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1 Ilean u 3a7a491 0CBOEHUS AU CIUTLIIMHBI

Henp (umeam) OCBOCHHS AMCUUIUIMHBL SBIsETCS (HOPMHUpPOBAHHE JIMYHOCTH OYAYIIETO YUUTENsS
COBpeMeHHOﬁ HIKOJIBI, OBJIAACHHUC HpO(beCCI/IOHa.HBHO-BHa‘-II/IMBIMI/I KOMIICTCHIIUAMU B O6HaCTI/I HpGI[MeTHOI\/'I
MOATOTOBKH, BBIpaOOTKa y 0aKkagaBpOB HABBIKOB CAMOCTOSITEIbHON YUeOHOM JesITeTbHOCTH U Pa3BUTHE Y HUX
O03HABaTEJIbHONU aKTUBHOCTH.

3apaum: popMUpoBaHNE CHCTEMAaTU3UPOBAHHBIX 3HAHUI B 00JIaCTH COBpEMEHHOM (Pu3nuKu. PacKphITh
CYIIHOCTL COACPIKAHUA OCHOBHBIX HOHHTHﬁ, 3aKOHOB 1 JKCIICPUMCHTAJIbHBIX OCHOB COBpeMeHHOﬁ q)HSI/IKI/I,
OBJIaJIeHHE KOHLIETIIUSAMHU B TEOPETHUECKOM M SKCIIEPUMEHTAIILHOM pelIeHUH PU3nYecKux 3a1ad; GopmMupo-
BAaHME €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

2 MecTo JUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHONH MPOrpaMmbl

JuctumimHa oTHOCHTCS K 0a30B0o# yacTu 6710ka [l «ucIuImmuHbl (MOTYITH )
[IpepexBU3UTHI AUCUUILUIUHBL: Omcymcmeayom

[octpexkBu3utel aucuuruiunbl: b1./J[.5.26 [lxonenviti  gusuueckuti sxcnepumenm, b1.J[.B.8
Teopemuueckan ¢usuxa, b1.]].B.10 Onexmpopaouomexnuka, b1.J[.B.12 Hcmopus d¢uszuxu, b1.J].B.15
Teopemuueckue ocHO8bl WKOILHO2O Kypca usuku, B1.J1.B.D.2.1 Memoowl pewenus gusuueckux saoadu,
b1.J1.B.D.2.2 @usuuecxkuti npakmuxym, b1.J1.B.D2.3.1 [apmonuueckue xonrebanus, b1.J[.B.2.3.2
Oxcnepumenmanvnas  Qusuxka, b1.J[B.D.4.1 Ynpasrienue xauecmeom  uzuKo-mamemamuiecKoeo
oopaszosanus, b1./].B.0.4.2 Cospemennvle cpedcmea oyeHU8aHUs pe3yibmanmos 00yueHus

3 TpeOoBaHusi K pe3yJabTaTaM 00y4eHHs M0 M CIHUTIINHE

[Iponecc n3yueHus: TUCIMITIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIIUX PE3YIbTaTOB 00yUeHUs

Kox u HanmenoBanue
hopMupyeMbIX
KOMIIETEHIINN

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Mnanupyemblie pe3yabTaThl O0yUEHUS 110
JTUCHIUTUIAHE, XapaKTEPU3YIOIINAE 3TaIbI
(dhopMUpOBaHHSI KOMITETEHITUI

YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTHYECKUM aHAJIU3 U
CUHTE3 HH(POPMAIIHH,
MPUMEHSTHh CUCTEMHBIN
MOJXOJ AJIsl peLIeHUS
MOCTaBIICHHBIX 337124

VYK-1-B-1 Ilpumensier
dbunocodckre OCHOBBI MO3ZHAHUS U
JIOTUYECKOTO MBIIUICHHSI, METOIbI
HAy4YHOTO MO3HaHUs, B TOM YHCIIe
METOJIbI CHCTEMHOTO aHAIH3a, [
pelleHus MOCTaBIEHHBIX 3a1a4
VK-1-B-2 OcymectBisiet
KPUTHYECKUM aHaIN3 U CUHTE3
nHpopMaIuu, TOJIYIeHHOU U3
pa3HbIX UCTOYHUKOB

VK-1-B-5 ®opmynupyet u
apryMEHTHUPYET BBIBOJIBI U
CYXKICHHSI, B TOM YHUCIIE C
npuMeHeHneM puI0cohCcKoro
MOHATUITHOTO amnmapara

3HaTh:

- METO/Ibl TEOPETUYECKOTO aHATTN3a
pE3yNbTaTOB HAOMIOACHUN U
HKCIIEPUMEHTOB, OCHOBBI
KOMITBIOTEPHOTO MOJICTTUPOBAHUS
(hU3UYECKUX SBICHUH.

YMerb:

- MPUMEHATH GUITO0CO()CKUE OCHOBBI
MO3HAHUS U JIOTHYECKOTO MBIIIIJICHHUS,
METO/Ibl HAYYHOTO TIO3HAHWUS, B TOM
YHCJIe METOJbl CUCTEMHOTO aHAJIM3a, [T
pEIIeHNs TOCTaBICHHBIX 3a7ad.
Baaners:

- HaBBIKaMU (YOPMYIIUPOBAHUS U
apryMeHTalluu BbIBOJIOB U CYKJIECHUM, B
TOM YHUCIIEe C TPUMEHEHUEM
(dbuocodcroro MOHATHHHOTO arapara.

VK-6 Cnocoben
yIpPaBIATh CBOUM
BPEMEHEM, BBICTPAHUBATh
n peaJ'II/I?)OBBIBaTB
TPACKTOPHIO
CaMOpaBBI/ITI/ISI Ha
OCHOBE ITPHHIIUIIOB

VK-6-B-3 JlemoHCTpUpYy€ET HHTEpEC
K yueOe M UCIIONb3YeT
MPEIOCTaBIIsIEMble BO3MOXXHOCTHU
JUIs IproOpeTeH s HOBBIX 3HAHUH U
HaBBIKOB

3HaTh:

- TEOPETUYECKUE OCHOBBI (DU3HUKU JIIIsI
pelIeHus 3a/1a4.

YMerb:

- UCITOJI30BATh BO3MOYKHOCTH
00pa3oBaTeNbHON CPEebl, B TOM YHCIIe




Kox u HaumenoBanue
(bopMHUpyEeMbIX
KOMIIETEHIINH

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemsble pe3ynbTaThl O0yYeHHS 1O
JTUCHUIUIMHE, XapaKTePU3YIOIIHNE 3TaIlbl
(dbopMHpOBaHUsI KOMITETEHIUI

o0pa3oBaHUs B TCUCHUE
BCEH )KU3HU

nH(OPMALIMOHHOH, IJIsl 00ecTIeUeHus
KadecTBa mporiecca o0 yqIeHus.
Baaners:

- HaBBIKAMHU CaMOCTOSITEILHOIO
OCBOEHUS 3HAHUSMU TI0 MIPEAMETY IS
YCICITHOTO PEIICHHS 3a/1a4.

OIIK-2 Cnocoben
y4acTBOBATH B
pa3paboTke OCHOBHBIX U
JIOTIOJTHUTEITBHBIX
00pa3oBaTeNbHBIX
Iporpamm,
pa3pabarbIBaTh
OT/EJbHBIC UX

OIIK-2-B-1 Pa3pabarbiBaer
IPOTPaMMBbI YY€OHBIX TPEIMETOB,
KYpCOB, TUCUUIUIUH (MOAYJEH),
IPOTPAMMBI JTOTIOJIHUTEITEHOTO
00pa3oBaHMs B COOTBETCTBHH C
HOPMAaTHBHO-TIPABOBBIMU aKTaMH B
cdepe obpazoBaHus

3HaTh:

-cUCTeMy 3HaHUN O (yHIaMEHTaIbHbBIX
¢u3nYecKUX  3aKOHaX W TEOpHsX,
(GU3UYECKON  CYIIHOCTH  SIBJICHUH U
IIPOLIECCOB B IPUPOJE U TEXHUKE
YmMersb:

-peanu30BbIBaTh y4eOHbIE MPOrPaMMbI
0a30BBIX M OJEKTUBHBIX KYpCOB B

KOMITOHEHTHI (B TOM pa3IMYHbIX 00pa3oBaTeNbHBIX

YHCIIe C YUPEXKIECHUAX

HCTI0JIb30BaHUEM Baajaers:

UH(}OPMaLMOHHO- -HaBbIKAMU OpTaHU3alUU U TOCTAaHOBKH

KOMMYHHUKAITHOHHBIX (U3MYECKOTO IKCTIEPUMEHTA

TEXHOJIOTH) (JtabopaTopHOTO0, TEMOHCTPAITMOHHOTO,
KOMITBIOTEPHOT0):

OIIK-8 Cniocoben OIIK-8-B-2 IIpoekTupyer u 3HaTh:

OCYIIECTBIISATh OCYILECTBIISIET Y4eOHO- -METOABl  TEOPETUYECKOro  aHalu3a

MeIarOrM4YeCKyI0 BOCIUTATEIBHBIN MPOLECC C OMOPON |PE3YIbTATOB HaO 0 IeHU T u

JesATEIbHOCTh Ha Ha 3HAHMSI OCHOBHBIX AKCIEPUMEHTOB, npueMaMu

OCHOBE CIEINAJIbHBIX
Hay4HbIX 3HAaHUU

3aKOHOMEPHOCTEH BO3PACTHOTO
Pa3sBUTUA KOTHUTHUBHOHU U
JUYHOCTHOM chep oOydaronmxcs,
HAyYHO-000CHOBAHHBIX
3aKOHOMEPHOCTEH OpraHu3aIuu
00pa3oBaTeNbHOTO Mpolecca

KOMITBFOTEPHOT'O MOJICTUPOBAHUS
YMerb:

-pean30BbIBaTh YYEOHBIC TPOTPAMMBI
0a30BbIX M OJIGKTUBHBIX KYpPCOB B
Pa3IMIHBIX o0pa3oBaTebHBIX
YUPEKICHUSIX

Baajaersb:

-COBPEMEHHBIMU METOTUKAMU U
TEXHOJIOTHSIMH, B TOM YHCIIE K
nH()OPMAIMOHHBIMU, IJIS1 O0ECTICUeHUs
KadecTBa Y4eOHO-BOCITUTATEIIEHOTO
Ipolrecca Ha OIpeACIICHHON
00pa30BaTeNbHOM CTYIICHH KOHKPETHOTO
00pa30BaTENBLHOTO YUPEKICHUS

4 CTpyKTYypa M coJepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AMCUHMILINHBI

OO6mmas TpyA0eMKOCTh AUCIUIUTHHBI cocTaBisieT 30 3aueTHbix eauuuil (1080 akageMu4ecKux 4acoB).

