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KA®EJIPA MaTeMATUKHU U QU3UKHU

PacnpeneieHue 4acoB JUCHHUILIMHBI 10 ceMecTPaM / Kypcam

Kypc 5 6

Bun 3ansTuit v | I | v | PII Hroro
Jlexnun 2 |2 2 (2
JlaGoparopHbie 2 (2 12 (2 |4 |4
HUroro ayn. 4 (4 |2 6 |6
KonTakTtHas paborta 4 [4 12 (2 |6 |6
Cawm. pabora 32132130 |30 |62 |62
Yacsl Ha KOHTPOJIb 4 (4 |4 (4
HUroro 36 136 |36 |36 (72 (72
OCHOBAHHUE

Y4eOHBIN TUTaH yTBEPKIIEH YIEHBIM cOBeTOM By3a oT 28.02.2025 mpoTtoxom Ne 9.
[Iporpammy coctaBui(u): KaHg. TexH. Hayk, [Ipod., Kuxrenko Cepreit Hukomnaesuu

3aB. kadempoii: Gupcona C.A.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.

Ju—

IocTpoeHre (PU3MUECKUX M MATEMATHYCCKUX MOJICICH aCTPOHOMHYECKUX TMPOIECCOB M SBJICHHM, MOMYYCHHE PacYeTHBIX
U TpapuYecKHX pEe3yJbTaTOB C MOMOIIBI0 COBPEMEHHBIX BBIYMCIHTEIBHBIX CPEICTB, B YACTHOCTH MAareMarHyecKoro
nakera Mathcad

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUTIJIMHBI

IIKO-1: Cnoco0eH oCcyImecTBIATh MPOYECCHOHATHLHYIO IEITETHHOCTD C HCITOIB30BaHHEM BO3MOKHOCTEH ITUPPOBOit
o0pa3oBaTenbHON cpeibl 00pa3oBaTeIbHON OPTraHU3aUH U OTKPBITOTO HH(OPMAMOHHO-00pa30BaTeIbHOIO

MPOCTPAHCTBA

ITIKO- Braneer cpencreamu UKT 1i1st nemonis30BaHUs UQPPOBBIX CEPBUCOB H Pa3padOTKU 3JIEKTPOHHBIX 00Pa30BaTeNIbHBIX

1.1: pecypcoB

TIKO- OcyniecTBiseT IaHUPOBAHKE, OPTAHI3AIIIO, KOHTPOIb M KOPPEKTHPOBKY 00pa30BaTeIbHOTO MpoIiecca ¢

1.2 WCTIOJIBb30BaHuEM HU(PPOBOH 00pa3oBaTeIbHON Cpeabl 00pa3oBaTeIbHON OpPraHU3alMK U OTKPBITOTO0 HHPOPMAIMOHHO-
00pa3oBaTeIbHOTrO MIPOCTPAHCTBA

ITIKO- Vcrionp3yeT pecypchl MeXIyHApOIHBIX W HAIMOHATBHBIX IUTaT()OPM OTKPBITOTO 00pa3oBaHUs B IPO-(pecCHOHATBHON

1.3: JIESITETFHOCTH YYUTEIsI OCHOBHOTO OOIIETO M CPEHETo 00Iero 00pa3oBaHust

[IKO-3: CnocobeH peaTn30BBIBaTh OCHOBHBIE 001I[e00pa3oBaTeIbHbIE IIPOrPAMMBI PA3THIHBIX YPOBHEH M HAIPABICHHOCTH C
WCTIOJIb30BaHUEM COBPEMEHHBIX 00Pa30BaTeIbHBIX TEXHOIOTHI B COOTBETCTBHHU C aKTYaIbHON HOpMaTUBHOM 0a30it

IIKO- OcyuiecTBisgeT o0yueHue yueOHOMY peIMETY Ha OCHOBE MCIIOJIb30BaHMS NPEAMETHBIX METOIUK M COBPEMEHHBIX
3.1: 00pa3oBaTeNbHBIX TEXHOJIOTUH

ITIKO- OcCyIIeCTBISIET MearOTHYECKYI0 MOIEPKKY M COIPOBOXK/ICHNE 00YUAIOMINXCS B IIPOIECCE TOCTIKCHUS

3.2: MeTanpeaMEeTHBIX, TPEAMETHBIX ¥ TUIHOCTHBIX Pe3yIbTaToB

[IKO- IMpumeHseT mpeqMeTHBIC 3HAHWUS IPH peaTn3anuy 00pa3oBaTeIbHOTO IPOIecca
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ITKO- Opraiu3yeT AesTeIbHOCTh 00yYaroIiXcsl, HalIpaBJIeHHYIO Ha Pa3BUTHE HHTEpeca K y4eOHOMY IpeIMETY B paMKax
3.4: YPOUHOH ¥ BHEYPOUHOH EATEIBHOCTH

ITKO- VYdacTByeT B IPOEKTHPOBAHUH PEIMETHOH cpebl 00pa3oBaTeIbHON IIPOTPaMMBI

3.5:

B pe3yabTare 0OCBOCHUA NTUCHUIIIMHBI oﬁyqamumﬁm JOJIZKCH

3HaTh:

CTIOCOOBI TTOMCKa HEOOXOMMMON MH(OpPMAINK NPUMEHHATEIHHO K MEPEUHI0 PEIIAeMBIX 337a4; COBPEMEHHBIE METONBI M TEXHOJIOTHH
00y4eHHs IMIPUMEHHUTENBHO K MEePEeYHI0 PEIIaeMBIX 3a7ad; OCHOBHBIC JTalbl Pa3sBUTHA aCTPOHOMHMU U COBPEMEHHOE COCTOsSHHE, e
MECTO B CHUCTEME ECTECTBCHHBIX HAayK W IEPCICKTUBBI PAa3BUTHS; OCHOBHBIC METOABI aHATN33, MWCCIEAOBAaHHS M IIOCTPOCHUS
aCTPOHOMHUUYECKUX MOAETIEH.

