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1. HEJIA Y1 3AJTIAYY OCBOEHUA JUCIHUITIJIMHBI (MO AYJIA, IPAKTUKH).

B THII IMTPAKTUKW. CIT b 1 ®OPMA (®POPMbBD EE IMMPOBEJIEHW A,
Ienbto 0CBOEHUS JUCLUIUIMHBI SBJISETCS CO3/1aHUE Y CTYJEHTOB OCHOB JOCTaTOYHO UIMPOKOI TEOPETUIECKON
MOATOTOBKHU B 0071aCTH (PU3UKH, TTO3BOJIAIONIEH OPHEHTHPOBATECA B TOTOKE HAYYHON M TEXHHUECKOH HH(OPMAIIH U
o0ecreunBaroIed UM BO3MOXKHOCTh UCIIOJIB30BaHHST HOBBIX (DU3HYECKHX

IMPUHOUIIOB B TE€X obmacTsax TCXHUKH, B KOTOPBIX OHU CHICHHUATIN3UPYIOTCA.

OCHOBHBIMH 33a71a4aMH Kypca (GU3NKH B By3aX SBISIOTCA:

- (l)OpMI/I]I)OBaHI/Ie Y CTYACHTOB HAYy4YHOI'O MBIIIJICHUS U COBPEMCHHOT'O €CTECTBEHHOHAYYHOT'O MUPOBO33PCHUs, B
YaCTHOCTH, MTPABUIIBHOI'O IOHUMAHUA I'PaHULl IPUMECHHUMOCTH PA3JIUIHBIX (1)H3PI‘-ICCKI/IX HOHS[TI/If/‘I, 3aKOHOB, TeOpHﬁ u
YMEHUA OLICHUBATH CTCIICHL JOCTOBEPHOCTU PE3YIILTATOB, MOJIYYCHHBIX C ITIOMOIIBIO OKCIEPUMCHTAIBHBIX WIN
MaTCMaTHYCCKUX METOJ0B UCCIICIOBAHU,

- YCBOCHUE OCHOBHBIX (PU3NUECKUX SBICHUI U 3aKOHOB KJIACCHUECKOIl U COBPEMEHHON (DU3HUKU, METOIOB (hH3UIECKOTO
HCCIIEIOBAHNS;

- BBIPaOOTKa y CTYIEHTOB IPHEMOB M HABBIKOB PELICHHUs] KOHKPETHBIX 3a7a4 U3 pa3HbIX obnacTeit pusuky,
IIOMOTAIOIIMX CTYJICHTaM B JAJIbHEHILIEM PEIaTh MHKEHEPHBIE 3a/1a4H;

- 03HaKOMJIEHHE CTYIEHTOB C COBPEMEHHOW Hay4HO! anmapaTypoi 1 BbIpabOTKa y CTYI€HTOB Ha4aJdbHBIX HABBIKOB
MPOBEACHHS IKCIICPUMEHTAIBHBIX HAYYHBIX UCCICIOBAHIH Pa3IHIHBIX (PH3HUICCKUX SBICHUH M OLICHKH TOTPEIITHOCTEN
U3MEPEHUL.

2. MECTO JUCIUIIVIMHBI MO AYJIA, IPAKTUKH) B CTPYKTYPE OBPA3OBATEJBbHOU ITPOT'PAMMbI

Hwukn (pazmen) OIT: | b1.0

2.1 | TpedoBaHMs K NMpeABAPUTEILHOMN MOATOTOBKE 00y4YaloUIerocs:

2.1.1 | JIucumrinHa omupaeTcs Ha oOIre KOMIIETCHIINH, TPHOOPETEHHbIE Ha ypoBHE MKOJbI (Mau yapeskaenuii CI10).

2.2 | JucuuniauHbl (MOAY/IHM) U MPAKTUKH, 1JI KOTOPHIX OCBOEHHE JAHHOW AUCHUIJIMHBI (MOIYJIs1) HEO0X0AUMO KaK
npeauecTBYoee:

2.2.1 | OcHOBBI MEXaHHUKH KUIKOCTH U rasa

2.2.2 | ConpoTuBneHne MaTepranoB. OCHOBBI TEOPHH YIIPYTOCTH H INTACTUYHOCTU

2.2.3 | CrpoutensHas (HU3HKa

2.2.4 | be3onacHOCTD KU3HEAEATEIBHOCTH

2.2.5 | Kene300eTOHHBIC U KAMEHHBIE KOHCTPYKIIUU

2.2.6 | DIEeKTPOTEXHUKA U AJIEKTPOCHA0KEHHUE

3. KOMIETEHIIMH OBYYAIOIIETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIUIIIMHBI
(MOJYJISl, IPAKTUKH)

OIIK-1: CnocodeH pemiaTh NPUKJIaAHbIC 32241 CTPOUTEILHOM
0TPACJIH, HCIO/Ib3Ysl TEOPHIO H MeTObI (pyHIaMEeHTaJbHBIX HAYK

OIIK-1.1: Boisgnenue u kiaccuguxayus uauueckux u XuMu4eckux npoyeccos, NpomeKkarowux Ha oovexkme npogheccUoHaIbHOU
oeamenvrocmu. Onpedenenue Xapakmepucmux Qu3uuecko2o u/uiu XuMuieckoeo npoyecca (A61eHus), XapaKkmepHozo Os
00beKmo8 NPogheccUoHanbHOU 0eamenbHOCMU, Ha OCHO8e MeOPemuiecko2o (IKCNepUMeHmManIbHo20) UCCIe008aAHUS

PesynbraTel 00yuenus: CTyIeHT 3HaeT OCHOBHBIC (PU3MUECKUE SIBJICHUS 1 OCHOBHBIE 3aKOHBI 1 TEOPHH KIACCUIECKOUN U
COBPEMCHHOH (PU3UKU; IPAHHUIIBI UX IPUMEHUMOCTH, IPUMCHEHHE 3aKOHOB B BAKHEHILINX MPAKTHYCCKUX MTPUIOKCHHUSX;
CryneHT yMeeT 0OBSCHATh OCHOBHEIC HA0IIOTaeMbIe IIPHPOAHBIC M TEXHOTCHHEIC SBICHUS U 3Q(EKTHI ¢ TO3uIuit
(hyHIaMEHTaTBHBIX U3NIECKUX B3aMO/ICHCTBU;

CTyIeHT BiaieeT HaBbIKAMHU HCIIOIB30BAaHMsI OCHOBHBIX 00LIe(U3MUECKIX 3aKOHOB U IPHHLIUIIOB B BAYXHEHUIIINX MPAKTUIECKUX
TPUIOKCHUSIX;

OIIK-1.2: [Ipedcmasnenue 6a306bix 0151 NPOPeCcCUOHATLHOU Chepbl PusuecKux npoyeccos (a6enull) 8 sude MamemamuiecKo2o
(ux) ypasnenus (i), 060CHOBaHUE CPAHUYHBIX U HAYATLHBIX YCA0BULL

Pesynbrate! 00yuenus: CTyIeHT 3HaeT OCHOBHBIC (DM3HUECKUE SIBICHHUS M OCHOBHBIE 3aKOHBI M TCOPUH KIIACCHUIECKOH U
COBPEMEHHOH (PU3MKH; TPAHUIIBI UX IPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B BAXXHEHIIINX MPAKTUIECKUX MIPUIOKCHUSX;
CTyneHT yMeeT yKa3aTh, KaKnue 3aKOHbI OITMCBHIBAIOT JAHHOE SIBJICHHE W 3P deKT;

CTyneHT BiajieeT HaBBIKAMH MCIIOIB30BaHIS OCHOBHBIX 00IIE(U3NIECKIX 3aKOHOB U ITPUHIINIIOB B BAKHEHIIINX MTPAKTHYECKAX
IPUIOKECHUAX;

OIIK-1.3: Bvibop 015 pewtenus 3a0a4 npogheccuonanrbHol 0esmeabHOCmu YHOAMEeHMANbHbIX 3aKOHO8, ONUCHIBAIOWUX U3)YAeMblll
npoyecc unu sieneHue.

Pesynbratel 00ydeHus: CTyIeHT 3HAaeT OCHOBHBIC (DM3HUECKHE SBJICHUSI 1 OCHOBHBIC 3aKOHBI X TEOPHH KJIACCHYECKOH 1
COBPEMEHHOH (PHU3MKH; TPaHUIIBI HX IPUMEHUMOCTH, TPUMECHEHNE 3aKOHOB B BAXKHEHIIINX MPAKTHIECKUX MTPUIIOKCHHUX;
CTyzeHT yMeeT yka3aTh, KaKie 3aKOHBI OIHCHIBAIOT JaHHOE SBICHHUE WK 3(D(DEKT;

CryneHT BiajeeT HaBbIKaMH UCIIOJNB30BaHMs OCHOBHBIX 00LIe(hM3NYECKUX 3aKOHOB U MTPUHIUIIOB B BAXKHEHUIIINX MPAKTHYECKUX
TIPHIIOKCHUSX;




OIIK-1.4: Pewenue uniceHepnuix 3a0ay ¢ npumeHeHuem Mamemamuiecko2o annapama 8eKmopHoll aneedpsl, aHAIUMUYecKou
2eomempuu. Pewenue ypasnenuil, onucul8arouux 0CHOGHble (husuieckue npoyeccyl, ¢ npUMeHeHuem mMemooos JUHEHOU aneedpsl U
Mamemamu4ecko2o aHanusa.

