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MUHHCTEPCTBO OFPA3OBAHMS I HAYKH POCCHIICKOM ®EIEPAIIMN
denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE YUPEIKICHHE
BBICIETO IpodeccroHaNbHOr0 06pa3oBaHUs

«TOMCKMI IT'OCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM VIIPABJIEHHUA U
PAJIMOBJIEKTPOHUKI »

) YTBEPKIIAIO
Hpopeljﬁa/l/) 10. yqe6ﬁon paboTe

h ILE. Tposn
«f{G» C"J 2016 .

PABOYAS ITIPOTPAMMA YYEBHOM JIUCIUATIIMHBI

PuzuKa
YpoBenb ocHOBHOI 06pa3oBaTeILHON MPOrpaMMbI OaxanaBpuar
Hanpasnenne nogroroskn 11.03.02 — MHDOKOMMYHUKAIMOHHBIE TEXHOJIOIMH M CHCTEMBI CBS3H
Mpoduis 3alUIIEHHBIC CICTEMEI W CETH CBSI3YU
Dopma oOyueHuUst ouHag
@axynbTer ___PannoTeXHUIECKUT
* Kadenpa P3U
Kype(s1) 1 Cemectp(er) __ 1,2
Yuebubiii nan Ha6opa 2016 rosia 1 OCIENYIOMMX JIET
Pacnpeneaenue paGouero BpeMenn:
S |E || B
Ne Buanr yuebHoit paboThi S=g e 8 =
[ ) [2)
(O & =
1 | Jexnuu 54 | 34 | 88 | yacos
2 | JlaGopaTopHbie paboThi 36 | 26 | 62 | yacoB
3 | INpaxTHyecKne 3aHsITH 54 | 34 | 88 | yacos
4 | Kypcosoii npoexr / pa6ora (KPC) (aynuTopust) - - - | yacoB
5 | Beero ayaHTOPHBIX 3aHATHIA 144 | 94 | 238 | uacos
6 W3 HuX B METEPaKTHBHOM hopme | — - ~ | 4acoB
7 | CamocrosTenbHas pabora crynenros (CPC) 72 | 122 | 194 | yacos
8 | Beero (6e3 sx3amena) 216 | 216 | 432 | yacos
9 | CamocTonTennHas paboTa Ha MOATOTOBKY M caavy sKk3amena | 36 | 36 | 72 | yacoB
10 | O6mas TpyR0EMKOCTH 252 | 252 | 504 | gacos
(B 3a4éTHBIX expHUNAX) | 7 7 14 | 3ET
3ager CEMECTp
Ox3ameH 1,2 CEMECTp

Tomexr 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT« __ » 20 1

Pabouas mporpamma coctaBieHa ¢ yuérom tpeboBanuii Genepansaoro "ocy-
OapCcTBEHHOTO 00pa3zoBaTelNbHOTO cTaHaapTra Beiciiero obpasosanus (PI'OC) no
HamnpasieHuto noarorosku 11.03.02 — «HpOKOMMYHHKAIIMOHHEIE TEXHOJIOTHH 1
CUCTEeMBI CBS3M» (KBanmmbuKaius (CTerneHb) «bakanaBpy), yTBEPKIESHHOI'O MpUKa-
3oM MunnucrepcrBa obpa3oBaHus M Hayku Poccmiickoit ®@enepanuu ot 6 Mapra
2015 r. Ne 174, paccMoTpeHa W yTBepXKJeHa Ha 3aceqaHuu Kadenps! ¢puzuku 20

~anpens 2016 r., mpotoxon Ne 113.

PazpaboTtumnk: /

J lﬂ’ g A.B. JIsgunn

K.(h.-M.H., TOIEeHT Kabeapbl QU3NKH

3aB. xad. pusuku, npodeccop

I'IYCKaIOU.Ieﬁ Ka(benpaMI/I CIICINAaJIbHOCTH

Hexan PTO, noment

/ 3aBemyromuii IpodHIMpyOmeit
kadenpoit TOP, k.¢.-M.H., ToueHT AJSL. Nemunos
3aBenyOmuiA BRITyCKarOIIeit
kadenpoii P3U, 1.¢.-m.H., mpodeccop —K.C. 3anopun
IKemepThI: [/ D—
kad. dusyxu JIOIEHT e e D A.B. MesioBHuK
(MecTo paboThI) (3aHmMaeMast JOJDKHOCTD)  (MOAEHCE) (uHUIHAATEL, (haMUITHS)
kad. TOP JIOIICHT C.H. boromosoB
(MmecTo paboThl) (3anuMaemas IOJDKHOCTD) (moamuch) (MHUIIAANBL, (haMITHS)
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1. HEJHM A 3AJAYY JUCTIIUTTIINHBI

Hucuynnuna «@u3ukay H3ydaeTcss B IIEPBOM H BTOPOM CEMECTPE M IPENyCMaTpPHBAET
YTEHHUE JIEKIUH, IPOBENCHUE IPAKTUIECKUX U Ja0OpATOPHBIX 3aHATHH, IOJIyICHUE Pa3IuIHOTO
paza KOHCYJIbTAIUH,

Heasro aucuuminnabl «DU3KMKa» ABISETCS co3janue 6a3nl IS u3yueHus obienpodec-
CHOHAJIBHBEIX M CIEIHANBHBIX JUCIMIUIMH (QopmupoBanue y cryieHtoB TYCVYP nenoctHOro
IpeACTaBlIeHus] 0 PUMYECKUX IIpolleccax M ABJICHUSIX, IPOTEKAIONINX B IPHAPOJE, TIOHIMAHMS
BO3MOXKHOCTEH COBPEMEHHBIX HayYHBIX METOJIOB IIO3HAHUS IIPUPOJILI ¥ BIAACHUS UMH HA YPOB-
He, HeOOXOIUMOM Ui PEIICHUS IMPAKTHUECKUX 3a/1a4, BOSHHUKAIOINMX NPH BBITOIHEHUH IPO-
(hecCHOHATBHBIX 00S3aHHOCTEH.

3agadeii M3ydeHus Kypca QU3MKY SBISETCS OCBOGHHE CTYICHTAaMH X YMEHHE UCTIONB30BaTh:
® OCHOBHBIX IIOHSTHH, 3AKOHOB U Moenei
MEXaHUKH,
MOJIEKYJIIPHOH (¥3UKH U TePMOJNHAMUKHY,
3JIEKTPUYECTBA ¥ MarHEeTU3Ma,
TeopuH KosiebaHuit U BOIH,
BOJIHOBOU ¥ KBaHTOBOM ONTHKH,
KBaHTOBOH U aroMHO# (pu3uKy,
» GU3UKH TBEPIOTO Tela,
® METOJIOB TEOPETHIECKOTO U DKCIIEPUMEHTAIEHOTO MCCIICAOBaHMI B (hI3HKE;
® METOIOB OIICHOK MOPSIKOB (PU3MUECKIX BEJINIHH.

VVVVVY

2. MECTO JUCIUAILJINHBI B CTPYKTYPE OOII

Jucrummnaa «Pu3uka» OTHOCHTCS K YMCIY NUCHUIUIMH MaTeMaTHdecKOrO M €CTECTBEH-
HOHayuHoro nukia (6asosas yacts b1.b.13). 3Hanus 1 HaBBIKY, MOJTyICHHEIE TIPH €€ U3YUCHUH,
HCIIOJIB3YIOTCS B IIOCNIEAYIOMUX AUCIMIUIMHAX MpodeccuonanpHoro nukia («Teopus aiekTpu-
qeckux nemeiy, «3neKkTpoHuKa», «OOImas TeopHus CBSI3H», «DNEKTPOMArHUTHBIE HOJSL U BOJI-
HbD», «CXEMOTEXHMKA TEIEKOMMYHHKAIMOHHBIX YCTPOUCTBY, «be30IacHocTh XKu3HEAEITENbHO-
CTUY).

3. TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS JUCHUITINHBI

INponecc m3yuenns aucnuiummHbl «@u3nMKa» HampaBieH HAa (OPMHPOBAHHE CIIECAYIOIIHX
KOMIIETCHIINH

1) ciocoGHOCTRIO K camoopranu3anuy U camoobpasosanuio (OK-7).

2) cIOCOGHOCTBIO BIIAJIETh OCHOBHBIMH METOAaMM, CIIOCOGAMH U CPEACTBAMHU IIOJTyUYEHHS,
XpaHeHus, nepepabotku uaGopmanuu (OIK-3).

B pesyabTaTe m3yuenust Kypea GU3HKN CTYAEHTHI HO/DKHBI

3naTh ocHOBHBIC (H3HMYECKHE SBICHUSA, QYHIAMEHTANBHbIC TIOHATUS, 3aKOHbI H TEOPUH
KIIACCHYECKON ¥ COBPEMEHHOM (pU3MKH.

YMeThb BBIIENATh KOHKPETHOE (QH3IYecKoe CollepiKaHre B IPUKIIAIHLIX 3aa4ax Oy ryiuei
eI TeILHOCTH.

Baaners HaBBIKAMHE MCTIOIB30BAaHUSA OCHOBHBIX IPHEMOB 00pabOTKH KCIIEPHMEHTAIBHBIX
JaHHBIX.
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4. OBBEM JIMCIUILIAHBI ¥ BUJbI YYEBHOM PABOTHI

Bune! yuebHO#M paboThI Cemectpit | Beero
9acoB
1 2

| AyauTopHbie 3aHATHS (BCEro) 144 | 94 | 238
B Tom uucre:
Jlexuun 54 | 34 88
JIaboparopusle pabotst (JIP) 36 | 26 62
IIpaxTuyeckue 3austus (I113) 54 | 34 88
Kypcosoii npoext / pabora (KPC) (ayauropHas Harpyska) | — - —
Hpyaue 6uodwi ayoumopnoii pabomor
CamocrositesbpHas pabora (Beero) 72 1122 | 194
B Tom unce:
[IpopaboTka JIEKIIHOHHOrO MaTepHaa 15 | 34 49
IToaroToBKa K MPaKTHYECKHUM 3aHATHIM 17 | 26 43
Brimosisene foManmHuX 3a/1aHui 15 | 18 33
Ioaroroska K KOHTPONBHBIM paboTaM M KOJUIOKBHYMaM 7 10 17
IHoaroroska k 1ab0paTOpHBIM 3aHITHIM 18 | 34 52
CamocrosATenbHOE H3YUEHHE TEM TEOPETUYECKOM YacTH — — —

| HloaroroBka K 3K3aMeHy 36 | 36 | 72
Bug npoMexyTouHOH aTTecTanuu (3a4ET, 9K3aMeH) JK3 | Ox3
O6mas TpyaoéMKOCTh Hac 252 | 252 | 504

3auéTnbie equnuIbl TPYA0EMKOCTH | 7 7 14
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5. COAEPKAHWE JACIMTIIINHBI

5.1. Pazmenbl JHCHUIIIMHLE ¥ BH/ILI 3aHaTHH

Tabmuna 5.1.
No | Hamverosanue pasena Texr, IIpaxr. | JIa6. cpc | Beero tgﬁ'ﬁgggﬁ’:}"e
TMCITATLTAHBI 3aHAT. | 3aH. Jac. (OK, TIK)
IlepBslit cemecTp
1 | Mexanuka 8 8 8 16 40
9 Monexynspras Qu3uka 6 g 8 16 18
¥ TEPMOJTTHAMUKA
3 DNEeKTPUUIECTBO M MarHe- 4 2 12 | 20 "8 OK-7, OIIK-3
TH3M
4 | KoneGaHus 1 BOJIHEBI 8 10 8 10 36
5 | BoxnoBas ornrtuka 8 6 - 10 24
Bropoii cemectp
5 | BonroBas ontuka 2 2 8 22 34
6 | KBanToBas ontuka 6 12 8 50 76
7 KBanroBas usuka u 2% 20 10 50 106 OK-7, OIIK-3
¢busuka atoma
8 | Beero: 88 88 62 | 194 | 432
| Uroro: 432 gaca
S.2. Copeprxanye pa3ie/ioB JHCHMIIINHLI (110 JCKI{HIM )
Tabmuma 5.2.
No Haumenosanue Tpynoém | @opmupyemsie
o/ pas3zena Coneprxanue paznena KOCTH | KOMIIETEHIHH
JUCIATLIHHBL (4ac.) (OK, IIK)
1 2 3 4 5
Iepbiii cemecTp
1 | Mexanuka 1.1. ®u3uxa kak QpyHIaMEeHTAIbHAS HAyKa, 8
1.2. Kunemarvka MarepuanbHOH TOUKH KM TBEP-
JIOTO TETA. OK-7,
1.3. JlunamMuika HOCTYIIATEILHOTO M BpalaTelb- OIIK-3
HOTO JIBWXXEHUS TBEPIOTO TeJIa.
1.4. 3axoHBI COXpaHeHHns B MEXAHUKE.
2 | Monexyasip- | 2.1. 'a30BBIe 3aKOHBL 6
Hast dusuka u | 2.2. 3aKOHBI TEPMOANHAMUKH. OK-7,
TEPMOTHHA~ 2.3. Kinaccryeckue CTaTUCTHKH., OIIK-3
MHKA
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JyekTpuye-
CTBO M MarHe-
TH3IM

3.1. DnexTpocTaTu4eckoe mojie B BaKyyMe.
3.2. DneKTpOCTaTHYECKOE II0JIE B BEIECTBE.
3.3.Ilone BHYTpH DpPOBOIAHHUKA W Y €ro IIO-
BEPXHOCTH.

3.4. TloreHnuan u sHEPrus IEKTPOCTATHYE-
CKOTO TIOJIA.

3.5. 3aKOHBI TOCTOSIHHOTO 3JIEKTPUYECKOIO
TOKa.

3.6. MaruuTtHOe 110JI€ B BaKyyMe.

3.7. Cuna Amnepa. Cuna Jlopenia.

3.8. MarautHOe 1osne B BeIIeCTBE.

3.9. fBneHue dNEKTPOMATHATHON HHIYKI{HH.
3.10. OHeprus MarHUTHOTO IMOJIA.

3.11. VpaBuenuss MaxcBemia B MHTErpaib-
HOH u auddepeHnmansHol Gopmax.

24

OK-7,
OIIK-3

Kojsebauus wu
BOJIHBI

4.1. Ousnxa KoneOaHUN K BOJIH.

4.2. CrobonHbIe 3aTyxatonupe KomeOamHmus.
4.3. BelHy)XICHHbIE BICKTPUYECKHE Kojeha-
HUSL.

4.4, DneKTpOMarHUTHbBIE BOJHEL H UX Xapak-
TEPUCTHKH.

OK-7,
OIIK-3

BonuoBas
ONITHKA

5.1. CseroBast BOJIHA ¥ €€ XapaKTEPUCTUKH.
5.2. Mnrepdepennus ceeta.

5.3. Hudpakuus ceera.

5.4. Ilongpusaus cera.

OK-7,
OIIK-3

Bropoii cemectp

BoamoBasn
ONTHKA

5.5. CpotictBa B OCOOEHHOCTH pacmpocTpa-
HCHMS CBETOBBIX BOJIH B Pa3iIMYHEIX Cpe/iax.

OK-7,
OIIK-3

KBautroBas
OITHKA

6.1. 3aKOHBI TEIIOBOrO U3TyUYEHHS.
6.2. KBantoBkIe cBoiiCTBa CcBETA.
6.3. ®OTOHBI M UX XaPaKTEPHCTHKH.

OK-7,
OIIK-3

KeanTonas
pmuxa n du-
MK ATOMA

7.1. Mopens atoma.

7.2. CIIeKTphI U3ITyYCHHUS aToMa.

7.3. BonHOBBIE CBONCTBA YaCTHII.

7.4. CooTHOLICHUS HEOIIPEIEIEHHOCTEH.

7.5. Ypasuenue 1Ipénunrepa.

7.6. ATOM B KBaHTOBO#M MEXaHUKE.

7.7. KBaHTOBBIE CTATHCTHKH.

7.9. CucteMbl 3apsDKEHHBIX YacTHI] B KBAHTO-
BOMi MEXaHUKE (MEKTPOHHBIH ra3).

7.10. TennoBeie cBoiicTBa TBEPABIX TEIL.

7.11. HepaBHOBecHBIE MakpocucTeMsl. [Ipun-
1un paboThI JIa3epoB.

26

OK-7,
OIlK-3
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5.3. Pasgesibl MUCHMINIMHLI W MEKIHCHUNIMHAPHbIE CBA3H ¢ 00ecnevHBaIOmIMMHu
(apembiTymuME) B 00ecneYHBaeMbIMH (MOCHETYIOIUMHE) THCIHIIMHAME

Jlns ocBoeHuSs pa3fenoB MUCHAILIMHBEL «Pu3uka» HEOOXOAMMBI 3HaHWs, MMOJYYCHHBIC B
IIKOJIE | TOJIyYaeMble TapalIeNbHO IPY U3YUCHIM AUCIUILIMEBL « MareMaTHIeCKHi aHaIH3 Y.

