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Pabouas mporpamma pazpaboraHa B cooTBeTCTBUH ¢ DepepabHbIM roCyAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHIAPTOM BBICIIETO OOpPA30BaHMS IO HAMpaBiIeHUIO MOAroToBku 36.05.01
«Berepunapus», yTBep)KICHHBIM IpHKa3oM MuHHCTpa oOpa3oBaHMs M Hayku Poccuiickoit
®denepanun Ne 974 ot 22 centsiops 2017 r.

Pabouas nmporpamMmMa yTBepsKIeHa Ha 3aceaHuy Kadeapbl MaTeMaTHKU U (PU3UKH

(mpotokoin Ne 12 ot 17 uronst 2024 1.)

3aBenywmas kadeapoi %W/(Iﬂnmknﬂa JLA.)

MOIKCH

Pabouas mnporpamMmma peKOMEHJIOBaHAa K HCIOJNB30BaHUIO B y4eOHOM Ipolecce
METOJAMYECKOW  KOoMHUccHeH  (akynprera BETEpHMHAPHOW  MEIUIMHBI W TEXHOJOTHUH
XKHUBOTHOBOACTBA (1poTokoi Ne 10 ot 18.06.2024 1.).

Pean —

IIpencenare/ib MeTOANYECKON KOMMCCHU (IHanomraukoBa 10.B.)
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1. O0mas XapaKTepUCTUKA TUCHUIIIMHBI

1.1. Hean AucHUNIMHBI
Heab u3ydyenus Kypca GpU3MKH COCTOUT B (POPMUPOBAHUM 3HAHUMN, YMEHUI U HABBIKOB B
npecTaBiIeHUN (U3NYECKON Teopuu Kak 000OIIeHHs HAOIIOACHUH, MPAKTHYECKOTO OMbITa U
9KCHEPUMEHTA; CIIOCOOHOCTH pelIaTh TUIOBBIE 33Ja4M NMPO(ECCHOHAIBHOM NEATENbHOCTH Ha
OCHOBE  3HAaHUN  OCHOBHBIX  3aKOHOB  MAaTEMaTHUYECKUX,  €CTECTBEHHOHAYYHBIX H
o01menpoecCUOHANBHBIX JUCLHUIUIMH C NMPUMEHEHUEM HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI

1.2. 3aga4u JUCHUINJIMHBI

1. ®opmupoBaHKe 3HAHWUW TJIABHBIX (U3MYECKUX 3aKOHOB MEXaHUKH, MOJICKYJISIPHON
GU3UKN ¥ TEPMOJMHAMMKH, BJIEKTPOMArHeTH3Ma, OINTHUKH, aTOMHOM U sJiepHOM (usukw,
JIeKalIX B OCHOBE BCEX OMOJIOrMYECKUX MPOIIECCOB;

2. ®opMHpOBaHNE YMEHUS UCIIOIb30BaTh (PU3NUECKUE 3aKOHBI JJISl OBJIA/ICHUSI OCHOBAMHU
TEOPUU U MPAKTUKH OMOJIOTUYECKUX MPOLIECCOB B JKUBBIX OpraHU3Max;

3. ®opMHpoOBaHKE HABBIKOB 10 MCIIOJIb30BAHUIO COBPEMEHHONW HAYYHON MU3MEPUTEIBHON
anmapaTypbl, BBIIOJHEHHUIO NPOCTEUIINX HKCICPUMEHTAIBHBIX WCCIECIOBAHUNA Pa3IMYHbIX
bu3nUecKuX SABICHUH ¢ MPUMEHEHUEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

1.3. llpeameT TUCHMILINHBI

a) OCHOBHBIC TIPUHIIMIIBI W 3aKOHBl (U3UKK M OHMOPU3MKH, HMX MaTEeMaTHYECKOE
BBIPAKCHHCE;

0) OCHOBHBIE (PU3UUYECKHE SBJICHUS, METOJbI UX HAONIOACHUS U DKCIIEPUMEHTATHLHOTO
WCCIICIOBAHMSI, METOJbI TOYHOTO H3MEpPeHUs (UIMUYECKUX BEIUYHH, METOJbl 00paboTKu
PE3yJIBTaTOB SKCIIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMHU (PM3UYECKUMU MPHOOpaMH;

B) (opMUpOBaHHWE HABBIKOB AIKCIEPHUMEHTAIBHOW DPAOOTHI, MPABUIHHOTO BBIPAKCHHUS
buzndeckux uAcH, QGOPMYIHPOBKHM U peEHIeHUS (U3UYSCKUX 3a/lad, OICHKH TMOpsAKa
(U3HYECKUX BEINYMH;

T') IpeACTaBJICHNE O TPAHHIIaX TPUMEHUMOCTH (PU3MUYECKUX SIBICHUH U THIIOTE3;

1) pPa3BUTHE Y CTYACHTOB JIOOO3HATENBPHOCTH W HMHTEpeca K H3YYCHHIO (DU3HKH,
noHuManue GuIIocoPCcKkux mpodiaemM GU3HNKH.

1.4. MecTo JUCUMIVIMHBI B 00pa30BaTeJIbHOI MporpamMmme
JucuumumHa «®usuka» naet maHopamy HanOoliee YHUBEPCATIbHBIX METO/I0OB, 3aKOHOB U
MoJieIei, TEMOHCTPUPYET creln(UKy palMoOHAIBHOIO METOJIa TO3HAHMS OKPY’KAIOIEro MUpa,
crocoOcTByeT  (OPMHUPOBAHUIO Y  CTYJEHTOB  COBPEMEHHOTO  €CTeCTBEHHOHAYYHOIO
MHUPOBO33pEHUs, CIIOCOOCTBYET NalbHEHIIeMy pa3BUTHIO TUYHOCTH. Pu3nka Kak oOs3aTenpHas
JTUCITUTIMHA BXOJUT B 00s13aTENIbHYIO 9acTh yaeOHoro miaHa b.1.0.

1.5. B3aumMocBA3b ¢ APYTHMHU AUCHUILINHAMHA
Coneprxanue Kypca (PU3MKH TECHO CBA3aHO € y4€OHBIMH IIPOrpaMMaMu 110 MAaTEMAaTHUKE,
a TaKKe HEOPraHUYeCKOM, AHAJIUTHYECKOM M OPraHUYEeCKOM XHMHMHM I CIIELUAIBHOCTH
36.05.01 «Berepunapus»
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2. [Inanupyempble pe3yabTaThl 00y4eHHA MO TUCHUILINHE

KoMnerenuus

I/IH)II/IRaTOI) JOCTHKCHUA KOMIICTCHIIUHN

Kon

Conep:xxanue

Kon

Conep:xkanue

YK-1

CriocoGHOCTB
OCYIIECTBIISTh
TIOUCK,
KPUTHYECKHI
aHaJIN3 U CUHTE3
uHpopManuy,
MPUMEHSITh
CUCTEMHBII
MOXOJ ISt
perieHus
MOCTaBJIEHHBIX
3a1a4

32

OOywaromuiics JODKEH 3HaTh  METOIBI U
OCHOBHBIC TPHUHITUIIBI KPUTHYECKOTO aHaIW3a u
OLICHKH COBPEMEHHBIX HAayUYHBIX JIOCTHKECHUMH;
QNTOPUTMBI aHAIM3a 3aj]1a4, BBIJACIAS MX 0a30BbIC
COCTaBJsIoONINe - (PU3MUECKUE OCHOBBI MEXAHHKH,
MOJICKYJISIPHOH ~ (U3MKH W TEPMOIUHAMUKH,
3JIEKTPOMArHETU3Ma, ONTUKU, ATOMHOU U SIAEPHOU
(bU3MKH, JeKAMUX B OCHOBE OMOJOTMYECKHX U
TEXHOJIOTUYECKUX TPOLIECCOB B BETEPUHAPHO-
CaHUTAPHOM PKCIEPTHU3E

V2

OOyuaronuiicss JODKEH YMETh MOJy4aTh HOBBIE
3HaHUSA, coOupaTh ©W 0000IaTh JaHHBIE TIO
aKTyaJIbHBIM Hay4YHBIM MPOOJIEeMaM, OTHOCSIIUMCS
K TpodecCHOHAIbHOW 00acTH; OCYIIECTBISATH
NOUCK HWHPOpPMAlMM M pPELICHWH Ha OCHOBE
JEWCTBUM, SKCIIEPUMEHTA W ONbITA ISl PEUICHUS
HOCT&BJ’IGHHOI\/'I 3ada4uu - HCIIOJIB30BATh
(¢bu3MYecKrue 3aKOHBI JUIsl OBJIAQJCHHS OCHOBAaMHU
TeOpI/II/I nu HpaKTI/IKI/I 6I/IOJIOFI/I‘-I€CKI/IX 148
TEXHOJIOTHYECKUX TIPOLIECCOB B BETEPUHAPHO-
CaHUTaPHOU DKCIIEPTU3E

H2

OO6yuarommiics NOJDKEH UMETh HaBBIKH
BBISIBJICHUS n HCCIIeIOBaHUS npooem
npodeCcCuOHATBHON eITEIbHOCTH c
MPUMEHEHUEM aHalu3a, CHUHTe3a U JPYrux
METOJI0B HHTEJJIEKTYaJIbHOM JESITEIIbHOCTH

H3

OOyuaronmiics JIOJKEH UMETh HaBBIKH
apryMEHTUPOBAHHOTO (dbopMupoBaHUs
COOCTBEHHBIX  CYXACHHH HW  ONEHKH  C
HCIIOJIb30BAHUEM CHCTEMHOIO MOAXO0/A.

