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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JucuuiuimHa «KoHIenuuu coBpeMEHHOTO €CTECTBO3HAHMS) 00ECIeunBaeT MPHOOpEeTeHNe
3HaHUM M yMEHUIl B COOTBETCTBUM C TIOCYJAapCTBEHHBIM O0Opa30BaTENbHBIM CTAaHAAPTOM,
cofeiicTByeT (yHIAMEHTANIM3alUUd O00pa3oBaHMsA, (OPMHPOBAHMIO HAYYHOTO MBIIUICHUS U
CHOCOOHOCTH K BOCHPUATHIO HAYKH KaK €IMHOTO LIEJI0r0, YaCThI0 KOTOPOT'O SBJISIETCS MaTeMaTHKa.
Llenpio mpemogaBaHusi AUCUUIUIMHBI SBISETCS O3HAKOMIIGHHE CIylIaTteled ¢ (QU3NIeCKUuMHU
HNPUHIUIIAMH, 3aKOHAMH, MOJEIISIMH TO3BOJISIOIIMMU OOBSACHUTDH OKPYKAIOIIMKA HAC MUD KUBOH U
HEKUBOM MPUPOJIBI C TTO3UINIA COBPEMEHHOM (PU3MKH, a TaK)Ke HEKOTOPBIX Pa3/IeioB IKOJIOTHH.

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

JlaHHas AMCLUMIUIMHA OTHOCUTCS K 00s3aTelIbHOM uyacTH 00pa3oBaTENbHON MNPOrpaMMBI.
Jucnuminza «KoHIenuuu coBpeMeHHOro0 €CTECTBO3HAHUA» BXOAMUT B LUKJ JUCLUIUIMH, KOTOpBIE
o0ecreynBaroT OBJaJileHHe O0IEeHaAYYHbIMU 3HAHUSAMH B 00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS U
CBSA3b MX C MAaT€MaTUYECKUMHU JUCLUUIUIMHAMH, HEOOXOIUMMBIMU JUIsl MOATOTOBKH CIIELUAINCTa
MaTemaTtuka. OHa OCHOBBIBAETCS HAa 3HAHMSX, ITOJIyYE€HHBIX CIyLIATENIIMU IIPU U3Y4YE€HUN JUCLIUIUINH
«Matemarudeckuii aHanmsy, «Anredpa», «/luddepennmansapie ypaBHEHUS». 3HAHUS W HABBIKH,
HOJY4YEeHHbIE MPH M3YyYEHUHM JTUCHMIUIMHBI «KOHIENUHWH COBPEMEHHOIO €CTECTBO3HAHUSY,
UCTIONB3YIOTCS TIPU U3yYeHHH 00mIenpodecCHOHANBHBIX JUCIHILINH, a TAKKe PAga CIEeIUATbHBIX
JUCLUIUIMH.

3. [lnanupyemMsble pe3yJbTaThl 00yUeHHS MO TUCHUILINHE, COOTHECEHHBIE C MJIAHUPYEMBIMU
pe3yJibTaTaMH 0CBOEHHS 00pa30BaTe/IbHOI MPOrpaMMbl

IIponiecc M3ydyeHus TUCHMIUIMHBI HampaBieH Ha (OpMUPOBaHHE CIEAYIOIIUX 3JIEMEHTOB
kommnereHmii B cootBeTcTBun ¢ ®I'OC BO, OI1 BO 1 nproOpeTenus cneayomux 3HaHHH, YMEHHIH,
HaBBIKOB U (WJIN) ONBITA JESATEIbHOCTH:

dopmupyemas
KOMITeTEeHIIUSI

NHaukaTop N0CTUKEHUS]

Ilepeuenb
KOMIIeTeHIIN U

(xox u popMyJIpPOBKA)

(xox u popmyIHpPOBKA)

IJIAHUPYEMBIX PE3YJIbTATOB oﬁyqe}mﬂ

OobmenpodgeccuoHaIbLHB

1€ KOMIIETCHIIUHN

OIIK-3

CriocobeH NpUMeHsITh U
MOAU(DUIINPOBATH
MaTeMaTHYECKHE MOJICITH
JUTSL pEIICHUS 337124 B
obsactu
npodeccuoHaIbHON
JCSITEITBHOCTH

H-OIIK-3.2

O06magaeT CIrocOOHOCTRIO
CaMOCTOSTEILHOM
pa3paboTKU U aHATH3a
MaTeMaTHYECKUX MOIEIeH
ISt 37144
npodeccuoHaIbHON
JESITENBHOCTH
H-OIIK-3.3

NmeeT onwiT

3¢ GeKTUBHOI pa3paboTKu
¥ aHaIIn3a
MaTeMaTU4YECKUX MOJIeIel
JUTS PEIIeHUs 3a/1a4

3HaTh:

- o01Me QPyHIaMEeHTaIbHbBIC (PU3NUECKUe
pO0JIEMBbI JBM)KEHUS MaTePHAIIbHBIX 00BEKTOB B
MIPEICTaBJICHUSAX KIACCUIECKOH, KBAHTOBOM,
PENSITUBUCTKON MEXaHWK, B3aHMOCBSI3H
MIPOCTPAHCTBA BPEMEHH, MOJICIIHA BOJIIOLIUH,
OCHOBBI TEOPUHU OTHOCUTEIILHOCTH, & TAKIKE
HEKOTOPBIX Pa3/Ie]IOB MATEMATHIECKOH IKOIOTHH.
YMmeTh:

- hopmynHpoBaTh OCHOBHBIC 3aKOHBI,
BBIIAIOIIUXCS YUCHBIX, OCHOBHEIE UJIEH,
OTHOCSIIIUECS K TOMY WJIH HHOMY pa3Jeny
M3y4aeMbIX TeM (CM. HIXKe).

