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1. EJIM OCBOEHMA JTUCIIUITJIMHbI

Lenb ocBoeHust AuCUUIIIMHBI «DPU3UKa» COCTOUT B (OPMUPOBAHUE IMpE/ICTABICHUH, TOHATHH,
3HAaHUH O (YHIAMCHTAJBHBIX 3aKOHAX KJIACCHYECKOW W COBPEMEHHOW (DM3MKH M HaBBIKOB
IPUMEHEHUs B NPOPECCHOHATBHON JeATENbHOCTH, (PU3MYECKHX METONO0B M3MEpPEeHHH u
HUCCJIEIOBAHUMN.

[Tpu 3TOM 3aa9aMU TUCIUILIIHHEI SIBIISTFOTCS:

® U3y4YCHHE 3aKOHOB MEXAaHUKH, TEPMOIAMHAMUKH, HJIEKTPOMATrHETH3Ma, ONTUKU M aTOMHOM
buzuku,

® OBJIAJICHUE METOAAMH JTa0OPATOPHBIX HCCIECOBAHNN;

e BbIpabOTKAa YMEHUH IO MPUMEHEHHIO 3aKOHOB (PU3HKH.

2. MECTO JUCHMIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOU
IHPOI'PAMMBI

2.1. JlucuuniamHa «®Dwusnuka» OTHOCUTCAI K oOs3atelbHOM dacTtd bioka 1 JIMCIUIIIMHBI
(MoyNn), UMEET TECHYIO CBSA3b C IPYTHUMH TUCIUTIIIHHAMMU.

2.2. B rabmuue mpuUBEACHbl MPEAIIECTBYIOIIME U  IMOCIEAYIOIIME AMCLUIUIMHBI,
HalpaBJieHHble Ha (OPMHpPOBAaHME KOMIIETEHIIMI IUCLMIUIMHBI B COOTBETCTBUHM C MaTpULEH
xomierenuii OIN.

IIpeamecTByomme U nNocjaeayume TUCUMILIHHBI,
HANpaBJIeHHbIE HA (OPMHUPOBaHHUE KOMIIETEHIIM I

HpenmeCTByloume AUCHHUITIJINHBI HOCJICI[yIOIlII/Ie AUCHHUIIJIMHBI

1. Marematuka bezonmacHOCTE KU3HEAEATENLHOCTH




3. INTAHUPYEMBIE PE3YJIbTATbI OBYYEHUSA

[Inanupyemsble

pe3yJbTaThl

OCBOCHUA

00pa30oBaTENbHOM  IPOrpaMMbl

(OI) -

KOMIETEHIIMH OO0YyYalolMXCsl ONpeNessifoTcs TpeOOBaHUSAMH CTaHAapTa IO HAMpPaBICHUIO
noaroroBku 09.03.03 INpuknaanas napopmaTrka U GOPMUPYIOTCS B COOTBETCTBUU C MATPHIICH
kommerennuiit OI1

Ne Homep/ HaunmeHnoBanue B pesyabrare n3y4yeHus AMCHUIIHHBI
n/n HH/EKC KOMIIeTeHIIUH o0yyaromuecst 10JIKHbI:
KOMIIETeHIIUH (nm ee yacTH)
1 2 3 4

1. | OIIK-1 Cnocoben OIIK-1.2. [IpumeHsieT METOJIbI TEOPETUYECKOTO 1
MIPUMEHSTh 9KCIEePUMEHTaJIbHOTO U CCIIeIOBaHUS B
€CTECTBEHHOHAYYHbIE | TPO(ECCHOHAIbHON ASSITEIbHOCTH
n obmeunxeHepusle | OIIK-1.4. Mcnonb3yer ecTecTBEHHOHAy4HbIE U
3HaHU4, METOJIbl | OOIIENHXEHEPHBIE 3HaHUS B PO ecCHOHaIbHON
MaTEMaTUYECKOro JeSITEIbHOCTU
aHaansa u | OIIK-1.5. [Ipumensier 3HAHUA st
MO/JIETTUPOBAHHSI, TEOPETUUYECKOTO U 9KCIIEPUMEHTAIILHOT O
TEOPETHYECKOTO U | UCCIIEOBAHMUS B chepe pa3paboTKu
AKCIEPUMEHTAIBHOIO | IPOrpaMMHOI0 00€CIeueHHUS.
U CCJIEZIOBAHUS B
npoeccruoHaIbHOM
JesITeIbHOCTH




4. CTPYKTYPA U COAEP KAHUE JUCIHUIIVINHBI

4.1. OFBEM JIUCHUIIJIMHBI U BUJIbl YYEBHOM PABOTBHI

Cemectp
Bus yue6Hoii pa6oThbl Bcero uacos Ne2
4yacoB
1 2 3
AyauTOpHasi KOHTAKTHasi padoTa (Bcero) 70 70
B tom uncie:
Jlexmuu (JT) 34 34
[Tpaktuueckue 3ausatus (I13), Cemunapsl (C) 18 18
JIaGopaTtopHsble pabotsl (JIP) 18 18
KonTakTHasi BHeayauTOpHasi padoTa, B TOM 2 2
qucie:
WHIVUBUIYATbHBIC U TPYITIOBBIE KOHCYIThTAIHH 2 2
CamocrosiTebHast padora odyuaromerocsi (CPO) 18 18
(Bcero)
Pabora ¢ nekuusaMu 4 4
PaboTa ¢ KHM>KHBIMH HCTOYHUKAMHU 2 2
PaboTa ¢ 371eKTpOHHBIMU UCTOYHUKAMH 4 4
[TonroroBKa K TECTUPOBAHUIO 4 4
BrlinonHenne KOHTPONBHONU paboThI 2 2
[ToaroTroBka k npomexxyrounomy koutpoio (I1T1K) 2 2
Ipome:kyTouHas Dk3ameH () 3(18) 3(18)
arrecraums sKk3ameH (D)
B TOM YHCJI€:
[Tpuem 3k3., vac. 0,5 0,5
Koncynbranus, yac. 2 2
CPO, gac. 15,5 15,5
HUTOIO: 4acoB 108 108
O6masn 3aYeTHBIX eIMHMII 3 3
TPY10€MKOCTh




4.2. COIEP’KAHME JUCUUIIIAHBI

4.2.1. Pa3nesbl (TeMbl) IMCUUIJINHBI, BUAbI Y4eOHOH 1eATeILHOCTH U (OPMBI KOHTPOJIS

Ne
n/

Ne
ceMec
Tpa

HaumeHoBaHme pa3aesia
JUCHUIITIMHBI

Bunbl yueOHoii 1eITeJIbHOCTH,
BKJII0YASl CAMOCTOATEIbHYIO

padoTy 00y4aouXCcH
(B yacax)

JIP | II3 | CPO | Bcero

®opmbl
TeKYLIEero
KOHTPOJIA
yCIeB-TH

SN

5 6 7 8

9

Mexanuka

4 4 2 18

YcrHbli
orpoc,
3aIuTa
nabopaTOPHBI
X pabor
TECTHPOBAHHE

MounexynsipHas pu3uKa,
TEPMOAMHAMUKA

YcrHbli
orpoc,
3aImTa
nab0paTOPHBI
X paboT
TECTHUPOBAHHE

DNEeKTpOMarHeTu3m

YcrHbli
orpoc,
3ammra
71ab0paTOpPHbI
X pabor

Onrtuka.

YcrHbii
oIpoc,
3aImTa
71a00pPaTOPHbI
X paboT

DJIeMEHTHI KBAHTOBOM
TEOPUH U ATOMHOU (PU3UKH

YcrHbli
orpoc,
3aIuTa
abopaTOPHBI
X pabor

KoHTakTHasi BHeayqUTOpHas
pabora

NunuBunyans
HBEIC U
CPYIIIIOBbIE
KOHCYJIbTAlIUU

[IpomexyTouHas aTTecTaums

18

OK3aMCH

UTOIO

34

18 | 18 18 108




4.2.2. JleKIIHOHHBIH KypC

Ne HanMmenoBanue
n/ pasnesa
n TUCIUTLIMHBI

HanMeHoBaHMe TeMbI
JEKINHA

Coaep:kanue JIeKIMH

Bcero
JacoB

1 2

3

Cemectp 2

1 Mexanuka

1. Kunematuka u
JIMHAMUKa
MAaTEPUAIIEHON TOUKH

OCHOBHBIE TOHATHUS
KMHEMATHKHU: KOOPIUHATHI,
CKOpPOCTbh, YCKOpeHUE. Buib
JBUKEHUS: KPUBOJIMHEHHOE,
PaBHOMEPHOE, HEPABHOMEPHOE,
PaBHOYCKOpPEHHOE. 1-i 3aKOHBI
Herotona. MHepnuansHble
cucTeMsbl oTcyeTa. Macca u

UMITYyJIbC. 2-i 3aK0H HproTOHA.
3-i

2.3aKOHBI COXpaHEHUs
sHepruu. Pabora.
3aKOH COXpaHEHUs
MMITYJIbCa 1 MOMEHTA
MMITYJIbCa

Pabota u kuHeTHYECKaS
sHeprus. [loTeHnuanbHas
sHeprusa. KoncepBaTuBHbIE
CHCTEMBI U 3aKOH COXPaHEHUS
SHEPTUH.

CoynapeHnue Tel U poJib
UMITyJIbCca. 3aKOH COXpaHEHUs
umnynbca. BpamarensHoe
JBUKEHUE MaTepUATIbHOU
TOYKH U MOMEHT UMITYJIbCa.
3aKOH COXpaHEHUS MOMEHTA
UMITYJIbCA U €T0 pa3InyHbIe
(dhopMyImupoOBKH. 3aKOH
romanen Kerepa.

4 PenaTUBUCTCKASA
KAHEMAaTHKA u
IUHAMUKA

Hcroku Teopun
OTHOCHUTEIBHOCTH. BriBOZ
npeobpazoBanuii JlopeHma mo
OitHmreitny. Kunematuueckue
CIIEZICTBUS U3 MpeoOpa3oBaHUit
Jlopenua.

3akoHbl JMHaMHUKKU HbproTOHA B
CTO. DHeprus-umIrynscC B
CTO.

5.251eMeHTH MEXaHUKH
CIUTOIIHOM Cpebl

YpaBHEHUE HEPa3pbIBHOCTH
cTpyu. YpaBHenue bepuymnnu.
Hcreuenue xuaKocTu us
oTBepcTusa. BHyTpenHee TpeHue
B J)KUJIKOCTH. TedeHne
JKUJIKOCTH B IIUJIMHIPUYECKOM

TpyoOe.




MonekynsipHas
busnka u
TEPMOJUHAMUKA

6. TernoBble sIBICHUSA
U MOJICKYJISIPHO-
KUHETHYECKHE
IPEACTaBICHHUS.

DOMIIMpPUYECKHE Ta30BbIe
3aKOHBI M YpaBHEHUE
Kianelipona-MeHnieneena.
MouneKynsipHO-KMHETUYE CKU I
BBIBOJ] YPABHEHUS COCTOSTHUS
UJIealIbHOTO Ta3a.

7.IlepBoe Hava1o0
TEPMOJIUHAMUKH.

BuyTpeHHsIs SHEprust CUCTEMBI.
TennooOmeH u 1-it 3aKoH
TEPMOIMHAMUKH.
TermoeMKkoCTb.
Anmabarnueckuii mporiecc.
Pabora npu nzonporeccax.

8. Bropoe Havano
TEPMOJAMHAMHUKHU

uxn Kapuo u ero KIIA.
Pasznuunble popmynupoBku 2-
ro 3akoHa. Teopema KapHo u
TEPMOJUHAMUYECKAs
TeMIIEpaTypa. DHTPOIH.

9. PeanbpHbIe ra3el

dusnueckue oTIIMIUS
peanbHBIX Ta30B OT UCaTbHBIX.
Monens Bae nep Baanbca

DJIEKTPOMAarHeTu3M

10. DnexTpuueckoe
I0JIE B BAKYYME U B
JIDJICKTPHKAX

[Ba pona 5i1.3apsa0B.
JlucKkpeTHOCTb 3apsi10B U 3aKOH
COXpaHEeHHs 3apsaa. 3aKOH
Kynona. HanpskeHHOCTS 211.
nosisi. PaGoTa 311 mosst u
noteHuuat. [IpuHuun
cynepno3utn. CHIIOBbIE
JIMHUU U SKBUIIOTEHIIMATbHBIC
noBepxHocTH. Teopema ['aycca.
[Ba Bua nuanextpukos. [Tone
BHYTPU JTUIJIEKTPUKOB.

11.TTocTostTHHBIH
INEKTPUIECKUI TOK

[TonsiTHE ANIEKTPUUECKOTO TOKA
Y TUIOTHOCTH TOKAa. Y paBHEHUE
HernpepsiBHOCTU. DJ[C. 3aKkoH
OmMa. MoIIHOCTB TOKA U 3aKOH
Hxoyisa-Jlenna.

12.DneKTpoMarHuTHas
unaykus (OMN).

SBneane OMU. D1C
WHIYKLIWH. SBIIeHNE
caMOMHIyKIMU. B3anmuas
WHIYKIUS U HTHAYKTHBHO
CBSI3aHHBIC LIEMU. JHEPrUs
MarHMTHOTO MOJISL U SHEPTUst
KaTYIIKH UHIYKTUBHOCTH C
TOKOM.

Onrrka

13. l'eomerpuyeckas
OTITHKA.

3aKOHBI OTPAXKEHUS U
MpEeIOMIIEHUSI CBETa. JIU3BI.
[Toctpoenue n3obpaxeHuii B
JUH3aX.




14. BonHoBas ontuka. | MaTepdepenuns u qudpakius 2
ceta. [onorpadus.
15. Tlonspusanus HNHutepdepentus u audpaxuus 2
CBeTa. cBeTa
5 | DneMeHTHI 16.®0TOHBI ®oto3¢ ekt u mpeacTaBiIeHne 2
KBAHTOBOM TEOPHH, o poronax. Dddext KomnroHa.
ATOMHOM U siIEpPHOU
dusHKn 17. boposckas Teopust | Monemu aroma ToMmcona n 2
aTroma Pesepdopmaa. Teopust aroma
BOZIOpona 1o bopy -nmocrynarsl
bopa. IIpaBuio kBaHTOBaHUSA
opout. CriekTp aromMa Boopojaa
U CIIEKTpajbHbIE
3aKOHOMEPHOCTH.
18.2nemeHThI Bonnsbl ge bpoitns. YpaBaenue 2
KBAaHTOBOH MEXaHUKHU JUTSL BOJIH Jie- bpouisi-
ypaBHenue lpeaunrepa.
CnekTp yacTulbl B
OZHOMEPHOM SIILUKE C
OECKOHEYHO BHICOKMMHU
creHkaMu. CMBICIT BOJIHOBOM
¢bynkuuu. O6 onepaTopax u UX
CIIEKTPE U COOCTBEHHBIX
¢dbyskusax. [IpuHnumn
HEOIPeIeJICHHOCTH.
TynuensHbIN 3G eKT
HUTOI'O yacoB B cemecTpe: 34
HUTOI'O yacos 3a roa: 34
4.2.3. JIabopaTopHbIil NPAKTHKYM
Ne HaunmeHnoBanue HaumenoBanne tembl | Coaep:kanue jaboparopHoro | Bceero
n/ pasnena J1a60paToOpHOrO 3aHATHSA 4acoB
n AUCHUILINHBI 3aHATHS
1 2 3 4 )
Cemectp 2
1 | MexaHuka 1.Onpenenenune Lenb paboTsl: OCBOEHUE 2
IUIOTHOCTH TeJa METOZ0B TOUYHOT'O B3BEIIMBAHUS
PaBHILHON Ha aHAJTUTHYECKUX BECcax,
reOMEeTPUYECKOM OIpeNieTICHHE MIOTHOCTU
bopMBI. TBEPJIbIX TEJI U TUIIA BELECTBA.




2.0mnpenencHue
YCKOpEHUSs
CBOOOJHOrO MaAcHUs C
[IOMOIIBI0 MAasgTHHUKA.
Onpenenenue
YCKOpEHUs
CBOOOIHOTrO TMAaICHHS C

Lenpb pabotsl: Onpenenenue
YCKOpEHUS CBOOOIHOTO
HaJeHUs C IOMOIIBIO
MaTeMaTUYECKOro U
(U3NYECKOro MasiTHUKOB.
OmnpeneneHue yCKOpeHUs
CBOOOJIHOT'O MAJICHUS C

NOMOIIbI0  MasTHHKA | HOMOIIbIO MAasITHUKA Ha
Ha TpUUIUISIPHOM | TpUPUILIAPHOM IO/IBECE.
HOJBECE.

3. Uzyuenue Llenb pa®oThl: U3yueHue
JTMHAMUKA 3aKOHOB JIMHAMHUKHU
MOCTYNaTeIbHOTO HOCTYNaTEeIbHOI 0

JIBHOKEHUS PaBHOMEPHOTO U
Omnpenenenue PaBHOYCKOPEHHOT'O IBHKCHHS,
KO3 pUIEHTa OIIpEEIICHNE YCKOPEHHUS

BSI3KOCTH JKHUJIKOCTH
u uncia PeliHosbpaca
METOAOM IaJIa0IIero
B JKUJIKOCTH IlIapUKa

CBOOOJIHOT' O MACHHUS.
HccnenoBanue xapakrepa
JBU)KEHUS TeJla B BA3KOMN
KUJKOCTH.

