpIBaeTCS FapMOHUYECKUMH KojaeOaHUsIMU?

Haiite BbIBOZ (hOpMYJIBI TIEpHOA KOJIEOAHHI MAaTEMAaTHIECKOTO MasiTHUKA.

Jaiite BBIBOZ ()OPMYJIbI YCKOPEHUS CUIIBI TSXKECTH.

OT 4ero 3aBUCUT BEJIMUMHA YCKOPEHUS CUJIBI TSXKECTH?

OT KaKuX BeJIMYMH 3aBUCHUT MEPUOJ KOJICOAHUSI MAaTEMaTUYECKOI0 MasiTHUKA? 3aBUCUT JIM OH
OT Macchl mapuka? 3aBUCHUT JIM OH OT pa3MepOB LIapUKa.

Uro Ha3bIBaeTCs aOCOMOTHOW BIaKHOCTBIO BO3IyXa?

Uro Ha3bpIBaeTCS OTHOCUTENIBHOM BIaKHOCTHIO BO3/1yXa?

Kakoe naBneHne Ha3pIBaeTCs MapUUaIbHBIM?

Cdopmynuposats 3akoH JlanbToHa.

W3 kakuX mapruaibHbIX JaBJICHUN CKJIaIbIBACTCS aTMOC(EPHOE NaBlicHUE?

Kakoii nap Ha3bIBaeTCsl HACHIILIEHHBIM, HEHACBIILIEHHBIM?

Uto Ha3bpIBaeTCS TOUKON POCHI?

YcTpolicTBO M MPUHLUI PabOThl acUPAllMOHHOTO MCUXpOMeTpa AcMaHa U ICUXPOMETpa
ABrycra, IpenMyIlEecTBa U HENOCTATKU KaXI0TO U3 HUX.

Enunnna nasnenus B cucteme CU.
Kakast )KHAKOCTh Ha3bIBAETCS BI3KOM?

JlaTtb onpesieNieHne CUIIbl BHYTPEHHETO TPEHUS.

Jatb onpenenenue korpuimeHTa BI3KOCTU U ero eauHuIy u3mepenus B CU.

Yro HazbIBaeTCS TPaJUEHTOM CKOPOCTH U KaKOH (PU3NYECKH CMBICI OH UMeeT?

KakoB MoneKymsipHbII MEXaHNU3M BHYTPEHHETO TPEHUsI?

Kak 3aBUCHUT BSA3KOCTB )KMJIKOCTEN U ra30B OT TEMIIEPATYyphl U AABJICHUA?

B uem cyts metoga Ctokca?

Kaxue cuiel JeiCTBYIOT Ha IIApHK, Najaomui B xkuakoctu? IlokaszaTe UX Ha yepTexe.
Onumure ABMKEHHME MIapuKa B KUIAKOCTH. Korma nBukeHue mapuka CTaHOBUTCS paBHO-
MEpPHBIM?

CdopmynupoBaTh 3aK0H Apxumesa.

B uem 3akirouaercs sBJI€HNE TOBEPXHOCTHOTO HATSKEHUS?

KakoB MexaHN3M IMOBEPXHOCTHOI'O HATSKEHHUS !

Maiite onpenenenue ko3hdUIMeHTa MOBEPXHOCTHOTO HATSKEHUS KHUJIKOCTU U €r0 eMHUIIBI
n3mepenus B CHU.

Kak HampaBieHbl CHUJIBI TIOBEPXHOCTHOTO HATSKEHMSI 110 OTHOLIEHHMIO K IMOBEPXHOCTH KM
KOCTH U K KOHTYPY, OTPaHUYHMBAIOIIEMY JKUJKOCTH?

Kak 3aBucuT k03¢ pUIMEHT MOBEPXHOCTHOIO HATSKEHUS OT TEMIIEPATyphl?
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. UTo Ha3bIBaeTCS KPUTHUUECKOM Temneparypoin?

Kax HampaBieHbl CHJIbl IOBEPXHOCTHOTO HATSKEHUSI B MECTE OTPhIBA KaIliau?
Uto Takoe KanuJUIIPHBIC SIBJICHUS?

3adeM BBITTOTHAETCS OTBIT C ATAJIOHHOHN YKHIKOCTHIO (BOIOM)?

VY KaKkoif u3 ucciuenyeMbIX KHUIKOCTEH YMCIIO Kareilb B €AMHUIE 00beMa 0oJIbIle U nouemMy?
Uto Ha3bIBa€TCSl BHYTPEHHEN SHEPrUEH, KOJIMYECTBOM TEIIOTHI?

. Urto Takoe TemiooomeH?

Uto Ha3bIBaeTCA yACIBHON TEINIOEMKOCTHIO BenlecTBa? Equnuiia e€ nuzamepenus B CHU.

OT yero 3aBUCUT TEIVIOEMKOCTb BEILLIECTBA?

OOBSICHUTD CYTh METO/1a AJIEKTPOKATIOPUMETPA.

Kaxk mpoucxoaut nepegayda TEIIOTHl OT HATPETHIX CIUPANICH K KUJIKOCTIM?

B nporecce nzmepennii HeOOX0UMO HEMPEPHIBHO MMOMEITUBATH KUJIKOCTH. 3aueM?

[Ipu Kakux yclIOBUSX HArpeBaTeiid OTIAIOT, a KAIOPUMETPHI C KUJIKOCTIMH MPUHUMAIOT
OJIMHAKOBOE KOJIMYECTBO TEILIOTHI, T.€. KAK B HKCIIEPUMEHTE MOIEPKUBAECTCS YCIOBUE TEII-
Jo0Boro Oananca?

Jaiite ompeneneHue aanabaTHOrO Mpollecca, oXapakTepu3yire ero (yciaoBHs OCYyIIeCTBIe-

Hus, ypaBHeHue Ilyaccona, Hapucyiite rpaduk 3aBucumocty p(V), 3aUIIuTe JIIsl HETO nep-
BOE HA4YaJI0 TEPMOJIMHAMUKH).

Kakue TeniaoeMKoCTH pa3inyaroT JIJIsi Ta30B B 3aBUCUMOCTH OT YCIIOBUM HarpeBaHus?

JlaiiTe ornpeieieHUE KaKI0M U3 HUX.

[Touemy Cp 60mb111€e, uem Cv?

Uro Ha3bIBaeTCA YUCIOM CTENEHEW CBOOOIbI, YEMY PAaBHO YHCIIO CTENeHed CBOOOABI OJIHO-
aTOMHOM, IByXaTOMHOM, TPEXaTOMHOM MOJIEKYJIbI?

Kak cBsi3an mokazarenb aquadathl ¢ YUCIIOM CTereHel cBOOO bl MOJIEKY ra3a?

B uem cyTh MeTo1a amabaTHOTO pacupeHus?

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

[Jaiite onpeneneHne N30XOPHOT0 MPOLECcca U 0XapaKTepU3yUTeE €ro.

Kaxkue niporieccsl mporcxoAsT B OJJIOHE C BO3AYXOM MPHU BBHITOJTHEHUH YKCIIEPUMEHTA.
HapucoBath rpaduku mpoIrieccoB, OCYIIECTBIIEMbIX B SKCIIEPUMEHTE, B CUCTEME KOOPIUHAT
p, V.

UYro Ha3wpIBaeTCs MapooOpa3oBaHUEM, UCTIAPEHUEM, KUTIEHUEM?

KakoB MexaHu3M UCTIapeHust ¢ TOYKH 3pEHUST MOJICKYJISIPHO-KMHETHYECKON TeOpUu?
YTto Takoe KOHJIeHcalus?

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

UYto Ha3bIBaeTCA yIEIbHON TEIUIOTON MapooOpa3zoBaHUs )KUIKOCTH?

KakoB mMexanusm kunenus?

UTto Ha3bIBaeTCs TEMIEPATYPOU KUNIEHUS U KaK OHA 3aBUCUT OT BHEUIHETO JAaBIeHUsS?

B deMm cyTh KaJIOpUMETPUUECKOI0 METO/1a OIpe/IeTIeHHs yIeIbHON TEMI0Thl apooOpa3oBa-
HUS )KUIKOCTH?

. Uro takoe xonnaencatop? Kak oH m3zoOpaxaercs B 3JeKTpHueckux cxemax? ['ne npumens-
ercs?

Uto Takoe eMKOCTh KOHJIeHcaTopa? B Kakux equHHIIaX U3MEpAETCS €MKOCTh B CHCTEME
cn?

. EMKOCTB MJIOCKOT0 KOHJIEHCATOpA.

. EMKocTh OaTtapeu mocienoBaTeNbHO U MapalljIeIbHO COSAMHEHHBIX KOHICHCATOPOB.
. IToueMy NOCTOSIHHBINA TOK HE TE€YET Yepe3 KOHJIEHCATOP, & IEPEMEHHBIN — TeYeT?

. UTo Takoe MHAYKTUBHOCTb KaTymKu? OT 4ero OHa 3aBUCUT?

. JlaTb onpezenenue enuHULBI UHAYKTUBHOCTH B CU.

. Kakoii Tok Ha3pIBaeTCsl NEPEMEHHBIM TOKOM?



99. SIBneHue rreKTpOMarHuTHOM HHAYKIMU. [Ipasuio Jlenna.

100. SIBmenme caMOWHIYKITHH.

101. Cdodopmynupyiite 3akoHbl OMa sl y4acTKa IIeTH | TOJHOW IETIH.

102. Cdopmynupyiite 3akonbl Kupxroda.

103. Yewmy paBHa paboTa snekrpuueckoro Toka? Enunuina namepenus padbotsl B cucteme CH.

104. Yemy paBHa MOIIHOCTb JIEKTPUUYECKOro Harpesarens? EauHuna usmepeHus MOLIHOCTH
B cucreme CU.

105. Yro HazbiBaeTcs KOA(PPHUIIMEHTOM TOJIC3HOTO ICHCTBHUS MICKTPUIECKOTO HarpeBaress?

106. Kaxkue daxtops! BiustoT Ha BennunHy KI1J] HarpeBaTenbHOM ycTaHOBKH?

107. Cdopmynupyiite 3akon J[xoymsa-JleHna.

108. VYcrpoiicTBo M npuHIKTI paboTHI TpaHchopmaTopa.

109. SIBnenwue 3neKTpOMarHUTHOM WMHIYKIWMHU U 3aK0H Dapanes. [Tpasuio Jlenna.

110.  sIBieHue CAMOWHIYKIIHH.

111. KakoBa OCHOBHas rUIOTE3a MPOUCXO0XKIECHHUSI MATHUTHOIO O 3emiu?

112.  Hapucyiite CuIOBbIC JMHUM F€OMarHUTHOTO noJisi. KakoBa HanpspkeHHOCTh MarHUTHOTO
1oJ1s 3eMJIM Ha MarHUTHBIX IT0JIfocax U 3kBarope? [louemy oHM pa3nuyHbI?

113. Codopmynupyiite 3akon bruo-Casapa-Jlamnaca.

114.  VYcrpoicTBO U NPUHIMI PaOOTHI TAHT€HC-TaTbBAHOMETPA.

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

116. Ilouemy ciemyeT OpPHUEHTHPOBATH IUIOCKOCTh KOHTypa TaHT€HC-TaJbBaHOMETpA B
HalpaBJIeHUU MarHUTHOTO MepuanaHa?

117. Kakum 00pa3oM MOKHO YCTAaHOBUTH HAJTHMYUE MArHUTHOTO TMOJs?

118. Kakue Buabl 3JeKTpUYECKUX Harpy3ok Bel 3Haere? JlaiiTe omnpeneseHUe KakJoro BUIa
Harpy3KH.

119. Yro Takoe ontuueckoe nznydenne? Kakue BUIbI M3TydeHUI BKIIOYAET ONTHYESCKHA
Jana3oH?

120. ®yHKIMA BUIHOCTH, ee Ppu3ruecKuii cMbica. Bun pyHKIUM BUIHOCTH IS JTHEBHOTO U
CYMEpPEYHOI'0 3peHus, B YeEM Pa3jInyue U 4eM OHO 00YyCIIOBICHO?

121. SIBneHwue ociaOieHUs CBETA MPH MPOXOXKICHUH Yepe3 BEIIECTBO, MEXaHU3M IMOTIJIOMICHHUS
JUISL Pa3HBIX THIIOB BEILECTBA.

122. KakoBBI IPUYHHBI BO3MOXKHBIX OTKIIOHEHUI CBOWCTB PAacTBOPOB OT OOBEIMHEHHOTO 3a-
KOHa MOTJIOIIEHUS?

123. MomnsipHbIil KOXQQHUIHUEHT MOTIIOMEHHS, €r0 ONpeieieHne U GaKTOPbl, OT KOTOPHIX OH
3aBHCHUT.

124.  [lath ompenesieHre aOCOTIOTHOTO U OTHOCUTEIIEHOTO TIOKa3aTelIel IPEeTOMIICHUS CPE/IbI.

125. CdopmynurpoBaTh 3aKOHBI OTPAXKEHUS U MPEIOMIICHHSI CBETA.

126. YcTpoHCTBO MHKPOCKOIIA, ONTHYECKAs CXeMa U X0/ JIydeil B MUKPOCKOTIE.

127. Paccka3zath o cnocobe onpezaeneHus Kod(pUIMEeHTa TPeIOMIEHUS CTeKJIa ¢ MOMOIIbIO
MHUKPOCKOTIA.

128. Yto Ha3bIBaeTCs aOCONIOTHBIM U OTHOCUTENBHBIM MIOKa3aTeleM IPeIoMIIEHUS cpeibl?

129. OO®BsicHHUTE SBJICHUE ITOJHOTO BHYTPEHHETO OTPAKCHHUS.

130. Yo Ha3BIBaeTCS JTMH30M?

131. Kaxkwue ObIBatOT JIUH3BI?

132. OcHOBHBIE XapaKTEPUCTUKH JIMH3BI

133. Yo Takoe mHTEpEpEHIHS CBETA, IOYEMY OHa HAOIIF0JaeTCsl B TOHKUX TUTACTHHKAX ?

134. IlpencraBneHue o CBETE B BOJTHOBOMU onTHke. UTO Takoe (PpOHT BOJHBI?

135.  IIpencraBieHHe O CBETE€ B FTeOMETPHUECKOM onThke. YTo Takoe Jrya?

136.  Kaxoii cBeT Ha3bIBae€TCsI MOHOXPOMATUYECKUM?

137.  Kaxue BOJHBI Ha3bIBAIOTCS KOT€PEHTHBIMU?

138.  Uro Ha3biBaercs audpaxiuei ceera?

139. Yro Ha3wIBaeTcs MHTEep(hEpeHIHEH cBeTa?



140.
141.
142.
143.

144,
145.
HE MOJIAPU30BaHO?

Uro Takoe qudpakIMoHHas pemeTKa?
Kakwue tunel cnektpoB Bel 3HaeTe?
Kak ycTpoen cnektpockon?
Kakoii cBer Ha3bIBaeTCsl MoJsipu30BaHHBIM? Kakue BUIbI mossipu3aiuu cBeta Bol 3Hae-

Kakumu cnoco6amu MOYKHO HOJIYYUTh HOJISIPU30BAHHBIN CBET?
Uro takoe ecrecTBeHHbIH cBeT? lloueMy u3i1ydeHHE €CTECTBEHHBIX MCTOYHHMKOB CBETa

146.  Kaxoii cBeT Ha3bIBACTCS YACTHYHO MOJSPU30BAHHBIM?
147. B uem 3axmrouaetcs siBiienue porodddexra?
148. Bwuasl poroaddexra.
149. CdopmynupyiiTe 3KCIIEpUMEHTAIbHBIE 3aKOHBI BHENTHETO (poTodddexTa.
150. Yro Takoe mukpockon? HazoBure o01acTu MPUMEHEHHUSI MUKPOCKOTIA.
151. U3 xakux OCHOBHBIX YaCTEH COCTOMT MHUKPOCKOI?
152. Haueprute X0 Ty4eil B MEKPOCKOIIE.
Tembl pedepaToB

1. CBoiicTBa HOHU3UPYIOIIHX JTy4eH.
2. MarsuTHble MaTepuaibl ¥ (U3NYECKUE SBICHUS B MAarHETOSJIEKTPOHUKE
3. [Tpupoma mapoBoit MOJIHUA
4. CoBpeMeHHbIE METO/Ibl BhIpAILlMBAHUS KPUCTAIIOB
S. [1na3ma u ee npuMeHeHUE
6. JIazepHast TEXHOJIOTUS — Ba)KHEHIIIAsk OTPACIb COBPEMEHHOI'O €CTECTBO3HAHUS
7. HHepimoHHOCTH MPOLIECCOB TEII00OMEHA B IIPHPOJIE
8. Bupl HOHU3UPYIOIIKX U3TyYEHUH U UX CBOMCTBA
9. MarauTHbl€ NOJISI ¥ UX BO3/IEHCTBUE Ha KUBbIE OPraHU3MbI
10.  ArmocdepHble MpoLeccs U UX POJib B CTPOUTEIBCTBE
11.  TemnonmpoBOIHOCTH, (pr3HUYEcKasi CYIIHOCTH SIBJICHUS M YUET SBJICHHS TEIUIOIPOBOJHOCTH
12. buomnosne. DHepreTuyeckas CUCTEMa OpraHu3Ma
13.  CoBpemeHHbIE METOBI BBIPAITUBAHHS KPUCTAIIIOB
14.  CoBpeMeHHbIE HCTOYHUKH CBETa — 3@ U IPOTHB
15. Pu3nyecKue CBOMCTBA ITOYB
16.  Cuubl TpeHHUs U TATOTEHHS. 3aKOH BCEMUPHOTO TATOTCHUS
17.  [laBneHue B HENMOJBMKHBIX KMJIKOCTSIX U ra3ax. 3akoH Apxumesa u 3akoH [lackans.
18.  IloBepXHOCTHBI! CIIOM KHUJIKOCTH.
19.  VnenbHas moBepXHOCTHAs YHEPrus (IOBEPXHOCTHOE HATSIKECHNUE).