Paspensl mucnmmiuns «Dusukay CBSI3aHbL ¢ pasielaMu nociedylowux mucnammn «Ilpo-
deccuonanpHoro muKa (6aszosoii (obmenpodeccHoHATEHOR) YacTH)» paboyero yIe6HOro miaHa:

Pazpennr pusuxn 1l213l4l5l6!l7
JimcnunauHbI
Teopust snekTpuYecKux Henen + +
DNEeKTpOHHKa + +l+ |+ ||+
O061mas Teopus CBSI3U + ||+
ONIEKTPOMAarHUTHBIC OISt ¥ BOJIHBI + + |+ |+
CxeMoTeXHHKa TEICKOMMYHUKAIMOHHBIX YCTPOICTB R B el e
be301macHOCTh KU3HEAECSATENBHOCTH o ol e Ml el

5.4. CooTBeTCTBHE KOMIIETEHIIUI, (POPMHPYEMBIX IPH H3YYCHUM JHCHHILINHGI, H BH-
JAOB 3aHATHH]

INepeuens Buip! 3aHsTHi
xomuerenuuil | JI | Ip | JIa6 | CPC

@DopMbI KOHTPOJIS

Tecr. KontponpHas paboTa (KOJUIOKBH-
OK-7 + | + + | ym). Yerubiit oTBET Ha 1abopaTOpHOM pa-
6ote. Onpoc. Jlomamuue 3aganus
Koncnekrs! nexmuu. Odopmirenne oTuéra
M YCTHBIA OTBET Ha JIabopaTopHOH pado-
OIlK-3 + 4+ | + + | Te. BrINONHEHHE HWHIABHIYAIBHBIX (J0-
MAaIlTHAIX ) 3aJaHui. YCTHBINA ONpoc Ha 3a-
4yéTe U DK3aMEHE.

JI - nexums; Ilp —mpakTuueckue W ceMuHapckue 3amsaTusi; Jlab — mabopaTopHsle paboTEI;
CPC — camocrosTensHas paboTa CTyIeHTa

6. METOJbI ¥ ®OPMbI OPTAHM3ALINY OBYYEHHUA

JIns yCchmemHoro OCBOSHHS IUCHHILIMHBI HMPHUMEHSIOTCS Pa3IM4HbIe 00pa3oBaTE/IbHEIE
TEXHOJIOTHH, KOTOpPbIe 00ECIIEUNBAIOT AOCTIIKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OOydYeHHs Co-
IJIaCHO OCHOBHOM 00pa3oBaTeNbHOM mporpamme, ¢ y9éroM TpeOoBanui k 00bEMY 3HaHUH B MH-
TepakTUBHOM (opme.

TexHOJOrNH HHTEPAKTHBHOIO 00y4eHusl Y1eOHbIM IVIAHOM He MpeJyCcMOTPEHbI
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7. JABOPATOPHBIN MPAKTUKYM

Ne | Nepasnena - Tpyno- OK,
N [ —— auMEHOBaHUE JIAbopaTopHbBIX paboT €MKOCTh K
(4ac.)
IlepBrbIii cemecTp
1 1 JlabGopaTopHBIil IPAKTHKYM 10 MEXaHUKE 8
o Kunemaruka paBHOYCKOPEHHOTO Bpa-
menus (Mastauk Ob6epOeka).
e V3yueHue IUHAMMKY JBHXKEHHS TBEp-
noro tena (Mastauk O6epbeka).
2 2 JIabopaTOpHBIA IPAKTUKYM 110 MOJIEKYJISIPHOM 8
bu3mKe ¥ TepMOJAMHAMUKE
e N3yuenue pacnpenenenus bonplmMana.
e l3yyeHue TepMOAMHAMHYECKHUX TMPO-
[ECCOB.
3 3 JIaGopaTopHBI NPAKTUKYM IO 3IEKTPUUECTBY 12 OK-7,
U MargeTu3My OITK-3
e J[I3ydeHHe CBOWCTB AMUDIICKTPHKOB B ITO-
Jie IIIOCKOTr0 KOHACHCATOpA.
e lI3yueHume MarHUTHOI'O IOJI KPYIr'OBOIO
TOKa.
e Omnpenenenue yAenbHOro 3apsia dJeK-
TPOHA METOAOM MarHeTpoHa
4 4 JlaGoparopHslii MPaKTHKYM I10 KOJIe0aHuIM 8
e 3aryxaolue 3JeKTPOMarHATHBIE KOJIe-
Ganus.
e J3yueHHe BEIHYXACHHBIX KOJeOaHuil B
K0JIe6aTeNbHOM KOHTYPE.
Bropoii cemecTp
5 5 JIabopaTopHBIif IPaKTUKYM IO BOJIHOBOU OITHKE 8
e l3yueHme uHTEphEpEHITNN Ta3epPHOTO
usnmy4genns. Oneit IOHra.
e Vzyuenue siBneHus MuQpakuy ¢ mo-
MOHIBIO AU (PAKIMOHHON PEIICTKH.
6 6 JIabopaTopHBIi IPAKTHKYM [0 KBAHTOBOM ONITUKE 8
¢ Hccnenosanue BHemHero GpoTodddexra.
e l3ydyeHne 3aKOHOB TEIUIOBOTO H3JIyde-
HUS.
7 7 JlaGopaTopHBbIif IPaKTHKYM IO KBAHTOBOM 1 10
aTOMHOM usmKe
e [IpoBepxa COOTHOIIECHUS HEOTIPEICIICH-
HocTel ['eiizenbepra st (GOTOHOB.
e lI3yueHwme criekTpa aToMOB BOJIOPOJA
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8. MPAKTUKTHMYECKHUE 3AHATHUS (CEMHWHAPLI)

Ne | Neopasgena o Tpyno- OK,
A [ —— HanmMenoBaHue NpaKTUYECKUX 3aHATHH €MKOCTh K
(gac.)
IlepBbiii cemecTp
1 Krrematuka 2
2 3axoHBI AUHAMHKH [TOCTYIaTeNFHOIO B Bpaia- 2
1 TEJIGHOrO JIBYKEHHUS
3 3aKOHBI COXpaHEHHS UMITYJIECA, MOMEHTA HM- 4
NyJIbCa U SHEPTUU OK-7,
4 YpaBHEHUE COCTOSHUS HICANBHBIX Ta30B 2 OIlK-3
5 H3omporiecchl, TEINIOEMKOCTE MHOTOATOMHBIX 2
2 rasoB
6 Pacnpenenenuss Makcsesuia u bonsivana 2
7 Bropoe Hauayo TepMOJUHAMUKH. DHTPOIHS 2
8 3axon Kynona 2
9 Hanpsox&€naocts anexrpuyeckoro mons. Teo- 2
pema I'aycca
10 [Morennuman. PaboTa cuil 31€KTPOCTATHYECKOTO 2
TIOTISt
11 BermecTBo B 3IIEKTPOCTATUYECKOM IIOJIE. DJIEK- 2
TpoeMKocTh. KoHzeHcaTopsl OK-7
12 3 3axousr Kupxroda mis nemneit mocTosTHHOTO TO- 2 OHK-S
ka. [TmotHOCTH TOKA. K.11. 1. MCTOUHMKA TOKa '
13 Marrutaoe mosne. 3akon buo-Casapa-Jlamiaca 2
14 Cuna Amnepa. Cuina Jlopenna 4
15 [Tpumenenue TEOpEMBI O IMPKYISILIUK BEKTOPA 2
MarHUTHOM WHAYKIMH IS pacuéTa nojel
16 MarautHoe 110J€ B BEIIECTBE 2
17 DJEeKTpOMarHuTHAS MH TYKIUs 2
18 I'apmonnueckue xonebanus. CnoxeHue rapMo- 4
HUYECKUX KoyieOaHui.
19 4 3aryxaromme U BEIHYXICHHBIC 3JIEKTpoMar- 4
HHUTHBIE KOJIeOaHM OK-7,
20 OnexTpoMarHuTHbIE BONHBL OnTHyecKuii 3¢- 2 OIIK-3
¢ext Jomnepa
21 Unrepdepennus ceera 4
5
22 Jludpaxmus ceta 2
Bropoii cemectp
23 5 Ionspusanus ceera 2
24 TennoBoe nU3JyueHue 4
25 Bremnuit dotoaddexr 2 OK-7,
26 6 3¢ dext KommTona 2 OIIK-3
27 ®oronsl. Umnynsc ¢poTona. Jlapnenne cBeTa 2
28 TopMO3HOE PEHTTEHOBCKOE M3IIyUECHUE 2
29 7 Teopus aroma Pesepdopna-bopa 2 OK-7,
30 ATOMHBIE CIIEKTPbI 2 OIIK-3
31 XapakTepucTH4eCKOe pEeHTT€HOBCKOE H3JIyde- 2
HHE

CornacoBaHa Ha noprane Ne 231




31 Bonuwr ge-bpoia. CooTHomeHre Heonpee- 4
JISHHOCTEH

32 Ypasuenue [llpeaunrepa. Yacturs! B noreH- 4
nuanbyoil sme. TyHHenpHbIR 3G (eKT.

33 KgBanroBeie uncna. MexanudecKuil u MarHuT- 2
HBIH MOMEHTHI J1eKTpoHa. CIIMH 3JIeKTPOHA

34 KBaHTOBEIE CTATHCTHKH 2

35 TennoBble CBOWCTBA TBEP/IBIX TEI 2 ’

9. CAMOCTOSTEJIbHASI PABOTA

Ne Ne pasziena Temaruka camocTosITeNEHOM pabOTHI Tpyno- OK, Kompon
JUACTIAILITN- €MKOCTh BBITTOJTHEHUS
n/n (Oemanuzayus) K
HEBI (gac.) paboThI
1 _ Ompoc. Tec-
OK-7. | TBL. Kon-
1-7 IpopaboTka NeKIMOHHOTO MaTepHraia 49 OHK-% TPOJIBHBIE pa-
60THI (KOJLTO-
KBHYMBI)
2 -
IlonroroBka K MpakTHYESCKHM 3aHS- OK-7, Tecrst, no
1-7 THSIM 43 OIIK-3 | MAWmHuE 3a-
JIaHWs
3 . OK-7, |Ilposepxa
1-7 Brinonnenue noMalnHux 3agaHnuit 33 OITK-3 | 13
4 ITposepka
IToaroroska kK KOHTpOJIBEHBIM paboTam OK-7, KP, onerka
1-7 , 17 KadecTBa
¥ KOJUIOKBHYMAaM OIIK-3
BBINOJIHEH-
HBIX paboT
> 17 [oaroroska oT4éToB 11O TabopaTop- 59 OK-7, g)npocé’l;zz’g_
HBIM paboTam OINK-3 | 2T
TOB
6 OK-7 Ompoc.
1-7 IHonroroBka u cada sx3aMeHa 72 OHK-§ Onenxka 3a
9K3aMeH
Hroro: 266 uacon
TTEPBBIA CEMECTP

Tempbr nomammuux 3aganmii: 1. Kuaemaruka MatepuansHoil Toukd; JIuHamuka abCcooT-
HO TBEPJOTO Telna; 2. 3aKoHBI coXpaHeHus B Mexanwuke; 3. Tepmoaunamuka; Durpomnus. Bropoe
Hagano TepmomuHamukd; 4. 3akoH Kymona; 5. HampsokEHHOCTH SNEKTPHUYECKOrO  IIOJIS;
6. Ilotenmman m pabora snekrpudeckoro moiyist; 7. IlOCTOSHHBIN 3MEKTPUYECKHN TOK;
8. MareuTocTaruka; 9. JIBrikeHue 3aps/i0B H TOKOB B MAarHUTHOM 110J1€; 10. DIIeKTpOMaruuTHas
unpykiys; 11. Kone6anus u Bonusr; 12. UaTepdepenmus cera; 13. Jludpaxuus csera.

Temer 1 u 2 xouTpoNbHLIX pador: 1. «Mexanukay, «MonekyspHas GU3MKA U TEPMOIHU-
HaMHKa», «INEKTPOCTATUKA». 2. « DNEKTPHUECKHN TOKY, «DiieKTpoMarneTusmy, «Konebanus u
BOJIHBD», «OITHKAY. \

Temp1 1-ro m 2-ro xo/toxBUYMOB: 1. «Mexanukay, «MonekynspHas Qusuka u TepMoO-
JVHAMEKAY, «DJIEKTPOCTaTHKAY, «DIEKTPHIECKHI TOKY; 2. «DmekTpoMarteTusmy, «Konebanus
Y BOJIHEIY,
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BTOPOU CEMECTP

Tembr pmomammumx 3amammii: 1. [Tonspuzamus ceerta; 2. TeruroBoe u3iyuyeHue;
3. Bremmnuit ¢porospdexr. Dpdext Komnrona; 4. ATOMHBIE ¥ PEHTTCHOBCKHE CIEKTPHI;
5. KopnmyckynspHble ¥ BOJHOBEIE CBOMCTBa MuKpodactui], 6. CoOTHOIIEHHE HeonpeneIEHHo-
crelt; 7. Ypasaenue Hlp&nunarepa; 8. KBautosbeie uncna; 9. KBaHTOBEIE CTAaTUCTHKM IS DJICK-
TPOHOB B METaJlIax.

Temsr 1 u 2 koHTpOALHBIX padot: 1. «TemtoBoe manyuenuey, «KopmyckymsipHbe ¥ BOJI-
HOBBIC CBOICTBa MHUKpouacTuiy, «Pusuka atomay; 2. «Ksanrosas mexanukay, «KBaHTOBBIE
CTaTHCTUKMY, '

Temnt 1-ro m 2-ro xoanoxkBuyMoB: 1. «TemmoBoe m3nyuenme», «KopmyckynspHbie H
BOJIHOBBIE CBOMCTBA MHUKpoUacTHIy; 2. «Dusuka aromay, «KBanToBas MexaHuka», «KBaHTOBEIe
CTaTUCTUKUY.

10. MIPUMEPHAS TEMATHUKA KYPCOBBIX TPOEKTOB (PABOT)

He npepycmorpeno y4eGHBIM ITIaHOM

11. BAJJIBHO-PEUTHHI OBASI CHCTEMA

OcymiectBisiercst B cootBeTcTBHM ¢ TlostoxkenneM o mopsiaKe HCIONL30BAHUS PelTHH-
roBoii CHCTeMBI ISl OLeHKH ycIIeBaeMOCTH ¢TyAeHToB (TIpuka3 pekropa 25.02.2010 Ne 1902)
¥ OCHOBaHa Ha OAJUILHO-PEUTHHTOBOM CHCTEME OLICHKH YCIIeBaeMOCTH, nedcTryromeit ¢ 2009 r.,
KOTOpas BKIIOYAeT TEKyIHi KOHTPOJb BBIIOTHEHHS 3IIEMEHTOB 00BEMA MUCHHUIUIMHEL IO 3Jie-
MEHTaM KOHTPOJIS C ITO/JBEICHAEM TEKYIIETro PedTHHTA,

o pucnummae «PH3KKa» IPOBEJICHHE SK3aMeHa B IIEPBOM U BTOPOM CEMECTPE ABILCTCSA
obs3arenbHeM. [Ipn 3T0M GannbHas oneHka B cootHomenun 70/30 pacmpenensercs Ha JABE CO-
CTaBJLSIIOIINE: CEMECTPOBYIO M 3K3aMEHAIMOHHYI0. T.e. 70 0a/uioB MOXHO IOJYYHUTH 3a TEKY-
myro paboty B cemectpe, a 30 6ajuioB — 3a OTBETHI Ha SK3aMEHE.

Jind cTuMyIMpOBaHHUS IUIAHOMEPHOCTH PabOTHI CTYAEHTa B CeMeCTpe BBEAEH KOMIOHEHT
CBOEBPEMEHHOCTH, KOTOPBI MPUMEHSETCS (CYMMHPYETCsI) TOJIBKO IS CTYICHTOB, Oe3 omo3ja-
HUH OTYMTHIBAIOMIMXCS [I0 IPOMEXKYTOYHBIM 3JIEMEHTaM KOHTPOJIS (TECTHI, IpaKkTHieckue pabo-
ThI, KOJJIOKBHYMEI).

Ha mpoTsbxeHun Bcero cemectpa TEKyIlas yCIeBaeMOCTH OIEHMBAECTCS TOJNBKO B Oaymax
HApaCTAIOLIMM UTOFOM, B TOM YHCJIE U PE3yIbTaThl KOHTPOJIBHBIX TOYEK.

Texymuii KOHTPOIE M3yUSHHS TUCIUILIMHEL B K&KIOM CEMECTPE COCTOUT U3 CICIYIOIHX
BHUJIOB:

— KOHTPOJIb 32 YCBOCHHEM TEOPETHUECKOro MaTepraa — IpoBeieHue 4 MICEMEHHBIX KOH-
TPOJIBHBIX PalbOT U KOJUIOKBHYMOB;

— KOHTPOJIb 3a IPaBHIILHBIM BBHIIOJTHEHUEM MPAKTHYECKUX paboT — MPOBEICHUE Ha Mpak-
THYECKUX 3aHATHSIX 7 — 14 TecToB;

— KOHTPOJIb 3a BEIIIOJHEHHEM JIaGopaTOpHbIX paborT.

ITo pesympratam TeKyInero KOHTpOJA (GOpMEUpPYETCS IOMYCK CTYAEHTa K HTOrOBOMY KOH-
TPOJO — HK3aMEHY 10 JMCHMIUIMHE. JK3aMeH OCYIIECTBIISICTCS B BHAE OIpOca IO TeOpeTHYC-
CKOM 9acTH JVICIUIITAHEL

B cocraBe cymMBI 6a10B, HONXYyYEeHHOU CTYAEHTOM IO AMCIUIUIMHE, 3aKaHYMBAIOLICHCS
9K3aMEHOM, 9K3aMEHAIIMOHHAS COCTABIIAIONIas NOJDKHA ObITh He MeHee 10 6amnos. B mpotuBHOM
cilyJae 9K3aMeH CUUTAETCA HE CAaHHBIM, CTYAEHT B ycraHoBleHHOM B TYCVYP mopsske o6s3an
ero repecaarsb. IIpu HEyIOBIETBOPUTENBLHOM cade sxk3amena (Menbie 10 GamioB) uim HesBKe
CTYZCHTa Ha 9K3aMCH SK3aMEHAIMOHHAs COCTaBILIOMAs IpupaBHuBacTca K Hymo (0).

