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Pabouas mporpamma paspaboTaHa B cooTBeTcTBUU ¢ DepepalbHBIM roCy1apCTBEHHBIM
00pa3zoBaTeNbHBIM CTAHAPTOM BBICIIEIO0 00pa30BaHUS IO HAINpaBIEHUIO MOAToTOBKH 36.03.02
«300TexXHU», YTBEPKIAECHHBIM MpUKa3oM MuHUCTpa 00pa3oBaHus 1 Hayku Poccuiickoit
®denepannn Ne 972 ot 22 centsiops 2017 r.

Pabouas nmporpammMa yTBepsKIeHa Ha 3aceaHuu Kadeapbl MAaTEMaTHKHU U

¢usuru (npotokon Ne10 ot 18.04.20251.).

Ttzesewr!

noAIuCh

3aBenywmas kadeapoi (IInmkuna JILA.)

PaGouast mporpamMma pekOMeHI0BaHa K MCTIOJIb30BaHUIO B YYEOHOM IpoIiecce
METOINYECKON KOMUCCHEN (haKVIIbTETA BETEDUHADHON MEQUIIMHBI U TEXHOIOTUHA

KMBOTHOBOJZICTBA (npoTokon Ne9 ot 22.05.2025 ).

[Ipencenarens METOAMYECKOW KOMUCCHH Hen (IHanmomamkosa F0.B.)



Crtpannna 3 u3 31

1. O0masi XapaKTepUCTUKA TN CIUILTIMHBI

1.1. Heanb AMCHUNIMHBI
Leas u3ydeHus kypca pU3NKH COCTOUT B (POPMUPOBAHUM 3HAHUN, YMEHUH U HABBIKOB B
IpeCTaBiIeHUN (PU3NYECKON TEOpUu Kak 000OLIeHHs HAONMIOICHUH, MPAKTHUYECKOro OIbITa U
9KCHEPUMEHTA; CIIOCOOHOCTU pellaTh TUIIOBBIE 3a7aud NPOPECCHOHATIBHON AEATENbHOCTH Ha
OCHOBE  3HaHHH  OCHOBHBIX 3aKOHOB  MAaTEMaTHMYECKHUX, €CTECTBEHHOHAY4YHBIX U
o0menpoecCHOHANBHBIX JUCHUILUIMH C MPUMEHEHUEM HH()OPMAIMOHHO-KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUI1

1.2. 3agauu AUCHUNIMHBI

1. ®opMupoBaHue 3HAHUI TJABHBIX (DU3MUYECKUX 3aKOHOB MEXaHHMKH, MOJEKYJISPHOM
GuU3MKM U TEPMOAMHAMHKH, DJIEKTPOMarHeTH3Ma, ONTHKH, aTOMHOM W SAEpHON (QU3HKH,
JeKalIMX B OCHOBE TEXHOJIOIMUYECKUX MPOLIECCOB B 300TEXHUU

2. ®opMUpOBHaKNE YMEHUS UCIOJB30BaTh (DU3MUECKHE 3aKOHBI JUIsl OBJIaI€HHUS OCHOBAMHU
TEOPUU U NMPAKTUKU TEXHOJIOTMYECKHUX IPOLIECCOB B 300TEXHUU

3. ®opMUPOBaHHE HABBIKOB 10 MCIOJIB30BAHUIO COBPEMEHHON HAYYHOW M3MEPUTEIBbHOU
anmnaparypbl, BBIIOJHEHUIO IPOCTEHIIMX HKCIEPUMEHTAIbHBIX MCCIEAOBAHUN pa3IMYHBIX
buznyecKuX SIBICHUHN C MPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

1.3. lIpeameT AUCHUNIMHBI

a) OCHOBHBIC MPHHLMIIBI W 3aKOHBI (PU3UKM U OMOPU3MKH, UX MaTeMaTHYECKOe
BBIPaKEHHCE,

0) ocHOBHbIE (DU3UYECKHE SIBICHUS, METOABI WX HAOMIOJEHUS U SKCIEPUMEHTAIHLHOTO
WCCIICIOBAaHMSI, METOJIbl TOYHOTO W3MepeHHs] (U3NYECKHX BEIMYUH, METOABI 00pabOTKH
Pe3yIbTaTOB 3KCIIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMH (PU3HMUECKUMH ITPUOOpaMu;

B) (OpPMHpPOBAHHE HABBIKOB JKCIMEPUMEHTAIBHOW padOTHI, MPABHJIHBHOTO BBIPAKCHUS
¢usuueckux uaeH, (HOPMYITUPOBKM U pelleHUus (U3MYECKUX 3a/ad, OLEHKH TOpsIKa
(bU3NYEeCKUX BEIIMYNH;

I') IpEe/ICTaBICHUE O TPaHUIAX MPUMEHUMOCTH (PU3UUECKUX SBJICHUN U TUIIOTE3;

J) pa3BUTHE Yy CTYJICHTOB JIOO03HATEILHOCTH W WHTEpeca K HW3YYCHHUIO (U3HKH,
noHnMaHue GUI0COPCKUX MpodsieM PU3HUKH.

1.4. MecTo 1ucuMn/IMHbBI B 00pa3oBaTeibHOM MporpamMmme
Juciunnuaa «dus3uka» maet nmaHopamy Han0oJiee YHUBEPCATbHBIX METOJIOB, 3aKOHOB U
MoOJIeJIei, TEMOHCTPHUPYET Crelu(PUKy parioHaIHLHOTO0 METO/Ia MO3HAHUSI OKPY KAIOIIET0 MHUPAa,
crocoOcTByeT  (DOPMUPOBAHUIO Yy  CTYJCHTOB  COBPEMEHHOTO  €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS, CIIOCOOCTBYET AabHEHIIEMY Pa3BUTHIO JMYHOCTH. PHU3MKaA KaK 00s3aTeNbHAs
JTUCIUTIIINHA BXOJIUT B 0053aTeNbHYI0 YacTh yueOHoro miana b.1.0.

1.5. B3aumMocCBA3b ¢ APYTMMHU AU CHUTNIIMHAMM
Coneprxanne Kypca (PU3UKU TECHO CBSI3aHO ¢ YYEOHBIMHU MTPOrpaMMaMH 110 MaTEMaTHUKE 1
XuUMUH 11 cnenuaibHoct 36.03.02 «300TexXHUSDY
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2. IlimanupyemMble pe3yabTaTbl 00y4eHHs 10 JUCHUIIIMHE

KoMnerenuus NuankaTop 10CTHKEHUS KOMIETEHIIUN
Kon Conep:xxanue Kon Conep:xanue
3HATh AJITOPUTMbI aHATU3a
31 3a]a4, BBIIEIISASI UX 0a30BbIE
COCTaBJISIOLINE
YMETb HaXOJIUTh U KPUTUUECKHU
CrocoOHOCTh OCYIIECTBIATh TOUCK,
. aHaATM3UPOBaTh HWH(POPMAIIHIO,
KpUTUYECKMM  aHaIu3 W CHHTE3 Vi
o HEOOXOUMYIO JUIsl peIICHUS
VK-1 | uadopmaruu, NIpUMEHATb CUCTEMHBIN N
MOCTaBJICHHOW 3aaun
MOAXOM JUIsl PEIICHHs] MOCTaBIECHHBIX
MMETbh HaBBIKH
3a1aqy
apryMEeHTUPOBAaHO (OPMHUPOBATH
HI COOCTBEHHBIE CYXJICHUS U

OLICHKH C UCIIOJJb30BAHHEM
CHUCTCMHOI'O IMoJgxoaa
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3. O0béM qMCHUIUIMHBI M BUABI pa0doT

3.1. Ounas ¢popma o0y4eHust

Ioka3zaTenun Cemectp Bcero
2

OO6mast TpyA0€MKOCTB, 3.€./9 3/108 3/108
OO6mrast KOHTaKTHAs paboTa, 4 36,15 36,15
O6mas camocrosTenbHas padboTa, 4 71,85 71,85
KonrtakTHas paboTa npu nMpoBeACHUN YIeOHBIX 36,00 36,00
3aHATHUH, B T.4. (4)
JIEKIUHU 18 18
nabopaTopHbIe 18 18
CamocrosTenbHas paboTa pu MPOBEACHUN 63,00 63,00
y4eOHBIX 3aHATHH, 9
KonrtakTHast paboTa npu npoBeeHuN 0,15 0,15
MIPOMEXYTOYHOM aTTecTalui 00yJaronuxcs, B
T.4. (9)
3a4eT 0,15 0,15
CamocrodTenbHas paboTa MpH MPOMEXKYTOYHOM 8,85 8,85
aTTeCTaIuu, B T.4. (4)
MOATOTOBKA K 3a4eTy 8,85 8,85
®opMa MPOMEKYTOUHON aTTECTALUN 3a4€T 3a4eT
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3.2. 3aounas ¢popma o0OyueHust

IMoka3areaun Kypc Bcero
2

O6mmast Tpya0éMKOCTB, 3.€./1 3/108 3/108
OO0mas KoHTaKTHas pabora, 4 8,15 8,15
O6mas camocrosTenbHas paboTa, 4 99,85 99,85
KonrtakTHas paboTa npu nMpoBeACHUN YIeOHBIX 8,00 8,00
3aHATHUH, B T.4. (4)
JIEKITUHA 4 4,00
nabopaTopHbIS 4 4,00
CamocrosiTenpHas paboTa Ipy MPOBEICHUN 91,00 91,00
y4eOHBIX 3aHATUH, U
KonrakTHas paboTta mpu npoBeieHUN 0,15 0,15
MIPOMEXKYTOYHOM aTTeCTaIllui 00YYarOIINXCs, B
T.9. (9)
3a4er 0,15 0,15
CamocrodTenbHas paboTa MpH MPOMEKYyTOYHOM 8,85 8,85
aTTecTaIuu, B T.4. (4)
MOATOTOBKA K 3a4eTy 8,85 8,85
dopma TPOMEKYTOUHOU aTTECTALUHI 3a4eT 3a4eT
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4. Conep:xanue IUCHUATIIAHBI

4.1. Copep:xanue TUCHMILIMHBI B pa3pe3e pa3/iejoB U MOAPa3ae/ioB

Pa3gen 1.. ®usnyecKkue OCHOBbI MEXAaHHUKH M OHOMEXaHUKH

[Tompaznen 1.1. ®usnyeckue OCHOBbI MEXaHUKH.