TpynoemMkocTb,
Bz pabors! aKaJIEeMUYECKNX YaCOB
1 2 4 5 6 8 BCEro
CEMECTp | CEMECTP CEMECTP | CEMECTP | CEMECTpP | | CEMECTp
O0mas Tpya0éMKOCTH 108 180 180 216 180 216 1080
KonTakTHas padora: 42,25 51,25 42,5 72,5 62,5 65,25 (336,25
Jlexuuu (JI) 16 16 14 22 20 18 106




TpynoemKkocTb,
aKaJeMHYECKHX 9aCcOB
Bun paGotsr I 3 4 5 G 2 o
CEMECTp | CEMECTpP CEMECTP | CEMECTP | CEMECTpP | | CEeMECTp
[Tpaktuueckue 3ausatus (113) 26 24 18 36 26 28 158
Jlaboparopusie pabots (JIP) 10 8 12 14 18 62
Koncynbranuu 1 1 1 1 1 5
NunuBuayanpHas paboTta u 1 1 1 3
WHHOBAIIMOHHBIE (POPMBI YIEOHBIX
3aHATUN
[IpomexxyTounas arrecrarus 0,25 0,25 0,5 0,5 0,5 0,25 2,25
(3aueT, SK3aMEH)
CamocrosiTesibHas padora: 65,75 | 128,75 137.5 143,5 1175 150,75 | 743,75
- 8bINOJIHEHUe KYPCO8OU pabomul
(KP); 25 25 25 75
- camocmosmenvHoe usyueHue
pasoenos; 20 40 40 40 20 30 190
- HanucaHue pegepama (P); 6 6 6 6 6 6 36
- camonoo2omogka (npopabomxa
u nogmopenue 1eKYyuoOHHO20
Mamepuana u mamepuana
VUeOHUKO8 U YUeOHbIX NoCcoOUlL, 10 40 6 20 18 14 108
- 10020MOBKA K 1aO0paAmMOPHLIM
3AHAMUIM, 10 16 22 26 56 130
- N0020MOBKA K NPAKMUYECKUM
3AHAMUIM, 26 24 36 22 14 36 158
- N0020MOBKA K PYOEHCHOMY
KOHMPOIIO U M.1N.) 3,75 875 8,5 8,5 8,5 8,75 46,75
Buj uTOroBOro KOHTpOJIs aud. [IK3aMeH| |IK3aMeH |IK3aMeH |IK3aMeH| |[IK3aMeH
(3auer,pk3amMeH,Au(pPpepeHUNPOB| 3a4.
aHHBII 324eT)
Paziensr quctumIMHel, n3ydaeMele B 1 cemecTpe
KonunuecTBo yacoB
Ne HaumeHnoBanue pa3zienon aymatopras BHEay/I.
paznena BCEro abora
T 113 | P pabora
1.1 Mexanuka 24 4 6 - 14
1.2 MonekynsipHasi pu3uKa 18 2 4 - 12
1.3 DJIEKTPUYECTBO U MAarHeTU3M 24 4 6 - 14
1.4 BoiHOBas 1 reoMeTpuyecKas ONTHKA 22 4 6 - 12
1.5 KBanToBas ¢usuka u pusuka siapa 20 2 4 - 14
Uroro: 108 16 | 26 | - 66
Pazensr qUCHUIUTNHEL, U3y4aeMble B 2 ceMecTpe
KonuuecTBo yacos
Ne HaumeHnoBanue pa3zienon AyATOpHa BHEay/I.
paszena BCETO pabora
T 113 | JIp pabora
2.1 Kunemarnka maTepuaibHON TOUYKH. 22 2 4 1 15
2.2 JlnHaMuKa MaTepUaIbHON TOYKHU 22 2 4 1 15
2.3 3aKOH COXpaHECHHSI MEXaHUYECKON YHEPIUH. 23 2 4 2 15
24 JluHaMuKa CHUCTEM MaTepHalbHBIX TOYEK U TBEp- 25 2 2 1 20
JIOTO Tena




KomnaecTBo yacos
Ne HanmMenoBanwue pasznenon ayAuTopHad BHeEay/I.
paszena BCETO pabora
T 1113 | JIp pabora
2.5 JIBr>keHrEe B HEMHEPUUAIBHBIX CUCTEMAX OTCYETA. 20 2 2 1 15
2.6 3akoH BecemupHoro tarorenus. 3akonsl Kemiepa. 25 2 2 1 20
2.7 OCHOBBI CIENUATIBHOM TEOPUHU OTHOCUTEIIBHOCTH. 20 2 2 1 15
2.8 Konebanus B MEXaHHYECKUX CHCTEMAaX 23 2 4 2 15
Hroro: 180 16 | 24 | 10 130

P%HGHBI AUCHUIUIMHEIL, U3y4aCMBbIC B 4 CEMECTPEC

KonunuecTBo yacos
Ne HaumeHnoBanue pa3aenon aymatopras BHEay/I.
paznena BCEro abora
T 113 | P pabora
1. Nneansueiii raz. MKT BemecTBa 34 4 4 1 25
2. OCHOBBI TEPMOAMHAMUKHU 33 2 4 2 25
3. PeanpHbIe Ta3bI U XKUIKOCTH 33 2 4 2 25
4. SIBiieHne nepeHoca 30 2 2 1 25
5. IlonsiTHe 0 mIazme 25 2 2 1 20
6. TBepapie Tena 25 2 2 1 20
Utoro: 180 14 | 18 | 8 140
Pa3znensl AucuminHbl, n3y4aemMsbie B 5 ceMecTpe
KonnuecTBo yacos
Ne HaumenoBanue pazzaenos ayAuTopHas BHEaY/I.
paznena BCEro abora
113 | JIp pabora
l. DIEKTPOCTATUYECKOE TOJIE B BAKYYME 27 2 4 1 20
DIIEKTPOCTATUYECKOE MO0JIE MPH HATMYUHU TPOBOJ- 17 2 4 1 10
HUKOB
3. DIEKTPOCTaTUUECKOE TO0JI€ IPU HAIUYUU IUAJIEK- 17 2 4 1 10
TPUKOB
4. OHeprus B3auMOJEHCTBUS 3apsI10B U SHEPTUS 15 2 2 1 10
AIEKTPOCTATHYECKOTO MOJIS
5. I1OCTOSTHHBIN 3JIEKTPUYECKUI TOK 28 2 4 2 20
6. DJIEKTPONPOBOJHOCTH TBEPJBIX TEII 15 2 2 1 10
7. DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX, Ia3ax, BaKy- 15 2 2 1 10
yMe.
8. ITocTOSIHHOE MarHUTHOE IOJIE B BAKYYME 27 2 4 1 20
MarauTHoe 1nosje B MarHeTHKax 15 2 2 1 10
10. DJIEKTPOMArHuTHAsI MHTYKIIHS 23 2 4 1 16
11. KBazucranmoHapHsle 3JIEKTpUUYECKHUE LIENN 17 2 4 1 10
Utoro: 216 22 | 36 | 12 146
Paznensl nucuIuIMHbL, U3y4yaeMbie B 6 cemecTpe
KonuuecTBo yacos
Ne HaumenoBanue pazzaenos ayAutoprad BHEaY/I.
paszena BCETO pabora
T 1113 | JIp pabota
l. CBeT Kak 3JIEKTpOMarHUTHAas BOJIHA 14 2 2 - 10
WNurtepdepenius ceeta 32 4 4 4 20




KonnuecTBo yacos
Ne HaumeHnoBanue pa3zzienon AyAITOpHa BHEay/I.
paszena BCETO pabora
T 1113 | JIp pabora
3. Hudpakmus cera 28 2 4 2 20
4. I'eomerpuueckas onTuka 30 2 4 4 20
5. OnTtuyeckre NHCTPYMEHTHI 18 2 4 2 10
6. [Tonspuzanus ceera 16 2 2 2 10
7. Jucnepcus ceera 14 2 2 - 10
8. Paccesnue cBera 14 2 2 - 10
9. PenstuBuctckue 3¢ (exThl B ONTHKE 14 2 2 - 10
Utoro: 180 20 | 26 | 14 120

Paznensl nUCIUIIIMHDBL, U3y4aeMble B 8 ceMecTpe

KonuuecTBo yacoB
Ne HaumenoBanwue pa3aenon ayAutopras BHEaY/I.
paznena BCEro abora 5
1|3 [ | PO
1 KBaHTOBBIE CBOICTBA U3TyUYEHUS 45 3 6 6 30
2 Teopust aroma o bopy 45 3 6 6 30
3 BounHoBBIE CBOICTBa MUKpOYacTull, pusnka ato- 24 3 6 - 25
MOB M MOJIEKYIL.
4 ®du3KKa aTOMHOTO siipa 30 3 6 6 25
5 ®Du3KKa AIEMEHTAPHBIX YaCTULL 27 3 2 - 22
6 DyHIaMEHTAJIbHbBIE B3aUMOJICHCTBUS 25 3 2 - 20
Uroro: 216 18 | 28 | 18 152
Bcero: 1080 106 | 158 | 62 754

4.2 ConepxxaHue pa3/ie/ioB JUCHUNIHHBI

Paznen 1.2siemenTapHas pusuka.

1.1 Mexanuka. Kunemarnka MarepuaibHON TOUKu. J[MHaMKKa MaTepUaibHON TOUKH. 3aKOHBI COXpaHe-
HUSI B MEXAHUKE.

1.2 Monekyasipaasi pusuka. MosekyaspHO-KMHETHUYECKas Teopus. MeanpHblii ra3. OCHOBBI TEPMO-
JTMHAMHUKH.

1.3 DekTpH4ecTBO M MarHeTH3M. DiekTpocTaruka. [locTosHHbIN TOK. MarHuTHOE nosie. JneKkrpomar-
HUTHAasI UHTYKLUS. DJIEKTPOMarHUTHbIE KOJIeOaH!sl ¥ BOJTHBI.

1.4 BoiHoBasi U reoMeTpUYecKasi ONTUKA. CBETOBBIE BOJHBI. DJIEMEHTHI BOJIHOBOU ONTUKU. 3aKOHbBI
T€OMETPUYECKOMN ONTUKH.

1.5 KBanTtoBas ¢pu3suka u ¢pusuka sapa. 3akonsl BHeurHero potordpdexra. @oronsl. [loctynaTs
bopa. Ctpoenue siapa. Hykiionbsl (IpOTOHBI U HEUTPOHBI). SnepHbIe CHIIBl. DHEprus cBs3u sapa. [ledekt
MAacCBhl.

Pa3nen 2. Mexanuka.

2.1 KunemaTuka MaTepuajJbHoil TOUKH. [IpocTpancTBO, BpeMsi, MexaHn4ecKoe BrmxkeHne. Cucrema
orcuera. [lepemenienue, ckopocTs, yckopenue. HopManabHOE M TaHT€HIIMATIbHOE yCKOpeHHe. Paguyc 1 eHTp
KpUBHU3HBI TpaekTtopuu. [Ipsimas u oOparHas 3amaun KuHeMaTuku. KpuBoiwHelHOEe IBWKEHHE. YTIIOBas
CKOPOCTh W YyIJIOBOE ycKOpeHue. [IpuHIHI HEe3aBUCHMOCTH MEXaHWYeCKHX IBMkeHuid. [IpeoOpasoBanHwms
lanunes. CrnoxeHnne CKOpoCTeil.

2.2 luHaMuKa MaTepHAJbHOH TOYKH. Macca U MUMIIyJIbC MaTepuaJbHON TOUkH. [loHATHE CHIIBI.
N3mepenne cuit. 3akonsl nuHamMuku Hetotona. [puHiun HezaBucumoctu aectBus cuil. [Ipsimas u oOparHas
3a/1aya AMHAMUKHU. Busl cun Tpenus.



2.3 3aKkoH coxpaHeHUs MeXaHUu4Yeckoii JHeprun. Knnernueckas u moTeHImaibHas sHeprus. Pabora
YW MOIIHOCTh CWJI. DHEPrusi B3aUMOJCUCTBUS. 3aKOHBI COXPAHEHHUS! B MEXaHUKE. 3aKOHbI COXPAHEHHS MPU
CTOJIKHOBEHUAX. YIIPYTHI U HEYNIPYTHUM yaap.

