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PaGouas mporpamma paspaboraHa B cooTBeTcTBUH ¢ DenepanbHBIM TOCyJapCTBEHHBIM
00pa30BaTeIbHBIM CTAaHAAPTOM BBICHIEIO0 00pa30BaHMS IO HANPABJICHUIO MOATOTOBKU 36.05.01
«Berepunapusi», yTBEp)KIECHHBIM MpHKa3oM MwuHHCTpa oOpa3oBaHHMs M HayKu Poccuiickoii
Oenepannu Ne 974 ot 22 centsiOps 2017 r.

Pabouas mporpamMmMa yTBep KIeHa Ha 3acelaHuy Kadeapbl MaTEeMaTHKH U GU3UKH

(mpotokon Ne 8 ot 25 anpenst 2019 1.)

3aBenywomuii kadeapoi _— (IMankwmii B.I1.)

oA CH

PaGouass mporpamMmma pekOMEHJOBaHa K HCIOJb30BaHUIO B Yy4eOHOM Ipolecce
METOJMYECKOH  KOoMHCcHeld  (akyiabTera BETEpUHApPHOM  MEIUIMHBI UM TEXHOJOI'MH
YKUBOTHOBOJICTBA

(mporokon Ne 15 ot 21 utons 2019 r.).

%/W

MOJIMHUCh

IIpencenaresib METOAUYECKONH KOMUCCHU (Ilomuua E.N.)




Crpannna 3 u3 33

1. O0mas xapakTepucTHKA TUCHUILTHHbI

1.1. Heanb AUCHUNIHHBI
ean uzydeHnus Kkypca GU3MKHA COCTOUT B (HOPMHUPOBAHWM 3HAHUH, YMCHHI U HaBBIKOB B
MpeCTaBICHUH (U3MUECKOW TEOPHH KakK 000O0IICHHUS HAOMIOAEHUM, MPAKTHYECKOTO OIMbITa U
AKCIIEPUMEHTA; CIIOCOOHOCTH pelaTh THUIIOBBIE 3aJadd MPO(EeCcCHOHATBHOU NESITEIbHOCTH Ha
OCHOBE  3HAHMW  OCHOBHBIX  3aKOHOB  MAaTeMAaTHYECKHX, €CTECTBEHHOHAy4YHBIX U
obmrenpodeccuOHANBHBIX JUCIUIUIMH ¢ MPUMEHEHHEM HH(POPMAIIOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTUH

1.2. 3amaun AMCHUNJIMHBI

1. ®opMupoBaHue 3HAHHWKA TJIABHBIX (U3HUYECKUX 3aKOHOB MEXaHUKH, MOJICKYJISIPHON
GU3NKM W TEPMOIMHAMHKH, DJICKTPOMArHeTU3Ma, ONTHKHA, aTOMHOW M SICpHON (U3HKH,
JISKAIIMX B OCHOBE BCEX OMOJIOTMYECKUX MPOIECCOB;

2. ®opmMupoBaHUE YMEHUS UCIOIB30BATh (PHU3NYECKHIE 3aKOHBI JUIsl OBJIAJICHUS] OCHOBAMHU
TEOPUHU U TPAKTUKH OMOJTOTUYECKHUX MPOLIECCOB B JKUBBIX OpraHU3MaXx;

3. ®opmMupoBaHUE HABBIKOB IO MCIIOJIH30BAHHIO COBPEMEHHON HayYHOW U3MEPHUTEIbHON
amnmapaTypbl, BBIIOJIHCHHIO MPOCTEHINNX OKCIIEPUMEHTAIBHBIX MCCIICIOBAHUI Pa3J Iy HbIX
(hU3HYECKUX SIBJICHHUH C TPUMEHEHUEM HH(POPMAIIMOHHO -KOMMYHHUKAITMOHHBIX TEXHOJIOTHUI

1.3. IlpeamMeT AUCUMIIIMHBI

a) OCHOBHBbIC MNPUHIUIBI U 3aKOHBl (GU3UKU U OHODPU3MKH, UX MaTEMaTUYECKOEe
BBIPa)KEHHE,;

0) OcHOBHbIC (U3MUECKUE SIBJICHUS, METOAbl MX HAOJIOACHUS U HKCIEPHUMEHTAJIbHOIO
UCCIICIOBAHNSA, METOJbl TOYHOTO HU3MEpPEHHS (HU3MUECKUX BEJIWYMH, METOABl 00pabOoTKH
pe3yJIbTaTOB SKCIIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMHU (PM3UYECKUMU MTPUOOpaMu;

B) (GOpMHpOBaHHE HABBIKOB 3KCIEPUMEHTAIbHOM paboThl, MPaBUIBLHOT'O BBIPAKEHUS
¢busnyeckux uaed, QOpMyIMPOBKM U pelieHus (u3MuecKux 3ajad, OLEHKHU IOpsaKa
(U3NYECKUX BEINYHH;

I') IpeJCTaBICHUE O IPaHULIaX IPUMEHUMOCTH (GU3NYECKUX SBJIEHUN U TUIIOTES;

7) pa3BUTHE Yy CTYJIEHTOB JHOOO3HATEILHOCTH M MHTEpeca K HM3y4YEHHIO (U3MKH,
MoHUMaHue GpuIocoPpcKux mpodieM Gu3uKu.

1.4. MecTo AucuuILUINHBI B 00pa30BaTeJIbHOM porpamMmme
Hucuunnuna «®Pusmkay gaet naHopamy HauOoJjee yHUBEpCalbHBIX METOA OB, 3aKOHOB U
MOJI€JIeH, IEMOHCTPUPYET ClieU(UKY PallMOHAILHOTO METOJa MO3HAaHUs OKPYXKAloLIero Mupa,
cnocoOCTByeT () OPMHUPOBAHMID Y  CTYJEHTOB  COBPEMEHHOIO  €CTECTBEHHOHAYYHOI'O
MHPOBO33pEHUs, CIIOCOOCTBYET JajbHeieMy pa3BUTHIO JUYHOCTH. Du3nKa Kak o0s3aTenbHas
JMCLUIUIMHA BXOJUT B 00513aTENIbHYIO YacTh yueOHoro miana b.1.0.

1.5. BzanmocBsi3b ¢ APYrUMU JUCHUIIJIMHAMHA
Copepxanue Kypca (GU3HKM TECHO CBA3aHO C Y4YEOHBIMH TIporpamMmMaMu IO
HEOPraHUYECKOW M aHAJIMTHYECKON XMMHUM U OpPraHU4ecKoi, GU3N4ecKol U KOJUIOUAHON XUMHUU
115 cneunanbHocTH 36.05.01 «Berepunapus»
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2. llnanupyemble pe3yabTaThl 00y4YeHHUs M0 JUCHUILIMHE

Komnerenuus

I/IHIlI/IKaTOp JOCTHXKECHUA KOMIICTCHIIUN

Kon

Copep:xxanue

Kon

Copep:xxanue

YK-1

CnocoOHOCTh
OCYIIECTBJISITh
MOHCK,

KPUTHY €CKUI
aHaJM3 U CUHTE3
uHdopmarumy,
MPUMEHSITh
CUCTEMHBII
TIOJTXOJT IS
penieHus
MOCTABJICHHBIX
3a1a4

32

OOyvaromuiics JODKEH 3HAThb  METOAbI U
OCHOBHBIC TIPUHIMIBI KPUTUYECKOTO aHaJu3a M
OIICHKH COBPEMEHHBIX HAYYHBIX JOCTHKCHUMH;
aJrOpUTMBl aHAJIM3a 3a]ay, BBIICISAS X 0a30BbIC
COCTaBJISIIONINE - (PU3NYECKUE OCHOBBI MEXaHHKH,
MOJIEKYJIIpHOM ~ (U3UKHM U TEPMOJIMHAMHKH,
ANIEKTPOMArHeTu3Ma, ONTHKH, aTOMHON U SJIE€pHOU
bu3nKy, Jexamux B OCHOBE OMOJOTUYECKHX U
TEXHOJOTMYECKUX MPOIIECCOB B BETEPUHAPHUH

V2

OOyuaromuiics JODKEH YMETh I0JIy4aTb HOBBIE
3HaHUS, coOWpaTh W 0000mAaTh JaHHBIE TI0
aKTyaJbHBIM HaYYHBIM ITPOOJIEMaM, OTHOCSIIITUMCS
K TpodhecCHOHALHOW 00JIACTH; OCYIICCTBIISITh
NMOWCK HWH(OpMAIIMM ¥ PpEIICHWH Ha OCHOBE
JIEUCTBUHM, SKCIEPUMEHTA M OMNbITA JJISl PELICHUS
[IOCTABJIEHHOW  3aJa4d - HCIIOJIB30BATh
¢dusnyueckre 3aKOHBI IS OBJIAJICHUS OCHOBAMH
TEOpUH W  TPAKTUKH  OHWOJOTHYECKUX U
TEXHOJIOTHYECKHX MPOIIECCOB B BETCPUHAPHH

H1

OO6yuatonmiics JOJDKEH UMETh HaBbIKU
BBISIBJICHUS u UCCIICJOBAHNUS npobieM
npogeccroHaIbHON JIeATEIIbHOCTH c
NIPUMEHEHUEM aHaiau3a, CHHTe3a M JpYTux
METOJI0B MHTEJUIEKTYaJIbHON A TEIbHOCTH

H 4

OO0yuarommiics JIOJDKEH HMETh HaBBIKH
apryMeHTHPOBAHHOTO dbopMupoBaHUs
COOCTBEHHBIX CYKIECHHI u OILICHKH c
HCIOJb30BaHMEM CHCTEMHOI0 MMOAX0Aa

HS

OO6yuarommuiics JTOJDKEH UMETb
UCIIOJIb30BaHUS COBPEMEHHOU HAay4HOHN
U3MEPUTEIBHOU anmnapartypsl, BBIIIOJIHEHUS
MPOCTEHIINX SKCIEPUMEHTAIbHBIX HCCIEI0BAHUN
pPa3NUYHBIX (PU3MYECKUX SIBICHUHN C IPUMEHEHHEM
MH(OPMAITMOHHO-KOMM YHUKALIMOHHBIX
TEXHOJIOT U

OIIBIT
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3. O0béM QMCHUIIMHBI U BUIBI padoT

3.1. Ounas popma o0yueHust

IHoka3arenu Cemectpet Bcero
1 2 3
O6mast Tpy10EMKOCTh JUCITUTUINHEI, 3.€./9 3/108 3/108
OO6murast koHTakTHAs padora, 4 52,75 52,75
O6mrast camocTtosiTenpbHas paboTa 55.25 55.25
(mo yueOHOMY IJIaHY), 4
KonrtaktHass pabota mpu MpOBENECHUU
y4eOHBIX 3aHATHI, B T.4. (4achl)
JICKIUH 26 26
MPAKTUYECKUE 3aHITUS
1a00paTopHbIe PadOTHI 26 26
I'PYNIIOBbIE KOHCYJIbTAUU 0,5 0,5
CamocrosiTenbHas paboTa Ipu MPOBEIEHUU 375 375
y4eOHBIX 3aHATUH, 9 ' '
KonrtakTHass  pabora  MPOMEXYTOYHOM
aTTECTAIMH 00 yJarOIIHXCsl, B T.4. (4aChl)
KypcoBasi paboTa
KYpPCOBOH IPOEKT
3a4yer
3K3aMEH 0,25 0,25
CamocTrosiTenbHas paboTta npu
MIPOMEKYTOUHOM aTTECTAINH, B T.4. (4acChl)
BBITNIOJIHEHHUE KYPCOBOI'O MPOEKTA
BBITIOJIHEHUE KYPCOBOM pabOThI
MOJTrOTOBKA K 3a4ETy
MOATOTOBKA K AK3aMEHY 17,75 17,75
dopma MPOMEKYTOYHOW aTTecTaruu (3a4ET
(3auer ¢ OIICHKOW), DJK3aMeH, 3aluTa JK3aMeH | JK3aMeH
KypCOBOro npoekTa (paboThl))
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3.2.3ao0unas ¢popMa 00y4UeHuUs1