H4

OObyyarormmiics JIOJKEH UMETh
KCMOJIb30BAHUS COBPEMEHHOM Hay4YyHOH
HU3MEPUTEIILHON anmnaparyphl, BBITIOJIHEHUSI
MPOCTEUIIINX SKCIEPUMEHTAIBHBIX UCCIEIOBAHMI
pa3TUYHBIX (GU3NYECKUX SBICHHUN C TPUMEHEHHEM
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI

OIIBIT
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3. O0béM quCHMIIMHBI U BUABI padoT

3.1. Ouynas ¢popma 00y4yeHUs

IMoxa3arenu CeM; “Ip Bceero
OOmast Tpya0EMKOCTS, 3.€./4 3/108 3/108
OO6mias KoHTaKkTHas padoTa, 4 38,75 38,75
OO6mias camocTosATeNnbHAs padoTa, 4 69,25 69,25

KonTakTHas pabota mpu NpOBEeNEHHH Y4eOHBIX

. 38,00 38,00
3aHATHH, B T.4. (1)

JIEKIINHU 14 14,00

nabopaTopHbIE 24 24,00
CaMOCTOHTeJ'IBHafI pabora TmpuU  TMPOBEIACHUU 51,50 51,50
y4eOHBIX 3aHATUH, 4
KonTtakTHas paborta npu MIPOBEACHUHT
MPOMEKYTOYHOM aTTecTauu 00y4aronuxcs, B T.4. 0,75 0,75
(1)

IpyIIIOBbIE KOHCYJIbTAlMH 0,50 0,50

dK3aMeH 0,25 0,25
CamocTtosTenpHas padoTa MPU MPOMEKYTOUHOM 17,75 17,75
aTTeCTaIuu, B T.4. (4)

MOATOTOBKA K 3K3aMEHY 17,75 17,75

dopma IPOMEKYTOUHOM aTTECTALNU JK3aMEH | 3K3aMEH
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3.2. 3aounas ¢popma o0yueHust

K
IHoka3zaTesnn );pc Bcero
OOmas Tpya0EMKOCTS, 3.€./4 3/108 3/108
OO01mas KoHTaKTHas padoTa, 4 4,75 4,75
OO61mmast camocrosiTeNbHas paboTa, 4 103,25 103,25
KoHnTakTHas paboTta mpu MpoBeIeHUN YISOHBIX 3aHATHI, B 4,00 4,00
T.9. (4)
JIEKIINU 2 2,00
nabopaTopHbIE 2 2,00
CaMOC”l;OSITeJ'IBHaSI paboTta TpW TPOBEACHUH YUEOHBIX 85,50 85.50
3aHSITHIA, 9
KonTtakTHass pabota mpu NPOBEACHUH MPOMEKYTOUHOMH
0,75 0,75
aTTecTaluy 00yJarImuxcs, B T.4. (4)
rPYNIOBbIE KOHCYJIbTAI[UU 0,50 0,50
dK3aMeH 0,25 0,25
CamocrosaTenbHass ~ pabota  mpH MIPOMEXKYTOUYHOMN 17,75 17,75
aTTecTaluu, B T.4. (1)
MOATOTOBKA K 3K3aMEHY 17,75 17,75
dopma MPOMEKYTOUHOM aTTECTALNU 3K3aMEH | 3K3aMEH
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4. Conep:xanue QU CHUATIIAHBI

4.1. Conep:xanue TUCUMILJIMHBI B pPa3pe3e pa3aesioB U MOAPa3ae/ioB

Pa3zgen 1.. ®usnyeckne OCHOBLI MEXaHUKH U OMOMEXaAHUKH

[Mogpaznen 1.1. dusznueckue OCHOBBI MEXaHUKH.

Kunemamuka u ounamuka nocmynamenbHo2o u 6paujamenbHO20 08UNCEHUs
MamepuanbHou mouku u meépooco mena. 3akonuvt Horomona. Momenm cunvl. Momenm
umnynoca. Momenm unepyuu. Ypaeuenue momenmos. OcnogHoe ypasHenue OUHAMUKU
spawamenbHo2o 0gudicenus. Paboma, mownocmo, snepeusi Mexanuyeckue ceolicmea meépovix
mein. Buowl oegpopmayuu. 3axon I'yka. [Ipeden npounocmu. /lepopmayus cosuea, kpyueHus u
uzeuba. Mexanuyeckue ceovicmea buonocuiueckux mxauei. Kocmnaa mxans. Mexanuueckue
CBOUCMBA KOJICU, MbIULY, MKAHEU KPOBEHOCHBIX COCYOO08.

[Tompaznen 1.2. MexaHuka »XUAKOCTH U T€MOJIMHAMUKA.

Tuopocmamuuecroe oasnenue u e2o ceoucmsa. I uOpoOOUHAMUKA UOEATbHOU HCUOKOCTIU.
@opmyna Heromona. Cmayuonaproe meuenue. Pescumvl 0sudicenus scuokocmu. Ypasnenue
HepaspvieHocmu. Ypasnenue bepuynnu u cnedcmeus uz neeo. Cmamuyeckoe u OUHAMU4ecKoe
oaslenue 8 NOMoKe U Memoobl ux usmepeHus. I uopoouHamura 8s3Kou HcuoKoCmu.
Kosghpuyuenmer 6a3xocmu. 3axonvl cemoounamuxu. 3axkon Cmoxca 8 mexHono2uu Moa0YHbIX
NPOOYKMO8 U npu ucciedo8anuu kposu. Ilpumenenue 3aKk0H08 UOPOOUHAMUKY 8 CElbCKOM
xosaticmee. Dusuueckue 0CHOBbL 2UOPOOUHAMUKU. Mexanuka cepOeyHo-cocyOuUcmoil cucmembl.
Qu3zuueckue ceolicmea Kposu.

[Toapazaen 1.3. Konebanus u BosHBL. buoakyctuka

Mexanuueckue xonebanus. Jlunetinwiii 2apmonudeckuti ocyuriamop. QPuzuyeckuil
masmuux. Ce0b00HbIe U 3amyxarowue Korebanus. Beinyscoennvie konebanus. Pezonanc.
Pezonanc 6 buonocuueckux npoyeccax. Cnoxcenue xonebanuii. Konebamenvnvie npoyeccwi 6
buonoeuueckux obvekmax. Bonnwvl 6 ynpyeux cpedax. @usuueckue ocnogwvl akycmuku. Ilpupooa
36yka. Ucmounuxu 36yka. Xapakmepucmuxu 36yka. buonoeuueckas axycmuka. Bocnpuamue
38yKka. 3axon Bébepa - @exnepa. Unghpaszsyk u yrompazeyk. Yaempaseykosas ouoaxycmuxa.
Bonnoeswvie npoyeccwl 6 scugvlx opeanusmax.

Pazgen 2. MoJgiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

[Togpaznen 2.1. OCHOBBI KJIIACCUYECKON MOJIEKYJISIPHO-KHHETHYECKON TEOPHH.

OcHognoe ypasHenue MoaeKyIApHO-KUHemu4eckou meopuu 2asza. Pacnpedenenue
9Hepauu no cmeneHam c60600vl. Bnympennss snepeus uoeanvrnozo 2aza. Pacnpedenenue
Monekyn no ckopocmam. Pacnpeoenenue bonvymana. buosnepeemuxa. fenenus nepenoca 6
opeanusme. Tennonposoornocmo. 3axon @ypwe. Tenroomoaua. KonsekmusHwiii meniooomeH.
Tennonepeoaua. /fughgpysua. 3axon Quxa. Henenus nepenoca 8 6UOIOSULECKUX CUCEMAX.
Qu3suueckue 0cHO8bl mepmopeynayuu opeanusma. 1106epxHocmuulll C10U 8 HCUOKOCHISX.
Kosghpuyuenm nosepxnocmmnoeo namsacenus. @opmyna Jlannaca. Kanunnapuvie sagnenus.
@opmyna bopenu — Krwopena. Kanunnaphuie senenus u buonocuveckue npoyeccowl.
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[Toapazaen 2.2. OCHOBBI TEPMOIUHAMUKHN OMOJIOTHUYECKHUX MTPOIIECCOB.

Tepmoounamuyeckue napamempuvl u npoyeccwl. Tennoma u paboma. Ilepsoe nauano
mepmoounamuxu. M3zonpoyeccol. [Ipumenenue nepeo2o Havana mepmooOuHamuru Oisi aHanu3a
usonpoyeccos. Tennoémxocmo uoeanrbHo2o 2asa. Ypasuenue Maiiepa. Beeoenue 6 kiaccuieckyro
u Kkeanmogylo meopuio mennoémkocmu. Ilonumponusie npoyeccwi. Ypaenenue Ilyaccona.
Obpamumvle u neobpamumbie npoyeccovl. Bmopoe nauano mepmoounamuru. [lpunyun oelicmeus
mennosou mawunvl. Luxn Kapno u meopema Kapuo. Oumponus. Kueoiu opeanuzm kax
OMKpbImas mepmoouHamuieckas cucmema. Illepeoe nauanro mepmoOUHAMUKU 6 OUOLOSUU.
IIpespawenue snepeuu 6 OUOIO2UYECKUX CUCEMAX U IHep2emuyecKull OanaHc HCUBO20
opeanusma. Tennonpodykyus. 3a6ucumocms CKOpOCmu menioomoayu U 4acmomsl ObIXaHUsL Om
maccol Hcusomuoz2o. Axkkymynuposanue snepeuu 8 monexyiax ATD. [lepenoc menna 8 dHcusvix
opeanusmax. Bmopoe nauano mepmoounamuxu 6 6uonoeuu. KIIJ] moviuysi. Cropocmo
UsMeHeHUs SHmponuy u cmayuonapuoe cocmosanue. Popmyna llpueosxcuna.

Pasnen 3. DiieKkTpu4ecTBO 1 MarHeTHU3M

ITonpaznen 3.1. Dnexkrpocraruka.

Onexmpuueckoe none u e2o xapakmepucmuku. Paboma no nepemewenuio 3apsaoa 6
anekmpocmamuyeckom none. IlomenyuanvHelli Xxapakmep 21eKMPOCMAMUYECKO20 NOJA.
Ilomenyuan. Ilposoonuku 6 31eKMpoCMamuieckom noue. DNeKmpocmamuyeckds 3auumd.
3azemnenue snekmpoycmanogok. [usnekmpuxu 6 snekmpuyeckom none. Ilonsapusayus
ousnekmpuxos. Jusznexmpuueckas nponuyaemocmo. J{usnekmpuieckue ceouUcmea mraHell
opeanusma. Onekmpoémkocmos. Konoencamopwvl. Onexmpoémrocmv  KIemouHblX MeMOPaH.
DHepausa snekmpuueckozo noJs.

[Tompaznen 3.2. [IoCTOSIHHBIN NEKTPUUECKUN TOK.

3axon Oma 6 ummeepanvuou u 8 oughgepenyuanvrou ¢opme. Tennoeoe Oelicmsue
NEKMPUYECKO20 MOKaA. Jlelicméue NOCMOAHHO20 —JIeKMPU4ecKo2o0 NoJls HA  OPeaHU3M
ocusomuuvix. Membpannviii nomenyuan. Ypaenenue Hepncma. Mexanusm 06pazosanus
oOuonomeHyuanos. Dusuyeckue OCHOBbI anexmpoxapouospaghuu. IIpoxooicoenue
INEKMPUYECKO20 MOKA Yepe3 HCUgble MKAHU.

ITonpaznen 3.3. MarauTHOE nOJIE.

Maenumnoe 83aumooeticmeaue npo8oOHUK08 ¢ moxom. Maenumnoe none. 3axon Amnepa.
3axon buo — Casapa — Jlannaca. ['eomacnumnoe none u e20 IUAHUE HA HCUBIE OP2AHUSMUL.
Onexkmpomacnumuas unoykyus. Camounoykyus. HuoykmusHocmo. [leticmeue nepemeHHo2o
MA2HUMHO20 MO HA  OP2AHUSM — MAEKOnumawnowje2o. IHepausi  MACHUMHO20 — NOJA.
Onexmpuyeckuii mox 6 2a3ax u 8 HUOKOCMAX. 3aKOH INeKMpPou3d.

Paznen 4. OnTuka u kBanroBasi pusuka. JjieMeHTbl (POTOOMOIOTUH

[Tonpaznen 4.1. 'eomerpuueckas ontrka. BoiHoBast onTuka.

