[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

PHO: HeprbospIFHETEPCTBO CEJILCKOIO XO35UCTBA POCCUCKON ®EJEPAIIMU
ﬁ;’mg“b- , /4§ Eg é—IAY‘{HO-TEXHOHOFI/IUIECKOI/I [TOJIMTUKUU OBPA30BAHMA
yHMKaﬂﬁ)b TOCYTAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUYPEX/IE-

e068472ab7c50af6ed5238041c036fb477035237 HAE BBICILIEI'O OBPASOBAHUA

«HOHEKOMTFOEYHAPCTBEHHBIN ATPAPHBINM YHUBEPCUTET

(®I'bOY BO Honckoit 'AY)
YTBEPXIAIO
S JAOKYMEHT NOANMUCAH HpopeKTOp 1o YP H HT
M) ONEKTPOHHOM NOAMMCHIO H_[I/IPSICB Ccr
C aT: 00F135CE47DFE8B39BCAGG7CAIAEIBEFBC «25» MapTa 2025 T.
Rercramen en € 5.08.2024 021 12005 NI

PABOYASA TIPOI'PAMMA JUCHUIT/IMHBI

du3zuka

Hanpasyienue noaroTroBku 38.03.07 ToBapoBenenue

ToBapoBeneHue u 3KcepTH3a B cepe NPOU3BOACTBA U 00pALLIEHUS Cellb-

HaﬂpaBJIeHHOCTL MMporpaMmmbIl .
CKOXO035IHCTBEHHOI'0 ChIPbA U IMPOJA0BOJILCTBEHHbLIX TOBAPOB

dopma o0yueHust 3aoyHas, 0UHO-3209HAsS, OUHAS

IIporpamma pa3padorana:

banenko E.I'. 3aB.kadeapoit KaHJ.C.-X. HAyK JIOLIEHT
OUO (moamuck) (OTMKHOCTB) (cTemens) (3Banue)
PexomengoBaHo:
3acenanuem kadenpol ecmecmeeHHOHAYYHbIX OUCYUNTIUH
npoTokou 3acemanus oT 24.03.2025r. No 8  3aB. xadenpoii banenko E.I'.
T (mommmew) @O

n. [lepcuanoBckuii, 2025 r.



1. HEPEYEHb IIVNIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 11O JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMUA PE3YJIbBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

1.1 TInanupyemsiii mpoiecc oOydeHuUs MO AUCLUILIMHE, HAMlpaBieH Ha (JOpMUpPOBAHHE Clie-

JOYIOIIUX KOMIIETCHIIUH:
Ob6menpodeccuonanbubie komnerenuuu (OIIK):
- croco0eH MPUMEHSTh €CTeCTBEHHOHAYYHbBIE M YKOHOMUYECKUE 3HAHUS TIPH PEIICHUH mpodec-
CHOHAJIbHBIX 3a/1a4 B 00j1actu ToBaposeaenus (OITK-1).
NHaukaTopsbl JOCTHXKEHUS] KOMIIETEHIINH ©
- 3HAaeT OCHOBBI MATEeMAaTHUKH, PU3KUKHU, BBIYUCIUTEIbHON TEXHUKU U riporpammupoBanust (OITK-
1.1)
- YMEET pemiath CTaHAapTHbIE MPo(ecCHOHANbHbIE 33/1a4U C PUMEHEHHUEM €CTeCTBEHHOHAYY-
HBIX 1 d9KOHOMHUecKuX 3HaHui (OITK-1.2)
- BIIJIceT HaBbIKAMU pelleHus npodeccruoHalbHbIX 3a1au B oOnactu ToBapoBeaenus (OIIK-
1.3).

1.2 [Inanupyemble pe3yabTaThl 0O0ydeHHUs MO MUCIUIUIMHE, XapaKTepHU3yrollue 3Tambl Gop-
MUPOBAHUS KOMIIETCHIIMN, COOTHECEHHbBIEC C IJIAHUPYEMBIMU pe3yjibTaTaMU OCBOCHHUSI 00Opa3oBa-
TEeILHOH MporpaMMbl OakaiaBpuara 1o HampasieHuto mnoarotoBku 38.03.07 TomaposeneHnwue,
HampaBJIeHHOCTh ToBapoBeneHue B cdepe oOpaiieHus CeIbCKOXO3IHCTBEHHOTO CHIPhS M TIPOJIO-
BOJILCTBEHHBIX TOBAPOB MPE/ICTABICHBI B TAOIUIIE.

[Inanupyembie pe3ynbTaThl 00yUeHUS

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

OIIK-1 | Crocobern mnpume- | OIIK-1.1 3HaeT ocHOBHI | 3HaHue: OCHOBHBIC TOHATHUSA, (hU3HUe-
HSTh €CTECTBEHHO- | MaTeMaTUKH, U3UKH, | CKHE SIBJICHHS, OCHOBHBIC 3aKOHBI M
HAy4YHBIC M JKOHO- | BBIYUCIIMTEIHHOW TEX- | MOJCIA MEXaHUKH, JJICKTPUUYECTBA W
MUYECKHUE 3HAHUS | HUKU U IPOTPAMMHPO- | MarHeTu3Ma, KoJieOaHMH W BOJIH,

npu pelieHnn BaHUs KBaHTOBON (U3MKH, CTATUCTHUYECKOMN
npodeccuoHa b- (GU3MKN ¥ TEPMOAMHAMUKH.

HBIX 3a/a4 B oOja- Ymenue: wncnonb3oBaTh  OCHOBHBIE
CTH  TOBapoBele- npuemMbl 00pabOTKH 3KCIIEpUMEHTAIb-
HUS, HBIX JAHHBIX; PellIaTh TUIIOBBIC 3a/1a4l

10 OCHOBHBIM pazjesiaM (pHU3UKH.
Haswik: Bnajerp METOJaMU 3KCIEpHU-
MEHTaJbHOTO HCCIe0BaHus B (usnke
(mmaHupoBaHUE, MOCTAaHOBKAa M 0Opa-
00TKa SKCIEPUMEHTA); UCIOIb30BAHUS
OCHOBHBIX OOIIEPU3NUECKHX 3aKOHOB
U TIPUHIIUIOB B BAKHEHIIMX MPaKTH-
YECKHUX TMPUIIOKEHUSX.




OIIK-1.2 ymeer pemath
CTaHJapTHBIE Tpodec-
CHOHAJIbHBIE 3a/1a4dl C
IPUMEHEHUEM ecre-
CTBEHHOHAY4YHBIX u
SKOHOMMYECKHUX 3HAHUM

3HaHue: TpaHUIIBI UX MPUMEHUMOCTH,
MPUMEHEHHE 3aKOHOB B Ba)KHEHUIIINX
MPAKTUYECKUX MPHIOKEHUSAX; Ha3Ha-
YCHHE W TPHUHIMIBI JCHCTBHUS BaX-
HEUIUX (PU3HUECKUX MPUOOPOB.

Ymenue: OO0BSICHUTH OCHOBHBIC
HaOJt0/laeMble TPUPOJHBIE U TEXHO-
TCHHBIE sBICHUS U d(P(HEKTH ¢ MO3U-
i QyHIaMEHTaIbHBIX (PU3NYECKHUX
B3aHMOJCHCTBUIA; HCTOJIKOBBIBATh
CMBICTT (PU3WYECKUX BEITUYHUH U TOHS-
TUUW; 3alHUCHIBaTh ypaBHEHUS s (Hu-
3MYECKHUX BeJIMYMH B cucteme CU

Haesvix: TpUMEHEHUST OCHOBHBIX METO-
0B (pU3MKO-MAaTEeMaTHYECKOr0 aHaJIU-
3a JUIS PEIIeHUs] €CTECTBEHHOHAYYHBIX
3a[1a4; MPaBUIBLHOM JKCIUTyaTalluud OC-
HOBHBIX TNPUOOPOB U 00OPYIOBAHHS
COBPEMEHHOH (hu3uUecKkoit adoparo-
pHUH; HCIOJB30BaHUSA METOAOB (U3HU-
YECKOr0 MOJICITUPOBAHUS HA TIPAKTHKE.

OIIK-1.3 BIIJICET
HaBBIKAMU pelieHHs
PO EeCCUOHATBHBIX

3aja4 B 00yiacTu TOBa-
pOBEIICHUS

3nanue: OCHOBHBIC ()M3HUYECKUE BEIIU-
YuHBl U (U3NYECKUE KOHCTAHTHI, UX
OIpeeICHNE, CMBICH, CTIOCOOBI U €/IH-
HUIBI UX U3MEPEeHUs; QyHIaMeHTalb-
HbIe (PU3HUYECKUE OMBITHI U MX POJIb B
pa3BUTUU HAYKH.

Ymenue: paborath ¢ npubopamu u
000py/IOBaHUEM COBPEMEHHOU (HU3H-
YeCKOM J1adopaTopuu; HCIOJIb30BATh
METONbI  (PU3UYECKOTO H  (PU3UKO-
XUMHUYECKOTO.

Haswix: MONy4UTH ONBIT MPOBEIEHUS
(GU3HYECKUX HM3MEPCHHA W OBJAJICTh
HAYaJbHBIMU HABBIKAMU TMPOBEACHHUS
HKCIIEPUMEHTAJIbHBIX HAyYHBIX HCCIIe-
JIOBaHUU (C HMCIIOIB30BAHUEM COBpE-
MEHHBIX H3MEPHUTENbHBIX MPUOOPOB U
HAy4YHOM armaparyphl), a TaKKe METO-
JaMu 00pabOTKH pe3ylbTaToB H3Me-
peHuil; HayuuThesl 3P PEeKTUBHOMY HC-
MOJIb30BAHUIO TIOMYYEHHBIX 3HAHUU H
HABBIKOB W IPAMOTHOMY MPUMECHECHHIO
WX B CBOCH MPAKTUYECKOU NEATEIBHO-
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 OBYYAIOLIUXCSHA
KonrakTHasi paboTa ¢ npenojgaBareieM Mopma  mpome-
T 3 Konrakrnass  pa- N )
pyaoem JKYTOYHOIl aTTe
.. |JTadoparop. |[IpakTny.|6oTa Ha npome:xy-|CaMocTosTEILHAS
CEeMeCTpP|KOCTh ,)'[elcu]/n/], . . cCTaluHu
3.E. / uac.|qac. 3aHATHIA, [3aHATHH, [TOYHYI0 arTTecTa-(padora, yac. (OK3./32ueT ¢
Hac. Hac. 110, OLIEHK./3a4€eT)
qac.

OuHo-3a04Has ¢opma o0ydenust 2021-2025 rox Hadopa

1 | 4144 | 18 | 36 | - | 1,3 | 88,7 | JK3aMeH
Ounasi popma o6yuenus 2025 rox Habopa
1 | 4144 | 18 | 36 | - | 13 | 88,7 | JK3aMeH
3aounas ¢popma o0yuenusi 2025 rog nadopa

1 | 4144 | 6 | 8 | - \ 1,3 | 1287 | 3K3aMeH




3. COAEP) KAHUE JUCIHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PABJAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHX YACOB U BUJIOB YYEBHBIX 3AHSTUI
3.1 CTpyKTypa TUCHUTIIMHBI 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 3aHATHN JIEKIMOHHOTO TUIA TI0 JUCIUILIMHE, CTPYKTYPUPOBAHHOE TI0 pa3-
JIeJIaM C YKa3aHUEM OTBEJCHHOTO HAa HUX KOJIMYECTBA aKaJIEMUYECKUX YaCOB U BUJOB 3aHATHI:

HaumeHnoBanue pa3s-
aeJia
(TemMbl) IUCHUNIA-
HBI

Kpartkoe conep:xanue pa3gena

Kou-Bo yacoB/popma

Paszgen 1
«Pu3nyeckue oc-
HOBBI MEXAHUKN»

dusuyecKkHe OCHOBbI MEXaHUKH. DJIEMEHTHI
KuHeMaTuku. Mogenun B MexaHuke. Cucrtema
otueta. TpaekTopusi, IyTh, BEKTOP IepeMellie-
Husl. CKOpOCTh. YCKOpPEHHE U €ro COCTaBIISIO-
mue. YIioBast CKOPOCTb U YIJIOBOE YCKOPEHHUE.

JInHAMHKa MaTepHAJIbHOH TOYKH M IOCTY-
NaTeJbHOI0 IBM:KeHUS] TBepAOro rteJja. 3a-
koHBl Herotona. Macca. Cuita. Bunsr B3aumo-
neiictBuil. Cuiibl B MexaHuke. Cuna TpeHHs.
3aKOH BCEMHUPHOIO TAroTeHus. Cuila TSKECTH.
Bec. HeBecomocTb. 3akoH COXpaHEHHUS HM-
nyibca. LlenTp macc. PaGota u sHeprus. Duep-
rusi, pabora, MomHoCcTh. KuHernyeckas u mo-
TEHLMaIbHAs DJHEPruU. 3aKOH COXPAHEHHUS
SHEpPruM.

Mexanuka TBepaoro reja. MoOMEHT HHEPLIMH.
Kunernueckas sHeprus BpaiieHus. MoMEHT
CUJIBbl. YpaBHEHHE IUHAMUKHM BpPAIATEIbLHOIO
JBUKEHHUS TBEPAOro Tesa. MOMEHT MMITyJbca
W 3aKOH ero coxpanenwus. [ledopmarus TBep-
JIOTO Tena.

Mexann4deckue KoJie0aHusi M BOJIHBI. ['ap-
MOHHMYECKHE KOJIEOAHUS U UX XapaKTEPUCTUKH.
MexaHnuecKkue TapMOHUYECKHE KoJeOaHMs.
I'apmonnuecknit  ocummuratop. [IpyXKMHHBINH,
buznyecKkuii W MaTeMaTHYeCKHid MAasTHUKH.
CroxxeHue rapMOHUYECKUX KOJIe0aHUN OJTHOTO
HAIpaBJICHUS U OJMHAKOBOM yacToThl. Clloxe-
HUE B3aMMHO NEePIEHAUKYISIPHBIX KOJIeOaHUH.

Paznen 2
«MonexynsapHas
¢uszuka U TEpMoO-

JUHaMHUKa»

MoJieky/JIsIpHO-KMHETHYECKasl TeOpUsl H/e-
aJIbHOro ra3a. ONbITHBIE 3aKOHBI WICAIBHOTO
raza. YpasHenue Kianeiipona-MeHueneena.
OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-

o0yueHus
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= =
s g F s
E = = =
T o - =
e s (=] It
2] 2]
2 2 1
2 2 1
2 2 1
2 2 1




HaumenoBanue pas-
aeJia
(TeMbl) U CIUTIH-
HBI

Kpartkoe cogep:xxanue pasneia

Kou-Bo yacos/popma

KMHETHYECKOW TEOpPHH HJICaTbHBIX Ta30B. 3a-
KOH MakcBesia Juisi pacupeielieHUus: MOJICKYJ
UJEabHOTO Ta3a IO CKOPOCTSIM W SHEPrusiM
TEIIOBOTO JBMXKEHHs. bapomerpuueckas dop-
Myna. Pacnpenenenne bonbiimana. OnbITHOE
000CHOBaHHE MOJIEKYJISIPHO-KUHETUYECKON
TEOPHH.

OCHOBBI TEPMOIMHAMUKH

Yucno creneHedt cBOOOABI MOJIEKYNbI. 3aKOH
PaBHOMEPHOTO PACHPEACIICHUS HDHEPruu IO
cTeneHsM cBoOoxabl Monekyn. [lepBoe Hauano
TepMoauHaMHUKU. PaboTa ra3a npu M3MEHCHHH
ero oobema. TermnoemkocTs. [Ipumenenue mep-
BOr'0 Hayaja TEPMOJUHAMHUKH K H30IIPOLIECCAM.
Anuabatuyeckuid  mporecc.  I[lomuTpomHbIid
npouecc. Kpyropoii nponecc(iuki). Obparu-
MBI ¥ HEOOpAaTHMBIC TTPOLIECCHI. DHTPOIHS, €
CTaTUCTUYECKOE TOJKOBAHUE U CBA3b C TEPMO-
JIMHAMUYECKOW BEpOSITHOCTHIO. BTOpoe Havaso
TEpPMOJIMHAMUKHU. TemIoBble ABUTATEIN U XO-
noanwie MamuHbl. [ukin Kapao u ero KITJ ayist
HCaIbHOIO rasa.

Paznen 3
«JIEKTPUYECTBO
1 MarHeTu3M»

DJIEKTPOCTATHKA. 3aKOH COXPAaHEHHs DJIEK-
Tpuueckoro 3apsaa. 3akoH Kymona. Dnektpo-
cTaTuueckoe mnosie. HanpskeHHOCTh 3JeKTpo-
cratnueckoro noss. IlpuHnun cyneprno3unuun
aneKTpocTatnyeckux mnosieu. [lome numoss.
[ToreHnuan  27E€KTPOCTATHYECKOrO  TOJSL.
HanpskeHHOCTh Kak TpajueHT MOTEHIHaja.
OKBUIIOTEHLUATbHBIE MMOBEPXHOCTU. DIIEKTPO-
CTaTH4YeCKasd €MKOCTb YEIMHEHHOTO IPOBOJ-
Huka. Konnencaropsl. DHeprusi CUCTEMBI 3apsi-
JI0B, YEIMHEHHOT'O MTPOBOJAHMKA U KOHAEHCATO-
pa. DHeprus 3aekTpocraTHueckoro mois. Ilo-
CTOSIHHBIH 3JIEKTPUUYECKUH TOK. OJeKTpHue-
CKHH TOK, CHJIa U IUIOTHOCTHh TOKa. CTOpOHHUE
CHJIBL. DJIEKTPOJIBUKYINAs CUJIa U HAIIPSDKEHUE.
3akoH Owma. ConpoTuBIEHUE NPOBOJHUKOB.
PabGota u MmomHocTh Toka. 3akoH JIxoyns-
Jlenna. 3akon Oma a1 HEOJTHOPOJHOTO y4acT-
ka nenu. [IpaBuna Kupxroda nns pa3serBieH-
HBIX IIETIEH.

MaruuTtHoe moJjie. MaroHuTHOE 1oJIE U €ro xa-
pakTepuctuku. 3akoH buo-Casapa-Jlamnaca.
3akoH Awmnepa. BzaumonelicTBue mnapasienb-

o0yyeHus
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aeia

HBbI

HaumenoBanue pas-

(TeMbl) U CIUTIH-

Kpartkoe cogep:xxanue pasneia

Kou-Bo yacos/popma
o0yyeHus

2021- | 2025 | 2025
2025

OYHO-
3a0YHas
OYHasA
3a0YHas

HBIX TOKOB. J[leficTBME MAarHMTHOrO IIOJII Ha
JBWKYIIHM 3apsl. JIBUKEHHE 3apsSKEHHBIX Ya-
CTUIl B MAarHUTHOM TMOJI€. DJIEKTPOMarHuTHast
nHAYKIUA. IIOTOK BEKTOpa MarHMTHOW MHIYK-
uuu. SIBIEHHUE SJIEKTPOMATHUTHON HHIAYKIIHH.
3akon ®apajess U ero BbIBOJABI U3 3aKOHA CO-
XpaHeHHs dHepruu. BpaileHwe paMkKu B mar-
HutHOM Tmosie. Buxpesbie Toku (Toxku Dyko).
NupyktuBHOCTE  KOHTypa. CaMOMHIYKIUS.
Bzaumnass ~ wHayknus.  Tparcdopmatopsl.
OHEprusi MarHuTHOT'O MOJIS.

3UKa»

Paznen 4 «Omru-
4 | ka ¥ aromHas ¢u-

BoanoBasi ontuka. Unatepdepennus cBe-
ta.Metoasl HaOmoneHusT nHTep(]epeHIN CBe-
ta. MaTepdepenius cBeta B TOHKHX IICHKAX.
[Ipumenenue wuntepdepeniun. JJudpakuus
ceera. Jludpakunonnas pemerka. Paccesnue
ceera. ®opmyna Bynbda-bparros. EcrectBen-
HBIM U TOJIIpU30BaHHBIN CBET. 3akoH Maittoca.
[Tonstpounsl. Qucnepcust ceeta. llornomenue
ceera. 3akoH byrepa. DiemeHTHl (U3NKH
AaTOMHOIO SIAPAa M 3JeMEHTAPHBIX YACTHIL.
Pa3mep, cocraB u 3apsa aromHoro sigpa. Mac-
coBoe M 3apsnoBoe umcio. JlepekT maccel u
SHEprus CBA3M sapa. AnepHeie cuibl. Monaenu
sanpa. PaquoakTUBHOE U3JIyYEHHUE U €r0 BUJBI.
3aKOoH paJAMoOaKTUBHOTrO pacnaga. [IpaBuio
cMelleHus. Anepueie peakuuu. lenenue saep.
Snepnas oHepreruka. TepmosiaepHbIE peak-
00048

UTOoro

18 18 6

3.3 Conmeprkanve 3aHITHI JTAOOPATOPHOTO THUIA O JUCHUIUIHHE «DHU3UKa», CTPYKTYPHUPO-
BAHHOE M0 pa3fielaM C YKa3aHUEM OTBEJICHHOI'O Ha HUX KOJIMYECTBA aKaJeMHUYECKHUX YaCcOB U BUJOB

3aHATUH.

