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

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 21 anpeIst 2023 .

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
ECTECTBEHHBIE HAYKH U HTHOOPMATHUKA

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

Hanpasnenue noaroroku: 27.03.03 CucTteMHbIN aHAIU3 U YIIPABICHUE

HampasinennocTh(nipoduiib) MOATOTOBKH: YNpaBieHHE 3eMEIbHO-UH()OPMAITMOHHBIMA CUCTEMaMH

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

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX eIUHUALIAX: 6 3.€.
B aKaJIeMUYECKUX 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 no nampasnenuto noarotoBku 27.03.03 CucteMHbId aHAlW3 W YNPABICHUE, YTBEPKICHHOTO
npukazoM MunoOpaayku ot 07.08.2020 Ne 902

CormnacoBaHue U yTBEPKACHUE

OTBeTCTBEHHOE aTa, IPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlata, np
JIALIO (Ipu HaNMUYUN)
1 axymbrer [Ipencenarens Boponmosa A. A. Paccmotpeno | 15.12.2022, Ne
VIpAaBICHMT | yyenoro coBeTa 2-2022
TEPPUTOPHUSIMU (baKyJILTeTa
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HGHL OCBOCHUS NUCHUIIJIMHBI - 3aKJIFOYACTCS B HOJIy‘IeHI/II/I 06yan01u1/1M1/1051 TGOpeTI/I‘-IGCKI/IX
3HAaHUM 1O OCHOBHBIM pasfenaM (HU3MKH MW HMX TNPAKTHUECKOM IMPUMEHEHUH IIPH pPELICHUU
HpI/IKJIa,Z[HI:IX 3a4a4 Il CO34aHuA npeﬂnocmnox ycnemHoro OCBOCHUA CIICIUAJIBHBIX OUCHUIIJINH U
o0ecriedeHns] BCECTOPOHHEW TEXHMYECKOM TMOATOTOBKM Oyaymiux crenuanuctoB. OcBoeHHe
JTMCLUUIUIMHBI HATIPABJICHO HA MPpUOOpeTeHNe 3HAaHUN, YMEHHI U HaBBIKOB 00 OCHOBAX KJIACCHYECKON
148 COBpeMeHHOﬁ (1)I/ISI/IKI/I HpI/IMCHI/ITeHBHO K CIICIHUAJIBHOCTHU <<Feo;[e3p151 U AUCTAHIIMOHHOC
30HIUPOBAHUEY.

Banatm 1/13yquH51 AUCIHUITIJIINHBI:

- COACHCTBHE TOMYYCHHIO (PYHIAMEHTAJIBHOTO OOpa30BaHHUs, CIMOCOOCTBYIOIIETO AabHEHIIEMY
Pa3BUTHIO TUYHOCTH;;

- TPENOCTaBIICHUE MMaHOpaMbl HanboJiee YHHUBEPCAIBHBIX METOMOB, 3aKOHOB W MoOJeNiel (U3UKU U
IPYTHX €CTECTBEHHBIX HAYK;;

- IEMOHCTpaIus CelUPUKN palliOHAIILHOTO METO/a TIO3HAHUS OKPYKAIOIIETO MUPA;;

- COCpENOTOYCHHE YCWINN Ha (POPMHUPOBAHHUH Y CTYICHTOB OOMIETO (PHU3UIECKOTO MUPOBO33PEHUS U
Pa3BUTHUU HAYYHOTO MBIIICHUS.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOeHHsI 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

YK-2 Crnocoben onpenemnsaTh KPyr 3ajad B paMKax IMOCTABJICHHOW IIEIM U BHIOMPATh ONTHMAJIbHBIC
CHOCOOBI MX pEeUIeHMs, UCXONsd W3 JEUCTBYIOIIMX MPAaBOBBIX HOPM, HMEIOIIMXCS PECYpCcOB U
OTpaHUYCHUHN

VK-2.5 OrneHuBaeT penieHue MNOCTABICHHBIX 3a7ad B 30HE CBOEH OTBETCTBEHHOCTH B
COOTBETCTBMH C 3alUIAHUPOBAHHBIMHU pE3yJbTaTaMd KOHTPOJIS, TPH HEOOXOIUMOCTH
KOPPEKTUPYET CHOCOObI pEIICHHS 3aJa4 ¥ BBIOMPACT ONTHMAIbHBIA CIOCO0 perieHus
MMOCTAaBJICHHBIX 33734

3uamo:

VK-2.5/3u1 Bo3MoXXHOCTEHi W aJIropuTMOB TPUMEHEHHUS HAyYHBIX 3HAHUM 7S
OLICHUBAHMS pELICHHUS IOCTABJICHHBIX 3a/Jad B 30HE CBOEH OTBETCTBEHHOCTH B
COOTBETCTBUH C 3aIUVIAHUPOBAHHBIMU PE3yJIbTaTaMHU KOHTPOJIS

Ymems:

YK-2.5/Yml TlpuMeHsATh CBOM 3HAHUS AJI OICHKH DPEIICHUS MOCTABICHHBIX 3a]ad B
30HE€ CBOEH OTBETCTBEHHOCTH B COOTBETCTBUU C 3aIUIAHUPOBAHHBIMHU pPE3yJbTaTamMu
KOHTPOJST W, TPU HEOOXOAMMOCTH KOPPEKTUPOBaTh CIOCOOBI peIlleHus 3amad u
BBIOMpATh ONTHMAJBHBIN CITOCOO PEIICHUS MMOCTABICHHBIX 3a/1a4

Brnaoemw.:

VK-2.5/HBl HaBeikaMy OLIEHKM ¥ aHaJIM3a IIOCTABIEHHBLIX 3a1ad B 30HE CBOEH
OTBETCTBEHHOCTH B COOTBETCTBUH C 3aIUIAHUPOBAHHBIMH pPe3yJIbTaTaMU KOHTPOJIS, MPH
HEOOXOIMMOCTH KOPPEKTHPOBKA CIIOCOOOB pPEIICHHS 3a7ad W BBHIOOPT ONTHMAILHOTO
croco0a perieHus MOCTaBICHHbIX 3a1a4

OIIK-1 CnocobGeH aHanu3upoOBaTh 3aadyd MPOPECCHOHATBLHON NEATEIbHOCTH Ha OCHOBE
MOJIOKEHHH, 3aKOHOB U METOZIOB B 00J1aCTH €CTECTBEHHBIX HAyK U MaTeMaTHKU

OIIK-1.2 Hcnonb3yer (yHIaMEHTANbHbIE 3HaHUS B NMPO(ecCHOHATHHON NeATeNbHOCTH IS

pelieHus 3a1a4 oTpaciu
3name:
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OIIK-1.2/3u1 ®yHnameHTanbHBIE  KOHLENIMM W TEOPUHM, TNPUMEHHUMBIE B
3eMJICYCTPONCTBE U KaJacTpax HEABMXKUMOCTH

Ymems:

OIIK-1.2/¥Ym1  HnTerpupoBarh HaydHble 3HAaHUS [UI  PEIICHUS  peajbHBIX
npodeccroHaNbHBIX 3a]1a9

