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1. HEPEYEHb IIVNIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O JUCHHUIIJIUHE,
COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIbBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

1.1 TInanupyemsiii mpoiecc oOydeHHUs MO AUCLUILIMHE, HAMpaBieH Ha (JOpMUPOBAHHE Clie-

JOYIOIIUX KOMIIETCHIIUH:
Ob6menpodeccuonanbubie komnerenuuu (OIIK):
- croco0eH MPUMEHSTh €CTeCTBEHHOHAYYHBIE M YKOHOMUYECKUE 3HAHUS TIPH PEIICHUH mpodec-
CHOHAJIbHBIX 3a/1a4 B 00j1actu ToBaposeaenus (OITK-1).
NHaukaTopsbl JOCTHXKEHUS] KOMIIETEHIINH |
- 3HAaeT OCHOBBI MATEeMAaTHUKH, PU3KUKH, BBIYUCIUTEIbHON TEXHUKU U riporpammupoBanust (OTTK-
1.1)
- YMEET pemiath CTaHAapTHbIE MpodeccruOHANbHbIE 33/1a4i C MPUMEHEHHUEM €CTeCTBEHHOHAYY-
HBIX 1 d9KOHOMHUecKuX 3HaHui (OITK-1.2)
- BIIaJIceT HaBbIKAMU pelleHus npodeccruoHalbHbIX 3a1au B oOnactu ToBapoBeaenus (OIIK-
1.3).

1.2 [Inanupyemble pe3ynabTaThl 0Oy4eHHUs MO MUCIUIUIMHE, XapaKTepH3ylolue dTambl Gop-
MUPOBAHUS KOMIIETEHIIMH, COOTHECEHHBIEC C IJIAHUPYEMBIMU pe3yjibTaTaMU OCBOCHHUSI 00pa3oBa-
TEeILHON MporpaMMbl OakaiaBpuara 1o HampasieHuto mnoarotoBku 38.03.07 Tomaposenenwue,
HampaBJIeHHOCTh ToBapoBeneHue B cdepe oOpaiieHus CeIbCKOXO3IHCTBEHHOTO CHIPhS M TIPOJIO-
BOJIbCTBEHHBIX TOBAPOB MPE/ICTABICHBI B TAOIUIIE.

[Inanupyembie pe3ynbTaThl 00yUEHUS

Kon
ConeprxkaHue Kom- Kong 1 HaumeHoBanue
KOMIIE- dopmupyembie 3HaHUs, YMEHUS U
[IETEHIINHU HHMKATOpa TOCTHIKE-
TCHIIUN HaBBIKHU
HHUA KOMIICTCHIINN
1 2 3 4

OIIK-1 | Cnocoben mpume- | OIIK-1.1 3HaeT ocHOBBI | 3HaHue: OCHOBHBIE MOHATHUS, (HU3UUE-
HSTh €CTECTBEHHO- | MaTeMaTUKW, GU3UKH, | CKHE SBJICHHs, OCHOBHBIC 3aKOHBI U
HayYHbIE W SKOHO- | BBIYMCIUTEIHHOW T€X- | MOJEIH MEXAHWKH, 3JEKTPUYECTBA M
MHUYECKHUE 3HAHUS | HUKU U IPOTPAaMMMpPO- | MarHeTU3Ma, Koyie0aHMi U BOJIH,

npu pelieHnn BaHUs KBaHTOBON (U3MKH, CTATUCTHYECKOMN
npodeccuoHa b- (GU3MKU ¥ TEPMOAMHAMUKH.

HBIX 3a/a4 B oOja- Ymenue: wucnonb3oBaTh  OCHOBHBIE
CTH  TOBapoBele- npuemMbl 00pabOTKH 3KCIIEPUMEHTAIb-
HUS, HBIX JAHHBIX; PellIaTh TUIIOBBIE 3a/1a4H

10 OCHOBHBIM pazjiesiaM (pHU3UKH.
Haswik: Bnanerp METOJAaMU JKCIEpHU-
MEHTaJbHOTO HCCIe0BaHus B (hu3uke
(mmaHupoBaHUE, MOCTAaHOBKAa M oOpa-
00TKa SKCIEPUMEHTA); UCIOIb30BAHUS
OCHOBHBIX OO0NIEPU3NUECKHX 3aKOHOB
U TPUHIUIOB B BaKHEHIIMX MPaKTH-
YECKHUX MPUIOKEHUSIX.




OIIK-1.2 ymeer pemaTh
CTaHJapTHBIE Tpodec-
CHOHAJIbHBIE 3a/1a4dl C
IPUMEHEHUEM ecre-
CTBEHHOHAYYHBIX u
SKOHOMMYECKHUX 3HAHUM

3HaHue: TpaHUIBI UX MPUMEHUMOCTH,
MPUMECHCHHE 3aKOHOB B Ba)XKHEHUIINX
MPAKTUYECKUX MPUIOKEHUSAX; Ha3Ha-
YCHHE W TPHUHIMIBI JCHCTBHUS Bax-
HEUIUX (PU3NUECKUX MPUOOPOB.

Ymenue: OO0BSICHUTH OCHOBHBIC
HaOJt0/laeMble TPUPOJHBIE U TEXHO-
TCHHBIE SBICHUS U d(P(DEKTH C MO3U-
i QyHIaMEHTaIbHBIX (PU3NYECKHUX
B3aHMOJCHCTBUIA; HCTOJIKOBBIBATh
CMBICTT (PU3UYECKUX BEITUYHUH U TOHS-
TUU; 3alHUCHIBaTh ypaBHEHUS s (u-
3MYECKHUX BeJIMYMH B cucteme CU

Haevix: TpUMEHEHUsT OCHOBHBIX METO-
0B (hU3MKO-MAaTEMaTHYECKOT0 aHaJIU-
3a JUIS PEIICHUS] €CTECTBCHHOHAYYHBIX
3a[1a4; MPaBUIBLHOM JKCIUTyaTalluud OC-
HOBHBIX TMPUOOPOB U 00OPYIOBAHHS
COBPEMEHHOH (hu3uUecKoit adoparo-
pHUH; HCIOJB30BaHUS METOAOB (U3HU-
YEeCKOr0 MOJICTTUPOBAHUS HA TIPAKTHKE.

OIIK-1.3 BIIJICET
HaBBIKAMU pelieHHs
PO EeCCUOHATBHBIX

3aja4 B 00yiacTu TOBa-
pOBEIICHUS

3nanue. 0oCHOBHBIC (PU3MYECKHUE BEIIH-
YUHBI W (U3MYECKHE KOHCTAHTBHI, HX
OIpeeICHNE, CMBICH, CIIOCOOBI U €IH-
HUIIBI UX W3MEpPEHUs; (PyHIaMEHTaIb-
HbIe (PU3HUYECKUE OMBITHI U MX POJIb B
pa3BUTUU HAYKH.

Ymenue: pabortatb ¢ mnpubopamu u
000py/IOBaHHEM COBPEMEHHOW (PHU3H-
YEeCKON J1adopaTopuu; WCIOJIb30BATh
METOJbI  (PU3UYECKOTO H  (PU3UKO-
XHMHYECKOTrO.

Haevik: TIONMYYUTH OMBIT MPOBEICHUS
(UBUYECKUX HU3MEPEHHM W OBJAJETh
HayaJlbHBIMM HaBBIKAMHU ITPOBEICHUS
AKCIIEPUMEHTAJIbHBIX HAyYHBIX HCCIIe-
JIOBaHUU (C HMCIIOIB30BAaHUEM COBpE-
MEHHBIX M3MEPHUTEIbHBIX MPUOOPOB U
Hay4HOM armapaTyphbl), a TaKKe METO-
JaMd 00pabOTKH Pe3yIbTaTOB H3Me-
peHuil; HayduTbest 3P PEeKTUBHOMY HC-
MOJIb30BAHUIO TOJYYCHHBIX 3HAHUW H
HABBIKOB W IPAMOTHOMY IMPUMECHECHHIO
WX B CBOCH MPAKTUYECKOU NEATEINBHO-
CTH.




2. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX EAUHULIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCHA C TIPEITIOJABATEJIEM U HA CAMOCTOATEJIBHYIO

PABOTY OBYYAIOIIUXCA

ceMecTp

KonTakTHas paﬁoTa C nmpenoaaBarTrejieM

Tpynoem-

KOCTh Jlexkuui,
3.E. / yac.|qac.

KonrakTHass pa-
JIaGoparop. |IlIpakTuu.[6oTa Ha npomexy-|CamMmocTosiTebHAst
3aHATHIA, [3aHATHH, |[TOYHYI0 arTecTa-(padora, yac.

qac. qac. M0,

qac.

®opma mnpome-
JKYTOYHOHN aTTe-
CTalUH
(3K3./3a4eT c
OlleHK./3a4eT)

OuHo-3a04Has ¢opma o0yuenust 2021-2023 rox Hadopa

1 | 4144 | 18 | 36 | - | 1,3 | 88,7 | IK3aMEH
Ounas ¢popma o0yuenus 2023 rox Habopa

1 | 4144 | 18 | 36 | - | 1,3 | 88,7 | IK3aMEH
3aounas popma o0yuenusi 2023 rog nadopa

1 | 41144 | 10 | 14 | - \ 1,3 | 1187 | 3K3aMeH




3. COAEP) KAHUE JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PABJAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJIJEMUYECKHX YACOB Y BUJIOB YYEBHBIX 3AHSTUI
3.1 CTpyKTypa TUCHHUIIMHBI COCTOUT M3 Pa3ieoB (TeM):

CTpyKTypa 1M CUMIJIHHBI

Pasnen 1 ®Duzuueckue
OCHOBBI MEXAHUKHU

Paznen 2 Moueky- | Pa3nea 3 Dnexrpuue-
JsipHas (U3MKA M TEp- | CTBO M MarHeTHU3M
MOJMHaMHKa

Pa3nen 4 Onrtuka u
aToMHas (pu3uKa

3.2 ConeprkaHue 3aHATHIA JEKIMOHHOTO TUIA TI0 JUCIUILIMHE, CTPYKTYPUPOBAHHOE 1O pa3-
JIeJIaM C YKa3aHUEM OTBEJCHHOTO HAa HUX KOJIMYECTBA aKaJIEMUYECKUX YaCOB U BUJIOB 3aHATHIA:

HaumeHnoBanme pasaena
(TeMbl) U CHUTITINHBI

Kpartkoe conep:xanue pasgena

Kou-Bo yacoB/popma

Paznea 1
1 | «®duznyecke OCHO-
Bbl MEXaHUKW»

duszuyecKkHe OCHOBbI MEXaHUKH. DJIEMEHTbI
KuHeMaTuku. Mogenun B MexaHuke. Cucrtema
otueta. TpaekTopusi, IyTh, BEKTOP IepeMellie-
Hus. CKOpOCTh. YCKOpPEHHE U €ro COCTaBIISIO-
mue. YIioBast CKOPOCTb U YIIIOBOE YCKOPEHHUE.

JlnHAMHKa MaTepHAJIbLHOH TOYKH M IOCTY-
NaTeJbHOI0 IBM)KeHUSI TBepAOro reJja. 3a-
koHbl HptoTona. Macca. Cuna. Buasl B3aumo-
neiictBuil. Cunibl B MexaHuke. Cuna TpeHwHs.
3aKOH BCEMHUPHOIO TAroTeHMs. Cuila TSKECTH.
Bec. HeBecomocTh. 3akoH COXpaHEHUS HM-
nyinbca. Llentp macc. PaGorta u sHeprus. DHep-
rusi, pabora, MomHoCcTh. KuHeTnyeckas u mo-
TEHLMaIbHAs DHEPrUM. 3aKOH COXPAHEHHUs
SHEpPruM.

MexaHnka TBepAOro rejaa. MoMeHT HHEPLIMH.
Kunernueckass sHeprus BpameHus. MOMEHT
CWJIbl. YpaBHEHUE IMHAMUKH BpallaTeIbHOIO
JBHKECHHS TBEPIOTO Tesma. MOMEHT ummysbca
U 3aKOH ero coxpaHenus. Jledopmanus TBep-
JIOTO Tena.

Mexann4deckue KoJie0aHusi M BOJIHBI. [ap-
MOHHMYECKHE KOJIEOAHUS U UX XapaKTEPUCTUKH.
MexaHHuecKue TapMOHUYECKHE KoJeOaHMs.
I'apmonnuecknit  ocummuratop. [IpyXKMHHBIN,
¢u3nyeckuif M MaTeMaTHMYECKH MasTHUKH.
CroxxeHue rapMOHUYECKUX KOJIeOaHUH OJTHOTO
HAIpaBJIEHUS U OJMHAKOBOM 4yacTOThl. Cioxe-
HUE B3aMMHO NEePHIEHAUKYISIPHBIX KOJIeOaHUH.

Paszgen 2
2 | «MonekynsapHas ¢u-
3UKa W TepMOJUHa-
MHKa»

MoJieky/IIpHO-KHHETHYECKAasd Teopusl Huje-
aJbHOro raza. OnbITHBIE 3aKOHBI HUJI€AJIbHOTO
raza. YpasHenue Kianelipona-Menneneesa.
OcHoBHOE YpaBHEHHE MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUM WJEAIbHBIX Ta30B. 3a-

o0ydeHus

2021- | 2023 2023
2023

g & g

24 ° | °F

2 2 1
2 2 1

2 2 1

2 2 1




HaumenoBanue pa3aeia

(TeMbl) U CHUNIINHBI

Kpartkoe conep:xanue pa3gena

Kou-Bo yacos/popma
o0yyeHus

KOH MakcBesuia Juisi pacnpeeleHUus: MOJICKYJ
UJEAThHOTO Ta3a IO CKOPOCTSIM W SHEPrusiM
TEIUIOBOTO JBMXeHHs. bapomerpuueckas dop-
Myna. Pacnpenenenne bonpiimana. OnbITHOE
000CHOBaHHE MOJIEKYJISIPHO-KUHETUYECKON
TEOPHH.

OCHOBBI TEPMOAMHAMMKH

Yucno creneHedl cBOOOABI MOJIEKYNbI. 3aKOH
PaBHOMEPHOTO PACHPEACIICHUS HDHEPruu IO
cTeneHsM cBoOoxabl Monekyn. [lepBoe Hauano
TepMoauHaMHUKU. PaboTa ra3a nmpu M3MCHCHHH
ero oobema. TermnoemkocTb. IIpumenenue mep-
BOr'0 Hayaja TEPMOJMHAMUKH K H30IPOLIECCAM.
Annabatuyeckuid  mporecc.  I[lomuTpomHsIid
npouecc. Kpyropoit mponecc(muki). O6paru-
MbIE€ ¥ HEOOpAaTHMBIC TTPOLIECCHI. DHTPOIHS, €€
CTaTUCTUYECKOE TOJKOBAHUE U CBA3b C TEPMO-
JIMHAMUYECKOW BEpOSITHOCTHIO. BTOpOoe Havaso
TEpMOJIMHAMUKHU. TemIoBble ABUTATEIN U XO-
nonnblie MauHbl. [ukn Kapuo u ero KII ansa
WJieaIbHOTO Ta3a.

Paznen 3
«IIEKTPUIECTBO
MarHeTu3M»

n

DJIEKTPOCTATHKA. 3aKOH COXPAHEHUS DJIEK-
Tpuueckoro 3apsaa. 3akoH Kymona. Dnektpo-
cTaThuyeckoe rnose. HampsykeHHOCTh 3IIeKTpo-
cratuueckoro noss. IlpuHnun cynepro3unuun
aneKTpocTatnyeckux mnosieu. Ilome numoss.
[ToreHnnan  3I€KTPOCTaTUYECKOIO  IOJIA.
HanpspkeHHOCTh  Kak TpaJiMeHT NOTEHLUala.
OKBUINIOTEHLUATbHBIE MOBEPXHOCTU. DIIEKTPO-
CTaTH4YeCKass €MKOCTb YEIMHEHHOIO IpPOBOJ-
Huka. KoHaeHcaTopel. DHEpPrusi CUCTEMBI 3aps-
JI0B, YEIMHEHHOT'O ITPOBOJAHMKA U KOH/IEHCATO-
pa. DHeprus syekTpocratuyeckoro mosns. Ilo-
CTOSIHHBIM DJIEKTPUYECKUN TOK. OJEKTpuye-
CKHH TOK, CHJIa U IUIOTHOCTHh TOKa. CTOpOHHUE
CUJIBL. DJIEKTPO/IBIIKYILAs CUJIa U HAIIPSLKEHHUE.
3akoH Owma. ConpoTuBIEHUE NPOBOJHUKOB.
Pabota u MmomHocTh Toka. 3akoH JIxoyns-
Jlenna. 3akon Oma 111 HEOTHOPOIHOTO y4acT-
ka 1enu. [IpaBuna Kupxroda mis pa3BerBieH-
HBIX IIETIEH.

MarauTtHoe noJje. MarauTHoe moJjie U ero xa-
pakTepuctuku. 3akoH buo-Casapa-Jlamnaca.
3akoH Ammepa. B3aumoneiicTBue mnapamiensb-
HBIX TOKOB. J[leiicTBME MAarHMTHOTO IIOJII Ha

2021- 2023 2023
2023
g & g
- 3
2 2 1
4 4 3
2 2 1




HaunmenoBanmue pasagena
(TeMbl) U CHUNIINHBI

Kpartkoe conep:xanue pa3gena

Kou-Bo yacos/popma

o0yyeHus

2021-

2023

2023 2023

OYHO-

3a0vYHas
OYHadA
3a04YHas

JBWKYIIHUN 3apsl. J(BuKEeHHE 3apsSKEHHBIX Ya-
CTUIl B MAarHUTHOM TMOJIe. DJIEKTPOMarHuTHast
nHAYKIUA. IIOTOK BEKTOpa MarHMTHOW MHIYK-
uuu. SIBIEeHHUE SJIEKTPOMATHUTHON HHIAYKIIHH.
3akon ®apajies U ero BBIBOJIbI M3 3aKOHA CO-
XpaHeHHs dHepruu. BpaileHwe paMKu B mar-
HutHoM Tmosie. Buxpesbie Toku (Toxku Dyko).
NupyktuBHOCTE  KOHTYpa. CaMOMHIYKIUS.
Bzaumnass ~ wHayknus.  Tparcdopmatopsl.
OHEprusi MarHuTHOT'O MOJIS.

Pa3zgea 4 «Onruka u
aToMHas (hU3HKa»

BoanoBasi ontuka. Wuatepdepenmus ce-
ta.Metoasl HabmoIeHus1 nHTepdEepeHITNH CBe-
ta. MaTepdepeHus cBeta B TOHKHX IICHKAX.
[Ipumenenue wuntepdepeniun. Judpakuus
ceera. JludpakumnonHnas pemerka. Paccesnue
ceera. ®opmyna Bynbda-bparros. Ectecten-
HBIM U TOJIIpU30BaHHbBIN CBET. 3akoH Maitoca.
[Tonstpounwl. Qucnepcust ceera. llornomenue
cBera. 3akoH byrepa. DiiemeHTbl (PuU3UKHU
AaTOMHOIO SIAPA M 3JE€MEHTAPHBIX YACTHIL.
Pa3mep, cocraB u 3apsa aroMHoro sigpa. Mac-
coBoe M 3apsmgoBoe umcino. JlepekT maccel u
SHEprus CBA3M sapa. AnepHeie cuibl. Moaenu
anpa. PaqnoakTuBHOE M3Iy4€HHE U €r0 BUIBI.
3aKOoH paJAMoOaKTUBHOTrO pacnaga. [IpaBuio
cMelleHus. Anepueie peakuuu. lenenue saep.
Snepnas oHepreruka. TepmosiaepHblE peak-
00048

HUTOIO

18

18 10

3.3 Conmepkanre 3aHATHIA JTAOOPATOPHOTO THIA MO JUCHUIUIHNHE «DHU3NKa», CTPYKTYpHUPO-
BaHHOE TI0 Pa3JieiaM C YKa3aHHUEM OTBEJICHHOIO Ha HUX KOJIMYECTBA aKaJIeMUYCCKUX YaCOB U BUJIOB

3aHATHIA.
Buja Texyuiero koH- Kou-Bo uacos/
TpoJIst ¢opma o0yueHust
2021- 2023 2023
HaumenoBanme pazie- Ne y Ha3BaHHe CEeMHHAPOB / MPaKTHYe- 2023
Ne | ;1a (Tembl) ACHUIIN- CKHUX 3aHATHI / 1aGopaTOpPHBIX padoT /
HBI KOJLIOKBHYMOB. 0. & = &
S = < =
E T = g
s> g ) ]
(a2} o
Paznen 1 3anstue Ne 1 Jomyck k 1abo-
«PuznyecKue OrnpesieieHre MOMEHTAa HWHEP- | paTOpHOU pado-
1 | OCHOBEI [IUKX TEJla JUHAMHUYECKHUM ME- T€ 4 4 2
MEXaHUKW» TonoM. Memoo padom 6 ma-
JIbIX 2pYynnax.




Buj1 TeKy1iero Kou- Ko1-Bo uacos/
TpoJIst dhopma o0yuenns
2021- 2023 2023
HaumenoBanme pasge- | Ne u Ha3BaHHe CEMHHAPOB / MPaKTUH4e- 2023
Ne | ;a (Tembl) AUCHMIIIH- CKMX 3aHSITHIi / 1a00paTOPHBIX padoT /
HbI KOJLJIOKBUYMOB. L g = =
S = s =
E 5 = 5
Z o = )
3 =] <
9 (-2}
3anstue Ne 2 Homyck k nmabo-
OmnpeneneHre yCKOpEeHUsi CBO- | paTOpHOU pado-
O00IHOrO MajgeHUsi MpU IMOMO- TE A A )
1 MaTeMaTUYECKOTO MasTHH-
ka. Memoo pabom e manvix
2pynnax.
Pasznen 2 3ansatue Ne 3 Jomyck k nabo-
«Monexkynsapnas Ormpezenenne ynenpHON TEM- | paTOpHOU pado-
(Qus¥ka M TEPMO- | TOEMKOCTH TBEPAOrO Teja H TE 4 4 5
2 | IMHAMHKa» U3MCHCHMS DHTPOIMM M30JIM-
poBaHHOUW cucTemMbl. Memoo
padom ¢ mManvix 2pynnax.
3ansatue Ne 4 Jomyck x mabo-
OrnpenenieHne CONMPOTUBIICHUS paTopHoii pa6o-
U YIEIbHOTO CONPOTUBICHUS A A 1
MOCTHUKOM YHUTCTOHA. e
Memoo pabom 6 manvix
2pynnax.
Pasten 3 3anstue Ne 5 Jomyck x mabo-
3 | Onextpuuectso 1 Ornpenenenue VKOB(i)(l)I/IU;I/IeHTa paTopHoii pabo-
MATHETH3M» MOJIE3HOTO JIEHCTBUSI TpaHC- e A A 1
dbopmaropa u kodhduIeHTa
Tpanchpopmauuu. Memoo pa-
Oom 6 manvlx cpynnax.
3anstue Ne 6 Homyck k mabo-
[IpoBepka 3akona Owma s paTopHoii pabo- s A )
LeNu NEePEMEHHOro Toka. Me-
T
Mmoo padom 6 MablX CPYnNax. ©
b A 3anstue Ne 7 Homyck k mabo-
asacin O
MpeesieHue JIJTUHBI BOJIHBI U .
«OnTuka u pell g paTopHoOii pabo-
aTOMHast (u3uKa OHEPIruM KBaHTa H3JIyYCHHUS 4 4 1
»
rasoBoro nasepa JI[-75. Me- | ™©
moo pabom 8 manvlx 2pPynnax.
3anstue Ne 8 Homyck k mabo-
4 OmnpeneneHre KOHUEHTPALMKU paTopHoii pabo-
HEU3BECTHOTO pacTBOpa IMpHU 4 4 1
moMom  (hOTOIIIEKTPOKOIIO- | *©
pumerpa. Memoo pabom e
MaIblX Zpynnax.
3anstue Ne 9 YcTHbI onpoc 4 4 )
Urtorosoe 3ansitue
Hroro 36 36 14




3.4 ConmepkaHre CaMOCTOSITEIIBHON PabOThl OOYYaIOMIUXCS TIO TUCIHUILIMHE, CTPYKTYpHUPO-
BaHHOE 110 pa3JieiaM C YKa3aHHWEM OTBEICHHOIO Ha HUX KOJIMYECTBA aKaJIeMUYECKUX YaCOB U BHUJIOB
CaMOCTOSITENTbHON PabOTHI:

KoJ-Bo yacos /
¢opma o0yuenust
2021- | 2023 2023
HaumenoBanue pa3- 2023
Ne JeJia Bua camocTosiTe/IbHOI padoThI
(TeMbI) TUCHUIIHHBI g 5
¢ F| 8 Z
Z o | E )
g 8| % 3
Pazgen 1 «®usmuue- | 3akpermienue npoiieHHoro marepuana. [loaroroska
CKHE OCHOBBI MeXa- | K JlabopaTopHbIM paboTam. BrinonHeHne qoManHero 23 23 28
HUKID) 3a7aHus.
Pazgen 2 «Moneky- | 3akpemieHue npoiiieHHoro marepuana. Iloaroroska
nspHas  ¢u3MKa W | K JabopaTopHBIM paboTaM. BeimoiHeHne JOMaIIHero 23 23 30
TEPMOJIUHAMUKANY 3a7aHus.
Paznen 3 3akperuieHue nponaeHHoro matepuana. [logroroska
«DIIeKTPUYECTBO U | K JJabopaTOpHBIM paboTam. BrinonHeHne qomairHero 22 22 30
MarHETU3M» 3aJaHHUS.
Paznen 4 3akperuieHue npoieHHoro marepuana. [logroroska
«OnTHKa ¥ aTOMHas | K JJaOOpaTopHBIM paboTam. BeimonHenue gomamsero | 20,7 20,7 30,7
buznka» 3a7aHus.
KoHTakTHBIE Yachl HAa MPOMEXKYTOUHYIO ATTECTALIHIO 1,3 1,3 1,3
Uroro 90 90 120

4. IEPEYEHb YYEBHO-METOJIUYECKOTI'O OBECIIEYUEHUSA OJ51
CAMOCTOSITEJBHOM PABOTBI OBYYAIOIIUXCS MO JIJUCIUTIIMHE
CamocrosiTenpHast paboTa 00yqaronuxcs Mo JUCHUTIIIMHE 00eCIIeunBaeTCs:

Ne paznena nuc-
IHUIJINHBI. Bug
CaAaMOCTOSITE]Ib-

HanmenoBanue
yueOHO-MeTOANYEeCKUX MAaTepHaIoB

KoanuecTBo B 0M0-
JHOTEKe / CChLIKA

) Ha ObC
HOM padoThI
Pasnen 1 «®usu- |1) ®usuka. Mexanuka U MojekyisipHas ¢usnka : mero-|https://e.lanbook.co
YeCKHe OCHOBBI  |audeckue ykaszanws / coctaButenu E. I'. banenko, A. T'.m/book/148578
MEXaHHUKN Moxpuesuu. — Ilepcuanosckuii : Jlonckoit 'AY, 2020.
— 40 c. — TekcT : neKTpoHHblH // JIaHb : 3IEKTPOHHO-
OoubIMoTeYHast cucTema. — URL:

https://e.lanbook.com/book/148578 (mara oOpareHus:
26.05.2023). — Pexwum mocTyma: it aBTOPHU3. MOJIb30Ba-
TEJICH.