Buagers HaBBLIKAMM:

- OCHOBHBIMH ITPEJICTABICHUSMH O I[EIIOCTHON
KapThuHEe Mupa B paMKax €CTECTBEHHOHAYYHOU
rapajurm.




4. O0beM, CTPYKTYpA U CO/iepPKaHMe TN CHUTITHHbI

OO01mmas Tpy10eMKOCTh JUCIUTUINHBI COCTaBIsAeT 4 3aueTHbIe enuHullbl, 144 akan. gaca.

Bunsbl yueOHbIX 3aHATHI,
BKJIIOYAS CAMOCTOATEILHYIO PadoTy
CTY/1€HTOB,
U UX TPYA0eMKOCTh ®opMBI TEKYIIEro
(B akajeMHYeCKHX Yacax) KOHTPOIS
=9 NMeBaeMOCTH
N Tembl (pasesinl) 5 KonrakTHas padoTa ycnesaemoc
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Tallbl Pa3BHTHS H Jloknaasl CTyIEHTOB U
2. | cTaHOBJIEHUS 3| 4 4 2 8 JBL CTYA
UX 00CyXIIeHHEe
€CTeCTBO3HAHUS
3 OcHOBHBIC HlIeU 3 3 3 5 8 Jlokmaae! CTYJACHTOB U
' KJIACCUYECKON MEXaHUKHU. UX 00CyXIIeHHEe
MexaHnuueckasi KapTHHA
4, P 3|33 8
MUpa.
Beenenue B
5. A 3] 3 3 8 | KoutponbHas padora 1
ANIEKTPOIMHAMUKY.
HTroro 3a 3 cemecTp 16 | 16 4 36
6 BBenieHne B KBaHTOBYIO 4 4 4 1 8 JlokJ1azibl CTyIEHTOB U
' MEXaHUKY. ux o0CyXIeHne
OKJIaJIBI CTYJICHTOB H
7. DaeMeHThI Onoconosioruu. | 4 4 4 1 9 A A YA
UX 00CyXKJIEeHHUE
8 DeMEHThI XUMHUYECKOM 4 4 4 1 8 JlokJ1azibl CTyIEHTOB U
' KHHECTHKH. nX 00CyXIIeHHEe
CpaBHHUTENHHBIN aHAN3
MexaHuku HerotoHa
9. ’ 4 | 4 4 1 9 Kontponbnas pabora 2
AJIEKTPOIUHAMUKH,
KBAaHTOBOM MEXaHHUKH.
0,3 1,7 |3auér
Hroro 3a 4 cemecTp 16 | 16 4 0,3 | 357
UTOro 32 | 32 8 03 | 71,7




Conep:xaHue pa3ieioB JMCHUILIHHBI.

Tema 1. BBoauasi JeKuus.

3ajauyl COBPEMEHHOI'O €CTECTBO3HAaHUA. MexaHM3Mbl I103HABATEIbHON JESTEIbHOCTH
yenoBeka. Hayka — Boiciast hopma 3HaHUM. OCHOBHBIE IIOJ0KEHUS CO3AaHUS (PU3MUECKON MOJIENH.
[TpoGiieMbl ecTecTBO3HAHUS Ha IyTH [T03HAHUS MUpa. MaTemMaTuka — SI3bIK HaYKH.

Tema 2. JTanbl pa3BUTHSA U CTAHOBJIEHUS €CTECTBO3HAHMS.

IlepBble HayuHbIE ILIKOJIBI, OCHOBHBIE MJIEH W B3IUIAIbl. llepBble ecTecTBOUCIBITATENN U
OCHOBOIIOJIOKHUKH €CTECTBO3HAHHUS.

Tema 3. OcHOBHBIE H/IeH KJIACCHYECKOH MeXaHUKH.

OcHoOBHbIE HeH Kiaccuuecko MexaHuku. KoH¢urypanmoHHOE NPOCTPAaHCTBO U BpEMs.
[IpyHIUIT OTHOCHUTENIBHOCTH U AerepMuHupoBaHHOCTH. ['. I'amuneit, . HeroToH — ocHoBaTenu
KJIACCUYECKOM MEXaHUKH. JIBH)KEHHE, CKOPOCTb, yCKOpeHue. OCHOBHBIE 3aKOHBI KJIACCHYECKON
mexaHuku. IlpeoOpazoBanue [anmnes. YpaHenue apmwxkeHus HbrOTOHA, ypaBHEHHE BHKCHUS,
3anucaHHoe B (hopme ["amuibTOHA.

Tema 4. Mexannueckasi KApTHHA MUPaA.

CucteMmsl ¢ 0oHOI U ByMs creneHssMu cBoOobl. [loHsTHe noTeHuuana. 3akonsl Keriepa.
[TpriMepbl MEXaHUUECKUX CUCTEM.

Tema S. BBenenue B 2JIeKTPOAMHAMHUKY.

OcHoBHblE 3aKOHBl 3jekTpoauHamuku. [lonstue monsa. VYpaBHenus Makcsemia.
[TpeoOpa3oBanue JlopeHua. AHanu3 U MHTEpHpeTanus ypaBHeHU MakcBeuia U npeoOpa3oBaHUs
Jlopenna. OnsiT Maitkenscona-Mopau. [lpunnun otHocuTenbHOCTH. OCHOBHBIE 33J]a4H U BBIBOJIBI
U3 NPUHLUIA OTHOCUTEIBHOCTH (M3MEHEHHE IJIMHBI OTpEe3Ka, M3MEHEHUE BPEMEHH, CIO0XKEHHE
CKOpPOCTEH, Macca U UMILyJIbC). AHAJIU3 JaHHbIX 3a7a4. CBsa3b npeodpazoBanuil Jlopenua u [Manumnes.

