MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

dakynsTeT YIpaBICHUS TEPPUTOPHSIMHA
Kadenpa dpuzuknu

N JTOKYMEHT NOJNUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 21 arpess 2023 1.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
ECTECTBEHHBIE HAYKH U HTHOOPMATHUKA

«b1.0.12.01 ®PU3UKA»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 27.03.02 YnpapineHne KaueCTBOM

HampasienHocTs (mpouiib) MOATOTOBKHU: YIIpaBICHHE KaueCTBOM B TONOTpad)0-reo1e3ndeCKOM
MIPOM3BOJICTBE

KBanudukanus (cTerneHsb) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2023

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX eIUHUALIAX: 6 3.€.
B aKaJIeMHUYECKUX yacax: 216 ak.4.

Mocksa, 2023
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Pa3padoruukmu:
Houent xadeapst Ousuky, K.T.H. [lankun A. b.

Houent xadeapsl Pusuku, k.H. Manuaaukosa E. B.
Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC

BO mno nampaBnenuto noarotoBku 27.03.02 VYopapieHue KaueCTBOM, YTBEPKICHHOIO IMPUKA30M
Muno6pnayku ot 31.07.2020 Ne 869

CormnacoBaHue U yTBEPKACHUE

OTBeTCTBEHHOE aTa, IPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlata, np
JIALIO (Ipu HaNMUYUN)
1 axymbrer [Ipencenarens 3o3yns B. B. Paccmotpeno | 15.12.2022, Ne
VIpAaBICHMT | yyenoro coBeTa 2-2022
TEPPUTOPHUSIMU (baKyJILTeTa
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Conepxanue
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS TUCHMILIMHBI - 3aKII0YaeTCs B TOJTYYEHUU OOYUYaIOIMIMMUCS TEOPETHUECKUX
3HAaHUM 1O OCHOBHBIM pasfenaM (HU3MKH MW HMX TNPAKTHUECKOM IMPUMEHEHUH IIPH pPELICHUU
MIPUKJIAHBIX 3a7a4 I CO3JaHUs IIPEANOCHUIOK YCIEITHOIO OCBOCHUS CIEUAIbHBIX IUCLUILINH U
o0ecriedeHns] BCECTOPOHHEW TEXHMYECKOM TMOATOTOBKM Oyaymiux crenuanuctoB. OcBoeHHe
JTMCLUUIUIMHBI HATIPABJICHO HA MPpUOOpeTeHNe 3HAaHUN, YMEHHI U HaBBIKOB 00 OCHOBAX KJIACCHYECKON
U COBPEMEHHON (PM3UKU MPUMEHUTENBHO K CIICIUATBHOCTH « YIIPABICHUE KAY€CTBOM.

3agauu N3y4YeHHs TUCIUIUIAHBL:

- COACWCTBUE MOJYYCHUIO (YHAaMEHTAIBLHOTO 00pa3oBaHUs, CHOCOOCTBYIOLIETO JajbHEUIIEMY
Pa3BUTHIO JTUYHOCTH;;

- TMIpeIOCTaBICHUE MMaHOpaMbl HanOoJee YHHUBEPCAIbHBIX METOIOB, 3aKOHOB U MojeNell GU3uKu U
JIPYI'UX €CTECTBEHHBIX HAYK;;

- ACMOHCTpaluAa CHGLII/I(bI/IKI/I palluOHAJIBHOI'O METOZAa ITO3HAHUA OKPYKAKOILICTO MUPA,;;

- COCPeOTOYCHHUE YCHIINKA Ha (JOPMHUPOBAHUU Y CTYJEHTOB 00IIero (pu3ndeckoro MUPOBO33PECHUS U
Pa3BUTHH HAyYHOTO MBIIICHHSL.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-1 CnocobeH aHaiuM3MpOBaTh 3a7a4d NPO(PECCHOHATBHON JEATETBHOCTH HA OCHOBE
MOJIOKEHUH, 3aKOHOB M METO/IOB B 00J1aCTH €CTECTBEHHBIX HAyK M MaTEeMaTHKH

OIIK-1.1 Ucnone3yeT ¢dhyHIaMEHTaIbHBIC 3HAHUS B MPO(ECCHOHAIBHON NEATEILHOCTH IJIS
pelIeHus 3a1a4 OTpaciu

Suame:

OIIK-1.1/384 OcHOBHBIE MaTEMaTHUYECKHE M E€CTECTBEHHBLIE METOIbI, IO3BOJISIOIINE
pemarh mpoheCCHOHANIBHBIE 3a1aun

Yuemo:

OIIK-1.1/¥YM2 Hcnonb30BaTh €CTECTBEHHO-HAyYHbIE W HMHXXCHEPHBIC 3HAHUS IS
ONTUMU3ALMH 3€MJICYCTPOUTEIBHBIX IPOLIECCOB

Brnaoemw.:

OIIK-1.1/HB8  HaBeikamMmu  HCMONb30BaHUA  (YHIAMEHTAIBHBIX  3HAHHUK B
npodeccuoHaNbHOM IeATEeIbHOCTH I PEIIeHUs 3a]1ad OTpaciu

OIIK-1.2 JlemOoHCTpUpyeT 3HAHHS MOJCIMPOBAHUS OTACIBHBIX (PParMEeHTOB IIpoliecca,
MaTeMaTU4YEeCKOr0 aHaJlh3a, BbIOOpa ONTUMAIbHOTO BapHaHTA ISl KOHKPETHBIX YCJIOBHM MpHU
CO3/IaHUU JIOKyMEHTAllUU

3name:

OIIK-1.2/312 ®yHnamMeHTadbHbIE  KOHLENIMM W TEOPUHM, TNPUMEHHUMBIE B
3eMJICyCTPONCTBE U KaJacTpax HEJBMKUMOCTH

Ymemo:

OIIK-1.2/YM2  WnTerpupoBaTh HaydHble 3HAaHUS [UI  PEIICHUS  peajbHBIX
npodeccroHaNbHBIX 3a]1a4

Braoemy:

OIIK-1.2/HB2 HaBbikoM 3(¢HEKTHBHOIO MPUMEHEHHsS HAy4YHOTO TOTEHLUANa s
YAYUIICHHUS KaueCTBa 3eMJICYCTPOUTEIBHBIX U KaJaCTPOBBIX MPOLIETYP
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OIIK-1.3 Ananu3upyeT IpPUYMHBI CHUXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npezyiaraeT QQEeKTUBHbIE CIOCOOBI MOBBIIICHUS KadyecTBAa MPOM3BOACTBA palboT mpH
BBIIIOJJTHEHUM  PA3JIUYHBIX TEXHOJIOIMYECKUX OINEpaluii € y4YEeTOM OTEUYECTBEHHOIO W
3apy0exKHOTOo OIBITOB c IIPUMEHEHUEM reoMH(pOPMAITTOHHBIX CHUCTEM,
MH(POPMALMOHHO-TEIEKOMMYHUKAIIHOHHBIX TEXHOJIOTHA, I€aeT pacueThl OCTPOCHHIMA

3namo:

OIIK-1.3/3u8 TexHonmornueckue BO3MOXKHOCTH U 00JacTH NPUMEHEHHS CPEACTB

U3MEPECHUU

Ymemo:

OIIK-1.3/YM7 OnenuBath BIUSHAE BHEIIHUX (DAKTOPOB HA MTPOU3BOJICTBO CITyTHUKOBBIX

HaOJIOJICHUH, TOYHOCTh T€O/IC3NIECKUX U3MEPEHUN

Braoemy:

OIIK-1.3/HB7 HaBbikamu KOHTPOJIS MOJTYYECHHBIX Pe3yIbTaTOB YPaBHUBAHUS

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCHOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
BBITIOJTHEHHSI KOMILJIEKCA CIEUHMAIbHBIX pabdOT MO KOHTPOJI TMPOEKTOB, CBSA3aHHBIX C
OCJIO)KHEHUSIMHU, BOSHUKAIOIIMMHU ITPH MPOU3BOJCTBE padboOT

3nams:

OIIK-1.4/305 ®usuyeckux MNPUHIUINOB pabOThl COBPEMEHHBIX HWHCTPYMEHTOB U
METOJIOB BBITIOJTHEHUS KOMITJIEKCA CHEIMAIbHBIX PA0OT MO KOHTPOIIO MPOESKTOB

Ymemo:

OIIK-1.4/¥YM3 Hcnonp30BaTh CHEIUATU3UPOBAHHYIO JIUTEPATypy [UIS  peUICHUs
npodeccroHaNbHBIX 33]1a4

Braoems:

OIIK-1.4/HB3 CrnocoOHOCTBIO HCHOJIB30BaTh COBPEMEHHBIC HAay4HbIE pa3paOOTKU IS
aHaJM3a MPOUCXOJSIIUX MTPOIIECCOB M KAY€CTBEHHON OLIEHKHU MPOBEJCHHBIX paboOT

OIIK-1.5 [emoHCTpUpYyeT HaBBIKM pa3pabOTKHM TEXHHUUYECKOW IOKYMEHTAIlMM U pabodmx
IIPOEKTOB

3namo:

OIIK-1.5/307 @usnueckux M €CTECTBEHHOHAyYHBIX OCHOB METOJOB pPa3pabOTKu
TEXHUYECKOW JOKYMEHTAIMH U pabounX MPOEKTOB

Ymemo:

OIIK-1.5/Ym7 Tlpumenste (Qu3nyeckue ¥ E€CTECTBEHHOHAYYHBIXE METOMBI IS
pa3pabOTKN TEXHUUYECKON TOKYMEHTALUU 1 pabounX MPOEKTOB

Braoemy:

OIIK-1.5/HB7 HaBbikamu mpuMeHeHHsS (PU3NYECKUX M €CTECTBEHHOHAYYHBIX METOIOB
pa3paboTKN TEXHUUYECKON TOKYMEHTALUU U pabounX MPOEKTOB

OIIK-2 Cnocoben ¢dhopMynupoBarh 3a1adn MpodheCCHOHAIBHON NEsSTEIBHOCTH Ha OCHOBE 3HAHUU
MPO(QUIBHBIX Pa3/eIOB MATEMAaTUIECKUX U €CTECTBEHHOHAYYHBIX JUCIUTIINH (MOIYJICH)

OIIK-2.1 Hcnomp3yeT 3HaHHWE alrOpUTMa OpPTaHU3AIMH BBIMOJIHEHUS pPabOT B TMporecce
MPOEKTHOM JAEeATETbHOCTH

3name:

OIIK-2.1/386 CoBpeMeHHbBIE TEXHOJOTHH IPOU3BOJICTBA TOMOTPadO-rOeoae3nIECKUX
pabor

Ymems:

OIIK-2.1/¥YM3 Hcnonb30Barh HayyHbIE 3HAHUS MPU OpraHU3allly BBIIOJHEHUS paboT B
MPOLECCE MPOECKTHOM AEATEIIbHOCTH
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Braoems:

OIIK-2.1/HB7 HaBbikamu HCTIONB30BaHUS (DU3NIECKUX OCHOB aJITOPUTMA OpTaHU3AINH
BBIMIOJTHEHUS paboT B Mpoliecce MPOSKTHON AESITETbHOCTH

OIIK-2.2 ®opmynmupyeT 1eIu BBIMOIHEHUST pabOT U MpemjiaraeT MyTH MX JOCTHOXKCHHS TPHU
OpraHM3alliy MPOU3BOJCTBA U YIPABICHUH B MpodeccruoHanbHol cepe

Suame:

OIIK-2.2/306 ®u3nyecknx 3aKOHOB U METOAOB, UCIIOJIB3YEMBIX JIJIsI BHIMIOJTHEHUSI paboT
MIPY OpPraHU3alllK MPOU3BOICTBA M YIIPaBICHUH B IpodeccuoHanbHOU cdepe

Yuvemo:

OIIK-2.2/¥Ym6 IlpumeHATh (U3NYECKHE 3aKOHBI W METOIbI, HCIOJNb3yeMble s

BBIMIOJIHEHUS ~ pa0OT TpWM  OpraHu3allMd  TNpPOM3BOACTBA M YIPABICHUH B
npodeccruoHanbHOU chepe

Bnaoemw:

OIIK-2.2/HB6 HaBbikamu mpuMeHeHHs (PU3NYECKUX 3aKOHOB U METOJIOB, UCTIONIb3YEMbIX

JUIs  BBIMOJNIHEHWS pa0OT TpW OpraHu3ali IPOU3BOJACTBA W  YINPAaBICHHH B
npodeccruoHalbHOU chepe

OIIK-2.3 OcymecTBasieT cOOp MCXOMHBIX JaHHBIX JJII COCTaBJICHUS HAYYHO-TEXHUYECKOM,
MIPOCKTHOM ¥ CITy’)KeOHOM TOKYMEHTAIINH

3name:

OIIK-2.3/382 MeTonoB HCHONB30BaHUS HAyYHO-PU3MUECKUX 3HAHWK Tpu coOope
WCXOJHBIX JIaHHBIX JUIS COCTABJICHHS HAyYHO-TEXHHUYECKOW, MPOCKTHOW W CITy)KEOHOM
JOKYMEHTAI!

Ymems:

OIIK-2.3/YM2 Wcnons30BaTh METOABI HAydyHO-(PU3WUECKUX 3HAHUW Tpu cOope
WCXOJIHBIX JIaHHBIX JUIS COCTABJICHHS HAyYHO-TEXHHUYECKOW, MPOCKTHOW W CITy:KEOHOM
JOKyMEHTAI]

Braoems:

OIIK-2.3/HB2 HaBblkamMH HCITOJIb30BaHUSI METOJOB HAayYHO-(PU3MUCCKUX 3HAHUW TpH
cOOpe HCXOOHBIX JAHHBIX [UIsI COCTABJICHUS HAyYHO-TEXHUYECKOM, MPOEKTHOW U
CITYKE€OHOM TOKyMEHTAIT

OIIK-2.4 BeiOupaeT cOOTBETCTBYIOIIUE MPOrPAMMHBIE MPOAYKTHI WM MX YaCTH JJISl PELICHHS
KOHKPETHBIX PO(ECCUOHATBHBIX 3a1a4

3nams:
OIIK-2.4/312 Hay4Ho-Qu3HueCKUX METOIOB  pPa3pabOTKM W  HCIOJIb30BAHUS

COOTBCTCTBYIOIIUX IMpOrpaMMHBIX IMPOAYKTOB JJISL peuicHu-d KOHKPCTHBIX
npodecCHOHANBHBIX 3a1a4d

Ymems:

