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1. IEJb U 3AJAYU JUCHHAIIVINHBI

Pabouas mnporpamma cocraBieHa B COOTBETCTBUM C TpeboBaHusMH DenepaibHOTO
roCyJapCTBEHHOI0 00pa30BaTEIbHOTO CTAaHAApPTa BBICIIErO0 00pa3oBaHUA — Marucrparypa
1o HampaBieHuto noArotosku 18.04.02 Duepro- m pecypcocOeperaiomme mnpoueccbl B
XHMHYECKOH TeXHOJI0ruu, Heprexumuu u 6uorexrooruu (PI'OC BO), HaKOMJICHHBIM OIIBITOM
npenoaBaHus npeamera kagpeapoi poicuieii MareMaTuku PXTY um. JI.11. Menneneesa. [Iporpamma
paccunTaHa Ha U3y4E€HHE Kypca B TEYEHHE OJIHOTO CEMECTpa.

JucuumimHa «/lomoJIHMTe/bHBIE TJIABbl MATEeMaTHKH» OTHOCUTCS K JUCUUIUIMHAM
yuyeOHoro IuiaHa. I[IporpaMma AMCUMIUIMHBI TpPENNojaraeT, 4yTo JUIs YCIHEIIHOTO OCBOEHHUs
JUCHUTUTMHBI 00Y4YaloUIHiics JODKEH 3HATh OCHOBBI BBICIIEH MAaTEeMaTHUKH, TEOPUU BEPOSITHOCTEH U
MaTeMaTHYeCKOM CTaTUCTHKH, U3ydaeMble B Kypce «Marematuka» OakanaBpuara.

Lesb TMCHUIVIMHBI — 3HAKOMCTBO C COBPEMEHHBIMU METOJJaMH CTATUCTHYECKON 00pabOTKH
9KCHEPUMEHTAJIbHBIX JAHHBIX C HCIOJb30BAHUEM CPEICTB HMH(OPMAIMOHHBIX TEXHOJIOTHI Ha
OCHOBE YIJIyOJIEHHOTO U3y4eHHS Kypca MaTeMaTHYECKONW CTaTUCTHKH.

3ajauM  JUCHMIUVIMHBI — T[IOJIyY€HHE IMIpeJCTaBleHUH 00 akTyaJdbHBIX IpobiemMax
UCIOJIb30BAaHUSl CTATUCTHUYECKUX METOJOB B XUMHM M XUMHYECKOM TEXHOJOTHHM, a TaKkKe
IIPAKTUYECKAsl pealn3alls OCHOBHBIX IIOAXONOB K aHaJW3y JAaHHBIX C HCIOJIb30BAaHUEM
BEPOATHOCTHO-CTATUCTUYECKUX METOJIOB.

JucuumnHa «/lonmoJHUTebHbIEe TJ1aBbl MATEMATHKH» IPENOAAeTCs BO 2 CEMECTpe.
KoHTpoJIb yCIIEBa€MOCTH CTYIEHTOB BEIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

Pabouas mporpamMma JUCHMIUIMHBI MOXKET OBITh peain30BaHa C MPUMEHEHHEM 3JIEKTPOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN U 3JIEKTPOHHOI'O 00yU€HUS IOJHOCTHIO UM YACTHYHO.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHDBI

I/I3yquHe JUCHHUIIIMHBI HAIIPaBJICHO Ha HpI/IO6peTeHI/I$I CJICAYIOINX YHHBEPCAJbHBIX
KOMIeTeHIU 1 HHIAUKATOPOB MX JOCTHIKCHUS

Ko n HaumMeHoBaHue
MHauKaropa goctuxkeHus YK

Ko u nHaumeHnoBaunue
VYK

YK-1. CriocobeH ocymiecTBIATh
KPUTUYECKHI aHaTN3 TPOOIEMHBIX

YK-1.1. 3naeT MeToAbI OCYIIECTBICHHS IOMCKA BApHAHTOB
pelIeHHs TOCTAaBICHHOM MPOOJIEMHOM CUTYyallMi Ha OCHOBE

