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PABOYAS TIPOTPAMMA YYEBHOM JIACIUAIIINHDI

Duzuka
Yponens ocHoBHOM 00pa30BaTE/IbHON MPOrPaMMbI bakanaBpuaT
Hanpasnenne nogrorokn 11.03.02 — MHGOKOMMYHUKAIIMOBHBIE TEXHOIOIMM U CUCTEMBI CBSI3U
Hpodunn CucTeMbl paZlOCBsI3H U PaIHOIOCTYIIA
®opma obyueHus oYyHasa
®akynbTeT Panuorexuuueckuii
" Kagenpa TOP
Kype(s1) 1 Cemectp(mr) 1,2
Vyebubiii mian nabopa 2016 roxa m HOCHENYIOIHKX JIET
Pacnpenenenne padouero BpeMenn:
e |g z
) 55 lel B
Ne Bunsl yue6Hoii paborni S-S 8 =
) (%) ==}
O[O o=
1 | Jlexnuu 54 | 34 | 88 | yacoB
2 | JiaGopaTtopHbie paGoTsl 36 | 26 | 62 | yacom
3 | HpakTuyecKue 3ausiTHs 54 | 34 | 88 | yacos
4 | Kypcopoii npoexT / paGora (KPC) (ayauropus) - - — | yacoB
5 | Beero ayIuTOpHBIX 3aHATHIA 144 | 94 | 238 | yacom
6 W3 Hux B nHTEpaKTHBHOM QopMme | — - — | yacoB
7 | CamocTosiTenbHast padota crygenros (CPC) 72 | 122 | 194 | yacos
8 | Beero (6e3 3x3amena) 216 | 216 | 432 | uacos
9 | CamocrosiTennHas paGoTa Ha HOATOTOBKY M ¢aavy 3Kk3amena | 36 | 36 | 72 | uacom
10 | O6mast TpyAOEMKOCTH 252 | 252 | 504 | gacos
(B 324€THBIX eIMHUNAX) 7 7 14 3ET
3auet ceMecTp
Ok3aMeH 1,2 ceMecTp
Tomek 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT« __ » 20 1

Pabodas nporpamma coctaBiieHa ¢ yuétoM Tpebosanuii ®enepanssoro Iocy-
JapCTBEHHOTO 00pa30BaTelIbHOrO CTaHAapTa BeIcuiero obpasosanus (OI'OC) mo
HanpaBieHuio moarorosku 11.03.02 — «HpOKOMMYHHUKAIIMOHHEBIE TEXHOJIOTHH U
CHCTEMBI CBA3U» (KBamuuKanus (CTeneHs) «OaKanaBpy), yTBEPKIEHHOTO IIPHKa-
30M Munucrepcta obpasopanns u Hayku Poccuiickoit @epepanun or 6 mapra
2015 r. Ne 174, paccMoTpeHa U yTBepXJeHa Ha 3acemanuu Kadenpsl dusuku 20

~anpens 2016 r., npotokos Ne 113,

Pazpaboruuk:

K.(.-M.H., TOLEHT Kaheapsl GpU3UKH A.B. JIssunn

3aB. kad. ¢pusuxu, npodeccop E.M. Oxc
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Pabovas mporpaMmMa coriacoBaHa ¢ (akyjsTeToM, NROQUINDPYIOMEH U BbI-

nycKkaromeit kagempamMu cCrenuaabHOCTH

Hexan PT®, nomenr I/ K.IO. IToroBa

/3aBez[yfomm71 npodunmupyromei 5
" xadenpoit TOP, x.¢.-M.H., TOLIEHT S, demunon
3aBeyIOUIHiA BBITYCKArOIe
xadenpoii TOP, k.¢.-M.H., KoLEeHT AL lemunoB
IKCIEePThI:
kad. buzuku JOLEHT A7 A.B. MenoBHUK
(MecTo paboThI) (3aHHMMaeMast TOJKHOCTE) (no;(rmcsz (MHUIHATEL, (haMUIIHS)
kad. TOP TIOTIEHT C.U. boromosios
(mecro paboThr) (3aHEMaeMast [OJDKHOCTE) (moanuce) (vHUIMANEL, hamMuIKs)
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1. HEJA W 3AJJAYA JUCTIATIIINHBI

Jucoummuna «@usnkay u3ydaeTcss B IEPBOM H BTOPOM CEMECTPE M NPEAyCMaTpUBAET
YTEHHE JIEKIHH, IPOBEJICHNE MPAKTUYCCKUX U TaO0paTOPHBIX 3aHATUH, IOIY4CHUE Pa3IMIHOrO
pazia KOHCYJIbTallUi.

Heanio qucmumianubl «Ou3nkay sBsercs co3panue 0as3wl i u3ydeHus obmenpodec-
CHOH&IBHBIX U CHEMHANBHBIX JAUCHMIUIAH (opmupoBanue y cryaeHToB TYCVYP nenoctHoro
HpeACTaBIeHHs 0 (U3MUIECKHX TpoIleccax W SBJICHMSIX, HPOTEKAMIUX B IPHPOJC, TOHUMAHUS
BO3MOXKHOCTEH COBPEMEHHBIX HAayYHBIX METOJIOB ITO3HAHMSI IIPUPOJIBI K BIIAJICHIS MIMH Ha YPOB-
He, HEOOXOUMOM JUIS PEUICHMs MPaKTUIEeCKUX 3a/1ad, BO3HUKAIOIUX IPH BBIIOIHEHUU IIPO-
¢eccronanbHEIX 00J3aHHOCTEH.

3agaveii m3yueHns Kypca QU3HKA ABISETCS OCBOCHHE CTYICHTaMA 1 YMEHUE HCIIONIB30BaTh:
® OCHOBHBIX IIOHSTHM, 3aKOHOB W MOJ[eJiei
MEXaHHKH,
MOJIEKYJIIPHOH (GU3MKY H TEPMOANHAMUKH,
9NEKTPHUYCCTBA ¥ MarHeTH3Ma,
Teopuu KonebaHuii ¥ BOJH,
BOJIHOBOH ¥ KBAaHTOBOM OITHKH,
KBaHTOBOW 1 aTOMHOM (hH3UKH,
» uzuxu TBEpIOTO TENA,
® METOJIOB TEOPETHIECKOTO 1 SKCIEPHMEHTAIFHOTO MCCIeZIoBaHMI B (pusmKe;
® METOJIOB OI[CHOK IOPSIAKOB (PM3UIECKHUX BEJIMYHH.

VVVVYVY

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

JucnummHa «Pu3nKa» OTHOCHTCS K YHCITY JAUCIHIUIMH MaTeMaTH4eCKOrO M €CTECTBEH-
HoHay4yHoro nukia (6asosas yacts b1.5.13). 3nanus u HaBBIKH, ITOJIyIEHHBIE TIPH €€ U3YUYCHHUH,
UCIIONB3YIOTCS. B TIOCHEAYIONIMX JUCIMIUIMHAX IpodeccuoHanbHoro nukia («Teopus siiekTpu-
qecKux Iemneiy, «QnekTporukay, «O0mas Teopus CBI3U», «DNEKTPOMarHUTHEIE IO U BOJI-
HBD, «CXEMOTEXHUKA TEIEKOMMYHHUKAIIMOHHEIX YCTPOUCTBY, «be30macHoCTh JKU3HEAES TeIbHO-
CTH»).

3. TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUSA JUCLUITIVIMHBI

Ipouecc m3ydenus mucuuiuinpel «Du3uKay HanpapiieH HA (OPMHPOBaHHE CJIEIYIOIIHX
KOMIIETCHIUH: ’

1) cmocoGHOCTRIO K caMOoOpraHu3anuy u camoobpaszosanuo (OK-7).

2) cOoCOOHOCTRIO BIIAAE€Th OCHOBHBIMHU METOJIAMH, CIIOCOO0aMH U CPEACTBAMH IOJIYUEHHS,
XpaHenus, nepepabotku nHpopmarmu (OIIK-3).

B pesyabTaTe H3ydeHUs Kypea PU3MKH CTYICHTHI JO/KHBI:

3HaTh OCHOBHBIE (pr3MUecKue SIBICHUS, (QyHIAMEHTAIbHBIE NOHATHS, 3aKOHBI H TEOPHH
KJIACCHYECKON ¥ COBPEMEHHOM (PUBHKH.

VMeTb BBIIENATH KOHKpETHOE (U3HUECKOe ColepiKaHue B IPUKIIAIHbIX 3afadax Oymymen
IesITeIIBHOCTH. ’

BiageTs HaBbIKAMU HCIIOJB30BAaHMS OCHOBHBIX IIPUEMOB 00pabOTKH 3KCIIEPHMEHTAIBHBIX
JIAHHBIX.
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4. OBbEM JUCHUATLIAHLI M BUABI YYEBHOI PABOTHI

Bunp! yuebHol paboTst Cemectpit | Beero
4acoB
1 2

-| AyauTopHble 3aHATHSA (BCEro) 144 | 94 | 238
B Tom uucne:
Jlexuun 54 | 34 88
JIaboparopusie padotsi (JIP) 36 | 26 62
ITpaxtrueckue 3anstus (I113) 54 | 34 88
Kypcosoii mpoexr / pabota (KPC) (ayuropHast Harpyska) | — — —
[pyaue sudvl ayoumopnoii pabomot
CamocTonTebHas pabora (Beero) 72 | 122 | 194
B tom uucie:
IIpopaboTKa JEKUHOHHOTO MaTepuaa 15 | 34 49
[oaroroBka K MpakTHIECKUM 3aHITUAM 17 | 26 43
BrinonHeHne TOMaIIHUX 3a0aHuil 15 | 18 33
IToaroToBKa K KOHTPOJIBHBIM paboTaM W KOJIOKBHYMaM 7 10 17
IloaroToBxa x 1a00PATOPHBIM 3aHATHAM 18 | 34 52
CamMOCTOSATENBHOE H3YHIECHHUE TEM TEOPETUYECKON YaCTH — — —

| IoarereBKa K 3K3aMeHy 36 | 36 72
BuJi mpoMesKyTOYHOH aTTecTaluy (3a4ET, SK3aMEH) Ox3 | O3
O6masi Tpy10éMKOCTEh Jac 252 | 252 | 504

3auéTHbie equnHMIBI TPYAOEMKOCTH | 7 7 14
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S. COAEPKAHUE TUCIUTITJIIMHBI

5.1. Pasmesinl JHCIIMILINHLI M BHALI 3AHATHH

Tabnuia 5.1.
No | HamveHoBarue paserna Tex, IIpakr. | JIa6. CPC Bcero tg&ﬁgg’:ﬁ’l’l’:
JUICTIATUTAHEI 3aHAT. | 3aH. qac. (OK, TIK)
IlepBeii cemecTp
1 | Mexanuka 8 8 8 16 40
’ Monexynspaas ¢usuka 6 8 g 16 38
¥ TEpMOJIUHAMUKA
3 DIEKTPUIECTBO M MarHe- 24 2 12 20 8 OK-7, OIIK-3
TH3M
4 | Kone6Ganus u BOJIHBI 8 10 8 10 36
5 | BomxoBas ontHka 8 6 — 10 24
Bropoii cemecTp
5 | BonnoBag ontuka 2 2 8 22 34
6 | KpanToBas orrruka 6 12 8 50 76
7 KganToBas usuxa u 26 20 10 | 50 106 OK-7, OIIK-3
(busuka atoma
8 | Beero: 88 88 62 | 194 | 432
| Mroro: 432 yaca
S.2. Comepixanue pa3fesiop JUCHHMILIHHEI (10 JEKIHIM)
Tabmuma 5.2.
Ne HaunmenoBanue Tpynoém | @opmupyemsie
- pazziena Conepxanne pasnena KOCTH | KoMmeTeHHHH
JUICIUILIMHEL (4ac.) (OK, IIK)
1 2 3 4 5
IlepBrlii cemecTp
1 | Mexanuka 1.1. ®u3uka Kak pyHIaMEHTAIBHAS HAyKA. 8
1.2. Kunematrika MaTepualbHON TOUKU M TBED-
JIOTO TeNa. OK-7,
1.3. JlumaMuKa IOCTYNATEBHOTO W BpallaTeb- OIIK-3
HOTO JIBMDKEHUS TBEPIOTO TeJIa.
1.4. 3akoHBI COXpaHEHN B MEXAHHKE.
2 | Monexyasp- | 2.1.'a30BbIe 3aKOHBL 6
Has (puzuka u | 2.2. 3aKOHBI TEPMOIUHAMHUKH. OK-7,
TepPMOIHHA- 2.3. Knaccudeckue CTaTHCTHKH. OIIK-3
MHKA
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JyekTpUUe-
CTBO M Marse-
TH3M

3.1. DnexrpocraTudeckoe 1nojie B BakyyMe.
3.2. DEeKTPOCTATUYECKOE 1OJIE B BEIIECTBE.
3.3.Tlone BHyTpm HpPOBOJHHMKA M Yy €ro IO-
BEPXHOCTH. \

3.4. [Torennuan u 3HEPrusl 3IEKTPOCTaTHYE-
CKOTO IIOJISI.

3.5. 3aKOHBI IIOCTOSIHHOT'O BJIEKTPHUIECKOTO
TOKa.

3.6. MarauTtHOe 10JIe B BaKyyMe.

3.7. Cuna Amnepa. Cuna Jlopenna.

3.8. MarauTHOE 0JIe B BELIECTRE.

3.9. SIznenue 3EKTPOMArHHTHOM WHIYKIIAH.
3.10. DHeprus MarHuTHOTO IOJIS.

3.11. VpaBuenuss MaxkcBenna B HMHTErpalib-
HOU 1 muddepeHnuancHoM hopmax.

24

OK-7,
OIIK-3

Konebanusa mu
BOJIHEI

4.1. ®usuka xonedbanuii ¥ BOJIH.

4.2, CobGopHbIe 3aTyXalomue Koaebanusl.
4.3. BeiHyXXJeHHbIE JJeKTpUdecKre Koeba-
HuSL.

4.4. DnexTpoMarHUTHBIE BOJIHBI U X Xapak-
TEPUCTUKH.

OK-7,
OIIK-3

Bonxmosas
ONITHKA

5.1. CpeToBas BonHa M €€ XapaKTEePUCTHKH.
5.2. Uurepdepennus cera.

5.3. Jludpaxmms cera.

5.4. Tlonapusamms cBera.

OK-7,
OIIK-3

Bropoii cemecTp

Bosnosan
OHITHKA

5.5. CpoiictBa B 0OCOOCHHOCTH pacmpocTpa-
HEHUs CBETOBBIX BOJIH B pPa3iIMYHBIX Cpeax.

OK-7,
OIIK-3

KBauroBas
ONTHKA

6.1. 3aKOHBI TEIJIOBOTO U3JIyUEHH.
6.2. KBanToBbie CBOMCTBA CBETA.
6.3. DOTOHBI M WX XaPAKTCPUCTUKH.

OK-7,
OIIK-3

Ksanrosas
¢pumzuxa 1 u-
3MKA ATOMAa

7.1. Mopens aroMa.

7.2. CoexTpbl H3Iy49eHus aToMa.

7.3. BonuoBrle ¢cBOMCTBA YacTHII.

7.4. CooTHOIICHHS HEOTIPEACIEHHOCTEH.,

7.5. YpaBrenue lpénunrepa.

7.6. ATOM B KBaHTOBOI MEXaHHUKeE.

7.7. KBaHTOBBIE CTATHUCTHKI.

7.9. CucteMsl 3apsDKEHHBIX YAaCTHI[ B KBaHTO-
BOIi MEXaHUKeE (NIEKTPOHHEIA ra3).

7.10. TennoBsie cBONCTBA TBEPABIX TEIL.

7.11. HepaBaoBecHbIe MakpocucTeMbl. IlpumH-
1 paboThI JIa3epoB.

26

OK-7,
OIIK-3
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5.3. Pazgennl OUCHMIUIMHBI W MEKIUCHHUILIHHAPHLIE CBA3HM ¢ 00ecHeYnBAIOMIHME
(npegpIgymuMH) B 06ecneUBACMBIMHE (IIOCJIEXY QMMM ) JUCITHITHHAMEI

it ocBoeHus pa3fenoB JUCHMIUIHHBL «Pu3uka» HeOOXOIMMBI 3HAHHUS, MOJYYCHHBIC B
IIKOJIE 1 [OJIyYaeMble NapallIeIbHO NIPH H3Y9EeHNH JUCIUIUINHE « MaTeMaTHUeCK i aHaH3).

Pasnener qucrumimasl «Pu3mkay CBS3aHBI ¢ paszenaMu nocaedyiouyux macuamme «[Ipo-
deccronanbroro mukia (6azoBoi (obmenpodeccHoHaNbHOM) YacTh)» paboyero y4eOHOro Iiana;

Pazgennl duzukn 112131415167
S cnunimabI
Teopus snexrpuyeckux nenei + |+ +
OJIEeKTpOHHUKA + + |+ + |+ ]+
O61mas Teopus CBA3U + 1+ + [+
DJIeKTpOMarHUTHHIE NIOJISI ¥ BOJIHBI + + |+ |+
CxeMOTeXHHKA TeJIeKOMMYHUKAITHOHHBIX YCTPOMCTB + |+ |+ + |+
be30nacHOCTh KU3HEAESSITEIPHOCTH A+ |+ F]|+]|+

S.4. CooTBeTcTBHE KOMIIETEHIHH, POPMHUPYEMBIX PH U3YUECHHUH TACIHHIUIMHBI, H BH-
OB 3aHATHH

ITepeuenn Bunpt 3ansuit
Komnerenuui | JI | [Ip | JIa6 | CPC

®opMbI KOHTPOJIS

Tect. KontpompHas paborta (KOJTOKBH-
OK-7 + |+ + | ym). YcTHBIH oTBeT Ha J1abopaTopHOi pa-
6ote. Onpoc. JloManiaue 3a/1aHus
Koncnexrs! nexnuu. Odopmienne otaéra
U YCTHBIM OTBeT Ha nabopaTopHOH pabdo-
OIIK-3 + + | + + | Te. Boimonnenne WHAMBHAYANBHBIX (J10-
MaIllHUX) 3aJilaHuif. Y CTHBIM oIpoc Ha 3a-
4€Te U IK3aMeHe.

