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PaGouas mporpamma pazpabotaHa B cooTBeTcTBUU ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa30BaTeNbHBIM CTaHIAPTOM BBICIIETO 00pa30BaHUS IO HaIpaBieHHI0 MoAroToBku 36.05.01
«Berepunapus», yTBepKICHHBIM IMpHUKa3oM MuHucTpa oOpa3oBaHus U Hayku Poccuiickoit
Deneparun Ne 974 ot 22 centsops 2017 .

PaGouas nmporpamma yTBepikieHa Ha 3acelaHuu Kadeapbl MaTeMaTUKU U (PU3UKU

(mpotoxost Ne 11 ot 16 urons 2022 r.)

3aBenyrommii kageapoi AT - (IMankui B.I1.)
: IIOAIINCH

Pabouas mnporpamma pEeKOMEHJIOBaHa K HCIOJb30BAHUIO B Yy4eOHOM Ipolecce
METOAMYECKOH  KOMHUCCHEW  (aKyabTeTa BETEPHHAPHOW  MEIUIMHBI W TEXHOJIOTHH
KUBOTHOBOACTBA (TIpoTokoa Ne 13 ot 28.06. 2022 r.).

aR

IIpencenaresb MeTOANYECKOM KOMUCCHH (IHanomnukosa 10.B.)
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1. O01masi XapakTepucTUKA IUCHUNIMHBI

1.1. Heab AUCUMNIIMHBI
Heapb uzyuenus Kypca Gpusuku cocTouT B GOPMUPOBAHUN 3HAHHM, YMEHUIN U HaBBHIKOB B
MPEJICTaBICHUH (PU3UYECKON TEOpUH Kak 000OIIEeHUS HAOIIOICHUH, MPAKTUYECKOTO OIbITa H
9KCIIEPUMEHTA; CMOCOOHOCTH peliaTh THIOBBIE 3aJaud MPOPECCHOHATBHON NESTEIBHOCTH Ha
OCHOBE 3HAHMW  OCHOBHBIX  3aKOHOB  MAaTEMaTHYECKHX, CCTECTBCHHOHAYyYHBIX U
oOuienpodecCHOHaNbHBIX AUCHUILIMH C MPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

1.2. 3agauu JUCIUIIINHEBI

1. ®opmupoBaHue 3HaHUH TIaBHBIX (PU3MYECKHX 3aKOHOB MEXAHMKH, MOJEKYJISIPHOU
¢U3MKM ¥ TEPMOJWHAMHKH, 3JIEKTPOMArHeTH3Ma, OINTHUKHU, aTOMHOH M SACpHON (HU3UKH,
JIeKaIlUX B OCHOBE BCEX OMOJIOTMYECKUX MTPOLIECCOB;

2. ®opMHUpOBaHUE YMEHHSI HCIIOJIb30BATh (PH3MUECKUE 3aKOHBI JJISl OBJIAICHUSI OCHOBAMU
TEOPHUH U MPAKTUKU OMOJIOTHUECKUX MTPOLIECCOB B JKUBBIX OpraHU3Max;

3. ®opMHUpOBaHNE HABBIKOB TI0 MCIIOJIB30BAaHUIO COBPEMEHHOW HAYYHOW M3MEPUTEIHLHON
annaparypbl, BBIIOJHEHUIO MPOCTEHIIMX OSKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN PAa3JIMYHBIX
(du3nUecKuX SBICHHUI C MPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTUI

1.3. IlpeameT IMCHUTIMHBI

a) OCHOBHBIC MPUHIMIIBI W 3aKOHBl (M3MKH W OHOPH3MKH, UX MaTeMaTH4ecKoe
BBIpa)KEHHE;

0) OCHOBHBIC (PU3MUECKHE SBICHUS, METOJABI MX HAOIIOAEHHS U IKCIIEPUMEHTAIBHOTO
UCCIICIOBAaHMS, METOJIbl TOYHOTO W3MEpeHHsl (U3NYECKUX BEIMYMH, METOABI 00pabOTKH
PE3YJIbTaTOB HKCIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMH (PU3UUECKHMU IPHOOPaMHU;

B) (hopMupoBaHHE HABBIKOB 3KCIIEPHUMEHTAIHLHOW pPabOTHI, MPABHIBHOTO BBIPAKEHHS
¢usnueckux uaen, (GOpMyTUPOBKM U pemieHus (PU3MUYECKUX 3a/]ad, OLEHKHM Mopsjaka
(UBUYECKUX BEITHYNH,

I') IpeACTaBIEHUE O TPAHUIAX TPUMEHUMOCTH (PU3NYECKUX SBJICHUH U TUIIOTES;

1) pa3BUTHE Yy CTYACHTOB IIOOO3HATENILHOCTH M WHTEpeca K H3YYEHUIO (HU3UKH,
noHUMaHHe PUIOCO(CKUX MPOodIIeM PU3UKH.

1.4. MecTo IUCHMILIMHBI B 00pa3oBaTe/ILHOI Mporpamme
Hucnummmaa «Du3ukay JaeT MmaHopaMy HanOoJiee YHUBEPCAITBLHBIX METOJIOB, 3aKOHOB H
MoJieJIel, TEMOHCTPHUPYET creln(UKy palroHATBHOTO METO/Ia TTO3HAHHS OKPY’KAIOIIEro MUpA,
CrocoOCTBYeT  (OPMHUPOBAHWUIO y  CTYJIECHTOB  COBPEMEHHOTO  €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUs, CIIOCOOCTBYET NajbHEHIIeMy pa3BUTUIO TUYHOCTH. Du3nka Kak oOsi3aTenbHas
JTUCIUTIIIMHA BXOJIUT B 00513aTeNbHYIO YacTh yueOHoro miana b.1.0.

1.5. B3aumocBs3b ¢ APYIrUMH JMCHHUIIIMHAMHA
Copepxanne Kypca (GU3NKH TECHO CBS3aHO C YUeOHBIMH MPOrpaMMaMU 10 MaTeMaTHKe,
a TaKXK€ HEOPraHMYECKOH, AHAIMTHYECKOW M OPraHWYECKOM XUMHUH ISl CHEIHATIbHOCTH
36.05.01 «Berepunapus»
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2. [lnanupyemble pe3yJabTaThl 00yUeHUs! N0 TUCHUILIIHHE

KoMmnerennus

NuaukaTop 10cTHXKEHUs] KOMIEeTEeHIIUN

Kon

Conep:xkanue

Kon

Conep:xkanue

YK-1

CriocoOHOCTh
OCYIIECTBISTh
MTOMCK,
KPUTHYECKUI
aHaJIN3 U CUHTE3
nH(popManuu,
MIPUMEHSATH
CUCTEMHBIN
MOAXOJ JJIs
pelIeHus
IMOCTaBJICHHBIX
3a7a4

32

OOyvaromumiics  JODKEH  3HaTh  METOABI U
OCHOBHBIC MPUHIUIIBI KPUTUYECKOTO aHAIW3a U
OIIEHKH COBPEMEHHBIX Hay4YHBIX JOCTHKEHUI;
QITOPUTMBI aHAIIM3a 3aJ]a4, BBIACISSI UX 0a30BbIC
COCTaBJISIIONIUE - (PU3UYECKHE OCHOBBI MEXAaHHKH,
MOJICKYJISPHOH  (U3MKH U TEPMOIUHAMUKH,
3JIEKTPOMArHeTU3Ma, ONTUKU, ATOMHOW U SIIEPHOU
(bu3uKH, JeKAIMKUX B OCHOBE OHOJIOTHYECKUX U
TEXHOJOTUYECKUX TPOIIECCOB B BETEPUHAPHO-
CaHUTAPHOM PKCIIEPTU3E

V2

OOyuaromuiics OJKEH yMETh MOJy4yaTb HOBBIE
3HaHUSA, coOupaTh M 0000mIaTh JaHHBIC 10
aKTyaJIbHBIM HAayYHBIM ITPOOJIEMaM, OTHOCSIIIUMCS
K mnpodeccHOHANBHOM 00J1acTh; OCYIIECTBIIAThH
MOWCK WHQPOPMAIMU W PEHICHWA HAa OCHOBE
JCHCTBHM, SKCIIEPUMEHTA M OIBITA JUIS PEIICHUS
[IOCTABJICHHOM  3ajaud - HCII0JIb30BaTh
(¢u3nyecKre 3aKOHBI IS OBJIAJICHUS OCHOBAMHU
TEOPUU W  TPAKTUKA  OUOJIOTUYCCKUX |
TEXHOJOTMYECKHX IPOIECCOB B BETEPUHAPHO-
CaHUTApPHOM DKCIEPTHU3E

H2

OOyuaromuiics  JOJDKEH  UMETh HaBBIKH
BBISIBJICHUS u M CCIIETOBaHMS npobsem
npogeccuoHaIbHON JESTEIbHOCTH C
MPUMEHEHUEM aHajn3a, CUHTE3a U JAPYruX
METOJI0B MHTEJUIEKTYaIbHON AESITEIbHOCTH

H3

OO6yuaromuiics JIOJKEH UMETh HaBbIKU
apryMEHTUPOBAHHOTO dbopMupoBaHus
COOCTBEHHBIX  CYXAEHMM UM  OLUEHKH C
HCIIOJIb30BAHUEM CHCTEMHOIO ITOAXO/A.

H4

OO6yuarommiics JTOJDKEH UMETh
HCIIOJIb30BAHUSA COBPEMEHHOMN Hay4YHOU
U3MEPUTEIILHON anmnapaTypsl, BBITIOJTHEHUS
MIPOCTEUIINX JKCIIEPUMEHTAIBHBIX HMCCIIEJOBAaHUN
Pa3IMYHbIX (GU3NYECKUX SIBICHUN C IPUMEHEHUEM
MH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTUI

OIIBIT
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3. O0béM TMCUMILUTHHBI M BUABI padoT

3.1. Ounas ¢popma o0yueHuUs1

C
IMoka3arenu eM3e “1p Bcero

Oo6mmast TpyI0EMKOCTS, 3.€./4 3/108 3/108
OO01mmast KoHTaKTHas pabora, 4 38,75 38,75
OO61mas camocrosTenbHas padoTa, u 69,25 69,25
KOHTaKUTHa}I paboTa Tpu MPOBEICHUH Y4EOHBIX 38,00 38,00
3aHATUH, B T.4. (1)

JIEKIIUU 14 14,00

nabopaTopHbIE 24 24,00
CaMOCTOﬂTeJII)HafI pabora mpu  MNPOBEACHUHU 51,50 51,50
y4eOHBIX 3aHATHIA, U
KonraktHas pabota npu MIPOBEICHUHU
POMEKYTOYHOU aTTecTallui 00yJaroIuXcs, B T.4. 0,75 0,75
()

TPYIIIOBBIE KOHCYIbTAUN 0,50 0,50

3K3aMEH 0,25 0,25
CamocrosTenpHas paboTa MPU HMPOMEKYTOUHOU 1775 1775
aTTecTaluu, B T.4. (4)

MOJTOTOBKA K SK3aMEHY 17,75 17,75
dopma MPOMEKYTOUHON aTTECTALUN DK3aM€H | DK3aMeH
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3.2. 3aouHas popma o0ydeHusl

K
Tloka3zaTenu );pc Bcero
O6mmast Tpya0EMKOCTS, 3.€./4 3/108 | 3/108
OO0m1as KOHTaKTHas paboTa, 4 4,75 4,75
OO6mias camocrosiTebHas padbora, u 103,25 103,25
Konrakthas paboTa npu npoBeleHHH YYeOHBIX 3aHSATHIA, B 4,00 4,00
T.9. (4)
JIEKIIAU 2 2,00
nabopaTopHbIE 2 2,00
CaMOCT“OHTenLHaﬂ paboTta mpu TPOBEACHUH YYCOHBIX 85,50 85,50
3aHATUH, U
KonTakTHas paboTa mpu MpoBEIEHUU IPOMEKYTOUHOU
0,75 0,75
aTTecTtaluuy oOydarlmuxcs, B T.4. (1)
TPYNIOBBIE KOHCYIbTAIIUU 0,50 0,50
JK3aMeH 0,25 0,25
CamocrosTenpHas pabora npu IPOMEKYTOUHON 1775 1775
aTTecTaluu, B T.4. (1)
MOJMOTOBKA K SK3aMEHY 17,75 17,75
®dopma MPOMEKYTOYHOU aTTecTalluu DK3aMEH | DK3aMeH
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4. Conepxxanne TUCHUTLINHBI

4.1. ConeprxaHue TMCUMILUIMHBI B pa3pe3e pa3jiesioB U MOAPa3ieioB

Pasznen 1.. ®u3nyeckne OCHOBLI MEXAHHKH H OMOMEXaHHUKH

[Mogpazaen 1.1. dusznueckrue OCHOBBI MEXaHUKH.

