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Pabouas mporpamma pazpaboTana B cooTBeTCTBUHM ¢ DenepanbHbIM TOCyAapCTBEHHBIM
00pa3oBaTesbHBIM CTaHJIAPTOM BBICIIETO OOpPa30BaHUS IO HampaBieHUIO MoAroroBku 36.05.01
«Berepunapusi», yTBEpKICHHBIM IpUKa3oM MUHHUCTpa 00pa3oBaHUsS W Hayku Poccuiickoi
®enepanuu Ne 974 ot 22 centsadpsa 2017 r.

PaGouas nmporpamma yTBepikieHa Ha 3acejaHuu Kadeapbl MaTeMaTUKU U (PU3UKU

(IIpotoxon Ne 010119-11 ot 08.06. 2021)

3aBenyrommii kadeapoi /Zﬁjﬁ (IMankwuii B.IL.)

OAIIUCH

PaGouast mporpaMMa peKOMEHJOBaHA K HCIIOJIB30BAHUIO B Yy4eOHOM Iporecce
METOJIMYECKOH  KOMHCCHEH  (akyiabTeTa BETEPUHAPHOH  MEOUIMHBI W TEXHOJIOTUH
KUBOTHOBOACTBA (mpoTokoi Nel5 ot 24.06.2021 r.).

IIpenacenaresb MeTOAUYECKOH KOMUCCUM 'ﬁm’g (IHanomuukoBa 10.B.)
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1. O01mas xapakTepuCTHKA TUCHUILINHBI

1.1. Heap aAucuMnIMHBI
Heawb uzydeHnus Kkypca GU3MKHA COCTOUT B POPMUPOBAHUY 3HAHUN, YMEHHUI ¥ HABBIKOB B
MPEACTABICHUH (U3MYECKOW TEOPUH KakKk O0OOOIICHUS HAOIIOJECHUN, MPAKTHUYECKOTO OIbITa U
IKCIIEPUMEHTA; CIIOCOOHOCTH PEIIaTh TUIIOBBIC 33/a4M MPO(ECCHOHATBHOW NEATEIHbHOCTH Ha
OCHOBE 3HAHMH  OCHOBHBIX  3aKOHOB  MaTE€MaTHYECKHUX, E€CTECTBCHHOHAyYHBIX U
o0menpodeCCHOHANBHBIX JAUCIUILINH C MPUMEHEHUEM WH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHI

1.2. 3amayu AMCHUILIHHBI

1. ®opmupoBaHue 3HAHUH TJABHBIX (DPU3MYECKHX 3aKOHOB MEXAHUKH, MOJICKYIISIPHOMN
GU3MKH M TEPMOJMHAMUKH, SJIEKTPOMAarHeTW3Ma, ONTHKH, aTOMHOW M sJepHOH (U3UKH,
JIeKAIIUX B OCHOBE BCEX OMOJIOTHYECKUX MPOIECCOB;

2. ®opMHpOBaHNE YMEHUS UCIIOJIb30BaTh (PU3NUECKUE 3aKOHBI AJIsl OBJIA/IEHUS] OCHOBAMU
TEOPUU U MPAKTUKHU OMOJIOTUYECKUX ITPOLIECCOB B )KUBBIX OPraHU3MaXx;

3. ®opMHpOBaHKME HABBIKOB 10 UCIIOJIb30BAHUIO COBPEMEHHON HAy4YHOH M3MEPUTEIIBHON
armnapaTtypbl, BBIIOJHEHHUIO IPOCTEHUINNX HKCIEPUMEHTAIBHBIX MCCICIOBAaHUN pa3JIMYHBIX
bu3nuecKux sBIECHUN ¢ IPUMEHEHUEM HH(POPMALlMOHHO-KOMMYHUKALMOHHBIX TEXHOIOIUH

1.3. IlpeameT QM CHUTIINHBI

a) OCHOBHBIC TPHHIWIBI W 3aKOHBI (U3UKH U OMOPU3UKH, MX MaTEeMaTHYECKOE
BBIpa)KEHHUE;

0) ocHOBHbIE (PM3HUECKUE SIBICHUSA, METOJbl MX HAOIIOAEHMSI M IKCHEPHUMEHTAIbHOIO
UCCIIIOBAaHMsI, METO/bl TOYHOTO H3MEpeHMs (U3NYECKUX BEIMYUH, METOAbl 00paboTKH
Pe3yJIbTaTOB 3KCIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMU (pU3MUECKUMHU ITPHUOOpaMu;

B) (hopMupoBaHHE HaBBIKOB SKCIIEPUMEHTAJIbHOM pabOThl, MPAaBUIBHOTO BbIPAKEHUS
¢busznueckux wunaed, QGOpMYIUPOBKM M pelleHus (U3MYecKuX 3ajad, OIEHKM MOopsaKa
(bu3UUeCKUX BEIHYUH;

I') IPe/ICTaBICHHUE O TPAHUIIAX IPUMEHUMOCTH (PU3UUECKUX SIBJICHUM U THIIOTES;

1) pPa3BUTHE Yy CTYAEHTOB JIOO03HATEIBHOCTHM W MHTEpeca K M3Y4YEeHHUIO0 (U3UKH,
noHUMaHHe (PUI0CcOPCKUX MPodIeM PUINKHU.

1.4. MecTo aAucuMiuvinHbl B 00pa3oBaTe/bHOI IporpaMmme
HucuumuimHa «®Pu3nka» JaeT naHopamy Hanbojiee YHUBEPCAIbHBIX METOJIOB, 3aKOHOB U
MojieIel, TEMOHCTPUPYET creln(PUKy pallMOHAIBHOIO METOJIa TO3HAHUSI OKPYXKAIOLIEro MHpa,
crnocoOCTByeT  (OPMHUPOBAHHUIO Y  CTYJCHTOB  COBPEMEHHOIO  €CTECTBEHHOHAYYHOTO
MHUPOBO33pEHUs, CIIOCOOCTBYET NalbHEWIIEMYy Pa3BUTHIO TUYHOCTH. PU3MKa Kak oOs3arerabHas
JUCLUIUIMHA BXOAUT B 00s13aTeIbHYIO YacTh yueOHoro miana b.1.0.

1.5. B3aumMocBA3b ¢ APYrHMH JHCHUILIHHAMHA
Copepxanve Kypca (U3MKH TECHO CBSI3aHO C Yy4YEOHBIMH IpPOrpaMMaMu IO
HEOPraHMYECKOW U aHAIMTUYECKON XUMHM M OPraHUYECKOU, (PU3NYECKON M KOJUIOMIHOW XUMHUU
s cnenuanbHocTH 36.05.01 «Berepunapusi»
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2. Ilnanupyembie pe3yabTaThl 00y4eHHs 10 JUCHHUILIMHE

KoMmnerennus

NuaukaTop 1ocTHKeHUs] KOMIIETEHITHH

Koxa

Conep:xanue

Koxa

Conepxanue

YK-1

Crnioco6HOCTh
OCYILIECTBISTh
TTOUCK,
KPUTHYECKUI
aHaJIN3 U CUHTE3
nHpOpMaInH,
MIPUMCHSI T
CHUCTEMHBII
MOAX O TSt
perieHus
MOCTaBIIEHHBIX
3a1a4

32

OOyuaromuiicsi JTOJDKEH 3HaTh  METOJbl U
OCHOBHBIC TPHUHIIMIBI KPUTHYECKOTO aHAU3a M
OIICHKH COBPEMEHHBIX HAy4YHBIX JIOCTHIKEHUH;
QITOPUTMBI aHAIIM3a 3aJ]1a4, BhIIEISAS UX 0a30BbIC
COCTaBJISIIONINE - (PU3HYECKHE OCHOBBI MEXAHHWKH,
MOJICKYJISIPHOH  (U3HKH W TEPMOJUHAMUKH,
3JICKTPOMArHeTu3Ma, ONTHKH, aTOMHOW M SJCPHON
(U3HMKYM, JeKANMX B OCHOBE OMOJOTHYCCKUX U
TEXHOJIOTHYECKHUX MPOIIECCOB B BETEPUHAPHH

V2

OOyuvaromuiics JOJDKEH yMEThb IOJy4daTb HOBBIE
3HaHUA, coOupaTh HW 0000IIaTh JaHHBIC TIO
aKTyaJIbHBIM HAayYHBIM TPOOJIeMaM, OTHOCSITUMCS
K mpo)eCCHOHALHONW 00JIacTH; OCYHIECTBIATh
NOWCK WH(OPMAIIMM H PEIICHUH Ha OCHOBE
JCHCTBHI, SKCIIEPUMEHTA M OMbBITA JJI PCIICHUS
IIOCTaBJICHHOW  3ajaud - HCII0JIb30BAaTh
(¢u3nyecKkre 3aKOHBI JUIS OBJAJCHHS OCHOBaMH
TEOPUH W TPAKTHKHA  OMOJOTHYECKHX U
TEXHOJOTHYECKHUX MPOIIECCOB B BETEPHUHAPUU

H2

OO6yuarommiics JTOJDKEH UMETh HaBBIKH
BBISIBJICHUS U UCCIIEIOBaHMS npobiem
npodeccroHalbHON JeSITeIbHOCTH c
NpUMEHEHWEM aHallu3a, CHHTe3a M JIPYTux
METOJIOB HHTEJUIEKTYaJIbHOMN IS TEIIbHOCTH

H3

OO6yuaromuiics JOJIKEH UMETh HaBBIKH
apryMEeHTHPOBAHHOIO (dbopMupoBaHus
COOCTBEHHBIX  CYXIEHMH M OIEHKH  C
WCII0JIb30BAHUEM CUCTEMHOI'0 OJIX01a

HA4

OO6yyarormmiics JIOJDKEH UMETh
HCIIOJIb30BAHUSA COBPEMEHHOU Hay4HOU
U3MEPUTEIIBHON arraparypsl, BBLITTOJTHEHUS
MPOCTEUIINX SKCIEPUMEHTAIBHBIX UCCIEIOBAHUI
Pa3TUYHBIX (U3NYECKUX SBJICHHUNA C TPUMEHEHHUEM
WH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJOTUH

OIIBIT
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3. O0béM IMCHUILTHHBI M BUABI pa00T

3.1. Ounas ¢gopma oOyueHus

IHoka3zarenun Cemecrpet Bcero
1 2 3
OO6mas TpyA0€MKOCTh TUCIUTUINHBIL, 3.€./9 3/108 3/108
OO0m1as KOHTaKTHas paboTa, 4 28,5 52,75
OO6mast camocrosTenbHas paboTa
79,25 79,25
(mo yueOHOMY IIaHy), 4
KonraktHass pabota TmpH MPOBEACHUU
y4eOHBIX 3aHATHMH, B T.4. (4aChl)
JIEKIUU 14 14
MIPAKTUYECKHE 3aHATH
1abopaTopHbIe pabOTHI 14 14
TPYIIIOBBIE KOHCYJIbTAIUN 0,5 0,5
CamocTtosTenbHas paboTa Mpyu MPOBEACHUU
y4€OHBIX 3aHATHUI, Y 57,25 57,25
KonrtaktHas  pabota  IpoOMEXYyTOUYHOM
aTTecTaluy o0y4Jaruuxcsl, B T.4. (4ackl)
KypcoBasi paboTa
KYpPCOBOM IPOEKT
3ayer
SK3aMeH 0,25 0,25
CamocrosTenpHas pabota npu
MIPOMEKYTOUHOM aTTeCTaIly, B T.4. (4aChl)
BBITTOJIHEHUE KYPCOBOTO IPOESKTA
BBHITIOJTHEHUE KYPCOBOW pabOTHI
MOJITOTOBKA K 3a4eTy
MOATOTOBKA K K3aMEHY 22 22
dopma MPOMEKYTOUHOM aTTecTaruu (3a4eT
(3aueT ¢ OIICHKOM), DOK3aMEH, 3alluTa JK3amMeH | JK3aMeH
KYpCOBOT'O MPOeKTa (paboThl))
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3.2. 3aounas ¢popma o0ydeHHs

