MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

['eonesnueckuii hakynpreT
Kadenpa kocMHuecKOoro MOHUTOPUHTA M SKOJIOTHH

' % JTOKYMEHT MOJAMUCAH

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

MOAYJIb UCCJIEJOBAHUA ITPUPOJHBIX PECYPCOB
«b1.B.02.05 METO/IbI PEHIEHUSA OBPATHbBIX 3ATAY TUCTAHIIMOHHOT'O
30HAUPOBAHUS»

YpoBeHb BhICIIET0 00pa3oBaHus: OakajaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hampasnennocts(nipoduiib) moaroroBku: MccnenoBanue NpupoOIHBIX pECYPCOB METOAAMHU
IMCTaHIIMOHHOTO 30HIMPOBAHUS

KBanudukamnus (cTerneHs) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajemMuyeckux yacax: 108 ak.u4.

Mocksa, 2026
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Pa3padoruukmu:
3aBenytrommii kadenpoit KocMmueckoro MOHUTOPHHTA M SKOJIOTHH,
1.H., ipodeccop Manunuukos B. A.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBETCTBEHHOE DUO Busa Jlata, mpoToKko
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmotpeno | 28.01.2026, Ne
(baxynsrer YYEHOI'0 COBETA 14
¢axynbTera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

[lenp ocBOEHUS AUCHUIUIMHBI - 3aKTIOYAETCS B MOTYYCHHH OOyYaIONUMUCS TEOPETHUECKHUX
3HAaHWUW, YMEHHH W HaBBIKOB B OOJIACTH MAaTEMAaTUYECKUX METOJOB pEIICHUS OOpaTHBIX 3ajad
JUCTAaHLIUOHHOTO 30HAupoBaHus (/13).

3aauu N3y4eHHs TUCIUIUIAHBL:

- O3HakoMJICHHE CTYIEHTOB C MOHATHEM «oOparHas 3ajadya JUCTAHLIMOHHOTO 30HAWPOBAHU,
OCHOBHBIMH BHJAMHM JAaHHBIX 33Ja4 U MCTOYHMKAMU MH(OpMAIMU B II00ATBHBIX KOMIIBIOTEPHBIX
ceTax 00 oOparHbIxX 3anadax /13 U MeToJax UX pelIeHus;

- ®opmMupoBaHHE Yy CTYJACHTOB 3HAaHWH, YMEHHH M HABBIKOB B 00JlacTU 00paOOTKH WH(MOpMAIIU
CpelcTBaMH COBPEMEHHBIX MAaTEMAaTHYECKHUX IMAKETOB B YACTH, KACAIOMICHCS MX MPUMEHEHUS IS
pereHust oopaTHbIX 3a1a4d [13;

- ITlonmydenue cTymeHTamMu O0a30BBIX TPEACTABICHUN O MAaTEMAaTHUECKUX METOMAX PpEIICHUS
o0OpaTHBIX 3aja4;

- OcBOCHHE HABBHIKOB MPUMEHEHHUS IOTYUYCHHBIX 3HAHUS JJIS pelIeHus: 0OpaTHbIX 3a1a4 J13.

2. IInanupyemble pe3yJabTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbIl

Komnemenyuu, unouxkamopul u pesynvmameol 00y4eHus

[TIK-13 CrocoOeH BBIMONHITH TEXHOJIOTHUYECKHE OMNEpaldyd MO CO3MAHHUI0 adpP0 U KOCMHYECKHX
MPOJIYKTOB M OKAa3aHUIO YCIYT HA OCHOBE MUCIOJIb30BaHMs NaHHbIX J[33

[IK-13.1 BrimonmHenuwe omnepanuy MO MOATOTOBKE IJIJaHa KOCMUYECKOM ChEMKHU, MPUEMY H
BOCCTAHOBJICHUIO XapaKTEPUCTHK (IEpBUYHOM 00padoTke) manubIx /33

3namu:

[1K-13.1/3u1 MeTtoap! u anropuT™Mbl cOopa U IEPBUIHOM 00paboTKK HaHHBIX [133
ITK-13.1/312 XapakTepucTUKu CbEMOYHOH anmapaTypbl ciyTHUKOB /133
ITK-13.1/313 OcHOBBI TeMaTH4YeCKO# 00paboTKH U nemudpupoBanms 1aHHbIX J[33
Ymemns:

[1K-13.1/¥Ym1 Beimonssate mnepBuuHyto 00paboTky naHHbIX J133: armocdepHyro u
TE€OMETPUUECKYI0 KOPPEKIMI0, BOCCTAHOBJICHHUE TEOMETPUU U PATUOMETPHUECKUX
XapaKTePUCTUK

[TK-13.1/YM2 BeinonHsaTh NpuEM U KaTajaorusanuio JaHueix /(33

[1K-13.1/YM3 BrINonHITE OLIEHKY KadecTBa WH(MOPMAIINH, a TaKKe 00padOTKy TaHHBIX
JTUCTAHIIMOHHOTO 30HANPOBAHUS

Braoemy:

IIK-13.1/HB]l HaBblkamMM NpaKTUYECKOTO HCIOJNB30BaHM crienuanuzupoBanHoro 10
JUIs IepBUYHOI 00paboTku nanHbx /(33

[IK-13.1/HB2 UHcTpyMeHTamu mpuéMa M NMpeaoOpadOTKM JaHHBIX (CTaHLUMU NpuéMa,
1O xoppex1iun)

I1K-13.1/HB3 KamepanbHoe aenmdpupoBaHre KOCMOCHUMKOB

[1K-13.2 BeImonHseT TEXHOJOTHYECKHE oOmepamuu 1o (OTOrpaMMETPHUECKOH 00padoTKe
naaabix /133

Buameo:
[1K-13.2/3u1 Buael u xapaktepucTuku qaHHbIX J133

IIK-13.2/382 TocymapcTBeHHBIE CHCTEMBl  KOOPIMHAT, CHUCTEMBl  KOOPIUHAT,
npuMeHsemMsle npu Benennn ['KH
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[IK-13.2/383 IlpuHmunsl ycTpoHCTBa M pabOTHl PA3IMYHBIX CHEMOUYHBIX CHCTEM
JUCTAaHIIMOHHOTO 30HAMPOBAHUSA 3€MJIM, BKJIIOYas CIyTHUKOBOE 30HAMPOBAaHHE U
CBhEMKY ¢ OECIIMIIOTHBIX JieTaTeabHbIX anmaparos (BITJIA)

Ymems:
[IK-13.2/Ym1 IlpoBoauTh UCTIpaBIeHHE T€OMETPHUUECKUX UCKaKEeHUH naHHbIX J133

[1K-13.2/YM2  TlpumeHSTH COBpPEMEHHBIE TPOTrpaMMHBIE CpelncTBa 0OO0pabOTKH |
YPaBHUBAHHS T'€OJIC3NICCKIX TTOJIEBBIX M OPOUTAIBHBIX U3MEPEHUH

[1K-13.2/YM3 [IpoBoauTs Bee ATambl GoTorpaMMeTpudeckoit 00padoTku manHbix J133.
Braoems:

[1K-13.2/HB1 HaBbikamu  ucnonws3oBaHusi  cneruanusupoBanHoro  [1O  mns
TEOMETPUYECKON KOPPEKLIMH TaHHBIX [[33

[1K-13.2/HB2 HaBbikamu 00paOOTKH, aHalM3a PE3yJbTAaTOB HCCJCIOBAaHUM C
MCITOJIb30BAaHUEM HAyYHO-TEXHUUYECKOH HH(pOpManuei Mo COOTBETCTBYIOMICH OOIacTH
3HAHUHI

IIK-13.2/HB3 IlporpamMmMHbIM obecrieueHueM aisi (pororpammerpuyeckoil oOpaboTKu,
co3nanus oproporomoszauk u 3D-moneneit

[1K-13.3 Beimonusier aemudprupoBaHie MaTepuagoB KOCMUYECKON CheMKHI

3name:

[1K-13.3/3u] MeToasl © aNTOPUTMBI  aBTOMATHU3UPOBAHHOTO JeMH(DPUPOBAHUS
a’POKOCMHUYECKHUX U300pakeHUun

[1K-13.3/302 HWHpopManvoHHBIE W TEJICKOMMYHHKAIIMOHHBIC TEXHOJOTHUU IS
MPEICTaBICHUS PE3yIbTaTOB Fe01e3NUECKUX paboT

[1K-13.3/313 OCHOBEI NUCTAHIIMOHHOT'O 30HIUPOBAHUS SemMun, METOEI
nenmuGpUPOBAHMS M XapaKTEPUCTHUKHA KOCMUYECKHUX aIllapaToB

Ymems:

[IK-13.3/¥Ym1  OcymecTBisTh  KOMIUIEKC  pabOT 1O  aBTOMAaTH3UPOBAHHOMY
e pUpPOBaHUIO AXPOKOCMHUYECKHIX N300pakeHni

[1K-13.3/YM2 AHanu3upoBaTh U CUCTEMAaTU3UPOBATh 00pabaTsiBaeMyto HH(POPMALIUIO

[IK-13.3/¥YM3  TlpumeHsTH  CIIENUATM3UPOBAHHOE  IMPOTPAMMHOE  OOCCIICUYCHHE,
aHAJIM3UPOBATh N300PAKEHHS U HHTEPIIPETUPOBATH MOJTYYCHHBIC JaHHBIC, & TAKKE

Bnaoemw:

I1K-13.3/HB]l HaBblkamMu aBTOMAaTH3WPOBAHHOTO ACUIM(PPUPOBAHUA a3POKOCMUUYECKUX
U300paKeHUIA

IIK-13.3/HB2 HaBeikamu 00paOOTKHM, aHanmu3a U  OO0OOIICHUS  PE3yabTAaTOB
HKCIIEPUMEHTOB U MCCIIEJOBaHUI B COOTBETCTBYIOIIECH 001aCcTH 3HAHUI

IIK-13.3/HB3 HaBbikamu pabOTHl C pa3iUYHBIMH TUIAMH MaTe€pHajoB KOCMUYECKOM
CBHEMKH JJIS1 PELIECHUS] KOHKPETHBIX 3a/1a4

I1K-13.4 Co3naet Temarnueckre HHPOPMALMOHHBIE IPOIYKTHI HA OCHOBE JaHHbIX /(33

Ne 000006212

3namu:
I1K-13.4/3u1 MeToapl TeMaTHYECKOM 00pabOTKH adPOKOCMHUUYECKON HH(MOpMAITIT

[IK-13.4/382 TocymapcTBeHHBIE CHCTEMBl  KOOPIMHAT, CHUCTEMBl  KOOPIUHAT,
npuMeHsemMsle npu Benennn ['KH

I1K-13.4/313 TeopeTndyeckue U METOIUYECKHE OCHOBBI PaJIMOMETPUUYECKON KOPPEKIHH
U QoTorpammeTpuueckon 00padboTKu naHHbIX J133

Ymems:

[MK-13.4/Ym1  OcymecTBiasTh KOMIUIGKC pabdOT 10 CO3AaHHI0 TEeMaTHYEeCKHX
WH)OPMAITMOHHBIX  TPOAYKTOB Ha OCHOBE HCIIOJB30BAHHUS  a’pPOKOCMHUYECKHUX
N300paKeHUN

Crpanuria 5 u3 12



[IK-13.4/Ym2 IlpuMeHSTH COBpPEMEHHBIC IPOTpaMMHBIE CpEeACTBAa OOpabOTKH H
YpaBHUBAHUSA T'€0€3NUYECKHX TOJIEBBIX M OPOUTAIBHBIX H3MEPEHUI

[IK-13.4/YM3 TIpuMeHATh CpelncTBa BBIYMCIUTEIBHONM TEXHUKU U MaTeMaTHUeCKOU
00pabOTKHU pe3yabTaToB (POTOrPaMMETPUUECKUX U3MEPEHUN

Braoemy:

[1K-13.4/HB1 HaBbikamu pabOThI B CHCTEMaX TEMaTHYECKON 00pabOTKH U aHan3a
IIK-13.4/HB2 HaBbikamu 00pabOTKH, aHaiIM3a pe3ylbTaroB HCCIEJOBAHUN C
UCIIOJIb30BaHMEM HAy4YHO-TEXHHYECKOM HH(]OpMaIeld 1mo cCOOTBETCTBYIOIIEH 00iacTu
3HAHUU

[1K-13.4/HB3 Bnanets HaBBIKAaMHU HCIOJIL30BaHUA CIIEIMATU3UPOBAHHOTO
MporpaMMHOTO olecredeHus: Juisi oOpaOOTKM M aHaldW3a JaHHBIX JHCTAHIIMOHHOTO
30HJIMPOBAaHMsA, YTO MO3BOJIAET 3(PPEKTUBHO pazpabaThiBaTh KOCMUYECKHE NMPOAYKTHI U
NPEAOCTaBIATh YCIYTM B pa3IM4YHBIX OOJNACTAX, TAKUX KaK OJKOJIOTHUS, CEJIbCKOE
XO35MCTBO M YIPABJIEHUE 3€MEIbHBIMU PECYPCAMHU.

3. Mecto aucuuminHbl B cTpykrype OII

Hucuumuimaa (moayns) b1.B.02.05 «Mertoasl perieHuss OOpaTHBIX 33734  JAUCTAHIIMOHHOTO
30HIMPOBAHMS» OTHOCUTCS K (OPMHUPYEMOH yYaCTHHKaMU OOpa30BATENIbHBIX OTHOILECHUH 4acTH
o0pa3oBarenbHOI MporpaMMbl U U3ydaeTcs B cemecTpe(ax): 7.

B mpouecce wu3yueHHMs AMCUMIUIMHBI CTYJEHT TOTOBUTCS K PpEIICHUIO THUIOB  3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Conepxxanue 1M CUUILTHHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKAa3bIBAOTCSI)
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Pasnen 1. TeopeTtuueckue 32 4 28| TIK-13.1
OCHOBBI U MOCTAHOBKA IIK-13.2
00paTHBIX 32124

AUCTAHIMOHHOTO 30HANPOBAHUS

Tewma 1.1. IIpsimble u oOpaTHBIE 16 2 14

3agaun J13

Tema 1.2. Marematuueckas 16 2 14
MOCTaHOBKa oOparHoii 3a1a4un /13

Pasnen 2. MeToas! penienust 76 8| 24| 44| IIK-13.3
Tema 2.1. HeycroiiunBsie MeTomsl | 16 2 14| IIK-13.4

peleHust HEKOPPEKTHO
MOCTABJICHHBIX OOPaTHBIX 3a71a4

Tema 2.2. YCTOHUYUBEBIE METOAEI 18 4 14
pelieHus HEKOPPEKTHO
MTOCTaBJICHHBIX 0OpaTHBIX 3314

Tewma 2.3. [Ipumepsl perieHus 42 21 24| 16
oOpatHbIx 3ama4d /13
Hroro 108 12| 24| 72

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Teopemuueckue o0CHO8bI U NOCMAHOBKA O00PAMHBLIX 3A0a4 OUCHMAHUUOHHOZ20
30HOUpOBaAHUA

Tema 1.1. Ilpsamvie u oopammuvie 3aoaqu /13

OcHoBHble THIBI 00paTHBIX 3a1ad J[3: oOparHble 3amaun kinaccudukanuy, GakTopHble 0OpaTHBIC
3a7a4m, 0OpaTHBIE 3a/1a4u TapaMeTpHU3aLHH.