YmerTn:

HaxXoIUTh HEOOXONMMYI0 MH(OpPMAaIMM INPUMEHHUTEIBHO K IEPEYHIO pPEIlacMBIX 3ahad; MCIOJIb30BaTh COBPEMEHHBIE METOIBI H
TEXHOJIOTHH OOydYeHHs B IIPOIECCe MOJCIHPOBAHHUS ACTPOHOMHYCCKHX 3a/ad; OOBSICHATH PA3IMYHBIC aCTPOHOMHYECKHE SBIICHUS,
opolecchl M KX BIMSHUE Ha OKPYXKAalOUlyl0 IIPUPOJY M 4YEIOBEKa; INPUMEHATh METOAbl aHAIM3a M CHUHTE3a Pe3yJbTaToOB
HaOJIIOICHHUH, B TOM YHCIIC U KOMIIBIOTCPHBIE.

Biagern:

MOJyYeHUsT MH(POPMAIMH, CBS3aHHOW C acTPOHOMHEH, acTPO(HU3MKOIl, KOCMOHABTHKOI, BIIAICHHS COBPEMCHHBIMH TEXHOJOTHSIMHU
OOydYeHUs] W AWArHOCTHKU IIPUMEHHMTEIBHO K IIEPEYHI0 PEIIaeMbIX 3aad;IOTydeHUss W OOpabOTKM HMH(OpPMALNH, OTpaXKaromei
COBPEMEHHOE COCTOSHHE aCTPOHOMHHM, acTPO(M3UKH, KOCMOHABTUKH; TEXHUKaMH OOpaOOTKH IOJIYYEHHBIX IAHHBIX, B TOM YHCIE U
€ IIOMOUIBIO IEPCOHAIBHOIO KOMIIBIOTEPA.

3. CTPYKTYPA U COAEPKAHUE JTUCIUITJINHBI

Paznen 1. Cpepuueckass acTpoHOMUS U HeOecHAsi MeXaHMKA

Bup 3ansaTus / Cemectp /| KommuecTno

Ne HanMeHoBaHHe TeMbl, KPATKOE COIepPKaHue
» kP P pa6orsl / popma IMA Kype 4acoB

KoMmnerenuuu

TIKO-1
IIKO-3
ITIKO-3.1
IKO-3.2
I1KO-3.3
I1KO-3.4
ITIKO-3.5
ITIKO-1.1

1.1 | MogennpoBaHie OTHOCHTEIBHBIX ABIDKEHIH JIyHBI U TITaHET JIeKIIMOHHBIE 3aHATHS 5 2




I1IKO-1.2
I1KO-1.3

OTHOCHUTEIBHOE JABHKCHUC HyHH.

Jlaboparopusre
3aHSATHA

IIKO-1
IIKO-3
IKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
I1IKO-3.5
ITKO-1.1
I1IKO-1.2
ITIKO-1.3

1.3

OcuoBbl  pabotst B Mathcad. MonenupoBanue  KpyroBeiXx H
IIUTUIITHYECKUAX OPOHT.

CaMocTosTeabHas
pabota

IIKO-1
IIKO-3
I1KO-3.1
I1KO-3.2
ITIKO-3.3
IIKO-3.4
I1IKO-3.5
IIKO-1.1
I1IKO-1.2
I1KO-1.3
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1.4

HBI/I)KGHI/IG HUCKYCCTBCHHBIX CITYTHHUKOB IIAHET.

JlaboparopHsie
3aHATHUS

IIKO-1
IIKO-3
ITIKO-3.1
I1KO-3.2
IIKO-3.3
I1KO-3.4
I1IKO-3.5
ITIKO-1.1
IKO-1.2
I1KO-1.3

1.5

HBI/I)KCHI/IC HUCKYCCTBCHHBIX CIIYTHUKOB U KOCMUYCCKHUX arraparoB.

CamocTosTenbHast
pabora

ITKO-1
I1IKO-3
I1IKO-3.1
I1KO-3.2
IIKO-3.3
I1IKO-3.4
I1IKO-3.5
ITIKO-1.1
I1IKO-1.2
I1KO-1.3
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1.6

IToaroToBka K MPOMEKYTOUHOH aTTeCTallH

3auer 6

TIKO-1
IIKO-3
ITIKO-3.1
IKO-3.2
I1KO-3.3
I1KO-3.4
ITIKO-3.5
ITIKO-1.1
I1IKO-1.2
I1KO-1.3

4. ®OHJ1 OHEHOYHBIX CPEJICTB

CrpykTypa W colepkaHue (OHIA OIICHOYHBIX CpPEACTB JUIS TMPOBEACHUS TEKYLIEr0 KOHTPOJII M HMPOMEKYTOYHOW arTecTaluyu
npencrapieHsbl B [Ipunoxenun 1 k pabodeil mporpaMMe TUCIUTUTAHBL.

5. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITIJINHBI

5.1. YueOHble, HAYUHBIE U METOAUYECKUE U3TAHUA

ABTOpBHI, Bubnuorexa /
3armaBue UzparenscTBO, TOX
COCTaBUTENHN Konugecto
1 Kupssinos, mutpuit | Mathcad 15/ Mathcad Prime 1.0 CII6.: BXB-Ilerepbypr, 15 ax3.
2012
2 Yapyrus, B. M. Kitaccuueckast actporomust: yaebHoe mocodue Mocksa: [Ipomereii, 2013 | http://www.iprbookshop.
ru/18578 . html
5.1. YueOHble, HayUHble M MeTOAMYECKUEe U3AAHMS
ABTODEHI, Bubmmotexa /
3arnasue WznarenscTBo, roa
COCTaBUTEIN Konugecrso




ABTODHI, Bubmmotexa /
3arnaBue W3narenscTBoO, rox
COCTaBUTEIN Konnuectso
1 [opunes, Cepreit KommerorepHoe MoieTMpoBaHue HU3NUICCKUX CII6.: Jlans, 2011 5 9K3.
Branumuposuy nporieccoB B nmakere MATLAB: yue6. nocodue
2 Jlarace M. M. JIaGoparopHBIil MPAaKTUKYM I10 Kypcy o0mieit Mocksa: Bricias mikosna, http://biblioclub.ru/index
aCTPOHOMHH 1972 .php?
page=book&id=481262
3 [Maraes M. M. COOpHHK 327134 110 aCTPOHOMUH Mockaa: [Ipocserienue, http://biblioclub.ru/index
1980 .php?
page=book&id=481263
4 Bakymus, I1. 1., Kypc obuieit actpoHoMun: yueOHHUK Mocksa: Hayka, 1974 9 3K3.
Kononosuu, D. B.
5 Jaraes M. M., llemun | ActpoHOoMHus: yaeOHOE TocoOHe Mocksa: [Ipocsemienne, 33 5K3.
B.T. 1983

5.2. ITIpodeccuonanbubie 6a3bl JAHHBIX U HHPOPMAIHOHHBIE CITPABOYHBIE CUCTEMbI

5.3. IlepeyeHb NPOrpaMMHOro odecreyeHust

5.4. YaeGHo-MeTONHYECKHE MATEPHAJIBI VTSI 00yJAIOIIMXCSH ¢ OTPAHMYEHHBIMA BO3MOKHOCTSIMH 310POBBSI

IIpy HEOOXONMMOCTH TIO 3asBJICHUIO OOy4Yaromlerocs C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBBSI  y4eOHO-METOANYECKHUE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpPMax, amaNTUPOBAHHBIX K OTPaHWYCHHSIM 30pPOBbS M BOCHpHATHSA HHpopMmammu. [lns mmi c
HapyImIeHUSIMHA 3peHus: B (opMme aynuodaiina; B medaTHOH Qopme yBeTHUeHHBIM mIpudToM. s IUI ¢ HapymICHHSIMH CIyXa: B
(dopMe 3INIEKTPOHHOTO JNOKYMEHTa; B TedarHod Qopme. s Il ¢ HapyLIEHHSMH OIOPHO-ABUIATENBHOrO amnmapara: B (opme
UEKTPOHHOTO JIOKYMEHTA; B I1e4aTHOH (opMe.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

IMomemenus s Bcex BUAOB pabOT, MPETyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOIMMOH CHEeNMaTM3UPOBAHHOMN
y4eOHOIl MeOemnbIo M TEXHUUECKUMH CPEICTBaMU O0yUYEHUSI:

- CTOJIBI, CTYJIbS;

- IEPCOHATBHBIA KOMITBIOTEp / HOYTOYK (TIEPEeHOCHOIT);

- IPOEKTOpP;

- 9KpaH / MHTEpaKTHBHAs 1OCKa.

JlabopaTtopHBle 3aHATHA TIPOBOAATCS B KOMIBIOTEPHBIX KJlaccaX, pabodde MecTa B KOTOPHIX O0OpPYIOBaHBI HEOOXOIMMBIMHU
JMUCH3HOHHBIMU W/WIM  CBOOOJHO pPAacHpOCTpaHseMbIMU IIPOTPaMMHBIMH  CPEJICTBaMM M BbIXOJOM B MHTepHeT, w/winm B
CIICLMATN3UPOBAHHBIX J1A00PATOPHSIX, IIPEyCMOTPEHHBIX 00pa30BaTeIbHOI NPOrpaMMOi.

7. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA IO OCBOEHHIO JJUCIIUITJINHBI

MeToanyeckue YKa3aHus 10 OCBOCHHUIO AUCHUIUIMHBI IPEACTABJICHBI B HpI/IHO)KCHI/II/I 2K pa6oqel71 mnmporpamMmme qUCHUITIUHBI.




Ipuiaoxenue 1

®OH/J ONEHOYHbIX CPEIACTB

1 Onucanue nmoka3areseid M KpuTepueB OLIECHUBAHUS KOMIIETEHUMIA HA Pa3IHYHBIX 3TANaX UX
(hopMupoBaHUsl, ONIUCAHHE IIKAJ OLlEHUBAHUSA

1.1 Iloka3arenu u KpUTEpUU OLICHUBAHUS KOMIIETEHIUI:

3VH, cocraBisiomue
KOMIIETEHIIUIO

Ilokazarenu
OLIEHUBAHUS

Kpurepun onennBanus

CpenctBa
OLIEHUBAHUS

[TKO-1: CriocobeH oCcyIecTBISITh TPOhECCHOHATBHYIO ACSITEIBHOCTh C UCTIONB30BaHUEM BO3MOXKHOCTEH ITH(PPOBOI
o0OpazoBaTenbHOI cpeibl 00pa30BaTENIbHON OPraHU3alMu U OTKPBITOT0 HH(POPMAIIIOHHO-00Pa30BaTeNbHOIO

IIPOCTPAHCTBA

3uamy: ATTecTanus 1o [TonHOTa M conepxaTeNnbHOCTh 0TBETa; | O — ompoc;
CIOCOOBI TOMCKa HEOOXOAUMOI COBOKYITHOCTH yMEHHE NIPUBOIUTH IpUMeEphl; ymeHue | JIP —
HH(OPMAIIH TPUMEHUTENBHO K BEITTOJTHEHHBIX Pa0OT | OTCTaUBaTh CBOIO TIO3UIIHIO; YMEHIE nmaboparopHast
MIEPEeYHIO pelIaeMblX 3a/1a4; Ha KOHTPOJBHYIO H0JIb30BAThCA TOTOTHUTENBHON pabora;

COBPEMCHHBIC METOAbI U
TCXHOJIOTHH

06y‘IeHI/I$[ MIPUMEHUTEIIBHO K
MEPECHYHIO pCIIaCMbIX 3ada4.

