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CTpykTypa U cojaepkaHue JUCIHMILIMHBI

1. leau u 3a1a4u JUCIMILUIMHBI, €¢ MeCTO B y4eOHOM mpouecce

Llenn quctyUnIuHEL:

MOATOTOBKA CIEIIMAIMCTOB ¢ BHICOKUM YPOBHEM HAy4YHOU KYJBTYpPHI, CIIOCOOHBIX
dbopMyJIMpOBaTE W pelIaTb COBPEMEHHBIC HAy4YHBIC M NPAKTHYSCKHE IMPOOJIEMBI Ha
PErHOHAILHOM, HAIIMOHAJIHLHOM U MHUPOBOM YpPOBHE B 00JIACTH OXpaHbl OKPYKaloIIeH
CpeIbl U YCTOMYMBOTO Pa3BUTHS OOIIECTBA;

YCBOGHHE MATEeMaTHYECKHUX METOJIOB JIJIi PEHICHUS TEOPETHYECKUX U
MPAKTUYECKUX 3a/1a4, METOA0B MaTeMaTU4eCKoi 00pabOoTKH pe3yIbTaTOB U3BMEPEHU;

paclMpeHue MpeICTaBICHUs] MaruCTPOB O MaTeMaTWKE U MPUBUTHE HABBIKOB
WCIIOJB30BaHUs €€ CHEIUAJIbHBIX pa3ZieJloB M WX MPUMEHEHHE B KypCOBOM
MIPOEKTUPOBAHUM Y MAarCTEPCKOM JUCCEPTaLUH;

O3HaKOMJIEHHE OYIyIIMX MarucTpoB C COBPEMEHHBIMH METOJAMH PpEUICHUs
HAy9HO-TCXHMYCCKUX 3aJa4, MOJrOTOBKA OYyIyIIeTO MarucTpa K  PCIICHHIO
po¢eCCUOHANIbHBIX, HAYYHO-UCCIICIOBATEILCKUX W Hay4YHO-TICJaroruyeckux 3ajad,
dbopMHpoBaHME 3HAHWM, YMEHHM M HAaBBIKOB, HEOOXOIMMBIX JJIS YCHEIIHON
PO ECCUOHATILHOM TESITEIIbHOCTH.

3a1aun JUCITATUINHEL

U3YYUTh CIEUUAIIBHBIE pPa3Jeibl MaTEMaTUKHU, HUCIOJIb3yEMbl€ B HOBEUIIUX
pa3paboTKax, MOJYYNTh HABBIKA HCIOJBb30BAaHUS THX Pa3/Ie]IOB MAaTCMAaTHKH;

OPUMEHSTH UX B KYPCOBOM U JUIJIOMHOM NPOECKTUPOBAHUU;

OOyYHTh MAaruCTPAaHTOB METOJAaM W METOAOJOTUM HAYyYHBIX HCCIICIOBAHUMN,
00paboTKe pe3ysIbTaTOB JKCICPUMEHTA, IUIAHUPOBAHUSA SKCIICPHMCHTOB, IMOCTPOCHUU
DKCHEPUMEHTAJILHBIX ~ MaTeMaTUYECKHX  Mojelieid, BepU(UKAUUU  MOJYYEHHBIX
MaTEeMaTHYECKUX MOACICH.

2. Mecto nucuuninubl B ctpykrype OITIOII BO.

JucuumiauHa «AHAIMTUYECKHE W UYHCJICHHBIE METOAbI B  IUIAHMPOBAHUU
IKCIIEPUMEHTOB M WH)XEHEPHOM aHaJIW3€» OTHOCUTCA K YacTH JIUCHHILIVH,
dbopMHpyeMOi ydaCTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHUH 11O BBIOODY.

OcBoeHME TUCLUIUIMHBI OCYHIECTBIIACTCA 110 OYHOM U 3a04HOM (opme 00yueHUA
B TIEPBOM U BO BTOPOM CEMECTpaX.

ConepkaHue TUCHUTIIMHBI SABJISETCSA JOTHYECKUM TIPOAOIIKEHHEM COJCpKAHUS
JUCLIMIUINH MPEIIIeCTBYIONIETO YPOBHS 00pa30BaHUs U CIYKUT OCHOBOH ISl U3YUCHHUS
mucruinH «[IpakTuueckas: METOIONIOTHS HAYYHBIX UCCIEA0BAHMIY, « DKOJIOTHIECKOE
MIPOCKTUPOBAHNUE, OKCIIEPTU3a M KOHTPOJb OKpyKaromieh cpenb», «TexHomorun
OXpaHbl OKPY>KAIOMIEH CPEbl» U BHITIOJTHEHUH MAaruCTEPCKON TUCCEPTAITHH.



3. TpeGoBanus K pe3yJbTaTaM OCBOCHHUS COAEPKAHUA THCIUNTUHBI

CTyneHTBI, 3aBEpIIUBIIME W3YYCHHE JUCIUIUIAHBI «AHATUTHYECKHE U
YHUCJICHHBIC METOIbl B IUIAHUPOBAHUHM DSKCICPUMEHTOB M HWHKCHCPHOM aHAIH3e»,
JTOJKHBI:

3HATh:

DJIEMEHTBI BEKTOPHON aireOpbl M €€ MNPHIIOKCHHM, OMUCHIBATH IPOLECCHI C
OMOIIBI0  Au(depeHITHaTbHbIX YPaBHEHUH, OCHOBHBIC ITOHATHAS MaTeMaTHYECKOM
CTaTUCTHUKU;

METOJIMKY MPOBECHUS HAYYHBIX HCCIICOBAHUM;

OCHOBHbBIC TEHJICHIIMM W HAMpPaBJICHUS] PA3BUTHS METOJOB pEIICHUS HAy4YHO-
TEXHUYECKUX 3a7a49

cneru@UKy OCHOBHOTO COJACPKAaHWSA CIICHHAIM3AINA B 00JACTH  PEIICHUA
HAyYHO-TEXHUYECKUX 3a/1a4;

