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1. HEJX OCBOEHUSA JUCIHUIIJIMHBI

HCJ'II/I OCBOCHUMA NUCLMIIIINHBI:

1.  CdopmupoBath y CTYA€HTOB MIPEACTABICHHUS O (PU3MUECKON KapTHHE OKPYXKAIOIIEro MUpa, odec-
MEYUTh YCBOCHHE MaTepraia JaHHOTO Kypca U cOo3/1aTh 0a3y U U3yYEeHUS MOCIEYIONINX Pa3/IeioB
Kypca o0meit pU3uKH, a TakKe TEOPETUIECKOH pu3nkmy;

2. YcrpaHeHHe MpoOJeM aIanTallMOHHOTO XapaKTepa, BOSHUKAIOIINX Y IEPBOKYPCHUKOB ITPH U3Y-
YEHUHU YYeOHBIX TUCIUIUIMH €CTECTBEHHO-MATEMaTHYECKOT0 KA, B YAaCTHOCTH IPU U3yYSHHUHU OOIIei
buzukH.

3ajgauu:

1. OpnajeHuie 3HAHUSIMU:
1) TeopeTHYecKUX OCHOB HAyKH, TEPMHHOJIOTHU, UICTOPUU CTAHOBIICHHS,
2) METOJIOB DKCIICPUMEHTAIBHBIX M TEOPETHYECKUX HCCIICIOBAHMUI,
3) npenMera u 00BEKTA HCCIICAOBAHUMN TAHHOW HAYKH,

2. OiazeHue HaBBIKAMH:
1) peluieHus pacyeTHBIX 3a/1ad,
2) paboThI ¢ y4eOHOI U HAYYHOM JIUTEPATYpPOid,
3) oBia/icHHE YMEHHUEM PEIICHUS] TBOPUCCKHUX U HECTAHAAPTHBIX 3a/1a4.

2. MECTO JUCHMIIVYIMHBI B CTPYKTYPE OIIOII BO

JucuuruinHa «BBeneHue B 0OLIYI0 U SKCIEPUMEHTANbHYIO (PU3UKY» OTHOCUTCS K 00s3aTeIbHOW YacTu
Omoka «/IucuImIuHbI (MOTYIIH )».

3. IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O JUCHUIIJIMHE

HnaHpreMHe PE3YIbTATHI O6yquH$I M0 AUCHUILIMHE, COOTHCCCHHBIC C IIJIAHUPYCMBIMU PE3YyJIbTaTaMU
ocBoenus OITOII (KOMHGTGHHI/IHMI/I N MHAUKATOpaMu JOCTUKCHUA KOMHCTGHHI/Iﬁ)

dopmupyemblie [Tnanupyemsbie pe3ynbTaThl 00y4eHHs IO IUCIUILUIHHE, B Haumenoanue orne-

KOMIIETEHIINN COOTBETCTBHHU C MHJIMKATOPOM JOCTHM)KEHHSI KOMIIETEHIIUI HOYHOTO Cpe/icTBa
(xox, conepskanne | VHIUKATOp JOCTIKEHHS KOM-| Pe3ynbTaThl 00y4eHus no

KOMIIETCHIINH ) METCHIUH JUCLUIUINHE

(K00, codeparcanue UHOUKa-
mopa

VYK-1. Cmnocoben | YK-1.1. 3naer npuHuuns] 3HaeT: TecToBbIE BOIIPOCHI
OCYLIECTBIIAITh TO- | cOopa, oTOopa M 0000IIEHHs| - COLMANBbHYIO 3HAYMMOCTBH | YCTHBIH ONpoc
UCK, KPHUTHUYECKUH | MHPOpMAIUH. aCTPOHOMHHM KaK HAyKH U
aHamu3 u cuHte3 | YK-1.2. VYmeer cootHocuTH cBoeil Oyaymieil npodeccun
MH(pOPMAIIH, Pa3HOPOAHBIE SBJICHUS U CHC{ YYUTENs (DU3HKU;

IIPUMCHSATH CHUC- | TEMAaTU3UPOBATh UX B paMKaxX - MECTO aCTPOHOMHUH B CUC-
TEMHBII nmonxof | m30paHHBIX BHAOB TMpodec|{ TeME €CTECTBEHHBIX HAayK U
JUISL pEIICHHs TI0- | CHOHAJILHOU JACSITeTbHOCTH. B OKM3HH YEJIOBEYECKOTO
craBieHHBIX 3ama4 | YK-1.3. Bmageer HaBbikamMy oOIeCTBa, TECHYIO B3aMMO-
HAY4YHOI'0 IIOMCKa W IMPAKTH4YC{ CBA3b ACTPOHOMHH C [Jpy-
CKOll paboThl ¢ WHGOpMAIN{ TUMH ECTECTBEHHBIMH Hay-
OHHBIMHM HCTOYHHKAMH, METO{ KaMHU;

JaMU NPUHATHA pemeHHﬁ. - OCHOBHBIC IIOHATHUA acC-
TPOHOMHUH:  acTPOHOMHYE-
CKHe OOBEKTHI U SBJICHUSA, &
TaK K€ UX XapaKTEPUCTUK —
(U3NYECKUX BETUYNH.
VYmeer:

- BBIACTIATH KOHKPETHOC




¢usngeckoe coiepikaHue B
MPHUKJIATHBIX 3a7jad4ax U Hc-
MOJIb30BaTh OCHOBHBIC 3a-
KOHBI (u3uku B mpodec-
CHUOHAIILHOM JCSITEIIFHOCTH;
- TPUMEHATh (HU3UICCKHe
3aKOHBI JUISl PEIICHUS MpaK-
TUYECKHUX 3a]1ad.

Bnaneer:

- METOJO0JIOTMEH OpraHu3a-
WY, TUTAHUPOBaHUS, TIPO-
BEIICHUS W3MEpPEHUN U 00-
paboTKH pe3ynbTaToB IKC-
MEPUMEHTAIBHBIX HCCIIE0-
BaHWI, B TOM YHCIIE C HC-
MOJIb30BaHUEM  CIICLIHAIIN-
3MPOBAHHOTO MPOrPaMMHO-
ro o0ecreueHusl.