IHoka3zaTenn 1 K)épc Bcero
OO0mast TpyA0EMKOCTh JUCIUILINHBL, 3.€./49 1/36 2/72 3/108
OO0m1as KoHTaKTHas padoTa, 4 2 6,75 8,75
O6mast camocrositenpHass pabora (1O 34 47.25 81,25
y4eOHOMY IIaHy), 4
KonrtaktHass pabora mpu TPOBEIACHHUH
y4eOHBIX 3aHATHMH, B T.4. (4aChI)
JICKIIUU 2 2 4
MIPAKTUYECKHE 3aHATH
1abopaTopHbIE paObOTHI 4 4
I'PYNIOBbIE KOHCYJIbTALUU 0,5 0,5
CaMOCTO}ITeHBHafI paboTa mpu MpoBeeHUU 34 205 63.5
y4eOHBIX 3aHATHUM, Y
KonrtaktHas  pabota  mpoOMEXYyTOUYHOM
aTTecTaluy o0ydJaruuxcs, B T.4. (4ackl)
KypcoBasi paboTa
KYpPCOBOM IPOEKT
3a4yeT
DK3aMEH 0,25 0,25
CamocrosTenpHas pabota npu
MIPOMEKYTOUHOM aTTeCTaIly, B T.4. (4achl)
BBITIOJTHEHNE KYPCOBOTO IIPOEKTA
BBHITIOJTHEHUE KYPCOBOW pabOTHI
MIOJITOTOBKA K 3aUeTy
MOATOTOBKA K K3aAMEHY 17,75 17,75
KonTtpons 18 18
dopma MPOMEKYTOUHOM aTTecTaruu (3a4ET
(3aueT ¢ OIIEHKOM), DOK3aMEH, 3alluTa JK3aMeH JK3aMeH

KypCOBOT'0 MpoeKTa (paboThl))
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4. Cogep:xanue TUCHUILINHBI

4.1. Conep:xaHue TUCHMILIMHBI B pa3pe3e pa3/iesioB U NOAPa3aeioB

Pazpen 1.. ®DusnuecKkye OCHOBBLI MEXAaHUKH U OMOMEXaHUKHU

[Tongpaznen 1.1. ®uznueckre OCHOBbI MEXAHUKH.

Kunemamuka u ounamuxa nocmynamenbno2o u 6pawjamenbHo20 08UINCEHUS
MamepuanbHot mouku u meépoozo mena. 3axonsvl Hotomona. Momenm cunvi. Momenm
umnynvca. Momenm unepyuu. Ypaeuenue momenmos. Ocnognoe ypasnenue OuHaMuKu
spawamenvHo2o osudicenus. Paboma, mowrocms, snepeus Mexanuueckue ceoticmea meépovix
mein. Buowvl dechopmayuu. 3axon I'yka. [lpeden npounocmu. /legpopmayus cosuea, kpyuenus u
useuba. Mexanuueckue cgoticmea duono2udeckux mxarei. Kocmuas mrxans. Mexanuueckue
CBOUCMBA KOJHCU, MbIULY, MKAHEU KPOBEHOCHBIX COCYOO08.

[Mogpazaen 1.2. MexaHuka »KUJIKOCTHA U TEMOIMHAMHUKA.

Tuopocmamuueckoe oasnernue u e2o ceoticmsa. I UOPOOUHAMUKA UOeATbHOU HCUOKOCTU.
Dopmyna Heromona. Cmayuonapnoe meuenue. Pexxcumbl 08udicenus sxcuokocmu. Ypasuenue
HepaspvleHocmu. Ypaenenue bepuynnu u creocmeus uz neeo. Cmamuueckoe u OUHAMu4eckoe
oasenue 8 NOMoKe U Memoowvl ux usmepeHnus. I uopoounamura 6sa3Kou HeUOKoCmu.
Kosgppuyuenmut esaskocmu. 3axkonwvt cemoounamuxu. 3axon Cmoxca 8 mexHonio2uu Moai0YHbIX
NPOOYKMO8 U Npu ucciedo8anuu kposu. Ilpumenenue 3aK0H08 UOPOOUHAMUKU 8 CETbCKOM
xozsiicmee. Quzuueckue 0CHO8bl 2UOPOOUHamuru. Mexanuxa cepoeuHo-cocyoucmot cucmemol.
Qu3zuueckue ceolicmea Kposu.

[Monpaznen 1.3. Konebanust u BoiHbl. buoakycruka

Mexanuueckue xonebanus. Jlunelnvii capmorudeckull ocyuniamop. Qusuveckuii
masmuux. C60000HbIe U 3amyxatowue Konrebanus. Beinyscoennvie konebanus. Pezonanc.
Pezonanc 6 buonocuueckux npoyeccax. Cnoswcernue xonrebanuti. KonebamenvHvle npoyeccol 8
buonocuueckux obvekmax. Bonnwvl 6 ynpyeux cpedax. @usuueckue ocnogvl akycmuxu. Ilpupooa
38yka. Mcmounuxu 38yka. Xapakmepucmuxu 38yka. buonoeuueckas axycmuka. Bocnpusamue
38yKa. 3axon Bébepa - @exnepa. Unghpaszsyk u yrompazeyk. Yaempaseykosas ouoaxycmuxa.
Bonnoewvie npoyeccul 6 Hcugulx opeanusmax.

Paszpnen 2. MoaekyasipHast Gu3uKa 1 TEPMOAUHAMHMKA

[Togpaszaen 2.1. OCHOBBI KJTACCUYECKON MOJIEKYIIPHO-KNHETUYECKON TEOPUH.

OcnosHoe ypasHeHue MONeKyIApHO-KUHemuyeckou meopuu 2asa. Pacnpedenenue
9Hepauu no cmeneHam c80600vl. BHympenussa snepeus udeanvHozo 2aza. Pacnpeodenenue
Moaekyn no ckopocmam. Pacnpedenenue bonvymana. buosnepeemuxa. Henenus nepenoca 6
opeanusme. Tennonposoornocmu. 3axon @ypwe. Tennoomoaua. KonsekmusHwiii meniooomeH.
Tennonepeoaua. /fughgpysusa. 3axon Quxa. Henenus nepenoca 8 6UOIOSUUECKUX CUCEMAX.
Qu3suueckue 0cHo8bl mepmope2ynayuu opeanusma. I1osepxHocmuulil C10u 8 HCUOKOCHIAX.
Kosghpuyuenm nosepxnocmmnoeo namscenus. @opmyna Jlannaca. Kanunnsaprvie sgneHus.
@opmyna bopenu — Kropena. Kanunnapnuie senenus u buonocuyeckue npoyeccwl.



Crpanumna 8 u3 33

[Moxpaznen 2.2. OCHOBBI TEPMOIMHAMUKHA OMOJIOTUIECKHIX MPOIECCOB.

Tepmoounamuueckue napamempsvl u npoyeccvl. Tennoma u paboma. Ilepsoe nauano
mepmoounamuxuy. HMzonpoyeccol. Ilpumenenue nepeo2o Hauaia mepmoouHamuxu OJis aHanu3d
usonpoyeccos. Tennroémrxocms udeanvrhoco easa. Ypasnenue Matiepa. Beeoenue 6 knaccuueckyro
u Keanmogylo meopuio menioémkocmu. Illonumponuvie npoyeccwi. Ypaenenue Ilyaccona.
Obpamumbsie u Heobpamumbsie npoyeccovl. Bmopoe nauano mepmoounamuxu. Ilpunyun oeticmsust
mennoeoti mawunsl. Lukn Kapno u meopema Kapno. Oumponus. Kueoii opeanusm kax
omkpulmas mepmoouHamuyeckas cucmema. llepgoe Hauano mepmoOUHAMUKU 8 OUONO2UU.
Ilpespawenue sHepeuu 6 OUONOSUHECKUX CUCMEMAX U IHepeemu4ecKuti OalanHc HCUBO2O
opeanuzma. Tennonpodykyus. 3a8ucumocms cCKOpOCMU MeNnLIo0moadu U 4acmomaol ObIXaHUs om
maccol Hcusomuo2o. AkKymynuposanue snepauu 6 moaekyiax AT®. Ilepenoc menna 6 dacugvix
opeanusmax. Bmopoe wnauano mepmoounamuxu 6 oOuonocuu. KIIJI mviuyvi. Cropocmo
UMeHeHUs. SHmponuu u cmayuonapuoe cocmosanue. Popmyna llpueosxrcuna.

Pa3znea 3. JjekTpr4ecTBO M MATHETU3M

[Tonpasnen 3.1. Dnekrpocrartuka.

Onexmpuueckoe none u e2o xapakmepucmuxu. Paboma no nepemewenuio 3apsaoa 6
anekmpocmamuyeckom nosae. Ilomenyuanvuviii  xapakmep 21eKmMpoOCMamuieckoco noJisl.
Tlomenyuan. Ilposoonuxku 6 snexkmpocmamuyeckom none. INeKMmpoCcmamuidecKas 3auumad.
3asemnenue 21eKmMpoOycmaHo8ok. Jusnekmpuxku 6 aaekmpuyeckom none. llonapusayus
oudiekmpukos. Jusnekmpuueckas npoHuyaemocmo. Jlusnekmpuueckue ceoucmea mKaHeu
opeanusma. nekmpoémrocmob. Konoencamopwvi. IDnexmpoémxocms KiemouHblX MemMOpaH.
DHepaus a1eKmpuyecKo2o noJs.

[Tonpaznen 3.2. IlocTOSIHHBIN 37IEKTPUUECKUNA TOK.

3axkon Oma 6 ummezpanvhou u 6 ouggepenyuanrvnou gopme. Tennosoe Oeilicmeue
aneKkmpuyecko2o moxa. [leticmeue HNOCMOAHHO2O —INEKMPUYECKO20 NONA HA  OP2AHUSM
ocugomuulx. Membpannviii nomenyuan. Ypasnenue Hepncma. Mexanuszm obpazosanus
buonomenyuanos. Dusuueckue OCHOBbI eKMpoKapouozpapuu. IIpoxoocoenue
NEKMPUYECKO20 MOKA epe3 Hcusble MKAHU.

[Mogpasznen 3.3. MarauTtHoe noze.

Maenumnoe 83aumooeticmsue npoeooOHUKo8 ¢ mokom. Maenumnoe none. 3akon Amnepa.
3axon buo — Casapa — Jlannaca. ['eomacnumnoe none u e20 6IUAHUE HA HCUBbIE OPSAHUSMBL.
Onexkmpomaenumuasn unoykyus. Camounoykyus. Huoykmuenocms. Jlelicmeue nepemenHo2o
MACHUMHO20 MO HA  OP2AHU3M  MiaeKonumawnuwjeeo. IHepausi — MACHUMHO20 — NOJA.
Dnekmpuueckuti mok 8 2asax U 8 HeUOKOCmsaAx. 3aKOH INeKMpPoauU3da.