2.4 IlnuHaMuKa CUCTeM MAaTePHAJbHBIX TOYEK M TBEPAOro Teja. BHyTpeHHUE U BHEIIHHUE CHUIIBI.
3aKOH COXpaHEHUs UMITYJIbCA 3aMKHYTOM CUCTEMbI MaTEpUaIbHBIX TOUEK. Teopema o IBUKEHUU LIEHTPa Macc.
PasnoskeHne NBH>XEHHS TBEPAOIO TeJla HA MOCTYNATEIbHOE U BpallaTeIbHOE. Y PAaBHEHHUSI ABUKEHUS TBEPIAOTO
tena. MomeHT nnepuuu tena. Teopema [tolirenca-1ltelinepa. Kunernueckast sHeprus TBEpAOIo Tena.

2.5 J/IBukeHHe B HEMHEPUHAJIBHBIX CHCTeMax oTcyera. HenHepuuanpHbIE CHCTEMBI OTCYETA.
Bropoii 3akoH HproTOHa B HEMHEpPUMAIBHOW CHCTEME OTCYETA, ABMKYLIMKCS MOCTyNaresnbHO. Teopema
Kopuonuca. Bropo#i 3akoH HploTOHa B HEMHEPUUAIBHOW CUCTEME OTCUETa, ABMXKYIIEUCS MPOU3BOJIbHBIM
obpa3zom.

2.6 3akon Bcemupnoro tsarorenusi. 3akonbl Kemuepa. 3axonsl Kerepa. 3akon Bcemupnoro
Tarotenus. [lonsTre o rpaBuTaninoHHOM nosie. HanpsbkeHHOCTh M MOTEHIMa FpaBUTAalMOHHOro 1ojst. [Tonstue
0 KOCMHYECKUX CKOPOCTSIX.

2.7 OcHOBBI ceHATbHOI TeOpUH OTHOCHTeAbHOCTH. [TocTynarel Diinmreiina. [IpeodpazoBanus
Jlopenma. Kunemaruueckue cienctust u3 npeodpazoBanuii JlopeHma. PensITUBUCTCKUI 3aKOH CIIOXKEHUS
ckopocTei. CBsI3b MEXIy MMIIYJIbCOM U HEPIrUed pesITUBUCTCKONW vacTulbl. Bropoil 3akon HeloToHa B
PENSATUBUCTCKOM (hopMme.

2.8 Konebanuss B MeXaHHMYeCKHX CHCTeMaX. YpaBHEHHE TapMOHHMYECKHX KOJIOaHUH.
["apmonnueckoe koiedaHue U ero XapakTepUCTUKU. MeTo 1 BEKTOPHBIX JUarpaMM CJI0KEHHsI TAapMOHHYECKUX
konebanuil. buenus. @urypsl Jluccaxy. J{BrkeHne MaTepuaibHON TOYKH MO ASHCTBHEM KBa3UyIIPYToi CHIL
dusnyeckuii, MaTEeMaTHYECKUA W TPYKUHHBIM MasTHUKU. BBIHYXIEHHbIE KojeOaHus. ABTOKOJICOAHMS.
OHeprust cOOCTBeHHbIX KojieOanuil. [loromenne sHeprun nNpu BHIHYXJIEHHBIX KosebaHusx. JloOpoTHOCTB.
Pesonanc. Pe3oHaHCHBII METO NCCIIEAOBAaHUS KOJIEOaHUIA.

Pasznea 3. MoJsiekyJsipHasi pU3uKa U TEPMOAMHAMHUKA.

3.1 Uaeansnsiii raz. MKT BemectBa. [Ipenmer MmonekymnsapHoi pusznku. DKkcriepuMeHTanbHoe 000c-
HOBaHHE MOJIEKYJISIPHO-KMHETUYECKOM Teopuu BemecTBa. OCHOBHBIE IPEICTABICHHS MOJIEKYIIPHO-KUHETH-
4yecKoil Teopuu razoB. JlaBnenue raza. AdcomorHas Temneparypa. neansuslii ra3. Ypasaenue Knaiinepona-
Menaeneea. ['a3oBbie 3akoHbl. OCHOBHOE YpaBHEHUE KHHETHYECKOW TeopuH ra3oB. [locTtossHHas bosbiimana.
MonexysipHO-KMHETHYECKOE UCTOJIKOBaHHE a0COIIOTHON TeMmreparypsl U AaBieHus. M3mepenue temmnepa-
Typhsl. I3mepenue ckopocteit Mosiekyn, onbIT LlTepHa. Pacnipenenenne ckopocTeld MoJjieKys mo MakcBeny.
bapomerpuueckas opmyna. Pacrnpenenenue MakcBeuia-bonbpiiMana. DKcriepuMeHTAIBHOE OINpeieeHne
gucna ABoraapo. Pacnpenenenre sHEpruy MOJIEKYJI IO CTEMEHsIM cBOOO b, DIIyKTyally B UJI€aTbHOM ra3e
U UX MPOSIBJICHUE.

3.2 OcHOBBI TepMOAMHAMHUKHU. TepMoauHaAMUYecKasi cucTteMa. TepMOIMHAMHUYECKOE PaBHOBECHE.
[TapameTtpsl coctosiHus. BayTpenHss sueprus. BzanmoeiictBue repmMoinHaMuueckux cuctem. Pabora u temn-
J0Ta Kak ¢popMbl oOMeHa sHeprueil Mexay cuctemamu. Kasucrarnyeckue npoueccsl. [lepBoe Hauano Tep-
MoauHaMuKH. [IppuMeHenune nepBoro Hauajza TEpMOAMHAMUKH K U3ompolieccaM. TemnoeMkocTs. BeiBoa ypas-
HeHus aguadatel. CKOpOCTh 3ByKa B raze. Bropoe nauano repmonnnamuku. OOpaTumMble 1 HeOOpaTUMBbIE ITPO-
neccsl. TernoBbie MamuHbl. [{ukn Kapro. Peanbhblie nukisl. HeocymiecTBUMOCTh BEUHBIX JBUTATENEH. JH-
Tponus. [IpuBenennas ternora. CTaTHCTUYECKOE UCTOIKOBAHWE BTOPOroO Havajga TEpMOJMHAMHUKHU. Teopema
Hepucra. HenocTKMUMOCTH aOCOMIOTHOTO HYJIS.

3.3 PeasibHble ra3bl M )KUAKOCTH. DKCIIEPUMEHTAIBHBIE U30TEPMBI PEAIbHOTO raza. Y paBHeHue Ban-
nep-Baansca. ConocraBnenue usorepm Ban-nep-Baanbsca ¢ skcriepuMeHTanbHBIME H30TepMaMu. Kputuue-
ckoe coctostHue. BHyTpenHss sHeprus peanbHoro raza. Dddext xoymsa-Tomcona. CkmkeHHE Ta30B U MO-
JlydeHHE HU3KUX Temueparyp. Pa3osble nepexoabl. PaBHOBecHE KUAKOCTH U Napa. BiaxxHOCTb. Y paBHEHUE
Knaneiipona-Knay3suyca. CoiictBa x’uakoro coctosinus. [loBepxHocTHbIN ciioi. [[oBEpXHOCTHOE HaTSKE-
Hue. CmauuBanue. @opmyna Jlamaca. Kanumisipuele siBiaeHus. J[aBieHue HaCBIEHHBIX IAPOB HAJl MEHUC-
KoM. PactBopbl. OcMOTHYECKOE JaBJICHUE.

3.4 sIBnenue nepeHoca. SIBneHus nepenoca B razax. CpeiHss JUIMHA U cpellHee BpeMsi CBOOOIHOTO
npob6era monekyn. Juddysus. Buyrpennee tpenue. TemnonpoBoIHOCTh U BHYTPEHHEE TPEHUE TPU HU3KOM
JABJICHUM, TEXHUYECKUIN BaKyyM. MeToAbl U3MEPEHUS HU3KUX JIaBJICHUM.

3.5 llonsaTre 0 mu1azme. [1na3zma, MeTOIbI MOJTyYEHUSI T1JIa3MBI, IJTA3MEHHbIE 4acTOTHI. [1na3ma B aiek-
TPUYECKOM U MarHUTHOM MoJisIX. [IpuMeHenue miazmel.

3.6 TBepawble Tena. Tepabie Tena. AMopdHBIE U KpUCTAUTHYECKHE Tena. JlanpbHul mopsaIoK B KpH-
crayuiax. Kiaccugukaiyst KpHCTaIoB MO TUITY CBSI3€H, aHM30TPONUS KpUCTAIOB. J{e(eKThl B KpucTauiax



KUJIKUE KpUCTAJUTbl. MexaHnuecKrue CBOMCTBA KPUCTAIIOB. TeIIOBbIe CBOMCTBA KPUCTAJLIOB, TEMJIOBOE pac-
mupenue. [naBnenne u kpucrammuzanus. Jlmarpamma paBHOBECHs TBEPAOH, KUIKOW U Ta30Boi (a3. Tpoii-
Has TOYKa. TermoeMKOCTh KprcTauioB. 3akoH [lrononra u [ltu. 3aTpynHeHus kiaccuieckon (Gu3mku B 00b-
SICHEHUH TEMIIEPaTYpHOU 3aBUCUMOCTH TEIJIOEMKOCTH TBEPBIX TEIL.

Pasznea 4. DjiekTpU4ecTBO M MATHETU3M.

4.1 DuekTpocTaTnyecKoe moJje B BAKyyMme. DJIEKTPUUYECKUE 3apsiibl U N0JI. DJIEMEHTAPHBIN 3aps.
3akoH Kynona. HanpsikeHHOCTB 1moJisg ToueuHoro 3apsiaa. [Ipunmun cynepnosunun. [IoTok BekTopa Hamps-
xeHHocTu. Teopema OcTtporpanckoro-I'aycca u ee mpumeHeHue K pacuery noisieid. L{upkynsius BekTopa
HarnpspkeHHOCTH. Pabota cwn moss. [loTeHnManbHbIN XapakTep 3JIeKTpocTaTudeckoro mojs. [loTenuan u
SKBUIOTEHI[MAIbHBIE MTOBEPXHOCTH. CBsI3b MOTEHIIMAJA U HANPSHKEHHOCTH noJis. [loTeHunan mosist mpocrei-
muX cucTteM. /[unonb B 3JIE€KTPOCTATUYECKOM MOJI€. DKCIEPUMEHTAIIBHOE ONPEEIeHUE 3apsaaa dJIEKTPOHa.
Omneir Mumukena u Modde.

4.2 JjeKTpocTaTH4YecKoe 1oJie MPU HAJUYHUU MPOBOAHMKOB. Pactipenenenue 3apsioB B MPOBO/I-
HUKE. DKBUIMOTEHIIMATBLHOCTH IPOBOIHUKA. Hanps:keHHOCTH 1MOJIsl y MTOBEPXHOCTH MPOBOIHUKA. [IpoBOIHUKYN
BO BHEIIIHEM 3JIEKTPOCTAaTUYECKOM Mose. HaBeneHHbIe 3apsapl. DIEKTpU3aLms 4epe3 BIUsSHUAE. DIEKTPOCTa-
TUYECKas 3alluTa. YYeT MOJs HABEACHHBIX 3apsjoB, METOM 3EPKATBbHBIX M300paKeHUN. DIIEKTPOEMKOCTb.
Konpaencaropsl. CoeiuHEeHHE KOHIEHCATOPOB.

