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1 e u 3a1a491 OCBOEHUS AUCIHUILIHHBI

Henp (umeam) OCBOCHHS AMCUUIUIMHBL SBJIsETCS (HOPMHUpPOBAHHE JIMYHOCTH OYAYIIETO YUUTENS
COBpeMeHHOI\/'I HIKOJIBI, OBJIAACHHUC HpO(beCCI/IOHaJIbHO-BHa‘-II/IMBIMI/I KOMIICTCHIIUSAMU B O6HaCTI/I HpGI[MeTHOﬁ
MOATOTOBKH, BBIpaOOTKa y 0aKkagaBpOB HABBIKOB CAMOCTOSITEIbHON YUeOHOM JesITeIbHOCTH U Pa3BUTHE Y HUX
MO03HABaTEJIbHONU aKTUBHOCTH.

3apaum: popMUpoBaHHE CHCTEMAaTU3UPOBAHHBIX 3HAHUI B 00JIaCTH COBpEeMEHHOM (Pu3nKu. PacKphITh
CYIIHOCTh COACPIKAHUA OCHOBHBIX HOHHTHﬁ, 3aKOHOB 1 JKCIICPUMCHTAJIbHBIX OCHOB COBpeMeHHOﬁ q)HSI/IKI/I,
OBJIaJICHHE KOHLIECTIIHUSAMHU B TEOPETHUECKOM M IKCIIEPUMEHTAIIBHOM pelIeHUH PU3nUYecKuX 3a1ad; GopMupo-
BAHME €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

2 MecTo JUCUMIIVIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMmbl

JuctumnimHa oTHOCHTCS K 0a30B0oi yacTu 010ka [l «ucuImmuHer (MOTYITH )
[IpepexBU3UTHI AUCUUILUIUHBL: Omcymcmeayom

[MoctpexkBusutel aucuumuabl: b1 J[5.25 [lxonvusiti  ¢usuveckuii  sxcnepumenm, b1.J[.5.26
Acmponomus, B1.J[.B.6 Teopemuueckas ¢usuxa, b1.J[.B.7 Snexkmpopaouomexnuka, b1./].B.9 HUcmopus
¢usuxu, B1.J1.B.12 Teopemuuecxkue ocnogvl wkorvhozo xKypca ¢uszuku, b51.J[.B.2.2.1 Memoowvl pewenus
dusuueckux 3aoau, b1 J[B.D.2.2 @usuueckuti npaxmuxym, b1.J].B.0.3.1 I'apmonuueckue ronebanus,
b1J[B.2.3.2 Oxcnepumenmanvnas  ¢guszuka, b1.J[.B.D.4.1 Vnpaenrenue rawecmeéom  ¢husuxo-
mamemamuyeckoeo obpazosanus, bl1.J[.B.0.4.2 Cospemennvie cpedcmsea oyeHUBAHUs pe3yaibmamos
00yuenus

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs MO TUCHHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX PE3YIbTATOB 00YUECHUS

Kon n HaumeHoBaHue
bopMHUpyeMbIX
KOMIIETEHIINH

Kon n HaumMeHoBaHre HHIUKATOPa
NOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemsble pe3ynbTaThl 00yYEHUS 1O
JTUCHUIIIMHE, XapaKTePU3YIOIIHNE ITaIlbl
(dhopMHpOBaHUsI KOMITETEHIUI

YK-1 Cnocoben
OCYILECTBIISATh TIOUCK,
KPUTHYECKHUI aHan3 U
CHHTE3 HHpOopMaLuH,
MPUMEHSTh CUCTEMHBIN
HOJXO/ JUIsl PELICHUs
MOCTaBJICHHBIX 3a7a4

VYK-1-B-1 IIpumenser
¢unocockre OCHOBHI MO3HAHUS U
JIOTHYECKOTO MBILIUIEHUS], METO/IbI
HAYYHOTO IO3HAHUS, B TOM YHUCIIE
METO/bI CHCTEMHOI'O aHaJIM3a, IS
pelIeHHsI TOCTAaBICHHBIX 33134
VYK-1-B-2 OcymecTBuser
KPUTHUYECKUM aHAJIN3 U CUHTE3
uH(pOpMaINH, TTOITYYeHHON U3
pa3sHbIX HCTOYHHUKOB

VYK-1-B-5 ®opmynupyer u
apryMEHTHUPYET BBIBOJIbI U
CYXXJIEHUS, B TOM YHCJIIE C
npuMeHeHneM PuI0codhCcKoro
MIOHATUIHOTO arapara

3HaTh:

- METOIbl TEOPETHUECKOTO aHAIIN3a
pe3yIbTaTOB HAOIIOACHUHN 1
HKCIEPUMEHTOB, OCHOBBI
KOMITBIOTEPHOTO MOJIETTUPOBAHUS
(bU3NYECKUX SIBICHUI.

YmMersb:

- MPUMEHATH GUITO0CO(DCKUE OCHOBBI
MO3HAHUS ¥ JIOTHYECKOTO MBILIUICHUS,
METO/Ibl HAy4YHOTO TIO3HAHUsI, B TOM
qHCcIIe METO/Ibl CHCTEMHOT'0 aHan3a, JIs
pelIeHNs TOCTaBIEHHBIX 3a/ay.
Baajgers:

- HaBbIKaMU (hOPMYIIUPOBAHUS U
apryMeHTaIli{ BBIBOJIOB M CY)KJICHUH, B
TOM YHUCJIE C IPUMEHEHUEM
¢bm10co(hCKOro MOHITUHHOTO anmapara.

VK-6 Cniocoben
YIIPaBJIATH CBOUM
BpeMeHeM, BBICTpaI/IBaTB
U pealn30BbIBATh
TPACKTOPHUIO
CaMOpa3BHUTHs Ha

VYK-6-B-3 JleMoHCTpUpyeT HHTEpPEC
K y4eOe U UCTIOIb3YyeT
MIPEOCTaBIIEMbIE BO3MOKHOCTH
IJ1S1 IPHOOPETEHNST HOBBIX 3HAHUN U
HaBBIKOB

3HaTh:

- TEOPETUYECKHUE OCHOBBI (DU3UKH JIJISI
peleHus 3aay.

YMeTh:

- UCIIOJIb30BAaTh BO3MOXKHOCTHU
00pa3oBaTebHON CpPeIbl, B TOM YHCIIE




Kon n HaumeHoBaHue
bopMHUpyeMbIX
KOMIIETEHIINH

KO,Z[ U HAUMCHOBAHUC MHUKATOpPA
JOCTHIXXCHHUA KOMIICTCHIIUH

[Tnanupyemsble pe3ynbTaThl 00yYEHUS O
JTUCHUIIIMHE, XapaKTePU3YIOIIHNE 3TaIlbl
(dbopMHpOBaHUsI KOMITETEHIUI

OCHOBE TIPHUHIIUIIOB
00pazoBaHMs B TEYCHHUE
BCEH )KU3HU

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

- HaBBIKAMHU CaMOCTOSITEILHOIO
OCBOEGHUS 3HAHUSIMU TIO MIPEAMETY IS
YCICIITHOTO PEIICHHS 3a/1a4.

OIIK-2 Cnocoben
y4acTBOBaTh B
pa3paboTKe OCHOBHBIX U
JIOTIOJTHUTEITHHBIX
00pa3oBaTeNbHBIX
IpOTpaMM,
pa3pabaTbIBaTh
OTIENbHBIC X

OIIK-2-B-1 Pa3pabarbiBaer
MPOTrpaMMBbl YY€OHBIX MTPEIMETOB,
KypCOB, TUCLIUILIUH (MOYJIeH),
MIPOTPaMMBI JTOTIOJTHUTEIILHOTO
0o0pa30BaHMs B COOTBETCTBUHU C
HOPMAaTHBHO-TIPABOBHIMU aKTaMH B
cdepe obpazoBaHus

3HaTh:

-cUCTeMYy 3HaHUN O (yHIaMEHTAIbHbBIX
¢u3MYecKUX  3aKOHaX W TEOpHsX,
(U3UYECKON  CYIIHOCTH  SIBJICHUH U
IIPOLIECCOB B IPUPOJE U TEXHUKE
YmMersb:

-peann30BbIBaTh Y4EOHBIE TPOTPAMMEBI
0a30BbIX M DOJEKTUBHBIX KYpCOB B

KOMITOHEHTHI (B TOM pa3IMYHbIX 00pa3zoBaTeNbHBIX

YHCIIE C YUPEXKIECHUAX

HCTI0JIb30BaHUEM Baajaers:

UH(pOPMaLMOHHO- -HaBBbIKAMU OpraHU3allUU U IOCTAaHOBKHU

KOMMYHHUKAITHOHHBIX (U3MYECKOTO IKCTIEPUMEHTA

TEXHOJIOTH) (JtabopaTopHOTO0, TEMOHCTPAITMOHHOTO,
KOMITBIOTEPHOT0):

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

OCYIIIECTBIISATh OCYIIECTBISET Y4eOHO- -METOJIbl  TEOPETHUYECKOTO  aHalIu3a

MeIarorM4eCcKyIo BOCIMUTATEIbHBIN MPOIECC C OMTOPON | pe3yJIbTaTOB HaOII0IeHU T u

JesATEeIbHOCTh Ha Ha 3HaHUSI OCHOBHBIX AKCIIEPUMEHTOB, npueMaMu

OCHOBE CIEIHAJIBHBIX
HAy4HbIX 3HAaHUU

3aKOHOMEPHOCTEW BO3PACTHOTO
Pa3BUTHS KOTHUTUBHOU U
JTUYHOCTHOU cep oOydaronuxcs,
HAyYHO-00OCHOBAaHHBIX
3aKOHOMEPHOCTEH OpTaHU3aIiH
o0pa3zoBaTeNpHOrO Impoliecca

KOMITBFOTEPHOT'O MOJICITUPOBAHUS
YMerb:

-peau30BBIBaTh YYCOHBIC TPOTPAMMBI
0a30BbIX M OJICKTUBHBIX KYpPCOB B
pa3IMIHBIX o0pa3oBaTebHBIX
YUPEKICHUIX

Baajnersb:

-COBPEMEHHBIMU METOIUKAMU U
TEXHOJIOTHSIMH, B TOM YHCIIE K
nH()OPMAIIMOHHBIMU, TS O0ECTICUeHUS
KadecTBa Y4eOHO-BOCITUTATEIIEHOTO
Ipolrecca Ha OIpeACIICHHON
00pa30BaTeIbHOM CTYIICHH KOHKPETHOTO
00pa30BaTENLHOIO YUPEKICHUS

4 CTpyKTYpa M coJepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AMCUMILINHBI

OO6mmas TpyA0eMKOCTh AUCIUILUTHHBI cocTaBisieT 30 3aueTHbix enuuull (1080 akageMU4ecKux 4acoB).