Pa3znen 4. OnTuka u KBaHTOBas pu3nKa. JjaeMeHThI (POTOOHOJIOTHHI

[Tonpaznen 4.1. 'eomerpuueckas ontrka. BoiiHOBas onTHKa.

Ilpupooa ceema. Ceemogoovr u ux npumenenue. Ocnosbl  pomomempuu.
domomempuyeckue GerudUHbl U eOuHuYbl ux uzmepenus. Illpumenenue Gomomempuu &
acusomuogoocmee. HMumepgepenyus ceema, cnocobvi e€ HaOMOOeHUs U npuMeHeHue.
Hugparxyua ceema. Jugpaxyuonnas pewémrxa. I[onapusayus ceema. Ilonspuzosanuviii u
ecmecmeennvlll ceem. 3akonvl Manoca u bprocmepa. Bpawenue naockocmu noaapuzayuu
onmuyecku akmugHvimu sewecmeamu. /Jucnepcusi ceema. Cnekmpol u ux munslt. CnekmpanvHbwiii
ananus. Bzaumooeiicmeue ceéema c sewecmeom. Iloenowenue céema. 3axonvt byeepa u bepa.



Crpanumna 9 u3 33

buonoeuueckoe 3nauenue conneunozo ceema. Illpumenenue ynompaguonremosoco ceéema O0is
canayuu 8030YUHOU cpeobl.

[Moapaznen 4.2. TeroBoe uziyuenre. KBaHTOBBIN MEeXaHU3M U3JIYYCHUS CBETA.

Tennosoe uznyuenue. 3axon Kupxeoga. 3axon Cmeghana — borvymana. 3akon cmewjernus
Buna. Tennoeoe usnyuenue mena owcugomuvlx. Keanmoeviii mexanuzm usiyuenus ceema.
@opmyna [lhanka. Pomosghghexm. Keanmosulii mexanuzm nocnowenus ceema. Kopnycxynsapuo-
soaHogou oyanuzm. Ilonamue o homoxumuyeckux u gpomoobuonoeuveckux peaxyusax. buogusuxa
3PUMeNbHO20 OCHPULIMUL.

Pa3zpnen 5. AtomHas u siiepHast pusuka

[Tompaznen 5.1. Ilnanerapuas monens aroma. Teopus bopa.

CmpoeHue IJIEKMPOHHbLX obonovex amoma. Keammoewiti mexanusm IJIEKMPOHHbBLX
nepexo006. ObvscHeHue cheKmpaibHblX 3aKOHOMepHocmel. Jllomunecyenyus u eé npumeneHue
6 gemepunapuu. Bonnosvie ceoticmesa snexkmponos. Bonnosas ghynxyus.

IMompazmen 5.2. OnTuueckue KBAaHTOBbIE TIeHEpaToOpbl. Buabl paguoakTUBHOIO
U3JTy4EHHS U €ro MPOHUKAoIas ciocoOHOCTh. CTpOEHHE aTOMHOTIO siJipa.

Onmuueckue KeAaHmoevle ceHepamopubl. prweHeHue nasepoe. Penmeenosckoe
uznyuenue. Iloenowenue penmeeHO8CKO20 U3NYYeHUs GeuwjecmeoM. Buovl paduoaxmuenozo
U3IYyYeHus u e20 MNnpoHuKaruwasi cnocobrocmob. Memoowi pecucmpayuu paduoaxmuer:oeo
uznyuenus. Cmpoenue amomnozo sopa. fHoepnvie cunvl. Mzomonsr u uzobapwi. Ilpumenenue
paduoakmueﬂblx uzomonoes 6 eemepuHapHOﬁ Medub;uﬁe. qy6€m6um€ﬂbH06‘7’l’Zb IHCUBBIX
OP2AHU3ZMO8 K INEeKMPOMASHUMHBIM NOJIAM PA3IUYHOU yacmomul. JlemanvHuvle 003bi.
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4.2. PacnipesesieHe KOHTAKTHOM M CAMOCTOATEIbHOM padoThl NPU MOAT0TOBKE
K 3aHATHAM 110 OApa3AeaaM

4.2.1. Ounas popma 0OyueHus

KonrakTtHas pabota

Pasnensl, noxpa3aesibl IMCUUILIMHBI CP
JIEKIUU ‘ J3 ‘ I13
Paznen 1
Pu3uyecKHe 0CHOBbI MEXaHUKH M O0HOMEXaHUKH

[Toapaznen 1.1. dusznueckue OCHOBBI MEXaHUKU 1 1 5
[Toapaznen 1.2. MexaHuKa )UJIKOCTH U TeMOIUHAMHUKA 2 2 5
[Tonpaznen 1.3. Konebanust u BonHbl. bnoakyctuka 1 1 5

Paznen 2

MoaexkyasipHasi (M3MKa ¥ TEPMOAUHAMHUKA

[Tonpaznen 2.1. OCHOBBI KJIaCCUYECKONW MOJIEKYIISIPHO- 1 1 5
KMHETUYECKOU TeOpuun
[Tonpaznen 2.2. OCHOBBI TEPMOJUHAMUKN OMOJIOTMUECKUX 2 9 5
MIPOLIECCOB

Pa3nen 3

DJIEeKTPUYECTBO U MATHETU3M

[Toapaznaen 3.1. DnekrpocTaTuka 1 1 5}
[Tonpaznen 3.2. IToCTOSHHBIN 3JIEKTPUUECKUN TOK 1 1 5
[Toapaznen 3.3. MarauTHoe 110J1€ 1 1 9

Pa3nen 4

OnTuka u kBaHTOBasA Gu3uKa. JiieMeHThbI GOoTOOMO0JI0THHI

[Toapaznen 4.1. 'eomerpudeckas ontuka. BomnoBas ontuka 1 1 5
[Tonpaznen 4.2. Tennosoe uznydenue. KBaHTOBBINM MeXaHU3M 1 1 5
U3ITyYEHUs CBETa

Pa3zpnen 5

AToMHas 1 siiepHast Gusnka

[Tonpaznen 5.1. Ilnanerapuas monens aroma. Teopust bopa 1 1 10
IToapasnen 5.2. OnTuyeckne KBaHTOBbIE FeHEepaTOpbl. Busl
paZoaKTUBHOTO U3JIY4YEHMSI U €r0 IPOHUKAOIIAs 1 1 15,25
crocoOHOCTh. CTPOCHHE aTOMHOTO sIpa
Bceero 14 14 79,25
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4.2.2. 3aouynas popma o0ydeHus

KonraktHas pabota
Paznenbl, noapaznensl JUCIUIUIAHBI CP
JIEKLIAU ‘ JI3 | 113
Pa3zgen 1
Ddu3nyecKkue 0CHOBbI MEXAHNUKHU H OMOMEXaHUKH

[Toapaznen 1.1. duznueckrue OCHOBBI MEXaHUKH 1 10
[Toapaznen 1.2. MexaHuka *UJKOCTH U TEMOMHAMUKA 1 10
[Moapaznen 1.3. Konebanus u Boiubl. buoakyctuka 10

Pa3zgen 2

MouJiekyJsipHas pu3nKa U TEPMOINHAMUKA

[Toapaznen 2.1. OCHOBBI KJIaCCUYECKON MOJIEKYISIPHO- 1
KMHETUYECKOU TEOPUH
[Tonpazaen 2.2. OCHOBBI TEPMOJUHAMUKN OMOTOTHUECKHUX 1 10
MIPOIIECCOB

Pa3zgen 3

JIeKTPUYECTBO M MATHETH3M

[Tonpaznen 3.1. DnekrpocraTuka 1
[Tonpaznen 3.2. IIocTOSIHHBIN 3JIEKTPUUECKUM TOK 10
[Toapaznen 3.3. MarauTHOE 10J1E 1 10

Pa3pnen 4

OnTuka u kBaHTOBasA Gu3uka. JiieMeHThbl GOoTOOMO0JI0THHI

[Tonpaznen 4.1. I'eomerpuueckas ontuka. BoiHoBas ontuka 1
[Toapaznen 4.2. TeroBoe uznydenre. KBaHTOBBIN MeXaHU3M 1
W3JIy4EeHHs] CBETA

Paszpnen 5

ATOMHAs ¥ sAepHas pu3nKa

[Tonpaznen 5.1. [lnanerapuas monens aroma. Teopust bopa 10

[Tonpaznen 5.2. OnTUueckne KBAaHTOBbIE FeHEpaTOphl. Brbl
PaaOaKTUBHOIO U3IYyYEHUS U €ro IPOHMUKAOIIAs 11,25
cnoco0HocTh. CTpOEHHE aTOMHOTO s1pa

Bceero 4 4 81,25
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4.3. IlepeyeHb TeM H YUeOHO-METOAMYECKOT0 00ecrevyeHusl 1JIsl CAMOCTOATEILHO padoThI

00y4aonmuxcs
Y4ebHO-MeToaMuecKoe obecneueHune O0BéMm, 1
No Tema caMOCTOATETBHOM dopma
/T paboTsI No 00yueHus
Hctounuk
crpanuy | Ou- | 3aou-
Has Hast
dusznyeckre 0CHOBBI
1 9-28 5 10
MEXaHHUKH
MexaHHKa )XUIKOCTH U
2 A 47-51 5 10
reMoauHaMHUKa
Konebanus 1 BOJIHEL.
3 34-43 5 10
buoakycruka o
Oprasu3zanus caMOoCTOSTEIbHOMI
OCHOBBI KI1aCCHYECKON paboTHI IO AMCLIUTUIHHE
4 MOJIEKYJIIPHO-KHUHETUYECKON | OCYHIECTBIISETCS B COOTBETCTBUM C 57-58 5
TEOpHH METOAMYCCKIMH YKa3aHUIMH -
) Kypc ¢usuku: yaebHOE mocodune
5 5 CHOBBI TCPMOAMHAMUKH JUUISL CTYJCHTOB BBICIINX YIEOHBIX 60-70 5 10
MOJIOTHYECKUX MPOLECCOB | .. 0 CICHH, 0GYYAFOMIHXCS TI0
6 IMocTossHHBIN QJICKTPUIECKUHN | TexHUUECKUM HaIpaBJICHUSIM 107-120 5 10
TOK IMOATOTOBKH U CIIENHUAIBLHOCTSM /
A. H. Jlapuonos u ap.] ;
7 MarmuTHOE ToJIe [ PHOHOB 1 p.] . | 141-160 | 5 10
Boponexckuit rocy1apcTBEHHBIH
Teomerpuueckas ontrka. | TPApHbli YHHBEPCUTET .—
8 P Bopownex: Boponexckuit 163-182 5
BomnHoBas onTHKa P - BOPOHC 5
TOCY/IapCTBEHHBIH arpapHbIil
Temnosoe n3nyuenue. yHupepcuteT, 2016.— 203 c.: ui.
9 KBaHTOBBIH MEXaHU3M — JlomyIieHo Hay4HO- 184-186 5
H3JTy4CHHUA CBCTA MetoandeckuM COBETOM 10
¢m3uke MuHHCTEPCTBA
IltanerapHas MojeNb aToMa. | 00pa3oBaHus U Hayku Poccuiickoi
10 P 9 p o 187-190 | 19 10
Teopus bopa Denepanuu
http://catalog.vsau.ru/elib/books/b
OnTHyecKkre KBaHTOBEIE 131301.pdf>.
reHepaTopsl. Buapl
aIMOAKTUBHOI'O U3JIyUYEHUS
11 | P4 i 196-200 | 15,25 | 11,25
U €r0 MPOHHUKAKOIIAS
cnocoOHOCTh. CTpoeHue
ATOMHOTO siJIpa
Bcero 79,25 | 81,25