IMoka3arenun 1 K}épc Bcero
OO6mas Tpy10EMKOCTh U CIUILUIMHEI, 3.€./4 1/36 2/72 3/108
OO611ast KOHTaKTHas paboTa, u 2 6,75 8,75
Obmass camocTosTenbHass paboTta (1O 34 47.25 81.25
yu4eOHOMY IIaHy), U
KonraktHas pabora mpH TNPOBENCHUU
y4eOHBIX 3aHSITHIA, B T.4. (4aChl)
JIEKIUHU 2 2 4
MPAKTUYECKUE 3aHATHUS
nabopaTopHbIE pabOTHI 4 4
IPYNIIOBBIE KOHCYJIbTAIIUU 0,5 0,5
CaMOCTO}ITeHBHaf{ paboTa mpu mpoBeaeHUU 34 295 635
y4eOHBIX 3aHATHH, U
KonrtaktHass  paboTa  IpOMEKYyTOYHON
aTTecTalui 00yJaroumxcs, B T.4. (4achl)
KypcoBasi paboTa
KYpCOBOW IPOEKT
3a4yer
JK3aMEH 0,25 0,25
CamocrosTenbHas pabota pu
MIPOMEKYTOUYHOMN aTTECTAINH, B T.4. (4aChl)
BBITIOJIHEHHUE KYPCOBOTO IPOCKTA
BBITNIOJIHEHUE KYPCOBOU pabOThI
MOJIFOTOBKA K 3a4eTy
MOATOTOBKA K DK3aMEHY 17,75 17,75
Kontposns 18 18
dopma MPOMEKYTOYHOW aTTecTaruu (3a4ET
(3auer ¢ OIICHKOW), OJK3aMeH, 3aluTa JK3aMeH JK3aMeH

KypCcOBOro npoekTa (paboTsl))




Crpannna 7 u3 33

4. Conep:xanue IMCHUAINIAHBI

4.1. Conep:xxanue THCHUIIMHBI B pa3pe3e pa3esioB U MOAPa3/ieioB

Paznea 1.. PuznuyecKkue 0CHOBbI MEXAHUKH M OMOMEXAHUKH

[Togpaznen 1.1. ®usnyeckrne OCHOBBI MEXaHUKH.

Kunemamuka u ounamuxa nocmynamenbHo20 U 8paujamenbHO20 08UNCEHUS]
MamepuanbHol mouku u meépooco mena. 3axonvl Hotomona. Momenm cunvi. Momenm
umnyavca. Momenm unepyuu. Ypaenenue momenmos. Ocnognoe ypasHenue OUHAMUKU
spawjamenvHo2o osuxcenus. Paboma, mownocmo, snepeus Mexanuueckue ceoicmea meépouvix
mei. Buowl deghopmayuu. 3axon I'yka. Ilpeden npounocmu. [lepopmayus cosuea, kpyuenus u
useuba. Mexanuuecxue ceoticmsa buonosudeckux mranei. Kocmuas mxano. Mexanuueckue
CBOUICMBA KOIHCU, MbIULY, MKAHEl KPOBEHOCHBIX COCYOO08.

[Togpaznen 1.2. MexaHuka )KUJIKOCTH U TEMOANHAMUKA.

T'uopocmamuueckoe oasnenue u e2o ceovicmaa. I uopoouHamura udeaibHoOu HuOKOCmu.
@opmyna Heromona. Cmayuonapnoe meuenue. Pesxxcumvl 0susicenus scuokocmu. Ypaenuenue
HepaspvisHocmu. Ypaeuenue bepuynnu u cieocmsus uz neco. Cmamuyieckoe u OUHAMUYECKOe
oasnerue 8 NOMoKe u Memoowvl ux uzmeperus. I uUOpoOUHAMUKA 8A3KOU HCUOKOCIUL.
Kosgpduyuenmut eazkocmu. 3axonst cemoounamuxu. 3akon Cmoxca 8 mexHoai02uu MoJI04YHbIX
npOOYKMO8 U npu ucciedosanuu kposu. llpumenenue 3aKono8 cuOpoOUHAMUKU 8 CeTbCKOM
xo3aucmee. Duzuueckue 0CHOBbl 2UOPOOUHAMUKU. Mexanuxa cepoeuno-cocyoucmotl CUucmembl.
Quzuueckue c0UCMBA KPOBU.

IMonpaznen 1.3. Konebanus u BonHbl. buoakycrruka

Mexanuueckue xonebanus. Jluneiinviti capmonudeckuil ocyuniamop. Pusuveckut
masmuuk. C60600Hble U 3amyxarouue Koiebanus. BoinyscoenHnvle konebanus. Pezonanc.
Pezonanc 6 buonocuueckux npoyeccax. Cnoscenue konebanuu. Konebamenvnsie npoyeccol 6
buonoeuueckux obvexmax. Bonnwl 6 ynpyeux cpedax. Qusuueckue ochosvl akycmuxu. Ilpupooa
3eyka. Mcmounuxu 36yka. Xapakmepucmuku 38yka. buonocuveckas axycmuka. Bocnpusmue
38yka. 3axon Bébepa - Pexnepa. Hugpaseyk u ynempaseyk. ¥Yaempaszeykoeas oOuoaxycmuxa.
Bonnoswie npoyeccoi 6 scugvix opeanuzmax.

Pa3nen 2. MoaekyasipHas (pU3MKa M TEPMOAHHAMHKA

[Toppaznen 2.1. OCHOBBI KIACCHYECKONW MOJIEKYIPHO-KMHETUYECKOU TEOPUH.

OcHognoe ypasHenue MOIEKYIAPHO-KUHemuyeckou meopuu 2asza. Pacnpeodenenue
9Hepeuu no cmeneHam c00600bl. BHympennss snepeus udeanvrho2o 2asa. Pacnpedenenue
Monekyn no ckopocmsam. Pacnpeoenenue bonvymana. buosnepeemuxa. Aenenus neperoca 8
opeanusme. Tennonpogoonocms. 3akon Pypve. Tennoomoaua. KongexmugHuvlil meniooOMeH.
Tennonepeoaua. /lugpghyszus. 3axon Quxa. Henenus nepenoca 6 buor02U4eCKUx CUCmemax.
Dusuueckue 0oCHO8bI mepmope2yaayuu opeanusma. IloeepxHocmmuoiii cou 8 HCUOKOCMSX.
Koagpduyuenm nosepxnocmnozo namsasxcenus. @opmyna Jlannaca. Kanunnapnule saénenus.
@opmyna bopenu — Kwopena. Kanunnsapuule senenus u 6uoniocuyeckue npoyecchsi.
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[Tonpasnen 2.2. OCHOBBI TEPMOJUHAMHUKN OHOJIOTMYECKUX ITPOLIECCOB.

Tepmoounamuyeckue napamempuvl u npoyeccwl. Tennoma u paboma. Ilepsoe nauano
mepmoouHamuxu. Mzonpoyeccol. [Ipumenenue nepgoeo Hayana mepmMOOUHAMUKU Ol AHAIU3A
usonpoyeccos. Tennoémxocms udeanrvHozo 2asa. Ypasuenue Maiiepa. Beedenue 6 knaccuueckyro
u KeaHmogyro meopuio menioémxocmu. Illonumponuvie npoyeccol. Ypasnenue Ilyaccona.
Obpamumvle u Heobpamumvle npoyeccwl. Bmopoe nauano mepmoounamuru. Ipunyun oeticmsust
mennosou mawunvl. Luxn Kapno u meopema Kapno. Oumponus. Kueoiu opeanuzm kak
omKpuimas mepmoouHamuyeckas cucmema. llepeoe Hauano mepmoouHamMuKu 6 OUONOSUL.
Ilpespawjenue sHepeuu 6 OUONOCUHECKUX CUCMEMAX U JHEPeemudeckull OalaHC HCUBO2O
opeanuszma. Tennonpooykyus. 3a6UcUmMocms cCKOpOCmU Menioomoady u 4acmomaol ObIXAHUSL OM
maccol Hcuomuo2o. Akkymyauposanue suepeuu 6 moaexyaax AT®. Ilepenoc menna 6 JHcugwix
opeanuzmax. Bmopoe mnauano mepmoounamuxu 6 oOuonoeuu. KIIJ[ mviuysr. Cropocms
UsMeHeHUs SHMmponuu u cmayuoraproe cocmosanue. Popmyna Ilpuzosrcuna.

Pa3znen 3. DiieKTpu4ecTBO M MATHETH3M

[Togpaznen 3.1. DnexkTpocraTuka.

Onexmpuueckoe noie u e2o xapakmepucmuku. Paboma no nepemewenuio 3apsoa 6
anekmpocmamuyeckom noie. Ilomenyuanvhvitl  xapakmep 91eKMPOCMAMULECKO20 NOJIA.
Ilomenyuan. I[IposooHuku 6 3sn1eKmpocmamudeckom noae. DNeKmpocmamuyeckas 3auumad.
3azemnenue IneKmpoycmanosox. [lusnexmpuku 6 dnekmpuyeckom none. Ilonapuzayus
ousiekmpukos. Jusnekmpuueckas npounuyaemocmo. Jusnekmpuyeckue ceoucmea mrauel
opeanusma. nekmpoémrocmob. Konoencamopul. Diekmpoémkocmb KIEmMOYHbIX MeMOpPaHn.
OHepeus 31eKkmpuieckoeo nous.

[Tonpaznen 3.2. IIoCTOSHHBIN ANEKTPUYECKHI TOK.

3axon Oma 6 umnmeepanvholi u 6 oughghepenyuanvroi opme. Tennosoe Oeticmaue
nekmpuiecko2o moka. Jlelicmeue NOCMOAHHO20 2NIEKMPUYECKO20 NOJIA HA  OP2AHUSM
acugommuvix. Membpannviti nomenyuan. Ypaewenue Hepncma. Mexanusm obpazoeanus
ouonomeHyuanos. Dusuueckue OCHOGbl anekmpoKkapouozpaguu. IIpoxoorcoenue
INEKMPULECKO20 MOKA Yepe3 HCUBbLE MKAHU.

[Togpaznen 3.3. MarauTHoe moJe.

Maenumnoe 83aumooeticmsue npo8oOOHUK08 ¢ mokom. Maznumnoe none. 3akon Amnepa.
3akon buo — Caeapa — Jlannaca. I'eomacnumnoe none u e20 6IuUsAHUE HA IHCUBbIE OP2AHUZMDYL.
Onexmpomaenumnan unoykyus. Camounoykyusa. HHOykmusnocms. [leticmeue nepemeHHO20
MASHUMHO20 — NOJIL  HA  OpP2AHU3M  MJAeKonumailowjeco. JDHepausi  MASHUMHO20 — NOJA.
Dnekmpuueckuti mox 6 2a3ax u 8 HCUOKOCMAX. 3aKOH 2IeKMpoIU3a.