JI — nexmus; Ilp —npaxkruueckume u cemuHapckume 3amsaTws; Jlab — mabGopaTopHble pabGOTHI;
CPC - camocrositenbaas paboTa CTyIeHTa

6. METO/ZbI I ®OPMbI OPTAHUZAIIMU OB YYEHMSA

JIns ycrenmHoro OCBOSHHS JUCIMIUIMHBI IPUMEHSIOTCS pa3iMdHble 00pa3oBaTElbHBIE
TCXHOJIOTHH, KOTOPLIC obecreunBaoT JOCTHIKCHHEC INIAHUPYEMBIX PC3YJIbTAaTOB 06y‘leHI/I}I CO-
IJIaCHO OCHOBHOU 00pa30BaTensHON mporpaMMe, ¢ y4éroM TpeboBaHUM K 00bEMY 3HAHMHA B MH-
TEPaKTHBHOH Qopme.

TexHoJOTHN HHTEPAKTUBHOr0 00yJeHus yueOHBIM MJIAHOM He NPEXYCMOTPEHbI
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7. JABOPATOPHBIN IIPAKTUKYM

Ne Ne paznena \ Tpyzo- OK,
Y [ — HaumMenopanue nadopaTopHbIx paboT €MKOCTb K
(uac.)
HepBbli‘l CEMECTP
1 1 JIaGopaTopHbIil MPaKTHKYM 110 MEXAHUKE 8
e KuHemaruka paBHOYCKOPEHHOTO Bpa- }
menus (Mastaux O6epGexa).
e Il3ydyeHVe NMHAMUKU JBMIKECHHS TBEp-
noro tena (Mastauk O6epbeka).
2 2 JIabopaTopHBIl MPaKTHKYM 110 MOJIEKYJISPHOMN 8
busuKe U TEpMOMHAMUKE
e M3syuenue pacupenenenus bonpnmMasna.
e l3yueHue TepMOJMHAMHUYCCKUX MPO-
IIECCOB.
3 3 JlabopaTOpHBI HPaKTHKYM IO 3JIEKTPUYECTBY 12 OK-7,
¥ MarHeTU3MY OIK-3
e 3ydeHue CBOHCTB AUDIECKTPHKOB B II0-
JIe IUIOCKOTO KOHAEHCATOpA.
e Ji3yueHne MarHUTHOIO IOJISL KPYrOBOIO
TOKA.
e OmnpeneneHue ynensHOrO 3apsjaa dJeK-
TPOHA METOZIOM MarHeTpoHa
4 4 JlaGopaTopHBIit IPAKTHKYM IO KoJeGaHusIM 8
e 3aTyxarolue JeKTPOMArHUTHBIE KOJIe-
Oanusl.
e H3zyueHue BBIHYXICHHBIX KOJIcOaHHii B
K0JIeOaTeTbHOM KOHTYPE.
Bropoii cemectp
5 5 JIaGopaTOpHEI IPAKTUKYM IO BOJIHOBOM OITHKE 8
e M3yueHue unTEpdHEpPEHIHH IA3EPHOTO
m3nydenus. Onert FOHTrA.
e H3syuenwue siBiieHus qudpakium ¢ mo-
MOIIBIO JU(DPAKIHOHHON PEIIETKH.
6 6 JlabopaTopHbIii IPaKTAKYM [10 KBAHTOBOM OIITHKE 8
e Hccnenosanue BHemHero gotorddexra.
e H3ydueHne 3aKOHOB TEIIOBOTO M3JIyde-
HUSL.
7 7 JIaGopaTopHbIil IPaKTHKYM 10 KBAHTOBOU M 10
aTOMHOM (u3uKe
e IIpoBepka COOTHOIICHUS HEOTIPEIEIICH-
Hocreit ['eitzenbepra it GOTOHOB.
e li3ydeHne cekTpa aToMOB BOJIOpO/ia
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8. IPAKTUKTHYECKHUE 3AHATHUSI (CEMUHAPBI)

Ne | Nepasgena - Tpyno- OK,
YU (R HavmenoBaHue IpakTHYECKUX 3aHIATAR eMKOCTb K
(gac.)
IlepBbIii cemecTp
1 Kunemaruka 2
2 3aKOHBI IMHAMUKH [IOCTYIATEIBHOTO M Bpaila- 2
1 TEJIGHOTO JIBHXKCHHUS
3 3aKOHBI COXpaHEHMs HMITYJIECa, MOMEHTa HM- 4
IIyJ1bCa U DHEPIHUA OK-7,
4 YpaBHEHUE COCTOSIHUS HICAJILHBIX I'a30B 2 OI1K-3
5 H3orponieccrl, TeII0EMKOCTS MHOIOATOMHBIX 2
2 ra3zon
6 Pacnpenenenus Maxkcseyuia u bosisimana 2
7 Bropoe Hauasio TepMOIMHAMHAKH. DHTPOITHS 2
8 3axor Kynona 2
9 Hanpspk&€aHocTs anexTpryueckoro momns. Teo- 2
pema ["aycca
10 Ilorenmman. PaboTa cuit 31eKTpOCTaTHYECKOTO 2
TIOJISt
11 BemecTBo B 351€KTPOCTATUIECKOM TOJIE. DIeK- 2
tpoeMKocTh. Konencaropsl
- OK-7,
12 3 3axons! Kupxroda s neneit mocTossHHOTO TO- 2 OIK-3
ka. [ImotHOCTH TOKa. K.1.2I. MCTOYHMKA TOKA
13 MarnutHoe mone. 3akon bro-Caapa-Jlannaca 2
14 Cuna Ammepa. Cuna Jloperna 4
15 ITpumenenre TeopeMbl O MUPKYISIINHA BEKTOpA 2
MAarHUTHOM MHAYKIMHM IS pacyéTa mosei
16 MarauTHoOe OJIE B BEIIECTBE 2
17 ONeKTpoMarauTHas HHIYKIHs 2
18 I"apMmonnueckue konebanus. CnoxeHne rapMo- 4
HAYECKHUX KONCOaHuid.
19 4 3aTyxarolue ¥ BEIHYKICHHBIC 3JIEKTPOMAar- 4
HUTHBIE KOJIcOa M OK-7,
20 OnexTpoMarHuTHbIE BOIHBL OnTuyeckuii 2¢- 2 OIIK-3
¢ext Jlomiepa
21 Hurepdepennus ceera 4
5
22 Judpaknus ceeta 2
Bropoii cemecTp
23 5 Ilongpuzanus ceera 2
24 Tennosoe uznydenue 4
25 Bremmnuit potorddext 2 OK-7,
26 6 S dext Komnrona 2 OIIK-3
27 Dotonsl. iMiynse potona. JlaBrnenue caera 2
28 TopMO3HOE PEHTTeHOBCKOE U3TyUCHHE 2
29 7 Teopus atoma Pezepdopra-bopa 2 OK-7,
30 ATOMHBIE CIIEKTPBI 2 OIIK-3
31 XapaKkTepUCTHIECKOe PEHTTEHOBCKOE M3Tyde- 2
HUE
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31 Bomnnsl ge-bpoitns. CooTHolIeHRE Heonpee- 4
JIEHHOCTEH

32 VYpaBuenue llpemuurepa. YacTuIrs B moTeH- 4
nnansHOl sive. TyHnenpHBI 3bdekT.

33 KBanToBbie yncia. MexaHu4ecKuii ¥ MaruT- 2
HbIIA MOMEHTEHI 3J1eKTpoHa. CITHH 2JIeKTpoHAa

34 KBaHTOBEIE CTATUCTHKH 2

35 TentoBbie CBOMCTBA TBEPIBIX TEI 2 >

9. CAMOCTOSTEJBHAS PABOTA

Ne Ne paszena Temaruxa caMOCTOSTENBEHOM pabOTHI Tpyno- OK, Konrpom,
JUACTIATLITH - €MKOCTh BBIIOJTHEHHUS
n/n (Oemanuzayus) IK
HBI (gac.) paboTel
1 Omnpoc. Tec-
OK—7 TBI. KOH"
1-7 IIpopaboTka NeKIMOHHOrO MaTepuasa 49 OHK-E’, TPOJIbHBIE pa-
60THI (KOJUTO-
KBHYMBI)
2 -
17 IoxaroroBka Kk IpakTHYECKUM 3aHs~ 43 OK-7, Tecrsr, o
TR OIK.3 | MAIIHHE 3a-
JIaHusA
3 . OK-7, | IIpomepka
1-7 Brinonnenne 1oMamnyux 3aqaHui 33 OIIK-3 | 13
4 ITpoBepxa
1.7 Iloxaroroska Kk KOHTPONIBHBEIM paboTaM 17 OK-7, KP, onerria
¥ KOJUIOKBHYMam OIK-3 | Xaucecrsa
BBIITIOJIHEH-
HBIX paboT
> 17 Ioxroroska oTu€TOB 1O TaGopaTop- 59 OK-7, gnp oc. Tem:.
HEIM paboTam OIK-3 | JAuwra oTac-
TOB
6 OK.7 Ompoc.
1-7 INoxroroBka u ciava sK3aMeHa 72 OITK-3 Onenka 3a
9K3aMEH
Hroro: 266 gacoB
IIEPBBIY CEMECTP

Tembl momamuux 3aganuii: 1. KunemaTtuka MatepuaisHoi Touku; JuHamMuka abCcomIOT-
HO TBEpIOro Telna; 2. 3aK0HBI coXpaHeHHs B Mexanuke; 3. Tepmoaunamuka; SHTponus. Bropoe
Hayalo TepMmoauHaMmuku; 4.3akoH Kymona; 5. Hampsx€HHOCTH DIEKTPHYECKOIO  IOJIS;
6. [lorearmman m pabGora snexkTpuueckoro moist; 7. [IOCTOSHHBIA DIEKTPUYECKHH TOK;
8. Maraurocraruka; 9. JIBrkeHne 3apsioB U TOKOB B MarHutHoM nosie; 10. DnekrpoMarHuTHasI
uaayknus; 11. Konebarnus u Bonmsr 12. Matepdepennus ceera; 13. JIudpakius cBera.

Temnbi 1 m 2 kouTpoabHbIX padoT: 1. «Mexannkay, «MonekyisipHas Qpu3nKa 1 TSPMOIU-
HaMHKay, «DIEKTpocTaTHKay. 2. « DIEKTpUYecKuil TOK», «DneKkTpoMaraeTu3my, «Konebanus u
BOJHBD», «OnTHKAY.

Temnr 1-ro u 2-ro kostokBHyMoB: 1. «Mexanukay, «MonekyispHas (H3UKa B TEPMO-
JUHAMUKAY, «IEKTPOCTaTHKAY, «DIEKTpUUECKUl TOK; 2. «yeKTpoMaraetuzmy, «Konebanus
Y BOJIHBI».
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BTOPOI CEMECTP

Tembr pomamumx 3agammii: 1. IMonspuzamust csera; 2. TeruioBoe W3NydYeHHE;
3. Bremnu#t  goroapdext. Dpdexr Komnrona, 4. ATOMHBIE U PEHTITEHOBCKHE CICKTPHI,
5. KopniyckynsipHble M BOJHOBBIE CBOMCTBA MHUKpOYacTHIl, 6. COOTHOIIEHHE HEONpeaeIEHHO-
creit; 7. YpasHenue Hlpénunrepa; 8. KsautoBbie uncna; 9. KBaHTOBBIE CTATUCTHKM JUIS DJICK-
TPOHOB B METaJlIax.

Temsbl 1 u 2 koHTpOIBLHBIX padoT: 1. «TemnoBoe m3nydyenuey, «KopnyckyaspHbie B BOJI-
HOBBIC CBOMCTBa MHKpOYacTHIy, «®Dusuka atomar; 2. «KsaHroBas mexaHuKay», «KBaHTOBbIE
CTaTHCTHKAY. '

Tempr 1-ro m 2-ro xeqnoxBuymoB: 1. «TemroBoe usnyuenuey, «KopmyckyaspHbie u
BOJIHOBBIE CBOICTBAa MHKpo4acTHI»; 2. «Du3uka aromay, «KBaHTOBass MexaHHKay, «KBaHTOBbIE
CTATUCTHKH ).

10. IIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

He npenycMoTpeHO yIeOHBIM ILIAHOM

11. BAJUIbHO-PEMTAHI OBASI CUCTEMA

OcymectBisiercs B coorBercTBuH ¢ IlosoxkenneM o mops/iKe HCMOIb30BAHNMS PedTHH-
roBOii CHCTeMBI /IVIfi OLEHKH YCIEeBAEMOCTH CTYeHTOB (Tpuka3 pexropa 25.02.2010 Ne 1902)
¥ OCHOBaHa Ha OalIpHO-PEHTHHIOBOM CHCTEME OLIEHKH YCIEeBAeMOCTH, AeiicTByromeit ¢ 2009 r.,
KOTOpasl BKJIIOYAET TEKYINUH KOHTPOJb BBIIOTHEHHUS BIIEMEHTOB 00BEMA MUCIHILUTAHEL 110 dJie-
MEHTaM KOHTPOJIS ¢ HOJBENCHIEM TeKYIIero peiTHHra.

o mucnumune «®Pu3uKa» IPOBEACHUE SK3aMEHA B IEPBOM M BTOPOM CEMECTPE SIBIISIETCS
obs3arensHbIM. [Ipu 3TOM OannpHas onenka B cootHomenun 70/30 pacupenensercs Ha ABE CO-
CTaBJISIONINE: CEMECTPOBYIO M 3K3aMmeHauoHHyio. T.e. 70 6ayioB MOXHO HOJIYYHUTH 3a TEKY-
myro paboty B cemectpe, a 30 6anyoB — 3a OTBETHI Ha 3K3aMEHE.

Jns cTEMYyIMpPOBaHKS IIIAHOMEPHOCTH PabOTHI CTYAEHTA B CEMECTPE BBEIEH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPBIH IPUMEHSACTCS. (CYMMHPYETCS) TOJBKO JUIS CTYAEHTOB, O6€3 oro3za-
HHM OTYHATHIBAIOIIMXCS 110 IPOMEXKYTOYHBIM 3JIEMEHTaM KOHTPOJs (TECTHI, MpakTudeckue pabo-
Thl, KOJUIOKBUYMBI).

Ha npoTsbkeHHH BCcero cemectpa TeKyImas yCIIEBAEMOCTh OLECHMBAETCS TONBKO B Gajiax
HapacTaronIMM MTOrOM, B TOM YHUCJIE U Pe3YNbTaThl KOHTPOJBHBIX TOYEK.

Texymuit KOHTPOIL M3YUCHHUS NUCHUILIAHBI B KAKIOM CEMECTPE COCTOMT U3 CJIEIYIONMX
BHUJIOB:

— KOHTpOIIb 3@ YCBOEHHEM TEOPETHYECKOTO MaTepHasa — IPOBeAeHUE 4 MUCHMEHHBIX KOH-
TPOJIBHBIX PaboOT U KOJUIOKBHYMOB;

— KOHTPOJIb 32 IPaBHJILHBIM BBIIOJIHEHHEM HPaKTHUYECKHX PaboT — MpOBEACHHE Ha IpakK-
THYECKUX 3aHATUIX 7 — 14 TeCTOB;

— KOHTPOJIb 32 BBIIIOJIHEHUEM J1ab0paTOpHBIX paborT.

[Io pesymbraTtaMm TeKkyuero KOHTPOJ GOPMUPYETCS JOMYCK CTYAEHTa K HTOrOBOMY KOH-
TPOJIIO — 9K3aMeHY IO NUCHUILIHHE, JK3aMEH OCYIIECTBILIETCS B BUJIC OMpOca MO TEOpeTHYe-
CKOM YacTH NUCIUIUINHEIL

B coctaBe cymMMBI 6alioB, MONYYEHHON CTYAEHTOM IO AUCLHILIMHE, 3aKAHUMBAIOMIEHCS
9K3aMCHOM, 9K3aMECHAIMOHHAS COCTABIIAIONIAs JOJDKHA OBITh He MeHee 10 6awioB. B rpoTuBHOM
ClIyJae 5K3aMEH CUMTACTCS HE CHAaHHBIM, CTYAEHT B ycranoBieHHoM B TYCVYP nopske o0s3an
ero nepecnare. [Ipu HeymoBneTBOPHTENBHOM caue dKk3amena (Menbiie 10 6amioB) win HesBKe
CTY[ICHTa Ha 3K3aMeH 9K3aMEHAIlMOHHAs COCTABIISIONAs IpAUpaBHUBaeTcs K HyImio (0).

o muctummmne «PusuKa» mpoBe/ieHue 9K3aMena B 1 B 2 ceMecTpax sSBISIETCS 00s3aTeNb-
HBIM. OK3aMEHALVOHHBIM GUIIET COEPIKUT TpH Bompoca. MaKkcuMalIbHas OLEHKA 3 KaXKIBIH BO-
1poc cocrapiser 10 6amios. MakcumanbHas 3K3aMeHAIMOHHAS OIIEHKA cocTaBigeT 30 6aLIoB.
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B ta6mune 11.1. comepxurcs mpuMep pacrpeaeneHus OamioB Il JUCHHILAHEL «Du3u-

Ka» B TCUCHUH IICPBOT0 CCMECTPa M BTOPOro CCMCCTPOB, 3aBCpIIAIONIUXCs IK3aMECHOM.

