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CTpykTypa U cojaepkaHue JUCIHMILIMHBI

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

Llenn quctyUnIuHEL:

MOATOTOBKA CITEIIMAIMCTOB ¢ BBICOKUM YPOBHEM HAYYHOM KYJIBTYPHI, CIIOCOOHBIX
dbopMyJIMpOBaTE W peIIaTh COBPEMEHHBIC HAYYHBIC M MPAKTHYSCKHE IMPOOJIEMBbI Ha
PErHOHAILHOM, HAIIMOHAJIBLHOM U MHUPOBOM YPOBHE B 00JIACTH OXpaHBI OKpYXKarolen
CpeIbl U YCTOMYMBOTO Pa3BUTHS OOIIECTBA;

YCBOGHHE MATEMaTUYECKHUX METOJOB JUJIA PEIHICHUA TEOPETHYECKUX U
MIPAKTUYECKHX 3a/1a4, METOJOB MaTeMaTU4eCKOi 00pabOTKH pe3yJIbTATOB U3MEPEHU;

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

O3HAaKOMJIEHHE OYJyIIUX MarucTpoB C COBPEMEHHBIMH METOJAAMH PpPEUICHUs
HAyYHO-TCXHMYCCKUX  3aJa4, MOJrOTOBKA OYyIyIIeTO MarucTpa K  PEIICHHIO
po¢eCCUOHANIbHBIX, HAYYHO-UCCIICIOBATENILCKUX W Hay4YHO-TICJaroruyeckux 3ajad,
dbopMHpoBaHHME 3HAHWM, YMEHHI ¥ HaBBIKOB, HEOOXOAMMBIX JUIS YCHEUIHOU
PO ECCHOHATTBHOM 1€ TEIbHOCTH.

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;

OoOy4HTh MaruCTPAaHTOB METOJAM ¥ METOJAOJOTUM HAYYHBIX HCCICIOBAHUH,
00paboTKe pe3ysIbTaTOB JKCIECPUMEHTA, IUIAHMPOBAHUSA SKCIICPUMEHTOB, IOCTPOCHHH
DKCHEPUMEHTAJBHBIX ~ MaTeMaTHYECKHX  MoOJieNield, BepU(pUKAUUU  IOJTYyYCHHBIX
MaTEeMaTHYECKUX MOACICH.

2. Mecto nucuuniinibl B ctpykrype OITOII BO.

JuctmmmiHa «CrienraibHbIe pa3aesisl BBICHICH MAaTEMATHKU U METOMBI PEIICHUS
HAYyYHO-TEXHUUYECKUX 3a7au» OTHOCUTCA K YacTH JUCIHUIUINH, (QOpMUPYEMON
ydacTHUKaMU 00pa30BaTeNIbHBIX OTHOIIICHU 1O BBIOODY.

OcBOeHHE TUCHUIUIMHBI OCYHIECTBIIACTCA 110 OYHOM U 3a04HOM (hopme oOyueHus
B TIEPBOM U BO BTOPOM CEMECTpaX.

ConepkaHue TUCHUTIIMHBI SABJISETCSA JOTHYECKUM TIPOAOIIKEHHEM COJCpKAHUS
JUCLIUILUINH MPEIIIeCTBYIONIETO YPOBHS 00pa30BaHUsA U CIY>)KUT OCHOBOH AJIsl N3YUCHUS
mucruinH «lIpakTruueckas: METOIONOTHS HAYYHBIX UCCIENOBAHMI, « IKOJOTHYECKOE
MPOCKTUPOBAHKUE, OKCIIEPTU3a MW KOHTPOJb OKPYKAMIIEH cpens», «TexHomoruu
OXpaHbl OKPY>KAIOMIEH CPEbl» U BHITIOJTHEHUH MAaruCTEPCKON TUCCEPTAITHH.