PeSyJII)TaTI)I O6y‘IeHI/I$[Z - HC OTHOCHUTCA K JUCIUIIJIMHE

OIIK-1.5: Obpabomxa pacuemusix u IKCNEPUMEHTNANbHBIX OAHHBIX 6EPOSMHOCIHO-CIMAMUCIMUYECKUMU MeModamu U npuUMeHeHue
MUNoBLIX 3a0ay meopuu ONMUMUZAYUU 8 NPOPECCUOHATLHOU 0esAMeNbHOCTU.

Pe3y.HI)TaTI>I 06y‘~I€HI/I}IZ - HC OTHOCHUTCA K JUCIUIIIINHEC

OIIK-1.6: Oyenka adexeamnocmu pe3yrbmamos MamemMamuyecko2o MoOeauposanus, opmyauposanue npeodiodceHuti no
UCNONIL30BAHUIO MAMEMAMUYECKOU MOOenu OJisl peueHUs 3a0ad NpoghecCUOHATIbHOU OesimelbHOCIU

P€3yJ'ILTaTLI O6y'{€HI/I$[Z - HC OTHOCHUTCA K JUCIUIIIIMHE

4. CTPYKTYPA U COJEP)KAHUE JUCLHUILINHBI (MOAYJISI, IPAKTUKH)

Kon HaumeHoBaHue pa3/iesioB M TeM /BUJ 3aHATUS/ Cemectp / | YacoB ®opma
3aHATHSA Kype KOHTPOJI
1 Pazgen 1. O0yuenue
1.1 Kunemaruka 1 JUHaMuKa OCTYNATEIbHOIO U BPaIlaTEIbHOTO 2 0
nBmxennii. /Tema/
1.1.1 KunemaTnka 1 AMHAMUKA [TOCTYNATEIBHOTO U BPAIIATEIBHOTO IBIDKeHUH. /JIex/ 2 4 Ko, 3, PTP
1.1.2 KunemaTnka u AHHAMUKA [TOCTYNATEIFHOTO U BPAIIATEIBHOTO IBIDKeHNIL. /J1ab/ 2 6 Ko, PTP
1.1.3 KunemaTrka u AHHAMHKA MTOCTYNIATEIBHOTO M BPAIIATENIFHOTO ABIKECHUH. /TIp/ 2 2 3, PI'P
1.1.4 IMonroroBka k aboparopHoii padore /Cp/ 2 10.75 Ko
1.2 3akoHbI coxpanenus /Tema/ 2 0
1.2.1 3akoHbI coxpaneHus /JIex/ 2 4 Ko, 3, PI'P
1.2.2 3akoHbI coxpaneHus /J1a6/ 2 4 Ko, PI'P
1.2.3 3akonbl coxpanenus /IIp/ 2 2 3, PTP
1.2.4 IToxroroBka k siaboparopHoii padore /Cp/ 2 13 Ko
1.3 OcHOBBI MOJIEKyIIsIpHOH (u3nku /Tema/ 2 0
1.3.1 OcHOBBI MOJIEKyIIsIpHOM (u3nku /Jlex/ 2 2 Ko, 3, PTP
1.3.2 OCHOBBI MOJIEKYIIsIpHOH (pu3uku /J1ad/ 2 6 Ko, PTP
1.33 OcHoBBI MOJIEKYIsIpHOH (uzuku /Tlp/ 2 2 3, PTP
1.3.4 IoxnroroBka k nadopatopHoii padote /Cp/ 2 10 Ko
1.4 OcHoBBI TEpMOAMHAMUKH /Tema/ 2 0
1.4.1 OcHoBBI TEpMOAMHAMUKH /JIek/ 2 6 Ko, 3, PT'P
1.4.2 OcHoBEI TepMouHAMHKH /J1ab/ 2 6 Ko, PTP
143 OcHossl TepmonuHamukd /I1p/ 2 4 3, PI'P
1.4.4 IonroroBka k aboparopHoii padore /Cp/ 2 10 Ko
1.5 DneKkTpocTaTuieckoe mojie B Bakyyme 1 Betmectse /Tema/ 2 0
1.5.1 DeKTpocTaTHIecKoe MMoJie B BakyyMe H BemecTse /JIek/ 2 2 Ko, 3, PI'P
1.5.2 DeKTpocTaTHIeCcKoe MoJie B Bakyyme U BemecTse /J1ab/ 2 2 Ko, PTP
1.5.3 DreKkTpocTaTuieckoe mojie B Bakyyme u Bemectse /I1p/ 2 2 3, PIP
1.5.4 ITonroroBka k slabopatopHoii padote /Cp/ 2 10 Ko
1.6 3aKkOHBI IOCTOSIHHOTO ToKa /Tema/ 2 0
1.6.1 3aKOHBI IOCTOSIHHOIO TOKa /JIek/ 2 2 Ko, 3, PI'P
1.6.2 3aKOHBI IOCTOSIHHOIO ToKa /JIab/ 2 4 Ko, PIP
1.6.3 3aKkoHBI TOCTOSHHOTO ToKa /I1p/ 2 4 3, PTP
1.6.4 IoxroroBka k aboparopHoit padore /Cp/ 2 12 Ko
1.7 MarHuTHOe oJie B BAKyyM€e U BEILECTBE. SIBIeHNE JIeKTPOMarHuTHOM 2 0
uHayknuu. /Tema/
1.7.1 MarnuTHoOe 1ose B BaKyyMe U BelIecTBe. SIBJICHHE IEKTPOMarHuTHOU 2 8 Ko, 3, PI'P
nHIyKmn /Jlex/
1.7.2 MarHuTHO€ 10JI€ B BaKyyM€E U BEILECTBE. SIBI€HUE 3J1EKTPOMAarHUTHOM 2 4 Ko, PTP
unaaykuuu /Jla6/
1.7.3 MarHuTHOe 1oJjie B BAKyyMe U BEILeCTBE. SIBIeHNE 2IeKTPOMarHuTHOM 2 4 3, PIP
nHaykun /TIp/
1.7.4 IMoxroToBka k labopatopHoii padore /Cp/ 2 17.25 Ko
1.8 MexaHI4ecKre U 3JeKTpOMarHUTHEIE Koebanus /Tema/ 3 0
1.8.1 MexaHn4decKkHe U 2IeKTPOMarHuTHEIC KoyieOanus /JIex/ 4 Ko, 3, PTP




1.8.2 MexaHH4ecKue U 3JTeKTPOMarHUTHbIE Kostebanus /J1a6/ 3 4 Ko, PTP
1.8.3 MexaHnuecKue U 3JIeKTPOMarHUTHEIE Konebanus /T1p/ 3 2 3, PIP
1.8.4 IonroroBka k naboparopHoit padore /Cp/ 3 2 Ko
1.9 MexaHn4ecKre 1 3JIeKTPOMarHUTHBIC BOJTHEI /Tema/ 3 0
1.9.1 Mexanndeckue 1 2JIeKTPOMarHuTHEIE BOJHBI /JIek/ 3 4 Ko, D, PTP
1.9.2 Mexanndeckue 1 2JIeKTpOMarHuTHEIC BOJTHBI /J1ab/ 3 4 Ko, PI'P
1.9.3 MexaHn4ecKre 1 3JeKTpOMarHuTHeIe BOHEI /T1p/ 3 4 3, PTP
1.9.4 IMonroToBka k labopatopHoii padore /Cp/ 3 6 Ko
1.10 BonnoBas ontuka /Tema/ 3 0
1.10.1 Boinosas ontuka /Jlex/ 3 2 Ko, D, PTP
1.10.2 | Bonnosas onruka /JIa6/ 3 2 Ko, PIP
1.10.3 | Boanosas ontuka /IIp/ 3 2 Ko, D, PIP
1.10.4 | IloarotoBka k aboparopHoii padote /Cp/ 3 2 Ko
1.11 KganrtoBsle cBoiicTBa cBera /Tema/ 3 0
1.11.1 KBanTosrie cBoiicTBa cBeta Ko, O, PI'P /Jlex/ 3 2 Ko, 3, PTP
1.11.2 | KBanrtoBble cBo¥icTBa cBeTa /J1ab/ 3 2 Ko, PI'P
1.11.3 | KsanToBsle cBoiicTBa cBera /IIp/ 3 2 3, PIP
1.11.4 |Iloxroroska k nmaboparopnoii padore /Cp/ 3 4 Ko
1.12 OnemeHTs! pr3uKku aToma U Mojexyn /Tema/ 3 0
1.12.1 | DOnemeHTHI (U3UKH aTOMa 1 MoJIeKyn /JIex/ 3 2 Ko, O, PTP
1.12.2 | DnemeHTsI (U3UKK aToMa U MoJiekyn /J1ab/ 3 2 Ko, PI'P
1.12.3 | DnemeHTsI Gpu3uku aroma U Monekyn /Ilp/ 3 1 9, PI'P
1.12.4 | TloaroroBka k maboparopHoii padote /Cp/ 3 4 Ko
1.13 OnemMeHTH GU3NKN aTOMHOTO snpa /Tema/ 3 0
1.13.1 DneMeHTHl Gpu3MKK aTOMHOTO siapa /JIex/ 3 2 Ko, 3, PTP
1.13.2 | DneMeHThI GU3UKU aTOMHOTO siapa /J1ad/ 3 2 Ko, PTP
1.13.3 | DnemeHTsI Gpusuku aromuoro sapa /TIp/ 3 1 3, PTP
1.13.4 | IloarotoBka k aboparopHoii padote /Cp/ 3 2 Ko
1.14 PacuetHo-rpaduueckas pabora (PIP) /Tema/ 3 0
1.14.1 Ioaroroska k 3a4yery. Bemonnenune PI'P /3auét/ 2 8 3a, PIP
1.14.2 | Bemmonnenue PI'P /Cp/ 3 8 Ok, PIP
2 Paznen 2. IIpomexyrounasi arrecrauus
2.1 3auet /Tema/ 2 0
2.1.1 Konrtaktnas pabota c III1C /KoPa/ 2 0.25 KoPa, 3
2.1.2 Ionroroska x 3auery /3auét/ 2 8.75 3ager
2.2 Ox3amen /Tema/ 3 0
2.2.1 INonroroBka k Dk3aMeHy /OKx3aMeH/ 3 35.65 Ok
222 KonrakTHas padota c [TIIC /KoPa/ 3 0.35 KoPa, Ok

