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AHHOTALMS

PenstuBuctckass Tteopuss TaroteHus OiHmTeiiHa (OO0mass Teopuss OTHOCHTETHHOCTH)
CYILLIECTBEHHO M3MEHMJIA MPEJICTaBICHNUs O IMPOCTPAHCTBE, BPEMEHH, TPABUTALINN, TPOUCXOKACHUN U
sBoIIOLIMM BeenenHoil 1 B HacTosIee BpeMsl SIBIISIETCS BaKHEHIIUM 3IEMEHTOM (PU3NYECKON KapTHUHBI
Mupa. B Kypce paccMaTpuBarOTCSl OCHOBHBIE MpPHHLIMIIBI M MareMatudeckuil ammapat OTO
(TEH30pHBIA aHAM3 W PUMAHOBA TEOMETPHUS), OOCYKITAIOTCS BaXHEHITHE HKCIIEPUMEHTAIEHO
IIpoBepseMble NpeCcKa3zaHus TEOpUH (3aMeIJeHHe BPEMEHU U OTKJIOHEHUE CBETa B IPABUTAL[IOHHOM
noJjie, Mpeleccust MepureNus IIaHeT, U3yYeHHe TPaBUTAL[MOHHBIX BOJIH) M CTENEHb UX COIJIACHs C
OINBITOM. AHAJIM3UPYIOTCS KOHLENTyalbHblE cXoacTBa M pasnuuus mMexay OTO um kmaccuueckoin
aneKTpoAruHaMuKko. bonbmoe BHuManue yaenserca mnpuioxkeHuwsMm OTO k actpodpusuke u
KocMmonorud. BeiBoautcs pemienue [lBapmmmnbna u  00CYKIarOTCSs CBOMCTBA YEPHBIX IBID.
PaccmoTpena xkocmosoruueckas Mojienb BceneHHOM, ocHOBaHHass Ha Teopuu «boJbIIOro B3pbIBaY.
[Tomumo nekumii, cTyAeHTaM Mpeasaraerca HaOOp OpPUTHMHANBHBIX 3a4ad JJIs CaMOCTOSATEIbHOIO
pEILIeHNs 1O BCEM paszienaM Kypca. 3a4eT BBICTABISETCS IO PE3yJbTaTaM PELICHUS IPEII0KEHHBIX
3a1ad.

1.  LEJU U 3AJAYU OCBOEHUS YYEBHOM JUCLHUTNIIUHBI

HCJ'ILZ O3HAKOMIJICHHUEC CTYJACHTOB C OCHOBHBIMHU IIPpUHOHUIIAMU, ITOHATHUAMHA U MCTOAAMU O6IJ.I€I71
TCOPHUU OTHOCUTCIILHOCTU (pCHHTHBHCTCKOﬁ TCOpHUU TpaBI/ITaLII/II/I).

3amaun: OCBOEGHHE PUMAHOBOW T€OMETPUH M TEH30PHOTO aHajm3a, (OpPMYJIHPOBKA OCHOBHBIX
ypaBHeHuit OTO, o3HaKoMJIeHHE C €€ OCHOBHBIMH JKCHEPHUMEHTAIbHO IPOBEPSEMBIMU
MpeICKa3aHUsIMU M TMPWIOKEHUAMH K acTpodu3uKe M KOCMOJIOTHM, HPHOOpETEeHUE HABBIKOB
CaMOCTOSITEJILHOTO PELIeHHUs 3aay.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

[Ipemyiaraemelii  y4eOHO-METOIMYECKUN KOMIUIEKC NpeAHa3HadeH g cryneHtoB HUSAY
MHUODN.

3HaHMs, I[IOJIyYEHHbIE IPU M3YyYEHUU JAHHOTO Kypca, HMMEIT Ba)XHOE 3HAUYEHHUE JUId
(hopMHpOBaHUS Yy CTYACHTOB COBPEMEHHOW HAayYHOW KapTHHBI MHpPA, a TAaKKE MOTYT OBITH TOJIE3HBI
IpU MU3YUYEHUM CIEUHUAIbHOW JMUTEpaTyphl, B TOM 4YHCIE€ B paMKax padoThl HaJ Marucrepckoiu
JICCepalne.

3. O®OPMUPYEMBIE KOMIIETEHIIUHU U ITVNTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIe KOMIETEHIHH:

| KOI{ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KO[[ W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN




[IpodeccnonanbHbie KOMIETEHIIMM B COOTBECTBUM C 3ajjadaMd M OOBEKTaMu (00iacTsaMu
3HaHU) TPOopeCCUOHATBLHOMN 1A TEFHOCTH:

3agaua O0bexkT nin Koa u nHaumenoBanue | Kox m HammeHoBaHue
npodeccHoHAIbLHONH | 00J1aCTh 3HAHMS npodeccuoHAIbLHOM HHIUKATOPA
aesiteabHocTu (3I1]1) KOMIIeTCHIINH; JOCTUKEHUSA
OcHoBaHue npodeccuoHaIbLHOM
(mpodeccHOHANIBHBINH | KOMIIETEHUHHU
cranaapr-IIC, ananus
ONbITA)
HAy4HO-UCCIIEI0BATEIbCKUI
IIPOBEACHUE HAYYHBIX | MPUPOIHBIE U [TK-2.1[1] - Crocoben | 3-IIK-2.1[1] - 3natp
Y aHAJIUTUYECKUX COLIMAJIbHBIE MIPUMEHSATH MaTeMaTUYECKHE METObI
HCCIIEI0BaHUi 110 SIBJICHUS U MaTeMaTHYECKHe QG epeHIaIbLHOTO |
OTZIEJIBHBIM pa3ziesiaM | IPOLECCHI, METO/bI MHTErPATILHOTO
(3Tamnam, 3agaHusIM) O0OBEKTHI TEXHUKH, QG depeHINaIbHOTO U | UCYHUCIICHHUS, BEKTOPHOTO
TeMbI (IPOEKTa) B TEXHOJIOTHH U MHTErPATILHOTO Y TEH30pPHOTI'0 aHAJIN3a,
pamKax npeaMeTHON IIPOU3BO/JICTBA, HCYUCIICHHUS, Teopur QyHKITUN
o0ractu 1o npouiito | MOJENH, METObI U BEKTOPHOT'O U KOMILJIEKCHOTO
CHeUalIn3alliy B CpeacTBa TEH30PHOI'0 aHaJIN3a, NIEPEMEHHOT0, TEOpUHU
COOTBETCTBUU C (yHIaMEHTaNbHBIX | TEOPUHU (PYHKIIHH TPYIII U IIPEACTABICHUN U
YTBEP>KI€HHBIMU Y TIPUKJIATHBIX KOMILJIEKCHOTO NPHUOIKEHHBIMH
IJIJaHAMU U nccaea0BaHul 1 MIEPEMEHHOT0, TEOPUU METO/JAMH BBIUNCIICHUM. ;
METOAUKAMHU pa3paboToK B TPy U V-IIK-2.1[1] - YmeTs
HCCIIEA0BAHUI obnactu MIPEICTABICHHUN U IIPUMEHSTH B
ydacTue B MaTEeMaTHKH, PHUOIKEHHBIMH npodeccuoHaIbHON
MIPOBEACHUU (bU3HUKY U IpYyTUX METOAAMH BBIUUCICHUN. | IESITEIIBHOCTU
HaOIIOACHUH 1 €CTECTBEHHBIX U MaTEeMaTUYECKHE METO/IbI
HU3MEPEHHI, COLIMAJIBHO- OcHosanue: b depeHInaIbHOTO U
BBITIOJITHEHU U SKOHOMUYECKUX [TpodeccrnonanbHbI UHTETPaJIbHOTO
SKCIIEPUMEHTA U Hayk 1o npodmisam | crangapt: 40.011 WCUYHUCIICHHS, BEKTOPHOTO
00paboTKe JaHHBIX C | IPEIMETHOU Y TEH30PHOTO aHAJIN3a,
HCIIO0JIb30BaHUEM NEeSATEIbHOCTH B Teopun QYyHKIUU
COBPEMEHHBIX HayKe, TEXHUKE, KOMIUIEKCHOT'O
KOMITBIOTEPHBIX TEXHOJIOTHSIX, a MIEPEMEHHOT0, TEOPUU
TEXHOJIOTUH TaKxe B cepax TPYIII U IIPEACTABICHUN U
HayKOEMKOTO NpUOIMKEHHBIMU
IIPOU3BO/JICTBA, METO/IaMH BBIUMCIICHUM. ;
YIIpaBJICHUS U B-I1K-2.1[1] - Bnanets
ousHeca. HaBBIKAMH MCIIOJIb30BaHUS
B MpoeCCHOHATBHOU
JeATEeTbHOCTH
MaTeMaTHYECKUMHU
METOAaMH
nuddepeHranTbHOTO U
MHTErPaIbHOTO
VCUYUCIIEHUS], BEKTOPHOTO
Y TEH30PHOT'0 aHaJIN3a,
TeOpHuH (PYHKITUU
KOMIUIEKCHOT'O
MIEPEMEHHOT0, TEOPUU
CPYIII U IIPEACTABICHUN U
pUOJIMKEHHBIMU




yJacTue B 00001meHnn
MOJTYYEHHBIX JAHHBIX,
hopmupoBaHUN
BBIBOJIOB, B
MOATOTOBKE HAYYHBIX
Y aHAJIUTUYECKUX
OTYETOB, ITyOIMKAIUI
U NIPE3EHTALNI
pe3yIbTaTOB HAYyUHBIX
Y QaHAJTUTUYECKUX
HUCCIIEIOBAaHUN
y4acTHe B CO3IaHUH
HOBBIX METOJIOB U
TEXHUYECKUX CPEJICTB
HUCCIIEIOBAaHUN U
HOBBIX pa3pabOTOK;

MIPUPOJTHBIC U
colMagbHbIC
SIBJICHUS U
MIPOLIECCHI,
00BEKTHI TEXHUKH,
TEXHOJIOTHH U
MIPOU3BO/ICTBA,
MOJIETIH, METOIbI U
CpeacTBa
(byHIaMeHTaIbHBIX
Y TIPUKJIATHBIX
HCCIIEIOBAHUM U
pa3paboToK B
obnactu
MaTeMaTHKH,
(bu3uKU ¥ IpyTUX
€CTECTBCHHBIX U
COLIMATIBHO-
IKOHOMHYECKUX
HayK M0 npoduism
MIPEAMETHOU
JeSITeIbHOCTH B
HayKe, TCXHUKE,
TEXHOJIOTHSIX, &
TaKkxe B chepax
HAyKOEMKOTO
IIPOU3BO/ICTBA,
yHOpaBICHUS U
Oou3Heca.