Ilpupooa ceema. Ceemosoovi u ux npumenenue. OcHogbl  homomempuu.
Domomempuyeckue GeruUUHbL U eOuHuYbl ux uzmepenus. Illpumenenue ¢omomempuu 6
arcusomnogoocmee.  Mnmepghepenyus ceéema, cnocobvl e€é HabnoOeHus u npuMeHeHue.
Jupparyus ceema. Jugppaxyuonnas pewémka. Illonapuszayus ceema. I[lonapuzosannvlii u
ecmecmeennbvlll ceem. 3akonvl Mantoca u bprocmepa. Bpawenue niockocmu noasapusayuu
onmuyecku akmugHvimu sewecmseamu. /Jucnepcusi ceema. Cnekmpuot u ux munslt. CnekmpanvHbwiii
ananus. Bzaumooeiicmeue ceéema c eewyecmeom. Iloenowenue céema. 3axonvl byeepa u bepa.
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Buonocuuecrkoe 3nauenue conrneunoeo ceema. Ilpumenenue ynompaguonemogozo céema Ois
canayuu 86030YUWHOLU Cpeobl.

[Tonpaznen 4.2. TemnoBoe u3nydeHue. KBaHTOBBI MEXAHU3M U3JTyUYEHUSI CBETA.

Tennosoe uznyuenue. 3axon Kupxeogha. 3axon Cmegana — Borvymana. 3akon cmewjerust
Buna. Tennoeoe usnyuenue mena oicueommuvix. Keanmogvlii mexanuzm usnyuenus ceemad.
@opmyna Ilnanka. Domosgppexm. Keanmoswiii mexanuzm noenowenus ceema. Kopnyckynapno-
60110801 Oyaruzm. Ilousmue o pomoxumuueckux u pomoobuonrocuteckux peaxyusx. buoguzuxa
3pUMENbHO20 80CNPUAMUS.

Paznen 5. Atomuas u sigepHasi puznka

[Tonpaznen 5.1. Ilnanerapuas mozens aroma. Teopust bopa.

Cmpoenue 21ekmpoHnblX 0007104ek amoma. Keanmoewvii mexanusm 31eKmMpoOHHBIX
nepexo006. ObvscHeHUue cneKmpalbHblX 3aKOHOMepHocmel. Jllomunecyenyus u eé npumeHeHue
6 eemepunapuu. Bonanosvie ceolicmea 31ekmporos. Bonnosas ¢hynkyus.

Ilompaznen 5.2. OnTvueckue KBaHTOBBIE TIEHEPATOPbl. BHIbl paguOaKTUBHOIO
U3JIY4YEHHUs U €ro IPOHUKAIONIAs clocCOOHOCTh. CTpoeHHEe aTOMHOTO si/pa.

Onmuueckue keawmosvie 2enepamopul. IIpumenenue nazepos. Penmeenoeckoe
uznyuenue. Illoenowjenue peHmeHO8CKO20 U3NYYeHUs 6ewecmeom. Buovl paduoakxmuenozo
U3IYYeHUs U e20 NpOHUKarowas cnocobHocms. Memoovl pezucmpayuu paouoaKmueHo20
uznyuenus. Cmpoenue amomnozo sopa. HAoepnvie cunvi. M3omonvl u uzobapul. Ilpumenenue
PAOUOAKMUBHBIX ~ U30MON0E 6 6emepuUHapHou Mmeouyure. HyecmeumenbHOCmMb — HCUBLIX
OP2aHU3MO8 K INeKMPOMASHUMHBIM NOJIAM PA3IUYHOU Yacmomul. Jlemanvhbie 003bl.
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4.2. PacnipenesieHre KOHTAKTHON U CAMOCTOAATEIbHOI padoThI P MOATOTOBKE
K 3aHATHUSAM M0 NoApa3ieaM

4.2.1. Oynas popma 00ydeHus

KonraktHas pabora

Paznensbl, noapaznensbl JUCIUTUIHB CP
TIEKIUHU | J13 ‘ I13
Pa3zgen 1
Du3nyecKne OCHOBbI MEXaHUKH M OMOMEXaHUKH

[Tonpaznen 1.1. ®usnueckne OCHOBBI MEXaHUKH 1 4
[Mogpazgen 1.2. MexaHuka *KUJIKOCTU U T€MOIMHAMUKA 2 4
Ionpaznen 1.3. KoneGanust u BonHbl. broakycruka 1 4 5

Pa3znen 2

MoJiekyasipHas pu3HKa M TEPMOAUHAMHKA

ITogpaznen 2.1. OCHOBBI KJIACCHYECKOW MOJIEKYJISIPHO- ) ) 5
KMHETUYECKOU TEOpUH
[Toapazaen 2.2. OCHOBBI TEPMOAMHAMUKHN OMOJIOTHIECKUX 1 ) 10
IIPOLIECCOB

Pa3zgen 3

DJIeKTPUYECTBO M MATHETH3M

ITogpaznen 3.1. Dnexkrpocraruka 1 2
[onpaznen 3.2. ITocTOSIHHBIN JIEKTPUUECKUI TOK 1 2
[Togpaznen 3.3. MaruuTHOE oJIE 1 2 10

Paznen 4

OnTuka M KBaHTOBasA GpU3UKA. JjeMeHThbI GOoTOOMOJI0THHI

[Tonpaznen 4.1. 'eomerpuueckas ontuka. BomHoBas onTuka 1 2 10
[onpaznen 4.2. TennoBoe nznyuenue. KBaHTOBBIN MEXaHU3M 1 10
W3JIyYEHUS CBETa

Pazgen 5

AToMHas M siiepHasi Gu3nKa

[loppaznen 5.1. Ilnanerapuas Mmoaens atoMa. Teopust bopa 1 10
[Togpaznen 5.2. OnTuyeckue KBAHTOBbIE FreHEepaTOphl. Buib
PaAMOAKTUBHOIO U3IYUYEHHS U €ro IPOHUKAIOIAs 1 9,25
cnocobHocTh. CTpoeHNe aTOMHOTO Apa
Bcero 14 24 69,25
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4.2.2. 3aounas ¢popma 00yueHuUs

KonTtakthas pabora
Pasnensl, noxpa3zaesnsl IMCHUIUIMHBI CP
JEKLHU | JI3 ‘ 113
Paznen 1
Du3nyecKre OCHOBbI MEXaHUKH M OMOMEXaHUKH

[Mogpazgen 1.1. ®usznueckue OCHOBBI MEXaHUKH 10
[Togpaznen 1.2. MexaHnuka >KMAKOCTH U TEMOJUHAMUKA 1 10
[Toapaznen 1.3. Konebanus u BosHBL. broakyctuka 10

Pa3znea 2

MousiekyasipHasi GUM3UKa ¥ TEPMOTUHAMHUKA

[onpaznen 2.1. OCHOBBI KIaCCHUYECKON MOJIEKYJISIPHO-
KMHETUYECKON TEOpHH
[onpasnen 2.2. OcHOBBI TEPMOAMHAMUKN OUOJIOTUYECKUX 1 10
IIPOLIECCOB

Pasznen 3

DJIEKTPUYECTBO U MATHETU3M

[loppaznen 3.1. DnekTpocTaruka
[Tongpaznen 3.2. [IoCTOSIHHBIN AIEKTPUUECKUNA TOK 10
[lompaznen 3.3. MarauTHOE 110J1€ 10

Paznen 4

OnTuka M KBaHTOBasA PU3UKA. JjeMeHThbI GOoTOOMOI0THHI

[lonpaznen 4.1. 'eomerpudeckas ontuka. BonHoBas ontuka 1
[Tonpaznen 4.2. TemnoBoe uznydyeHue. KBaHTOBbI MEXaHU3M 1
U3JIyYeHUS CBETa

Pa3zpen 5

AToMHas ¥ sepHas pu3NKa

ITonpaznen 5.1. [lnanerapuas monens aroma. Teopust bopa 12
[oppaznen 5.2. OnTHueckrue KBaHTOBbIE FreHEpaTOphl. Buibl
PaIlOaKTUBHOTO U3JIYUYEHHUS M €r0 MPOHUKAIOIIAs 13,5
cnocobHOoCcTh. CTpOEHNE aTOMHOTO sIpa
Bcero 2 2 85,5
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4.3. [lepeyeHb TeM 1 Y4eOHO-METOAUYECKOT0 O0ecnevyeH s JAJI51 CAMOCTOATENbHON padoThI

o0yuyawuuxcst
Y4eOHo-MeToAMUECKOE 00ecIIeueHHE O0BéM, u
No Tema caMocTOATENBHOM dopma
/o paboThI No 06yuenus
Hctounux
crpanur | Ou- 3aou-
Hast Has
dusznyeckrue 0CHOBBI
1 9-28 10
MeXaHHUKH
MexaHHKa )KUIKOCTH U
2 A 47-51 10
reMoguHaMHUKa
Konebanus 1 BOJIHEL.
3 34-43 5 10
buoakyctuka N
Opraam3aius caMOCTOSATEIHLHOM
OCHOBEI KJIACCUYECKON Pa60TBI IO JUCHUIUINHE
4 MOJIEKYJIAPHO-KUHETHIECKOM | OCYLIECTBIIAETCS B COOTBETCTBUH C 57-58 5
TEOpHHU METOMYECKIMH YKa3aHUSIMHU -
o Kypc ¢msuku: yaebHOE mocodue
5 5 CHOBBI TCPMOAMHAMUKH JUTSL CTYICHTOB BBICIIIUX YUEOHBIX 60-70 10 10
MOJIOTUMECKHX TIPOLECCOB | oo pey CHIH, 0GYYAOIIIXCA TTO
6 ITocTosHHBIM QJICKTPUICCKUHN | TexHUUECKUM HaIpaBJICHUSIM 107-120 10
TOK IMOJATOTOBKH ¥ CHELUAILHOCTIM /
A. H. Jlapuonos u 1p.] ;
7 MarmHTHOE ToJTe [ PHOHOB 1 p.] | 141-160 | 10 10
Boponexxckuit TocynapCTBEHHBIH
TeomeTpuyeckas ontika. | ATPaPHBIH yHHBEPCHTET .—
8 P Boponex: Boponexckui 163-182 10
BosHoBas onTrKa p - DOPOHC .
TOCYJapPCTBEHHBINA arpapHbIA
Temnosoe uznyuenue. yauBepcuteT, 2016.— 203 c.: um.
9 KBaHTOBBII MeXaHU3M — JlomyIieHo HAY9IHO- 184-186 10
H3JTy4CHUs CBCTA MetogndeckuM COBETOM II0
(huzrke MUHHCTEPCTBA
IInanerapHas Monenb aToMa. | 00pa3oBaHUsI U HayKH Poccuiickoii
10 D A p Y 187-190 | 10 12
Teopus bopa denepanuu
http://catalog.vsau.ru/elib/books/b
Onruueckre KBaHTOBBIE 131301.pdf>.
resepatopsl. Bussl
aIMOAKTHUBHOI'O U3JIy4YeHUS
11 | P4 y 196-200 | 9,25 | 13,5
Y €T0 MPOHUKAFOIIAS
croco6HOCTh. CTpoeHne
aATOMHOTO siIpa
Bceero 69,25 85,5



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
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5. ®oHI OLIEHOYHBIX CPEACTB AJIA MPOBEACHUS MPOMEKYTOYHOM aTTeCTAllMU U
TeKYIero KOHTPOJIA