2) NBanos, 1. B. CoopHuK 33734 M0 Kypcy OCHOBBI (u-
3UKH ¥ Omodu3uku : yuyeOHoe mocobue / M. B. MBaHoB.
— 2-e m31., uctip. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 27ek-
TpOHHBIN // JlaHb : 371eKTpOHHO-OMONIMOTEYHAs cUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mata oGpa-
menus: 26.05.2023). — Pexum goctyma: sl aBTOPH3.
M0JIb30BATEIICH.

https://e.lanbook.co

m/book/210920

3) ®usuka : METOIMYECKUE YKA3aHUs U 3aIaHUsl I KOH-
TpoJsibHOM paboTsl / coct.: E.I'. Banenko, B.B. Manaxko. —

http://ebs.rgazu.ru/in




Ne paznena nuc-

IUIIIMHBI. Bug

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4€eOHO-MeTOAUYEeCKUX MATEPHUAJIOB

KoanuecTBO B 0M0-
JHOTEKeE / CCHLLIKA
Ha ObC

[lepcuanoBckuit  : Jonl'AY, 2015. 61 c.
http://ebs.rgazu.ru/index.php?g=node/4742 (mara oGpa-
menust: 26.05.2023). — TeKCT : 2IeKTPOHHBI.

dex.php?g=node/474
2

4) buodusuka: METOAMYECKHE YKa3aHUS U 3aaHus IS
KOHTpOJIbHOU paboTel / cocT.: E.I'. banenko, B.B. Mana-
ko. — Ilepcuanosckuit : Jonl’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara obGpa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

http://ebs.rgazu.ru/in
dex.php?g=node/473
5

5) Ueanos, U. B. OcHoBbI (husuku U OHOPHU3HMKH : ydeO-
Hoe nocoowue / 1. B. IBaHOB. — 2-¢ 3., UCHp., JI0I. —
Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : amekTpoHHbIH // JlaHb : 37eK-
TPOHHO-OMOMMOTEeYHAsS cucTema. URL:
https://e.lanbook.com/book/210917 (mata oOpaieHus:
26.05.2023). — Pexxum joctyma: Uit aBTOPU3. MOJIb30Ba-
TEJICH.

https://e.lanbook.co
m/book/210917

6) OrmpeneneHre MOMEHTa WHEPLUU TBEPAOTO Teja -
HAMUYECKHUM METOJIOM : MeTtoandeckue ykazanus / E.T.
banenko, T.}O. TapycoBa. — IlepcuanoBckuii : Jlon['AY,
2014. — 22 c. - http://ebs.rgazu.ru/index.php?q=node/4741

(mata oopamenus: 26.05.2023). — TeKcT : 3JeKTPOHHBIHA.

http://ebs.rgazu.ru/in
dex.php?g=node/474
1

7) Omnpenenenune yckopeHne cBOOOTHOTO MaJEHUs C TO-
MOIIbI0 MATEMaTHUECKOTO MasiTHUKA: METOJINYECKHE yKa-
3anus / E.I'. banenko, T.FO. TapycoBa. — Ilepcuanos-
CKUU Houl"'AY, 2014. 20 c.
http://ebs.rgazu.ru/index.php?g=node/4603 (mata oO6pa-
mernsi: 26.05.2023). — TekcT : AIeKTPOHHBIH.

http://ebs.rgazu.ru/in

_|dex.php?g=node/460

3

8) 3amaHus UIsI TECTOBOTO KOHTPOJISI ayIUTOPHOU H Ca-
MOCTOSITEIbHOI pabOThI CTYJJEHTOB Ha MPAKTUYECKUX 3a-
HATUAX 10 Kypcy QU3UKU : yueOHO-METOINYECKOE MOCO-
6ue / cocraButens E.I'. banenko.. — IlepcuanoBckuii :
Houckoit 'AY, [6. r.]. — Yacte 1 — 2016. — 50 ¢. —
http://ebs.rgazu.ru/index.php?g=node/4861 (mara oOpa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

http://ebs.rgazu.ru/in
dex.php?g=node/486
1

Pasnen 2 «Moie-
KyJsipHas (pu3Hka
Y TepMOJIMHAMHU-

Kay»

NBanos, M. B. COopHHUK 3a7a4 1O KypCy OCHOBBI
¢busuku 1 Onogusuku : yuebHoe nocodbue / 1. B. IBaHos.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 ¢. — ISBN 978-5-8114-1349-2. — Tekcr : 3JeK-
TPOHHBIH // JlaHb : 37MEeKTPOHHO-OMONIHMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/210920 (mara o6pa-
menus: 26.05.2023). — PexuM nocTtyna: Ajis aBTOPH3.
10JIb30BATEIEH.

https://e.lanbook.co
m/book/210920

®u3uka : METOOUYECKHE YKa3aHWsI U 3aJaHusl A KOH-
TposbHOM paboTsl / coct.: E.I'. banenko, B.B. Manako.
[lepcuanoBckuii Houl'AY, 2015. 61 c -
http://ebs.rgazu.ru/index.php?g=node/4742 (mara oOGpa-
menust: 26.05.2023). — TeKCT : 2IeKTPOHHBI.

http://ebs.rgazu.ru/in

~|dex.php?q=node/474

2

buodusuka: meroguueckue yKazaHWS U 3aJaHUs IS

http://ebs.rgazu.ru/in
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http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735

Ne paznena nuc-

IUIIIMHBI. Bug

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4€eOHO-MeTOAUYEeCKUX MATEPHUAJIOB

KoanuecTBO B 0M0-
JHOTEKeE / CCHLLIKA
Ha ObC

KOHTpoOJIbHOU paboTel / cocT.: E.I'. banenko, B.B. Mana-
ko. — Ilepcuanosckuit : JonI’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara obGpa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

dex.php?0=node/473
5

Paznen 3
«DJIEKTPUYECTBO
U MarHeTU3M»

1) I'pabosckuii, P. . Kypc ¢usuku / P. U. I'paboBckwii.
— U3n. 4-e, nepepab. — Mocksa : Beiciias mikona, 1974. —
552 c¢. : w1 — Pexum pgocryma: Mo TMOAINUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494
670 (mara obpamenus: 26.05.2023). — TekcT : 31I€KTPOH-
HBIH.

http://biblioclub.ru/in
dex.php?page=book
red&id=494670

2) Neanos, 1. B. CoopHHK 3a/1a4 110 KypCy OCHOBBI (hu-
3UKH ¥ Omodu3uku : yuyeOHoe mocobue / M. B. MBaHOB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022, —
128 c. — ISBN 978-5-8114-1349-2. — TekcT : 37€k-
TPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/210920 (mata o6pa-
menust: 26.05.2023). — Pexxum nmoctyma: st aBTOPH3.
110JIb30BaTENEH.

https://e.lanbook.co
m/book/210920

3) dusuka: MeToAUYECKHUE YKa3aHUs U 3aJaHusl Uil KOH-
TposibHOU paboThl / cocT.: E.I'. banenko, B.B. Manako.
[lepcuanosckuit : Joul'AY, 2015. 61 c.
http://ebs.rgazu.ru/index.php?q=node/4742 (mata o0pa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

http://ebs.rgazu.ru/in

~|dex.php?g=node/474

2

4) buoduzuka: METOAMYECKHE YKa3aHUS U 3aJaHus s
KOHTpOJIbHOM pabotel / coct.: E.I'. banenko, B.B. Mana-
ko. — Ilepcuanosckuit : Jlou’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mata oGpa-
mernsi: 26.05.2023). — TekcT : AIeKTPOHHBIH.

http://ebs.rgazu.ru/in
dex.php?0=node/473
5

5) UBanos, U. B. OcHoBbI (u3uku u Ouodusuku : y4ueod-
Hoe nocobwue / 1. B. IBaHOB. — 2-¢ 3., ucnp., JI0I. —
Canxkr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : anmekTpoHHsbIit / Jlanb : smek-
TPOHHO-OMOMHOTEeYHAs cucTema. URL:
https://e.lanbook.com/book/210917 (mata oOparieHwus:
26.05.2023). — Pexum ocTyma: i aBTOpHU3. MOJIb30Ba-
TEJICH.

https://e.lanbook.co
m/book/210917

Pasnen 4
«OnTUuKa U aToM-
Has pu3HKay

1) I'pabosckuii, P. Y. Kypc ¢usuku / P. U. I'paboBckuii.
— U3n. 4-e, nepepab. — Mocksa : Beiciias mkona, 1974, —
552 c¢. : wa. — Pexum pgoctyma: mo MOJNHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494
670 (mara obparmenus: 26.05.2023). — TekcT : 37IeKTPOH-
HBII.

http://biblioclub.ru/in
dex.php?page=book
red&id=494670

2) UBanos, 1. B. CoopHUK 3a/1a4 10 KypCy OCHOBBI (hu-
3UKU U Onodusuku : yuyebHoe nocobue / V. B. VBaHoB.
— 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c. — ISBN 978-5-8114-1349-2. — Tekcr : 37ek-

TpOHHBIH // JlaHb : 3EKTPOHHO-OMOIMOTEYHAsI CHCTEMA.

https://e.lanbook.co
m/book/210920
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http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
http://biblioclub.ru/index.php?page=book_red&id=494670
http://biblioclub.ru/index.php?page=book_red&id=494670
http://biblioclub.ru/index.php?page=book_red&id=494670
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
http://biblioclub.ru/index.php?page=book_red&id=494670
http://biblioclub.ru/index.php?page=book_red&id=494670
http://biblioclub.ru/index.php?page=book_red&id=494670
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210920

Ne paznena nuc-

IUIIIMHBI. Bug

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4€eOHO-MeTOAUYEeCKUX MATEPHUAJIOB

KoanuecTBO B 0M0-
JHOTEKeE / CCHLLIKA
Ha ObC

— URL: https://e.lanbook.com/book/210920 (mara oOpa-
menust: 26.05.2023). — Pexxum poctyma: st aBTOPH3.
10JIb30BATEJEH.

3) dusuka: METOAUYECKUE YKAa3aHUs U 3aJaHusl Ul KOH-
TposibHOU paboTsl / cocT.: E.I'. banenko, B.B. Manako.
IlepcuanoBckuit : Joul'AY, 2015. 61 c -
http://ebs.rgazu.ru/index.php?g=node/4742 (mara obGpa-
meHust: 26.05.2023). — TekcT : 3J1eKTPOHHBII.

~|dex.php?q=node/474

http://ebs.rgazu.ru/in

2

4) buoduszuka: METOAMYECKUE YKA3aHUSA U 3aJaHUS IS
KOHTpOJBHOU pabotsl / coct.: E.I'. banenko, B.B. Mana-
ko. — Ilepcuanosckuii : Jloul’'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara oGpa-
menust: 26.05.2023). — TeKCT : 2IeKTPOHHBII.

http://ebs.rgazu.ru/in
dex.php?g=node/473
5

5) Uanos, U. B. OcHoBbl (usuku u Onopusuku : y4eo-
Hoe nocobue / 1. B. IBaHOB. — 2-¢ 3., ucmp., JA0I. —
Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — TekcT : anexkTpoHHbIN // JlaHb : 31ek-
TPOHHO-OMOIMOTEUHAS cucrema. URL:
https://e.lanbook.com/book/210917 (mata oOpareHus:
26.05.2023). — Pexum jocTyma: Juist aBTOpHU3. MOJIb30Ba-
TEJICH.

https://e.lanbook.co
m/book/210917

6) 3agaHus 11 TECTOBOTO KOHTPOJS ayIUTOPHOU M ca-
MOCTOSITEIbHOI pabOThI CTYJJIEHTOB Ha MPAaKTUUYECKUX 3a-
HATUAX 1O Kypcy QU3UKU : yueOHO-METOINYECKOE MOCO-
6ue / cocraButens E.I'. banenko.. — IlepcuanoBckuii :
Houckoit 'AY, [6. r.]. — Yacte 1 — 2016. — 50 ¢. —
http://ebs.rgazu.ru/index.php?g=node/4861 (mara oOpa-
menust: 26.05.2023). — TekcT : 3JeKTPOHHBII.

http://ebs.rgazu.ru/in
dex.php?g=node/486
1
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http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210917

5 OLIEHOYHBIE MATEPHAJIBI IS TPOBEAEHUSA ITIPOMEXYTOYHON

ATTECTALIUA

5.1 IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uX (JOpMUPOBAHUS B Mpolecce

0CBOEHNsI 00pa30BaTeJIbHOI NMPOrpaMMbl

Kox kom- B pe3yabTare n3yueHusi y4eOHOH JUCHUILUINHBI 00y4alomuecsi 10JKHbI:
meTeHnun / Conepmanue HaumeHoBaHue
Anpukarop | oo CTCHIHE HHAUKATOpA 10- | >ramn l sran 111 3Ttan
JTOCTHIKe- CTUKEHUA KOM- HaBbBIK " (]/L]]]/I) OIIBIT
HHUsl KOoMIIe- (1 ee actir) NneTeHI STETT VAT JeATEJIbHOCTH
TEHINH
CriocobeH mpume- | 3HAeT OCHOBBI | OCHOBHbIE€ TOHATHUS, (PU3HYE- | UCIIOIb30BATh OCHOBHBIE | BIIaJIETh METOAAMM 3KC-
HATh €CTECTBEHHO- | MATEeMaTUKU, (U- | CKHE SBICHUS, OCHOBHBIC 3aKO- | MpUEMbl 00pabOTKU JKCHepHU- | NEPUMEHTAIBHOIO HCClie-
Hay4YHbI€ W 9KOHO- | 3UKH, BBIYMCIH- | HBl U MOJEIIM MEXAaHUKH, JJE€K- | MCHTAJIbHBIX TaHHBIX; pelIaTh | JoBaHui B (usuke (Tuia-
MUYECKHE 3HaHUS | TEJIbHOM TEXHUKH | TPMUYECTBA M MAarHeTu3Ma, KO- | TUIIOBBIE 3aJauyd 110 OCHOB- | HUPOBaHUE, IOCTAHOBKA U
OIK-1 /| mpwm pELICHUH | U TPOTPaMMHUPO- | TeOaHUl W BOJH, KBAHTOBOH | HBIM pazzenam (pU3HUKH. 00paboTKka 3KCIepUMEeH-
OIlK-1.1 npodeCCHOHAIIb- BaHMS (bU3UKH, CTATUCTUYECKON u- Ta); HCIIOJIb30BAaHHUS OC-
HBIX 3a/1a4 B oOia- 3UKH U TEPMOJIUHAMUKU. HOBHBIX obmmeduznye-
CTH TOBapOBEIECHUS CKHMX 3aKOHOB W IPHUHLHU-
MOB B BAXHEWIIHUX IpaK-
TUYECKUX MPHIIOKEHHUSX.
CnocoOeH mnpume- | ymeer pemars | TpaHULbl WX [PUMEHUMOCTH, | OOBSICHUTh OCHOBHbIE HAOJIO- | IPUMEHEHUSI  OCHOBHBIX
HATb €CTECTBEHHO- | CTaHJApTHBIE IIPUMEHEHUE 3aKOHOB B BaX- | Ja€Mble NPUPOAHBIE U TEXHO- | METOAOB busuko-
Hay4yHbl€ M JKOHO- | MPOPECCUOHANb- | HEWIIMX MPAaKTUYECKUX MPHIJIO- | TeHHBIE ABJIEHUS U AP(EKTHI C | MAaTEMAaTUYECKOr0 aHaJu-
MHUYECKHE 3HAHUS | Hble 3a7auyd  C | )KeHUSAX; Ha3HAue€HUEe W TMPUH- | MO3UIMHA (yHIAMEHTAJIbHBIX | 32 JUId pELICHUs ecTe-
npu pElIeHnH | TPUMEHEHUEM LUIbl  JAEWCTBUS BaXHEHIINX | (PU3MUECKUX B3alMOJICi- | CTBEHHOHAYYHBIX  3ajauy;
ONK-1  / npogeccuoHa b- €CTECTBEHHOHA- ¢u3nveckux npruOopoB. CTBUI; UCTOJIKOBBIBATH CMBICII | TPAaBMWJIBHOM  DKCILTyaTa-
OINK-1.2 HBIX 33/1a4 B 00Ja- | y4HBIX U DKOHO- (u3MUeCKUX BEJIWYMH U TO- | LMW OCHOBHBIX MpPHOOPOB

CTHU TOBApPOBCACHUA

MHYECKUX 3HAaHUMN

HATHH, 3allMCHIBaTh YypaBHE-
HUSA U1 (DU3HYECKHUX BEJH-
il B cucteMe CU

U 00OpyJOBaHHUS COBpE-
MeHHOW (u3nueckoil Ia-
Oopatopuu; HUCIOIb30Ba-
HUS METOJOB (PU3MUECKO-
ro MOJEIUPOBAHHS Ha
IIPAKTHUKE
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OIIK-1
OIIK-1.3

/

CnocobeH mpume-
HATh E€CTECTBEHHO-
HAyYHbIE U JKOHO-
MUYECKHE 3HAHUS
npu peleHnH
npodeccuoHab-

HBIX 3aj7a4 B o0Jia-
CTH TOBapOBEICHUS

BJIaJIcCT HaBBIKA-
MU pelieHus
podeCCHOoHAITb-
HBIX 3a7a4 B 00-
JacTd TOBapoBe-
JCHUS

OCHOBHBIC (DU3NYECCKHE BEIU-
9uHBl U (U3HYECKUE KOHCTaH-
TBI, WX ONPEACICHHUE, CMBICI,
CHOCOOBI W €IMHUIIBI UX H3ME-
penus; ¢yHIaMeHTalIbHBIE (H-
3WYECKHE OIBITHl U UX POJIb B
Pa3BUTHH HAYKH.

paborarb ¢ TmpuboOpaMu U
000pyIOBaHUEM  COBPEMCH-
HOM (u3nueckor Jsaboparo-
pPHH; HCIIOJIB30BATh METO/IBI
¢buznyeckoro u  (HU3UKO-
XUMHYECKOTO.

MOJIyYUTh OIBIT MPOBE/E-
HUSl QUBNYECKUX H3Mepe-
HUN ¥ OBJaJETh Hayalb-
HBIMH HaBBIKAMH TIPOBE-
JNEHUS] AKCIEepHUMEHTAb-
HBIX HAaY4YHBIX HCCIEI0-
BaHUN (C HCIOJIL30BaHU-
€M COBPEMEHHBIX H3Me-
PUTENBHBIX MPUOOPOB U
Hay4JHOU ammapaTypsl), a
TakKe MeToJamMu o0pa-
OOTKHU pe3yJbTaTOB U3MeE-
peHuii; HayuuTbcsa -
(EKTUBHOMY  HCIOJIB30-
BaHUIO TOJyYEHHBIX 3Ha-
HUI M HaBBIKOB U Tpa-
MOTHOMY  MPHUMEHEHHUIO
MX B CBOEH MPaKTHYECKOU
NeSATETLHOCTH.

5.2 Onucanue nokasarejieii u KPpUTEPHUEB OLICHUBAHUS KOMIIETEHIIMH Ha PA3JTHYHBIX 3Talax ux Q)OPMHpOBaHHﬂ, ONNMCAaHMUE IIKAJ OLlCHUBa-

HHUA

5.2.1 OnucaHue MKAaJIbl OLleHUBAHUS C(POPMUPOBAHHOCTH KOMIIeTeH Mt
KomrmeTeHIiy Ha pa3IMgHbIX dTanax ux (OPMHUPOBAHUS OLIEHUBAIOTCS IIKAJION: «OTIMYHOY, «XOPOIIO», «yJOBIETBOPUTEIHLHOY, «HEYJOBIETBO-
pUTETHHO» B (hOpME IK3aMEeHa.

5.2.2 Onucanue noka3areJieii M KpuTepHeB OLlEeHUBAHUS KOMIIeTEHIMI HA Pa3JMYHbIX 3Tanax ux GopMUpoOBaAHUA
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| 3Tan

3HaTh OCHOBHBIC IIOHATHA,

®parMeHTApHBbIE
OCHOBHBIC TOHSTHS, (U3H-

SHAHUA

HemnoyHble 3HAHUSA OCHOB-
HBIC TIOHATHA, (1)I/I3I/ILI€CKI/IC

CdopmupoBaHHbIe, HO coaep-
JKalue OTAeJIbHbIEe NPo0ebl

CdopmupoBanHbie U CcH-
cTeMaTHYecKHe

SHAHUA
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buznyeckue sIBICHUS, OC-
HOBHBIE 3aKOHBI U MOJIETTN
MEXaHUKH, SJIEKTPUUYECTBA U
Mar"HeTusma, KojieOaHui u
BOJIH, KBAHTOBOM (pU3MKH,
CTaTUCTHUYECKON (DU3HUKU U
tepmoanHamuku. (OIIK-

YECKUE SIBJICHUS, OCHOBHBIC
3aKOHBI U MOJICII MEXaHH-
KM, DJICKTpHYECTBAa M Mar-
HeTH3Ma, Kojiebanuii u
BOJIH, KBaHTOBOH (H3HKH,
CTATUCTUYCCKON (DM3UKH H
tepmoauHamMuku. / OTeyT-

SIBJICHUS, OCHOBHBIC 3aKO-
Hbl M MOJICIM MEXaHHUKH,
JJNIEKTpUYECTBA M MarHe-
TH3Ma, KOJCOaHUI U BOJIH,
KBAaHTOBOW (DU3HKH, CTATH-
CTHUYeCKOW (pu3uKu U Tep-
MOJIUHAMHUKH.

3HAHHSI OCHOBHBIC TIOHSTHS,
dbusnuecKkue SBICHUS, OCHOB-
HbIC 3aKOHBl U MOJCIH MeXa-
HUKH, DJICKTPUYECTBA U MarHe-
TU3Ma, KoJeOaHWii ¥ BOJIH,
KBaHTOBON (DU3MKH, CTATUCTH-
YeCKON (M3MKH M TEPMOJIMHA-

OCHOBHBIC TOHSTHUS, (QHU3H-
YECKHUE SIBJICHHS, OCHOBHBIE
3aKOHBI U MOJICIA MEXaHU-
KM, DJIEKTPUYECTBA M Mar-
HETH3Ma, KoJleOaHWid U
BOJIH, KBaHTOBOU (DH3HKH,
CTaTUCTHYECKOW (U3UKU H

1/0OIIK-1.1) CTBHE 3HAHMI MUKHU. TEPMOJMHAMUKH.

Il aTan ®parmedTapHoe  ymMenue|B umenom ycnemHoe, Ho He| B meom ycneuniHoe, Ho coaep-| YcneumHoe U cucreMaTuye-
Ymerb ucnonb30BaTh OC- HCIIOJIB30BAaTh  OCHOBHBIC | CHCTEMATHYECKOe YMeHHe kallee OTAe/IbHbIe MPo0desibl | CKOe YMEHHE HCIIOIb30BaTh
HOBHBIC TIPUEMBbI 00pa0OTKH |TIpUEMBbI 00pAaOOTKH DKCIIe- | UCIIOIb30BaTh  OCHOBHBIC|YMEHHME HCII0JIb30BaTh OCHOB-|OCHOBHBIE TIPHEMBI 00pa-
OKCIIEPUMEHTANIbHBIX JIaH-  |PUMEHTAJIBHBIX  JIAHHBIX; |IPUEMbl 00PaOOTKHU IKCIIe- |HbIE MPUEMBbI OOpPabOTKH 3KC-|OOTKU IKCIIEPUMEHTATBHBIX
HBIX; peIIaTh TUIIOBbBIC 3a/1a- |pEIIaTh TUIOBBIC 3a/1a4U 10 | pPUMEHTAJIbHBIX  JIAHHBIX; | IEPUMEHTATIbHBIX JAHHBIX; | JAHHBIX; pelIaTh THUIIOBBIC

YH 11O OCHOBHBIM pa3aciiaM

OCHOBHBIM pazjienam (Qpu3u-

peiuiatb THUIIOBBIC 3aJda4dH

peiuiatb THIIOBBIC 3aaa4M 110

3ala4yi 110 OCHOBHBIM pas-

bu3uky. kd. / OTcyTCTBHE YMEHH |10 OCHOBHBIM  pa3jieiiaM | OCHOBHBIM pasjesiaM (GU3UKH. |AeiaM (QHU3HKH.
(OIIK-1/0IK-1.1) bu3HKH.
Il 5Tan ®dparmenrapHoe npuMeHe-| B meiom ycnemmsoe, Ho He| B mesiom ycneniHoe, HO CONpo-| YclenHoe W cHCTeMAaTHYe-

Biajners HaBbIKAMH BIIa-
JIeTb METOAaMHU HKCIEepH-
MEHTaJIBHOTO HCCIIECIOBAHUS
B (u3uKe (MIIaHUPOBAHUE,
NOCTaHOBKa U 00paldoTKa
9KCHEPUMEHTA); HUCIIOJIB30-
BaHUsl OCHOBHBIX 0011e(u-
3MYECKUX 3aKOHOB U MPHUH-
IIUTIOB B BAKHEHIIINX TTPaK-

HHE HABBIKOB BJIQJICTh Me-
TOJAAMU  DKCIEPUMEHTaNb-
HOTO HCClefoBaHus B (u-
3uKe (TJIaHUpPOBAHHE, TIO-
CTaHOBKAa U 00pabOTKa dKC-
MEePUMEHTa); HCIOJIb30Ba-
HUSI OCHOBHBIX 00ImIehU3H-
YeCKUX 3aKOHOB U MPHUHIIH-
OB B BAXHECHUIITUX MPAKTH-

CHCTEMATHYECKOEe TMpHuMe-
HeHHe HABBIKOB BJAJIETh
METOJIaMU  DKCIICPUMCH-
TaJbHOTO HWCCIIECOBAHUS B
¢uzuke  (IUIaHUpPOBAHHUE,
MOCTAaHOBKA M 00paboTka
AKCIIEPUMEHTA); WCIIOJB30-
BaHUsI OCHOBHBIX 0O0IIe(u-
3MYECKUX  3aKOHOB W

BOKIAIOIIeeC  OTAeJbHBIMH
OIMOKAMH nMpuMeHEeHUue
HABBIKOB BJIQJIETh METOJAMHU
AKCIIEPUMEHTAJILHOTO HCCIIE]IO-
BaHMs B (u3MKe (IUIaHUPOBa-
HHE, TOCTaHOBKa M 00paboTKa
AKCIIEPUMEHTA);  HCII0JIb30Ba-
HUS OCHOBHBIX OOIIepHU3NUe-
CKHX 3aKOHOB W TIPUHITUIIOB B

CKoe MpUMeHeHe HABBIKOB
BJIAJICTh METOJAMH JKCIIe-
PUMEHTAIILHOTO  MCCIIE0-
BaHU B (pusmke (TUIaHUPO-
BaHME, TTIOCTAHOBKA M 00pa-
00TKa DJKCIEpUMEHTA); HC-
TIOJTb30BAHUS OCHOBHBIX
00medu3nIeCKuXx 3aKOHOB
Y TIPUHIUIIOB B BAKHEHIITHX

TUYECKUX MPHIIOKEHHUSX. YEeCKUX NPWIOKEHHSAX. /|[IPUHIMIIOB B BaKHEHIINX | BAKHEHUIIIMX MIPAKTUYECKUX | IPAKTUUECKUX TMPUIIOKEHU-
(OIIK-1/0OIIK-1.1) OtcyrcTBHE HABBIKOB MIPAaKTUYECKUX  IPHIOXKE- | IPUTOKECHHUSIX. AX.