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
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5. (I)OHII OLHCHOYHBIX CPEACTB 1JIA NMPOBCACHUA l'[pOMe)KyTO‘IHOﬁ arTrecralmm U
TEKYIIET0 KOHTPOJIsA

5.1. OTansl (popMHPOBAHUS KOMIIETEHIUI

IMoapa3aen MUCHUNIUHBI Komnerenmus Hupuxarop nocTukenus
KOMIIETEeHIIMH
1.1. ®usnyeckne OCHOBEI 32
MEXaHUKH VYK-1 v?2
H1
1.2. MexaHuKa >KUJIKOCTH H 32
reMoJuHaMHUKa YK-1 y2
H4
1.3. Konebanus v BOJIHEL 32
buoakycrtuka VK-1 V2
H5
2.1. OCcHOBBI KJIACCUYECKOU 32
MOJIEKYJISIPHO-KUHETUUECKON VK-1
TEOpUU y2
2.2. OCHOBBI TEPMOJAMHAMUKHI 32
VK-1 V2
OMOJIOTMYECKHUX MPOIECCOB o1
3.1. DnekTpocraruka VK-1 32
H4
32
3.2. [loCTOSIHHBIN 7EKTPUUECKUN TOK YK-1 Y2
H5
32
3.3. MaruuTHoOe 1oJjIe VK-1 V2
H1
4.1. TeomeTpuueckas ONTHKA. 32
VK-1 Vi
BomroBas onrtuka
H4
4.2. Tennosoe nznyuyenue. KBaHTOBbII 32
YK-1
MEXaHMU3M M3JIYy4EeHUs CBETa Y2
5.1. IlnanerapHas MOZeIb aTOMa. VK-1 32
Teopus bopa
5.2. OnTH4ecKrue KBaHTOBBIC
reHepaTopbl. BUJIBI paJIHOaKTUBHOTO
U3JIyYEHUS U €T0 NPOHUKAIOIIAs YK-1 32
criocoOHOCTh. CTpOeHHE aTOMHOTO
saqpa
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5.2. Illkanbl ¥ KPUTEPUH OLICHUBAHMSA JOCTHKEHUSI KOMIIEeTeHIIHI

5.2.1. lllkajapl OeHUBAHMSA JOCTHKEHUS KOMIIETEeH NI

Bun onenku OneHku

HEYyJIOBJIET- | YIOBJIETBO-

AKaI[CMI/I‘lCCKaH OII€HKa I10 4-x OaIILHOM IIKAaJIe XOopouro OTJIMYHO

BOPHUTEIBHO | PHUTEIHHO

5.2.2. Kputepuu oueHUBaAHMS JOCTUKEHUS KOMIETEHIUH

Kpurepun onieHkr Ha SK3amMeHe

Onenka, ypoBeHb
JOCTHKEHUS
KOMIIETEHITUN

OnucaHue KpuTepueB

OTIN4YHO, BEICOKHI

CryneHT 1moKasaJl TMOMHBIE W TINIyOOKME 3HAaHUS HPOTrPaMMHOIO
MaTepuaina, JOTMYHO M apryMEHTHPOBAHO OTBETHJI Ha BCE BOIPOCHI
9K3aMEHAlIMOHHOTO OWjieTa, a TaKkkKe Ha JIOTMOJIHUTEIBHBIE BOMPOCHI,
CHOCOOEH CaMOCTOSITEIBHO PELIaTh CIIOKHBIE 3a/1a41 TUCIHATUINHBI

Xopouo, MPOJABUHYTHIN

CryneHT TBep0 3HAET MPOTPAMMHBIN MaTepuall, TpaMOTHO €ro U3jIaraer,
HE JIOIYCKAaeT CYMECTBEHHBIX HETOYHOCTEH B OTBETE, JOCTATOYHO ITOJTHO
OTBETHJI Ha BOIPOCH 3K3aMEHAIIMOHHOTO OWIeTa M JOMOTHUTEIILHEBIE
BOIIPOCHI, CIIOCOOCH CaMOCTOSITEJILHO pElIaTh CTaHAAPTHBIC 3aJla4yd
JHACIUATUIMHBI

Y 10BIETBOPUTENBHO,
MOPOTOBBIN

CryneHr nokasajl 3HaHME TOJBKO OCHOB IPOrpaMMHOIO MaTepuaia,
YCBOMJI €ro IMOBEPXHOCTHO, HO HE JOMyCKan TpyObIX OIMOOK WIH
HETOYHOCTEH, TpeOyeT HaBOISIIMX BOMPOCOB Ul NIPABUIBHOTO OTBETA,
HE OTBETWJ Ha JIONOJHWUTENIbHBIE BOIPOCHI, croco0eH pemarb
CTaHJapTHBIE 3a/1a4M JUCIUILIINHBI C TOMOIIBIO TpenoaBaTens

HeynosnerBopurensHo,
KOMIIETEHIIUSA HE OCBOEHA

CryneHT He 3HaeT OCHOB MPOTPaAaMMHOI0 MaTepHualia, JIOIMycKaeT Tpyobie
ommOKM B OTBETE, HE CIHOCOOCH pelaTh CTaHAApTHBIC 3aJadu
JTUCITUTUIMHBI Ja)Ke ¢ TIOMOIIBI0 TIPETI01aBaTes
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Kputepun olieHKH TECTOB

Ornenka, ypoBeHb
JOCTHKEHHUS
KOMITETEHITN I

Orncanne KpuTepue

OTIMYHO, BEICOKHH

Copep:kanne IpaBUIHLHBIX OTBETOB B TecTe He MeHee 90%

Xopor11o, MpoJABUHYTHIH

Copep:xaHne IpaBUIBHBIX OTBETOB B TeCTe HE MeHee 75%

VY 10BIIETBOPUTEIBHO,
MOPOTOBBIN

Copep:xaHne IpaBUIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosinersopureinsHo,
KOMIIETEHIIMSI HE OCBOECHA

ConeprxaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%

KpI/ITepI/II/I OLICHKH YCTHOT'O OIIpOoCa

OueHka, ypOBEHb
JOCTHKECHHUS
KOMITIETEHITUMN

OnucaHue KpuTepueB

3a4TeHO, BEICOKHH

CTyIeHT JeMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepHala, YeTKO BhIpaKkaeT
CBOIO TOYy 3pEHHS IO paccMaTpUBAaCMOMY BOIIPOCY, IPHBOAS
COOTBETCTBYIOIINE MIPUMEPEI

3a4TeHo, IPOABUHYTHIN

CTyneHT AeMOHCTPUpPYET YBEPEHHOE 3HaHHE MaTepuaja, HO JOIMyCKaeT
OTJIETBHBIC TIOTPEITHOCTH B OTBETE

3auTeHo, TOPOTOBBIi

CTyIeHT IeMOHCTPUPYET CYIIECTBEHHBIE MPOOETBl B 3HAHUAX MaTepHaa,
JOIYCKAeT OIMOKH B OTBETAX

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CTyneHT JAEeMOHCTpUpPYEeT HE3HaHWE MarTepuana, JIOIyCKaeT TIpyOble
omKOKU B OTBETaX

Kputepun olleHKH penieHus 3a1a4y

OrneHka, ypoBeHb
JIOCTHIKEHHUS
KOMITETCHITNH

Onucanne KpUTepUeB

3auTeHo, BEICOKHI

CTy,Z[CHT YBEPCHHO 3HACT MCTOAUKY U AJITOPpHUTM PCHICHUA 3aJladM, HC
A0IyCKacT OIIMOOK IIpU €€ BBINIOJIHCHHUH.

3auTeHo, IPOABUHYTHII

CTygeHT B LEJIOM 3HA€T METOAUKY M QJITOPUTM PEIICHUs 3a7aud, He
JIOIYCKAET rPyObIX OIIMOOK IPH €€ BIMOJIHEHUH.

3auTeHO, TOPOTOBBIi

CTYJICHT B I[CJIOM 3HACT METOJUKY H aJITOPUTM PCIICHUA 3aJaydu,
JA0IMyCKacT OIIMOOK IIpu €€ BLIIIOJIHCHUH, HO CIoco0eH HUCIIPABUTDh UX IIPU
oMoy npenoaaBaTeJIs.

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CTYJIGHT HE 3HACT MCTOAUKY U aJIrTOPUTM PEHICHUA 3aJiadyH, JOIYCKacT
rpyObie OMMOKY TPH €€ BHIIOJHEHUH, HE CIIOCOOEH HWCIPABHUTh WX IPH
TTOMOIIIH MTPETIOIaBaTerIsl.
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5.3. MartepuaJibl 1Jisl OHEHKH JOCTUKEHUs] KOMIIeTeHIIUI

5.3.1. OneHo4HbIe MATEPHAJIBI IPOMEKYTOUYHOM aTTeCTALMHI

5.3.1.1. Bonpocsl Kk 3K3aMeHy

Ne Coaepixanue Kommne- NAK
TeHIHs

1 IM'maponnnamuka uaeaabHOM KUJIKOCTH. Y paBHEHHUE VK-1 H1
HEPa3pbIBHOCTH MOTOKA. Y paBHEHUE bepHyuin.
Bszkoctb. 3akon HeroTona m1s Bsizkoctu. Koaddunment

2 YK-1 V2
BA3KOCTH. 3aKkoH CTOKca.

3 HproTOHOBCKME M HEHBIOTOHOBCKUE KMIKOCTH. JlaMuHapHoe U VK-1 14
TypOyJieHTHOE TeueHue xuakoctu. Yucno PeliHonbca.
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOMN Teopuu

4 | (MKT). Onsrtsl, noareepxkaatomrie MKT. OcHoBHOE ypaBHEHUE YK-1 32
MKT.
[ToBepxHOCTHBII croii B xuakocTax. Koadduuuent

S | moBepXHOCTHOrO HaTsLKeHUs. CBOOOHAS SHEPIUs YK-1 y2
ITOBEPXHOCTHOT'O CJI0SI )KUJIKOCTH.

6 JloTnoJIHUTENBHOE AABJIEHUE 10 HICKPUBIIEHHOM MOBEPXHOCTHIO VK-1 s
x)ujakoctu. Popmyna Jlammaca.

7 CmaunBanue 1 HecMaunBaHue. KanuiisipHele siBeHuUs. VK-1 1
®opmyna bopennu-)KropeHa.

8 [TepBoe Hauano Tepmoaunamuku. M3ompomeccsl. Pabora VK-1 392
UJEAIBHOTO Ia3a IIpH U30IIpoLIeccax.
AnunabaTHsii porecc. YpaBaenue [lyaccona. MosnspHbie

9 | TeMI0EMKOCTH IpH MOCTOSHHBIX JaBJIEHUHN U 00bEME. YK-1 32
YpaBaenue Maiiepa.

