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1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

[{enpro OCBOEHUS TUCHIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITETECHITUH:

OIIK-1 CnocoGeH caMOCTOSITEIBHO TMpUOOpeTaTh, pa3BUBaTh H  MPUMEHSITH
MaTeMaTHYeCKUe, ECTECTBEHHOHAYYHBIC, COIUAIBHO-DKOHOMUYECKHE M TMPOodeCcCHOHAThHBIC
3HAHUA AJI peUIeHHUs] HECTaHAAPTHBIX 3a/1a4, B TOM YKCJIe B HOBOI MJIM HE3HAKOMOM cpefie U B
MEXAUCIUTIMHAPHOM KOHTEKCTE.

OIIK-3 CnocobeH MpuUMEHSATh Ha TMPAKTUKE HOBBIC HAyYHBIC MPHHIUNBI U METOJbI
UCCJIEI0BAHUM HAa OCHOBE aHAJIN3a HAYYHOU U ITATEHTHOU JIUTEPATYPBI.

OIIK-4 CnocobGeH mpuUHUMATh TEXHUYECKHUE PEIICHHS Ha OCHOBE AIKOHOMHYECKHUX
HOPMAaTHBOB.

OIIK-6 CrnocobeH pa3pabaThiBaTh W HUCIIOJIH30BaTh HOBBIC MOJIXOJbI M1 METOMBI pacdeTa
00BEKTOB PAKETHO-KOCMHUYECKON TEXHUKUA C YYETOM adPOJAMHAMHUUYECKUX M OAITUCTHYECKHX
apaMeTpoB.

OIIK-7 CniocobeH aHanu3upoBaTh U 0000IIaTh Pe3yabTaThl (U3NIECKOTO U YHCICHHOTO
MOJIeTUpOBaHUsl, 0OOCHOBAHHO BHIOMpATh a’pOoAMHAMHYECKHE U OaUIMCTUYECKUE MapaMeTphbl
paKeT U KOCMUYECKUX alIapaTros..

I[IK-2 CrnocoOeH mNpUMEHATh 3HAHHWS Ha TMPAKTUKE, B TOM YHCJIE COCTaBISIThH
MaTeMaTHYeCKue MoJenu Mpo(ecCHOHANBHBIX 3a7ad, HAXOAWUTh CIOCOOBI WX peIICHHS |
WHTEPIPETHPOBATh MPOoheCcCUOHATBHBIN ((DU3UYECKUI) CMBICI TOJYYEHHOTO MaTEMaTHYECKOTO
pe3yabTara.

Pesynbraramu 0CBOEHUSI AUCIUIUIMHBI SIBJISIOTCS CIAEAYIONINE UHAUKATOPHI TOCTHUKEHUS
KOMIIETECHIINH:

HMOIIK 1.1 3HaTh OCHOBHBIEC ITOJIOKCHHS MaTEMAaTHKH, €CTECTBEHHBLIX M COLMAJILHO-
SKOHOMHYECKHUX HayK

NOIIK 1.2 YMerp pa3BuBaTh IOJIyYEHHBIE 3HAHUS M NPUMEHSTh UX AJS PELICHUS
HECTaHJIapPTHBIX 3a/1a4.

NOIIK 1.3 Brnagets criocobamu afanTaiiy K paboTe B HOBOU cpe/ie.

HOIIK 3.1 3Harh HOBBIC HAy4YHBIC TPHUHIUIBI U METOABI HMCCICIOBAaHWUNA B 00JacTH
npodecCHOHATBLHOMN 1eATEbHOCTH.