Texymuii KOHTPOJIb
Bun (hopma) konTpoOms

TectupoBanue

Tema 1.2. Mamemamuueckas nocmanoska oopamuoti 3aoaqu /{3

Ilonsatne monenu. JIMHEVHBIE M HEIMHEHHBIE MAaTEMaTUYECKUE MOJEIH, K KOTOPBIM IPUBOIATCS
oOpatnble 3anauu [[3: unrerpansusie ypaBHenus @penronsma I u Il poga, uHTerpanbHble ypaBHEHHS
Bomerepa I u Il poma, cucremsl nuHeiHbIx anreOpamueckux ypaBHeHuil (CJIAY) c mmoxo
OOyCIIOBIIEHHBIMH M BBIPOXACHHBIMU Marpuuamu. OOmas wmaremaruueckas (HopMyIHpOBKa
obpatHo#l 3amaun /[3: omeparopHoe ypaBHeHHE AX Yy C OmepaTopoM A, NpUHAAISKAIIUM K
OZHOMY U3 CJEIYIOLINX TUMOB: (JINHEHHBIN, HHTETpanbHbIN, U depeHnanbabi u T.1.). CBONWCTBA
orneparopa A. MareMaTHUeCKOE ONpPEEICHUE KOPPEKTHO M HEKOPPEKTHO IOCTABJIEHHBIX 3a7ad.
[TpuMepbl KOPPEKTHO U HEKOPPEKTHO MOCTaBIEHHBIX 00paTHBIX 3a1a4 J13.
Texymui KOHTPOJIb

Bun (hopma) konTpOss

TectupoBanue

Pazoen 2. Memoowt pewienusn

Tema 2.1. Heycmoiiuugvle Memoobi peulenus HeKOppeKmHo nOCmagieHHbiX 00pamHulx 3a0ay
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Knaccuueckue MeTonpl penieHHs HENOONpPENENeHHbIX U nepeonpeneneHHbix CJIIAY: merton
HaMMEHBIINX KBagpaToB ['aycca, meron nceBnoodpaTHoit Marpuibl Mypa-Ilenpoysa. Knaccuueckue
METOIbI PELICHUsT UHTErpanbHbIX ypaBHeHHd Dpenronsma I u Il poma: meron kBagparyp, METOX
npeobpaszoBanus Dypee.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Tema 2.2. Yemoiiuugvle memoovl peuieHuss HeKOpPeKMHO NOCMABLEHHbIX 00PAMHBIX 3A0a4

JlononHUTENbHAS UHPOPMALIUS KaYECTBEHHOTO U KOJMYECTBEHHOTO XapaKTepa, UCIOJIb3yeMas JJis
pElIeHNs HEKOPPEKTHO IOCTaBIEHHBIX OOpaTHbIX 3ahad. MeToAbpl pelIeHHs HEKOPPEKTHO
MOCTABJICHHBIX OOPATHBIX 3374, UCTIOJIb3YIOIINE TOTOIHUTENBHYI0 HH(POPMALIUIO KOJTUYECTBEHHOTO
XapakTepa, MO3BOJIAIOIIYIO Cy3UTh KIIACC BO3MOXHBIX PEIIEHUI 10 KOMIIAKTHOTO MHOXECTBA: METO/
noadopa pemeHusi, MeTo KBa3HUPEIICHHs, METOJ 3aMEHbl HCXOIHOTO OIEpPaTOpHOrO YpaBHEHUS
Oomm3kuM emy. CyIlecTBEHHO HEKOPpEKTHbIE oOpaTHbIe 3afauu. MeTon peryispusanuu TuxoHOBa.
CriocoObl  TOCTpOeHUsI  peryispusupyromero oneparopa. CrmocoObl  BbIOOpa  MmapameTpa
perymsipuzanun. llpumeHenne meroma perynspu3anud TUXOHOBa Ui MPUOMMIKEHHOTO PELICHHUS
CJIAY u unterpanbHbix ypaBHeHu ®penronsma [ poma. UtepatuBHas perymspusanus. MeToabl
CTaTUCTUYECKON PETYISIpU3ALINH.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Tema 2.3. Ilpumepwl pewenus oopamuuix 3a0ay /3