[To muciumane «Pusnkay IpoBefeHNe dKk3aMena B 1 U 2 ceMecTpax SBISIETCS 00s3aTehb-
HBIM. DK3aMEHAlMOHHbIH GHIIET CONEPKHT TPH BOmpoca. MakcHManbHast OLEHKa 3a KAKIbIA BO-
npoc cocrasigeT 10 6amioB. MakcuMalibHas SK3aMeHAI[MOHHAS OTICHKa cocTanseT 30 6aUioB.
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B tabmmne 11.1. comepxutcs mpumMep pacupesesieHus 6ayuioB i QUCIUATUMHBL «Du3u-

Ka» B TCUCHHHU HCPBOT0 CEMECTPa B BTOPOI'C CEMECTPOB, 3aBCPINAIOINUXCA SOK3aMCHOM.

Tabmuna 11.1. Pactipeenenne 6autoB B IEPBOM M BTOPOM CEMECTPAX W3YUCHHS (DH3UKH

. .. | MakcumanbHbIH
MaxcumanpHbli | MakcuManbHEIH
. OaJut 3a mepuo
OneMeHThbl y4eOHOH 1es- Oai1 ¢ Havama | Oan 3a mepuon Bceero 3a
TEIHLHOCTH cemMecTpa 1o mexnay 1 KT u2 mexny 2 KT n ceMecTp
st 1 KT KT KOHIIOM CEMECT- |,
pa
Iocemenue 3auaTuii 1 1 1 3
Jomamnue 3ananus 5 ) 5 15
Kontponbusie paboThl Ha 6 6 12
[PAKTUYECKUX 3aHATHIX
Brmonaerue naboparop-
HBIX padoT | 3aIuTa 0TYE- 9 9 7 25
TOB
KomokBuyMms! 6 6 12
KommoneHT cBOEBpeMeH- 1 1 1 3
HOCTH
Hroro MmaxenmMym 3a me- 2 2 26 70
pHOI:
Craua sK3amMeHa 30
Hapacraomum HTOromMm 22 44 70 100

Tabnuna 11.2. Ilepecuer 6a/u10B B OIIEHKHU 33 KOHTPOJIHHBIE TOUKH

batel Ha ATy KOHTPOIBHOM TOUKH Ornenka
He menee 90% ot makcumanbHo# cymmbl Ha nary KT 5
Ot 70% 1o 89% ot MmakcumansHOU cymmel Ha 1aty KT 4
Ot 60% 510 69% ot MakcumabHOU cymMbl Ha faty KT 3
Menee 60% ot MakcuMabHOM cyMMBI Ha gaty KT 2

IIpeobpazoBanue cyMMEl 6aJUIOB B TPaJUIIMOHHYIO OLEHKY M B MEXAYHAPOJIHYIO OyKBEH-
HyI0 oleHKy (Tabamia 11.3) mporcxoIuT oJMH pa3 B KOHIIE CEMECTpa TOJILKO IIOCIE HO/ABe/Ie-
HUS UTOTOB U3Y4YEHMs TUCIHUIUIMEEI «Pr3nKay, T.€. OCHIE YCIEITHOH c/laun dK3aMeHa:

Tabnuma 11.3. Ilepecuer uTOroBO# CyMMBI 6/UIOB B TPAAUIIMOHHYIO M ME)KTYHAPOIHYIO
OLIEHKY

Onenka (I'OC) HUrorosas cymma 6ayos,
YYUTBHIBAET YCHEIIHO

CHAHHBIA DK3aMEH

Onenka (ECTS)

5 (oTnu4HO) 90-100 A (oinuyHO)
85-89 B (ouens xopomo)

4 (xopoio) 7584 C (xopo1mo)
70-74
5569 D (ynoBneTrBOpHUTENIBHO)

3 (YAOBICTBOPHTEII5HO) 60-64 E (mocpeAcTBEHHO)

2 (HeyIOBIETBOPUTEIIHHO) Huxe 60 6amioB F (HeyIOBIETBOPUTEIIHHO)
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12. YYEBHO-METOIJUYECKOE 1 MTH®OPMAIIMOHHOE OBEC-
INEYEHUE JUCIHUITINHBI

12.1. OcHoBHas IUTEpPATypA:

1. CagenveB U.B. Kypc obmeit pusuku: yaebnoe nocoGHe st BTy308: B 3 1. — 7-¢ w31,

crepeotun. — CI16.: Jlans, 2007.
T. 1: Mexanuka. Monexyisipaas ¢pusuka. —432 c. (B 6ubnuoreke — 155 9K3.).
T. 2: DnexrpuyectBo u maraeTusM. Bonasl. Omrruxa. — 496 c. (B 6ubmoreke — 148 3k3.).
T. 3: KBanToBas ontuka. Atomuas ¢usuka. Ousuka TBEpHoro rena. Pusuka aToOMHOTO
siipa | 3NeMeHTapHbIX yacTuil. — 317 ¢. (B 6ubmmorexe — 151 3x3.).

2. ®pum C.3., Tumopena A.B. Kypc obmieit ¢pusuxu. B 3-x TT. [Dnexrponnsii pecype] —
CI16.: Jlans, 2009.

T. 1: ®usuueckue ocHOBHI MexaHuku. MonexymspHas ¢uzuka. Kone6anus u BOJIHEL —
13-e u3m., crepeoru. — CII6.: Jlams, 2009. — 480 c. Pexum nocryna on-line ¢ xomIib-

totepoB TYCVYP: http://e.lanbook.com/books/element.php?pll cid=25&pl]l_id=416.

T. 2: DyexTpudeckre U 3JEKTPOMArHETHYECKUE SIBICHUS. — 12-e U3J., CTEPEeOoTHIl. —
CIl6.: Jlamp, 2009. —528 c. Pexum mocryma on-line ¢ kxommbeiorepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=418.

T. 3: Ontuka. Atomuas ¢usuka. — 10-e usz., crepeorun. — CII6.: Jlans, 2009. - 656 c.
Pexum JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=419.

3. 3ucman I'.A., Togec O.M. Kypc obmeit ¢usuxu. B 3-x Tr. [DnekTpoHHBId pecype] —
CII6.: Jlaus, 2007.

T. 1: Mexanuka. Monekysspuast pusuxa. KoneGanus u BOJHEBL — 7-¢ u3n. — 352 c. Pe-
WHAM JocTyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.
T. 2: DnextpudecTBo U MarHeTH3M. — 7-¢ u3a. — 352 c¢. Pexxum moctymna on-line ¢ koM-
ustotepoB TYCVYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll id=151.
T. 3: Ontuka. ®usrka atoMoB U MosieKysl. Pu3nKka aTOMHOTO Sfjpa ¥ MUKPOYACTHIL, —
6-em3n. —512c. Pexum jgocryma on-line ¢  xommeiotepoB  TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=508.
12.2. lomoaunTe bHA JATEPATYPA:

1. CaenpeB U.B. COopHUK BOIIPOCOB U 3a/1a4 Mo obme#t dusuke. [InexTpoHHBIH pecype]| —
5-¢ wm3m., crepeorun. - CII6.: Jlams, 2016, — 292c¢. Pexmm poctyma on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=71766 ¢ xommbiotepoB TYCVYP.

2. Nponor N.E. Mexanuka. OCHOBHBIE 3aKOHBL — 8-¢ u3., crepeorun. — M.: BUHOM. Jla-
6oparopus 3ranwui, 2006. — 309 c. (B 6ubmmotexe — 99 3k3.).

3. Wponos NL.E. ®usnka maxpocucteM. OCHOBHEIE 3aKOHBL — 3-¢ U3]., crepeotan. — M.: BU-
HOM. Jla6oparopus 38anuit, 2006. — 207 c. (B 6ubnuoteke — 50 3k3.).

4. Vponos ML.E. Onextpomaraeri3M. OCHOBHBIE 3aKOHBI: YuebGHOe mocodue yIst By30B. — 5-€
u3z. — M.: BUHOM. Jla6oparopus 3uanmit, 2006. — 319 c. (B 6ubamorexe — 101 3k3.).

5. Uponos U.E. BonaoBkie nporiecchl. OCHOBHBIE 3aKOHKI: yaeOHoe 1mocobue. ~ 3-e u3g. — M.:
BUHOM. JlaGoparopust 3Hanuit, 2006. — 263 c. (B 6ubmmorexe — 100 3k3.).

6. Vpomor W.E. KsanToBas ¢usuka. OCHOBHBIE 3aKOHBI: Y4eOHOE MOCOOHe [T BYy30B. — 2-€
u3n., gomn. — M.: BUHOM. Jla6oparopus 3nanuit, 2004. — 256 c. (B 6ubmuorexe — 100 3x3.).

7. Uponos WU.E. 3amaun no obmeit ¢pusmke: Yuebroe nmocodue Jyist BYy30B. — 7-€ U31., CTE-
peotuit. — M.: BMHOM. Jlabopatopus 3nanuii, 2007. — 431 c. (B 6ubimoreke — 496 3K3.).

8. UeptoB A.I'., BopobséB A.A. 3anaunuk no gusuke: YuebHoe mocobue Jyist BTy30B. — 8-
u3a., nepepab. u gon.— M.: ®uzmatiut, 2007. — 640 c. (B 6ubnroreke — 99 sk3.).

9. Bonskenmretin B.C. C6opuuk 3amau o odbmemy Kypey ¢usuku: YuebHoe mocodue s
BTY30B. — 12-e u3n., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubmuorexe — 148 sk3.).
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10. Kossipes A. B. Kypc nexnuif o ¢pusuxe: Yauebuuk. — Tomck: TYCVYP, 2007. — 421 ¢. (B
6ubmuotexe — 697 3k3.).

11. Kanammuxos H.II., Koxesrnkos HM. ®uzuxa. Unteprer-TectrpoBanye 0a30BBIX 3HAHMIA.
[Onexrponnsii pecypc] —1-e m3m. —CII6.: Jlams, 2009. —160c. Pexxum gocryma on-line:
http://e.Janbook.com/books/element.php?pll _cid=25&pl1 id=172 ¢ xommstorepos TYCVYP.

12. Jlososckmit B.H. Kypc ¢usuxu. B 2-x 1T. [DnexTponusiii pecype] — 6- u3l., MCIp.
nor. — C1I6.: Jlaus, 2009.

T. 1: Ouszudeckue OCHOBbI MEXaHUKU. DJIEKTPHUICCTBO M MarHeTu3Mm. Dusuka xoyeba-
s m BomH. —576c. Pexum poctyma on-line ¢ xkommeiotepos TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=236.
T. 2: KsanroBas ¢usuxa. CraTnctuyeckas ¢pusmka u TepmoauHamMuka. CoBpeMeHHas
(usugeckas KapTunHa Mupa. — 608 c. Pexum pocryna on-line ¢ xommnsiorepos TYCVYP:
http://e.Janbook.com/books/element.php?pll_cid=25&pll id=2309.
13. Casemben M.B. Kypc obmeit pusuxu. B 3-x 1. [Dnexrponnsii pecype] — CI16.: Jlans, 2011.
T. 1: Mexanuka. Monekynspuas ¢usuxa. — 1l-e wusn., crepeotun. — CII6.:
Jlans, 2011.-432¢c. Pexxum pmoctyma on-line ¢  xommeiorepos  TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2038.
T. 2: OnexrpuaecTBo 1 MarHeTu3M. Bomusl. Onrtuka. — 11-¢ u3a., crepeorun. — CII6.:
Jlaws, 2011. -496c. Pexmm poctyma on-line ¢ xommerotepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2039.
T. 3: Ksanrosas onruxa. Atomuas gusuka. ®usnuka tBEpaoro Tena. OuU3MKa aTOMHOTO
snpa u dIeMeHTapubiX dactull. — 10-e u3a., crepeorun. — CII6.: Jlaus, 2011. — 320 c.
Pexum JOCTyIIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2040.
12.3. Yuebno-MeToquueckue nocobus u NporpaMmMHoe ofecrieeHHe

1. Yuebno-memoouueckue nocoous Ona NPAKmMU4ecKUx 3aHAMUIL U CAMOCHIOAMEIbHOTI
pabomsr [ DNEeXTPOHHBIH pecypc]:

2.1. Yyxxos IO.I1. PaboTta u sHeprus. 3aKOHBI COXpaHEHUS B MEXaHMKE: COOPHMK
3a1a4 Ay npakTudeckux 3aHatuid. — Tomck: TYCVYP, 2010. — 24 ¢. Pexum nocryra cBo-
Oomupli s ckaumBanus: hitp://edu.tusur.ru/training/publications/1100.

2.2, Jlsunn A.B., MarasuaauxoB AJL, Tposu JLA. Monexynsapuas ¢usuxa: C6op-
HUK TECTOBBIX BOIPOCOB JII CAMOCTOSATEIbHOH paGOoTHI M IS IPAKTHYECKUX 3aHATHH. —
2009. 30 c. Pexnm - JlocTyIa CBOOOIHBIN ISt CKAYMBAHU:
http://edu.tusur.ru/training/publications/1234.

2.3. JIsaun A.B., MarasuanuxoB A.JI., Opnosckas JI.B. Tepmonunamuka., Yacts 1:
COopHMK TECTOBBIX BOIPOCOB IV CAMOCTOSTENBHON pabOTHl M JUIsi MPAKTHYECKHUX 3aHs-
tait. —  2009. 43c. Pexum gocryma  cBOOOMHBIA g CKAYMBAHMSA:
http://edu.tusur.ru/training/publications/1235.

2.4. Taneesa A.W., JIruun A.B., Marasunauko A.JI. Tepmonauuamuxa. Yacts 2:
CGopHHUK TECTOBBIX BOIIPOCOB JUISl CAMOCTOSTENLHON paboTH U VIS MPAKTHYECKHX 3aHS-
. - 2010. 22c. Pexwmm goctyma  CBOGOIHBIN Ui CKAQYMBAHUS:
http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii 10.A. BomHoBas ontika: Meromudeckoe mocobue. C60pHHK Tec-
TOBBIX BonpocoB. —2009. 24 c. Pexum moctyma cBOOOAHBIA [ CKAYMBaHUS:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos IO.J1. Dnementsl aroMHON (HU3MKKM M KBaHTOBOM MeXaHWKM: YuyeGHO-
meroaundeckoe nocobue. COOpHUK TecToBBIX BompocoB. — Tomck: TYCVYP, 2011. - 68 c.
Pexum JoCTyna CBOOOIHBIM IS CKAUMBaHUS:
http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memooduueckue nocobusn Ona GbINOJHEHUA N1AGOPAMOPHBLIX pabom [DIeKTPOH-
HBI# pecypc]:
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3.1. Bypnoumun B.A., Tposa JI.A. Jlunamuka mastauka O6epbexa: MeToaudeckue
yka3aHHs K JaboparopHoil padote. —2007. 13 c. Pexum gocryna cBOOOIHBIH IS CKAYIM-
BaHusL: http://edu.tusur.ru/training/publications/918.

3.2. bypnosumms B.A., Tposu JI.LA. Kunemaruka paBHOYCKOPEHHOTO BpalIEHUS:
Meromugeckue ykasanus k gaboparoproii padore. — 2012. 13 c. Pexwum noctymna cBobon-
HBIH 1711 ckauuBaHus: hitp://edu.tusur.ru/training/publications/923.

3.3. Bypauesckuii 1O.A. V3yuenune CBOHCTB AMBICKTPHUKOB B IIOJIE€ IJIOCKOTO KOH-
JeHcaropa: Meronudeckue ykazaHus K jabopaTopHoii paborte. — 2012, 15 c. quch noc-
Tyna cBo6OIHbIH JU1a ckauuBaHus: http://edu.tusur.ru/training/publications/873.

3.4. VIBanoBa E. B. U3yuyenne MarHUTHOrO MOJisi KPYroBOro Toka: MeTtomuyeckue
ykaszaHus K naGoparopuoit pabote. —2007. 12 c. Pexxum noctyma cBOOOIHBIH IS CKadM-
Banus: http://edu.tusur.ru/training/publications/863.

3.5. bypauerckuit 10.A. Onpenenenne yaenmsHOTO 3apsia dJIEKTPOHA METOIOM Mar-
HeTpoHa: MeTonmyeckue ykazaHus K j1aboparopHoii pabore. — 2011. 14 c. Pexxum nocryna
IUISL CTYJIeHTOB, coTpyaaukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.6. bypnosunua B.A., TposH JI.A. V3yuenne 3aTyxaronmx 3JeKTPOMarHUTHBIX KO-
nebanuit: Meroauueckue ykazanus K nabopatopuoit pabote. —2007. 14 c. Pexxum nocry-
nia cBoOOIHBIN JuIst ckaduBaHus: hitp://edu.tusur.ru/training/publications/862.

3.7. Opnosckad JI.B. M3yuenue unTephepeHIyHm Jia3epHoro u3nydeHus: Meroanye-
ckue ykazaHus K jgaboparopuoit pabote. —2010. 9 c. Pexxum noctyma cBOOOMHBIN st
ckauuBaHusL: http://edu.tusur.ru/training/publications/911.

