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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp mo nHampabieHuro moAarotoBku 35.03.04 ArpoHoMusl JOJKEH OBITh MOJATOTOBJIEH K

PEIICHHIO

3aga4  NpOoEeCCUOHATBHON JEATENbHOCTH CIEAYIOIIUX THIIOB:

TEXHOJIOTMYECKOW U OPraHU3al[MOHHO-YIPABIECHYECKOM.
Heab AucUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (DyHIaMEHTaIbHBIX 3HAHUU 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOArOTOBKH OaKajgaBpa, CHoCOOHOTO K 3 ()EKTUBHOMY peliie-
HUIO MPAKTUYECKUX 33/1a4 CEIHCKOXO035ICTBEHHOI'O MPOU3BOJICTBA, a TAKXKE CIIOCOOCTBYIOIIUX J1ailb-
HEHIIeMy pa3BUTHIO JTUYHOCTH.
3agaum JUCHMIJIMHBL:
— U3YYHUTHb OCHOBHBIEC (pU3MUECKHE SIBICHUS, OBIAAETh (PYHIAMEHTAIbHBIMU MOHSATUSAMH, 3aKO-
HaMH U TEOPUAMH KIIACCUYECKON U COBPEeMEHHOW (DU3UKH;
— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOTO (PU3UUECKOTO MBIIIJICHUS;
O3HAKOMUTBCS C HAYYHOM anmaparypor U MeToJaMH (pU3NIECKOTO UCCIeI0BaHUs, IPHOOPECTH HABBI-
KM MpoBeieHUs] (U3NUYECKOTO KCIIEPUMEHTA;
— HAYYMTHCS BBIICATH (PU3UUECKOE COAEp)KaHUE B MPO(ecCHOHANBHBIX 3afadax Oyaymiei aes-

TCJIIBbHOCTH,

— OBJIAJICTh METOJJAMHU PELICHUS MPO(PECCHOHATBHBIX 3a/1a4.

MPOU3BOACTBCHHO-

1.2. KomneTeHIIMN U MHAUKATOPBI T0CTUKEHHI

OIIK-1. Criocob6eH pemiaTh TUMIOBBIC 337291 MPOGECCHOHATHHOM IeATeTLHOCTH HA OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MAaTCMAaTUUCCKUX U €CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA

Kox u naumenoBanue Dopmupyemsie 3VH

UHAMKATOpa I0CTH-

JKCHHUSI KOMIICTCHIIMU 3HaAHUA YMCHUA HaBbIKU

N-1 onk-1 Ucnmons- | OGyuarommiics noipkeH | OOydvarornuiics OO0yuaromuiicss  JTOJDKEH
3yeT OCHOBHBIC 3aKO- | 3HaTh: OCHOBHBIE (U3MUYE- | TOJDKEH YMETh: WC- | BIIQJCTh: HABBIKAMH IPH-
HBI €CTECTBEHHOHA- CKHE€ 3aKOHBI, SIBJIEHUS U | MOJIb30BaTh OCHOB- | MEHEHUS COOTBETCTBYIO-
YUHBIX JUCITUTLIAH MPOLIECChI, HAa KOTOPBIX | Hble  (DU3MYECKHE | LIETO ¢busuKo-
JUIS pEIIEHUs] CTaH- | OCHOBAHBI MPHUHIMIBI J€i- | 3aKOHBl M TOHSTHUS | MAaTEMaTHYECKOro  armma-
JMApTHBIX 3a7a4 B CTBUSI 00BEKTOB Tmpodec- | AN pelieHus] Mpo- | para, METOJOB aHaIu3a U
o0JyacTu arpOHOMUU | CHOHAJIBHOM AESITENbHOCTH | (DeCCHOHABHBIX MOJICTIUPOBaHUS, Teope-
C IPUMEHEHUEM MH- | U KOTOpble ucnoiab3yrores | 3amad - (b1.0.31 - | THuecKoro u 3KCrepuMeH-
dbopMaroHHO- sl pemieHus npodeccuo- | V.1) TaJTbHOTO  HMCCIICIOBAHMS
KOMMYHUKAIIMOHHBIX | HanbHbIX 3a1a4 - (b1.0.31 IpHu pemeHuu mpodeccu-
TEXHOJIOTUH -3.1) OHAJILHBIX 3a71a4 -

(b1.0.31-H.1)

2. Mecto nucuuminnel B cTtpykrype OITOIIT

Jucnunnuna «@u3nka» OTHOCHTCS K 00s13aTEIbHON YaCcTH OCHOBHOM MPOQeCCHOHAIBHOU 00-
pa3oBaTeNbHON MPOTrpaMMbl aKaJeMHUIECKOT0 DaKataBpuara.




3. O0bém nUCHMIVINHBI U BUbI y4eOHOH padoThl

O0beM aucIUIUIMHBI cocTaBiseT 3 3adeTHbIX eauHuIbl (3ET), 108 akagemudeckux daca (na-
Jiee yacoB). JlucuuminHa u3y4yaercs:
— ouHas popma 0OyueHHs BO 2 CEMECTpE;
— 3a04Has hopma oOyueHus Ha 2 Kypce.

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAAM YueOHOM padoThl

KonnuecTBo yacon
Bup yuebnoii pabotsl ounas gopma 3ao04Has hopma
o0yJeHus o0ydeHus
KonraktHas paborta (Bcero), 48 16
B TOM 4HcJe MPAKTH4YecKasi NOATOTOBKA
Jlexmuu (JI) 16 8
Jlaboparopusie 3ausTus (JI3) 16 8
[Ipaktuueckue 3ausarus (113) 16
CamocTosiTe1bHasi padota o0yuawummxces (CP) 60 88
KoutpoJsb - 4
HToro 108 108
3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3aeiaM U TeMam
Ounas dhopma oOydeHust
Bceero | B TOM 4HCIIE .
N KOHTaKTHas paboTa 5
TCI\:I_)I)I HanmenoBanmne pasaciia U TEMbI gac CP &
' b 3 13 S
Pa3nen 1.Mexanuka
1.1 Beenenne 6 2 4 X
KunemaTtuka marepuanbHO#l TOY-
12 WHEMAaTHKa MaTepUAITBHON TOY 3 ’ ) 4 X
KU
aMHKa MaTepHaIbHOMN TO
13 III/IH"MHK MaTepuaIbHOU TOUKH 12 ’ ’ 4 4 X
1 TBEPIIOTO TeTa
MexaHn4eckue KojieOaHus 1
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. MonekynsapHas ¢Gu3uka 1 TEpPMOJUHAMHUKA
MonekynsipHO-KHHETHYECKast
2.1 yop 4 . 4 x
TEOpHs UICATLHOTO Tra3a
2.2 M3onporieccel B razax 4 4 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 8 2 2 4 X
Paznen 3. DnexkrpoauHamMuka
3.1 | Dnekrpocraruka 8 2 2 4 X
3.2 | IlocTOAHHBIN NEKTPUUECKUN TOK 6 2 4 X
3.3 | MarauTHOE 1oJIe ¥ TOK 8 2 2 4 X
3.4 DNeKTpOMaruHuTHast MHIYKIUS 4 4 X




3.5

DNeKTpOMarHuTHbIE KoJieOaHus 1

4

4 X
BOJIHBI
Pazgen 4. OnTuka
4.1 | I'eomerpuueckas ONTUKA 3 2 1 X
4.2 | BonHoBas onrTuka 9 2 2 1 4 X
4.3 | KBanToBas onrtuka 4 4 X
Paznen 5. Atomnas pusuka
5.1 | AtomHas u sinepHas pusnka 8 2 2 4 X
KoHTpoib X X X X X X
O611ast TpPyA0EMKOCTh 108 16 16 16 60
3aounas hopma oOydeHHS
Beero | B TOM 4HCIIE
KOHTaKTHas pa60Ta %
TéNl\ibI HanmenoBanmne pa3aciia U TEMBIL gac. CP E
JI JI3 113 S
Paznen 1.Mexanuka
1.1 Beenenue 7 2 5 X
12 KunemaTtuka maTepuanbHON TOY- 5 ’ 5 X
KH
13 I[I/IH?.MI/IKa MaTepUaJIbHOU TOYKHU 7 > 5 .
U TBEPJIOTO Tena
14 Mexanuueckue KoneOaHus u 7 5 5 X
BOJIHBI
Paznen 2. Monekynsipaast Gpu3nKa 1 TEpMOJIMHAMHKA
21 MonekynsipHO-KHHETHYECKast 5 i 5 «
TEOpHs UACATBHOIO raza
2.2 | M3omporeccsl B ra3ax 5 5 X
2.3 OCHOBBI TEPMOJIMHAMUKHU 7 2 5 X
Pasznen 3. DnexTpoauHamMuka
3.1 DJIEKTPOCTaTUKA 7 2 5 X
3.2 | [locTOAHHBIN NEKTPUUECKUN TOK 5 5 X
3.3 | MarHuTtHOe 1oJie ¥ TOK 5 5 X
34 DJIEKTPOMArHuTHAsI MHIYKIUS 5 5 X
35 DNEeKTPOMarHUTHEIE KOJICOaHUS U 5 5 X
BOJIHBI
Paznen 4. Ontuka
4.1 | 'eomeTpuueckas ONTUKA 9 9 X
4.2 | BonHoBas onrTuka 7 2 5 X
4.3 | KBanToBas onrtuka 5 5 X
Paznen 5. Atomnas ¢usnka
5.1 | AToMHas u saepHas pu3nKa 11 2 9 X
KonTposb 4 X X X X 4
OO6mas TpyA0eMKOCTh 108 8 8 88 4




4. CTpyKTYypa M coep:KaHue JMCUUIJIMHbI, BKIOYAKIIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTrueckast MOATOTOBKA MPU peaTU3alNK yYeOHBIX MPEIMETOB, KYPCOB, TUCIUILUIHH (MOTY-
JIeif) OpraHu3yercs MmyTeM MPOBEACHUS MPAKTUUECKUX 3aHATUH, TPAKTUKYMOB, JJa0OPaTOPHBIX paboT U
WHBIX aHAJIOTHYHBIX BUJIOB YYCOHOH NEATEIHLHOCTH, MPEAYCMAaTPUBAIOIINX YYaCTHE OOYJArONIUXCsS B
BBITTOJIHEHUH OTACIbHBIX 3JIEMEHTOB Pa0OT, CBA3aHHBIX ¢ Oymymield npodecCHOHAIBHOW IeATEeNbHO-
CTBIO.

HpaKTI/I‘ICCKaSI IIOATOTOBKAa MOXKECT BKJIFOYATH B C€651 OTACJIBbHBIC 3aHATHUA JICKIITMOHHOI'O THUIIA,
KOTOpPBIC TIPEIYCMaTPUBAIOT Mepeaady yueOHoH nHpopMauu 00yJaromuMcs, HeOOXOIUMOM s TI0-
CJICAYIOIIETO BBIMOJIHEHHS paboT, CBA3aHHBIX ¢ Oyayiel mpodeccuoHaNbHOM AesTeTbHOCTBIO.

PexomenayeMbiii 00beM MPaKTUUECKOW MOATOTOBKU (B MPOIIEHTaX OT KOJWYECTBA YacOB KOH-
TaKTHOU pa0OThI) I QUCIUILINH, PEATH3YIOIINX:

- yauBepcanbhbie komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;
- npoeccuonansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1. ConepxaHue TMCUMILIAHBI

Pa3nes 1. Mexanunka

Kunemaruka. KunemaTtuka nBH>KeHUSI MaTEpUaIbHONW TOYKHM B IpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Pagmyc-Bexkrop. Pasnmoxenue panmyca-BeKTopa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaektopus. Bekrop nepememienus. Cpeansiss ckopocTb. MraHoBeHHasi CkopocTh. [Ipoekiuun
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3nokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopaynps BEKTOpa CKOPOCTH U €T0 CBA3b ¢ NpoeKUUAMU. [1yTh Kak onpeneneHHblii HHTErpal OT MOAYJIS
BEKTOpa CKOPOCTH.

PaBHOMepHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOyCcKOpeHHOE ABM)KEHHME. 3aBUCHUMOCTh KOOPJAMHATHI U CKOPOCTH OT BPEMEHHU IPU PaBHOYCKO-
PEHHOM JBUKEHUMU.

Bekrop yckopeHus u ero Moayib. Pa3iioxkeHue BEKTopa yCKOPEHHS 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEIHLHOE U KacaTeabHoe ycKopeHus. LleHTp u paanyc KpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI AJ11 HEHTPOCTPEMUTENBHOIO U KacaTEIbHOTO YCKOPEHUH.

KunemaTtuka IBUXEHUSI MAaTEPUAIBHON TOYKHU MO OKPYXHOCTH. YT0JI noBopoTa. CpeaHss yrio-
Basi CKOPOCTb. MTHOBEHHasl yIJIOBas CKOPOCTb. YIJIOBOE YCKOpeHHE. PaBHOMEpHOE NBHKEHHE I10
OKPY>KHOCTH. 3aBUCHUMOCTbH yIJIa OT BPEMEHHU MpU PaBHOMEPHOM JBHkeHUH. [lepuon obpamienus Tou-
KM 110 OKPY>KHOCTH M €T0 CBS3b C YIJIOBOM CKOPOCTBIO. PABHOYCKOPEHHOE IBUIKEHUE 110 OKPY>KHOCTH.
3aBUCHUMOCTD YIJIa U YTJIOBOM CKOPOCTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnHamuka maTtepuaibHOil TOYKH. 3akoHbl HbroTona. Bropoil 3akoH Herorona. Hauanbhbie
ycioBus. Mnynsec. MoMeHT nuMmnyinbca. 3aKOH U3MEHEHUST MOMEHTAa UMITYJIbCa ¢ TEUEHUEM BPEMEHH.
MomeHT cuibl. [leuo cumbl. 3aK0OH COXpaHEHUs MOMEHTA UMITYJIbCa MaTEPUATIbHON TOYKH.

Pabora mocrosiHHON cuibl. Pabota kak kpuBosiMHEHHBIN uHTerpan. Kuneruueckass sHeprus.
CBs13b npupaIieHus KWHETHYECKOU SHEPTHH ¢ pab0TOMN CHiIbl. MOIITHOCTS.

[Tonnas Mexanuueckast SHEPrUsl. 3aKOH U3MEHEHUS MTOJTHOW MEXaHUYECKOW YHEPTUU C TEUCHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MTOJTHOW MEXaHWYECKOW YHEPTUH.

JAuHaMuKa TBepaoro rena. BpamieHue TBepAOro Teia BOKPYT HEIOABUXKHOM ocu. MOMEHT UM-
IyJibca TBEpAOro Tesna. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHUE BpalaTEIbHOTO ABUKEHUA. MOMEH-
Thl UHEpLUH NpocThIX Tenl. Teopema Llltelinepa. Ctatuka. Y cioBus paBHOBECHS TBEPAOIO TeElA.



Kouebanus. Ilepuognueckue xonedbanus. Yacrora. Ilepuon. ['apmonnueckue konedanus. Am-
muTyna u ¢asza. Juddepenunansioe ypaBHEHHE TapMOHUYECKHX Kojebanuii. OnpeeneHne aMIuin-
TyJIbl ¥ HaYaJIbHOW (ha3bl KoeOaHWi U3 HAYAIBHBIX YCIOBHM.

[Ipyxunnbii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprust 1eopMUpOBaHHOW TIPYKUHBI.
VYpaBHeHHE IBUKEHHUS MIPYKUHHOTO MasiTHUKA. YacToTa KonebaHuii Mpy>KMHHOTO MasiTHUKA. DHEPrus
MPY>KUHHOTO MAasiTHUKA. 3aKOH COXpaHeHHsl dHepruv. PU3NUeCKUid U MATEMATHYECKUN MasiTHUKH.
YpaBHEHHE IBUKEHUS.