[Mpumeuanne. ®opmer koHTpOIIS: DK — 3k3aMeH, K- koHTpobHas paboTa, Ko- koHTponmbsHEIT ompoc, C3- cemecTpoBoe 3ananue, 3-3adet, OI1
-OTYeT MO MpaKTHKe, 31-3a1anue, P-pedepar.

5. ®OHJI ONEHOYHBIX CPEACTB

OueHOYHbIE CPEACTBa IUIAHUPYEMBIX PpE3YJIbTaTOB OOYdEeHUs IpeACTaBICHbl B BHAe (GOHIOB oueHouHbIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBHHM C JIOKAJIGHBIM HOPMATHBHBIM akToM YyHuBepcutera. ®OC MokeT OBITH TpeNCTaBICH B
IIpunoxxenuu k paboueil mporpamme.

1. ITepevyeHb KOMOETEHIU, (POPMUPYEMBIX B PE3YJIBTaTE OCBOCHUS IUCIIMILINHBI:
OIIK-1: CrocobHOCT pemats 3a1aqu IpodecCHOHATBHON NESTENFHOCTH Ha OCHOBE HCIONBE30BaHUS TECOPETHUCCKAX U
MPaKTUIECKUX OCHOB €CTECTBEHHBIX U TEXHUUECKUX HAYK, a TAK)KEe MATEMaTHYECKOTO armapara.

2. Iloka3aTtenn ¥ KpUTEPHU OLICHUBAHHS KOMIICTECHIINH
OIIK-1.1: xoHTpOIHpYEMBIC Pa3aeisl - TeMBI 1 -13; oeHOYHBIE CpeCTBa - TECT, cOOeceT0BaHNe, SK3aMEH, 3aUET.

OIIK-1.2: xoHTpOonUpyeMble pa3liebl - TeMbl | - 13; oLleHOYHbIe CpeaCcTBa - TeCT, cobeceI0oBaHue, IK3aMeH, 3a4ET.
OIIK-1.3: XOHTpONHUPYEMBbIC Pa3NeIIbl - TeMBI | - 13; OllEHOYHBIE CPECTBA - TECT, COOECeNOBAHNE, IK3aMEH, 3a4ET.




3. Onucanue mKajia OleHUBaHUS

3.1. O1nleHOYHOE CPEICTBO - TECT*:

4,0 — 5,0 ecru mpaBUIIBHBIC OTBETHI AaHB! Ha 95 — 100 % Bompocos

3,0 — 4,0 ecnu paBUIBHBIE OTBETHI AaHBI HA 60 — 94 % BompocoB

2,0 — 3,0 ecnu mpaBuiIbHBIE OTBETHI JaHbl HA 51 — 59 % Bonpocos

MeHee 2,0 paBUJIbHBIE OTBETHI JaHbl MeHee 4eM Ha 50 % BKIIIOYUTENBEHO
*[Ipumedanue: KPUTEPUHU U IIKANA OLEHUBAHUS 32 BBINOIHEHHE OJHOTO TECTA.

3.2. O1nieHOYHOE CPECTBO - codeceToBaHne™:

5,0 eciv IpaBUITBHBIE OTBETHI HA TIOCTABIICHHBIE BOIIPOCH! B X0 OTYETa JlabopaTopHOH paboTs! gaHs! Ha 95 — 100 % Bompocos
4,0 ecnu mpaBUIIbHBIE OTBETHI HAa MTOCTABJIEHHBIE BOMPOCHI B X0JI€ 0T4YeTa 1abopaTopHOit paboTs! 1aHbl Ha 60 — 94 % Bompocos
3,0 ecitu mpaBUIIBHBIC OTBETHI HA OCTABJIEHHBIC BOIIPOCHI B X0JI€ OTYETa JJabopaTopHOH paboTs! faHbl HA 51 — 59 % BompocoB
MeHee 3,0 mpaBUIIBHBIE OTBETHI Ha MOCTABJICHHBIE BOMPOCH B XOJI€ OTYETa JabopaTopHOi paboTHl TaHbl MeHee ueM Ha 50 %
BKJTIOUUTEIIBHO

*[Ipumeyanue: Kpurepun 1 1Kajia OLEHUBAHUS 33 OTYET OJHOM BBIIIOJHEHHON J1ab0paTOpHOI paboTh

3.3. O1uleHOYHOE CPEeACTBO - FK3aMEH:

35 — 40 6ayutoB: 3auéT caad Ha oTiaU4YHO (0TBeThl Ha 80-100 % mpaBuIBHLIC);

25 — 34 6ayuta: 3a4€r caH Ha XopoieM ypoBHe (oTBeTsl Ha 70-79 % mnpaBUIIBHEIE);

15 — 24 Gamma: 3a4€T caH HA YIOBIETBOPUTEIEHOM ypoBHE (0TBETH Ha 50 - 69 % IpaBHIIBHEIC);
0 - 14 6annoB: 3a4€T He caaH (OTBETHI MpaBUJIbHBIE MEeHee, yeM Ha 50 %).

3.4. OuleHO4YHOE CPECTBO - 3a4ET:

35 — 40 6aytoB: 3auéT caan Ha oTauaHO (oTBeTHI Ha 80-100 % mpaBUITBHEIC);

25 — 34 6anna: 3au€T caH Ha XopoueM ypoBHe (0TBeTsl Ha 70-79 % npaBuibHEIE);

15 — 24 Gayna: 3a4€T cjaH Ha YIOBIETBOPUTEIBHOM ypoBHE (0TBEeTH Ha 50 - 69 % mpaBHIIBHBIC);
0 - 14 6amnoB: 3a4€T He caH (OTBETHI MPaBUJIBHBIE MEeHee, YeM Ha 50 %).

4. ITpuMepbl THITOBBIX KOHTPOJIBHBIX 33aHUI 10 KaXKIOMY OLICHOYHOMY CPEICTBY.

4.1. Tect

TecT - cucrema cTaHIapTU30BAHHBIX 33JaHUI, MTO3BOMIAIOMINX aBTOMATU3HPOBATh IPOLEAYPY U3MEPEHUs yPOBHS 3HAHUH U yMEHUI
00ydJaromerocs.

TectupoBaHre MPOBOIUTCS C TIOMOIIBIO IPOTPaMMHOTO KoMIutekca "YHuTecT"*, mo3BOISIONIEro MPOBOAUTH KOHTPOJIh 3HAHUN
CTyJeHTa N0 KOHKPETHBIM pa3zaenam kypca. [loaroroska x padore ¢ mporpammoii "YruTect" nperycMaTpiBaeT CaMOCTOSTEIBHOE
U3y4EeHHE CTYJCHTOM OIIPE/IEICHHBIX Pa3/ieoB Kypca (10 3agaHuIo npenojasaresst B oo0beme CPC), 0JHOBpeMEHHO
KOHTPOJIPYETCS ¥ 3HaHHUE CTYACHTOM JIEKI[HOHHOTO MaTepraia. Bompocs! TeCTHpOBaHMS TIPEIIONIATal0T BEIOOP OAHOTO BapHaHTa
OTBETa U3 NEPEUHCICHHBIX.

*[Ipumeuanue: XKora JI.B., Yeborapépa H.E., ®enopuxun B.A., llleBuos A.B. IIporpammuslii kommieke "YauTect" nis
TPeHaXEPHOTO M KOHTPOJIBHOTO KOMITBIOTEPHOTO TECTUPOBAHUS C IIPOIPAMMOM pelakTUpoBaHus 0a3bl JaHHBIX "YHUTecT —
Penaxtop". CBUAETENBCTBO O TOCYIapCTBEHHOM perucrpanuu nporpammsl uis O9BM Ne 2011615886. 3apeructpupoBaso B
Peectpe nporpamm it 9BM 27 utons 2011 r.