10 Onexrpuueckue 3apsaabl. 3akoH KynoHa. DnekTpudeckoe mnode. VK-1 v 2
HanpskeHHOCTD 371€KTpUYECKOro MOJIsl.
[IpencraBienust 0 CBOMCTBAX MPOCTPAHCTBA U BPEMEHH,

11 | flexarue B OCHOBe KJlaccuieckoi mexanuku. I[locrynarensHoe VK-1 392
JBUKEHHME TBEPAOTO Tela. paguyc-BekTop. CKopocTh U
YCKOpEHHUE.
JluHamuka MaTepualbHON TOUYKHU U MOCTYMATEIBHOTO JBUKECHHUS

12 TBEPAOrO TeJa. 3aKOH UHEPLIUU U UHEPLUAJIBHBIE CUCTEMBI VK-1 392
oTcyéTa. 3aKOHBI IMHAMUKH MaT€pPHaAIbHOM TOUYKHU U CUCTEMBI
MaTepUaIbHBIX TOYEK.

13 Bremnve u BHyTpeHHMe cuiibl. L{eHTp Macc MexaHn4ecKou VK-1 32
CHUCTEMBI M 3aKOH €T0 JIBUKEHUSI.

14 3aKOH COXpaHEHUS UMITYJIbCA U €0 CBSA3b C OJTHOPOJAHOCTHIO VK-1 v 2
ITPOCTPAHCTBA.

15 | Heynpyruii ynap. ®yHaameHTanbHble B3aUMOJICHCTBUS U CUJIBL. YK-1 32
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5.3.1.2. 3agauu K IK3aMeHy

Conepxanue

Kommne-
TEeHIUSA

UK

3anumuTe pemeHrue ypaBHEHUS TAPMOHHUYECKOTO KOJIeOaHUs C
aMIUIUTYI0l A=5 cm, ecnu 3a BpeMs t=] muwn coBepiaercs
N=150 xonebanuii, a HauanbHas ¢a3a KoueOaHul po=7r/4.

VK-1

H1

MarepuanbHas TOYKA Maccoit m=20 2 COBepIIaeT
rapMOHHYECKHE KoyieOaHusi ¢ aMrutynod A=5 cm. Ilepuon
konebanuit 7=10 c¢. Onpeaenure 3HAYCHUE CKOPOCTH U
YCKOPEHHUSI MaTEPHAIbHOW TOUYKHM B MOMEHT BPEMEHHU, KOTOPOMY
COOTBETCTBYET (aza p=60°.

VK-1

V2

Mastauk COBEpIIAET 3aTyXarolue KoJIeOaHuUs c
norapudmudeckuM  IekpemeHToM 0=0,01. Kakoe  umcio
KOJIeOaHUM JTOJDKEH COBEPIIUTh MAasTHUK, YTOOBI €r0 aMILTUTYAa
yYMEHbIINJIAch B TPH paza?

YK-1

v2

Omnpenenute pe30HAHCHYIO YaCTOTY V, KOJeOaTeIbHON CUCTEMBI,
ecau  coOCTBeHHass  yacTtota  KoieOanwmit vo=300 [y, a
JorapuMUYECKUH IEKPEMEHT 3aTyxanus 0=0,2.

YK-1

HA4

[MpyxuHHBId ~ MasTHUK kEcTkocThio K=10 H/mc  rpy3om
Maccoii m=1(002 coBepiliaeT BbIHYX/ICHHbIE KOJIeOaHUS B BSI3KOM
cpene ¢ KOIPQPUIMEHTOM  COMPOTHUBICHHS [=2-] 072 ke/e.
Onpenenutre  Ko3QQUUUEHT 3aTyXaHus f U  PE30HAHCHYIO
aMIUTUTYRy A,, €CIN aMIUIUTYyJHOe 3HA4YCHHE BBIHYKIAIOLIEH
cibl Frax=10 mH.

YK-1

V2

3aBUCHUMOCTB IPOHACHHOTO TEJIOM ITyTH S OT

BpeMeHH t 3a1a€Tcsl ypaBHEHHEM: S:A-t+B~t2+C~t3, rae A=2 m/c,
B=-4 m/c?, C=8 m/c®. Haiiru: a) 3aBucuMocTs ckopoctr O(t) i
yckopenus a(t) oT BpeMeHwu; 0) pacctosiHue S, MPOHICHHOE
Tenom 3a Bpems t1=0,5 ¢ mocie Havana ABUKEHUS, B)

CKOpPOCTh V1 M YCKOpEHHe a; Tena yepe3 Bpems t11=0,5 ¢ moce
Hayajia JBHKECHUS.

YK-1

V2

Onpenenure CpenHIO KBAJIPAaTUYHYI) CKOPOCTH Uy MOJIEKYIT

WJICAJTBHOTO ra3a, IIIOTHOCTh KOTOPOTO MpH AaBieHun p=35 klla
3

cocraBisieT p=0,3 ke/m".

YK-1

H1

Omnpenenure yJIeJbHbIE TEIUIOEMKOCTH Cy U Cp CMECH
YIJIEKUCIIOTO T'a3a Maccol M1=3 2 1 a30Ta Maccol My=4 2.

OIlK-1

V2

Kucnopon maccoit m=32 2 HaXOIUTCS B 3aKPBITOM COCYJIE€ MO
nasinenueM p=0,1 MIllanpu Ttemneparype 7=290 K. Ilocne
HarpeBaHus JaBJIEHWE B COCyJe TMOBbICHIOCH B 4 pasa.
Omnpenenute KOJINYECTBO TEIIOTHI Q, COOOIIEHHOM Tra3y.

YK-1

HS

10

[Ipy HOpMaIBHBIX YCIOBUSIX CpEmHSS JUTMHA CBOOOJHOTO
npobera aTOMOB remust A=1,85-10" m. Onpenenure
koaddunuent nuddyszuu D renus.

YK-1

H1

11

Kakoe KoIMuecTBO TEILIOTHI BBIACIIMUTCA B PC3UCTOPC C
conpotuBiienneM R=1/5 Om3a TpeThl0 CEKyHAy TIOCIe
IIOAKIIIOYCHUA MCTOYHHKA 3I[C, C€CJIn CHJIa TOKa YBCIUYNBACTCA
B TEUEHHE BpeMeHHu At=8 c¢cmno  JUHEHMHOMY  3aKOHY
ot 1,=0 mo 1,=16 A.

VYK-1

HA4
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12

Ornpenenure KOJUYECTBO TEIUIOTHI, KOTOPOE BBIIECTUTCA B
pesuctope ¢ compotuBieHrneM R=20 Om mociie OTKIIOYCHHS
WCTOYHHMKA, €CITM CUJla TOKAa MpPU HSTOM YMEHBIIAETCA IO
3aKOHY: I=Io~e'5t , e lg=12 4; 6=900 ct

VK-1

HbS5

13

Ornpenenure IUIOTHOCTh TOKa, eciu 3a BpeMs At=0,5 c uepes

MPOBOJHUK C  IUIOMIAJBI0  IOMEPEYHOTO  cedyeHus S=3,2
2 19

mm” iporioN=35-10"" 351eKTpOHOB.

VK-1

H1

14

Jlea wucrounmka ¢ DJCE=5BuE»,=3Bwu BHyrpeHHUMH
CONMPOTUBICHUAMHU 1=F=2  OMm NOJKIIIOUYEHbl  MapajIeIbHO
pesuctopy ¢ conporuBieHueM R=1 Om. Onpenenute CUily ToKa
B PE3UCTOPE.

YK-1

HA4

15

JIBa JUIMHHBIX TapaJICIBHBIX MPOBOJA HAXOATCS B BO3IYXE HA
pacctostHuu =5 cm apyr ot apyra. [lo mpoBogHUKamM TEKyT
Toku cuioi 11=1,=5 A B TPOTHBOMOJOXHBIX HaIPaBJICHUSAX.
Ompenenure  MHAYKIMIO  MAarHUTHOTO  TOJIA B TOYKE,
HaxOJSIICHCs] Ha PACCTOSIHUU I1=4 cM OT OJHOTO H =3 cM OT
JPYTroro mpoBoja.

YK-1

H5

5.3.1.3. Bonpochl K 3a4eTy ¢ OLeHKO
He npenycmotpen

5.3.1.4. Bonipocsl k 3a4eTy
He npenycmotpen

5.3.1.5. [lepeyeHb TeM KypCcOBBIX MPOEKTOB (PadoT)

He npengycMmorpensl

5.3.1.6. Bonpocsl k 3a1uTe KypcoBOro npoexkta (padorsi)

He npenycmotpen
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5.3.2. OneHO4YHBIC MATEPHAJIBI TEKYLIEr0 KOHTPOJIS

5.3.2.1. Bonpochbl TeCTOB

Conep:xkanue

Komme-
TEeHLUA

WK

Kakoe nmuddepennmansnoe ypaBHEHUE OMTUCHIBAET
BBIHY)K/ICHHBIC TApMOHHYECKUE KoJieOaHus?

X

1. ((jj?+a)02-X=0

d’x dx
+2B - —+wix=0
dr’ P dt "’

2
F,
3. fif+2,6"%+a)§x:—°-cosa)gt
t m

YK-1

32

Ha pucynke noka3sanst A
PE30HAHCHBIE KPUBBIE TPEX
KOJIeOATEILHBIX CUCTEM.

Kakas cucrema obnagaer
HanOOJIBIIUM : b
KodhduureHTOM 3atyXanusa?

w w 9

pesl pes < pes 3

1. IlepBas.

2. Bropas.

3. Tpetbs.

4. Koo durment
3aTyXaHUsl OJJMHAKOB BO BCEX
TpEX CUCTEMAX.

YK-1

V2

Pe3oHaHCcHaAs MUKIMYECKas YacToTa OIPCACIIACTCA (bopMynoﬁ:

3. w, =\t -2/

YK-1

32

[Tap u monas cepa, nmeromre OAMHAKOBBIE MAaCChI U PAJNYCHI,
CKaTBIBAIOTCS 1O HAKJIOHHOM IIOCKOCTH 0€3 MPOCKATb3bIBAHHUSI C
OJTHOH U TOM 7K€ BBEICOTEL. Y OCHOBAaHMS HAKJIIOHHOM IIOCKOCTH:

1. CxkopocTu Ten OJMHAKOBHI.

2. CkopocTh mapa 0obIe.

3. CkopocTth mono# cdepsl Ooblie.

4. OTBeT HEeOAHO3HAUEH.

YK-1

H1
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Hcnonw3ys TeopeMy
[lIreitnepa, omnpenenure, BO
CKOJIBKO  pa3  YBEJIHUYUTCH "
MOMEHT  WHEpLUUH  KOJbIla g
pamuycom R, ecim  ock
BpallleHUs  TEPeHEeCTH U3
[EHTpa KOJIbIla Ha €ro Kpaii.

1. B4 paza.

2. B2 pa3a.

3. B 1,5 pa3za.

4. B3 paza.

OIIK-1

H4

6 1. M=0,5Hwm.
2. M=0,25 Hwm.
3. M=2 Hwm.

4, M=4 Hm.

Ko1eco BpalaeTcs ¢ yIIOBbIM yCKOPeHHeM =2 pad/c’. MoMeHT
2 .
uHepuu Kojeca J=1 ke'm”. MOMEHT yCKOPSIOIICH CHIIBI PaBEH:

OIIK-1

v2

Kaxkue mpoueccebl
n300paKeHbI Ha &
puc.a, 0. ¥

1. Puc.a -
n300apHBId, pUC.0 -
WU30XOpHBI.

2. Puc.a - J

K
s ’

» *
»* 70"

™.

Vi Vv Py
Vs / P
4 / S /
»’ " ’

>
r.d

7 W30XOPHBIH, pUC.0 - 0 T 0 T

M300apHbIH.

