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1. O0masi xapaKkTepucTUKa JUCHUIIIMHBI

1.1. Heab nucuMnjJIMHbI
Heap u3ydeHus QUCHUILIMHBL (HU3MKAa COCTOUT B (DOPMHPOBAHMM 3HAHWM, YMEHHH U
HaBBIKOB B IPEJCTABICHUH (DU3NYECKON TEOpUH Kak 00001eHns HaOIr0AeHuH, TPaKTHIECKOTO
OIIBITA M SKCIIEPUMEHTA; CIIOCOOHOCTH peIiaTh THIIOBBIC 3a/1au MPO(ECCHOHANBHON AEATEIBHO-
CTH Ha OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB MaTEMaTHYECKUX, €CTECTBEHHOHAYYHBIX M O0IEnpo-
(eccHOHABHBIX AUCHHUIUIMH C MPUMEHEHHEM HH(POPMAIOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIO-
Ui

1.2. 3agauyn TUCHUTINHBI

—  (opmupoBaHue 3HAHWH TJIABHBIX (U3MYECKUX 3aKOHOB MEXAHHMKH, MOJICKYJSIPHOMN
(GU3UKA U TEPMOAMHAMUKH, JIEKTPOMArHeTHU3Ma, ONTUKH, aTOMHON W SJIEPHOM (PU3MKH, JIeKa-
[IMX B OCHOBE TEXHOJOTHMYECKHUX IPOILIECCOB COXPAHCHUS M MEPepabOTKU CEIbCKOXO03HCTBEH-
HOTO CBIPbSI;

—  ¢dopMUPOBAHHE YMEHUS HCIIOJIB30BAaTh (PU3MUECKUE 3aKOHBI JIJIsl OBJIAJICHUSI OCHOBA-
MU TE€OPUHU U MPAKTUKU TEXHOJOTUUECKHUX MPOILIECCOB NMEPEPAbOTKH U XPAHECHHS CEIbCKOXO035ii-
CTBEHHOM MPOIYKIIHH;

— (opmupoBaHuEe HABBIKOB MO HCIIOJIH30BAHUIO COBPEMEHHON HAyYHON HM3MEPHUTENIb-
HOM anmaparypbl, BBIMOJHEHUIO MPOCTEUININX IKCIEPUMEHTAIBHBIX HCCIICIOBAHUM Pa3IMYHBIX
buznyecKuX SIBICHUN C MpUMEHEHNEM HH(DOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA.

1.3. IlpeameT QM CHUTIINHBI

[IpenqmeTom TUCHMITIIHHBI (PU3HKA SBISIOTCS:

—  OCHOBHBIE€ IIPUHLUIBI U 3aKOHBI (PU3UKU U OMODU3UKHU, X MAaTEeMaTHYECKOE BbIpa-
KEHUE;

— OCHOBHBIC (DM3MUECKHUE SIBJICHHS, METOJbI MX HAOIIOACHUS U SKCIIEPHUMEHTAIHLHOTO
MCCIICIOBAaHMSI, METO/IbI TOUHOTO M3MEPEHHS (PH3HMUECKUX BEITUYNH, METOJBI 00paOOTKU Pe3yilb-
TaTOB HKCIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMHU (PU3NYECKUMU IPUOOpaMU;

— (GopMUPOBAaHHE HABBIKOB SKCIIEPUMEHTAIBHOM pabOThl, MPaBUIBHOTO BBIPAKEHUS
¢buznueckux uaei, GopMyJIUpOBKM U pelIeHUs pU3NYECKUX 3a]ad, OLEHKH Mopsaka (usnde-
CKUX BEJHMYUH;

— TpEeICTaBJIEHHE O IPaHULIAX IPUMEHUMOCTU (GUBNYECKUX SBICHUN U TUIIOTES;

— pa3BUTHE y CTYACHTOB JHOO03HATENLHOCTH U MHTEpEca K U3YUYEHUIO (PU3UKH, TOHU-
MaHHe PUI0CO(CKUX MPodsIeM PU3UKH.

1.4. MecTo AucCHUIJIMHBI B 00pa30BaTe/IbHOI NporpaMmme
Huctunnuaa b1.0.15 ®usuka gaet maHopaMmy HauOoJiee YHUBEPCAIBbHBIX METOJOB, 3a-
KOHOB U MOJIETIEH, JEMOHCTPUPYET creln(UKy pallMOHATFHOTO METOIa TTO3HAHMS OKpPYKarollle-
0 MUPa, CIIOCOOCTBYET (HOPMHUPOBAHHIO Y CTY/IEHTOB COBPEMEHHOT'O €CTECTBEHHOHAYYHOTO MU-
POBO33pEHHUsI, CIIOCOOCTBYET NalbHEWIIEMY Pa3BUTHUIO JTUYHOCTH M BXOJIUT B 00S3aTENbHYIO
4yacTh y4eOHOrO IJIaHa.

1.5. B3aumocBs3b ¢ APYrMMH AUCHUIIIMHAMHA
Jucuumuaa b1.0.15 ®usuka cBsizaHa co ClEAYIOUMMH TUCIUILTMHAMU y4eOHO-
o IJIaHa:
— Bb1.0.13. Maremaruka,;
— b1.0.14 Xumus.



2. Ilnanupyembie pe3yabTaThl 00y4eHHs 110 JUCHHUILIMHE

Komnerenmus WuaukaTop AOCTHXKEHNS KOMIETEHIIMH
Kon Coneprxanue Kon Coneprxanue
OOyuaromuiics JOHKEH 3HaTh (PU3NUECKHE OCHOBBI
MEXaHUKH, MOJIEKYJISIPHON (DH3UKHU U TEPMOTUHAMHU-
35 | K, ONEKTPOMArHETH3Ma, ONITHKHY, aTOMHOM U s7ep-
HOW (PU3UKH, JISKAIIUX B OCHOBE TEXHOJIOTMYECKUX
CrocobHOCTh  TIpHU- MIPOLIECCOB COXPAHEHUS U MepepadOTKH CeTbCKOXO0-
MEHSITh  €CTECTBEH- 3SICTBEHHOT'O CHIPbS
HOHAy4YHBIE U 3KO- OOyuaromuiics J0JDKEH YMETh UCIOJIb30BaTh (hU3H-
OIK-] | HOMUUYCCKHE 3HAHHS | y o | HECKHE 3aKOHBI JUIA OBIAJCHHS OCHOBAMH TEOPUH 1
IpU  PEIIeHUH TIPO- MPAKTUKU TEXHOJIOTUYECKUX IPOLIECCOB MepepadoT-
deccroHaIbHBIX 3a- KU ¥ XpaHEHHsI CeIbCKOX03HCTBEHHOMN MPOIYKINT
a4 B 00JacTH TOBa- OOyuaromuiicss JOKEH WMETh HABBIKM M OTBIT HC-
poBelieHus MOJIb30BAHHSA COBPEMEHHON HAy4YyHOW H3MEPUTENb-
s HOHM anmnaparypsl, BBIIOJHEHHs NMPOCTEHIINX JKCIIE-

PUMEHTAIBHBIX HCCIICAOBAHUHA pPa3IUYHBIX (hrznde-
CKUX SIBJIGHMH C NpUMEHEHHUEeM HH(OPMaIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUN




3. O0béM IMCHUILTUHBI M BUJBI pa00T

3.1. Ounas popma 00y4yeHus

C
IMoka3aresnu eMle P Bceero

Oo61miast TpyI0EMKOCTb, 3.€./4 3/108 3/108
OO0mas KoHTaKTHas padora, 4 46,15 46,15
OO6mmas camocrosiTenbHas padora, 9 61,85 61,85
KOHTaK"EHaH paboTa Mpu NpOBEACHUH YICOHBIX 46,00 46,00
3aHATUH, B T.4. (1)

Jlexun 16 16,00

JabopaTOpPHBIE-BCETO 30 30,00
CaMOCl:'OSITeJ'IBHaH paboTa npu MPOBEJACHUN YICOHBIX 53,00 53,00
3aHATHIA, 4
KonTakTHas paboTa npu MPOBEICHUU MPOMEKYTOU-

y 0,15 0,15
HOM aTTecTaluu 00y4aronuxcs, B T.4. (1)

3ager 0,15 0,15
CamocrosTenbHas padoTa Mpu MPOMEKYTOTHOM 8,85 8.85
aTTecTaluu, B T.4. (4)

MMOJITOTOBKA K 3a4eTy 8,85 8,85
dopma IpOMEKyTOUHOU aTTeCTAIIU 3a4eT 3a4eT




3.2. OuHo-3204Has popMa 00yUYeHUs!

IToka3zaTenn CeMle 1p Bcero

Oo61m1ast TpPyI0EMKOCTS, 3.€./4 3/108 3/108
OO01mast KoHTaKTHas padora, 4 42,15 42,15
OO6m1as camocTosiTepHas padboTa, u 65,85 65,85
KOHTaK:[HaH paboTta pu MPOBEACHUM YUeOHBIX 42,00 42,00
3aHATUH, B T.4. (1)

Jlexun 14 14,00

JabopaTOpPHBIE-BCETO 28 28,00
CaMOCTOSITeJIBHajI pabota TpH TMPOBEICHUHU 57,00 57.00
y4eOHBIX 3aHATHH, 9
KonTaktHas paborta mpu MpOBEACHHH MPOME-
KYTOYHOM aTTeCTalud OO0ydJarIlIuxcs, B T.d. 0,15 0,15
(1)

3auer 0,15 0,15
CaUMOCTOHTeJ'ILHa}I paboTa mpu TPOMEKYTOU- 8,85 8,85
HOM arTecTalui, B T.4. (4)

MMOJITOTOBKA K 3a4eTy 8,85 8,85
@opMa MPOMEKYTOUHON aTTECTALUN 3a4eT 3a4eT




4. Coagep:xanue TUCHUIINHBI
4.1. Conep:xaHue TUCHMILIMHBI B pa3pe3e pa3/iesioB U MOAPAa3aesI0B

Pa3nes 1. ®u3nyeckue 0CHOBbI MEXaHUKH U OMOMEXaHUKH

IMoapaznen 1.1. ®usnyeckne 0CHOBbI MEXaHUKH.

Kunemaruka 1 AMHaMMKa IOCTYIIATEIBHOIO U BPALATEIBHOTO IBUKEHUSI MAaTEpUAIbHOM
TOYKHU U TBEPAOrO Tena. 3akoHbl HeroToHa. MoMeHT cuinbl. MomMeHT umnyibca. MOMEHT uHep-
uu. YpaBHeHre MOMeHTOB. OCHOBHOE ypaBHEHHE TMHAMHKH BpaIlaTebHOTO ABMKeHMs. Pabo-
Ta, MOIIIHOCTh, YHEPTUS MexaHnueckre CBoMCTBa TBEPAbIX Tell. Bunbl nepopmaruu. 3akon I'y-
ka. [Ipenen nmpounoctu. Jledopmanus capura, KpydeHus U u3ruda. MexaHnueckue CBOHCTBa
ounonornueckux Tkaned. KoctHas Tkanb. MexaHnueckue CBOMCTBA KOKHU, MBIIIL], TKAHEH KpoBe-
HOCHBIX COCY/IOB.