HpI/IMepBI BaﬂaHHﬁ, BXOIAIINX B TCCTUPOBAHUC:

1. Kak u3meHuTCs nepuoj cOOCTBEHHBIX KojieOaHHii B KOHTYpPE, aKTUBHBIM COIPOTUBIIEHUEM KOTOPOT'O MOXKHO MpeHeOpeyb, eciu
€r0 €MKOCTb B 2 pa3a yBeJIMUUTh, & UHAYKTUBHOCTD B []Ba Pa3a yMEHBILIHUTh

I. YBenuuurcs B 2 pasa. II. YMensmures B 2 pasa.

III. VBenuuutca B 4 pasa. IV. He usmenurcs.

2. ITpoucxoauT 1 epeHoC YHEPTHHU U BEllleCTBa IPU pacpocTpaHeHHH Oeryeil BOJIHbI B yrpyroit cpene?

1. DHeprus nepeHocuTCs O€3 IMepeHoca BeIecTRa.

II. ITepenocuTcs ¥ SHEPTUSA U BEIIECTBO.

III. TlepenocuTcs BerecTBO 6€3 MepeHoca SHEPTHH.

IV. He nepenocurcst H1 3HEprusi HU BELIECTBO.

3. Onpenenuts JUIMHY 3BYKOBO BOJIHBI, €CJIM PACCTOSHUE MEXY IEPBOM U 4ETBEPTON IMyYHOCTSIMU CTOSTYEH 3BYKOBOH BOJIHBI
paBHO 15 cm. Haiitu paccTosiHME MEXIY COCETHUMU Y3JIOM U IIy4HOCTBIO.

.10 em, 2,5 em I1.30 em, 5 em II1. 6 M, 3 cm

IV.15cm, 5cm

4.IIpu MpOXOkKAECHUHU B HEKOTOPOM BEILECTBE IIyTU X MHTCHCUBHOCTb CBETA YMEHBIIUIACH B TpU pa3a. Ompenenure, BO CKOIbKO pa3
YMEHBIIUTCS UHTEHCUBHOCTb CBETA IIPH MPOXOXKAECHUHU ITyTH 2X.

L1I3. 1IL.61IV..9

5. Yro ompexenseT KBaapaT MOXYIIS BOJHOBOH (DYHKITHH, OTIMCHIBAIOMIEH ITOBEAECHIE CBOOOTHOTO HIIEKTpOHA?

1. DHepruro MeKTpOHa B JaHHON TOUKE IIPOCTPAHCTBA.

II. KoopauHaTy 31eKTpoHa B JaHHOM TOUKE ITPOCTPAHCTBA.

II1. TI10THOCTH BEPOATHOCTH HAXOXKACHUS 3JIEKTPOHA B JAHHON TOYKE IIPOCTPAHCTBA.

IV. BeposTHOCTb Hax0KEHUS 3IEKTPOHA B JaHHOI TOUKE IPOCTPAHCTBA.

6. OmpenenuTe, Ha CKOJIBKO M3MEHUIIACH YHEPIHA 3JIEKTPOHA B aTOME BOAOPO/a PU U3Ty4EHUH aTOMOM (DOTOHA C JUIMHOI BOIHEI




486 M.
1. 4,18 »B. II. 8,36 5B. III. 2,55 3B. IV.5,12 5B.

4.2. CobecemoBanue

CobecenoBaHue - CpeACTBO KOHTPOJIsI, OPraHM30BaHHOE KakK CrieluaibHas Oece1a mpenoaaBaTens ¢ 00yJaronMMucs Ha TEMBI,
CBSI3aHHBIC C U3y4aeMOM JUCIUILIMHOMN, U paCCYMTAHHOE HA BBIABICHUE 00beMa 3HAHUH 00yJarONIHXCS TIO ONPEICIICHHOMY
pasmeny

M0CJIe BHIITOTHEHUSI UM JabopaTtopHbiil paboTsl. [IpruMepHbIe BOIPOCH O COOECETOBAHUIO B 3aBUCUMOCTH OT BBIIOJIHEHHOM
J1a00paTOPHOM PabOThI U pEKOMEHyeMast TUTepaTypa il CAMOCTOSITEIBHON TTOATOTOBKH K OTUYETY:

Jla6opatopnas padota "OIIPEJEJIEHUE MOMEHTA MHEPIITUM TBEPOI'O TEJIA METOAOM TPUDUIIAPHOT'O
INOJIBECA"

1. Uro Ha3bIBaE€TCSI MOMEHTOM MHEPIIMU TE€JIa OTHOCUTENBHO OCH?

2. Chopmymuposats Teopemy LllTeitnepa.

3. B ueM COCTOUT METOA U3MEPEHHsI MOMEHTa MHEPLUH Tella ¢ IOMOIIBI0 TPU(MIAPHOTO moaseca ?

4. KakoBa npupoja cuil, BBIHYKJIAIOIIHX CUCTEMY COBEpILaTh KPYTHIIBHBIC KOJIeOaH s?

5. Kakne mpeBpalieHus SHSpTUH MTPOUCXOIST IIPH KPYTHIIBHBIX KOTeOaHUsIX?

6. IIpu KaKuX yCIIOBUSX KPYTHIIBHBIE KOJIEOaHUS CHCTEMbI MOXKHO CUUTATh TAPMOHUYCCKUMU?

7. Hate BeIBOA (hopMmyisl (7).

Jlntepatypa: OnpezeneHne MOMEHTa HHEPIMU TBEPJOTO Tejla METOJ0M TPHU(MMISIPHOTO nojiBeca: MeToandeckne yKka3aHus K
nabopatopHoii padote Ne6 / Cocr. JI.A. Bacunbea; Bonr[TACA. — Bonrorpan, 2002. — 8 c.

Jla6opaTopHas pabora "U3YUEHNE 3ABUCUMOCTU COIMPOTUBJIEHNA METAJIJIOB U ITOJIYITPOBOAHNUKOB
OT TEMIIEPATYPBI"

1. Uro Taxoe 3JIeKTpHUECKOe COMPOTUBIICHNE, YICNbHAS IIPOBOANMOCTD IIPOBOAHUKA?

2. Uem onpenenseTcs IeeHNE TBEPABIX TeI Ha MPOBOIHUKH, TOTYIIPOBOAHUKY U JHANEKTPHUKH B 30HHOM TEOPUH TBEPJIBIX
ten?

3. Kak 3aBUCAT CONPOTHUBIEHHS METAJUINYECKHX MPOBOJHUKOB U MOIYIPOBOAHUKOB OT TEMIEPATyphI?

4. YeM 00yCIIOBICHO PAa3IMYHE 3aBUCHMOCTH COIPOTHUBIICHNS METAIIOB M TIOJIYIIPOBOJHUKOB OT TEMIIEPATYPHI?

5. Pacckaxute 0 METOIUKE U3MEPEHUS CONIPOTUBIICHUH B JaHHOM paborTe.

JIureparypa: M3ydeHne 3aBUCUMOCTHU CONIPOTUBIIEHHSI METAJLIOB U MOITYIPOBOJHUKOB OT TEMIEpaTypbl: MeToA. yKa3aHHs K
nabopatopHoii padore / CocraButens E.I'. Hagomuuckas; Boar[TACA, Bonrorpan, 2002, 11 c.

JlabopatopHas padora "U3YUEHNE 3AKOHOB ®OTODDPEKTA"

1. ®oTtoaddexT, ero 3akoHoMepHOCTH. Kakue u3 HUX He 0OBSICHIET BOJIHOBAS TEOPHS, KaK UX OOBSICHUTH C TOUKH 3PEHHUS
KBaHTOBOU T€OpUU?

2. Yto Takoe paboTa BBIX0/a M OT 4ero oHa 3aBHcUT? UTo Takoe KpacHas rpanuia Goroaddekra, oT 4ero oHa 3aBUCHT?

3. YpaBHenue DitHmTeitHa i potodddexta. OT uero 3aBUCUT CKOPOCTH BRUIETEBIIET0 31ekTpoHa? [loueMy oHa He 3aBUCHT OT
UHTEHCUBHOCTH MNajarolero ceera?4. Uro takoe 3aep:KUBaroIias pa3sHOCTh NOTEHIHATIOB, OT YETO OHA 3aBUCUT?

5. Uto coboit mpeacTapisieT TpalyupoBOYHas KpHuBas pudopa?

6. Kax onpenenuts 9uciio JIeKTPOHOB, BRUICTAIONINX 32 OJHY CEKyHIy U3 (oToKaToqa Mo qeicTBrueM ceera?

7. HaiiTu 3a1ep>KUBAIOILYIO Pa3HOCTh MOTEHIIMAIOB sl 3JIEKTPOHOB, BHIPHIBAEMBIX CBETOM C JAJIMHOM BOJHBI 330 HM U3 Kalusl.
8. Kpacnast rpanuna ¢potosddekra 1 HeKOToporo Merauia pasaa 275 uM. Haiitn MuHMMainbHYyt0 3Hepruto GpoToHa,
BBI3BIBAIOIIETO (OTOI(P(EKT, ero Maccy M MMITYIIBC.

Jlureparypa: M3y4denue 3akoHoB poTodddekxra: Merox. ykasanus k nadboparopHoii pabote / Coct. H-M. TI'anusiposa, C.B. T'opus;
Boarl’ACA. Bourorpan, 2002, 10 c.