Kunemamuka u ounamuxa nocmynamenbno2o u 6paujamenbHO20 0BUINCEHUS
MamepuanbHou mouku u meépooco mena. 3akonusvt Hotomona. Momenm cunvl. Momenm
umnynvca. Momenm unepyuu. Ypaenenue momenmos. Ocnognoe ypasHenue OUHAMUKU
spawjamenvbHo20 osudicenus. Paboma, mownocmo, snepausi Mexanuueckue ceoticmea meépobvix
mei. Buowvl oedhopmayuu. 3axon I'vka. Ilpeden npounocmu. [egpopmayus cosuea, Kpyuenus u
useuba. Mexanuueckue ceoticmea ouonocuyeckux mxanei. Kocmuas mxans. Mexanuueckue
CB0UCMBa KOJICU, MbIULY, MKAHEl KPOBEHOCHbBIX COCYO08.

[Mompaznmen 1.2. MexaHuKa KUAKOCTH U TEMOTUHAMUKA.

T'uopocmamuueckoe dasnenue u e2o ceoticmsa. I uopoouHamuxka uoearbHoU HCUOKOCmu.
@opmyna Hoetomona. Cmayuonaproe meuenue. Peoicumbl 0s8udiceHus scuokocmu. Ypaenenue
HepaspvieHocmu. Ypasuenue bepnyinu u cnedcmeus uz neco. Cmamuueckoe u OUHAMUYECKOe
oaslenue 8 NOMoKe U Memoowvl ux usmeperus. I uopoouHamura 6s3Koul HeUOKOCMu.
Kosgppuyuenmor esazkocmu. 3axonwl cemoounamuru. 3axon Cmokca 6 mexHono2uu MOJIOYHbIX
NPOOYKMO8 U Npu ucciedo8anuu kposu. Ilpumenenue 3aK0H08 2UOPOOUHAMUKU 8 CeNbCKOM
xosaticmee. Qusuueckue 0CHOBbL 2UOPOOUHAMUKU. Mexanuka cepOeyHo-cocyoucmoul cucmembl.
Duszuueckue ceolcmea Kposu.

IMonpasnen 1.3. Konebanus u BoiHbl. buoakyctuka

Mexanuueckue xonebanus. Jluneunviii capmonudeckuti ocyuniamop. Quzuuecxkuil
maamuuk. Ceoboonsie u 3amyxarowue Konebanus. Boinyocoennvie konebanus. Pesonanc.
Pe3sonanc 6 buonocuueckux npoyeccax. Cnooicenue konebanuil. Konebamenvnvie npoyecceol 6
buonocuueckux oovexmax. Boanwvl 6 ynpyaux cpedax. Qusuueckue ocnogwl akycmuxu. Ilpupooa
36yka. Ucmounuxu 36yka. Xapakmepucmuku 36yka. buonozuueckas akycmuka. Bocnpusmue
36yKka. 3akon Bébepa - exnepa. Hngpazeyk u ynompaszeyk. Yavmpaseykoseas duoaxycmuxa.
Bonnoswie npoyeccol 6 Hcugvix opeanuzmax.

Pazgen 2. MoJiekyasipHas pu3uKa 1 TEpMOANHAMHUKA

[Moppaznen 2.1. OCHOBBI KJIACCUYECKON MOJIEKYIISIPHO-KUHETHUECKON TEOPHH.

OcHognoe ypasHenue MONeKyIApHO-KUHemu4eckol meopuu 2aza. Pacnpeoenenue
9Hepauu no cmeneHsam c60000bl. Bunympennss snepaus uoeanvhoeo eaza. Pacnpedenenue
Monekyn no ckopocmam. Pacnpedenenue bonvymana. buosnepeemuxa. fHenenus nepenoca 6
opeanuszme. Tennonposoonocmo. 3axon @ypwe. Tennoomoaua. Koneekmuenwiil meniooomen.
Tennonepeoaua. /lughghysus. 3axon @uxa. Asenenus nepenoca 8 OUOIOSULECKUX CUCTIEMAX.
Qusuueckue 0cHOBbl mepmope2ynayuu opeanusma. IloeepxHocmuulii cou 8 HCUOKOCMAX.
Koagduyuenm nosepxnocmuoco namsscenus. @opmyna Jlannaca. Kanunnsapuvie aenenus.
@opmyna Bopenu — Kiopena. KanunnsapHule aenenus u ouosocuieckue npoyeccoi.
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[Moapazaen 2.2. OCHOBBI TEPMOAMHAMUKH OHOJIOTHYECKUX MTPOIECCOB.

Tepmoounamuueckue napamempuvl u npoyeccol. Tenroma u paboma. Ilepéoe nauano
mepmoounamuxy. Mzonpoyeccol. [Ipumenenue nepeo2o Havana mepmoOuHaAMuKu OJisi aHAnU3d
usonpoyeccos. Tennoémxocmov uoeanvrozo 2asa. Ypasnenue Maiiepa. Beeoenue 6 knaccuueckyio
u Keanmosyro meopuro mennoémxkocmu. Ilonumponuvie npoyeccol. Ypasunenue Ilyacconua.
Obpamumvie u Heobpamumvlie npoyeccovl. Bmopoe nauano mepmoounamuxu. [lpunyun oelicmeus
mennosou mawunvl. [uxn Kapno u meopema Kapno. Ommponus. Kueoti opeanusm kak
OMKpbIMas mepmoouHamuieckas cucmema. llepgoe Hauano mepmMoOOUHAMUKU & OUOIO2UU.
Ilpespawjenue sHepeuu 6 OUOTOSUYECKUX CUCMEMAX U OSHEpeemudecKull OalaHc MHCUB020
opeanusma. Tennonpooykyus. 3agucumocms cCKOpOCmMuU Menioomoayu U 4acmomsl ObIXaHUsL Om
maccol Hcusomuo2o. Axkkymyauposanue suepeuu 6 monexynax AT®. llepenoc menna 6 dncuevix
opeanusmax. Bmopoe wnauano mepmoounamuku 6 oOuonocuu. KIIJ meiuysr. Cropocms
UMeHeHUs. SHmponuu u cmayuorapuoe cocmosanue. Popmyna llpueoscuna.

Pa3nen 3. D1eKTPUYECTBO U MAarHETH3M

[Monpasnen 3.1. DnexTpocTaTHKa.

3ﬂel<mpuqea<oe nonte u e2co xapakmepucnuku. Paboma no nepemeuieruIo 3apﬂda 6
anekmpocmamuieckom noie. Illomenyuanvuvlii  Xxapakmep 21eKMPOCMAMUYEcKo20 NOJA.
Homem;uajl. HpOSOaHHKU 6 JJleKmpocmamu4deCKom noJie. 3Jzel<mpocmamuqea<a}1 sawuma.
3asemnenue 2nekmpoycmano6ox. Jlusnekmpuku 6 snekmpudeckom noie. Ilonspuzayus
0u3ﬂel<mpul<06. ﬂuaﬂekmpuqecmlﬂ nporuyaemocms. ﬂuaﬂeKmpuquKue ceolicmea mrauetl
opeanuzma. Onexmpoémrocmyv. Konoencamopvi. DnekmpoémMKocmys KIemoOyHblX MeMOPaH.
9H€p2uﬂ ANNEKMPUUECKO20 NOJIA.

[Tonpaznen 3.2. IToCTOSAHHBIN 2NEKTPUUECKUNA TOK.

3axon Oma 6 ummeepanvHolt u 6 oughghepenyuanvrou gopme. Tennosoe Oeticmsue
neKkmpuieckoeo moka. J[lelicmeue NOCMOAHHO20 JNEKMPUYECKO20 N0 HA  OP2AHUM
ocueomuvix. Membpannviti nomenyuan. Ypasuenue Hepncma. Mexanuzm o06pazosanus
OuOnomeHyuanos. Quzuueckue OCHOBYL aneKkmpoxapouocpapuu. IIpoxoorcoenue
INEKMPULECKO20 MOKA Yepe3 HCUBbLe MKAHU.

[Monpasnen 3.3. MarHuTHOE T0JIE.

Macnummnoe g3aumooeticmeue npoeodHukoe ¢ moxom. Maenumnoe none. 3axon Ajvmepa.
3axon Buo — Casapa — Jlannaca. I'eomacnumnoe none u e2o 6uusAHUE HA HCUBbIE OPSAHUZMBI.
Onexmpomaznumnasn unoykyus. Camounoykyusa. Hnoykmuenocms. Jlelicmeue nepemeHHo20
MAZHUMHO20 MO HA  OPeAHU3M  MIeKonumaroowezo. JHepaus — MASHUMHO20 — NOJAL.
aﬂeKmleIlQCKulZ MOK 6 2a3ax U 8 AHcUuoKocmsx. 3aKon ANeKmpoausa.

Paznen 4. OnTuka u kBaHTOBasi PU3NKA. Jj1eMeHThI (OTOOHO0I0THH

[Tonpaznen 4.1. 'eomeTpudeckast onTuka. BomHoBast onTHka.

Ilpupooa  ceema. Ceemogoovl u ux npumenenue. OcHo8bl — homomempuu.
domomempuyeckue 6eIUdUHbl U eOUHUYbl ux uzmepenus. Illpumenenue gomomempuu 6
acueomuosoocmee. Humepgepenyus ceema, cnocobvl eé HaAOMOOEHUs U NPUMEHeHUe.
Hugpaxyus ceema. [ugppaxyuonnas pewémra. Ilonapusayus ceema. Ilonapusosanusiii u
ecmecmeennvlli cgem. 3axonvl Manioca u bpiocmepa. Bpawenue niockocmu noaapusayuu
onmuyecku akmueHvimu eewjecmeamu. /Jucnepcus céema. Cnexmpul u ux munsvl. CnexmpanbHuli
ananus. Bzaumooeiicmeue ceema c sewecmeom. [loenowenue ceema. 3axonwvt byeepa u bepa.
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Buonocuueckoe snauenue conneurnozo ceéema. Ilpumenenue yrompaghuonemosoeo ceema 0is
canayuu 86030YUWHOU Cpeobl.