OIIK-2.4/Ym1 Ananu3upoBaTh HH()OPMAIHMIO B IPOTPAMMHBIX MPOAYKTAX WM UX YaCTH
JUISl pEIIEHNs] KOHKPETHBIX 3a]a4

Braoems:
OIIK-2.4/HB3 HaBbikamu paboThl B criennanu3upoBanHoM 110 unm cepBucax

OIIK-2.5 JleMOHCTpHpYy€eT HaBbIKA aBTOMaTU3UPOBAHHOTO ITPOEKTUPOBAHMSI TEXHOJIOTMUECKUX
IIPOLIECCOB

3name:

OIIK-2.5/312 AnropuTma HCHOJNB30BaHHUS HAy4YHO-(OM3WYECKUX 3HAHWNA B 3aJadax
npodecCHOHATLHON AEATEIbHOCTH

Ymems:
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OIIK-2.5/¥Ym3 IIpuMeHATh KOMITBIOTEPHBIE CHUCTEMbI JJIsi MOJCIUPOBAHHUA H
MIPOCKTUPOBAHUS 3€MJICY CTPOUTENIBHBIX U KaAaCTPOBBIX MPOIECCOB

Brnaoemw.:

OIIK-2.5/HB4 HaBbpikamMu WCIIOJNIB30BAaHUS WHXKEHEPHBIX pEHICHWH IS 3ajad
MIPOCKTUPOBAHMS TEXHOJIOTHYECKUX POIIECCOB

OIIK-2.6 Brnameer HaBbIKaMU pa3paOOTKH M COCTABIICHUS OTIACIBHBIX HAyYHO-TEXHUUYECKUX,
MIPOEKTHBIX U CIYXKEOHBIX JOKYMEHTOB, 0()OpPMIICHHUS HAYYHO-TEXHUYECKUX OTYETOB, 0030POB,
myONUKauii Mo pe3yabTaTaM BBIMOJIHEHHBIX padoT

3Hamo:

OIIK-2.6/3H2 MeTonoB M TEXHOJOTMHA pa3pabOTKU U COCTAaBICHHS OTAEIbHBIX
HAyYHO-TEXHUUYECKUX, MPOEKTHBIX U  CIYKEOHBIX JOKYMEHTOB, O(hOpMIICHUS
HAayYHO-TEXHHUUYECKUX OTYETOB, 0030pOB, MyONMKAIMil MO pe3yabTaTaM BBITOJTHEHHBIX
pabor

Ymemo:

OIIK-2.6/YM2 TlpuMeHsIThHAYYHBIC 3HAHUS JIS1 pa3paOOTKU M COCTABIICHUS OTIACITHHBIX
HAyYHO-TEXHUUYECKUX, IPOEKTHBIX U  CIYKEOHBIX JOKYMEHTOB, O(OpMIICHUS
HAayYHO-TEXHUUYECKUX OTYETOB, 0030pOB, MyONMKalUil MO pe3yiabTaTaM BBIIOIHEHHBIX
pabor

Braoemy:

OIIK-2.6/HB2 HaBbikamu pa3paOOTKU U COCTABJICHHUS OTACIbHBIX HAYYHO-TEXHUYECKHX,
NPOEKTHBIX M CIYXKEOHBIX IOKYMEHTOB, O(OPMIIEHUS HAYyYHO-TEXHUYECKHX OTYETOB,
0030pOB, IMyOIUKAIHiA IO Pe3yJIbTaTaM BBIIIOJTHEHHBIX paboT

OIIK-2.7 BnaaeeT COBpeMEHHBIMH TEXHOJOTHSIMHU U T€OMH()OPMAITMOHHBIMA CHCTEMaMH IS
oopMIIEHHUST HAYYHO-TEXHUIECKUX OTUYETOB, 0030POB, MyOIUKAINH, peleH3UI

3name:

OIIK-2.7/3u11 JlocToMHCTBa W OTPaHUYCHHsS] HU3MEPHUTEIBHBIX W WHOOPMAIIMOHHBIX
TEXHOJIOTUM, WCIIONB3YyeMbIX I OOCCIEYeHHs OTpacieil HapoAHOTO XO3SHCTBa
reojie3nueckor nHpopmarmein

Ymems:

OIIK-2.7/¥YmM3 TlpumeHSATH COBPEMEHHBIE TEXHOJIOTHH W T'eOMH(POPMAIMOHHBIC
CUCTeMaMbl A1 O(QOPMIICHHS HAyYHO-TEXHHUYECKUX OTYETOB, 0030pOB, MyOIMKAIHil,
peleH3uit
Braoems:

OIIK-2.7/HB3 Hasbikamu MIPUMEHEHUS COBPEMEHHBIX TEXHOJIOTU I u
reouH(OPMAIMOHHBIX CHUCTEM i  OQOPMIIEHUS HAyYHO-TEXHHYECKUX OTUYETOB,
0030p0oB, MyONMHUKaIUi, peleH3nuI

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummaa (Moayas) b1.0.12.01 «®usnkay OTHOCUTCA K 00s3aTEIbHOM 4acTH 00pa3oBaTeIbHOM
MporpamMMBbI B u3ydaercs B cemectpe(ax): 1, 2.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmorpeHHbix POI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Conepxxanue 1M CUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

HaumenoBanue pazaena, TeMbl

JIEeKIIMOHHBIE 3aHSATUS

pe3yJbTaTaMu OCBOEHUS

Pa3gen 1. Mexanuka

w | CaMocTosiTennbHas paboTa

w

w | IIpakTHueckue 3aHATHS

8

Tema 1.1. Kunemaruka

Tema 1.2. lunamuka

30

10| 15

Tema 1.3. lunaMuka TBep0ro
Tena

16

— | 00yueHHMsI, COOTHECEHHBIE C

o | [lmanupyembie pe3ysbTarsl
=

— | IporpamMMBI

o
=
=
o

OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-2.4
OIIK-2.5
OIIK-2.6
OIIK-2.7

Pa3gen 2. MogekynsipHast
(pu3uka ¥ TepMoUHAMHKA

24

Tema 2.1. MonekynspHas puznka
Y TePMOJIMHAMHKA

24

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-2.4
OIIK-2.5
OIIK-2.6
OIIK-2.7
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Pa3gen 3. DnekTpoMarseTusm

46

16

22

Tema 3.1. DnekTpu4YeCTBO

24

12

Tema 3.2. Maruetusm

22

10

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-2.4
OIIK-2.5
OIIK-2.6
OIIK-2.7

Pa3nen 4. OnTuka

50

12

24

14

Tema 4.1. BomHoBas onTuka

25

12

Tema 4.2. KBanToBas onTHKa

25

12

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-1.4
OIIK-1.5
OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-2.4
OIIK-2.5
OIIK-2.6
OIIK-2.7

Hroro

180

33

66

81

Paszoen 1. Mexanuka

Tema 1.1. Kunemamuxka

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Kunemarnka touku. CKOpOCTh TOYKH. YCKOPEHHE M €ro COCTaBJIAIOIIME. BUabl ABMKEHHIN TOUYKH.
Kunemarnka tBEpaoro tena. Buabl OBM)KEHUN Tena. YIIOBBIE M JIMHEWHBIC XapaKTEPUCTUKHU

TBEPJIOT0 Teja, BPaIlalolIerocs BOKPYT HETOABHKHOM OCH, CBSI3b MEXIY HUMH.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Tema 1.2. Jlunamuka
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Macca. Cuna. 3axonbl Herorona. Ilpenenst ux npumenumocTtH. Cuibl TSDKECTH, TATOTEHMS,
YHOPYTrocTH. 3aKOH BCEMHUPHOIO TATOTeHUs. 3akoH ['yka. Cuiibl peakuuy omnopsl U MOJBECa, TPEHHUS,
conporusieHus. HennepuuanbHele cucteMsl oTcuéTra. CUlbl HHEPLUH.