HPUHIIATIBI TOCTPOCHUS aJITOPUTMOB PEIICHIS HAY9HO-TEXHUIECKUX 33]1a4;

KOMITBIOTEPHBIE ~ CHUCTEMBI, YyCTPOWCTBA M COBPEMEHHOE MPOTPAMMHOE
oOecrieyeHue.

yMeTh:

pemiatb CHUCTEMbI JIMHEWHBIX  anreOpanueckux u  auddepeHnanbHbIX
YPaBHEHHU;

IPUMEHSTh HOBBIE METOIBI HMCCICIOBAHUN W PENICHHUS HAyYHO-TEXHHUCCKUX
3aJ1a4y Ha MPAKTHKE;

PUMEHSATH KOMITBIOTEPHBIE CHCTEMBI, YCTPOUCTBA H COBPEMEHHOE MPOTrPaMMHOE
o0ecrieueHue.

BJIa/IeTh HABBIKAMMU:

pa3paboTKOi METONOB ¥ MPOTPAMMHBIX  CPEJICTB  pacyeTa, MeToJaMHu
MaTEMaTUYECKON CTATUCTUKU MCCIEN0BATh W MPOTHO3UPOBATH PabOTYy;

METO/IaMH PEHICHUSIMU HAyYHO-TEXHUYECKHUX 3a/1a4;

HABBIKAMHM  CaMOCTOSITEIbBHOM HAyYHO-UCCIECIOBATECABLCKON JACATCIBHOCTH B
oOmactu TpoBedeHHS Toucka W 0TOopa wWHGOpPMAMM W  MaTeMaTHYeCKOTro
MOICIMPOBAHUS.

[TepeuncriieHHble  pe3yabTaThl  OOpa30BaHUS  SBJIAIOTCA  OCHOBOW  JJIA
(dhopMHpOBaHHSA CIACAYIOMNX KOMITCTCHITHH:

po¢ecCHOHAIbHBIE:
[TK-4 — CIOCOOHOCTH BBINOJHATH M OPraHHW30BBIBATH HAayYHBIE HCCIICIOBAHUS B
cdepe TEeXHOJIOTHH U OpTaHU3aIMH CTPOUTEIHCTBA



4. CTpyKTYpa M cofep:KaHue TUCIHUTIITHHBI

4.1 O0bem yueOHOI JUCHUIINHBI U BBl y4eOHOH padoThI

O6beM vacoB (3a4. ef1.)
Bua yue0Hoii padoThI Ounas Ou4no-3204Has 3aoyHas
¢opma dopma dopma
O0bem yueOHOI TMCUMILINHBI (BCEro) 216 216
(6 3au4. en1.) (6 3au4. en.)

Obs3aTeibHasi ayIUTOPHAas y4eOHAs1 HATPY3Ka
AMCIHUATLIMHBI (BCEro) 84 24
B TOM 4YHCJIE:
Jlekuuun 28 8
[TpakTrdeckue (ceMHHApPCKUE) 3aHATHUS 56 16
JlaGoparopHble paObOTHI — —
KypcoBas paGoTa (KypcoBOil ITPOEKT) — —
Hpyrue ¢popMbl 1 METOABI OpraHU3aIUU
o0pa3oBaTelIbHOIO Ipoliecca - B
CamocTtosiTenbHast padoTa cTyaeHTa (Bcero) 132 192
HTorosas arrectanus 3a4 / 3K3 3a4 / 3K3

4.2. Cogeprxkanue pa3iejioB U CHUIIAHBI
Cemectp 1

Tema 1. J/Iuneiinas anreopa. JjaeMeHTbl QYHKIMOHAJIBHOTO AaHAJIN3A.

JIuneitHbIe IPOCTPAHCTBA, UX 0A3UC U Pa3IOKEHUE MO HEMY. Pellienne mTuHENHbIX
CUCTEM YypaBHEHHUM, NPOBEPKA HX COBMECTHOCTH, HAXOXJECHHE IOIIPOCTPAHCTBA
pelleHUI B ciiyyae OECUMCIEHHOTO MHOXECTBA pelieHni. Anredpa Marpuil. OCHOBHBIE
TUIIBI JIMHENHBIX TIpeoOpa3oBannii. COOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHHUS.
[IpuBenenue kBagpatuyHOl (HOpMBI K KaHOHMYECKOMY BHAy. [IoBepXHOCTH BTOpOro
nopsijka. DneMeHThl (PYHKIIMOHANBFHOTO aHaIn3a, (PyHKIMOHAEHBIE TPOCTPAHCTBA, UX
reoOMETpH3aIHs, pa3jIokeHue 1o 6asucy. Psaasr Makiopena u @ypsoe.

Tema 2. IudpepenunajibHble ypaBHEHMS.

Huddepeninanbable ypaBHEHUS BTOPOTO U BBICHIMX TOPSAAKOB. Pemienue cucrem
JUHENHBIX U] PEepeHIHATBHBIX YPABHEHUM MaTpUYHBIM CIIOCOOOM METOJ0M Diliepa.
YpaBHEHUS B YaCTHBIX MPOU3BOJIHBIX BTOPOTO MOPSAKA, UX KIACCU(PUKALUS, PELICHUE
MeTonoM Dyphe.

Tema 3. MaTemaTHn4ecKasi CTAaTUCTHKA.

OCHOBHBIC IIOHATHS MATEMATHYECKOM CTATUCTHKH. ToOdeuHBIE OIICHKH
rapaMeTpoB  pacnpenenieHusi. JloBepuTenbHbIE HWHTEPBAJIbl U JIOBEPUTEIIbHBIC
BEPOSITHOCTH,  HAXOXJICHUE MEPBBIX I  MAaTEeMaTHYECKOIO0  OXHUJIAHUA |
CPEOHEKBAAPATUYECKOTO OTKJIOHEHUS /11 HOPMAJIBHOTO 3aKOHA pPacHpeeiCHHUs.
Koppensiiiuonnasi  3aBUCUMOCTb, ypaBHEHUE  MPSAMON  JIMHUU  PErPECCHH.
CraTucTHYeCKHE TUIIOTE3bI, KX MPOBEPKa C TOMOIIbI0 kKpuTepueB CThIOJICHTA U JIP.



