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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JucuuiuimHa «KoHIenuuu coBpeMEHHOTO €CTECTBO3HAHMS) 00ECIeunBaeT MPHOOpEeTeHNe
3HaHUM M yMEHUIl B COOTBETCTBUM C TIOCYJAapCTBEHHBIM O0Opa30BaTENbHBIM CTAaHAAPTOM,
coneiicTByeT (yHIaMEHTANIM3aUuu o00pa3oBaHus, (POPMUPOBAHUIO HAYYHOTO MBIIUICHUS U
CHOCOOHOCTH K BOCHPHUATHIO HAYKH KaK €IMHOTO LIEJI0r0, YaCTh0 KOTOPOTO SBJISETCS MaTEeMaTHKA.
Llenpio mpemogaBaHusi AUCUUIUIMHBI SBISETCS O3HAKOMIIGHHE CIylIaTteled ¢ (QU3NIeCKUuMHU
IOPUHIUIIAMH, 3aKOHAMH, MOJESIMU TO3BOJISIOIIMMU OOBACHUTH OKPYXKAIOIUH HAC MUP JKUBOH U
HEKUBOM MPUPOJIBI C TTO3UINIA COBPEMEHHOM (PU3MKH, a TaK)Ke HEKOTOPBIX Pa3/IeioB IKOJIOTHH.

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

JlaHHas AMCLUUMIUIMHA OTHOCUTCS K 00s3aTelIbHOM uyacTH 00pa30BaTENbHON MPOrpaMMBI.
Jucnuminza «KoHIenuuu coBpeMeHHOro0 €CTECTBO3HAHUA» BXOAMUT B LUKJ JUCLUIUIMH, KOTOpBIE
o0ecreynBaroT OBJa/IeHHe O0IEeHaYYHbIMU 3HAHUSAMU B 00J1aCTH COBPEMEHHOT'O €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,
UCIOJIb3YIOTCSI IPU U3YyYEHUH OO0IIETpo(ecCHOHANBHBIX TUCIUILINH, a TAKKE psAa clielrualbHbIX
JUCLUIUIMH.

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

IIponiecc M3ydyeHus TUCLMIUIMHBI HampaBiieH Ha (POPMHUPOBAHME CIEIYIOIIUX 3JIEMEHTOB
kommnereHmii B cootBeTcTBun ¢ ®I'OC BO, OI1 BO 1 nproOpeTenus cneayomux 3HaHHH, YMEHHIH,
HaBBIKOB U (WJIM) OMBITA JESATEITLHOCTH:

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

HN-OIIK-3.2

O06magaeT CIrocOOHOCTRIO
CaMOCTOSTEILHOM
pa3paboTKU U aHATH3a
MaTeMaTHYECKUX MOIEIeH
IUTS 3a7a4
npodeccuoHaIbHON
JIEATETHLHOCTH

3HaTh:

- o01Me QPyHIaMEeHTaIbHbBIC (PU3NUECKUe
pO0JIEMBbI JBM)KEHUS MaTePHAIIbHBIX 00BEKTOB B
MPECTABICHUAX KJIACCUUECKON, KBAHTOBOM,
PENATHBUCTKON MEXaHHK, B3aUMOCBS3U
MIPOCTPAHCTBA BPEMEHH, MOJICIIHA BOJIIOLIUH,
OCHOBBI TEOPUHU OTHOCUTEIILHOCTH, & TAKIKE
HEKOTOPBIX Pa3/Ie]IOB MATEMATHIECKOH IKOIOTHH.
YMmeTh:

- hopmynHupoBaTh OCHOBHBIC 3aKOHBI,
BBIAIOIIUXCS YUCHBIX, OCHOBHEIE HUJIEH,
OTHOCSIIIUECS K TOMY WJIH HHOMY pa3Jeny
M3y4aeMbIX TeM (CM. HHXKE),

- aHATM3UPOBATh UMEIOIIUECS MaTEMATHUECKUE
MOJIETIH TP PEIICHNU NPUKIIAIHBIX 3a]ad,
CBSI3aHHBIX C MPO(PECCHOHATBLHON AEITEIBHOCTHIO

H-OIIK-3.3

Biagern HaBLIKAMH:




Hmeet onbiT

3¢ dhexkTUBHOM pa3pabOTKU
U aHaJM3a
MaTeMaTHYECKMX MOJeei
JUTSL pEICHUS 33124

- OCHOBHBIMH IIPEICTABICHUSIMH O IIEIIOCTHON
KapTuHe Mupa B paMKax €CTECTBEHHOHAYyYHOU
napajgurm,

- CaMOCTOSITEILHOTO PEIICHUSI IPUKIIATHBIX 33714 C
HCTIONTF30BAaHUEM MaTEMAaTHYECKUX MOJIEIIeH

4. O0beM, CTPYKTYpA U cojiepsKaHue TN CHUTITHHbI

OO6m1ast Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3adeTHbIe eAuHUIbI, 144 akan. Jyaca.

