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PaGouas mporpamma pazpabotana B cooTBeTcTBUU ¢ DepepanbHbIM rOCyAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHJIAPTOM BBICIIETO0 0OPa30BaHUA IO HaIpaBieHHI0 moarotoBku 36.05.01
«Berepunapusy», yrBepkIeHHBIM NpuKa3zoM MuHHCcTpa oOpa3oBaHust 1 Hayku Poccuiickoii
®Denepannu Ne 974 ot 22 centsiops 2017 r.

PaGouas mporpamma yTBepik/ieHa Ha 3acejaHuu Kadeapbl MATeMaTUKH U (PU3HKU

(nmpotokos Ne 11 ot 16 urons 2022 r.)

3aBenywmmii kagenpoi sl (IHamxwmii B.I1.)

IOAIIUCH

PabGouass mporpamma pekOMEHJOBaHa K UCIOIB30BaHUI0O B Y4eOHOM Ipoliecce
METOJUYECKOW  KOMHUCCHEH  (QakynbTeTa BETEpUHAPHOW  MEAMIMHBI WM TEXHOJOTHH
JKUBOTHOBOACTBA (mpoTokoi Ne 13 ot 28.06. 2022 1.).

y Pan
IIpencenaresb MeTOANYECKOM KOMUCCHH (IHanomnukosa 10.B.)
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1. O01mas xapaKTepUCTUKA AUCUHUIIJIMHBI

1.1. Heap TUCHUTJIMHBI
Heab u3ydenus kypca GuU3MKu COCTOUT B (HOPMUPOBAHUH 3HAHUI, YMEHUH U HABBHIKOB B
MPEACTABICHUH (DU3UYECKON TEOpHUH Kak 000OIIeHUs HaOJIIOJCHHM, MPAKTHYECKOTO OMbITa U
OKCIIEPUMEHTA; CIIOCOOHOCTH peIIaTh THUIIOBBIC 3aJadd MPo(ecCHOHANBHON ACSITENbHOCTH Ha
OCHOBE 3HAHMH  OCHOBHBIX  3aKOHOB  MAaTeMAaTHYECKHX, C€CTCCTBEHHOHAyYHBIX |
o0menpodeCCHOHANBHBIX AUCIUILIMH C MPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

1.2. 3agauyu IUMCHUIIINHBI

1. ®opmupoBaHue 3HAHWN TIABHBIX (U3UYECKUX 3aKOHOB MEXAHHMKH, MOJCKYJISPHON
GU3UKH M TEpPMOJMHAMMKH, 3JIEKTPOMAarHeTH3Ma, OINTUKH, aTOMHOM U sAepHOM (QU3UKH,
JIeKALIUX B OCHOBE BCEX OMOJIOTMUYECKUX MPOLIECCOB;

2. ®opMHUpOBaHUE YMEHHMSI MCII0JIb30BaTh (PU3MUECKUE 3aKOHBI /ISl OBJIA/IEHHUS] OCHOBAMU
TEOPUU U MPAKTUKU OMOJIOTUYECKUX MTPOLIECCOB B JKUBBIX OpraHU3Max;

3. ®opMHpOBaHKE HABBIKOB IO MCIIOJIb30BAaHUIO COBPEMEHHONW HAYUYHOW M3MEpUTEIbHON
armnapaTrypbl, BBIIOJHEHHUIO ITPOCTEUININX OKCIEPUMEHTAIBHBIX HCCIEIOBAHUM PA3IM4HbBIX
(bu3nuecKux sABICHUN ¢ MPUMEHEHHEM HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

1.3. IlpeameT IMCHUTIMHBI

a) OCHOBHBIE NPUHLHUIIBI M 3aKOHbl (PU3MKK U OUOPU3MKH, UX MATEMATUYECKOE
BBIPAKCHHUE;

0) ocHOBHbIE (DU3MUECKHE SIBICHUS, METOJAbl UX HAOIIOJEHHUS U SKCIEPUMEHTaIbHOTO
UCCIIIOBaHMsL, METOJbl TOYHOIO H3MepeHHsl (U3NYECKUX BEIUYMH, METOAbl 00pabOTKH
Pe3yJIbTaTOB 3KCIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMU (PU3MUECKUMHU ITpUOOpaMu;

B) (hopMupoBaHHE HaBBIKOB 3KCIIEPUMEHTAJIBHOW pabOThI, MPABUIBHOIO BBIPAKEHMS
¢usznueckux wuned, QOpPMYIMPOBKM U peuieHUs (QU3NYECKUX 3a/1ad, OIEHKU MOpsJKa
(bu3nUecKuX BEIUYUH,

I') IpeJICTaBICHNUE O IPAHULIAX IPUMEHUMOCTU (PU3UYECKUX SIBIIEHUN U TUIIOTE3;

1) pPa3BUTHE Yy CTYACHTOB JIIOOO3HATENILHOCTH M HHTEpeca K H3YYEHUIO (U3UKH,
NOHMMaHHEe PUIOCOPCKUX MPOOIEM PUIUKHU.

1.4. MecTo AuCHMILINHBI B 00pa3oBaTe/IbHOM NMporpamMmme
HucuumuimHa «®Pu3nka» naet naHopaMmy HanOoliee YHMBEpPCATbHBIX METOJIOB, 3aKOHOB U
MoJienel, JEMOHCTPUPYET CHENU(PUKY palMOHAIBHOTO METOJa MO3HAHMS OKPYKAIOLIEr0 MUPA,
crocoOCTByeT  (OPMUPOBAHMIO y  CTYAEHTOB  COBPEMEHHOIO  E€CTECTBEHHOHAYYHOTO
MHUPOBO33pEHUS, CIIOCOOCTBYET JaibHeHIeMy pa3BUTHIO TUYHOCTH. Pu3nKa Kak oOs3aTeNnbHas
JUCLUIUIMHA BXOAUT B 00s3aTeIbHYI0 YacTh yueOHoro miana b.1.0.

1.5. B3aumMocBsI3b ¢ APYTrUMU JTUCHUNJIMHAMHA
Conepxanre Kypca (GU3NKH TECHO CBS3aHO ¢ YYeOHBIMH MTPOrpaMMaMH 110 MaTeMaTHKe,
a TaKkXKe HEOpPraHWYEeCKOW, aHATUTHYECKONH W OPraHMYeCKOHW XUMHH IS CHEIUAIbHOCTH
36.05.01 «Berepunapus»
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2. Ilnanupyemble pe3yabTaThl 00y4eHUsl 0 TUCIUTLIHHE

Komnerenuus

I/IH)II/IKaTOP JOCTHIKCHHUA KOMIICTCHIIUHA

Kon

Conep:xkanue

Kon

Conep:xkanue

YK-1

Crnioco6HOCTB
OCYIIECTBIISITh
TIOHCK,
KPUTHYECKUI
aHaJIN3 U CUHTE3
uHpopManuu,
MIPUMEHSATH
CUCTEMHBIN
MOAXO, ISt
peuieHus
MOCTaBJIEHHBIX
3a1a4

32

OOyvaromumiicss  JODKEH  3HAaTh  METONBI U
OCHOBHbBI€ MPUHILUIBI KPUTUYECKOTO aHaIU3a U
OIIEHKH COBPEMEHHBIX Hay4YHBIX JOCTHKCHUI;
QITOPUTMBI aHAIM3a 3aJ]1a4, BBIJACISIS X Oa30BbIC
COCTaBJISIFONTUE - (PU3UUYECKHE OCHOBBI MEXAHHKH,
MOJICKYJIIPHOH  (U3MKH W TEPMOIUHAMUKH,
3JIEKTPOMArHeTU3Ma, ONTUKU, ATOMHOW U SIIEPHOU
(U3HKY, TSKAMUX B OCHOBE OHOJIOTHYCCKUX U
TEXHOJOTMYECKUX TPOIIECCOB B BETEPUHAPHO-
CaHUTAPHOM PKCIIEPTU3E

vV2

OOyuaromuiics J0JKEH yMEThb MOJy4yaThb HOBBIE
3HaHUSA, coOupaTh M 0000mIATh JaHHBIC 10
aKTyaJIbHBIM HAayYHBIM ITPOOJIEMaM, OTHOCSIIIUMCS
K mnpodeccHoHaIbHOW 00JacTH; OCYIIECTBIIAThH
MOWCK WHQPOPMAIMU W PEHICHHA HAa OCHOBE
JCHCTBHM, SKCIIEPUMEHTA M OIBITA IS PEIICHUS
[IOCTABJICHHON  3amaud - HCII0JIb30BaTh
¢u3nueckre 3aKOHBI ISl OBJIAJICHUS OCHOBaMU
TEOPUH W  TPAKTUKA  OUOJIOTHYECKUX |
TEXHOJOTHYECKUX TMPOIECCOB B BETEPUHAPHO-
CaHUTApPHOM DKCIEPTHU3E

H2

OO6yuaromuiics JTOJIKEH UMETh HaBBIKU
BEISIBJICHHSI u MCCIICIOBAHUS npobsem
npogeccuoHaIbHON JIeATETbHOCTH C
MIPUMEHEHUEM aHaJIN3a, CHHTE3a U JAPYTUX
METOJ0B UHTEIJJIEKTYaIbHOU J1€ATETbHOCTH

H3

OO6yuaromuiics JIOJKEH UMETh HaBBIKH
apryMEHTUPOBAHHOTO dbopmupoBaHUs
COOCTBEHHBIX  CYXKJCHHH M  OIECHKH  C
HCMOJIb30BAHUEM CUCTEMHOTO MOJIX0/1A.