HNOIIK 3.2 YMerh NpUMEHSATh HAa NPAKTHUKE HOBBIE HAYYHBIE MPUHIMUIBI U METOJbI
HCCIIEIOBAHU I

HOIIK 3.3 Bianets MeTOaMU MOUCKA U AaHAJIM3a HAYYHOW U MATEHTHOM JIUTEPaTyphbl

NOIIK 4.1 3HaTh METOJOIOTUYECKIE OCHOBBI OIICHKH SKOHOMHYECKOHN 3(PPEKTUBHOCTH
TEXHUYECKUX PEIICHUI

HNOIIK 4.2 VYMmerp NpuUMEHATh KPUTEPUM U METOABl TEXHHUKO-DKOHOMUYECKOTO
000CHOBAaHUS KOHCTPYKTUBHO-TEXHOJIIOTUYECKUX PEIICHUN

NOIIK 4.3 Brnagets HaBbIKaMU aHaAJIA3a CE€0ECTOMMOCTH MPOTyKITUU

HOIIK 6.1 3naTh IepeoBbIe METOBI pacdeTa 0OBEKTOB PaKETHO-KOCMHYECKON TEXHUKHU
C YYETOM a’pOIMHAMUYECKUX U OAITUCTHUECKUX TAPAMETPOB

HOIIK 6.2 YMmeth pa3pabaTsiBaTh M UCIOJIB30BATh HOBBIE TOAXOABl U METOJBI pacyeTa
00BEKTOB PAKETHO-KOCMHYECKON TEXHUKUA C YYETOM a’POJAMHAMHUYECKUX M OaTUCTHUYCCKHX
napaMeTpoB

NOIIK 6.3 BnageTs HaBBIKAMH aHAIN3a BIUSHUS adPOAMHAMHYECKUAX U 0ATUTHCTUYECKUX
MapaMeTpoB Ha XapaKTEPUCTUKU OOHEKTOB PAKETHO-KOCMUYECKON TEXHUKHU

NOIIK 7.1 3HaTh crocoObl ydera a’spoAMHAMUYECKUX U OaNTMCTHYECKUX MapamMeTpoB
pakeT ¥ KOCMHUYECKUX amapaToB MpU GU3NYECKOM U YHCIEHHOM MOJEIUPOBAHUU

NOIIK 7.2 YMeTb BHIOMpATh a3pOAMHAMHUYECKUE U OAJUTMCTHUYECKUE TTapaMeTphl PaKeT U
KOCMHUYECKHX alapaToB Ha OCHOBE aHaIK3a Pe3yIbTaTOB MOJIEIUPOBAHUS

NIIK 2.1 3maeT MareMaTU4ecKoe  OMUCaHWE  3aKOHOB  OaUIMCTUKH |
TUAPOAIPOTUHAMUKH.



HIIK 2.2 VYmeeT cocTaBisATh MaTeMaTHYECKHE MOJCIH NPO(ECCHOHANBHBIX 3a/1ad U
HaXOIUThb CHOCO6BI HUX PCHICHUA

UIIK 2.3 OcyuiecTBiaseT aHaiu3 M WHTEPIPETANHUIO PE3YJbTATOB MATEMATHYECKOIrO
MOACIINPOBAHUA

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

— OBlajieHre CTyJeHTaMU METOJaMU U3MEPEHUH IJIOTHOCTH, TEMIIEpaTyphl, CKOPOCTEN
MOTOKA BO BPEeMs ITPOBEJICHUS a9POMEXAHUYECKUX U OAJUTMCTUYECKUX SKCTIEPUMEHTOB.

- OBJIa,Z[GHI/Ie CTYACHTAaMU MCTOJaMU I/ISMepeHI/Iﬁ KOPOTKUX MHTCPBAJIOB BPCMCHU.

— OBnazeHue CTyJeHTaMH pueMaMH BbICOKOCKOPOCTHOH (oTorpadur B BUIUMOM CBETE
U PEHTI€HOBCKUX JIy4YaX.

— OBnageHue CTyJICHTaMH OPHUEHTAIIMHM B BBIOOpPE adPOMEXaHWUYECKOH, OATHCTUUYECKON
YCTAaHOBKU JIsI IPOBCACHUA HCOGXOI[I/IMBIX HCHBITaHHﬁ, B BI:I60pe MCTOHNOB IJId HU3MCPCHUA
IUIOTHOCTH, TEMIIEpaTypbl, CKOPOCTHM TIOTOKAa I TPOBEICHHUS a’POMEXAHUYECKUX U
6aJIJII/ICTI/I‘IeCKI/IX 9KCIICPUMCHTOB.