Tembl 10K1210B
1. SBnenne cmaunBanus. KanuyuisipHble sBIICHUS.
2. Kpucrannuueckue u amop¢Hble Tena. TUIbl KpUCTAIIMYECKUX peleToK. MOHO U Moju-
KpPHUCTAJLJIBL.
3. [InaBnenue u ucnapeHue TBepAbIX Tei. TennoBoe paclIMpeHue TBEPIBIX Tell.
4. CaolicTBa napoB. BiiakHOCTb 1 METOBI €€ U3MEPEHUS.
S. DJIEKTPUYECKUH TOK B JKHAKOCTAX. DIJIEKTPOJIU3. 3AKOHBI JJIEKTPOJIN3A.
6. DneKTpUUeCKU TOK B BakyyMe. Tieroniuii, 1yroBoil, MCKpOBOH M KOPOHHBIHN pa3psi/bl.
7. 3aKOHOB r€OMETPUUYECKOMN ONTUKU, CKOPOCTh CBETA U METOJIbI €€ U3MEPEHMUS, OTPaKECHHE

CB€Ta OT INIOCKUX U C(l)CpPI‘-ICCKI/IX 3CpKal.

8.

[Ipenomienune Ha chepruueCKUX MOBEPXHOCTSX, JIMH3BI, TOTPEITHOCTH ONTHYECKUX CH-

creM, Ontuyeckue TpudOpsI.



9. DnemeHTHl poTomeTpun. DOTOMETPUYECKHE BETUIMHBI U UX CIUHUIIBI.

10. Crnioco6s1 HaOmOeHUS Aucniepcun cBeTa. [Ipusmartnyeckuii u qudpaKkIMOHHBIN CIIEK-
Tpbl. CBsI3b AUCHIEPCUH C TIOTJIONICHHEM. L[BeTa Ten 1 CIEeKTPhI MOTIIOMICHUSI.

11.  EcrecTBeHHBIN CBET U pa3IU4HbIC TUIIBI MOJISIPU30BAHHOTO cBeTa. J|BoWHOE JTyuernpe-
aomiienue. [onspuszanus npu OTpaKEHUU U MPETOMIICHUH.

12.  Tlonsipusyroliye Npu3Mbl, MOJSIPOUABI U UX pUMeHeHue. Bpalenue niockocTu nospu-
3aluu.

13. doroanexrpudeckuii 3¢pdext. OcHoBHBIE BUABI (hoTodPdekTa. DOTOITEMEHTHI  UX
MIPUMEHEHUE.

14.  PentreHoBckue Jy4yH, ciocoObl UX noiaydeHus. [IpuHimn neficTBus 1a3zepa npuMeHeHue
€ro B CEJIbCKOM XO35MCTBE.

15.  SIBnenue pannoakTUBHOCTU. PaqnoakTuBHOE U3ITyUCHHEY.

16. OCHOBHBbIE THUIIBI SAEPHBIX PEAKLIUH.

17.  HUckyccTBeHHas paJlO0aKTUBHOCTb.

18.  PammoakTHBHBIC U30TOIBI M UX MPUMEHEHHE.

KonTpouabHbie padoTsl

IIpumep pewmenus 3aga4u no pasgeiay «MexaHuka.

YcaoBue: B MEX3BE3HOM NMPOCTPAHCTBE, € CHIION NPUTHKEHUS OMIDKANIINX 3B€31 MOKHO
peHeOpeyb, KOCMUYECKH Kopadiib Maccoid M =1000 T BkiIro4aeT ABUraTess ¢ cuiol tsru F=1000 H.
OnpeenuTh: CKOpOCTh V mmoJieta kopabis uepe3 1c, 100c, 1000 yac mocie crapra; pacCTOSIHUE S TIPO¥i-
neHHoe kopabmem depes 1c, 100c, 1000 gac.

Pewmenue:

[TockonpKy HalpaBiieHHE IBUXKEHUS HE 3a4a€TCs cCcTeMa KOOPAWHAT JUIsl 3a/laHUs TAKOTO Harpas-
TIeHUsI He TpeOyeTcsl.

1. ITo 2-my 3akony HbloTOHA OompenensieM yCKOpeHue a, ToydaeMoe KopadieM OT JeiCTBHS TBH-
rarens

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

2. CkopocThb ompenenseM Kak HHTErpall OT YCKOPEHHUS, U IOCKOJIbKY YCKOPEHHE BETMYMHA ITIOCTOSH-

Has, TO BRIHOCUTCS 3a MHTETpa, a uHTerpai oT 1 mo Bpemenu t paBen mpocto U, cienoBarensHo V = at
nuepes lc v=10°m/c

gepe3 100c v=101m/c

gepe3 1000 gac (mmm 3600000c) v = 3,6%10° m/C

3. IlyTsh S poiiieHHbIH KOpabiaEéM onpe/ieNnsieM KaK HHTErpal OT CKOPOCTH V, ¥ MTOCKOJIBKY CKOPOCTh
MPONOPLHOHAIIEHA BPEMEHH, TO UHTerpai ot t o BpemeHu t
paBeH t%/2 u ¢ yuetom ko>dduImenTa — yckopeHus a (T.K. BEJIMYMHA YCKOPEHHS OCTOSHHA) MOJTyYUM
OKOHYATeIbHyI0 popMyiy S=at?/2.
Ortcrona myTh NpOHACHHBIN KopalieM Hocie crapra:
uepes ¢ $=0.5%103wm;
gepe3 100c S=5 wm;
gepe3 10004ac s = 6,48* 10°m win 6,48 MIIH.KM.

PacemoTpum npumep peweHust 3a1a4m 1o pazgeny «TemjiorexHukay.
Ycaosue 3agaun: Kak n3MeHuTCs 1aBJIeHME Ta3a, €ClIM KOHIIGHTPAIHUs €ro MOJIEKYJ YBEIHUYUTCS B 3
pasa, a CpellHssA CKOPOCTh MOJIEKYJT YMEHBIINTCA B 3 pasza?
Pemenne: Bee HazBaHHBIE BBILIE BETUYUHBI BXOJSAT B OCHOBHOE YPaBHEHHE KHHETHUECKOM TEOpUU HJle-
AJIbHOT'O rasa, rmo3ToMy € HETO MBI 1 HAYHEM. 3amnuiieM 3To YpaBHCHUEC IJIA IEPBOr0 U BTOPOTO COCTOA-
HUH raza:

1 ) 1 2
p= Emnm}l H p= Em.;.fwz .

Teneps pa3nenum JeBble U MIpaBble YaCTH 3TUX YpaBHEHUH ApyT Ha apyra. OT 3TOro paBeHCTBO HE HAPY-
IIUTCA, @ HEN3BECTHAS HAM Macca MOJIEKYJIbl COKPATUTCS, M MBI CMO)KEM HalTH HCKOMOE OTHOIIIEHHUE
JaBJeHU. Byiem nenuts Bropoe ypaBHEHHE Ha II€pBOE, HaM Be/lb HaJ0 HATH oTHOIIeHHE p2/pl:
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MEI BEIUUCTWIN, YTO KOHEYHOE JaBJICHUE BTPOE MEHBIIIE HAYAIBHOT0, 3HAUYUT, OHO YMEHBIIIUTCSA B 3 pa-
3a.

PaccMoTpum npumep penieHus 3aa4M 1o pasaenay «MexaHuKa».
YcaoBue. Teno OpomieHo MO YIIIOM 0L K TOPH30HTY € Ha4aIbHON CKOPOCTHIO Vo.
Omnpenenuts MAaKCHMAIIBHYIO BBICOTY TIOABEMA N M TabHOCTH TOJIeTa Tena S.

Pewmrenue.
Crpoum "eptéx B 1-oM KBagpante JlekapToBoi MI0CKOCTH. JIMHMS TOPH30HTA - IO OCH X,
BEepTUKAJIbHASA - 110 OCH Y

y

\/

A

PackianpiBaeM BEKTOp CKOPOCTH Ha TOPH3OHTAIBHYIO Vx M BEPTHUKAIBHYIO Vy COCTAaBIISIOIINE, TPEBpa-
I1asi BEKTOPHYIO 3aa4y B CKaJSIPHYIO, HO 110 OPTOTOHAIBHBIM HAIPABJICHUSM (3TO Pa3JIoKeHHE TI0 OPTO-
TOHAJILHBIM OCSIM — OCHOBHOM HaYaJIbHBIN IMpUeM pCIICHUA BEKTOPHBIX 33}13‘1).

Taxoe PAa3JI0KCHUE TTO3BOJISICT COCTABUTL JIBa YPABHCHHA ABWKXCHUA TEJIa, - T.C. ONPEACIIATH IIYTh
Telna Kak (yHKIMIO BpeMeHH U 1o BepTukanu — Y(t), u no ropusonTtany - x(t).

1. y=wt -(gt?)/2

(mepBoe cilaraeMoe onpenesseT MyTh MPOXOAUMBIA TEJIOM 10 WHEPIMU C HAYaJbHOHW CKOPOCTBIO Vy,
BTOPOE CJIaraeMoe MMeEET 3HaK MHHYC TIOTOMY, YTO ONPEIENAET MyTh HPOXOJUMBIM TEIOM C YCKOPEHHEM
CBOOOJIHOTO TIaJIEHUs O] JAECHCTBHEM CHJIBI TSDKECTH P HampaBJeHHOM 10 OTPHIATEIHHOMY HaIlpaBiie-
HHUIO OcH Y)

2. X =Vt

(3Ta hopmMyIia onpenenseT MyTh MPOXOIUMbIH TEJIOM 110 MHEPIMK ¢ HAYAJILHOW CKOPOCTBIO Vx U 0OJIbIIe
HUKAKHX CIIaraeMbIX HET, TOTOMY, YTO M0 TOPU3OHTAJIM HE IEWCTBYET HUKAKasl CUIIA).

HerpynHo BuzaeTs, uTo 3a7aBasch 3HaUEHUSIMU BEIMYMHBI BpEMEHH t , BO3MOXKHO MOCTpOeHHE (PYHK-
muid Y (t) u x (t) ¢ 1r000# TOYHOCTHIO HauMHAs ¢ HadainbHOro MoMeHTa t =0. Ho ocoGeHHOCTD (u3ude-
CKHX 3ajla4, pelIeHre KOTOPhIX MPECTABISAETCS CUCTEMON YpaBHEHUH COCTOUT B TOM, YTO HEOOXOAMMO
3apaHee ONpeNeNUTh TaKue KPUTHYECKHE TOUKH HCKOMBIX (DYHKIHH, B KOTOPBIX MPOMCXOIUT HapyLIEHUE
JIOTMKH MHEPLUMOHHOTO ABWXKEHUS. B aHHOM 3a1aue 3TO yCIOBHE HEOTPHLATEILHOCTH BEIMYUHBI Y (T.€.
— TeJO HEe MOXET Iepecedb Och X). [[03TOMy KpUTHYECKOH TOUYKOW pelIeHus JaHHOW 3aja4d OyaeT Mo-
MEHT BPEMEHH tx B KOTOPBIN TEIO KOCHETCA OCH X MOCJE JIBIKEHHS BBEPX IO BEPTHKAIHN O] AEHCTBUEM
uMmnyibca cuisl. [logcraBuM tc B ypaBHeHHe 1 U OIy4YHM yCIIOBHE JUIS €TI0 ONPENEICHU:

O=wti—(gtd/2 wm t.=2v,/g. (D)

TakuMm 00pa3oM HaiIeHO BpeMsl ITOJIeTa Tejla U TeTeph IIyTh MPOUIEHHBIN TEIOM MO0 TOPU30HTA-
JI S ONPEeeIINTCS MOACTaAHOBKOM 3HaYeHMsI T B ypaBHEHHUE 2

S=vxw)lg = (Vo? sin2a)/g 2



(Cc yueTom TorO, 4TO VX = Vo COSCL, @ Vy= VoSinaL).
B mocienuHeit (hopMyIe yITEHO MPaBUIIO TPUIOHOMETpHH 2SiNa*cosa. = Sin2a.
IepBblii BaKHBI BHIBOJ CIIEAYIOIIUI U3 MOJYYEHHOTO pereHus (2) :
HAa MAKCHMAJIBbHOE PACCTOSIHME YIICTUT TO TEJI0, KOTOPOE OPOIICHO MO/ YIJIoM
45 ° k ropu30HTY (TOJNBKO B 3TOM CITy4ae HMEEM MaKCUMAJIBHOE 3HAYeHHE SiNn).
YT10OBI HAUTH MaKCHUMAJIBbHYIO BBICOTY MOABEMA N MOXKHO BOCIOIB30BAThCS 3-Msl IIPH3HAKAMHE (KpHUTE-
pUsSMHU) OCOOECHHOCTHU BIKEHHUS TEIa.
Bo-nepBbIX, BEpTHKAIbHAsI COCTABIISIONIAsA CKOPOCTH B T.A (MakCHMyM BBICOTHI) paBHa Hy:to. CiieoBa-
TEIIbHO, B3SB TIEPBYIO MPOM3BOIHYIO OT Y B 1-OM ypaBHEHHH M NPUPABHSB €€ HYJIO, MOJYIUM BpEMs
noabéMa t, Tena Ha MaKCUMAITbHYIO BBICOTY

ta=w/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 1, (Wi majeHus)) MO3BOJISET [0 YPaBHEHMIO | ONpeaenuTh MyTh MPOiaeH-
HBIH TEJIOM 0 BEPTHUKAJIH 32 3TO BPEeMs , T.€. —

h =v,2 2g. (4)

Bo-BTopbIX, monyunts Gpopmyiy (3) 63 3HaHUS BBICIICH MaTeMaTHKA MOKHO, YCTaHOBUB (DYHK-
[IMOHAIBHYIO CBSI3b MEXIy KOOpAWHAaTaMu mojieta tena y= f(X) .
Jns 3TOro 1OCTaTOYHO B ypaBHEHHU | M30aBUTHCS OT BPEeMEHH U, MOJCTAaBHB €r0 3HAYEHHE U3 ypaBHE-
HUs 2 - t=X/Vx. [loay4um uckoMoe ypaBHEHHE CBS3BIBAIOIICE BEPTUKAIBHYIO Y U TOPH30HTAIBHYIO —
X KOOPIUHATHI -

y=X (W Vi) - X2(@2v®)=xa - x*h,

KOTOpOE, COTJIaCHO MPECTABICHUSIM alIreOpbl, ABISETCS ypaBHEHHEM apaloJIbl.