4.3. Ox3ameH.

V3yueHne TUCLUIUIMHBI B IEPBOM CEMECTpPE 3aKaHYMBAETCs Clavyeil CTyAEHTOM dK3aMeHa. DK3aMeH IIPOBOJIUTCS IIPOBOAUTCS YCTHO
B BUJIe cOOECEI0BaHMs 110 BOIIPOCAM, COCTABICHHBIM Ha OCHOBE BOIIPOCOB K pa3JiellaM N3ydaeMOil AUCHUIUINHEL. DK3aMeH
BKJTFIOYAET ITPEABAPUTEIFHYIO YacTh M OKOHYATEeNIbHOE cobecenoBanme. [Ipn mpoBeneHny SK3aMeHa B O9YHOH (opMe CTYACHTY
BBIIA&TCA 2 BOIpoca U 2 3aJaull U3 MpUBEAEHHOTO HIke nepedyns. Ha nporsxenun 30 MHHYT CTYICHT KPaTKO (KOHCIIEKTHBHO)
u3J1araeT B MUCbMEHHOI (hopMe OTBETHI Ha Bompockl. Ilocie HanmMcaHus OTBETa COCTOMTCS coOeceI0BaHue, B X0JI€ KOTOPOTO
TIPETIo/IaBaTellb YTOYHSIET OT/ICJIFHBIC 3JIEMEHTHI OTBETA U JIeNIaeT BBIBOJI O CTEIIEHH C(OPMUPOBAHHOCTH KOMITCTEHIINI CTYICHTA.

Bompocs! 11 TOATOTOBKY K 9K3aMeHYy:

1 JIuneiiHble KUHEMATUYECKUE XapaKTEPUCTHKU U YPaBHEHUS NPSIMOIMHEHHOTO JIBMKEHHSI MaTEpUAIbHOM TOUKH.

2. VrioBble KUHEMAaTHUECKUE XapaKTEPUCTUKU U YPaBHEHUS KPUBOJIMHEMHOTO JBUKEHUS MaTePUAIbHON TOUKH.

3. OcHOBHBIE 3aKOHBI ANHAMHUKH MOCTYIATEIbHOTO ABMKEHHS TBEPOTo Tella. 3aKOH COXPaHEHHS UMITYIIbCa.

4. JIBuxkeHue )KUAKOCTU. Y paBHeHHE bepHyn.

5. OCHOBHOM 3aKOH IMHAMUKH BpPAIaTEIbHOIO IBU)KEHUS TBEPJOIO Tea. 3aKOH COXpaHEHUsI MOMEHTA UMITYyJIbCa.

6. PaboTa nepeMeHHON 1 IOCTOSIHHOM CHJI, €€ CBA3b C N3MEHEHHEM KHHETHIeCKol sHeprun. MomHocTs. PaboTa cuis! B
KOHCEPBATUBHBIX M JUCCUTIATUBHBIX CHCTEMAX.

7. IloTeHumaisHas SHEPrHUst ynpyro aehopMupoBaHHOTO Tena. [loTeHnmansHas SHEPrus B OAHOPOAHOM IPaBUTAIIMOHHOM IIOJIE.
3aKOHBI COXPAHEHUsSI U U3MEHEHUS IT0JIHOM MEXaHUYECKOM SHEPTUu.

8. nepuuaneHble cUCTEMBI 0TcdeTa. Kiaccndeckuii IpHHITUIT OTHOCUTENBHOCTH [ anuest.

9. IToctynaThl cienUaIbHON TEOPUU OTHOCHTENBHOCTH DifHIITeitHa. [IpeobpasoBanus Jloperna. OCHOBHBIE TOJIOKESHHS
PENATUBUCTCKON MEXAHUKHU.

10. OcHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKOM TEOPUU UICANIbHBIX Fa30B. Y paBHEHUE COCTOSIHUSA. PaBHOBECHBIE
COCTOSIHUS




U TIPOIIECCHI.
11. MakcBeI0BCKOe pacipeaesaeHne MOJIEKYI 110 CKOpOCTsM. bosblimMaHoBcKkoe pacipeeseHue MoJIeKy/ B IOTEHIMAIBHOM I10JIE.
Bapometprueckas Gopmyna.

12. SIBnenus nepeHoca. du3nyueckue NPUIUHEL, ypaBHEHUS U KOA(PPUIIMEHTH epeHoca.

13. IlepBoe Havaio (3aKOH) TepMOAUHAMUKU. [IpMeHeHne IepBoro Havyasna (3akoHa) TEPMOAMHAMUKY K Pa3IuIHbIM
M30IPOLIECCAM.

Anmabatuyeckuii poriecc, ypapaeHue [lyaccona.

14. O6patumsele u HEoOpaTUMBIe ponecchl. Kpyrossie mpoueccs! (nukisl). Luxn Kapro. OHTponus kak QyHKIMS COCTOSHUS.
Bropoe u TpeTse Hauana (3aKOHbI) TEPMOANHAMUKH.

15. Curna 1 moTeHIMaNBHAS SHEPTHS MOJIEKYIIAPHOTO B3aMMOICHCTBUA. Y paBHeHHe BaH-nep-Baanbca i n30TepMBl peanrbHBIX
Ta3oB.

Kputnueckoe coctosiHue BelecTBa. BHYTpeHHsIs SJHEPrusl peaybHbIX ra30B.

16. 3aKoH coxpaHeHMs MIEKTPUIECKUX 3apsiioB. CUIIOBast XapaKTEPUCTHKA 3IEKTPOCTATUUECKOro 1moJist. [IpuHIun cynepno3unuu
nonieit. Teopema Octporpaackoro-laycca.

17. OHepreTuyeckas XapakKTepUCTHKA IEKTPOCTATHUECKOT0 MO (TIOTEHIHAN) U €€ CBSA3b C CHIIOBOH XapaKTepUCTUKON
(HaMPsHKEHHOCTBIO).

18. Tonspuzanus nusnekTpukoB. Teopema Octporpaackoro-Iaycca aiis 3IeKTPUIECKOro cMenieHus. J{uaaexTpudeckue
MPOHUIIAEMOCTh U BOCIIPHUMYHBOCTb.

19. [IpOBOIHUKH B DIIEKTPOCTATHUECKOM TI0JIE. DIEKTPOEMKOCTh YeIMHEHHOT0 MPOBOAHNKA. KoHeHCAaTOPhI. DHeprus
ANEKTPUYECKOTO MO ¥ e¢ 00beMHas! ITIOTHOCT.

20. 3axon Oma B mHTETpaNbHOM U nud depentmansaoi popmax. IJC, pa3HOCTh MOTEHITNATIOB, HAaNIpshKeHHe. OCHOBHBIE
HOJIOKEHUS

KJIACCUYECKOI 3IEKTPOHHOM TEOPUH TPOBOJUMOCTH METAIIJIOB.

21. OcHOBHBIE 3aKOHBI TIOCTOSTHHOTO MarHuTHoro nous — buo-Casapa-Jlamnaca, Jlopenna u Ammnepa.

22. Teopema 'aycca i IOTOKa BEKTOpa MarHUTHOM MHAYKIKU. TeopeMa 0 HUPKY/ISILUU BEKTOPa HANPSKEHHOCTH MarHUTHOTO
nossi. PaboTa mo nepemenieHno NpoBOJHUKA C TOKOM B MArHUTHOM TIOJIE.

23. OCHOBHOI1 3aKOH 3JIeKTpoMarHuTHo nHaykuuu. [Ipasuno Jlenna.

24. SIBneHue caMOMHYKIUH. DKCTPATOKH 3aMbIKaHUS U pa3MblKaHUs. [IpuMeHeHHE BICHUSA B TEXHUKE.

25. SIBnenue B3anMHOM MHAYKIMU. TpanchopMaTopsl. DHEPTrUs MATHUTHOTO MOJIS U €€ 00beMHas! INIOTHOCTb.

26. MaruuTHble MOMEHTBI 3JIEKTPOHOB U aTOMOB BelllecTBa. THUIbI MarHeTUKOB. HaMarundeHHOCTh. MarHUTHbIE IPOHULIAEMOCTD U
BOCHPUUMYNBOCTE. CITMHOBAS IpUpoIa GpeppoMarHeTH3Ma.

IIpumeps! 3anau:

1. CKOpoCTb TOJKM OTHOCUTENBHO BOJBI V=1 M/C, a CKOpOCTh peku u=2 m/c. Jlonke HaJ10 meperibiTh Ha Apyroii 6eper. Ilox
KaKuM yIJIOM ¢ K TpaBep3y peKd (JINHHUH, NEPIICHANKYISIPHON peKe) NOJDKHA AepiKaTh Kype JIOJKA, 9TOOBI ee CHECIIO TCUCHHEM
KaK MOKHO MeHbIe?

2. Ha ropu30oHTaIbHOM MOJY CTOUT TEJIekKKa Maccoi M, a Ha Hel Jieskut Opycok maccoil m. Koaddumnuent tpenns Mexay o6pyckom
U Tenexxkoi paseH k. [Ipu kakoit ropuszoHTanpHOM cuite F, npuiioxeHHOH K OpyCKy, OH HAYHET CKOJB3UTH IO TEISKKE?

