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AHHOTALIUA

paboueii nporpammbl yueOHoM aucuuiuinibl b.0.14 «®U3UKA»
JUIs TOAroTOBKH OakasaBpa o HanpasieHuto 09.03.02 «MupopmanmonHble cucre-
MBI U TEXHOJIOTUM» HampaBieHHOCTU «KOMITbIOTEpHbIE HAYKU M TEXHOJIOTUU UCKYC-
CTBEHHOT'O MHTEJUIEKTa», «boJblline JaHHbBIE U MAIIMHHOE O0YUYEHHEY.

Lenb ocBOeHUS] TUCUMILIMHBI: U3YYEHHUE OCHOBHBIX (DU3UYECKUX SBICHUN;
OBJIaJICHHE (PYHIAMEHTAJIbHBIMU MOHSATHAMH, 3aKOHAMH U TEOPUSIMHU KJIACCUYECKON U
COBpPeMEHHOU (U3UKHU, METOAaMHU (PU3UYECKOTO HCClIeI0OBaHusT; (POPMHUPOBAHUE CIIO-
COOHOCTU TNPUMEHSATh €CTECTBEHHOHAYYHbIE M OOIIEUHKCHEPHbIC 3HAHUS, METO/IbI
MaTEMATUYECKOTO aHalu3a M MOJICITMPOBAHHS, TEOPETUIECKOTO U IKCIIEPUMEHTATb-
HOT'O UCCJIeIOBAHUS B MPOPECCUOHATIBLHON A TEILHOCTH.

MecTOo AMCHHMILVIMHBI B Y4e€0OHOM ILIaHe: IUCIMILIMHA BKJIIOYEHA B 00s3a-
TEJBHYIO YacTh Y4eOHOIo 1miaHa 1o HampasieHuto noarotoBku 09.03.02 «Mudopma-
IIMOHHBIE CUCTEMbI M T€XHOJOTHUWY HaIpaBlieHHOCTH «KoMmmbloTepHble HAYKH U TEX-
HOJIOTMM HCKYCCTBEHHOTO HWHTEIUIEKTa», «boibllve gaHHbIe M MallMHHOE O0y4e-

HUEY.
TpeGoBanus K pe3yJbTaTaM OCBOCHHS ANCHHILIHHBI:

B pe3yJIbTaTe OCBOCHMS JUCLUIUINHBI (POPMHUPYIOTCS ClIEAYIOIINE KOMIIETEHINH (UH-
mukartopsl): OIIK-1 (OIIK-1.1, OIIK-1.2).

Kpatkoe cogep:kaHue JAUCHMIUIMHBI: MEXaHMKAa MaTEPUAJbHOM TOYKU U
TBEPJIOI0 TeJa, JIEMEHTbl MEXaHUKH CIUIOLIHBIX CpeJl, KojeOaHusi U BOJIHbI, MOJIEKY-
JIIPHO-KMHETUYECKasi TEOpHs, TEPMOJIMHAMUKA, DJIEKTPOCTATUKA, MOCTOSHHBIN TOK,
MArHuTHOE I0JIe, TEOPUsl SJIEKTPOMATHUTHOI'O I0JIsl, BOJHOBBIC U KBAaHTOBbIC CBOM-
CTBa CBETA, CTPOCHHE aTOMA, DJIEMEHThI KBAHTOBOM MEXaHUKH, siiepHas hU3uKa.

O0mas Tpy10eMKoOCThb JUCUUIINHBI: 144 vaca / 4 3a4. ef.

[Ipome:KyTOUYHBIH KOHTPOJIb: | ceMecTp — DK3aMeH.



1. Ileab ocBOEHUS AMCIHHIIIMHDBI

[{enpr0 OCBOEHMS AMCLUMIUIMHBI SBISETCS: W3YYEHUE OCHOBHBIX (PHU3UYECKUX
ABJICHUM; OBJIaJIcHHe (PyHAaMEHTaIbHBIMU NTOHATUSAMH, 3aKOHAMU U TEOPHUSIMU KJlac-
CHUYECKON M COBPEMEHHON (PU3MKH, METOAAMH (PU3NUECKOrO UCCIIeJ0BaHUs; (PopMHU-
pOBaHUE CIIOCOOHOCTHU MPUMEHSTH €CTECTBEHHOHAYUYHbIE M OOIICHH)KEHEPHbIE 3HA-
HUS, METOJIbI MAaTEMaTHYECKOTO aHaJIU3a U MOJEIMPOBAHUS, TEOPETHUECKOTO U IKC-
NEPUMEHTAIBHOTO UCCIAEA0BaHMS B IPO(ECCHOHAIBHON AESITENILHOCTH.

2. MecTOo AMCUMILIMHBI B Y4eOHOM mpoliecce

Jucuuminna «®duzuka» BKIOYEHA B MEPEUEHb MUCIUIUIMH yueOHOTO IIaHa
o0si3arenbHOM yacTH. Jucuurummaa «Pu3nka» peanusyercsi B COOTBETCTBHU C TpeOo-
BanusiMmu GI'OC BO, OIIOII BO u Yuebnoro mmana no "ampasieHuto 09.03.02
«MHpopMalIMOHHBIE CHCTEMbl W TEXHOJIOIMH» HampaBjieHHOCTH «KommbroTepHbie
HAyKHU ¥ TEXHOJOTMU UCKYCCTBEHHOT'O MHTEJUIEKTa»,-«bosblire faHHbIe 1 MalTMHHOE
00yUeHHEN»-

Jucuummaa «Pu3nka» sSBISIETCS OCHOBOIOJIATAIOIICH ISl U3YYEHUs ClIe1y-
toux aucuumui: «[Iporpammuas umkenepus», « TeXHOIOrUM XpaHeHUs U YIIpaB-
nenus nanHbiMuA B AITK», «be3onacHOCTh )KU3HENEATETBHOCTI.

OCOOEHHOCTBIO TUCIUIUIUHBI SIBJISIETCS €€ 0a30BBIM XapakTep s TeXHHU4e-
CKHUX M €CTECTBEHHO-HAYYHBIX JUCIUIUIMH.

Pabouas nporpamma qucuurinabl « Duzukay 1j1s UHBAJIUAOB U JIUIl C OTPaHU-
YEHHBIMM BO3MOXXHOCTSIMU 310pPOBbsi pa3palaThiBacTCs WHAMBHJIYAJILHO C YYETOM
0COOEHHOCTEW TCUXO(DU3NYECKOTO Pa3BUTHUS, WHIUBHUIYAIbHBIX BO3MOXKHOCTEH W
COCTOSIHUSA 3/I0POBbS TAKUX O0YYAOUIUXCS.

3. [lepeyeHb MIIAHNPYEMBbIX Pe3yJIbTATOB 00yUeHHsI MO THCIHUILINHE,
COOTHECEHHBIX C IUIAHUPYEeMBIMH Pe3y/JIbTaTaMi 0CBOeHHs 00pa30BaTeILHOIH
NpPOrpamMMmbl

N3yueHne naHHOW y4yeOHOW JMCUMIUIMHBI HAlpaBJICHO Ha (OPMHUPOBAHUE Y
00yYarOIINUXCsl KOMIETEHIUH), MTPE/ICTaBICHHBIX B TaOuIe 1.

4. CTpyKTYypa H cojepKaHue JUCUUIIMHBI

4.1 PacnpejesieHue TPYJI0EMKOCTH IMCIHILIHHBI 110 BU1aM padoT 1o
cemMecTpam
OO01mast Tpy10éMKOCTDb JUCLMILNIMHBI cocTaBisieT 4 3au.en. (144 yaca), ux pac-
NpeeJIeHNE TI0 BUJaM padoT ceMecTpaM IIPEICTaBIeHO B Tabaume 2.



TpedoBanus K pe3yabTaTaM 0CBOCHHA YU4€OHOH AHCIUIIMHBI

Tabnuia 1

Kon u conepxanue

B pesyabraTte uzydyenusi yaeOHOM JUCHUILIMHBI 00Y-

Kon
Ne Conepxanue MHAMKaTOpa chopmu- YAFOUIUECS JAOJKHBIL:
m/m | OMHes KOMIIETEHIIUU (MU €€ 4acTu) | pOBAHHOCTH KOMIIE-
TEHLUU 3HaTh YMETh BJIAJICTh
TEHLIMH
1. |OIIK-1 |CnocoGen npumensts ecte-| OIIK-1.1. 3HaTh: OC- |OCHOBHBIE TOHATHS,
CTBEHHOHAy4Hble M OOIICHH-| HOBBI ~ MaTEMaTHKH, [3aKOHbI K MOJEIIU Me-
KCHEpHbIC 3HAHUS, METOAbI| GU3UKH,  BBIYUCIIH- |XaHUKH, CTATUCTUYEC-
MaTE€MaTU4YECKOr0 aHajiu3a M| TeJbHOM TEXHUKH | |CKOM (PU3UKHU U TEPMO-
MOJICIMPOBAHUS, TEOPETHYE-| MPOrPAMMHUPOBAHUS | TMHAMHUKH, dJIEKTpUYE-
CKOTO M KCIEPUMEHTAILHOTO CTBa U MarHeTU3Ma,
UccleIoBanusl B npodeccro- TEOPHH KoJieOaHui 1
HaJIbHOM JAEATEILHOCTH; BOJIH, KBAaHTOBOM (pu-
3UKH, aTOMHOM U
sAepHON HU3NKH
OIIK-1.2. Y™meTs: peuarb T-

peniaTh CTaHIapTHBIC
npodeccruoHagbHbIE
3a71a4¥ C MPUMEHCHH-
€M €CTeCTBEHHOHAY4-
HBIX M 00ILIEnHXKe-
HEpHBIX 3HAHUU, Me-
TOJIOB MaTeMaTHye-
CKOTO aHaJInu3a U MO-
JCIIUPOBAHMS

MOBbIE 3a/1a-
YHM 10 OCHOB-
HBIM pasjie-
Jam (U3HKH,
MCIIOJIB3YS
METO/IbI Ma-
TeMaThye-
CKOTO aHaIu-
3a




Tabmuma 2

PacnpenesieHue TPyA0EMKOCTH JMCHHMILIHHBI 110 BHAaM padoT Mo ceMecTpam

TpyroémrocTs
Bun yuyednoii padorsl B T.4. 110 ceMecTpam
yac.
Nel
O01mast TpyA0éMKOCTb JUCHUILIMHLI 10 Y4eOHOMY IUIaHy 144 144
1. Kourakruas padora: 52,4 52,4
AyauropHasi padora 52,4 52,4
8 MmoM uuciue:
aexyuu (J1) 16 16
npaxmuyueckue 3anusimus (113) 34 34
KOHCYIbmayuu nepeo 3K3aMeHoM 2 2
KOHMAaKmuas paboma na npomescymodrnom konmpone (KPA) 0,4 0,4
2. Camocrositesnbnast padora (CPC) 91,6 91,6
KOHmMpoabHas paboma 10 10
camocmosimenvioe uzyuenue paz0enos, camono020mosKd
(npopabomka u nosmopenue 1eKYUuoOHHO20 Mamepuala u ma- 546 546
mepuana y4eoHuKos, N0020MoeKa K nPaKmMu4eckum 3aHamusim ’ ’
m.o.)
Tloozomoska K sx3ameny (KOHMpo.v) 27 27
By mpoMexyTouyHOro KOHTPOJIS: 9K3aMEH
4.2 Conep:xxkanme TUCHUIIHHBI
Tabnuua 3
TemaTnueckuil NVIaH y4eOHOU IMCIUILTHHBI
AynuTopHasi padora | BHeayauTo
HaumeHoBaHHe pa3/ie/ioB H TeM
w« Bcero J I3 IKP pHast
AUCUHUILIMH (YKPYTHEHHO) paGota CP
Pasnen 1 «PU3HUYEeCKHE OCHOBBI MEXaHUKHA» 33,6 4 8 21,6
Pasnen 2 «Konebannus v BOJIHBI» 14 2 2 10
Paznen 3 «MouekyisipHas (Gu3MKa U 16 2 4 10
TEPMOJIMHAMHKAY
Paznen 4 «DaeKTpUIeCcTBOY 20 2 6 12
Pasznmen 5 «MaraeTusm» 16 2 4 10
Paznen 6 «Ontuka» 20 2 6 12
Paznen 7 «KBanroBas huzuka» 11 1 2 8
Paznen 8 «SAnepnas Gusukay 11 1 2 8
KoHcynpTammu nepes 3K3aMeHOM 2 2
KonrtakTHas paboTa Ha MPOMEKYTOUHOM 0,4 0,4
koutpose (KPA)
Bcero 3a 1 cemecTp 144 16 34 2.4 91,6
HToro mo JUcHHIIHHE 144 16 34 2,4 91,6

Pasznea 1 «Pusnueckre 0CHOBBI MEXAHUKHY
Tema 1 «Kunemaruka»

[penmer dbuszuku. Metojipl (hr3nyeckoro uccieoBatus. Posib (M3UKK B pa3BUTHHM TEXHUKU W BJIMSIHUE TEX-
HUKM Ha pa3BuTHe (Qu3nkn. MexaHudeckoe JABMKEHNE Kak mpocTeiinas ¢popma JBrKeHns Matepru. Kiaccu-
yeckas MexaHuka. [IpocTpaHcTBO 1 Bpems B Ki1accnuecKkoit Mexanuke. dusndeckue moaenu. Knnemaruueckoe
OIuUcaHue ABWKEeHUs TOYKA. CKOPOCTh U YCKOPEHHE NMPU KPUBOJIMHEHHOM JBHKeHMU. HopmansHoe U Kaca-



TE/ILHOC (TAHICHIIMATIBHOE) YCKOpPCHUs. JIBMAKEHME TOUKHM MO OKPYKHOCTH. BEKTOpBI YITIOBOH CKOPOCTH M
YIJI0BOTO YCKOpeHUst. CBsi3b JIMHEHHBIX CKOPOCTEH U YCKOPEHUH € YITIOBBIMUA CKOPOCTSIMU U YCKOPEHUSIMH.
Tema 2 «/Ilunamuka»

Junamuika. Mexanudeckast cucrema. Cuna. Macca 1 umiysnise. CoBpeMeHHasi TPAKTOBKa 3akKOoHOB HbroToHa.
Cunbl B Mexanuke. MMImysibe cucTeMBbl MaTepHalIbHBIX TOUEK. 3aKOH COXpaHeHHs MMITyibca. O0o0ImeHHas
(hopmyrmposka Il 3akona HetotoHa. 3akoH BCEMUPHOTO TSATOTCHUS.

Tema 3 «Oueprus»

DHeprusi KaKk YHUBEpCabHas Mepa pa3yHbIX (JOpM JIBHAKEHUs U B3aumoeiicTeus. Pabora crmbl. KoHcep-
BATMBHBIC U HEKOHCEPBATHBHBIC CHIIBI. MomHOCTh. KHHeTHUeCKas SHeprus MexaHu4eckon cuctemsl. [lo-
TEeHUMAIbHAs SHEPrUsl. 3aKOH COXPaHEHUs! SHEPIHU B MEXAHUKE.

Tema 4 «/IluHamMuKa BpamaTeIbHOTO JIBHKECHH»

Mowment unepuun. Teopema IllTteitnepa. MomeHT cuibl. OCHOBHOE ypaBHEHHME JAMHAMHKH Bpallla-
TEIBLHOTO JIBIXKEHHS TBepJoro tena. Kunernueckas sHeprus BpalllAOIIErocs U KaTAIIErocs TBEPAOro
Tena.