H4

OO6yuarommmiics TIOJDKEH NMETh OIIBIT
HCIOIB30BaHUA COBpPEMEHHOM HAy4YHOU
U3MEPUTEITbHOM anmapaTypsl, BBITIOJTHEHUS
MPOCTEHIINX IKCIEPUMEHTATBHBIX HCCIEIOBAHUMN
Pa3IUYHBIX (U3NICCKUX SIBIICHUN C IPUMEHEHUEM
MH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX

TEXHOJIOTUN




Crpanumna 5 u3 33

3. O0bEM TMCHUIJIMHBI M BUABI padoT

3.1. Ounas ¢popma o0yueHuUs1

C
IMoka3arenu eM3e “1p Bcero

O6mast TpyI0EMKOCTb, 3.€./4 3/108 3/108
OO0m1as KoHTaKTHas paboTta, 4 38,75 38,75
OO6m1as camocTosiTebHas padboTa, u 69,25 69,25
KOHTaKvTHa}I paboTa Mpu MPOBEACHUU YUCOHBIX 38,00 38,00
3aHATHUH, B T.4. (4)

JIEKIIUU 14 14,00

nabopaTopHbIE 24 24,00
CaMOCTO}ITeHBHajI pabota mpu  IPOBEACHHUU 51.50 51.50
y4eOHBIX 3aHATHUI, U
KourtakrHas pabota pH IIPOBEICHUHI
MIPOMEKYTOUHOM aTTecTallui O0yJaromuxcs, B T.4. 0,75 0,75
(1)

TPYNIOBBIE KOHCYIbTAIIUU 0,50 0,50

JK3aMeH 0,25 0,25
CamocTtosTenbHas paboTa MpU MPOMEKYTOUHOH 1775 1775
aTTecTaluu, B T.4. (4)

MOATOTOBKA K 9K3aMEHY 17,75 17,75
dopma MPOMEKYTOUHON aTTECTALUN DK3aM€H | DK3aMeH
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3.2. 3aouHas popma o0ydeHHsI

K
Iloka3zarenn )épc Bcero
O6mast Tpy10EMKOCTB, 3.€./4 3/108 | 3/108
OO0m1as KoHTaKTHas paboTta, 4 4,75 4,75
OO6m1as camocrosiTebHas padbora, u 103,25 103,25
KoHTtakTHas paboTa mpu MPOBEACHUHN YI€OHBIX 3aHATHH, B 4,00 4,00
T.4. (4)
JIEKIIUU 2 2,00
nabopaTopHbIE 2 2,00
CaMOCl;O}ITeJ'IBHaH pabota mnpu NPOBEACHUM Y4EOHBIX 85.50 85,50
3aHATHN, 4
KonTakTHas paboTa mpu MpOBEIEHUU MPOMEKYTOUHOM
0,75 0,75
aTTecTauuy oOydaroumuxcs, B T.4. (1)
TPYNIOBBIE KOHCYIbTAIIUU 0,50 0,50
3K3aMEH 0,25 0,25
CamocrosrenbHass ~ pabora  OpU  [POMEKYTOUHOU 1775 1775
aTTecTaluu, B T.4. (1)
MOATrOTOBKA K DK3aMEHY 17,75 17,75
dopma MPOMEKYTOUHOU aTTecTallun 9K3aMeH | DK3aMeH
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4, Coneprxanue TUCHUINIUHBI

4.1. ConeprxaHue TMCUMILUIMHBI B pa3pe3e pa3jiesioB U MOAPa3ieioB

Pasznen 1.. ®u3nyeckne OCHOBLI MEXAHHKH H OMOMEXaHHKH

[Toxgpaznen 1.1. ®uznueckre OCHOBbI MEXAHUKH.

Kunemamuka u ounamuxa nocmynamensno2o u pawjamenbHo20 08UNCEHUS
MamepuanbHot mouku u meépoozo mena. 3akonvl Hotomona. Momenm cunvl. Momenm
umnynoca. Momenm unepyuu. Ypaenenue momenmos. Ocnognoe ypasHenue OUHAMUKU
spawamenvbHo2o osudiceHus. Paboma, mownocmo, snepeus Mexanuueckue ceoticmea meépowvix
mein. Buowvl dechopmayuu. 3axon I'yka. Ilpeden npounocmu. [egpopmayus cosuea, kpyuenus u
useuba. Mexanuueckue ceoticmea dbuonozudeckux mxarei. Kocmuas mrxans. Mexanuueckue
CBOUCMBA KOJHCU, MbIULY, MKAHEU KPOBEHOCHBIX COCYO08.

[Toxpaznen 1.2. MexaHuKa )KUIKOCTH U TEMOTUHAMHUKA.

Tuopocmamuueckoe dasnenue u e2o ceoticmea. I uOpOOUHAMUKA UOEATbHOU HCUOKOCMIU.
@opmyna Hetomona. Cmayuonaproe meuenue. Peocumbl 0sudicenus dcuokocmu. Ypaenenue
HepaspvleHocmu. Ypaenenue bepruynnu u cneocmeus us neco. Cmamuuecxkoe u OUHAMU4ecKoe
daeenue 8 NOMOKe U Memoowvl Ux usmepeHnus. I uopoounamura 6sa3Kou HeUOKOCmu.
Kosgppuyuenmut esaskocmu. 3axkonwvl cemoounamuxu. 3axon Cmoxca 8 mexHonio2uu Moai0YHbIX
NPOOYKMO8 U npu ucciedosanuu kposu. Ilpumenenue 3aKkoH08 UOPOOUHAMUKY 8 CEIbCKOM
xozsiicmee. Quzuyeckue 0CHO8bl 2u0poouHamuru. Mexanuxa cepoedno-cocyoucmou cucmemoi.
Qu3zuueckue ceoicmea Kposu.

IMonpasnen 1.3. Konebanus u BoiHbl. buoakycrtuka

Mexanuueckue konebanus. Jlunetnviii capmorudeckuil ocyuniamop. Qusuveckuii
masmuux. C60000HbIE U 3amyxatowjue Konrebanus. Buinyscoennvie konebanus. Pezonanc.
Pezonanc 6 buonoeuueckux npoyeccax. Cnosicenue xonredvanuti. Konebamenvhvie npoyeccoi 6
buonocuueckux obvekmax. Bonnwl 6 ynpyeux cpedax. @usuueckue ocnogvl akycmuxu. [Ipupoda
36yka. Ucmounuxu 36yka. Xapakmepucmuxu 36yka. buonocuueckas akycmuxa. Bocnpusamue
38yKka. 3axon Bébepa - exnepa. Unppazeyk u ynempassyk. Yaompazeykosas buoaxycmuxa.
Bonnoewvie npoyeccwl 6 dcugvix opeanuzmax.

Paznen 2. MoaekyasipHasi pu3uKa ¥ TEPMOIMHAMHUKA

[Mompazmen 2.1. OCHOBBI KJTACCHYECKON MOJIEKYIISIPHO-KHHETHYECKOW TEOPHH.

OcnosHoe ypasHeHue MONeKyIapHO-KUHemuyeckou meopuu 2asa. Pacnpeodenenue
9Hepauu no cmeneHam c60600vl. BHympenussa snepaus udeanvHozo 2asza. Pacnpeoenenue
Monexyn no ckopocmam. Pacnpeoenenue bonvymana. buosnepeemuxa. fénenus nepenoca 6
opeanusme. Tennonposoornocmo. 3axon @ypve. Tenroomoaua. KonsekmusHwlli menioooMeH.
Tennonepeoaua. /[ughgpyszusa. 3axon @uka. Henenus nepenoca 8 6UOIOUYECKUX CUCTIEMAX.
Qu3suueckue 0cHo8bl mepmope2ynayuu opeanusma. I1osepxHocmuulil C10u 8 HCUOKOCHIAX.
Kosghpuyuenm nosepxnocmmnozo namsasxcenusn. @opmyna Jlannaca. Kanunnaphule saeneHus.
@opmyna bopenu — Krwopena. Kanunnapuule senenus u buonocuyeckue npoyeccowl.
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[Tonpaznen 2.2. OcHOBBI TEPMOJUHAMHUKN OUOJIOTHYECKUX MPOLIECCOB.

Tepmoounamuueckue napamempsvl u npoyeccwi. Tennoma u padboma. llepsoe Hauano
mepmoounamuxy. Mzonpoyeccol. Ilpumenenue nepeo2o Hauana mepmoouHamuxu OJisi aHATU3d
usonpoyeccos. Tennoémxocms udeanvrhozo easa. Ypaeuenue Maiiepa. BeeOenue 6 Kiaccuueckyio
u Keanmosgylo meopuro mennoémkocmu. Ilonumponuvie npoyeccovl. Ypasuenue Ilyaccona.
Obpamumbie u Heoopamumbie npoyeccvl. Bmopoe nauano mepmoounamuxu. Ipunyun oeticmsust
mennoeoti mawunsl. Lukn Kapno u meopema Kapno. Oumponus. Kueoti opeanusm Kax
omkpulmas mepmoouHamuyeckas cucmema. llepsoe nauano mepmoouHamuku & OUONOSUU.
Ilpespawernue sHepeuu 6 OUONOSUHECKUX CUCMEMAX U OIHepeemudeckuil Oaniauc HcU8020
opeanuszma. Tennonpodykyus. 3a8Ucumocms cCKOpOCMU MEeNJI00MOadU U Yacmomsl ObIXAHUs OMm
maccol Hcusomuo2o. Akkymyauposanue snepauu 6 monexkyiax ATD. Ilepenoc menna 6 dHcusbix
opeanuzmax. Bmopoe nauano mepmoounamuxu 6 oOuonocuu. KIIJ moiuysi. Cropocms
UMeHeHUs: SHmponuu u cmayuonapuoe cocmosanue. Popmyna Ilpueoscuna.

Pa3nen 3. Di1eKTpHUYeCTBO 1 MAarHETH3M

[Toapazaen 3.1. DnekTpocTaTHKa.

Onekmpuueckoe noie u e2o xapakmepucmuku. Paboma no nepemewenuio 3apsoa 6
anekmpocmamuieckom noie. Illomenyuanvuolii  xapakmep 91eKmMpOCMAMUYECKO20 NOJIA.
Iomenyuan. I[Ipo6oOHUKU 6 INEKMPOCMAMUUECKOM Noje. DIeKmpocmamuyeckdas 3auumad.
3azemnenue anexmpoycmano6ok. Jusnekmpuxu 6 anexkmpuueckom noie. llonapusayus
ousnekmpuros. Jusnexkmpuueckas npounuyaemocms. [lusnekmpudeckue ceoucmea mraHell
opeanuzma. Onexmpoémkocms. Kondencamopwl. IDnekmpoémkocms KIemOUHbIX MeMOpPaH.
Duepeust snekmpu1ecko2o noJis.

[Mompaznen 3.2. [TocTOSIHHBIN ANMEKTPHUECKUI TOK.

3axkon Oma 6 ummeepanvhoti u 6 ouggepenyuanvroii gopme. Tennogoe Oelicmeue
aneKkmpuyeckoeo moxa. Jlelicmeue NOCMOAHHO20 INEKMPUUECKO20 NOJA  HA  OPeAHUIM
orcugomuuix. Membpannvii nomenyuan. Ypaenenue Hepucma. Mexanusm o6pazosanus
buonomenyuanos. DQusuueckue OCHOBYbI IIeKmpoKapouozpapuu. IIpoxoorcoenue
NEKMPUYECKO20 MOKA Hepe3 Hcusble MKAHU.

[Toxpaznen 3.3. MarauTHoOE MOJIE.

Maenumnoe 3aumooeticmeue nPoBOOHUKO8 ¢ MOKOM. Maenummuoe none. 3akon Amnepa.
3axon buo — Casapa — Jlannaca. 'eomacnumnoe none u e20 6IUAHUE HA HCUBbIE OPSAHUSMBL.
Onexkmpomaenumnasn uHoykyus. Camounoykyus. Hunoykmusnocmo. [leticmeue nepemeHHO20
MACHUMHO20  NOJA  HA  OP2AHUSM  MJIEKonumawwe2o. IDHepaus  MASHUMHO20  NOJA.
Dnekmpuueckuti MoK 8 2a3ax u 8 HCUOKOCMAX. 3aKOH eKmpoau3a.

Pa3nen 4. OnTuka u kBaHTOBasA Qu3uKa. JjieMeHTHI (poTodHOT0THHU

[Toapaznen 4.1. 'eomerpudeckas ontuka. BomHoBas onTuka.