Tpernii Ba:kHblil BBIBOJ - TPaeKTOPHUS MOJIeTa Tena (MaTepHaTbHOW TOYKH) CO CKOPOCTSIMH
MHOTO MEHbIIIe KocMuieckuX (< 7 KM/C), TIpu IEHCTBUU TOJIBKO OJHOW CHJIBI — CHIIBI TSDKECTH, €CTh
napa6oJa .
A, ecim 3TO TaK, TO, IIOCKOJIBKY Tapadoiia — KPUBasi C OChI0 CHMMETPHUH TIPOXO/SIIEH depe3 BepIInHy A,
TO MYTh MPOXOJUMBIA TeJIOM OT TOuku Opocka (1.0) 10 BepIIuHbI (T.A) ¥ MYTh — OT BEPIIUHBI O TOUKH
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
PaBHOM HyJIIO ¥ BCS KWHETHYECKAs SHEPTHUS 110 BEPTUKAIM MVy?/2 MEPEXOIUT B MOTEHIUATBHYIO SHEPTUIO
teaa mgh. OTcrozia, IpUpaBHUBAs ATH JIBE BEIMYUHBI mojydaeM (4). Hy, a mockosbKy ¢ BeICOTHI h Teno
majaeT ¢ yckopenueM g, o h = gt?/2 (cmotpu mpocreiinnyro 3agaqy, B JaHHOM citydae h 910 myTh S npoii-
JICHHBIN TEJIOM, a § — 3TO YCKOpEHHUE a) U BpeMs MaJeHus t, paBHO

t.=2h/g,

W, €CJIH TETIEPh BMECTO N MOJCTaBUTH €r0 3HAYEHHE MO ONPENeeHuIo - Wiy - (gt,?)/2 , To cHOBa mouy-
YUM OCHOBHYIO hopmyiy (3).

OtmernMm, uTo NM00ast Gpu3nyeckas 3aj1a4a, Kak MpaBUIIo, MOXKET OBITh pellieHa JIByMsI METOJIAMH, -
00 Ha OCHOBE YPaBHEHUI CHJIOBBIX B3aWMOJICHCTBHIA, TMO0 HA OCHOBE 3aKOHA «COXPAHEHHSI SHEPTHH»
(M — «KOJTMYECTBA JIBYKECHUSY).

Yro0bl ONpeeuTh MOLYJIb BEKTOpa CKopocTH Tena V(i) B 11000# Touke TpacKTopuu (OOBIYHO HMH-
TEepec NPEJCTABIAIOT BepiirHa (T.A) W TOYKa IajeHus1) HeoOXxoaumo 1o teopeme [ludaropa cioxuTh
TOPHM30HTATBHYIO VCOSOL (HE3aBHCSIIYI0 OT BPEMEHH) U BEPTHKAIBHYIO (VSiNa -gt ) cocTaBIsroIIne CKO-
poctu. Ilocie BbIYMCIEHUI TOJYyYUM, 4TO B T.A CKOPOCTb TEJa paBHA FOPU3OHTAJIBHON COCTABISIOLIEH,
YTO W CJIEJO0BAJO OKUAATH, HOCKOJIBKY B 3TOT MOMEHT BEpTHKaJIbHAsl COCTABIIOIIAS CKOPOCTH PaBHA
Hymio. B koHeuHOW Touke monéra, Te. — MAJEHHSA, MOAYJIb BEKTOpa CKOPOCTH OKa3bIBAE€TCS PaBHBIM
HAYaJIbHOW BETMYMHE MOAYJIS 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
nanas Ha He€? (Tak Ha3pIBaeMast 3aJja4a «O MEPBOH KOCMUYECKOH CKOPOCTH).

[IpocToTa naHHOM 3a/a4l COCTOUT B TOM, YTO HA TEJO JCHCTBYET TOJBKO OJIHA CHJIA — CHJIA MIPUTS-
skeHus 3emnn (T.e. — cuiia TsbkecTH). Ho 0COOEHHOCTh yCIOBHs JaHHOW 3a7add B TOM, YTO TEJIO MMEET
JIBa YCKOPEHHMS (XOTs Cula oaHa!) ¥ CBOGOJHOIO MaJeHus - § , M IIEHTPOCTpeMuUTeIbHOE —V2/R (Harpas-
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).

Pemenne 310l 3aaull OTHOCUTENIHLHO MPOCTO — HAJMO 3HATh TJIABHOE YCJIOBHE IBMXKCHUS Tela IO
OKPY)XKHOCTH: CyMMa BCeX CHJI JCHCTBYIOIIMX Ha 3TO TEJIO €CTh CHJIa IEeHTPOCTPeMHUTEJIbHAas
(T.e.1IeHTpOCTPEMHUTEbHAS CHJIA €CTh PABHOACHCTBYIOIIAs BCEX CHJI ICHCTBYIOIIMX HA TEJIO Bpallaroliie-
€csl TI0 OKPY>KHOCTH) . B maHHOM cilyyae IEHTPOCTPEMUTEINIbHAS CHJIA €CTh PABHOACHCTBYIOIIAS TOJHKO
OJTHOM peasTbHOM CHIIBI — CHUTBI TSXKECTH, TIOITOMY

mg= mv¥/R wm vi=,/RQ.

Oto u Oynet 1-1 KocMHuYecKast CKOPOCTh, U IPU MOACTAaHOBKE B (POPMYITy 3HAYCHUH MTePEMEHHBIX
R = 6371 kM (ycpenu€HHBIN paauyc 3eMiH, - HEOOX0IUMO NepeBecTd B MeTphl - 6371000) u g = 9,81
M/c? momyunm Benuuuny 7905 m/c. IMEHHO Takyro CKOPOCTh Pa3BHJI C HOMOILBIO YCKOPSIOIIETO arapa-
Ta-pakeToOHOCUTeNs 1-if HCKYCCTBEHHBIN CIIyTHUK 3eMild, 3anyuieHHbIi ¢ balikonypa B 1957 rogy.

IIpumep no TeMe «IIEKTPUIECTBOY.

YceaoBue. 3a1aéTcs TOIBKO OJJUH UCTOYHUK CHJIBI, B JAHHOM CIIy4dae, — JJIEKTPOABIKYIIEH CHIIBI
(BAC) Benmuunoit E (nampspkenue uzmepsiemoe B Bonbrax). [lapamerp ncTouHuka — BHYTpEHHEE CO-
nportuBienne — I . [lapamerp BHemHeH 1ienn (Harpy3Ku) — COMPOTUBIICHUE pe3ncTopa — R. Onpenennutsb
MOIITHOCTh PACCEMBAEMYIO DIIEKTPUIECKUM TOKOM B HATpy3Ke.

Pemenne:  MomHocTh P paccenBaemas Ha 1r060M dIIEMEHTE SIEKTPHUECKON LIS OTIpeIeseTcs
B obmem cirydae o popmyne P = U*l (emuanma msmepenus — Barr). [lnst coygas pesucropa sta dop-
MyJia UMeeT ABe MojuduKkanuu P = PR u P=U¥R. B namem CIIy4ae IeMb MPOCTEHIIast — COCTOUT
U3 OJTHOTO KOHTYpA, OATOMY JIyHIlle TTOJIb30BaThCsl «TOKOBOWY (popmyroii. BennunHy Toka B KOHTYpe
OTIpe/ieTIsieM U3 YPaBHEHUS COCTaBJICHHOTO 10 2-My 3akoHy Kupxroda: I*r + I*R =E.

] ;‘
1

" E

Orcrona umeeM - | =E/(r+ R). (HerpyaHo 3amMeTuTh, 4T0 3Ty (GOpMYITY MOXKHO OBLIO MONYYIUTH
cpa3dy, omupasich Ha 3HaHHMe 3aKoHa OMa M MPABHUJIO MOJYYEHHUS HSKBHBAJEHTHOTO CONMPOTHBIEHUS R,
JBYX IOCJIEIOBATENbHO COEUHEHHBIX pe3ucTopoB I U R, - R, = R +r). CrnenoBarensHo, MOIIHOCTH P,
paccenBaemas B Harpyske, OyaeT pasHa BeanunHe E**R/ (R + )2
Paccmotpum npumep no TemMe «3JIeKTPUIECTBOY

YcnoBue. 3amaércs dneKTpHUecKas Ienb TPEX BeTBei. 3amaéTcst TOIBKO OMH UCTOYHUK CHIIBI, B
JaHHOM citydae, — siekTpoasikyuiei cuisl (31C) Bennunnoit E. [Tapamerp nctounrnka — BHyTpeHHEE
COTIPOTUBJIEHHE — I' . A BHEIIHSAA LIETIb UMEET HE OAMH MapaMeTp, Kak B MPOCTEHIIEN 1Ieny, a - /1Ba pe-
3ucTopa ¢ conpotuBiaeHussMUA R1 u R2 | coeaumHeHHbIe MapawiensHO, 9TO M co3AaéT Tpu BeTBU. Ompe-
JIEJIUTH MOITHOCTh PACCEMBAEMYIO 3JIEKTPHUUECKUM TOKOM B Harpy3Ke.

Pemenne. B naHHOM ciyuae, MOCKOJNBKY pPE3HCTOpPBI Harpy3Kd HaxOAATCS IMOJ OJUHAKOBBIM
HamnpspkeHHueM (OHM COeAMHEHBI MapajuieIbHO) MOIIHOCTh HArpy3KH JydIlle OMPEAeNsITh MO0 «ITOTEeHIIH-
anpHOW» Qopmyne P = U2/ R . [lng onpeneneHus HANPSHKCHUST HATPY3KH CIIENYET COCTaBUTh TPH
ypaBHEHus 1o 3akoHam Kupxroda.

[To 1-my 3akoHy /uig y3nma: (HAaIOMHHUM, - TOKH BTEKAIOIIME B y3el OepyTcsl O 3HaKOM +, a BBITEKAIO-
IMe 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?

A
A:T F
| -'-—._\_E'_H-\""-‘.___ Bl
B
Hﬁ““-—ﬂ__t?_t\l
Ay
Y
Puc.6
Pemenwne: [loctpoum m3obpakenue npenmera (puc. 6). 13 ueprexa cienyer, uto AAOB "AA1 OBI .
W3 monobus cnemyer: AB, = OB,
AB OB

AB,
AB

ITo ycnoButo 3agaun yBenuueHue y =

= 2. CneposatensHo(1):

OB,

OB
W3 npunsteix obo3navenuii: OB = d, OB = f. Torga: f=2d.

@:l:@m_g(1;+i{

F R, R,

-2 m OB, =2-0B

OnpeaenuM ONTHYECKYIO CHITY JTUH3HI (2):
IIpoBenem BeIUMCIIECHUS:

12(1,5_1).[l+i]:2,51
F w 0

M

>

Bocnonezyemcst popmynoit (3) TOHKOH JIMH3EL:

1 1 1
= + —
F d f
IMoacrasum (1) B (3):
1 1 1
4+ ==
d 2d F
T 1
orja; — = —
2d F
. 3
Haiinem paccTosHHe OT mpeaMeTa 10 JuH3b: 0 = —1
2.~
F
3
Boruncium: d = ——— = 0,6.m.

2-2,5



Paccrosinue ot mpeamera 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 mxm u n2 = 1,523 s A2 = 0,486 MxM. BeI4uciuTh OTHOIICHHUE 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=

PaznenuB Beipaxkenue (1) Ha (2), momydamm:

u A dn

—=14+——

v n da

Cpenusis qucnepcust:
dn An n, —mn,

< = = %%
da, AR g, — 2y

Jis JuiiHBI BOJIHEI A1 ¥ CpeIHEH AMCIIEPCHU UMEEM:

u A, [N, —n

s e T B B

vy n, \ A, -2

Beraucnenust:

u 0,434 -10™° - (1,523 — 1,528
mog 5 @ ’ _2:0,973
v, 1,528 - (0,486 — 0,434)-10

PaccmoTpuM npuMep pemreHust 3a1a4u 1mo pasneay « TenaotexHuka.
YcaoBue 3agaun: B Gamone Haxoautes ra3 npu temmeparype 15 °C. Bo ckonbKo pa3 yMEHBIIATCS
naBjieHue rasa, ecyid 40 % ero BbIieT U3 0a/UIOHA, @ TEMIIEpaTypa IPU 3TOM MOHU3UTCS Ha 8 °C?
Pemenne. [lockonbKy 3/1eCh peub HIET O Macce ra3a, BOCIONIb3yeMcsl ypaBHeHrHeM MeHieneea
— Kianefipona, B koTopoe 3Ta Macca BXOJUT. 3alHIleM 3TO ypaBHEHHE
JUTsI TIEPBOTO COCTOSIHMSI, KOT/1a B OajyioHe ObLIa BCs Macca rasa:

pr =£RT

4
ITocne Toro xak u3 GajuIoOHa BBILIUIA Macca ra3a Am, B HeM ocTajlach Macca m — Am , U IpH 3TOM TeMIIe-
patypa raza nonusuiack Ha AT, T.e. ctana paBHoil T — AT. [TosToMy Tenepp 3anuiieM ypaBHeHre MeH-
neneeBa — KianelipoHa 17151 HOBOTO

COCTOSIHUA

L _m—Am _,
PV =—r R(T -AT).

Terneps, uro0bI HaiiTh oTHOIIeHHe P1/P2, Ha/mo pasaenuTh epBoe ypaBHEHHE Ha BTOPOE M BBITIOJIHUTD
COKpaIlICHUS:

BV mATM

PV M(m—Am)R(T - AT)’

" mT

P2~ m=Am)(T-AT)

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

Ecmu



Arit Am
100 %= iﬂ%,m——ﬂal
m m
UT0oOB! NOMYYUTH OTHOIIEHHE AmM/M B MOCIIETHEM YPaBHEHUH, Pa3elIiM B €T0 MMPaBOW YaCTH YHCITUTENb

¥ 3HAMEHAaTeh Ha M (0T ATOT0 PaBEHCTBO HE HAPYIIIUTCS):

E
ﬂ_ s ﬂ: T
P (” M][T ar) P [l—mJ[T AT)
rit i m

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

(200

I T T

P, (1-0.4)(T-AT) |0,6(T—AT)

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

HpOI/I3BC}ICM BBIYUCIICHUS.
p, 288
p, 0.6(288-8)

TecToBBIC 3a1aHUA

1. CBobonHO magaromiee TEIO MOCIEAHHM METp CBOEro MyTH Mepell yIapoM O 3eMITI0

nposetut 3a Bpems t = 0,025 ¢, 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. Undopmarus Ha My3bikanbHOM KoMmakT-aucke (CD ROM) 3anucana Ha HenmpephIBHOW CIH-
paJIbHOM JOPOKKE, PACCTOSTHUE MEKY COCETHUMHU BUTKaMU KOTOpou cocTasisieT 1,6 mxm. [lpu
yactoTe oOpaieHus qucka 3600 000poTOB /MUH CKOPOCTh IEPEMEIICHHsI CUUTHIBAIOIICH J1a3ep-
HOW WIJIBI PUOJIM3UTEITFHO 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 yron Mexay BEpXHEW I'DaHbIO KJIMHA U TOPU30HTAIBHOU !
HmkHei rpansio o = 30°, koapduuument Tpenns u = 0,2, a pac- Q
CTOSIHUE MEXYy HeOONbIIMM OpyCcKOM, MOMEIIEHHBIM Ha BepX- !

HIOIO TPaHb KJIMHA, U BEPTHUKAIBHOW OChbIO, BOKPYT KOTOPOU Bpa- !
miaercs kivH, R = 0,5 M, TO MakcuMalbHas yrioBas CKOPOCTb

BpallleHusl KJIMHA, MPU KOTOPOW OpPYCOK HE MPOCKAIb3BIBAET IO
I'paHy KJIMHA, paBHA

1) 2,6 P2 2y 30 P 3y 3 4 PUL 4y 5 g PIA 5)421"'”‘

=

4. K xoHIITaM HEBECOMOM M HEPACTS)KUMOW HUTH, MEPEKUHYTON
yepe3 OJIOK, MPUKPEIUIEHBI TPy3bl Pa3HbIX Macc. YCKOpEeHHE
OOJIBIIIETO TPy3a OKAXETCS PaBHBIM HYIIO, €cliid OJIOK Oyner
JIBUTaThCsI BBEPX C YCKOPEHUEM @, PABHBIM

2

Im2

3 1 1 2 1
1) 29 2)=g3)=g4) =g5) -
) 592,09 (04 505 0



5. Hebonbmoit Opycok maccoit m = 2,0 KI MEJJICHHO BTSTHBA-
0T Ha HAKJIOHHYIO TJIOCKOCTh ¢ KOA((PHUIIMEHTOM TpeHUS 4 =

0,4, npuknansiBas K Opycky cuiy F, HampaBieHHYO BJIOJb
wiockoctd. Ecnu nepemenieHne Opycka 1o rOpU30HTANN a =
3,0 M u o Beptukanu b = 2,0 M, To paboTa., COBepIICHHAs [TPU

sToMm cuoii F , paBHa
1) 60 [Ix 2) 62 J1x 3) 64 1x 4)66 Ix 5) 68 Jx

6. Ha nuarpamme mokaszaH IpOLIECC, IPOUCXOISIIMN ¢ HIEallb-
HbIM Ta3zoM. Kakoe u3 YTBCPKIACHUA O IMOBEACHNUN O6’BeMa rasa
V, KOJIMYCCTBA MOJICKYJI N u qucia MOJICKYJI B CIUHUILIC OG'beMa
n MNPOTUBOPEYUT YPABHCHUIO COCTOAHUA raza?