4.3 DaekTpocTaTuyecKoe moJje Npu HAJTHYHUHN JUIIEKTPUKOB. Pacnipenenenne 3apsa0B B MPOBOJ-
HUKE. DKBUIIOTEHIIMAIBHOCTD MPOBOIHUKA. HanpspkeHHOCTH MO y TOBEPXHOCTH MTPOBOIHUKA.

[IpoBoAHMKYK BO BHEIIHEM 3JIEKTpOCTaTUYecKoM moJie. HaBenaeHHble 3apsnbl. DieKTpU3anus 4epes
BIIUSIHUE. DIIEKTPOCTATUUECKAs 3alUTa. Y UeT MOJIsl HaBeIEeHHBIX 3apsi10B, METO/1 3epKaJIbHBIX U300paKEHUH.
OnektpoemkocTh. Konnencaropsl. CoeiMHEHUE KOHIEHCATOPOB.

4.4 DHeprusi B3aUMOJACHCTBUS 3aPAJA0B U JHEPIrUsi NIEKTPOCTATUYECKOI0 MOJIsl. DHEPrusi CU-
CTEMBbI HETIOJBMYKHBIX TOUEUHBIX 3apsJI0B, 3aPSKEHHOTO IPOBOJHUKA, 3aPSXKEHHOTI0 KOHJIEHCATOPa. DHEPIust
Y IJIOTHOCTh SHEPTUH JEKTPOCTATHYECKOTO MOJIS.

4.5 I1oCcTOSAHHBIH 3JIEKTPHYECKHI TOK. DJIEKTpUUeCcKHUil TOK. 3akoH OMa 11 yyacTtka nenu. Conpo-
TuBJeHue npoBoaHuka. Croponnue cwibl, IJC. 3akon Oma miis ydactka menu, comaepxamend IC u mis
3aMKHYTOH mernu. Pa3HOCTh MOTEHIIMANOB, HANpshKeHUe. PaboTa 1 MOIITHOCTH B I[ENHU MOCTOSHHOTO TOKA. 3a-
koH [xoyms - Jlennia. PasseTBnennsie nenu. Kupxroda.

4.6 DJIeKTPONPOBOAHOCTH TBepAbIX Ted. [Ipupona Toka B Metamiax. Onbitel Manaensmrama u Ia-
nanekcu, Tonmena u Ctroapra. Kitaccuueckasi Teopusi 3J1€KTPOIPOBOAHOCTH METaIoB. 3aKoHbl OMa u JIxo-
yiid - JIeH1a ¢ 3IeKTpOHHO! TOYKM 3peHus. 3akoH Bunemana - ®@panna. TpyIHOCTH KJIaCCUYECKOMN 3JIEKTPOH-
HOM Teopuun. CBepXIpoBOoAUMOCTH. [IpoBOIMMOCTE TTOTYTPOBOIHUKOB. TepMo- 1 (hOTOCOMPOTUBIICHUS.

4.7 DneKTpHUYECKUH TOK B JIEKTPOJIUTAX, ra3ax, Bakyyme. I [poBoiMMOCTb 3JIEKTPOJINTOB. DJeK-
TpoJiaTHYecKas qucconuanus. [IoqBHKHOCTh MOHOB B 3JIEKTPOJIMTAX. 3aKOH OMa JIJ1s 3JIEKTPOJIUTOB. 3aKOHBI
Qapazes.

[Iponiecc moHm3anuu U pekoMOMHaNMKU B razax. HecamoctosaTenbHbIN ra3oBeiii pa3psa. CaMmocTos-
TEJIbHBIN Ta30BbIN pa3pal. Buasl paspsana. Mcnonb3oBaHue ra3oBelx pa3psaaoB B TeXHUKE. KaToHbIE TydH.

TepmoanexkTpoHHas smMuccusi. Tok B BaKkyyMe. DIIEKTPOHHBIE JIAMITBI U UX IPUMEHEHHE.

4.8 IlocTossHHOEe MATHUTHOE T0JIe B BAKyyMe. MarHuTHoe 1oJie 3J1eKTpuIecKoro Toka. MIaaykus u
HaNpsH>KEHHOCTh MarHUTHOTO noJist. 3akoH buo — CaBapa — Jlamaca. MaruutHoe moJie mpsiMoro, KpyroBoro,
COJICHOMJAIBHOTO TOKOB. L{UpKymsiius BEKTOpa HAMPSKEHHOCTH MAarHUTHOTO MOJs. 3aKOH IMOJIHOTO TOKa.
Cuna, geficTByromas Ha TPOBOAHUK B MAarHUTHOM M0Jie. MarHUTHBI MOMEHT TOKa. MarHuTHbIN MOTOK. Pa-
00Ta mepeMenIeHus MPOBOJHIKA C TOKOM B MarHuTHOM moie. Cuna Jlopennia. OmbiT TomcoHa (e/m).

4.9 MarauTtHoe noJsie B MarHerukax. Maruernku. MarautHoe nosie B Marietukax. Hamaramuen-

Hocth. CBsi3p H ¢ B B marnetnkax. MarautHas MPOHUIIAEMOCTh. MarHuToMexaHndeckue siBjieHus. Jua-,
napa- 1 peppoMarHeTHKH UX CBOMCTBA.

4.10 DaexkTpomarauTHas HHAYKHus. Oneitel @apazes. [Ipasuno Jlenna. 9/C- nnaykiuu. Buxpe-
Bble TOKH. CrimH-3dext. CamonHaAyKIusa 1 B3auMouHAYKIusA. DJIC camonHaykinu. MHIYKTHBHOCTH. DHEP-
TUs MArHUTHOTO TOJIs1 TOKOB. DHEPIs U IUIOTHOCTh YHEPTUU MAarHUTHOTO MOJIS.

4.11 KBasucranuonapHbie djiekrpuueckue nenu. [lonyuenne nepemennoi DJ1C. ConpoTusieHue,
WHJIYKTUBHOCTb U €MKOCTh B LIETIH MIEPEMEHHOr0 TOKa. 3akoH OMa J1Jisl IepeMeHHOro Toka. BektopHsie nua-
rpamMmbl. PaboTa 1 MOIITHOCTH B 1IENK IEPEMEHHOTO TOKA. AKTUBHAs M PEaKTUBHASI MOIITHOCTh.

Pa3gean 5. Onruka.



5.1 CBer Kak 3JIEKTPOMATHUTHAS BOJIHA. DJIEKTPOMarHuTHasi mpupojaa cBeta. ECcTecTBEHHBIN U
MOJISIPU30BAaHHBINA CBET. ONTUYECKUIN CHEKTP U METOJbI €r0 UCCIEAOBAaHMS. JHEPrUs, MOUTHOCTb, UMITYJIbC,
MOMEHT HMITYJIbCa CBETOBBIX BOJIH. BonHOBbIE cBolicTBa cBeTa. OCHOBHBIE DHEPIETUUYECKUE U CBETOBBIE
BEJIMYUHBI U UX €AUHULBL. DIIEKTPOMarHuTHas TeOpHUsl cBeTa. ECTECTBEHHBIN U MOISPU30BAHHBIIN CBET.

5.2 NUuTepdepenuus cera. CioxeHne cBeTOBBIX BOJH. [IpuHuun cynepno3uuuu. MaTepdepeHus.
KorepentHocTh MeToAbl HabMOAeHN HHTepdepeHny B onTuke: cxema FOHra, 3epkana @penens, Ounpusma,
OunuH3za. BrnusHue pasMepoB M HE MOHOXPOMATHMYHOCTH HCTOYHMKA HAa MHTEPPEPEHIIMOHHYIO KapTHHY.
JIByxiydyeBasi uHTephEpeHLINs, BO3HUKAIONIAS MPU OTPAKEHUU U MPOXOXKACHUS CBETA B TOHKUX TUICHKaX U
miacTuHKax. [1omockl paBHOW TONIIMHBI M PAaBHOTO HakJIOHA. MHoronydeBas nHTepdepenius. [Ipumenenue
nHTepdepeHIny B Hayke u TexHuke. MaTepdepomeTpsl nHTEphEepeHITMOHHBIC (DHIIBTPHI, MPOCBETICHUE.

5.3 Judpakuus cera. [Ipunuun Itoiirenca-®penens. dudpakuus Dpenens. 3oubr Dpenens.
OObsicHEeHHWe TPSIMOJIMHEWHOTO pPAaCcHpOCTpaHEHUsT CBETa 10 BOJHOBOW TeopwH. 30HHAS IUIACTUHKA.
Hudpaxius Openenst Ha KPyriioM OTBEpCTHH, Ha KpyrioMm skpane. [udpakuus @payHrodepa Ha menu u
KpyriaoM otBepctun. Judpakumonnsie pemerku. lucnepeus u paspeniaromnas ciocoOHOCTh PEeIETKH.

5.4 T'eomeTpuyeckas onTuka. ['eomerprueckas oNTHKa KakK MPEENIbHbIN cy4yail BOTHOBOM ONTHKH.
[Tpunmun ®@epma. 3akoHbI OTpaKEHUs U TperaomiieHus cBeta. [lonHoe oTpaxenue. OTpakeHUE CBETa HA
cepuueckoit moBepxHocth. 3epkana. [Ipenomnenue ceera Ha ceprudeckoil mOBEepxXHOCTU. TOHKHE JTUH3HI.
®opmyia nuH3bl. OnTHYECKas CUIIa JTUH3BI.

5.5 OnTuyeckne MHCTPYMeHTHI. ['71a3 kak onTuyeckass cucrema. OnTuueckue mpubopsl (Iyna,
MHUKPOCKOII, TeJieckorl, poroanmapart). Judpakimonnas npupoaa nuzodpaxeHus. Pa3pemiarorias cCnocoOHOCTh
ONTUYECKUX TPHOOPOB. AOeppalyiii ONTHUECKUX cuUcTeM (cheprueckas U XpoMaTudeckas abbeparum,
acTUTMaIuu, Koma, rucropcus). Jlnadparmsel, ceTocua.

5.6 llonsspu3anus cBeTa. DIEKTPOMATHUTHAS TEOPUSI OTPAKEHUS U MPEJIOMIICHHSI CBETA HA TPAaHULIE
pazzaena AudrneKTpukoB. 3akoH bprocrepa. [lonsgpuzaropsl u ananu3atopsl. 3akoH Mantoca. Pactipoctpanenue
cBeTa B KpucTauiax. [[BonHoe mydenpenomienue. [lomspuszanus csera npu ABOMHOM JIYy4eIPEIOMIICHUH.
BonHoBbie noBepxHOCTH B KpucTaiiax. OTHOOCHBIE KPUCTAIUIBL. DJUIMIITHYECKAs: U KPYroBasi NOJISIpU3aLus.
NuTtepdepeHiius MmI0CKOMOMSIPU30BaHHBIX BOJH. VICKyCCTBEHHas aHWU3OTpOMUs mpu nedopMmanusx U B
anekTpudeckom noie (3ddext Keppa). Bpamenue minockoctu nmonsipuzamnuu. [lonspusannonsbie mpuOopsl 1
WX IPUMEHEHUE.

5.7 Mucnepcusi cBera. Jlucnepcus cBera. HopmanbHas nucnepcusa. AHOMalibHasi JUCIEPCHUS.
[Tornomenue ceera. KoadduuueHnT nornomenns. DIEKTPOHHAS TEOPUS AUCIIEPCUU U TOTJIOIIECHHS CBETa.
da3zoBas u rpymnmosas ckopoctu. Iddext Ueperkona. CIEKTpbI UCITyCKaHUS U TTOTJIONICHUS. CTIEKTPOMETPHI.
CriekTpanbHblil aHAIIN3.