O6opoTtHbIit MasTHUK. [IpuBenenHas mmHa dusndeckoro MastHuka. LlenTp xauanus. M3mepe-
HUE YCKOPEHHs CBOOOIHOTO Ma/ICHUSI.

CneuuajbHasi TeOPUA OTHOCUTEIbHOCTH. [IpuHiun otHocutensHOCTH. [IpMHIMO MOCTOSH-
cTBa ckopoctu cseta. IIpocTpancTBo-BpeMs MuHkoBckoro. MupoBast 1uHUS yacTibl. CBETOBON KO-
nyc. [IpeoOpazoBanus Jlopenna. BeiBoa npeodpazoanuii Jlopenna. MaTepan. CoOCTBEHHOE BpeMs.
OTHOCHTENBHOCTh BpPEMEHU. Bpemsi ku3HM pacnajarouieiicss snemeHTapHod wactuubl. [lapanoke
osm3HenoB. [IpeoOpa3zoBaHust CKOPOCTEH.

Pa3nen 2. Mosekyasipaasi pu3uKka 1 TepMOIUHAMUKA

Kunernyeckasi Teopusi pABHOBECHOT0 H1eaJbHOr0 raza. Konuenrpamus Mosekyn. OyHKIus
pacrpenieieHusl MOJIEKYJI B TPOCTPAHCTBE U MO cKopocTaM. Cpennue ckopoctu. [laBnenue raza. [Ipu-
ONMMKEHHOE BBIPAXKEHHUE JIJISi CPETHETO YHCIA yIapOB MOJIEKYJ O CTeHKY. CBSI3b IaBICHUS CO CPEIHUM
3HAQ4YEHHEM KBaJIpaTa CKOPOCTH MOJIEKyJbl. OCHOBHOE ypaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenne Makcsemia — bonbiiMaHa.

TepmoauHaMuKa uaeaJbHOro raza. Moaps BemiectBa. Yucino ABoraapo. MomsipHas macca.
VYpaBHEeHHE COCTOSTHUSA UI€aTIbHOTO ra3a. 3akoH [lanbTona. CpeaHsisi sHEpTUsl MOJIEKYJbl. BHyTpeHHs s
SHEprus uaecalbHOro raza. Mzoxopuyeckuil mporecc. TermmoeMKOCTh UICAIbHOTO ra3a Mpu MOCTOSH-
HOM oObeme. Umcno creneHeld cBoOoabl Mojekynbl. PaBHopacnpenenenue sHepruu [1O0 crenensm
cB0o0ObI. M300apuueckuii mporecc. TemioeMKoCTh UACTBHOTO Ta3a MPH MOCTOSIHHOM JaBJICHUHU.
N3oTtepmuueckuii npouecc. AnuadaTHUecKuil mpoiecc. DHTPOIUS UACATBHOTO Tra3a. DHTPONHS He-
aIBHOIO ra3a U BTOPOE HAYaJI0 TEPMOJAMHAMUKH.

SBienus mepeHoca B rasax. HepaBHOBeCHbIE COCTOSIHMS Ta3a. JIOKalbHOE TEpMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis AMHA CBOOOAHOrO mpodera MosieKysbl. [ITOTHOCTH MOTOKA MOJEKYIL.
Huddysus razos. 3akon Puka. Koapduuuent nuddysuu. Beiog 3akona @uxa. YpasHenue nupgy-
3uM. Bsi3kocTh ra3oB. 3akoH Heiorona. Koaddumuent Bsa3koctu. BeiBoa 3akona HeroToHa 17151 CHITHI
BSI3KOTO TpeHus. TermmonpoBogHOCTh ra30B. 3akoH ypbe. KoadduiimeHT TenaonpoBoHOCTH.

PeanbHble ra3pl. MexxMosIeKyIsIpHOE B3auMojeiicTBue. YpaBHenue Ban-mep-Baambca. O6oc-
HOBaHHUE ypaBHeHUs Ban-nep-Baansca. BHyTpeHHss SHEpIUs peaabHOro rasa.

Pa3nes 3. DiieKkTpu4ecTBO 1 MATHETHU3M

ITocTosiHHOE 3JIEKTPHYECKOE I10JIe B BAKyyMe. DJIEMEHTAPHBIC YACTHUIIBI, UMEIOIIUE DIIEKTPH-
YeCKUI 3apsil. DJIEMEHTapHbIN 3JIEKTPUUECKUM 3apsj. 3aKOH COXpaHEHMs 3apsa HM30JUpPOBaHHOU
MAaKpOCKOIMYECKON CHUCTEMBI. B3anuMoielicTBre IByX TOUEUHBIX 3apsiaoB. Cuiia B3aumozernctaus. [1o-
TEHLMAIbHAsI DHEPIUs B3aUMOJCIHCTBUE JIBYX TOYEUHBIX 3apsAoB. JleMcTBHE CHUCTEMBI 3apsSKEHHBIX
YacTHI[ Ha MPOOHBIN 3apsia. 3akoH KyinoHa v MpWHIMI Cyneprno3uiui. HanpskeHHOCTh AJIeKTpHYe-
ckoro nois. 3akoH KynoHa um mpuHIUIN CyNepno3ulMy U1 HanpsbkeHHOCTH. TloTeHnman anektpuye-
ckoro noiis. 3akoH KynoHa ¥ npHHIUI cynepno3suuuu i noreHnuana. CoOOTHOIIEHHE, CBA3BIBAO-
111e€ HaIllPsHDKEHHOCTD MOl U MOTeHIHal. ['paqueHT noteHuuana.

PaGoTa npu nepemenieHnu 3apsaa B MOCTOSIHHOM 3JeKTpudeckoM noje. Lupkymsauus BekTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYECKOro mojs. CHUIIOBbIE JMHUM M 3KBUIIOTEHLMAJIbHBIE IO-
BEPXHOCTH. [IOTOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUUYECKOTO MoJs. II0TOK BEKTOpa HaNmpsHKEHHOCTH
MoJIst TOUe4HOro 3apsiia. Teopema "aycca. [lpumenenus Teopemsl ['aycca. DnekTpudeckoe moie Oec-
KOHEYHOW PaBHOMEPHO 3apsKEHHOM MIIOCKOCTH. DJIEKTpUYECKHE MOJIS 3apsuKeHHbIX cdepsl, mapa u
munHApa. OCHOBHBIE YPaBHEHMS JIEKTPOCTATUKY B MHTETPAIbHOM (hopme.



DIEKTPUUYECKHUI JUMOIb U CO3[JaBAEMOE UM BJIEKTPUUYECKOE MoJIe. DIEKTPUUECKOE IMOJe TOYeU-
HOTO AuMoJis. BeiBoa Gopmy:n ass HapsHKEHHOCTH TOJIS U MOTEHIMAaNa. DJISeKTPUUECKU MOMEHT JH-
OJIsl.

DJIeKTPUYECKOe 10Jie B JUIIeKTPUKAX. [[onspHbIe 1 HEMOIAPHBIE MOJIEKYJIbI. DIEKTPUIECKHUI
MOMEHT MOJIEKYJIbI. JIUOIb BO BHEITHEM 3JIEKTPUUECKOM II0JIE.

[Momstpuzanusa auanexktpuka. CBoOoaHBIE M cBsi3aHHBIC 3apsiabl. [lomspuzoBanHocTh. [loBepx-
HOCTHAsI IJIOTHOCTh CBSI3aHHBIX 3apsI/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOAHHOM 3JIEKTPH4YECKOM moJjie. Hocurenu 371eKTpUYEcKOro Toka. JJeK-
TpocTaTuueckass MHAyKUus. MHaynupoBaHHble 3apsiabl. PacnpeneneHue 3apsiioB B U30JIMPOBAHHOM
npoBoHUKE. [IoBepXHOCTHAs MIIOTHOCTH 3apsaa. [locTosiHHOE AneKTpUYecKoe IMoje B MU30JIMPOBAH-
HOM MPOBOAHUKE. ['paHUYHbBIC YCIOBUS HA MOBEPXHOCTU MPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTD 3apsi-
KEHHOTO IPOBOJHMKA. EMKOCTH NpPOBOISALIErO HIapa, OKPYKEHHOTO OJHOPOIHBIM JIUAJIEKTPUKOM.
DHeprus 3aps>KEHHOT0 MPOBOIHUKA.

Konnencaropsl. Hanpsokenne. EMkocTs koHnmeHcaropa. [1nockuii konaeHcatop. BeiBoa hopmy-
JIbI 1711 EMKOCTH TJIOCKOT'O KOHJIEHCATOpPa, 3al0JIHEHHOTO OJHOPOIAHBIM JUAJIEKTPUKOM. DHEpPrus 3a-
PSKEHHOTO KOHJAEHcaTopa. BhIBoj (GopMymnbl [Uisi SHEPruu 3apsHDKEHHOTO KOHJEHcaTopa. DHeprust
AIEKTPUYECKOTO MOJIS B INIOCKOM KoHJieHcaTope. [InotHocTs sHeprun. CoelMHEHNs] KOHASHCATOPOB.

daekTpudecKuil TOK. TOK MpOBOAMMOCTH M KOHBEKTUBHBIN TOK. BekTop miiotHocTH TOKa. Cu-
7a Toka. BeiBog (opmysbl, CBSI3BIBAIONICH IUIOTHOCTH TOKA M CPEIHIOI0 CKOPOCTH HOCHUTEIECH TOKa.
3aKkoH coXpaHeHHs 3apsaa. BeIBo ypaBHEHUST HEMPEPHIBHOCTH. 3akoH OMa JIsl ydacTKa 1enu B qud-
(bepeHanbHON U MHTErpalibHON (opmax. BeiBog 3akona Oma it yuactka nenu. CoeinHeHHUs Tpo-
BOAHUKOB. [I1OTHOCTP KOHBEKTMBHOTO TOKa B 3apsHKEHHOM IIMUIMHIpPE, BpalIaroeMcsi BOKPYT co0-
CTBEHHOM OCH.

Croponnue cwibl. PaboTa CTOPOHHHMX CHJI TIPHU MEPEHOCE HOCHUTEIS TOKA. DIJICKTPOIBHIKYIIAS
cuia. HanpsiokeHue Ha HEOJHOPOJIHOM y4yacTKe 1enu. 3akoH OMa Jjisi HEOJTHOPOJIHOTO yYacTKa IEeMHu.
3akon Oma ms nmoaHo# nenu. [IpaBuna Kupxroda n npumep ux npumenenus. 3akon Jxoyins — JIeH-
na B auddepeHnnanbHoOl U UHTErpanbHON (opmax. MOLTHOCTh TOKA W y/AeTIbHAass MOLIHOCTH TOKA.
BriBoa 3akon J[xxoyns — Jlenna.

emnb, cocrosimas U3 KOHJIEHCATOpa U MPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKA B IIEMU U 3a-
psiia Ha KOHAEHcaTope. 3a/1a4a O TOKE YTeUKH KOHJIEHCAaTopa.

ITocTosiHHOe MarHUTHOE MoJie B BakyyMe. 3akoH buo-Casapa-Jlaniaca u npuHIMI CyNepIo-
3UIMU. MarHuTHOE NoJIe KPyroBOro Toka. MarHuTHas MHAYKIUSA B LEHTpPE BUTKA. Pacuer mHAyKIun
MarHUTHOTO MOJIsI KpYrOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIMU MarHUTHOTO MOJIsi HA OCH COJICHO-
1J1a KOHEYHOU JIMHBl. MarHuTHOE MoJie IPSIMOTo OTPE3Ka C TOKOM.

[ToTok ¥ UUPKYASAIUS BEKTOpPA MATHUTHOM MHAYKIMU. OCHOBHBIE YPAaBHEHUSI TEOPUU MOCTOSH-
HOTO MarHUTHOTO MOJI B UHTErpasibHOM (hopme. MaruuTHoe nojie 6ECKOHEYHO AJIUHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMOro Toka. Bzaumozaercrsue TOkOB. MarHUTHOE MoJie 3aps>KEHHOTO LHIIMHPA,
BpalIaronerocss BOKpyr coocTBeHHo# ocu. OnpeneneHue equHuIbl Crutbl Toka B cucteme CU. Borunc-
JICHUS DJIEKTPUUYECKON U MarHUTHOM MOCTOSIHHBIX. VX CBSI3b €O CKOPOCTHIO cBeTa. BeiBon nuddepen-
LIHAJBHBIX YPABHEHUN TEOPHUH IMOCTOSTHHOTO MarHUTHOT'O MOJISI.

JeiicTBMe MarHMTHOIO MOJIA HA 3apsiAbl M TOKU. MardHutHoe noje. MarauTHas UHAYKUUS.
CunoBeie TuHUM MarHUTHOTO ToJist. Cuna Jlopenua. JIBuxkeHue 3apsiK€HHONW 4acTULBI B OJTHOPOJHOM
Y TIOCTOSIHHOM MarHUTHOM ToJie. BbIBOJ ypaBHEHUN ABMKEHUS U UX pelieHue. JBHKeHne BJI0JIb CU-
JIOBOM JIMHMM. [[BH>KEHHE MO OKPYKHOCTH. 3aBUCHUMOCTh PaJuyca OKPY>KHOCTH OT CKOPOCTH JABUXKE-
HUA 4acTULBL. [[BrokeHue 110 BUHTOBOM JInHMM. IIlar u paguyc BUHTOBOM JIMHUU. [[BHKEHUE 3apsyKEH-
HOM YaCTHIIBI B JICKTPUIECKOM M MarHUTHOM moyisix. D¢ ekt Xomna. OnpeneneHue OTHOIICHUS 3a-
psizia 3JIEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa.

JlelicTBME MarHUTHOTO TOJISl HA MPOBOAHUK ¢ ToOkOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHut-
HOM I10J1€. MarHuTHbI MOMEHT.

JJIeKTPOMAarHUTHasi MHAYKUUA. MarHUTHBIA MOTOK Y€pe3 MOBEPXHOCTh, HATSAHYTYIO Ha KOH-
Typ. 3akoH Papanes u npasuio JleHna. DieKTpoABHXKyIas cuila HHAYKIUKU. 3akoH dapanesd u coort-
BETCTBYIOIIlEE €My ypaBHEHHE MakcBemia. DJIEKTPOABHKYIAs CUJla B MPOBOJHUKE, IBHXKYLIEMCS B
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MarHuTHOM mnose. CaMOMHAYKIUSA. DIEKTPOABIKYILAS CHJIa CAMOMHAYKIIMHU. HAYKTHBHOCTh KOHTY-
pa. Llens, cocrosimas U3 NPOBOJIOYHON KATYIIKH W IIPOBOJHHMKA. 3aBUCUMOCTb CHJIBI TOKAa B LIETIH OT
BPEMEHM. DHEPIUsl MarHUTHOTO IO B KaTylike. BuxpeBoe anekrpuueckoe nose B cojaeHouue. 1n-
OYKTHBHOCTBH COJICHOMJA. DHEPrusi MarHUTHOTO IOJIsI B 3aII0JHEHHOM BEHIECTBOM coiieHouze. 1lnot-
HOCTb DHEPIrUU MarHuTHOTro noiid. Toku Dyxo.