Ta6muua 11.1. Pacupeziencuue 6aIoB B IEPBOM U BTOPOM CEMECTpax M3ydeHus QpU3uKu

. . | MaxcuManbHbIA
MaxkcumanbHblil | MakcumManbHbINA
. OaJu 3a 1epuoz
DneMeHTH yueOHOH Aes- Oamn ¢ Havaa | Oasut 3a nepuon ey 2 KT i Bcero 3a
TETBHOCTH cemecTpa Jio Mexay 1 KT u 2 Y CeMecTp
KOHI[OM CEMECT-
marel 1 KT KT
pa
ITocemenne 3aHATHIA 1 1 1 3
JlomammHue 3ajanus 5 5 15
Kontponbubie paboTHI Ha 6 6 12
OPaKTHYSCKUX 3aHATHAX
Brinonnenue mabopaTtop-
HBEIX paboT U 3aIuTa OT4e- 9 9 7 25
TOB
KomnoxsuyMsl 6 6 12
KommonenT cBoeB H-
HT CBOEBPEME 1 1 1 3
HOCTH
TOT® MAKCHM a me-
Hrroro makcumym 3 22 22 26 70
PHOJ:
Crava 3x3aMeHa 30
HapacTaomuM HTOroM 22 44 70 100
Tabmuma 11.2. Ilepecuer 6ajI0B B OLIEHKH 32 KOHTPOJIBHBIC TOUKH
Baiel Ha 1aTy KOHTPOJIBHON TOYKH Onenka
He menee 90% ot MakcuMabHoi cymmbl Ha gaty KT 5
Ot 70% 1o 89% ot MakcuManbHOH cyMmMbl Ha jaty KT 4
Ot 60% 1o 69% ot MakcuMmansHO#M cymmbl Ha naty KT 3
Meree 60% ot MakcuMabpHOM cymmel Ha gaty KT 2

[Ipeo6pasopanue CyMMBI GAUIOB B TPaJUINOHHYIO OLEHKY M B MEXIyHApOIHYIo OyKBeH-
HYyIO OLeHKY (Tabnuma 11.3) IpOMCXOAUT OAMH pa3 B KOHIE CEMECTPa TOJBKO HOCIE IOABE/C-

HUS UTOTOB U3YUCHUA JUCITUIIINHBI (((DI/I3I/IK3.», T.C. IOCJC YCHGIHHOﬁ Coady DK3aMCEHa:

Ta6muna 11.3. Tlepecuetr UTOroBO# CyMMBI OalIoB B TPAJUIMOHHYIO U MEXAYHAPOIHYIO

OLICHKY
Ouenka (I'OC) Hrorosas cymma Oaiios,
YYUTHIBAET yCIHEIIHO Ouenxa (ECTS)
CIAHHBIA 5K3aMEH

5 (oTyIM4HO) 90-100 A (oTm4HO)
85-89 B (oueHs X0pomIo)

4 (xoporio) 75-84 C (xopommo)
70-74
6560 D (YZOBJIETBOPUTEIHHO)

3 (yRoBIICTROpHTEIILHO) 60-64 E (mocpencTBEHHO)

2 (HEYIOBJIETBOPHTEIIHHO) Hmxe 60 6ajuioB F (seyqoBIETBOPHTEIILHO)
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12. YYEBHO-METOJUYECKOE 1 MHO®OPMAIIMOHHOE OBEC-
NEYEHHWE JUCHUITIIMHBI

12.1. OcHoBHas JuTeEpaTypa:
1. CagemseB U.B. Kypc obmeii ¢pusuku: yueGuoe nocoGHe s BTy30B: B 3 1. — 7-e m3n.,
crepeotut. — CII6.: Jlans, 2007.
T. 1: Mexanvka. MonexyssipHas gusuxa. — 432 c. (B 6ubmioreke — 155 3K3.).
T. 2: Onexrpuyectso 1 MaraeTH3M. Bonuel. Ontuxa. — 496 ¢. (B 6ubnrorexe — 148 2k3.).
T. 3: KsanToBas ontuka. AtoMHas ¢pusuka. @usuka TBEpHOTO Tesa. Ou3nKa aTOMHOrO
AJ1pa ¥ dJIeMeHTapHBIX yactull. — 317 ¢. (B 6ubnuoreke — 151 ax3.).

2. ®pum C.D., Tumopesa A.B. Kypc obmeit ¢pusuxu. B 3-x TT. [DnexTporHBIH pecypc] —
CII6.: Jlann, 2009.

T. 1: ®uzngeckue OCHOBH MeXaHUKH. Monekyispuas ¢pusuka. KoneOanus ¥ BOJHEL —
13-e m3n., crepeorut. — CI16.: Jlanb, 2009. — 480 c. Pexxum nocrymna on-line ¢ KoMIb-
torepoB TYCVYP: http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=416.

T. 2: DnexTpuueckue U 3NIEKTPOMATHETHICCKUE SBIICHHUA. — 12-€ M3J., CTEPEOTHII. —
CII6.: Jlawp, 2009. —528 c. Pexmm pmoctyma on-line ¢ xommsiorepos TYCVYP:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=418.

T. 3: Ontuxa. Aromuas ¢uzuka. — 10-e w3n., crepeorun. — CII6.: Jlaus, 2009. — 656 c.
Pexum JocTyna on-line c KOMIIBIOTEPOB TYCYP:

http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=419.

3. 3ucman I'.A., Togec O.M. Kypc obmeit ¢msuxu. B 3-x T1. [DnexTpounsii pecypc] —
CII6.: Jlans, 2007.

T. 1: Mexanuka. MonexynsapHas ¢usuxa. KoneGanus u BoiHEL — 7-¢ w3, — 352 ¢, Pe-
WM JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=505.
T. 2: DnexkTpryecTBO ¥ MarHeTH3M. — 7-¢ u3A. — 352 c. Pexum mocryma on-line ¢ KoM-
neiotepos TYCVP: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151.
T. 3: Onruxa. ®usnka aToMoB B MOJeKyNl. PU3KMKa ATOMHOTO SAPA U MUKPOYACTHII, —
6-em3n. —512c. Pexum pmocryma on-line ¢ xommeiorepor  TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=508.
12.2. JonosHuTeNHHAS JTATEPATYPA:

1. Casennen M.B. C6opHEK BOIIPOCOB M 3a/a4 o obmieit ¢pusuke. [DIeKTpoHHEIH pecypc] —
5-¢ wu3p., crepeorun. -—CII6.: Jlamp, 2016. - 292c¢. Pexum pgocryma on-line:
http://e.]Janbook.com/books/element.php?pll_cid=25&pll_id=71766 ¢ xommsrotepos TYCVP.

2. Mponos WL.E. Mexanuxa. OcHOBHBIE 3aKOHBIL. — 8-¢ u3[., crepeotun. — M.: BUHOM. Jla-
6oparopus 3uanuit, 2006. ~ 309 c. (B 6ubnuorexe — 99 3K3.).

3. Uponos NL.E. ®usnka maxkpocucreM. OCHOBHBIC 3aKOHBL — 3-€ H3J., cTepeorur. — M.: BU-
HOM. Jla6oparopus 3nanuii, 2006. — 207 c. (B 6ubimmoreke — 50 2k3.).

4. Nponos U.E. OnexrpomaraetusM. OCHOBHBIE 3aKOHBL: Y4eOHOE Tocobue s BY30B. — 5-€
31 — M.: BMHOM. JlaGoparopus 3nanuit, 2006. — 319 c. (B 6ubnuoreke — 101 3x3.).

5. Mponos M.E. Bonxossie nporiecchl. OCHOBHBIE 3aKOHBL: yUeOHOE MOcoOne. — 3-¢ U3, — M.:
BUHOM. JIaboparopus 3nanmii, 2006. — 263 c. (B 6ubinuotexe — 100 3K3.).

6. Viponos W.E. KBanToBas dusuka. OcHoBHBIE 3aK0HbBL: Y4eOHOE MOCOOHE Is BY30B. — 2-€
u3 ., gom. — M.: BUHOM. JlaGopartopus 3nanwmii, 2004, — 256 c. (B 6ubnuorexe — 100 2k3.).

7. Uponos M.E. 3agaun nmo obmel dusuke: YueGHoe mocobue uis By30B. — 7-€ H3., CTe-
peotuil. — M.: BUHOM. JIabopatopus 3nanwuit, 2007. — 431 c. (B 6ubmorexe — 496 5k3.).

8. Uepros A.L',, Bopo6eéB A.A. 3amaunuk 1o dusuke: VdaeGHOe mocobue s BTy30B. — 8-¢
u3l., nepepad. u gon.— M.: @usmariut, 2007. — 640 c. (B 6ubimotexe —~ 99 5K3.).

9. Bonmskenmrelin B.C. CoopHuK 3anau o obmemy Kypey ¢pusuku: YuebHoe nmocobue mis
BTY30B. — 12-¢ u3/1., ucnp. — M.: Hayxka, 1990. — 396 c. (B 6ubmuoreke — 148 sk3.).
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10. Kossipes A. B. Kype nexumit o dusuxe: VueGuuk. — Tomek: TYCYP, 2007. — 421 ¢. (B
O6ubnuorexe — 697 9K3.).

11. Kanammmkos H.IT, Koxesrukos HM. ®usuxa. Unreprer-TecTupoBanue GaoBbIX 3HAHMIA.
[Omexrponnsii pecype] —1-e m3n. —CII6.: Jlams, 2009. —160c. Pexum gocryma on-line:
http:/e.lanbook.com/books/element.php?pl]_cid=25&pl1_id=172 ¢ xommbiotepos TYCVP.

12. Jlozosckuti B.H. Kypc ¢usuxu. B 2-x T1. [Dnexrpormsii pecype] — 6-¢ u3n., UCHp. U
qon. — CII6.: JIans, 2009.

T. 1: ®usuyeckue OCHOBBI MEXaHHMKH. DIIEKTPUYECTBO U MarHeTHsm. ®usuka koneba-
HUM # BomH. —576c¢. Pexmm gocryma on-line ¢ xommerorepoB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=236.
T.2: Kpaurosas ¢usnxa. Crarucrudeckas dusuka u TepmouHamuka. CoBpeMeHHAs
(usmyeckas xaprua Mupa. — 608 c. Pexxum gocryma on-line ¢ KoMIeroTepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=239.
13. Casenpes U.B. Kypc o6meit ¢usuxu. B 3-x TT. [Dnextponnsiit pecype] — CII16.: Jlaus, 2011,
T. 1: Mexanuka. Monexymsprass ¢usmka. — 1l-e m3x., crepeornn. — CII6.:
Jlanp, 2011.~432¢c. Pexwm gnocryna on-line ¢  xommsiorepos TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2038.
T. 2: OnextpuuecTBo U MarHeTm3M. Bomusl. Onuka. — 11-e 3., crepeorun. — CII6.:
Jlans, 2011. -496¢. Pexum jgocryma on-line c¢ xommsiotepoe TYCYP:
hitp://e.lanbook.com/books/element.php?pl1_cid=25&pll id=2039.
T. 3: Ksanroas onruka. Atomuast ¢pusnka. ®usuxa TBEpAOro Tena. GU3INKA ATOMHOTO
Apa B 3IEMEHTapHBIX yacTul. — 10-e m3x., crepeorun. — CII6.: Jlans, 2011. — 320 c.
Pexcum IOCTyTIa on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2040.
12.3. Vuebno-meroamueckne mocodus u IpOrpaMMHOe 00ecreueH e

1. Yueono-memoduueckue nocobus ona npaKmuyeckux 3aHAMUIL U CAMOCHIOAMENbHOI
pabomu [InexTporHsIi pecype]:

2.1. Yyxxos IO.I1. PaGora u sHeprus. 3aKOHBI COXPAHEHHS B MEXAHHKE: cOopHUK
3aia4 JUId MpakTHyeckux saHstui. — Tomck: TYCVYP, 2010. - 24 ¢. Pexum mocryma cBo-
Gonmblit Ui ckauuBanust: http://edu.tusur.ru/training/publications/1100.

2.2. Jlsramn A.B., Marasunnukos A.JL, Tposu JLA. Monexynspuas dusuxa: Coop-
HHK TECTOBBIX BOIIPOCOB JUIS CAMOCTOATENLHON paboOThI M JIsl IPAKTHYECKHX 3aHATHH. —
2009, 30c. Pexum JOCTyIa CBOOOIHBIH JUISL CKAYMBAHUSL;
http://edu.tusur.ru/training/publications/1234.

2.3. JIaynn A.B., Marasuunuxos A.JI., Opnosckas JI.B. Tepmomunamnka. Yacts 1:
COOpHHK TeCTOBBIX BOIPOCOB ISl CAMOCTOSTENBHOM PaGOTHI M IS PAKTHUECKHX 3aHs-
™, — 2009. 43c. Pexum  poctyma  cBoGomusii I CKAYMBAHMSL:
http://edu.tusur.ru/training/publications/1235.

2.4.Taneesa AWM., Jisuun A.B., Marasunuukos A.JI. Tepmonunamuxa. Yacte 2:
COOpHUK TeCTOBBIX BOIPOCOB IS CAMOCTOSTENBHOR PaGOTHI M JUIs MPAKTHYECKHX 3aHs-
. -~ 2010. 22c¢. Pexum  goctyma  cBOGONHBI  IUII  CKAYMBAHMS:
http://edu.tusur.ru/training/publications/1236.

2.5. bypauescknii [O.A. BonroBas onrtuka: Meromuaeckoe nocobue. CEOPHUK Tec-
TOBBIX BonpdCOB. —2009. 24c. Pexum pocryma CBOGONHBIA IS CKAYMBAHUS:
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxxos FO.I1. DneMentsl aroMHON (DM3HKH M KBAaHTOBOM MEXaHUKH: YdeGHO-
Meroauueckoe nocodue. CO60pHUK TecToBBIX Bompocos. — Tomck: TYCVYP, 2011. - 68 c.
Pexxum JlocTyna CBOOOHEIIH TUIst CKauMBaHUS:
http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobun O1a 6bINOIHEHUA Na6OPAmMOPHBIX pabom [DIeKTPOH-
HBIH pecypcl:
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3.1. bypnosunua B.A., Tposu JIA. lunamuka mastauka O6epbeka: MeToauueckue
yKasaHus k naGopatopHoit padote. —2007. 13 c. Pexum mgocTyna cBOGOIHBIH I CKayH-
BaHus: hitp://edu.tusur.ru/training/publications/918.

3.2. byprosunun B.A., Tposm J.A. Kunemaruka paBHOYCKOPEHHOT'O BpAaIllCHMS:
Meroaudeckue yka3aHus K jabopaTopHoit pabote. —2012. 13 c. Pexum mocryna ceobos-
HBIH 71 ckaduBaHus: hitp://edu.tusur.ru/training/publications/923.

3.3. bypaueBckuii FO.A. V3yueHune CBOWCTB AM3IEKTPUKOB B IOJI€ IUIOCKOTO KOH-
nencaropa: Meroaudeckue ykasaHus K jgaboparoproit pabote. —2012. 15 c. Pexum moc-
Tyna cBoOOHEBI It ckaunBanus: http://edu.tusur.ru/training/publications/873.

3.4. isanoBa E. B. V3y4yenne MarHuTHOTrO IOJII KpYyroBoro Toka: Meroaudeckue
yka3aHus K JaboparopHoit pabote. —2007. 12 ¢. Pexxum moctyna cBOGOIHBIHN I CKauH-
BaHus: http://edu.tusur.ru/training/publications/863.

3.5. BypaueBckmit }O.A. Onpenenenue yaeaIpHOTO 3apsia 3JIEKTPOHA METOOM Mar-
HeTpoHa: MeTtonudeckue ykasanus K jjabopatopHoit padore. — 2011. 14 ¢. Pexxum goctyna
JUIs CTYZIeHTOB, coTpyanukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.6. bypnosunus B.A., Tposu JL.A. V3ydyenne 3aTyxalomux IeKTPOMArHATHEIX KO-
nebanuit: Mertoauueckne ykazanus K rabopatopHoit pabore. — 2007. 14 ¢. Pexum nocry-
na cBoOoMHBIN 1u1s1 ckavmBanwst: http://edu.tusur.ru/training/publications/862.

3.7. Opnogrckas JI.B. V3ydenne uHTephepeHIUN Ta3epHOTO H3MyUYeHHs: Metommye-
ckue ykazaHusa K jabopatopHoif pabore. —2010. 9 c. Pexxum moctyma cBoGOIHBIN JUIs
ckaunBanus: http://edu.tusur.ru/training/publications/911.

