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1. HEJU OCBOEHUSA JUCHUITVIMHBI
Lenamu kypca «Benenue B 0011yt0 GU3UKY» SBIISIOTCS:

- chopMUPOBATH Y CTYAECHTOB NPEJCTaBICHUs O PU3NIECKO KapTHHE OKPYIKAIOLIEro MHpa,
obecrnevyuTh yCBOCHHE MaTepraia JaHHOTO Kypca ¥ co3aTh 0a3y Juis H3y4IeH s [OCIIe Y FOIHX
pasjiesnioB Kypca obOueit pu3nKy, a Takxke TeOpeTHUECKOH Hu3uKy;

- ycTpaHeHHe mpo0ieM aTanTalOHHOTO XapaKTepa, BO3HHKAIOLIUX Y EPBOKYPCHUKOB IIPH

M3yYeHUH yUeOHBIX JUCLUIUIMH €CTECTBEHHO-MAaTEMATUYECKOI 0 [IUKIA, B YACTHOCTH IIPU U3YUYCHHH
oO1uel pu3uku.

3a1a4u JUCLUMILIMHBI:

1. oBIajgeHUE 3HAHUSIMMU:
1) TeopeTHUeCKUX OCHOB HayKH, TEPMUHOJIOI'MH, HCTOPUU CTAaHOBJICHUS,
2) METOJIOB 3KCIIEPUMEHTAIBHBIX U TEOPETHYECKUX UCCIIEJOBAHUH,
3) npeameta v 00bEKTa UCCIEAOBAHUM TaHHON HAyKH,

2. OBJIaJIcHHE HABbIKAMHM:
1) peuieHus pacueTHbIX 3a/a4,
2) paboTbl ¢ yueOHOM U Hay4YHOU JIMUTEpaTypoii,
3) oBiageHHE YMEHHUEM PELICHUs TBOPUYECKUX U HECTAHIAapPTHBIX 3aay.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOIT BO

Jucuuninvza «Beenenue B 001yro GpU3HKy» OTHOCHTCS K BapUaTUBHOW 4acTH. JlaHHBIM Kypc
YUTAECTCS B IIEPBOM CEMECTPE M NPU3BAH IOArOTOBUTH CTYJEHTOB MEPBOrO Kypca npoduns «pusu-
Ka U MaTeMaTHKa» K BOCHPHUSTUIO MaTepHasa Kypca oOmel (GU3MKH, KOTOPBIH JaeTcs CO BTOPOTo
1o 1ecToit cemecTpbl 00yuenus. Ilpu yreHun 3toro kypca HeoOXOAUMO YYHTBIBATH Pa3HbIA ypo-
BEHb IO/IFOTOBKH 10 (HU3HMKE y MOCTYNHMBIIMX B YHUBEPCHTET LIKOJIBHUKOB, IOITOMY KYpC ClIEAyeT
NOCTPOMUTD TaK, YTOOBI OH ObUI IOCTYIIEH BCEM CTYJC€HTaM BHE 3aBHUCUMOCTH OT YPOBHS MX ITOJArO-

ToBKE MO (pusuke. OCBOCHHE TaHHOTO Kypca HEOOXOAUMO Ui BOCIPHATHS JUCHUIUIMHEI «O01mas
buzukar.

3. KOMIIETEHIUHA OBYYAIOUWIETIOCsA, ®OPMUPYEMBIE B PE3VJIbTATE

OCBOEHMUSA ANCHUTIJIMHBI
Kon
KOMIIETEHLIUHA Komnerenuun [Inanupyemsble pe3ynbTaThl
no ®I'OC
OIlK-1 ['0TOBHOCTB CO3Ha- 3HATB:
BaTh COLMAJIBHYIO - COLMAJIbHYIO 3HAYMMOCTh (HU3MKM KaK HayKu U cBOei Oymy-
3HAYMMOCTb CBOEH uieit npodeccuu yuuress Gusuku,
Oynyuiet npodec- - MecTO (U3HMKHU B CUCTEME E€CTECTBCHHBIX HAYK U B YKM3HH

CHH, 00J1a/1aTh MOTH- | YEJIOBEYECKOrO OOINECTBa, TECHYIO B3aUMOCBA3b (QU3HKU C
BalMel K OCYIIECTB- | MATEMAaTUKOM;

JIeHUIO nipodpeccro- | - OCHOBHBIE NOHATHA QH3MKU: PH3MYecKoe Teno u (usu-
HAIBLHOM JIeATeNbHO- | YECKME SABJICHMSA, a TaK XK€ UX XapPaKTepPUCTHK — (u3ude-
CTH CKHX BETTMYMH;

- TIOHATHH U3MEPEHUs] U3NYECKUX BEIMUYMH, CUCTEM (u-
3UYECKUX BEJIMYMH, MX Pa3MEPHOCTH W EIMHHI[ HU3Mepe-
HHUS;

- KJIacCUHKALHIO TOTPEIIHOCTEN U3MEpEeHHs PU3HUECKUX
BEJIMYHH.

Ymers:

- BBIICJIATH KOHKPETHOE (pru3uyeckoe coaepkaHue B IpH-
KJIaJHBIX 3a/1a4aX U UCIIONb30BaTh OCHOBHBIE 3aKOHBI (hu-
3UKH B TPO(ECCHOHANIBHOM JIEATETbHOCTH;

- IPUMEHATH (PU3UYECKHE 3aKOHBI TSl PEIICHUS IPAKTHYe-
CKHUX 3aj1a4.




Baaners:
- METOAOJIOTHEH OpraHM3alMM, IUIAHUPOBAHMS, IPOBEJe-
HHUSl U3MEPEHHH H 00pabOTKM pe3y/lbTaTOB 3KCIEPUMEH-
TaJIbHBIX MCCJIeOBAaHUH.