Tema 5 «MomeHT UMIyJIbCa»

MoOMEHT uMMmysbca MaTepHanbHON TOUKH, MEXaHUYIECKOW CHCTEMBI M Tela. 3aKOH COXpPaHCHHUS MO-
MeHTa uMmmyiabca. OCHOBHOE ypaBHEHHE JMHAMUKH BpallaTelIbHOTO ABUKEHHMs TBEPAOIO Tejla B
000011IEHHOM BHJIE.

Tema 6 «/ledopmariys TBEpIOro TeIa»

Jedopmarus B TBepioM Tene. 3akoH [yka.

Tema 7 «MexaHuka »KHIKOCTEH U ra3oB»

['uapocrarvka HeckuMaemou xuakoctd. JlaBnenue cronba xuakoctv. Cuna Apxumena. CrtauuoHapHoe
TEYEHUE UJIeaIbHOM JKUIKOCTU. Y paBHEHHE Hepa3phIBHOCTH. Y paBHeHue bepHyiuii. Bs3kocTs KuKo-
cti. Pexnmel Teyenns. Yuceno PeitHonbaca.

Pasnen 2 «KomeOanus U BOJHEBI

Tema 1 «"apmonnueckue kosieOaHus»

Knaccudukanus konebanuii. YpaBHeHHEe rapMOHHYECKUX KoJjeOanui. Mexanudeckue KoyieOaHus.
Dueprus konebanuii. nddepeHimanbHoe ypaBHEHHE rapMOHHUYECKUX KoJieOaHnil. MasTHUKH.

Tema 2 «Bonub»

BonnoBoe nuxkenue. [lnockas rapmonuueckas BosHa. JliMHA BOJIHBI, BOJHOBOE 4HUCIIO, (hazoBas
CKOPOCTh. YpaBHEHHE BOJIHBI.

Pa3nen 3 «MonekynsipHas QU3MKa U TEPMOIMHAMHUKAY

Tema 1 «MonexynsapHo-kuHeTnueckas Teopus» (MKT)

OCHOBHOE ypaBHEHHME MOJIEKY/IIPHO-KMHETHYECKOM TEOpUH MACAIbHBIX Ta3oB. TemrieparypHas Iikala
Henbcus u Kenbsuna. CpelHss KUHETUYECKas SHEPrus MOJIeKyIl. MoJeKysipHO-KHHETUYECKOE TOJIKOBA-
HUE a0COTFOTHOM TEMIIEPaTyphl.

Tema 2 «TepMoaHaMHKa»

Tepmomunamuueckue napamerpsl. TepMoaMHAMUYECKOE PAaBHOBECUE M IMPOLIECC. YPaBHEHHUE COCTOS-
HUsI MaeaibHOro rasa. M3omponeccsl. [lepBoe Hauano tepmoauHamuku. Pabora rasza. TeruiooOmew,
KOJIMYECTBO TEIIOThl. BHYTpPEHHssI SHEPrusl uaearbHOro rasa. Yucno creneHeil codbonwl. Ilpumenenue
MIEPBOT0 Hayajla TEPMOAMHAMHKH K M30mpoleccaM. AnuabaTHelii porece. TermioeMKocTb. Y paBHEHHE
Maiiepa. Koaddurment [Tyaccona. Ternossie nurarend. Teopema Kapno. [ukin KapHo u ero k...

Pa3nen 4 «3nekTpuyecTBO»

Tema 1 «OCHOBBI 3JIEKTPOCTATHKH

DNeKTpUUECKHE 3apsabl. 3aKOH COXpaHEHHs 3apsAaoB. B3aumopeiictBue 3apsmoB. 3akoH Kymona.
DNEKTPOCTATUYECKOE MO0JIe, €r0 XapaKTePUCTUKU. DKBUIIOTEHIUAIbHBIE MOBEPXHOCTU U CHIIOBbLIE
JIMHUU dJIeKTpocTaTHyeckoro rnoss. [Ipunuun cynepnosuuuu nosieil. Cs3b HANPSHKEHHOCTH M 110-
TeHlHana. ['paueHT noreHmnuana.

Tema 2 «[IpoBOIHUKH B SICKTPUUYCCKOM T10JIC»

[IpOBOJHMKM B 3JIEKTPOCTATUYECKOM I1071e. PaBHOBECHE 3aps/10B B NPOBOJHUKE. EMKOCTH MpoBoj-
HUKOB U KOHJieHcaTopoB. CoeIMHEHHS] KOHAEHCATOPOB. DHEPIUsl 3apsHKEeHHOr0 KOHAeHcaTopa.

Tema 3 «/IMdIEKTPUKHU B DIIEKTPHUUECKOM I10JIe»




Tunel auanekrpukos. [lonsgpuszanus AU3ICKTPUKOB U e¢ BUAbL. [10ISpU30BaHHOCTE IHIICKTPUKOB.
Jusnexrpuueckas BOCIPUMMYUBOCTE U IIPOHULIAEMOCTh. BEKTOp 2J1eKTPHYECKOro CMENICHHUS.

Tema 4 «[TocTosiHHBIIH INEKTPUUECKUN TOK»

[ToCTOSIHHBIN 2JIEKTPUYECKHIA TOK, YCIOBHUSA €ro CYIECTBOBAHHS U OCHOBHBIE XapakTepucTuku. Cro-
ponnue cunbl. [lorstue DJIC u Hanpsxenus. COnpoTHBICHHE MPOBOJIOYHOTO MpoBoHUKA. Coeu-
HEHHMSI TPOBOJAHUKOB. 3akoH Oma B MHTErpayibHON (opme Mt OJHOPOJHOTO M HEOJIHOPOIHOTO
YYaCTKOB LeMu, /iUid 1moiHoi nenu. 3akoH J[xoyins — Jlenua B unrerpansHoii popme. MouHocTb
TOKa.

Tema S «OnemeHThI (PU3MKH TBEPJOTO TEJIa»

[HonynpoBoHuku. 3oHHas Teopus TBepaoro rena. CodOCcTBeHHas U MPUMECHast TPOBOJUMOCTS I0JTY-
[IPOBOJIHUKOB. /o,

Pasznea S «Marsetusm»

Tema 1 «MarautocraTuka»

MaruuTHOe 1oJie U ero XxapakTepucTuku. Makpo- 1 MUKpOTOKH. Bo3zieiicTBUe MarHUTHOIrO TOJIst Ha
pamMKy ¢ TOKOM U Ha MPAMOIUHENHHBII TPOBOJHUK ¢ TOKOM. CHUIIOBBIE IMHUHM MarHUTHOM WHAYKIIHH.
CunoBast KapTHHA MarHUTHOTO TOJSA NPAMOJUHEHHOrO MPOBOJHHUKA ¢ TOKOM M KPYroBOTO BHTKA.
[Tpunuun cyneprno3uuun MarHUTHBIX nojieil. 3akon buo — Casapa — Jlanaca. BosaeiictBue mar-
HUTHOTO OJIs HA ABMKYIUiics 3apsaa. Cuna Jlopenua.

Tema 2 «MarauTHoe 110J1€ B BELIECTBE»

HamaramuuBanue MarHeTHKOB. HampsykeHHOCTh MarHUTHOTO MO, MarHuTHas MPOHHLAEMOCTh U
MarHUTHas BOCIPUHMYHBOCTD. JlMaMarHeTHKH, MapaMarHeTHKU U eppoMarHeTHKH.

Tema 3 «nekTpoMarHuTHAs UHAYKIUAS)

OnexkrpomarauTHas MHAYKUMSA. DJIC MHAYKIMM B TOABWXKHBIX M HEIMOABUMKHBIX MPOBOJHUKAX.
Bpamenne pamku B MarHuTHOM mosie. Tokun Pyko. Camounaykiusa. MHIyKTUBHOCTb MPOBOAHUKA.
Tema 4 «YpaBuenus Makcsennay

Cucrema ypaBHeHui MakcBeia B MHTErpajibHOM (hopme.

Tema S «DnexkrpomMarHiuTHbIC KOJEOaHUS U BOJIHBI»

KonebaTenbHbril KoHTYp. [IpeoOpa3oBaHme 3HEPrUM Ha pa3MUHBIX dTanax KonebaHusa. DiekTpomar-
HUTHas BojHa. [lIkana 3neKTpOMarHuTHBIX BOJIH.

Paznen 6 «Onrukay»

Tema 1 «I'eoMmeTpryecKas ONTHKA»

OnTHka. 3aKOHbI TEOMETPHUECKOMH ONTHKH. [TomHOE BHYTpeHHEe oTpakeHue. JINH3bI.

Tema 2 «MaTepdepennns BOIH»

HNurepdepenuus ceera. YcinoBus BOZHUKHOBeHUs: uHTepPeperiuu. [Ipunnun nonyyenus unrepde-
PELMOHHOM KapTHHBI. YCIOBHS MAaKCUMyMOB MU MUHUMYMOB. MHTepdepeHius B TOHKOW IUICHKE.
Konena HertoTona.

Tema 3 «/ludpakuus BoaH»

Hudpakuus ceera. [Ipunnun [Noiirenca-®penens. 3oubl Openens. Judpakuus Ha KpyrjioMm oTBep-
crud. Judpakiuonnas peuierka. [ 1aBHbie MaKCUMYMbI. [J1aBHble MUHUMYMBIL. Paspeniatomas crio-
COOHOCTb.

Tema 4 «[Tonspuszauus BoIH»

[TonsipuszoBanublii cBeT. Buabl nossipuzanuu. CnocoObl MoJydeHUs Mojsipu3oBaHHoro csera. [Ipo-
XO0XK/JI€HUE €CTECTBEHHOI'0 CBeTa yepes Moaspu3arop U aHanuzartop. [IoBopoT MaoCcKoCTH monspusa-
uH. 3akoH bprocrepa.

Tema 5 «KBaHTOBBIEC CBOMCTBA 37ICKTPOMATHUTHOTO U3ITy4CHUS»

KopnyckyisipHO-BOJHOBO#M Jyanu3m cBeta. KBaHT cBeta. DHeprus v umnylsibc GoroHa. BHenrHui
doroadpdexr. CseroBoe napieHue. TerioBoe uanydenue. 3akoH Kupxroda. AOGCOIIOTHO YepHOe
teno. 3akoH Credana-bonbivana. 3akon Buna.

Paznen 7 «KBanToBas pusuka»

Tema 1 «CtpoeHue aroma»

Mojens aroma Pesepdopia-bopa. Dmmupruyeckne 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus
bopa.

Tema 2 «DneMeHTHI KBAHTOBOH MEXaHUKH»




BonHoBble cBoOiicTBa MukpouacTuil. J{nuHa BomHbI A¢ bpoiinsa u ee coiicTBa. BonHoBas ¢yHkums.
VYpasuenue [lpenunrepa.
Pa3nen 8 lnepuas pusnkay

Tema 1 «Sapo u siaepHbIE peakn»
CocTaB aTOMHOT0 s/1pa. XapaKTepUCTHUKH sipa. SAaepHble CHIIbl. DHEprus cBs3u sapa. Jledekt macc.
DHepretuueckuii dpdexT saepHoit peakiuu. PanoakTHBHOE U3TyYEHHE U €r0 BU/IbI. 3aKOH Pano-
aKTUBHOTIO pacriazia. SljpepHbie peakiim.

4.3 Jlekuuu /npakTuyecKue 3aHATUSA

Tabnuma 4
Conep:kaHue JeKIUil / NPAKTHYECKHX 3aHITHH ¥ KOHTPOJIbHbIE MEPONPUATHS
dopmupyembie
Kol:mefgﬂunn Bun
Ne Ne p HA3BaHHE JIEKIHiT/ (MHIHKATOPBI UL || LI
n/n RN NpPaKTHYECKHX 3aHATHH cthopmupoBaHH Horo Bo
ocTH MepOIIpHsl | YacoB
KOMIIETEHIIHH) THH
1. Pa3zpen 1. «®u3ndeckne OCHOBBI MEXaHUKI 12
Tema 1. «Kunema- | Jlexkmus Ne 1.1. «Kunematuka. | OTTK-1 2
THKa» Huuamuka. Sueprus» (¢ npu- | (OIIK-1.1)
Tema 2 «/IluHaMu- | MEHEHUEM MYJIbTHMEIUIHOTO
Ka» obopynoBaHus)
Tema 3 «Oueprus»
Tema 4 «/Iunamu- | Jlexius Ne 1.2, «/Ilunamuka OIIK-1 2
Ka BpalllaTeJIbHOrO | BpallaTeIbHOTO IBUKEHUSI. (OIIK-1.1)
JIBUKCHUS MowmenT umnynbca. Hedop-
Tema 5 «MomeHnT Mauus TBEpAOro rena. Mexa-
HUMITYJILCAY HUKA KUKOCTEH U ra3oB» (C
Tema 6 «ledop- IIPUMEHEHUEM MYJIbTUMEIU -
Marus TBEpI0ro HOro 000pyOBaHHS)
Tema»
Tema 7 «Mexanu-
Ka JKUJKOCTE! U
ra3oB»
Tema 1. «Kunema- | Ilpaktnueckoe 3anstue Ne 1.1. | OIIK-1 pelieHue 2
THKa» «Kunemaruka. Jlunamuxa. (OIIK-1.2) 3aja4
Tema 2 «/Ilunamu- | DHEprus»
Ka»
Tema 3 «Oueprusi»
Tema 1. «Kunema- | [Ipakruueckoe 3ansitue Ne 1.2. | OIIK-1 pelieHue 2
THKa» «JIuHaMuKa BpalaTreabHoro (OIIK-1.2) 3a/1a4
Tema 2 «/Ilunamu- | 1BrKeHUA. MOMEHT UMITYJIb-
Ka» ca. [lepopmanus TBepmoro
Tema 3 «Oueprusa» | Tena. MexaHuka *KUJIKOCTEH 1
ra3oB»
Tema 1. «KKunema- | JlaboparopHo-npakTHUECKOE OIIK-1 3ammTa 4
THKa» 3aHaTHe Ne 1.3. (OIIK-1.2) nabopa-
Tema 2 «/lunamu- | « IKCHIEPUMEHTATLHOE MO/~ TOPHO-
Ka» TBEPIK/IEHUE 3aKOHOB MEXaHH- PaKTH-
Tema 3 «DHeprusa» | Ku» (¢ MpUMEeHEHHEM LUDPO- YeCcKoMH
Tema 4 «/luHamMu- | BBIX YCTPONCTB JUIs MOTyUe- paboTsI
Ka BpAIaTeJILHOrO | HUS U 00padOTKM dKCIIEpU-
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DopMmupyeMble
Kol:mefgﬂuun Bun
Ne Ne u Ha3BaHHe JIeKIHIT/ (MHIHKATOPBI RN R
n/n N pasnena HPAKTHYECKHX 3aAHATHI chopMHpOBAHH Horo Bo
ocTH MeponpHsi | YacoB
KOMINeTeHIIHH) T
JIBUKCHUS MEHTAJIbHBIX JTAHHBIX )
Tema 5 «MomeHT
UMITYJIBCA»
Tema 6 «ledop-
Marus TBEp0ro
Tena
Tema 7 «Mexanu-
Ka )KUJKOCTE! U
ra3oB»