5.1. Oransl popmMUpPOBaAHNS KOMIIETEH M

NHaukaTop 10CTHKEHUS
IMoapa3nen AUCHUIITUHBI Komnerenuus KOMITETeHIIHN
1.1. ®dusnueckre OCHOBEI 32
MEXaHUKH YK-1 V2
H2
1.2. MexaHuKa )XUJIKOCTH U 32
reMoJauHaMUKa VK- v2
H3
1.3. KoneOanus 1 BOJHBI 32
B.I/I(.)aKYCTI/IKa . YK-1 y2
H4
2.1. OCHOBBI K1aCCUYECKOMN 32
MOJIEKYJIAPHO-KHUHETUYECKON YK-1
TEOPUH y2
22.0 32
.2. OCHOBBI TEPMOTMHAMUKH VK-1 V)
OMOJOTUYECKHUX MPOIECCOB
H2
3.1. DnekTpocTaTuka YK-1 32
H3
32
3.2. [1oCTOSIHHBIN JIEKTPUUYECKUI TOK YVK-1 Y2
H4
32
3.3. MaruuTHoOE I10JIe VK-1 V2
H?2
41.T 32
.1. F'eomeTpuueckasi OnTUKa. VK-1 v o
BomaHoBas ontuka
H4
4.2. TennoBoe nznyuenue. KBaHTOBBII 32
VK-1
MEXaHWU3M U3IIy4YCHUs CBETa y2
5.1. IlnanerapHas MOZeIb aTOMa. VK-1 39
Teopust bopa
5.2. OnTHyecKkne KBaHTOBEIC
reHepaTtopsl. Buasl paainoakTHBHOTO
U3JIy4CHUS U €r0 IPOHUKAIOIIAs YK-1 32
criocoOHOCTh. CTpOeHNE aTOMHOTO
sipa
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5.2. lllkaapl 1 KPUTEPUHU OLIEHUBAHUSA TOCTHKEHUSA KOMIIETEeH Uil

5.2.1. IIkaanl OoLeHUBAHUSA JOCTHKEHUS KOMIIETEHIIHIA

Bun onesku OreHKH

HEYIOBIIET- | YIOBJIETBO-

AKaZ[eMI/I‘lCCKaH OIICHKa I10 4-x OamILHOM IIKaJIe XO0pomIo OTJIMYHO

BOPHUTENBHO | PHUTEIHHO

5.2.2. Kputepuu olleHUBAHUS TOCTHKEHUS KOMIIEeTeHIUM

Kputepuu onieHKu Ha SK3aMEHE

Onenka, ypoBeHb
JOCTH)KEHHS
KOMIETEHIUN

Omrcanne KpuTeprueB

OTIMYHO, BEICOKUH

CTyneHT TmoOKa3ajn TIONHBIE W TJIyOOKHE 3HAaHUS IPOrPaMMHOTO
MaTepuana, JOTMYHO M apryMEHTHPOBAHO OTBETHJ Ha BCE BOMPOCHI
SK3aMCHAIMOHHOTO OWJIeTa, a TaKkXKe Ha JOMOJHUTEIbHBIE BOMPOCHI,
CIIOCOOEH CaMOCTOATENBHO PEIaTh CIOXKHBIE 3a1a4YH JUCIIATLIHHBI

Xopo1110, MpOJABUHYTHIN

CryneHT TBepI0 3HAaeT MPOTPAMMHBIN MaTepHall, TPaMOTHO €ro M3jaraert,
HE JIOMYCKaeT CYMIECTBEHHBIX HETOYHOCTEH B OTBETE, JOCTATOYHO ITOJTHO
OTBETWJI Ha BOMNPOCH SK3aMEHAIMOHHOTO OWJIETAa W JIOMOJIHUTEIILHBIC
BONPOCHI, CIIOCOOCH CaMOCTOSTENBLHO pelIaTh CTaHAApPTHBIC 3aJlauyd
TUCTIMTITAHBI

Y 10BIIETBOPUTEIBHO,
MOPOTOBBIN

CrygeHT moKaszal 3HAaHUE TOJBKO OCHOB MMPOrPaMMHOIO MaTepuana,
YCBOWJI €r0 TOBEPXHOCTHO, HO HE JOIMyCKal TpyObIX ONIMOOK WU
HETOYHOCTEH, TpeOyeT HABOJSIIUX BOMPOCOB JUIsi MMPABHIBHOTO OTBETA,
HE OTBETWJ Ha JOIOJHHUTEIHHBIE BOIPOCHI, CIIOCOOCH pemniath
CTaHJApPTHBIE 3aJa4d JUCLUIUIMHBI C TOMOIIbIO IPETogaBaTes

HeynosnersopurensHo,
KOMIIETEHIIMSI HE OCBOCHA

CryneHT HE 3HaeT OCHOB IPOTPAMMHOI0 MaTepuaia, I0MycKaeT Trpyonie
OIMOKK B OTBETe, HE CIIOCOOCH pemaTh CTaHAApPTHBIC 3a/auyd
JIMCUUILUIUHBI JaXKe ¢ MOMOIIBIO MPEnoaaBaTelis
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Kputepuu orieHKu TECTOB

OrneHka, ypoBeHb
TOCTYKCHHUS
KOMIIETCHIIUN

Omrcanne KpuTeprueB

OTIMYHO, BEICOKHI

Copeprxanne IpaBUIHLHBIX OTBETOB B TecTe He MeHee 90%

Xopo1110, MpOJBUHYTHIN

Copep:xaHne IpaBUIBHBIX OTBETOB B TeCTE HE MeHee 75%

Y 10BIIE€TBOPUTEIBHO,
MOPOTOBBIN

Copep:xaHne IpaBUIBHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIMSI HE OCBOCHA

CopeprxaHne paBUIHLHBIX OTBETOB B Tecte MeHee 50%

Kpurepuu o1ieHKH yCTHOrO onpoca

OreHka, ypOBEHb
JOCTHKEHUS
KOMIIETEHIUI

Omrcanne KpuTeprueB

3auTeHo, BEICOKHH

CTyIeHT JeMOHCTPUPYET YBEPEHHOE 3HaHUE MaTepHaia, YeTKO BhIpaKaeT
CBOIO TOUY 3pEHHS [0 paccMaTpUBAacMOMY BOIIPOCY, TMPUBOIS
COOTBETCTBYIOIUE MPUMEPEI

3a4TeHo, IPOABUHY THIH

CTyI[eHT ACMOHCTPUPYCT YBCPCHHOC 3HAHWC MAaTCpHajia, HO AOIYyCKAacT
OTACIIBbHBIC MMOTPCITHOCTHU B OTBETC

3auTeHo, TOPOTrOBbII

CTy,I[eHT ACMOHCTPUPYCT CYIICCTBCHHBIC np06em,l B 3HAHUAX MaTCpuUaJa,
JOOITyCKacT OIIMOKHU B OTBETAX

He 3adreno, KoMIeTeHITUS
HE OCBOCHA

CTyneHT JEMOHCTPUPYET HE3HaHHWE MaTepuaia, IOMyCKaeT IpyObie
OIIIMOKHU B OTBETAX

Kpurepuu onieHku pemeHus 3agad

OrneHka, YpOBEHb
JIOCTUKEHUS
KOMITICTCHITUI

Onucanue KpUTEpUEB

3a4yTeHO, BLICOKUH

CTyZneHT yBEpEeHHO 3HaeT METOJWKY M ajJrOPWUTM pEIIeHHs 3aaadd, He
JIOITYyCKAaeT OIMUOOK TIPH €€ BBITIOTHEHHH.

3auyTeHo, NPOIBUHYTHII

CTyneHT B IIEJIOM 3HAeT METOAWKY M QJITOPUTM pPEIICHMs 3a7add, He
JIOITYCKAaeT TPyObIX OIMOOK MPH €€ BBHITOJIHEHUH.

3a4TeHO, TOPOTOBBIH

CTyneHT B LEJIOM 3HAET METOAUMKY M alrOpUTM pEIICHUS 3aJaud,
JIOITyCKAeT OMIMOOK MPHU €€ BBITIOJHEHUH, HO CIIOCOOCH UCTIPABHUTh UX MPU
TTOMOIIIH MTPETIOAaBaTENsl.

He 3aureHo, KoMIeTCHITUS
HE OCBOCHA

CTyneHT He 3HaeT METOAUKY M aJrOpUTM peEIIeHHs 3aJaud, AOIMYCKaeT
rpyOble OIIMOKHM MPU €€ BBINONHEHHH, HE CIIOCOOEH UCIPaBUTh MX MpPU
HIOMOIIM [TPENoJaBaTes.




Crtpanuna 16 u3 33

5.3. MaTtepuaJbl 1Jisl OLEHKH JOCTHKEHUST KOMIIeTeH Uil

5.3.1. OueHouYHbIe MATEPHUAJIBI IPOMEKYTOYHOH aTTECTAIUU

5.3.1.1. Bonpocsl Kk 3K3aMeHy

Ne Conep:xaHue Komme- UK
TeHLUA

1 ['maponnnamMuka uaeanbHON )KUIKOCTH. Y paBHEHUE VK-1 H2
HEPa3pbhIBHOCTHU MOTOKA. Y paBHEHUE bepHyn.
Bsskocte. 3akon HetoTona st Bsiskoctu. Koagdurment

2 YK-1 V2
Bsi3kocTH. 3akoH Ctokca.

3 Hp10TOHOBCKHE 1 HEHBIOTOHOBCKUE KUJIKOCTH. JIaMuHapHOE U VK-1 H 4
TypOyJIeHTHOE TeueHue KuaKocTu. Yucno PeitHombaca.
OCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

4 | (MKT). Onsritsl, noarsepsxkaatomre MKT. OcHoBHOE ypaBHEHHE YK-1 32
MKT.
[ToBepxHOCTHBIH c110#i B xuAKOCTIX. Koadpurment

5 | moBepxHOCTHOTO HaTsKeHUsI. CBOOO HAS SHEPTHUs YVK-1 V2
MMOBEPXHOCTHOT'O CJIOSI KUJIKOCTH.

6 JlonoaHUTENBHOE TaBJICHUE 11O UCKPUBIEHHOM MOBEPXHOCTHIO VK-1 H4
xuakoctu. Popmyia Jlamnaca.

7 CmaunBaHue ¥ HecMaurBaHue. KanwuisspHble sIBICHUS. VK-1 H3
®opmyna bopennu-KropeHa.

3 [TepBoe Havano TepmoauHamMuku. M3zompomneccsl. Pabora VK-1 39
UJEAJIBHOTO Ia3a IPH U30IIPOLIECCaX.
AnunabaTHbii porecc. YpaBaenue I[lyaccona. MossipHabie

9 | TemnIOEMKOCTH MPU MOCTOSIHHBIX JIaBJICHUU U 00BeMe. YK-1 32
YpaBaenue Maiiepa.