"B cooTBeTCTBHH C MPO(ecCHOHATBHBIM CTaHIapTOM Iefarora (mpuka3z MUHHCTEPCTBA
Tpyla U colHaibHOM 3aumThl HaceaeHus PO Ne 544n ot 18.10.2013r.) mpenogaBarenu B cpeaHeit
LIKOJIE MPU pa3paboTKe U peaylu3allvy POrpaMM y4eOHBIX JUCUHUILIMH B paMKaX OCHOBHOM 00-
1eoOpazoBaTeIbHON IPOrpaMMBbl, a TAK)Ke MPHU IUIAHUPOBAHUH U MTPOBEIEHHU YYEOHBIX 3aHATHI
JIOJDKHBI BJIAJIETh 00IEN0b30BaTeIbcKUMU U obienenarornyeckumu UK T-kommereHTHOCTAMU
(UKT - undopMainoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH). "

4. CTPYKTYPA U COAEPKAHUE JUCHUILIJINHbBI

O61ast TpyJ1I0EMKOCTh TUCIUIUIMHBI COCTABISAET _S  3a4eTHbIX enuHull, 180 yacos.

DopMbI TEKY-
< €ro KOHTpoJIs
e O0beM yuebd- = P
5 i % yCNeBaeMoCTH
e o Buapl yuebHoM paboThl, HOM paboThl, C  ——s
Ne Pa3nen (Tema) 9 § BKJIIOYAsl CAMOCTOATEb- NIPUMEHEHUEM d——
n/n JMCLMTLTHHBI 2 = HYIO paboTy CTYAEHTOB U UHTEPaKTHB- . np OL/;e
o @ TPYZAOEMKOCTh (B Uacax) HbIX METOZOB L
B AKYTOUHOH arTe-
= (B yacax / %)
CTaluH (no ce-
mecmpam)
S| 8| &
E1 &
&l & 2
2| Qe
< a, <
~ I = o,
=S|l o ¥ @ <
= = 2 3| Q
2 2| = BE| & |
s | 8| &l 2|0 |E
S|l E| &| 8 .':4
=~ <
=) e | B
4 (=) o]
8 | B
S| < C
= | B
Mecto ¢u3uku B yenOoBEUECKOM
aearenbHocTH. CpaBHeHHE ¢u-
3MKH M MareMaTHku. A30yka
1 | ¢usuku: ¢usmyeckue Ttema u | 1| 1-2 2 | 4 9 2/33
¢usnueckue sBieHus, Guznye-
CKHE BEJIMYMHBI U (U3MYecKue
3aKOHBI.
H3mepenue Gpu3uueckux Beiu-
4uH. Cucrembl GU3MIECKUX
2 ¢ 1| 34 |24 9 2/33
BenMuMH. PasmepHocTh usu-
YEeCKOW BEJIUYUHBI.
[TpuHLMNBI MOCcTpOEHUst Mex-
JYHApOJHOM CUCTEMbI €UHHLL.
3 | yHap 1| 56 | 2| 4 9 2/33 PK-1
CkansipHble U BEKTOpHbIe Qu-
3M4€CKUE BEJIHUMHbI.
CnoxeHue BekTopoB. CBoiicTBa
CJIO’EHHUS! BEKTOPOB. Y MHOXe-
4 | Hue ckaysipa Ha BekTOp. CBOH- 1y 7-8 2 | 4 9 2/33
CTBa YMHO)KEHUS CKaJisipa Ha
BEKTOP.
[Tpoekuus BeKTOpa Ha OCh.
§ | el ok 1] 9-10 | 2 | 4 9 2/33
CBoiCTBa NIPOEKLMI BEKTOPOB.
CkanspHoe NpoK3BEICHUE BEK-
TopoB. CBOMCTBA CKAISPHOTO
6 | ymMHO)eHus BekTopoB. Bekrop- | 1| 11-12 | 2 | 4 9 2/33 PK-2

HO€ TMPOU3BEICHUE BEKTOPOB.
CroiicTBa BEKTOPHOrO YMHO-




JKCHUA.

Knaccudukauus norpewHoctei
U3MEPEHUA Ct)ld3l/l‘-leCKldX BCJIU-
4yuH. OLEHKa NOrpelHoCTe !
NpsAMbIX U3MEPEHMH.

13-14 2/33

OueHka norpeuHocTeil  Koc-
BEHHbIX W3MepeHui. CTaTucTH-
yeckas OLIeHKa MOrpelHOCTeH.

15-16 2/33

I'paduueckoe npeacrapieHue
pe3y/1bTaTOB U3MEPEHHUN.

17-18 2/33 PK-3

Bcero

18 | 36 81 18/33 OK3AMEH

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

N Buasl yueOHol pa- O0pazoBarenbHblE TEXHOJIOTUH
n/n | 60Tk
Jlexuus -NeKIUs-uHGOpMalLUs ¢ BU3yaTH3aIUeH;
-npobJieMHas JIeKIUs
2, [TpakTuyeckue 3aHs- | -ceMUHAP-KOH(EPEHIHS 110 CTYICHYMCKUM J0KJIaJ1aM H 3¢ce;
THS -BBINOJTHEHUE PACYCTHHIX PaboT;
-TIOMCK ¥ aHaIu3 uHpopmaluu B cetu MHTEpHET;
-IIPOEKTHBIE TEXHOJIOTHH;
-TEXHOJIOTHS] Y4eOHOI0 UCCIIEJOBAHHS
. 8 CamocrositenbHast -BHEayIUTOPHAas paboTa CTyIEHTOB (OCBOEHUE TEOPETHYECKOIO
pabota Marepuaia, IOAr0TOBKA K MPAKTUYECKUM 3aHATUSM, paboTa ¢
3JIEKTPOHHBIM y4eOHO-METOUYECKUM KOMILIEKCOM, paboTa Hajl
IPOEKTOM, HOArOTOBKA K TEKYIIEMY U HTOTOBOMY KOHTPOJIIO)
4. Texymuii KOHTPObL | -pelIeHHe 3a/1a4 Ha MPAKTHYECKUX 3aHATHIX;
- 3aIIMTa pacyeTHBIX padoT;
-3aIIUTa POCKTOB;
-61aHOYHOE ¥ KOMIIBIOTEPHOE TeCTHPOBAHHE