Tema 4. O0padoTKa ONBITHBIX JAHHBIX.
MeTOI[ HAaMMCHBIINX KBAaJAPAaTOB.

Cemectp 2

Tema 5. Teopernueckue uccjaeI0BAHUSA.

Hayka, kak HempepbIBHO pa3BUBAIOLIA’CA CUCTeMa 3HAHUN OOBEKTUBHBIX
3aKOHOB MpPUPOJBI, oOmiecTBa ¥ MblnuieHus. Llens Hayku. HayuyHoe wuccnenoBaHue.
Ilenn waywyHOro wuccnenoBanus. HayuHo-Texuuueckas uH(opmaims. HccnemoBanue
UCTOYHUKOB HH(popmanuu. PaboTta B 6mbsmoTeke. PaboTa B 27eKTpoHHOH OHOIMOTEKE.
@opMHUPOBAHHUE CIIUCKA UCIIOIB30BAHHOM JINTEPATYPHI.

Tema 6. OCHOBBI METOA0I0THH HAYYHOT O MCCJIEA0BAHMS.

Teopetnueckue wuccnenoanus. llpuknagHeie uccinegoBaHus. TexHudeckas u
TexHoJioruueckas paspabotka. llens paspaborku. Hayunoe HampaBnenue. Hayunas
npobsema. PopMyJIHpOBKa MpoOJIEMbl M BBIIBHKCHHE THIOTE3bl. HaydHas Tema.
[TocTraHoBKa 3a7aum uccienoBanus. BoeiiBikenue uaen. OnpejienieHue myTe pelieHus
3a/1a4u.

Tema 7. [l1anupoBaHue IKCIEPUMEHTOB U HAOII0AeHUIA.

OCHOBBI METOJIOJIOTUM HKCIEPUMEHTAIBHBIX ucciaenoBanuid. llenn u 3amauym
SKCIIEPUMEHTAJIBHBIX — HccienoBanuil. IlmanupoBaHue skcnepuMeHTa. Marpuia
mwiaHupoBanus. Merton cnywaiiHoro Oananca. IlocTpoeHwe HMHTEPHOJSLIMOHHBIX
Mojeneld. OnTuMHu3aIus IporeccoB (TUIAHUPOBAHUE IKCTPEMATBHBIX SKCIIEPUMEHTOR).
Perpeccuonnbiii ananu3. OakTOpHbIA SKCHEPUMEHT. MaremaTuyeckas MNOCTaHOBKA
3agaun. OnpeieleHne MUHUMAIIBHOTO 00beMa BBIOOPKH.

Tema 8. OcHoBBI MaTeMaTH4eCKOro M (uU3N4YeCKOro MoOJEJMPOBAHHUA B
CTPOMTEILCTBE.

MareMaTtuyeckoe MOJEIHMPOBAHUE. DTalbl MAaTEMATUYECKOIO0 MOJETUPOBAHUS.
Hanmvenbiiee pneiictBue. MoaenMpoBaHHe Ha OCHOBE 3aKOHAa  COXPaHEHMS.
MogenupoBanre Ha OCHOBE MpUHIUIA HAMMEHbLIero. MoaenupoBaHue IOUCKa
ONTUMAJILHOTO penienus. [locTpoeHre MareMaTHuecKoi MOJIEINH.

Tema 9. DrcnepuMeHTAIbHBIE HCCIEI0BAHUS.

EcrecTBennnie AKCIIEPUMEHTHI. HckyccTBeHHbBIE AKCIEPUMEHTHI.
Beraucnmurensuple  skcnepuMeHThl.  JlaGopaTopHbIii  skcmepuMeHT.  HaTypHbrit
skcriepuMeHT. MccnemoBarenbckuii  (MMOMCKOBBIN) JKcIepuMeHT. lloaTrBepskmaromuii
sKkcnepuMeHT. PU3nvecKoe MOJEIMPOBAHUE UCCIIEYEMOTO MpoIlecca.

Tema 10. KoncTpyupoBaHHe MeTOAUKH M MOA00p anmaparypbl Jis
IKCIEPUMEHTAIbHBIX UCCIeT0BAHUI.

[TonrotoBka o0pa3iioB U 37eMeHTOB. Pa3paboTka 1iana KOHTPOJIS MEPEMEHHBIX.
[IpoBenenne skcnepumenta. OOpaboTKa U WHTEpIpeTarus pe3yiabTatoB. [loaroroska
Hay4HOro otuera. [ToaroToBka 00pa3uoB sl SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUA.



Tema 11. MaTtemaTu4eckasi 00padoTKa IKCNEPUMEHTAJIbHBIX JAHHbIX.

AHanu3  pe3yapTaTOB  AKCIEPUMEHTANBHBIX — HcciaenoBaHui. Iloaroroska
pEe3yNIbTaTOB MCCIIENOBaHUS K NYOJUKAIMM W HAYYHOW TEPHOIWYECKON IeyaTH.
Hayuno-texuuueckuii otuer. Pedepar. PaGora ¢ snektponHoil Tabmuieir Excel.
Marematndeckas 00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX.

Tema 12. O6pa6oTKa ¥ aHAJIU3 Pe3YJIbTATOB HCCJIEI0BAHNS.

ComocraBiieHHe  Pe3yJbTaTOB  TEOPETHUYECKUX M OKCHEPUMEHTAIBHBIX
uccinenoBanuii. Kputepuu comnoctaBiieHusi. Kputepun ajgekBaTHOCTU TEOPETHUCCKUX
3aBUCUMOCTEH JKcIiepuMeHTalbHBIM. [locTpoeHwe rtpaduxkoB © amarpamMm B
3JICKTpOHHOM Tabymie Excel

Tema 13. Meroauueckue mNOAX0AbBI K O0000IIeHUI0 pe3yJbTATOB
HCCJIE0BAHUSA B PAMKAX MArMCTEPCKOM JUCCEPTALMU.