Braoems:

OIIK-1.2/HBl HaBbikoM 3(¢EKTHBHOIO MPUMEHEHHS HAyYHOTO TOTEHLUANa s
YAyUIICHHUS KaueCTBa 3eMJICYCTPOUTEIbHBIX U KaJaCTPOBBIX MPOLIETYP

OIIK-2 Cnocoben dhopMynupoBarh 3a1adn MpodeCCHOHATBHON MesSTEIPHOCTH Ha OCHOBE 3HAHUU
MPO(QUIBHBIX Pa3IeIOB MATEMATUIECKUX U €CTECTBEHHOHAYYHBIX JUCIUTLIINH (MOIYJICH)

OIIK-2.2 ®opmynmupyeT 1eIu BBIMOTHEHUST pabOT U MpemjiaraeT MyTH UX JOCTHOKCHHS TPHU
OpraHM3alliy MPOU3BOJCTBA U YIPABICHUH B MpodeccruoHanbHOol cdepe

3name:

OIIK-2.2/3612 JloCTOMHCTBa W OTPAaHUYCHHsS] HU3MEPHUTEIBbHBIX W WH(OPMAIIMOHHBIX
TEXHOJIOTHUM, UCTIOJIB3YEMBIX ISl 00€CIIEUCHHsI OTpaciiel Teoae3ndeckoil nHpopMauen
MIPH BBITIOJTHEHUHU PaboT

Ymems:

OIIK-2.2/¥YM3 Ompenenatb OCHOBHBIC HAMpAaBICHUS IICJIM Pa3BUTHS WHHOBAIIMOHHBIX
TEXHOJIOTUA B TEOAE3WM TMPU OpPraHU3aIliy TPOM3BOACTBA M YNPABICHUU B
npodeccroHaabHOM chepe

Braoems:

OIIK-2.2/HB2  HaBblkamMu  TPUMEHEHHUS  PE3yJbTAaTOB  BBIMOJIHEHUS  paboT
npodeccroHaNbHOM JEATETLHOCTH TPHU TMPOM3BOACTBE padOT obecreueHus oTpaciei
reojie3nueckor nHpopmaIei 1 yrpasieHUU B TpodeccroHaIbHOU cdepe

OIIK-2.4 BoiOupaeT cOOTBETCTBYIOIIUE POrPAMMHBIE MIPOAYKTHI WM MX YaCTH JJISl PELICHHS
KOHKPETHBIX PO(PECCHOHATBHBIX 3a]1a4
3namo:
OIIK-2.4/312 CtpyKTypy, GOopMUpOBaHUS U pa3BUTHE [ 0CYNapCTBEHHON Te01e3MIeCcKOit
ceTu

OIIK-2.4/3u3  HayuHo-Qu3nueckux METOIOB  pPa3pabOTKM W  HCIOJIb30BAHUS
COOTBETCTBYIOIIMX  INPOTPAMMHBIX  HPOAYKTOB Ui  PEUICHHUS  KOHKPETHBIX
npodecCHOHANBHBIX 3a1a4

Ymems:

OIIK-2.4/YM2 Ananu3upoBaTh HH(YOPMAIIHMIO B IPOTPAMMHBIX MPOAYKTAX WM UX YaCTH
JUISl pEIIEHNs] KOHKPETHBIX 3a]a4

Braoems:

OIIK-2.4/HB2 Cnocobamu 00pabOTKH pe3ylIbTaTOB TEONEC3WYCCKHX HW3MEPCHHHA B
IPOTPAaMMHBIX MPOIYKTax c UCTIOJIb30BaHHEM HOBEHIIIETO
POTPaMMHO-MaTeMaTHYECKOTO 00eCIIeUeHHS

OIIK-2.5 JleMOHCTpHpYyET HaBbIKA aBTOMaTU3UPOBAHHOTO TPOEKTHUPOBAHMSI TEXHOJIOTMUECKUX
IIPOLIECCOB
3nams:

OIIK-2.5/312 AnropuTma HCHOJNB30BaHHUS HAy4yHO-(OM3WYECKUX 3HAHMNA B 3aJa4ax
npodecCHOHATLHON AEATEIbHOCTH

Ymems:

OIIK-2.5/YM2 Hcrnionp30BaTh alrOpUTMBI UCIIONB30BAHUS HAYYHO-(DU3HUUECKUX 3HAHUI
JUIsL aBTOMAaTH3aIUH MPOLIECCOB B 3a/1auax MpoeCcCUOHATBLHON JesITeIbHOCTH

Braoems:
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OIIK-2.5/HB2 HaBbIkamMH UCIIOIB30BAHUS AJITOPUTMOB HAy4YHO-(DM3UYECKUX 3HAHUH [T
aBTOMATH3aIMK IPOIIECCOB B 3a/1auaxX MpoeCCHOHAIBHON AEATEIbHOCTH

OIIK-2.6 Bnaneer HaBbIKaMu pa3pabOTKH U COCTABJICHUS OTIENbHBIX HAYYHO- TEXHUYECKHX,
NPOEKTHBIX M CIYXEOHBIX JOKYMEHTOB, O(OpPMIICHHS HAayYHO- TEXHHYECKHX OTUYETOB,
0030pOB, MyOIUKAIHii IO Pe3yabTaTaM BBITIOJTHEHHBIX padoT
3nams:
OIIK-2.6/352 MeTon0oB M TEXHOJOTUH pa3pabOTKM W COCTABJICHHUS OTACIIBHBIX
HAy4YHO-TEXHUYECKUX, TMPOEKTHBIX M  CIYKE€OHBIX JIOKYMEHTOB, OQOpMIICHUs
HAy4YHO-TEXHUYECKUX OTYETOB, 0030pOB, MyOIMKALUNA MO PE3y/IbTaTaM BBIMOJIHEHHBIX
pabor
Ymemu:
OIIK-2.6/YMm2 IlpumeHsTbHAY4YHbIE 3HAHUS AJIS Pa3padOTKU U COCTAaBIICHUS OTACIbHBIX
HAyYHO-TEXHUUYECKUX, MPOEKTHBIX U  CIYKEOHBIX JOKYMEHTOB, O(hOpMIICHUS
HAayYHO-TEXHHUUYECKUX OTYETOB, 0030pOB, MyONMKAIUil MO pe3yabTaTaM BBITOJTHEHHBIX
pabor
Braoemy:
OIIK-2.6/HB2 HaBbikamu pa3paOOTKH M COCTaBICHUS OT/IEIbHBIX HAyYHO-TEXHUUECKUX,
MPOEKTHBIX U CIYy’KEOHBIX JTOKYMEHTOB, O(GOpPMIICHHUS HAyYHO-TEXHHYECKUX OTYETOB,
0030p0oB, MyOMHMKaIUi IO pe3yJIbTaTaM BBITIOJIHEHHBIX padoT