3.8. ®enopor M. B., Bypropunus B. A. Buemnauit otosddexr. Uzyuenue 3akona
CroneroBa u npoBepka hopmynsl JiHINTeHa: MeToaudaeckne yka3aHus K JIabopaTopHOH
pabore. — 2009. 11 c¢. Pexumm Jpocryma cBOOOIHBIA ISl  CKAYMBAHUALL
http://edu.tusur.ru/training/publications/851.

3.9. 3axapos H.A., KupmioB A.M. Hccrenosanme cnekrpa atoma Bojopoza: Me-
TOJMYECKIE YKa3aHus K naboparopHoit pabote. —2011. 18 c. Pexxum noctyna cBo6oHbIH
JUIg cxkauuBaums: http://edu.tusur.ru/training/publications/917.

3. KoMnbroTepHBIE MpOrpaMMbl MOJIETHPOBAHMS HEKOTOPHIX (U3UUECKUX SBICHUH B 1a6o-
paTopHOM MPaKTUKyME.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHME JUCHHU-
TJIMHBI

JInsa obecriedyenns YTeHus Kypca JEKIUH HCIONB3YETCs CHeluaibHas JEKIMOHHAs ayau-
topus xadenpsl ¢pusuxu (230 ayn. OIT), ocHamEHHAs MYJILTAMEINMNHEIM IPOSKTOPOM, KOM-
HBIOTEPOM U dKpanamu. s obecnedenus mabopaTopHBIX paboTr mo (usnke MCIONb3yIoTcs 6
CHIENMAIM3UPOBAHAKIX (I10)1 pasiInyHBIC pa3jensl Kypea) Jaboparopud kadeaps! GU3NKH, OCHA-
MEHHBIE COOTBETCTBYIONMMHE J1aG0paTOPHBIMU YCTaHOBKAMH, MAaKeTaMU, CTEHIAMUA U KOMIIBIO-
TEPHBIM 000PYyIOBAHUEM.

14. METOAUYECKHUE PEKOMEHIALIMHW IO OPTAHM3AIIMHA
M3YUEHWS JMCHUIIJINHBI

O6BEM YacoB, MMPeAyCMOTPSHHBIX YIeOHBIM IUIAHOM IJIs M3y4YeHHsl Kypca U3k, He 1Ho-
3BOJISIET PACKPBITH B JIEKHUAX NOAPoOHO M riyboxo martepuan. IlosroMy mpu peanusanuu 1po-
IpaMMBI CTYACHTHI JOIDKHBI JOCTATOYHO MHOTO paboTaTh caMOCTOSATENBHO KaK IIPH ITOBTOPEHHMH
JIEKIIMOHHOTO MaTepualia, TaK ¥ IOJArOTOBKE K IPAKTHYECKHM, JIaOOPAaTOPHBIM M KOHTPOJIBHLIM
sapsaTHaM. Jlns obecredenus 3¢ QeKTHBHOrO YCBOEHUS CTYJEHTAMH MaTEpHAIOB JHUCIMILIMHEL
HeoOXOUMO Ha MEPBOM 3aHSITHH 00ECIICYUTH UX CIIHCKOM BOIPOCOB, MOUICKAIIMX H3YUESHHIO,
CIIMCKOM OCHOBHOM ¥ HOIIOJHUTEILHON TUTEPATYPBI IS CAMOCTOSTENIFHOM PabOThI.

JIns Texymero KOHTpPOJISL yCIIEBAa€MOCTH U IPOMEXYTOYHOM aTTECTALMH HCIIONB3YCTCs
TECTOBBIH KOHTPOJIb 3HAHUIA.

Ha neximsax seoOxomauMo obpariars BHUMaHHe Ha 0COOCHHOCTH IPUMEHEHHMS paccMaTpuBac-
MOT'0 MaTepraja B IOCICAYIOMIIX Kypcax, a Takke B Oymymmed npodecCHOHANBHOM eI TeTbHOCTH.
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Mpunoxexue 1

DenepanbHOE rocyAapcTBEHHOE OI0pKeTHOE 00pa3oBaTeIbHOE YUPEKICHUE BHICIIETO
npodeccruoHaIbHOTO 00pa3oBaHHUs

«TOMCKUU TOCYJAPCTBEHHBIV YHUBEPCUTET CUCTEM VIIPABJIEHUS U
PAIMORJIEKTPOHUKI» (TYCVYP)

5 YIBEPXKJAIO .

IIpop\é fop no yuebHoii paGore
II. E. Tposin
«_» 2016

®OH/I OLIEHOYHBLIX CPEJICTB IO YYEBHOM TACIMUIIIAHE
(IIPAKTHKE)

Puszuka

Yposenn ocHoBBoH 06pa3zoBaTeNIbLHON NPOrPaMMbE OaxayaBpuar

‘Hanpagnenue nogrotosku _11.03.02 — MnbOKOMMYHUKANMOHHEBIE TEXHOIOTHH M CUCTEMBI CBSI3H

Hpogunsn 3alMIEeHHbIe CUCTEMBI B CETH CBA3H

®opma obyuenus oYHasg

@akynbTeT Pammorexnanmyeckuit

Kadenpa P31 (PamnosneXTpOHUKA ¥ 3aMThL HHEGOPMAIK)
Kype(b1) 1,2 Cemecrp(e)) ___1,2,3
YVuebHblii mian Habopa 2013,2014 u 2015 roma

3aueT 1 ceMecTp

Ox3ameH 2,3 cemectp

Tomek 2016
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1 DBsengenme

®onp onenounsix cpeacTs (POC) aBnseTcs NpuIoKeHNeM K pabodeill mporpaMme JUCHUIIIKHBI
(IpakTUKH) ¥ IpeNCTaBiseT co0O0M COBOKYHMHOCTh KOHTPOJBHO-M3MEPHUTENHHBIX MAaTepHAIOB
(TumoBHIE 3aMauM (3aJaHus), KOHTPOJGHBIC paboTHI, TECTHI M JAP.) W METOJOB MUX HKCIIOJIBE30BAHUS,
OPEAHA3HAYCHHBIX JUII M3MEPEHHUs YPOBHSA JOCTHIKEHMS CTYICHTOM YCTaHOBICHHBIX pPE3yJbTaTOB
obyueHns. », )

OOC mo mucrmmumHe (TMpaKTHKE) HUCHONB3YETCS TPH IPOBEICHUH TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH ¥ MPOMEXYTOUHOM aTTeCTaIlMy CTYIEHTOB.,

[Tepeuens 3aKpenieHHBIX 32 JUCIUIUIAHOMN (IPakTHKO#) KOMIIETEHINMA IpuBeIeH B Tabmure 1.

Tabnuna 1 — [lepedens 3aKpenieHHBIX 32 TUCHHILINHON KoMIeTeHIMIA

Kon ®opMyTHPOBKA KOMIICTCHIIHH Irtansl GopMHPOBAHNA KOMIIETECHIIHH
OK-7 criocoOHOCTH K camoopranu3armu | 1. JIomkeH 3HaTh OCHOBHBIE CIIOCOOBI
1 caM000pa3oBaHHMIO CaMOOpraHu3aIy U camooOpa3zoBaHmsl.

2. JloyokeH YMETh HCIIOIL30BaTh CAMOCTOATEIHHO
NOJy4eHHBIE 3HAHUS PU 0OBSICHEHUN
PE3YJIBTaTOB SKCIIEPUMEHTOB, IPUMECHSTH 3HAHUS
B 00NacTy (GPU3UKHU /IS OCBOCHUS
obmenpodeccHoHaTLHBIX AUCITUILINH U
penienus npoh)eCCHOHATBHBIX 3a/1a4.

3. JToJbkeH BIaIeTh HABBIKAMH
CaMOCTOATENFHOTC MCIIONB30BaHUS HCTOYHIKORB
roJIy4eHust HYOPMAIUK B HETHITMYHBIX

CHUTYaIlHsX.

OIIK-3 CrI0cOOHOCTH BNaIeTh OCHOBHBIMU | 1. JIOJDKeH 3HATh OCHOBHBIE CIIOCOOBI B CPEACTBA
METOaMH, criocobamMu 1 HOJyYSHHUS, XPAaHEHHS U TepepaboTKu
CpelCTBaMH NOIY4CHHS, uH(opManuu (TEKCTOBBIE U IpaduuecKue
XpaHeHus, epepaboTku PeaKTOpbl, MPOrpaMMBbI U1 00paboTKH
uHbOpMAIIH JTAHHBIX ).

2. JIoJkeH yMeTh MCIIOJIb30BaTh CPeJiCTBa
NIOJIYIEHUS, XpaHeHHs U epepabOTKu
UH(pOPMAIIH I HAIMCAHUSI OTYETOB II0
naGoparopHbM paboram. Mcnionb3oBars
mporpaMMsl 00paboTKH U IPEICTaBICHUS
PE3yJBTaTOB.

3. JlokeH BIaIeTh

HaBBIKAMH OCHOBHBIX MPHEMOB 00paboTKu
OKCIICPUMEHTAIBHBIX JAHHBIX.
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1 Komueremmus OK-7

2  Peanmzanps KOMIIETCHIUN

OK-7: cnmoco6HOCTh K CAMOOPTaAHH3ANMK M CAMO06PA30BAHHIO.

Hns  GopMupoBaHMS KOMIETEHIMM HEOOXOAMMO OCYHIECTBHTH pPsA  OTamoB.

JTarnsl

(GopMuUpOBaHUS KOMIIETEHIINH, NPUMEHSEMbIC [UIS TOTO BHIBI 3aHATUN M HCIOIb3yeMBIE CpPeCTBA
OLICHMBAHMs IPEACTaBICHB! B TabmuIie 2.

Tabauua 2— Fransl popMHPOBAHAS KOMIIETEHIIUA ¥ HCIOJIb3yeMble CPEACTBA ONCHHBAHHMS

Cocras 3uars Ymernb Baagern
HUCIIOJIB30BATh
CaMOCTOSITENHLHO
II0JIy4EHHBIC 3HAHUS [IPH | HABBIKAMH
OOBSICHCHUH Pe3y/bTaroB | CaMOCTOATELHOTO
SKCIIEPHMEHTOR, HCIIOJIb30BAHMS
OCHOBHEIE CIIOCOOBI
[IPUMEHATH 3HAHUS B HCTOYHUKOB
Cogepsxanue 3TaNOB | CaMOOPTaHU3AIHK U
obnactu Gu3MKH IS NOJIyYEHUS
camoo6pa3zoBaHusl.
OCBOCHMS uadopmanuy B
obmenpodeccHoOHaNbHbl | HETHIHYHBIX
X MUCHUIUIMH U PEIICHUs] | CHUTYallUsX.
podeCCHOHATBHBIX
3ajad.

Bunw! 3amsraii

Jlexiuu;
[TpaxTrueckue
3AHSITH,
CamocrosTensaas
paboTa cTymeHTOB

e JlaGoparopHbie
paboTHI;

e BpmonHenue
JTIOMAIITHETO 3aaHusi;

e (CamocrosTenbpHas
paboTa cTyteHTOB

e JlaGoparopusie
paboTsr,

¢ Brpimonuenue
JIOMAIITHETo
3a/IaHus;

e CamocrosrenbHas
paboTa CTyIeHTOB

Hcnonniyembie
CPEACTBA OLCHHBAHUSI

Tecr;
Kontponsuas
paborta;
Komnmoxsuywm;
WupuBuayansaoe
3a/laHue;
DK3ameH.

e JlabGopaTopHas
pabora;

e Koncnekr
CaMOCTOSTEBHOM
paboTel

e 3ammura
NabopaToOpHBIX
pabor;

e OK3aMeH.
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O6I_III/IG XaApPaKTCPUCTUKN nokazareiet u KPUTECPUECB OIICHUBAHWS KOMIICTCHINN Ha
BCCX oTalax NpyUBCIACHBI B Ta6.HI/ILIe 3.

Tabnuna 3 — O6mue XapakTepHCTHKHI N0Ka3aTe/iell i KpUTEepHeB ONCHNBAHUS KOMIICTCHI{HH 110

JITAAM

. Ilokazarenn u

3HaTh YmeThb Buagers
KPHTEePHH
Ob6nmamaer Oo6mazaer
(haKTUIeCKUMH U Jaria30HoM
TEOPETHIECKUMU MPaKTHICCKHAX
N KonTpomupyet paboTy,
. 3HaHISIMU B yMeHu#, TpeGyeMbIxX
Ormuso (Bhicokui IIPOBOAUT OLIEHKY,
npezenax JUISL Pa3BHTHS
YpoOBEeHb) . COBEPIIICHCTBYET
u3ygaemoit o61acTé | TBOPUECKHX "
. nercTBus paboTh
C MOHUMaHHUEM peLIeHuUIH,
IpaHuIl aGcTparupoBaHus
MIPHMECHUMOCTH npobiieM
Obnanaer beper
3naet dakTsol, JIHara30HoM OTBETCTBEHHOCTD 32
TIPUHIUIIEL, IPaKTHIECKUX 3aBepIleHUE 3a]a9 B
Xopomo (6azoBbIit HIpOIECCH, 00Imue yMeHUH, TpeOyeMBIX | HCCIIEIOBaHUM,
YPOBEHD) IIOHSTHS B JUISL peIIeHuUs IpHCIIocabiuBaeT CBOE
npenenax oIpeneNeHHbIX TIOBEZICHUE K
u3ygaeMoif obmactu | mpobGneM B obnacTtu 00CTOSTENBECTBAM B
UCCIIEIOBAHUS perreHnH 1pobiem
O6nanaer
OCHOBHEBIMH
O6nanaer
YaoBIeTBOPUTEIBHO YMEHUSIMH, PaGotaet npu npssmMom
. 0a30BBIMH OOLTUMHU
(nmoporoBblii ypoBeHs) TpeOyeMbIMHU 1UIs HaOJIONCHIH
3HAHUSIMHA

BBIIIONMHEHHUS
IIPOCTHIX 3aa4

@OpMYHHpOBKa MmoKazarejnei u KPUTCPUCB OLCHHUBAHUS JIAHHOH KOMITCTCHIIUU IIpUBECIACHA B

Tabmute 4.

Tabauua 4 — lokazarean u KPpUTEPHH OCHUBAHUA KOMICTCHINHHA HAa 3TANAX

Hoxazarenu u
KpHTEPHU

3HaTL

YMmern

Baagern

Omimmyso (BbIcOKHA
YPOBEHD)

CBOGO}IHO BJIagccT
3HaHUAMHA O

e cBOOOIHO HAXOOUT
¥ TPUMEHSET

e crnocobeH
PYKOBOAUTH
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crocobax METOJIBI PEIICHHUS MEXTUCITMIUTHHAPH

CaMOOPTaHU3avN U 3aj1a4 B OM KOMAaHJIOM;

caMmo00pa3oBaHusl; HE3HAKOMBIX CBOOOIHO BIIANEET

NIpeICTaBIsIeT CUTYaIUAX; PasHbIMH

croco0sI 1 yMeeT pu3nuecKu u criocobamu

Pe3yABTaTEL MaTeMaTH4eCcKu camMOpa3BUTHS U

HCTIOJIL30BAHUS BBIPAXKATh, U camoo0pa3oBaHusI

Pa3sIMYHBIX apryMEHTHPOBAHO

METOIOB JIOKa3bIBaTh

camMo00pa3oBaHus; TIOJIOKEHHSI

000CHOBELIBAET npeaMeTHOR

BBIOOD METOHOB st obacTe 3HaHUs

pelIeHus

npodeccroHaBHOM

3a7a94

TIOHUMAET
CaMOCTOSITEILHO

BO3MOXHOCTH BCEX
noadupaer u

METOJIOB KPUTHYECKH
TOTOBHT J{JISt

caMo006pazoBaHus U OCMBIC/THBaET
HKCIIEPUMEHTA

CaMOOPTaHu3aIHH; TIOJIyYeHHBIE
HEO0OX0IIMOe

UMEET TIIyOoKoe 3HAHHUS,
obopynoBaHue;

OpeacTaBICHHAC O

IIPUMEHACT MCTOABI

KOMIICTCHTCH B

ITOJIOXKEHMUSIX Pa3ITMYHBIX
. . peleHus 3a1a4d B
Xopomo (6azoBblii NIpeIMETHOM cutyanusix (pabora
HE3HAKOMBIX
YPOBCHB) obnacTy 3HaHUS, B

CHTYaIHIX;

apryMEHTHPYET MEXTUCIUILIHHAPH
yMeeT KOPPEKTHO "

BEIGOp MeToza olf komanze);
BBIpaXKarhb

peuIeHus 3a0a4m; BIaJICET Pa3HBIMU
apryMEHTHUPOBAHHO

COCTaBIISAET IUIAH cnocobaMu
060CHOBBIBATH

pEIIeHUS 3a1a49H; IIPEACTaBICHUS
TIOJIOXKEHUS

rpadgpudecKn . rHpOpMaIHU
IpeIMETHOI

WITIOCTPUPYET

pPHpy obnacTu 3HAHUS

3ajaqy

JIaeT OIpeeICHUS yMeeT paboTark co BlaJIeeT

OCHOBHEIX CIIPaBOYHOIM TEPMHUHOJIOTHEH

IICHSATHH; JIATEPATYPOi; [IpEAMETHON

BOCIIPOMBBOJUT UCTIOJB3YET o0IIacTH 3HAHUS,

YooBaerBopHTEILHO OCHOBHBIE IpuOOPEI, crocobeH
(moporoBbIil ypoBeHs) TIOJIOKEH U yKa3aHHbIe B KOPPEKTHO

IPEAMETHOU OIIMCaHUHU IPe/ICTaBUTh

o0nacTy 3HaHUS; naboparopHoit 3HAHHS B

pacrosHaer paboTsI; MaTeMaTH4eCcKoi

duzngecKue yMeeT dopme
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OOBEKTEL,

® 3HaCT OCHOBHBLIC

METOJIBI PETICHUS
THUIIOBBIX 3a1a4 U
yMeeT ux
TIPUMEHITH Ha
IPAaKTHKE

IIPe/CTaBIATD
pe3ysbTarhl CBoeH
paboTsI

2 Komperennmusa OIIK-3

OIIK-3: ciocofHOCTh BJIAETH OCHOBHBLIMEH METOAAMM, CHOCO0AMH M CPEACTBAMH IOJIYyUCHHS,
XpaHEeHHs, nepepadoTkn HHGOPMAIHH,

Jns  dopMupoBaHus KOMIECTEHIMH HEOOXOMUMO OCYIECTBUTH PSI  OTAIoB.