DJIeKTPOMarHuTHhle KojebdaHus. ['apmonmdeckue kosneOanus. KonebarenbHbIN KOHTYp, CO-
CTOSIIIMK U3 KOHJEHCATOpa M KAaTYIIKU MHAYKTUBHOCTH. BBIBOJ ypaBHEHUs KoJeOaHUI HaNpsDKEHUS
Ha O0KJIaJKax KOHJeHcaTopa. 3aBUCUMOCTH OT BPEMEHH CHUJIbl TOKAa B KOHTYpE, HalpsDKEHUs U 3apsijia
Ha OOKJankax KoHjaeHcartopa. Yactota konebanuit. @opmyna Tomcona. DHeprusi KonebGaTeabHOTrO
KOHTypa. 3aKOH COXPaHEHUs YHEPTUH.

DJIeKTPOMarHuTHOe moJie. YpaBHeHHs MakcBelia B MHTErpajJbHOW M nuddepeHnuanbsHon
dbopmax. [TmoTHOCTH TOKA cMeneHus. BekTop YMoBa — [loiitrHra.

Paznen 4. OnTuka

BosHoBast onTuka

Nurepdepenuns. CiioxxeHue BOJIH U KOJIeOAaHUN. AMIUTUTY/a CYMMBI IByX TAPMOHHYECKUX KO-
nebanuii. urencuBHocTh. KorepentHocTh. MHTEphEpeHIHs cBeTa OT ABYX TOUYEYHBIX UCTOYHHUKOB.
HNuTtepdhepenninonnas kaptuHa. Pacmpenenenne MHTCHCMBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTepdepeHIns cBeTa B TOHKHX TUIeHKax. MHTepdhepoMeTpsl.

Jundpakous. [puanun [oiirenca — @penens u npuHIUN cyneprno3uiuu. [ papudeckuit MmeTon
CJIO’KEHHS] TapMOHUYECKUX KojeOaHuid. Jnppakuus cBera Ha KpyrjioM OTBepCTUU. 30HBI DpeHens.
Hudpakuus ceera Ha nucke. Judpakmus Opaynrodepa. Judpaxus cseta Ha menu. Judpakmron-
Has pemeTka. J(udpakinonHas penieTka Kak CrieKTpaabHbIA TPHOOD.

Honsipu3anust cBera. DJUIMNTUYECKAs W JIMHEHHAs MOJSAPU3ALUs dJEKTPOMArHUTHOW BOJIHBI.
Bomnna, nonsipusoBaHHas 1o Kpyry. ECTECTBEHHBIN, MOJSIPU30BAaHHBIM U YACTUYHO MOJSIPU30BAHHBIN
ceeT. Crenenb nojspuszanuu. [lonspusanusa cBeta npu OTpakKE€HUH U MIPEIOMIIEHUHU. YToJ bproctepa.
[Tonspusanus cBera MpH JABOMHOM JydenpenomieHHH. 3akoH Mamoca. MHTepdepeHuns momspuso-
BaHHBIX JIy4YeH.

KBanroBas ontuka

TemnoBoe u3iydeHue. B3anMoneicTBUE H3Iy4E€HHS C BEHIECTBOM M €r0 XapaKTEPUCTHKH.
DHepreTuyeckas CBeTUMOCTb. McmyckaTenbHas criocooHocTs. TlornomarensHast cnocobHocts. OcBe-
HIEHHOCTh MOBEPXHOCTU M30TPOIHBIM H3iIydeHUeM. I[1OTHOCTE sHeprun u3nydeHus. 3aKOHbl paBHO-
BECHOT'0 TeryIoBoro uanyueHus. 3akoH Kupxroga. @opmyna [Tnanka. 3akon Credana — bonpiimana.
3akoH cMenieHns Buna.

®otonbl. Potonsl. IMnynbsc u sHeprus gorona. @otosdpdexrt. BonpramnepHas xapakTepucTH-
Ka BakyyMHOro (oTtosneMeHTa. 3akoHbl GoToddpdekrra. TopMo3HOE pEeHTreHOBCKOE M3aydeHue. -
¢dext Komnrona. /laBnenue ceera. OnwiThl JIeOenepa. J[apnenue mydka cBeTa.

Pa3nen 5. AtomHas pusuka

bopoBckas Teopusi aroma. Criektp u3inydeHus aroma Bojnopoaa. @opmyna bansmepa. [1nane-
TapHas Mozenb atoma. OnbiTel @panka u I'epua. Teopus BogopogononodHoro noHa. Iloctymnarer bo-
pa. CkopocTh U paanyc OpOUTHI dyiekTpoHa. CIIEKTp SHEPTHM AIEKTpOoHA. Y poBHHU 3Hepruu. Hcmycka-
HUE U MOIJIOIEHUE CBETA AaTOMOM.

OcHOBBI KBaHTOBOIl MexaHUkHM. KopnyckyssipHO-BOJIHOBOM ayanu3M. Bosnbl e bpoims.
®opmynsl ne bpoins. udpakuus 31eKTpOHOB U HEUTPOHOB B KpucTa/uiaXx. BoiaHoBas ¢pyHkuus u ee
cMmbici. YpaBHenue [lIpenunrepa. Bonna ae bpoitns kak pemenne ypaBHenue llpenunrepa nis cBo-
6oaH0I1 yacTuubl. HeonpeaeneHHOCTH KOOPAMHATEI U UMITySIbca. COOTHOIIEHUE HEONPEIeICHHOCTEH.
VYpasuenue lllpegunrepa st craimoOHapHbIX COCTOSIHUNA. CIIEKTp SHEPTUid.

Ctpoenne aroma. ATOM BOJIOpOJia B KBAHTOBOM MexaHuke. CHEKTp SHEPruil 3neKTpoHa. JHep-
reruyeckre ypoBHU. [loTeHIManbl BO30yXA€HUS 1 HOHU3aluu atoma. [IpocTpaHcTBEeHHOE KBaHTOBA-
Hue. KBanTtoBble uncna. CpaBHenue ¢ teopuei bopa. 'mpomarautHoe otHomeHne. CIMH 3J1€KTPOHA.
MHOr037eKTpOHHbIE aTOMBbl. JJEKTpOHHbIe KoHburypauuu. Ilepuoauueckas cuctema 3JI€MEHTOB
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MenneneeBa. DnekrponHble 000m0uku U cinou. [Ipunnun [aymu. Oneir tepna u I'epnaxa. ekt
3eemMana.

®Du3uka aToMHOro sigpa. CoctaB M XapakTEPUCTUKU aTOMHBIX sifiep. CaMOInpon3BOIBHBIN pac-
MaJl YaCTUIbI. Y CJIOBHE CAMONPOU3BOJIBHOTO pacnaaa. DHEPrus CBS3U. Y IejibHas Heprus cBsizu. Ka-
nenbHasi MOJIENb siapa. BeiBox Gopmysbl, OMHMCHIBaOMIEH 3aBUCUMOCTh yIEIbHOW SHEPTUU CBSI3U OT
MAacCOBOTO yucia. PalnoakTUBHOCTh. 3aKOH paJOaKTUBHOIO pacnaia. SnepHble peakiuu.

4.2. Conepxanue JeK Ui

Ounas ¢popma oOyueHust

JIEK- Kpartkoe conepsxanue neKium
1805051

KomauuectBo
qacCcoB
[IpakTnue-
CKas MOJro-

\S)

1. Beenenue. Kunemaruka MaTteprajibHOM TOYKHM M BPAalIaTeJbHOIO JIBHKe-
HHUS.

[Ipenmer u 3amaun kypca ¢pusnku. Ousnka Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHui. CBs3b (UBHKHU C CETBCKOXO3IMCTBEHHBIM MTPOU3BOACTBOM. Ponb  ¢u-
3UKHU B OXpaHe OKpYyxkaromien cpenbl. CTpyKTypa Kypca GU3HUKH.
MexaHnyeckoe IBUKEHHE W €ro OTHOCHUTEIbHOCTh. llepemerieHue u IMMyTh.
CxopocTth, yckopeHue. PaBHoMepHOE MPSIMOJIMHENHOE ABUKEHUE. PaBHOYCKO-
PCHHOC HpHMOHHHeﬁHoe JABHXXCHHUC. YrioBoe NepeMCIICHUEC, YIJIOBasd CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE MpsSMOJIMHEHHOE ABUWKEHHE. PaB-
HOYCKOPEHHOE BpallaTelIbHOE JBUKEHUE

2. JuHaMHuKa MaTepHaIbHON TOYKHU U BPAIIATEJbHOI0 IBHKCHUSI. 2
3akonsl HptoToHa. B3aumoaeiictBre Ten uepes noiie. Buapl cuil B MEXaHHKE.
OuncTka ceMsiH 1o K03 pULmeHTy TpeHus.

[TonsiTie MOMEHTa cUiIBbl. MOMEHT MHEPLIMU M MOMEHT MMITYJIbCA TBEPAOTO
tena. Il 3axon HeroToHa 115 BpamaTensHoro ABmkeHusa. Kunernueckas sHep-
rusi. Teopema Il teitnepa. @opMybl paboThI, MOITHOCTH. CBSI3b PabOTHI C KH-
HeTndeckol 1 1Heprumneil. CpaBHEHHE OCTYNATEIBHOTO U BPAIIATENbHOIO
JBUKCHMS 110 KHHEMATHKE, JUHAMHUKE, 3aKOHAM COXPaHCHHUS.

3. MexaHuyeckne KoJieOaHus M BOJIHBI. ['apMOoHMYeckre KoneOaHus U uX ma- | 2
pamerpsl. CMelleHne, CKOpoCTb, YCKOPEHHME NpPU TapMOHHUYECKOM  KoJeOa-
TEJIbHOM JBIM>KeHUU. [lomHas sHeprusi rapMOHMYECKUX KoeOaHuid. MasTHUKU
(MpyXUHHBIN, (DU3NYECKUN, MaTEMaTHYCCKUN). YTpPyrue TapMOHUYECKUE
BOJIHBI (YpaBHEHHUE BOJHBI, (ha30Basi CKOPOCTh, JUTMHA BOJIHBI, BOJIHOBOE YHC-
J10).

4. OcHoBbl TepmoguHamMuku. [lepBoe Hauano TepMoauHaMmuku. Ilpumenenue | 2
[TepBoro 3akoHa TEPMOJMHAMHUKH K pazIWYHBIMH3OMIpoIieccaM. AauadaTHBINA +
npouecc. [uxin Kapno. KIIJI TemioBoil MallinHbl.

5. DJIEeKTPOCTATHKA. 3aKOH B3aWMOJICUCTBUS 3apsA0B. DIEKTPUUYECKOE Moje U | 2
€ro XapakTepucTuku. Pabora mo mepeMenieHuro 3apsia B 3EKTPUIECKOM T10-
Je. +
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MarnuTHoe nmoJie ¥ TOK. MarHuTHoe 1moJie, €ro CBOMCTBA U XapaKTEPUCTUKH.
3akon Awmrmepa. Cuna Jlopenmna. BausiHue MarHUTHOTO TMOJsI Ha OHOJOTHYE-
CKH€ OOBEKTHI.

I'eomeTpnueckas u BoiHOBasi ontuka. OTpaxeHue, MPeJIOMIICHHUE, MOTIIO-
nmieHue ceera. Jucmepcust ceera. MaTepdepennus crera. Judpaxius cperta.
[Tonspuzanus ceera.

ATtomHasn u sinepHasi pusuka. Ctpoenue aroma. OnbiT Pezepdopma. Kanro-
BbIe nocTynaTel bopa. Mojaens atoma Bogopoa no bopy. CTpoenre aToOMHOTO
saapa. PannoakTUBHOCTh. 3aKOH paguOaKTUBHOrO pacmnaga. EcTecTBeHHas u
I/ICKyCCTBeHHaSI pa,Z[I/IoaKTI/IBHOCTB. HI[eprle peaKI_II/II/I.

Hrtoro

16

10%

3aounas hopma oOydeHHS

Ne
JIEKIIUHU

Kpartkoe congepxanue nekuuu

JacoB

IIpakTuueckas
TTOJITOTOBKA

BBenenue. KuHemaTuka MaTepuaibHON TOYKHM M BPalIATEILHOIO JBH-
JKeHHU .

[Ipenmer u 3agaun Kypca Gusnku. Ousnka Kak OCHOBA €CTECTBEHHOHAYYHBIX
3HaHuil. CBsA3b (PU3MKH C CETBCKOXO035IMCTBEHHBIM IPOU3BOJICTBOM. Ponb  (u-
3UKH B OXpaHe OKpYyKaroIiei cpeapl. CTpykTypa Kypca Pu3HuKH.
MexaHnuyeckoe NBHKEHHE U €r0 OTHOCHUTENbHOCTh. llepemMerienue u myTh.
CxopocTh, yckopeHwe. PaBHOMEpHOE NpAMOJUHEHHOE ABUXKEHHUE. PaBHO-
YCKOPEHHOE MPSMOJIMHEIHOE IBMXKEHUE. YTJOBOE NEpEeMEIleHHE, YrioBas
CKOPOCTb, YIJIOBOE€ YCKOpeHHe. PaBHOMEpHOE NpPSIMOJMHENWHOE JIBUKECHHE.
PaBHOYyCKOpEHHOE BpalllaTeabHOE ABUKEHUE

ro| Kommuectso

OcHoBbl TepmoanHamuku. [lepBoe Hawano tepmonuHamuku. [Ipumenenue
[TepBoro 3akoHa TEPMOJMHAMUKH K PAa3IMYHBIMHU3OIIpoIieccaM. AnnabaTHBIN
npouecc. [Hukn Kapno. KI1/] TernyoBoi MammHsI.

DJIEeKTPOCTATUKA. 3aKOH B3aMMOJICUCTBHS 3apsAI0B. DIIEKTPUUECKOE TOJIe U
€ro xapakTepucTuku. PaboTta mo nepemenieHuto 3apsiia B IEKTPUUECKOM T10-
ze.

AToMHasi U sifepHas ¢usuka. Ctpoenue atoma. OnbiT Peseppopna. Kpan-
TOBbIE mocTynarsl bopa. Moaens atoma Bogopoaa no bopy. Ctpoenue arom-
HOro siapa. PagmoakTMBHOCTh. 3aKOH paguOaKTUBHOrO pacnaga. EctecTBen-
Has U UCKYCCTBEHHAsl PAJIMOAKTUBHOCTb. S| IEpHbIC PEAKLIUH.