2. Paznea 2. «Konebanus 1 BOJIHBI» 4
Tema 1 «["apmo- Jlexuus Ne 2.1. «"apmonnyue- | OINK-1 2
HUYecKkue kosieba- | ckue kosiebanus. Boaubn (¢ (OIIK-1.1)

HUS» NPUMEHEHHEM MYJIbTUMEHIi-

Tema 2 «Bonuer» | HOro o6opynoBaHmus)

Tema 1 «["apmo- [TpakTuyeckoe 3ansatue Ne 2.1. | OIK-1 pelienue 2
Hu4eckue koneba- | «["apmonunveckue konedbanus. | (OITK-1.2) 3a/1a4

HUS» Boaue»

Tema 2 «BomHBI»

3. Paznea 3. «MonekynapHas pu3HuKa U TEPMOTHHA- 6
MUKa»

Tema 1 «Mouieky- | Jlekuus Ne 3.1. «Monekynsap- | OIIK-1 2
JSAPHO-KMHETHYEC- | HO-KHHETHYECKAas TCOPHSL. (OIIK-1.1)

Kas TCOpUs» Tepmoaunamukay (¢ npume-

Tema 2 «Tepmo- HEHUEM MYJIbTUMEIUHUHOTO

JIMHAMUKA» 000py10BaHus)

Tema 1 «Moneky- | Ilpaktnueckoe 3anstue Ne 3.1. | OIIK-1 peluieHue 2
nsapHo-KuHeTHyec- | «MonekynsapHo-kunetndeckas | (OIIK-1.2) 3a1a4

Kast TEOpUs» TEOPUs»

Tema 2 «Tepmo- [IpakTuueckoe 3anstue Ne 3.2. | OIIK-1 pelienue 2
JTAHAMHUKA) «TepmoanHaMuka» (OIIK-1.2) 3a1a4

4.  Pa3sngen 4. «DIEKTPHICCTBO» 8
Tema 1 «OcHOBEI Jlekuus Ne 4.1. «OcHossl | OITK-1 2
ANEKTPOCTATUKU snekrpoctaTuku. IIposoxnuku | (OIIK-1.1)

Tema 2 «IIpoBoa- | U AMANEKTPHKU B 3JIEKTpUYE-
HUKH B JIeKTpuue- | ckoM  mone.  IloctosHHBIH
CKOM T10JIe» INEKTPUYECKUI TOK. DJIEMEH-
Tema 3 «Jludaek- | Tl GU3UKH TBEPAOIO Tela» (C
TPHKH B JIEKTPU- | IPUMEHEHUEM MYJIbTHUMEIU-
YECKOM TT0JIE» HOTO 000py0BaHNA)

Tema 4 «Iloctosn-

HbIH AJIEKTpUYe-

CKHMM TOK»

Tema 5 «Dnemen-

Tbl (U3UKH TBEP-

JIOr0 Tela
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dopmupyemble
Kol:mefgﬂuun Bun
Ne Ne u Ha3BaHHe JIeKIHIT/ (MHIHKATOPBI RN R
n/n N pasnena HPAKTHYECKHX 3aAHATHI chopMHpOBAHH Horo Bo
ocTH MepoIpHsi | YacoB
KOMINeTeHIIHH) T
Tema 1 «OcHoBbl | IIpakTiueckoe 3anatue Ne 4.1. | OIIK-1 penieHue 2
IIEKTPOCTATUKU «OCHOBBI MEKTPOCTATUKH. (OITK-1.2) 3aa4
Tema 2 «lIpoBoa- | [IpoBOJHUKM U IUDJIEKTPUKH B
HUKH B JIEKTPUYE- | FJIEKTPUUYECKOM I10JIe»
CKOM TI0JIE»
Tema 3 «/Iudnex-
TPUKHU B AIEKTPU-
4EeCKOM I10JIe»
Tema 4 «[loctosan- | IlpakTnueckoe 3ansatue Ne 4.2. | OIK-1 penieHue 2
HBIH JIeKTpUYe- «[locrostustit anexrpudeckuii | (OIIK-1.2) 3a1a4
CKHI TOK» TOK. DJIeMEHTBI (PU3UKH TBEP-
Tema S «Dnemen- | noro rena»
Thl (PU3UKH TBEp-
JIOTO TeJa
Tema 1 «OcHoBbl | JIaBopaTopHO-ipakTHYECKOE OIIK-1 3ammTa 2
NEKTPOCTATUKU 3ansTHe Ne 4.3, (OIIK-1.2) nabopa-
Tema 2 «IIpoBoa- «IKCIEPUMEHTAIBHOE IO/~ TOPHO-
HUKH B JJICKTpHYE- | TBEPIKIACHHE 3aKOHOB DJICK- NpaKTH-
CKOM TI0JIe» TpU4ecTBa» (C MPUMEHEHHEM 4eCKOH
Tema 3 «/Iudniek- | uMGPOBBLIX YCTPOMCTB 115 110- paboThI
TPHUKH B EKTPU- | JIydeHus: 1 00pabOTKH IKCIIe-
YECKOM TTOJIE» PUMEHTAJIBLHBIX JIAHHBIX)
Tema 4 «Ilocrosn-
HBIN BJIEKTpUYe-
CKHH TOK»
Tema 5 «Dnemen-
Thl PU3HUKU TBEP-
JIOT0 Tela
5. Pa3pnen 5. «Maraetusm» 6
Tema 1 «Maruau- Jlexiust Ne 5.1. «MarauTtocra- | OIIK-1 2
TOCTAaTHKa» THKa. MarHuTHoe nosie B Be- (OIIK-1.1)
Tema 2 «Maruut- | mwecrBe. IAEKTPOMArHUTHAS
HOE T0JIE B Belle- | UHAYKIUs. YpaBHeHus Makc-
CTBE» BeJIa. DNEKTPOMarHUTHbIE
Tema 3 «Dnextpo- | koneGaHus ¥ BOIHBI (C MpH-
MAarHUTHas UHAYK- | MEHEHUEM MYJIbTUMEIUUHOTO
LUS» 00opyoBaHus)
Tema 4 «YpaBHe-
Husg Makcseria»
Tema 5 «3nekTpo-
MarHUTHbIE KOJIe-
OaHusl ¥ BOJHBI»
Tema 1 «Maruu- [IpakTnueckoe 3anatue Ne 5.1. | OIIK-1 pelieHue 2
TOCTATHKA» «Maruutocraruka. Maraur- (OIIK-1.2 3a1a4
Tema 2 «Maruur- | HOE [10JIE B BEIIECTBEY
HOE T10JIE B Bellle-
CTBE»
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DopMmupyeMble
Kol:mefgﬂuun Bun
Ne Ne u Ha3BaHHe JIeKIHIT/ (MHIHKATOPBI RN R
n/n N pasnena HPAKTHYECKHX 3aAHATHI chopMHpOBAHH Horo Bo
ocTH MeponpHsi | YacoB
KOMINeTeHIIHH) T
Tema 3 «Dnextpo- | IlpakTnueckoe 3ansatue Ne 5.2. | OIIK-1 pemenue 2
MarHuTHasi UHJYK- | « DJIEKTPOMArHUTHAs UHIYK- (OITK-1.2) 3aa4
LA 1. Ypasuenus Makcpeuia.
Tema 4 «YpaBHe- | DiIeKTpOMarHuTHBIE KoseOa-
Hus Makcseria» HHUSA WU BOJHBI»
Tema 5 «3nekTpo-
MarHUTHbIE KOJIe-
OaHusl ¥ BOJHBI»

6. Paznea 6. «OmTuka» 8
Tema 1 «I'eomer- | Jlekuusa Ne 6.1. «['eomerpuue- | OITK-1 2
pudeckast ontuka» | ckas ontuka. Matepdpepenuus | (OIIK-1.1)

Tema 2 «uTep- BosIH. Jludpakius BosH. [To-

(bepeHIus BOJTH» nsipusanus BoiaH. KBaHTOBBIE

Tema 3 «/ludpak- | cBOiCTBa 2JIEKTPOMAarHUTHOTO

U1 BOJIH» M3JTy4EHUS. (C MPUMEHEHUEM

Tema 4 «[lossipu- | MmyabTUMEAMHHOTO 000PY/10-

3alus BOJH» BaHUsA)

Tema S «KBanTo-

BBI€ CBOICTBA

AIIEKTPOMArHUTHO-

r0 U3ITYYCHHSI

Tema 1 «I'eomer- | IlpakTnueckoe 3ansatue Ne 6.1. | OIIK-1 peluieHue 2
puueckas ontuka» | «l'comerpuueckas OnTHKa. (OIIK-1.2) 3a1a4
Tema 2 «nrtep- HNurepdepennus BonH. Ju-

(bepeHIHs BOJTHY (bpakius BOIH.»

Tema 3 «/Iudpak-

U1 BOJIH»

Tema 4 «losnsipu- | [IpakTuueckoe 3austue Ne 6.2. | OIIK-1 peuieHue 2
3aI[Ms BOJIH «[MTonspuzanus Bosia. Keanro- | (OIIK-1.2) 3aj1a4
Tema S «KBaHTO- | BBIC CBOMCTBA 3JICKTpOMAr-

BBIC CBOMCTBA HHUTHOTO U3JIY4CHH».

AIIEKTPOMArHUTHO-

IO U3ITYYSHHSI

Tema 1 «I'eomer- | JlabopaTopHO-TIpakTHUECKOE OIIK-1 3ammTa 2
pudeckas ontuka» | 3aHsaTue Ne 6.3. «Dkcnepu- (OIIK-1.2) nabopa-
Tema 2 «uTep- MEHTaJIbHOE MOATBEPIKICHHUE TOPHO-
(bepeHus BOJTH» 3aKOHOB ONTHUKI (C MpUMe- NPaKTH-
Tema 3 «/ludpak- | HeHHEM HU(PPOBHIX YCTPOICTB YeCcKou
Mt IS TTIONTy4YeHust 1 00-paboTKn paboTsl
Tema 4 «lossipu- | SKCIEPUMEHTAIBHBIX TAHHBIX )

3allUs BOJIH»

Tema 5 «KBaHTO-

BBIC CBOMCTBA

AIIEKTPOMATrHUTHO-

r0 U3JYYCHHSI)

7. Paznea 7. «kKBaHToBas pu3HuKay 3
Tema 1 «Ctpoenue ‘ Jlekuuma Ne 7.1. «Ctpoenue OIlIK-1 1
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dopmupyemble
Kol:mefgﬂuun Bun
Ne N Ne u Ha3BaHHe JIeKIHIT/ (MHIHKATOPBI RN R
n/n ? pasieaa HPAKTHYECKHX 3aAHATHI copmupoBaHH Horo Bo
ocTH MeponpHsi | YacoB
KOMINeTeHIIHH) T
aToMay aTtoma. DnemeHTsl kBaHToBoi | (OIIK-1.1)
Tema 2 «OneMeH- | MeXaHUKU» (C TPUMEHEHUEM
Thl KBAHTOBOM Me- | MYJIbTUMEIUIHOTr0 000py/10-
XaHUKH» BaHUA)
[IpakTrueckoe 3anatue Ne 7.1. | OIIK-1 penieHue 2
«Ctpoenue aroma. Dnementsl | (OITK-1.2) 3a7a4
KBAaHTOBOW MEeXaHUKN»

8. Paznexn 8. «Snepuas pusukar 3
Tema 1 «apo u Jlexkuumsa Ne 8.1. «Anapo u OIIK-1 1
SIZICPHBIC peakuMu» | saepHele peakumn» (¢ npume- | (OIIK-1.1)

HEHUEM MYJILTUMEIUHHOTO
000py0BaHMs)
IIpakTnueckoe 3anstue Ne 8.1. | OITK-1 pelienue 1
«JIpo W AAepHbIC peaKLum» (OITK-1.2) 3aaau
Pasznener Ne [ - 8 KonTpoasnas pabora no pa3- | OIIK-1 Kon- 1
nenam 1- 8 (OIIK-1.2) TPOJIbHAsI
pabora
Tabmuua 5
HepE‘IEHb BOIIPOCOB AJH CAMOCTOATE/IbHOI'O H3VICHHUA JHCHUILIHHbI
Ne paj:‘:e- Ilepeyenn PAcCMaTPUBAEMBIX BONPOCOB /LISl CAMOCTOATEILHOTO H3YeHHs! 1
wa | nau nepevyeHb KOMNETEHIHH (MHIMKATOPOB ChOPMHPOBAHHOCTH KOMIIETEHIIHIH),
TeMBI O0CBAMBAEMbIX IIPH HX H3YYEHHH (MOKET OCBAHBATHCH YACTh KOMIIETEHIHH)
Paspnen 1
1. | Tema2 | 3akon Bcemmproro Tsrorenns. OIK-1 (OIK-1.1)
Pa3pen 2
1. | Tewma2 | I[Inockas rapmMoHHMYecKas BOJHA. JIMHA BOJIHBI, BOJHOBOE 4HCIO, (a3oBas CKO-
poctb. YpaBuenue Boinbsl OIIK-1 (OIIK-1.1)
Pa3nen 3

I. | Tema2 | [IpumeHeHue nepBoro Havaina TepmMoiauHamMuku K u3orponeccam OIIK-1 (OIIK-
1.1)

Paznen 4

1. ‘ Tema 3 ‘ [Tonsipusanus nudnextpukos u ee Buabl OITK-1 (OITK-1.1)

Paznen 5

1. | Tema 5 | Illxana anexrpomarautabix BomH OITK-1 (OIIK-1.1)

Pa3znen 6

1. | Tema 1 | JTuussr OIIK-1 (OTIK-1.1)

Paznen 7

1. \ Tema 1 \ DMnupuyecKue 3akoHoMepHocTH B atoMHbIX crniektpax OITK-1 (OTIK-1.1)

5. O6pa3oBarte/ibHbIE TEXHOJIOTHHU

Tabsmna 6
IIpuMeHeHNe AaKTHBHBIX H HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT Ui
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HaumenoBanue
HCIOJIB3YeMBbIX
No AKTHBHBIX U HH-
Tema u popma 3aHsITHS
n/n TepaKTHBHBIX 00-
pa3oBaTelbHbIX
TeXHOJOTIHiH
1. | Jlaboparopuo-npakrudeckoe 3ansitue Ne 1.3. «Dkcnepumen- [13 | Pabora B masbix
TaJIbHOE NOJITBEPIK/IEHNE 3aKOHOB MEXaHUKN» rpymnax
2. | JlJabopatopHo-nipakTHUeckoe 3aHATHEe Ne 4.3, «DKcrepuMeH- [13 | PaboTa B MambIx
TAJILHOE MOJITBEPIK/ICHUE 3aKOHOB YJIEKTPUYECTBAY rpyrmnax
3. | JlaboparopHo-npaktuueckoe 3ansrue Ne 6.3. «Dkcnepumen- | [13 | Pabora B MasnbIx
TaJIbHOE NOJITBEPIK/IEHUE 3aKOHOB ONTHKU» rpymmnax

6. Telcyumii KOHTPOJIb YCII€EBAEMOCTH H MIPOMEKYTOYHAHA aTTeCcTallusd 110
HTOraM OCBOCHHA THCIHHIIJIMHBI

6.1. TunoBwbIe KOHTPOJIbHBbIC 3aIaHU HJIH HHbBIC MaTCPHAJIbI, He00X0AMMBbIe

JUISA OLEHKH 3HAHUM, YMEHHUH U HABBIKOB U (UJIM) ONBITA 1eATeJbHOCTH
Tunossie 3a1a4H OJId KOHTPOJIA Ha MPAKTUYCCKHUX 3aHATHAX, I 3K3aMCHA.
Tunossle 3a1a4u 1o pasaeny 1.
|.MarepuaiibHasi TOYKa JBHUIKETCS B IPOCTPAHCTBE COIJIACHO YPaBHEHUSIM: X(t) =5t (m),

Y (t)z 4 -2t (,w), Z (t) =3t —4¢° (u) HaiiTi MOIyM CKOPOCTH M YCKOPEHHUS TOUKH B MOMEHT
BpeMeHH f =1c.