Yuemo:

HaXOAUTh HEOOXOIUMYIO
HH(pOpMAIMH TPUMEHUTEIHHO K
TIEPEYHIO PENIaeMbIX 33/1a4;
WCII0JIb30BAaTh COBPEMEHHBIE
METO/IbI ¥ TEXHOJIOTHH O0yUYCHHS
B IIPOIIECCE MOICTUPOBAHUS
ACTPOHOMHYECKUX 3a]1a4

Bnademw: MeTonaMu moxydeHns
UH(OPMAIIH, CBI3aHHOM ¢
aCTPOHOMHEH, acTPOPU3NKOH,
KOCMOHABTHKOM;

JIaTy,
BBITIOJTHEHHE
3aJIaHAN JUIs
CaMOCTOSITEILHOM
paGoThI

JUTEPATYPOH TIPU MOATOTOBKE K
3aHSTHSIM; COOTBETCTBHUE
NPE/ICTaBIICHHOM B OTBETaX
uH(pOpMAIMK MaTepraiaM JICKIUI U
y4eOHOH JIMTEPaTypPHI 110 JTaHHOU
TEeMaTHKE, CBEJICHUSIM U3
UH(OPMAIIMOHHBIX PECYPCOB
HurtepHeT; 00beM BBIOJTHEHHON
paboThI 110 JTabopaTopHbIM padoTam(
TIOJTHBIN, HE TIOJHBIA 00BEM).

[TIKO-3: CriocobeH peann30BbIBATE OCHOBHBIE 00II€00pa30BaTENbHBIE TPOTPAMMBI PA3IUIHBIX YPOBHEH U
HAaIpaBJIEHHOCTH C HCIOJIB30BAaHUEM COBPEMEHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTHIl B COOTBETCTBHU C aKTyaIbHOM

HOpPMaTHBHOM 0a30ii

3uamwp. OCHOBHEBIE TAIbI
Pa3BUTHSI ACTPOHOMUU U
COBPEMEHHOE COCTOSHUE, &€
MECTO B CUCTEME €CTECTBEHHBIX
HayK M MEePCIIEKTUBBI PA3BUTHS;
OCHOBHEIE METO/bI aHAJIN3A,
WCCIICJIOBAHUS U TOCTPOCHUS
aCTPOHOMHYECKHUX MOJIEeTIEH

Ymems.: 0OBSICHATD pa3IHUHbBIC
ACTPOHOMHYCCKHUE SIBJICHUS,
MPOIIECCHI M UX BIIUSHHUE HA
OKPYKAFOIILYIO TIPUPOTY H
YeJIOBEKa; IPUMEHSITh METOIbI
aHaJM3a U CHHTE3a Pe3yJbTaToB
HaOJIIOIEHMH, B TOM YHCIIE U
KOMITbIOTEPHBIC

ArTtTecTranus no
COBOKYITHOCTH
BBITIOJIHEHHBIX paboT
Ha KOHTPOJLHYIO
nary,

BBITIOJIHCHHUE
3aJaHuM IS
CaMOCTOSITeJIbHOM
paboTsI

[omHOTa M ConMEePKATEIFHOCTD OTBETA;
yYMEHHE IPUBOIUTH IIPUMEPEI; YMEHHUE
OTCTanBaTh CBOIO MO3HUIIHIO; YMEHHE
MTOJIb30BATHCSI JOTIOHUTEIHHOM
JUTEPATYPOH TPHU IMTOATOTOBKE K
3aHATHSM; COOTBETCTBHUE
MpeICTaBIEHHON B OTBETaX
WHPOPMAIIH MaTepraliaM JeKIHH |
y4eOHOI JINTepaTypsl 0 JaHHOU
TEMAaTHUKE, CBEICHHUSM W3
WH(POPMAIOHHEIX PECYPCOB
HHTepHET; 00bEM BBITOTHEHHOM
paboTsI 1o abopaTopHbIM paboTam(
TTOJTHBIN, HE TOJHBIA 00BEM).

O — ompoc;
JIP —
nabopatopHast
pabora;




Bnaoemy:

COBPEMEHHBIMHU TEXHOJIOTHAMH
00y4eHUS U AUATHOCTUKH
IPUMEHHUTEIBHO K IIePEYHIO
pelraeMbIx 3a1ad; HONMydeHUs U
o0paboTku nHdGopManmy,
OTpa)karollell COBpEMEHHOE
COCTOSIHHE aCTPOHOMHH,
acTpo(pU3UKU, KOCMOHABTHKH;
TEeXHUKaMH 00paboTKu
MOTy4YEeHHBIX JaHHBIX, B TOM
YHCIIe U C IOMOIIBIO
MEPCOHAIBHOTO KOMIIBIOTEPA

2.2 HIkaabl OLleHUBAHUA:
Texkymuit KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOYHAsI aTTECTAIUsI OCYIIECTBIISIETCA B paMKax

HaKOIUTENIbHOM OamibHO-peiTHHrOBOM cuctemsbl B 100-0anipHOi 1mIkane:

dopma KOHTPOJIS — 3a4eT:
50-100 6as1oB — 3a4TEHO
0-49 GayUI0B — HE 3aYTEHO

2 TunoBbIe KOHTPOJIbHbIE 32/IaHUA HJIN UHbIE MATePHAJIbI, He00X0AUMBIe /ISl OLIeHKH 3HAHMI,
YMEHHi, HABbIKOB M (MJIH) ONBITA 1eATEJILHOCTH, XapAKTEePHU3YIOIIMX 3TaNbl JOPMUPOBAHUS
KOMIIeTeHIIHI B Ipolecce 0CBOEHNs 00pa30BaTeIbHOI POrpaMMbl

No abkowbdE

o

10.
11.
12.
13.
14.