Hroro

10%

4.3. Copepxanue J1a00paATOPHBIX 3aHATHI
Ounas dhopma oOydeHust
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o 3
2 | 82
Ne . 88| 2¢
HaunmenoBanue 1abopaToOpHBIX 3aHATUN TS| =0
n/n S5 28
g | B¢
=
1 BBoansnii nacrpykrax no Th. Onpenenenue norpemHoctell uamepenuid. Onpe- ’ +
" | JenieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi (hOpMbI
2. | 3yyeHue rapMOHMYECKUX KOJICOAHUH C MOMOIIBIO MPYKUHHOT'O MasiTHUKA 2 +
3. | 3y4yeHune 3aK0Ha COXPAHEHUS U MPEBPAIICHUS SHEPTUU 2 +
4. | Onpenenenne MOMEHTa HHEPIIMHM METOJOM KPYTHIIbHBIX KOJeOaHUH 2 +
5 Onpenenenrie 3KBUBAJIEHTHOT'O CONTPOTHUBIIEHHUS IPH MIOCIIEA0BATEIBHOM U Mapai- ’ 4
" | JEeIEHOM COEMHEHUAX
6. | Ompenenenue monyist FOura merogom nedopmaryu uzruoa 2 +
7. | Onpenenenue Gokyca U ONTHIECKON CHIIBI COOMpPAIONIEH U PAaCCEHBAIONICH JTUH3BI 2 +
3 Wzydenue sapneHust [Uppakiuy 1 U3MEPEHUE IJTMHBI CBETOBOM BOJHBI C TOMO- ’ +
" | mpro 1 PaKIMOHHON pemETKH
Hroro | 16 | 20%
3aounast popma 0OydeHUs
=]
No y 38| 2%
HaumenoBanue 1a00paTopHbBIX 3aHITHIMA TS| =0
n/m EF| £k
S | E¢
=
1 BBoansiit unctpykrax no Th. Onpenenenue norpemHocTed nsmepennit. Omnpe- ) +
" | eneHue MIOTHOCTH TeJ MPABUILHON IreoOMeTpUYecKor (opMbI
2. | 3ydeHne rapMOHHYECKUX KOJIEOAHUH C TTOMOIIBIO MPYKHHHOTO MasiTHUKA 2 +
3. | M3ydeHue 3aKk0Ha COXpPAHEHHUs U NIPEBPAIIECHUs SHEPTUU 2 +
4 W3ydenue siBneHus 1udpakiuy U1 U3MEpPEeHHe JUIMHBI CBETOBOM BOJIHBI C TTOMO- ’ 4
" | mpo JUQPaKIMOHHONW PeHIETKH
Hroro| 8 | 20%
4.4. Copepxxanue NpaKTHYECKHUX 3AaHATHH
Ounas dhopma oOydeHHst
o 3
= | 82
Ne . 88| 2¢
HanmeHoBaHMe IPaKTUYECKUX 3aHATUN TS| o
w/n =g g2
g | B¢
=
1. | Kunemaruka npsiMoJIMHENHOr0 JBUKEHHSI MAaTEPUAJIbHOM TOUKH 2 +
2. | JlmnamMuka ABMO>KEHHMS Tl IO HAKJIOHHOM TJIOCKOCTH 2 +
3 JlnHaMuKa NBUKEHUS CBA3AHHBIX TEJI HUTBIO, IEPEKUHYTOU Yepe3 HEBECOMBIN > +
" | 6110K.
4. | Kunemaruka 1 TMHAMUKA TAPMOHUYECKUX KOJIeOaHUN 2 +
5. | IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 IPUMEHEHHUE K PA3IMYHBIMU30IIPOLIECCaM 2 +
6. | DmexkTpocraTtuka 2 +
7. | OnTuka 2 +
8. | SAnepnas pusuka 2 +
Hroro | 16 | 20%
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3aounas popma 00yueHUs

[IpakTuueckue 3aHATHS HE IPETYCMOTPEHBI YYEOHBIM TIaHOM

4.5. Buabl u cojep:KaHue caMOCTOSTEILHON padoThl 00y4YaloUuXcst

4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YJarOIITUXCS

KomnuectBo yacoB

Bunsr camoctosiTenbHON paboThl 00yUYaIOIINXCs ouHast popma
oOy4eHus

3aouHas Gpopma
00y4eHus

[ToaroroBka K 1a00paTOPHBIM 3aHATHUSAM M K 3aIUTE JTaOOPATOPHBIX
pabor

27

27

BrinonHenue KOHTPOJIbHON PabOTHI

27

CaMocCTOSTEIIbHOS N3YUYCHUC OTHCIBHBIX TCM U BOIIPOCOB

27

28

IToaroroBka K MPOMEXKYTOYHOM aTTECTAUH

6

6

Hroro

60

88

4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX Cs

n/m

HaunmenoBanue TeM 1 BOpocoB

JacoB

KonnuectBo

ouHasi popma
0o0yueHUst

3a04Hast
¢dopma

00y

YCHUA

Kunern4yeckasi TeOpusi pABHOBECHOT0 HJIeaJbHOro rasa. Konmen-
Tpauus MojeKysl. DyHKIUA pacipeneaeHus MOJIEKYJI IPOCTPAHCTBE
u o ckopoctssMm. Cpennue ckopoctu. JlaBnenue raza. [Ipubmamxen-
HO€ BBIpaXKEHHE IJI1 CPEAHEr0 4YHCIa YIapoB MOJIEKYJI O CTEHKY.
CBs13b aBJICHHSI CO CPEJTHUM 3HAYCHHUEM KBajpara CKOPOCTH MOJe-
Kyibl. OCHOBHOE ypaBHEHHME KMHETHYECKO Teopuu raza Pacmpene-
neHne Makcsemia — bonbiiMana.

12

17

TepMoguHaMuka uaeaJabHOro raza. Momap BeniectBa. Yucio ABo-
ragpo. MonsipHasg Macca. YpaBHEHHUE COCTOSIHHMS HACATBHOIO Tas3a.
3akoH [lanbToHa. CpenHss 3Heprust MOJIeKybl. BHyTpeHHss sHEprus
uaeanbHoOro raza. M3oxopuueckui mpoiecc. TemioeMKoCTh uaeaib-
HOTO ra3a IpU MOCTOSHHOM o0beMe. Yucio cremneHeil cBoOOIbsl MO-
nexynbl. PaBHOpacmpenenenue sHeprum IO cremeHsM cBOOOBI.
N3obapuueckuii mporecc. TemmoeMKocTh UIEAbHOTO Ta3a MpH To-
CTOSTHHOM JaByicHuH. M3otepMuueckuii mporecc. Anuadbatudeckuit
npoiiecc. DHTPONUS HJICATBHOTO raza. DHTPONUS HACATBHOIO Tasza
Y BTOPOE€ HayaJI0 TEPMOIUHAMUKHU.

12

17

daekTpuyeckuii Tok. Cuina Toka. BeiBoa ¢opmysibl, cBA3bIBatOIIEH
IUIOTHOCTh TOKA M CPETHIOI0 CKOPOCTh HOCUTENEH TOKa. 3aKOH COXpa-
HeHus 3apsaaa.CoelnHeHNs TPOBOAHUKOB. [IITIOTHOCTH KOHBEKTUBHOTO
TOKa B 3apsHDKEHHOM LIMJIMHAPE, BPAILAIOLIEMCsl BOKPYT COOCTBEHHOM
ocu. CtopoHHHe cwiibl. PaboTa CTOPOHHUX CHII IIPU TEPEHOCE HOCH-
TeJId TOKa. DIIEKTPOoABIXKYIIas cuia. HanpskeHne Ha HEOAHOPOIHOM
yuactke nenu. 3akoH Owma juisi monHOW 1enu. MOIIHOCTh TOKa

12

18

14




W yacjibHad MOIIHOCTE TOKaA.

4. | JlelicTBHe MArHUTHOIO MOJIS HA 3aps/ibl M TOKH. MarHuTHOE 1OJI€.
MarautHas uHaykuus. CuioBble JUHUM MarHuTtHOro mnoisa. Cuna
JlopeHna.  /IBukeHHME  3apsOKEHHOM  4acTULBl B OJHOPOJHOM
Y TIOCTOSIHHOM MAarHUTHOM IoJie. [IBM>KEHHE BAOJIb CHJIOBOW JIMHHUU.
JIBUKEHHE 110 OKPYKHOCTH. 3aBHUCHUMOCTb paguyca OKPYNKHOCTHU
OT CKOPOCTH [BMKEHMS 4acTHULBI. J[BJKEHHE 110 BHHTOBOW JIMHHHU.
[ITar 1 paguyc BUHTOBOM JMHUM. [IBHXKEHUE 3apsPKEHHOW YaCTHUILIBI
B JICKTPUYECKOM M MarHUTHOM noysax. OnpeneneHue OTHOLIEHUS
3apsifia EKTPOHA K €ro Macce METOJO0M MarHeTpoHa. JleiictBue mar-
HUTHOTO IOJIA

Ha IpoBOJHUK ¢ TokoM. Cuma  Awmnepa. Kontyp ¢ Tokom
B MarHUTHOM 110Jie. MarHUTHBIM MOMEHT.

12 18

5. | OcHOBBI KBAaHTOBOW MexaHHMKH. KopnyckyisipHO-BOJIHOBOH Iya-
mu3M. Bomubr ne bpoitns. @opmynsr ae bpoiins. Judpakuus saek-
TPOHOB U HEUTPOHOB B KpUcTaiax. BomHoBas (GyHKIMA U ee CMBICI.
Vpasnenue lpenunrepa. Bonna ne bpoiisist kak pelieHne ypaBHEeHUE 12 18
HIpenunrepa amast cBoO0AHOM yacTuisl. HeonpeneneHHOCTH KOOPH-
HaThl U UMIyJIbca. COOTHOILICHUE HEOINPEIEICHHOCTEH. Y paBHEHHE
[IIpenuHrepa aJis CTaliMOHAPHBIX COCTOAHUN. CIIEKTp SHEPTHUH.

HUTroro 60 88

S. YueOHO-MeTOoANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aommuXxcst

Y4eOHo-MeTonuueckue paszpabotku mmeroTcss B Hayunoioubnuoreke @I'BOY BO HOxHo-
Vpansckuii [AY:

1. lnnaMuka. 3aKOHBI COXPAHEHHUS B MEXaHHUKE [ DIEKTPOHHBINA pecypc]| : METO/I. yKa3aHUs AJi BbI-
TTOJTHEHUS TPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. c. benoycosa ; FOxHo-
VYpansckuii 'AY, Unctutyt arposkonoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 44 c. :
ui., Taba. — bubmuorp.: ¢. 42 (9 Ha3s.) .— 0,6 MB .— JlocTy1 13 JI0KaqbHOM CETH
MADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunemaruka [D1eKTpOHHBIN pecypc] : METO/l. YKa3aHUsl AJisl MPAKTUYECKUX U CAMOCTOSITEIIbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; KOxno-Ypanbckuii ['AY, UHCTUTYT arposKoia0oruu .—
Muacckoe: FOxuo-Ypansckuit TAY, 2017 .— 28 c. : ui., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn n3 JIOKAJILHOM CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— JlocTym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTaTrka [DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl Jisl BHITTOJIHEHHS MPAKTUYECKUX U ca-
MOCTOSITENBHBIX paboT o ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UuctutyT ar-
poakosnorun .— Muacckoe: FOxHo-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmuorp.: c. 47
(5 Ha3B.) — 0,8 MB .— JlocTtyn u3 JjokaapHOM cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— [octyn u3 cetu MutepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. TIoCcTOSIHHBIN 3JIEKTPUUECKUI TOK [DIEKTPOHHBIN pecypc] : METO/. YKa3aHUsl Jisl BHITOJIHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, UuctutyT arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 na3zs.) .— 0,5 MB .— Jloctyn u3 nokanbpHo cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— [loctym u3 cetu MuTepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf
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6.D0oH/ OLIEHOYHBIX CPEACTB /JIsl MPOBeAeHUs
MPOMEKYTOYHOM aTTeCTAlluM 00y4aI0IIUXCS

Jnisi ycTaHOBIIGHHMSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywarommxcst TpedoBanusim OI'OC
BO pa3paboTtan (oHI OLIEHOUYHBIX CPEICTB JUIsl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHHUS
MIPOMEKYTOUHOM aTTecTaluu OOydyaromuxcst Mo aucuuruinHe. OOoHJ OLEHOYHBIX CPE/ICTB MPEICTaB-
neH B [Ipunoxxennn Nel.

7. OCHOBHASI U JONOJIHUTE/IbHAS YUeOHasl IuTepaTypa, HeoOXoaumasi
JJIS1 OCBOEHM S TN CIUNIMHBI

OcHoBHas U JONOHUTEIbHAs yuyeOHas muTepaTypa umeercs B Hayunoit Oubnuoreke u smek-
TpOHHOU MHpOpMaMOHHO-00pa3oBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 uTEpaTypa
1. I'pabosckuii, P.1. Kypc ¢pusuku [DnexkTpoHHbIH pecype] : yuaeb. mocodbrue — DIeKTpoH. JaH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — Pexum goctyna: https://e.lanbook.com/book/3178
2. I'paboBckwii, P.U. COopHUK 3a1a4 110 Gu3uke [INEKTpOHHBIN pecypce] : yued. mocodbre — Diek-
TpoH. nan. — Cankrt-IletepOypr : Jlans, 2012. — 128 ¢. — Pexum gocryma:
https://e.lanbook.com/book/3899

JonoHuTe/ILHAS IUTEPATypa
1. Kamamaukos, H.I1. ®usuka. UHTEpHET-TECTUPOBaHKE 0a30BBIX 3HAHUM [ DIEKTPOHHBIN pecypc] :
yueb. nocobue / H.IN. Kanamnukos, H.M. KoxxeBHukoB. — DnektpoH. naH. — Cankr-IletepOypr :
Jlanb, 2009. — 160 c¢. — Pexxum noctyma: https://e.lanbook.com/book/172
2. Kypb6aues, 10.®. ®usuka : yuebHoe nocodbue / F0.D. Kypbaues. - M. : EBpa3zuiickuii OTKpHITHII
uHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3. BysynoBa, M. 10. ®u3uka : yauedbnoe nocooue / M. FO. byzynosa, B. B. boaner. — Upkyrck : Up-
kyrckuii 'AY, 2019. — 96 c¢. — Texkcr : anexTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/133361
4. Jlro6as, C.1. ®uszuka : kypc nekuuii / C.1. JItobas ; CTaBponoabCKuii ToCy1apcTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBponons : CTaBpOINOJIbCKHA TOCYIapCTBEHHBIN arpapHbIii yHUBepcuTeT, 2015. —
141 c. : Tabn., rpad., cxem.,, wmn. — Pexum gocryma: 1O  TOJIHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchbl nH(pOpMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «HTepHEeT», HE0OX0AUMbIE
JJIS1 OCBOEHMS TN CIUNIMHBI

1. EqHOE OKHO JoCTyMa K y4eOHO-METOAMYeCKUM pa3padotkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/

3. Yausepcurerckas 6udbmmnoreka ONLINEhttp://biblioclub.ru

4. Hayunas snektponHas oubnauoreka «eLibrary»http://elibrary.ru

9. MeToaunuyecKue YKazaHusd JJas oﬁyqammnxm 110 OCBOCHHMI0 JUCHUIIJIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku umerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:
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1. IunaMuka. 3aKOHBI COXPAHEHHUS B MEXaHHUKE [ DIEKTPOHHBINA pecypc]| : METO. yKa3aHUs AJi BbI-
TTOJTHEHUS TIPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. ¢. benoycosa ; FOxHo-
VYpansckuii 'AY, Unctutyt arposkonoruu .— Muacckoe: FOxHo-Ypansckuit [AY, 2017 .— 44 c. :
ui., Taba. — bubmmorp.: ¢. 42 (9 Ha3s.) .— 0,6 MB .— JlocTy1 13 JI0KaqbkHOM CETH
MADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunemaruka [DneKTpOHHBIN pecypc] : METOJ. YKa3aHUsl ISl MPAKTUYECKUX U CAMOCTOSITEIIbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; KOxxuno-Ypanbckuii ['AY, MUHCTUTYT arposKoiI0oruu .—
Muacckoe: FOxuo-Ypansckuit TAY, 2017 .— 28 c. : wi., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn n3 JIOKAJILHOM CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf .— JlocTym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DneKkTpocTaTrka [DNIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl Jisl BHITTOJIHEHUS PAKTUYECKUX U ca-
MOCTOSITENBHBIX PaboT no ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UactutyT ar-
poskosnorun .— Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmumorp.: c. 47
(5 Ha3B.) — 0,8 MB .— Jloctyn u3 JokaapHOM cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— Joctyn u3 cetu HTEepHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. TIocTOSIHHBIN 3JIEKTPUUECKHI TOK [DIEKTPOHHBIN pecypc] : METO/. yKa3aHUsl JIsl BHITTOJHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxH0-Y panbckuit
I'AY, Uuctutyt arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHo cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— Jloctyn u3 cetu HTEepHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCYILIECTBJICHUH 00Pa30BATEILHOTO
npouecca no AMCHUILVINHE, BKIIOYAs NepedyeHb POrpaMMHOro odecrnedyeHust H HHPOPMALMOH-
HBIX CIIPABOYHBIX CHCTEM,

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIISAETCS JOCTYI K 0a3aM JaHHBIX:
- UadopmanmonHo-crpaBounas cuctema 'OCTo Texskcnepr http://www.cntd.ru.