[Toapazaen 4.2. TeruioBoe usznydenne. KBaHTOBBIN MEXaHU3M H3JIYYCHHS CBETA.

Tennosoe uznyuenue. 3axon Kupxeogha. 3axon Cmegana — borvymana. 3akon cmeweHus
Buna. Tennosoe usznyuenue mena ocusommuvix. Keanmoswviti mexawusm u3nyueHus ceema.
@opmyna IThanxka. Domosghgpexm. Keanmoswiti mexanusm noznowenusi ceema. Kopnycxynapro-
60110801 Oyanuzm. Ilonsmue o pomoxumuueckux u gpomoouorocuneckux peaxyusx. buoguszuxa
3pUmMenbHO20 6OCHPUAMUAL.

Pa3nen 5. Atomuasi u siiepHasi pusznka

[Toapazaen 5.1. [Tnanerapuast moaens atoma. Teopust bopa.

Cmpoenue s1ekmponnblx o0b6or0ouyek amoma. Keanmoewviti MexaHusm 31eKmpOHHbIX
nepexo008. Ob6vsCHeHUe CReKMPAbHbIX 3aKOHOMepHOocmel. JllomMunecyenyus u eé npumeneHue
6 semepunapuu. Boinosvle ceolicmea s1ekmponos. Boinosas ¢pyuxyus.

[Mompazmen 5.2. OnTuueckue KBAHTOBBIE TE€HEPATOPhl. BHIObl  pagnOaKTHBHOTO
U3ITy4EHUS U €ro MPOHUKAOIIAas CIocOOHOCTh. CTpOeHHE aTOMHOTO f/Ipa.

Onmuueckue keaumogvle 2enepamopwvl. Illpumenenue nasepos. Penmeenosckoe
usnyyenue. lloznowenue penmeeHO8CKO20 U3NIY4eHUus eeujecmsom. Buovl paduoakmusHnozo
U3YyYeHUuss U e20 NPOHUKAIWAs CcnocobHocms. Memoovl pecucmpayuu paouoaKmueHo20
usnyyenus. CmpoeHnue amomuo2o s0pa. HoepHvie cunvl. Mzomonvl u uzobapwel. Ilpumenenue
PAOUOAKMUBHBIX  U30MONO8 8 6EeMEPUHAPHOU  Meouyune. Hy8cmeumenbHoCms — JHCUBLIX
OpP2aHU3MO8 K 2JIeKMPOMASHUMHBIM NOJISIM PA3TUYHOU Yacmomul. Jlemanvhbie 003bi.
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4.2. PacnipeejieHHe KOHTAKTHOM U CAaMOCTOSITE/ILHOI PadoThl NPH MOJATOTOBKE

K 3aHATHUAM IO ImoapasjaejiaMm

4.2.1. Ounas popma o0ydeHus

KonrakrtHas pabota
Paznensl, moapazaennbl TUCIUTUTMHbBI CP
J'IeKHI/II/I‘ J3 ‘ 113
Pasznen 1
du3uyecKkue 0CHOBLI MEXaHUKHU U OMOMEXaHUKH

[Toapaznen 1.1. duznueckre OCHOBBI MEXaHUKHU 1 4
[Tonpaznen 1.2. MexaHuKa KUIKOCTH U TEMOJUHAMHKA 2 4
[Monpaznen 1.3. Konebanus u BonHbl. buoakycruka 1 4 5

Paznen 2

MoaexkyasipHasi GU3MKa ¥ TEPMOJAMHAMMKA

[Toapaznen 2.1. OCHOBBI KJIaCCUYECKON MOJIEKYISIPHO- 2 2 5
KMHETUYECKOU TEOPUH
[Tonpaznen 2.2. OCHOBBI TEPMOJIMHAMUKH OMOJIOTHYECKHUX 1 9 10
IPOIIECCOB

Pa3zgen 3

DJIEKTPHUYECTBO U MATHETH3M

[Toapaznen 3.1. DnekTpocTaTrka 1 2
[Toapaznen 3.2. [locTOSHHBIN AIEKTPUICCKUN TOK 1 2
[Tonpaznen 3.3. MarautHoe moJe 1 2 10

Pa3nen 4

OnTuka u KBaHTOBast Pu3uKa. JaeMeHThbl (POTOOMOIOTHH

[Toapaznen 4.1. 'eomerpudeckas onTuka. BomHoBast onTuka 1 2 10
[Toapaznen 4.2. TeruoBoe uznydenne. KBaHTOBBIN MeXaHU3M 1 10
U3ITyYeHUs CBETa

Paznen 5

ATOMHasA M siiepHasi pusuka

[Tonpaznen 5.1. [Inanerapuas monens aroma. Teopust bopa 1 10
[Tonpaznen 5.2. OnTuyeckrue KBaHTOBBIE TeHEPATOPhL. Bub
PaZMOaKTHBHOTO M3ITYYSHHS U €T0 MPOHUKAIOIIAs 1 9,25
crocobHocTh. CTpoeHNe aTOMHOTO Spa
Bcero 14 24 69,25
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4.2.2. 3aounas ¢popma oOydeHUs

KonrakrHas pabora
Pasznensl, noapasnensl AUCUUATIIMHBI CP
JIGKLII/II/I‘ JI3 | I13
Pasznen 1
®du3nyecKkne 0OCHOBbI MEXaHUKH H OMOMEXaHUKH

[Tonpaznen 1.1. ®uznueckne OCHOBBI MEXAHUKU 10
[Toapaznen 1.2. MexaHuka )UIKOCTH ¥ TeMOIMHAMUKA 1 10
[Toapaznen 1.3. Konebanus u BosHbl. buoakycrrka 10

Pasznen 2

MouJekyasipuas pu3nka u TEPMOIUHAMHUKA

[Tonpazaen 2.1. OCHOBBI KJIaCCUYECKOW MOJIEKYIISIPHO-
KHHETHYECKOU TEOPHH
[Toapazaen 2.2. OCHOBBI TEPMOJUHAMUKHN OMOJIOTUYECKUX 1 10
MIPOIIECCOB

Pa3znen 3

JIeKTPUYECTBO H MATHETH3M

[Moapaznen 3.1. DnexTpocTaThka
[Moxpaznen 3.2. [IoCTOSHHBIN AIIEKTPHUUECKHI TOK 10
[Toapaznen 3.3. MarauTHOE 110JIE 10

Pasznen 4

Onrtuka u KBaHTOBas pusukKa. JjeMeHThI PoTo0OHO0I0rNH

[Toapaznen 4.1. 'eomerpudeckas ontuka. BomHoBas onTuka 1
ITonpaznen 4.2. Tennosoe uznydeHue. KBaHTOBBIM MeXaHU3M 1
U3ITy4eHUS CBETA

Pa3pen 5

AToMHas M siepHas pusuka

[Tonpaznen 5.1. [nanerapHast Mozens atoma. Teopust bopa 12
[Tonpaznen 5.2. OnTuyecknue KBaHTOBBIE TeHEPATOPhL. Bub
PaAMOAaKTUBHOIO U3IYYEHUS U €0 IPOHUKAOIIAs 13,5
crocobHoCcTh. CTpoeHHe aTOMHOTO Sapa
Bcero 2 2 85,5
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4.3. IlepeyeHb TeM U YUeOHO-MeTOANYECKOT0 oOecnedeHUus 1JIs CAMOCTOSITeIbHOI PadoThl

o0yuyawuuxcst
Y4ebHo-MeToanUecKOe oOecrieueHre O0BéMm, 1
Ne Tema camocTosITEILHOM dopma
/T paboTsI No 00ydeHus
Hcrounux
crpanuy | Ou- | 3aou-
Has Has
DuU3HYECKUE OCHOBBI
1 9-28 10
MEXaHUKH
MexaHuka XUAKOCTH U
2 A 47-51 10
reMOJIUHaAMHKA
KonebGanus u BOJIHBL.
3 34-43 5 10
buoakycruka o
Opranuzaiusi CaMoCTOSATEIHHOM
OCHOBBI KJIaCCUYECKON paboTHI IO AVCIIATIINHE
4 | MOJEKyIAPHO-KMHETHYECKON | OCYILECTBIAETCA B COOTBETCTBUM C | 57-58 5
TEOpUHU METOJINYCCKIUMH YKA3aHUSIMHU -
o Kypc ¢usuku: yuedbnoe nocobue
5 | & CHOBBI TCPMOZMHAMUKM | 11yg o1y /eHTOB BRICIINX y4eOHBIX |  60-70 10 10
MONIOTHHECKHX MPOLUECCOB | 2apoenprif. 0By qAMOMIHXCA TTO
6 HocTosHHbIi SNEKTPHYECKHH | tex HpyecKIM HATIPABICHHUSM 107-120 10
ToK MTOATOTOBKY U CTICIUATBHOCTSM /
[A. H. JlapuoHoB u 1p.] ;
7 MaruauTtHoe 1mosne . N 141-160 10 10
Boponexckuii rocy1apCTBEHHBIM
Teomerpuueckas onTuka, | A'PAPHbIH YHHBEPCHTET .—
8 P B B . 163-182 | 10
BoJIHOBAs ONTHKA opoHex: BopoHexckuit
roCyJapCTBEHHBIN arpapHbIid
Tennosoe usy4eHue. yaupepcutet, 2016.— 203 c.: wi.
9 KBaHTOBEIN MEXaHU3M J— I[OHyH.IeHO HAay4YHO- 184-186 10
HA3JIyYCHA CBETA metoanyeckuM CoBETOM 10
¢uzuke MuHmCcTEpCTBA
[TnaneTapHast Moellb aToMa. | oOpa3oBaHUs U HAyKW Poccuiickoit
10 P A P 4 187-190 | 10 12
Teopus bopa denepauuu
http://catalog.vsau.ru/elib/books/b
OnTHyeckne KBaHTOBBIS 131301.pdf>.
reseparopsl. Bujsl
aJM0AKTUBHOTO M3ITyUeHUS
11 | PA e 196-200 | 9,25 | 13,5
Y €T0 MPOHUKAFOIIAS
crocobHocTh. CTpoeHue
ATOMHOTO sI1Ipa
Bcero 69,25 | 855



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
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5. ®OH/J OLIEHOYHBIX CPEACTB /ISl MPOBEACeHUA IPOMEKYTOYHOH ATTECTALUM U
TeKyLIero KOHTPOJIst