Tema 6. OCHOBBI KBAHTOBOI MEXaHHKH.

Ilonsatna wyactun wu  BoinH. BomHoBoe nBwxkenue. Ilocrymarsr bopa. IIpunnun
HeonpeneneHHocTy. ['eizenbepr, [lnank, lllpenunrep — Bkiaag B pa3BUTHE KBAHTOBOM MEXaHUKH.
OcHOBHbBIE 3aKOHBI KBAaHTOBOII MEXaHHMKH. AHAJIU3 3aKOHOB KBAaHTOBOW MEXaHUKHU C 3aKOHAMH W3
JPYTHUX Pa3/eioB.

Tema 7. D1eMeHTHI 0MOCOLMOJIOTHH.

OcHOBHBIE MM NIPU MOCTPOECHUHU TeopuH B Ouocoruonoruu. [Ipencrasnenuss ManbTyca,
®epxronbcTa, XaTdynHcoHa. OJTHOBUAOBBIE MOAeNU. MoJenb «XUIMHUK-XKepTBa». CpaBHUTEIbHBIN
aHayn3 mozeel. U3nuecknii SKCIIEpUMEHT U €r0 CPAaBHEHUE C MATEMAaTUYECKUMH MOJEIISIMH.

Tema 8. D1eMeHTHI XMMHUYECKON KMHETHKH.

OcHoBHbIE BHJIBI peakuuii, aHamu3 U ux BUA. B3rmsaael benoycoBa m XKaboTuHckoro npu
aHayM3e XUMudeckux peakuuid. Cucrema ypaBHeHuidl benoycosa-’KaOotunckoro. OObsiICHEHUS O
aHanmu3y cucteMsl benoycoa-)KabotuHckoro noHatus 1upysus.

Tema 9. CpaBHuTeIbHBINH aHaIN3 MexaHUKU Hb0TOHA, 3JIeKTPOIMHAMMKH, KBAHTOBOM
MEXaHUKH.

[ToBTOpEHNE OCHOBHBIX 3aKOHOB U YPaBHEHHH KJIACCUYECKONW MEXAHUKH, FIEKTPOIUHAMUKH,
KBaHTOBOM MexaHMKHU. IIpeoOpazoBanus [amunes. IlpeoOpasoBanus Jlopenua. OcHOBHBIE
YpaBHEHUS — W MHTEpPHpETalus JJaHHbIX YpPaBHEHMM @pU TMepexoJe OT OJHOro paszjelna
€CTECTBO3HAHMUSI K IPYrOMY.

5. Oﬁpaf‘lOBaTeJIbele TEXHOJOIr'MH, B TOM YHUCJI€ TEXHOJOIUuM 3JJICEKTPOHHOIO Oﬁy"leHI/IH H
AUCTAHIHUOHHbIC 06pa3OBaTe.11bele TEXHOJOIMH, HCHOJbB3YEMBIC IIPU OCYIIECCTBJICHUU
05pa3OBaTeJIBHOFO nmpouecca mo TMCumIlinHe

B npouiecce 00yueHust HCMOIB3YIOTCS clleAyronne o0pa3oBaTebHbIe TEXHOIOTHH:



BBoanasi nekuusA — gaeT NEpBOE EIOCTHOE MPEICTABICHUE O TUCUUIUIUHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3y4eHUs NaHHOW MUCHUIUIMHBI. CTYIEHTHl 3HAKOMATCA C Ha3Hau€HUEM U
3a/lagyaM# Kypca, €ro poJibl0o H MECTOM B CHCTEME YYE€OHBIX TUCIMIUIMH U B CHCTEME IMOATOTOBKH B
uenoM. Jlaercs kpatkuii 0630p Kypca, UCTOpUs Pa3BUTHS HAYKH U MPAKTUKHU, JOCTHKEHUS B ITON
cdepe, UMEHA U3BECTHBIX YUYCHBIX, M3JIaraloTCs MEePCICKTUBHBIC HAIIPaBJICHUS HccienoBanuii. Ha
9TOM JIEKIIMH BBICKA3bIBAIOTCS METOJIUYECKUE U OPTaHU3allMOHHBIE 0COOEHHOCTH pabOThI B paMKax
JTAHHOW TUCUUILIMHBI, 8 TAK)KE JACTCS aHAIN3 PEKOMEHIyeMOH y4eOHO-METOANYECKON TUTEPATYPHI.

AkajeMHuyecKasi JIeKIHSI € DJJIeMEHTAMH JieKUMHu-0ecebl — TOCIEIOBATEIBLHOE
U3JI0)KEHUE MaTepuasa, OCYILECTBISIEMOE NMPEUMYILIECTBEHHO B BUJE MOHOJOra IpernoaaBaTes.
DneMeHTHI JIeKIIMU-0ece/lbl 00eCTIeYrBa0T KOHTAKT IPEroAaBaress ¢ ayIMTOpUeH, YTo MO3BOJISET
MPHUBJICKATh BHUMAHUE CTYICHTOB K Han0oJiee BAKHBIM TEMaM TUCIUIUINHBI, aKTUBHO BOBJICKATh UX
B Y4eOHBII MpoIecc, KOHTPOJIUPOBATh TEMIT M3JI0KEHUS y4eOHOro MaTepualia B 3aBUCUMOCTU OT
YPOBHSI €r0 BOCIIPHSITHSI.

IIpakTnyeckoe 3aHATHE — 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH U
HABBIKOB I10 3aKPETUICHUIO TIOJYYCHHBIX Ha JICKITUU 3HAHUMN.