TpynoeMKoCTh JUCHUILTHHBI COCTaBIseT S 3adeTHble eauHuIbl, 180 yacos.

4, OBBEM U CTPYKTYPA JUCIHHUIIJINHBI
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Mecto ¢u3uKH B yenoBede-
ckoil nesitenpHOCTH. Cpas-
HeHue (U3UKK U MaTeMaTH-
1 Kku. A30yka ¢usukn: ¢uzm- | 1| 1-2 2 4 11
yeckue Tella U (U3MYecKHe
SBJICHUS, (PU3MUYECKHE BEIH-
YHMHBI ¥ (PU3NUECKHE 3aKOHBI.
Wzmepenne puznueckux
BesinanH. Cucremsl husnde-
2 ¢ 1| 34 2 4 11
CKHUX BeJM4HH. PazMepHOCTD
(u3MUeCcKOil BeNMYHHBI.
IIpuHiune nocTpOeHUs
MextyHapOoIHOM CUCTEMBI
3 enunuil. CKaIsIpHBIC U BEK- 1| 5-6 2 4 11 PK-1
TOpHBIE PU3NIECKUE BEIIH-
YUHBI.
4 Cnoxenne BekTopoB. Coii- | 1| 7-8 2 4 11




CTBa CJI0XKCHHUS BEKTOPOB.
YMHOXEHHE cKajsipa Ha
BekTop. CBolicTBa yMHOXe-
HUS CKaJsipa Ha BEKTOP.
IIpoexuus BeKTOpa Ha OCh.
5 CpoiictBa mpoekrmii Bekto- | 1| 9-10 | 2 4 11
pOB.

CkanspHOE pOM3BEICHUE
BekTopoB. CBo¥CTBA CKa-
JISIPHOTO YMHOKCHHS BEKTO-
poB. BexTopHoe npoussese-
HHUE BekTopoB. CBolicTBa
BEKTOPHOTO YMHOKCHHSI.
Knaccudukarus morpenrto-
CTel u3MepeHus Guznde-

7 ckux BesnyuH. OlLeHKa Mo- 1] 13-14 | 2 4 11
TPELHOCTEN NPSIMBIX U3MeE-
peHuil.

OueHka norpemHocTed Koc-
BEHHBIX H3MepeHuil. CraTu-
CTHYECKas OIECHKA ITOTPEI-
HOCTEH.

I'papuaeckoe mpencrasie-

9 HHE pe3yJIbTaTOB H3Mepe- 1]17-18 | 2 4 11 PK-3
HUI.
Bcero 3a 1 cemectp: 18 36 99 9K3AMEH (27)
HToro no aucuunjinHe 18 36 99 9K3AMEH (27)

11112 | 2 4 11 PK-2

1]15-16 | 2 4 11

Coz{epmaﬂne JIEKIIMOHHBIX 3aHATHH 10 AUCIHUILJIMHE

Tema 1. MecTo pu3MKHU B YejIOBeYeCKOM AesiTeibHOCTH. CpaBHeHHe (PM3UKH M MATEMATUKH.
A30yka ¢pusuku: puznyeckue Te1a M puznyeckue ABIeHUA, GU3NUecKue BeJTHYNHBI U (U3HYECKHUe
3aKOHBI.

®uznyeckas BeIMUMHA, U3MEpPEHHE (PU3NUECKOW BEIMYMHBI, €IWHULBI €€ M3MEpEeHUus, CUCTeMa
enuHull. OU3NUecKuil 3aKoH, GU3NIEcKasi MOAEIb U CUCTEMa OTCUETA.

Tema 2. U3mepenne pusndeckux seaunyud. CucreMsl puznyeckux BeJuuuH. PasmepHoctb
(pusuyeckon BeJTUYUHBI.

DneMeHThl MeTo/1a pa3MepHocTeld. MeToanKa NCIoIb30BaHUs MeTo1a pa3MepHocTel. [Ipumepst
peLIeHus 3a1a4 METOJ0OM Pa3MEPHOCTEM.

Tema 3. lIpuHuunsl nocrpoenusi MexayHapoaHoii cucreMbl equHul. CKaJsipHbIe U BeK-
TOPHBIE (PU3HYECKHE BEJIUYUHDI.

Mexnynaponnas cucrema eauHul. [IpuHiun nocrpoenne MexIyHapOJHOW CUCTEMBI €UHHII.
Bexkrtop, anrHa BEeKTOpa U HaIpaBIECHUE BEKTOPA.

Tema 4. Cioxkenune BekTopoB. CBoiicTBa CJI0OKeHHSI BEKTOPOB. YMHOKeHHe CKajsipa Ha
BeKTOp. CBOIiCTBAa YMHOKEeHHS CKAJIsIpa HA BEKTOP.

Konnuneapuble 1 HekoJlMHeapHble BeKTOpbl. CoHaNpaBlIeHHbIE U MPOTHUBOIOJIONKHO HaIpaB-
JIEHHbIE BEKTOPBl. KOMMYTaTUBHOCTD CII0’KEHHSI BEKTOPOB. ACCOLMAaTUBHOCTh TPEX BEKTOPOB IO CIIO-
xeHuto. CloxeHue ¢ HyJeBbIM BeKTOpoM. ClioKeHHe MPOTHUBOIOIOKHBIX BEKTOPOB. Y MHOKEHHE CKa-
Jsipa Ha BEKTOP.

Tema 5. IIpoexuusi BekTopa Ha och. CBoiicTBa NpoeKIUii BEKTOPOB.

Yucnosas ock. [Ipoekius BeKTopa Ha OCh. YTOJI MEXKy BEKTOPOM U 0Chl0. CBOICTBA IPOEKIIUI.
OpToroHanbHbIE BEKTOPBL. YTOJI MEXIYy IBYMs BeKkTopamu. Hanpasinstomuye KOCUHYChI BEKTOPOB.