Moapaznen 1.2. MexaHuka KMJAKOCTH U TeMOJUHAMHUKA.

I'mppocraTudeckoe 1aBiIeHHE U €ro cBOKCTBA. [ MapoauHaMuKa U1eaabHON )KUIKOCTH.
®opmyna HetoTona. CranimoHapHoe TeueHue. PexuMbl IBUKEHUS KUJKOCTU. Y paBHEHUE He-
pa3pbIBHOCTH. Y paBHeHue bepHyiu u cinenctsus u3 Hero. CtaTu4eckoe U IMHaAMUYECKOE J1aB-
JICHHE B TIOTOKE U METOJIbI MX M3Mepenus. [ unpoannamuka Bsa3koit sxuakocta. KoadduunenTst
BSI3KOCTU. 3aKOHBI FeMOAMHAMUKHU. 3aKOH CTOKCa B TEXHOJIOTMHM MOJIOYHBIX IIPOIYKTOB U MPHU
UCCIIeI0OBaHUM KpoBU. [IpuMeHeHne 3aKkoHOB AP0 IMHAMUKH B CEIbCKOM X03siiicTBe. Pusnue-
CKHME OCHOBBI THJIPOJINHAMUKU. MeXaHHKa CepIeuHO-COCYAUCTON cucTeMbl. PU3HUECKUE CBOM-
CTBa KPOBH.

Hoapasnen 1.3. Konebanust u BoJIHbI. BHoakycTHKa.

Mexannueckue konebanus. JIuneitHblli rapMOHUYECKUH ocuniuIATOp. PU3ndeckuii ma-
atHuK. CBOOOIHBIE U 3aTyxarolue koilebanus. Boeinyxkaennbie konebanus. Pezonanc. Pezonanc
B Onostornveckux npoieccax. Crnoxxenne konedanuii. KonedaTenpHble Mpoiecchl B OMOI0THY e-
cKkux o0bekTax. BonHbl B ynpyrux cpenax. @uznyeckue ocHOBBI akycTHKU. [Ipuposa 3Byka. Hc-
TOYHUKHM 3BYyKa. XapaKTEepUCTUKU 3BYyKa. buonoruueckas akyctuka. Bocnpusitue 3Byka. 3akoH
Béb6epa - dexnepa. MHdpa3Byk U ynbTpa3ByK. YIbTpa3ByKoBas OMoakycTHKa. BonHOBBIE Ipo-
LIECCBHI B )KMBBIX OPraHU3MaXx.

Pa3nes 2. MosekyasipHas pu3MKa M1 TEPMOIUHAMHUKA

IMoapa3znen 2.1. OCHOBBI KJIACCUYECKON MOJIEKYJIIPHO-KUHETUYECKOM TEOpHUH.

OcHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON Teopuu rasa. Pacnipenenenue sHep-
TUH 110 CTETEHSIM CBOOOIbl. BHYyTpeHHss sHeprus uaeaibHoOro rasa. Pacnpenenenue MoiaeKkys mo
ckopocTsaM. Pacnipenenenue boneniMana. buosnepretuka. SIBneHus nepesoca B OpraHusMe.
TemnonpoBoaHocTs. 3akoH Pypee. Tennootaaua. KonsekTuBHbIM TermoooMen. Tennonepena-
ya. [luddysus. 3akon duka. SIBneHus nepeHoca B OMOJOTHUECKUX cucteMax. dusnueckue oc-
HOBBI TEPMOPETYJISALUMU opranu3ma. [loBepxHOCTHBIH cioif B xkuakocTsx. Koaddunuenr no-
BEpXHOCTHOTO HaTshkeHust. @opmyna Jlannaca. Kanuwmnsapueie sisinenus. @opmyna bopenn —
Kropena. KanwinspHble siBIeHNUS U OMOJIOTMYECKHE MTPOLIECCHI.

Hoapasnen 2.2. OCHOBBI TEPMOJIMHAMUKH OHOJOTHYECKHUX MPOLECCOB.

TepmonnHamuyeckue nmapameTpsl U npoueccel. Temnora u padora. IlepBoe Havano tep-
MoanHaMukd. M3onponeccsl. [IpumeHenne nepBoro Hayajga TEPMOJUHAMUKHY Ul aHAJIA3A U30-
nporeccoB. TermmoéMKOCTh HIeaIbHOTO ra3a. Y paBHeHne Maiiepa. BBeeHue B KIIaCCHUECKYIO U
KBAaHTOBYIO Teoputo TeroéMkocTH. [lomutponusie mponeccel. Ypasuenue [lyaccona. Obparu-
Mble U HeoOpaTuMble npoueccel. Bropoe Havyano tepmoanHaMuku. [IpuHIun nelcTBus Terio-
Boil MammHbl. [{ukn KapHo u Teopema Kapno. DHTponus. JKuBoil opraHnsM Kak OTKpbITas TEP-
MoJMHaMuyeckas cucrema. IlepBoe Hauano TepmoanHamMuku B Ouonoruu. IlpeBparienue sHep-
MM B OMOJIOTHYECKUX CHUCTEMaxX M SHEPreTHYecKuil OanaHc KMBOTO OpraHu3Ma. Terionpoayk-
1usl. 3aBUCUMOCTh CKOPOCTH TEIUIOOTIaYM M YacTOTHI JIbIXaHUSI OT MacChl )KUBOTHOTO. AKKyMY-
nupoBaHue sHepruu B mojekynax AT®. [lepenoc Tema B )kMBBIX OpraHu3max. Bropoe Haudaso



tepmonuHamMuKH B 6uonoruu. KII/| mprmsl. CKOpocTh H3MEHEHUS! SHTPOIHMU M CTallMOHAPHOE
cocrosinne. opmymna I[puroxuna.
Pasjen 3. DieKTpu4ecTBO U MATHETU3M

MMoapa3znen 3.1. JjekTpocTaTuka.

DJNEeKTpUYEcKoe MOoJIE U €ro XapakTepucTuku. Pabora mo mepemenieHnio 3apsjaa B K-
TpocTaTuueckoM rmosie. [loTeHIManbHbI XapakTep 3JeKTpocTaThdeckoro noss. Ilorennuai.
[TpOoBOAHMKH B 3JIEKTPOCTATHUECKOM I10JIE. DJIEKTPOCTATUUECKAs 3aIMUTa. 3a3€MIIEHUE IIEKTPO-
YCTaHOBOK. JIMAJIEKTpUKH B aileKTpudeckoM nose. [lonspusanys qusiieKTpukoB. Jusnekrpude-
CKasl MMPOHULIAEMOCTb. JIM3JIEKTpUUECKUEe CBONMCTBA TKaHEH opraHusma. JeKTpoéMKocTh. KoH-
JIeHCAaTOPBbl. DIIEKTPOEMKOCTh KIETOUHBIX MEMOpaH. DHEPrus 3JeKTPUYECKOro MOJIs.

IHoapa3znen 3.2. IlocTOSIHHBIN 31eKTPUYECKHUIH TOK.

3akon Oma B mHTETpaibHOM U B nuddepeHnuanpHoir Gopme. TermoBoe AeHCTBUE DIICK-
TPUYECKOIO TOKA. J[eHCTBUE IMOCTOSHHOIO 3JIEKTPUYECKOTO IO HA OPraHMu3M HKUBOTHBIX.
MeMOpanHbIii ToTeHIMANI. YpaBHeHue HepHcra. Mexanu3m o0pa3oBaHUs OHMONOTECHIIHMAJIOB.
dusnyuecKkue OCHOBBI AeKTpokapauorpaduu. [IpoxoxaeHne 3MeKTPUYECKOro TOKa Yepe3 KH-
BBIC TKaHM.

IMoapa3znen 3.3. MaruutHoe noJe.

MarautHoe B3auMOJEHCTBUE MPOBOJHUKOB C TOKOM. MaruutHoe nosie. 3akoH Amnepa.
3akoH buo — CaBapa — Jlamnaca. I'eoMarHuTHOE 1MOJi€ M €ro BIMSHHE HAa KUBbIE OPIaHU3MBI.
OnexrpoMarauTHas uHAyKuus. Camounaykuusa. ManyktuBHOCTS. JlelicTBHE IEPEMEHHOTO Mar-
HUTHOTO I0JI Ha OpPraHU3M MJIEKOIIUTAOUIETr0. DHEPIsi MATHUTHOTO IOJIsA. DJIEKTPUUECKHUM TOK
B r'a3ax U B XKMJIKOCTAX. 3aKOH JIEKTPOJINA3A.

Pa3nea 4. OnTuka u kBanToBasi puznka. JjieMeHTHI GOoTOOHOIOTHH

IMoapaznen 4.1. 'eomerpuyeckasi onTuka. BoiHoBasi onTuka.

[Ipupona ceera. CBeToBOAbl U MX NpuMeHeHue. OcHOBBI oToMerpun. PoromeTpuye-
CKUE BEJIMYUHBI U €IUHULBI UX U3MepeHus. [Ipumenenue ¢poromerpun B )KMBOTHOBOCTBE. M H-
TepdepeHnus cBera, cnocoObl e€ HabmoaeHus U npuMeHeHue. udpakuus ceera. Audpaku-
oHHas pewmérka. [lonapuzanus ceera. [loaspu30BaHHbIN U €CTECTBEHHBIN CBET. 3aKoHBI Mantoca
u bproctepa. Bpaienue miockocTu mojisipU3aldy ONTHYECKH aKTHBHBIMU BemiecTBaMu. Jluc-
nepcus cseta. CriekTpel U ux Tunel. CnexkTpalbHbli aHanu3. B3aumozeiicTBue ceera c Belle-
ctBoM. [lornomenue ceera. 3akonsl byrepa u bepa. buonoruueckoe 3HaueHNE COTHEYHOTO CBe-
ta. [IpuMeHeHue ynpTpaduoaeToBOro CBeTa i CaHallMU BO3IYLITHOM CpE/Ibl.

Ioapasnen 4.2. TensioBoe uznyyenue. KBaHTOBbIN MeXaHU3M M3JIyYeHHs CBeTAa.

Tennooe n3nyuyenue. 3akon Kupxroda. 3akon Credana — bonpiimana. 3akoH cMeleHus
Buna. TennoBoe usnydeHue Tena KUBOTHBIX. KBaHTOBBIN MeXaHM3M M3inydeHus ceera. Popmy-
na Ilnanka. ®otordpdext. KpaHTOBBI MexaHHM3M moriomeHus ceera. KopmyckymspHo-
BOJIHOBOM nyanusM. [ToHsTre o poToxumMuueckux U GoTodrnosornueckux peakuusax. buodusuka
3pUTENBHOIO BOCTIPUSTHS.

Pa3snen 5. AtomHas u saepHast pusuka

IHoapasnen S.1. Ilnanerapuast moaennb aroma. Teopust bopa.