Kunemamuka u ounamuka nocmynamenbHo2o u 8pawjamenbHO20 O8UNCEHUS
MamepuanbHol mouku u meépooco mena. 3akonuvt Horomona. Momenm cunvt. Momenm
umnynvca. Momenm unepyuu. Ypaenenue momenmos. OcnogHoe ypasHeHue OUHAMUKU
spawjamenbHoco 0sudicenus. Paboma, mownocmo, snepeuss Mexanuueckue c8ouicmaa meépovix
mein. Buowvl oecpopmayuu. 3axon I'yka. I[Ipeden npounocmu. /lepopmayus cosuea, kpyuenus u
uzeuba. Mexanuueckue ceoticmea duonocuyeckux mxanei. Kocmnas mxans. Mexanuueckue
CBOUCMBA KOJICU, MbIUUY, MKAHEU KPOBEHOCHBIX COCYOO08.

[Mogpaznen 1.2. MexaHuka KUIKOCTH U TEMOJIMHAMUKA.

Tuopocmamuuecroe oasienue u e2o ceoticmaa. I uopoouHamuxa udearbHou HeUOKOCm.
@opmyna Hotomona. Cmayuonaproe meuenue. Pexcumvl 0sudicenuss dcuokocmu. Ypaeuenue
HepaspvieHocmu. Ypaenenue bepuynnu u cnedcmeus uz neeo. Cmamuyeckoe u OUHAMUYECKOe
oaslenue 8 NOMoKe U Memoowvl Ux uzmepenus. I uopoouHamuxa a3Kou HUOKOCmu.
Kosghpuyuenmer 6a3xocmu. 3axonvt cemoounamuxu. 3axkon Cmoxca 8 mexHono2uu Moa0YHbIX
NPOOYKMO8 U npu ucciedo8anuu kposu. Ilpumenenue 3akoH08 UOPOOUHAMUKY 8 CElbCKOM
xosaticmee. Dusuueckue 0CHOBbL 2UOPOOUHAMUKU. Mexanuka cepOeyHo-cocyOuUcmoil cucmembl.
Qu3suueckue ceotcmea Kposu.

[Toapaznen 1.3. Konebanust u BoaHbl. broakycruka

Mexanuueckue xonebanus. Jlunetinwlii capmonudeckuti ocyuriamop. QPuzuyeckuil
masmuux. Ce0000HbIe U 3amyxarowue Korebanus. Beinyscoennvie konebanus. Pezonanc.
Pezonanc 6 buonocuueckux npoyeccax. Cnoxcenue xonebanuii. Konebamenvnvie npoyeccwi 6
buonocuueckux obvekmax. Bonnwl 6 ynpyaux cpedax. @usuueckue ocnoswvl akycmuxu. Ilpupooa
36yka. Ucmounuxu 36yka. Xapakmepucmuxu 36yka. buonoeuueckas axycmuka. Bocnpuamue
38yka. 3axon Bébepa - @exnepa. Ungpassyxk u ynompazeyk. Yaempassykosas buoaxycmuxa.
Bonnoewvie npoyeccul 6 dHcugvix opeanuzmax.

Paznen 2. MoJgiekyasipHasi pU3UKa ¥ TEPMOTUHAMUKA

[Tompaznein 2.1. OCHOBBI KIaCCUYECKOW MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

OcHogHoe ypasHenue MOoaeKyIApHO-KUHemu4eckou meopuu 2asza. Pacnpeoenenue
9Hepauu no cmeneHam c60600vl. Bnympennss snepeus uoeanvrnozo 2aza. Pacnpedenenue
Monekyn no ckopocmam. Pacnpeoenenue bonvymana. buosnepeemuxa. fenenus nepenoca 6
opeanusme. Tennonposoornocmo. 3axon @ypve. Tenroomoaua. KonsekmusHwiii meniooomeH.
Tennonepeoaua. /ughgyszusa. 3axon @uka. HAenenus nepenoca 8 OUOIOCULECKUX CUCTNEMAX.
QDu3suueckue 0cHO8bl mepmopeynayuu opeanusma. 1106epxHocmuull 10U 8 HCUOKOCHISX.
Kosghpuyuenm nosepxnocmmnoeo namsacenus. @opmyna Jlannaca. Kanuninapuvie sgnenus.
@opmyna bopenu — Kropena. Kanunnaphvie senenus u buonocuueckue npoyeccowl.
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[Monpaznen 2.2. OCHOBBI TEPMOAMHAMHUKYU OMOJIOTUYECKUX MTPOIIECCOB.

Tepmoounamuueckue napamempsl u npoyeccwl. Tennoma u paboma. Illepsoe nauano
mepmoounamuxuy. Mzonpoyeccol. [Ipumenenue nepeo2o Hauana mepmoOUHAMUKYU OJisl aAHATU3A
usonpoyeccos. Tennoémrxocms uoeanvrHozo 2asa. Ypasnenue Matiepa. Beeoenue 6 knaccuueckyio
u Keanmogylo meopuio mennioémkocmu. Ilonumponusvie npoyeccovl. Ypasuenue Ilyaccomua.
Obpamumvle u Heobpamumvle npoyeccol. Bmopoe nauano mepmoounamuxu. Ipunyun deticmeus
mennogoti mawunsl. Luxn Kapno u meopema Kapno. Oumponusa. Kueoui opeanusm rax
omkpulmas mepmoouHamuyeckas cucmema. llepsoe Hauano mepmoOUHAMUKU 6 OUOTO2UU.
Ilpespawjenue sHepeuu 6 OUONOSUYECKUX CUCMEMAX U DHepeemudecKuli OalaHc HCUB020
opeanuszma. Tennonpodykyus. 3a8ucumocms CKOpOCMU MeNI00mMoadu U 4acmomol ObIXaHus om
maccol Husomuo2o. Akkymyauposanue snepauu 6 monexkyiax AT®D. Ilepenoc menna 6 dcuevix
opeanusmax. Bmopoe wnauano mepmoounamuxu 6 oOuonocuu. KIIJ] moviuyws. Cropocmo
U3MEHEHUs. SHMpPonuu u cmayuonaproe cocmosinue. Popmyna llpueosxcuna.

Pa3znen 3. DiekTpuuecTBO U MATHETU3M

ITonpaznen 3.1. DnekTpocraTuka.

Onexmpuueckoe none u e2o xapaxmepucmuxu. Paboma no nepemewenuro 3apaoa 6
anekmpocmamuyeckom none. Ilomenyuanvhvlii xapakmep 31eKMPOCMAMUYECKO20 NOJIAL.
Ilomenyuan. Ilposoonuku 6 31eKMpOCMAmMuYecKkom noue. INeKmpocmamuyeckas 3aujumd.
3azemnenue snekmpoycmanogok. Jlusnekmpuxu 6 anexkmpuueckom noae. Ilonapuzayus
ousnekmpuxos. Jusznexmpuueckas npoHuyaemocmo. J{usiekmpuueckue c80UCmea MmMKaHell
opeanusma. Onekmpoémkocms. Konoencamopwvi. Onexmpoémkocmv  K1emoOuHblX MeMOpaH.
DHepeus anexmpuueckoeo nois.

ITonpaznen 3.2. [1ocTOSHHBIN AIEKTPUUIECKUI TOK.

3axon Oma 6 ummeepanvHolti u 6 oughghepenyuanvrou ¢popme. Tennosoe Oeticmaue
NEKMPUYECKo20 MoKa. Jlelicmeue NOCMOAHHO20 JIEKMPULECKO20 NOJsL HA  OP2aAHU3M
ocusomuuvlx. Membpannviti nomenyuan. Ypasuenue Hepncma. Mexanuzm obpazosanus
OuonomeHyuanos. Dusuueckue OCHOBbI anexmpoxapouozpaghuu. IIpoxooicoenue
INEKMPUYECKO20 MOKA Yepe3 HCUBble MKAHU.

ITonpaznen 3.3. MarautHoe nosie.

Maenumnoe 63aumooelicmeaue npoBoOOHUKO8 ¢ mokom. Maecnummuoe none. 3akon Amnepa.
3axon buo — Casapa — Jlannaca. I'eomacnumnoe noie u e2o IUAHUE HA HCUBbLE OP2AHUSMDL.
Onexkmpomacnumuas unoykyus. Camounoykyus. HuoykmusHocmo. [leticmsue nepemeHH020
MA2HUMHO20 NOJSL  HA  Op2AHUSM — MAeKonumawowjeo. JOHepeus  MASHUMHO20  NOJA.
Onexmpuyeckuii mox 6 2a3ax u 8 HUOKOCMAX. 3aKOH INeKMpPou3d.

Paznen 4. OnTuka u KBaHTOBast (PU3UKA. DjIeMeHThbI PoTOOHO0I0T UM

[Togpaznen 4.1. 'eomeTpuueckas ontuka. BoaHoBas onrTuka.

Ilpupooa ceema. Ceemosoovi u ux npumenenue. OcHoO8bl — pomomempuu.
domomempuyeckue GerUdUHbL U eOuHuyvl ux usmepenus. Illpumenenue ¢homomempuu 6
arcueomnogoocmee.  Mnmepghepenyus ceema, cnocodovl e€ HaAOMOO0eHUs: U npumMeHeHue.
Jugpparyus ceema. Jugppaxyuonnan pewémxa. Ilonapuzayus ceema. Illonapuzosannviii u
ecmecmeennbvlll ceem. 3axkonvl Mantoca u bprocmepa. Bpawenue niockocmu noasapusayuu
onmuyecKku akmugHviMu sewjecmseamu. /Jucnepcus ceema. Cnexmpul u ux munsi. CnexmpaibHublil
ananuz. Bzaumooeiicmeue céema c eewgecmeom. Ilocnowenue ceema. 3axonwvt byeepa u bepa.
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buonoeuueckoe 3nauenue conneunoco ceema. llpumenenue yrompaghuonemogozo ceema OJisl
canayuu 8030YUHOU Cpeobl.

ITonpaznen 4.2. TennoBoe n3nydenue. KBaHTOBBIN MEXaHU3M U3ITyUYEHUS CBETA.