TpynoemMKkocTb,
B pabors! aKaJIEeMUYECKNX YaCOB
1 2 4 5 6 8 BCEro
CEMECTp | CEMECTP CEMECTP | CEMECTP | CEMECTpP | | CEMECTP
O0mas Tpya0éMKOCTH 108 180 180 216 144 216 1044
KonTakTHas padora: 42,25 51,25 42,5 72,5 62,5 66,5 | 3375




TpynoemMKkocTsb,
aKaJeMHYECKHX 9acOB
Bun paGotsr I > 4 5 G 2 o
CEeMEeCTp | CeMecTp CEeMECTp | CeMecTp | ceMecTp | | ceMecTp
Jlexuuu (JI) 16 16 14 22 20 18 106
[Tpaktuueckue 3ansatus (I13) 26 24 18 36 26 28 158
JlabopaTtopusie padoTs (JIP) 10 8 12 14 18 62
KoHncynpranun 1 1 1 1 1 5
NunuBuayanpHas paboTta u 1 1 1 1 4
WHHOBAIIMOHHBIE (POPMBI YIEOHBIX
3aHATUN
[IpomexyTouHas arrectanus 0,25 0,25 0,5 0,5 0,5 0,5 2,5
(3ager, IK3aMeH)
CamocrosiTesibHasi padoTa: 65,75 | 128,75 137,5 143,5 81,5 149,5 | 706.,5
- 8bINOJHEHUE KYPCOBOU pabOomubl
(KP); 25 25 25 25 100
- camocmosimenbHoe u3yyeHue
pazoenos; 20 40 40 40 4 5 149
- HanucaHue peghepama (P); 6 6 6 6 2 5 31
- camonoodzomoska (npopabomxa
u nogmopemnue 1eKYyuoOHHO20
mMamepuana u mamepuana
V4eOHUKO8 U Y4eOHbIX NoCoOUlL, 10 40 6 20 4 5 85
- N0020MOBKA K 1a00pamopHbim
SAHAMUSAM, 10 16 22 20 60 128
- N0020MOBKA K NPAKMUYECKUM
3AHAMUAM, 26 24 36 22 20 40 168
- 10020MOBKA K pyOedcHoMY
KOHMPOJIO U M.N.) 3,75 8,75 85 8,5 6,5 9,5 45,5
Bujx MTOroBOro KOHTpOJIs aud. [IK3aMeH| |IK3aMeH |IK3aMeH |IK3aMeH| |[IK3aMeH
(3auert,k3aMeH, AU PepeHIIUPOB | 3a4.
aHHBIN 3a4eT)
Paznensl nucnuivbel, n3ydyaemsie B 1 cemectpe
KonnyecTBo yacos
Ne HaumenoBanwue pa3aenon ayAutopras BHEAY/I.
paszena BCETO pabota
T 113 | JIp pabora
1.1 MexaHuka 24 4 6 - 14
1.2 MounekynsapHas pu3uka 18 2 4 - 12
1.3 DNEKTPUYECTBO U MAarHETU3M 24 4 6 - 14
1.4 BosiHOBas u reomeTpuyeckas OonTUKa 22 4 6 - 12
1.5 KBanroBas ¢u3uka u ¢pusuka sijpa 20 2 4 - 14
Utoro: 108 16 | 26 | - 66
Pazensl qUCHUIUTNHBL, U3y4aeMbIe B 2 ceMecTpe
KonuuecTBo yacoB
Ne HaumenoBanwue pa3nenon ayAuTopras BHEaY/I.
paznena BCEro abora 5
1|3 [ | PO
2.1 Kunemaruka MateprajbHON TOUKH. 22 2 4 1 15
2.2 JlnHamuka MaTepuagsbHOW TOYKHU 22 2 4 1 15
2.3 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHH. 23 2 4 2 15




KonnyecTBo yacos
Ne HaumeHnoBanue pa3zaenon AyATOpHa BHEay/I.
paszena BCETO pabora
T 1113 | Jip pabora
2.4 JlnHamMuKa CHUCTEM MaTepUAIbHBIX TOYEK U TBEp- 25 2 2 1 20
JI0TO Tena
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 CHIENMAJIBHON TEOPUH OTHOCUTEIBHOCTH. 20 2 2 1 15
2.8 KonebGanusi B MEXaHUYECKUX CHCTEMAX 23 2 4 2 15
HWroro: 180 16 | 24 | 10 130
Pa3znensl qucuuminHzel, n3ydaeMele B 4 cemecTpe
KonuuecTBo yacos
Ne HaumenoBanue pa3aenon aymatopras BHEay/I.
paznena BCErO abora
T 1113 | Jip pabora
1. Nneansuenii 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 muIazme 25 2 2 1 20
6. TBepabie Tena 25 2 2 1 20
HWroro: 180 14 | 18 | 8 140
Pa3znensl qucuuminHel, n3ydaeMble B 5 cemecTpe
KonunuecTBo yacos
Ne HaumenoBanue pa3aenon aymatopras BHEay/I.
paznena BCEro abora
T 113 | P pabora
l. DIEKTPOCTATUYECKOE MOJIE B BAKYYME 27 2 4 1 20
DIEeKTPOCTaTUUECKOE T0JI€ PU HAIMYUU IPOBOJI- 17 2 4 1 10
HUKOB
3. DIEKTPOCTaTUUECKOE TOJI€ IPU HATMYUU IUAJIEK- 17 2 4 1 10
TPUKOB
4. OHeprus B3auMOJEHCTBUS 3apsii0B U SHEPTUS 15 2 2 1 10
AIEKTPOCTATHYECKOTO MOJIS
5. I1OCTOSIHHBIN 3JIEKTPUYECKHUM TOK 28 2 4 2 20
6. DJIEKTPONPOBOAHOCTH TBEPJBIX Tl 15 2 2 1 10
7. DNEKTPUYECKUN TOK B 3JIEKTPOJIUTAX, Ia3ax, BaKy- 15 2 2 1 10
yMe.
8. ITocTOSIHHOE MarHUTHOE IOJIE B BAKYYME 27 2 4 1 20
9. MarauTHO€E 1oJie B MarHETUKax 15 2 2 1 10
10. DJIEKTPOMArHuTHasI MHTyKIHS 23 2 4 1 16
11. KBazucranmoHnapHsle 3JIEKTpUUYECKHUE LIETN 17 2 4 1 10
Utoro: 216 22 | 36 | 12 146




Paznensl nucuIvHbl, U3y4yaeMbie B 6 cemecTpe

KonuuecTBo yacoB
Ne HaumeHnoBanue pa3zaenon AyATOpHa BHEay/I.
paszena BCETO pabora
T 1113 | JIp pabora
1. CBeT Kak 3JICKTpOMarHuTHasi BOJIHA 14 2 2 - 10
2. WnTepdepenius ceera 22 4 4 4 10
3. Hudpakmus cera 18 2 4 2 10
4. I'eomeTpuyeckas onTuka 20 2 4 4 10
5. OnTuyeckre UHCTPYMEHTBI 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 - 4
Uroro: 144 20 | 26 | 14 84
Pa3znensl gucuminHbl, n3y4aemsbie B 8 ceMecTpe
KonuuecTBo yacos
Ne HaumenoBanue pazzaenos AyAITOpHa BHEay/I.
paznena BCEro abora
T 113 | P pabora
1 KBaHTOBBIE CBOICTBA N3TyUYEHUS 45 3 6 6 30
2 Teopust aroma o bopy 45 3 6 6 30
3 BonHOBBIE CBOMCTBA MUKpOYACTHII, (PU3UKA aTO- 24 3 6 - 25
MOB U MOJIEKYI.
4 ®du3nKa aTOMHOTO Spa 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: 1044 106 | 158 | 62 718

4.2 Coagepxxanue pa3iejioB AU CHUNINHbBI

Pa3nen 1.2Dsementapnas ¢pusnka.

1.1 Mexanuka. KunemaTtrka matepruaabHOU TOUKH. JIMHAMUKA MaTepruaIbHOM TOUKH. 3aKOHBI COXpaHe-
HUS B MEXaHUKE.

1.2 Monekyasipaasi pusuka. MosekynspHO-KMHETHUYECKas Teopus. MeanpHbliil ra3. OCHOBBI TEPMO-
JTMHAMUKH.

1.3 DekTpu4ecTBO M MarHeTH3M. DieKkTpocTaTtuka. [locTosHHbIN TOK. MarHuTHOE 1osie. JneKkrpomar-
HUTHAs UHIYKIHS. DIEeKTPOMAarHUTHbIE KOoJeOaHHsI U BOJHBI.

1.4 BoiHoBasi U reoMeTpUYecKasi oNTUKA. CBETOBBIC BOJHBI. DJIEMEHTHI BOJIHOBOM ONTUKU. 3aKOHbI
F€OMETPUYECKOMN ONTUKH.

1.5 KBanTtoBas ¢pu3suka u ¢pusuka sapa. 3akonsl BHemrHero Gotordpdexra. @oronsl. [loctynaTs
bopa. Ctpoenue siapa. Hykiionbsl (TpOTOHBI U HEUTPOHBI). SnepHbIe CHIbl. DHEprus cBs3u sjapa. [ledekt
MAacCBhl.

Pa3nen 2. Mexanuka.

2.1 KunemaTuka MaTepuaJbHoil TOUKH. [IpocTpancTBO, BpeMsi, MexaHn4ecKkoe BrmxeHne. Cucrema
orcuerta. [lepemenienue, ckopoctb, yckopernue. HopmanbHoe 1 TaHTeHIIMAIbHOE yCKOopeHue. Paguyc u nentp
KpUBHU3HBI TpaekTopuu. [Ipsimas u oOparHas 3ajaun KuHeMaTuku. KpuBonwHelHOe IBWKEHHE. YTIIOBas
CKOPOCTh W YyIJIOBOE ycKOpeHue. [IpuHIHI HEe3aBUCHMOCTH MEXaHWYeCKHxX IBMkeHHid. [IpeoOpasoBanHwms
lanunes. CrnoxeHnne CKOpoCTeil.



2.2 JluHAaMUKa MaTepuaJIbHON TOYKHM. Macca U UMIyJIbC MaTepHaIbHON TOUKHU. [[OHATHE CHUIIBI.
N3mepenne cuit. 3akonsl nuHamMuku Herotona. [TpuHimmn HezaBucumoctu AecTBus cuil. [Ipsimas u oGparHas
3a/1aya AMHAMUKHU. Buasl cun Tpenus.

2.3 3aKkoH coxpaHeHHsI MeXaHUYeckoii JHeprun. KuHetnueckas u moTeHIManbHas 3Heprus. Pabora
U MOIIHOCTbH CWJI. DHEpPrusl B3aUMOJECHCTBHUS. 3aKOHBI COXPAHEHUS B MEXAHMKE. 3aKOHbI COXPAHEHUs IpPU
CTOJIKHOBEHUAX. YIPYTHI U HEYIPYTUil yaap.