3.8. ®epopor M. B., bypnosunun B. A. Beemnuit portoaddexr. M3yuenue 3axona
CroneroBa u npoBepka hopmyisl DiiHmTeitHa: MeToanyeckue yKa3aHus K JIaGopaTopHoi
pabore. — 2009. 11 c¢. Pexum [focryma CBOOOMHBIA ISl  CKAYMBaHUSI:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapos H.A., Kupumios A.M. Hccnenoranue criekrpa aroma BoJopoja: Me-
TOAMYECKHE YKa3aHus K JaboparopHoii pabdore. —2011. 18 ¢. Pexxum noctyna cBoOOHBIN
Jutst ckaunBaHus: http://edu.tusur.ru/training/publications/917.

3. KommpioTepHbIE TpOrpaMMbl MOJIENMPOBAHUS HEKOTOPHIX (U3UYECKUX SBJICHUH B jabo-
pPaTOPHOM IIPAKTHKyME.

13. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHHWE JHUCIHH-
TVIMHbI

Jins obGecrieveHns YTCHMS Kypca JEKIUN HCHOIB3YeTCs ClielualbHas JICKIIHOHHAsS ay (-
topua kadenpol ¢pusuxu (230 ayn. ®IT), ocHamEaHas MyJIbTAMEIUITHBEIM TPOEKTOPOM, KOM-
npoTepoM U dkpanamu. Jis obecmedeHus nabopaTopHbIX paboT o ¢usmke HCHonb3yIoTcs 6
CIIEIMATHA3NPOBAaHHEIX (TI0/1 pasJInUHbIC pa3felbl Kypea) taboparopuu Kadeaps! GpU3UKH, OCHA-
IMEHHBIE COOTBETCTBYIONIMMHE JTa00PaTOPHBIME YCTAHOBKAMH, MaKeTaMH, CTCHAAMH U KOMIIBIO-
TEPHBIM 000PYIOBAaHHUEM.

14. METOIMYECKHE PEKOMEHJIAIIMU IIO OPTAHM3ALIMH
M3VYYEHWSA TUCHUITJINHBI

O0BEM 9acoB, MPEAYyCMOTPEHHBIX YIEOHBIM ILIAHOM IS H3yUCHUsI Kypca (pU3HKH, HE IO0-
3BOJISIET PAcKPHITh B, JIEKIUSIX MMOJNPoOHO U riyboko maTtepuan. [lostomy mpu peanmsanyu I1po-
IpaMMBI CTYACHTHI JIOJDKHEI JIOCTATOYHO MHOTO paboTaTh CaMOCTOSITENBHO KaK IIPU IIOBTOPEHHH
JIEKIMOHHOTO MaTepyaia, Tak ¥ IIOJrOTOBKE K IPAKTHICCKUM, JabOpaTOPHBIM U KOHTPOJIBHBIM
3apaTusM. Jlns obecrieuenust 3pQEKTHBHOIO YCBOCHHS CTYACHTaMH MaTepPHajIOB JHUCIUIUIHHBI
HEOOXOIMMO Ha IEePBOM 3aHATHH O0ECIECUUTh UX CIHCKOM BOIPOCOB, IOUIEKAIINX H3YYCHHIO,
CIICKOM OCHOBHOM W JOIIOJHUTENBHOM JINTEpaTyphl UL CaMOCTOSATENIBHON paboThL.

JIns Tekymero KOHTPOJIS YCHEBAEMOCTH M IIPOMEXYTOYHOH aTTeCTal(Md HCIOJB3YeTCs
TECTOBBI KOHTPOJIb 3HAHUI.

Ha nexuusax HeoGxomumMo oOpaiath BHUIMaHHE Ha 0COOCHHOCTH NMPHMEHEHHMS pacCMaTpiBae-
MOT0 MaTepyaa B IOCIeyIOIHX Kypcax, a Takke B Oyaymeli IpodecCHOHANBHOM AeSTeIbHOCTH.

15
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) YTBEPKIAIO |
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1 Bsenenue

®onp onenouHsx cpenacts (POC) sBrseTcs IpUIoKeHHEM K pabouell mporpaMMe JTUCIUILINHEI
(pakTUKH) W TpeAcTaBiseT co0o0ff COBOKYHMHOCTh KOHTPOJIBHO-M3MEPHUTENBHBIX MAaTepHAIOB
(TunoBele 3ajaud (3a7aHMs), KOHTPONbHBIE paloTHL, TECTHI W Ap.) U METOIOB MX HCIOIB30BaHU,
IPeNHA3HAYCHHBIX U1 M3MEPEHUS YPOBHSA IOCTHDIKCHHS CTYACHTOM YCTAHOBJICHHBIX DPe3y/IbTaroB
o0y4eHus..

O®OC mo mucnumumHe (MPAKTHAKE) WCHONIB3YETCS IPH IPOBEICHMH TEKYIEro KOHTPOJIS
yCIIEBAEMOCTH ¥ MPOMEKYTOUHOMN arTecTalyl CTYICHTOB.

IMepedeHn 3aKperUICHHBIX 3a JUCIMIUTAHOM (IIPaKTHKOM) KoMIIeTeHINH puBeneH B Tadmuie 1.

Tadmna 1 — [lepeuens 3aKpenieHHBIX 3a TUCHUIMIHHON KOMIETEHIHH

Kon ®opMyIHpOBKA KOMIIECTCHIUH JTansi GopMUPOBAHMSA KOMIIETEHIIHM
OK-7 crocoOGHOCTh K camoopranuzamuu | 1. JIoyokeH 3HaTh OCHOBHBIE CIIOCOOBI
¥ caM0o00pa30BaHUIO CaMOOpraHu3aIMy 1 caMo0oOpazoBaHusl.

2. JIoJDKeH YMETh HCITONB30BaTh CaMOCTOATEIBHO
IIOJIYYCHHBIC SHaHHUsL ITpH 00BACHEHUH
PE3YIIBTATOB SKCIICPUMCHTOB, HPUMCHATD 3HAHNS

B 001acTH (BM3MKH AJIS1 OCBOCHUS
obmenpodeccnoHalIbHBIX JUCIIAILIMH U
pernenus mpodeccnoHaNbHBIX 3a1a4.

3. JloJKeH BlIafIeTh HaBbIKaMU
CaMOCTOSITeIIFHOTO MCIONB30BaHMsI NICTOYHHKOB
TOJTy4eHus HH(pOpMALUY B HETUIHYHBIX

CUTYyaIlUsX.

OIIK-3 CIIOCOOHOCTE BiaNeTh OCHOBHBIMHA | 1. JIOJDKEH 3HATH OCHOBHBIE CHOCOOBI M CpEJICTBA
MeTofamHu, ciocobamu 1 IOJTyYeHHUs, XPaHESHHsI U iepepaboTKu
CpeICTBaMU IOy IEHHS, nadopmaryy (TEKCTOBEIE U rpadudeckue
XpaHeHus, nepepaboTku PeIaKTOPHI, IPOrpaMMBI A7 06paboTKI
HHGOpMAITUT JIAHHBIX ).

2. JlolbkeH YMETh HCIIONB30BaTh CPEACTBA
HOJIYYCHHS, XpaHEeHHs U epepaboTKu
uH(OpPMAIIH IS HAITHCAHUS OTYETOB I10
naboparopHbM pabotam. Mcnons3oBarh
HporpaMMbl 00pabOTKH U IPECTABICHHS!
pe3ynbTaToB.

3. JIoJDXEH BIAIETh

HaBBIKAMM OCHOBHEIX MPHEMOB 00paboTKH
SKCIEPUMEHTAIBHBIX JaHHBIX.
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1 Komunerenmusa OK-7

2 Peanmmanus KOMIIETEHIH

OK-7: c1iocofHOCTh K caMOOPraHM3AMNE H CAMO00Pa30BaAHHMIO,

I[JISI (bOpMI/IpOBaHI/ISI KOMIICTCHIIM M H€O6XO}II/IMO OCYIICCTBUTE PAL

5TaIloB. OTalbl

(GopMupoBaHUs KOMIIETEHIMH, NPUMEHSIEMBIE IS 9TOr0 BHABI 3aHATHMA M HCIONb3yeMBIE CPEICTBA
OLICHMBAHUSI NIPE/ACTABIICHBI B Tabmie 2.

Tabmuma 2— STans! GpopMHPOBAHNS KOMIIETEHIMH H HCIO/IL3yeMbIe CPeICTBA OIeHHBAHMS

CocraB 3HaTh Ymern Baagers
HCIIOJIb30BaTh
CaMOCTOSTEIBHO
IIOJTyYCHHBIC 3HAHUS IPH | HABBIKAMHU
OOBSCHEHHUH PE3Y/ILTATOB | CAMOCTOSTEILHOTO
SKCIIEPUMEHTOB, HCITOJIb30BAHHUS
OCHOBHBIE CIIOCOOBI
HPUMEHSTD 3HAHUS B HUCTOYHHUKOB
Copepixanue 3TaloB | CaMOOPraHM3AIMHA U
obnacTu GU3MKY ISt HOJTYYEHUS
camMo00pa3oBaHusl.
OCBOCHHSA rHpOpManuH B
ob1imenpodecCHOHaNbHBl | HETHIMYHBIX
X JUCHHUIUIMH H PEUICHHs | CHTyalHusX.
IpodeccroHaNbHBIX
3ajaq.

Bunnr sausruii

Jlexrum;
IpaxTuueckne
3aHSTHS,
CamocrosiTensHast
paboTa CTyAeHTOB

e JlaGoparopHbie
paboTsL;

e DBrmonuenue
JIOMAIIHET0 3a/IaHus;

e CamocTosTensHas
paboTa cTyIeHTOB

e JlaGoparopHsie
paboTsr;

e Brmonaenue
JOMAaNIHero
3a7laHus;

e CamocrosrenbHas
pabora CTyAeHTOB

Hcnoanzyembie
CPEACTBA OLCHMBAHMS

TecT;
KorTponsras
pabora;
Komnoksuywm;
WunuBunyansHoe
3a/aHue;
OK3ameH.

e JlaboparopHuas
pabora;

e Koncoekr
CaMOCTOATENBHON
pabotsl

e 3ammra
nabopaTopHBIX
pabort;

e DK3aMeH.
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4

O6mire XapaKkTepUCTHKH IoKa3aresieil 1 KpUTepreB OLICHIBAHUS KOMIIETCHIIUY Ha
BCEX dTamax MpUBEACHBI B Tabmuie 3.

Tabauna 3 — O6mue XapakTepHCTHKH MoKa3aTeliell 1 KpUTEpUEB ONEHMBAHNS KOMIICTEHIHH 10

ITamaM

Toxazareny u

3HaTh Ymerhb Baagers
KPHTEPUH
O6nanaet Obnamaet
baxTryecKumMu 1 JINana3oHoM
TEOPETUIECKUMU HIPaKTUYECKHIX
. Koutponupyet paboty,
. 3HAaHUSIMH B YMEHHH, TpeOyeMBbIX
OTiunuso (BRICOKMIA IPOBOJIUT OIEHKY,
npeaenax JUISL Pa3BUTHS
YPpOBEHb) . COBEPIIECHCTBYET
U3y4acMoi o6acTH | TBOPUECKUX .
. neicTBHs pabOThHI
C IOHMMaHHEM pelIeHuH,
TpaHUI] abcTparupoBaHus
IPEMEHUMOCTH podieM
O6nagaer Beper
3HaeT pakThl, JMana3oHOM OTBETCTBEHHOCTH 32
IPUHIUIIG, IIPaKTUIECKUAX 3aBepIICHHUE 3239 B
Xopomo (6a30BbIiH IpOLECCH, 00Imue yMeHu, TpeOyeMbIX | HUCCIEeNOBaHUH,
YPOBEHE) HIOHSTUS B JUTSL peIeHust pHCIocabiIuBaeT CBOE
npesenax OTIpeJIIEHHBIX IIOBEICHHE K
u3ydaeMoii obactu | mpobiem B obactu 00CTOSITETLCTBAM B
UCCIICIOBAHUS pelIeHuHN podIeM
Ob6nanaer
OCHOBHBIMU
O06mnamaer
VYoBJAETBOPHUTEIHHO YMEHUAMH, PaGotaeT mpu npsMomM
. 6a30BbIMH OOIIMMHU
(1IoporoBblil ypoBeHb) TpeGyeMbIMH JUIs HaOIIOACHUN
3HAHUSIMU
BEITIOJTHEHHSI

IIPOCTHIX 3a4a4

(I)OpMyJII/IpOBKa IOKazarejed u KpUTCPUEB OLCHUBAHUA JaHHOM KOMIICTCHLIUU IIpUBE/ICHA B

Tabnure 4.

Tabauua 4 —~ Mokazareiu M KPUTEPUH OLCHUBAHUA KOMIICTEHIHH HA dTamax

Hoxazarenn u

3HaTnL YMmeth Biaaners
KpHATEPUH
OTanuno e CcBOOOMHO BlIaAceT e CBOOOIHO HAXOMUT U | e cIocoOeH
(BBICOKHI 3HAHUSIMH O IIPUMEHSET METOBI PYKOBOIUTH
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YPOBEHD)

cnocobax

PEIICHUS 3aa4 B

MEXKIUCITUILINHAPHO

CaMOOPTraHW3aI[iH U HE3HAKOMBIX # KOMaHJOMH;
caMo00Pa30BaAHHS; CUTYAIUSX; CBOOOIHO BIIA/ICET
NPEACTABIISET ymeeT QU3HYECKH U Pa3HBIMH CIIOCO0aMHU
CIIOCOOBI 1 MaTEeMaTHYCCKH CaMOpa3BUTHS K
Ppe3yIbTaThl BBIPAXATh, U camMo00pa3oBaHus
UCIIOJIb30BaHHUS apryMEHTHPOBAHO '
pa3IMIHBIX METOLOB JIOKa3hIBaTh
caMo00pa3oBaHus; ITOJIOKCHHMSI
000CHOBEIBAET peaMeTHo# obnactu
BBIOOp METOMOB JyIs 3HaAHHA
pemmeHust
npodeccronanLHOM
3aJ1aqu
HOHHUMAET
CaMOCTOSTEIBbHO
BO3MOXXHOCTH BCEX
noxdupaer u
METO/IOB
TOTOBHUT IS
camooOpa3oBaHus U KPUTHYECKU
SKCIIEPUMEHTA
CcaMOOpraHU3aIiH; OCMBICIIHBAET
HeoOXoauMoe
HMeEeT IIyboKoe HIOJIyYEHHbIC 3HAHMS,
obopynoBanue;

OpeacraBICHUEC O

IIPAMCHSACT METOIbI

KOMIIETCHTCH B

HOJIOXKEHHAX Pa3IMYHBIX
N . pELIeHuUS 3a/1a4 B
Xopomo (6azoBblii IpeaMeTHOH obnmacTu cuTyanusax (pabdora B
HE3HAKOMEBIX
YPOBEHb) 3HaHUS; MEXTUCIUILTHHAPHO
CUTYaIsIX; N
apryMeHTHpYyeT U xomane);
yMeE€ET KOPPEKTHO
BbIOOp MeTona BJIaJICET Pa3sHBIMHU
BBIpaXKaTb 1
pelIeHMS 3aa4H; criocobamu
apryMEHTHPOBAHHO
COCTaBJISICT ILIAH IIPE/ICTaBICHUS
000CHOBEIBATH
peLIeHus 3a0a4u; uHopMaIumn
HIOJIOXKEHHS
rpadguuecKu .
IpeIMETHOH obnactu
WIIIOCTPUpPYET
3HAHMS
3aaqy
JaeT ONpeNeeHUs yMeeT paboTarhb co
OCHOBHBIX ITOHSITHIA, CIIPaBOYHOM
. BJIaZCeT
BOCIIPOH3BOITUT TUTEPATYPOIL; .
TEPMHUHOIOTHER
OCHOBHEIE UCIIONIB3YeT .
OpeaMETHOM 06J1acTH
YaoBiaerBopuresih IIOJIOYKEH ST npudopEI, .
. ., 3HAHHUS,
HO (IIOPOroBLIl IpeaMETHOH obIacTi yKa3aHHBIC B
cr1ocoGeH KOPPeKTHO
YPOBEHb) 3HAHUS; OIMCaHUHI
. IIPEICTABUTH 3HAHUS
pacrmo3Haer JTaboparopHOA .
B MaTeMarn4yecKoi
busudeckue padoTsr; b
opMe
00BEKTHI, YMEET NPEACTaBIATh P

3HACT OCHOBHEBIC

pe3ynsTarsl CBOEH
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MCTOABI PCHICHUA
THIIOBBIX 3aJ4a4 U
YMECT UX IIPUMCHATH
Ha IPaKTHUKC

paboTHI

2 Kommerenmua OIIK-3

OIIK-3: cnocofHOCTh BJAKETH OCHOBHBLIMEH METOXAMH, CHOCOOAMH W CPEeJCTBAMM MOJIY4eHHS,
XpaHeHHUsd, MepepasoTKu HHGOPMATIHIL,

Jns

dbopMupoBaHus

KOMIICTCHIINK  He0oOX0mIuMOo OCYIICCTBUTE PsJ{ ITalloB.

Oransl

Q)OpMI/IpOBaHHSI KOMIICTCHIINH, IMPHUMCHICMBIC IJISI 3TOI'0 BHIBI 3aHATHH H HCNIOJIB3YEMbBIC CPCACTBA
OLCHUBAHNS MIPCACTABIICHEI B Ta6JII/II_[€ 5.