3. TpeGoBanus K pe3yJbTaTaM OCBOCHHUS COAEPKAHUA THCIUNTUHBI

CTyneHThI, 3aBEpIIUBIINE W3y4YCHUE TUCHUIUIMHBI «CHenuanbHble pa3iessl
BBICIICH MaTEeMAaTUKH M METOIbI PEIICHUS HAyYHO-TCXHIUYCCKHUX 3a0a9», TOJIKHEL

3HATh:

3JIEMEHTHI BEKTOPHOW aireOpbl W €€ TPUIIOKEHUH, OMHUCHIBATH TPOIECCH C
noMoIIbl0 AU PEpeHUNATBHBIX YpPaBHECHUIH, OCHOBHBIC IOHATHS MAaTeMaTHYCCKON
CTaTUCTUKH;

METOJIUKY IPOBEICHNS HAYYHBIX UCCIICIOBAHMIA,

OCHOBHBIC TCHJCHIMM W HAIPABJICHHUS DPAa3BUTHSA METOJOB PEIICHHUS Hay4IHO-
TEXHHUYECKUX 3a/1a4

cnerupruKy OCHOBHOTO COJACpKaHWS CIECNHATM3ANi B 00JaCTH  PEIICHUS
HayYHO-TEXHUYCCKHUX 3a/1a4;

IPUHITATIBI TOCTPOCHHS aJITOPUTMOB PEIICHHS HAYIHO-TEXHUISCKUX 33]1aY;

KOMIIBIOTEPHBIE ~ CUCTEMBI, YCTPOWCTBA W  COBPEMEHHOE TMPOTPaMMHOE
oOecreyeHue.

yMeTh:

pemath CHUCTEMbl JIMHEWHBIX  anreOpamdeckux u  JuddepeHIInaTbHBIX
YPaBHEHHUM;

IPUMEHATH HOBBIE METOJbI MCCJICJOBAHUN W PENICHHS HAayYHO-TEXHHYECKUX
3a]1a4y Ha TPAKTHUKE;

HPUMEHATHh KOMIIBIOTCPHBIC CUCTEMBI, YCTPOMCTBA M COBPEMEHHOE MPOrpaMMHOE
obOecrieueHue.

BJIaJ1eTh HABBIKAMM:

pa3pabOTKOW METOZ0B M MPOTPAMMHBIX CPEICTB  pacuera, METOJdaMH
MaTeMaTHYECKON CTATUCTUKU UCCIIEJIOBATh U IPOTHO3UPOBATH PabOTY;

METOJIaMH PEIICHUSIMA Hay9IHO-TCXHUYCCKIX 33]1aY;

HaBBIKAMH CaMOCTOSITEIPHOH HAYYHO-HCCIICIOBATEILCKOH JEATCIBHOCTH B
o0nacTM TOpOBENCHUS TMoucka W 0TOOpa wuHGOpMAIMM W  MaTEMAaTHYECKOTO
MOJIETTUPOBAHUSI.

Ilepeunciennble  pe3yabTarbl  OOpa3OBaHUSI  SBISIIOTCS ~ OCHOBOW  JUIA
dbopMUpOBaHHUS CHETYIOIIMX KOMIETCHIINHA:

npodeccroHaIbHEIE:
[TK-1 — CHOCOOCH TBOPYSCKH HCIIOJNB30BATh B HAYYHOH U IIPOU3BOACTBCHHO-
TEXHOJIOTHUECKOHN JEeATEITHbHOCTH 3HAHHS (DYHIaMEHTATBHBIX U TIPUKIIATHBIX
pa3enaoB CHeHAIbHBIX JUCIMILIAH ITPOrPaAMMbI MATUCTPATYPhI



4. CTpyKTYpa M cofep:KaHue TUCIHUTIITHHBI

4.1 O0bem yueOHOI AUCHMILVIMHBI U BUAbI y4eOHO padoThl

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

Obs3aTeibHasi ayIUTOPHAas y4eOHAs1 HATPY3Ka
AMCIHUATLIMHBI (BCEro) 84 24
B TOM 4YHCJIE:
Jlexumun 28 8
[TpakTrdeckue (ceMHHApPCKUE) 3aHATHUS 56 16
JlaGoparopHble paObOTHI — —
KypcoBas pabota (KypcoBOil TPOEKT) — —
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/Iuneiinasi anreopa. IjeMeHThl PYHKIMOHAJIBHOTO AaHAJIH3A.