CrtpoeHue 37eKTPOHHBIX 000104eK aroMa. KBaHTOBBINM MEXaHU3M 3JIEKTPOHHBIX MEPEXo-
noB. OOBsICHEHHE CHEKTPalIbHBIX 3aKOHOMEpHOCTeH. JItoMuHecHeHIMs U e€ MpUMEeHEHue B Be-
TepuHapuu. BomHoBBIE cBOMCTBA 311eKTpoHOB. BoHOBast pyHKIMS.

IMoppasznen 5.2. OnTuyeckue KBAHTOBbIC TeHEPATOPbl. Buabl pagHoaKTHBHOIO M3-
JIy4eHHs M ero NpOHUKAaKIas cnocoOHocTb. CTpoeHne aTOMHOIO siApa.

OnTuueckne KBaHTOBBIE FeHepaTopsl. [IpuMeHenne nazepoB. PEHTTeHOBCKOE U3ITyUEeHHE.
[TornouieHre peHTreHOBCKOIO U3JIy4€HHUs BEIECTBOM. BUIbI palu0aKTUBHOTO U3IYYEHUS U €T0
NPOHMKAIOIAsl CIIOCOOHOCTh. METO/bl pEerucTpall pajnoaKTUBHOrO u3nydeHus. CTpoeHue
aTOMHOTO sifipa. Snepusie cuibl. M3oTonsl 1 n306apsel. [lpruMeHnenne paaroakTHUBHBIX U30TOMOB
B BETEPUHAPHONW MeAUIMHE. YyBCTBUTEIBHOCTD KUBBIX OPraHU3MOB K 3JIEKTPOMAarHUTHBIM I10-
JSIM Pa3aIuIHON 4acTOThI. JIeTambHbIE HO3BI.



4.2. PacnipesiesieHe KOHTAKTHOM M CAMOCTOATEIbHOM padoThl NPU MOATOTOBKE

K 3aHATHUAM 110 ImoapasaejaamM

4.2.1. Ounas popma o0yueHust

KonraktHas
Pazniesnbl, noapasienbl TUCHUILTMHBI pabota CP
ekt | JI3
Pazpnen 1
4 12 5
Pdu3nyecKkue 0CHOBbI MEXaHUKHU M OMOMEXaHHUKH
[Toapaznen 1.1. duznueckrue OCHOBBI MEXaHUKU 1 6 2
[Toapaznen 1.2. MexaHuKa )UJIKOCTH U T€MOIMHAMUKA 1 4 2
[Moapaznen 1.3. Konebanus u Bonubl. buoakyctuka 2 2 1
Paznen 2 5 4 10
MoJekyasipHas GU3MKa H TEPMOTUHAMUKA
[Tonpaznen 2.1. OCHOBBI KJIaCCHYECKONW MOJIEKYIISIPHO- 1 2 5
KMHETUYECKOU Teopuun
[Tonpaznen 2.2. OCHOBBI TEPMOIUHAMUKY OMOJOTHYECKHUX MpOolec- 1 2 5
COB
Pa3nen 3 6 8 5
DJIEeKTPUYECTBO U MArHETU3M
[Toapazmen 3.1. DnekrpocTaTuka 2 2 2
[Toapazaen 3.2. IToCcTOAHHBIN AMEKTPUICCKUN TOK 2 2 2
[Toapaznen 3.3. MarauTHoe 1ose 2 2 1
Pa3nen 4
2 4 10
OnTuka 1 KBaHTOBasA Gu3nka. JjieMeHThbI GoTOOMO0IOTHH
[Toapaznen 4.1. 'eomerpudeckas ontuka. BomnoBas ontuka 1 2 5
[Tonpaznen 4.2. Tennosoe uznydeHue. KBaHTOBBINM MEXaHU3M U3- 1 5 5
Jy4EHUSI CBETA
Pasznea S
A 2 4 | 23
AToMHas u sipepHast Gusnka
[Tonpaznen 5.1. Ilnanerapuas monens aroma. Teopus bopa 1 2 10
[Moapaznen 5.2. OnTHYeCKUe KBAaHTOBBIE TeHEpaTOPhl. Buibl pa-
JTUOAKTUBHOTO M3ITyYEHUS M €0 MPOHUKAIOIIAS CTIOCOOHOCTb. 1 2 13
CtpoeHune aTOMHOrO sapa
Bcero 16 30 53




4.2.2. OuHo-3a04Has ¢opma o0yueHus

KonraktHas
Paznensl, mogpazaesnsl JuCIUTUTMHbBI pabora CP
nekuu | JI3
Paszngen 1
4 10 5
Du3nyecKre OCHOBbI MEXaHUKHU M OMOMEXaHUKH
[Toapaznen 1.1. duznyueckrue OCHOBBI MEXaHUKU 2 4 2
[Toapaznen 1.2. MexaHuKka )UJIKOCTH U TeMOJIUHAMHUKA 1 4 2
[Moapaznen 1.3. Konebanus u Bonubl. buoakyctuka 1 2 1
Pasznen 2 2 4 10
MouJiekyJsipHasi pu3uKa 4 TEPMOJTMHAMHUKA
[Tonpaznen 2.1. OCHOBBI KJIACCUYECKOW MOJIEKYJISIPHO- 1 5 5
KMHETUYECKOU TEOpPUU
[Tonpaznen 2.2. OCHOBBI TEPMOJUHAMUKN OMOJIOTHYECKHUX TPO- 1 5 5
I[ECCOB
Pa3nen 3
A 4 6 | 10
DJIEeKTPHYECTBO U MATHETU3M
[Toapazaen 3.1. DnekTpocTaTuka 2 2 2
[Toapazaen 3.2. [ToCTOSHHBIN INCKTPUISCKUN TOK 1 2 4
[Toapaznen 3.3. MarauTHoe 1ose 1 2 4
Pa3zpen 4
OnTuka u kKBaHTOBasA Gu3nka. JjieMeHThbI GOoTOOMO0I0THHI 10
[Tonpaznen 4.1. 'eomerpuueckast onTuka. BonHoBas ontuka 2 5
[Toapaznen 4.2. TeroBoe uznydenre. KBaHTOBBIN MEXaHU3M U3- 1 5 5
Jy4eHHs CBETa
Pazgen 5
ATOMHAs ¥ siiepHas Gpu3nKa 22
[Tonpaznen 5.1. IlnanerapHas monens aroma. Teopus bopa 2 10
[Toapaznen 5.2. OnTuyeckue KBaHTOBbIE reHepaTopbl. Bussl pa-
JTUOAKTUBHOTO M3ITyYEHUS M €0 MPOHUKAIOIIAS CITIOCOOHOCTb. 1 2 12
CTpoeHue aTOMHOTO siipa
Bcero 14 28 57




4.3. IlepeyeHb TeM H YUeOHO-METOAMYECKOT0 00ecrevyeHusl 1JIsl CAMOCTOATEIbLHO padoThI

00y4aronuxcs
VYueOHO-MeTOuUeCcKOe 00ecreueHue O0BéM, u
. dbopma o0y-
Ne Tema camocCTOSTENBHOM No R —
n/n pabotbi W cTOYHMK ctpa- | . | Ouno-
HUI] 3204-
Has
Hasi
1 DuU3NYECKUE OCHOBBI 9-28 5
MEXaHUKHU
MexaHuKa )XUIKOCTU U
2 A 4751 | 5
reMoJJMHaMHUKa
Konebanus u BOJTHBL.
3 34-43 5
buoakycrtuka
. OCHOBBI KJIaCCUYECKOM Kype uamKcH: yueGHOe o755 : .
MOJICKYIAPHO- nocodue s CTYAEHTOB )
KHHCTHHICCKON TCOPUH BBICIIMX Y4Y€OHBIX 3aBEJICHUU,
5 OCHOBBI TEPMOJIMHAMUKH 00yJaroIIUXCs M0 TEXHUISCKUM 60-70 5
OMOJIOTMYECKHX HAIPaBICHUSM TOATOTOBKH U
6 [TocTostHHBIH cnemmanenoctssm  / [A. H. | 107- 5
JIEKTPUUYECKUN TOK JlaproHoB u ap.] ; 120
i 141-
7 MarunuTHOe noje Boponexckuid . . ) 5)
rocyJapcTBeHHBI  arpapubii | 160
['eomeTpuueckas onTuka. HUBEpCUTET .— BopoHex: 163-
8 Y y P P 5 5
Bonnoas ontuka Boponexckuii 182
TemoBoe H3MydeHHe. rOCYJIapCTBEHHBIA  arpapHbId
o yHupepcuter, 2016.— 203 c.: 184-
9 KBaHTOBEBIF MEeXaHU3M > : - 186 5 5
U3IydEeHHMs CBETA wi. — JIONyWeHo Hay4Ho-
Metonudyeckum CoBeToM 1O
10 [TnanerapHast Mmoaenb usmke Munncrepcrsa | 187- 10 10
atoma. Teopus bopa obpasoBaHHs n HayKkn 190
Poccuiickoit @enepanuun
http://catalog.vsau.ru/elib/books
OnTuveckre KBaHTOBBIE /b131301.pdf>.
reHepaTopsl. Buis
PaJIMOaKTUBHOTO
196-
11 U3ITyYEHUS U €T0 200 13 12
MIPOHUKAFOTIAS
cnioco0HocTh. CTpoeHue
aATOMHOTO Si7Ipa
Bcero 53 57



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf

5. MOH] O1IEeHOYHBIX CPECTB /sl IPOBeIeHUsI MPOMEKYTOUHOI aTTecTAllMU U
TeKylero KOHTPOoJIs

5.1. OTansl popMHPOBAHUS KOMIIETEHIIMI

NHaukaTop 10CTHKEHUSI
Moapa3aen MMcHUNIHHBI Komnerenmust KOMITETeHITHH
1.1. ®u3HYECKHE OCHOBEI 35
MEXaHUKH OIIK-1 V6
H5
1.2.M 35
H.al\;IHszaHHKa KUJKOCTU U TEeMO/IH- OITK-1 g g
1.3. KoneGanust v BOJHBI. 35
buoakyctuka OTK-1 g g
2.1. OcHOBBI KJIACCUYECKOU 35
MOJIEKYJISIPHO-KUHETUUECKON OIIK-1
TEOPUH v6
35
2.2. OCHOBBI TEpPMOAMHAMUKH OHOJI0- OIK-1 V6
TUYECKUX TPOLIECCOB s
35
3.1. DnekTpocraruka OIIK-1 s
35
3.2. [loCTOSIHHBIN 37EKTPUUECKUN TOK OIlK-1 Y 6
HS5
35
3.3. MaraurtHoe 1osne OIlK-1 Y6
HS5
4.1. 'eomerpuyeckas ontuka. BomHo- 35
OIlK-1 Y6
Bas ONTHKA s
4.2. Tennosoe nznyyenue. KBaHToBbIi 35
OIlK-1
MEXaHHU3M M3JIY4YCHUS CBETa Y6
5.1. [Inanerapuas mozaens aroma. Teo- OIK-1 35
pus bopa
5.2. OnTuyeckre KBaHTOBBIE T€HEPaTO-
pbl. BUIBI palnOaKTUBHOTO U3ITY4YECHUS OIK-1 35
Y €ro MPOHUKAIOLIAsi CTIOCOOHOCTb.
CtpoeHue aTOMHOrO sipa