Taﬁ.m«ma 5- DTanek (l)OpMHpOBaHI/lﬂ KOMIICTCHINH H HCIIQJIBIYEMBIC CPENCTBA OLICHHBAHM

Cocran 3Hath Ymertb Baagers
Crioco651
OCYUIECTBIICHUS
IIOMCKa, XPaHEHHS U Hcnonn30Barh cpencTBa
06paboTku noJxy4eHus nHpopmanuu.
uHpopMaIIy ¢ Hcnons3oBars
HCIIOJIb30BaHUEM TEKCTOBBIN peakrop s | HaBpixamu
OCHOBHBIX HalKUCaHMUs OTYETOB II0 obpaboTkn
Copep:ranue 3TaN0B .
BO3MOXKHOCTEH 1aboparopHbIM paboTaM. | IKCHEPHMEHTAIIBHBIX
COBPEMEHHBIX Hcnons3oBath PEe3y/BTaToB.
TEKCTOBBIX PEAKTOPOB | mporpamMmy oOpaboTku 1
¥ COBPEMEHHBIX HpeICTaBICHUS
nporpamM oOpabOTKH U | pe3ylbTaToB.
IpeICTaBICHUS
uHpopmarmn
e Jlexnmm;

Buier 3anarmii

® JIPAKTHYCCKHUC
3aHATHA.

e JlaGoparopHbie
paboThr;

e JlabopaTopHEIe

e yabopaTopHbIE e CamocrodrenbHast paboTEHI.
paboTEr; paboTa CTyIeHTOB.
Hcenoan3yembie o Tecr; e JlaGoparopHble e 3amura
CpeACTBA OLEHMBAHMA | o ycTHAs Oecela; paboThI; 1aboPaTOPHBIX
® DBK3aMeEH. e Koncmekr paboT.
CaMOCTOSITENIBHON
paGoTHIL.
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O6mue xapakTepUCTHKH ToKa3aresiell 1 KPUTEpHEB OLCHHBAHMS KOMIIETCHIINY HA
BCEX dTallax OpUBEJEHHI B TabnuIle 6.

Tabauna 6 —~ O6mue xapaKTepHCTHKH MOKA3ATEIeH M KPHTEPHEB OleHHBAHMS KOMIIETEHIHH 110

ITAnAM

Ioxazarenn n

Buagers

3naTn YMmern
KPHTEPUR
Ob6napnaer O6nanaer
baxTryecKuMu 1 JMarla30HOM
TEOPETUICCKHMHU IPAKTUYECKUX
. KonTposnmupyer pabory,
. 3HAHUSIMH B yMeHHH, TpeOyembIx
Orimano (BhICOKHIT HPOBOJIHUT OIIEHKY,
npenenax IUIS pPa3BUTHUA
YPOBEHL) . COBEPIIEHCTBYET
U3y4aeMoi o6lIacTi | TBOpPYECKHUX .
. JeUCTBUS paboOTHI
C IOHUMaHHEeM pemieHu,
TpaHMIl abcTparupoBaHus
MIPUMEHAMOCTH npobnem
OO6iamaer Beper
3HaeT paxThl, JUaa3oHOM OTBETCTBEHHOCTH 3
TIPHHITATIE, IPaKTHYECKUX 3aBEepIIICHHE 3a/1a4 B
Xopoiuo (6azoBbIif IIpOLECCH, O0IIHe yMeHHii, TpeOyeMBIX | HCClIeI0BaHMH,
YPOBEHB) IIOHATHS B JUISL peIeHust IpUCIIOcallIuBaET CBOE
Ipenenax OIIPENETICHHBIX IIOBEJICHUE K
u3ygyaemoif obactu | mpo6Giiem B 061acTH o0cTosTeNILCTBAM B
HCCIIeIOBAHHSI pelieHnn npobirem
Obnanaer
OCHOBHEIMH
Ob6nanaer
YaoBaeTBOpHUTE/ILHO YMEHUAMY, Pabotaer nmpu npsmMom
. 6a30BBIMH OOILUMH
(moporoBbii ypoBeHb) TpeOyeMbIMHU JIJIsI HaOJIOICHAN
3HAHUSIMH
BBIIIOJTHEHUS

IIPOCTHIX 3a1a4

CornacoBaHa Ha noprtane Ne

235




Tabnuma 7 — MoxazaTesu ¥ KPUTEPHH ONCHUBAHMS KOMIIETEHIINM Ha 3TANAX

8

Ioxaszatenu u

3uaTh Ymerh Baaners
KPUTEePHH
Crobomno
cBobonHO
BJIAJICET
TIPAMEHSITh
BO3MOXHOCTSMH
BO3MOXHOCTH crioco6eH
COBPEMEHHBIX
COBPEMEHHBIX PYKOBOIUTD
TEKCTOBBIX
TEKCTOBBIX MEXIUCIUILIAHAPH
PeIaKkTopoB; . .
PEIaKkTOpOB B 0o KOMaH/IO¥;
CsobomHo
HE3HaKOMBIX CBOOOIHO BIazEeeT
BIAJIEET
CUTyalluAX, pasHbIMH
. BO3MOXKHOCTSMH
Otian4no (BLICOKHIT cBo6oHO COBPEMEHHEIMA
COBPEMEHHBIX
YPOBEHE) MPUMEHSTh cnocobamu
IporpamMm
COBpPEMEHHbBIE IPEACTaBICHHS
06paboTku 1 .
IIPOrpaMMBI bu3uyeckoit
IIpeCTaBIICHUS
06paboTku U uH(pOPMAIINHY B
uHbOpPMAaIH; .
IPEICTABICHUS rpaduueckoit u
Cnobonno .
uHpOpMAaLnH; MaTreMaTH9eCKOH
BJIAJIEET
CBOOOITHO MX dopme
crocobaMu UX
COBMECTHO
COBMECTHOTO
HCIIONIB30BaTh
HCTIONB30BaHMA
HOHMMaeT
CaMOCTOSITEIEHO
BO3MOXKHOCTH KOMIIETCHTEH B
IOJIH30BATHCS
COBPEMEHHBIX Pa3IMYHbIX
COBPEMEHHBIMHU
TEKCTOBBIX CHUTYAIHIX
TEKCTOBBIM
PEaKToOpOB; (pabota B
penaKTopaMu;
MOHEMAEeT MEXKIUCIUTUTHHAPH
CaMOCTOSITENIEHO N
BO3MOXHOCTH ol KoMaHJIe);
. TIOJTE30BATHCS
Xopomo (6azoBbiii COBPEMEHHBIX BJIaJIcE€T Pa3HBIMHU
COBpPEMEHHBIMU
YPOBEHb) IIpoTrpaMMm criocobamu
IIporpaMMaMu
06paboTku u IpeNCTaBICHUS
obpaboTku u .
HpEeICTaBICHUS busnueckoit
IIPENCTaBICHUS
“HpOpMAITIH; uH(OpMAIKH B
uHpopManuH; .
HMOHUMAET, KaK rpaduyeckoil u
CaMOCTOSITEILHO .
COBMECTHO HX MareMaTHyeckon
COBMECTHO UX
MOXHO dopme
HCIIOJIE30BATh
HCIIOJIE30BATh
HOHMMAaeT eeT paboTarh ¢ BIIaJIeeT
YIOBJIETBOPUTEILHO yMEeTp A .
. OCHOBHEIE COBPEMEHHBIMHU TEPMUHOJIOTHEH
(noporosbiil ypoBeHb) .
BO3MOXKHOCTH TEKCTOBBIMHU peAMEeTHOH
CornacoBaHa Ha noprtane Ne 235




COBPEMEHHBIX peIaKTopam; obacTy 3HAHUS,
TEKCTOBBIX HCHONB3YET crocobex
PENaKTOPOB; COBPEMEHHBIC KOPPEKTHO

® IOHMMAeT IpOrpaMMBbI IIPE/ICTaBUTh
OCHOBHEIE obpaborku u uH(oOpMaIHio B
BO3MOXHOCTH IIPEe/ICTABIICHUS rpagpudeckoit u
COBPEMEHHBIX uH(popmarmm; MaTeMaTHIe CKOM
IporpamMmm yMmeeT opme
o6paboTku u IIPENICTABIISAT
Ipe/ICTaBICHI pe3ynbTaThl CBOEH
HHpOpMaIUN paboTHI

3 TumoBble KOHTPOJIbHbIE 32 AHNAA

,HJ'I}[ pealiM3aiuil BBIICIICPCYHUCIICHHBIX  3aJa4 06}"~I€HI/I}I HCIIOJIB3YIOTCA  CIICAyIoIue

Marepuabl:

~ THIIOBEIE KOHTPOJBHBIC 3a[[@HWSI VM HHBIE MATEPHANb, HEOOXOMMMBIC JUIL OLCHKM 3HAHWI,
yMeHUi, HaBBIKOB M (WIH) OIBITA JEATENHHOCTH, XapaKTepU3yIOUMX STanbl (OPMHPOBAHHUS
KOMIICTCHIIMH B POLECCE OCBOCHUS 00pa30BaTENbHOM POrPaMMBL, B COCTaBE:

3.1 Tecm:

3.1.1. Temur mecmogbix 3a0AHUT OJIA MPAKMULECKUX 3AHAMUTL:
1) Kunemaruka NOCTYaTeIbHOIO U BPAIIATENLHOTO JBHIKEHUS.
- 2) JluHaMuKa HOCTYaTeNBHOIO M BPAIIaTeIbHOIO ABHKCHHIS.
3) Pabora, 5HEeprus U 3aKOHBI COXPAHEHHS B MEXAHHUKE.
4) MonexynsipHas pusuka. Kiaccuyeckue cTaTHCTHKH.

5) IlepBoe Hayano TepMonuHamMuku. M3onponecchl. TemmoéMKocTs.

6) Bropoe nagaino tepmomuuamuxy. Luxist Kapro. Durponus.

7) DneKTpoCTaTHKA.

8) IloCTOAHHEBIA MEKTPUUECKHIM TOK.

9) MarauTocTarnka.

10) Cuia JlopeHnnia u crna Amiepa.

11) SInenre 3neKTpOMarHUTHOM HHAYKIMA. PaGoTa 1 sHeprus mons.

12) I'apmoBuaeckue xojreOanus.

13) CBoGomHbIe ¥ BEIHYKACHHEIE KONeOaHH .

14) Bonusl. O¢pdext
15) NaTepdepenmmsa

16) Judpaxims.
17) Honspuzarus.

Jomunepa.
CBETa.

18) TennoBoe u3nydeHme.
19) Buemnuit poroaddexrt.
20) 3¢ dext Komnrona.

21) KoprmycKkynsipHO-BOJIHOBBIE CBOMCTBA MUKPOYACTHIl. ATOMHBIE CIIEKTPEIL.
22) DyeMeHThI KBaHTOBOM MEXaHUKH.

CornacoeaHa Ha noptane Ne 235
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Ipumep mecmogozo 3a0anuA 05 NPAKMULECKO20 3AHAMUA:

KUHEMATHKA IIOCTYIIATEJIbHOI'O U BPAIIIATEJIbHOT'O IBHKEHMS
Bapuanr 1
1. MarepuanpHasi TOYKa IBIOKETCS B IUIockoct XOY mo 3akony x=at, y=»>b/t, tne a u b -
TOJIOXKUTENbHBIE TIOCTOsIHHBIE. Ha KakoM M3 IPUBEICHHBIX HIDKE PHCYHKOB IIPaBHJIBHO IIOKa3aHa

TPAEKTOPUSI TOUKH?

Y Y Y

0 X © X © X

1) 2) 3)

2. Kakoe wu3 mpemIoXCHBBIX HIDKE OMpENeNeHHH XapakTepu3yeT HOPMAaJBHYIO COCTaBIIONLYIO
JIMHEHHOTO YCKOpeHUs?
OTBeTsL:
1) Ot0 dhu3mueckas BeKTOpHAs BENUUUHA, XapaKTepU3yromas ObICTPOTY H3MEHEHHS CKOPOCTH 10
BENTMYHHE.
2) o duzHIecKas BEKTOPHAs BEIIMYMHA, XapaKTepU3YIOMas OBICTPOTY H3MEHEHHs] CKOPOCTH II0
BEJIMYMHE U HAIIPABICHUIO.

3) Oro usznuecKkas BEKTOPHAS BETHYHHA, XapaKTepH3yIoiast ObICTPOTY H3MEHEHMS CKOPOCTH I10
HaIlpaBJICHHUIO.

.%

Ve 3. M M 4
. aTepI/IaﬂBHa}I TOYKa JBHXKCTCH 11O Opr)I(HOCTI/I CcO CKOpOCTBIO
N

I : | Ha puc. 1 moxasam rpaduk 3aBucumocTd V; or Bpemen:m (¥ -
._).
| I i
I I
| l

eIWHAYHBIA BEKTOP IMOJOKHUTENFHOTO HAIIPABICHNS, V; — IPOEKIus V' na
.. 9TO HampaBieHde). [Ipy 3TOM BEKTOp MOJHOrO JMHEHHOrO YCKOPEHMS
Touky M B MOMEHT BpEMEHH t3 Ha PUC. 2 UMEET HAlIPABJICHME.. ..

o, pagic

1 4. Teno Bpamaercs BOKpYT HEHIOJABHXHOH  OCH.
3aBHCHMOCTE YIJIOBOM CKOPOCTH OT BpeMeHH o(t) 10

HpUBECHA Ha PUCYHKE. UeMy paBHO YITIOBOE YCKOpPEHHE

TOYKH, HaxXONAImielcs Ha pacCTOSHUH 1 M OT OCH
BpanicHus?
Prc. 2

5. CruioniHo# OXHOPOIHBIHA AP KaTUTCS IO TOPH3OHTAIBHOM IIOCKOCTH O6e3 npockans3bBanud. 1o
KaKo# TpaeKTOPHH JIBHKETCS IEHTP MHEepIUH mmapa?

OrseThI:

1) Ilo oxpyxHOCTH. ‘

2) Ilo npsiMo#t, mapasienbHON IIOCKOCTH.

3) I'lo mpou3BOIBHO OPUEHTHPOBAHHOM IPSIMOH.

4) Ilo cnoxHON KpUBOH, OTIIMYHON OT OKPYKHOCTH.

3.1.2. Temur mecmoguvix 3a0anuii 01 N1aGOPAMOPHBIX 3AHAMUTL:
1) KwuneMaruka paBHOYCKOPEHHOT'O BPALEHU
2) Jiumamuka magtHuka O6epbexa
3) W3yuenme pacupenenenus bonpimana

CornacoeaHa Ha noptane Ne 235
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4) Omnpenesnenne OTHONIEHHU TeIUTOEMKOCTel ra3a meronoM Kiemana-Jlesopma

5) VsyueHue 31eKTPOCTATHIECKOTO OIS

6) W3yvenue CBOKCTB JAMSIEKTPHKOB B [IOJIE IUIOCKOTO KOHAEHCATOPA

7) Hsmepenue yAeIbHOTO SJEKTPHYECKOTO CONPOTHBIICHHS METAIIOB

8) H3ydyenue MarHUTHOTO HOJIST KPYTOBOrO TOKA

9) Onpenenenue yneasHOTo 3apsijia SIE€KTPOHA METOIOM MarHETPOHa

10) M3syuenue 3aTyxXaronmx 3JeKTPOMArHMTHBIX KOJIeOaHui

11) Hsyuenue uarepdepennun nasepuoro usnyuenus. Omsir IOHTa

12) Uzydenue nmudpaxuum JTa3epHOro U3IydeHHs OT e M HUTH

13) Vi3ydyenue 3aBHCHMOCTH SHEPreTHYECKOI CBETHMOCTH CEPOTO Tejla OT TEMIIEPATYPHI

14) Buemnuit goroaddexr. Usyyenne 3akona CroneTosa u mposepka GopMyIis1 JifH-
mTeiHa

15) Uzyuenne cnextpa aroMa Bogopoza. (ITocrosunas Puabepra)

IlIpumep mecmosozo 3adanus 0nsa NaGOPamopHozo 3AHAMUA:

ONPENEJEHUE YAEJBHOI'O 3APSIIA DJIEKTPOHA METOJXOM MATHETPOHA
Bapuanr 2
1. Tlo xaxoit TpaeKTOpHH JBMIKETCS B OBIIEM CITyuae 3apsDKeHHAs YACTHIA B OTHOPOJHOM
MAarHUTHOM 110Je?