HaumeHoBaHme pa3-
Ne aeJia (TeMbl) JMCIU-

Ne 1 Ha3BaHMe ceMHHAPOB / MpaKTHYe-
CKHX 3aHATHI / 1aGopaTopHBIX padoT /

Bua Texyiero KoH-
TpoJist

Koa-Bo yacoB/
¢opma o0yueHuUs1

2021- 2025 2025
2025

IIMHBI KO/INIOKBUYMOB. é g g §
z F z g
g 2 g
2] 2]
Pasnen 1 3anstue Ne 1 Jomyck k nabo-
. «Du3HIECKUE OrnpesieieHe MOMEHTa HWHEp- | paTOpHOU pabo- 4 4 1
OCHOBBI [IUKX TE€Jla JUHAMHUYECKHUM ME- T€
MEXaHUKH»

TonoM. Memoo padom 6 ma-




Bun TEKYLIEro KOH-

Koua-Bo yacos/

TpoJIst dhopma o0yuenns
2021- 2025 2025
HaumenoBanme pa3- | Ne u Ha3BaHHe CEMHHAPOB / MPaKTUH4e- 2025
Ne | pena (Tembl) quCHH- CKMX 3aHSITHIi / 1a00paTOPHBIX padoT /
IJIMHBI KOJLJIOKBUYMOB. L g = =
= < =
E 5 = =
Z o = =
3 =] [
9 (=]
JIbIX 2pynnax.
3anstue Ne 2 Jomyck k nabo-
Ornpenenenue yCKOpeHUsi CBO- | paTOpHOi pabo-
00JHOTO TMaJIeHUs MTpPU TOMO- TE A A
I MaTeMaTH4eCKOro MasiTHU-
Ka. Memoo pabom ¢ manvix
2pynnax.
Pasznen 2 3anstue Ne 3 Jomnyck k nabo-
«MonekymsapHas | OnpezerneHre yAeNbHON Tel- | paTopHOi pado-
(1)I/I3I/IKa M TCP- | JOEMKOCTH TBEPAOro Tejla H TC 4 4
2 | MOIMHAMHKA» W3MEHEHHUS DHTPOIUU H30JIH-
poBaHHON cucreMsl. Memoo
padom é mManvix 2pynnax.
3anstue Ne 4 Homyck k nabo-
Ornpenenenne CONPOTUBICHUS paTopHoii pa6o-
U yIEIbHOTO COMPOTUBICHUS s A
MOCTUKOM YHUTCTOHA. e
Memoo pabom ¢ manvix
2pynnax.
Pasten 3 3anstue Ne 5 Homyck k nabo-
3 | Anexrpraectro Onpenenenue UKOB(i)CI)I/II_II/IeHTa paTopHoii pa6o-
1 MACHETH3M» MOJIE3HOTO JIEHCTBUSI TpaHC- Te s A
dopmatopa u kodddumrenrta
Tpanchopmaruu. Memoo pa-
Oom 6 manvlx cpynnax.
3anstue Ne 6 Homyck k nabo-
IIpoBepka 3akona Owma s paTopHoii pabo- A A
eny NepeMEHHOro Toka. Me-
T
moo padom 8 manvlx 2pynnax.
, A 3anstue Ne 7 Homnyck x nabo-
a3zaei O
MpeAesIeHUEe JITMHBI BOJIHBI U .
«OnTuka u pea g paTopHoil pabo-
ATOMHASE DHEPrUM KBaHTa H3IYYECHUS 4 4
rasooro nasepa JII-75. Me- | ™°
buzukar»
moo padbom @ MaiblX ZPYyNnax.
3anstue Ne 8 Homyck k ma6o-
4 Ormpezenenre KOHIIEHTPAIUU paTopHoii pa6o-
HEU3BECTHOTO pacTBOpa IMpHU A A
moMoi  (hOTOIIIEKTPOKOIIO- | *©
pumerpa. Memoo pabom e
Manvlx 2pynnax.
3anstue Ne 9 YcTHbI onpoc 4 4
Urtorosoe 3ansitue
Hrtoro 36 36




3.4 ConepkaHue CaMOCTOSATEIBLHON PabOThl OOYYArOMIMXCSI TIO JAUCIMIUIMHE, CTPYKTYPHUPO-
BaHHOE I10 pa3/eliaM C YKa3aHHEeM OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJICMUYCCKUX YACOB U BUJIOB
CaMOCTOSITEIIbHOW PabOTHI:

Koua-Bo yacos /
¢opma o0yueHust
2021- | 2025 2025
HaumenoBanue pa3s- 2025
Ne aeJia Bun camocTosiTenbHOM padoThI
(TeMbl) AUCHUILTTHHbBI g g
¢ £| 8 | £
5 S| E 2
S = e}
Paznen 1 «®usnue- | 3akperieHre npoiaeHHoro marepuana. [logroroBka
CKHE OCHOBBI MeXa- | K JJabopaTopHbIM paboTam. BrinonHeHnue qoManHero 23 23 32
HUKID) 3aJaHus.
Pazgen 2 «Moneky- | 3akpermienue npoieHHoro marepuana. [loaroroska
nspHass ¢uzMka U | K Ja00paTopHBIM paboTaM. BeInoiaHeHe qoMalrHero 23 23 32
TEPMOJIMHAMUKAN) 3aJlaHus.
Pazpnen 3 3akperuieHue nponaeHHoro marepuana. [logroroska
«DNEKTPUYECTBO | | K JIAOOPAaTOPHBIM paboTaM. BBITIOJTHEHNE TOMAITHETO 22 22 32
MAarHeTU3M» 3a7aHus.
Paznen 4 3akperuieHue nponaeHHoro marepuana. [logroroska
«OnTuka U atomMHas | K 1abopaTopHbIM paboTaMm. BeimosHenue nomamsero | 20,7 20,7 32,7
buznkay 3aJjaHusl.
KoHTakTHEIE Yachl HA MPOMEKYTOUHYIO aTTECTALIMIO 1,3 1,3 1,3
Hroro 90 90 130

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI U1
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIUXCA ITO JUCHUIIJIMHE
CamocrodrenbHas paboTa 00y4aroUXcs M0 AUCHUILTNHE 00eCIeunBaeTCs:

Ne pazpena quc-

IUIIIMHBI. Bug

CaMOCTOATEb-
HOM padoThI

HaumenoBanue
y4eOHO-MeTOANYeCKUX MaTePHaJIOB

KoaunuecTBO B 0M0-
JHOTEKeE / CCBLIKA
na IbC

Pasnen 1 «Pusu-
YEeCKHE OCHOBEI
MEXaHUKH

1) ®usuka. MexaHuka ¥ MOJEKYJsIpHast (HH3HUKA : METO-
nudeckue ykazanus / coctaButenu E. I'. banenko, A. T.
Moxpueuu. — Ilepcuanosckuii : Jlonckoit I'AY, 2020.
— 40 c¢. — Tekcr : 271eKTpoHHbI // JIaHb : AIEKTPOHHO-
O6ubnuoreyHas cucTtema. URL:
https://e.lanbook.com/book/148578 . — Pexum gocryma:
JUIsl aBTOPU3. MTOJIb30BaTENEH.

https://e.lanbook.co
m/book/148578

2) NBanos, 1. B. COopHuUK 33734 10 Kypcy OCHOBBI (u-
3UKH ¥ Omodu3uku : yuyeOHoe mocodue / M. B. BaHOB.
— 2-e m31., uctip. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : dmek-
TpOHHBIN // JlaHb : 371eKTpOHHO-OMONIMOTEYHAs cUCTEMA.
— URL: https://e.lanbook.com/book/210920. — Pexwum
JIOCTYMA: JUIsl aBTOPU3. TOJIb30BaTENEH.

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

3) ®usmka : MEeTOANYECKHEe YKa3aHHsl U 3a1aHus ISl KOH-
TpoabHOU pabotel / cocT.: E.I'. banenko, B.B. Manako. —
IlepcuanoBckuii Joul’'AY, 2015. - 61 c. -

http://ebs.rgazu.ru/in
dex.php?0=node/474
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Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuecTBO B 0MO-
JHOTEKeE / CCHLLIKA
Ha ObC

http://ebs.rgazu.ru/index.php?g=node/4742. Tekcr

JJIEKTPOHHBIN.

12

4) buodusuka: METOIMUYECKUE YKAa3aHUs U 3aJaHUS JUIS
KOHTpOJbHOM paboTsl / coct.: E.I'. banenko, B.B. Mana-

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

ko. — IlepcuanoBckuit : Joul'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?q=node/4735. — Tekct 2

3JICKTPOHHBIN.

5) UBanos, 1. B. OcHoBbl (usuku u Ouodusuku : yueod-|https://e.lanbook.co
Hoe mocobue / M. B. UBanoB. — 2-¢ usn., ucmp., gor. —|mM/book/210917

Cankr-ITetepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — TekcT : snexTpoHHbIN // JlaHb : 2yek-
TPOHHO-OMOIMOTEUHAS cucrema. URL:
https://e.lanbook.com/book/210917. — Pexum gocryma:
JUIs1 aBTOPHU3. MOJIb30BATEIIEH.

6) OrmpeneneHre MOMEHTa WHEPLUU TBEPAOTO Teia -
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. Tekcr
JJIEKTPOHHBIN.

http://ebs.rgazu.ru/in
dex.php?0=node/474
1

7) Onpenenenue yckopeHrne CBOOOAHOTO MaJeHUsI C I0-
MOIIBI0 MATEMAaTUYECKOTO MAsITHUKA: METOIMYECKUE YKa-
3anus / E.I'. banenko, T.FO. TapycoBa. — Ilepcuanos-

CKUM : Houl'AY, 2014. - 20 C.
http://ebs.rgazu.ru/index.php?0=node/4603. — Tekcrt
JJIEKTPOHHBIN.

http://ebs.rgazu.ru/in

_|dex.php?g=node/460
13

8) 3amaHus 111 TECTOBOTO KOHTPOJIS ayJUTOPHOM M ca-
MOCTOSITETPHOIN pabOTHI CTYJJCHTOB Ha MPAKTUIECKUX 3a-
HATHSX O Kypcy (QU3HKHU : y4eOHO-METOJHUYECKOe MOCo-
6ue / cocraBurens E.I'. banenko.. — IlepcuanoBckuii :
Houckoit 'AY, [6. r.]. — Yacts 1 — 2016. — 50 c. —
http://ebs.rgazu.ru/index.php?g=node/4861. Tekcr
JJIEKTPOHHBIN.

http://ebs.rgazu.ru/in
dex.php?0=node/486
1

Paznen 2 «Moue-
KyJsipHas pu3uKa
nu TepMOHI/IHaMI/I-

Kay

WBanos, 1. B. COopHUK 3a/1a4 MO KypCy OCHOBBI
¢busuku u onodusuku : yuebHoe nocodbuie / . B. liBaHOB.
— 2-e m3x., uctp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 2mek-
TPOHHBIN // JlaHb : 371€eKTpOHHO-OMONMOTEYHAsE cUCTEMA.
— URL: https://e.lanbook.com/book/210920. — Pexum
JOCTYTIA: JUIsl aBTOPU3. TIOJIH30BATENCH.

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

®usMka : METOAWYECKUE YKa3aHWs W 3aJaHUs Uil KOH-
TposbHOM paboTsl / coct.: E.I'. banenko, B.B. Manako. —

[lepcuanoBckuii Houl’'AY, 2015. - 61 c. -
http://ebs.rgazu.ru/index.php?a=node/4742. — Tekct
JJIEKTPOHHBIN.
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http://ebs.rgazu.ru/in
dex.php?0=node/474

buodusuka: Meroauueckue ykazaHMs W 3aJaHUS I
KOHTpOJIbHOM pabotel / coct.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuii : Jonl’'AY, 2015. — 39 c. -

http://ebs.rgazu.ru/in
dex.php?g=node/473
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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
http://ebs.rgazu.ru/index.php?q=node/4735

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuecTBO B 0MO-
JHOTEKeE / CCHLLIKA
Ha ObC

http://ebs.rgazu.ru/index.php?g=node/4735. Tekcr

JJIEKTPOHHBIN.

i3]

Paznen 3
«DJIEKTPUYECTBO
Y MarHeTU3M»

1) I'pabosckuii, P. . Kypc ¢usuku / P. U. I'paboBckuii.
— U3n. 4-e, nepepab. — Mocksa : Briciias mikona, 1974. —
552 c¢. : w1 — Pexum pgocryma: Mo TMOAINUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494
670 . — TekcT : 3eKTPOHHBIH.

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

2) Ugranos, 1. B. CoopHHK 3a/1a4 110 KYpCy OCHOBBI (hu-
3UKd ¥ Omodusuku : yuyeOHoe mocodbue / 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. — Pexwum
JOCTYTA: JUIsl aBTOPHU3. TIOJIb30BATENICH.

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

3) ®u3uka: METOIMYECKHUE YKa3aHUs U 3a/laHus Ui KOH-
TposbHOM paboTsl / coct.: E.I'. banenko, B.B. Manako. —

[lepcuanoBckuit  : oul’'AY, 2015. — 61 c. -
http://ebs.rgazu.ru/index.php?q=node/4742. — Tekct
3JICKTPOHHBIM.

12

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

4) buodusuka: METOAMYECKHE YKa3aHUS U 3aaHus IS
KOHTpOJIbHOU paboTel / cocT.: E.I'. banenko, B.B. Mana-
ko. — IlepcuanoBckuii : Jonl'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?q=node/4735. Tekcr
JJIEKTPOHHBIN.

15

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

5) UBanos, U. B. OcHoBbI (u3nku u OHOGU3UKH : ydueo-
Hoe mocooue / M. B. UBanoB. — 2-e w3., Ucmp., 100, —
Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1350-8. — Tekcrt : anmekTpoHHbIH // JlaHb : 37eK-
TPOHHO-OMOMMOTEeUHAS cucrema. URL:
https://e.lanbook.com/book/210917. — Pexum gocrtyma:
JUISL aBTOPU3. MOJIb30BaTENCH.

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

Pasnen 4
«OnTrka U aToM-
Has Qu3nKa»

1) I'pabosckuii, P. U. Kypc ¢usuku / P. U. I'paboBckuii.
— Uzn. 4-e, nepepal. — Mocksa : Bricias mkona, 1974. —
552 c. : wi. — Pexum pgocryma: mo MOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=494
670 . — TekcT : 2IeKTPOHHBI.

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

2) NBanos, 1. B. COopHuUK 33734 10 Kypcy OCHOBBI (u-
3UKA M OModu3uku : yuyeOHoe mocobue / M. B. MBaHOB.
— 2-e m31., uctp. — Cankr-IlerepOypr : Jlans, 2022. —
128 c¢. — ISBN 978-5-8114-1349-2. — Tekcr : 2mek-
TPOHHBIN // JlaHb : 371€KTpOHHO-OMONIMOTEYHAsE cUCTEMA.
— URL: https://e.lanbook.com/book/210920. — Pexwum
JOCTYTIA: JUIsl aBTOPU3. TIOJIb30BATENCH.

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

3) ®usuka: METOIMYECKHUE YKa3aHUsS U 3a/1aHus Ul KOH-
TpoabHOU pabotel / coct.: E.I'. banenko, B.B. Manako. —
IlepcuanoBckuii Houl'AY, 2015. 61 c.

http://ebs.rgazu.ru/in
dex.php?g=node/474
2

11


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

Ne paznena nuc-

IUIIIMHBI. Bua

CaAMOCTOSTEIb-
HOM padoThI

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuecTBO B 0MO-
JHOTEKeE / CCHLLIKA
Ha ObC

http://ebs.rgazu.ru/index.php?qg=node/4742. Tekcr

JJIEKTPOHHBIN.

4) buodusuka: METOIMUYECKUE YKAa3aHUs U 3aJaHUS JUIS
KOHTpOJbHOM paboTsl / coct.: E.I'. banenko, B.B. Mana-

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

ko. — IlepcuanoBckuit : Joul'AY, 2015. — 39 c. -
http://ebs.rgazu.ru/index.php?q=node/4735. — Tekct 2

3JICKTPOHHBIN.

5) UBanos, U. B. OcHoBbI pusuku u onodusuku : yued-|https://e.lanbook.co
Hoe nocobue / M. B. UBanoB. — 2-e u3n., ucmp., gorm. —|m/book/210917

Cankr-ITerepOypr : Jlanp, 2022. — 208 ¢. — ISBN 978-
5-8114-1350-8. — TekcT : snexTpoHHbIN // JlaHb : 2yek-
TPOHHO-OMOIMOTEUHAS cucrema. URL:
https://e.lanbook.com/book/210917. — Pexum gocryma:
JUIs1 aBTOPHU3. MOJIb30BATEIIEH.

6) 3agaHus Ui TECTOBOTO KOHTPOJISI ayIUTOPHON U ca-
MOCTOSITEIBHON pa0OTHI CTY/ICHTOB HAa MPAKTHYECKHUX 3a-
HATHSX TI0 Kypcy (QU3MKH : y4eOHO-METOJMUECKOE MOCO-
oue / cocraBurenp E.I'. banenko.. — IlepcuaHoBCKuid :
Houckoit 'AY, [6. r.]. — Yacts 1 — 2016. — 50 c. —
http://ebs.rgazu.ru/index.php?q=node/4861. Tekcr
3IICKTPOHHBIM.

http://ebs.rgazu.ru/in
dex.php?0=node/486

12


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/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 1)1 TPOBEAEHUSA ITIPOMEXYTOYHON

ATTECTALIUA

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

0CBOEHNsI 00pa30BaTeJIbHOI MPOrpaMMbl

Kox kom- B pe3yabTare n3yueHusi y4eOHOH JUCHUILUINHBI 00y4alomuecsi 10JKHbI:
meTeHnun / Conepmanue HaumeHoBaHue
Anpukarop | oo CTCHIHE HHAUKATOpA 10~ | >ramn l sran 111 3Ttan
JIOCTHIKEe- CTUKEHUSI KOM- HaBbIK U (]/L]]]/]) OIIBIT
ns comme- | (WM €€ 4acTi) e — 3HaTh VMeThb esTeTLHOCTH
TEHINH
CriocobeH mpume- | 3HAeT OCHOBBI | OCHOBHbIE TOHATHUS, (U3HUe- | UCIIOIb30BATh OCHOBHBIE | BIIaJIETh METOAAMM DKC-
HSTh €CTECTBEHHO- | MAaTeMaTUKH, (PU- | CKUE SBJIEHUS, OCHOBHBIE 3aKO- | IPUEMbl 0OpaOOTKU 3KCIIEpU- | IEPUMEHTAIBHOIO HCCIe-
Hay4YHbI€ U 9KOHO- | 3UKH, BBIYMCIH- | HBl U MOJEIIM MEXAaHUKH, JJIE€K- | MCHTAJIbHBIX TaHHBIX; pelaTh | J1oBaHui B (usuke (TUia-
MHUYECKUE 3HAHUS | TEJIbHOM TEXHUKU | TPUUYECTBA M MarHeTusMa, KO- | TUIOBbIE 33Jayd IO OCHOB- | HUPOBAHUE, IOCTAHOBKA U
OIK-1 /| mpwm pELICHHH | U TPOTPaMMHUPO- | TeOaHUl W BOJH, KBAHTOBOH | HBIM paszenam (pU3HMKH. 00paboTKa 3KCIepUMEH-
OIIK-1.1 npogeccuoHa b- BaHUs ¢bu3uky, craTMCTUYECKON ¢u- Ta); MCIOJIB30BAaHUSI OC-
HBIX 3a/1a4 B oOia- 3UKH U TEPMOJIMHAMHUKHU. HOBHBIX obmedusnye-
CTH TOBapOBEIECHUS CKHMX 3aKOHOB W IPHUHLHU-
MOB B BAXHEWIIHUX IpaK-
TUYECKUX MPUIJIOKEHHUSX.
CnocoOeH mnpume- | ymeer pemarh | TpaHULbl WX MPUMEHUMOCTH, | OOBSICHUTh OCHOBHbBIE HAOIIO- | IPUMEHEHUS  OCHOBHBIX
HATb €CTECTBEHHO- | CTaHJApTHBIE IIPUMEHEHUE 3aKOHOB B BaX- | Ja€Mble NPUPOAHBIE U TEXHO- | METOAOB buzuko-
Hay4yHbl€ M JKOHO- | MPOPEeCCUOHANb- | HEWIIMX MPAaKTUYECKUX IMPHIIO- | TeHHBIE ABJIEHUS U AP(EKTHI C | MATEMAaTUYECKOT0 aHaJu-
MHUYECKHE 3HAHUS | Hble 3a7lauyd  C | )KeHUAX; Ha3HAUYE€HUE W TNPUH- | NO3MIMKA (YHJAMEHTAIbHBIX | 32 JUIS pELICHUs ecTe-
npu pelIeHnH | TPUMEHEHUEM LUUIbl  JACWCTBUS BaXKHEUIINX | (PU3MUECKUX B3aMMOJIei- | CTBEHHOHAYYHBIX  3ajady;
ONK-1  / npodeccuoHa b- €CTECTBEHHOHA- ¢u3nveckux npruOOpoB. CTBUH; UCTOJIKOBBIBATH CMBICI | IPAaBMWJIBHOM  JKCILTyaTa-
OINK-1.2 HBIX 33/1a4 B 00Ja- | y4HBIX U DKOHO- (u3MUeCKUX BEJIWYMH U TO- | LUM OCHOBHBIX MpPHOOpPOB

CTHU TOBApPOBCACHUA

MHYECKUX 3HAaHUMN

HATHH, 3allMCHIBaTh YypaBHE-
HUSA Ui (DU3HYECKUX BEJH-
il B cucteMe CU

U 000pyIdOBaHUS COBpe-
MeHHOW (u3nueckoil Ia-
060paTopuM; HCIOIb30Ba-
HUS METOAOB (PU3MUECKO-
ITo MOZACIINPOBAHUA Ha
IPAKTHKE
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OIIK-1
OIIK-1.3

/

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

HBIX 3aj7a4 B o0Jia-
CTH TOBapOBEICHUS

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

OCHOBHBIC (DU3UYECCKHE BEIU-
9uHBl U (U3UYECKUE KOHCTaH-
TBI, WX ONPEACICHHE, CMBICI,
CHOCOOBI W €MHUIIBI UX H3Me-
penus; ¢yHIaMeHTalIbHBIE (H-
3WYECKHE OIBITHl U UX POJIb B
Pa3BUTHH HAYKH.

paborarb ¢ TmpuboOpaMu U
000pyJI0OBaHUEM  COBPEMCH-
HOM (u3nueckor Jsaboparo-
pHH; HCIIOJIB30BATh METO/IBI
¢buzmyeckoro u  (HU3UKO-
XUMHYECKOTO.

MOJIYYUTh OIBIT MPOBE/E-
HUSl QUBNYECKUX H3Mepe-
HUN ¥ OBJaJETh Hayallb-
HBIMH HaBBIKAMH TIPOBE-
JNEHUS] DKCIEepHUMEHTAb-
HBIX HAaY4YHBIX HCCIEI0-
BaHUN (C HCIOJIb30BAaHU-
€M COBPEMEHHBIX H3Me-
PUTENBHBIX MPUOOPOB U
Hay4JHOU ammapaTypsl), a
TakKe MeToJamMu o0pa-
0OTKHU pe3yJbTaTOB M3MeE-
peHuii; Hayuutbcs (-
(EKTUBHOMY  HCIOJIB30-
BaHUIO TOJyYEHHBIX 3Ha-
HAM W HaBBIKOB H TIpa-
MOTHOMY  NPUMEHEHHIO
MX B CBOEH MPaKTHYECKOU
NeSATETLHOCTH.

5.2 Onucanue nmokasarejiei u KPUTEPHUEB OLICHUBAHUSA KOMIIETEHIIMH Ha PA3JTHYHBIX dTalmax ux (l)Ole/IpOBaHI/Iﬂ, OINMCAaHUE IIKAJ OLCHUB a-

HHUA

5.2.1 OnucaHue MKAJIbI OLleHUBAHUS C(POPMHPOBAHHOCTH KOMIeTEHIN I
KommeTeHim Ha pa3IugHbIX dTanax ux (OPMUPOBAHUS OLIEHUBAIOTCS MIKAJION: «OTIMYHOY, «XOPOIIO», «yJOBIETBOPUTEILHOY, «HEYJOBIETBO-
pUTETHHO» B (hOpME IK3aMEeHa.

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

Pezynomam ooyuenusn
no oucyuniuHne

Kpumepuu U nokasaméeiiu OUCHUGAHUA PE3)/IbMAmoe 05ylleHll}l

«Hey()oeJlemeopume/zbno»

«Y008671€MEopUmMenbHO»

«xXopouio»

«omjiudHo»

| 3Tan

3HaTh OCHOBHBIC IIOHATHA,

®parMeHTApHBbIE
OCHOBHBIC TOHSTHS, (U3H-

S3HAHNA

HemnoJsinnle 3HAHNUA OCHOB-

CdopmupoBaHHbIe, HO coaep-
HbIE TOHATUS, PU3MYECKHE|JKallle OT/deJIbHbIe TPOodeIbl

CdopmupoBanHbie U CH-
cTeMaTHYecKHe

SHAHUA

14




Pe3ynomam odyuenusn
no oucyuniuHne

Kpumepuu u noxazamenu oyenueanus pe3yiomamaos 0o0y4enus

«Hey003ﬂemeopume/1buo»

«Y0061€MEOPUM ENTLHON

wxopouio»

«OMJIAUYUHO))

buznyeckue sIBICHUS, OC-
HOBHBIE 3aKOHBI U MOJIETTN
MEXaHUKH, SJIEKTPUUYECTBA U
Mar"HeTu3ma, KojiecOaHui u
BOJIH, KBAHTOBOU (PU3MKH,
CTaTUCTUYECKON (PU3UKU U
tepmoanHamuku. (OIIK-

YECKUE SIBJICHUS, OCHOBHBIC
3aKOHBI U MOJIEIN MEXaHU-
KM, DJICKTpHYECTBAa M Mar-
HeTH3Ma, KojebaHuii u
BOJIH, KBaHTOBOH (PU3HKH,
CTaTUCTUYCCKOW (DU3UKH H
tepmoauHamMuku. / OTeyT-

SIBJICHUS, OCHOBHBIC 3aKO-
Hbl M MOJICJIM MEXaHHKH,
JJNIEKTPUYECTBA M MarHe-
TH3Ma, KOJICOaHUI U BOJIH,
KBAaHTOBOW (DU3HMKH, CTaTH-
CTHYeCKOW (hu3uKU U Tep-
MOJIUHAMHUKH.