I1K-2.4 [1] - Criocoben
JIEMOHCTPHUPOBATH
BIIQJICHUE anmapaToM U
METOI0JIOTUEN
TEOPETUYECKOMN
buzuky, a TaKke 00beM
3HAHWH, JAIONTHi
LEJIOCTHOE
MIPE/ICTABJICHHUE O
MpeaMeTe U
MO3BOJISOIIEM
OCYILECTBIISATh
poeCCHOHAIBHYIO
JIeATEIbHOCTD B
Pa3IUYHBIX pa3zenax
TEOPETUYECKOU
bu3uku.

Ocnosanue:
[TpodeccrnonanbHbIi
crangapt: 40.011

METOAAMHU BBIYUCICHHM.
3-I1K-2.4[1] - 3natp
OCHOBHBIE METO/IbI U
TIPUHIIATIBI HAX OXKICHHSI
ONTUMAJIFHBIX PEIICHHIA
NIPY CO3JIAaHUH TIPOTYKITHH
C y4eToM TpeOoBaHuUI
Ka4ecTBa, CTOMMOCTH,
CPOKOB HUCIIOJTHEHUS,
KOHKYPEHTOCIIOCOOHOCTH
u 0e30macHOCTH
KHU3HEEATSITHHOCTH.
V-IIK-2.4[1] - Y™meTb
MPUMCHSTH B
npodeccuoHanbHOM
NeSITeTIbHOCTH ammapar u
METO0JIOTHIO
TEOPETUUECKON (U3UKH,
MPUMEHSTh B
npodecCuoHaTbHON
JesITeIbHOCTH 00BbEM
3HAHWH, TN
LIEJIOCTHOE IPE/ICTaBICHUE
0 TIpeIMeTe U
ITO3BOJISIFOLLIAI
OCYLIECTBIIATh
npohecCuoHaANBLHY IO
JeSITeTbHOCTD B
pa3IMyYHBIX pa3aenax
TEOPETUYECKON (PU3UKH.;
B-IIK-2.4[1] - Bnagets
anrmapaTrom u
METOI0JIOTUEN
TEOpeTU4ECKOon (UMK, a
Takke 00beMOM 3HaHUH,
JTAIOIIEM LI€JIOCTHOE
IpeJCTaBICHUE O
npeaMere u
MO3BOJIAIOIIEM
OCYLIECTBIISATh
npodeccuoHaNbHY IO
NeSITeTbHOCTD B
pa3IMyYHBIX pa3jaenax
TEOPETUIECKON (PU3UKH.

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

Hanpasienus/uenu
BOCITUTAHUA
[Ipodeccuonansuoe
BOCIITUTAHUC

3amaun BocriuTaHus (KOx)

Co3znanue ycioBui,
00ecIeYnBaronux,

(bOpMHpOBaHI/Ie OTBCTCTBCHHOCTH

BocrnurareabpHBIN TOTEHIINA

JUCIMITIINH
Hcnonp30BaHHue BOCIIUTATEILHOTO
NOTCHIMAaJ1a JUCIHUITIIINH

PO ECCUOHAIIBHOTO MOTYJIST JIJIS




[Ipodeccuonansroe
BOCIIUTaHHE

3a npodeccuoHaNbHBIN BEIOOD,
MpoeCCUOHAIBHOE Pa3BUTHE H
npodecCHOHANBHBIC PEIICHUS
(B18)

Co3znanue ycioBui,
o0ecreynBaroIInX,
(dbopMHpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KYJIbTYpPbl
MOKCKa HECTAHAAPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX
penieHuil, KpUTHIECKOTO
OTHOILIEHUS K UCCIIEI0OBAaHUAM
JmKeHay4Horo Tojka (B19)

(bopMHpOBaHUS Y CTYACHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccruoHaIbHOE pa3BUTHE
MOCPEACTBOM BbIOOpPA CTyIEHTaMU
WH/IMBUYaIbHBIX 00pa3oBaTeIbHBIX
TPaeKTOPHl, OpraHU3aluu CUCTEMBbI
OOIIEHUS MEXTy BCEMU
Y4aCTHUKaMU 00pa30BaTEIbHOTO
mporuecca, B TOM YHCJIE ©
HCIIOJIb30BaHNEM HOBBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH.
1.Mcnonp30BaHNE BOCIIUTATENBHOTO
MOTEHIMAaJa JUCIUTUINH/TIPAKTUK
«HayuHo-uccnenoBarenabckas
pabotay, «IIpoekTHas nmpakTHKay,
«HayuHb1i1 cemunap» ist:

- (hopMupoOBaHMS TOHUMAHUS
OCHOBHBIX IPUHLIUIIOB U CITIOCOOOB
HAy4YHOTO ITO3HAHUS MUPA, PA3BUTHUSA
HCCIIEIOBATENbCKUX Ka4eCTB
CTYJEHTOB IIOCPEACTBOM UX
BOBJICUEHUS B UCCIIEIOBATEIBCKIE
IPOEKTHI IO 00JIACTSIM HAyUHBIX
uccnenoanuil. 2.Mcrnons3oBanue
BOCIIMTATEIBLHOIO NIOTEHIIMAJIA
qucuumind "Meropus Hayku U
unxenepun', "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KOMMyHuKanuu'", "BBeneHue B
cnenuanbHocTh", "HayuHo-
ucclieioBaTenscKas padbora”,
"Hayunblit cemunap" jis:

- (hopMupoBaHHs CIOCOOHOCTH
OTIENATh HACTOSLINE Hay4YHbIE
UCCIJIEIOBAHMSI OT JDKEHAYYHBIX
MIOCPEACTBOM IIPOBEEHUS CO
CTYJAEHTAMM 3aHITHH U PETYJIIPHBIX
Oecen;

- (hopMupoOBaHMS KPUTHUECKOTO
MBIIIEHHSI, yMEHHSI pacCMaTpUBaTh
pas3NUYHbIE UCCIIEOBAHUS C
AKCIIEPTHOM MO3ULIUU OCPEACTBOM
00CYX/IeHUs CO CTyIeHTaMHU
COBPEMEHHBIX UCCIICIOBAHUM,
UCTOPUYECKHX MPEANOCHUIOK
MOSIBJIICHUS T€X UM UHBIX OTKPBITUI
U TEOpHH.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN JUCIUATLINHBI




Paznensl yueOHOM TUCIMIUIMHBL, UX 00BbEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasnaesa yueOHo
JTUCIHUIINHBI

Henean

Jlexknuu/ Ilpaxr.
(cemmuHapswi )/
JlaGopaTopHbIe
padoTsbl, yac.

O0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcumaabHbIA

0aJi 3a pa3gea™*

pasnena (popma*,

ATTecTanus
HejeJst)

HNuaukaropsl
0CBOCHHUS

KoMIdeTeHIINumu

8 Cemecmp

YacTts 1

8/8/0

[\
9]

K1

1
o0

3-TIK-

Yactb 2

9-15

4/4/0

25

KH-15

3-TIK-

3-TIK-

Umoeo 3a 8§ Cemecmp

12/12/0

50

KoHTpoibHbIe
MepOoNpHUATHS
Cemectp

3a

8

50

3-I1K-
2.1,
V-
I1K-
2.1,
B-
[K-
2.1,
3-1IK-




2.4,
V-
[K-
2.4,
B-
K-
24

* — coKpalleHHOe HauMeHOBaHUEe (POPMBI KOHTPOJISI

*E CyMMa MAaKCHMAJIbHBIX 0annoB JOJDKHa OBITE paBHaA 100 3a CEMCCTP, BKIIKOYasA 3a4CT H

(unm) sK3aMeH

CoxparieHre HauMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALlUH Pa3IesIoB:

O06o3na | ITo1HOe HAaMMeHOBaHM e

YyeHHue

KN KoHTpoJib 1o utoram

3 3auer

KAJEHJIAPHBI IIJIAH

Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

U yac. , yac. yac.
8 Cemecmp 12 12 0

1-8 Yacrtp 1 8 8 0

1 IIpuHIMN 3KBUBAJICHTHOCTH Bcero aynuTopHBIX 4acoB
Hcropuueckoe BBeneHue. [ IpuHIMI S5KBUBaJIEHTHOCTH. 1 | | | 0
VYpaBHEeHHE NBUKEHHS YaCTHUILIBI B TPAaBUTALIMIOHHOM IIOJIE. Ownnaitn

0 |0 |0

2 OCHOBBI pUMAHOBON reOMeTPUH Bcero aynuTopHbIX 4acoB
Bo03M0XHOCTE BBEICHUS JIOKAJIbHO-UHEPIIUAIBHOW CUCTEMBI 1 | | | 0
orcuera. Hopmanbnbie koopauHaThl. OCHOBBI PUMaHOBOM Owunaiin
reomerpun. Merpudeckuii TeH30p. T€H30pbl B pUMAHOBOM 0 0 0
npocTpaHcTie. llapamienbHblii nepeHoc.

3 KoBapuantHoe nuddepennupoBanue Bcero ayiuTopHbIX 4acoB
KoBapuantnoe muddepennuponanue. Tenzop Pumana. 1 |1 [0
JIByMepHBIN cyyai. Omnutaiin

0 |0 |0

4 Tenzop Puuum u Tenzop JitHmTeiina Bcero ayiuTopHbIX 4acoB
ToxnectBo besinku. Ten3op Puyun u TeH30p DMHIITENWHA. | | | | 0
[TocTynatel, nexaniue B ocHoBe ypaBHeHui tarorenuss OTO. Omnnaiin

0 |0 | 0

5 YpaBHenus JiiHmTeliHAa Bcero ayiuTopHbIX 4acoB
VYpaBuenus DitHmireiiHa. [lepexon K HBIOTOHOBCKOMY mpeneny. | 1 | 1 | 0
VYpaBHEeHMsI IBUKEHUS KaK CJI€ICTBUE YPAaBHEHUH MOJIS. Ownnaitn
Bo03MOXHBI 1M Jpyrue TEOpUU TATOTEHUS? 0 | 0 | 0

6 Pemenue HIBapumuiabga Bcero aynutopHbIx 4acoB
Pemenue lIBapummibaa. 1 |1 [0

Ownnaitn

0 |0 |0




7 CaoiicTBa pemienus lIBapumuiabaa Bcero ayiuTopHbIX 4acoB
CaoiictBa pemenus [IBapummneaa. J[BuxeHne 4acTuibl B | | | | 0
nosne HIBapummneaa. [peueccus nepurenusi. Omnaiin