2.4 luHaMHMKAa CHCTEM MaTepHAJbHBIX TOYEK U TBEPAOro Teja. BHyTpeHHUE U BHEIIHUE CHUJIBI.
3aKOH COXpaHEHHS UMITYJIbCA 3aMKHYTON CHCTEMbI MATEpUAIbHBIX TOUYEK. Teopema o IBH>)KEHUH LIEHTpa Macc.
Pa3noxxeHne 1BUKEHMS TBEPIOTO TEIA HA TOCTYNATEILHOE U BpalllaTeIbHOE. Y paBHEHUS IBUYKEHUS TBEPIOTO
tena. MoMmeHT uHepuuu tena. Teopema [roirenca-Ilteitnepa. Kunetnueckast sHeprust TBEpAOIro Tea.

2.5 JIBuikeHMe B HEMHEPUHAJBHBIX CHCTeMax oTcyera. HeuHepluanbHble CUCTEMBI OTCUETA.
Bropoii 3akoH HploTOHa B HEMHEPUUAIBHOM CHCTEME OTCYETA, ABMKYIIMKCS MOCTymarenbHO. Teopema
Kopuonuca. Bropoii 3akoH HproToOHa B HEMHEpLMAIbHOW CHCTEME OTCYETA, IBHUXKYILIEHCS MPOU3BOJIBHBIM
oOpazom.

2.6 3akon BcemupHoro tarorenus. 3akonnl Kemnepa. 3axonsl Kemnepa. 3akon BcemupHoro
TaroteHus. [lonsaTue o rpaButatnoHHOM mosie. HanpspkeHHOCTh M OTEHIMAI TPaBUTAlMOHHOTO 1oJist. [lonsTre
0 KOCMHUYECKUX CKOPOCTSIX.

2.7 OcHOBBI crieMAJTbHON TEOPUH OTHOCUTEIbHOCTH. [TocTynaTel DiiHmTelina. [TpeoOpa3zoBanus
Jlopenna. Kunemaruueckue cneactBusi u3 npeodpazoBanuii Jlopenua. PensTuBHCTCKUI 3aKOH CIOXKEHUS
ckopocTerd. CBA3b MEXKy UMITYJIBCOM U DHEPrUei peNSITHBUCTCKONW yacTuilbl. Bropol 3akoH HeroToHaA B
PENATUBHUCTCKOU (hopme.

2.8 Kosebanuss B MeXaHHYeCKMX CHCTeMaxX. YpaBHEHHE TapMOHHMYECKUX KOJICOaHMIA.
["apmoHMUecKoe KoJeOaHue U ero XapakTepUCTHKH. MeTo1 BEKTOPHBIX JHarpaMM CI0KEHUS TapMOHUYECKUX
konebanuii. buenus. durypsl JIuccaxy. JIBuxeHne MaTepruaabHOM TOUKH MO ICHCTBUEM KBA3UYTIPYTON CHJL.
@usnueckuii, MaTeMaTHYeCKUH U TPYKUHHBI MasTHUKU. BblHyX7neHHbIe KonebaHus. ABTOKOJICOaHUS.
DOHeprusi COOCTBEHHBIX KosieOaHui. [lormomenne sHepruu NMpu BBIHYKICHHBIX KoJieOaHUsAX. JJoOpOTHOCTD.
Pe3onanc. Pe3oHaHCHBII METO/I MCCIIEIOBAHUS KOJICOAHHIA.

Pa3nea 3. MoJsekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

3.1 Uneannnblii raz. MKT BemectBa. [Ipenmer monexkynsapHoit pusnku. DkcrepuMeHTaIbHOe 000C-
HOBaHUE MOJIEKYJISIPHO-KMHETHYECKOUM Teopuu BemiecTBa. OCHOBHbBIE MTPEICTABICHUS MOJIEKYISIPHO-KUHETH-
4yecKol Teopuu razoB. J[aBnenue ra3za. A6comtoTHas Temmneparypa. MneansHerii ras. YpasHenue Knaiinepona-
Menpeneesa. I'a3oBblie 3ak0Hb. OCHOBHOE ypaBHEHNE KMHETUYECKOM TeopuH ra3oB. [locTosHHas bonpiimana.
MornekynsipHO-KMHETHUECKOEe NCTOJIKOBaHNE a0COIIOTHOM TeMmepaTypsl U JaBieHus. M3amepenue temmepa-
Typsl. U3mMepenue ckopocter Mosekyi, onbIT LlItepHa. Pacnipenenenne ckopocrel MOIeKysl o Makcseity.
bapomerpuueckas gopmyna. Pacnpenenenne MaxkcBenna-bonbiimana. DKCIiepuMEHTaIbHOE OMPEEICHUE
grcna ABoraapo. Pacipenenenre sHEPruu MOJIEKYJIT IO CTEMEHSM CBOOO . DIIYKTyalllu B HI€ATHHOM Ta3e
U WX IPOSIBIICHHE.

3.2 OcHOBBI TepMOAMHAMMKH. TepMoaAMHAMHUYECKasi cucTeMa. TepMOJMHAMUYECKOE PAaBHOBECHE.
[TapameTpsl cocTrosinus. BuyTpennsis sneprus. BzaumoneiictBue TepMoInHaMiIecKuX cucteM. PaboTa u ter-
7oTa kKak popMbl 0OOMeHa YHeprueil Mexay cuctemamu. KBasucrarnyeckue mporueccel. [lepBoe Havano Tep-
MoauHaMuKH. [[puMeHneHne nepBoro Hayaia TEpMOJAMHAMUKY K H3omponeccaM. TennoeMkocTs. BeiBox ypas-
HeHus agquadarel. CKOPOCTh 3ByKa B ra3e. Bropoe Hauano repmoannamuku. OOpaTumMbie 1 HEOOpaTUMBbIE ITPO-
neccol. TeroBeie MammHbl. [{ukn Kapro. Peanbabie nukisl. HeocymecTBUMOCTh BEUHBIX JBUTATENCH. JH-
Tponusi. [IpuBenennas ternora. CTaTUCTUUECKOE UCTOIKOBAHUE BTOPOT0 Havajia TepMOoJIuHaMHUKU. Teopema
Hepncra. HemocTokuMoCcTh aOCOIFOTHOTO HYJIS.

3.3 PeanibHble ra3bl M KHIKOCTH. DKCIIEPUMEHTAIbHbBIE H30TEPMbI pealIbHOTO ra3a. Y paBHeHue Ban-
nep-Baanbca. ConocraBienue uzorepm Ban-nep-Baanbca ¢ sxcniepuMeHTalIbHBIMU W30TepMamu. Kputnue-
CKO€ cocTOstHME. BHYTpeHHsIst Heprus peanbHoro rasa. d¢¢ext xoyns-Tomcona. CxikeHre ra3oB U 1o-
JiydeHUEe HU3KUX TemnepaTyp. @a3oBbie nepexoabl. PaBHOBeCHE )XUAKOCTH U Mapa. BaaxHocTe. YpaBHEHNE
Knaneiipona-Knaysnyca. CoiictBa xuakoro cocrosiHusi. IloBepxHocTHbli cioil. IToBepxHOCTHOE HaTsKe-
Hue. CmauuBanue. ®opmyna Jlamnaca. Kanumnsipaele sBienus. JlaBneHne HaChIEHHBIX MapOB HAJl MEHHC-
koM. PacTBopel. OcMOTHYECKOE TaBICHUE.

3.4 sIBaenue nepeHoca. SIpieHus nepenoca B razax. CpenHss JyIMHA U CpeHee BpeMsi CBOOOHOTO
npobera monekyn. Juddysus. Buyrpennee tpenue. TemnonpoBogHOCTh U BHYTPEHHEE TPEHUE TIPU HU3KOM
JABJICHUH, TEXHUYECKUH BaKyyM. MeToabl U3MEPEHUST HU3KUX JIaBJICHUM.



3.5 llonsaiTre 0 mu1azme. [1na3zma, MeTO1bI MOJTYYEHUSI T1JIa3MBbI, IJTA3MEHHbBIC YacTOTHI. [1na3ma B amek-
TPUYECKOM U MarHUTHOM NoJsiX. [[puMeHenune mia3mel.

3.6 TBepasble Tena. TBepasie Tena. AMophHbBIE M KpUCTAJUINYECKHUE Tena. JlanbHul MOpSI0K B KpH-
crayuax. Knaccudukanust KpuctaiioB Mo TUMY CBsA3€H, aHU30Tponus KpucTayioB. JedekTsl B kpucramiax
KUJIKUE KpUCTAJUIbl. MexaHnyecKue CBOMCTBA KPUCTAILIOB. TEeIIOBbIE CBOMCTBA KPUCTAJLIOB, TEIJIIOBOE pac-
mupenue. [Inasnenune n kpucrammuzanus. Jlmarpamma paBHOBECHs TBEPAOH, JKUIKOW U Ta30Boi (a3. Tpoii-
Has TOYKa. TermIoeMKOCTh KpUcTayuioB. 3akoH [ononra u Iltu. 3atpynHeHus kiaccuueckoi pu3nku B 00b-
SICHEHUH TEMIIEPaTypHOU 3aBUCUMOCTH TEIJIOEMKOCTH TBEP/BIX TEIL.

Pa3znen 4. DjiekTpU4ecTBO 1 MATHETU3M.

4.1 DuexkTpocTaTnyecKoe moJje B BAKyyMe. DJIEKTPUUYECKUE 3apsiibl U NOJI. DJIEMEHTAPHBIN 3apsi.
3akoH Kynona. HanpsikeHHOCTB 1moJisg ToueuHoro 3apsiaa. [Ipunmun cynepnosunun. [1oTok BekTopa Hanps-
xeHHocTu. Teopema OcTtporpanckoro-I'aycca u ee mpuMeHeHue K pacuety nosieid. [{upkynsius BekTopa
HarnpspkeHHOCTH. Pabota cwn moss. [loTeHnnanbHbI XapakTep 3JIeKTpocTaTHdecKoro mojs. [loTenmuman u
SKBUIMOTEHI[MAIbHBIE MOBEPXHOCTH. CBsI3b MOTEHIIMANA U HANPsHKEHHOCTH noJis. [loTeHunan mosist mpocrei-
mux cucrteM. /[unonb B 3JE€KTPOCTATUYECKOM MOJI€. DKCIEPUMEHTAIIBHOE ONPEEICHUE 3apsaaa dJIEKTPOHa.
Oneir Mumukena u Uodde.