3HAHHMSI OCHOBHBIC TIOHSTHS,
dbusznuecKkue SBICHUS, OCHOB-
HbIC 3aKOHBl U MOJEIH MeXa-
HUKH, DJICKTPUYECTBA U MarHe-
TU3Ma, KoJeOaHWii ¥ BOJIH,
KBaHTOBON (DU3WKH, CTATUCTH-
YeCKOM (M3MKU U TEpPMOJMHA-

OCHOBHBIC TOHSTHUS, (QHU3H-
YECKUE SIBJICHHS, OCHOBHBIE
3aKOHBI U MOJICIA MEXaHU-
KW, DJIGKTPUYECTBA W Mar-
HETH3Ma, KoJeOaHWld U
BOJIH, KBaHTOBOH (DH3HKH,
CTaTUCTHYECKOW (U3UKU H

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

Il aTan ®parmMedTapHoe  ymMenue|B umenom ycnemHoe, Ho He| B mesom ycneniHoe, Ho coaep-| YcneumHoe U cucreMaruye-
Ymerb ucnonb30BaTh OC- HCIIONIB30BAaTh  OCHOBHBIC | CHCTEMATHYECKOe YMeEHHe kallee OTAe/IbHbIe MPo0desibl | CKOe YMEHHE HCIIOIb30BaTh
HOBHBIC TIPUEMBbI 00pa0OTKH |TIpUEMbI 00paOOTKHU IKCIIe- | UCIIOIb30BaTh  OCHOBHBIC | YyMEHHME HCII0JIb30BaTh OCHOB-|OCHOBHBIE TIPHEMBI 00pa-
OKCIIEPUMEHTAJIbHBIX JIaH-  |PUMEHTAIBHBIX  JAHHBIX; |IPUEMbl 00PaOOTKHU IKCIIe- |HbIE MPUEMBbI OOpPabOTKH 3KC-|0OOTKHU IKCIIEPUMEHTATbHBIX
HBIX; peliaTh TUMIOBBIC 3a/1a- | pellaTh TUIIOBKIE 33Ul 10 | pUMEHTAIBHBIX  JAHHBIX; | IEPUMEHTAIBHBIX JIAHHBIX; | TaHHBIX; pElIaTh THUIOBKIE

YHr 11O OCHOBHBIM pa3aciiaM

OCHOBHBIM pazjienaMm (Qpu3u-

pfumiaTe TUIIOBBIC 3aJadud

peumiaTtb THUIIOBBIC 3aJadd 110

3aa4yu 11O OCHOBHBIM pas-

bu3uky. kd. / OTcyTCTBHE YMEHH |10 OCHOBHBIM pasjieiiaM | OCHOBHBIM pasjesiaM (GU3UKH. |JernaM (QHU3HKH.
(OIIK-1/0IK-1.1) bu3HKH.
Il 5Tan ®parmentapuoe npumMene-|B mesom ycnemHoe, Ho He| B mesiom ycneminoe, HO CONpo-| YcmemmHoe U cHCTeMaTH4e-

Biajners HaBbIKAMH BIIa-
JIeTb METOAAMHU HKCIEepH-
MEHTaJIBHOTO HCCIIECIOBAHUS
B (hu3uKe (MIIaHUPOBAHUE,
MOCTaHOBKa U 00padoTKa
9KCIEPUMEHTA); UCIIOJIB30-
BaHUsl OCHOBHBIX 0011e(u-
3MYECKUX 3aKOHOB U MPHUH-
IIUTIOB B BAKHEHIIINX TTPaK-

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

cHCTeMaTHYecKoe TpuMe-
HeHMe HABBIKOB BIIAJICTh
METOAaMH  DKCIEPUMEH-
TaJILHOTO HMCCIIEIOBAaHMS B
¢uzuke  (IUIAHUPOBAHHUE,
MOCTAaHOBKA M 00paboTka
AKCIIEPUMEHTA); HCIOIb30-
BaHUSI OCHOBHBIX 001Ie(hH-
3WYECKMX  3aKOHOB W

BOKIAIOIIEeeC  OTAeJbHBIMH
OIMOKAMH nMpuMeHEeHUue
HABBIKOB BJIQJIETh METOJAMHU
AKCIIEPUMEHTAJILHOT'O HCCIIE]IO-
BaHMs B (u3MKe (IUIaHUPOBa-
HHE, TOCTaHOBKa M 00paboTKa
AKCIIEPUMEHTA);  HCIOJIb30Ba-
HUS OCHOBHBIX oOOIIedu3nye-
CKHX 3aKOHOB W TIPUHITUTIOB B

CKOe MpUMeHeHHe HABBIKOB
BJIJICTh METOJAMH JKCIIe-
PUMEHTAIBHOTO  HCCIIEI0-
BaHUs B (pusuke (IUIAHUPO-
BaHHE, TTOCTAaHOBKAa M 00pa-
00TKa DKCIEPUMEHTA); WC-
I10JIb30BAHUA OCHOBHBIX
00meGU3nIECKUX 3aKOHOB
" MIPUHIOUIIOB B BaKHEHUIIINX

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

HUSX.
| aTan ®parmventapible  3HaHusi | Hemosinble 3Hanus rpanu- | CdopmupoBaHHbie, HO coaep-| CdopMupoBaHHbIe U CH-
3HaTh IpaHULBI UX IIPUME- |TPAHMULBI UX HIPUMEHHUMO-|Lbl MX [PUMEHMMOCTH, |JKallMe OTAeJbHbIe MNPOo0esIbl| cTeMaTHYecKHe 3HAHUSA
HUMOCTHU, IPUMEHEHHUE 3a- |CTH, NPUMEHEHHE 3aKOHOB|MPUMEHEHHE 3aKOHOB B|3HAHUS TPaHUIIBl UX MPUMEHH-|TPAHUIl WX HNPUMEHHUMO-
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KOHOB B BaXKHEHIIINX IIpak-
THYCCKHX IMPHUIIOKCHHUAX

B Ba)KHEHIINX IMpaKTHU4eC-
CKUX IIPHUJIOKCHHUAX, HA3HA-

BaKHEHIITNX IMPAKTUYCCKUX
MNPUIOKCHUAX; HA3HAYCHUC

MOCTH, IPUMEHEHNE 3aKOHOB B
BAKHENIINX MPAKTUYECKUX

CTH, IPUMEHEHNE 3aKOHOB B
BOXHEUIINX IPAKTUYECKUX

Ha3HAYEHHUE U MPUHIUIIBI YEHUE W TMPUHIMIBI JeH-|M OPUHUUIBI  JACHCTBHS | IPUJIOKECHUSAX; HA3HAYEHUE U |MPUIIOKEHUIX;, Ha3HAYCHHE
NEHCTBUS BXKHEUIUX (pu- | CTBUS BaXKHEUINX (pu3wue- |BAXKHEUINX  (DU3HYECKUX |IPUHIUIBI JICHCTBHUSI BAXKHEH-{M  NPUHIUNBL  JEHCTBUS
sudeckux mpudopos. (OIK- |ckux mnpubopos. / OTeyT-|npubOpPOB. KX (U3NYECKUX MPUOOPOB.  |BAKHEUIIUX  (PUIUYECKUX
1/0IIK-1.2) cTBHe 3HAHMIA npuOOpOB.

Il oram ®parmMedTapHoe  ymMenue|B menom ycnemHoe, Ho He| B mesom ycneuniHoe, Ho coaep-| YcneumHoe U cucreMaruye-
YMeTrb 00bSICHUTH OCHOBHBIE | OOBSICHUTD OCHOBHBIC | CHCTEMATHYECKOE YMEHHE |3Kalliee OTAeIbHbIe MNPO0EbI|CKOe YMeHHe OOBSICHHUTHh
HaOJI0JaeMbIe PUPOIHBIE U | HAOIIOJaeMbIe TTPUPOHBIC | O0BICHUTD OCHOBHBIC | yMeHH€e OOBSICHUTh OCHOBHBIC|OCHOBHBIE  HAOJIOJacMbIC

TEXHOI'CHHBIC SIBJICHUS 1
3¢ dexTh ¢ mo3uui GyH-
JlaMEHTAJIbHBIX (PHU3NYCCKUX
B3aUMOJAEHCTBHUI; UCTOJIKO-
BBIBATh CMBICI (PU3HUECKUX
BEJIWYMH U TTIOHATHH; 3aITH-
ChIBaTh ypaBHEHUS 1isl Pu-
3UYECKHUX BEJIUYHMH B CUCTE-
me CU

(OIIK-1/0IIK-1.2)

U TEXHOTCHHBIC SIBJICHUS U
addexTh ¢ mo3uui GyH-
JTaMEHTaJIbHBIX ¢buznye-
CKHX B3aMMOJCHCTBHH;
HCTOJIKOBBIBATh CMBICT (PU-
3UYECKUX BEJIUYUH U MOHS-
THW; 3alMChIBATh YpaBHE-
HUS 171 QU3HMUECKUX BeH-
yuH B cucreme CU / Oreyr-
CTBHE YMEHUH

Ha0JII01aeMbIe TIPUPOJIHBIC
U TEXHOTCHHBIC SBJICHUS W
a¢dekThl ¢ mo3unuii GyH-
JaMEHTaNbHBIX  (u3nye-
CKHX B3aNMOJCHCTBHUH;
HCTOJIKOBBIBATH CMBICT
GU3HYECKUX BEIMYUH U
MOHSITHIA; 3aMuChIBaTh
ypaBHEHUs Ui (usnye-
CKHUX BEIIMYMH B CHCTEME
Cu1

Ha0II0JaeMble  TIPUPOJIHBIE U
TEXHOTCHHbIE SIBICHUA U (-
(dekThl ¢ mo3unui ¢GyHIaMeH-
TaJdbHBIX (PU3MYECKHX B3aUMO-
NIEUCTBHIA; HCTOJIKOBBLIBATh
CMBICT (DPU3UYECKUX BEJIMYUH U
TIOHSTHIA, 3alUCHIBAaTh ypaBHE-
HUS Uig (PU3NYECKUX BEIHMYUH
B cucreme CU1U

PUPOJIHBIC M TEXHOTCHHBIC
siBieHUST ¥ A()PEeKTh ¢ T10-

3uiui  (pyHIaMEHTaIbHBIX
(bu3mIecKux B3aUMO/CH-
CTBHIA; HCTOJIKOBLIBATE

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

Il >ran
Bianers HaBBIKAMHU ITPUME-
HEHHsI OCHOBHBIX METO/IOB
¢bu3NKO-MaTEMaTUYECKOTO
aHaJu3a JyIs peleHus ecTe-
CTBCHHOHAYYHBIX 337134,
MPABUIILHOM KCIUTyaTaluu
OCHOBHBIX TPUOOPOB U 000-
PYZAOBaHUs COBPEMEHHOU
(bu3HIeCKOil 1abopaTopu;
UCTIOJIb30BAaHUS METO/IOB
(U3UYECKOT0 MOJIETUPOBA-

®parmeHTapHOe INpPHUMEHe-
HHE HABBIKOB IPUMEHCHUS
OCHOBHBIX METOJIOB (U3HU-
KO-MaTeMaTHYeCKOr0 aHa-
Tu3a IS pelieHus ecTe-
CTBCHHOHAyYHBIX  3aJ1ad;
MPaBWJIBHOM JKCILTyaTaluu
OCHOBHBIX  NpPUOOPOB U
000pyI0OBaHUSI  COBPEMCH-
HOW (¢u3nyueckoir adbopa-
TOPUU; UCTIOIH30BAHUS MeE-
TOZOB (DU3UYECKOTO MOJIe-

B unesoMm ycnemHoe, HO He
CHCTeMATHYeCKoe TpuMe-
HeHUe HABBIKOB MPUMEHE-
HUS OCHOBHBIX METOJIOB
(bU3UKO-MaTEMATHYECKOTO
aHamm3a JUIS  peIICHUs
€CTeCTBCHHOHAYYHBIX  3a-
Jla4; TPAaBWIBHOM JKCILTya-
TallUk OCHOBHBIX TPHOO-
pPOB U 00OpYyIOBaHUS CO-
BpEeMEHHON  (pu3uveckon
71a00paTOPUM;  MCIIOIB30-

B nesom ycnemnoe, HO conpo-
BOJKIAIOIIEECS]  OTAeJIbHBIMH
OIMOKAMH npuMeHeHUue
HABBIKOB TTPUMCHECHHSI OCHOB-
HBIX METOJIOB ¢buzuko-
MaTEeMaTHYECKOTO aHau3a JiIs
peIlIeHUs] eCTECTBEHHOHAYYHBIX
3aJ1a4; MPaBHJILHOW 3KCIUTyaTa-
IIMX OCHOBHBIX NPHUOOPOB U
000pyIOBaHUS ~ COBPEMEHHOM
buznueckoit naboparopuu;
MCIOJIb30BAaHUsl METOJI0B (-

Ycnemnoe U cucremMarnye-
CKoOe MPpUMEeHeHNe HABBIKOB
MIPUMEHECHHUS OCHOBHBIX
METO/IOB busuKo-
MaTeMaTHYeCKOro aHaIn3a
JUISL PEIICHUST €CTECTBEHHO-
Hay4YHBIX 3a/1a4; TPaBHIIb-
HOW DHKCIUTyaTallid OCHOB-
HBIX MPUOOPOB U 000PYHO-
BaHHUS COBPEMEHHOW (u3H-
4yeckoil maboparopum; HUC-
TOJIb30BaHUSI METOOB (-
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Hus Ha npaktuke. (OIK-
1/0IIK-1.2)

JMPOBaHMs Ha TNpakTuke. /
OtcyTcTBHE HABBIKOB

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

3UYECKOI0 MOJICJIIMPOBAHUS Ha
IIPAKTHKE.

3UYECKOI'0 MOJEITUPOBAHUS
Ha IPAKTHKE.

| aTan
3HaTh OCHOBHBIE (pU3HYe-
CKHE BEJIMYUHBI U (pr3HIe-
CKHME KOHCTaHThbl, UX OIpe-
JIeJICHUE, CMBICII, CIIOCOOBI U
€UHULBI X U3MEPEHHUS;
dbynnameHTanbHbIC PU3NUe-
CKHE OIBITHI U UX POJIb B
pa3Butum Hayku. (OIIK-
1/01IK-1.3)

@dparMeHTapHbIe  3HAHUSA
OCHOBHBIC (DU3HUYECKHUE Be-
JUYUHBL W (U3NYECKHE
KOHCTaHTBI, WX OIpelere-
HHE, CMBIC]I, CIIOCOOBI U
CIMHUIBI HMX HW3MEPCHUS,
(dbyHIaMeHTaIbHBIE  (PU3H-
YECKHE OIBITHI U KX POJIb B
pa3Butuu Hayku. /| OrTcyT-
CTBHE 3HAHMI

HenosiHble 3HAHUSI OCHOB-
Hble (U3UYECKUE BEIUYH-
Hbl W (U3UYECKHE KOH-
CTaHTBl, MX OIpeaeTcHHeE,
CMBICJI, CIIOCOOBI U €QUHU-
bl UX U3MepeHus; QpyHma-
MEHTAJIbHBIC  (DHU3HYECKUE
OTIBITHL U UX POJIb B Pa3BH-
THUU HAYKH.

CdopmupoBaHHbie, HO coaep-
JKaipe OTaeJbHBIE TPO0ebI
3HAHUSI OCHOBHBIC (PU3HUYCCKUE
BEJIMYMHBI U (PU3UYECKHE KOH-
CTaHThl, HX  OMpEJeICHHE,
CMBICTI, CIOCOOBI M EIUHUIIBI
uX wm3MepeHus; (yHmIaMeH-
TajbHbIe (PU3UUYECKUE OMBITHI U
WX POJIb B Pa3BUTUU HAYKH.

CdopmupoBaHHble H CH-
cTeMaTH4ecKue 3HAHMS
OCHOBHBIC (DU3HUYCCKUEC Be-
JMYUHBL M (puU3HUecKue
KOHCTAHTBI, WX OIpeJese-
HHUE, CMBICI, CIIOCOOBI H
CAMHHIBI WX W3MEPCHUS,
dbyHnameHTanpHble  HH3M-
YECKHUE OIBITHI U UX POJb B
pa3BUTUU HAYKH.

Il aTan
YmMmetsb paboTath ¢ mpubdo-
pamMu 1 000py/TI0BaHHUEM CO-

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

@®parmMeHTapHoe  yMeHuUe
pabotath ¢ mpubopamMu H
000pyI0BaHUEM COBPEMEH-
HOM (u3mnueckoit mabopa-
TOPUH; WCIIOJIB30BaTh Me-
TOJbl (U3NYECKOTO U (PH-

B unesiom ycnemniHoe, Ho He
cHCTeMaTHYecKoe YMeHHe
paboTtath ¢ npudbopamMu u
0o0OpylOBaHUEM  COBpE-
MEHHOM (Qu3uyeckon ma-
OopaTopuH; HCMOIb30BATh

B unesiom ycnemiHoe, HO coaep-
JKalee oOTae/bHbIe IPo0esibl
ymeHHe paboTaTh ¢ mpudopamu
U 000py/JIOBaHHEM COBPEMEH-
HOM ¢u3nueckoil nabopaTopuu;
UCIIONIb30BaTh METOIbl (HU3U-

YcenemHoe u cucreMaruye-
CKoe yMmeHHe paboTath C
npubopamu U 00OpynOBa-
HUEM COBPEMEHHON (u3u-
YyecKkoM JabopaTopuu; HC-
MOJIb30BaTh METOABI (pU3u-

3UKO-XUMHUYECKOTO. 3UKO-XUMHU4Yeckoro. / OT-|MeTobl (U3UYECKOTO M |YECKOTro u ($U3HKO-|4eCcKOro u ¢duzuko-
(OIIK-1/0IIK-1.3) CYTCTBHE YMEHHUH (U3NKO-XMMHYECKOTO. XUMUYECKOTO. XUMHUYECKOTO.

Il 5Tan ®dparmeHTapHoe npumeHe-|B menoM ycnemnoe, Ho He| B nmesiom ycnemHoe, HO conpo-| YcnemHoe U cucreMaruye-
Biiajierb HAaBBIKAMM [10J1y- |HHE€ HABBIKOB IIOJIYYMTh | CHCTEMAaTH4eCKOe IPpUMe-| BOKAAoIeecss  OTACIbHBIMH | CKOe TPUMEHEHHEe HABBIKOB
YUTH OMBIT IPOBEEHUS (PU- |OMBIT MpOBeneHUs (hr3Nye-|HeHHe HABBIKOB MOJYYUThH | OIIHOKAMU NMpUMEHEeHHe | TIOTYYUTh OIBIT TpOBee-

3UYECKUX U3MEPEHUI 1
OBJIAJICTh HAYAIbHBIMHU
HABBIKAMU MPOBEICHUS IKC-
MEPUMEHTATBHBIX HAYIHBIX
UCCIEeI0BAHMM (C UCTIONB30-
BaHUEM COBPEMEHHBIX H3Me-
PUTENBHBIX TPUOOPOB U
Hay4HOH amnmaparypsl), a

CKMX HW3MEpPECHHWH W OBJa-
JIeTh HAYaJIbHBIMU HaBBIKa-
MH TIPOBEACHUS JKCIICPH-
MEHTQJIBHBIX HAy4YHBIX HC-
ciaedoBaHUM (C HCMOJIB30-
BaHHEM COBPEMEHHBIX W3-
MEPHUTEIbHBIX MPUOOPOB H
HAay4YHOW armapaTryphl), a

OTIBIT TIPOBEICHHS (pU3HUe-
CKMX H3MEPEHHMI M OBJa-
IEeTh HaYaJIbHBIMH HAaBEI-
KaMH TIPOBEJICHUS DJKCIe-
PUMEHTAJIbHBIX  HAYYHBIX
HCCJIEIOBaHMUM (C HCIONb-
30BaHUEM  COBPEMEHHBIX
W3MEPHUTEIIBHBIX TTPHUOOPOB

HABBIKOB TIOJIYYUTh OIBIT IPO-
BCIACHUA q)HSI/I‘IeCKI/IX H3Mepe-
HUM M OBJAACTh HaYyaJIbHBIMHU
HaBbIKAMH HpOBe)IeHI/IH JKCIIC-
PUMCHTAJIbHBIX HAY4YHBIX HC-
CJIeIOBaHMM (C HMCTOJB30BaHU-
€M COBPCMCHHLIX HM3MCPHUTCIIb-
HBIX MPUOOPOB W HAYYHOH am-

HUsA (U3MYECKHX HU3Mepe-
HUW W OBIIAJICTh HAYAIbHBI-
MU HaBBIKAMH TPOBEICHUS
IKCIIEPUMEHTAJLHBIX Hay4d-
HBIX HCCIeI0BaHUN (C HC-
MOJIb30BAHUEM  COBpPEMEH-
HBIX W3MEPUTENbHBIX TPHU-
OOpOB M HAy4YHOH ammapa-
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TaK)Xe METoJaMu 00pabOTKH
pe3ybTATOB U3MEPECHUM;
Hay4UTHCS 3P HEKTUBHOMY
UCTIOJIb30BAHUIO TTOJTyYCH-
HBIX 3HAaHUH ¥ HABBIKOB M
IPAaMOTHOMY IPUMECHECHHIO
HX B CBOEH IPaKTUYECKOH
nearenbHocTH. (OIIK-
1/0IIK-1.3)

TaKke MeTogamMu 00paboT-
KH pE3yJbTaTOB H3Mepe-
HUM; HAYYUThCSA d(PheKTHB-
HOMY HCIIOJIb30BaHHUIO I10-
JYYEHHBIX 3HAHMHA M HaBBI-
KOB U IpaMOTHOMY IIpHME-
HEHHUIO UX B CBOECH MpaKTH-
yeckol  nmesrenbHOCTH. [/
OtcyTcTBHE HABBIKOB

Y HAy4YHOH ammaparypsl), a
TaKKe METoJaMH 00padoT-
KM pe3ylbTaTOB H3Mepe-
HUH; Hayuutbes A dek-
THUBHOMY HCITOJIb30BaHUIO
MOJYYEHHBIX 3HAaHUW U
HaBBIKOB ¥ TPaMOTHOMY
MPUMEHEHUIO UX B CBOEH
MPaKTUYECKON JIeATEIbHO-
CTH.

napaTypbl), a TaKKe METOJaMH
00paboOTKH PE3yJIbTaTOB H3ME-
peHuii; HayuyuTbes 3PEHEKTUB-
HOMY WCIIOJh30BAHUIO TIONY-
YCHHBIX 3HAHWUU W HABBIKOB H
IrPaMOTHOMY IPUMEHEHUIO UX B
CBOCH TPAKTUYECKOH IesITelb-
HOCTH.

Typbl), a TaKXe METOoJaMHu
o0paboTku pe3yabTaToOB
U3MEpEHH; HAyIUThCS (-
(eKTUBHOMY  HCIIOJIb30Ba-
HUIO MOJTYYCHHBIX 3HaHUN U
HaBBIKOB H TPaMOTHOMY
NPUMEHEHUI0O UX B CBOEHU
MPAKTUYECKON  JeATECIbHO-
CTH.
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5.3 TunoBble KOHTPOJILHBIE 321aHNUSI WIN HHBbIE MATEPHATbI, HE00X0IUMbIE J1JI5
OLIEHKHU 3HAHUI, YMEHM i, HABHIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapPAKTEPU3YO LM X
3Tanbl ((OPMUPOBAHNUS KOMIIETEHUMI B MPolecce 0CBOEHHUs 00Pa30BaTeIbHOH MPOrpaMMbl
Texyiuit KOHTPOJIb YCIIEBAEMOCTH 00eCIeunBaeT OLIEHUBAHKE X0/1a OCBOCHUS NUCLUIUINHBI,
1 BKJIFOHACT yCTHbII>'I OmnpocC, TCCTUPOBAHUC, TMCbMCHHBIC KOHTPOJIbHBIC pa6OTBI.

Bonpochl 1 gonmycka W 3alMThI Ja0opaTopHOil padoThi: ompeaeleHHe MOMEHTA
HHEPUHH TBEPAOI0 TeJIa JTMHAMHYECKMM METO10M
1) 3anummte GopMyiy U AalTe ONMpeaesieHUE YIJIOBOTO MYTH, YIIIOBOH CKOPOCTH M yIJIOBOTO

YCKOPEHHSI.
2) B kakux emIuHHIIAX U3MEPSIETCS YIIIOBOH MyTh, YIIIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE?
3) MHaiite onpeaeneHre abCOIIOTHO TBEPIOTO TEla.

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

5) B kakux eMHUIAX U3MEPAIOTCA MOMEHTBI MHEPIHUH, CUITbI K MMITY/Ibca?

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

7) 3amummTe OCHOBHOM 3aKOH JMHAMHKM BPAIIATENbHOTO JBHKEHHS

8) Cdopmynupyiite 3aK0H COXpaHEHHS MOMEHTA HMITYJIbCA.