Ilpupooa  ceéema. Ceemosoovi u ux npumenenue. QOcHosbl  pomomempuu.
Domomempuyeckue GeruUdUHbL U eOuHuyvl ux usmepenus. Illpumenenue omomempuu 6
acusomuogoocmee. Humepghepenyus ceema, cnocobvl eé HabaOeHus U NnpuUMeHeHUe.
Hugparxyusa ceema. [uipaxyuonnas pewémka. Ilonapuzayus ceema. Illonapuzosanmnviii u
ecmecmeennvlll ceem. 3axkonvl Mantoca u bprocmepa. Bpawenue niockocmu noispusayuu
onmuyecku akmugHvlMu sewjecmseamu. /Jucnepcusi ceema. Cnexkmpul u ux munwvl. CnekmpanbHbulil
ananus. Bzaumooeiicmeue ceéema c eewjecmeom. Iloenowenue ceema. 3axonwvi byzepa u bepa.
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Buonoeuuecrkoe 3nauenue conneunoco ceema. Ilpumenenue ynompaguoniemosoeo céema 0is
canayuu 8030YUHOU cpeobl.

[Monpaznen 4.2. TernoBoe u3nydeHne. KBaHTOBBIN MEXaHU3M U3TyYCHHS CBETA.

Tennosoe uznyuenue. 3axon Kupxeogha. 3akon Cmeghana — bonvymana. 3axon cmewerust
Buna. Tennoeoe usznyuenue mena ocusommuvix. Keanmoswviti mexawusm u3nyueHus ceemad.
@opmyna [nanka. Pomosgppexm. Keanmoswiti mexanusm no2nowenus ceema. Kopnyckyniapro-
80110601 Oyanusm. [lonsmue o hpomoxumuneckux u pomoduonocuveckux peaxyusax. buogusuxa
3pUMenbHO20 8OCHPULIMUAL.

Pa3nesn 5. Atomuas u sanepHas puznka

[Tonpaznen 5.1. [lnanerapHas monens aroma. Teopus bopa.

CmpoeHue INIEKMPOHHbBIX obonouex amoma. Keanmoswiti mexanusm IJIEKMPOHHbLX
nepexo0os. OOvsacHeHUe CNeKMPantbHblX 3aKOHOMepHocmell. JIloMuHecyeHyus u eé npumeHeHue
6 eemepunapuu. Bonnosvie ceoticmea snexkmponos. Bonnosas ghyHxkyus.

[Tompaznen 5.2. OnTudeckne KBAaHTOBBbIE TE€HEpPATOpPhl. Buabl paaroaKTUBHOTO
U3ITy4eHUS M €T0 MIPOHUKAOIAsE CIOCOOHOCTh. CTpOSHUE aTOMHOTO sIpa.

Onmuueckue Kkeéanmogvie 2ceHepamopul. Ilpumenenue nasepos. Penmeenosckoe
usnyyenue. llocnowenue penmeeHo8CKO20 U3NYUeHUs eeujecmsom. Buovl paduoakmugnozo
U3TYYeHUss U e20 NPOHUKAWAs CnocobHocmb. Memoodvl pesucmpayuu  paouoakmusHo20
usnyyenus. Cmpoenue amomuoco s0pa. fHoepnvie cunvl. HMzomonwvl u usobapul. Ilpumenenue
PAOUOAKMUBHBIX  U30MON08 8 BeMEePUHAPHOU MeduyuHe. Yy8cmeumenbHoOCms — AHCUBLIX
OpP2aHU3MO8 K 2JIeKIMPOMASHUMHBIM NOJISIM PA3IUYHOU Yacmomul. Jlemanvhsie 003bi.
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4.2. PacnipeejieHHe KOHTAKTHOM U CAaMOCTOSITE/ILHOI PadoThl MPH MOJATOTOBKE

K 3aHSTHSIM 10 NoApa3aeiam

4.2.1. Ounas ¢popma 00yueHus

KonrakrHas pabota
Pasznensl, noapasnensl AUCUUATIIIMHBI CP
JIGKLII/II/I‘ J13 ‘ I13
Pasznen 1
du3nyecKHe OCHOBbI MEXaHUKHU U OMOMEXaHMKHU

[Toapaznen 1.1. dusznueckre OCHOBBI MEXaHUKHU 1 4
[Tonpaznen 1.2. MexaHuKa )KUIKOCTH U TeMOJUHAMHKA 2 4
[Monpaznen 1.3. Konebanus u BonHbl. buoakycruka 1 4 )

Paznen 2

MoaexkyasipHasi GU3MKa ¥ TEPMOJAMHAMMKA

[Toapaznen 2.1. OCHOBBI KJIaCCUYECKON MOJIEKYISIPHO- 5 5 5
KMHETUYECKOU TEOPUH
[Toxpaznen 2.2. OCHOBBI TEPMOJANHAMHUKYN OMOJIOTMYECKUX 1 2 10
IIPOLIECCOB

Pa3zgen 3

DJIEKTPUYECTBO H MATHETH3M

[Toxpasznen 3.1. DnekTpocTaTuka 1 2
[Toapaznen 3.2. IToCTOAHHBIN JIEKTPUUECKHI TOK 1 2
[Tonpaznen 3.3. MarautHoe moJje 1 2 10

Paznen 4

OnTuka u KBaHTOBast Pu3uKa. JaeMeHThbl (POTOOMOIOTHH

[Toapasnen 4.1. 'eomerpuueckas onTuka. BonHoBas onTuka 1 2 10
[Toapaznen 4.2. TeruoBoe uznydenne. KBaHTOBBIN MeXaHU3M 1 10
U3JY4YEHHUs CBETa

Pazgen 5

ATOMHas M siiepHasi pusuka

[Tonpaznen 5.1. [Inanerapuas monens aroma. Teopust bopa 1 10
[Tonpaznen 5.2. OnTuueckue KBaHTOBBIE TeHEPATOPBI. Busl
PaAMOAKTUBHOTO U3JIYYCHHS U €T0 TPOHUKAIOIIAS 1 9,25
cnoco0HocTh. CTpoeHHe aTOMHOTO sipa
Bcero 14 24 69,25
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4.2.2. 3aounas Gopma oOydeHuUs

KonrakrHas pabora
Paznensl, moapasaennbl TuCIUTUTMHbBI CP
HGKHI/II/I‘ J3 | 113
Paznen 1
Pu3nyecKue 0CHOBbI MEXAaHMKH U OMOMEXaHUKH

[Tonpaznen 1.1. ®uznueckne OCHOBBI MEXAHUKU 10
[Toapaznen 1.2. MexaHuka )UAKOCTH ¥ TeMOAMHAMUKA 1 10
[Toapaznen 1.3. Konebanus u BosHbl. buoakycruka 10

Pasznen 2

Moudgekyasipuas pu3nka u TEPMOIHHAMHUKA

[Tonpaznen 2.1. OcCHOBBI KJIaCCUYECKONW MOJIEKYIISIPHO-
KMHETUYECKOU TeOpuun
[Moapaznen 2.2. OCHOBBI TEPMOANHAMHUKHN OMOJIOTHYECKIX 1 10
POLIECCOB

Pa3nen 3

DJIEeKTPHUYECTBO U MATHETH3M

[Toapaznen 3.1. DnekrpocTaTrka
[Moxpaznen 3.2. [1oCTOSAHHBIN AIIEKTPHUUYECKHI TOK 10
ITonpaznen 3.3. MarauTHOE n0J1€ 10

Paznen 4

OnTuka u KBaHTOBast pu3uKa. JaeMeHThbl (POTOOMOIOTHH

[Toapaznen 4.1. 'eomerpuyeckas ontuka. BomHoBas ontuka 1
ITonpaznen 4.2. Tennosoe uznydeHue. KBaHTOBBIM MEXaHU3M 1
U3ITy4eHUS CBETA

Pa3nen 5

AToMHas M siepHas pusuka

[Toapaznen 5.1. [TnanerapHast Mozens atoma. Teopust bopa 12
[Tonpaznen 5.2. OnTuueckue KBaHTOBBIE TeHEPATOPBI. Busl
PaZoaKTUBHOTO U3IYYEHHSI U €r0 IPOHUKAOIIAs 13,5
coco6HOoCcTh. CTpOeHHe aTOMHOTO Spa
Bcero 2 2 85,5
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4.3. IlepeyeHb TeM U YUeOHO-MeTOANYECKOT0 oOecnedeHUus 1JIs CAMOCTOSITeIbHOI PadoThl

00y4aronuxcs
VYueOHO-MeTouuecKoe o0eceueHue O0BEM, u
Ne Tema camocTosITEILHOM dopma
/T paboTsI No 06yueHus
HcTounuk
crpanuy | Ou- | 3aou-
Hast Hast
duznyeckre 0CHOBBI
1 9-28 10
MEXaHUKH
MexaHuKa KUIKOCTH U
2 A 47-51 10
reMOJUHAMMKA
Konebanust 1 BOIHEL
3 34-43 5 10
buoakycruka .
Opranuzaiusi CaMoCTOSATEIHHOU
OCHOBBI KITaCCUYECKOH PpaboTHI IO AVCIIUATLINHE
4 | MOJEKyISAPHO-KMHETHYECKON | OCYILECTBIAETCA B COOTBETCTBUU C | 57-58 5
TEOPHH METOJINYCCKHUMH YKA3aHUSIMHU -
0 Kypc ¢usuku: yuedbnoe nocodbue
5 5 CHOBBI TCPMOAMHAMHIKH IUTS CTYJIEHTOB BBICIITUX YUEOHBIX 60-70 10 10
MOJIOTHYECKHX TPOLECCOB | oo CHu, OGYUAIONIHXCA TIO
6 [ToCTOSIHHBIN IMEKTPUIECKUN | TexHpUecKIM HarpaBJICHUSIM 107-120 10
TOK MOJITOTOBKH U CIIELIMATIBLHOCTIM /
[A. H. JlapuoHoB u 1p.] ;
7 MarauTHOE T10J1€ . o 141-160 10 10
Boponexxckuii rocy1apCTBEHHBIM
TeomeTpuueckas ontika. | ArPAPHbIH yHHBEPCHTET .—
8 p B B " 163-182 | 10
BoJIHOBAS ONTHKA opoHex: BopoHexckuit
rOCyJapCTBEHHBIN arpapHbIil
Tennosoe usiy4eHue. yaupepcutet, 2016.— 203 c.: wi.
9 KBaHTOBEIN MEXaHU3M J— I[OHyH.IeHO HAay4YHO- 184-186 10
HA3JIyYCHMA CBETA meroanyeckuM COBETOM 10
¢uzuke MuHmCcTEpCTBA
[InanerapHas MoIenb aToMa. | 00pa3oBaHHs U Hayku Poccuiickoi
10 P ! p Y 187-190 | 10 12
Teopus bopa ®denepanyn
http://catalog.vsau.ru/elib/books/b
OnrnyecKkre KBaHTOBBIE 131301.pdf>.
reseparopsl. Bujisl
aIM0AKTUBHOI'O M31yYCHHS
11 | P y 196-200 | 9,25 | 135
Y €T0 MPOHHUKAOIIAS
cnocobHocTh. CTpoeHue
ATOMHOTO sJIpa
Bcero 69,25 | 85,5
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5. @oH/I OLIEHOYHBIX CPEACTB /JIsl MPOBeAEeHUsI TPOMEKYTOYHOM aTTeCTAIlUN U
TeKYlero KOHTPOoJIst