ot

—

6. OLIEHOYHBIE CPEJCTBA JJIS1 TEKYHIET'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXYTOYHON ATTECTAIIMMA IO UTOIAM OCBOEHUSI JMUCLUII-
JUHbI 1 YYEBHO-METOJUYECKOE OBECIHEYEHHUE CAMOCTOSITEJIb-
HOM PABOTHI CTYJIEHTOB

Bonpocsl k peiiTHHr-KOHTpOIK0 Nel
Bapwuanr 1

Uro siBis€TCS NPABUIIBHBIM C TOUKH 3peHHUs pusuka?
Yro Takoe (uznyeckas BeaudruHa?

. Mojtyn1 BeKTOpPOB d H b paBHbI 8 1 5 cM. Yron Mexy Bektopamu 90° . TTocTpoiite BEKTOD

¢=05i-2b u OINIPENENIUTE €r0 MOYJIb.

. K reny npunoxenst ae cuiiel 20 u 40 H. Yron mexny cunamu cocrasisier 90°. [Toctpoiite

PaBHOJICHCTBYIOUIYIO 3TUX CHJI H OTIPENIEIUTE €€ MOIYJIb.

. Yron mMexay Bekropamu a u b cocraBnser 60°, a =4, b =3. Haiigute aiuHy BeKTOpa

¢ =(ab)b+b .

. C xakuM yckopeHueM Oy/IeT CKOJIB3UTh OPYCOK BBEPX MO HAKJIOHHON IUIOCKOCTH, €CJIM YIroJl Ha-

KioHa miockoctd & =307, a koaddunueHT TpeHus ckompkeHus u = 0.3.

C kakoii MUHUMAaJIHOM CUJIOH, HalpaBJICHHOH BJIOJIb HAKJIOHHOH IJIOCKOCTH, HaJ0 JAEHCTBOBATHL
Ha TEJIO MacCoi m , 9TOOBI CTAIIUTh €r0 BHU3 110 HAKJIOHHOM IJIOCKOCTH € YIJIOM HaKIoHa o ?
Kosdduuuent Tpenus u > tgo .

Bapuanr 2

. Uro gBnsercs IMpaBHJIBHBIM C TOYKH 3PCHUSA MaTeMaruka?

Yro Takoe ¢pu3nUecKuii 3aKoH?

. Monyiu BeKTOpOB d H b paBHbI 4 1 3 cM. Yron mexay Bekropamu 90°. IToctpoiite BekTop

¢=15a-2b u ONPEAECIUTE €r0 MOYIb.

. K teny npunoxens! ase cuiibl 30 u 50 H. Yron mexnay cunamu cocraBiser 90°. [Toctpoiite

PaBHOAEHCTBYIOLIYIO 3TUX CHJI U ONIPEIETUTE €€ MOIYIb.

. Yron mexay Bektopamu d u b cocrapmser 120°, a=3, b=5. Haiinure muny Bexropa

¢=(ab)i+a.

. C xaxuM yckopeHueM OyIeT CKOJIb3UTh OPYCOK BHU3 [0 HAKIIOHHOM IJIOCKOCTH, €CJIM YToJl Ha-

KJI0Ha miockocTd a =20°, a koaddurmeHT Tpenus ckonpxenus u =0.15.

. C xakoil MUHMMAaJIbHOM CUJIOM, HAIIPaBICHHOW BJI0JIb HAKJIOHHOM IUIOCKOCTH, HAJ0 JeHCTBOBATh

Ha TeJI0 Maccoi m , 9TOOBI BTALUIUTH €r0 BBEPX 110 HAKJIOHHOM MJIOCKOCTH € YIJIOM HAKJIOHA  ?
Kosdpounuent tpenus u .

Bonpocsl k peiTHHI-KOHTPOII0 Ne2
BapuanT 1

MeTon0M pa3MepHOCTH BBIBECTH (GOPMYITy 3aBHCHMOCTH IIEHTPOCTPEMHUTEIBHOTO YCKOPEHUS
TeJla, PABHOMEPHO JBMIKYLIETOCS 110 OKPYXKHOCTH, OT JINHEHHOH CKOPOCTH U pajiyca OKpYXHO-
CTH.
MeToa0M pa3zMepHOCTH BBIBECTH (POPMyYITy 3aBUCHMOCTHU IIPHOOPETEHHOIO TEJIOM UMITYIbCA OT
PaBHOJIEUCTBYIOLIEH CUJI, AEHCTBYIOLIMX HA TEJIO, U BPDEMEHH ACHCTBHUS dTUX CHIL.
Jlatb onpezeneHue paboTel, €ro GU3NIECKUI CMBICT U pa3MEPHOCTh B CHCTEME (PHU3UUYECKMX
BesunH LMT. Onpenenuts eaununy udmepenus padotsl B CU u Bbipa3uTh ee yepe3 OCHOBHBIE
€/IMHHUILbI.
JlaTh onpezieneHue 1aBieHus, ero GU3NUECKUi CMBICI U Pa3MEPHOCTh B CHCTEME (PU3HUECKUX

BesinduH LMT. Onpenenuts equuuny usmepenus nasieHus B CU 1 BBIpa3HTh €€ yepe3 OCHOB-
Hble ¢IUHULIBL.