9) 3anummure hopmyiTy AT KHHETHYECKOH SHEPTHH BPAIIATEILHOTO JBIKEHUS TBEPIOTO Tela
U TeJa, KaTAIIEerocs no TOpU30HTAILHOM MOBEPXHOCTH

10) Hanmummte opMyIIb! CBA3M YTIOBBIX M THHEHHBIX BEIHUHH

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

OIIK-1- cnoco0eH MPUMEHSATh €CTECTBEHHOHAYYHBIE M SKOHOMUYECKHE 3HAHUS TIPU PEIICHUH
npodeccHoHaIbHBIX 3a1a4 B 00xacTu ToBapoBeaeHus / OITK-1.1- 3HaeT OCHOBBI MAaTEMaTHKH,
(U3HKH, BBIYMCIUTEIBHON TEXHUKN U POTpaMMHUPOBaHUS

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

BOl'[pOCbI AJIS MOATOTOBKH K 3K3aMEHY

-

. Tpaekropus, myth, nepemenienue. Bektopa cpeaHell 1 MTHOBEHHOW CKOPOCTH, UX BEIIMYMHA U
HaIpaBJICHUE.

2. BekTopa KacaTeinbHOT0, IIEHTPOCTPEMUTETLHOTO U TIOJTHOTO YCKOPEHUS, UX BEJIMYMHA U HAIPaB-
JICHHUE.

. JIBWkeHHe MaTepualbHOM TOYKHU IO OKPYXKHOCTH. YTJIOBAsI CKOPOCTh M YIJIOBOE YCKOpPEHHE.
CB$13b JIMHEWHBIX U YTJIOBBIX XapaKTEPUCTUK JIBUKECHHUSI.

4. IlepBblid, BTOpO U TpeTuid 3akoHbl HetoToHa. UMnynbe cuibl. UMmynbe Tena. 3aK0OH U3MEHEHUS

HMITYJIbCa. 3aKOH COXPAHEHHS MOJHOTO UMITYJIbCA M30JIUPOBAHHON CUCTEMBI.

5. PaboTa KOHCEpBaTUBHOW M HEKOHCEPBATUBHOM CHIIbI. KMHETHYECKast U MOTEHIIUAIbHAS YHEPT UL
3aKOH COXpaHEHUsI SHEPTUH.

. Onpenenenne MOMEHTa MHEPIUH TeJla OTHOCHUTENIbHO ocH. Teopema Illreitnepa. Kunetnueckas
SHEPrus BPAIAOLIErocs Tea.

7. MOMEHT CUJTBI 1 MOMEHT MMITYJIbCa BPAIIAOIIEToCs TeJla OTHOCUTENhHO ocu. OCHOBHOE ypaB-

HEHUE JTMHAMHMKHU BPAIIATEIbHOTO JBUKEHHUS. 3aKOH COXpPaHEHUS MOMEHTa MMMYJbCa MEXaHU-

YECKOW CUCTEMBI.

[99)

@)
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8. 3akoH BcemMupHOro TiroteHus. lloTeHinanbHas SHEPrusi TPAaBUTALMOHHOIO B3aUMOJCUCTBUS
JIBYX MaTepuajbHbIX To4eK. [IepBas u BTopas KOCMUYECKHE CKOPOCTH.

9. Cuna ynpyroctu. Hanpspkenune. OTHOCHTENbHAS AeopManus Ipu pacTsbkeHUH-cxatuu 0600-
HIeHHbIN 3akoH ['yka ans nedopmanuu pactsokeHus-cxaTtus. [loreHuuanbaas sueprus nedop-
MalluM PaCTSKEHUS-CKATHUS.

10. YpaBHeHue rapMoHnyeckux kosieoanuid. [Ipyxuuubiii u pusnuecknii MmastHUku. [IpuBenenHas
JuHA (pr3rdeckoro MasTauka. [lepuon koneGaHuii.

11. IlonsiTue uaeansHoro rasa. Y pasHenue MenaeneeBa-Kianeitpona. 3akon Jlanerona. OcHOBHOE
ypaBHEHUE MOJICKYJIIPHO-KMHETHYECKOM Teopuu. KuHeTmueckass sHEprusi MOCTYINATEIbHOTO
JBUKEHUS YaCTULbI U1eabHOro ra3za. CpegHekBaipaTUdHasi CKOPOCTb.

12. Yucrno crenenei cBOOOABI MOJIEKYIbl. BHYTpeHHSsSI 3HEprus uaeanbHOro raza. Pabora ra3zoBbix
n3onporeccos. [lepBoe Hayano TepMOINHAMUKHY.

13. MonsipHasi TETIIOEMKOCTh. YpaBHeHHe Maiiepa. Anuabaruueckuii mporecc. YpaBuenue [lyac-
COHa, TI0Ka3aTeb auadaThl.

14. bapomerpuueckas hopmyna. Pacnipenenenne boiabpimana.

15. Jlnmuna cBoOogHOTO MpobOera, yacToTa coyaapeHuil Mosiekyin ra3a. Juddys3us B rasax, 3akoH
duxka.

TunoBoii dK3aMeHALMOHHBIN OUJIEeT

MHUHHCTEPCTBO CEJIbCKOI'O XOBHPICTBAv POCCHI“ACKpI“A ®EJIEPALIIU
®I'OY BO JIOHCKOM I'OCYIAPCTBEHHbBIN ATPAPHBI YVHUBEPCUTET

3K3AMEHAI_II/IOHHI)H71 BJIET Ne
Ilo mucouruinze

DaKynbTeT

HaHpaBHeHI/Ie oA OTOBKH

Kypc

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

2. OneMeHTapHble yacTulbl. Kimaccudukamnus mo macce: jerkue (JENTOHBI), cpennue (Me30-
HBI), TsDKeTbIe (Oapuonbl). KBapku

3agaua k Ousery

3. YpaBHEHHUsI ABUKEHUS MATEPUAIIBHON TOYKA UMEIOT BUA: X =2+3t, y =148t — 2t°. Ormpe-

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

VYTBepxkaeHbI Ha 3aceianny KadeIpbl [Tporokom Ne oT 201 r.
OK3ameHaTop
3aBeayronuii kadenpoit

3agauu A1 NOATOTOBKM K 3K3aMEHY H KOHTPOJIbHBIM padoTam

YMeTh UCIIOJIb30BaTh OCHOBHBIE TPUEMBI 00pAaOOTKH IKCIEPUMEHTANIBHBIX JaHHBIX; peIliaTh THIIO-
BbI€ 33/1a4H 110 OCHOBHBIM pa3jienaM (PU3UKH.

1. Ompenenuth 06beM OajlzioHa, B KOTOPOM HAXOJAUTCS KHCIOPOJ Maccod M=4,3 kr mox
nasnenueM p=15,2 MIla npu Temnepatype t=27°C.
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2. bannon BMectumocthio V=50 11 HamosHeH KucinopoaoM. Onpenenuts Maccy KHCIopoa,
HaxoJAIerocs B 6amione mpu temmneparype t=47°C u napnenun p=0,11 MI]a.

3. Onpenenutsh TeMIepaTypy BOAOPOJA, MMEIOMIEr0 IIOTHOCTh p=6 Kr/mM° HpH NaBjieHuM
p=12,1 MIla.

4. OnpenenuTh JaBJIEHUE Ta3a ¢ KOJUYECTBOM BELIECTBA V=2 MOJb, 3aHUMAIOIIETO 00bEM
V=6 1 temmneparype t=—38°C.

5. Jlns cBapku W3pacxoJoBaH KucCIOpoj Macco M=3,2 kr. Kakoil momkHa OBITH
MUHUMAaJIbHasi BMECTUMOCTB COCYJIa C KHCIOPOJIOM, €CIIM CTEHKH COCYy/la paCCUMTaHbl HA J1aBJICHUE
p=15,2 MITa? Temneparypa raza B cocyze t=17°C.

6. B GamioH Hakayaam BOAOPOJ, co3iaB mpH Temmepatype t=6°C naBnenne p=7,73 Mlla.
OmnpenenuTsb IIOTHOCTH T'a3a B OayioHe.

7. I'py3 Maccoit 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 rasa y KOToporo mpu Temmeparype t=58°C u napnennn
p=0,25 MIla m10THOCTb p=4 KI/M>.

9. OnpenenuTh IIOTHOCT BO3ayXa npu Temneparype t=307°C u naBnennu p=98,1 xIla.

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

11. Ompepenuth KOJMYECTBO BEIIECTBA V Tas3a, 3aHUMAIONIETOo 00beM V=2 om® pu
temneparype 7=241 K u nasnenuun p=1 I'1la.

12. Kakoii ra3 npu nasieannu p=0,808 Mlla u temmneparype 7=240 K mmeeT 1IOTHOCTH
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 xlla.

15. Ckonpko MOJEKYd Tra3a COACPXKHUTCS MpPH HOPMAIbHBIX YCIOBHSX B KOJIOE
BMecTuMOcCThIO V=0,5 n1?

16. CkonbKO MOJIEKYIN COIEPKUTCS B KUCIOpOAe Maccoit m=2 r?

17. Cuapsan maccoir m=20 kr uMmeeT Buj MWIUHApPA paguycoM R=5 cm. CHapsg JeTUT co
ckopocThio 0=300 M/c U Bpamaercsi BOKPYT ocH ¢ yacToToit 7=200 ¢!, BeIUHCIUTh KHHETHYECKYIO
SHEPTUIO CHapAJa.

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

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

19. MaxoBHK ¢ MOMEHTOM MHepiuH J=60 Kr'M° HauMHAET BpAIAThCS MO JEHCTBHEM
MomeHTa cuibl M=120 H'm. Omnpenenuts yrioByl0 CKOPOCTb, KOTOPYIO MaxOBHUK OydeT MMETh

yepe3 Bpemsi t=5¢C.

20. BpIUMCINTE CPEHIOI SHEPTHIO MOCTYIATENBHOTO IBMKEHUS BCEX MOJIEKYJ a30Ta IMpH
Temnepatype t=137°C.

HasbIk: BJIaACTh MCTOAAMU SKCIICPUMCHTAJIBHOTO HCCICOOBAHUA 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. Ompenenenrie MOMEHTA UHEPIIMU TeJIa TMHAMHYECKUM METOJIOM.

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

3. OmpeneneHue yIeabHONW TEIUIOEMKOCTH TBEPAOTO TeJIa U U3MEHEHUS SHTPOITHH U30IHPO-
BAHHOW CHCTEMBI.
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1)
2)
3)

4)
5)
6)
7)
8)

9)

Onpenenenue COMPOTUBICHUS U YIEIBHOTO CONPOTUBICHUS MOCTUKOM YHTCTOHA.
Onpenenenne kodpduimeHTa moyie3HOro AeWcTBHUS TpaHchopmaropa U kKoddduimeHTta
TpaHchOpMaIHH.

ITpoBepka 3akoHa OMa /17151 LIeTIH IEPEMEHHOrO TOKa

Omnpenenenue JUIMHBI BOJIHBI M 3HEPTMU KBaHTA U3JTyuyeHUs ra3oBoro jgasepa JII'-75.
OnpezneneHye KOHIEHTPALMK HEU3BECTHOI'O PaCTBOPA IIPU MOMOILHU (POTOINEKTPOKOIOPH-
MeTpa.

Bonpocsl k 3amuTe J1a00paTOPHO padoThI

JlaiiTe onpezieNieHe SBICHUS TIepeHoca.
Jaiite onpeneneHne TemIONPOBOIHOCTH.
3anumute 3akoH Oypbe U NMOSICHATE (PU3UUECKHUN CMBICT KOIPPUITMEHTA TEIUIONPOBOTHO-
CTH.
Haiite onpenenenue nuddy3um.
SanummuTe 3akoH Duka u MosicHuTe Pu3ndeckuii cMpici ko3¢ dunuenta quddy3uu.
Jaiite onpesesieHne BHyTPEHHETO TPEHUs (BSI3KOCTH).
3anumuTe 3aKk0oH HproTOHA M mosicHuTe PU3ndeckuii cMbICi KOd(h(UIIMEeHTa BI3KOCTH.
Jlaiite ompeneneHuss KMHEMAaTHYECKOW M JAVMHAMUYECKOM BS3KOCTH, Kakas CyIIECTBYET
MEX1y HUMH CBSI3b?
JlaiiTe onpeienieHre JJAMUHAPHOTO U TYpOYJICHTHOTO TEUEHHS KUIKOCTH.

10) Jaiite onpenencuue urncia PeiHonbaca. Hanumure 3HadeHus yncia PeiiHombaca mpu pas-

HBIX TCUCHUAX XKUIKOCTH.

11) B uem coctout meton Ctokca onpeaenenus KodhduinueHTa BI3KocTr?
12) 3anumure padouyio Gopmyiy
13) B uem cocrout meron Ilyaseiins onpenencuus kodddurmenta Bsaskoctu? Meron ITyaseitns

OCHOBAH Ha JIaMUHAPHOM TCUCHHH KUAKOCTU B TOHKOM KaITUJIJIAPEC.

14) 3amummre hopmyay Ilyaseitns.

MMPOBEJIUTE JABOPATOPHbI YKCIIEPUMEHT

[les1b paGoThI: HAYYUTHCS ONPEAETATh KOI(P(UIMEHT BA3KOCTH MeTozioM CToKca.
IIpubopsl M _MaTepuaJibl: CTEKISIHHBIN IMUIMHAP Ha IMOJACTABKE C MCCIEAYEMOU KUIKO-

CTbI0, MUKPOMETP, CEKYHJIOMEp, Tesa chepuieckoil popmal.

Onucague padoueii VCTAHOBKH

Pabouas YCTaHOBKaA MPCACTABIIACT CcO000M CTEKJISTHHBIN OUJIMHAP Ha IMOACTAaBKE, 3aIllOJIHCH-

HBIN BSA3KOH XUJIKOCTBIO C MOABHMKHBIMHA METKAMH JJIMHEI a U b.

puc. 1
BoiBoa paGoueii popmy bl

Merton CTokca OCHOBaH Ha HU3MCPCHUU CKOPOCTHU MCIJICHHO ABWKYIIUXCA B ) XUIAKOCTH HC-

00JIBIINX TeN ChepUIecKoi POpMBbI.

Ha TCJI0, MaJaromec B X)KUAKOCTH, HeﬁCTBYIOT TPU CUJIBI:
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1) cuaa TaKeCTH:
F =mg

msoic

4
YuuteiBas, uto m = pV, V = —zr®, monyuaem:
3 >

4
Fmim/c = Eﬂ r3p g (l)’

rle p - IVIOTHOCTD TeJa.
2) cuiia Apxumena:

4
FA =§7Z'I’3p'g (2)’

rae p' - IIOTHOCTD KHUIAKOCTH.
3) cujaa CONpOTHBJEHHS, SMIHPHYECKH ycTaHoBaeHHas [Izk. CTokcoM:
F =6zxnro (3),

conp

IJI€ U - CKOPOCTh JBUKCHHUSI )KUKOCTH,
7 - KO3 UIIUEHT BA3KOCTH

HpI/I PAaBHOMCPHOM JABHXCHHH TECJIa:

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

conp

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

conp

Foo =Fo —Fa

conp maaoc

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

puc.2
4 4
6znro=—xripg——xrip'yg
3 3
4 3 i
67177r1)=§77r (p—p' )=
2 ’
=29 (p-p)
9v
r
Tak kak B paboTe onpeaesnsieM AHaMeTp IIapuka, TO ydTeM, 9To d = ry CKOpOCTh BBIPAa3UM
gepe3 paccTosHUE, MPOoWIeHHOe TesioM | W Bpems t JIBMKEHHS Tela OT METKH a JI0 METKH b :
I
v = —, TorJa nocienHss Gopmyna MpUMeT BUI:
t

_(p-p)digt
N 181 @

®dopmyma (4) sBasieTcss pabouein hopMysoi s onpeneneHus KodpUIMeHTa Bs3-
koctu Merogom CTokca.

IlopsigoK BbINOJHEHNSI PA0OTHI

1) Onpenenute quaMeTp mapuka d MHUKPOMETPOM TPH pa3a MO PA3IHMYHBIM HAIPABICHUIM U

CpeHee 3HAUCHUE 3aIUIINTE B TAOIUILY.
2) OmycTuTe MIAPHK B MWIAHAP C UCCIEAYEMOM KUIKOCTHI0. B MOMEHT MPOXO0KICHHUST METKH

a BKIIIOYMTE CCKYHAOMEP, @ B MOMEHT IPOXOXKACHUA MCTKH b orxmrounte.

23



3) UsmepwTe MacIITaOHOM JTHHEWKON pacCTOSIHHE MEKIY METKaMu a u b .
4) 3anecure B Tabnuily 3HaueHus | u t.

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

6) BeimosHKTE ONBIT TPHU pasa.

Taoauua pe3yabTaToB U N3MepeHuii

Ne ombITa d | t n
1
2
3

OneHKa NorpemuocTu

1) [lorpeurHocTs U3MEpPEHUN:
Onpenenum cpeHee 3HaYCHHUE
7= M+, +1,
3
Berancnum cpeHeKBaqpaTHIHYIO OMUOKY CPEAHETO apu(METHIESCKOTO:

—\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 IPOU3BEICHHUE CPEIHEKBAAPAaTHUECKOrO

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

An=t-AS;
OxoHuYaTeabHBINA PE3yIbTaT 3alUILIEM 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 uenoBeueckom Guomnosne

. XapaKTepUCTUKa OCHOBHBIX HCTOYHUKOB CBETA

. Cymnocts BHemHero ¢potodddexra

. OcobeHHOCTH UHTEePPEPEHIINN CBETA

. Maruutsl: ciennduka Ux B3aMMOAEUCTBUS C APYTUMU IIPEIMETaMU
. YCTpOMCTBO MUKPOCKOIIA

. Hbl0TOH 1 ero oTKpbITHS B pU3HKE

. CKopoCTb cBeTa: METO/bI ONPEIEIICHUS.

10. Pe3zepnopd u ero onbITHI.

11. Teopust ynpyrocru.

12. MeTonb!l OJIy4eHHs OJIYIPOBOJHUKOBBIX TUIACTHH.

13. JleiicTBrE MONSAPU3ALOHHBIX TPUOOPOB.

14. TloTepst TEMIOBOM U JIEKTPUUECKON SHEPTHH BO BPEMS aBTONIEPEBO3OK.
15. PacnpocTpaneHue paaAMoOaKTUBHBIX BOJIH.

O 00 ~JON DN DN WK —
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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.

[TpunIMN NElCTBUS PaauOAKTUBHBIX JBUTATEIICH.
[IposiBeHnE 3aKOHOB CUJIbI TPEHUS B IOBCEAHEBHOM )KM3HH UEJIOBEKA.
MakcBesut U ero 3JeKTpOMarHuTHasi TEOPHUsL.

CyIHoCTh ¥ 3HaYeHUE TEPMOOOPAOOTKH.

XapakTepuCTUKa TOPCUOHHBIX MOJIEH U TEXHOJIOTUH.
CriocoObl yMsryeHus BOJIBI.

DNEeKTPOMAarHUTHHIE BOJIHBI U 3JIEKTPOMArHUTHOE U3JTyUCHHE.
[IpuHIUI NeNCTBUA aKKYMYJIATOPOB

[IlapoBast MOJIHUS — YHUKAJIbHOE IPUPOIHOE SIBICHUE.
DKCIepUMEHTAIBHOE UCCIIEI0BAHUE IJIEKTPOMArHUTHON UHIYKIIUH.
OYHKIIMOHUPOBAHUE JICKTPOCTAHIIUM.

[IpeoOpazoBanumii SHEPTHI.

Hcnonb30BaHue 3JIEKTPOIHEPTUH.

SnepHast sHepreTuka.

JleificTBHE ONTHYECKUX TTPUOOPOB.

OT BOASIHBIX KOJIEC 10 TypOUH.

3nauenue skcriepuMeHToB Hukomsl Tecnsbl.

ConHlle KaK UICTOYHUK SHEPTHUU.

. YIbTpa3ByK U BO3MOKHOCTH €TI0 IPUMEHEHHUS.
[IpencraBieHue KapTUHBI MUPa C TOUKH 3pEHUs (PU3HKH.
SIBneHue paayru ¢ TOYKU 3peHUs] PUBUKH.

DHeprusi BOAHBIX UCTOUYHUKOB.

Buibl HCTOUHUKOB HCKYCCTBEHHOT'O OCBEIIICHUS.

W3zyuenne GpU3MKH ¢ TOMOIIHI0 KOMITBIOTEPHBIX TEXHOJIOTHA.

OIIK-1 CnocobeH mnpuMeHSTh €CTECTBEHHOHAyYHblE M SKOHOMHUYECKHE 3HAHHUS IpPU pELICHUU
npodeccuoHaIbHbIX 331a4 B o0nactu toBaposeneHus; / OIIK-1.2 - ymeer pemats cTaHgapTHbIE
npodecCHOHATIbHBIC 33/1a49H C IPUMEHEHUEM €CTECTBEHHOHAYUHBIX U SKOHOMHYECKUX 3HAHUHN
3HaHMe: TPaHUIBl X IPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B BAJKHEHIINX MPAKTHYECKUX MPHIIO-
KEHUSIX; Ha3HAYCHUE U MIPUHIMIIBI IEWCTBUS BaXKHEHIINX (PU3NYECKUX TPHUOOPOB.

Ilepeuens sonpocos:

1.
2.

o O b

10

TemnonpoBoaHocTh. 3akoH Dypre.
Bsskocth xuakocrteit (rasos). JlamunapHoe TedeHue xuakoctu (raza). ®opmymna Crokca s
CKOpPOCTH ABWIKCHH IapHUKa B BSI3KOU KUOAKOCTH.

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

ctudecknii Bec. Papenctso Knaysuyca. Bropoe Hayamo TepMOgMHAMUKH.

. Iuxn Kapno, ero uzo0paxenue Ha PV-auarpamme, popmyna mis KIT.
. YpaBHenue, PV-auarpamma u kputudeckas reMieparypa raza Ban-gep-Baanbca.
. IloBepxHocTHOE HaTspKeHHe. Dopmyna Jlamuiaca UIst TOTOJIHUTENBHOTO AABICHUS MOJ UCKPUB-

JIEHHOM MoBepXHOCThI0. Kammisipasie sBienus, popmyna KiopeHa.

. 3aKoH KyJ'IOHa. HaHpH)KeHHOCTB H MOTCHIHAJI 3JICKTPOCTATUYCCKOI'O I10JIA. PaGora cun OJICKTPO-

CTaTUYCCKOI'O I10JI4.
3J'ICKTpOeMKOCTB. IInockuit KOHACHCATOP. HapaJ'IJ'ICJ'H:HOC n 1ocjCaoBaTCIIbHOC COCAMHCHUC
KOHACHCATOPOB. 9HepFI/IH 3apsAKECHHOT'O KOHACHCATOpa.

. Cuna n BCKTOP INIOTHOCTH 3JICKTPHUYCCKOT'O TOKA. 3akoH oma JJIA SaMKHYTOI\/'I Oenu U JJ1d ydacT-

ka. MomuocTs n KIIJI ncrounmka Toka.
. Cuna Amnepa, ee BenMuMHa U HarpaBiieHHe (mpaBuio jeBod 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 (PEKTHI C
MO3UIHK (PYHAAMEHTATBHBIX (PU3MUYECKUX B3aUMOJICHCTBUI; MCTOJIKOBBIBATH CMBICT (DH3HUECKUX
BEJIMYMH U TIOHATUH; 3aMMChIBATh YpaBHEHHS IS PU3NUYECKUX BenuunH B cucteme CU

Oﬁpa3eu BapuaHTa paCu€THOI0o 3alaHusl.

PACYETHOE 3AJIAHUE Nel

YCJIOBHE:

ypaBHeHI/Ie JABUXXCHUA MaTCpHaHBHOfI TOYKH UMCIOT BU:

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

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

ero Ha rpaduke TPaeKTOPHH.

U,

3. OnpeeauTh aHATMTHYECKH 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 TpauKe B IPOU3BOIBHOM MacITaoe.

5. Paccunraiite nosHoe a, TaHreHUUanbHOEe 4 M HOpMAJIbHOE 4n YCKOpPEHHUs B 33JJaHHBIM MO-
MEHT BpeMeHH t.

INPUMEP PEHIEHUA 3ATAYUA:

Hano:

A= 2 M, B=3 m/c, C=I m, D=8 m/c, E= 2 m/c? 1, =0,1, =5¢C,t =3¢

VpaBHeHHUS ABHKEHHS NPUHUMAIOT Bu: X =2+3t, y =1+8t - 2t*
Pemenmue:
Jl71 moCTpOeHUs TPACKTOPUH HEOOXOAUMO OIPENEIUTh 3HAUCHUS X, ) U3 YPaBHEHUU JABUKCHUS B
uaTepane Bpemenn ot 1 =0 mo T, = 5C (pexomengyercst uepes 0,5 ¢) U MOMyUCHHBIE PE3YIbTATHI
CBECTH B TaOJHILY:

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 IPEACNbHBIX 3HAUCHUH COOTBETCTBYIOLIMX BEIHYHH
(cm. Tabmuiy):

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

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

Ilocmpoenue epaghuxa.