Pa3znen 4. Onruka u KBaHTOBasA (pU3MKa. JiIeMeHThI GOTOOHOJIOTHH

[Togpaznen 4.1. 'eomerpuueckas ontuka. BomHoas onTuka.

Ilpupooa  ceema. Ceemosodvt u ux npumenenue. OcHosbl  omomempuu.
Domomempuueckue GeaudUHbl U eOuHUysvl ux usmepenus. Ilpumenenue Gomomempuu &
acusomnogoocmee. HMumepgepenyusi ceema, cnocobvl e€é HaAOMOOEHUs U NpUMEeHeHUe.
Jugparkyus ceema. Huppaxyuonnas pewémra. I[lonspusayus ceema. Ilonspuzosanmsiii u
ecmecmeennvll ceem. 3axkonwvl Manoca u bpiocmepa. Bpawenue naockocmu noasapusayuu
onmuuecku akmusHvimu eewjecmeamu. [ucnepcus ceema. Cnexmpul u ux munvi. CnekmpanvHulil
ananus. Bzaumooeiicmeue ceema c eewecmeom. Iloenowenue ceema. 3axkonvr byeepa u bepa.
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Buonoecuueckoe 3nauenue conmneunoco ceema. Illpumenenue ynompaguonemosozo ceema 07
caHayuu 8030YUIHOU cpeobl.

[Tonpaznen 4.2. TerioBoe u3aydenne. KBaHTOBBIA MEXaHU3M U3JTyYEHHUS CBETA.

Tennosoe uznyuenue. 3axon Kupxeogha. 3axon Cmegana — borvymana. 3akon cmeweHus
Buna. Tennosoe uznyuenue mena owcueommuvix. Keanmoeviti mexanusm usiydeHus ceemad.
@opmyna lhanka. Domosghghexm. Keanmoswiii mexanuzm noenrowenus ceema. Kopnycxynapmo-
801H0801 Oyanusm. Ilonamue o pomoxumuueckux u pomoobuonrocuyeckux peakyusx. buoguzuxa
3pUMENbHO20 60CRPUAMUAL.

Pa3nen S. AtomHas u saaepHas pusnka

[Tonpasnen 5.1. [Inanetapnas monens aroma. Teopus bopa.

Cmpoenue s1ekmpoHHbIX 0b0n0uex amoma. Keanmosewiti mexawusm 271eKmpOHHBIX
nepexo0os. O0vscHeHue CneKmpalbHbiX 3aKoHoMepHocmen. Jllomunecyenyus u eé npumenenue
6 semepunapuu. Boanogule ceoticmea 21ekmponos. Boanosas ¢pynkyus.

[Mompaznen 5.2. Onruueckue KBAaHTOBbIE TIeHepaTopbl. Buabl pagunoakTUBHOIO
M3IIy4eHHs U €r0 MPOHUKAIOMIAs ClTOCOOHOCTh. CTpOeHrne aTOMHOTO sipa.

Onmuueckue keanmosvie 2enepamopul. Ilpumenenue nazepos. Penmeenosckoe
usnyuenue. Illocnowenue penmeeHOBCKO20 U3NYUEHUS Geujecmeom. Buovl paouoaxmuenozo
U3IyYeHUusi U e20 NpoHuKaowas cnocooHocms. Memoosl pecucmpayuu paouoaKmugHO20o
usnyyenus. Cmpoenue amomuoeo aopa. HAoepuvie cunvi. M3omonsl u uzobdapwi. Ilpumenenue
PAoOUOAKmMuUBHbIX U30MONO8 6 6EeMEPUHAPHOL Meouyune. Yy8cmeumenbHOCMb — HCUBbIX
OpP2aHU3MO8 K INeKMPOMAHUMHBIM NOJAM PA3IU4HOU Yacmomul. JlemanvHole 003bi.
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4.2. PacnipeejieHHe KOHTAKTHOM M CAMOCTOSITEJILHOM PadoThI IPH MOATOTOBKE
K 3aHATHUSAM 10 NOApPa3ieaam

4.2.1. Ounas hopma o0yueHus

KonTtaktHas paboTta

Paznensl, moapas3nensbl JUCHUIUIAHBI CP
JICKITNH ‘ 3 ‘ 113
Paznen 1
Du3nyecKre OCHOBbI MEXAHUKH U OMOMEXaHUKH

[Togpaznen 1.1. dusnyeckre OCHOBBI MEXaHUKHU 2 4
[Togpaznen 1.2. MexaHuka ®UJKOCTH U TeMOJIMHAM KA 2 2
ITonpasnen 1.3. Konebanus u BonHbl. buoakycruka 2 2 5

Pa3znen 2

MouiekyisipHasi pu3nKa U TeEPMOIMHAMHKA

[Togpaznen 2.1. OCHOBBI KJITaCCUY €CKOM MOJIEKYJISPHO- 4 4 5
KUHETHYECKON TEOpHH
[Tonmpaznen 2.2. OCHOBBI TEPMOAMHAMHUKHN OUOIOTUYECKUX 2 2 5
IIPOLIECCOB

Pa3znen 3

DJIEKTPUYECTBO U MATHETH3M

[Togpaznen 3.1. DnekTpocraTrka 2 2
[onpaznen 3.2. IloCTOAHHBIN 3JEKTPUUECKUI TOK 2 2
[Hoppaznen 3.3. MarautHoe nosne 2 2 5)

Paznen 4

OnTuka u KBaHTOBasi puznka. jaeMeHTHI GPOTOOHOIOTHI

[Togpaznen 4.1. 'eomerpuyeckas ontuka. BomHoBas onTuka 2 2 5
ITonpasnen 4.2. TennoBoe usnydeHrne. KBaHTOBBIN MEXaHU3M 2 4 5
W3JIy4eHHs CBETa

Paszpen S

AToMHas U s/iepHas pu3uKa

[Toppasnen 5.1. [Inanerapuas moaens atoma. Teopust bopa 2 10
ITompaznen 5.2. OnTudeckrue KBaHTOBBIE FeHepaTOphl. Buabl
pazoaKTUBHOIO U3JIy4€HHUS U €r0o IPOHUKAIOIIAs 2 15,25
cnocoOHOCTh. CTpoeHHEe aTOMHOTO siipa
Bcero 26 26 55,25
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4.2.2. 3aouHas ¢popma o0yueHus

KonTtaktHas padota
Pazpensl, mospasnesnsl JUCIUTLIAHBI CP
JEKLUU ‘ 13 ‘ I13
Paznea 1
du3nyecKkne 0CHOBbI MEXAHMKHN U OMOMEXaHUKH

[Toxpaznen 1.1. ®usnyeckre OCHOBbI MEXaHUKHU 1 10
[Togpaznen 1.2. MexaHuKa )KUJIKOCTH U TEMOAMHAMHUKA 1 10
ITonpasznen 1.3. Konebanus u BonHbl. buoakyctuka 10

Pa3nen 2

MogekyasipHas Gpu3nKa 1 TEPMOIHHAMHUKA

[Tonpasnein 2.1. OCHOBBI KJIACCHUECKON MOJIEKYJISIPHO- 1
KMHETHYE€CKOU TEOPHUH
ITonpasnein 2.2. OcHOBBI TEPMOAMHAMUKHN OMOJIOTHYECKUX 1 10
IIPOLECCOB

Pa3nen 3

JIEKTPUYECTBO M MATHETHU3M

[Togpaznen 3.1. DnekTpocraTuka 1
[Tonpaznein 3.2. IIoCTOAHHBIN YIEKTPUUYECKUI TOK 10
[Togpaznen 3.3. MarauTHOE 1moJie 1 10

Pa3nen 4

OnTuka u KBaHTOBas pu3ukKa. JjeMeHThI (POTOOHOJIOT MU

[Monpaznen 4.1. 'eomerpuueckas ontuka. BomHoBas onTuka 1
[Togpaznen 4.2. TernynoBoe n3nydenne. KBaHTOBBIN MEXaHU3M 1
U3ITydEeHHsl CBEeTa

Pa3znen S

AToMHas U s/iepHas pu3UKa

[Tonpasnen 5.1. [InanerapHas monens aroma. Teopus bopa 10

[Tompazmen 5.2. OnTUyecKkrue KBAHTOBBIE TeHEepaTOPbl. Bu b
PaAMOAKTHBHOIO U3JIyUYCHHS U €0 ITPOHUKAIOIIAs 11,25
cnocoOHOCTh. CTpoeHne aTOMHOIO siApa

Bcero 4 4 81,25
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4.3. IlepeyeHb TeM U YU4eOHO-METOAHYIECKOTO OD0ecTedeH s 1JIsl CAMOCTOSITeIbHOH padoThI

o0y4Jarommxcsi
Y4eOHOo-MeTouecKoe ooecreueHue O0BéM, 1
Ne Tema camocTosTENBHOM dopma
n/o paboThI No 06yuennst
Hctounuk
crpanul | Ou- | 3aou-
Hag Has
DU3NIECKUE OCHOBBI
1 9-28 10
MEXaHUKHI
MexaHuka XUJKOCTH U
2 . 47-51 10
reMOJMHAMUKA
Konebanus v BONHEL
3 34-43 5 10
buoakyctrka .
Opranu3zanys caMOoCTOSTEIILHON
OCHOBBI KJIacCHYeCKON paboThI 1O JUCIUTLITHHE
4 | MONEKyIApPHO-KUHETUYECKOH | OCYILECTBIACTCA B COOTBETCTBMU € | 57-58 5
TEOpHH METOIMYECKUMHU yKa3aHHUSIMHU -
0 Kypc ¢usuku: yuedHoe mocodre
5 5 CHOBBI TCPMOAMHAMHUKH JUTSL CTY/IGHTOB BBICIIIMX y4eOHBIX 60-70 5 10
MOIIOTMMECKUX MPOUECCOB | 3o p6ncnprif, 06y HAMOMIHXCA TTO
6 TloCTOAHHBIN SNEKTPUYECKUH | TexHIUeCKIM HAIIPABICHHSM 107-120 10
TOK MOJITOTOBKU M CIICTIHATBHOCTSIM /
[A. H. JIapuonos u ap.] ;
7 MarnutHoe Tone . . 141-160 5 10
Boponexckuii rocyrapcTBeHHBIH
8 [eomeTpryeckas ontuka. | ol PAapHBIM YHUBCPCUTCT .~ 163-182 5
BoJIHOBAS ONTHKA Boponex: BopoHexckuii
rOCY/IapCTBEHHBINA arpapHbIil
TemnoBoe nznyueHue. yHuBepcurer, 2016.— 203 c.: uiL.
9 KBaHTOBBIN MeXaHU3M — JIONYyIIEHO HAy4HO- 184-186 5
H3JIIy4CHUs CBCTA MeroauyeckuM CoBeToM 1o
(hnzrke MuHUCTEpPCTBA
ITnanerapHas Mojeab aromMa. | 00pa3oBaHus M HayKu Poccuiickor
10 P g P y 187-190 | 10 | 10
Teopust bopa deaepauuu
http://catalog.vsau.ru/elib/books/b
OnTHueckre KBaHTOBBIE 131301.pdf>.
reHeparopsl. Buibl
aJIMO0AKTUBHOTO U3ITyUEHUS
11 | P4 o 196-200 | 15,25 | 11,25
Y €ro MpOHUKAOIIAs
criocobHOCTh. CTpoeHue
aTOMHOTO si7Ipa
Bcero 55,25 | 81,25