Tennosoe uznyuenue. 3axon Kupxeogha. 3akon Cmegana — borvymana. 3axon cmewerus
Buna. Tennoeoe usnyuenue mena ocusomuvix. Keanmoewviti mexawnusm u3znydueHus ceema.
@opmyna Ihanka. @omosgppexm. Keanmoswiti mexanusm noenowenus ceema. Kopnyckynapuo-
gonnogou dyanrusm. Ilonamue o pomoxumuyeckux u pomoduorocueckux peakyusax. buoguszuxa
3pUMeNbHO20 8OCHPULMUSL.

Pa3nes 5. AtomHas u sinepHas ¢pusnka

[Tongpaznen 5.1. [Inanerapuas mogens atoma. Teopus bopa.

Cmpoenue 21ekmpoHnblx 000n104eKk amoma. Keanmoesviii mexanusm 21eKmMpOHHBIX
nepexo006. ObvscHeHUue CNeKmpalbHblX 3aKoHOMepHocmel. JIlomunecyenyus u eé npumeHenue
6 semepunapuu. Boanosvie ceolicmea 21ekmpoHos. Boanosas gpynxyus.

Ilompaznen 5.2. OnTuueckue KBaHTOBBIE TEHEpaTopbl. Buasl  paanoakTUBHOIO
U3JIy4YEHHUs U €ro MpOHUKarolasi ciocoOHOCTh. CTpOeHHEe aTOMHOTO sIIIpa.

Onmuueckue keanmoevie 2enepamopul. Illpumenenue nazepos. Penmeenosckoe
uznyuenue. Illoenowjenue peHmeeHO8CKO20 U3NYYeHUs 6euwjecmeom. Buowvl paouoaxmuenozo
U3NYYeHUs U e20 NPOHuUKarwas cnocobrHocms. Memoovl pecucmpayuu paouoaKmueHo20
uznyuenus. Cmpoenue amomnozo sopa. HAoepnvie cunvi. M3omonvi u uzobapwi. [lpumenenue
PAOUOAKMUBHBIX  U30MON0E8 6 GEeMEPUHAPHOU Meduyune. HyeCmeumenrbHOCMb  JHCUBbIX
OP2aHU3 MO8 K 2NeKMPOMASHUMHBIM NOJAM PA3TUYHOU Yacmomyl. Jlemanvhvie 003bi.
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4.2. PacnpeneneHne KOHTAKTHOIN U CAMOCTOSITeIbHON Pa0oThI NPH NOATO0TOBKeE

K 3aHSATHUSIM 10 NoApa3aeiam

4.2.1. Ounas popma oOydeHUs

KonTtakthas pabota
Pasznensl, nogpasaesnsl AUCHUILUIAHBI CP
JIeKI_[I/II/I‘ J3 | 113
Pa3znen 1
dDu3nvecKre 0CHOBbI MEXAHUKHU U OMOMEXaHUKH

[Togpaznen 1.1. duznyeckre OCHOBBI MEXAaHUKH 2 2
[Mogpazgen 1.2. Mexanuka KUAKOCTH U TeMOAMHAMUKA 2 2
Honpasnen 1.3. Konebanus u Bonubl. buoakycTtuka 2 2 5

Pasznea 2

MouJgexkyasipaasi GU3NKAa ¥ TEPMOJANHAMUKA

[Tongpaznen 2.1. OCHOBBI KIaCCUYECKOW MOJIEKYJISIPHO- ) ) 5
KMHETUYECKON TEOPUH
[Toapaznen 2.2. OCHOBBI TEPMOIUHAMHUKHA OMOJIOTUUECKHIX ) ) 5
MIPOLIECCOB

Pa3znen 3

DJIEeKTPUYeCcTBO 1 MAarHEeTH3M

[Mogpazgen 3.1. Dnexkrpocraruka 1 2
[Togpaznen 3.2. IToCTOSTHHBIN AIEKTPUUECKUNA TOK 2 2 S
[Tonpaznen 3.3. MarautHoe nojue 2 2 5

Paznen 4

OnTuka u KBaHTOBasi GuU3nKa. JjieMeHThI PoTOOMOI0THN

[Tonpaznen 4.1. ['eomeTpuyeckas ontuka. BoaHoBas onTuka 1 2 5
[onpaznen 4.2. TennoBoe n3nyyeHne. KBaHTOBBIN MEXaHNU3M 1 5
U3IIy4eHUS CBETa

Pa3zpnen 5

AToOMHas ¥ siiepHas pusnka

ITonpaznen 5.1. [Inanerapuas mogens atoma. Teopust bopa 1 12
[Togpaznen 5.2. OnTuyeckre KBAaHTOBBIE T€HEPATOPHI. Buibl
PaauOaKTUBHOI'O U3JIyYEHUS U €ro MPOHUKAOIIAS 16
cnocobHocTh. CTpoeHHe aTOMHOTO Spa
Bcero 18 18 63
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4.2.2. 3aounas popma oOydeHUs

Konraktnas pabora
Pasnensl, nogpasaensl AUCHUILUIAHB CP
J'IGKI.[I/II/I‘ JI3 | 113
Pa3znen 1
du3nvecKre 0CHOBbI MEXAHUKHU U OMOMEXaAHUKH

[Togpaznen 1.1. duznyecknue OCHOBbI MEXaHUKHU 1 10
[Togpaznen 1.2. MexaHuKa )KUJIKOCTH U T€MOIMHAMHUKA 1 10
[Toapaznen 1.3. Konebanus u BoiaHbL. broakyctuka 10

Pa3znea 2

MouJgekyasipaasi GU3NKa U TEPMOJANHAMUKA

[lonpaznen 2.1. OcHOBBI KJIACCUYECKON MOJIEKYJISIPHO- 1 10
KMHETUYECKOU TEOPUHU
[onpasnen 2.2. OCHOBBI TEPMOIUHAMHUKHI OHOIOTHYECKUX 1 10
IIPOLIECCOB

Pa3zgen 3

DJIEKTPHYeCTBO M MarHEeTH3M

[Mogpazgen 3.1. DnexkTpocraruka 1
[Tonpaznen 3.2. [IoCTOSHHBIN ANEKTPUYECKUI TOK 10
[Tonpaznen 3.3. MaruutHoe nojue 1 10

Paznen 4

OnTuka 1 KBaHTOBasi GU3NKAa. JjieMeHThI (POTOOMOJIOTUH

[lonpaznen 4.1. 'eomerpuueckas ontuka. BomHoBast onTrka 1 S
[onpaznen 4.2. TennoBoe n3nyyeHne. KBaHTOBBIN MEXaHNU3M 1 4,85
U3JTyYEHUs CBETA

Pa3zpnen 5

AToOMHas ¥ siiepHas Gpuznka

ITonpaznen 5.1. [Inanerapuas mogens atoma. Teopust bopa 10
[Mompaznen 5.2. OnTuyeckue KBaHTOBBIE FeHEPATOPbI. Bubl
PaIHOaKTUBHOTO U3JIYYEHHUS U €r0 IPOHUKAIOIIAs 10
cnocobHocTh. CTpoeHHe aTOMHOTO Sipa
Bcero 4 4 99,85
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4.3. IlepeyeHb TeM U y4eOHO-METOAMYECKOT0 0oOecnevdeHus 1JIsi CAMOCTOSATEeIbLHOI padoThI

00y4aronmuxcs
V4eOHO-MeTOMIECKOE 00ecIIeUeHNE O0BéM, 1
Ne Tema camMocCTOATEILHOM dopma
n/n paboTHI No o0yueHUs
Hctounux
crpanur] | Ou- 3a0u-
Hast Hast
dusnyecKkue OCHOBEI
1 9-28 5 10
MEXaHUKH
MexaHuKa JXHUIKOCTH 1
2 A 47-51 7 10
reMoauHaMHUKa
Konebanus 1 BOJIHEL.
3 34-43 5 10
buoakyctuxa .
Opraau3aIus caMoCTOSATEIHbHON
OCHOBBI KI1aCCHUYECKON paboThI O AUCIIUATUIMHE
4 MOJIEKYIIIPHO-KMHETHIECKON | OCYIIECTBIACTCS B COOTBETCTBUU C 57-58 5
TEOPHHU METOAMYCCKIUMH YKa3aHUSIMU -
o Kypc ¢usuku: yaedbnoe nocodue
5 5 CHOBBI TCPMOAMHAMUKA JUTSL CTYJICHTOB BBICIIIUX YUEOHBIX 60-70 5 10
MOJIOTHYECKHX TIPOLIECCOB | oo CHET, 06YYAIOIIXCS TT0
6 HoCTOSAHHEIH 3/IEKTPUUCCKUH | TeXHIUECKMM HATIPABJICHHAM 107-120 10
TOK MOATOTOBKH U CIENUAILHOCTSIM /
A. H. Jlapuonos u ap.] ;
7 MarsuTtHoe 1oje [ P . Ap.] . 141-160 5 10
BopoHexckuii rocy1apcTBeHHBIH
Teomerprueckast ontuka, | 2TPAPHBIH YHUBEPCHTET .—
8 Boponex: Boponexckuii 163-182 5
BosHoBas ontuka p - BOop
rOCyJapCTBEHHBIN arpapHbIi
Temnnooe usyyeHue. yHuBepcuteT, 2016.— 203 c.: ni.
9 KBaHTOBEII MeXxaHN3M — JlomyIeHo Hay4YHO- 184-186 5 11
H3JIy4CHHA CBETA metoarnyeckuM COBETOM 10
¢m3uke MuHHCTEPCTBA
IInanerapHas Mozelib aTomMa. | oOpa3oBaHusa U HayKu Poccuiickoi
10 P 9 p Y 187-190 | 10 14
Teopus bopa denepanuu
http://catalog.vsau.ru/elib/books/b
Onruueckre KBaHTOBBIE 131301.pdf>.
reseparopsl. Buss
aIMOAKTHUBHOI'O H3J1y4YeHUs
11 | P y 196-200 | 16 14
Y €T0 MPOHUKAFOIIAS
croco6HOCTh. CTpoeHne
ATOMHOTO sIpa
Bceero 63 99



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
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5. ®oHa OLEHOYHBIX CPEACTB AJIA MPOBEACHUS MPOMEKYTOYHON aTTeCTAlMU U
TeKYIero KOHTPOJIA