KoncyabTaumm — Bua Y4eOHBIX 3aHATHN, SBISIFONIUHACA OTHOW W3 (OPM KOHTPOJIS
CaMOCTOSITEIIbHON pabOThI CTyIeHTOB. Ha KOHCYNIbTAIUAX 110 MPOCKOE CTYIEHTOB pacCMaTPUBAIOTCS
HauboJee CI0KHBIE MOMEHTHI IIPY OCBOGHUU MaTepHualia JUCIUILTUHBL, IPeroiaBaTeib OTBEYaeT Ha
BOTIPOCHI CTYJICHTOB, KOTOPBIC BOZHUKAIOT Y HUX B MTPOIIECCE CAMOCTOSTEILHOU PabOTHI.

6. IlepeyeHb JIMIEH3MOHHOTO W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 TPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHH 00pa30BaTelbHOr0 mpoiuecca 0
AUCHUILINHE

B niporiecce ocyiecTBiaeHus 00pa3oBaTeIbHOTO MPOIECcca M0 JUCIUTUTMHE HCIIOIB3YOTCS:

st (POPMUPOBAHUST MATCPUAIOB JIJISi TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W TIPOBEIACHHS
MPOMEKYTOUHOW aTTEeCTAIMH, ISl OPMUPOBAHUS METOIUIYCCKUX MATEPUAIIOB 110 TUCIUILTHHE:

- nporpammbl Microsoft Office;

- u3gaTeibckas cucreMa LaTex;

- Adobe Acrobat Reader.

7. TlepeyeHb cOBpeMeHHBbIX MNpPodecCHOHATBHBIX 0a3 [JaHHBIX W HMH(POPMALHMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYILIECTBJEHHH 00pa3oBaTe/JbLHOI0 Ipouecca no
AUCHHILIMHE (IPH He00X0AMMOCTH)

B npornecce ocymecTiaeHust 00pa3oBaTeNbHOTO MpoLecca M0 AUCHUIUINHE UCIOIb3YIOTCS:

- ABroMartu3upoBaHHas OubnuoreyHo-uHdopmarmonHas cuctema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0nOMMoTedHas cucrema «HOpaiit» https://urait.ru

- DnekTpoHHO-0nOMMoTedHas cucrema «Jlauby http://e.lanbook.com/

- DnekTpoHHO-0nbanoTeuHas cuctema «Koncynbtant CTyneHTay:
https://www.studentlibrary.ru/

8. IlepeyeHb OCHOBHOIi M IONOJTHUTEILHON Y4e0HOIi JIUTEPATYPbI, pecypcoB HH(POPMALTHOHHO-
TeJ1eKOMMYHUKAaNOHHOM ceTH « AHTepHeT», HeO0XOAUMBIX /JIsl OCBOCHHMS JMCIHIIIHHbI

a) OCHOBHasI JIUTEpPaTypa
1. B. II. Jlexnukos, I'. M., Haxxmyaunos, B. JI. Kykymkna Konnenmuu coBpeMeHHOro
ecTecTBO3HaHus - Spocnasis: SApl'Y, 2000.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/
http://e.lanbook.com/
https://www.studentlibrary.ru/

http://www.lib.uniyar.ac.ru/edocs/iuni/19990601.pdf
2. A. B. IIpoka3nukoB KoHIenuuu COBPEMEHHOr0O €cTecTBO3HaHUs - Spocmasis: Apl'Y,
2007. http://www.lib.uniyar.ac.ru/edocs/iuni/20070116.pdf

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. Jlanpmay JI. /1., JIu¢pmmn E. M. Teopernyeckas ¢usuka. Tom 1. Mexanuka. - Mocksa:
OU3SMATIIAUT, 2012. https://www.studentlibrary.ru/ru/doc/ISBN9785922108195-
SCNO0000/000.html

2. YO. C. KonecoB Konneniuu coBpeMEHHOTO €CTECTBO3HAHUA. MaTeMaTH4YeCKUi MOIX0/T -
SIpocnasine: ApI'Y, 2003. http://www.lib.uniyar.ac.ru/edocs/iuni/20030277.pdf

3. Apsonpny B.M. MaremaTtuueckue MeETONBlI KJIacCHMUecKol MexaHuku. M.1974.
https://matematika76.ru/fm/arnold_mmkm.pdf

4. Konecos 10.C. Tlonynsapuas maremaruueckas ¢pusuka. SApocmasmib, 2005.
http://www.lib.uniyar.ac.ru/edocs/iuni/20050292.pdf

9. MarepuajibHO-TeXHHYecKasi 0a3a, HeoOXoaMMasi VIS OCYIIeCTBJIEHHsSI 00pPa30BaTeIbLHOI0
npouecca no JUCHHUIINHE

MarepuanbHO-TeXHHUECKass 0a3a, HEOOXOouMas Ui OCYHIECTBICHHS OOpa30BaTEIHHOTO

mpouecca 1o AMCHUIIMHE BKIIXOYACT B CBOI cOCTaB CIICHHAJIBbHBIC TIOMCIICHUA !

yueOHbIe ayTUTOPUU JJIsl IPOBEACHUS 3aHATHH JIEKLIMOHHOIO THUIIA;

yueOHbIE ayTUTOPUU JJIsl IPOBEACHUSI IPAKTUUECKUX 3aHATUN (CEMUHAPOB);

yueOHbIe ayTUTOPUHU JJIsl IPOBEICHHSI IPYNIIOBBIX U UHAWBUAYAJIbHBIX KOHCYJIbTALIUH;
y4eOHbIe ayTUTOPUHU IS IPOBEJICHHSI TEKYILLEr0 KOHTPOJIS ¥ IPOMEXKYTOUHOM aTTecTalum;
MOMEIIEHUS ISl CaMOCTOSITENbHOM paboThl;

IOMEIIEHUS JJI XpaHEHUs U NPOPHIAKTUYECKOro OOCIYXKHBAHUS TEXHUYECKUX CPEACTB
o0OyueHusl.