~ Orserst: 1) o mpsimoti;  2) o mapaGone;  3) no runep6Gorne; 4) o crmpaimi; 5) MO OKPYKHOCTH.
2. [lapatenbHo OpsAMOMY HPOBOZHHMKY HA HEKOTOPOM PACCTOSHUH
OT HETO, ZIBUXKETCS CO CKOPOCTHIO ¥ 3JIEKTPOH. YKa3aTh Ha PHCYHKE

6
HanpaBJIeHHe cuibl Jlopenna, peficTByroiiei Ha 3JI€EKTPOH, €CIIH 110 ® 3 7
MIPOBOAHUKY IIYCTUTH TOK 1. 4 @ 5
3. Tpw 9acTHIIBI C OMHAKOBBIME MAaCCaMH M 3apAIaMH BIETAIOT B 2 v /

O[HOPOHOE MAarHUTHOE TIOJIE C Pa3HBIMK
CKOPOCTSAMH, KaK IOKa3aHo Ha pucyHke. [lpwaém 0;<v,; <v; Kax
COOTHOCATCA MEXAY co00il uX nepuoan! Bpamenus 17

\o b &
OtBeTHL: 1)T1<T2<T3; 2)T1>T2>T3; 3)T1=T2=T3;
4) Jlnst oTBeTa JAHHBIX HEAOCTATOYHO.
4. MHEKpO4aCTHIB! BJIETAIOT B OMHOPOIHOE MATHUTHOE IIOJIE ¢
E’ g1 ITOCTOSIHHOM CKOPOCTBIO, KaK IOKa3aHo Ha pucyHke. Kaxoit 3apsy
@ ' UMEIOT YaCTHIBI?
g2

aq=+q 6)q=+q B)q3=-+q;

gs
\\\ Dq=-¢; X)G@=-q €)q=-q;
0

K =0; 3)@=0 wmqg=

Otsersr: 1) a,6,8; 2)nm,e; 3)x,3,1; 4)a,e, 3, 58,153, 6)6,x, 1

CornacoeaHa Ha noptane Ne 235
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5. Kakoe 13 NpMBEIEHHbBIX HIKE BBIPOKCHUMN IIPEACTABIIAET COOOH Crily, ASHCTBYIONIYIO HA
MONOXKHATENBHO 3aPsHKEHHYIO YaCTHILY, JBIXKYIIYIOCS OHOBPEMEHHO B SJICKTPHICCKOM M MArHUTHOM
noJsax?

1)F‘=ql73+q[ﬁ,6]; 2) F’=qE+q[6,§]; 3) F=qE+q(B,5}
o F =qE +q(,B).
3.2. Temwt KoHmMpONBHBIX pabom:

1) MexaHuka

2)  MonekynspHas Gu3¥Ka ¥ TEPMOJAUHAMHKA
3) Omexrpocratuka

4)  DneKTpuyYecKui TOK

5)  OnexTpoMarHeTH3M

6) KoneGanus u BOJIHEI

7)  Ouruka

8)  TemnoBoe U3Iy4eHHE

9)  KopmyckyJspHbie 1 BOJIHOBBIE CBOHCTBA MUKPOUACTHI]
10) ®uzuka aromMa

11) KsantoBas MexaHUKa

12) KsaHTOBBIE CTATHCTHKH

IIpumepui konmponsHvIX pabom.

buner 10
Monexynapaas Gpu3uKa B JNEKTPOCTATHKA

1. Cpenuss KBafpaTH9Has CKOPOCTH MOJIEKYI HekoToporo rasa pasHa 500 m/c. Jlaprnerue rasa
pasio 10° ITa. Haiitu B CU IIIOTHOCTS ra3a IpU 9TUX YCIOBHAX.

2. 'a3006pa3HBIi BOZOPOJI, HAXOAWBINUMCA IPH HOPMAIBHBIX YCIOBHAX B 3aKPHITOM COCYyHe
obnémoM 5 i1, oxnmaamm Ha 55 K. Haittu B CU u3MeHeHre BHYTpEHHEH SHEPIUHU rasa.

3. Boopo/1, 3aKIIFO4EHHBINA B COCY/IE C IIOABIKHEIM IIOPIITHEM, COBEPIIAET IpsaMoi muki KapHo.
Haiity B mpoueHTax K.I.JI. IUKJIa, €CIU IpH aauabaTHdeckoM PacIUMpEHUH JaBJICHHE rasa yMeHblIa-
eTcs B 2 pasa.

4, B BepmmHAX NPaBUIBHOTO INECTUYTOJIBHUKA CO CTOPOHOH 2 CM IOMEINAIOTCS TOYCUHBIC 3a-
psanpl onuHakoBou BenwuwHbl 6 mKil. HaliTu HanpsKEeHHOCTH IIOJA B LIEHTPE ICCTHYTOJIbHUKA IIPH
YCIIOBHH, YTO 3HAKU COCEIHUX 3apsI0B IPOTUBOMONOXKHEL. OTBeT faTh B equamax CH.

5. Haiftn MakCHMaJIbHBIN MOTEHIMAI, 0 KOTOPOrO MOXET OBITh 3apsKeH METaUIMYCCKUH map

paguycoMm 1 M, eciy Py HOPMAIBHOM JTAaBJICHUH pa3psl B BO3NYX€ MPOMCXOMUT MPH HAPSDKEHHOCTH
nois 30 kB/cm. OTBeT naTh B MeraBojbTax.

Buner 19
Kose6anus ¥ BOJHBI

1. Marepuaypaas ~ Touka  Maccoi 0,2 xr  coBepmaer  KoiiebaHUsS ~ HO  3aKOHY

S(#) = 0,2c0s(300r+2) (M). Onpenenuts B KH amMmumuTyaHoe 3HaAUCHHE CHIIBI, JEWCTBYIOMECH Ha Mare-
PHABHYIO TOUKY.

CornacoeaHa Ha noptane Ne 235
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2. DHeprusi KOHJEHCATOpa B KOJIeOaTeNbHOM KOHTYPE B KaKOW-TO MOMEHT BpEMEHH pPaBHA

2,5 Jlx. PoBHO 4epe3 mepHoJl 3HEPTHS 3TOT0 KOoHAeHcaTopa pasHa 2,4 J[x. UeMy paBHa J06POTHOCTD
KoJiebaTeNbHOro KOHTYpa?

3. MarepuanbHas ToYKa cOBEpINAET TrapMOHHYECKHE Konebanus ¢ yacroroit 0,5 I'm. B Havams-
HbI MOMEHT TOYKA HAXOJMIIACH B IIOJOXKEHUH PaBHOBECHS M JABHIANach co cKopocThio 20 cm/c. Or-
PENENUTh B CM aMIUTUTYAY CMEIIEHHUS TOYKH.

4. B cucreme IPOHCXOIAT 3aTyXaromue KoneOaHus. 3a BpeMsl, B TEYEHHE KOTOPOTO COBEPIIACT-

cst 100 xoneGanuit, aMImTy1a yMeHbIIaeTcs B 2,72 paza. OnpenenuTs sorapudMutdecKuii AeKpeMeHT
KonebaHmiA.

5.B BaKyyM¢€ BJOJIb OCH X PACHPOCTPAHAIOTCS JIBE INIOCKHE OJIMHAKOBO IIOJISIPU30BaHHBIC 3JICK-
TPOMAroMTHBIC BOJIHBIL, SJICKTPUYCCKHE COCTABIIAIOIINE KOTOPBIX U3MEHAIOTCS 110 3aKOHY

E, = E, cos(ot - kx) u E, = E, cos(ot — kx + @) ,

Haiitu cpezuee 3Hauenye MIOTHOCTH MHOTOKA SHEPruu. PacuéT mpousBecTH Ui aMIIATYIs! Ky
paspoit 210 B/m, 1 pasHocTH a3 ¢ = /4.

3.3. Temot KonnoKeuymos:
1) Mexanuka;
2) MonexynspHas ¢pu3HKa U TEPMOIMHAMUKA,
3) Onextpocraruka;
4) DyeKTpoMarHeTusMm;
5) KonebGaHus u BOJIHEL,
6) BonaoBas onrtuxa;
7) TennoBoe U3IrydeHHe U aTOMHBIE CIIEKTPBL
8) KsanroBas ¢pusuka.

3.4. Cnucox uHOUuBUOYANLHBIX MEOPUECKUX 3AOAHUT:
1) Kunemaruka MaTepHabHON TOYKH.
2) JlusamuKa DOCTYIATENBHOIO JBHIKCHUS.
3) JluHamuKa BpamaTeNbHOrO ABHIKEHHMS.
4) Pabora n sHEprus. 3aKOHbI COXpAHEHHU.
5) Kiaccuueckue cTaTHCTHKH.
6) TepmoauHamuka.
7) 3axon Kynona. HampsbxeHHOCTE.
8) Ilorenmuan u paborta.
9) Merannsl B IUAIEKTPUKA B SIEKTPOCTATHIECKOM I10JIE,
10) MarauTtocraruka.
11) JIBrmkeHue 3aps/I0B ¥ TOKOB B MATHHUTHOM IIOJIE.
12) OnexTpoMarHuTHAS MHIYKITHL.
13) Konebanus.
14) BosnBL
15) HUnrepdepenmus.
16) Tudpaxmus.
17) Temnnosoe uznyueHue.
18) Bremnuit otosddexr. Ipdexr Kommrona.
19) ATomHBIE CIIEKTPHI.
20) KsanToBas MexaHHKA.
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21) KBaHTOBBIE CTATHCTUKH.

IIpumep unousudyanvHo20 meopueckoz0 3a0AHUA:
Ilorenmman n padoTa 3TeKTPOCTATHIECKOTO OIS

Buner 5

1. DnexTpoH, ABUrascCh M3 COCTOSHHS IOKOS B BIICKTPHYECKOM IIOJIE, TOCTUT CKOPOCTH 1,510
km/c. Kakyro pa3HOCTh MOTEHITNAIOB MPONIEN ICKTPOH?

2. Merammueckuit map paguycoMm 61 MM u ¢ norennuanoMm 469 B okpyxaior He3apsHDKCHHOH
cepuueckoii obomouxoit pamuycom 452 mm. Kakum Gyer moreHmuat mapa 1mocse Toro, kak oH Oyaer
coeIuHEH ¢ 060I0oUKOi?

3. JIBa ToueuHBIX sneKkTpudeckux 3apsana 56 HKi u 10 vHKit HaxonsTes B BO3[yXe Ha PACCTOSHUH
42 cm ppyr ot apyra. OmnpenenuTs NOTSHOMAN IOJS, CO3/AaBAaeMOr0 STHMH 3apsiaMH B TOYKE,
Haxozsmielcs Ha paccTossHUM 60 cM OT mepBoro 3apsiyia u 61 ¢M OT BTOpOro.

4. Papmycsl ABYX NpOBOMAIIMX KOHIeHTpuueckux chep 44 cm m 232 oM. Ha xaxnoit
paBHOMEPHO pacnpeaeneH 3apsay 277 uKi, Haiita pasHOCTh MOTEHIMATIOB MEXAY chepamy.

5. beckoHeYHO [UIMHHBINA IIpSIMOH INPOBOASINME IMIMHIDP paguycoM 1521 MKM paBHOMEPHO
3apsDKEH ¢ JMHEHHOM IutoTHOCThIO 3apsaa 8§ HKin/M. OnpenenuTs pa3HOCTH NMOTEHIIHANOB JIBYX TOYEK
9TOrO MOJIsL, HAXOASIIUXCS Ha paccTosHUU 44 MM 1 261 MM OT TOBEPXHOCTH IMIIKHAPA.

6. OnpenenuTs NOTEHNIMAN HA PacCTOSHUU 31 MM OT OCH OIHOPOAHOIO OECKOHEYHO JUIMHHOTO
JVNIEKTpUYecKkoro crepxHsa (¢ = 15) pammycom 15 MM, ecnu cTep)keHb 3apshDKeH ¢ OOBEMHOM
1orsocThio 20 MK/, TIoTeHnman Ha 0CH CTepIKHS NIPUHATH paBHBIM HYIIIO.

7. IloreHmuan B>MEKTPUYECKOTO TMOJSI MMEET BHI. ¢ = lO(xZ +y° ) +20z* (B). Haitru monmyns
HaMpsHKEHHOCTH IIOJI B TOYKE ¢ KoopauHaTaMu: x =544 cM, y = 261 cM, z = 374 cMm.

Hurepdepernnmst
Buner 12

1. BeruuciuTh B HM JUIMHY CBETOBO# BOJHEI B OIBITE ¢ OurpuzMoit Openens, eciau pacCTOSHUE
MEX1y MHUMBIMU M300pakeHUsSIMI UCTOYHMKA CBeTa paBHO 1,22 MM. Ha sxpane, pacioyioxXeHHOM Ha
paccTostHAM 1,5 M OT MCTOYHMKA CBETA, HAOMIONAIOT CBETJIbIE U TEMHBIE MOJIOCH], OTCTOSIIIUE APYT OT
npyra Ha 0,38 M.

2. B onsire IOHra ofHa u3 menel 3akpbiTa CHHUM (PHUIBTPOM, a BTopas — KpacHbIM. byner nu
NIPH 3TUX YCIOBUSAX HaOIMOMATHCS HA SKpaHe HHTep(depeHIINOHHas KapTuHa?

3. Ipo3paynas réuka TonmmHoN 5,804 MKM M3 MaTepuaia ¢ moxasareneM npenomienus 1,49
OCBEINAeTCsl PACCESTHHBIM CONHEYHBIM CBETOM. MOXHO 1M, paccMarpuBas NIEHKY B OTPaXEHHOM
CBeTe, HaboaTh HHTEPHEPCHIIMOHHYIO KapTHHY ?

4. B touxax A u B HaXOmATCH KOT€PEHTHBIC MCTOYHHKH CBETOBBIX BOJH C JUTMHOU BOJHHI 659 HM.
Ha ckonbko pajuaH H3MEHHUTCS pa3sHOCTh (a3 xonebanuii, npuxosmux B Touky O, ecau Ha nyta AO
NOMECTUTh IUIEHKY Tonmmuol 1,652 mxMm? IIn€Hka HM3roToBieHa M3 Marepuana ¢ IIoKasaTeleM
npenomienus 1,48.

5. Hajity B HM HaUMEHBIIIYIO TOJIIHUHY MBUIBHOHN IJIEHKH, IPH KOTOPOI MOTYT CTaTh 3aMETHBIMH
uHTepdEepeHIMOHHEIC [IBETa IPY PACCMATPUBaHUU INIEHKU IO yriioM 75 rpaj. k miénke. [lokasarensb
IpEOMIICHHST MBUIBHON JKUIAKOCTH paseH 1,34, BHIMMBIA CBEeT JIGXKHUT B Juama3oHe or 476 M 1o
634 um. HaGmronenue BeneTes B mpoxosieM cBere. OTBET OKpYIIUTh JO LENIOro YUCa.

6. OnpenemuTh MPEeIOMISIOIIH Yrol CTEKIIIHHOIO KJIMHA, €CITH IPH HOpMAJIbHOM IaJCHUH Ha
HEr0 MOHOXPOMATHYECKOTO CBETa C JUIMHON BOMHBI 457 HM 9YHCIO HHTEP()EPEHIMOHHBIX MOJOC,
npuxopammxcs Ha 1 oM, pasHO 19. TToxasaTenb NPENOMJIEHHS CTEKNA JUIs YKa3saHHOH JUIMHBI BOJIHBL

1,5. OtBer nark B cexyHaax. [Ipunats, uto 1 panuan paBeH 2:10° cex.
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7. IIJI}I YMCHBHICHHMS HOTCPE CBCTa H3-3a OTPaAXCHHsI OT IMOBCPXHOCTH CTCKIa IIOCIIenHee

IIOKPBIBAIOT TOHKHMM CJIOEM BEIIECTBA ¢ IOKa3aTeleM HPEIOMIICHHS, PABHBIM \/;, I7ie 7 II0Ka3areb
IPENOMIIEHHST CTEKJIa. B 3TOM ciydae aMIUTMTYIBI CBETOBBIX KOJe€OaHMi, OTPaXKEHHBIX OT 00EHX
MOBEPXHOCTEH CJIOs, ONMHAKOBHL IIpM Kaxkoii MWHHMMANBHOM TONIMHE CJIOS OTpaXaTeIbHas

CIIOCOOHOCTH CTEKNIA B HAllPaBICHUH HOpMaiM OyJeT paBHa HYJIIO Ui CBETa ¢ JUIMHON BOMHBI 434 HM?
Ipuaare n=1,5.

3.5. Cnucox nabopamoprvix paéom:
1) Kunemaruxa paBHOYCKOPEHHOI'O BpaIEHHsI
2) Jlmaamuxa mastauka O6epbexa
3) Hsyuenue pacupenenenus bonbnmMana
4) VzyyeHue TepMOIMHAMHYECKHX IPOIECCOB
5) Wsyuenme cBOKMCTB AH3NEKTPUKOB B II0JI€ INIOCKOO KOHAEHCATOPA
6) M3mepeHne yIelbHOTO IEKTPUIECKOTO CONPOTHRIIEHHS METAILIOB
7) WzyueHue MarHUTHOTO IIOJIA KPYTOBOI'O TOKA
8) Ompenenennue yaensHOTo 3apsijia JIEKTPOHA METOI0OM MarHeTpOHa
9) Hsyuenue 3aTyxaronyx 3JeKTPOMArHUTHBIX KOJIeOaHuit
10) M3yuenue BoIHY KACHHBIX SJIEKTPOMArHUTHEIX KOIeOaHuii
11) zyuyenue vaTephepennuu nazepuoro uanydenus. Onsir JOnTa
12) Usyuenne qudppaxiuu ceera. (JludpakuuoHnas pemeTka)
13) Visy4eHne 3aBUCMMOCTH SHEPTETHYECKOM CBETHMOCTH CEPOTO TeJa OT TEMIIEPATYPhI
14) Buemmnmii porosddpext. Mzyuenne 3akona Cronerosa u nposepka GopMyirsl DitHITeiina
15) M3yuenue cnexTpa aroma Bojopoza. (IToct. Punbepra)
16) IlpoBepka COOTHOIICHHMS HEONPEASIEHHOCTEN 11 (POTOHOB.