HUSIX.
| aTan ®parventapuble  3HaHusi | Hemosinble 3Hanus rpanu- | CdopmupoBaHHbie, HO coaep-| CopMupoBaHHbIE H CH-
3HaTh IpaHULBI UX IPUME- |TPAHMULBI UX HIPUMEHHUMO-|LbI HMX [PUMEHHMOCTH, |JKalMe OTAe/IbHbIe MNPo0desibl | cTeMaTH4YecKue 3HAHMA
HUMOCTH, IPUMEHEHHE 3a-  |CTH, NPUMEHEHUE 3aKOHOB|IIPUMEHEHHE 3aKOHOB B |3HAHMS I'PaHMIbI UX NPUMEHHU- |TPAaHUIBl MX IPUMEHHMO-
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KOHOB B BaXKHEHIIINX IIpak-
THYCCKHX IMPHUIIOKCHHUAX

B Ba)KHEHIINX IMpaKTHU4eC-
CKUX IIPHUJIOKCHHUAX, HA3HA-

BaKHEHIITNX IMPAKTUYCCKHUX
MNPUIOKCHUAX; HA3HAYCHUC

MOCTH, IPUMEHEHNE 3aKOHOB B
BAKHENIINX MPAKTUYECKUX

CTH, IPUMEHEHNE 3aKOHOB B
BAKHEMIIUX MPAKTUYECKUX

Ha3HAYCHHUE U MPUHIUIIBI YEHUE W TPUHIMIBI JeH-|M OPUHUUIBL  JACHCTBUS | IPUJIOKECHUAX; HA3HAYEHUE U |MPUIIOKEHUSIX;, Ha3HAYCHHE
NEHCTBUS BXKHEUIUX (pu- |CTBUS BaKHEUINX (puU3wue- |BAXKHEUINX  (DU3HYCCKUX |IPUHIUIBI JICHCTBHUSI BAXKHEH-|M  NPUHIUNBL  JEHCTBUS
sndyeckux mpuoopos. (OIIK- |ckux mpubdopos. / OrcyT-|npubOpOB. muX GU3NYECKUX MPUOOPOB.  |BAKHEHIIMX  (U3HYECKUX
1/0OIIK-1.2) CTBHe 3HAHMI1 puOOpPOB.

Il oram ®parmMedTapHoe  ymMenue|B umenom ycnemHoe, Ho He| B mesom ycneuniHoe, Ho coaep-| YcneumHoe U cucreMaTuye-
YMeTrb 00bSICHUTH OCHOBHBIE | OOBSICHUTD OCHOBHBIC | CHCTEMATHYECKOE YMEHHE |3Kallee OTAeIbHbIe MNPO0ebI|CKOe YMeHHe OOBSICHHUTHh
HaOJI0JaeMbIe PUPOIHBIE U | HAOIIOJaeMbIe TTPUPOHBIC | O0BICHUTD OCHOBHBIC | yMeHHE OOBSICHUTh OCHOBHBIC|OCHOBHBIE  HAOJIOJacMbIC

TEXHOTCHHBIC SBJICHUS U
3¢ dexTh ¢ mo3uui GyH-
JAMCHTAITLHBIX (PU3HUECKUX
B3aUMO/ICHCTBHIA; UCTOJIKO-
BBIBaTh CMBICIT (PH3UIECKIX
BEJIMYMH U TIOHATHUH; 3aIu-
CBIBaTh YpaBHECHHUS JUTSI Pu-
3MYECKHUX BEJIMYUH B CHCTE-
me CU

(OIIK-1/0OI1K-1.2)

Y TEXHOTCHHBIC SIBIICHUS U
addexTh ¢ mo3uui GyH-
JTaMEHTaJIbHBIX buznge-
CKHUX B3aHMOJICHCTBHI;
HCTOJIKOBBIBATh CMBICT (hui-
3UYECKUX BEIMYUH U TIOHS-
THW; 3alMChIBATh YpaBHE-
HUS 171 pU3MYECKUX BeH-
yuH B cucteme CU / Oreyr-
CTBHE YMEHUH

HaOJI0JaeMbI€ TIPUPOIHBIC
U TEXHOTCHHbIE SBIICHUS U
a¢dekThl ¢ mo3unuii GyH-
JaMEHTANbHBIX  (u3nye-
CKHX B3aNMOJCUCTBUH;
HCTOJIKOBBIBATH CMBICT
GU3HYECKUX BEIMYUH U
MOHSITHIA; 3aMMChIBaTh
ypaBHEHUs Ui usnye-
CKHUX BEIIMYMH B CHCTEME
CHn

HaOI0JaeMble  MPUPOJIHBIE U
TEXHOTCHHbIE SIBICHUA U (-
(dexThl ¢ mo3unui (GyHIaMeH-
TaJdbHBIX (DU3MUECKUX B3aUMO-
JIEUCTBHI; HCTOJIKOBBIBATh
CMBICT (DPU3UYECKUX BEIMYUH U
TIOHSTHIA, 3alUCHIBATh ypaBHE-
HUS JUig (PU3NYECKUX BEJTMYUH
B cucreme CU1U

MIPUPOJIHBIC M TEXHOTCHHBIC
sBiIeHHS U 3(PPEeKTh ¢ To-

3uiui  (pyHIaMEHTaIbHBIX
bu3IeCKuX B3aHNMOIEH-
CTBHIA; HCTOJIKOBBLIBATh

CMBICT (DU3HUECKUX BEIH-
YUH W TIOHSTHW; 3aIHCHI-
BaTh ypaBHEHUs i (pusu-
YECKUX BEJIUYHH B CHUCTEME
1

Il atan
Bianers HaBBIKAMH TTPUMeE-
HEHMsI OCHOBHBIX METO/IOB
¢bu3NKO-MaTEMaTUYECKOTO
aHaJu3a JyIs peleHus ecTe-
CTBCHHOHAYYHBIX 3aJ1a4,
MPABUIILHOM KCIUTyaTaluu
OCHOBHBIX TPUOOPOB U 000-
PYAOBaHUS COBPEMEHHON
bu3HIecKoil 1abopaTopu;
UCIIOJIb30BAaHUS METO/I0B
(U3UYECKOT0 MOJIETUPOBA-

®parmeHTapHoe NpHUMeEHe-
HU€ HABBIKOB NTPHMEHEHHUSI
OCHOBHBIX METOAOB (U3u-
KO-MaTeMaTH4YeCKOro aHa-
JM3a A0S peUIeHus ecTe-
CTBCHHOHAyYHBIX  3aj1ad;
MIPAaBUIILHOM SKCIUTyaTalluu
OCHOBHBIX  NpPUOOPOB U
000pyI0OBaHUS  COBPEMECH-
HOM (u3uueckoil mabopa-
TOPHUH; UCIOJIb30BaHUS Me-
TOJOB (DU3UYECKOTO MOJIe-

B nesoMm ycnemnoe, HO He
cucreMaTuyeckoe IMpuMe-
HEHUE HABBIKOB IIPUMEHE-
HUS OCHOBHBIX METO/IOB
(bU3UKO-MaTEMaTHUYECKOTO
aHaiM3a Uil pelleHus
€CTECTBEHHOHAY4YHBIX  3a-
Jla4; TIPaBWIBHOW JKCIUTya-
TallMM OCHOBHBIX HPHUOO-
pOB U 00OpYyIOBaHUS CO-
BpEMEHHONH  (u3udecKkon
71a00paTOPUM;  MCIOIB30-

B nesom ycneumnoe, HO conpo-
BOXKIAIOIIEeeC  OT/AeJIbHBIMH
OIMOKAMH nMpuMeHEeHUue
HABBIKOB IMPHUMCHCHUSA OCHOB-
HBIX METOJIOB ¢buzuko-
MaTeMaTUYeCKOro aHaju3a JJs
pellIeHUs] eCTECTBEHHOHAYYHBIX
3a/1a4; MPaBWIBHOW JKCIUTyaTa-
[IMX OCHOBHBIX TPUOOPOB U
000pyIOBaHUS ~ COBPEMEHHOM
buznueckoit naboparopuu;
HCIOJIb30BaHUs METOJ0B (u-

YcnemHoe u cucreMaruye-
CKoe MpUMeHeHe HABBIKOB
MPUMEHEHUS OCHOBHBIX
METOJIOB busuKo-
MaTeMaTUYECKOTO aHalu3a
JUTSL PEIICHUST €CTECTBEHHO-
HAy4YHBIX 3a7a4; IMPaBUIIb-
HOM DJKCIUTyaTalul OCHOB-
HBIX TIPUOOPOB U 00OpYIO-
BaHUSl COBPEMEHHOW (u3u-
yeckol JabopaTropuu; ucC-
MOJIb30BAaHUSI METOJIOB (hH-

16



Pe3ynomam odyuenusn
no oucyuniuHne

Kpumepuu u noxazamenu oyenueanus pe3yiomamaos 0o0y4enus

«Hey003ﬂemeopume/1buo»

«Y0061€MEOPUM ENTLHON

wxopouio»

«OMJIAUYUHO))

Hus Ha npaktuke. (OIK-
1/0I1K-1.2)

JMPOBaHMs Ha NpakTuke. /
OtcyTcTBHE HABBIKOB

BaHUA MCTOJ0B (1)1/131/1%-
CKOIo MOJCIIMPOBAHUA Ha
IPAaKTHUKC.

3MYECKOI0 MOJICJIIMPOBAHUS Ha
IIPAKTHKE.

3UYECKOI'0 MOJEITUPOBAHUS
Ha MPAKTHUKE.

| aTan
3HaTh OCHOBHBIE (U3HYe-
CKH€ BEJIMYUHEI U (pru3nde-
CKHME KOHCTaHThbl, UX OIpe-
JIeJICHUE, CMBICII, CIIOCOOBI U
€UHULBI X U3MEPEHHUS;
dbynnameHTanbHbIC PU3NUe-
CKHE OIIBITHI U UX POJIb B
pa3Butum Hayku. (OIIK-
1/0IIK-1.3)

@dparMeHTapHbIe  3HAHUSA
OCHOBHBIE (DHU3HUECKUE Be-
TUYMHBL W (Qu3Uveckue
KOHCTaHTBI, WX OIpelere-
HHE, CMBIC]I, CIIOCOOBI U
CIUHUIBI MX HW3MEPCHUS,
(dbyHIaMeHTaIbHBIE  (PU3H-
YEeCKHE OIBITHI U KX POJIb B
pa3Butuu Hayku. /| OrTcyT-
CTBHE 3HAHM

HenoyiHble 3HAHUSI OCHOB-
Hble (PU3MUYECKHE BEIUYH-
Hbl W (U3HYECKHE KOH-
CTaHThI, UX OMpECICHUE,
CMBICJI, CIIOCOOBI U €IUHU-
bl UX U3MepeHus; QpyHa-
MEHTAJbHbIC (PU3UYCCKHE
OTBITHl M UX POJIb B Pa3BH-
THUU HAYKH.

CdopmupoBaHHbie, HO coaep-
JKalpe OTJeJbHbIE TPO0ebl
3HAHUSI OCHOBHBIC (PU3HUYECKUE
BEJIMYMHBI U (PU3NYECKHE KOH-
CTaHThl, HX  OMpEJeICHHE,
CMBICTI, CIOCOOBI M EIUHUIIBI
uxX wm3MepeHus; (yHmaMeH-
TajbHbIe (PU3UUYECKUE OTBITHI U
WX POJIb B Pa3BUTUU HAYKH.

CdopmupoBaHHble H CH-
cTeMaTH4ecKHue 3HAHMSA
OCHOBHBIC (DM3HUYECKUE Be-
JUYUHBL M (pusHuYecKue
KOHCTAHTBI, WX OIpeJese-
HHUE, CMBICI, CIIOCOOBI H
SAMHHIBI WX W3MEPCHUS,
dbyHIaMeHTaIbHBIE  (DHU3H-
YECKHUE OIBITHI U UX POJb B
pa3BUTHU HAYKH.

Il aTan
YmMmetsb paboTath ¢ mpubdo-
pamMu 1 060pyTI0BaHUEM CO-

BPEMEHHOH (hH3HUECKOM
nabopaTopun; UCTIOIB30BATh
MeTO/1bl (PU3NUECKOro U pu-

®dparmeHTapHoe  yMeHHUe
pabotath ¢ mpubopamMu H
000pyI0BaHUEM COBPEMEH-
HOM (u3mnueckoit mabopa-
TOPUH; WCIIOJNB30BaTh Me-
TOJbl (U3NYECKOTO U (PH-

B unesiom ycneniHoe, Ho He
cHCTeMaTHYecKoe YMeHHe
paboTtath ¢ npudbopamMu u
0o0OpyOBaHUEM  COBpE-
MEHHOM (Qu3uyeckon ma-
OopaTopuH; HCMOIb30BATh

B nesiom ycneuHoe, HO cojep-
JKalee oOTae/bHbIe IPo0esibl
ymeHHe paboTaTh ¢ mpudopamu
U 000pYyJIOBaHHEM COBPEMEH-
HOM ¢u3nueckoil naboparopuu;
UCMOJIb30BaTh METOJbl  (U3H-

YcnemHoe U cucreMaruye-
CKoe yMmeHHe paboTath C
npubopamMu U 00OpyaOBa-
HUEM COBPEMEHHON (u3u-
YyeckoM JabopaTopuu; HC-
MOJIb30BaTh METOABI (pu3u-

3UKO-XUMHYECKOTO. 3UKO-XuMHUueckoro. / OT-|MeToapl (U3UYECKOTO | |94ECKOTO i (hU3HUKO- | 4eCKOTO u busuKo-
(OIIK-1/0OIIK-1.3) CYTCTBHE YMEHHUH (U3UKO-XMMHYECKOTO. XUMHUYECKOTO. XUMHUYECKOIO0.

1 stamn ®parmMeHTapHoe npumeHe-| B mesom ycnemHoe, Ho He| B HesioM ycneniHoe, HO CONpo-| YcnemHoe U cucreMaTuye-
Biagerh HaBbIKAMHU TI0JTy- |HHE HABBIKOB IIOJIYYWTh | CHCTEMATHYECKOE MPHMe-| BO;KIAI0IIeecs:  OTAeJbHbIMH | CKOe MPUMEHEHHe HABbIKOB
YUTH OTBIT IPOBEACHUS (U~ |OMBIT MPOBEACHUS (PU3MUe- | HeHHe HABBIKOB TOJTYYHUTH | OIIMOKAMH NpUMeEHEeHHe | TIOJTyYUTh OIBIT TPOBEJIE-

3UYECKUX U3MEPEHUI 1
OBJIAJCTHh HAYAJIbHBIMU
HABBIKAMU MPOBEICHUS IKC-
NEPUMECHTAJIbHBIX HAYYHBIX
MCCJIETIOBAaHM (C HCIIONB30-
BAaHUEM COBPEMCHHBIX U3MC-
PUTENBHBIX TPUOOPOB U
HAy4HOH amnmaparypsl), a

CKUX H3MEpEeHUH H OBIa-
ACTh HAYaJIbHBIMHU HaBBbIKA-
MU TIPOBEACHUS DKCIEPHU-
MCHTAJIbHBIX HAYYHBIX HC-
CIIETOBAaHUI (C HCIONB30-
BaHUEM COBPEMCHHBIX MH3-
MEPHUTETbHBIX MPHOOPOB U
HAay4YHOW armapaTryphl), a

OTIBIT TIPOBEICHHS (pU3HUe-
CKMX H3MEPEHHMI M OBJa-
JIeTh HaYaJIbHBIMH HaBBI-
KaMH TIPOBEJICHUS DJKCIe-
PUMEHTAJIbHBIX  HAyYHBIX
WCCJIEIOBaHMUM (C HCIONb-
30BaHUEM  COBPEMEHHBIX
W3MEPHUTEIIBHBIX TTPHUOOPOB

HABBIKOB TIOJIYYUTh OMBIT MPO-
BCIACHUA q)HSI/I‘IeCKI/IX HU3MEpe-
HUW U OBNAJETh HadaIbHBIMHU
HaBbIKaMWU TMPOBCIACHUA OKCIIC-
PUMEHTANBHBIX HAyYHBIX HC-
CJIEIOBaHMM (C HMCTOJb30BaHU-
€M COBPEMEHHBIX U3MEPHUTEIb-
HBIX MPUOOPOB W HAYYHOH ar-

HUS (DU3HUECKUX U3Mepe-
HUI "1 OBJIAACTh HAYaAJIbHBI-
MU HaBBIKAMU TPOBEACHHUS
OKCIICPUMCHTAJIBHBIX Hay4-
HBIX HCCIeA0BaHUN (C uC-
MIOJIb30BAHUEM  COBPEMEH-
HBIX HW3MEPUTENbHBIX MpH-
OOpOB M HAy4dyHOH ammapa-
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Pe3ynomam odyuenusn
no oucyuniuHne

Kpumepuu u noxazamenu oyenueanus pe3yiomamaos 0o0y4enus

«Hey003ﬂemeopume/1buo»

«Y0061€MEOPUM ENTLHON

wxopouio»

«OMJIAUYUHO))

TaK)Xe METoJaMu 00pabOTKH
pe3ybTATOB U3MEPECHUM;
Hay4UTHCS 3P HEKTUBHOMY
UCTIOJIb30BAHUIO TTOJTyYCH-
HBIX 3HAaHUH U HABBIKOB U
IPAaMOTHOMY IPUMCHCHHIO
HX B CBOEH IPaKTUYECKOH
nearenbHocTH. (OIIK-
1/0IIK-1.3)

TaKke MeTogamMu 00paboT-
KH pE3yJbTaTOB H3Mepe-
HUM; HAYYUThCA d(PPeKTUB-
HOMY HCIIOJIb30BaHHUIO I10-
Jy4EHHBIX 3HAHWA M HaBBI-
KOB M IpaMOTHOMY IIpHME-
HEHHUIO UX B CBOECH MpaKTH-
yeckol  nmesrenbHOCTH. [/
OtcyTcTBHE HABBIKOB

U HAY4YHOH ammaparypsl), a
TaKKe METoJaMH 00padoT-
KU pe3yJIbTaTOB H3Mepe-
HUH; Hayuutbes A dek-
TUBHOMY HCIOJIb30BAHHUIO
MOJYYCHHBIX 3HAHUW U
HAaBBIKOB U TPAMOTHOMY
MPUMEHEHUIO UX B CBOEH
MPAKTUYECKON JesITeNbHO-
CTH.

napaTypbl), a TaKKe METOJaMH
00pabOTKH PE3yJIbTATOB H3ME-
peHuii; HayuyuTbes 3P HEKTUB-
HOMY HWCIOJb30BAHUIO TONY-
YCHHBIX 3HAHWUU W HABBIKOB H
IrPaMOTHOMY NMPUMEHEHUIO UX B
CBOCH TPAKTUYECKOH IesITeib-
HOCTH.

Typhl), a TaKKe METOJaMHu
o0paboTku pe3yabTaTOB
U3MEPEHM; HAYyIUThCS (-
(EKTUBHOMY  HCIIOJIb30Ba-
HUIO MOJYYCHHbIX 3HAHUN U
HAaBBIKOB M TPaMOTHOMY
OPUMEHEHUI0O UX B CBOEH
MPAKTUYECKOU  JIEATEIIbHO-
CTH.
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5.3 TunoBbIe KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAJIbI, HEO0X0UMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHM i, HABHIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEPU3YOLIMX
3Tanbl ((OPMUPOBAHNUS KOMIIETEHUMI B MPolecce 0CBOEHHUs 00Pa30BaTeIbHOH MPOrpaMMbl
Texyiuit KOHTPOJIb YCIIEBAEMOCTH 00eCIeunBaeT OLIEHUBAHKE X0/1a OCBOCHUS NUCLUIUINHBI,
1 BKJIFOHACT yCTHbII>'I OmpocC, TCCTUPOBAHUC, TMCBbMCHHBIC KOHTPOJIbHBIC pa6OTbI.

Bonpochl 1 gonmycka W 3alMThI Ja0opaTopHOil padoThi: ompeaeleHHe MOMEHTA
HHEPUHH TBEPAOIo TeJIa JTMHAMHYECKMM MeTO10M
1) 3anummte GopMyiy U AalTe ONMpeaesieHUE YIJIOBOTO MYTH, YIIIOBOH CKOPOCTH M yIJIOBOTO

YCKOPEHHSL.
2) B kakux emIuHHIIAX U3MEPSIETCS YIIIOBOH MyTh, YIIIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE?
3) MHaiite onpeaeneHre abCONIOTHO TBEPIOTO TEa.

4) Hanumute GpopMysly M [aiiTe ompejeneHuss MOMEHTA HHEPIMH, MOMEHTA CHJIbI, MOMEHTA
HMITYJIbCA.

5) B kakux eJMHHUIAX U3MEPAIOTCS MOMEHTHI MHEPIHH, CHJIBI H HMITYJIbca?

6) Hanmummre hopMymb! 71s opeaeeH:st MOMEHTA HHEPLH CIUIOIHOTO HUINHApPA (IUCKa) U
mapa

7) 3amummTte OCHOBHOM 3aKOH JMHAMHKH BPAIIATENLHOTO JBHKECHHS

8) Cdopmynupyiite 3aK0H COXpaHEHHS MOMEHTA HMITYJIbCA.

9) 3anummure hopmyty 1T KHHETHYECKOH SHEPTHH BPAIIATENLHOTO ABMKEHUS TBEPIOrO Tea
U Tesa, KaTAWETrocs 10 TOPU30HTAIbHOU ITIOBEPXHOCTH

10) Hanummte GopMyIbl CBA3M YITIOBBIX ¥ JTHHEHHBIX BETHUHH

11) BeiBenuTe TeopeTHUECKyI0 U ONBITHYIO padoume (GOpMyIbl s ONpeNeIeHHs MOMEHTA
HUHEPLUU.

OIIK-1- cnocobeH NpUMEHSTh €CTECTBEHHOHAYYHbIE U SKOHOMUYECKHE 3HAHMSI MIPH PEIICHUN
npodeccHoHaIbHBIX 3a1a4 B 00xacTu ToBapoBeaeHus / OITK-1.1- 3HaeT OCHOBBI MATEMATHKH,
(U3MKY, BBIYMCIUTEIBHON TEXHUKN U IPOTPaMMHUPOBaHUS

3HATh OCHOBHEIE IIOHATHA, (1)I/I3I/I"IGCKPI6 SIBJICHUS, OCHOBHBIC 3aKOHBI U MOJCIIN MEXaHUKHU, SJICKTPHUIC-
CTBA U MarHe€Tu3ma, KoJIeOaHMH U BOJIH, KBaHTOBOM (1)I/IBI/IKI/I, CTaTUCTHYECKOM (I)I/I3I/IKI/I U TCpMOJUHAMU-
KH.

BOl'[pOCbI AJIS MOATOTOBKH K 3K3aMEHY

-

. Tpaexropus, nyTs, nepeMenieHne. Bekropa cpeHell 1 MTHOBEHHOM CKOPOCTH, MX BEJIMYMHA U
HaIpaBJICHUE.

2. Bektopa kacareibHOro, HEHTPOCTPEMUTEIBLHOTO U MOJTHOTO YCKOPEHUS, X BEJIMYMHA U HAIIpaB-
JICHHE.

. JIBUkeHHe MaTepuaibHOM TOYKH IO OKPYXHOCTH. YTJIOBasi CKOPOCTh M YIJIOBOE YCKOPEHHE.
CBs13b JIMHEWHBIX U YTJIOBBIX XapaKTEPUCTUK JIBUKECHHUS.

4. IlepBblid, BTOpOi U TpeTuid 3akoHbl HptoToHa. UMnynibe cuibl. UMimymbce Tena. 3akoH W3MEHEHUs

HMITYJIbCa. 3aKOH COXPAHEHHS MOJHOTO UMITYJIbCA M30JIUPOBAHHON CUCTEMBI.

5. PaboTa KOHCEpBaTUBHON W HEKOHCEPBATUBHOW CHIIbl. KMHETHYECKass ¥ TOTCHIIMAIbHASI DHEPTHUS.
3aKOH COXpaHEHUsI SHEPTUH.

. OnpeneneHne MOMEHTa MHEPIUK Tella OTHOCUTENIbHO ocH. Teopema Illteitnepa. Kunetnueckas
SHEPrus BPAIAOLIErocs Tea.

7. MOMEHT CUJTBI 1 MOMEHT MMITYJIbCa BPAIIAIOIIEToCs TeJla OTHOCUTEIbHO ocu. OCHOBHOE ypaB-

HEHHUE JTUHAMHKU BPAIIATEIbHOTO JBUKEHHUS. 3aKOH COXpPaHEHUS MOMEHTa MMMYJbCa MEXaHU-

YECKON CUCTEMBI.

[98)

@)
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8. 3akoH BcemupHOro TiroreHus. lloTeHlManbHas SHEPrusi TPaBUTALMOHHOIO B3aUMOJCUCTBUS
JIBYX MaTepuajbHbIX ToO4eK. [IepBas u BTopas KOCMUYECKHE CKOPOCTH.

9. Cuna ynpyroctu. Hanpspkenune. OTHOCHTENbHAS AeopManus Ipu pacTsbkeHUU-cxatuu 0600-
HIeHHbIN 3akoH ['yka ans nedopmanuu pacTspkeHus-cxaTtus. [lorenuuanbHas sueprus nedop-
MallUM PACTSKEHUS-CKATHUS.

10. YpaBHeHue rapmMoHnyeckux kosieOanuid. [Ipyxunubiii u usndeckuit MastHuku. [IpuBenennas
JuHA (pr3rdeckoro MasTauka. [lepuon koneGaHuii.

11. ITonsitue naeansHoro rasa. Y pasHenue MenjaeneeBa-Knaneiipona. 3akon Jlanerona. OCHOBHOE
ypaBHEHUE MOJICKYJIIPHO-KMHETHYECKOM Teopuu. KuHeTmueckass sHEprusi MOCTYINATEIbHOTO
JBUKEHUS YaCTULbI UIeabHOrO ra3a. CpegHekBaipaTuyHasi CKOPOCTb.

12. Yucno creneHel cBOOOABI MOJIEKYJIbl. BHYTpeHHSS sHEprus UaeanbHOro raza. Pabora razoBbix
n3onporeccos. [lepBoe Hayano TepMOINHAMUKHY.

13. MonsipHasi TETIIOEMKOCTh. YpaBHeHHe Maiiepa. Anuabaruueckuii nmporecc. YpaBaenne [lyac-
COHa, TI0Ka3aTeb auadaThl.

14. bapomerpuueckas hopmyna. Pactipenenenne boibpimana.

15. dAnuna cBobGomHOro mpobera, yacTora coynapeHuil monekyn rasza. Juddysus B razax, 3aKoH
duxka.

TunoBoii dK3aMeHALMOHHBIN OUJIEeT

MuHHUCTEpPCTBO ceNbcKOro xo3sicTa Poccuiickont denepannu
Jlonckoi I'ocynapcTBeHHbIN ATpapHbI Y HUBEPCUTET

3K3AMEHAI_II/IOHHI)H71 BJIET Ne
Ilo mucouruinze

DaKynbTeT

HanpaBneHHe OAIOTOBKH

Kypc

Cemectp
1. Tpaexropusi, myTh, nepeMelieHre. Bekropa cpeHeil ¥ MTHOBEHHOW CKOPOCTH, UX BEJTMYMHA
U HarpaBJIEHHE.