Buabl yueOHbIX 3aHSATHIA,
BKJIIOYAS] CAMOCTOSITEILHYIO padoTy
CTY/I€HTOB,
H UX TPYI0€MKOCTh ®opMbI TEKYIIEro
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1. BBoanas nexuus 3 3 3 4
TaIlbI asBHTHS H Jloknaasl CTyIEHTOB U
2. | CTaHOBIEHHSA 3| 4 4 2 8 Y
UX 00CyXKIIeHHUE
€CTEeCTBO3HAHHUS
3 OCHOBHBIC HIICH 3 3 3 5 8 Jlokmae! CTYICHTOB U
' KJIACCHYECKON MEXaHMKH. ux o0CyXIeHne
MexaHndeckas KapTHHa
4. P 33 |3 8
Mupa.
Beenenue B
5. A 3] 3 3 8 Konrtponphas padora 1
3JIEKTPOJUHAMUKY.
HToro 3a 3 cemectp 16 | 16 4 36
6 BBeneHue B KBaHTOBYIO 4 4 4 1 8 Jlokmaae! CTYICHTOB |
' MEXaHUKY. UX 00CyXIeHHEe
OKJIaJIBI CTYJCHTOB H
7. DneMeHTsl Onoconronornu. | 4 4 4 1 9 A A yA
HX 00CyKJICHHE
8 DJIeMEHThl XUMUYECKOU 4 4 4 1 8 Joknaasl CTyJIEHTOB U
' KAHETHKH. HX 00CYKICHHE
CpaBHUTENBHBIN aHATIN3
Mmexanuku HeroToHa
9. ’ 41 4 4 1 9 KonrtponbHas pabora 2
3JIEKTPONHAMUKH,
KBAaHTOBOM MEXaHUKH.




0,3 1,7 |3auér

Hroro 3a 4 cemectp 16 | 16 4 0,3 | 357

UuToro 32 | 32 8 03 | 71,7

Conep:xaHue pa3iesioB JMCHUILIHHBI.

Tema 1. BBoauasi JeKuus.

3azayl COBPEMEHHOI'O0 €CTECTBO3HAaHUA. MexaHW3Mbl I103HABATEIbHON JESATEIbHOCTH
yenoBeka. Hayka — Boicias hopma 3HaHU. OCHOBHBIE IIOJ0KEHUS CO3AaHUS (PU3NUECKON MOJIENH.
[TpoGiieMbl ecTecTBO3HAHUS Ha IYTH IT03HAHUSA MUpa. MaTemMaTuka — SI3bIK HaYKH.

Tema 2. JTanbl pa3BUTHSA U CTAHOBJIEHUS €CTECTBO3HAHMS.

IlepBbple HayuHbIE ILIKOJIBI, OCHOBHBIE MJEM W B3IUIAlbl. llepBble ecTecTBOMCHBITATENN U
OCHOBOIIOJIOKHUKH €CTECTBO3HAHHUS.

Tema 3. OcHOBHBIE H/IeH KJIACCHYECKOH MeXaHUKH.

OcHoOBHbIE HjeH Kiaccuuecko mexaHuku. KoH¢urypanmoHHoe NMpPOCTPAaHCTBO U BpeMs.
[IpyHIMIT OTHOCHUTENIBHOCTH W AeTepMuHupoBaHHOCTH. ['. I'amuneit, 1. HeroToH — ocHoBaTenu
KJIACCUYECKOM MEXaHUKH. JIBM)KEHHE, CKOpPOCTb, yckopeHue. OCHOBHBIE 3aKOHBI KJIACCHUYECKOH
mexaHuku. [IpeoOpazoBanue [anmnes. YpaBuenue apmwkeHus HbIOTOHA, ypaBHEHHE BHUKCHUS,
3anucanHoe B (hopme ["amuibTOHA.

Tema 4. Mexannueckasi KApTHHA MUPaA.

CucteMmsl ¢ 0HOH U 1ByMs cTeneHsMu cBoOobl. IlonsaTue norennuana. 3akons! Kemiepa.
[TpriMepbl MEXaHUUECKUX CUCTEM.

Tema S. BBenenue B 2JIeKTPOAMHAMHUKY.

OcHoBHblE 3aKOHBl 3jekTpoauHamuku. [lonstue mons. VYpaBHenus Makcsemia.
[TpeoOpa3oBanue JlopeHua. AHanu3 U MHTEpHpeTanus ypaBHeHU MakcBeiia U npeodpa3zoBaHus
Jlopenna. OnbiT Maitkenscona-Mopau. [Ipuniun otHocuTenbHOCTU. OCHOBHBIC 337]a4H U BHIBO/IBI
U3 MPUHIUINA OTHOCUTEIBHOCTH (M3MEHEHHE JIMHBI OTpe3Ka, M3MEHEHUE BPEMEHH, CIOXKEHHE
CKOPOCTEH, Macca U UMITyJIbC). AHAIU3 JaHHBIX 3a7a4. CBs3b npeodpazoBanuii Jlopenua u [Nanues.