Bonpocel 1 3a1aHu4 K 3a4eTy

OtHocuTenbHble ABHKEHUS JIYHBI.

OTtHocurenbHbIE ABMKEHNA Mapca.

YucneHHoe MOJENUPOBAaHUE KPYTOBBIX M SJUTMITUYECKUX OPOUT HEOECHBIX Tell.
Kon¢urypanuuu HUKHUX IUIAHET U OOBSICHEHUE UX BUJIUMBIX JBUKEHUH.
Kon¢urypanuu BepxHHUX IUIaHET U OOBSICHEHNE UX BUJIUMBIX JBH)KEHUH.

JIBMKE€HNE NCKYCCTBEHHBIX CITYTHUKOB IIJIaHET.

OcHOBHBIE CBE/ICHHSI O COOTHOIIEHUH MEXAY CTOPOHAMHU U YIJIaMU NapajlIaKTHYECKOTro
TPEYrOJIbHUKA.

A3UMYT 1 BpeMsl BOCXO/a U 3aX0/1a CBETHIL.

BeuepHue u yrpeHHue cyMepku. benbie Houn.

[TocTpouTs 3a1aHHYI0 KOH(DUTYPALIUIO HIDKHEH M1aHeThl. AHUMUPOBATh JIBUKEHUE.
[TocTpouts 3a1aHHYI0 KOHQUTYpaIIMIO BEpXHEH MJIaHEeThl. AHUMUPOBATH IBUKECHHE.
[TocTpouTh ¥ aHUMHUPOBATH OPOUTY CITYTHHKA IUIAHETHI 110 UCXOIHBIM JJAHHBIM.
[TocTpouTh AMIUNTHYECKYIO OPOUTY 3aJaHHOU IIaHEThl. AHUMHUPOBAThH JIBUKEHHE.
Beluncnute MOMEHTBI BpEMEHH U a3UMYT ToueK Bocxoaa CoHIa B 3a/IaHHBIN I€Hb Tofa
B 3aIaHHOM T'OpOJIE.




NNa6opaTopHble paboTbl

JTabopatopHas pabota Ne 1 (npumep)

OTHocuTenbHoe ABUXeHue JIyHbl U ero
O0ObsAACHEHME C NMOMOLWbI NpPpoeKLUUN
ckopocTu JIyHbl Ha HanpaBneHWE CKOPOCTH
3emnnu.

PacctoaHne 3emnum ot ConHua (bonbwas NOoNyocb 3eMHOMN
opoOUTHI), KM

R1 = 1.49 - 10°

Mepunopn obpaweHns 3emMnum BOKPYT
ConHua,c

T1 = 3.156- 10

YpaBHEeHNA KPYroBoro ABuxeHunsa 3emMnum BOKPYT
ConHua

2n ([ 2n
X(t) =R1- cos(ﬁ : tj Y(t) =RL- sm(E : t)

KoopauHate ConHua

PacctodHue JlyHb oT 3emnun (bonbwad nonyocb NYHHOMW
opoOUTHI), KM

R2 = 3.844- 10°

Meprvnopn obpaweHus JlyHbl BOKpPYT

3emnu,c
T1

T2 = —
12

YpaBHeHMUHA KPYroBoro ABuxXeHusa JlyHbl
BOKpyr 3emnwu

2n . [ 2n
X(t) = R2- COS(E : t) y(t) = R2- sm(ﬁ . tj



KoopaouHaTtb JlyHbl B cucteme oTcyeTa,
cBg3aHHoOW ¢ ConHuewMm

Xg(1) = X() + Xt) Yo(®) = Y(O) + y(9)

MHoekcaunmsas MOMEHTOB BpPeMEHU,ANSA KOTOpbIX 6yaoyT
paccyMmTaHb KOOpPAUHATHI

N1 :=100C i:=0..N1 t.=— -

O6utel 3emnu n JlyHbl oTHocuTenbHo ConHua

2x10 T
o .
Y(ti)  1xa08 / N
i Y
Y(t-) i }
olli . -
..... 0 |'." llrlr
Y %, 7
Soo1ao’ N S
— 2108 L
— 2108 0 2x10°

Mpoekuunm ckopocTtenn 3emnu u JIyHb
d d
VXt) = =X(t) Vy(t) = =Y(t)
dt dt

-4 =4
wx(t) = = x(1) w(®) =y

Mpoekunmsa NnuUHenHoON ckopocTu JlyHbl Ha HanpaBneHue
BeKTopa IMHENHON cKopocTu 3emMnu

D(t) = \/VX(t)2 R Vy(t)z ~ \/VX(t)z R Vy(t)z . Vth) : vx(t)y+ V'y(t) .Avy(t)

o.s-] l

|
W <>vx<t> winut) ]
\/Vx \/vx(t) +vy( ) /\‘
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-1
4 7 7



oT 3emMnwu

YBenuuyum pacctosaHue JlyHbl

Ha nopAaagok

R2 = 3.844 - 10°

AAARA

)
)

2n
T2

&t) =R2- cos(

21
T2

,wt) =R2. sin(

X(t) + X(t)
Y, (1) = Y(t) + y(t)