OIIK-2.7 Bnaneer cOBpeMEHHBIMH TEXHOJOTHSAMH U T€OMH()OPMAIIMOHHBIMHU CUCTEMaMU JIJIs
oopmiieHns1 HAYyYHO- TEXHUYECKHX OTYETOB, 0030pOB, MyOIUKAIMA, peLCH3HH
3nams:
OIIK-2.7/313 CoBpeMEHHBIX TEXHOJOTHMH © TEeOMH(POPMAIIMOHHBIX CHUCTEM JUIA
oopMiIeHUsT HAYYHO-TEXHUUYECKUX OTYETOB, 0030pOB, MyOIHKaINii, peeH3nit
Ymems:

OIIK-2.7/¥YmM2  PaspabarpiBaTh TpemiiokeHuss 10 A(PGEKTUBHOW  OpraHHM3aIiu
B3aWMOJICHCTBUS 3JIEMEHTOB CUCTEMBI

Braoems:

OIIK-2.7/HB2 HaBbikamu IPUMEHEHHS PE3YJIbTaTOB MPOPECCHOHAIBHON ACITEIbHOCTH
IpY IPOU3BOACTBE pabOT obecieueH s OTpaciieil reoae3nueckoi nHpopMarue

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummaa (Moays) b1.0.12.01 «®usnkay OTHOCUTCA K 00s3aTeIbHOM 4acTH 00pa3oBaTeIbHOM
IporpamMMBbl B u3ydaercs B cemectpe(ax): 1, 2.

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

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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1 cemectp 72 | 2 17 | 34 | 21 3auer
DK3aMeH

2 ceMecTp 144 | 4 16 | 32 | 60 (36)

Bcero 216 | 6 | 33 | 66 | 81 36

5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)

—
< |4
w 5 CE % X
= = O g E =
< = < 5 = 5
= E = ) 8 e}
S| 2|8 |22¢8
HaumeHnoBanue pasnerna, TeMbl b 2 2 |2 § ;’
2| 85| E |22z
2|5 |egg2
5| |8 as gz
°c | E|E|2|E8Es
s | 2| 2|2 |EE25
Q [5) o < E 3 8 a,
M = = O |E°% &aE
Pa3nen 1. Mexanuka 41 9 20| 12| VK-2.5
OIIK-1.2
Tema 1.1. Kunemarnka 12 2 6 4 OIIK-2.2
Tema 1.2. Jlnramuxa 17| 5| 8| a4|OlK-=24
OIIK-2.5
Tema 1.3. /lunamuka TBEpIOTO 12 2 6 4| OIIK-2.6
Tena OIIK-2.7
Pasnen 2. MoJiekyJasipHast 17 4 8 5| VK-25
¢usuka U TepMOIMHAMUKA OIIK-1.2
OIIK-2.2
OIIK-2.4
Tema 2.1. MonekymnsipHasi puzuka 17 4 8 5 OIK-2.5
¥ TePMOJIMHAMHUKA OHK-Z. 6
OIIK-2.7
Pasznea 3. JaekTrpoMarseTusm 46 8| 14| 24| VK-2.5
OIIK-1.2
Tema 3.1. DnexTpuuecTBo 14 4 6 4 OINIK-2.2
OIIK-2.4
OIIK-2.5
Tema 3.2. Maruetusm 32 4 8 20| O1IK-2.6
OIIK-2.7
Pa3gen 4. OnTuka 761 12| 24| 40| VYK-2.5
OIIK-1.2
Tema 4.1. BonHoBas onTrKa 38| 6| 12| 20]OlK2.2
OIIK-2.4
OIIK-2.5
Tema 4.2. KBantoBas onTuka 38 6l 12 20| 0omk-2.6
OIIK-2.7
HUroro 180 33| 66| 81

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Mexanuka

Ne 000006813

Crpanuria 7 u3 18



Tema 1.1. Kunemamuxa

Kunemarnka touku. CKOpOCTh TOYKH. YCKOPEHHE M €r0 COCTaBJIAIOIIMEe. BUabl ABUKEHHIN TOUYKH.
Kunemaruka tBEpaoro tena. Buabl OBMKEHUN Tena. YIIOBBIE M JIMHEWHBIC XapaKTEPUCTUKHU
TBEPJIOTO TeJia, BPAIIAIOIIETOCS BOKPYT HETIOABM)KHOM OCH, CBA3b MEXIY HUMH.

Texymuii KOHTPOJIb

Bun (hopma) konTpOss

KonTponbhas pabota

Tema 1.2. Jlunamuxa

Macca. Cuna. 3axonbl Herorona. Ilpenenst ux npumeHumocTtH. Cuibl TSDKECTH, TATOTEHMS,
YyHOPYTroCcTH. 3aKOH BCEMHUPHOIO TAToTeHUs. 3akoH ['yka. Cuiibl peakuuy omnopsl U MOJBECa, TPEHHUS,
conporusieHus. HennepuuanbHele cuctemMsl oTcuéTra. CUIIbl HHEPLUH.

MexaHnuueckas cucTeMa. YpaBHEHUE U3MEHEHUSI UMITYJIbCA CUCTEMBI. 3aKOH COXpPaHEHHs UMITYJIbCA.
IlenTp Macc M 3aKOH €ro ABM)KEHUS. MOMEHT CHJIbI U MOMEHT MMIIYJIbCAa OTHOCUTENIBHO TOYKU U
OTHOCUTEIIBHO OCH. YpaBHEHMS HW3MEHEHUS MOMEHTAa MWMIIyJbCAa MAaTEpUalIbHON TOYKU U
MEXaHMUYECKOH CHUCTeMbl. 3aKOH COXpAaHEHUS MOMEHTa uMIylbca. PaboTta cuibl. MOITHOCTS.
Kunernyeckasi, mnoTeHIuanbHas M MeXaHW4yeckas »HHepruu. KoHcepBaTuBHbBIE CHUJIBI U
noTeHUuanbHass »Heprus. lloTeHnumanbHas >SHEPrUs CUI  TSKECTH, TATOTEHUS, YNPYTOCTH.
VYpaBHEHMsI W3MEHEHUS KUHETUYECKON SHEPrUM M MEXaHWYECKOW 3HEPIMH. 3aKOHBI COXpPaHEHHS
MEXaHUYECKOU SHEPTUU U ITOJIHOM YHEPTUH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHas padota

Tema 1.3. J[unamuxa meepooco mena

MoMeHT ummynbca TBEPAOrO Tejla OTHOCUTENBHO OCH. MOMEHT uHepuud. MOMEHTBhl HWHEpIHH
npocrenmmx Ten. Teopema IllTelinepa. YpaBHeHUE NMHAMUKN BpalIaTEIbHOTO JIBUXKEHUS TBEPIOTO
Terda OTHOCUTENbHO ocu. KuHeTnueckast sHeprusi Bpamjatonierocsi teia. Pabora cuim 1 MOIIHOCTh
IpU BpalleHUHd Tesa. AHAIOTUA MEXAy TIOCTYNaTeNbHBIM M BpAIIaTeNIbHBIM JIBH)KCHUSMHU.
OcHOBHbIE YpaBHEHUS IUHAMUKH U CTAaTUKH TBEPOTO TeNa.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