5.1. DTansl (pOpMUPOBAHUSI KOMIIETECHIUI

NHaukaTop 10CTHUKEHUS
IMoapa3aen TUCHUNITUHBI Komnerenuust KOMITETeH I
1.1. ®usnyeckyre OCHOBEI 31
MEXaHUKU YVK-1 Vi
H1
1.2. MexaHuKa )KUJIKOCTH U 31
réM'o/:[I/IHaMI/IKa ! VK- vl
H1
1.3. Konebanus v BOJHBI 31
B.I/I(')aKyCTI/IKa ' VK- vl
H1
2.1. OCHOBBI KJIACCHYECKOU 31
MOJIEKYJIIPHO-KMHETHYECKON YK-1
TEOpUH s
31
2.2. OCHOBBI TEPMOJUHAMUKU
YK-1 Vi
OMOJOTUYECKHUX MTPOIECCOB o1
31
3.1. Dnexkrpocraruka VK-1 o1
31
3.2. I1oCTOSIHHBIN 31EKTPUUECKUI TOK YK-1 V1
H1
31
3.3. MaruutHoe nose YK-1 Vi
H1
41.T 31
.1. TeomeTrpuueckas onTHKa. VK- V1
BonnHoBas ontuka
H1
4.2. TennoBoe uznyyenue. KBaHTOBBIM 31
YK-1
MEXaHU3M H3JIy4EHUs CBETa V1
5.1. IInanerapHas MOZJENb aTOMA. VK-1 31
Teopus bopa
5.2. OnTuyeckre KBaHTOBBIE
reHepaTopbl. BUIIbI pa0aKTUBHOTO
W3IIYYCHHS M €T0 MPOHUKAFOIITAs YK-1 31
crocobHoCTh. CTpOEHUE aTOMHOTO
aqapa
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5.2. Illkanbl U KPUTEPUH OLCHMBAHUS 10CTHKEHUS KOMIIeTeHM I

5.2.1. IlIkaanl OEHUBAHNUSA JOCTHKEeHHUA KOMIIeTeHIIH I

Bun onesku OrieHKH

AxageMuueckas OIeHKa 110 2-X OalJIbHOMN
IIKaye

HC 3a4YCTHO 3a4TCHO

5.2.2. Kputepuu olleHUBAHUSA JTOCTHKEHUSI KOMIIeTeHIM I

Kputepuu orieHkun Ha 3a4eTe

OrneHka, ypoBeHb
TOCTYKCHHUS Onwucanne KpuTEpUeEB
KOMITETCHIINN

CTymeHT BBIIONHWJI BCE  3aJaHUsl, IpeIyCMOTpEeHHBIE paboueit
MPOrPaMMOiA, OTYUTAIICS 00 WX BBINOTHCHHH, JEMOHCTPUPYS OTIMYHOE
3HAHUE OCBOCHHOTO MaTepHala U YMEHHUE CaMOCTOSTENBHO peulaTh
CJIOXHBIE 33129 TUCITUTLTAHBI

3auyTeHO0, BLICOKUH

CTyleHT BBIIOJIHWJI BCE  3aJlaHUs, MPEIyCMOTPCHHBbIC paboueit
MPOrpaMMOM, OTYHUTAJICSH 00 WX BBIMOJHCHHUH, JEMOHCTPUPYS XOpOIlee
3HAaHUE OCBOCHHOTO MaTepHajia M YMEHHE CaMOCTOSTEIBHO pellaTh
CTaHJAPTHBIC 3aJ]a9H JTUCITUTUTIHBI

3a4TeHo, IPOABUHY THIT

CTymeHT BBIIOJIHWJI ~BCE  3afJaHusl, MpeIyCMOTpEHHBIE paboueit
MPOrpaMMOM, OTYUTAICS 00 WX BBHIMOJHCHUH, JCMOHCTPUPYS 3HAaHUC
OCHOB OCBOGHHOTO MaTepuajga M yMEHHE pellaTh CTaHAapTHBIE 3aJa4di
JTUCITUILTAHBI C TIOMOIIIBIO MPENojaBaTeNs

3a4TeHO, TOPOTOBBIH

CTyneHT BBIIONHWJI HE BCE 3aJaHUs, IMPEeIyCMOTPEHHBIE paboueit
He 3aureno, MPOrPaMMOU WM HE OTYMTANICS 00 WX BBITIOJHCHHH, HE TOATBEPKIACT
KOMIIETeHIINA HE OCBOEHAa | 3HAaHWE OCBOCHHOTO MaTepHaja M HE YMEET pellaTh CTaHAApTHHIE 3aJa4l
JTUCIMIUINHBI TaXKe C TTIOMOIIBIO MPETI0AaBaTems

Kpurepun orieHku TeCTOB

OrneHka, ypoBeHb

JOCTHKCHUS Onucanne KPUTSPUCB
KOMIIETCHLIUN
OTnU4YHO, BRICOKHMA Copepr:xaHne paBUIIHLHBIX OTBETOB B TecTe HE MeHee 90%
Xopo1110, TPOJIBUHY THIH Copepr:kaHne paBUIIHLHBIX OTBETOB B TeCTE HE MeHee 75%
Y 10BIIETBOPHUTENBHO, o
o Copep:xaHne IpaBUIBHBIX OTBETOB B TecTe HEe MeHee 50%
MTOPOTOBBIN
HeynosiersopurenbHo,

CopeprkaHre paBUIHHBIX OTBETOB B TecTe MeHee 50%
KOMIIETEHIINSI HE OCBOEHA
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Kpurepun onieHKH yCcTHOTO onpoca

OreHka, YpOBEHb
JIOCTHKCHMS
KOMIIETEHIUNI

Omrcanne KpUTEPHUEB

3auyTeHO0, BLICOKUH

CTyaeHT AEMOHCTPUPYET YBEPEHHOE 3HAHWE MaTepHaia, YeTKO BhIpaKaeT
CBOIO TOUy 3peHHS II0 paccMaTpUBAEMOMY BOIIPOCY, HPHUBOS
COOTBETCTBYIOIINE MPHUMEPEI

3a4TeHo, IPOABUHY THIN

CTYZ[CHT ACMOHCTPUPYCT YBCPCHHOC 3HAHUC MaTCpHUajid, HO JOITYCKACT
OTACIIBHBIC IMOI'PEIITHOCTU B OTBETE

3a4TeHO, TOPOTOBBIH

CTyneHT IeMOHCTPUPYET CyIIeCTBEHHBIE IPOOETBl B 3HAHUSIX MaTepHara,
JIOITYCKAaeT OIIMOKY B OTBETaX

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CTyleHT IeMOHCTpHUPYET He3HAHUE MaTepHala, J0IMycKaeT Tpyobie
OIINOKHU B OTBETAX

Kpurepuu onieHKH penieHus 3aaad

OrneHka, ypoBEHb
JIOCTHKEHUS
KOMIICTCHITHUI

Onucanue KpUTEpUEB

3auyTeHO0, BLICOKUH

CTyneHT yBEpEeHHO 3HAeT METOAWKY M alTOPUTM peIIeHUs 3a1adu, He
JIOITYCKAET OIIMOOK MPH €€ BHIITOIIHEHUH.

3a4TeHo, IPOABUHY THIN

CTyIeHT B [IeJIOM 3HAeT METOANKY M aJITOPUTM PEIICHHS 3a7a9H, HE
JTOITYCKAET TPyOBIX OIINOOK MPH €€ BHITOIHEHUH.

3auTeHo, TOPOTOBBII

CTyaeHT B LIEJIOM 3HAET METOAUKY U ajJrOpPUTM PEUICHUS 3aJayu,
JIOITYCKAeT OMIMOOK TPY €€ BBITIOJTHEHUH, HO CIIOCOOEH UCTIPABUTh UX MPH
TTOMOIIIH TIPETIOIaBaTEs.

He 3aureHo, KoMIeTeHITUS
HE OCBOCHA

CryneHT He 3HaeT METOAMKY M JITOPUTM pEIlCHMs 3aJadd, JOIyCKaeT
rpyOble OMMOKH NPHU €€ BBIOJHEHUH, HE CIIOCOOEH UCTIPABUTh WX HPHU
HIOMOIIY [IPENoJaBaTes.
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5.3.1.1.

5.3. MaTepuaJibl A5l OHEHKH JOCTHKEHUS] KOMIIeTeHIHii

5.3.1. OueHo4HbIe MATEPHUAJIBI IPOMEKYTOUHON aTTECTANNM

Bomnpocsl Kk 3k3aMeny
He npenycmotpen

5.3.1.2. 3agaum K 3a4ety

Conepxanue

Komme-
TeHI U

WK

3anumure penieHue ypaBHEHUS TapMOHHMYECKOTO KOJIeOaHUs C

aMIUTATYJI0M A=) cm, ecnu 3a Bpemsl t=1 mun COBEPIIACTCS
N=150 xonebanuii, a HauaabHas (paza Konebanuit po=r/4.

YK-1

H1

MarepuanbHas  Touka Maccod  m=2(0 2  CcOBepIIaeT
rapMOHHMYECKHE KoJieOaHus ¢ amrmutyaod A=5 cm. Ilepuon
konebanut 7=10 c¢. Ormpenenure 3HAYEHUE CKOPOCTU U
YCKOpPEHMs MaTe€pUaibHON TOUKH B MOMEHT BPEMEHU, KOTOPOMY
COOTBETCTBYET (haza p=60°.

YK-1

!

MasiTHuk COBEpIIAET 3aTyxaromue KosieOaHus C
norapupmuueckuM  aekpementoM 0=0,0/. Kakoe uuncio
KoJIeOaHUH JJOJKEH COBEPIUIUTh MAATHUK, YTOOBI €r0 aMILIUTya
YMEHBIIUJIACh B TPU paza?

YK-1

!

Omnpenennure pe30HAHCHYIO YaCTOTY V, KOJIeOATEIbHONW CUCTEMBI,
ecau  coOCTBeHHass  yacTtoTa  KoieOauwmit vo=300 [y, a
norapu(MHUYECKU JEKPEMEHT 3aTyXaHus 0=0,2.

YK-1

H1

[Ipy>XuHHBIA MasATHUK >KE€cTKOCThIO k=10 H/M c Tpy3oMm
Maccoit m=100 coBepiIaeT BEIHYK/ICHHBIE KOJIEOAHUS B BI3KOU
cpene ¢ koddduumeHnToM compotuBnenus r=2-107 xe/c.
Omnpenenure k03(POUIIUEHT 3aTyXaHUA ff U1 PE30HAHCHYIO
aMIUTUTYAy Ap, €CIi aMIUTUTYJHOE 3HAUEHHE BBIHYKIAIOLICH
cunbl Fua=10 mH.