MexaHnuueckas cucTemMa. YpaBHEHUE N3MEHEHUSI UMITYJIbCA CUCTEMBI. 3aKOH COXpPaHEHHs UMITYJIbCA.
IlenTp Macc M 3aKOH €ro ABM)KEHUS. MOMEHT CHJIbl U MOMEHT MMIIYJIbCAa OTHOCUTENIBHO TOYKU U
OTHOCUTEJIBHO OCH. YpaBHEHMS HW3MEHEHUS MOMEHTAa MWMIIyJbCAa MAaTepUalbHOM TOYKU U
MEXaHMYECKOH CHUCTeMbl. 3aKOH COXpAaHEHUS MOMEHTa uMIylbca. PaboTta cuibl. MOITHOCTS.
Kunernueckasi, mnoTeHIuanbHas M MeXaHW4yeckas »HHepruu. KoHcepBaTuBHbIE CHUJIBI U
NoTeHUUanbHast »Heprus. lloreHnumanbHass SHEPrUs CHI  TSKECTH, TATOTEHUS, YNPYTOCTH.
VYpaBHEHMsI W3MEHEHUS KUHETHUYECKON SHEPrUM M MEXaHWYECKOW 3HEpPIMH. 3aKOHBI COXpPaHEHMS
MEXaHUYECKOU SHEPTUU U ITOJIHOW YHEPTUH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

KonTponsHas padota

Tema 1.3. J[unamuxa meepooco mena

MoMeHT ummynbca TBEPAOrO Tejla OTHOCUTENBHO OCH. MOMEHT uHepuud. MOMEHTBhl HWHEpIHH
npocreimmx Ten. Teopema IllTelinepa. YpaBHEeHHE NMHAMUKN BpPalaTEIbHOTO JIBUXKEHUS TBEPIOTO
Tejaa OTHOCUTENbHO ocu. KuHeTnueckast sHeprusi Bpamjatonierocsi teia. Pabora cuim 1 MOIIHOCTh
IpU BpalleHUHd Tesa. AHAIOTHUA MEXAy TIOCTYNaTeNbHBIM M BpAIIaTeNbHBIM JIBHXKCHUSIMHU.
OcHOBHbIE YpaBHEHUS IMHAMUKU U CTAaTUKH TBEPAOTO Tena.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHnas padota

Pa3zoen 2. Monekynapuas ¢puzuka u mepmoounamuka

Tema 2.1. Monexynapuas gpusuxa u mepmoOuHamMuKa

MoinekylIIpHO-KMHETUYECKUE II0JIOKEHUA. TepMoauHamMudeckas CUcTeMa. TepMoauHaMU4YeCKUe
napamerpsl. TepMoauMHamMu4eckoe paBHOBecHe. VeanbHBI ra3 MU €ro ypaBHEHHME COCTOSHUSA B
paznuyHbIX (opmax. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHYECKOW TeopuH. AOCOMIOTHAS
TeMIeparypa. 3akoH MakcBemia O pacHpefc/ieHUd MOJEKYJ HIEalIbHOIO ra3a IO CKOPOCTSM.
XapakTepHble CKOpPOCTH MOJEKyn rasza. bapomerpuueckas ¢opmyna. Pacnpenenenue Bombimana.
SIBnenust mepeHoca: auddys3us, BHYTpeHHEE TpEeHHEe, TEeIUIONPOBOAHOCTh. CpemHss IIuHa
CBOOOAHOTO Mpobera MOJIEKyYI rasa.
TepmoguHamuka.
Crenenu cBOOO/IBI MOJIEKYJI. 3aKOH PaBHOMEPHOTO pacHpeieIeHUs] SHEPTHUH IO CTENEHSIM CBOOOIBI.
BuyTpennsist sHeprusi uaeanbHoro rasa. Pabora rasza u konuyecTBO TeruioThl. IlepBoe Hauano
TEPMOJUHAMUKU. M30XOpHBIM, M300apHBIA M M30TEPMUYECKHH Tmpouecchl. TemmoéMKoCTH 3TUX
MPOIIECCOB JUISl UACATBHOrO ra3a. Anuadbarnueckuil npouecc. Ero ypaBHeHue U1l uaeanbHOTO rasa
B pa3IMYHBIX MEPEMEHHBIX. YMEHBIICHUE TEMIIepaTrypbl aTMoc(epHOro Bo3lyxa C yBEITHUYECHHEM
BBICOTBL. OHTpPONMS M €€ CTaTUCTUYECKUH CMbIcI. BTopoe Hayano TEpMOIMHAMUKH M €0
CTaTUCTUYECKUM cMbIci. TpeThe Havasio TepMoauHaMuky. Temnossle aurareny. Lukn KapHo u ero
KILI.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota
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Pa3zoen 3. Inekmpomaznemusm

Tema 3.1. Dnexmpuuecmeo

DJNeKTpoCcTaTUUECKOE TMoJIe U ero Xxapakrepuctuku. Hanpsox€énHocts nons. IlpoBogHuku u
OUBJIEKTPUKUA B IEKTPOCTAaTUYECKOM TOJ€. OJEKTPUUYECKOE CMelleHue. Jluanekrpuueckas
IpOHULAEMOCTh. [IOTOK BEKTOpa HANpPSIKEHHOCTH M IIOTOK BEKTOpA JJIEKTPUYECKOIO CMELICHUS.
Teopema T'aycca s 53J€KTpOCTaTHUECKOrO TMOJS B BaKyyMe W JudJekTpuke. PabGora cun
aneKTpocTarndeckoro nois. [loreHunan sanexkrpocrarndyeckoro nojis. Ces3p pa3HOCTH MOTEHIMAIOB
C HaNpsKEHHOCTBIO  AJIEKTPOCTATUYECKOTO MOJIA.  OJEKTpUYeckass EMKOCTh YEAMHEHHOTO
IIPOBOJHUKA U KOHAcHcaropa. IlocinenoBarenpbHOe M MapajlIebHOE COEAMHEHUS KOHIEHCATOPOB.
DOHeprust 3apspKEHHOTO MPOBOAHMKA M IHEPrusi KoHueHcaropa. OObEMHAs IIIOTHOCTh SHEPTHH
WIEKTPOCTATUYECKOTO  IOJIA.  JIMMONBHBIA ~ MOMEHT,  IOJSPU30BAHHOCTb.  YCIOBHS  JJIA
WIEKTPOCTATUYECKOTO TI0JIS1 HA TPAHHUILIE pa3/ena AByX IUICKTPUKOB.