2. OneMeHTapHble yacTulbl. Kimaccudukamnus mo macce: jJerkue (JENTOHBI), cpennue (Me3o-
HBI), TsDKeTbIe (Oapuonbl). KBapku

3agaua k Ousery

3. YpaBHEHUsI ABUKEHUS MATEPUAIIBHON TOYKU UMEKOT BUA: X =2+3t, y =148t — 2t°. Ompe-

JIeJINTh MTHOBEHHYIO CKOPOCTh U YCKOPEHHE JIJIsl MOMEHTa BpeMeHu =3 c.

YTBepkaeHBI Ha 3aceaHny KadeIphl [TpoTokom Ne oT 201 .
DK3ameHaTop
3aBeayronuii kadenpoit

3agauu A1 NOATOTOBKM K 3K3aMEHY H KOHTPOJIbHBIM padoTam

YMeTh UCIIOJIb30BaTh OCHOBHBIE IPUEMBI 00paOOTKH IKCIEPUMEHTANBHBIX JaHHBIX; peIlaTh THIIO-
BbI€ 33/1a4H 110 OCHOBHBIM pa3jienaM (PU3UKH.

1. Onpegenuts 00beM OasioOHa, B KOTOPOM HAXOIUTCS KUCIOPOA Maccoil M=4,3 Kr mon
naBneHneM p=15,2 MIla nipu Temneparype t=27°C.
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2. bamon BmMectumocthio V=50 11 HanosHeH KuciaopoaoM. Onpenenuts Maccy KUCIopoa,
HaxoJIIerocs B 6amione npu temmneparype t=47°C u napnenun p=0,11 MIla.

3. Onpenenutsh TeMIEpaTypy BOAOPOJA, MMEIOLIEro MIOTHOCTh p=6 Kr/mM° HpH NaBjieHHM
p=12,1 MIla.

4. OnpenenuTh NaBJICHUE ra3a ¢ KOJUYECTBOM BEIIEeCTBA V=2 MOJIb, 3aHUMAIOLIETO 00beM
V=6 1 temmneparype t=—38°C.

5. Jlnst cBapku M3pacXooBaH KucCIopon Macco M=3,2 kr. Kakodl momkHa OBITh
MHUHUMAaJIbHasi BMECTUMOCTb COCYJIa C KHCIOPO/IOM, €CJIM CTEHKH COCYy/la pAaCCUUTaHbl Ha J1aBJICHUE
p=15,2 MITa? Temneparypa rasa B cocyze t=17°C.

6. B Gamion Hakayaam BOAOPOJ, co3/aB mpH Temmeparype t=6°C naBnenne p=7,73 Mlla.
OmnpenenuTsb IIOTHOCTH T'a3a B OayioHe.

7. I'py3 mMaccoit m=5 kr magaeT ¢ BbICOTHI N=5 M U NPOHUKAET B IPYHT HA paccTosiHue 1=5
cM. OnpeenuTh CPEAHIOI0 CUITY COITPOTUBIIEHUS TPYHTA.

8. OmnpenenuTh MONAPHYIO Maccy ra3a y KOToporo mpu Temmeparype t=58°C u napnennn
p=0,25 MIla m10THOCTb p=4 KI/M°>.

9. OnpeneNMTh IIOTHOCT BO3ayXa pu Temmepatype t=307°C u nasnennn p=98,1 Ila.

10. s cBapku ObUT IPUMEHEH T'a3, HaXOJSIIHACS B OAJUIOHE BMECTUMOCTRI0 V=25 11 mpu
temneparype t1=27°C u naBnenmm p1=20,2 MIIa. OnpeenuTh Maccy M3pPacXoA0BaHHOTO Ta3a,
eclu JaBJeHHe Ta3a B OamioHe crano p,=4,04 MIla, a Temmeparypa t,=23°C. OrtnocurensHas
MoJIeKyJsipHas Macca raza Mr=26.

11. OmnpenenuTh KOJIMYECTBO BEMIECTBA V Ta3a, 3aHUMArONIero oobem V=2 om® npu
temneparype 7=241 K u nasnenuun p=1 I'1la.

12. Kakoii ra3 npu nasieanu p=0,808 Mlla u temmneparype 7=240 K mmMeeT IIIOTHOCTH
p=0,81 xr/m>?

13. Onpenenuth Maccy MoJekyisl ammuaka NHs.

14. OmnpenenuTh TIOTHOCTH YIIEKMCIOTO Taza npu Temmeparype t=117°C u naBnenun
p=202 xIla.

15. CkonpkO MOJNEKYd Tra3a COACPKHUTCS TpPH HOPMAIbHBIX YCIOBHSX B KOIOE
BMecTuMOcCThIO V=0,5 n?

16. CkonbKO MOJIEKYN COIEPKUTCS B KUCIOpoAe Maccoit m=2 r?

17. Cuapsan maccoir m=20 kr uMmeeT Buj MUWIUHApPA paguycoM R=5 cm. CHapsg JeTUT co
ckopocThio 0=300 M/c U Bpamaercst BOKpPYT ocH ¢ yacTotoit 7=200 ¢, BIYMCIHTS KHHETHYECKYIO
SHEPTUIO CHapAJa.

18. Teno, uMerommee MOMEHT UHepimK J=50 kr-M?, Bpamaercs ¢ yactoroit n=10 ¢, Kakoit

MOMEHT CHJIBI CJIeTyeT MPHIIOKUTH, YTOOBI YacTOTa BPAIICHUS YBEIWYIIACH BIIBOE 3a BpeMs t=20
c?

19. MaxoBHK ¢ MOMEHTOM MHepiuu J=60 Kr'M° HauMHAET BpAIAThCS MO JAEHCTBHEM
MomeHTa cuibl M=120 H'm. Onpenenuts yrioByl0 CKOPOCTh, KOTOPYIO MaxOBHMK OyleT HUMEThb

yepe3 Bpemst t=5cC.

20. BBIUMCINTE CPETHIOI YHEPTHIO MOCTYMATEIBHOTO IBIKEHUS BCEX MOJICKYI a30Ta MpH
Temmeparype t=137°C.

HasbIk: BJIAACTh MCTOAAMU SKCIICPUMCHTAJIBHOTO HCCICOOBAHHUA B (1)1/[31/[1(6 (HHaHI/IpOBaHI/Ie,
IIOCTaHOBKA 1 o6pa60T1<a 3KCHCpI/IMCHTa); HCIIOJBb30BaHHA OCHOBHBIX O6H.IC(I)I/ISI/I‘-ICCKI/IX 3aK0-
HOB Y IPUHIHUIIOB B BOXHEHUIITIX MPAKTUYCCKHUX MTPHUITIOKCHUAX.

1. Ompenenenre MOMEHTA UHEPIIMU TeJa TMHAMHUYECKUM METOJIOM.

2. Omnpenenenue ycKopeHus: CBOOOTHOTO MaICHUS MTPH MMOMOIIYM MAaTEMaTHYECKOTO MasSTHUKA.

3. OmpeneneHue yaeabHON TEINIOEMKOCTH TBEPOTO TeJla U U3MEHEHUS SHTPOITHH H30JIUPO-
BaHHOM CHCTEMBEI.
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1)
2)
3)

4)
5)
6)
7)
8)

9)

Onpenenenue COMPOTUBICHUS U ySIBHOTO CONPOTUBIICHUS MOCTUKOM YHTCTOHA.
Onpenenenne kod3pduimeHTa MmoJIe3HOro AeUcTBHS TpaHchopmaropa U KoddduimeHnTta
TpaHchopmanmm.

[TpoBepka 3akona Oma JJ1s1 LIeTH IEPEeMEHHOT0 TOKa

Omnpenenenue JUIMHBI BOJIHBI M 3HEPTMU KBaHTA U3JTyuyeHUs ra3oBoro jgasepa JII'-75.
Omnpenenenne KOHIEHTPAMU HEM3BECTHOTO PacTBOpa MPU MOMOIIH (POTOINEKTPOKOIOPH-
MeTpa.

Bonpocsl k 3amuTe J1a00paTOPHO padoThI

JlaiiTe onpezieNieHe SBICHUS TIepeHoca.
Jaiite onpeneneHne TEIIONPOBOIHOCTH.
3anumute 3akoH Oypbe U MOSICHATE (PU3UUECKHUN CMBICT KOIPPUITMEHTA TEIUIONPOBOIHO-
CTH.
Haiite onpenenenue nudQy3um.
3anumuTe 3aKkoH Puka U nosicHute puzndecKkuit cmpica koddduimenta guddy3um.
JlaiiTe onpeneneHne BHyTPEHHETO TPEeHUs (BSI3KOCTH).
3anuimuTe 3aKk0H HproToOHA U mosicHuTe PU3ndeckuii cMbICi KOd(h(UIIMEHTa BI3KOCTH.
Jlaiite omnpeneneHuss KUHEMAaTHYECKOW M JAVMHAMUYECKOM BS3KOCTH, Kakas CYIIECTBYET
MEX1y HUMH CBSI3b?
JlaiiTe onpeienieHre JTAMUHAPHOTO U TYpOYJICHTHOTO T€UEHUS KUIAKOCTH.

10) Jaiite onpenencuue urncia Peinonbaca. Hanumure 3HadeHus yncia PeiiHombaca npu pas-

HBIX TCUCHUAX XKUIKOCTHU.

11) B yem coctout meron Ctokca onpeneseHust K03 uimeHTa BI3KoCTn?
12) 3anummre padouyio Gopmyiy
13) B uem cocrout meron Ilyaseiins onpenencuus kodddurmenta Bsaskoctu? Meron ITyaseitns

OCHOBAH Ha JIaMUHAPHOM TCUCHHWH KUIKOCTU B TOHKOM KaITUJIJIAPEC.

14) 3amumre hopmyy Ilyaseitns.

MPOBEJIUTE JJABOPATOPHBIV SKCIIEPUMEHT

[les1b paGoThI: HAYYUTHCS ONPEAETATh KOI(PUIMEHT BA3KOCTH MeTozioM CToKca.
IIpubopsl M _MaTepuaJibl: CTEKISIHHBIN IMJIMHIP Ha IMOJACTAaBKE C MCCIEAYEeMOM >KHIKO-

CTbI0, MUKPOMETP, CEKYHJIOMEp, TeJsa chepuieckoil popmal.

Onucague padoueii VCTAHOBKH

Pabouas YCTaHOBKaA MPCACTABIIACT CcO0OM CTEKJISTHHBIN HUIVMHAP Ha IMOACTABKE, 3aIIOJIHCH-

HBIN BSA3KOH XUJAKOCTBIO C MOABMKHBIMHA METKAMH JJIMHEI a U b.

puc. 1
BoiBoa paGoueii popmy bl

MGTO,Z[ CTokca OCHOBaH Ha HU3MCPCHUU CKOPOCTU MCAJICHHO ABHUXXYIIUXCSA B KUAKOCTU HC-

OoapIIuX Te cheprudecKoit hOpMBbl.

Ha reno, nagaroniee B )KUIKOCTH, AEUCTBYIOT TPH CUJIBL:
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1) cuaa TaKeCTH:
F =mg

msoic

4
VYuuteiBasg, uto m = pV, V = gﬂ' re , HOJIy4aeM:

4
Fmim/c = Eﬂ r3p g (l)’

rle p - IVIOTHOCTD TeJa.
2) cuiia Apxumesa:

4
FA =§7Z'I’3p'g (2)’

rae p' - IIOTHOCTD JKHKOCTH.
3) cuiIa CONPOTHBIIEHHUS, IMITUPUIECKH ycTaHOBIeHHasH K. CTOKCOM:
F =6zxnro (3),

conp

IJIe U - CKOPOCTh JBUKCHHUS KUIKOCTH,
7 - KO3 UIIUEHT BA3KOCTH

HpI/I PaBHOMCPHOM JABHKCHHH TCJIa:

onp F,.+F,+F, =0

conp

-F,..+tF.+F, =0=

conp

Fo =Fo —Fa

conp masoe

[Toncrasmiss B mociennee ypasuenue Gopmyisi (1), (2) u (3), noayuum:

puc.2
4 4
6znro=—xripg——zrip'yg
3 3
4 3 i
67177r1)=§77r (p—p' )=
2 ’
=29 (p-p)
9v
r
Tak kak B paboTe onpeaesnsieM AHaMeTp IapuKa, TO yuTeM, 94To d = ry CKOpOCTh BBIPa3UM
gepe3 paccTosHUE, MPOoWIeHHOe TesioM | W Bpems t JIBMIKEHHS Teja OT METKH a JIO METKH b :
I
v = —, TOTJa MocaenHss GopMmya MPUMET BU/I;
t

_(p-p)digt
N 181 @

®dopmymna (4) sBasieTcss pabouein hopMmysoi s onpeneneHus KodpGUIMeHTa Bsi3-
koctu Merogom CTokca.

IlopsigoK BbINOJHEHNSI PA0OTHI

1) Onmnpenenute quaMeTp mapuka d MHUKPOMETPOM TPHU pa3a Mo PAa3IHYHBIM HAIPABICHHUSIM U
CpeaHee 3HaUeHUE 3alUIINTe B TAOIHUILY.

2) OmnycTuTe MAPUK B MWIHHIP C UCCIACTYEMOH KUIKOCThIO. B MOMEHT MPOXOKACHUS METKU
a BKJIIOYHTE CEKYHIOMEp, a B MOMEHT MTPOXOXKICHUS METKU b oTKirounTe.
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3) UsmepwTe MacIiTaOHOM JTHHEWKON pacCTOSIHHE MEKIY METKaMu a u b .
4) 3anecure B TaOnuily 3HaueHus | u t.

5) Paccuwuraiite 3HaucHne K03 dumeHTa BA3KocTH 1Mo hopmyie (4).

6) BeImosHKTE ONBIT TPU pasa.

Taoauua pe3yabTaToB U N3MepeHuii

Ne ombITa d | t n
1
2
3

OneHKa NorpenmyocTu

1) ITorpemHocTh U3MEpPEHUN:
Onpenenum cpeHee 3HaYCHHUE
7= M+, +1,
3
Brraucimm cpeiHeKBagpaTHIHYIO OIUOKY CPEIHETO apu(hMETHIECKOTO:

—\2 —\2 —\2
As = |=m) + @, =) + (s —77)
! n(n-1)
re N - Yucjio u3MepeHuit, N —1- yucio creneneit cBoOOIbI.
AOComoTHYI0 OHIMOKY U3MEpeHus A7 ONpeAeIrM KakK IPOU3BEICHHE CPEIHEKBAAPAaTHYECKOIO

oTkioHeHus AS; Ha Koo puumnent CTbrofenTa t, KOTOphIi Ipu HanexHocTn o = 0,95, pasen 4,3:

An=t-AS;
OxoHuYaTeabHBINA Pe3yabTaT 3alHILIEM B TAKOM BHUJIE:
n=ntAn

OTHOCI/ITCJ'ILHYI-O MOrpeIITHOCTL BBIYHUCJINM 110 (bopMyJIe:

e =27 1000
7

Tembl pedepaToB (10KT1210B)

. CBs3b (PU3MKH C APYTUMU HAyKaMU

. Bce o yenoBeueckom Guormnosne

. XapaKTepuCTUKa OCHOBHBIX HICTOYHUKOB CBETA

. CymHocTb BHemHero ¢potosddexra

. OcobenHocTu UHTEp(EpPEeHIINU CBEeTa

. Maruutel: ciennduka ux B3aMMOAECUCTBUS C APYTUMHU IIPEIMETaMH
. YCTpOMCTBO MUKPOCKOIIA

. Hpl0TOH 1 ero oTKpbITHS B pU3KKE

. CKopoCTb cBeTa: METO/bI ONPEIEIICHUS.

10. Pe3epmopd u €ro OmbITHI.

11. Teopust ynpyrocru.

12. MeTonb!l OJIy4eHHs IOJTYIPOBOJHUKOBBIX TUIACTHH.

13. JleiicTBrE MONSAPU3ALOHHBIX TPUOOPOB.

14. IloTepst TEMIOBOM M JIEKTPUUECKON FIHEPTUH BO BPEMS aBTONIEPEBO3OK.
15. PacnipocTpaneHnuie paguoaKkTUBHBIX BOJIH.

O 0 IO DN Db W~
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35

36.
37.
38.
39.
40.

bannuctuyeckas MEKKOHTHHEHTAIbHAS paKeTa.

[TpunIun nericTBus paguoakTUBHBIX ABUTATEICH.
[IposiBeHnE 3aKOHOB CUJIbI TPEHUS B IOBCEAHEBHOM )KM3HH UEJIOBEKA.
MakcBesut U ero 3JeKTpOMarHuTHasi TEOPHUsL.

CyIHOCTh ¥ 3HaYeHHE TEPMOOOPAOOTKH.

XapakTepuCTUKa TOPCUOHHBIX MOJIEH U TEXHOJIOTUH.
CriocoObl yMsryeHus BOJIBI.

DNEeKTPOMarHUTHHIE BOJIHBI U DJIEKTPOMAarHUTHOE U3Ty4YCHHUE.
[IpuHIUI NeNCTBUA aKKYMYJIATOPOB

[IlapoBast MOJIHUS — YHUKAJIbHOE IPUPOIHOE SIBICHUE.
DKCIepUMEHTAIBHOE UCCIIEI0BAHUE 3JIEKTPOMAarHUTHON UHIYKIIUY.
OYHKIIMOHUPOBAHUE JICKTPOCTAHIIUM.

[IpeoOpazoBanumii SHEPTHI.

Hcnonb30BaHue 3JIEKTPOIHEPTUH.

SnepHas sHepreTuka.

JleficTBHE ONTHYECKUX TIPUOOPOB.

OT BOASIHBIX KOJIEC 10 TypOUH.

3naueHue s3kcnepumeHToB Hukomnsl Tecsl.

ConHlle KaK UICTOYHUK SHEPTHUU.

. YIbTpa3ByK U BO3MOKHOCTHU €r0 IPUMEHEHUS.
[IpencraBieHne KapTUHBI MUpa C TOUKH 3pEHUS (DU3UKU.
SIBneHue paayru ¢ TOYKU 3peHUs] PUBUKH.

DHeprusi BOAHBIX UCTOUYHUKOB.

Buibl HCTOUHUKOB UCKYCCTBEHHOTO OCBEIICHHUS.

W3yuenne GpU3NKH ¢ TOMOIIHI0 KOMITBIOTEPHBIX TEXHOJIOTHHA.

OIIK-1 CnocobeH mnpuMEHSTh €CTECTBEHHOHAy4YHblE M SKOHOMHYECKHE 3HAHMS NPU PELICHUU
npodeccuoHaIbHBIX 331a4 B o0xactu toBapoBeneHus; / OIIK-1.2 - ymeer pemats cTaHaapTHbIE
npodeccuoHalbHbIE 3a/1a4 C IPUMEHEHHEM €CTECTBEHHOHAaYUHbIX U 9KOHOMUYECKUX 3HAHUM
3HaHMe: TPaHUIBl X IPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B BAJKHEHIINX MPAKTHYECKUX MPHIIO-
KEHUSIX; Ha3HAYCHUE U MIPUHIMIIBI IEUCTBUS BaXKHEHIINX (PU3NYECKUX TPHOOPOB.

Ilepeuens sonpocos:

1.
2.

o 01 b

10

TemnonpoBoaHoCTh. 3aK0H Dyphe.
Bsskocth xuakocrteit (rasos). JlamunapHoe TedeHue xuakoctu (raza). ®opmymna Crokca s
CKOpPOCTH ABWIKCHH IapHUKa B BSI3KOU KUOKOCTH.

. TepMO,Z[I/IHaMI/I‘-ICCKI/Iﬁ U CTAaTUCTHUYECKHUI CMBICI OHTPOIIHNHU. BBIpa)KeHI/IC OHTPOIINU Y€PE3 CTATU-

ctudecknii Bec. PapenctBo Knaysnyca. Bropoe Hagaio TepMOJAMHAMHUKH.

. Iuxn Kapno, ero uzo0paxenue Ha PV-auarpamme, popmyna mis KIT.
. YpaBuenue, PV-nuarpamma u KpuTudeckas TeMmreparypa raza Ban-gep-Baanbca.
. [loBepxHoctHOE HaTspKeHHe. Dopmyna Jlamuiaca Ist TOTOJIHUTENBFHOTO AABICHUS O] UCKPHB-

JIEHHOM ToBepXHOCThI0. Kammisipasie sBinenus, popmyna JKropeHa.

. 3aKoH KyJ'IOHa. HaHpH)KCHHOCTB 1 MOTCHIH A JJICKTPOCTATUYCCKOT'O I1OJIA. Pabora cun QJICKTPO-

CTaTUYCCKOI'O I10JI4.
3J'ICKTpOeMKOCTB. IInockuit KOHACHCATOP. HapaJ'IJ'ICJ'H:HOC n 1ocjCaoBaTCIIbHOC COCAMHCHUC
KOHACHCATOPOB. 3Hepm$[ 3apsKCHHOTI'O KOHACHCATOpa.

. Cuna n BCKTOP INIOTHOCTH 3JICKTPHUYCCKOT'O TOKA. 3akoH oma JJIA SaMKHYTOI\/'I oenu v 1 y4acT-

ka. MomuocTs n KIIJI ncrounmka Toka.
. Cuna Amnepa, ee BenMuMHa U HarpaBiieHHe (mpaBuio jeBoi pyku). Cuna Jlopenna, ee Benu-
YiHA U HampaBlieHue. /[BuxkeHue 3aps10B B MATHUTHOM I10JIE.
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YMeHue: 00BSICHUTh OCHOBHBIE HAOII0/IaeMbIe TIPUPOIHBIC U TEXHOTEHHBIC SIBICHUS U d(D(PEKTHI ¢
MO3UIMK (YHAAMEHTAIBHBIX (PU3HMUYECKUX B3aUMOJICHCTBUI; MCTOJIKOBBIBATH CMBICT (PH3HUECKUX
BEJIMYMH U TIOHATUH; 3alMChIBATh YPaBHEHHS ISl PU3NUYECKUX BenuunH B cucteme CU

Oﬁpa3eu BapuaHTa paCu€THOI0o 3alaHusl.

PACYETHOE 3AJIAHUE Nel

YCJIOBHE:

ypaBHeHI/Ie JABUXKXCHUA MaTepHaHBHOﬁ TOYKHW UMCIOT BHU:

X(t) = A+ Bt y y(t)=C+ Dt - Et ,rae A, B, C, D, E — 3agarorcs s kaxmoro BapuanTa. Bpems
t,=0,t,=5c,t=3c

3AJIAHHUE:
1. [Toctpouts TpaekTopuio B koopaunarax XOy.
2. Beranciuts (1o gopmyiie) nepememenne AF B untepsane Bpemenn At =1, = y yxasats

ero Ha rpaduke TPaeKTOPHH.

U,

3. OnpeeauTh aHATMTUYECKU CPEIHIO CKOPOCTh B uHTepBane Bpemenn Al=1, —1 y

0003HaYNThH €e HaIpaBlICHHE HA Tpaduke B IPOU3BOIBHOM MacCIITA0E.
4, Onpenenutb MTHOBEHHYIO CKOPOCTh |U| B 3aJIaHHBI MOMEHT BpeMeHM t 1 0003HAUUThH €e
HanpaBJIeHUE Ha TpayKe B IPOU3BOIBHOM MacIiTabe.

5. Paccunraiite nosmHoe a, TaHreHIUanbHOE 4 M HOpMAJIbHOE 4n YCKOpPEHHUs B 33JJaHHBII MO-
MEHT BpeMeHH 1.

INPUMEP PEHIEHUA 3ATAYUA:

Hano:
A=2wm, B=3 m/c, C=1 M, D=8 m/c, E=2wm/c? 1, =0,t, =5¢, t=3c
VpaBHEHHUS IBHKEHHS NPUHUMAIOT Bu: X =2+3t, y =1+8t - 2t*
Pemrenue:
JIyist OCTPOEHHS TPAEKTOPUH HEOOXOAUMO ONPENETUTh 3HAYECHUS X, Y U3 YPABHEHUIl IBHKCHUS B

urTepane Bpemenn ot 1 =0 g0 T, = 5C (pexomengyercst uepes 0,5 ¢) U MOMyUSHHBIE PE3YIbTATHI
CBECTH B TaOJIHILY:

tc) ] 0 |05 1] 15| 2 | 25 | 3| 35 | 4 45 5
x(m) | 2 | 35 5] 65 | 8 | 95 |11 | 125 | 14 155 17
yom) | 1 | 45 | 7|85 | 9 | 85 | 7 | 45 | 1 -3,5 -9

Macmtab 1mo ocsiM X, y BBIOHPAETCs C YU4ETOM IMPECNbHBIX 3HAUYCHUI COOTBETCTBYIOLIMX BEIHYHH
(cm. Tabmuiy):

VI3MeHeH e KOOPAMHATEL X. Xmin = 21 Xmx =17 (n)

U3MmeHeHne KOOpAUHATHL V: Yrin = 9 Ymx =9 (M)

Ilocmpoenue epaghuxa.

HanecTu Ha KOOpAMHATHYIO CETKY TOUKH MEpPEeceyeHMs 3HAYCHHM X U y Ui KaXKJIOr0 MOMEHTa Bpe-
MEHHU, YKa3aHHOro B Tabnuie. CoeMHUTh HAHECEHHBIE TOYKH IIABHOW TMHHUEH (CM. pUCYHOK 1).
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Pucynox 1

1. Iepememenne AT =T, — T, onpenensercs o Teopeme Ingaropa:

Ar = J(Ax)* +(Ay)*  roe AX =X, =X, Ay =Y, -y,

X =2,Y =1 X, =17, Y, = -9 - 3yauenus KOOpAMHAT COOTBETCTBEHHO B MOMEHTHI Bpemenu & = 0
u L =5C (cm. TaGmuity). Takum o6pazom,

AX=17 =2 =15 (), Ay =-9-1=-10 (y), Ar =+15°+10% =18 (m).

Bexkrtop nepemerennst A - BeKTOp, COEMHAIONINN HAYaIbHyl0 M KOHEYHYIO TOUYKH rpaduka (Cm.
pUCYHOK 1).

- AT

2. ITo ompeneneHnto cpenHsAs CKOpoOCTh U, T AL C yuerom 3Hauenmii Ar =18 (\) u

18
At=5(c): vy = i 3,6 (m/c).

HarpaByienue cpeiHeli CKOPOCTH COBIAJAET C HANPABICHUEM BEKTOpa mepemenenus Ar (cm. pu-
CYHOK 1).

_ dar
3. ITo onpeneneHno MTHOBEHHAsI CKOPOCTh U = o
OHa HampapJieHa 1o KacaTelbHOi K TpaekTopun. B Moment Bpemenu ! =3 (c) BexTop U sBmsercs

KacaTeJIbHON B TOUKe ¢ KoopanHaTamu (cM. Tabmuiy) X =11 (M), ¥ =7 (m) (cm. pucynox 1).
Monynb MTHOBEHHOUM CKOPOCTH ompeensercs mo treopeme [ludaropa:

2 2
U—,/UX +Uy , TIe

dx d(2+3t) dy d(1+8t—2t?)
v,=—=——">-=3 = =2 =" = = /-84t .

at at (m/c)=const, v, at at IIPOCKLUU CKOPOCTH Ha
OCH X U ).

Jlnst mMomenta Bpemenn =3 (C) NpOeKIMHM CKOPOCTH NPHHHMAIOT 3HadeHms: Ux =3 (m/c),

vy =8-4-3=-4 (\/c) (3HaK «-» yKa3biBaeT, 4T0 Uy HAIpaBICHA B IPOTHBOMONOXKHYIO CTOPOHY
MOJIOKUTEIILHOMY HAIPaBJICHHUIO OCH )).