Tema 6. OCHOBBI KBAHTOBOI MEXaHHKH.

Ilonsatna wactun wu  BonH. BonHoBoe nBmxkenue. Ilocrymarsl  bopa. Ilpunnun
HeonpeneneHHocTH. ['eiizenbepr, [lnank, Illpenunrep — BkiIaag B pa3BUTHE KBAHTOBOM MEXaHUKH.
OcCHOBHBIE 3aKOHBI KBAaHTOBOM MEXaHHMKH. AHAJIU3 3aKOHOB KBAaHTOBOW MEXaHUKHU C 3aKOHAMH W3
JPYTHUX Pa3/eioB.

Tema 7. DneMeHTHI 0MOCOLMOJIOTHH.

OcHOBHBIE HJ€M NPU MOCTPOECHUHU TeopuH B Ouocormonoruu. IIpencrasnenuss ManbTyca,
®epxronbcTa, XaTuyMHcoHa. OJTHOBUAOBBIE MOAenU. MoJenb «XUIHUK-XKepTBa». CpaBHUTEIbHBIN
aHayn3 Mozeel. GU3ndecknii SKCIIEpUMEHT U €r0 CPABHEHUE C MATEMAaTUYECKUMH MOJEIISIMH.

Tema 8. Di1eMeHTHI XMMHYECKON KMHETHKH.

OcHoOBHBIE BHJIBI peaklui, aHamu3 U uX BUA. B3rmsaasl benoycoa u YKabGotuHckoro npu
aHayM3e XUMudeckux peakuuid. Cucrema ypaBHeHui benoycosa-’KaOotunckoro. OObsiCHEHHS 1O
aHanu3y cucteMbl benoycoBa-)KabotuHckoro noHATus 1upysus.

Tema 9. CpaBHuUTe/IbHBIN aHAIN3 MeXaHUKUA HbI0TOHA, 3J1eKTPOAMHAMMKHN, KBAHTOBOI
MEXaHUKH.

[ToBTOpEHNE OCHOBHBIX 3aKOHOB U YpaBHEHUI KJIACCUYECKOW MEXaHUKH, SIEKTPOAUHAMUKH,
KBaHTOBOM MexaHUKH. IIpeoOpazoBanus [amunes. IlpeoOpasoBanust Jlopenua. OcHOBHBIE
YpaBHEHHUS — M MHTEpIpeTalus JaHHbIX YpaBHEHHM ©pH TNepexoje OT OJHOIo paszfena
€CTECTBO3HAHMUSI K IPYrOMY.



5. OOpa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YHCJI€ TEXHOJOTHHM JJIEKTPOHHOrO O0y4YeHUs W
AUCTAHIIHOHHbIe o00pa3oBaTe/ibHble TEXHOJOTHH, HCHOJb3yeMble MPH OCYIIEeCTBIEHUH
00pa30BaTeILHOIO MPoOIEecca MO TUCHUILINHE

B nporecce 00ydeHHst UCTIONB3YIOTCS CIEAyIOINe 00pa30BaTeIbHbIE TEXHOIOTUH:

BBoanas jeknus — gact nepBoe LEJIOCTHOE IPEACTABICHNE O AUCLUIIIIMHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3yuyeHUs NaHHOW MUCUUIUIMHBI. CTYIEHTBl 3HAKOMATCA C Ha3HAuYE€HUEM U
3aJjayaMM Kypca, €ro pojbl U MECTOM B CUCTeME yYeOHBIX JUCLUIUIMH U B CUCTEME IIOJITOTOBKH B
nenom. Jlaercst kpaTkuii 0030p Kypca, UCTOpHS Pa3BUTHS HAYKU M MPAKTHKH, JOCTIKEHHS B ATOM
cdepe, MIMEHA U3BECTHBIX YYEHBIX, M3J1aratoTcs MEpCleKTUBHbIE HalpaBieHus ucciepoBaHuil. Ha
ATOH JIEKIIMU BBICKA3bIBAIOTCS METOJIMYECKHE U OPTraHU3alMOHHbIE 0COOCHHOCTH pabOThl B paMKax
JAHHOM JMCLUIUINHBL, a TAK)KE JAaeTCs aHAJIU3 PEKOMEHAYeMOH yueOHO-MeTOANYECKOH JINTepaTyphl.