5.1. Oranbl popMUPOBAHUST KOMIIETEHIHIA

NHaukaTop 10CTHKEHUS
IMoapa3aen IuCHUIIAHBI Komnerenuust KOMITETeH N
1.1. ®u3nuyecKre OCHOBBI 32
MEXaHUKU VK-1 V2
H?2
1.2. MexaHuKa >XUJKOCTH U 32
réﬁonnHaMHKa g VK-1 .
H3
1.3. Konebanus 1 BOJHEI 32
E'I/I(.)aKyCTI/IKa . VK- .
H4
2.1. OCHOBBI KJIACCUYECKON 32
MOJIEKYJISIPHO-KUHETUUECKON YK-1
TEOpUU Y2
32
2.2. OCHOBBI TEPMOJAMHAMUKHU VK-1 V2
OMOJOTUYECKHX MPOIIECCOB oo
32
3.1. DnekTpocrarruka VK-1 o3
32
3.2. ITocTOAHHBIN ANIEKTPUUYECKHH TOK YK-1 V2
H4
32
3.3. MaruuTHOE 1oJIe YVK-1 V2
H?2
32
4.1. 'eomeTpuueckasi ONTHKA. VK-1 Vo
BonHoBas ontuka
H4
4.2. TernoBoe uznydenne. KBaHTOBBIH 32
VK-1
MEXaHHU3M H3JIy4eHHUs CBETa V2
5.1. [InanerapHas MoAeNb aTOMa. VK-1 392
Teopus bopa
5.2. OnTrdecKkne KBaHTOBEIS
reHepaTopsl. BUabsl painoakTHBHOTO
U3ITyYEHUS U ero MPOHUKAIOIIAs YK-1 32
croco6HoCcTh. CTpOEHHE aTOMHOTO
sanpa
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5.2. llIxkajapl 1 KPUTEPUH OLIEHUBAHUSA TOCTHKEHHS] KOMIeTEeHIUii

5.2.1. lIkaabl OEHNBAHMUA JOCTHIKEHUA KOMIICTCH NI

Bun onenku OueHku

HCYOOBJICT- YAOBJICTBO-

AxagemMuveckas OIeHKa 1mo 4-x 0ayuTbHOM IIKaTe XOpOIIO | OTIIMIHO

BOPUTCJILHO PUTCIIBHO

5.2.2. Kputepuu olleHMBAHUS IOCTHKEHHUS KOMIeTEeHIHit

KpI/ITepI/II/I OLICHKH Ha 5K3aMCHC

OueHka, ypOBEHb
JIOCTHIKEHMS
KOMITIETCHIIHI

OnucaHue KpuTepueB

OTIM4YHO, BEICOKHI

CryneHT moKas3aq TOJHbIE M I[IIyOOKHE 3HAHUSA IIPOIPaAaMMHOTO
MaTepHuanga, JOTMYHO M apryMEHTUPOBAaHO OTBETHJI HA BCE BOIPOCHI
9K3aMEHAIIMOHHOTO OWiieTa, a TakXKe Ha JONOJHUTEIbHBIE BOIPOCHI,
CHOCOOCH CaMOCTOSITEIBHO PEIaTh CJIOKHbIE 331a4H JUCIUTITHHEL

Xopouo, IPOABUHYTHIN

CryneHT TBepl0 3HaeT MPOrpaMMHBIN MaTepua, FPAaMOTHO €ro U3Jaraer,
HE JIONYCKAEeT CYIIECTBEHHbIX HETOUYHOCTEN B OTBETE, JOCTATOYHO IMOJIHO
OTBETWJI Ha BOMNPOCHl JK3aMEHAIIMOHHOTO OWieTa W JIOTIOJIHHUTEIHHBIE
BOMPOCHI, CIIOCOOEH CaMOCTOSITENILHO peIllaTh CTaHAapTHBIE 3a7adu
JIUCIIATIIIMHBI

Y 10BIETBOPUTENBHO,
MOPOTOBBI

CTYZ[QHT MoKa3ajl 3HaHHUEC TOJIBKO OCHOB IPOrpaMMHOI0 MaTrepualia,
YCBOUII €ro IMOBEPXHOCTHO, HO HC OOITyCKaJl FPY6BIX OIIMOOK MU
HeTO‘{HOCTeﬁ, Tpe6yeT HaBOJAIIMX BOIIPOCOB JJIsA IMPABUJIIBHOT'O OTBETA,
HEC OTBCTWJI Ha AOIIOJIHUTCIBbHBLIC BOIIPOCHI, criocoben peuiaTtb
CTaHAAPTHBIC 3a/1a4r JUCHUIIJIMHBI C TIOMOIIBIO IPETIOAaBaTCIIA

HeynosnerBopurensHo,
KOMIIETEHIINA HE OCBOEHA

CryneHT He 3HaeT OCHOB IPOrpaMMHOI0 MaTepualna, JOMycKaeT rpyObie
omnOKM B OTBETe, HE CIIOCOOEH pelaTh CTaHAapTHHIE 3aJa4d
JUCIMITIINHBI 1aXe ¢ TOMOILBIO NTPETOAABATENS
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Kputepuu o1ieHKH TeCTOB

Ornenka, ypoBeHb
JIOCTHOKCHHS
KOMIIETEHITUI

Onucanue KpUTEpUEB

OTIMYHO, BEICOKHI

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

Xopouo, IpOABUHYTHINA

ConeprxaHne TpaBUIBLHBIX OTBETOB B TeCTe HE MeHee /5%

Y 10BIETBOPUTENBHO,
[IOPOrOBBIN

CopeprxaHue NIpaBUILHBIX OTBETOB B TecTe He MeHee 50%

HeynosnersopureinsHo,
KOMIIETEHIIUS HE OCBOEHa

CopeprkaHne paBUIHHBIX OTBETOB B TecTe MeHee 50%

KpI/ITepI/II/I OLICHKHU YCTHOT'O OIlpoCa

Onenka, ypoBeHb
JOCTHKCHUSA
KOMIIETEHITUI

OnucaHnue KpuTepueB

3a4TeHo, BEICOKUI

CrTyneHT 1eMOHCTPUPYET YBEPEHHOE 3HAHKME MaTepHaia, YeTKO BBIpaXaeT
CBOIO TOYy 3pEHHMS II0 paccMaTpUBaeMOMY BOINPOCY, HPUBOISA
COOTBETCTBYIOIIHE TPUMEPHI

3auTeHo, MPOIBUHYTHIH

CTyoeHT AEMOHCTPUpPYET YBEPEHHOE 3HAHHME MaTepHaia, HO JOIyCKaeT
OTJEJbHbIE [TOIPEIIHOCTH B OTBETE

3a4TeHO, MOPOTOBBIN

CryneHT IeMOHCTPUPYET CYIIECTBEHHBIE TIPOOEIBl B 3HAHUSIX MaTepHara,
JIOTTYCKAeT OIIMOKH B OTBETaX

He 3aureHo, KOMIIETCHITUS
HE OCBOEHA

CTyneHT IeMOHCTpUpYET He3HaHWE MaTepHaia, JOMycKaeT rpyobie
omKOKK B OTBETaX

Kpurepun onieHku pemenus 3agad

OrneHka, ypoBeHb
JIOCTYIKEHUS
KOMITETECHITNH

Onucanne KpUTepreB

3auTeHo, BLICOKUI

CTy,Z[CHT YBEPCHHO 3HACT MCTOAUKY WU AJITOpHUTM PCHICHUA 3aaa4du, HC
A0IMyCKacT OIIMOOK IIpu €€ BbIIIOJIHCHUU.

3auTeHo, TPOBUHYTHII

CTy,Z[CHT B ICJIOM 3HACT MCTOJUKY U aJITOPUTM PCIICHUS 3a/la4u, HC
A0IMyCKacT FPY6BIX OIIMOOK IIpu €€ BBINIOJIHCHUU.

3auTeHO, TOPOTOBBIN

CTygeHT B LIEJIOM 3HAE€T METOAUKY W ajJTOpPUTM pELIEHUs 3aJauu,
JTOTTYCKaeT OITHOOK MPH €€ BBHIITOIHEHUH, HO CIIOCOOEH NCIIPABUTh UX TPH
MIOMOIIY ITPEnoJaBaTesl.

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CTyneHT He 3HaeT METOAWKY WM alTOPUTM PEIICHHs 3a/Iadd, JOITyCKaeT
rpyObic OMMOKK TIPH €€ BBHIMIOJHEHUH, HE CIOCOOCH HCIIPABUTH MX IIPH
TTOMOIIIH TIPETIOIaBaTEsl.
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5.3. MaTepuaJibl 115l OlleHKH JOCTHKEHUsI KOMIeTeHIU

5.3.1. OueHo4HbIe MATEPHAJIBI IPOMEKYTOYHON aTTECTALUH

5.3.1.1. Bonpocsl K 3K3aMeHy

Komme-

Ne Conepxanue TeHmst NJIK

1 ['maponnHamMuka uaeanbHOM KUJKOCTH. Y paBHEHUE VK-1 H?
HEPa3pbIBHOCTH ITOTOKA. YpaBHeHHE bepHyiuim.

2 Bsi3kocTs. 3akoH HeroToHa miist Bsskoct. KoadduueHt VK-1 V2
Bsi3kocTH. 3akoH CTokca.

3 HproTOHOBCKHE 1 HEHPIOTOHOBCKUE KUJKOCTH. JlamuHapHoe 1 VK-1 Ha
TypOyJneHTHOe TeueHue xuaKoctu. Yuciao PeitHonbca.
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopuu

4 | (MKT). Onsiter, noareepxknatorme MKT. OcHoBHOE ypaBHEHHE YK-1 32
MKT.
IToBepxHOCTHBIH c110ii B xkuAKOCTIX. Koadurent

5 | moBepxHOCTHOTO HaTsHKeHUs. CBOOOIHAS SHEPTHUS YK-1 v2
ITOBEPXHOCTHOTO CJIOSI JKUJKOCTH.

6 JIoTOJIHUTENBHOE AaBJIEHUE T10]] UCKPUBIIEHHON TOBEPXHOCTHIO VK-1 H4
xuakoctu. Popmyiia Jlanmnaca.

v CmaunBanue 1 HecMaunBaHue. KanwuisipHbIe sBICHUS. VK-1 H3
Popmyna bopemm-Kropena.

8 IlepBoe Hauano TepmoauHamMuku. M3onpoueccsl. Pabora VK-1 32
UJeaJIbHOTO rasza IMpH U30Ipoleccax.
Anuabatnslii mponecc. Ypasaenue Ilyaccona. MossipHbie

9 | TemI0EMKOCTH IPH MOCTOSHHBIX JTABICHUHU U 00BEME. YK-1 32
YpasHeHnue Maiiepa.

10 Onexrpuueckue 3apsabl. 3akoH KynoHa. DnekTpuueckoe mnoe. VK-1 V2
HanpsikeHHOCTD 3JI€KTPUYECKOTO MOJISL.
IIpencraBienust 0 CBOMCTBAX MPOCTPAHCTBA U BPEMEHU,

11 | fexaiiue B OCHOBe KJIaccnueckor MexaHuku. [loctynarensHoe VK-1 392
JBUKEHME TBEPAOTO Tea. paguyc-BeKTop. CKOpocTh 1
YCKOpEHHUE.
JluHamMuKa MaTepralibHOM TOUYKHU U MOCTYNATENIbHOTO JIBHKEHUS

12 TBEPAOrO TeJa. 3aKOH MHEPLIUU U UHEPLUAJIBHBIE CUCTEMBI VK-1 32
oTcyéTa. 3aKOHBI IMHAMUKH MaTE€pPHaAIbHOM TOUYKHU U CUCTEMBI
MaTepUaIbHBIX TOYEK.