[Tomemienust Ansi CaMOCTOSITENIBHOW PabOThI OOYYAIOMIMXCS OCHAIICHBI KOMITBIOTEPHOM

TEXHUKOW C BO3MOXHOCTHIO MOJAKIIOUeHUs K cetu «VHTepHeT» MW olecredyeHueM J0CTyla B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEAY OpraHU3aI|H.

ABTOp:

JOLEHT Kadeapsl uddepeHaIbHbIX YpaBHEHUH, K.¢.-M.H. J.A. Kynukos
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https://www.studentlibrary.ru/ru/doc/ISBN9785922108195-SCN0000/000.html
http://www.lib.uniyar.ac.ru/edocs/iuni/20030277.pdf
https://matematika76.ru/fm/arnold_mmkm.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20050292.pdf
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ONOUITAWNREO

IIpunoxenne Nel k paboueil nporpaMme AUCHHUIIIMHBI
«KoHuenuuu coBpeMeHHOr0 eCTeCTBO3HAHUS»

MoH/1 OLIEHOYHBIX CPEJACTB
AJIs IPOBe/IeHUs TeKylleil U MPOMeKYTOYHOI aTTecTalliu CTY/AeHTOB
1O JUCHUIINHE

1. TunoBbIe KOHTPOJIbHBIC 3aIaHUA UJIH UHBIC MaTepHaJIbl,
HCII0JBb3YEMbIE B IIpOLECCE TeRymeﬁ arrecranumn

(mpoBepka cpopmupoBanHoctu OIIK-3,
(B 4acTH yMEHHSI HaXOXK/ICHUS SKCTPEMAITH, YMEHUS UCCIICA0BaHMs (QYHKIIMOHAIIA)

Tembl pedepaToB U 10KIAT0B

OCHOBOIIOJIOKHHMKH ecTecTBO3HaHMA. [1naron. MaeamucTrnyeckas mKkoa.
OCHOBOMOJIOKHUKH €CTECTBO3HAHUS. ApUCTOTENh. MaTepraiucTuueckas mKoJa.
[Tudarop, demoxpur.

OcHoBHble uaeu Mexanuku Hoetotona. Bkiiag U. HeloToHa B pa3BUTHE €CTECTBO3HAHMSL.
[Tpunuun gerepmunrpoBanHocTy ['anmunes. Bxian I'. ['anunes B ectecTBO3HAHHUE.
3akonsl Kemiepa.

H. Konepnuk. B3risapl Ha mocTpoeHrne Mupa.

OCHOBHBIE UJICH JIEKTPOANHAMUKH.

Makcseiut, ypaBHeHUs: MakcBea.

. A.Ilyankape — BKJIaJl B TEOPUIO OTHOCHUTEIBHOCTH.
. A.DUHIITEWH — BKJIaJ B TEOPUIO OTHOCUTEIBHOCTH.

OmneiT Maiikenscona — Mopiu.
OcCHOBHBIE U/IeV KBAHTOBOM MEXaHUKH.

. Ipénunrep. Ypasuenue Ulpéaunrepa.

. I'eitzendepr.

. Ilmank.

. OnHOBHI0OBBIE MOJIENH, YUEHBIE, BHECIINE BKJIAJ B UX TIOCTPOCHHSI.
. JIByBUJIOBBIE MOJIENIH, YUEHBIE, BHECIINE BKJIA/l B UX ITOCTPOCHUS.
19.
20.

JIngnocts benoycosa.
JInanocts YKaboTUHCKOTO.

HpaBnna BbICTABJICHUSA OLICHKH 3a peq)epaTbl H JOKJIaAbI

O1ieHKa BBICTABIISIETCS TIO CIEAYIOIIEMY PUHIIHITY:

MOJTHOCTBIO M MIPABUIILHO PACKpbITa TeMa (COOOIIEHbI OCHOBHBIE TIOHATHS, KOHIEMIINH,
CBSI3b C IPYTMMH pa3fiellaMu €CTeCTBO3HAaHUS) — 3 Oaia;

TeMa PACKPBITA MOJTHOCTHIO, HO OTCYTCTBYIOT HYKHBIE TMIOSICHEHHSI OCHOBHBIX TIOHSATHIH,
KOHIIETIIIHH (COOOIIEHbI OCHOBHBIE TTOHATHS, KOHIIEIIIINH, CBSI3b C APYTHUMH pa3eiiaMu
€CTeCTBO3HaHUs) — 2 Oana;

TeMa packpbiTa hopmanbHOo — 1 Oa.

KonTposbnas padora Nel

1. Tycrs E = (ax’y, y°x,0) —snexrpuueckoe nose

a. Ilpu xakom @ mone OyaeT coaeHOUIATbHBIM?

6



b. MoHO 11 yTBEpKAaTh, 9TO 3TO T0JIE TIOTEHIUATIBHOE?
2. Ilycts momuas sHeprus paBHa E, a norenumanbHas sueprus U(X)=U, =const. Macca

gactuipel M. YacTuna HaxoAWTCA B CEIMEHTE x <[0,a] M COCTOSHUE HE MEHAETCA CO
BpeMeHeM. HallTu paspenieHHble ypOBHM 3HEPTMM M BHUJ COOTBETCTBYIOLIEH BOJIHOBOM
¢ynxuum: U, =l,a=7,m=0.1.

3. Ectb 2 cucreMsl koopAauHat. BTopas cuctema ABMXKETCS OTHOCUTEIHHO IMEPBOl CO CKOPOCTHIO
V.

a. KakoBa momkHa OBITH CKOpOCTH V, 49TOOBI JUIMHA Tela B JIBIKYIICHCS CHCTEM
KoopAuHaT cokpartuiachk Ha 10%.
b. MosxeT i1 AJTMHA COKPATHTHCS B 2 pasa.