Huccepranysi Kak HAy4YHbIM TPY[, LEJIOCTHBIA MO (OpME M OPUTHHAJIBHBIA IO
conepxkanuto. OmpeneneHnue akTyalbHOCTH T€Mbl uccienoBanus. OnpeieseHue meiu
uccienoBanus. [loctaHoBKa OCHOBHBIX 3a/1ad MCCIIENIOBAaHUA. BbIOOp METOOB 1 Ty TeH
peuieHus  MocTaBleHHbIX  3amad. (OOoOmieHue W OOCYXKJEHHE  Pe3yJbTaToB
WCCIIEIOBAHUS. [IpencraBnenue pe3ynbTaToB UCCIIEeI0BaHKE Hay4YHOU
oOmiecTBeHHOCTH. AHanu3 TpadukoB W nuarpamm. MHTepriperanus pe3ynbTaToB.
Hayuno-texnuueckuii otuet. Pedepar.

4.3. Jlekxuuu.
Cemectp 1
0O0BeM yacoB
Ne Ouno-
Ha3BaHue TeMbI Ounas 3aounas
n/n 32049HAA
¢popma ¢opma
dpopma

1 | Jluneiinas anreOpa. D1eMeHTH QYHKIIMOHAIBHOTO aHAJN3a. 4 |

2 | JuddepeHnmanbHble ypaBHEHUSI. 4 1

3 | MareMaTu4deckass CTaTUCTHKA. 4 1

4 | OOpaboTKa ONBITHBIX JaHHBIX. 2 1
Hroro: 14 4

Cemectp 2
0O0BemM yacoB
Ne Ouno-
Ha3BaHnue TeMbl Ounas 3aounas
n/n 3a04Has
¢dopma ¢dopma
(popma

5 | Teoperndeckue uccieroBaHus. 1 1

6 | OCHOBBI METOJIOJIOTUN HAYYHOTO UCCIIECJOBAHMSI. 1

7 | IlnanupoBaHue 3KCIIEpUMEHTOB U HAOJIIOICHHIA. 1

8 | OcHOBBI MaTeMaTHYECKOTO U (PU3UIECKOTO MOJICITUPOBAHUS B 5

CTPOMTEILCTRE.
9 | DKcniepUMeHTaIbHBIC HCCIICZIOBAHUSL. 1 1




10 | KoHCcTpyHpoBaHHEe METOAMKH U MOAGOp anmnaparypbl A1

JKCIIEPUMEHTAIIbHBIX HCCIIEIOBAHUN. 2
11 | MaremaTrnyeckas 00paOOTKa SKCIIEPHUMEHTAIIbHBIX JAHHBIX. 2
12 | O6paboTKa U aHAIU3 pe3yIbTaTOB HCCIIEJOBAHHUS. 2 |
13 | Meronnueckue moaxoasl K 0000IEHUIO PE3yIbTaTOB 5 1
HCCIIEJOBaHMS B paMKaxX MarucTepcKoM quccepTaluy.
Hroro: 14 4
4.4. IlpakTHueckue (CeMUHAPCKHE) 3aHATHS.
Cemecrp 1
O0bem yacoB
Ne Ouno-
u/n Ha3panne Tembl Ou4nasn el il 3aounas
popma ¢dopma
dopma
1 | Jluneiinas anre6pa. DneMeHTHI QYHKIIMOHAIBHOTO aHAIN3A. 8 2
2 | duddepeHnmanbHbie ypaBHEHUS. 8 2
3 | MaremaTuyeckasi CTaTUCTUKA. 6 2
4 | OOpaOoTKa ONBITHBIX JaHHBIX. 6 2
Hroro: 28 8
Cemectp 2
O0bem yacoB
o Ha3zBanue TeMbl Ounasi | O™ | 3a0umas
n/n 3a04HasA
¢opma ¢opma
dopma
5 | Teoperndeckue ucciel0BaHUs. 2 2
6 | OCHOBBI METOIOJIOTUH HAYYHOI'O UCCIICJOBaHUS. 2
7 | [lnaHMpoBaHUE YKCIIEPUMEHTOB U HAOJIIOACHUII. 4
8 | OcHOBBI MaTeMaTHUYeCKOro U PU3NUECKOTO MOJICIIUPOBAHUS B )
CTPOUTEILCTBE.
9 | DKclepUMEHTAIIbHBIE UCCIIEIOBAHMUS. 4 2
10 | KoHcTpynpoBaHUEe METOOMKHU U OO0 anmapaTypsl s )
JKCIIEPUMEHTAIbHBIX HCCIIEJOBAaHUMN.
11 | MartemaTtuueckasi 00paboTKa HIKCIIEPUMEHTAJIbHBIX TaHHbIX. 4
12 | O6paboTKa U aHANHU3 pe3yTbTATOB HCCIIECJOBAHNUS. 4 2
13 | MeTtonuveckue moaxoabl K 000OIIEHUIO pe3y/IbTaToB 4 )
MCCIIEIOBAHMS B paMKaxX MarucTepcKol JuccepTanym.
Hroro: 28 8

4.5. JlabopaTopHbie padoThbl.

JlaGoparopHbic pabOTHI MpOrpaMMOl HE IIPEAyCMaTPHUBAIOTCSI.