YK-1

Vi

3aBUCUMOCTb IIPOMACHHOIO TEJIOM ITyTH S OT

5 C QoA AR A2 (43 _
BpeMeHH t 3aaérces ypaBHeHueM: S=A-t+B-t"+C-t°, rne A=2 m/c,
B=-4 m/c?, C=8 m/c’. HaiiTu: a) 3aBHCUMOCTb CKOPOCTH V(t) 1
ycKopeHus a(t) oT BpeMeHu; 0) paccTosiHUE S1, IPOHACHHOE
TenoMm 3a Bpems t1=0,5 ¢ rmocie Hauasa JIBH>KCHHUS; B)
CKOpOCTb V1 M YCKOpPEHHE a1 Tena uepes Bpems t1=0,5 ¢ mocne
Hayasa JIBUKEHUSI.

YK-1

\!

OnpeenuTe CPEIHIOI KBAJPATHYHYIO CKOPOCTb Dyxs MOJEKYIT
UJICATLHOTO Ta3a, IIOTHOCTh KOTOPOTO 1pu nasieHun p=35 xlla
cocransieT p=0,3 xe/m’.

YK-1

H1

Onpe;[eJmTe YACIbHBIC TCIIOEMKOCTH Cy U Cp CMECHU
YIJIEKHCIIOTO ra3a Maccou m;=3 2 1 a30Ta Maccou m>=4 2.

YK-1

\!

Kucnopon maccoit m=32 2 HaxoguTca B 3aKPBITOM COCYJE IO
nasnenueM p=0,1 MIlanpu Temneparype 7=290 K. Ilocne
HarpeBaHus JaBJIEHHE B COCyJe TMOBBICHIIOCH B 4 pa3za.
Omnpenennute KOJIMYECTBO TEIUIOTHI (), COOOIIEHHOM Tra3y.

YK-1

H1

10

[Ipy HOpMaJNBHBIX YCIOBUSIX CpEOHSS JUIMHA CBOOOJHOTO
npobera aTOMOB reaus A=1,85-107 . Onpenenure
kodpurment quddys3un D remus.

YK-1

H1
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11

Kakoe KkoIMuecTBO TEIUIOTEI BBIACIIUTCA B PpPC3UCTOPEC C
conpotuBieHneM R=[5 Om 3a TpeTbIO CEKyHIy IOCTe
IIOAKIIIOYCHUA MCTOYHHUKA 3HC, CCJIn CUJia TOKa YBCIIMYMUBACTCA

B T€YEHUE BPEMEHU Af=8 ¢ MO JUHEHHOMY 3aKOHY
ot [;=0 no I>=16 A.

YK-1

H1

12

Onpenenure KOJUYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCA B
pesuctope ¢ compoTtuBieHueM R=2(0 Om mociie OTKJIIOYEHUS

YICTOUHHKA, €CIIM CHJIa TOKA TIPU 3TOM YMEHBIIAETCS 0
3akony: I=Ip-e” ,rne Iy=12 A; 6=900 c™’.

YK-1

H1

13

Onpenenure MIOTHOCTh TOKA, €CIU 3a Bpems A¢=(0,5 ¢ yepe3
IPOBOAHUK C  IUIOIIAAbI0  IONEpPEYHOro  ceueHus $=3,2
v’ ipomnoN=>5-10" 3nexTpoHOB.

YK-1

H1

14

JBa ucrounuka ¢ DJC E 1=5 B u E =3 B U BHYTPCHHUMHU
COMPOTUBNEHUAMH r;=r2=2 (Om TOAKIIOYEHbl NapaJlIeIbHO
pesuctopy ¢ conpotuBieHueM R=1 Om. Onpenenure cUIy TOKa
B PE3UCTOPE.

YK-1

H1

15

HBa JJIMHHBIX MapaJlUICJIbHBIX MMPOBOAA HAXOIATCA B BO3YyXC Ha
paccrosiHuu r=5 cm Apyr oT apyra. Ilo mpoBonHHMKaMm TeKyT
TOKU cuiol [;=[>=5 A B TPOTHUBOINOJOKHBIX HAIPABICHUSX.
Onpe;[eJmTe HHAYKIUIO MAarouTHOIO IOJIA B TOYKC,
HaXOSIEHUCS HA PACCTOSIHUU 7'1=4 cM OT OJHOTO W 72=3 CM OT
JIPYroro mpoBoja.

YK-1

H1

5.3.1.3.

Bomnpocel K 3a4eTy ¢ OLeHKOM
He npenycmotpen

5.3.1.4. Bonpocsl Kk 3a4eTy

Conepxanue

Komme-
TeHI U

IM'maponnnamMuka uaeanbHOM KUIKOCTH. Y paBHEHUE
HEpa3pBIBHOCTHU MOTOKA. Y paBHeHUE bepHyn.

YK-1

H1

Bsszkocts. 3akon Hetotona s Bsizkoctu. Koaddumment
BsA3KkocTH. 3akoH CToKca.

YK-1

Vi

HproTOHOBCKHE U HEHBIOTOHOBCKHE KUAKOCTU. JlaMuHapHOE U
TypOyJeHTHOE TeueHue kuaKoctr. Yucmo PeitHonbca.

YK-1

H1

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH
(MKT). Onsritel, noareepxaatonue MKT. OcHoBHOE ypaBHEHHE
MKT.

YK-1

31

[ToBepxHOCTHBIH CiIOH B )kHAKOCTIX. Koaddurment
MMOBCPXHOCTHOT'O HATSAKCHUS. CBO60,Z[Ha$I OHCPTHUA
MMOBEPXHOCTHOTO CIIOSI KUAKOCTH.

YK-1

\!

JlomosHUTEeNbHOE 1aBlIEHUE MO0 UCKPUBJICHHOMN MTOBEPXHOCTHIO
xunkoctu. @opmyna Jlamnaca.

YK-1

H1

CmaunBanue U HecMaurBaHue. KanuispHbie SIBJICHHUS.
®opwmyina bopennu-XKopena.

YK-1

H1

[TepBoe Hauano TepmoanHamuku. M3omnporneccel. Pabora
UJealbHOTO ra3a MpH U30Ipoleccax.

YK-1

31
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Anuabatablii mporece. Ypasaenue [lyaccona. MonspHbie

9 TETTOEMKOCTH TIPH IMIOCTOSTHHBIX JABJICHUU U 00BEME. VK-1 31
YpaBHenue Maiiepa.

10 DJiekTpuyeckue 3apaabl. 3akoH KyioHa. DiekTpudeckoe moie. VK-1 V1
HanpsikeHHOCTB 3JIEKTPUYECKOTO MOJIS.
IIpencrasnenus o cBOMCTBaX MPOCTPAHCTBA U BPEMEHH,

|] | 7ieKaiue B oCHOBE KJ1accuueckor MexaHuku. [loctynarensHoe VK-1 31
JBUKEHHME TBEPIOTO Tea. paauyc-BekTop. CKopocTh u
YCKOpPEHHUE.
JlunaMuka MaTepuaibHON TOUKHU U MOCTYNATEIbHOTO JIBHXKCHHUS

12 TBEPJOTO TeJa. 3aKOH MHEPLIMU U HHEPLUATIbHBIE CHCTEMBI VK-1 31
oTcuéra. 3aKOHbI JUHAMUKH MAaTEPUATIbHON TOYKU U CUCTEMBI
MaTepUaIbHbIX TOUEK.

13 Bremnue u BHyTpeHHUE cwibl. LIeHTp Macc MexaHUYeCKON VK-1 31
CUCTEMBI U 3aKOH €r0 JABUKCHUSI.

14 3aKOH COXpaHEHMsI UMITYJIbCA U €T0 CBSI3b C OJHOPOJHOCTHIO VK-1 V1
MPOCTPAHCTBA.

15 | Heynpyruii ynap. @yHaaMeHTalIbHbIE B3aUMOICUCTBUS U CHUIIBI. YK-1 31

5.3.1.5. IlepeyeHb TeM KypCOBBIX POEKTOB (PadoT)
He npenycmoTpenst
5.3.1.6. Bomnpocsl K 3anuTe KypcoBOro npoexkra (padorbi)

He npenycmotpen
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5.3.2. OneHo4YHBIC MAaTEPHAJIBbI TEKYIET0 KOHTPOJISA

5.3.2.1. Bonpochl TecToB

Komme-
Ne Conep:xkanue NIK
TEHI U
Kakoe nuddepennuanbHoe ypaBHEHHE ONKUCHIBAET
BBIHYK/ICHHBEJC FAPMOHUYCCKHE KoyieOauus?
X 2
+to° - =
L — %, x70
1 dEZ VK-1 31
d x dx
2. —+2f-—+wx=0
dt
a’gx+ B a’era)2 _F
I, TaghN x % cos t
dt? dt 0 m ¢
Ha pucynke moxasaHbl A
PE30HAHCHBIC KPUBBIC TPEX
KoJieOaTeJIbHBIX CUCTEM.
Kakas cucrema obnagaer
HaHOOJIBIINM I
ko> duimenTom satyxanua? & i
w ® L S w
pea 1 pes 2 Ypes 3 _
2 1. IlepBas. YK-1 vyl
2. Bropas.
3. TpeTss.
4. Koapdurment
3aTyXaHHs OJJUHAKOB BO BCEX
TPEX CHUCTEMAX.
Pe3oHaHCcHas MUKJIMYECKas 9acTOTA ONpeAesieTcs GopMyIioi:
l.o=|_
0
m
3 2. 0= /a)o2 e VK-1 31
3w = |w =20
P 0
[Tap u monas chepa, UMEIONIHE OJUHAKOBBIC MACChI M PaUYCHI,
CKaTBIBAIOTCS TI0 HAKJIOHHOM TIJIOCKOCTH 0€3 MPOCKAb3bIBAaHUS C
OJTHOH U TOH K€ BLICOTHL. Y OCHOBAHMS HAKJIOHHOU MJIOCKOCTH:
1. CxopocTH T€lI OJUHAKOBEIL.
4 P VK-1 H1

2. CxopocTts mapa 6oblie.
3. CkopocTts moJoi cdepsl OobIIe.
4. OTBeT HEOAHO3HAYEH.
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Hcnone3ys TEOpeEMY
[lITeiinepa, omnpenenure, BO
CKOJIBKO  pa3  YBEIUYUTCS
MOMEHT  HMHEPUHMH  KOJbLa
paxuycoM R, ecnm och
BpalleHUsI  NEPEHECTH u3
LIEHTpa KOJIbLIA HA €ro Kpau.