Hanectn Ha KOOPAUHATHYIO CCTKY TOYKH IMEPECCCUCHUA 3HAYCHUH X U y I KaXO0Tro MOMCHTaA Bpe-
MCHH, YKAa3aHHOI'O B Ta6J'II/II_Ie. COC,Z[I/IHI/ITB HaHECCHHBIE TOYKH ILIaBHON JIMHUEH (CM. PUCYHOK 1)
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Pucynox 1

1. Iepememenne AT =T, — T onpenensercs no Teopeme Ingaropa:

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

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

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

Bexkrop nepemeruenus Al - BeKTOp, COEMHAIONINN HAYaIbHyI0 M KOHEYHYIO TOUKH rpaduka (cm.
pUCyHOK 1).

- AT

2. [To ompenenenuto cpenHss CKOpPOCTh U, AL C yuerom 3mauenmii Ar =18 (m) u

18
At=3(c): v, = T 3,6 (m/c).

HarpaBjienre cpeiHel CKOPOCTH COBIIAJAET C HANPABICHUEM BEKTOpa mepementenus Ar (cm. pu-
CYHOK 1).

_ dar
3. ITo onpeneneHno MTHOBEHHAsI CKOPOCTh U = o
OHa HampaBJieHa 1o KacaTebHoil K TpaekTopun. B Moment Bpemenu ! =3 (c) BexTop U sBusercs

KacaTeJIbHON B TOUKe ¢ KoopauHaTamu (cM. Tabmuiy) X =11 (M), ¥ =7 (m) (cm. pucynox 1).
Moyns MTHOBEHHO# cKOpOCTH ompezensercs o Teopeme [ludaropa:

2 2
U—,/UX +Uy , e

dx d(2+3t) dy d(1+8t—2t?)
v, =—=——">-=3 = =L = 7.8 4t .

at at (m/c)=const, v, at pm IIPOEKIIMA CKOPOCTH Ha
OCH XU ).

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

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

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

2 2
4, [TosnHOE ycKOpeHne d = 4/ay +aj
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d v, d o
roe a, = T a, = ? - IPOEKIMU YCKOPEHUS HA OCU X U ).
YunrsiBas, 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

JInst onpesiesieHus] TAHTeHIIMAIBHOTO &; W HOPMAaIbHOTO &, yCKOpEHHH HEOOXOAMMO MPEICTABUTD
CXeMy CKOpocTel (pUCYHOK 2). 31ech K€ yKa3aTh MOJTHOE YCKOPEHUE, KOTOPOE HAMpPaBIICHO BEPTH-

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

8, ¥ HOpMaIbHOEe &n YCKOPEHUsI SIBISIFOTCSI COCTABJISIOIIMMHE MOJIHOTO YCKOpeHHs: ¢ W Hampasliie-
HbI COOTBETCTBEHHO BJIOJIb U MEPIICHIUKYIIPHO MTHOBEHHOU ckopocTu YV (pucyHok 2). OTMmeueH-

HBIC YTJIbI @ PaBHBI KaK HAKPECT JICKAIIUC. U3 HO)IO6I/I${ BBIJICJIICHHBIX TPCYIOJIbHUKOB CJICAYCT,

4ToO:

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

TloACTaBUB 3HAUYEHHs YCKOPEHHsSl 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?)

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

BAPUAHTDBI HCXOJAHBIX TAHHbIX:

Bapuant/ |12 34|56
Jano

\‘
(e}
©

101112 13|14

A (m)

B (m/c)

C (m)

D (m/c)

RPlWRFRINW
RPIWINWIN
RPlWWwWhsF
RlWw ol
RIBERINDNIN
Rl PRPWW
Rl BR~W
RN OTIN
RO WIN|-
RO W W~
RIOIN BN
ROl O1|W
NN |INW
NININWIN

E (m/c?)

CYEN] FZV] I N P
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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 |5 |2 |3 |4 |52 |3 |4 |5 |1 |1
C(m) 3 |2 112 (3 (3 (2 |1 |1 |2 |3 |1 |2 |3
D (m/c) 718 /8 |8 (8|99 |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: IprMeHEHUs OCHOBHBIX METOJ0B (PM3HKO-MAaTEMATHUECKOTO aHAN3a ISl PeIICHHs ecTe-
CTBEHHOHAYUYHBIX 3a/1a4; MPaBWJIbHON HKCIUTyaTallid OCHOBHBIX NMPHUOOPOB U OOOPYIOBaHHS CO-
BPEMEHHON (PU3NYECKOM JTaA0OpATOPUU; UCIIOIB30BAHUS METOJIOB (PM3MUECKOTO MOJACIUPOBAHUS HA
IPAKTUKE.

Ilpumepor munogvix 3a0anuil:

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

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

3. Ha menxoBoii HUTH B Bo3Ayxe monaBemnieH mapuk maccod M=100 mr. Hlapuky cooOmieH 3apsi
Q:=2 uKin. Ha kakoM paccTOSHHM OT HETo CIlieAyeT MOMECTHTh CHH3Y 3apsy Q.= —Qi, 4ToOBI
CHJIa HAaTSDKEHUS HUTH YBEIWYHUIIach B Ba paza’?

4., CKOJBKO TEIIOTHI MPOMIET Yepe3 IUIomaab MoBepXxHocTn S=1m? nmecka 3a Bpems t=1 4, ecan
Temmeparypa Ha ero nosepxuocty t;=20°C, a na rmy6une 0,5m — t,=10° C?

5. Omnpenenuts Maccy rasa, npoauddyHauposasiiero 3a Bpems t=10 4 uepe3 HOBEPXHOCTH IMOYBHI
wiomageo S=100 M2, ecmu koddpuument mupdysun D=0,05 cm%c. IlnoTHOCTH rasa Ha
rinyoune 0,8 M paBHa p1=2,0-10 r/cm®, a y mosepxnoctu p,=1,0-102 r/cm®.

6. Ilpu M30TEpMMUECKOM pacIIMpEeHUH BOAOpojaa Maccoii M=1 r npu temneparype t=7°C o6bem
rasa yBeJuumics B TpH pasza. OnpenenuTs paboTy paciiupeHusl.

7. llaper prytm maccoii M=200 T HarpeBalOTCS MpPH TMOCTOSHHOM JaBieHuH. [lpm sTOM
temneparypa Bo3pocia Ha AT=100 K. Onpenennuts yBeanueHue BHYTPEHHEH dHEPTHH MMapoB U
paboty pacumpenys. MoJeKyJIbl TapoB PTYTH OHOATOMHBIE.

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. OnpeznenuTs NOJHYIO KHHETHYECKYIO SHEPTUIO MOJIEKYJ YTIIEKHCIIOro Ta3a Maccoil M=44 r npu
temneparype t=27°C.

10. Onpenenuts MOMHYIO0 KHHETHYECKYIO SHEPIHIO MOJEKYJI, COIEPKAIIMXCS B | KMOIb a30Ta TpH
temneparype t=7°C.

OIIK-1 CrnocobeH mpuMEHSTh €CTECTBEHHOHAy4YHblE M SKOHOMHYECKHE 3HAHMS NPU PELICHUU

npodeccuoHaIbHBIX 3a/1au B obnactu ToBaposeneHus; / OIIK-1.3 - BnageeT HaBBIKAMHU pELICHUS

po¢eCCHOHANBHBIX 3371a4 B 00JIaCTH TOBAPOBEICHUS

3HaHue: OCHOBHbBIC (DM3NYECKHUE BETMUMHBI U (PU3UUYECKUE KOHCTAHTHI, UX OIpeJesIeHHe, CMBICT,

CHOCOOBI M €IMHULIBI UX U3MEPEHHUs]; PyHIaMeHTalbHbIe (U3NYECKHUE OIBITHI U UX POJIb B Pa3BUTHU

HayKH.

Ilepeuens 6onpocos:

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

2. MarHuTHBIA OTOK. 3aKOH AJIEKTPOMArHUTHON MHAYKIIWH, ITpaBwiio JIeHa.

3. UHayKTUBHOCTh. DHEprus KaTymku ¢ TOKOM. CaMOMHIIYKIMS MPH 3aMBbIKAHUU U pa3MbIKaHUU
BJIEKTPUYECKOMN LIETH.
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. Baumuas unnykuus. TpanchopmaTop (MOHMKAIONMINI U TOBBIMIAIOIINN).

. CB0oOOIHBIC KOJIEOAHUS B AJICKTPUICCKOM KOHTYpE (3aTyXarolue 1 He3aTyXarollIue).

. BeiHYX/1eHHBIE KOJIieOaHHsI B AJIEKTPpUUIECKOM KOHType. Pezonanc Hanpspkenuit. [lomHoe compo-
TUBJICHUE JICKTPUUECKOH 1IeTH IEPEMEHHOMY TOKY.

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

8. Onrrnueckas cuna. @opmysa TOHKOH JIMH3BL.

9. [Nonspu3zanus ceeta. 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 potona. Buemnuit potoaddexrt. YpaBuenue DitHireiHa 11 hoTodddexra.

13. 3akoH paanoakTHBHOTO pacnana. [IpaBuna cmemenus npu anbda- u 6era-pacnane. Heiirpuno.

14. Dueprus cBs3u u nedekT mMace sapa. TUIbL SAEPHBIX peakuuil (3K30TepMudeckas U SHI0Tep-

MHUYECKast).
15. Dnementapubpie yactunbl. Kinaccudukamus mo macce: Jierkue (JISITOHBI), CpelHue (ME30HBI),
Tsokelnblie (Oapuonsl). KBapku.

o O~

YmMmenmue: pabortats ¢ mpubopamu U 000pyI0BaHUEM COBPEMEHHOH (hr3myecKoi 1abopaTopum; Uc-
HOJIB30BaTh METO/IbI (PU3UUECKOrO M (PU3UKO-XHUMHUYECKOTO.

Oo0pa3ubl TeCTOBBIX 3aIaHUM
Tema: 'apMoHHYecKHe KOJIEOAHUS.

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

Soe- - %/// ly //2

A B B

2. [lepron cBOOOIHBIX KO€OAHUN HUTSIHOTO MasiTHUKA 3aBUCHUT OT. ..
A. Maccel Tpy3a.  b. yacToThl kKoneb6anuil. B. ATUHBI €T0 HUTH.

3. ITeproa cBOOOIHBIX KOJIEOAHUN HUTSHOIO MAasgTHUKA paBeH 5 ¢. YeMy paBHa 4acToTa ero KoJie-
O6anuit?

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

4. Kakoe nepemeIieHne CoBepIaeT rpy3, KOJIeOMOMMIACST Ha HUTH 32 OJIUH TIepUoA?

A. Tlepemertienue, paBHOE aMIUIMTY 1€ KOJIeOaHUI.

b. Ilepemenienne, paBHOE HYIIIO.

B. Ilepemenienue, paBHOE ABYM aMILTUTYAaM KOJIeOaHUH.

5. Kak u3MeHuTcs nepuos KonebaHui MaTeMaTHUYECKOro MasTHUKA MPU YBEIMUYEHUM aMILIUTY/IbI
ero kojebanuit B 2 paza?
A. YBennuutes B 2 pa3a. b. Ymenbmntcs B 2 paza. B. He uzmenurcs.

6. Ha pucynke npuBezeHbl rpaduky 3aBUCUMOCTH KOOPJIUHATHI Tena OT BpeMeHu. Kakoil u3 rpa-
(bMKOB COOTBETCTBYET HE3aTYXAIOLUM rapMOHUYECKUM KojieOaHusM Tena?

x, cM x, CM{ %, M

0 o——— 0
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7. Kak oTHOCSTCS JUIMHBI MaTeMaTHYECKUX MasSTHHKOB, €CIIH 332 OJJHO M TO K€ BPEMs IEPBBIA W3
Hux cosepaet 20 konedanui, a Bropoit 10 koneGanmii?
A.2:1. B.4:1. B. 1:4.

8. Ilo rpaduky 3aBUCHUMOCTH KOOPJIWHATHI MasTHHKA OT BPEMEHHU OINpPEACIUTE Mepuo]l Kojaebanuit
MasITHUKA.

033 4/5\6 7 78 7
1 : , e
ﬁﬁ} _____ \_/

HaBbIK: IOTyYUTH OMBIT IPOBEICHUS (PU3HMUECKUX U3MEPECHHI U OBIIAJICTh HAYAIbHBIMU HaBBIKAMH
MIPOBEJICHUS IKCIIEPUMEHTAIbHBIX HAYYHBIX UCCIEIOBAaHUMN (C HCIIOJI30BAHUEM COBPEMEHHBIX H3-
MEPHUTEIHHBIX IPUOOPOB U HAYYHOH armaparypsl), a TAaKXKe MeTogaMu 00paboTKU pe3ylIbTaToOB U3-
MEpEeHHUit; HaydUThCs 3P(HEKTUBHOMY HCIOIb30BAaHUIO MMOTYYEHHBIX 3HAHUN U HABBIKOB U IPaMOT-
HOMY IIPUMEHEHUIO UX B CBOEH MPAKTUYECKOMN JAEATEIbHOCTH.

IIpumepvr munoswix 3a0anuii:

1. 3apsax Q=10 aKu co3maer anexrprueckoe mone. Kakyio paboTy coBepIaT CHIIBI TOTO IOJIS, €CIIN
oHo niepeMecTHt 3apsan Qi1=1 HKx BIoab CHITOBOY JTMHAN W3 TOYKH, HAXOSIICHCS OT 3apsaa Ha PACCTOSHUU
r1=8 cm, 10 paccTostHus =1 m?

2. IBa Toueunsix 3apsaa Qi1=10 uKn u Q= —8 uKi1 pacnonoxens! Ha pacctostHud =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 3apsaamu Qi1=10 vKnm m Q=3 uKu pasao 30 cwm.
Omnpenenuts paboTy, KOTOPYIO HaI0 COBEPIINTH, YTOOBI COMM3UTH 3apsb!l 10 paccTosHuA =10 cm.

4. Tlome co3mano ToueyHsM 3apspoM Q. B Touke, oTcrosmiei ot 3apsaa Ha paccrosHun =30 cwm,
HaNpPsHKEHHOCTH modist £=2 kB/M. OnpeaenuTts MOTEHIMAT ¢ B 3TOH Touke u 3apsin Q.

5. DnexTpoH BiIeTeN B OJHOPOIHOE TOJNE C HampsbkeHHOCThI0 E=20 kB/M B HampaBieHWH ero
CWIOBBIX JHWHUW. HadanmpHas ckopocTs anekTpoHa vo=1,2 Mwm/c. Haiitn yckopeHme, mpuoOperaemoe
3JIEKTPOHOM B I10JI€, M CKOPOCTh uepe3 Bpems t=0,1 Hc.

6. 3apsbkeHHas Kamelbka JKuakocTH Maccod M=0,01 © HaxomuTCs B pPaABHOBECHU B IIOJIC
TOPHU30HTAJIBHO PACHOIOKEHHOI0 IUIOCKOI0 KOHAEHcaropa. PaccrosiHue Mexay IiacTHHaMU KOHIIEHcaTopa
d=4 mwm, pazHocTts nmoTeHmaaoB Mexxay Humu U=200 B. Onpenenuts 3aps KaneabKu.

7. Bosnyx, sanmMaBmmii o0beM Vi=10 11 npu HOpPManbHOM aTMOC(EPHOM JaBlICHHH, OBLI
aanabaTHo ckat 7o oobema Vo=1 5. Onpenenurs AaBjIeHUE ra3a 1nocje CKaTHusl.

8. Coepummn nukin Kapho, ras momyunin ot HarpeBarens temiory Qi=1 x/[x. CKoIbKO TEmIOTHI
06110 oTHaHO oxaaauTento, eciu KIT/l naeanpHOM TemIoBOKH MalTuHbl 25%?

9. Mexay macCTHHaMHM IUIOCKOIO KOHJEHCATOopa HAaXOAMTCS IUIOTHO IMpWJIETalomas K HUM
a0onuTOBas 1acTuHka. KoHaeHcaTop 3apsbkeH o pazHocty noreHimanoB U=60 B. Kakoii 6yzaer pazHocts
MTOTEHIIMAJIOB, €CIH BBHITAIINTE 300HUTOBYIO TUIACTUHKY U3 KOHIEHcaTopa?

10. Pa3HOCTH MOTEHIMAIOB MEXIYy IUIACTUHAMHU IUIOCKOTO BO3AYIIHOTO KOHJEHCATopa
U=120 B. Inomans kaxmaoi rmiactuabl S=100 cm, paccTosiHie MEXIy IIacThHaMu (=2 mMM.
Haiitu 3apsin miractus.

OueHovHbIe CPeACTBA 3AKPBITOI0 U OTKPBITOI0 THIIA /ISl eJIeH TeKylero KOHTPOJIs U mpo-
MEKYTOYHOM aTTeCTAMHU

OIIK-1 Cnocoben npumenams ecmecmeeHHOHAYUYHbIE U IKOHOMUYECKUE 3HAHUA NpU
peuteHuu nPogheccuoHaNbHBIX 3a0ay 8 001aCMU MOBAPOEEOCHUA

OIIK-1.1 3Haem ocHo6bl Mmamemamuixu, QUIUKY, BLIYUCTUMEIbHOU MEXHUKU U
npPOSPAMMUPOBAHUSL

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

1)Ha CBOWCTBE OTPaKCHUS OT TPAHMIIBI pa3jiesia Cpel

2)Ha CBOMCTBE Pa3JIMYHOTO MOTJIOIMICHHS TKAHSIMHU

3)Ha crtocoOHOCTH (HOKYCHPOBATHCS

4)Ha ciOCOOHOCTH U3J1y4aThCsl OPraHOM IIPH pa3IpakeHUU
Ilpasunvnwviii omeem: [

2. IpdexT Jomnepa 3akiaouaercs B:

1) u3MEHEeHUU YacTOThI BOJIHBI, IPU JIBUKEHUU UCTOUHHUKA U TPUEMHUKA
2)U3MEHEHUH WHTEHCUBHOCTHU BOJIHBI NP IBH)KEHUU UCTOYHHKA

3)U3MEHEHUU CKOPOCTH JBMKCHHS HCTOYHUKA ITPU €0 CONMKEHUH ¢ HabIroaarenemM
4)U3MEHEHUH CKOPOCTH JIBH)KEHUSI UCTOYHHMKA ITPU €0 yJaleHus OT HaOIroaaTess
Ilpasunvhoiti omeem: 1

3. K HeHbIOTOHOBCKHM KMIKOCTAM OTHOCHUTCS:
1)Bona

2)3TUIIOBBII CIUPT

3)pacTBOp MOBapEHHOMN COIU

4)KpoBb

Ilpasunvuwviii omeem : 4

4. PEHTreHOHATHOCTHKA OCHOBAHA:

1)Ha pa3IMYHON MOTIIOMIATEIBHOMN CITIOCOOHOCTH TKaHEH

2)Ha CBEYCHHMHU TKAHEH MOJ| ICHCTBHEM PEHTTEHOBCKOTO M3JTyUCHUS
3)Ha OTpa)KEHUU UTYUCHUS OT MATKUX TKaHEH

4)Ha OTPaXCHUU U3JTYYCHUS OT IUIOTHBIX TKaHEH

Ilpasunvhoiti omeem: 1

5. Jlo3uMeTpbl H3MEPSIOT
1)3KCHO3ULIMOHHYIO 103y WJIH €€ MOIIHOCTh
2)MOTJIOMIEHHYIO 103y

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

3aoanus OmKpbslmozo muna.

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

2. Hpuﬁop, C.]]y)l(ﬂlll]/lﬁ AJIsET U3MEPEHUSA aAPTCPUHAIBHOI0 MdaBJICHUSI, Ha3bIBACTCHA

IIpasunvroiti omeem: monomemp

3. SIBjieHe BO3HMKHOBEHHSI 3apsiiOB HA I'PaHAX KPHUCTA/JIA MOJA JeiiCTBHEM MeXaHH-
yeckoi aedopManu Ha3bIBaeTCsA
IIpasunvrolii omeem: nve303aeKpuyeckutl d2¢hgpexm

4, Beanuyuna MHOJIHOT' 0 CONMPOTHUBJICHUSA MmePpEMEHHOMY TOKY Ha3bIBACTCHA

Ipasunvroliii omeem: umneoanc
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5. CocraBasiiomue, BXOAAIINE B HMIIEHAAHC )KUBOH OMOTKaHH
Ipasunvrolii omeem: EMKOCmMHOE U AKMUBHOE CONPOMUBTEHUS

6. ®u3nyecKkue OCHOBBI peorpauu - 3To
Ilpasunvhoiti omeem: pecucmpayusi UsMeHeHUli UMNeOaHca MKamel 6 npoyecce cepoedHoll
oesmenbHoCmu

7. DJIeKTpUYeCKOoil MOIeJIbI0 OMOJIOTHYECKOH MeMOpaHbI SIBJISIETCS
IlpasunvHwiii omeem: KoHOeHCamop

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

9. DaekTpokapaAMOrpaMmMa — 3T0 rpauk 3aBUCHMOCTH
IIpasunvuviti omeem: pazsnocmu GUONOMEHYUATLO8 DNIEKMPULECKO020 NOJiA cepoya om epeme-

HU

10. Haunb6oabuyio 3JIEKTPONPOBOIHOCTH MOCTOSIHHOMY TOKY uMeert

IIpasunvnviti omeem. Kpogw

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

12.Padora pe(])palcTOMeTpa OCHOBaHa Ha 3aBHCUMOCTH IIOKa3aTe/isd HNPEJIOMJICHUS
oT
HpaGI/UleblZZ omeent. KOHYyeHmpayuu

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

14. SIBjieHue, orpaHUYHBAalOIIee BO3MOKHOCTh YMEHbIIATH Mpe/esl pa3pelieHusi onTu-
4YeCKOro0 MUKPOCKOIA, 3TO
IIpasunvHoiii omeem: oughpaxyus ceema

15. Hpnﬁop AJIA UBMEPEHUS AKTHUBHOCTH PAJHOAKTHBHOIO Ipernapara Ha3bIBa€TCH

IIpasunvrulii omeem: paduomemp

OIIK-1.2 Ymeem pewams cmanoapmuvie npogeccuoHaivbhbvie 3a0auu ¢ NpPUMeHeHUuem
ecmecmeeHHOHAYYHBIX U IKOHOMUYECKUX 3HAHUU

3aoanus 3aKpblmozo muna.

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

1) 5.82 xr M?/c

2) 3.82 kr 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 uncio moJie-
KYJI N COIEP:KUT eIUHULA 00BbeMa cocyna?

1) 7.5 10 m3

2) 125 10% w3

3) 19.55 10® m
Ilpasunvroviti omeem: 1

3. SIBJleHHE TeNJIONPOBOIHOCTH UMeeT MeCTO NMPH HAJTHYUHU I'PAJAUEHTA:
1) Temnepatypsl

2) KOHIICHTPALUH

3) CKOpPOCTH CJIOEB KUAKOCTH WM raza

4) BIeKTpUYECKOro 3apsia

Ilpasunvhuiti omeem : 1

4. OTHOCUTEJIPHO CTATHYECKUX 3JJIeKTPHYECKHX I10JIeil crpaBelIuBo:
1)uupKyIsUsl BEKTOPA HAMPSKEHHOCTH BIOJIb MIPOU3BOJIBHOI0, 3AMKHYTOTO
KOHTYypa paBHA HYJIIO

2)CHUIIOBBIC TMHUHU 3JIEKTPOCTATHYECKOTO MOJIS 3aMKHYThI

3)aIeKTpocTaTHYECKOe II0Je JEWCTBYeT Ha 3apsDKCHHYI0 4YacTHIy C CHIIOH,

3aBHUCSIICH OT CKOPOCTH ABHIKCHHS YaCTUIIbI

Ha

Ilpasunvnoviii omeem:1 u 3.