5.1. Oranbl popMUPOBAHUST KOMIIETEHIHIA

NHaukaTop 10CTHKEHUS
Hoapa3aen 1MCUMIINHBI Komnerenuus KOMITETeH N
1.1. ®duznueckre OCHOBBI 32
MEXaHUKH YK-1 V2
H?2
1.2. MexaHuKa >KMIKOCTH U 32
reMoIMHaMuKa g VK- Y2
H3
1.3. KoneGanus 1 BOJHBI 32
B'I/I(.)aKyCTI/IKa . VK-1 Y2
H4
2.1. OCHOBBI KJIACCHYECKOU 32
MOJIEKYJIIPHO-KUHETUYECKON YK-1
TEeOpUHU y2
32
2.2. OCHOBBI TEPMOJAMHAMUKHU VK-1 V2
OMOJIOTMYECKHUX MPOIECCOB 2
32
3.1. Dnekrpocrarruka YK-1 o3
32
3.2. ITocTOSHHBIN NIEKTPUUYECKUI TOK YK-1 V2
HA4
32
3.3. MarauTtHOe 1oje VK-1 V2
H?2
32
4.1. 'eomeTpuueckasi ONTHKA. VK-1 V2
BousiHoBas ontrka
H4
4.2. TernoBoe uznydyenue. KBaHTOBBII 32
YK-1
MEXaHU3M M3JIy4eHUs CBETa V2
5.1. IlnanerapHas MOAENb aTOMa. VK-1 39
Teopus bopa
5.2. OnTtuveckne KBaHTOBBIE
reHepatopsl. Buabl painoakTUBHOTO
W3JIYYEHUS U €T0 TMTPOHUKAKOIIAS YK-1 32
croco6HoCcTh. CTpOEHUE aTOMHOTO
sanpa
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5.2. llIkaJibl U KPUTEPUH OLIEHUBAHUS JOCTHKEHHUS KOMIMETeH Ui

5.2.1. HIkaJabl OLEeHUBAHUSA JOCTHKEHU KOMIIETe Il

Bun onenku OneHku

HEYJIOBJIET- | yIOBJIETBO-

AxagemMudeckas OleHkKa 1mo 4-x 0ayuTbHOM IIKate XOpOIIO | OTIIMIHO

BOPHUTENBHO | PHUTEIHHO

5.2.2. Kputepuu olleHMBAHUS IOCTHKEHHUS KOMIeTEeHIHit

Kpurepuu onieHKH Ha SK3aMEHE

OueHka, ypOBEHb
JIOCTHIKEHHMS
KOMITIETCHIIHI

Onucanue KpUTepueB

OTINYHO, BEICOKHI

CTyneHT TOKa3ajd TIOJNHBIE U TJIyOOKHME 3HAaHUS  [POTPaMMHOIO
Marepuana, JIOTHYHO M apryMEHTHPOBAHO OTBETHJI HAa BCE BOIPOCHI
9K3aMEHAIIMOHHOTO OWjieTa, a TakXKe Ha JONOJHUTEIBHBIC BOIPOCHI,
CIOCOOEH CaMOCTOSITENBHO PEIIaTh CIOKHBIE 331a41 JUCIUILINHBI

Xopouo, IPOABUHYTHIN

CryZneHT TBepAO 3HAET NPOrpaMMHBIM MaTepHrall, IPaMOTHO €ro U3JIaraer,
HE JIOMYCKaeT CYIECTBEHHBIX HETOYHOCTEW B OTBETE, JOCTATOYHO MOJHO
OTBETHJI Ha BOINPOCHl 3K3aMEHALIMOHHOTO OWiIeTa M JONOJIHUTEJIbHbIC
BONPOCHI, CIIOCOOEH CaMOCTOSATENBHO pellaTh CTaHAAPTHBIE 3a4a4yd
JTUCTIUTITUHBI

Y 10BIETBOPUTENBHO,
MOPOTOBBIN

CTYZ[QHT MoKa3aJl 3HaHHUEC TOJIBKO OCHOB IPOrpaMMHOI0 Marepualia,
YCBOUII €ro IMOBEPXHOCTHO, HO HC OOITyCKaJl FPY6BIX OIIMOOK HIJIU
HeTO‘{HOCTeﬁ, Tpe6yeT HaBOJAIIMX BOIIPOCOB JIsA IPABUJIIBHOT'O OTBETA,
HE OTBCTWI Ha AOIIOJIHUTCIBbHBLIC BOIIPOCHI, criocoben peuiaTtb
CTaHAAPTHBIC 3a/1a41 JUCHUIIJIMHBI C ITIOMOIIBIO IPETIOAaBaTCIIA

HeynosnersopureinsHo,
KOMIIETEHIINS HE OCBOEHA

CryneHT He 3HaeT OCHOB MPOrPaMMHOI0 MaTepuaia, A0MycKaeT rpyObie
omnOKX B OTBETE, HE CIIOCOOCH pelaTh CTaHAApTHHIE 3aJaqd
JUCLUIUIMHBI JAKE C MOMOIBIO PETIo1aBaTeNs
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Kputepuu orieHkn T€CTOB

OrneHka, ypoBeHb
JIOCTHOKCHHS
KOMIIETEHITUI

Ornrcanne KpUTEpUeB

OTIMYHO, BEICOKUI

CO):[Gp)KaHI/Ie IMMPAaBUJIBHBIX OTBETOB B TCCTC HE MCHEC 90%

Xopouo, IpOABUHYThINA

Coneprkanne paBUIBLHBIX OTBETOB B TeCTe HE MeHee /5%

Y 10BIETBOPUTENBHO,
MOPOTOBBIN

CO):[Gp)KaHI/Ie IMMPAaBUJIBHBIX OTBETOB B TECCTC HE MCHEC 50%

HeynosnerBopurensHo,
KOMIIETEHIIUS HE OCBOEHA

CopeprkaHne paBUIHLHBIX OTBETOB B TecTe MeHee 50%

Kpurepuu oieHKH yCTHOTO OIIpoca

Onenka, ypoBeHb
JOCTHKCHUSA
KOMIIETEHITUI

OnucaHue KpuTepueB

3a4TeHo, BHICOKMI

CTyneHT 1eMOHCTpUpPYET YBEPEHHOE 3HaHHE MaTepHaja, YeTKO BBIpaKaeT
CBOIO TOYy 3pEHHMS II0 paccMaTpUBaeMOMY BONpPOCY, HPUBOISA
COOTBETCTBYIOIIHE TPUMEPHI

3a4TeHo, NPOABUHYTHIN

CTyneHT AeMOHCTPUpPYET yBepeHHOE 3HaHHE MaTepuana, HO JOIMyCKaeT
OT/IENBbHBIE TTOTPEITHOCTH B OTBETE

3a4TeHO, MOPOTOBBIN

CryneHT IeMOHCTPUPYET CYIIECTBEHHBIE TIPOOEIbl B 3HAHUSIX MaTepHara,
JIOTTYCKAET OIIMOKH B OTBETaX

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CTyneHT IeMOHCTpUpYET He3HaHWE MaTepHaia, J0MycKaeT rpyobie
omKOKK B OTBETaX

Kputepun oLleHKH pelieHus 3a1a4

OrneHka, ypoBeHb
JOCTHKEHUS
KOMITIETEHIIUNA

Onucanne KpUTEpUEB

3a4TeHO, BEICOKHI

CTYI[GHT YBEPECHHO 3HACT MCETOJAUKY WU AJITOpUTM PCHICHUA 3aaa4dud, HE
A0IMyCKacT OIIMOOK IIpu €€ BbIIIOJIHCHUU.

3auTeHo, MPOIBUHYTHII

CTYJIGHT B ICJIOM 3HACT METOJUKY U aJITOPUTM PCIICHUSA 3aja4u, HE
A0IMyCKacT FPY6BIX OIIMOOK IIpu €€ BBINIOJIHCHUH.

3auTeHo, TOPOTOBBIH

CTyzneHT B LI€JIOM 3HAaeT METOAMKY M alTOPUTM pELICHHs 3a7auH,
JIOITYCKaeT OUTHOOK MPHU €€ BBIITOJHEHUH, HO CIIOCOOEH NCIIPABUTh WX TPH
IIOMOIIY IIPENOJaBaTeNsl.

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CTyneHT He 3HAaeT METOAVMKY M aJlfOPUTM pPELIEHUs 3aladd, JOIyCKaeT
rpyOble OMIMOKK TPU €€ BBIMONHEHWH, HE CIIOCOOCH MCIPAaBUTh MX IPH
IIOMOILY ITPENOJaBaTeNsl.
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5.3. MaTepuaJibl AJisl OlleHKH JOCTHKEHUs] KOMIeTeHIU

5.3.1. OneHoYHbIe MAaTEPHUAJIbI IPOMEKYTOUHOM aTTEeCTALMHU

5.3.1.1. Bonpochl K 3K3aMeHY

Komme-

Ne Conepxanue TeHmst NJIK

1 ['maponnHamMuka uaeanbHOM KUJIKOCTH. Y paBHEHUE VK-1 H 2
HEepa3pbIBHOCTU NOTOKA. YpaBHeHHe bepHyiiu.
Bsiskocts. 3akon HetoTona st Bsiskoctu. Koagdumment

2 YK-1 V2
Bsi3kocTH. 3akoH CTokca.

3 Hpr0TOHOBCKHE M HEHBIOTOHOBCKUE KUAKOCTH. JJaMuHapHOE U VK-1 Ha
TypOyJneHTHOe TeueHue xuaKoctu. Yuciao PeitHonbca.
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOMN Teopuu

4 | (MKT). Onbitel, noareepxkaatonire MKT. OcHoBHOe ypaBHEHUE VK-1 32
MKT.
IToBepxHOCTHBIH ci10ii B xuAKOCTIX. Koaduiment

5 | moBepXHOCTHOrO HaTsbKeHUs. CBOOOIHAS 3HEPTUS YK-1 V2
IIOBEPXHOCTHOTO CJIOS KUKOCTH.

6 JlonoJIHUTENBHOE AABJIEHUE 0] UICKPUBIIEHHOM TOBEPXHOCTHIO VK-1 Ha
x)ujakoctu. Popmyia Jlammaca.

7 CMmaunBanue U HecMaunBaHue. KanuuispHble siBIEHUS. VK-1 H3
Popmyna bopemm-Kropena.

3 IlepBoe Hauano TepmoauHamuku. M3zonpoueccsl. Pabora VK-1 32
UJeaJIbHOTO ra3a MpH U30Ipoleccax.
AnunabaTHsii nporecc. YpaBaenue [lyaccona. Mosspabie

9 | TenmoeMKOCTH IPU TOCTOSIHHBIX JaBICHUU U 00BEME. YK-1 32
YpasHeHue Maiiepa.

10 Onexrpuueckue 3apsabl. 3akoH KynoHa. DnekTpuueckoe mnoue. VK-1 V2
HanpsikeHHOCTD 3JI€KTPUYECKOTO MOJISL.
[IpencraBienust 0 CBOMCTBAX MPOCTPAHCTBA U BPEMEHH,

11 | fexarue B oCHOBE KJ1accuueckoi mexanuku. [loctynarensHoe VK-1 392
JBUKEHME TBEPOTO Tela. pagunyc-BekTop. CKopocTh 1
YCKOpEHHUE.
JluHamuKa MaTepuaibHOM TOUYKHU U OCTYNATEIbHOTO JIBHKEHUS

12 TBEPAOrO TeJa. 3aKOH UHEPLIUU U MHEPLUAJIBHBIE CUCTEMBI VK-1 39
oTcyéTa. 3aKOHBI IMHAMUKHN MAaTepUAIbHON TOUYKH U CHCTEMBI
MaTepHaAIbHBIX TOUEK.

13 Bremnve u BHyTpeHHuE cuiibl. L{eHTp Macc MexaHM4ecKoi VK-1 32
CHUCTEMBI M 3aKOH €T0 IBUKEHHUSI.

14 3aKOH COXpaHEHHS UMITYJIbCA U €0 CBSA3b C OJTHOPOJAHOCTHIO VK-1 V9
IIPOCTPAHCTBA.