10 OnexTpuueckue 3apsaasl. 3akoH Kynona. DnekTpudeckoe noie. VK-1 V2
Hanpsik€eHHOCTB JIEKTPUYECKOTO MOJIS.
[IpencraBneHus o CBOMCTBAaX MPOCTPAHCTBA U BPEMEHH,

|] |7iexaiue B OCHOBE KJIACCUYECKOM MexaHuKu. [locTynarensHoe VK-1 39
JBUKEHHE TBEPIOrO Tela. paanyc-BeKTop. CKOpoCTh U
YCKOpPEHHUE.
JlnHaMyKa MaTepUaIbHOM TOYKH U MOCTYNATEIbHOTO IBHXKEHUS

12 TBEPIOTO Tesa. 3aKOH MHEPIIUU U MHEPLHAIbHBIE CUCTEMBI VK-1 39
OTCuUéTa. 3aKOHbI JTUHAMHUKHN MaTEPUAIBHOW TOYKU U CUCTEMBI
MaTepUaIbHBIX TOUEK.

13 Buemnue u BHyTpeHHUE cuiibl. [[eHTp Macc MexaHn4YecKoi VK-1 39
CUCTEMBI Y 3aKOH €r0 JIBUXKCHHUSI.
3aKOH COXpaHEHUsl UMITYJIbCa U €r0 CBA3b C OJTHOPOIHOCTHIO

14 YK-1 V2
MIPOCTPAHCTBA.

15 | Heynpyruii ynap. @yHnamMeHTaaIbHbIe B3aUMOICHCTBHS U CUJIBI. YK-1 32
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5.3.1.2. 3aga4u K 3K3aMeHY

Conep:xkanue

Komme-
TEeHLUA

AJIK

3anuiuTe peueHnue ypaBHEHUS TapMOHHMUYECKOTO KoyieOaHUs ¢
aMIUIUTyi0u A=5 cm, ecnu 3a Bpemsi t=I MuH COBEpIIAETCS
N=150 xonebanuii, a HaYaJIbHAas (aza KoueOaHul po=1/4.

YK-1

H3

MarepuanbHas TOYKa Maccoit m=20 2 COBepIIaeT
rapMOHHUYECKHE KojiebaHuss ¢ aMmrutyaoud A=5 cm. Ilepuon
konebanuit 7=10 c¢. Omnpexnenute 3HAUYEHHE CKOPOCTU H
YCKOpPEHHUs MaTepualbHONH TOYKHM B MOMEHT BpEMEHH, KOTOPOMY
COOTBETCTBYET (haza p=60°.

YK-1

V2

MasiTHuk COBEpIIAET 3aTyxaromue KoJIeOaHus c
norapupmuueckuM  nekpemeHToM 0=0,01.  Kakoe  umcio
KoJIe0aHUH TOJDKEH COBEPIINUTh MasiTHUK, YTOOBI €r0 aMIUINTY1a
YMEHBIIWJIACH B TPU pasa?

YK-1

V2

Omnpenennure pe30HAHCHYIO YacTOTY V, KOJIEOATETbHOW CUCTEMBI,
ecau  coOCTBeHHas  vactota  koieOamuit vo=300 [y, a
norapuMHUUECKUH IeKpeMeHT 3aryxanus 6=0,2.

YK-1

H4

[IpyxuHHBIA MasATHUK KECTKOCTBIO k=10 H/mc Trpy3oM
maccoit m=100z coBepIiaeT BbIHYXJICHHbIC KOJIeOaHHsI B BSI3KOM
cpene ¢ kodpduiEenToM  comportuBienus r=2-107 xe/c.
Omnpenenure  KOpPHUIMEHT 3aTyxaHus f U  PE30HAHCHYIO
aMIUTUTYAy Ap, €CIM aMIUIMTYIHOE 3HAYEHHE BBIHYKIAIOLIEH
cunbl Fua=10 mH.

YK-1

V2

3aBHCUMOCTb MPONICHHOTO TEJIOM IYTH S OT

BpeMeHH t 3a1aéTcs ypaBHeHueM: S=A-t+B-t>+C-t*, rne A=2 m/c,
B=-4 m/c?, C=8 m/c>. HaiiTu: a) 3aBUCHMOCTb CKOpOCTH V(t) 1
ycKopeHus a(t) oT BpeMeHu; 0) paccTosiHuE S1, IPOHACHHOE
TenoMm 3a Bpems t1=0,5 ¢ mocie Havaga ABUKEHUS, B)

CKOpPOCTh V| B YCKOPEHHE a; Tena depe3 Bpems t1=0,5 ¢ mocie
Hayaja JBH)KEHUS.

YK-1

V2

Onpenenure CpenHIOI KBAJAPATUYHYIO CKOPOCTH Ui MOJIEKYJI
WJICJIbHOTO ra3a, IJIOTHOCTh KOTOPOTO NpH AaBieHuu p=33 klla
cocrasnser p=0,3 ke/m’.

YK-1

H2

Ompenenure yIleNbHbIC TETIOEMKOCTH Cy ¥ Cp CMECH
YIJIEKHUCIIOTO ra3za Maccoi m;=3 2 ¥ a30Ta Maccoi mz>=4 2.

OIIK-1

V2

Kucnopon maccoit m=32 2 HaXOIUTCSI B 3aKPBITOM COCYJI€ IO
nasnenueM p=0,1 MIllanpu Temneparype 7=290 K. Ilocne
HarpeBaHus JaBJIEHHE B COCyJe TMOBBICHIIOCH B 4 pa3a.
Omnpenennure KOIMYECTBO TEIIOTHI (), COOOIIEHHOM Ta3y.

YK-1

H4

10

[Ipy HOpMaJNBHBIX YCIOBUSIX CpEmHSsS JJIMHA CBOOOJHOTO
npobera aTOMOB renus A=1,85-107 m. Onpenenure
kodpurnment qudbdys3un D remusi.

YK-1

H2

11

Kakoe KOnIMuYecTBO TEIJIOTHI BBIACIUTCS B PE3UCTOPE C
conmpoTtuBieHueM R=15 Om3a TpPeTbl0O CEKYHAY IOCIE
noaxitoueHus ucrounuka JJ[C, eciu cuila Toka yBEIMYUBAETCS
B TEUYEHHE  BpeMeHU Af=8 ¢1NO0  JUHEUHOMY  3aKOHY
ot I;=0 no [>=16 A.

YK-1

H3
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12

Onpenenure KOJUYECTBO TEIUIOTHI, KOTOPOE BBIICIUTCA B
pesuctope ¢ comnpotuBieHrueM R=20 Om nociie OTKIIOUESHHS
HUCTOYHUKA, €CIM CHUJla TOKa IpU OSTOM YMEHBIIAeTcs IO
sakony: I=Ip-¢”' , rne Iy=12 A; 6=900 c”!.

YK-1

H3

13

Onpenenure TMIOTHOCTh TOKa, €ciau 3a Bpems At=(0,5 c 4depe3
IIPOBOAHMK C  IUIOIIAAbI0  IONEPEYHOro  ceueHus S=3,2
mm? mponmoN=75-10"? snexTpoHOB.

YK-1

H2

14

IBa wucrounnka c¢ OJCE=5BuE,=3Bu BHYTpEHHUMHU
COMPOTUBIIECHUSAMU ¥;=r2>=2  Om TOJKIIOYEHBl  IMapaICIIbHO
pesuctopy ¢ conportuBiienueMm R=1 Om. Onpenenure cuily Toka
B PE3UCTOpE.

YK-1

H4

15

JIBa JUIMHHBIX NapaUICJIbHBIX IIPOBOJA HAXOAATCSA B BO3yXE HA
paccrosHuuU r=5 cm apyr ot gpyra. Ilo mpoBogHMKaM TEKyT
TOKH cuioi [;=>=5 A B NPOTUBOMOJIOXKHBIX HAIPABICHUAX.
Onpenenure  HMHOYKOUIO  MarHMTHOIO  MOJL B TOYKE,
HaxOJsIIeNcs Ha PAacCTOSHMUU r1=4 ¢M OT OJHOTO U ¥2=3 cM OT
JPyToro npoBoJa.

YK-1

H4

5.3.1.3. Bonpochl K 3a4eTy ¢ OLeHKOM
He npenycmotpen

5.3.1.4. Bonpocsl Kk 3a4eTy
He npenycmotpen

5.3.1.5. IlepeyeHb TeM KYpCOBBIX IIPOEKTOB (padoT)

He npenycmoTrpensl

5.3.1.6. Bonpochl K 3amuTe KypcoBOro npoekra (padorsi)

He npenycmotpen
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5.3.2. OueHo4YHbIe MAaTEPHAJbI TEKYIIEr0 KOHTPOJISI

5.3.2.1. Bonpocsl TecTOB

Conep:xkanue

Komme-
TeHI U

WK

Kaxkoe muddepenimanbHoe ypaBHEHHE ONTUCHIBAET
BBIHY’KJICHHbIC TApMOHUYECKHE KosieOaHus?

d*x
dt’
d*x dx

+20 - —+w,x=0
dt* p d °

d’ x dx
3. " +2ﬁ-5+a)§x=

+a; x=0

0

-cosm,t

YK-1

32

F,
m
Ha pucynke nokazaHbl A
pE30HAHCHBIE KPUBBIE TPEX
KOJICOATEIIbHBIX CUCTEM.
Kakas cucrema obnanaer
HArOOJBITUM
K03 PHUUMEHTOM 3aTyXaHusi?

1. IlepBas.

2. Bropas.

3. TpeTns.

4. Koadpumment
3aTyXaHHs OJUHAKOB BO BCEX
TpEX cUcTEeMax.

YK-1

V2

Pe3oHaHcHas UKIMYECKass 9acTOTa onpenesieTcst PopMyIioi:

3. o, =] -2/’

YK-1

32

[Tap u monas cepa, uMeromKe OAMHAKOBBIE MACCHI M PATUYCHI,
CKaTBIBAIOTCS 110 HAKJIOHHOM TIOCKOCTU 0€3 MPOCKaTbh3bIBAaHUS C
OJIHOH U TOM 7K€ BBEICOTHI. Y OCHOBAHUSA HAKJIOHHOU INIOCKOCTH:

1. CxopocTu Ten OJMHAKOBBI.

2. CkopocTs mapa 0oJblIe.

3. CkopocTb oo cgepsl OombIie.

4. OTBeT HEOIHO3HAYEH.

YK-1

H1
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Hcnone3ys TeopeMy
[lITeiinepa, omnpenenure, BO
CKOJIBKO  pa3  yBEJIMYUTCA
MOMEHT  HMHEPUHMH  KOJbLA
pazuycoM R, ecii  OCh
BpalIeHUs MIEPEHECTH u3
LIEHTpa KOJIbLIA Ha €T0 Kpai.

1. B4 paza.

2. B2 paza.

3. B 1,5 paza.

4. B3 paza.

OIIK-1

H4

Koseco Bparmaercs ¢ yrioBsIM ycKopeHueM £=2 pad/c’. MoMeHT
HHepImH Koneca J=1 ke-m’. MOMEHT YCKOPSIOIIEi CHITBI PaBeH:
1. M=0,5Hwm.
2. M=0,25 Hwm.
3. M=2Hwm.
4. M=4 Hwm.