0 | 0 | 0

8 IddexTsr OTO Bcero aynuropHbIx 4acoB
B¢ dexter OTO (kpacHoe cMmeleHre, UCKPUBIICHHE JIyda CBeTa, | | |1 [0
3a/IepKKa CUTHANA). Omnaitn

0 0 0

9-15 Yacrtp 2 4 4 0

9 IIpeueccusi rupockomna Bcero aynutopHbIX 4acoB
IIpeneccus rupockona u npeueccus Jlenze—Tuppunra. 1 | 0 | 0

Omnnaiin
0 |0 | 0

10 PaaunaabHoe nBukenue B noJie HIBapummuiabaa Bcero ayiutopHbIx 4acoB
PamnansHoe nmwkenue B mose llIBapummmibaa. OcoOeHHOCTH 0 | 1 | 0
Metpuku [IBapummneaa. Koopaunars: Jlemerpa. Ownuaiin

0 |0 |0

11 IBoJonus 38e31. YepHbie AbIPHI. Bcero ayIuTOpHBIX 4acoB

Opodtonus 38e371. UepHbIe ABIPHI. 1 | 0 | 0
Ownnaitn
0 |0 |0

12 Pemienue @puamana ypasuenuit OTO Bcero aytuToOpHBIX 4acoB
CummMeTtpuueckue npoctpanctna. Pemenne @puamana 0 | 1 | 0
ypaBHeHuit OTO. Omnnaiin

0 |0 | 0

13 DOpuIMaHOBCKUIl cueHapuii 3Bosonun BeesienHoit Bcero ayiutopHbIx 4acoB
OpuAMaHOBCKUI clieHapuid 3Boonuu Beenennon. ['opsuas 1 | 0 | 0
MOJEIIb. Ownnaitn

0 |0 |0

14 HyxkJiieocunrTes B ropsiueil MoaeJIu. Bcero aytuTopHbIX 4acoB

Hyxneocunres B ropsueit MoeIN. 0 | | | 0
Ownnaitn
0 |0 |0

15 Nupasuus Bcero ayiuTopHBIX 4acoB
Ceepxpannsist Beenennas. ['unoresa undusiiuu. [Ipobnema | | | | 0
TEMHON MaTepUH. Ownnaitn

0 | 0 | 0

CokpalleHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o3na | [lo1HOe HAaMMeHOBaHHE

YeHue

oK DJIEKTPOHHBIN KypC

1M [ToJIHOTEKCTOBBIM MaTepHanl

T1JI ITomHOTEKCTOBEIE JIEKIIUNA

BM Buneo-marepuansl

AM Aynmo-marepuassl

[Ip3 [Ipe3zenTanmu

T TecThl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUATIbI




| 4( | MHTEepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B kypce ucnonb3yloTcsi TpaAMLIMOHHBIE M COBpPEMEHHbIE 00pa30BaTEeNIbHBIE TEXHOJIOTHUH,
BKJIIOYAst JICKIIMU € pa300poM 33124 U IPUMEPOB, KOMIIbIOTEPHBIE MPE3EHTALINY.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 IUCLUILUIMHE 00ECIIEUNBAET MPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB oOydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPHUSITUNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIIUHE.

CBa3b Mexny (opMHUpPyEeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHHMS
IIPEJCTaBIICHA B ClIeAyIoLIeH TadnuLe:

Komnerenuus HNuaukaTopbl 0CBOCHUA ATTecTallMOHHOE MEPONpHUsiTHE
(KII 1)
IK-2.1 3-1IK-2.1 3, KU-8, K1-15
V-TIK-2.1 3, KU-8, KHU-15
B-TIK-2.1 3, KU-8, K1-15
[1K-2.4 3-11K-2.4 3, KU-8, KH1-15
V-1IK-2.4 3, KU-8, Kh-15
B-I1K-2.4 3, KU-8, KH1-15

I xanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU

[lIxana KaXa0r0 KOHTPOJIBHOTO MEPOTPHUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajuia BKJIFOUMUTENIBHO. MTOroBas arrecranusd 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0M CyMMY OalJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITOJTHECHUH
3a/IaHUM B paMKax TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIONICH IIKAJIOM:

Cymma Ornenka mo 4-ex Onenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IKaJe ECTS y4eOHOU TUCITUTLINHBI

OLICHKa «OTJIMYHO» BBICTABJIISICTCS
CTYIICHTY, €CTH OH TIIyOOKO U TIPOYHO
YCBOMWJI MPOTPaMMHBINA MaTepuall,
HUCYCPIBIBAIOLIC, MTOCIICAOBATCIIBHO,
90-100 5 — «omauunoy A YETKO ¥ JIOTUUECKH CTPOMHO €ro
nsjaract, yMecT TCCHO YBA3bIBATH
TCOpHIO C HpaKTHKOﬁ, HCIIOJI3YCT B
OTBETE MaTepualn MOHOTrpaduyecKoit

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIACTCS
75-84 C CTY/IEHTY, €CIIH OH TBEPJIO 3HAET

Marepua, TPaMOTHO U 110 CYIIECTBY
M3J1araer ero, He OMycKast
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOTIPOC.