2.Kakoii yros coctaBisieT BEKTOpP MOJHOTO YCKOPEHHs TOUKH, JIexKalleH Ha 000/ie MaxOBHKa, C
paauycom MaxoBHKa yepe3 ¢ =1.5 ¢ nocne Hauyana qBUKEHUs? YTIIOBOE YCKOPEHUE MaXOBUKA
£=0.77 pao/c*.

3.Haiit n3meHenune umnysisca mapuka Maccel m =100 2 npu yape o 3eMIII0 U KOJMYECTBO BbI-
JIeJTMBLICHCS TEIUIOTHI, €CIM OH najaer ¢ BbicoThl A, =200 cu, a mociie yjapa 1nojHuMaercs Ha
BBICOTY /1, =180 cm.

4. TonkocteHHbIM 1MIMHAp auamerpom D =30cm u maccoi m =12 ke Bpamaercs CcOrjiacHO
ypasuennio @(t)= A+ Bt +Ct’, rne A=4 pad, B=-2 pad/c,C =02 pad/c’. Onpenenuts
JNEUCTBYIOIIMIA HA [IMJIMHAP MOMEHT CUII M B MOMEHT BpeMeHHU =3 c.

5.JlaBiieHue BOJIbI, TEKYILEH 110 FOPU30HTAIBHOM TpyOe, PH U3MEHEHUH TUIOIIA/N CeUeHUs yBe-
mumiock Ha 350 ITa. Onpenenuts U3MEHEHME CKOPOCTU TEUYEHUS, €CITM HavyaJlbHas CKOPOCTh
cocrasisna 1,5 m/c.

TunoBble 3a1a4u mo pasaeay 2.
|.duszndecknii MASTHUK B BUIE TOHKOTO CTep)KHS AMUHON [ =120 cmKkonednercs OKolo ropH-

30HTAJIbHON OCH, IEPICHAUKYIAPHON CTEP/KHIO, U HaXOASIIECHCS HAa PACCTOSTHUN @ OT CEpeau-
HbI cTepikHs. [Ipu KakoM 3Ha4YeHHH a Tiepuoj Kojebanuii 77 mMeeT HauMEHbIlee 3HAYeHUE?
Haiitu ero.

2.0npenenuTh MepHoa KojJebaHuid U MaKCHMalbHYIO CKOPOCTH JABHJKEHHA Tpy3a MaTeMaTHde-

. T
CKOI'0 MasATHHKA, COBCPIIAOIICTO KOJIeOaHHS 110 3aKOHY X = 0,2 : sm[Zm‘ —gJ M.

3.YeMmy paBHa HpUBCACHHAA JUIMHA (PU3NYCCKOTO MAsTHHKA, COCTOSIICTO W3 TOHKOT'O CTCPIKHA
Maccoi | kr anunoii 80 cM, MOABEIIEHHOTO HA OCH, OTCTOAIIECH HA OJIHY YETBEPTYIO JUIUHBI OT
OJIHOI'0 U3 €ro KOHIIOB?
4.Onpepenuts JNIMHY BOJIHBI yacToToi S0 I'u, ecnu 3a 10 ¢ oHa npeogoieBaeT 3 KM.
TunoBble 32124 Mo paszaeay 3.
1. KonuuectBo BemiecTBa renus v =1,5 monb, Temneparypa T = 120 K. Onpenenutrs cyMMapHyro
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KMHETHYCCKYI0 IHEeprui0 Ex mocTynaTenbHOro IBUKEHHS BCEX MOJIEKYJI 3TOTO ra3a.

2. IIpu BbICOKO# TeMnepaType MOJIOBMHA MOJICKYJ a30Ta JUCCOLMMPOBAia Ha aTOMbL. Yemy paB-
Ha yJenbHas TerioeMKkocTb Cp NpH MOCTOSSTHHOM JIaBlieHUH B 3TuX ycioBusix? Haiitu nokasa-
TeNb aguadaThl.

Tunosble 32124 no pasaey 4.

1.Tpu ToueunsIx 3apsaa q, 2q, -q HAXOAATCS HA OJHOM MPSAMOM, PACCTOSHUS MEKIY COCETHUMU
3apsigamu paBHo d. HallTu HanpsiZKEHHOCTb AJIEKTPUYECKOTO M0JI B TOYKE Ha ATOM Ke NpsiMoi
Ha paccTosTHUM d OT OTPHIIATENILHOTO 3apsiia

2.B BepmMHax TpeyroipHUKa co cTopoHamu 1o 2,0 cM HaxoaaTcs paBHble 3apsazabl o 2,0 HK.
Haiitu pe3yabTupyloinyo cuily, IedCcTBYIONYI0 Ha yerBepThii 3apsy 1,0 nKui, nomenienubiii B
cepeMHe CTOPOHBI TPEYTOJbHUKA.

3.Tpu ranpBaHuueckux anemenTta €1 = 3,0 B, €2=5,0 B, &3 =2,0 B coeuHeHBI MapaiienbHo U 3a-
MKHYTBI Ha BHeltHee conpotunenue R = 2,0 Om. Ux BayTpennue conporusiienus r1 =1,0 Om,
r2=2,0 Om u r3 = 0,50 OMm. HaiiTu ToOK BO BHELIHEH LIENU U HANPSIKEHUS] HA KaKI0M dJIEMEHTE.

Tunosble 3a3a4u no pasaeay S.

1. ITo 1ByM KpYroBBIM BHUTKaM, UMCIOIIMM OOLIMIA LIEHTp, TeKYyT Toku cuioit 5,0 A u 4,0 A. Pa-
JANYChl BUTKOB COOTBETCTBEHHO paBHbI 4,0 cm 1 3,0 cM. Yroa mexay ux miockoctsmu 30°.
Onpenenuts UHAYKIUIO W HANPSKEHHOCTh B LIEHTPE BUTKOB. PaccMOTpeTh BO3MOKHBIE CIY-
qau.

2. KonebartenbHblit KOHTYp MMeeT WHAYKTHBHOCTE L = 1,6 MI'H, éMkocTh C = 40 H® u MakcH-
MasibHOE HanpsikeHue Ha 3axuMax U = 200 B. Uemy paBHa B HEM MaKCHUMalbHasl CHjla TOKa?

Tunoeble 3a1a4u 1o pasaemay 6.

1.Ha nudpakiinoHHYO pelieTKy HOPMaIbHO MaiaeT MOHOXPOMATHYECKHI CBET C AJTMHON BOJIHBI
600 aM. Onpenenure HAUOOMBIINI MOPANAOK CIIEKTPa, TOTYUYEHHBIH ¢ TIOMOIIBIO 3TOH perieT-
KM, €CJIM €€ TTOCTOSTHHAA d=2 MKM.

2. EcTecTBEHHBIN CBET NPOXOJUT 4Yepe3 MOJIAPU3ATOP U AHAIU3ATOpP, NOCTABJIEHHBIE TAaK, YTO
YroJl MeXy MX TIIaBHbIMM ruiockocTsiMu ¢=45°. Tlonsipusarop orpaxkaer u npenomiuser 5%
MaJaroIIero Ha Hero cBeta. [loTepsMu B aHanu3aTope MOXKHO0 mpeHeOpeub. KakoBa MHTCH-
CHUBHOCTB JIy4a, BBIIIC/NIET0 U3 aHAJIN3aTOPa, 110 OTHOIICHUH K HHTCHCUBHOCTH €CTECTBEHHO-
ro ceera?

3.0Onpenenurh, Kak U3MEHUTCS JIJTMHA BOJHBI Jie Bpoiins 3nekTpoHa aroma BOAOpO/ia MpH repe-
XO/IC €ro ¢ 4YeTBEpTOi OOPOBCKOIT OPOUTHI Ha BTOPYIO.

TunoBble 3a1a4u Mo pasaeay 7

1.OnpenennTe, Ha CKOJIBKO U3MEHUIIACH SHEPIUs DJIEKTPOHA B aTOME BOJIOPOJA MIPHU U3JIyYEHUU
aToMOM (oToHa ¢ JUTMHOI BOJHBI 0,486 MKM.

2.DHeprus CBA3M sjpa, COCTOSIIEIO U3 TPEX MPOTOHOB M YETHIPEX HEHTpOHOB, paBHa 39,3 MaB.
Onpenenute Maccy HEUTPATBHOTO aTOMa, 00JIAAFOIIETO 3TUM SIPOM.

Tunosbie 3ax1a4n mo pasaenay 8

1. Halitu nepuoj noinypacnajaa pagjuoakTUBHOIO M30TOIA, €CIU ero akTUBHOCTH 3a 10 cyrtok
yMEeHbIINIAach Ha 24% 10 cpaBHEHHIO C MIEPBOHAYATHHOH.

2. Onpenenure MepHoA Moyypacrnaga paadoaKTHBHOTO M30TOMA, eciu 5/8 HavalbHOTO KOJIWYe-
CTBa SIEP ATOr0 U30TOIA Pacranock 3a 849 cekyH.

[TonHbIi KOMIUIEKT 3a/1a4 COJACPIKUTCA B COOPHHKE 3a/1a4 110 Kypcy GU3UKH (CM. MyHKT 7.1).

TunoBoit BapuaHT KOHTPOJIBHON PaOOThI

1. ITpx ropH30HTAIEHOM TOJIETE CO CKOPOCThIO vV = 250 M/c cHapsa Maccoil m = 8 Kr pasopBaJics Ha
nBe yacTH. bonbinas yacTe Maccoi my = 6 Kr moiayuuiaa ckopocts vi = 400 m/c B HarpaBJICHUH T10-
nera caapsiia. OnpeaenuTs MOIY/b U HAMPABJICHUE CKOPOCTH V2 MEHbBINEH YacTh CHapsia.

2. Onpenenurb KOJIUMYECTBO TEILIOTHI Q, KOTOPOE HA0 COODIUTHL Kuciopoay odobemom V = 50 i
NPU €ro U30XOPHOM HarpeBaHHH, YTOOBI JaBJIeHHE Ta3a nmoBbickioch Ha Ap = 0,5 MITa.

3. IIeimmaKa Maccoit m = 200 mxr, Hecymas Ha cebe 3apsan Q = 40 K, BieTena B 3neKTpHUECKOE
1oJie B HarpaBjieHUU CUIOBLIX JuHuil. [Tocne mpoxoxknenus pasHoctu noreHuuanos U = 200 B
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MBUIMHKA BUMea ckopocTh v = 10 m/c. OnpeaenuTs CKOPOCTh Vo MBUIMHKK J0 TOTO, KaK OHA BJIETE-
Ja B 1oJie.

4. DNEKTPOH JIBUKETCA B OJIHOPOJHOM MAarHUTHOM 11ojie ¢ uuaykuueil B = 0,1 Ta no okpyxkHocTH.
Onpenenure yriioBylo CKOPOCTh BPALEHHS 3JIEKTPOHA.

5. INapanienpHBIH MyYOK CBETa MEPEXOIUT U3 MIIMIIEPHHA B CTEKJIO TaK, YTO MyYOK, OTPAKEHHBIH OT
IpaHHUILIbl pa3fiesia dTUX CPeJl, OKA3bIBAETCA MAKCUMAJILHO MOJIAPU30BaHHBIM. Onpeaenurs yroa ¥
ME3K]Ty NMaJaloliM U ITPEIOMIIEHHBIM ITyYKaMH.

Bomnpocs! 14 3a1uThl 1a00paTOPHO-TIPAKTUHYECKUX PA0OT Ha MPAKTUYECKUX 3aHATHAX
Bonpocsi no pasaeay 1.

[e—

. 3akonsl HeroToHa.
2. OCHOBHOM 3aKOH JMHAMHUKHU BpalaTeibHOro JBmwkeHus. Ero GopmyiupoBku.
. ITapamerpsl (S,v,a) paBHOMEPHOTO M PaBHONEPEMEHHOro JBMKeHHs. Kunemaruueckue (op-
MYJIBI.
. Kunernueckas sHeprus BpamaTeIbHOTO JABHKEHHS.
. I[Tpupoja u BUABI CHII TPEHUSL.
. Cuna TpeHus Ka4eHHs, CKOJIbKEHUs, TIOKOS.
. [TapameTps! 1 GOpMYIBI, OTTHCHIBAIOLIME BpaLIaTeIbHOE IBHIKCHHE.
. MoMeHT nHepIuyu MaTepuabHONW TOYKHU U TeJa.
9. OCHOBHOIi 3aKOH IMHAMUKHU BpPAIATEIbHOTO JBUKEHHUSI.
10.Teopema IlIteitnepa.
11./lnarpamma pactskenus. ITpenen npoyHOCTH, yIPYroCTH, TEKYYECTH.
12.3akon ['yka B nuddepennmanbHoil U uaTerpasibHoi popme. OTHOCHTENBHOE U aOCOMIOTHOE
yinHenue. Hanpsokenue.
13.3aK0H cOXpaHEeHHs] MEXaHUYECKON IHEPIHH.
14.3aK0H cOXpaHEHHS MOMEHTa UMITYJIbCa MPU BPallaTeIbHOM JBHIKCHHH.
15.0nucanne ABMKCHUS TENa B MOJIE CHII TAKECTH (IO YIJIOM K TOPH3O0HTY).
16.YpaBHeHUE HEPa3PLIBHOCTH.
17.Ypasuenue bepnyinu.
18.Bsskoctb. Koaddurment Ba3kocTH (AMHAMUUECKOW M KMHEMaTH4ecKkoii). [TapameTpsl, onpe-
ACIIAIOIINE BA3KOCTD CPEJIBL.
19.Pesxumebl Teyenus xuakocty. Yuco PeliHonbaca.
Bomnpocsl o pasaeny 4.
. HanpsKeHHOCTH M MOTEHIMAI 3IEKTPOCTATUYECKOTO MOJIS, CBA3b MKy HUMH.
. Ipunmun cynepnosuiuu noseit. Pabora noss.
. Teopema 0 UMPKYIISILIMK BEKTOPA HANPSIKEHHOCTH.
. CunoBbI€ JIMHUK U KBUIIOTEHLIUAIbHBIE TTOBEPXHOCTH, UX B3aUMOCBSI3b. BekTop rpaaueHra.
. EmxocTs. [lapameTpsl, onpeaensonme eMKOCTb IIIOCKOr0 KOHAEHCaTopa.
. CBs13p HaMpsKEHUS U HATIPSKECHHOCTH B DJICKTPOCTAaTHUECKOM IOJIE.
. CoeIMHEHUS] KOHJIEHCATOPOB.
. Tumsl AMANEKTPUKOB U BUIBI Noisipu3auuu. [lonspusoBanHocTs. Jluaekrpudeckas npoHuIa-
€MOCTbh. DIEKTPUIECKOE CMEIICHHUE.
9. ConpoTuBIEHHE TIPOBOJIOYHOTO MTPOBOIHUKA.
10.CoenrHeHus NpOBOIHUKOB.
11.Cuna ¥ IoTHOCTh TOKA.
12.3akonb1 Oma.
13. 3akon [Ixoyns — Jlenua.
14.[TonynpoBOAHUKH, UX OTIUYHUE OT METAJUIOB U JUIICKTPUKOB.
15.21eKTpOHHAs M JILIPOYHAS ITPOBOJUMOCTb B MOJIYIIPOBOIHUKAX.
16.CobcTBEeHHAst U TPUMECHAS! IPOBOJIMMOCTD B IOJIYTIPOBOJAHUKAX.
1 7.ITomynpoBOIHUKY p- U N- THUIIA, X TTOJIyYCHHE.
Bonpocsr mo pasaeay 6.