— lloaroroBka HuX K PpEIICHHIO KOMIUIEKCA 3aJa4, CBSI3aHHBIX C IOCTPOEHUEM
MAaTEMATUYCCKUX MOHGHCﬁ " OMpCACIICHUCM XapaKTCPUCTHUK CUCTEM, IPOBCACHUCM PACUYCTHBIX
paboT, aHanmM3a COCTOSHUS HCCIEAYyeMOro BONpoca M ONpPENENCHHs]  HalpaBJICHUS
HCCIIEIOBAHU .

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMmbl

JucuumimHa otHocuTed K biioky 1 «/lucturuinael (Moynnn).
JluciumniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHOM MpOTrpaMMbl, (HOpMHUPYyEeMOi
YYaCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TpeiaraeTcsi 00y4aromumcs Ha BBIOOP.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUHON ATTECTANMM 0 JUCHHUIIIIMHE

IlepBbIit cemecTp, 3a4eT

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

JlJis yCcTIenTtHOr0 OCBOCHUSI TUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUU, CPOPMUPOBAHHBIEC B
X0JIe OCBOEHHS 00Pa30BaTEIbHBIX POrpaMM MPEIIECTBYIOIETO YPOBHS 00pa30BaHusl.

6. SI3bIk peanuzanun

Pycckuii

7. O0beM TUCHUIIIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPBIX:
-jexkuuu: 14 q.

-nmaboparopusie: 20 .

O0BeM caMoCTOSTENbHOM pabOTHI CTyIEHTA ONPEAEIICH YUCOHbBIM IIIIAHOM.

8. Conepxxanue IMCHUIIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. BBegenne B a3poAMHAMHKY BbICOKOCKOPOCTHBIX TeYeHHUH.

Uctopus pazBuUTHA TEXHUKH SKCIIEPUMEHTA B a’dpoMeEXaHuKe. 3amaun Kypca. OCHOBHBIE
HOHSTHS U olpeaeneHus. MoieaupoBaHue Mpu a3poMEXaHUUECKHUX 3KcnepuMeHTax. Kputepun
moxoous.

Tema 2. AspomexaHn4yeCKHe YCTAHOBKH 00JILIINX CBEPX3BYKOBBIX CKOPOCTEH.

AdponMHaMHYeCKHe TPyObl C MOJOTpEeBaTesiMUA. YAapHble TpPyObl. Y mapHbIE
a’pouHaMHUYecKHe TPyObl. Y IapHbIe JIEKTPOMArHuTHbIE TPYObl. ArabaTHUECKUE YCTaHOBKH.
DONeKTpOMarHuTHbIE a’poJuHaMuueckue TpyOwl. bamnmucruyeckue THpHI. YCTAaHOBKU AJIst



BBICOKOCKOPOCTHOIO ~ MeTaHus. [IpuMeHeHue B3pbIBUATBIX BEHIECTB JUIS  IOJYYEHUs
BBICOKOCKOPOCTHBIX MIOTOKOB U CUJIBHBIX YAAPHBIX BOJH. KyMyJISITUBHBIE 3apsiibl.

Tema 3. MeToabl u3MepeHHi B CBEPX3BYKOBBIX Tpy0Oax.

Metoael  u3MepeHMsT  CWI.  Bechl  MEXaHMYECKOro, TEH30METPUYECKOIO U
aKCeJIEpOMETPUUYECKOr0 TUNa. MeToapl BH3yaln3aluuud U Hu3MepeHus MmioTHocTd. lllnupen -
meroa. Muatepdepomerp Maiikenscona. Unteppepomerp Maxa - Llennepa. [Ipubop UAB - 451.
Metonbl wW3MEpeHHMs IUIOTHOCTH, OCHOBaHHbIE Ha NOIJIOIWIEHHMH. MeToasl HU3MepeHus
TeMIeparypbl. Anmaparypa ais 0e3pIHEpPIHOHHON perucTpanuu TeMieparypsl. Crnexkrporpadsl.
Nounzaunonnsie natunku. Metoasl n3mepenus uncia Maxa u ckopocreit notoka. Hacagku aiist
u3MepeHus uncia Maxa.