Bapuant 2



MeTon0M pa3sMEpPHOCTH BBIBECTH POPMYJIy 3aBHCUMOCTH CKOPOCTH, IPUOOPETAEMOM TEJIOM MpH
€ro cBOOOJHOM NaJICHHH U3 COCTOSHHS IOKOS OT BBICOTBI, C KOTOPOH MaJaeT Teo, U YCKOPEHHs
CBOOOJIHOTO MA/ICHHUS.

MeTon0M pa3sMEpHOCTH BBIBECTH (GOPMYJTy 3aBUCUMOCTH KMHETHYECKON SHEPriHu, MpuodpeTae-
MOM TeJIOM, OT CUJIbl, KOTOpasi AEUCTBYET Ha 3TO TEJIO U NEPEMEIICHHUS, COBEPIIAEMOTO HM.
Jlatb onpeneneHne CUIIbl, ee GU3NUECKUNA CMBICT U Pa3MEPHOCTh B CUCTeEME (DHU3HUYECKHX BEJIU-
yuH LMT. Onpenenuts eaununy nsmepenus cuisl B CH 1 BeIpa3uTth ee uepe3 OCHOBHBIE €11 -
HUIIBI. »

JlaTh OIIpe/ieIeHHe MOIIHOCTH, €T0 (PU3NYECKHI CMBICI U Pa3MEPHOCTH B CHCTEME (GH3HIECKUX

Benuund LMT. Onpenenuts enununy usMepenus MomHocTa B CH u BbIpa3uTh ee uepe3 OCHOB-
HbI€ €INHUIIBI. '

Bonpocshl k peHTHHI-KOHTPOJII0 Ne3
Bapuanr 1
1. Kaxue usmepenus HaszbiBaroTcs pssMbIMU? [IpuBeauTe pUMeph! NPSIMBIX H3MEPEHHIA.

2. PaccuuraiiTe 3HaueHHE KOCBEHHOTO HU3MEPCHUA YCKOPCHHU, IPOBECACHHOI'O 110 (bOpMy.He

2

g = ;— PesynpTars! npsMeix usmepenuii: s =(1.78+0.005)i , v=(3.2£0.05)i /ii. Ouenu-
s

T€ OTHOCUTEIIbHYIO H a0COJIIOTHYIO IIOIPEIIHOCTH U 3alIMLIMTE OKOHYATENBHBIH pe3yJIbTar.

3. OrueHuTE NOTrPEITHOCTh NPSIMOTO MHOTOKPAaTHOTO H3MEPEHHUs IO CIIEAYIOIIEH BRIGOPKE:
i 1 2 3 4 5

X 7,66 7,62 7,61 7158 729
3anuumnTe pe3yibTar 3TOr0 U3MEPEHHS. ‘

4. llposemute CTaTUCTHYECKYIO 00pabOTKy U HaliuTe pe3yIbTaT KOCBEHHOI'O H3MEPEHHS Be-

]

JIMYUHBI Z = T 0 cJIenyIoIed BEIOOpKe:

¥
i 1 2 3 4 3
X, 3,624 3,632 3,628 3,625 3,630
Y 0,58 0,55 0,53 0,56 0,54

5. Tloctpoiite rpaduk s5KcrepMMEHTAIbHON 3aBUCHMOCTH CHJIBI YIPYTOCTH IIPY>KHHBI OT €€

YJUTAHEHUS
X, CM 1,2 2,8 3,5 4,7 6,2
F,H 4 10 12 15 20

6. OueHuTe BRITAIKABAIOUIYIO CUITY, IEHCTBYIOLIYIO Ha YeJIOBEKa CO CTOPOHBI BO3yXa (
3
Poon = L3 KT/M7).

Bapnant 2

1. Kakue n3smepenus Ha3pIBaroTCs KOCBEHHBIMU? [IpuBeiuTe prMephl KOCBEHHBIX u3Mepe-
HUH.

2. PaccunraiiTe 3Ha4eHHE KOCBEHHOI'O H3MEPCHUS YCKOPCHHS, IIPOBEACHHOIO 110 (1)OpMyIIC
25 = . 2
a =—-. Pe3yibrarel OpAMBIX H3MepeHuid: s =(2.23£0.005)i , r=(1.35£0.02)fi. OueHure
t

OTHOCHUTCJIbHYIO H aﬁcOIIIOTH}’IO MNOTpCIIHOCTH U 3aITUIIUTE OKOHYaTeNIbHBIH pe3yiabTar.

3. OueHuTE NOrPEMIHOCTD IPSIMOTO MHOTOKPATHOrO U3MEPEHHS MO CIIEAYIONIEH BEIOOPKE:



i

1

2

3

4

Vi

30,51

30,69

30,52

30,46

30,53

3anuiuTe pe3yabTaT 3TOro U3MEPEHHUS.