Moy b MPHOBEHHO# ckopocTn v = V3% + 4% =5 (m/c) (cM. pHCYHOK 2)

2 2
4, [TosnHOe ycKOpeHne d = 4/ay +ajy
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dv de

roe a, = dtx y a, = ? - IPOEKIMU YCKOPEHUS HA OCU X U ).
Yunrsisas, 9t0 Vx = 3 Uy =841 (g3 4), MOJIy4aeMm:
_d(3)_0 a _ d(8-4t)

ot ’ dt
IomHoe yckopenne a = /0% + 4% =4 (m/c?).

a =—4 (m/c?)=const.

Pucynok 2

JUi1st onpe/iesieHusl TAaHTCHIIMAIBHOTO &, ¥ HOPMAaJIbHOrO @, YCKOPEHHUIl HEOOXOAUMO MPEICTABHUTh
CXEMY CKOpPOCTEH (pUCYHOK 2). 3/1eCh ke yKa3aTh IIOJIHOE YCKOPEHHUE, KOTOPOE HAaIpPaBJIE€HO BEPTH-

KalbHO BHH3, mockonbky 8x =0, a @, mmeer oTpuuarensyio Benmuuny (I.5). TaHreHIHATbHOE

8, u HOpMaIbHOEe &n YCKOPEHUsl SIBISIFOTCSI COCTABIISIOIIMMHE MOJTHOTO YCKOpeHHs ¢ W HampasJie-
HBI COOTBETCTBEHHO BJI0JIb M MEPIEHIUKYISIPHO MTHOBEHHOU ckopocT Y (pHUCYHOK 2). OTMeUeH-

HBIC YTJIbI @ PaBHBI KaK HAKpPECT JICKAIIUC. U3 HOI[O6I/IH BBIJICJICHHBIX TPCYTrOJIbHUKOB CJICAYCT,

4ToO:

Uy H Ux
a_=acosa=a—, a,=asina=a—,
L 19

TloACTaBUB 3HAUYEHHs YCKOPEHHS M CKOpoCTeil jus MomeHTa Bpemen (=3 (c): @ =4 (m/c?),

L, =3 (m/c), ‘Uy‘ =4 (m/c), © =5 (m/c), momydmm:

T

4 3
a =4-—=32 2y a =4-—=24 2y
5 (m/c?), c (m/c?)

[Mposepka: a = \/arz +a; = \/3,22 +2,4% =4 (w/c?).

BAPUAHTDBI HCXOJAHBIX TAHHbIX:

Bapuant/ |1 |2 |3|4|5|6
Jano

~
(0]
O

101112 13| 14

A (m)

B (m/c)

C (m)

D (m/c)

RPWFLINW
RPIWINWIN
RPlWW A
RPWW| ol
RIRINININ
R IWw
R W
PR INOTN
RPOIWIN|F-
ROIW Wi
RO AN
ROl 01w
NN W
NININIWIN

E (m/c?)

N[~ WA
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Bapuant/ | 16 | 17|18 19|20 |21 |22 |23 |24 |25|26|27 |28 |29 |30
Jlano

A (m) 112 |3 |3 |2 |1 |1 |2 |3 |3 |2 |1 |1 3
B (m/c) 5 |2 |3 |4 |51]|2 |3 |4 |52 |3 |4 |5 |1 |1
C(m) 3 |2 1 /2 (3 (32 |1 |1 |2 |3 |1 |2 |3
D (m/c) 718 (8 |8 (8|9 9 |9 |9 |10]10|10|10|4 |7
E (m/c?) 2 |12 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |2 |1 |2

HaBpbIk: prMeHEHHUs OCHOBHBIX METO/O0B (PM3HKO-MAaTEMATHUECKOTO aHAN3a JJIsl PEIICHHs ecTe-
CTBEHHOHAYUYHBIX 3a/1a4; MPaBWJIbHON ASKCIUTyaTallid OCHOBHBIX MPHUOOPOB U OOOPYIOBAaHHS CO-
BPEMEHHON (PU3NYCCKOM JIA0OPATOPUH; HCIIOJIB30BAHUS METOJIOB (DU3MUECKOTO MOJCIUPOBAHUS HA
IPAKTUKE.

Ilpumepor munogvix 3a0anuil:

1. Cuma F B3auMojeicTBHS MeXIy IBYyMs ToudedHbIMH 3apsgamu Q:1=2 HKn, Q=1 uKi,
pacrnoyioxkeHHbIMU B Boze, paBHa 0,5 MH. Ha kakoM paccTosiHuM HaxoasTcs 3apsabl?

2. JIBa pa3sHOMMEHHBIX TOYEYHBIX 3apsja MPHUTATHBAIOTCS B BaKyyMe Ha paccTosHuH =10 cM c
TaKOM K€ CHIION, KaK U B KepocuHe. OnpeaenuTh, Ha KAKOM PacCTOSHUH PacIioNararoTcs 3apsiibl
B KEPOCHHE.

3. Ha menxoBoi HUTH B Bo3Ayxe moxaBemieH mapuk Maccod M=100 mr. Hlapuky cooOmien 3apsmg
Q:=2 uKin. Ha kakoM paccTOSHHM OT HETo CIlieAyeT MOMECTHTh CHH3Y 3apsa Q.= —Qi, 4ToOBI
CHJIa HAaTSDKEHUS HUTH YBEIWYHUIIach B Ba paza’?

4, CKOJBKO TEIIOTHI MPOMIET Yepe3 IUIomaab MoBepxHocTn S=1m? necka 3a Bpems t=1 4, ecan
Temneparypa Ha ero nosepxuoctu t;=20°C, a na rmy6une 0,5m — t,=10° C?

5. Ompenenuth Maccy rasza, npoauddyHaruposasmiero 3a BpeMs t=10 1 yepe3 MoBEepXHOCTh OYBBI
wiomaaeo S=100 M2, ecmu kosdppuuuent mupdysun D=0,05 cm%c. InoTHOCTH rasa Ha
ry6une 0,8 M paBHa p1=2,0-102 r/cM3, a y noBepxnocTH p2=1,0-10"2 r/cM®,

6. Ilpu M30TEpPMUYECKOM PACIIMPEHUH BOAOPOAa Maccoi M=1 r npu temmeparype t=7°C 06bem
rasa yBeJuumics B TpH pasza. OnpenenuTs paboTy paciiupeHusl.

7. llaper prytm maccoii m=200 T HarpeBalOTCs MNPHU IOCTOSHHOM JaBieHuu. [lpu sToM
temneparypa Bo3pocia Ha AT=100 K. Onpenennuts yBeanueHue BHYTPEHHEH dHEPTHH MMapoB U
paboty pacumpenus. MoJeKyibl TapoB pTYTH OTHOATOMHBIE.

8. IBa Toueunsix 3apsga Qi1=1,6 aKi u Q.=0,4 aKu pacnonoxxeHsl Ha paccTosHUH =12 cM ouH
oT apyroro. ['1le HaJlo TOMECTUTh TPETUH TMOJIOKUTENbHBIH 3apsi Qs, 4TOOBI OH OKasajcs B
paBHOBecHn?

9. OnpeznenuTh NOJHYIO KHHETHYECKYIO SHEPTUIO MOJIEKYJI YIJIEKHCIIOro raza Maccod m=44 r npu
temneparype t=27°C.

10. Onpenenuts MOMHYIO KMHETHUECKYIO SHEPIUIO MOJIEKYI, COAEPIKAIMXCSA B | KMOIb a30Ta pu
temnepartype t=7°C.

OIIK-1 CnocobeH mpuMeHSTh €CTECTBEHHOHAy4YHblE M SKOHOMHYECKHE 3HAHMS NPU PElIeHUU

npodeccuoHaIbHBIX 3a/1a4 B obnactu ToBaposeneHus; / OIIK-1.3 - BrageeT HaBBIKAMU PELICHHUS

po¢eCCHOHANBHBIX 3371a4 B 00J1aCTH TOBAPOBEICHUS

3HaHue: OCHOBHbBIC (M3NYECKHUE BETMUMHBI U (U3NYECKUE KOHCTAHTHI, UX OIpeJesieHHe, CMBICT,

CHOCOOBI M €IMHULIBI UX U3MEPEHHUS; PyHIaMEeHTalbHbIe (U3NYECKHUE OIBITHI U UX POJIb B Pa3BUTHU

HayKH.

Ilepeuenv 6onpocos:

1. MarauTtHoe 1ojie COJICHOUAA, MPSMOTO U KPYrOBOI'O TOKA.

2. MarHATHBIHA ITOTOK. 3aKOH 3JICKTPOMAarHUTHON HHTYKITUH, TpaBuio JIeHta.

3. UHayKTUBHOCTh. DHEprus KaTymku ¢ TOKOM. CaMOMHIYKIMSA NMPH 3aMBIKAHUU U Pa3MbIKaHUH
BJIEKTPUYECKOM LIETH.
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. Banmuas unnykuus. TpanchopmaTop (MOHMKAIONINHI U TOBBIMIAIOIINN).

. CBoOO1HBIEC KOJIEOaHUs B QJIEKTPUUYECKOM KOHTYpE (3aTyXarollue U He3aTyXarollue).

. BeHYX/1eHHBIE KOJIeOaHHsI B JIEKTPUUIECKOM KOHType. Pezonanc Hanpspkenuit. [lomHoe compo-
TUBJICHUE JICKTPUUECKOH 1IeTH IEPEMEHHOMY TOKY.

7. Otpaxkenue u npenomieHue ceera. [lomHoe BHyTpeHHEE OTpaXkeHHUE.

8. Onrrnueckas cuna. @opmysa TOHKOM JIMH3BI.

9. [Nonspu3zanus ceera. 3akoH Mamtoca. 3akoH bprocTepa.

10. JIndpakius cBeTa Ha MIEIH U HA PEIICTKE.

11. A6comotHO YepHOE Temo. 3akoH cMemeHus Buna. 3akon Credana-bonbimana.

12. Macca, umnynsc potoHa. Buemnuii potoaddexrt. YpaBuenue DitHmreitna s Gorodddekra.

13. 3akoH paanoakTHBHOTO pacnaja. [IpaBuna cmemenus npu anbda- u 6era-pacnazae. Heiirpuno.

14. Dueprus cBs3u u nedekt mMace sapa. THMIBL SAEPHBIX peakiuil (3K30TepMuUecKas U HI0Tep-

MHUYECKast).
15. Dnementapubpie yactubl. Knaccudukamnus mo macce: Jierkue (JICITOHBI), CpeIHUe (ME30HBI),
TsKenble (0apuonsl). KBapku.

o 01~

YMmenue: pabotaTh ¢ mpuOOpaMH U 000PYIOBaHHEM COBPEMEHHOH (H3MYecKoil 1adbopaTtopuu; uc-
MOJIb30BaTh METO/IBI (PU3UUECKOTO U (PU3UKO-XUMHUYECKOTO.

Oo0pa3ubl TeCTOBBIX 3aIaHUM
Tema: 'apMoHuYecKkue KoJieOaHUA.

1. Kakas u3 CHUCTEM, I/1306pa)KCHHBIX Ha PUCYHKC, HC SABJIACTCA KoJIeOaTeIbHOM?

T T T %m/
______ //// /// ////

A B B

2. I[lepron cBOOOIHBIX KOI€OAHUI HUTSIHOIO MasiTHUKA 3aBUCHUT OT...
A. Maccel Tpy3a.  b. yacToThl kKoneb6anuil. B. ATUHBI €T0 HUTH.

3. ITeproa cBOOOIHBIX KOJIEOAHUN HUTSHOIO MAasgTHUKA paBeH 5 ¢. YeMy paBHa yacTOTa €ro Koje-
O6anuit?

A.0,2T'm. b. 20 I'm. B.5TIm.

4. Kakoe nepemMeIieHne CoBepIaeT rpy3, KOJIeOMIOMMICS Ha HUTH 3a OJIUH MEepruoa’?

A. Tlepemeriienue, paBHOE aMIUIMTY 1€ KOJIeOaHUI.

b. Ilepemenenne, paBHOE HYIIIO.

B. Ilepemenienne, paBHOE ABYM aMILIUTY/AaM KOJICOaHUH.

5. Kak u3meHuTcs neproa kojeOaHH MaTeMaTHYeCKOTO MasTHUKA MPU YBETUUYEHUH aMIUTUTYIbI
ero kojebanuit B 2 paza?
A. YBennuutcs B 2 pa3a. b. Ymenbmntcs B 2 paza. B. He uzmenurcs.

6. Ha pucynke npuBenieHbl rpaduky 3aBUCUMOCTH KOOPJIUHATHI Tela OT BpeMeHH. Kakoit u3 rpa-
(bMKOB COOTBETCTBYET HE3aTYXAIOIUM rapMOHUYECKUM KosieOaHusM Tena?

x, cM x, cM{ x, cM

0 o> 0
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7. Kak oTHOCSITCS JUIMHBI MaTEMAaTHYECKUX MasTHHKOB, €CJIM 32 OJHO U TO XKE BpeMsl MEepBBIil 13
Hux cosepaet 20 konebanuit, a Bropoit 10 koneGanmii?
A.2:1. B.4:1. B. 1:4.

8. Ilo rpaduky 3aBUCUMOCTH KOOPJIUHATHI MasTHHKA OT BPEMEHHU OINPEACIUTE MEeProJ KoiaeOaHui
MasITHHKA.

0J{i23'45678 t.c

HaBbIK: IOTyYUTH OMBIT IPOBEICHUS (PU3HMUECKUX U3MEPECHUN U OBIIAJICTh HAYAIbHBIMHA HaBBIKAMH
MIPOBEJICHUS IKCIIEPUMEHTAIbHBIX HAYYHBIX UCCIEIOBAaHUMN (C HCIIOJIIb30BAHUEM COBPEMEHHBIX H3-
MEPUTEIBHBIX MPUOOPOB M HAYUHOH almapaTyphl), a TAKXKe METOIaMH 00pabOTKH pe3yIbTaTOB U3-
MEpeHHUIt; HaydUThCs 3P (HEKTUBHOMY HCIOIB30BAHUIO MMOTYYCHHBIX 3HAHUI U HaBBIKOB M I'PaMOT-
HOMY ITPUMEHEHUIO UX B CBOEH MPAKTUYECKOMN JAEATEIbHOCTH.

IIpumepvr munoswix 3a0anuii:

1. 3apsax Q=10 aKu co3maer anexrprueckoe mone. Kakyio paboTy coBepIIaT CHIIBI TOTO OIS, €CIIH
oHo niepeMecTHT 3apsan Qi1=1 HKx BIoab CHITOBOY JTWMHUN U3 TOYKH, HAXOSAIICHCS OT 3apsia Ha PaCCTOSHUN
r1=8 cm, 10 paccTostHus =1 m?

2. IBa Toueunsix 3apsaa Qi1=10 uKn u Q= —8 uKi1 pacnonoxens! Ha pacctostauu =20 cM ApYT OT
npyra. Haiiti cuiry, nefictByromryro Ha 3apsa Q=2 uKu, pacmonokeHHBIN mocepeanHe Mexay 3apsaamu Q1
u Q.

3. Paccrosane Mmexny nBymsi ToueunbiMu 3apsaamMu Qi1=10 vKnm m Q=3 uKun pasao 30 cwm.
Omnpenenuts paboTy, KOTOPYIO HaI0 COBEPIINTH, YTOOBI COMM3UTH 3apsabl 10 paccTosHU =10 cm.

4. Tlone co3mano ToueuHsM 3apsgoM Q. B Touke, oTcrosmiei ot 3apsaa Ha paccrosHun =30 cwm,
HaNpsHKEHHOCTH mmodist £=2 kB/M. OnpeaennuTts MOTEHIMAT ¢ B 3TOH Touke u 3apsiy Q.

5. DnekTpoH BieTes] B OJHOPOJHOE MOJ€ C HampsbKeHHOCThio £=20 kB/M B HampaBJIeHUU €ro
CWIOBBIX JHWHUW. HadanpHas ckopocTh anekTpoHa vo=1,2 Mwm/c. Haiitn yckopeHme, mpuoOperaemoe
3JNIEKTPOHOM B I10JIe, M CKOPOCTH uepe3 Bpems t=0,1 Hc.

6. 3apsbkeHHas Kamelbka JKuakocTH Maccod M=0,01 © HaxXxomuTCs B PABHOBECHU B IIOJIC
TOPHU30HTAJIBHO PACHOIOKEHHOI0 IUIOCKOI0 KOHAEHcaropa. PaccTosiHue Mexay IIacTUHaMU KOHIEHcaTopa
d=4 mwm, pazHocTs moTeHIwanoB Mexkay Humu U=200 B. Onpenenuts 3apsia KaneabKu.

7. Bosnyx, sanmmaBmmii o0beM Vi=10 71 npu HOpPManbHOM aTMOC(EPHOM JaBlICHHH, OBLI
aanabaTHo ckat 7o oobema Vo=1 5. Onpenenurs AaBjIeHUE ra3a 1nocje CKaTusl.

8. Coepummn nukn Kapho, ra3 momyunin ot HarpeBarens temiory Qi=1 k/[x. CKOIBKO TEIIOTHI
06110 oTHaHO oxjaauTento, eciu KIT/l naeanpHOM TemIoBOKH MaIuHbL 25%?

9. Mexay mJIacCTHHaMHM IUIOCKOIO KOHJEHCATOpa HAaXOAMTCS IUIOTHO MPHJIETAomas K HUM
s0oHuTOBas 1acTuHka. KoHaeHcaTop 3apsibkeH 1o pazHocty noreHimanoB U=60 B. Kakoii 6yzxer pazHocts
MTOTEHIINAJIOB, €CIM BBHITAIINTH 200HUTOBYIO TUIACTUHKY U3 KOHAEHcaTopa?

10. Pa3HOCTH MOTEHIMATIOB MEXIYy IUTACTUHAMHU TIOCKOTO BO3AYIIHOTO KOHJEHCATopa
U=120 B. Inomanp kaxaoi miactuubl S=100 cm?, paccTossHie MKy IIacTHHaMu (=2 MM.
Haittu 3apsin miractus.

OueHovHbIe CPeACTBA 3AKPBITOI0 U OTKPBITOI0 THIIA JIJISl eJlel TeKylero KOHTPOJIs U Mpo-
MEKYTOYHOM aTTeCTAMHU

OIIK-1 Cnocoben npumenams ecmecmeeHHOHAYYHbIE U IKOHOMUYECKUE 3HAHUA NPU
peuteHuu nPogheccuoHaANbHBIX 3a0ay 8 001aCMU MOBAPOEEOCH U

OIIK-1.1 3Haem ocHo8bl Mmamemamukru, @QUIUKY, GbLIYUCIUMETbHOU MEXHUKU U
npPOSPAMMUPOBAHUSL

3aoanus 3akpbimozo muna:
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1. Meron yabTpa3ByKOBOM JIOKALIMU OCHOBAH:

1)Ha cBOICTBE OTpa)KE€HUS OT TPAHUIIBI pa3zesia cpel

2)Ha CBOMCTBE Pa3JIMYHOTO MOTJIOIMICHHS TKAHSIMHU

3)Ha crtocoOHOCTH (HOKYCHPOBATHCS

4)Ha cIOCOOHOCTH U3ITY4YaThCsl OPTaHOM MPU pa3IpaKeHUN
Ilpasunvnwviii omeem: [

2. IpdexT Jonnepa 3akiiouaercs B:

1) U3MEHEeHUU YacTOThI BOJIHBI, IPU JIBUKEHUH UCTOYHUKA U TPUEMHUKA
2)U3MEHEHUH WHTEHCUBHOCTHU BOJIHBI NP IBH)KEHUU UCTOYHHKA

3)U3MEHEHUU CKOPOCTH JBMKEHUS HCTOYHHKA PU €ro COMMKEHUN ¢ HabIroaarenemM
4)U3MEHEHUH CKOPOCTH JIBH)KEHUSI UCTOYHHMKA ITPU €0 yJaleHus OT HaOIroaaTess
Ilpasunvhoiti omeem: 1

3. K HeHbIOTOHOBCKHM KMIKOCTAM OTHOCHTCS:
1)Bona

2)3TUIIOBBII CIUPT

3)pacTBOp MOBapEHHOMN COIU

4)KpoBb

Ilpasunvuwviii omeem : 4

4. PeHTreHOAUATHOCTHKA OCHOBAHA:

1)Ha pa3nyHON NOrIouaTeaIbHON ClIOCOOHOCTU TKaHEH

2)Ha CBEYEHMHU TKaHeH MoJ IeHCTBUEM PEHTI€HOBCKOI'O U3Ty4EHUs
3)Ha OTpaKCHUH MU3ITYYCHHSI OT MITKUX TKaHEH

4)Ha OTpaXEHUU U3TYUYEHUS OT IUIOTHBIX TKaHEH

IIpasunvroiii omeem: 1

5. Jlo3uMeTpbl H3MEPSIOT
1)3KCHO3ULIMOHHYIO 103y WJIN €€ MOIITHOCTh
2)MOTJIOMIEHHYIO 103y

3)010JIOTNYECKYIO SKBUBAJICHTHYIO J103Y
4)MOIIHOCTH TIOTJIOIIEHHOMN J03BI
Ilpasunvhuiti omeem: 1

3aoanus OmKpbslmozo muna.

1. IlpuGopsI 1Jis1 U3MePeHHUs BA3KOCTH *KHIKOCTH HA3BIBAIOTCS
IIpasunvuoiti omeem: suckozumemp

2. Ipu6Gop, ciayxammii A8 W3MepeHHs] apPTEPHAIBLHOr0 IaBJIEHHs, Ha3bIBaeTCs

IIpasunvrviti omeem: monomemp

3. SIBjieHHe BO3HMKHOBEHMSI 3apsii0OB HA I'PaHAX KPHUCTA/JIA MOJA JeiiCTBHEM MeXaHH-
yeckoi aedopManu Ha3bIBaeTCsA
Ipasunvrolii omeem: nveszodnekpuyeckuil dghghexm

4, Beanuyuna MHOJIHOT' 0 CONMPOTHUBJICHUSA MmePpEMEHHOMY TOKY Ha3bIBACTCHA

IpasunvHolii omeem: umneoanc

32



5. CocraBasiiomue, BXOAAIINE B HMIIEHAAHC )KUBOH OMOTKaHH
Tlpasunvhoiii omeem: EMKOCMHOE U AKMUBHOE CONPOMUBTIEHUS

6. ®u3nyecKkue OCHOBBI peorpaduu - 3To
IlpasunvHoiti omeem: pecucmpayusi UsMeHeHUll UMNeOaHca mKauell 8 npoyecce cepoeyHol
oesmenbHoCmu

7. DJIeKTpUYeCKOoil MOIeJIbI0 OMOJIOTHYECKOH MeMOpaHbI SIBJISIETCS
IlpasunvHwiii omeem: KoHOeHcamop

8. Kakoii BHJ 3/1eKTPHYECKOI0 TOKA BbI3bIBaeT HanOoJiee CHJIbHOE pa3Ipaxaloliee
aeficrBue
IlpasunvHoiti omeem: HUZKOUACMOMHBIL

9. DyeKTpoKapaAHOrpaMMa — 3T0 rpadpuk 3aBHCHMOCTH
Ipasunvhoiti omeem: pasnocmu OUONOMEHYUATIO8 IEKMPULECKO20 NOJisi cepoya om epeme-

HU

10. Haunb6oabuyio 3JIEKTPONPOBOIHOCTH MOCTOSIHHOMY TOKY uMeert

Ipasunvnwiti omeem: Kpogw

11. dusnorepaneBTHYECKHIl MeTO] MECTHOI0 BBeJEHHs JIEKAPCTBEHHBIX BelIeCTB
Ha3bIBaeTCs
Ipasunvrviti omeem: ghapmagopes

12.Pabora pedpakToMeTpa OCHOBAHA HAa 3aBHMCHMOCTH II0Ka3aTe/ls MpPeJIOMJICHHSA
or
IIpasunvHoii omeem: KOHYeHMpayuu

13. lpucnocodenne ria3a K pe3KoMy BHAEHHIO Pa3HOYIaJeHHbIX NMPeAMETOB Ha3bl-
Baercst
IIpasunvrulii omeem: akkomooayust

14. SsIBjieHue, orpaHUYHBalOIIee BO3MOKHOCTh YMEHbIIATH Mpe/es pa3pelieHust onTu-
4YeCKOro0 MUKPOCKOIA, 3TO
IIpasunvHoliii omeem: oughpaxyus ceema

15. IIpubop ausi M3MepeHUs] AKTHUBHOCTH PAaJAMOAKTHBHOIO Ipenapara Ha3blBaeTCsl

Ipasunvnolii omeem: paduomemp

OIIK-1.2 Ymeem pewamv cmanoapmuvie npoghecCUoOHAIbHbIe 3a0ayu C NpUMeHeHUeMm
ecmecmeenHOHAYYHbIX U SKOHOMUYECKUX 3HAHULL

3aoanus 3aKpblmozco muna.

1. Knnernyeckasi JHeprusi Bajia, BpamamoIerocsi ¢ 4acroroii N = 5 06/c, Wx=60 k.
HaiiTu MmomeHnT umnyJbca L Baja.

1) 5.82 xr M?/c

2) 3.82 xr M?/c

3)3.99 kr M?/c
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Ilpasunvhuiti omeem:2

2. B cocyne oobemom V = 4 ;1 HaxoauTcst macca M = 1 r Bonopoaa. Kakoe umncio moJie-
KYJI N COIEPKUT eIUHULA 00beMa cocyna?

1) 7.5 10 m3

2) 125 10% w3

3) 19.55 10® m
Ilpasunvnoviti omeem: 1

3. SIBJ1IeHHe TeNJIONPOBOAHOCTH HMeeT MeCTO NMPH HAJTUYNHU I'PAANEHTA:
1) Temnepatypsl

2) KOHIICHTPALIUH

3) CKOpPOCTH CIIOEB KUAKOCTH WM raza

4) BIEeKTpUYECKOTO 3apsia

Ilpasunvhoiti omeem : 1

4. OTHOCUTEJIPHO CTATHYECKUX 3JJIEKTPHYECKHX I0JIeH crpaBelIuBo:
1)uupKyIsUsl BEKTOPA HAMPSKEHHOCTH BJOJIb MIPOU3BOJIBHOI0, 3AMKHYTOTO
KOHTYypa paBHA HYJIIO

2)CHUIIOBBIC TMHUHU 3JIEKTPOCTATHYECKOTO MOJISI 3aMKHYThI

3)aIeKTpocTaTHYECKOe II0JIe JEWCTBYeT Ha 3apsDKCHHYIO 4YacTHIy C CHIIOH,

3aBUCSIICH OT CKOPOCTH ABUIKCHUA YaCTHUIbL

Ha

Ilpasunvnoiii omeem:1 u 3.

