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1. HEJU OCBOEHUSA JUCHHUIIJIMHBI

HCJ’II/I OCBOCHUA AUCHUIIIMHBI:

1.  CdopmupoBath y CTYACHTOB MPEACTABICHHUS O (PH3UUECKON KapTUHE OKPYKAIOIIEro Mupa, odecre-
YUTh YCBOCHHE MaTepHajia JaHHOTO Kypca M CO3JaTh 0a3y Ui H3y4eHHs MOCIEAYIOIUX Pa3esioB Kypca
oOmielt pU3MKH, a TAKKE TEOPETUIECKOH (PHU3HKH;

2. YcrpaneHue nmpoOJieM aanTalMOHHOTO XapaKTepa, BOSHUKAIOIINX Y IIEPBOKYPCHUKOB IIPHU U3yUe-
HUH Y4EOHBIX JUCIUIUINH €CTECTBEHHO-MAaTEMaTHYECKOTO IMKJIA, B YACTHOCTH NPH U3Y4EeHUH 001ei husu-
KU.

3ajgauu:

1. OBnaneHue 3HaHUSAMMU:
1) TeopeTH4ecKUX OCHOB HAyKH, TEPMUHOJIOTUHU, UCTOPUH CTAHOBIICHUS,
2) METOJIOB dKCICPHUMEHTAIILHBIX U TEOPETHYCCKUX UCCIICIOBAHUIA,
3) mpeamMera M 00BEKTA MCCIICAOBAHUN TAHHOW HAYKH,

2. OpnajieHue HaBbIKAMHU:
1) peleHHs pacueTHBIX 3aad,
2) paboThl ¢ y4eOHOM U HAYYHOH JTUTEPATYpPOid,
3) oBiajicHHE YMEHHEM PEIICHHsI TBOPUSCKUX U HECTAHAAPTHBIX 3a1a4.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

Jucnumumna «BBefeHne B 00IIyI0 U KCIIEPUMEHTAIBHYIO (PH3UKY» OTHOCHTCS K BapUaTHBHOW dac-
TH.

JIMCUMIUIMHA ONUpPAETCsl Ha 3HAHUS TPEJIMETOB OCHOBHOW 00Pa30BaTENIbHONM MPOrpaMMbl CPEIHETrO
(momHOTO) 00IIIeTr0 00pa3oBaHus: (PHU3MKA.

3. INTAHUPYEMBIE PE3YJIBTATBI ObYYEHUA 11O JUCHUIIJIMHE

[Tnanupyemblie pe3yabTaThl OOYUEHUS MO JTUCIUIUIMHE, COOTHECEHHBIE C TUIAHUPYEMBIMH Pe3ylbTaTaMu OcC-
Boeuus OITOIT

[Inanupyemsle pe3yabTaTsl 00ydeHHs IO IUC-

Kon dpopmupyembix YpoBeHb OCBOSHHS KOM- | LHUIUTUHE XapaKTepU3yIOIIHe 3Tamnbl GopMUpo-
KOMITETCHITHIA TIETCHITNN BaHMS KOMITETCHITUH (TTOKA3aTe OCBOCHHUS
KOMIIETEHIUH)
1 2 3
YK-1. Cniocoben ocy- YaCTHYHO 3HaTh:

IIECTBJISTH TIOUCK,
KPUTUYECKUN aHAIN3 U
CHHTE3 HH(POPMALUH,
IIPUMEHSATDH CUCTEM-
HBIN TOAXO0/1 AJIA pe-
IIEHUSI TOCTaBJIEHHBIX
3ama4

- COIMAIIbHYIO 3HAYMMOCTh (PM3UKH KaK HAYKH
u cBoel Oynymiei nmpodeccun yuurenst pusu-
KU,
- MeCTO (PM3UKHU B CUCTEME €CTECTBEHHBIX Ha-
VK U B KH3HU YeJIOBEYECKOro OOIIecTBa, Tec-
HYIO B3aUMOCBSI3b (PM3UKU C MATEMaTUKOI;

- OCHOBHbIE MOHATHS (PU3UKHU: PU3UUECKOE Te-
70 U pU3NYECKHE SBJICHUS, a TaK K€ UX Xapak-
TEPUCTHUK — (PU3NIECKUX BEITHYUNH;

- TMOHATHHA M3MepeHHs (PU3MUYECKUX BETUYHMH,
cucteM (pU3MUECKUX BEIUYMH, UX pPa3MEpHO-
CTH U €IMHUI] U3MEPEHHUS;

- KJIACCH(P)HMKAIHMIO TIOTPEITHOCTEH H3MEpPEHHS
(bU3NUEeCKUX BETUYMH.

Ymersb:




- BBIACIISATH KOHKPETHOE (PUBUYECKOE COMIep-
JKaHUE B MPUKIIAJIHBIX 33/1a4aX U UCTIOJIh30BaTh
OCHOBHBIE 3aKOHBI (PU3UKH B MPOPECCHOHANb-

HOM JeSITeNHLHOCTH,

- IPUMCHATH (1)I/ISI/I‘ICCKI/IC 3aKOHBI OJI peIIc-

HUS HpaKTI/I‘-IeCKI/IX 3a1a4.
Baagern:

- METO/IOJIOTHEN OpraHu3alluy, TUIAHUPOBAHUS,
MIPOBEJICHUS U3MEPEHHUN U 00pabOTKH pe3yiib-
TaTOB HKCIIEPUMEHTAIIbHBIX UCCIICJOBAaHUMN.