3. ITopmrHeBoii Hacoc KadaeT BO3AyX B 0ayIoH 00beMOM V, 3axXBaThIBas U3 aTMOC(EephI 3a KayKAbIi IUKIT 006EM Bo3yxa [V,
HauansHoe naBnenne B 6amnoHe — atMocdepHoe p0. Cuanrast mporiece H30TePMUIECKIM, BEIYICINTS AaBieHne pN B OayioHe
nociie N IMKJIOB Ka4aHUM.

4. ToHKOE ITPOBOJIOYHOE KOJBLO paauycoM R=2 cM HaXoAMTCs B EPIEHAUKYISIPHOM €MY OJHOPOAHOM MarHuTHoM nosie B=1 Ti.
ITo xonbiy unér Tok [=10 A. Haiiti crny Hatsbkenus koibia F. JleficTBie Ha KOJBIIO COOCTBEHHOTO MarHUTHOTO OISt Toka I He
YYUTHIBATb.

5. Masmpauk MomHOCTHI0 PO=50 BT, paccuntanHblii Ha nepeMeHHoe HanpsbkeHue 127 B, Bkimtounnu yepes quon B cetb 220 B.
IMomaras muox MIEaTBHBIM, @ COTPOTURIICHHE MASUTBHUKA ITOCTOSHHBIM, BEIYHCIATH MOIITHOCTE P, BEIEISIONTYIOCS Ha TasIIbHAKE B
3TOM CITydJae.

4.4. 3aueT

M3yueHne TUCIUILTMHEI BO BTOPOM CEMECTpPE 3aKaHUMBACTCS Clavuell CTyJCHTOM 3a4eTa. 3aueT MPOBOJUTCS YCTHO B BUJIE
coOece0BaHMsI IO BOIPOCAM, COCTaBIEHHBIM Ha OCHOBE BOIPOCOB K pa3aesiaM N3ydaeMoi AUCHUILTHHEIL. 3a4eT Mo AUCHUTLTUHE
MOJKET MPOBOJUTHLCS B OJTHOM M3 ABYX (GOPM — OUHOM MK TUCTAHIIMOHHOM (TIPH HEOOXOIUMOCTH).

Bompockr miist cobecenoBaHus:

Tema:"KoneGaHust 1 BOJIHBI".

1. TapMOHMYECKHIT OCHMILIATOP: MaTeMaTHYCCKUI, IPYKUHHBINA W (PU3HMIECKUI MasTHUKH; KOJIeOaTebHBINA KOHTYp. Cllo)xKeHUE
KoJIeOaHuH. DHEpTHsl KoeOaHuH.

2. CBoOOAHBIC HE3aTyXaloIIe MEXaHUIECKUE U SIeKTPOMarHUTHBIC Kosebanus, nuddepeHnnanbabple ypaBHEHUS U X PEIICHHUS.
3. CBoOOIHBIC 3aTYXAIOIINE MEXaHHUCCKHE U JICKTPOMArHUTHBIC Koebanus, JuddepeHunansapie ypaBHCHUS U UX PELICHHS.
Kos¢pduumenT 3aryxanus, TorapupMUIecKiid TeKPEMEHT 3aTyXaHHUs U TOOPOTHOCTE.

4. BeIHY)XIeHHbIC MEXaHHYIECKUE U SIEKTPOMArHUTHBIC Kosiebanus, nuddepeHnnansabpie ypaBHeHNS U UX PeIleHus. SIBIeHue
PE30HAHCa U €r0 UCIOJIB30BaHUE B TEXHUKE.

5. MexaHn4decKre BOJTHBI, BOJTHOBOE YpaBHEHHE H ero pelieHue. [[iiHa BOHBI, (ha30Basi CKOPOCTh. DHEPTHs BOJHBL, IIOTOK
SHEpIuu, BEKTOp YMOBa.

6. ITpunmun cynepro3unuu BoaH. O6pa3oBaHue CTOSYEi BOTHEL

7. Tok cmemenns. Cucrema ypaBHeHHI MakcBesuia B MHTETPaabHOW U MU GepeHIIMaTbHON popMax.

8. MexaHu3M 00pa30BaHMs 3JIEKTPOMAarHUTHBIX BOJIH. BOJTHOBOE ypaBHEHHE U €ro penieHre. DHEprys BOJIHEI, MOTOK SHEPTHH,
BeKTOp YMoBa-IloliHTHHTA.

Tema:" BonHOBBIE 1 KBAaHTOBBIE CBOIicTBa cBeTa'.




1. UnTepdepenmms ceeta. IIpocTpaHCTBeHHAS U BpeMEHHAs! KOT€PEHTHOCTh. MOHOXPOMAaTHYHOCTE. | eoMeTprudeckast U ONTHYECKas
Pa3HOCTB X0/1a BOJIH. Y CI0BUS HAaOIII0IeHUSI UHTEP()EPEHIIMOHHBIX MAKCUMYMOB 1 MUHHMYMOB.

2. IHTepdepeHmms cBeTa B TOHKUX IUIeHKaX. [1omockl paBHOTO HakiIoHa U paBHOW TommuHEL. Kompna HetotoHa. Mcnons3oBanne
SBJICHHS UHTEP(EPECHITNH B TCXHUKE.

3. Mudpaxuus ceera. [Ipunuun [oiirenca-Openens. Meroa 3ou @penens. Judpakius Openens Ha KPYriaoM OTBEPCTHH.

4. Mudpaxmus OpayHarodepa Ha mend U JupakiimoHHon pemeTke. Audpaxius peHTreHoBekux jtydeit. ®opmyna Bynbga-
Bporros.

5. Jucnepcus ceeta. O61acTi HOPMANBHON U aHOMAaJBHOM Aucnepcui. OCHOBHBIE MOJOXKEHHS KITAaCCHYECKON 3IeKTPOHHON
TEOpUU

nucnepcun csera. GU3NUECKUil CMBICI CHEKTPAIBHOTO pa3iokKeHusl.

6. ITormomenwne cera. 3akoH byrepa. LlBera Ten u ciekTpsl morioiieHus. PaccesHue cera.

7. onstpu3zanus cBeTa. EcTecTBEHHBIN M NOISIPU30BaHHBIN cBeT. 3akoH Mairoca. [lonsipuzanus npy OTpaXXeHnH U IPETOMIICHHH.
3akoH bproctepa. EcTecTBeHHOE ABOMHOE Ty4eNpeIOMIIEHHE CBETA.

8. PaBHOBECHOE TemI0BOE M3TydeHHe. AOCOTIOTHO YepHoe Temo. 3akoHbl Kupxroda, Credana-bonpivana, Buna u Panes-/xunca.
KsanrtoBas runoresa u ¢popmyna [Tnanka.

9. ®oToaddexT. 3akoHbl BHenIHero ¢porodddexra. YpaHenue DitHmTeriHa. POTOHBI, KX Macca U UMITyibe. Dpdext KomnToHa.
Jasnenue csera. KopnyckyasipHO-BOJHOBOH Ayaau3M.

Tema:"DmeMeHTsI (PU3UKH aTOMA M MOJIEKYI'".

1. Tunore3a ne-bpoiins u ee sKcriepuMeHTaNbHbIE MOATBepkAeHUs. COOTHOIIEHUS HeonpeneneHHocTel [elizendepra. Bonnosas
(YHKIMS ¥ €€ CTATHCTUYECKHUI CMBICII.

2. ITonATHE O CTAIIMOHAPHOM cocTosHUH. OnepaTopsl pu3nueckux BennynH. Pemenne ypasHenns Llpenuarepa i cBoOOTHOM
YaCTULIBI U YaCTHULIBI B OJJHOMEPHOU NPSAMOYTOJIbHON IIOTCHIUAIBHOH SIME.

3. KBaHTOBaHME SHEPTUH U UMITYJIbca MeKTpoHa. TyHHenbHbIH 3 dekT. JInHeHHbIH rapMOHUYECKU OCIIIUIATOP B KBAHTOBOM
MexaHuke. KBaHTOBBIE unciia 311eKTpoHOB B atrome. IIpunnun Iaymnu.

4. KBaHTOBOMEXaHMYECKAsT MOAENIB BOJIOPOAONIONOOHOTO aToMa. JHEPreTHIeCKHe YpOBHU MoJIeKyd. CIEKTphI aTOMOB U MOJICKYII.
5. ®epmuoHbI ¥ 6030HBL. Pacrpenenenne 31eKTpOHOB IPOBOJUMOCTH B METAJIJIE MO SHEPTUAM IIPU aOCOMOTHOM Hyse. DHeprus
®epmu. BausHue TemnepaTypsl Ha pacripezieIeHHe IEKTPOHOB. DIIEKTPONPOBOIUMOCTh METaII0B. CBEPXIIPOBOAUMOCTb.

6. ®oronHEI 1 GoHOHHBIH ra3el. Pacnpenenenne GOTOHOB M0 3HEPTHAM. TeII0eMKOCTh KpUCTAINTHIECKON PeIIeTKH.
AHrapMoHHUYeCKHH ocnLIATOp. TemmoeMKoCTh TBepAbIX Tel. 3akoH Jrononra-IItu. I[ToHsTHE 0 KBAHTOBOH TEOPHH TEILIOEMKOCTH
U TETJIONPOBOJHOCTU TBEPABIX TE.