MonekynsipHast
dusrka u
TEPMOJUHAMUKA

4.OnpeneneHue

ko3 (hunmenTa
MOBEPXHOCTHOTO
HATSHKEHUS BOBI
Onpenenenue
mokaszaTens aanadaTel
BO3/lyXa METO0M
Knemana - Jlezopma

[lens paboThl: onpeneneHue
k03 purmenrta
MOBEPXHOCTHOTO HATSKECHUS
BOJIBI METOIOM OTPBIBA KOJIbIIA

O3HakoOMJIEHHE C  METOIO0M
HU3MEPEHUS MOKa3aTelst
anuabarel JUIsi BO3dyXa IpH
agnabaTUIECKOM mpoiiecce

pacUIMpeHuss U TMOCIEAYIOLIEM
MU30XOpUYECKOM HarpeBaHUH.

5. U3yuyenue
3NEKTPUYECKOTO
noss

Llens pa®oOTHI: O3HAKOMUTHCS C

METOAOM MOJIETTHPOBAHHUS
AIIEKTPUIECKOTO moJs,
MOCTPOUTD
HKBHUIOTEHI[UATIbHBIE
MOBEPXHOCTH (JTuHUN)
ANEKTPOCTATUYECKOTO noJIs,

CHJIOBBIC JIMHUH I10JIA.

10




DnexTpomaruetusM | 6. MocToBoii MeTo Lenp paGoThl: 03HAKOMIICHHE C 2
U3MepeHuit KJIACCHYECKHM METOJIOM
Omnpenenenue U3MEpPEHUs COIPOTHUBIICHUS
YAEIBLHOTO 3apsiia ¥ | MPU TOMOIIM MOCTOBOM CXEMBI.
Macchbl anekTpoHa. | MccnenoBanue
IIpoBepka ypaBHEHHS | BOJIbTaMIIEpPHOM
Borycnasckoro — | XapaKTepUCTUKH BaKyyMHOTO
Jlenrmropa. bigs (k| 51 OolpeneaeHue
yIEJIBbHOr0 3apsja 3JEKTpPOHa
HAa  OCHOBAaHWH  ypaBHEHUS
borycmasckoro — JIenrmropa.
7. Onpenenenue [{ens paGoThl: MPOHAOIIOIATH 2
pannyca KpuBH3HBI Ha OIbBITe WHTEP(EPEHIIUIO
JIMH3BIC TTOMOIIBIO CBETa B TOHKOW TJICHKE (B
KOJIEIl HbIOTOHA BO3yIIIHOM CJI0€ MEXIY
JIMH30M ¥ IJIACTUHKOW) B BUIE
konery HproTona u
MO3HAKOMHUTHCS C METOJIOM
OTIpEJICICHHs] pajuyca
KPUBU3HBI JIMH3BI C TIOMOIIBIO
xosery Herorona.
Onrtuka 8. U3yuenue sBinenust | Llenb paboThl: U3YUUTD SIBJICHHE 2
nudpakuuu cBeTa nudpaxkuy B
C MIOMOIIIBIO MOHOXPOMAaTUYECKOM CBETE
I dpaKIMOHH 0N IIPH ITOMOIIH U () PaKIIMOHHOM
pemieTku PEIIETKH U IIEIH.
HccnenoBanue CHATH  BOJIBT-aMIIEPHYIO u
($oTO371EMEHTOB. JFOKC-aMIIEPHYIO
Onpenenenue XapaKTEePUCTUKH  BaKyyMHOTO
MOTEHIIAJIOB (doToremenTa u
BO30YXKICHUS aTOMOB | (DOTOCOMPOTUBIICHHUS.
pTyTH OnpenenuTts NepBHIT
MOTCHIIMA BO30YKJICHUSI TApOB
PTYTH.
7. DIeMEeHTHI 9. Omnpenenenue [lenr  pabGoTBl  OMpENETUTH 2
KBaHTOBOI TeOpuH, | Iepuoja Mojypacnaaa | Hepuoj IMoiypachajga H30Toma
aTOMHOM U SIEPHOM | paJUOAKTUBHOIO 4Be’ Tlonb3ysich HabopoM
busuku M30Tora. CBUHIIOBBIX u METHBIX
Omnpenenenue MJIACTHHOK, OTIPEIETUTh
ko3 (hpunmenTa K03 (hpULHeHT TTOTJIOIICHHS
MOTJIONICHUS CBUHIIOM | TaMMa-Ty4ed [Uisi CBHHIIA U
y-nydei Oera-nydei 11 MEJIH.
HNUTOI'O yacoB B cemecTpe: 18
HUTOI'O yacos 3a roa: 18

11




4.2.4. IlpakTHyecKne 3aHATHUSA

Ne HaumeHnoBanmue HaumeHoBaHHe TeMbI Conep:xanue Bcero
n/ pasnena NPaKTUYECKOT0 NPaKTUHYECKOI0 3aHATHS 4acoB
n AUCHHUTLINHBI 3aHATHUS
1 2 3 4 5
Cemectp 2
1 MexaHuka 1. Kunematuka u PaBHOMEpHOE JIBUKEHUE. 2
JTUHAMUKA PaBHOYCKOpEeHHOE IBH)KEHUE.
MaTepHAIILHON TOYKH | JIBM)KEHHE 1O OKPYKHOCTH.
JIMHaMuKa 3TUX ABUKEHUM.
2.3aKoHbI coxpaHeHus. | Pabota u kuHeTHUECKast 2
sHeprus. Umnynec. MoMeHT
UMITYJTbCa
2 | MonekynsipHas 3.MoznekymsipHO- OMIUpUYECKHE Ta30Bble 2
¢dusuka, KUHETHYECKHe 3aKOHBI M YpaBHEHUE
TEPMOAMHAMHUKA MPeACTaBICHHUS. Knaneiipona-Menneneesa.
3akoH ABorajapo, 3aKkoH
JlanpToOHA.
4.1lepBoe Havasio BHyTpeHHss sHEeprus 2
TEPMOAMHAMUKH H cucteMsl. Pabora B
BTOpOE Havasa TepMoauHamuke. TermnooomeH
TEPMOAMHAMUKH u 1-i1 3aKOH TEpPMOTUHAMUKH.
Tennmoemkocts. PaboTa B
TEPMOJUHAMUKE.
Anmabatnueckuit mporiecc.
Pa6ora npu uzonpouneccax.
Huxn Kapuo u ero KIT. 2-i
3aKOH T€PMOAMHAMUKH €TI0
pasnuaHble GOPMYITUPOBKH.
Teopema Kapno n
TepMOIUHAMHUYECKas
TeMIepaTypa. DHTPOIHSIL.
3 | DnekrpomarHeTusm | 5. DiaekTpuueckoe 3akoH Kyona. 2

I0JIE B BAKYYME U B
JUJIEKTPHUKAX.

HanpskeHHOCTS 211 1o U
noreHuat. J{unons.
Teopema I'aycca.
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6.ITocTostHHBIN [ToHsiTHE 3IIEKTPUUECKOTO 2
3IEKTPUUECKUIN TOK TOKa U IJIOTHOCTH TOKa.
DneKTpoMarHuTHas VYpaBHEHHE HENPEPBIBHOCTH.
unaykus (OMN). OJ1C. 3akon Oma. Pacuer
ueneit u npasmia Kupxroda.
MoI1HOCTh TOKa U 3aKOH
Jxoynsa-Jlenna.
SBneane DMU. DJIC
WHAYKIWU. SIBIeHUE
caMOMHAYKIMU. B3anmHas
WHIYKIUS U UHIYKTUBHO
CBSI3aHHBIE LIENTU. DHEPTrUs
MarHUTHOTO I0JIS U SHEPTUs
KaTyIIKU UHIYKTUBHOCTH C
TOKOM.
4 | OnTuka 7. 'eomeTpuueckas 3aKOHBI OTPAKEHUS U 2
OITHKA MIPEJIOMJICHHUS CBETA.
[Tpuaunn @epma u IBUKEHUE
CBETOBOI'O JIy4a B
HEOJHOPOIHOM cpene.
LlenTpupoBaHHas ONTUYECKAS
cucTeMa U IpaBuiia
MOCTPOCHUS U300 paKEHUH B
HEW.
8.DoTOHBI doroad ekt u 2
npeacTaBieHue o (OTOHAX.
O¢ddexr Kommnrona.
5 | DneMeHTHI 9. bopoBckas Teopus CrexTp aroma Bogopoza u 2
KBaHTOBOW TeOpuH, aToma, GOTOHBI, CIIEKTpaJIbHbIE
ATOMHOU U SIEPHOM | COOTHOLIEHUE 3aKOHOMEPHOCTH.
bu3nKu HEOIPEAETICHHOCTEH. ®oroapdekr u
npezacTaBieHne o poToHax.
Oddext Komnrona. BosHbt
ne bpoiins. CooTHoleHHE
HEOIPEEICHHOCTEM.
HUTOI'O yacoB B cemecTpe: 18
HUTOI'O yacos 3a roa: 18
4.3. CAMOCTOSATEJIbBHAS PABOTA OBYYAIOILIETI'OCs
Ne | HaumeHnoBanme pasgesa | Ne Buasr CPO Bcero
n/n (TeMbl) JUCUMILJINHBI n/n yacoB
1 3 4 5) 6
Cemectp 2
1. Paznen 1. Mexanuka 1.1. | Pabora c nekuusiMu
1.2. | PaboTa c KHI>KHBIMH HCTOYHUKAMH 2
1.3. | Pabota c 3eKTpOHHBIMU UCTOYHUKAMU
1.4. | IloarotoBKa K TECTUPOBAHUIO
1.5 | BoimonHeHHne KOHTPOIBHON pabOThI
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2. Pasnen 2. Monekynspnas | 2.1. | PaGora ¢ ekiusMu 4
usuxa, repmonunamura |5 5

Pabora ¢ KHMKHBIMH UCTOYHHUKAMU

2.3. | PaboTa ¢ 31eKTpOHHBIMU UCTOYHUKAMU

2.4. | [loaroroBka K T€CTUPOBAHHIO

2.5 | BrimonHeHne KOHTPOJIBHON pabOTHI

3. | Paznmen 3. 3.1. | PaboTa c neKnusMu 4
DJIEKTPOMarHeTH3M 3.2

PabGora ¢ KHHKHBIMH UCTOYHHUKAMU

3.3. | PaboTa ¢ 2neKTpOHHBIMU HCTOUHUKAMHU

3.4. | [loaroroBka K TECTUPOBAHUIO

3.5 | BeimonHeHne KOHTPOIBHOM paboThI

Paznen 4. Ontuka 4.1 | PaboTa ¢ JeKIHIMH 4

4.2 Pabora ¢ KHMKHBIMH UCTOYHUKAMUA

4.3 | Paborta ¢ 37IeKTpOHHBIMH UCTOYHUKAMU

4.4 [TonroToBKa K TECTUPOBAHUIO

4.5 | BeinosnHeHue KOHTPOJIBHOM paboThI

5. Pa3ﬂeﬂ 5. D1eMeHThl 5.1. Pa6oTa ¢ JEKLUSIMU 4
KBAHTOBOH TEOPpHUU U

aTOMHOM U sJIEPHOU
busuku 5.3. | PaboTa c 31eKTPOHHBIMHU UCTOYHUKAMHU

5.2. | PaboTa ¢ KHMKHBIMHA UCTOYHUKAMA

5.4. | IloarotoBka K TECTUPOBAHUIO

5.5 | BrimonHeHne KOHTPOJIBHON pabOTHI

HUTOI'O yacoB B cemecTpe: 18

HUTOI'O yacos 3arox: 18

5. MEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA IS
CAMOCTOSATEJBHOM PABOTBI OBYUYAIOIUXCS IO TUCIHUINJIUHE

5.1. Meroauyeckue yka3aHusi AJs NOATOTOBKHM O0Y4YalOIMXCHA K JIEKIHOHHBIM
3aHATUAM

Ha nekumsx pexomMeHOyeTcs HesTeNbHOCTh oOydaromerocs B ¢GopMe aKTUBHOTO
CIIyIIaHUS, T.€. MPEANOJAracTCsa BO3MOKHOCTh 3aJaBaTh BOINPOCHl HA YTOYHEHHUE MMOHUMAaHUSA
TEMbl M PEKOMEHJYETCS KOHCIEKTHPOBAHHE OCHOBHBIX  MOJOKEHHH Jiekuuu. OCHOBHas
TUIAKTUYECKAs 1eNb JICKIIUU — OOECIeYeHUEe OPUEHTUPOBOYHOM OCHOBBI JJISI TaJIbHEHUIIETO
YCBOEHUS y4eOHOr0 MaTepuana.

B xone NeKUMOHHBIX 3aHATUI HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE Y4eOHOTrO
matepuana. O0pamniate BHUMaHUE Ha KaTeropuu, (GOpMyIMpPOBKHU, PACKPBIBAIOIINE COAEPKAHUE
TEX WM WHBIX SBJICHUH U MPOLECCOB, HAYYHbIE BBIBOABI U MPAKTUUECKUE pekomenaaunu. [locie
JIEKIIUA HEO0OXOIUMO J0padoTaTh CBOM KOHCIIEKT JIEKIIMH, JleJlas B HEM COOTBETCTBYIOIIHE
3aMUCH W3 JIMTEPATyphbl, PEKOMEHJIOBAHHOW MPEINOAaBaTeIeM W MPEIyCMOTPEHHON padoueii
MPOrpamMMOoN.

Crenuduueckoid 4epToil M3y4YeHHs] JTaHHOTO Kypca sIBISIETCS TO, YTO MPUOOpETeHHE
YMEHH W HaBBIKOB pPAa0OTHI HEBO3MOXXHO O€3 CHCTeMaTHYeCKOW TPEHHPOBKH, KOTOpas
OCYILIECTBIISIETCA Ha MPAKTHUYECKUX 3aHATUSAX. KOHCYJbTallMu MPOBOASTCS C IEIbI0 OKa3aHUA
MOMOIIK O00YyYaIIMUMCsST B U3YUYCHUH Y4E€OHOr0 MaTepHalsia, MOATOTOBKA MX K MPAKTUYECKUM
3aHATHSIM.
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5.2. MeToanyeckne yka3aHusi IJIisi MOATOTOBKH O0YyYalOIIHXCA K JIa0OpPaTOPHBIM
3aHATHAM

JlabopaTopHble pabOTBI COCTaBIE€HBI B COOTBETCTBHHM C MPOrPaMMOW JTUCHUILIUHBI H
NpCaAHa3HAYCHbI AJIA 3aKPCIUICHUSA TCOPCTHYCCKOIO MaTcpHalia, IOJYYCHHOI'O Ha JICKIHUAX H
MPAKTUYECKUX 3aHATUAX, W TPUOOPETCHHS OOYYAOIIMMHCS CIIOCOOHOCTH CaMOCTOSITEIBHO
peuaTh CTaHIapTHBIC 3a/Jauu MPO(ECCHOHATBHON AEATEIBHOCTH C MPUMEHEHUEM (U3HYECKHX
3aKOHOB M MeTonoB. Ilpu moarotoBke k JabopaTOpHBIM paboTaM O0y4arouuiicst TOJKEH
CaMOCTOSITENILHO MOBTOPUTH TeOpeTHdYecKuii Marepuai. [lo pesymbratam paboThl HEOOXOIMMO
MPEIOCTaBUTh OTYET B TETPAIU JJIsI JAOOPATOPHBIX PadoT.

bopnakos, X.III. ®usuka: npakTukyM sl OOydyarolMXcs I10 HAIpaBJICHHUSIM IOArOTOBKU
01.03.04 Ilpuknannas matematuka, 09.03.04 ITporpammuas unxkenepus, 09.03.03 Ilpuknannas
unpopmaruka / bopnakos X.III., Tokymosa JIIII. — Yepkecck: BUL] CesKasI'TTA, 2018. — 88
C.

5.3. Meroan4yeckne ykasaHusi Al MOATOTOBKH O0Y4YalOINHMXCH K NMPAKTHYECKHM
3aHATHAM

[lonroToBKy K NpakTUYECKOMY 3aHITHIO KaKIbli 0O0ydarouuiicss AOJDKEH HadaTb C
O3HAKOMJIEHUSI C IIJAHOM IIPAaKTUYECKOrO 3aHATHUS, KOTOPBIM OTPaKaeT CoAEepKaHue
IPEAJIOKEHHON TeMbl. TIareabHOe NPOAyMbIBAHUE U U3YUYEHUE BOIIPOCOB IIJIaHA OCHOBBIBAETCS
Ha IpopaboTKe TEKyIlero mMaTepuaia, a 3aTeM M3y4YeHUe 00s3aTelIbHOH M OMOIHUTENIbHON
JUTEPATYpPbl, PEKOMEHIOBAHHON K JaHHOHU TEME.