Pa3zoen 2. Monexkynapuas ¢puzuka u mepmoounamuka

Tema 2.1. Monexynapuas gpusuxa u mepmoOuHamMuKa
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MoinekylIIpHO-KMHETUYECKUE IIOJIOKEHUA. TepMoaMHamMu4eckas CucTeMa. TepMOoauHaMU4YeCKue
napamerpsl. TepMoauMHamMu4eckoe paBHOBecHe. VeanbHBI ra3 M €ro ypaBHEHHME COCTOSHUSA B
paznuyHbIX (opmax. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETHYECKOW TeopuH. AOCOMIOTHAs
TeMIeparypa. 3akoH MakcBemia O pacHpefc/ieHUd MOJEKYJ HIEalIbHOIO ra3a IO CKOPOCTSM.
XapakTepHble CKOpPOCTH MOJIEKyn rasza. bapomerpuueckas ¢opmyna. Pacnpenenenue bombiimana.
SIBnenust mepeHoca: auddys3us, BHYTpeHHEE TpEeHHEe, TEIUIONPOBOAHOCTh. CpemHss IIuHa
CBOOOAHOTO Mpobera MOJIEKyYI rasa.
TepmoguHamuka.
Crenenu cBOOO/IBI MOJIEKYJI. 3aKOH PaBHOMEPHOTO pacHpeieIeHUs] SHEPTUH IO CTENEHSIM CBOOOIBI.
BuyTpeHnnsist sHeprusi uaeanbHoro rasa. Pabora rasza u konuyecTBO TeruioThl. IlepBoe Hauano
TEPMOJUHAMUKU. M30XOpHBIM, M300apHBI M M30TEPMUYECKH mpouecchl. TemmoéMKocTH 3TUX
MPOIIECCOB JUTSl UACaTbHOrO ra3a. Anuadbarnueckuii npouecc. Ero ypaBHeHue U1l uaeanbHOTO rasa
B pa3IMYHBIX MEPEMEHHBIX. YMEHBIICHHUE TEMIIepaTrypbl arMoc(epHOro Bo3lyxa C yBEITHUYECHHEM
BBICOTBL. OHTpPONMS M €€ CTaTUCTUYECKUH CMbIcI. BTopoe Hayano TEpMOIMHAMUKH M €0
CTaTUCTUYECKUH cMbIci. TpeThe Hayasio TepMoauHaMuky. Temnossle asurareny. Lukn Kapro u ero
KILI.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

KonTponbhas pabota

Pazoen 3. dnekmpomacnemusm

Tema 3.1. Dnekmpuuecmeo

DJIEKTPOCTATUYECKOE TMOJE€ W €ro XapakTepucTtuku. Hampsok€HHocTs mnons. [lpoBogHukn u
OUDJIEKTPUKHA B AJIEKTPOCTATUYECKOM ToOje. OJEeKTpUyYeckoe cMelieHue. Jluanekrpuueckas
npoHunaemMoctb. 110Tok BekTopa HANpsHKEHHOCTH U MOTOK BEKTOpA SJIEKTPUYECKOTO CMEILICHUS.
Teopema Tlaycca mims SIIEKTPOCTAaTUYECKOTO IO B BakyyMe W JMdJIeKTpuke. Pabora cui
aneKTpocTarnyeckoro nois. [lorenuunan snexkrpocraruyeckoro nojsi. CBs3b pa3HOCTH MOTEHIMAIOB
C HaNpsOKEHHOCTBIO  AIIEKTPOCTATUYECKOTO MMOJIA. DJeKTpuueckass EMKOCTh  YEAMHEHHOTO
MPOBOJIHMKAa M KoHJeHcaropa. [locienoBarenbHOe M MapajuieIbHOE COETUHEHHS! KOHJIEHCATOPOB.
DHeprus 3apsDKEHHOTO MPOBOJHUKA M SHEprusi KoHaeHcaropa. OObEMHas IUIOTHOCTb SHEPIHH
ANIEKTPOCTATUYECKOTO  MOJs.  JMMONBHBIM ~ MOMEHT, TOJAPU30BAaHHOCTb.  YCIOBUS  JJIs
AIIEKTPOCTATUYECKOTO MOJISl Ha TPAHULIE pa3/iesia IByX AUIIEKTPUKOB.

Onexkrpudeckuil Tok. Cuina u mioTHOCTh Toka. CtopoHHue cuibl. DJIC n Hanpsikenue. 3akoH Oma.
DNEeKTpUYECKOE CONMPOTHUBIIEHNE POBOJHUKOB. YENIbHOE AIEKTpUUecKoe conpoTtusieHue. Pabora
¥ MOITHOCTH MOCTOSTHHOTO TOKa. 3akoH JIxoyns — Jlenna. [TepBoe u BTopoe npasuina Kupxroda mis
pa3BeTBIEHHBIX OdJekTpuueckux uemneid. I[locrnenoBarenbHoe W MapaljielbHOE  COEIUHEHUS
MCTOYHHMKOB TOKa U Harpy3oK.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Tema 3.2. Maenemusm
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MaruutHoe 1oj€ W €ro XapakTepUCTHKH. MarHuTHas MHAyKUus. MarHuTHoe mojie B BEIIECTBE.
Hanpspk€HHOCT MarHUTHOTO 1oJIA. MarHuTHas MPOHULIAEMOCTh BellecTBa. 3akoH bruo — CaBapa —
Jlanmaca. 3akoH MOJIHOTO TOKA JIJIs1 MATHUTHOTO T10JIS1 B BEIIECTBE.

3akon Awmmepa. Cuna Jlopenma. Dddexr Xomra. MarautHbeii motok. Teopema [aycca s
MarHuTHOTO nosis. PaboTa mo nepemenieHnio NpoBOAHNKA ¢ TOKOM B MAarHUTHOM Tosie. MarHUTHBIH
MOMEHT, HAMarHM4eHHOCTb. YCJIOBHS JUIsl MAarHUTHOTO I10JI HA TPaHMIIE pas3zieiia IByX MarHUTHBIX
cpen.

OnextpomarHuTHass MHAyKIus. 3akoH Papanes. Ilpupoma OAC wunaykumu. CaMOMHAYKLMS.
WunyktuBHOCTh. B3anmuas muaykius. Tpanchopmarop. Dueprust MmarHuTHOrO monst. OObéMHas
IUIOTHOCTh SHEPTUU MAarHUTHOTO TOJIsl. YpaBHEHUs MakcBeiia B MHTETpalbHOM Gopme.
CoOcTBeHHbIE ANIEKTPOMArHUTHBIE KojieOaHUs B KoieOarenbHOM KoHType. @opmyina TomcoHa ams
nepuofa kojeOaHM B KoiebaTrelnbHOM  KOHType. OHeprus KojeOaHMi.  3aTyxaromiue
ANIEKTPOMArHUTHBIE KOJeOaHUs. AMIUIMTYJa M 4acToTa 3aTyXarolluX KoseOaHui. BbIHYXIeHHbIE
ANIEKTPOMarHUTHbIE KojeOaHus. VX OCHOBHBIE 0COOEHHOCTH. AMIUIMTYAAa U (Da3a BBIHYXICHHBIX
Kojie0aHMii. DIIeKTpOMarHUTHbBIE BOJIHBI. [I1O0THOCTH SHEpruM BoiHbI, BekTop [loiiHTHHTa — YMOBa.
WMHTEHCUBHOCTD 3IEKTPOMATHUTHBIX BOJIH.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

KonTponbhas pabota

Pa3zoen 4. Onmuka

Tema 4.1. Bonnosas onmuxa

KorepeHTHOCTP M MOHOXPOMAaTUYHOCTH CBETOBBIX BOJH. VHTepdepeHuus cBera. YCIoBHUS
UHTEp(PEPEHITMOHHBIX MAKCUMYMOB U MUHUMYMOB MHTEHCUBHOCTU. VIHTEpdepeHIus cBeTa OT JBYX
HMCTOYHUKOB U B TOHKMX IUI€HKaX. Konbua HetoTona. [IpocBetenue ontuku.