3. Puc.a -
U30TEPMUIECKHIA,
puc.0 - n300apHBIH.

4. Puc.a
W30XOPHEIH, pHC.0 -
HM30TEPMUYECKHI.

a) 0)

OIIK-1

32

TeMnepaTypa ra3a paBHa T. CpenH;{;{ KHHCTHUYCCKAd SHCPIru-d
IMOCTYIATCIbHOI'0 ABMIKCHUSA OJIHOﬁ MOJICKYJIbI I'a3a paBHA:
3
1. —KT
2

2. §KT
2

3. EvKT.
2

OIIK-1

32
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B kaxoMm 13 nepedncaeHHbIX MPOIECCOB TEMIOEMKOCTD
MaKcuMaibHa?

1. B uzoxopHom mporecce.

2. B u3o0apHoMm mporecce.

3. B anmabatHoM mporiecce.

4. B u30TepMHUECKOM IIPOLECCE.

YK-1

Hb5

10

Ompeznenute  aOCONIOTHYHO — BIQKHOCTH  BO3AyXa  IpH
temmeparype +18°C, ecim ero Touka pocel pasma +8°C.
[110THOCTH HACHIIIEHHOTO mapa Tpy Temmneparype +18°C pasna
15,4:10° ke/n®, a nipn +8°C — pasma 8,3-10°° e/,

1. 7,]-10'3 xe/m.

2. 23,7-107° ke/nd’.

3. 15,4-10'3 xe/m®.

4. 83107 ke/ni®,

YK-1

V2

11

Kamumsp, CcMa4uBaceMBbIN JKUJIKOCTBIO,
0003HaYeH HOMEPOM:

Ne 1.
Ne 2.
Ne 3.
Nel m Ne3.

b

YK-1

V2

12

B YeThIPEX OJTMHAKOBBIX
KallWIIsipax HaXOAWUTCS BOAA NpHU I 2 3
temneparypax 5°C; 20°C; 40°C u
60°C. B  kakom  Kanmwuisipe
Temneparypa Boabl paBHa 20°C? A
1. B nepsom. - -
2. Bo BTOpOM. - .
3. B tpernem.
4. B uyerBépToM.

TP
) ;.’UDK

7
y .0

) ',l’)
|

YK-1

H1

13

Jnst  kakoro W3 TMEPEYHUCICHHBIX  Ta30B  OTHOIICHHE
TeoéMKocTen cp/cy=1,4?

1. Jlnsa renwst.

2. Jlns HeoHa.

3. Jlma CO..

4. Jlns a3ora.

YK-1

H4

14

WneanpHblil ra3 nepexoauT u3
cocrosians 1 B cocTosaue 2. B
KaKoM rporiecce ras
coBepIaet 0oJbIIyio padory?
Ecnu nporiecc ua€t Baosib

1. Pabora oguHaKoBa.

2. Bnone Bepxneit
KpHUBOI.

3. Bnoms cpenneit
KpPHUBOM.

4. Bnoab HWKHEH
KpHUBOM.

YK-1

32
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Usmensiercs i temneparypa razaB - P
npoliecce mepexoa U3 COCTOSHUS 1

B cocTosiHue 22 5 /_\ {

15 VK-1 HbS
1. Ilonwmxaercs.
2. lloBbmaercs.
3. He uzmensercs. 0
\Y
5.3.2.2. Bonipochl 1Jisl YCTHOTO ONpoca
Ne Copaepxanue Kowmme- UK
TeHIUsl
1 Hatp ONpE/IENICHNUE 1 3aMHCcaTh (boleyJIy panuyc-BeKTopa, VK-1 39
JUHEHHON CKOPOCTH MaTepUaIbHOM TOUYKH.
2 JlaTb onpenenenue U yka3aTb HallpaBJeHUE TaHICHLHAIIBHO, VK-1 v 2
HOPMAJILHO U TOJIHOTO YCKOPEHUS MaTePHATbHON TOUKH.
3 3anucatb (HopMyIIbl, yKa3aTh HAlpaB/IeHHE 1 aTh VK-1 v 2
OIpeJIeJIEHUE YIIIOBOM CKOPOCTH U YIIIOBOTO YCKOPEHHSI.
4 ChopmynupoBaTh MEXaHUYECKUN TPUHIIMIT OTHOCUTEIILHOCTH VK-1 1
I"amunest. ChopmynupoBaTh 3aKOHBI TUHAMUKH.
5 YTo Ha3pIBAETCS MOMEHTOM MMITYJIbCa, MOMEHTOM CHJIbI? VK-1 14
Ykazarb UX HaIpaBJICHHUE OTHOCUTEIHHO TOUKH (TIOJTI0CA).
5 BeiBecTH OCHOBHOE ypaBHEHHE JUHAMUKU BPAIATEIbHOTO VK-1 v
JBWKeHUs. V310KUTh (pU3HUECKHii CMBICTT MOMEHTA HHEPIINH.
7 3anucarb ypaBHEHUE MOMEHTOB YK-1 32
5 Cdopmynmnposats Teopemy I 'toiirenca - Llltelinepa u npusecTu VK-1 H5
npuMep e€ MpUMEHEeHHUsL.
9 Kakue 3akoHBI COXpaHEHUs BBITOJHSIIOTCS MTPH a0COIFOTHO VK-1 39
YIPYTroM U Heynpyrom ynape?
10 3anucarh 3aKOHBI COXpAaHEHMS IPU a0COJIIOTHO YIIPYTOM U VK-1 39
HEYIPYyroMm yjaape.
11 Kak onpeaenutb M OT 4Yero 3aBUCUT DPEXHUM JIBUKECHHUS VK-1 39
KHUJIKOCTH
12 [lepeuncnuts 1 gaTh onpeaeneHue sABjIeHU nepeHoca. [Touemy VK-1 39
OHM NOJIYYHJI TAaKOE Ha3BaHUE?
13 3amucarh ypaBHEHHWE COCTOSHHMS — WACAJIbHOTO rasa u VK-1 39
c(OPMYITHPOBATH YCIOBHUS €r0 MPUMEHUMOCTH.
14 OOBscHUTH, TOYEMY TEIIOEMKOCTh ra3za B IIpoliecce Mpu VK-1 39
MIOCTOSTHHOM JIABJICHUH OOJIBINIE, YEM ITPH MTOCTOSTHHOM 00BEME.
15 Onpenenuth YHCIO  CcTeNeHedl  cBOOOJBI  OJHOATOMHOIA, VK-1 32

I[BYXaTOMHOﬁ 1 MHOTOQTOMHOM MOJICKYIJIBI.
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5.3.2.3. 3agaun 1isl IPOBEPKHU YMEeHHUIi U HABBIKOB

Komme-
Ne Conep:xkanue — HNIAK
[Ipn KakOM pacTITMBAaIOIIEM HAIPSKEHUH JIATYHHBIH CTEP)KEHb
WCHOBITHIBACT TAKOE K€ Y/UIMHCHHE, KaK W TPU HArpeBaHUU Ha
1 [50°C 2 Mopayns ynpyroctu JaTyHH paBeH 11,210 H/™. YK-1 VY2
TemnepatypHblit K03 PHUIUEHT THHEHHOTO PaCIIMPEHNUs JaTyHU
pasen 0,000019 K.
OpuH MOIB MEATHHOTO Taza coeprimi padotry 4=300 Jx, moryaus
2 | Q=500 Ix Tertorsl. OnpenenuTh W3MCHEHUE BHYTPEHHEH SHEPTUH VK-1 V2
rasa.
I'a3 pacmmpsiercs ot o6béMa Vi 10 06béMa V; oiuH pas
3 | H30TEpPMUUECKH, BTOPOI — N300apHO, a B TPETUH — aJinadaTHO. VK-1 v 2

[Ipu xkakoM mporiecce ra3 coBepiaeT O0IbIIyI0 padoTy U
110J1y4aeT 00JIblliee KOJIMYECTBO TEIIOTHI?

Kakas yacTh BHyTpeHHEH sHepruu MOJIEKYIbl KUCIOpOoia
4 | npuXOAUTCS Ha NOCTYNATEIbHOE U KaKasi 4aCTh Ha YK-1 H1
BpalaTeabHoe IBHKEeHHUE?

Kak u3MeHUTCS eMKOCTH INIOCKOTO KOoHACHCATOpa €CJIM U3 HET'O

S5 | yoaJuTh IUAJIEKTPUK C AUIIEKTPUUECKON TPOHUIIAEMOCTBIO, YK-1 H4
paBHoO 27
Kak n3MeHuTCs: MOJlyJib HAIIPSDKEHHOCTH JIEKTPOCTATUYECKOTO

6 | moJs, CO3MaHHOTO TOYEYHBIM 3apPsIOM, TIPH YBEINICHUN YK-1 v2

PACCTOSAHUSA OT 3TOI'O 3apsAga 10 TOUKHU Ha6J'II-0,[[eHI/I$I BN pa3?

Kax u3MeHuTCs 3Heprus 3MeKTPUYECKOro MoJIsl 3apsyKEHHOTO
7 | IUIOCKOT'O KOHJIEHCATOpa, €CJIM Pa3HOCTh MOTEHIHAJIOB MEXTY YK-1 v2
€ro IMJIaCTUHAMH YBEJIHUYUTCS B TpU pasza?

[Ipy KakoM COOTHOILICHWUH BHYTPEHHEro compoTuBieHus (I)
HMCTOYHMKA JIEKTPUYECKON SHEPTUH U CONPOTUBIICHUN HATPY3KH

8 . YK-1 HS
(Rn) uCTOYHHK OTIAET MAKCUMAIBbHYIO MOIIHOCTD BO BHEIIHIOK
AIEKTPUYECKYIO LIETH?
ConpoTHuBieHHE HATPY3KU, COEAUHEHHOE TIOCIIEI0BATENBHO C

9 HUCTOYHHUKOM IMUTAaHUWsA, B YETBIPC pa3a MPEBLINIACT BHYTPCHHEC VK-1 H1

COMPOTHUBIIEHNE UCTOYHHKA JIEKTPUUECKOro ToKa. Onpeaenure
KII/] ucrounuka.

Kaxk n3smenurcs cuia BSaHMOJIefICTBI/ISI JABYX IapaJljICJIbHBIX
10 | mIPOBOAHUKOB C TOKOM, €CJIH CHJIa TOKA B OJJHOM IPOBOJHHKE YK-1 H4
YBEJIMYUTCS B 2 pasa, a B IPyroM NPOBOJHUKE - B 5 pas?

VpaBHEHME JBHKEHNS MATEPHAITLHON TOYKH UMEET BHI:
11 | s=A+Bt+Ct%, rne A=2 m, B=1 m/c, C= 5 m/c°. Ompenenure VK-1 32
YCKOPEHUE TOUKH B MOMEHT BpeMeHu t=3 C.

MartepuanbHast TOUKa Ha TPYKHHE Maccoil M=3 Kr coBepIiaet
12 | rapmonmueckue Konebanus 1o 3akony: X =3-SiN(5-t+ 7). YK-1 v 2
Omnpenennre >KECTKOCTh MPY>KUHBI.