[
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1. 3aKOHBI OTPAKCHUS U IPEIOMJICHHUS CBCTOBBIX BOJIH.

. OTHOCHUTEIBHBIH M a0COMIOTHBIM MOKA3aTEIN MPEJIOMJICHUS. SIBJICGHUE MOJTHOTO BHYTPEHHETO
OTpa)KEHHSI.

3. IMonspu3zamms ceera. Yron bprocrepa. 3akon Maroca.

4. Untepdepenuns u gudpakins cBeTa.

5. Oneit FOura. Uatepdepeniins B TOHKMX UICHKAX.

6. Kosnbiia HeloToHa B OTpaskeHHOM U ITPOXO/ISILEM CBETE.

7

8

9

1

&%

. YcnoBue HHTEpPEeperiMOHHBIX MAKCUMYMOB U MUHHMYMOB.
. Ipunimn INoiirenca-®penens. 3oupl PpeHels.
. YcoBUe IJ1aBHbIX MAKCUMYMOB U MUHMMYMOB JUIst IM(DPAKIIMOHHON PEIIeTKH.
0.ludpaknyonHas kKapTHHa B MOHOXpomarudeckom M Oenom csere. Paspemaromas crnoco6-
HOCTb TU(PAKIIHOHHON PEIICTKH.
11.5ABnenue dporodrddexra. Buast porodrddexra.
12.VpaBuenue Diinmreiina. Kpacnas rpanuia gororddekra.
13.ITapaMeTpsbl, XapakTepu3yOIue cIOCOOHOCTb Tell MOTTIOMATh U U3TY4aTh 3JEKTPOMarHUTHbIE
BOJIHBI.
14.3axon Kupxrodga. 3axon Credana — bonbumMana. 3akon Buna.
15.AbconoTHO yepHoe Teno. Cepoe Teno.
16.Cniektp. Buael criektpoB. CrieKTpbl Uciyckanus | norjionieHus. CrieKTpanbHbli aHAIU3 U €ro
NPUMEHEHHE.
17. IMoctynatst bopa. ObpasoBaHue crieKTpa U3Iy4eHUs: aTOMa BOAOPOAA.

[lepeueHb BONPOCOB, BBIHOCUMBIX Ha MPOMEKYTOUYHYIO aTTECTALMIO (9K3aMEH)

Paznen 1 «Pusnyeckre 0CHOBBI MEXAHUKU»

1.

2.

[Mpenmer puzrku. Metojibl pu3HUecKoro ucchnenoBanus. Posb (U3UKH B pa3BUTHM TEXHUKH U BIIMSHUE
TEXHUKH Ha Pa3BUTHE (PU3UKH.

MexaHnuecKoe JIBHKEHHE Kak rpocteiias (opma asikenus marepun. Kiaccnueckas mexanuka. [Ipo-
CTPAHCTBO U BpeMs B KJIACCUYECKOM MexaHHke. (PH3nyecKre MOJIENH.

KunemaTHieckoe ornvcanue IBHAKEHHSA TOUKH. CKOPOCTh W YCKOPEHHE TIPH KPUBOIIMHEHHOM JIBHYKCHHUH.
HopmarnbHoe 1 kacaTenbHOE (TAaHTeHIMATBHOE) YCKOPCHUSL.

JIBIOKEHHE TOYKHU 10 OKPYKHOCTH. BeKTOpbl yIII0BOiT CKOPOCTH U YIIIOBOIO yCcKopeHusl. CBsi3b JIMHEH-
HBIX CKOPOCTEN M YCKOPEHUI C YITIOBBIMU CKOPOCTSIMH U YCKOPEHUSIMH.

Huaamuka. Mexanudeckas cucreMa. Crta. Macca u ummysibe. CoBpeMeHHasi TpakTOBKa 3ak0oHOB Hbro-
ToHa. CHIIBI B MEXAHHKE.

Mmmyiibe cucteMbl MaTepUAIbHBIX TOUEK. 3aKOH COXPAHEHUS UMITYJIbCA.

Oo6001mennas popmyrpoka Il 3akona HeroroHa. 3akoH BCEMHUPHOTO TATOTSHHS.

DHeprusi Kak yHHMBEpCalbHas Mepa pazIMYHbIX (POPM JBHKEHHs M B3auMojeicTBus. Pabora chiibl.
KoHcepBaTHBHBIC  HEKOHCEPBATUBHBIC CHITBI. MOIIHOCTD.

Kuneruyeckast sHeprus MexaHu4eckoi cucrembl. [loTeHnmanbHas sHeprus. 3akoH COXpaHEeHUs SHEPrUU
B MEXAHUKE.

10. MomenT unepuuu. Teopema IllTeiinepa.

1

1. MomenTt cumbel. OcHOBHOE YpaBHCHHC NTHHAMHKH BPAIIATCIIBHOI'O ABHKCHHA TBEPAOIO TCaA.

12. Kunetnyeckas dHeprusi Bpallalolerocsi U KaTsiierocs TBEpAoro Tena.
13. MoMeHT UMITyJIbCa MAaTePUAIBHOM TOYKH, MEXAHUYECKOH CHUCTEMbI M Tesla. 3aKOH COXPaHEHHS

MOMEHTa UMITyabca. OCHOBHOE ypaBHEHHE THHAMHKH BpAIIAaTEIbHOTO IBMKEHHS TBEPIOTO Te-
71a B 0000IIIEHHOM BH/IE.

14. lebopmarius B TBepaom Tene. 3akoH ['yka.
15. I'mapocraruka HecKMMaeMon KuaKkocTy. Jlasnenue croda sxuzkoctu. Cuna Apxumena.
16. CtauroHapHOe TeYEHUE MACAIbHON JKUJIKOCTH. YpaBHEHUE HEpa3pbIBHOCTH. YpaBHeHue bep-

HYJUIH.

17. Bszkocts xuakoctu. Pesxume! Teuenust. Yucno Pelinonsaca.
Pasznen 2 «KoiiebaHus U BOJHBI»
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18

19
20

. Knaccudukanus konebanuii. YpaBHCHHE TapMOHHUCCKHX KoneOaHui. Mexanndyeckue konebda-
Husi. JHeprus konebanuit. JludbdepenunansHoe ypaBHEHUE TapMOHUYECKUX KOJICOaHUIA.

. MasgTHuKu.

. BonHosoe naBmxenue. ITinockas rapmonndeckas BojHa. JlJIMHA BOJIHBI, BOJIHOBOE YMCIO, (hazo-
Bas CKOPOCTh. Y PaBHCHHUE BOJIHEI.

Paznen 3 «MonekyngapHas dU3HKa U TEPMOAHHAMUAKAY

21

22.
23.
24,

25.
26.

. OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TeOPUU HJlealbHbIX ra30B. TemieparypHas
mkana Ilenscus u KensBuna. CpeaHss KMHeTHYecKass SHeprus moJiekysn. MouekyinspHo-
KMHETHYECKOE TOJKOBAaHHE abOCOMIOTHON TeMIepaTyphl.

Tepmoaunamuueckue napamerpsl. TepMoauHaMUYECKOe paBHOBECHE U IIpollecc. YpaBHEHHE
COCTOSIHHMS MeallbHOro rasa. M3omporeccsl.

[TepBoe Hauano tepmoauHaMuku. Pabora raza. TennooOMeH, KOIMYECTBO TEMIOTHL. BHYTpeH-
HSISL DHEPTHS UACATLHOTO ra3a. Yucno crenexneit CBO0OIbI.

[Ipumenenue nepBoro Hayana TEPMOAMHAMHUKH K U3ornpoueccam. AquadaTHblid mpolecc.
TemnoemkocTh. YpapHenue Maitepa. Koadduiment [Tyaccona.

Ternoseie neurarenu. Teopema Kapno. [{ukn Kapuo u ero k.m.a.

Pasznen 4 «DnekTpuuecTBO»

27.

28.

29.
30.

31

32.

33.

34.
35.

36.
37.

DIeKTpUYECKUE 3apsi/ibl. 3aKOH coXpaHeHusl 3apsnoB. BzaumoneiictBue 3apsaoB. 3akon Kyno-
Ha.

DJIEKTPOCTATHUECKOE TI0JIC, €r0 XapaKTepPHCTHKH. DKBUMOTCHUIHATBHBIC TTOBEPXHOCTH M CHJIO-
BbIC JIMHUH JIEKTPOCTATHUECKOro nojs. [Ipunnun cynepno3uuuu nonei.

CBs3b HAMPSHKEHHOCTHU M MOTEHIMaNa. ['paguenT noreHyuyana.

[IpOBOJHMKHM B 3]IEKTPOCTATHYECKOM MoJIe. PaBHOBeCHe 3apsa10B B MIPOBOAHMKE. EMKOCTB mpo-
BOJIHMKOB.

. EMxocTs koHnieHCcaTOpoB. COeIMHEHNS KOHACHCATOPOB. DHEPTHUs 3apsKCHHOTO KOH/IEHCATOpa.

Tunsl quanexkrpuxos. [Tonspusanus AudIeKTPUKOB U ee BUIbL. [lonspu3oBaHHOCTD qUAIIEKTPU-
KOB. JlM311ekTpuyeckas BOCIPUUMYUBOCTE U IIPOHULIAEMOCTh. BEeKTOp 31eKkTpuyeckoro cmelie-
HHUS.

[IOCTOAHHBIN JICKTPUUYECKUN TOK, YCIOBHS €r0 CYIIECTBOBAHUSA U OCHOBHBLIC XaPAKTCPHUCTHKH.
Cropounnue cuibl. [Toustue 3/1C u HanpsixeHus.

CornpoTHBiieHUE IPOBOJIOYHOT0 IIPOBOAHUKA. CoeIMHEeHUs IPOBOIHUKOB.

3akoH Oma B MHTErpajbHOM (Gopme A OJHOPOAHOTO M HEOJHOPOIHOTO YYaCTKOB IICTH, JJIS
MMOJTHOH IICTIH.

3akon J[oyist — Jlenna B unrerpanbHoii popme. MoiiHOCTb TOKA.

[MonynpoBoaHuKku. 30HHAs Teopust TBeporo tena. CoOCTBEHHAs U MPUMECHAs IIPOBOJIUMOCTh
MIOJIYITPOBO/IHUKOB. Jno.

Pasznen 5 «Maraetusmy»

38

39.

40.
41.

42.
43.

44,
45,
46.

47

. MarHuTHOE 1oJjie U ero XapakTepucTuku. Makpo- u MUKpOTOKH. Bo3aeicTBie MarHuTHOTo 1o-
JIsl HA paMKY C TOKOM M Ha NIPSIMOJIMHEHHBIN POBOIHUK C TOKOM.

CunoBble THHUA MarHUTHOW MHAYKIMH. CHIIOBasi KAPTHHA MarHUTHOTO MOl PSMOJIMHEHHOTO
NPOBOJAHHUKA ¢ TOKOM M KPYroBOro BHUTKa. [IpHHIMI Cyneprno3uIiy MarHUTHBIX TOJCH. 3aKoH
buo — Casapa — Jlannaca.

Bo3saeilictBue MaruuTHOrO noJist Ha ABMKYIMiAcs 3apsaa. Cuna JlopeHia.

HamarununBanue martetukoB. HampskeHHOCTP MarHMTHOrO mnouss. MarHuTHas npoHuIae-
MOCTb U MarHMTHas BOCTIPUUMYHBOCTE.

JluamMarHeTUkH, napaMarHeTUKu U heppoOMarHeTUKH.

OnexrpomarauTHas UHAYKUUA. DJIC MHAYKIUU B MOJBHKHBIX M HEMOJBUKHBIX MTPOBOJIHUKAX.
Bpamenue pamku B MarHuTHOM T11osie. Toku Pyko.

Camounaykuus. MHAYKTUBHOCTB MPOBO/IHUKA.

Cucrema ypaBHeHui MakcBesuia B MHTErpajabHOH (hopme.

Kosnebarenbubiii KoHTyp. I[IpeobpazoBanue sHEpruu Ha pa3IMUHBIX ATarax KoJeOaHHs.

. OnexkTpomaruuTHas BosiHa. [1Ikana 3neKTpOMarHMTHBIX BOJIH.

Pasznea 6 «Onrukay
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48. OnTHka. 3aKOHBI FTecOMETpUUECKO onTUKH. [TosTHOE BHYTpeHHEe oTpaskeHHe. JIMH3BI

49, Untepdepenius ceera. YciaoBus BO3HUKHOBEHHMS uHTepdepeHuuu. [IpuHuun nonydeHus vH-
TepdepellMOHHOM KapTUHBL. Y CJIOBHSI MAKCUMYMOB U MUHHUMYMOB.

50. MuTepdepennus B Tonkoi miueHke. Konbia HeroToHa.

51. Indpakuus ceera. Ilpunnun I'oiirenca-®Openens. 3oubr @penens. Judpaxkunsa Ha kpyriaom
OTBEPCTHH.

52. Iudpakuuonnas pemierka. [JiaBHble MakcuMyMbl. [J1aBHbIe MHHUMYMBI. Paspermiaroias cro-
COOHOCTb.

53. TlonspusoBauublii cBeT. Buasl nosnapuzanun. CrocoObl MoaydeHHs MOIAPU30BAHHOTO CBETA.

54. IlpoxoxeHue ecTeCTBEHHOI'0 CBeTa yepes rnojispusarop v aHaiusarop. [loBopor miockoctu
nojsipusanuu. 3akoH bprocrepa.

55. KopnyckynsapHO-BOMHOBOM ayanu3Mm cBeta. KBaHT cBeTa. DHeprus u uMmynsc ¢oroHa. Buem-
Huit porodddexr. CBeToBOE NaBlICHHE.

56. TermoBoe wu3nydenue. 3akoH Kupxroda. AOcomorHo uepHoe Tteno. 3akon Credana-
bonsimana. 3akon Buna.

Pa3snen 7 «KBaHToBas ¢puszuka»

57. Mopens atoma Pesepdopna-bopa. Dmnupudeckue 3aKOHOMEPHOCTH B ATOMHBIX CHEKTpax.
Teopus bopa.

58. BonHoBble cBoiicTBa MUKpovacTHll. JmiHa BoHb ae Bpoiins u ee cBoiictBa. BonHoBas QyHK-
uus. Ypasaenue [lpeaunrepa.

Paznen 8 «Slnepuas dusznka»

59. CocTaB aTOMHOIO si/ipa. XapakKTepUCTUKU sapa. SAnepHbie cuiibl. Heprus cBsa3u siapa. Jledekr
Macc. DHepreTHueckui ekt AnepHOi peakiHH.