[IporpamuoeobecmneueHue:

-ITO OfficeStd 2019 RUS OLP NL Acdmc, JIunensuonnsiii goroop Ne 11353/409/44 ot
25.12.2018;

-II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JInnieH3n0HHBIN AOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JInnieH3n0HHBIN AOTOBOP
Ne 008/411/44 ot 25.12.2018;

-IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIunenznonnsiii gorosop Ne 008/411/44 ot
25.12.2018

-AntuBupyc Kaspersky Endpoint Security gns  OusHeca, JIMIEH3MOHHBIH JIOTOBOD
Ne 20363/166/44 ot 21.05.19;

-OnepanmoHHasl CcHCTEMa cCIeHUMadbHOro HaszHaueHHs «Astra Linux Special Edition»
PYCB.10015-01, JInunensuonnsiii norosop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11. MaTtepuanbHO-TexHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYIeCTBJICHHs 00pa3oBaTe/ib-
HOTI'0 Npouecca N0 AUCHUILINHE
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Y4yeOHble ayqMTOPUHU ISl NIPOBEJeHUS 3AHATHI, NMPeXyCMOTPEHHBIX MPOrPpaMMOoii, OCHAa-
LIeHHbIe 000PY10BaHUEM U TeXHHYECKMMU CPeACTBAMM 00y4eHH s

1. YuebHast ayautopus AJis MPOBEIEHUS 3aHITHI JIEKIIMOHHOTO THIIA, OCHALEHHAs] MYJIbTHUMe-
IUHHBIM 000pyI0BaHUEM (KOMIBIOTEp U BUaeonpoekTop) — 103, 202.

2. YueOHas ayIuTOpHs ISl IPOBEACHUS 3aHATUN JJabopaTtopHoro Tuma: Jlaboparopust Gpusnukum —
107.

3. YueOHas aynuTopus IJis MIPOBEACHUS MPAKTUUCCKUX 3aHATHH, 3aHATUNA CEMUHApPCKOTO THIIA,
BBITIOJTHEHUS] KYPCOBBIX PabOT, TPYNIOBBIX U WHAUBHIYATBHBIX KOHCYIBTAIIUHN, TEKYIIETO KOHTPOJIS U
MPOMEXKYTOUYHOM aTTecTauuu — 105.

IToMemeHus 1J1s1 CAMOCTOATEJBLHOM PadoThI 00y4ar0IMXCS
1. ITomernenust a1 caMOCTOSTeNIbHON paboThl oOydaromuxcst — ayautopus Ne 111a, 108, ocHa-
LIEHHBIE KOMITBIOTEPHOM TEXHUKOM C IOAKIIIOUEHUEM K ceTH «HTepHeT.

IlepeyeHb 0OCHOBHOIO y4eOHO-1a00paTOPHOro 000pPyA0BaHNS

bapomerp BP -52

KomruiekT 6710K0B TUHAMOMETPOB
Mopenb KpUCTAIIINYECKOM PEIIETKH
Monenb 37eKTpoABUTaTes
DeKTpoCcKon 1abopaTOPHBII

HaGop rpy3oB 1o mexaHuke

HaGop nunamomeTpos

Ha6op npyxun

OramBo BO31yILIHOE

[IITaTuB U30IUPYIOIINI

Becsl yueOHbIE ¢ TUpSIMU

BoasT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

ratus naboparopusrii LIJI-2
[Tucroner OanmucTUYECKH
Jlaboparopusiit Habop «TermmoBbie TPOIECCHI»
CTOJIMK NONBEMHBIH

Crpenku MarHUTHbIE

Jlabopatopnsiit Habop «M30omporecch»
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I1PH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTaluu
00yJarOIIUXCs MO AUCIUTIIINHE
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COAEPKAHHUE

Komnerenmun ¢ ykazanuem stana ux popmupoBanus B nporecce ocBoenus OIIOIL....
[Toxazarenu, KpUTEPUH U IIKAJIA OLICHUBAHNS UHIUKATOPA NOCTHXKECHUS KOMIICTCHIINH. . .
TumnoBsle KOHTPOJIBHBIE 33JaHUS U (UJIM) UHBIE MaTepPHaJIbl, HEOOXOIUMBIE JIJIsl OLIEHKH 3Ha-
HUW, YMEHHUM, HABBIKOB W (MJIM) OMBITA JEATEILHOCTH, XapaKTEPU3YIONIUX CPOpMUPOBaAH-
HOCTb KOMITETEHIIUI B POLIECCE OCBOCHUS AUCIHIIIUHBL. .. ..'uvnninenieneennenannn.
Meroauueckue MaTepUalbl, ONPEACIAIOINE MPOLEAYpPbl OLEHUBAHWS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OMBITA AEATEIBHOCTH, XapaKTEPU3YIOIUX CPOPMUPOBAHHOCTh KOMIIETEH-
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1. KoMmneTeHuuM M UX HHAUKATOPBLI, (hopMHUpyeMble B Ipoliecce 0CBOEHUS AUCHUIINHBI

OIIK-1. Criocob6eH pemniaTh TUMIOBBIC 3a7a4u MPOGECCHOHATHHOM IeATeTLHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTCMAaTUUYCCKUX U CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAI[UOHHBIX TEXHOJIOTHH.

KonTponupyemsie ®opmupyemsie 3YH
pe3yNIbTaThl OCBOE-
mus OLIOI 3HAHUS YMEHHUS HaBBIKU
(KOMITETEHITUHN )

Na-1 OIIK-1 HUc- OOyuatommiics  nomkeH | OOyuatommiics  1oi- | OO0ydaromuiicst 10KeH
MOJIb3YET OCHOBHBIE | 3HATHh:OCHOBHBIE (U3UYE- | KEH BJIQ/IETh: HaBbIKaMU
3aKOHBI €CTECTBEH- CKHE€ 3aKOHBI, SIBICHUS U | yMETh:UCIOIb30BaTh IIPUMEHEHUSI  COOTBET-
HOHAYYHBIX TUCIH- MPOLIECChl, HAa KOTOPBIX | OCHOBHbIE (U3NYECKUE | CTBYIOIIETO buzuko-
IUTMH JUIsl pELIeHUs OCHOBAHBI IIPUHLMIBI | 3aKOHBI U MOHATUA Ul | MATEMaTU4YECKOro  all-
CTaHJApPTHBIX 3a/1ad | JeHCTBUS OOBEKTOB MpO- | pelieHus mpodeccuo- | mapara, METOI0B aHAJM-
B 00JIaCTH arpoHo- beccuoHambHOU Jiesi- | HaIbHBIX  3a/1a4 -|3a W MOAEIUPOBAHUS,
MHH C IPUMEHEHUEM | TelbHOCTH U KoTopeie | (B.1.0.31 -V.1) TEOPETUYECKOTO U DKC-

UH(POPMALIMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTUI

UCTIONIB3YIOTCS I pe-
meHuss mpodeccuoHab-
HBIX 3amad - (b.1.0.31 -
3.1)

MEPUMEHTAJIBHOTO  HC-
CIICIOBAHUS TIPU pelle-
HUM  TpodeccroHalb-
HBIX 3a7a4 - (b.1.0.31 -
H.1)

2. Iloxa3aTean, KpUTEPHH M IIKAJA OLEHUBAHHUS C(POPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenun Kpurepun u mikana olleHUBaHUsI PE3yJIbTATOB 00yUYEHUS MO JUCIUILTNHE
onennBanus | Hepocrtatounsiii | Jloctatounsiii ypo- | CpenHuii ypoBEeHb Bricoknii ypoBeHb
(3YH) YPOBEHb BEHb
b.1.0.31 -3.1 | OGyuarommiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIE | clabo 3HAET OCHOB- | HE3HAYUTENbHBIMH | TpeOyemoi crere-
¢buzmveckue 3a- HbIE (PU3HUECKHUE omuOKamMu M OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUS K | 3aKOHBI, SBIICHUS U | JEITbHBIMU ITPOOE- | TOYHOCTH 3HAET OC-
MPOLIECCHI, HA KO- | MPOIIECChl, Ha KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (hu3HUe-
TOPBIX OCHOBAHBI PBIX OCHOBAHBI Hble (pU3UYECKHE | CKHE 3aKOHBI, SIBJIC-
MPUHLIMIIBI 1M~ MIPUHIIMIIBI AEH- 3aKOHBI, SBJIGHUS U | HUS U [IPOLIECCHI, Ha
CTBUSI OOBEKTOB CTBUSI 00BEKTOB MPOIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuonanb- | mpodeccuoHaIbHOM PBIX OCHOBaHbI MPUHLIMIIBI 1eH-
HOM JIESATENbHO- | JEATEeIHbHOCTU U KO- MPUHIIUIIBI 1eH- CTBUSI OOBEKTOB
CTH U KOTOpbIE TOpbIE UCIIONb3Y- CTBUSI O0BEKTOB npodeccuoHanbHOM
UCIIOJIb3YIOTCS IOTCS [T pelieHust | mpo(ecCHOHANBHON | AEITeTbHOCTH U KO-
JUTSL peIIeHUS npo(hecCHOHANBHBIX | EATENIbHOCTH U KO- | TOPBIE UCIIOJIb3Y-
npodeccronab- 3amaq TOPBIE UCIIONB3Y- I0TCS JUISL PEIeHUs
HBIX 3a7a4 I0TCA JUIS PellIeHusl | MpOoQeCCHOHATbHBIX
npodeccuoHaTbHBIX 3amau
3a1a4
b.1.0.31 - | OOyuarommiics He OOyuaronmiics OO6yuaronmiics Ob6yuarouuiics
A YMEET UCIOJIb30- cnabo ymeeT uc- YMEET UCIOJIb30- YMEET UCIOJIb30-
BaTh OCHOBHBIC MOJIb30BaTh OCHOB- | BaTh OCHOBHBIC ()U- | BaTh OCHOBHBIC (U-
¢busnyeckue 3a- Hble QU3MYECKHe | 3MYECKHE 3aKOHBI U | 3MYECKUE 3aKOHBI U
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KOHBI U ITOHATHA
AJId pCIICHU A

3aKOHBI U ITOHATHUSA
JUISl peLeHus po-

HOHSTHS IUIsL periie-
HUS podeccuo-

HOHSTHS IUIsL periie-
HUS podeccuo-

npodeccuoHab- (eccroHaTbHBIX HaJIBHBIX 33134 C HaJIbHBIX 337134
HBbIX 3a4a4 3aga4 HE3HA4YUTCIIbHBIMHA
3aTPYIHCHUSIMU
b.1.0.31-H.1 | OGyyaromuiics e OoOyuaromuiics OO6yuaromuiics ¢ Ob6yuatrouuiics

BJIaJICCT HABBIKA-
MU TIPUMEHEHUS
COOTBETCTBYIOIIIE-
ro pU3uKo-
MaTeMaTHIECKOTO
ammapara, MeTo-
JIOB aHaJN3a 1
MO/JICIIMPOBAHUS,
TEOPETUYECKOTO H
HKCIEPUMEHTAIb-
HOTO UCCIIE/IOBA-
HUS TIPU PEIICHUN
npogecCuoHaIb-
HBIX 3a/1a4

ci1abo BiameeT
HaBbIKaMU TpUMe-
HEHHSI COOTBET-
CTBYIOIIETO (HhU3H-
KO-
MaTeMaTH4eCKOT0o
armrmapara, MeTOJI0B
aHaJM3a U MOJICTIH-
pOBaHUsI, TEOPETH-
YECKOTO M JKCIIe-
PUMEHTAIBHOTO HC-
CJIEIOBAHUS TIPH
pereHuu npodec-
CHUOHAJTIBbHBIX 33724

HEeOOJIBIINMH 3a-
TPYAHEHUSMU BJIa-
JieeT HaBBIKAMHU
IMPUMCHCHUSA COOT-
BETCTBYIOIIETO hu-
3UKO-
MaTeMaTHIECKOTO
amnmapara, MeTO/I0B
aHaJM3a ¥ MOJICIH-
pOBaHMUS, TEOPETH-
YEeCKOT'0 M JKCITe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHMUSI TIPH
pemeHuu npogec-
CHOHAQJIBHBIX 3a/1a4

¢BOOOIHO BIIaZIEET
HABBIKAMU TpUMe-
HEHHSI COOTBET-
CTByIOIIETO (HU3u-
KO-
MaTEeMaTHYECKOTO
arrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
pOBaHUsI, TEOPETH-
YEeCKOT0 U JKCITe-
PUMEHTAIBHOTO UC-
CJICJTIOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIbHBIX 33734

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1H) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IJISl OLEHKH 3Ha-
HMii, YMeHHii 1 HABBIKOB M (WJIM) ONBITA 1eATEIbHOCTH, C()OPMUPOBAHHBIX B MpoIecce 0CBOe-
HUSA TUCIHUILIHHBI

TunoBble KOHTPOJBHBIC 33JAHUS U MaTEPHAIIbI, HEOOXOAMUMBIE [T OIICHKU 3HAHHM, YMEHUN H
HaBBIKOB, COJEPIKATCS B YICOHO-METOAMYECKUX pa3pad0TKax, MPUBEACHHBIX HUXKE.

1. JInnamMuka. 3aKOHbI COXpAaHEHUS B MEXAHUKE [ DIIEKTPOHHBIN pecypc| : METOI. YKa3aHUs IJIsl BbI-
MOJIHEHUS IPAKTHYECKUX M CAMOCTOSITENBHBIX paboT mo ¢usuke / coct. C. ¢. benoycosa ; KOxHo-
Vpansckuii 'AY, Uactutyt arposkosoruu .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: c. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn U3 JIOKaIbHOI ceTn

M ADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— JlocTym u3 cetu MHTEpHET.

http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunematuka [ DIeKTpOHHBIN pecypc] : METO/I. yKa3aHUsl ISl MPAKTUYECKUX U CAMOCTOATEIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; FOxno-Ypanbckuit 'AY, MUHCTUTYT arpo3KOIOTUN .—
Muacckoe: IOxuo0-Ypansckuii [AY, 2017 .— 28 c. : un., Tadn. — C npwit. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyIl U3 JIOKaJILHOU CETH

MAD http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf

— Jloctymt n3 cetu UaTepHeT.

http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf

3. DnekTpocTaTrka [DIeKTpOHHbBIN pecypc] : METO/I. yKa3aHUsl AJisl BHITTOJIHEHHS MPAKTUYECKUX U ca-
MOCTOSITENBHBIX PaboT o ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UnctutyT ar-
poskosnorun .— Muacckoe: FOxuo-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmuorp.: c. 47

(5 Ha3B.) — 0,8 MB .— Jloctyn u3 JjokaapHOM cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— JlocTym u3 cetu Murepuer.

http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. TIoCcTOSIHHBIN 3JIEKTPUUECKHUI TOK [DIEKTPOHHBIN pecypc] : METO/. YKa3aHUs Jisl BHITOJIHEHUS
MPAKTHYECKUX U CAMOCTOSTENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, Uuctutyt arposkonoruu .— Muacckoe: FOxuo-Ypansckuit 'AY, 2017 .— 44 c. : ui., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHoi cetn UAD
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http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— JlocTym us cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

4. MeToauyecKue MaTepuaJibl, ONpe/esiioliue MpPoueIypbl OeHUBAHUS 3HAHMIA,
YMEeHUii, HABbIKOB U (MJIH) ONBITA AeSATeJIbHOCTH, XapaKkTepu3yommux 3tan(b1) gopmMupo-
BaHHUS KOMIIETEeHI Ui

B nanHoMm pasnene MeToaMYecKUEe MaTepHallbl, ONMPEAESISIONINE MPOLeAypbl OLIEHUBAHUS 3HA-
HUW, YMEHUM, HABBIKOB MO MUCHUIUIMHE «DU3MKa», TPUBEACHBI TPUMEHUTEIHHO K KaXIOMY U3 HC-
MOJIb3YEeMBIX BUIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TMIPOMEKYTOUHOM aTTecTanuu 00ydaronux-
csl.