5. OTHOCHUTEIHLHO MATHUTHBIX CTATHYECKUX MOJIel CIIPaBeJINBbI YTBEPKICHUSI:
1) craTHYecKrue MarHUTHBIC TIOJIS SIBIISIFOTCS IIOTCHIIUATBHBIMA

2) MarHATHOE TOJI€ JEHCTBYET TOJIBKO HA JBUKYITUECS 3aPsIbI

3) CHUJIOBBIC JIMHUU MarHUTHOTO IOJIsi 3aMKHYTHI

Ilpasunvnuviti omeem: 2 u 3

3aoanus omkpeimozo muna:

HEC

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

Ilpasunvuwiti omeem: 2 pad/c

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

N0 BeJMYHHE JIMHEHHON CKOPOCTBIO, TO BEKTOP YCKOPEHHMs Tela B TOYKe A HMMeeT

HalNpaBJIeHUe

Ilpasunvnuviti omeem: 2

3. Ecan pis1 pacrsizkennsi HeeopMHPOBaHHOI NPY:KMHBI HA X, = lcw Tpedyercs

paB-

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

00Ty, pAaBHYIO

YMEHLIIIUTH B 4 pa3a, TO MOMEHT UMITYJIbCa TEJa

IIpasunvuoiti omseem: 60 /o

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

IIpasunvuoiti omeem: ymenvuumces 8 2 pasa
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5.IIpu  HarpeBaHMH  WAeAJbHOI0 Tra3a B  3aKpPbITOM  COCyde  CpeJaHsfA
KHHeTH4YecKasi JHePrus MOCTYNaTeJbHOI0 IBUKEHHUS ero MOJIeKYyJ yBeJMYnJjach B 2 pa3a.
IIpu 3TOM 1aBJIeHUe raza
IIpasunvnwviii omseem: ysenuuumcs 6 2 pasza

6.1lpu YBeJIUYEeHUN TeMIepaTypbl U/1€AJIbHOT0 rasza B 3 pa3a
CpeHAs KBAAPATHYHAS CKOPOCTh MOJIEKYJI

Ilpasunvnoiti omeem: ygeauuumcs 8 J3 pas

7.B 1BYX 0OJJMHAKOBBIX COCY/IaX MPHU PABHBIX JABJCHUSX HAXOASATCHA BOAOPO/I U TeJIHid.
Bo cko0JbKO pa3 BHYTPeHHsiS JHepPrusi BOAOpoAa O0oJibllle BHYTPEHHel JHepruM re-
aua?

. 5
Ilpasunvnoiti omeem: 6 — pasa
3

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

Ipasunvnviti omeem: 3 M/]c

9. sSIBjeHue TEIJIONMPOBOJIHOCTH HMEET MECTO npu HaJIN4YUH rpaameHra

Ipasunvnoviti omeem: memnepamypol

10. Toyeunblii 3apsig +QHAX0AUTCH B LeHTpe cepuyeckoii noBepxHoctu. Ecin noba-
BHUTbH 3aps/ -(BHYTPb c(epbl, TO NOTOK BEKTOPA HANPSKEHHOCTH 3JIEKTPOCTATHYECKOI0 MO0JIA
E uepe3 MOBEePXHOCTH cephl
Ilpasunvruiii omeem: ymeHbUUMCs

11. Ha PHUCYHKE nsoﬁpameﬂo CCUYCHHE IBYX Mapa/uI¢JIbHBIX IUIMHHBIX MNPAMOJH-
HelHbIX MPOBOJAHMUKA ¢ MPOTUBOIIOJO0KHO HaIPpaBJCHHBIMHU TOKaAMHU |l =21 5 -

Nuayknmusa B MArHUTHOIO MNOJSl PaBHA HYJI0 B HEKOTOPOil TOYKe Yy4acT-

Ka SR~ S S - .
1

IIpasunvroiti omeem: a : -

12. ]I cerHeTo3/1eKTPHKA CIIpaBeVIMBbI YTBEeP KAeHUs:

1) B ompeneneHHOM TeMIlepaTypHOM MHTEpBaje UMEET MECTO CaMOIIPOU3BOJIbHAS MOJSPU-
3a1usl B OTCYTCTBHE BHEIIIHETO JEKTPUUECKOTO MOJIs

2) JAUDJICKTpHUYCCKasA MPOHUIACMOCTE 3aBUCHUT OT HAIIPSXKECHHOCTH I10JIA

3) B OTCYTCTBHU BHELIHETO 3JIEKTPUUYECKOTO IOJIS JAUIOJIBHBIE 3JIEKTPUUECKUE MOMEHTHI
AOMCHOB paBHBI HYJIIO

Ilpasunvnoii omeem: 1 u 2
13. YpaBHeHHe TJIOCKOW CHHYCOMIAJbLHONH BOJHBI, PACIIPOCTPAHSIONIEICS 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 NMJIACTHHKH TypMaJuuna. Ilociae
NMPOXOKACHUS MJIACTHHKH 1 cBeT MOJHOCTHIO MoJsipu3oBaH. Eciim J,m J, - HHTEHCUBHOCTH
cBeTa, Mpolleamero MmiIacTUHKU 1 W 2 COOTBETCTBEHHO, ‘o
ul, =%, TOoraa yroua Mexay Hanpasjaenusmu: 00u 00 pa-

BCH

Ipasunvnsiii omeem: 60°

15. Ha PUCYHKE IMOKa3aHa KpUBasi 3aBUCHMOCTH CHeKTpaHLHOﬁ IJIOTHOCTH SHEPreTu-
YeCKOil CBEeTHMOCTH a0COJIIOTHO YEepHOro rejia oT AJUHBbI BOJHBI IIPA

T=6000K. Eciu Temneparypy Tejla yMeHbIIUTh B 4 pa3a, TO AJHHA B 6000 K
BOJIHBI, COOTBETCTBYIOLIAsi MAKCUMYMY M3Jy4eHHUsl a0COJIIOTHO 4Yep-
HOIO TeJsa

1

I

° I
Ipasunvnviti omeem: ygeruuumcs 6 4 paza !
I

|

|

OIIK-1.3 Bnadeem Hagvikamu peuteHusi npogheccuoHalbhviXx 3a0a4 8 obaacmu
mosaposeoenus

3aoanus 3axpvimozo muna:

1. Tesio OporIeHO CO CKOPOCTHIO V0 =10 m/c mox yriaom «a = 45° k ropuzonrty. Haiitun

pajnyc KpUBHU3HBbI R TpaexkTopuu Tesia yepe3 Bpems t = 1 ¢ mocJie HayaJia IBUKEHHSI.
1)6,3m
2)9,3m
3)12,5m

Ipasunvnuviti omeem: 1

2. B 6ansioHe BMecTUMOCTBHIO V = 3 11 comep:kuTes kucjaopoa maccoii m=10r. Onpesne-
JINTh KOHIIEHTPAIUIO N MOJIEKYJI ra3a:

1) 8,27 * 10® m3

2) 6,27 * 10® m3

3) 15,27 * 10® m3

IpasunvHolii omeem: 2

3. ToHkoe K0JbLO HeceT pacnpenenenHnbiii 3apsag Q = 0,2 mxKu. Onpeneaurs Hanpsi-
KEHHOCTb E 3JIeKTpH4YecKOoro moJs, cO031aBaeMoro pacnpeaesieHHbIM 3apsi/ioM B TO4YKe A,
PaBHOY/AAJIEHHOI 0T BCeX TOUYEK KOJbIa HA paccTosiHue =20 cm. Paguyc koabua R = 10cm.

1) 109 kB/m

2) 99 xB/m

3) 39 kB/m

IIpasunvroiti omeem: 3

4. Ilo MpoBOJAHUKY, W30THYTOMY B BH/€ OKPY:KHOCTH, TeueT TOK. HanpskeHHOCTH
MATHUTHOTO M0JIs1 B LieHTpe okpy:kHocTH H = 50 A/m. He u3meHsisi /bl TOKa B IPOBOAHHKE,
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emy npuaaau ¢popmy kBajapara. OnpenejuTb HANMPSIKEHHOCTh MATHUTHOTO MOJIS B TOYKeE Tle-
peceueHusl IMaroHaJjei 3TOro KBajapara.

1) 57,316 A/m

2)77,316 A/m

3) 257,316 A/m

Ilpasunvnwviii omeem: [

5. BoIYHCJIMTH AJUHY BOJTHBI (POTOHA, JHEPTrUs KOTOPOT0 PABHA HEPIrHH NMOKO IJIeK-
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 aBMKeTCS 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® . Haiith cuay F, aeficTBylOlmIyl0 HA TeJl0 B KOHIE MEPBOH CEKYHIbI JBHKe-
HHA

Ilpasunvnwviti omeem: 2H

2. lox neiictBuem cuiibl F = 10 H Teno nBUKeTCS MPSIMOJIMHEIHO TaK, YTO 3aBU-
CHMMOCTH NPOIiJeHHOr0 TeJIOM IMyTH S oT BpeMennu t 1aercs ypaBuenuem 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 coequHeHbl HUTHIO U NMEPEKUHYTHI Yepe3
HeBecOMbIii 0,10k, HaliTu yckopeHHe a, ¢ KOTOPBIM ABU:KYTCsl THpU. TpeHueM B 0J10Ke mpeHe-
Opeub

Ipasunvnwiii omeem: 3,27 m/c?

4. KakoBa temmneparypa T ra3a, Haxoasuerocsi noj nasjennem P=0,5 MlIla, eciiu B co-
cyne oobema V = 15 i1 comepsxures N= 1,8-10% moaexya?
Ipasunvnoii omeem: 300 K

5. JIBa cocyna, HamoJIHEHHBIX BO31yXoM npu aasjaenusx pi1=0,8 MIla u p2=0,6 Mlla,
umeroT 00bembl V1 =3 a1 u V2 =5 1. Cocyabl coeIMHAIOT TPYOKOii, 00beMOM KOTOPOIi MOKHO
npeHedpeynb N0 CpaBHEHUIO ¢ o0beMamu cocyaoB. HaliTn ycraHoBHBIIeecs1 1aBJIeHUE p B €O-
cyaax. Temneparypy c4MTaTh HOCTOSAHHOM

IIpasunvnoi omeem: 675 klla

6. DieKkTpHYecKoe Mojie 00pa30BaAHO MOJIOKUTEIHLHO 3apPsSKeHHON 0eCKOHEYHO IJIMH-
HOIl HUTBHIO ¢ JUHelHoH mioTHocThIo 3apsiga 7= 0,2 MmxKa/m. Kakyrio ckopocts V nmoayuur
3JIEKTPOH IO/ 1eiiCTBHEM I10Jisl, NPUOIH3UBIINCH K HUTH € PacCcTOSAHMA 'l = 1 cM 10 paccTos-
Hus r2 = 0,5 ecm?
Ipasunvuwiii omsem: 2,96 * 107 m/c

7. OKo0/10 3apsiKeHHO 0eCKOHeYHO NMPOTSKEHHOH IMUIOCKOCTH HAXOAUTCH TOYEUYHBIH
3apsa ( = 0,66 K. 3apsia nepemenmaercs Mo JUHAM HANPSIKEHHOCTH TOJIsSl HA paccTosinue Ar
=2 cM; nipu 3ToM coBepuiaercst paGora A = 5-10° JI:k. HaiiTi noBEPXHOCTHYIO 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 3apsifAa 7= 800 HKu/m. OnpenesuTh 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 10 CHPAIH, paauyc kotopoii R = 1,5 cm. UHAYKIMS MATHUTHOTO NOJIsIB =
0,1 Tn. HaliTu KUHETHYECKYI0 IJHEPTUI0 IPOTOHA.
Ilpasunvnwviii omeem: 431,1 5B

10. DJeKTpOH ABHKETCA B MATHUTHOM MoJie ¢ mHaykuueir B = 1 mTa nmo okpy:kHoCTH
paauycom R = 0,5 cm. KakoBa kuneTnueckas 3neprusi 7 jiektpona? OTBer 1aTh B AKOYJIAX
U 3JIEKTPOH-BOJIbTAX.

Ilpasunvhwviii omeem: 3,5 * 1019 Lo

11. YacTuua, Hecymiasi O1MH 3JIeMEeHTAPHBIH 3aps/, BjieTe/ia B 0JHOPOJAHOE MATHUTHOE
noJie ¢ muayknueit B=0,2 Ta noa yriaom =300 k HaNpaBJICHUIO JUHUI MHAYKUMUA. Onpene-
JuTh cuay Jlopenua Fi, eciu ckopocets yactuusl v = 10,5 m/c.

Ilpasunvroiii 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 MepBOro NOPsAAKa HAOIKaeTCs MO yI-
Jaom @ =19°87?

IIpagunvnviii omeem: 600 mm™

13. Ha nudpakuuoHHYI0 pellleTKY HOPMAJIbHO MAajJaeT My4yok cBera. HarpueBasi imHus
(A= 589 nM) Jaer B cHeKTpe MEpBOro mopsiaka yroa audpakuun ¢i= 17°8". Hekoropas JuHus
JIaeT B CHEKTPe BTOPOro Mopsiika yroJ audpakuuun = 24°12". Haiitu 1jiuHy BoaHbI A2 3TO# Ju-
HUHU 1 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 6bITh MocTOsIHHAS d TM(PAKIIMOHHON pPelIeTKH, YTOObI B HANPaBJIe-
HUHU @ = 41° coBnagaju MakcuMyMsbl JiuHMil A1= 656,3 Hm u A2=410,2 am?

Ipasunvnwiii omeem: 500 mm™

15. Cpennsis kBaapaTH4Hasi CKOPOCTb MOJIEKYJ HEKOTOPOro rasa Ve.«.=450m/c. [laB-
Jgenue raza p = 50 klla. HaiiTu mi10THOCTH pra3a npu 3TUX yCJI0BHSAX.
Ipasunvnoiii omsem: 0,74 xe/m®
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5.4 MeTonnueckne MaTepHaJibl, ONpeaeJsoIue NPpouexypbl OlleHUBAHUSA 3HAHMI,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaAKTEePU3YIOIIMX dTanbl GOPMUPOBAHUSA
KOMIIeTeHLM i

JIJis KOMILJIEKCHOM OLIEHKH KadyecTBa Y4eOHOU paOoThl oOyuarolmuxcs BHeApeHa OaibHO-
PEUTHHTOBAs CUCTEMa OLIEHKH Y4eOHBIX TOCTHKEHUN 00YJarOLIIXCSl.

bannbHO-pedTHHTOBAs cHUCTEMa OLIEHKH Y4YeOHBIX JOCTHMKEHHH O0YyJaroIIMXCs HalpaBiieHa
Ha peLICHUE CIEAYIOUINX 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: OAJJIOB JOBOJATCS O CBEACHHUS Ka)XJIOro oOydaromierocs B Hayale
ceMecTpa U3y4eHUs: JUCIUILTHHBIL.

MakcumanbHast cymma (100 6amioB), Habupaemasi CTyZACHTOM MO IUCLMUIUIMHE BKIIIOYAET JIBE
COCTaBJISIIOLIHE:

- IIepBasi COCTABJIAIONIAs — OLICHKA PEryJIIPHOCTH, CBOEBPEMEHHOCTH U KaU€CTBA BHITIOJHEHUS
CTYJIEHTOM y4eOHOM paOOoThI [0 U3YUEHHUIO NUCLUUIUIMHBI B TEUCHUE NIEPUOAA U3YUCHUS TUCIUILIH-
HBI (cemecTpa) (cymma — He 6osiee 85 O6anoB). bamibl, XapakTepu3yroIIUe yCIeBaeMOCTh CTYICHTa
0 TUCUUIUIMHE, HAOUPAIOTCS UM B TEYEHHME BCETO MepHo/ia 00yueHUs 32 U3yUCHHE OTACIbHBIX TEM
Y BBIMIOJTHEHHUE OTIEIBHBIX BUIOB paloT.

- BTOpasi COCTaBIAIONIAs — OLIEHKA 3HAHUU CTYACHTA MO pe3yJabTaTaM MPOMEXYTOYHOM arTe-
crauuu (He Oosee 15 —OanoB).

OO0muit 6am1 TeKyIero KOHTPOJIS CKIIAIbIBACTCS U3 CIASAYIONINX COCTABISIONIUX

- TOCEIIAeMOCTh — CTYJCHTY, TOCETUBIIEMY BCE 3aHATHs, Hauucsercs 20 6aios;

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

- KOHTPOJIbHbIE MEPONPUATHUS (TECTUPOBAHUE, KOHTPOJIbHBIE paOOThI) — MaKCUMAaJIbHASI OLIEH-
Ka 25 6aioB.

- boHycHI - 20 6anoB.

Jlo npoBeneHns NpOMEKYTOUHOM aTTeCTallUU MPeNnofaBaTeslb MOXKET B Ka4eCTBE MOOIIpe-
HUS HAYUCIUTH oOydaroniemycs 10 20 JOMOoTHUTENbHBIX (OOHYCHBIX) 0ajUIOB 3a MPOSBIICHUE aKa-
JI€MUYEeCKON aKTUBHOCTU B XOJI€ M3YYEHUS JUCLMIUIMHBI, BHIIIOJTHEHUE UHIUBUAYAJIbHBIX 3aJJaHUN
C OLIEHKOH «OTJINYHO», aKTUBHOE Yy4YacTHE B IPYNIOBOH MPOEKTHOM pabdoTe, HENOCpEeACTBEHHOE
y4JacTue B onuMnuagax u T.n. Hauncnenne OOHYCHBIX 0asIOB MPOM3BOAUTCS Ha MOCIEIHEM 3aH -
Tun. Ha nepBbIX 3aHATUSAX MPENoAaBaTesb BbIIAeT CTyIeHTaM IpaduK KOHTPOJIbHBIX MEPOIIPUATHIMA
TEKYIIEr0 KOHTPOJIS.

OneHka 3HaHUM, YMEHHM, HaBbIKa U (WJIM) ONBITA IEATEIBHOCTH, XapaKTEPU3YIOLIUX 3TaIlbl
(dbopMHUpOBaHHS KOMIETEHIUI MO AUCHUIUIMHE TPOBOAUTCA B (popMe TEKyLIero KOHTPOJIS U Mpo-
MEKYTOYHOM aTTeCTALNH.

Texymuii KOHTPOJIb IPOBOJUTCSL B TEUEHUE CEMECTPA C LIEJIBIO ONPEIEIICHNs YPOBHS YCBOE-
HUs o0ydaromMMHCs 3HaHUM, (OPMUPOBAHUS YMEHUH, HaBBIKOB M (WJIM) OMbITA AESTEIbHOCTH,
CBOEBPEMEHHOTO BBISBIICHUS IpenoaBaTeeM He0CTaTKOB B OJArOTOBKE 00y4arOMIUXCs U IPUHSI-
THS HEOOXOJUMBIX Mep MO €€ KOPPEKTUPOBKE, a TaK e JUIsl COBEPILIEHCTBOBAHUS METOAMKHU 00Y-
YeHUs1, OpraHu3aluy yaeOHoi paboThl M OKa3aHUs 00y4YaroIIUMCs MHIUBUIyaIbHON TTOMOIIH.

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

- Ha 3aHATHAX (OIIPOC, pELIEHUE 3a1a4, JeJI0Bast Urpa, KpyIJIblid CTOJ, TECTUPOBAaHUE (TMCbMEHHOE
WM KOMITBIOTEPHOE), OTBETHI (ITMChbMEHHbBIE WIIM YCTHBIE) Ha TEOPETUYECKUE BOIPOCHI, pellIeHNe MpakK-
THYECKHX 33/]1a4 1 BBITOJTHEHNE 3a/IJaHUI HA PAKTUUECKOM 3aHATHH, BHINOJHEHUE KOHTPOJIBHBIX padoT;

- 110 pe3y/bTaTaM BbIMOJHEHUS MHIMBUYaIbHBIX 3aJaHHI;

- 110 pe3y/bTaTaM MPOBEPKU KayecTBAa KOHCIEKTOB JIEKIM, pabouuX TeTpaael U UHBIX MaTe-
pHAaJoB;
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- 110 pe3yJbTaTaM OoT4eTa OOyUalOMIMUXCsl B X0/1€ MHIANBUAYAIbHOW KOHCYJIBTAIIUH MPEToIaBa-
TeJs, IPOBOJUMOM B 4aCchl CAMOCTOSITETIbHON pabOThI, 10 UMEIOLIMMCS 33JJ0JKEHHOCTSIM.
Ha mnepBbIX 3aHATHSX MPENoAaBaTeNb BBAAET CTyACHTaM IpaUK KOHTPOJIBHBIX MEpONpHs-

TUN TEKYIEro KOHTPOJIA.

I'PA®UK KOHTPOJBbHBIX MEPONPUATHH TEKYLIEr0 KOHTPOJISI
10 AUCHUIIHHE

DopMa KOH-
Sran TPOJIBHOI'0 Mepo- Mecsu npo-
Ne u HaumeHoBaHMe TeMbl | @®opmupye- | Uaaukatop | ¢popmu- MPUATHS (TecT, BEACHIL KOt~
KOHTPOJIbHASI Pa- | TPOJILHOIO Me-
KOHTPOJBbHOI'O MEPONPHU- | Masi KOMIIE- | JOCTHKCHUS | pPOBAHUA 60Ta. VCTHBIR ponpusTHS
ATHSA TEHIHUA |KOMIETEHLHH| KOMIIe- >y
S onpoc, KOJJI0OKBH- |OuHas gopma /
M, A€J10Basi urpa u 3a04YHas
y
T.IL.)
1. «®Dusnueckue ocHoBbl|OIIK-1 OIIK-1.1, I>Tan ®deBpaib
MEXaHUKH OIK-1.2, ll>ran VerHbii ompoc
OIIK-1.3
2. «Monekynsapuas ¢u-|OIIK-1 OIIK-1.1, I>ran Mapt/Hos6pb
3WKa ¥ TEPMOJUHAMHIKA OIIK-1.2 ll>ran |[Kontponbnas pa-
’ Ill>ran |6oTa
OIIK-1.3
3. «Onexrpuuecto u|OIIK-1 OIlIK-1.1, Isramn Anpenb
MarHeTU3M» OITK-1.2 lloran |[KoHtposnbnas pa-
’ [llsran |Oota
OIIK-1.3
4. Onruka u atomHas ¢u-|OIIK-1 OIIK-1.1, I>Tan Maii
SHKa» OIIK-1.2, |l>ran VCTHBIH onpoc
I1yTan
OIIK-1.3

Yemuwuit onpoc — HambGonee pacrpOCTpaHEHHBI METOA KOHTPOJS 3HAaHWH CTYIEHTOB,
MIPEAYCMATPUBAIOIINI YPOBEHb OBJIAJCHUS KOMIIETCHIMAMH, B T. Y. IIOJIHOTY 3HAHHMM TEOpETHYE-
CKOIr'0 KOHTPOJIMPYEMOI'0 MaTepHalla.

[Ipy ycTHOM OIpoce yCTaHaBIMBAETCS HEMOCPEACTBEHHBINM KOHTAaKT MEXy IIpernojiaBare-
JEM M CTYIEHTOM, B IPOLECCE KOTOPOTO NPENOJaBaTEIb MOIY4acT HIMPOKHAE BO3MOKHOCTH JUISA
M3yUYeHUs] MHIUBHIyaTbHBIX 0COOEHHOCTEH YCBOGHUS CTyJeHTaMu y4eOHOro MaTepHara.

VYCTHBIN onpoc N0 AUCHUILIMHE IPOBOAUTCA HA OCHOBAHUU CAMOCTOATEIBHOW paboThI CTY-
JIEHTA 10 KaXXI0My pa3zeily. Bompocsl peacTaBieHsl B I1aHax JIEKIUH 110 IUCHUIUINHE.