AkageMuyeckasi JIeKIHMs € JJIeMEHTaMH JeKIuu-0eceabl — IIOCJIEI0BATEIbHOE
U3JI0KEHUE MaTepuasa, OCYLLIECTBISEMOE NPEUMYIIECTBEHHO B BHJE MOHOJOrAa IIPENoAaBaTelIs.
DeMeHTHI JIeKIMU-0ece bl 00ecTIeYrBal0T KOHTAKT MPENOAaBaTeNs C ayIMTOPHEN, YTO TO3BOJIAET
IpUBJIEKaTh BHUMaHUE CTYICHTOB K HauboJee BaKHbIM TeMaM JUCLUIUIMHBL, aKTUBHO BOBJIEKATh UX
B y4eOHBII MpOIecC, KOHTPOIMPOBATH TEMIT M3JIOKEHUSI y4eOHOro Marepuaia B 3aBUCHMOCTH OT
YPOBHS €TI0 BOCIIPUATHS.

IIpakTHYeckoe 3aHATHE — 3aHATHUE, NOCBSIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHUU W
HaBBIKOB I10 3aKPEIUICHUIO NTOJYYEHHBIX Ha JIEKIIUY 3HAaHUMH.

KoncyabTauum — BHUI y4eOHBIX 3aHATHH, SBISIOMIMKACS OJHOW W3 (OPM KOHTPOISA
CaMOCTOSTENIbHON paboThl CTyJeHTOB. Ha KOHCy/IbTasX 110 Ipoch0e CTYyJEHTOB pacCMaTpUBAOTCS
HauboJee CI0KHBIE MOMEHTHI IPY OCBOEHUU MaTepualla JUCUMILIMHBL, IPENo1aBaTelb OTBEYAeT Ha
BOIIPOCHI CTYZICHTOB, KOTOPbIE BOZHUKAIOT Y HUX B IPOLIECCE CAMOCTOSITEIbHON paboThI.

6. IlepeyeHb JMUEH3MOHHOTO H (MJIM) CBOOOJHO PACHPOCTPAHIEMOIr0 IPOrPaMMHOIO
ol0ecreyeHusi, HCIOJB3YeMOI0 MPH OCYHIECTBJICHHH 00pa30BaTeIbHOrO Ipomecca I0
AUCHHILIMHE

B nmporecce ocyrecTBiaeHns 00pa3oBaTeNbHOTO MPOIIECca MO TUCIUILIMHE UCTIONIB3YIOTCS:

s GOPMUPOBAHUS MATEPUATOB AJS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH U MPOBEACHUS
IPOMEXKYTOUHOM aTTecTauu, s GOopMUPOBAHUSI METOAMUYECKUX MAaTEPUAIIOB IO JUCIUILINHE!

- nporpammbl Microsoft Office;

- u3nareabckasg cucteMma LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMeHHBIX MNPO(ecCHOHAIBHBIX 043 [JaHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJb3yeMbIX IPH OCYLIECTBJIEHUN 00Pa30BaTeIbLHOI0 Mpouecca mo
AUCHHILIMHE (IPH He00X0AMMOCTH)

B nporuiecce ocyiiecTBiaeHUs 00pa30BaTEIbLHOrO MpoLecca MO AUCIUIIIINHE UCIIONIb3YIOTCS:

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

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

- DiekTpoHHO-0MOMMoTeuHas cucrema «Jlauby http://e.lanbook.com/

- DneKTpoHHO-0nbanoTeuHas cuctema «Koncynbrant CTyneHTay.
https://www.studentlibrary.ru/



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

8. IlepeyeHb OCHOBHOIi M IONIOJTHUTEILHOMN y4e0HOIi JIUTepaTypbl, pecypcoB HH(POPMALHOHHO-
TeJ1eKOMMYHUKAUHOHHOM ceTH « AHTepHeT», He00XOAMMBIX [JIsi OCBOCHHS JMCIHIIIHHBI

a) OCHOBHAS JIUTEpaTypa

1. B. II. Jlexxnukos, I'. M., Haxxmynunos, B. JI. Kykymkun Konnenuuu coBpeMEHHOTO
ecrecTBo3Hanus - Apocnasib: Apl'Y, 2000.
http://www.lib.uniyar.ac.ru/edocs/iuni/19990601.pdf

2. A. B. IIpoka3nukoB KoHIenuuu COBPEMEHHOr0 €cTecTBO3HaHUs - Spocnasis: Apl'Y,
2007. http://www.lib.uniyar.ac.ru/edocs/iuni/20070116.pdf

0) 10MOJTHUTEJIbHAS JIATEepaTypa

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

2. YO. C. KonecoB Konneniuun coBpeMEHHOTO €CTeCTBO3HAHUA. MaTeMaTH4ecKui Mmoaxo/ -
SIpocnasne: Apl'Y, 2003. http://www.lib.uniyar.ac.ru/edocs/iuni/20030277.pdf

3. Apsonpn B.M. Marematuueckue METOABI KJIacCHMYeCKoW MexaHuku. M.1974.
https://matematika76.ru/fm/arnold_mmkm.pdf

4. Konecos 1O.C. ITonynspHas marematudeckas ¢pusuka. SIpocnasis, 2005.
http://www.lib.uniyar.ac.ru/edocs/iuni/20050292.pdf