3.6. Temuwl Ona camocmoamenviov pabomoi:
1. Kumemarmka.
2. JluHaMuKa TOCTYIaTe IGHOTO JBYKEHHS.
3. JluHaMuKa BpaareIbHOrC ABIKEHH.
4. Monexynsipras ¢puzuxa.
5. Kimaccmueckue CTaTHCTHKHY.
6. TepmonuHamMuKa.
7. 3neKTpoCcTaThKa.
8. IlocTosHHEIM TOK.
9. MaruuTHOE T0JIe B BaKyyMe.
10. MarauTHOE I10JI€ B BEIIECTBE.
11. Ypasuenus MakcBesia.
12. Konebanmus.
13. BouHsl. ‘,
14. BonmHoBas OITHKA.
15. Aromuas ¢puzuka.
16. KBanToBas MexXaHuKa.
17. KBauToBEIE CTATHCTHKH.

3.7. Cnucox 3K30MeHAYUOHHBIX BONPOCOB:
1 Cemectp.

1. Kunemaruka. HopmasnsHOE ¥ TaHTEeHIMABHOE YCKOPEHHE.
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2. Kunemaruka BpamarenbHOTo ABrOKeHHS. CBSI3b MEXAY YIVIOBBHIMH U JIMHEHHBIMH YCKOPEHHS-
MH.

3. Jlunammka. 3akoHs! HeioToHa.

4. JIBuwxeHHE CHCTEMBI MaTepUATBHBIX TOUYEK.

5. OcHOBHOE ypaBHEHME JMHAMMKY [TOCTYIATEIFHOIO IBUKEHUS IPOU3BOJIGHON CHCTEMBI Tell.

6. Cunsl B MEXaHUKE.

7. Kunetuudeckas sHEprus.

8. Pabora 1 MOIHOCTS.

9. KoHcepBaTUBHBIE CUJIBL

10. ITorennuanpHas SHEPTUA.

11. CBsi3p MEXKOY NOTCHIMAILHON SHEPTUEH U CHIIOH.

12. OcHoBHOE ypaBHEHHE IWHAMWKHA BpAINaTEeIbHOIO ABMIXKCHHSI OTHOCHTEIHHO HEMOJBIIKHOMN
TOYKH.

13. YpaBHeHUe IUHAMIKH BPAINaTeIbHOTO JABMIKCHHS OTHOCHUTENIFHO HETIOIBH)KHOM OCH.

14. MowmeHnT nHepnum.

15. KuseTndeckast SHEprus Bpalqalomerocs Tea.

16. PaboTa BHEIMHKX CHJI IIPY BPAIlEHUH TBEPIOTO TeJa.

17. 3axoH coxpaHEHHI MEXAaHUYECKOH SHEpPTHH.

18. VYnap abcomoTHO yIpYruX B HEYIPYTHX TeJ ¢ TOUYKK 3pEHHMs 3aKOHOB COXPAHEHHUS.

19. 3akoH coxpaHEeHUSI MOMEHTA UMITYJIBCA.

20. YpaBHeH#e coCTOsSHHS UaeabHoro ra3a (YpaBuenue Menneneesa-Knanelipona).

21. laBnennie. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETUICCKOH TCOPHH.

22. Temneparypa.

23. Buytpennss sueprus. Teriora u pabota. IlepBoe Havamo TepMOIuHEaMUKH.

24. Cxopoctu ra3oBbeix MoJiekyst. Onsit HItepHa.

25. Pactipenenenue MONEKyJ rasa no ckopoctsM. Gynknus pacnpeneneHus Makcsenna.

26. HamGoee BeposTHAS, CPEAHASI KBaJpaTUIHAs U CPESOHS apudMeTrndeckas CKOPOCTH MOJIEKYIT
rasa.

27. Pacnpenenenue MakcBesuia o 3HAYSHUSIM KHHETHYCCKON SHEPTHH.

28. Gopmyna Makcseta a1k OTHOCUTENIBHBIX CKOPOCTEH.

29. BapomeTtpudeckas Gopmyna.

30. Pacupenencuue bonsrmana.

31. TerutoémxocTs rasza. @opmyna Maiiepa.

32. Uzoxopuueckuil npouece.

33. M3obapudeckuii mporece.

34. MzoTepMudeckuii mpoiiecc.

35. Annabaruueckuii nporecc.

36. Ionutponuyeckue Mponecchl.

37. O6parumeit nuxn Kapso.

38. HeoGparmmerit ot Kapso.

39. DHTponusl.

40. Viamenenvie 3HTPOINH IIPH 00paTUMBIX M HEOOpaTHMBIX IIpOIECCaX.

41. Bropoe Ha4aiio TepMOAUHAMHUKH.

42. Cobonnas ¥ cBs3aiHas sHeprus. Gu3ndecKuit CMBICIT SHTPOIHH.

43, CTaTUCTHYECKUH CMBICI SHTPOIMH.
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44. Tperse HaYaJIO TEPMOAMHAMUKHY.

45. OnexTprdecKuii 3aps. 3aKOH COXPaHEHHUS IEKTPUUECKOTO 3apsiia.

46. B3anmozeiicTBrE 3IIEKTPUYECKUX 3apSIoB B Bakyyme. 3akoH Kyiona.

47. Dnexrpuyeckoe noie. Hanpsox&aHOCTS dnekTpudeckoro nosst. CHioBble JIMHNH,

48. Ilpuauun cynepro3ulyy SNeKTPUICCKHX TTOJIEH,

49. Ilone mumons.

50. Teopema Octporpazackoro-I'aycca s BeKTOpa HAMPSIKEHHOCTH 2EKTPHYECKOTO TOJHL.

51. Ione GeckoHEUHOH OJHOPOIHO 3aPSDKEHHOM IUIOCKOCTH.

52.Tlone BYX paBHOMEPHO 3apsKEHHBIX IUIOCKOCTEH.

53. Ilone 6eCKOBEYHOTO 3apsHKCHHOTO MHIHH/IPA.

54. Ilone cheprueckoit mpoBoAsIIEH TOBEPXHOCTH.

55. Ione 06BbEMHO-3apsDKEHHOrO MIApa.

56. Muddepermuansaas Gopma Teopems 'aycca.

57. Ilorennuan. PaboTa CHII SIEKTPOCTATUIECKOTO IO,

58. DHeprust B3anMOIEHCTBYSI CHCTEMBI 3apsAJIOB.

59. CBa3p MeX Iy HaOPsDKEHHOCTHIO BIEKTPOCTATHYECKOTO IO M IOTEHITAIOM.

60. PasHOCTh NOTEHIMANIOB MEXTY TOUKAMH II0JIs, 00pa30BaHHOTO GECKOHETHOM 3apsKeHHOM
ILJIOCKOCTBIO.

61. Pa3sHOCTh NOTEHIMANIOB MEXY TOYKAMH IOJIsI, 00Pa30BaHHOTO AByMs GeCKOHEUHBIMHU 3apsi-
MKEHHBIMH IIJIOCKOCTSIMM.

62. Pa3HOCTH IIOTEHIHAIOB MEX/Y TOUKAMH OIS, 00Pa30BaHHOTO GECKOHEUHBIM 3aPSHKEHHBIM
JUIMHHBIM UIAHIPOM.

63. PasHOCTh NOTEHIMANIOB MEX/Y TOYKAMH OIS, 00pa30BaHHOTO 3apsDKEHHON MTyCTOTENoM che-
poii.

64. PasHOCTh MOTEHIMANIOB MEX/y TOUKAMH 0TSl BHYTPH 00BEMHO-3apsHKEHHOTO MIApa.

65. upkymsmust BeKTopa HAIPsDKEHHOCTH JIEKTPOCTATUYECKOTO OIS,

66. [lonspu3anyst AUBIEKTPHUKOB.

67. CerHeTO3IeKTPUKH.

68. Bexrop 31eKTpHIECKOT0 CMEIICHUS (ANEKTPHYECKas HHIYKIIU).

69. TloTox BeKTOpa INMEKTPHYECKOTO CMELEHM.

70. Usmenenwe exropos E u D Ha rpanune pasgena IByX JAUIIEKTPAKOB.

71. PactipeneneHne 3MeKTPHICCKUX 3aps0B HA IIPOBOJHHUKE.

72. HanpsoxEHHOCTD OIS BOJIKM3H HOBEPXHOCTH 3aPsDKEHHOTO IIPOBOIHMKA.

73. CBOMCTBO 3aMKHYTOM NPOBOASAINEH 060I0UKH.

74. OneKTpOEMKOCTD.

75. Konnencaropsl. CoenyHenre KOHICHCATOPOB.

76. SHeprusi 3apsHKEHHOTO IPOBOAHMKA.

77. DHeprus 3apsHKEHHOTO KOHJCHCATOPA.

78. OHeprus 3MEKTPUIECKOTO OIS

79. IlocrosiHHBIHN neKTpUUECKuil TOK. DNeKTprUecKuit ToK. IIToTHOCTE ToKA.

80. VYpaBHEHHE HENPEPHIBHOCTH.

81. DOnexTpoxBmXKymas cuia.

82. O606ménHbli 3akoH OMa 7151 HEOMHOPOTHOTO YIaCTKA IEMH.

83. PasperBnénnsle nenu. [Ipasuna Kupxroga.

84. MomsaocTth Toka. 3akon [xoyns-Jlenma.
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85. Crarudeckoe MarHUTHOE I10JIE B BaKyyMe. BeKTOp MarHuTHON WHIYKIKH,

86. 3axon buo-Caapa-Jlamnaca.

87. MaruutHoe 1one npsMoro Toka.

88. MaruuTHOE 110JIe KPYroBOT'O TOKA.

89. MarsuTHOE 1oJie IBIKYIIErocs 3apsja.

90. 3axon Amnepa. Cuia, AeficTByIOIAS HA MPOBOJAHMUK ¢ TOKOM B MArHUTHOM IIOJIE.
91. KoHTyp ¢ TOKOM B MarHUTHOM IIOJI€.

92. Cuna Jlopenna.

93. JIBwxeHue 3apsHKEHHOM 4acTHITHI B OJHOPOIHOM MarHUTHOM IIOJIE.

94. Oddexr Xomia.

95. Iupkynamus BeKTopa MarHUTHON MHIYKIHH.

96. MarauTHOe HoJie COJICHON/ A,

97. MarHutHoOe NnoJie TOPOua.

98. Pab6ota o nepemMeIeHuIo MPOBOJHUKA U KOHTYPa ¢ TOKOM B MArHUTHOM IIOJIE,
99. MarnutHOE HoJE B BemecTBe. HaMarHuueHHOCTh M HAIPSKEHHOCTH MATHUTHOTO IO,
100. MarHuTHBIE MOMEHTHI JIEKTPOHOB U aTOMOB,

101. InamaraeTusm.

102. TapamarueTusm.

103. CBoficTBO (heppOMarHUTHBIX MATEPHUAIIOB.

104. MaruuToMexaHngeckuii 3¢ dhexr.

105. Ilpupona cioHTaHHO! HAMAarHUYEHHOCTH (eppOMarHeTUKOB.

.106. Ilpenomnenue Bexropos E u H Ha rpanuiie pasniena aByX OXHOPOAHBIX MATHETUKOB.
107. SIBneHue 3MeKTPOMArHUTHON WHITYKITUH,

108. Omnextponsrxymias cuna (3.21.C.) HHAYKIHH.

109. TIlpupona sABneHUS IEKTPOMArHUTHON HHIYKIIHH.

110. Buxpessie Toxu (Toxu Dyko).

111. SBnenme caMOMHAYKIIHH.

112. Bzaumuasi MHAYKIIHS,

113. DOHeprus MarHKHTHOTO IIOJIA.

114. BuxpeBoe 3leKTpHYECCKOE TOJIE.

115. Tox cmemenus.

116. VYpaBrenus Makcpea.

117. CxopocTh pacnpoCTpaHeHHs IEKTPOMATHUTHOTO IIOJIS.

118. PemsaTuBHCTCKas TPaKTOBKA MarHATHBIX SIBICHHM.

119. T'apmonnyeckue xoneGaHus U UX XapaKTEPUCTHKH.

120.  OcnoBHOe ypaBHEeHHE JUHAMHIKM FapMOHHYECKUX KoeOanuit, ['apMOHIYECK i OCIIILIATOP.

121. Maremarudeckuit MasTHUK.

122. Qusnueckuit MasTHHK,

123. TlpyXvHHEBIH MasTHUK.

124.  Ilpencrasnenue konebanuil IOCPEACTBOM BEKTOPHBIX AMArpaMM (METON BEKTOPHBIX JHa-
rpamMm).

125. Cnoxenue rapMOHHYECKHX KoNeGaHU HAIPABJIEHHBIX BIOJE OJHOM IPAMOI,

126. buenus.

127. Cnoxenune B3aMMHO [IePHEHIUKYISPHBIX Kojebanuii. ®urypsr JInccaxy.

128. CpobopaHble 3aryxaromye MEXaHHYECKHE KOJIeOanus.

129. XapakTepucTHKH 3aTyXaromux KoJicOanuii.
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BeiHyX/I€HHBIE MEXaHUIECKUE KOJIeOaHusl.

Onextpuueckue konebanus. KBazucranuoHapHbIe TOKH.

CBo0OoaHbIE ANEKTPOMArHUTHBIE KOJIeOaHus B KOHTYpe €3 aKTHBHOTO CONPOTHBIICHHSL.
CpoboHble 3aTyXarouye MeKTpUIecKue KojaeOaHus B KOHTYpE.

BemHyKaeHHBIE 37EKTpHYUECKUE KOJIEOaHusI.

PactpocTpaseHnue BOJH B YIPYTOii cpefe.

YpaBHEHUS TUIOCKOH 1 chepruiecKoii BOJIH.

['pynmoBas ckopocCTs.

Hanoxenne (uarepdepennus) BoaH. CTogune BOIHEL

3BYK.

D¢ dext [doruiepa i 3BYKOBBIX BOJIH.

BonroBO€ ypaBHEHHUE.

OneKTpOMarHUTHBIE BOIHEL

Onrugeckuii adpdexr Jlonnepa.

OHeprus dIEKTPOMAarHUTHOM BOJIHEL

HHTEHCHBHOCTD 3IEKTPOMAarHUTHOM BOJIHEIL.

OtpaxeHue U MPeJIOMIICHAE 3IEKTPOMArHUTHBIX BOJIH OT IPAHMITBI paszielia ABYX OIHOPO/I-
HBIX JUBJICKTPUKOB.

Wnrepdepennus crera.

Mwnpuna nonoc uaTEpdEPSHIHA.

KorepenTHOCTS.

Merox IOHTa.

Hurepdepennus npy oTpakeHHH IIPH OTPAXKEHHUH OT TOHKOU [IPO3PavHOi IIIACTHHKH.
HrTepdepernus oT IIaCTHHKH MEPEMEHHOMN TONIUHLL (KIHHA).

Konsia Herorona.

Judpaxuns csera. [purmun Noitrenca-Openens.

Meron 308 Openensi. 3oHHAs IUIACTHHKA.

Hudpaxnus Ha KpyIJIoM OTBEPCTHH M HETIPO3PAYHOM TUCKE.

HAudpaxmus B napamienbHeIX Tydax (mudpaxnus Opaynrodepa).

Judpaknms oT menu.

Hudpaxaronnas pemérka.

CrexrpanbHoe paszioxeHue. Pazpemmaromas ciocoOHOCTh PEIIETKH.

Judpakiusg Ha IPOCTPAHCTBEHHBIX peméTkax. Judpakmus peHTTeHOBCKUX JIydeit.
EcrecTBeHHBIH U MMOJISIPH30BAHHBINA CBET.

[Monspuzanys mpu OTpaXXeHUH U IPEIOMIICHHH. 3aKoH bproctepa.

Ionsipu3zanyst mpu ABOMHOM JTyYepeiOMIICHHH.

3axon Maimoca.

Wurepdepenitus moisipr30BaHHbIX BOJIH.

HcxyceTBeHHOE IBOMHOE JTydernpenoMieHne (MCKyccTBeHHas anm3oTponus). Sddext Keppa.
Bpamenue miockoCcTH NOJISpU3aIvH.

2 Cemectp.

Hucnepcus ceera.

OnemeHTapHas (KJIaCCHYECKas) TEOPHUS JUCHIEPCHH.
[Tornomenne cera.

Paccednue cBera.
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Wznyuenne BaBunosa-UYepenkona.

Teruonoe nznyuenue. 3axon Kupxroda.

3akon Credana-bonsimana. 3akon cMmetenus Buna.
@opmyna [Tnanxka.

Bremmnwit pororddexr.

. ®otons! OmeiT bote (MeTor coBnaaeHmit).

. D¢ dexr Komnrona.

. TopM0o3HOE PEHTIEHOBCKOE M3IyIEHHE.

. XapaKTepuCTUYECKOE PEHTTEHOBCKOE U3JTYUCHHUE.

. laBnenue cBera.

. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax Popmyna Bamsmepa.

. Onemenrapuas Teopus bopa.

. OnprT @panka u I'epua.

. 'umotesa ne bpoitist. Bonossie cBoiicTBa BemmecTna.

. Ilpuanun BeonpenenéHHOCTH.

. Bonnnosoe ypasuenue lllpenunrepa. ®usnyeckuit cmpicn V-pyHKmu.
. KBanToBaHue sHEpruy 31eKTPOHA B OMHOMEPHOH TMOTEHITHALHON sIME.
. KBaHTOBBII rapMOHMYECKHHA OCIIIILISTOD.