5.2. Illkanbl ¥ KPUTEPUH OLICHUBAHMSA JOCTHKEHUSI KOMIIEeTeHIIHI

5.2.1. IllkaJnl OEHNBAHNSA JOCTHKEHUS KOMIIETEeHIINIi

Buarr oneHnok

Oueuku

AkaneMudeckas OleHKa 1o
2-x OalmpHOM mIKane (3a4der)

HE 3a4YTCHO 3a4TCHO

5.2.2. Kputepun oueHUBaHMS TOCTUKEHUSI KOMIIETEH UM

KpuTepnn OICHKH HA 3a4Y€TC

O1nieHka, ypoBEHb

JOCTHKEHUS Onucannie KpUTEPHUEB
KOMIIETEHIINH
OOyyJaromuiicss TBEpJO 3HAET MPOTPAMMHBIA MaTepUal, TPAMOTHO
€ro u3Jjaraer, He JOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
3auTeHo JOCTATOYHO TIOJTHO OTBETHJI Ha BOIPOCHI 3K3aMEHAIMOHHOTO OmIe-
Ta U JOMOJHUTEIbHBIE BOMPOCHI, CIIOCOOEH CaMOCTOSTEIBHO pe-
IaTh CTAaHAAPTHBIC 33JIa4YH TUCITUTUTHHBI
OO0yuaromuiicsi He 3Ha€T OCHOB MPOTPAMMHOI0 MaTepHala, J0Iyc-
Hezauteno KaeT rpyOble OIUOKH B OTBETE, HE CIIOCOOEH peliaTh CTaHAapTHBIC

3aa4i JUCHUIUIMHBI JaXXKE C IIOMOIIBIO IMMPETIoaaBaTeIsd

KpnTepml OICHKH TECTOB

OreHka, ypoBeHb
JOCTYKEHHUS
KOMIIETEHITI

Onucanue KpUTepUeB

OTIN4YHO, BEICOKHI

ConeprkaHue IpaBUIBHBIX OTBETOB B TecTe He MeHee 90%

Xopou1o, IPOJABUHYTHIN

ConeprkaHue NpaBUIBHBIX OTBETOB B TecTe HE MeHee 75%

Y 10BIETBOPUTENBHO,
MOPOTOBBIN

Copep:xaHne IpaBUIBLHBIX OTBETOB B TecTe He MeHee 50%

HeynosnersopureinsHo,
KOMIIETEHIIUA HE OCBOCHA

CopaeprkaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun oieHKkH yCTHOr0 onpoca

Onenka, ypoBeHb
TOCTHKEHUSI
KOMIIETCHIIUH

Onuncanne KpUTEprEB

3auTeHo, BEICOKHI1

OOyuaromuiics JEeMOHCTPUPYET YBEpEeHHOE 3HaHHE MaTepuaa,
YETKO BBIPaXKaeT CBOIO TOUY 3PEHHS M0 pacCMaTpHUBaEMOMY BOIPO-
Cy, IPUBOJSl COOTBETCTBYIOIINE IPUMEPHI

3auTeHo, MPOABUHYTHIH

OO0yuaromuiicss 1eMOHCTPUPYET YBEPEHHOE 3HAHHWE MaTepHalia, HO
JIOMYCKAaET OTJEIbHBIEC MOTPEIIHOCTH B OTBETE




3a4TeHO0, MOPOTOBBIN

OOyyaromuiicst 1eMOHCTPUPYET CYLIECTBEHHbIE MPOOEIbl B 3HAHU-
X MaTepuana, J0MyCKaeT OMUOKU B OTBETaX

He 3auteno,
KOMIIETEHIMS HE
OCBOCHA

OOyuatonuiics AEMOHCTPUPYET HE3HAHUE MaTepualia, JOMyCKaeT
rpyObIe OIIMOKH B OTBETaX

Kputepuu oneHkn pelieHus 3agaq

Orenka, ypoBeHb
JIOCTYDKCHHUS
KOMIIETEHITUI

Orncanne KpUTEpPHEB

3a4TeHO, BEICOKUI

OOy4Yaronuiicsl yBEPEHHO 3HAET METOMMKY W AITOPUTM PELICHUS 3aa-
4H, HE JIOMYCKAeT ONIMOOK MPH €€ BBITIOJTHCHUU.

3auTeHo, NPOJBUHYTHII

OOy4YaronIMiCs B 11€JIOM 3HAET METOMKY U aJTrOPUTM PEIICHUS 3a/1auH,
HE JIOMyCKAaeT rpyObIX OMNOOK MPH €€ BHIIOTHEHHH.

3a4TeHO, HOPOTOBBIM

OOy4YaromuiiCsT B [[€7I0M 3HAET METOUKY U aJrOPUTM PEIICHUS 3a/1auH,
JIOITyCKaeT OMIMOOK IPH €€ BBITIOIHEHNH, HO CIIOCOOCH UCTIPABHUTh UX MPU
MTOMOIIIM MTPETOAABATENSL.

He 3aureHo0, KOMIIETCHITUS

OOyu4armMiicss He 3HAeT METOMUKY W aJrOPUTM pEIICHHs 3a1a4d, 10-
MycKaeT rpyOble OIMOKHU NpPU €€ BBINOJIHCHUU, HE CIIOCOOEH MCIPABHTh

HEC OCBOCHA

HX IIpU IOMOLIY IPENoaaBaTeIs.

5.3. MaTepuaJibl 1J151 OLEHKH JTOCTHKEeHUsI KOMIeTeH U

5.3.1. OueHo4YHbIe MaTEePHAJIbI IPOMEKYTOYHON aTTEeCTALNH

5.3.1.1. Bonipochl K 3K3aMeHy

He npegycmorpensl

5.3.1.2. 3agauu Kk 3a4ery

Ne

Conep:xkanue

Kommne-
TEeHI A

WK

3anuiuTe peleHnue ypaBHEHHUS TapMOHMUYECKOTO KosieOaHus ¢
aMIUIATy0ll A=5 cm, ecnu 3a Bpems t=/ mun coBepliaeTcs
N=150 xoyiebanmii, a HauaapbHas ¢a3a KoseOaHul go=r/4.

OIIK-1

HS

MartepuanbpHas Touka Maccoit m=2() 2 coBepiiaeT rapMOHHUYE-
ckue KojebaHusi ¢ ammumatyaou 4=5 cm. Ilepuwonm xomeba-
Huit T=10 c. Onpenenure 3Ha4eHHE CKOPOCTU M YCKOPEHUS Ma-
TEpUAIBHON TOYKA B MOMEHT BPEMEHHU, KOTOPOMY COOTBETCTBY-
et haza p=60°.

OIIK-1

V6

MasTHUK coBepIlIaeT 3aTyxarolue KojiebaHus ¢ jJorapudmuue-
ckuM aekpemeHToMm 0=0,01. Kakoe umcno kojeOaHU HOIKEH
COBEPIIUTH MASITHUK, YTOOBI €70 aMIUTUTY/a YMEHBIIIIACH B TPU
paza?

OIIK-1

V6

Omnpenennte pe30HAHCHYIO YacTOTY V, KOJI€0aTeIbHONU CUCTEMBI,
ecnu coOCTBeHHas yactora Konebanuit vo=300 [y, a norapud-
MUYECKHI TeKpPEeMEHT 3aTyxanus 0=0,2.

OIIK-1

HS

[MpyxuHHBI MasSTHUK kECTKOCThIO K=10 H/m ¢ Tpy3oMm Mmac-
coit m=1002 coBepIaeT BBIHYX/JECHHBIE KOJIEOAHUS B BSI3KOM
cpene ¢ KOIPGUIIMEHTOM COMPOTUBICHUS r=2-10" xe/c. Ormpe-
nenute Kod(pUUUEHT 3aTyXxaHus f U PE30HAHCHYIO aMILIUTY-
ay Ap, €cid aMIUINTYAHOE 3HAYCHHWE BBIHYKAAIOUIEH CH-
7161 Frax=10 mH.

OIIK-1

V6




3aBUCHUMOCTD TTPOMICHHOTO TEJIOM ITYyTH S OT BpeMe-

HU t 3agaéres 3yp:»,usHeHI/IeM: S:A-t+B-t2+C-t3, rae A=2 m/c, B=-4
M/c?, C=8 m/c®. Haiiru: a) 3aBUCUMOCTH ckopocTH V(t) B yckope-
Hus a(t) oT BpeMeHu; 0) pacCTosHUE S1, IPOUICHHOE TEJIOM 3a
Bpems t1=0,5 ¢ moce Havana ABMKEHUS; B) CKOPOCTh V1 M YCKO-
penHue a; Tena yepes Bpems 11=0,5 ¢ mocne Hadana IBHKEHUSI.

OIIK-1

Y6

Onpenennure CpeIHIOI KBAaJPAaTUYHYH) CKOPOCTH Uy MOJIEKYIT
UJIeaIbHOTO Ta3a, IJIOTHOCTh KOTOPOTo NpH AaBieHuu p=335 klla
coctaBiseT p=0,3 K/,

OIlK-1

Hb5

Ornpenenure yaenbHbIE TEMIOEMKOCTU Cy U Cp CMECH YTIJIEKUCIIO-
ro rasa Maccoi m;=3 ¢ ¥ a30Ta Maccol My=4 2.

OIIK-1

V6

Kucnopon maccoit m=32 2 HaxoUTCA B 3aKPBITOM COCYJE O]
napinenneM p=0,1 MIllanpu Ttemneparype 7=290 K. Ilocne
HarpeBaHus JaBJEHUE B COCYJle MOBBICHIOCH B 4 pa3a. Ompese-
JIUTE KOJMYECTBO TeIIoThl Q, COOOIIEHHOII razy.

OIIK-1

HbS

10

[Tpu HOpMaNBHBIX YCIOBUAX CPEIHSS IJIMHA CBOOOIHOTO Mpode-
_ -5

ra aromMoB renus A=1,85-10" m. Onpenenute kod3hdummeHt

maddysun D renmus.

OIIK-1

H5

11

Kakoe KoJaMuecTBO TEIIOTH BBIAECIUTCS B PE3UCTOpPE C COIPO-
tuBneHueM R=15 Om 3a TpeTp0 CEKyHIy IOCIE MOAKIIOYEHUs
ucrounuka JJIC, ecnu cuia TOKAa YBEIMYMBAETCA B TEUEHUE
Bpemenu At=8 ¢ no nunaeriHomy 3akony ot 11=0 no 1,=16 4.

OIIK-1

H5

12

Omnpenenute KOJIUYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS B PE3U-
ctope ¢ comportuBienrneM R=20 Om nocne OTKIIOUEHUS UCTOY-
HUKa, €CJIM CHJIa TOKA TPU 3TOM YMEHBIIAeTCs 10 3aKoHy: 1=lg-e”
e lo=12 4, §=900 ™.