9. MartepuanbHo-TexHU4YecKasi 0a3a, HeoOXoaAUMAasl I OCYLIECTBJIEHUSI 00Pa30BATEIHLHOIO
npoiecca no AMCUMILUINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmas il OCYILIECTBIEHHUsS 00pa30BaTEIbLHOTO

mpouecca 1o AMCHUIIIMHEC BKIIFOYACT B CBOM COCTaB CIICOHUAJIbHBIC ITIOMCILICHMA

yueOHbIe ayTUTOPUU JJIsl IPOBEACHMS 3aHATHH JIEKLIMOHHOIO THUIIA;

yueOHbIE ayTUTOPUU AJIsl IPOBEACHMSI IPAKTUYECKUX 3aHATUN (CEMUHAPOB);

yueOHbIe ayTUTOPUU JJIsl IPOBEACHUSI TPYIIIOBBIX U UHAMBUAYAIbHBIX KOHCYIbTAIUI;
y4eOHbIe ayTUTOPUHU JJIsl IPOBECHHSI TEKYILIEr0 KOHTPOJIS ¥ IPOMEXKYTOUHOH aTTecTalum;
MOMEIIEHUS /ISl CAaMOCTOSITENbHOM paboThI;

MOMEIIEHUS JJIl XpaHeHUs U MPOPHIAKTUYECKOTO OOCITYKMBaHHUS TEXHUYECKHX CPEICTB
o0OyueHusl.

[Tomemenust 11 CaMOCTOSITENIBHOM Pa0OThl OOYYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHON

TEXHUKOW C BO3MOXHOCTHIO TOJKIIOUEHUs K ceTu «VHTepHeT» M olecmedeHueM J0CTyra B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEeNbHYIO CPEAY OpraHU3aI|H.

ABTOp:

JOLEHT Kadeapsl TuddepeHIaIbHbIX YpaBHEHUH, K.(.-M.H. J.A. Kynukos
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ONOUITAWNREO

IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«KoHuenuuu coBpeMeHHOr0 eCTeCTBO3HAHUS»

MoH/1 OLIEHOYHBIX CPEJACTB
AJIsl IPOBe/IeHUs TeKylleil U MPOMeKYTOYHOI aTTecTallu CTYAeHTOB
1O JUCHUIINHE

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

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

Tembl pedepaToB U J0KIAT0B

OCHOBOIIOJIOKHHMKH ecTecTBO3HaHMA. [1naron. MaeamucTrnyeckas mKkoa.
OCHOBOMOJIOKHUKH €CTECTBO3HAHUS. ApUCTOTENh. MaTepuanucTuyeckas 1mKoJa.
[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

OrieHKa BBICTABIISIETCS IO CIIEAYIOMIEMY IPUHIIUITY:

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, KOHIIEIIINH, CBSI3b C APYTHUMH pa3eiiaMu
€CTeCTBO3HaHUs) — 2 Oana;

TeMa packpbiTa hopmanbHOo — 1 Oa.

KonTposbnas padora Nel

1. Myers E = (ax’y, y*x,0) —onexrpuueckoe moie

a. Ilpu kakom A mose OyneT CONeHOUTATBHBIM?
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b. MosxHo 11 yTBEpKAaTh, YTO ITO TOJIE MOTSHIIATBHOE?
2. Tlycts mommas sHeprus paBHa E, a morenmuanbhas sHeprus U(X) =U, =const. Macca

gactuubl M. YacTuna HaxoguTcsi B CETMEHTE X <[0,a] M COCTOSIHUE HE MEHSETCS CO
BpeMeHeM. HailiTu pa3pelleHHbIe YpOBHU JHEPTrUU W BHUJ COOTBETCTBYIOIIEH BOJIHOBOM
¢ynkmun: U, =1,a=7,m=0.1.

3. Ectb 2 cuctemsl koopauHaT. BTopas cuctema IBHKETCss OTHOCUTEIBLHO MIEPBOM CO CKOPOCTHIO
V.

a. KakoBa momxkHa OBITH CKOpOCTH V, 4YTOOBI JUIMHA Tela B JIBIKYIIEHCS CHCTEM
KOOpJAMHAT cokpaTuiack Ha 10%.
b. Moxer i1 JuIMHA COKPATUTHCS B 2 pasa.

4. SIBngeTca 1IM JaHHAsg cuia IOTEHIUAIbHOH? EcCiIM OTBET MOJIOKHTEILHBIM, BBIITHCATH
COOTBETCTBYIOLIMI NOTEHIUAN f = (Sin X, cosy,0).

5. Cuna, nedcTByloOlas HA MATEMATUYECKOE TEJIO MAacChl | MpPU OJHOMEPHOM JIBMXKCHUH = f .
Hanwucars ypaBHeHue aBwkeHus: a) B popme Herorona; b) B popme 'amuibrona (ykaszath
COOTBETCTBYIOIYIO GYHKIUIO ["aMuIbTOHA).

f =ax’.