1) V = const, N 4 2) VI, N = const 3) V = const, N T
HVT,NI5)nd

T

0

7. B nunuHApudYeckoM cocyie, 00beM KOTOPOTro MOCTOSHEH, HaXOoAUuTCs V= 1,5 Mouig BOJbI B BHJIE
CMeCH KHUAKOCTH | mapa. Temrmeparypy BelIeCTBa B COCY/IE TOBBIIAIOT B N = 2 pa3a, a JaBJICHHUE B

pesynbTate yBenuuuBaercs B K = 5 pas. Ecim uncno Aoragpo Na = 6-10% mons”

MOJICKYJI Iapa B COCYJIe YBEIMUUTCS Ha
1) 3,9-10% mryk 2) 4,2-10% mryk 3) 4,8-10%° myk

4) 5,4-10% mryx 5) 5,8-10%% mryK

8. C ompeneneHHbIM KOJIMYECTBOM HJICATBHOTO ra3a MPOBOJIST
IBa mporecca. B 3Tom ciydae nmpaBHIBHBIM SIBISIETCS COOTHO-
HICHUE

1) Q1>Q22) AU1< AU23) Q1 = Q2

4) A1< Az 5) IpaBUIIBHOE HE TIPUBEICHO

9. Moo HACAJIbHOI'O ra3a B IMPHUBCACHHOM IIPOLCCCC 3a OJUH
OUKII COO6HIa€TC$I KOJIMYCCTBO TCILJIA, paBHOC

7(P,—P)(V, -V,) (P, =P)(V, -V,)
1) 4 2) 2

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

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

10. ITpu mepeMemieHn: YacTHIBI C 3apSA0M ( ITOCIEI0BATEIEHO
II0 TPEM CTOPOHAM PaBHOCTOPOHHETO TPEYroJbHUKA CO CTOPOHOM
JUTUHBI @ paboTa CHJI OTHOPOJHOTO JIEKTPHYECKOTO TI0JISI HATpsi-

KCHHOCTBIO E paBHa

1)gaE 2)3gaE 3)-3gaE4)-qaE5) 0

1

, TO KOJIMYCCTBO

= const

r

11. BuyTpu 3a3emieHHoi Metammnueckoit cepsl paguyca R = 1,0 M Ha pacctosHum r = 0,75
M OT IIeHTpa nomeleH TouedyHbli 3apsan q = 0,25 mxKi. Ecnu norenmuan 3emiu u Ha O6ecko-

HCYHOCTHU PaBCH HYJIIO, TO MOTCHIHAJI B ICHTPC cq)epa paBCH

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 pucyHke cxeme OJ. JI. C. ucrounuka z 4

€ = 65 B, a conpoTuBieHUs OJUHAKOBBI, TO PA3HOCTh MOTEHIHA- — ]
10B @A — B mexny Toukamu A u B paBHa “—n
I e o B
1)26 B2)29B3)33B f{‘
4)36 B5)39B
B

13. Tlpu ompeneneHHBIX YCIOBUSAX 3apsDKEHHAS YAacTHIIA JBHTAETCS 4Yepe3 CKPEIICHHBIE IMOJ
IPSIMBIMU YTJIOM OJJHOPOJIHBIE AJIEKTPUYECKOE W MarHUTHOE I0JII PABHOMEPHO U MPSMOJIMHEN-
Ho. Ecnm HampsikeHHOCTH aiekrpudeckoro 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, npuBeAeHHOM Ha pucyHke, J. J[. C. uctounuka € = 6

kB, COIIPOTHUBIICHUS RO = 1,0 Om u - I Ro

R = 2,0 Om, emkocTth kKOHaeHCaTOpa ¢ = 3°10-6 @, HHIYKTUBHOCTD Ka- H—W"“"—i:I—
tymwku L = 3-10-6 I'n, To B comporuBieHun R mocie pa3mblkaHUs 'i'

kitoua K BeiziensieTcs Tersio B KOJTHYeCTBE — v

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

15. Ecnu BucsAmast HepacTsaHyTas MPY)KUHA MIPU MMOIBEIIMBAHNN K HEH HEKOTOPOTO Teja YAJTUHSIET-
csl Ha 4 CM B COCTOSIHUH MTOKOSI, TO 4aCTOTa KoJieOaHW 3TOW CHCTEMBI paBHA

1)43Ta  2)4,0I'g 3)3,0Ix 4)2,5Tu 5)2,1 T

16. KonebarenpHbIN KOHTYP COCTOMT M3 KaTYIIKW WHAYKTHBHOCTH U JIBYX OJMHAKOBBIX KOHJCHCA-
TOPOB, BKIIIOYEHHBIX NapayuienbHo. [lepros codctBeHHbIX Koiebanmii T = 15-10-6 c. Ecnu xoHnen-

CaTopbl BKJIFOYUTH MOCIIEIOBATEIBHO, TO IEPUOJI CTAHET PaBCH
1)4,7mkc  2)7,5mrc  3)8,8mMrc  4) 3,8 MKC 5) 5,6 Mkc

17. CBeT magaeT Ha MOBEPXHOCTh BOJIBI (n = 4/3) Tak, YTO OTpaKCHHBIM U MPETOMIICHHBIN JTy4u 00-
pa3yrot npsiMoit yroiu. [Ipu 3Tom yron najgeHust cBeTa paBeH
1) 300 2) 370 3) 450 4) 530 5) 600

18. Jlng ABYX KOTEPEHTHBIX UCTOYHHMKOB 3JIEKTPOMAHMTHOTO M3- |87, A
Jy4eHus B Touke A HaOIrofaeTcst MaKCUMyM HMHTepdepeHu 1-ro
nopsiaka. Eciy paccTosHue MEXTy TOYeUHBIME MCTOUHMKaMu S1 u |/
S2 paBHo |1 = 10 cm, a yron o = 600 , TO JUIMHA BOJHBI U3Ty4YEHUS
HCTOYHUKOB 1
N21em  2)24cm 3)3,0cm 4)2,7 cm 5)3,2cm

19. Ecniu npunate maccy anektpoHa m = 0,91-10-30 kr, 3apsan snekrpona € = - 1,610 -19 Ku, no-
crosiuayto [Dnanka 72 =h/27w = 1,0510-34 J[) C, 31€KTPUUECKYIO MOCTOSHHYIO 1/470 = 9109 M/ D,
TO MOTEHLMAJIbHAS YHEPTUs HIEKTPOHA B aTOME BOJOPOJA Ha OuimKalien K siipy opOUTE COIrJIaCHO
mojenu bopa paBHa

1) -3,5 -10-18 1dx; 2) —3,8 -10-18 Ix; 3) —4,0 -10-18 [Ix; 4) —4,3 -10-18 [Ix; 5) 4,7 -10-18 [Ix

20. Ilporonst HI1(A = 1,008) ¢ npeHeOpexMMO Manoil KUHETHYECKOW SHEprueid MOTyT BBI3BATh
peakumro nenenus yutust Li37 (A = 7,016) va aBe anbda-gactunsl He24 (A = 4,003). O6e anbda-
YaCTHIIBI B 3TOM CIIydyae MMEIOT CYMMapHYyI0 KHHETHYECKYI0 3Hepruto (ma.e.m.'c2 = 931,5 M»sB)

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



21. I'nubxuit ogHOpOAHBIM WHYp AnuHOU | = 1,0 M mepekuHyT uepes riaj- =
KyI0O TOHKYIO OChb TakKMM OOpa3oM, 4TO C OJHOW CTOPOHBI CBEIINBACTCS i3

qacTh mHypa ;uHo 1/3. IIIHyp OTIyCKalOT, U OH COCKaJb3bIBAET C OCH. EIE,
CKOpOCTh €r0 B MOMEHT HOCJIEAHEr0 KaCaH!us OCH PaBHA. ..

22. Ha mepoxoBaToM CTOJIE CTOUT OJIHOPOHBIN MPSAMOM HUIMHAP, TUAMETpP €ro 5 cM, BhICOTA 2
cM. CTosl HaKJIOHSIIOT, U MPU HEKOTOPOM YIJie LUIUHAP HAaYMHAET KYBBIPKATHCSA. DTOT yroil B
rpajgycax paBeH...

23. Ecnu k. 1. 4. ueanbHON TEMJIOBON MallUHbI, cocTaBisAomui 35%, HE00X0MMO YBEIUUNUTh
B N = 2 pa3a Ipu HEM3MEHHOI pa3HUIle TeMIepaTyp HarpeBaTelsl U XOJIOAMIbHIKA, TO HE0OXO-
JMMO YMEHBILUTh TEMIIEPATYPY XOJOANUIBHUKA B .... pa3(a).

24. ITpu NOCTOSSHHOM HampsKeHUM B npuseneHHor nenu U = 12 B © ;
JUIs TOrO, 4TOOBI 32 BpeMsl t = 15 ¢ B Hel BBIIEIUIIOCH KOJIUYECTBO
terma Q = 259]xk, BenuuMHa COMpOTUBIEHUs R omkHA cocraB-
JSATh. ..

-

25. IlpoBoxnuk amuHOK 20 CM BUTAETCS CO CKOPOCTBIO 1 M/C CKBO3b OJHOPOJHOE MarHWTHOE
nojue ¢ uaaykuueit 10 mTu. IIpoBoAHUK, BEKTOP €ro CKOPOCTH M BEKTOP MAarHUTHOW MHJIYKIIMU
BCC BPEMA B3aMMHOICPIICHAUKYJISPHBI. PasznocTth MMOTCHIMAJIOB, BOSHHUKAIONIIAA Ha KOHIAX IIpo-
BOJIHUKA B 3TUX yCJOBUsX, (B MB) paBHa ...

26. [Ipu HauMeHbBIIIEM BPEMEHHU JI0 OCTAHOBKH YaCTHIIbI, CHaYaJIa mpouieaield mytb 10 M ¢ mo-
CTOSSHHOH CKOPOCTBIO, a 3aTeM JBWKYIICHCS pPaBHO3AMEIUICHHO C YyckopenueM 2,0 m/c2,
HavyaJbHasi 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. ABroMobOuIh eneT co ckopocthio 110 km/uac. lpu pamuyce kosec 32 cMm 9actoTa Ux oodpa-

ICHHUA paBHA
1) 10 1/c 2) 20 1/c 3) 12 1/c 4) 17 1/c 5) 15 1/c

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

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

|

IIPUKPEIIIEHBI TPY3bl Pa3HOM MacChl. Y CKOPEHHE IPy3a MEHBIIEH MACChI OKa-
JKETCSl paBHBIM HYJIIO, €ClIM OJOK OyAeT NIBUraThCsi BHU3 C YCKOPEHHUEM a,
paBHBIM

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

[ 2 ]
29. Yepes 010K mepekuHyTa HEBecoMasi U HepacTshkuMasi HuTh. K ee kKoHIam 3 q
i

30. bpycok maccoii m = 2,0 Kr IBM>KETCS MO TJIaJKOM TOPU30HTAIbHOW IO-
BEPXHOCTH T0J AEHCTBUEM NMPUIOKEHHONW K HEMY ITOCTOSIHHOM 110 BEIMUYMHE l—'_| F
ropusoHTanbHOM cuibl F = 4,0 H. [Ipn atux ycnosusx 3a Bpems t = 4,0 ¢ cu-

2
3
2K3

T

na F coepmut Hax Gpyckom paGory
1) 56 Ix 2) 58 [Ix 3) 60 [Ix 4) 62 JIx 5) 64 Jx



31. Ha muarpamMme IOKa3aH HpoLecc ¢ uiaeanbHeiM rasoM. Kakoe [ g
YTBEp)KJEHHE O MOBEJEHUN 00beMa rasza V, KoaudecTBa Mosiekys N u
quCcIa MOJIEKYNl B €JMHMIIE 00beMa N HE MPOTUBOPEYUT YPaBHEHHUIO /
COCTOsIHUSA Ta3a’?

1) V = const, N T 2) V = const, N { 3) VT, N = const
4Hnd5) VT, NI

32. Ilpu nocTossHHOM JaBieHUM U HarpeBaHuu Ha 10 K uiueanbHOro olHOAaTOMHOrO ra3a OTHOILE-

HHUE KOJIMYECTBA TCIIJIOTHI, HOFHOIHCHHOﬁ ra3om, K COBepmaeMOfI um pa60Te PaBHO
1) 12) 3/2 3) 5/2 4) 4/3 5) 2/3

33. Tonxkas cdepa paauyca R = 1,0 M 3apspkeHa ¢ MOCTOSHHON MOBEPXHOCTHOW TUIOTHOCTHIO G =
0,02 MmxKn/M2. Eciin Ha 6€CKOHEYHOCTH MOTEHIIUAJ JICKTPUIYESCKOTO OIS PaBeH HYIIIO, TO Ha pac-
ctossHuU 1 = 0,25 M OT LIEHTpa €ro 3Ha4eHHUE 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 3apsDKEHHAs YacTHUIlA JBUTACTCS MO OKPYXHOCTH B OJHO-
POJHOM MAarHUTHOM mose ¢ uHaykuued 50 mTn, genas oguH 06opot 3a 628 mkc. OTHOIIEHHE 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. Ecnu K BUCsIEH HEPACTAHYTOU MPYKUHKE NOJBECUTh HEKOTOPOE TEJIO U OTIYCTUTH 0€3 TOIY-
Ka, TO P MaKCUMaJIbHOM pacTsbkeHnu Ha X0 = 5,5 cM yactoTa KosnebaHuii 3TOM cuctemsl OyeT

1)4,31T102)4,0T03)3,0ln4)2,5Tus5) 2,1y

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

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

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

37. Ha TOHKYIO MBUIbHYIO IUIEHKY, JISKAIIYI0 Ha TOJICTONW CTEKJISIHHOM MJIacTUHE, MaJaeT HOpMasb-
HO my4yok Oernoro 1mBera. Ecim mnokasarens mnpenomisieHUs BOJbI, oOOpa3yollel IUICHKY,
n = 1,33, To HauMeHbIIas BO3MOXKHAsL TOJIIMHA TUIEHKHU, IIPU KOTOPOH B OTPaKEHHOM CBETE OHA
OKpallleHa B 3€JICHbII LBET (JIMHA BOJIHBI A = 532 HM), paBHa
1) 0,29 mxm 2) 0,35 mxm 3) 0,20 mxm 4) 0,23 mxm 5) 0,18MKm

38. IIpu ocBemeHnu karona (pOTOIEMEHTA CBETOM C (PUKCHPOBAHHOW JJIMHON BOJHBI M MOIIHO-
ctbio W=0,30 BT ToK Hacblienust coctasisieT I = 20 MA, a HanpspKeHUE 3aupaHus, IpyU KOTOPOM
npekpaiaercs nporekanue Toka B nenu, U = 1,5 B. Ecau npuHATh BEIMUYMHY 3aps/ia JIEKTpOHa €
=1,6"10 -19 Kux u paboty Beixona juisi MaTepuana karoga A = 1,910 -19 [, To Ha oauH nanato-
MHUHA Ha MOBEPXHOCTh KaToAa (OTOH MPUXOIAMTCS KOJMYECTBO HMCIYIIEHHBIX (DOTORIEKTPOHOB,
paBHOE

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

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

40. Tpu yacTubl ¢ MaccaM m, 2m, 3m JBUTAKOTCS K MeCTy BCcTpeuu noj yriioM 1200 apyr k apy-
Ty C OIMHAKOBBIMH TI0 BETUYHHE CKOpocTsAMU 7 m/c. [IporcxomuT abCcoNMOTHO HEYIIPYToe CTOIKHO-
BeHne. CKOpoCTh 00pa30BaBIIIEICS YACTHIIBI PaBHA. . .



41. Ecnu k. 1. 1. uaeadbHON TEIIOBOM MalIuHbI, cocTaBisonuii 11,8 %, HeoOX0auMo yBETUIUTh
B N = 6 pa3 nMpu HEU3MEHHOU TeMIiepaType XOJIOAWILHUKA, TO HEOOXOAUMO yYBEIIUYUTh TEMIIepaTy-
py HarpeBaTens B ... pa3(a).