Hudpakums ceta. [lpuanun Troiirenca — Dpenens. 3ousl Openens. dudpakuus dpenens Ha
KpymioM oTBepcTtud W aucke. Judpaxmus dpaynrodepa Ha OAHOW IIETM M Ha OTBEPCTHUHU.
JudpakuroHHass pacXoAMMOCTh Tydka. Ilepexom BOJHOBOM ONTHKHM B T'€OMETPHUYECKYIO.
Hudpakumss Dpaynrodepa Ha gudpaknuoHHor pemérke. udpakmus Ha TpocTpaHCTBEHHOU
pelieTKe.

EcrecTBennsblil 1 nossgpu3oBaHHbId CBET. [lomsipuzaropsl, 3akoH Mamtoca. CTeneHb NMOJSIpU3alivu.
[lonspuzanusa cBeTa TMpuU OTPaAXEHWH U MOPEIIOMIECHUM, 3akoH bprocrepa. JIBoliHOe
nydyenpenomieHue. VCKycCTBeHHas ONTHYECKash aHU30TPONHS MPHU Pa3TUYHBIX BO3JICHCTBUSIX.
EcTtecTBeHHOE M MarHWTHOE BpPAEHUSI IJIOCKOCTH MOJSPU3AIIIH.

Hucnepcus cBeta. DNeKTpoHHas Teopust Aucnepcuu. [lommomnenue 31eKTpoOMarHuTHBIX BOJH, 3aKOH
Byrepa. Paccesinue cBeta, 3akoH Panes.

Texymuii KOHTPOJIb

Bun (popma) konTpoOms

KonTponbhas pabota

Tema 4.2. Keanmosas onmuxa

TerutoBoe u3iyueHue U ero xapakTepucTuku. 3akoH Kwupxroga. 3akon Credana — Bombimana.
3akoH cMenieHus Buna. @opmyna [lnanka qist TemnoBoro usnyuenus. KBantosas runoresa Ilnanka
— OnHmreliHa. Ontuueckas nupoMeTpust. DOTOHBI.

Buemnunii  gotosdpdext um ero 3akoHbl. Teopuss W ypaBHeHHE OWHIITEWHA Ui  BHEIIHETO
¢doroappexra. DoToHBI, UX FHEPTUS U UMITYIIbC. JlaBinenue ceera. Dpdext Komnrona.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota
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6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN

[lopsnox mpoBeleHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHOM aTTecTaui OOy4aromuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CIHEIHaIUTETa, MporpaMmmamM
MarucTparypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHBIH YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTalmuyd OOydalomMxcs C INPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 1 cemecmp.

[Ipy mnpoBeneHMHM NPOMEXKYTOUHOM arTecTallid, Kak [paBWIIO, IPUMEHSETCS CpeaHee
apu(meTnyeckoe 3HAUCHUSI OICHOK, MOITYYEHHBIX 32 KaXKIbIA 2JIEMEHT OLCHUBAHUS, YKa3aHHBIN B
owtere (BOIPOC U J1Ba MPAKTUUYECKUX 3a/IaHHS).

WtoroBas oreHka 1Mo AMCHUIUIMHE (MOIYIIO) PACCUUTHIBAETCS KaK OTHOUIEHHE CYMMBI OLICHOK,
MOJTyYEHHBIX 00ydaeMbIM 3a KaXKIIblii BONPOC W 3a/JaHus B Owmiere, MOJEICHHOE Ha KOJIUYECTBO
MOJTyYEHHBIX OLIEHOK.

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 2 cemecmp.

Kaxxap1ii OnieT BKIIIOYAET:

1. Bompoc 115 OLleHMBaHuS pe3yasTatos o0yduennus B Bune SHAHUIM;

2. IIpoctoe mpakTudeckoe KOHTPOJIbHOE 3aJaHUE JIJIS OLEHHBAHUS PE3yabTaTOB OOYUYECHHUSI B BUJC
YMEHU;

3. KommiekcHOe mpakTH4eCcKOoe KOHTPOJIBHOE 3aJlaHHe JJIsl OLIEHUBAHUS PE3YyNIbTaToB OOy4YEHHUsS B
suze BJIAJIEHU.

MeTonuka OLIEHMBAHMS: INpPU TNPOBEACHUU aTTECTallUd, Kak IPaBWIO, NPUMEHSETCS CpEeIHEee
apu(pMETHYECKOe 3HAUYEHUS OLIEHOK, MOJMyYEHHBIX 3a KaKIbI SJIEMEHT OIICHWBAHU, YKa3aHHBIN B
ousere (TeOpeTHUECKUE BOIIPOCH U MPAKTHUECKUE 3aTaHUA).

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

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Mexanuka
Konmponupyemwie H/{K: OIIK-1.2 OIIK-2.2 OIIK-2.4 OIIK-2.5 OIIK-2.6 OIIK-2.7 VK-2.5

Tema 1.1. Kunemamuxa
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. IToe3n mpomen nyth S = 60 kM 3a Bpemst t = 52 MuH. OH HayaJl ABMIKEHHUE C MMOCTOSHHBIM
YCKOpPEHHEM, B KOHIIE IIeJI 10 OCTAHOBKHU C TAKHUM K€ 10 BEIMYMHE YCKOPEHUEM, OCTaJIbHOE BpeMs
€ro CKopocCTh OblIa paBHa V = 72 kxM/4. HaliquTe BeTMYMHY yCKOPEHUS MOe3/1a.

2. Onumure IBUKEHUE, KOTOPOE MPOUCXOIUT MIPH CIEAYIOINX yCIOBUAX: TaHreHIMaIbHOE
YCKOPEHHE PAaBHO HYJIIO, HOPMAJIbHOE YCKOPEHUE TTOCTOSIHHO U HE PaBHO HYJIIO.
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1. paBHOMEpHOE ABUKEHUE IO OKPYKHOCTHU
2. paBHOMEPHOE KPUBOJUHEIHOE JBUKECHHUE
3. YCKOPEHHOE NMPSIMOJIUHENHOE JBUKEHUE
4. HEpaBHOMEPHOE KPUBOJIMHEHHOE JIBH)KCHUE

3. Ha pucyHke npuBeneH rpaduk 3aBUCUMOCTH MPOESKIIUA CKOPOCTH Tejla OT BpeMeHH. YeMy
paBHa MPOEKIMs YCKOPEHHS TeJla B MOMEHT BpeMeHH 16 ¢? OTBeT BbIpa3uTe B METPax Ha CEKYHIy B
KBaJipare.