HpaBn.ﬂa BBICTABJICHUS OLICHKH 110 pe3yjabTaTaM KOHTpOJ’ILHOﬁ pa60T1>1

OreHka 1o pe3ysbTaTaM CaMOCTOSITEIbHON Pa0OThI CYMTACTCS B 0aJUIaX 10 CICAYIONIEMY IPUHITHUITY:
" 32 Ka/10€ MOJHOCTHIO MPABUIBHO BHIOJHEHHOE 3a1aHne — 3 Oasuia;
"  [IpH pELICHUH JOMNYILEHbl HE3HAUNTENbHbIE OTMOKN — 2 Oalia;
" TpaBWJIBHO BHIOpAH CIIOCOO peIIeHHs 3aJlaHusl, HO IIPH €r0 peai3aluy AOMYIIEHbI IpyOble
ommnoOku — 1 Ga.

KonTposbHaas paGora Ne2
(MpUBOAUTCH MPUMeEP OTHOTO U3 BAPHUAHTOB)

1. Ilycms E = (ax2y, y2x,0)— DJICKTPUYIECKOE IT0JIE.
a. Ilpu kakoM @ moe OyieT CONeHOHTATBHBIM.
b. MoHO JIn yTBEpKIaTh, YTO AaHHOE IOJIE COJICHOUIATBHOE?
2. Tlycts nonmuas sHeprus E, a norenumuanbhas sueprus U (X) =UQ = const. Macca yactuisi

M. YacTtua HaXOOUTCS B CETMEHTE X < [0,a] ¥ cocTOsAHME HE MEHAETCS cO BpeMeHeM. Halitu
pa3pelieHHbIe YPOBHU U BUJ COOTBETCTBYIOIIEH BOITHOBON (PYyHKIIMH
Up=lLa=7,m=0.1.
3. Ectp nBe cucrembl koopaumHaT. Bropas cucrema JIBMXKETCS OTHOCHUTENBHO MEpBOH co
ckopocThio V.

a. Kakag nmomxHa OBITH CKOpOCTHb V, 4TOOBI AJMHA Tejla B ABWXKYIIEWCS cucTeMe
KOOpJHUHAT cokpaTuiachk Ha 10%.

b. Moxer u AJIMHa COKPAaTUThCS B 2 pasa.

c. Kaxk mpeoGpazoBanust JIopeHia cBsizanbl ¢ mpeoOpa3zoBaHusMu [ amues.

4. Hamwmcartp cucremy auddepeHIHaIbHbIX YPaBHEHHH, MOJIETHPYIOIMIUX KOHKYPEHIIHIO TBYX
BH/JIOB.

a. Hailtu Bce cOCTOSHUS pPAaBHOBECHS 3TOM CHCTEMBI IIPU CIEAYIOIIMX 3HAYEHUSAX
napametpoB. a1 =02 =3, =P2=2,71=y2=1 w wuccienosatr ux Ha
YCTONYUBOCTb.

b. OOBSACHUTH OMOJTOTUYECKHUIT CMBICIT TIOJTyYEHHBIX PE3YJIBTATOB.

IIpaBuia BbICTAB/ICHHS OLEHKH 10 Pe3yJIbTaTaM KOHTPOJIbHOM PpadoThl
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OreHka 1o pe3ysabTaTaM CaMOCTOATEIbHON pabOThI cCUUTAETCS B Oalljlax M0 CIEeAYIOIEeMY IPUHIINITY:

NS

©

10.
11.

12.

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

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

3a KaKJ10€ MOJIHOCTHIO MPABUIILHO BEITIONHEHHOE 3aaHe — 3 6asa;

IIPH PEIICHUH JOIYIIECHBI HE3HAUYNTEIIbHBIC OIMOKH — 2 0asa;

MIPABWJIBHO BBIOPAH CIIOCOO PENICHUS 3aJaHusl, HO TIPU €0 pealli3alui JAOMYIIEHBI TPyObIe
omunbOku — 1 Gam.

. Cnucok BOIIPOCOB U (I/I.]'II/I) 3aJaHMH 15 MMpoOBEACHUSA HpOMe)l(yTO‘lHOﬁ arrecranmuun