4. TlpoBeauTe CTATUCTHYECKYIO 00pabOTKY M HalIUTE pe3yIbTaT KOCBEHHOTO H3MEPEHHS Be-

JIMYMHBI Z = ——— TIO CIeAyIouIeH BhIOOpKe:
i 1 2 3 <+ 5
X 3,42 3,45 3,41 3,44 3,34
v 227 2,31 224 2,26 228

5. Tloctpoiite rpaduk 3KCTIEpUMEHTATIBHON 3aBUCUMOCTH CKOPOCTH TeNla OT BPEMEHH IPH

PaBHOYCKOPEHHOM JABUKCHHU N3 COCTOSHUS ITOKOSA

|

1, ¢

1.5

2,4

3,5

4,2

6,7

F,H

0,6

1,0

1,2

1,5

2,3

6. OueHHUTE KOJIMYECTBO TEIlIa, KOTOPOE BBIIEIHUTCS IPU IKCTPEHHON OCTAHOBKE JIEMKOBOTO
aBTOMOOUJISI, €CJIN €0 CKOpOCTh Obu1a 60 KM/4.

Opranuszanus 1 yuedbHo-MeToAn4YecKoe obecreyeHue
CaMOCTOSITeJIbHOM paboThI CTYy1€HTOB

[IpuBoaMTCS XapaKTEpUCTHKA BCEX BUAOB U (HOPM CaMOCTOATENBHON pabOThI CTYJEHTOB,
BKJIOYas TEKYLIYIO i TBOPYECKYIO/UCCIIE0BATENBCKYIO ACATEIEHOCTD CTYIEHTOB:
Texymas CPC, nanpasieHHas Ha yrilyOJeHHe U 3aKpeIUIEHHE 3HAaHUH  CTY/ICHTa,
MPAKTUYECKUX YMEHUH BKIIIOYACT:

- paboTy ¢ JIEKLIMOHHBIM MAaTEPHAIIOM, TIOUCK U 0030p JUTEPATYPHI ¥ DJIEKTPOHHBIX HCTOYHUKOB
WH(poOpMaLUK [0 UHIUBUIYATHHO 3aJaHHOU MTpodiieMe Kypca,

- BBITIOJIHEHHUE IOMAIIHUX 33JJaHUH, KOHTPOJIBHBIX paboT,

- - U3yYEHHUE TeM, BBIHECEHHBIX Ha CAMOCTOATENBHYIO IIPOPAbOTKY,

- MOJITOTOBKY K NPAaKTUYECKUM M CEMHHAPCKUM 3aHSATHSIM;

- IOJITOTOBKA K KOHTPOJIbHOM paboTe, K 3a4eTy, 3K3aMeHy.

TBopueckasn Nnpo6/ieMHO-0pHEHTHPOBAHHAS €caMoCTOsITeIbHAS pabdora (TCP),
OPMEHTUPOBAaHHAs HA pPa3BUTHE WHTEJUIEKTYalbHBIX YMEHHH, KOMIUIEKCAa YHHUBEPCAIBLHBIX
(oOLIEKyIBTYPHBIX) U NMPO(ECCHOHATBHBIX KOMIIETEHIWH, MOBBIIICHHE TBOPYECKOrO MOTEHIHANA
CTYZICHTOB BKJIIOUAET CJIEAYIOIIME BUABI padoOT II0 OCHOBHBIM IpoGiieMaM Kypca:

- [IOUCK, aHAJIN3, CTPYKTYPUPOBAaHUE U Mpe3eHTalus HHPOpMAIIHH,

- aHaJIM3 HaYYHBIX yOIMKaLMH 10 3apaHee ONpeieNIeHHOH NpernojaBaresieM TEME;

- QHAJIM3 CTATUCTHUYECKHX M (PAKTMYECKUX MATEPHAJIOB 10 3aJaHHOM TeMe, MPOBEJEHHE PAacUeTOB,
COCTABJIEHUE CXEM U MOJEJIEH HA OCHOBE CTATUCTUYECKUX MATEPHAIIOB.

pa3BHUTHE

Coaeprxkanue caMoOCTOSITEILHOH PadOThI CTYIEHTOB MO JHCHHILIHNHE
Tembl camocTOATEILHOH PA00OTHI CTY/IEHTOB: i

Cocras spa.

KakoBbI pa3nnuust Mex 1y MPOTOHOM W HEUTPOHOM?

3apsI0BOE YHCIIO.

MaccoBoe 4ucio.

Metop! onpenesieHus pa3MepoB aTOMHBIX sIIEP.

Knaccuukauus sKCriepuMEHTAIbHBIX METO/I0B HAOJIFOICHUS YaCTHII.

Kakue cuitbl eiicTBYIOT BHYTpH sifpa?

=3 A Pangs pa o



8.
9.

10.
1.
12.
3.
14.
1
16.
17
18.
19.
20
21.
22,
23,
24.
25.
26.
27.
28.
29,
30.

Kakas BellMuuHa XapakTepu3yeT Mepy NPOYHOCTH s1pa?

Kakas ciMMeTpHsi CBsi3aHa ¢ KBAHTOBBIM YHCJIOM «U30CIHUH»?
3aBUCUMOCTbD SIJCPHBIX CUJI OT PACCTOSHUS MEXIY HYKJIOHAMHU.
XapakTepHbIi pajinyc JeHCTBUS SIEPHBIX CHIL

Haun0osiee u3BECTHBIE MOJEIIH SI/Ipa.

OTtnuure MOJENEH sipa OT MOCJIe0BATEIbHON PU3NIECKOH Teopnn
Kaxkoii mponecc Ha3bIBaeTCs paJi0aKTUBHOCTBIO?

OCHOBHOM 3aKOH PaJIiOAKTUBHOIO pacmaa.

OCHOBHbIE BHIBI PAIHOAKTHBHOTO PACIaa. |

3anuchk sAIepHOH peakiuy (I0JIHAs M COKpaleHHas popma).
OcHoBHbIe (pU3HYECKHE BETUYUHBI, COXPAHSIOIHUECS B peaklMsIX U pacragax.
Kakue 3aKkoHBI COXpaHEHHS! BBIMIOJIHSIIOTCS B S/IEPHBIX peaxunxx‘7
[TonsiTue «s,1€pHOTO BpEMEHU Y.