Koppexkuust a3po- 1 KOCMHUYECKUX N300pakeHH: PEKOHCTPYKIIMS CMa3aHHbIX U 1e(hOKYCHPOBAaHHBIX
n3zo0pakenuid. OrnpenenieHue XapakTepUCTUK ONTUKO-METEOPOJIOTHUECKOTO COCTOSTHHS aTMOC(EpBI.
BoccraHoBienue BepTHUKaJIBHOTO MpOo(UIsl  TeMIeparypbl, BIaXXHOCTH, CKOPOCTH BETpa.
Omnpenenenne TemmepaTypsl NOBEPXHOCTH OKEaHa M CKOPOCTHM BETpa B IPUBOJHOM  CIIOE.
OmnpeneneHne XxapakTepUCTUK MOPCKOTO BosiHeHHs. OleHKa XapaKTepUCTUK 00JayHOTO MOKPOBA 110
CIIyTHHKOBBIM JIaHHBIM. COKpalleHne pa3MEpHOCTH OOpaTHOM 3agaydl MOCPEICTBOM METofa
IJIaBHBIX KOMIIOHEHT.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

TectupoBanue

Pacuetno-rpaduyeckas pabora

6. Ilopsaok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTaluy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTparypbl B QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTaLUN».
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTaluu OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTelbHOM  YUPEKACHWU  BBICIIETO  00pa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».
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Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 7 cemecmp.

K nmnpomexyTouHol arrecTalMM JONYCKAIOTCA CTYAEHTBI, IIOJHOCTBIO BBINIOJHUBIIME BCE
o0s13aTenbHbIe pabOTHl B paMKax TEKYILIEro KOHTPOJIS MO JucuUIuInHE. [IpoMexyTouHas aTTecTanus
npoBoauTcs mo Owieram. Ha moaroroBky k orBery orBoautcs 20-40 muuyt. CHayana CTyneHT
MUIIET OTBET Ha BOIPOCHI/pPEIIacT TeCTUPOBaHHE OMIIeTa, 3aTeM YCTHO OTBEYaeT Ha HABOJIINE
BOIIPOCHI, CBS3aHHBIE C BOIPOCAMH OHIIETA.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Teopemuueckue o0CHO8bI U NOCMAHOBKA O00PAMHBLIX 3A0a4 OUCHMAHUUOHHOZ20
30HOUpOBaAHUA

Konmponupyemvie H/IK: 1IK-13.1 I1K-13.2

Tema 1.1. Ilpamvie u obpamuvie 3a0a4u /3
dopma KOHTPOJIs1/0LIEHOYHOE CpeicTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. OcHoBHBIE THTIBI 0OpaTHBIX 3a1a4 /(3

Tema 1.2. Mamemamuueckas nocmanoska oopamuoti 3aoaqu /{3
®dopMa KOHTPOJISI/OTICHOYHOE CPe/ICTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. O6mas Mmatematudeckas (popmynupoBka oOpaTHoi 3amaun /13

Pa3zoen 2. Memoowt pewienus
Konmponupyemwie H/IK: I[1K-13.3 IIK-13.4

Tema 2.1. Heycmotiuugvle memoowl peuierusi HeKOppeKmHo NOCMABLEHHbIX 0OPAMHBIX 3a0a4
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Kiaccuueckue METOAbl pEIICHUsT HEAOOINpEAeTeHHbIX W mnepeonpeneneHubix CJIAY:
METO]l HAMMEHBINUX KBajipaToB ["aycca.

Tema 2.2. Yemoiiuugvle memoovl peuieHuss HeKOpPEeKMHO NOCMABLEHHbIX 00PAMHBIX 3A0a4
®dopMa KOHTPOJISI/OTICHOYHOE CPe/ICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakue Metopl He0OOXOUMBI [T PEIIeHUs] HEKOPPEKTHO MOCTaBIEHHBIX OOpaTHBIX 3a1a4?

Tema 2.3. Ilpumepvl pewenust obpamuwix 3a0ay /13
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Koppekuuss  KOCMHYECKMX  HW300pPKCHHMU:  PEKOHCTPYKLHUS  CMa3aHHBIX U
ne(hOKYCUPOBAHHBIX N300paKECHHIA

dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

7 cemecmp, 3auem
Konmponupyemvie U/K: I[1K-13.1 IIK-13.2 IIK-13.3 I[IK-13.4
Bomnpocrei/3ananus:
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1. Ilpsimbie u oOpatHble 3amaun /13

2. OcHoBHbIE TUIBI 00paTHBIX 3a1a4 /13: oOparHble 3amauu KiaccupuKanyu, (HaKTOpHbIE
oOpaTHbIe 3a/1auu, 0OpaTHbIC 3a7a4M apaMeTpU3allui.