60. PaqnoakTHBHOE M3ITyUYEHHE M €0 BH/BL. 3aKOH paJMOaKTHBHOTO pacmajaa. SAaepHble peakiuu.

6.2. Onucanne nokasartejei M KpuTepueB KOHTPOJISA YCIIeBaeMOCTH,
ONMUCAHNE KA OIleHUBAHUSA

Kputepuu OlEHKH pelieHus 3aaud JJIsi KOHTPOJS Ha TMPAKTUYECKUX 3aHSITH-
X, Ha KOHTPOJIbHOM padore, /115l IK3aMeHa:

e 5 0a/1J10B BBICTABJISIETCS CTYJEHTY, €CJIU B JJOTUYECKH BBICTPOSHHOM pelle-
HUM [PaBUIbHO yKa3aHbl GOpMyIibl BceX HEOOXOJIMMBIX (PU3MYECKUX 3aKOHOB C I10-
SICHEHUsIMH, CJIeJIaHbl BCE HEOOXOJMMbIE MaTeMaTHYeCKue NpeoOpa3oBaHusl, PUCYH-
KM (MpH HEOOXOAMMOCTH ), TIOJYYEH MPABUIBLHBIA OTBET;

¢ 4 ajs1a BBICTABIISICTCS CTYJICHTY, €CJIM B OTBETE yKa3aHbl BCE HEOOXO0AMMbIE
(dbu3nueckre 3aKOHBI C MOSICHEHUSAMH, IPUBEACHBI PUCYHKH (MPU HEOOXOIUMOCTH),
HO B MOSICHCHUSX K (PU3MUYECKUM 3aKOHAM HJIM B PUCYHKE COZEPKATCS HETOYHOCTH,
WIN JIOIyIIEHA MaTEMAaTUYECKUE OIINOKa MPU PELIEHUH;

e 3 0aji1a BBICTABIISIETCS CTYJICHTY, €CJIM B OTBETE YKa3aHbl TOJILKO HE00XO-
JUMBbIE (PM3MUECKHE 3aKOHBI WM PUCYHKH (IIPU HEOOXOAMMOCTH), UM B 3aKOHAX U
PUCYHKE JOIYIICHBI OIHOKH;

e 2 Daji1a - PCLICHUE HE COJCPKUT OCHOBHOM IOHATUHHBIN ammapar 1o TemMe
3a/1a4u.

Jlns nomycka K 9K3aMeHYy CTYAEHT 00s13aH PEeIIMTh UTOTOBYIO KOHTPOJIBHYIO
padoTy Ha OLICHKY «3a4eT).
WTorosast oLeHKa 10 KOHTPOJIBHON padoTe «3aveT» WIN «He3a4der» oIpeje-
JIAE€TCS 110 CpeIHEMY OauTy 10 BCEM 3ajJlayaM BapuaHTa KOHTPOJIbHON pabOThI:
0 — 2,4 6a/11a — «HE3a4YeT»;
2,5 — 5 6a/710B — «3aUeT».
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Kputepuu otieHKH BOIPOCOB 15l 3alIUThI J1a00paTOPHO-NIPAKTUYECKUX padoT:

® «3a4€eT» BBICTABIISICTCS CTYJCHTY, €CJIM B OTBETE HA BONPOC MPABWIBHO yKa-
3aHbl BCE HEOOXOAMMbIE (PU3UUYECKHUE 3aKOHBI U OINpPEIENICHUs C MOSICHEHUsIMU, Tpa-
BUJILHO OIMCAHBI SIBJICHUS WIM B OTBETE COJACPIKATCSA HE3HAUYUTEIIbHbIC HETOYHOCTH;

® «He3a4yeT» - OTBET HE COJEPKUT OCHOBHOW MOHSATUWHBIN ammapar Mo TeMe
BOIpoOCca

Jlnst momycka K 9K3aMeHy CTYACHT 00si3aH 3alUTUTh BCE BBIMOJTHEHHBIC 1a00-
paToOpHO-NPAKTHYECKUE pabOThl HA OLICHKY «3a4eT».

WTorosas oleHka 1mo 3amure J1abopaTtopHOi pabOThl «3a4eT» WU «He3aueT»
CTaBsITCSI IPU OTBETE C OLICHKOM «3a4yeT» Ha 3 Bompoca IS 3allUThl JJabopaTopHOU
paboTsl. IToroast onieHka 1o 3amuTe J1adopaTopHOil paboThl «3a4eT» COOTBETCTBY-
€T OTBETY Ha BOIPOCHI IS 3aIIUTHI Ja00paTOPHOM pabOThI ¢ OLIECHKAMU «3a4eT».

JIsIss BBITIOJIHEHUS W 3aIIUTHl J1TAOOPAaTOPHO-NIPAKTUYECKHX PAOOT CTYIECHTHI
pa3domBarOTCs HA Majble TPynmel Mo 4 - 6 yenoBek. Kakmas rpymma BBIOJHIET HA
3aHATUM WMHJIMBUIYyallbHYIO JaboparopHyto paboty. [lpu 3ammrte nabopaTtopHo-
MPAKTUYECKON padOThI MAJIOH TPYIIION OTBETHI KAXKIOTO CTYACHTA OIEHUBAIOTCS I10
KPUTEPHUAM UHAUBUILYATIBHO.

Kputepuu oLieHKH BOIIPOCOB K IK3aMEHY:

e 5 0aJUI0B BBICTABIISICTCS CTY/ICHTY, €CIIA B JIOTUYECKHA BBICTPOEHHOM OTBETE
Ha BOIPOC MPAaBUJIBHO YKa3aHbl Bce HEOOX0AUMbIE (PU3NUYECKHE 3aKOHBI U OIpeelie-
HUS C TIOSICHEHUSIMU, TIPABWJIBHO OMUCAHBI SBJICHHS, MPECTABICH BBIBOJI OCHOBHBIX
(GopMyJ1 B COOTBETCTBHH C M3JI0KEHHBIM JICKIIMIOHHBIM MaTE€pPHAJIOM;

¢ 4 Daj1a BBICTABIISIETCA CTYACHTY, €CJIM B OTBETE yKa3aHbl BCE HEOOXOAMMbIE
(du3MyecKre 3aKOHbI U OIPE/ICIICHUS C MOSCHEHUSIMU, OIIMCAHbI SIBJIICHUS, HO B IOSIC-
HEHMSX K (PU3NYECKUM 3aKOHAM U ONPEIENICHUSIM COJAEPIKATCA HETOUHOCTU U (WIIH)
SIBJIGHUS OITMCaHbl ¢ OMIMOKON M (MJIM) HE MpEJICTaB/IeH BbIBOJ OCHOBHBIX (OpMYII B
COOTBETCTBHH C U3JI0KEHHBIM JICKITAOHHBIM MaTEPUAJIOM;

e 3 0ass1a BBLICTABIISICTCSl CTYJ/ICHTY, €CJIM B OTBETE YKa3aHbl TOJILKO HEOOXO-
JTUMbIe (PU3NIECKUE 3aKOHBI, ONpeecHus 0e3 MosicHeHUH (WM B MOSCHEHHSX CO-
JiepKaTcs OIMOKKM) U (MJIK) TIPU ONMUCAHUU SIBICHHUS JOMYIIEHbI ONTMOKHU (MU OIHU-
CaHHE OTCYTCTBYET);

e 2 faJl1a - OTBET HE COJCPKUT OCHOBHOU TOHSITUHUHBIM anmapar mo TeMe BO-
npoca.

Jlist OLIEHKW 3HAHWM, YMEHUH, HABBIKOB U (DOPMHUPOBAHMUS KOMIICTEHIUHU II0
JUCHUIUIMHE MPUMEHSETCS TPAAUIMOHHASI CUCTEMa KOHTPOJIS U OLICHKH YCIIEBAaeMO-
CTH CTyAeHTOB. [Ipu ucnosiib30BaHUU TPAAUITMOHHONW CUCTEMBI KOHTPOJIS M OICHKU
YCIIEBAEMOCTH CTYJICHTOB HCIIOJIb3YIOTCS KPUTEPUH BBICTABJICHUS OLICHOK IO YEThI-
pex0amIbHOU CHUCTEME «OTIUYHOY», «XOPOIIO», «Yy/IOBIECTBOPHUTEILHO», «HEY/IOBIIE-
TBOPHUTEIIBHOY.

Ha sKx3aMeHe CTyJIeHT OTBEYaeT Ha J[Ba TECOPETHUECKHX BOMPOCA, BKIOYCHHBIX
B OMJIEeT, M pemraeT oJHy 3ajaudy. buiner u 3agady CTyAEHT BBHIOMpAET CIy4ailHO M3
KOMIUIEKTA IpeaaraéMbIX €My COOTBETCTBYIOLIMX MarephayioB. MToropas oneHka
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110 3K3aMCHY BBICTABJISCTCA I10 cpeﬂHeﬁ apmbmeTqucrcoﬁ OLICHKC OTBCTOB HA TCOpC-
THYCCKHE BOIIPOCHI H PCILICHUA 3a1a4n:

Kpurepuu oneHuBaHus pe3yJibTATOB 00yUeHHS JIsI CIa4H IK3aMeHa
Tabmnuua 7

Ouenka Kpurtepuu ouenuBanus

OTau4HO cpenusis apupMeTruecKas OlleHKa MO OTBETY HA TEOPETHU-
YECKHUEe BONPOCHI U pellieHue 3ajauu - ot 4,5 10 5 6aos;
KOMIIETCHIINH, 3aKPETUIEHHBIC 3a TUCHUIUTHHOH, chopmu-
pOBaHbl Ha YPOBHE — BBICOKHIA;

Xopouio CpeliHsis apu(pMEeTHYecKasi OLIEHKA 110 OTBETY Ha TEOPETH-
4YeCKHE BOIMPOCHI U pelieHue 3aaadu - ot 3,5 no 4,4 Oan-
JIOB; KOMIIETEHLIMH, 3aKpeIuIEHHbIC 3a JAMCIMIUIMHOM,
c(hopMHUPOBAHBI HA YPOBHE — XOPOLIH (CpeaHUIA)

Y 10BIIETBOPUTEIIHHO cpelHsis apupMeTHIecKasi OLleHKa 10 OTBETY Ha TEOpEeTH-
YeCKHEe BOMPOCHI M pelIeHue 3aaa4du - ot 2,5 a0 3,4 Gan-
JIOB; KOMIIETCHLIMH, 3aKpEeIUIEHHbIE 3a JAMCLMIUIMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — JIOCTATOYHBIH

HeynoiieTBopUTeIbHO | cpefHsis apudmeTryeckas OLEHKa 110 OTBETY Ha TEOPETH-
YeCKHEe BONPOCHI U peieHue 3aaauu - ot 0 qo 2,4 6annos;
KOMIIETCHIIMH, 3aKPEIUIEHHbIE 332 AUCHUIUITMHON, HE cdop-
MUPOBaHBI

7. YueOHo-MeTOAUYeCKOe U HH(POPMAIIHOHHOE 0O0ecnevyeHue JUCITUTITTHHBI
7.1 OcHoBHas JuTepaTypa

1.Tpodpumona T.W. Kypc ¢usuku: yueOH. nocodue st CTy1. YUPEIKACHUN BBICIII.
oOpasosanus / T.U. Tpodumosa. — 23-e uzz., crep. — M.: U3narenbekuil LeHTp
«Axagemusy», 2017. — 560 c.

2. Tpopumona T.N. COopuuk 3aaau no kypcy ¢usnku. Yuednoe noc. / T.U. Tpo-
dbumosa. — 3-e u3a. — M.: OO0 "Uznarennsckuit nom "Onuke 21 Bex", 2003. —
384 c.

3. Tpodpumona, T. . PyKoBOACTBO K peIIeHUIO 33/1a4 MO (U3UKE : YUCOHUK IS
By30B / T. U. Tpodpumona. — 3-e uzj., ucnp. u aomn. — Mocksa : M3agateinnb-
ctBo lOpaiit, 2025. — 265 c. — (Bricmiee obOpazoBanue). — ISBN 978-5-
9916-3429-8. — Texkcr : anekrpoHHbii // OOpaszoBarenbHas Iuiatdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/559650.

7.2 JlonoTHUTEIbHAS JIUTEPaTypa

1.CaBenbes, U.B. Kypc ¢usuku: yuedHOe nocodue aist By3oB: B 3 Tomax / 1.B.
CaBenbeB. — 8-¢ u3j., crep. — Cankr-IlerepOypr: Jlansb, [6. r.]. — Tom 1:
Mexanuka. MonekymnsapHaas ¢uzuka — 2021. — 356 c. — ISBN 978-5-8114-
6796-9. — TekcT: 2neKTpOHHBIH // JIaHb: dIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/152453.

2.CasenbeB, U.B. Kypc dusuku: yuedbnoe mocodbue: B 3 tomax / 11.B. Casenbes.
— 6-¢ u3n., crep. — Cankr-IlerepOypr : Jlansp, [0. r.]. — Tom 2: DnekTpuue-
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ctBO. Konebanus u BonHel. BomnoBas ontuka — 2019. — 468 ¢. — ISBN
978-5-8114-4253-9. — Texkcr: oanekTpoHHbld //  Jlanb: 2JIEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/117715.

3.Xycaunos, IIL.I". Kypc ¢buszuku: Teopus, 3aaun U BONPOCh: yueOHOE nocodue /
HI.I'. XycannoB; PoccuiiCkuil rocyIapCTBEHHBIH arpapHblil YHHUBEPCUTET -
MCXA umenu K.A. Tumupsizesa (MockBa). — DIEKTPOH. TEKCTOBBIE JIaH. —
Mocksa: PITAY-MCXA um. K.A. Tumupsizesa, 2021 — 464 c¢. — Pexum 1o-
ctyna: http://elib.timacad.ru/dl/local/s20210609.pdf.

4. KonormiuH, H.A. ®usuka. Marepuainbl KOHTPOJIBHOM pabOThl il CTYJACHTOB
arpapabix HampaBineHud noarotoBku. / H.A. Konornun, W.B. JleBkun, B.JI.
[Ipumen; Pocculickuii rocyaapcTBeHHbIM arpapHblid yHHUBepcureT - MCXA
umMenn K.A. TumupszeBa (MockBa). — DIEKTpOH. TEKCTOBBIE JaH. —
Mockga: P'AY-MCXA um. K.A. Tumupszesa, 2021 — 154 c¢. — Pexxum no-
cryna: http://elib.timacad.ru/dl/local/s20210715.pdf.

5.Xycaunos, LII.I". OcHOBBI MEXaHUKU U MOJEKyJspHas ¢u3uka: yueOHoe moco-
oue / HI.I". XycannoB; Poccuiickuii rocy1apCcTBEHHBIN arpapHblii yHUBEPCUTET
- MCXA umenn K.A. TumupszeBa (MockBa). — DJIE€KTPOH. TEKCTOBBIC JIaH.
— Mocksa: PI'AY-MCXA um. K.A. Tumupssesa, 2020 — 146 c¢. — Pexum
nocryna: http://elib.timacad.ru/dl/local/umo456.pdf.

6.Xycaunos, I11.I". DnekTpoMarueTusm U BoJiHbl: yaeOHoe nocoodue / LI, Xyca-
uHOB; Poccuiickuii rocygapcTBeHHbIN arpapHbiil yHuBepcuTeT - MCXA umeHnu
K.A. TumupszeBa (MockBa). — DJIEKTPOH. TEKCTOBble JaH. — MockBa:
PFTAY-MCXA wum. K.A. Tumupssesa, 2020 — 168 c¢. — Pexum gocryma:
http://elib.timacad.ru/dl/local/umo457.pdf.