Tema 4. BHemHeOaiMcTHYeCKHE U3MepeHusi. MeToabl U CpeIcTBa PerucTpaumnu.

N3mepenne KOpOTKUX MHTEPBAJIOB BPEMEHHU. AHAJIOTOBBIE METOJbI, METOAbl OTCUETA C
UHTEpHosiuuen, uudpoBble MeTonbl. VckpoBble HUCTOYHMKK cBeTa. OTKphITasg HCKpA.
Ckonp3slue W TMONYMPOBOJAIINE HCKPOBBbIE pa3psipl. KanuiisipHble HCKPOBBIE pa3psibl.
3anyckarolue HMCKPOBBIE Pa3pAIHUKUA. DJIEKTPOHHOONTHYECKUE 3aTBOPHI. 3aTBOP C SYEHKOM
Keppa. 3arBop ®apazes. 3aTBOp € 3IEKTPOHHOONTHYECKUM IpeoOpa3oBaTesieM H300paskeHUsI.
PacTtpoBbie METOJIbI BHICOKOYACTOTHON KMHeMartorpaguu. MeToa mTPUXOBOTO pacTpa, METOJ
JMH30BOIO0 pacTpa, MPUMEHEHUE BOJOKOHHOW ONTHUKHU. PEHTreHO - HMITyJbCHAs TEXHHKA.
[Torydenue u peructpaiys OTAeNbHbIX UMITYJIbCOB. KiHemMaTorpagus B peHTT€HOBCKUX JTy4ax.

Tema 5. JlabopaTopHbie padoThl.

Nzyuenue pabotel ckopocTHOTO hoTtopeructparopa COP - 2M. Perucrpanus oTKpHITON
uckpbl. PororpadupoBanue cropaHnus TOHKOM MPoBoJIOKH. Perucrpanus paspsiaa B BoJe.

9. Tekymuuii KOHTPOJIb MO TUCUMUIIJIMHE

TeKyH_II/II\/'I KOHTPOJIb MO AOUCHUIINIMHEC IMPOBOAUTCA IIYTEM KOHTPOJA IMOCCUIACMOCTH,
IIPOBEJICHUS KOHTPOJIbHBIX pabOT, TECTOB MO JEKLIMOHHOMY MaTe€pHally, BHITOJHEHHUS JOMAITHUX
3aJaHuid, 1 pukcupyetcs B hopMe KOHTPOIBHOM TOUKH HE MEHEee OJTHOTO pa3a B CEMECTD.

OueHouHble MaTepuajabl TEKYIIEro KOHTPOJIA pa3MelleHsl Ha caiite TI'Y B pasnene
«Mupopmanust 06 oOpasoBaTenbHON mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. Ilopsizok mpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAIUU

3ayer B TEpPBOM CEMECTpe NPOBOJUTCA B MNHCbMEHHOH (opMe 1O OuieTam.
DK3aMEeHAIMOHHBIA OUJIET COCTOUT U3 OJHOU YacTH. [IpogomkuTensHOCTh 3a4eTa 1 vac.

OueHo4HbIE MaTepHaibl IS MPOBEICHUS NMPOMEKYTOYHOM aTTecTalMy pa3MeIIeHbl Ha
caiitre TI'Y B pasmene «Mudpopmaums o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAHYECKOE 00ecTIeUueHne

a) DJIEKTPOHHBIA YUYEOHBIM KypC MO JTUCIUILINHE B AJICKTPOHHOM YHHBeEpcHTeTe «iDO» -
http://moodle.tsu.ru/course/view.php?id=22475

0) OnieHOYHBIE MaTepHalibl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM arTecTalu Io
JTUCLUTLIINHE.