15 | Heynpyruii ynap. ®yHnameHTaabHble B3aUMOAECHCTBHS U CHIIBL. YK-1 32
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5.3.1.2. 3apauu K IK3aMeHy

Conepxanue

Komme-
TEeHIUSA

WK

3anumure penieHrue YpaBHEHUS TapMOHHMYECKOTO KoJieOaHUs C

aMILTUTYI0M A=5 cm, ecnu 3a Bpems t=1 uun coBepiaeTcs
N=150 koneGanuii, a HayaabHas (a3a KoiaeOaHut Po=r/4.

YK-1

H3

MarepuanbHag  To4yka  Maccod m=2() 2  COBepIlaeT
rapMOHHUYECKHe KoJsiebaHus ¢ amrmutTynoil A=5 cm. llepuon
konebanut 7T=10 c¢. Omnpenenure 3HAYECHUE CKOPOCTH U
YCKOPEHHSI MaTepUaIbHOM TOYKH B MOMEHT BPEMEHU, KOTOPOMY
COOTBETCTBYET (haza p=60°.

YK-1

V2

Mastauk COBEpIIIaeT 3aTyxarolme Kose0aHus C
norapudmudeckuM  aekpemeHTom  0=0,01. Kakoe uwmcio
KOJIeOaHUH TOJDKEH COBEPIINTh MAasTHUK, YTOOBI €r0 aMILTUTY1a
yMEHbIINIAach B TpH paza?

YK-1

V2

Omnpenenute pe30HAHCHYIO YaCTOTY V, KOJIEOATEIbHONH CUCTEMBI,
ecni  coOCTBeHHas — yactora  KojcOanuii vo=300 [, a
Jorapu()MUYECKHIA TeKpeMEHT 3aTyxauust 0=0,2.

YK-1

H4

[pyxunneiii  MastHHK k€ctkocThio k=10 H/m ¢ rpy3om
Maccoid m=100z coBeplIaeT BbIHYKJIEHHbIE KOJIeOaH!s B B3KOU
cpene ¢ Kod(pUIMEHTOM compoTHBiIeHus r=2-107 xe/c.
Onpenenmure kodpdummeHt 3aryxanwss [ W PE3OHAHCHYIO

aMIUTATYy Ap, €CITH aMIUTHTYIHOE 3HAYCHUE BBIHYKIAFOIICH
cuibl Fmax=10 mH.

YK-1

V2

3aBUCUMOCTB IPONACHHOTO TEJIOM IYTH S OT

BpeMeHU t 3a1a€TCsl ypaBHEHUEM: S=A-t+B-t*+C-t%, rme A=2 Mm/c,
B=-4 m/c?, C=8 m/c®. HaiiTu: a) 3aBUCHMOCTH CKOPOCTH V(t) U
yckopeHwus a(t) oT BpeMeHu; 0) paccTosiHue S1, MPOUICHHOE
TesoM 3a Bpems t1=0,5 ¢ rmociie Hayasa IBUKEHUS; B)

CKOpOCTH V1 U yCKOpeHHe a1 Tena yepe3 Bpems 11=0,5 ¢ mocne
Hayasa JBIKEHUSI.

YK-1

V2

OmnpeienuTe CPEIHION KBAAPATHIHYEO CKOPOCTH Dyxs MOJNEKYI
MIeanbHOTO Ia3a, TOTHOCTh KOTOPOTO NPH AaBleHun p=35 xlla
cocrasnser p=0,3 xe/m°.

YK-1

H?2

Onpenenure yI€IbHbIE TEIIOEMKOCTH Cv U Cp CMECH
YTJIIEKUCIIOTo Ta3a Maccol M1=3 2 u a30Ta Maccoit mx=4 2.

OIIK-1

V2

Kucnopon maccoit m=32 2 HaXOIUTCS B 3aKPBITOM COCYZAE IOJ
nasineaneM p=0,1 MIla npu temneparype 7=290 K. Ilocne
HarpeBaHus JaBJiCHHME B COCyJde MOBBICWIOCH B 4 pasa.
Omnpenenute KOJINIECTBO TEIIOTHI Q, COOOIIEHHOM Ta3y.

YK-1

H4

10

IIpy HOpMaNbHBIX YCIOBUSAX CpeAHAS JUIMHA CBOOOJHOIO
mpobera aromoB remmus  A=1,85-1 0° . Omnpenenure
kodpuument muddy3un D renus.

YK-1

H?2

11

Kakoe KOJIMYECTBO TEIUIOTHI BBIACTUTCS B PE3UCTOPE C
compotuBienneM R=15 Owm 3a Tperbi0o CeKyHOy Tmocie
noaximoueHus: ucrounuka JJ[C, ecnu cuina Toka yBeIHMUMBAETCS

B TE€UYCHHE BpEeMEHU A¢=8 ¢ M0 JUHEHHOMY 3aKOHY
ot 11=0 o 1,=16 A.

YK-1

H3
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12

Omnpenenure KOJUYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS B
pesuctope ¢ compotuBieHueM R=20 Om mocie OTKIIOYCHUS

I/ICTO‘IHI/IKa, CCJIN CHUJIa TOKa HpI/I 9TOM YMCHBLHaeTCﬂ 10
c1=lge™ 10=12 4, 6=900 ¢*
3aKonHy: |=lp-e™ , rae lo= , c .

YK-1

H3

13

Onpenenure IMJIOTHOCTh TOKA, e€clu 3a Bpemsa At=0,5 ¢ 4depe3
MPOBOAHWK C  IJIOMAABI0  TMOMEpPeYyHoro  cedeHws S=3,2 YK-1
mm? mpormtoN=>5-10"° 3ekTpoHOB.

H?2

14

JBa ucrounnka ¢ DJIC E 1=5 B u E 2=3 B u BHyTpeHHUMHU
CONPOTUBIECHUSMU F1=I2=2 (Om TOJKIIOYEHBl MapaAJICIbHO
pesuctopy ¢ conpotuBiienueM R=1 Om. Onpegenure cuiy Toka
B PE3UCTOPE.

YK-1

H4

15

JIBa JUIMHHBIX MApaIebHBIX MPOBOAA HAXOAATCS B BO3AyXE Ha
paccrosinuu =5 cm apyr ot apyra. Ilo mpoBoaHHKamM TeKyT
TOKH cuioi 11=12=5 A4 B NPOTUBOMOJIOKHBIX HAMPABICHUSIX.
Onpenenure WHAYKIIMIO MarHUTHOTO TOJS B TOYKE,
HaxoJsllelcs Ha paccTOSTHUU 1=4 ¢m OT OJHOTO U 2=3 cm OT
JPyroro mpoBoja.

YK-1

HA4

5.3.1.3.

5.3.14.

5.3.15.

5.3.1.6.

Bomnpocs! k 3a4eTy ¢ OLeHKOMH
He npenycmotpen

Bomnpocsl K 3a4ery
He npenycmorpen

ITepedyenb TeM KypCcOBBIX POEKTOB (PadoT)
He npenycmoTpenst

Bonpocsl k 3ammmTe KypcoBOro npoexra (paéorsl)
He npenycmorpen
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5.3.2. OnleHOYHbIE MAaTePHAJIbI TEKYIIETr0 KOHTPOJISI

5.3.2.1. Bonpocskl TecTOB

Conep:xkanue

Komme-
TEeHIUSA

WK

Kaxkoe muddepenimanbHoe ypaBHEHUE ONTUCHIBACT
BBIHYK/ICHHBJ€ TADMOHUYECKHUE KONIeOanus?
2
+o°- =
1. — 5 x 0
L
X dx
2. +2B-_+03§X:O
dt’ dt
3 d ’x dx

+2B -7+03§X=E-COS(D t
dt? dt m :

YK-1

32

Ha pucyHke noxasaHbl A
PE30HAHCHBIE KPUBBIE TPEX
KOJIe0aTEeNIFHBIX CHCTEM.
Kakas cucrema obnagaer
HauOOIBIITUM
KOA(PPHUITUEHTOM 3aTyXaHuUs?

0

w w

‘-”‘,_—.\'1' mpru 2 pea 3

1. IlepBas.

2. Bropasi.

3. Tpetbs.

4. Koo dumment
3aTyXaHUsl OJJMHAKOB BO BCEX
TPEX CUCTEMAX.

YK-1

V2

Pe3onancHas mukimyeckas yacToTa onpeaensercs GopMyIioi:
1. 030 = |_
m

2.0= |0 -

30 = o2

YK-1

32

[ap u monas chepa, UMEIOIINE OAMHAKOBBIE MACCHI U PaHYCHI,
CKaTBIBAIOTCS TI0 HAKJIOHHOM TIJIOCKOCTH 0€3 MPOCKATIb3bIBAaHUS C
OJIHOM M TOM K€ BBICOTHLI. Y OCHOBAHUS HAKJIIOHHOM MIOCKOCTH:

1. CkopocTH Tes OIMHAKOBBI.

2. CxopocTth mapa 0osbIe.

3. Ckopocts moJioii chepsl OoJIbIIIe.

4. OTBeT HEOOHO3HAYEH.

YK-1

H1
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Hcnonb3ys TEOpEMY
[lITeiinepa, omnpenenure, BO
CKOJIBKO  pa3  yBEIMYMUTCH
MOMEHT  HMHEpPUUH  KOJbIla
pamuycom R, ecim  ochb
BpallleHUusi  IEePEeHEeCTH u3
LIEHTpa KOJIbLIA HA €r0 Kpai.

1. B4 pa3za.

2. B2 pa3a.

3. B 1,5 pa3za.

4. B3 paza.

OIIK-1

H4

Koieco Bpammaercs ¢ yrioBbIM ycKopeHueM =2 pad/c’. MoMeHT
nHepuun Koneca J=1 xe-u?. MOMEHT yCKOPSIOIIEH CHITBI PaBEH:
6 1. M=0,5 Hm.

2. M=0,25 Hm.

3. M=2Hwm.

4. M=4 Hm.

OIIK-1

V2

Kaxkue mpoueccebl
M300pakeHbI HA

puc.a, 0. P v, v P,
1. Puc.a - / Vo / P,
n300apHbIii, puc.0 - .
M30XOPHBIM. Y / 4 /
2. Puc.a - ¢’
7 W30XOPHBIH, pUC.0 - 0 7 0 g
n300apHBIH.
3. Puc.a -
HM30TEPMUYECKUI,
puc.0 - 1300apHBIH.
4. Puc.a
W30XOpHBIH, puc.0 -
HM30TEPMUYECKHI.

a) 6)

OIIK-1

32

TeMnepaTypa ra3a paBHa T. Cpe,[[HHH KHHCTUYCCKAAd SHCPIrU-d
IMOCTYNATCIbHOI'O ABMKCHUS OJTHOM MOJICKYJIbI I'a3a paBHA:

1. EKT
KT

vKT .

N wN | o

OIIK-1

32
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B kakom u3 mepevrcIeHHBIX MPOIECCOB TETIOEMKOCTh
MakcuMaibHa?