A)N(ugt) :

s

2><108
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~1x10°

X(ti) . X(ti)

_4

4 vty
it

Vy(t) =

X(t)

VX(t) :

dt

y(t)

_d

dt

Mt) :

- Lt

vx(t) :

dt

Vx(t) - () + W(t) - vy (b)
I + Wi - Jw®? + v (v

D) = YW + W2 — () + wit)? -
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YBenuyum pacctoaHue JlyHbl

nopsaok

R2 := 3.844 - 107

AAARA

,?fgt) = R2 - cos [% . t)

X(0) = X(1) + X(O)

,wt) =R2 - sin (% . t)

Yo = Y + y()

2x10° T
’-'H‘.‘:'__.,'.-J-r“‘l"._".‘-a.__“ x -
Y(ti) 1><108— -?f:a‘-_ Lo T
Yq(ti) - L
g\l i |
""" OF:t - cf
— 2108 e
— 2108 0 2x10°
X(t), Xg(ti) . Xs
1.8<10°F ' T =
1.6x10° e .
v(t) .
Yt ; e
__9_.') 1.4x10° T
L
s
g
. s
1.2x10°F A .
L |
—1x10®  —5x10°

X(ti). Xqti)

d
V. ==X
MAD ==X

_d
MX() - dtx(t)

d
V ==Y
MU = 2 YO

-4d
WO = Y0

oT 3emMnun ewé Ha



VX() - vx(t) + V(1) - vy ()

D(t) = YW + Wit — () + win)? - 2 2 2 =
V(2 + W2 () + v

nnm
S—
m e
w I
B NN

MamMmeHUMm nepumoa obpauweHumsa JIyHb T2

RL:= 1.496- 10° T1:=3.156- 10° R2.= 3.844- 107
T2 = E
MY 6
2 2
X(t) =R1-cos| — -t t R1-sin| — -t
=2 X9 = an( 35
2 2
t) =R2-cos| — -t t R2 - sin| —
o = os( 35 w0 =r - 3
. T
N = 100( i=0..N t.=— -
AAAA I N



2><108 T T T
X t) = X(t) + x(t)

8
YG(t) = Y(t) + y(t) 1x10° 7]
Y(ti)
O_
G(t)
~1x10%F -
~ 2x10° L ' L
—2x10® —1xa0® 0 1x10° 2x10°

X(t),XG(t;)

Mpoekunun ckopocTen 3emnu
n J1yHbl

_d
A\A/A)st) = ax(t) A\A/,th) = %:Y(t)

= d _d
() th(t) vyt = Ety(t)

Mpoekuns NUHEMNHONW CKOPOCTKU JIyHbl Ha HanpaBneHue
BekTopa NMHEeWHOW ckopocTun 3emMnu

Vx(t) - () + W(t) - vy (®)
I + win? - Jw®? + vyt

D(t) = YW + W2 — () + win)? -

YT
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- 60 L
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3a4yeTHBI KOHTPOJb BKIIOYAeT | TeopeTnyeckuii Bonpoc (GopMHUpYIOTCs U3 IPEACTABICHHBIX
BOITPOCOB K 3a4€Ty), 2-X BBINOJHEHHBIX JJA0OPATOPHBIX paboT (POpMHUPYIOTCS U3 MTEPEUHS 3aJaHU,

Ipe/ICTaBICHHBIX B pa3eine JlabopatopHbie paboThI).

Kpurepun oueHuBanmsi:

MakcumMaabHOEe KOJHYeCTBO 0autoB 3a 3aueTHoe 3amanue — 100 (50 6amioB MakcHMAabHO 3a

TEOPETHYECKHE BOIPOCHI, SO 6a/UIOB MAaKCHMAJIBHO 32 JIAOOpaTOpHBIC pabOThI).

Kpumepuu OUCHUBAHUA 00H020 meopemu4ecKozo éonpoca.

Kputepuu orieHuBaHMs TEOPETHUECKOTO BOIIpOca banst
Wznoxennsld MaTepuan (aKkTHUECKH BEpEH, HaJWMyhe TIyOOKHMX HCUEPIBIBAIOIINX 3HAHUI,
MIpaBWJIBHBIE, YBEPEHHBIE ACHCTBHUS 110 IPUMEHEHUIO TIOTYYECHHBIX 3HAHUHM Ha MPAKTHKE, TPaMOTHOE U 42-50
JIOTHYECKH CTPOMHOE M3JI0KEHHE MaTepraa Ipu OTBETE
Hanuuue TBepAbIX U JOCTATOYHO IOJHBIX 3HAHWW, IPABUIIbHBIE AEUCTBUS 110 IPUMEHEHUIO 3HAaHUI Ha
MIPaKTHKE, YETKOE M3JI0KEHHE MaTepHualla, JIOIYCKaloTCs OTAENbHbIE JIOTUYECKHE U CTHIIUCTHYECKUE 34-40
MOTPEIIHOCTH, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JONOJIHHUTENIbHBIC U HABOASIINE BOIPOCHI
HenonHplid 0TBET HA BOIIPOCHI; 3aTPYAHSAETCS OTBETHTh Ha JONOJIHHUTENILHBIC BOIPOCHI 2-32
OTBeT HE CBsA3aH C BOIPOCAMH, HAJIMYME TPyOBIX OMIMOOK B OTBETE, HEMOHWMAHHE CYIIHOCTH 0
W3JaraeMoro BOIIPOCA, HEYMEHHE NPUMEHSATh 3HAHUS HAa MPAKTUKE, HEYBEPEHHOCTb M HETOYHOCTh
OTBETOB Ha JONOJIHHUTENILHBIC U HABOASIINE BOIPOCHI
Maxcumanvnolii 6ann 3a omeem na meopemuiecKull BONPoc 50
Kpumepuu oyenueanus 00Houl 1adopamoproii padomot
Kputepuu onienuBanus Basner
Pabora BbIMONHEHAa B IMOJHOM OOBEME, TONyYEHBbl MPAaBHIbHBIC OTBETHI, MPOBEJCH aHAIN3, JlaHa
rpaMOTHAs MHTEPIIPETAIUS MOTYYEHHBIX PE3yIbTaTOB, CAENaHbl BEIBOIBI 21-25
Pabota BbInonHeHa B IOMHOM 00beME, HO JOMYIIEHBl HE3HAYUTENbHbIE OLIMOKH, BEIBOABI — I0CTATOYHO 17-20
000CHOBaHBI
Pabora BhIONTHEHA HE B TOJIHOM 00bEMe, IIPH aHAJIM3E U HHTEPIIPETAINH TTOJTyYeHHBIX Pe3yIbTaTOB 1-16
JIOTYIIEHBI OMUOKH, BBIBO/IBI —HEMOJHBIE MJIH OTCYTCTBYIOT
PaboTa BBIIIOJHEHA MTOJIHOCTHIO HEBEPHO 0
Maxcumanvusiii 6ann 3a pewienHue 3a0ayu 25