Ecnu mporpamMmoil 1y CUUIIMHEL IPEAYCMOTPEHO BBIIIOJIHEHUE ITPAKTUYECKOI0 3a/1aHMUsl,
TO €ro He0OXOAMMO BBIIOJHUTH C YUETOM IPEUI0KEHHON MHCTPYKIMH (YCTHO MJIH M CbMEHHO).
Bce HOBble NOHATHSA 10 HM3y4aeMOM TeMe HEOOXOAMMO BBIyYMTh HAW3yCTb U BHECTH B
rJ0ccapyii, KOTOPBIN 11e71eco000pa3Ho BECTH C CaMOro Havasia u3ydeHus Kypca. Pe3ynpTar Takoi
paboThl JIOJDKEH TPOSBUTHCA B CIIOCOOHOCTH oOOyuaromerocs CBOOOIHO OTBETUTh Ha
TEOpETUYECKUE BOMPOCHl CEMUHAPA, €r0 BBICTYIUIEHUU U YYaCTUH B KOJUIEKTUBHOM O0CYXK/IEHUU
BOIIPOCOB U3y4Ya€MOM TEMBI, TPAaBUIbHOM BBIIIOJIHEHUH NTPAKTHUECKUX 3a1aHUM.

5.4. Meroanueckue ykazaHusi 110 CAMOCTOATEIbHOM padoTe 00yyaomuxcst
PaboTa ¢ iuTepaTypHBIMM HCTOYHUKAMHU M MHTEPHET pecypcamMu

B mpouecce NOArOTOBKM K HPAKTUYECKHM 3aHATHAM, OOydarolMMcs HEOOXOAMMO
o0paTUTh 0CcO00O€ BHUMAHME HAa CaMOCTOSTEIbHOE HM3yYEHHE PEKOMEHJOBAaHHOW y4eOHO-
METOJMYECKOH (a TakKe HAyYHOW U MOIMYJIIPHON) JIUTEPaTyphl.

CamocrosTenbHas padora ¢ yueOHMKaMH, y4eOHbIMU TOCOOUSIMH, HAYYHOH, CIIPAaBOYHOMN
U TONYJSIPHOM JMTEpaTypod, MaTepuagamMu IEepUoAMYecKuX wu3gaHuid u  HHTepHera,
CTaTUCTUYECKUMHU JIaHHBIMH SBJIsIeTCS HambOosee 3(pPeKTUBHBIM METOJOM MOJIy4eHHUs 3HAHUH,
IIO3BOJIAET 3HAUUTEJIPHO aKTUBU3UPOBATh IPOLECC OBIAJeHUs HH(pOpMalMed, cnocoOCTByeT
Oonee TIIyOOKOMY YCBOGHMIO HM3y4aeMoOro marepuana, (GopMHpyeT y oOOydaroIlUuxcs CBOE
OTHOILIEHUE K KOHKPETHOI npobJeme.

Bonee rmy0okoMy pacKpbITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOIOJHUTEIbHON
JUTEpaTypol, PEKOMEHJOBAHHOW IIpernojaBaTeNieM I10 KaXJOoW TeMe CEMHUHApCKOro WIn
MIPAKTUYECKOT0 3aHATHSA, YTO MO3BOJSET 00y4aromMMcs MPOSIBUTH CBOIO MHJMBUYyaJbHOCTh B
paMKax BBICTYIJICHUS Ha JJAHHBIX 3aHATHUAX, BBIABUTH IIMPOKUN CIIEKTP MHEHHMH MO M3y4aeMOM
npobiieme.

B xauectBe MEPONPUATHI IO TEKYIIEMY KOHTPOIIO B cooTBeTCTBUU ¢ PII/] nucuuniamHbl
BO3MOXKHO TPOBEJEHHE ayAUTOPHBIX KOHTPOJBHBIX pabOT M MPOXOXKIEHHE MPOMEXYTOUHOTO
TECTUPOBAHMS.

Jl5is ycrenmHoro mpoxXoXk/AeHNs 3TOro 3Tana 00y4yeHHusi He00X0IUMO:
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1. BuumartenbHO NPOYUTATh KOHCHEKThI, COCTaBJICHHbIE HA YIEOHOM 3aHITHH.

2. VU3yuntp TemMaTWKy KOHTPOJBHON pabOThl MO PEKOMEHJO0BAaHHBIM JIUTEPATypPHBIM
UCTOYHUKAM (y4eOHUKHU, yueOHbIe T0co0us).

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCH!, BbIAAHHBIE NIPENOJABATENEM JJIs TOJTOTOBKU K
KOHTPOJILHON padoTe.

4. IloTpeHnpoBaThCs B PELICHUM 3a/1a4, U3YYCHHbBIX HA IIPAKTUYECKUX 3aHIATHUSAX.

5. CocTaBUTh OMOPHBIN KOHCIEKT 10 KOHTPOJIUPYEMBIM TEMaM.

[Ipu moaroToBKe K TECTUPOBAHUIO HEOOXOAMMO:

— npopaboTaTh HH(OPMALIMOHHBIN MaTepual Mo JUCIUILINHE,

— YeTKO BBIACHUTb BCE YCIOBHMsS TECTHPOBAHHUS 3apaHee: CKOJbKO TECTOB Oyaer
MPEJIOKEHO, CKOJbKO BPEMEHM OTBOJUTCS HAa TECTUPOBAHME, KaKOBAa CHCTEMAa OLEHKU
pe3yJIbTaTOB U T.J.

[Tpu mpox0oXAeHUN TECTUPOBAHUSI HEOOXOIUMO:

— BHUMATEJIbHO W J0 KOHIIa MPOYHUTATh BOIPOC U MpeljaraemMble BapHaHThl OTBETOB,
BBIOpATh NMPAaBUIIbHBIE (UX MOXKET ObITh HECKOJIBKO);

— B IPOLIECCE€ DPELIEHMS JKEeNaTeIbHO NPUMEHSATh HECKOJBKO I0AXOM0B B PEIICHUU
3aaHus (3TO MO3BOJSET MaKCUMaJIbHO T'HMOKO ONEpUpOBaTh METOJAMM PpELIeHMs, Haxons
Ka)KIbIH pa3 ONTHUMAaJIbHBIA BapUaHT);

— HEe TPaTUTb MHOTO BPEMEHHU Ha «TPYAHBIA BOIPOC», MEPEXOAMUTH K APYTHM TECTaM,
BEPHYBLINCh K HEMY B KOHIIE;

— OCTaBHUTb BpeMs ISl IPOBEPKU OTBETOB, YTOOBI N30€KaTh MEXAHUYECKUX OIINOOK.

IMoAroTOBKY K TeCTHUPOBAHMIO HEOOXOAMMO OCYIIECTBIISITH MOITAITHO.

Ha nepBom sTame HeoOXOIUMO MOBTOPUTH OCHOBHBIC MOJIOKEHHUSI BCEX TEM, JIETAILHO
pa3bupas Hambosiee CIOXHBIE MOMEHTBHL. HenoHsSTHBIE BOMPOCHI HEOOXOJMMO BBINMKCHIBATH,
YTOOBI 110 HUM MOXXHO OBLIO MPOKOHCYJIBTUPOBATLCS C MPEMOAaBaTEIeM Mepe MPOX0KICHIUEM
WTOrOBOr0 TecTHUpoBaHUA. [lOArOTOBKY MO TemMaM KaKIOW JIUIAKTUYECKOM E€IUMHULIBI
11enecoodpa3Ho MPOU3BOIUTE OTIEIBHO. Ha ATOM 3Tame HeoOX0AMMO MCIOJIb30BaTh MaTepHaIbl
JIEKIIMOHHOT'0 Kypca, MaTepuabl CEMHUHAPCKUX 3aHSATUW, TECTOBbIE 3aJlaHUS JI1 TEKYILEro
KOHTPOJISl 3HAHUM, a TaKKe MPE3CHTAIUU JIEKIIMOHHOT 0 Kypca.

Ha BTOpoM »5Tame mnoAaroroBku mpennaraercss 0e3 MOBTOPEHUS TEOPETUUYECKOTO
MaTepHala J1aTh OTBETHI TECTOBBIEC 3aJlaHUsl sl pyOeKHOro KOHTpOJs 3HaHUU. Eciu oTBeTHI Ha
KaKHe-TO BOMPOCHI BBI3BAM 3aTPYAHECHUE, HEOOXOIUMO eIIe pa3 MOBTOPUTH COOTBETCTBYIOIIUI
TEOPETUYECKUN MaTepHall

Hakonen, TpeTwii 3Tam TMOATOTOBKHM HEOOXOIUMO OCYIIECTBUTh HEMOCPEICTBECHHO
HakaHyHe Tecta. Ha gaHHOM 3Tame HEOOXOAMMO aKKypaTHO MPOCMOTPETh BECh JIEKIIMOHHBIM
KypC.

B caydae, ecaum  pe3ysbTaThl  BBINOJHEHUS TECTOBOIO  3a/JaHUS  OKA3aJIUCh
HEYJI0BJIETBOPUTEIBHBIMU, HEOOX0AUMO 3a(hUKCHUPOBATH TEMBI, HA BOMPOCHI IO KOTOPHIM ObLIH
JaHbl HEBEPHBIC OTBETHI, W €IIe pa3 yrJIyOJICHHO IOBTOPHTh COOTBETCTBYIOIIME TEMBI B
COOTBETCTBHMH C YKa3aHHBIMU BBIIIIE TPEMsI ATallaMU MOJIFOTOBKHU K TECTUPOBAHUIO.

CamocrosiTenbHas pabota 00ydaroIUXCsl BKJIIOYAET MOJArOTOBKY K YCTHOMY OIPOCY Ha
JEKIIMOHHOM U TpakTUYeckoM 3aHsATuAX. Omnpoc mnpencraBisier coboil (Gopmy Tekymiero
KOHTpOJISI yCIEBAaeMOCTH oOydarolerocs Mo u3ydaeMoil nucuuiuivae. [Ipy moaroroske K
OMpOoCy HEOOXOIMMO H3YYHTh MaTEepUabl JICKIIUU, OCHOBHYIO U JIOMOJHUTEIBHYIO JINTEPATypYy,
a Takke MH(OPMAIMIO C UCMOJIb30BaHHEM VHTEpHeT-pecypcoB IO 3asBICHHON Teme. Tembl
MPAKTHYECKUX 3aHSATHHA, BOMPOCHI I O0CYKICHHSI, @ TAK)K€ KOHTPOJIbHBIE BOMPOCHI TAIOTCS B
METOJMYECKUX YKa3aHHIX [0 COOTBETCTBYIOIIMM TeMaM I CHUIUIMHBL. OOyJarommiics JOmKeH
00paTUTh BHUMaHWE Ha OCHOBHBIC TEPMHUHBI U TIOHSTHS MO TEME, Ha MPOOJIEMHBIE BOMPOCHI,
o100 PaTh TOMOTHUTEIBHYIO JINTEPATYPY JUISl UX OCBEIICHUS, COCTABUTH TE3UCHI BBICTYILICHUSI.
OtBer oOOy4ammierocss  JODKEH OBITh pPa3BEPHYTHIM, apryMEHTHPOBAHHBIM, JIOTHYECKH
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BBICTPOCHHBIM. [IpH BBICTaBIIEHHH OLEHKH YYHUTHIBAETCS IPAaBUILHOCTh OTBETA IO COAECPIKAHHUIO,
CaMOCTOATEJILHOCTb CY’KJEHUN U BBIBOJ OB, YMEHHE aHAJIM3UPOBATH U CBA3BIBATh TEOPETUUECKUE
ITOJIOKEHUS C TIPAKTUKOM.

MeTtoauyeckue YyKa3aHusi s O0y4alomUMXcsl K BbINOJHEHHIO KOHTPOJILHOM
padoThI
1 Kypc ¢usuku : yauedbnoe nmocodue / A. H. Jlapuonos, 0. U. Kypakos, B. C. Boumes [u

ap.]. — Boponex : Boponexcknii l'ocymapcTBeHHbI  ArpapHblii  YHHUBEPCHUTET
uM. Mmmepatopa Iletpa IlepBoro, 2016. — 203 c. — ISBN 978-5-7267-0929-1. — Texker :
anekTpoHHbl // LudpoBoit obOpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/72682.html

2. ®usuka. [Iporpamma, MeTonnyecKue yKa3aHHsl, K BBITOJHEHHIO KOHTPOJIbHOW pabOThI, IS
obyuaromuxcst Hanpasienus moarotoku 09.03.03 IMUD /X.II. Bopnakos, JLII. JfokymoBa, -
UYepkecck:BUILL CeBKapl'A, - 63c.

IIpomesxkyTouHasi aTrecTamus

ITo mToram 2 cemecrpa HpOBOAMTCS 3K3aMeH. [Ipu MOATOTOBKE K clade dK3aMeHa
PEKOMEHIYETCsl I0JIb30BaThCAd MaTepuajlaMyd MPAKTUUYECKUX 3aHIATUA W MaTepualaMi,
U3yUYEHHBIMU B XOJI€ TEKYIleH CaMOCTOsTEILHONU PabOThI.

DK3aMEeH MPOBOIUTCS B YCTHOM WM MHCHbMEHHON (hopme, BKIIOYAET MOATOTOBKY U
OTBETHI O0YyYaIOIIErocsi Ha TeopeTH4ecKue Bompochl. [lo mToram sk3ameHa BBICTaBISETCS
OLICHKA.

[To utoram oOydeHus: B ceMecTpe K 3K3aMEHY JOMyCKalTcs 00ydaroliuecsi, UMEIoIue
MTOJIOKUTEJIbHBIC PE3YJIBTATHI 10 3aIMTE J1a00PATOPHBIX PadoOT.
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https://www.iprbookshop.ru/72682.html

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

Ne Ne Bcero
n/m | cemec Buabl yueOHoI padoThI Oo0pa3oBare/ibHbIE TEXHOJOTHH | YaCOB
Tpa
1 2 3 4
1 2 Jlexnus «Kunematuka u | Jlekmus-npe3eHTanus 2
JTUHAMUKA MaTePHAIbHON TOUYKI
2 Jlexnus «Mexannueckue | JIekuus-mpe3eHTamus 2
KOJIeOaHMs U BOJIHBD»
3 Jlexuus «['eomerpuueckas | Jlekuus-npe3eHTanus 2
OTITHKA)»
4 Jlexknusa «®OTOHBI» Jlexuus-npeseHTanus 2
5 [TpakTHueckoe 3aHATHE «3aKOHBI | Pa300p KOHKPETHBIX CUTYaLUH 2
COXPaHEHHUSI»

7. YHEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE

TV CIUTIITAHBI

7.1. IlepeyeHb OCHOBHOI U JONOJHUTEJIbHOMH YUeOHOM JTUTEPATYPbI

CIIHCOK 0CHOBHOIH JINTEPATYPHI |

1.

Bypyuenko, A. E. O6mas ¢usuka. [IpuknagHeie acreKTsl aTOMHON (QU3UKH : yaeOHOoe mocodue / A. E.
Bypyuenko, A. K. Mockanés, A. D. CokonoB. — KpacHosipck : CuOupckuii (enepaibHblii YHUBEPCHUTET,
2019. — 76 c. — ISBN 978-5-7638-4082-7. — Texkcr : snexktpoHHbIi // L{udpoBoit oOpazoBaTenbHbIN
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/100064.html

Bonkos, A. ®. Kypc ¢pusuku. B 2 tomax. T.1. dusnueckrie 0OCHOBBI MexaHUKH. MolekyssipHas Gpu3uka u
TEepMOJMHAMHUKA. DIEKTPOCTATHKA. [[OCTOSHHBIH ANEKTPUYECKH TOK. DJIEKTPOMAarHeTu3sM : ydeOHOe
nocooue st 00y4aronuxcs 00pa3oBaTeNbHbIX YUPEKICHUH BBICIIETO TPO(eccCHOHAIBFHOr0 00pa3oBaHus /
A. ®. Bonkos, T. Il. JlymnueBa. — 2-¢ usn. — JloHenk : JIOHCHKHWHA HAIMOHAJIBHBIA TEXHUYECKUN
yauBepcuter, 2019. — 300 ¢. — Tekcr : snekrponusiid // Lludpooii obpazoBarensHbIil pecypc [PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/105812.html

Bonko, A. ®. Kypc ¢muku. B 2 Tomax. T.2. Konebanmms w BOdHBI. BomHOBas W KBaHTOBas
OIITHKA. DJIEMEHTHI KBaHTOBOW MeXaHWKH. OCHOBBI (PM3UKH TBEPAOTO Teia. INEMEHTH (PU3UKH aTOMHOTO
sIpa @ ydeOHOe ocoowne [uIs 00yJaromuxcsi 00pa3oBaTeNIbHBIX YUPEXKIEHHH BBICIIEro NpoQeccnoHaIbHOTO
obopazoBanust /| A. ®@. Bonkos, T. II. JlymnueBa. — 2-¢ m3n. — JloHenk : JIOHEUKWI HaIlMOHATBHBIN
TexHu4yecknii yHuBepcurer, 2019. — 280 c¢. — Tekcr : anexktponHsiii // Ludposoii obpazoBarenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/105813.html

I'ydan, A. 1O. ®usrka MaruuTHBIX sBiaeHui : yaeouuk / A. 0. I'ydan, 0. M. I'ydan. — Pocros-na-Jlony,
Taraupor : M3parenasctBo IOxHOTO (hemepanpuoro yausepcurera, 2020. — 372 ¢. — ISBN 978-5-9275-
3552-1. — Tekcr : anexktpoHHsbIit // Ludpooii obpazoBarensublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/115544.html

Jmutpuea, E. 1. ®usnka : yuednoe mocobue / E. Y. ImutpueBa. — 2-¢ u3a. — Capatos : Al IIu Dp
Memna, 2019. — 143 c. — ISBN 978-5-4486-0445-4. — Tekct : anekrpoHubii // Iludposoi
obpaszoBatenbHblil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/79822.html

Baitnamesa, I'. H. ®usuka : y4eOHOe MOCOOHE IS CTYAEHTOB HaIpaBlIEeHHMH MOArOTOBKH: 36.03.02
«3ootexHus», 35.03.07 «TexHONOrUs MPOU3BOJICTBA M MEPEPAOOTKH CEIbCKOXO3SIHCTBEHHON MPOAYKIIAL /
I'. H. 3aiinameBa. — Kazanp : Ka3zaHckas rocygapcTBeHHasi aKkaaeMus BETEPHHAPHOM MEIUIIMHBI UMEHH
H.D. baymana, 2019. — 152 ¢. — Tekcr : anekrponusiit // LudpoBoit obpaszoBatenbHblit pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/104855.html

Ios3uep, A. A. ®usuka. ba3ossiit kypc. Yacts 1 : yuebHoe mocodue / A. A. Ilor3uep, A. I'. Auapeera, K.
A. llymuxuna. — ExarepunOypr : Ypanbckuii penepansubiii yausepeurer, 9bC ACB, 2016. — 168 ¢. —
ISBN 978-5-7996-1701-1. — Tekcr : anektpoHHslii // Lndposoit odpazoBarensHblii pecypc IPR SMART :
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[caiit]. — URL.: https://www.iprbookshop.ru/68406.html

Tpodumona, T.M. Kypc ¢usuku : y4ue6. mocoobue/ T.U. Tpodumosa.— 17-e uzn., crep. — M.: Akanemusi.
2008. — 560 c.- TekcT: HEMOCPEACTBEHHBIN.