5.8 Paccesinme cBera. [IpoxoxkaeHue cBeTa 4yepe3 ONTHYECKU HEOIHOPOAHYIO cpeny. 3akoH Penes.
[Monspusanus paccestHHOro cBera. MoJekyispHoe paccessHue cBeta. L[Bet HebGa 1 30pb.

5.9 PeasituBucrckue 3ppexktbl B onTtuke. CKOpOCTh cBeTa. MeTobl U3MEPEHUS CKOPOCTH CBETA.
OS¢ dexr Homnepa. Abepparus ceera. OnbiT Pu30 M0 pacHpoCTPaHEHUIO CBETa B ABIKYILIEHCS cpene. OnbIT
MaiikenbCcoHa.

Pa3znen 6. KBantoBasi pusuka u pusuka sjapa.

6.1 KBaHnToBBI€E CBOIiCTBA M3JIy4YeHUSs

PaBHOBecHOe m3nmyuenue. JlydencmyckarenbHas U MOMJIOMIaTeIbHAs criocoOHOCTH. 3akoH Kupxroda
u ero cineactBus. 3akoH Credana bonsiimana. 3akon Buna. Pacripenenenne sHepruu B CIEKTPe U3ITYICHHS
abcomoTHO TBepaoro Tena. @opmyina [lnanka. Mccnenoanus Ctonerosa. Buemnuit pororddext. 3akoHbI
BHemHero hoTodddexra. DoToHbl. YpaBHeHue DiinmTeitHa. OnbiTel JlebeneBa. O0bsicHEeHNE TaBICHUS CBETA
Ha OCHOBE 3JIEKTPOMAarHuTHOW U (POTOHHOM Teopun cBeTa. [lonydeHrne peHTTeHOBCKUX Jiy4ueit. TopmMo3Hoe U xa-
PaKTEepPUCTUYECKOE U3ITydEeHHE W UX CTIeKTpHl. Iloriomenne u paccesHue peHTreHoBCKuX iydeil. Dddext Komnrona.
Omeit Bote. KopmyckynsipHO-BOIHOBOMH yann3M 3JI€KTPOMAarHUTHOTO H3Ty4CHHUS.

6.2 Teopust atoma mo bopy

OmnerTel Pesepdopaa mo paccesHuio - yactuil. SaepHas mogens aroma. @opmyna Pesepdopna. OOmas xapak-
TEpUCTUKA CHEKTPOB M3TyYCHUS M MOTJIOIEeHHs. JInHeldaTsle, monocaTsle, CIUIOMHbIE CIeKTphl. KOMOMHAIIMOHHBIIN
npunaIun. CrekTpaibHbIe ceprur aToMa Bogoposa. [locrynater bopa. YpoBHu sHeprum atroma. Teopus aToma BoAopoia
o bopy. OnbiTel @panka u I'epria. CpaBHeHue Teopun bopa ¢ onbsITOM.

6.3 BoJiHOBBIE CBOIiCTBA MHKPOYACTHL, (U3MKA ATOMOB H MOJIEKYJI

KopnyckymsipHo-BosTHOBast pupoja cBeTa U vacTuil. Boxusl ge bpoiins. udpaxius 31eKTpOHOB.
CooTtHomenue HeonpeneaeHHocTe [ eitzendepra. OCHOBHBIC TIPEICTABICHHsI KBAHTOBOM MEXaHUKH. Y paBHE-
uue lllpenunrepa. BonroBas GyHkmus u ee pusnueckuii cMbici. KBaHTOBaHME SHEPTUU U MOMEHTA HMITYJThCa



anekTpoHa B atrome.OnbIT [HITepHa ['epiiaxa. CiiH 1 MarHUTHBIM MOMEHT 3J1eKTpoHa. Marneron bopa. [Ipun-
nur [laynu. DnekTpoHHbIE 000J0YKH U CTPOCHHE CIIOKHBIX aToMOB. D¢ dexTrl 3eemana u [lltapka. [lepuo-
nudeckas cuctema snemMeHToB Meneneena. [Ipupona xapakTepucTUUECKUX PEHTTEHOBCKHUX CIIEKTPOB. 3aKOH
Mo3nu. [ToHsiTHEe 0 XUMHUYECKOH CBSI3U U BaJI€HTHOCTU. CTpOEHUE MOJIEKYII.

6.4 ®u3nKa AaTOMHOTO sIAPA

Crpoenue aapa. Hyknonsl (TpoTOHBI U HEHTPOHBI). 3apsi U Macca sapa. Macc-criekrpoMeTpsl. M3o-
Tombl. SInepHbie cuibl. DHeprus cBs3u aapa. Jedext maccrl. CTabuinbHOCTH siapa. O0om0UeuHas U KaneabHast
Mozenu sanpa. EcTecTBeHHas paJnoakTUBHOCTh. 3aKOH paJMOaKTUBHOrO pacmnaja. [lepuoa monypacnana u
pacnana, y - uznydenue. PagnoaktuBHele psiabl. [IpaBuiia cMeneHus. DKCepuMEHTAIbHbIE METOIBI SIAEPHOM
¢bu3uku. MeTo bl perucTpaIuy SIePHBIX U3TYYSHUI: CYeTUNKH YaCcTHIl, Kamepa BuiibcoHa, my3sIppKOBasi Ka-
Mepa, hoTodmyibcun.MIckyccTBeHHAs! paiiOaKTUBHOCTE. [IpuMepsl siepHbIX MpeBpalieHui Mo IeUCTBUEM
0. - 4aCTHII, TPOTOHOB, HEUTPOHOB U y - POTOHOB. Peakimu nenenus U cunresa. Jlenenue siuep ypana. Llemnubie
AACPHBIC pCAKIIU. Hz[epHaﬁ OHCPICTHUKA. TCpMOHI{epHHC PCaKknuu.

6.5 ®du3uKa IeMEHTAPHBIX YACTHII

OO6mme creaeHus 00 dJIEMEHTAPHBIX YacTUIIAX. DJIeMEHTapHbBIE YAaCTHUIIH B KOCMUYECKUX Jiydax. CTaOuiIbHbIC
OJICMCHTAPHBIC YaCTUILIBI: 2JICKTPOH, IIPOTOH, HeﬁTpOH, HCfITpPIHO, (I)OTOH. AHTI/I‘laCTI/ILU)I. Me30HEBI TUNICPOHBIL.

6.6 dynaaMeHTaIbHbIE B3aNMO/IeiiCTBUS

B3anMHbIE TIpeBpaIIeHus BEMIECTBA U O, DJIEMEHTAPHBIC YaCTHITHI U (DyHIaMEHTAIBHBIE B3aUMOICHCTBHE.
Hp06JI€MI>I CUCTCMATUKH DJICMCHTAPHBIX YaCTHUILI.

4.3 JlabopaTopHble padoThI

Ne JIP Ne HanmeHoBaHue 1a60paTOpHBIX padboOT Kon-50
pasznena 4acoB

l. 2 W3mepeHus 1 NOrpeHoCcTd U3MEPSIEMBIX BEINYUH 1

2. 2 N3ydeHune 3aKk0HOB MMaieHUs Ha MalllnHe ATBy1a 2

3. 2 Omnpenenenne yCKOpeHUs: CUIIbI TSDKECTHU C TIOMOILBIO 1
(U3HUYECKOTO MasiTHUKA

4. 2 OmnpeneneHre MOMEHTa HHEPLUH IIATGOPMBI U IPOBEPKa 2
teopemsl LlITeitHepa MeTO0M KPYTHIILHBIX KOJIeOaHUH

5. 2 H3mepenue CKoOpoCTH MOJIETA IIYJIH C ITIOMOILBIO 1
0OAJUIMCTHUYECKOTO MasiTHUKA

6. 2 OnpeneneHne MOMEHTA HHEPIIMHY MaxOBHKa

7. 2 W3ydenne coOCTBEHHBIX KOJIEOAHUN COCPEJOTOUYCHHON CUCTEMbI 1

8. 3 N3ydenue pacnipeneneHus CiiydyalHbIX BEJIMYMH HA TPUMEPE OJTHOMEP- 1
HOTO PACCESIHUSI 3epPEH.

9. 3 Onpenenenne  otHomenuss Cp/Cy  nmus  Bo3AyXxa  METOIOM 1
a11abaTHYeCKOro pacIiipPEeHHUsI.

10. 3 Onpenenenre BA3KOCTH )XUAKOCTH 1o MeTony CTokca. 2

11. 3 Omnpenenenne k03 PpuineHTa MOBEPXHOCTHOTO HATSKEHUS KUAKOCTH. 1

12. 3 Onpenenennie Cp/Cy METOIOM CTOSIUEH 3BYKOBOM BOJTHBI. 2

13. 3 Onpenenenrie kKorpduireHTa TMHAMUIIECKON BI3KOCTH BO3yXa. 1

14. 3 OnpeneneHre OTHOCUTENbHOM BIAXKHOCTH BO3/yXa. 1

15. 4 DJIEKTPOCTATUYECKOE T0JIe 2

16. 4 N3ydenne 3akoHa Oma B 1IENH OCTOSTHHOTO TOKa 2

17. 4 OmnpezneneHne eMKOCTH KOHJICHCATOPA MPH MOMOIIU OaNTUCTHYECKOTO 2
rajbBaHOMETpa