Tema 6. CxkansipHoe npousBeieHHe BeKTOPOB. CBOHCTBA CKAJSIPHOIO YMHOKECHHUSI BEKT0-
poB. BekTopHOe npou3BeaeHne BeKTOPOB. CBOMCTBA BEKTOPHOI0 YMHOKEHMSI.

CxkanspHoe npousBeeHue BeKTopoB. CBONCTBA CKaJSIPHOTO MPOM3BEEHUSI BEKTOPOB. BekTop-
HO€ YMHOJXEHHME M €ro cBoWcTBa. ba3zuc cumcrembl BEKTOpOB. JIMHEHO-HE3aBUCHMAass W JIMHEWHO-
3aBUCHMasl CUCTEMa BEKTOPOB.

Tema 7. Kunaccupukanusi norpemiHocred u3mepenusi ¢pusnyeckux BeJu4uH. OuneHka mo-
rpelHoCTel NPAMbIX H3MEPEHHUi.



[Torpemnoctr u3MepeHuit U ux kiaccuuxamnus. Cucremaruyeckue norpemHoctd. OCHOBHbBIE
METObI UCKJIFOUCHUSI CUCTEMAaTHYECKUX norpemuoctei. CiiydaliHble TOTPEITHOCTH.

Tema 8. Onenka norpemHocTell KOCBeHHBIX HM3MepeHHH. CTaTHcTHYecKasi OLEHKA IO-
rpemHocTei.

Tabnuunblii Meton oueHku. ['paduyeckne MeToap! oueHKH. MeToabl pa3MepHOCTEH. AHAINTH-
YECKHUE METOBI OLICHKHU.

Tema 9. I'paduueckoe npeacrasiieHue pe3yJbTaTOB H3MepeHHIl.

I'padukn u pekoMeHJalMy 0 UX MOCTPOEHUIO. 0TOOpakeHUe U3MepeHuil Ha rpaduke. Meron
cTaTucTudeckoi 00paboTku. CunThiBaHHE TOYEK C rpaduka. DKcTpemyM KpuBoi. IIpoBepka Teoperu-
4ecKUX BbIBOJIOB. ['padmueckoe nuddepennmponanue. ['paduyeckoe HHTErpUpOBaAHUE.

Conepmaﬂne NMPaAKTHYCCKUX 3aHATHH 1O AUCIHHUIIJINHE

Tema 1. Mecto ¢pu3ukm B 4enoBedecKkoii gesite1bHOCTH. CpaBHeHHe PU3MKH M MAaTEeMaTHKH.
A30yka ¢usukn: pusnyeckue Teia U pusndeckue siBJIeHUsA, PU3NYecKue BeJIMYNHbI U (PU3HYECKHUe
3aKOHBI.

W3mepenue Gpu3nueckoil BeIUYUHbI, €AUHULBI €€ U3MEPEHUs, CCTeMa €MHHILL.

OusznuecKuii 3aKoH, GU3NIECcKast MOJEIb U CUCTEMa OTCUETA.

Tema 2. U3mepenue pusndyeckux BeanunH. Cucremsl pu3nveckux BeJuyuH. PazmepHocts
¢pu3nyeckoii BeJUYMHBI.

Pemienue ¢usznueckux 3a1ay METOAOM Pa3MEPHOCTEH.

Tema 3. [IpuHuunsl nocrpoenust MexayHapoaHoil cucreMsbl equHul. CKaJsipHbIe H BeK-
TOPHbIE (PU3NYECKHE BEJIHYHHBI.

PaGora ¢ MexayHapoaHo# cucremoii eauaul. OnpeneneHne CKaIsipHBIX U BEKTOPHBIX (prsmde-
CKMX BEJIMYMH.

Tema 4. Ciio:kenune BekTopoB. CBoiicTBa CJI0O’KeHHSI BEKTOPOB. YMHOKeHHe CKajsipa Ha
BeKTOp. CBOIICTBA YMHOKEHHUS CKAJSAPA HA BEKTOP.

Pemrenne ¢usnyeckux 3a1ad Ha CJI0)KEHHE BEKTOPOB, YMHOKEHUSI BEKTOPOB HA YHUCIIO.

Tema 5. IIpoexkuus BeKTopa Ha och. CBOICTBA NPOEKIUII BEKTOPOB.

Omnpenenenue Npoekuii BEKTOPOB Ha ocu. Hamnpasinsromiyie KOCUHHYChl BEKTOPOB.

Tema 6. CxansipHoe npousBeeHHe BeKTOPOB. CBOHCTBA CKAJSIPHOIO YMHOKEHHS BEKTO-
poB. BexTopHoe npousBeneHue BeKTOpoB. CBoiicTBa BEKTOPHOI0 YMHOKEHHU .

Pemenue 3aga4 Ha ckaJsipHOE NMpOU3BEIEHUE BEKTOPOB. CBONCTBA CKAIAPHOTO IPOU3BEACHUS
BEKTOPOB. BEKTOpHOE YMHOXEHHE U €ro CBOMCTBAa. ba3uc cuctembl BEKTOPOB. JIMHEHHO-HE3aBUCUMAs
U JTUHENHO-3aBUCHMAasl CHCTEMA BEKTOPOB.

Tema 7. Knaccupukanusi norpemiHocTed usMepenus (pusndeckux BeaunyuH. OueHka mo-
rpelHoCTel NPAMbIX H3MEPEHHUI.

OcCHOBHBIE METO/IbI UCKIIOYEHHUS] CUCTEMAaTUYECKUX norpemuocTeii. CiydaiiHble MOTPeuIHOCTH.

Tema 8. Onenka morpemHocTedl KOCBeHHBIX HM3MepeHHH. CTaTHcTHYecKasi OLEHKA IO-
IrPelIHOCTe.

Tabnuunblit MeTon oueHku. ['paduyeckue MeToab! oleHKH. MeTopl pa3MepHOCTEeH. AHAINTH-
YEeCKHUE METObI OIICHKHU.