JIuneitHbIe IPOCTPAHCTBA, UX 0A3UC U Pa3IOKEHUE MO HEMY. Pellienne mTuHENHbIX
CUCTEM YpPaBHEHHW, MPOBEPKA HX COBMECTHOCTH, HAXOXXJECHHE IOJAIMPOCTPAHCTBA
pelleHUI B ciiyyae OECUMCIEHHOTO MHOXECTBA pelieHni. Anredpa Marpuil. OCHOBHBIE
THUIIBI JIMHEHHBIX TIpeoOpa3oBannii. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHMS.
[IpuBenenue kBagpatuyHOl (HOpMBbI K KaHOHMYECKOMY BHAy. [loBepXHOCTH BTOpOro
nopsiika. DIeMeHThl (PYHKIMOHAIBHOTO aHaln3a, (PyHKIHOHAIBHBIE TPOCTPAHCTBA, X
reoOMeTpH3alHs, pa3iokeHue mo 6asucy. Psaasl Makiopena u Oypee.

Tema 2. IudpepenunajibHble ypaBHEHMS.

Huddepeninanbable ypaBHEHUS BTOPOTO U BBICHIMX TOPSAAKOB. Pemienue cucrem
JUHENHBIX JTU(PEepeHIMAIBHBIX YPAaBHEHUH MATPUUYHBIM CIIOCOOOM METOJ0M OJiinepa.
VYpaBHEHUS B YaCTHBIX MPOU3BOJIHBIX BTOPOTO MOPSAKA, UX KIACCHU(PUKALUS, PEIICHHUE
MeTonoM Dyphe.

Tema 3. MaTemaTHn4ecKasi CTAaTUCTHKA.

OCHOBHBIC TIOHATHS MATEMATHYECKOM CTATUCTHKH. ToOdeuHBIE OIICHKH
rnapaMeTpoB  pacnpenenieHusi. JloBepuUTENbHBIE HWHTEPBAJIbl U JIOBEPUTEIIbHBIC
BEPOSITHOCTH,  HAXOXJICHUE MEPBBIX I  MAaTEeMaTHYECKOIO0  OXHUJIAHUA |
CPEOHEKBAAPATHYECKOTO OTKJIOHEHHSA [IJI1 HOPMAJIBHOTO 3aKOHAa paclpeiesIeHUs.
Koppensiiiuonnasi  3aBUCUMOCTb, ypaBHEHUE  MPSAMON  JIMHUU  PErPECCHH.
CraTucTHYEeCKHE TUIIOTE3bI, X MPOBEpPKa C TOMOIIbI0 kKpuTepueB CThIOICHTA U JIP.



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

Cemectp 2

Tema 5. Teopernueckue uccjaeI0BAHUSA.

Hayka, kak HeNpepbIBHO pa3BUBAIOLIAsCI CHUCTEMa 3HAHUN OOBEKTUBHBIX
3aKOHOB MpPUPOJbI, oOmecTBa U MbinuieHus. Llens Hayku. HayuyHoe wuccnenoBaHue.
Ilenn waywyHOro wuccnenoBanus. HayuHo-Texuuueckas uH(opmaims. HccnemoBanue
UCTOYHUKOB HH(popMmaruu. Pabota B 6ubmmoTeke. PaboTta B a1neKTpoHHOH OMOIHOTEKE.
@opMHUPOBAHHUE CIIUCKA UCIIOIB30BAHHOM JINTEPATYPHI.

Tema 6. OcHOBBI MeTOA0JI0THH HAYYHOI'0 HCCIEI0BAHUA.

Teopetnueckue wuccnenoanus. llpuknagHeie uccinegoBaHus. TexHudeckas u
TexHoJioruueckas paspabotka. llens paspaborku. Hayunoe HampaBnenue. Hayunas
npobisema. PopMyIHpOBKa MPOOJIEMbl M BBIIBHKCHHE THIOTE3bl. HaydHas Tema.
[TocTaHoBKa 3a7auu ucclienoBanus. BeiiBukenue uaen. OnpeieneHue nyTe peieHus
3a/1a4u.

Tema 7. [l1annpoBaHue IKCIEPUMEHTOB U HA0II0ACHUIA.