V., MIC

15t
g/ ;

TEEARE

=10 —

Tema 1.2. Jlunamuxa
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Teno mMaccoii 1 Kr IBMXKETCA BBEPX MO HAKJIOHHOW IJIOCKOCTH IO JEWCTBUEM CUJIbI B 10
H, npunoxenHoil Bmnoip Hee. OnpenenuTh yCKOPEHUE Teja, €CIM yroya HakjaoHa mpockoctu 30
rpamycoB, a koahdumueHt tpenns 0.1.
2. JIpa rpy3a maccoii M = 1 Kr nmojBelIeHbl Ha MPOTUBOIOJIOKHBIX KOHIIAX HEPACTKUMOU
HUTH, TIEPEKUHYTON Yepe3 HEeTOIBMKHBIN U HeBecOMbIi O0k. K onHOMY U3 rpy30B 100aBUIN Tpy3
maccoil m =100 r. Haiigure cuity, IeHCTBYIOIIYIO Ha OCh OJlOKa BO BpeMs JBIKeHHs. TpeHuem
npeHeopeys.
3. Kakyio MUHMMaJIbHYIO CKOPOCTh VMin HY>KHO COOOIIUTH
TeNy, BUCSIIEMY Ha HUTU AuHOW L=0.5 M , 4TOOBI OHO MOTJIO COBEPIIUTH OTHBIN
000pOT B BEPTUKAIBHOMN IIIOCKOCTH, HE CXO/S1 C KPYTOBOW TPAECKTOPHH.

Tema 1.3. JJunamuxa meepooco mena
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. BeiOepuTe Te510 ¢ HAMOOIBIITIM MOMEHTOM HHEPITHH
1. Muck maccsl 1 kr u paguycom 1 M.
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2. Hunuuap macesl 1 kr u paguycom 1 M.
3. lap maccoii 1 kr u paguycom 1 m.
4. Crepxenb Maccoit | kr u ymHOM 1 M.

2. TOHKMIA MOKOSIIUICS CTepP>KeHb ATMHON 1 M 1 Maccoit 2 KT MOXeT BpalaTrbes 0e3 TpeHus
BOKPYI' BEpTUKAJIbHON OCH, IPOXOJALIEH uepes ero cepenuny. B crep:kens Ha pacctossHuu 0.25¢Mm ot
€ro KOHIIA TMOMNajaeT IMyJs M 3acTpeBaeT B HeM. Macca mynu 50 rp , a ee ckopoctb V=200 m/c
TOPU3OHTAJIbHA U MEPIEeHINKYISIpHAa K cTepkHI0. C Kakoil YIJIOBOM CKOpOCThIO OynIeT Bpamiarbces
CTEPXKEHb M10CJIE MONAAAHNS ITyIu?

3. Uepes 610K B BUI€ OJHOPOIHOTO MMIMHIIPA MacCoi m=2
KI' IEPEKMHYTa HUTh, K KOHIIAM KOTOPOH MPUBSA3aHbI T€JIA COOTBETCTBEHHO
maccoit 1 m =2 kr u 2 m =1 k. OnpenennTs yCKOpEeHHe Tell, €ciu OJIOK Bparaercs: 0e3 TpeHusl.

Pazoen 2. Monekynapuasa gpuzuxka u mepmoouHamuxa
Koumponupyemvie H/[K: OIIK-1.2 OIIK-2.2 OIIK-2.4 OIIK-2.5 OIIK-2.6 OIIK-2.7 VK-2.5

Tema 2.1. MonexynapHas ¢usuxa u mepmoouHamuxa
dopma KOHTpoJIs1/0o1ieHoYHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. Onpenenuts Maccy Kuciopoja B cocyne BMectumoctbio 0,4 M* o gasnenuem 8,3-10° [1a
u ipu remneparype 320 K (monspnas macca kuciaopoaa — 0,032 xr/monb).
2. KakoBO M3MeHEHNE BHYTPEHHEN SHEPruu rasa, €Ciu eMy NEpelaHo KOJINYECTBO TEIUIOTHI
300 /I, a BHEUIHME CHJIBI COBEpIIWIM Haa HUM padoty 500 Jx? (OTBer maiite B KOYIIX.)

3. B Hexoropom ropone N Ha 3aBoge U wumeercs pryTHas jammna oobemoM  —5 3
4-10 M , B KOTOpPOH coaepxarcs napel pryty npu temieparype 13C . Kakyro mI0THOCTh UMEET
ras, eciy B cocyze comepxkurcs 1012 monexyn, kotopbie umMeroT ckopocth 500 m/c? (OTBeT paiite B
10—9 kr/M3 ¥ OKPYIJIUTE 10 ACCATHIX. )

Pazoen 3. dnekmpomacnemuszm
Koumponupyemvie H/[K: OIIK-1.2 OIIK-2.2 OIIK-2.4 OIIK-2.5 OIIK-2.6 OIIK-2.7 VK-2.5

Tema 3.1. Dnekmpuuecmeo
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:
1. JIBa oHa ¢ oTHOILIEHHUEM 3apsAoB 3:1 u oTHoLIeHHeM Macc 1:2 IBMXKYTCS B OTHOPOAHOM
ANIEKTPUIECKOM Tose. HadanpHasi CKOpOCTh y 000MX MOHOB paBHA HyNt0. Ompenennre OTHOIICHUE
KMHETUYECKUX YHEPTUN ATUX UOHOB CITYCTsI OHO U TO K€ BpeMs MOCTIE Hayaja ABUKCHHUS.

2. Pesuctopsl conpotusieHusMu 3 Om, 6 OM 1 9 OM BKITIOYEHBI MOCIIEIOBATEILHO B LEMb
MOCTOSTHHOTO TOKa. OTHOIIEHHE padOT IMEKTPUYECKOTO TOKA, COBEPIICHHBIX IMPHU MPOXOKICHUH
TOKa 4epe3 3TH PE3UCTOPHI 32 OJUHAKOBOE BPEMsI, PABHO

1:1:1

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

EENN NS S

03
o1
19

3. Ilpoomsmwmii map paguycoM r =6 cm umeer 3apsia paBHbld 10 vHKn. Haiigute
HaANpsHKEHHOCTh B HEKOTOPOI TOUKe BHYTPH IIapa

Tema 3.2. Macnemusm
®dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
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1. B ogHOpOOHOM MarHUTHOM MmoJse, UHAYyKuus kotoporo 1.67 10-5 Tn mpoToH aBumkeTcs
NEPIEHIUKYISIPHO BEKTOPY MarHUTHOM MHAYKIMM B mo okpyxkHoctHu paguycom 5 M. Onpenenure
CKOPOCTb IIPOTOHA.