Onexrpuueckuid Tok. Cuna u miaotHocTh Toka. CtoponHue cuinel. JJIC u HanpshkeHue. 3akoH Oma.
DNEeKTPUUECKOe COMPOTHBICHHE MPOBOAHUKOB. YIENbHOE AIEKTPUYECKOe conpoTuBieHue. Pabora
¥ MOITHOCTh NOCTOSIHHOTO TOKa. 3akoH /[xoynst — Jlenna. IlepBoe u Bropoe nmpasuia Kupxroda mis
Pa3BETBIEHHBIX JJIEKTpUYECKUX Lenei. llocnenoBarenbHOe M MapajuIeIbHOE COCOUHEHUS
HMCTOYHUKOB TOKA U HArpy3o0K.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIs

KonTponsHas padota

Tema 3.2. Macnemusm

MarautHoe Toje M ero XapakTepUCTHKH. MarHuTHas MHIyKUus. MarHuTHoe Mojie B BEIIECTBE.
Hanpspk€HHoCTh MAarHUTHOTO 1OJIA. MarHuTHasi IPOHUIIAEMOCTh BellecTBa. 3akoH buo — Caapa —
Jlanmaca. 3akoH MOJIHOTO TOKA /ISl MATHUTHOTO TIOJISl B BEIIECTBE.
3akon Awmmepa. Cuna Jlopenna. Oddexr Xomna. MarautHbld 1moToK. Teopema [aycca st
MarHuTHOro noJjis. PaboTa mo nepemenieHrto NpoBOAHUKA C TOKOM B MAarHUTHOM 1oyie. MarHUTHBIH
MOMEHT, HAMarHW4eHHOCTh. YCJIOBUS Ul MAarHUTHOTO TOJI HA TPaHMIIEe pa3ziesia IByX MarHUTHBIX
cpen.
OnekTpoMaruuTHass WHAyKIusA. 3akoH Papaxaes. I[lpupona IJIC wnaykmuu. CamMouMHIYKUHS.
NunyktuBHOCTh. B3ammuas muaykuums. Tpancdopmarop. DHeprus marHuTHOro moisa. OO0béMHas
IUIOTHOCTh SHEPTUU MarHUTHOTO MoJsl. YpaBHEeHUs: MakcBeia B MHTETpajibHOM Gopme.
CoOcTBeHHbIE 3EKTPOMAarHUTHbIE KojeOaHus B KojebarenbHOM KoHType. Popmyna Tomcona amns
nepuoja  KoiebaHWKW B KoJeOATelbHOM  KOHType. OHeprusi  KojieOaHWW.  3aTyxaromiue
AIIEKTPOMAarHUTHBIE KoJieOaHMs. AMIUIMTYAa M 4YacTOTa 3aTyXalouux KosneOaHuil. BolHyXIeHHbIE
AIIEKTPOMarHuTHhIE KojeOaHus. VX OCHOBHbIE OCOOEHHOCTH. AMIUIMTYAA U (a3a BBIHYKICHHBIX
KoJIe0aHUN. DJIEKTPOMAarHuTHEIE BOJHBL. [IMOTHOCTH SHEeprun BoiHBI, BekTop [loiitHTHHTAa — YMOBa.
VHTEHCUBHOCTD 3EKTPOMATrHUTHBIX BOJIH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHnas padota

Pa3zoen 4. Onmuxa

Tema 4.1. Boanosas onmuxa
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KorepeHTHOCTh W MOHOXPOMAaTHMYHOCTh CBETOBBIX BONH. MHTepdepeHuss cBera. YCIOBHS
UHTEPPEPEHIIMOHHBIX MAKCHMYMOB U MUHUMYMOB MHTEHCUBHOCTH. MHTepdepeHus cBera ot IByX
HCTOYHMKOB U B TOHKUX IIEHKaX. Konpiia HetoToHa. [IpocBeTiienne onTuky.

Hudpaxmus cBera. [Tpunmun Ioiirenca — ®penensa. 3onbl Openens. Judpaxkuus Dpenens Ha
KpyrioM otBepctun M aucke. Judpaxuus Ppaynropepa Ha OTHOW HIETH UM HA OTBEPCTHUH.
JudpakimonHas pacxomIuMOCTh Iydka. llepexomx BOJHOBOM ONTHKM B TeOMETPUYECKYIO.
HNudppakmus Ppaynrodpepa Ha nudpakunoHHOM pemérke. Judpakuus Ha TPOCTPAHCTBEHHOU
pellIeTKe.

EctecTBeHHBIN 1 monsipu3oBaHHbIl cBeT. [lomsipusaropel, 3akoH Mamtoca. CreneHpb nossipu3aluy.
[lonsgpusanuss cBera IIpu  OTpPaKCHUM M IPEIOMIICHUM, 3akoH bprocrepa. [IBoitHOE
nydenpenoMiieHue. VCKycCTBEHHas ONTHYECKas aHU30TPOINHS IIPU PA3IUYHBIX BO3ACUCTBUSX.
EcrecTBeHHOE M MarHUTHOE BPAILCHUS TUIOCKOCTH OJIIpU3ALUH.

Hucnepcus cBera. DNEeKTpOHHAs Teopusl aucnepcuu. Ilomonienue 31eKTpOMarHuTHBIX BOJIH, 3aKOH
byrepa. Paccesnue csera, 3akoH Panes.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHnas padota

Tema 4.2. Keanmosas onmuxa

TermoBoe wW3nMyueHWe W ero xapakTepucThku. 3akoH Kupxroda. 3akon Credana — bombiimana.
3akoH cmenienusa Buna. ®opmyna [lnanka aist termoBoro uznydyenusa. Ksantosas runore3a [lnanka
— DitHmTeliHa. OnTuyeckas nupomerpust. DoToHBI.

Buemanit  pororddext m ero 3akoHbl. Teopuss W ypaBHEHHWE OWHINTEWHA [JIi  BHEIIHETO
dbotorpdexra. DoToHBI, UX dHEPTUs U UMITYIbC. JlaBnerue ceeta. dddext Komnrona.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

KonTponsHas padota

6. Ilopsaok nmpoBeeHnsI MPOMEKYTOUHOM aTTeCTALUMN

[lopsnox mpoBeneHMsT TNPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHON aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW aTrTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  OOpa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 1 cemecmp.

[Ipy mnpoBeneHMHM TPOMEXKYTOUHOM arTecTallid, Kak [paBWIIO, TPUMEHSETCS CpeaHee
apu(meTnyeckoe 3HAUCHUSI OICHOK, MOJTYYEHHBIX 32 KaXKIbIA 2JIEMEHT OLCHUBAHUS, YKa3aHHBIN B
owtere (BOIPOC U J1Ba MPAKTUUYECKUX 3a/IaHMS).

WtoroBas oreHka 1Mo AUCUUIUIMHE (MOIYIIO) PACCUUTHIBAETCS KaK OTHOUIEHHE CYMMBI OLICHOK,
MOJTyYEHHBIX 00ydaeMbIM 3a KaXKIIblii BONPOC W 3a/JaHus B Owmiere, MOJEICHHOE Ha KOJIUYECTBO
MOJTyYEHHBIX OLIEHOK.
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Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 2 cemecmp.

Kaxxae1ii OnieT BKIIIOYAET:

1. Bompoc 115 oLleHMBaHuS pe3yasTatos o0yuenus B Bune SHAHUIM;

2. IIpoctoe mpakTudeckoe KOHTPOJIbHOE 3aJaHUE IS OLEHUBAHUS PE3yAbTaTOB OOY4YEeHHUsSI B BUJC
YMEHU;

3. KommiekcHOe mpakTH4eCcKOoe KOHTPOJIBHOE 3aJaHHe JJIsl OLIEHUBAHUS PE3YyIbTaToB OOy4eHHUsS B
suze BJIAJIEHU.

MeTonuka OLEHMBAHMS: INpPU TNPOBEACHUU aTTEeCTallUd, Kak IPaBWIO, NPUMEHSETCS CpenHEee
apu(pMETHYECKOE 3HAUYEHUS OLIEHOK, MOMyYEHHBIX 3a KaKIbI SJIEMEHT OIICHWBAHU, YKa3aHHBIN B
ousere (TeoOpeTHYECKUE BOIIPOCH U MPAKTHUECKUE 3aTaHUA).