CUTYyalllil HA OCHOBE CUCTEMHOTO
MOJIX0/1a, BBIpabaThIBaTh CTPATETHIO
JEWCTBUI

JOCTYITHBIX HCTOYHUKOB WH(OpMAIHH

YK-1.2. Ymeer onpenensiTh B paMKax BEIOPaHHOTO
QITOPUTMa BOIIPOCHI WM 3a7a4H, MOJUIeIKAIINE
JanbHeei pa3padoTke

YK-1.3. Brageer cnocobamu CTpYKTYpUPOBAHHS
MOCJEI0BATEIbHOCTH PA0OT M peIIeHHs] TOCTABICHHBIX
3a1aq

OﬁHICl'lpO(l)eCCl/IOHaJ'l])HI)IX KOMIIeTEHIIMI 1 HHAUKATOPOB UX JOCTUKCHUSA:

Ko v HaumeHnoBauue
OIIK

Kon n rammeHoBaHMe
uHaukaropa aoctuxenus OITK

OIIK-2. CiocoGeH ucrnonb30BaTh
COBpPEMEHHBIE TIPUOOPHI K METOIHKH,
OpraHU30BBIBAThH NPOBEJCHNE
HKCIIEPUMEHTOB H UCTIHITAHUH,
IPOBOJIUTH UX 00paboTKY M

OIIK-2.2. YMeeT opraHu30BbIBaTh POBEICHUE
OKCTIEPUMEHTOB M UCTIHITAHUI

OIIK-2.3. Brnageet cioco6amu 00pabOTKH MOTYYEHHBIX
pe3yJIbTaTOB U UX UCITIOIB30BaHUS B HAYYHOM
UCCIICIOBaHUU
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‘ AHAJIM3UPOBATh UX PE3YyJIbTAThI ‘

B pesynbrare u3ydeHus: AUCHUIUIMHBI 00YJarOIIUICS TOTHKEH:
3HATh:
OCHOBHBIE NPUEMBI M METOAbI 00pPabOTKM CTATUCTHUECKOW WH(pOpMALUH: pacdEéT BBIOOPOUYHBIX
XapaKTEPUCTUK CIIy4alHBIX BEJIMYMH, MCIOJIb30BAaHME CTATUCTUYECKMX TUIIOTE3 Ul IepeHoca
PE3yABTAaTOB BEIOOPOYHOT0 00CIEIOBAHMUS Ha TeHEPAIbHYIO COBOKYITHOCTB;
METO/Ibl PErPECCHOHHOT0 U KOPPEALMOHHOIO aHAJIN3a;
OCHOBBI JICIIEPCHOHHOTO aHAJIN3a;
METO/Ibl aHAJIN3a MHOTOMEPHBIX JIaHHBIX;
0a30Byl0 TEPMHHOJOTHIO, OTHOCAIIYIOCS K TEOPETUYECKOMY OINHMCAHUI0 OCHOBHBIX
NEePCIEKTUBHBIX HAIIPABJICHUH Pa3BUTHSI METOL0B 00PaOOTKU SKCIIEPUMEHTAJIbHBIX JaHHbIX;
yMeTh:
AQHAJIM3UPOBATh U KPUTHUYECKU OLICHUBATh COBPEMEHHBIC HAYUHBIE JOCTHKEHUS B 00JIACTH CBOMX
Hay4HbIX UCCIICIOBAHMIA;
UCIIOJIb30BATh MOJYYCHHbIC 3HAHUS JUI PelIeHHs] TPO(EeCCUOHANBHBIX U COLMANIBHBIX 33/1au.
BJIaJIeTh:
6a30BOl TEPMUHOJIOTHEH, OTHOCSIIENHCS K CTaTUCTHUUECKOH 00paboTKe IKCIEpUMEHTAIbHBIX
JAaHHBIX;
NPaKTUYECKUMHM HaBbIKAMH OOpabOTKM CTaTUCTUYECKOW HMHMOpPMAIMU C  HUCIIOIb30BAHHEM
UH(POPMAIIMOHHBIX TEXHOJIOTHH;
METOJIOJIOTHEN COBPEMEHHBIX HAyUYHBIX MCCICOBAaHUH, KPUTHYECKON OLIEHKOM IOJY4YEHHBIX
Pe3yJIbTaTOB, TBOPYECKMM aHAJIM30M BO3HUKAIONIMX HOBBIX MpPOOJIEM B 00JIACTH XUMHUH U

XHUMHYECKOH TEXHOJIOTHH.