®uspka. B 2 gactax. Y.1 : yauebnoe mocobue / I1. O. Kpacnos, O. A. Kynpssuesa, O. 0. Mapkosa, E. 10.
TOmxkoBa. — KpacHospck : CHOUPCKUN TOCYIapCTBEHHBIM YHUBEPCUTET HAYKM U TEXHOJIOTUM UMEHU
akanemuka M.®. PemerneBa, 2020. — 136 ¢. — Tekcr : anextponHslii / LudpoBoii oOpa3zoBaTenbHbIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/107230.html

10.

ymureoun, WM. M. M30paHHBIC TJaBbl TEOPETHUCCKOW (U3WUKH: CTATUCTHYECKas (HU3UKa : ydeOHOe
nmocooue / WM. M. Ilymnebun, JI. U. SxueHko. — Boponex : BopoHexckuil rocymgapCTBEHHBIN
TexHuueckuii yHuepcuter, ObC ACB, 2019. — 90 c¢. — ISBN 978-5-7731-0767-5. — Tekcr :
anektponuslii  //  IludpoBoit oOpasomarenbHblli pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/93257.html

11.

Kypc ¢uzukn : yaedbnoe mocobue / A. H. Jlapuonos, 0. . Kypakos, B. C. Bonmes [u ap.]. — BopoHex :
Boponexckuit I'ocynapcrBennsiit Arpapabsiii YHuBepcuter uM. Mmmeparopa Ilerpa Ilepsoro, 2016. —
203 c. — ISBN 978-5-7267-0929-1. — Texkcrt : amexktpouHsIii // Ludposoii odpasoBarensHEI pecype IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/72682.html

12.

Muxaiinos, B. K. Bonubl. Ontuka. AtomHas ¢usuka. MonekynsipHas ¢usuka : yuebHoe mocodue / B. K.
Muxaiinos, M. U. [TangunoBa. — MockBa : MOCKOBCKHiI rOCYIapCTBEHHBIN CTPOUTENBHBIN YHUBEPCHUTET,
39bC ACB, 2016. — 144 c. — ISBN 978-5-7264-1391-4. — Texkct : snektpoHHbii // Ludposoii
obpasoBarenbHbIil pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/62614.html

13.

TamneikoBa-bymkesna, WM. W.  @unsmka. Yacte 1.  Mexanuka. Monekymsipaast ~ ¢u3uka U
TEepMOJMHAMHKA. DJIEKTpHIECTBO M MarHeTH3M : yueOHuk / WM. W. TamuteikoBa-bymkeBny. — MUHCK :
Breimmaiiiras mkona, 2014, — 304 ¢. — ISBN 978-985-06-2505-2. — Tekcrt : anekTponnsiit // Hudpposoit
obpaszoBatenbHblil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/35562.html

14.

TamieikoBa-bymkesud, Y. Y. ®dusuka. Yacte 2. Onruka. KBantoBas ¢usuka. CTpoeHue u ¢usnyeckue
cBoiicTa BeectBa : yueOHuk / M. U. TambikoBa-bymikeBnd. — MuHck : Bpimaiinias mkona, 2014, —
232 c¢. — ISBN 978-985-06-2506-9. — Tekcr : anexktponnsiii // Iudposoii odpazosatenbHbIii pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/35563.html

Cnuco

K JIONOJTHUTEJIBLHOI JIUTEPaTyphl

15.

Kamenko, A. Il. ®usuka tBepaoro tena. dusnka sapa. SnepHble peakMy : METOIUYECKHE YKa3aHUS K
MPaKTUYECKUM 3aHSATHSAM M JOMAlIHUM 3aJaHusM 110 JUCHUIUTMHAM: «B3anMonelicTBHe H3ITydeHHs C
BeriectBoM», «Teopernueckas ¢usuka», «dusnueckue cBoiicrBa TBepabix Tem» / A. Il. Kamenko, I'. C.
Crpokosckuii, C. M. Ilapanos. — Jluneuk : Jlunmenkuil rocynapcTBeHHBIH TEXHUYECKUH YHHBEPCUTET,
3bC ACB, 2015. — 20 ¢. — Tekcr : anexTpoHHslii // Lludposoii odpazosatensHbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/55674.html

16.

Obmas ¢usuka. MonekymsipHass (Qu3nka © TEepMOAWHAMHKA. ATOMHAs, KBaHTOBasS M sACpHAs
¢u3uka. Pusnka TBEIOTO Tena : maboparopHslid mpakTtukyM / 0. M. T'onosun, 1O. I1. JIsmenko, B. H.
XonoaunuH, B. M. TlonukaprnoB. — Tam60B : TamO0BCcKuil TOCY TapCTBEHHBIN TEXHUUECKUN YHHUBEPCHUTET,
39bC ACB, 2013. — 96 c¢. — ISBN 978-5-8265-1180-0. — Texkct : smektponHbIi // Lludposoii
ob6pasosarenbubiit pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/63881.html

17.

Kocapesa, E. A. Konrpons 3HaHuii Ha sabopaTopHOM mnpakTHKyme 1o  ¢usuke. Y.1.
Mexanuka. MosekynsipHast ¢pusrka u repmoaunamuka / E. A. Kocapesa, 10. B. Benukanoa. — Camapa :
Camapckuii rocynapcTBeHHbI TexHuueckuid ynuBepcuteT, ObC ACB, 2020. — 123 c¢. — Tekcer :
anektponusld //  lludposoit obOpazoBarenbhbiii  pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/105211.html

18.

Ca0putnHCKME, A. B. ®m3uka B 3amadax YU.2. DiuekTpocTaTHKa, MOCTOSHHBIA TOK, SJIEKTPOMArHETH3M :
yueOHOoe mocooue / A. B. CaObummackuii. — bBenropox : benaropoackuii rocymapcTBEHHBIN
TexHojoruuecknit yaupepcuteT uM. B.I'. IllyxoBa, DBC ACB, 2019. — 96 ¢. — TekcT : 3JeKTPOHHBIH //
Iudposoit 00pa3oBaTebHBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/106207.html

19.

Cagenbes, .B. OcHoBbl Teoperneckoi ¢u3uku. B 2-x T. T.1. Mexanuka. DIeKTpoANHAMUKA: YIeOHHUK/
N.B. Casennes. — CII6.: Jlanp, 2005. — 496 c. - TekcT: HeOCPeACTBEHHBIH

MeTtoauyeckue MaTepuabl

1.

Ousuka. [Ipaktukym gy oOydaromuxcs 1mo HampasieHusM moaroroBku 01.03.04

[Ipuknannas wMatematuka, 09.03.04 Ilporpammuas wunxenepus, 09.03.03 Ilpuknannas
unpopmatuka / bopnakos X.II., Jloxymosa JI.ILI.-BUL] CeBKaBI TTA, Yepkecck, 2018

7.2. IlepeueHb pecypcoB HH(POPMAIMOHHO-TeJTeKOMMYHHUKAUMOHHOI ceTn « UHTepHeT»
http://window.edu.ru- Eannoe okHO 10ocTyna K 00pa3oBaTeIbHBIM PeCypcam;
http:// fcior.edu.ru - denepaspHblii EHTP HHPOPMAIIOHHO-00Pa30BaTEIbHBIX PECYPCOB;
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http://elibrary.ru - Hayunas snekrponHas Oubamoreka.

7.3 UndopManMoHHbIe TEXHOJIOTH, JTUIIEH3HOHHOE POrpaMMHOe o0ecneyeHune.

JIMIIeH3M OHHOE MPOrPaMMHOE 00€eCIeyeHIe

PexBU3UTHI HMIIEH3UH/ TOT OBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

Wnentuduxarop noanucuuka: 1203743421
Cpok neiictBus: 30.06.2022

(npoasieHre MOANUCKH)

MS Office 2003, 2007, 2010, 2013

Csenenus 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JInnensust 6eccpodHast

Antusupyc Dr.Web Desktop Security Suite

JIntieH3MOHHBIN cepTHduUKaT
Cepuiinbrii Ne 8DVG-VI6F-H8S7-NRBC
Cpok neiictBus: ¢ 20.10.2022 1o 22.10.2023

Hudporoit o6pazoBarenbHbIi pecypc [IPR
SMART

Jlunensuonusii qoropop Ne 10423/2311 ot
30.06.2023 1.

Cpok neiictBus: ¢ 01.07.2023 r. no
01.07.2024r.

Becruiatnoe IIO: Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI
8.1. TpeOoBanus Kk ayAuTopusM (IOMelIEeHUSIM, MeCTaM) /ISl IPOBeIeHUs 3AHATHI
1. YueOHas aynuTopus 1Jis NPoBeeHUs 3aHATHI JeKIUOHHOI0 THIIA.
YdaeOHas ayquTOpHs IS IPOBEICHUS 3aHATUN JICKIIMOHHOTO TUTIA

Cnennanu3upoBaHHas MeOelb:

Kadenpa - 1mt., mocka menoBas - lmt., maptel - 301T., CTYNIbS - 611IT.,
Ha6op nemoHCcTpaninoHHOTO 000PY/I0BAaHUS U yU€OHO-HATJISAIHBIX TOCOOHIA, 00eCTIeUnBaIOIINX

TEMAaTUUYECKU € IO CTPALIUHN:
IIpoekTop - lmr.

OKpaH MOTOPU30BaHHBIN - 1 1T.
HoyTt0yxk -11mT.

2. YueOHas ayJuTopusa AJd MPOBEACHUSA 3aHATHH CEMHUHApPCKOro THIla, KYpPCOBOIo
NMPOCKTUPOBAHUA (BBIHO.]IHeHI/Ie KYPCOBBIX paﬁoT), rpynnoBbiIX U HWHAHUBUAYAJBHBIX

KOHCYJIbTalUii, TEKYLEro KOHTPOJIS U MPOMEKYTOUYHOI aTTecTaluu.

Crneunanu3npoBaHHast MeOeIb:

Cron yueHnueckuil — 12 1wt., cTynbs yueHU4ecKuil — 37 mT., CTON — CTEIUIaXKU — § IUT., CTOJI
npenogasareis — 1 WT., CTya — npenogasarens — 1 mT., mkad KHUKHBIN — 2 mIT., mKad
IaTsSHON — 1 1T., JOoCKa yueHuyeckas — 1 mT., Bemanka — | 1mT., )Kano3u BepTUKAIbHbIE — 3

IIT.

Texnuueckue cpeacTa 00ydeHus, CIIyKalue JJs TPe1ocTaBleHus yaeOHon nHdopmamu

OO0JIBIION ayTUTOPUU:

DKpaH Ha mTaTuBe — 1 wT;

IIpoexTop — 1 m;

HoytOyk — 1 mT;

KomrrekT ontrnueckas ckambs — 10 mT;
Mounoxpomarop — 1uiT;

OnexTpoHHBIN ocuuuiorpad — 1 mr;
Mukpockonsl — 21IT;

Pedpakromerp AG6e — 11uT;
JlaGopaTopHblii cTeHa — 1mT;
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Tabnmuna MenaeneeBa — 11T;

Becel nabopatopusble -11irt;

YcTaHoBKa 17151 M3Y4EHHS JIEKTPOn3a — 1 T;

Moct Yurcrona — 1 mt;

YcTaHOBKa 111 O peieieHns YAeIbHOro 3apsaa dJIeKTpoHa — 1 mT;
DNEeKTPOU3MEpUTEIbHbIE TPUOOPHI — SIIIT;

Beimpsamurens — 1 mr

3. JIaGopaTopus 3/1eKTPUYECTBA, MATHETHU3MA U ONTHKHU
Crnennanu3upoBaHHast MeOeIb:

Cron yuyeHndeckuii — 12 mIT., CTyNbs ydeHUYEeCKHi — 37 WIT., CTON — CTEIUTaKU — § IIT., CTOJ
npernoaasatens — | mrT., cTys — npemnojaBatess — 1 WIT., mKad KHWKHBIN — 2 1T, mKad
mIaTsHoi — | mT., Jocka yueHndeckas — | mT., Bemanka — | mT., )Kalo3u BepTUKAIbHBIC — 3
IIT.

JIaGopaTopHOe 000pyAOBaHNE, TEXHUUECKHE CPEICTBA 00YUCHHUSI, CIyXKAIHe IJIs
npeaocTaBieHus yueOHoM nHpopMannu 60JIbIION ayAUTOPHUH:

OkpaH Ha mTatuee — 1 wrT;

IIpoexTop — 1 m;

HoyTt0yk — 1 mir;

Kommnekt ontuueckas ckambs — 10 miT;

Monoxpomartop — 1uiT;

DneKkTpoHHBIN ocuutorpad — 1 wmr;

Mukpockonsl — 21IT;

Pedpakromerp A66e — 11uT;

JlabopaTopHbIii cTeHx — 11T;

Tabnmuna Menneneesa — 11T,

Becbl mabopaTtopHsie -11T;

VYcTaHoBKa 1151 U3y4E€HHS 3JIEKTpon3a — 1 1T;

Moct Yurcrona — 1 mr;

YcTaHoBKa 1715 ONIpEeIeHHs yIeTbHOTO 3apsiaa dJIeKTpoHa — mT;
DNeKTpOU3MepUTEIbHbIE TPUOOPHI — SIIIT;

Beimpsamurens — 1 mr

4. IloMeeHNne ISl CAMOCTOATEIBHOM padoThI.

Otaen oOcnyKMBaHUA MTEYATHBIMHU U3AaHUSMU

Crennanu3upoBaHHasi MeOeCIb:

Pa6oune cronbl Ha 1 mecto — 21 miT.

Crynbs — 55 wr.

HaGop nemoncTpaninoHHOro 000py/10BaHus U yueOHO-HATJIAIHBIX TOCOOUI, 00eCTIeunBatOINX
TEMATUYECKUE UILTIO CTPAIUU:

DKpaH HaCTeHHBIN — 1 mT.

[TpoexTop — 1 mT.

HoytOyk — 1 .

Nnpopmarnmonno-oudamuorpadudeckuii otaer.

CrennanusupoBaHHasi MeOeIb:

PaGoune cronbl Ha 1 MecTo - 6 1IT.

Crynbs - 6 .

KomnbroTepHast TEXHHKA ¢ BO3MOXXHOCTBIO IOJKITIOYEHUS K ceT «HTepHeT» U obecrieueHrneM
JIOCTYTIa B JIEKTPOHHYIO HH(OpManOHHO-00pa3zoBaTenbHyo cpeny @PI'BOY BO «CeBKaBl Ax:
[lepconanbHblit KOMIIBIOTEP — 1 1IIT.

Ckanep — 1.

M®VY — Tmr.
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Otnen o0CTy>KUBaHUS YICKTPOHHBIMU H3TAHHSIMH
Criennanm3upoBaHHas MeOeIIb:

PaGouue ctomnbl Ha 1 MecTo — 24 mmT.

Crynbs — 24 .

HaGop neMoHCTpainoHHOr0 000pYy/I0BaHUS U yU4eOHO-HATIIHBIX TOCOOUI, 00ECIIeUnBaIOITIX
TEMATUYECKUE UILTO CTPALUU:

WNHrtepakTtuBHas cucrema — 1 mrt.

Monutop — 21 mT.

CeteBoit TepmMuHai —18 mit.

IIK — 3 1.