1. B uzoxopHom nporiecce.

2. B m306apHom mporiecce.

3. B agnabarnom mporecce.

4. B n3oTepMHUYECKOM Ipoliecce.

YK-1

H4

10

Onpenenure  aOCOMIOTHYIO  BJIAXHOCTh  BO3AyXa  TpHU
temnepatype +18°C, ecim ero Touka pocel paBHa +8°C.
[110THOCTH HaCHIIIEHHOTO Mapa mpu Temmneparype +18°C pasna
15,4:10° ke/m®, a npu +8%C — paBHa 8,3:107 ka/m°.

1. 7,1-10° ke/m®.

2. 23,7107 ko/m°.

3. 154-107° ke/n.

4, 83107 ke/m®.

YK-1

v2

11

Kamusp, CMaYnBacMBbIi JKUOKOCTBIO,
0003Ha4YEeH HOMEPOM:

ERER
W N —

1
2.
3. .
4, No1l u Ne 3.

YK-1

V2

12

B YETBIPEX OJMHAKOBBIX
Kanmumusipax HaXOJAWUTCS BOJa IIpH 1 2 3
temrnepatypax 5°C; 20°C; 40°C u
60°C. B  kakoM  Kanwuispe
Temneparypa Boabl pasHa 20°C? A i
1. B nmepsom. % J B k-
2. Bo BTOpom. = O - '
3. B Tpernpem.
4. B uerBépTOM.

[ II’I",D 'b

T 'ib

YK-1

H?2

13

Jlns  Kakoro W3  TEPEYHCICHHBIX  Ta30B  OTHOIICHUE
TeroéMkocreit cp/cy=1,4?

1. Jlns renus.

2. Jlns HeoHa.

3. Husa CO..

4. Jlns a3ora.

YK-1

H4

14

WneanbHelii Ta3 MEPEXOANT U3 ‘ 1ip.v.T)
cocrosiHus 1 B coctosiHue 2. B i .
KaKoOM nporiecce ra3 .
coBepIaer 0oJbIIyIo padory?
Ecnu nporiece uaér Baons

pt ~2(@. V., T)
1. PaGora oguHaKoBa.

2. Brone Bepxueit L : N
KPHBOH. 0 K K v
3. Bnone cpenneit
KpHUBOI.

4. Bponb HWKHEH
KpHUBO.

YK-1

32
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Usmensiercs i Temreparypa raza B - Pl
|
npoliecce mepexoja U3 CoCTOsSHUS 1

B cocTostHHE 27 | .5 /’\ |

15 YK-1 HA4
1. Ilommkaercs. ;
2. TloBbrmaetcs. J
3. He usmensercs. 0! 7
5.3.2.2. Bonipochl VISl YCTHOT'O ONIpoca
Komme-
Ne Copaepxanue — NAK
1 Hatb ONpeJIeNeHHe 1 3anucaTh (1)0}21My.11y paanyc-BeKTopa, VK-1 39
JUHEHHON CKOPOCTH MaTepHaIbHOM TOYKH.
2 JlaTtb onpenienieHne U yKa3aTh HallpaBJiIeHHUE TaHI CHIHABHO, VK-1 V2
HOPMAJIHHO U MOJHOTO YCKOPEHUSI MAaTepUAIbHON TOUYKH.
3 3anucatb (HopMyIIbl, yKa3aTh Halpas/IeHHe 1 JaTh VK-1 V2
OIpe/iesIEHUE YIJIOBOW CKOPOCTH U YTIIOBOI'O YCKOPEHMUSI.
4 CdopmynnpoBaTh MEXaHUYECKUI MPUHITUI OTHOCUTEIHHOCTH VK-1 2
lamunest. ChopMynupoBaTh 3aKOHBI THHAMUKH.
5 Uto Ha3pIBa€TCA MOMEHTOM UMITYJIbCa, MOMEHTOM CHJIBI? VK-1 Ha
YKka3arb UX HanpaBJICHUE OTHOCUTEIILHO TOYKH (ITOJTOCA).
5 BriBecTH 0OCHOBHOE ypaBHEHUE IMHAMUKH BpPaIaTeIbHOTO VK-1 V2
JBrKeHMs. 3110kUTh (pU3HUeCKUil CMBICT MOMEHTA MHEPLIUH.
7 3anucaTh ypaBHEHHE MOMEHTOB YK-1 32
8 CdopmynupoBats Teopemy ['toiirenca - lItelinepa u npusectu VK-1 H3
npuMep e€ NPUMEHEHHUSL.
9 Kakue 3ak0HBI COXpaHEHUs BBIOJHSIIOTCS ITPH a0COIFOTHO VK-1 392
YIPYTOM M HEYNpyrom yaape?
10 3anucaTrh 3aKOHbI COXpaHEHUS NPU a0CONIIOTHO YIIPYroM U VK-1 32
HEYIPYroM yAaape.
11 Kax ompenenuts U OT 4ero 3aBUCUT PEXKUM JBUKECHUS VK-1 32
KUAKOCTH
12 [Iepeuncnuts U 1aTh onpeseseHue sBiIeHu nepeHoca. [louemy VK-1 392
OHM IIOJIYYHJIM TAKOE Ha3BaHUe?
13 3anMcaTe ypaBHEHUE COCTOSIHMSI MJEAIbHOIO Tra3a W VK-1 32
c(hopMyJIMPOBaTh YCIOBUS €r0 IPUMEHUMOCTH.
14 OOBsACHUTD, MOUYEMY TEIUIOEMKOCTh Tra3a B Ipolecce IMpH VK-1 392
MOCTOSIHHOM JIaBJI€HUU OOJIbIIIe, YEM ITPU MOCTOSHHOM 00bEME.
15 Omnpenenuth 4YHUCIO  CTEMEHEH CBOOOJBI  OJTHOATOMHOM, VK-1 32

JIBYXaTOMHOW ¥ MHOTO2TOMHOM MOJIEKYJIBI.
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5.3.2.3. 3aga4u i NPOBEPKU YMEHH i U HABBIKOB

Kommne-
Ne Conep:xkanue S— HIAK
IIpy KakOM pacTAruBarOLIeM HAIPSHKEHUH JIATYHHBIM CTEP)KEHb
UCIBITBIBACT TAKOE K€ yIJIMHEHHE, KaK W MpPU HAarpeBaHUM Ha
1 |50°C ? Monyns ympyroctu natyaum pasen 11,2-10° H/m2. YK-1 v2
TemnepaTypHbiii K03(pPUIMEHT TUHEHHOTO paclIUpPEeHUs JaTyH!
pasen 0,000019 K,
OnuH Monb HAeanbHOTO ra3a coepumn padbory 4=300 Jx, noixydus
2 | Q=500 Tk termorel. OnpeneanTh M3MEHEHHE BHYTPEHHEU SHEPTUH VK-1 V2
rasa.
I'a3 pacmmpsiercs ot o6béMa Vi 10 06béMa V2 o1uH pas
3 | MsoTepMmecKH, BTOPOI — 300apHO, a B TPETUH — aiMabaTHO. VK-1 V2

[Ipu xkakoM mporiecce ra3 coBepiaeT 00IbIIy0 padboTy 1
oJry4yaeT OoJblIee KOJINIECTBO TETUIOThI?

Kakas yacTh BHyTpeHHEH SHepruu MoJIeKyJIbl KUCIOpoia
4 | npuXOoAMUTCs Ha NOCTYNATEIbHOE U KaKasi 4acTh Ha YK-1 H?2
BpalaTeabHoe IBHKeHHue?

Kak u3MeHUTCS EMKOCTH IIOCKOTO KOoHACHCATOpa €CJIM U3 HET'O

S5 | yOaIuTh IUAJIEKTPUK C AUIIEKTPUUECKON IPOHUIIAEMOCThIO, YK-1 H4
paBHoO 27
Kak n3MeHuTcs Moysib HapsXKEHHOCTHU 3JIEKTPOCTaTHUECKOTO

6 | moJs, CO31aHHOTO TOYEYHBIM 3apsAIOM, IPH YBEIUICHUN YK-1 v2

PACCTOAHUS OT 9TOr'O 3apsiaJa 10 TOYKH Ha6J'IIOI[eHI/IH BN pa3?

Kax u3MeHuTCs 3Heprus 3J1eKTPUYECKOTO OIS 3apsSKEHHOTO
7 | IUIOCKOT'O KOHJIEHCATOpa, €CJIM PAa3HOCTh NOTEHIIMATIOB MEXKIY YK-1 V2
€ro IJIaCTUHAMH YBEJIHUYUTCS B TpU pasza?

[Tpy KakOM COOTHOLICHHH BHYTpEHHEro compotuBieHus (I)
g | MCTOUHMKA ANIEKTPUYECKON SHEPTUHU U CONPOTUBIIEHUU HArpy3Ku

(RH) MCTOYHUK OTAAET MaKCHMAIbHYIO MOIIIHOCTh BO BHEIITHIOKO YK-1 H3
AIEKTPUYECKYIO 1eNb?
CornpoTHBiIeHHE HArpy3KH, COEAMHEHHOE TTOCIEA0BATEIHLHO C

g | MCTOUHUKOM IMTAHNA, B YETBIPE Pasa NPEBbILIACT BHYTPEHHEE VK-1 H1

COMPOTHUBIIEHNE UCTOYHHKA JIEKTPUUECKOro Toka. Onpeaenure
KII/] ucrounuxka.

Kak u3MeHuTCs criia B3auMOJICHCTBUS JBYX MapauIeIbHBIX
10 | TpOBOAHMKOB C TOKOM, €CII CHJIa TOKA B OJTHOM MTPOBOJHHKE YK-1 H4
YBEJIMYUTCS B 2 pa3a, a B IpYyrom NpoOBOAHUKE - B 5 paz?

YpaBHECHHE JBUKCHHS MAaTEPHATLHOW TOYKH HMEET BUI:
11 | s= A+Bt+Ct%, rne A=2 m, B=1 m/c, C=5 m/c> Omnpenenure YK-1 32
YCKOpEHHUE TOYKU B MOMEHT Bpemenu t=3 C.

MarepuanbHas TOYKa Ha MPYXUHE MacCO M=3 KI' COBEPIIAET
12 | rapmonmueckue konebanus o 3akony: X =3-SiN(5-t+m). YK-1 V2
Onpenenure KECTKOCT MPYKUHBIL.

MarepunansHas Touka Mmaccoir M =10 xe Ha mpyxuHe,

i k=250
13 KECTKOCTH KOTOpOI/I = ; COBepIHaeT FapMOHI/IlIGCKI/Ie YK']. H 4

KoJieOaHus. I’ICMy paBHA NUKIMNYCCKAA 4aCTOTa KoebaHuii o .




Crpanuna 24 u3 33

Huddepenunansaoe YPaBHCHHE TapMOHUYCCKHX Kose0aHui

X 2
14 | MPYXKMHHOTO MasTHUKA +®°- = .3anummure popmyiry VK-1 39
2 o X
PELICHUS 3TOTO YPaBHEHHUS.