OIIK-1

V2

Kakwue nporuieccol
U300pakeHbl HA A
puc.a, 6. p

/ £} 14 Py

1. Puc.a - Vs / Py
n300apHbId, puc.0 -

W30XOPHBI. 5 / f /
2. Puc.a - ¢ o

’
s,
R 5 L
>

M30XOpHBIH, puc.0 - 0 T 0 g
n300apHBIH.
3. Puc.a-
HM30TEPMUYECKHIA,
puc.0 - u300apHBbIii.
4. Puc.a
HU30XOPHBIH, pUC.0 -
HU30TEPMUUECKUH.

a) 0)

OIIK-1

32

Temnepatypa rasza pasHa 7. CpeHsiss KHHETUYECKas SHEPTUs
MIOCTYIATEJIBHOTO ABHKEHUS OJHOM MOJIEKYJIbI ra3a PaBHA:

1. iKT
2

2. EKT
2

3. éVI(T.
2

OIIK-1

32
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B xakoM 13 nepeurcieHHbIX IPOLECCOB TEMIIOEMKOCTh
MakcuMaibHa?

1. B uzoxopHom mpoiiecce.

2. B uzo6apHoM mporiecce.

3. B aguabatHom mporecce.

4. B u30T€pMHUUYECKOM TPOIIECCE.

YK-1

H4

10

Omnpenenute  aOCOMIOTHYIO  BJIQKHOCTh  BO3AyXa  IpH
temneparype +18’C, ecnmu ero Touka pocel pasHa +8°C.
[110THOCTH HACHIMIEHHOTO Mapa npu Temneparype +18°C pasHa
15,4-107 xe/m’, a mpu +8°C — pasna 8,3-107 ke/ar’.

1. 71107 xe/ai’.

2. 23,7-107 ke/i’.

3. 154-107° ke/n’.

4. 83107 kao/ni’.

YK-1

V2

11

Kanmumnsp, CMa4MBaeMBbIH
0003HauEH HOMEPOM:

JKHIKOCTBIO,

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

bl

YK-1

V2

12

B YETHIPEX
Kawusipax HAaXOAMTCS BOAA IIpU 1 20 31 4
temnepatypax 5°C; 20°C; 40°C u 2

OJWMHAKOBBIX

60°C. B  kakom  Kanuuisape N
TemnepaTrypa Bojasl paBHa 20°C?
1. B nepsom.
2. Bo BTOpom. . - |
3. B Tperpem.
4. B uyeTrBépTOM.

T
Vg
]

]
T

A 'iD
1

YK-1

H2

13

JIist  Kakoro W3 TMEPEYUCIICHHBIX  Ta30B  OTHOIICHHUE
TeroéMKkocteit cp/cy=1,4?7

1. Jlmst remus.

2. Jlns HeoHa.

3. Jua COas.

4. Jlns a3ora.

YK-1

H4

14

WneaneHeplil ra3 nepexogur uz | s
coctosaus I B coctosiaue 2. B i P\ ol
KaKoM npomuecce ras B
coBepIIaeT OOJIBITYI0 paboTy? } 53
Ecnu nponecc unér Baons p o=

1. Pabora oguHakoBa. i

2. Bnomne BepxHeit :
KpHBOM.

3. Bponas cpenneit
KPHBOM.

4. Bpnoip HIOKHEN
KpHUBOM.

YK-1

32
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Usmensiercs i Temrieparypa raza B P
npoliecce nepexoa U3 COCTOSHUA 1

f)
B COCTOSIHHE 27 2/(_\ {

15 YK-1 H4
1. Tlonmxaercs.
2. lloBeimaercs.
3. He nzmensercs. 0
\%
5.3.2.2. Bonpochl JIs1 YCTHOTO ONpoca
Ne Conepxanue Kowmme- NAK
TEHIUs
1 Hatp ONpeJIENeHHe 1 3amHcaTh @OEMYHY paanyc-BeKTopa, VK-1 39
JUHEWHON CKOPOCTU MaTepUaIbHON TOUKH.
) JaTe onpeneneHue M yka3zarb HarpaBleHUE TaHTCHIHAILHO, VK-1 V2
HOPMAJIBHO U IIOJIHOT'O YCKOPEHUSI MaTEPUAIbHOU TOUKH.
3 3anucats HOpMYIIHI, yKasaTb HalpaBlIeHHe 1 1aTh VK-1 v
ONpeJIeJICHUE YII0BOM CKOPOCTH U YIJIOBOTO YCKOPEHHUS.
4 CdopmynupoBaTh MEXaHUYECKUH TPUHITUTT OTHOCHTEIFHOCTH VK-1 Ho
["anunes. ChopMynrpoBaTh 3aKOHBI THHAMHKH.
5 Uto Ha3bBIBaETCSI MOMEHTOM MUMITYJIbCA, MOMEHTOM CHJIbI? VK-1 o4
Yka3arh UX HapaBJICHUE OTHOCUTEIHHO TOUYKH (TI0JIIOCA).
6 BriBecTH OCHOBHOE ypaBHEHUE AUHAMUKH BPAILATEIBLHOTO VK-1 V2
JBrkeHus. M310xuth Gpru3ndeckuii CMbIC MOMEHTa HHEPLIUH.
7 3anucaTh ypaBHEHHE MOMEHTOB YK-1 32
3 CdopmynupoBats Teopemy [ toiirenca - lltelinepa u mpuBecTu VK-1 H3
npuMep e€ NPUMEHEHHS.
9 Kaxkue 3ak0HBI COXpaHEHHSI BBITIOIHSIOTCS ITPH a0COTIOTHO VK-1 39
YOPYTOM M HEYNIPYTOM ynape?
10 3anucarh 3aKOHBI COXpaHEHUS IPU A0COTIOTHO YIIPYTOM H VK-1 39
HEYIPYIroM yaape.
Kak omnpegenutb W OT 4Yero 3aBUCUT PEXKUM JABUKECHUS
11 YK-1 32
KUJKOCTH
12 [Iepeuncnuts U gaTh ONpeeIeHUE ABIECHUN nepeHoca. [louemy VK-1 39
OHM NOJYYHJIM TAKOE Ha3BaHUeE?
13 3anucaTh ypaBHEHUE COCTOSIHUS HMJEAIbHOTO Ta3a | VK-1 39
c(hOpMyJIUPOBATh YCIOBUS €r0 MPUMEHUMOCTH.
14 OOBSICHUTH, TOYEMYy TEIUIOEMKOCTh Ta3a B Ipolecce npu VK-1 39
MIOCTOSIHHOM JIaBJI€HUH OOJIbIIIe, YeM MPH MOCTOSIHHOM 00BEME.
15 Onpenenutp YHUCIO  CTEMEHEH CBOOOJABI  OJHOATOMHOM, VK-1 39

JIBYXaTOMHOW 1 MHOTOATOMHOM MOJIEKYJIBI.
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5.3.2.3. 3agaum AJ1s1 NPOBEPKU YMEHHI U HABBIKOB

Conepxanue

Komme-
TeHI U

WK

IIpy KakOM pacTATMBAIOIIEM HAIPSHKECHUU JIATYHHBIM CTEPKEHb
UCIBITBIBAET TAKOE K€ yNJIMHEHHWE, KaK W IIPU HAarpEBAaHWH HA
50°C ? Monyns ynpyroctu naryru pasen 11,2:10'0 H/m?
TemmnepaTypHbIii KO3()PHUIIUESHT JTUHEWHOTO PACITUPEHUS JIAaTyHU
pasen 0,000019 K.,

YK-1

V2

OnuH MOJB UACATBHOTO Ta3a coBepmui padoty A=300 J[x, moryans
0=500 JIx Temnorel. OnpenenuTh N3MEHEHUE BHYTPCHHEH YHEPTUH
rasa.

YK-1

V2

I'a3 pacumpsiercst oT 00béMa V7 10 00bEéMa V2 ouH pa3
HM30TEPMUYECKH, BTOPOM — U300apHO, a B TPETHA — anabaTHO.
[Tpu kakoM mporecce ra3 coBepiuiaeT O0bLIyI0 padoTy U
MoJTy4yaeT OoJIbIee KOJIMIECTBO TEILIOTHI?

YK-1

V2

Kakas gacTs BHyTpEeHHEH SHEPTUU MOJIEKYIIBI KUCIOPOIa
MIPUXOJNUTCS Ha MOCTYMaTeIbHOE U KaKas 4acTh Ha
BpalaTebHOE JBUKEHUE?

YK-1

H2

Kax u3MeHuTCst eMKOCTh IIIOCKOTO KOH/IEHCATOpa €CIIU U3 HEro
YAQIUTH TUSJEKTPUK C JUAICKTPUUECKON MPOHUIIAEMOCTBIO,
paBHOI1 27

YK-1

H4

Kak u3MeHuTCs MOAyJIb HANPSKEHHOCTHU 3JIEKTPOCTaTHYECKOTO
0JI51, CO3AHHOTO TOYEUHBIM 3apsIIOM, IIPU YBEITHMUEHUH
pacCTOSIHUS OT ATOTO 3apsaa 10 TOYKH HaOoaeHus B [V pa3?

YK-1

V2

Kax u3MeHuTCs 3HeprUs AMEeKTPUUYECKOT0 MOJIsl 3apsyKEHHOTO
IIJIOCKOTO KOHJEHCATOpa, €CJIM PA3HOCTh MOTEHIIUATIOB MEXTY
€ro IJIaCTUHAMH YBEJIMYUTCS B TpU pa3a’?

YK-1

V2

IIpy KakoM COOTHOIIEHHWU BHYTPEHHETO CONPOTUBIECHUS (F)
MCTOYHUKA 3JICKTPUUYECKOI IHEPIHH U CONMPOTUBICHUHN HArpy3Ku
(Ry) UCTOYHUK OTAAET MAKCUMAIbHYIO MOIIHOCTh BO BHEIIHIOIO
AJIEKTPUYECKYIO 1ENb?

YK-1

H3

CornpoTuBiieHHE HArpy3KH, COEAMHEHHOE MOCIEA0BATEIBHO C
HMCTOYHUKOM MTUTAHUs, B YETHIPE pa3a MPEBHIIIACT BHYTPEHHEE
COMPOTHUBIIEHNE UCTOYHHKA JIEKTPUUECKOro Toka. Onpenenure
KIIJI ncrounuxa.

YK-1

H1

10

Kax n3menuTcs cuia B3auMOAECHCTBUS IBYX MapauiebHbIX
MIPOBOJIHUKOB C TOKOM, €CJIM CHJIa TOKA B OJJHOM MPOBOJHUKE
YBEJIIMYMTCS B 2 pa3a, a B APYromM NPOBOJAHUKE - B S paz?

YK-1

H4

11

YpaBHEHHE NBUKEHUS MATEPUATIBHON TOYKH UMEET BHUIL:
s=A+Bt+Ct ,tne A=2 m, B=1 m/c, C= 5 m/c’. Onpenenure
YCKOpPEHHUE TOUYKH B MOMEHT BPEMEHHU =3 C.