M®YV — 2 mir.

[Ipuntep — lmr.

8.2. TpeGoBanus k 000pyAOBaHNIO Pad0YNX MeCT NpenoAaBarTess U 00y4arIuXCs
1. pabouee MecTo IpenofaBaTelis, OCHAIEHHOE KOMIIBIOTEPOM.
2. paboune MecTa 00y4aroIMXcsl, OCHAIIEHHbIE KOMIIBIOTEPOM.

8.3. TpeOoBaHus K ClIeNUAJTU3IMPOBAHHOMY 000PY/10BAHUIO
Her
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9. OCOBEHHOCTHU PEA/IMBAIIMN JUCIHHUIIVIMHBI JJ151 UHBAJIMIOB U JIML C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMU 31OPOBbS1

Jns oOecneueHuss oOpa3oBaHUS HMHBAIUAOB U OOydYaIOIUXCS C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0pOBbsl pa3pabaThiBacTcsi (B ciaydae HEOOXOIMMOCTH) aJalTHpOBaHHAs
oOpa3oBarenpHas MPOrpaMma, WHAUBUIYaJIbHBIH Y4eOHBIH IJIAH C YYE€TOM OCOOEHHOCTEH UX
MCUXO(PU3NIECKOr0  pa3BUTUS M COCTOSIHHMSI  37I0POBbS, B UYAaCTHOCTH MPHMEHSIETCS
WHIMBUAYATbHBIA MOAXOJ K OCBOCHHIO JUCIMIUIMHBI, WHIANBUyAJIbHBIC 3aJaHus: pedepaTsl,
MUChbMEHHBIE Pa0OTHl M, HAOOOPOT, TOJIBKO YCTHBIE OTBETHI W JHMANIOTH, WHAWBHUIyallbHBIC
KOHCYJIbTAIlMH, WCIONb30BaHHEe MAUKTOQOHA W JPYrHMX 3aMUCBHIBAIONIMX CPEICTB IS
BOCIPOM3BEEHUS JEKIIMOHHOTO M1 CEMUHAPCKOr0 MaTepuara.

B mensx oOecriedeHuss 0OydYarOmMXCsi WHBAIUIAOB H JIMIl C OTPAaHUYECHHBIMH
BO3MOXXHOCTSIMA ~ 37I0pPOBbsI  KOMILIEKTYeTCs (OHJ  OCHOBHOM  y4eOHOW JIMTEpaTyphl,
ANIEKTPOHHBIX 00pa30BaTEbHBIX PECYPCOB, TOCTYN K KOTOphIM opranu3oBaH B bULl Axkanemun.
B Oubnuoreke mNpoBOMATCS WHAMBUAYaJbHbIE KOHCYJIbTAlMU JJIsI JIAHHOM KaTEropuu
MOJIb30BaTEJ e, OKa3bIBAETCSI TOMOIIb B PETUCTPAIIMU U UCIOJIB30BAHUHU CETEBBIX U JIOKAJBHBIX
AJIIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, MIPEIOCTABIISIOTCS MECTA B YUTATILHOM 3aJie.
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®OHJ OHEHOYHBIX CPEACTB

Mo JTMCIUIIJIUHE duzuka

ITpuinoxenue 1
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1. MACHOPT ®OHJIA OIIEHOYHBIX CPEACTB 11O JUCIHUIIJIUHE
dusuka

1. Komnerenuuu, (popmupyembie B mpouecce M3y4eHus AMCUUIIIIMHbBI

HNupexc DopMyTHPOBKA KOMIIETECHIIUH

OIIK-1 CriocoOeH TpPUMEHSITh €CTeCTBEHHOHAayYHbIE M OOIICHHXCHEPHBbIE 3HaHMUS,
METOJIbl MaTeMaTUYeCKOro aHaiu3a W MOJAEIMPOBAHUS, TEOPETHUYECKOro U
9KCIEPUMEHTATIBHOTO UCCIICOBAHUS B MTPOPECCHOHATBHOMN AESITETFHOCTH

2. Jranbl GopMHUPOBAHMS KOMIIETEHIMHU B Mpolecce 0CBOEHUS TUCUMUIJINHBI

OCHOBHbIMM 3TanmaMu  (OPMHUPOBAHUS YKA3aHHBIX KOMIIETEHUUNH MpU H3yYEHUU
O6yan0HlHMHC$I AUCHOUIINIMHBL  SBJIAIOTCA  NOCICAOBATCIBHOC H3YYCHHE COACPKATCIBHO
CBSI3aHHBIX MEXIy co0oi pas3fgenoB (TeMm) ydeOHBIX 3aHATHH. M3ydeHnme kakmoro paszaena
(TembI) IpeAronaraeT oBjIageHue 00y4aloUMICI HEOOXOMUMBIMU KOMITIETeHIUSAMHU. Pe3ynpraT
aTTecTallMy OOYYaIOUIMXCS Ha Pa3IMYHBIX dTanax (OPMUPOBAHUS KOMIETEHIIMH IOKa3bIBAET
YPOBEHb OCBOCHHUSI KOMITIETEHIIUN 00 yJarOIIMHUCH.

OTamHOCTh (i)OpMI/IpOBaHI/ISI KOMHGTGHI_[I/Ifl npaMoO CBsA3aHa C MECTOM JUCHUIIJIMHBI B
00pa3oBaTeIbHON IporpaMMe.

Paznennl (TeMbl) M CHUILIHHBI dopMupyemble KOMIEeTeHUHH (KOAbI)
OIIK-1

Mexanuka

MousnekynsipHasi GU3uKa, TEpPMOAUHAMUKA

DNEeKTPOMarHeTu3m

Onruka.

+ |+ |+ |+ |+

DneMeHThl KBAaHTOBOM TEOPHUU M aTOMHOMN
bu3uKn
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3. [loka3zaTeu, KpUTEPHH U CPeJCTBA OLIEHNBAHUSI KOMIeTeHIHii, popMHUpyeMbIX B Npouecce U3yYeHHus AUCHHINIHHbI

OIIK-1 Cnoco6eH NpuMeHATH ecTeCTBeHHOHAYYHbIEe H 00 LIleHHKeHePHbIe 3HAHUSl, MeTObl MATEeMATHYECKOI 0 AaHAJIN3a U MO/IeJIUPOBaHUS,
TEOPETHYECKOI0 M IKCIIEPUMEHTAJIBHOT0 UCCIe0BAHUSA B IPO(PECCHOHATBLHOM AeSITeJIbHOCTH

HNuaukaropsl Kpurepuu ouennBanust pe3yJbTaToB 00y4eHUst CpencrBa olleHUBAHNA

JAOCTHKEHUSA pe3yJ1bTaToB 00yUYeHUst

KOMIIETeHIIUU =

HeYI0BJIeTB YAOBJIETB XOpo1o OTJINYHO Texkymmii | [Ipomeskyrounas
KOHTPO.J1b arrecTanus
OIIK-1.2. He npumensier | I[Ipumenser Hekoropsie | [Ipumenser OTIM4HO HpUMEHSIET YcrHblil JK3aMEH
[IpumeHsieT METOABl | METOJbI METO/Ibl TE€OPETHYECKOro | METOBI METO/]IbI OIpOC, 3alliTa
TEOPETHYECKOTO U TEOPETHYECKOrO M | iy spcepuMenTanbHOro | TEOPETHUECKOTO M | TEOPETUYECKOro U | 1ab0opaTOpHBIX
SKCIEPUMEHTAIBHOTO | OKCMEPUMEHTANBHO | /oo oo g | PKCIIEPUMEHTANILHO | JKCIIEPUMEHTANILHOrO pabor,
UCCJIEZIOBAHUS B ro HCCIIeIOBaHUS B . ro HCCJIEeOBaHUS B | UCCIIEI0BAaHUS B | TECTUPOBaHUE
. . | mpodeccruoHaIbHOM .
npodeccuoHaNbHOW | MpodeccuOoHaNbHOM npo¢ecCUOHANIbHO | Mpodeccu OHAIBHOM
NESTENIEHOCTH eI TENbHOCTH ACATCIBHOCTU W 1eTeNbHOCTH e TENLHOCTH
OIIK-1.4. He ucnonb3yeT | Yactnuno — ucnons3yet | Mcnonb3yer C BBICOKOM VYcrHblil 9K3aMEH
Hcnons3yer CCTCCTBCHHOHAYYH | ecTeCTBEHHOHAYYHbI M | CCTCCTBCHHOHAYYH | TOYHOCTBIO OIpOC, 3allliTa
€CTECTBEHHOHAYYHbIE | ble M | oGuienHKeHepHbIE ble U | UCTOJIb3YyEeT 71abopaTOPHBIX
1 OOIIEHH)KEHEPHBIC | OOIICHHKCHEPHBIC SHAHUS s 00IIIenH)KEHEPHBIE | €CTECTBEHHOHAYYHBIS pabor,
3HAHUS B 3HAHUS B . 3HAHUS B | U OOIIEMHXEHEPHbIE | TECTUPOBAHHE
. .. | mpodeccruoHaIbHOM
npodeccroHaIbHON npodeccroHaIbHON npoeCCHOHANIbHO | 3HAHUS B
JEeATEIbHOCTH JEATETbHOCTH ACATCIBHOCTH i eI TeIbHOCTH npodeCcCHOHATBHOM
JeSITeIbHOCTU
OIIK-1.5. He npumensiet | [Ipumensier wactuuHble | [I[puMeHsieT 3HaHUs | YCIEMHO TPUMEHSIET YcrHbii SK3aMEeH
[Tpumensiet 3Hanus 3HAHUS U | 3HaHuS s | s 3HAHUA JUIs | ONIpOC, 3allIiTa
JUISl TEOPETUMECKOTO | TEOPETHHECKOrO M | 1eonetyyeckoro i | TEOPETHYECKOrO M | TEOPETHYECKOTO U | J1abOpaTOpHBIX
u 9KCIEPUMEHTAILHO HKCIEPUMEHTAIBHO | SKCIEPUMEHTAIBHOIO pabor,
9KCIEPUMEHTATbHOTO
SKCHEPUMEHTAIBHOIO | IO MCCIIEIOBAHUS B ro HCCJIEeIOBaHUS B | UCCIIEIOBaHUS B | TECTUPOBaHUE
HCCIICIOBaHUS B cdepe

HCCIICIOBAHHUS B chepe pa3pabOTKH chepe paspabotku | chepe pa3paboTKu
chepe pazpaboTku IPOrPaMMHOI0 paspaboTku IPOrPaMMHOI0 IPOrPaMMHOI0
MIPOrpaMMHOTO oOecrieueHus IIPOrpaMMHOro oOecrieueHus obecrieueHust
obecreueHus obecrieuyeHus
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4. KoMmmiekT KOHTPOJIBHO-OICHOYHBIX CPEACTB 0 TUCHHUILINHE

Bonpocsl 115t yCTHOTO onpoca

no nucuuinie Ousuka

Bonpocs! k pazgeay 1.

1.

o

NGO

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Yro n3ydaet KWHemMaTuka?
Kakoii ¢usnueckuii cMbICT UMEIOT HOPMaJIbHOE M TAHT€HITHAIBHOE YCKOpEeHHEe?
Kyna HampaBiieHO yCKOpEHHE PaBHOMEPHO ABUXKYILETOCS [0 OKPYKHOCTH Tena?

ITo xakoil TpaekTOopuM IBHMXKYTCS Teja, OpOLIEHHbIE TOJ yrioM K ropusonty? [louemy sta

TPAaEKTOPHs HE SIBIISIETCS TOUHOM?

Tpu 3akona Herotona. Kak Ha3biBaeTcs cuila, BXOZsILIAas BO BTOpoi 3akoH HproToHa?
3aKOH COXpaHEHUs UMITYJIbCa.

HazoBute Buibl Mexanndeckoi sHeprun. Kakoi ¢pusnueckuil cMbIicil OHU UMEIOT?

3akoH coxpaHeHus sHeprun. Kyma «yXxoguT» 4YacTb MEXaHHYECKOM DJHEPIMM BO BCEX

peanpHBIX Mpoueccax?

Kakne KOJIeOaHus Ha3bIBArOT FapMOHI/I‘leCKI/IMI/I? Hanwumure YPaBHCHUC

TapMOHMYECKUX KOJIeOaHU U HA30BUTE XapPaKTEPUCTHKHU KOJICOAHHIA.
Jaiite onpenenenue BoJHbl. OT KaKUX MapaMeTPOB OHA 3aBUCUT?
VYKaXuTe 4aCTOTHBIN AUAIa30H 3BYKOBBIX BOJIH.

KaxoB nuana3oH ynbTpa3ByKOBBIX KOJI€OaHUI U JUITMH BOJIH?

KaxoBbl 0COOEHHOCTH €ro pacnpoCTpaHeHUs B OTHOPOAHON U HEOAHOPOIHOI cpene?
Kax ce0st BeneT Y3 BoiHa Ha rpaHUIle pa3jeia AByX cpea?

Uro siBIIsIeTCSI HICTOYHUKOM YyJIbTpa3Byka?

Ectp 1 B npupone Y3-uznyuarenu?

Uro Takoe ¢ dekt Jlonnepa u KaKOBBI €r0 TPOSBICHUS?

B yem cyTh axonmonneporpaduun?

Yro uzydaeT pas3zien ruJpoCTaTUKU?

KaxoBbI riaBHbIE 3aKOHBI THAPOCTATUKU?

Hpl0TOHOBCKME U HEHBIOTOHOBCKMMM KHUAKOCTU — YEM OHM OTJINYAIOTCS?

Bomnpocs! k pa3neay 2.

RBPBOooo~NORwNE

0.
1.
12.
13.
14.
15.
16.
17.

B yem 3akmouaercs MOJIEKYJISIPHO-KUHETUUECKUI CMBICI TEMIIEPATYPbI?

B dyem ¢usnueckuit cMbica 1-ro 3aKkoHa TepMOIUHAMUKH?

B uem ¢pusnueckuii cMbICa 2-T0 3aKOHA TEPMOJUHAMUKH?

B uem ¢pusnueckuii cMbIci 3-T0 3aKOHA TEPMOJUHAMUKH?

Kaxk naittu KI1J[ TenoBoii mammubl? [Toyemy HEBO3MOXKEH BEUHBIN JBUTATEINb?
Yem oTaM4YAOTCA APYT OT APYTa U30JMPOBAHHBIE, 3aKPBITHIE U OTKPBITHIE CUCTEMBI?
K kakomy THIly U3 IEpEUMCICHHBIX BBIIIE OTHOCUTCS )KUBOW OpraHusm?

Kakue BemniecTBa U3 NUILEBbIX IPOAYKTOB 00€CIEUUBAIOT )KUBOTHBIX SHEPrueii?
Kak TennokpoBHbIE OpraHU3Mbl PETYIUPYIOT TEIUIONPOAYKIIUIO?

B 4yeM cMbIci IpUHLIKIIA JIOKAJIbHOI'O PaBHOBECHS?

KaxoBbl 0cHOBBI TUHENWHON TepMmoauHaMuku OH3arepa?

B uem cmbIc npuHIMIIA TPOU3BOACTBA SHTPOIUU?

Yro Takoe cTalMOHAPHBIE COCTOSHUA?

Kak obecrieurBaeTcst CTaOMIIBHOCTD CTAllMOHAPHBIX COCTOSIHUMN I )KMBOTO OpraHu3ma’?
ITpuBectu npuMepsl cCaMOOPraHN3aluy B OTKPBITBIX CUCTEMAX

Yro ecTh AMCCUIIATUBHASA CTPYKTypa?

KaxoBbI IposIBIIEHNS AV CCUIATUBHBIX CTPYKTYP B MUPE KUBOT'O?
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18. Yem ornmuaercs oObIYHAS TEMJIONPOBOJHOCT OT KOHBEKTUBHOM ?
19. Kak TenaoKpoBHBIC OPraHU3MbI PErYIUPYIOT TEIIIONMPOOOMEH?

Bonpocsl k pa3aeay 3

1.

CoNaRWLN

Kak MeHsieTcss HanmpsKEHHOCTh AJISKTPUYECKOTO MMOJIsl 3apsDKEHHOro Tela MpU yIAIeHUU OT
Hero?

Kak MeHsieTcss mOTeHIMa IEKTPUUYECKOTO OIS 3apAKEHHOr 0 Teja PH yAAJIEHUH OT HETO?
Kax cHuMaroT anexkTpokapauorpaMmy?

Kaxk BnusieT BHEIIHEE IIEKTPUUECKOE MTOJI€ HA dKUBON OpraHu3m?

Yro ecTh cHiIa TOKa U IIIOTHOCTH TOKa?

Kaxkue TBepabIe npoBoasIIE CPEAbl BaM U3BECTHBI?

Kakue xuakue u ra3000pa3Hble MPOBOISIINE CPEAbl BAM U3BECTHBI?

Uro takoe D/]C, kak oHa BO3HUKAET, U KAKyI0 UMEET pa3MEepHOCTh?

[Ipasuna Kupxroda u mpuMepsl UX NPaKTUYECKOr0 MPHUMEHEHHSL.

Bonpocsl k pazaeay 4.

1.

CoNRWN

CdopmynupoBaTh U JaTh I€OMETPUYECKYIO MHTEPIPETALMIO 3aKOHY OTPAKEHHsSI U 3aKOHY
IIPEJIOMIICHHUSL.