18. 4 Omnpenenenne 3aBUCUMOCTH COITPOTUBIIEHUS IPOBOIHUKOB OT TEMIIE- 2
patypsl

19. 4 N3mepenne O0NbIIMX CONPOTUBICHUH METOAOM PEIAKCAITMOHHBIX KO- 2
neGaHui




Ne JIP Ne HaumenoBanue nabopatopHbsIx padoT Koo
paznena 4acoB
20. 4 OnpeneneHrie OTHOLICHUS 3apsiia JIEKTPOHA K €r0 Macce METOA0M 2
MarHeTpoHa
21. 4 Onpenenenne Touku Kropu 2
22. 4 Onpenenenne yactoTsl reHepaTopa Y KB MeTo1om crosiuel BOJIHbI 2
23. 5 Ornpezenenne riIaBHOTO (POKYCHOTO PACCTOSIHHS ONITHYECKUX CUCTEM 2
24. 5 OmnpezeneHue yriioBoro yBeJInueHHs Teleckona pegpakropa 2
25. 5 OnpeneneHne NoKazarens NPeIoMIEHHs TBEPABIX U KUAKUX TEI 2
26. 5 Omnpenenenne IIMHBI CBETOBOW BOJHBI C TOMOIIBIO Oumnpu3mMbl Ope- 2
HEJs
27. 5 OnpeneneHre JJIMHBI CBETOBOM BOJIHBI C TOMOIIIBIO Kosiel HproToHa 2
28. 5 KauecTBeHHas npoBepka 3akoHa Maitoca 2
29. 5 N3ydenue BpanieHus MI0CKOCTH MOJSIPU3ALUNA CBETA 2
30. 6 W3ydyeHne 3aKk0OHOB TEIJIOBOTO U3IYYEHUS 2
31. 6 TemioBoe paciinpeHye TBEpAOro Tena 4
32. 6 N3ydeHune 3aBUCUMOCTH COPOTUBIICHUS MOJIYITPOBOJHUKOB OT 4
TEMIIEpaTypPhl
33. 6 N3ydenne xapakTepucTuk cueryuka I eitrepa-Mrosepa 3
Uroro: 62
4.4 IlpakTuYecKkue 3aHATHS (CEMHHAPHI)
Ne 3anaTus Ne Tema Koz-50
paznena 4acoB
1-3 1 Mexanuka 6
4-5 1 MornexyssipHas Gpu3nka 4
6-8 1 DJIEKTPUYECTBO U MAarHETU3M 6
9-11 1 BonHoBas 1 reoMeTpuyecKkas ONTHUKa 6
12-13 1 KBanToBas ¢usuka u Gpusnka siapa 4
1-2 2 Kunemarnka MaTepragbHOM TOUKH. 4
3-5 2 JlnHamuka mMaTepuasbHOU TOYKH 4
6-7 2 3aKOH COXpaHECHHSI MEXaHUYECKON SHEPIHUH. 4
8-9 2 JInHaMUKa CUCTEM MaTepUAIIBHBIX TOYEK U TBEPAOIO Tella 4
10-11 2 JIBrb>keHUE B HEMHEPUUAIbHBIX CUCTEMaX OTCUETA. 4
12-13 2 3akoH BcemupHoro tarorenus. 3akonsl Kemepa. 4
14-15 2 OCHOBBI CTIEIIMAIbHON TEOPUU OTHOCUTEIBHOCTH. 4
16-17 2 Konebanus B MEXaHMYECKUX CHCTEMaX 4
1-3 3 Wneanpueiii raz. MKT BemectBa 6
4-6 3 OCHOBBI TEPMOIMHAMUKH 4
7-8 3 PeannHEbIe Ta3bl U )KUIKOCTH 4
9-10 3 SIBnenue nepenoca 4
11-12 3 [lonsTHe 0 Iazme 3
13-14 3 TBepable Tena 3
1. 4 DJIEKTPUYECKUE 3apsiibl, AJEKTPUUECKHE 1O, 3aKoH KynoHna 2
2. 4 OnexTpuueckoe nojie. HanpspkeHHOCTh 3JEKTPUUYECKOTO MMOJIs 2
3. 4 [Torok BekTOpa HanpskeHHOCTH. Teopema OcTtporpaackoro-I'aycca 2
Y €€ NPUMEHEHHUE K pacyeTy noJien
4. 4 Pabota cuit nmosist mpu nepeMenienuu 3apsaos. [Torenmmann. 2
5. 4 DJIEKTPOEMKOCTh. KOHIeHCaTOphI 2




Ne zaustusa

Ne
paznena

Tema

Kon-Bo
4acoB

6.

4

DHeprus MeKTPOCTaTUYECKOTro Mouist, [IBukeHne 3apsKeHHbIX ya-
CTHI] B DJICKTPUYECKOM TOJIE.

7.

4

[ToctosnnsIil TOK. 3akoH OMma 1J1s1 ydacTka 1enu. 3akoH Oma s
3aMkHyTo# nenu.lIpasuna Kupxroga

N

PaboTta 1 MOIITHOCTH ITOCTOSIHHOT'O TOKA.

[\

10| 0

B~

MarauTHoe I10JI€ ITIOCTOSHHOI'O TOKA.

\S)

—
ol

N

Cuna, neficTByromiast Ha MPOBOJHHUK C TOKOM B MAarHUTHOM IIOJI€.
Cuna Amnepa. Cuia JIopeHIa u ee posiBIIEHHE

[\

—
—

DNeKTpOMaruHuTHast MHIYKIUS

CBerT Kak OJICKTpOMAardHMTHas BOJIHA

WuTepdepennms ceera

Judpakums ceeta

['eomeTpuyeckas ontuka

OnTHyeckre HHCTPYMEHTHI

[Tonspuzanus ceera

Jucnepcus ceera

Paccesnue cseta

PenstuBuctckue 3¢ (exThl B ONTUKE

TernoBoe n3ydeHue.

dorodnekTpuaeckuii 3QdeKT.

WIN |~ | ORI N[ N[ |WIN[—

NN N[ | |

Oddexr Komnrona. KopnmyckynspHO-BOJHOBON Iyalu3M 3JIEKTPO-
MAaruiuMTHOI'O U3JTy4YCHUA.

NN RN

~

OmnsiThl Pesepdopaa no paccesnuto - gactun. @opmyinsl Pesep-
hopra

IToctynatel bopa. YpoBHu 3Hepruu aroma. Teopust atoma Bogopoza
1o bopy. CniektpanbHble cepur aTomMa BOAOPOJa

KopnyckynspHo-BoiHOBas npupoa yactuil. Bonnsl ae bpoiins. u-
bpakmus 35ekTpoHoB. CooTHOIIEHHWE HeompeaeneHHocTel I ei3en-
Oepra.

OcHOBHBIE MIPEACTaBICHUS KBAHTOBOM MeXaHUKU. Y paBHeHue [Ipe-
auHrepa. BonnoBas ynkuus. KBantoBanue sHepruu.

CnuH 1 MarHUTHBIA MOMEHT 3JieKTpoHa. MaruetoH bopa. [Tpunumn
[Taynu. DnekTpoHHbIE 000JIOUKH U CTPOCHHUE CIOXKHBIX aTOMOB. [le-
puoanYecKas CUCTEMA JIEMEHTOB MeHieneena.

[Ipupona xapakTepUCTHUECKUX PEHTICHOBCKUX CIIEKTPOB. 3aKOH
Mo3znu. [ToHsITHE 0O XMMUYECKOUW CBSI3M U BAJIECHTHOCTH. CTpoeHHUE
MOJICKYIL.

10

Crpoenue sapa. Hykmonsl (IpOTOHBI U HEUTPOHBI). 3apsia U Macca
aapa. SlnepHble cuibl. DHEpTus cBs3U sapa. O00I0UYeyHAas U Kallelb-
Hasi MOJIEJH siJIpa.

11

EcTecTBeHHas paqu0aKTUBHOCTh. 3aKOH PaJUOAKTUBHOIO pacIaja.
PanpnoaktuBHbIE pSABL.
NckyccTBeHHas paguoakTUBHOCT. [Ipumepsl siiepHbIX mpeBparie-
HUH 1OJ] NEHUCTBUEM 0, - YaCTHIl, POTOHOB, HEUTPOHOB U ) - POTO-
HOB.

12

Peakuuun nenenusa u cunresa. Jlenenue saep ypana. Llennsie snep-
HBIE PEAKIUU.

13

OOu1re cBeeHus 00 3JIE€MEHTApHBIX YacTULIAX. JJIeMEHTapHbIE Ya-
CTHUIIBI B KOCMUYECKHX Jydax. CTaOMIIbHbIC 3JIeMEHTApHBIC Ya-
CTUIBI. AHTHYACTHIIBEI. ME30HBI ¥ THTICPOHBI.

14

DJIeMeHTapHbIC YaCcTUIIBl U QYHIaMEHTAIbHBIC B3aUMOJICHCTBHE.
[TpoGieMbl cCTEeMaTUKH AJIEMEHTAPHBIX YaCTHII.

Uroro:

158




4.5 KypcoBas padora (4, 5, 6 cemecTpbIl)

HewnnepunanbHble CUCTEMBI OTCUETA
IIpuMeHeHne 3aKOHOB AMHAMUKH TBEPIAOTO Tea. [ MpOCKOIIBI.
I'paButanmonnoe nose. Kocmuueckue ckopoctu. 3akoHsl Kermepa.
PensruBuctckas mexanuka. [IpeobpazoBanust Jlopenna. HTepBa.
KoneobarensHoe nBuxenne. buenuns.
CrnoxeHre B3auMHO TIEpIEHIUKYISPHBIX KOJICOAHUH.
ABTOKOJIE0aHUS.
Brinyxaennsie koneOanus. [Tapamerpudeckuii pesoHaHcC.
I'mpponnnamuka. YpaBHenue bepnymnu.
. JlamunapHoe u TypOyJieHTHOE TeueHHe. J[BIKeHHe Tel B )KUAKOCTAX U Tazax.
. OCHOBBI AMHAMUKHN MaTEPUAIBHON TOYKHU M MOCTYNATEIbHOTO ABUKEHUS TBEPAOIO TENA.
. DnemMeHTsI Teopus nojs. TaroreHue.
. DIJIEeMEHTBI TEOPUH OTHOCUTEIBHOCTH
VYpaBaenue Memepckoro. [lepBas u Bropas 3agaun L{noakoBckoro.
. IIposBnenue cui u"epuuu Ha 3emiue. Masarauk dyko.
[Tpupona 3Byka. OObEKTUBHBIC U CYOBEKTUBHBIC XapaKTEPUCTUKH 3BYKA.
. Dddext Jlomnepa B akycTUKE. YIBTPa3BYK U €ro MPUMEHEHHE.
. Hemnepumanenelie cuctemsl orcuera. Cuna uHepuuu B npsaMonuHenHo apwkymuxcs HUCO.
. Ilonatue o BpaimeHUu TBEPAOTO Tejla BOKPYT HEMOABUKHOW TOYKHU (Yriibl Dijepa). MrHOBEHHas! OCh
BpaleHus CBOOOIHON OCH BpALICHHUS.
20. JlaBieHue B )XMAKOCTHU U razax. MeTonbl u3mepeHus aaBiaeHus. 3akoH [lackans.
21. JIBuxenue Bsizkou xuakoctu. ®opmyna [lyaszeins. Yucno Pelinonbaca.
22. YckopuTenu 3apsiKEHHbBIX YaCTHIL
23. DNEKTpOoJIU3 U €ro UCHOJIb30BaHNUE B TEXHUKE. AKKYMYJIATOPbI
24. CBepXNpoBOJIUMOCTh
25. BrlcokoTemnepaTypHasi CBEpXIIPOBOAMMOCTh
26. I'enepanms u ycunenue CBY konebanuit
27. Pacnpoctpanenrie CBY BosH. BomHOBOABI
28. CxuH-3¢dexT
29. DnexTtpuyeckuii reneparop Ban-ge-I'paada
30. Macc- cnekTpoMeTpbl
31. MarauTorupoauHaMUYeCcKHil reHepaTop
32. Onbrr Mmwmukena u Modde.
33. Omnsitel Poynanna un DiixeHBaliba.
34. Jlna-, mapa- u (peppoMarHeTHKN UX CBOMCTRA.
35. IpuHIUO paiuoOCBS3U U PAIUOIOKAIUH.
36. OnbiT ToMcoHa 1O OTNIpEeICICHUIO OTHOMIEHUS (€/Mm) JIs JIEKTPOHA.

e A Al
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5 YueOHO-MeTOAMYECKOE 00€ecIedeHre NUCIUTIITHHDI
5.1 OcHoBHas auTEpaTypa

1. ®usuka: Mexanuka. MexaHuveckue koyieOaHus U BONHBI. MonekynspHas ¢usnka. TepmonnHa-
MUKa [ DIeKTpoHHbIHN pecypce] : Yuebnoe mocodue / C. U. Ky3Hernos. - 4-e u3., uctp. u aoi. - M.: By3oBckuit
yueonuk: HUL[ UHOPA-M, 2014. - 248 c.: 60x90 1/16. () ISBN 978-5-9558-0317-3. -Pexum nocryna :
http://znanium.com/bookread2.php?book=412940.