4, SBnserca M JaHHas cHiIa NOTEHIMaNbHOH? EcHM OTBET NHOJMOKHUTEIbHBIM, BBIIHCATH
COOTBETCTBYIOLIUI NOTEHUMAN f = (sin X, cosy,0).

5. Cuna, neiicTByromiasi Ha MaTeMaTHYECKOE TEJIO MAcchl 1 MPU OJHOMEPHOM JIBUXKEHUU = f.
Hanwucats ypaBHenue nBmxenus: a) B popme HeroTona; b) B opme 'amuinbToHa (yKasaTh
COOTBETCTBYIOIYIO (QYHKIUIO ['aMUIbTOHA).

f =ax’.

HpaBI/IJIa BBICTABJICHUS OLCHKH 110 pe3yjabTaTaM KOHTpOJ’ILHOﬁ pa60T1>1

OrieHka 1o pe3ysIbTaTaM CaMOCTOSATEIHHONM paOOThI CYUTACTCS B OAJIIaX IO CIICIYIOIIEMY IPHHIIHITY:
" 33 KaXXJI0€ MOJHOCTHIO MIPABIIILHO BBIIIOJIHEHHOE 3a/laHne — 3 Oaia;
"  [IpH pelICHUH JOMYILIEeHbI He3HAUUTEIbHbIC OTMOKN — 2 Oalia;
" [IPaBWIBHO BBIOpAH CIIOCOO pelieHus 3aJaHusl, HO IIPHU €ro pean3aiiy JA0MYIIeHbl rpyobie
ook — 1 6an.

KontpoabHas padora Ne2
(MpUBOAUTCH NPUMeEP OHOIO U3 BADHAHTOB)

1. Ilycts E = (ax2y, y2x,0)— JJIEKTPUUYECKOE TIOJIE.
a. Ilpu kakom @ moie OyAeT CONEHOUIaTbHBIM.
b. MoHO JIn yTBepKIaTh, YTO JaHHOE IOJIE COJICHOUIATBHOE?
2. Tlyctb monmHas SHeprusi E, a NoTeHuuanbHas sHeprus U (x) = U = const. Macca uactuus

M. YacTuia HaXoJUTCS B CETMEHTE X < [0,a] U COCTOSIHUE He MeHsieTCsl co BpeMeHeM. Haiitu
pa3pelieHHbIe YPOBHU U BHJI COOTBETCTBYIOIIEH BOJHOBOU (pyHKIIUU
Up=Lla=7,m=0.1
3. Ectp nmBe cumcrembl koopaumHaT. Bropas cucTrema IBMKETCS OTHOCHUTENFHO TIIEPBOM CO
ckopocThio V.
a. Kaxkas JOJI’KHaA OBITH CKOPOCTH V, YTOOBI JJIMHAa TEJla B HBH)KyHIeﬁCﬂ CHUCTEMC
KOOpJIUHAT cokpaTuiachk Ha 10%.
b. Moxer nu AJIMHa COKpAaTUThCS B 2 pasa.
c. Kak nmpeoGpazoBanust JIopeHiia cBsizanbl ¢ mpeoOpa3zoBaHusaMu [ amues.
4. Hamwmcartp cucremy auddepeHIHaIbHbIX YPaBHEHHH, MOJICTHPYIOMIUX KOHKYPEHIIHIO TBYX
BHUJIOB.
a. HaifTu Bce COCTOSHUS pPaBHOBECHS STOW CHUCTEMBI MPHU CICAYIONIMX 3HAYCHUIX

napamerpo. ] =02 =3, =P =271=y72=1 wu wuccnenoparr ux Ha
YCTONYUBOCTb.
b. OGBACHUTL GHONOTHYECKHI CMBICT MOJTyYEHHBIX PE3YIIBTATOB.



IIpaBuJa BbICTaBJIeHUs OLEHKH MO Pe3yJbTaTaM KOHTPOJIbHOM padoThl

OreHka 1o pe3ysibTaTaM CaMOCTOSITEIbHON PadOThI CYMTACTCS B OaJU1ax 1Mo CIEAYIONIEMY IPUHIIHITY:

3a KaXK/10€ MTOJHOCTBIO IPABUIILHO BBIMIOJIHEHHOE 3a7aHnue — 3 Oaa;

[IPU PEUICHUH JOMYIIECHbI He3HAUYUTEIIbHBIC OITHOKH — 2 Oasuia;

[IPAaBUJIBHO BBIOPAH CIIOCOO PELICHHS 3aJaHus, HO MPH €ro peaar3aliy JA0MYIIeHb TPYObie
omnbku — 1 6ami.

2. CIHCOK BONPOCOB M (MJIM) 3aJaHUI JIJIA TPOBeeHUsI MPOMeKYTOUYHOI aTTeCTAallU

NS

©o

10.
11.

12.