Kax Beger ce0st cBETOBOI JIyd B HEOAHOPOAHOM Cpelie, Harpumep, B atMocdepe 3emmn?
[lepeuncnuTh OCHOBHBIE 3JIEMEHTHI, XapaKTEPU3YIOLIUE JINH3Y, KAK ONTHYECKYIO CUCTEMY.
[IpuBecTy mpuMep CI0KHON ONTHYECKON CUCTEMBI U3 2-X JINH3.

N300pa3uThk 111a3 B BUJE ONTUYECKOW CHCTEMBI.

Uro Takoe K01004YKM U MaJT0YKH JJIs riiaza?

[Tepeuncnute ontuueckue 3PpQPeKThl, 00yCIOBICHHbBIE BOJHOBOM NPUPOAON CBETA.

Yro Takoe npuHuun [roiirenca-Openensa? J[ate cxeMaTnyeckoe MOSICHEHUE.

UYro Takoe aucnepcus cBera’?

3ananus k 1a0opaTropHbIM padéoTam
no aucuumnanHe Ousnka

bopnakos, X.III. ®usuka: mpakTukyM Juisi OoOydyaroIIMXCs IO HaIlpaBJIEHUAM I1OArOTOBKHU
01.03.04 Ilpuknannas matematuka, 09.03.04 Ilporpammuas unxenepus, 09.03.03 Ilpuknaanas
unpopmatuka / bopaakos X.III., lokymona JI.III. — Uepkecck: BULL CesKaBI' TTA, 2018. — 88

C.

Bomnpocsl Kk 3K3amMeny
no aucuurimae Pusnka

Kunemartnka npsaMoMHEHHOr 0 JBH>KEHUSI MaTEPUAIbHON TOUKHU.
Kunemartnka KpuBOJIMHEHHOrO IBUAKECHHS MAaTEPUATIBHON TOUYKH.
3akoHBI HEIOTOHA. Macca u cuia.

Nmnynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCa.

Cuitel ynpyrocTH.

Cuitel TpeHus.

Cunel Tarorenus. Bec Tema. HeBecomocTs.

Pa6ora. MomHocTb. DHeprus.

BpamatensHoe 1BUKEHUE TBEPAOTO Tea.

CoNOR~WNE
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.

FapMOHqucxoe KoJIeOaHHE U €ro XapPaKTCPUCTHUKHU.

lNapmonnyeckuit ocumstop. Ilepuonpl konebaHuil MaTeMaTU4eCKOro, GU3NYECKOro U

MPY>KMHHOT'O MasiTHUKOB.
3aryxaromnue KojnebaHus, UX ypaBHEHUS U rpaduKu.
BoiHyx1eHHbIE K0JIeOaHUs, UX yPaBHEHUE.

SIBnenue pe3oHaHca, pe30HAHCHAsI KPUBAsL.

CrnoxxeHue IByX rapMOHUYECKUX KOJIeOaHUH.

I'paduk GuenHuii 1 MpUMEHEHUE TOTO SIBJICHHUSL.

VYpaBHeHue BonHBL. BoaHOBOE uncio.

beryue u cTosuue BOJIHBI.

BosHoBBIE ITpolLIEcChl B AKUBBIX OpraHU3Max.

TBepasle Tena, )KUIKUE KPUCTAIIIBI U IIOJUMEDPHI.
MexaHndeckue cBoMcTBa TBEPABIX Tell. 3akoH I'yka.

IIpupona 3Byka, ero MHTEHCUBHOCTb U aKyCTHUECKOE JaBJICHUE.
WHbpa3ByK 1 yIbTpa3ByK.

3aKOHBI THAPOINHAMUKH.

3aKOHbI FeMOJUHAMUKHU.

[TepBoe 1 BTOpOE Hauasia TEPMOAMHAMHUKH.

OHTpONUS U €€ CTATUCTUYECKUM CMBICIL.

OHeprerudeckuii 6ajgaHc B )KUBOM opranusme. 3akoH ['ecca.
3aKOH COXPaHEHUs JIEKTpUUECKoro 3apsaaa. 3akoH KysoHa.
HanpspkeHHOCTh M OTEHIMAN 3JIEKTPUY €CKOr O MOJIS.

DJEeKTPOEMKOCTh, KOHICHCATOP, JICKTPUICCKOE M10JI€ BHYTPU KOH/ICHCATOPA.

[TocTosiHHOE ANIEKTpUYECKOE M0JI€ OPraHu3Ma.
duznyecKkre OCHOBBI AJIEKTPOTEPATTHH.

DNEeKTPUYECKUI TOK, YCIOBUS €0 CYIIECTBOBAHUS, XaPaKTEPUCTHUKA TOKA.

OcHOBHBI€ 3aKOHBI IOCTOSTHHOTO TOKA.

JleficTBUE DIIEKTPUUECKOr0 TOKA HA JKUBYIO TKaHb, )KUBOW OpraHU3M.
OcCHOBHBIE€ XapaKTEPUCTUKU MATHUTHOT O MOJIA.

JBr>KeHue 3J1eKTPOHA B MATHUTHOM M 3JIEKTPUUYECKOM MOJISIX.
JleficTBHE MOCTOSTHHOIO MATHUTHOT'O TIOJIsl HA OPTaHU3M.
Marnurotepanus. 301 KopoOosa.

OCHOBHOI1 3aKOH 3JIEKTPOMAarHUTHON MHAYKIUH.

B3aunmnuas unnykuus. CaMOUHTYKIIHSL.

JlelicTBuEe mepeMEHHOr0 MarHMuTHOIO MOJISI HA OPraHU3M.

HepeMeHHHﬁ 3HeKTpI/ILIeCKI/II71 TOK. I/IHI[yKTI/IBHOCTI) H EMKOCTb B ICIIIX INEPEMECHHOI'O

TOKA.
[TosnmHOE conmpOTUBIIEHUE B LIENIN IEPEMEHHOr0 TOKa. 3aKoH OMa.
Pe3zonaHC TOKOB M HanpsKEHUH. DIEKTPUYECKUN QUIBTP.

dusnueckue OCHOBBEI TUaMETPHH, JIOpCaHBaIM3AINH,
JUATEPMOKOATYJISALIAH.
CBOOOIHBIE DIICKTPOMArHUTHBIE KOJICOAHMUS.

ITonsitue o Teopun MakcBeia.

DNeKTpOMarHuTHbIC BOJIHEL. [1IKkasa 3J1eKTpOMarHUTHBIX BOJIH.
JleiicTBHE JIEKTPOMATHUTHOTO TTOJISI HA )KUBYIO TKAHb.
JlelicTBE MEPEMEHHOT0 MIEKTPUYECKOrO MO,

JeficTBUE IIEKTPOMArHUTHOIO ITOJIA.

HuzkogacToTHBIE NIEKTPUYECKHE OIS OpraHu3Ma.

OO6mme Gu3nvecKue MPUHITUIBI METO0B dIEKTporpaduu.
dusnveckre OCHOBHI AJICKTPOKapArorpaduu.

duznueckre 0CHOBHI AJIEKTpodHIIedaorpaduu.

OCHOBHBIE 3aKOHBI T€OMETPUICCKON ONTHKH.

TUATEPMOTOMUMU,
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59. UnTepdepenius crera.
60. Indpakmus ceera.
61. lucnepcus csera.
62. [longpuszanus cera.
63. TerutoBoe nznyuenue. 3akon Kupxroda.
64. 3axonsl Ctedana-bonbimana u Buna.
3agauu K 3K3aMeHy
no qucruininiae Pusuka

3agaua 1. C 6ammu BeicoToil h=30 M B TOpH30HTAIBHOM HATPABICHUU OPOIICHO TENO C
HavaJgbHOM ckopocThio VO = 10 m/c. Onpenenute: 1) ypaBHEHUE TPAEKTOPUH Tena y(X);
CKOpOCTb V T€JIa B MOMEHT IaJIeHus Ha 3eMIII0; 3) yroJ , KOTOpBIN 00pa3yeT 3Ta CKOPOCTh C
TOPU30HTOM B TOUYKE €T0 MaJeHHUs.

3apanua 2. [llapuk maccoii 200 r, mpuBsI3aHHBIIA HUTHIO K MMOJIBECY, OMUCHIBAET B
TOPU30HTAIBHON MJIOCKOCTH OKPYXHOCTh, UMES IOCTOSIHHYIO CKOPOCTh. OIpeiesinTh CKOPOCTh
IIApUKA U [IEPUOJI €r0 BPAILlEHUs [10 OKPYKHOCTH, €CJIM JIJIMHA HUTH 1 M, a ee yroii ¢
BEPTUKAJIBIO cocTaBisger 60°.

3agaua 3. BerauciauTh yCKOpEeHUE CBOOOIHOTO MaACHUS Tesa, HaXOAIIErocs Ha PACCTOSTHIUHI
100 kM OT MOBEPXHOCTH 3EMJIH.

3angauya 4 Ha kaxoii BbIcOTE (B KM) HaJl TOBEPXHOCTHIO 3eMJIM YCKOPEHUE CBOOOTHOTO MaJeHHUs
B 16 pa3 MeHblie, yeM Ha 3eMHoM nmoBepxHoctu? Paaunyc 3emiu 6400 kM.

3agaua S. /IBa 0lMHAKOBBIX 10 pa3Mepy LIapa BUCIT HA TOHKUX HUTAX, Kacasch APYT Ipyra.
[IepBrlii Iap OTBOAST B CTOPOHY U OTIycKaroT. [locne ynpyroro ynapa mapsl HOAHUMAIOTCSA HA
OJIMHAKOBYIO BbICOTY. HaiinuTe Maccy (B r) mepBoro mapa, eciu Mmacca Broporo 0,6 kr.

3agaya 6 Teno maccoil 5 Kr JBUKETCSI paBHOMEPHO 10 BOTHYTOMY MOCTY €O cKopocThio 10 m/c.
B HmxkHel Touke cuila JaBlIeHUs Tejla Ha MOCT BJIBO€ MTPEBOCXOAUT CHITY TSIKECTH. BrIuucianTh
paanyc KpUBU3HBI MOCTa

3anaua 7 JIuneliHas CKOpPOCTh TOYEK 000/1a Bpamaroierocs koieca pasua 50 cM/c, a TMHEHHAS
CKOPOCTB €r0 TOYEK, HaXOAAIIMXCS Ha 3 ¢M OJIMKe K OcH BpaleHus, paBHa 40 cm/c.

Omnpenenure paanyc (B CM) KoJyieca.

3ananue 8. Onpenenure KOJIMYECTBO TEMIOTHI, COOOIIEHHOE ra3y, €Cli B IMPOIecce U30XOPHOT O
HarpeBaHus Kuciaopoaa oobemoM V = 20 11 ero nasienue usmenusiocb Ha Ap = 100 kIla.
3ananmne 9 Halitn n3menenue AS sHTponuu npu M300apHOM pacUIMPEHUH a30Ta Maccod M=4 r
ot oobema V1=5 11 1o o0bema V2=9 .

3agauya 10. Bo ckojibpKk0 pa3 He0OXOIUMO yBEJIMYUTh 00BheM (Y = 5 MOJIb) HI€alIbHOTO Ta3a Mpu
U30TEPMHUYECKOM PACITUPEHHH, €CJIM €ro SHTPOIU yBeanuuiaack Ha AS = 57,6 JIx/K?

3agauya 11. Kanwuisip, BHYTpeHHUM paauyc koToporo 0,5 MM, ONyIIeH B >KUAKOCTH.
Onpenenure Maccy KUIKOCTH, MOAHSBIIEHCS B KallUJUIAPE, €CIIU €€ TOBEPXHOCTHOE HATSDKEHUE
paBHO 60 MH/M.

3amaua 12. Bozaymneiii ny3sipek nuamerpom d = 0,02 MM HaxomuTcs Ha riayoune h = 25 cm
10J] TIOBEPXHOCThIO BOJBL. OmnpenenuTe AaBlieHHE BO3AYyXa B 3TOM Iy3bIpbke. ATMochepHOe
JABJICHUE TPUMHUTE HOpPMalbHBIM. [lOBepXHOCTHOe HaTshKeHHMe Boabl ¢ = 73 MH/M, a ee
I0THOCTB p = 1 T/cMS,

3agaua 13. B cocyge BmectumocThio | J1 Haxomutes kuciaopox maccoit 1 r. Ompenenure
KOHIICHTPAILMIO MOJIEKYJ KHCJIOPO/ia B COCY/E.

3anauya 14. J[Ba 0MHAKOBBIX [0 pa3Mepy METAJUTMYECKUX Iapuka HecyT 3apsasl 7 MK u —3
MkK7. [lapuku npuBenn B CONPUKOCHOBEHUE U PAa3BENM HA HEKOTOPOE PacCTOsSIHUE, MOCIE Yero
CHJIa UX B3auMojieicTBUs okazanachk paBHoi 40 H. Onpenenute 310 paccTosiHUE (B CM).
3aganme 15. Haiingure yckopenue, ¢ KOTopbIM najaaeT mapuk maccoi 0,01 kr ¢ 3apsgom 1MxKn
B OJTHOPO/IHOM 3JIEKTPHUECKOM I0JIe ¢ HanpsbkeHHOCThIo 20kB/M. BekTop HanpskeHHOCTH
HaIpaBJieH BEPTUKAJIBLHO BBEpX. TpeHHe He YUUTHIBATS.

3agaya 16 DieKTpOH ABUKETCS B ONTHOPOAHOM MAarHUTHOM noJe ¢ uaayknuen 0,02Ta mo
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OKPY’KHOCTH, MMes UMITyJbe 6,410 22krem/c. Haliure paguyc (B ¢M) 3TOM OKPYKHOCTH. 3apsj
snexTpona 1,62107%° K.

3apauya 17. Ontuyeckas pasHOCTb X01a A IBYX HHTEPPEPUPYIOIIUX BOJIH
MoHOXpoMaTrueckoro csera pasHa O,3X. OnpenenuTs pasHOCTh Pa3 Ad.

3agaua 18. Ilnockas ceeroBas BoiHa (*=0,5 MKM) agaeT HoOpMaJbHO Ha Tuadparmy c
KpYTJbIM oTBepcTHeM ArnamerpoM d=1 cMm. Ha kakom pac- paccTostHUH b OT OTBEPCTHS JOJDKHA
HAXOJMUTHCS TOYKA HAOIOIEHUS, UTO- YTOOBI OTBEpCTHE OTKphIBaNO: 1) oqHy 300y Dpenens?
2)nBe 30HbI Dpenens?

3apaua 20. /[nmuHa BosHBI A, (JOTOHA paBHA KOMITOHOBCKOH JUIMHE AcC 3niekTpoHa. OnpenenuThb
sHepruto E u umnynsc p poToHa.

3amaua 21. Beruncnuts paanyc nepBoil opouTsl aToma Bogopoa (00poBckHil paanyc) u
CKOpOCTb 3JIEKTPOHA Ha ITON OpOUTE.

3amaua 22. Beruuciuts sHepruto E ¢poToHa, ncmyckaemoro mpu rnepexojie 3JeKTpoHa B aTOMe
BOJIOPOJIa C TPETHEro PHEPreTUYECKOr0 YPOBHSI Ha TIEPBBIM.

3amanue 23. B saapo atoma azora N4 monanaer anbda-gactuia u ocraercs B Hem. Ilpu 3ToM
o0pasyercs SApO HEKOTOPOTO dJIEMEHTa U UCITyCcKaeTcs MPoToH. KakoB mopsAKOBbIi HOMEp
3TOr0 IEMEHTA B IEPUOJUYECKON cucTeMe 31eMeHTOB MeHaeneeBa?

3agaua 24. baton xKonbackl 3arpsA3HEeH PaliOaKTUBHBIM U30TOIOM C TIEPUOJIOM IMoTypactasa 24
yaca. 3a kakoe BpeMs pacragaercs 0,25 Ha4aJIbHOTO KOJIM4ecTBa U30TOomNa?

3aganue 25 OnpenenuTts NEepUo Moxypacnaga paaAuoakTUBHOTO U30TOMA, €Cli 5/8 HaYaJlbHOTO
KOJIMYECTBA Aep STOr0 30TOMA pacranach 3a Bpems t = 849 c.

KommiekT 3aganuii 1J1s1 BLINOJIHEHUS] KOHTPOJbHOI padoThl MO JUCHUILIHHE
«Pusuka»

Tematuka KoHTpoNbHBIX paboT: Ilporpamma, MeToAMYECKHE YKa3aHMS, K BBIMOJIHEHUIO
KOHTPOJIbHOHM paboThl, sl oOy4aromuxcsi HampasieHus moaroropku 09.03.03 TIUD /X.IIL
bopnakog, JLII. Tokymosa, -Uepkecck:BULL CeKarl'A, - 63c.
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CEBEPO-KABKA3CKAA TOCYJAPCTBEHHAS AKAAEMUA

Kadeapa O6uienHxeHepHble U eCTECTBEHHOHAYYHBIE JIU CLIUIINHEL

20 -20__ y4.roa

9K3AMEHAIIMOHHBIA BAJIET Ne 5

[To nucnumunae ~ Ousnka
st oOyuarommxcst Kypca HanpaBiienust noarotoBku  09.03.03 Ipukinaanas

HH{l}O[ZMaTI/IKa

Bonpocsr:

1. 3natb npunuun depma B reoMeTPUUIECKON ONTUKE U €r0 MaTEeMaTHYECKYI0

(GOpMYIHPOBKY U MPUIIOKEHHUS.

