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YAFOIIMXCS TI0 JUCIUILTAHE

OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas TuTeparypa, HeoO0Xoaumasi st OCBOEHUS
JTUCIUTUTAHBI

Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAMOHHON ceTH «HTepHeT», HeoO-
XOJUMBIE 1J11 OCBOCHUS JUCIUILTAHBI

MeTtoaudeckue yka3aHus sl 00yUYaronIuXcs 0 OCBOCHUIO TUCITUTUTHHBI
NudopmaninoHHble TEXHOJIOTUH, UCTIOIB3yEMbIE IPU OCYIIECTBIEHUH 00pa3oBa-
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MartepuanbHO-TeXHUUYECKas 0a3a, HeoOXoauMast I OCyIIeCTBIIeHUsT 00pa3oBa-
TEJIBHOTO IMpoLiecca Mo AUCIUILITNHE

ITpunoxxenne Nel. @oHJ OLIEHOUHBIX CPEJCTB.
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OITOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanaBp mo HampabieHuro moarotoBku 35.03.04 ArpoHoMHus JOJKEH OBITH MOJATOTOBJIEH K

PEIICHHIO

3aga4  IpOPECCUOHATBHON JEATENbHOCTH CIEAYIOUIMX THIIOB:

TEXHOJOTUYECKON U OPraHU3al[MOHHO-YIPABICHYECKOM.
Heab AucUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (pyHIaMEHTaIbHBIX 3HAHUN 110 (u-
3UKe, HEOOXOIUMBIX JIJIsl TTOCIIeAYIONIEH MOTOTOBKHM OaKajgaBpa, CHoCOOHOTO K 3 ()EKTHUBHOMY pelire-
HUIO PAKTUYECKUX 33/1a4 CEIbCKOXO35ICTBEHHOI'O MPOU3BOJICTBA, a TAKXKE CIIOCOOCTBYIOIIUX J1ailb-
HEeHIIeMy pa3BUTHIO JTUYHOCTH.
3agaum JUCHMIJIMHBL:
— U3YYHUTb OCHOBHBIE (PU3UYECKHE SIBICHUSI, OBIAJETh (PYHIAMEHTAIbHBIMU MOHSATUSAMH, 3aKO-
HaMH U TEOPUAMH KJIACCUYECKON U COBPEMEHHOW (DU3UKU;
— copMUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHHS M COBPEMEHHOTO (PU3UUECKOTO MBIIIJICHUS;
O3HAKOMUTBCS C HAYYHOM anmaparypoil 1 MeToJaMu (PU3NYECKOTO UCCIeIOBaHUs, IPHOOPECTH HABBI-
KU MpoBeIeHUs1 (PU3NUYECKOTO IKCIIEPUMEHTA;
— HAYYHUTbHCS BBLICATH (PU3UUECKOE COAEpIKaHUE B MPO(eCCHOHANBHBIX 3a7adax OyayIen aes-

TCJIIBbHOCTH,

— OBJIAJICTh METOJAMHU PELICHUS MPO(PECCHOHATBHBIX 33/au.

MPOU3BOACTBCHHO-

1.2. KomneTeHIIMU U MHAUKATOPBI T0CTHKEHHU I

OIIK-1. CriocobeH pemniaTh TUMIOBBIC 337291 MPOGECCHOHATBHOM IeATeTHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MAaTCMAaTUUCCKUX U CCTCCTBCHHLIX HAYK C IPUMCHCHUEM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHKAITUOHHBIX TEXHOJIOTHA

Dopmupyemnie 3YH
Kox u naumenoBanue pMHDPY
WHIUKATOpa T0CTH-
KEHUSI KOMIICTCHITUN 3HaHUA YMCHUSA HaBBbIKH
N-1 onk-1 Ucnmons- | OGy4arommiics noipkeH | OOyyvarornuiics OO0yJaromuiicss  JTIOJDKEH

3yeT OCHOBHBIE 3aKO-
HBI €CTECTBEHHOHA-
YUHBIX JUCHUITIIINH
JUISL peIlIeHUs] CTaH-
JapTHBIX 3a1ad B
00J1acTH arpOHOMUH
C IPUMCHCHUCM HH-
dbopMaroHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTH

3HATh: OCHOBHBIE (hU3UUE-
CKHE 3aKOHBI, SIBICHUS U
MPOLIECChl, Ha KOTOPBIX
OCHOBAHBI TIPUHIIHITBI JCH-
cTBUSI 00BEKTOB Tmpodec-
CUOHAJIILHON NEITEIbHOCTHU
U KOTOPBIC HCIOIB3YIOTCS
JUIsL pemeHus mpodeccro-
HanbHBIX 3amad - (b1.0.31
-3.1)

JIOJDKEH yMETh: HC-
MOJIb30BaTh OCHOB-
Hble  (hu3HUecKHe
3aKOHBI WM TIOHSTHS
IUIL peIieHus] Tpo-
(heccroHaIbHBIX
3agad - (b1.0.31 -
VY.1)

BJIaACTb: HABLIKAMU IIPpU-
MEHEHHSI COOTBETCTBYIO-
Iero ¢busuKo-
MaTeMaTHYeCcKOro  amma-
para, METO/IOB aHAJIM3a H
MOJEIUPOBAaHHSA, Teope-
THYECKOTO U IKCIIEPUMEH-
TaJBbHOTO  HCCIEIOBaHMUS
IpU pelIeHud mpogeccu-
OHAJIBHBIX 3a1aq -
(b1.0.31-H.1)

2. Mecto aucuuminnel B ctpykrype OITOIIT

Jucnunnuna «Pu3nka» OTHOCHTCS K 003aTEIBbHON YaCcTH OCHOBHOM MPOQeCcCHOHAIBHOU 00-
pa3oBaTeNbHON MPOTrpaMMbl aKaJeMHUIECKOT0 DaKataBpuara.




3. O0bém nUCHMIVINHBI U BUIbI y4eOHOH padoThl

OO0beM muMCHUILIMHBL cocTaBisteT 3 3adeTHbIX equnminl (3ET), 108 akagemuueckux yaca (ga-
Jee yacoB). JlucuurminHa u3ydaercs:
— ouHas popma 00yueHHs BO 2 CEMECTpE;
— 3a04Has ¢popma o0yueHus Ha 2 Kypce.

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAAM YUeOHOI padoThl

KonnuecTBo yacos
Buy yueGHo¥ paboTh ounas popma 3a0uHast Gpopma
oOyJeHus oOyJeHus
KonTakTHasi padoTa (Bcero), 48 16
B TOM YHCJIe MPAKTHYECKAs NMOJAT0TOBKA
Jlexruu (JI) 16 8
Jlabopartopusie 3ansTus (JI3) 16 8
[Tpaktuueckue 3ausarus (113) 16
CamocTosiTesibHasi padota odyuawmuxcs (CP) 60 88
KoutpoJsb - 4
HToro 108 108
3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam
Ounas dhopma oOydeHust
Bcero | B TOM 4YHCJIE .
N KOHTaKTHasi paboTa 5
Tel\:l_)I)I HanmenoBanmne pasaciia U TEMbI gac CP %
' a1 bk} 3 S
Pa3nen 1.Mexanuka
1.1 Beenenue 6 2 4 X
KunemaTtuka marepuanbHO#l TOY-
1.2 P 8 2 2 4 X
KU
MHAMUKa MaTepUaIbHONU TOUKH
13 | A P 12 2 2 4 4 X
1 TBEPIIOTO TeTa
Mexanuueckue KoieOaHus u
1.4 12 2 4 2 4 X
BOJIHBI
Paznen 2. MonekyinsipHas (u3uka U1 TEPMOJUHAMHUKA
MonekynsipHO-KUHETHUECKast
2.1 YIAD 4 . 4 X
TEOpHs UICATLHOTO Tra3a
2.2 M3onporiecchl B razax 4 4 X
2.3 | OcHOBBI TEPMOJIMHAMUKH 8 2 2 4 X
Paznen 3. DnexkrpoguHaMuka
3.1 | DnekTpocraruka 8 2 2 4 X
3.2 | [loCTOSAHHBIN NEKTPUUECKUN TOK 6 2 4 X
3.3 | MarHuTHOE 110JI€ U TOK 8 2 2 4 X
3.4 DneKTpOMaroHuTHasi UHIYKIHUS 4 4 X




3.5

DeKTpOMarHuTHbIE KoJieOaHus 1

4 4 X
BOJIHBI
Pazgen 4. OnTuka
4.1 | I'eomerpuueckas ONTUKA 3 2 1 X
4.2 | BonHoBas onTHKa 9 2 2 1 4 X
4.3 | KBaHToBas onrtuka 4 4 X
Paznen 5. AtomHast pusuka
5.1 | AtomHas u sipepHas pusnka 8 2 2 4 X
KoHTpoib X X X X X X
OO611ast TpyA0€MKOCTh 108 16 16 16 60 X
3aouHas hopma 0OydeHHS
Beero | B TOM YHCIIE
KOHTaKTHas pa60Ta CE;
TéNl\iI:I HanmenoBanmne pas3aciia U TEMBIL gac. CP E"
JI JI3 113 S
Paznen 1.Mexanunka
1.1 BBenenue 7 2 5 X
12 KunemaTtuka maTepuanbHON TOY- 5 ’ 5 X
KH
13 I[I/IH?.MI/IKa MaTepUaIbHOU TOYKHU 7 > 5 .
U TBEPIIOTO Tema
14 Mexanuueckue KonebaHus u 7 5 5 X
BOJIHBI
Paznen 2. MonekynsipHast Gpu3MKa U TEPMOJIMHAMHKA
21 MonekynsipHO-KUHETHUECKast 5 i 5 «
TEOpHs UACATBHOIO raza
2.2 | M3omporeccsl B ra3ax 5 5 X
2.3 OCHOBBI TEpPMOJIUHAMUKHU 7 2 5 X
Paznen 3. DnexTpoauHamMuka
3.1 DJIEKTPOCTaTUKA 7 2 5 X
3.2 | IIoCTOSAHHBIN NEKTPUUECKUN TOK 5 5 X
3.3 | MarHuTHOE 10JI€ U TOK 5 5 X
34 DJIEKTPOMAarHuTHAsI MHIYKIIHS 5 5 X
35 DNEeKTPOMarHUTHEIE KOJICOaHUS U 5 5 X
BOJIHBI
Pa3nen 4. Ontuka
4.1 | I'eomeTpuueckas ONTUKA 9 9 X
4.2 | BonHoBas onTHka 7 2 5 X
4.3 | KBaHTOBas onrTuka 5 5 X
Paznen 5. AtomHas dusnka
5.1 | ATtoMHas u saepHas pu3uKa 11 2 9 X
KonTposb 4 X X X X 4
OO6mast TpyA0eMKOCTh 108 8 8 88 4




4. CTpyKTypa M coep:KaHue JMCUUIJIMHbI, BKJIOYAK0IIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTrueckast MOATOTOBKA MPHU peaTu3alMK YUeOHBIX MPEIMETOB, KYPCOB, JUCIUIUIHH (MOTY-
JIeif) opraHu3yercs MyTeM MPOBEACHUS MPAKTUYECKUX 3aHATUH, TPAKTUKYMOB, JJa0OPaTOPHBIX paboT U
WHBIX aHAJIOTHYHBIX BUJIOB YYEOHOW NEATEIHLHOCTH, MIPEAYCMAaTPUBAIOIINX yYacTHE OOYyJarONIUXCs B
BBITTOJIHEHUH OTACIBHBIX 3JIEMEHTOB Pa0OT, CBA3aHHBIX C Oymymield npodecCHOHAIBHOW IeATeNbHO-
CTBIO.

HpaKTI/I‘IeCKaSI IIOATOTOBKAa MOXKECT BKJIFOYATH B C€6$I OTACJIBbHBIC 3aHATHUSA JICKIIMOHHOI'O THUIIA,
KOTOpPBIC TIPEIyCMaTPUBAIOT TMepeaady yueOHoH nHpopMauu 00yJaromuMcst, HeOOXOAUMOM IS TI0-
CJICAYIOIIETO BBIOJIHEHHS paboT, CBA3aHHBIX ¢ OyayIel Mpo(ecCHOHANBHOMN NesTETbHOCTBIO.

PexomenayeMbrii 00beM MPaKTUUECKOW MOATOTOBKU (B MPOIIEHTaX OT KOJWYECTBA YacOB KOH-
TaKTHOH pa0OThI) I MUCIHILINH, PEATH3YIOIINX:

- yauBepcanbhbie komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommereHuu (OIIK) ot 15 mo 50 %;
- npo¢eccuonansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1. ConepxaHue Q1M CUUILIAHBI

Pasnea 1. Mexanunka

Kunemaruka. Kunematuka nBH>KeHUs MaTEpUaIbHOM TOUKHM B IpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Pagmyc-Bexkrop. Pasnmoxenue panmyca-BeKTopa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaektopusa. Bekrop nepememienus. Cpeansis ckopocTb. MraHoBeHHasi CkopocTh. [Ipoekiuun
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3nokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopynpe BEKTOpa CKOPOCTH U €T0 CBA3b ¢ MpoeKUusAMHU. [1yTh Kak onpeneneHHblil HHTErpal OT MOAYJIS
BEKTOpa CKOPOCTH.

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

Bekrop yckopeHus u ero Moayib. Pa3jioxeHnue BEKTopa yCKOPEHUS 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEILHOE U KacaTeabHoe yckopeHHs. LleHTp u paanyc kpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI U1 HEHTPOCTPEMUTENBHOIO U KacaTEIbHOTO YCKOPEHUH.

Kunematuka IBM>KEHUS MAaTepUAIBHON TOYKHU MO OKPYKHOCTU. YT0J noBopota. CpeaHsis yrio-
Basi CKOPOCTb. MTHOBEHHAasl yIJIOBas CKOpPOCTb. YIJIOBOE YCKOpeHHE. PaBHOMEpHOE NIBHKEHHE I10
OKpPY’KHOCTH. 3aBUCHUMOCTbH YTJIa OT BPEMEHHU MPU PaBHOMEPHOM JBHkeHUH. [lepuon obpamienus Tou-
KM 110 OKPY’KHOCTH U €T0 CBSI3b C YIJIOBOM CKOPOCTBIO. PABHOYCKOPEHHOE IBUIKEHHUE 110 OKPYKHOCTH.
3aBUCHUMOCTbD yTJIa U YTJIOBOM CKOPOCTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnHamuka matepuaibHoOil ToOYKH. 3akoHbl HbroTona. Bropoil 3akoH Herorona. Hauanbhbie
ycioBus. Mnynbsc. MoMeHT uMmnyiibca. 3aKOH U3MEHEHUST MOMEHTAa UMITYJIbCA C TEUEHUEM BPEMEHH.
MomeHT cuibl. [leuo cumbl. 3aK0OH COXpaHEHU MOMEHTA UMITYJIbCa MaTEPUATIbHON TOYKH.

Pabora mocrosiHHON cuibl. Pabota kak kpuBosiMHEHHBIN uHTerpan. Kunermueckass sHeprus.
CBs13b mpupaIieHus KWHETHYECKOW SHEPTHH ¢ pab0TOMN CUiIbl. MOIITHOCTS.

[Tonnas MexaHuyeckasi SHEPrusi. 3aKOH U3MEHEHUS! MTOJTHOW MEXaHHUYECKOW YHEPTUU C TEUCHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MOJTHOW MEXaHUYECKOW SHEPTUH.