[Tpu mpoBeseHUH OLIEHUBAHUS MO BOIPOCAM M 33/1aHUSM, YKa3aHHBIM B OWJIETE, B XO/I€ UTOTOBOU
aTTecTaluu, IPENoAaBaTellb MOXKET YUUTBIBATH PE3YJIbTaThl TEKYILETO KOHTPOJIS.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Mexanuka

Koumponupyemvie HJ/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-2.1 OIIK-2.2
OIIK-2.3 OIIK-2.4 OIIK-2.5 OIIK-2.6 OIIK-2.7

Tema 1.1. Kunemamuxa
dopma KOHTPOJIs/O1leHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. IToe3n mpomen myTh S = 60 kM 3a BpeMs t = 52 MuH. OH Hayaja ABUKEHUE C MOCTOSTHHBIM
YCKOPEHHMEM, B KOHIIE LIEJI 10 OCTAHOBKHU C TAKHUM JK€ 110 BEJINYMHE YCKOPEHUEM, OCTaJIbHOE BPEMS
ero CKopocTh Oblia paBHa V = 72 kM/4. Haiiaure BenmuuuHy yCKOpEHHs 1Moe3a.

2. OnumuTe ABMXKCHHUE, KOTOPOE TMTPOUCXOANT TP CIEAYIOMMX YCIOBUAX: TaHTeHITHaIbHOE
YCKOPEHHE PaBHO HYJIIO, HOPMAJIbHOE YCKOPEHUE TTOCTOSSHHO M HE PaBHO HYJIIO.

1. paBHOMEpHOE ABUKEHUE IO OKPYKHOCTHU

2. paBHOMEPHOE KPUBOJHUHEIHOE JBUKECHHUE

3. YCKOPEHHOE NMPSIMOJIUHENHOE JBUKEHUE

4. HEpaBHOMEPHOE KPUBOJIMHEHHOE JIBH)KECHUE

Tema 1.2. Jlunamuka
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Teno mMaccoit 1 Kr IBMXKETCA BBEPX MO HAKJIOHHOW IJIOCKOCTH IO JEWCTBUEM CUJIbI B 10
H, npunoxenHoil Bmoip Hee. OnpenenuTh yCKOPEHUE Teja, €CIM yroya HakjaoHa mpockoctu 30
rpaaycoB, a koahdumumeHT Tpenns 0.1.

2. JIpa rpy3a maccoii M = 1 Kr nmojBelIeHbl Ha MPOTUBOIOJIOKHBIX KOHIIAX HEPACTKUMOU
HUTH, TIEPEKUHYTON Yepe3 HEeTOIBMKHBIN U HeBecOMbIi O10k. K onHOMY U3 rpy30B 100aBUIN Tpy3
maccoil m =100 r. Haiigure cuity, IeHCTBYIOIIYIO Ha OCh OlOKa BO BpeMs JBIKeHHs. TpeHuem
npeHeopeys.

Tema 1.3. J[lunamuxa meepooco mena
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:
1. BeibepuTte Te10 ¢ HAaNOOIBITUM MOMEHTOM UHEPIIUU

1. Inck maccel 1 kr u paguycom 1 m.
2. Hunuuap macesl 1 kr u paguycom 1 M.
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3. lap maccoii 1 kr u paguycom 1 m.
4. Crepxenb Maccoit | kr u yHOM 1 M.

2. ToHKWH TTOKOSIIIUIACS] CTEP>KEHb IJTMHOM 1 M M Maccor 2 KT MOXET BpaIiarbcsi 0e3 TpeHus
BOKPYT BEPTUKAJIBHON OCH, TPOXOJAILECH uepe3 ero cepeauny. B crep:kenb Ha pacctostHuu 0.25¢m ot
€ro KOHIIa TIOMAaJaeT IyJis U 3acTpeBaeT B HeM. Macca mynmu 50 rp , a ee ckopocts V=200 m/c
TOPU30HTAJbHA U MEPIEHIUKYISIpHA K cTepKHIO0. C Kakol yIIIOBOW CKOPOCTHIO OyZeT BpalarbCs
CTepXKEHb MOCJe MONaAaHus Myau?

Pazoen 2. Monexkynapuasa gpuzuxka u mepmoouHamuxa

Konmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-2.1 OIIK-2.2
OIIK-2.3 OIIK-2.4 OIIK-2.5 OIIK-2.6 OIIK-2.7

Tema 2.1. Monexynapuas gpusuxa u mepmoOuHamuKa
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Onpeaenuths Maccy Kuciaopozaa B cocyne BMectumMocTtbio 0,4 M mog gasnenuem 8,3-10° [1a
u ipu Temneparype 320 K (Mmomsipaast macca kuciaopona — 0,032 kr/monb).

2. KakoBO M3MEHEHHE BHYTPEHHEW PHEPrUM rasza, €Cjiu eMy NepeaHo KOJUYECTBO TEIIOThI
300 Ik, a BHEIIHUE CUJTBI cOBEepITIIIH Hal HUM padoty 500 J[x? (OTBeT gaiiTe B JHKOYIIAX.)

Pa3zoen 3. Inekmpomaznemusm

Koumponupyemvie HJ/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-2.1 OIIK-2.2
OIIK-2.3 OIIK-2.4 OIIK-2.5 OIIK-2.6 OIIK-2.7

Tema 3.1. Dnekmpuuecmeo
dopma KOHTPOJIs/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. JIBa oHa ¢ oTHOIIEHHUEM 3apsAoB 3:1 U oTHoLIeHHEeM Macc 1:2 IBMXKYTCS B OJHOPOAHOM
ANIEKTPUIECKOM Tose. HadanpHas CKOpOCTh y 000MX MOHOB paBHA HyiNt0. Ompenennre OTHOIICHUE
KMHETUYECKUX YHEPTUN ITUX UOHOB CITYCTsI OAHO U TO K€ BpeMs MOCJIE Hayaja ABUKCHHUS.

2. Pe3uctopsl conpotusieHusMu 3 Om, 6 OM 1 9 OM BKIIIOYEHBI MOCIIEOBATEILHO B 1EMb
MOCTOSTHHOTO TOKa. OTHOIIEHHE padOT IMEKTPUYECKOTO TOKA, COBEPIICHHBIX IMPHU MPOXOKICHUH
TOKa 4epe3 3TH PE3UCTOPHI 32 OJUHAKOBOE BPEMsI, PABHO

1:1:1
2)1:2:3
3)3:2:1
4)1:4:9

Tema 3.2. Macnemusm
®dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. B o1HOpOJHOM MarHWTHOM Tojie, MHAYKIUS KoTtoporo 1.67 10-5 Tio mpoToH ABHKETCS
MEPNEeHANKYJIIPHO BEKTOPY MArHUTHOM MHAYKUMU B 1o okpyx)HocTH paguycom 5 M. Onpenenure
CKOPOCTb MTPOTOHA.
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2. Topu3oHTaJIbHBIN MPOBOAHUK AJUHOW 1 M JBMXKETCS PaBHOYCKOPEHHO B BEPTHUKAJIBHOM
OJHOPOJHOM MAarHUTHOM Mose, UHAYKOUs Kotoporo pasBHa 0,5 Tin. CkopocTh NpoBOAHMKA
TOPU30HTAJbHA U MEPIEHAUKYJIIpHA NPOBOAHUKY. [Ipy HayanbHOM CKOPOCTH NPOBOJHUKA, pPAaBHOMN
HYyJI0, MPOBOAHUK Tmepemectuiica Ha 1 M. DJJC MHAYKIMM HA KOHILIAX MPOBOJHMKA B KOHIIE
nepemMeneHus pasHa 2 B. KakoBo yckopeHue npoBoiHuKa?