5. OTHOCHUTEIHLHO MATHUTHBIX CTATHYECKUX MOJIel CIIPaBeJIUBbI YTBEPKICHUSI:
1) craTu4ecKrue MarHUTHBIC TIOJIS SIBIISIFOTCS IIOTCHIUATBHBIMU

2) MarHATHOE TOJIe JIEHCTBYET TOJIBKO HA JBUKYITUECS 3apsiJIbI

3) CUIIOBBIC TMHUHM MarHUTHOTO TIOJISl 3aMKHYTHI

Ipasunvnoiti omeem: 2 u 3

3aoanus omkpeimozo muna:

HEC

1. TBepaoe Teso Bpamaercss BOKPYI HeNMOJABHKHOH OCH COIVIACHO YPABHEHMIO
@=5+6t—2t°. BeaumunmHa yYIJIOBOii CKOPOCTH B MOMEHT BpeMeHH t, =1c

Ilpasunvuwiti omeem: 2 pad/c

2. Eciiu Te10 IBMKETCS MO0 OKPYKHOCTH TI0 YaCOBOii CTpesIKe ¢ BO3pacTalouiei

N0 BeJIMYHMHE JIMHEHHOH CKOPOCTBIO, TO BEKTOP YCKOpPEHHsI TeJa B TOYKe A HMMeeT

HalNpaBJIeHUe

Ilpasunvhuiti omeem: 2

3. Ecan ps1 pactsizkenusi HeeopMHPOBaHHOI NPY:KMHBI Ha X, = lcw Tpedyercs

paB-

cuia, papHasa F= 30 H, To 115 cikaTsi 3T0ii ke NPY:KUHBI HA x, = 20cu HAJA0 COBEPIIUTDH pa-

00Ty, paBHYIO

YMEHLIIIUTH B 4 pa3a, TO MOMEHT UMITYJbCa TEJIa

IIpasunvuoiti omseem: 60 /o

4. Ecim MOMEHT MHepHUM Teja YBeJMYUTh B 2 pa3a, a CKOPOCTb €ro BpalleHus

IIpasunvuoiti omeem: ymenvuwumes 8 2 pasa
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5.IIpu  HarpeBaHMH WAEATbHOI0 Tra3a B  3aKPbITOM  COCyle  CpeJaHssA
KHHeTHYeCcKasi JHePrus MOCTYNAaTeJbHOI0 IBUKEHHUS ero MOJIeKYJ yBeJMYnJjach B 2 pa3a.
IIpu 3TOM naBJIeHUe raza
Ilpasunvnuviti omeem: ysenuuumcs 6 2 pasza

6.1lpu YBeJIUYeHUN TeMIepaTypbl U/1€eAJTbHOT0 rasza B 3 pa3a
CpeHAs KBAAPATHYHAS CKOPOCTh MOJIEKYJI

Ipasunvhoiti omeem: ygeauuumcs 8 J3 pas

7.B 1BYX 0OJJMHAKOBBIX COCY/IaX MPHU PABHBIX JABJECHUSX HAXOAATCH BOAOPO/I U TeJIHid.
Bo cko0JbKO pa3 BHYTPeHHsiS JHepPrusi BoOAOpoAa O0oJibllle BHYTPEHHeil JHepruM re-
aua?

. 5
Ilpasunvnoiti omeem: 6 — pasa
3

8. B HekoTOpOM mpolecce ra3 copepuaer padory, paBuyo SM/I:k, a ero BHyTpeHHsIsI
Heprusi yMenbimwiacs Ha 2 Mk, Kakoe K0/1M4eCcTBO TEILVIOTHI MePeIaHo ra3y B 3TOM MpPoIlec-
ce?

Ipasunvnviti omeem: 3 M/]oc

9. sSIBjeHue TEIJIONMPOBOJIHOCTH HMEET MECTO npu HAaJINYUH rpaameHra

Ilpasunvnwiti omeem: memnepamypol

10. Toyeunblii 3apsig +QHAX0AUTCH B LeHTpe cepuyeckoii noBepxHoctu. Ecim no6a-
BHUTbH 3aps -(BHYTPb cepbl, TO NOTOK BEKTOPA HANPSKEHHOCTH JJIEKTPOCTATHYECKOI0 MO
E uepe3 MOBepXHOCTH cephbl
Ilpasunvhuiti omeem: ymenvuumcs

11. Ha PHUCYHKE nsoﬁpameﬂo CCUYCHHE IBYX Mapa/uI¢JIBHBIX IUIMHHBIX [MNPAMOJH-
HelHbIX MPOBOJHMUKA ¢ NMMPOTUBOIIOJJOKHO HaIpaBJICHHBIMUA TOKaAMH |l =21 5 -

Nuayknmus B MArHUTHOIO MNOJSl PaBHA HYJII0 B HEKOTOPOil TOYKe y4yacT-
Ka

IIpasunvroiti omeem: a

12. s cerHeTo3/1eKTPHKA CIIpaBeVIMBbI YTBeP KAeHUsI:

1) B ompenerIeHHOM TeMIIEpaTypHOM HHTEPBAJie UMEET MECTO CAMOTIPOM3BOJIbHAS TIOJISIPH-
3alusl B OTCYTCTBHE BHEIIIHETO JIEKTPUUECKOTO MOJIs

2) JUDJICKTpHUYCCKasa MPOHUITACMOCTE 3aBUCHUT OT HAIIPAXKECHHOCTHU ITOJIA

3) B OTCYTCTBHHM BHEILIHETO 3JIEKTPUYECKOTO IOJIS JAUIOJBHBIEC JIEKTPUUECKUE MOMEHTHI
JAOMCEHOB paBHBI HYJIIO

Ilpasunvnoii omeem: 1 u 2
13. YpaBHeHHe TJIOCKOWH CHHYCOMIAJbLHONH BOJHBI, PACTIPOCTPAHSIONIEICS BI0Jb OCH

OX , mmeer Bua & = 0,01sin(10°

t-2X). Inuna BoJIHBI (B M) paBHA
Ipasunvnviti omsem: 3,14
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14. Ha nyTH eCcTeCTBEHHOr0 CBATa NMOMeNIeHbI /IBe NMJACTHHKH TypMaJuauHa. Ilociae
NPOXOKACHUS MJIACTHHKH 1 CBeT MOJHOCTHIO NMoJsipu3oBaH. Eciu J,m J, - HHTeHCUBHOCTH
cBeTa, MpolleAmero MmIACTUHKA 1 W 2 COOTBETCTBEHHO,
nl, =%, TOoraa yroua Mexay Hanpasjaenusmu: 00u 00 pa-

BEH

Ipasunvnsiii omeem: 60°

15. Ha pucyHKe noka3aHa KpuBasi 3aBUCHMOCTH CIIeKTPAJILHOM IVIOTHOCTH JHEpPreTH-
YeCKOil CBeTMMOCTH a0COIIOTHO YE€PHOIo0 TeJIa OT JAJHUHBI BOJHBI NPH
T=6000K. Eciu Temneparypy Tejla yMeHbIIUTh B 4 pa3a, TO AJHHA
BOJIHBI, COOTBETCTBYIOLIAsi MAKCUMYMY M3JIy4eHUsl a0COJIIOTHO 4Yep-
HOT'0 TeJ1a
IIpasunvuwviti omeem: ysenuuumcs 6 4 pasa

OIIK-1.3 Bnadeem Hagvikamu peuteusi npopecCUOHANbHbIX 3a0a4 6 obaacmu
moseaposedetus

3aoanus 3axpvimoco muna:

1. Teso GpoureHo co ckopoctbio V, = 10 m/c mox yriom a = 45° k ropusonry. Haiitu

pajnyc KpUBHU3HbI R TpaexkTopuu Tesia yepe3 Bpemsi t = 1 ¢ mocJie HayaJia IBUKEHHSI.
1)6,3m
2)9,3m
3)12,5m

Ipasunvhuviti omeem: 1

2. B 6ansione BMecTUMOCTBHIO V = 3 11 comep:kuTes kucjaopoa maccoii m=10r. Onpesne-
JINTh KOHI[EHTPAIUIO N MOJIEKYJI ra3a:

1) 8,27 * 10 m3

2) 6,27 * 10® m3

3) 15,27 * 10® m®

Ipasunvholii omeem: 2

3. Tonkoe koJbI0 HeceT pacnpeneiaennblii 3apsaa Q = 0,2 mxKu. Onpenennts Hanps-
JKEeHHOCTh E 3j1eKTpHYecKoro moJisi, co31aBaeMoOro pacrnpeaejeHHBIM 3apsiioM B TOYKe A,
PaBHOY/AAJIEHHOI 0T BCeX TOUYEK KOJbIa Ha paccTosinue =20 cm. Paguyc koabua R = 10cm.

1) 109 kB/m

2) 99 xB/m

3) 39 kB/m

IIpasunvroiti omeem: 3

4. Ilo MpoOBOJAHUKY, U30THYTOMY B BH/J€ OKPY:KHOCTH, TeueT ToK. HampskeHHOCTH
MATHUTHOTO NOJIs B eHTpe okpyxkHocTH H =50 A/M. He n3MeHsisi CHJIbI TOKA B IPOBOJHHKE,
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emy npuaaau ¢popmy kBajapara. OnpenejuTb HANPSIKEHHOCTh MATHUTHOTO MOJIS B TOYKeE Tie-
peceyeHus 1MaroHaJjei 3TOro KBajpara.

1) 57,316 A/m

2)77,316 A/m

3) 257,316 A/m

Ilpasunvnwviii omeem: [

5. BoIYHCJIMTH AJIUHY BOJTHBI (JOTOHA, JHEPTUs KOTOPOT0 PABHA HEPIrHH MOKOS JJIeK-
TPOHA.

1) 25,4 * 1012 m

2)2,4* 102 m

3)12,7* 102 M

Ilpasunvhuiti omeem:2

3aoanus omkpeimozo muna:

1. Teao maccoiit M= 0,5 kr aBUAKeTCS NPSIMOJIMHEIHO, IPUYEM 3aBUCMMOCTb NPON/IeH-
HOI'0 TeJIOM myTH S oT Bpemenu t maercst ypasuenuem S=A-Bt+Ct>-Dt}, rne C=5m/c>’u D =1
m/c® . Haiitn cuay F, aeficTBylOlmIyl0 HA TeJl0 B KOHIE MEPBOH CEKYHIbI JBHKe-
HHA

Ilpasunvnoviti omeem: 2H

2. ox neiictBuem cuiibl F = 10 H Teno nBUKeTCS MPSAMOJIMHEIHO TaK, YTO 3aBU-
CHMMOCTH NPOIiJeHHOr0 TeJIOM IMyTH S oT BpeMennu t g1aercs ypasuenuem S = A — Bt + Ct?,
raeC = 1 m/c? . Haiiti maccy M tesia

Ilpasunvruviii omseem: 5 ke

3. /IBe rupu ¢ MmaccaMu M1 =2 Kr 1 M2 = 1 Kr coeJuHeHbl HUTHIO U MEPEKUHYTHI Yepe3
HeBecOMbIii 0,10k, HaliTu yckopeHHe a, ¢ KOTOPBIM ABUKYTCsl THpU. TpeHueM B 6Ji0Ke mpeHe-
Opeub

Ipasunvnwiii omeem: 3,27 m/c?

4. KakoBa temmneparypa T ra3a, Haxoaserocs noj nasjennem P=0,5 MlIla, eciiu B co-
cyne oobema V = 15 1 copepxurcsa N= 1,8-10% mosexkyn?
Ipasunvnoii omeem: 300 K

5. JIBa cocyna, HamoJHEHHBIX BO31yXoM npu aasjaenusx pi1=0,8 MIla u p2=0,6 Mlla,
umeloT 00bembl V1 =3 a1 u V2 =5 1. Cocyabl coeiuHAIOT TPYOKOii, 00beMOM KOTOPOiIi MOKHO
npexHedpeyn M0 CPAaBHEHHIO ¢ 00bemaMu cocyaoB. HaiiTu ycraHoBHBIIEecs: 1aBJIeHHE P B CO-
cyaax. Temneparypy c4MTaTh HOCTOAHHOM

Ilpasunvuoiii omeem: 675 klla

6. DJekTpHYecKOe ToJe 00PA30BAHO MOJIOKUTEIbHO 3aPSKeHHOH 0eCKOHEYHO IJIMH-
HOIl HUTBHIO ¢ JUHelHoH miaoTHocThIO 3apsiaa 7= 0,2 MmxKa/m. Kakyio ckopocts V nmosayuur
3JIEKTPOH MO JAelCTBHEM M0JIsl, MPUOJIM3UBIINCH K HUTHU C PaccTosiHus 1 = 1 cM 10 paccrosi-
Hus r2 = 0,5 ecm?
Ipasunvuwiii omsem: 2,96 * 107 m/c

7. OKo0/10 3apsiKeHHON 0eCKOHEeYHO MPOTSKEHHOH NMJIOCKOCTH HAXOAMUTCH TOYEUYHBIH
3apsa ( = 0,66 K. 3apsa nepememaercs Mo JUHAN HANPSIKEHHOCTH TOJIsSl HA paccTosinue Ar
= 2 cM; npu 3ToM coBepuiaercst pa6ora A = 5-10° JI:k. HaiiTh moBEpXHOCTHYIO IIOTHOCTD 3a-
psiia 0 HA IVIOCKOCTH
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Ipasunvusiii omeem: 6,705 * 10° Kn/u?

8. Tonkwuii cTep:keHb COTHYT B KOJIbIO paanycoM R=10 cm. OH paBHOMEPHO 3apsiKeH ¢
JIMHeiHOH M10THOCTHIO 3apsiaa 7= 800 HKu/m. OnpeaesuTh NOTEHUHMAJ B TOYKE, PACIIOJI0KEH-
HOI1 Ha OCH KOJIbIIa HA paccTosinuu h =10 cM oT ero meHTpa.

Ilpasunvnwviii omeem: 32 kB

9. IIpoToH BJIeTe]1 B OIHOPOJHOE MATHUTHOE MoJie oA yriaoM o = 30° k HanpaBJIeHHIO
MOJISI U IBHIKETCSH M0 CUPATH, paauyc koTopoi R = 1,5 cm. UHAYKIMSE MATHUTHOTO NOJIsIB =
0,1 Tn. HaliTu KUHETHYECKYI0 IJHEPTUI0 IPOTOHA.
Ilpasunvnwviii omeem: 431,1 5B

10. DJeKTpOH ABHKETCA B MATHUTHOM MoJie ¢ mHaAykuueir B = 1 mTa mo okpy:kHoCTH
paauycom R = 0,5 cm. KakoBa kunernueckas 3neprusi 7 jiekrpona? OTBeT 1aTh B AKOYJIAX
U DJIEKTPOH-BOJILTAX.

Ilpasunvrwviii omeem: 3,5 * 1019 Lo

11. YacTuua, Hecymiasi O1MH 3JIeMEeHTAPHBIH 3aps/, BjieTe/ia B 0JHOPOJAHOE MATHUTHOE
nosie ¢ uuayknueir B=0,2 Ta nox yraom o=30° k Hanpasjenuio JuHui MHAYKnud. Onpene-
JuTh cuay Jlopenua Fi, eciu ckopocets yactuusl v = 10,5 m/c.

Ilpasunvrwviii omeem: 1,68 * 102t H

12. Kakoe uncjo mwrpuxoB No Ha eIMHUIY /JUIMHBI HMeeT TH(PAKINOHHAS pelleTKa,
ecJId 3ejieHast TuHUs pTyTH (A = 546,1 HM) B cieKTpe NMEepBOro MopsiaAKa HabIWAaeTCs MO yI-
Jaom @ =19°87?

IIpagunvnviii omeem: 600 mm™

13. Ha nu¢pakumoHHyio pemieTky HOPMAJbHO NajaeT My4ok cBera. HarpueBasi unus
(A1= 589 uM) gaeT B CIEKTPe MepBOro mopsiika yroua auppakuuu ¢i= 17°8. Hekoropast Junus
JIaeT B CHEKTPe BTOPOro Mopsiika yroJ audpaxuuun = 24°12". Haiitu 1jiuHy BoJaHbI A2 3TO# Ju-
HUHU ¥ YHCI0 ITPUX0B No Ha eIMHNILY JJUHbI PelIeTKH.

Ipasunvuwiii omeem: 500 um™

14. Ha nupakuuoHHYI0 pelleTKy HOPMAJbHO NaJaeT IMy4YO0K CBeTa OT pPa3psiAHOM
Tpyoku. KakoBa 1o/kHa G6bITh nocTOsIHHAS d AM(PAKIIMOHHON pPelIeTKH, YTO0bI B HAIPaBJIe-
HUHU @ = 41° coBnagaju MakcuMyMbl JiuHUil 1= 656,3 M u A2=410,2 am?

Ipasunvnwiii omeem: 500 mm™

15. Cpennsis KBaApaTHYHAs CKOPOCTb MOJIEKYJ HEKOTOPOro rasa Ve..=450m/c. JlaB-
Jgenue raza p = 50 klla. HaliTu n10THOCTH pra3a npu 3TUX yCJI0BHSAX.
IIpasunvnoiti omeem: 0,74 ke/m®
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5.4 MeTonnueckne MaTepHaJibl, ONpeaeJsoIue NPpouexypbl OlleHUBAHUSA 3HAHMI,
YMeHHi, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIOLIMX 3TaNbl POPMUPOBAHUS
KOMIIeTeHLM i

JIJis KOMILJIEKCHOM OLIEHKH KadyecTBa Y4eOHOU paOoThl oOyuarolmuxcs BHeApeHa OaibHO-
PEUTHHTOBAs CUCTEMa OLIEHKH Y4EOHBIX TOCTHKEHUN 00YJatOLIIXCSl.

bannbHO-pedTHHTOBAs cHUCTEMa OLIEHKH Y4YeOHBIX JOCTHMKEHHH O0YyJaroIIMXCs HalpaBiieHa
Ha peLICHHE CIEAYIOIIMNX 3a]1a4:

- MOBBIIIEHHE MOTUBAIUU OOYYAIOIIMXCS K OCBOCHHIO 00pa30BaTENbHBIX MPOTpamMM IyTeM
0oJee BeICOKOH quddepeHIINaliY OLICHKH X Y4eOHOU paboTHI;

- MIOBBIILIEHUE YPOBHS OpraHu3alny o0pa3oBaTeNbHOTO MpoIiecca B yHUBEPCUTETE.

[Topsimox HauumciieHUs: OaJIOB JOBOJSATCS JO CBEACHUS KaXKIOro 0O0y4aroIlerocsi B Havaje
ceMecTpa U3y4eHUs: JUCIUILTHHBIL.

MakcumansHas cymma (100 6amioB), Habupaemasi CTyACHTOM 1O AUCHUIUIMHE BKJIIOYACT JBE
COCTaBJISIIOLIHE:

- IIepBasi COCTABJIAIONIAs — OLIEHKA PEryIsIPHOCTH, CBOEBPEMEHHOCTH M Ka4€CTBA BHITIOJHEHUS
CTYJIEHTOM y4eOHOM pabOoThI MO U3YUEHUIO IUCUUIUIMHBI B TEYECHHE TIEPUOIa U3yUEHUS JUCITUILIH-
HBI (cemecTpa) (cymma — He Oosiee 85 O6ansioB). baibl, XapakTepU3yrOIIUe yCIeBAEMOCTh CTYICHTA
0 TUCUUIUIMHE, HAOUPAIOTCS UM B TEYEHHME BCETO MepHo/ia 00yueHUs 32 U3yUCHHE OTACIbHBIX TEM
U BBINOJIHEHHUE OT/IEIbHBIX BUI0B PaloT.

- BTOpasi COCTaBIAIONIAs — OLIEHKA 3HAHUU CTYACHTA MO pe3yJabTaTaM MPOMEXYTOYHOM arTe-
crauuu (He 6osiee 15 —Oansos).

OO0muit 6am1 TeKyIero KOHTPOJIS CKIIAIbIBACTCS U3 CIASAYIONINX COCTABISIONIUX

- TOCEIIAEMOCTh — CTYICHTY, TOCETUBIIEMY BCe 3aHATHS, Hauucisercst 20 6auios;

- BBINIOJIHEHUE 33JaHUN MO JUCUUIUIMHE B TEYEHHE CEMECTpa B COOTBETCTBUU C YUEOHBIM
m1aHoM. CTyZeHTy, BBIIOJHUBLIEMY B CPOK M C BBICOKMM KaueCTBOM BCE TpeOyeMble 3aJaHus,
HaYHCIseTCss MakcuMaibHO 20 6aioB;

- KOHTPOJIbHbIE MEPONPUATHUS (TECTUPOBAHNE, KOHTPOJIbHBIE PaO0OThl) — MaKCUMAaJIbHAsI OLIEH-
Ka 25 GaioB.

- Oonychl - 20 6aoB.

Jlo npoBeneHns NPOMEKYTOUHOM aTTeCTallU MPETNOJaBaTeNlb MOXKET B Ka4eCTBE MOOIIpe-
HUS HAYUCIUTH oOydaroniemycs 10 20 AoMOoTHUTENbHBIX (OOHYCHBIX) 0ajUIOB 3a MPOSBIICHUE aKa-
JIEMHYECKON aKTUBHOCTU B XOJI€ M3YUEHUS NUCUUIUINHBI, BHIOTHEHUE UHINBUAYAIbHBIX 3aJlaHUN
C OLIEHKOH «OTJINYHO», aKTUBHOE Yy4YacTH€ B I'PYNIIOBOM MPOEKTHOW paboTe, HEMOCPEICTBEHHOE
y4yacTue B oluMnuagax u T.1n. Hauncnenne OOHYCHBIX 0ajsIOB MPOU3BOAUTCS Ha MOCIEIHEM 3aH -
Tun. Ha nmepBbIX 3aHATUSAX MpEnoiaBaTeib BbIJIAET CTYJEHTaM rpagMK KOHTPOJIbHBIX MEPOIPHUATHIMA
TEKYIIEr0 KOHTPOJIS.

OneHka 3HaHUW, YMEHHMH, HaBbIKa U (WJIM) OMBITA EATEIbHOCTH, XapaKTEPU3YIOLIUX 3TAIlbI
(dbopMHUpOBaHHS KOMIETEHIUI MO AUCHUIUIMHE TPOBOAUTCA B (popMe TEKyLIero KOHTPOJIS U Mpo-
MEKYTOYHOM aTTECTALNH.

Texymuii KOHTPOJIb IPOBOAUTCS B TEUEHUE CEMECTPA C LIEJIBIO ONPEIEICHNUs YPOBHS YCBOE-
HUs 00ydYaromMMHUCA 3HAHUM, GOPMUPOBAHUS YMEHUH, HaBBIKOB M (WJIM) OMbITA AESTEIBbHOCTH,
CBOEBPEMEHHOTO BBISIBIICHUS IpenojaBaTeieM HeJOCTaTKOB B IOJArOTOBKE 00yYaIOMIUXCs U IPUHSI-
THS HEOOXOJUMBIX Mep MO €€ KOPPEKTUPOBKE, a TaK e ISl COBEPIIEHCTBOBAHUS METOAUKHU 00Y-
YeHUs1, OpraHu3aluy yaeOHoi paboThl U OKa3aHUs 00yUarOIIUMCS MHIUBUIyaIbHON TTOMOIIH.

K tekymiemy KOHTpOIIIO OTHOCATCS MTPOBEPKA 3HAHUMN, YMEHUH, HABBIKOB 00yUYaOIUXCSl:

- Ha 3aHATHAX (OMPOC, pellieHue 3a/1ay, Je0Basi Urpa, KPYIJIbIA CTOJ, TECTUPOBaHUE (ITMCbMEHHOE
WM KOMITBIOTEPHOE), OTBETHI (IIMChbMEHHbBIE WIIM YCTHBIE) Ha TEOPETHUYECKUE BOIIPOCHI, pELLIEHHE MpakK-
THYECKHX 33/]1a4 1 BBITOJTHEHNE 3a/IJaHUI HA PAKTUUECKOM 3aHATHH, BHINOJHEHUE KOHTPOJIBHBIX padoT;

- 110 pe3y/bTaTaM BbINOJHEHUS MHIMBUYaIbHBIX 3aJaHHH;

- 110 pe3ysbTaTaM MPOBEPKU KayecTBAa KOHCIEKTOB JIEKIHA, pabouux TeTpaael 1 MHbIX MaTe-
pHaJoB;
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- 110 pe3yJbTaTaM OoT4eTa OOyUaloIMIMUXCsl B X0/1€ MHIANBUAYAIbHOW KOHCYJIBTAIIUH TPEToIaBa-
TeJs, IPOBOJUMOM B 4aChl CAMOCTOSITEIbHOM paOOThl, 10 UMEIOLIUMCS 33JJ0JPKEHHOCTSIM.
Ha mepBbIX 3aHATHSX MPENoAaBaTeNb BBAAET CTyACHTaM IpaUK KOHTPOJIBHBIX MEpONpHs-

TUN TEKYIEro KOHTPOJIS.

I'PA®UK KOHTPOJBbHBIX MEPONPUATHH TEKYLIEr0 KOHTPOJISI
10 AUCHUIIHHE

dopMa KOH-
Sran TPOJBHOI'0 MEpo- Mecsn npo-
Ne u HaumeHoBaHMe TeMbl | @opmupye- | Uaaukarop | ¢popmu- MpUATHS (TecT, BEACHIL KOt
KOHTPOJIbHASI Pa- | TPOJILHOIO Me-
KOHTPOJBbHOI'O MEPONPHU- | Masi KOMIIE- | JOCTUKCHUS | pOBAHUA 60Ta. VCTHBIR ponpusTHS
ATHSA TEHIHUA |KOMIETEHLHH| KOMIIe- )y
S onpoc, KOJJI0KBH- |OuHas gopma /
M, A€J10Basi urpa u 3a04YHas
y
T.1.)
1. «®usnueckue ocHoBbl|OITK-1 OIIK-1.1, I>Tan ®eppainb
MEXaHUKH OIK-1.2, ll>ran VerHbii ompoc
OIIK-1.3
2. «Monexymspuas ¢u-|OITK-1 OIIK-1.1, I>ran Mapt/Hos6pb
3WKa ¥ TEPMOJUHAMHIKA OIIK-1.2 lloran |KoHTponsHas pa-
1 Ill>ran |6oTa
OIIK-1.3
3. «Onexrpuuecto u|OIIK-1 OIIK-1.1, Isramn Arnpenb
MarHeTU3M» OITK-1.2 lloran |[KoHtposnbnas pa-
’ [llsran |Oota
OIIK-1.3
4. Ontuka u aromHas ¢u-|OIK-1 OIlK-1.1, IaTan Mai
3HKa» OIIK-1.2, |loran VCTHBIH onpoc
IyTan
OIIK-1.3

Yemuwuit onpoc — HambGonee pacrpOCTpaHEHHbBIM METOJ KOHTPOJIS 3HAaHMH CTYJEHTOB,
MIPEAYCMATPUBAIOIINI YPOBEHb OBJIAJCHHUS KOMIIETCHIMAMH, B T. Y. IIOJIHOTY 3HAHMM TEOpEeTHYe-
CKOT'0 KOHTPOJIUPYEMOT'0 MaTepHala.

[Ipy ycTHOM OIpoce yCTaHaBIMBAETCS HEIOCPEACTBEHHBINM KOHTAaKT MEXy IIpernojiaBare-
JIEM U CTYJEHTOM, B IIPOLECCE KOTOPOro IMPErnoAaBaTeb IMOJy4aeT IUPOKUE BO3MOXKHOCTH JUIS
M3yUYeHUs] MHIUBHIyaTbHBIX 0COOEHHOCTEH YCBOGHUS CTyJeHTaMu y4eOHOro MaTepHara.

VYCTHBIN onpoc O AMCHUUILIMHE IPOBOAUTCA HA OCHOBAHWU CAMOCTOSATEIBLHOW paboThHI CTY-
JIEHTA 10 KaXX10MYy pa3zeny. Bonmpocel npencTaBieHsl B IIaHax JIEKIUH 110 TUCHUIUIMHE.