Knaccudukanus saepHbIX peakiuid 10 BpeMEHU MPOTEKAHUS PEaKIIHH.
Uro Takoe «3neMeHTapHble YaCTULIBD» ?

YTo Takoe «MCTUHHO 3JIEMEHTapHas YacTula?

Ha kakue kiaccel pa30MBaIOT BCE JIEMEHTApHbIE YaCTHIIBI?
AHTHUYacTHIIA.

Onpenenenue JENTOHOB.

Onpenenenue apoHOB.

CrpykTypa 0apuOHOB U ME30HOB.

Kakue 3aKkoHbI COXpaHEHHSI HE BBIIIOJIHSIIOTCS B CJIa0BIX B3aUMOJICHCTBHAX?
[lepeurcauTh BUIBI GYHAAMEHTAIBHBIX B3aUMOJCHCTBHH.

KounrpoJs camocTosTe/IbHOH padoThI

Ouenka pe3ysIbTaTOB CaMOCTOATENBHON pabOTBI OpPraHU3yeTcs Kak eIHHCTBO IBYX (OpPM:

CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IpenoaBareneii. OleHka pe3ybTaToB CaMOCTOSTENbHON
paboThI OpraHU3yeTcs CIeIyIOUMM 00pa3oM:

® KOHTPOJIbHBIE BOIIPOCHI, 33/laBaEMbIe IIPU BBIIOJHEHHH U 3aIUTaX 71ab0paTOPHBIX paboT;
KOHTPOJIbHBIE BOIIPOCHI, 3a/JaBaeMble IPU MPOBEIECHUH MPAKTHUYECKUX 3aHATHIA,
BOIIPOCHI JUIsl CAMOKOHTPOJIS;

BOIIPOCHI TECTHPOBAHMIA,

BBINOJIHEHHE JIOMALTHUX paboT;

BBIIIOJIHEHHE CAaMOCTOSITETIbHBIX U KOHTPOJIbHBIX paboT

BOIIPOCHI, BHIHOCHMBIE Ha SK3aMeEH.

pedepar ¢ aeMeHTaMu TPOEKTHPOBAHUS;

JIOKJIaZIbl HA KOH(EPEHII-HeIeIsIX.

OueHka KauecTBa OCBOCHHUS IMCLHUILIMHBI IPOU3BOJMTCS 110 PE3yIbTaTaM CIIEAYIOIHMX KOHTPOJIH-
PYIOLIMX MEPONIPUATUM

KonTpoaupyomue MeponpusiTus PesyabTaThl 00y4eHus: o quc-
IHUILIHHE
CamocrosTrenbHble pa0OThl HA TPAKTHUECKUX 3aHITUIX 3HaHME OCHOBHBIX (OPMYI U OII-
peleICHHAI
KoHTposbHbIe paOOThl HA IPAKTUYECKUX 3AHITUAX YMeHHe CcaMOCTOSTENbHO Haxo-

AUTH  PCIICHHE IIOCTaBJICHHOM
3aa4un

Yuactue CTYACHTOB B HaquOﬁ AUCKYCCHUHU II0 IOATOTOB- OBnajsieHUE OIMBITOM aHAJIMU3a HH-
JICHHBIM U NPEACTABJIEHHBIM MPE3CHTALIUAM, pe(bepaTaM BO (l)OpMauI/IOHHBIX HCTOYHHKOB;,
BpCMA ITPOBCACHHA KOH(})epeHu-Heaenn BblCTyrUICHHﬁ C JOKJIaJaMH H

y4acTHs B QUCKYCCHUSX;
pa3/ieieHus HAy4HOTO M HeHay4-
HOI'O 3HAHUS,

Brinmonnenue u 3ammura HHIUBHAYAJIbHBIX 3aJIaHHI 3HaHHE OCHOBHBIX Q)OpMyJI H OIl-




| penenenuii. YMeHHe camMoCTOS-
TEIBHO HAaXOJWTh pELIECHUE I10-
CTaBJICHHOM 3aJayH

TectupoBanue

3HaHWe OCHOBHBIX (opMyn U oI-
peneneHuil. YMEHHE CaMOCTOs-
TEJILHO HAaXxOOUTh peIIeHHe II0-

CTABJICHHOM 3a1a4yu

KOHTpOJ’Ib CO CTOPOHBI IpE€NOAaBaTeJId U CAMOKOHTPOJIb QCYIICCTBJIACTCA B COOTBETCTBUHU C

peVITI/IHF IIJIAaHOM JUCHHUILIIMHBI, BO BPEMSA IPAKTHYECKUX H Ha60paT0pHI>IX 3aHATHH, KOJIJIOKBHY-
MOB, 3allIMThI JOMAIIHUX 3aJlaHu M. |