Paszoen 4. Onmuxa

Konwmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-2.1 OIIK-2.2
OIIK-2.3 OIIK-2.4 OIIK-2.5 OIIK-2.6 OIIK-2.7

Tema 4.1. Bonnosas onmuka
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

. Ha mnoBEepXHOCTh CTEKISHHOM IpU3Mbl HAHECEHA TOHKas IUIEHKa C I0Ka3arelem
npeaomiieHus nil < rnct Toamuuon 112,5 uM. Ha nineHky no HopMasii K He#l majiaeT CBET C IJIMHOU
BomHbl 630 HM. Ilpum KakoM 3HaueHMHM TOKa3aTesl NPETOMIICHHMs TIIUT TUIGHKa OyaeT
«IIPOCBETISIONMICIN?

2. JudpaknuoHHas peleTka M SKpaH pAacloJIOKEHBbl MapajjieNIbHO JpYyr Jpyry Ha
paccrossanu L= 1,8 m . Ha paccrosanm Ax = 21  cM OT mneHTpa AudpaKIMOHHONW KapTHHBI
pacmosaraercsi BTOpOil MakCHUMyM B CIEKTpE MpPU OCBEIIEHUU PEIIETKH HOPMAJIbHO MagalouiiM
napajuieIbHBIM ITyYKOM CBeTa ¢ JUIMHOU BOJHBI A = 580 HM . Onpenenute nepuos 1udpaKkimoOHHON
pemetku d.

Tema 4.2. Keanmosas onmuka
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. BeiOepute BepHOE YTBEPKICHHE:

1.571eKTPOHBI B aTOME JIBUXKYTCS 110 ONPEACICHHBIM OpOUTaM, IIPU 3TOM HE U3TY4aroT SHEPTHUIO;
2.3JIEKTPOHBI B aTOME MOKOSTCS Ha OINPEeNICHHBIX OpOUTaX, MPU ATOM U3ITY4aloT SHEPTHUIO;
3.3NIEKTPOHBI B aTOME MOKOSATCS Ha OINPEeNICHHBIX OpOUTaX, IPU 3TOM HE U3ITy4aloT SHEPIHIO;
4.371eKTPOHBI B aTOME JIBUXKYTCS 110 ONPEeNICHHBIM OpOUTaM, IIPU 3TOM U3JIy4atoT SHEPTUI0

2. Tlotok ¢otoHoB c »Heprueit 10 5B BrIOMBaeT u3 Merama 3IeKTpoHBL. KakoBa
MaKCHMajbHass KHHETHYECKas OHEpPrus JJIEKTPOHOB, €CId paboTa BBIXOJA DJICKTPOHOB C
MIOBEPXHOCTH JAaHHOT'O MeTaJlja paBHa 6 sB?

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

1 cemecmp, 3auem
Koumponupyemvie HJ/IK: OIIK-1.1 OIIK-2.1 OIIK-1.2 OIIK-2.2 OIIK-1.3 OIIK-2.3 OIIK-1.4
OIIK-2.4 OIIK-1.5 OIIK-2.5 OIIK-2.6 OIIK-2.7

Bonpocsl/3ananus:

1. BepTukanbHblid CTEPKEHb YKPEIUJIEH HAa BPAIIAIOMIEMCS B TOPU3OHTAIBLHOM TIOCKOCTH C
gactoroii m = 1 ¢ 1 cronuke. K BepimHe cTep)kHs MpUBsA3aHa HATH JUTHHOM / = 10 CM ¢ mIapuKoM.
Onpenenuts paccTosHUE b OT CTEpPKHS IO OCH BPALEHUS, €CIH Yroj, KOTOPBIA COCTaBUT HUTH C
BEpPTHUKAJIBIO, a = 30°.

1.0.094 m
2.12wm
3.0mMm
4.0.011 m
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2. Ha rpaduke mpexacraBieHa NPOEKIHS CKOPOCTH MAaTEpUATIbHOM TOYKM Ha OChb X B
3aBUCUMOCTU OT BpEeMEHH. B HauanbHbBIi MOMEHT BpEMEHHM MarepuajbHas TOYKa HAXOAMJIAach B
Hayasie KoopauHAaT. OmNpenenuTh €€ CPEAHIOI CKOPOCTh IMEPEMEIICHUS M CPEIHIOI IYTEBYIO
CKOPOCTb JUIsl TpOMeXyTKa Bpemenu 0 + 6 c.

1.= 0, =2wMm/c
2.=2wm/c, =0

3.= =0

4.= = 2 Mm/c

AV mie

TTA

5 \

- \

( 1 »
(HERFEN D[t

3. Haiitu 00béMm raza, ecnu azot maccoit 0,3 kr npu temmneparype 280 K oka3biBaeT naBieHue
Ha CTEHKH cocyna, paBHoe 8,3-10* [1a (monspHas macca azora — 0,028 kr/monb).

4. BeprosieT paBHOMEPHO IOJHUMAETCSI BEPTUKAIBHO BBEpX. KakoBa TpaekTopusi KpalHei
TOYKH JIONIACTH BEPTOJIETA B CUCTEME OTCUETA, CBSI3aHHOM € KOPITyCOM BepTojeTa?
1) npsimast TUHUS

2) BUHTOBas JIMHUSA
3) OKpY’KHOCTb

4) snnurc

5. B mNOIKIIOYEHHOM K MCTOYHUKY IIOCTOSHHOIO TOKa IUIOCKOM KOHJIEHCAaTOpe IIpH
YBEIIMYECHUH B 2 pa3a pacCTOSHUS MEXAY OOKJIaKaMH SHEPIHs HEKTPUUYECKOTO OIS

1. yBenuuutcs B 2 pa3a
2. yBenqM4MTCS B 4 pasza
3. YMEHBIIUTCSA B 2 pasza
4. ymensmuTcs B 4 pasa
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6. « Iap maccoii 2 Kr, ABWXKYIIMICS cO cKOpocThio 10 M/C, HCHBITBHIBACT YHPYTHii
LEHTPAJbHBIM y#aap ¢ HenoABWXKHBIM ImapoM. [lociae ymapa CKOpOCTh HaJIETAIOLIEro IIapa
yMeHbIIaeTcs B Tpu pasa. Halitu maccy Broporo mapa.

7. * B nepeBsHHBIN 11ap Maccol 2 KI, BUCSIIMN HA HUTH JUIMHOM 1 M, momajgaeT myJis Maccou
10 1, netsimas co ckopocthio 600 m/c, u 3acTpeBaeT B HeM . Ha kakoil yron OTKIOHUTCS HUTH C
mapom nocie yuapa?