YesoBeK CTOUT Ha Kparo IUIATGOPMbI, BPAIAIONICHCS ¢ YIIIOBOU
CKOpPOCTBhIO w1=5 paxa/c. Macca miarGopMbl TpeHEOPEKUMO
MaJla 10 CpPaBHEHMIO C Maccoi uenoBeka. Yemy Oyner paBHa

15 YK-1 32
yIJoBasi CKOPOCTh BpallleHus IMIaTGOpMbI MOCIE TOTO, Kak
YeloBeK MNepedaeT B TOYKY, PACIONIOKEHHYIO IOCEpEeInHe
MEXTY KpaeM U IEHTPOM TUIaT(HOopMbI?
5.3.24. Ilepeyennb TeMm pedepaToB, KOHTPOJIBHBIX, pacuyeTHO-TpaduuecKux pador
He npenycmoTpens!
5.3.2.5. Bomnpocsl 1J151 KOHTPOJILHO# (pacueTHO-rpaduuecKoii) padoThl

He npenycmorpena
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5.4. CucremMa oleHUBAHNA TOCTHIKEHUA KOMIIETCHIIN I

54.1. Ouenlca JOCTHKEHHA KOMIIETEHIIMH B X0/€ HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

YK-1: CnocoGHOCTb OCYIIECTBIATh MOUCK, KPUTUIECKUN aHAIIM3 U CHHTE3 MH(pOpMaIuy,
NPUMEHSATh CUCTEMHBIH MOJXO0J1 JUIS PEHICHHs MOCTABICHHBIX 33a4

WHmukaTops! focTReHUS KomneTeHmun Y K-1

Howmepa Bonpocos u 3aiau

Kon

Conepxanue

BOIPOCHI K
dK3aMEHY

3a1a49M K
JK3aMEHY

BOIIPOCHI K
3a4ery

BOIIPOCHI 10

KypCOBOMY

MPOEKTY
(pabote)

32

OOyuaromuiicst 10KeH 3HATh
QJITOPUTMBI aHaJIM3a 3a/]]a4, BBIICISST UX
0a30BbIe COCTABIISIONINE - (PUZNIECCKHE
OCHOBBI MEXaHHKH, MOJICKYJISIPHON
($U3KMKU U TEPMOJUHAMUKH,
JJIEKTPOMAarHeTH3Ma, ONTUKHU, aTOMHOM
¥ SIIEPHOM (pU3HKH, JIekKANIX B OCHOBE
TEXHOJOTUYECKUX TPOLIECCOB B
300TCXHUHU

V2

OO0yyaromuiics TOJKEH YMETh
HaXOJUTh U KPUTUYECKH
aHAIM3UPOBATh UHPOPMALIHIO,
HE00XO0IMMYIO JJIsl pelIeHUs
IIOCTaBJICHHOM 3aJ]auyl - UCIIOJIb30BaTh
(bu3nUeckre 3aKOHbI JUIsl OBJIAJCHUS
OCHOBaMU TEOPHUH U NMPAKTUKU
TE€XHOJIOTHYECKHX IIPOLECCOB B
300TEXHUHU

2,5,10, 14

2,3,5,6,8

H2

OOyyaromuiicss JOMKEH WUMETh HAaBBIKH
BBISIBJICHUSI W HCCIIEIOBaHUS TpoOeM
npohecCHOHANBPHOM  AESITETbHOCTH  C
MpUMEHEHUEM aHalii3a, CHUHTe3a |
JPYrUX METOAOB HWHTEJUIEKTYyaJIbHOU
JIeSTeTbHOCTH

1,7

1,7,10,13

H3

OOyuaromuiicss T0KEH UMETh HaBBIKU
apryMEHTUPOBAHHOTO  (OPMHUPOBAHUS
COOCTBEHHBIX CYXICHHH M OIECHKH C
MCIOJIb30BaHUEM CHCTEMHOTO MOXO0a.

4,11,14

H4

OOyuaromuiics TODKEH HMETh OIBIT
WCITOJIb30BAaHNs COBPEMEHHOM Hay4HOM
U3MEPUTEIIEHON anmnaparypsl,
BBITIOJIHEHUS MIPOCTEUIINX
DKCIIEPUMEHTAIIbHBIX UCCIIEN0BaHUN
pa3iaNyYHbIX (U3UYECKUX SBJIEHUH C
[IPUMEHEHUEM UH(pOpPMAIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUHI

9,12,15
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5.4.2. OueHka 10CTH:KEHUSI KOMIIETEHIMI B X0/1e TEKYIIero KOHTPOJIsI

YK-1: CiocoGHOCTh OCYIIECTBISTh MOUCK, KPUTUYECKHUI aHAJIU3 M CUHTE3 HHpOpMaIuH,

IMPUMCHATH CUCTEMHBIN moaxoq AJid pCHICHUA MOCTABJICHHBIX 3aa4

NuaukaTopsl nocTmxkeHust komneTeHnuu Y K-1

HOMCpa BOIIPOCOB U 3a/1a4

Kong

Conepxanne

BOIPOCHI
TECTOB

BOTIPOCHI
YCTHOTO
ormpoca

3a/1a4uu JId
IIPOBEPKU

YMEHUH U
HaBBIKOB

31

OO0yyaromuiicst JOJKEH 3HaTh AJITOPUTMBbI
aHaJM3a 3a/1a4, BhIIEIAS UX 0a30BbIe
COCTABIISAIONIHE - (PU3UIECKHAE OCHOBBI
MEXaHUKH, MOJIEKYJISIPHON (PU3UKU U
TEPMOJMHAMUKH, 3JIEKTPOMarHeTus3ma,
ONTHKH, AaTOMHOM M SICPHOUN (PU3HKH,
JeKALIUX B OCHOBE TEXHOJIOIMUECKUX
MPOLIECCOB B 300TEXHUU

1,3,7,8,14

1,7,9,10-15

11, 14,15

V1

OOyuaromuiics J0KeH yMETh HaXOAUTh U
KPUTUYECKH aHAIM3UPOBATh HH()OPMAIIHIO,
HEOOXOAMMYIO JIJIsl PELICHUS TIOCTABICHHOM
3aJauu - MCIIOJIb30BaTh (PU3HUECKUE
3aKOHBI ISl OBJIAJICHUS] OCHOBAMH TEOPHHU U
IMPAKTUKH TCXHOJIOTMYCCKUX MMPOLCCCOB B
300TEXHHUU

2,6,10,11

2,3,6

1-3,6,7,12

H?2

OOyuaromuiicss OJDKeH WMETh HaBBIKU
BBISIBIICHUSI M HWCCIEAOBaHHS MPOOJieM
npoecCUOHANBHOM ~ JESATENIbHOCTH €
NPUMEHEHUEM aHaju3a, CUHTE3a U JIPYTUX
METO/I0OB HHTEJUICKTYIbHOU eI TETbHOCTH

4,12

4,9

H3

OOyuaronuiics JOMKEH HWMETh HAaBBIKU
apryMeHTHPOBAHHOIO (dbopMupoBaHus
COOCTBEHHBIX CYXJEHUH U OLEHKH C
MCII0JIb30BaHUEM CHCTEMHOT'0 MOJIX0Aa.

5,13

5,10

H4

OOyuaromuiics JODKEH HUMETh  OMBIT
WCIIOJIb30BAaHUsI  COBPEMEHHOM  Hay4HOU
U3MEPUTEIIBHON almapaTyphbl, BbIIIOIHEHUS
MIPOCTEUIINX DKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHUM  Pa3IMUYHBIX  (PU3HYECKHUX
ABJIEHUH C IPUMEHEHUEM UHPOPMAIIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUHI

9,15

8, 13
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6. YueOHO-MeTOAMUYEeCKOe U MH(OPMAIIMOHHOE o0ecnieyeHne TN CIUNINHBI

6.1. PexoMeHayemasi JuTepaTypa

bubnmuorpaduyeckoe onmucanue

Tun uznanus

Bun yuebHoi
JUTEPATypHI

I'paboBckmii P.U1. Kypc ¢usuku: yuebHOE mocodue s
cryaeHtoB BY30B, o0yyaronmxcsi 1o eCTeCTBEHHBIM U

TEXHUYECKUM HalpaBJIeHHUsIM U crienuanbHocTsiM/P. 1.
['pabosckwuii. - C-116.: Jlans, 2012. - 607 C.

YyebHoe

OcHoBHas

Tpodpumona T.M. Kype ¢uszuxu/T.U. Tpodumosa. -
M.: akapemus, 2007, -559 C.

YyebHoe

OcHoBHas

Jlemenko B. I'., Unpuu I'.K. MenunuHcKas u
ouonorudeckas pusuka: YueOHoe nmocodue MuHck:
00O "Hogoe 3nanue" Mocksa: OOO "HayuHo-
n3natensckuit nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=766789

YuebHoe

OcHoOBHAasA

Jlemenko B. I'., Unpnu I'. K. MeaunuHackas u
ouonornyeckas ¢pusuka: [Ipakrukym. MuHCK:
00O "Hogoe 3nanue" Mocksa: OOO "HayuHo-
m3narensckuit nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=608780

YuebHoe

JlononHuTtenbHas

Metoanueckue ykazaHusl Ul BBIIIOJIHEHUS
mabopaTopHBIX paboT MO PU3HKE IS O0yJAFOITIXCS
Ha (akynbTeTe BETePUHAPHON MEIULIMHBI U
TEXHOJIOTUH ’KHBOTHOBOJCTBA 110 HAIPABJICHUIO
36.03.02 - 3ootexuus. Y. 1 / BopoHexckuit
roCy/1apCTBEHHbIN arpapHbIil YHUBEPCUTET ; [COCT.
H. B. Ilonos] .— Boponex : Boponexckuii
rocy/lapCTBEHHbIN arpapHblii yHuBepcurer, 2017 .—
63c.:u1.—
http://catalog.vsau.ru/elib/metod/m131334.pdf

MeTtoanueckoe

®dusuka u buodusuka [ DnekTpoHHBIH pecypc] :
METOJINYECKUE YKAa3aHUsI 110 BBIITOJIHEHUIO
Ja00paTOPHBIX padOT JJisi 00yJarOIIUXCs Ha
(bakynbpTeTe BeTepUHAPHONW MEIUITMHBI U
TEXHOJIOTMH KUBOTHOBOJICTBA OYHOW U 3a0YHOM
¢dbopMm oOyuenus. YacTs 2 / BopoHexckwii
roCy/lapCTBEHHBIN arpapHbIil YHUBEPCUTET ; [COCT.
H. B. Ilonos] Boponex : Boponexckuit
roCyAapCTBEHHBIN arpapHblii yHuBepcureT, 2020
http://catalog.vsau.ru/elib/metod/m153178.pdf

MeTtoanueckoe

BecTHuk Boponexckoro TOCYJapCTBEHHOTO
arpapHOro YHUBEPCUTETA: TEOPETUUECKUN U HAYYHO-

npakTHueckuil sxypHai / BopoHex. roc. arpap. yH-T
- Boponex: BI'AY, 1998-

Ilepunonnueckoe



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

6.2.1. DJIeKTpOHHBbIE OMOJINOTEYHBIE CHCTEMbI

Ne Hazsanue Pa3smemienne

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 oudamoreka BIAY http://library.vsau.ru/

6.2.2. llpodeccuonanbubie 6a3bl JAHHBIX H HH(POPMAIHOHHBbIE CHCTEMBI

Ne Ha3Banue Paszmemenue
EnunHass ~ MexBelIOMCTBEHHas  MH(OPMAIMOHHO—CTaTH-

1| A bopman https://fedstat.ru/
CTHYECKas CHCTEMaA

2 |CnpaBounas paBoBasi ciuctema Koncynprant [Tiroc http://ivo.garant.ru

3 | ArpapHas poccuiickas ”HPOPMAaIHOHHAS CHCTEMA. http://www.aris.ru/
NHpopMaImoHHast CHCTEMA 0 CeTbCKOX03SIHCTBEHHBIM .