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
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5. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl MPOBeeH s MPOMEKYTOUHOM ATTeCTALMU U
TeKyLero KOHTP 0JIfl

5.1. Oranbl (popMHUPOBAHUS KOMIIETEHUM I

NuaukaTop 10CTUKEHNS
IMoapa3aes TMCUMIINHBI KoMnerennust KOMITETeHIHH
1.1. ®usnyeckre OCHOBBI 32
MEXaHUKHU YK-1 V2
H1
1.2. Mexanuka KHJIKOCTH U 32
reMoJuHaMHKa VK-1 y2
H4
1.3. Konebanust ¥ BOJIHBI 32
Eﬁ(;aKyCTHKa ' YK-1 y2
H5
2.1. OcHOBBI KJIACCUYECKON 32
MOJIEKYJISIPHO-KWUH €THY€CKON YK-1
TEOPUU Y2
2.2. OCHOBBI TEPMOJIMHAMUKHU 32
YK-1 V2
OMOJIOTHYECKUX TTPOIIECCOB a1
3.1. DnekTpocTaTuka YK-1 32
H4
32
3.2. IloCTOSTHHBIN JIEKTPUUECKHUI TOK VK-1 Y2
H5
32
3.3. MarauTHoOE Ione VK-1 V2
H1
41 32
.1. 'eoMerpuueckas onTuka. VK-1 V1
BomHoBas ontrka
H4
4.2. TennoBoe uznydenue. KBaHTOBBIM 32
VK-1
MEXaHU3M H3JIyYEHHUs CBETa V2
5.1. I1nanerapHas MoeJb aToma. VK-1 392
Teopus bopa
5.2. OnTudyeckue KBAaHTOBBIC
reHepaTopbl. Bujpl painoakTHBHOTO
M3JIy4E€HHS U €0 MPOHUKAIOIIAS YK-1 32
cnoco6HOCTh. CTpOEeHHE aTOMHOTO
snpa




Crpannua 14 u3 33

5.2. llIkanabl U KPUTEPHUH OLEHUBAHUS TOCTUKEHHUsI KOMIIETeHIH

5.2.1. HIkaabl OLleHUBAaHUA JOCTHKEHHUS KOMIIeTEeHIU I

Bun onenkn OreHku

HEY/IOBJIET- | yIIOBJIETBO-

AxkaneMudeckasi OrieHKa 1o 4-X OaIbHOU IIKasie XOpOIIO | OTIMYHO

BOPHUTEJIBHO PUTEIBHO

5.2.2. Kpurepuu OLleHMBAHUSA NOCTHKEHUS KOMIIETeHIUMI

Kpurepuu oneHKu Ha SK3aMeHe

Orenka, ypoBeHb
JIOCTHKEHHUS
KOMIIETEHIUI

Onucanue KpUTEpUEB

OTJIMYHO, BEICOKUM

CryneHT T1OKa3al IIOJHBIE W TJyOOKHE 3HAaHUS IPOrpaMMHOIO
Mareprana, JOTMYHO M apryMEHTHpPOBAaHO OTBETHJI Ha BCE BOIPOCHI
9K3aMEHALIMOHHOrO0 OuJieTa, a TakKe Ha JOMOJHHUTEIbHbIE BOIPOCHL,
CIIOCOOEH CaMOCTOSATEIBHO PEeIlaTh CJIOXKHBIE 33Ul AUCLUILINHEI

Xopouio, MpoIBUHYTHII

CryneHT TBepAO 3HAET MPOrPaMMHBIN MaTepHuall, TPaMOTHO €T0 U3JIaraer,
HE JIONMYCKaeT CYIECTBEHHBIX HETOUHOCTEN B OTBETE, JOCTATOUHO MOJIHO
OTBETWJI Ha BOMNPOCH SK3aMEHAIMOHHOTO OWJeTa W JIOMOJHHUTEIHHEIC
BOMNPOCHI, CIIOCOOEH CaMOCTOSTENBHO pellaTh CTaHAAPTHBIE 3aJaud
JTUCIUTUTAHBI

Y 10BIETBOPUTENBHO,
MOPOrOBBIN

CryneHT moKa3aJl 3HaHHE TOJBKO OCHOB MHPOrPaMMHOI0 MarepHaa,
YCBOWJI €ro MOBEPXHOCTHO, HO HE JOMyCKad rpyObIX OIIMOOK WK
HETOYHOCTeH, TpeOyeT HaBOISIIMX BOIPOCOB Ul MPABUIBLHOTO OTBETA,
HE OTBETHJI HAa JIONOJHUTEIbHBIC BOMPOCHI, crioco0eH pemnrarh
CTaHAAPTHBIC 3324y JUCLUILIUHBI C TOMOIIBIO PE01aBaTEs

HeynosnersopurensHo,
KOMIIETEHIIUSI HE OCBOEHA

CTyneHT He 3HaeT OCHOB IMPOTPAMMHOT0 MaTepHana, JOIMycKaeT rpyobie
OmMOKM B OTBETe, HE CIOCOOEH peIlarh CTaHJAPTHBIC 3a]a4d
JTUCTIMTUTMHBI JIaXKe C TIOMOIILIO TIPEToIaBaTels




Crpannna 15 u3 33

Kpurepuu oneHku TecToB

Onenka, ypoBeHb
JIOCTHIKEHHS
KOMIIETEHITUH

Ornucanue Kputepre

OTIHYHO, BEICOKHH

ConeprkaHue npaBUIJIBHBIX OTBETOB B TecTe HE MeHee 90%

Xopo11o, MPOABUHYTHINA

CopepxaHue NpaBUIIBHBIX OTBETOB B TecTe HE MeHee 75%

Y 10BJIETBOPUTEINBHO,
MOPOTOBBIN

CopepxaHue NpaBUIIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIUSI HE OCBOEHA

ConeprkaHue paBUIIBHBIX OTBETOB B TecTe MeHee 50%

Kputepuu orieHku yCTHOTO onpoca

Onenka, ypoBeHb
JIOCTHIKEHHS
KOMIIETEHITHH

Ornncanne KpuTepueB

3a4TeHo0, BLICOKUM

CryneHT JEMOHCTpUPYET YBEpEHHOE 3HaHUE MaTepHaja, YETKO BbIpaXKaeT
CBOI0O TOUy 3pEHHS IO paccMaTpHUBaeMOMY BOIIPOCY, MPHUBOIS
COOTBETCTBYIOLIHME IPUMEPHI

3ayTeHo, MPOABUHYTHII

CTyneHT JeMOHCTPUPYET YBEpEHHOE 3HAaHHE MaTephayia, HO JIOMYCKAeT
OTJIEJIbHBIE ITOTPELIHOCTH B OTBETE

3ayTeHo, MOPOroBbIi

CTyneHT IeMOHCTpUPYET CYIIeCTBEHHBIE MTPOOEINBI B 3HAHUSIX MaTepraa,
JIOITYCKAaeT OIMOKH B OTBETaX

He 3auTeno, koMmreTeHIpS
HE OCBOEHA

CTyneHT JeMOHCTpUpYeT He3HaHWe Marepuala, [OMyCKaeT TpyObie
OILIMOKHU B OTBETAX

Kputepuu orienku pemieHus 3agad

Ornenka, ypoBeHb
JTOCTHKEHHS
KOMIIETEHIINH

Onuncanue KpUTEpUEB

3auTeHO, BEICOKHIA

CTyIeHT yBEpEeHHO 3HAaeT METOIMKY W aJITOPUTM pEIICHUs 3a1aud, HeE
JIOIYCKaeT OIIMOOK MpPH €€ BBITOIHEHNH.

3auTeHo, MPOIBUHYTHIN

CTyneHT B IIeJIOM 3HAaeT METOAMKY M JTOPUTM pEIICHHs 3aJadd, He
JIOITYCKAET IPpyObIX OMIMOOK TIPH €€ BHITOTHECHHH.

3ayTeHo, MOPOroBbIi

CTygeHT B 1€JOM 3HAaeT METOAMKY M aJITOpUTM peleHUs 3aJayH,
JIOITyCKAEeT OIIMOOK MPH €€ BBIIIOJIHEHHH, HO CIIOCOOEH MCTIPaBUTh UX MPU
MIOMOILM [TPENO0JaBaTesIsL.

He 3a4TCHO, KOMIICTCHIIM A
HC OCBOCHAa

CTyIeHT He 3HaeT METOJIUKY M aJTOpPUTM pPELIeHMs 3a1add, JOMYCKaeT
rpyOble OIMOKK TpU €€ BBHITOJHEHWH, HE CIIOCOOCH MCIPaBUTh UX MPH
MTOMOILM [TPENOJaBaTEeJIsL.
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5.3. MaTtepuanbl Ajs OlleHKH T0CTUKEHUS] KOMIEeTeHIN

5.3.1. OueHo4HbIe MAaTEePHAJIBI IPOMEKYTOYHOM aTTeCTALNU

5.3.1.1. Bonpochl K 3K3aMeHY

Ne Coaep:kanue Kowme- UK
TeHIUs

1 I'mpponnHamuka ujieanbHON JKUAKOCTH. Y paBHEHHUE VK-1 H1
HEPa3pbIBHOCTHU MOTOKA. Y paBHEHUE bepHymnm.
Bsskoctb. 3akon Hertotona s Bsazkoct. Kosddunment

2 YK-1 vV2
B3KOCTH. 3akoH CToOKCa.

3 HproTOHOBCKME M HEHBIOTOHOBCKHE KUJIKOCTU. JlaMuHapHoe 1 VK-1 H4
TypOyJeHTHOe TedeHue Kuakoctu. Yucno PeiiHombaca.
OCHOBHBI€ TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUU

4 | (MKT). Onsitel, moareepxaarone MKT. OcHOBHOE ypaBHEHHUE YK-1 32
MKT.
[ToBepXxHOCTHBIH cllo# B kxuaAKocTsIX. Koaddumment

5 | moBepxHOCTHOro HaTsKeHus. CBOOO HAS SHEprus YK-1 VY2
ITOBEPXHOCTHOT'O CJI0s AKUIKOCTH.

6 JlononHUTENBHOE AaBIECHUE 110l UCKPUBIIEHHON OBEPXHOCTHIO VK-1 5
xunkoctu. opmyna Jlannaca.

7 CmaunBaHue 1 HecMaunBaHue. KanusipHble sBiIeHUS. VK-1 H1
Popmyna bopenmm-Kropena.

8 [TepBoe Hauano TepmoanHamMuku. M3ompornecce. Pabora VK-1 32
WJIeaIbHOTO ra3a Mpy U30Ipoleccax.
AnnabatHbiil ponecc. YpaBHenue [lyaccona. Momsipabie

9 | Tenja0eMKOCTH MPH MOCTOSHHBIX JaBICHUU U 00bEME. YK-1 32
YpaBHenue Maiiepa.

10 Onextpuyeckue 3apaapl. 3akoH Kynona. DiekTpudeckoe moie. VK-1 v 2
Hanps>keHHOCTb 3JIEKTPUYECKOr0 MOJIsl.
[IpencraBnenus o cBOMCTBaX NPOCTPAHCTBA U BPEMEHHU,

1] | leale B OCHOBE KJaccuyecko mexanuku. [loctynarensHoe VK-1 37
JBUKEHHE TBEPIOro Tena. paanyc-BekTop. CKopocTh U
YCKOPEHHE.
JlnHaMKKa MaTepUabHOW TOYKH U NTOCTYNATEIBHOIO JBUKCHUS

12 TBEPAOrO TeJa. 3aKOH HHEPLUN U UHEPLUAIbHBIE CHCTEMBI VK-1 39
oTcuéra. 3aKOHbI JUHAMUKH MaTepUaJIbHON TOYKU U CUCTEMBbI
MaTepUAIbHBIX TOYEK.