Tema 9. I'paduueckoe npeacrasiieHne pe3yJbTaTOB H3MEpPeHHIl.

Otobpakenue u3Mepennit Ha rpaduke. Meton craructuyeckoir 00padoTku. CUYNTHIBAHHE TOYEK
¢ rpaduka. DkcTpemyM KpuBoil. [IpoBepka TeopeTHueckux BBIBOJIOB. I'paduyeckoe auddepenunpona-
Hue. ['paduueckoe HHTErpUpPOBaHHE.

5. OHEHOYHBIE CPEACTBA UISA TEKYHEI'O KOHTPOJIA YCIIEBAE-
MOCTH, MIPOMEXYTOUYHOM ATTECTAIIMU 11O UTOTI'AM OCBOE-
HUA JNCOUIIVIMHBI U YYEBHO-METO/INYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

5.1. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH



N -

N -

Bonpoch! Kk pedTHHI-KOHTPOII0 Nel

Bapuanr 1

. Uro sBnsieTcs MPaBUIIBHBIM C TOYKH 3peHUs Gpu3nka?
. Uto Takoe ¢puznveckas BenuynHa?

1
. Moxyiu BexktopoB @ u b paBHbl 8 i 5 cM. Yron Mesxay Bekropamu 90°. [Toctpoiite BEKTOp
1

r r
¢ =0.5a—2b wu onpenenurTe €ro MOAYJb.

. K reny npunosxenst ase cuisl 20 u 40 H. Yroa mexay cunamu cocrasisier 90°. IToctpoiite paBHO-

,Z[CI/ICTBYI-OIHYIO OTHUX CHUII U onpez[eJmTe €C MOAYJIb.

. Vron ME3K/TY BEKTOPaMH au b cocraBister 60°, a=4, b=3. Haiiqure nauny BekTopa

C=(Eb)b+b.

. C KaKHUM YCKOpEHHEM OyZIeT CKOJIb3UTh OPYCOK BBEPX 110 HAKJIOHHON IJIOCKOCTH, €CIIH YToJl HaKJIOHA

wiockoctr o =30°, a kKo durmenT Tpenust ckobkenus 4 =0.3.

. C kaxoil MUHUMAaJIbHON CHJIOH, HAallpaBJIEHHOM B/10JIb HAKJIIOHHOM IUIOCKOCTH, HAJ0 AEMCTBOBATh Ha

TEJIO MacCOW M, YTOOBI CTAIIMTB €r0 BHU3 IO HAKJIOHHOHN TNIOCKOCTH € yriioM HakioHa « ? Koaddu-
LUEHT TpeHusd i >1ga.

BapuanT 2

. Uto sBIsIETCS MPABUWIIBHBIM C TOYKH 3PEHHS MaTeMaTHKa?
. Uto Takoe ¢puznveckuii 3aK0H?

1
. Monynu BEKTOpOB aub paBubl 4 u 3 cMm. Vron mexay Bekropamu 90°. ITocTpoiite BekTOp
1

r r
¢ =1.5a—-2b u onpexnenuTe €ro MOAYJIb.

. K reny npunoxenst ase cunsl 30 1 50 H. Yroa mexay cunamu cocrasisier 90°. IToctpoiite paBHO-

I[GI/ICTBYI-OH_IYIO OTHUX CHII U onpez[enI/ITe €C MOAYJIb.

. YT0JI MeXIy BEKTOpAMHU au b cocrasimsier 120°, a=3, b=5. Haiiaure amuny BekTopa

C=(Eb)a+4.

. C kakuM ycKopeHHeM OyJIeT CKOJIb3UTh OPYCOK BHU3 110 HAaKJIOHHOM INIOCKOCTH, €CJIM yroJl HaKJIOHa

wiockoctr & = 20°, a koaddunment Tpenus ckonpxenus = 0.15.

. C xakoii MUHUMAJIbHOW CHJIOM, HAIIPaBJIECHHOM BJOJb HAKIIOHHOW IJIOCKOCTH, HAJ0 IEWCTBOBATh HA

TEJI0 Maccoi M, yTOOBI BTAIIUTh €TI0 BBEPX MO HAKJIOHHOM TIOCKOCTH ¢ yrioMm HakjoHa « ? Koad-
(bUIUEHT TpEHUS AL .

Bonpocsl kK peiiTHHT-KOHTPOJII0 Ne2
Bapuanr 1

MeTo10M pa3MepHOCTH BbIBECTH (HOPMYITY 3aBUCUMOCTH LIEHTPOCTPEMUTEIBLHOTO YCKOPEHUS Tena,
PaBHOMEPHO JIBIKYIIETOCS IO OKPYKHOCTH, OT JINHEHHOM CKOPOCTHU U paanyca OKPYKHOCTH.
MeTo10M pa3MepHOCTH BbIBECTH (HOPMYITY 3aBUCUMOCTH MPUOOPETEHHOT'O TEJIOM UMITYJIbCa OT paB-
HOACHCTBYIOIIEH CWII, JEUCTBYIOINX Ha TEJIO, U BPEMEHM JIEUCTBUS 3TUX CUJL.
Jatb omnpenenenue paboThl, ero GU3NYEeCKUi CMBICT U pa3MEPHOCTh B CUCTEME (PM3UYECKUX BEINYUH
LMT. Onpenenuts enunuity usmepenus padotsl B CU 1 BeIpa3uTh ee uepe3 OCHOBHbBIE €IMHHULIBI.
JlaTh orpeiesieHue JaBieHus, ero (U3NYECKUN CMBICT H Pa3MEPHOCTh B CUCTEME (PU3UYECKHUX BEJIU-
yH LMT. Onpenenuts enunuiy nsmepenus aasieHus B CU u BbIpa3uTh ee uepe3 OCHOBHBIE €MHU-
LIBI.