3. OFbEM JUCHUAIIJIMHBLI U BUJbl YYEBHOU PABOThI

Beero Cemectp
Bun yuebHoit paboThl 2
3E Axkan. u. 3E Akaj. u.
Oo0masi TpyA0eMKOCTh TUCIUIIJIHHBI 3 108 3 108
KonTrakTHast padoTa — ayAUTOPHBIE 3aHATHS: 1,42 51 1,42 ol
Jlexuuu 0,45 16 0,45 16
[pakTuueckue 3anatus (I13) 0,97 35 0,97 35
CaMmocrosiTe1bHasi padoTa 1,58 57 1,58 57
KoHnTtakTHas camocTosTenbHas pabota 158 0,4 158 0,4
CaMocCTOsITETbHOE U3YUYECHHE Pa3/IeNIOB AUCITUIUIMHBI 56,6 56,6
Buja xkoHTpoJIsi — 3a4eT ¢ OHeHKOoM + +
Bujx uTOroBOro KOHTpOJIS: 3a4er ¢ oLeHKOi
Cemect
Bun yuebnoit paboTbl Beero 2 °
3E Actp. u. 3E Actp. 4.
OO6uIast TPYA0eMKOCTH TUCHUILIHHbI 3 81 3 81
KonrakTHasi pa6oTa — ayAUTOPHBIE 3aHATHS: 1,42 38 1,42 38
Jlexuuu 0,45 12 0,45 12




[Mpaktuyeckue 3ausatus (I13) 0,97 26 0,97

26

CamocrosiTebHas paGora 1,58 43 1,58

43

KonrakTHas camocTosTenbHas paboTa 0,3

1,58 1,58
CaMOCTOSITETbHOE U3YUYCHUE PA3/ICNIOB TUCIIUIIIINHBI 42,7

0,3

42,7

Bua xoHTpoJIs — 3a4eT ¢ OleHKOM +

+

By MTOroBOro KOHTpOJIA: 3auer ¢ oueHkoi

4. COAEP) KAHUE JUCIIUIIVINHBI

4.1. Pasznennl TUCHUIIMHBI U BHABI 3aHATHI

Yacos

Ne Bcero | Jlekuum | Ilpakrm-
Pa3nea nucuunJanHbI
n/n yecKHue

3aAaHATUA

Camocrosn-
TeJbHas
padora

Pasnea 1. 36 6 12
OcCHOBELI MATEMATHYECKOM
CTATHCTHKHU

18

1.1 | OcHOBHBIE CTATUCTUYECKHUE METObI 9 2 3
aHajam3a AKCIIEPUMEHTAIbHBIX
JAHHBIX. [Ipumenenue
UH(OPMAIIMOHHBIX TEXHOJOTHH s
00paboTKu pe3yNbTaToB
IKCIICPHMEHTA.

1.2 | IIpenBapurenbHas o0paboTka 9 2 3
pe3yiIbTaToB JKCIIEPUMEHTA:
MOCTPOEHUE AIMIUPUYECKON (DYyHKIUU
pacnpezneneHus, THCTOTPAMMBI,
KYMYJISTBI. [Tonyuyenue
CTaTUCTUYECKUX OLICHOK
pacrpeiesieHHs BBIOOPKHU.

1.3 | IIpoBepka CTaTUCTHUECKUX THIIOTE3. 9 1 3
IIpoBepka ruIoTre3 O pPaBEHCTBE
JCTIEpCUH, 0 paBeHCTBE
MaTeMaTHYECKUX OKUIaHUH.
[TpoBepka rumore3bl O BHJE 3aKOHA
pactpenenenus. [IpoBepka rumnores
HernapaMeTpUYECKUMH METOIaMH.

1.4 | Beruucnenue BBIOOPOYHOTO 9 1 3
kodduuunenta koppensuuu [lupcona.
Panroseie KO3 UITUEHTHI
koppemsinui.  OneHKa  3HAYMMOCTH
K03 (UILIMEHTOB KOPPEISIIUH.