Hrorosas omeHka (I)OpMI/IpyeTCH N3 CYMMBI Ha6paHHLIX 0aJlJIOB 3a BBIIOJHEHHE 3aYETHOIO 3aJaHus 1

COOTBCTCTBYCT HIKAJIC:

50-100 6asutoB
— 3a4YTEHO

0-49 6ayu1oB —
HE 3a4TEHO
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e 3 MeToauueckue MaTepPHAIbI, ONpeAesoNIie NPoueayphbl OlleHNBAHUS 3HAHUI, YMEHHI,
HABBIKOB M (WJIH) ONBbITA JAESATEJbHOCTH, XapPaKTePHU3YKUIUX 3Tanbl (POPMHUPOBAHUA
KOMIIeTeHIIMH

e [lponenypsl OIEHMBAaHUS BKIOYAIOT B ce0sl TEKyIUUMH KOHTPOIb M IPOMEXKYTOUHYIO
aTTECTaLUIO.

e Texkymuil KOHTPOJb YCIEBAEMOCTU IIPOBOJUTCSA C HMCIOJIB30BAHUEM OLICHOYHBIX CPEACTB,
IPECTABICHHBIX B II. 2 JaHHOTO IPUJIOKEHUA. Pe3yabTaThl TEKYIEro KOHTPOIIS JOBOASTCS 10
CBECHMSI CTYICHTOB J10 IIPOMEKYTOYHON aTTECTALIUH.

e [IIpomesxkyTrouHas arrecranus 10 AUCUUIUIMHE «MOIEIUPOBAHUE ACTPOHOMHUYECKUX 3a1a4»
BKJIIOUYAT 3a4€T 10 TEOPETUYECKOMY M NIPAKTUYECKOMY MaTepUaly, IPOIICHHOMY 3a CEMECTP.

e OcHOBOI Ui omnpeneneHus: 0amioB, HAOPAHHBIX MPU MPOMEKYTOUHOM aTTECTALUHU, CIIYKUT
00beM M ypOBEHb YCBOEHHUS MaTepuajla, MPeJyCMOTPEHHOro pabodeil mporpaMMoi
JUCLMIUIMHBI B IpoLeHTax. MToroeas arrecranusi OCYLIECTBIISIETCS Ha OCHOBE TEKYILEH M
IIPOMEKYTOUYHOM aTTeCTallui, PEe3yJIbTaTOM KOTOPOW SBJISIETCS IPOCTABICHUE B 3a4ETHOU
KHIKKE HSK3aMEHAIlMOHHON OIIeHKM, €CIIM CTYJeHT B urore HaOpan He MmeHee 50%., 1o
CIEAYIOUIEH IIKaJIE:

Ornenka Ornenka
B 100-6amsHOM B TPaIUIIMOHHON IIKaIIe
nIKane
50-100 3a4TEHO

0-49 HE 3aYTEHO
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IIpunoxenne 2

METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO ITNCHUTIJIMHBI

MeToauuyecKue PCKOMEHIANMHA 110 UBYICHUIO TUCHHUIIIMHBI

Y4eOHBIM IJIAHOM MPEYCMOTPEHBI CIETYIOIINE BUJIbI 3aHATHIMA:

— JIEKIINH;

— J1abopaTOpHBIE 3aHATHUS.

JUig my4iiero yCBOEHMsI TEOPETMUECKOIO MaTepuaia peKOMEHAYETCS YMTaTh OJHU U TE Ke
pas3ziesibl PeKOMEHIyeMOro y4eOHOro mocoousi Ba pasa: MEpBbIH pa3 OBICTPO 71l O3HAKOMIJICHHS C
MaTepHajoM, BTOPOH pa3 MEIJICHHO /s 60Jiee BAYMYHMBOTO U3yUEHUS U JIy4dlIero 3anoMuHanus. [lpu
BTOPOM MPOUYTEHUU PEKOMEHAYETCSI BECTH KPATKHI KOHCIIEKT.

CocraBiiecHHe KOHCIIEKTa MOOWMIM3YyeT BHUMAHHE, I[OMOTaeT OOHAPYXHUTh W BBIICIHUTH
IJIaBHOE B TekcTe. UepenoBaHuWe YTEHHUS C MUCHMOM pa3BUBAE€T BCE BUJbI IMaMSTH, MOBBIIIAET
paboTOCIOCOOHOCTh M CHM)KAET YCTAJOCTh. BeleHne KOHCTEeKTa SBISIETCS OJHOBPEMEHHO U (hOpMOH
KOHTpPOJISI KayecTBa yCBOGHUS MaTepuala, TaKk KaKk He OCO3HAB MPOYUTAHHOTO, TPYIHO BBIIEIHTD,
c(hopMyJIMpPOBaTh U 3aMUCATh OCHOBHYIO MbICIIb.