4. OBPBEM U CTPYKTYPA JTUCIHHUIIJIMHbI

TpyaoeMKOCTh AUCHUIUTMHBI COCTABIISIET / 3a4eTHBIX €MHUIL, 252 9acoB.

n/n

HaumeHoBaHue TeM W/WiIU pas-

JIEJIOB/TeM IMCIUILIAHBI

Cemectp

Henens cemectpa

Bunp! yueOHoit
paboThI, BKITFOYAs
CaMOCTOSITEBHYIO
paboTy cTyIeHTOB
1 TPYJIOEMKOCTb (B

gacax)

Jlexuun

[pakTHYECKHE 3aHATHS
JlaGopaTtopHsie paGOTHI
CPC

O0beM yueod-
HOM paboTHL, C
MIPUMEHEHHUEM
UHTEPAKTHB-
HBIX METOJIOB
(B acax / %)

DopMBI TEKYIIETO

KOHTPOJIS yCIie-
BaeMOCTH (10 He-

oensam cemecmpa),

(dbopma npomexy-
TOYHOM arrTecTa-
LUK (ho cemecm-

pan)

Mecto ¢u3uKH B yenoBede-
ckoi gesitenbHOCTH. CpaB-
HCHHUEC (I)I/I3I/IKI/I n MaremMaTtu-
Ku. A30yka Qusukn: Quzn-
yeckue Tella M (pu3muecKue
SBJICHUA, (PU3NYECKHE BEIH-
YHMHBI ¥ (PU3NUECKHE 3aKOHBI.

1-2

2/33

Wzmepenne puznueckux
BesinanH. Crctemsl husnde-
CKHUX BeJM4HH. PazmMepHOCTH
(pu3MUeCcKOil BEIMYHHBI.

3-4

2/33

[IpuHIUTB TOCTPOCHUS
MexnyHapoaHON CUCTEMBI
enuHUI. CKalsIpHBIC U BEK-
TOpHBbIE PU3NIECKUE BEIIH-
YHHEL

5-6

2/33

PK-1

Crnoxenne BeKTopoB. CBOi-
CTBa CJI0KEHHUS BEKTOPOB.
YMHOX€EHHE cKalspa Ha
BekTop. CBOHCTBA YMHOXeE-
HUS CKaJIsipa Ha BEKTOP.

7-8

2/33

IIpoexius BekTOpa Ha OCh.
CBoiicTBa NPOEKIUI BEKTO-
POB.

9-10

2/33

CkansipHOe NpOU3BEACHUE
BekTopoB. CBOMCTBA CKa-
JSIPHOTO YMHOXEHHSI BEKTO-
poB. BextopHoe npoussese-
HHe BeKTopoB. CBoIiCTBa

11-12

2/33

PK-2




BEKTOPHOTO YMHOXKCHHSI.
Knaccudukanus morpenrtHo-
cTeit m3mepeHus puzmye-

7 ckux BennunH. OLIeHKa 10- 1(13-14| 2 | 4 19 2/33
TPELIHOCTEN NPSIMBIX U3MeE-
peHuil.

OreHka TOTpenrHocTeil Koc-
BEHHBIX u3MepeHmid. CraTu-

8 111516 | 2 | 4 19 2/33

CTHYECKas OIEHKa ITOTPell-

HOCTEH.

I'paduueckoe npencrasie-
9 HUE pe3yJIbTaTOB U3Mepe- 1|1 17-18 | 2 | 4 19 2/33 PK-3

HUI.

Bcero 3a 1 cemecrtp: 18 | 36 171 18/33 DK3AMEH (27)
Hannuwe B nucriumnuae KIT/KP

HWroro no aucruninsge 18 | 36 171 18/33 OK3AMEH (27)

Coneprxkanue JJeKIUOHHBIX 3aHATHI 1O JUCHMILINHE

Tema 1. MecTo ¢pu3nku B 4esroBedeckoil gesiteqibHOCTH. CpaBHeHHe PU3MKN M MATEMATHKHU.
A30yka ¢pusuku: ¢pusndeckue Teja u GpusnvecKue siBjieHHsl, puU3NUYecKUe BeJIUYUHbI U (Pu3nveckue
3aKOHBI.

dusndeckas BeIMYMHA, U3MEpPEHUE (PU3UYCCKON BEIIMYUHBI, CAUHUIIBI €€ U3MEPECHHS, CUCTEMA €1~
Hul. Ousnueckuii 3aKoH, GU3NYECKasi MOJIENb U CUCTEMa OTCUETA.

Tema 2. U3mepenne ¢usnueckux BeauduH. CucreMbl (pu3nveckux BeJu4uH. PazMmepHocTh
¢usnyeckoi BeJUYUHDI.

DneMEeHThl METoAa pa3MepHOocTe. MeToanka MCIob30BaHUsI METo/a pa3MepHocTel. [Ipumepsi
peuieHus 3a1a4 METOA0M Pa3MEPHOCTEM.

Tema 3. [Ipynuunsl nocrpoeHus MexkayHapoaHo# cucTemMbl efuHUl. CKajJlsipHble U BEKTOP-
Hble (pM3nYecKue BeJTHIHHbI.

MexnynaponHas cucrema eauHul. [IpmHmMn nocrpoeHne MexayHapOJHOH CHCTEMBI €IMHMLI.
BekTop, anrHa BEKTOpA U HAIPABICHUE BEKTOPA.

Tema 4. Cio:xkenue BeKTOpoB. CBOMCTBA C/10KEHUSI BEKTOPOB. YMHOKeHHE CKAJISIPa HA BeK-
TOp. CBOMCTBA YMHOKEHHS CKAJISIPa HA BEKTOP.

Konnuueapusle 1 HeKOJUTMHEApHBbIE BEKTOPHL. COHANpaBiIeHHBIE W MPOTUBOTIOJNIOKHO HaIpaBJIeH-
Hbl€ BEKTOpbl. KOMMYTaTUBHOCTb CJI0KEHUSI BEKTOPOB. ACCOIMaTUBHOCTh TPEX BEKTOPOB MO CIOXKEHUIO.
CioxeHue ¢ HyJIeBBIM BEeKTOpoM. ClioKeHHEe MPOTHUBOIIOI0KHBIX BEKTOPOB. Y MHOXKEHHE CKaJsipa Ha BEK-
TOP.

Tema 5. Ilpoeknus BekTOpa Ha och. CBOIiCTBA NPOEKIUiIl BEKTOPOB.