13 BHemnHue u BHyTpeHHUE cuJbl. [[eHTp Macc MexaHH4EeCKOi VK-1 392
CHCTEMBI U 3aKOH €r0 JIBUKEHUSI.

14 3aKOH COXpaHEHMs UMITYJIbCA U €ro CBSI3b C OJIHOPOJHOCTHIO VK-1 v 2
MIPOCTPaHCTBA.

15 | Heynpyruii yaap. ®yHnaMeHTaIbHble B3aUMOAECHCTBUS U CHIIBI. YK-1 32
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5.3.1.2. 3anaum K IK3aMeHy

Conep:xkanue

Kommne-
TEeHIUA

WK

3anummTe pelnieHrne ypaBHEHUs TapMOHHUYECKOro KOJICOaHHS C
aMIUTTYI0U A=5 cm, eciu 3a Bpems t=/ mun coBepuiaercs
N=150 xonebanuii, a HauanbHas (asza KonedaHUN Po=7/4.

YK-1

H1

MarepuanbHas TOYKa maccort m=20 2 COBEepLIaeT
rapMoOHUYecKue Kojebanus ¢ amrmumTynoil A=5 cm. Ilepuon
konebanuit 7=10 c¢. Ormnpegenure 3HAYEHHE CKOPOCTH H
YCKOpEHHS] MaTepUabHOW TOYKH B MOMEHT BPEMEHHU, KOTOPOMY
cooTBeTCcTBYET (haza p=60°.

YK-1

y2

MasTHuK COBepIUIaeT 3aTyXxalue KoJie0aHus C
norapudmMudeckuMm  aekpemeHTom 0=0,01. Kakoe  4ucio
KOJe0aHMI JOJKEH COBEPIIUTh MAITHUK, YTOOBI €r0 aMILUIUTYAa
YMEHBINJIACh B TPH pa3a’?

YK-1

V2

Omnpenenure pe30HAHCHYIO YacTOTY V, KOJI€OATEIbHON CHCTEMBI,
ecmm  coOCTBeHHass — 9acTtoTa  Kojiebanwmit vo=300 [y, a
norapuMUYECKUN TEKPEMEHT 3aTyxaHus 0=0,2.

YK-1

HA4

[MpyxunHblii  MasTHHK xEcTKOoCcThIO K=10 H/M Cc Tpy3om
Mmaccoit m=100z coBepiaeT BHIHYXXIECHHbIC KOJICOaHUsI B BSI3KON
cpene ¢  KodpduumenToM  compotusieHms r=2-107 ke/c.
Onpenenmure  kodh(UIMEHT 3aTyXaHUs f U  PE3OHAHCHYIO
aMIUTUTYy A,, €CIM aMIUIUTYIHOE 3HAa4YeHWE BBIHYKIAIOIICH
cribl Frax=10 mH.

YK-1

V2

3aBUCHUMOCTb ITPOUJIEHHOT O TEJIOM ITYTH S OT

BpeMeHH t 3anaéres ypaBaernem: S=A-t+B-t*+C-t%, roe A=2 m/c,
B=-4 m/c?, C=8 m/c’. Haittu: a) 3aBucnmMocTb ckopocTi V() 1
yckopenus a(t) ot Bpemenu; 0) pacctosiHue Sy, MPOWICHHOE
TesoM 3a Bpems t1=0,5 ¢ mocie Hayana IBUKEHUS; B)

CKOPOCTB V1 M YCKOpeHue a1 Tea yepes Bpems t1=0,5 ¢ nocie
Hauaja JABHKEHHUS.

YK-1

V2

Onpenenure CPENHIO KBAAPATHYHYIO CKOPOCTB Uys MOJICKYII
U/IeaJIbHOIO r'a3a, IMJIOTHOCTh KOTOPOro MpH JaBieHuu p=35 klla
cocrapysieT p=0,3 K2/,

YK-1

H1

Onpenenute yAeIbHbIC TEIMIOEMKOCTH Cy U Cp CMECH
YTJIEKU CIIOTO ra3a Maccoil Mp=3 2 1 a3oTa Maccor My=4 2.

OIIK-1

V2

Kucnopon maccoit m=32 2 HaXOIUTCS B 3aKPBITOM COCYJ€ MOA
napienueMm p=0,1 Mlla npu Ttemneparype 7=290 K. Ilocne
HarpeBaHusi JaBJI€HUE B COCyle IOBBICHIOCH B 4 pasa.
Onpenenure KOJIMYECTBO TEIIOTHI Q, cOOOLIEHHOM rasy.

YK-1

HbS5

10

IIpn HOpMaNBHBIX YCIOBHSX CpPEAHSSI JUIMHA CBOOOJHOIO
npobera aTOMOB remst A=1,85-107 u. Omnpenenure
kodhounment aupdysuu D remus.

YK-1

H1

11

Kakoe KomM4YecTBO TEMJIOTHI BBIACIUTCS B PE3UCTOPE C
conporuBieHueM R=/5 Om3a TpeThl0O CEKyHAY TMOCIe
noakIroYeHust ucrounnka DJC, eciu cuiia ToKa yBEJIMUYMUBAETCA
B TeUYeHHE BpeMeHU At=8 cmno JUHEHHOMY  3aKOHY
oT |1:0 a0 |2=16A.

YK-1

H4
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12

Onpenenure KOMUYECTBO TEIJIOTHI, KOTOPOE BBIICIUTCS B
pesuctope ¢ comnporuBienneM R=20 Om mociie OTKIIIOYESHUS
WCTOYHMKA, €CJM CHJa TOKa IMPH OSTOM YMEHBIIAETCS II10
3aKOHY: |=|o'e'5t ,rae lo=12 A; 0=900 ct

YK-1

HbS

13

Onpenenure MJIOTHOCTh TOKa, ecid 3a Bpems At=0,5 c uepes
MPOBOJAHUK C  IUJIOL[Q/bI0O  TOMEPEYHOro  cedeHus S=3,2
o npouuioN=35-/ 0 3JIEKTPOHOB.

YK-1

H1

14

Jla wucrounuka c¢ OHACE=5BuE,=3Bwu BHyTpeHHUMHU
CONPOTUBJICHUAMU 1=I2=2  OMm NOJKIIOYEHbl  IapaJulelIbHO
pe3uctopy ¢ conpotuBieHueM R=/ Om. Onpeaenure cuily TOka
B PE3UCTOPE.

YK-1

H4

15

JIBa JUIMHHBIX MapaJuUIeIbHBIX NIPOBOJA HAXOMATCS B BO3yXe Ha
paccTossHUM =5 cm Apyr or apyra. IIo mpoBOmHMKaM TeEKyT
Toku cunoit 11=1,=5 A4 B NpPOTUBOMOJOXHBIX HAIPABICHUSX.
Onpepenure UHAYKIMIO  MarHUTHOIO IOJS B TOYKE,
HaXOJAILIEHCS Ha PACCTOSHUM [1=4 CcMm OT OOHOTO W =3 cMm OT
JPyroro npoBoJa.

YK-1

HbS5

5.3.1.3. Bonipochl k 3a4yeTy ¢ OLleHKOM
He npenycmorpen

5.3.1.4. Bonipochbl K 3a4eTy
He npegycmorpen

5.3.1.5. [lepeyeHsb TeM KypcOBBIX NPOeKTOB (padoT)

He npenycmorpenst

5.3.1.6. Bonpocsl K 3a1iuTe KypcoBOro npoexkra (padorsnl)

He npenycmotpen
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5.3.2. OueHouyHble MaTePUAJIbI TEKYIIEr0 KOHTPOJIS

5.3.2.1. Bonnpochl TeCcTOB

Komme-
Ne Conep:xkanue NIAK
TEHIUs
Kakoe nuddepenimanbHoe ypaBHEHHE OMUCHIBAET
BBIHY)KJICHHBIC TAPMOHHYECKUE KOJIeOaHms?
2
dx ,
1. 2 + @y - x=0
1 dt YK-1 32
d’x dx
2. —Z42B-—+w;x=0
dt t
d*x dx F,
3. S+2B-—+wix =—"-cosw,t
dt dt m
Ha pucynxke nokasassl A
PE30HAHCHBIE KPUBBIE TPEX &
KOJIeOaTEIbHBIX CUCTEM.
Kakas cucrema obnagaet
HauOOJIBIINM bl
KO>(QQUIMEHTOM 3aTyXaHus? il
W [O] ol () S w
pes 1 pes < pes 3 _
2 1. IlepBas. YK-1 Y2
2. Bropasi.
3. Tpertss.
4. Koaddurnmenr
3aTyXaHHsI OJJMHAKOB BO BCEX
TPEX CUCTEMAX.
Pe3onaHcHas MUKIMYECKast 4acTOTa onpenesiercs GopmyInoi:
k
1. w,=,—
m
3 _ 2 2 YK-1 32
_ [ 2 2
3. w, =\ wy—2p
Hlap u nonas cdepa, UMEIOIINE OTUHAKOBBIE MACChI U PaIUYyCHI,
CKaTBIBAIOTCS 1O HAKIIOHHOM TUIOCKOCTH 0€3 MPOCKaTb3bIBAHUS C
OJIHOU U TOH K€ BLICOTELI. Y OCHOBAHHUS HAKJIOHHOU INIOCKOCTH:
1. CkopocTH Tel OJMHAKOBBI.
4 YK-1 H1
2. CkopocTb mapa 06ombIIe.
3. CxkopocTb oo cdepsl Oonbiie.
4. OTBeT HEOAHO3HAYEH.
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Hcnonb3ys

CKOJBKO  pa3

IlIrelinepa, omnpeneaure, BO

TEOpeMy

YBCIUYHUTCA

MOMCHT

HHEpUUU KOJIbIIa

paauycom R, ecim  och
BpallleHUusl  TEPEHECTH u3
LIEHTPA KOJIbIIA HA €ro Kpai.

1. B4 pa3sa.

2. B2 pasa.

3. B 1,5 paza.

4. B3 pa3za.

OIIK-1

H4

Koneco Bpamiaercst ¢ yrioBsIM YCKOpEeHUEM £=2 pad/cz. MowmeHT
uHepLuu Koneca J=1 Kke'm?. MOMEHT YCKOPSIOIIEH CHIIBI PABEH:

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

4, M=4 Hwm.

OIIK-1

V2

Kaxkue mpouecchl
M300paKeHbl HA A

H30XOPHBIIL. I
2. Puc.a - P

puc.a, 6. B v,
1. Puc.a -
1300apHbIii, prc.6 - /

M30XOPHBIH, pUC.0 - 0
N300apHBIH.

3.Puc.a-
H30TEPMUYECKUH,
puc.0 - U300apHBIH.

4. Puc.a
W30XOPHBIH, puc.0 -
HU30TEPMUYECKUU.

a)

0)

OIIK-1

32

Temneparypa raza paBHa 7. CpenHsiss KUHETUYEeCKasi SHEPrusi
MOCTYNATEIbHOrO ABUKEHUS OTHOM MOJIEKYJIbI I'a3a paBHa:

1. §KT
2

2. EKT
2

3. §VKT.
2

OIIK-1

32
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B xakoM U3 nepevncieHHbIX MPOIECCOB TEMIOEMKOCTD
MaKcUMayibHa?