2. bapcykos, B.J. ®u3uka: BOIHOBAs U KBAHTOBAsI ONTHKA [ DIIEKTPOHHBIN pecypc]: yaebHoe mocodue
/ B.. bapcykos, O.C. [ImutpueB ; MunucrepcTBo oOpa3zoBanusi u Hayku Poccuiickort @enepamuu, dene-
pabHOE TOCYAApCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEXKICHHE BBICIIETO MPO(EeCCHOHAILHOTO 00pa-
30BaHus «TaMOOBCKHIT TOCY/IapCTBEHHBIN TEXHUUECKUN yHUBEpCcHUTET». - TaMO0B : M3naTensctBo ®I'BOY
BIIO «TI'TY», 2012. - 134 c. : rpad., cxem., un. - ISBN 978-5-8265-1122-0. — Pexum ngo0-
cryma: https://biblioclub.ru/index.php?page=book view_red&book id=437071

3. ®usuKa: NOCTOSIHHBIN TOK, 3JIEKTPOMArHeTU3M, BOJIHOBAs ONTUKA [ DNEKTPOHHBIN pecypc]: mpakTu-
kyMm / B.W. bapcykos, O.C. Imutpues, B.E. MBanos, 10.I1. JIsmenko ; MunuctepcTBo 00pa3oBaHus U HAyKH




Poccutiickoit @enepanun, OeaepanbHOe roCyIapcTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBIC-
mero npogecCHoHAIbHOTO 00pa3oBaHus «TaMOOBCKHMII rOCYIapCTBEHHBIH TEXHUYECKUN YHHUBEPCUTET». -
Tam6o0B : U3natensctBo ®T'BOY BIIO «TT'TY», 2014. - 104 c. : un., Tabn. - bubnuorp. B kH. - [ISBN 978-5-
8265-1251-7. - Pexxum noctyma: https://biblioclub.ru/index.php?page=book view_red&book id=277918

4. CusyxuH, J[.B. Obmuii kypc pusuku [DneKTpoHHBIN pecypc]: yuebHoe mocobue : B 5-x T. / JI.B.
CuBYyXHH. - 2-€ U31., cTepeoT. - M. : ®usmatiur, 2002. - T. 5. AtomHas u siaepHas ¢pusuka. - 783 c. - ISBN
5-9221-0230-3. - Pexxum nocryma ://biblioclub.ru/index.php?page=book&id=82991.

5. TameikoBa-bymkesuy, .1, ®uszuka: MonexysipHas Gpu3nuka 1 TEpMOJUHAMUKA. DIICKTPHIECTBO
UM MarHeTusMm [DNEKTpoHHBIH pecypc]: y4eOHuk : B 2-x 4. / W.W. TanuibikoBa-bymikeBuy. - MuHCK
:Bemmoiimas mxona, 2013. - Y. 1. Mexaauka. - 304 c. - ISBN 978-985-06-2324-9. - Pexum
nocryma: https://biblioclub.ru/index.php?page=book view_red&book id=235732

5.2 lomosiHUTeIbHAS JIUTEPATypa

1. CaBenbes, 1. B. CoopHHK BOMpOCOB U 3amad mo obmeil ¢pusuke [Tekcr] : yaeOHOE mmocodue st
ctynenToB BTy30B / U. B. CaBenbeB.- 2-e¢ u3a., nepepad. - Mocksa : Hayka, 1988. - 288 ¢. - ISBN 5-02-
013851-7

2. I'punkpyr, M. C. JlaGoparopHsiii mpaktukyM 1o ¢usuke [Tekcr] : yuyebnoe mocoome / M. C.
I'punkpyr, A. A. Bakymtok. - CII6. : Jlans, 2012. - 480 c. - ISBN 978-5-8114-1293-8

3. Hetnad, A. A. Kypc dusuku [Tekcer] : yueOHOE mocoOue mJisi CTYIEHTOB BTY30B: [B 3 T.] / A. A.
Hernad, b. M. SBopckuii, JI. b. Munkosckas. - [T. 1]. Mexannka. OCHOBBI MOJEKYJISIPHON (DM3HKU U
TePMOJAMHAMUKH. - 4-€ u3., mepepad. - Mocksa : Beicmi. mik., 1973. - 384 c. : mi. - [IpenM. ykas. : ¢. 377-384

5.3. llepuoauyveckue u3IaHus

Ne i/t Haumenosanue Komn-Bo xoMILI.
1. dusuka B mIKoie 1

5.4 UnTepHeT-pecypcesbl

5.4.1. CoBpemeHHbIe Tpo(ecCHOHATIBLHbIe 0a3bl JaHHBIX M HHG(POPMALMOHHBbIE CIPABOYHbIE
CHCTEMBI:

1. bubnuoreka I'ymep - https://www.gumer.info/ JlocTyn cBOOOAHBI.

2. Hayunas 6mbnmoteka - http://niv.ru/ Jloctyn cBOOOIHBII

3. eLIBRARY.RU - www.elibrary.ru JIoctyn cBo6omHbIi. Heobxoanma nHIUBHIyaIbHAS PETHCTPA-
LM B JJOKAJILHOW CETH By3a.

4. Undopmanmonnas cuctema «EmmHoe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam» —
http://window.edu.ru/ Jloctyn cBOOOTHBII

5. Infolio - YuuBepcureTckas snekrpornas 6udauorteka — http://www.infoliolib.info/

5.4.2. TemaTnueckne npodeccuoHalbHble 0a3bl JAaHHBIX W MHGOPMALMOHHBIE CIPABOYHbIE
CHCTEeMbI:

1. Yuutensim nHGOpMATHKK U MaTeMaTUKH - http://comp-science.narod.ru/

2. Exponenta.Ru. O0pa3oBarenbHblii MaTeMaTHueckuil caiit. OOyueHue pabore B MaremaTHye-
ckux nmakerax MathLab, MathCad, Mathematica, Maple u mp. - https://exponenta.ru/

3. OnexrponHas 6ubnuoreka BITIY. DnextponHas OMOIMOTEKA A CTYACHTOB M IIPEToiaBaTe-
nel MmaTeMatuyeckoro axkynprera. - http://mif.vspu.ru/e-library

4. Enunoe okHO mocTymna K nH(GOPMAIIMOHHBIM pecypcaM. MareMaTHka u MaremMaTudeckoe oopa-
3oBaHme - http://window.edu.ru/catalog/?p _rubr=2.2.74

5. MaremaTrueckoe oOpa3oBanue - http://www.mathedu.ru/

6. MathTEST.ru. Marepuansl 1o MaTeMaTUKE B IIOMOIIb IIKOJIBHUKY M CTYJICHTY (TECTHI 110 Ma-

temartuke online) - http://mathtest.ru/
7. Math.ru. Maremartnueckuii caiit — https://math.ru/lib/




8. Uztest.ru. Buptyanpnsiii kabuHeT yuutens — http://uztest.ru/

9. denepanbHbIil HHCTUTYT MEJarOTHYECKUX U3MEPEeHUH - http://fipi.ru/
10.  EqWorld. YyeOHas (bu3MKO-MaTeMaTHYECKas OoubmmoTeka

http://eqworld.ipmnet.ru/ru/library.htm

11.  XKypuansusiit nopran @TU um. Uodde - https://journals.ioffe.ru/
12. Cu3ud — http://www.kosmofizika.ru/

5.4.3. DaekTpoHHbIE OUOJIHOTEYHbIE CHCTEMbI

DBC «YHuBepcuTeTckas 6udianoreka ortaita» — http://www.biblioclub.ru/ TTocne perucrpauuu 1ocTym

BO3MOXKEH U3 JIF000i Touku ceTu MHTepHeT.

OBC «Jlanp» — http://e.lanbook.com/ [Tocne perucTpamuu 10CTY BO3MOXKEH W3 JIIOOOH TOYKH CETH

HNuTtepner.

OBC «PykonTY» - http://rucont.ru/ I[Tocne perucrpanuu A0CTYN BO3MOXKEH U3 JIFOOOW TOukH ceTu MH-

TEpHET.

OBC Znanium.com - http://znanium.com/ Tlocie peructpamuu JOCTYIT BO3MOXKEH U3 JIFOOOW TOUYKH

cetu UnTepHer.

OBC «KoHcynbpTaHT cTyaeHTa» - http://www.studentlibrary.ru/ ITocie peructparuu 10CTyI BO3MOXKEH

u3 m000i Touku cetu MHTEpHET.

5.4.4. lonoannreasHbie UHTEpHET-pecypcehl

N —

www.ufn.ru — caiiT xypHana «Y crexu QU3nIecKux HayK»
http://www.scietific.ru/journal/news.html - anekTpoHHBINA Hay4HBIH KypHal «HoBocTH HAyKM»

3. http://dic.academic.ru/misc/enc3p.nsf/ListW - 310 Boibiioi DHIMKIONEANYECKI CII0Baph

5.5 IlporpammHoe obecnedyeHHe, NMpogecCHOHANBbHBIC 0a3bl JAHHBIX M HH(OPMALMOHHbIE

ClIpaBOYHbIC CUCTEMBI

Tun nporpammuoro obecrieuenuss | HaumeHnoBanue Cxema JIMIEH3UPOBAHMS, PEKUM JOCTYIIA
0 Microsoft Win- .
1I€palonHas CuCTeMa dows IToxmucka Enrollment for Education Solu-
tions (EES) mo rocynapctBeHHOMY KOH-
OducHblii maket Microsoft Office | TPaKTy: Ne 5[I/18 o1 13.06.2018 .
becnnaruoe 110,
Google Chrome ] . .
HNuTtepuer-Opaysep http://www.google.com/intl/ru/policies/terms/
Srexc. Epavse becnnaruoe 110,
JICKC.bpay3ep https://yandex.ru/legal/browser agreement/
OO0pa3oBarenbHas JIUIEH3US 110 TOCyAap-
Mathcad CTBEHHOMY KOHTPAKTY Ne 20/11 ot }
o 07.06.2011 r., ceTeBOil KOHKYPEHTHBIN J0-
Cucrema KOMIBIOTEPHOH anreOpsl cryn
. Cso0OoaHnoe I1O, http://maxima.source-
Maxima
forge.net/ru/
e nporpet s nikenepm i | Scila CroBomroe 11O,
POrpamMm A p http://www.scilab.org/scilab/license
HAYYHBIX PacyéToB
. . I1
Cucrema komnbroTepHoit Bepctku | MikTex 2.9 Crobomoe IO,

https://miktex.org/2.9/setup




6 MaTepuajibHO-TeXHHUYECKOe oOecredeHne T CHUIINHbI

HaumeHoBaHHe mOMeIEHUS

MarepuajibHOe-TeXHHUECKOe 00ecreueHne

VYyeOHbIC ayTUTOPHUH:

- JUTsI TIPOBE/ICHUS 3aHITHIA
JICKIIIOHHOTO THIIA,
cemuHapckoro Tuna (2-206, 2-
211, 2-307);

VYyebHas mebenb, T0CKa, MyJIbTUMEIUIHHOE 000pyI0BaHHE
(IpoeKTop, dKpaH, HOYTOYK C BBIXOJOM B ceTh «IHTEpHET»)

- 17151 TPYNIIOBBIX U
WHIUBUTYTBHBIX
KOHcynbTauu (2-204, 2-207, 2-
208);

VYuebHas mebenb, J0CKa, ePCOHATbHBIE KOMITBIOTEPHI C BEIXOJIOM B
JIOKAJIbHYIO CeTh U ceThb «VHTepHeT»

- IUIS1 TEKYIIErO KOHTPOJIS U
MIPOMEXKYTOUYHOMN aTTecTanuu (2-
219)

VYyeOuasa mebeib

- JUTs IPOBE/ICHUS 3aHSITUN B
naboparopun «MexaHukay (2-
312)

VYyebHas mebenb, MyTbTUMEAUIHHOE 000pyI0BaHHE (IPOEKTOP,
9KpaH, HOYTOYK, 3BYKOBBIE KOJIOHKH).