Uucnosas ock. [Ipoeknus BekTopa Ha OCb. YTOJ MEXIYy BEKTOPOM M OCh0. CBOWCTBA P OEKIIHIA.
OpToroHanbHbIE BEKTOPHI. YTOJI MEXIYy IBYMs BeKTopamu. Hampasisitonime KOCHHYChI BEKTOPOB.

Tema 6. CxansipHoe npoussegeHne BeKTOpPoB. CBOCTBA CKAJSIPHOIO YMHOKEHHs BEKTOPOB.
BexTopHoe npou3Benenne BeKTOpPoB. CBOiicTBa BEKTOPHOI0 YMHOKEHUSI.

CxkansipHoe npou3sBefieHue BEKTOpoB. CBONCTBA CKAJISIPHOTO MPOU3BEAEHUSI BEKTOPOB. BekTopHOoe
YMHOKEHHE U €ro CBOMCTBAa. ba3uc cucrteMbl BEKTOPOB. JIMHEHHO-HE3aBUCUMAS W JIMHEWHO-3aBUCUMAs
CHUCTEMA BEKTOPOB.

Tema 7. Knaccupukanus norpemiHoctTeid usMepeHus ¢usuyeckux BeauunH. OueHka mo-
rpelHoCcTell NPAMBIX U3MEpPEeHHil.

[TorpemHocTu u3Mepenuit u ux kiaccupuxanusa. CucreMaTuyeckue norpemtocTd. OCHOBHbIE Me-
TOJbI UCKIIFOUECHHSI CUCTEMATUYECKHUX norpemHocTeii. CinyyaliHble MOTrPEIIHOCTH.

Tema 8. Onenka norpemHocTe KOCBEHHbIX H3MepeHH. CTAaTHCTHYECKAs OLEHKA IorpeIl-
HOCTEH.

Tabnmuunbiii MmeTon omneHkH. ['paduyeckre MEeTOabl OIEeHKH. MeTOoabl pa3MepHOCTEH. AHaIUTHYE-
CKHE€ METOJbI OLICHKU.

Tema 9. I'paduueckoe npeacrasieHne pe3yjJbTaTOB H3MepPeHMId.



I'paduku 1 peKOMEHIAaIuH 110 UX TOCTPOEHUI0. 0TOOpakeHHe N3MEepEeHH Ha rpaduke. Metox cra-
TUCTHYECKON 00paboTku. CuuThIBaHHE TOYEK ¢ rpaduka. DkcTpemyM KpuBoil. [IpoBepka TeopeTnyeckux
BBIBOZIOB. [ padnyeckoe nuddepenuuponanne. I'padhuyeckoe HHTErpHpOBaHHE.

Coaeprxkanne NPaKTUYECKUX 3aHATHI 1O JUCHHUIINHE

Tema 1. Mecro ¢pu3uku B 4esroBedeckoil gesiteqbHOCTH. CpaBHeHHe PU3NMKH U MaTeMATHKH.
A30yka pusuku: ¢pusnveckue Teja U PU3MYECKHe ABJICHHA, (PU3HYECKUe BeJNYMHbI U (PU3HYECKHe
3aKOHBI.

N3mepenune Gpu3ndeckoil BETUYUHBI, SIUHUIIB €€ H3MEPEHUS, CUCTEMA SIIMHHUII.

Ouznyeckuil 3aKoH, pusnueckas MoeIb U CUCTEMa OTCYETA.

Tema 2. U3mepenne ¢usnueckux BeaunduH. CucreMmbl (pu3nveckux BeJu4uH. PazMmepHocTh
¢usnyeckoi BeJUYUHDI.

Pemenue ¢u3nueckux 3agad METOJOM Pa3MEPHOCTEH.

Tema 3. [IpuHuunsl mocrpoeHuss MexayHapoaHoil cucTeMbl efuHuI. CKajlsipHble U BEKTOP-
Hble (u3nvecKne BeJTHIUHBI.

Pabora ¢ MmexyHapoiHOM cucteMoil enunull. OnpeneneHue CKaJIIpHbIX U BEKTOPHBIX (PU3HUECKUX
BEJIMYMH.

Tema 4. Cioxenne BeKTOpoB. CBOMCTBA CJIOKEHHSI BEKTOPOB. YMHOXKeHHE CKAJIAPA HA BeK-
TOp. CBOMCTBA YMHOKEHHUS CKAJISIPa HA BEKTOP.

Pemenue ¢usnueckux 3a7a4 Ha CI0KEHUE BEKTOPOB, YMHOKEHHUSI BEKTOPOB Ha YHCIIO.

Tema 5. IIpoexkuns BekTopa Ha ocb. CBolicTBa IPpOeKUNi BEKTOPOB.

Onpenenenue nNpoekiuil BEKTOPoB Ha ocu. Hanpasinstonine KOCUHYChl BEKTOPOB.

Tema 6. CxansipHoe npousseaeHne BeKTOpPoB. CBolicTBa CKAJSIPHOIO0 YMHOKE€HHs BEKTOPOB.
BexkTopHoe npou3Beenne BeKTOPOB. CBOMCTBA BEKTOPHOI'0 YMHOKEHHU .

Pemenue 3aiau Ha ckajasipHOE MPOU3BENEHNUE BEKTOPOB. CBONCTBA CKAISIPHOI'O MPOU3BEIECHUS BEK-
TOpoB. BekTopHOE YMHOXKEHHE U €ro cBoWcTBa. basuc cucrembl BeKTOpoB. JIMHENHHO-HEe3aBUCUMAs U JIU-
HElHO-3aBUCHMas CUCTEMA BEKTOPOB.

Tema 7. Knaccupukanus norpemHocteil msMepeHus ¢usnmyeckux BeanunH. OueHka mo-
IrpelHoCTell NPSIMbIX U3MEpPEHUI.

OCHOBHBIE METOJBI UCKIIFOYEHHS CUCTEMATUUECKUX MorpemHocTeii. CirydaiiHble MOTPEIIHOCTH.

Tema 8. Onenka norpemHocTell KOCBeHHbIX M3MepeHuii. CTaTHCTHYeCKAsl OLlEHKA Morpeui-
HOCTEH.