Oranbl

(bOpMHpOBaHI/ISI KOMIICTCHIINH, TIPHMCHACMBIC IS 3TOI'0 BH/BI 3aHATHH U HCIIOJIBE3YEMBIC CPEJICTBA
OLCHUBAHU IPCACTABIICHEI B Ta6m/1ue 5.

Tabauma 5— ITansl (l)OpMPIpOBaHl/lﬂ KOMICTCHIIMM M MCII0JIB3YCMbIC CPECACTBA OLCHUBAHMA

Cocras 3HaTh YmeTb Biaapers
Croco0sr
OCYIIECTBICHHUS
HOWCKA, XPAHESHUS 1 Hcmonp30Bath cpencTsa
obpaborku noNydYeHus uHGopManum.
uHpOpMAIHH ¢ Hcnonb3oBarh
HCIIOJIb30BAHUEM TEKCTOBBIM penakrop it | HaBeikamu
OCHOBHBIX HaIlKCaHUsI OTYETOB IO o0paboTtku
ConepixaHue 3TanoB .
BO3MOXKHOCTEH nabopaTopHBIM paboTaM. | SKCHEPHMEHTANBHBIX
COBPEMEHHBIX Hcrions30Barh Pe3yJIBTaTOB.
TEKCTOBBIX PEAAKTOPOB | MporpaMmmy oOpaboTKa
U COBPEMEHHBIX IIPEACTABICHUS
nporpaMm oOpaboTku 1 | pe3ysbTaToB.
IpEeCTARICHUS
HHpOpPMAIIH
e Jlexuuu,;
’ e JlaGoparopHsie
® IIPaKTHYCCKHUE
. ; paboTHI; e JlaGopatopHbie
Bubl 3aHaTHIA 3aHITUS.
o CamocrosTenbHas paboTEL.
nabopaTopHbIe
paboTa CTyJCHTOB.
paboTsl;
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Hcmonb3yemble
CpencTBA OUEHIBAHUS

Tecr;
ycTHas becena;
9K3aMeEH.

e JlaGopaTtopHbie
paboThI;
Koncriexkt
CaMOCTOATEIBbHON
paboTEL.

3amuta
nabopaTopHBIX
pabor.

O61mue XapakTepUCTHKY II0Ka3aTeNlell U KPUTEPHUEB OLCHUBAHMS KOMIIETEHIIUY Ha
BCEX JTarnax IPHBEACHBI B Tabuie 6.

Tabmuma 6 — O0mue xapaKTepUCTHKH IOKa3aTeieil H KPUTEPHEB OlEeHHBAHUS KOMIIETEHIIUH 10

ITAanaM

Tloxaszarenu u

3uars Ymern Bnagers
KPHUTEPUH
QOb6manaer O0nagaer
(baKTHIESCKUMH U JUaIa30HOM
TEOPETUUYECKIUMHU IIPAKTHIECKUX
N Konrponupyet pabory,
. 3HAHUSIMU B YMEHUH, TpeOyeMbIX
Ornn4so (BHICOKHUIA IIPOBOJMUT OIICHKY,
upenenax JUISL Pa3BUTHS
YPpOBEHS) . COBEPIIEHCTBYET
u3ydaeMoii obnacT | TBOpYECKHX .
. JeRcTBUS pabOTHI
C IOHMMaHHEM peleHu,
TPaHHII abcTparupoBamms
[IPUMEHUMOCTHI npobiem
Ob6manaer Beper
3Haet (aKThI, JAUara3oHoM OTBETCTBEHHOCTH 3a
IIPUHITHIIE, IPaKTUICCKHAX 3aBepIICHIE 33/1a4 B
Xopoimo (6a30BbIH MpoIecchl, 001me yMeHUH, TpeOyeMBbIxX UCCTICAOBAHUM,
YPOBEHb) MIOHATHS B JUTST PETICHHSI IPUCIIOCA0IUBACT CBOE
npenenax OIIpeJICIICHHBIX IIOBEJICHHE K
u3ydaeMoii obactu | mpobGieM B oGnactu 00CTOATENHCTBAM B
HCCIEOBaHUS pemmeHnu mpobiaeM
Obnamaet
OCHOBHBIMH
Ob6namaet
YIoB/IeTBOPHTENLHO YMEHHUSIMH, Pa6oraer nmpu npsmom
. 0a30BEIMH OOIIITMU
(moporoBwlii ypoBeHb) TpeOyeMbIMU AJISt HabIoneHuN
3HAHUSAMH
BEITIOJTHEHUS

IIPOCTEIX 3aJa4
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8

Tabauna 7 — [lokazaTeau U KPUTEPHU OHEHUBAHMS KOMIETEHI[UH HA 3TANAX

Hoxazarenau u

3HaTh Ymers Baagers
KpHTEePHH
Ceobomro
cBOOOAHO .
BIAZEeET
HPAMEHSTH
BO3MOXKHOCTAMU
BO3MOXKHOCTH cnocobeH
COBPEMEHHBIX
COBPEMEHHBIX PYKOBOIUTE
TEKCTOBBIX
TEKCTOBBIX MEKTUCIUIUINHAPH
PEIaKTOPOB; . .
peIaKkToposB B ol KOMaH/IOi1;
CsobGoxno
HE3HAKOMBIX cBOGO/IHO BiIazeeT
BIIaJeeT
CUTYyallusX; pasHbIMHA
. BO3MOXKHOCTSIMHA
Ormuno (BHICOKHIA cBOOOIHO COBPEMEHHBIMH
COBPEMEHHBIX
YPOBEHE) IPUMEHSITD crocobaMu
porpaMm
COBPEMCHHBIE IIpeACTaBICHIS
00paboTku u .
IIPOrpaMMbI ¢buzmaeckoit
TIpeNCTaBICHUS
06paboTku K HHpOpPMAIVH B
uHGpOpMAaIH; .
TIPE/ICTABICHUS rpaguyeckoit u
Cso6Goguo .
HHGOpPMAIIH; MaTeMaTHIeCKOM
BIIafICET
CBOOOIHO UX dopme
criocobamu ux
COBMECTHO
COBMECTHOTO
UCIIONIB30BaTh
UCTIOJIb30BAHUS
HOHUMaeT
CaMOCTOSITENIEHO
BO3MOYKHOCTH KOMIIETEHTEH B
TIOJTH30BATHCS
COBPEMEHHBIX Pa3TIIHBIX
COBPEMEHHBIMH
TEKCTOBBIX CHUTYaIIIX
TEKCTOBBIM
PEIaKToOpOB; (pabora B
pelaKTopaMu;
HOHUMAaET MEXKTUCIUIUIAHAPH
CaMOCTOSITEIIHHO N
BO3MOXXHOCTH oif KOMaH/IEe);
. H0JIH30BaThCS
Xopommo (6a30BbIi COBPEMEHHBIX BJIazZiceT pa3HbIMHU
COBPEMEHHBIMU
ypOBEHH) IporpaMm criocobamMu
IIporpaMMaMHu
06paboTKy u IpeCTaBICHUS
06paboTKH U .
Ipe/ICTaBIICHUS ¢puznueckoi
IIpeNCTaBICHUS
HHpOpMAIIH; nHpopmaly B
uHOopMaIuy; .
HOHMMAET, KaK rpaguIeCcKoi 1
CaMOCTOATEIHLHO .
COBMECTHO HX MareMaTH4ecKoii
COBMECTHO HX
MOYHO dopme
MCIIOJIB30BaTh
HCIONb30BaTh
IIOHUMAEeT ymMmeeT paboTars ¢ BIIajJeeT
VioBieTBOPUTETHHO .
. OCHOBHEIC COBPEMEHHBIMHI TePMUHOJIOTHEH
(moporoBhIiil ypoOBeHb) .
BO3MOXXHOCTH TEKCTOBBIMH IpeaMeTHOH
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COBPEMEHHBIX pefaKTopamu; o0nacTy 3HAHUS,;
TEKCTOBBIX HCIOJIB3YeT crnocobex
PERaKTOpOB; COBPEMEHHbBIE KOPPEKTHO

® [IOHMMAaeT IPOrpaMMEI IpENCTaBUTh
OCHOBHBIE 00paboTKy u uH(pOpMAaIHIO B
BO3MOXHOCTH IpecTaBIeHUs rpagudecKoi u
COBPEMEHHBIX HHpOpMAaIHH; MaTeMaTHYecKoit
TIporpamMm ymeer hopme
06paboTky 1 IPEACTABISATh
HpEZICTaBICHAS DE3yIIbTaThI CBOCH
nadopManuH paGoThL

3 TumnoBbie KOHTPOILHbIE 3aJAHUS

I[JUI peam3aliuy  BBIMICHCPCUYHCICHHBIX 3amad O6y‘IeHI/I$I HCIIOJIB3YIOTCs  CICHYIOIIHE

Marepuabl:

— THIIOBBIC KOHTPOIIBHBIC 3a/aHUS WM HMHBIE MaTepHaibl, HEOOXOOMMBIE [UIS OLECHKH 3HAHMUIMA,
YMCHMI, HABBIKOB U (WIH) OUBITA JEATENBHOCTH, XapaKTEPU3YIOIUX 3TAlbl (OPMHPOBAHHUS
KOMIICTCHIHH B IPOIIECCE OCBOECHUS 00Pa30BATEIIbHON IPOTPaMMBI, B COCTABE:

3.1 Tecm:

3.1.1. Temot mecmogbix 3a0anuii O MPAKMUYECKUX 3AHAMUIL
1) Kunemaryka oCTynaTeIbHOTO U BPAIATeNbHOTO JBHYKESHHS.
2) JlunaMuKa IOCTYNaTeNbHOTO M BPAIIATeIbHOTO ABIIKEHHS.
3) PaGota, sHeprus 1 3aKOHBI COXPAHEHHUS B MEXAHHKE.
4) Monexymspras ¢pusuka. Kiaccaueckue cTaTHCTHKH.

5) Ilepoe Hauano Tepmoaunamuky. Mzomponeccs!. TermioéMKocTs.

6) Bropoe nagano Tepmonunamuky. [{ukist Kapao. DaTpomnus.

7) DnexTpocTaTunKa.

8) IocTosTHHBIN SIEKTPHUYECKHI TOK.

9) MarauTocTaruka.
10) Cuna Jlopenua u

11) SIBnenue sneKTpoMarHuTHON HHAYKIwA. PaGoTa 1 SHEpTHs OIS,

12) 'apmonneckue

13) CoGomHbIe ¥ BBIHYKACHHLIE KOIEOAHUS.

14) Bonusl. Dddexr
15) Narepdepenmms
16) Judpaximst.

17) Honsipuszamwst.

cuna AMiepa.
KoJjebanud.

Homnepa.
cBeTa.

18) TemuroBoe m3nyuenwe.
19) Bremnwnit porosddexr.
20) 3dpexr Komnrona.

21) KoprycKymspHO-BOTHOBBIE CBOMCTBA MUKPOYACTHL. ATOMHBIE CIEKTPEL.
22) DneMeHThI KBAaHTOBOM MEXaHUKH.

CornacoBaHa Ha noprane Ne 231
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IIpumep mecmo6ozo 3a0anus OnNA NPAKMUYECKO20 3AHAMUA:

KUHEMATHKA INOCTYIIATEJBHOI'O M BPAITATEJIbHOI'O JIBHXKEHMSA
Bapmnanr 1 \
1. MarepuanpHasi Touka JABMDKeTCS B IUockoctd XOY mo 3akoHy x=at, y=Db/t, tne a u b —
TONIOKUTENBHBIE TOCTOSHHBIE. Ha KakoM M3 NpHBENCHHBIX HM)KE PHUCYHKOB IIPAaBHIBHO IIOKa3aHa

TPaeKTOPHUS TOUKM?

Y Y Y

0 X © X © X

1) ‘ 2) 3)

2. Kakoe w3 mpe/UIOXEeHHBIX HIDKE OIpEIeNeHud XapaKTepu3yeT HOPMaJIBHYIO COCTaBILSIOILYIO
JUHEHHOTO YCKOpEeHHs?
OTBeTHL:
1) 910 dbuzmyeckas BeKTOpHas BEIHYMHA, XapaKTepu3yIoasi OBICTPOTY H3MEHEHUS CKOPOCTH 110
BEJIUYHHE.
2) O10 PusHUecKas BEKTOPHAS BEIMINHA, XapaKTePU3yomas ObICTPOTY H3MEHEHHS CKOPOCTH 110
BEJINYMHE U HAPABJICHUIO.

3) 310 dusnueckas BeKTOpHas BENUYNHA, XapaKTepH3yIOiast OBICTPOTY H3MEHEHUS] CKOPOCTH IO
HAMpaBJICHHUIO.

%
v
" 3. MarepuanbHas Touka M JBHXXETCS IO OKPY)XHOCTH CO CKOPOCTBIO v
-

/_T\ Ha puc. 1 mnokasan rpaduk 3asmcumoctu V; or Bpemenum (¥ -
I I N
I I

{

l

|

' . v

i CANHAYHBIN BECKTOP IMOJIOXKUTECIIBHOTO HallpaBJICHMSI, V-c — IIPOCKIUA Ha
I ,. OTO HampanieHue). [Ipy 3TOM BEKTOp MOIHOrO JIMHEHHOrO YCKOPCHHS
tTouky M B MOMEHT BpeMeHH t;3 Ha PUC. 2 MMEET HAIIpaBICHHUE. ..

, paj/c

‘1 4. Teno mBpamaercs BOKPYI HEHONBHKHOW — OCH.
\ 3aBUCHMOCTH YIJIOBOH CKOPOCTH OT BpemeHH &(t) 10

IpHUBeJCHA Ha PUCYHKe. UeMy paBHO YITIOBOE YCKOPEHHE

TOYKH, HaxoJsmmieiics Ha paccTOsHMH 1 M OT oOcH
BpaIleHus?

Prc. 2

5. CrutoniHo# OJHOPOHBINA AP KATHTCS [0 TOPH3OHTAIBGHOM IIockocTH 6e3 mpockanb3biBanus. [To
KaKoH TpaeKTOpHH JABHIKETCS LIEHTD MHEPIMH 1apa?

OrtseTsL:

1) TTo oxpysxHOCTH. ‘

2) Io mpsaMoii, napaJuIebHON MIOCKOCTH.

3) o mpon3BONBHO OPUEHTHPOBAHHON IPAMOIA.

4) I'lo cnoxxHOM KpUBOH, OTIIMIHON OT OKPY’KHOCTH.