12. Ilepevyennb y4eOHOI JuTepaTyphbl U pecypcoB cetu UHTEepHeET

a) OCHOBHas JUTEparypa:

1. bumaros B.U., CaBkmna H.B., Tumuenko C.B., ®apanonoB B.B. OcHoBbI
HKCIIEPUMEHTAIBHOM BHEIIHEN OammucTuku: yued. mocodue / — Tomek: STT, 2017. — 122c.

2. Crenanos B.I1. Baemmuss 6amnuctuka. U.1. Tomck: u3g. TT'Y, 2011, 738 c.


http://moodle.tsu.ru/course/view.php?id=22475

3. ApxunoB B.A. OCHOBBI TEOPUHU UHKEHEPHO-(DU3UIECKOTO IKCIIEPUMEHTA: yueOHOe
nocobue / B.A. Apxumnos, A.Il. bepe3ukos. — Tomck: U3a-Bo Tomckoro nonurex. yu-ta, 2008. —
206 c.

4. ITpoukun H. C. OcHOBBI METPOJIOTUH AMHAMUYECKUX U3MEPEHUI: yueOHoe ocolue :
[ust By30B] / H. C. Ilponkun. - Mocksa: Jloroc, 2011. - 253 c.

5. Ay6oBuk A. C. @ororpaduyeckas peructpaiusi ObICTpONPOTEKAIONIIUX MPOIIECcCOB / A.
C. y6oBuxk. - U3x. 3-e, mepepad. - Mocksa: Hayka, 1984. - 319 c.

0) IOTIOJTHUTEIbHAS JTUTEPATypa

1. bBammucTuueckue YCTAaHOBKM M HUX TNPUMEHEHHE B  HKCHEPUMEHTAIbHBIX
uccnenoBanusx. [lox penakuneit 3narnna H. A., Mummna I'. U. - M: Hayka, 1974.

2. ®usnka ObicTponpoTekaronux npoueccos. [lox penakiueit 3natuna H. A.- M: Mup,
1971. - L 11, TIT 1.

3. T'opiun C. M. DkcniepuMeHTaIbHast a3poOMeXaHuka: yuyeOHoe nmocobue aist By3oB / C.
M. l'opaun. - M.: Beiciias mkona, 1970. - 422 c.

B) pecypchl cetn MIHTEpHeT:

Bce Bunpl nnpopmannonnsix pecypcoB Hayunoii 6ubmmorexku TI'Y. Madopmanmontsie
UCTOYHUKHU ceTu MHTepHeT.

— O6mepoccuiickas Cerb Koncynprant Ilmioc CrpaBo4Has mpaBoBas CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT M

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMM. BximrouaeT mpuiioxeHus:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnuyHO nocTymHbIe o0nayHbie TexHomoruu (Google Docs, SIlHaexkc AuCK U T.11.).

0) UH(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DnexTpoHHBIN Katanor HayuHoit 6ubmmorexku TT'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DnekTpoHHas oubnuoteka (penosurapuun) TI'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index

— 9BC Jlaub — http://e.lanbook.com/

— OBbC KoncynbsranT ctynenta — http://www.studentlibrary.ru/

— O6pa3oBatenbHas miaardopma FOpait — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MarepuaJibHO-TeXHHYECKOe oOecreyeHue

Ayautopuu Juisi IPOBEIEHUS 3aHATUMN JIEKIIMOHHOI'O THIIA.

AyauTopun )i TIPOBEACHHUS 3aHATHA CEMHUHAPCKOTO THWIA, WHIWBUIYATbHBIX
U TPYIIIOBBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS U IIPOMEKYTOUYHOHN aTTECTALIUH.

[TomerneHust a1 CaMOCTOSTENIbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYTIOM K ceTh VIHTepHeT, B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely U K
WH()OPMAITMOHHBIM CIPABOYHBIM cHCTeMaM. JIabopaTopusi BEICOKOCKOPOCTHBIX U3MEPEHHIA.

15. Undopmanus o paspadoTunkax

®dapanonoB Banepuii Bnanumuposud, kaua. ¢us.-maT. HayK, AoueHT kad. bammuctuku u
TUAPOAIPOIMHAMUKHU.
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