Tabnuunelii MeTon oneHKU. ['paduueckue MeToAbl OLeHKH. MeTobl pa3MepHOCTEN. AHaIUTHYE-
CKHME METOJbI OLICHKH.

Tema 9. I'paduueckoe npeacrasiieHune pe3yJbTaTOB U3MepPeHMIl.

OTto6paxkeHne n3mepeHuil Ha rpapuke. Meron craructuyeckoid o0padoTku. CUNTBIBaHUE TOYEK C
rpadguka. DxkcrpemyM KpuBoi. IIpoBepka TeopeTmueckux BbIBOAOB. ['paduueckoe nuddepenunpopanue.
I'paduueckoe MHTErpUPOBAHHE.

5. OBPASOBATEJIBHBIE TEXHOJIOI'MU

B npenonaBanuy JUCHUILTUHBI «Bgederue 6 06uyio u IKCNePpUMEHMATbHYI0 (U3UKY» UCTIONb3YIOTCS
pa3zHooOpa3HbIe 00pa30BaTEIbHBIC TEXHOJIOTHH KaK TPAIUIIMOHHBIC, TaK U C TPUMCHCHHEM aKTUBHBIX W HH-
TEPAKTUBHBIX METOJIOB OOYUCHHSI.

AKTHBHBIE U HHTEPAKTUBHBIE METO/IbI OO yUECHHUS:

—  Humepaxmuesnas nexyusi (mema Nel, mema No3, mema Nob);

—  Pasbop koukpemuwvix cumyayuu (mema Ned, mema Ne7, mema Ne§);
— Ilpobnemnas nexyus (mema Ne2, mema Ne9);

—  Texnonoeus yuebnoeo ucciedosanus (mema NeS).

6. OLUEHOYHBIE CPEACTBA AJI51 TEKYHIETI'O KOHTPOJISL Y CIIEBAE-
MOCTHU, TIPOMEKYTOYHOU ATTECTALMH 11O UTOI'AM OCBOEHUA
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JANCHOUIIVIMHBI 1 YYEBHO-METOANYECKOE OBECIIEYEHUE CAMO-
CTOSTEJBbHOM PABOTHI CTYJEHTOB

Texywuii KOHMPOL ycneeaemocmu
Bomnpoch! k peiiTHHI-KOHTPOII0 Nel

Bapuanr 1
Uro siBIIsieTCS IPaBUIILHBIM C TOYKHU 3pEHUs (HU3UKa?
UYro Takoe pusndeckas BenuunHa?
Moynu BekTopoB d u b paBHbl 8 U 5 cM. Yron mexay Bektopamu 90°. TTocTpoiite BEKTOP
C =0.5a—-2b u onpenenute €ro MOIyJb.
K teny npunoxenst n8e cuiisl 20 1 40 H. Yron mexay cunamu cocrasisier 90°. IToctpoiite paBHOACHCT-
BYIOIIYIO 3TUX CHJI U OTPEACIIUTE €€ MOAYIb.
VYrox mexay Bektopamu @ u b cocraBmsier 60°, a=4, b=3. Haiigure nmuny Bekropa C = (ab)b +b .
C KakuM yCKOpeHHEM OyJIeT CKOJIb3UTh OPYCOK BBEPX 110 HAKJIOHHOM INIOCKOCTH, €CJIN yrojl HAaKJIOHA
wiockoctu o =30°, a koadduitenT TpeHust ckonmxenus 4 =0.3.

. C kaxkoil MUHUMAaJIbHON CHJION, HAallpaBJIEHHOM B/10JIb HAKJIOHHOM ITUIOCKOCTH, HAJI0 JEHCTBOBATH HA TEJIO

Maccoil m, 4TOOBI CTALIUTh €r0 BHU3 110 HAKJIOHHOW TUIOCKOCTH € yriioM HakjoHa « ? Koaddumment
TpeHus u>tgo.

Bapuant 2
Yro sBisieTcs NpaBUIbHBIM C TOUYKH 3PEHUs MaTeMaTHKa?

. Uto Takoe ¢pusnueckuii 3aKoH?

3. Moxynu BekTopoB d U b paBHbl 4 1 3 cM. Yron mexay Bektopamu 90°. [TocTpoiiTe BeKTOp

¢ =1.54—2b u onpeneIUTe ero MOYIb.

. K renry npunoxenst e cubt 30 u 50 H. Yron mexay cunamu cocrasisier 90°. Iloctpoiite paBHOAEHCT-

BYROIIIYIO 3THUX CUJI U OIIPCACIIUTC €€ MOAYJIb.

. Yron mexay Bekropamu d u b cocrasmser 120°, a=3, b=5. Haitnure nauny Bextopa C = (ab)a+a.
. C KakuM ycKopeHHeM OYyJEeT CKOJIb3UTh OpPyCOK BHM3 110 HAKJIOHHOM MJIOCKOCTH, €CIIU Yrojl HaKJIOHa

mwiockocT o = 20°, a koadunmeHt TpeHus ckonbxenus u =0.15.

. C kaxkoif MUHUMAaJbHOMN CUJION, HAalIPaBJIEHHOM BJI0JIb HAKJIOHHOM IJIOCKOCTH, HAa/l0 IeHCTBOBAThH HA TEJIO

Maccoid m, 4ToObI BTAILIUTh €T0 BBEPX IO HAKJIOHHOM MJIOCKOCTH ¢ YIriIoM HakinoHa « ? Koagdunuent
TpEeHUS [ .