JAuHaMuKa TBepaoro rena. BpamieHue TBepAOro Teiaa BOKPYT HEIOABUKHOM ocu. MOMEHT UM-
IyJibca TBEpAOTro Tena. MoMeHT uHepuuu. OCHOBHOE ypaBHEHUE BPaLIaTEIbHOTO ABUKEHUSA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Cratuka. Y cioBus paBHOBECHS TBEPAOIO TeElA.



Kousebanus. Ilepuognueckue xonebanus. Yacrora. [lepuon. ['apmonnueckue xonedanus. Am-
mutyaa u ¢asa. JuddepennnansHoe ypaBHEHHE TapMOHUYECKHX Kojebanuii. OnpeeneHne aMIuin-
TyJIbl U Ha4aJIbHOW (ha3bl KoeOaHWi U3 HAYAJIBHBIX YCIOBH.

[Ipyxxunnpiii MasTHUK. Cuna ynpyroct. 3akoH ['yka. DHeprust neopMupoBaHHOW TPY>KUHBEI.
VYpaBHeHHE IBUKEHHUS MIPY)KUHHOTO MasiTHUKA. YacToTa KonebaHui Mpy>KMHHOTO MasiTHUKA. DHEPrus
MPYKUHHOTO MAasTHUKA. 3aKOH COXpaHEHHsl >Hepruv. PU3WUEeCKUid U MATEMATHYECKUN MasiTHUKH.
YpaBHEHHE IBUKEHUS.

O6opoTHbIil MasTHUK. [IpuBenenHas mmHa dusndeckoro MastHuka. LlenTp xauanus. M3mepe-
HUE YCKOPEHHsI CBOOOIHOTO Ma/ICHUSI.

CneuuanbHasi TeOpUA OTHOCUTENbHOCTH. [IpuHIun otHocutensHOCTH. [IpMHIMO MOCTOSH-
cTBa ckopoctu cseta. IIpocTpancTBo-BpeMs MuHkoBckoro. MupoBasi 1uHUs yacTuibl. CBETOBON KO-
nyc. [IpeoOpazoBanus Jlopenna. BeiBog nmpeodpazoanuii Jlopenna. MaTepan. CoOCTBEHHOE BpeMs.
OTHOCHTENBHOCTh BpEMEHU. Bpems ku3HM pacnajarouieiicss snemeHTapHod vactuubl. [lapanoke
osm3HenoB. [IpeoGpa3zoBaHust CKOPOCTEH.

Paznen 2. Moaekyasipaasi Gu3uka u TepMOIUHAMUKA

Kunernyeckasi Teoprsi pABHOBECHOT0 H1eaJbHOr0 raza. Konuenrpamust Mosiekys. OyHKIus
pacrpeieieHls] MOJIEKYJI B TPOCTPAHCTBE U MO cKopocTaMm. Cpennue ckopoctu. [laBnenue rasa. [Ipu-
ONMMKEHHOE BBIPAXKEHHUE JIJIsi CPETHETO YHCIA YIapOB MOJIEKYJ O CTeHKY. CBsI3b IaBICHUS CO CPEIHUM
3HAQ4YEHHEM KBaJIpaTa CKOPOCTH MOJIEKYJIbl. OCHOBHOE YpaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenue Makcsemia — bonbiiMaHa.

TepmoauHaMuKa uaeajbHOro raza. Momaps BemiectBa. Yucino ABoraapo. MomsipHas macca.
VYpaBHEeHHE COCTOSTHUSA UI€abHOTO ra3a. 3akoH [lanbrona. CpeaHsisi sHEpTUsl MOJIEKYJIbl. BHyTpeHHs s
SHEprus uaecalbHOTO raza. Mzoxopudeckuii mporecc. TermmoeMKOCTh UICAIbHOTO ra3a MpH MOCTOSH-
HOM oObeme. Umcno creneneld cBoOoabl Mojekyibl. PaBHopacnpenenenue sHepruu [1O crenensm
cB0o00abI. M300apuueckuii mporecc. TemioeMKoCcTh UACATBbHOTO Ta3a MPH MOCTOSIHHOM JaBJICHUHU.
N3otepmuueckuil npouecc. AnuadaTHUecKuil mpoiecc. DHTPOIUS UACATBHOTO Traza. DHTPONHS He-
aIBHOIO ra3a U BTOPOE HA4aJI0 TEPMOAMHAMUKH.

SIBienus mepeHoca B ra3ax. HepaBHOBeCHbIE COCTOSIHMS Ta3a. JIOKalbHOE TEpMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis ATMHA CBOOOAHOro mpobdera MoyeKyibl. [ITOTHOCTH MOTOKA MOJIEKYI.
Juddyzus razos. 3akon Puka. Koapduuuent nuddysuu. BeiBog 3akona @uka. YpasHenue nudpdy-
3uM. BszkocTh ra3oB. 3akoH Heiotona. Koaddumuent Bsa3koctu. BeiBoa 3akona HeroToHa 1151 CHITHI
BSI3KOTO TpeHus. TermmonpoBogHOCTh ra30B. 3akoH Dypee. KordduimeHT TenmonpoBoHOCTH.

PeanbHble razpl. MexxMoJIeKyIsIpHOE B3auMozciicTBue. YpaBHenue Ban-mep-Baambca. O6oc-
HOBaHHE ypaBHeHUs BaH-nep-Baansca. BHyTpeHHss HEpIUs peaabHOro rasa.

Pa3nes 3. DiieKTpU4ecTBO 1 MATHETU3M

IHocTosiHHOE 3JIeKTPHYECKOe 110JIe B BAKYyMe. DJIIEMEHTApHbBIE YACTUIIbI, UMEIOIINE 3JIEKTPU-
YeCKUI 3apsil. DJIEMEHTapHbIM 3JIEKTPUUECKUM 3apsi. 3aKOH COXpaHEHMs 3apsia HM30JUpPOBaHHOU
MAaKpOCKOIMYECKON CHUCTEMBI. B3anMoieiicTBrUE IBYX TOUEUHBIX 3apsanoB. Cuiia Bzaumopernctaus. [1o-
TEHLMAIbHAsI DHEPIUs B3aUMOJCICTBUE JIBYX TOYEUHBIX 3apsaoB. JlefcTBHE CHUCTEMBI 3apsyKEHHBIX
YacTHI[ Ha MPOOHBIN 3apsia. 3akoH KynoHa ¥ MpUHIMI Cyneprno3uiui. HanpsskeHHOCTh AJIeKTpHYe-
ckoro nois. 3akoH KynoHa u nmpuHIUIN CyNepno3uIMy Uil HanpsbkeHHOCTH. TloTeHnman anektpuye-
ckoro nojs. 3akoH KyiioHa n npuHIMn cyneprno3unuu g noreHnuana. COOTHOIIEHHUE, CBA3BIBAIO-
111e€ HaIlPsLDKEHHOCTD MOl U TOTeHHal. ['paqueHT noTeHuuana.

Pabora npu mepeMmenieHNN 3apsga B MOCTOSHHOM 3JieKTpuueckoM mose. Lupkynsiuust BekTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYECKOro mojs. CHUIIOBbIE JMHUM M 3KBUIIOTEHLHMAJIbHBIE IO-
BepxXHOCTH. [IOTOK BEKTOpa HAMPSKEHHOCTU 3JeKTpudecKkoro noss. [Iorok BekTopa Hanps>KEHHOCTH
MoJIst TOue4HOro 3apsiia. Teopema ["aycca. [Ipumenenus Teopemsl ['aycca. DnekTpudeckoe moie Oec-
KOHEYHON PaBHOMEPHO 3apsKEHHOM IUIOCKOCTU. DIEKTPUUECKHE MO 3apsHKEHHBIX cepsl, mapa u
munHApa. OCHOBHBIE ypaBHEHMS MJIEKTPOCTATUKY B MHTETPAIbHOM (hopme.



DIEKTPUUYECKHUI JUMOIb U CO3[JaBAEMOE UM BJIEKTPUUYECKOE MoJIe. DIEKTPUUECKOE IMOJe TOYeU-
HOTO AUMoJis. BeiBox popmy:n A HapsKEHHOCTH TOJIS U MOTeHIMAaNa. DJIEeKTPUUECKU MOMEHT JH-
OJIsl.

DJIeKTPUYECKOe 10Jie B JUIIeKTPUKAX. [[onspHbIe 1 HEMOISAPHBIE MOJIEKYJIbI. DJIEKTPUUECKHUI
MOMEHT MOJIEKYJIbI. JIUIOIb BO BHEITHEM 3JIEKTPUUECKOM II0JIE.

[Tomstpuzanusa auanexktpuka. CBoOoaHBIE M cBs3aHHBIE 3apsiabl. [lomspuzoBanHocTs. [ToBepx-
HOCTHAsI IJIOTHOCTh CBSI3aHHBIX 3apsi/IOB U €€ CBA3b C BEKTOPOM MOJISIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOAHHOM 3JIEKTPHU4YECKOM moJjie. Hocurenu 371eKTpUYECKOro Toka. JJeK-
TpocTaTuueckass MHAyKuus. MHayuupoBaHHble 3apsiasl. PacnpeneneHue 3apsiioB B M30JMPOBAHHOM
npoBoHUKE. [IoBepXHOCTHAs MIIOTHOCTH 3apsaa. [IocTosiHHOE AleKTpUYecKoe Mojae B M30JIMPOBAH-
HOM MPOBOAHUKE. ['paHUYHbBIC YCIOBUS HA MOBEPXHOCTU IMPOBOJHUKA. DIEKTPUUYECKAS] EMKOCTDb 3apsi-
KEHHOTO IPOBOJHMKA. EMKOCTH NpPOBOISALIErO HIapa, OKPYKEHHOTO OJHOPOIHBIM JIUAJIEKTPUKOM.
DHeprus 3aps>KEHHOT0 MPOBOIHUKA.

Konnencaropsl. Hanpsokenne. EMkocTs koHnmeHcaropa. [Tnockuii konaeHcatop. BeiBoa hopmy-
JIbI 1711 EMKOCTH TJIOCKOT'O KOHJIEHCATOpa, 3al0JIHEHHOTO OJJHOPOIAHBIM JUAJIEKTPUKOM. DHEpPrus 3a-
PSUKEHHOTO KOHJAEHcaTopa. BeiBoj ¢GopMyinbl [Uisi SHEPruu 3apsHDKEHHOTO KOHJEHcaTopa. DHeprus
AIEKTPUYECKOTO MOJIS B INIOCKOM KoHJieHcaTope. [InotHocTs sHeprun. CoeIMHEHHs] KOHAEHCATOPOB.

daekTpudecKuil TOK. TOK MpOBOIMMOCTH M KOHBEKTUBHBIN TOK. BekTop miiotHocTH TOKa. Cu-
7a Toka. BeiBog (popMysibl, CBSI3BIBAIONICH IUIOTHOCTH TOKA M CPEIHIOI0 CKOPOCTH HOCHUTEJIECH TOKa.
3akoH coxpaHeHHUs 3apsiaa. BeIBo ypaBHEHUST HEMPEPHIBHOCTH. 3akoH OMa JyIs ydacTka 1enu B qud-
(bepeHanbHON U MHTErpalibHON (opmax. BeiBo 3akona Oma it yyactka nenu. CoeinHeHHUs Tpo-
BOAHUKOB. [I1OTHOCTh KOHBEKTMBHOTO TOKa B 3apsHKEHHOM IIMUIMHIpPE, BpalIaroleMcsl BOKPYT cOO-
CTBEHHOM OCH.

Croponnue cwibl. PaboTa CTOPOHHHMX CHJI TMPU MEPEHOCE HOCUTENS TOKA. DJIEKTPOABHKYIIAS
cuia. HanpsiokeHue Ha HEOJAHOPOJIHOM Y4yacTKe 1enu. 3akoH OMa J1jisi HEOJTHOPOJIHOTO YYacTKa IEMHu.
3akon Oma mis nmoaHoi nenu. [IpaBuna Kupxroda n npumep ux npumenenus. 3akon Jxoyns — JIeH-
na B auddepeHunanbHol U MHTErpanbHol (opmax. MOUTHOCTh TOKA W yAeTIbHas MOLTHOCTh TOKA.
BriBoa 3akon Jlxkoyns — Jlenna.

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

ITocTositHHOe MarHUTHOe moJie B BakyyMe. 3akoH buo-Casapa-Jlannaca u npuHUMI CynepIo-
3UIMU. MarHuTHOE 1oJIe KPyroBOro Toka. MaruuTHas MHAYKIUS B LEHTPE BUTKA. Pacuer mHayKImun
MarHUTHOTO MOJIsI KPYTOBOTO TOKA HAa OCH BUTKA. PacueT MHIyKIIMM MarHUTHOTO MOJIsi HA OCH COJICHO-
MJ1a KOHEYHOU JIMHBl. MarHuTHOE MoJie IPsIMOro OTPE3Ka C TOKOM.

[ToTok ¥ HUPKYISALUA BEKTOpPA MATHUTHOM MHAYKIMU. OCHOBHBIE YPAaBHEHUSI TEOPUU MOCTOSH-
HOTO MarHUTHOTO MOJI B UHTErpasibHOM (hopme. MarHuTHoe nojie OECKOHEYHO AJIUHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMOro Toka. B3aumoerctBue TOkOB. MarHUTHOE MOJIE 3apsKEHHOTO LMIIMHPA,
BpalIaronerocss BOKpyr coocTBeHHO# ocu. OnpeneneHue equHuIbl Critbl Toka B cucteme CU. Brrunc-
JICHUS DJIEKTPUUYECKON U MarHUTHOMN MOCTOSIHHBIX. VX CBSI3b €O CKOPOCTHIO cBeTa. BriBon nuddepen-
LHAJBHBIX YPABHEHUN TEOPHUH IMOCTOSTHHOTO MarHUTHOT'O MOJISI.

JeiicTBMe MArHUTHOIO MOJIA HA 3apsiAbl M TOKU. MarHutHoe noje. MarouTHas UHAYKLHS.
CunoBeie nTuHUM MarHUTHOTO oJist. Cuna Jlopenua. JIBuxkeHue 3apsiKE€HHONW 4acTULBI B OJTHOPOJHOM
Y TIOCTOSIHHOM MarHUTHOM ToJie. BbIBOJ ypaBHEHUN ABMKEHUS U UX pelieHue. JBHKeHne BJI0JIb CU-
JIOBOM JIMHMM. [[BH>KEHHE MO OKPY>KHOCTH. 3aBUCHMOCTbh PaJlyca OKPYKHOCTH OT CKOPOCTH JABUXKE-
HHUS YacCTULbL. J[BHKEHHE O BUHTOBOM JuHuM. I1lar u paauyc BUHTOBOM JUHHU. J|BUKEHUE 3apsiKEH-
HOM YaCTHIIBI B JICKTPUIECKOM M MarHUTHOM moyisix. D¢ ekt Xomna. OnpeneneHrue OTHOIICHUS 3a-
psizia 3JIEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa.

JlelicTBME MarHUTHOTO TOJISl HAa MPOBOAHUK ¢ TokOM. Cuna Amnepa. KoHTyp ¢ TOKOM B MarHur-
HOM I10J1€. MarHuTHbI MOMEHT.