4 — «xopoutoy
70-74 D




65-69 OlLieHKa «yI0BJIETBOPUTEIHHO

BBICTABJISIETCS CTYICHTY, €CJTH OH UMECT
3HaHMS TOJIBKO OCHOBHOTO MaTepuaia,

3 - HO HE YCBOWII €0 JICTAJIEH, JI0MyCKaeT
60-64 «y0081€emMEOPUMENILHOY E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHBIC
(bOPMYITHPOBKH, HAPYILICHUS
JIOTUYECKOM IT0CIIEI0BATENLHOCTH B
M3JI0KEHUH IPOrPAaMMHOT0 MaTepualia.

OneHka «HEYJOBIETBOPUTEIBLHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MIPOrpaMMHOI0 MaTepuaa, 10IMyCKaeT
H 60 2- F CylecTBeHHbIe ommnOKu. Kak mpasuio,
HoKe «Hey0081emBOPUMENILHOY OLICHKA «HEYJOBJIETBOPUTEIILHO
CTaBUTCA CTYJEHTaM, KOTOPbIE HE MOTYT
MIPOJIOJKUATE 00yUeHue Oe3
JIOTIOJIHUTENIBHBIX 3aHATHI 1O
COOTBETCTBYIONIEH NUCIUIIIIMHE.

8.  YUYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAS JIMTEPATVYPA:
1. BU T 96 OcHossl KocMomnorud : , Cankt-IletepOypr: Jlans, 2022

2. O b88 Jlekuuu 1o rpaBUTAllMM U KOCMOJIOTHH : yuebHoe rmocodue ais By30B, K. A. bponuukos, C.
I'. Py6un, Mocksa: MU®U, 2008

JOIIOJIHUTEJIbHA S JIMTEPATYPA:

1. 531 B26 I'paBurarus 1 KOCMOJIOTHSA : [ [pUHIMIIBI ¥ PUITOKEHUS 00IIIEH TEOPUU OTHOCUTEIHLHOCTH,
Beiin6epr C., M.: [Tnaron, 2000

2. 52167 Beenenue B Teoputo panHeid Beenennoit. Kocmonorunueckue Bo3mymenus. UapsunonHas
teopus : , [1. C. T'opbynos, B. A. Pybakos, Mocksa: KPACAH/I, 2010

3. 53 Y63 O6mas Teopusi OTHOCUTENBHOCTH : , P. M. Yonn, Mocksa: PYJIH, 2008
I[MTPOTPAMMHOE OBECITEYEHHUE:

CrenanbHOE MpOorpaMMHOE 00ecTIieYeHUE He TpeOyeTcs

LMS 1 UHTEPHET-PECYPCHI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI



CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIMU J1JIsA CTYAEHTOB

MeTtoauueckue peKOMEHIalliy TI0 OCBOEHUIO TEOPETUUECKOI0 MaTepraa.

JUisg ycrnemHoro M3y4yeHHs Kypca HEOOXOAMMO NIpPUIEP>KUBATHCSA ONPEACTIEHHOW METOIUKU
3aHATUA. OCHOBHOE YCJIOBHE yCI€Xa — CHCTEMaTHYEeCKHE 3aHATHSI.

JlJis yCHEeIIHOrO OCBOECHMS TEOPETUYECKOM YacTh Kypca HEOOXOAMMO PEryJSIpHO MOCeuaTh
JEKIIUU U BecTU KOHCHeKT. [locie KakaoW JEeKIUH cieayeT BHUMATEeIbHO pa30upaTh JIEKIIMOHHBIH
MaTtepuan, NpU4YéM TMpPH HEOOXOIUMOCTH CIEIyeT MPOJCNbIBATh HEKOTOPHIC JIOTOJHUTEIbHBIC
BBIKJIAJIKH, €CIT Takue ObUTM OCTaBJIEHBI JIKTOPOM JUIsl caMOCTOsITeNbHON palothl. Ilepen Hauamom
KaX/I0M JIEKIMM HMMEET CMBICI INPOCMOTPETh KOHCHEKT, YTOOBl YCBOEHHE HOBOTO MaTrepuana
MPOXOAMJIO Jyyllle, TaK KaK B OOJBIIMHCTBE CIy4yaeB W3JIOKEHHE OMNHMPACTCI Ha MaTepua,
IIPOYUTAHHBIN HA MPEAbIIYIINX 3aHATUAX.

JlJis TIOJIHOTO OCBOEHHUSI Kypca HEJIOCTaTOYHO M3ydaTh JIMILIb JEKIMOHHBIN MaTepuan. B xoxe
OCBOGHHUSI Kypca CleIyeT 4YHUTaTb KHWIHM, IPEAJIOKEHHbIE B CIMCKE JHUTEpaTyphl MO KypCy.
HacrositenbHO = pekoMeHIyeTcs  TakkKe  HUCIONB30BaTh  JIUTEPATypy, OOO3HAYEHHYIO  Kak
«JIOTIOJIHUTEIbHASY, @ TaKXKe CaMOCTOSTENbHO WM C MOMOIIBIO MpenojaBaTess UCKaThb U Jpyrue
uctoyHuku. [Ipu pabore ¢ mureparypoil moutu 6ecroae3Ho TOIBKO YUTATh MPEATIOKEHHbIN MaTepual.
Crnenyer mponenbiBaTh BCe WM XOTS Obl OCHOBHBIE BBIKJIAQAKH. Ba)KHO Oco3HaBaTh, YTO TOJIBKO
CaMOCTOSITENIFHO TPO/ICTaHHbIe BBIKJIAIKU NMPHUBOIAT K MOHMMAaHHUIO Martepuana. Bce, 4ro ocranock
HEMOHSTHIM, CJIEIyeT CIPOCUTD Y MpenojaBaTes Ha OnnxaiiieM 3ansatuu. Eciau gaxe nensiid paszaen
ocTajicsl HESICHBbIM, ITO HE IOKa3aTelb BalllUX CIOCOOHOCTEH; Ckopee BCEro BbI €Ille He Hadalu
3a/1aBaTh BOIPOCHI cebe M APYruM. A H3YYUTh TEOPETHUECKYIO (u3uky Oe3 BOIPOCOB: 3aueM?,
noueMy?, oTKyna? — HeBO3MOXKHO. To ke KacaeTcs ¥ pa3dopa JIEeKIIMOHHOT0 MaTepuara.