1. B uzoxopHoM mporecce.

2. B u3ob6apHom mporiecce.

3. B anguabatHom mporiecce.

4. B ©30T€pMHUECKOM IIpOIlecCe.

YK-1

HbS

10

Onpenenure  aOCOJIOTHYIO — BJIQXHOCTh  BO3AyXa  NIpHU
temmeparype +18°C, ecim ero Touka pocsl pasHa +8°C.
[II0THOCTD HACHIEHHOro Tapa npH Temmeparype +18°C pasHa
15,4-10'3 K2/jl/l3, a npu +8°%C - paBHa 8,31 02 o/,

1. 71107 ke/ii®.

2. 23,7107 ke/ni’.

3. 154-10° ke/n®.

4. 83107 ke/n’.

YK-1

y2

11

Kanunmsp, CMaYHUBaCMBbIiI KU JIKOCTBIO,
0003HaYEeH HOMEPOM:

bl e
ER
—_ W N =

=
%
et

YK-1

V2

12

B YeTBIPEX OJIMHAKOBBIX
KallMJUIIpax HaxOIUTCAd BOAA IIPH 1 2t 3 4
temnepatypax 5°C; 20°C; 40°C u =
60°C. B  kakoM  Kamwuisipe 2
Temrepatypa Bojsl paBaa 20°C? =~ -
1. B mepsom. = 4 A |
2. Bo BTOpOM. . - L .
3. B Tperbem.
4. B uetBépTOM.

YK-1

H1

13

Jlns  Kakoro W3  NEPEUUCIEHHBIX  Ta30B  OTHOIIEHHUE
TEILIOEMKOCTEH Cp/Cy=1,47

1. Jns remus.

2. Jlus Heona.

3. Jduasa COa.

4, Jlns a3oTa.

YK-1

HA4

14

cocrosiHus 1 B cocrosiHue 2. B 1 I A
KaKoM mporecce ras | \ N
coBepImaer 6onbIIyro pabory? | \\
Ecnu npouecc uaér Baoin 71 i 2@, Y. T)
1. Pabora oguHakoBa. ' '
2. Bronp BepxHeit
KpUBOM.
3. Bnome cpemneit
KpUBOM.
4. Bpnoip HIKHENR
KpUBOM.

W neanbHblii ra3 MepexoauT U3 w% ,77,’)

YK-1

32
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Wzmensiercs i Temmeparypa razaB - P
npoliecce nepexoaa U3 CoCTosHUS 1

(?
B COCTOSIHHE 2] 5 /(_\1

15 YK-1 H5
1. Tlonmxkaercs.
2. lloBpImmaercs.
3. He usmensercs. 0
\Y
5.3.2.2. Bonpocsl /il YCTHOTO 0Ipoca
Ne Conep:xanue Kowme- HNAK
TEHIUA
1 I{aTLUOHpUeILGJIGHI/IC U 3ammcarhb q)oleyny paanyc-BeKTopa, VK-1 392
JMHEHHONW CKOPOCTH MaTEPUAIbHON TOYKH.
5 JlaTe onpezienieHre U yka3aTh HalpaBICHUE TaHI CHIIMATBHO, VK-1 v 2
HOPMAJIBHO U TIOJTHOTO YCKOPEHUS MaTEPUATBLHON TOYKH.
3 3anucaTth GOpMYIIHI, yKa3aTb HANpaBJICHUE U IATh VK-1 v 2
OTIPEICIICHHE YTIIOBOM CKOPOCTH U YTIIOBOTO YCKOPEHHS.
4 CdopmynupoBaTh MEXaHUIECKUN TPUHITUTT OTHOCUTEIHHOCTH VK-1 H1
lamnes. ChopmynmupoBaTh 3aKOHBI TUHAMUKH.
5 Uro Ha3bIBa€TCSI MOMEHTOM UMITYJIbCa, MOMEHTOM CHJIBbI? VK-1 H 4
Yka3aTh UX HalpaBJICHUE OTHOCUTEILHO TOYKH (TTOJTIOCA).
6 BriBecT 0CHOBHOE ypaBHEHHE TUHAMHUKHU BPAIIATEIBHOTO VK-1 V2
IBIDKEHUS. N3M0XUTh PU3NUECKUA CMBICTT MOMEHTA HHEPIIUH.
7 3anucath ypaBHEHME MOMEHTOB YK-1 32
8 C(bOpMYJ‘I.I./IpOBaTB teopemy l'rolirenca - Illtelinepa u npusectu VK-1 H5
npuMep €€ MPUMEH CHUS.
9 Kaxkue 3ak0oHBI cOXpaHEHUS BBITIOJHSIOTCS MPH a0COIIOTHO VK-1 39
YOPYrOM U HEynpyrom yzaape?
10 3anucaTh 3aKOHBI COXPAHEHUS MTPU a0COIIOTHO YIPYTOM H VK-1 39
HEYIPYroM yjape.
11 Kak onpememuTp M OT 4Yero 3aBUCUT PEXHUM JIBUKEHUSA VK-1 39
KUJKOCTH
12 [lepeuncnuth U 1aTh onpenesneHue ABjaeHu nepenoca. [louemy VK-1 39
OHM TOJYYHUJIM TaKOE Ha3BaHue?
13 3anucaTh ypaBHEHHUE COCTOSHUS HJEaJbHOrO Tra3za u VK-1 39
cOopMyIUPOBAThH YCIOBUS €r0 MPUMEHHUMOCTH.
14 OObsACHUTH, TOYEMY TEMIOEMKOCTh raza B THIpoIecce Ipu VK-1 39
MIOCTOSTHHOM J[aBJICHUU OOJIbINe, YeM IIPU MOCTOSHHOM 00bEME.
15 OmnpenenuTs YUCIO CTENEHEeW CBOOOJABI  OAHOATOMHOIM, VK-1 39

JIBYXaTOMHOW U MHOIOaTOMHOM MOJIEKYJIBI.
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5.3.2.3. 3agaum 1Jis1 NPOBEPKU YMEHH I M HABBIKOB

Kome-
Ne Conep:xkanue S— HJIK
[Ipn kakoM pacTsATHBAOIIEM HANPSHKCHUH JATYHHBINH CTEpKEHb
UCHBITHIBAET TAKOE K€ YIJIMHEHHE, KaK M IpU HArpeBaHUM Ha
1 [50°C ? Monyns ympyroct nmaryam pasen 11,2:10%° H/wm?. YK-1 Vy?2
TemnepaTypabiii K03(hOUIIMEHT TMHEHHOTO paCIIMPEHUs TaTyHU
pasen 0,000019 K™,
OpuH MOnb uaeanbHOro rasza copepimi padory 4=300 JIx, momy4us
2 | Q=500 /Ix Terutorel. OmpenenuTs W3MEHEHHE BHYTPCHHEH SHEPrUH YK-1 y2
rasa.
I"a3 pacmmpsiercs ot o6béMa Vi 10 00béMa V, onuH pa3
3 | M30TEpMHUUECKH, BTOpOM — M300apHO, a B TPEeTHM — aainabaTHO. VK-1 v 2

[Ipu kakoMm mporiiecce ra3 coBepuiaeT OOJbIIyI0 padoTy U
MoJIy4aeT OoJbllee KOJINYECTBO TeIIOThI?

Kaxkas yacTb BHyTpPEHHEN SHEPrUU MOJIEKYJIBI KMCJIOPOJA
4 | IpUXOAMUTCA Ha MOCTYNATEIbHOE U KaKas 4acTh Ha YK-1 H1
BpALLATENIBHOE JBUKEHHE?

Kak n3MeHHTCS €eMKOCTh IIJIOCKOT'O KOHACHCATOpa €CJIM U3 HET'O

5 YAATUTh AURJIEKTPUK C IUBIECKTPUUYECKON MPOHHUIIAEMOCTBIO, VK-1 H4
paBHOI 27
Kak u3mMeHHuTCS MOYIb HAMPSHKEHHOCTH JJIEKTPOCTATUYECKOT O

6 | moss, CO3AaHHOTO TOYEUHBIM 3apPSIOM, TP YBEIHUYCHUU YK-1 V2

paccTOSTHUS OT 3TOTO 3apsiaa 10 Touku HaOmoaeHus B N pas?

Kaxk u3meHuTCs 3Heprus 31eKTpUUeCcKOoro moJisi 3apsi>KEHHOro
7 | IIOCKOro KOHJIEHCATOPa, €CIIM Pa3HOCTh MOTEHIIMAIOB MEXIY YK-1 V2
€ro MJIACTUHAMU YBEJIMUUTCS B TPH paza?

Ilpy KakOM COOTHOUICHHH BHYTPEHHEro comnportuBieHus (I)
MCTOYHHUKA HJIEKTPUUECKON SHEPrUU U CONPOTUBIIEHUH HArpy3KH

8 . YK-1 HS
(Rn) ucTOYHMK OTAaéT MaKCHMAaJbHYIO MOIIHOCTh BO BHEIIHIOO
AIIEKTPUYECKYIO 1[ETb?
ConpoTHBieHNE HATPY3KH, COEAMHEHHOE MOCIEI0BATENILHO C

g | MCTOUHHMKOM MHTAHNS, B YETBIPE Pa3a NMPEBbILIACT BHYTPEHHEE VK-1 H1

COIPOTHUBJIEHNE UCTOYHHUKA JIEKTPUUYECKOro Toka. Onpenenure
KIIJI ucTounuka.

Kaxk n3meHnTCS crila B3anMOAECICTBUSA ABYX NTapajlIeIbHbIX
10 | mMPOBOIHUKOB C TOKOM, €CIIM CHJIA TOKA B OJTHOM ITPOBOIHUKE YK-1 H4
YBEJIMYUTCS B 2 pa3a, a B IPyroM IIPOBOAHUKE - B 5 pa3?

VpaBHeHyE ABUKEHHS MATEPUAITBHOM TOUKU UMEET BUJI:
11 | s=A+Bt+Ct®, rne A=2 m, B=1 m/c, C= 5 m/c>. Omnpenenure VK-1 32
YCKOPEHHE TOYKU B MOMEHT BpeMeHH t=3 C.

MarepuasbHas TouKa Ha Ipy)KHHE Maccoi M=3 KT coBepIiaeT
12 | rapmonnueckue konebanns no 3akony: X =3-SiN(5-t+ 7). VK-1 V2
OnpeieuTe KECTKOCTD IPY/KHHBL.

MartepuanbHas Touka maccoit m =10 ke Ha pyxuHE,

N H
13 JKECTKOCTBH KOTOPOH Kk =250—— COBEpIIAECT rapMOHUYECKUE VK-1 H5
M

kosiebanus. UeMy paBHa IUKJIMYECKasl 4acTOTa KOIeOaHUN @), .
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HuddepennmanbHoe ypaBHEHHE TapMOHUYECKUX KoneOaHuit
2

14 | npyxuHHOrO MasiTHHKA % + @, -x = 0. 3anummte popmyiy VK-1 32
pelIeHus ATOr0 ypaBHEHUSI.
UenoBek CTOMT Ha Kparo MIaT(OPMBbI, BPAIIAIOMIEHCS ¢ YrIOBOI
CKOpOCTBIO w1=5 pan/c. Macca mmaThopMbl TPEHEOPEKUMO
Maja Mo CpPaBHEHMIO C Maccoll uenoBeka. Yemy Oyaer paBHa
15 P y OyACT b VK-1 32

yIJIoBasi CKOPOCTb BpallleHHsl MIaT(opMbl MOCIE TOro, Kak
4eJIoBEeK MNepeiaéT B TOUKY, PACHOJOKEHHYIO IOCepeAnHe
MEXJly KPaeM U LIEHTPOM IIaTPOopMbI?