2. Topu3oHTaJIbHBII MPOBOAHUK AJMHOW 1 M JBMXKETCS PaBHOYCKOPEHHO B BEPTHUKAJIBHOM
OJHOPOJHOM MAarHUTHOM Mose, UHAyKOus kKotoporo pasBHa 0,5 Tin. CkopocTh NpoBOAHMKA
TOPU30HTAJbHA U NMEPIEHAUKYJIIpHA NPOBOAHUKY. [Ipy HauanbHON CKOPOCTH NMPOBOJHUKA, PaBHOMN
HYyJI0, MPOBOAHUK Tmepemectuiica Ha 1 M. DJJC MHAYKIMM HAa KOHILIAX MPOBOJHMKA B KOHIIE
nepemeneHus pasHa 2 B. KakoBo yckopeHue npoBoiHuka?

3. Tpu mnapannenbHbIX UIMHHBIX NOPSAMBIX TPOBOAHMKA 1, 2 W 3 TEpHEeHAMKYISIPHbI
IJIOCKOCTH PUCYHKa M NEpeceKaroT €€ B BepIIMHAX PAaBHOCTOPOHHEIO TPEYTrOJIbHUKA CO CTOPOHOM a
. Toxn B MpOBOAHMKAX COHAmpaBieHbl W paBHBI 1A . Onupasch Ha 3aKOHBI SJEKTPOJUHAMHUKH,
OTIpe/IeTTUTE HAIpaBJIEHWE BEKTOpa MHAYKLIHU PE3yIbTUPYIOUIET0 MarHUTHOTO Mojis B Touke O —
LEHTpe TpeyroabHuKa. Kak W3MeHHUTCS HampaBieHHE BEKTOpa WHIYKIUH PE3yIbTUPYIOLIETO
MarHuTHOTO moJist B Touke O, eciiy HampaBlieHUE 3JIEKTPUUECKOT0 TOKa B MPOBOJHUKE 3 M3MEHUTH
Ha MPOTUBOIOI0KHOE?

Paszoen 4. Onmuxa
Konmponupyemwie HJIK: OIIK-1.2 OIIK-2.2 OIIK-2.4 OIIK-2.5 OIIK-2.6 OIIK-2.7 YK-2.5

Tema 4.1. Bonnosas onmuxa
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabota
Bomnpocsi/3ananus:

1. Ha noBepxHOCTb CTEKJISSHHOM @pU3Mbl HAHECEHA TOHKas IUIEHKA C II0Ka3aTeleM
npesnoMieHus I < et tonmuuon 112,5 uM. Ha miieHky no HopMainu K Hell majgaeT CBET ¢ JIIMHOU
BomHbl 630 HM. Ilpm KkakoM 3HAYeHWH TOKa3aTesl TMPENOMJICHUS TIUT IUICHKa OyJer
«TIPOCBETIAIOLIEN»?

2. JludpaxknuoHHass pemieTka W OSKpaH pacloioKEHbl MapajulebHO Jpyr JApyry Ha
paccrosnun L= 1,8 M . Ha paccrosauu Ax = 21  cM oT 1eHTpa AU(PaKIUOHHONW KapTHHBI
pacmosiaraercss BTOpO MakKCHUMyM B CIEKTPE IPU OCBELIEHUU PEIIETKM HOPMAJIbHO MaJalolIuM
napajuieIbHBIM ITyYKOM CBETa C JUTMHOM BOHBI A = 580 HM . Onpenenute nepuon AuQpakiuoHHON
pemeTku d.

3. IIpu ocBenieHUN MBUTBHOU IJICHKH O€JIBIM CBETOM HaOJIOAI0TCSl Pa3HOLBETHBIE MOJIOCHL.
Kakoe ¢uznueckoe sBieHre 00yCIOBINBACT MOSBICHUE YTUX MOJI0C?

1) nudpakuus

2) unreppepeHuus
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3) aucnepcus
4) monspuzanus

Tema 4.2. Keanmosas onmuka
dopma KOHTPOJIs/O1leHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. BeiGepuTe BepHOE YTBEPXKACHUE:

1.27eKTpOHBI B aTOME JIBUXKYTCS 110 OINPEIETICHHBIM OpOUTaM, IPU 3TOM HE U3IIy4alOT SHEPTHUIO;
2.37IeKTPOHBI B aTOME MOKOATCS Ha OTNPEIEICHHBIX OpOUTaX, IPH 3TOM U3IY4YalOT SHEPIHIO;
3.3]IEKTPOHBI B aTOME MOKOSATCS Ha OIPEIEICHHBIX OpOUTaX, IPHU 3TOM HE U3JIy4aroT SHEPTHUIO;
4.371eKTPOHBI B aTOME JIBUXKYTCSI 110 OIpe/IeJICHHBIM OpOUTaM, IPU 3TOM U3TY4alOT SHEPTUIO

2. Tlotok ¢otonoB c nsHeprueir 10 5B BwIOMBaeT W3 MeTaia 53IeKTpoHBL. KakoBa
MakCMMaJlbHasi KWHETHYecKass »HEeprusi OJIIEKTPOHOB, €ciau padoTa BBIXOAA DJIEKTPOHOB C
MOBEPXHOCTH TAHHOTO MeTasljia paBHa 6 s3B?

3. Kakoe ¢usnueckoe sSBJICHUE CIYXKHT J0Ka3aTeI-CTBOM KBAaHTOBOM MPUPOJIBI CBETA?

1) unTepdepeHus
2) mudpakaus

3) momnspuzanus

4) dbotordpdexr

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

1 cemecmp, 3auem
Koumponupyemovie U/IK: VK-2.5 OIIK-1.2 OIIK-2.2 OlIK-2.4 OIIK-2.5 OIIK-2.6 OIIK-2.7
Bomnpocsei/3ananus:

1. BepTukanpHblii CTEP)KEHb YKPEIUIEH HA BPAILIAIOLIEMCS] B TOPU30HTAIBHOM IUIOCKOCTH C
yactotodd m = 1 ¢ 1 cronuke. K BepimHe crepkHs MpuUBS3aHa HUTh JIHHOHM / = 10 cM C IIapuKoMm.
Omnpenenuth paccTosHUE b OT CTEPKHA 10 OCH BPAIICHUS, €CJIU YTojl, KOTOPbI COCTaBUT HHUTH C
BEpPTHUKaJIbIO, a = 30°.

1.0.094 m
2.12wm
3.0m
4.0.011 m

2. Ha rpaduke mpezacraBieHa NPOEKIHS CKOPOCTH MAaTEpUATbHOM TOYKM Ha OChb X B
3aBHCUMOCTH OT BpeMEHH. B HauanbHbBIi MOMEHT BpEMEHHM MarepuajbHas TOYKa HAXOAMJach B
Hayasie KoopauHAaT. OmNpenenuTh €€ CPEIHIOI CKOPOCTh IMEPEMEIICHUS M CPEIHIOI IYTEBYIO
CKOPOCTb JUIsl TPOMeXyTKa Bpemenu 0 + 6 c.