OCHOBBI METOJIOJIOTUM HKCIEPUMEHTAIBHBIX ucciaenoBanuid. llenn u 3amauym
SKCIIEPUMEHTAJIBHBIX — HccienoBanuil. IlmanupoBaHue skcnepuMeHTa. Marpuia
miaHupoBanus. Merton cnywaiHoro OanaHca. IlocTpoeHwe HWHTEPHOSALIMOHHBIX
Mojaeneld. OnTuMHU3aIus IporeccoB (TUIAHUPOBAHNE IKCTPEMATBHBIX HKCIIEPUMEHTOR).
Perpeccuonnbiii ananu3. OakTOpHBIA 3SKCIEpUMEHT. MaremMaTtudeckass IMOCTaHOBKa
3agaun. OnpeieleHne MUHUMAIIBHOTO 00beMa BBIOOPKH.

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

MareMaTtuyeckoe MOJAEIUPOBaHUE. DTallbl MATEMATHYECKOTO MOIEIMPOBAHUSI.
Hammvenbiiee pneiictBue. MoaenuMpoBaHHEe Ha OCHOBE 3aKOHAa  COXPaHEHHMS.
MopnenupoBanie Ha OCHOBE NpHUHIMIA HAWMEHbILIEro. MoJenupoBaHHEe TMOHCKa
ONTUMAJILHOTO penienus. [locTpoeHre MareMaTHuecKoi MOJIEINH.

Tema 9. DrcnepuMeHTAbHBIE HCCIEI0BAHUSA.

EcrecTBennnie AKCIIEPUMEHTHI. HckyccTBeHHbBIE AKCIEPUMEHTHI.
Beraucnmurensupie  SkcnepuMeHThl.  JlaGopaTopHbIii  skcmepumeHnT.  HaTypHbrit
skcriepuMeHT. MccnemoBatenbckuii  (MMOMCKOBBIN) 2KcnepuMeHT. lloaTBepikparomuii
sKkcnepuMeHT. PU3nvecKoe MOJEIMPOBAHUE UCCIIEYEMOTO MpoIlecca.

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

[ToarotoBka oOpa3iioB U 3MeMeHTOB. Pa3paboTka miiaHa KOHTPOJIS MEPEMEHHBIX.
[IpoBenenne skcnepumenta. OOpaboTKa U WHTEpIpeTarus pe3yiabTatoB. [loaroroska
Hay4yHOro otuera. [ToarotoBka o0pa3ioB s SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN.



Tema 11. MaTtemaTu4eckasi 00padoTKa IKCNIEPUMEHTAJIbHBIX JAHHbIX.

AHanu3  pe3yapTaTOB  AKCIEPUMEHTANBHBIX  HcciaenoBaHuil. Iloaroroska
pEe3yNIbTaTOB MCCIIENOBaHUS K NYOJUKAIMM W HAYYHOW TEPHOIWYECKON IeyaTH.
Hayuno-texuuueckuii otuer. Pedepar. PabGota ¢ anektponHoit Tabmuieir Excel.
Marematndeckas 00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX.

Tema 12. O6pa6oTKa ¥ aHAJIU3 Pe3YJIbTATOB HCCJIEI0BAHUS.

ComocraBiieHHe  Pe3yJbTaTOB  TEOPETHUYECKUX M OKCHEPUMEHTAIBHBIX
uccnenoBanuii. Kputepuu comnoctaBneHus. Kputepuu agekBaTHOCTH TEOPETHUYECKUX
3aBUCUMOCTEH JKcriepuMeHTaldbHbIM. [locTpoeHme rTpaduxkoB u amarpamMm B
3JICKTpOHHOM Tabymie Excel

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

Juccepranusi Kak Hay4YHBIM TPy, LENOCTHBIA MO (HOpMe U OPUTHHAIBHBIA TI0
conepxkanuto. OmpeneneHnue akTyalbHOCTH T€Mbl uccienoBanus. OnpeieseHue meiu
uccienoBanus. [loctaHoBKa OCHOBHBIX 3a/1a4 MUCCIIENOBaHUA. BbIOOp METOIOB U My TeH
pelieHus  MOCTaBleHHbIX 3adad. (OO0oOmeHue W OOCYXKJIEHHE  Pe3yiIbTaToOB
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 | MaTeMaTu4deckast 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 uccie10BaHusl. 1 1