1. B4 paza.

2. B2 pa3za.

3. B 1,5 paza.

4. B3 paza.

YK-1

H1

Koseco BpaImaercs ¢ yrioBsIM ycKopeHueM £=2 pad/c’. MoMeHT
HHepImH Koneca J=1 xe.u’. MOMEHT yCKOPSIONIEH CHIIbI paBeH:
1. M=0,5 Hwm.
2. M=0,25 H-m.
3. M=2Hwm.
4. M=4 Hwm.

YK-1

Vi

Kaxue npoueccel
1300pakeHbI Ha
puc.a, 0.

1. Puc.a -
n300apHbIi, puc.0 -
HM30XOPHBI.

2. Puc.a -
W30XOpHBIH, puc.0 -
1300apHbIH.

3. Puc.a -
HU30TEPMUYECKUM,
puc.0 - U300apHBIi.

4. Puc.a
M30XOPHBI, puc.0 -
M30TEPMUYECKHI.

a) 0)

YK-1

31

Temnepatypa raza paBHa 7. CpeHsst KHHETUYECKast SHEPTHs
MIOCTYNATEIbHOTO JBUKEHUSI OJHOM MOJIEKYJIbI T'a3a paBHa:

1. _ KT

W

KT

vKT .

N LW v

YK-1

31




Crpanuna 21 u3 31

B xakom u3 nepeyrcieHHbIX TPOLECCOB TEINIOEMKOCTh
MakcuMaibHa?

1. B uzoxopHowm mpoiiecce.

2. B m306apHom mporiecce.

3. B aguabatHom mporiecce.

4. B U30T€pMUYECKOM IMpolLecce.

YK-1

H1

10

Omnpenenute  aOCONIOTHYIO — BJI@XHOCTh  BO3AyXa  IpHU
temneparype +18°C, ecnm ero Touka pocel paBHa +8°C.
[110THOCT HACHIIIEHHOTO mapa mpu Temmneparype +/8°C paBHa
15,4-107 ke/m’, a npu +87C — paBHa 8,3-/ 073 e/’

1. 7,1-107 ke/ni’.

2. 23,7107 ke/ai’.

3. 154-107 ke/ni’.

4. 83107 kao/n’.

YK-1

Vi

11

Kanunmsp, CMaunBaCMbIi JKUIKOCTBIO,
0003HaYECH HOMEPOM:

Fal e M
tzzz
W N =

1 m Ne3.

YK-1

Vi

12

B YETBIPEX OJWHAKOBBIX
Kaujuiipax HaxXOOUTCI BOoJa MpUu 1 2 3 4
temneparypax 5°C; 20°C; 40°C u )
60°C. B  kakoM  Kanwuispe =
Temneparypa Boabl paBHa 20°C? .

1. B nepsom.

2. Bo Bropom.

3. B Tpetbem.

4. B derBépTom.

T
T
¥, o
T B
i

YK-1

H1

13

JIns  Kakoro W3  MEPEYHCICHHBIX  Ta30B  OTHOIICHHE
TeroéMKkocTelt cp/cy=1,4?7

1. Jlnd renus.

2. Jlns HeoHa.

3. Jusa COa.

4. Jlns a3ora.

YK-1

H1

14

NneanbHblil ra3 nepexoauT U3
coctosuus I B cocrosuue 2. B 7
KaKoM mporiecce ras
coBepIraeT OoNBIIyIO padboTy?
Ecnu poniecc uaET B0IIb

1. Pabora onuHaKoBa.

2. Bnons BepxHeit ; !
KPHBO. 0 W h v

3. Bpons cpenneit
KpHUBOIL.

4. Bpons HIWKHEH
KpPHUBO.

YK-1

31
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W3mensiercs v Temreparypa rasa B P
npoiiecce mepexoja U3 COCTOsSHUS |

(7
B COCTOSTHHE 2 5 /(_\O 1

15 VK-1 H1
1. Tlonmxaercs.
2. lloBbrmaercs.
3. He usmensercs. 0
v
5.3.2.2. Bonpochl 17151 YCTHOTO ONPOCca
Komne-
Ne Conep:xanue TeHus HNIAK
1 Jlatb onpenenenue u 3anucarb Gopmyiy paanyc-BeKTopa, VK-1 31
JMHENHON CKOPOCTH MaTEPUAIBHON TOYKH.
) JaTp onpeneneHue U yka3aTh HalpaBJICHUE TAaHTCHIHATLHO, VK-1 V1
HOPMAaJIBHO U MIOJTHOTO YCKOPEHHUSI MaTepUaIbHON TOUKH.
3 3anucath (GOpMyIIbl, YKa3aTh HAIIPaBJIEHUE U JaTh VK-1 V1
ONpeJIeJICHUE YIIIOBOW CKOPOCTH U YTIIOBOIO YCKOPEHHS.
4 CdopmynupoBaTh MEXaHUUYECKHIT TPUHIIUIT OTHOCUTEILHOCTH VK-1 H1
[Nanmunes. ChopmynupoBaTh 3aKOHBI JUHAMUKH.
5 Yrto Ha3bIBAETCSI MOMEHTOM UMITYJIbCA, MOMEHTOM CHUJIbI? VK-1 H1
VYka3arh WX HaMpaBJICHUE OTHOCUTEILHO TOYKH (TI0JIIOCA).
6 BrIBecTH OCHOBHOE YpaBHEHHE JUHAMUKH BPAIIATEIbHOIO VK-1 V1
nBrKeHHs . V3moxuTh GU3NYecKuil CMbICTI MOMEHTA HHEPLIUH.
7 3anucaTh ypaBHEHHE MOMEHTOB YK-1 31
3 CdopmynupoBats Teopemy [ roiirenca - [llteiiHepa u mpuBecTH VK-1 H1
npuMep €€ MPUMEHEHHUSL.
9 Kaxkue 3aK0HBI COXpaHEHUs BBIMIOTHSIIOTCS MPU aOCOIIOTHO VK-1 31
YIPYIOM M HEyNnpyrom yaape?
10 3amucarb 3aKOHBI COXpAHEHUs IPH a0COTIOTHO YIIPYTOM H VK-1 31
HEYIPYroM yaape.
11 Kak ompenenuts W OT 4Yero 3aBUCUT PEXKUM JBUKEHUS VK-1 31
KUJKOCTHU
12 [lepeuncnuth U gaTh onpeaeneHue aBieHui neperoca. [louemy VK-1 31
OHM MOJYYHIIU TaKOE€ Ha3BaHHE?
13 3anucaTh ypaBHEHUE COCTOSHMS  UACAIBHOIO rasa | VK-1 31
chOopMyJIUPOBATH YCIOBUS €TI0 IPUMEHUMOCTH.
14 OOBsICHUTD, MTOUYEMY TEIJIOEMKOCTh Ta3a B Ipolecce MpHu VK-1 31
MOCTOSTHHOM JIaBJICHUU OO0JIbIlIe, YeM IPU MOCTOSHHOM 00BEME.
15 Onpenenuth 4YHCIO  CTENMEHEH CcBOOOIBI  OJHOATOMHOM, VK-1 31

JIBYyXaTOMHOW U MHOTOaTOMHOM MOJIEKYJIBI.
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5.3.2.3. 3agaum 1J1s1 NPOBEPKH YMEHMH M HABBIKOB

Komme-
Ne Conep:xxanue TeHus NAK
[Ipy kakOM pacTAruBarOlIeM HANPSKEHUH JIATYHHBIA CTEPKEHb
WCIIBITHIBAET TaKOE€ k€ yHJIMHEHHE, KaK M IpU HarpeBaHUM Ha
1 |50°C ? Moayns ympyroctu natynu pasen 11,2:10'° H/m? | VK-1 V1
TemmnepatypHblit K03 PULIHEHT TMHEHHOTO paCIIMPEHHS JTATyHH
pasen 0,000019 K.
OnuH MONB MOEaNBHOTO ra3a coepwua padbory 4=300 [k, noxy4us
2 | O=500 Ix termotel. OmpenenTh U3MEHEHHUE BHYTPCHHEH dHEpPTUU VK-1 Vi
rasa.
I"a3 pacmmpsiercs ot o0béMa V; 1o 06béma V> onuH pas
3 | H30TEpMHUECKH, BTOpOI — 300apHO, a B TPETHI — aAnabaTHO. VK-1 V1

[Tpu xakom mporiecce ra3 coBepiiaeT OOIBINYI0 padoTy U
noJry4yaet OoJIbIee KOJIMYECTBO TETUIOTHI?

Kakas yacTb BHyTpeHHEN SHEPIUM MOJIEKYJIbI KUCIOPOJa
4 | mpuxoaUTCS HA MOCTyNATeIbHOE U KaKas 4acTh Ha YK-1 H1
BpAIllaTeJIbHOE JIBUKEHUE?

Kak n3MeHUTCS eMKOCTh INTIOCKOTO KOHACHCaTopa €CJIu U3 HETO

5 YIAIUTh JUSJIEKTPUK C AUIIEKTPUUECKON TPOHUIAEMOCTHIO, VK-1 H1
paBHOI 27
Kak n3ameHuTCst MOyJib HAIPSKEHHOCTH 3IEKTPOCTATUUECKOTO

6 | moJIs, CO3TaHHOTO TOYCYHBIM 3aPS0OM, TIPU YBEITHUCHUU YK-1 Vi

PAcCTOSTHUS OT ATOTO 3apsijia 10 TOUYKH HabmoaeHust B NV pas?

Kak n3MeHuTcs 3Heprus 3J1eKTpUIECKOro MoJIs 3apsKEHHOTO
7 | IUIOCKOrO KOHAEHCATOPA, €CIIU PA3HOCTh ITOTCHIIUAIIOB MEKY YK-1 Vi
€ro IJIACTUHAMMU YBEJIMYUTCS B TpU pasza?