5.3.2.4. llepeuens TeM pedepaToB, KOHTPOJIbHBIX, pacuyeTHO-TpaguyecKUX padoT

He npenycmoTtpensl

5.3.2.5. Bonipocsl /15l KOHTPOJIbHO# (pacyeTHO-TpaduuecKoii) padoThl

He npenycmorpena
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5.4. CucremMa OLleHUBAHUSA JOCTHKEHUSA KOMIIETEHIINIA

5.4.1. Ouenka 10CTH:KEeHUS] KOMIIETEHIMI B X0/1e MPOMEKYTOYHOM aTTecTAlluN

VYK-1: CnocoOHOCTh OCYIIECTBISITh MOUCK, KPUTUUYECKUHM aHaIN3 W CHHTE3 HH(OpMaluH,
IIPUMEHSATh CUCTEMHBIN MOAXOA JUIsl pEIIEHUs IOCTABIEHHBIX 3324

Wnankarops! noctimxeHus komnereHuun YK-1

Howmepa Bonpocos u 3amauy

Kon

Coneprxanne

BOITPOCHI K
9K3aMeHy

3a1auu K
9K3aMeHy

BOITPOCKI K
3a4ery

BOIIPOCHI I10
KypCOBOMY
TPOCKTY
(pabore)

32

OO0yuarommuiicst 10JDKEH 3HATh
QJITOPUTMBI aHAJTM3a 33144, BBIJIEISS HX
0a30BbIC COCTABIIIONIHE - PU3UUSCKUE
OCHOBBI MEXaHUKH, MOJICKYJISIPHON
(U3KKH U TEPMOJIMHAMHUKH,
AJIEKTPOMArHETU3Ma, ONITHKH, aTOMHOU
U siIepHON (DU3HKH, JISKAIIUX B OCHOBE
TEXHOJOTMUECKUX MPOIIECCOB B
300TE€XHUHU

4! 81 9!
11-13,15

N

OOyyaromuics 10JDKEH YMETh
HAXOJHUTh U KPUTHUECKU
aHaJIM3UPOBATHh HH(OPMALIHIO,
HEOOXOIUMYIO JJI PEIICHUS
MOCTABJICHHOH 3a/1a4H - HCIOJIb30BaTh
(bu3nUecKue 3aKOHbI 111 OBJIAJCHUS
OCHOBAaMH TEOPUH U MPAKTUKU
TEXHOJIOTMUECKUX MPOIIECCOB B
300TE€XHUHU

2,5,10,14

2,3,5,6,8

H1

OOyuaromuiicss JODKEH MMETh HaBBIKU
BBISIBJICHUST M HCCIEAOBAHUS TPOOJIEM
npodecCHOHAIbHONU  JIESATENLHOCTH C
IIPUMEHEHUEM  aHalu3a, CHHTE3a U
JPYTMX METOJOB HWHTEJUICKTYaJIbHON
JEATEIIbHOCTH

1,7

1,7,10,13

H4

OOyuaromuiicst TOJDKEH UMETh HAaBBIKU
apryMEHTHPOBAHHOTO  (OPMHUPOBAHUS
COOCTBEHHBIX CYXJICHHM M OLICHKU C
UCIOJIb30BaHUEM CHCTEMHOT0 MOAXO0/1a.

4,11,14

HS

OOyuaromuiicss JOKEH HWMETh OIBIT
HCII0JIb30BAHUSI COBPEMEHHOW Hay4YyHOMU
U3MEPUTEIBHOU arnmapaTypsl,
BBITIOJIHEHUS MPOCTEUILINX
SKCIEPUMEH TAJIbHBIX M CCIIeIOBAaHUI
pasTUYHBIX (U3UYECKUX SBJICHUH C
MPUMEHEHUEM WH(POPMAIITMOHHO-
KOMM YHUKAIIMOHHBIX TE€XHOJIOTUI

9,12,15
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5.4.2. OueHka 10CTH:KEHUSI KOMIIETEHIMA B X0/1€ TeKYIero KOHTPOJIA

YK-1: CnocoOGHOCTh OCYIIECTBISITh MOWCK, KPUTUYECKUN aHANIW3 M CHHTE3 WH(OpMAINU,
MIPUMEHSITh CUCTEMHBIN TOJXO0JT JUIsl peIIeHUs] TOCTABICHHBIX 3a/1a4

Wnankarops! noctimxeHust komnereHuun YK-1 Howmepa Bonpocos u 3a1a4
3aauu 1Ll
BOIPOCHI
BOITPOCHI MIPOBEPKU
Kox Coneprxanue YCTHOTO .
TECTOB YMCHHU U
orpoca
HAaBBIKOB

OOyuaromuiics JOKEH 3HATh T OPUTMBI
aHaJM3a 3a/1a4, BbIIENs NX 0a30BbIe
COCTaBJISIIOLIUE - (PU3UUYECKUE OCHOBBI
MEXaHUKH, MOJICKYJIAPHON QUBUKHU 1
TEPMOJUHAMUKH, SJIEKTPOMATHETU3MA,
ONTUKH, aTOMHOM U silepHON (pU3UKH,
JIeKaIlMX B OCHOBE TEXHOJIOTMYECKUX
MIPOLIECCOB B 300TEXHUU

32 1,3,7,8,14 | 1,7,9,10-15 11, 14,15

OOy4aromuiicst J0JKEeH YMETh HaXOAUTh U
KPUTHYECKU aHAJTM3UPOBATh UH(OPMAIIHIO,
HEOOXOAUMYIO JIJIsl PEIISHUS TTOCTABJICHHON
VY 2 | 3agaum - UCMONIBL30BaTh (PU3NYECKHE 2,6,10,11 2,3,6 1-3,6,7,12
3aKOHBI JIJI OBJIAJICHUSI OCHOBAMU TEOPUHU U
MPAKTUKU TEXHOJOTMYECKUX MPOIIECCOB B
300TCXHUHU

OOyuaromuiicsi JODKEH UMETh HaBbIKU
BBISIBJIGHUS M UCCIENOBAaHUS MpoOsieM
H 1 | npodeccuonanpHoOM eI TEIbHOCTHU C 4,12 4 4,9
MPUMEHEHUEM aHalin3a, CHHTE3a U JPYTruX
METOJIOB MHTEJUICKTYaJIbHOHN JeSTEIHbHOCTH

OOyuaromuiics JOKEH HMETb HaBBIKU
apryMeHTHPOBAHHOTO (dbopmupoBaHus
COOCTBEHHBIX CYXXIEHHUH U OIEHKH C
MCIO0JIb30BAaHUEM CHCTEMHOI0 MOAXO0/a.

H4 5,13 5 5,10

OOyuaromuiicss JOMDKEH HMMETh  OIbBIT
HCIOJIb30BAaHUS COBPEMEHHOM  HAay4HOU
WU3MEPUTEIBHON anmnaparypsl, BbIIOJIHEHUS
H 5 | opocreiimmx 3KCIEPUM EH TAIbHBIX 9,15 8 8, 13
WCCIICZIOBAHUN  PA3NIMYHBIX  (DU3HUECKHUX
SBIICHUH C MPUMEHEHHEM WH(OpMaIioHHO-
KOMM YHUKAIIMOHHBIX TEXHOJOI M
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6. YueOHo-MeTOnMUYECKOEe M HH(OPMALIMOHHOE O0ecTedeHe TUCHUILTHHbI

6.1. Pexomenayemasi sureparypa

bubmmorpaduueckoe onucanue

Twun uznagus

Bun yue6HOi
JTUTEPaTyphl

I'padoBckuii P.U. Kypc ¢usuku: yaedHOE mocodue s
ctynaenToB BY30B, 00y4aronmxcst o eCTeCTBEHHBIM 1
TEXHUYECKHM HaIpaBJIEHUsIM U crienuaibHocTsM/P..
I'paboBckwmii. - C-116.: Jlanp, 2012. - 607 C.

YuyebOHoe

OcHoBHAas

Tpodpumosa T.U. Kypc ¢usuxu/T.M. Tpodumosa. -
M.: akagemus, 2007. -559 C.

YuebOHoe

OcHoBHAas

Jlemenko B. I'., Uiaenu I'.K. MenunuHckas u
ounonornyeckas gusuka: YueOHoe mocoone MuHCK:
00O "Hosoe 3nanue" Mocksa: OOO "Hayuno-
n3aatenbekuil nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=766789

YueOHOE

OcHoBHAas

Jlemenko B. I'., Umeng I'.K. MeaunmHckas u
ouonoruueckas ¢usuka: [Ipaktukym. MuHck:
00O "Hogoe 3nanue" Mocksa: OOO "HayuHo-
u3natenbekuit entp MHO®PA-M", 2017.
http://znanium.com/go.php?id=608780

VYyeOHoe

JlonmoHUTEIbHAS

MeTtoauueckne ykazaHus AJis BBIIOJIHEHUS
1a0b0paTOPHBIX PadOT MO (PU3MKE I 00yUJarOIIUXCS
Ha (aKyJIbTeTe BETepUHAPHON MEIUIIMHBI U
TEXHOJIOI'MH KUBOTHOBOJICTBA IO HAIIPABJIEHUIO
36.03.02 - 3ootexnus. Y. 1 / Boponexckuit
roCyJIapCTBEHHBIN arpapHblii YHUBEPCUTET ; [COCT.
H. B. [lonos] .— Boponex : Boponexckuit
rocyJIapCTBEHHBIN arpapHblil yHuBepcutet, 2017 .—
63 c.:unm.—
http://catalog.vsau.ru/elib/metod/m131334.pdf

Mertoanueckoe

duszuka u buodusuka [DaeKTpOHHBIN pecypc] :
METOAMYECKHE YKa3aHHUs MO BBITIOIHEHHUIO
1abopaTOpPHBIX PaboT ISl 0O0yUarOIUXCs Ha
(bakybTETE BETEPHHAPHON MEAUITUHBI U
TEXHOJIOTUH KUBOTHOBOJICTBA OYHOU U 3a0YHOMN
dbopm obyuenusi. Yacto 2 / Boponexckuit
rOCyJapCTBEHHBIN arpapHblii YHUBEPCUTET ; [COCT.
. B. Tlonos] Boponex : Boponexckuit
rocyJlapCTBEHHBIN arpapHbiii yauepcutet, 2020
http://catalog.vsau.ru/elib/metod/m153178.pdf

Metonnueckoe

BectHux Boponexckoro roCyJJapCTBEHHOI'0
arpapHoOro YHMBEPCHUTETA: TEOPETUUECKUN U HAYUHO-
IpaKkTUYeCcKui xypHan / BopoHex. roc. arpap. yH-T
- Boponex: BI'AY, 1998-

[Tepuognueckoe



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

6.2.1. DnekTpoHHBbIE OMOIHOTEYHbIE CHCTEMBI

No HazBanue Pasmemienue

1 | Jlanp 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 | Dnexrponnas 6ubmmoreka BIAY http://library.vsau.ru/

6.2.2. IIpo¢eccuonaibHbIe 0a3bl JaHHBLIX U HH(POPMALIHOHHBIE CHCTEMBI

Ne HasBanue Pa3zmenienue
Enunas MEKBEIOMCTBEHHASI UH(POPMALMOHHO—CTATH-

1 [ A (opian https://fedstat.ru/
CTHUYECKasl CUCTEMA

2 |CnpaBounas rpaBoBasi cucrema Koncysnprant [Limoc http://ivo.garant.ru

3 | Arpapnast poccuiickast ”HGOPMAIMOHHAS CHCTEMA. http://wwwe.aris.ru/
NudopmanmonHas cucreMa o ceabCKOX0391iCTBEHHBIM .