Bonpocsl k 3auery
3aauu COBpeMeHHOro ectecTBO3HaHus. [IpoGiieMbl ecTecTBO3HAHUS HA ITYTH [TO3HAHUS MUPA.
MexaHn3MbI 1I03HABATEIIBHON E€ATEIbHOCTH YEJIOBEKA.
Onpenenenne Mmoaenu. Mecto MOIETMPOBaHUS CPEIU METOJOB MO3HAHUS.
Onpenenenne monenu. Kinaccudukarus Mmozenei (B 3aBUCUMOCTH OT CIIOXHOCTH OOBEKTa, OT
omeparopa MOJEIH, OT LeJed MOJAEIMPOBaHUSA, OT NapaMeTPOB 3aJa4d, OT METoJa
peanu3aiun).
Otanbl pa3BUTHS U CTAHOBJIEHUS €CTECTBO3HAHMS. [IepBble HayUHBIE IKOJIbI, OCHOBHBIE UJIEU
Y B3IJISI/IBL.
OcHoBHbIE UeH KIaccHueckoi MexaHuku. KonpurypaunoHHoe mpocTpaHCTBO U BpeMeHH. .
HproTOH — 01MH M3 OCHOBATENEHN KIIACCHYECKOW MEXAHUKH.
I'. Tanunen. [IpyHUIMII OTHOCUTENBHOCTH U JETEPMUHUPOBAHHOCTH. JIBHIKEHHE CKOPOCTb,
yckopeHue. OCHOBHBIE 3aKOHbI KJIaCCUYECKON MEXaHUKHU.
Mexanuyeckas kapTuHa Mupa. 3akonsl Keruepa. [Ipumepbl MexaHUUECKUX CUCTEM.
OcHOBHbBIE 3aKOHBI d3JeKTpoAuHAaMUKU. [loHsTHEe mONA.  3aKOHBI AJIEKTPOJAMHAMUKH.
PacnpocTpanenne 3aKOHOB MEXaHUKHU Ha JTaHHBIA pa3en QU3uKu.
Makcsem, Jlopenu. Kiaccuueckast 3J1eKTpOAMHAMHUKA.
VYpaBHenus MakcBemia u npeodpaszoBanus Jlopenna — unrepnperanus oobsicHeHue. OnbIT
Maiikenbcona-Mopau.
[IpuHuun oTtHOCHUTENBHOCTH. A. DWHIITEWH. OCHOBHBIE 3a/Jaud W BBIBOJBI  MPUHIIMIA
OTHOCHUTEIILHOCTH A. DUHINTEHHA (3aKOH X0/1a YaCOB, CJII0)KEHHE CKOPOCTEHN U T.J.).
[Tpuniun otHocutenbHOCTU. CBsA3b peoOpa3oBanuii Jlopenua u Nanunes.
OcHoBBI KBaHTOBOW MexaHUKH. [loHATHs yacTuIl U BOJIH. BosHOBOE IBMKEHUE.
[Tpuniun HeonpenenenHoctH. I'eiizen6epr, [Tnank, Hlpeaunrep.
Omnsit Pezepdopna. OcHOBHBIE 3a/1a4K U BHIBOJIBI.
OCHOBBI KBaHTOBOW MeXaHUKH. OCHOBHbIEC YpaBHEHUSI.
3aKOHBl KBAaHTOBOM MEXaHUKH, IIEpEHOC JaHHBIX 3aKOHOB Ha Jpyrue pasJienbl
€CTECTBO3HAHMS.
OneMeHTbl OMOCOLIMOIOTHH.
OnHOBHUIOBBIE MOJIENH.
JIByBHIOBBIE MOJEIH.
DJIEMEHTBl XUMUYECKON KNHETHUKH.
JInanocts XKabotunckoro. Cucrema ypaBHenuit benoycosa — XKabotunckoro.
JInunocts benoycosa. Cucrema ypasHenuit benoycosa — KaboTuHckoro.

3. Onucanue Mpoieaypbl BLICTABJIEHUSI OIEHKH

B 3aBucumocTtu OT ypoBHS CHOPMHUPOBAHHOCTH KaXKIOW KOMIIETCHIIMM 110 OKOHYAHUH

OCBOCHUS NUCHHUIIMHBI CTYJACHTY BBICTABJISACTCA OLCHKA. I[J'ISI JAUCHUIUINH, U3YYACMbIX B TCUHCHUC
HECKOJIBKHUX CEMECTPOB, OLICHKA MOXKET BBICTABJIATHECA HE TOJIBKO 110 OKOHYaHHUU €€ OCBOCHUS, HO U
B TIPOMCKYTOYHBIX CEMCCTpax. BI/I,Z[ OLICHKH («OTJ'II/I‘-IHO)), «XOpOoUIO», «YOOBJICTBOPHUTCIBHOY,



«HEYIOBIETBOPUTEIIBHO», <«3auTEHO», «HE 3a4TEHO») OIpeaensieTcss  paboueill mporpamMMmoi
JTUCIUIUIMHBI B COOTBETCTBUU C YYEOHBIM IJIAHOM.

OrneHka «OTIMYHOY» BBICTABISIETCS CTYIEHTY, Y KOTOPOTO KayKJasi KOMIETEHIUs (TIOJTHOCTHIO
WM YaCTHYHO popMHUpyeMast TaHHOW TUCIUILUINHOWN) c(hOpMUPOBAHA HA BHICOKOM YPOBHE.