Bonpocs! kK peiiTHHr-KOHTPOJII0 Ne2
Bapuanr 1

MetoioM pazmMepHOCTH BBIBECTH (HOPMYITY 3aBUCUMOCTH LIEHTPOCTPEMHUTENBHOTO YCKOPEHHUS Tela, paB-
HOMEPHO JBHKYIIETOCs M0 OKPYKHOCTH, OT JINHEHHOM CKOPOCTHU U paJiyca OKpY>KHOCTH.
MetooM pazmMepHOCTH BBIBECTH (HOPMYITY 3aBUCUMOCTH MPHOOPETEHHOTO TEJIOM UMITYJIbCa OT PaBHO-
JIEUCTBYIOILEH CHIJI, IEUCTBYIOIINX HA TEJIO, U BPEMEHU JAEHCTBUS ATUX CHUJL.
Jlatb onpenenenue paboThl, €ro GU3NYECKUl CMBICT H Pa3MEPHOCTh B CUCTEME (PM3UYECKUX BETMYMH
LMT. Onpenenuts enunuity usmepenus padotsl B CU 1 BeIpa3uTh ee yepe3 OCHOBHbBIE €IUHUIIBI.
JlaTb omnpenenenue naBieHus, ero GU3NIECKUNA CMBICT U pa3MEpHOCTh B CUCTEME (PU3UYECKUX BEINYUH
LMT. Onpenenuts enuuuily usmepenus aasineHust B CU u BbIpa3uTh ee uepe3 OCHOBHBIE €TUHUIIBL.

Bapnanr 2
MeToaoM pa3MepHOCTH BBIBECTH (POPMYITy 3aBHCUMOCTH CKOPOCTH, TPUOOpeTaeMoii TeJIOM IPHU €ro CBO-
00THOM MaJICHUH U3 COCTOSIHUSA MTOKOSI OT BBICOTHI, C KOTOPOH Ma/laeT Teo, U YCKOPEHHsI CBOOOHOTO Ta-
JEHUS.
MeTto0M pa3MepHOCTH BhIBECTH (HOPMYITY 3aBUCUMOCTH KUHETHYECKOM 3HEepruu, npuodpeTaeMoi Te-
JIOM, OT CHJIBI, KOTOPasl IEMCTBYET Ha 3TO TEJIO U NEPEMELICHHUS], COBEPIIAEMOTO UM.



Jlatb onpenenenue cuibl, ee GU3NIECKUN CMBICT M pa3MEepHOCTh B cucTeMe (puznyeckux Benuuud LMT.
Onpenenuts equHULy u3MepeHus cuiibl B CU 1 BbIpa3suTh €€ yepe3 OCHOBHbIE €IUHHULIBI.

JlaTb ompenenenue MOIHOCTH, €r0 (PU3NYECKUN CMBICT M Pa3MEPHOCTh B CUCTEME (PU3MYECKUX BEINYUH
LMT. Onpenenuts enunuity uamepenust MmouHoctd B CU 1 BbIpa3uTh ee uepe3 OCHOBHBIE €TUHUIIBL.

Bonpochl kK peliTHHI-KOHTPOJTI0 Ne3
Bapuanr 1
1. Kaxkue uzmepenus HazbiBatorcs npsimbiMu? [lpuBenure npuMepsl IPsIMbIX U3MEPEHUH.

2
\"
2. PaccuuTaiiTe 3HaUE€HUE KOCBEHHOTO U3MEPEHUS YCKOPEHHUS, TPOBEICHHOTO 10 opmyse a = 25 Pe-

3yJabTaTHl MPAMBIX H3MepeHuit: S =(1.78+0.005)i , v=(3.2+0.05)i /fi. OueHnTe OTHOCUTEIBHYIO U
a0COJIOTHYIO OTPEITHOCTH M 3alUIINTE OKOHYATEIbHBIN Pe3ybTaT.

3. OreHuTe NOrpenHOCTh NPSIMOT0 MHOTOKPATHOT'O U3MEPEHUS MO Cleayoliel BEIOOpKe:
i 1 2 3 4 5

X; 7,66 7,62 7,61 7,58 7,99

3anummuTe pe3yiabTaT 3TOr0 U3MEPEHUSI.

4. IlpoBeauTte cTaTUCTUYECKYIO OOPaOOTKY U HAalAUTE PE3yIbTAaT KOCBEHHOI'O U3MEPEHMSI BEITMUNHBI
2

Z= T IO CJIEIYIOIEH BIOOPKE:
y

i 1 2 3 4 5

X; 3,624 3,632 3,628 3,625 3,630

Yi 0,58 0,55 0,53 0,56 0,54
5. TlocrpoiiTe rpaduk SKCIIEPUMEHTATHLHON 3aBUCUMOCTH CHUIIBI YIIPYTOCTH MPYKUHBI OT €€ yTHHEHUS
X, CM 1,2 2,8 3,5 4,7 6,2
F,H 4 10 12 15 20

6. OreHnTe BBITAIKHBAOIILYIO CHITY, ICHCTBYIOIIYIO Ha YeJI0BEKa CO CTOPOHBI BO3ayXa (
3
Prosn. =13 kr/m”).

Bapuanr 2
1. Kaxue uzmepenus Ha3biBaroTCs KocBeHHbIMU? [IprBeanTe mprMepbl KOCBEHHBIX U3MEPEHUH.

o 2s
2. PaccuuTaiiTe 3HaUCHUE KOCBEHHOTO U3MEPEHUS YCKOPEHHUS, TPOBEICHHOTO 10 hopmyse a = t—2 Pe-

3YJIBTATHI MPSAMBIX u3MepeHuid: S = (2.23+0.005)i , t =(1.35+0.02)A. OueHnTe OTHOCUTEIHHYIO H
a0COJTIOTHYIO MTOTPEITHOCTH U 3aIMIITUTE OKOHYATEIbHBIN Pe3ysIbTaT.

3. OneHnTe NOrpenrHoCTh NPSMOTO MHOTOKPATHOTO H3MEPEHHSI 110 CIISTYIOIIEH BEIOOPKE:
i 1 2 3 4 5

Yi 30,51 30,69 30,52 30,46 30,53
3anummre pe3yapTaT TOro H3MepeHHsl.

4. TlpoBeauTe CTaTUCTUUYECKYIO 00paOOTKY M HAlAUTE pe3yabTaT KOCBEHHOTO U3MEPEHUS BETMUNHBI

3Jx

Z = —— TIO CIIEAYIONIEN BRIOOPKE:

i 1 [ 2 | 3 [ 4 [ 5 |




X.