MarepuanpHas Touka Mmaccoi M =10 ke Ha npyxuHE,

N H
13 JKECTKOCTB KOTOpPOU Kk =250— COBEpILIACT rapMOHUYECKHE VK-1 HS5
M

koseOanus. Yemy paBHa IMKJIMYECKAsl 4aCTOTA KOJeOaHUN @) .
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JuddepennnanbHoe ypaBHEHHE TAPMOHUYECKUX KOJIeOaHH

2
14 | npyxuHHOrO MasTHUKA a’x + @? - x = 0. 3anumuTe hopmyiry VK-1 32
dt> "
PCLICHUSI ATOTO yPABHEHHSI.
YenoBek CTOUT Ha Kparo M1aT(GOpMbl, BPALIAIOIICHCS C YTIIOBOH
CKOpPOCTBIO m1=5 pazn/c. Macca mmaTgopmbl HpPEeHEOPEKUMO
Maja MO CPaBHCHHIO ¢ Maccoil deioBeka. Uemy Oyner paBHa
15 P Y YAt P VK-1 32

yIJIOBasi CKOPOCTh BpalleHUs IIATGOPMBI IOCIE TOT0, Kak
YelOBeK TMepeiéTr B TOYKY, PACIOJIOKEHHYIO IOCEpeIuHe
MEXy KpaeM U IEHTPOM miaat(opmbi?

5.3.2.4. Ilepeuennb TeM pedepaToB, KOHTPOJIbHBIX, pacueTHO-TPaduIeCKHX padoT

He npenycmotpensl

5.3.2.5. Bonpocsl AJis1 KOHTPOJIbHOM (pacueTHO-rpadguueckoii) padoThl

He npenycmorpena
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5.4. CucremMa onieHUBaHHUA JOCTHKEHHUS KOMIIETEHIIUA

5.4.1. OneHka 10CTHKEHHsI KOMIIETEHI[HIi B X0/1€ IPOMeKYTOUYHOI aTTecTAlU

YK-1: CriocoGHOCTh OCYIIECTBIATh MOMCK, KPUTHUECKUW aHAIM3 M CHHTE3 HMH(OpMaluu,
MPUMEHATHh CUCTEMHBIN MOAXO0/ JUJISl PEIICHUsI TOCTABJICHHBIX 3a7a4

HNHnukatops! qocTmkeHns koMmereHnnn Y K-1

Howmepa BonpocoB u 3agau

Kon

Conepxanue

BOITPOCHI K
9K3aMeHy

3a/1a9M K
9K3aMeHy

BOIIPOCHI K
3a4ueTy

BOIPOCHI I10
KypCOBOMY
HPOCKTY
(pabote)

32

OOyuaromumiicst 10HKEH 3HATh
QJITOPUTMBI aHaJIK3a 3a/]a4, BBIICISST UX
0a30BbIe COCTABIISIONINE - (PUZNIECKHE
OCHOBBI MEXaHHUKH, MOJICKYJISIPHON
($U3KMKYU U TEPMOAUHAMHUKH,
JJIEKTPOMAarHeTH3Ma, ONTUKHU, AaTOMHOM
U SIIEPHOH (PU3HKH, JIeKAIIX B OCHOBE
TEXHOJOTUYECKUX IPOLIECCOB B
300TCXHUHU

4,8,9,
11-13,15

V2

OO0yyaromuiics TOJKEH YMETh
HaXOJUTh U KPUTUYECKH
aHAIM3UPOBATh MHPOPMAIIHIO,
HE00XO0IUMYIO JJIsl peIIeHUs
NIOCTaBJIEHHOM 3aJ]auyl - MCIOJIb30BaTh
(bu3nUeckre 3aKOHbI JUIs OBJIAJCHUS
OCHOBaMH TEOPHUH U MPAKTUKU
TEXHOJIOTHYECKHUX IIPOLIECCOB B
300TEXHUU

2,5,10,14

2,3,5,6,8

H1

OOyuaromuiics 10JKEeH UMETh HABBIKU
BBISIBJICHUSI U HCCIIEIOBaHUS IMpoOieM
npoeCcCUOHATBHON  EATENIbHOCTH €
IPUMEHEHUEM aHallu3a, CHHTe3a U
JPYTMX METOJIOB HHTEIIEKTYaJIbHOU
JIESITEIIbBHOCTH

1,7

1,7,10, 13

H4

OOyuaromuiics 10JKeH UMETh HaBBIKU
apryMEeHTUPOBAHHOTO  (OPMHUPOBAHUS
COOCTBEHHBIX CYXJIEHHH M OLIEHKH C
MCIIOJIb30BaHUEM CHCTEMHOTO MOJIXO0a.

4,11, 14

HS

OOyuaronuiics TOHKEH HMETh OMBIT
WCITOJIb30BAaHNsl COBPEMEHHON HAYYHOU
U3MEPUTEIIHON anmnaparypsl,
BBITIOJIHEHUS MIPOCTEUIINX
DKCIIEPUMEHTAIIbHBIX UCCIIEI0BAHUI
pa3iaNyYHbIX (U3MUECKUX SBIEHUH C
IIPUMEHEHUEM nH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH

9,12, 15




Crpannna 26 u3 33

5.4.2. OIIeHKa JOCTHKEHHS KOMIIETEHIIMH B X0/1e TEKYLIECro KOHTPOJIA

YK-1: CriocoOHOCTh OCYIIECTBIATh MOUCK, KPUTUYECKHH aHAIW3 W CHHTE3 WH(OpMalHuH,
IPUMEHSATh CUCTEMHBIA NOAXO]] VISl PEIICHHs IOCTABICHHBIX 33144

HNunukatops! qocTmkenns koMmereHnnn Y K-1 Homepa Bonpocos u 3aiau

Kon

Conepxanue

BOTIPOCHI
TECTOB

BOTIPOCHI
YCTHOTO
ormpoca

334y I
IIPOBEPKHU
YMEHUH U
HAaBBIKOB

32

OO0yyaromuiicst 1OJKEH 3HaTh AJITOPUTMBbI
aHaJM3a 3a71a4, BBIICISS UX Oa30BbIe
COCTAaBJISIFOIIHE - (PU3NIECKUE OCHOBBI
MEXaHHUKHU, MOJICKYIAPHOHN (pU3nKU 1
TEPMOJIMHAMHKH, DIIEKTPOMArHETH3MA,
OIITHKH, aTOMHOU U SJIepHOI (HU3UKH,
JeKAIUX B OCHOBE TEXHOJIOTUYECKHIX
IPOLIECCOB B 300TEXHHUH

1,3,7,8,14

1,7,9,10-15

11, 14,15

V2

OO0yyaromuiicst JOJKEH YMETh HAXOIUTh U
KPUTUYECKH aHAJTM3MPOBATh HHPOPMAIIHIO,
HEOOXOUMYIO ISl PELICHHS TOCTABICHHON
3aJauu - UCIOJIb30BaTh (pU3HUECKUE
3aKOHBI ISl OBJIAJICHUSI OCHOBAMH TEOPUH H
IPAaKTUKH TEXHOJOTMUECKUX MPOIIECCOB B
300T€XHUU

2,6,10,11

2,3,6

1-3,6,7,12

H1

OOyuaromuiics JOKEH HMMETh HaBBIKU
BBISIBJIGHUSIT U HCCIENOBaHUS MpodiieM
npodecCHOHATBHON  JEATENbHOCTH €
NPUMEHEHUEM aHallu3a, CUHTEe3a M JIPYIux
METOJIOB MHTEJUIEKTYaIbHON JAESITEILHOCTH

4,12

4,9

H4

OOyyaromuiicss JOJDKEH HWMETh HaBBIKU
apryMEHTHPOBAHHOTO dbopMupoBaHus
COOCTBEHHBIX CYXXJIEHUW ¥ OICHKH C
HCIOJIb30BAaHUEM CHCTEMHOT0 MOAX0/a.

5,13

5,10

HS

OOyuaronuiics JODKEH HMETh  OIBIT
WCIIOJIb30BaHNSI COBPEMEHHOW  HAy4YHOU
U3MEPUTEIIBHON ammnaparypsl, BBIITIOJIHEHUS
MIPOCTEUIINX JKCIIEPUMEHTAJIbHBIX
UCCIICIOBAaHUN  pa3IMYHBIX  (PU3UUYECKUX
ABJIEHUH C IPUMEHEHHEM UH()OPMAaIIOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

9,15

8, 13
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6. YueOHo-MeTOqUYeCcKOe U HH(POPMAINIMOHHOE OOecnevyeHue JUCITUTIMHBI

6.1. Pexomennyemas aureparypa

bubnuorpaduueckoe onrcanue

Tun uzmanus

Bun yueOHo#
JTUTEPATYPHI

I'paboBckuii P.1. Kypc ¢pusuku: yaeObHoe mocodue s
cryaeHToB BY30B, 00yJaromumxcs 1o €CTeCTBEHHBIM 1
TEeXHUYECKUM HAIpaBJICHUsAM M crienuanbHocTsm/P..
I'pabosckuii. - C-116.: Jlanb, 2012. - 607 C.

YyebHoe

OcHoOBHAasA

Tpopumosa T.W. Kypc ¢usuxu/T.H. Tpopumona. -
M.: akamemust, 2007. -559 C.

YyebHoe

OcHoOBHas

Jlemenko B. I'., Unpuu I".K. MenunmHckas n
ouonorudeckas pusuka: YueOHoe nocoone MuHck:
00O "Hogoe 3nanue" Mocksa: OOO "HayuHo-
n3natenbckuit nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=766789

YyebHoe

OcHOBHas

Jlemenko B. I'., Unbpuy I' K. Meannunackas u
ouonornyeckas ¢pusuka: [lpaktnkym. MuHCK:
00O "Hogoe 3nanne" Mocksa: OOO "HayuHo-
m3narensckuii nearp MHOPA-M", 2017.
http://znanium.com/go.php?id=608780

YyebHoe

I[OHOHHHTGJIBH&H

MeToaudeckue yKa3aHus sl BBITTOJTHEHUS
J1a00paTOPHBIX padOT MO (hHU3UKE I 00 YIAFOIIMXCS
Ha (aKyJIbTeTe BETCPUHAPHON MEUIIMHBI H
TEXHOJIOTUH KUBOTHOBOJICTBA 110 HAMPABICHUIO
36.03.02 - 3ootexuus. Y. 1 / BopoHexckuit
rOCy/IapCTBEHHBIN arpapHbIil YHUBEPCUTET ; [COCT.
W. B. TlonoB] .— Boponex : Boponexckuii
roCylapCTBEHHBIN arpapHbIil yHuBepcurer, 2017 .—
63c.:m1.—
http://catalog.vsau.ru/elib/metod/m131334.pdf

MeTtoanueckoe

®dusnka u buodusuka [ DnekTpoHHBIN pecypc] :
METOANYECKUE YKA3aHUSI IO BBITOJIHEHHUIO
JabOpaTOPHBIX PadOT JJIst 00yJArOITUXCS Ha
(bakynpTeTe BeTepUHAPHONW MEIUIMHBI U
TEXHOJIOTHH KHBOTHOBOJICTBA OYHOM M 3a09HOM
dhopm oOyuenus. Yacts 2 / BopoHexkckuii
roCy/lapCTBEHHBIN arpapHblil YHUBEPCUTET ; [COCT.
. B. ITonos] Boponex : BopoHexckuii
roCyJapCTBEHHBIN arpapHbli yHuBepcureT, 2020
http://catalog.vsau.ru/elib/metod/m153178.pdf

MeTtoanueckoe

BecTtHuk Boponexckoro TOCYAapCTBEHHOTO
arpapHOro yHUBEPCUTETA: TEOPETUUECKHUI U HAy4YHO-
MpaKTHYECKUi xypHas / Boponex. roc. arpap. yH-T
- Boponex: BI'AY, 1998-