Bapuanr 2
MeTo10M pa3MepHOCTH BhIBECTH (HOPMYILY 3aBUCHMOCTH CKOPOCTH, MPUOOPETaeMOil TEJIOM IIPH €To
CBOOOTHOM TaJIEHUH U3 COCTOSIHUS TIOKOS OT BBICOTBI, C KOTOPOH MaJlaeT TeJlo, U YCKOPEHHs CBOOOI-
HOTO TaJIeHUsl.
MeTtosoM pa3MepHOCTH BBIBECTH (POPMYITy 3aBUCUMOCTH KWHETHUYECKON SHEPTUuH, MpruodpeTaeMoit
TEJIOM, OT CHJIBI, KOTOpasl JEUCTBYET Ha 9TO TEJIO U MEPEMELIEHHUs], COBEPIIAEMOT0 HM.
JlaTb orpeiesieHue CUIlbl, ee PU3NUECKUI CMBICT U Pa3MEpHOCTh B cUCTeMe (PU3NYECKUX BETMUNH
LMT. Onpenenuts enunuity uamepenus cuiibl B CU 1 BoIpa3suTh ee yepe3 OCHOBHbIE €IUHULIBI.



4. ]JlaTp ompeneneHne MOIIHOCTH, ero (PU3NYECKHIA CMBICI M pa3MEPHOCTh B CHCTeMe (PU3MUECKUX BEIH-
g LMT. Onpenenuts enunuiy nsmepenus mourHoctd B CU 1 BbIpa3uTh ee uepe3 OCHOBHBIE €U~
HULBI.

Bonpocs! kK peiiTHHr-KOHTPOJII0 Ne3
Bapuant 1
1. Kaxue nzmepenust Ha3biBaroTcs npsiMbIMu? [IpuBennTe npuMepsl MPsIMbIX U3MEPEHUH.

2
. Vv
2. PaccuuTaiiTe 3Hau€HHE KOCBEHHOT'O U3MEPEHHS YCKOPEHHUS, IPOBEIEHHOTO 10 popmysie a = >
S

PesynbraTel npsimbix u3Mepenuid: S =(1.78+0.005)i , v=(3.2+0.05)i /. Ouenure oTHOCH-
TEIBHYIO U a0COIIOTHYIO OTPEITHOCTH M 3aITUIIUTE OKOHYATEIbHBINA PE3yIbTaT.

3. OreHnTe MOrpPenHOCTh MPSIMOT0 MHOTOKPATHOT'O U3MEPEHUS 110 CIIeTyIoIIel BEIOOpKeE:
i 1 2 3 4 5

X; 7,66 7,62 7,61 7,58 7,59
3anummTe pe3yabTaT 3TOr0 U3MEPEHUSI.

4. TlpoBenuTte CTaTUCTHUYECKYIO 00paOOTKY M HAlAUTE PE3yabTaT KOCBEHHOTO U3MEPECHHUS BEITMYMHBI
2

X .
Z = —= TIO CJeayIolel BEIOOPKE:

N

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. HOCTpOfITC I‘pa(bI/IK 3KCHCpHMCHTﬂJ’ILHOﬁ 3aBUCUMOCTH CUJIbI YIIPYT'OCTH IIPYKHUHBI OT €€ YJINHC-

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

6. OueHuTe BBHITAIKUBAIOLIYIO CUITY, ISHCTBYIOIYIO Ha YeJIOBEKA CO CTOPOHBI BO3yXa (
3
Prosn. =43 KT/M”).

Bapuanr 2
1. Kaxue nzmepenus Ha3biBaroTCsa KOcBeHHbIMH? [IpuBeanTe mprMepbl KOCBEHHBIX U3MEPEHU.

. 2s
2. PaccuunTaiiTe 3HaUeHNE KOCBEHHOTO M3MEPEHHS YCKOPEHHS, TIPOBEIEHHOTO 110 popMyIie a = t_2 .

Pesynbrarel npsameix usMmepenuit: s =(2.23+0.005)i , t=(1.35+0.02)i1. OueHnTe OTHOCHTEb-
HYIO ¥ a0COJIFOTHYIO ITOTPEIIHOCTH U 3AIUIIATE OKOHYATELHBIN Pe3yIIbTaT.

3. OrneHnTe NOrPenrHOCTh NPSMOTO0 MHOTOKPATHOTO H3MEPEHHS 110 CIIETYIOIIeH BEIOOpKE:
i 1 2 3 4 5

Yi 30,51 30,69 30,52 30,46 30,53
3anuInTe pe3ysibTaT 3TOr0 U3MEPEHUS.

4. TlpoBeauTte cTaTUCTHUYECKYIO OOpaOOTKY U HalAUTE Pe3yabTaT KOCBEHHOI'O U3MEPEHHUSI BETMUMHBI

X .
Z= v 0 CIICYIOIIEH BBIOOPKE:

il 1 | 2 | 38 | 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 SKCIIEPUMEHTATHHON 3aBUCUMOCTH CKOPOCTH TeJia OT BPEMEHH MPU PaBHOYC-

KOPEHHOM JIBHK€HMH U3 COCTOSHUS MOKOSI
t, c 15 2,4 3,5 4,2 6,7
F,H 0,6 1,0 1,2 1,5 2,3

6. OreHuTe KOJMYECTBO TEIIa, KOTOPOE BBIICIUTCS MPU IKCTPEHHOM OCTAaHOBKE JISTKOBOT'O aBTO-
MOOMIIS, €CTTU €T0 CKOPOCTh OblTa 60 KM/H.

5.2. IlpomeskyTOUHAsA aTTeCTALMSA
Bonpocsl k 3k3ameny

1.  Mecto ¢pu3UKH B UETOBEYECKOU NEATEIBHOCTH.

2.  CpaBHeHue (pU3UKH M MATEMATHKH.

3. AsOyka ¢usuku: ¢usndeckue Teiaa u Gu3ndeckKue spIeHusl.

4.  A3sOyka ¢pusuku: Gu3NYecKue BEIUYNHBI.

5. AszOyka ¢pusuku: GU3NIECKUe 3aKOHBI.

6. U3mepenue GpU3NIECKUX BEITUYNH.

7. CucreMsl (pU3MYECKHUX BEIMYMH. Pa3MepHOCTh (PU3MUECKOM BETMYNHEI.

8. [TpunimMIeEl nocTpoeHUs MEXTyHapOAHON CUCTEMBI EIUHUL.