3,42

3,45

3,41

3,44

3,34

Yi

2,27

2,31

2,29

2,26

2,28

5. TloctpoiiTe rpaduk 3KCrEpUMEHTATbHON 3aBUCHMOCTH CKOPOCTH Tella OT BPEMEHH MPU PaBHOYCKO-
PEHHOM JIBUKEHUU U3 COCTOSIHUS TTOKOSI

t, c

1,5

2,4

3,5

4,2

6,7

1,0

1,2

1,5

2,3

F,H 0,6

6. OrmeHnTe KOJIMYECTBO TEIUIA, KOTOPOE BBLACIUTCS MPU IKCTPEHHON OCTAaHOBKE JISTKOBOTO aBTOMOOU-
JIs1, €CJIM €T0 CKOPOCTh Obl1a 60 KM/,

IIpomesicymounas ammecmayus no umo2am 0C80eHUsi OUCYUNIUHBL (IK3AMEH)
Bomnpocekl k 3xk3aMeny

1. Mecto QU3UKHU B YEIOBEUECKON ACATEIBHOCTH.

2.  CpaBHeHue ()M3MKH U MAaTEMATHKH.

3. A3zOyka ¢pu3uku: puzndecKue Tena u GU3NIeCKue sBICHUS.

4.  A30yka ¢pusuku: GpU3NIECKHe BEIUIHHEI.

5.  A3sOyka ¢pusuku: GpU3NYecKue 3aKOHBI.

6. H3mepenue GU3NYCCKUX BEITUYHH.

7. Cucremsl (pu3nyeckux BeauunH. PasmepHOCTh pr3nueckoi BEIUYHUHBI.

8.  IlpuHummnsl nocrpoeHust MexyHapoaHOH CUCTEMbI €IUHUII.

9.  CxamspHble ¥ BEKTOPHBIC (PU3NIECKHE BEIINIHHBI.

10. Cnoxxenne BekTopoB. CBOHCTBA CII0KEHUS BEKTOPOB.

11. Ymuoxenue ckaispa Ha BekTop. CBOWCTBa YMHOKEHUS CKaJIIpa Ha BEKTOP.
12. TIpoekuus BekTOpa Ha 0ch. CBOKCTBA MPOEKIUI BEKTOPOB.

13. CkanspHoe npousBesieHHE BeKTOpoB. CBONCTBA CKAJSPHOTO YMHOXKEHUS! BEKTOPOB.
14. BekrtopHoe nmpou3sBeieHne BeKTOpOB. CBOMCTBAa BEKTOPHOIO YMHOKEHUSI.
15. Knaccudukanus norpemnocteit usmMepeHust GU3NIecKUx BETUUHH.

16. Ouenka norpemHocTeil NpsiMbIX U3MEPEHUH.

17. OuenHka norpenrHocTe KOCBEHHBIX U3MEPEHUM.

18. CratucTtuyeckas OICHKa TOTPEITHOCTEH.

19. T'paduueckoe mpeacTaBieHUE Pe3yIbTaTOB H3MEPEHUH.

[IpuBouTCS XapakTepUCTHKA BCEX BUIOB M (POPM CaMOCTOSITEIILHON pabOThl CTYJE€HTOB, BKIHOYAs
TEKYIYIO0 U TBOPUECKYIO/HCCIEI0BATENbCKYIO AEATENbHOCTD CTYJACHTOB:
Texkymas CPC, nanpasieHHast Ha yriayOJIeHUE U 3aKPETUICHUE 3HAHUW ~ CTYJEHTA, Pa3BUTHE NIPAKTUUECKUX
YMEHUH BKIIIOYAET:
e paboTy C JIEKIIMOHHBIM MaTE€pPHAaJIOM, TOUCK M 0030p JIUTEPATYpPhl U JIEKTPOHHBIX UCTOUYHUKOB
nH(pOpMallUY 0 MHIUBUAYAIBHO 3aJJaHHON Tpobiieme Kypca,
BBHITIOJTHEHHUE JIOMAIIIHUX 33/IaHU/, KOHTPOIBHBIX padoT,
U3Y4YE€HHE TEM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPaOOTKY,
MOATOTOBKY K MPAKTUYECKUM M CEMHUHAPCKUM 3aHITHSIM;
MIOJITOTOBKA K KOHTPOJILHOU padoTe, K 3aUeTy, IK3aMEeHY.
TBopueckasi Mpo06./iIeMHO-OPHMEHTUPOBaHHAs camocTosiTelbHasi padora (TCP), opueHTupoBanHas Ha
pa3BUTHE  WHTEIUICKTyaJdbHBIX  YMEHUH, KOMIUIEKCA  YHHUBEPCAIBbHBIX  (OOLIEKYNbTYpHBIX) H
npo(ecCHOHANBHBIX KOMIIETEHUUH, TIIOBBIIIEHHE TBOPYECKOIO MOTEHIHaja CTYAEHTOB BKJIIOYAET
CJIeAyIOIIMe BUAbI paboT 110 OCHOBHBIM Ipo0iieMaM Kypca:
- IOMCK, aHAJIU3, CTPYKTYPUPOBAaHHUE U Mpe3eHTalusl UHPOopMaluy,
- aHAIM3 HAYYHBIX MyOJIUKALUN IO 3apaHee OINpe/Ie]ICHHON MperoiaBaTeieM TeMe;



- aHajJnu3 CTAaTUCTHYCCKUX U q)aKTI/I‘{eCKI/IX MaTCpHuaJioB I10 3aJJaHHOM TEMC, MPOBCIACHUC PACUCTOB,
COCTaBJICHUEC CXEM U MO,HCHCP'I Ha OCHOBC CTaTUCTUYCCKUX MATCPUAIIOB.

Conep:kaHue caMOCTOSATEIbHOM Pa00THI CTYJAEHTOB 10 AN CHUIINHE
Tembl caMmOCTOSATEILHOM PA00OTHI CTY1€HTOB

1. MecTo 3KcIeprMeHTa B CUCTEME METOJI0B HayKH.

2. Cay4aliHbple M CHCTEMAaTUYECKUE TIOTPEIIHOCTU B (PU3UKE.

3. IIpsiMble 1 KOCBEHHBIE U3MEPEHUS B OBITY U Ha IPOU3BO/ICTBE.

4. [{udpoBsie 1 aHATOTOBBIE U3MEPUTENLHBIEC TIPUOOPHI.