6 | OCHOBBI METOJIOJIOTUN HAYYHOTO UCCIIECJOBAHMSI. 1

7 | IlnanupoBaHue 3KCIIEPUMEHTOB U HAOJIIOICHUI. 1

8 | OcHOBBI MaTeMaTHYECKOTO U (PU3UIECKOTO MOJICITUPOBAHUS B 5

CTPOMTEILCTRE.
9 | DKcnepUMeHTaIbHBIC HCCIICZIOBAHUSL. 1 1




10 | KoHCcTpyHpoBaHHEe METOAMKH U MOAGOp anmnaparypbl A1

JKCIIEPUMEHTAIIbHBIX HCCIIEIOBAHUN. 2
11 | MaremaTtnyeckas 00pabOTKa SKCIIEPUMEHTAIIbHBIX JAHHBIX. 2
12 | O6paboTKa U aHAIU3 pe3yIbTaTOB HCCIIEJOBAHHUS. 2 |
13 | Meronnyeckue moaxoap! K 0000LICHUIO PE3YyIIbTaTOB 5 1
HICCIIEJOBaHMS B paMKaxX MarucTepcKol AuccepTaryy.
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. D1eMeHThl GYHKIIMOHAILHOTO aHAN3a. 8 2
2 | Auddepennmanbubie 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 UCCIIEOBaHUS. 2
7 | [lnaHMpoBaHUE YKCIIEPUMEHTOB U HAOJIIOACHUII. 4
8 | OcHOBBI MaTeMaTUYECKOTO U (PU3NUECKOTO MOJICIUPOBAaHUS B )
CTPOUTEILCTBE.
9 | DKclepUMEHTAIIbHBIE UCCIIEIOBAHMUS. 4 2
10 | KoHcTpynpoBaHHe METOAMKY U TTOA0O0P anmapaTyphl IS )
JKCIIEPUMEHTAIbHBIX HCCIIEJOBAaHUMN.
11 | MartemaTtuueckasi 00paboTKa HIKCIIEPUMEHTAJIbHBIX TaHHbIX. 4
12 | O6paboTKa U aHANHU3 pe3yTbTATOB HCCIIECJOBAHNUS. 4 2
13 | MeTtonuveckue moaxoabl K 000OIIEHUIO pe3y/IbTaToB 4 )
WCCIIEIOBAHNS B paMKaX MarucTepCKOM JuccepTaluy.
Hroro: 28 8

4.5. JlabopaTopHbie padoThbl.

JlaGoparopHbic pabOTHI MpOrpaMMOl HE IIPEAyCMaTPHUBAIOTCSI.




4.6. CamocrosiTe/ibHAs 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 | Aud¢epeHnnansHble 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 JIEKIIMOHHOTO
HCCIICI0OBaHHS. MarepHala; MoAroToBKa 6 10
K OIIpocy
7 | IInanupoBaHue SKCIIEPUMEHTOB U | U3y4€HHE JIEKIIMOHHOTO
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. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue IUCHUIIIMHBI BENETCS C NPUMEHEHHEM CIICIYIONINX BHJIIOB
o0pa3oBaTeIbHBIX TEXHOJIOTHUH:

TPAJULUOHHBIE  OOBSCHUTECIBHO-WUIIOCTPATUBHBIE  TEXHOJIOTUH,  KOTOpPBIE
00€eCrneyuBarOT JIOCTYMHOCTh Y4eOHOro marepuaina i OOJIBIIMHCTBA CTYAEHTOB,
CUCTEMHOCTb, OTPa0OTAHHOCTh OPTAHU3AIMOHHBIX (OPM W TPHUBBIUYHBIX METOOB,
OTHOCUTEIBHO MAaJIbIC 3aTPAThl BPEMCHHU;