2 cemecmp, IK3ameH

Koumponupyemvie HJ/IK: OIIK-1.1 OIIK-2.1 OIIK-1.2 OIIK-2.2 OIIK-1.3 OIIK-2.3 OIIK-1.4
OIIK-2.4 OIIK-1.5 OIIK-2.5 OIIK-2.6 OIIK-2.7

Bonpocsl/3ananus:

1. T'opu3oHTaNbHBIA MPOBOAHUK IJIWHOW | M IBHXKETCS PAaBHOYCKOPEHHO B BEPTHUKAJIHLHOM
OJTHOPOJTHOM MAarHuUTHOM TMoje, HHAYKIus Kotoporo pasHa 0,5 Ti. CkopocTh HNpPOBOJHUKA
TOPU30OHTaJbHA W TMEPHEHAUKYIsIpHa NpPOBOIHUKY (cM.puc.). Ilpu HaganbHON CcKOpoCTH
MPOBOJHUKA, PABHOW HY/IIO, MPOBOAHMK mepemectwics Ha 1M, OJJC MHAYKIMM Ha KOHUAX
MPOBOIHMKA B KOHIIE IepeMelieHus paBHa 2 B. KakoBo yckopeHue npoBoHUKa?

2. Ilyyok mapasiedbHBIX CBETOBBIX Jyued MaJaeT U3 BO3AyXa Ha TOJICTYIO CTEKJISHHYIO
IacTUHyY 1oA yrioMm 60 u, npenoMissach, nepexonut B crekio. [llupuna mydyka B Bo3myxe 10 cm.
Onpenenute mmpuHy nydka B crekie. [lokazarens npenomnenus crexia 1,51.

3. B sBnenun gororddexra padboTta BbIX0Aa 3aBUCHT OT:
1) yacTOTHI MAAAIOIIETO CBETA
2) UHTEHCUBHOCTH MAJaro0IIero CBeTa
3) XUMUYECKOM MPUPOJIBI METAILIA
4) KUHETUYEeCKOW YHEPTHH BHIPHIBAEMBIX HJIEKTPOHOB.

4. Omnpenenute »ddexTuBHyl0 Maccy ¢otoHa (kr) ¢ juHOM BoiaHbl 100 HM. h =
6,6°10-34]Tx-c.

5. 3aKOH IOJHOTO TOKA JUUIsl MArHUTHOTO IOJIS1 B BELIECTBE (T€OpeMa O LIUPKYJISLUN BEKTOpa
MarHMTHON MHIyKIUN).

6. OnekTpoMarHuTHas WHAyKOUSA. 3akoH Papaznes. Ilpupoma 5.1.c. 3IIEKTPOMArHUTHOM
WHAYKIHH.

7. KoneGanusi. YpaBHEHHE TapMOHMYECKUX KoiieOaHui. MeTo BEKTOPHOH AHarpaMMbl.
JuddepennnanbHoe ypaBHEHHE TapMOHWYeCKUX Konebanuil. Ero pemenue. [apMoHMUYeckuit
OCLMJUISATOP U €0 MPUMEPHI.

8. DnekTpoMarHuTHbIE BOIHBI. VX cBOMcTBa U BuAbl. [IOTHOCTE 3HEpruu, BEKTOp YMoOBa —
IloMiHTHMHTa U UHTEHCUB-HOCTh
WIEKTPOMArHUTHBIX BOJIH.

9. Ha mpensaTcTBHE C KpyIJIBIM OTBEPCTUEM JHAMETPOM IMM Majgaer IuIOCKas
MoHOXpomaTtHueckasi BojdHa A=600HM. C Kakoro MUHMMAJIbHOTO PACcCTOSIHUS MEXAY OTBEPCTHEM U
9KpaHOM B LEHTpe JIU(PPAKIMOHHON KapTUHBI OyneT HaOIIoHaThCs TOJIBKO MAKCUMYM
OCBEILLICHHOCTH?
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10. KakxoBa pomkHa OBITH JUIMHA BOJHBI MOHOXPOMAaTHYECKOTO CBETa, YTOOBI IpH
BO30Y>KJICHUU aTOMOB BOAOPOJIa KBAHTAMH 3TOTO CBETA Pajinyc OpOUTHI 3JEKTPOHA YBEIUYHICS B 9
paz?

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

OcHoenas rumepamypa

1. BepeBoukun IO.I. Mexanuka: VYuebHoe mnocobue. Jlns crymeHTtoB | Kypca Bcex
cneuuanbHocTei. / FO.I. BepeBoukun. - MUMT'AuK, 2005. - 272 - TekcT: HEMOCPEACTBEHHBIH.

2. BepeBoukun O.I. Mexanuka (kpaTkasi TeOpusi ¥ IpUMeEpHI perieHus 3a1a4): Yueb. nocoodue. /
IO.I". BepeBoukun. - MUNTI'AuK, 2015. - 137 - TekcT: HENOCPeICTBEHHBIN.

3. Tpopumosa T.U. Kypc ¢usuku: Yueb. mocobue misa By3oB / T.M. Tpopumona. - 5-e uzm.
crepeotunt. - HM3marensctBo Beicmas mkoma, 1998. - 542 - 5-06-003520-4. - Tekcr:
HEIOCPEACTBECHHBIM.

4. CxopoxBaroB H.A. Kypc nekmuii mo anekrpomaraetusmy: s crymentoB 2 kypca. / H.A.
CxopoxsaroB. - MUUT'AuK, 2006. - 108 - TekcT: HEMOCPEACTBEHHBIN.

5. ®eodumakroBa T.B. BonHOBBIE M KBaHTOBBIE CBOMCTBA AJICKTPMATHUTHOTO H3TYyYCHUS:
YuebHoe mocobue. s cryneHToB 2 Kypca Bcex cnerumainbHocTed. / T.B. deodumakrtoBa. -
MUUT'AuK, 2007. - TexcT: HENOCPEACTBEHHBIM.

Jlononnumenvuas rumepamypa

1. OcHOBBI TeOpeTHUECKOM Pu3uku / . - 6-¢ u3a., crep. - Cankr-IlerepOypr: Jlans, 2022. - 496 c. -
978-5-8114-9042-4 (tom 1), 978-5-8114-0618-0 (0obmuruii). - Tekct: anexTpoHHBIH // M3gaTenscTBO
Jlans: [caiit]. - URL: https://e.lanbook.com/book/183764 - Pexum mocTyma: 1o MOIIUCKE

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4AKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://lIms.miigaik.ru - C1O MUUT'AuK

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCyleCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuens npocpammrnozo obecneyeHust

(0OHOBIEHUE NPOU3BOOUMCSE NO Mepe NOSBNIeHUs. HOBbIX 8ePCULL NPOSPAMMbL)
He ucnonb3zyercs.

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM

(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.

9.4. O0opynoBaHue U TEXHUYECKHE CPeACTBA 00yUeHUs

Crnenanu3upoBaHHas J1ab0paTopHst
WHTepakTuBHAs MaHENb - 2 MIT.
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MenoBas nocka - 5 1mrT.

JInst mpaKTU4eCKUX 3aHSITUI
MenoBas nocka - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C menpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMTOJIHATH TOMAIIIHNE
paboThI O YKa3aHHBIM IPETOaBaTeIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  NpEAjaractcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCBIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILINHE;
- MeronuyeckuMH pPEKOMEHIAIMSMH TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOMUMOCTH OOYUYCHHUSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl H3yYeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlWi, BHIECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) yHuBepcureta. MHAMBHIyaldbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBUCHT OT MX JOCTYIMHOCTH JJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBAIUAOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YI€TOM 0COOCHHOCTEH NMCHUXO()U3NIECKOTO Pa3BUTHS,
WHAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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