OIIK-1

H5

13

Ormpenenure IUIOTHOCTh TOKa, eciu 3a BpeMms At=0,5 c uepes

MPOBOJHUK C  IUIOIMIAJBI0  IOMEPEYHOTro  cedeHus S=3,2
2 1

an® ripornoN=5-10" smexTpoHoB.

OIIK-1

H5

14

JiBa ucrounuka ¢ DJC E1=5Bu E»=3 Bu BHyTpeHHUMH CO-
MPOTUBJIEHUAMH 1=r2=2 Om NOJKIIOYEHbl MaAPAJIEIbHO pPE3U-
cTopy ¢ compotuBieHueM R=/ Om. Omnpenenute cuily TOKa B
pe3ucrope.

OIIK-1

HS

15

JIBa TMHHBIX MapalijieIbHBIX MPOBOJA HAXOJATCS B BO3AyXE Ha
paccTostHuM =5 cm apyr ot apyra. [lo mpoBogHUKaM TEKYT TO-
ku cunoi 11=I,=5 A B TPOTUBOMOIOKHBIX HAMPABICHHSIX.
Ornpenenvre HHAYKIIMIO MATHUTHOTO TIOJISI B TOYKE, HAXOIAIICH-
Cs Ha PACCTOSHUU [1=4 CcM OT OAHOTO W =3 cM OT APYroro
MIPOBO/IA.

OIlK-1

H5

5.3.1.3. Bonpocsl K 3a4eTy ¢ OlleHKOii
He npenycmortpen

5.3.1.4. Bonipocsl k 3a4eTy

Conep:xkanue

Kommne-
TEeHI A

WK

I'mapoanHamuka nteanbHOM )KUIKOCTH. Y paBHEHNE HEPa3phIB-
HOCTH IIOTOKA. YpaBHeHUe bepHymuin.

OIlK-1

H5

BsizkocTs. 3akoH HbtoToHa ains Baskoctu. KoaddunueHT Bsa3ko-
ctu. 3akoH CToKca.

OIlK-1

Y6

HpI0TOHOBCKME ¥ HEHBIOTOHOBCKUE KUIKOCTH. JlamMuHapHOE 1
TypOyneHTHOe TeueHue xxuakoctu. Yucno PeiiHonbca.

OIlK-1

HS




OcHOBHbIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOI Teopun
(MKT). Onsitsl, noareepxaatonue MKT. OcHoBHOE ypaBHEHHE
MKT.

OIIK-1

35

[ToBepXHOCTHBIH €110 B KUAKOCTIX. Koaddumment mosepx-
HOCTHOTO HaTspKeHusl. CBOOOIHAS SHEPTHSI TOBEPXHOCTHOTO
CJ1051 )KUAKOCTH.

OIIK-1

MY

JlonoyHUTENbHOE AaBIIEHUE 0]l HCKPUBIIEHHOM MOBEPXHOCTHIO
xujkoctu. Popmyna Jlamaca.

OIlK-1

HS

CmaunBanue u HecMaunBanue. Kanumisipuele sBrnenus. @opmy-
na bopennu-Xropena.

OIIK-1

HS

[TepBoe Havao TepmMoauHaMuku. M3ompomeccel. Pabora nme-
JIBHOTO Ta3a MpU U30IPOIECccax.

OIIK-1

35

AnunabaTHbIi nporecc. YpaBaenue [lyaccona. MosspHbie Ten-
JIOEMKOCTH TIPH MOCTOSHHBIX JIaBJICHUU U 00beMe. Y paBHEHHE
Maiiepa.

OIIK-1

35

10

DnekTpuyeckue 3apsabl. 3akoH KynoHa. DnexkTpuueckoe moie.
HarnpsikeHHOCTB 2JIEKTPUUECKOTo MOJIs.

OIIK-1

V6

11

IIpencraBnenus o CBOMCTBAX MPOCTPAHCTBA U BPEMEHH, JIexkKa-
II1€ B OCHOBE KJlaccuueckoi Mexanuku. [loctynarenbHoe ABU-
KEHUe TBEPAOro Tena. paguyc-BeKTop. CKOPOCTh U YCKOPEHHE.

OIIK-1

35

12

I[I/IHaMI/IKa MaTepHaHbHOﬁ TOYKH M ITOCTYNATCIIbHOI'O JABUKCHUA
TBép,I[OFO Tena. 3aKoH HHCPUUU U NHCPUUAJIIBHBIC CHCTCMbBI OT-
cuéra. 3aKOHBI JUHaMHKU MaTepPIaJIBHOI;'I TOYKHU U CUCTCMBI Ma-
TCPUAJIIBHBIX TOYCK.

OIIK-1

35

13

Buemnne u BHyTpeHHue cuibl. LleHTp Macc MexaHM4ecKou cu-
CTEMBI U 3aKOH €r0 IBUKEHHUSI.

OIIK-1

35

14

3aKOH COXpaHEHUS UMITYJIbCA U €0 CBSA3b C OJTHOPOAHOCTHIO
MIPOCTPAHCTBRA.

OIIK-1

Y6

15

Heynpyruit ynap. ®yHaaMeHTaIbHbIE B3aUMOJCHCTBHS U CHIIBL.

OI1K-1

35

5.3.1.5. [lepeyeHb TeM KypCOBBIX MPOEKTOB (PadoT)

He npenycMoTpeHsl

5.3.1.6. Bonpocsl k 3a1UTe KYpCOBOro mNpoeKkTa (padoTsbl)
He npenycmoTpenst




5.3.2. OneHOYHBIC MATePHAJIBI TEKYLIEr0 KOHTPOJIS

5.3.2.1. Bonpocskl TecTOB

Komme-
Ne Conep:xkanue HNIAK
TeHIUA
Kaxkoe nmuddepenimanbHoe ypaBHEHUE ONTUCHIBACT BHIHYKIICH-
Hbl€ FapMOHUYECKHE KoJebanus?
2
dx ,
1. B + C()O -Xx=0
1 dt OIIK-1 35
d*x dx
2. —Z42B-—+wyx=0
dt dt
d’x dx F,
3. = H2B-— 4wy x =—"-cosw,t
dt dt m
Ha pucyHke nokasaHssl pe3o- A
HAaHCHBIE KPUBBIE TPEX KOJIE- B3
OarenpHBIX cucTeM. Kakas
crucrema 00J1aaeT HanooIb-
MM K03 QUIIMEHTOM 3aTy- b
XaHusA? 0 £
w (O] by O & w
pes 1 pes 2 “pes 3 _
2 1. TlepBas. OIK-1 Y6
2. Bropas.
3. Tpetss.
4. Koadpdumnmenr 3a-
TyxaHI/IH ONHAKOB BO BCEX
TPEX CHUCTEMAX.
Pe3onancHas nukiIMyecKas 4acToTa onpeaensercs GopMysioun:
k
1l w,=,—
m
2 2 -
3 2. o=t - OIIK-1 35
_ 2 2
3. w, =y —2p
[lap u monas cdepa, UMEIOTNE OIMHAKOBBIE MACChl U PaNYCHI,
CKaTBIBAIOTCS TI0 HAKJIOHHOM TJIOCKOCTH 0€3 MPOCKATh3bIBAHMUS C
OJIHOM M TOM K€ BBICOTHI. Y OCHOBAHMS HAKIOHHOM IJIOCKOCTH:
1. CkopocTH TeJl OUHAKOBEL.
4 p OITK-1 H5
2. CkopocTh mapa 0obIe.
3. CkopocTb nosnoi cgepsl GombIie.
4. OTBeT HEOHO3HAYEH.




Hcnonezys teopemy lllTeline-
pa, OIpenenuTe, BO CKOJIbKO
pa3 yBEIUYMUTCS MOMEHT HHEp-
UU KoJblla paauycoM R, ecnu
OCb BpAaLICHUsS] MEPEHECTH W3
LIEHTpa KOJIbIIa HAa €ro Kpail.

1. B4 paza.

2. B2 pa3a.

3. B 1,5 pa3za.

4. B3 paza.

OIIK-1

H5

Koueco Bpaiaercs ¢ yriioBbIM YCKOpEHUEM =2 pa()/cz. MomeHT
WHepIuu Kojieca J=1 Kke'm®. MOMEHT YCKOPSIIOIIEH CHIIBI PaBEH:
1. M=0,5Hwm.
2. M=0,25 Hwm.
3. M=2Hwm.
4. M=4 Hwm.

OIIK-1

V6

Kaxue mpoueccel

M300pakeHbI Ha

puc.a, 0. p
1. Puc.a - uzo-

OapHbIii, puc.0 -

~,
.,

A
g

Vi vV Py
Vs / B
‘ / / /

s
g ’ L

U30XOPHBIN. k
2. Puc.a - u30- s P
XOPHBIH, pHC.0 - 0 7 0 g
1300apHbIH.
3. Puc.a - uso-
TEPMHUYECKUH, PHC.0
- U300apHBIN.
4. Puc.a uzoxop-
HBI, puc.0 - U30-
TEPMUYECKUH.

™.

a) 0)

OIIK-1

35

Temneparypa raza paBHa 7. CpeqHsiss KHHETHUECKasi SHEPTUs I0-
CTYTMATEIbHOTO JBMKEHUSI OJTHOM MOJIEKYJIbI Ta3a paBHA:
3
1. =KT
2

2. §KT
2

3. EVRT.
2

OIIK-1

35

B kakom M3 nepeyncieHHbIX MPOIECCOB TEIIOEMKOCTh MAKCH-
MaJibHa?

1. B u3oxopHOM mporecce.

2. B uzo06apHoM mporiecce.

3. B agnabarnom mporecce.

4. B n30TepMUYECKOM IPOLIECCE.

OIlK-1

H5

10

Omnpenenute abCOMIOTHYIO BIQXKHOCTh BO3AyXa IIPU TeMIlepary-

OIIK-1

Y6




pe +18°C, ecim ero Touka pocsr paBra +8°C. [IIIOTHOCTD HACHI-
IEHHOTO Mapa pH TeMIIEpaType +18°C pasma 15,4-10° ke/n®, a
npu +8°C— paBHa 8,310 K2/,

1. 7,1-10° ke/nd’.

2. 23,7-10° ke/ni’.

3. 154107 ke/nd.

4. 8,310° ke/ni®,

11

Kammmsap, cMagmBaeMbIit KHUIKOCTBIO, 000-
3HAQYEH HOMEPOM:

B
cEEE
-
=

[[=]

(98]

OIIK-1

V6

12

B deThIpéx OAMHAKOBBIX KaIlWJUIS-
pax HaxoOWuTCA BOAA INPHU TEMIEpa- 1 20 3 M.
typax 5°C; 20°C; 40°C u 60°C. B )
KaKOM KalWUIsipe TeMIeparypa BO- ¥
16l paBHa 20°C? A -
1. B nepBom. N
2. Bo BTOpoMm. . - X -
3. B tpetnem.
4. B yerBépTOMm.