TEXHOJIOTMH  TIpoOJIeMHOro  oOydeHWs, HampaBlIeHHbIE Ha  pa3BUTHE
MO3HABATENHONM  AKTHBHOCTH, TBOPYECKOHW CaMOCTOSITEIBHOCTH  CTYACHTOB |
IIPEANOIaraloyue IOCIeI0BATEIbHOS M LIEJICHANIPABIICHHOES BBIIABIDKCHHE IIEpen
CTYJIEHTOM TI03HABATEJbHbIX 3aJ[a4, pa3pelieHue KOTOPHIX TO3BOJSET CTYyJIEHTaM
aKTUBHO yCBaWBaTh 3HAHUA (WCIOJIB3YIOTCS TIOMCKOBBIE METOJBI, TOCTAHOBKA
II03HABATEJbHBIX 3a/1a4);

TEXHOJIOTUN PA3BUBAIOIIECTO OO0yUYEHHUs, TTO3BOJISIONINE OPUEHTHUPOBATHh YUEOHBIN
IpoIiecC Ha MOTEHITHATbHBIC BOBMOXXHOCTH CTYACHTOB, HX PEATM3aINIo U Pa3BUTHUE;

TEXHOJIOTUN KOHIIEHTPUPOBAHHOTO O0yUYEHUsA, CYyTh KOTOPBIX COCTOUT B CO3/IaHUU
MaKCUMaJIbHO  OJIM3KOH K  E€CTECTBEHHBIM  IICHXOJIOTHYECKUM  OCOOCHHOCTSIM
YEJIOBEUECKOTO0 BOCHPHUSTHS CTPYKTYpbl Y4Y4€OHOTO TMpoIecca M KOTOpbIE JaroT
BO3MOKHOCTH TITyOOKOTO M CUCTEMHOTO U3YHYCHHS COJIEPKaHUs YICOHBIX JTUCIIUIUIAH 3a
cUeT 00BEeJUHEHHS 3aHIATUH B TEMAaTHUECKHUE OJIOKH;

TEXHOJIOTUA MOMIYJIHHOTO OOYHYeHMs, Jalollhe BO3MOXKHOCTh OO€ecIeUeHus
TMOKOCTH Tporiecca 0o0ydeHHUs, aJanTalid €To K WHINBHIYyaJIbHBIM MOTPEOHOCTIM M
0COOEHHOCTSIM OOy4YarIuXcs (MPUMEHSIOTCS, KaK MPaBWIO, MPU CAMOCTOSTEIHLHOM
00y4Y€HUU CTYACHTOB MO0 UHANBUAYATbHOMY Y4€OHOMY IUIaHY);

TEXHOJOTUU TA(PPEPSHITMPOBAHHOTO 00yUEHHUs, 00SCICYMBAIONINE BO3MOKHOCTh
CO37aHMS ONTUMAJBHBIX YCJIOBUH [IJI1 Pa3BUTUS MHTEPECOB M CIIOCOOHOCTEH
CTYJIEHTOB, B TOM YHCJI€ ¥ CTYJCHTOB C OCOOBIMHU 00pa30BaTEIIbHBIMU MOTPEOHOCTIMH,
4TO TMO3BOJNSICT pealu3oBaTh B  KyJbTYpHO-OOpa30BaTENbHOM  IMPOCTPAHCTBE
YHUBEPCUTETA UJICEO CO3/IaHUS PABHBIX BO3MOYKHOCTEH IS TMOTyYeHUS 00pa30BaHMS

TEXHOJIOTUA AaKTUBHOTO (KOHTEKCTHOTO) OOY4Y€HHS, C TOMOIIBI0 KOTOPBIX
OCYIICCTBIISICTCS. MOJICJIMPOBAHUE TMPEAMETHOTO, TPOOJIEMHOTO ¥  COIHAIBHOTO
cojepkanus Oynyuied npodecCuoHaIbHON ACSTENHOCTU CTYJCHTOB (UCHOJIB3YIOTCS
AKTUBHbBIC U UHTEPAKTUBHBIE METOJIbI OOYUEHHUSI) U T.J.