9.  CxansipHbIC ¥ BEKTOPHBIE (PU3NYECKHUE BEIINIHHEI.

10. Cnoxenue BekTopoB. CBOICTBA CI0KEHUS BEKTOPOB.

11. VYmHoxeHue ckansgpa Ha BekTop. CBOICTBA YMHOKEHUS CKalspa Ha BEKTOP.
12. TIIpoekuus BekTopa Ha ocb. CBOWCTBA MPOEKIIUN BEKTOPOB.

13. CkanspHoe npousBesieHHe BeKTOPOB. CBONCTBA CKAJISPHOTO YMHOXKEHUS BEKTOPOB.
14. BekrtopHoe npou3sBeeHue BeKTOpoB. CBOMCTBA BEKTOPHOTO YMHOKEHHUSI.
15. Knaccudukanus norpenrHocteit u3MepeHus: pU3n4ecKuX BEIUUKH.

16. Ouenka nMorpemHocTei NPsSMBIX U3MEPEHUH.

17. OrmeHka MorpentHoCcTe KOCBEHHBIX U3MEPECHHUIA.

18. Craructuueckas OljeHKa MOTPELIIHOCTEH.

19. T'paduueckoe npenacraBieHUe pe3yIbTaTOB U3MEPEHUH.

5.3. CamocTosiTe/IbHAsA padoTa 00y4arouerocs

[TpuBOAMTCS XapaKTepUCTUKA BCEX BUJOB U (POPM CaMOCTOATENIbHOM pabOThI CTYIEHTOB, BKIIIO-
Yasi TEKYIIYIO U TBOPUYECKYIO/UCCIIEIOBATENbCKYIO JESTENIbHOCTD CTYI€HTOB:
Texymass CPC, HanpaBieHHas Ha yriyOJIeHUe U 3aKpeIUIeHne 3HaHUH  CTY/IeHTa,
MPAKTUYECKUX YMEHUHN BKIIFOYAET:
e paboTy C JIEKLIMOHHBIM MaTepHaIOM, TIOUCK M 0030p JUTEPaTyphl U IEKTPOHHBIX UCTOYHUKOB
UH(OPMAaLIMKU 0 MHIUBUYaJIbHO 33JaHHOM ITpobieme Kypca,
BBITIOJTHEHHE JIOMAITHUX 3aJaHUH, KOHTPOJIBHBIX PadoT,
M3YYEHUE TeM, BHIHECEHHBIX Ha CAMOCTOSTENIbHYIO ITPOpPaboTKYy,
MOJTrOTOBKY K MPaKTHUECKUM U CEMHUHAPCKUM 3aHATHSM;
MOJTrOTOBKA K KOHTPOJIBHOM paboTe, K 3a4eTy, IK3aMEHY.
TrBopueckass npodJIeMHO-OpHEHTHPOBaHHAsA camocTosATebHast padora (TCP), opuenTupoBanHas Ha
pa3BUTHE MHTEJUIEKTYalbHBIX  YMEHHH, KOMIUIEKCA YHHUBEpCalbHbIX  (OOMIEKYIbTYPHBIX) U
npoeCCUOHATBHBIX KOMIIETCHIIMH, MOBBIIIEHHE TBOPYECKOTO TOTEHIMAajda CTYAEHTOB BKJIIOYAET
CJIeYIOIIME BUJIBI pa0OT MO OCHOBHBIM MpoOJieMaM Kypca:
- IOMCK, aHAJIU3, CTPYKTYPUPOBAHUE U MPe3eHTalusl UH(OpMAIIHH,

pa3BUTHC



- aHAJIM3 HAYYHBIX MyOJIMKaIUi 110 3apaHee ONpeIeIICHHOM MPernoiaBaTeNieM TeME;
- QHAJINW3 CTAaTHUCTUYECKUX M (PAKTUUECKHX MAaTepHalloB IO 3aJlaHHOM Teme, MpPOBEACHHE pPACUYETOB,
COCTaBJICHHE CXEM M MOJI€JIEl Ha OCHOBE CTaTUCTUUECKUX MaTEpUAJIOB.

Conep:xaHue caMOCTOATEIbHOMH PadOThI CTYAEHTOB M0 JUCUMUILINHE
TeMbI CAaMOCTOATEILHON Pa0OTHI CTY€HTOB:

1. MecTo 3KcriepuMeHTa B CUCTEME METOJI0B HAyKH.

2. CrnyualiHble U CHCTEeMaTUYECKUE MOTPEITHOCTH B (PU3HKE.

3. [IpsiMble 1 KOCBEHHBIEC N3MEPEHHS B OBITY U Ha IPOM3BOJICTBE.

4, [{udpoBbie 1 aHAIOTOBBIC U3MEPUTEIIBHBIC TPUOOPHI.

5. DKCIepUMEHT KaK BeIYIIUil METO]I €CTECTBEHHOHAYYHOTO MO3HAHHUS.

6. [TepcnieKTUBBI pa3BUTHS IKCIIEPUMEHTAIBLHON (GU3HKHU B 21 Beke.

1. OCOOEHHOCTH UCTOJIBb30BaHUSI COBPEMEHHBIX (pr3nueckux mnpuOOpoB. 3amaun (PpU3HUECKOTOo
MPaKTUKyMa. DMIIUPUUYECKUI U TEOPETHUECKHUI YPOBHU HAYYHOI'O MTO3HAHUSI.

8. CBoiicTBa M KpUTEpUH UCTHHBI. AOGCOIIOTHOCT M OTHOCUTEIBHOCTD KPUTEPHUS MPAKTUKHU (B T. U.
SKCIIepUMEeHTa). Jlornyeckuii KpUTepuil UCTUHBI.