7. DHepreTudecKue 30Hbl B KpUcTauiax. PacnpenencHue 3JeKTpOHOB 110 SHEPIeTUUECKUM 30HaM. MeTabl 1 JUIJIEKTPUKY 110
30HHOH TeopuH. [lomynpoBoaHUKH 1O 30HHOI Teopun. COOCTBEHHAs U IPUMECHas IPOBOIMMOCTE. P-n mepexosl. [Tpumenenne
HOTYIPOBOJHUKOB.

Tema:"DneMeHTHI (PU3UKK AaTOMHOTO spa’.

1. Cocras simpa. OCHOBHBIE XapaKTEPUCTHKH sep. JedekT Macchl i dHepTus cBs3u. [IOHATHE 0 IPUPOE U CBOMCTBAX SIIEPHBIX
cui1. OCHOBHBIE MOJIEITH SA7Ipa.

2. 3aKOHOMEPHOCTH 0-, f3-, Y -u3iydeHnii. OCHOBHOI 3aKOH PaJIMOaKTUBHOTO pacnaja. S1iepHble peakiuy U 3aKOHbI COXPaHEHHSI.
Peakiuu neneHus TSDKENBIX SJIEP U peakLUU TEPpMOsAepHOro cunTesa. [loHsaTHe 0 snepHON 3HEpreTUKE.

3. Kimaccuduxarust aneMeHTapHbIX yacTull. OCHOBHEIE CBOICTBA YAaCTHI] M MIX B3aHMOIIpeBpaImaeMocTs. DyHraMeHTanbHbIe
B3aumoeicTBus. [TonsaTrue 00 0CHOBHBIX MPoOIEMax COBPEMEHHON (PU3HUKH.

6. YA EBHO-METOJNYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIA,
INPAKTHUKHN)

6.1. Pexomenyemasi iuTepaTypa

ABTOPBI, COCTaBUTEITH 3arnaBue H3natenscTBo, OnexTpoHHBIIT aapec
JI1.1 |Bomskenmrteiitn B. C. | CoopHHK 3amad 1O 001mIeMy Kypcy hH3UKH CIIb.: K. mup,
2004
JI1.2 | detnad A. A, Kypc dusukn: yuebd. mocobue is CTyI. By30B , 2007
SBopckuii b. M.
JI1.3 | Tpodumosna T. U. Kypc dusukn: yuae6. mocodue M.: UL]
"Akanemus", 2007
JI1.4 | Tpodpumona, ®upcoB | Kypc dpuzuku. Konebanus u Bonnsl. Teopus, M.: Academia,
3aJ1a4¥ ¥ pelieHus: Yued. mocobue 11 BTy30B 2003
ABTODBI, COCTaBUTEIU 3arnaBue MzparenscTBoO, DNEeKTPOHHBIN aapec
JI2.1 | SIBopckwii b. M., CripaBOYHUK TI0 (PU3HMKE: HA KCII. 53. M.: Mup, 1988
Hetnad A. A.
JI2.2 |Yeborapena, OCHOBBI MEXaHHUKH, MOJICKYIISIPHOH (pr3nKy, Bonrorpan: U3n-
DenopuxuH, TEPMOJMHAMUKHU U dJIEKTpOMarHeTusma: yueo.- B0 Bonr['ACY,
Bypxanos MPAaKT. mocooue [u1s OakaiaBpoB BeeX nMpoduieit 2012
CTPOUT. HaIlpaBJICHUS |
JI2.3 [Yeborapena, Konebanns u BonHBI. BOTHOBBIC 1 KBAHTOBBIE Bosrorpan: U3n-
®enopuxus B. A, cBoiicTBa cBeTa. CTpoeHHe aToMa M aTOMHOTO Bo BonrTACY,
BypxanoB A. 1. spa. DIEMEHThI KBAHTOBOW Teopuu: yueo.-mpakt. 2013
nocoone
ABTODBI, COCTaBUTEIU 3arnaBue M3parenscTBO, DNEeKTPOHHBIN aapec




ABTOPBI, COCTaBUTEITH 3arnaBue W3natenscTBo, OnexTpoHHBIIT anpec
JI3.1 |IIunpHUKOB, B nmomormp n3ydaromum Kype hH3UKH: METO. Bourorpan: [6. n.],
YeboTapesa, PEKOMEH/IALNH AJIE CAMOCTOST. pabOThI [ 1711 HHK. 2004
Yepkacona, -CTPOMT. CHEIHAIBHOCTEH |
denopuxux
JI3.2 [Yebotapesa, Ilenarorunyeckue u3MepuTenbHble MaTepuansl 111 | Boarorpan: Usn-
OenopuxuH, Kora OLIEHKU KaueCTBa 3HaHUH CTYIEHTOB 10 (PU3HKe: Bo BonrTACY,
METO/I. YKa3aHHs IJIs CTYJACHTOB U 2007
npenojasarenei

6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHMKAUMOHHOI ceTn ""UHTepHer"

31 OnexTpoHHas WHPOpPMaNMOHHAs oOpa3oBaTenbHas cpena Boir[TY 2.0

92 | Eaunas xomutekius nudpoBBIX 00pa30BaTENbHBIX PECYPCOB

93 | YauBepcurerckas nnpopmanuonnas cuctema (YUC Poccust)

6.3 IlepeueHb MporpaMMHOro odecneyeHus

6.3.1.1 | Windows

6.3.1.2 | Adobe Acrobat Reader DC

6.3.1.3 | CO "Moodle"

6.3.1.4 | LibreOffice

6.4 Ilepeuenb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM U 3JIEKTPOHHBIX Ou0InoTedHbIX cucteM (ABC)

6.3.2.1 | bubnunoreka (HTB)

6.3.2.2 | DnexkTpoHHas HHGOPMAIMOHHAs 00pa3oBaTeabHAsA Cpe/ia YHUBEPCUTETA

6.3.2.3 | ObC "Jlanp"

6.3.2.4 | OBC "Book.ru"

6.3.2.5 | HaHOTEXHOJIOrMH B CTPOUTEIILCTBE: HAyYHbI HHTEPHET-KYPHAI

6.3.2.6 | Hay4ynas anexTpoHHas 6nbnnoreka

6.3.2.7 | Vausepcuterckas uadopmarronnas cucrema (YUC Poccus)

6.3.2.8 | Onexrponnsrit katanor UBI[ Bonr[ TY

6.3.2.9 | Onextponsnslii karanor MBI NAuC

7. MATEPHAJIBHO-TEXHUHYECKOE OBECIIEYHEHHME JUCIUIIJINHBI (MO YJIA,
INPAKTHUKH) /OOPYIOBAHUE

7.1 | MynsraMenunitHas yaeOHas ayAUTOPHS JUIS IIPOBEICHUS 3aHATHH JISKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, TPYIIIOBBIX U
WHIUBHIYATbHBIX KOHCYJIBTAINH, TEKYIIETO KOHTPOIIS ¥ IPOMEXYTOYHON aTTecTanun. /Y4eOHas 10cKka, yaeOHast
Mebenb, MHTEpaKTUBHAS TPUOYHA, BUJEONPOEKTOP.

7.2 | JTabopatopust HH(YOPMAITMOHHBIX TEXHOIOTHH. /Y 4eOHas MeOesb, KOMIBIOTEpHAS TEXHHUKA, OCHAIIICHHAs IPOTrPaMMHBIM
obecrieueHneM, JOCTYIIOM B MIHTEpHET M B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTENIBHYIO CPEly YHUBEPCUTETA

7.3 | Aynutopusi 175l CaMOCTOSATENBHOM paboThl 00ydaronuxcs./YuebHas MeOelb, KOMIBIOTEpHAasi TEXHUKA ¢ BO3MOKHOCTBIO
nozakIoYeHus Kk cetn "MHTepHeT" U 00ecnedeHneM 10CTyIa B 3JIEKTPOHHYI0 HH(OPMAIIMOHHO-00pPa30BaTEIBHYIO CPEY
YHUBEpcUTeTa (YUTATBHBIA 3aJ1 HHYOPMAIIMOHHO-ONOIMOTEIHOTO ICHTPA)

7.4 | Jlabopatopusi MEXaHUKH U MOJICKYJISIpHOH (hn3nku./JIabopaTopHbIe YCTAHOBKH TS BBITOTHEHUS JIAOOPAaTOPHBIX padoT,
y4aeOHas 1ocka, yaeOHas Mebens.

7.5 | JJaboparopus 3eKTpudecTBa U MaraeTH3Ma./JIabopaTopHbIe YCTaHOBKH JUTS BBITOITHEHUS JTaOOpaTOPHBIX padoT,
ydeOHas T0cKa, yueOHast MeOelb.

7.6 | JJaboparopus ontuky 1 aToMHOH (hr3uku./JlabopaTopHBIe YCTAHOBKH IS BEITOJTHEHHS TAOOPaTOPHEIX padoT, yaeOHas
JocKa, yueOHasi MeOeb.