13 Bremnve u BHyTpeHHUE cuiibl. L{eHTp Macc MexaHn4ecKou VK-1 39
CUCTEMBI M 3aKOH €T0 IBUKEHHUSI.

14 3aKOH COXpaHEHHS UMITYJIbCA U €0 CBSA3b C OJTHOPOJAHOCTHIO VK-1 V2
IIPOCTPAHCTBA.

15 | Heynpyruii ynap. ®yHnaMeHTaIbHBIEC B3aMMOICHCTBHS M CHIIBI. VK-1 32
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5.3.1.2. 3apauu K IK3aMeHy

Conepxanue

Komme-
TEeHIUSA

WK

3anumure penieHue YpaBHEHUS TapMOHHUYECKOTO KOJICOaHUs C
aMIUIUTy0i A=5 cm, ecnu 3a Bpems t=1 mun coBepiaercs
N=150 koneGanuii, a HayaabHas (a3a KoneOaHut Po=r/4.

YK-1

H3

MarepuanbHag  To4ka  Maccod m=2(0 2  COBepIlIaeT
rapMOHHUYECKHe KoJsiebaHus ¢ amrmutTynoil A=5 cm. llepuon
konebanuit 7=10 c¢. Omnpenenure 3HAUYEHUE CKOPOCTU H
YCKOpPEHHUSI MaTEePUAIIbHOW TOYKH B MOMEHT BPEMEHU, KOTOPOMY
COOTBETCTBYET (haza p=60°.

YK-1

V2

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

YK-1

V2

Omnpenenure pe30HAHCHYIO YaCTOTY Vp KOJI€OaTeIbHON CUCTEMBI,
ecni  coOcTBeHHas — yactora  KojcOanuit vo=300 [, a
norapu(pMHUYECKUH TeKpeMeHT 3aTyxaHus 0=0,2.

YK-1

HA4

[Mpyxunublii  MasTHUK JkéctkocThio k=10 H/m ¢ rpy3om
Maccoit m=100z coBepIIaeT BbIHYXJICHHbIE KOJICOAHUs B BA3KON
cpene ¢ KOI(DPUIMEHTOM COMPOTUBIICHHS r=2-107  ke/c.
Onpenenure KOApOUIMEHT 3aTyxaHHs f U PE30HAHCHYIO

aMIUTUTYRY Ap, €CITU aMIUIATYJHOE 3HAYCHHE BBIHYKIAOIICH
cuibl Fmax=10 mH.

YK-1

V2

3aBUCHUMOCTh IPONACHHOTO TEJIOM IyTH S OT

BpeMeHH t 3a/1aéTcs ypaBHEHUEM: S=A-t+B-t*+C-t%, rae A=2 wm/c,
B=-4 m/c?, C=8 m/c®. Haitru: a) 3aBUCUMOCTb CKOPOCTH V(t) U
yckopeHwus a(t) oT BpeMeHu; 0) paccTosiHue S1, MPOUICHHOE
TesoM 3a Bpems t1=0,5 ¢ rmociie Havasa IBUKEHUS; B)

CKOpOCTh V1 U YCKOpeHHe a1 Tena yepe3 Bpems 11=0,5 ¢ nmocne
Hayvaja JIBIKEHUSI.

YK-1

V2

Onpenennre CpPerHIO KBAAPATHYHYIO CKOPOCTh Uyxg MOJIEKYII
WJICAJIBHOTO Ta3a, INIOTHOCTh KOTOPOTO NpH JaBieHuu p=33 klla
coctaBisieT p=0,3 K/,

YK-1

H?2

Onpenenure yZ€IbHbIE TEIIOEMKOCTH Cv U Cp CMECH
YTJIEKUCIIOTO ra3a Maccod M1=3 2 1 a30Ta Maccor mz=4 2.

OIIK-1

V2

Kucnopon maccoit m=32 2 HaxoIUTCS B 3aKPBITOM COCYAE MOJ
nasinenneM p=0,1 MIla npu temneparype 7=290 K. Ilocne
HarpeBaHus JaBJiCHHME B COCyJde TMOBBICWIOCH B 4 pasa.
Omnpexpenute KOJIUIECTBO TEIUIOTHI Q, COOOIIEHHOH Ta3y.

YK-1

H4

10

[Ipy HOpMaNbHBIX YCIOBHSX CpeAHsS JUIMHA CBOOOJHOTO
npobera aromoB remus  A=1,85-1 0% Omnpenenure
ko3 uuuent muddysuu D renus.

YK-1

H?2

11

Kakoe KoIHM4ecTBO TEILIOTEI BBIACIUTCA B PE3UCTOPC C
conpotuBienneM R=15 Owm 3a TpeThl0O CEKyHIy IIOCIE
IIOAKIIIOYCHUA NCTOYHHUKA 3I[C, CCJIn CUJia TOKa YBCIIMUMUBACTCA

B T€UYEHHE BpPEMEHM Af=8 ¢ MO0 JUHEHHOMY 3aKOHY
ot 1:1=0 mo 12=16 A.

YK-1

H3
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12

Ompenenure KOJIUYECTBO TEIUIOTHI, KOTOPOE BBIICIUTCS B
pesucrope ¢ comporuBieHrneM R=20 Om mocne OTKIIOYCHHS

HCTOYHHKA, €CIM CHJIa TOKa IIPU 3TOM YMEHBIIACTCS 110
R _ b 71
3akony: |=lp-e™ , rne lo=12 4; =900 c".

YK-1

H3

13

Onpenenure IMJIOTHOCTh TOKA, e€clu 3a Bpemsa At=0,5 ¢ 4depe3
OPOBOJHUK C  IUIOMAABI0  TOMEPEeYHOro  cedeHus: S=3,2 YK-1
M nponuioN=35-1 0*° 3JIEKTPOHOB.

H?2

14

JBa ucrounnka ¢ DJIC E 1=5 B u E 2=3 B u BHyTpeHHUMHU
CONPOTHUBIICHUSIMH F1=I2=2 Om TOJKIIOYEHBl MapaIICIBHO
pesuctopy ¢ conpotuBienueM R=1 Om. Onpegenure cuiny Toka
B PE3UCTOPE.

YK-1

HA4

15

JIBa NIMHHBIX MapalljiesIbHBIX MPOBOAA HAXOATCS B BO3AYyXE Ha
paccrossHuu =5 cm gpyr ot npyra. Ilo mpoBogHHWKaM TEKyT
Toku cwiod l1=I>=5 A4 B NpPOTHBOIOIOKHBIX HANPABICHUSIX.
Omnpexnenute MHAYKIUIO MarHUTHOTO TIOJIS B TOYKE,
HaxoJslIelcs Ha paccTOSTHUM 1=4 ¢m OT OJHOTO  I2=3 cm OT
JPYroro MpoBOJIa.

YK-1

H4

5.3.1.3.

5.3.14.

5.3.1.5.

5.3.1.6.

Bomnpocsl K 3a4eTy ¢ OLeHKOH
He npenycmorpen

Bomnpocsl k 3auery
He npenycmotpen

ITepedyenb TeM KypcoOBBIX NPOEKTOB (padoT)
He npenycMoTpenst

Bomnpocsl k 3ammmTe KypcoBOro npoexra (padorsi)
He npenycmotpen
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5.3.2. OnleHOYHbIE MATEPHAJIbI TEKYIIET0 KOHTPOJISI

5.3.2.1. Bonpochsl TeCTOB

Conep:xkanue

Komme-
TEeHIUSA

WK

Kakoe nmuddepennmansnoe ypaBHEHNE OMTUCHIBAET
BBIHY)KJICHHEJE TADMOHUYECKHE KOIEOaHus?
X 2
+O° - =
1. — 0o X 0
S
X X
2. +2B-_+03§X:0
dt? dt
2
3 d X+2[3 -%+®§X=E-COS(D t
dt?® dt m ’

YK-1

32

Ha pucyHnke noka3zanbl A
PE30HAHCHBIE KPUBBIE TPEX
KOJIe0aTEeNIFHBIX CHCTEM.

Kakas cucrema obnagaer
HauOOBIITUM I
KOA(PPUITUEHTOM 3aTyXaHuUs?

w
1. IlepBas.
2. Bropasi.
3. TpeTps.
4. Koo durment
3aTyXaHUsl OJJMHAKOB BO BCEX
TpEX CUCTEMAX.

YK-1

V2

Pe3onaHcHas nukiIMyeckas 4yactoTa onpenensercs Gopmymnou:

lL.o = |
0 m

YK-1

32

[Tap u monast cepa, UMEIOITNE OTMHAKOBBIE MACCHI U PAINYCHI,
CKaTBIBAIOTCS 110 HAKJIOHHOM MIIOCKOCTH 0€3 TPOCKaIb3bIBAaHUS C
OJTHOH U TOM K€ BEICOTHI. Y OCHOBAHHUS HAKJIOHHOHN INIOCKOCTH:

1. CxopocTH Ten OJAMHAKOBHI.

2. CkopocTh mapa OobIe.

3. Cxopocts nonoii chepsl OombIie.

4. OTBeT HEOTHO3HAYEH.

YK-1

H1
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Ucnonb3ys
[ITeinnepa,
CKOJIbKO  pa3
MOMEHT  HHEPIUN
paguycom R,
BpalleHus

1. B4 pa3za.
2. B2 paza.
3. B 1,5 paza.
4. B3 pa3a.

OonmpeaAcIIMTeC, BO
YBCIUYHUTCA

€clli  OCh
MepEeHEeCTH u3
IIEHTpa KOJIbIIA HAa €T0 KPai.

TeopeMy

KOJIbI1a

OIIK-1

HA4

6 1. M=0,5 Hm.
2. M=0,25 Hm.
3. M=2 Hwm.
4. M=4 H-wm.

2
Kozeco Bpamaercs ¢ yriaoBeIM yckopeHUEM e=2 pad/c”. MOMeHT
uHepuun Koneca J=1 k22u’. MOMEHT YCKOPSIFOLLEH CHIIBI PABeH:

OIIK-1

v2

Kaxue mpouecchbl
M300pakeHbI Ha

1. Puc.a -
n300apHBbId, pUC.0 -
M30XOPHBIM.

2. Puc.a -

7 U30XOPHbIH, pUC.0 -
n300apHBIH.

3. Puc.a -
HM30TEPMUYECKUIA,
puc.0 - U300apHBIIA.

4. Puc.a
W30XOpHBIH, puc.0 -
HM30TEPMUYECKUI.

puc.a, 0. P

A

o

’
, i
) o
4,7

0 T 0 T

" 14 Py
vy / Py
y / / g /

a) 6)

OIlK-1

32

1. EKT
KT

vKT .