9. [Tpobnema naayKmu. OcoOEHHOCTH MOCTHKEHHUS UCTHHBI B OKCTIEPUMEHTAIEHOM UCCIICIOBAHUH.
DKCIepUMEHT KaK BEIYIIUI METOJ €CTECTBEHHOHAYYHOTO TTO3HAHUSI.

10.  TIpumeHeHHE METO/IA PA3MEPHOCTEH.

KonTpoJas camocTosiTe/ibHOM padoThI

OneHka pe3y/lbTaTOB CaMOCTOSATENBHOW pabOThl OpraHU3yercsi Kak €JUHCTBO JBYX (hopM:
CaMOKOHTPOJIb M KOHTPOJIb CO CTOpPOHBI IpenoaaBareneil. OneHka pe3yJbTaTOB CAaMOCTOSITEIbHOU
palboThI OpraHu3yeTcs CelyIoIUM 00pa3oM:

J KOHTPOJIbHBIE BOIIPOCHI, 3a/1aBAEMbIE MPH BBHITIOJTHEHUH U 3alIUTaX Ja00paTOPHBIX padoT;

KOHTPOJIbHBIE BOIIPOCHI, 33/1aBAEMBbIE IPU IPOBEACHUH TPAKTUUECKUX 3aHATUH,
BOIIPOCHI JUIl CAMOKOHTPOJIS;
BOIIPOCHI TECTUPOBAHMIA;
BBINOJIHEHUE JJOMAIIHUX paloT;
BBIMIOJTHEHHE CAMOCTOSTENbHBIX U KOHTPOJIbHBIX paboT
BOIPOCHI, BBIHOCUMBIE Ha IK3aMEH.
pedepar ¢ anemMeHTaMu MPOEKTHPOBAHMUS;
JIOKJIa/Ibl Ha KOH(epeHII-HeAesIX.

Onenka KadecTBa OCBOCHMS JUCLMIUIMHBI ITPOU3BOJUTCS IO pe3yibTaTaM CIEAYIOIIUX KOHTPOJUPYIO-
IIUX MEPONPUATHIH:

KonTposmpyomue MmeponpusaTus PesyabTaTnl 00y4eHusi o auc-
HMILIMHE
CaMocTosiTenbHble padOThI HA MPAKTUYECKUX 3aHATHUAX 3HaHME OCHOBHBIX (hOpMyI U OIn-
peneneHui
KoHTposbHble paboThl Ha MPAKTUYECKUX 3aHATHUSAX YMeHue caMoCTOSTENbHO Haxo-
JUTh PEIIEHUE IOCTABJIEHHOU
3aJa4u

VYyacTtue CTyIE€HTOB B Hay4HOW IMCKYCCHMM IO HOJArOTOB- | OBiaJeHuE ONBITOM aHaJIN3a UH-
JIEHHBIM U TPEJCTaBJICHHBIM Ipe3eHTalusIM, pedepatam Bo | GOpMaLMOHHBIX HCTOYHUKOB;
BpeMs MIPOBeIeHUS KOH(]epeHI-He1enu BBICTYIUICHUM C JOKJIaJaMu H
y4acTHsl B TUCKYCCHSIX;
paszeneHus Hay4YHOro U HEHayd-
HOT'O 3HAHMS;

Brinonnenue u 3ammra UHANBUAYATbHBIX 33 JaHUN 3HaHMe OCHOBHBIX (hOpPMYIN U OT-
peneneHuili. YMEHHe CcamocCTos-
TEJIbHO HAXOJUTh pEIIeHUE IO-
CTaBJICHHOM 3a/1a4u

TectupoBanue 3HaHue OCHOBHBIX (popMyln M OI-




peneneHuil. YMEHHe CcamocCTos-
TCJIIBHO HaXOIUTb peIJ_ICHI/Ie I10-
CTaBJIEHHOH 3a1a4u

KOHTpOb CO CTOPOHBI IIpenogaBaTels U CAMOKOHTPOJIb OCYIIECTBIIETCA B COOTBETCTBHU C PEH-
THUHT-TUIAHOM JMCUUIUIMHBI, BO BPEMsI PAKTUYECKUX U JTa0OPAaTOPHBIX 3aHATHH, KOJNIOKBUYMOB, 3aIIUTHI
JOMAalIHUX 33JaHUM.

®onx oneHounblx MarepuaioB (POM) it mpoBeneHHs aTTECTAllUN YPOBHS C(OPMHPOBAHHOCTH
KOMIIETEHIMH 00y4aromuxcst 0 JUCUUIUIHHE 0(hOPMIIAETCS OTAEIbHBIM JOKYMEHTOM.

6. YYEBHO-METOANYECKOE U UTHOPOPMAIIMOHHOE OBECIIEYEHHE

JTACIHATLTAHBI
6.1. Kuuroodecrne4eHHOCTH
HaumeHnoBaHue auTeparypsl: lNon us3- KHUT'OOBECIIEUEHHOCTD
ABTOD, HA3BANHC, BN H3NAHIA, S Hanuuwne B anextporrom karamore ObC
U3aTEeNBLCTBO
OcHOBHas uTeparypa
1. ®wusuka mas 9-11 kmaccos 2013 http://www.iprbookshop.ru/30135

YHHUBEPCUTETCKOH (HH3HKO-
MaTeMaTHIECKOH IITKOJIBI
[DnexkTpoHHBIii pecypc]:
yaebHoe mocoone/ Yakax
A.A., ManakoB H.A., bep-
nuHcKuid B.JI.— DnekTpoH.
TEKCTOBBIE JJaHHBIE.—
OpenoOypr: OpenOyprekuii
rOCyapCTBEHHBIN YHUBEP-
curer. — 365 C.

2. OOuias TeopHst U3IMEPEHU 2013 http://www.iprbookshop.ru/20398
[DnexTponHsIit pecypc]/ Jla-
ThiieHKko K.IT.— DnekTpoH.
TeKCcTOBbIe AaHHbIe.— Capa-
TOB: By3oBckoe oOpa3zoBa-
nne,.— 300 c.