Bonpocsl k 3k3ameny

1.  Mecro ¢pu3HKU B 4eTTOBEYECKON JEATETbHOCTH.
2. CpaBHeHue (QU3UKU U MATEMATUKH.
3.  A3sOyxa ¢pusuku: puznueckue Teaa u GU3MUECKUE SIBICHUS.
4.  A3zOyka ¢pu3uku: puU3HMYecKre BeIUUUHBIL.
5.  A3sOyka ¢usuku: pusndeckue 3aKOHBI.
6. M3MmepeHue QU3MYECKUX BEIIMYHUH.
7. CucreMsbl HpU3HUECKUX BeJIHMUUH. PazMepHOCTh GU3HYECKOM BETUYHHEIL.
8.  Ilpunnuns! noctpoenust MexayHapoIHON CUCTEMBI €IMHHII.
9.  CkaysipHble U BEKTOpHBIE (PU3NIECKUE BETHUUHEIL.
10. Cnoxenue BekTopoB. CBOMCTBA CII0XKEHHS BEKTOPOB.
11. YmHoxeHue ckaysipa Ha BeKTop. CBOMCTBa yMHOXKEHUS CKaIsIpa Ha BEKTOP.
12. Tlpoekuus BekTopa Ha ocb. CBOMCTBA MPOEKLUNA BEKTOPOB.
13. CkanspHoe npousBelieHHe BEeKTOpoB. CBOMCTBA CKASIPHOTO YMHOXEHHUSI BEKTOPOB.
14. BexrtopHoe npou3sseneHre BEKTOpOB. CBOMCTBA BEKTOPHOTO YMHOXKEHHUS.
15. Kiaccuduxamus norpemHoctei usmepenus GU3NIeCKUX BEIUYUH.
16. OueHka MOrpenIHOCTEH NPSIMBIX U3MEPCHUH.
17. OueHka NorpemHocTeid KOCBEHHBIX U3MEPEHUH.
18. Craructuueckas OlleHKA MMOrPEIHOCTEH.
19. TI'paduueckoe npeacTaBieHue pe3yIbTaTOB H3MEPEHHH.
7.YYEBHO-METOAUYECKOE U NH®OPMAIIMOHHOE OBECIIEYEHHUE JUC-
HUITVINHBI
Ne Ha3sBanue u BoixoaHble naHHble | ['on u3ganus | KonuvectBo | Hanuuue B | KonuuectBo | ObGecneuen-
n/n (aBTOp, BUJ U3JAHHSA, U3ATENb- 3K3eMIUIA- 3JIEKTPOH- CTYIEHTOB, HOCTb CTY-
CTBO, U31aHUA, poB B 610- HOM 610O- HCIIONB3YI0- JICHTOB J1U-
KOJIMYECTBO CTPAHMLL) JIHOTEKe JHOTEKE KX yKa- | Tepary-poi,
yHUBEpCUTE- Bnl'Y 3aHHYIO JIH- %
Ta TepaTypy
1 2 3 4 5 6 7
OcHoBHasl THTepaTypa
1 OO1was Teopus U3MepeHuit 3BC
[DnekTpoHHbIit pecypc]/ Jathi- «IPRBooks»
weHko K.J1.— DnekTpoH. Tek- 2013 http://www.i 20 100
cToBble JaHHble.— CapartoB: By- prbookshop.
30BcKoe oOpasoeanue,.— 300 c. ru/20398
2 ®usuka a1 9-11 kaccoB yHHU- 3BC
BEPCUTETCKOM (HU3NKO- «IPRBooks»
3 2 .
mMaTeMaTH4YeCKOMH IIKOIbl [Dek- s http://www.i = iy
TPOHHbIH pecypc]: yueOHoe mno- prbookshop.




cobue/ Yakak A.A., MaHakoB ru/30135
H.A., Bepaunckuit B.Jl.— Dnek-
TPOH. TEKCTOBbIE aHHbIE.—
Openbypr: OpeHbyprekuit rocy-
JApPCTBEHHBIM YHUBEPCUTET. —
365 c.
HcTopust HAyKU U TEXHUKH
6) i c]: yueGHOe 2
[ ﬂe}éTp7};1Hbl” pecypE .Cy Ie\/Iﬂ- «IPRBooks»
ek e e 2014 http://www.i 20 100
nenb A.Jl.— DneKkTpoH. TeKkcTo-
y 9 prbookshop.
Bbl€ JaHHble.— MuUHCK: Boilsii-
ru/35486
mas wkona.— 176 c. j
Kypc obueit pusuku: YuebHoe ' 3BC
noco6ue / K.b. Kann. - M.: «Znanium»
KYPC: HULl UHDPA-M, 2014. - http://znaniu
360 c. - ISBN 978-5-905554-47-6 | 2014 m.com/catal & 1
og.php?book
info=443435
JlonoJiHUTe IbHAs JIUTEpAaTYpa
O0paboTKa pe3ynbTaToOB UIMEPE-
Hul puzMvecKux BenuuuH [Dnek-
TPOHHBIIi pecypc]: yuebHoe fno-
cobue 1 1abopaTopHOro npax- 3BC
tukyma o ¢usnke/ @okun C.A., «IPRBooks»
Bapmacosa A.M., Mamaes 2009 http://www.i 20 100
M.A.— DJeKTPOH. TEKCTOBbIE prbookshop.
nanuHbie.— CI16.: Poccuiickui ru/17948
roCynapcTBEHHbIM TMAPOMETEO-
pOJIOrMuecKuii yHUBEpCUTET— 58
c.
®usuka. OT OLIEHOK K Uccien0-
BaHUIO [ DNEKTPOHHBIH pecypc]/ —
ATl Kysse ;}: [u ]p_ %FI)ICK- «IPRBooks»
e 2009 http://www.i 20 100
TPOH. TEKCTOBbIE AaHHble.— Mo-
i prbookshop.
ckBa, MxeBck: Perynsdpnas u
ru/16653
XaoTHyeckas guHamuka.— 176 c.
O6was ¢pu3nka: pyKoBOACTBO M0 2008 3BC 20 100
Nn1abopaTOpHOMY NMPAKTUKYMY: «Znanium»
VYuebHoe niocodue / [Ton pexn. http://znaniu
H.B. Kpbineuxoro, B.A. Ctpyxko- m.comy/catal
Ba. - M.: UYHOPA-M, 2008. - 599 og.php?book
c. - ISBN 978-5-16-003288-7 info=142214