7.Konomun, H.A. ®usuka. Marepuanbl A pelieHUs] KOHTPOJIbHOM pabOTHI.
Yacrtp 1: yuebHo-meroauueckoe nocodue / H. A. Konorumn; Poccuiickuii roc-
yaapcTBeHHbIM arpapHblii yHuBepcuter - MCXA umenn K. A. Tumupssesa
(MockBa). — DinekTpoH. TeKkcToBbie JaH. — MockBa: PTAY-MCXA um. K.A.
Tumupssesa, 2018 — 215 C. — Pexum J0CTYyTIA:
http://elib.timacad.ru/dl/local/umo315.pdf.

8. Konormn, H.A. ®usuka. Matepuaibl Uil peIICHUs] KOHTPOJIbHOW pabOTHI.
Yacte 2: yueOHO-MeToam4eckoe nmocodue / H.A. Konoriun; Poccuiickuii roc-
yaapcTBeHHbI arpapublii yHuBepcuteT - MCXA umenu K. A. Tumupszena
(MockBa). — DnekTpoH. TekcToBble 1aH. — MockBa: PTAY-MCXA um. K.A.
Tumupszena, 2020 — 183 C. — Pexum IOCTyIa:
http://elib.timacad.ru/dl/local/umo449.pdf.

9.Konormmun, H. A. ®usuka. Matepuaibl KOHTPOJIbHOU pabOThl ¢ LU(PPOBHIMU
KOMIIETEHLIUAMHU ISl HanpaslieHuH 1oaArotoBku cdepsl IT arpapHbix By30B :
VYyedHo-meroauueckoe nocodue / H. A. Konomn, K. A. I'opiikoB. — MockBa
: Poccuiickuii rocynapcrBeHHbl arpapHblid yHuBepcuteT - MCXA uMm. KA.
Tumupsizena, 2022. — 168 C. — Pexum JOCTYyTA:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.

10.Xycaunos, . I'. Jlekiniuu no ¢usuxe. Yacte III. Ontuka. AtomHas Qusuka.
dusuka TBEpAOro tena. Puznka aTOMHOIO sijipa v 3JieMeHTapHbIX yactu / 111,
I'. XycannoB. — MockBa: Poccuiickuii rocyIapCTBEHHbIN arpapHbIi YHUBEPCHU-
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teT - MCXA um. KA. Tumupsszesa, 2023. — 305 c. — Pexxum npocryna:
http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.
7.3 HopMaTuBHbIE IPABOBbIE AKThbI
He npenycmotpeno.
7.4 MeToanuyeckue yKa3aHusi, pEKOMEHIAUM U APYIrHe MaTepuaJibl K
3AHATHAM

1.Mexanuka: meroauueckue ykazanus / B.JI. IIpumen [u ap.]; Poccuiickuii rocy-
napcTBeHHbI arpapHbii yHuBepcuteT - MCXA umenu KA. Tumupsszena
(MockBa). — D5ekTpoH. TekcToBble JaH. — MockBa: PTAY-MCXA um. K.A.
Tummupsizena, 2018 - 61 C. — Pexum JOCTyTaA:
http://elib.timacad.ru/dl/local/umo214.pdf.

2.Konommun, H. A. [Torpemnoctu ¢pusndeckux uzmepenunii / H. A. Konommun, C.
A. Mapunosa, M. B. IllecrakoB. — MockBa: Poccuiickuii rocyaapCcTBEeHHbIN
arpapublii yHuBepcuteT - MCXA uMm. K.A. Tumupssesa, 2022. — 35 c. — Pe-
uM goctyna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3.bamnaveB B. A., BeictpoB I'. C., JImutpues I'. B., Epmos A. II. Mexanuka
4yacTh [: MeToaMYecKHe yKa3zaHHUs MO BBLIMOJHEHUIO JIaDOpaTOpPHBIX padoT. —
M.: ®I'BOY BIIO MI'AVY, 2013. — 44c.

4.banutaueB B. A., beictpos I'. C., Imutpues I['. B., Epmios A. I1., Typkun A. B.
Mexanuka. MeToau4yeckue yka3aHus 10 BBIIIOJHEHUIO J1ab0paTopHbIX paldoT.
Y. 11 / Tlox obmieit pea. A. B. Typkuna. — M.: ®I'BOY BIIO MI'AY, 2013. —

48 c.
S5.beictpoB I'. C., Epmio A. I1., Xpamimuna 3. B. DnexrpuuectBo. Metouyeckue
ykazaHusi K JjaboparopHeiM paboram. Y. . — M.: BHUUI'uM wumenu

A.H.Koctskosa, 2016. — 48 c.

6.boictpoB I'. C., Hukonaes C.H., Xpammuna 3. B. Dnekrpomaruetusm. Meto-
JMUYECKUe yKa3zaHus K jabopaTopHbM padoram no ¢usuke. Y. II. — M.: BHU-
NI'uM umenn A.H.Koctskosa, 2016. — 60 c.

7.bauutaues B. A., beicrpos I'. C., Imutpues I'. B., EpmoB A. I1., Typkun A. B.,
YennokoB b. M. OnTuka u atomuas ¢usuka. Metoguyeckue yka3aHus MO Bbl-
noJiHeHu1o JlaboparopHbix padot. Y. II / Tlox obmeit pen. A. B. Typkuna, I'. B.
JmutpueBa. — M.: ®I'6OY BIIO MI'AY, 2013. - 50 c.

8. [lepeyens pecypcoB HHPOPMANHUOHHO-TEJIEKOMMYHHKAIMOHHOH CeTH
«HTEepHEeT», HEOOXOAMMBIX /1JI51 OCBOCHHS THCIUTLIHHBI

He nmpenycmotpeno
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9. [lepeyeHb NPOrpaMMHOI0 O0ecIeYeHUus1 U
MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Tabnuua 9
IlepeyeHb NporpaMMHOIo odecrneyeHus
HaumeHoBaHHe
Ne T HaunmenoBanue Tun ABTO Ton
n/n P y nporpaMMbl | MPOrpaMMbl p pa3padoTKu
JTHCIHILTHHBI
Pazpnen 1 «®Pusuueckue oc-
Microsoft Word . 2007 u BEI-
| |HOBBI MCXaHHUKID) Ipuknaanas | Microsoft
Pasznen 4 «BiekTpuyecTBO» e
Pazpen 6 «Onrukay»
Pasznen 1 «®@usudeckue oc-
. ) . 2007 u BEI-
2 |HOBH MCXQHHKH» Microsoft Excel | Pacuernas Microsoft
Paznen 4 «DnekTpuyecTBo» oie
Paznen 6 «Ontuka»

10. Onucanue MaTepuanbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM SISl OCYIIECTBICHHUS
00pa3oBaTEILHOTO MPOIECca MO AUCIUTIIINHE

Tabauua 10

CBenenusi 00 od0ecne4eHHOCTH CIICHHAJIHU3HPOBAHHBIMH aAY/IMTOPHAMM,

Ka0MHeTaMM, J1a00paTopusAMH

HaumenoBanue cneuu-

AJIBHBIX MOMeIeHHi

NoMelleHHi 1/l camo-

CTOATEJBLHOMH padoThI

(Ne yuebHoOro kopmyca,
Ne ayquropuu)

OCHAIIEHHOCTh CNEeNHATbHBIX MOMeIeHHH U TIoMeleHni 1JIst
CAMOCTOSITE/IbHON padoThI

1

YueOnas naboparopus,
ayoumopus 0as npoeede-
HUsL 2PYNNOBLIX U UHOUBU-
O0YaIbHBIX KOHCYIbMAayu,

meKyuje2o KOHmpoJis u
NPOMENCYMOUHOU amme-

cmayuu

(YueOHsbrit koprryc Ne 28

ayn. 301a)

1.Ctonm 21 mr.

2.Crynes 39 mir.

3. JJocka menoBas 1 1.

4.1Ixadsl 2 mrT.

5. TunoBoii kKomMIuIeKT o0opynoBanus nabopatopun «MonekynsapHas
¢dusuka n repmoauHamuka» 1 mr. (naB.Ne410124000603107)

6.Tunosoii koMIUIEKT 000pYI0BaHUs Jaboparopuu «PU3UYECKue oc-
HOBbI MeXaHUKKU» | mt. (MHB. Ne410124000603116)

YueOnas ayautopus ams
MPOBEICHUS 3aHSATUI Ce-
MHUHAPCKOT0 THIIA, 2pyn-
HOBBIX U UHOUBUOYATLHBIX
KOHCYIbmayuii, mexkyuje2o
KOHMPOJISL U NPOMENCY-
MOYHOU ammecmayuu
(Yuebnsbrit kopryc Ne 28
ayn. 3016)

I.ITapTer 23 .

2. Crynbs lurr.

3. Cron 1 mr.

4, Jlocka MemnoBasi 11T,
S.xader 1 mT.

VYuebHas nadboparopusi,
ayoumopusi 015 npogede-
HUSL 2PYNNOGHIX U UHOUBU-

—

Cronasl 20 wrT.
Cryabs 29 wr.
Jlocka mestoBas 1 1T,

bl
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O0YaNbHbIX KOHCYIbMayui,

4. [lxader 1 mr.

meKyuje2o KOHmpoJs u 5. TunoBoii komriekT 00opynoBanus Jadboparopuu «BosiHOBBIE
npomexcymounou amme- | npoueccei» 1 mrt. (uuB.Ne 410124000603118)
cmayuu 6. TunoBoii KoMIIeKT 060pyroBaHus JabopaTopun «INEKTPU-
(YueOnsrii kopriyc Ne 28 | yectBo u marHetn3m» | mr. (uHB.Ne 410124000603235)
ayn. 302)

YyuebHas aydropus s
MIPOBEACHUS 3aHATHH JIeK-
IIMOHHOTO THITA
(YueOnsrit kopryc Ne 28
ayn. 304)

1.Cron 1 mrr.

2.ITapter 70 mrr.

3. Ctymbs 1.

4 Jlocka menoBas 1 .
5.Kadenpa 1 wr.
6.9kpaH 1 .
7.11poexrop 1 miT.

Yuebnast naboparopus,
ayoumopus 07151 nposede-
HUsl 2PYNNOGLIX U UHOUBU-
O0YaANbHbIX KOHCYAbMAYUl,

meKywe20 KOHMpPOoIs U
NPOMEINCYMOYHOL amme-

1.ITapTser 17 wrt.

2.Ctynbs 35 wr.

3. Jlocka MenoBas 1 1.

4.1lIxadsr 1 mr.

5.Tunosoit kommaekT odopyaoBanus naboparopun «Kpanrosas ¢pu-
3uka» | wr. (uuB.Ne 410124000603114)

cmayuu 6.YcTaHoBKa U1 AKCIEp. M3Y4. 3aKOHOB TEIUI.U3J. 1 mT. (MHB.Ne
(VueOnsrii kopryc Ne 28 410134000000313)
ayn. 337)

YyueOHas nadbopatopusi,
ayoumopust 015 npogede-
HUS 2PYNNOGBLIX U UHOUBU-
O0YaNbHbIX KOHCYIbMayui,

meKyuje2o KOHMpoJis u
NPOMENCYMOUHOU amme-

cmayuu

(Yuebnbrit kopryc Ne 28

ayn. 336)

1.ITaptei 20 1t.

2.Ctynbs 34 wr.

3.Jlocka menoBasi 1 1mT.

4.Ulxadsr 1 mr.

5. TunoBoit kKoMIuieKT 00opyaoBaHus A Jadoparopun «KBaHnrosas
dusukan 1 mr. (naB. Ne 410124000603113)

YueOHas 1abopaTopus,
ayoumopus 01 npoeede-
HUSL 2PYNNOBBIX U UHOUBU-
O0YaIbHBIX KOHCYIbMAayu,

meKywezo KOHmposi u
NPOMENCYIMOYHOU amime-

I.ITapTel 16 1.

2.Ctynbs 34 wT.

3.Jlocka menoBast 1 miT.

4 Illxadwr 1 wr.

5. TunoBoi KomIuIeKkT obopyoBanus 1abopatopuu «BoaHOBEIE MIpo-
neccel» 1 mr. (MHB.Ne 410124000603117)

cmayuu 6.TumoBoi KOMIUIEKT 000pyAOBaHHs Tab0paTOPUH «DIEKTPUIECCTBO
(YueOnsbiit kopriyc Ne 28 | u marnetusm» | mr. (uuB.Ne 410124000603236)
ayn. 335)

YueOHas nabopaTopus,
ayoumopus 0as npoeede-
HUsL 2PYNNOBBIX U UHOUGBU-
O0YaIbHBIX KOHCYIbMAayu,

meKywe2o KOHmpos u
NPOMENCYMOYHOU amme-

cmayuu

(Yuebnbiii koprryc Ne 28

ayn. 332)

1.Croner 9 mir.

2.Ctynbs 21 mr.

3. TunoBoii KOMIUIEKT 000py10BaHUs Jaboparopuu «PU3nYecKue oc-
HOBbI MeXaHUKKU» | mt. (MHB. Ne410124000603115)

Yuebnas naboparopus,
ayoumopus 07151 npogede-
HUsL 2PYNNOGLIX U UHOUBU-
OYAIbHBIX KOHCYIbMAyul,

1.Cromn 11 mr.

2.Ctyneg 21 wr.

3.TurnoBoii KOMILUICKT 000pyroBaHus 1abopatopun «Puszndeckue oc-
HOBBI MeXaHuku» 1 mr. (mHB. Ne410124000603115)
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meKyuje2o KOHmpo.s u
NPOMENCYMOUHOU amme-
cmayuu
(Yuebnslii koprryc Ne 28
ayn. 333)

4. TunoBoit KOMIUIEKT 00opyaoBaHus nabopatopun «MonekynsapHas
¢uszuka u repmoguHamuka» | mr. (uuB.Ne 410124000603106)

VYueOHas aynuropus s
NIPOBE/ICHUS 3aHSATHH ce-
MHUHapCKOTo TUNA, ayou-
mopus 011 nPoeeoeHUs
2PYHNOBBIX U UHOUBUOY-
@IbHBIX KOHCYTbmayutl,
MeKyuje2o KOHmpoJis u
NPOMENCYMOYHOU amme-
cmayuu
(Yuebnsiit kopryc Ne 28
ayn. 306a)

1.Ctonspr 18 miT.

2.Cron ayst npenojasarens 1 wir.
3.Crynbg 55 wr.

4. Jlocka menoBasi 2 miT.
5.1kadsr 3 orr.

VYuebnas naboparopus,
ayoumopus 0as npoeede-
HUsL 2PYNNOGLIX U UHOUBU-
O0YaIbHBIX KOHCYIbMAayu,

meKywe2o KOHmpoIs u
HNPOMENCYMOYHOU amme-

cmayuu

(Yuebnslii koprryc Ne 28

ayz. 3060)

1.ITapTer 27 wT.

2.Ctynps 57 wir.

3. Jlocka menoBas 1 wr.

4.1lIxadwr 3 mrT.