N N o

Temneparypa raza paBHa 7. CpeaHssi KHHETHYECKasi SHEPT U
IOCTYNATEJbHOrO JBUKEHUS OJHOM MOJIEKYJIBI Fa3a paBHA:

OIlK-1

32
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B kakoM M3 nepevrcaeHHBIX MPOIECCOB TEIIOEMKOCTh
MaKCHUMallbHa?

1. B u30xopHOM mporiecce.

2. B u3o06apHoM nporiecce.

3. B annabatHom mporecce.

4. B n30T€pMHUUYECKOM IIpOLIECCE.

YK-1

HA4

10

Omnpenenute  aOCOMIOTHYIO — BJI@XHOCTH — BO3AyXa  IIpH
temneparype +18°C, ecum ero Touka pocel pasaa +8°C.
[1I0THOCTB HACHIIIEHHOTO Tapa npu Temneparype +18°C pasua
15,4:10° ke/m®, a npn +8°C — pasma 8,3-10°° ka/ns’.

1. 7,1']0'3 K2/,

2. 23,7107 ke/ni°.

3. 15,4-10'3 xe/n®.

4. 83107 ke/m.

YK-1

V2

11

Kamumsp, CMa4YnBacMBbIi JKAIOKOCTBIO,
0003HaYEeH HOMEPOM:

oW
zzzz
@ =

1 m Ne3.

YK-1

V2

12

B YeThIPEX OJTMHAKOBBIX
KaluIsipaXx HaXOAWUTCS BOAA NpHU I Rl Bl 4
temriepatypax 5°C; 20°C; 40°C u B
60°C. B  kakoM  Kanwuispe =
Temneparypa Bojabl paBHa 20°C? . *
1. B nepBom. - .
2. Bo BTOpOM. : 5 5 -
3. B Tperpem.
4. B uerBépTOM.

7
¥.
) ',l’)

)

YK-1

H?2

13

Jns  kakoro M3  TMEpPEeUMCICHHBIX  Ta30B  OTHOIICHUE
TeroéMiocreit cp/cv=1,4?

1. Jlns renus.

2. Jlns HeoHa.

3. Husa CO..

4. Jlns a3ora.

YK-1

H4

14

Wneanpnblii ra3 nepexoauT u3 1 (p.V.T)
"""" AT ——
cocrosiHus 1 B coctosnue 2. B ]

KaKOM mporiecce ras PONC N &
coBepIaer 0oJbIIyIo padory? 3 \
Ecnu mporiecc uaéT BaoIb (S - N2, V., T)

1. PaGora oguHaKoBa. %
2. Bnons Bepxueit
KPHBOH. 0
3. Bnone cpenneit
KpHUBO.
4. Bnois HIDKHEH
KpHUBOM.

vV

N
N

YK-1

32
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W3meHnsieTcs nu Temrieparypa raza B P
TpoIIecce Tepexoaa U3 COCTOSTHUS |

(7
B COCTOSTHHE 2 2/_\ !

15 YK-1 HA4
1. Tlonwmxkaercs.
2. TloBblmaercs.
3. He usmensercs. 0
\Y
5.3.2.2. Bonipochl VISl YCTHOT'O ONpoca
Komme-
Ne Copaepxanue — NAK
1 Hatb OnpejIeNeHHe 1 3anucarh (bO;iMyJIy paanyc-BeKTopa, VK-1 392
JUHEHHON CKOPOCTH MaTepUalbHON TOUKH.
5 JlaTb onpenenenue U yka3aTb HallpaBJeHUE TaHICHLHAIIBHO, VK-1 V2
HOPMAaJIbHO U MOJHOI'0 YCKOPEHUS] MaTepUaIbHON TOUYKHU.
3 3amnucatb (HopMyIIbl, yKa3aTh HAIpaB/IeHHE 1 JaTh VK-1 V2
OIpe/ieSIEHUE YITIOBOW CKOPOCTH M YIIIOBOI'O YCKOPEHHUSI.
4 ChopmynupoBaTh MEXaHUYECKUN PUHIIMIT OTHOCUTEIILHOCTH VK-1 H 2
lamnes. ChopMmynupoBaTh 3aKOHBI TUHAMHKH.
5 Yto Ha3pIBaeTCI MOMEHTOM UMITYJIbCA, MOMEHTOM CHJIBI? VK-1 H4
YKka3arh WX HampaBJICHUE OTHOCUTEIILHO TOUKH (ITOJTFOCA).
6 BriBecTH OCHOBHOE ypaBHEHUE JMHAMUKH BPallaTeIbHOTO VK-1 V2
JBrKeHMs. N3510kUTh (pU3HUecKuil CMbICT MOMEHTA MHEPLIUH.
7 3anucarb ypaBHEHUE MOMEHTOB YK-1 32
8 CdopmynupoBats Teopemy I 'toiirenca - lItelinepa u npusectu VK-1 H3
npumMep e€ NPUMEHEHHUSL.
9 Kaxue 3akoHBI cOXpaHEeHHs BBIIOJIHSAIOTCS TPU a0COTIOTHO VK-1 39
YIPYTOM M HEYNIPYroMm yuape?
10 3anucatrh 3aKOHbI COXpAaHEHUS NPU a0COIIOTHO YIIPYroM U VK-1 392
HEYIIPYroM yAaape.
11 Kak onpenenuts u OT Yero 3aBUCUT PEXKHUM JBUKECHHS VK-1 392
KUAKOCTH
12 IlepeuncnnTh U 1aTh ONpeAeNICHNE ABICHNUN neperoca. [louemy VK-1 392
OHM IIOJIYYMJIM TaKOE Ha3BaHUE?
13 3anucaTh ypaBHEHUE COCTOSIHMS ~MJEAIbHOIO Ta3a W VK-1 392
c(hopMyJIMPOBaTh YCIOBUS €r0 NIPUMEHUMOCTH.
14 OOBsACHUTD, MOYEMY TEIUIOEMKOCTh Tra3a B Ipolecce IMpH VK-1 392
MOCTOSIHHOM JIaBJI€HUU OOJIbIIIe, YEM ITPU MOCTOSHHOM 00bEME.
15 OnpenenuTb 4YMCIO CcTeNeHed CBOOOABI  OJHOATOMHOM, VK-1 392

I[BYXaTOMHOﬁ 1 MHOTOAQTOMHOM MOJICKYIJIBI.
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5.3.2.3. 3aga4u i NPOBEPKU YMEHHIi U HABBIKOB

Kommne-
Ne Conep:xkanue S— HIAK
IIpy KakOM pacTArMBarOLIEM HAIPSIKEHUHU JIATYHHBIM CTEPIKECHb
UCHBITBIBAET TAKOE K€ yJJIMHEHHE, KaK U MpPHU HAarpeBaHUU Ha
1 |50°C ? Monyns ynpyroctu naryau paser 11,2-10'° H/M2 YK-1 Y2
TemnepaTypHblii K0O3()PHUIMEHT TUHEHHOTO pacIMpEeHus JaTyHU
pasen 0,000019 K™
OnuH Monb HAeanbHOTO ra3a coBepumn padory 4=300 Jx, noxyuus
2 | Q=500 [dx rerutorsl. OmpenenuTh W3MEHEHHE BHYTPCHHEH SHEPIUU VYK-1 V2
rasa.
I"a3 pacmmpsiercs ot o0béMa Vi 10 00béMa V2 o1uH pa3
3 | usoTepMmecKH, BTOpOIl — M300apHO, a B TPETUil — ainadaTHO. VK-1 V2

[Ipu xakoMm nporiecce ra3 coBepiaeT 00IbIIy0 padoTy U
HOJTy4aeT OoJIbIIee KOIUIECTBO TEIIOTHI?

Kakas yacTe BHyTpeHHEH SHEPTUM MOJIEKYIIBI KHCIOpOaa
4 | npuXOJMTCS HA MOCTYMATEeIbHOE U KaKasi YaCTh Ha YK-1 H?2
BpAIIATEIbHOE JBIKCHUE?

Kak u3MeHUTCS eMKOCTH INIOCKOTO KOoHACHCAaTOopa €CJIM U3 HET'O

S | yaamuTh QUBIEKTPUK C TUDJICKTPHUYECKON TIPOHUIIAEMOCTHIO, YK-1 H4
paBHoii 27
Kak u3mMeHuTCst MOAYNb HAIIPSHKEHHOCTH AJIEKTPOCTATUYECKOTO

6 | moms, CO3MAHHOTO TOYEYHBIM 3aPSI0M, TIPH YBEITUUCHUN YK-1 V2

PACCTOAHUSA OT 3TOT'O 3apsaga 10 TOYKH Ha6J'IIOI[eHI/I$I B N pa3?

Kax u3MeHuTCs 3Heprus 3JIeKTPUYECKOT0 OIS 3apsSKEHHOTO
7 | MIOCKOTO KOH/IGHCATOPA, €CIIH PAa3HOCTh MOTESHIINAIOB MEKIY VK-1 vV2
€ro IJIaCTUHAMH YBEJIMUYUTCS B TpU pasza?

[Tpu KaKOM COOTHOIIECHHM BHYTPEHHEro compoTuBicHus (I)
MCTOYHHKA JJEKTPUIECKON SHEPTUH U CONMPOTUBIICHHH HArpy3KU

8 N YK-1 H3
(RH) ucToyHMK OTHAET MaKCUMAIBbHYIO MOIIHOCTD BO BHELIHIOK
ANEKTPUYECKYIO LIETb?
CornpoTuBieHNE HATPY3KH, COEAMHEHHOE MOCIEA0BATEIBHO C

g | MCTOYHMKOM IHMTAHH, B YETHIPE Pasa NPEBBILLACT BHYTPEHHEE VK-1 H1

COMPOTHUBIIEHNE UCTOYHHKA JIEKTPUUECKOro Toka. Onpeaenure
KII/] ucrounuxka.

Kak u3MeHuTCs cuia B3auMOICUCTBUS JBYX MapalieIbHbIX
10 | MpOBOAHUKOB C TOKOM, €CITH CHUJIa TOKA B OJTHOM IIPOBOJHUKE YK-1 H4
YBEJIMYUTCS B 2 pasa, a B APYroM MPOBOJHUKE - B 5 paz?

YpaBHEHHE ABUKCHUS] MATEPUATHEHOM TOUKH UMEET BUI:
11 | s=A+Bt+Ct®, rne A=2 m, B=1 m/c, C=5 M/t Omnpenenure YK-1 32
YCKOpEHHUE TOYKH B MOMEHT BpeMeHH 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
Omnpenenure KECTKOCTD MPYKHHBL.

MartepuanbHas Touka Mmaccoit M =10 xe Ha npyxuHe,

i k=250
13 KECTKOCTHh KOTOpOI/I = ; COBepH_IaeT FapMOHI/I‘IeCKI/Ie YK-l H 4

kosneOanus. Yemy paBHa ITUKIMYECKAs YaCTOTa KOJIEOaHUH () .
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Huddepenunansuoe YPaBHCHHE TapMOHUYCCKHX KoseOaHui

X 2
14 | TIPY’KMHHOTO MasTHHKA +®°- = .3anumure Gopmyiy VK-1 39
2 o X
PELICHUS 3TOr0 YpaBHEHUS.