PaznuyaroT ¢ppoHTaNbHBIA, HHANBUAYAIbHBIN 1 KOMOMHUPOBAHHBIN onpoc. @PpoHmanbHuli
OIpocC MPOBOAUTCA B hopMe Oecenbl npenoaanares ¢ rpynmnoil. OH OpraHMYecKu coYeTaeTcs ¢ mo-
BTOPEHHUEM PONAEHHOTO, SBJISISICH CPEJCTBOM [IJIs 3aKPEIUICHHS 3HAaHUW U ymMeHul. Ero mocroms-
CTBO B TOM, YTO B aKTHBHYIO YMCTBEHHYIO paOOTy MOKHO BOBJIEYb BCEX CTYJIEHTOB Ipymnmbl. J[is
3TOTO BOIPOCHI JOJHKHBI AOMYCKaTh KpaTKyto (opMmy OTBETa, ObITh JJAKOHUYHBIMH, JJOTHYECKH YBSI-
3aHHBIMHU JIPYT C JPYroM, JaHbl B TaKOH MOCII€A0BAaTENbHOCTH, YTOOBI OTBETHl CTYAECHTOB B COBO-
KYITHOCTH MOTJIM PACKPBITh COZEpKaHue pasnena, Tembl. C moMomipio (PpOHTAIBLHOTO OMpoca mpe-
[10/1aBaTeIb UMEET BO3MOXKHOCTh IPOBEPUTH BBIIIOJHEHUE CTYJEHTAMM JAOMAIIHETO 3aJaHUs, BbI-
SICHUTh TOTOBHOCTB TPYIIIbI K U3yYEHHIO HOBOT'O MaTepuala, OlpeaeanTb copMUpOBaHHOCTH OC-
HOBHBIX MOHATHH, YCBOEHHE HOBOTO y4eOHOro mMarepuaia, KOTOPBIA TOJIBKO YTO ObLI pa3o0paH Ha
3aHsTud. LlenecoobpazHo Ucnonb30BaTh (POHTANBHBINA OMPOC TAKXKE Mepes MPOBEJCHUEM MPAKTH-
YeCKHUX paboT, TaK KaK OH MO3BOJISIET IPOBEPUTH MOATOTOBICHHOCTh CTYJCHTOB K MX BBIITOJHEHHUIO.
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Bonpochl 10/KHBI UMETh NMPEHMYIIECTBEHHO IOMCKOBBIN XapakTep, YToOBbl MOOYXIaTh
CTY/ICHTOB K CAMOCTOSATEIBHOIN MBICITUTEIHHOMN JIEATEIILHOCTH.

Hnousuoyanvuolii onpoc TMpeanoiaractT oObsICHEHHE, CBSI3HBIC OTBETHI CTYACHTOB Ha BO-
MIPOC, OTHOCSIIUHICS K U3ydaeMOMY Y4eOHOMY MaTepually, IMO3TOMY OH CIIY)KUT Ba)XKHBIM CpEj-
CTBOM pPa3BUTHUS PEUH, MAMSITH, MBIIUIICHHUS CTYACHTOB. UTOOBI cAenaTh Takyr MPOBEPKY Oolee
rI1yOOKOH, HEOOXOJMMO CTaBUTh MEPE]l CTYICHTAMH BOTIPOCHI, TPEOYIOIIHE Pa3BEepHYTOrO OTBETA.

BOHpOCBI AJId UHAWBUAYAJIBHOI'O OIIpoCa OOJIKHBI 6BITB YCTKUMHU, ACHBIMU, KOHKPCTHLIMU,
E€MKUMH, UMETh MPUKIIATHON XapaKTep, OXBAThIBATh OCHOBHOM, paHee MPOUICHHBII MaTepua mpo-
rpaMMBlI. Nx COACPIKAHUC NOJDKHO CTHUMYJIUPOBATH CTYACHTOB JIOTHYCCKU MBICIIMTb, CPAaBHUBATD,
aHAJM3UPOBATh CYIIHOCTH SIBJICHHUM, JOKa3bIBaTh, MOJOUPATh YOCIUTEIbHBIC IIPUMEPHI, YCTAHABIIH-
BaTb NPHUYMHHO-CJICACTBCHHBIC CBSA3U, CJIATh 000CHOBaHHEIE BBIBOJAbBI U 3TUM CII0COOCTBOBATH
O0OBEKTHBHOMY BBISIBIICHUIO 3HAHUW CTYJEHTOB. BOmpockl 0OBIMHO 3a/1aI0T BCEH TpyIIe U MOCIe
HeOOoJIBIION May3bl, HEOOXOIUMOH IS TOTO, YTOOBI BCE CTYIEHTHI MOHSIN €r0 ¥ MPUTOTOBUIINCH K
OTBETY, BBI3BIBAIOT JUIsl OTBETa KOHKPETHOTO CTY/ICHTA.

s Toro 4toObl BBI3BATH IPU MPOBEPKE MO3HABATEIbHYIO AKTUBHOCTH CTYAEHTOB BCEU
TPYIIIBL, 1IeNIeCO00pa3HO COYeTaTh MHAMBUAYAIbHBIN U (YPOHTAIBHBIN OMPOC.

JTMTEIhHOCTh YCTHOTO OIMPOCa 3aBUCUT OT y4eOHOTO MpeaMeTa, BUIa 3aHATHH, HHIAUBUIY-
QJIbHBIX OCOOCHHOCTEH CTY/ICHTOB.

B mporiecce ycTHOTO ompoca mpenoaBaTento HeoOX0AUMO MOOYKAATh CTYACHTOB MCIONb-
30BaTh MPH OTBETE CXEMBbI, IPaUKH, AUATPAMMBI.

3aKIrounTeIbHAS YacTh YCTHOTO ONPOCca — MOAPOOHBINA aHATN3 OTBETOB CTYACHTOB. [Ipemno-
JaBaTeib OTMEYACT MOJOXKHUTEIbHBIE CTOPOHBI, YKa3bIBaCT HA HEJOCTATKH OTBETOB, JICJIAET BBHIBOJI O
TOM, KaK U3y4eH y4eOHbIil MaTepuai. [Ipu olieHKe 0TBETa yUUTHIBAET €0 MPAaBUIBHOCTD U MOJIHO-
Ty, CO3HATEIILHOCTh, JIOTHYHOCTh M3JIOKEHHS MaTepuaia, KyJbTypy peud, YMCHHUE YBS3bIBATh TEO-
pETHYECKHE TIOJIOKEHUS C MPAKTUKON, B TOM YUCIIE U ¢ Oyaymied mpodecCHOHaIbHON eI TeIhHO-
CTBIO.

Kpurepun n mkaJjbl OlileHMBaHUS YCTHOTO OIIpoca

Kputepun onieHKH npu TeKyeM KOHTpoJIe Onenka
CryneHT OTCYTCTBOBAJI Ha 3aHATHH WM HE IpUHUMAaN ydactus. He- «HEY/I0BJIETBOPUTEIILHO
BEPHBIEC U OLUIMOOYHBIE OTBETHI 110 BOIIPOCaM, pa30upaeMbIM Ha CeMU-
Hape
CryneHT NpUHUMAeT yyacTue B 00CYXJICHUH HEKOTOPBIX MpoOiIeM, «YZAOBIIETBOPUTEIBHO»

NaéT pacIuIbIBYATBIC OTBETHI Ha BOMPOCHL. OMUCHIBAs TEMY, IyTaeTCs U
TEpsIeT CYTh BONpoca. BEepHOCTh CyX/IeHUH, MOJHOTA U TPABUIBHOCTb
otBeToB — 40-59 %

CTyAeHT NpHHUMAET y4acTHe B OOCYKICHUH HEKOTOPBIX IMPOOJIeM, «XOPOILO»
JaéT OTBETHI HA HEKOTOPBIC BOMIPOCHI, TO €CTh HE MPOSIBIISIET JOCTATOY-
HO BBICOKOW aKTUBHOCTH. BEpHOCTH CyKJEHW CTyJeHTa, MOJIHOTA U
PaBWIBHOCTH 0TBETOB 60-79%

CTyzneHT 1eMOHCTpUPYET 3HaHUE MaTepuayia Mo pPas3jely, OCHOBaH- «OTJIINYHOY
HblE€ Ha 3HAKOMCTBE C 00S3aTeIbHOW JIUTEPaTypOd M COBPEMEHHBI-
MU MyOJIMKaIMAMU; JAeT JIOTMYHbIE, APT'yMEHTHPOBAHHBIE OTBETHI
Ha TOCTaBJICHHbIE ONPOCHL. BbICOKast aKTUBHOCTh CTYJI€HTA IIPH OTBE-
Tax Ha BOIIPOCHI ITPENOaBaTelsl, akTUBHOE y4acTUE B IIPOBOJAUMBIX
nuckyccusix. [IpaBUIbHOCT OTBETOB U MOJTHOTA UX PACKPBITUS JOJIK-
HBI cocTaBIsATh Ooee 80%

TecTupoBanne. OCHOBHOE JOCTOUHCTBO MeECM OG0 (hOPMbL KOHMPOJIA — IPOCTOTA U CKO-
pPOCTh, C KOTOPOM OCYIIECTBIISIETCS IepBasi OLIEHKA YPOBHS OOYyYEHHOCTH IO KOHKPETHOH Teme,
MO3BOJIAIONIAsA, K TOMY XK€, PEIbHO OLIEHUTh TOTOBHOCTh K HTOTOBOMY KOHTPOJIIO B MHBIX (hopMax
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U, B cly4ae HeOOXOIMMOCTH, OTKOPPEKTUPOBATh T€ WJIM MHbIE JIEMEHTHI TeMbl. TecT dopmupyer
IIOJIHOTY 3HaHUHN TEOPETHYECKOTO KOHTPOJIUPYEMOr0 MaTepuaia.

KpnTeplm H IIKAJIbl OCHUBAHUA TECTOB

Kpurepuu o1ieHKH npu TeKyIeM KOHTpoJie

MPOLIEHT MPaBWIBHBIX OTBETOB MeHee 40 (1o 5 6anbHOM CUCTEME KOHTPOJISI — OIIEHKA «HEYI0-
BJICTBOPUTEIILHO);

MPOLIEHT TMPaBWIbHBIX OTBETOB 40 — 59 (1o 5 OanbHOM cUCTEME KOHTPOJISL — OLICHKA «YOBJIE-
TBOPHUTEIILHOY)

MPOILICHT MPaBWIbHBIX OTBETOB 60 — 79 (10 5 GanbHOM CUCTEME KOHTPOJIS — OLIEHKA «XOPOIIIO)

IIpoLEHT npaBuwibHbIX OTBETOB 80-100 (1o 5 OanbHOM cuCTEME KOHTPOJIS — OLICHKA OTJIIMYHOY)

Kpurepun u mkajubl oueHuBanus pedeparon (10KJIA10B)

Orenka [Tpodeccuonanpubie OT4eTHOCTD
KOMIICTCHITNH
Pabora BbInoHeHa Ha BEICOKOM MPOGeCCHOHATEHOM
ypoBHe. [I0THOCTBIO COOTBETCTBYET MOCTABJICHHBIM B 3a- .
9 [TuceMenHO 0hopMIECHHBIN
JTaHUM LeTsaM U 3aia4dam. [IpeacrapneHHblil MaTepuan B
nokiana (pedepar) npea-
5 OCHOBHOM BEpEH, JOMyCKAIOTCS MEJIKHE HETOYHOCTH.
cTaBJieH B cpok. [TonHo-
CryneHT cBOOOAHO OTBEUYAET HA BOIIPOCHI, CBA3AHHBIE C
CTBhIO0 OPOPMIICH B COOT-
JoK1agoM. BeipaskeHa ciocoOHOCTh K MPOQecCHOHANb-
N . BETCTBUU C TPEOOBAHUSIMHU.
HOW ajanTaiuu, UHTEPIIPETallu 3HAHUN U3 MEXKIUCIIH-
IUIMHAPHBIX o0JiacTeit
Pabora BbIMoIHEHA HA JOCTATOYHO BHICOKOM Tpodeccu- .
[MucemMeHHO 0hOpMIICHHBII
OHAJBHOM YPOBHE, JONYIICHBI HECKOJIBKO CYIIECTBEH-
noknan (pedepar) mpea-
4 HBIX OIIMOOK, HE BIUSIOMINX HA pe3ynbTaT. CTYIEHT OT-
CTaBIICH B CPOK, HO C HEKO-
BEYaeT Ha BOTIPOCHI, CBSI3aHHBIE C TOKJIAZOM, HO HEO-
TOPBIMH HETOPAOOTKAMHU.
CTaTOYHO MOJIHO.
[TuceMenHO odopMIEeHHBIN
YpoBeHb HEOCTATOUHO BBICOK. J{OMyIIeHbI CyIeCTBEH-
noknan (pedepar) npen-
HbIE ONIMOKH, HE CYIIECTBEHHO BIMSIONINE HA KOHEYHOE
CTaBIICH CO 3HAYUTEIHHBIM
3 BocmpusaTrue maTepuana. CTyIeHT MOKET OTBETUTS JIHIIb
ono3aanueM (Oonee Hee-
Ha HEKOTOPBIE U3 3aJIaHHBIX BOIIPOCOB, CBSA3aHHBIX C JI0-
). ImeroTcs oTAebHbIe
KIIJIOM.
HEI0YeThl B 0QOpMIICHUH.
[TuceMenHO 0 opMIEeHHBIN
oxunaz (pedepar) npen-
Pabora BrITIOSTHEHA HA HU3KOM YpoBHE. JlonyIIeHb! rpy- A A (pedepar) npen
CTaBIICH CO 3HAYUTEIHHBIM
2 v HU- | Oble ommOKku. OTBETHI HA CBSI3aHHBIE C JOKJIAIOM BO-
orno3aanueM (bosee Hene-
xKe POCH O0OHAPYKUBAIOT HETIOHUMAHUE TIPEIMETa U OT-
au). merotcs cyiecTBeH-
CYTCTBHE OpUEHTAIINH B MaTepHalie JOKIaaa.
HBIE HEJI0YEeTHl B 0(hOpM-
JICHUU.
Kputepuu u mxajbl olleHUBaHNsI NPe3eHTANNH
MuHuMaIbHBIN M3n10XeHHBIN, 3aKOHYCHHBIH, .
Heckpun- . . OO0pa31oBbIil OTBET
OTBET PACKPBITHIA OTBET | TOJHBIH OTBET
TOPBI 5 3 4 5
MpoGiena He [Ipobema pac- [Ipobrema pac- [Tpobnema packpsiTa
p KpbITa HEe IOJHO- | KpbITa. [IpoBenen | monHocthio. [1poBe-
PackpeiTHe | packpbITa.
CTBIO. aHaju3 MpoOJIeMBbl | IEH aHaIU3 MpooJIe-
npobsnembl | OTCYTCTBYIOT
BHIBOJIBI BreiBonb! He clie- | 63 IpUBIICYCHHS | MBI C IPUBIICYCHHEM
’ JIAHBI W/WJIM BBIBO- | JOIOJHUTEIBHON | JIOMOJHUTEIBHOMN JIN-
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16l HEe 000CHOBa- | auTepaTyphl. He | Teparypsl.
HBI. BCE BBIBOJIBI clie- | BBIBOMIBI 000CHOBA-
JaHbl W/WiK 000C- | HBI.
HOBAHBI.
[IpencraBnsemas
[IpencraBnsemas | IlpencraBnsemas nHGOpMaIs cH [IpencraBnsiemast uH-
nHpopManus J0- | uHGOpMAIUI HE p dbopmarius cucteMa-
CTeMaTU3UpPOBaHa
THYECKH HE CBS- | CUCTEeMAaTHU3HpPOBa- TU3UPOBAHA, MMOCIIe-
Y TIOCTIEI0BATE b~
[IpencraB- | 3aHa. Ha W/WIK HE TOo- ua 7oBaTebHa U JIOTHU-
JIeHue He ncnons3osa- CJIEI0BATEIIbHA. i YECKHU CBsI3aHa.
Hcnonp3oBano 60-
HBI TIpodeccro- Hcnonw3oBan 1-2 Hcnonws3zoBano 6osee
nee 2 npodeccuo-
HaJbHBIC TEPMU- | TPO(HECCUOHATB- 5 mpodeccnoHaTbHBIX
HaJIbHBIX TEPMHU-
HBI. HBIX TEPMHUHA. TEPMHHOB.
HOB.
He ncnons3osa- Hcnosnb30BanbI Hcnoinb3oBanbl
[ITnpoko ucnosnb3o-
Hbl uHpopManu- | uHGOPMaAIMOHHBIE | UHHOPMAIIMOHHBIE
BaHbI HPOPMALIMOH-
OHHBIC TEXHOJIO- | TEXHOJIOTUU TEXHOJIOTHH HELE TeXHOLOMII
Odopmine- | ruu (PowerPoint). | (PowerPoint) ua- | (PowerPoint). (PowerPoint)
HUE Bbonbie 4 omm- cTu4Ho. 3-4 He 6onee2 omu- i
OTCyTCTBYIOT OIIMO-
OOK B IIpeJICTaB- OIMOKH B TIPE]I- OOK B IIPE/ICTABIIS- o
. 9 . KH B IIPEICTABIISIEMOM
nsiemoit uHpop- CTaBISIEMOM MH- | eMoi HH(pOpMa-
nHpopManuu.
Maluu. dhopmanuu. IUH.
OTBeTHI Ha BOIIPOCHI
Tonbpko oTBeThI Ha | OTBETHI HA BOMPO-
OtBersl Ha | Her oTBeTOB Ha MIOJIHBIE C IPUBHJIC-
3JIEMEHTAPHBIE BO- | ChI ITOJIHBIC H/HITU
BOTIPOCHI BOIIPOCHI. HUEM TIPUMEPOB
MIPOCHI. YaCTHYHO MOMHBIC. |

Hpouez[ypa OLICHUBAHUS KOMIIETEHITHM O6y‘IaIOIJ_II/IXCH OCHOBAHa Ha CJICAYIOINHUX CTaHAap-

Tax:

1. IlepuoguuHOCTh MPOBEICHHS OLIEHKH (TI0 KaXKJIOMY pa3eny AUCLUUILUINHBI).

2. MHOrocTyneH4aTocTh: OIeHKa (KaK MperojaBareieM, TaK M CTyJIEHTaMH TPYIIb) U

CaMOOlLIeHKa 00ydJarolerocs, oOCyXJeHHe pPe3ylbTaTOB M KOMIUIEKC Mep IO YyCTpaHe-
HUIO HEJOCTATKOB.

3. EauHCTBO MCHONB3yeMOW TEXHOJOTMM JJIsi BCEX OOYYarOLIMXCS, BBINOJIHEHUE YCIO-
BUI COMOCTaBUMOCTHU PE3YyIbTaTOB OLICHUBAHMSL.

4. CoburoieHHe MOCIe10BaTEIbHOCTH MPOBEACHHS OLIEHKH: PEAYCMOTPEHO, YTO pPa3BUTHE

KOMITETEHIIUI UIET MO BO3PACTAHUIO UX YPOBHEH CII0)KHOCTH, a OLICHOYHBIE CPEICTBA Ha KaXJI0M
JTale Y4YUTHIBAIOT 3TO BO3pacTaHue. Tak MO KaxaAoMy pasfeny AUCHMIUIMHBI UAET HaKOIUIEHUE
3HaHWW, Ha MPOBEPKY KOTOPBIX HAINpPaBJIECHbI TaKWE OLIEHOYHBIE CPEACTBAa KaK YCTHBIM ompoc u
MOJIrOTOBKA JI0KJIa0B. Jlanee mpoBoauTCs 3aauyHoe 00ydeHue, MO3BOIISIONIEEe OLIEHUTh HE TOJIBKO
3HAHUS, HO YMEHHUS, HaBBIK M OMBIT MPUMEHEHHS CTYIEHTOB MO MX IpuMeHeHuto. Ha 3axmrouu-
TEJILHOM JTare MpOBOJUTCS TECTUPOBAHHUE, YCTHBIA OMPOC MM MUChMEHHAs KOHTPOJbHAs padora
0 pas3zeny.

IIpoMexyTouHas aTTecTalysl OCYLIECTBIISIETCS, B KOHIIE KaKJOTO CEMECTPA U NPEACTABIAET
co00i1 UTOTOBYIO OLIEHKY 3HAHH MO JUCIHUILIMHE B BUJE MPOBEACHMS 3K3aMEHAI[MOHHON IpoLeay-
pHI (9K3aMeHa), BEICTABJICHHUS 3a4€Ta, 3allUTHl KypCOBOM pabOTHI.

[Ipouenypa mpoMexyTOUHOM aTTeCTallMi MPOXOIUT B coOoTBEeTCTBUU ¢ IlonoxkeHuem o Teky-
IIeM KOHTpOJE€ M NPOMEXYTOYHOW arrecTanuu oOywaromuxcs. [Ipomexyrounas arrectanus B
¢dbopMe 3aueTa MPOBOAUTCS B (POpME KOMIBIOTEPHOTO TECTUPOBAHMS WIIM YCTHOTO OIpoca, B hopme
9K3aMeHa - B YCTHOH (opme.

ATTecTallMOHHBIE UCTIBITAaHUS B (hOpMe 3adeTa MPOBOSATCS MpenoiaBaTesieM, BEAYIIUM JIeK-
LIMOHHBIE 3aHATUS MO JAHHOW AUCLMILIMHE, UM MPENoJaBaTesIMKU, BEAYIIMMU IPAKTUYECKHUE 3a-
HATHUS. ATTeCTallMOHHbIE MCIBITAaHUS B (POpPME YCTHOIO 3K3aMEHa MPOBOJATCS MPENOAABATENEM,
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BE/IYIIMM JICKIIMOHHBIE 3aHATHS MO JaHHOHN qucuuIiuinHe. [IpucyTcTBHEe MOCTOPOHHMX JIMII B XOJC
HPOBE/ICHHs aTTECTAIIMOHHBIX UCIBITAHUH 03 pa3pelieHus] PeKTOpa WK NPOPEKTOpa He JIOMyCcKa-
ercs (3a UCKIIIOYCHUEM Pa0OTHUKOB YHUBEPCHTETA, BBIMOJIHSIOIINX KOHTPOJIUPYIOIIUE QYHKIIUH B
COOTBETCTBUH CO CBOMMH JIOJDKHOCTHBIMU OOSI3aHHOCTSIMH). B ciyuae oTCyTCTBHS Beaymiero mpe-
M0JIaBATENIsl aTTECTALMOHHBIC UCIIBITAaHHUS TPOBOJSATCS IMPENoaBaTeieM, Ha3HAYCHHBIM MTUChMECH-
HBIM PacIopsDKeHUEM 110 Kadepe.

WuBanuael U JUIA ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbSI, UMCIOLIME HAPYIICHUS
OIOPHO-/IBUTATEIFHOTO allapaTa, MOTYT JOIYCKAaThCS HA aTTECTAMOHHBIC UCIBITAHUS B COINPO-
BOX/JICHUH ACCUCTEHTOB-COIPOBOXKAIOIINX.

Bo BpeMsi aTTeCTallMOHHBIX HCIBITAaHUI OOYdYaroNIHecs: MOTYT IOJb30BaThCs paboueil mpo-
rpaMMOi JTUCHUILTMHBI, & TAKKE C pa3pelIeHus IPeroiaBareis CIpaBOYHON 1 HOPMATUBHOM JIUTe-
paTypoii, KaJbKyJISTOPaMHU.

BpeMst moAroToBku oTBETa MPH cayue dK3aMeHa B YCTHOU (hOpME JOIDKHO COCTABISTH HE Me-
Hee 40 MUHYT (IO JKEJIAHUI0 00YYaroLIerocs OTBET MOXET OBITh TOCPOYHBIM). Bpemst oTBeTa — He
6onee 15 MUHYT.

[Tpu mpoBeZeHNH YCTHOTO SK3aMEHA SK3aMECHAIIMOHHBIN OWJIET BHIOMPAET caM IK3aMEHYEMBbIi
B CiIyyaitHOM mopsiike. [Ipu MOAroToBKe K YCTHOMY 9K3aMEHY 3K3aMEHYEMBbIil, KaK MPaBUiIo, BEJCT
3aIlKCH B JIUCTE YCTHOTO OTBETA, KOTOPBIN 3aTeM (110 OKOHYaHUH 3K3aMEHa) CIACTCs IK3aMEHATODY.

DK3aMeHaTOpy MPEeIOCTaBISIeTCS MPABO 3a/1aBaTh 00YYAIOIIMUMCS JOIOIHUTEIBHBIE BOIPOCH
B paMKax HpOrpaMMbl JUCHUIUIAHBI, @ TAKKE, TOMHUMO TEOPETHYECKUX BOIPOCOB, aBaTh 3aj1ayH,
KOTOPBIC H3YYaINCh HA MPAKTUYCCKUX 3aHITHUSX.

OueHKa pe3yabTaTOB KOMIIBIOTEPHOTO TECTHPOBAHUS M YCTHOTO aTTECTALMOHHOIO HCIIBITA-
HUSI O0BSIBIISICTCS. O0YYAIOIIMMCS B JICHb €r0 MPOBE/ICHHS.

HOpﬂ)IOK MOJATrOTOBKH H IPOBECACHUA HpOMe)l(yTO‘lHOﬁ aTrrecralnum B (])opMe IK3aMCHa

[HenictBue Cpoxn Meronvka OTBeTCTBEHHBIN
3aouyHas opma

Brimaua BonmpocoB K 3K3a- 1 3ansTHE Ha nexuusx, Benymmit npenogaBaresib
MEHY 110 UHTEPHET

Koncynpranuu B CECCHIO Ha rpynnosoit Benymmit npenoaaBaresib
KOHCYJIbTAIIN

DK3aMeH B CECCHIO Yerao mo ®OC Benymuit npenonasarens

DopMHUpPOBAaHUE OLICHKH Ha DK3aMeHe B coorBercTBUM Benymmit npenonasaresb
C KpUTEPHUSIMU

6. IEPEYEHb OCHOBHOM U JJONIOJIHUTEJbHO YYEBHON
JIATEPATYPBI, HEOBXO/IMUMOM J1JIs1 OCBOEHUA JUCIUATIINHBI

KoaunuecTBo B

OcHoBHasi IMTEparypa OndMoTeKe / CChIJIKA HA
IBC

I'pabosckwmii, P. . Kypc ¢usuxu / P. U. I'pabosckuit. — Uza. 4-¢, | https://biblioclub.ru/index.
nepepad. — Mocksa : Beicmas mikona, 1974. — 552 c. : wi. — Pexxum | php?page=book&id=4946
JIOCTyna: 1o HOJIITUCKE. — URL: | 70
https://biblioclub.ru/index.php?page=book&id=494670 (mara 00-
pamiernst: 30.05.2023). — TekcT : 37eKTPOHHBIA.

WBanos, U. B. OcHoBbl (usuku 1 6nodusuku : yuebHoe nocobue / | https://e.lanbook.com/boo
WU. B. UBanoB. — 2-¢ u3a., ucnp., gon. — Cankt-IlerepOypr : | k/210917

Jlanp, 2022. — 208 ¢. — ISBN 978-5-8114-1350-8. — TekcrT :
AJIEKTPOHHBIN // JlaHb : 31MeKTpOHHO-OMOIMOTEUHAs cucTeMa. —
URL: https://e.Janbook.com/book/210917 (mata oOpatieHus:
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https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670
https://biblioclub.ru/index.php?page=book&id=494670

30.05.2023). — PesxuM mocTyma: Ui aBTOPH3. MOJIb30BATENICH.