3.1.2. Temut mecmogbix 3a0aruii O1a NAGOPAMOPHBIX 3AHAMUIL:
1) Kunemaruka paBHOYCKOPEHHOI'O BPAILICHUS
2) Junamwmka mastarka Obepbexa
3) Usyuenue pacupenencHus bonpimana

CornacoBaHa Ha noprane Ne 231
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4) Oupenenenue OTHOMICHUA TEMIOEMKOCTeH raza MerogoM Kiemana-J{e3opma

5) MH3ydeHue 3MeKTPOCTATHUECKOTO IOJIS

6) M3ydenue CBOMCTB TUIIEKTPUKOB B [OJIE IIOCKOTO KOH/EHCATOPA

7) H3mepenue yaenbHOTO IIEKTPUIECKOTO CONPOTHUBIIEHUS] METAIIOB

8) V3yd4eHHE MarHUTHOTO NIOJIS KPYTOBOIO TOKA

9) Onpenenenue ynensHOTO 3apsia SJIEKTPOHA METOZIOM MarHeTpoHa

10) M3ydenre 3aTyxarommx 3IeKTPOMArHHTHEIX KoJIeGaHuit »

11) Usy4enme narepbepenimu na3epuoro usnygyenns. Onsit IOHra

12) Hsydenue qudpakiyu Ja3epHOro U3Iy4eHms OT IEIH 0 HUTH

13) M3ydenne 3aBHCHMOCTH SHEPTETHYECKOH CBETUMOCTH CEPOTO TENA OT TEMIIEPaTypPHI

14) Buemmnuit porosddexr. Msyuenne saxona Ctoneropa 1 npoBepka GopMyIIs]
DitHiureiina

15) Uzyuenme cnexrpa atoma Bopopoza. ([Tocrosunas Punbepra)

IIpumep mecmosoz0 3adanus 015 NAGOPAMOPHO20 3AHAMUA:

ONPEAEJIEHUE YIEJIBHOI'O 3APSITA JIEKTPOHA METOJIOM MATHETPOHA
Bapuanr 2

1. Tlo xaxo# TpaeKkTOpUM ABKIKETCS B OOIIEM ClIydae 3apsUKeHHAs YaCTHIA B OTHOPOIHOM
MarHuTHOM I1071e7
~Omsersr: 1) o npsimoit;  2) mo mapaGoine; 3) mo runepGone; 4) mo crmpany; S) M0 OKPYKHOCTH.
' 2. Ilapaniensuo npsaMoMy IPOBOJHUKY HA HEKOTOPOM PACCTOSHHH

OT HEI'O, ABHXXETCSI CO CKOpOCTBIO 1] BJICKTpOH. VKa3aTI> Ha pI/ICYHKe 6 1
HAIIPaBJICHHE CHIIEI Jlopenua, nelcTBYrOmIEH Ha SIEKTPOH, €CIIH 110 ® 3 v
MPOBOMHUKY IIYCTUTH TOK 1. 4 @ 5
3. TpI/I YHYaCTUILBI ¢ OAWHAKOBBIMHU MacCaMiu U 3apsaiaMH BICTaKOT B 2 * I
ozmopo,uHoe MArHuTHOC II0JIE C pa3HI>IMI/I
> R
v CKOPOCTAMHU, KaK IT0Ka3aHo Ha pucyHke. [Ipuuém v;<v; <wv;. Kax
\?}’ COOTHOCATCA MEXKAY coboif nx nepuonsi Bpamenust 17
™ © ©
g gq

Omsersr: 1) T <T,<T3;, 2D)T;>T,>T;; 3)T;=T1,=Ts
4) Jlns oTBeTA JAHHBIX HEAOCTATOYHO.

4. MHEKpOYaCTHI[BI BIICTAIOT B OAHOPOAHOE MATHUTHOE TI0JIE C
E» s HIOCTOSIHHOM CKOPOCTBIO, KaK MOKa3aHo Ha pucynke. Kakoit zapsy
@ ! HMEIOT YaCTHIbI?

a2 a)qi=+q 6)q=+q B)q=+q;

\\\\q‘?‘ r) q1 = _q; II) q2 = _q; e) q3 = ..q;

K =0, 3)q=0, mq=0.

Orsersr: 1) a,6,8; 2)nm,e; 3)x,3,u; 4)a,e,3; 5B, 15,3 6)6,x% u
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5. Kakoe 13 nIpuBeIeHHBIX HH)KE BEIPa)KEHUH IpeacTaBisaeT coboli Cuity, JeUCTBYIOMYIO Ha

HOJIOXKUTENBHO 3aPKCHHYIO YaCTHILY, IBHXKYINYIOCS OTHOBPEMEHHO B 3JIEKTPHYECKOM M MATHHTHOM
moJsax?

1)) F =qE+q[E,5]; 2) F =qE+q[5,§]; 3) F = qE" + q(é,ﬁ)
o F =gE +4(5,B) ﬁ

3.2. Tembl KOHMPONLHBIX paAGOmM:

1) Mexanuka

2)  MonexynapHas QU3UKa ¥ TEPMOTUHAMUKA
3) OnexTtpocraTHka

4)  DnexTpudeckuit TokK

5)  OneKTpOMarHeTU3M

6) Konebanus u BOJHBI

7y  Omruxa

8) Tennosoe uznyueHue

9)  KopmyckynspHbIE ¥ BOJTHOBBIC CBOMCTBA MEKPOYACTHII
10) Pusuxa aroma

11) KsanToBas MexaHHKa

12) KBaHTOBBIE CTATUCTHKHA

Ilpumepuvi KOHmMponsHHIX padom.

buer 10
MoaexynsipHast puznka 1 IJICKTPOCTATHKA

1. Cpennsist KBafipaTH9YHas CKOPOCTh MOJIEKYJT HEKOTOoporo rasza pasua 500 m/c. JlaBnenue rasa
paBHO 10° IMa. Haiitz B CH mI0THOCTS rasa IIpY 3TUX YCIIOBUAX.

2. T'a3000pa3Hbiii BOJOPOA, HAXOAMBIIMKCS MPH HOPMAJBHBIX YCJIOBHSAX B 3aKPHITOM COCYAC
obnémoM 5 i1, oxnaguu Ha 55 K. Haitru 8 CH m3MeHeHue BHyTpEeHHEH SHEPTUy rasa.

3. Bogopon, 3aKiroueHHEIH B COCYie ¢ TIOABIKHBIM IIOPINTHEM, coBepinaet npsiMoit ukn Kapao.
HaifTu B mnponeHTax K.II.J. LHKIA, €CIM Npu  anuabaTHYecKOM paCIIUpeHMH JaBJIeHHE Trasa
YMEHBIAEeTCst B 2 pasa.

4. B BepmmuHaX NPaBIIIBHOTO INECTHYTOJBHHKA CO CTOPOHOM 2 CM HOMEINAIOTCS TOYEYHBIE
3apsel oquHaKoBol BemwuuHbl 6 KU, Haliti HanpsoKeHHOCTE MoJig B IEHTPE HMIECTHYTOJIGHUKA IIPH
YCJIOBHH, YTO 3HAKH COCETHUX 3apsIOB MPOTHBONIONOXKHEL OTBeT nath B eaununax CH.

5. Haiitin MakcuMalbHBIH ITOTEHIMA, IO KOTOPOr0 MOXET OBITh 3apsHKEH METAJUIMYECKUH map
pamycoM 1 M, eciu IIpyU HOPMAIIEHOM JIaBICHUH Pa3psili B BO3/LyX€e MPOUCXOAUT IIPH HANPSKEHHOCTH
noss 30 kB/cm. OTBeT nath B MeraBoJIbTax.

Bumier 19
Kosie6anus ¥ BOJIHBI

1. Marepuansaass ~ Touka  Maccoit 0,2 xr  coBepmiaer  KoneGaHHMS IO 3aKOHY
S(t) = 0,2c0s(300¢+2) (m). Ompepmernuts B XH aMIUTATYAHOE 3HaueHHe CHJIBIL, JCHCTByIOuIed Ha
MaTepHATBHYIO TOUKY.

CornacoBaHa Ha noprane Ne 231
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2. JHeprus KOHJEHCaTopa B KOJIEOATENBHOM KOHTYpE B KAaKOW-TO MOMEHT BPEMEHH PpaBHA
2,5 JIx. PoBHO Yepe3 mepuo/| sHEprus 3Toro KoHAeHcaropa pasna 2,4 Jlx. Yemy paBHA TOOGPOTHOCTS
KosebarensHoro KoHTypa?

3. MarepuanbpHas TOUKa COBEpINAET TapMOHUYECKHe Konebanmsi ¢ wactoroir 0,5 I'm. B
HadalbHBI MOMEHT TOYKA HAaXOAWIach B IOJNOKCHHH PAaBHOBECHS M JBHTAIACh CO CKOPOCTBIO
20 cm/c. OmpenienuTh B CM aMIUIMTYLY CMEIIEHHUS TOUKH.

4.B cucreMe NpPOMCXOAAT 3aTyxXalommue KoyeOaHus. 3a BpeMs, B TeUeHHE KOTOPOTO

coBepuaercst 100 xonebanuii, aMmmmTyRa yMeHbinaeres B 2,72 pasa. OIpeeauTs JorapuMuIecKuii
JIEKPEMEHT KoJeCaHui.

5.B Bakyyme BIONb OCH X PACIPOCTPAHSIOTCA [BE IUIOCKHE OJMHAKOBO IIOJSPU30BAHHBIC
/IEKTPOMArHATHBIC BOJIHBI, JIEKTPUYECKHE COCTABIISIONIAE KOTOPBIX H3MEHSIOTCS 110 3aKOHY

E, = E, cos(ot — kx) u E, = E, cos(of — kx + ¢).

Haiftu cpepnee 3Hauenue NIOTHOCTH NOTOKA dHeprun. Pacuér npoussecTy s aMmmryast K
pasnoii 210 B/m, u pasnoctn dhaz ¢ = n/4.

3.3. Temst KonoKeuymos:
1) Mexanuxka;
2) MonexynsapHas ¢puzuKa 1 TEpMOIUHAMUKA,
3) Omnexrtpocraruka;
4) OnexTpoMarHeTusm;
5) KoneGanus v BOJHEL,
6) Bonsosas onrruxa;
7) TennoBoe H3IyYeHYE U ATOMHBIE CIIEKTPEL;
8) Knranroras ¢pusuxa.

3.4. Cnucok unousudyaibHuiX MeopUeCcKUx 3a0aHU:
1) Kunemarnka MaTepHaIbHON TOUKH.
2) JlmHaMHKa MOCTYIATEIbHOrO ABHKCHUL.
3) Jlunamuka BpalnaTeIbHOTO ABMKECHMS.
4) Pabora m sHeprus. 3aKOHbI COXPaHEHHS.
5) Kraccuueckue CTaTHCTHKH.
6) TepmonuHamuka.
7) 3axon Kynona. HanmpsoxeHHOCTE.
8) Ilorenmuan u pabora.
9) Merans!l ¥ JUIIEKTPUKHU B SIIEKTPOCTATHYECKOM IIOJIE.
10) MarauTocraTuka.
11) JIBmxeHwne 3apsoB ¥ TOKOB B MArHMTHOM IOJIE.
12) DnexTpomMarsuTHAS HHIYKIASL.
13) KoneGanus u BOIHEL
14) Vurepdepenmnmus.
15) Hdudpaxuus.
16) TemnoBoe uznmyuenue.
17) Bremmnuii potoadpext. Ipdpext Kommrona.
18) AToMHBIE CIIEKTPEL.
19) KpanToBas MexaHHKA.
20) KBaHTOBBIE CTATUCTHKH.
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Ilpumep unoueudyanvHozo meopueckozo 3a0aHUA:
INoTennmax 1 padoTa 31eKTPOCTATHUECCKOTO MOJIS
buner 5

1. DJeKTpoH, IBUrasch U3 COCTOSHHS HOKOS B DJIEKTPHIECKOM IIOJIE, JOCTHT CKOPOCTH 1,5-10*
km/c. Kaxyro pa3sHOCTh HOTEHIMAIOB IIPOIIEN IEKTPOH?

2. Meraimueckuit map paauycoM 61 MM u ¢ moteHnuanoM 469 B okpyxaroT He3apsHKEHHOI
cepudeckoii obomoukoit paguycom 452 mm. Kakum OymeT moTeHmuan mapa 1mocie Toro, Kax oH Oyaer
coefuHEH ¢ 000I0UKOH?

3. Jla ToueuHsbIX dnexTpudeckux 3apsana 56 HKn u 10 uKir maxonsTcst B BO3yxe Ha pacCTOSHUH
42 cm gpyr or gpyra. OnpenenuTs MOTEHIMAN IIONA, CO3ABAEMOTO 3THMH 3apsjaMH B TOUKe,
Haxopdauielics Ha pacctosaun 60 cM oT nepBoro 3apsnaa u 61 cM oT BToporo.

4. Pagmycpl IByX HpoOBOIMIMX KOHIEHTpHuYeckux chep 44 cm m 232 cm. Ha xaxnpoit
paBHOMEpHO pacupenenéH 3apsy 277 uKi. Haittu pasHOCTS MOTEHIIMATIOB MEXAY chepamu.

5. becKoHEUHO NIMHHBIA NpsAMOH INMPOBOMANIME NWIMHAP paguycoM 1521 MKM paBHOMEPHO
3apsDKeH ¢ JMHeiHo# mioTHOCThIO 3apsana 8§ HKi/M. OmnpenenuTs pa3HOCTh TOTEHIHANOB JIBYX TOYEK
9TOTO IOJsI, HAXOJAIUXCS Ha paccTosHIH 44 MM 1 261 MM OT TOBEPXHOCTH IIJIHHIPA.

6. OnpenenuTh NOTEHIKAN HA PAcCTOSHHAU 31 MM OT OCH OXHOPOAHOTO OECKOHEYHO JIMHHOTO
JadnexTpryeckoro crepxus (¢ = 15) pammycom 15 MM, ecid CTepXeHB 3apsDKeH ¢ 0O0BEMHOIM
nnotaocThi0 20 MKKi/M, TIOTEHIMAT Ha OCH CTEpIKHS IIPHHSATH PABHBIM HYIIO.

7. TloTeHIMan >NEKTPUYECKOTO IMOJS HMEET BHA: ¢ = lo(x2 + y2)+2022 (B). Haiitu momynp

HaNpsDKEHHOCTH IOJIA B TOYKE ¢ KoOpAMHAaTaMu: x =544 cMm, y = 261 cm, z = 374 cMm.

Hurepdepenums
buner 12

1. BoramenuTh B HM JUIMHY CBETOBOI BOJIHBI B OIIBITE ¢ Ounpu3Moii dpenens, eciu paccTosSHUE
MeXly MHUMBIMH H300pakeHUsIME HCTOYHMKA CBeTa paBHO 1,22 Mm. Ha skpane, pacriosoXeHHOM Ha
paccTostHMHM 1,5 M OT HCTOYHMKA CBETa, HAOMIONAIOT CBETJIBIE M TEMHBIC ITOJIOCH], OTCTOSINHUE APYT OT
Jpyra Ha 0,38 mm.

2. B ompire FOHra omna u3 meneil 3akpsiTa CHHAM (QUIBTPOM, a BTOpas — KpacHBIM. byner nm
IIpH 3THX YCIOBUSX Habmonarses Ha SKpaHe HHTeppepeHITHOHHAs KapTHHA?

3. Ilpo3paunas nnénka TomuHoi 5,804 MxM U3 Marepuana ¢ mokasareneM mnpenomieHus 1,49
OCBELIAETCS] PacCEesIHHBIM COJIHEYHBIM CBETOM. MOXHO JiM, paccMarpuBas IUIEHKY B OTPaKEHHOM
cBete, HabMIoaaTh NHTEPHEPCHIIMOHHYIO KapTHHY ?

4. B Touxax A u B HaX0oIITCSA KOTEPEHTHBIE HCTOYHUKY CBETOBBIX BOJIH C JUIMHOM BOJIHEI 659 HM.
Ha cxomnbko panuan m3MeHUTCS pa3sHOCTH (a3 KoyieOaHuii, mpuxomsumx B Touky (O, ecyiy Ha myta AQ
IOMECTUTh IUIEHKY TtommHoN 1,652 mxM? IInéHka m3roToBeHA W3 Marephala C IoKas3areleM
npenomienus 1,48.

5. HaliTu B BM HauMEHBIIYIO TOJNIIHMHY MBUIBHOM IIEHKH, TIPH KOTOPOH MOTYT CTaTh 3aMETHBIMHU
NHTEPPEPESHIIMOHHBIE IIBETA TIPH pacCMaTpUBAHUH ILUIEHKH O yriioM 75 rpai. k rénke. [Tokasarens
IIPEJIOMJICHUST MBUIBHOR JXUAKOCTH paBeH 1,34, BUAMMEIA CBET JEXHUT B AuanazoHe oT 476 HM Ho
634 um. Habmoznenue Benercs B mpoxozaseM ceete. OTBET OKPYIIIUTH J0 LIEJIOr0 YUcia.

6. OmpenenuTth HPeNIOMILIIOIUI YToa CTEKISIHHOTO KJIMHA, €K [IPU HOPMAalIbHOM IaJeHUU Ha
HEro MOHOXpPOMATHYECKOTO CBETA C JUIMHON BOJHBI 457 HM 4YHCIO HHTEp(EpeHIIMOHHBIX IOJIOC,
npuxonsmxcs Ha 1 cM, paBHo 19. Ilokazarens npeoMIICHHsE CTEKNa sl yKa3aHHOU JUIMHBI BOJIHBI
1,5. OTBer math B cexynuax. IIpumsrs, 9ro 1 paguan pasen 2-10° cex.

7. Jins yMeHBLIEHHS IIOTEPh CBETa H3-3a OTPAXKEHHS OT IMOBEPXHOCTH CTEKJIa MOCIEeIHEE

TOKPBIBAIOT TOHKHM CJIOEM BEIIECTBA C IIOKA3aTelleM NPeIOMIICHHS, PaBHBIM 7 , Tlie 1 OKA3aTelh
HpeIOMIICHHSI cTekia. B 3ToM cilydae aMIUIMTYIBI CBETOBBIX KoJeOaHWi, OTpaXCHHBIX OT obemx
HOBEpXHOCTEH CJosi, OfuHaKkoBbl. [Ipm xakodl MuHMMaNBPHON TONIIMHE CIOA OTpaKareIbHas
CIOCOGHOCTH CTeKJIa B HANPaBJICHUH HOpMaJi OyeT paBHa HYJIO UL CBeTa C JJIMHOM BOJHBI 434 HM?
Mpunsare n=1,5.
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3.5. Crucox nabopamophsix pabom:
1) Kunemaruka paBHOYCKOPEHHOTO BPaIlCHUS
2) Jlunamuka mastHuka OGepGeka
3) Hsyuenue pacupenencuus bonbimMana
4) VzyuyeHue TepMOAMHAMUICCKHX MIPOIECCOB
5) H3zyuenme CBOHCTB AMINIEKTPHKOB B II0JI€ IUIOCKOTO KOHIEHCATOPA s
6) Mzmepenre yoeIbHOIO SIEKTPHYECKOTO COIPOTHUBICHHSA METAILIOB
7) H3ydeHwe MarHHTHOTO MOJISI KPYTOBOI'O TOKA
8) Ompenenenue yaensHOro 3apsja SIEKTPOHA METOOM MarHETPOHA
9) W3yueHue 3aTyxaiomux dIIEKTPOMArdHMTHEIX KOIeOaHMIH
10) Mi3yuenue BBIHYK/ICHHBIX DJIEKTPOMArHUTHBIX KOneOanmit
11) Mzyuenue unrephepenimu nasepuoro usnyyenns. Omupir IOHTa
12) Vzyuenue mudpaknun cera. (JIudpakuuonHas pemerka)
13) Vsy4envie 3aBUCHMOCTH SHEPTeTHYESCKOM CBETHMOCTH CEPOTO Tea OT TEMIIEPATyPhI
14) Buenmmuii porosddexr. Msyuenue 3axona Cronerosa u nposepka hopMyIis! DHHIITEHHA
15) Misy4yenue cnexrpa aroma Bogopozaa. (IToct. PunGepra)
16) IlpoBepka cOOTHOIIEHMS HEOLPEACICHHOCTEH st POTOHOB.