4.6. CamocrosiTe/ibHAsi padoTa CTY/AE€HTOB.

Cemectp 1
O0bem yacos
o5 Ha3ssauue TemMbl Bux CPC Ounan | O™ | 3a0umasn
n/n 3a04Has
phopma ¢hopma
dopma
1 | JIunelinas anrebpa. DI€MeHTEI U3y4YeHUe JIEKIIUOHHOTO
(YHKIIHOHAIBPHOTO aHAJIH3a. MaTepHalla; IIoAr0TOBKa K 16 24
orpocy
2 | AudepeHunansHble ypaBHEHUS. | U3ydeHUE JEKIIMOHHOIO
MaTepHaia; IoJAroTOBKa K 16 24
oIpocy
3 | Maremaruyeckas CTaTUCTHKA. U3y4EHHE JEKIIUOHHOIO
MaTepHaia; oAroTOBKa K 16 24
oIpocy
4 | OOpaboTKa OIBITHBIX JaHHBIX. U3y4EHUE JIEKIIUOHHOIO
MaTepHaja; IoAroTOBKa K 18 24
oIpocy
Hroro: 66 96
Cemectp 2
O0Bem yacos
1?/?1 Ha3Banue Temsl Bup CPC Oynan 32:::;1 3aounas
dopma ¢opma
dhopma
5§ | Teoperuyeckue UcciIeT0BaHUS. U3y4eHHe JIEKIIUOHHOT O
MarepHala; MoAroToBKa 6 10
K OIIpocy
6 | OCHOBBI METOJIOJIOTUY HAYYHOTO | U3y4€HHE JICKIIMOHHOTO
HCCIICI0OBaHHS. MarepHala; MoAroToBKa 6 10
K OIIpocy
7 | IInanupoBaHue SKCIIEPUMEHTOB U | U3y4€HHE JIEKIIUOHHOI'O
HaOJIIO JEeHUI]. MaTepHalla; [OArOTOBKa 6 10
K OIIpocy
8 | OcHOBBI MaTEMaTHYECKOTO U U3y4eHHe JIEKIIMOHHOT O
(HU3HUUECKOr0 MOJICIINPOBAHUS B Marepuaia; MmoJAroToBKa 8 10
CTPOUTEJNIBCTBE. K OIIpocy
9 | OKcnepUMeEHTalbHbIE U3y4eHHe JIEKIIMOHHOT O
UCCIIeIOBaHMUS. Marepuaia; MmoJAroToBKa 8 10
K OIIpocy
10 | KoHCcTpyHpoBaHHE METOAMKH U U3y4eHMe JIEKIIMOHHOTO
oa00p anmapaTypbl I MaTepHaja; MOArOTOBKa g 10
9KCIEPUMEHTAIBHBIX K OIIpoCy
HWCCIICJOBAaHUI.
11 | MaremaTtHueckas oopaboTka U3y4eHHe JIEKIIMOHHOTO
9KCIEPUMEHTAIbHBIX JaHHBIX. Marepuaa; MoAroToBKa 8 10
K OIIpoCcy
12 | O6paboTka 1 aHaTH3 pe3yabTaTOB | U3y4EHHUE JEKI[HOHHOTO
HCCIICI0BaHHUS. Marepuaa; MoAroToBKa 8 10

K OIIpocy




13 | MeToanyeckue Moaxoabl K U3yUYCHHE JICKIIHOHHOTO
0000IIIEHUIO PE3yIILTAaTOB marepuaia; MmoJAroToBKa 2 16
WCCIIeJOBaHMS B paMKax K ompocy
mar I/ICTepCKOI\/'I ,Z[I/ICCCpTaI_[I/II/I.
Hroro: 66 96

4.7. KypcoBblie padoTbl/IPOEKTHI.

KypcoBsie paboTBI/TPOEKTHI TPOTPaMMOM HE MPEayCMaTPHUBAIOTCSI.

5. O6pa3oBare/ibHbIE TEXHOJOTHH

[IpenogaBanue AUCHUIUIMHBI BEIETCS C MPUMEHEHUEM CIEAYIOUIUX BHUJIOB
o0pa3zoBaTeIbHBIX TEXHOJIOTHH:

TPAIULIMOHHBIE  OOBSICHUTCIBHO-WUTIOCTPATUBHBIC  TEXHOJOTUH,  KOTOPBIC
00€eCrneyuBarOT JIOCTYMHOCTh Y4eOHOro marepuaina i OOJIBIIMHCTBA CTYAEHTOB,
CHCTEMHOCTh, OTPa0OTaHHOCTh OPraHU3aIMOHHBIX (OPM M MPHUBBIYHBIX METOOB,
OTHOCHUTEJILHO MaJIbIC 3aTPaThl BPEMEHHU;

TEXHOJIOTUA  TPOoONEeMHOro  OOyuyeHus, HampaBi€HHblE HA  pPa3BUTHUE
MO3HABATENbHON AKTUBHOCTH, TBOPYECKOW CaMOCTOSITEIbHOCTH  CTYJIEHTOB U
MPEAIIOJIaralonife IOCICA0OBAaTeIbHOS M IICJCHANPABICHHOEC BBIABIKCHHUE TIEPEa
CTYJICHTOM TIO3HAaBaTEJbHBIX 3a/1a4, pa3pelieHue KOTOPBhIX IO3BOJIET CTyAEHTaM
aKTUBHO yCBaWBaTh 3HAHUA (WCIOJIB3YIOTCS TIOWCKOBBIE METOJBI, TOCTAHOBKA
IIO3HABATEIbHBIX 3aJ1a4);

TEXHOJIOTUY Pa3BUBAIOLIEr0 OOy4YE€HUsI, MMO3BOJISIIOIINE OPUEHTUPOBATH y4eOHBIN
MPOIIECC HA MOTEHIIMANIbHBIE BO3MOXHOCTH CTYJICHTOB, UX PeaTu3alfio U Pa3BUTUE;