3. Tlonstue Mopenu. JIMHEHHbIE W HEIWHEWHBIE MATEeMaTUYECKUE MOJENIH, K KOTOPBHIM
MPUBOATCS oOpaTHbIe 3amaun [13.

4. Obuas MmatemMaTHyeckast GopMyarpoBKa ooparHoii 3anaun /13
5. Maremarnueckoe orpesieieHue KOPPEKTHO U HEKOPPEKTHO MOCTABICHHBIX 3a/1ad.
6. IIpumepsl KOPPEKTHO U HEKOPPEKTHO MOCTABICHHBIX 00OpaTHBIX 3a7a4 [13.

7. JomnonHuTenbHas WHQPOpPMALMs KAueCTBEHHOIO M  KOJMYECTBEHHOTO XapakTepa,
UCTIONIb3yeMast JJIsl PeIIeHUs] HEKOPPEKTHO MOCTABICHHBIX O0OPAaTHBIX 3aa4

8. Meton mogbopa perieHus.
9. MeTon 3aMeHBI HCXOTHOTO OIIEPAaTOPHOTO YPaBHEHUS OJTU3KHM EMY.

10. TIpumepsl KOPPEKTHO U HEKOPPEKTHO MOCTABIECHHBIX OOpaTHBIX 3a/1a4 JUCTAHIIMOHHOTO
30HAMPOB.

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAUYeCKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas rumepamypa

1. Barun /. B. OnennBanue napameTpoB B 00paTHBIX 3aj1adax: yuyeOHoe nocobue / J[. B. Barumn.
- HoBocubupck: HI'TY, 2019. - 48 c. - 978-5-7782-3940-1. - Tekct: anekrpoHHslii // I3naTeascTBoO
Jlans: [caiit]. - URL: https://e.lanbook.com/book/152269 - Pexum mocTymna: 1o MoaIuCcKe

Jlononnumenvuas numepamypa

1. Mutpodanos I. M. O6parnsie 3amgaun reodpusuku (OCHOBBI Kypca): yueOHoe mocodue / . M.
Murtpodanon. - Obpatabie 3amaun reodpusuku (OcHOBHI Kypca) - HoBocubupck: HoBocubupckuit
rocymapcTBeHHbI yHuBepcutert, 2015. - 102 c. - 978-5-4437-0430-2. - Tekct: amekrponHsIi / IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/93469.html - Pexxum noctyma: mo moanucke

2. bageprmuunoBa E. P. Mertonsl pemieHus NpsMBIX W OOpaTHBIX 3amad  HedTera3oBoi
THIPOMEXAaHUKH U pa3pabOTKH MECTOPOXKICHHM C TPYIHOU3BICKAaeMbIMU 3alacaMH YIJIEBOJOPO/IOB:
monorpadwus / E. P. banepraunona. - Kazans: KHUTY, 2020. - 168 c. - 978-5-7882-2920-1. - TekcT:
anekTpoHHbid // N3narensctBo Jlank: [caiit]. - URL: https://e.lanbook.com/book/244763 - Pexum
JOCTyTa: 1O TMOAMKICKE

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «IHTepHET», K KOTOPBIM 00ecednBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.
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Pecypcor « Unmeprnem»

1. http://jr.rse.cosmos.ru/ - XKypran «CoBpeMeHHbIE TPOOIEMBI JUCTAHIIMOHHOTO 30HIUPOBAHUS
3eMIIi U3 KOCMOCa

2. https://www.scilab.org/ - JlokymeHTanMs M CHpaBo4yHas HWH(POpMALUsS O MaTeMaTHYECKOM
nakete Scilab

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylleCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHO8BNEeHUE NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