3.6. Temwt Ona camocmoamenvroi paGomet:
© 1. KuseMaruxa.
2. JluHaMyKa HOCTYNATeIbHOTO IBHIKEHUS,
3. Jlnnamuka BpamarenbHOTO IBHKEHMS.
4. MonexynspHas Qpusmka.
5. Knaccnueckue CTaruCTHKE.
6. Tepmonunamuxka.
7. DNneKTpoCcTaTHKA.
8. IlocTostHHBII TOK.
9. MarsuTHOE 110J1€ B BaKyyMe.
10. MarauTHOE TOJIE B BEIIECTBE.
11. Ypasrnenus Makcesuia.
12. Konebanus.
13. BonssL
14. BonHoBast ONTHKA.
15. Aromuas ¢uzuka.
16. KBanToBast MmexaHuKa.
17. KBaHTOBBIE CTATUCTHKH. ’

3.7. Cnucok 6onpocos Ha 3a4ém IK3AMEHAUUOHHBIX 60HPOCOE:
1 Cemecrp.

1. Kunemarmuxa. HopMansHOe 1 TaHTeHITMATIBEHOE YCKOPEHME.

2. Kupemarvka BpalaTeJbHOro JABMKEHMS. CBA3h MEXIY VYIIOBHIMH M JHHEHHBIMU
YCKOPECHHSIMH.

3. Munamuxa. 3akons! HerotoHa.
4. JIBHOKeHHE CHCTEMBI MaTepHaILHBIX TOUEK.
5. OcHOBHOE ypaBHEHHE AUHAMMKH [IOCTYIIATENHFHOTO JIBIDKESHHS IPOU3BOILHOM CHCTEMBI TEL.
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Cunbl B MEXaHHUKE.

Kunetudeckas 3HEprHs.

Pa6oTta 1 MOIHOCTE.

KoHcepBaTHBHBIC CHITHL.

Ilorenunanbyasi SHEPIHs.

CBsi3b MEX/1y TOTEHLUATBHON SHEPTHAEH U CUIION.

OcHOBHOE YypaBHEHHE IUHAMHKHA BpAIIATeNLHOTO JIBHXKEHHS OTHOCHUTEIBHO HEIQBIKHOM
TOYKH.

VYpaBHEHUE TUHAMUKY BPaIaTelbHOTO ABMXKEHUSI OTHOCUTEIFHO HETTOABUXKHOH OCH.
MoOMEHT UHEPIIH.

Kunetryeckas SHEprus Bpallatomierocs Tena.

PaGoTta BHEIIHUX CHJI IIPY BpaIlEeHUH TBEPIOTO Teja.

3aKoH COXpaHSHH MEXaHWUIECKOH SHEPIHH.

VYnap aGCoMOTHO YIPYTHX U HEYIPYTUX TNl ¢ TOUKH 3PEHUS 3aKOHOB COXPAHEHHS.
3aKoH COXpaHEeHMs] MOMEHTA UMITYIIbCA.

VpaBueHHe cOCTOSHNS UneasHOro raza (Ypasaenue Menneneera-Kinanelipona).
Hasnenne. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOH TEOPHUH.
Temneparypa.

Buytpennss saeprus. Temnota u pabota. IlepBoe Havaio TepMOAMHAMUKH.
Cxopoctu razobix Monexyt. Onsit [lTepHa.

PacripeseneHue MoJeKyi ra3a mo ckopoctsM. Oynkims pacnpeneieHus Makcsena.
HauGonee BeposiTHAsL, CpEAHsIS KBaJpaTHdHas ¥ CPEeAHs apu(pMeTHYeCKas CKOPOCTH MOJIEKYI
rasa.

Pacnpenenenne MakcBeia 10 3HaYEHUSIM KHHETHYECKOW SHEPIUH.

®opmyna MakcBesuia 17151 OTHOCHTEIBHBIX CKOPOCTEH.

Bapomerpuueckas ¢opmyna.

Pacnipenenenue bonsnmMana.

Temno&mxocts raza. ®opmyna Maitepa.

M3oxopr4aeckuii mporecc.

H3obapudeckuii mporecc.

M3oTepmuyeckuii mpouecc.

Anuabarrueckuii mporecc.

[Monurponuyeckue Mponecchl.

O6parumbrii ki Kapao.

Heo6parumsrii nuxn Kapso.

OHTpOIHSL.

M3Menenue SHTPOITAH PH 0OPaTHMBIX H HEOOPaTHMBIX IPOIECCax.

Bropoe Havano TepMOIHAMHUKA.

Caobopnas u cBsa3anHast sHEprus. GU3NIECKUN CMBICI SHTPOIHH.
CrarucTryeckuif CMBICII SHTPOTIHH.

TpeThe HauaJI0 TEPMOAMHAMUKH.

DNeKTpUIeCcKui 3apsiz. 3aKOH COXPAHEHHU HIEKTPAYECKOTO 3apsa.
B3auMoZeiCTBHE 2IEKTPUYECKUX 3apsioB B BakyyMme. 3akon Kyiona.
DrexTprueckoe noe. HanpsmkEHHOCTD SIeKTpHIecKoro moiis. CAIOBBIC IMHNH.
[IpUHIHI CYyIePIO3UINH SIEKTPAIECKUX IIOJIEH.
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ITone mumons.
Teopema Ocrporpanckoro-['aycca s BEKTOpa HAPSHKEHHOCTH 3JIEKTPUIECKOTrO MO,
Ione 6eckoHEYHON OAHOPOAHO 3aPSKEHHOMN TIOCKOCTH.
Iosne AByxX paBHOMEPHO 3apsDKEHHBIX IUTOCKOCTEH.
ITose GeckOHEYHOTO 3aPSIKEHHOTO IHIHH/IPA.
IMone chepuueckoii mpoBosIIEH TOBEPXHOCTH.
Ione 06BnEMHO-3apsDKEHHOrO HIapa. »
Huddepennuansnas dpopma Teopemsl aycea.
Hotenmman. Pabota cuit 351eKTpOCTaTHUECKOTO HOS.
OHeprus B3auMOJEHCTBYSI CUCTEMBI 3apPsIOB.
CBs36 MEXTy HAIPSDKEHHOCTBIO SIEKTPOCTATHYECKOTO TIOJIS ¥ IIOTEHITHATIOM.
PazHOCTh IOTEHIHANOB MEXTY TOYKAMH IIOJsI, OOpa3’0BAHHOTO OECKOHEUHOM 3apsKeHHOH
IJIIOCKOCTEIO.
Pa3HOCTH [MOTEHUMANIOB MEXAY TOYKAMH 0N, OOGpPA30BAHHOTO MIBYMS OECKOHEUHBIMU
3apSHKCHHBIMHE TIOCKOCTSIMH.
Pa3sHOCTh NOTEHIMANIOB MEXAY TOUYKAMH IOMS, 00pPa3oBAHHOTO GECKOHEYHBIM 3apsHKEHHBIM
JUIMHHBIM ITAJIAHPOM.
PazHocTh mMOTEHIMANOB MEXAY TOYKAMU IOJISI, OOpAa30BAHHOTO 3apsHKEHHOM IIyCTOTENION
cepoit.
PazsocTs NOTEHIMATIOB MEXK/TY TOYKAMHU HOJISI BHYTPH 00BEMHO-3apsHKEHHOTO [Iapa.
Lmpxynsiys BEKTOpa HAPOHKEHHOCTH 3IEKTPOCTATHIECKOTO TI0IS.
IMonsgpuzays AUBIEKTPUKOB.
CernerosnexTpuKy.
BexTop 3eKTpHYIecKoro cMemeHus! (IMEKTPAYECKas UHIyKII).
IIoTox BexTOpa BNEKTPUIECKOr0 CMEIIECHHS.
Wsmenenne sexropos E u D Ha rpaHuue pasaena IByX AUIIEKTPHKOB.
Pacnpenienenre sMeKTPHYIECKHX 3apsI0B HA IIPOBOIHHKE.
Hanpspx€HBOCTS 1ot BONH3M IMOBEPXHOCTH 3apPsHDKEHHOTO IIPOBOJHUKA.
CBoiicTBO 3aMKHYTOH IPOBOASIICH 0GOIOUKH.
ONEKTPOEMKOCTb.
Konnercaropsl. CoeMHEHE KOHIEHCATOPOB.
OHeprus 3apsHKeHHOTO IPOBOTHUKA.
OHeprus 3apspKeHHOTO KOHAEHCaropa.
DHeprust SIEKTPUICCKOTO OIS

2 CemecTp.

IocTostHHBIH SneKTprYecKuit TOK. DneKTpudeckuii Tox. [TotHocTs ToKA.
YpaBHEHHE HENPEPHIBHOCTH.

OnexTpoABIKYHIAs CHJIa.

O606mEnnsnt 3axoH OMa I HEOXHOPOAHOTO yJacTKa eI .
Paspersnénnsle nenu. [Ipasuna Kupxroda.

MomraocTs ToKa. 3akon [[xoyns-Jlenna.

Crarnyeckoe MarHUTHOE II0JIE B BaKyyMe. BeKTOp MarHUTHOM MHIYKIHH.
3axon buo-Casapa-Jlamaca.

MarsuTHO€E oje IpsMoro Toka.

MarsuTtHoe 1mojie KpyroBoro Toka.
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. MareuTHOE 10J1€ ABHKYHIErOCs 3apsaa.
12.

3axoH AMnepa. CI/IJIa, HeﬁCTBYEOIHaﬂ Ha IIPOBOAHUK ¢ TOKOM B MArHUTHOM II0JIC.

. KoHTYp ¢ TOKOM B MarHuTHOM IIOJI€.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Cuna Jlopenna.

JIBIoKenye 3apsHKeHHON JYacTUIBI B OJHOPOJHOM MarHUTHOM IIOJIE.
Spdexr Xomna.

[Hupkyrsiius BeKTOpa MarHuTHON HHIYKITIH.

MarsuTHOE TI0JIe CONEHOUIA.

MarsuTHO€ 110JIe TOPOUJIA.

Pa6orta 1o nepeMeneHnio IPOBOJHIKA H KOHTYPa C TOKOM B MATHUTHOM IIOJIE.
MargsuTHOE 1oje B BeniecTse. HaMarHW4eHHOCTh ¥ HAIPsSHDKEHHOCTh MArHUTHOTO ITOJIS.
MaruuTHBIE MOMEHTHI 3JICKTPOHOB U aTOMOB.

JuamarseTnsm.

ITapamarneTusm.

CBolicTBO (heppOMarHUTHBIX MaTCPHAIOB.

Maruuromexarndeckuii 3¢ dexr.

Ipupona cIOHTAaHHOYW HAMArHMYCHHOCTH ()ePPOMArHETHKOB.

IIpenomienre BexropoB E u H Ha rpanune paszgeina AByX OJHOPOAHBIX MarHETHKOB.
SIBieHmMe 3NEKTPOMArHUTHOM MHIYKIIHH.

OnexTpoABMKyIas cuia (3.1.C.) HHIYKIHH.

[Tpupona sBneHUS SNEKTPOMarHUTHOM WHIYKIIMH.

Buxpensie Toku (Toku Pyko).

SIBneHue caMOUHIYKIUHL.

Bianmuas uaayKms.

DHeprus MAarHUTHOTO TIOJISL.

BuxpeBoe anekTpudecKoe mosie.

Tox cMmerenus.

VYpapuenus Makcpesuia.

CaolicTBa ypaBHeHuI Makcseinia.

CapMonudeckue KoJeGaHus U MX XapaKTePUCTHUKH.

OcHOBHOE ypaBHEHHE IWHAMUKY FApMOHHUECKUX KonebaHuil. ['apMOHHYIECKHil OCIIMIIATOD.
IMpencraBnenue KoneGaHuii IOCPENCTBOM BEKTOPHBIX AHWarpaMM (METoJ BEKTOPHBIX
JarpaMm).

CnoxeHnre rapMOHIIESCKUX KoJieGaHuii HallpaBIeHHBIX B0 OHON IPSMOH.

buenus.

CnoxxeHue B3aMMHO IEPIEHIUKYISIPHBIX KoneGanuii. @uryps! Jluccaxy.

CBo0omHBIE 3aTYXaI0IHe MEXaHNIECKHE KoJeOaHusL.

XapaKTepUCTUKH 3aTyXafomux KoeOaHui.

Anexrpudeckue konebanud. KpazucranuoHapHble TOKH.

CBobo/HbIe NEeKTPOMArHuTHEIE KoJIeOaHUs B KOHTYpe 6e3 aKTHBHOTO COIPOTHBIICHHUSL.
CoGonHbIe 3aTyXalomue MEKTPUIECKUe KoJaeOaHus B KOHTYpeE.

BrIHy)XIeHHBIE BIIEKTpHYecKue KoneOaHus.

Pacnpocrpanenue BOJNH B YIPYToi cpefie.

VpaBHeHwus TUIOCKO# U chepraeckoii BOIH.

I'pynmoBast CKOPOCTS.
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55. Hanoxenne (natepdepenius) BoaH. CTOSIHE BOJHEIL

56. DHeprus ynpyroit BOJHEL

57. 3Byk.

58. Oddext Homnepa 11 3ByKOBEIX BOJIH.

59. BonroBoe ypaBHeHHE.

60. OneKTpoMarHUTHbIE BOJIHEL

61. Onrmuueckuit spdexr Jomrepa.

62. DHEprHs 3IeKTPOMArHATHOM BOJIHEL

63. IHTEeHCHBHOCTD 3IEKTPOMArHUTHOMN BOJHEL.

64. Unrepdepennus cpera.

65. Illupuna nonoc uuTephHEpEHITHN.

66. KorepeHTHOCTS.

67. Metopn IOwra.

68. Murepdepenims npy OTPaXKSHAH IIPH OTPAKEHHUH OT TOHKOM [IPO3PavIHOl MIIACTHHKH.
69. Vntephepernmys oT IIACTHHKY IePEMEHHOM TONIMHEL (KIIMHA).

70. Konbna Hetorona.

71. Hudpaxmus ceeta. [punmnun [okirenca-Openers.

72. Metoa 3ou ®@penensd. 3oHHas IJIACTUHKA.

73. Nudpakims Ha KPYIJIOM OTBEPCTHH U HEMPO3PAIHOM JIHCKE.

74. lndpaxius B napauenbHbX Tydax (nudpaxius @payuropepa).
15, Tudpakuust o meim.

76. IudpaxnronHas permérka.

77. CuexrpanbHoe pasnoxenue. Paspemmaromas cnoco6HOCTh PEMETKH.
78. Jlupaxims Ha IPOCTPAHCTBEHHBIX peuiéTkax. J[u(ppaKims peRTreHOBCKUX JIydeit.
79. EcTecTBeHHBIH U MOJIIPA30BAHHLIH CBET.

80. Ionsipu3anms Ipy OTpaXKEHUH U NpeloMiIeHuy. 3akoH BprocTepa.
81. INonspusanus npu ABOKHOM JIy4enpeIoMIICHNH.

82. 3axon Mamoca.

83. MutepdepeHius nonspu30BaHHbIX BOJIH.

84. UckyccTBeHHOE NBOMHOE JTydenpenoMieHue (MCKyccTBeRnas aausotponus). Dddext Keppa.
85. Bpamenue mIockoCTd mosIpU3aim.

86. lucnepcus crera.

87. llomnolmenue ceera.

88. Paccesmue crera.

89. Uznyuenne BaBunosa-Uepenkosa.

3 Cemectp.

Tennosoe uznyuenune. 3axon Kupxroda.

3axon Credana-bonpnmana. 3akon cmemenus Buna.
Dopmyna Ilnanka.

Brenmmii potorddexr.

®otonst Oneir bote (MeTox coBmaAeHMIHA).

3¢ dexr Kommrona.

Topmo3HOE PEHTTEHOBCKOE H3JIYYCHHE.
XapakTepUCTHYECKOE PCHTTEHOBCKOE U3IyICHHE,

el I U o

CornacoBaHa Ha noprane Ne 231



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31
32.
33.
34.

35.

36.
37.
38.
39.

40.
41.
42.
43.
44.
45.

20

JlaBnenwue cBera.

3aKOHOMEPHOCTH B aTOMHBIX criekrpax Popmyna bamsmepa.
OnemenTapHas Teopus bopa.