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,

Bomnpocsl k 3a4ety
3agaun COBPEMEHHOTO ecTecTBO3HaHUs. [IpoOaeMbl ecTecTBO3HAHMS HA IIyTH MTO3HAHUS MUDA.
MexaHn3MBbI IO3HABATEIBHOM EATENBHOCTH YEI0BEKA.
Onpenenenne Mozenu. MecTo MOIEIMPOBAHUS CPEIU METOAOB [TO3HAHUS.
Onpenenenue moaenu. Knaccudukanus Mozenei (B 3aBUCMMOCTH OT CJIO)KHOCTH 00BEKTa, OT
omeparopa MOJEIH, OT LEeJed MOJACIUPOBAHUA, OT IapaMETPOB 3aJa4d, OT MeEToJa
peanu3anun).
Otanbl pa3BUTUS U CTAHOBJIEHUS €CTeCTBO3HaHUs. [IepBblie HayUHbIE IIKOJIbI, OCHOBHBIE UJIEH
Y B3IJISIZIBL.
OcHOBHBIE Ui Ki1accuueckoi Mexanuku. KonpurypannonHoe mpocTpaHcTBO U BpemeHu. 1.
HpI0TOH — OJMH U3 OCHOBATENEH KJIACCUYECKON MEXaHUKHU.
I'. Tamwei. [IprHOKAII OTHOCUTENBHOCTH U JIETEPMUHHUPOBAHHOCTH. JIBMKEHHE CKOPOCTb,
yckopeHue. OCHOBHBIE 3aKOHBI KJIACCHUECKON MEXaHUKH.
Mexanuueckas kapTuHa Mupa. 3akonsl Kennepa. [IpuMepsl MEXaHMUECKUX CHCTEM.
OcHOBHBIE 3aKOHBI d3JeKTpoauHaMuKU. IloHATHE mONIA.  3aKOHBI AJIEKTPOAMHAMUKH.
Pacnpoctpanenue 3aKkOHOB MEXaHUKH Ha JTAHHBIN pa3aesn pU3HuKH.
Makxkcsem, Jlopenu. Knaccuueckas a1eKTpoAMHAMUKA.
VYpaBuenus Makcsenna u npeodpaszoBanus JlopeHna — uaTepnperanus oObsicHeHrne. OnbIT
Maiikenscona-Mopiu.
[Tpunuun otHocutenbHOCTU. A. DWHIITEHH. OCHOBHBIE 3aJaud W BBIBOABI  NPUHIMIA
OTHOCHUTENIbHOCTU A. DHHIITEIHA (3aKOH X0/1a YacOB, CJIOXKEHHUE CKOPOCTEH U T.JI.).
[Tpuntun otHOCcUTENbHOCTH. CBsI3b MIpeoOpa3zoBanwmii Jlopenia u ["amunes.
OcHoOBBI KBaHTOBOM MexaHUKU. [IoHsATHS YacTul 1 BoaH. BonHOBOE ABMXKEHHE.
[Tpunnun neonpenenennoctu. ['eitzendepr, [lnank, [lpenunrep.
OmnsiT Pesepdopaa. OcHOBHBIE 331a4K U BBIBOBI.
OcHOBBI KBaHTOBOW MexaHUKH. OCHOBHBIC YpaBHEHHUSI.
3aKOHBl KBAaHTOBOM MEXAHUKH, IIEPEHOC JAaHHBIX 3aKOHOB Ha Jpyrue pasJensl
€CTECTBO3HAHMS.
OneMeHThl OMOCOIUOIOTHH.
OIHOBUIOBBIE MOJEIIH.
JIByBHIOBBIE MOJEIIH.
OneMEeHTbl XMMUYECKON KUHETHKH.
JInunocts XKabotunckoro. Cucrema ypaBHenuit benoycosa — Xabotunckoro.
JInanocts benoycoBa. Cuctema ypasaenuii benoycosa — XKabotunckoro.

3. Onucanne npoueaypsl BbICTABJIEHUS OLIEHKHU

B 3aBucumoctu ot YpPOBHA C(I)OpMHpOBaHHOCTI/I KaXOOH KOMIIETCHIIMM I10 OKOHYaHWUU

OCBOCHHA NUCHHUIIIMHBI CTYACHTY BBICTABJIACTCA OILCHKA. 21.]'[5[ JUCHUILUINH, U3YYaCMBIX B TCUCHUC
HECKOJIBKHUX CEMCCTPOB, OLICHKA MOKCT BBICTABJIATHCS HC TOJIBKO IO OKOHYaHUHN €€ OCBOCHU A, HO U



B IIPOMEXYTOUHBIX CEMECTpax. Bua oneHKH («OTIMYHO», «XOPOIIO», «yIOBJIETBOPUTEILHOY,
«HEYIOBJIECTBOPUTEIILHO», «3auTEHO», «HE 3aYTEHO») OIpeaenseTcs  pabouell mporpamMMmoi
JUCLUIUIMHBL B COOTBETCTBUHU C Y4EOHBIM IJIAHOM.

O1eHKa «OTJIMYHOY BBICTABIISIETCS CTYICHTY, Y KOTOPOTO KaXK/1asi KOMIIETEHIIMS (ITOJTHOCThIO
WM YaCTUYHO (popMHUpyeMast JaHHOM TUCIUILINHOM) chOpMUPOBaHA HA BBICOKOM YPOBHE.

O1eHKa «XOpOIIO0» BBICTABIIAETCS CTYIEHTY, Y KOTOPOTO KaXkJasi KOMIIETEHLUs (TIOJIHOCTBIO
WIN YaCTUYHO (hopMuUpyeMasi JTaHHOH AMCUUIUIMHON ) CPOPMHUPOBAHA HE HIKE, YEM Ha IPOABHHYTOM
YPOBHE.

OneHka «yJOBJIETBOPUTEIIBHO» BBICTABIISIETCA CTYIEHTY, Y KOTOPOrO KaXk/1asi KOMIIETCHIIMS
(TIOTHOCTBIO WJIM YaCTUYHO (hopMHUpyeMasi JaHHOW JUCIHILTUHON) c()OPMUPOBAHA HE HUXKE, YEM Ha
IIOPOrOBOM YPOBHE.

OneHka «HEYTOBJIETBOPUTEIHHO» BBICTABISETCS CTYIEHTY, y KOTOpPOro XOTsi Obl o/Ha
KOMIIETCHIIHSI (ITOJIHOCTHIO WJIM YacTHYHO (popMHUpyemasi JTaHHOW NUCIUIUTMHON) chopmupoBaHa
HUJKE, YEM HA IIOPOI'OBOM YpPOBHE.



IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«KoHuenuuu coBpeMeHHOr0 eCTeCTBO3HAHM S

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JUCIHUIIJINHBI

OcHoBHOW (opmoli wm3nMOkKeHHs]  ydeOHOro Martepuana mo aucuuiuinHe «Konmenmun
COBPEMEHHOT'0 €CTECTBO3HAHUAY SBJISIOTCS JICKIUHU, IPUYEM B JOCTATOYHO OOJBIIOM 00beMe. ITO
CBS3aHO C TeM, 4YTO B OCHOBe «KOHIIEIIMM COBPEMEHHOTO E€CTECTBO3HAHHS JIEKHUT OCOOBIN
MaTemaruueckuil ammapar. [1o OOJBIIMHCTBY Te€M MpeayCMOTPEHbl MPAKTHUYECKHE 3aHSITHs, Ha
KOTOPBIX HNPOUCXOOUT 3aKPCIIJICHUC JICKOHMOHHOT'O MaTepuajia nyTeM HNpUMCHCHHA C€To K
KOHKPETHBIM (PU3UYECKUM 3aJjauaM M OTpaObOTKa HaBBIKOB PabOThl C MATEMATUYECKUM allllapaToM
«KoHuenuuu coBpeMeHHOTO €CTECTBO3HAHUSI.

JlJis yCHenHOro OCBOEHUSI JUCUUIUIMHBI OYEHb Ba)XHO pPELICHHE JOCTATOYHO OOJBIIOro
KOJIMYCCTBA 3a4a4, KaKk B ayJUTOPHH, TaK U CAMOCTOATCIIbHO B Ka4CCTBC AOMAIIHUX SaﬂaHHfI.
[Ipumepsl pemieHuss 3agad  pa3OUparoTCs Ha JIEKUUAX U MPAKTUYECKUX 3aHATHSAX, MPHU
H€06XOIII/IMOCTI/I o Hauboee TPYAHBIM TEMaM HNPOBOAATCA AOIIOJHUTCIBbHBLIC KOHCYJIbTAllUU.
OcHoBHasl 11eNb pelIeHus 3a/1a4 — IOMOYb YCBOUTH (PYHIAaMEHTAIbHBIEC MMOHSATHUS, 3aKOHBI 1 OCHOBBI
JaHHOTI'O Kypca. I[JI?I pelIcHuA BCEX 3a1a4 HCO6XOILI/IMO 3HAaTh U IIOHUMATh HGKHHOHHLIﬁ Marcpurall.
[Tosromy B mporecce H3y4eHUS OUCHUIUIMHBI — PEKOMEHIYETCS PEeryJsipHOE IOBTOPEHUE
MPOMICHHOTO JIGKIIMOHHOTO MaTrepuana. Marepualn, 3aKOHCIEKTHPOBAHHBIM Ha  JICKIUSX,
HEoOXO0IUMO JoMa emle pa3 mpopabarbiBaTh W NMPU HEOOXOAMMOCTH AOMONHATH MH(OpMalMei,
MOJIY4YCHHOM Ha KOHCYJIbTAIUAX, IPAKTUYECKUX 3aHATUSIX WU U3 YUeOHOM JIUTEpaTypHI.

Bonbiioe BHUMaHKME JOMKHO OBITH YJEJICHO BBIOJHEHUIO JOMaIlHEel padoThl. B kauecTBe
3alaHuil 11 CaMOCTOSATEIbHONW paboThI JloMa CTyJIEHTaM IpeajiaratoTcsl 3a/1ayd, aHaJIOIMYHbIE
pa3o0paHHBIM HA JIGKIMSIX M MPAKTHUYECKUX 3aHATUAX WM HEMHOro OoJiee CIIOXKHBIE, KOTOphIE
SABJIAIOTCA PE3YyJIbTATOM 06’I)CIII/IH€HI/I$I HECKOJIBKHMX 0a30BbIX 3aJa4.

Jlis TpoBepKM M KOHTPOJIA  YCBOCHHS TEOPETHYECKOI0 Marepuaia, MpUOOpEeTEeHHBIX
MMPAKTUYCCKUX HABbLIKOB pa6OTI)I IpoOBOAATCA CCEMHHAPCKHUEC 3aHATHA, KOTOPBIC IMIOMOIarOT
Pa3bACHUTH MaTepUall O MPONUAECHHOU TeMe.

B KOHIIC CEMECTpa U3YUCHUA JUCHUIIJIMHBI CTYACHTBI CIAI0T 3a4CT. 3a4ueT mo UToram epBoro
CEMeCTpa BBICTABISETCS 110 UTOT'aM TECTUPOBAHUS U KPATKOT'O COOECETOBAHHUS IO €r0 pe3yibTaTaM.

OcBOUTH BOIIPOCHI, H3JIaracMbI€ B MPOHCCCC MHIYUCHUA OUCHUIIIIMHBI «KOHHGHHI/II/I
COBPEMEHHOTO €CTECTBO3HAHUS» CAMOCTOSITENBHO CTYJIEHTY KpailHEe CIO0KHO. DTO CBA3aHO CO
CIIOKHOCTBIO M3y4aemMoro marepuaia U OospluM oObeMoM Kypca. IlosTomy mocemienue Bceex
ayJTUTOPHBIX 3aHSITHUI SIBISIETCS COBEPIIEHHO HEOOXOAMMBIM. be3 yIOpHBIX U PerysipHbIX 3aHSATHI
B TCUCHUC CCEMECTpa CAaTb 3a4CT U OK3aMCH II0 HMTOraM HU3Y4YCHHA AJHUCHUINIMHBLI CTYACHTY
MPaKTUYECKH HEBO3MOXKHO.
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