ITepuonnueckoe



http://znanium.com/go.php?id=766789
http://znanium.com/go.php?id=608780
http://catalog.vsau.ru/elib/metod/m131334.pdf
http://catalog.vsau.ru/elib/metod/m153178.pdf
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6.2. Pecypcnl cetu UnTepHeT

6.2.1. D1eKTPOHHBbIEC OUOJINOTEYHbIE CHCTEMBI

Ne Hazsanue Pa3smemenne
1 | Jlanb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnekrponHas oudanoreka BIAY http://library.vsau.ru/
6.2.2. IIpodeccuonasibHbie 6a3b1 JAHHBIX U HHPOPMAIHOHHBbIEC CHCTEMBbI
Ne Haszpanue Pa3zmemenue
1 Enunas MEKBEIOMCTBEHHAS uH(pOPMAITHOHHO—CTATH- https:/fedstat.ru/
CTUYECKasl CUCTEMA
2 |CnpaBounas npaBoBas cucrema Koncynprant [lroc http://ivo.garant.ru
3 | ArpapHast poccuiickasi ”H(OpMaIOHHAsI CHCTEMA. http://www.aris.ru/
4 WudopmaimoHHas ciuctema 1o cebCKOX03sHCTBEHHBIM http://agris.fao.0rg/
HayKaM ¥ TEXHOJIOTHSIM
6.2.3. CaiiTbl U uHpOPMANIMOHHBbIE OPTAJIbI
No HaszBanue Pa3zmemienue
1 | Bce 'OCTH http://vsegost.com/
2 | Poccuiickoe x03s1iicTB0O. CenbX03TEXHHKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bam nyreBouTens B MUpE TEXHUKA http://techserver.ru/
4 | Uudonopran no Gpusuke JUIst CTyJeHTOB https://fizika-student.ru/



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
https://fizika-student.ru/
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7. MaTepl/laﬂbHO-TeXHI/I‘leCKOe H IMporpaMmmMmHoe odecreueHue JAUCHUIIINHBI

7.1. IloMenmieHus AJ151 BeAeHHS 06p330BaTeJ’IBHOF0 nmpouecca u 060pyLwBaHne

7.1.1. I1si KOHTAKTHOI PadoThI

No
Ne
V. a Craryc ayIuTopun [lepeuens obopynoBanus
KOPII. YA
Kowmrekr yueOHOU mebenu,
YyueOHast ayTuTOpHs 115t JIEMOHCTPAIIMOHHOE o0opyaoBaHue u
1 246 | mpoBeneHUS 3aHATHI yueOHO-HaTJIsJHbIe TOCOOUs: UHTEPAKTUBHAS
JEKIIIOHHOTO THIIA JI0CKa, JICKIIMOHHBIE IEMOHCTPAIUH TI0 KypCy
obmelt husuke.
YyueOHast ayTuTOpHs 115t
NPOBEJCHUS 3aHATHH .
KowmriexT yueOHoi mebenu,
CEMHMHAPCKOT0 THIIA,
JIEMOHCTPAIIMOHHOE 000pyI0OBaHHE U
IPYIIOBBIX U
1 246 yueOHO-HaTJIsHbIe TOCOOUS: HHTEPaKTUBHAS
HHANBHAYIBHbIX JI0CKa, JIEKITMOHHBIE JIEMOHCTPALIUH 110 KypC
KOHCYJIbTAIM, TEKYILIETO > P pey
o obmeit pusmke.
KOHTPOJISI, TPOMEKYTOTHOM
aTTecTalluu
Kommnexr yueOHOU Mmebenu,
JIEMOHCTpaIlMOHHOE o0opyoBaHue U
y4eOHO-HaTJIAIHbIE TTOCOOus, J1abopaTopHOe
o0opy0oBaHuE Case-study: U3y4yeHHE
3aKOHOB apa  IIapoB,  ONpeAeTICHHE
VYueOHast aymuTopus AJis yAap POB, pea
. MOMEHTa  MHEpLUUH  JHUCKa,  HU3ydeHHe
9 6 | mpoBeneHUs 3aHATUI .
BpaIaTeIbHOTO JBIKEHUS TBEPAOTO Tela C
1a60paTOPHOTO THUIIA
IIOMOIIBIO MasiTHUKa Ob6epOexa,
onpeneneHue  kodddunumenta Ilyaccona
METO/IOM  aMabdaTUYeCKOro  paclIUupeHus,
ompeneneHue  kKodhdumueHta - BA3KOCTH
MeTo1oM CTokca
Kommiekt mebenu, KOMIbIOTEpHass TEXHHUKa
C BO3MOXXHOCTBIO TOJKIIOYCHUS K CETH
"Uurepuer" u oOecrneyeHHeM J0OCTyla B
3JIEKTPOHHYIO nH(}OPMAaLIOHHO-
0o0pa3oBaTeNbHYI0  Cpelly, HCIOJIb3yeMoe
[Tomerenue 11 XpaHeHUS U nporpamMmHoe obecrieduenne MS Windows,
PO HIAKTHIECKOTO Office MS Windows, DrWeb ES, 7-Zip,
1 245 : . . !
00CITy’)KUBaHUs y4eOHOTO MediaPlayer Classic, / Mozilla Firefox /
o0opyoBaHus Internet Explorer, ALT Linux, LibreOffice,

Mebenb AN XpaHeHHs M OOCITyKUBaHHS

yaeOHOTO o0opyIoBaHuA,
JI€MOHCTPAIIMOHHOE obopynoBaHue u
y4eOHO-HaTJIAIHbIE TIOCOOUS: BHUPTYaJIbHBIN

MIPAKTUKYM.
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7.1.2. Inst caMOCTOSATEJIbHOM PadoThI

No
y4. a];;. HasBanue aynuropun [lepeuens obopynoBanus
KOPIL.
KommiekT ydeOHOU Mebenu,
JIEMOHCTPAIIMOHHOE 000PYIOBaHHE U
yueOHO-HarJIsJHbIe TOCOOUSI, KOMITbIOTEpHAs
TEXHUKA C BO3MO>KHOCTBIO IMOJKITIOUEHHUS K
IMTomerienue mis cetu "MHTepHeT" n o0ecnieueHrneM JA0CTyma
1 232a | caMOCTOSITEIBHON Pa0OTHI, B DJICKTPOHHYIO WH()OPMAIIMOHHO-

KYpPCOBOI'O ITPOCKTUPOBAHU

06p8.30BaTeJ'ILHYIO cpeay, HCIOJIb3YyEeMOC
nporpamMmMmHoe obecrieuenre MS Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice
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7.2. llporpammHoe obecneyeHue

7.2.1. IlporpammHoe odecnieyeHre 001ero HA3HAYEHUs

Ne HasBanue Pasmemenue
1 [Onepanuonusie cuctembl MS Windows / Linux TK s HO};(I%JX;OH cet
9 IMakeTs! oducHbix npunoxenuit Office MS Windows / 1K B JTIOKaJIbHOM CETH
OpenOffice BIr'Ay
3 ITporpammel s mpocmoTtpa ¢aitnos Adobe Reader / I1K B nokasnibHOM ceTn
DjVu Reader BI'AY
4 |Bbpaysepsl Mozilla Firefox / Internet Explorer HK B siokaibHo cetn
BI'AY
[IK B noKanbHOI cetu
5 |AnTuBHpycHas nporpamma DrWeb ES BLAY
. [IK B noKanbHOI ceTu
6 |IIporpamma-apxuBarop 7-ZIp BLAY
7 |Mynstumenua npourpsiBarens MediaPlayer Classic 1K s HO];(?HABS};OH et
8 |[Inardopma onnaitn-odydenus eLearning server HK B siokaibHo cetn
BI'AY
9 |Cucrema xommnbrotepHoro trectupoBanus AST Test HK s HOI;(?JX);OH et

7.2.2. Cnennaau3npoBaHHOe IPOrpaMMHoOe o0ecredeHue

Ne Ha3Banue Paszmemenue

1 Be6-opuentupoBannoe oducHoe MporpaMMHOE https://docs.google.com
obecneuenue Google Docs

5 Bupryanpnas naboparopus I'mapomexaHUKH. K B toKatbHoil cetn BLAY
I'mppasinuka

17|Tlaker craTucTHUecKOi 00pabOTKH NaHHBIX Statistica [IK aya.122a (K1)

19

[T nma pemeHus 3aga4 TEXHUYECKUX BBIYUCICHUH

Matlab 6.1/SciLab

TIK B nokanesHOI cetu B'AY

26

[Tporpamma IPOEKTUPOBAHHUS CUCTEM
sHepropacnpenenenus SIMARIS design

TIK B nokanesHOI cetu B'AY

32

Cucrema komnbroTepHoi anredpsr Mathcad

TIK B nokanesHOI cetu B'AY

33

Cuctema KOMIIBbIOTEpHOI anredpsl Maxima

TIK B nmokanpHOM cetd BI'AY

34

Cucrema tpexmepHoro mozaenuposanust Kompas 3D

TIK B nmokanpHOM cetu B'AY

35

Cucrema HJeKTpOHHOTO JOoKymeHTooOopota EOS for
SharePoint

https://deloweb.ms.vsau.ru/DELOWEB

36

CucreMa aBTOMaTH3MPOBAHHOTO HPOCKTHPOBAHUS U
yepueHus: Autocad

IIK ayn. 122, 219, 224,321, 370 (K1)

37

Cpena mnporpammupoBanus Microsoft Visual Studio
(msdn)

[TIK ' C-naboparopuu
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8. MexaucuunjJnHapHbie CBA3HU

Jucipruaa, ¢ kotopoi Heooxomumo | Kadenpa, Ha KOTOpoii TperoraeTcst ITonmuce 3aBeaytoIiero
corjlacoBaHue JIHACHUILIMHA kadenpoii
Heopranuueckas u e o ——
XUMUNU :
AHAIIMTUYCCKAS XUMUS A.B.IanomHuk
Opranndeckas, pusndeckas u e  —
P - & Xumuu S

KoJJIouaHast XuMus

A .B.Ilamonmauk
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IIpnioxenne 1

JIMCT mepruoanYecKuX MPOBEepPoOK padoueil mporpamMmMbl
U MH(OPMAIHS 0 BHECEHHBIX H3MEHEHUAX

e —

[TorpebHOCTH
JI0MKHOCTHOE JTHIIO, B KOPPEKTUPOBKE
MIPOBOMBIIIEE Jlata yKa3zaHUueM HNudopmarius o BHECEHHBIX
nposepky: ©.1.0., COOTBETCTBYIOLIUX U3MEHEHUSX
JOJKHOCTh paznenoB paboueit
IPOTPaMMBbI
IIpencenarens MK
iﬁﬁf K %\IAI;?T(&;(E(S)K/I " Pabouas mporpamma
AKTyaJIu3upoBaHa JJI1
[Tano .B. TX Ne 13 ot HET
% 28.06.2022 2022'203;-‘;“66“0”
Ipencenarens MK | Ipotoxon Pabouas nporpamma
©BMuTK glgMnT}K aKTyalu3UpOBaHa Ha HeT
AotenT 2023-2024 yucOubiii
[TamonraukoBa FO.B. Ne9 oT rox
m =2 24.06.23
Loy
Mpencenarens MK | Hpotokor | 5 6 0 nporpamMmma
PBMuTXK CDBl\l\jI[II/fT}K aKTyaJlM3UpOBaHa Ha et
AOLCHT 2024-2025 yueGupiit
[ManomHukosa O.B. Nel0 rox
ot 24.06.24
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