TEXHOJIOTUX KOHIIEHTPUPOBAHHOTO O0YUYEHHUS, CYyTh KOTOPBIX COCTOHUT B CO3/IaHUH
MaKCUMaJIbHO  OJMU3KOW K  ©CTECTBEHHBIM  IICUXOJOTHYECKUM  OCOOCHHOCTSIM
YEJIOBEYECKOTO0 BOCHPUATHS CTPYKTYphl y4eOHOro mpolecca M KOTOpbIe JaroT
BO3MOKHOCTH TJTYOOKOTO ¥ CHCTEMHOTO M3YUYEHHS COJICPKAHNA YICOHBIX TUCIUILIAH 32
cUeT 00OBEeJUHEHHS 3aHIATUH B TEMAaTHUECKHUE OJIOKH;

TEXHOJIOTUM MOJYJIBHOTO OOYYeHHUs, JarolMe BO3MOXKHOCTH OOecTeUeHUs
THOKOCTH TIporiecca 0o0ydeHHUs, aJanTallid €T0 K WHIWBHIYaJbHBIM MOTPEOHOCTIM H
OCOOEHHOCTSIM OOyYaromuxcsi (IPUMEHAIOTCSA, KaK MpaBUJIO, MPH CaAMOCTOSTEILHOM
OOyYEeHHUH CTYACHTOB 10 WHAWBUIYyaIbHOMY YIYCOHOMY TUTaHY);

TEXHOJOTUU TA(PPEPSHITMPOBAHHOTO 00yUEHHUs, 00SCICYMBAIONINE BO3MOKHOCTh
CO3/IaHUSI ONTHUMAJIBHBIX YCIOBUM JJI1 pPa3BUTUSL MHTEPECOB M CIOCOOHOCTEH
CTYJIEHTOB, B TOM YHCJI€ ¥ CTYJCHTOB C OCOOBIMHU 00pa30BaTEIIbHBIMU MOTPEOHOCTIMH,
4TO TIO3BOJSICT  peaiu30BaTh B KYJBTYPHO-0Opa30BaTCIIbHOM  IPOCTPAHCTBE
YHUBEPCUTETA UJCIO CO3/IaHUSI PABHBIX BO3MOYKHOCTEH IS OJTydeHUs 00pa30BaHUs

TEXHOJIOTUA AKTUBHOTIO (KOHTEKCTHOTO) OOY4Y€HHUS, C TOMOIILI0 KOTOPBIX
OCYIIECTBIISIETCS. MOJICIMPOBAHUE TMPEAMETHOTO, TPOOJIEMHOTO W  COIHAIBHOTO
cojepkanus Oynyuied npodecCuoHaIbHON ACSTENHOCTU CTYJCHTOB (UCHOJIB3YIOTCS
AKTUBHbBIC U UHTEPAKTUBHBIE METOJIbI OOYUEHHUSI) U T.J.

MakcumainbHast 3¢ (OEKTHBHOCTD MEAArorudeckoro mporecca JOCTATASTCs IyTeM
KOHCTPYUPOBAHUS ONTUMAIILHOTO KOMIUIEKCA MEIarornueckKuX TeXHOJOTUN U (UITH) UX
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3JIEMEHTOB HA JIMYHOCTHO-OPHEHTHPOBAHHOM, NEITEIbHOCTHOM, JTUAJIOTUIECKON OCHOBE
Y UCIOJIb30BaHHUS HEOOXOIUMBIX COBPEMEHHBIX CPEACTB OOYUCHMS.

6. (I)OprI KOHTPOJIsA OCBOCHUA TUCHHUIIIMHBI

Tekymiast arrecTansi CTYJEHTOB MPOU3BOJUTCS B JHUCKPETHbIE BPEMEHHbBIC
WHTEPBAJIbl JICKTOPOM M MPENOJABATENIeM, BEAYIIUM IPAKTUYECKUE 3aHATHS 110
JTUCHUIUIMHE B cleayromux dopmax:

ONpoC JEKIIMOHHOTO MaTeprana;

3aIKTa MPaKTHIECKUX pabdoT;

BBIIIOJTHEHUE KOHTPOJIBLHOM paboThI (3a04yHas popMma).

@oH/BI OLIEHOYHBIX CPEJCTB, BKIIOYAIOUIME THUIOBBIE 3aJaHUs, KOHTPOJbHbBIC
pabOThI, TECTBI U METOBI KOHTPOJIS, IMO3BOJIAIOIINE OICHUTL PE3YIbTaThl TCKYIICH U
MIPOMEKYTOUHOM aTTECTAllMUd OOYYaIOIIUXCS MO JIAHHOH JUCIUIUIMHE, TTOMEIIAI0TCS B
NpWIoKEeHN K pabodeil mporpamme B cooTBeTcTBUU ¢ «Ilojoxkenuem o GoHzae
OLICHOYHBIX CPEACTBY.

WTOroBeIil KOHTPOJIH MO Pe3yJbTaTaM OCBOSHUS TUCIIUIUIMHBI IPOXOIUT B (popme
3a4yeTa (B IEPBOM CEMECTPE) M MUCbMEHHOTO JK3aMeHa (BO BTOPOM CEMECTPE), KOTOPbIi
BKJIFOYA€T B Ce€Osl OTBET HA JBa TEOPETHYECKUX BOIMPOCA W PEIICHUE 3aJladd |
CtyneHThl, BbIONHUBIINE 75% TEKyIIUX W KOHTPOJBHBIX MEPONPUSITHH Ha
«OTJIMYHO», a OCTaNIbHBIE 25 % Ha «XOpOUI0o», UMEIOT MPABO HA MOJYYEHUE UTOTOBOM
OTJINYHOMN OLICHKH.

B sk3ameHaImoHHY0 BeIOMOCTh U 3aUE€THYIO KHUYKKY BBICTABIISIFOTCS OL[EHKU TI0
HIKajie, IpUBEICHHON B TaOIuLIE.