8. METOANYECKHUE YKA3AHUSA VI OBYYAIOIIIUXCSA IO OCBOEHHWIO JTUCHTUAIIJINHBI (MOAYJIA,
MMPAKTHUKHN)

Opranusanust 00pa3oBaTENIBHOTO MPOLECCa 110 JaHHON JUCIUILIMHE PETrIaMEHTHPYeTCsl yH4eOHBIM IIAHOM U PacIUCaHUEM
y4eOHBIX 3aHATHH. [IpHu hopMupoBaHNN CBOEH HHANBHIYaIbHON 00pa30BaTeIbHON TPaeKTOPHUH 00YJaIOIINIiCs IMEeT IIPaBo Ha
nepe3ayeT IUCUUILIHHEI (TIepeaTTecTalul ee YacTH), €CIIH OHA ObLIa OCBOCHA B MpoIecce MPEAIIeCTBYIONIEro 00ydeHH .
I[Tepe3auér (mepeaTTecTalMy €e 4acTH) 0CBOOOXKAACT 00YJaroLIerocsi T HEOOXOJUMOCTH MOBTOPHOT'O OCBOCHUS ANUCLUIIIINHEI
(TIOJTHOCTBIO MM YaCTHUYHO).

Y4ebHBI porecc Mpy MPenogaBaHuN Kypca OCHOBBIBACTCS HA MCIIOIb30BAaHUN TPAJUIIMOHHEIX, HHHOBAIIMOHHBIX
UH(pOPMALMOHHBIX 00pa30BaTeNbHbBIX TeXHONOTUl. TpaguLuoHHbIE 00pa30BaTeIbHbIE TEXHOIOTHH IPEICTaBICHbI JEKIUIMY,
71a00paTOPHBIMU U MPAKTUUECKUMU 3aHATUSIMU. MIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH HCIIOIb3YIOTCS B BUIC IMPOKOTO
TPUMEHEHNS aKTUBHBIX 1 MHTEPAKTHBHBIX (popM mpoBeneHus 3ausaTuil. IHopMaroHHsIe 00pa30BaTeBHEIC TEXHOIOTHI
peanu3yroTcs IMyTeM OpraHU3aI[ui CaMOCTOSITEIBHOW pabOoThI CTyIEHTOB B 3JIEKTPOHHON HH(OPMAIIMOHHON 00pa30BaTEIbHON
cpeze. JleKIMOHHBIH Kypc MpeArnoaaraeT CuCTeMaTU3HPOBAHHOE M3JI0’KEHHE OCHOBHBIX BOIIPOCOB yueOHoro miaHa. Ha
MIEPBOI1 KUK JIEKTOP HH(GOPMHUPYET CTYICHTOB O PEKOMEHIYeMOH JIUTEPaType U AIEKTPOHHBIX HCTOYHUKAX HH(POPMAIIHH 110




JUCILUILIMHE, C yKa3aHUeM, Kakoi ydeOHUK (ydeOHOe nmocobue) sBisercs 6a30BbIM. [IpakTHueckue 3aHATHS MPECTaBISIOT COO0H
JIeTalM3alUIo JEKIMOHHOTO TEOPETHYECKOr0 MaTepuaa, POBOAATCS B LENSX 3aKPEIUICHHUS Kypca M OXBAaThIBAlOT OCHOBHbIC
paznens! aucuuIuHEL. - OcHOBHO#H (opMoii poBeAeH!S NPaKTHIECKUX 3aHATHH SBIAETCS pelleHne KOHKPETHBIX 3a/1ad,
AHAJOTUYHBIC KOTOPBIM CTYJCHTHI OYIyT BHIIONHATH HA TJaOOPATOPHBIX paboTax.

JlaGopartopHble pabOTHI MPEIIoIaraloT BEITOMHEHHE U OTYET 33/IaHUH 110 TeMaM, PACCMOTPEHHBIM Ha JIEKIIMOHHBIX 1
3aKpEIUICHHBIX Ha MIPAaKTUYECKUX 3aHATHAX. KakoMy 1abopaTopHOMY 3aHATHIO IIPEIILIECTBYET CAMOCTOSATENbHAS OATOTOBKA
CTyAEHTa, BKIIIOYAOIIAs: O3HAKOMIICHHE C COJCPKAHIEM JTa00paTOPHOH pabOTHI O METOJHIECKIM YKa3aHHUSIM; IPOPAOOTKY
TEOPEeTHUYECKOH 4acTu 10 JEKIIHOHHOMY MaTepHaly U yaieOHuKaM, peKOMEHJOBAaHHBIM B METOJUYECKUX YKA3aHHAX;
CamocTrosiTenbHast paboTa CTYJICHTOB BKJIIOUAET N3yYCHUE 3aKOHCIIEKTHPOBAHHOTO Ha JICKIIMOHHBIX 3aHATHIX MaTepuala,
JIOTIOJTHEHHE €T0 C YUSeTOM PEKOMEHIOBAaHHOM 110 JAHHOH TeMe JINTEepaTypHl, CAMOCTOSATENBHYIO ITOJTOTOBKY K TJaOOPaTOPHEIM
paboTaM, CaMOCTOSITEIIBHOE BBIIOJTHEHHE U 0(OPMIICHHE 3aJaHNI1 KOHTPOJIBHON pabOThI, aHAJIOTHYHBIX BBITOTHEHHBIM Ha
3aHATHSX.

B reuenun cemecTpa Juist CTYJCHTOB IIPOBOASATCS IPYIIIOBbBIEC TEKYIHE KOHCYIBTAUH 110 YYEOHON JUCLUILIMHE, a TAKXKE
KOHCYJIBTAIMs IIepe]] 9K3aMEHOM. Meroauyeckne peKOMEHIAINHN 110 00YISHHMIO JIUII C OTPaHHICHHBIMA
BO3MO>KHOCTSIMH 37I0pPOBbsSl ¥ HHBAIHIOB. IIpodeccopcko-nenarornueckuii cocTaB 3HaAKOMHUTCS € TICUXOJIOT0-(U3UOIOTHIECKUMU
0COOEHHOCTAMH 00Y4aIOIMXCSI MHBAJIHMAOB ¥ JINIL C OTPAaHHYEHHBIMHI BO3MOXKHOCTSIMU 3710poBbsi (OB3), nHIMBUIyaIbHEIMU
IporpaMMaMH peaOHIUTauy HHBATHIOB (pH Hamaun). [Ipn HeoOX0ANMOCTH OCYIIECTBISETCS JOTIOHITEBHAS MTOIePKKa
MPETIOIaBaHUs THIOTOPAMH, TICHXOJIOTaMH, COLUAIBHBIME PaOOTHUKAMH, IIPOIIEAIINMH ITOrOTOBKY aCCUCTEHTaMH. B
COOTBETCTBHHU C METOJMUECKUMH peKoMeHaaaMu MuHoO6pHayku P® (yrB. 8 anpens 2014 r. N AK-44/058H), B kypce
HPE/II0IIaraeTcsl NCIIONB30BaTh COLUATIBHO-aKTUBHBIC U PE(IICKCUBHBIC METOABI 00y4EHHMS, TEXHOJIOTUH COLIMOKYJIBTYPHON
peadMIHTANH C IENTBI0 OKAa3aHHsI IOMOIIHN B YCTAHOBJICHUH ITOJTHOIIEHHBIX MEXITHYHOCTHBIX OTHOIIECHUH C IPYTUMH CTyICHTaMH,
CO3JaHUH KOM(OPTHOTO IMCUXOJIOTHYECKOro KIMMaTa B CTyAeHdeckoi rpymme. [Togdop u pa3zpaboTka yueOHBIX MaTepUalloB
HPOU3BOJATCS C YIETOM IPEAOCTABICHUS MaTepHaa B pa3IMYHbIX (popMax: ayJuaJIbHOM, BU3yalbHOM, C HCIIOJIb30BaHUEM
CTIEIMATFHBIX TEXHHYECKHIX CPEICTB M HHPOPMANHOHHBIX cicTeM. OcBOeHHE TUCIUILIHHE namu ¢ OB3 ocymecTBiseTcs ¢
HCTIONIF30BAHUEM CPECTB 00yIEHHSI OOIIETo M CHEIHaIbHOr0 Ha3HAYCHUS (IIEPCOHAIBHOTO M KOJUIEKTHBHOTO HCIIOJIE30BAHNS).
MartepuanbHO-TeXHHYECKOE OOecieueHre MpeycMaTpUBaeT NpUCoco0IeHne ayauTopuii k Hyxaam aut ¢ OB3 (mpu
HeoOxoxuMocTH). dopma PoBEEHHS aTTECTAlUK IS CTYICHTOB-UHBAIMIOB YCTAHABIMBAETCS C YUETOM MHUBHUIYaIbHBIX
ncuxodusnaeckux ocodenHocreit. g crynentoB ¢ OB3 mpexycmarprBaercst focTynHas GpopMa IpeIoCcTaBICHUS 3aTaHIH
OLIEHOUHBIX cpecTB. CTyIeHTaM ¢ MHBATHIHOCTBIO YBEITHUMBACTCS BPEMs Ha IIOJTOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOIIPOCHI.
JIst TAKMX CTYAEHTOB MPEyCMaTpUBACTCs JOCTYIHAs popMa IPEeOCTABICHUS OTBETOB Ha 3a/ianust. [Ipu HeoOxoanmocTH st
00yJaromxcsl ¢ MHBAIMIHOCTEIO TIPOIIEypa OLICHUBAHMS PE3YIBTaTOB O0YUCHHUS MOKET IIPOBOJUTECS B HECKOJIBKO STAIIOB.