4 (bopman http://agris.fao.org/
HAayKaM U TEXHOJIOTHAM

6.2.3. CaiiTbl 1 HHOPMALIMOHHBIE OPTAJIBI

No HazBanue Pazmenienue

1 | Bce T'OCTwr http://vsegost.com/

2 | Poccutickoe x03s1cTBO. CeIbX03TeXHHKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER:.ru: Bami nmyreBouTeNb B MUPE TEXHUKH http://techserver.ru/

4 | Indonopran no pusmke 1Jis CTYAEHTOB https://fizika-student.ru/



https://e.lanbook.com/
https://e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://ivo.garant.ru/
http://www.aris.ru/
http://www.aris.ru/
http://agris.fao.org/
http://agris.fao.org/
http://vsegost.com/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
http://techserver.ru/
https://fizika-student.ru/
https://fizika-student.ru/
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1. MaTepl/IaJILHO-TeXHI/I‘leCKOC H IIporpaMmmMmHoe o0ecreyeHue AUCHUIIJIMHbBI

7.1. IlomemeHUs /151 BeJleHNsI 00Pa30BaTeJILHOI0 NMpoiecca u 00opy10BaHHe

7.1.1. ]It KOHTAKTHOM padoThI

Ne
Ne
yH. a Cratyc ayauropuu [lepeuens obopynoBanus
KOpII. YA
Kommekr yueOHOi mebeny,
YueOHast ayuTopus AJis JIEMOHCTPAIIMOHHOE o0opyioBaHuE u
1 246 | mpoBeneHUs 3aHATHN y4eOHO-HaTISAHBIE TOCOOWS: HHTEPAKTUBHAS
JIEKIIMOHHOTO THUIa JOCKa, JIGKIIMOHHBIE IEMOHCTPAIMH 10 KypCy
obmieit gusmnke.
VYyeOHast aynutopus Ass
MIPOBEJICHUS 3aHATUN .
POBEi Kommekr yueOHO mebend,
CEMHUHApPCKOT0 TUIIA,
JEMOHCTpAIOHHOE 000pyA0BaHUE U
TPYIIIOBBIX U
1 246 y4eOHO-HATISAHBIE TTOCOOHS: HHTEPAKTHBHAS
WHUBUIYaJIbHBIX
. JIOCKa, TIEKIIMOHHBIE IEMOHCTPALUU IO KYpCy
KOHCYJIbTAIHi, TEKYIIETO o
. oOmelt pusmke.
KOHTPOJISI, TPOMEKYTOUHOM
aTTeCTalluU
Komriexr yueOHoU Meben,
JIEMOHCTPAIIHOHHOE o0opynoBaHue "
yueOHO-HarIsAqHbIe 1mocolus, JabopaTtopHoe
obopyoBaHuE Case-study: H3yUYCHHUE
3aKOHOB apa  IIapoB oIpeJiesieHue
VYyeOHast aymuTopus Ass yaap POB, peld
. MOMEHTa  WMHEPIHHM  JHUCKa, H3Yy4YCHHE
9 6 | mpoBeneHUs 3aHATUN <
BpalaTeIbHOr0 JBMKEHUS TBEPAOIO Tejla C
71a00paTOPHOTO TUIIA
MTOMOIIIBIO MasiTHUKA ObepOeka,
omnpenenenue  koddounuenta Ilyaccona
METOZIOM  aanadaTHYECKOTO  PACHIMPEHHUS,
ompeneneHue  KOOPPUIUEHTa  BI3KOCTH
meTooM CTokca
KommiektT Mebenu, KOMIbIOTepHas TEeXHUKA
C BO3MOXHOCTBIO TOAKIIIOYEHHS K CETH
"Untepuer" u oOecmedyeHWEM JOCTyNa B
AIIEKTPOHHYIO MH(POPMALIMOHHO-
00pa3oBaTeNbHYI0  Cpely, HCIOJb3yeMoe
[Tomerienue s XpaHEHUS U nporpamMmmHoe obecniedenne MS Windows,
1 245 npopHIAKTHIECKOTO Office MS Windows, DrWeb ES, 7-Zip,
00CITy>)KUBaHUS YIeOHOTO MediaPlayer Classic, fAunexc bpaysep /
o0opymoBaHus Mozilla Firefox / Internet Explorer, ALT

Linux, LibreOffice, mebenps mis xpaHeHUs U
oOciayxuBaHusl y4eOHOTO 000pyIOBaHMS,
JEMOHCTPALIMOHHOE o0opyoBaHuE U
y4eOHO-HATIISHBIE TTOCOOHS: BUPTYATbHBIN
MPAKTUKYM.
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7.1.2. Ins caMocTOATEIbHOI padoThl

No
y. a];f;' Hazpanue ayguropun [lepeuens 0bopynoBanus
KOPIL.
Komrmiekt ydeOHOM Mebenn,
JIEMOHCTPAIIIOHHOE 000PYIOBaHHE U
yueOHO-HarJIAJHbIe TOCOOMS, KOMITbIOTEpHAs
TEXHHUKA C BO3MOXXHOCTBIO MOJKJIIOUEHUS K
cetu "HMHTepHer" u o0ecriedeHUEM A0CTyIa
ITomewenune s
1 232a | caMOCTOSTEIbHON paboTHI, B SIICKTPOHIYIO HHGOPMAIHONHO-

KYpCOBOT'O IIPOEKTUPOBAHUS

OGpEBOB&TGJIBHYIO cpeay, UCIoJb3yeMoC
nporpammHoe obecrieueHrne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIanekc bpaysep /
Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice
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7.2. IlporpaMmmHoe obecrnieyeHue

7.2.1. llporpaMmMHoe ofecrieyeHne 001IEero Ha3HAYEHHA

Ne Hazsanue Pa3smemenue
1 |Onepaunonnsie cuctembl MS Windows / Linux TK B HO];(?XJ;OH cetn
5 [Makersr oucHbix npunoxenuit Office MS Windows / 1K B 0KaNbHOI ceTH
OpenOffice BIr'AY
3 [Mporpammer s mpocmotpa daiinos Adobe Reader / 1K B 0KaNbHOI ceTH
DjVu Reader BIr'AY
4 Bbpayzepsr Aunexc bpaysep / Mozilla Firefox / 1K B 10KaNbHOI ceTH
Internet Explorer BIrAy
IIK B nokasbHOM ceTn
5 | ArtuBupycHas nporpamma DrWWeb ES BIAY
. IIK B nokasbHOM ceTn
6 |I[Iporpamma-apxuBarop 7-Zip BLAY
7 |MynbsTuMenuna npourpeiBatens MediaPlayer Classic MK s HO];(?X’;OH cet
. - [1K B nokasibHOM ceTn
8 |I[lmardopma onnaitn-oOyuenus eLearning server
BIr'AY
9 |Cucrema xommbroTepaoro tectupoanust AST Test MK s HO];(?HAB;OH cet

7.2.2. CnenMaJu3upoOBaHHOE IPOrpaMMHOe o0ecrnieyeHue

Ne Ha3Banue Pasmemenue

1 Be6-opuentupoBanHoe oucHoe IIPOrPAMMHOE https://docs.google.com
obecnieuenne Google Docs

5 Bupryansnas naboparopus I'mppomexaHuKH. IIK B jtokanbHoil cetn BTAY
I'mapasnuka

17|Ilaket craTucTHYecKoit 00pabOTKH AaHHBIX Statistica IK ayn.122a (K1)

19

[IIII noa pemenus 3a1a4 TEXHUYECKUX BBIYUCIEHUN
Matlab 6.1/SciLab

I1IK B nokanpHoit cetn BI'AY

26

[Tporpamma MPOCKTHUPOBAHUS CHCTEM
snepropacnpenencaus SIMARIS design

I1IK B nokanpHoit cetn BI'AY

32

Cucrema xoMIsroTepHO# anreopsr Mathcad

IIK B nokanpHoit cetu BI'AY

33

Cucrema KOMITBIOTEpHO#T anreopsl Maxima

I1K B moxanbsHOM cetu BTAY

34

Cucrema TpexmepHoro mozaenuposanus Kompas 3D

I1K B moxanbsHOM cetu BTAY

35

Cucrema 37eKTpoHHOTO J0KyMeHTooOopota EQOS for
SharePoint

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

36

Cucrema aBTOMATU3WPOBAHHOTO TMPOCKTUPOBAHUS U
yepuenus Autocad

TK aym. 122, 219, 224, 321, 370 (K1)

37

Cpena nporpammupoBanust Microsoft Visual Studio
(msdn)

ITK I'MC-naboparopuu
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8. MexxaucuunjJnHapHbie CBA3M

Juciuriiea, ¢ KOTopoi HE00X0UMO
COrJJaCOBaHUE

Kagenpa, Ha koTopoii npenoxaetcst
JICIIATUIAHA

[Toanuck 3aBenyroIETO
Kadeapoi

Heopr AHUYCCKas, aHAIIMTUYCCKas
H OpraHu4CCKasad XuMHA

XuMun

PR ] - ——

A B.Illanomuauk

Marematnka

Marematiku ¥ GU3UKH

B.I1.ITankui
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Ipunoxenne 1
JInceT neprnoauvecKux NpoBepPoK padoyeii mporpaMMbl
U uHGopMaInys 0 BHECEHHbIX H3MeHEHHIX

QX

o1 17.06.2026 r.

2026-2027
yueOHBI TOA

[TorpebHOCTH
JlomKHOCTHOE JIUIIO, B Koigg:;ﬁg;we Nudopmarnus o
MIPOBOJIUBIIIEE ITPOBEPKY: Hara Y BHECEHHBIX
®.1.0., 10JKHOCTh COOTBETCTBYIOLIX W3MEHEHUSX
T paznenoB paboueit
[IPOrPaMMBbI
IIpencenarens
MK ®BM u TXK
TOLEHT [Tporokon Pabouas
[ITanomnukosa FO0.B. MK ®BM u fiporpamma
TXK aKTyallu3upOBaHa HET
Ne 13 s 2022-2023
% o1 28.06.2022 | yuebHoro roaa
IIpencenarens
MK ®BM u TXX [TpoTokon Pabouas HET
JOIICHT MK porpaMma
[anomnxukosa 0.B. ®BM u TXK aKTyaJIM3UpOBaHa
Ne 9 or 112023-2024
24.06.2023 yueOHOro roja
PR -
Mporoxon MK Pa6ouas nporpamma
[Ipeacenarens MK ®BMuTX| 1P AKTYaIH3HpOBAHA HA
nortert Ilanmomnnkosa 10.B. | PBMuTX NelO 2024-2025 yueGHbiit HET
m = ot 24.06.24
oy roJ
[Ipencenarens MK ®BMuTXK PaBouas porpaMma
AOLCHT HpOTOKOH MK AKTyaJIu3upoBaHa Ha
[Tanomnxukosa FO.B. OBMuTXK N9 ot -
2025-2026
N 22.05.2025 r. N
m y4eOHbIN o
[Ipencenarens MK ®BMuTXK PaGouas porpaMma
AOLCHT [porokox MK aKTyaJIU3UpOBaHa HA
[Tanomnxukosa FO.B. OBMuTXK Nell -
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