T
| )
3 "A'>
]

OIIK-1

H5

13

JIst Kakoro M3 MEPEYMCIEHHBIX Ta30B OTHOIICHUE TEIIIOEMKO-
creit cp/cy=1,47

1. Jlnsa renws.

2. Jlns HeoHa.

3. Hua CO,.

4. Jlns a3oTta.

OIIK-1

H5

14

WneanpHeblil ra3 nepexoguT U3
cocrosiHus 1 B coctosinue 2. B 1
KakoM TIpoliecce Ta3 CoBep-
maet 6onbIryio padoty? Eciu
nporecc UAET BAOMIb p -

1. Pabota onnHakoBa. ’

2. Bponb BepxHel Kpu-
BOH.

3. Bnonw cpemHeit kpu-
BOM.

4. Bponb HWXHEH Kpu-
BOM.

OIIK-1

35

15

N3sMmeHnsieTcs i Temneparypa raza B P
mpoliecce Nepexoia U3 cocTossHug 1

f)
B cOCTOSIHHE 2 g /(_\ 1

1. Tlonmxaercs.
2. Tlosbimaetcs.
3. He musmensiercsi. 0

OIIK-1

HS




5.3.2.2. Bonipochl 1Jis1 YCTHOTO ONpoca

Ne Coaepxanue Kowmre- NIK
TeHIUsl
1 ,Z[a}“b ONpE/IENIeHUE  3aIHCaTh (IlopMyJIy paanyc-BeKTOpa, JIn- OIK-1 35
HEMHOM CKOPOCTH MaTepHaIbHON TOUKH.
2 Jlatb onpenieneHne U yKa3aTh HallpaBJiIeHHUE TaHICHLHAIBHO, OITK-1 V6
HOPMAaJIbHO U MOJIHOT'O YCKOPEHUs MaTepHaIbHON TOUKH.
3 3anucarb q)?pMynH, yKa3aTh HaIpaBJIEHUE U J1aTh OlIpeese- OIIK-1 V6
HUE YIII0BOM CKOPOCTH U YTJIOBOTO YCKOPEHHMSL.
4 ChopmynupoBaTh MEXaHUYECKHIA PUHIUIT OTHOCUTEIBHOCTH OTIK-1 HS
["anunes. CopMyinpoBaTh 3aKOHbI JUHAMUKH.
5 Urto Ha3bIBaeTCSI MOMEHTOM UMITYJIbCA, MOMEHTOM CUIIbI? YKa- OIIK-1 H5
3aTh MX HAIIPABJIEHHE OTHOCUTEJILHO TOUYKH (I10JIFOCA).
6 BeiBecTu OCHOBHOE ypaBHEHHE JUHAMUKU BPALIATEIbHOTO OIIK-1 V6
JBIOKEHUS. V30KUTh (PU3HUECKU CMBICT MOMEHTA MHEPLIUH.
7 3anucaTh ypaBHCHHE MOMCHTOB OIIK-1 35
8 Cdopmynuposars Teopemy I toiirenca - lteilinepa u mpuBecTu OITK-1 Hs
npuMep e€ NIpUMEHEHHUsL.
9 Kakue 3ak0HBI COXpaHEHUS BBITOTHSIIOTCS IIPH a0COIFOTHO OIK-1 35
yIIPyroM U HEeynpyrom yuape?
10 3anucarh 3aKOHbI COXPAaHEHUS MPU aOCOIIOTHO YIIPYTroOM U He- OIIK-1 35
yIIpYyroM yjape.
11 Kak ompenenuts M OT Yero 3aBUCUT PEXUM JIBHIKCHHS KHJIKO- OINK-1 35
CTH
12 IlepeuncinTh U 1aTh ONpEACIICHHE sIBIeHUN niepeHoca. [louemy OIK-1 35
OHU NOJYYMJIM TaKOE Ha3BaHUE?
13 3anucarh ypaBHEHHME COCTOSIHUS HJIEAIBHOTO raza u chopmy- OIIK-1 35
JIMPOBATh YCIOBUSI €r0 IPUMEHUMOCTH.
14 OOBsACHUTH, IOYEMY TEIUIOEMKOCTh Ta3za B Mpoliecce MpH IOo- OIIK-1 35
CTOSIHHOM JIaBJIEHUU O0JIbllIe, YEM MPU NOCTOSTHHOM 00BEME.
15 Onpez[eJume YHCIIO CTerHeﬁ CBOOOJbI OJTHOATOMHOM, JIBYX- OIIK-1 35
ATOMHOM M MHOTOQTOMHOM MOJIEKYJIBI.
5.3.2.3. 3agaun 1Jisi NPOBEPKHU YMEHUIi U HABBIKOB
Ne Coaepixanue Kowmre- NIK
TeHIHUs
[Tpu kakoM pacTArMBArOILEM HaNps KEHUU JATYHHBIH CTEp>KeHb
WCTIBITBIBAET TAKOE K€ y/UIMHEHHE, KaK M MpH HarpeBaHWH Ha
1 |50°C ? Monynp ynpyrocT JIaTyHH paBeH 11,2210 H/M% Tem- | OIIK-1 Y6
nepaTypHbIi KOOQQHUIUEHT JTUHEHHOTO pacIIMpeHws JTIaTyH! pa-
Ben 0,000019 K™,
OnuH MoIb HaeanbHOro rasa cosepiumi padoty 4=300 [k, nomxyuus
2 | Q=500 Idx rtemotsl. Onpenenuts u3MeHenne BHyTpeHHeit sneprum | OITK-1 Vo6
rasa.
I'a3 pacummpsiercst ot 06béma Vi 10 00béMa Vo oiuH pas u3orep-
3 | Mudeckw, BTOpOIl — N300apHO, a B TpeTuil — aguadaTtHo. [1pu ka- OIK-1 V6
KOM TIpOLIECCEe T'a3 COBEpIIAeT OOJBIIYIO pabOTy U MOTydaeT
00JIbIIIEEe KOJTMYECTBO TEIIOTHI?
Kakas yacTp BHYTpeHHEH SHEepruu MOJIEKYIbl KUCIOpOoia Mpu-
4 XOAUTCS HA MOCTYIATEIbHOE U KaKas 4aCcTh Ha BpallaTeIbHOE OIIK-1 HS
NBIOKeHHUE?
5 | Kak n3MeHuTCs eMKOCTh IJIOCKOTr0 KOH/IEHCATOpa €CIIM U3 Hero OIlK-1 HS5




YIQIUTH JUIJIEKTPUK C TUAIEKTPUIECKON TPOHUIIAEMOCTHIO,
paBHOM 27

Kaxk n3meHuTCst MOy b HAPSDKEHHOCTH AJIEKTPOCTATUYECKOTO
T0JIs1, CO3/IaHHOT0 TOYEUHBIM 3apsIOM, IIPU YBEJIMUYEHUH PACCTO-
STHUSI OT 9TOTO 3apsija 0 Touku HabmoneHus B N paz?

OIIK-1

AN

Kak u3menurcs OHEPTIHUA SJICKTPUICCKOI'O ITOJIA 3apsSKCHHOT'O
IIJIOCKOI'0 KOHACHCAaTOopa, €CJIM PAa3HOCTh INIOTCHIUAIOB MCXKIY
Cro IJIaCTUHAMH YBCIIMYUTCA B TPU pa3a?

OIIK-1

MY

IIpu xaKOM COOTHOILIEHUH BHYTPEHHEro CONpoTHBIEHUS (I) Hc-
TOYHUKA DJIEKTPUYECKOW DHEPIHMU M COINPOTUBICHUHM HArpy3KU
(RH) uCTOYHHK OTIAET MAKCUMAIBHYIO MOIIHOCTD BO BHELIHIOK
AJIEKTPUYECKYIO LIETb?

OIlK-1

HS

CornpoTuBieHNE HArpy3KH, COEAMHEHHOE MOCIEA0BATEIBHO C
HCTOYHUKOM IIUTAHUS, B YCTBIPC pa3a IMPCBLIIIACT BHYTPCHHEC
CONPOTHUBIIEHNE UCTOYHHKA JIEKTPUUECKOro ToKa. Onpenenure
KII/] ucrounuka.

OIlK-1

HS

10

Kak u3meHuTcs cuia B3auMoIeHCTBUS ABYX MapajlieIbHbIX MIpPo-
BOJTHUKOB C TOKOM, €CJIM CHJIa TOKA B OJTHOM ITPOBOJIHUKE yBe-
JUYUTCA B 2 pasa, a B IPYroM IPOBOJHHUKE - B 5 paz?

OIIK-1

HS

11

YpaBHCHHE TBUKCHHS MaTEPHATILHON TOYKH HMEET BU/I:
s=A+Bt+Ct®, rne A=2m, B=1 m/c, C=5 e Onpenenure
YCKOPEHHUE TOYKH B MOMEHT BpeMeHH t=3 C.

OIIK-1

35

12

MarepuanbHas TOUKa Ha IPY>KHMHE MacCOd M=3 KI' COBEPIIAECT rapMoO-
HUYECKHE KoNebaHus Mo 3akoHy: X = 3- sin(5-t+ ). Onpegenure
KECTKOCTb IIPYKUHBL.

OIIK-1

Y6

13

MarepuanbHas Touka Mmaccoii M =10 ke Ha npyXuHE, KeCT-

. H
KOCTb KOTOpOU k =250— cOBepuIaecT rapMOHNYECKUE KOJIE-
M

Oanus. UeMy paBHa HUKIMYECKAs YACTOTA KOJICOAHUN @) .

OIIK-1

H5

14

HuddepeHnnanbHoe ypaBHEHNE TApMOHUYECKUX KoJeOaHui
d’x 3
MPYXUHHOTO MassTHUKA i + @] - x =0. 3amumre Gopmyiy

peuIeHus ’TOr0 YpaBHEHHS.

OIIK-1

35

15

YesnoBek CTOUT Ha Kparo MmiaT(opMsbl, Bpallaroueiics ¢ yrioBoi
CKOpPOCTBIO @1=35 paja/c. Macca ninaTgopMbl TpeHEOPEKUMO Ma-
Jla IO CPAaBHEHMIO ¢ Maccoi uenoBeka. Yemy OyzaeT paBHa yrio-
Basi CKOPOCTh BpPAIICHUS TUIATPOPMBI MOCTE TOTO, KaK YeJIOBEK
neperaéT B TOUKY, pacloioKEHHYIO ITOCepeInHE MEXAY Kpaem
Y LIEHTPOM IIaTHOPMBbI?

OIlK-1

35

5.3.2.4. llepeyenn Tem pedepaToB, KOHTPOJIbHBIX, pACYeTHO-TPaPUIECKUX padoT
He npenycMoTpeHsl

5.3.2.5. Bonpocs! 17151 KOHTPOJILHOI (pacyeTHO-Tpaduyeckoii) padoThl

He npenycMoTpens!