4.2 JjeKTpocTaTH4YeCKOe 10Jie MPU HAJUYHU MPOBOAHMKOB. Pactipeaenenue 3apsiioB B IPOBO/I-
HUKE. DKBUIMOTEHIIMATBLHOCTH TPOBOIHUKA. HanpsiKeHHOCTH MOJIsl y MOBEPXHOCTH MPOBOIHUKA. [IpoBOIHUKYN
BO BHEIIIHEM 3JIEKTPOCTAaTUYECKOM Mosie. HaBeneHHbIe 3apsapl. DAEKTpU3aLMs Yepe3 BIUsSHUAE. DIEKTPOCTa-
TUYECKas 3allyTa. YYeT MOJs HABEACHHBIX 3apsjIoB, METOJ 3EPKATBHBIX M300paKeHUN. DIIEKTPOEMKOCTb.
Konpaencaropsl. CoeiuHeHHE KOHIEHCATOPOB.

4.3 DaekTpocTaTuyecKoe moJjie Npu HAJTHYHHN JUIIEKTPUKOB. Pacnipenenenne 3aps0B B MPOBOJ-
HUKE. DKBUIIOTEHIIMAIBHOCTD MPOBOIHUKA. HanpspkeHHOCTH MO y TOBEPXHOCTH MMPOBOIHUKA.

[IpoBOoAHMKK BO BHEIIHEM 3JIEKTpOCTaTUYeCKOM ToJie. HaBeneHHble 3apsbl. DeKTpU3anus 4epes
BIIUSIHUE. DIIEKTPOCTATUUECKAs 3alUTa. Y YeT MOJIsl HaBeIEHHBIX 3apsi/10B, METO/1 3epKaJIbHBIX U300paKEHUH.
OnektpoemkocTb. Konnencaropsl. CoeiHEHUE KOHIEHCATOPOB.

4.4 DHeprusi B3aUMOJAEMCTBUS 3aPAJAOB U JHEPIrUsi NIEKTPOCTATUYECKOI0 MOJIsl. DHEPIrusi CU-
CTEMBbI HETIOJBUKHBIX TOUEUHBIX 3apsJI0B, 3aPSKEHHOTO IPOBOJHUKA, 3aPSXKEHHOI'0 KOHJIEHCATOpa. DHEPIrust
Y IJIOTHOCTH SHEPTUH JIEKTPOCTATHYECKOTO MOJIS.

4.5 I1oCcTOSAHHBIH JIEKTPHYECKHI TOK. DJIEKTpUUeCcKHUil ToK. 3akoH Oma juig yyacTtka nenu. Comnpo-
TuBJIeHUe npooaHuka. CroponHue cuwibl, IJC. 3akon Oma miis ydactka menu, coaepxamend IC u mis
3aMKHYTOH menu. PasHOCTh MOTEHIIMANOB, HANpshKeHUe. PaboTa 1 MOIITHOCTE B €N MOCTOSTHHOTO TOKA. 3a-
koH [xoyms - Jlennia. PasseTBnennsie nenu. Kupxroda.

4.6 DJIeKTPONPOBOAHOCTH TBepAbIX TeJ. [Ipupona Toka B Metamiax. Onbitel Mangensmtama u Ia-
nanekcu, Tonmena u Ctroapra. Kitaccuueckasi Teopusi 3J1€KTPONPOBOAHOCTH METaIoB. 3aKoHbl OMa u J[xo-
yiid - JIeH11a ¢ 2IeKTpOHHOI TOYKM 3peHus. 3akoH Bunemana - ®@panna. TpyIHOCTH KJIaCCUYECKOM 3JIEKTPOH-
HoOM Teopuun. CBepXIpoBoaUMOCTH. [IpoBOIUMOCTE TTOTYITPOBOIHUKOB. TepMo- 1 (hOTOCOMPOTUBIICHUS.

4.7 JneKTpUYEeCKHH TOK B JIEKTPOJIUTAX, ra3ax, Bakyyme. I [poBoiNMOCTb 2JIEKTPOJIUTOB. DJeK-
TponuTruyeckas auccormanus. [[oIBMKHOCTh HOHOB B 3JIEKTPOJIUTAX. 3aKOH OMa J1 3JIEKTPOIUTOB. 3aKOHBI
@apanes.

[Iponiecc moHm3anuu U pekoMOMHaNKMK B razax. HecamoctosarenbHbIN ra3oBelid pa3psa. CaMmocTos-
TEJIbHBIN Ta30BbIN pa3pal. Buasl paspsana. Mcnonb3oBaHue ra3oBblx pa3psaaoB B TexHUKeE. KaToIHbIE Ty4H.

TepmoanexkTpoHHas smuccusi. Tok B BaKkyyMe. DJIEKTPOHHBIE JIAMITBI U UX IPUMEHEHHUE.

4.8 IlocTossHHOEe MATHUTHOE T0JIe B BAKyyMe. MarHuTHoe 1oJie 3J1eKTpuiecKoro Toka. MIHayknus u
HaNnpsH>KEHHOCTh MarHUTHOTO noJist. 3akoH buo — CaBapa — Jlamiaca. MarHutHoe moJie mpsiMoro, KpyroBoro,
COJICHOMJAIBHOTO TOKOB. L{UpKynsiius BEKTOpa HAMPSKEHHOCTH MAarHUTHOTO MOJs. 3aKOH IMOJIHOTO TOKa.
Cuna, geficTByromas Ha TPOBOAHUK B MAarHUTHOM MoJie. MarHUTHBI MOMEHT TOKa. MarHuTHbIN MOTOK. Pa-
00Ta mepeMenIeHns MPOBOJHIKA C TOKOM B MarHuTHOM mosie. Cuna Jlopenna. OnbiT TomcoHa (e/m).

4.9 MarnuTtHoe noJsie B MarHerukax. Marueruku. MarautHoe nosie B Marietukax. Hamaramuen-

Hocth. CBsi3p H ¢ B B marnernkax. MaruutHas MPOHUIIAEMOCTh. MarHuToMexaHnueckue siBjieHus. J{ua-,
napa- 1 peppoMarHeTHKH UX CBOMCTRBA.

4.10 DaexTpomarauTHas HHAYKHus. Oneitel @apazes. [Ipasuno Jlenna. 9J1C- nnaykuu. Buxpe-
Bble TOKH. CrimH-3Pext. CamonHAyKIusA 1 B3auMouHAYKIHsA. DJ[C camonHaykinu. HIYKTHBHOCTh. DHEP-
TUs MArHUTHOTO TOJIs1 TOKOB. DHEPIHs U IUIOTHOCTh YSHEPTUU MAarHUTHOTO MOJIS.



4.11 KBasucranuonapubie djiekrpuueckue uenu. [Tonyuenne nepemennoi DJ1C. ConpoTuBieHue,
MHIYKTUBHOCTh U EMKOCTb B IIETIH MIEPEMEHHOI0 TOKa. 3akoH OMa /Jisl IepeMeHHOro Toka. BektopHble nua-
rpaMMBblI. Pa60Ta U MOIIHOCTB B €I NICPEMCHHOI'O TOKA. AKTHBHAS U PCaKTUBHAA MOIIHOCTD.

Pa3nea 5. Onruka.

5.1 CBer Kak 3JIeKTPOMATHUTHAS BOJIHA. DJIEKTPOMarHuTHas mpupojaa cBeta. EcTecTBEHHBIN U
MOJIAPU30BaHHBINA CBET. ONTUYECKUM CHEKTP U METOABI €r0 UCCIEN0BAHUSA. DHEPIHsl, MOILHOCTb, UMITYJIbC,
MOMEHT HMITYJIbCa CBETOBBIX BOJIH. BOonHOBBIE CBOiCTBa cBeTa. OCHOBHBIE SHEPIETHUYECKUE U CBETOBBIE
BEJIMYMHBI U UX €IMHULL. DJIEKTPOMAarHuTHas Teopus cBeTa. ECTECTBEHHBIN U MOISPHU30BAHHBIN CBET.

5.2 Uurepdepenuns cBera. CnoxxeHne cBeTOBBIX BOJH. [Ipuniun cynepnosunuu. UaTepdepenmus.
KorepentHocTs MeTO/ 161 HAOMIOIeHNU HHTEpdepeHLnH B onTuke: cxema FOHra, 3epkana @penens, Ounpusma,
OounuHza. BrnusHue pazMepoB M HE MOHOXPOMATHYHOCTH HCTOYHHMKA HAa HWHTEPPEPEHIMOHHYIO KapTHUHY.
JIByxiyueBasi UHTep(EepeHIus, BO3HUKAIOIIAsl IPH OTPAKEHUU U MPOXOXKICHUS CBETa B TOHKUX IUICHKAX U
macTuHKax. [1010Ckl paBHOM TOJIIUHBI M paBHOTO HakjoHa. MHoroydeBas nuarepdepennus. [Ipumenenune
uHTephEepeHIIN B HayKe U TexHuke. HTepdepomerpsl nHTEpEepeHIINOHHBIE (PUITBTPHI, IPOCBETIICHUE.

5.3 dudppakoust cBera. [lpunnun [oiirenca-Openens. udpakmus Openens. 3oub1 DpeHens.
OObsicHEeHHE TPSIMOJIMHEHHOIO paclpoCTpaHEHHs] CBETa 10 BOJHOBOW TEOpUH. 30HHAs IJIACTUHKA.
Hudpakuus OpeHens Ha KPYIJIOM OTBEPCTUH, Ha KpyrioMm s3kpane. Judpakuus dpaynrodepa Ha menu u
KpyryioM oTBepcTHH. JnpakiroHHble pemeTku. [lucnepcns U pa3pearolas ClioCOOHOCTh PEIIETKH.

5.4 I'eomeTpuueckasi onTuka. [ eomerpruyeckas ONTUKA Kak MpeIebHBIA CTydail BOJHOBOUW ONTHKH.
ITpunuun ®epma. 3akoHBI OTpaKEHUs U mpenomieHus cBeta. [lonHoe oTpaxenue. OTpakeHUE cBeTa Ha
chepudeckoit moBepxHOCTH. 3epkaia. [Ipenominenne cBeta Ha chepUIECKON MOBEPXHOCTH. TOHKHUE JIMH3HI.
®opmyna muH3bl. OnTHYECKas CUJIa JIMH3BL.

5.5 OnTtuyeckue MHCTPYMeHTHI. [1a3 kak onTuyeckas cucremMa. OnTudyeckue MpuOOpHI (Tyrma,
MHUKPOCKOTI, TeecKo, poToannapat). Audpakiuonnas npupoaa usodpaxenus. Pazpemiaromas cnocoOHOCTh
ONTHYECKUX MpUOOpOB. Abepparuu ONTUYECKHX cucTeM (cdepuueckas w xXpoMmaruueckas abOeparuw,
acTUTMalluu, KoMa, Tuctopeus). Jnagpparmel, cBeTocHa.