Meroauueckue peKOMEHAALMH I TOATOTOBKU K CEMUHAPCKUM 3aHATUAM U PELICHUIO 3a]1a4.

[Iporpamma kypca M CEMECTPOBBIM KAJCHIAPHBIA IIJIaH COCTAaBJIEHbl TaK, YTO TEMBI
CEMUHApPCKHUX 3aHATHM CIEAyHT 3a Temamu Jiekuud. M mporpamMma Kypca, W CEMECTPOBBII
KaJICHJAApHBIA IJIaH JIOCTYIHBI KaKJOMY CTYJEHTY Ha caiiTe y4eOHOro ympaBlIeHUsI YHHBEpPCUTETA.
[loaAroToBUTECS K OYEpEAHOMY CEMHUHApPCKOMY 3aHSATHIO - 3TO, MpPEXIE BCEro, mpopadoTaThb
JEKIMOHHBI MaTepuai, COIJJaCHO METOJMYECKMM pEKOMEHJAlWsM, JaHHbIM Bbllme. Bcee
HEBBIICHEHHbBIE BOIPOCH TEOPUH MOKHO (M HY’KHO) 3a/1aTh NPEMNOAABATENIO0 B Ha4ale CEeMMHAPCKOIro
3aHATHs. Ha cemmHape, kak IpaBHJIO, pa3OMparoTCs BOIPOCHl M KaueCTBEHHBIE 3a/ayM, JAIOIINe
BO3MOXHOCTb OoJiee IIyOOKO MOCTHYb M3ydaeMblil paznen Kypca. Kpome Toro, Ha cemuHape ydar
IIpa-BUJIBHO CTABUTh U PEILATH 3aa4d, aHAIM3UPOBATh pelieHue 3anad. I1o npoiaeHHol Ha ceMuHa-
pe TeMe narTcd 3aJa4d AJI CaMOCTOSITEILHOTO (JOMAIIHET0) pEelIeHHs. Y CBOEHHE Kypca BO MHOTOM
3aBHCUT OT OCMBICIICHHOTO BBINIOJHEHUS JIOMAIIHETO 3a/JaHusi, BIYMYHMBOTO PEIICHHS OOJIBIIOrO
KOJIMYECTBA 33]1a4.

[Ipu pemienun 3a1a4 neaecooOpazHO PyKOBOJICTBOBATHCS CIAEAYIOLUIMMHU MPaBUIAMH.

IIpesxae Bcero HyKHO XOpPOLIO BHUKHYTh B YCIOBHE 3a/1a4H, 3alIMCATh KPATKO €€ yCIOBUE.

Crnenyer NpUKUHYTb, KaKh€ OCHOBHBIE 3aKOHbI M YpaBHEHHMs M B KaKUX HPUOIMKEHUSAX
CJIElyeT UCII0JIb30BaTh U 3aIIUCATh UX, I10CJIE YETO MONBITATHCS PELIUTD.

3anaya 10JDKHA OBITH CHaYaja pelieHa B MaKCUMaJIbHO OOLIeM BUJIE.



[TonmyuuB pemieHne B 0OIIEM BHUZAE, HYKHO IPOBEPUTH, MPABWIBHYIO JH OHO HUMEET
Pa3MepHOCTb.

Ecam 5T0 BO3MOXKHO, MCCIEA0BaTh MOBEJICHNE PEIICHUs B MPEEIbHBIX ClIydasXx U U300pa3uTh
XapakTep U3y4aeMoi 3aBUCIMOCTH TpadUICCKH.

Ecam BO3MOXXHO, TIpH MOTyYEHUN TOTO WM MHOTO pe3ysIbTaTa, CIEAyeT yKa3aTh TPAHUIIbI €T
MIPUMEHUMOCTH.

Pemenne 3amauy mpuHeceT HauOONBIIYIO MOJb3Y TOJBKO B TOM Cllydae, €CIU BBl pelIiaeTe
3a/la4ll caMOCTOSTeNbHO. Pemmth 3agauy 6e3 momoiy, 6e3 MoACKa3Kh 4acTo ObIBAET HEJNETKO U He
Bcerga ynaerca. Ho pgaxe He yBEHUaBIIMECS YCIIEXOM TMOMNBITKM HAWTH pEUIEHUE, €CIH OHU
NpeANPUHUMAINCH JIOCTATOYHO HACTOMYMBO, MPHUHOCAT OUIYTHUMYIO MOJb3y, TaK Kak pPa3BUBAIOT
MBIIUICHHE W YKPEIUIsAoT Boyito. He cremyer O0ATbCS HENPHUBBIUHO JUIMHHBIX MaTEMaTUYECKUX
BBIKJIQJIOK, T.K. IMOJOOHBIC «NTMHHBIC» 3aJla4d MPUOIKEHBI K PEATbHBIM 33Jla4aM, ¢ KOTOPHIMU BBI
MOXETE CTOJKHYTHCA B OyAyIlieM B HAYYHOU WJIU APYTor padore.