JJIeKTPOMATHUTHASA MHAYKUUA. MaroHuTHbIA NOTOK Yepe3 MOBEPXHOCTh, HATAHYTYK) HAa KOH-
Typ. 3akoH Papanes u npasuio JleHna. DiekTpoaBHXKyILas cuiia HHAYKuK. 3akoH dapanesd u coort-
BETCTBYIOIIlEE €My ypaBHEHHME MakcBemia. DJIeKTPOABHKYLIasl CUjla B MPOBOJHUKE, IBHXKYILIEMCS B
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MarHuTHOM nose. CaMOMHAYKIUSA. DJIEKTPOABIKYILAs CHIIa CAMOMHAYKINHU. HAYKTUBHOCTh KOHTY-
pa. Llens, cocrosimas U3 NpOBOJIOYHOM KAaTyIIKH ¥ MPOBOJHUKA. 3aBUCHUMOCTb CHJIBI TOKA B LIEMH OT
BPEMEHM. DHEPIUsl MarHUTHOIO IO B KaTylke. BuxpeBoe anekTpuueckoe nose B cojaeHouue. 1n-
NYKTUBHOCTH COJICHOWJIA. DHEPIrUsi MarHUTHOT'O MOJIS B 3alIOJIHEHHOM BeIeCTBOM cosieHouge. 11not-
HOCTb 3HEPTUH MAarHUTHOTO 1oJist. Toku Pyko.

DJIeKTPOMArHuTHhIe KojebdaHus. ['apMonnyeckue konebanus. KonebarenbHBIN KOHTYp, CO-
CTOSIIIMK U3 KOHJEHCATOpa M KAaTyIIKU WHAYKTUBHOCTH. BBIBOJ ypaBHEHUs KOJeOaHUI HaNpsHKEHUS
Ha 00KJIaJIKax KOHAEHcAaTopa. 3aBUCUMOCTH OT BPEMEHHU CUJIbl TOKA B KOHTYpE, HAMPSIKEHUS U 3apsiaa
Ha oOKJankax KoHjaeHcaropa. Yactota konebanuit. @opmyna Tomcona. DHeprusi KonebaTeabHOTrO
KOHTYpa. 3aKOH COXpPaHEHHUsI SHEPTHH.

DJIeKTPOMArHUTHOE MoJie. YpaBHeHHs MakcBeiia B MHTErpaJbHOW U nuddepeHuantbsHon
¢dbopmax. [TnoTHOCTE TOKA cMenieHus. Bekrop YmoBa — [loiitrHra.

Pasznea 4. OnTuka

BosHoBast onTuka

Nurepdepenuns. CinoxxeHue BOJIH U KoJIeOAaHUN. AMIUTUTYa CYMMBI IByX TAPMOHHYECKUX KO-
nebanuii. MarencuBHocTh. KorepentHocTh. MHTEpheEpeHIys cBeTa OT ABYX TOUYEYHBIX MCTOYHHUKOB.
HNuTtepdepenninonnas kapTtuHa. Pacmpenenenne MHTCHCUBHOCTH CBeTa Ha 3KpaHe. MHTepdepeHius
JBYX TUIOCKUX BOJH. VIHTepdepeHIns cBeTa B TOHKHX TuleHKax. MHTepdhepoMeTpsl.

Jundpakaus. [Tpuanun [oiirenca — @penens u npuHIUN cyneprno3uiuu. ['padudeckuii MmeTon
CJIO’KEHHS] TapMOHUYECKHUX KojeOaHuid. Juppakuus cBera Ha KPYyrJioM OTBEpCTUH. 30HBI DpeHens.
Hudpakuus ceera Ha nucke. Judpakmus Opaynrodepa. Judpakmnus ceeta Ha menu. udpaknron-
Has pemeTka. JudpakinoHHas penieTka Kak CrieKTpaabHbIA TPHOOD.

Honsipu3anus cBera. DJUIMNTUYECKAs W JIMHEHHAs MOJISAPU3ALUs dJEKTPOMArHUTHOW BOJIHBI.
BonHa, nonspusoBaHHas 1o Kpyry. ECTECTBEHHBIN, MOJSPU30BAaHHBIM U YACTUYHO MOJSPU30BAHHBIN
ceeT. Crenenb nossipuszanuu. [lonspusanusa cBeta npu OTpakKE€HUH U MPEIOMIIEHUHU. YToJ bprocrepa.
[Tonspusanus cBera MpH JABOHHOM JydenpenomieHHH. 3akoH Mamtoca. MHTepdepeHuns momspuso-
BAHHBIX JIy4eil.

KBanToBas ontuka

TemnoBoe u3iaydeHue. B3aumoneicTBUEe H3Iy4E€HHS C BEHIECTBOM M €r0 XapaKTEPUCTHUKH.
DHepreTuyeckas CBeTUMOCTb. McmyckaTenbHas criocobHocTs. TlornomarensHast cnocobHocTs. OcBe-
HIEHHOCTh MOBEPXHOCTU M30TPOINHBIM H3iIydeHueM. II10oTHOCTE sHeprun u3nydeHus. 3aKOHbl paBHO-
BECHOT'O TeryIoBoro uanyueHus. 3akoH Kupxroga. @opmyna [Tnanka. 3akon Credana — bonpiimana.
3akoH cMenieHnsa Buna.

®otonbl. Poronsl. Mmnynbce u sHeprust porona. @otordpdexrt. BonpramnepHas xapakTepucTH-
Ka BaKkyyMHOro (orosneMmeHnTta. 3akoHbl ¢oTodddekrra. TopMo3HOE pEeHTreHOBCKOE HM3IydeHue. -
¢dext Komnrona. J/laBnenue ceera. OnbiThl JIeOenepa. J[apnenue myyka cBeTa.

Pa3nes 5. AtomHas ¢pusuka

boposckas Teopusi atoma. Criektp u3inydeHus aroma Bojgopoaa. @opmyna banbmepa. [1nane-
TapHas Mozeib atoma. OnbiTel @panka u I'epua. Teopus BogopogononodHoro noHa. Iloctynarer bo-
pa. CkopocTh U paaryc opOUTHI d5iekTpoHa. CIIEKTp SHEPTHi AIEKTpOoHA. Y poBHHU 3Hepruu. Hcmycka-
HUE U MOIJIOIEHUE CBETA AaTOMOM.

OcHOBBI KBaHTOBOIl MexaHukHM. KopnyckysipHO-BOJIHOBOM ayanu3M. Bosnbl ne bpoins.
®opmyiel e bpoins. udpakuus 31eKTpOHOB U HEUTPOHOB B KpucTaiuiax. BoiaHoBas ¢pyHKIMS U ee
cMmbici. YpaBHenue [lIpenunrepa. Bonna ge bpoitns kak pemenne ypaBHenue lllpenunrepa nis cBo-
6oaH0I yacTuubl. HeonpeaeneHHOCTH KOOPAMHATEI U UMITyJIbca. COOTHOIIEHUE HEONPEIeICHHOCTEH.
VYpasuenue llIpeaunrepa st craimoOHapHbIX COCTOSIHUNA. CIIEKTp SHEPTUid.

CtpoeHne aTomMa. ATOM BOJIOpOJia B KBAHTOBOM MexaHuKe. CHEKTp SHEPruil 31eKTpoHa. JHep-
rerTuyeckre ypoBHU. [loTeHIansl Bo30yKAeHUsl 1 MOHU3aluu aroma. [IpocTpaHcTBEeHHOE KBaHTOBA-
Hue. KBanTtoBble uncna. CpaBHenue ¢ teopuei bopa. I'mpomarautHoe otHomeHne. CIMH 3J1€KTPOHA.
MHOr0371eKTpOHHbIE aTOMBbl. JJEKTpOHHbIe KoHburypauuu. I[lepuoguueckas cuctema 3JI€MEHTOB
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MenneneeBa. DnekrponHble 000m0uku U cinou. [Ipunnun [aynu. Oneir tepua u I'epnaxa. D¢ ekt

3eeMaHa.

®Du3uka aToMHOro sigpa. CoctaB v XapakTEPUCTUKU aTOMHBIX sifep. CaMOnpon3BOIBHBIN pac-
MaJl YaCTUIbI. Y CJIOBHE CAMONPOU3BOJIBHOIO pacmaaa. DHEPrus CBsA3U. Y IejibHas 3Heprus cBsizu. Ka-
nesbHas MOJEeNb Aapa. BeIBoa (opMyIibl, OMUCHIBAIONIEH 3aBUCUMOCTD YIEIbHON 3HEPTUH CBSI3U OT
MAacCOBOTO yucia. PalnoakTUBHOCTh. 3aKOH paJMOaKTUBHOIO pacnaja. JnepHble peakiuu.

4.2. ConepxaHue JeKI Ui

Ounas ¢popma oOyueHust

JICK-
AU

Kpatkoe conepxanue nekuuu

Kommuectso

HJaCcOB
[TpakTuye-
CKasl IOJIro-

Beenenue. KunemaTtuka MaTtepuajabHOM TOYKHM M BPAallaTeJIbHOIO JBHKe-
HHUS.

[Ipenmer u 3amgaun kypca ¢pusnku. Ousnka Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHui. CBs3b (UBHKHU C CETBCKOXO3IUCTBEHHBIM MPOU3BOACTBOM. Ponb  ¢u-
3UKHU B OXpaHe OKpyxaromiel cpenbl. CTpykTypa Kypca GU3HKH.
MexaHnnyeckoe IBUKEHHE W €ro OTHOCHUTEIbHOCTh. llepemenieHue u myTb.
CxopocTh, yckopeHue. PaBHoMEpHOE MPSIMOJIMHENHOE ABUKEHUE. PaBHOYCKO-
PCHHOC HpHMOHHHeﬁHoe JABHXXCHHUC. YrioBoe NepeMCIICHUC, YIJIOBasd CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE MpsSMOJIMHEHHOE ABUKEHUE. PaB-
HOYCKOPEHHOE BpallaTesIbHOE JBUKEHUE

[\S)

JAuHaMHKa MaTepHaJIbHON TOYKHU U BPAIIATEJHHOI0 IBH/KCHHUSI.

3akonbl HetoToHa. B3aumoaeiicTBue Ten uepes nosie. Buabl cuin B MEXaHHKE.
OuncTka ceMsiH 1o K03 puumeHTy TpeHus.

[TonsiTie MOMEHTa cUiIbl. MOMEHT MHEPLIMU M MOMEHT MUMITYJIbCa TBEPAOIO
tena. Il 3axon HeroToHa 1715 BpamaTensHoro ABmkeHusa. Kunernueckas sHep-
rusi. Teopema Il teitnepa. @opmMyisl paboThI, MOITHOCTH. CBSI3b PabOTHI C KH-
HeTndeckol 1 1Heprumneil. CpaBHeHHE OCTYyNaTEIBLHOTO U BPAIlaTEIbHOIO
JBUKCHMS 110 KHHEMATHKE, TUHAMHUKE, 3aKOHAM COXPAHCHHS.

Mexanuyeckune KoJie0aHus M BOJIHBI. ['apMOHMYECcKHe KOJIeOaHHs U UX Ta-
pameTpbl. CMelieHne, CKOpOCTh, YCKOPEHUE NMPU TapMOHUYECKOM KoJeba-
TEJIbHOM JBIM>KeHUU. [loHas sHeprus rapMOHMYECKUX KoseOaHuid. MasTHUKU
(MpyXUHHBIN, (U3NYECKUN, MaTEMaTHYCCKUN). YTpPyrue TapMOHUYECKUE
BOJIHBI (YpaBHEHHE BOJIHBI, (ha30Basi CKOPOCTh, UTMHA BOJIHBI, BOJIHOBOE YHC-
J10).

OcHoBbl TepmoanHamMuku. [lepBoe Hawano tepmogunHamuku. [Ipumenenue
[TepBoro 3akoHa TEPMOJMHAMHUKH K pazIWYHBIMH3OMpoIieccaM. AauadaTHBINA
npouecc. Hukn Kapno. KI1JI TennoBoil MalinHsblL.

DIEeKTPOCTATHKA. 3aKOH B3aUMOJICUCTBUS 3apsA/I0B. DJIEKTPUUECKOE MOJIE U
€ro XapakTepucTuku. Pabora mo mepeMenieHuo 3apsia B 3EKTPUIECKOM T10-
Je.
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MarnuTHoe moJie 1 TOK. MarHuTHoe 1MoJie, €ro CBOMCTBA M XapaKTEPUCTUKH.
3akon Awmrmepa. Cuna JlopeHmna. BrnusiHue MarHuTHOTO TMOJsI Ha OWOJOTHYE-
CKH€ OOBEKTHI.

I'eomeTpuueckass m BoiHOBasi ontuka. OTpaxeHue, MPeJIOMIICHHUE, MOTIIO-
meHue ceera. Jlucmepcust ceera. MaTepdepennus crera. Judpaxius cperta.
ITonspuzanus ceera.

ATtomHas u siaepHasi pusuka. Ctpoenue aroma. OmbiT Pezepdopma. Kanro-
Bble TIocTyJNaThl bopa. Moaens atoma Bogopoa no bopy. CTpoeHre aToMHOTO
sanpa. PagnoakTUBHOCTh. 3aKOH paguMOaKTUBHOrO pacmnaga. EcTecTBeHHas u
I/ICKyCCTBeHHa}I pa,Z[I/IoaKTI/IBHOCTB. HI[eprle peaKI_II/II/I.

Hrtoro

16

10%

3aouHas hopma oOydeHHS

Ne
JIEKIIUU

Kpartkoe conepxanue nekuuu

JacoB

IIpaxkTnueckas
MOATrOTOBKA

BBenenue. KuHemaTtuka MaTepHaJibHON TOYKH M BPAIIATEILHOIO JBH-
JKeHHU .

[IpenmMer u 3agaun Kypca Gusnku. OusnKa Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHui. CBsA3b (PU3MKH C CETBCKOXO03SIMCTBEHHBIM IPOU3BOJICTBOM. Ponb  ¢u-
3UKH B OXpaHe OKpY kKaroiei cpeapl. CTpyKTypa Kypca (pU3HKH.
MexaHnudeckoe IBUKEHHE U €r0 OTHOCHTENBbHOCTh. llepeMelieHue M MyTh.
CxopocTh, yckopeHue. PaBHOMEpHOE NpAMOJUHEHHOE MBUXKEHHUE. PaBHO-
YCKOPEHHOE MPSIMOJIMHEIHOE IBMXKEHUE. YTJOBOE IEpEeMEIleHHE, YrioBas
CKOPOCTh, YIJIOBOE YCKOpeHHe. PaBHOMEpHOE NpPSIMOJMHENWHOE IBUKECHHE.
PaBHOYCKOpEHHOE BpallaTeabHOE ABUKECHUE

ro| Komuuectso

OcHoBbl TepMoanHamuku. [lepBoe Havano tepmonuHamuku. [Ipumenenue
[TepBoro 3akoHa TEPMOJMHAMUKH K Pa3IMYHBIMHU3OIIpoIieccaM. AnnabaTHBIN
npouecc. Hukn Kapno. KI1/] TeryoBoi MalmHsbI.

DJIeKTPOCTATHKA. 3aKOH B3aMMOJICUCTBHS 3apsAI0B. DIIEKTPUUECKOE TOJIe U
€ro xapakTepucTHku. PaboTa mo nepemenieHuto 3apsiia B IEKTPUUECKOM TI0-
ze.

AToMHas u sifepHasi ¢pusuka. Ctpoenue atoma. Onbit Peseppopna. Kpan-
TOBbIE mocTynarsl bopa. Moaens atoma Bogopozaa no bopy. Ctpoenue arom-
HOro siapa. PagmoakTMBHOCTh. 3aKOH paguOaKTUBHOrO pacnaga. EctecTBen-
Has U UCKYCCTBEHHAsl PaIMOAKTUBHOCTb. SIIEpHbIC PeaKIIUU.