5.6 Iloasipu3anus cBeTa. DJICKTPOMArHUTHASI TEOPUSI OTPAKEHUS U MPEJIOMIICHUS CBETA HA TPAHUIIE
paszzena IuaeKTpuKoB. 3akoH bproctepa. [lonspuzaropsl 1 aHanu3aropsl. 3akoH Mantoca. Pacipoctpanenue
cBeTa B Kpuctamwiax. [[BoiiHoe mydenpenomiienue. [lomspuzanus cBeTa mpu ABOMHOM JIYYENPEIOMIICHUH.
BonHoBble moBepXHOCTH B KpucTayiax. OqHOOCHBIE KpUCTAIIIBL. DJUIMIITUYECKAs! U KPyroBasi IO pU3aLusl.
WuTtepdepeniius MmiIoCKONONSIPU30BaHHbIX BOJH. VICKycCTBeHHass aHM30Tpomnus npu nedopMmanusx U B
anektpuueckoMm noie (3pdext Keppa). Bpamenue nminockoctu nonspuzauuu. [lonspusannoHasie npruOOpsl U
UX IPUMEHEHUE.

5.7 JMucnepcus cBera. [lucnepcus cBera. HopmanbHast aucnepcusi. AHOMaibHas IUCHEPCHUS.
[Tornomenue ceera. KoagdunueHnt normnomienus. DNeKTpOHHAsT TEOPUS JUCIEPCUU U TOTJIOMIEHUS CBETA.
da3oBas u rpymmnosas ckopoctu. dpdext Ueperkora. CrieKTpbl HCITYCKaHUS U OTIOMIEeHUS. CIEKTPOMETPBHI.
CrekTpalibHbIN aHAIU3.

5.8 Paccesinue cBeta. [IpoxoxneHue cBeTa yepe3 ONTUYECKH HEOAHOPOJHYIO cpeny. 3akoH Pernes.
[Tonsipu3anus paccessHHOTO cBeTa. MoJIeKyIsipHOE paccesiHue cBeta. L[Bet Heba u 30pb.

5.9 PeasituBucrckne 3¢ dexrol B onTuke. CKOpocTh cBeTa. METOAbI N3MEPEHUS CKOPOCTH CBETA.
Oddext Jlomnepa. Adeppanms cBera. OnbIT @U30 MO pacIPOCTPAHCHHUIO CBETA B ABMXKYIIEHcs cpeae. OnbIT
MaiikenbcoHa.

Pa3nes 6. KBantoBasi puszuka n pusuka sigpa.

6.1 KBaHTOBBIEC CBOCTBA N3JIy4YeHHUS

PaBHOBecHOe m3nmyuenue. JlydencmyckarenpbHasl U MOMJIOMIATeIbHAs criocoOHOCTH. 3akoH Kupxroda
u ero cineactBus. 3akoH Credana bonpiimana. 3akon Buna. Pacnipenenenne sHepruu B CIIEKTpe U3TYICHHS
abcomoTHO TBepaoro tena. @opmyna [Inanka. MccnenoBanus CtoneroBa. Buemnuii ¢porosaddexr. 3akonsr
BHemHero GoTodddekra. Dotonsl. YpaBHeHue DitHmTeliHa. OnbiThl JIebeneBa. OObsICHEHUE TaBICHUS CBETA
Ha OCHOBE 3JIEKTPOMAarHUTHOW U (POTOHHOU Teopuu cBeTa. [lonyueHne peHTTeHOBCKUX Jiydeil. TOPMO3HOE U Xa-
PAKTCPUCTUYCCKOC U3JIIYUYCHUC U UX CHCKTPHI. HOFIIOI].[CHI/IG " pacCCIHNC PCHTICHOBCKUX nyqeﬁ. 3(1)(1)€KT Kommnrona.
OmnsiT bote. KopnycKynsipHO-BOJIHOBOH AyaIu3M 3JIEKTPOMArHUTHOTO U3ITy4EHHUS.

6.2 Teopusi atoma no bopy

OmnbiThl Pesepdopna mo paccesHuro - yactuil. SAnepHast Moaenb aroma. @opmyina Pesepdopma. O6imas xapak-
TCPUCTHUKA CIICKTPOB U3JTYUYCHUA U MOTJIOLICHU. HHHeﬁanBIC, IMMOJIOCAaThIC, CIUIOMIHBIC CIICKTPLI. KOM6I/IHaLII/IOHHHf/’I
npuHIun. CrekTpaibHbIe ceprur aToMa Bogoposa. [loctymarer bopa. YpoBHu sHeprum atroma. Teopus aToMa BoAopoia



o bopy. OnbiTel @panka u 'epra. CpaBHeHue Teopun bopa ¢ onbITOM.

6.3 BostHOBBIE CBOIiCTBA MHKPOYACTHII, (PU3MKA ATOMOB H MOJIEKYJI

KopnyckynsipHo-BoJIHOBasl Ipupojia cBeta U dactuil. Bomubel ne bpoiins. udpakius 37eKTpOHOB.
CoortHouienue HeomnpenenenHocreil I'elizenoepra. OCHOBHBIE MTPpeICTaBICHUS KBAHTOBOM MEXaHUKHU. Y paBHe-
nue [llpenunrepa. BonHoBas G yukius u ee puzmdeckuii cMpici. KBaHTOBaHUE YHEPTUH M MOMEHTA UMITYJIhCa
anekTpoHa B arome.OnsIT LlltepHa I'epinaxa. CiiH 1 MarHUTHBIM MOMEHT 31eKTpoHa. MarneroH bopa. [Ipun-
nu [laymu. DnekTpoHHbIE 00070YKH U CTPOCHHE CIIOKHBIX aToMOB. DddexTrl 3eemana u llltapka. [lepro-
nudeckas cuctema snemMeHToB Meneneena. [Ipupona XxapakTepucTUUECKUX PEHTTEHOBCKHUX CIIEKTPOB. 3aKOH
Mo3nu. [ToHsiTHEe 0 XUMHUUYECKOH CBSI3U U BaJI€HTHOCTU. CTpOEHUE MOJIEKYI.

6.4 ®u3nKa AaTOMHOTO sIAPA

Crpoenue aapa. Hykinonsl (mpoTOHBI U HEHTPOHBI). 3apsi U Macca sapa. Macc-criekrpoMeTpsl. M3o-
Tombl. SlnepHbie cuibl. DHeprus cBs3u sapa. Jledext maccrl. CTabuinbHOCTH siapa. O0omoueyHas U KaneabHas
Mozenu sanpa. EcTecTBeHHas paJliOakTUBHOCTh. 3aKOH PaJMOaKTUBHOrO pacmnaja. [lepuoa monypacnana u
pacmana, y - uzinydenue. PagnoaktuBHble psibl. [IpaBuiia cMenenns. DKCepuMEHTAbHbIE METOIbI SIAEPHOM
¢bu3uku. MeTo bl perucTpaIuu SIePHBIX U3TYyYCHUI: CYeTUNKH YaCcTHIl, Kamepa BuiibcoHa, my3sIppKOBast Ka-
Mepa, hoTodmyibcun.MIcKkyccTBeHHAs! paiMOaKTUBHOCTE. [IpuMepsl siepHbIX MpeBpalieHui Mo IeUCTBUEM
0. - 4aCTHII, TPOTOHOB, HEUTPOHOB U y - POTOHOB. Peakiuu nenenus u cunresa. Jlenenue saep ypana. Llemnubie
AACPHBIC pCAKIIUU. HZ[CpHaH OHCPICTHUKA. TepMosu:[eprIe PpCaKknuu.

6.5 ®du3uKa IeMEHTAPHBIX YACTHII

O6H.[I/Ie CBCACHUA 00 DJICMCHTAPHBIX YaCTUIIAX. 3J'I€MeHTapHBI€ JaCTHULbI B KOCMUYCCKUX JIydaxX. CraOuiIbHbIE
OJICMCHTAPHBIC YaCTUILIBI: 2JICKTPOH, IIPOTOH, HeﬁTpOH, HCﬁTpPIHO, (I)OTOH. AHTI/I‘laCTI/ILIBI. Me30HBI TUNICPOHEIL.

6.6 dynaaMeHTaIbHbIE B3aNMO/IeiiCTBUS

B3aumHble MpeBpallleHUs BEIIECTBA U MOJIA. DJICMEHTAapPHbBIC YaCTUIBI U PYHIaMEHTAIbHBIC B3aUMOICHCTBHE.
HpO6J’I€MH CUCTCMATUKU DJICMCHTAPHBIX YaCTHULI.

4.3 JIaGopaTtopHbIe padoThI

Ne JIP Ne Haumenosanue nabopaTopHbIX paboT Ko-50
paznena 4acoB

l. 2 W3mepeHus 1 NOrpeHoCcT U3MEPSIEMBIX BEINYUH 1

2. 2 N3ydenune 3aKk0HOB MaJicHUs Ha MalluHe ATBy1a 2

3. 2 OmnpeneneHne yCKOpeHUs: CUIIbI TSDKECTHU C TIOMOILBIO 1
(U3UYECKOTO MasiTHUKA

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

5. 2 H3mepeHune CKopoCTH MOJIETA IIYJIH C TIOMOIIBIO 1
OaJUTMCTUYECKOTO MasiTHUKA

6. 2 OnpeneneHne MOMEHTA HHEPIMHY MaxOBHKa 2

7 2 N3yuenne coOCTBEHHBIX KOJIEOAHMI COCPEAOTOYCHHON CUCTEMBbI 1

8. 3 N3ydenue pacnipeaeneHus CiiydyalHbIX BEJIMYMH HA IPUMEPE OJTHOMEP- 1
HOT'O pacCEsIHMsI 3€PEH.

9. 3 Onpenenenne  otHomenuss Cp/Cy  nmnsg Bo3Agyxa  METOAOM 1
a11abaTHYeCKOro pacIiupeHuUsI.