42. Ilnockuil MPOBOJOYHBIA BUTOK IUIOMIAbI0 50 ¢cM2 3aMKHYT Ha KOHJIEHCATOp €MKOCThio 20
MK®. [InockocTh BUTKA NEPIEHAUKYIIAPHA OJHOPOJHOMY MarHUTHOMY IOJII0. Eciy 3apsia Ha KOH-
neHcarope paBeH 1 MkKii, To ckopocTh U3MEHEHUsI MarHUTHOM MHAYKIMK B MTJ1/C paBHa...

43. Ha pucyHKe 110Ka3aH yroJIbHUK, COTHYTBI U3 TOHKOI'O OJIHOPOAHO-
ro crepxHs. PacctosiHMe OT BEpIIMHBI YTOJIBHUKA IO €r0 LEHTpa TskKe- | &
CTH PaBHO (B MIJIJTUMETpPaAXx)...

¥, Cad

X, oA

B()l'[pOCLI U 3aJaHUsA NJIA IPOBEACHUS MMPOMEKYTOYHOT0 KOHTPOJISA (3a'{eTa)

Komnerennusi: YK-1 — cniocoOeH ocymecTBiATh NOUCK, KPUTUYECKUIN aHAIU3 U CUHTE3
UH(pOpMaLUK, IPUMEHATh CUCTEMHBIH MMOAXO0/ VI PEeLIeHNs OCTaBIEHHBIX 3a/1a4

Bomnpocsl k 3auey

1 Kunemarnueckoe onvcaHue MEXaHUYECKOIO JIBHKEHHS: CUCTEMa OTCUYETA, TPAEKTOPHUS,
yTh, nepemenieHue. CpeqHsas U MIHOBEHHAsl CKOPOCTb, YCKOpEeHHE. XapaKTepUCTUKU JBUXKE-
HUS IPU IPSIMOJIMHENHOM paBHOMEPHOM U PaBHOIIEPEMEHHOM JIBUKEHUHU.

2 Kunemarnka BpaliaTeiabHOro ABMXKECHHs. YTIOBOE NEPEMEIIECHHE, YIVIOBas CKOPOCTb U
yrioBoe yckopeHue. CBA3b JIMHEMHOM CKOPOCTH € yIJIOBOW. PaBHOMEpHOE IBUKEHHE IO OKPYXK-
HOCTH: IIe-pPHUOJ, 4aCTOTA. XapAKTEPUCTUKH PAaBHOIIEPEMEHHOI'O BPAILATEILHOTO ABUKCHHUS.

3. WuepunaneHble 1 HEMHEpLMAJIbHBIE CUCTEMBI OTcueTa. OCHOBHBIE 3aKOHBI HbIOTOHOB-
CKOM IMHAMUKH B NHEPLMAIBHON U HEMHEPLUAIBHON CUCTEMAaxX OTCYETA.

4. Cunbl rpaBUTaliuu. 3aKOH BCEMHPHOTO TsroteHust. Cuna tsbkectu. Bec. HeBecomocTs.

S. Cunsl Tpenusa. Cyxoe TpeHue: MOKOs, CKOJIbKEHUS, KaueHUS.

6. VYopyrue cunbl. Buasl ynpyrux nedopmanuii. Yopyrue nedopManuu U HarpsKEHUS.

Juarpamma HanpspkeHuil. Monynu ynpyroctu, koagduuuent Ilyaccona. IloteHunanbHas sHep-
rUs ynpyroje GopMUPOBaHHOTO TeNa.

7. Cuctema yactul (MaTepuanbHbIX Toyek). CUIIbl BHEIIHUE U BHYTPEHHHUE. 3aMKHYTas CHU-
ctema. VIMImynbC 4acTUIBl U CUCTEMBI YacTHUI]. 3aKOH COXpaHEHHs UMIIyjbca B 3aMKHYTOM CH-
CTEME.

8. Pabora mepemenieHuss MaTepuaJbHOM TOYKM MO KPUBOJIMHEMHOMY MyTH. MOIIHOCTD.
Kunerndeckas n noreHnuanpHas sHeprus. KoHcepBaTuBHBIE U HEKOHCEpBAaTUBHBIE CHIIBL. [lo-
TEHIMAIbHOE M HEMOTEHLIUAJIbHOE MO0JIe CHJI. 3aKOH COXPaHEHHsS MEXaHM4YeCKO 3HEpruu B Mo-
TEHLMAJIBHOM IIOJIE.

9. MoMeHT uMIyibca YacTULIBI U CUCTEMBI YacTUL. MOMEHT cuJibl. 3aKOH COXPaHEHUsI MO-
MEHTa UMITYJIbCA B 3aMKHYTOH CHCTEME.

10.  Jlunammka TBepmaoro tena. MomeHT nHepuuu. OCHOBHOE ypaBHEHHE JIMHAMMKH Bpallia-
TEIBHOTO JIBUKECHHUS.

11.  Konebanus, ux knaccudukanus. ['apmoHndeckue xonebaHus: ypaBHEHUE, aMIUIUTY/A,
KpyroBasi yactota u (aza. Kunerndeckasi, moTeHI[MaIbHAs U MOJIHAS SHEPTUsi TapMOHUYECKUX
KoJIeOaHUH.

12.  3aryxaromme koseOaHus. YacToTa M aMIDIMTYAa 3aryxaromux konebanuii. Koaddurm-
€HT 3aTyXaHMsl.



13. Brinyxaennsie konebanus. Pesonanc. [Ipumepsl nposiBIeHUsT pPe30HAHCHBIX SIBJICHUN B
KUBOW M HEXXKUBOU MPUPOJIC, TEXHHKE.

14. Makpockornuueckre cucteMbl. CTaTUCTUUECKOE M TEPMOJIMHAMHYECKOE OIMHCAaHUE MakK-
pocucteM. J[aBneHue, o0beM U TemIepaTypa ra3a Kak CTaTUCTUYECKHE XapaKTePUCTUKH COCTOsI-
Hus ra3za. OCHOBHBIE IIPEJICTABICHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU ra30B.

15. Nneanbuepiil Ta3. 3akoHBI UACATBHOIO ra3a: 3aKOH ABOrajpo, 3aKoH /lanbToHa, ypaBHe-
Hue Knaneiipona-MenzaeneeBa. DKClIEpUMEHTaIbHbIE TA30BbIE 3aKOHBI.
16. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHYECKON TeOpHH Ta30B. MOJIEKYJISIpHO-

KMHETUYECKOE UCTOJIKOBAHUE TEPMOJAMHAMUYECKON TEMIIEPATypsl U JaBiIeHUs. YuCio crenenen
cBOOO/Ibl. 3aKOH PABHOPACIPEACICHUS SHEPTHH 110 CTeNeHsIM CcB000bl. CpeiHss SHEpIrHsi MHO-
TOATOMHOM MOJIEKYJIbI

17. Pacnpenenenue monekyn no ckopoctsiMm Makcsenna. Pacnipenenenue bonsumana. bapo-
MeTpuueckas ¢Gopmyia.

18. SAsnenus nepenoca B razax. Jduddysus. TemmonpoBogHocTs. Bsa3zkocts. MonekyisipHO-
KHMHETHYECKass MHTEpHpeTalus sBJICHUI MepeHoca B ra3ax.

19.  TepmoamHamuueckas CHCTEMa, MapaMeTpbl COCTOSIHHS, TEPMOJAMHAMUYECKOE paBHOBE-
cue, BuyTtpennss sHeprus cuctemsl. [lepBoe Hauano TepMOAMHAMUKH.

20.  Iwuxnuueckue mpouecchl. OOpaTumbie U HeoOpaTuMble mpoliecchl. Padora mukmia. Temn-
soBble MamnHbl. KII/] TernmoBoi MammHsI.

21. Huxn Kapnuo. KITJ] nukna Kapro mans uaeansHoro raza. O6parumocts nukina Kapao. Pe-
ajbHBbIe IUKJIBL. HeocyiecTBUMOCTh BEUHOTO JBUTaTENs. BTOpoe Havano TepMOoIuHAMUKH.

22.  DHTpomus WICAIBHOTO ra3a. DHTPOINUSA KaK (YHKIUS COCTOSHUS, €€ CTaTUCTHUYECKOe
TOJIKOBaHUE.

23. CBoiicTBa 3JIEKTPUUECKOTO 3apsiaa. DiieMeHTapHbId 3apsaa. Toueunsiid 3apsa. 3akoH Ky-
JIOHA.

24.  DnexTpuyeckoe moJie B Bakyyme. HanpsokeHHOCTD 31eKTPUYECKOTo MOJs.

25.  Pabota cun mons npu nepeMenieHnn 3apsaoB. [lotenmnman. Pa3HocTs mOTeHIINATIOB.

26.  Lupkynsuusi BEKTOpa HAMpPsKEHHOCTH AJIEKTpUYecKoro moiisi. Teopema o MUPKYISIUU

BCKTOpaA. HOTGHHH&JIBHLIﬁ XapaKTEP IJICKTPOCTATUUCCKOI'O I10JIA. CBs3b MoTeHIMalla U Halps-
JKCHHOCTH 3JICKTPUUCCKOTO ITOJIA.

27.  Dnextpuyeckoe moje B BemiectBe. Kiaccudukamnms BemecTBa (MMPOBOIHHUKH, TOIYIIPO-
BOJIHUKH, TUANIEKTPUKH). [IpOBOTHUKH B 3JIEKTPUYECKOM I0JIe. DJIEKTPOCTaTUYEeCKast 3alUTa.
28.  DJNEKTPOEMKOCTh YEIWHEHHOTO MpoBOIHUKA. KoHmeHCaTOphl. DIEKTPOEeMKOCTh KOHICH-
caTopa, Coe/IMHEeHHe KOH/IEHCAaTOPOB.

29. DnexTpuueckas YHEPrusi CUCTEMbl TOYEUHBIX 3apsiioB. DHEPrusl 3apsyKEHHOro MPOBOJ-
HUKa ¥ KOHJIEHCATopa. DHEPIus U MJIOTHOCTh SHEPTUH IEKTPOCTATUYECKOTO TOJI.

30.  DruexTpuyeckoe moiie B AudIeKTpuKax. CBOOOIHBIC U CBsI3aHHBIC 3apsbl. [lomspuzanus
JUBIIEKTPUKOB.

31. Tunel nuanextpukos. Ilomspu3oBaHHOCTE aMANEKTpuka. HampsskeHHOCTH mosst B JU-
AIIEKTPHKE.

32. DNeKTpUUECKUN TOK, YCIOBHS €r0 CYIIECTBOBAHUS M XapaKTEPUCTUKH (CUIIA, INIOTHOCTh
Toka). CTOpOHHME CHIIbL. DJIEKTPOJIBUKYILAs CHJIA U HAIPsSKEHHE.

33. 3akon Oma 1Jisi OJHOPOAHOTO y4yacTka 1enu. ConpoTHBICHUE TPOBOJTHUKOB M UX COEJIU-
HEHHE.

34.  3axon Oma Juis HEOJHOPOAHOTO YJacTKa IeTH U 3aMKHYTOH IeTH. Pa3BeTBICHHBIC TIETIH.
[TpaBuna Kupxroga.

35.  Pabora m MOITHOCTH B IIENH MMOCTOSTHHOTO TOKa. 3akoH J[xoyisa-JleHna.

36.  3aBHCHMOCTH CONPOTHBIEHHS METAJUIOB OT TEMIIEpaTyphl. SIBIeHUE CBEPXIIPOBOIUMO-
CTH.

37.  JleiicTBUE 3JEKTPUUECKOTO M MAarHUTHOTO MOJIS Ha ABMKYILuMiics 3apan. Cuna Jlopenna u

ee cBoiicTBa. 3akoH bruo-Caapa-Jlamaca.
38.  3akon Ammnepa. B3anmoeiicTBre napaiiebHbIX TOKOB.



39. KonTtyp ¢ TokoM B MarHuTHOM 1oJjie. MarHUTHBIN MOMEHT TOKA.

40. PaboTa no nepemereHnto MpOBOHUKA C TOKOM B MAarHUTHOM IIOJI€.

41.  Marneruku. UHAyKIUS 1 HaIpsSYKEHHOCTh MarHUTHOTO 110JIS1 B MATHETHKAX.

42.  MarHuTHas IpOHHULIAEMOCTh U BOCIIPUMMUYHUBOCTb.

43.  CaoiicTBa (heppOMarHeTUKOB. MarHUTHBIN TUCTEPE3UC.

44, 3aKoH 3JiekTpoMarHuTHor nHaykuu @apanesd. [Ipasumno Jlenna.

45.  HWnpyktuBHOCTH KOHTypa. CamouHIyKIus. B3auMHas uHAyKIUA. DHEPrus U MJIOTHOCTb
SHEPIrUU MarHUTHOTO IOJIS.

46.  Buxpesoe snektpudeckoe noje. Tok cmemmenus. [lonHas cucrema ypaBHeHuid MakcBen-
Ja B MHTE-TpaJIbHON (hopMme.

47.  llepeMeHHBIN TOK €r0o MTHOBEHHOE U JeicTByIolIee 3HaueHHsl. CONpPOTUBIEHUE, EMKOCTh
Y MHAYKTUBHOCTb B LIENIA IIEPEMEHHOr0 TOKa. 3ak0H OMa B LIENH IEPEMEHHOI0 TOKa.

48.  Pabora 1 MOLTHOCTH epeMeHHOro Toka. Koaduiment MomnocTy.

49.  OTKpbITBIH KOJIeOATENbHBIH KOHTYp M ero usiaydeHue. CBOOOIHOE 3JEKTPOMArHUTHOE
II0JIE ¥ €T0 CYILIECTBOBAHUE B BUJE AIEKTPOMArHuTHOM BoaHbI (OMB).

50.  [kana snexkTpoMarHUTHHIX BOJH. CrocOOBI reHepaluy U UCIOJIb30BAaHUE B HayKe, TeX-
HUKE U npupoje OMB pa3inuuHbIX 4acToT.

51.  T'eomerpuueckas ONTUKA KaK MpPEJeNbHBIA Claydail BOJIHOBOW ONTUKHU. 3aKOHBI [€OMET-
prueckoi onTuku. IlonHoe oTpaxenue. BolOKOHHAs ONTHKA.

52.  Toukue nuH3bl. POKyc W onTuueckas cuia JuH3bl. Dopmyna auH3bl. M300paxeHue
IIPEIMETOB C ITOMOLIBIO JIHH3.

53.  CseroBsle BosHbl. MHTEpdepenuus ceeroBbix BoiaH. KorepenTHocTs. MHTEpdepeHnnon-
Hble cxe-Mbl. UHTEeppepomeTpsl.

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

55.  Jludpaxmust peHTTeHOBCKUX JIydell Ha MPOCTPAHCTBEHHBIX KPUCTAJUIMYECKUX PEIIeTKaX.
56.  EcrectBeHHbI 1 nonsipuzoBaHHbIi cBeT. [lonsgpusaTopsl.

S7. OrnTrueckasi akTUBHOCTD BeIlleCTBA. BpailieHre miockoCTH MOIspU3aliiim.

58. Bzaumoneiicteue OMB ¢ BemectBom. J{ucnepcusi cBera. HopmanbHas u aHomaibHas
JUCIIEPCUS.

59.  Ilornomenue cBera BeuiectBoM. Koadduuuent nornomenus. 3akon byrepa — Jlambepra
— bepa.

60. TemnoBoe uU3ny4eHHE U €r0 XapaKTepUCTHKH, 3akoH Kupxroda. 3akoHbl u3nydeHus aod-
COJIFOTHO uepHoro Tena: 3akoH Credana-bonbimana.
61.  KBanTOBBIE CBOICTBa U3My4YeHUs: (DOTOHBI U UX cBOMCTBA. DOTOANEKTPUUECKHT AP DEKT.

Buewnuit ¢potosddexkr u ero 3akoHbl, ypaBHeHHE OifHIITeHHA. BHyTpeHHUil (doTtorddexT.
[TprGops! Ha OCHOBE BHEIIHETO U BHYTPEHHETO (OTOA(PPEKTOB U UX MPUMEHEHHE.

62. Bonnosele cBoiicTBa Mukpouactull. ['unoresa ne bpoitns.. BonnoBas dpynkuus u ee ¢pu-
3UYECKHH CMBICIT.
63.  OmnsiTel Pesepdopaa. [Inanerapuas mogens atoma. [loctynarer bopa. Moaens atoma Bo-

nopoza o bopy.

64. Atomuoe siapo. Hykmonnas monenb siapa. [IpoToHBI M HEWTpOHBI. 3aps M MaccoBOE
yucio sapa. M3otonsl 1 n306apsl. SaepHble cuiibl. DHeprus cBs3u sapa. Jledekt macchl.