5. TunoBoit KOMIIIEKT 000pyAOBaHHA Tab0opaTOprn «DIEKTPUICCTBO U
mar"etuszm» | mt. (nHB.Ne 410124000603236)

6.Tunosoii komMIUIeKT 000pyI0BaHus taboparopuu «MonekyssipHas
¢usuka u repmoguHamukay 1 mT. (naB.Ne 410124000603106)

7. TunoBoi KOMIUICKT 060py/1oBanus naboparopun  «Pu3ndeckue
ocHOBbI MexaHukmn» 1 wr. (uHB. Ne 410124000603115)

VYueOHas aydropus s
NIPOBEJICHUS 3aHATHH ce-
MHHApCKOro TUMa, ayou-
Mopus 015 NPOGeOeHUs
2PYNNOBBIX U UHOUBUOY-
WILHBIX KOHCYTbmayutl,
meKywe2o KOHMpPOoIs u
NPOMEINCYMOYUHOL amme-
cmayuu
(Yuebnslii kopmyc Ne 28
ayn. 307)

1.JITaGoparopubie cTosbl 15 mT.
2.Cron mis npenogasarens 1 mit.
3.Ctynes 47 .

4 Jlocka menoBasi 1 mrr.

5. lkader 1 wrr.

[lenTpanbHas HayuHAas
ounodnuorexka umenu H.H.
JKenesHoBa, YuTaJIbHBIE

3a1bl OMOJINOTEKH

Obmexutne. Komuara
U1 CAaMOIIOITOTOBKH

11. MeTroanueckue PEKOMEHIAINHHA CTYACHTAM 110 OCBOCHHKO JHCHUIIJINHBI

[Tocne ka0l neKunun TpeOdyeTCss cCaMOCTOATENbHAs MPOPad0TKa U3II0KEHHO-
ro marepuaia. [Ipu noaroToBke K MpakTHUYECKOMY 3aHATUIO HEOOXOIUMO ITOBTOPUTH
TeopeTHdecKuii MaTepuai no teme. [lepen 1abopaTopHO-NPAKTUYECKUM 3aHATUEM I10
BBITIOJIHEHUIO pabOThl HEOOXOAUMO MOJATOTOBUTH KOHCIEKT padOThl, BHUMATEIbHO
U3Yy4MB COJIEp)KaHUE METOJIMYECKUX YKa3aHUM, U 3aIIOMHUTD MTOPSII0K BBIITOJTHEHUS.
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Buabl n gopmbl 0TPadOTKH NPONYLEHHBIX 3AHATHH

CTylleHT, mpONMyCTUBIIMHN JEKIHUIO, JOJLKEH 0TpaboTaTh TEOPETUUECKUI MaTe-
pHaJl [0 COOTBETCTBYIOIIEH TEME CAMOCTOSITENIBHO.

CTy/ieHT, NPOMYCTUBIINNA IPAKTUYECKOE 3aHITHUE, I0JKEH MOIYYUTh Y IIPEro-
JIaBaTelIsl JIOTOJIHUTEIBHBIE 33/1a4d 110 COOTBETCTBYIOIIEH TEME, PELIUTh UX U CAATh
nperoiaBaTesto, Wik oTpadoTaTh (BBIMOJHUTE) 1a00paTOPHO-MPAKTUYECKYIO pado-
Ty, pPaCCUUTATh €€ U 3alUTHUTD.

12. MeTroanueckue PEKOMCHIAAUHH NIpenoaaBare/isiM 1o opraHu3aluun 06y‘leHHﬂ
o JHCHHUIIJIMHE

Jliist 6oJiee yenemHoro 0CBOSHUs! JAIMCUUIUTHHBL «DU3HKa» PEKOMEH1yeTCs
CHaualia 1aBaTh CTyJAEHTaM JICKIIMOHHBI MAaTEPHUaJ, a 3aTEM 3aKPEIUISATh €T0 BUAE
[PaAKTUYECKUX 3aHITUH.

M3y4yeHune Kypca CKIIaAbIBAETCA U3 JIEKIIUN, TPAKTUYECKUX 3aHATUU U CaMO-
CTOSATEJILHOM PabOThI CTYI€HTOB.

Ha jekuusax oCcBeIarTcsi OCHOBOIIOJIArarye BOIPOCH! porpaMmsl. Hacts
pa3ziesioB BLIHOCUTCS HA CAMOCTOSITENIbHYIO POPAOOTKY.

[IpakTHyeckue 3aHATUs IPEAYCMaTPUBAIOT Pa3BUTHE Y CTYICHTOB HABBIKOB
KOJIMYECTBEHHOTO aHaIu3a GU3HMYECKUX MPOLIECCOB, COCTABISIONINX CYTh IIPOrpam-
Mbl. DOPMHUPYIOTCS TPUEMBI PACCMOTPEHUS KOHKPETHBIX BOITPOCOB € MO3ULIHUU (PyH-
JaMEHTAJIbHBIX 3aKOHOB HaykH. JlabopaTopHO-nipakTHYecKnue paboThl HATISAIHO Je-
MOHCTPHUPYIOT PU3NYECKUE 3aKOHBI U SIBJICHUSL.

~
P/ o

[Iporpammy paspaboranu:
Xycaunos 1.1, 1.n.4., npodeccop

Azepoesa T.A., K..-M.H., JOUEHT
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PELHEH3UA

Ha pabouyio nporpammy Aucuuiiuebel b1.0.14 «®uznka»
OITOII BO no nanpaiaenuio 09.03.02 « Mughopmayuonnsvle cucmemst u mexnoro2uu» Hanpab-
JeHHOCcTH « KoMnbloTepHble HAYKH M TeXHOJIOTHH HCKYCCTBEHHOT0 HHTe/LIeKTay, « boiabmue
AaHHbIE H MAIIHHHOE 00YUYeHHe» (KBATH(HUKAIMSA BBINYCKHUKA — 0aKajaBp)

MouynoBoit Haranbeil AnexcanapoBHOM, moneHToM Kadeapsl TexHocdepHoil Oe3omacHo-
ctu ®PI'bOY BO «Poccuiickuii rocyaapcTBeHHbIH arpapHbiii yHuBepcuter - MCXA nmenn KA.
Tu-mupsizeBa», KaHJIMJaTOM TEXHUYECKUX HAYK (J1ajiee M0 TEKCTY PELEH3EHT), IPOBEIEHO PEleH-
3upoBaHue padbouei nporpaMmmbsl AucUUILIMHBL «Puzuka» OITOIT BO no nanpasinenuto 09.03.02
«Hngpopmayuonnsie cucmemvl u mexnonro2uu», HaNPaBICHHOCTH «Komnviomepuvie HAYKU U UH-
MeNIeKmyalbHblll anaiu3 OanHwvlx», «boavuwue oamnnvle u mauwuxHoe obdyuenuey» (OakamaBpuar)
paspaborannoii B ®I'bOY BO «Poccuiickuii rocynapcrBeHHbiid arpapHbii yausepeuter — MCXA
umenn K. A. Tumupssesa», Ha kadeape dbusuku (paspadorunku — Xycaunon [laykar ["abaynxako-
BUY, npodeccop Kadeapbl GU3MKH, TOKTOp NMefarornyecknx Hayk U Asnepoea Tamuna AXmanos-
Ha, TOUEeHT Kadeapsl (U3HMKH, KaHAUAAT PU3NKO-MaTeMaTHYECKUX HayK).

PaccmoTpeB npeacTaBieHHBIC HA PELEH3UI0 MAaTEPHAIIbl, PELIEH3EHT MPUIIET K CIEeIYIOLHM
BBIBO/IAM:

1. [IpenbsiBnenHast paboyasi mporpaMMa AMCUUIUIMHBL «Pusuka» (nanee no Tekcry Ilpo-
rpamma) coomeemcmeyem TpeboBanusam PI'OC BO nmo nampasnenuto 09.03.02 «HUnghopmayuon-
Hble cucmemvl u mexronozuuy. Ilporpamma codeporcum Bce OCHOBHBIEC Pa3ienbl, COOMEEmMcmayem
TpeOOBaHUSM K HOPMATHBHO-METOINYECKUM JIOKYMEHTAM.

2. Ipencrasnennas B [IporpaMme akmyansrocms yieOHONH TUCIMIUITMHBI B pAMKax peasu-
zauun OIIOIT BO we nodanexcum comuenuro — MUCHHUIIIMHA OTHOCUTCS K 00sA3aTEIbHOM dYacTH
yuebHoro nukna — b1.0.

3. llpencrasnenusie B [lporpamme uenu NUCUMIVIMHBL coomeemcmeyiom TpeOOBaHUIM
@®I'OC BO nanpasnenus 09.03.02 «Hugopmayuonnsie cucmemsl u mexHoa02uuy».

4. B coorBerctBum ¢ IIporpammoii 3a qucuuninnnoil «@usmka» 3akpeniacHo | komnemen-
yun (2 unouxamopa). {ucuuruinna «®@usuka» u npeacrasiennas [Iporpamma cnocobna pearuso-
6amb UX B 00BABJICHHBIX TPEOOBAHHUSAX.

5. Pesynvmamot o6yuenun, nipeactasicHHbie B IIporpamme B KaTeropusx 3HaTh, YMETb,
BIIQJICTh coomeemcmeayom crnenuuke U COACPKaHNI0 JUCIUIIIHHBI U 0eMOHCMPUPYVION 803MOIC-
HOCHIb TIOJTYY€HUS 3asIBIICHHBIX PE3Y/IbTATOB.

6. OOmiast Tpy10EMKOCTh JUCHMIUIMHBL «DH3uKa» cocTaBisieT 4 3a4€THBIX €UHHIIbI
(144 gaca).

7. Wnpopmanus 0 B3aMMOCBA3H U3Yy4aeMBbIX AUCUHUILUIAH U BOIIPOCAM MCKITFOUEHHUS TyOnu-
POBaHUSI B COAECPIKAHUM TUCLUIUIMH coomeemcmeyem aeictButenbHocTd. Jucuurumna «Duszuka»
B3auMocBsizaHa ¢ Apyrumu aucuuruimHamMu OITOII BO u YyebHoro miaHa 1o HampapJIEHHIO
09.03.02 «Hugpopmayuonnvie cucmemvl u mexuoiocuu» U BO3MOKHOCTb NyOIHpPOBaHUA B COACP-
JKaHUHU OTCYTCTBYET.

8. IlpencraBnennas [Iporpamma mnpesnosaraeT UCMOJIb30BAHUE COBPEMEHHBIX 00pa3oBa-
TENIbHBIX TEXHOIIOTUH, UCTIOIb3YEMBIX MPH PeaM3allii pa3InYHbIX BUI0B yueOHOH paboTbl. Dop-
MBI 00pa3zoBaTeIbHBIX TEXHOJIOTHI coomeenicmeayiom cneliuke AMCUUTUINHBL.

9. Bunapl, conepkaHue U TPYAOEMKOCTb CaMOCTOATEIBHON pabOThl CTYJICHTOB, MPEACTaB-
neunsle B Ilporpamme, coomseemcmeyiom TpeOOBaHUSIM K MOATOTOBKE BBIIYCKHHUKOB, COZepra-
mmmMest Bo @T'OC BO nanpasiienus 09.03.02 « Uughopmayuonnvie cucmemvt u mexHoI02UuL».

10. ITpencraBneHHbie U onucanubie B IIporpamme GopMmel mexyiyeli OLEHKH 3HAHUN coom-
semcmeyrom crietiuduke TUCIUIUTHHBL U TPEOOBAaHHUSM K BBIITYCKHUKaM.

dopma NMPOMEKYTOYHOTO KOHTPOJISI 3HAHUW CTYJCHTOB, mpeaycMmorpenHas [Iporpammoii,
ocyiecTBisiercs B hopMe IK3aMEHa, YTO coomeemcmeayem CTaTycy NUCHMILIMHbL, KaK JUCLIATLTH-
HBI 00s13aTeNbHOM YacTh yueOHoro nukia — 51.0 ®I'OC BO nanpasnenus 09.03.02 « Angpopmayu-
OHHbIE CUCHIEMbL U MEXHON0ZUUN.
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11. @opmbl OLICHKH 3HAHU, npeacTaBacHHbIC B [Iporpamme, coomeemcemsyrom cnenudpuke
JUCHUILIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

12. YyebHo-meToMueckoe obecrnieyeHnue JUCHUILIMHBIL ITPEJACTaBIEHO: OCHOBHOMW JIMTEpa-
Typo# — 2 ucTouyHuKa (06a30BbIH yueOHMK M cOOPHHK 3aja4), JOMOJTHHTEIbHOM JuTepaTypoid — 10
HauMEHOBaHUH U coomeemcmevem TpedboBanusM ®I'OC BO wnanpasnenus 09.03.02 «HUnugopma-
YUOHHbBLE CUCMEMbl U MEXHOT02UUN.

13. MarepuanbHO-TeXHUYECKOe oOecrieueHne JAMCHUIUIMHBI COOTBETCTBYET creruduke
IUCIMIUTMHBL «Pu3KKa» 1 obecreunBaeT UCIONb30BaHHE COBPEMEHHBIX 00pa3oBaTeIbHBIX, B TOM
YKCIIe HHTEPAKTHBHBIX METOIOB 00yUCHHS.

14. MeTroauyeckre peKOMeHJAIMK CTYISHTaM U METOJMYECKHE PEKOMEHallMK IperoiaBa-
TENSIM 110 OpraHu3anMyu o0y4YeHHs IO JUCIUIIINHE JAl0T MpeJCTaBiIeHue O crenupuke o0ydeHus
1o JUCHUIIINHE «DU3HuKa».

OBUIHUE BbBIBO/bI

Ha ocHoBaHMM NpOBEIEHHOIO PELIEH3UPOBAHKS MOMKHO CIEJIATh 3aKIIIOUEHHUE, YTO XapaKTep,
CTPYKTYpa U cojiep:kanue padodeid nmporpamMmsl gucuuruinHbl «Pusuka» OITOIT BO no nanpasie-
auto 09.03.02 «Hnghopmayuonnvie cucmemot u mexrnono2uuy, HanpaBieHHOCTH «KoMmblOTEpHBIC
HayKM U HHTEJICKTYaJbHbIH aHanu3 AaHHBIX», «bonbiine qaHHble W MalmHHOE 00ydeHHe» (KBa-
nuduKanKs BBITYCKHUKA — Oakanasp), paspaborannas — XycaunosbiM [[laykatom [abaynxakosu-
geMm, npodeccop Kadeapsl GU3MKH, JOKTOP IMeJarorHdeckux Hayk u AjepoeBoil Tamumoit Axma-
JIOBHOM, TOLEHT Kadeapsl (pU3MKHA, KaHIAUZATOM (PH3UKO-MAaTeMaTHYECKHX HAayK, COOTBETCTBYET
tpeboBanusam ®I'OC BO, coBpeMeHHbIM TpeOOBaHUAM YKOHOMMKH, PbIHKA TPYy/Ja W MO3BOIUT MpPH
e€ peajM3alMy yCremHo odecnedntb GopMUPOBAHHUE 3aIBICHHBIX KOMITETEHI[HIA.

Peuensent MouyvHosa Hatansa ,ANnekcaHapoBHa. A0UEHT Kadeapsbl TEXHOCHEPHOH De301MacHOCTH
®I'BOY BO «Poccphfckuii rocvaapeTsertbliil arpapHblil yausepeuteT — MOXA uwvesn
- EEE I, ¥
KA. Tumupsasesay /Kanauaar TEXHHYECKHUX HAYK

1)  « 30 » 06 20257
y (noanice)
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