HMlkana

XapakTepuCcTHKA 3HAHUSA NPeIMeTa H OTBETOB 3auérsl
OLlCHMBAHUS

CryaeHT IIyOOKO M B IOJHOM OOBeMe Bila/IeeT IMPOrpaMMHBIM
MaTtepuajoM. ['paMOTHO, HcYepHbIBAlOLIE M JIOTHYHO €ro
u3jaraeT B ycTHOW MM mucbMeHHOU (opme. Ilpu stom 3Haer
OTIMYHO (5) |[peKOMEeHJOBaHHYIO JUTEpaTypy, MPOSBISET TBOPUESCKUN MOJIXO]T
B OTBETaX Ha BOIPOCHI M NPaBWJIbHO OOOCHOBBIBAET NPUHATHIC
pelleHHs, XOpOoLIO BJaJeeT YMEHUSMU U HaBbIKaMU HpHU
BBINOJIHEHUH TPAKTUYECKHX 3a/1ay.

CryaeHT 3HaeT NMpOrpaMMHBIM MaTepuall, IPaMOTHO M IO CYTH
W3JIaraeT ero B YCTHOW WJIM THCbMEHHOW (opMe, HoIycKas
He3HauuTelIbHble HETOYHOCTH B YTBEPXKACHUSX, TPAaKTOBKaX,| 3adyTeHO

xopomo (4)
OIIpEJICJICHUSIX M KaTerOpHSX WM HE3HAYHUTEIIEHOE KOJIHYECTBO
ommbok. Ilpu 3TOM BHazeeT HEOOXOJUMBIMH YMEHUSAMH W
HaBBIKaMU TPH BBHIIOJHEHUU MPAKTHUECKUX 3ajay.
CTyIeHT 3HaeT TOJNBKO OCHOBHOM NpOTrpaMMHBIN MaTepuall,
JGRIETEOpE JIOMyCKAaeT HETOYHOCTH, HEJOCTATOYHO YETKHE Q)opMynHEOBKH,
S— HETIOCJIeIOBAaTEIbHOCTh B OTBETAX, M3JIaraéMbIX B YCTHOM WU

nucbMeHHOH  ¢opme. Ilpu  >ToOM  HeJOCTaTOYHO BiajeeT
YMEHUSMH W HaBbIKaMH MPHU BBINOJHEHUH MPAKTUYECKUX 3ajad.
Honyckaet 10 30% ommbOOK B U3JIaraeMbIX OTBETaX.

3)
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CTYHCHT HE 3HAaeT 3HAYNUTCIBHONM YacTH nporpaMMHOTO
MaTepHaﬂa.IIpH 9TOM [IOITyCKacT HpHHHHHHaHBHBK:(HHH6KH B
JA0Ka3aTeJILCTBaX, B TPAKTOBKE MOHATHHA U KaTeFopHﬁ, [IPOABIIACT
HU3KYIO KYJIBTYPY 3HaHI/II\/JI, HC BJIaAICCT OCHOBHBIMU YMCHUSIMU U
HaBbIKaMW TIpHW BbIIIOJIHCHUU [IPAKTHUYCCKUX 3aad. CTYI[CHT
OTKa3bIBACTCA OT OTBETOB Ha JOIOJIHUTEILHEIC BOIIPOCHI.

HEYIOBJIECTBOPH-
TCJIBHO

(2

HEC 3a4TCHO

7. Y4yeOHO-MeTOAMYECKOE M NPOrpaMMHO-MH(OPMALMOHHOE olecmevyeHue
AUCHHUIITHHBI:

a) OCHOBHAS JIUTEpaTypa:

1. Kyuep E.C., CneumnasibHbieé TJIaBbl BBICIICH MaTeMaTHUKUA: y4eOHO-
meroauueckoe nocooue / Kyuep E.C. — HoBocubupck: Uzn-so HI'TY, 2017. — 100 ¢. —
ISBN 978-5-7782-3154-2 — Texkcr: 3nexktpoHHslid // OBC «KoHCynbTaHT CTyaeHTa»:
[caiiT]. — URL: http://www.studentlibrary.ru/book/ISBN9785778231542 . html

2. KoctiokoBa H.M., OcHOBB MaTeMaTUYECKOTO MOACIHpPOBAHHUSA /
KoctiokoBa H.M. — M.: Hanmonansneit OTkpsiThlii YHUBepcuteTr "MHTYUT", 2016. —
Texcr: omekrponnsii // DOBC  "Koncymerant crymenra": [caiit]. — URL:
http://www.studentlibrary.ru/book/intuit 186.html

3. Agnep HO.II., Mertogonorus M NpakTHKa I[UIAHUPOBAHUS SKCIIEPUMEHTA B
Poccuu / Annep FO.I1. — M.: MUCuC, 2016. — 182 c. — ISBN 978-5-87623-990-7 —
Texcr: oamextponnsii // OBC "KoncynmpranT crymenta": [caiit]. — URL:
http://www.studentlibrary.ru/book/ISBN9785876239907.html

0) 1OMOJIHUTEJIbHAs JIUTEpaTypa:

1. I'eopksn I1.C. Beiciias marematuka. JIuHelHast anreOpa M aHaauTHYeCKas
reoMmeTpus: yaeOHoe mocooue — Mocksa: DUI3MATIIUT, 2011. — 205 c.

2. I'eBopksn I1.C. Beiciias maremarvika. OCHOBbI MaTE€MaTUYECKOIO aHaIM3a:
VYyeOnuk miis By30B / I'eBopksia I1.C. — MockBa: ®USMATIINT, 2011. — 239 c.

3. Epumon H.B. Kpatkuii kypc aHanutudeckoit reometpuu. — 11-o0e uza., crep. —
Mocksa: Hayka, 1972 — 272 c.

4. Epumon H.B., Kparkuiéi Kypc aHaJIUTHUYECKOH TIeOMETpUU. — 6-€ U310, —
Mocksa: dusmarrus, 1962 — 228 c.

5. Wnmeun B.A., CanoBanunii B.A., CennoB bin.X. MaremaTtndyeckuii aHaiau3. —
Mocksa: Hayka, 1979 — 720 c.

6. Kocrpukun A.U., Beenenue B anredpy. — Mocksa: Hayka, 1977 — 496 c.

7. IImcxynoB H.C., JlnddepeHnmanpHoe W HHTCTPAIbHOE HCYUCIACHUE JUIA
BTY30B B 2-x ToMax. T.1. — Mocksa: Hayka, 1976 — 456 c.