Paznuuator ¢poHTanbHbIN, HHAUBUAYATbHBIH U KOMOWMHUPOBAHHBIN OIpoc. PporHmanbHbili
OIIpOC MPOBOAUTCA B hopMe Oecenbl penoaasarens ¢ rpynnoi. OH opraHMYecKd coueTaeTcs ¢ mo-
BTOPEHUEM IIPOWJICHHOTO, SIBJISASACH CPEACTBOM JUIS 3aKpEIUICHUs 3HAHUM M ymMeHui. Ero nocTtonH-
CTBO B TOM, YTO B aKTHBHYIO YMCTBEHHYIO pa0OTy MO>KHO BOBJIEYb BCEX CTYJIEHTOB Ipymnmbl. J[is
3TOTO BOIPOCHI JOJKHBI AOMYCKaTh KPaTKyto (hOpMy OTBETa, ObITh JIAKOHUYHBIMH, JIOTHUECKU YBSI-
3aHHBIMHU JIPYT C JPYroM, JaHbl B TaKOH MOCII€A0BAaTENbHOCTH, YTOOBI OTBETHl CTYACHTOB B COBO-
KYITHOCTH MOTIJIM PacKpbITh COJEpkKaHue pazzena, TeMbl. C moMOLIbI0 (PPOHTANBHOTO Onpoca Impe-
[10/1aBaTEeIb UMEET BO3MOXKHOCTh IPOBEPUTH BBINIOJHEHUE CTYJAEHTAMM JOMAIIHETO 3aJaHMsl, BbI-
SICHUTh TOTOBHOCTB TPYIIIbI K U3yYEHHIO HOBOT'O MaTepuala, ONnpeaeanTb copMUpOBaHHOCTH OC-
HOBHBIX MOHATHH, YCBO€HHE HOBOTO y4eOHOro MarepHaia, KOTOPBIA TOJIBKO YTO OBbLI pa3o0paH Ha
3aHsTud. LlenecoobpazHo Ucnonb30BaTh (POHTANBHBIN OMPOC TAaKXKe Mepes MPOBEACHUEM IPAKTH-
YeCKHUX paboT, TaK KaK OH MO3BOJISIET IPOBEPUTH MOATOTOBIEHHOCTb CTYJCHTOB K MX BBIITOJIHEHHUIO.
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Bonpockl 10/KHBI UMETh NPEUMMYIIECTBEHHO IOMCKOBBIM XapakTep, 4ToOBbl MOOYXIaTh
CTY/ICHTOB K CAMOCTOSATEIHPHOI MBICITUTEIHLHOHN JIEATEIILHOCTH.

Hnousuoyanvuolii onpoc TMpeanoiaractT oObsICHEHHE, CBSI3HBIC OTBETHI CTYACHTOB Ha BO-
MPOC, OTHOCSIIUHICS K U3ydaeMOMY YU4eOHOMY MaTephally, IMO3TOMY OH CIYXXHT BaXKHBIM Cpej-
CTBOM pPa3BUTHUS PEUH, MAMSITH, MBIIUIICHHUS CTYACHTOB. UTOOBI cAenaTh Takyr MPOBEPKY Oolee
rI1yOOKOH, HEOOXOJMMO CTaBUTh MEPE]] CTYICHTAMH BOIIPOCHI, TPEOYIOIINE pa3BEepHYTOIO OTBETA.

BOHpOCBI AJId UHAWBUAYAJIBHOI'O OIIpoCa OOJIKHBI 6BITB YCTKUMHU, ACHBIMU, KOHKPCTHBIMHU,
E€MKUMH, UMETh MPUKIIATHON XapaKTep, OXBAThIBATh OCHOBHOM, paHee MPOWUICHHBII MaTepua mpo-
rpaMMBlI. Nx COACPIKAHUC NOJDKHO CTHUMYJIUPOBATH CTYACHTOB JIOTHUYCCKU MBICIIMTh, CPaBHUBATD,
aHAJM3UPOBATh CYIIHOCTH SIBJICHHUM, JOKa3bIBaTh, OJOUPATh YOCIUTEIbHBIC IIPUMEPHI, YCTAHABIIH-
BaTb NPHUYMHHO-CJICACTBCHHBIC CBSA3U, CJIATh 000CHOBaHHEIE BBIBOJAbBI U 3TUM CII0COOCTBOBATH
O0OBEKTHBHOMY BBISIBIICHUIO 3HAHUHU CTYJACHTOB. BONpOChl OOBIYHO 3aJar0T BCEH TPyIIE U IMOCIe
HeOOoJIbIION May3bl, HEOOXOIUMOHN IS TOTO, YTOOBI BCE CTYJEHTHI MOHSIN €r0 M MIPUTOTOBUIIUCH K
OTBETY, BBI3BIBAIOT JUIsl OTBETa KOHKPETHOTO CTY/ICHTA.

I[JISI TOTO ‘ITO6BI BbI3BATb IIPU MPOBCPKEC IMO3HABATCIIbHYIO AKTHUBHOCTHL CTYACHTOB BceH
TPYIIIIBL, 1IeNIeCO00pa3HO COYeTaTh MHANBUAYAIbHBIN U ()POHTAIBHBIN OMPOC.

JTMTeIhHOCTh YCTHOTO OMPOCa 3aBUCUT OT y4eOHOIO MpeaMeTa, BUAa 3aHITUNA, HHIUBUIY-
QJIbHBIX OCOOCHHOCTEH CTY/ICHTOB.

B nporiecce ycTHOTO ompoca mpenoaBaTento HeoOX0AUMO MOOYKAATh CTYIEHTOB MCIIONIb-
30BaTh MPH OTBETE CXEMBbI, IPaUKH, AUATPAMMBI.

3aKIFoUnTeIbHAS YacTh YCTHOTO OMPOCca — MOAPOOHBINA aHATN3 OTBETOB CTYACHTOB. [Ipero-
JaBaTeib OTMEYACT MOJOXKHUTEIbHBIE CTOPOHBI, YKa3bIBaCT HA HEJOCTATKH OTBETOB, JICJIAET BBHIBOJI O
TOM, KaK U3y4eH y4eOHbIil MaTepuai. IIpu olieHKke oTBETa YUUTHIBAET €r0 MPaBUIBLHOCTh U IOJIHO-
Ty, CO3HATEIILHOCTh, JIOTHYHOCTh M3JIOKEHHS MaTepHaia, KyJbTypy pe4d, YMCHHUE YBS3bIBATh TEO-
pETHYECKHE TIOJIOKEHHUS C MPAKTUKON, B TOM YUCIIE U ¢ Oyaymied mpodecCHOHaIbHON eI TeIbHO-
CTBIO.

Kputepun u mkaJjbl 0lleHHBAHUS YCTHOIO OIIPOca

Kputepun o1ieHKH npu TEKyLeM KOHTPOJIe OueHka
CryneHT OTCYTCTBOBAJ Ha 3aHATHH WM HE IpUHUMAaN y4yactus. He- «HEYJOBIETBOPUTEIBHO»
BEpHbIEC U OUIMOOYHBIE OTBETHI 110 BOIIpOCcaM, pa30upaeMbIM Ha CEMU-
Hape
CryneHT NpUHUMAET yyacTHe B 00CYKJIEHMH HEKOTOPBIX MpoOiIeM, «YZAOBIETBOPUTEIBHO»

NaéT pacIuIbIBYATBIC OTBETHI Ha BOMPOCHL. OMUCHIBAs TEMY, IyTaeTCs U
TepsIeT CYTh BONpoca. BEpHOCTh Cy»XIEHUH, MOJHOTA ¥ MTPaBHILHOCTh
otBeToB — 40-59 %

CTyAeHT NpHHUMAET y4acTHe B OOCYKICHUH HEKOTOPBIX IMPOOJIeM, «XOPOILO»
JaéT OTBETHI Ha HEKOTOPBIC BOMPOCHI, TO €CTh HE MPOSIBIISET JOCTATOY-
HO BBICOKOW aKTHBHOCTH. BEpHOCTH CyKJEHWH CTyIeHTa, MOJHOTA U
PaBWIBHOCTH 0TBETOB 60-79%

CTyzneHT 1eMOHCTpUpPYET 3HaHUE MaTepuana 1o pas3Aeny, OCHOBaH- «OTJIINYHOY
Hbl€ Ha 3HAKOMCTBE C 00S3aTeIbHON JINTEPATypOd U COBPEMEHHBI-
MU MyOJIMKalMAMU; 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 AOK-
HBI cocTaBIsATh Ooee 80%

TecTupoBanne. OCHOBHOE JOCTOMHCTBO MeCM OG0l (hOPpMbl KOHMPOJIA — IPOCTOTA U CKO-
pPOCTh, C KOTOPOM OCYIIECTBIISIETCS IepBasi OIEHKAa YpOBHS OOYyYEHHOCTH IO KOHKPETHOH TeMme,
MO3BOJISIONIAsA, K TOMY K€, PEIbHO OLIEHUTh TOTOBHOCTh K HTOTOBOMY KOHTPOJIIO B MHBIX (hopMax

41



U, B cly4ae HeOOXOIMMOCTH, OTKOPPEKTUPOBATh T€ WJIM MHbIE JIEMEHTHI TeMbl. TecT dopmupyer
IIOJIHOTY 3HaHUN TEOPETHYECKOTO KOHTPOJIUPYEMOTO MaTepuaia.

KpnTeplm H IIKAJIbl OCHUBAHUA TECTOB

Kpurepuu o1ieHKH npu TeKyIeM KOHTpoJie

MPOLICHT MpaBUJIbHBIX OTBETOB MeHee 40 (1o 5 GaibHON cucTeMe KOHTPOJIS — OLICHKA «HEYI0-
BJICTBOPUTEIILHO);

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

MPOILIEHT MPaBWIBHBIX OTBETOB 60 — 79 (10 5 GabHOM CUCTEME KOHTPOJISL — OLICHKA «XOPOIIIO)

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

Kpurepun u mkajabl oneHuBanus pedeparon (10KI210B)

Ouenka [Ipodeccuonanbubie OTyeTHOCTh

KOMIICTCHIIMN

Pabora BbINONIHEHA Ha BEICOKOM MPO(GECCHOHAEHOM
ypoBHe. [10THOCTBIO COOTBETCTBYET OCTABICHHBIM B 3a-
JIaHUY LEeNsIM 1 3a1a4aM. [IpencraBieHHbIi MaTepra B
5 OCHOBHOM BEPEH, JIOIYCKAIOTCS] MEJIKHE HETOYHOCTH.
CryneHT cBOOOIHO OTBEYAET Ha BOIPOCHI, CBA3aHHBIE C
Joki1agoM. BeipaxkeHa ciocoOHOCTh K MpodeccroHallb-
HOH aJjanTaiyu, HTEePIpeTaluy 3HaHUH U3 MEXKINUCIIH-
IUIMHAPHBIX o0JiacTeit

ITuceMeHHO 0POPMITCHHBIH
nokan (pedepar) npen-
cTaBjieH B cpok. [losHo-
CTBIO O)OPMIICH B COOT-
BETCTBHUH C TPEOOBAHHSIMHU.

PaGoTa BrIoNIHEHA HA JOCTaTOYHO BBICOKOM npoq)eccn—
OHAJIBHOM YPOBHC, JOIMYIICHBI HCCKOJIBKO CYIIICCTBCH-
4 HBIX OI_HI/I6OK, HC BJIMAKOINNX HA PE3YJIbTAT. CTy,Z[eHT OT-
BC€YACT HA BOIIPOCHI, CBA3AHHBIC C JOKJIaA0M, HO HEAO-
CTaTO4YHO IIOJHO.

[MucemeHHO 0 opMITEHHBII
noknan (pedepar) npea-
CTaBIICH B CPOK, HO C HEKO-
TOPBIMU HEIOPAOOTKAMH.

[TuceMeHHO 0 opMIIEeHHBIN
noknan (pedepar) mpen-
CTaBIIEH CO 3HAYUTEIHHBIM

YPOBCHB HEAOCTATOYHO BBICOK. I[OHYH_ICHLI CYHICCTBCH-
HBIC 0HII/I6KI/I, HC CYIICCTBCHHO BJIMAIOIIHNEC HA KOHCUYHOC

3 BocrpusTHe Marepuaia. CTyJIeHT MOKET OTBETUTH JIUIIIb
ono3aanueM (Oosee Heme-
Ha HEKOTOPBIC U3 3aJJaHHBIX BOIPOCOB, CBS3aHHBIX C JI0-
am). UmeroTcst oTaenbHbIe
KJIQJIOM.

HeJloueThl B 0(hOpMIICHHUH.

[TuceMenHO 0 opMIIEeHHBIN
noknan (pedepar) npen-
CTaBJIEH CO 3HAYUTEITHHBIM
ono3aanueM (Oosee Hene-
am). Umerotcs cyiecTBeH-
HbI€ HEJJOUYETHI B 0OpPM-
JICHUU.

PaGora BbImoHEHa Ha HU3KOM ypoBHe. JlomyIIeHbI rpy-
2 v HU- | Oble omnOkK. OTBETHI Ha CBSI3aHHBIE C IOKJIAJI0OM BO-

xKe POChl 0OHAPYKMBAIOT HEMOHUMAHUE MTPeIMETa U OT-
CYTCTBHE OPUEHTALlUH B MaTepuase J0KJIaja.

Kpurepun u mkajbl OleHUBAHUS NPe3eHTAllUH

MunumManbHBIN M310xeHHBIH, 3aKOHYEHHBIH, o
Heckpur- N N OO0pa31oBkIil OTBET
OTBET PACKPBITBIA OTBET ITIOJIHBINA OTBET
TOPBI 5
2 3 4
MpoGiena He [Ipobema pac- [Tpobrema pac- [Tpobnema packpsiTa
p KpbITa HE MOJIHO- | KpbITa. [IpoBenen | momHocThio. [IpoBe-
PackpeiTue | packpsita.
CTBIO. aHaju3 MpoOJIeMBbl | IEH aHaIu3 MpooJIe-
npobsnembl | OTCYTCTBYIOT
BBIBOILI BriBoarn! He cre- 0e3 MPUBIEYCHUS | MBI C IPUBIICYCHHEM
’ JIAHBI W/WJIM BBIBO- | JOIOJHUTEIBHON | JIOIOJHUTEIBHOMN JIN-
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16l HEe 000CHOBa- | auTepaTyphl. He | Teparypsl.
HBI. BCE BBIBOJIBI clie- | BBIBOMIBI 000CHOBA-
JaHbl W/UiK 000C- | HBI.
HOBAHBI.
[IpencraBnsemas
[IpencraBnsemas | IlpencraBnsemas nHGOpMaIs cH [IpencraBnsiemast uH-
nHpopManus J0- | uHbOpPMAIIUI HE p dbopmartus cuctema-
CTeMaTU3UpPOBaHa
THYECKH HE CBS- | CUCTEeMAaTHU3HpPOBa- TU3UPOBaHA, MMOCIIe-
Y TIOCTIEIOBATEIb-
[IpencraB- | 3aHa. Ha W/WIK HE TOo- ua 7oBaTebHa U JIOTHU-
JIeHue He ncnons3osa- CJIEI0BATEIIbHA. i YECKHU CBsI3aHa.
Hcnons3oBano 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 ucnons3oBa- | Mcnonb30BaHbl Hcnoinb30Banbl
[Iupoko ucnonb3o-
HbI HHGoOpMaI- | HHGOPMAIMOHHBIC | HHOPMAITHOHHBIC
BaHbl THPOPMALIMOH-
OHHBIE TEXHOJIO- | TEXHOJIOTUU TEXHOJIOTHH HELE TeX HOLOMI
Odopmine- | ruu (PowerPoint). | (PowerPoint) ua- | (PowerPoint). (PowerPoint)
HUE Bbonbie 4 omm- CTHYHO. 3-4 He 60nee2 omu- i
OTCyTCTBYIOT OIIMO-
OOK B IIpeJICTaB- OIMOKH B TIPE]I- OOK B IIPE/ICTaBIISA- o
. 9 . KH B IIPEICTABIISIEMOM
nsiemoit uHpop- CTaBISIEMOM MH- | eMoi HHpOpMa-
nHpopManuu.
Maluu. dhopmanuu. IUH.
OTBeTHI Ha BOIIPOCHI
Tonbko oTBeTh Ha | OTBETHI HA BOIIPO-
OtBersl Ha | Her oTBeTOB Ha MIOJIHBIE C TIPUBHJIE-
3JIEMEHTAPHBIE BO- | ChI ITOJIHBIC H/HITU
BOTIPOCHI BOIIPOCHI. HUEM TIPUMEPOB
MIPOCHI. YaCTHYHO MOMHBIC. |

[Tpouenypa oleHMBaHUS KOMIIETEHIIMI 00y4arolmMXcss OCHOBaHa Ha

Tax:

CIEYIOIIUX CTaHaap-

1. IlepuoguuHOCTh NPOBEICHHSI OLIEHKH (0 KaXKJIOMY pa3zeny AUCLUUILUINHBI).

2. MHOroCcTyneH4aTocTh: OIeHKa (KakK MperojaBareieM, TaKk M CTyJEeHTaMH TIpYIIbl) U

CaMOOlLIeHKa 00ydJarolerocsi, oOCyXJeHHE pPe3ylIbTaTOB M KOMIUIEKC Mep IO YyCTpaHe-
HUIO HEJOCTATKOB.

3. EauHCTBO HMCHONB3yeMOW TEXHOJOTMM JJIsi BCEX OOYYarOLIMXCS, BBINOJIHEHUE YCIO-
BUI COMOCTaBUMOCTHU PE3YJIbTATOB OLICHUBAHUSI.

4. CoburoieHHe MOCIe10BaTEIbHOCTH MPOBEACHHS OLIEHKH: PEAYCMOTPEHO, YTO pPa3BUTHE

KOMITETEHIIUI UIET 1O BO3PACTAHUIO UX YPOBHEH CII0)KHOCTH, & OLIEHOYHBIE CPEICTBA HA Ka)XJI0M
JTale Y4YUTHIBAIOT 3TO BO3pacTaHue. Tak MO KaxAOMy pasfelly JUCLUIUIMHBI NET HAKOIICHHUE
3HaHWW, Ha MPOBEPKY KOTOPBIX HAINpPaBJIECHbI TaKWE OLIEHOYHBIE CPEACTBAa KaK YCTHBIM ompoc u
MOJIrOTOBKA JI0K1a10B. [lanee mpoBoauTCs 3agauyHoe 00ydeHue, MO3BOJISIONIEe OLIEHUTh HE TOIBKO
3HAHUS, HO YMEHHUsS, HaBbIK U OMBIT MPUMEHEHHS CTYIEHTOB MO MX IpuMeHeHuto. Ha 3akmouu-
TEJIHOM 3Tare MPOBOJUTCS TECTUPOBAHUE, YCTHBIM ONMPOC WM MHCbMEHHAasi KOHTPOJIbHas paboTa
0 pas3zemy.

IIpoMexyTouHas aTTecTalysl OCYIECTBIISIETCS, B KOHIIE KaKJOTO CEMECTPA U NPEACTABIAET
c000i1 UTOTOBYIO OLIEHKY 3HAHH MO JUCIHUILIMHE B BUJE MPOBEACHUS 3K3aMEeHALIMOHHON MTPOLIeTy-
pHI (9K3aMeHa), BEICTABJICHHUS 3a4€Ta, 3allUTHl KypCOBOM pabOTHI.

[Ipouenypa mpoMexyTOUHOM aTTeCTalli MPOXOJUT B COOTBETCTBUM ¢ IlonoxkeHnem o Teky-
IIeM KOHTpOJ€ M NPOMEXYTOYHOW arrecTanuu oOywaromuxcs. [Ipomexyrounas arrectanus B
¢dbopMe 3aueTa MPOBOAUTCS B (POPME KOMIBIOTEPHOTO TECTUPOBAHUS WIIM YCTHOTO oIpoca, B hopMme
9K3aMeHa - B YCTHOH (opme.

ATTecTallMOHHBIE UCTIBITAaHUS B (hOpMe 3adeTa MPOBOSATCS MpenoiaBaTesieM, BEAYIIUM JIeK-
LIMOHHBIE 3aHATHUS N0 JAHHOW JUCLMILIMHE, UM MPENOoJaBaTesIMU, BEAYIIUMU IPAKTUYECKHUE 3a-
HATUSA. ATTEeCTallMOHHbIE UCHBITAaHUS B ()OpME YCTHOTO 3K3aMEHa MPOBOMASATCS IMPENoJIaBaTeNIeM,
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BEAYIIUM JICKIIMOHHBIE 3aHATHUS MO JAaHHON auciuIuinHe. [IpucyTcTBre MOCTOPOHHUX JIMIL B XOJ1€
MPOBEJCHUS aTTECTALMOHHBIX MCIBITAHUI 0€3 pa3pelIeHus] PeKTopa Wik IPOPEKTopa He JOITyCKa-
eTcs (3a UCKITIOUEeHHEM PaOOTHUKOB YHUBEPCUTETA, BHIOIHSIIOINX KOHTPOIUPYIOUIHE (GYyHKINU B
COOTBETCTBUH CO CBOMMH JIOJDKHOCTHBIMU OOSI3aHHOCTSMH). B cityuae oTCyTCTBHUS BEIyIero mpe-
MoJIaBaTessl aTTeCTAllMOHHBIC MCIBITAaHHUS MPOBOIATCS IpernojaBaTeieM, Ha3HAuYCHHBIM MUChMEH-
HBIM pacIiopsbKeHHeM 110 Kadenape.

WHBannapl U JIMHa ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbS, MMEIOUINE HapyLICHUS
OIIOPHO-JBUTaTEIBHOTO almapara, MOTYT JIONyCKAaThCSl HAa aTTECTAIMOHHBIC MCIIBITAaHHUS B CONpPO-
BOJK/IEHHH aCCUCTEHTOB-CONPOBOKAAOIINX.

Bo Bpems aTTecTanMOHHBIX MCHBITAHUI O00yYaromuecss MOTYT IOJb30BaThCA paboueil mpo-
rpaMMO# JUCUHUIUIMHBL, @ TAKXKE C pa3peleHus MPernoaaBaTeis CIPaBOYHONH U HOPMATUBHOM JIUTe-
paTypo, KaIbKyJIATOPAMH.

Bpemst moAroToBKM 0oTBETa MU CAAYe SK3aMEHA B YCTHOH (pOopMe JTOHKHO COCTABIISATH HE Me-
Hee 40 MUHYT (110 JKeTaHUI0 00yYaroUIerocss OTBET MOKET OBITh JTOCPOYHBIM). Bpems orBera — He
6onee 15 MUHYT.

ITpu mpoBeaeHNH YCTHOTO 3K3aMeHa SK3aMEHAMOHHBIN OMJICT BEIOMpAET caM IK3aMEHYEMBIN
B CiIy4aiiHOM mopsiake. IIpy moaroToBke K yCTHOMY 9K3aMEHY 9K3aMEHYEMBbIi, Kak IPaBUio, BEIET
3aIKCH B JIMCTE YCTHOT'O OTBETa, KOTOPBIH 3aTeM (110 OKOHYaHUH dK3aMeHa) CIIAeTCs 9K3aMEeHaTopYy.

DK3aMEeHATOpy MPEJOCTABISIETCS MPABO 334aBaTh 00YYAIOUIMMCS JOIOTHUTEIBHBIC BOIIPOCH
B paMKax MpOrpaMMBbl JUCUUILIMHEL, a TaKXKe, IOMHUMO TEOPETHYECKHX BOIPOCOB, AaBaTh 3aJayH,
KOTOPBIE U3YYaJIHCh HA MPAKTHYECKUX 3aHATHUSX.

OmeHka pe3yabTaTOB KOMIBIOTEPHOTO TECTUPOBAHUS U YCTHOTO aTTECTAIIMOHHOTO HCIBITA-
HUS 00BABIISIETCS 00yUYAIOMIMMCS B IEHb €T0 IPOBEICHUSI.

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

JewcTBue Cpoku Meroauka OTBETCTBEHHBIN
3aouyHas opma

Brimaua BonmpocoB K 3K3a- 1 3ansTHE Ha nekuusx, Benymmit npenoaaBaresib
MEHY 110 UHTEPHET

Koncynpranun B CECCHIO Ha rpynmnoson Benymmit npenogasareins
KOHCYJIbTAIIN

DK3amMeH B CECCHIO VYeruo o @OC Benymuit npenonaBarens

DopMHUPOBaHUE OLIEHKH Ha HK3aMEHe B cootBeTcTBUM Benymmit npenogasarens
C KpUTEPHUSIMU

6. IEPEYEHb OCHOBHOM U JJONIOJIHUTEJbHO YYEBHON
JINTEPATYPBI, HEOBXOJIUMOM JJIs1 OCBOEHUS TUCHUILINHBI

KouunyecTBOo B
OcHoBHas IMTEeparypa O0ndMoTeKe / CChIJIKA HA
IBC

I'padorckwuii, P. . Kypc ¢usuxu / P. U. I'padosckuit. — Uza. 4-e, | 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. — Tekcr
AJIEKTPOHHBIN.

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

Jlanp, 2022. — 208 ¢. — ISBN 978-5-8114-1350-8. — TekcrT :
ANEKTPOHHBIN // JlaHb : 3JIEKTPOHHO-OMONMOTEYHAs cUCTeMa. —
URL: https://e.lanbook.com/book/210917. — Pexxum nocryma: ajis
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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

aBTOpU3. MOJIb30BATEIICH.