MakcumanbHasi 3QGEeKTUBHOCTD MEIArOrHYeCKOr0 MPOoIecca JOCTUTACTCS ITyTEM
KOHCTPYUPOBAHUS ONTUMAIIBHOTO KOMITJIEKCA MEAarortuecKuxX TeXHOJOTUN U (UJIH) UX
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3JIEMEHTOB HA JIMYHOCTHO-OPHEHTHPOBAHHOM, NEITEIbHOCTHOM, JTUAJIOTUIECKON OCHOBE
Y UCIOJIb30BaHHUS HEOOXOIUMBIX COBPEMEHHBIX CPEJICTB O0YUCHHUS.

6. (I)OprI KOHTPOJIsA OCBOCHUA TUCHHUIIIMHBI

Tekymiast arrecTansi CTYJEHTOB MPOU3BOJUTCS B JUCKPETHbIE BPEMEHHBIE
UHTEPBAJIbl JIEKTOPOM U MPENOJABATEIEM BEAYILIUM IPAKTUYCCKUE 3aHITUSA 110
JTUCHUIUIMHE B cleayromux dopmax:

ONpoC JEKIIMOHHOTO MaTeprana;

3aIKTa MPaAKTHYIECKUX pabdoT;

BBIIIOJTHEHUE KOHTPOJIBLHOM paboThI (3a04yHas popMma).

@oH/IBI OLIEHOYHBIX CPEJICTB, BKIIOYAIOUIME TUIOBBIE 3aJaHUsl, KOHTPOJIbHBIE
pabOThI, TECTBI U METOBI KOHTPOJIS, IMO3BOJIAIOIINE OICHUTL PE3YIbTaThl TCKYIICH U
MIPOMEKYTOUYHOHN aTTECTAIlMU OOYYAIOIIUXCS MO JTAHHOH JUCUUIIIMHE, TOMENIAtoTCs 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 |
Crtynentbl, BbIMONHUBIINE 75% TEKyIIMX MW KOHTPOJIBHBIX MEpPOIPUATHH Ha
«OTJIMYHO», a OCTaNIbHBIE 25 % Ha «XOpOUI0o», UMEIOT MPABO HA MOJYYEHUE UTOTOBOM
OTJINYHOMN OLICHKH.

B sk3ameHaIMoHHY0 BEJOMOCTh U 3aUE€THYIO KHUYKKY BBICTABIISIFOTCS OIIEHKU TI0
HIKajie, IpUBEICHHON B TaOIuLIE.

HMlkana

XapakTepuCcTHKA 3HAHUSA NPeAMeTa H OTBETOB 3auérsl
OLlCHMBAHUS

CryaeHT IIyOOKO M B IOJHOM OOBeMe Bila/IeeT IMPOrpaMMHBIM
MaTepuajoM. ['paMOTHO, HcYepHblBalOLle M JOTHYHO €ro
u3jaraeT B ycTHOW MM nucbMeHHoW (opme. IIpu stom 3Haer
OTIMYHO (5) |[peKOMeHJOBaHHYIO JUTEpaTypy, MPOSBISET TBOPUECKUN MOJXOM
B OTBETaX Ha BOIPOCHI M NPaBHWJIbHO OOOCHOBBIBAET IPUHATHIC
pelleHHs, XOpOoLIO BJaJeeT YMEHUSMU U HaBbIKaMU HpHU
BBINOJIHEHUH TPAKTUYECKHX 3a/1ay.

CryaeHT 3HaeT NMpOrpaMMHBIM MaTepuall, IPaMOTHO M IO CYTH
W3JIaraeT ero B YCTHOW WJIM THCBMEHHOM Qopme, nomyckas
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.
CTyoeHT 3HaeT TONBKO OCHOBHOM TMpPOTpaMMHBIA MaTepHa,
JGRIETEOpE JIOMyCKAaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE Q)opMynHEOBKH,
S— HETIOCJIeIOBAaTEIbHOCTh B OTBETAX, M3JIaraéMbIX B YCTHOM WU

nucbMeHHOW  ¢opme. Ilpy  >TOM  HeJOCTaTOYHO  BiajJeeT
YMEHUSMH W HaBbIKaMH MPHU BBINOJHEHUH MPAKTUYECKUX 3a/ad.
Honyckaet 10 30% ommbOK B M3JIaraeMbIX OTBETaX.