Hroro

10%

4.3. Copepxanue JJa00PATOPHBIX 3aHATHI
Ounas dhopma oOydeHust
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" | JesieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi hopMbl
2. | 3y4yeHue rapMOHHUYECKUX KOJICOAHUH C MOMOIIBIO MPY>KUHHOTO MasiTHUKA 2 +
3. | M3ydeHue 3aK0Ha COXpAHEHUS U MPEBPAIICHUs SHEPTUH 2 +
4. | Onpenenenne MOMEHTa HHEPIIMHM METOJOM KPYTHIIbHBIX KOeOaHUH 2 +
5 Onpenenenrie 3KBUBAJIEHTHOT'O CONPOTHUBIIEHHUS MPH MOCIIEA0BATEIBHOM U Mapai- 5 4
" | JEeIEHOM COEIMHEHUAX
6. | Ompenenenue Moy FOura merogom nedopmanmu uzruoda 2 +
7. | Onpenenenue hokyca U ONTHIECKON CHIIBI COOMpPAIONIEH U PACCEHBAIONICH JTUH3BI 2 +
3 Wzyuenue sneHust 1uppakiuy 1 U3MEPEHUE IJTMHBI CBETOBOM BOJHBI C TOMO- ’ 4
| mpro audPaKIMOHHON pemETKH
Hroro | 16 | 20%
3aounast popma oOyueHUs
=
2 g g
= O m
Ne . 88| g8
HaumenoBanue 1a00paTopHBIX 3aHITHIMA 22| Eo
n/m E 5|l 25
g | E¢
=
1 BBoansbiii uncrpykrax no Th. Onpenenenue norpemHocTed n3mepennit. Omnpe- ’ +
' | leneHue MIOTHOCTH TeJ MPABUILHON IreoOMeTpUdYecKoi opMbl
2. | 3ydeHne rapMOHHYECKUX KOJIEOAHWH C TOMOIIBIO MPYKUHHOTO MasiTHUKA 2 +
3. | M3yueHue 3aK0HA COXPAHEHHUs U IPEBPAIIECHUS SHEPTUU 2 +
4 Wzydenue siBneHus: AMppakiinyi U1 U3MEPEHHE JUIMHBI CBETOBOM BOJIHBI C TIOMO- 5 4
" | mpo AUQPaKIMOHHONW PeIIETKH
Hroro | 8 | 20%
4.4. CopepxxaHue NPaKTHYECKUX 3aHATHH
Ounas dhopma oOydeHHst
) 3
: .| B2
Ne . 83|l 2¢
HanmeHoBaHMe NIPaKTUYECKUX 3aHATUN Z32| 5o
n/n E 5| £ &
g | BE
=
1. | Kunemaruka npsiMoJMHENHOr0 JBUKEHHSI MATEPUAJIbHOM TOUKH 2 +
2. | JIlmnamMuka ABMOKEHHS TeJl 0 HAKJIOHHOM TJIOCKOCTH 2 +
3 JlnHaMuKa NBUKEHUS CBA3aHHBIX TEJI HUTBIO, IEPEKUHYTOM Ye€pe3 HEBECOMBIN > +
" | 6110K.
4. | Kunemaruka 1 TMHAMUKA TAPMOHHUYECKUX KOJIeOaHUN 2 +
5. | IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 IPUMEHEHHUE K PA3IMYHBIMU30IIPOLIECCaM 2 +
6. | DnekTpocraTuka 2 +
7. | OnTuka 2 +
8. | SAnepHas pusuka 2 +
Hroro | 16 | 20%
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3aounast popma oOyueHUs

[IpakTuueckue 3aHATHS HE IPETyCMOTPEHbI YUEOHBIM TIaHOM

4.5. Buabl u coep:KkaHue caMOCTOSITEJIbHOI padoThl 00y4aromuxcst

4.5.1. Buasl caMOCTOSTENFHOM pabOThl 00yUarOITUXCST

KomnuectBo yacoB

Bunbl caMmocTosTenbHON pabOThl 00yYarOIIIXCs ouHast popma
oOyJeHus

3aouHas Gpopma
00y4eHus

[ToaroroBka K 1a00paTOPHBIM 3aHATHUSAM M K 3aLIUTE J1aOOPaTOPHBIX
pabot

27

27

BrinonHeHue KOHTPOJIbHOW PaboTHI

27

CaMOCTOSTEIIBHOS N3YUYCHUC OTHCJIBbHBIX TCM U BOIIPOCOB

27

28

[ToaroToBka K MPOMEXYTOYHOM aTTECTAUK

6

6

Hroro

60

88

4.5.2. ConepxaHue caMOCTOSTEIIbHONW PabOThI 00yJarOIIHXCS

n/m

HaunmenoBanue TeM 1 BOpocoB

JacoB

KonnuectBo

ouHast popma
00y4JeHust

3a04Hast
¢dopma

o0y

YCHUA

Kunern4yeckasi TeOpusi pABHOBECHOT0 H/IeaJbHOro rasa. Konmen-
Tpauus MojeKyn. OyHKIUA pacipeneracHuss MOJIEKYJ IPOCTPAHCTBE
u o ckopoctsaMm. Cpennue ckopoctu. JlaBnenue raza. [Ipubmmxen-
HO€ BBIpaXKCHHE [IJId CPEAHEr0o 4YHuCja YIapoB MOJIEKYI O CTEHKY.
CBs13b aBJICHHS CO CPEJHUM 3HAYCHUEM KBaJpara CKOPOCTH MOJe-
KyJbel. OCHOBHOE ypaBHEHHME KMHETHYECKOil Teopuu raza Pacmpene-
neHne Makcsemia — bonbiiMana.

12

17

TepMoguHaMuka uaeaJabHOro raza. Momap BeniectBa. Yucio ABo-
ragpo. MonsipHasg Macca. YpaBHEHHUE COCTOSIHHMS HACAJIBHOIO Tas3a.
3akoH [lanbToHa. CpenHss 3Heprust MOJIEKyJbl. BHyTpeHH:s sHEprus
uaeanbHoro raza. M3oxopuueckui mpoiecc. TemioeMKoCTh uaeaib-
HOTO ra3a IpU MOCTOSHHOM o0beMe. Yucio cremneHeil cBoOOIbsl MO-
nexynel. PaBHOpacmpenenenue sHeprum IO cremeHsM cBOOOBI.
N3obapuueckuii mporecc. TemmoeMKocTh UEaIbHOTO Ta3a MpH To-
CTOSTHHOM JaByicHuH. M3otepMuueckuii mporecc. Anuadbarudeckuit
npoiecc. DHTPONUS HJICATBHOTO raza. DHTPONUS HACATBbHOIO Tasza
Y BTOPOE€ HayaJI0 TEPMOIUHAMUKH.

12

17

daexTpuuyeckuii Tok. Cuia toka. BeiBoa ¢hopmyIbl, cBA3bIBatOIIEH
IUIOTHOCTh TOKa M CPETHIOI0 CKOPOCTh HOCUTENEH TOKa. 3aKOH coXpa-
HeHus 3apsaaa.CoelMHeHNs: TPOBOAHUKOB. [IITIOTHOCTH KOHBEKTUBHOTO
TOKa B 3apsDKEHHOM LIMJIMHAPE, BPAILAIOLIEMCsl BOKPYT COOCTBEHHOM
ocu. CtopoHHue cwiibl. PaboTa CTOPOHHUX CHII IIPU TIEPEHOCE HOCH-
TeJId ToKa. DIIEKTPOoABIXKYIIas cuna. HanpshkeHne Ha HEOAHOPOIHOM
yuyactke nenu. 3akoH Owma juisi moysHOW 1enu. MOIIHOCTh TOKa

12

18

14




1 yACJIbHad MOIIHOCTE TOKaA.

4. | lelicTBHe MATHUTHOIO IOJIS HA 3aps/Abl M TOKH. MarHuTHOE 1OJIE.
MarauTtHas uHayknuss. CuiIoBble JUHUM MarHuTHOro mnoisa. Cuna
JlopeHna.  JIBukeHHME  3apsOKEHHOM  4acTULBl B OJHOPOJHOM
Y IOCTOSIHHOM MarHMTHOM MoJje. J[BUXKeHue BIOJIb CUJIOBOM JIMHHM.
JIBUKEHHE 110 OKpPY)KHOCTH. 3aBHUCHUMOCTb paguyca OKPYXHOCTU
OT CKOPOCTH JIBM>KEHMSI 4acTHIpl. J[BMKEHHE 11O BUHTOBOW JIMHUM.
[ITar 1 paguyc BUHTOBOM JMHUM. [IBHXKEHUE 3apsPKEHHOW YaCTHUILIBI
B YJIEKTPUYECKOM W MarHUTHOM moisax. OnpeneneHue OTHOIICHUS
3apsifia MEKTPOHA K €ro Macce METOJOM MarHeTpoHa. JleiictBue mar-
HUTHOTO ITOJISt

Ha TpoBOJHUK ¢ TokoM. Cumina  Awmnepa. KoHTyp ¢ TOkOM
B MarHUTHOM 11oJie. MarHUTHBIM MOMEHT.

12 18

5. | OcHOBBI KBAaHTOBOW MexaHUKH. KopnycKyispHO-BOJHOBOW Iya-
mu3M. Bomubr ne bpoitns. @opmynsr ae bpoiins. Judpakuus smaek-
TPOHOB U HEUTPOHOB B KpUcTaiaXx. BomHoBasg GyHKIMS U €e CMBICI.
VYpasuenue lpenunrepa. Bonna ne bpoiisist kak perieHue ypaBHEHUE 12 18
HIpenunrepa aast cBoO0AHOM yacTuisl. HeonpeneneHHOCTH KOOP/IH-
HaThl U UMIydbca. COOTHOILIEHUE HEOIPEAEICHHOCTEH. Y paBHEHHE
[IIpenuHrepa aJis CTallMOHAPHBIX COCTOIHUN. CIIEKTp SHEPTHUH.

HTroro 60 88

S. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOH padoThl 00y4arommuXxcst

VYuebHO-MeToMueckne pa3pabotku umerorcss B Hayunoiioubmmnoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. lunamuka. 3aKOHbI COXpaHEHMsI B MEXaHHUKE [DIEKTPOHHBIN pecypc] : METOA. yKa3aHUs ISl Bbl-
TTOJTHEHHS TPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. c. benoycosa ; FOxHo-
VYpaneckuii 'AY, UactutyT arposkonorun .— Muacckoe: FOxxnHo-Ypansckuit 'AY, 2017 .— 44 c. :
ui., Taba. — bubmmorp.: ¢. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTy1 13 JI0KaIbHOM 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 [D1€KTpOHHBINA pecypc] : METO/I. yKa3aHUs JJI MPAKTUUYECKUX U CAMOCTOSITEIbHBIX
pabort o ¢pusuke / coct. C. C. benoycona ; KOxxno-Ypanbckuii ['AY, UHCTUTYT arposkojaorun .—
Muacckoe: FOxuo-Ypansckuit TAY, 2017 .— 28 c. : ui., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn U3 JIOKAJILHOM CETH

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

3. DnexTpocTaThka [DNeKTpOHHBIN pecypc] : METOA. YKa3aHUsl U1l BHIITOJHEHUS IPAKTUUECKUX U Ca-
MOCTOSITENBHBIX paboT o usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UnctutyT ar-
poakosorun .— Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmuorp.: c. 47
(5 Ha3B.) — 0,8 MB .— Jloctyn u3 JJoKaIpbHOM ceTu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— Jloctyn u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. T1oCTOSIHHBIN 3JEKTPUUECKUI TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs AJIs BBIIOJIHEHUS
MPAKTHYECKUX U CAMOCTOATENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, UuctutyT arposkonoruu .— Muacckoe: FOxno-Ypansckuii ['AY, 2017 .— 44 c. : ni., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanpHoM cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— [loctyn u3 cetu Murepuer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf
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6.D0oH/ OLIEHOYHBIX CPEACTB /AJIsl MPOBeAeHUs
NMPOMEKYTOUYHOM aTTeCTALUM 00yUAIOIIUXCS

Jnisi yCTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcst TpedoBanmsim OI'OC
BO pazpabortan ¢GoHI OLIEHOUHBIX CPEACTB JUIsl TEKYLIEro KOHTPOJI YCIIEBAEMOCTH M MPOBEACHUS
HpOMG)KyTO‘IHOfI arrecraluu 06yqa101u1/1xc;1 II0 AUCHUIIIINHE. CDOH,Z[ OLICHOYHBIX CPCACTB IMPCACTAB-
neH B [Ipunoxxennu Nel.

7. OCHOBHASI U JONOJIHMTE/IbHAS yUueOHasl JUTepaTypa, HeoOXoaumasi
JJIS1 OCBOEHM S TN CIUNIMHBI

OcHoBHas U JONOJHUTENIbHAS yueOHas muTepaTypa umeercs B Hayunoit Oubnmoreke u smek-
TpOoHHOU MHpOpMaMOHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 UuTEpaTypa
1. I'pabosckuii, P.1. Kypc ¢pusuku [DnekTpoHHbIH pecype] : yueb. mocodbrue — DIeKTpoH. JaH. —
Cankr-IletepOypr : Jlans, 2012. — 608 c¢. — Pexum gocryma: https://e.lanbook.com/book/3178
2. I'paboBckmii, P.U. COopHUK 3a1a4 110 Gu3uke [IIEKTPOHHBIN pecypc] : yued. mocodre — Diek-
TpoH. naH. — Cankrt-IletepOypr : Jlanp, 2012. — 128 ¢. — Pexum gocryma:
https://e.lanbook.com/book/3899

JonoHuTe/ILHAS IUTEPATypa
1. Kamamuaukos, H.I1. ®usuka. UHTEpHET-TECTUpOBaHKE 0a30BBIX 3HAHUM [ DIIEKTPOHHBIN pecypc] :
yueb. nocobue / H.II. Kanamnukos, H.M. KoxxeBHukoB. — DnexTpoH. naH. — Cankr-IlerepOypr :
Jlanb, 2009. — 160 c¢. — Pexxum moctyma: https://e.lanbook.com/book/172
2. Kypb6aues, 10.®. ®usuka : yuedHoe nocobdue / FO.D. Kypbaues. - M. : EBpa3zuiickuii OTKpHITHII
UHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To xe [DnexTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=90773
3. BysynoBa, M. 10. ®usuka : yauebnoe nocodue / M. FO. byzynosa, B. B. boaner. — Upkytck : Up-
kyTckuit 'AY, 2019. — 96 c¢. — Texkcr : anexTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.Janbook.com/book/133361
4. Jlro6as, C.1. ®usuka : kype aexuuii / C.1. JIrobas ; CTaBponoabCKuii ToCyAapCTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBpornons : CTaBpOINOJIbCKHA TOCYIapCTBEHHBIN arpapHbIii yHuBepcuteT, 2015. —
141 c. : Tabn., rpad., cxem., wun. — Pexum gocryma: MO  TOJIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchl nH(pOpMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTEepHET», HEOOX0AUMbIE
JJIS1 OCBOEHMS TN CIUNIMHBI

1. EqHOe 0KHO JocTyna K y4eOHO-MeTOAMYecKuM paspadorkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/

3. Yuusepcuretckas 6ubarorexka ONLINEhttp://biblioclub.ru

4. Hayunas snektponHast Oubauoreka «eLibrary»http://elibrary.ru

9. MeToandyecKue YKazaHus 1Jisg oﬁyqammnxm 110 OCBOCHHMI0 JUCHUIIJIMHBI

VY4ebHo-MeToInueckre pa3paboTku umerorcs B HayuHolt  OMOIMOTEKE W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:
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1. lunamuka. 3aKOHbI COXpaHEHMsI B MEXaHHUKE [DIEKTPOHHBIN pecypc] : METOA. yKa3aHUs ISl Bbl-
TTOJTHEHUS TPAKTUYECKUX M CAMOCTOSATEIBHBIX padoT 1o ¢usuke / coct. C. c. benoycosa ; FOxHo-
VYpansckuii 'AY, UactutyT arposkonorun .— Muacckoe: FOxxno-Ypansckuit 'AY, 2017 .— 44 c. :
ui., Taba. — bubmmorp.: ¢. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTy1 13 JI0KaIbHOM CETH
MADhttp://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Jloctym u3 cetu MurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf

2. Kunematuka [D1eKTpOHHBIN pecypc] : METOJ. YKa3aHUsl 11l IPAKTUYECKUX U CAMOCTOATENbHBIX
pabort no ¢pusuke / coct. C. C. benoycoa ; KOxxno-Ypanbckuii ['AY, UHCTUTYT arposkojgoruu .—
Muacckoe: FOxno-Ypansckuit TAY, 2017 .— 28 c. : ui., Tabn. — C npuin. — bubnuorp.: ¢. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn U3 JIOKAJILHOM CETH

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

3. DnexTpocTaThKa [DNeKTpOHHBIN pecypc] : METOA. yKa3aHUsl U1l BHIITOJHEHUS IPAKTUYECKUX U Ca-
MOCTOSITENBHBIX paboT o ¢usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UnctutyT ar-
poakosorun .— Muacckoe: FOxHo-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmumorp.: c. 47
(5 Ha3B.) — 0,8 MB .— Jloctyn u3 JJoKaIpHOM ceTu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf .— Jloctyn u3 cetu Murepuer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf

4. I1oCTOSIHHBIN JEKTPUUECKUI TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs AJIs BBIIOJIHEHHUS
MPAKTHYECKUX U CAMOCTOATENBHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, UuctutyT arposkonoruu .— Muacckoe: FOxno-Ypansckuii [AY, 2017 .— 44 c. : nin., Tabn. —
bubmuorp.: c. 41 (7 naszs.) .— 0,5 MB .— Jloctyn u3 nokanbpHoi cetn UAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf .— [loctyn u3 cetu Murepuer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble IPH OCYLIEeCTBJICHUH 00Pa30BaTeILHOTO
npouecca no AMCHUILVINHE, BKIIOYAs NepedyeHb POrpaMMHOro odecrnedyeHusi H HHPOPMAIOH-
HBIX CIIPABOYHBIX CHCTEM,

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Uadopmanmonno-crpaBounas cucrema 'OCTo Texskcnepr http:// www.cntd.ru.

[IporpamuoeobecmneueHue:

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

-II0O 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 AOIOBOP
Ne 008/411/44 ot 25.12.2018;

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

-AntuBupyc Kaspersky Endpoint Security gns  OusHeca, JIMIIEH3MOHHBIH JIOTOBOP
Ne 20363/166/44 ot 21.05.19;

-OnepanmoHHasl CcHCTeMa CIeHualbHOro HasHaueHHsd «Astra Linux Special Edition»
PYCB.10015-01, JInnensuonnsiii norosop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11. MaTtepunanbHoO-TeXHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBJICHHs 00pa3oBaTe/ib-
HOTI'0 Npouecca N0 AUCHUILINHE
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Y4yeOHble ayqMTOPUU ISl NIPOBEJeHUS 3aHATHI, NMPeXyCMOTPEHHBIX MPOrPpaMMOoii, OCHAa-
LIeHHbIe 000PY/10BAaHUEM U TeXHUYECKMMU CPeACTBAMHU 00y4YeHH s

1. YuebHast ayauTopus AJis MPOBEIEHUS 3aHITHI JIEKIIMOHHOTO THIIA, OCHALICHHAs] MYJIbTUME-
IUHHBIM 000pyT0OBaHHEM (KOMIBIOTEp U BUaeonpoekTop) — 103, 202.

2. YueOHas aytuTOpHs JJIsl POBEACHUS 3aHATUN JJabopaTtopHoro Tuma: Jlaboparopust pusnuku —
107.

3. YueOHas ayIuTopus AJis MIPOBEACHUS MPAKTUYCCKUX 3aHITHH, 3aHATUHA CEMUHAPCKOTO THIIA,
BBITIOJTHEHUS] KYPCOBBIX PabOT, PYIIMOBBIX U WHAUBHIYAIBHBIX KOHCYJIBTAIIUH, TEKYIETO KOHTPOJIS 1
IIPOMEXYTOUHOH arrectanuu — 105.

IToMemeHus 1J1s1 CAMOCTOATEILHOM PadOTHI 00y4ar0IMXCSI
1. ITomemnieHus Uit caMOCTOATENbHON paboThl oOyuatomuxcst — ayauropust Ne 111a, 108, ochHa-
LIEHHBIE KOMITBIOTEPHON TEXHUKOU C MOJKIIOUYCHUEM K ceTH «HTepHeT.

IlepeyeHb OCHOBHOTIO y4e0OHO-1200paTOPHOIO 000pPyA0BaAHNS

bapomerp BP -52

KomruiekT 6710K0B TUHAMOMETPOB
Mopnenb KpUCTAIIINYECKOM PEIIETKH
Monenb 37eKTpoABUTaTeNs
DNeKTpoCcKon 1abopaTOPHBII

HaGop rpy30B mo MmexaHuke

HaGop nunamomeTpos

Ha6op npyxun

OramBo BO3yIIHOE

[ITaTuB U30IUPYOITUI

Becsl yueOHbIe ¢ rUpIMU

BonbsT™eTp mabopatopHbIii

Peocrat PII-6M naboparopHslii
Kanopumertp

[ratus naboparopusrii LIJI-2
[Tucroner OanmucTUYECKH
Jlaboparopusrit Habop «TernoBbie MpoIIeCcChl»
CTOJMK NONBEMHBII

Crpenku MarHUTHbIE

Jlaboparopuslii Habop «I30mporecch»
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOUHON aTTecTaluu
00y4JarOIUXCs 10 TUCIIUTIIINHE
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COAEPKAHHUE

Komnerenmun ¢ ykazanuewm stamna ux popmupoBanus B nporecce ocBoenus OIIOIL....
[Toxazarenu, KpUTEPUH U IIKAJIA OLICHUBAHNS UHINKATOPA NOCTHKECHUS KOMIICTCHIIMH. . .
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1. KoMmneTeHuuM M UX HHAUKATOPBI, (pOpMUpYeMble B Ipollecce OCBOEHUS AU CHUIINHBI

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

KonTponupyemsie ®opmupyemsie 3YH
pe3yNbTaThl OCBOE-
mus OLIOI 3HAHUS YMEHUS HaBBIKU
(KOMITETEHITUHN )

Na-1 OIIK-1 HUc- OOyuatonmiics  nommkeH | OOyuatommiics  1oi- | OOy4aromuiicst 10KeH
MOJIb3YET OCHOBHBIE | 3HATh:OCHOBHbBIE (U3HUYE- | KEH BJIQ/IETh: HaBbIKaMU
3aKOHBI €CTECTBEH- CKHE€ 3aKOHBI, SIBICHUS U | yMETb:UCIOJIb30BaTh IIPUMEHEHUSI  COOTBET-
HOHAYYHBIX TUCIIH- MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3NYECKUE | CTBYIOIIETO ¢buzuko-
IUTMH JUIsl pELIeHUs OCHOBAHBI IIPUHLMIBI | 3aKOHBI U MOHATUSA Ul | MATEMaTU4YECKOro  all-
CTaHJApPTHBIX 3a/1ay | JeHCTBUS OOBEKTOB MpO- | pelieHus mpodeccuo- | mapara, METOI0B aHaJM-
B 00JIaCTH arpoHo- beccuonanbHOU Jiesi- | HaIbHBIX  3a/1a4 -|3a W MOAEIUPOBAHUA,
MHH C IPUMEHEHUEM | TedbHOCTH U KoTopele | (B.1.0.31 -V.1) TEOPETUYECKOTO U DKC-

UH(POPMALIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUI

UCTIONB3YIOTCS  JUIS  pe-
meHuss mpodeccuoHab-
HBIX 3amad - (b.1.0.31 -
3.1)

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

2. Iloxa3aTesiM, KpUTEPHH M IIKAJA OLleHUBAHHUS C)OPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenun KpuTepuu u mkaa olleHUBaHHSI PE3YJIBTATOB O0YUEHUS MO JUCIHILTNHE
onenuBanus | Hepocratounsiii | Jloctarounslii ypo- | Cpennuii ypoBeHb | Bpicokuil ypoBeHb
(3YH) YpOBEHB BEHb
b.1.0.31 -3.1 | OGyuarommiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIE | clabo 3HAET OCHOB- | HE3HAYUTENbHBIMH | TpeOyeMmoii crere-
(buzmveckue 3a- HbIE (PU3HUECKHIE omuOKamMu M OT- HBIO TIOJTHOTHI U
KOHBI, SIBICHUS K | 3aKOHBI, SBIICHUS U | JEIbHBIMU ITPOOE- | TOYHOCTH 3HAET OC-
MPOLIECCHI, HA KO- | MPOIIECChl, Ha KOTO- | JIaMH 3HAET OCHOB- HOBHBIE (hu3HUe-
TOPBIX OCHOBaHBI PBIX OCHOBaHBI Hble (pU3UYECKHE | CKHE 3aKOHBI, SIBJIC-
MPUHIIMIIBI 1M~ MIPUHIIMIIBI AEH- 3aKOHBI, SBJICHUS U | HUS U MIPOLIECCHI, Ha
CTBUSI OOBEKTOB CTBUSL 00BEKTOB MPOIIECCHI, HA KOTO- | KOTOPBIX OCHOBAHBI
npodeccuonanb- | mpodeccuoHaIbHOM PBIX OCHOBaHbI MPUHIIMIIBI 1eH-
HOM NIESATENBHO- | JEATeIbHOCTU U KO- MPUHIIUIIBI 1eH- CTBUSI OOBEKTOB
CTH U KOTOpbIE TOPBIE UCIIOJIB3Y- CTBUSI O0BEKTOB npodeccuoHanbHOM
UCTIONB3YIOTCS IOTCS [T pelieHust | mpo(ecCHOHANBHON | AEITeTbHOCTH U KO-
JUTSI peIIeHUs npo(hecCHOHANBHBIX | IEATENbHOCTH U KO- | TOPbIE UCIIONIb3Y-
npogeccuoHab- 3aja4 TOPBIC UCTIONB3Y- | FOTCS JJISL PEIICHUS
HBIX 3a7a4 I0TCA JUI pellieHusl | MpoQecCuOHaNbHbBIX
npodeccnoHaTbHBIX 3amau
3aj1a4
b.1.0.31 - | OOyuarommiics He OOyuarommiics OO6yuatonuiics Obyuatonuiics
V.1 YMEET UCIO0JIb30- cnabo ymeeT uc- YMEET UCIO0JIb30- YMEET UCIO0JIb30-
BaTh OCHOBHBIC MOJIb30BaTh OCHOB- | BaTh OCHOBHBIC ()U- | BaTh OCHOBHBIC (U-
dbuznyeckue 3a- Hble QU3MUECKHE | 3MUYECKHE 3aKOHBI U | 3MYECKUE 3aKOHBI U
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KOHBI U ITOHATHA
AJId pCIICHU A

3aKOHBI U MTOHATUSA
JUISL peLeHus po-

HOHSTHS JUISL periie-
HUS npodeccuo-

HOHSTHS JUTSL periie-
HUS npodeccuo-

npodeccuoHab- (eccroHaBHBIX HaJIBHBIX 33134 C HaJIbHBIX 337134
HBIX 337124 3ama4y HE3HAYUTEIILHBIMH
3aTPYAHCHUSIMH
b.1.0.31-H.1 | OGyuaromuiics e OOyuaromuiics OO6yuatomtuiics ¢ Ob6yuaronuiics

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

ci1abo BiameeT
HaBbIKaMU TpUMe-
HEHHSI COOTBET-
CTBYIOIIETO (HU3H-
KO-
MaTeMaTH4eCKOT0o
armrapara, MeTOJI0B
aHaJM3a U MOJICTIH-
pOBaHUsI, TEOPETH-
YECKOTO M JKCIIe-
PUMEHTAIBHOTO HC-
CJIETOBAHUS TIPH
pemeHuu npodec-
CHUOHAJIbHBIX 33724

HEeOOJIBIINMH 3a-
TPYyAHEHUSIMU BJIa-
JieeT HaBBIKAMHU
IMPUMCHCHUSA COOT-
BETCTBYIOIIECTO hH-
3UKO-
MaTeMaTHIECKOTO
amnmapara, MeTo/I0B
aHaJM3a ¥ MOJICIH-
pOBaHMS, TEOPETH-
YEeCKOT'0 M JKCIIe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHMSI TIPH
pemeHnu npogec-
CHOHAJIBHBIX 3a/1a4

C¢BOOOIHO BIIaZIEET
HABBIKAMU TpUMe-
HEHHSI COOTBET-
CTByIOIIETO (pr3u-
KO-
MaTEeMaTHYECKOTO
amrmapara, MeTOJIOB
aHaJM3a U MOJICITH-
POBaHUSsI, TEOPETH-
YEeCKOT0 U JKCITe-
PUMEHTAIBHOTO UC-
CJICTIOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIHBIX 33734

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1H) HHbIEe MATEPUAJIbI, HEO0XOAUMBbIE /11l OLIEHKH 3Ha-
HMii, YMeHHii 1 HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, C()OPMUPOBAHHBIX B MpoIecce 0CBOe-
HUSA TUCIHUILIHHBI

TunoBble KOHTPOJBHBIC 33JaHUS U MaTePHAIIbI, HEOOXOAMMBIE ISl OIICHKU 3HAHHM, YMEHUN H
HaBBIKOB, COJEP)KATCS B YUCOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1. JInnaMuka. 3aKOHbI COXpPAHEHUS B MEXaHUKE [ DJIEKTPOHHBIN pecypc| : METOI. yKa3aHUs IS BbI-
MOJTHEHUS IPAKTUYECKUX U CAMOCTOSATENBHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; FOxHo-
Vpansckuii 'AY, UacTutyT arposkosioruun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. :
ui., Tabn. — bubnuorp.: ¢. 42 (9 Ha3zs.) .— 0,6 MB .— JlocTyn U3 JIOKaabHOI ceTn

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

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

2. Kunematuka [ DJIeKTpOHHBIN pecypc] : METO/I. yKa3aHMs JJIsl IPAKTUUYECKUX U CAMOCTOSITEIbHBIX
pabot no ¢uzuke / coct. C. C. benoycosa ; FOxuo-Ypansckuit 'AY, MHCTUTYT arposKonoruu .—
Muacckoe: IOxuo-Ypansckuiit [AY, 2017 .— 28 c. : un., Tadn. — C npwit. — bubnuorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyIl B3 JIOKaJILHOU CETH

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

— JlocTyn n3 cetu UaTepHeT.

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

3. DnexTpocTaThKa [DNeKTpOHHBIN pecypc] : METOA. yKa3aHUsl U1l BHIITOJHEHUS IPAKTUUECKUX U Ca-
MOCTOSITENBHBIX paboT o usuke / coct. C. C. benoycosa ; IOxuo-Ypansckuii 'AY, UnctutyT ar-
poskosnorun .— Muacckoe: FOxHo-Ypansckuit TAY, 2017 .— 50 c. : un., Tabn. — bubmuorp.: c. 47

(5 Ha3B.) — 0,8 MB .— Jloctyn u3 JJoKaIpHOM ceTu MAD
http://nb.sursau.ru:8080/localdocs/iac/ppm064.pdf .— Joctym u3 cetu MHTEPHET.