JlonoIHUTeIbHAS JTUTepaTypa

KomnuectBo B OMOIHMOTEKE
/ ccpuika Ha DBC

WBanos, 1. B. COopHuUK 33724 110 KypCcy OCHOBHI (PM3HKH U OHODU-

3uKW : ydeOHoe mocobue / U. B. MBanoB. — 2-¢ u3n., ucnp. —
Cankrt-IlerepOypr : Jlanb, 2022. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Tekcr: osnektpoHHsli / Jlanb 3JIEKTPOHHO-
OubmuoreyHas cucTema. — URL:

https://e.lanbook.com/book/210920. — Pexwum gocTyma: [ aBTO-
pu3. OJIB30BATEICH.

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

Onpenenenrue MOMEHTa WHEPLUUU TBEPAOrO Teia JUHAMUYECKUM
MeTosIoM : MeTonndeckue ykazanus / E.I'. banenko, T.1FO. Tapyco-
Ba. — IlepcuanoBckuii : Jlonl’'AY, 2014. - 22 ¢ -
http://ebs.rgazu.ru/index.php?q=node/4741. — TekcT : 3JIEKTPOH-
HBIH.

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

Ormpenenenne yCKOpeHHe CBOOOIHOTO IMaJIEHUsI ¢ TIOMOIIBbIO 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. — TekcT : 3JICKTPOH-
HBIN.

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

Ou3rka: METOJUYECKUE yKa3aHUs U 3aJlaHusl 111 KOHTPOJIBHOU pa-
6oter / coct.: E.I'. banenko, B.B. Manako. — I[lepcuaHoBckwmii :
Houl’'AY, 2015. - 61 C. -
http://ebs.rgazu.ru/index.php?q=node/4742. — TekcT : BJIEKTPOH-
HBIH.

http://ebs.rgazu.ru/index.p
hp?g=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?q=node/4735. — TekcT : BNEKTPOH-
HBII.

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

®uszuka. MexaHuka U MoJIeKyJsipHas (pU3uKa : METOAMUYECKHE YKa-
3anust / cocraBurenu E. I'. banenko, A. I'. MokpueBny. — [lepcua-
HoBckuil : Jlonckoit I'AY, 2020. — 40 c. — TekcT : 35eKTpoH-
Helii //  Jlanb JNEeKTPOHHO-OnOMMoTeynast cucrema. — URL:
https://e.lanbook.com/book/148578. — Pexxum nmocrtyma: [uis aBTO-
pU3. NOJIL30BATENICH.

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

3amaHus Uil TECTOBOTO KOHTPOJIST ayJUTOPHOW M CAMOCTOSTEIh-
HOM paboOThl CTYACHTOB Ha MPAKTUYECKUX 3aHIATHUSIX MO Kypcy ¢u-
3UKH : ydeOHO-MeTonuueckoe mocooue / cocraBurens E.I'. banen-
ko.. — IlepcuanoBckuii : Jonckoit I'AY, [6. r.]. — Yactp 1 —
2016. — 50 c.— http://ebs.rgazu.ru/index.php?g=node/4861. —
TeKCT : SEeKTPOHHBII.

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

7. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLLIUXCSA
1O OCBOEHMIO JTUCIAITJIMHbI
Memoouueckue pexomenoayuu no pabome Ha0 KOHCREKNMOM JIeKYUIL 60 6PeMA U NOCe

npoee()emm JieKkuuu.
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http://ebs.rgazu.ru/index.php?q=node/4735

B xone neKIMOHHBIX 3aHATUH 00y4YaIOIIMMCSl PEKOMEHAYETCS BBIIOJIHATH CISAYIOIIUE Jei-
cTBUsl. BecTn koHcnekTupoBaHue yuyeOHOro marepuana. OOpamiaTh BHHUMAaHHE Ha KaTeropuu,
(OpMYIHPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX WM MHBIX SBJICHUN M MPOIECCOB, HAYYHBIEC BbI-
BOABI U IPAKTMYECKHE PEKOMEHJALMU 110 UX NPUMEHEHHIO. 3a1aBaTh MPENOJaBaTEeN0 YTOUHSIO-
LII1€ BOIIPOCHI C LENbIO YSICHEHUSI TEOPETUUECKUX MOJIO0KEHUH, pa3pellieHnsl CIOPHBIX CUTYaIUil.

JXenarenbHO OCTaBUTh B pa0OYMX KOHCIIEKTAX I10JIsl, HA KOTOPBIX O HEAyJUTOPHOE BPEMsI MOXK-
HO CZ€JNaTh MOMETKU W3 PEKOMEHIOBAHHOW JIMTEPaTypbl, JOINOJIHSIOLIME MaTepuai MPOCIIyIIaHHOU
JIEKLUH, a TAKXKe I10JYEPKUBAOLIIE 0COOYIO Ba)KHOCTb T€X MM MHBIX TEOPETUUECKUX TOJIOKEHUIH.

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

[Tpy MOATOTOBKE K MPAKTHYECKUM 3aHATHIM OOYHYaIOIIMMCS HEOOXOIMMO M3YyYHTh OCHOB-
HYIO JIUTEPATypy, O3HAKOMUTHCS C JONOJHUTEIbHOMN JTUTEpaTypoi, HOBBIMU MyOIMKALUAMU B IIe-
PUOIMYECKUX H3JaHMIX: KypHallax, razerax u T.1. [Ipu 3TOM ydecTh peKkoOMeHIaluu MpenojaBa-
Tens U TpeOoBaHUs yueOHOM porpaMMel. B Xoze MoAroToBKM K MPAKTUYECKUM 3aHATUAM HE00XO-
JUMO OCBOMTH OCHOBHBIE IIOHSATHSA U METOJMKH pacdeTa I0Ka3aTeseil, OTBETUTh Ha KOHTPOJIbHBIE
oIpockl. B TeueHne MpakTUYECKOro 3aHATHs CTYIAEHTY HEOOXOMMO BBIIOJHUTH 33JaHMsl, BblJIaH-
HBIC TIPETIOIaBATENIEM, YTO 3aYUTHIBACTCS KaK TEKyIIas paboTa CTyJIeHTa W OILICHWBAECTCA IO KpUTe-
pusiM, pecTaBlIeHHBIM B myHKTax 6.4 PIT/I.

Memoouueckue pekomenoauuu no no02omosKe 00K1aod.

ITpn moaroroBke AOKIana peKOMeHAyeTcs caenars cienyrouiee. CoCTaBUTh IUIaH-KOHCIIEKT
CBOEro BbICTyIUIeHUs. [IpoayMaTs npuMepsl ¢ LeNbl0 00eceueHnst TECHOM CBA3M HM3y4aeMoil Teo-
puM ¢ npakTUKod. [1oAroToBUTH CONPOBOJUTENBHYIO CIAMI-TIPE3eHTALUI0 /UM JAEMOHCTPALUOH-
HBIA pa3aTOYHbIN MaTepuai o BeIOpaHHON TeMe. PekoMeHiyeTcss npoBeCTH JoMa PENETULIMIO Bbl-
CTYIUIEHHS. C LENbl0 OTpabOTKM pPEYEeBOro ammapara M HpOJODKUTEIbHOCTH — BBICTYILIE-
Husi(pernamenT— 7-10 mun.).

Buvinonnenue unousuoyanpHvix munogulx 3a0au.

B cryuae mpomyckoB 3aHSATHN, HaIW4YUs HHIUBHIYaJIbHOTO rpaduka oOydeHUs W Ui 3a-
KpEIJICHUs] TMPaKTUYECKUX HABBIKOB CTYAECHTAM MOTYT ObITh BBbIJAHbI TUIIOBBIC MHJMBUIYaJbHbIE
3aJlaHusl KOTOPBIE JOJDKHBI ObITh CIaHbl B YCTAHOBJIEHHBIN IPEN0/1aBaTENEM CPOK.

Pexomenoauuu no pabome c HayuHOU U y4eOHOIU Tumepamypoi

Pabota ¢ ydueOHOM M Hay4dHOM JIUTEpPATypOil SBISETCS TIaBHOM (POPMOIl caMOCTOATEIbHON
paboThl U HEOOXOJMMa MPH MOJrOTOBKE K YCTHOMY ONpPOCY Ha MPAKTUYECKUX 3aHATHUAX, K KOH-
TPOJBHBIM paboTaMm, TecTHpoBaHHIO. KOHCHEKTHI HaydyHOH JMTEpaTypbl MpPH CAMOCTOSTEIbHOU
MOJITOTOBKE K 3aHSATHAM JIOJKHBI OBITh BBIITOJIHEHBI TAaKXKe aKKypaTHO, COAEP KaTh OTBEThHI HA KaX-
JbI TIOCTaBJIEHHBIM B TEME BOIPOC, UMETh CChUIKY Ha MCTOYHUK MH(POpMAIUu C 00sg3aTebHBIM
yKa3aHHEM aBTOpPA, HAa3BaHUS U roJla M3/aHUs MCIONb3yEeMOH HaydHOW snreparypbl. KoHcnekT
MOJKET OBITh OIOPHBIM (COJIEPKATh JIMIIL OCHOBHBIE KIIIOUEBBIE MO3UIMH), HO IIPU 3TOM IO3BOJIS-
IOLIUM JIaTh TOJHBIM OTBET MO BOMPOCY, MOXKET OBITh NOAPOOHBIM. OOBEM KOHCIIEKTa OMpeeNnseT-
Csl CaMMM 00yYaroIuMCs.

B nporecce paboTsl ¢ yueOHON 1 HayYHOH JTUTepaTypoil 00ydarouiics MOXKeT:

- JIefaTh 3alUCH 10 X0y YTEHHS B BUJIE€ IPOCTOrO MJIM Pa3BEPHYTOro IiaHa (co3/1aBath Ie-
peueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHHKE);

- COCTaBJISATh TE3UCHI (IUTHPOBaHKME HaMOOJee BaXHBIX MECT CTaTbU WJIM MOHOTpaduu, Ko-
POTKOE U3JI0KEHUE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAIUH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB pabOTHhI);

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

8. KOMILJIEKT JIMOHEH3UOHHOI'O U CBOBOJHO PACITPOCTPAHAEMOI'O

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

Windows 8.1 Jlunensus Ne 64865568 ot 05.03.2015 OPEN 94854474ZZE1703

Office Standard 2016 JIuuensus Ne 66160039 ot 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 JIunersus Ne 64865570 ot 05.03.2015 OPEN 94854474Z7E1703

Office Standard 2013 JIuniensns Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608

IlepeyeHb cBOOOIHO pacPOCTPAHSIEMOr0 NPOTPAMMHOIO o0ecnedeHust

Adobe acrobat reader CBoGo1HO pactipocTpaHsieMoe MPOIpHETapHOE IPOrpaMMHOE 00ecTieYeHIe

Google Chrome Cro6oaHo pacmpoctpansiemoe T10, nunensust freeware

Opera Co6oHO pactpoctpansiemoe [10, murensust freeware

[Iepeqem, IMPOrpaMMHOIo o0ecreYyeHns1 0TeYeCTBEHHOI0 IPOu3BOJACTBA

Yandex Browser CBo6oaHO pacnpoctpansemoe 110

Jlabopatopus MMUC «ITnaub» JJoropop Ne3724 ot 28.10.2016

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

Dr.Web lorosop Ne PI'01270055 ot 27.01.2020

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/UMAS
JJIs1 OCYIMECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA ITO JUCIUIIJIMHE

YuyeOHasi ayIuTOPUH /IS IPOBEAEHUS 3aHATHI CEMHHAPCKOI0 TUIA - YKOMIIJIEKTOBaHA
CHCIIMATM3UPOBAHHON (y4eOHOW) MeOelbl0, TEXHUICCKUMHU CPEJICTBAMU OOYUCHHSI, CITY)KalTUMHU
JUIS TIpeICTaBIeHUs yueOHOI HHpOpMAaIIHH.

YueOHasi ayIuTOPUM [IJIsl IPOBEAEHUS 3aHATHI JIEKIMOHHOT0 THIIA — YKOMITJICKTOBaHA
CHelHaTu3upOBaHHON (yueOHOM) MeOelbio, HAbOPOM JIEMOHCTPAIMOHHOTO 000PYIOBaHUS U yueO-
HO-HAIISTHBIMH ITOCOOUSIMU, 00SCTICUNBAIOIUMHI TEMATUYECKUE WILTIOCTPALIUN, COOTBETCTBYIOIINE
pabourM y4eOHBIM MIPOrpaMMaM JUCIUILUIAH (MOTYTIei).

YueOHas ayTIMTOPHUsI 1JIsl TPYNNOBBIX U HHAUBHAYAJIbHBIX KOHCYJIbTALMIA - YKOMIUICK-
TOBaHa CIEMUAIU3UPOBAHHOMN (YueOHOI) MeOenblo, TEXHUYECKUMH CPECTBAMHU O0YUEeHHUsI, CIIyKa-
LIUMHU JUIS IpeACTaBIeHUs] y4eOHOM HHPOpMaIIiH.

YueOHast ayquTOPUS MJIS1 TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOH aTTeCTAllMU - YKOM-
MJIEKTOBAHA CIECIHAIM3UPOBAHHON (y4eOHOM) MeOenblo, TEXHUYECKHUMHU CPECTBAMH OOYy4YeHHs,
CIy>KaIllUMU JIJIs1 IPeCTaBIeHUs yueOHo nH(OpMaInu.

Jladoparopusi ¢pu3MKM - YKOMIUIEKTOBaHA CHEIUATU3UPOBAHHON (yueOHOH) MeOembio,
TEXHUYECKUMHU CPEJICTBaMU OOyUeHUsl, CIYKaIIUMU 7S TIPeCTaBlIeHUs yueOHONH HHPOpMaIUu.

IMomemmenne 1Jisi caMOCTOSITENILHON PadoThl — YKOMILJICKTOBAHO CIIEIHATU3NPOBAHHOMN
(yueOHoi1) Mebemnbio, OCHAIIEHO KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKITIOUEHHUS K CETH
"Untepuer" u obecredeHo JOCTYNOM B DJIEKTPOHHYIO HMH(GOPMAIIMOHHO-00pa30BaTEeIbHYIO CPEIy
OpraHu3aIu

IMomemenne A XpaHeHUs] H NMPOPUIAKTHYECKOTO O0CTYKUBAHUS Y4eOHOro 000py-
AOBAHMS — YKOMILIEKTOBAHO CIEIIMATU3UPOBAHHON MEOENbIo A XpaHEeHUs 000PYIOBaHUS U TEX-
HUYCCKUMU CPEACTBAMH IS €70 00CTYKUBAHUSI.

OCHaIIEHHOCTB U apec MOMEILEeHHH

HanmenoBanue nomenienui Anpec (MECTONONOKEHUE)
MOMEIIEHU N
Aynuropus Ne 74 YueOHast ayquTopHs JUIS NPOBEACHUS 3aHATHH JIeKIMOHHOTO TH- | 346493, PocTtoBckas 06-

Ta, 3aHATHH CEMHUHAPCKOTO THIA, KyPCOBOTO NMPOEKTHPOBAHUS (BBIITOJHEHHS KYPCOBBIX | JlacTh, OKTAOphCKHIA paii-
paboT), rpyIIOBBIX ¥ HHIAMBUAYAJIbHBIX KOHCYJIBTAIIMH, TEKYIIET0 KOHTPOJIS U poMe- | OH, 1. [lepcraHoBCKuil, yi.
KYTOYHOI aTTeCTalMy, YKOMIUIEKTOBaHHAS CIICIHATU3UPOBAaHHON Mebenbio (pabouee |KpuBomsikoBa, qom Ne 27
MECTO IPEroJaBaTesl, CTOJbI, CTyJbs, ayJUTOPHAs IOCKA, MOMKa).

Texumueckue cpeacrtBa oOydeHHs: HaOOp JAEMOHCTPAIMOHHOTO 000pyIOBaHUSA
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(ayauo cuctema, MPOCKLUMOHHbIH 9KpaH, MPOSKTOP, MEPCOHANBHBIH KOMIBIOTED), yueO-
HO-HarJIsAHbIe [OCOOUs OOecreunBaloe TeMaTHYECKUe HILTIOCTPALH, COOTBET-
CTBYIOIIHE pabodnM ydeOHBIM IpOrpaMMaM - Tajepesi HOPTPEToB (HHU3UKOB, My3er (-
3MYECKUX MPHUOOPOB, BUPTyaslbHas JabopaTopus GU3NKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot
16.03.2010 OO0 «tOsxuas Codreepras kommanus»; Office Standard 2013 JInnensus
Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licensing
Service Center; Adobe acrobat reader CBOOOJHO pacmpocTpaHseMoe MPONpHETaAPHOES
nporpammHoe obecrnieuenue; Google Chrome CBobGonHo pacmpocrpansemoe 10, mu-
nensust freeware; Unreal Commander CBoGoaHo pacmpoctpansiemoe 10, nunensus
freeware; Zoom  Tapud  baszoeiii  CBoOomHo  pacmpoctpansemoe  [10,
ZoomVideoCommunications, Inc; Skype CBoOonHo pacrpocTpaHsieMoe IMponpHeTap-
Hoe mporpamMMHoe obecnieuenue; Dr.Web Jloroop Ne PI'A01140022 ot «16» SuBaps
2025 r. mexxy ®TBOY BO «ouckoit TAY» 1 OO0 «KOMITAHUA T'OHIAJIbDy;
7-zip CBobomro pacmpoctpansemoe [10, GNU Lesser General Public License; Yandex
Browser CBobomHO pacmpoctpansemoe [10

Aynutopus Ne 75 YuebHas ayqutopust Al IPOBEACHUS 3aHATHH CEMHHAPCKOTO TH-
na, KypcoBOIr0 MPOESKTUPOBAHUsI (BBIIIOJIHEHUSI KYPCOBBIX paboT), TPYIIIOBBIX U UHIH-
BU/IyaJIbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHOH arTecTanuu; Jla-
Ooparopus PpHU3HUKH, YKOMILICKTOBaHHAs CICIHaIH3MPOBaHHON Mebenbio (pabodee Me-
CTO MPEeToaBaTeNs, CTOJBI, CTYJIbsI, Ay IUTOPHAs TOCKa, MOWKA).

Texunueckue cpenctBa oOydeHHs: HAOOp JEMOHCTPAIMOHHOTO OOOpYAOBaHHUS -
(TeneBu30p, MepcoHaIbHBIN KOMIbIOTEP(7)); CIICIHATH3UPOBAHHOE YUeOHOE 000pYI0-
BaHHUC - JUCK U I'Ppy3, MUJUIUMECTPOBAs HHHeﬁKa, CCKYHIOMCPBI, YCTaHOBKAa MarcMaTu-
YECKOro MasATHHKA, BBLIIPAMHUTECIIb, Marasui COHpOTI/IBHeHHﬁ, HEU3BCCTHOC COIPOTUB-
nenue (MPOBOJAHUK HUXPOMOBBIH), PEOXOP/, MUKPOAMIIEpMETp, BUPTyallbHas Jabopa-
TopHst (PU3MKHU, IITAHTCHIUPKYJIb, Y4eOHO-HATISAHBIE MTOCOOHS O0ECIeYHBaIOIIUE Te-
MaTHYECKHE UILUTIOCTPALIUH, COOTBETCTBYIOIUE PA00YUM yueOHBIM MPOrpaMMam.

Windows 8.1 Professional Jlnmemsust Ne 64865570 ot 05.03.2015 OPEN
94854474ZZE1703 ot Microsoft Volume Licensing Service Center; Office Standard
2013 JIuuensus Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot Microsoft
Volume Licensing Service Center; Adobe acrobat reader CBo6oH0 pacmpocTpaHseMoe
npomnpreTapHoe mporpammHoe obecneuenue; Google Chrome Ceoboano pacmpoctpa-
usiemoe I10, munensus freeware; Unreal Commander CBoGoaHO pacmpocTpaHseMoe
I1O, muuensus freeware; Zoom Tapud basoseiii CBoGogHO pacmpoctpansemoe 110,
ZoomVideoCommunications, Inc; Skype CsoGoaHo pacrpocTpaHsieMoe HpOIpHUeETap-
Hoe mporpammuoe obecrieuenne; Dr.Web Jlorosop Ne PI'A01140022 ot «16» SuBaps
2025 r. mexay ®I'BOY BO «onckoii TAY» u OO0 «KOMITAHUA I'DOHJAJIbD;
7-zip CsobGoano pacnpoctpansemoe [10, GNU Lesser General Public License; Yandex
Browser CBo6omHO pacmpoctpansemoe [10

346493, PocToBckas 00-
nacth, OKTIOpbCKUil paii-
oH, 11. [lepcuanoBckui,

yi.Kpuomuisikosa, 1om Ne
27

Kabuner Ne 45 TlomemeHne Al cCaMOCTOATEIBHOW paOOTHI (AIEKTPOHHBIN YUTAIb-
HBIA 3all), YKOMIUICKTOBAHO CIICIIHATU3UPOBAHHON (y4eOHOI) MeOenblo, OCHAIICHO
KOMITBIOTEPHOI TEXHHKOH ¢ BO3MOXKHOCTBIO TOAKIIOUeHHS K cetr "MHTepHeT" U 00ec-
MEYEHO JOCTYIOM B AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEeIbHYIO CPEAY OpraHu-
3aLUH.

Windows 8.1 Jlumniensust Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot
Microsoft Volume Licensing Service Center; Office Standard 2013 Jlumensust Ne
65429549 ot 30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing Ser-
vice Center; OpenOffice CeoGoano pacnpocrpansiemoe I10, nuriensus Apache License
2.0, LGPL; Adobe acrobat reader CBo601HO pacnpocTpaHsieMoe MPONPUETAPHOE TPO-
rpammHOe obecneuerne; Z00m Tapud basoBerii CBoOomHO pacmpoctpansemoe 110,
ZoomVideoCommunications, Inc.; Skype CBoboaHO pacmpocTpaHseMoe MporpUeTap-
HOe mporpaMMHOe obOecreuenue; Yandex Browser CBoOOAHO pacmpocTpaHsiemMoe
[IOYandex Browser Co6onHo pacnpoctpansemoe [10; Jlaboparopuss MMUC «AC
«Harpyska» [orosop 8630 ot 04.10.2021 mexny ®I'BOY BO «Jonckoit 'AY» u
000 «Jlaboparopus MMUCy; JTaboparopus MMUC [lexanat oroBop Ne 773-23 ot
13.01.2023 mexay ®I'BOY BO «/louckoit TAY» 1 OO0 «Jlabopatopust MMUC»;
Jlabopatopuss MMUCInans» Jorosop Ne 2789-24 ot 16 mas 2024 r. r Mexmy
®OI'BOY BO «Jlouckoit TAY» 1 OO0 «Jlabopatopuss MMUCy»; Cuctema KOHTEHT —
¢unprpanuu SkyDNS (SkyDNS arent) Horosop Ne 2789-24 ot 16 mas 2024 r. 1. OO0
«Ckait/[HC»; Dr.Web IHorosop Ne PI'A01140022 ot «l6» SuBaps 2025 r. mexmy
®I'BOY BO «ouckoit TAY» 1 O00 «KOMITAHUA 'SHAAJIb®y; 7-zip CBoOOIHO
pacnpoctpansiemoe I10, GNU Lesser General Public License

346493, PocToBckas 00-
nacth, OKTIOpbCKUl paii-
OH, 11. [lepcuaHoBCKuUH, yiu.
Kpusonuisixosa, 1om Ne 27
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Aynuropus Nel06 ITomerienue aist XpaHeHUS! ¥ MPOGHIAKTUIECKOTO 00CITy>KHBa-
HUSL y4eOHOTO 00OpymoBaHHS. YKOMIUIEKTOBAHO CIICIIMAITM3UPOBAHHON MEOCIBIO IS
XpaHeHH 00O0PYNOBAaHUS M TEXHHYECKHMH CPEACTBAMHU JUIA €ro OOCIyXHBaHHA (pe-
(pakTOMETp, BECHI MIECKTPOHHBIE, BECHI TEXHUIECKHUE, XOJIOIMIBHHK, BBITSHKHON MIKa(,
CTOJIBI ITIsI XpPaHEHHS paCTBOPOB)

346493, PocToBckast 00-
nacTh, OKTSIOPBCKUN paii-
oH, 11. [lepcuanoBCcKkui, yiu.
Kpuponuisikosa, nom Ne 27

49




		2025-08-13T11:21:06+0300
	Ширяев Сергей Григорьевич
	Подпись документа