Brnanets: crioco0oM BbIYMCIEHUS PAOOTHI IIPU a1na0aTHIECKOM IIPOLECcCe.

3. YMeTs omnpenenuTs NpHpaIieHue JUIMHBI BOJHBI JJIS 2JIEKTPOMArHUTHOH BOJIHBI C
gacToTto v = 5 MI'1, koTOpas nepexoauT U3 HEMarHUTHOW CPEebl C JUAIEKTPUY €CKOU
IIPOHULIAEMOCTBIO € = 2 B BAKyyM.

N

3aBenyrommuii kadeapoin JI. 1II. ToxymoBa
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TecToBble BONPOCHI U 32/ 1aHUS
nmo gucHuIInie «Puznka»

1. Yro HYXHO ITOCTaBUTh BMECTO MHOTOTOUHMS B IpejiokeHuu: “Cucrema orcuera, B
KOTOpOHM T€IO  ....... , Ha3pIBaeTCA

a) IBUKETCS C IOCTOSTHHBIM YCKOPEHHEM I10 OTHOILIEHUIO K IPYTUM CHCTEMaM
OTCYeTa;

0) ABMKETCS MPSIMOJIMHENHO 110 OTHOIIEHUIO K IPYTHMM CHCTEMaM OTCYETa;

B) ABMOKETCSI PABHOMEPHO 10 OTHOLIEHHUIO K JPYTMM CHCTEMaM OTCUETA;

I') HAXOAUTCS B COCTOSIHUY TOKOSI MJIM PABHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHHUS.

2. TlpuHIUO OTHOCUTENBHOCTH [ anmiies yTBepKIaeT:

a) BCE MHEPLUAILHBIE CHCTEMBI OTCUETA 110 CBOUM MEXaHUYECKUM CBOMCTBAM
SKBUBAJICHTHBI JPYT APYTY;

0) BO BCceX MHEPLHUAIBHBIX CHCTEMaX OTCYETa BCE 3aKOHBI MEXaHUKH 3alHChIBAIOTCS
OJIMHAKOBBIM 00pa3oM;

B) BO BCEX MHEPIUAIBHBIX CUCTEMaX OTCUETa CBOMCTBA MPOCTPAHCTBA M BPEMEHHU
OJIMHAKOBBI;

T') BCE MMPUBEICHHBIE YTBEPXKACHUS YKBUBAJICHTHBI PYT IPYTY.

3. B xakoM 13 NpUBEACHHBIX HUXKE BHIPAKEHUH JTONyIleHa OmHOKa. . ...
a)V=[ro];, 06 L=[rp]; B)M=[rF]; rndr=[der]; ma=[Brl

4. YCcTaHOBUTE COOTBETCTBHUEC MCKIAY CHJION M €€ MaTeMaTHUEeCKUM BBIPA)KCHHUECM.

Cuna MaremaTtuueckoe
BBIPAXKCHUE

a) CUJIa IPaBUTALIMOHHOT O B3aMMO/ICHCTBHS 1) F = uN

0) cruia TshKeCcTH 2)F=-rv

B) CHJIa yIIPYT'OCTH 3) F = Error!

T') CUJIa TPEHHSI CKOJIbKCHUS 4) F =mg

1) CUJIa COTIPOTUBIICHUS 5)F=—kr

5. Kak u3meHHuTCS yriioBoe yCKOpEHHE Baia, €Clii TPy3bl IEPEeMECTUTh OJIMKeE K OCH
BpaiieHusi? MOMEeHT cuJl, IefCTBYIOIIMIA Ha BaJ, COXPAHIETCS MPEKHUM.

i

a) YBEITUIUTCS; 0) yMEHBIITUTCS; B) HE U3MEHUTCA.
6. Kakoe 13 npuBeICHHBIX HUXKE YTBEPKICHHUHN €CTh OlpeesieHHe I'apMOHUY €CKOT0
K0J1€0aTeIbHOro ABUKEHUA?

a) JABHKCHUEC, BBI3BBAHHOC BHEIIHEHN NEPUOANICCKHU H3MeH5II-0H.[eI>i()5[ CHHOﬁ;
6) JABUXXCHHUC, ITIPHU KOTOPOM IECPHOANICCKU ITOBTOPAIOTCA 3HAYCHU S (1)I/IBI/ILICCKI/IX
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BEJIMYMH, ONPEACIAIONINX 3TO ABUKECHHUE;
B) IBWIKEHUE, IPU KOTOPOM CMEIIIEHUE OT MOJIOKEH U PABHOBECHUS CO BPEMEHEM
MEHSIETCA 110 3aKOHY CUHYCa UJIM KOCUHYCa;

T') IBM>KEHUE, TPU KOTOPOM BCE TOYKHU TeJia IBMXKYTCS MO OKPYKHOCTSIM C IIEHTPAMH,
NeXKaIMMU Ha OJHOM TIPSAMOM.

7. UYro Ha3pIBaeTCA aMIUIMTYA0H TapMOHUYECKUX KoJeOaHun

a) Kakoe u3 npuBeaeHHBIX HUKE BBIPAXKEHUM OIpeIeIsieT MOJIHYI0 SHEPrUI0 3aTyXao X
KoJIeOaumii?

a) Error!; 6) Error! g2, B) Error! P, r) Error!.

8. KonebatenbHoe NBMKEHHE ONMUCHIBaeTCs ypaBHeHHeM X = ACOS(wot + o). YcranoBuTe
COOTBETCTBHE MEXAY PHEpruei kojaeOaHus U ee MaTeMaTHUECKUM BBIPAYKEHUEM.

DHeprus KoneOaHui Marematudeckoe
BBIPKCHHE

a) KHHETHYECKasl SHEePrusi KoyeOaHui 1) Error!

0) MOTEeHIIMAIbHAS YPHEPT U KOJIeOaHm i 2) Error!

B) MOJTHAS SHEPTHsI KOJIeOaH i 3) Error! sin?(wot + o)

I') CPEIHss SHEPrUs KoJeOaHu 4) Error! cos?(wot + o)

a) _; 0) _; B) _; r)_.

9. VpaBHenue koneOanuii umeer BuI: x = ASin(mt + o). Kakoit u3 npuBeneHHbIX HUKE
rpauKoB MpeCTaBIseT 3aBUCUMOCTh CKOPOCTH OT BPEMEHH, IIpU yCcIoBHH, 4yTo o = 0.

WaWa N TaWaWal
(IVAVAVAK TRV VA
V[\[\ V/[\
\J U t OUU/\t

a) 1; 6) 2; B) 3; r) 4.
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10. /IBa pa3nuuHbIX UEaJIbHBIX Ia3a — OJHOATOMHBIN U JABYXaTOMHBIN - HAXOASATCS MPU

11.

12.

13.

14.

P

OJIMHAKOBOW TEMITEpaType U 3aHUMAIOT OJIMHAKOBBIN 00beM. ['a3bl CxKMMAaOTCS
aauabaTHYECKH 10 YMCHbIIICHUs 00bema B 2 pa3a. Kakoii ra3 Harpencs
Oonb1ie

N3MCHUJIACh CPCAHA SOHCPIrUsd IMOCTYIATCIIBHOI'O JIBHIKCHU A OI[HOI71 MOJICKYIJIbI
rasa

Yemy paBHo otHOomenue Cp/Cy IS HA€aTBHOTO IBYXaTOMHOI'O T'a3a IPHU yMEPEHHBIX
TemIepaTrypax

YcTaHOBUTE COOTBETCTBUE MCXKAY IapaMCTPOM U MATEMATUYCCKUM BbIPAaKCHUEM,
BBITCKAIOIKWUM U3 MOJICKYJIAPHO-KUHCTHYCCKHUX HpeﬂCTaBHeHHﬁ.

[TapameTp MaremaTi4ecKkoe BhIpaKeHUE
a) Ko3((PULHEHT TENI0NPOBOIHOCTU 1) Error!

0) K03 HUITUCHT BI3KOCTH 2) Error!

B) K03 punment audpy3un 3) Error!

T') CpeIHsis JUIMHA CBOOOIHOIO IIpodera 4) \/End2<v>n

) CpeITHEee YU CIIO CTOJKHOBCHHM 5) Error!

a) _; 0)_; B) _; r)_; n)_

Kakwue nmporeccel n3o6paxkens! Ha rpadukax? Kak usmensercs oo0bem rasa B mpoiiecce |
(puc. 1) u naBnenue rasza B nporecce |l (puc. 2)?

15. MensieTcst Tn KHHETUY €CKast SHEPrus 3apsKEHHOM YacTHLIbI 0] 1eH CTBUEM MarHUTHOTO

T T
Puc. 1. Puc. 2.

a) nzobapuueckuii, V - yBennuuBaercs, P - ymeHblaercs;
0) nzotepmuueckuii, V — yBennuusaercs, P - ymenbaercs;
B) U30Xopuueckuii, V — ymenbinaercs, P — yBemuuuBaeTcs;
1) u3oTepMuyeckuii, V — ypenuuuaercs, P — yBenuuuBaercs.

ITOJIA

JlaBiieHHE HEKOTOPOH MacChl HE€abHOIO ra3a H30XOPHUECKH YMEHBIIHIIOCH B 2 pa3a. Kak
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16. Kakoe 13 npuBe1eHHBIX HI)KE BBIPAYKEHU MpeicTaBseT coO0 cuily, 1eficT- ByIOIIYIO Ha
HOJIOKUTENBHO 3apSHKEHHYIO YaCTHILY, IBUXKYLIYIOCS OIHOBPE- MEHHO B 3JICKTPHUECKOM U
MAarHUTHOM MOJAX?

a) E + q[BV]; 0) g + q[VB]; B) E + q(BV); r) gE + q(BV).

17. Ha pucyHke u300pakeHO CeueHHe IBYX MapaljebHbIX TPOBOIOB, IO KOTOPHIM MPOTEKAIOT
TOKHM OJIMHAKOBOM BenuuuHbI. Kakas U3 CTpesiok yKa3blBaeT HalpaBJICHHE BEKTOPa
MarHUTHOW MHYKIIMU B TOYKE A, OTMHAKOBO YAQJICHHON OT TOKOB?

18. PamKy ¢ TOKOM ITOBOPaYHBAIOT B OJJHOPOJHOM MarHUTHOM IOJI€, U3MEHSS YT OJl MKy
HOpMaJbl0 K paMKe U HalpaBJieHuEeM JUHUU UHIyKIuK: a) oT 0 1o 30°; 6) ot 30 10 60°.
CpaBHHUTH TpoU3BeeHHbIE Pa0OTHI. TOK B paMKe MOJICP)KUBACTCS HEU3M EHHBIM.

a) Ai<As;  0) Ai>As; B) A=A

19. [Ty4ok OTpHUIATENHFHO 3aPsKEHHBIX YACTHII, BICTAIOIINX B OJJHOPOIHOE MATHUTHOE TIOJIE,
pacieruisiercs Ha Ba. Kakasi TpaekTopus COOTBETCTBYET: a) OOJIbIIEMY UMITYIIBCY, €CIIH
YaCTHIIBI UMEIOT OJMHAKOBBIC 3apsA/Ibl, HO Pa3HbIC HMITYJILCHI; 0) OONbIIEMY 3apsay, €Ciu
YaCTHIIBI UMEIOT OAMHAKOBBIE UMITYJIbChI, HO Pa3HBIE 3aPsiIbl?

+ + + + + +
+ +B+ +
+ + & | +
+ + + + + +

a)l, 11, 6) 1l 1.

20. Ot kakux (paKTOPOB 3aBUCUT EMKOCTh YEAMHEHHOI'O IPOBOAHHKA, PACIIOIOKEHHOTO B
BaKyyMe
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21. BHGKTPOGMKOCTI/I KOHACHCATOpa MMOCTaBbTC B COOTBETCTBUEC MATEMATUUICCKOC BLIPAKCHUEC.

DIeKTPOEMKOCTh Marematudeckoe
BBIpAXKCHUE

a) AMEKTPOEMKOCTb IIJIOCKOT0 KOH/IeHCcaTopa 1) Error!

0) PIMEKTPOEMKOCTh CHEPHUIECKOro KOHAEHCaTOpa 2) Error!

B) JICKTPOEMKOCTD IIMIIMHAPHYECKOr0 KOHaeHcaTopa 3) Error!

a)__ 0)__; B) .

22. YKaxxuTe HoMepa BCEX CXeM, Ha KOTOPBIX MOTEHITUA MTOJIsI B IIEHTPE MPAaBUILHOTO
IIECTUYTOJIbHUKA PAaBEH HYIJIIO.

+q +q —q tq +q q —q q
+q +q —q tq +q +q +q
+q +q —-q +q +q —-q —q —-q

1) 2) 3)
4)

23. Kak U3MEHHUTCS 10 MOJYJIIO HAMPSHKEHHOCTh 3JIEKTPHYECKOro MOJI TOUSYHOI0 3apsaaa mpu
YMEHBLIEHUH PAcCTOSHUS 110 3apsiaa B 4 pa3a

24. BO61mu3u paBHOMEPHO 3apsHKEHHON HUTH MBICIIEHHO TOCTPOMM 3aMKHYTYIO IOBEPXHOCTbD,
UMeEIOIYI0 GOpMY HMHIMHIPA, COOCHOTO ¢ HUTHIO |. Kak m3MEeHUTCSI MOy JIb TIOTOKA
BEKTOpa HAMPSLKEHHOCTH 3JIEKTPUUECKOTr0 TOJIsL Yepe3 Ty e MOBEPXHOCTh LIUIMH/IPA, €CIIU
HUTH HaKJIOHUTH (l1), coxpaHHUB mepecedyeHrne HUTU ¢ OCHOBaHUAMHU nunuHApa? Cpena
OJJHOpPOJIHA.

a) YBEITUIHUTCS; 0) YMEHBIIUTCS; B) HE U3MEHHUTCS.
25. BcTtaBbTe BMECTO TOYEK IPOINYIICHHBIA (PparMeHT.

«HTepdepeHniueil cBeTa Ha3bIBAETCS SIBJICHUE IPOCTPAHCTBEHHOT O MepepacpeieeHUs
OHEPIruu CBCTOBOI'O UBJIYUCHHUS .....cvvviiiiiiiiinnann., , IPUBOAAIICE K BOSBHUKHOBCHUTIO
MaKCI/IMyMOB nu MI/IHI/IMyMOB NHTCHCHUBHOCTN)).

a) MPH HaJIOKEHUH JIBYX MTPOU3BOIBHBIX CPEPUIECKUX CBETOBBIX BOIIH;

0) Ipy HAJIO)KEHHUH JBYX MM OOJIee CBETOBBIX BOJIH C HETIPEPHIBHO MEHSIOIIEHCS Pa3HOCTHIO
das;

B) IIpY HAJIOXKEHUHU JABYX WM 00Jiee KOrepEeHTHBIX CBETOBBIX BOJIH;

F) HpI/I HAJIO0KCHHUU KOFepeHTHBIX CBCTOBEBIX BOJIH OT HerepI)IBHOFO KOJIMYECTBA UCTOYHUKOB.
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26. Uro Oyzaer HaOmo1aThCS HA SKpaHe, €CIIM Ha yTH OT TOUYEYHOT'0 MCTOYHHKA MOCTAaBUTh
HEMPO3PauHbIN IUCK, 3aKPhIBAIOIINN O0JbIIoe ynciio 30H Openens

aEcrecTBeHHBIN CBET MajaeT Ha MOBEPXHOCTh CTEKJIA oJ yriioM bprocrepa. Ue- My paBHa
CTeNeHb MOJIAPU3ALNY OTPAKEHHBIX JIyde

27. IlycTh SJUMNITHYECKH MOJISIPU30BAHHBIN CBET MaJaeT Ha mojsipuszarop. Kak Oymer
U3MEHATHCS HHTEHCUBHOCTD BBILIEAIIETO U3 MOJISIPU3aTOPA IIIOCKO - OIS PU30BAHHOIO
CBETa IIPH BPALEHUU ITOJIAPU3ATOPA BOKPYT HAIPABJIEHUS Jiyda.

a) MHTEHCUBHOCTH CBETA 3a IePHOJ] Oy1eT U3MEHATHCS OT Imin 10 Imax;

0) MHTEHCUBHOCTD CBETA 32 MEPUO OYAET NBaXKIbl H3MEHSITHCS OT Imin 10

Imax;

B) BpallleHHE MOJSPU3aTOpa HE COMPOBOKIAETCS U3MEHEHINEM MHTEHCUBHOCTH CBETA.