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

4. T1oCTOSIHHBIN JEKTPUUECKUI TOK [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs AJIs BBIIOJIHEHHUS
MPAKTHYECKUX U CAMOCTOATENBHBIX paboT no ¢usuke / coct. C. C. benoycosa ; FOxHo-Y panbckuit
I'AY, UuctutyT arposkonorun .— Muacckoe: FOxno-Ypansckuii [AY, 2017 .— 44 c. : nin., 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 .— JlocTyn us cetu Murepuer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

4. MeToauvecKue MaTepuaJibl, ONpe/easiioliue MpPoueIypbl OeHUBAHUS 3HAHMIA,
YMEeHUii, HABbIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKkTepu3ymux 3tan(bi) GgopmMmupo-
BaHHUS KOMIIeTEeHI Ui

B nannoMm pasnene MeToanuecKue MaTepHalibl, ONPEAEISIONNE MPOLeIypbl OLIEHUBAHUS 3HA-
HUH, YMEHHH, HaBBIKOB IO JUCHHILTHHE «Du3uKka», MPUBEACHBI MPUMEHHUTEIBLHO K KaXIOMY M3 HC-
MOJIb3YEMbIX BUOB TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTanuu 00yqaromnmx-
csl.

4.1. OueHo4Hble cpeacTBA 15 IPOBeeHNs TEKYIIero KOHTPOJIsI yClIeBaeMOCTH, B TOM
4yucie B mpouecce NPaKTHYeCKOH NMOAroTOBKe

4.1.1. YcTHBIN OTBET HA IPAKTHUYECKOM 3aHATUU

Y CTHBIM OTBET Ha MPAKTUYCCKOM 3aHATUN HCIIOJIL3YCTCA JIA OLICHKU KauCCTBA OCBOCHUSA O6y-
YaIOUMMCS OCHOBHOM TTpo(hecCHOHATbHON 00pa30oBaTEIbHOM MPOTrpaMMBbI 110 OTJSIBHBIM BOIIPOCAM U
TeMaM JUCIHUIUIMHBL. TeMbl U TUIaHBI 3aHATHI (CM. MeTo/pa3paboTKu...) 3apaHee coolmaroTcs o0y-
yaromuMcsa. OTBET OLEHUBAETCS OLEHKOW «OTIMYHO», «XOPOLIO», «YJOBJIETBOPUTEIBHO» WIIU «HE-
YIOBJIETBOPUTEIILHO».

No OLleHOYHBIE CPEACTBA Kox u HaumenoBanue
OTBeT Ha MPAKTHYECKOM 3aHSATHU WHAUKATOPa KOMIIE-
TEHIUU
1 Jluck paauycom 20cM BpamiaeTcsl COrNacHo ypaBHeHUIo p=A+Bt+Ct?, Na-1.011K-1

rae A=3 pax; B=-1c!; C=0,1c?, ¢ - yron moBopora paamyca aucka. | Mcrnons3yeT 0CHOB-

Onpenenuts yisi MOMeHTa BpemeHu 4,0 ¢ 3HaueHHE yria MKy BEeK- HbIE 3aKOHBI €CTe-

TOpPaMH TIOJIHOTO M HOPMAJIBHOTO YCKOPEHHH, a TaKXKe YUCIO 000po- CTBEHHOHAYYHBIX

TOB, CIICTAHHBIX JUCKOM K JAHHOMY MOMEHTY OT Hadaja BpaleHHUs. TUCITUTLIAH IS pe-

IICHUS CTAaHJIAPTHBIX
3aJ1a4 B COOTBET-
CTBUH C HaIlpaBJICH-
HOCTBIO PO ECCHO-
HaJILHOU JIeITENbHO-
CTHU

Kpurepun omnenku otBera (Tabi.) MOBOASATCSA 10 CBEICHHs OOydYaIOIIMXCS B Hadaje 3aHATHM.
OrneHka oOBSBISETCS 00YYAIOMIEMYCsl HETIOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

IlIxkana Kputepun oneHuBanus

- 00yJaronuics MoJTHO YCBOMII yUeOHBIN MaTepual;

- TIPOSIBIISICT HABBIKM aHAJIN3a, 0000IIEHHs, KPUTUYECKOTO OCMBICIIe-
HUS ¥ BOCHPUATHS MH(OPMAIINH, HABBIKW ONMCAHUS OCHOBHBIX (pU3H-
YECKUX 3aKOHOB, SIBJICHHI U MPOIECCOB;

Onenka 5 - Marepual U3JI0KE€H I'PaMOTHO, B OMPENIETICHHONW JIOTUYECKOU MOCIe-
(oTHYHO) JIOBAaTEIBHOCTH, TOYHO HCIIOJIb3YETCS TEPMUHOJIOTHS;

- IOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS KOH-
KPETHBIMU TIPUMEpPAMU, IPUMEHSTH KX B HOBOW CHUTYAaIIHH;

- IPOJIEMOHCTPUPOBAHO YMEHUE PelllaTh 3a/1a4H;

- MOTYT OBITh JIONYIIEHBI OIHA—BE HETOYHOCTHU MPU OCBEUICHUH BTO-
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POCTENICHHBIX BOIIPOCOB.

OueHka 4
(xopor10)

OTBET YJOBJIETBOPSAET B OCHOBHOM TPEOOBaHUSAM Ha OLICHKY «5», HO TIpU
3TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

- B YCBOGHUM yueOHOro Marepuayia JOIMyIleHbl HeOOIbIINEe MPoOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pEUICHUH 33J1a4 JONYIIECHbl He3HAYUTEIbHbIC HETOUHOCTH.

Onenka 3
(YZIOBIETBOPUTENBHO)

- HETIOJTHO WJIM HETIOCJIE0BAaTEIbHO PACKPBITO COACpKaHNUE MaTepuara,
HO TMOKa3aHo oOIiee MOHUMAaHHE BOIMPOCA U MPOAEMOHCTPHPOBAHBI
YMEHUS, TOCTAaTOYHbIE IS TaJbHEUIIEro yCBOCHHS MaTepuaa;

- IMEIIMCh 3aTPYJAHCHUS WU JOMYIICHBI OMIMOKU B ONPEICICHUH TTOHS-
THH, UCTIOJIb30BAaHUHM TEPMHUHOJIOTHH, OMUCAHUN (PU3HMYECKUX 3aKOHOB,
SIBJICHUI U MPOLIECCOB, PEIICHUH 3a]1a4, UCIPABIICHHbBIE MMOCIIE HECKOIb-
KHX HaBOSIINX BOIPOCOB;

- HETIOJIHOE 3HaHHE TEOPETUYECKOrO Marepuana; oOydJaronuiicss He Mo-
KET MPUMEHHUTH TEOPHIO B HOBOW CHUTYAIIHH.

Onenka 2
(HEyJOBIETBOPUTEIILHO)

- HE PacKphITO OCHOBHOE COZIepKaHKe yueOHOro Marepuara;

- oOHapy>XeHO HE3HaHWE WJIM HEMOHWMaHue OOoJNbIIe WM Haubosee
BaXHOU 9acTH y4eOHOTO Marepuana;

- JIOTYIIEHBI OMMOKH B ONPEACICHUN TOHSATHH, MPH HCIOIb30BAHUH
TCPMUHOJIOTUH, B OIMUCAHUU (bI/IBI/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHUH 3aJa4d, KOTOPbIE HE HCIPABICHBI IOCIE HECKOJIbKUX

HaBOJAIINX BOIIPOCOB.

4.1.2. OueHuBaHUE OTYETA IO JJAOOPATOPHOU paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHHS O0YUYArOIIHMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIIbHOW MPOTrPaMMBbI 1O OTICIBHBIM TEMaM JIUCIUTUINHBL
Coneprxanue u popma oTdeTa 1o Ja0b0opaTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
naboparopubiM padotam (1. 3 ®OC). ConepkaHue OTYETa U KPUTEPUHU OIICHKU OoTuyeTa (Tabj.) JO0BO-
ISITCS 0 CBEJICHHs 00YyYaIOUINXCsl B HaYaJIe 3aHATHH.

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
Otuyet no nabopaTopHO# padoTe WHJUKATOpa KOMIIe-
TCHIIMH
1 1. Yto HaA3BIBAETCS CHIION TSIKECTH? NJI-1.011K-1

2. YTo nogHUMAaETCs O/ CUJIOM BCEMUPHOTO TATOTCHUSA?

3. 3anummuTe GopMyITy IS ONPEEIICHUs YCKOPEHUS CHITBI TSDKECTH.
4. Kak omnpeensercsi ycKopeHrue CBOOOTHOTO TaJIeHUs C TTOMOIIBIO
MaTEMAaTHYEeCKOTO MasiTHUKA?

5. Yrto Ha3BIBaCTCSI MaTEMaTHUYCCKUM MasTHUKOM ?

6. Kak onpenenuts nepuoj; Koye0aHUil MaTeMaTHIECKOTO MasiTHUKA?

Hcnonb3yeT 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAY4HBIX

JUCLIUIUINH JUIS pe-

IIEHUSI CTaHJapTHBIX
3a/1a4 B COOTBET-

CTBUU C HaIlPaBJICH-

HOCTBIO PO ECCHO-

HaJILHOU JIeITEIbHO-

CTH

OTyeT olLEeHUBAaETCs MO0 YCMOTPEHUIO MPENOAaBaTeNs OLIEHKON «OTIMUHO», «XOPOIIO», «YI0-
BJIETBOPUTENIBLHO», «HEYIOBJIETBOPUTEIHHO» WUJIN OLICHKOW «3aYTEHO», «HE 3a4TeHO0». OLIEHKa «3a4yTe-
HO» CTaBUTCS OOydarouumcs, YpoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAHOBIICHHBIM
JUTSI TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO0», «yJAOBIECTBOPUTEIHHO»). OIlleHKa 0OBSBISICTCS
o0ydJaroiemMycs HEOCPEICTBEHHO MOCIIe CIadH OTYEeTa.
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Ixana

Kpurtepuu onenunBanus

OrneHka 5
(oTIHMYHO)

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

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOM CYXKJICHHS IPU OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI;

- YMCHHE ONTUCHIBATh (PU3NUYCCKUEC 3aKOHBI, SIBJICHUS U TIPOIECCHI;

- yMeHI/Ie HpOBOI[I/ITI: 1 OLICHUBATHb pe3yanaTbl HBMGPGHHﬁ;

- CIIOCOOHOCTH peniaTh 3a1a4H.

OueHka 4
(xopor10)

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

- OCO3HAHHOE MPUMEHEHHE TEOPETUUYECCKUX 3HAHUN TSl ONMUCaHUsT (HU3H-
YECKUX 3aKOHOB, SIBJICHHI M MPOLIECCOB, PEIICHUS KOHKPETHBIX 3ajad,
MPOBEJCHUSI M OLICHUBAHUS pPe3ylbTaTOB M3MEPEHUN, HO COJAEp)KaHUE U
(dbopMa 0TBeTa UMEIOT OTJCNIbHBIE HETOYHOCTH.

Onenka 3
(YZIOBIIETBOPUTENHHO)

- 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,

- 3aTpyIHEHUs B 000CHOBAHUHU CBOMX CYKICHHIA;

- 0OHapy’>KMBaeTCsI HEAOCTATOUHO INTyOOKOE€ MOHUMaHHE U3yUYEHHOTO Ma-
Tepuania.

Ouenka 2
(HEey1OBJIETBOPUTEILHO)

- OTCYTCTBUC HGOGXOI[I/IMBIX TCOPCTUUCCKUX 3HaHHI>'I; AONYIICHBI OH_II/I6KI/I
B ONpECIICHUH TIOHSATHA M ONMHUCAaHUH (U3NYCCKUX 3aKOHOB, SIBJICHUU U
MpoHeCcCOB, UCKAXKCH UX CMBICJI, HC PCHICHBI 3aAa4U, HC MMPABUJIIBHO OILC-
HUBAIOTCSI PE3yJIbTaThl U3MEPEHUH;

- He3HAaHWE OCHOBHOTO MaTepuaja y4yeOHOW MpOrpaMMBbl, JOIMYCKAIOTCS
rpyObI€ OIIMOKHY B U3JIOKCHUH.

HIkana

Kpurepun oueHuBanus

O11eHKa «3a4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHUE TEPMUHOJIOTHEH;
- YMCHHUC BBICKA3bIBATh U O6OCHOBaTB CBOU CYXXJCHUSA IPpU OTBCTC HA
KOHTPOJIbHBIE BOIPOCHI;
- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;
- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUI;
- CIOCOOHOCTh pelIaTh WHXKEHEPHBIE 3a7]add (JOIYyCKaeTCsl HaIndue
MaJIO3HAYUTENBbHBIX OIMMOOK MM HEJOCTaTOYHO IOJHOE PACKPBITHE
coJiepKaHue BOIPOCA WJIM MOTPELIHOCTh HENPUHIUIIUAIBHOIO Xapak-
Tepa B OTBETE HA BOMPOCHI).

O1eHKa «HE 3aUTEHO»

- OTCYTCTBHC HGOGXOI[I/IMBIX TCOPCTUUCCKUX 3HaHHﬁ; AOMYUICHBI
OMMOKH B ONPENEICHUU TIOHATHH M ONMUCAaHUH (PU3MUECKUX 3aKOHOB,
SIBJICHUU U nponecCoB, MCKAKCH HUX CMBICJI, HC PCHICHBI 3a1add, HC
MPAaBUIIHLHO OIEHUBAIOTCS PE3YJIbTAaThl U3MEPEHHUIA;

- HE3HAHWE OCHOBHOT'O MaTepHalia yueOHOM MPOrpaMMBl, IOy CKAIOTCS
rpyOBI€ OIMMOKHY B U3JIOKCHUH.
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4.1.3 TectupoBanue

TectupoBaHue HCMIONB3YETCA ISl OLEHKM KauecTBAa OCBOEHHUS CTYJIEHTOM 00pa3oBaTelbHOU
MporpaMMBbl 1O TEMaM WM pa3jesiaM JUCHUIUIMHBL [1o pe3ynpraTtaM 3auera CTYNEHTY BBICTABISIETCS

OIICHKA «OTINYHO», «XOPOHII0», «YAOBJICTBOPUTCIbHO» NI «HCYAOBJICTBOPUTCILHO».