10. 3 Onpenenenne BA3KOCTH )XUAKOCTH 1o MeToy CTokca. 2

11. 3 Omnpenenenne k03P PuineHTa MOBEPXHOCTHOTO HATSKEHUS KUAKOCTH. 1

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

13. 3 Onpenenennie korapduieHTa TMHAMUIIECKON BI3KOCTH BO3IyXa. 1

14. 3 OnpeneneHre OTHOCUTENbHOM BIAXKHOCTH BO3/yXa. 1

15. 4 DJIEKTPOCTATUYECKOE T0JIe 2

16. 4 N3ydenne 3akoHa Oma B 1I€NM OCTOSIHHOT'O TOKa 2

17. 4 OmnpeneneHne eMKOCTH KOHJICHCATOPA MPH MOMOIIN OaNTUCTHYECKOTO 2
raJlbBAHOMETpa




Ne JIP Ne HaumenoBanue nabopatopHbIx padoT Kos-0
paznena 4acoB
18. 4 Onpenenenrie 3aBUCUMOCTH COMPOTHUBIIEHUS MPOBOJIHUKOB OT TEMIIE- 2
paTtypsbl
19. 4 N3mepenne 00NbIIMX COMPOTUBICHUH METOJIOM PETaKCaIMOHHBIX KO- 2
nebaHuit
20. 4 Onpenenenrie OTHOLICHUS 3apsiia JIEKTPOHA K €r0 Macce METOA0M 2
MarHeTpoHa
21. 4 Onpenenenne Touku Kropu 2
22. 4 Omnpenenenue yactoTsl reHepaTopa Y KB MeTo1oM crosiuel BOJIHbI 2
23. 5 OmnpezneneHue TIaBHOTO (OKYCHOTO pACCTOSHUS ONTHYECKUX CHCTEM 2
24. 5 OrnpezenieHne yriioBOTO YBEIMYCHHS TellecKoma pedpakropa 2
25. 5 OmnpeneneHne NoKazaress NPeIoMIEHHs TBEPABIX U KUAKUX TEI 2
26. 5 Omnpezenenne IIMHBI CBETOBOW BOJHBI ¢ TOMOIIBIO Oumnpu3mMbl Ope- 2
HEJs
27. 5 OnpeneneHre JJIMHBI CBETOBOM BOJIHBI C TOMOIIBIO Kosiel, HproToHa 2
28. 5 KauecTBeHHas npoBepka 3akoHa Maitoca 2
29. 5 W3ydeHnue BpalieHUsl IJIOCKOCTH NOJSpU3aLMK CBETA 2
30. 6 N3ydeHune 3aK0HOB TETJIOBOTO U3JIYYEHUS 2
31. 6 TemioBoe paciinpeHye TBEpAOro Tela 4
32. 6 N3ydeHune 3aBUCUMOCTH COPOTUBIICHUS MOJIYITPOBOJHUKOB OT 4
TEMIIEpaTyphl
33. 6 N3ydenune xapaktepucTuk cueryuka I eitrepa-Mrosepa 3
Uroro: 62
4.4 llpakTUyecKkue 3aHATHS (CEMHHAPHI)
Ne 3ansaTus Ne Tema Kos-50
paznena 4acoB
1-3 1 MexaHuka 6
4-5 1 MornexkyssipHas pu3nka 4
6-8 1 DJIEKTPUYECTBO U MAarHeTU3M 6
9-11 1 BonHoBas 1 reoMeTpuyecKkas ONTHUKA 6
12-13 1 KBanToBas ¢usuka u Gpusnka sapa 4
1-2 2 KunemaTtnka maTepuaabHONU TOYKH. 4
3-5 2 JlnHaMyKa MaTepUAIILHON TOYKHU 4
6-7 2 3aKOH COXpPaHEHUSI MEXaHUYECKOW SHEPTUU. 4
8-9 2 JInHaMUKa CUCTEM MaTepUAIIBHBIX TOYEK U TBEPAOTO Tella 4
10-11 2 JIBr>keHUE B HEMHEPIUAIBHBIX CUCTEMaX OTCYETA. 4
12-13 2 3akoH BcemupHoro tarorenus. 3akonsl Kemepa. 4
14-15 2 OCHOBBI CTIeIMAIbHON TEOPUU OTHOCUTEIBHOCTH. 4
16-17 2 Konebanusi B MEXaHUYECKUX CHCTEMaX 4
1-3 3 Nneansusiii raz. MKT BemecTBa 6
4-6 3 OCHOBBI TEpPMOJIUHAMUKHU 4
7-8 3 PeanbHble Ta3bl U )KUIKOCTH 4
9-10 3 SBnenune nepeHoca 4
11-12 3 [lonsTHe 0 mIazme 3
13-14 3 TBepable Tena 3
1. 4 DJIEKTPUYECKUE 3apsi/ibl, AJIEKTPUUECKUE 10, 3aKoH KynoHna 2
2. 4 DJieKTpuyeckoe nojie. HanpspkeHHOCTh 3JIEKTPUYECKOTO MO 2




Ne Kon-Bo
Ne 3anarus Tema
paznena 4acoB

3. 4 [Torok BekTOpa HanpskeHHOCTH. Teopema OcTtporpaackoro-I'aycca 2
Y €€ MPUMEHEHUE K pacyeTy noJien

4. 4 PaboTa cwt mosst mpu nepemenieHuu 3apsaaoB. [lorermuan. 2

5. 4 OnexTpoeMKkocTh. KoHieHCaTOPBI 2

6. 4 DHEprus MEKTPOCTATUYECKOTO oIS, JIBUKEHNE 3apsHKEeHHBIX Ya- 2
CTHI] B 2JIEKTPUUECKOM IOJIE.

7. 4 [ToctosnnbIi TOK. 3akoH OMma 1J1s ydacTka 1uenu. 3akoH Oma s 2
3aMkHyTO# nenu.lIpasuna Kupxroga

8. 4 PaboTa u MOIITHOCTH TOCTOSTHHOTO TOKA. 2

9. 4 MarsuTHo€e noJje NOCTOSHHOIO TOKA. 2

10. 4 Cuna, neficTByromas Ha IPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE. 2
Cuna Awmmnepa. Cuna JlopeHiia u ee mposiBicHHE
11. 4 DNeKTpOMaruHuTHast UHIYKIUS 2

1 5 CBeT Kak 3JIEKTpOMarHuTHas BOJIHA 2

2 5 Wurepdepennus crera 4

3 5 Judpaxius ceera 4

4 5 ['eomeTpuyeckas onTuka 4

5 5 OnTHyeckre HHCTPYMEHTBI 4

6 5 [Tonspuzanus ceera 2

7 5 Jucnepcus ceera 2

8 5 Paccesnue cBera 2

9 5 PenstuBuctckue 3¢ (exTrl B ONTUKE 2

1 6 TennoBoe n3yuyeHue. 2

2 6 dotornexTpudeckuii 3hPexT. 2

3 6 S¢dexr Komnrona. KopmyckynsipHO-BOIHOBON Tyanu3M 3JEKTPO- 2
MAarHUTHOTO U3JIy4EHHUS.

4 6 OmnsiTel Pe3epdopaa mo paccestuto - yactui. @opmynsl Pezep- 2
dbopna

5 6 IToctynatel bopa. YpoBHu 3Hepruu aroma. Teopust atoma Bogopoza 2
1o bopy. CniektpanbHbie cepur aToMa BOAOPOJa

6 6 KopnyckynspHo-BoiHOBas npupoa yactuil. Bonnsl ae bpoiins. u- 2
(bpakuus 35ekTpoHoB. CooTHOIIEHWE HeompeaeneHHocTel [ ei3en-

Oepra.

7 6 OcHOBHBIE IPEACTaBICHUS KBAHTOBOM MeXaHUKU. Y paBHeHue [Ipe- 2
nuHrepa. BornoBas Gynkuus. KBantoBanue sHeprum.

8 6 CnuH 1 MarHUTHBIN MOMEHT 3J1eKTpoHa. MarneroH bopa. [Ipunnun 2
[Taynu. DnexTpoHHBIE 000JI0YKH M CTPOEHUE CIOKHBIX aTOMOB. [le-
puoMYecKasl CUCTEMa JJIEMEHTOB MeHieneeBa.

9 6 [Ipupona XapakTepUCTHUYECKUX PEHTIEHOBCKUX CIEKTPOB. 3aKOH 2
Mosznu. TloHaTre 0 XMMHUYECKON CBSI3U M BaJIeHTHOCTU. CTpoeHue
MOJIEKYIL.

10 6 Crpoenue sapa. HykinoHsl (IpOTOHBI M1 HEUTPOHBI). 3apsa U Macca 2
sapa. SlnepHbie cuiibl. DHeprus cBs3u siapa. ObonoueyHas 1 Kareib-

Has MOJICJIU sJIpa.
11 6 EcrecTBeHHast paAM0aKTUBHOCTb. 3aKOH PaAUOaKTHBHOIO paciaja. 2
PannoaktuBHbIE pSABL.
NckyccTBeHHass paguoakTUBHOCTh. [Ipumepsl siiepHbIX mpeBparie-
HUH 1OJ] IEHCTBUEM 0, - YaCTHIl, POTOHOB, HEUTPOHOB U ) - PoOTO-
HOB.
12 6 Peaknun nenenus u cunresa. Jlenenue sanep ypana. LlenHsie saep- 2

HBIC pCaKIIUH.




Ne Kon-Bo
Ne 3austusa Tema
paszaena JacoB

13 6 OO6mme cBeeHus 00 AIEMEHTAPHBIX YaCcTUIIAX. DJIEMEHTapHbBIC Ya- 2
CTHIIBI B KOCMHUYECKHX Jiydax. CTaOuIbHBIC DJIEMEHTapHBIE Ya-
CTUILIbI. AHTHYACTUIBI. ME30HbBI U TUTIEPOHBI.

14 6 DeMeHTapHbIe YaCTHIIBI U (PyHJaMEHTAIbHbIE B3aUMO/ICHCTBHE. 2
ITpobGaeMbl CHCTEMATUKH HJIEMEHTAPHBIX YaCTHIL.
Wroro: 158

4.5 KypcoBas padora (4, 5, 6, 8 cemecTpbI)

HeunepuuanbHbie CUCTEMBI OTCUETA

[IpuMeHeHne 3aKOHOB AMHAMUKH TBEPIOTO Tesa. [ MpOCKOIBI.

['paButanmonnoe none. Kocmuueckue ckopoctu. 3axkonsl Kemepa.

Penstuuctckas mexanuka. [IpeobpazoBanust Jlopenna. atepsan.

KonebarensHoe neuxenue. buenus.

Crno)xeHue B3aMMHO TTEePIEHIUKYISIPHBIX KOJICOaHMHA.

ABTOKOIE0AHUS.

Brinyxnennsie konebanus. [lapamerpuueckuii pe3oHaHC.

I'mpponnnamuka. YpasHenue bepnymnu.

10. JlamuHapHOE U TypOyJICHTHOE TeUeHHE. J[BI)KEHHE Tel B KHUIKOCTIX M razax.

11. OcHOBBI TMHAMUKHA MAaTE€pUATBLHON TOYKH U MMOCTYNATEIbHOTO JIBU>KEHUS TBEPJIOTO Tea.

12. DnemeHTHI Teopus nojs. TAaroreHue.

13. DneMeHThl TeOpUN OTHOCUTEIBHOCTH

14. Ypanenue Memepckoro. IlepBas u Bropas 3amauu [{noikoBCKOTO.

15. IlposiBnenue cun nHepuuu Ha 3emiie. Madatauk dyxo.

16. Ilpupona 3Byka. OOBEKTHUBHBIE i CYOBEKTUBHBIC XapaKTEPUCTUKU 3BYKa.

17. D¢ddexr domepa B akycTUKe. YIbTPa3ByK U €r0 IPUMEHEHHUE.

18. Hewnepuuanbasie cucteMbl oTcueta. Cuiia MHEpIMU B npsimosinHeHo ABvxkyuxcs HUCO.

19. Tlonatue o BpaleHUH TBEPJOTO Teja BOKPYT HEMOABMKHOW TOUKH (Yriel Ditnepa). MrHOBEHHAs OCh
BpallleHHs CBOOOIHON OCH BpAIICHHUS.