3. Kypc o6uueit husuxu: 2014 http://znanium.com/catalog.php?bookinfo=443435
YuebHoe mocobue / K.b.
Kann. - M.: KYPC: HUL]
NH®PA-M, 2014. - 360 c. -
ISBN 978-5-905554-47-6

JononHurtenpHas nurepaTrypa

1. MWcropus HayKH U TEXHUKH 2014
[DnexkTpoHHBIH pecypc]:
yaeOHoe mocooue/ JIyueH-
koBa E.C., Msgens A.IL.— http://www.iprbookshop.ru/35486
DJIeKTPOH. TEKCTOBBIE JJaH-
Hble.— MuHck: Brimmiimas
mkosa.— 176 C.

2. OO0paboTKa pe3yJIbTaToB 2009
n3MepeHuH HPU3NIecKux Be-
JYUH [ DNEeKTPOHHBIH pe-
cypc]: yaebHoe mocobue st
71a00paTOPHOTO MPAKTUKyMa
o ¢pusuke/ @okun C.A.,
Bapmacosa A.M., MamaeB
M.A.— DneKTpoH. TEeKCTO-
Bble nanubie.— CII0.: Poc-
CUHCKUI TOCYIapCTBEHHBIN
THPOMETEOPOTOTHUECKHIH
yHHBepcuTeT— 58 C.

http://www.iprbookshop.ru/17948




3.  ®wusuka. OT OLIEHOK K HC- 2009
CJIeIOBaHUIO [ DJIEKTPOHHBIN
pecypc]/ A.Il. Ky3uenos [u
Ip.].— DAEKTPOH. TEKCTO-
BBIC JaHHEIC.— MOCKBa,
WxeBck: PerynsapHas u xao-
THYECKasl IUHAMHUKa.— 176
C.

http://www.iprbookshop.ru/16653

6.2. Ilepuoanyeckue u3aanusi

«3emuis u BceneHHas». M.: Hayka,
«IIpupoma» M.: U3zn. PAH,
«Duzuka B mkosne» M.: llIkonbHas npecca;
«Ycnexu gusnueckux Hayk» M.: U3a. PAH;
«Dusukay M.: [lepBoe ceHTIOPA.

6.3. UuTepHeT-pecypchbl

Buneo¢uinbMbl 1o MexaHrKe, BUPTyalbHbIE 1a00paTOpHbIE paboThI;
Otkpeitas ¢pusuka (dacts 1)
http://physics.ru/courses/op25partl/content/content.html#.\V80iwVuLTcs
Otkpeitas ¢pusuka (dacts 1)
http://physics.ru/courses/op25part2/content/content.html#.\V80jOVuLTcs
CDI/ISI/IKa, XUMHUS, MATCMATHKA CTYACHTAM U INKOJIbHUKaM
http://www.ph4s.ru/

dusuka B AHUMAaIuAX

http://physics.nad.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

s peanuzauuy JaHHON TUCHUIUIMHBI UMEIOTCS CHIEIUAJIbHbBIE TOMEIEHUs AJI IPOBEJACHUS 3a-
HATUN JEKIMOHHOTO THIIA, 3aHITHA MPAKTHUYECKOTO THUIIA, TPYMNIOBBIX U MHIWBUIYaIbHBIX KOHCYIbTa-
LU, TEKYIIEro KOHTPOJI U NMPOMEXYTOYHOH aTTEeCTalluM, a TAaKXKe MOMEIIEHUsS Ui CaMOCTOSTEIbHOM
paboTHI.

[TpakTyeckue paboThl MpoBOATCS B AynuT. 121-7
[lepedeHb UCTIONB3YEMOT0 JIMIIEH3NOHHOTO MTPOrpaMMHOTO obecnieuenus: Jlutensuu va Microsoft Win-
dows/Office: Microsoft Open License 49487346


http://www.ph4s.ru/

Pabouyio nporpammy coctaBun (W zoueHt kadeapsr PMOuMT A.A. Mokposa

Penenzenr

(mpescTaButens paGoToxaTeIs) 3aMECTHTENb IHPEKTOPA
MAOY «COIII Ne 25 r. Bnagumupay

[IaBnmunckas T.IO. W

S &
IIporpamma paccmoTpena u o106peHa Ha 3acejaHuu Kadeaper OMOuMT
ITpotoxon Ne 11 ot 30.08.2021 rona -
3asenyrommii kadenpoit /[) ((,é 10.10. EBceeBa

PaGouas nporpamma paccmoTpena u 006peHa Ha 3acelaHMH y4eGHO-METOIHUECKOH KOMHCCHH
HamnpasiieHus 44.03.05 —

[Tpotokon Ne 1 or 31.08 2021 roxa

Ipencenarens komuccuu ApramonoBa M.B., aupextop [TU




JUCT PETUCTPAIIMA U3BMEHEHUI

B pabouyro NporpaMmy AUCHUTUTHHbI

«Besedenue 6 00wyio u sxcnepumMenmanbHyIo u3UKy»
o0pa3oBaTeIpHON TPOrpaMMBbl HanpaBiieHus moAroToBku 44.03.05 — I[emarornyeckoe odpazoBaHue, HAIPaB-

JEeHHOCTh: Pusuxa. Mamemamuxa (baxanaspuam)

Howmep
M3MEHEHUS

BHeceHbI H3MEHEHUS B UaCTH/pa3/Ieiibl
paboueii IporpaMMbl

Hcnonaurens
dUO

OcHoBaHue
(HOMEp M maTa pacHopsIu-
TEJNBHOTO JOKYMEHTAa O BHE-
CEHHMU N3MECHEHMSI)

Pabouas mporpamma paccMoTpeHa M 0J00peHa Ha 3acedaHuu Kadeapsl

nporokoa Ne ot . 201 r.

3aB. kadeapoii

/

Toonucs DUO

obwell u meopemuyeckou QusuKu,