Ne OLleHOYHBIE CPENCTBA Kox u HaumenoBanue
TectupoBanue MHAMKATOpa KOMIIE-
TEHLIUU
1. 1.YpaBHEHUE MIIOCKON CHHYCOUJAJILHOM BOJIHBI , pACIIPOCTPAHSIO- Na-1.011K-1

wwiicst Booss ocu OX, umeer suné = 0,01sin(10°7 — 2x). [Tepuon (B
MC) paBeH...
1)2
21
3)6.28-nipaB.oTBET
2. 714 TIOTIEPEYHON BOJIHBI CIIPABEIJIMBO YTBEPXKIE-
1. 4acTuIbl cpelibl KOJIEOII0TCA B HAIIPABIEHUU PACIIPOCTpaHe-
HUS BOJHBI
2. d4acTuIbl cpelibl KOJIeOII0TCs B HAlIPABIICHUSAX, IEPIICHIUKY-
JISIPHO HAIMPABIICHUIO PACTIPOCTPAHEHUS BOJIHBI.- IPAB.OTBET
3. BO3HHKHOBEHHE BOJHBI CBSI3aHO C AeOopMalMeil CxKaTusl -
pacTsKEeHUs
3.YpaBHEeHUS IBUXKEHUS PYKUHHOTO MAaSTHUKA
b odx  k__ R

3 — X = —¢oswt
dt moodt m i

aomaarra nadhdhansormaano oo e Tn

SBnserca muddepeHnraTbHBIM ypaBHEHUEM. . .
*  BBIHYXKJICHHUE KOJICOAHUS - MPaB.OTBET
*  CBOOOJHBIX 3aTyXaIOMIUX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTYyXaOIINX KOJCOAHMI
4.YpaBHEHHUE IIOCKOW CHHYCOUJAIBHOM BOJIHBI, paCIpOCTPAHSIOIIEH-
¢sI BIOJIb OCI/I‘OX co ckopocThio 500 M\c, uMeeT BH

_ - =, _
c = 0.01ls H[I 0% — ko ). BosHoBoe uncio k (B M)

paBHoO..
5
e 2 mpaB.OTBET
e 05
* 19. /Ing nonepeyHol BOJIHBI CIIPAaBEAJINBO YTBEP)KICHUE. . .
BO3HHUKHOBEHHE BOJIHBI CBSI3aHO € AeopMaIieit cxaTus —
pacTsuKeHus
YacTtuiel cpebl KoJeOII0TCs B HallpaBJIEHUU paclpocTpaHe-
HUSI BOJIHBI
YacTulibl cpeibl KOJICOIIOTCS B HAMTPABJICHUSX, IEPIICHIUKY-
JISIPHBIX HAIMIPABJICHUIO PACCTOSIHUS BOJIHBL.-IIPAB.OTBET
5.MarepuanbHas TOUKa COBEpIIAET FTapMOHHYECKOE KoyiebaHue ¢ aM-
wuTynoi A=4cm u yacroroit v=2I"u. Eciau cmenienne TO4ku B MO-
MEHT BPEMEHH, IPUHATHIN 3a HaualbHBIN, pABHO CBOEMY HaYaJIbHOMY
3HAYEHUIO, TO TOYKA KOJIEeOIeTCsS B COOTBETCTBUU C YPaBHEHHEM (B

Cn...

Hcnonb3yeT 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAY4HBIX

JUCLIMIUINH JUIS pe-

IIEHUSI CTaHJapTHBIX
3a/1a4 B COOTBET-

CTBUU C HaIlpaBJICH-

HOCTBIO PO ECCHO-
HaJILHOU JIeITEIbHO-
CTH
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*  x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinxt
o x=0,04sin 4rt
6.YpaBHEHHE IOCKOW CHHYCOMIAJIbHON BOJIHBI, paCIIPOCTPAHSIOIICH-

cs1 BIoab ocu OX, umeert Bug & = 0,01sin10° (t— %). JlmmHa BOJTHBI

(B M) paBeH ....
e 3,14 npaB.oTBeT
e 2
e 1000
7.YpaBHEHHUE NBUKCHUS IIPYKUHHOIO MAasATHUKA
2
ﬁ + ﬁx =0
d® m
aBisieTca AUQPepeHINaTIbHBIM YPAaBHEHUEM. . .
*  cBOOOJHO 3aTyXaroMIMX KoJeOaHUi
*  cBOOOJHBIX HE3aTyXaIOUINX KOJeOaHuUil - PaB.OTBET
*  BBIHYXJIEHHBIX KOJeOaHUi
8.MarepuanbHas TOUKa COBEpIIAET TAPMOHUYECKUE KOJIeOaHUs ¢ aM-
muTygoil A =4 cM u yactotoi v = 2 I'u. Eciiu cMmenienue Touku B
MOMEHT BpEMEHH, IPUHATON 3a HaYaJIbHBIM, paBHO CBOEMY MAaKCH-
MaJIbHOMY 3HaUY€HHUIO, TO TOUKa KOJIEOJIETCsI B COOTBETCTBUHU C ypaB-
HenueM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omseem
* x=0.04sin4 nt
e x=0,04sin &t
9.J1ns1 chepudeckoit BOJIHBI CIIPaBEIMBO YTBEPKIACHUE . ...
* AMIUIMTY/a BOJIHBI OOPaTHO MPOMOPIMOHATbHA PACCTOSHUIO
JI0 UCTOYHUKA KojeOaHui (B HETIOTIIOMIAIOIIEH cpesie) —
MPaB.OTBET
*  BoJyiIHOBBIE TOBEPXHOCTH UMEIOT BUJ MAPAIIEIBbHBIX APYT ApY-
Ty IJIOCKOCTEN
* AMIIUTY/1a BOJIHBI HE 3aBUCHUT OT PAaCCTOSIHUSA JJ0 UCTOYHUKA
KosiebaHui (TPH YCIIOBHHM, YTO MOTJIOMIEHUEM CPEJIbI MOKHO
npeHeopeyn)

aBisieTcs TUQPepeHIIaTIbHBIM YPaBHEHHEM. . ..
*  cBOOOJHBIX 3aTyXaIOLINX KOJIeOaHU
*  CBOOOJIHBIX HE3aTYyXaOIIHUX KOJCOAHMI
*  BBIHYXJIEHHBIX KOJ€OaHUH - TpaB.OTBET
11.YpaBHEHHE MIIOCKON CUHYCOM1aJIbHOW BOJIHBI, PAaCIPOCTPAHSIO-

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 TAPMOHUYECKHIE KOJICOAHHUS C
ammuTynon A=4cm u yacroroit v=2 ['n. Ecnu cMenienne Touku B
MOMEHT BPEMEHH, MIPUHATHIN 32 HaYaJbHBINA, PABHO HYJIIO, TO TOYKa
KoJe0JeTcst B COOTBETCTBUU ¢ ypaBHeHHEM (B CH).....
e x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin nt
e x=0,04 sin 4 ©t- npaB.oTBET

Kpurepuu orienku oTBeTa cTyneHTa (Tab.) TOBOIASATCS 10 CBECHUS CTYJICHTOB /10 HaJala 3a4e-
Ta. Pe3ynbrar TecTupoBaHUs OOBSIBISCTCS CTYICHTY HEMOCPEACTBEHHO TOCIE €ro CAauu.

Mlxana Kpurepun onieHnBanus
(% npaBHIIbLHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (Xopoiio) 70-79
Orenka 3 (yAOBICTBOPUTEIIHHO) 50-69
Orenka 2 (HeyI0BJIETBOPUTEIHHO) Mmenee S0

4.1.4. KonrponbHas pabora

KonTponsHas pabota mpemycMoTpeHa it 3a04H0i (OpMBbI 00yUeHHS.

KonTpombpHast paboTa OlEHUBASTCS KaK «3a4TCHO» UITU «HE 3a4TCHO.
Kpurepuu ornieHKkr KOHTPOJIBHOM pabOTHI (Ta0J1.) TOBOAATCS 10 CBEJACHUS CTYJACHTOB Ha YCTAaHOBOY-
Hoit nexuuu. ConepikaHue, MOPSAOK BBITIOTHEHUS i TpeOOBaHUs K 0(OPMIICHHUIO H3JI0KEHBI B METO-
JTUYECKUX YKA3aHUSIX K BBIMIOJTHEHUIO KOHTPOIBHOM paboThl: . du3nka [DneKTpoHHBIN pecypc] : Me-
TOJI. YKa3aHUs M0 U3YUYCHHIO TUCIUTUTHHBI U 3a/IaHUe JJI1 KOHTPOJIBHON pabOThI CTyI€HTaM 3a09HOTO
oTAeNeHus1 arpoHoMuyeckoi cenuanbHocTh / cocT. C. C. benoycona ; FOxno-Ypanbckuit 'AY, Un-
CTUTYT arposkosioruu .— Yensaounck: FOxuno-Ypansckuiit [AY, 2017 .— 76 c. : Tabn. — C npuin. —
bubmuorp.: c. 74 (5 na3zs.) .— 1 MB .— Jloctym u3 nokansHO# cetrn MAD
: http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Hoctyn u3 cetu Unrepuer
: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf .

OrneHka OOBSBISETCS CTYACHTY MOCIE MPOBEPKHU KOHTPOIHHON PaOOTHI.

HIkana Kpurepun oueHuBanus

- CTYZICHT IIOJTHO YCBOMJI YUeOHBIN MaTepuat;

- MPOSIBJISIET HaBBIKM aHaIM3a, 0000LIEHNs, KpPUTUIECKOTO OCMBICIICHUS
¥ BOCIIPUATHUS HHPOPMAIIH;

- Marepuai U3JI0XKEH I'PaMOTHO, B COOTBETCTBUHU C 33JaHHEM, TOYHO HC-
MOJIB3YETCs] TEPMUHOJIOTHS;

- MOKAa3aHO YMEHHME WIIIOCTPUPOBATh TEOPETUUYECKHUE IOJOKEHHS KOH-
KPETHBIMH [TPUMEPAMH, IPUMEHATH UX B HOBOW CHTYyallUu;

- IPOJIEMOHCTPUPOBaHA C(HOPMUPOBAHHOCTh U yCTOWYMBOCTh KOMIIETEH-
M1, YMEHUH U HAaBBIKOB;

- MOTYT OBITh JOMYIIEHbI OJ{HA-/IBE HETOYHOCTH IPU OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0(hOPMIIEHUIO PabOTHI COOIIOICHBI.

OlLeHKa «3a4TEHO»

- HE PaCKPBITO OCHOBHOE COJIepKaHUe yuyeOHOTO Marepuaia;
OneHka «He 3a4TEHO» - OoOHapy»XeHO He3HaHHE WM HENOHMMaHue OoJblled WM Hauboiee
B)KHOW YacTH y4eOHOTO MaTepHaa,;
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- IOTIYIICHBI OMIMOKU B OTPE/ICIICHUN TTOHATHH, IIPU UCIIOJIb30BAaHUU TEP-
MUHOJIOTUH,

- He c()OPMHUPOBAHBI KOMIIETCHITUH, OTCYTCTBYIOT COOTBETCTBYIOIIHNE 3HA-
HUSA, YMCHHS U HABLIKU;

- TpeGoBaHus K 0ohopMIIeHHIO PabOTHI HE COOJTIONCHBI.

4.2. [Ipouenypsbl ¥ OLlEHOYHBIE CPEACTBA /1JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTALMHU

4.2.1. 3ader ¢ OILIEHKOU

3aueT ¢ OlEHKOH sBiseTcs (OPMON OIEHKH KAaueCTBAa OCBOCHHS OOYYArOIIMMCS OCHOBHOM
npodecCHOHATBHONW 00pa30BaTEILHOM MIPOrpaMMBbI IO pazzaeiiaM AUCHUIUTHHBL [1o pesyiapTaTam 3ade-
Ta 00yYaromeMycsl BBICTABIISIETCS OLEHKA «3aYTEHO» WM «HE 3aYTEHO»; OLEHKA «OTIUYHO», «XOpO-
10», «yJIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEILHO» B Cilydae AU(PepeHIIMPOBAHHOTO 3a4eTa.

3aueT ¢ OIEHKOH MPOBOAUTCS IO OKOHYAHUH YTCHUS JICKIIMA U BBITIOTHEHHSI 1a00paTOPHBIX U
MPAKTUYECKUX 3aHATHI. 3aueT MPUHUMAETCS MPEnoaaBaTeIsiMH, MPOBOAMBIINMHU JIabOpaTOpPHBIE U
MPAKTUYECKHUE 3aHATHUS, WJIM YUTAIOUIMMU JICKIIUU 110 JAaHHOW AUCIHUIUIMHE. B ciyuae oTcyTcTBUS Be-
JYILIEro MpernojaBaresis 3a4eT MPUHUMAETCS MPENnoJaBaTesieM, HA3HAYEHHBIM pPaclopsHKEHUEM 3aBe-
aytouiero kageapoit. C paspenieHus 3aBeayromiero kageapoil Ha 3a4eTe MOKET IPUCYTCTBOBATH Ipe-
nojasareib Kadeapsl, MPUBICUESHHBIN I MOMOIIH B pUEME 3a4eTa.

[IpucyTcTBUE Ha 3aUeTe C OLIEHKOU MpemnoiaBaTeNell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOIIETO
pacrnopsbKeHHsI peKTOopa, MPOPEKTopa 1Mo M BOCIUTATENIbHON paboTe, 3aMeCTUTENs JUPEKTOpa UHCTH-
TyTa 10 yuyeOHOi paboTe He J0IMyCKaeTCs.

®dopma(bl) MPOBEACHUS 3aUeTa C OLICHKOH (ycmHuulil onpoc no dunemam) ONPENEIsIIOTCS Ka-
(benpoii 1 TOBOAATCA 0 CBEICHHS 00yYaIOUINXCs B HaYalle CEMecTpa.

Jlns mpoBeneHus 3a4eTa ¢ OUEHKOW BEIyIIUil MPEernogaBaTelb HAKaHyHE IMOIy4YaeT B CEKpeTa-
puare QUpEeKTOpara 3a4eTHO-IK3aMEHALIMOHHYIO BEIOMOCTh, KOTOpas BO3BpAIlaeTCsl B CEKpeTapuar
II0CJIE€ OKOHYAHUsI MEPONPUSTHS B J€Hb IIPOBEICHUS 3a4€Ta UM YTPOM CIIEIYIOLIErO JTHS.

OOyuaromiuecs: Mpu SBKE Ha 3a4eT ¢ OLIEHKOM 00s3aHbl MIMETh IpHU ce0e 3a4eTHYI0 KHIKKY, KO-
TOPYIO OHHU MPEABBIAIOT IPENOIABATEINIO.

Bo Bpems 3auera ¢ omeHkoi oOyuarommecss MOTYT IMOJb30BAaThCSA C Pa3pelleHUs] BEAYILETro
npenojaBaTesis CIPaBOYHOM M HOPMATHBHOM JUTEPATypoOH, APYTUMHU MOCOOMSIMH M TEXHUYECKHUMHU
CpECTBAMM.

BpeMst moAroToBKH OTBETa B YCTHOUM (popMe MpH cliade 3adera JOJDKHO COCTABIATH HE MEHEe
20 MUHYT (110 >KEJTaHUIO0 00YYalOIIerocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpems orBeta - He Oonee 10
MUHYT.

[IpenogaBatemnto MpeaocTaBiseTCs MPaBo 3aJaBaTh 00YUYAIOIIMMCS JOMOJIHUTEIbHBIE BOIIPOCHI
B paMKax MporpaMMbl TUCIUIUIUHBIL.

KauecTBeHHas OLlEHKa «3a4TE€HO», BHECEHHAS B 3aUE€THO-3K3aMEHALMOHHYIO BEJOMOCTb, SIBJIS-
eTcs Pe3yIbTaTOM YCIICIIHOTO YCBOGHUS Y4eOHOI0 MaTepHara.

Pe3ynprar 3adera c OLIECHKOM B 3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTH BBICTABIISIETCS B JICHb
MIPOBE/ICHUS 3aueTa B MPHCYTCTBUU caMmoro odOyuaromierocs. IlpenonaBaTenu HeECyT NMEPCOHAIBHYIO
OTBETCTBEHHOCTH 3a CBOEBPEMEHHOCTh M TOUHOCTh BHECEHUS 3alIMCEN O pe3yJIbTaTax MPOMEKYTOUHOMN
aTTeCTallMU B 3a4ETHO-3K3aMEHALMOHHYIO BEJOMOCTb.

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKa3ajcs OT MPOXOXKJIECHHUS aTTECTalluH B CBS3H C He-
MIOArOTOBJIEHHOCTBIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb €MY BBICTABIIIETCS OLIEHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMeYaeTcsl B 3a4€THO-3K3aMEHAITMOHHOM BEIOMOCTH CJIIOBAMU «HE SIBUJICS».

Hapynienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00yYalOIIMMUCS HEpa3pelIeHHbIX Te-
YATHBIX ¥ PYKOMUCHBIX MaTepUaIoB, MOOWIBHBIX TeIe(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOM-
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NBIOTEPOB, HOYTOYKOB U JAPYTUX BHUJOB JINUYHOM KOMMYHHMKAIIMOHHOM M KOMITBIOTEPHOW TEXHHUKH BO
BpeMs 3ayeTa 3amnpenieHo. B cimyudae HapymieHus 3Toro TpeOOBaHUS MpenojaBaTesib 00s3aH yIaluTh
00y4YaroIerocst U3 ayAMTOPUHN U MPOCTaBUTh €MY B BEJJOMOCTH OLIEHKY «HE 3aUTCHO».

OO6yyaromumcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBAXKUTEIbHOW MPUYUHE, UH-
AUBUAYAJIBHBIC CPOKH ITPOBCACHHA 3a4YCTa OMNPCACIANOTCA 3aMCCTUTCIICM AOUPCKTOPA MHCTUTYTA I10
y4eOHoM paboTe.

OOyuaronuecs, IMEIOIINE aKaJeMHYECKYIO 3aJJ0JKEHHOCTh, CJAIOT 3a4eT B CPOKH, OMPEaes-
emble YHHBepcuTeToM. MHpopManus o JTUKBUAALMU 33J0KEHHOCTH OTMEYAaeTCsl B HK3aMEHAlMOH-
HOM JIMCTC.

JlomyckaeTcsi ¢ pa3pelieHns 3aMEeCTUTENeM AUPEKTOpa UHCTUTYTa MO y4eOHO#l pabore u 1o-
CpOYHasi cAaya 3a4eTa C 3alUChI0 PE3YyIbTAaTOB B AK3aMEHAIMOHHBIH JIUCT.

WHuBanuapl M JMlla ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBbS MOTYT CIaBaTh 3a4e€Thl B
CpOKH, YCTAaHOBJICHHBIC MHIAWBUYaJIbHBIM y‘-I€6HBIM IIJIaHOM. I/IHBaJII/I,Z[BI " Jimia ¢ OrpaHMYCHHBIMUA
BO3MOXXHOCTSIMU 3[IOPOBBS, UMEIOIINE HApYUICHHUs] OMOPHO-IBUTATENLHOTO ammapaTa, JOIYCKaloTCs
Ha aTTCCTAlMOHHBIC UCIIBITAHUSA B COMTPOBOKACHNN ACCUCTCHTOB-COIIPOBOKAAOIINX.

[Tpouenypa mpoBeaeHUsI MPOMEKYTOYHON aTTecTalluy JUIsl 0COOBIX ciayyaeB usnoxena B «[lo-
JIOKEHUH O TEKyIIeM KOHTpOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTalmuy OOydaromuxcs IO
OIIOII 6akanaBpuara, crienuanurera u Maructparypsi» ®I'BOY BO I0xHo-Ypansckuii [AY.

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
JuddepennrpoBanHbIii 3a4eT WHJUKATOpa KoMIIe-
TEHIUU
1 2 cemecTp N-1.0I1K-1
I Mexanuka (KHHEMATHKA U JHHAMHKA) Hcnonb3yer 0CHOB-
1. ITpenmet ¢puszuku. OOIIas CTPyKTypa U 3aa4u Kypca (pu3uku. HBIC 3aKOHBI €CTe-
2. PaBHOMEpHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKECHUE U CTBEHHOHAYYHBIX
ero xapakrepuctuku. CpeaHsisi CKopocTb. MTHOBEHHAs CKO- TUCITUTLIAH IS pe-
POCTb. IIEHUs] CTaHJapTHBIX
3. PaBHOycKOpeHHOE ABMmkeHne. CpenHee yckopeHue. Mrao- 3a/1a4 B 00JIacTH ar-
BEHHOE YCKOpPEHUE. pOHOMUU

4. Kunematuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonbl HetoTona. Macca u cuiia. Bunbl cuit B mpupojie u ux
MpeACTaBICHUE B MEXaHUKE.
6. JluHaMuKa BpalaTeabHOrO IBUXKEHUS TBEPIOTO Te-
71a(OCHOBHOM 3aKOH AMHAMHUKHU BPAILIATEIbHOTO JABHXKEHHS, MO-
MEHT CHJIbl, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA)
7. MIyJIbC U €T0 CBSI3b € CHIION. 3aKOH COXPaHEHUs UMILYJIbCa.
8. PaboTa u MmomtHOCTh. [loTeHIIMAIbHASI 1 KWHETUYECKAast dHEP-
THsl.
9.Cas3b 3Hepruu u padbotsl. [IpeobpazoBanue sHeprun. 3aKkoH
COXpaHEHUs SHEPTUH U €r0 3HAYCHHUE.

II Mexannyeckue KoJIeOAHUS M BOJIHBI
10. KonebarenbHble 1BUKEHUA. | apMOHHYecKHe KoneOaHus u
HX XapaKTepUCTUKH. MaTeMaTUUEeCKU U PYKUHHBIN MasSTHU-
ku. @opmyna It IepuoioB KojaeOaHMii.
11. IIpeBpatieHue 3HEPrur MpH KOJIeOATETLHOM JIBHKCHUH.
Brinyxnennsie 1 cB0OOOIHBIE Koslebanus. Pesonanc.
12. Pacnipenenenue kosebanuii B yrpyroi cpene. [Ipogonbabie
Y TIONIEpPEeYHbIe 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 cBoOoabl. [ToHas KHHETHYECKAS YHEPTHS 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 U3MEHEHUH 00beMa rasa.

IVOaekTpocraTtuka
19. Dnexrpusanus ten. 3akoH Kynona. 3akoH coXpaHEHUs JJeK-
TPUUYECKOT0 3apsija.
20. Dnektpuueckoe nosie. HanpsiseHHOCTh 3JIEKTPUYECKOTO TT0-
ns1. [ToTok BekTOpa HANPSKEHHOCTH 1. MOJIS.
21. Teopema OcTtporpaackoro-I'aycca u ee npuMEHEHHE.
22. IIpOBOJTHUKH U AUDJIEKTPUKHU B JIEKTPUUECKOM IIOJIE.
23. PaboTa 1mo nepemMenieHuIo 3apsjia B JIEKTPUISCKOM TI0JIe.
[ToTenuuman u pasHOCTh NMOTEHIIUATOB. CBsI3b MEXK/y HAMPSIKEH-
HOCTBIO M PA3HOCTHIO MOTEHIHAIOB.
24. DnextpoeMKocTb. KoHAEHCaTOphI. DHEPIHs 3JIEKTPUUECKOTO
OIS
V IlocTOSAHHBII 3J1eKTPUYECKHH TOK
25. Dnekrpuuecknii Tok. Cuna Toka. [ImoTHOCTh TOKa. PasHocTh
MOTEHIMaNI0B, Hanpsbkenue, D/C.
26. VIcTOYHMKY ITOCTOSTHHOTO TOKA, X BUIEL.
27. 3akoH Oma Ju1s y4acTKa ey U nojaHou nenu. ConpoTusiie-
HUE TIPOBOJIHUKOB.
28. IlocnenoBaTeNbHOE U MApaJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa 1 MOIIHOCTH TOKa. 3akoH J[>koyns - JleHma.
30. DneKkTpruUeCcKuid TOK B Ta3ax (CaMOCTOsITeNIbHASI U HECAMO-
CTOSITeJIbHAsI IPOBOJUMOCTH, THUIIBI PA3PSAOB).
31. DneKTpUYECKHi TOK B MOJYTPOBOJHUKAX (COOCTBEHHAS U
MIPUMECHas MPOBOUMOCTH MOITYIIPOBOIHUKOB).
32. DNEeKTpUUYECKU TOK B paCTBOpaxX M pacruiaBax 3JIEKTPOITUTOB
(3akoHbl Dapajes, 3IEKTPOIU3 U €r0 IPUMEHEHUE).
VI Marnerusm
33. MarauTHoe 1oJjie, MarHuTHas UHIYKINSI, MATHUTHBIN TOTOK.
34. MarHuTHbIE CBOMCTBA BelIECTB. JlnamarneTnsMm, rnapamMarte-
TU3M U (peppoMarHeTusM.
35. JleificTBME MarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM. 3aKOH
Awmrnepa. 3akoH buo-Casappa-Jlannaca.
36./leiicTBME MarHUTHOTO TIOJIS HA ABYDKYIIHACS 3apsia. Cuma

JlopeHua.

37.5BneHne 3NEKTPOMAarHUTHOW MHAYKIIUA U CAMOWHTYKIIHH.
38. [Ipunuun neiictBus Tpancpopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBEeTa
39. Mudpaxuus cera. JudpakunoHHas pemeTka.
40. Uutepdepennius ceeta. MeToabl MOTYYEHUST KOTEPEHTHBIX

BosiH. MHTepdhepomerp MaiikenbcoHa.

41.1Tonsipuzanms cBeta. 3akoH bproctepa. 3akoH Maioca.
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42. ®otorpdekt. 3akonsl PoTtorddexra.

43. NlaBnenue ceera. OnbIThl JIeOenena.

44. OnpITHBIC 3aKOHBI U3Ty4eHUs a0COFOTHO YEPHOTO Tena (3a-
koH Credana-bonbiimMana, 3akoH BuHa).

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

VIII AtomHas u sinepHasi pusnka
46. CBs13p MEXly KOPIIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU 4a-
ctui. ®opmyna ae-bpoitns.
47. EcrecTBEHHas paJuOAKTUBHOCTb.
48. PagnoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO paciaja.
49.Ctpoenue aroma Bogopoaa. Teopus bopa.
50. AtomHoOe sipo, ero cTpoeHue. [IpoToHbI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paluOaKTUBHOCTb. S iepHbIE peakuu (IIpUMe-

phbI).

[IIkana v KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOIIETrOCs MPeICTaBICHbI B TAOIHULIE.

IlIxkana Kpurtepun oneHuBanus

3HaHHE IIPOrPaMMHOI0 MaTe€pHalla, YCBOEHUE OCHOBHOW M JOTIOJIHUTENb-
HOHN JIUTEpaTypbl, PEKOMEHIOBAaHHON IIPOIPAMMOM IUCLHUIIIUHBI, IIpa-
BUJIbHOE PELICHHE 3aJa4d (JOIyCKaeTCcsd HaJIW4YUE MalO3HAYUTENbHBIX
OMMOOK WM HEAOCTaTOYHO MOJHOE PACKPhITHE COAEp)KaHUE BOIpPOCA,
OrneHka «3a4TeHo» VI MOTPEIIHOCTh HENPUHUUIIMAIBHOTO XapakTepa B OTBETE Ha BOIPO-
CHl).

JIOTIONHUTENBHBIM YCIOBUEM IOJIyYEHUSI OLICHKH «3a4T€HO» MOTYT CTaTh
XOpOILIME IOKA3aTeNIM B XOJ€ NMPOBEACHUS TEKYILEro KOHTPOJIL U CUCTe-
MaTH4ecKasi aKTUBHAs paboTa Ha Y4eOHBIX 3aHATHUSX.

npo0esbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOTO MaTepuana, MpHHIUIHU-

O1LeHKa «HE 3aUTEHO»
aJIbHBIC ONTMOKHU MTPU OTBETE HA BOMPOCHI.

IlIkana Kputepun oneHuBanus

- 00y4aromuiics MoJHO yCBOMJI Y4eOHBIH MaTepua;

- TOKa3blBae€T 3HAHME OCHOBHBIX MOHATHI AMCUUILIMHBI, TPaMOTHO
IIOJIb3YETCSl TEPMUHOJIOTUEHM;

- TIPOSIBJISIET YMEHHE aHAJTU3UPOBaTh U 00001maTh HHPOPMAIINIO, HAaBbI-
KH CBSI3HOT'O OIIMCAHUS SIBJICHUU U MponecCcCoB;

- IEMOHCTpPUPYET YMEHHUE H3JaraTb Marepual B ONPEIeIEHHOI Jlornye-
CKOM TIOCIeI0BATEIBHOCTH,

- TOKa3blBa€T yMEHHE WIUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMHU IPUMEPAMU;

- IEMOHCTpHUpPYET CPOPMUPOBAHHOCTH U YCTOWUYHUBOCTH 3HAHUHN, YMEHUI
Y HABEIKOB,;

- MOTYT OBITh JOIMYIIEHbI OJHA—/IB€ HETOYHOCTU MPU OCBEUICHUH BTO-
POCTENEHHBIX BOITPOCOB.

OneHka 5
(OTNIMYHO)

- OTBET YJIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM HA OLIEHKY «5», HO MIPH
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:
- B YCBOGHHMH Y4eOHOro MaTepuaia JOMylIeHbl IPOoOesibl, HEe HCKa3UBILINE

OueHka 4
(xopor10)
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COOCPKAaHUEC OTBETA;
- B U3JIOKCHUHN MaTcpHraia JONYIICHBI HC3HAYUTCIbHBIC HCTOYHOCTH.

Onenka 3
(YZIOBIIETBOPUTENHHO)

- 3HaHHWE€ OCHOBHOI'O MPOTPaMMHOI0 MaTepHalia B MUHUMAJIbHOM 00be-
M€, MOTPEHIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha 3K3a-
MEHE: HEMOJHO WJIM HEIMOCJIEI0BAaTEIbHO PACKPBITO COJAEPKAHME MarTe-
pHana, HO IoKa3aHo o0Iee MTOHUMaHKE BOIIPOCOB;

- UMEJHCh 3aTPyAHEHUS WIH JOMYIIEHb! OMMMOKHU B ONpeAesIeHUU MOHS-
TUH, UCIIOJIB30BAHUN TEPMHUHOJIOTUY, ONMCAHUU SIBICHUH M IPOLECCOB,
HCIIPaBJIEHHBIE M0CIIE HABOISIINX BOIIPOCOB;

- BBISIBJICHAa HEJOCTaToO4Has C(HOPMUPOBAHHOCTh 3HAHWW, YMEHUH U
HABbIKOB, 00yYalOIIUKica HE MOKET IPUMEHUTh TEOPHUIO B HOBOM CUTya-
005038

Ouenka 2
(HEy1OBJIETBOPUTEILHO)

- MpOoOEITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepuala, IPUHITUITH-
aJIbHbIEe OLTMOKY IIPU OTBETE Ha BOIIPOCHI;

- 0OHapy>XeHO HE3HAHHWE WJIM HEMOHMMaHWE OoJibIlield WM HamOoJiee
BaXHOM YacTH y4eOHOTO MaTepuana;

- JIOTIYIIEHBI OIIMOKU B OIPEICIICHUH TOHSATHIA, TPHU HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTMCAHUU SIBJICHUU U MponecCcoB, KOTOPLIC HE UCITPAB-
JICHBI ITOCJIE HECKOJIBKUX HABOSIIIUX BOTIPOCOB;

- HC Cq)OpMI/IpOBaHBI KOMIICTCHI NN, OTCYTCTBYIOT COOTBCTCTBYIOIIHC
3HaHUsl, YMCHHUS U HAaBBIKH.

4.2.2 Dx3aMeH

He npenycMoTpeH yueOHbBIM TLIaHOM.
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JUCT PETUCTPAIIMU U3MEHEHUI

Homep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJIUPOBAaH-

HBIX

OcHoBaHue UIST BHECEHUS N3MEHCHUHN

IMonamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUSI U3MEHE-
HUA
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