UYenoBeK CTOUT Ha Kparo IIaT(opmbl, BpaIAOMICHCs ¢ YIIIOBOM
CKOPOCTBIO w1=5 pan/c. Macca miargopMbl TpEeHEOPEKUMO
{5 | Mama 1o cpaBHEHMIO C Maccoii yemoBeka. Uemy Oyzmer paBHa

YK-1 32
yIJIOBasi CKOPOCTh BpallleHHs IIAaTGOPMBI MOCIE TOro, Kak
YEJIOBEK MEpeuIET B TOYKY, pPACIOJIOKEHHYIO IOCEpEANHE
MEXy KpaeM U IEHTPOM mIaT(opmbl?
5.3.24. Ilepeyennb Tem pedepaToB, KOHTPOJBHBIX, pacuyeTHO-TpaduuecKux pador
He npenycMoTpensl
5.3.2.5. Bonpochl /151 KOHTPOJILHOM (pacyeTHO-rpauyeckoii) padoThl

He npenycmoTtpena
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5.4. CucremMa oOLleHNBAHNA JOCTHIKEHUA KOMIIETCH NI

5.4.1. OneHka J0CTHKEHHUSI KOMIIETEHIH B X0/1€ POMEKYTOUYHOI aTTecTaluu

YK-1: CiocoGHOCTh OCYIIECTBISITh MOUCK, KPUTUYECKHUI aHAJIU3 M CUHTE3 HH(pOpMaIuH,
MIPUMEHATHh CUCTEMHBIN MOAXOJ 1JIsl PEIICHHS TOCTABJICHHBIX 3a/1a4

WNuaukaTopsl tocTmxkeHus komnereHnuu Y K-1

HOMCpa BOIIPOCOB U 3a/1a4

Kon

Conepxanne

BOIIPOCHI K
9K3aMeHy

3a/1a4u K
9K3aMeHy

BOITPOCHI K
3a4eTy

BOIIPOCHI 110

KypCOBOMY

MPOCKTY
(pabore)

32

OOyuaromumiicst 10HKEH 3HATh
QJITOPUTMBI aHaJIK3a 3a]a4, BBIICISST UX
0a30BbIe COCTABIISIONINE - (PUZNIECKHE
OCHOBBI MEXaHHKH, MOJICKYJISIPHON
($U3MKU U TEPMOJUHAMUKH,
JJIEKTPOMAarHeTH3Ma, OITUKHU, AaTOMHOM
¥ SIIEPHOM (pU3HKH, JIekKANIX B OCHOBE
TEXHOJOTUYECKUX TPOLIECCOB B
300TCXHUHU

V2

OOyyaromuiics TOJKEH YMETb
HAXOJUTh U KPUTUYECCKH
aHaJIM3UPOBATh HH(OPMAIIHIO,
HEOOXOUMYIO JUISl pEIICHUS
MOCTaBJIEHHOU 3aJ[auyl - UCIOJIb30BaTh
du3nveckre 3aKOHBI TS OBJIAJICHUS
OCHOBaMHM TE€OPHUU U MPAKTUKU
TEXHOJIOTUIECKUX MPOIECCOB B
300TE€XHUU

2,5,10,14

2,3,5,6,8

H2

OO0yuaromuiicss T0KEH UMETh HaBBIKU
BBISBJICHUSI M HCCIEIOBaHMs MpolieM
npodecCHOHANBHOM  AESITETbHOCTH  C
OpUMEHEHHEM aHalu3a, CHUHTe3a U
JIPYTUX METOJIOB HMHTEIUICKTYaIbHOM
JeSITeIbHOCTH

1,7

1,7,10,13

H3

OO0yuaromuiicss T0KEH UMETh HaBBIKH
apryMEHTUPOBAHHOTO  (OPMHUPOBAHUS
COOCTBEHHBIX CYXICHUH W OIEHKU C
HCIIOJIb30BaHUEM CUCTEMHOI'O ITOJIX0J1A.

4,11,14

H4

OO0yuaromuiicss TOJDKEH HWMETh OIBIT
UCIIOJIb30BaHUsl COBPEMEHHOW HAy4yHOU
WU3MEPUTEIBHON armaparypsl,
BBITIOJTHEHUS IPOCTEHIINX
JKCIIEPUMEHTAIIBHBIX UCCIICIOBaHUN
pasNUYHBIX (U3UYECKHX SBJICHUH C
IIPUMEHEHUEM UH(pOPMAaIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHH

9,12,15
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5.4.2. OneHka J0CTHKEHHsI KOMIIETEHIMH B X0/1e TEKYIIero KOHTPOJIsI

YK-1: CiocoGHOCTh OCYIIECTBISITh MOUCK, KPUTUYECKHUI aHAJIU3 M CUHTE3 HH(pOpMaIuH,

IMPUMCHATH CUCTEMHBIN moaxod AJid pCHICHUA MOCTABJICHHBIX 3a4a4

WNuaukaTopsl toctmwxeHus komneteHnuu Y K-1

HOMCpa BOIIPOCOB U 3a/1a4

Kon

Conepxanune

BOIPOCHI
TECTOB

BOTIPOCHI
YCTHOTO
ormpoca

3a/1a4u JIs
IIPOBEPKU

YMEHUH U
HaBBIKOB

31

OO0yyaromuiicst JOJKEH 3HaTh aJITOPUTMBbI
aHaJM3a 3a1a4, BBIICISS X Oa30BbIe
COCTAaBJISIFOLIHE - (PU3NIECKUE OCHOBBI
MEXaHHUKHU, MOJICKYIAPHON (PpU3NKU 1
TCPMOANHAMHKHU, SJICKTPOMArH€TuimMa,
OIITHKH, aTOMHOU U SJIepHOI (HU3UKH,
JIeKAIIUX B OCHOBE TEXHOJIOTUYECKUX
IPOLIECCOB B 300TEXHHUHU

1,3,7,8,14

1,7,9,10-15

11, 14,15

\B!

OO0yuarouiics JOJKEH yMETh HaX0IUTh U
KPUTUYECKH aHAIM3UPOBATh HH()OPMAIIHIO,
HEOOXOAMMYIO /ISl PELICHUS TIOCTABICHHOM
3aJauu - MCIIOJIb30BaTh (pU3HUECKUe
3aKOHBI ISl OBJIAJICHUS] OCHOBAMH TEOPHHU U
IMMPAKTUKH TEXHOJIOTMYCCKHUX MMPOLUCCCOB B
300TE€XHUHU

2,6,10,11

2,3,6

1-3,6,7,12

H2

OOyuaromuiicss OJDKEeH WMETh HaBBIKU
BBISIBIICHUSI M HUCCIENOBaHMUs IpoOiieM
npoecCUOHANBHOM ~ JESATENIbHOCTH €
NpPUMEHEHHEM aHaju3a, CUHTE3a U JIPYTrux
METO/I0OB HHTEIICKTYAIbHOU JIESITETbHOCTH

4,12

4,9

H3

OOyuarouuiics JOMKEH HWMETh HAaBBIKU
apryMeHTHPOBAHHOIO (dbopMupoBaHus
COOCTBEHHBIX CYXJEHUH U OLEHKH C
MCIIOJIb30BaHUEM CHCTEMHOTO MOJIX0Aa.

5,13

5,10

H4

OOyuaromuiics  JODKEH HUMETh  OMBIT
WCIIOJIb30BaHNSI  COBPEMEHHOM  Hay4HOU
U3MEPUTEIIBHON almapaTypsbl, BBIIIOIHEHUS
MIPOCTEUIINX AKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHUM  PA3IMUYHBIX  (DUBHYECKHUX
SBJIEHUH C MPUMEHEHUEM UHPOPMAIIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

9,15

8,13
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6. YueOHo-MeTOAUYECKOEe U HH(POPMALIMOHHOE 00ecTeyeHne T CHUTLTHHBI

6.1. PexoMmeHnayemasi 1uTepaTypa

Bun yueOHo#

Ne bubnmorpaduyeckoe onmrcanue Tum n3manus
JUTEpaTyphl
I'pabosckuii P.M. Kypc ¢pusmku: yuebnoe mocodue ass
1 |cTyAenTOB BVY3o0B, o0yuaromuxcst 1o €CTECTBEHHBIM H Vaebroe OCHOBHAS
TEeXHHUUYECKUM HAlpaBJIeHUsIM U crienuanbHocTsiM/P.U.
I'pabosckwii. - C-I16.: Jlans, 2012. - 607 C.
2 Tpodumona T.U. Kype ¢uzuku/T.U. Tpodumosa. - VaebHoe OcHoBHas

M.: akanemus, 2007. -559 C.

Jlemenko B. I'., Unpuu I'.K. MenunuHcKas u
ouonorudeckas pusuka: YueOHoe nmocodue MuHck:
3 | OO0 "Hogoe 3nanue" Mocksa: OOO "HayuHo- VYuyebHoe OcHoBHas
m3natenbckuit nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=766789

Jlemenko B. I'., Unpnu I'. K. MeaunuHackas u
ouonornyeckas ¢pusuka: [lpaktnkym. MuHCK:
4 | OO0 "Hogoe 3nanue" Mocksa: OOO "Hayuno- VYuyebHoe JlononHuTenbHast
m3narensckuit nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=608780

MeTtoanyeckue yKa3zaHusl JUIs BBITIOJTHEHUS
nmabopaTopHbIX paboT Mo GpU3HKE A7 00yUJarOITIXCs
Ha (QaKyIbTeTe BETEPUHAPHON MEIUIINHBI U
TEXHOJIOTUH KUBOTHOBOJCTBA T10 HAIPaBJICHUIO
36.03.02 - 3ootexnus. Y. 1 / BopoHexckuit
rOCYJJapCTBEHHBIHN arpapHblii yHUBEPCUTET ; [COCT.
W. B. TlonoB] .— Boponex : Boponexckuii
roCylapCTBEHHBIN arpapHbIil yHuBepcurer, 2017 .—
63c.:u1.—
http://catalog.vsau.ru/elib/metod/m131334.pdf

MeTtoanueckoe

®dusnka u buodusuka [ DnekTpoHHBIH pecypc] :
METOJINYECKUE YKa3aHMsI 110 BBIITOJIHEHUIO
JabOpaTOPHBIX padOT JJIst 0OyJArOITUXCS Ha
(bakynpTeTe BeTepUHAPHONW MEIUIMHBI U

g |TEXHOIIOTHH JKUBOTHOBO/ICTBA OYHOU M 3a0YHOH
¢dbopMm oOyuenus. YacTs 2 / BopoHexckwii
roCy/lapCTBEHHBIN arpapHbIil YHUBEPCUTET ; [COCT.
H. B. Ilonos] Boponex : BopoHnexckuii
roCyJapCTBEHHBIN arpapHbli yHuBepcureT, 2020
http://catalog.vsau.ru/elib/metod/m153178.pdf

Mertonnueckoe

BectHuk Boposnexckoro rocyJapCTBEHHOTO
arpapHOro yHMBEpPCUTETa: TEOPETUUECKUN U HAyUHO-

npakTHueckuil sxypHai / 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. Pecypcsol cetu UHTepHeT

6.2.1. DjeKTpOHHbIE OMOTHOTEYHbIE CHCTEMbI

Ne Hazsanue Pa3smemienne

1 | Jlanb https://e.lanbook.com

2 | ZNANIUM.COM http://znanium.com/

3 | OPAUT http://www.biblio-online.ru/
4 | IPRbooks http://lwww.iprbookshop.ru/
5 | E-library https://elibrary.ru/

6 | DnekrponHas oudanoreka BIAY http://library.vsau.ru/

6.2.2. llpodeccuonanbubie 6a3bl JAHHBIX H HH(POPMAILHOHHbIE CHCTEMBbI

No HazBanue Pasmemenne
Enunass ~ MexBemoMcTBeHHas  MH(OPMAIMOHHO—CTATH-

18 A (bopman https://fedstat.ru/
CTHYECKasi CHCTEMa

2 |CnpaBounast mpaBoBasi ciuctema Koncynprant [Timoc http://ivo.garant.ru

3 | ArpapHast poccuiickas ”HPOPMAIOHHAS CUCTEMA. http://www.aris.ru/
WudopmarmoHHas ciucrema 1o cebCKOX035HCTBEHHBIM .