4.1. OueHovHbIe CpeCcTBA 1JIsl MPOBeAeHHs TEKYIero KOHTPOJIA YCIeBaeMOCTH, B TOM
4yuc/ie B mpouecce NPAKTU4eCKOi MOAr0TOBKe

4.1.1. YcTHBIN OTBET HA IPAKTUYECKOM 3aHATUU

YCTHBIM OTBET Ha MPAKTUYCCKOM 3aHATUN HCIIOJIL3YCTCA JIsI OLCHKU KauCeCTBA OCBOCHUSA O6y-
YaIOUUMCS OCHOBHOM TTPOo(hecCHOHATbHON 00pa30oBaTEIbHOM MPOTrpaMMBbI 10 OTJASIBHBIM BOIIPOCAM U
TeMaM JUCIHUIUIMHBL. TeMbl M TUIaHbI 3aHATUH (CM. METOApa3pabOTKH...) 3apaHee cOOOMalTes 00y-
yatomuMcsa. OTBET OLEHMBAETCS OLEHKOW «OTIMYHO», «XOPOLIO», «YHAOBJIETBOPUTEIBHO» WU «HE-

YIOBJIETBOPUTEIILHO».
No OLleHOYHBIE CPEJICTBA Kox u HaumMenoBanue
OTBeT Ha NPaKTUYECKOM 3aHATUU MHAMKATOpa KOMIIE-
TEHIIUH
1 Jluck paauycom 20cM BpaIiaeTcsl COrNacHo ypaBHeHuIo g=A+Bt+Ct?, Na-1.011K-1

rae A=3 pag; B=-1c!; C=0,1c?, ¢ - yron nopopora paauyca auckKa.
Onpenenuts 4y MoMeHTa BpeMeHu 4,0 ¢ 3HaueHue yria Mexay BeK-
TOpaMHM IOJIHOTO U HOPMAJIbHOTO YCKOPEHHUH, a TakKe 4uciIo 00opo-

Hcnonb3yeT oCHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYUYHBIX

TOB, CACJIAHHBIX JUCKOM K I[aHHOMy MOMGHTy OT HayaJia BpaH_IeHI/ISI. JOUCLHUIIIINH OJIA pe—
IIEHUST CTaHIAPTHBIX
3aJ1a4 B COOTBET-
CTBUH C HaIlpaBJICH-
HOCTBIO PO ECCHO-
HaJILHOU JIeITEIbHO-

CTH

Kpurepun omnenku otBera (Tabi.) MOBOASATCSA 10 CBEICHUs OOydYaIOIMIMXCS B Hadaje 3aHATHM.
OrneHka oOBSBISETCS 00YJAOMIEMYCSl HETIOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

IlIxkana Kpurepun oneHuBanus

- 00yJarouuics MOJTHO YCBOMII YU€OHBIN MaTepual;

- TIPOSIBIISICT HABBIKM aHAJIN3a, 0000IEHHs, KPUTUYECKOTO OCMBICIIe-
HUS ¥ BOCHPUATHS MH(OPMAINH, HAaBbIKW ONKCAHUS OCHOBHBIX (pU3H-
YECKHUX 3aKOHOB, SBJICHHI U MPOLIECCOB;

- Marepuaj U3JI0KE€H I'PaMOTHO, B ONPEEICHHON JIOTUYECKOU MOCIe-
JI0BaTEIbHOCTH, TOYHO MCIIOIb3YETCs] TEPMUHOIIOTHS;

- IOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS KOH-
KPETHBIMU TIPUMEPAMU, IPUMEHSTH KX B HOBOW CUTYAIIWH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;

- MOT'YT OBITh JIONIYIIEHBI OJIHA—]IBE HETOUHOCTHU MPHU OCBEUICHUH BTO-

Onenka 5
(OTIIMYHO)

23




POCTENICHHBIX BOIIPOCOB.

OueHka 4
(xoporo)

OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBAHUSM Ha OIICHKY «5», HO IIPU
3TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

- B YCBOGHUHM y4eOHOro Marepuayia JOMyIIeHbl HeOOIbIINE MPOOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHBIC HETOUHOCTH.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- HETIOJTHO WJTM HETIOCJIE0BATEIbHO PACKPBITO COACpKaHNWE MaTepuara,
HO TMOKa3aHo oOIiee MOHUMAaHHE BOIMPOCA U MPOJAEMOHCTPHPOBAHBI
YMEHHUSsI, JOCTATOYHbIE IS TaJTbHEUIIEro YCBOCHHS MaTepuaa;

- UIMEIIMCh 3aTPYIHEHUS WU JIOMYIIEHBI OIMOKU B ONPEICICHUH TTOHS-
THH, UCTIOJIb30BAaHUHM TEPMHUHOJIOTHH, OMUCAHUN (PU3MYECKUX 3aKOHOB,
SIBJICHUH U MPOLIECCOB, PEIICHUH 3a]1a4, UCIPABIICHHBIE MMOCIIE HECKOIb-
KHX HaBOSIINX BOIPOCOB;

- HETIOJIHOE 3HaHHE TEOPETUYECKOrO Marepuana; oOyJaronuiicss He Mo-
KET MPUMEHUTH TEOPUIO B HOBOW CHUTYaIIHH.

Onenka 2

(HEy1OBJIETBOPUTEIILHO)

- HE PacKphITO OCHOBHOE COZIepKaHKe yueOHOro Marepuara;

- oOHapy)KeHO HE3HaHWE WM HEMOHWMaHue OOoJNbIel WM Haubosee
BaXHOW 9acTH yueOHOTO Marepuana;

- JIOTIYIIEHBI OMMOKH B ONPEACICHUN TOHSATHH, MPH HCIOIb30BAHUH
TCPMUHOJIOTUH, B OIMUCAHUU (bI/IBI/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHUH 3aJad, KOTOpPBhIE HE WCIPABICHBI IOCIEC HECKOIBKUX

HaBOJAAIIIMX BOIIPOCOB.

4.1.2. OueHuBaHUE OTYETA IO JTAOOPATOPHOU paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHUS 00YJArOIIIHMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIILHOW MPOTPaMMBbl 1O OTICIBHBIM TEMaM JIUCIUTUINHBL
Conepyxanue u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKA3aHUAX K
nabopatopubM padotam (1. 3 ®OC). ConepkaHue OTYETa U KPUTEPUHU OIICHKU OoT4yeTa (Tabj.) J0BO-
JSITCS 10 CBEJICHHs 00Yy4JaloUINXCsl B HaYaJe 3aHsITHH.

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
Otuyet no nabopaTopHO# padboTe WHJUKATOpa KOMIIe-
TCHIINH
1 1. Yto Ha3BIBACTCS CUIIOMN TKECTH? NJI-1.011K-1

2. Yto nogHUMAETCs MO CUJIOM BCEMUPHOTO TATOTEHUS !

3. 3anummuTe GopMyTy IS ONPEEIICHUs YCKOPEHUS CHITBI TSDKECTH.
4. Kak omnpeensercsi yCKopeHrue CBOOOTHOTO TaJIeHHUs C TTOMOIIBIO
MaTEMAaTH4YeCKOTO MasTHUKA?

5. Yrto Ha3BIBaCTCSI MaTEeMaTHUYCCKUM MasITHUKOM ?

6. Kak onpenenuts nepuoj Koye0aHMil MaTeMaTHIeCKOT0 MasiTHUKA?

Hcnonb3yeT oCHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYUHBIX

JUCLIMIUINH JUIS pe-

IIEHUS] CTaHIApTHBIX
3a/1a4 B COOTBET-

CTBUU C HaIlpaBJICH-

HOCTBIO PO ECCHO-

HaJILHOU JIeITENbHO-

CTH

OTyeT olLeHUBaeTCs MO0 YCMOTPEHUIO MPENOAaBaTeNs OLIEHKON «OTIIMYHO», «XOPOLIO», «YI0-
BJIETBOPUTENIBHO», «HEYIOBJIETBOPUTEIHHO» UJIU OLICHKOW «3a4TEHO», «HE 3a4TeHO». OleHKa «3a4yTe-
HO» CTaBUTCS OOydarouumcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAaHOBICHHBIM
JUTSI TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «yIOBIETBOPUTEIbHO»). OIlleHKa 0OBSBISICTCS
o0yuJaroiemMycs HeloCPEICTBEHHO MOCIIe CIadH OTYeTa.
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Ixana

Kpurtepuu onennBanus

OrneHka 5
(oTIHMYHO)

- I3JIOKCHHUE MaTepuaja JIOTHIHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHUE BBICKa3bIBaTh U OOOCHOBATh CBOM CYXJCHHS IPU OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI;

- YMCHHE ONTUCHIBATh (PU3NUYCCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;

- YMGHI/IG HpOBOI[I/ITI: 1 OLICHUBATHb peBy.]IBTaTBI HBMGPGHHﬁ;

- CIIOCOOHOCTH peniaTh 3aJa4H.

OueHka 4
(xoporo)

- U3JI0)KEHHE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPUMEHEHHE TEOPETUYECCKUX 3HAHWUN ISl ONMUCAHUsT (HU3H-
YECKUX 3aKOHOB, SIBICHHI M MPOLIECCOB, PEIICHUS KOHKPETHBIX 3ajad,
MPOBEJCHUSI U OLICHUBAHUS pPEe3yJbTaTOB M3MEPEHUU, HO COJAEp)KaHUE U
(dbopMa 0TBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTENHHO)

- U3JI0’)KEHHE MaTepuasa HEMOJIHO, HEMOCIEA0BATEIbHO,

- HETOYHOCTU B ONPEJICTICHUU MOHATUHN, B IPUMEHEHUH 3HAHUU JJI ONH-
caHusl (PU3NYECKUX 3aKOHOB, SIBJICHUU M IMPOLIECCOB, PEIIEHUS KOHKPET-
HBIX 33/1a4, TPOBEICHUS U OLICHUBAHUs PE3YJIbTATOB U3MEPEHUH,

- 3aTpyiHEHUs1 B 000CHOBAHUHU CBOMX CYXKICHHIA;

- 0OHapyKHUBAETCsl HEAOCTATOUYHO IIyOOKOE€ MOHUMAaHHE M3YUYEHHOT'O Ma-
Tepuania.

Ouenka 2
(HEyIOBJIETBOPUTEILHO)

- OTCYTCTBHE HEOOXOJIUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OIMOKH
B ONpECIICHUH TIOHSATHA ¥ ONMHUCAaHUH (U3NYCCKUX 3aKOHOB, SIBJICHUU U
MpoHeCcCOB, UCKAXKCH UX CMBICJI, HC PCHICHBI 3aAa4U, HC MMPABUIIBHO OILC-
HUBAIOTCSI PE3yIbTAaThl U3MEPEHUH;

- He3HAaHWE OCHOBHOTO MaTepuaja y4yeOHOW MPOTrpaMMBbl, JAOMYCKAIOTCS
rpyObI€ OIMOKY B U3JIOKCHUH.

HIkana

Kpurepun oueHuBanus

O1leHKa «3a4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHUE TEPMUHOJIOTHEH;
- YMCHHUC BBICKA3bIBATh U O6OCHOBaTB CBOU CYXJCHUSA IPpU OTBCTC HA
KOHTPOJIbHBIE BOIPOCHI;
- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;
- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3YNIbTAaThl U3MEPEHUI;
- CIOCOOHOCTh pelIaTh WHXXEHEPHBIE 3a7add (JOIYyCKaeTCsl HaIndue
MaJIO3HAYUTENbHBIX OIMOOK MM HEJOCTaTOYHO IOJHOE PACKPBITHE
coJiepKaHue BOIPOCA WJIM MOTPELIHOCTh HENPUHIUIIUAIBHOIO Xapak-
Tepa B OTBETE HA BOMPOCHI).

O11eHKa «HE 3aUTEHO»

- OTCYTCTBHC HGOGXOZ[I/IMBIX TCOPCTUICCKUX 3HaHHﬁ; AOMYIICHBI
OMMOKH B ONpPENEICHUU TOHATHH M ONMUCAaHUH (PU3MYECKUX 3aKOHOB,
SIBJICHUU U nponecCoB, MCKAKCH HUX CMBICJI, HC PCHICHBI 3aJa4ud, HC
MIPAaBUIIHLHO OIEHUBAIOTCS PE3YJIbTAaThl H3MEPEHHUIA;

- HE3HAHUE OCHOBHOT'O MaTepHalia yueOHOM MPOrpaMMEl, TOMYCKAIOTCS
rpyOBIe OIMOKY B U3JIOKCHUH.
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4.1.3 TectupoBanue

TectupoBaHue HCMIONB3YETCsA Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
MporpaMMBbl 1O TEMaM WM pa3jesiaM JUCHUIUIMHBL [1o pe3ynapTaTaM 3auera CTYIEHTY BBICTABIISIETCS
OLIEHKA «OTIMYHO», «XOPOILI0», «YJAOBIECTBOPUTEIHHO» UIIU «HEYIOBIETBOPUTEIHHO.