65. PaguoaxktuBHOCTE. MeToabl HAOMIOAEHUS U PETUCTPALIMU PAIMOAKTUBHBIX U3IyYEHHUHN U
YaCTHII.

IpakTHYeckne 3a1aHUA 1JI1 IPOBEACHHUS 3a4eTa.

3aganue 1. B Mex3Be3AHOM MPOCTPAHCTBE, T/I€ CHIION MPUTSHKEHUS OMMKAMIINX 3BE37 MOXKHO TIpEeHe-
Opeub, KocMUUecKUi kopabibs Maccoit m =1000 T BkiowaeT nBuratens ¢ cuion taru F=1000 H.
Omnpenenuts: cKOpOCTh V mosera kopabis yepe3 lc, 100c, 1000 yac mocne crapra; paccTosHUE S IPOi-
nenHnoe kopabiem gepe3 1c, 100c, 1000 gac.

3aganue 2. Kak n3MeHHTCS AaBlIEHUE Ta3a, €CM KOHLEHTPAIMS €ro MOJIEKYJ YBEJIWYHUTCA B 3 pasa, a
CpeJIHsAS CKOPOCTh MOJIEKYJT YMEHBIIIUTCS B 3 pa3a?



3aganue 3. Teno OpolIeHO MOA YIIOM 0 K TOPU3OHTY C HAYAIBHOW CKOPOCTHIO Vo. OmpenenuTh MakcH-
MaJIbHYIO BBICOTY MobéMa N u mambHOCTH mojiera Tena S.

3aganue 4. 3agaércsd TOMBKO OMWH WCTOYHHWK CHIIBL, B JTAHHOM CIIy4ae, — AIIEKTPOABMKYIIEH CHIIBI
(BAC) Bemmunnoit E (HanpspxeHune m3mepsiemoe B BonpTax). [lapamerp cTounrnka — BHyTpEeHHEE COTIPO-
TuBieHue — I . [lapameTp BHemHel menu (Harpy3ku) — CONMpOTHBIEHHE pesucTopa — R. Onpeaenutsb
MOIITHOCTh PACCEUBAEMYIO IIEKTPUIECKHM TOKOM B HarpysKe.

3aganue 5. Ha kakoMm paccTOSHUH OT MpeaAMeTa HY»KHO TOMECTUTH 9KpaH, YTOOBI TUIOCKO BBITTYKJIAs JIMH-
3a ¢ paanycoM KpuBu3HBI R = 20 cM u mokasatenem mpenomieHus n = 1,5 nasana n3odpakeHue npeamMe-
Ta, yBEIMUYEHHOE B 2 pa3a?

3apanmne 6. VMzMepeHre TUCTIEPCHH TTOKA3aTENs MPEIOMIICHHS ONTHYeCcKoro cTekia gao nl = 1,528 mis
Al =0,434 mxm u n2 = 1,523 mns A2 = 0,486 MxkM. BbaucauTh OTHOIICHUE TPYIIIIOBON CKOPOCTH K (a3o-
BOM CKOPOCTH AJI CBeTa ¢ AMMHOM BoJIHBI 0,434 MKM.

3aganue 7. B 6amione Haxoautces ra3 npu temmeparype 15 °C. Bo cKoiIbpKo pa3 yMEHBIIUTCS TaBIIeHUE
raza, eciu 40 % ero BeIfizeT U3 OalIOHA, a TEMIIepaTypa Py STOM oHM3uTcs Ha 8 °C?

3ananue 8. KameHb moaOpackiBaloT BEPTUKAIBHO BBEPX cO ckopocThio 20 M/c. Uepes kakoe Bpemsl OH
ynanét Ha 3emito? Kakast Haubosbias BBICOTa, JOCTUTHYTasi KAMHEM?

3aganue 9. Koneco BparmmaeTcst BOKpYT CBoel ocH, nenast mpu 3toM 20 000poToB B cekyHAy. Pannyc ko-
neca coctapisieT 75 caHTIMeTpoB. Kakas nuHelHas CKOpoCTh TOYEeK Ha 000/1€ Kolieca M TOUeK, HaXOIs-
HIMXCS HA PAaCcCTOSIHUH PaBHOM TOJIOBUHE pajuyca OT EHTpa Koyeca?

3apanme 10. /[Ba mnacTUNIMHOBBIX IApHUKa, UMeromue Maccesl 10 rpamMm 1 16 rpamMm, JBUKYTCS B BaKyy-
Me ¢ orpoMHBIME ckopocTsmu 200 m/c u 250 M/c HaBCTpedy IpyT APYTY B CTAIKHBAIOTCS CIETUISSACH BO-
eanHo. C KaKko# CKOPOCThIO OyIET ABUTaThCs CAUMIIUNCS IJIaCTHINHOBBIN apuK?

7.4 MetoauyecKkue MaTepHaJibl, ONpeae/siiolie NPoueAypPbl OLeHUBAHUS 3HAHMI,
YMeHHii, HABBIKOB, XapaKTepH3YIOILIUX 3Tanbl (OPMUPOBAHMS KOMIETeH M

KoHTpoib OCBOEHMSI TUCHUIUIMHBI M OLIEHKA 3HAHUN OO0y4aroumxcs IO JUCLUIUIMHE
npousBoauTcs B coorBeTcTBUU ¢ [Im KyoI'AY 2.5.1 «Tekymuii KOHTPOJIb yCIIeBa€MOCTH U MIPO-
ME)XYTOUHAas aTTecTalusi 00y4arouxcs».

YcTHBIN onpoc

Kpumepuu ouenku 3snanuit npu npoéedenuu onpoca

OneHka «omauuHo» BBICTABIAETCS 3a IIOJIHBIM OTBET HAa IOCTABICHHBIA BOMIPOC C
BKJIIOYEHUEM B COJIEpXKaHHE OTBETa JIEKIMH, MaTepUaloB y4eOHUKOB, TOTIOJIHUTELHON JIUTEpa-
Typbl 0€3 HaBOJASIIUX BOIIPOCOB.

O1eHKa «x0pouto» BHICTABIISIETCS 3a MOJIHBIM OTBET HA MOCTABJICHHBIN BOIIPOC B 00beMe
JICKOMHA C BKIOUCHHUEM B COJACPIKAHUEC OTBETA MAaTCPHAJIOB yLIe6HI/IKOB C YCTKHUMHU II0JIOXKUTCIIb-
HBIMH OTBETAMM Ha HAaBOJAILIME BOIIPOCHI PENOIABATEINS.

OrneHka «yooenemeopumenbHo» BBICTABISIETCS 32 OTBET, B KOTOPOM O3BY4eHO Ooiiee
MOJIOBHHBI TpeOyeMOro MaTepuaa, ¢ MoJI0KUTEIbHBIM OTBETOM Ha OOJIBIIYIO YAaCTh HaBOJSALINX
BOIIPOCOB.

OneHka «Hey0oe1emeopumenbHo» BbICTABISETCS 3a OTBET, B KOTOPOM O3BYYEHO MEHEE
IIOJIOBHHBI TpeOyeMOro MaTepuana Uil He 03By4eHO INIaBHOE B COJIEPKaHUM BOIIPOCA ¢ OTPHIIA-
TEJIbHBIMU OTBETaMHU Ha HABOJAIINE BOIPOCH! WIIM CTYJIEHT OTKAa3aJcs OT OTBeTa 0e3 MpeBapu-
TEABHOI'0 OOBSICHEHHUS YBAXKUTCJIBbHBIX ITPUYHH.

Pedepar

Kpumepuamu oyenku pepepama sSBISIOTCS: HOBU3HA TEKCTa, 000CHOBAHHOCThH BBIOOpA
HMCTOYHUKOB JINTEPATYPHI, CTENIEHb PACKPBITUS CYITHOCTH BOMPOCA, COOMIOACHHS TpeOOBaHUH K
0 OpMIICHHUIO.

OrneHka «omiuuH0» — BHITMIOTHEHBI Bce TPeOOBaHMS K HAaMUCaHUIO pedepara: o0o3HaAUe-
Ha Tipo0seMa 1 000CHOBaHA €€ aKTyallbHOCTh; CIeNIaH aHaJN3 PAa3JIMYHbIX TOYEK 3PSHHS Ha pac-
CMaTpUBaeMyI0 IIPOOJIeMy U JIOTHYHO M3JI0KEHa COOCTBEHHAs MO3UIHS; CPOPMYITUPOBAHBI BbI-
BOJ/IbI, TEMa PACKphITa IMOJHOCTHIO, BbIIEPKAaH 00BEM; COOIOJEHBl TPEOOBAaHUSI K BHEIIHEMY



0(OpPMIICHHUIO.

OueHka «xopouio» — OCHOBHBIE TpeOOBaHUS K pedepary BHIITOTHEHBI, HO MIPU 3TOM JI0-
NyIIeHbl HeJOoUYE€Thl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B M3JI0KEHUU MaTepHaia; OTCYTCTBYET
JOTUYECcKas MOCIEA0BaTEIbHOCT B CY)KACHUSX; HE BhIJIEp)KaH 00bEM pedepara; UMEIOTCS yy-
mieHus: B 0()OpMIICHUH.

OueHka «y0oenemeopumensrno» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TpeOoBa-
HUH K pedepupoBaHuio. B 4acTHOCTH,: TeMa OCBEIIeHa JUIIb YaCTUYHO; JOMYIIEHbI (haKTuie-
CKHe OmHMOKH B coJiep KaHuM pedepaTa; OTCYTCTBYIOT BBIBOJIBL.

OueHka «HeyoosnemeopumensvHo» — TeMa pedepara HE pacKpbiTa, OOHAPYKHUBACTCS
CYIIECTBEHHOE HENOHMUMaHue po0IeMsl Wi pedepaT He IpeICTaBIeH BOBCE.

Joxnan

Kpumepuu oyenku ooxknaoa

OrneHKa «omauyHoy» — CoAep)KaHue JI0KJIaga COOTBETCTBYET 3asBJICHHON B HA3BaHUH Te-
MaTuke; pedepar oopMIeH B COOTBETCTBUU C OOIIMMHU TPEOOBAHUSMU HAMMMCAHUS U TEXHHUYE-
CKHMH TpeOOBaHUSIMHU OPOPMIICHUS TOKJIAAa; TOKIA] UMEET YETKYIO KOMIIO3UIIUIO U CTPYKTYPY;
B TCKCTC OOKJIalda OTCYTCTBYIOT JIOTUYCCKUC Hap}/HICHI/Iﬂ B Hpe[[CTaBJIeHI/II/I MaTCpI/IaJIa; KOp-
PEKTHO O0(OPMIIEHBI U B MTOJIHOM 00bEME MPEICTABICHBI CIUCOK MCIOIb30BAaHHON JTUTEPATyPhl U
CCBUIKM Ha HCMOJB30BAaHHYIO JIUTEPATYPY B TEKCTE MOKJaAa; OTCYTCTBYIOT opdorpaduyeckue,
MyHKTYaI[MOHHbIE, TPAMMAaTHUECKUE, JEKCUUYECKHE, CTUIIMCTUYECKUE U UHBbIE OIIHMOKH B aBTOP-
CKOM TEKCTE; JOKJIaJ MPECTaBIsET COO0M CaMOCTOSATEILHOE UCCIIeIOBAHNE, TIPEJCTABIICH Kaue-
CTBEHHBIN aHAIN3 HAWJIEHHOTO MaTepHala, OTCYTCTBYIOT (haKThl IJIaruara;

OrueHka «xopouto» — coliep>kaHue J0KJa/la COOTBETCTBYET 3asiBJICHHOM B HAa3BAaHUU Te-
MaTHKe; JOKIaa 0opopMIIEH B COOTBETCTBHH C OOIMMH TpeOOBaHUSIMH HanmucaHus pedepara, HO
€CTh TOTPEIIHOCTH B TEXHWYECKOM oQopmieHHH; pedepar MMeeT YETKYI0 KOMIO3ZHIHIO U
CTPYKTYpY; B TEKCTE JIOKJa/la OTCYTCTBYIOT JIOTUYECKUE HAPYIIECHUS B MPEJICTABICHUH MaTepu-
aya; B TIOJTHOM 00BEME TIPEICTABICHBI CITUCOK UCTIOIB30BAHHOM JIUTEPATYPhI, HO €CTh OIITHMOKHU B
0ohOpMIICHUH; KOPPEKTHO OGOPMIICHBI U B MOJTHOM 00BEME MPEICTABICHBI CCHUIKM Ha WCIOJIb-
30BaHHYIO JIUTEPATypPy B TEKCTE JOKJIAIA; OTCYTCTBYIOT opdorpaduieckue, MyHKTyallHOHHBIC,
rpaMMaTHYeCcKHe, JIEKCHUECKHUe, CTUINCTUUECKHE U UHBIE OMIMOKH B aBTOPCKOM TEKCTE; JOKIIA]
MPEACTABISIET COOOM CaMOCTOSITEILHOE HCCIEOBaHUE, MPEICTABICH KauyeCTBEHHBIM aHau3
HalJICHHOTO MaTepuana, OTCYTCTBYIOT (DaKThl IIaruaTa;

OrneHka «yooeemeopumenbHoy — CoJiep)KaHUE JTOKIIaja COOTBETCTBYET 3asBIICHHON B
Ha3BaHUM TEMaTHUKE; B IIEJIOM JOKIad o(GOpMIIeH B COOTBETCTBUU C OOIIMMHU TpeOOBaHUSMU
HaIrmMcaHuA O0KJjaJda, HO €CTh HOFpGIHHOCTI/I B TCXHUYCCKOM O(l)OpMJ'IeHI/II/I; B ICJIOM AOKJJ1aa NMe-
€T 4ETKYI0 KOMIIO3MIIMIO U CTPYKTYPY, HO B TEKCTE JOKJIaJa €CTh JIOTMUECKHE HapyIICHHUS B
MIPEICTABICHUN MaTepHasia; B MOJTHOM OOBEME MPECTABIEH CIUCOK MCIOJb30BAaHHOM JHTEpa-
TYpbl, HO €CTh OMIMOKKA B OGOPMIICHHH;, HEKOPPEKTHO OPOPMIICHBI MK HE B MOJHOM O00BEME
HpeI[CTaBJ'IeHI)I CCBIJIKKX Ha I/ICHOJ'IL3OBaHHy1-O JmTepaTypy B TEKCTC AO0KJIada, €CTb €IUMHHNYHBIC
opdorpadudeckue, MyHKTyallHOHHBIE, TPaMMaTHYECKUE, IEKCUYECKUE, CTUIIUCTUYECKIE U UHbBIE
OIMOKHU B aBTOPCKOM TEKCTE; B IIEJIOM JIOKJIaJ MPEJICTABIISAET COOOM CaMOCTOSITEIbHOE UCCIIE0-
BaHUe, MPEACTaBIIEH aHAIN3 HalJICHHOTO MaTepuania, OTCYTCTBYIOT (DakThl IIaruaTa;

OreHka «HeyoosenemeopumenvHo» — CoepKaHue JTOKIaaa COOTBETCTBYET 3asiBJICHHOU B
HA3BaHWM TEMAaTHKE; B JIOKJIa/le OTMEUEHbI HApYIICHHUs OOMIMX TpeOOBaHUI HamucaHus pedepa-
Ta, €CTh HOFpeHIHOCTI/I B TEXHUYCCKOM Oq)OpMJ'IeHI/II/I; B IICJIOM OOKJIagd UMECT '—IéTKYIO KOMITO3H1-
LU0 U CTPYKTYPY, HO B TEKCTE JIOKJIAJla €CTh JIOTHYECKHE HAPYILIEHUS B MPEICTABICHUU Mate-
puana; B MOJHOM 00BbEME MPEICTABIICH CIUCOK MCIOJb30BAHHOW JTUTEPATYPHI, HO €CTh OIITHOKH
B 0(hOpMIIEHUH; HEKOPPEKTHO O0(OPMIICHBI U HE B TIOTHOM 00BEME MPE/ICTABICHBI CCHUIKH Ha
WCITOJIb30BAaHHYIO JTUTEPATypy B TEKCTE JIOKJIANa; €CTh YacThie opdorpaduyeckue, MyHKTyaIr-
OHHBIE, TPAMMAaTUYECKHE, JIGKCHUECKUE, CTUINCTUYECKUE U WHBIE OMIMOKHA B aBTOPCKOM TEKCTE;
JIOKJIaJ HE TPEACTABISIET COOOW CaMOCTOATENBHOTO WCCIEAOBAaHMS, OTCYTCTBYET aHAIH3
HalJICHHOTO MaTepuana, TEKCT AOKIJIaja MpeACTaBIseT co0oi HermepepaboTaHHBINA TEKCT APYroro



aBTOpA.