JonosHuTeIBHAS IUTEpPATypPa

KomnuectBo B OMOIHOTEKE
/ ccpuika Ha OBC

WBanos, 1. B. COopHuUK 33724 110 Kypcy OCHOBHI (hM3HKHU U Onodu-
3uKW : ydeOHoe mocobue / U. B. MBanoB. — 2-¢ usn., ucnp. —

Cankrt-IlerepOypr : Jlanb, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Tekcr: osnektponHsld / Jlanb 3JIEKTPOHHO-
OubmuoreyHas cucTema. — URL:

https://e.lanbook.com/book/210920 (mxara obpamenus: 30.05.2023).
— Pexum nocryna: 1 aBTopu3. OJIb30BaTENCH.

https://e.lanbook.com/boo
k/210920

OrnpezneneHne MOMEHTa WHEPLUUU TBEPJAOrO Teja AUHAMUYECKUM
MeTosIoM : MeTonndeckue ykazanus / E.I'. banenko, T.1O. Tapyco-
Ba. — llepcuanoBckuit : Joul'AY, 2014. — 22 c. -
http://ebs.rgazu.ru/index.php?q=node/4741  (mata  oOpamicHus:
30.05.2023). — TeKCT : 3JIEKTPOHHBIIA.

http://ebs.rgazu.ru/index.p
hp?g=node/4741

OrnpezienieHne yCKOpeHHe CBOOOAHOTO IMaJIEHUs ¢ TTIOMOIIbIO MaTe-
MaTHYECKOro MasiTHUKa: Mertoauuyeckue ykazanusi / E.I'. banenko,
T.}O. TapycoBa. — Ilepcuanosckuii : lonl’'AY, 2014. — 20 c. -
http://ebs.rgazu.ru/index.php?q=node/4603 (mara  oOpalcHHUS:
30.05.2023). — TekcT : 2IeKTPOHHBI.

http://ebs.rgazu.ru/index.p
hp?g=node/4603

Ou3rKa: METOJUYECKHE yKa3aHUs U 33aJJaHusl JIJIsl KOHTPOJIBHOU pa-
ooter / coct.: E.I'. banenko, B.B. Manako. — I[lepcrnaHoBCKwHii :
Houl’'AY, 2015. - 61 C. -
http://ebs.rgazu.ru/index.php?g=node/4742  (mata  oOpaIeHuUs;:
30.05.2023). — TeKCT : 3IeKTPOHHBIIA.

http://ebs.rgazu.ru/index.p
hp?q=node/4742

buo¢usuka: MeTonnyeckue ykazaHus U 3a7aHusl 111 KOHTPOJIbHOM
pabotsl / coct.: E.I'. banenko, B.B. Manako. — IlepcuanoBckuii :
Joul'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?g=node/4735 (mara  oOparicHus;:
30.05.2023). — TeKcT : 2IeKTPOHHBII.

http://ebs.rgazu.ru/index.p
hp?g=node/4735

®uszuka. MexaHuka U MoJIeKyJsipHas (pU3UKa : METOAMYECKHUE YKa-
3anus / cocraButenu E. I'. banenko, A. I'. MokpueBuu. — Ilepcua-
HoBckui : Jlonckont I'AY, 2020. — 40 c. — TekcT : 35eKTpoH-
Helii / Jlanp : anekTpoHHO-OMOMMoTeuHas cucremMa. — URL:
https://e.lanbook.com/book/148578 (mara obpamenus: 30.05.2023).
— PexxumM poctyna: 11 aBTopu3. M0JIb30BATEIEH.

https://e.lanbook.com/boo
k/148578

3amaHust UIS TECTOBOTO KOHTPOJISI ayJAMTOPHOW M CaMOCTOSITEIb-
HOU paboThl CTYJIEHTOB HAa MPAKTUYECKUX 3aHATHUAX MO Kypcy (u-
3UKH : yueOHO-MeTonuyeckoe nocobue / cocraButens E.I'. banen-
ko.. — IlepcuanoBckwuii : Jlonckoit 'AY, [6. r.]. — Yactp 1 —
2016. — 50 c. — http://ebs.rgazu.ru/index.php?g=node/4861 (nara
obpamienus: 26.05.2023). — TekcT : 371€KTPOHHBIN.

http://ebs.rgazu.ru/index.p
hp?g=node/4861

7. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUAIOLIIUXCA
1O OCBOEHUMIO TN CHUITJIMHBI
Memoouueckue pexomenoayuu no pabome Ha0 KOHCREKNMOM JIeKYUIL 60 6PeMA U NOCe

npoee()enuﬂ JieKkuuu.
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http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4603
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4742
http://ebs.rgazu.ru/index.php?q=node/4741
http://ebs.rgazu.ru/index.php?q=node/4735
http://ebs.rgazu.ru/index.php?q=node/4735

B xone 1eKIMOHHBIX 3aHATUH 00y4YaIOIIMMCSl PEKOMEHAYETCS BBIIOJIHATD CISAYIOIIUE JAei-
ctBusl. BecTn koHcnekTupoBaHue yuyeOHOro marepuana. OOpaiiaTh BHUMAaHHE Ha KaTE€rOpHH,
(OpMYIHPOBKH, PACKPBIBAIOIINE COACP)KAHUE TEX WM MHBIX SBJICHUN M MPOIECCOB, HAYYHBIC BbI-
BOABI U IIPAKTMYECKHE PEKOMEHJALMU 10 UX INPUMEHEHHUIO. 3a/1aBaTh MPENOAaBaTeNl0 YTOUHSAIO-
LI1€ BOIIPOCHI C LENbIO YACHEHUSI TEOPETUUECKUX MOJI0KEHUH, pa3pelieHns] CIOPHBIX CUTYalUH.

JXenarenbHO OCTaBUTh B pa0OYMX KOHCIEKTAX I10JIsl, HA KOTOPBIX O HEAyJUTOPHOE BPEMsI MOXK-
HO CZ€JNaTh MOMETKU W3 PEKOMEHIOBAHHOM JIMTEPaTypbl, JOIOJIHSIOLIME MaTepuai MPOCIIyIIaHHOU
JIEKLUH, a TAKKe I10JYEPKUBAOLIHE 0COOYIO Ba)KHOCTb T€X WM MHBIX TEOPETUUECKUX TOJIOKEHUI.

Memoouueckue pexomenoayuu K NPaKmuyecKum 3aHAMUAM C RPAKMUKOOPUEHMUPO-
6AHHBIMU 3A0AHUAMU.

[Tpy MOATOTOBKE K MPAKTHYECKUM 3aHATHSIM OOYYaIOIIMMCS HEOOXOAWMO M3YYUTh OCHOB-
HYIO JIUTE€PATypy, O3HAKOMUTHCS C JONOJHUTEIbHOMN JTUTEpaTypoi, HOBBIMU IyOIMKALUAMU B Iie-
PUOIMYECKUX H3JaHMAX: KypHallax, razerax u T.1. IIpu 3TOM ydecTh peKkOMeHIaluu MpenojaBa-
Tens U TpeOoBaHUs yueOHOM porpaMMel. B Xoze MoAroToBKH K MPAKTUYECKUM 3aHATUSAM HE00XO-
JIUMO OCBOMTb OCHOBHBIE IOHSATHS U METOJMKH pacdera MoKa3aTeseil, OTBETUTh Ha KOHTPOJIbHBIE
oInpocel. B TeueHne MpakTUYeCKOro 3aHATHUs CTYIAEHTY HeOOXOJMMO BBIIIOJHUTDH 33JaHMs, BblJIaH-
HBIC TIPETOIaBaTENIEM, YTO 3aYUTHIBACTCS KaK TEKyIIas paboTa CTyJIeHTa W OIICHWBAECTCA IO KpUTe-
pusiM, pecTaBlIeHHBIM B myHKTax 6.4 PIT/I.

Memoouueckue pekomenoauyuu no no02omosKe 00K1aod.

ITpn moaroroBke AOKIana peKOMeHAyeTcs caenars cienyrouiee. COCTaBUTh IUIaH-KOHCIIEKT
CBOEro BbICTyIUIeHUs. [IpoyMaTs npuMepsl ¢ LENbl0 00eCeueH s TECHOM CBA3M M3y4aeMOM Teo-
puM ¢ npakTUKod. [1oaroToBUTH CONPOBOJUTENBHYIO CIAMI-TIPE3eHTALUI0 /UM JAEMOHCTPALUOH-
HBIA pa3/aTOYHbIN MaTepHai o BbIOpaHHON Teme. PekoMeHiyeTcss mpoBeCTH JoMa PENETULIMIO Bbl-
CTYIUIGHHS. C LENbl0 OTpabOTKM pPEYEeBOro ammapara M HpOJODKUTEIbHOCTH  BBICTYILIE-
Husi(pernamenT— 7-10 mun.).

Buvinonnenue unousuoyanpHvix munogulx 3a0au.

B cnywyae mnpomyckoB 3aHATHH, HaTu4usg HWHIUBUAYAIbHOIO rpaduka oOydeHUs W s 3a-
KpEIJIeHUsI TMPaKTHYECKUX HABBIKOB CTYACHTAM MOTYT ObITh BBIJAHbI TUIIOBBIE MHJIMBUAYalbHbIE
3aJlaHusl KOTOPBIE JOJKHBI ObITh CIaHBl B YCTAHOBJIEHHBIN MPENO0/1aBaTeIeM CPOK.

Pexomenoauuu no pabome c HayuHoll u y4eOHOU Tumepamypo

Pabota ¢ ydueOHOM M Hay4dHOM JIUTEpPATypOil SBISETCS TIaBHOM (POPMOIl caMOCTOATEIbHON
paboThl U HEOOXOJMMa MPH MOJrOTOBKE K YCTHOMY ONpPOCY Ha MPAKTUYECKUX 3aHATHSX, K KOH-
TPOJBHBIM paboTaMm, TecTHpoBaHHIO. KOHCHEKTHI HaydyHOH JMTEpaTypbl MpPH CAMOCTOSTEIbHOU
MOJITOTOBKE K 3aHSATHAM JIOJKHBI OBITH BBIITOJIHEHBI TAKXKe aKKypaTHO, COZEP KaTh OTBETHI HA Kax-
JIbI TIOCTaBJIEHHBIA B TEME BOIPOC, UMETh CCHUIKY Ha UCTOYHUK MH(POpPMAIMHU C 00s3aTeIbHBIM
yKa3aHHEM aBTOpPA, HAa3BaHUS U roJla M3/aHUs MCIONb3yEeMOH HaydHOW snreparypbl. KoHcnekT
MOJKET OBITh OIOPHBIM (COJIEPKATh JIMIIL OCHOBHBIE KIIIOUEBBIE MO3UIMH), HO MIPU 3TOM IO3BOJIS-
IOLIUM JIaTh TOJHBIM OTBET MO BOMPOCY, MOXKET OBITh NOAPOOHBIM. OOBEM KOHCIIEKTa ONpeaeiseT-
Csl CaMMM 00YYaroIUMCs.

B nporecce paboTsl ¢ yueOHON 1 HayYHOH JIUTepaTypoil 00ydaronuiics MOKeT:

- JlefaTh 3alKUCH 10 XOJly YTE€HUS B BUJIE IPOCTOrO WM Pa3BEPHYTOro IMiaHa (Co3/1aBath Ie-
pEUYEHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);

- COCTaBIISITh TE3UCHI (IUTHPOBAHKUE Hanbosiee BaXKHBIX MECT CTaThU WJIM MOHOTpaduu, Ko-
POTKOE U3JI0KEHUE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAIUM (KpaTKoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB pabOThI);

- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE T€3UCHI, KOTOPHIE).

8. KOMILJIEKT JIMHIEH3UOHHOI'O U CBOBO/IHO PACITIPOCTPAHAEMOI'O

IMIPOTPAMMHOTI'O OBECHEYEHMSI, B TOM YU CJIE OTEYECTBEHHOTI'O ITPOM3-
BOJICTBA
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IlepeyeHnb JMIEH3HOHHOTO NIPOTPAMMHOIO 00ecrieYeHNs

Windows 8.1 Jlunensus Ne 64865568 ot 05.03.2015 OPEN 94854474ZZE1703

Office Standard 2016 JIuuensust Ne 66160039 or 11.12.2015 OPEN 96166559ZZE1712

MS Windows 7 OEM OLP NL Legal-ization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010

Office Standard 2013 JIunensust Ne 64009631 ot 28.08.2014 OPEN 940142247Z7ZE1608

Windows 8.1 Profes-sional JIunersust Ne 64865570 ot 05.03.2015 OPEN 94854474ZZE1703

Office Standard 2013 JIuniensns Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608

IlepeyeHb cBOOOIHO pacPOCTPAHSEMOr0 NPOTPAMMHOIO o0ecne4eHust

Adobe acrobat reader CBoGo1HO pactipocTpaHsieMoe MPOIpHETapHOE IPOrpaMMHOE 00ecTieYeHIe

Google Chrome CBo60o1H0 pacnipoctpansiemoe [10, mnensus freeware

Opera Co6oHO pactpoctpansiemoe [10, murensust freeware

Hepeqem, IMPOrpaMMHOIo o0ecreYeHns1 0TeYeCTBEHHOI0 IPOu3BOJACTBA

Yandex Browser CBo6oaHO pacnpoctpansemoe 110

Jlabopatopuss MMUC «ITnausi» JJorosop Ne3724 ot 28.10.2016

7-zipCBoboaHo pacnpoctpansie-moe I10, GNU Lesser Gen-eral Public License

Dr.Web Jlorosop Ne PI"01270055 ot 27.01.2020

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS
JJIs1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AUCIUAIIJIMHE

Y4yeOHass ayIuTOPUH VIS NPOBECHUS 3aHATHI CEMHHAPCKOI0 THIIA - YKOMIIJIEKTOBaHa
CHEeLUAIN3UPOBAHHON (y4yeOHOM) Mebenblo, TEXHUYECKUMHU CPEACTBAMU OOYyYEHUSs, CIIy>KaIllUMHU
IUISL TIpeACTaBJICHUs y4eOHO nHpOpMaLny.

YueOHast ayqiMTOpPUH 1Jisl IPOBeAeHUsI 3aHATHI JIEKIIMOHHOI0 THUIIA — YKOMIUIEKTOBaHA
CrHeIMaIu3upOBaHHON (y4eOHOI) MeOebi0, HAOOPOM JEMOHCTPAIIMOHHOTO 000PYyI0BaHUS U y4eO-
HO-HarJsIIHBIMUA TOCOOUSMH, 00€CTIeUBAIOIIMMU TEMAaTHUECKUE WIUTFOCTPALlUU, COOTBETCTBYIOIINE
pabourM y4eOHBIM MIpOrpaMMaM JTUCILUILINH (MOTyJIei).

Y4eOHas ayauTOpHUs JJIsl TPYNNOBBIX U HHAUBHAYAJIBHBIX KOHCYJIbTAIMHA - YKOMIUICK-
TOBaHa CIEUUAIN3UPOBAHHON (YyueOHOI) MeOeIbI0, TEXHUUECKMMH CPECTBAMHU O0Y4YEHHUsI, CIIyKa-
IIMMH JJIS IPE/ICTaBIEeHUs y4eOHON HH(pOpMaIuy.

YueOHas ayauToOpus 1JIsl TEKylIero KOHTPOJIsi U IPOMEKYTOYHOM aTTecTalliu - YKOM-
IUIEKTOBaHa CHENMAIM3UPOBAHHON (yueOHON) MeOenblo, TEXHUYECKMMU CpeACTBaMHU O0O0ydeHus,
CIIy>KalllUMU JJIs1 IpeCTaBlIeHNs yueOHOU nH(pOpMaLuu.

JlaGopaTtopusi (pM3MKM - YKOMIUIEKTOBaHa CIELMATU3UPOBAHHON (yueOHOI) mebenblo,
TEXHUYECKUMHU CPeICTBaMU OOyUEHUs, CIYKalIUMU 171l IPEJCTaBJICHUs yueOHON HHpOpMaIuu.

ITomemenne I caMOCTOATENbHONM PadOThl — YKOMIUIEKTOBAHO CIELUAIM3UPOBAHHON
(yueOHoI1) MebeInbio, OCHAIIICHO KOMITBIOTEPHONW TEXHUKOW C BO3MOXKHOCTBIO MOAKITIOUEHUS K CETH
"NuTepHer" U 00ecrneyeHo JOCTYNOM B JIEKTPOHHYIO MH(OPMAIMOHHO-00Pa30BaTEebHYIO CpEay
OpraHu3au

ITomemenne nJist XpaHeHUusi U NPOPHIAKTHYECKOT0 00CHTYKMBAaHHS y4eOHOro odopy-
AOBAHMS — YKOMILJIEKTOBAHO CIEIMATU3NPOBAHHON MeOeNbIo Ui XpaHeH!Us: 000pyI0BaHUS U TeX-
HUYECKUMH CPEJICTBAMH ISl €r0 00CTYKUBAHUS.

OCHaH_[eHHOCTB " agpecC MOMEIICHU I

HanmenoBaHue nmomeneHnit Anpec (MeCTOIOIOKEHUE)
TIOMEIICHUI
Aynutopus Ne 1 YueOHast ayniuTopus AJs MPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, 346493, PoctoBckas 06-
3aHATUI CEMHHApPCKOr0 THMA, KypCOBOIO MPOEKTUPOBAHUS (BBIIOJHEHUS KYpPCOBBIX pa- |jacTb, OKTSAOPbCKUI paiioH,
00T), TPYNIOBBIX M WHAWBUAYAIBHBIX KOHCYJIBTAI[MHA, TEKYIIETO KOHTPOIS U IPOMEXKY- . [TepcuanoBCKHH, yiI.
TOYHOH aTTecTalliy, YKOMIUIEKTOBaHHAs CHIENMAIM3NPOBAHHOM MeOenbio (paboyee Mecto | KpuBomwibikosa, 1om Ne 27
IIperoIaBaTelsi, CTOJbI, CTYJIbs, JocKa MenoBast (1)).
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TexHnueckue cpencrBa o0yueHHs: HAOOpP JEMOHCTPALIMOHHOTO 000PY/AOBaHUS - TIPO-
ektop (1), mpoeknnoHHBIN dkpaH (1), HOYTOYK (MIEPEHOCHO); y4eOHO-HATIIAIHBIE TTOCO-
Ous1, oOecTeYnBarONIie TEMAaTHICCKUE WILTIOCTPAIMH, COOTBETCTBYIOMIME PabOYNM IIpO-
rpaMMaM JUCHUIUTHH (IepEeHOCHOE).

Aynutopus Ne 78 YueOHas ayauTopus Ui MPOBEICHUS 3aHATHH CEMHHAPCKOTO THIIA,
Aymutopus Ne 78 VueOHas ayauTopus AJS MPOBEINCHHS 3aHATHA CEMHHAPCKOTO THIIA,
KypCOBOTO IPOEKTHPOBAHMSA (BBIIOJHEHUSI KYPCOBBIX padoT), IpYyNIOBBIX W HMHIWBHIY-
AJBbHBIX KOHCY/bTAlNH, TEKYIIETO KOHTPOJIS U IPOMEXYTOUHOH aTTeCTaIiH; J1abopaTopus
O6no(M3NKY, yKOMILIEKTOBaHHAs CIIEUAIM3NPOBAaHHON MeOenbpio (paboyee MecTo mpero-
JlaBaTelis, CTOJIBI, CTYJIbs, I0CKa MarHUTHO-MapKepHast).

TexHuueckue cpencrBa oOydeHHUs:: HAOOP AEMOHCTPALMOHHOTO 000pYHOBaHUs (MYIb-
TUMEJINa-TIPOEKTOp, WHTEPAaKTHUBHAsl JIOCKA, IEPCOHAJIbHBIH KOMIBIOTEpP, INPHUCTABHBIE
I'POMKOTOBOPHUTENIM K MHTEPAKTUBHON JOCKE HPSIMOI MPOEKIHH), CHEIHATN3UPOBAHHOE
ydeOHOe o0opymoBaHue (MIPUHTEP, MHOTO(QYHKIMOHAIBHBIA MPUHTEP, MTAHTCHIUPKYJIb,
MHUKpPOMETp, KJTOPHUMETP (POTOIIEKTPUIECKUH OJHOIYIEBOMH, Ja3ep, MOIIPUMETp, AUCK,
Ipy3, MIJZIUIMETPOBAs TMHEHWKA, CEKYHIOMEphI, YCTAHOBKA MaTEMaTHYeCKOI0 MasTHHKA,
KanMUIIPHBIC TPYOKH, CTEKIISTHHBIN CTaKaH, MEPHBIH CTEKIISTHHBIN HWIMHIP Ha TOJCTABKE,
MHKPOMETp, Tena cepudeckoirl GopMbl (HEOONBIINX pa3MepoB), KaJOPUMETP, ICKTPO-
IUINTKA, BBIIPSMHTEINb, Mara3ud COIIPOTUBIICHUH, HEU3BECTHOE CONPOTHBICHHUE (TIPOBOJ-
HUK HUXPOMOBBIH), PEOXOpA, MHUKPOAMIIEPMETP, TPaHCHOPMATOpP, aMIIEPMETPHI, BOJBT-
METpBI, peocTat, Oarapess KOHJICHCATOPOB, KaTyIlKa WHIYKTUBHOCTH, Kajopumerp ¢oTo-
ANIEKTPUUECKUH OJJHOJIyYEBOM, CTEKISIHHBbIE M3MEPHTEIbHbIC KIOBETHI, HA0Op PacTBOPOB
BemiectBa (CuSO4) m3BecTHON KoHIeHTpanuu, pactBop (CuSO4) Hen3BeCTHOH KOHIICH-
TpalyM, pacTBOPUTEb, HCTOYHUK KOTEPEHTHOI'O H3IydeHHs (j1aszep), AUppaKHOHHAS
pelieTka, yCTaHOBKa JUIsl ieMOHCTpaluu «/ludpakuus 31eKTpOHOB Ha MOJMKPUCTAILINY -
ckoM TpaduTe», onTHUecKnii HAOOp I M3YUCHUS] ONTHYECKHUX SBICHUH; BUPTYyalbHAas
nmabopaTtopus GpHU3NKH); yaeOHO-HATIIIHBIC TTOCOOMS 00CeCIIEYNBAIONIIEe TEMATHICCKIE HII-
JIFOCTPAIMH, COOTBETCTBYIONIHE pab0oYNM yIeOHBIM IPOrpaMMaM .

Windows 8.1 Professional Jlmmemsms Ne 64865570 ot 05.03.2015 OPEN
94854474ZZE1703 ot Microsoft Volume Licensing Service Center; Office Standard 2013
JIunensus Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume
Licensing Service Center; Adobe acrobat reader CB0GOHO pacnpoCTpaHsIeMOE MPOTpHe-
TapHoe mporpammHoe obecrneuenue; Google Chrome CroboaHo pacmpoctpansemoe 10,
munensus freeware; Unreal Commander Co6oano pacmpoctpansemoe [10, nureHsust
freeware;  Zoom  Tapud  bazoBwiii  CBobGoano  pacnpoctpansemoe  [1O,
ZoomVideoCommunications, Inc; Skype CB00O0OIHO pacmpocTpaHIeMOe MPOIPUETAPHOE
nporpammuoe obecriedenue; Dr.Web Jlorosop No PI'A 12130035 ot 13.12.2022 mexny
®I'BOY BO «Jlonckoii 'AY» u O00 «KOMITAHUS I'DHAOAJIbD»; 7-zip CBobogHO
pacrpocrpansiemoe I10, GNU Lesser General Public License; Yandex Browser CBo6oHo
pacupoctpansiemoe [1O; Jlaboparopus MMUC «IInaser» [JoroBop Noe576-22 ot
11.11.2022 r. mexxty ®T'BOY BO «Jlorckoit TAY» 1 OO0 «Jlabopatopust MMUC»»

346493, PocToBckas 00-
nacth, OKTIOpbCKHU paiioH,
n. IlepcuanoBckui, yi.
KpuBomuneikosa, nom Ne 27

Kaburer Ne 45 Tlomemenue ajst caMOCTOSTENFHON PabOTHI (3IEKTPOHHBIN YHTATEHBINA
3aJ), YKOMIUIEKTOBAHO CIICHAN3UPOBAaHHON (y4eOHOIT) MeOebio, OCHAMCHO KOMITBIO-
TEPHOI TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHHs K ceTu "MHTepHeT" U obecnieueHo 11o-
CTYIIOM B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEely OpraHu3alHu.

Windows 8.1 JTumensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot Mi-
crosoft Volume Licensing Service Center; Office Standard 2013 JTunensus Ne 65429549 ot
30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing Service Center;
OpenOffice Ceoboano pacmpocrpansiemoe I10O, nunensust Apache License 2.0, LGPL;
Adobe acrobat reader Ceo6oaHO pacmpocTpaHseMoe MPOIPUETAPHOE MPOrpaMMHOe obec-
MIEYECHHUE; Zoom Tapud bazoBniit CBobomHO pacnpocTpaHseMoe IO,
ZoomVideoCommunications, Inc.; Skype CBo6oaHO pacmpocTpaHseMoe MpONpUeTapHOe
nporpaMMHOe obecriedenue; Yandex Browser CBoOomnHo pacmpoctpansemoe [1OYandex
Browser CBo6oaHo pacnipoctpansiemoe [10; Jlaboparopus MMUC «AC «Harpyska» [loro-
Bop 8630 ot 04.10.2021 mexny ®I'BOY BO «lonckoit 'AY» n OO0 «Jlaboparopus
MMMUCy»; JTabopatopus MMUC [lekanat JloroBop Ne6712 ot 30.01.2020 mexay ®T'OY
BO «/louckoit TAY» u OO0 «Jlab6oparopus MMUC»; Jlaboparopus MMUC «Ilnans»
Horosop Ne576-22 ot 11.11.2022 r mexny ®PI'BOY BO «/lorckoit TAY» 1 OO0 «Jlabo-
patopuss MMUC»; Cucrema xontent —¢puibTpainuu SKyDNS (SkyDNS arent) Jlorosop
NetO-05284 ot 13.09.2021r. OO0 «Cxat/THC»; Dr.Web Jlorosop Ne PI'A 12130035 ot
13.12.2022 mexny ®I'BOY BO «Jlouckoit TAY» u OO0 «KOMITAHUSA I'OHJIAJTbDy;
7-zip CBobonHO pacnpoctpansiemoe I10, GNU Lesser General Public License

346493, PocToBckas 00-
nacth, OKTIOpbCKHUI paiioH,
1. [TepcuanoBckui, yi.
KpupomuisikoBa, 1om Ne 27

Aynuropus Ne 98 IlomenieHue [y XpaHeHHs M NPOQHIAKTHYECKOTO 00CIy)KHBaHHS

346493, PocroBckas 00-
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y‘I€6HOFO 060pyILOBaHI/IH. VKOMILIEKTOBaHO CHGHHaHH3HpOBaHHOﬁ MeOeIbIo JUTA XpaHCHUSA

06OpYIOBAHHS ¥ TEXHHUECKMMHU CPEICTBAMH IS €ro 00CTyKHBaHUs (IMCTHILIATOP, XOMO-
JWJIBHUK, BBITSDKHOW IIKag), ra3oBble TOpeNKU, mKad A peakTUBOB M J1abOpaTOpPHOH MO-
CyJbl, KOHTYKTOMETp, pH-MeTp).

nactb, OKTAOpbCKHIA paiioH,
. [lepcuanoBckuii, yi.
Kpusomnsikosa, gom Ne 27
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