OneHka «XOpoILI0» BBICTABISIETCA CTYAEHTY, Y KOTOPOTO Ka)k/1asi KOMIIETEHIIMS (ITOJIHOCTbIO
WM YaCTUYHO (popMHpyeMas JaHHOM AUCUUILTUHON) c(hOpMUpPOBaHA HE HIKE, YeM Ha IPOJABUHYTOM
YPOBHE.

OrneHKa «yJOBJIECTBOPUTEIILHO» BBICTABIISIETCS CTYACHTY, Y KOTOPOTO Kak/1asi KOMIIETCHIIHS
(MOTHOCTBIO WJIM YAaCTUYHO (opMUpyeMasi JaHHOW JUCHMILTUHON) chOpMUPOBAaHA HE HUXKE, YEM Ha
IIOPOTOBOM YpPOBHE.

OneHka «HEYIOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, Y KOTOPOro XOTs Obl OfHa
KOMIETEeHIMs (IIOJIHOCThIO WJIM 4YacTHUYHO (popMHUpyemasl JaHHOM NHUCUUIUIMHON) chopmHupoBaHa
HWKE, YeM Ha ITIOPOTrOBOM YPOBHE.



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

MeToauuyecKue YKa3aHud QJId CTYACHTOB 110 OCBOCHUIO TUCIHUIIJINHbI

OcHoBHOW (opmoli wm3nMOkKeHHs]  ydeOHOro Martepuana mo aucuuiuinHe «Konmenmun
COBPEMEHHOT'0 €CTECTBO3HAHUSAY SBISIOTCS 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 OTpaOOTKa HaBBIKOB pPabOThl C MATEMATUYECKUM aIllapaToM
«KoHuenuuu coBpeMeHHOTO €CTECTBO3HAHUSI.

JlJis yCHenHOro OCBOEHUSI JUCUUIUIMHBI OYEHb Ba)XHO pPELICHHE JOCTATOYHO OOJBIIOro
KOJIMYCCTBA 3a4aY, KaKk B ayJUTOPHU, TaK U CAMOCTOATCIIBHO B Ka4CCTBC AOMAIIHUX 3aI[aHI/II7L
[Ipumepsl pemieHuss 3agad  pa3OuparoTCss Ha JEKUUAX W TNPAKTUYECKUX 3aHATUAX, TMpU
H€06XOIII/IMOCTI/I o Hauboee TPYAHBIM TEMaM HNPOBOAATCA AOIIOJHUTCIBbHBLIC KOHCYJIbTAllUU.
OcHoBHasl 11eNb pelIeHus 3a/1a4 — IOMOYb YCBOUTH (PYHAAMEHTaJIbHbIC MOHATHS, 3aKOHBI 1 OCHOBBI
JaHHOTI'O Kypca. I[JI?I pelIcHuA BCEX 3a1a4 HCO6XOILI/IMO 3HAaTh U IIOHUMATh JIGKHHOHHLIﬁ Marcpurall.
[Tosromy B mporecce H3y4eHUS OUCHUIUIMHBI — PEKOMEHIYETCS PEeryJsipHOE IOBTOPEHUE
MPOMICHHOTO JIGKIIMOHHOTO MaTepuana. Marepualn, 3aKOHCIEKTHUPOBAHHBIA 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 JOMalllHEel paboThl. B kauecTBe
3alaHuil 11 CaMOCTOSATEIbHONW paboThI JloMa CTyJIEHTaM IpeajiaratoTcsl 3a/1ayd, aHaJIOIMYHbIE
pa3o0paHHBIM HA JIGKIMSIX M NPAKTHUYECKUX 3aHATUSX WM HEMHOro OOJee CIIOXKHBIE, KOTOphIE
SABJIAIOTCA PE3YyJIbTATOM 06’I)CIII/IH€HI/I$I HECKOJIBKHMX 0a30BbIX 3aJa4.

Jlis TpoBepKHM M KOHTPOJIE  YCBOGHHSI TEOPETHUECKOro Marepualia, MpUOOpEeTEeHHBIX
MMPAKTUYCCKUX HABbLIKOB pa6OTI)I MIpoOBOAATCA CCEMHHAPCKHUEC 3aHATHA, KOTOPBIC IIOMOraroT
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 CTYAEHTY KpallHE CIOXKHO. DJTO CBSI3aHO CO
CIIOKHOCTBIO M3y4aemMoro marepuaia U OospluM oObeMoM Kypca. IlosTomy mocemienue Bceex
ayJIUTOPHBIX 3aHSITHUI SIBISIETCS COBEPIIEHHO HEOOXOAMMBIM. be3 yIOpHBIX U peryspHBIX 3aHATUI
B TCUCHUC CCEMECTpa CAaTb 3a4CT U OK3aMCH II0 HTOraM HU3Y4YCHHA JHCHUIIIIMHBI CTYACHTY
MPaKTUYECKH HEBO3MOXKHO.
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