3)
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CTYHCHT HE 3HAaeT 3HAYNUTCIBHONM YacTH nporpaMMHOTO
MaTepHaﬂa.IIpH 9TOM [IOITyCKacT HpHHHHHHaHLHBK:(HHH6KH B
JA0Ka3aTeJILCTBaX, B TPAKTOBKE MOHATHHA U KaTeFopHﬁ, [IPOABIIACT
HU3KYIO KYJIBTYPY 3HaHI/II\/JI, HC BJIAaJACCT OCHOBHBIMU YMCHUSIMHU 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(POPMALMOHHOE olecmedyeHue
AUCHHUIITHHBI:

a) OCHOBHAS JIUTEpaTypa:

1. Kyuep E.C., CneumanbHbie TJIaBbl BBICIICH MaTeMaTHUKUA: y4eOHO-
meroauueckoe nocooue / Kyuep E.C. — HoBocubupck: Uzn-so HI'TY, 2017. — 100 ¢. —
ISBN 978-5-7782-3154-2 — Texkcr: 3nexktpoHHsblid // OBC «KOHCYynbTaHT 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 // OBbC  "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: oanmextponnsii // 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
reoMmeTpust: yaeOHoe nmocooue — Mocksa: DUI3MATIIUT, 2011. — 205 c.

2. I'eBopksn I1.C. Beiciias maremarvika. OCHOBbI MaTE€MaTUYECKOIO aHaIM3a:
VYueOnuk miisg By30B / I'eBopksin 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. PoikoB B. B. Maremaruueckas CTaTUCTUKA U TUIAHUPOBAHUE SKCIIEPUMEHTA. —

M.: MAKC IlIpecc, 2010 —303 c.
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12. ®uxtenroubi] .M. OCHOBbI MareMaTHYECKOTo 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 cioyk0a 10 Haa3opy B cdepe oOpa3oBaHHS ¥ 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 «EanHoe OKHO pgoctyma K 0Opa3oBaTeIbHbIM
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 HCTOYHUKHI

NudopmanuoHnbiii pecypc 0u0/JAH0TeKH 00pa3oBaTeJIbHOH OpraHu3aumn

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

8. MarepuajibHO — TEXHHYECKOe ODecneyeHne JUCHUIIIHHbI

OcBoenne mucuuiuimHbl «CrenuanbHble pa3Aeibl BbICIIEH MaTEeMaTHKU U
METOJbl PEHICHNS HAY4YHO-TEXHMUECKHX 3a7auy» OCYIIECTBISCTCS B aKaJACMHUYCCKOU
ayJIMTOPUH, COOTBETCTBYIOIIEH JEHCTBYIOLIUM CAHUTAPHBIM M MPOTHUBOMOKAPHBIM
MpaBujIaM U HOpMaM.

[ToMelieHNEe YKOMIUIEKTOBAHO CHICIIUATH3UPOBAHHON MEOCNBIO U TEXHUUYCCKUMU
cpenctBaMu 00ydyeHus: (yuyeOHBIMM IUJIaKaTaMH, CTE€HJAMHU, MakeTaMd U JPYTUMH
HabopaMH JACMOHCTPAIMOHHOTO OOOpYAOBaHUS M YYCOHO-HATIBIIHBIX ITOCOOMI),
CITy>KalllUMHM [JI IPEACTABICHUSA Y4eOHONU HH(POpMAITHH.

OOyuaromecss B TEYEHHME BCEro Iepuoja oOydeHuss  oOecredyeHsl
WHIWBHUIYAJIbHBIM HEOTPAHWYEHHBIM  JOCTYMIOM K  JJIEKTPOHHO-OMOIMOTEYHBIM
CHUCTEMaM, K IJICKTPOHHOW HMH(DOpMaIlMOHHO-00pa30BaTE/IbHON Cpeae OpraHru3alud 1
K HHPOPMAIMOHHO-TEJICKOMMYHUKAIIMOHHOM ceTH «VIHTepHeT».

Pabodee MecTo mpenogaBarens, OCHAMIEHO HHPOPMATMOHHBIM, KOMITBIOTEPHBIM
¥ TEJICKOMMYHHUKAIIHOHHBIM 000PyI0BaHUEM 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..corrll/ 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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