[Ipu BeneHHMH KOHCIIEKTA JKeTaTeNIbHO OCTABIISITh ClIpaBa MIMPOKUE OIS, 10 TPETU CTPAHUIIBL,
YTOOBI MOXXHO OBUIO JONMUCATh WHTEPECHBIC MBICTH WM BBIBOJBI IMOCIIC W3YYCHHS aHAJIOTHYHBIX
pa3nenoB U3 Apyrux 1nocoOuit. [lo BegeHHMIO KOHCIEKTa I€JecO00pa3sHO  MEepPUOAMYECKU
KOHCYJIbTUPOBATHCS C MPEMNOJaBaTeNIeM.

B KOHCHEKT HY)XHO 3alMChIBaTh TOJIBKO CaMO€ IJIaBHOE. 3alKMCH B HEM IO BO3MOXXHOCTH
JOJKHBI OBITH KpaTKue W JakoHuuHble. Hanbornee BaykHbIe MeCTa HYHO BBLACTSATH APYTUM I[BETOM,
(GbopMysIBl HY)KHO 3allUCBIBaTh B OTIEIBHOM CTPOKE YTOOBI HE CIMBAINCH ¢ TekcToM. [lo xoporemy
KOHCIIEKTY MOYKHO JIETKO U OBICTPO, B T€YEHHE HECKOJIBKUX JHEH, Mepel 9K3aMEeHOM, BOCCTAHOBHUTH B
MaMSTH U3y4eHHBIA MaTepHaJl, MOBTOPUTH €T0, HAUTH HEOOXOUMYIO CIIPABKY.

Ilepen TMOBTOPHBIM YTEHHMEM H KOHCIEKTUPOBAHHUEM PEKOMEHIyeTcsl MOompoOoBaTh
BOCIPOM3BECTU MaTepuan Mo maMmsaTu. Jlake ecium 3Ta MOMNbITKA HE YBEHUYAETCSl YCHEXOM, IMpHU
MOCTEAYIONIEM YTEHUH U KOHCIIEKTUPOBAHMM MaTepHalla BHUMaHUe OyJIeT aKTHBU3HMPOBAHO MMEHHO
Ha MPOIYLIEHHOM WM HEJAOCTAaTOYHO MOHSATHOM (parmeHte. B pesynbTare marepuan OyneT ycBOEH
Oonee rIy0OKO U OCHOBATENBHO.

[Ipy NOATrOTOBKE TEOPETUYECKUX BOIPOCOB HEOOXOAMMO 3HATh, Kakue TpeOOoBaHUS
NPEeIbSABISIOTCA TMPH CAade 3adeTa. IJTH TpeOOBaHMs BKIIOYAIOT OCHOBHBIE JJIEMEHTHI 3HAHHHA O
(U3HYECKOM SIBIICHUH, (DU3MYECKON BEIIMYMHE, 3aKOHE M TEOpUH. Huke MpHBEICH MEepEeYeHb TaKUX
TpeGoBaHUIA.

CryneHT, H3y4nBIIMI JMCOMIIMHY, J0JI/KEH:

3Hamy:

OCHOBHBIE JTalbl Pa3BUTHS ACTPOHOMHUHU M COBPEMEHHOE COCTOSIHME, €€ MECTO B CHCTEME
€CTECTBEHHbIX HayK M TIEpPCHEKTUBbl pa3BUTHS; OCHOBHBIE METOJbl AaHalu3a, HCCIEJOBAHUS U
IIOCTPOEHHUS ACTPOHOMHUUYECKUX MOJEIIEH;

ymems:

OOBSICHATD Pa3JIMUHbIE ACTPOHOMUYECKHUE SBJICHUS, MPOILIECCHI U UX BIUSHHE HAa OKPYKAIOIIYIO
MPUPOY U YEJIOBEKa; MPUMEHATh METObl aHAJIN3a U CUHTE3a Pe3yJIbTaToOB HAOIOIEHUI, B TOM YHCIIe
Y KOMIIBIOTEPHBIE;

eénaoemsp:
COBpeMeHHLIMI/I TCXHOJIOTUAMHAU O6y‘{eHI/IH U JUAarHOCTUKN HpI/IMeHI/ITeHBHO K nepeqH}o pemaeMbe 33}13‘{; l'[O.]'Iy"IeHI/IH
nu O6pa6OTKI/I I/IH(i)OpMaL[I/II/I, 0Tpa>1<afome171 COBpeMeHHoe COCTOsSHHUC aCTpOHOMI/II/I, aCTpO(i)I/I'}.I/IKI/I, KOCMOHABTHKH,
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TCXHUKaMHU O6pa6OTKI/I MOJYYCHHBIX JAHHBIX, B TOM YHCJIC U C IOMOIIBIO MIEPCOHAJIBHOTO KOMIIBOTEPA.

Ilepeuenb BONPOCOB, MOJJIEKAMMX CAMOCTOATEIHLHOMY H3yYEHUIO

Pazgensr )41 TEMBI HepequL BOIIPOCOB  IJId  CaMOCTOATCIIBHOI'O
CaMOCTOSTCIILHOI'O U3YUCHU HU3YUCHUA

MonenupoBaHue KpPYroBbIX U AJUTUNTHYECKUX
Coepuueckas  acmpornomusi u | OpOUT.

HebecHas MexaHuxka JIBMKeHHE  UCKYCCTBEHHBIX  CIYTHUKOB  H

KOCMUYECKHX allapaToB.
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