. [IpoxoxneHne yacTUIIBI Yepe3 NOTEHIMAIBHBIN Oapbep.

. I'maBHOE U OpOUTATBEHOE KBAHTOBEIC YHCIA.

. IIpocTpascTBEeHHOE KBaHTOBAaHME (MarHUTHOE KBAHTOBOE YHCIIO).

. Ciiun anexrpona. Onsit IlTepra u ['epnaxa.

. Pactipenienenue >1eKTPOHOB I10 SHEPreTHYSCKAM YPOBHSIM aTOMOB.

. [Ipwuaun Haymm.

. HlnprHa cneKTpaibHBIX THHAK. TOHKAs CTPYKTYpa CHEKTPATbHBIX JIMHHH.
. Db gexT 3eemana.

. MonexynsipHbie CIEKTPHIL.

. Bemnyxnennoe uznmyuenne. Jlazepsl.

. TepmonuHamMugeckmii crioco6 omucanmst KOJUIEKTHBA YacThIl. XuMudeckuil moteHman. Cra-

THCTHYCCKHI CII0CcO0 OIMCaHMs KOJUIEKTHBA YACTHII.

HeBpipoxieHHBIE H BBIPOXKACHHBIE KOJUICKTHBEI.

OyBKOAS pacpeleNeHusI.

Yucino cocrosauit Juist Mukpodactuil. [ToHstre o (ha30BOM MPOCTPAHCTBE U €I0 KBAHTOBAHHH.
[InotHOCTS COCTOAHMIA.

HeBbIpoXKIeHHOCTD MI€THHOTO Ta3a ¥ BEIPOXKIEHHOCTH 3IEKTPOHOB B METAILIE.

Oyuxiws pacupeaeIeHus I HEBRIPOXKISHHOTO Ta3a. OyHkus pacupenenenus Makcpena-
Bonsimana.

OyHKIUS pacipenesIeHus VIS BBIPOXKISHHOTO Tra3a GepMuoHoB. QYHKIMS pacIpeacIeH s
Depmu-/upaxa.

. Bimsinue Temmeparyps! Ha pacnpeneneaue Gepmu-Jlupaka.
42.
43.
44,
45.
46.

Cpengsis 3HEPrys BRIPOXACHHOTO ra3a GpepMuonos. JlaBnenue SIEKTPOHHOTO rasa.
Oyuxius pacnpenencHus bose-OlnmTelina.

OcHOBHBIE BB TBEPABIX TEIL

Bupl MeXXaTOMHBIX CBsI3el B TBEPABIX Telax.

ITousiTHE 0 TEOPHUM KPUCTAIUIMYECKON PEINETKH.
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47. legexThl B KpucTanaax.

48. Tlonstre 0 HOpPMaNBHBIX KoNeOaHUIX KpucTamudeckoit pemérku. CoekTp HOpMaJIbHBIX KoJle-
Oanuil.

49. XapakTtepuctudeckas TeMieparypa Jedas.

50. ®oHOHEL

51. TennmoémkocTh qUANEKTPUKOB (Teopus Jebas).

52. Tenno&MKOCTE 3MEKTPOHHOr0 rasa (TeIIOEMKOCTE METAILIORB).

53. TenoBoe paclmupeHne TBEPABIX TEIL.

54. TennonpoBOAHOCTE PEIIETKHU (IUAICKTPUKOB). TEILIOMPOBOIHOCTS METAILTOB, 3aKoH Buaema-
Ha-Opanna.

4 Meroguyeckne MATEPHANBI

CornacHo yHKTY 12 paboueit mporpaMMaI.

1. OcHoBHAas TUTEpPATYpA:
1. CasemseB M.B. Kypc obmieii ¢usuxu: yuebHoe mocobue s Bry3oB: B 3 1. —7-e¢ m3n.,

crepeotu. — CII6.: Jlans, 2007.

T. 1: Mexannka. Monexyispaas ¢msuka. —432 c. (B 6ubmiorexe — 155 9K3.).
T. 2: OnexrpryectBo 1 MarseTu3M. Bommbl. Ontuka. — 496 c. (B 6ubnuorexe — 148 3K3.).
T. 3: KpanroBas ontrka. AtomHas ¢usnka. Pusuka TBEpIOTO Tena. OuU3nKa aTOMHOTO SApa U
3lleMEeHTapHBIX YacTHL. — 317 c. (B 6ubmuoreke — 151 ax3.).
2. @pumr C.0., Tumopesa A.B. Kypc obme#t ¢pusuxu. B 3-x TT. [Dnexrponnsiii pecype] — CII6.:

Jlans, 2009.

T. 1: ®u3ugeckue ocHOBBI Mexanuku. MomnekynspHas ¢usuka. Konebanus u BOIHEBL — 13-¢
u3., crepeorun. — CII6.: Jlams, 2009. — 480 c. Pexxum moctyma on-line ¢ xOMIBIOTEPOB
TYCVP: http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=416.

T. 2: OnexTprudeckue U 3JEKTPOMarHeTHUYECKue siBiaeHUs. — 12-e¢ u3z,, crepeorurn. — CII6.:
Jlamp, 2009. —-528c. Pexmm gocryma on-line ¢ xommstorepos TYCVYP:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=418.
T. 3: Ontuxa. AtomHas dusuka. — 10-e u3n., crepeorun. — CII6.: Jlans, 2009. — 656 c. Pexum
Joctyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=419.

3. 3ucman I'A., Tonec O.M. Kypc obmeit ¢pusuku. B 3-x 1. [Dnexrpounsiit pecype] — CII6.:

Jlann, 2007. )
T. 1: Mexanuka. Monexynspras ¢usuxa. Konebanus u BomHbl. — 7-¢ u3ix. — 352 ¢. Pexum
JOCTyTIa on-line c KOMITBIOTEPOB TYCYP:
http://e.Janbook.com/books/element.php?pll_cid=25&pll _id=505.
T.2: OnextpuuecTBo M MarHeTH3M. — 7-¢ u3g. —352c. Pexmm pocryna on-line:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ xomnsiotepoB TYCVYP.
T. 3: Ontuxa. ®u3uka aroMOB ¥ MOJIEKyl. PU3UKa aTOMHOTO Spa ¥ MUKPOYACTHIL. — 6-€ M3,

-512c. Pexnm JOCTyIIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.Janbook.com/books/element.php?pll _cid=25&pll id=508.

2. lononHuTeIbHAN JUTEPATYPA:

1. CasenneB V.B. COopHEK BOIIPOCOB ¥ 3a/1a4 10 o0mell Qpusuke. [DIeKTpoHHbIi pecype] — 5-
e u3h., crepeorun. —CII6.: Jlams, 2016. - 292c¢. Pexum Jgocryma on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=71766 ¢ xomnsiotepoB TYCVYP.

2. HUpomoB M.E. Mexanuka. OCHOBHBIE 3aKOHBL — 8- m3n., crepeormn. —M.: BMHOM.
JlaGoparopus 3nanuit, 2006. — 309 c. (B 6ubnuoreke — 99 3K3.).

CornacoeaHa Ha noptane Ne 235



22

3. Upomos WLE. ®usmka makpocrcTeM. OCHOBHBIC 3aKOHBL — 3-€ H3M., CTEPEOTHIL — M.:
BHUHOM. JIaboparopus 35anui, 2006. — 207 c. (B 6ubmuoreke — 50 3K3.).

4. Uponos U.E. Onexrpomaraernsm. OCHOBHBIE 3aKOHBL YueOHOE II0CO0HE [UIS BY30B. — 5-€ H3I.
— M.: BUHOM. Jla6oparopus 3nanuit, 2006. — 319 c. (B 6ubmuoreke — 101 5k3.).

5. Uponos MLE. Bonuossie nponeccsl. OCHOBHBIE 3aKOHBIL yueOHOe mocobue. — 3-¢ u3m. — M.:
BUHOM. Jla6oparopus 3uanuit, 2006. — 263 c. (B 6ubnuoreke — 100 3x3.).

6. Uponos M.E. KBantoBas ¢usuka. OCHOBHBIC 3aKOHbBL Y4eOHOEe mOCOOMe JUIsl BY30B. — 2-€
u3n., gon. — M.: BUHOM. JlaGoparopus 3uanuit, 2004. — 256 c. (B 6ubnuoteke — 100 3K3.)..

7. HUponoe W.E. 3amaun mno oOmeit ¢usmke: Yuebnoe mocobue it By30oB. — 7-€ H3L.,
crepeoruil. — M.: BUHOM. JlaGoparopus 3uanuii, 2007. — 431 c. (B 6ubmuotexe — 496 3k3.).

8. Hepros AL\, BopobséB A.A. 3amaunuk mo ¢usmke: YueOHOEe mocoOue i BTy30B. — 8-¢
u3., mepepab. u non.— M.: @mmariut, 2007. — 640 c. (B 6udanorexe — 99 3k3.).

9. Bonekenmreiin B.C. COopuuk 3amau mo obmemy kypcy ¢usuku: YueOHOe mocobue it
BTY30B. — 12-¢ u31., ucnp. — M.: Hayxka, 1990. — 396 c. (B 6ubnmorexe — 148 3k3.).

10. Kozeipe A. B. Kypc neknuit mo ¢usuke: Yuebuuk. — Tomck: TYCVYP, 2007, — 421 c. (B
o6ubimoreke — 697 5K3.).

11. Kanaumwukop H.IL, Koxeruuio HM. O®usuka. MHTepHET-TeCTHpOBaHHE 0a30BBHIX 3HAHMUIA.
[Onexrponneit  pecype] —1-e w3n. —CII6.: Jlams, 2009. —160c. Pexum gocryma on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pl1_id=172 ¢ xommsiorepos TYCVP.

12. JIozosckuii B.H. Kypc ¢usuxu. B 2-x 1T. [OnexTponusiit pecypc] — 6-¢ u31., HCIpP. U O, —
CII6.: Jlans, 2009.

T. 1: ®usuueckre OCHOBEI MEXaHUKH. DIIEKTPHYSCTBO M MarHeTusM. Ousnka konebaHumit u
BOJIH. - 576 c. Pexcum JlocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.

T.2: KsanroBas ¢usuxa. Crarmcruueckas ¢usmka wu - tepmomunamuka. CoBpeMeHHas
busnyeckas KapTHHA MHpa. ~608 c. Pexum JocTyna on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pll _id=239 ¢ xommsiorepos TYCVP.

13. Casenpen 1.B. Kypc o6meit ¢pusuxu. B 3-x TT. [Onexrponnsii pecype] — CII6.: Jlans, 2011.

T. 1: Mexanuka. Monexymsapuas ¢usuka. — 11-e u3n., crepeorun. — CII6.: Jlans, 2011, -
432 c. Pexxum JocTyma on-line c KOMITHIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2038.

T. 2: DOnexrpuyectBo U MaraeTusM. Bonael. Onrtuka. — 11-e u3n., crepeorun. — CI16.: Jlans,
2011. - 496 c. Pexum JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2039.

T. 3: KsanTopag ontuxa. AtomHas dusuka. Ousuka TBEpAOro Tena. OU3MKa aTOMHOTIO SJpa ¥
SIeMEeHTAapHBIX YacTul. — 10-e m3n., crepeormm. — CII6.: Jlams, 2011. —320 c. Pexum
JIOCTyIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2040.

3. Yuebuo-meTommueckue mocobust u mporpaMvuoe obecrnedenne

1. Yuebno-memoduueckue noco6us Ona RPAKMUYECKUX 3AHAMUNE U CAMOCHOAMETbHOIL
pabomsl [ DneKTpOHHEIN pecype]:

2.1. Yyxxos IO.I1. Pabora u sHeprus. 3akoHBI COXpaHEHHS B MEXaHUKE: COOPHHK 3amad I
MPaKTUIECKUX 3aHSITHH. — Tomck: TYCVYP, 2010. — 24 c. Pexum nocryna cBoOOMHBIN IS CKAUHBAHUS:
http://edu.tusur.ru/training/publications/1100.

2.2. Jlswmn A.B., MarasuanuxoB A.JL., Tpos JI.A. Monexynspras ¢pusuka: COOpHUK TECTOBBIX
BOMPOCOB JUIs CaMOCTOATENBHOM paboThI ¥ I IpaKTHYeCKuX 3auaTHif. — 2009, 30 c. Pexxum nocrymna
CBOOOIHBIH /TSl ckaumBaHus: hitp://edu.tusur.ru/training/publications/1234.

2.3. Jlsaun A.B., Marasuunaukos A.JI., Opnosckas JI.B. Tepmomunamuxa. Yactes 1: CGopHuK
TECTOBBIX BOIIPOCOB JJIS CaMOCTOSTENIBHON paboThl M JJIs mpakTUdecKuX 3aHatuii, — 2009. 43 c.

Pexxum nocryna cBoGomHbIN Ut ckaunBanust: http://edu.tusur.ru/training/publications/1235.
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2.4.Taneesa AWM., Jlsuun A.B., Marasunnukos A.JI. Tepmonunamuka. Yacte 2: C6opHEK
TECTOBBIX BOIPOCOB JIJIS CAMOCTOATENIBHOM paboTHl M JJS MpakTuyeckux 3amsaruii. — 2010. 22 c.
Pesxxum noctyna cBoGoOmHbIM i ckaunBanus: http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuit IO.A. Bonmopas onrtuka: Metomuueckoe nocobue. COOPHHK TECTOBBIX
BOIIPOCOB. —2009. 24 c. Pexxim JocTyna CBOOOIHBIIH JUIST CKauYMBAHUS:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos I0.I1. DnemeHTH aTOMHON (DM3UKU U KBAHTOBOM MEXaHHUKM: Y4e6HO-METOMHYECKOE
nocobue. COoprEK TecToBRIX Bompocos. — Tomek: TYCYP, 2011. — 68 c. Pexum moctyna cBoGoaHbIH
JUIst cKadmMBaHMA: hitp://edu.tusur.ru/training/publications/1104.

Cornacro mynxty 12.3.3 paGoueit mporpamMmet.
2. Yuebno-memoouueckue nocobus Ons GvinONHEHUA NAGOPAMOPHULIX paGom [DnexTponubIit

pecype]:

3.1. Bypnosumun B.A., Tposn JLA. Jlunamuka Mmastauka OGepGexa: Meromuueckue
yKasauus K naboparopHoii pabote. —2007. 13 c. Pexum nocTyna cBOGOIHDIH ISl CKAUHBAHHMSL:
http://edu.tusur.ru/training/publications/918.

3.2. bypnosumun B.A., Tposn JLA. KuHemarnka paBHOYCKOPEHHOIO BpaICHUS:
Meronuyeckue ykasanus x maGoparopuoit paGore. —2012. 13 c. Pexcum gocryna cBoGORHBIH
I ckaumBaHust: http://edu.tusur.ru/training/publications/923.

3.3. bypauesckmii [O.A.  M3yueHHe CBOWCTB IUONEKTPHUKOB B  [OJNE  ILIOCKOTO
KOHZIeHCaTOpa: MeToquyeckue yka3anus K Tabopartoproi paGote. — 2012, 15 c. Pexum mocryna
cBOOOAHBIN 1151 cKaumBaHus: http://edu.tusur.ru/training/publications/873.

3.4. MIanosa E. B. Vi3yueHre MarHuTHOTO [OJIsSL KPYTOBOTO TOKA: METOMUECKHE YKAZAHUS
K naboparopuodt pabote. —2007. 12c. Pexmum mgocTyma CBOGOIHBIN U CKAYABAHHS:

. http://edu.tusur.ru/training/publications/863.

3.5. Bypauenckuit 10.A. Onpexenenne ymenpHOro 3apsja  JJEKTPOHa METOJIOM
MargeTpona: Meropuueckue ykasanus K naboparoproit paGote. — 2011. 14 ¢. Pexxum gocryma
Uit CTyjieaToB, cotpyaHukoB TYCYP: http://edu.tusur.ru/training/publications/864

3.6. bypnosuuun B.A.,  Tposm JLA. Msyuenwe 3aryXalOmEX  3IeKTPOMATHHTHBIX
Kxonebanuii: Meronuyeckne ykasanms K JiaGoparoproi pabore. —2007. 14 ¢. PexxuM mocryna
CBOOOMHBIH s ckaumBauust: http://edu.tusur.ru/training/publications/862.

3.7. Opnosckas JLB. M3yyenue uuTepdepeHInn a3epHOro H3NydeHHs: MeToguueckue
ykasaHus K jnaboparoproii pabote. —2010. 9 ¢. Pexum mocTyra cBOGOXHBIN I CKAYMBAHHKS:
http://edu.tusur.ru/training/publications/911.

3.8. ®enopos M. B., Bypnosuimu B.A. Buewmmumii ¢porosddexr. Msyduenne 3axoHa
Cronerosa u mposepka hopmynsl DifmmreliHa: MeTonuueckne yKazaHHsS K J1aGopaTopHOM
pa6ore. —  2009. 11 c. Pexum  nmoctyma  cBoGOmHBIA VI CKAUMBAHMSL:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapos H.A., KupmmioB AM. Mccnenosanuwe chmexrpa artoMa  BOJOPOZA:
Meronunueckue ykazanus K JaboparopHoii paGore. —2011. 18 ¢. Pexxum jocTyma cBOGOMHBIN
Juis ckauvBaHust: http://edu.tusur.ru/training/publications/917.
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