Ne O1leHOYHBIE CPEJICTBA Kox u HaumenoBanue
TectupoBanue WHIUKATOPa KOMIIE-
TEHIINU
1. 1.YpaBHEHUE MIIOCKON CHHYCOMAAIBHOM BOJIHBI , PACIPOCTPAHSIO- Na-1.011K-1
o — . 3
mmiics ok ocu OX, umeer Buaé = 0,01sin(10°7 —2x) . Iepuox (B Hcmnonb3yer ocHOB-
MC) paBeH HBIC 3aKOHBI €CTe-
12 CTBEHHOHAYYHBIX
2)1 JMCITUTLINH IS pe-
3)6.28-HpaB.OTBeT IOCHU CTAaHJAPTHBIX
2. [71s1 TIOTIEPEYHOl BOIHEI CIIPABETHBO YTBEPIKIIE- 3ajiatd B COOTBET-
e CTBHH C HAIpPaBJICH-
|. 9aCTHISI CPEITBI KOTEOTIOTCS B HATIPABICHHHT pactpocTpare- | HOCTBIO Ipodeccro-
HUS  BOJHEL HAJILHOH JIeSITEbHO-
2. YacTHIIBI CPeJibl KOJICOTIOTCS B HANIPABJICHHSX, ICPIICHIUKY- o

JISIPHO HAIMPABIICHUIO PACTIPOCTPAHEHUS BOJIHBI.- IPAB.OTBET
3. BO3HHKHOBEHHE BOJHBI CBSI3aHO C AeOopMalMel CxKaTusl -
pacTsKEeHUs
3.YpaBHEeHUS IBUXKEHUS MPYKUHHOTO MasSTHUKA
dix b dx k& _F

—2+—-—+—x=—costur
dt moodt m i

aomaarra nraththansormramo e e Tn

SBnsercsa nuddepeHTnaTbHBIM YPaBHEHUEM. . .
*  BBIHYXK/ICHUE KOJIOaHUS - MPaB.OTBET
* CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaIOIINX KOJCOAHMI
4.YpaBHEHHUE IIOCKOW CHHYCOUAAIBHOM BOJHBI, paCIpOCTPAHSIOIIEH-
¢sI BIOJIb OCI/I‘OX co ckopocThio 500 M\c, nMeeT BH

J— = = b =
&S =001s=1 1:1|r.\1 O~z Ao ;I * BostHOBOE 4HcCII0 K (B M~))

paBHO..
5
e 2 mpaB.OTBET
e 05
* 19. /Ing nonepeyHoi BOJIHBI CIIPAaBEAJINBO YTBEPKICHUE. . .
BO3HHUKHOBEHHE BOJIHBI CBSI3aHO € AeopMaIieit coxaTus —
pacTsuKeHus
YacTtuliel cpebl KoJeOI0TCs B HAallpaBJIeHUU paclpocTpaHe-
HUSI BOJIHBI
YacTulibl cpeibl KOIOIIOTCS B HAIIPABJICHUSX,, IEPTIICHIUKY-
JISIPHBIX HAIMIPABJICHUIO PACCTOSIHUS BOJHBIL.-IIPAB.OTBET
5.MarepuanbHas TOUKa COBEpIIAET TapMOHHUYECKOE KoyiebaHe ¢ aM-
wuTynoil A=4cm u yacroroit v=2I"u. Eciau cmenienue TO4ku B MO-
MEHT BPEMEHH, IPUHATHIN 3a HaYaJIbHbBIN, pABHO CBOEMY Ha4aJIbHOMY
3HAYEHUIO, TO TOYKA KOJIEeOIeTCsS B COOTBETCTBUU C YPaBHEHHEM (B

Cn...
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*  x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinnt
o x=0,04sin 4t
6.YpaBHEHHE MIOCKOW CHHYCOUIATbHOM BOJIHBI, pACIIPOCTPAHSIOIICH-

cst BIoab ocu OX, umeert Bug & = 0,01sin10° (t— %). JlmmHa BOJTHBI

(B M) paBeH ....
e 3,14 npaB.oTBeT
e 2
e 1000
7.YpaBHEHUE NBUKCHUS IIPYKUHHOIO MAasATHUKA
2
ﬁ + ﬁx =0
d® m
aBisieTca AuQQepeHInaIbHbBIM YPaBHEHHEM. . .
*  cBOOOJHO 3aTyXarOMIKUX KOJIeOaHUI
*  cBOOOJHBIX HE3aTyXalOUINX KOJeOaHuil - IpaB.OTBET
*  BBIHY)KJEHHBIX KoseOaHUi
8.MarepuanbHas TOUKa COBEpIIAeT TApMOHUYECKUE KOJIeOaHUs ¢ aM-
mutygo A =4 cm u yacrtoroi v = 2 I'u. Eciiu cMmenienue Touku B
MOMEHT BpEMEHH, IPUHATON 3a HaYaJIbHBIM, pAaBHO CBOEMY MAKCH-
MaJIbHOMY 3HaU€HUIO, TO TOUKa KOJIEOJIETCs] B COOTBETCTBUHU C ypaB-
HenueM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omseem
e x=0.045sin4 nt
e x=0,04sin wt
9.J1ns1 chepudeckoit BOJIHBI CIIPaBETMBO YTBEPKIACHUE . ...
* AMmnTya BOJIHBI OOpaTHO MPOMOPIMOHATBHA PACCTOSHUIO
JI0 UCTOYHUKA KoJeOaHui (B HETIOTIIOMIAIOIIEH cpesie) —
IPaB.OTBET
*  BosHOBBIE TOBEPXHOCTU UMEIOT BUJ NMapaJlJIeNIbHBIX APYT APY-
Iy INIOCKOCTEHN
* AMIUIUTY/a BOJIHBI HE 3aBUCHUT OT PACCTOSIHUSA O UCTOYHUKA
KosiebaHui (PH YCIOBHUHM, YTO MOTIIOMIEHUEM CPEII MOKHO
npeHeopeyn)
10.YpaBHEHUE ABUKEHUS IPYKUHHOTO MAassTHUKA

it m o dt m i
ABIsieTcs TUQPepeHIINaTbHBIM YPaBHEHHEM. . ..
*  CcBOOOJHBIX 3aTyXalOIUX KoJeOaHUun
*  CBOOOJIHBIX HE3aTyXaIOIINX KOJCOAHMI
*  BBIHYXJIEHHBIX KOJ€OaHUH - TpaB.OTBET
11.YpaBHEeHHE MIIOCKON CUHYCOMIaIbHON BOJIHBI, PaCPOCTPAHSIO-

mencst Bnoab ocu OX, UMeeT BU =0,01 sin(10%t-2x). Jnuna
BOJIHBI ( B M) paBHa......
e« 0,5
e 3,14-npaB.oTBET
e 2
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12.MarepuanpHasi TOYKa COBEpPIIAET TAPMOHUYECKHE KOJICOAHHUS C
amMmuTynoil A=4cm u yacroroit v=2 ['n. Ecniu cMenieHne Touku B
MOMEHT BPEMEHH, TPUHATHIN 3a HAYAJIbHBIN, PABHO HYITIO, TO TOYKA
KoJe0JeTcst B COOTBETCTBUU ¢ ypaBHeHHeM (B CU).....
e x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin «t
e x=0,04 sin 4 ©t- npaB.oTBET

Kpurepuu orienkun oTBeTa cTyneHTa (Tab.) TOBOIATCS 10 CBEICHUS CTYJAESHTOB JI0 Havala 3a4e-
Ta. Pe3ynbrar TecTUpOBaHMS OOBSIBISICTCS CTYJACHTY HEMOCPEACTBEHHO TOCIE €ro CAauu.

Mlxana Kpurepun onieHnBanus
(% npaBHIILHBIX OTBETOB)
OrnieHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ormenka 3 (yI0BIETBOPUTEIHHO) 50-69
OneHka 2 (HeYy/IOBIETBOPUTEIHHO) MmeHee 50

4.1.4. KonrponbHas padora

KonTponsHas pabota mpemycMoTpeHa it 3a04H0M (OpMBbI 00yUdeHHS.

KonTpomipHast paboTa OlleHUBACTCS KaK «3a4TCHO» WU «HE 3a4TCHO».
Kpurepuu ornieHKr KOHTPOJIBHOM pabOTHI (Ta0J1.) TOBOAATCS 10 CBEJACHUS CTYICHTOB Ha YCTAaHOBOY-
Hoit nexuuu. CoxepikaHue, MOPSAOK BBITIOTHEHUS i TpeOOBaHUs K 0(OPMIICHHUIO H3JI0KEHBI B METO-
JTUYECKUX YKA3aHMIX K BBIMOJHEHUIO KOHTPOIBHOM paboThl: . du3nka [ DNeKTpOHHBIN pecypc] : Me-
TOJI. yKa3aHUs M0 U3YYCHHIO TUCHIUTUTHHBI U 3a/IaHUe JJI1 KOHTPOJIBHOUN padOThI CTYIEHTaM 3204YHOTO
oTAeNeHus1 arpoHoMuyeckoi cenuanbHocTh / cocT. C. C. benoycona ; FOxno-Ypanbckuit 'AY, Un-
CTUTYT arpodkoniorun .— Yensounck: FOxHo-Ypansckuii [AY, 2017 .— 76 c. : Tabn. — C npuit. —
bubmuorp.: c. 74 (5 na3s.) .— 1 MB .— Jloctyn u3 nokansHO# cetrn MAD
: http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Hoctyn u3 ceru Untepuer
: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf .

OneHka OOBSBISETCS CTYICHTY MOCIE MTPOBEPKU KOHTPOIHHON PaOOTHI.

HIkana Kpurepun oueHuBanus

- CTYJICHT IIOJTHO YCBOMJI YUe€OHBIN MaTepuat;

- MPOSBIISIET HaBBIKM aHaIM3a, 0000LIEHNs, KPUTUIECKOTO OCMBICIICHUS
Y BOCIIPUATHUS HHPOPMAIIH;

- Marepuai U3JI0XKEH I'PaMOTHO, B COOTBETCTBUHU C 33JaHHEM, TOYHO HC-
MOJIB3YETCsl TEPMUHOJIOTHS;

- MOKAa3aHO YMEHME WUIFOCTPUPOBATh TEOPETUUYECKHUE IOJOKEHHS KOH-
KPETHBIMH [TPUMEPAMU, IPUMEHATH UX B HOBOW CHTYallUH;

- IPOJIEMOHCTPUPOBaHA C(HOPMUPOBAHHOCTh U YCTOWYMBOCTh KOMIIETEH-
M1, YMEHUH U HABBIKOB;

- MOTYT OBITh JOMYIICHbI OJ{HA-/IB€ HETOYHOCTH IPU OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0(hOPMIIEHUIO PabOTHI COOIIOICHBI.

OlLleHKa «3a4TEHO»

- HE PacKpBITO OCHOBHOE COJIepKaHUe ydeOHOTO Marepuaia;
OneHka «He 3aUTEHO» - OoOHapyXeHO HE3HAHHE WM HENOHMMaHMe OoJblled WM Hauboiee
B)KHOU YacTH y4eOHOro MaTepHaa,;
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- IOTIYIIEHBI OIIMOKHU B OTPE/ICICHUN TTOHATHH, IPU UCIIOJIb30BAaHUU TEP-
MUHOJIOTUH,

- He c(hOpMHUPOBAHBI KOMIIETECHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHME 3HA-
HUS, YMEHUS U HaBBIKY;

- TpeboBaHus K ohopmiieHHIO pabOTHI HE COOIIONCHBI.

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl POBeAeHHUS TPOMEKYTOUHOM aTTeCTAlluH

4.2.1. 3ader ¢ OIEHKOU

3aueT ¢ OlEHKOH sBisgeTcs (OPMON OIICHKH KAaueCcTBAa OCBOCHHS OOYYAIOIIMMCS OCHOBHOM
npodecCuoHAIBbHONW 00pa30BaTeILHOM MIPOrpaMMBbI IO pazzaeiiaM AucHUIUIHHBL [1o pesynpTaTam 3ade-
Ta 00ydJaromeMycsi BBICTABIISETCS OIEHKA «3a4TCHO» MU «HE 3aYTEHO»; OLIEHKA «OTIUYHO», «XOPO-
10», «yJJOBJIETBOPUTEIHHO», «HEYOBIETBOPUTEILHO» B cllydae Au(GepeHIIMPOBAHHOIO 3a4eTa.

3a4eT ¢ OIEHKOH MPOBOAUTCS IO OKOHYAHUH YTCHUS JICKIIMA U BBITIOTHEHHS 1a00paTOPHBIX H
MPAKTUYECKUX 3aHATHI. 3ayeT MPUHUMAETCS MPENnoJaBaTeIsiMU, MPOBOAMBIINMHU JIaOOpaTOpPHBIE U
MPAKTUYECKHUE 3aHATHUS, WIIM YUTAIOUIMMU JICKIIUU 110 JAaHHOW AUCHUIUIMHE. B ciyuyae oTcyTcTBUS Be-
JYLIEro MpernojaBaresis 3a4eT MPUHUMAETCS MPENnoJaBaTesIeM, HA3HAUYEHHBIM pPaclopsHKEHUEM 3aBe-
aytomiero kagenpoit. C pa3penieHus 3aBeayromero kageapoil Ha 3a4eTe MOKET IPUCYTCTBOBATH Ipe-
nojasarenb Kadeapsl, MIPUBICUESHHBIN U1 MOMOIIH B pUEME 3a4eTa.

[IpucyTrcTBUE HA 3aUeTe C OLIEHKOW MpemnoaBaTeNell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOIIETO
pacrnopsbKeHUsI peKTopa, IPOPEKTopa Mo M BOCIUTATENIBHON paboTe, 3aMeCTUTENs JUPEKTOpa UHCTH-
TyTa 1o y4eOHOi paboTe He AOMyCKaeTcCs.

®dopma(bl) MPOBEACHUS 3aUeTa C OLIEHKOH (ycmHublil onpoc no dunemam) ONPENEISIIOTCS Ka-
benpoit 1 TOBOAATCA 10 CBEICHHS 00YyJaIOUINXCsl B HaYalle CEMEeCTpa.

Jlns mpoBesieHus 3a4eTa C OLICHKOM BEAYIIHMM MpenojaBaresib HAaKaHyHE MOJIy4aeT B CEKpeTa-
puare QUpEeKTOpara 3a4eTHO-IK3aMEHALIMOHHYIO BEIOMOCTh, KOTOpas BO3BpaIlaeTCsl B CEKpeTapuar
IIOCJIE OKOHYAHUsI MEPONPHUSTHS B A€Hb IPOBEJICHUS 3a4€Ta UM YTPOM CIIETYIOLIETrO JHS.

OOyuaromiuecs: Mpu SBKe Ha 3a4eT C OLIEHKOM 00s3aHbl MIMETh IpHU ce0e 3a4eTHYIO0 KHIKKY, KO-
TOPYIO OHU MPEABSBIAIOT IPENOIABATEIIO.

Bo Bpems 3auera ¢ omeHKOW OOy4aroImuecs: MOTYT IOJb30BAThCSA C Pa3peIleHUs] BEAYILETro
npernojaBaTesis CIpaBOYHOM M HOPMATHBHOM JUTEPATypOH, APYTUMH MOCOOMSIMH M TEXHUYECKHUMHU
CpECTBAMM.

Bpemst moaroToBku OTBETa B YCTHOHM (popMe MpH cliade 3adera JOJDKHO COCTABIATH HE MEHEe
20 MuHYT (TI0 JKeJTaHUIO0 00yUaloIIerocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpems otBeTa - He 6onee 10
MUHYT.

[IpenogaBatemnto MpeaocTaBiseTcs MpaBo 3aJaBaTh 00YJYarOIMIMMCS JAOMOJHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl IUCIHUIUIUHBIL.

KauecTBeHHast OlleHKa «3aYTEHO», BHECEHHAs! B 3a4€THO-IK3aMEHALMOHHYIO BEJJOMOCTb, SIBJIS-
eTcs Pe3y/IbTaTOM YCIIEIIHOTO YCBOGHUS Y4eOHOr0 MaTepHara.

Pe3ynprar 3adera c OLIEHKOM B 3a4€THO-3K3aMEHAIIMOHHYIO BEAOMOCTbH BBICTABIISIETCS B JICHb
MIPOBE/ICHUS 3a4eTa B NMPHUCYTCTBUU camoro oOydvaromierocs. IIpernonaBaTenu HecyT NMEpCOHATIBHYIO
OTBETCTBEHHOCTH 3a CBOEBPEMEHHOCTh M TOYHOCTh BHECEHUS 3aIIMCEN O pe3yIbTaTax MPOMEKYTOUYHON
aTTECTaIlMU B 3a4E€THO-3K3aMEHAIMOHHYIO BEJOMOCTb.

Ecnu oOyvaromuiics siBUJICS Ha 3a4eT M OTKa3aJcsl OT MPOXOXKJIEHHUS aTTECTallu B CBSA3H C He-
MIOATOTOBJIEHHOCTBIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJOMOCTb €EMY BBICTABIISIETCS OLIEHKA «HE 3a-
YTCHO».

HesiBka Ha 3a4eT oTMeEYaeTcsl B 3a4€THO-3K3aMEHAIIMOHHOW BEJIOMOCTH CIIOBAMH «HE SIBUIICS».