5.4. CucremMa onleHUBaHHUA JOCTHKEHHUS KOMIIETEHINA

5.4.1. OueHka J0CTH:KeHHs] KOMIIETEHIUI B X0/1e MPOMEKYTOYHOM aTTecTaluu

OIIK-1: CriocoOHOCTh TPUMEHSTh E€CTECTBEHHOHAYYHbIE M SKOHOMUYECKHE 3HAHHS IPH
peneHny Npo(eCCHOHATBHBIX 3a1a49 B 001aCTH TOBAPOBEACHHS

Nunukatopsl noctmxeHus kommerenuun OITK-1

Howmepa BonpocoB u 3agau

Kon

Conepxanue

3a/1a4u K
9K3aMEHY
(3auery)

BOIIPOCHI K
3a4eTy

35

OOyuaronuiics 10JKeH 3HaTh (PU3UYECKHE OCHOBHI Me-
XaHUKH, MOJIEKYJSIPHOM (U3MKH M TEPMOIAMHAMUKH,
AIIEKTPOMArHeTH3Ma, ONTHKH, aTOMHOW U saepHON (u-
3MKH, JISKALIMX B OCHOBE TEXHOJOTMYECKUX MPOLECCOB
COXpaHEHHUs] M IepepabOTKH CEIbCKOXO35HCTBEHHOTO
CBIPbsI

41 8) 97
11-13, 15

Vo

OOyyaromuiicst TOJDKEH YMETh HCIONBh30BaTh (U3HUe-
CKHE 3aKOHBI JUIS OBJIAJICHHSI OCHOBAMHU TEOPHH M TIPAK-
TUKH TEXHOJOTHYECKHX TIPOIECCOB IMEpPepadOTKH H
XpaHEHHS CEJIbCKOXO035HCTBEHHOM MPOIYKIIUU

2,3,5,6,8

2,5,10, 14

HS

OO0yuaromuiics JOMKEH UMETh HABBIKH U ONBIT UCTIOJIb-
30BaHUsl COBPEMEHHOW HAay4yHOW M3MEPHUTENbHON armma-
paTypsel, BBITIOTHEHHS MPOCTEUINUX SKCIICPUMCHTAIb-
HBIX MCCIIEOBAaHUMN Pa3NUYHBIX (PU3UUECKUX SBJICHUU C
NPUMEHEHUEM  HH()OPMAIIMOHHO-KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUI

1) 41 7) 91
10-15

1,3,6,7

5.4.2. OueHka 10CTHKEHHS KOMIIETEHIMI B X0/1e TEKYIIero KOHTPOJIs

OIIK-1: CnocoOHOCTh HPHUMEHATH €CTECTBEHHOHAYYHbIE M JKOHOMHUYECKHE 3HAHWS MpU
pemeHnn mpoeCCHOHATBHBIX 33724 B 00JIACTH TOBAPOBEICHHS

HNunukatopsr qoctmwkenus kommerennuu OITK-1

Homepa Bonpocos u 3amau

Kon

Copnepxxanne

BOIIPOCHI
TECTOB

BOTPOCHI
YCTHOTO
ompoca

3a1a4M I
IIPOBEPKU
YMEHUI U
HaBBIKOB

35

OOyuaromuiics 10JIKEH 3HaTh (PU3NUECKHE OCHOBBI
MEXaHUKH, MOJIEKYIIpHONH (PU3MKU U TEpMOJUHA-
MHKH, DJICKTPOMArHeTusmMa, OIITUKH, aTOMHON M
SIIEpHON (PU3UKH, JISKAIUX B OCHOBE TEXHOJOTH-
YEeCKUX IPOLIECCOB COXPAHEHUs M NepepadoTKu
CEJIbCKOXO035IICTBEHHOTO ChIPbhsI

1! 3! 7!
8, 14

1,7,9,
10-15

11, 14,15

V6

OOyuaromuiics TOJKEH yYMETh HCIOJIb30BaTh (hu-
3MYECKHE 3aKOHBI JJIS OBJIAJIEHUS OCHOBAMU TE€O-
PUH U IPAKTHUKU TEXHOJIOTHYCCKUX ITPOILIECCOB IIC-
pepaboTK M XpaHEHHs CelbCKOXO3AHCTBEHHOMN

MIPOTYKIIMH

2, 6, 10,

2,3,6

1-3,6,7,12

HbS

OOyuaronuiicsi 10JKEH UMETh HAaBBIKH M OIBIT UC-
IIOJIb30BaHNs COBPEMEHHOM HAay4YHOW W3MEpPUTENb-

HOM allapaTrypbl, BBIIOJIHEHUS NPOCTEHIINX JKC-
MEePUMEHTAJIbHBIX HCCIIEJOBAaHUM PpazIUYHbIX (U-
3MYECKHUX SIBJIEHUI C NpUMEHEHHuEeM HH(pOopMaIu-
OHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH

4,5,9,
12, 13,

4,5,8

4,5, 8-10, 13




6. YueOHo-MeTOqUYecKOe U HH(POPMAINIMOHHOE OOecneyeHue JUCITUTNTIMHBI

6.1. Pexomenayemasi qureparypa

Tun pexomen-
nanui

IlepeueHp ¥ pEKBU3UTHI JIUTEPATYPbI
(aBTOp, HA3BaHME, TOJ U MECTO WU3/IaHUs)

KonnuectBo
3K3. B O1O-
JINOTEKE

1

2

3

YyeOusle
U3 IAHUS

I'pabosckuii P. U. Kypc ¢usuxu: yueOHoe nmocodue ajist CTyaeH-
TOB BY30B, OOyYaIOIIUXCS MO0 €CTECTBEHHOHAYYHBIM U TEXHUYE-
CKMM HaIlpaBJieHUusM U crenranbHocTsM / P. U. I'pabGoBckuii -
Cankr-IlerepOypr: Jlans, 2012 - 607 c.

200

Kypc ¢usuku: yuebnoe mocodue aisi CTyIEHTOB arpoMHKEHep-
HOTO (paKkynabTeTa, O0YUYAIOIIUXCS [0 HAMIPABJICHUIO MOJATOTOBKH
23.03.03 "Dxkcmuyaraisi TPaHCHOPTHO-TEXHOJOTUYECKUX Ma-
IIUH ¥ KOMIUIEKCOB" mpodmiib "ABTOMOOMIM U aBTOMOOHIIEHOE
X035MCTBO" 0YHOTO M 3a09HOTO oTaeicHwmit / [A. H. JlapuoHOB 1
np.]; Boponexckuil rocy1apcTBEHHBIN arpapHblii yHUBEPCUTET -
Boponex: BopoHEKCKUI TrOCyAapCTBEHHBIA arpapHblii YHUBEP-
curer, 2017 - 260 c. [UUAT 16582] [IIT] URL:
http://catalog.vsau.ru/elib/books/b1355561.pdf

27

Kypc ¢usuku: yaebHoe mocobue A CTyJeHTOB BBICIINX y4eO-
HBIX 3aBe/IeHUH, 00yUYaIOIUXCsl 0 TEXHUYECKUM HaMPaBICHUSIM
MOATOTOBKH U crieruanbHOCcTsM / [A. H. Jlapuonos u ap.]; Bo-
POHEXKCKUU TOCYAAapCTBEHHBIN arpapHblil yHUBEpCUTET - Bopo-
Hex: BOpOoHEXKCKUI rocy1apCTBEHHBIA arpapHbIi YHUBEPCUTET,
2016 - 203 c. [LUT 15755] [TIT] URL:
http://catalog.vsau.ru/elib/books/b131301.pdf

53

Jlapuonos A. H. ®usnueckuil npakTUKyMm [DJIEKTpPOHHBINA pe-
Cypc]: UIsl CTyIEHTOB OYHOT'O M 3a0YHOI'O OTJAEJICHHUM arpomxe-
HepHOTO (akynpTeTra, OOydalIMXCS 1O CHEUATbHOCTH
23.05.01.65 «HazemHBIE TPAHCIOPTHO-TEXHOJOTUYECKUE CpEl-
CTBa» CHElHaIN3allus «aBTOMOOUIIbHAS TEXHUKA B TPaHCIOPT-
HbIX TexHojorusx» / A. H. Jlapuonos, B. C. Boumes, H. H. Jla-
puonoBa, O. B. Boumesa - Boponex: BI'AY, 2017 - 128 c.
[OU] [OBC Jlans] URL: https://e.lanbook.com/book/178878

Tpodumona T. . Kypc ¢usuku: yue0d. mocodbue st MHKEHEP-
HO-TexH. cnenuaibHoctelt By30B / T. U. Tpopumona - M.: Aka-
nemust, 2007 - 560 c.

66

Mertoanueckue
U3aHus

DJNEeKTPUYECTBO M MAarHeTU3M: METOJMYECKHE YKa3aHUs K J1a0o-
paTtopHbIM paboTaM Mo (U3MKe IS CTYIEHTOB OYHOIO U 3a04-
HOTO OTJIEJICHUI arpOMHXEHEPHOTO M TEXHOJIOTUYECKOTo (a-
KynbpTeToB / BopoHex. roc. arpap. yH-T ; [cocT.: B.C. Bowures,
A.H. Jlapuonos, O.B. Boumesa, A.1. Eppemos ; mox obmr. pe.
B.C. Bowumesa] - Boponex: BopoHexckuil rocyaapcTBEHHBIN
arpapHbIil yauBepcurer, 2013 - 99 c. [UUT 7261]

48

Ilepnonnueckue
W3/1aHUS

BectHuk BopoHEXCKOro rocyaapCTBEHHOTO arpapHOro YHUBED-
CUTETa: TEOPETUYECKUI M HAYYHO-TIPAKTHUECKUid KypHan / Bo-
pOHEX. ToC. arpap. YH-T - Boponex: BI'AY, 1998-




6.2. Pecypcol cetu UnTepHeT

6.2.1. D1eKTPOHHBbIE OUOJINOTEYHbIE CHCTEMBI

Ne Haszsanue Pa3smemienne
1 | Jlanb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAMT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | Diekrponnas oubauoreka BIAY http://library.vsau.ru/
6.2.2. IIpodeccuonasibHbie 6a3bl JAHHBIX H HHPOPMAIHOHHBbIEC CHCTEMBbI
Ne Haszsanue Pa3smemenne
1 Enunas MEKBEIOMCTBEHHAS UH(POPMAITIOHHO- https://fedstat.ru/
CTaTHCTHYECKasl CCTEMA
2 |CupaBounas npaBoBas cucreMa KoncynbranT [lroc http://www.consultant.ru/
3 | ArpapHaas poccuiickas HHPOPMAaIMOHHAS CHCTEMA. http://www.aris.ru/
4 WNudopmanmonHas cucTeMa 1o celbCKOX03IHCTBEHHBIM http://agris. fao.0rg/
HayKaM U TEXHOJIOTHSIM
6.2.3. CaiiTtbl 1 HHGOPMAIIHOHHBbIE OPTAJIbI
No Haszpanue Pa3zmemenue
1 Bce TOCThi http://vsegost.com/
2 Poccuiickoe x03s1icTBO. CelNbX03TeXHHKA. http://rushoz.ru/selhoztehnika/
3 TECHSERVER.ru: Bamr nyresoautens B Mupe Texuuku | http://techserver.ru/
4 Wudonopran no ¢pusmke ajisi CTYyACHTOB https://fizika-student.ru/