NEPHOANYECCKHUE U3JAaHNA:

«3emJis U BceneHHas». M.: Hayka;

«IIpupona» M.: 3a. PAH;

«®u3uka B mikose» M.: llIkosnbHas npecca;
«Ycnexu pusznueckux nayk» M.: U3a. PAH;
«®usuka» M.: [lepBoe ceHTIODS.

nporpammMHoe odecriedenrne u MHTEepHeT-pecypebl: BUACOPHIBMBI [0 MEXaHHKE, BHPTY-
aJbHbIE JIAOOpATOpPHBIE PadOTHI;

Ortkpsitast ¢puzuka (vacts 1)
http://physics.ru/courses/op25part1/content/content.html#.V80iwVuLTcs
Ortkpeitas ¢usuxa (dacts II) 4
http://physics.ru/courses/op25part2/content/content.html#.V80jOVuLTcs
dusnka, XMMUsI, MAaTEMATHKA CTYACHTaM ¥ IIKOJIbHUKAM
http://www.ph4s.ru/

dusnka B aHUMAIMAX




-l <

http://physics.nad.ru/

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI

JlekuoHHas ay AMTOpHS ¢ MyJIbTUMeIMHHBIM rTpoekTopoM U 11K (ayn. 236-7).
[Ipemapatopckast st TOJATOTOBKH IEMOHCTPALIMOHHBIX (PM3HIECKHMX ONBITOB (aya. 235a-7).
AyIuTopus ¢ HHTEPaKTUBHOM lockoHt (ayx. 121-7).

JIaGopaTopusi KBaHTOBOM (PU3MKM U CHEKTpajbHOro aHaimmsa (aya.119-7) ¢ HeoOXoauMbiM
¢bu3nueckuM 000pyI0BaHUEM.



Pabouas 1porpaMma AUCHMIUIAHEI COCTABICHA B COOTBETCTBUM ¢ Tpebosanuamu ®I'OC BO

1o Hanpasiennio 44.03.05 — [leparornueckoe 06pazoBanue v NpoPUINO NOArOTOBKH (Qu3rka U Ma-
TeMaTHhKa.

Pabouyio nporpammy COCTaBUI __—»~ é%// jnou. A.B. MaseeB
Peuensent . % M)/ (/HDCKTOD MAO COIII Ne2 A.M. Canakun

IIporpamMMa paccMOTpeHa U 0j100peHa Ha 3acejaHuu Ka(benpbx obuie#t u Teopernyeckoi du-
3UKH :

nporoxosn Ne _8 ot _10 mapra 2016 roaa.

3achm'l0umu kadeapoi Qf/ %///} A.B. Manees

PaGouyas nporpaMma paccMoTpena 1 ogobpena THa 3dc cellanui y4eOH0/METOIMYECKON KOMHC-
cuu nanpasienus 44.03.05 — [leparoruueckoe obpasoBanue

nporokoin Ne 3 or _17 mapra 2016 roja.

IIpeacenarens KOMUCCHH

M.B. ApramoHoBa

JIUCT NIEPEYTBEPK/JIEHUSA
PABOYEM MPOIPAMMBbI JJUCHUATIIINHBI

wa_20¢ 7 //d __yuebupiii ron. Tporokon sacenanns kKabenpst Ne 7 ot 32, 08 /Zrona.
BaBe;tyroumii kadeapoit (%%/—f

Ha yueOHnpIii roj1. IIporokon 3acenanus kapeapsr Ne OT roja.
3aBeyoumui kadeapoit

Ha yuednblii roj. [Iporokost 3acenanus kadepbr No oT roja.
3aBeayroumil kadeapoi

Ha yueOHbii roj1. [Ipotoxon 3acenanns kadeapnr Ne oT rojia.
3aBenyromuil kadeapoit

Ha yueOHbIH roj1. [lporoxoi 3acenanus xageapsr No oT roja.
3aBeyrommi kadeapoit

Ha yueOubliii rojt. Ilporokon 3acenanust kadeapnr Ne oT roja.
3aBeyromui kadeapoit

Ha yueOHbIit roj1. IIpoTtokon 3acenanns kadeapst Ne oT roja.
3asenyrommii kadeapoi

Ha yuebnbIit roj1. [Iporokon 3acenanus kadeapor No oT roja.
3aBeayiolui kadeapoi

Ha yueOHbIH Toj1. [IpoToxon 3acenanus kadeapsr Ne oT roja.
3aseyromui Kadeapoi

Ha ~ yueOublid roj1. Tlporoxon 3acenanus xadeapbr Ne oT roJia.
3apenyrouuii kKadenpoit

Ha yueOublii rojr. [Iporokosn 3acenanus xapeapbr No oT roja.
3aseayomuil kadenpoit




JIMCT NEPEYTBEPK/JIEHUS
PABOYEH IMTPOIPAMMBbI JIMCUUITIUHBI

Ha AL/ /7% yueGuwlii rox. [lporokon sacenanus kadeaput No 7 o1 A OF «z roJja.

3aBeayromii kadeapoii i &é e
L

y -~ ar ~0 /
Ha L0749 / &0, yucGuwiii roa. lpotokos sacenanns kagepnt No 7 o1 R O 7Y von.
3asestyiommii kadepoin %:é A o

— - -



JIUCT NEPEYTBEPKJIEHUS
PABOYE IIPOI'PAMMEI AUCHUITITIMHBI (MOY.JISI)

Pabouas nporpamma ono6pena na L2040 /A1 yueOHBIi roj
Ilporokon 3acenanus kapenpui Ne 7 or 77/ £ Ao'rona

3aBenyrommit Kadempoit (/W‘ ’f/ 6 . ///(2444/,({/