S. DKCIIepUMEHT KaK BeIyLIHH METO] €CTECTBEHHOHAYYHOI'O [I03HAHUS.

6. [lepcneKTHUBBI Pa3BUTHS IKCIIEPUMEHTAIBHON (hu3nku B 21 Beke.

7. OcoOEHHOCTH MCIOJIb30BaHUSI COBPEMEHHBIX (DHU3WYECKUX MNpUOOpoB. 3amgaun  (HU3HIECKOTO
NPaKTUKyMa. DMIUPUIECKUNA U TEOPETHUECKUI YPOBHH HAYYHOTO ITO3HAHMSL.

8. CBoiicTBa U KpUTEpUU HCTUHBI. AOCOJIOTHOCTh U OTHOCHUTEJIBHOCTb KPUTEpHUs NMPAKTUKU (B T. U.
AKCIIEpUMEHTA). JIornueckuii KpUTepuil UCTUHBI.

9. IIpo6nema muaykuuu. OCOOEHHOCTH MOCTUKEHUS UCTUHBI B HKCHEPUMEHTAIbHOM MCCIIEI0BaHUH.
DKCIepUMEHT KaK By METO]] €CTECTBEHHOHAaYYHOT'O TIO3HAHUSI.

10.  IlpumeHeHue mMeTolia pa3MepHOCTEH.

KonTposas camocTosiTeIbHOI padoThI

OneHka pe3yabTaToB CaMOCTOSTENBHOW pabOThl OpPraHu3yeTcss KaK eIWHCTBO JBYX GopMm:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IpenojaBaTeneil. OLueHKa pe3ysbTaTOB CaMOCTOSATENIbHOW paboThI
OpPTaHU3yeTCs CIEAYIOIIUM 00pa3oM:

o KOHTPOJIbHBIE BOIIPOCHI, 3a/1aBa€MbI€ IPH BBIIIOJIHEHUH U 3alUTaX Ja00paTOpHBIX padoT;

KOHTPOJIbHBIE BOIIPOCHI, 3a/1aBaeMble NPH NPOBEJCHUN MPAKTUUYECKUX 3aHATHUH,
BOTIPOCHI JUISI CAMOKOHTPOJIS;
BOIPOCHI TECTUPOBAHUI;
BBIITOJIHEHHUEC JOMAIITHUX pa60T;
BBINOJIHEHUE CAMOCTOSATENBHBIX M KOHTPOJIBHBIX padoT
BOIIPOCHI, BBIHOCUMBIC Ha O9K3aMCH.
pedepar ¢ aneMeHTaMu IPOEKTUPOBAHMS;
JOKJIa/Ibl Ha KOH(EpeHII-HeIeNsX.

OneHka KauecTBa OCBOCHUS JUCIMIUIMHBI MPOU3BOAUTCA MO PE3yIbTaTaM CIEAYIOIIUX KOHTPOJIHUPYIOIIUX
MEPONPHUATHH:

KouTpoanpyrouue MeponpusiTus Pe3yabTaTsl 00yuyeHus1 mo quc-
IMUTIJINHE
CamMocTosTenbHbIe Pa0OTHI Ha MPAKTUYECKUX 3aHATUAX 3HaHHE OCHOBHBIX (hOpMYIN U OI-
peleneHnit
KonTponbHbie paboThl Ha TPAKTHUECKUX 3aHATHUSIX VMeHne caMOCTOSATENbHO HaXo-
JUTh PEIICHHE TOCTaBJICHHOU
3a1a4un

VYyacthe CTYJEeHTOB B HAyYHOM NHMCKYCCHM IO MOATrOTOB- | OBiIaIeHHE ONBITOM aHAJIN3a WH-
JICHHBIM U TIPEJICTABIICHHBIM Mpe3eHTausIM, pedeparam Bo | GOPMAIMOHHBIX HCTOUHUKOB;
BpeMs TPOBEACHUS KOH(epeHII-HeIeTn BBICTYIUICHHII C JOKJIaJaMHd H
y4acTus B JUCKYCCHUSX;
pa3aeneHus HaydyHOTO U HEeHayd-
HOT'O 3HAHUS;

BrinosniHeHue 1 3aniuTa MHAMBUAYAJIbHbBIX 3aJaHUN 3HaHWEe OCHOBHBIX (POPMYI H OII-
peleneHuil. YMEHHe CcamoCTos-
TCJIBHO HAXOJUTb PCHICHUC II10-
CTaBJICHHOM 3a7aun

TectupoBanue 3HaHWEe OCHOBHBIX ()OPMYI H OII-
peleneHnii. YMEHHe CamoCTOs-




TEIbHO HAaXOJHUTh pEUICHUE TO-
CTaBJICHHOH 3aJ1auu

KoHTponb co cTOpOHBI MpernojaBaTess ¥ CAaMOKOHTPOJb OCYIIECTBIISIETCS B COOTBETCTBHU C pEHd-
TUHT-TUIAHOM JIUCLIMILIMHBI, BO BpPEeMs MPAKTHUECKUX M J1a0OPaTOPHBIX 3aHATUH, KOJJIOKBUYMOB, 3alllUThI
JIOMAIHUX 3a1aHUMN.

@DOoH/ OLIEHOYHBIX CPEACTB AJIS MPOBEJNEHUS aTTECTALUU YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIUH
00y4aromuxcs Mo JUCUUTUIMHE 0()OPMIIIETCS OTACTBHBIM JTOKYMEHTOM.