KounTtposabHas padora

Kpumepuu oyenku 3nanuit cmyoenma npu HanUCAHUU KOHMPOJIbHOU PAdomul

OrneHKa «omIuYHO» — BBICTABISICTCS CTY/ICHTY, MTOKA3aBIIEMy BCECTOPOHHHE, CUCTEMa-
TU3UPOBAHHbIE, TITyOOKHE 3HAHHS BOIIPOCOB KOHTPOJIBHOW paOOThl M YMEHUE YBEPEHHO IPHUME-
HSTh UX HA MPAKTUKE MPH PEIICHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPABUIILHOE 0OOCHOBAaHUE
NPUHATHIX PEIICHHA.

O1eHKa «xopouto» — BBICTABIISIETCS CTYJCHTY, €CIM OH TBEpAO 3HAET MaTepual, rpaMoT-
HO W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh MOJyYCHHbIC 3HAHUS Ha MPAaKTHKE, HO JO-
IMYCKAaCT B OTBCTC HUJIM B PCHICHUU 3aJla4 HCKOTOPBIC HCTOYHOCTU, KOTOPLIC MOKCT YCTPAHHUTL C
TIOMOIIIBIO JOTIOJTHUTEIBHBIX BOITPOCOB MPEIOIaBaTEIIs.

OrneHka «yoosiemeopumenbHoy — BHICTABISICTCS CTYACHTY, ITOKa3aBIieMy GparMeHTap-
HBIH, Pa3pO3HCHHBIA XapakTep 3HAHWW, HEIOCTATOYHO MPABHIIbHBIC (OPMYIHPOBKH 0a30BBIX
HOHHTHﬁ, HapylmcHHUA JIOTHYECKOU MMOCJICAOBATCIIBHOCTU B U3JIOKCHUHA IIPOIrpaMMHOI0 MaTcpura-
J1a, HO TIPH ATOM OH BJIaJIe€T OCHOBHBIMU TOHSTHIMH BEBIHOCHMBIX HAa KOHTPOJIBHYIO paboTy TeM,
H€06XOILI/IMI)IMI/I JJISA IIaJII)HCf/'IHICFO 06y‘-I€HI/I$I U MOXKCT NPUMCHATH IMOJTYYCHHBIC 3HAHUA 110 00-
pasily B CTaHJAaPTHOMN CUTYaIlUH.

O1eHKa «Hey0os1emeopumenbHo» — BbICTABISIETCS CTYNICHTY, KOTOPBIN HE 3HaeT 00JIb-
HIel 4acTH OCHOBHOTO COJICP)KaHUsI BBIHOCHUMBIX Ha KOHTPOJIbHYIO pabOTy BOIPOCOB TE€M JHC-
[UIUTAHBI, JIOTYCKAeT rpyoble ommoOKy B (POPMYyITUPOBKAaX OCHOBHBIX MOHATHH M HE YMEET UC-
M0JIb30BATh MOJYYCHHBIC 3HAHUS P PEIICHUH THITOBBIX MPAKTHYECKUX 3a]1au.

TecToBBIC 3a7aHUA

Kpumepuu oyenku 3nanuit cmyoennog npu npoeeoeHuu mecmuposaHus

OneHka «omauyHo» BBICTABIACTCSA NPU YCIOBUH MPABUIBLHOTO OTBETA CTYACHTA HE Me-
Hee yeM 85 % TeCTOBBIX 3aJaHUM;

OrneHka «xopoutoy BHICTABISIETCS MIPU YCIOBUH MPAaBUIHLHOTO OTBETA CTYACHTA HE MEHEe
geM 70 % TEeCTOBBIX 3aJaHMIi;

OrneHka «y006/1emeopuneibHo» BHICTABISIETCS MPU YCIOBUH MPABUJIBHOTO OTBETA CTY-
nenTa He MmeHee 51 % TecTOBBIX 3aJaHUIL;

OneHka «Hey0081emeopunebHO» BBHICTABISETCS MPU YCIOBHM TMPABUJIBHOTO OTBETA
cTyneHnta Menee yeM Ha 50 % TeCTOBBIX 3aJJaHUH.

3auer

Kpumepuu ouenku na 3aueme

OrneHka «3aumeno» OIKHA COOTBETCTBOBATh MapaMeTpaM JIH000M U3 MOJI0KUTEIBHBIX
OLIEHOK («OTJIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIILHO»), a «He3aumeno» — TapaMeTpaM
OLICHKH «HEYJOBJIETBOPUTEIBHOY.

O1eHka «omauuHno» BHICTABISIETCS 00ydJarolieMycs, KOTOpbIi 001agaeT BCECTOPOHHU-
MU, CUCTEMaTU3UPOBAHHBIMU M TIIyOOKMMH 3HAHUSIMHU MaTepuana yueOHOW MpOrpaMMbl, yMEeT
CBOOO/THO BBIMOJHATH 33J[aHUs, IPEyCMOTPEHHbIE y4eOHOM MpOrpaMMoil, yCBOMII OCHOBHYIO U
03HAKOMMWJICA C JIONOJIHUTENIbHOMN JIMTEpaTypoi, peKOMEeH1I0BaHHOM yueOHoi mporpamMmoii. Kax
IPaBUJIO, OI[EHKA «OTJIMYHO» BBICTABISIETCS 00YyYaroIeMycsli YCBOMBILEMY B3aHMOCBSI3b OCHOB-
HBIX TOJIOKEHUHM M MOHSATHHM AUCHUIIIMHBI B UX 3HAYEHHUH Ui IpUoOpeTaeMol criennaibHOCTH,
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B MOHUMAaHHUH, U3JI0KEHUU U UCTIOJIb30BaHUN Y4eOHOTO
MaTepuaia, MpaBWIbHO OOOCHOBBIBAIOIIEMY IPUHATHIE PEIICHHUS, BJIaJCIOIIEMy Pa3HOCTOPOH-
HUMH HaBBIKAMHU U IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT.

OneHka «xopouto» BbICTaBIsieTCA OOydaromeMycs, OOHapyKUBLIEMY IIOJIHOE 3HAHUE
MaTepHaia yueOHON MpOrpaMMBl, YCIIEIIHO BBIIOJIHSIOMIEMY MIPEIyCMOTPEHHbIE yueOHOM mpo-
rpaMMOil 3a/1aHus, YCBOMBIIEMY MaTepHall OCHOBHOM JIUTEPaTypbl, PEKOMEH/I0BAaHHOM yueOHOMI
nporpammoii. Kak mpaBuio, oreHKa «XOpOLIO» BBICTABISETCS OO0y4arolieMycs, MOKa3aBIIeMy



CHCTEMaTH3UPOBAHHBIM XapaKkTep 3HAHUHN MO TUCLHUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEIbHOMY
MOTIOJIHEHUIO 3HAaHWM B XOJI€ JaJIbHEHIel y9eOHOH W Mpo(eCCHOHAIBHON NesATEeILHOCTH, Mpa-
BUJIbHO MPUMEHSIIOIIEMY TEOPETUUYECKUE TIOJI0KEHUS IPU PEIIEHUU IPAKTUYECKUX BOIIPOCOB U
3aja4, BJIAJCIONIEMy HEOOXOAMMBIMU HaBBIKAMU M MPHUEMaMHU BBIMIOJHEHUSI MPAKTHUYECKUX pa-
0oT.

OneHka «yooenemeopumenvHo» BHICTABIAETCS o0ydaroleMycs, KOTOPbIA Mmoka3ai 3Ha-
HUE OCHOBHOT'O MaTepuasia yueOHOH mporpaMmbl B 00beMe, TOCTATOYHOM U HEOOXOJUMBIM ISt
JManbHeWIeil yueObl U mpeacTosieil paboThl MO CIENUaTbHOCTH, CIIPABUIICA C BBINOJHEHHEM
3aJjaHMii, IPETYCMOTPEHHBIX y4eOHOM MpPOTrpaMMOii, 3HAKOM C OCHOBHOM JINTEPAaTypOH, PeKo-
MEH/IOBaHHOI yuyeOHOI mporpamMmoii. Kak mpaBuio, olieHKa «yAOBIETBOPUTEIHHO)» BBICTABIIS-
eTcsi o0yuarouemMycs, JOMYCTUBIIEMY HNOTPEIIHOCTH B OTBETAaX Ha 3K3aMEHE WM BBIIIOJHEHUU
9K3aMEHAIIMOHHBIX 3aJlaHui, HO o0JsiajaronieMy HeoOXOIMMBIMHU 3HAHUSIMHU T0JI PYKOBOACTBOM
npenojaBaress A YCTPaHEHUs ITHX IOTPELIHOCTEN, HapylIaloUleMy MOCIEA0BaTENbHOCTh B
U3JI0’)KEHUU y4eOHOro MaTepuaia U HCIBITHIBAIOLIEMY 3aTPyIHEHUS! TIPU BBIOJTHEHUH MPAKTU-
4ecKuX padoT.

OneHka «neyoosenemeopumenvHoy BBHICTaBIsIETCsT o0OydaroleMycs, HE 3HaIOLIEMy OC-
HOBHOH 4YacTH MaTtepuana y4yeOHOW MporpamMMbl, JOMYCKAIONIEMY MPUHIMITAAIBHBIE OIINOKH B
BBIMIOJTHEHUH MPEAYCMOTPEHHBIX Y4eOHOW MPOrpaMMoOil 3a1aHuii, HEYBEPEHHO C OOJIBIIUMU 3a-
TPYAHEHUSIMH BBINOJIHSIOIIEMY ITpaKkTHUecKre padoThl. Kak mpaBuiio, OLleHKa «HEYI0BIETBOPU-
TEJIbHOY» BBICTABISIETCS 00ydaromeMycs, KOTOPbI HE MOXET MPOJOHKUTh O0y4YeHHE WU MPH-
CTYIUTh K JIEATENIbHOCTH IO CHENUAIBHOCTH IO OKOHYaHUM YHHUBEpCUTETa 0€3 JIOMOIHUTENb-
HBIX 3aHSATUH IO COOTBETCTBYIOLIEH AUCIUILIMHE.

8. MEPEYEHb OCHOBHOH M JOMNOJIHUTEJBbHOM
YUYEBHOM JIUTEPATYPbBI

OcHoBHasi yueOHasi IuTEpaATYpa

1. Iepunckuii, B. B. ®onn ¢usndeckux 3aKOHOB U (HU3HKO-TEXHUYECKHX 3((HEKTOB:
TepMHHBI U TIOHATHUSA : cioBapb / B. B. Ilepunckuii, 1. B. [lepunckas. — Caparos : Al [Iu Ap
Menua, 2020. — 84 c. — ISBN 978-5-4497-0414-6. — TekcT : 3NEeKTpOHHBIN // DAEKTPOHHO-
oubnmmoreunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90536.html

2. I'ypwes, A. U. Uctopus u metonosnorus ¢pusuku : yueOHoe nocodue / A. 1. I'ypbeB. —
CapatoB : By3oBckoe obpazosanme, 2020. — 410 c. — ISBN 978-5-4487-0706-3. — Tekcr :
AIIEKTPOHHBIN // DnexkTpoHHO-OmOmuoTteunas cucreMa [PR BOOKS : [caiir]. — URL:
https://www.iprbookshop.ru/99124.htmi

3. HBII'AHKOB Bb.K. DnemenTHas 6a3a snektpoHukH : yued. nocobue / b. K. IIbII'’AH-
KOB, A. A. llleBuenko; Ky6. roc. arpap. yu-t um. U.T. Tpybununa. - Kpacnonap : Kyol'AY,
2019. - 158 c. - ISBN 978-5-00097-969-3 : b/11 129p. 621.382(075) - 11 941 (45 7k3.)

JlonoJiHuTeIbHASL y4eOHAas JIuTepaTypa

1. XKykos C.B. OnTnueckas ¢puznka [D1aeKTpoHHbIN pecypc] : cOopHuk 3amay / C.B. XKy-
KOB. — DJEKTPOH. TEKCTOBbIE aHHbIe. — Camapa: [I0BOKCKNI TOCYyIapCTBEHHBI YHUBEPCH-
TET TeJIeKOMMYHUKaiuii u uHdpopmaruku, 2017. — 73 c. — 2227-8397. Pexxum npocryna:
http://www.iprbookshop.ru/75396.html

2. Kamenko, A. I1. ®usuka tBepaoro tena. dusuka sijapa. SnepHble peakuu : METOIU-
YECKHE YKa3aHUs K MPAKTUYECKUM 3aHITUSIM U JOMAITHUM 3aJJaHUSAM I0 JUCHUILTUHAM: «B3au-
MOJIeicTBUE W3IYy4YeHHUs1 ¢ BemecTBom», «Teoperndeckas ¢usmukay, «Puszndyeckue cBOicTBa
tBepabix Tenm» / A. I1. Kamenko, I'. C. CtpokoBckuid, C. . IllapamoB. — Jlunenk : Jlumenkuit
rocyaapcTBeHHbIN TexHnyeckuil ynusepcuter, ObC ACB, 2015. — 20 ¢. — ISBN 2227-8397.



https://www.iprbookshop.ru/90536.html
https://www.iprbookshop.ru/99124.html
http://www.iprbookshop.ru/75396.html

— Texkcr : anekTpoHHBIN // DnekTpoHHO-O0uOmMoTeunas cuctema [PR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/55674.html

3. ®omun J[.B. DkciepuMeHTAIBHBIE METOABI (PU3UKH TBEPJOTO Tea [ DIeKTPOHHBIN pe-
cypce] : yuebnoe nmocodwue / JI.B. domuH. — DieKTpoH. TeKCTOBBIEC NaHHble. — CapaToB: By3oB-
ckoe oopaszoBanue, 2017. — 185 c. Pexxum nocryma: http://www.iprbookshop.ru/57258.html

4. EnkanoBa, T. M. IlpakTukym 1o MoJieKyJsspHO# (usuke : yuyeOHoe mocoodue / T. M.
EnkanoBa. — CapatoB : Al [Iu Op Meaua, 2018. — 146 ¢. — ISBN 978-5-4486-0201-6. —
Tekct : anexkTpoHHBIN // DnekTpoHHO-OubOaMoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/72811.html (mara obpamenus: 12.08.2021). — Pexum mocryma:
JUIs aBTOpH3HP. mosb3oBaTeneii. - DOI: https://doi.org/10.23682/72811

5. Huxutun, A. K. Kypc nekmuit mo obmieit ¢pusuke / A. K. Hukutia. — Mocksa : Poc-
CUHCKUI yHUBEpPCUTET NpykObl Hapomos, 2013. — 256 c¢. — ISBN 978-5-209-05180-0. —
TekcT : 27eKTpoHHBIH // DnekTpoHHO-O0nbmmoTeunas cuctema [PR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/22159.html

9. IHEPEYEHb PECYPCOB HH®OPMALHOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET»

JIEKTPOHHO-0UOINOTEYHbIe CHCTEMBI

Ne HaumenoBanue Tematuka DJIeKTPOHHBIN aapec
1. IPRbook YHuBepcaipHas http://www.iprbookshop.ru/
2. O6pai§?§§g}2’$ 1op- YHuBepcanbHas https://edu.kubsau.ru/

Pexomenayemble HHTEPHET-CAUTBHI

http://yaklass.ru/ - ®usuka: ypoku, TECThI, 3a1aHHS.
http://educon.by/ - ®duznxa.
http://kartaslov.ru/ - Uto Takoe pu3mka?