Ongwir ®panka u ['epa.

I'unotesa ne bpotins. BoiaroBbie CBOMCTBA BeIECTRA.

[TpuHIMI HEONIpeIEIEHHOCTH.

BonnoBoe ypasHenue Illpenunrepa. @usnueckuit cMpici V-QyHknuu.
KBantoBaHue 3HEpPruy 3MEKTPOHA B OTHOMEPHOM MOTCHIIMATLHOH sIME.
KBaHTOBBIII rapMOHHYECKHHI OCIIILISTOP. '
ITpoxoxienue JacTHOBI Yepe3 OTeHIUANBHBIN Oapbep.

I'maBHOE ¥ OPOUTAIBHOE KBAHTOBEIE YHCTIA.

[IpocTpancTBEeHHOE KBaHTOBaHKE (MArHATHOE KBAHTOBOE YHCIIO).
Cnun anexrpona. Omnsit Lltepua u 'epnaxa.

Pacnpeznenenue SIEKTPOHOB IO SHEPTETUICCKUM YPOBHSIM aTrOMOB.
IIpuanun [Taynu.

upuna cnexTpanpHbIX TUHUH. TOHKAS CTPYKTYpa CIEKTPANTBHBIX JTMHHUIA.
Oddexr 3eemana.

MonexynsipHble CIIEKTPHL.

BrmyxnenHoe n3nydenre. Jlazepsr

TepMonuHamuyeckuii croco0 ONMMCAHWS KOJUICKTHBA YacTUl. XUMHYCCKHA ITOTECHIMA.
Craructrdeckuii crmocol onucanus KOUIEKTHBA YaCTHII.

HeBbIpoXKIeHHEBIE X BBIPOKACHHBIC KOJICKTUBEL.

Dyuxnyg pacnpeneneHus.

Yucno cocTostHuA 11t MukpodacTuil. [loHsTre 0 (pa30BOM IPOCTPAHCTBE M €r0 KBAHTOBAHUH.
[TnotHOCTE COCTOSIHUT.

HeBBIpokAeHHOCTh HACATBHOTO Ia3a U BRIPOXKJICHHOCTD SIIEKTPOHOB B METAINIE.

@OyHKIMS pacHpeaeNeHus! Uil HEBRIpOXKAeHHOTO rasa. OyHkuus pacupeaeneHuss Makcsemna-
bonbumana.

OyHKIWMS pacTpefAeIeHuUs TS BEIPOXKICHHOTO ra3a ¢pepMuoHoB. OYHKIHS pacpeieeHus
Oepmu-/lupaxa.

BiusiHze Temneparypsl Ha pacnpenenenue ®epmu-Jlupaka.

Cpenusist SHEpPrus BEIPOXACHHOTO ra3a ¢pepMuoHoB. JlapneHue 3eKTPOHHOTO rasa.
Oynxuws pacupeaeneHus boze-OiiHmTelina.

IousTHE O HOPMANBHBIX KoNeOaHusIX KpucTawmdeckoi pemérku. CrekTp HOpMaIbHBIX
KonebaHui.

Xapaxrepuctuueckas Temrieparypa Jebas.

DOHOHEI.

TermmoéMkocTh qUAIEKTPUKOB (Teopus Jlebas).

Tenno&mxocTs 3MEKTPOHHOrO rasa (TemI0EMKOCTh METAJLIOB).

TennoBoe pacimpenne TBEPABIX TeIL.

TemnonpoBoHOCTH PEIETKH (AUAIEKTPHKOB). TeronpoBoqHOCTs METAIIOB. 3aKOH
Bunemana-®panna.
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4 Meropmueckne MaTepUAIbI
CornacHo nyHkty 12 paboueii mporpamMMEl.

1. OcnoBHas nuTEparypa:
1. Capenser U.B. Kypc obmeil ¢msuku: ydyebHOe mocobme mms BTy3oB: B 3 T. —7-¢ m3m.,
crepeorui. — CII6.: Jlans, 2007.
T. 1: Mexanuxa. Monexynspaas ¢pusmka. — 432 c. (B 6ubmmorexe — 155 5x3.).
T. 2: DnexrpuyecTBo 1 MarseTH3M. Bommbt. Orrruka. — 496 c. (B 6ubimorexe — 148 31(3)
T. 3: KsanToBas ontuxa. Atomuas pusuka. Ousuka TBEpHOro Tena. GU3nKa aTOMHOIO SIpa U
SNeMEHTapHBIX JacTull. — 317 ¢. (B 6nbmmorteke — 151 5K3.).
2. @pumr C.3., Tumopea A.B. Kypc obmeit ¢pusuxu. B 3-x Tr. [Dnexrponnsrit pecypc] — CII6.:
Jlams, 2009.
T. 1: Ousuyeckre oCHOBBI MeXaHUKH. Moekynspras ¢usuka. Konebanus 1 BOMHbL — 13-¢
m3z., crepeotun. — CII6.: Jlams, 2009. — 480 c. Pexwum mocryna on-line ¢ kommeioTepos
TYCVYP: http://e.lanbook.com/books/element.php?pll cid=25&pll id=416.
T. 2: Onexrpuueckue u 31€KTPOMAarHETHYCCKHE sBICHUs. — 12-e u3M., crepeotmit. — CII6.:
Jlame, 2009. -528c. DPexum jpocryma on-line ¢  xommsiotepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=418.
T. 3: Onruka. Atomuas ¢msuxa. — 10-e w3n., crepeorun. — CII16.: JIarn, 2009. — 656 c. Pexum
IOCTyTa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.Janbook.com/books/element.php?pll_cid=25&pl1 id=419.
3. 3ucman I'A., Tonec O.M. Kypc obmeit dusuxu. B 3-x Tr. [Dnexrponnsii pecypc] — CII6.:

Jlamp, 2007.

T. 1: Mexanuxa. Monexymsipras ¢usuxa. KoneGanus u BonHbL — 7-¢ 34, — 352 ¢. Pexum
IocTyra on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=505.

T.2: DOnexrpuyectBo u MardermsM. — 7-¢ wu3n. —352c. Pexmm goctyma on-line:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ xommsioTepos TYCVYP.
T. 3: Ontuxa. ®usyka aToMOB ¥ MOJTeKy1. PH3NUKA ATOMHOTO A/pa X MEKPOYACTHIL. — 6-¢ U3,

-512c. Pexxum JIOCTyIa on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=508.

2. JlonoiHUTEILHAS JINTEPATYpa:

1. Casennen W.B. C60paux BompocoB U 3amad o obmelt ¢pusuxe. [DnekTpoHHBIA pecypc] — 5-
e m3n, crepeorun. —CII6.: Jlams, 2016. — 292¢. Pexum jocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=71766 ¢ xommsiorepos TYCYP.

2. Wpomos M.E. Mexanuka. OCHOBHBIE 3aKOHBL — 8-¢ W3, crepeotun. —M.: BMHOM.
JlaGoparopwus 3ranumii, 2006. — 309 c. (B 6ubnuorexe — 99 3K3.).

3. Wponos ML.E. Ousmka maxpocrcreM. OCHOBHBIC 32KOHBIL — 3-€ H3MI., CTEPEOTHI. — M.:
BMHOM. JIa6oparopust 3Hanmit, 2006. — 207 c. (B 6ubnuoreke — 50 9K3.).

4. Vipomos WL.E. Dnexrpomarsetusm. OCHOBHbIE 3aKOHbL: YUeOHOE 110COOHE I By30B. — 5-€ U3,
—M.: BUHOM. Jlaboparopus 3nanmii, 2006. — 319 c. (B 6ubmmoreke — 101 5x3.).

5. Hponos M.E. BonaoBbre mporeccel. OCHOBHEBIE 3aKOHBL: y4eOHOE Tocobue. — 3-¢ M3, — M.:
BUHOM. Jla6oparopus 3nanuit, 2006. — 263 c. (B 6utmuoreke — 100 2x3.).

6. Mpomos W.E. KsantoBast hu3nka. OCHOBHBIE 3aKOHBL YueOHOE MOCOOME i By30B. — 2-€
u31., goit. — M.: BUHOM. Jla6oparopus 3nanuii, 2004. — 256 c. (B 6ubmmoteke — 100 3x3.).

7. Wponos WM.E. 3amaun mo obmeil ¢usuxe: YueGHoe mocobue mis By3oB. — 7-€ H3L.,
crepeortun. — M.: BUHOM. Jlaboparopus 3nanmit, 2007. — 431 c. (B 6ubmuorexe — 496 5K3.).

8. Uepros AL, Bopo6nés A.A. 3amaunuk mo ¢usuke: YueGHoe mocoOue st BTy30B. — 8-
usjl., nepepab. u gom.— M.: @m3marint, 2007. — 640 c. (B 6ubmiorexe — 99 3k3.).

CornacoBaHa Ha noprane Ne 231



22

9. Bonpkenmreitn B.C. COopuuk 3amay 1o obmemy Kypcy ¢usukmu: YdueGHoe mocobue ans
BTY30B. — 12-¢ u3n., ucnp. — M.: Hayxa, 1990. — 396 c. (B 6ubimoreke — 148 9k3.).

10. Kozweipe A. B. Kypc nexmmit mo ¢usuxe: YueOuux. — Tomck: TYCVYP, 2007. —421 c. (B
6uGmoTeKe — 697 3K3.). \

11. Kanammaukos H.IT., KoxeBnukoB HM. ®uzuka. MHTepHeT-TecTHpOBaHHE 0a30BBIX 3HAHUIM.
[Omextponnsit  pecypc] —1-e ma. —CII6.: Jlams, 2009. —160c. Pexum jocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172 ¢ xommsiorepoB TYCVYP.

12, Jlozoscxmii B.H. Kypc ¢pusuku. B 2-x TT. [OneKTpoHHEIH pecype] — 6-€ u3l., UCIp. U JOIl. —

CII6.: Jlans, 2009.

T. 1: dusuveckre OCHOBBHI MEXaHUKH. DIICKTPHUYSCTBO W MarHeTwsM. Om3uka konebaHui U
BOJIH. —~ 576 c. Pexxum JOCTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=236.
T.2: KsantoBas ¢usuxa. Craructuueckas ¢usuka u TepMmonuHamuka. CoBpeMeHHad
buzmaeckas KapTHHA MHpa. - 608 c. Pexum JocTyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll _id=239 ¢ xommnsioTepoB TYCVP.

13. Casenpes W.B. Kypc oOmelt ¢puzuku. B 3-x TT. [Onexrpornsii pecypce] — CII0.: Jlans, 2011.

T. 1: Mexanuka. Monexymipuas ¢usuka. — 11-e uzn., crepeorun. — CII6.: Jlans, 2011. —
432 c. Pexum JOCTyIa on-line c KOMIIBIOTEPOB TYCYP:
http://e.Janbook.com/books/element.php?pll _cid=25&pll id=2038.

T. 2: OnexrpudectBo u MaraeTusM. Bomusl. Onrtuka. — 11-e u3n., crepeorun. — CI16.: Jlans,
2011. —496 c. Pexrm JlocTyrma on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll id=2039.

T. 3: KBanToBas ontuka. AroMmHas ¢puzuka. Ousuka TBEPIOro Tena. GU3uKa arOMHOIO Apa U
SIIEMEHTApHBIX uacTtull, — 10-e¢ um3m., crepeormm. — CII6.: Jlams, 2011. —320c. Pexum
JOCTyTIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2040.

3. YuebHo-MeToqUUECKEHE TOCOOHS H IPOrpaMMHoe olecriedeHme

1. Yuebno-memoouueckue nocobus Ona MPAKMUYECKUX 3AHAMUNL U CAMOCHIOAMENbHO
padomsr [INEKTPOHHBINA pecypc]:

2.1. Yyxxos [O.I1. PaGora u sHeprus. 3akoHBI COXpaHEHHs B MEXaHHKe: COOpHUK 3anad I
npakTryeckux 3aastiit. — Tomck: TYCVYP, 2010. — 24 ¢. Pexxum moctyna cBOOOAHBIN I CKAYUBAHMS:
http://edu.tusur.ru/training/publications/1100.

2.2. JIstamu A.B., MarasunnankoB A.J1., Tposa JI.A. Monekynspras ¢pusuxa: COOpHUK TECTOBBIX
BOIIPOCOB JJISt CAMOCTOSITENBHOM paboThl U [is nmpakTudeckux 3austiid. — 2009. 30 c. PexxuM noctyna
cBOOOMHEBIN JuTs ckaurBaHust: http://edu.tusur.ru/training/publications/1234.

2.3. JIsunu A.B., Marasuanankos A.JI., Opnosckas JL.B. Tepmongmuamuxa. Yacte 1: C6opHHK
TECTOBBIX BOIIPOCOB JUIS CaMOCTOSTENBHOU paboThI M s TpakTHyeckux 3aHstuid. — 2009. 43 c.
PexuM roctymia cBoGOMHBIH A1 ckaunBanust: hitp://edu.tusur.ru/training/publications/1235.

2.4, T'aneeBa A.U., Jlsunu A.B., MarasuuuukoB A.JI. Tepmomunamuka. Yacte 2: COopHHK
TECTOBBIX BOIPOCOB JUIS CaMOCTOSATENHbHONW paboTHl M I npakTudyeckux 3aHaruil. — 2010, 22 c.
PexxuM jroctyia cBoGOM b JUTs ckauuBanus: http://edu.tusur.ru/training/publications/1236.

2.5. Bypauenckuii FO.A. BonuoBas omntuka: Metoguueckoe mocobue. COOPHMK TECTOBBIX
BOIIPOCOB. -2009. 24c. Pexxum JIOCTyIa cBOOOIHBIH JUISE CKAYUBAHUS:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos 10.I1. DnemenTs! aToMHOM (GU3UKH M KBAHTOBOM MEXaHUKH: Y UeOHO-METONNIECKOE
nocobue. CoopruK TecToBBIX Borpocos. — Tomck: TYCVYP, 2011. — 68 c. Pexxum noctyna cBoOOAHBIH
st ckaumBanms: http://edu.tusur.ru/training/publications/1104.

Cornacro mynkty 12.3.3 paGoueit nmporpamMmesl.
2. Yuebno-memoouueckue nocobus ONA GbINONHEHUA NAOOPAMOPHBIX padom [DNEKTPOHHBIN

pecypel:
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3.1. bypmosuiun B.A., Tposu JLA. Jlunamukxa MmastHmka OOepOexa: Meromuueckue
ykazaaus K naboparopHoit pabore. —2007. 13 c. Pexxum moctyna cBOOOMHBINA Ui CKAIUBAHUS:
http://edu.tusur.ru/training/publications/918. ‘

3.2. DbypnosunuH B.A., Tposs JLLA. Kunemaruka paBHOyCKOPEHHOTO BpaLICHUS:
Meronuueckue ykazanus k naboparopHoit padore. —2012. 13 ¢. Pexwum mocrymna cBoGOMHbIM
It ckaumBaHm: http://edu.tusur.ru/training/publications/923.

3.3. bypauesckuii IO.A. M3ydyenme CBOMCTB JOUDNCKTPHUKOB B TIOJE  ILIOCKOTO
KoHzencaropa: Meronudeckue yka3aHus K gaboparopHoii pabore. —2012. 15 ¢. Pexxum goctyma
cBOOOAHBIH A ckauuBaHus: http://edu.tusur.ru/training/publications/873.

3.4. VisanoBa E. B. M3y4enne MarHUTHOTO TIOJISL KPYTOBOTO TOKa: MeToauueckue yKa3aHus
K JsaboparopHoér pabore. —2007. 12c. Pexum pocryma CBOGOAHBIA JUIS CKAaYMBAHHS:
http://edu.tusur.ru/training/publications/863.

3.5. bypauescknii IO.A. OmnpeneneHue yaenbHOro 3apsaa  3JMEKTPOHA  METOAOM
Marserpona: Meroauueckue ykasanus K naboparopuoi pabore. — 2011, 14 ¢. Pexxum nocryna
Juis cryaenTos, corpyaaukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.6. bypnosunua B.A., Tposu JLA. H3yuenue 3aryxaromux  9JIEKTPOMArHHUTHBIX
xonebannmii: MeTogumueckue ykaszaHus K jaGoparopHoit pabore. —2007. 14 ¢. Pexum pocryna
cBOOOIHEI A1 cKaumBanysa: hitp://edu.tusur.ru/training/publications/862.

3.7. Opnosckas JL.B. M3yuenne unTepdepeHIMU JTa3epHOTO HINYYEHHS: MeTomuuecKue
ykaszaHus K ynaboparopHoit padote. —2010. 9 ¢. Pexum mocryna cBoGOAHBII A CKAYMBAHUS:
http://edu.tusur.ru/training/publications/911.

3.8. ®emopos M. B., bypnosunua B. A. Baemnwmit ¢orosdoexr. Hsyuenue 3saxoma
CroneroBa 1 mpoBepka (opMynsl OiHmTelHa: MeToquueckue yKasaHHs K JabOpaTropHOn
pabore. —  2009. 11 c. Pexum Jgocryma  cBOOOmHBIA — AOA  CKAYMBAHMS:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapo H.A.,, Kupmmno AM. Hccnenosanme cmekrpa aroma  BOAOPOJA:
Meromuueckue ykasaHus k jgaboparopHoit paGore. —2011. 18 ¢. Pexxum goctyma cBoGOMHbIH
Juia ckagmBaHus: http://edu.tusur.ru/training/publications/917.
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