.= 0, =2wm/c
2.=2wm/c, =0
3.= =0

4.= = 2M/c

Vo, owie
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3. Haiitu 00B&éMm rasa, eciu a3ot Maccoit 0,3 kr npu remneparype 280 K oka3biBaer qaBneHue
Ha CTEHKH cocyaa, paBHoe 8,310 [1a (monsipHas macca azora — 0,028 kr/mMounb).

4. BepToser paBHOMEpPHO MOJHUMAETCS BEPTHKAJIbHO BBEpX. KakoBa TpaekTopusi KpanHeu
TOYKH JIOMIACTH BEPTOJIETa B CUCTEME OTCUETa, CBI3aHHOM ¢ KOpITycoM BepTojeTa?

1) mpsimast THHUS
2) BUHTOBAs JTUHUSA
3) OKpYXHOCTh

4) smuaric
5. B mNOmKIIOYEHHOM K HMCTOYHHKY TIOCTOSIHHOTO TOKa IIOCKOM KOHJEHCATOpE IIpH
YBEIIMYCHUH B 2 pa3a pacCTOSHUS MEXIY OOKIIaKaMH SHEPTHS HIEKTPUIESCKOTO OIS

1. yBenuuutcs B 2 pasza
2. yBenuuures B 4 pasza
3. yMeHpmMTCH B 2 pasza
4. ymenpmuTcs B 4 pasa

6. ABTOMOOWJIB, JBHTasiChb IO TOPU3OHTAJILHOM JOpOTe, COBEPIIACT IOBOPOT MO JyTe
OKpyXHOCTH. KakoB MUHHMAaJIbHBIH pPaguyc 3TOH OKpPYXHOCTH Tpu Kod3(dduimeHte TpeHus
aBTOMOOMJIBHBIX MIKMH O Aopory 0,4 u ckopocTH aBToMOOMIIs ? OTBET NPUBEIUTE B METPaX.

7. MaxoBHK, UMEIOIIUNA MOMEHT UHEPLIUHU 4 KT M2 OTHOCUTEIBHO
OCH BpAlICHMsI, Hauajl BpallaTbCs U3 COCTOSHUS MOKOsI IO/ JEMCTBUEM ITOCTOSHHOTO MoMeHTa 2 H M
. Uepes ckoJIbKO 0O0POTOB €ro YIiioBasi CKOPOCTh
JOCTUTHET 3Ha4YeHU 5 paj/c?

2 cemecmp, IK3ameHn
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Koumponupyemvie U/IK: VK-2.5 OIIK-1.2 OIIK-2.2 OlIK-2.4 OIIK-2.5 OIIK-2.6 OIIK-2.7
Bomnpocei/3ananus:

1. Topu3oHTaNBHBIM NMPOBOAHMK AJIUHOW | M ABMXKETCS PaBHOYCKOPEHHO B BEPTHUKAJIbHOM
OJHOPOJHOM MAarHUTHOM Moje, UHAYKOUs kKotoporo pasBHa 0,5 Tin. CkopocTh NpoBOAHMKA
TOPU30HTaJbHA W MEPHEHAUKYIspHA NPOBOIHUKY (cM.puc.). llpu HadaibHON CKOpOCTH
MPOBOJHUKA, PABHOM HyI0, MpoBOAHUK mepeMectwica Ha | M. DJIC MHAYKIMKM HA KOHLAX
IIPOBOJIHUKA B KOHIIE IlepeMelieHus paBHa 2 B. KakoBo yckopenue npoBonHuka?

2. Ilyuok mapajuielbHBIX CBETOBBIX JIyued MaJaeT U3 BO3yXa Ha TOJICTYHO CTEKJISHHYIO
IUTACTUHY NoJ yrioM 60 u, mpenoMisisch, epexoaut B crekiio. lllupuna mydka B Bo3ayxe 10 cM.
Omnpenenure mupuHy Iydka B crekie. [lokazarens npenomiienus crekia 1,51.

3. B sBnenuu dororddexra padbora BbIX0/1a 3aBUCUT OT:
1) yacTOTHI MaAAIOUIETO CBETA
2) UHTEHCUBHOCTH NAJalolIero cBeTa
3) XMMHUYECKOM MPUPOIBI METAILIA
4) KNHETUYECKOW PHEPTHH BBIPHIBAEMBIX AJIEKTPOHOB.

4. Omnpenenute 3¢pdexruBHyto maccy ¢orona (xkr) ¢ mmmHoM BomHbl 100 HM. h =
6,6°10-34]Tx>c.

5. B NOCTOSSHHOM OIHOPOIHOM MarHuTHOM mone ¢ uHaykuued B = 0,2 Tn Haxomutcs
NpSAMOYTOJIbHAA TPOBOJIOYHAS paMKa, CJEJaHHAas W3 TNPOBOJOKH [JIUHOM &8 CM, MO KOTOpOH
nponyckaroT Tok cuiior [ = 20 MA. Kakoe MakcuManbHOE 3HAaYEHNUE MOXKET UMETh JEHCTBYIOIIMI Ha
3Ty paMKy MOMEHT cusl Amnepa?

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH TUTEPaTypPbI

Ocnoenas rumepamypa

1. BepeBoukun IO.I. Mexanuka: YueOHoe mocobue. Jlns crymeHToB 1 Kypca Bceex
cneuuanbHocTei. / FO.I. BepeBoukun. - MUMT'AuK, 2005. - 272 - TekcT: HEMOCPEACTBEHHBIH.

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

3. Tpopumona T.U. Kypc ¢usuku: Yueb. mocobue mis By3oB / T.M. Tpopumona. - 5-e uzm.
crepeotunt. - MW3parensctBo Beicmas mkonma, 1998, - 542 - 5-06-003520-4. - Tekcr:
HEIOCPEACTBECHHBIM.

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

5. ®eodumakroBa T.B. BonHOBBIE M KBaHTOBBIE CBOMCTBA AJICKTPMATHUTHOTO H3TYUCHUS:
YuebHoe mocobume. s crymeHToB 2 Kypca Bcex cnerumainbHocTed. / T.B. deodumakroBa. -
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: anexTpoHHBIA // 3gaTenscTBO
Jlans: [caiit]. - URL: https://e.lanbook.com/book/183764 - Pexum mocTyma: 1o MOIITUCKE
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9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4AKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

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

9.3. [IporpaMmmHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUe NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

Criennanu3upoBaHHast JIabopaTopust
HNurepakTuBHas naHenb - 2 IIT.
MenoBas gocka - 5 mrT.

JU1sl IpaKTUYECKUX 3aHATHN
Menosas gocka - 1 mr.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C 1enpio yCHEenHoro OCBOCHUSI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIIHUE
paboThI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSIX MarepuanaM. J[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS ~ pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CaMocTtosTenbHast paboTa CTyJICHTOB ONHCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILTUHE;
- MeronnyeckuMu pEeKOMEHJAIMAMHU IO OpPraHU3alMi CaMOCTOSATEIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTallUid, BHAECO- M  aygAuOMarepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOMPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHUIUIMHBI U1 UHBAJIUAOB U JIHUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpaldaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3[J0POBbS TAKUX 00YUYaIOLTUXCS.
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