4 |Pdopman http://agris.fao.org/
HAayKaM U TEXHOJIOTHSIM

6.2.3. CaiiTbl 1 MH(OPMALHOHHBIE NOPTAJIBI

No HazBanue Pa3zmenienue

1 | BceI'OCTH http://vsegost.com/

2 | Poccuiickoe x03sticTBO. CelbX03TEXHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bam nyTeBouTeNib B MUPE TEXHUKH http://techserver.ru/

4 | Nuadonopran o Gpusmke 11 CTYJCHTOB https://fizika-student.ru/



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
https://fizika-student.ru/
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7. MaTepHaJIbHO'TeXHI/I‘IeCKOC U IMpOorpaMmMHoOe o0ecrneyeHHue TUCHMIINHBI

7.1. IlomeieHus1 AJ1s1 BeJeHUsI 00Pa30BaTeJbLHOI0 Npouecca u 000py1oBanue

7.1.1. 1151 KOHTAaKTHO# padoThI

No
Ne
yd. a Cratyc aynuropun [lepeuyens obopynoBanus
KOpII. YA
Kommiekt yueOHOM me0end,
YueOHas ayquTOpHs 11 JEMOHCTPALlUOHHOE 00opyi0BaHUE u
1 246 | mpoBenCHUS 3aHITHIA y4eOHO-HaTJISAHbIC TTOCOOUS: HHTEPAKTUBHAS
JEKIIHOHHOT O THUIIA JI0CKa, JIEKIIMOHHbIE JEMOHCTPALMH 110 KypCy
o0meit pusuke.
YueOHas ayquTOpHs IS
IPOBEACHUS 3aHITUN .
Komrmekt yuebHol medenu,
CEeMHUHAPCKOTO THUIIA,
JEMOHCTPAIlMOHHOE 000PYI0BaHUE U
I'PYIIIOBBIX U
1 246 y4eOHO-HaTJISAHbIC TOCOOUS: HHTEPAKTHBHAS
WHIMBUIYaTbHBIX
. JI0CKa, JICKIIHOHHBIE IEMOHCTPAIUH 110 KYpCy
KOHCYJIbTAIlHi, TEKYIIErO o
. obmieit pusuke.
KOHTPOJISA, TPOMEKYTOUHOU
aTTecTaluu
Kommuiekt yueOHOI me0end,
JIEMOHCTPAIMOHHOE obopyoBaHue u
y4eOHO-HaTJISAHBIE TOCOOMs, JabopaTopHOE
o0opyaoBaHUE Case-study: H3ydeHUE
3aKOHOB Japa  IapoB,  OMNpeleNeHue
YueOHas ayquTOpHs IS ymap p p
. MOMEHTAa  HMHEPIUH  JWCKAa, H3Y4YCHHUE
9 6 | mpoBeIcHUS 3aHITHNA )
BpalIaTeIbHOTO JIBUKCHHUS TBEPIOrO Tela ¢
1ab0opaTOpHOTO THMA
MHOMOIILIO MasiTHUKA ObepbOexa,
ompenenenne  kodpduuuenta Ilyaccona
METOAOM  aAnabaTHYeCKOro  pacIIUpeHHs,
ompeneneHne  KodpduiueHTa - BI3KOCTH
MeronoM CTokca
KomrmutekT mebenu, KOMIBIOTEpHAsS TEXHHKA
C BO3MOXKHOCTBIO TIOJKJIFOUEHHS K CETH
"UnTepHer" u obecneyeHueM J0CTyna B
AICKTPOHHYIO YH(pOpMaIMOHHO-
00pa3oBaTeNbHYI0  CpEIy, HCIOJIb3yeMoe
[Tomerenue s XpaHSHHUS U nporpammHoe obecrneuenne MS Windows,
IPO(PUITAKTHYECKOTO Office MS Windows, DrWeb ES, 7-Zip,
1 245 ; )
00CITy)KUBAHUS y4eOHOTO MediaPlayer Classic, Google Chrome /
o0opyIoBaHUS Mozilla Firefox / Internet Explorer, ALT

Linux, LibreOffice, mebenp nis xpaHeHUs U
oOciyxuBaHUs y4deOHOro 00OpyIOBaHUS,
JEMOHCTPAITUOHHOE obopynoBaHue "
yueOHO-HATJISIHBIE TTOCOOUS: BUPTYaJIbHBIN
TPAKTHKYM.
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7.1.2. Jl1s1 caMOCTOATENbHOM PadoThI

Ne
y4. a];f; Hazpanue aymuropun [lepeyens obopynoBanus
KOPII.
KommuiekT yuebHoI Mebenn,
JIEMOHCTPAIlMOHHOE 000pYI0BaHUE U
y4eOHO-HaTJISAHbIE T0CO0U s, KOMIIbIOTEpPHAS
TEXHUKA C BO3MOKHOCTHIO MOJKIFOUEHUS K
cetu "HMHTepHer" u obecrniedueHreM 1ocTyna
ITomemenue s
1 232a | caMOCTOSITENBHOM paboTHI, B SICKTPOHHYIO HH(OPMAIIHOHHO-

KypPCOBOI'O IIPOEKTUPOBAHUS

00pa30BaTeIbHYIO CPEIY, HCIOJIb3YEeMOe
nporpaMMHoe ooecnieuenrne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Google Chrome /
Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice
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7.2. IlporpammHoe o0ecnievyenmne

7.2.1. IlporpaMmMHoOe oOecnieyeHne 001ero HA3HAYEHUS

Ne Ha3Banue Pa3memenue
1 |Onepanmonnsie cucteMbl MS Windows / Linux HK» HO};(?X);OH cet
2 [Makers! opucubix npunoxenuit Office MS Windows / 1K B nokayipHOM ceTn
OpenOffice BT'AY
3 [porpammer ais mpocmoTpa ¢aitioB Adobe Reader / 1K B mokayipHOM ceTn
DjVu Reader BT'AY
4 bpaysepst Google Chrome / Mozilla Firefox / 1K B mokaypHOM ceTn
Internet Explorer BT'AY
[IK B n0KaJIbHOM ceTH
5 | AatuBupycHas mporpamma DrWeb ES BIAY
. IIK B s10KaJIBHOM ceTH
6 |I[Iporpamma-apxuBarop 7-Zip BLAY
7 |Mynstumenua npourpsiBatesib MediaPlayer Classic MK HO];(?X);OH cetn
8 |ITnardopma onnaliH-o0yuenus eLearning server TK B sioKassHoM ceti
BT'AY
9 |Cucrema komnbrotepaoro tectupoanust AST Test MK HOEI;;JXSHIOH cetn

7.2.2. CienuajJu3MpoBaHHOE IPOrpaMMHoOe ol0ecrneuyeHue

No HazBanue Pa3zmemnienue

1 Beb6-opuentupoBanHoe oucHoe IIPOrpaMMHOE https://docs.google.com
obecrnieuenue Google Docs

5 Bupryansnas naboparopus I'mppomexaHuky. K B nokamsHoi cetn BLCAY
['mapaBnuka

17|TlakeT cTaTUCTHYECKOW 00pabOTKM AaHHBIX Statistica IIK ayn.122a (K1)

19

[T gnst pemieHust 3aa4 TEXHUYECKUX BBIYMCIIEHUN
Matlab 6.1/SciLab

TIK B mokanbpHOM cetd BI'AY

26

[Tporpamma POEKTHPOBAHUS CHCTEM
sHepropacnpenencHuss SIMARIS design

TIK B mokanbpHOM cetd BI'AY

32

Cucrema xoMIploTepHOM anredpsr Mathcad

TIK B noxanpHoi cetu B'AY

33

Cucrema KOMIIBIOTEpHOM anredpsr Maxima

TIK B nmoxanepHOU cet BITAY

34

Cucrema TpexmepHoro Mmoaenuposanus Kompas 3D

TIK B nmoxanepHOU cet BITAY

35

Cucrema 3JIEKTPOHHOTO nokyMeHTooOopota EOS for
SharePoint

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

36

Cucrema aBTOMATH3HPOBAaHHOTO TMPOCKTUPOBAHUS W
yepueHus Autocad

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

37

Cpena mporpammupoBanus Microsoft Visual Studio
(msdn)

[1IK I'MC-nabopatopuu
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8. MexaucuunjinHapHblie CBA3U

Jluciuivza, ¢ KOTOpOoi He00XOIUMO

Kadenpa, Ha koTopoii npenonaeTcs

[Noamucek 3aBemyromiero

COIJIACOBAHKE JUCLUILIMHA kadempoit
Heopraunueckas u g i o
p Xumun .
aHAIIMTAYECKAsd XUMUS AB.IanomHK
Oprannyeckas, pusndeckas u i
p - ¢ Xumun i

KOJIJIONJHAas1 XUMHUA

A B.Ilanmonmmnk
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IMpunoxenue 1
JIMCT nepuoanvecKux NpoBepoK padoyeil NporpaMmbl

) I/[Hq)OpMalll/Iﬂ 0 BHCCCHHBIX UBMCHCHUAX

QN

y4eOHbII ToA

[TorpebHOCTH
JI0JKHOCTHOE JIUITO, B KOPPEKTUPOBKE
MIPOBO/IMBIIIEE Jlata yKa3zaHHuEeM WNudopmarus o
nposepky: ®.1N.0., COOTBETCTBYIOIIMX | BHECEHHBIX U3MEHEHUAX
JOJKHOCTD paszaenoB paboueit
IPOrPaMMBI
3aB kad. Her
MaTEeMaTHKHU H
buznku - N
ankwuii B.IT. POTOKOI A2
010119-11 ot Pabogas HET
S 04.06.2020. fporpanma
aKTyaJlu3UpOBaHa
s 2020-2021
y4eOHOro roaa
IIpencenarens
MK®BM u TXKX
JOICHT Iporoxon MK Ha 2021-2022yu.
[[TanomHKOBa ®BM u TXK roJl B TOTPEOHOCTH Her
10.B. Ne 15 KOPPEKTHUPOBKE HET
.m?g or 24.06.2021 r
Ipencenarems MK PaGouas nmporpamma
®BM u TK [IpoTokon MK | akryami3upoBaHa
nouent [llanommmnkosa | GBM u TK Ne 13 | i 2022-2023 q
% or 28.06.2022 y4eOHOro roja erT
IIpencenarens MK
OMNTK | thoen | Pebome o
nouent IlamommnkoBa -
I0.B. oI N O 90232004y Her
Llaw
[Tpencenarens MK Pabouas
PBMuTXK [Iporokon MK 1POrpamMma
Haooment | ®BMATXK Xl AR PRI :
anomHukoBa 0.B.
* ot 24.06.24 2024-2025
o ﬂfiﬁm:& N
; y4eOHbIl To]1
[Ipencenarens MK Pa6ouas
BMuTX nonent ITporokon MK nporpaMma
[lanomHukoBa OBMuTX Ne9 ot | akTyanmsupoBaHa -
10.B. 22.05.2025 . Ha 2025-2026
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