Criennanu3upoBaHHast JIabopaTopHst
WNurepakruBHas nanensb - 1 mr.
MenoBas gocka - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHMILIMHBI (MOTYJIs1)

OcBoenue y4yeOHOW AuCIUIIIUHBI «MeToAbl pemeHuss OOpaTHBIX 33434 JUCTAHIMOHHOTO
30HIMPOBAHMS» MPEAIONaraeT CHUCTEMAaTHYECKyl0 paboTy B XOne ayIuTOPHBIX 3aHATUH U
PETYJISIPHYIO CaMOCTOSATENbHYIO paboTy MO BBIMOJHEHHUIO JOMAIIHUX 3aAaHuil. OCHOBHOM yueOHBIH
IIPOLIECC IO JaHHON AMCLUIUIMHE CTPOUTCS HA COYETAHUHU JICKIIMOHHBIX U NPAKTHUYECKUX 3aHATUM.
B pamkax camocTosTenbHONH paOoThl OOydYaroUIMMCsS TPEACTOUT HU3y4yaTh PEKOMEHOBAHHYIO
yueOHYI0 M Hay4HYyIO JIUTEpaTypy IO HCIOJIb30BAHUIO JUCTAHIIMOHHBIX METOAOB ISl PELICHHUS
HAyYHBIX W TMPHUKIATHBIX OOpaTHBIX 3334 JAWCTAHIMOHHOTO 30HIUPOBAHMUS NPUMEHHUTENBHO K
9KOJIOTUU U TIPUPOJIOTNOIH30BAHUIO, BBHIMOIHATH JOMAIIHUE 3aJaHUs 110 TEMAaTH4YeCKOW 00pabOTKH
MaTepUaIOB a3POKOCMUYECKON CbEMKH, TOTOBUTHCA K ayJUTOPHBIM U IPAKTUYECKUM 3AHATHAM.

JUisl yCHemrHoro u3y4eHus: y4eOHOM IUCIMIUIMHBI HEOOXOAWMO DETYISPHO IOCEIIaTh BCE BHJIBI
yueOHBIX 3aHSATHH, BKIIOUYas JIGKLUH, IJ€ JTAIOTCSI OCHOBHbBIE TEOPETUUYECKUE TOJIOKEHUS y4eOHOTO
Kypca, U MPAaKTUYECKUE 3aHATHUS 10 PELICHUIO0 TEOPETUUYECKUX MPAKTHUECKUX 3a/1ad. Bee yueOHbIC
MarepHaibl U JOMOTHUTEIbHBIE pecypchl OyayT AOCTYIHBI B 3JIEKTPOHHONW 00pa30oBaTeiabHON cpere
YHUBEPCUTETA, C KOTOPBIMU CJIEYET CBOEBPEMEHHO 3HAKOMUTHCS.

KoHTponb pe3ynasraToB 0OyueHHs MO JAaHHOMY Y4eOHOMY KypCy OCYIIECTBISICTCS depe3 TEeKyIIMi
KOHTPOJIb M TPOMEXKYTOUHYIO arTecTanuio. bonbloioe BHHUMaHHE YHENAETCS  COOJNIOICHUIO
IUCLUUIUIMHBI B ayIUTOPHH M aKTUBHOMY Y4YacTHIO B OTPa0OTKE MPAKTUYECKUX HABBIKOB. CTYHIEHTHI,
HE BBINIOJIHMBIIME IIPOrPAMMY MPAKTUYECKUX 3AHATUN U HE INPOLICAIINE TEKYIIYI0 arTeCTaluio, K
UTOTOBOM aTTECTALMU 110 JUCLUIIIINHE HE JOITYyCKAIOTCS.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONOJHEHBl HM3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUW, BHAECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUS
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
dbopme npe3eHTanwmii). Beibop MeTon0B 00yueHust 3aBUCUT OT UX JOCTYIMHOCTH JJISI UHBAJIHUIOB U
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JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouass mporpamma AMCHUIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpaldaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3J0POBbS TAKUX 00YUYaIOLIUXCS.
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