Metoanyeckre peKOMEHIAINH JUIsl TOJrOTOBKU K KOHTPOJIBHBIM M ITPOBEPOYHBIM paboTam.

KontponbHble paboThl MPOBOJATCA s HPOBEPKM KadecTBa YCBOGHHMs Marepuaia |
BBITOJIHEHUS JIOMAIIHUX 3aJaHuil cTryneHTaMu. OHHM OCHOBBIBAIOTCSI CTPOrO Ha IMPOMJIEHHOM Mate-
puaie W He BBIXOJAT 3a paMKu H3IaraemMoro Kypca. CBOEBpeMEHHOE H3YYEHHE JIEKIIMOHHBIX
MaTEepHAJIOB U BBIMOJIHEHHE JOMAIIHUX 33aJaHUi TapaHTHPYET YCIEUTHOE BBITOJHEHNE KOHTPOIBHBIX
u TpoBepouHbIX pabor. Ilpm TOATOTOBKE CleqyeT pyKOBOACTBOBATHCS — OOIMICTIPHHATHIMU
YCTaHOBKaMH, T.€. TMOBTOPUTH HW3YYEHHBIH MaTepuall, 3allOMHHTH OCHOBHBIC WJEH, NMPUHIUIBI U
pe3ynbTathl Kypca. He ciemyer mpITatbesi «BBI3yOpUTHY MaTtepual, J0CTaATOYHO TOHSATh U 3aTIOMHUTH
JOTHKY BBIBOJIa TE€X WJIM HMHBIX PE3yJbTaTOB M pEIICHUS 3aJad M OCO3HATh WX (U3UYECKUU W
MaTeMaTU4eCKUi CMbICH. [Ipy BBHIMOJHEHHMH KOHTPOJIBHOW WIIM MPOBEPOYHOM pabOThl HEOOXOIUMO
3allUChIBaTh BCE OCHOBHBbIC IIATW NpPU PEHICHUH 3a/Jauyd, HE «IepecKakuBas» K KaKOMY-TO
MPOMEKYTOUHOMY HWJIM OKOHYATEIbHOMY pe3yjbTaTy 0e3 Kakux-Tubo Ha TO (U3UYECKUX WU
MaTeMaTHYeCKHX 00OCHOBaHUH.

Huxkaknx ocoObix TpeboBanuii kK oopmiieHHIo padoT Het. PaboTa nomkHa OBITH 3amicaHa Tak,
9TOOBI ObLIA MOHATHA JIOTUKA perieHust 3a1a4. OKOHYATEIbHBIH OTBET HEOOXOIMMO BBIICITUTH KaKHM-
1100 crmocoOoM Tak, YTOOBI MPOBEPSIONIEMY ObLIO TIOHSATHO, YTO ATO U €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOJUYECKHUE PEKOMEHIALIMU JJI5 IPENOJABATEJEN

[TpoBeneHue NPaKTHUECKUX 3aHATHIA U BBIIOJIHEHUE CAMOCTOSITEIBHBIX PadOT

CTyneHThl JOJKHBI, MCIONb3Ysl NPOCIYIIAHHBIN Ha JIEKIUSAX MaTepuall, HayduTbCs pellaTh
3a1a4u 1o Kypcy. CiaenyeT UCronb30BaTh pa3jiMyHble IPUEMbl BOBJICUEHHSI CTY/I€HTOB B TBOPUYECKHM
MIPOLIECC OCBOEHHUS Y4eOHOro MaTepuaja: Olpoc CTYACHTOB I10 COJEP)KaHUIO MPOUYUTAHHBIX JEKIUH,
BBI30B CTYJEHTOB K JOCKE JUIsl pelIeHHs TEeKyIIMX 3a7ad, CaMOCTOSITEIbHOE pEeIleHHE 3aJaud Co
CBEpPKOM NMPOMEXYTOUHBIX U KOHEYHOI'O PE3yJIbTaTOB PELICHUs, MOKA3 IMPEno-IaBareiieM Ha JOCKe
pEILIeHUs TUTIOBBIX 33/1a4, CAMOCTOATEIbHbIE PAOOTHI.

OpraHnsauH;{ KOHTPOJIA



KOHTpOJIB 3HAHUH OCYHICCTBJIACTCA u IyTeM IMPOBCACHUA KOHTPOJIbHBIX NI
CaMOCTOSITENIBHBIX paboT ¢ TOCIEaYIONIeH TPOBEPKOH.

Ha ocHOBaHUM THX pe3yJIbTaTOB BHICTABIISIETCS] BHYTPUCEMECTPOBBINA 3a4eT/9K3aMEH.
IIpoBenenue 3a4€TOB U K3aMEHOB

I[J'If[ JAOITyCKa K aTTCCTallun HCO6XOI[I/IMO HUMCTB ITOJIOKHUTCIBHBIC OICHKH I10 Ka)KHOﬁ Teme. Bo
BpeM:A aTTeCTallui CTYACHT IIOJIy4acT I/IH,Z[I/IBI/II[yaJ'IBHHﬁ OMJIeT U FOTOBHUT OTBETHI Ha BOIIPOCHI 110
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