20. JlaBneHue B )KUIKOCTH U ra3zax. MeToasl n3MepeHus nasineHus. 3akoH Ilackans.

21. JIBmxenue Bsizkou xkunkoctu. @opmyna [lyaseinsa. Yucno PeitnHonbaca.

22. YckopuTenu 3apsiKEHHBIX YacTHI]

23. DAEKTPOIU3 U €ro UCMOJIb30BAHUE B TEXHUKE. AKKYMYJISITOPBI

24. CBepXnpoBOIUMOCTb

25. BeicokoTeMnepaTypHasi CBEpXIPOBOIUMOCTb

26. T'enepanus u ycunenne CBY konebanuii

27. Pacnpoctpanenune CBY BosH. BosiHOBOIBI

28. Ckun-3¢¢ext

29. Dnektpuueckuii renepatop Ban-ne-I'paada

30. Macc- crieKTpoMeTphI

31. MarHuToruipoAuHaMHYECKUI TeHEPATOp

32. Ombir Mummukena u Nodode.

33. Omnsitsl Poynanga n DitxeHBasibaa.

34. ua-, napa- u (peppOMarHeTUKU UX CBOUCTBA.

35. IlpuHIU paguoCcBsI3u U pauOI0KAINH.

36. OmbiT ToMCcOHa IO ONPEIEICHUIO OTHOIIEHUS (€/m) JUTsl SJIEKTPOHA.

VXN R WD —



5 YyeOHO-MeTOAMYECKOE 00ecIeYeHHue TUCIUTIINHBI
5.1 OcHoBHas auTEpaTypa

1. Bapcykos, B.I1. ®u3uka: BoITHOBAs ¥ KBAHTOBAs ONTHKA [ DNEKTPOHHBIN pecypc]: yaeObHoe mocodue
/ B.M. bapcykos, O.C. [ImutpueB ; MunuctepctBo odpa3zoBanust u Hayku Poccuiickoit deneparuun, dene-
palibHOE TOCYIapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEXKICHHE BBICIIETO MPO(ECCHOHAILHOTO 00pa-
3oBaHus «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 no0-
cryma: https://biblioclub.ru/index.php?page=book view_red&book id=437071

2. ®u3uKa: NOCTOSTHHBIN TOK, 3JIEKTPOMarHETU3M, BOJIHOBasl ONITHKA [ DNEKTPOHHBIN pecypc]: mpakTu-
kyMm / B.W. bapcykos, O.C. Imutpues, B.E. UBanos, 0.11. JIsmenko ; MuHucTepcTBO 00pa3oBaHus U HAYKH
Poccuiickoit @enepannn, dOenepanbHoe TOCyIapCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHUE BBIC-
mero npogecCHoHAIBHOTO 00pa3oBaHus «TaMOOBCKHMI rOCYIapCTBEHHBIH TEXHUYECKHUN YHHUBEPCUTET». -
Tam6o0B : U3natensctBo ®I'BOY BIIO «TT'TY», 2014. - 104 c. : un., Tabmn. - bubmauorp. B kH. - [ISBN 978-5-
8265-1251-7. - Pexxum noctyma: https://biblioclub.ru/index.php?page=book view_red&book id=277918

3. CuByxuH, [[.B. O6mmii kypc ¢usuku [IIeKTpoHHBIH pecypc]: yueOHoe mocodwme : B 5-x 1. / 1I.B.
CuBYXHH. - 2-€¢ U31., cTepeoT. - M. : ®usmatiur, 2002. - T. 5. AtomHas u siaepHas ¢pusuka. - 783 c. - ISBN
5-9221-0230-3. - Pexxum gocryma ://biblioclub.ru/index.php?page=book&id=82991.

4. TanubikoBa-bymkesuy, .. ®uzuka: MonekynspHas GuU3HKa ¥ TEPMOIUHAMHKA. IICKTPUICCTBO
W MarHetusM [DIeKTpoHHBIH pecypc]: yueOHMK : B 2-x 4. / WM.M. TamubikoBa-bymkeBuu. - MuHCK
:Bemmaiimas 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 lonmosiHUTEIbHAS JIUTEPATYPa

1. O6mas ¢pusuka : GpuU3uKa AaTOMHOTO SIJIPA U 3JIEMEHTAPHBIX YaCTHI] : y4eOHO-METOJMUECKOE IT0Co0He
/ H. . Anacumona, 0. A. T'opoxoBatckuii, E. A. Kapynuna [u ap.] ; mox o6m. pen. FO. A. 'opoxoBarckoro
; Poccuiickuii rocyaapcTBeHHbIN neaaroruueckuii yausepcuter uM. A. W. I'epuena. — Cankr-IletepOypr :
Poccuiickuit rocymapcTBeHHbIN niegarornueckuii yauepcuter um. A.U. I'epriena (PTTIY), 2018. — 184 c. :
ni., Tab., rpad. — Pexum J0CTyTIA: 1o HOJITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=577816

2. O6mas ¢usuka : MojekyispHas (U3MKa U TEPMOAMHAMHKA. ATOMHAas, KBaHTOBas U sAepHas
¢dusuka. Gusuka TBEpHOTO TEena : yuedbHoe mocodbue / FO. M. T'onosum, 0. I1. JIsmenko, B. H. XononumuH,
B. M. Ilonukapnos ; TamO0oBCKuii rocyiapcTBeHHBIN TeXHUYECKH yHUBepcuTeT. — Tam6oB : TamboBCcKuit
rocyaapctBeHHbIN TexHuueckuit yauBepcuteT (TT'TY), 2013. — 96 c. : nin. — Pexxum noctyma: mo moarnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=277709

5.3. llepuoauyveckue u3IaHus

®usuka B mikoie (apxus 2000-2021)
5.4 UnTepHeT-pecypchbl

5.4.1. CoBpemeHnHble npodecCHOHAIBbHBIC 0a3bl JAHHBIX M MH(OPMALMOHHbIC CIPABOYHbIE
CHCTEeMBI:

1. Hayuynas 6ubnuoteka - http://niv.ru/ Jloctyn cBoOO HBIN

2. eLIBRARY.RU - wwwe.elibrary.ru loctyn cBo6oansiii. HeoOxommma nHAUBUAYaIbHAS PETUCTPa-
LM B JJOKAJIBHOW CETH By3a.

3. Infolio - YuuBepcutetckas snektponnas 6ubmoreka — http://www.infoliolib.info/




5.4.2. Temaruueckue mnpodeccuoHaIbHbIe 0a3bl JAHHBIX U MH(OPMAIMOHHbIE CIPABOYHbIE
CHCTEMBI:

1. VYuurensMm HHPOPMATUKU U MAaTEMaTUKH - http://comp-science.narod.ru/

2. Exponenta.Ru. O6pa3oBarenbHpiii MaTeMaTuueckuii cailT. O0ydeHue paboTe B MareMaTnye-
ckux maketax MathLab, MathCad, Mathematica, Maple u np. - https://exponenta.ru/

3. OnektponHas oubnmoreka BI'TIY. Dnektponnas Oubianorexa /yisi CTyJICHTOB U MperogaBaTe-
neit maremMatudeckoro akynpreTa. - http://mif.vspu.ru/e-library

4. Maremarnueckoe obpazoBanue - http:// www.mathedu.ru/

5. MathTEST.ru. Matepuainsl 1o MaTeMaTHKE B IIOMOIIb IIKOJIBHUKY U CTYJCHTY (TECTHI 110 Ma-
temaruke online) - http://mathtest.ru/

6. Math.ru. Matemaruueckuii caltt — https://math.ru/lib/

7. Uztest.ru. BuptyanbsHbiii kaOuHeT yuutens — http://uztest.ru/

8. @denepanbHbIif HHCTUTYT NEIarornueckux u3Mepenuil - http://fipi.ru/

9. EqWorld. VYuebnas (hU3UKO-MaTeMaTHIECKas OoubmoTeka -

http://eqworld.ipmnet.ru/ru/library.htm
10.  Kypnanpnsiii nopran @THU um. Moddde - https://journals.ioffe.ru/
11. Cu3ud — http://www.kosmofizika.ru/

5.4.3. DaexkTpoHHbIe OUOJIMOTEYHbIE CHCTEMBI

OBC «YHuBepcureTckas 6ubInoTeka ommaiia» — http://www.biblioclub.ru/ Tlocne peructpamuu 1ocTy
BO3MOJKEH U3 JIF000H TOUKH ceTu MHTEepHeT.

5.4.4. lonosnuTtenbHble UHTEpHET-pecypcbl

www.ufn.ru — calfT )xypHana «¥Ycnexu GU3nIecKux HayK»
. http://www.scietific.ru/journal/news.html - amekTpoHHBIN HayuHBIH XypHaT «HOBOCTH HAyKN»
3. http://dic.academic.ru/misc/enc3p.nsf/ListW - 310 bonbiioit DHIMKIONEIMYECKUI CI0BaPh

N —

5.5 IlporpammHoe obecnedyeHHe, NMpo(ecCHOHAJNBbHBbIC 0a3bl JAHHBIX M HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI COBPeMEHHbIX HHGOPMALIMOHHBIX TEXHOJIOT Uil

Tun mporpaMmMHOT0 00eCTIeYeHHUSI Haunmenosauune Cxema JIMIIEH3UPOBAHMS, PEKUM JOCTYIIA
PEJ] OC «Cran- | O6pa3zoBatenbHas junen3us ot 11.07.2022 r.
Onepatmonnas crcTema JapTHas» IS Ha 3 roga s 240 pabodnx MECT B paMKax
Pabouux cran- cornamenus o corpyaauuectse ¢ OO0 «Pex
i Codr» Ne 305/06-22V ot 28.06.2022 1.
. . CsoOognoe I10,
Oduchpld naxer LibreOffice https://libreoffice.org/download/license/
. CsoOognoe 110,
Chromium

https://www.chromium.org/Home/
becnnaruoe 110,
https://yandex.ru/legal/browser agreement/

WNurepuer-6paysep

SAunexc.bpayzep

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIHILINHBI

HanmMeHoBaHME TOMENICHUS MarepuanpHOe-TeXHHUECKOe 00ecTedeHne
Y4eOHble ayIUTOPHH: VYuebHas mebenb, J0CKa, MyJIbTUMEIMHHOE 000pYyA0BaHUE
- JUISl TIPOBE/ICHUSI 3aHATHI (IpoexTop, 3KpaH, HOYTOYK ¢ BBIXOAOM B ceTh «HTEepHEeT»)
JICKIIMOHHOTO THIIA,




HauMeHoBaHne nmoMeleHus

MarepuanbHOe-TEeXHHUECKOe 00eCTIeYCHHE

ceMuHapckoro tumna (2-206, 2-
211, 2-307);

- 1715l TPYNIOBBIX U
WHIUBUIYTBHBIX
KOHcynbTauu (2-204, 2-207, 2-
208);

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

- IUIs1 TEKYIIEr0 KOHTPOJIS U
MMPOMEXKYTOUYHOMU aTTecTanuu (2-
219)

VYyeOHas mebeib

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

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

Crennpl Kk 1a60paTOPHBIM paboTaMm:

1) «M3yuenune 3akoHa majgeHWs Ha MalmIMHEe ATByAa» (UCIBITaHUE
AJIEKTPOMArHUTA U 3JIEKTPOHHOTO CEKYHIOMEpPA).