4 (bopwmar http://agris.fao.org/
HAyKaM M TEXHOJIOTHSIM

6.2.3. CaiiTbl 1 HHOPMALIMOHHBIE OPTAJIBI

Ne HasBanne Paszmemenue

1 | Bce TOCTHor http://vsegost.com/

2 | Poccuiickoe x0351icTBO. CellbX03TEeXHHKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bam myreBoauTenb B MUPE TEXHUKH http://techserver.ru/

4 | UudonopTtan mo Gpu3mMKe AJsi CTYACHTOB 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://agris.fao.org/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
https://fizika-student.ru/
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7. MaTepuaJIbHO-TEXHUYECKOE H POrpaMMHOe o0ecrnedeHne T CHNILTHHbI

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

7.1.1. JIosi KOHTAaKTHO# padoThI

No
Ne
y. a Cratyc ayauropuu [lepeuens obopynoBanus
KOPIL. YA
Kommekr y4eOHOI mebeny,
Y4ueOHast aytuTOpHs IS JIEMOHCTPAIIHOHHOE o0opynoBaHue U
1 246 | mpoBeAeHUS 3aHATHIA yueOHO-HaTISAHBIE TOCOOWS: MHTEPAKTUBHAS
JEKIIIOHHOTO THIIA JOCKa, JIGKIIMOHHBIE IEMOHCTPAIMH IO KypCy
obmieit gusmnke.
VYyeOHast aynutopus Ais
MIPOBEJICHUS 3aHATUN N
poBell Komriexr yueOHOU Mmebenu,
CEMHUHApPCKOT0 TUIIA,
JEMOHCTPAIIMOHHOE 000pyIOBaHHE
TPYIIIOBBIX H i
1 246 yueOHO-HarJIsAIHbIC TOCOOMS: MHTEPAKTUBHAS
WHUBUIYaJIbHBIX
. JIOCKa, JIEKIIMOHHBIE JIEMOHCTPAIIMU TI0 KypCy
KOHCYJIbTAIHH, TEKYIIETO o
. o0meit gpusuke.
KOHTPOJISI, TPOMEKYTOUHOM
aTTeCTalluU
Kommnekr yueOHOi meo0eny,
JIEMOHCTPAIIHOHHOE o0opynoBaHue "
yueOHO-HarIsAqHble 1moco0usi, JabopaTtopHoe
obopyoBaHuE Case-study: U3yUCHHE
3aKOHOB apa  IapoB orpeJiesieHue
YyeOHast aymuTopus Ass yAap POB, pea
. MOMEHTa  HMHEPIHHM  JHUCKa, H3Yy4YCHHE
9 6 | mpoBeneHUs 3aHATUN i
BpalaTeIbHOr0 JBMKEHHUS TBEPAOIO Tela ¢
1a60paTOPHOTO THUTIA
MTOMOIIIBIO MasTHHKA ObepOeka,
onpenenenue  koddounuenta Ilyaccona
METOZOM  aanadaTHYECKOTO  PACHIMPEHHS,
ompeneneHue  KOOPPUIMEHTa  BI3KOCTH
MmetoaoM CTokca
KommuiekT mebenu, KOMObIOTEpHAsT TEXHUKA
C BO3MOXHOCTBIO TOAKIIIOYCHHS K CETH
"UutepHer" u obOecnedyeHHWeM JOCTyna B
AIEKTPOHHYIO MH(GOPMaIMOHHO-
00pa3oBaTeNbHYI0  Cpely,  HCIOJIb3yeMoe
[Tomerenue 11 XpaHeHUS U nporpamMmmHoe obecrniedenne MS  Windows,
1 245 PO IIAKTHIECKOTO Office MS Windows, DrWeb ES, 7-Zip,
00CITy’)KUBaHUS yIeOHOTO MediaPlayer Classic, fumexc bpaysep /
o0opynoBaHus Mozilla Firefox / Internet Explorer, ALT

Linux, LibreOffice, mebenp mist XxpaHeHUs U
oOciyxuBaHusi y4yeOHOro 00OpyIOBaHUS,
JIEMOHCTPAIIMOHHOE obopynoBaHue "
yueOHO-HaTISHbIE TOCOOUS: BUPTYaIbHBIN
HPaKTHKYM.
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7.1.2. Ins caMocTOATEIbHOI padoThl

Ne
y4. a];f;. HazBanne ayguropun [lepeuens obopynoBanus
KOPITL.
Komrmiekt ydeOHOM Mebenn,
JIEMOHCTPAIIHOHHOE 000PYIOBAHHE U
y4eOHO-HarJISIHbIE TTOCOOMS, KOMITBIOTEPHAS
TEXHUKA C BO3MOKHOCTBIO IMOJKIIIOYCHHS K
cetu "MHTepHeT" n oOecnieueHreM A0CTyma
Ilomemenue s
1 | 232a | camocTOSTENIbHOM pabOThI, B SIICKTPOHIYIO HHOPMAIHONHO-

KYpCOBOI'O IPOCKTHPOBAHUS

OGpEBOB&TGJ'IBHYIO cpeay, UCIoJb3yeMoC
nporpammHoe obecrieueHrne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIlanekc bpaysep /
Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice
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7.2. IlporpammHoe odecrneyeHue

7.2.1. llporpaMMHOe obecrieyeHHe 001ero Ha3HAYeHH sl

Ne Hazsanue Pa3smemenune
1 |Onepaunonnsie cuctembl MS Windows / Linux IK HO];(?X?OH cetn
5 IMakeTs! oducHbix npunoxenuit Office MS Windows / 1K B JIOKaJIBHOM CcETH
OpenOffice BIrAy
3 [Mporpammel s npocmotpa daiinos Adobe Reader / 1K B nOKanbHOI ceTn
DjVu Reader BIrAy
4 Bbpayzepst AAunexc bpaysep / Mozilla Firefox / 1K B J10KaNBHOI ceTH
Internet Explorer BIrAy
IIK B noKasIBHOM ceTn
5 | ArtuBupycHas nporpamma DrWeb ES BLAY
. IIK B noKasIbHOM ceTn
6 |I[Iporpamma-apxusarop 7-Zip BLAY
7 |MynbsTuMenuna npourpeiBatens MediaPlayer Classic MK s HO];(;HAL;OH et
8 |[lnardopma onnaiiH-o0yuenus eLearning server TK B s10KabHOM cetn
BIr'AY
9 |Cucrema xommbroTepHoro tectupoBanust AST Test MK s HO];(?X’;OH et

7.2.2. CnennajJu3upoBaHHOE IPOrPaAMMHOe o0ecrieueHue

No HazBanue Pa3smemnienne

1 Be6-opuentupoBanHoe oducHoe MPOrpaMMHOE https://docs.google.com
obecnieuenne Google Docs

5 BupryanpHas naboparopus 'unpoMexaHuKy. K B jtokabHoii cetrt BEAY
I'mppaBnnka

17 |T1akeT craTrcTUYECKOI 00pabOTKH MaHHBIX Statistica IIK aya.122a (K1)

19

[HIIIT noa pemenus 3a1a4 TEXHUYECKUX BBIYUCIEHUN
Matlab 6.1/ScilLab

IIK B nokanpHoit cetu BI'AY

26

ITporpamma MPOCKTHUPOBAHUS CHCTEM
snepropacnpenencaus SIMARIS design

IIK B nokanpHoit cetu BI'AY

32

Cucrema koMIbr0TepHO# anreopsr Mathcad

I1K B moxansHOM cetut BTAY

33

Cucrema KOMITBIOTEpHOIT anreOpsr Maxima

IIK B nokanpHoit cetu BI'AY

34

Cucrema tpexmepHoro moaenuposanust Kompas 3D

IIK B nokanpHoit cetu BI'AY

35

Cucrema 3JeKTPOHHOTO JoKymeHToobopora EOS for
SharePoint

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

36

Cucrema aBTOMATU3MPOBAHHOIO IPOEKTUPOBAHUS U
yepuenus Autocad

[K ayn. 122, 219, 224, 321, 370 (K1)

37

Cpena nporpammupoBanust Microsoft Visual Studio
(msdn)

[1IK ' C-naboparopuu
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8. MemucunnﬂnHapnme CBA3H

Juciuriiea, ¢ KOTopoi HE00X0UMO
COrJJaCOBaHUE

Kagenpa, Ha koTopoii npenoxaetcst
JICIIATUIAHA

[Toanuck 3aBeyroLIETO
Kadeapoi

HCOpFaHI/I‘ICCKaH, dHaAJIMTH4YCCKas
N OPraHnuvCCKasad XuMHs

XuMHuu

Al - —

A B.Illanomnauk

Marematnka

MaremaTiku ¥ GU3UKH

/>

B.I1.ITaukwit
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Ipuaoxenne 1
JIMCT mepuoanvecKux MpoBepoK padoyeil NMporpaMMapl
U nHGopMaIusi 0 BHECEHHBIX H3MEHEHUsIX

PR —

roa

[ToTpebHOCTH
JlomKHOCTHOE MO, B KOPPEKTHPOBIKE HNudopmanus o
yKazaHueM
IIPOBOJMBIIIEE TPOBEPKY: Hara BHECEHHBIX
d.1.0., 10IKHOCTD COOTBETCTBYIOIIX U3MEHEHUIX
B pasnenoB paboueit
MPOTrpaMMBbI
[Ipencenarens
MK ®BM u TX
JIOLEHT . [TpoTokon Pabouas
[Manomnxukosa 10.B. MK ©BM u fiporpamma
TXK aKTyalu3upoBaHa HET
Ne 13 st 2022-2023
% oT 28.06.2022 | yuebHoro roaa
IIpencenarens
MK ®BMu TX IIporokoin Pabouas HET
JIOLIEHT MK nporpamma
[[Tamomaukosa FO.B. OBM u TXK aKTyaJIu3upOBaHa
Ne 9 ot m2023-2024
24.06.2023 y4eOHOro rojia
\ m\ -
Mpotoxonr MK PaGouas nmporpamma
[Ipeacenarens MK ®BMuTX CD];)MI/IT}K Nolo| AKTYAmH3MpOBaNa Ha or
noueHt [anomuukosa 10.B. 124,06 221 2024-2025 yueGHblii
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