Hapymienne TucuuIuiMHbl, CIUCHIBAaHUE, UCTIOIb30BaHUE 00yUalOIMMUCS HEpa3peleHHbIX Me-
YATHBIX ¥ PYKOIUCHBIX MaTepUaioB, MOOWMIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
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NBIOTEPOB, HOYTOYKOB U JAPYTHUX BHUJOB JINUYHOM KOMMYHHUKALIMOHHOM M KOMIBIOTEPHOW TEXHHUKHU BO
BpeMs 3ayeTa 3amnpenieHo. B ciyuae HapylieHus 3Toro TpeOOBaHUS MpenojaBaTelib 00s3aH yIalIHUTh
00y4aroIerocst U3 ayIuTOPUH U MPOCTaBUTh €MY B BEJJOMOCTH OLIEHKY «HE 3aYTCHO.

OO6yyaromumcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBaXKUTEIbHOW MPUYUHE, UH-
AUBUAYAJIBHBIC CPOKHU ITPOBCACHHA 3a4YCTa OMPCACIANOTCA 3aMCCTUTCIICM AUPCKTOPA MHCTUTYTA I10
yaeOHoM pabdoTe.

OOyyaronuecs, IMEIOIINE aKaJeMHYECKYIO 3aJ0JKEHHOCTh, CJJAIOT 3a4eT B CPOKH, OMpEAes-
emble YHHBepcuTeToM. MHpopMaus o JTUKBUAALMU 33J0KEHHOCTH OTMEYAeTCsl B HK3aMEHAlMOH-
HOM JIMCTC.

JlomyckaeTcsi ¢ pa3pellieHns 3aMEeCTUTENeM AUPEKTOpa UHCTUTYTA MO yueOHO#l pabore u j1o-
CpOYHasi cAaya 3a4eTa ¢ 3alUChI0 PE3YyIbTAaTOB B IK3aMEHAI[MOHHBIH JIUCT.

WHBanuapl ¥ JMlla ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBbS MOTYT CIaBaTh 3a4€Thl B
CpPOKH, YCTAHOBJICHHBIC MHIAWBUAYAJIbHBIM y‘I€6HBIM IIJIaHOM. I/IHBaJII/I,Z[BI " Jimia ¢ OrpaHMYCHHBIMUA
BO3MOXXHOCTSIMU 3[IOPOBBS, HUMEIOIINE HAPYIIEHHs] OMOPHO-IBUTATENLHOTO ammapaTa, JOIYyCKaloTCs
Ha aTTCCTAlMOHHBIC UCIIBITAHUSA B COITPOBOKACHNN ACCUCTCHTOB-COIIPOBOKAAIOIINX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAlluu JUIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAllMU OOYy4aIoUIUXCcs IO
OIIOII 6akanaBpuara, crienuanurera u Mmaructparypsl» ®I'BOY BO O0xHo-Ypansckuii [AY.

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
JuddepennrpoBanHbIii 3a4eT WHJUKATOpa KoMIIe-
TEHIIUU
1 2 cemecTp N-1.0IIK-1
I Mexanuka (KHHEMATHKA U JHHAMHKA) Hcnonb3yer 0CHOB-
1. ITpenmet ¢puszuku. OOIIas CTPYKTYypa U 3a7a4u Kypca (GU3UKH. HBIC 3aKOHBI €CTe-
2. PaBHOMEpHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKECHUE U CTBEHHOHAYYHBIX
ero xapaktepuctuku. Cpeassisi ckopocTb. MrHOBEHHas CKO- JUCLHIIINH T pe-
POCTb. IIEHUS] CTaHIApTHBIX
3. PaBHoyckopenHoe aBmxenue. Cpeanee yckopenue. Mrao- 3a/1a4 B 00JIacTH ar-
BEHHOE YCKOpPEHUE. pPOHOMUU

4. Kunematuka ABUKEHUS IO OKPY>KHOCTH.
5. 3akonbl HetoTona. Macca u cuiia. Bunbl cuit B mpupojie u ux
MpeACTaBICHUE B MEXaHUKE.
6. JluHaMuKa BpalaTeaIbHOTO IBUKEHUS TBEPIOTO Te-
71a(OCHOBHOM 3aKOH JAMHAMHUKHU BPALIATEIbHOTO JABHXKEHHS, MO-
MEHT CUJIbl, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. UMIyJIbC M €70 CBSI3b € CHIION. 3aKOH COXpaHEHUs UMITYJbCa.
8. PaboTa u MmomtHOCTh. [loTeHIIMAIbHASI 1 KWHETUYECKAast dHEP-
THsl.
9.Cas3b 3Hepruu u padbotsl. [Ipeobpa3oBanue sHeprun. 3aKkoH
COXpaHEHUs SHEPTUH U €r0 3HAYCHHE.

II Mexannyeckue KoJIeOAHUS M BOJIHBI
10. KonebarenbHble 1BUKEHUSA. | apMOHUYecKHe KoneOaHus U
HX XapaKTepUCTUKH. MaTeMaTUUeCKU U IPYKUHHBIN MasTHU-
ku. @opMmyna JuIst Iepro10B KojaeOaHMiA.
11. IIpeBpatieHue 3HEPrur MpH KOJIeOATETLHOM JIBHKCHUH.
Brinyxaennsie 1 cBoOOIHBIE Koslebanusi. PesonaHc.
12. Pacnipenenenue kosebanuii B ynpyroi cpene. [lpogonbabie
Y TIONIEpEeYHbIe BOJIHBI. J[JIMHA BOJHBI U €€ CBA3b C IEPUOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.

III MKT uaeansbHoro raza. Tepmoannamuka
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13.Temnepatypa, €€ XapaKTEPUCTUKH.

14 Crenenu cBoOob1. [ToHas KHHETUYECKAs! JHEPTHSI MOJICKYI.
15. YpaBuenue MenneneeBa — Kianeiipona u ero xapakrepu-
CTHKHU.

16.OKcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.

17. 1 3aK0H TepMOAMHAMUKHU U €T0 IPUMEHEHHE K Pa3INUYHbIMU-
30IpoLeccam.

18. AnnabaTtnueckoe pacmmpenue raza. Pabora, coepiiaemas
IpU U3MEHEHUU 00beMa rasza.

IVOaekTpocraTuka
19. Dnexrpusanus Ten. 3akoH KynoHa. 3akoH COXpaHEHUs JJeK-
TPUUYECKOT0 3apsija.
20. Dnektpuueckoe nosie. HanpsmeHHOCTh 3JIEKTPUYECKOTO T0-
ns1. [ToTok BekTOpa HANPSKEHHOCTH 3J1. TOJISL.
21. Teopema OcTtporpaackoro-I'aycca u ee npuMEeHEHHE.
22. IIpOBOJTHUKH U AUBJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PaboTa 1o nepemMenieHuIo 3aps/ia B JIEKTPUICCKOM TI0JIe.
[ToTenuuman u pasHOCTh MOTEHIIUATOB. CBsI3b MEXKy HAINPSKEH-
HOCTBIO M PA3HOCTHIO MOTEHIHAIOB.
24. DnextpoemMKocTb. KoHAeHCaTOpbl. DHEPIHs 3JIEKTPUUECKOTO
OIS
V IlocTOSIHHBI 31eKTPUYECKHH TOK
25. Dnekrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh
MOTEHIMaNI0B, Hanpsbkenue, D/C.
26. VIcTOYHUKY ITOCTOSTHHOTO TOKA, MX BUIEL.
27. 3akoH Oma Ju1s yyacTKa ey U nojaHou nenu. ConpoTusiie-
HUE TIPOBOIHUKOB.
28. IlocneoBaTeNbHOE U MApaJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - JleHma.
30. DneKkTpuUeCcKui TOK B Ta3ax (CaMOCTOsITeNIbHAsI U HECAMO-
CTOSITeJIbHAsI IPOBOJUMOCTH, TUIIBI PA3PSAOB).
31. DneKTpUYECKHi TOK B MOJYMPOBOAHUKAX (COOCTBEHHAS U
MIPUMECHas MPOBOUMOCTH MOTYITPOBOIHUKOB).
32. DNEeKTPUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOIUTOB
(3axoHbl Papajes, 3IEKTPOIU3 U €r0 IPUMEHEHHE).
VI Marnerusm
33. MarauTHoe 1oJjie, MarHuTHas UHYKLHSI, MATHUTHBIN TOTOK.
34. MarHuTHbIE CBOMCTBA BelIECTB. JlnamarneTusM, rnapamMartae-
TU3M U (peppoOMarHeTusM.
35. JleificTBME MarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM. 3aKOH
Awmrnepa. 3akoH buo-Casappa-Jlannaca.
36./leiicTBME MarHUTHOTO TIOJIS HA ABYDKYIIUMCS 3apsa. Cuma

JlopeHua.

37.5BreHne 3NEKTPOMAarHUTHOW MHAYKIIMA U CAMOUHTYKIIVH.
38. [Ipunuun neiicTBus Tpancpopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBETa
39. Mudpaxuus cera. JudpakunonHas pemieTka.
40. Untepdepennius ceeta. MeToabl MOTYYEHUST KOTEPEHTHBIX

BosiH. MHTepdhepomerp MaiikenbcoHa.

41.ITonsspuzanms cBera. 3akoH bproctepa. 3akon Maioca.
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42. ®otorpdekr. 3akoHbl PoTorddexra.

43. NlaBnenue ceera. OnbIThl JIeOenena.

44. OnpITHBIC 3aKOHBI U3Ty4eHUs a0COIFOTHO YEPHOTO Tena (3a-
koH Credana-bonbiiMana, 3akoH BuHa).

45. Cnextp uznydenus Bogopoaa. Criekrpanbubie Jnann (baib-
Mepa, Jlaiimana, [Tamena).

VIII AtomMHas 1 sinepHast pusznka
46. CBs13p MEXy KOPIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU 4a-
ctui. ®opmyna ne-bpoitns.
47. EcrecTBEHHAs paJuOAKTUBHOCTb.
48. PagnoakTUBHOCTh. 3aKOH PaJMOAKTUBHOTO paciaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.
50. AtomHoOe sipOo, ero cTpoeHue. [IpoTOHBI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paluOaKTUBHOCTb. S iepHbIE peakiuu (IpUMe-

phbI).

[IIkana 1 KpUTEpUU OLIEHUBAHMS OTBETA 00YUAIOIIETOCs MPEICTaBICHbI B TAOIHULIE.

IlIxkana Kpurepun oneHuBanus

3HaHHE IIPOrPaMMHOI0 MaTe€pHalla, yCBOCHUE OCHOBHOW M JOTIOJIHUTENb-
HOHN JIUTEpaTypbl, PEKOMEHJIOBAaHHON IIPOIPAMMOM IUCLHUIIIUHBI, IIpa-
BUJIHOE PELICHHE 3aJa4d (IOIyCKAaeTCs HAJIN4YUEe MalO3HAYUTENbHBIX
OMMOOK WM HEAOCTaTOYHO MOJHOE PACKpPhITHE COAEp)KaHUE BOIpPOCA,
OreHka «3a4TeHO» WM TOTPEIIHOCTh HENPUHUUIUAIBHOIO XapakTepa B OTBETE HA BOIPO-
CHl).

JIOTIONHUTENBHBIM YCIOBUEM IOJIyYEHHUSI OLIEHKH «3a4T€HO» MOTYT CTaTh
XOpOILINE MTOKA3aTeNu B XOJ€ IMPOBEIACHUS TEKYIIEro KOHTPOJS U CUCTE-
MaTHYeCKasi aKTUBHAs pab0Ta Ha YUCOHBIX 3aHSTHSIX.

npo0esbl B 3HAHUSAX OCHOBHOTO MPOTPAaMMHOTO MaTepuana, MpHHLIUIHU-

O1LeHKa «HE 3aU4TECHO»
aJIbHBIC ONTMOKHU TTPU OTBETE HA BOMPOCHI.

IlIkana Kpurepun oneHuBanus

- 00yJaroIuiics TTOJTHO YCBOWI YUeOHBIN MaTepua;

- TOKa3blBae€T 3HAHME OCHOBHBIX MOHSATHI AMCUUILUIMHBI, TPaMOTHO
IIOJIb3YETCs TEPMUHOJIOTUEH;

- TIPOSIBJISIET YMEHHE aHAJIU3UPOBATh U 00001aTh HHPOPMAIIUIO, HABHI-
KH CBSI3HOT'O OIIMCAHUS SIBJICHUU U IMponecCcCoB;

- IEMOHCTPUPYET YMEHHE H3JaraTb Marepual B ONPEIeIEHHOI Jlornye-
CKOM TIOCIeI0BATEIBHOCTH,

- TOKa3blBa€T yMEHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMHU IPUMEPAMU;

- IEMOHCTpUPYET ChOPMUPOBAHHOCTH U YCTOWYUBOCTH 3HAHUHN, YMEHHI
Y HABEIKOB,;

- MOTYT OBITh JOMYILEHbI OJHA—/IB€ HETOYHOCTU MPU OCBEUICHUH BTO-
POCTENEHHBIX BOIIPOCOB.

Onenka 5
(OTIIUYHO)

- OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM HA OLIEHKY «5», HO IIPH
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:
- B YCBOGHHMH Y4eOHOro MaTepuaia JOMyIIeHbl IPOOesbl, HE HCKa3UBIINE

OueHka 4
(xoporo)
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COZICpKaHKE OTBETA;
- B U3JI0KCHUU MaTepI/IaJIa I[OHYH_IGHBI HC3HAUYUTCJIBbHBIC HCTOYHOCTH.

Onenka 3
(YAOBIETBOPUTENHHO)

- 3HaHHWE€ OCHOBHOI'O MPOTPAaMMHOI0 MaTepHalia B MUHUMAJIbHOM 00be-
M€, MOTPEHIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha 3K3a-
MEHE: HEMOJHO WJIM HEIMOCJIEI0BAaTEIbHO PACKPBITO COJAEPKAHME MaTe-
pHana, HO IoKa3aHo o0Iee MTOHUMaHKE BOIIPOCOB;

- UMEJHCh 3aTPyAHEHHUS WIH JOMYIIEHbl OIUOKHU B ONpeAeSIeHUU MOHS-
TUH, UCIIOJIB30BAHUN TEPMHUHOJIOTUH, ONMCAHUU SIBICHUH M IPOLECCOB,
WCIIPaBJIEHHBIE M10CIIE HABOASIINX BOIIPOCOB;

- BBISIBJICHAa HEJOCTaToO4Has Cc(HOPMUPOBAHHOCTh 3HAHWW, YMEHUH U
HaBbIKOB, 00yJaroIuiics HE MOXXET TPUMEHUTh TEOPHIO B HOBOIl CHUTya-
005038

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- MpOOEITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepualia, IPUHITUITH-
aJIbHbIE OLTMOKY IIPU OTBETE Ha BOIIPOCHI;

- 0OHapy)XCHO HE3HAHHWE WJIM HEMOHMMaHWE OoJibIlield WM HamOoJiee
BaXHOM YacTH yueOHOTO MaTepuana;

- JIOTIYIIEHBI OIMIUOKH B OIPEICIICHUM TOHSATHIA, TPU HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OITMCAHUN SIBJICHUU U MMponeCcCoOB, KOTOPLIC HE UCITPAB-
JICHBI ITOCJIE HECKOJIBKUX HABOSIIIUX BOTIPOCOB;

- HC Cq)OpMI/IpOBaHBI KOMIICTCHI N, OTCYTCTBYIOT COOTBCTCTBYIOIIUC
3HaHUS, YMCHUS Y HaBBIKH.

4.2.2 Dx3aMeH

He npenycMoTpeH yueOHBIM TLIaHOM.
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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJINPOBAH-

HBIX

OcHoBaHue JUIST BHECEHUS N3MEHCHUHN

IMonamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUS U3MEHE-
HUA
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