Crennpl Kk 1a60paTOPHBIM paboTaMm:

1) «M3yuenune 3akoHa MajgeHWsl Ha MalmMHE ATBYAa» (UCIBITaHUE
AJIEKTPOMArHUTA U 3JIEKTPOHHOTO CEKYHIOMEPA).

2) «Ompenenenue yCKOPEHHsI CHIIBI TSKECTH C TIOMOIIbIO (hu3nde-
CKOTO MasiTHUKay (MeXaHW4Yeckasi pabora).

3) «OnpexneneHne MOMEHTa MHEPIMHU TUIATGOPMBI U TIPOBEpPKa TEO-
pemsl LlITeiiHepa METOI0OM KPYTHIIBHBIX KOJIeOaHMi» (MeXaHUIeCKast
paborta).

4) «M3mepeHne CKOpOCTH ToJieTa MyJd ¢ MOMOIIBI0 OalTMCTHYe-
CKOT'0 MasTHUKa» (MeXaHW4ecKkas paboTa).

5) «OnpeneneHre MOMEHTa HHEPIIMM MaXxOBHUKa» (MEXaHHUYECKas pa-
oora).

6) «/3yyeHue COOCTBEHHBIX KOJIEOAHMN COCPETOTOUYCHHON CH-
CTEMBI».

- IUIS IPOBE/ICHUS 3aHATHH B
nabopatopun «Ontuku» (2-310)

VYuebHas mebenb, CTeHbI K JTa0OpaTOPHBIM paboTaMm:
«OrmpeeneHue riaBHOro (POKyCHOTO PacCTOSHUS ONTUYECKUX
cucteMy, «OmnpeesieHne YBeInUeHNUsI MUKPOCKOTIay,
«OrmpeeneHue yriioBoro yBeJIndeHus Teleckomna pedpakropay,
«OmnpeneneHue moKa3aTels MPeIoMISHUS TBEPIbIX U KUIKUX TEI,
«Onpez[eneHHe JJINHBI CBCTOBOﬁ BOJIHBI C IIOMOIIIBHO 6HHpI/I3MBI
Openensy, «M3MepeHue JIMHbI CBETOBOM BOJIHBI C IIOMOIIBIO
kozenr HeroTonay, «KonndecTBeHHas poBepka 3akoHa Mairocay,
«M3ydeHne ecTeCTBEHHOTO BPAIICHHS TUIOCKOCTH TTOJISIPU3AIIIN
CBETay.

- JUIsl IPOBEICHUS 3aHATHN B
nabopatopun «MoJeKyIsIpHOi
busukny» (2-313)

VYyebnas mebenb, MyTbTUMEAUIHHOE 000pyI0BaHHE (IPOEKTOP,
9KpaH, HOYTOYK, 3BYKOBBIE KOJIOHKH).

Crennpl Kk 1a60paTOPHBIM paboTam:

1) «Onpenenenue TepMrUUecKoro koauimenrta gaBaeHns Bo3ayxa
MIPU ITOMOIIH Fa30BOI0 TEPMOMETPAy.

2) «Ompenenenue Kod3(p(UIMEHTa JAUHAMUYECKOH BS3KOCTH BO3-
oyxay.

3) «M3y4yeHue pacnpeneneHus Cl1y4aiHbIX BEIMUUH HAa IPUMEPE OA-
HOMEPHOTO PacCesHUS 3€PEH.

4) «Onpenenenne ornomenus Cy/Cy A5 BO3Iyxa METOJIOM aanada-
TUYECKOTO PACHIUPEHUS.

5) «Omnpenenenue Cp/Cy METOAOM CTOSYCH 3BYKOBOM BOJTHBDY.

6) «Onpenenenne yeabHON TEIIOTH UCTTApEHUs TIPU aTMOCEpHOM
TaBICHUN.

7) «OnpeneneHne OTHOCUTEILHON BIAKHOCTH BO3AyXay.




HanMeHnoBanue noMeleHust

MarepranbHOe-TEXHHUECKOe 00eCTIeUeHHE

8) «Omnpenenenne BI3KOCTH KUAKOCTU 110 MeToy CTOKCay.
9) «Onpenenenne kodhduireHTa 00BEMHOTO PACIIUPEHUS JKHUIKO-

ctu merogoM [rononra u [1tuy.
10) «Onpe,ueneﬂne K03(1)(1)I/IHI/ICHT3 TOBCPXHOCTU HATSXKCHUS JKUJIKOCTHU

- JUTS IPOBE/ICHUS 3aHITHN B
nabopaTtopuu
«InekTpomarneruzmay (2-320)

VYyebnas mebenb, MyTbTUMEAUIHHOE 000pyIOBaHHE (IPOEKTOP,
9KpaH, HOYTOYK, 3BYKOBBIE KOJIOHKH).

Crennpl K 1a00paTOPHBIM paboTaMm:

1) «DnekTpocTaTHUECKOE MOJIEY.

2) «3ydenue 3akona OMa B 1IeNU TTOCTOSTHHOTO TOKay.

3) «OnbiT MusivkeHa.

4) «OnpeneneHre eMKOCTH KOHAEHCATOpa MpHU MOMOIIU OaIuCTH-
YECKOIro raJIbBAaHOMETPAY.

5) «Onpenenenre IEKTPOJIBIKYIIECH CHIIBI TAIIbBAHUYECKOTO dJIe-
MEHTa METOJIOM KOMIIEHCALIUW.

6) «OnpeneneHue 3apsiia HOHA BOJIOPOAAY.

7) «OnpeneneHue 3aBUCUMOCTU CONPOTUBIIEHUS NPOBOJHUKOB OT
TEMIEPATYPHI».

8) «M3mepeHue OONIBIIMX CONPOTUBICHUH METOAOM pPETaKCaIllOH-
HBIX KOJIeOaHUI».

9) «Onpenenenne OTHOUIEHUS 3apsiia JEKTPOHA K €ro Macce MarHe-
TPOHaY.

10) «I[IpoBepka 3akona OmMa Jisl LIeH IEPEMEHHOTO TOKay.

11) «Onpenenenne Touku Kropmy.

12) «OmnpeneneHne 4acTOThl T'€HEpaTOpa YIbTPAKOPOTKUX BOJIH
METOJIOM CTOSIYEH BOJHBD).

- JUI IPOBE/ICHUS 3aHATUH B
nabopaTopun
«DJIEKTPOPATUOTEXHUKU U
(hU3UIECKOM DITEKTPOHUKI (2-
318)

YyeOHast Mmebenb

Crennpl Kk 1a60paTOPHBIM paboTam:

1 «HccnenoBanus KoneOaTEIBHOTO KOHTYPay.

2 «HMccnenoBanue MoayrnpoBOHUKOBEIX IPHOOPOBY.

3. «HccnenoBanue 3IEKTPOBAKYYMHOTO TPHOIA».

4 «HccnenoBanne pabOTHI IIBETOMY3bIKATLHON YCTAHOBKI Y.
5 «HccnenoBanue JIaMIIOBOTO TeHEPaToOpa ¢ cCaMoBO30YK/Ie-

HUEM»

6. «[Tpubops! 1 U3MepeHus B 1abOpaTOpHBIX paboTax 1mo
JNEKTPOTEXHUKEY.

7. «MccnenoBaHue JIMHENHBIX 3JIEKTPUUYECKUX LIENEH OHO-
(ha3HOTO IEPEMEHHOTO TOKAa.

8. «BarT™meTp 21eKTpOAMHAMUYECKOM cucTeMbl. MHIyKIIMOH-
HBIW CYETUYUK IJIEKTPUUECKON IHEPTUI.

9. «M3yuenne TpexdazHoii enu NepeMeHHOT0 TOKa Py COo-
€IMHECHNUN HArpy3KHU B 3BE3AY».

10. «HccnenoBanue TpexdazHoi 1Ny NEPEMEHHOTO TOKa PU

COEIMHEHNH CUMMETPUYHON U HECUMMETPUYHON HArpy3KHU Tpe-
YTOJILHUKOM.

1. «MccnenoBanue OCHMILIONPAMM BOJIBTAMIIEPHOMN XapaKTe-
PUCTUKH MOTYIPOBOAHUKOBOIO JUO/IA U CXEM BBIIIPSIMUTENCH.
12.  «ba3zoBbie 3meMeHTEl DOBM».

13. «Crabunusatop HanpsKESHUS.

14.  «M3yuenue pabOTHI HHTETPATBHBIX JOTHYECKUX DIIEMEH-
TOBY.

15. «M3yueHue JOTUYECKON CTPYKTYPHI U (PYHKITMOHUPOBAHHUE
KOMOWHAIIMOHHOTO TG pay.

16.  «/M3yueHue paboThl KOMOMHAIIMOHHOTO ACIIH(PPATOPaY.
17.  «M3yueHue JOTUYECKON CTPYKTYPHI U PYHKITMOHUPOBAHHUE
MYJIbTUILUIEKCOPAY.




HanmenoBanue nmomMeneHus MaTepI/IaJ'IBHOG-TCXHI/ILICCKOG obecrnieueHue

Kommerorepnsiit kiace (2-207) | YyeOnas Mmebensb, KOMIBIOTEPHI (§) ¢ BEIXOAOM B JIOKAIBHYIO CETh U
ceTb «MIHTEpHETY, IepeIBUKHAS JOCKA, TUIICH3HOHHOE
IporpaMMHOe o0ecrieyeHe

Kommbrorepnsrii kinacce (2-208) VYueOHas MmeOeInb, epeBKHAs TOCKa, KOMITBIOTEPHI (8) ¢
BBIXOIOM B JIOKAJIBHYIO CETh U CCTh «I/IHTepHeT», JIMIOECH3UOHHOC
porpaMmmMHOe o0ecriedeHne

Kommnbrorepnsiit kinacce (2-213) Y4eOHast Mebenb, epeBUKHAS TI0CKa, KOMITbIOTEPHI (12) ¢ BBIXO-
JIOM B JIOKQJIbHYIO C€Th U ceTh «VIHTepHET», MPOEKTOp, IKpaH, JIn-
[IEH3MOHHOE MPOrpaMMHOE 00ecTIedeHne

[Tomernenue as YueOHas mebenb, KoMMbIOTepHI (3) ¢ BBIX0IOM B ceTh «HTEepHET»
CaMOCTOSITENIbHON PabOTHI 1 00ecrie4eHneM JIOCTYTa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-
o0yyaroImuxcsi, A7 KypcoBOTo o0pa3oBaTenbHyo cpery OpcKoro ryMaHUTapHO-
IIPOEKTUPOBAaHMUSI (BBIIIOJTHEHUS TEXHOJIOTUYECKOro nHeTHTyTa (prunuana) OI'Y, mporpamMmmHoe
KypCOBBIX pabot) (2-311) obecrieueHne

ﬂJ’IH IMPOBEACHUA 3aHATHH JICKIIMOHHOI'O THIIa HCIIOJIB3YIOTCA

JIE€MOHCTPALIMOHHOTO 000PYI0BaHMs U y4eOHO-HATIIsIIHbIE TOCOOuSI:
- IPE3EHTALUH K KypCY JICKITHH.

CIIeTYFOIIIe

HabOpbI
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