7. YYHEBHO-METOIUYECKOE U HTH®POPMAIIMOHHOE OBECIIEYEHUE

JUCLHUTIIMHBI
7.1. KHHroo0ecnme4eHHOCTDH
HaumenoBanue nutepaTypsl: lom u3- KHUT'OOBECIIEUEHHOCTbD
aBTOp, HA3BaHUE, BUJI H3/IaHH, JaHHS =
H3TATENBCTEO KonnuecTBo 3K3eMILIIPOB Hanuuue B 31eKTpOHHOIMA
W3IaHAN B OMOIMoTEKE ounonmorexke Biul'Y
Bnl'Y B cooTBeTCTBHH C
dI'ocC BO
1 2 3 4
OcHoBHast TuTepaTypa
1. ®wusuka qig 9-11 kmaccos 2013

YHHUBEPCUTETCKOW (PU3UKO-
MaTeMAaTHIECKOM IIKOJIBI
[Qnekrponnslii pecypcl:
yaeOHoe mocoone/ Yakak
A.A., ManakoB H.A., bep-
JuHCKuM B.JI.— DnekTpoH.
TEKCTOBBIE JAHHBIE.—
Openbypr: OpeHOyprekuii
TrOCYAAapCTBEHHBIN YHUBED-
curet. — 365 C.

2. OOuias Teopus U3MEPEHU 2013
[Dnexrponnsrtii pecypc]/ Jla-
ThiteHKo K.IT.— DeKkTpoH. http://www.iprbookshop.ru
TeKCTOBEIe nanHbIe.— Capa- /20398
TOB: By3oBckoe oOpa3oBa-
nue,.— 300 c.

3. Kypc obmmeit puzuku: 2014
VYuebnoe mocodue / K.B.
Kann. - M.: KYPC: HUIL]
NH®PA-M, 2014. - 360 c. -
ISBN 978-5-905554-47-6

http://www.iprbookshop.ru
/30135

http://znanium.com/catalo
g.php?bookinfo=443435

JononHurenpHas nurepaTtypa

1. Hcropus HAyKH U TEXHUKH 2014 http://www.iprbookshop.ru
[DnexrponHsIil pecypc]: /35486
yaebHoe nmocobue/ JIyueH-
kxoBa E.C., Msnens A.IT.—
DJEeKTPOH. TEKCTOBBIC JIaH-
Hble.— MuHck: Brinnifinas
mikona.— 176 C.

2. O0OpaboTKa pe3yJbTaToB 2009 http://www.iprbookshop.ru
n3MepeHnit Gu3nUecKux Be- 117948
JINYUH [ DNEKTPOHHBIN pe-
cypc]: yuebHnoe nocobue as
71a00paTOPHOTO MPAKTHKyMa
o ¢uznke/ @okun C.A.,
Bapmacosa A.M., Mamaen
M.A.— DeKTpoH. TEKCTO-
Bbie nannabie.— CII6.: Poc-




culiCKHi TOCyJapCTBEHHBIN
TUAPOMETEOPOTIOTUUECKHUI
yHuBepcuTeT— 58 C.

3. ®usuka. OT OLIEHOK K HC- 2009
CJIeJOBAHUIO [ DIEKTPOHHBIH
pecypc]/ A.IL. Ky3uernoB [u
Ip.].— DAEKTPOH. TeKCTO-
BbI€ JlaHHbIe.— MOCKBa, http://www.iprbookshop.ru
Wxesck: PerynsipHas u xao- /16653
THYECKast JuHaMuKa.— 176
C.

7.2. llepuoauvecKkue u3aaHus

«3emuis u BceneHHas». M.: Hayka;
«IIpupoma» M.: U3n. PAH,;
«®u3zuka B mkoie» M.: lllkonbHas npecca;
«Ycnexu pusndeckux Hayk» M.: U31. PAH;
«Dwusuka» M.: [lepBoe ceHTAOPsI.

7.3. UnTepHeT-pecypchbl

BuneohuinbpMel 1o MexaHuke, BUPTyalbHbBIE Ja00paTOpHBIE pabOTHI;
Ortkpsitast pusuka (dactp I)
http://physics.ru/courses/op25partl/content/content.html#.\VV80iwVuLTcs
Ortkpsitast pusuka (dactsb 1)
http://physics.ru/courses/op25part2/content/content.html#.\VV80jOVuLTcs
CDI/ISI/IKa, XUMH, MaTEMATUKa CTYACHTAM U IIKOJIbHUKaM
http://www.ph4s.ru/

dusuka B AHUManusiax

http://physics.nad.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHBI

JUia peanu3anuy JaHHOW JUCHUIUIMHBI UMEIOTCS CIIEUAlIbHbIE TIOMELIEHUS I IPOBENCHUS 3aHs-
TUH JIEKYUOHHO20 MUNQ, 3aHAMUL NPAKMUYECKO20 MUnd, 2pynnoeuix U UHOUBUOYATbHLIX KOHCYIbMAayul,
meKywe2o KOHMpOJis U NPOMENCYMOUHOU ammeCmayuy, d makice nomeweHus 01 camoCmosmensHoll pa-
oomul.

[IpakTuyeckue paboThl MpoBoaATCS B AyauT. 121-7

[NepeueHb NCTONB3YEMOTO JIMIICH3HOHHOTO TPOrpaMMHOT0 obecnieueHus: Jlunen3un Ha Microsoft
Windows/Office: Microsoft Open License 49487346


http://www.ph4s.ru/

/
MW sai. Kadepoit A.B. Manecen

/
(Vi
. Penensenr /é jmpexkTop MAO COILL Ne2 A.B. bessinunna

PaGouyto 1nporpammy cocTaBuil

[Iporpamma paccmoTpena W 0j00peHa Ha 3ace/ianiu kaespbl 0OLICH M _TEOPETHUCCKOM
(OU3MKH

ITporokon Ne // oT 3['}. K. /9 rona
Zane;tyiomuit Kadepoii_ ng’g/

N

S " A.B. Masiees

7

PaGouasi IporpamMma paccMoTpeHa u 0100peHa Ha 3ace/iann yIeOHO-METOIMUCCKOI KOMHCCHH Ha
npassienns 44.03.05 — lleaaroruyeckoe o0pasoBanme

[Tporokos No 1 or _30.08./9 rona . Z

IIpesicenaresib KOMHCCHH U ) M = M.B. Apramonosa

/
=




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/,({/