8. [TuckynoB H.C., JluddepeHmanpbHoe W WHTETPATHHOEC HWCYUCICHHUE IS
BTY30B B 2-x ToMax. T.2. — Mocksa: Hayka, 1985 — 560 c.

9. [IpuBanos .M. Ananutnueckas reomerpus. — Mocksa: T'oc. u3n. ¢us.-mar.
muT-pel, 1961 — 299 c.

10. Pos6a E.A. Bricmas matemaruka: 3agayHuk. Y4uebHoe mocobne — MUHCK:
Bemsiniag mkonaa, 2012. — 319 c.

11. PeikoB B. B. Maremarudeckast CTaTUCTUKA U TUIAHUPOBAHUE IKCIIEPUMEHTA. —

M.: MAKC IlIpecc, 2010 —303 c.
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12. ®uxtenroubi] .M. OcCHOBbI MareMaTHYECKOro aHaiau3a B 2-x Tomax. T.1. —
Mocksa: Hayka, 1968 — 440 c.

13. ®uxtenronsi [.M. OCHOBBI MaT€eMaTUYECKOrO0 aHAINW3a B 2-X Tomax. T.2. —
Mocksa: Hayka, 1968 — 464 c.

14. Dnscronen JI.O.  uddepenunansaple ypaBHEHHS ©W  BapHAIIOHHOE
ncuncienue. — Mocksa: Hayka, 1969 — 424 c.

B) HHTEPHET-PeCypChI:

MuHucTepCcTBO HAyKd M BhIciiero oOpa3oBaHus Poccuiickoit ®depepauun —
http://mMmunoO6pHAYKHU. PG/

@enepanbHas ciaykOa 10 HaA30py B cdepe oOpa3oBaHHS HW HAyKH —
http://obrnadzor.gov.ru/

[lopran ®enepanbHBIX TOCYHAapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB
BEICIIIETO 0Opa3zoBaHus — http://fgosvo.ru

®enepansHbiid nopran «Poccuiickoe oOpazoBanue» — http:// www.edu.ru/

Nudpopmanmonnas cucrema «EaumHoe OKHO JocTtynma K 00pa3oBaTelbHbIM
pecypcam» — http://window.edu.ru/

@denepanbHblii  1eHTp  MHPOPMALMOHHO-00PA30BaTEIbHBIX  pPECypcoB  —
http://fcior.edu.ru/

JIeKTPOHHbIE OMOJIMOTEYHbIE CHCTEMBI H PeCypChl

DneKkTpoHHO-0nbMoTeunas cucrema «StudMed.ruy — https://www.studmed.ru

Jlpyrue OTKpbIThIE UCTOYHUKHI

NudopmanuoHnbiii pecypc 0u0/JAH0TeKH 00pa3oBaTeJIbHOH OpraHu3aumn

Hayunas 6ubnmorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MarepuajibHO — TEXHHYECKOe ODecneyeHne JUCHUIIIHHbI

OcBoeHne IUCHUAIIIMHBL  «AHQIMTHYECKME W YUCIEHHBIE  METOIBI B
IUIAHUPOBAHUM SKCIIEPUMEHTOB M HMHXKEHEPHOM aHAJIM3€» OCYIICCTBISACTCS B
aKaJEMUYECKON ayJAMTOPUHU, COOTBETCTBYIOIIEH JEWCTBYIOIIMM CAaHUTAPHBIM U
IIPOTHBOIIOKAPHBIM IIPABUJIAM U HOpMaM.

[TomenieHUe YKOMIUIEKTOBAHO CIECHUATU3UPOBAHHON MEOETBI0O U TEXHUYECKUMHU
cpenctBaMu 00ydyeHus: (yuyeOHBIMM IUJIaKaTaMH, CTE€HJAMHU, MakeTaMd U JPYTUMH
HabopaMH JACMOHCTPAIMOHHOTO OOOpYHOBaHHWS M YYCOHO-HATISIIHBIX ITOCOOMI),
CITy>KalllUMU 714 IIPEICTAaBICHU Y4eOHOH HH(pOpMaIUK.

OOyuaromecss B TEYEHHME BCEro Iepuoja oOydeHuss  oOecredyeHsl
WHANBUAYaIbHBIM HEOTPAaHUYCHHBIM JOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEUHBIM
CUCTEMaM, K JIEKTPOHHON HMH(POPMaLlMOHHO-00Pa30BaTEIbHON cpeie OpraHu3aluu U
K HHPOPMAIMOHHO-TEJICKOMMYHUKAIIMOHHOM ceTH «VIHTepHeT».

PaGouee mecTo mpenogaBarens, OCHAIIEHO WH(OPMAIIMOHHBIM, KOMITBIO TEPHBIM
Y TEJIEKOMMYHHUKAIIMOHHBIM 000PYIOBAaHUEM U OPTTEXHUKOM.
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[IporpamMmMHOe obecrieueHHe:

DYHKIHOHAILHOE
HA3HAYCHHE

becnuiaTtHoe nporpaMmHoe
obecneuenune

CcebLIKH

OducHblil nakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OnepaliioHHast UBUNTU 19.04 https://ubun.tu'.corr_l/ N
cUcTeMa https://ru.wikipedia.org/wiki/Ubuntu
bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
bpaysep Opera http://www.opera.com
[TouToBBIN KIUEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird
Qails-MeHeKep Far Manager http://www.farmanager.com/download.php
ApxuBarop 7Zip http://www.7-zip.org/
I'padudeckmuii GIMP (GNU Image hﬁp://www.glmP.org/ :

. . http://gimp.ru/viewpage.php?page 1d=8
L3 Manipulation Program) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuonuetiep VLC http://www.videolan.org/vlc/
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