7. MaTepHaJIbHO-TEXHHYECKOE U MPOrpaMMHOe obecredeHne JUCHUILTHHbI
7.1. llomemieHus 1JI1 BeJleHUs1 00pa30BaTeJIbHOI0 Mpouecca u 000pyAoBaHue
7.1.1. I KOHTAKTHOI padoThI

Ne
yd. Ne
Cratyc ayautopuu [lepeyens 00opymOBaHUS
KOpII | ay/I.
VYuebHast aynuTopusi ISl | KOMIUIEKT y4eOHOM MeOenu, JAEeMOHCTPallMOHHOE
1 npoBeieHUsT  y4eOHBIX | 000py/IOBaHME U Y4eOHO-HArIsIHbIE TOCOOUS
3aHATHIA
KOMIUIEKT Y4eOHOM Mebenu, IeMOHCTpPAllMOHHOE
obopyoBaHrue W yueOHO-HArJsAHbIE MOCOOUs, Ja-
6oparopHoe obopynoBanue Case-study: u3yueHue
VY4ueOHast ayquTOpUs s | 3aKOHOB  yJapa MIapoB, OINpeAeJIeHHe MOMEHTa
1 243 | mpoBeseHuss  y4eOHBIX | MHEPLIMHU JMCKA, U3yYEHHE BpalllaTeIbHOTO JBHXKE-
3aHATUN HUS TBEPJOTrO Tella ¢ IOMOIIbI0 MasiTHUKa O6epbe-
Ka, ompenenenue koddduuuenta Ilyaccona mero-
JIOM aJradaTHYeCKOTO PaCIIUPEHUs, OIpeesieHIe
ko3 duurenTa Ba3koctu MeroioM CTokca
VueGHas ayautopus s KOMIUTEKT Yy4eOHOUW MeOenu, JEeMOHCTPAIlMOHHOE
1 245 | nposenenus  yueGHbIx o0opynoBaHue U y4eOHO-HATJsAHbIE ocoOus, ja-
sarsTi o6opatopHoe obopynoBanue Case-study: u3ydeHue
3aKOHOB yjlapa IIapoB, OMNpeJesieHHe MOMEHTa



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
https://fizika-student.ru/

WHEPLH JUCKA, H3YYCHUE BPAIIATEIbHOTO JBIKE-
HUS TBEPIOTO Teja ¢ MOMOIIbI0 MasTHUKa OGepbe-
Ka, ompezeneHne kodpduiuenra Ilyaccona mero-
JIOM aauabaTHYecKOro paclIMpeHHs, OIpeJeliCHue
ko3¢ duireHTa Bsi3koctu MetoioM CTokca

7.1.2. JIist caMOCTOSITEJIbHOM PadoThI

Ne
y4. No
HasBanue aynuropun [lepeuyens o0opymoBaHuUs
KOpII | ay/.

KOMIUIEKT Y4eOHOH MeOenu, JEeMOHCTpalu-
OHHOE 000pyIOBaHHE W Yy4eOHO-HATrJISIIHBIC
ocoOus, KOMIIBIOTEpHAst TEXHUKA C BO3MOXK-
HOCTBIO TMOAKIIOUeHHS K cetn «MHTepHeT» 1
1 12304 [Tomemenue st camMoCTOs- | 0OECIeYeHHEM JIOCTYNa B 3JEKTPOHHYIO WH-
TEJIBHOU paboThI (dhopMaIMoOHHO-00pa30BaTEIbHYIO CPEdy, HC-
N0JIb3yeMoe MporpamMmmHoe obecrnieueHne MS
Windows, Office MS Windows, DrWeb ES,
7-Zip, MediaPlayer Classic, Sunexc Bpaysep

/ Mozilla Firefox / Internet Explorer
KOMIUIEKT y4eOHOW MmebenH, IeMOHCTpaIu-
115, OHHOE 000pyIOBaHHE W Y4eOHO-HATJISIIHBIC
116 1ocoOusi, KOMITBIOTEPHASI TEXHUKA C BO3MOXK-
119’ HOCTBIO MOAKIIOUeHHsI K cetu «HTepHeT» u
1 | (16 HOMGHIUGHI/M IUIE  CaMoCTOsI- | 0OecrieueHueM J0CTyNa B JIEKTPOHHYIO HH-
1o | TEUbHOH paboThI (dhopMaIMOHHO-00pa30BaTEIbHYIO CPEdy, HC-
20 MOJTb3yEeMOE [POrpaMMHOE obecrieyenne MS
a) Wmdows, C_)fflce MS Wl_ndows, DrWeb ES,
7-Zip, MediaPlayer Classic, Sunexc Bpaysep

/ Mozilla Firefox / Internet Explorer
KOMIUIEKT y4yeOHOW Mmebenu, IeMOHCTpalu-
OHHOE 000pylOBaHHE U Yy4eOHO-HarJs/IHbIE
241, nocobusi, JmabopaTtopHoe  00OpyIOBaHUE
243 Case-study: n3ydyeHue 3aKkOHOB yjapa Iapos,
1 (c 16 | Ilomemenus st caMOCTOSI- | OMIPE/IeTICHHEe MOMEHTA WHEPIMU JTUCKA, U3Y-
70 | TeTbHON paboThI YEeHUE BpaLIATEIbHOTO JBMXKEHHs TBEPIOTO
20 TeJa ¢ moMoIIbpo MasitHuka O6epOeka, onpe-
) nenenue kodpdunuenra [lyaccona meronom

annabaTUIecKoTo pacIIupeHus, ONpeesieHIe
kodduimenTa Bs3koctu merogoM CTokca




7.2. IlporpamMHoOe o0ecnieyeHune

7.2.1. llporpamMmmHoe obecnieueHHne 001Eero Ha3HAYEHUs

Ne HasBanue Pasmenenue
1 gléepaL[I/IOHHBIe cucrembl MS Windows /Linux /Pen K B toKatbHoi cetn BEAY
[MakeTs! oducHbix npunokeruit MS Office / .
2 OpenOffice/LibreOffice [1K B nokanbnoi cetu BI'AY
3 HPOFp&MMBI s mpocMoTpa ¢aiinoB Adobe Reader / K B nokatsHoii cetu BLAY
DjVu Reader
4 Ep_ay3epbl Sunexc bpaysep / Mozilla Firefox / MK B nokatsHoii cetu BLAY
Microsoft Edge
5 AnTtuBupycHas nporpamma Drweb ES ITK B nokanbHO# cetn BI'AY
6 ITporpamma-apxusarop 7-Zip ITK B nokanbHO# cetn BI'AY
7 | Mynsrumenna npourpsiBatenb MediaPlayer Classic I1K B nokanbHOM cetu BTAY
8 | I[Inmardopma onnaitn-oOydyeHus elLearning server I1K B nokanbHOM cetn BIAY
9 Cucrema komnbsrorepHoro tectupoanust AST Test I1K B nokanbnoM cetn BIAY
7.2.2. Cieunajau3upoBaHHOe POrPaMMHOe obecrieyeHmne
Ne Ha3Banue Paszmemenue
1 BuptyanpHas naboparopust ['mppomexanuku. ['ua- 1K B nokatsHoi ceti BLAY
paBiIMKa
2  |Ilaker craTucTuyeckoi 00OpabOTKM HaHHBIX Statistica 1K B nokanbHoM cetu BTAY
[T nns pewieHus 3a7a4 TEXHUYECKUX BBIYMCICHUN
3 Matlab 6.1/Scilab [1K Ha kadenpe DIeKTpOTEXHUKU
[IporpaMMa MpOEKTUPOBAHUS CHUCTEM HHEpropacrpe-
4 nenenus SIMARIS design K ayn. 115, 119 (K1)
5 | Cucrema koMnbroTepHo# anredpsr Mathcad [IK B nokanbuoii ceti BTAY
6 Cucrema KomMnblOTEpHOM anredpsl Maxima IIK ayx. 116, 120 (K1)
7 |Cucrema TpexmepHoro mojenuposanus Kompas 3D IIK B noxanbHoM cetu B'AY
8 CHCTeMa} 3JIEKTPOHHOTO JoKyMeHTooOopota EOS for https://deloweb.ms.vsau.ru/DELOWER
SharePoint
9 CucreMa aBTOMAaTH3MPOBAHHOTO MPOSKTUPOBAHUS W K B nokamsHoil cetn BLAY
yepuenust Autocad
10 Cpena nporpammupoBanus Microsoft Visual Studio K B ftokanbHoi cetn BEAY

(msdn)




8. MesxkaucuMniMHapHble CBA3H

JucruruiiHa, ¢ KOTopoit

Kadenpa, Ha kotopoii

[Toamuck 3aBenyroEro

HEOOXOIUMO COIIACOBAHHE MPENOAACTCS AUCIUIIIMHA kadenpoit
JLLA. Humxkuna
b1.0.13 Maremaruka Maremaruku 1 Gu3nku y /
s
b1.0.14 Xumus XuMuu - TG Vo =

A .B. Ilanmomuank




IIpniaoxenne 1

JIMCT nepruoanYecKux MpPoBepoK padoveil MporpaMmal

H ]/IH(])OpMaIIHH 0 BHCCCHHBIX UBMCHCHUSAX

JlomKHOCTHOE ML,
IIPOBOJIMBILIEE IIPO-

[ToTpebHOCTH
B KOPPEKTHPOBKE

WNudopmanus o BHECEHHBIX

4eCKUi (aKybTeT.

Bepky: ©.1.0., Jlata YKa3aueM cootset- M3MEHEHUSX
CTBYIOLIHMX Pa3JIeIOB
JOJKHOCTh o
paboueii mporpaMMbl
Konobaesa A.A.,
npeJceaaTenb MeTo-
,Z[I/I‘ICCKO£ ;})Mnccnn Her
18.06.2024,
PaGouas mporpamma
MIPOTOKOJT HET
7 /) Nol0 aKTyaJIM3HpOBaHa Ha
\ é‘%; - 2024-2025 yueOHbIit
i TOI
Konobaesa A.A.,
npeceaaTenb MeTo-
JTUYECKON KOMHCCUH Her
1T 24.06.2025,
PaGouas mporpamma
MIPOTOKOJT HET
Nol0 aKTyaJIM3MpOBaHa Ha
/ t%) B 2025-2026 y4eOHbIit
i roj
Komob6aeBa A.A.,
TIPEACEAATCIE METO- Hassanue daxyso- Pemenne Yyenoro copera ot
SR reta (12 03)’ 22.12.2025 r. Ned:
23.06.2026 ’ niepeumenoBats ¢ 02.02.2026
npoTokon | PaGodas mporpamma T GaKyIILTET TEXHONOrHHN M
- TOBApPOBEICHHS B TEXHOJIOTH-
t% Nel0 aKTyaJM3UpOBaHa Ha

A~

2026-2027 yueOHbIi
ros

[Mpuka3z Ne5-002 ot
14.01.2026 .




		2026-07-06T11:45:17+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ ИМЕНИ ИМПЕРАТОРА ПЕТРА I"