2) «Ompenenenue yCKOPEHHs CHIIbI TSKECTH C TOMOIIbIO (hu3nyde-
CKOTO MasiTHUKa» (MeXaHu4deckasi pabora).

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

4) «M3mepeHne CKOpOCTH ToJieTa MyJd C MOMOIIBI0 OaJTMCTHYe-
CKOT'0 MasTHUKa» (MeXaHW4eckas paboTa).

5) «OmnpeneneHre MOMEHTa HHEPIIMM MaxOBHUKa» (MEXaHHUYECKas pa-
oora).

6) «/3ydyeHue COOCTBEHHBIX KOJICOAHMI COCPEIOTOUYCHHON CH-
CTEMBD».

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

VYuebHas mebeInb, CTEH I K JTa0OpaTOPHBIM paboTaMm:
«OrmpeeneHue riaBHOro (POKyCHOTO PacCTOSHUS ONITUYECKUX
cucteMy, «OrpeeieHne YBeITnUeHNs MUKPOCKOTIay,
«OrmpeeneHue yriioBoro yBeJIndeHuUs TelecKoma pedpakropay,
«OmpeneneHne moKa3aTels MPeIoMICHUS TBEPIbIX U KUIKUX TEI,
«OHpGI[eJIGHI/IG JJINHBI CBGTOBOI\/'I BOJIHBI C IIOMOIIIBIO 6HHpI/I3MI>I
Openensy, «M3mMepeHue JIMHbI CBETOBOM BOJIHBI C IIOMOIIBIO
kozen HeroTonay, «KonndecTBeHHas mpoBepka 3akoHa Mairocay,
«M3ydeHne ecTeCTBEHHOTO BPAIICHHS TUIOCKOCTH TTOJISIPU3AIIAN
CBCTay.

- JUIsl IPOBEICHUS 3aHATHN B
nabopatopun «MoeKyIsIpHOI
buszukn» (2-313)

VYyebHas mebenb, MyTbTUMEAUIHHOE 000pYI0BaHHE (IPOEKTOD,
9KpaH, HOYTOYK, 3BYKOBBIE KOJIOHKH).

Crennpl Kk 1a60paTOPHBIM paboTam:

1) «Onpenenenue TepMrUUecKoro ko3 duimenta gapaeHns Bo3ayxa
IIPU [TOMOIIH Fa30BOI'0 TEPMOMETPAy.

2) «Ompenenenue kod3(pUIMEHTa JAUHAMUYECKOH BA3KOCTH BO3-
oyxay.

3) «M3y4yeHue pacrpeneneHus ClIy4aiHbIX BEJIMUMH HAa IPUMEPE OA-
HOMEPHOTO PacCesiHUs 3ePEeH.

4) «Onpenenenne ornomenus C,/Cy s BO3lyxa METOJIOM aanada-
TUYECKOTO PACHIUPEHUS.

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

6) «Onpenenenne y1eabHON TEIJIOTH UCTIAPEHUs IPU aTMOCPEpHOM
TaBICHUN.

7) «OnpeneneHne OTHOCUTEILHOM BIAXKHOCTH BO3AyXay.

8) «Onpenenenne BA3KOCTH KUIAKOCTU 110 MeToy CTOKCay.

9) «Onpeneneane kodhduirieHTa 00BEMHOTO PACIIUPEHUS JKHUIKO-

ctu merogoM [rononra u [1tuy.
10) «Onpe,ueneﬂne K03(1)(1)I/IIII/ICHT3 TOBCPXHOCTHU HATSXKCHUS JKUIKOCTHU»




HauMeHoBaHne nmoMeleHus

MarepuanbHOe-TEeXHHUECKOe 00eCTIeYCHHE

- JUI IPOBE/ICHUS 3aHATUH B
nmabopaTopun
«QnexkTpomarHeTuszMay (2-320)

VY4eOHast Mmebenb, MyIbTUMEIUHHOE 000pYyI0BaHHE (TIPOEKTOP,
9KpaH, HOYTOYK, 3BYKOBBIC KOJIOHKH).

Crennpl kK 1a00paTOPHBIM paboTaM:

1) «3neKTpoCcTaTHYECKOE TIOJIE.

2) «(3yuyenue 3akoHa OMa B LIENIU TIOCTOSIHHOT'O TOKa».

3) «OnbIT MuuMkeHa.

4) «OmnpenencHre eMKOCTH KOHACHCATOpA MPHU MOMOIIN OaIMCTH-
YEeCKOro raJibBAaHOMETPAy.

5) «OnpeneneHue 3IEKTPOABMKYILEH CHUJIbI FAJIbBAHUYECKOTO 3JIe-
MEHTa METOJIOM KOMITEHCAIM.

6) «OnpeneneHue 3apsiia MOHA BOJOPOAAN.

7) «OmnpeneneHne 3aBUCUMOCTU CONPOTUBIICHUS MPOBOJHUKOB OT
TEeMIIepaTypbI».

8) «3mepeHne OONBIIUX COMPOTHUBICHUN METOIOM pellaKCaIlMOH-
HBIX KOJICOaHUI».

9) «Onpenenenne OTHOIICHUS 3apsiia JJIEKTPOHA K €r0 Macce MarHe-
TPOHAY.

10) «IIpoBepka 3akona OMa ISl IETTH IEPEMEHHOTO TOKay.

11) «Onpenenenne Touku Kropm».

12) «OmpeneneHne 4YacTOThl TE€HEpaTopa YIbTPAKOPOTKUX BOJH
METOJIOM CTOSTYEN BOJIHBD.

- IUIS TIPOBE/ICHUS 3aHATHH B
nabopaTtopuu
«OIEKTPOPATNOTEXHUKU
¢bu3nvecKoil 31eKTPOHUKN» (2-
318)

VYyeOHnas mebenb

Crennpl kK 1a00paTOPHBIM paboTam:

1 «MccnenoBanus K0e0aTeILHOTO KOHTYPay.

2 «MccnenoBanre moMyMnpOBOJHUKOBEIX TPHOOPOBY.

3. «HccnenoBanue 3IEKTPOBAKYYMHOTO TPHUOIA».

4 «HccnenoBanue paboThl IBETOMY3bIKAIBHOM YCTaHOBKH.
5 «HMccnenoBanue 1aMIIOBOTO T€HEPATOpa ¢ CaMOBO30YXk Ie-

6. «[Ipubops! 1 U3MepeHus B 1a00OPaTOPHBIX paboTax Mo
AIEKTPOTEXHUKE.

7. «MccnenoBaHue JTMHEHHBIX 2JIEKTPUUYECKUX LIENEH OAHO-
(ha3HOTO IEPEMEHHOTO TOKay.

8. «BatT™meTp IEeKTPOIMHAMUYECKON cucTeMbl. MHIYKITMOH-
HBIN CUETUUK DJIEKTPUYECKON DHEPTUM.

0. «M3yuenue TpexdazHoO 1eNH MePEMEHHOT0 TOKa MPHU CO-
€MHEHUU HArPy3KHU B 3BE3Y».

10. «HccnenoBanue TpexazHoH 1Ienu IEPEeMEHHOTO TOKa TPH

COEJUHEHUHN CUMMETPUYHON U HECUMMETPUYHON HArpy3KHu Tpe-
YTOJIBHUKOM).

11. «MccnenoBanue OCHUILIOTPaMM BOJIbTaMIIEPHOM XapakKTe-
PHUCTHKH IOJYIPOBOJHUKOBOIO TUOJA U CXEM BBIIPIMUTEICH.
12.  «ba3oBbie aneMeHTH DBM).

13. «CrabunuzaTop HaNPSKEHUSY.

14.  «/3yueHue pabOThl HHTETPATBHBIX JOTHUYECKUX HIIEMEH-
TOBY.

15.  «/3yuyeHue TOrUYecKOr CTPYKTYpHI U (YHKIIMOHUPOBAHUE
KOMOWHAIIMOHHOTO TG pay.

16.  «/3yueHue paboThl KOMOMHAIIMOHHOTO ACHIHPPATOPAY.
17.  «M3yueHue JOTUYECKON CTPYKTYPHI U PYHKITMOHUPOBAHHUE
MYJIBTUILIEKCOPAY.

Kommbrorepnsrii kinace (2-207)

VYueOHas MmeOeIb, KOMIBIOTEPHI (8) ¢ BEIXOJIOM B JIOKATBHYIO CETh U
ceTh «HTEpHETY», IepeIBIKHAS JOCKA, JIMIIEH3HOHHOE
porpaMmMHOE o0ecriedeHne




HaunmenoBanue nomereHust MaTepI/IaJ'IBHOG-TeXHI/ILIeCKOG obecrnieucHUe

Kommnbrorepnsiit kinacc (2-208) Y4eOHast Mebenb, mepeBUKHAS I0CKA, KOMITBIOTEPHI (8) ¢
BBIXOJIOM B JIOKAJIbHYIO CETh U ceTh «HTepHeT», TUIIeH3NOHHOE
IporpaMMHOe o0ecrieueHue

Kommbrorepnsrii kinace (2-213) VYueOHas meOeInb, epeBKHAs TOCKa, KOMITbIOTEPHI (12) ¢ BBIXO-
JIOM B JIOKQJIHYIO CETh U ceTh «IHTEpHET», MPOESKTOP, IKPaH, JIn-
IICH3MOHHOE MPOrpaMMHOE 00ECTICYCHHE

ITomemenue nus VYuebHast Mebesb, KOMIBbIOTEPHI (3) ¢ BBIXOOM B ceThb «MHTEpHET»
CaMOCTOSATEIILHON PaboThI 1 00ecTieueHneM JIOCTYIIa B 3JIEKTPOHHYIO HH(OPMAITMOHHO-
o0yJaromuxcsi, A7l KypcoBOTO oOpa3oBaTenbHyto cpeay OpcKoro ryMaHUTapHO-
MIPOCKTUPOBAHUS (BBITIOTHEHUS TEXHOJIOTHYeCcKoro HHCTUTYTa (dunuana) OI'Y, nporpammHoe
KypcoBbIX pabor) (2-311) o0ecrieyeHue

I[J'ISI IMPOBCACHU A 3aHATHH JICKIIMOHHOI'O THUIIA HCITOJIB3YIOTCA

JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS M YI€OHO-HATJISTHBIE TTIOCOOHS:
- IPE3EHTAlUU K KypCy JIEKIUH.

CIIeAyIoNIe

HaOOPEI