[Ipy KaKkOM COOTHOIIEHHWU BHYTPEHHEIO COMPOTUBIEHUS (7)
MCTOYHUKA IEKTPUYECKON SHEPTUU U CONIPOTUBIIEHUH HArPy3KH

8 N YK-1 H1
(Ry) UCTOYHUK OTIAET MAaKCUMAJIbHYIO MOIITHOCTh BO BHEIIHIOIO
AJIEKTPUYECKYIO LENb?
ConpoTHuBiieHHE HArPy3KU, COETUHEHHOE TTOCIET0BATEIBHO C

g | MCTOUHHMKOM MUTAHHS, B YCTHIPE Pa3a NPEBHIIIACT BHYTPEHHEE VK-1 H1

COMPOTHUBIICHNE UCTOYHHKA YJIEKTPUUECKOT0 ToKa. Onpenenure
KIIJI ncTounuka.

Kak n3mMeHuTCs cria B3auMOICUCTBUS ABYX MapaJlieIbHBIX
10 | MpOBOJHHUKOB C TOKOM, €CJIH CHJIa TOKA B OJJTHOM MPOBOJHUKE VYK-1 H1
YBEJIMUUTCS B 2 pa3a, a B APYrOM NPOBOJHUKE - B 5 pas?

VYpaBHEHHE JBUKEHUS MaTEPUATIbHOU TOYKU UMEET BUL:
11 | s=A+Bt+Ct3,tne A=2 m, B=1 m/c, C= 5 m/c’. Onpenenure VK-1 31
YCKOpEHHE TOYKH B MOMEHT BPEMEHH =3 C.

MatepuanbHast TOUKa Ha TPYKUHE MAcCOil M=3 KT COBEpIIacT
12 | rapMoHnyeckue konebanus mo 3akony: X = 3-sin(5-¢+ 7). YK-1 Vi
Onpenenure )ECTKOCTD MPYKUHBI.

MarepuanibHas Touka Maccoil m =10 k2 Ha IpyKUHE,

i k=250
13 KECTKOCTh KOTOpOI/I = ; COBeleaeT rapMOHI/IIleCKI/Ie yK_l H 1

kosiebanus. YeMy paBHa LUKIMYECKas 4acTOTa KoMeOaHHH @ .
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14

Huddepenunansuoe YPaBHEHHE rapMOHMYECKUX KosieOaHui

X
IIPYKUHHOTO MasiTHUKA +w’- = .3anumute Gopmyiy
x 0

2 0
4
pEIIeHNs ATOr0 ypaBHEHUS.

YK-1

31

15

YenoBek CTOUT Ha Kparo MiaTdOpMbl, BPAIIAIOIICHCS ¢ YTIOBOM
CKOpPOCTBhIO @;=5 pan/c. Macca mnathopmbl MPEeHEOPEIKUMO
MaJla 10 CPaBHEHHIO C Maccoi uesnoBeka. Yemy Oyaer paBHa
yIJIOBasi CKOPOCTh BpallleHUsl MIaTopMbl MOCiIe TOro, Kak
YeloBeK NepeHJET B TOUKY, pACIOJIOKEHHYIO TIOCEepelrHe
MEXY KpaeM M LEHTPOM I1aThopMbl?

YK-1

31

5.3.2.4.

5.3.2.5.

Ilepeuensb Tem pedepaToB, KOHTPOJIbHBIX, pacyeTHO-TpaguyecKux pador

He npenycmoTpenst

Bomnpocel 1J11 KOHTPOJIbHOM (pacuyeTHO-TPpaduyecKoii) padoThl

He npenycmorpena
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5.4. CucreMa onleHUBAHHSA TOCTHKEHUS KOMIIeTeHIIHHA

5.4.1. OueHka 10CTHKEHUSI KOMIIETEHIMH B X0/1e MPOMEKYTOYHOM aTTecTAlul

VK-1: CiocoGHOCTh OCYIIECTBISATH MOUCK, KPUTUYECKUN aHAIM3 U CHHTE3 MH(OpMaluHu,
MPUMEHSATh CUCTEMHBIN OAXO ISl PEILICHHSI TOCTABJIEHHBIX 3a/1a4

WNunukatops! noctuxenus komnerennun Y K-1

Howmepa Bompocos u 3anau

Kon

Conepxanue

BOIPOCHI K
9K3aMeHy

3a]auu K
3a4eTy

BOIIPOCHI K
3a4ery

BOIIPOCHI 10
KypCOBOMY
HPOEKTY
(pabore)

31

OOyuaromuiicst TOMKEH 3HATh
AJITOPUTMBI aHAJIM3a 337134, BBIACISIA UX
0a30BbIe COCTABIIIONINE - PUINUECKUE
OCHOBBI MEXaHUKH, MOJICKYJISIPHOM
(GU3UKU ¥ TEPMOAUHAMUKH,
9JIEKTPOMAarHeTH3Ma, ONTHKH, AaTOMHOMN
U SJepHON (PU3KKH, JISKAIMX B OCHOBE
TEXHOJIOTUYECKUX IPOLIECCOB B
300TEXHUN

4,8,9,
11-13,15

\!

OO0yJaromuiics 10HKEH YMETh
HAXOJHUTh U KPUTHIECKH
aHaJIM3UPOBaTh HH(OpMAITHIO,
HEO0XO0IMMYIO JUIS PEeUICHHUs
MOCTaBJICHHOW 3a/1a4yM - UCTOJIb30BaTh
dbusznyecKre 3aKOHBI JIsl OBJIAICHUS
OCHOBaMU TEOPHUH U MPAKTUKU
TEXHOJOTHYECKHX MPOIIECCOB B
300TEXHUU

2,3,5,6,8

2,5,10,14

H1

OOyyaromuiicst TOMKEH UMETh HaBBIKU
apryMeHTUPOBaHHO (OPMUPOBATH
COOCTBEHHBIE CYXKJICHUS U OLEHKU C
MCIIOJIb30BaHNEM CHUCTEMHOTO TOIX0/1a,
OTIBIT UCTIOIB30BAHUSI COBPEMEHHOMN
Hay4YHOH M3MEPUTEIBLHOM anmnaparyphl,
BBITIOJIHEHUSI IPOCTEHIITNX
9KCIIEPUMEHTAIBHBIX HUCCIeA0BaHUN
pa3TUYHBIX (PU3NUECKUX SBICHHM C
IpUMEHEHHEM HH(OPMallMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUHI

1,3,6,7
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5.4.2. OueHka 10CTHKEHUSI KOMIIETEeHIM B X0/1e TEKYIIero KOHTPOJIs

VK-1: CnocoGHOCTh OCYIIECTBIATH MOUCK, KPUTUUYECKUN aHAIM3 M CHUHTE3 MH(OpMaluHu,

MPUMCHATH CUCTEMHBIN nmoaxon il pCiCHUs MMOCTABJICHHBIX 3a1a4

WNunukatopsl noctuxeHus komnerennuun Y K-1

Howmepa Bompocos u 3amau

Kon

Conepxanne

BOTIPOCHI
TECTOB

BOTIPOCHI
YCTHOTO
orpoca

3aa4uu It
MIPOBEPKU
YMEHUI 1
HaBBIKOB

31

OO0yJaromuiics J0HKEH 3HATh aJITOPUTMBI
aHaJIM3a 3aJa4, BBIACIIAA UX 62130BBIG
COCTABJISIONINE - PU3HIECKUE OCHOBBI
MEXaHUKH, MOJICKYJIIPHON (PU3UKH U
TepMO,Z[I/IHaMI/IKI/I, 3H€KTpOMaFH€TH3Ma,
ONITUKH, AaTOMHOM H SIIEPHOMN (PU3HKH,
JICKAIIINX B OCHOBE TCXHOJOTHUYCCKUX
MIPOLIECCOB B 300TEXHUU

1,3,7,8,14

1,7,9,10-15

11, 14, 15

Vi

OOyyaromuiicst TOMKEH YMETh HAXOIUTh U
KPUTHYECKH aHaJIN3UPOBaTh HH(GOpMALIHUIO,
HEOOXOIUMYIO JIJISl PEIICHHsI IIOCTaBICHHOMN
3aJa4M - HCIIOJIb30BaTh (PU3NUEcKue
3aKOHBI JUISl OBJAJEHUS OCHOBAMU TEOPUU U
MPaKTUKU TEXHOJIOTUYECKHUX MTPOLIECCOB B
300TEXHHUH

2,6,10,11

2,3,6

1-3,6,7,12

H1

OO0y4aromuiics 10KEH UMETh HaBBIKH
apryMEHTUPOBAHHO ()OPMHUPOBATH
COOCTBEHHBIE CYXKJICHHS U OLICHKHU C
HCIOJIb30BAHUEM CHCTEMHOIO II0JIX0/1a,
ONBIT UCITOJIB30BaHUS COBPEMEHHOM
Hay4YHOU U3MEPUTEIILHOM allapaTyphl,
BBITTOJTHEHUS TTPOCTEHIIINX
AKCIIEPUMEHTAJIbHBIX UCCIIEIOBAaHUMN
pa3IUUHBIX (PU3NUYECKHUX SBICHUN C
pUMEHEHHEeM UHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN

4,5,9,12,
13,15

4,5,8

4,5, 8-10, 13
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6. YueOHO-MeTOAUYeCKOe M HHPOpMAITMOHHOE o0ecriedeHHne TN CIIMILTMHBI

6.1. Pexomenayemasi quteparypa

bubmmorpaduueckoe onucanue

Tun u3ganns

Bun yuebHolt
JUTEPATYPHI

I'pabosckmii P.W. Kypc dusuku: yaebHOE mocodue s
ctyaenToB BY30B, 00y4yarommxcst 10 €CTECTBEHHBIM U

TEXHUYECKUM HAIPaBJICHUSM U crienuaibHoCTsIM/P .
['pabosckwuit. - C-116.: JIans, 2012. - 607 C.

YyebHoe

OcHoOBHasA

Tpodpumona T.M. Kypc ¢uzuku/T.M. Tpopumosna. -
M.: akanemus, 2007. -559 C.