YK-1

32

12

MarepuaibHas TOYKa Ha IPYKHHE MAaCCOM M=3 KT COBEpIIacT
rapMOHHYECKHE KoNebaHus no 3akony: X = 3-Sin(5-¢+ 7).
Onpenenure KECTKOCTD MPYKHUHBIL.

YK-1

V2

13

MartepuanbHas Touka Mmaccoit m =10 ke Ha IpyKUHE,

. H
JKECTKOCTE KOTOPOU k = 25(0— COBepIIAECT FapMOHUYECKHE
M

Kosebanus. YeMy paBHa IUKIMYECKask 4acTOTa KoJieOaHU @), .

YK-1

H4
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HuddepennmranbHoe ypaBHEHHE TAPMOHUYECKUX KOJIEOaHUA
2

d"x )
14 | npy>XMHHOTO MasTHUKA % +w, - x =0 . 3amamure GopmyJry YK-1 32
pELIEHMSI 3TOr0 YpaBHEHHUS.
YenoBek CTOUT Ha Kpaio MIaT(GOpMbl, BpALIArOIIEHCs ¢ YIII0BOM
CKOpPOCTBhIO ;=5 pan/c. Macca miargopmMbel NpeHEOPEKUMO
MaJla 10 CpPaBHEHHIO C Maccoil yenmoBeka. Yemy Oyaer paBHa
15 P Y OyAet P VK-1 32

YIJIOBasi CKOPOCTh BpalleHUs IUIaTGOpMbl TOCIE TOro, Kak
YEeJIOBEK IMEpEeUIET B TOYKY, PACIOJIOKEHHYIO ITOCEpPEIUHE
MEXy KpaeM U HEHTPOM MIaThopMbl?

He npenycMmoTtpensl

5.3.2.5. Bonpochl 1J1s1 KOHTPOJIbHOM (pac4yeTHO-Tpadgu4ecKoii) padoTsl

He npenycmotpena

5.3.2.4. Ilepevyenn Tem peepaToB, KOHTPOJIBHBIX, pacieTHO-TpaduIecKux pador
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5.4. CucremMa onleHUBaHUSA JOCTHKEHUS KOMIIETEHIINA

5.4.1. Onenka 10cTHAKEHUS KOMIIETEHIMI B X0/1e IPOMEKYTOYHOM aTTecTaluu

VYK-1: CriocoOHOCTh OCYIIECTBIATH MOWUCK, KPUTUYECKHH aHAJIW3 W CHHTE3 WH(OpMaluu,
IPUMEHSATh CUCTEMHBIM MOJXO0/1 U PEIICHHsI TOCTABICHHBIX 33a4

WNuankatops! qocTmkeHus KommeTeHun Y K-1

Homepa Bonpocos u 3aiau

Kon

Coneprxanue

BOIIPOCHI K
9K3aMeHy

3a/1a41 K
JK3aMEHY

BOIIPOCHI K
3a4eTy

BOIIPOCHI TI0
KYPCOBOMY
MPOEKTY
(pabote)

32

OOyuarommiics 10HKEH 3HATh
AJITOPUTMBI aHAJIM3a 3a/iad, BbIACIIAA UX
0a30BbIE COCTABJISIONIHUE - (PU3NUECKHIE
OCHOBBI MEXaHUKH, MOJICKYJISIPHOU
(GU3UKK ¥ TEPMOJAUHAMUKH,
ANEKTPOMArHETU3Ma, ONITUKH, ATOMHOU
U SIIEPHOH (PHU3HKH, JIekKAIIUX B OCHOBE
TEXHOJOTHYECKHX MPOIECCOB B
300TE€XHUHU

4,8,9,
11-13, 15

V2

OOyJarommuiics 10HKEH YMETh
HAXOJHUTh U KPUTHIECKH
aHaJIM3UPOBaTh HH(OpMAITHIO,
HEOO0XOIMMYIO JUIS PEeUICHHUs
MOCTaBJICHHOW 3a/1a4yM - HMCIIOJIb30BaTh
dbusznyecKre 3aKOHBI JIsl OBJIAICHUS
OCHOBaMU TEOPHUH U NMPAKTUKU
TEXHOJOTMYECKHUX MPOIIECCOB B
300TeXHUU

2,5,10,14

2,3,5,6,8

H2

OOyuaromuiics TOKEH UMETh HaBBIKU
BBISIBIICHUSI M HCCIICJOBAHUS IPOOIEM
npoeCcCHOHATBHON ~ JEATENbHOCTH €
IpUMEHEHHEM aHallu3a, CHHTe3a |
JIPYTHUX METOJOB HHTEIUICKTYalbHOU
JeSTeIbHOCTH

1,7

1,7,10,13

H3

OOyuaronuiics JT0JDKEeH UMETh HaBBIKU
apryMEHTUPOBAHHOTO  (OPMHUPOBAHUS
COOCTBEHHBIX CYXIECHHUH M OIICHKH C
HCIIOJIb30BaHUEM CHCTEMHOI0 MOAXO/A.

4,11, 14

H4

OOyyaromuiicss JOKEH HMMETh OIBIT
WCIIOJIb30BaHMSI COBPEMEHHON HAy4HOU
U3MEPUTEIIBHON arnmaparypsl,
BBITIOJTHEHUS MPOCTEHIINX
SKCHICPUMCHTAJIbHBIX I/ICCJIG,Z[OBaHI/Iﬁ
pa3IUYHBIX (PU3UYECKUX SBIECHUH C
HpUMEHEHUEM UH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH

9,12, 15
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5.4.2. OueHka 10CTHKEHUSA KOMIIETEHIIUI B X0/le TeKYIIero KOHTPOJIs

VYK-1: CnocoOHOCTh OCYIIECTBISATh MOUCK, KPUTUUYCCKUW aHAIW3 M CHUHTE3 HH(POPMAIIHH,
IMPUMCHSATH CUCTEMHBIN noaxoa Ajid peuICHUA MOCTABJICHHLIX 3aJ1a4

Nunukatopsl goctxeHus kommereHuuun YK-1 Howmepa Bonpocos u 3amau

Kon

Conepxanne

BOTIPOCHI
TECTOB

BOIPOCHI
YCTHOTO
orpoca

3aJa4uu JUIs
IIPOBEPKHU
YMEHUH U
HaBBIKOB

31

OO0yJarommiics J0HKEH 3HATh aJITOPUTMBI
aHaJiM3a 3a/a4, BbIIEIsIsI X 0a30BEIC
COCTABJISIONINE - PU3HIECKUE OCHOBBI
MEXaHUKH, MOJICKYJISIPHON (U3UKH U
TEPMOJIMHAMUKH, DJIEKTPOMArHeTu3ma,
OIITUKH, aTOMHOH U SACPHON (PU3UKH,
JISXKAIMX B OCHOBE TEXHOJOTHYSCKUX
MPOLIECCOB B 300TEXHUU

1,3,7,8,14

1,7,9,10-15

11, 14, 15

\!

OO0yJarommiics T0HKEH YMETh HaXOUTh U
KPUTUYECKH aHAIN3UPOBATh MH(OpMAIHIO,
HEOOXOAUMYIO JJISI PEIICHUS TTOCTaBICHHON
3ada4u - HUCIIOJIB30BAaTh q)HSquCKI/IC
3aKOHBI JJIS1 OBJIAJICHUSI OCHOBAMH TEOPUH U
HpaKTI/IKI/I TECXHOJOT'NMYCCKUX npouecc0B B
300TECXHUH

2,6,10,11

2,3,6

1-3,6,7,12

H2

OOyuaromuiicss JODKEH HMETh HaBBIKU
BBISIBIICHHS. W HUCCIEAOBAaHHS INPoOiIeM
npopeCCUOHATBHON ~ JESATENBHOCTH  C
IpUMEHEHHEM aHaln3a, CHHTE3a U JPYTHX
METOJIOB UHTEJUICKTYAJIbHOM JESITeIbHOCTH

4,9

H3

OO0yJaromuiicss JTOJDKEH WMETh HaBBIKU
apryMEHTUPOBAHHOTO dbopMupoBaHus
COOCTBEHHBIX CYXXICHUW H OIICHKH C
HCITOJIb30BAHMEM CUCTEMHOIO ITOIX0/1a.

H4

OOyJarommiicss JOJDKEH WMETh  OIBIT
UCIIOJIb30BaHUsS. COBPEMEHHOM  HAy4HOHU
M3MEPUTENIbHOM anmapaTypbl, BBIITOJIHECHHS
MPOCTEUIINX AKCIIEPUMEHTAIbHBIX
WCCJICIOBAHUIM  Pa3IUUHBIX  (U3UUCCKUX
SIBJICHU C IPUMEHEHUEM MHPOPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
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6. YueOHO-MeTOAMYeCKOe U HHPOPMAIIMOHHOE 0OecreuyeHre JUCHUIINHbI

6.1. Pexomenayemasi aureparypa

bubnuorpadudeckoe onucanue

Tun n3nanus

Bup yuebHoit
JUTEPaTyphl

I'paborckuii P.1. Kypc ¢uzuku: yuebHoe mocodue ajis
cryneHToB BY30B, 00y4arommxcs mo ecTeCTBEHHBIM U
TEXHUYECKUM HAIpaBJICHUsIM U crieranbHocTsiM/P. .
I"paboBckuid. - C-116.: Jlans, 2012. - 607 C.

Yyebuoe

OcHoBHas

Tpodumosa T.U. Kypc ¢muxu/T.U. Tpodumona. -
M.: akanemus, 2007. -559 C.

YuebHoe

OcHoBHaA

Jlemenko B. I'., Mnpnu I'.K. MemunmHckas u
ounonorudeckas pusuka: YueOHoe mocooue MuHCK:
OO0OO "Hogoe 3nanue" Mocksa: OOO "HayuHo-
m3narensckuit nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=766789

Yyebuoe

OcHoBHas

Jlemenko B. I'., Mnpnu I'.K. Menunuuckas u
ounonornueckas ¢usuka: [Ipakrukym. MuHCK:
00O "Hogoe 3nanue" Mocksa: OOO "HayuHo-
m3narensckuii nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=608780

YuebHoe

JlononaurenbHas

Metoanueckue ykazaHus Uil BBIIIOJTHEHUS
1a00paTOPHBIX PabOT MO PU3UKE AT 00YHAIOLTHXCS
Ha (aKkyabTeTe BETEPUHAPHON MEIULIMHBI U
TEXHOJIOTUH KUBOTHOBO/ICTBA 10 HAIPABIEHUIO
36.03.02 - 3ootexnus. Y. 1 / Boponexckuit
roCy/1apCTBEHHBIN arpapHbIil YHUBEPCUTET ; [COCT.
. B. ITonoB] .— Boponex : BopoHexckuii
roCy/1apCTBEHHBIN arpapHblil yHusepcurer, 2017 .—
63c.:un.—
http://catalog.vsau.ru/elib/metod/m131334.pdf