28. Kunemartuka uccienyer:
a) JBW)KECHUE TENl M CUJIbI, IPUBOMISIIUE K STHM JBHIKCHUSIM
b) nBwxeHue Ten 6e3 ucciieoBaHMs CUII, IPUBOJSIINX K THM JBHIKESHHSIM
C) TpPaeKTOPHH BO3MOXHBIX JABH)KCHUI MAaTEPUAILHBIX TEI
d) 3aBUCUMOCTS OIIMCaHUuA ABUXKCHUA OT BBI60pa CHUCTEMBI OTCUCTA

29. at?/2+vot+Xxo=X(t) - aTO:
a) ®opmyJia epeMenieHus Mpyu PaBHOYCKOPEHHOM JIBMKEHHH C HAYadbHON CKOPOCTHIO
b) ®opmyia myTi npu paBHOYCKOPEHHOM JIBHKEHHH ¢ HAYAJIBbHON CKOPOCTBIO
c) ®opmyJa nepeMenieHus pyU PABHOMEPHOM JIBHIKEHHH
d) ®dopmyna myTH pu paBHOMEPHOM JBHIKECHHH

30. Ha¥iT cpeHIOI0 CKOPOCTb, €CJIM TIEPBYIO MOJIOBHHY ITYTH TEJIO ABUTAJIOCh CO CKOPOCTHIO
50 xMm/4ac, a BTOPYIO MOJIOBUHY MyTH cO CKOpocThio 100 kM/4ac.
a) 75 kM/gac
b) 70 xm/uac
c) 80 km/gac
d) 66,7 km/gac

31. [lyTh ¥ BenMUMHA IEPEMEIICHUS PaBHBI APYT APYTY, €CIIH
a) Ilepemernienue HauMHACTCS U3 HaYaJla KOOPIUHAT
b) Ecnu nukeHue MpOUCXOIUT IO MPSMON B CKOPOCTh HE MEHSIET 3HaKa
€) Eciu nBuxeHre 0JHOMEPHOE U PAaBHOYCKOPEHHOE
d) Ecau nukeHne paBHOMEPHOE

32. [1yTh ¥ BenMUMHA IEPEMEIICHUS PABHBI APYT APYTY, €CIIH
e) IlepemerieHre HAYMHACTCS U3 HaYaJla KOOPAUHAT
f) Ecnu nBmwkeHHe TPOUCXOAMT MO MPSIMOM U CKOPOCTh HE MEHSET 3HAKa
g) Eciu nBuxeHue 0JHOMEPHOE H PAaBHOYCKOPEHHOE
h) Ecau aBukeHne paBHOMEPHOE

33. Kakoif myTh MpoiIeT TeNo 3a MOCIEAHIO CeKYHAY MaleHus ¢ BBICOTHI 490 m?
a) 8lwm
b) 181 m
c) 193 m
d) 93m

34. OCHOBHBIM 3aKOHOM JUHAMUKHU SBIISICTCS:
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a) 3axkoH BceMHpPHOro TArOTEHUS
b) 3akoH coxpaHEHHUs SHEPTUU

c) Bropoii 3akon HeroToHa

d) 3akoH COXpaHECHHUS UMITYJIbCa
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5. Meroanueckue MaTepHuaJibl, ONpeaeJsaIie Mpoueaypbl OLleHUBAHHUS
KOMIIETeHIINH

5.1. Kpwurepuu onieHKH YCTHOIO0 ONpoca

[Ipu onienke oTBeTa 0OyUaIOLIErocsi HaJ0 PYKOBOJICTBOBATHCS CIEAYIOIIUMHU
KpUTEPUSMHU, YIUTHIBATH!
1) HOAHOTY M MPaBUILHOCTb OTBETA;
2) creneHb 0CO3HAHHOCTH, TOHUMAaHUS U3y4E€HHOT 0;
3) s3p1K0BOE O(OPMIIEHHE OTBETA.
Otmerka "5" cTaBUTCSI, €M 00yJaromuics:
1) monHO M3NMaraet u3y4eHHbIH MaTeprall, 1aéT MPaBUIIbHOE O peaeIeHe TOHATHII;
2) oOHapy»XUBaeT MOHUMaHUe MaTeprala, MOXeT 000CHOBAThH CBOU CYXACHHsI, IPUMEHUTh
3HAaHMS Ha MPAKTUKE, IPUBECTH HEOOXOJUMbIE TIPUMEPHI HE TOIBKO M0 Y4eO HUKY, HO U
CaMOCTOSITEJIbHO COCTABIJICHHBIE;
3) u3naraer MaTepuall ocae10BaTEIbHO U IPABUIBHO C TOYKU 3PEHUS] HOPM JIUTEPATyPHOTO
SI3BIKA.
Otmertka "4" cTaBUTCA, ecl 00yJaronMiics Jaé€T OTBET, YAOBJICTBOPSIOIINM TEM Ke
TpeOOBaHMAM, YTO U JJI1 OTMETKH "5", HO pomyckaer 1-2 ommOKu, KOTOPBIE caM JKe UCITPABIISCT,
u 1-2 Heno4éTa B MOCIIEN0BATENLHOCTH U SI3BIKOBOM O(OPMIICHUU U3JIaraeMoro.
Otmerka "3" cTaBuTCs, ecau oOydaromuiics oOHapy>KUBaeT 3HaHUE U IOHUMaHNUE OCHOBHBIX
MONOKEHUH TaHHOW TEMBI, HO:
1) u3naraet MaTepual HEMOJIHO U IOMyCKAaeT HETOYHOCTH B ONPEACICHUH MOHATUI UK
(hopMyITUPOBKE MPaBuUIT,
2) He yMeeT AOCTaTOYHO TIyOOKO U JI0Ka3aTeIbHO 00OCHOBATh CBOU CY)KICHHS M IPUBECTH
CBOU IIPUMEPBHI;
3) um3naraet MaTepuai HemocAeOBATSIbHO U IOMYCKAET OMUOKU B SI3BIKOBOM O(OPMIICHUH
M37IaraeMoro.
Otmerka "2" cTaBUTCS, eciM oOydaromuiics oOHapyKuBaeT He3HAHUE OOJbIIeH YacTH
COOTBETCTBYIOIIETO pa3Jieia M3y4yaeMoro MaTepuaa, JomycKaeT ook B popMyarpoBKe
OIlpeNeIeHUH U TPaBJI, UCKAXKAIOIME UX CMBICI, 0€CIIOPAIOUHO U HEYBEPEHHO U3JIaraeT
Matepuai. OneHka "2" oTMedaeT Takue HEOCTaTKU B IOJIOTOBKE YUEHHUKA, KOTOPBIE SIBJISIFOTCS
CEphE3HBIM MPENATCTBUEM K YCIEUTHOMY OBJIaJICHUIO MOCIIEYIOIIUM MaTepHAJIOM.

5.2. KpuTepnn OICHUBAHHUA Ka4YeCTBa BbINOJHCHUSA naﬁopaTopﬂoro NpPaKTUKYMA:

OneHka «3a4TEeHO» BBHICTABJIIETCS OOydarolleMycs, €ciau JiabopaTopHas paboTa BBINOJHEHA
NpPaBUIBHO M OOYyYaloIIWiicss OTBETHJI Ha BCE BOIPOCHI, ITOCTABICHHBIC IIPEIOAaBaTeieM Ha
3alure.
O1eHKa «He 3a4TEeH0» BBICTABIISIETCS 00ydYaromemMycsi, €Ciiu JlabopaTopHasi paboTa BBITOJIHEHA
HE MPaBUJIBHO WM OOydYaroUIMiCs HE MPOSBHI INIyOOKMX TEOPETHYECKUX 3HAHUU MpPU 3alUTe
paboThI

5.3. Kputepuu ouleHMBaHUS TECTUPOBAHHUS

[Ipu TecTupoBaHNM Bce BepHBIE OTBETHI Oepyrtcs 3a 100%.
90%-100% oTmu4HO

75%-90% xoporio

60%-75% ymoBIETBOPUTEIHLHO

MeHnee 60% HeynOBJIETBOPUTEIBHO
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5.4. Kpurepun oueHMBAHUS KOHTPOJIbHOM padoThl.

BoinonHeHne KOHTPOJIbHOM paboThl 00yYaromMXcsl SBJISETCS OJHUM M3 Ba)KHEHIIMX
BUJIOB TEOPETUYECKOT O U MPAKTUYECKOro 00y4deHus. ITO yriy0aeHHOe 3yUYeHHe M CLUILINHBI,
NpUBUTHE O0OydYarolleMycsi HaBBIKOB CaMOCTOSITENIbHOTO TIOMCKAa U aHalu3a ydeOHOM
uHpopmanuu, GOpMUPOBAHHE U Pa3BUTHE Y HEIO HAYYHOr0 U MPO(ecCHOHATBHOT O MBIIIUICHUS.
- OLIEHKA «3aYTEHO» BBICTABIsIETCS O0y4arouieMycs, €ClId €CIM OH JIEMOHCTPUPYET 3HaHUS B
ONPE/IETICHUY OCHOBHBIX HOHATHM W TEPMHUHOB B 00JACTM NPUMEHEHHs MaTeMaTUYECKHX
METOJIOB NPH pEelIeHUH 3aja4 Gu3nuku. MoxeT aJleKBaTHO U TOYHO OICHHWBATh U UCIOIb30BATh
MaTeMaTUYeCKue METO/bl MpU pelleHrud 3ahay (usuku. Brageer oTnenbHBIMU MpHEeMaMHu U
TEXHOJOTUSIMH NMPUMEHEHHS MATEMATHYECKUX METOJI0B IPH PEIICHUY 3a/]1a4;

- OI[EHKA «HE 3a4TE€HO» BBICTABJIETCA 00YJaromEeMycs, €CIM OH HE 3HACT OCHOBHBIC MOHATUS U
TEPMUHBl U HE CHOCOOEH OompenensaTh 00JacTb NPUMEHEHMs] MaTeMaTHYECKMX METO/IOB IpPH
peurenuu 3a1ad ¢usuku. He criocobeH u He yMeeT UCNOJIb30BaTh MATEMaTHYECKUE METO/IbI IPU
pewenun 3axay  ¢usuku. He Biajeer MaTeMaTHUECKMMHU METOJaMHM M HE CIOCOOEH HX
IPUMEHSATH IPU PEIIEHUH 33/1ay.

[Ipu 3ammre KOHTPOJBHOM pabOTHl OOYYAIOLIMICS NODKEH YMETb OOBSICHUTH JIOTHKY
pellieHusl 3aJayd M aJropuT™M paboThl, a TakXKe OTBETUTh Ha JIONOJHUTENIbHBIE BOIPOCHI
IpernojaBaTes.

OOyuaronuiics, 3aIUTUBILNI KOHTPOJIbHYIO paboTy, JOMyCKaeTcs K 3K3aMEHY.

OOyuaromuiicsi, MOJyYUBUIMNA OLEHKY «HE 3aYT€HO», JOJDKEH HCIPAaBUTh YKa3aHHBIE
IpernojaBaTeseM OIMOKH U 3alUTUTh PacyeTHO-TPaHUUECKyI0 paboTy MOBTOPHO.

OOyuaromyecs, He BBIIOJHUBIINE pacdeTHO-rpaduueckue paboOThl, K 3K3aMEHY He
JIOIy CKaIOTCSl.

5.5 Kpurepuu oneHuBaHu sl IK3aMeHa

Hrorosoit ¢gopmoil KOHTpOJII 3HAHWA, YMEHUW M HABBIKOB. JK3aMEH NPOBOJIUTCA B
¢dopme cobecenoBanus 1Mo OuiIeTaM, KOTOpbIe BKIIOYAIOT 2 (IBa) TEOPETUUECKUX Bompoca u 1
3ajada. DK3aMeH MperojaraeT MojdydeHne O0yJaromuxcs OJHOM M3 OLEHOK MO 5-0ayulbHOoM
HIKaJIe: KOTIIMYHOY, «XOPOILO0», «yIOBIETBOPUTEIBHO» WIN «HEYAOBIECTBOPUTEILHOY.

[IpoBenenne HK3aMEHOB Kak OCHOBHOW (OpMbI IPOBEPKM 3HAaHUN oOOydarommxcs
npennoaraeT cCooMoIeHUE psijia YCIOBUM, 00ecnedrBaroIIuX MNeJarorn4eckyo 3ppekTuBHOCTb
OIIEHOYHOU Mpoleayphl. BaxkHel e cpein HUX:

1. crenenp oxBaTa pa3ienoB y4eOHOH HpPOrpaMMbl M IOHMMAaHUE B3aUMOCBSI3EH MEXIy

HUMU;

2. TiyOMHAa TIOHMMaHHUS CyYIIeCTBa OOCY)KIAeMbIX KOHKPETHBIX IpOOJIeM, a TaKxke

aKTyaJbHOCTU U IPAKTUYECKON 3HAYNMMOCTH U3Y4aeMOU TUCLUILINHEI;

JIarna3oH 3HaHus GUI0COPCKON TUTepaTyphl;

4. 7Oru4YecKu KOppeKTHOE, HEMPOTUBOPEUNBOE, MOCIEA0BATEIBHOE U apryMEeHTHPOBAHHOE
IIOCTPOEHUE OTBETA HA SK3aMEHE;

5. YpOBEHb CaMOCTOSITEIbHOTO MBIIIJIEHUSI C 3JEMEHTAaMU TBOPUECKOro IMOAXoJa K
W3JI0)KEHHUIO MaTepHaa.

w

OLEeHKH «OTIMYHOY 3aCIIYKUBAET OTBET, COACPIKAIIUM:
1. rmyOokoe M CHCTEeMaTHYeCKOE 3HaHHWE BCEro MPOTrPaMMHOI0 MaTepHalia M CTPYKTYPHI
KOHerTHOﬁ JUCHUIIIIMHBI, @ TAaKXXC OCHOBHOI'O COACpKaAHHUA H HOBaI_II/If/i JICKIITUOHHOI'O
Kypca 1o CpaBHEHUIO C Y4eOHOU U TEpaTypoOii;
2. OTYETIHBOE U CBO60}IHO€ BJIAJCHUC KOHIICHTyaJ'IBHO-HOHHTHﬁHBIM arIapaToM, Hay4YHbIM
S3bIKOM M TEPMHUHOJIOTHEH COOTBETCTBYIOIIEH Hay4YHOU 001acTy;
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4,
S.

3HAaHME OCHOBHOW JIMTEPATypbl M 3HAKOMCTBO C JOMOJHHUTEILHO PEKOMEHIOBAHHOMN
JUTEPATYpPOU;

YMEHUE BBIITOJHATH IIPENYCMOTPEHHBIE TPOrPaMMOH 3ajaHus;

JOrM4eCKU KOPPEKTHOE U yOeIUTEIbHOE U3I0KEHUE OTBETA.

O1IEHKH «XOPOIIIO» 3aCIy)KHUBAET OTBET, COJICPIKAIIINN:

1.
2.
3.
4.
5.

3HaHUE y3JIOBBIX ITPOOJIEM MPOrpaMMBbl 1 OCHOBHOT'O COZIEP KaHUs JIGKLIMOHHOTO Kypca,;
YMEHHUE I10JIb30BaThCSl KOHLENTYaJIbHO-IIOHATUMHBIM allllapaTOM B IIPOLIECCE aHalu3a
OCHOBHBIX MPOOJIEM MPOTrPaMMBbI;

3HaHME BaXXHEUIINX paboT U3 CrIMCKa pEeKOMEH/10BaHHOM JTUTEpaTyphl;

YMEHUE BBINOJHATH IPE1YCMOTPEHHBIE TPOrpaMM O 3ajaHuUs;

B LEJIOM JIOTHYECKM KOPPEKTHOE, HO HE€ BCErJa TOYHOE U apryMEHTHPOBAHHOE
U3JIO)KECHHUE OTBETA.

O1IeHKH «yJIOBIIETBOPUTEIBHO)» 3aCIYKUBAET OTBET, COJIEPIKATIIHI:

1.
2.
3.

4,
S.

(dparMeHTapHble, IOBEPXHOCTHbIE 3HAHUSA BaXKHEHIIMX pa3/eloB IporpamMMbl U
COZIEpKaHUs JIEKIIMOHHOT O KypCa;

3aTpyJHEHHUS C MCIOJb30BAHUEM HAyYHO-TIOHATUMHOIO ammapara U TEPMHUHOJIOTUU
JUCHUIIIINHBI,

HEIOJIHOE 3HAKOMCTBO C PEKOMEHI0BAaHHOM JINTEpaTypoil;

YaCTUYHBIE 3aTPYIHEHHUS C BBITOJIHEHUEM IIPELyCMOTPEHHBIX IPOrpaMMOM 3a/1aHHH;
CTPEMJICHUE JIOTUUECKU ONPEIEIIEHHO U MIOCIIEN0BATENbHO U3JI0KUTh OTBET.

OrneHka «HCYAOBJICTBOPUTCIILHO» CTABUTCA IIPU:

1.
2.

HE3HAHUU MO0 OTPHIBOYHOM MPEICTABICHUH y4eOHO-IIPOrPAMMHOT0 MaTepuaa;
HEYMEHUH BBINOJHATH IIPEAYCMOTPEHHBIE IPOrPaMMOM 3a1aHHUSL.

Hrorosas OLCHKAa 3a 3K3aMCH BBICTABJIACTCA MPEIOAaBaTCJIEM B COBOKYIIHOCTH, YYHUTEIBAsA
OLCHUBAHUC TCCTUPOBAHHUA U HpaKTHKO-OpHCHTHpOBaHHOﬁ qaCTH 5K3aMcCHa.
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