VYyebHoe

OcHoBHasA

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

YyebHoe

OcHoBHAasA

Jlemenko B. I'., Mnpnu I'.K. Menunuuckas u
ounonornueckas ¢usuka: [Ipakrukym. MuHCK:
00O "Hogoe 3nanne" Mocksa: OOO "HayuHo-
m3natensckuit nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=608780

VYyebHoe

JlomonauTenbHas

Mertoanyeckue yka3zaHusl Ui BbIITOJIHEHUS
71a00paTOPHBIX PabOT MO U3UKE AT 00YHAIOLTUXCS
Ha (paKkynbTEeTE BETEPUHAPHON MEIULIMHBI U
TEXHOJIOTUH KUBOTHOBOJCTBA 110 HANPABJICHUIO
36.03.02 - 3ootexnus. Y. 1 / Boponexckuit
rOCy/IapCTBEHHBIN arpapHblii YHUBEPCUTET ; [COCT.
. B. ITonoB] .— Boponex : Boponexckuii
roCy/IapCTBEHHBIN arpapHblii yHuBepcutet, 2017 .—
63c.:un.—
http://catalog.vsau.ru/elib/metod/m131334.pdf

Meroanueckoe

®dusnka u buodusuka [DnekTpoHHEBIN pecypc] :
METOJANYECKUE YKA3aHUS MO BBITOJIHEHHUIO
71a00paTOPHBIX PadOT ISl OOYJAFOIITNXCS HA
dakynbpTeTe BEeTEpUHAPHONW MEAUIIMHBI
TEXHOJIOTMH )KUBOTHOBOJICTBA OYHOM U 3a0YHOU
dbopMm oOyuenus. YacTs 2 / BopoHekckuit
rOCYIapCTBEHHBIN arpapHbIi YHUBEPCUTET ; [COCT.
H. B. IlonnoB] Boponex : Boponexckuit
rOCyIapCTBEHHBIN arpapHblil yHuBepcuret, 2020
http://catalog.vsau.ru/elib/metod/m153178.pdf

Meroanueckoe

BecTtHuk Boponexckoro rOCy1apCTBEHHOTO
arpapHOro YHUBEPCUTETA: TEOPETHUECKUN U HAYUHO-

MpaKkTUYeCKui xypHas / BopoHex. roc. arpap. yH-T
- Boponex: BI'AY, 1998-

[Tepuoanueckoe



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. Pecypcel cetu UHTepHeT

6.2.1. DeKTPOHHBbIEe OMOJIMOTEYHbIE CHCTEMbI

Ne Ha3zsanue Pa3smenienune
1 | Jlasb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | OPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnexrponHas 6ubnmorexka B[AY http://library.vsau.ru/

6.2.2. IIpodeccnonanbHble 0a3bl JAHHBIX H MH(POPMAIHOHHBIE CHCTEMbI

Ne HasBanue

Pazmernenne

1 |CnpaBounas npaBoBas cucteMa KoncynpranT [1mroc

http://ivo.garant.ru

ArpapHas poccuiickast HH(OpMaIMOHHAs CUCTEMA.

http://www.aris.ru/

HNudopmarmonHas cucrema 1o cenbCKOX03iCTBEHHBIM
HayKaM U TEXHOJIOTHSIM

http://agris.fao.org/

6.2.3. CaiiTbl 1 ”HGOPMALMOHHBIE MIOPTAJIBI

No Ha3zsanue Pa3smenienune
1 | BceI'OCTwrt http://vsegost.com/
2 | Poccuiickoe x03s1cTBO. CenbX03TEXHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bami nmyreBoauTens B MUpE TEXHUKU http://techserver.ru/
4 | Uadonopran o Gpusuke 1isl CTYJSHTOB 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. MaTepHaJIbHO-TEXHHYECKOE U MPOrPpaMMHOe o0ecriedeHne TUCUUIINHBI

7.1. llomemenus 1Jis1 BeleHUsi 00Pa30BaTeJILHOIO Npouecca u 000pya0BaHue

HanmeHnoBaHMe TOMEIICHUH [Tl TPOBEACHUS BCEX BUIOB
y4eOHOH 1esTeNbHOCTH, IPETyCMOTPEHHOMN YUeOHBIM
TUTAHOM, B TOM YHCJIC TIOMEIIEHUS TSI CAMOCTOSTEIBHOM
paboThI, C yKa3aHUEM MEePEUHs OCHOBHOTO 000pYI0BaHUS,
y4eOHO-HATJISITHBIX TTOCOOMH M UCIIOJIb3yEMOT0
MPOrPaMMHOTO 0OecreueHust

Anpec (MECTOTIOIOKEHHNE)
MTOMETIEHUH ISl IPOBEICHHUS
BCEX BHJIOB y4eOHOMU
NeSITeNbHOCTH,
MPEIyCMOTPEHHOMN YYeOHBIM
IUTaHOM (B cly4ae peau3aliu
00pa3zoBaTeNbHON MPOTPaMMBI B
ceTeBoii (hopMe JOMOIHUTEITHHO
YKa3bIBACTCS HAUMEHOBAHUE
OpraHu3aluy, ¢ KOTOpou
3aKJIIOYEH JOTOBOP)

YyeOHast ayTuTOpUs U1 TPOBEICHUS 3aHATUH JICKIIMOHHOTO
THUTIA: KOMIUIEKT y4eOHOW MeOenu, JeMOHCTPAITMOHHOE
o0opysoBaHue U Y4eOHO-HATIISTHBIE TOCOOUS,
KOMIIBIOTEPHAsI TEXHUKA C BO3MOXHOCTBIO MOAKIIOUEHUS K
cetu "MuTepHeT" M 0OECIIeYeHreM JJOCTYyTa B AJIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATEIBHYIO CPETy HCTIOIB3YEeMOe
nporpammHoe obecrieuenue: MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Anaexc
Bpayzep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

394087, BopoHexxckas 001acTh,
r. Boponex, yi. JJomoHocoOBa,
114a

VYyeOHast ayTuTOpUs Ui TPOBEICHUS 3aHATUH JIGKIIMOHHOTO
THIIa, CEMUHAPCKOTO (71a00paTOPHOTO) TUIIA, TEKYIIIETO
KOHTPOJISI U TIPOMEXKYTOYHOHN aTTeCTaIllui, HHIUBUIYaTHbHBIX
Y TPYIIIOBBIX KOHCYJIbTAIMA: KOMIUIEKT Y4eOHOU MeOenu,
JEMOHCTPAIIMOHHOE 000PYI0BaHNE U yUeOHO-HATIIS THBIE
nocoous

394087, BopoHexxckas 001acTh,
r. Boponex, yi. JJomoHocoOBa,

1146, a. 6

[Tomemmenue amnst XpaHeHUs ¥ MPOPUIAKTUIECKOTO
00cmy>KuBaHUs y4eOHOTO 000PYT0BaHMS: KOMILJICKT MeOeIH,
KOMIIBIOTEPHAS] TEXHUKA C BO3MOXKHOCTBIO MOAKITIOUYCHHUS K
cetu "MHaTepHET" M 00€cIeueHneM JOCTYIa B AJICKTPOHHYO
uH(OPMAIIMOHHO-00Pa30BaATEIBHYIO CPEY, UCIIOIh3yEeMOe
nporpammuoe obecriedenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIuaekc
Bbpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, me0enb 11t XpaHeHUs! 1 00CTYKUBAHUS
y4eOHOT0 000pYyI0BaHMS, IEMOHCTPAITMOHHOE
00opyioBaHNE U y4eOHO-HATIISTHBIC TTOCOOUS:
BUPTYaJIbHBIA TPAKTHKYM

394087, BopoHnexckas 00J1acTh,
r. Boponex, yia. Muuypuna, 1,
a. 245

[Tomernenue asi caMOCTOSTEILHON paOOThI: KOMITJICKT
y4eOHOI MeOenH, TEMOHCTPAIIMOHHOE 000pyI0BaHUE U
y4eOHO-HaTJISTHbIC TTOCOOMS, KOMITBIOTEpHAs TEXHUKA C
BO3MOKHOCTBIO TOAKIIIOUEHUS K ceTH "MHTepHer" n
obecrnieueHrneM JO0CTyIa B AIEKTPOHHYIO HH)OPMAIIHOHHO-
00pa3zoBaTeNbHYIO Cpey, UCIOIb3YEMOE POrPaMMHOE
obecnieyenne MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, SAlunekc bpayzep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice

394087, BopoHexckas 00J1acTh,
r. Boponex, yi. JJomoHocoBa,
1146, a. 18 (c 16 gacos o 19
Y4acoB)
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7.2. llporpammHoe o0ecrnieyeHue

7.2.1. IlporpammHoe o0ecnieyeHre 0011ero Ha3HAYEH U

Ne Ha3zsanue Pa3smenienue
1 |Onepanuronnsie cuctembl MS Windows / Linux K B HOII;I%JX’{{,OH cetn
) [TakeTs! oducHbIx npunoxenuit Office MS Windows / [1K B mokanbHOM ceTH
OpenOffice BI'AY
3 [Tporpammer mist mpocmoTpa daitnoB Adobe Reader / [1K B mokanpHOM ceTH
DjVu Reader BT'AY
4 bpayszepw Annexc bpaysep / Mozilla Firefox / [1K B mokanpHOM ceTH
Internet Explorer BI'AY
5 | AatuBupycHas nporpamma DrWeb ES MK HOII;I%JX’{{,OH cetH
6 |IIporpamma-apxuBatop 7-Zip MK nog?zgon cetH
7 |Mynstumenua npourpsiBarens MediaPlayer Classic 1K 5 HO];(?X’;OH et
8 |IlnmaTdopma onnaiiH-o0y4yenus eLearning server TK B noKkansHoM cern
BI'AY
9 |Cucrema xomnbrorepHoro tectupoBanust AST Test MK nog?zgon et

7.2.2. Cnennaau3npoBaHHOe NPOrPaMMHOe obecriedeHne

Ne Hassanue Pa3sMmemenue

1 |[Taker crarucTudeckoir 00pabOTKM HaHHBIX Statistica [IK ayn.122a (K1)

8. MexxaucuunjinHapHbie CBA3M

Juctmmuiiaa, ¢ kotopoit Heodoxomumo | Kadenpa, Ha KOTopo#t pernoaaeTcst IToanuck 3aBeayroIETO
COTJIacCOBaHUE TUCTIUTIITIHA kadeapoi
Xumus Xumuun _

g AP i —

A .B.Illanomnauk
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Ipnaoxkenne

JIneT nepuoanvecKUX NpoBepoK paboveil mporpaMMaI

H l‘IH{l)OpM allH{l 0 BHeCeHHBIX H3MeHECHHAX

JoJIDKHOCTHOE JHITO,
[IPOBOMBIIIEE [IPOBEPKY: ITorpeGHOCT

®UN.O., 10mKHOCTE, Lok B KOPPEKTHPOBKE

MIOAIHCH

Ilepeuenn
IIYHKTOB, CTP.,
Pa3zaenos,
Tped yIonHx
H3MEHEHHI
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