Metoanueckoe

®dusnka u buodusuka [ DnekTpoHHBIH pecypc] :
METOANYECKUE YKA3aHUS 10 BBHIOJTHEHUIO
Ja00paTOPHBIX padOT MJIst 00yJaroNUXCs Ha
(bakynbpTeTe BETEPUHAPHOW MEIUITMHBI U
TEXHOJIOTMH )KMBOTHOBOJICTBA OYHOW U 3a0YHOM
¢dbopMm oOyuenus. Yacts 2 / BopoHexckuit
rOCYIapCTBEHHBIN arpapHblil YHUBEPCUTET ; [COCT.
H. B. Ilonos] Boponex : Boponexckuit
rOCyIapCTBEHHBIN arpapHblil yHuBepcuret, 2020
http://catalog.vsau.ru/elib/metod/m153178.pdf

Metoanueckoe

BecTHux Boponexckoro rOCy1apCTBEHHOTO
arpapHOro yHUBEPCUTETA: TEOPETUUECKUI U HAyYHO-
MpaKkTHYeCKUil xypHan / BopoHex. roc. arpap. yH-T
- Boponex: BI'AY, 1998-

Ilepuonnueckoe



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 cetn UuTepHeT

6.2.1. DjekTpOHHBIE OMOIMOTEYHbIE CHCTEMBI

Ne HaszBanue Pa3zmemenue
1 | Jlanb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | FOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnekxrponHas 6ubnnoreka BIAY http://library.vsau.ru/
6.2.2. IIpodeccuonaibHblie 6a3b1 JAHHBIX U HH(POPMALMOHHBIE CHCTEMbI
No Hassanue Pa3smenienune
1 Enunas MEKBEJIOMCTBEHHAs MHPOPMAITMOHHO—CTATH- https://fedstat.ru/
CTUYECKasi CUCTeMa
2 |CrpaBounast npaBoBast cucteMa KoncynpranT [Timoc http://ivo.garant.ru
3 | Arpapnas poccuiickas nHGOpMaIMOHHAsI CHCTEMA. http://www.aris.ru/
4 WudopmarmonHas cucrema 1o ceabCKOX035CTBEHHBIM http:/agris.fao.org/
HayKaM U TEXHOJIOTHSIM

6.2.3. CaiiTbl M1 HHPOPMALMOHHBbIE MOPTAJbI

Ne HazBanue Pa3smemenune

1 | Bce 'OCTm1 http://vsegost.com/

2 | Poccuiickoe x03s4iicTBO. CenbX03TEXHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bam nyreBoauTens B MUpE TEXHUKH http://techserver.ru/

4 | Uudonopran no Gpu3uKe st CTyJICHTOB 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. MaTepuaJIbHO-TeXHHYECKOE U IPOrpaMMHoOe obecneyeHue JUCHUIIHHBI

7.1. [ToMeeHus 1J151 BeJleHUs1 00Pa30BaTeJIbHOI0 Mpouecca u 000py10BaHue

7.1.1. JIs1s1 KOHTAKTHOI padoThI

Ne
Ne
yd. ayi Craryc aynuropun Ilepedyens obopymoBaHUS
KOPII. YA
Kommekr yueOHO mebenH,
VYyeOHnast aytutopust s JI€MOHCTPALIMOHHOE o0opyaoBaHue u
1 246 | mpoBeneHUS 3aHATUI y4eOHO-HaIIsIHbIE TOCOOUs: MHTEPAaKTUBHAS
JEKIIMOHHOTO THIa JI0CKa, JIEKIIMOHHBIE IEMOHCTPAIMH IO KypCy
o0mieit gusuke.
YueOHast ayTuTOpus IJIs
MIPOBEJICHUS 3aHATUN .
POBEA Kommekt yueGHOI Mebenn,
CEMHUHApPCKOIo TUIIA,
J€MOHCTPallMOHHOE 000py0BaHNE U
TPYIIOBBIX H
1 246 y4eOHO-HaIISIHbIE TOCOOUS: HHTEPaKTUBHAS
WHIUBUAYATbHBIX
. JI0CKa, JEKIIMOHHBIE IEMOHCTPAIUH 110 KypCy
KOHCYJbTAINH, TEKYIIETO o
. obrmieit gusuke.
KOHTPOJISI, TPOMEXYTOUHOMN
aTTecTaluu
Komrmiekt y4eOHOMI Mebenw,
JI€MOHCTPALlMOHHOE o0opyaoBaHue u
y4eOHO-HaTJISIHBIE TTOCOOUsI, J1abopaTopHOE
o0opyaoBaHue Case-study: U3yucHHe
3aKOHOB apa  I1IapoB,  OIpeJeeHHe
VYueOHast ayTuTOpust JIs yAap POB, pea
. MOMEHTa  HMHEPIMHM  JHCKa,  H3Yy4YeHHUE
9 6 | npoBeneHUs 3aHATUI o
BpalllaTeIbHOIO JIBUXKEHUS TBEPIOTO Teia ¢
71a00paTOPHOTO THUTIA
IIOMOIIIBIO MasgTHUKA Obepbeka,
onpeneneHue  kodddunuenta  Ilyaccona
METOAOM  aAMadaTUYEeCKOro  pacIIupeHus,
omnpeneneHue  koddduimeHta  BA3KOCTH
MeroaoM CTokca
Kommiekt mebenu, KOMIbIOTEpHash TEXHHUKA
C BO3MOXKHOCTBHIO TMOJKIIIOUYEHUS K CETH
"UuTepHer" u obecreueHHWEM JOCTyNa B
ANEKTPOHHYIO MH(POPMAIMOHHO-
o0pa3oBaTeNbHyl0  Cpely, HCIOJIb3yeMoe
[Tomerenue 11t XpaHeHUs U nporpamMmHoe obecrieuenne MS Windows,
1 245 PO UITAKTHIECKOTO Office MS Windows, DrWeb ES, 7-Zip,
o0cCITy>)KHBaHUS y4eOHOTO MediaPlayer Classic, fnnexc bpayzep /
obopyIoBaHuUs Mozilla Firefox / Internet Explorer, ALT

Linux, LibreOffice, mebenb nas XpaHeHUs u
oOCIy>)KMBaHUs y4eOHOTO 00OpYIOBaHUA,
JIEMOHCTPAIIMOHHOE obopynoBaHue u
y4eOHO-HATJISIHBIE TTOCOOUS: BHPTYaTbHBIN
MIPAKTUKYM.
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7.1.2. Il caMOCTOATEJIbHOM PadoThI

V4.

KODIIL.

aym.

Hazganue ayauropuu

ITepedyens obopymoBaHUS

232a

ITomemenue s
CaMOCTOSITEIbHON PabOTHI,
KYPCOBOTO MPOSKTUPOBAHUS

Kommiekt yue6HOI Mebenu,
J€MOHCTPAallMOHHOE 000pY0BaHNE U
y4eOHO-HATIATHBIC TOCOOMS, KOMITBIOTEpHAsI
TEXHHKA C BO3MOXHOCTBIO MOAKIIIOUEHUS K
cetn "HHTepHeT" u oOecrnieyeHneM 10cTyna
B AJIEKTPOHHYIO0 HH()OPMALIMOHHO-
00pa3oBaTEeNbHYIO CpPEy, HCIOJIB3yeMOe
nporpammHoe obecrieuenne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIaaexc bpaysep /
Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice
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7.2. IlIporpamMMHoOe obecriedeHue

7.2.1. lIporpaMMHOe o0ecriedeHne 001Iero HA3HAYEHU S

Ne HazBanue Pasmemenune
1 |Onepanuronnsie cucteMbl MS Windows / Linux TK B nog?xgon cetn
) [Takets! opucHbx npunoxennit Office MS Windows / IIK B nokasnbHOM ceTH
OpenOffice BI'AY
3 [Tporpammel 11 mpocmoTtpa ¢aitnoB Adobe Reader / IIK B nokasnbHOM ceTH
DjVu Reader BI'AY
4 Bpayzeps! AAnnexc bpaysep / Mozilla Firefox / IIK B nokasnbHOM ceTH
Internet Explorer BI'AY
IIK B nokasnbHOM ceTn
5 |AntuBupycHas nporpamma Drweb ES BLAY
. IIK B nokasnbHOM ceTH
6 |IIporpamma-apxuBatop 7-Zip BLAY
7 (Mynbstumenua npourpsiBarens MediaPlayer Classic 1K HO];?X’;OH et
8 |Ilnmatdopma onnaitn-oOyuenus eLearning server TTK B soKkansHoM cern
BIrAy
9 |Cucrema komnbrotepHoro tectupoBanus AST Test MK HO;?X’{;OH cetn

7.2.2. Cnennaau3npoBaHHOe IPOrPaMMHoOe o0ecrie4eHue

Ne Hassanue Pa3smenienue
1 Be6-opuenTupoBanHoe oducHoe MPOrpaMMHOE https://docs.google.com
obecneuenue Google Docs
5 Bupryanbnas nabopaTtopus I'mppomexaHuku. TIK B noxannHoi ceti BLAY
I'mapaBnuka
17 |ITakeT cratucTHYecKo 00pabOTKM TaHHBIX Statistica IIK ayn.122a (K1)

[T nna pemeHust 3aga4 TEXHUYECKUX BBIYMCICHUN

19 Matlab 6.1/SciLab [IK B nokanbHoOM cetn BI'AY

26 tepropaenpesereinun SIMARIS design | 11K Baoabiof ceru BIAY

32 |Cuctema kommnbroTepHO# anre6psl Mathcad IIK B nokanbHOM cetn BITAY

33| Cucrema KOMIBIOTEpHON anreOpsl Maxima IIK B nokanbHoM cetu B'AY

34 |Cuctema TpexmepHoro mojenuposanus Kompas 3D [IK B nokanbHol cetu BIAY

35 CHCTeMa} 3NIEKTPOHHOTO J0KyMeHToobopota EOS for https://deloweb.ms.vsau.r/DELOWEB

SharePoint

36 S;)c;:r;ﬂ :E;rsxzmsnposaHHoro MPOEKTHPOBARAS | rrrc ayn. 122,219,224, 321,370 (K1)
37 Cpena mnporpammupoBanusi Microsoft Visual Studio TTK THC-naGopatopun

(msdn)
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8. MexkaucuunjinHAPHbIE CBS3H

Jlucimruivea, ¢ KOTOPOi HE0OX0IMMO
COTJIaCOBaHHe

Kadenpa, Ha koTopoii npenogaercs
JMCLUIIIMHA

[Monmucs 3aBemyroiero
Kadempoit

HGOpI‘aHI/I‘IeCKa}I, AHAJIMTHYCCKas
N OpraHN4YCCKasad XuMus

XuMun

Maremartnka

MaremaTiky ¥ QUIUKH
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Ipuioxkenne 1
JIner mepnoanvyecKux NpoBepoK padoyeil MporpaMmbl
U MH(opManusi 0 BHECEHHbIX H3MEHECHHAX

JlomKHOCTHOE JIUIIO,
MIPOBOJIUBIIIEE TTPOBEPKY:
®.1.0., 101KHOCTh

Hara

[ToTpebHOCTH
B KOPPEKTHUPOBKE
yKa3aHUEeM
COOTBETCTBYIOIIHX
paznenoB paboueit
POrpaMMBbl

Nudopmanus o
BHECCHHBIX
U3MCHCHUAX
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