10. METOAUYECKUE YKA3AHUA J1JISA OBYUYAIKOIUX-
Cs 11O OCBOEHUIO INUCIIUITJINHBI

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

11. IEPEYEHb UH®OPMAILIMOHHBIX TEXHOJIOI'UM,
NUCIIOJIB3YEMbBIX IIPU OCYHECTBJIEHHUU OBPA3OBA-
TEJBHOI'O IMTPOLHECCA 1O AUCHUIIVIMHE, BKJIIOYAS
HEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA U UH®OP-
MAINMOHHO-CITPABOYHbBIX CUCTEM

NudbopmaninoHHble TEXHOJIOTHH, UCTIONIB3YEMbIE MPU OCYIIECTBIECHHUH 00pa30BaTeIbHO-
ro mporiecca Mo AUCIUIUIMHE TO3BOJISIIOT: 00€CTIEUYNTh B3aUMOJICHCTBUE MEXIY y4aCTHUKAMHU
00pa30BaTeNbLHOTO MPOIIECCa, B TOM YKCJIE CHHXPOHHOE U (M) aCHHXPOHHOE B3aWMO/ICHICTBHE
nocpeacTBoM cetu «HTepHeT»; dukcupoBaTh X0 00pa3oBaTEIBLHOrO MPOIECCa, PE3yIbTaTOB
MPOMEKYTOYHOM aTTeCTAaIlMH M0 AUCUUIUIMHE U PEe3yIbTaTOB OCBOCHHSI 00pa30BaTeIbHON MPO-



http://www.iprbookshop.ru/55674.html
http://www.iprbookshop.ru/57258.html
https://doi.org/10.23682/72811
http://www.iprbookshop.ru/22159.html
http://www.iprbookshop.ru/
https://edu.kubsau.ru/
http://yaklass.ru/
http://yandex.ru/clck/jsredir?bu=5a14l&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=5752.b2QVt53NaThzSqcmFh-uy--_iGWOAo1niqfMUpMqEql8LxksNz-Bs-UAM9ZgP8rC.ddd366568b0e0872455142909214d4936d6cfa94&uuid=&state=PEtFfuTeVD5kpHnK9lio9dFa2ePbDzX7sdpoY4CdtdgxLYsTNjk9xbHNmc71fHrFng47gjGsynV4rT4NrSkjjCch4bnJzuwn8zqENLtcq10,&&cst=AiuY0DBWFJ4EhnbxqmjDhZxbHr_-tY0RWdap8Tmngp9gaLmusO82D1l_XP_dXLUwvLvzK04lwoZOmTzTNdJBie-A3t0jW-A6ObSKchbdPNlk7jgpNfyaFgKcWk4UAAmraHO1stfLswqq71CdlaVeWrlM83B9a6skO_QIxN9ts_jEpnMKr-KjLZO2eW7V0cd1lvGG4nryCFlQywnMER1LFcS5Pg9gP2EFy427I1wKZ9mnmvw__IjHbzmJUr1i4EA0PUs2vo3Xgt8D7og27DAJdsV9fwlLxHOgNi-nbuFrNYrG8EoVRAfLburwkQEtg6lmICNcVqtGatRPzBoateNhPpa9-x5GKJRIsVfBRwZcL7LHqrPfEZtDHqSkMgq33UGU-sDYMgc4ZfMQheylvhIomCIfLodJMJlaXKpvpA_kw3OUD0cEW76dlNX_4t3VGmYkI5z4c-rMB9dEA2UcDnxSrMotwPRIwK-BYHQjVmHWaK3LqTbKAlGZ0BRzRMFP8yHxbrWmbThTBP_q-Ad7IxydRuy36CRdQrGQuvnmHUrBOWz56vFAIpeQOcT5VMggRf5UgkYkE0ge8dSvBFYtDClYaXDlAAHsnvpYeta4_OQlxoa5fQ_5TdJsxgkCMOoKppZMH3sa0isz7iEIUhutJG6e9jLX7xpoSg77rri3fUz9qcVtskpBKtHXgjUxj_6siHf55aLip10oVsQ0qQK9zmAGj8wSS3wFulp1KZeh7NIF7Iucc5LdbrYru3FlXLAhw9HOe9vjqf-GLK23YIB3NOsc1VGmJx_pAmZZB-Z4yiNcAKyH3qI0hCbMzlVOm3Fx1AYqrc9yx-duk9IpoJfQUi5UtwRQ3zCCDB_iKwkQ517S1vq0nEpJ0lyP7EGJdE84xAAgPRvDBsJfbvXSaXgLwXyDIp1yxekckfYDTmmD5lIpcPAoYDTNkgrDv9tmKtcGtl4_9AxWF1lRxhRDrARzRj9nKXFvoaNmbr9i0My7sKN6Srf3DXNrDfClp3nhiVe5G1lQEQhOSM2pvHjurCZo-t3g6OjO94wYdWx2UxVZArB8C_pBQT4ULKPyR05LgNLlQ2TCeMgDDIPqJv8AETt081r_pUjCYaqRC2WL3nLzhaiI0m8,&data=UlNrNmk5WktYejY4cHFySjRXSWhXSlZfYm1lRTNwLU1aNEplM2w5bkg2M1hQU1h5RG9JcTg2YjZ0ZzNXMDZoVno3eng0MjRFWmlNb2JoTVlsYnQ4QURVaHFEOVN6cklCb3llYURVWnpsdkR4STFCc19VUjQxZyws&sign=49ee811023bc454ecaec20a944432e49&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpimhGRbPNC2M2bZyyD8VWsLkZjGxGV8jp9kVIr8vt-l0hfr4DEBUDDhrWyGrFa3eA2hf2I3XdjOW43v3K4lxbtSgyCyuMS-Tb7Nmy1e4MLTIQalPn35UKEA,,&l10n=ru&rp=1&cts=1568808319467%40%40events%3D%5B%7B%22event%22%3A%22click%22%2C%22id%22%3A%225a14l%22%2C%22cts%22%3A1568808319467%2C%22service%22%3A%22web%22%2C%22fast%22%3A%7B%22organic%22%3A1%7D%2C%22event-id%252
http://yandex.ru/clck/jsredir?bu=5a14l&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=5752.b2QVt53NaThzSqcmFh-uy--_iGWOAo1niqfMUpMqEql8LxksNz-Bs-UAM9ZgP8rC.ddd366568b0e0872455142909214d4936d6cfa94&uuid=&state=PEtFfuTeVD5kpHnK9lio9dFa2ePbDzX7sdpoY4CdtdgxLYsTNjk9xbHNmc71fHrFng47gjGsynV4rT4NrSkjjCch4bnJzuwn8zqENLtcq10,&&cst=AiuY0DBWFJ4EhnbxqmjDhZxbHr_-tY0RWdap8Tmngp9gaLmusO82D1l_XP_dXLUwvLvzK04lwoZOmTzTNdJBie-A3t0jW-A6ObSKchbdPNlk7jgpNfyaFgKcWk4UAAmraHO1stfLswqq71CdlaVeWrlM83B9a6skO_QIxN9ts_jEpnMKr-KjLZO2eW7V0cd1lvGG4nryCFlQywnMER1LFcS5Pg9gP2EFy427I1wKZ9mnmvw__IjHbzmJUr1i4EA0PUs2vo3Xgt8D7og27DAJdsV9fwlLxHOgNi-nbuFrNYrG8EoVRAfLburwkQEtg6lmICNcVqtGatRPzBoateNhPpa9-x5GKJRIsVfBRwZcL7LHqrPfEZtDHqSkMgq33UGU-sDYMgc4ZfMQheylvhIomCIfLodJMJlaXKpvpA_kw3OUD0cEW76dlNX_4t3VGmYkI5z4c-rMB9dEA2UcDnxSrMotwPRIwK-BYHQjVmHWaK3LqTbKAlGZ0BRzRMFP8yHxbrWmbThTBP_q-Ad7IxydRuy36CRdQrGQuvnmHUrBOWz56vFAIpeQOcT5VMggRf5UgkYkE0ge8dSvBFYtDClYaXDlAAHsnvpYeta4_OQlxoa5fQ_5TdJsxgkCMOoKppZMH3sa0isz7iEIUhutJG6e9jLX7xpoSg77rri3fUz9qcVtskpBKtHXgjUxj_6siHf55aLip10oVsQ0qQK9zmAGj8wSS3wFulp1KZeh7NIF7Iucc5LdbrYru3FlXLAhw9HOe9vjqf-GLK23YIB3NOsc1VGmJx_pAmZZB-Z4yiNcAKyH3qI0hCbMzlVOm3Fx1AYqrc9yx-duk9IpoJfQUi5UtwRQ3zCCDB_iKwkQ517S1vq0nEpJ0lyP7EGJdE84xAAgPRvDBsJfbvXSaXgLwXyDIp1yxekckfYDTmmD5lIpcPAoYDTNkgrDv9tmKtcGtl4_9AxWF1lRxhRDrARzRj9nKXFvoaNmbr9i0My7sKN6Srf3DXNrDfClp3nhiVe5G1lQEQhOSM2pvHjurCZo-t3g6OjO94wYdWx2UxVZArB8C_pBQT4ULKPyR05LgNLlQ2TCeMgDDIPqJv8AETt081r_pUjCYaqRC2WL3nLzhaiI0m8,&data=UlNrNmk5WktYejY4cHFySjRXSWhXSlZfYm1lRTNwLU1aNEplM2w5bkg2M1hQU1h5RG9JcTg2YjZ0ZzNXMDZoVno3eng0MjRFWmlNb2JoTVlsYnQ4QURVaHFEOVN6cklCb3llYURVWnpsdkR4STFCc19VUjQxZyws&sign=49ee811023bc454ecaec20a944432e49&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpimhGRbPNC2M2bZyyD8VWsLkZjGxGV8jp9kVIr8vt-l0hfr4DEBUDDhrWyGrFa3eA2hf2I3XdjOW43v3K4lxbtSgyCyuMS-Tb7Nmy1e4MLTIQalPn35UKEA,,&l10n=ru&rp=1&cts=1568808319467%40%40events%3D%5B%7B%22event%22%3A%22click%22%2C%22id%22%3A%225a14l%22%2C%22cts%22%3A1568808319467%2C%22service%22%3A%22web%22%2C%22fast%22%3A%7B%22organic%22%3A1%7D%2C%22event-id%252
http://educon.by/
http://kartaslov.ru/
https://edu.kubsau.ru/mod/resource/view.php?id=1524

IpaMMBbl; OpPraHU30BaTh MPOLECC 00pa3oBaHMs MYTEM BU3yalU3allMl M3ydyaeMol HH(pOpMauu

MOCPEACTBOM HCIIOIb30BAHMS MPE3EHTAIN, y4eOHbIX (UIBMOB; KOHTPOJIHUPOBATH PE3YIbTAThI
00y4eHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHHUS.

11.1. IlepeyeHb NPOrPAMMHOIO JTUIEH3MOHHOTO O0ecreYeHn sl

Ne HaumeHnoBaHue TemaTnka

1 Microsoft Windows OmneparroHHast CHCTEMA

2 | Microsoft Office (Bxirouaer Word, Excel, [MTaket 0(hUCHBIX MPUIOKESHUH
PowerPoint)

11.2. Ilepeyens npogecCHOHAIBHBIX 023 JaHHBIX H HHGOPMALHMOHHBIX CIIPABOYHBIX
cucTeM

HaunmenoBanue

DJIEKTPOHHBIN ajipec
Hayunas ssekTpoHHast OubamoTeka YHuBepcaibHas https://elibrary.ru/
eLibrary

Tematuka

11.3. loctyn k cetu UHTEpHET

Hoctyn x cetu MHTEpHET, TOCTYN B JEKTPOHHYIO WH(POPMALMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JJIA OBYYEHUSA 11O AUCHUIIJIMHE

HnaHpreMHe IIOMCIICHUA IJIA IIPOBCACHHA BCCX BUIOB y‘ie6H0ﬁ ACATCIIBHOCTH.

Ne HanmenoBanue
n/m| y4eOHBIX Mpeame-
TOB, KypCOB, AHCIHU-

WIMH (Moyneit),
MPaKTHUKH, UHBIX BH-

JIOB y4eOHOI nes-
TENBHOCTH, TIPETY-
CMOTpPEHHBIX yue0-

HanmeHnoBanue nmoMemeHuil 1Jisi npOBEACHUS
BCEX BUJIOB yUeOHOU AESITENbHOCTH, TIPEIy-
CMOTPEHHOW y4e€OHBIM TUIAHOM, B TOM YHCIIE
TIOMEILIEHUS JJIsi CAMOCTOSITENIbHOM paboThI, €
yKa3aHUEM TIePEeUHsI OCHOBHOT'O 000PY10BaHMUsI,
y4eOHO-HATTISIHBIX TOCOOUH U HCTIOIb3yeMOTO
MIPOrpaMMHOTO o0ecTieueHus

Anpec (mectonoJio-
KEHHE) TOMELICHUH
IJIA TIPOBEACHU S BCEX
BUJIOB Y4€OHOI fesi-
TEJIBHOCTH, IIPENY-
CMOTpPEHHON y4eOHBIM
TJIaHOM (B cliydae pe-

anu3anumn oopa3oBa-
HBIM IIJITAaHOM 00pa- TEJIBHON IPOrpaMMBbl B
30BaTeNILHOM IIPO- ceTeBoit popme J10-
IpaMMBbl

ITOJIHUTENIBHO yKa3bl-

BaeTCsl HANMEHOBAaHUE

OpraHu3alnuu, ¢ KoTo-

PO 3aKJIFOYEH J10T0-

BOD)

1 2 3 4

1 duzuka [Tomemenue Ne304 IJI, miomane — 67,6m?; | 350044, Kpacnonap-

JlaGoparopus «MexaHuKU U MOJIEKYJISIpHOI | ckuit Kpaid, T. Kpac-
¢buzuxn» (kadeapb! GU3NKH) HoAap, yi. uM. Kanu-

HHUHA, 13

nabopaTopHoe 000pyI0BaHNE
(o6opynoBanue naboparopnoe — 15 mr.;);



https://elibrary.ru/

crienMaaIu3upoBaHHas MeOerb
(yueOHas nocka, yueOHast MeOenb).

ITomemienne Ne305 DJI, mocagoyHbIX MECT —
46;

mIomaas — 68,7m?2;

ydeOHast ayJuTOpHUs JIJIsl IPOBEICHUS YICOHBIX

3aHATHI

nabopaTopHoe 000pyI0BaHUE
(o6opynoBaHue J1abOpaTOPHOE — 2 IT.;);
CTeMATU3UPOBAaHHAS MEOEIb
(yuebHas nocka, yueOHast MEOEIb).

ITomemenne Ne309 DJI, mocagodHBIX MECT —
48;

mromans — 70,8m?%;

yaeOHas ayAUTOPHSI IS IIPOBEICHUS YICOHBIX

3aHATHI

naboparopHoe o0opynoBanue (CTeH I J1abopa-
TOPHBIN — 23 1IT.; TeHepaTop — S IIT.; OC-
muutorpad — 4 1mr.;);
CrelralIu3upoBaHHasi MeOelb
(yaeOnas nocka, yueOHast MeOenb).

ITomerienune Ne308 DJI, mocagoyHbIX MECT —
38; miomans — 91,1M?; yueOHas ayquTOpHS
JUTSL IPOBEICHUST yUCOHBIX 3aHITHIA

nmabopaTopHoe 000py0BaHUE
(ob6opynoBanue naboparopHoe — 3 IIT.;);
crienaau3upoBaHHasi MeOelb
yueOHas 10CcKa, yueOHas MeOerb).

[Tomemenune Ne012 DJI, mocamodHBIX MECT —
50; mmomaas — 66,7M?; yaeOHast ayTuTOPHS
JUISL IPOBEICHUST yUEOHBIX 3aHITHIA

CrelMaIN3UpOBaHHas MeOelb
(yuebHas nocka, yueOHasi MeOeb);
TEXHUYECKHE CpeIcTBA 00ydeHUs, HaOOpHI Je-
MOHCTPAIMOHHOTO 000pYI0BaHUS U y4eOHO-
HarJISITHBIX T0cOOui (HOYTOYK, MPOEKTOP,
9KpaH);
nporpammuoe obecrnieuenue: Windows, Office.

[Tomemenune Ne205 DJI, mocagouHBIX MECT —
28; omags — 87,3M2; MIOMEIEHHE IS CaMo-
CTOSATENIHOM pabOThI 00yUYaIOIMIUXCS.
TEXHUYECKUE CPEeACTBA OOyUeHUS (IPUHTEP —
1 mT.; skpan — 1 mrT.; ceTeBoe 000pyaOBaHKE




— 1 mrt.,;
KOMIIBIOTEpP MEPCOHAIbHBIA — 14 1mIT.);
noctyn K cetu «MHTepHETY;

JOCTYI B 3JICKTPOHHYIO HH(OPMAITMOHHO-
00pa30oBaTeNbHYIO CpPEly YHUBEPCHUTETA,
nporpammuoe obecrieuenue: Windows, Office.
CHEIHATH3UPOBAHHOE JIMIIEH3NOHHOE U CBO-
00/IHO pacTpocTpaHseMoe MPOrpaMMHOe 00eC
NeveHue, MPeyCMOTPEHHOE B paboyeii mpo-
rpamme;
crienuaan3upoBaHHas Meoenb (yueOHas me-
Oeb).