Pa3zgen 2. CtaTucTuyeckue MeToabl 36 4 13
AHaAJIU3a I1aHHBbIX

19

2.1 | OgnodakropHblii W AByxdakTtopubii 18 2 6
JMCIIEPCUOHHBINA aHAIIN3.
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2.2 | Perpeccuonnsiii ananus. Iloctpoenue 18 2 7




YPaBHEHUS PpErpeccud OT OJHOTO

napamerpa.
Pa3znen 3. CraTucruueckast 36 6 10 20
00pad0TKa MHOTOMEPHbIX JAHHbIX

3.1 | Ilousarue 0 MeTomax  adammsa| 12 2 2 8
MHOTOMEPHBIX  HaHHBIX.  OCHOBBI

KOPPENSIUOHHOTO U KOBAPUAI[HOHHOTO
aHanu3a. MHOKECTBEHHAs! perpeccusl.
3.2 | Meroasl CHWXEHHS Pa3MEPHOCTH: 12 2 4 6
METOl  IVIaBHBIX  KOMIIOHEHT U
(bakTOpHBIN aHAIHN3.
3.3 | OcHOBHBIE METOIBI KiIacCHU(pHUKAIUU: 12 2 4 6
KJIACTEPHBIM W TUCKPUMHUHAHTHBINA
aHamu3.  [lepcriekTuBbl  pa3BUTHSA
CTaTUCTHYECKUX METOAOB O00pabOTKU
9KCHEPUMEHTAIbHBIX JAHHBIX.

Bcero yacoB: 108 16 35 57

4.2. Conep:xanue pa3iesioB TUCUUNINHBI

Pa3zngen 1. OcHOBBI MaTEeMATHYECKOI CTATHCTHKHA

1.1. OcHOBHbBIE CTAaTUCTUYECKHE METOAbl aHAIM3a OSKCIEPUMEHTAIbHBIX JAHHBIX. THIIbI
U3MEpUTENIbHBIX 1IKal. [Ipumenenne nHGOPMAIMOHHBIX TEXHOJIOIMH A1 00pabOTKH pe3yiIbTaToB
IKCIIEPUMEHTA.

1.2. IlpeaBaputenbHas o00paOOTKa pe3ylbTaTOB HKCIEPUMEHTA: IOCTPOCHUE SMIUPUUYECKON
(GYHKIMM pacHpelesieHus, TUCTOrpamMMbl, KyMmyssThl. [lonmydeHue CTaTUCTMUECKHUX OLEHOK
pactipenesnieHust BblOOpku. CBolicTBa oOlEHOK. TodeuHble OLIEHKHU. MHTepBajbHbIE OLIEHKU
[apaMeTpoB paclpeesICHuUs.

1.3. IIpoBepka craTucTuyeckux runore3. OcHoBHbIe MOHATUA. CXxeMma npoBepku runotes. [Iposepka
TUIIOTE3 O PAaBEHCTBE AMCIIEPCHIl, O paBEHCTBE MaTeMaTHUECKUX OxkujaHuil. [IpoBepka runoressl o
BHUJIE 3aKOHA pacTpeieieHus Mo Kputepuio y>— [upcona. [IpoBepka THIIOTe3 HemapaMeTpHUeCKHMH
METOAAMM: KpuTepuil MaHHa-YUTHU U KpuTepuil BuiikokcoHa.

1.4 Boruncienue BeIOopoyHOro ko3dduuumenta koppensuuu I[Iupcona. Panrossie ko3 puiineHTs!
koppemsinuu CnvpMena u Kenpamna. OneHka 3Ha4MMOCTH KO3(QPHUIIMEHTOB KOPPESILIUHU.

Pa3nes 2. CtaTucTHYecKue MeTO4a AHAIU3A JAHHBIX

2.1. JlucnepcHoHHBI aHaJIN3: TOHATHE AMCIEPCHOHHOIO AaHAIN3a, OCHOBHBIE OINPEICIICHUS.
OnHodakTOpHBIN U IBYX(aKTOPHBIN JUCIIEPCUOHHBIN aHAINU3.

2.2. PerpeccuonHblil ananus. JIuHeiHast perpeccust oT ogHoro napamerpa. OLeHKa 3HAUUMOCTH
K03 (UIIMEHTOB YpaBHEHUsI PETPECCUH U €ro ajieKBaTHOCTU. Henmuuelinas perpeccusl.

Pa3nen 3. Ctatucruyeckasi 00paéoTka MHOrOMEPHbBIX JAHHBIX

3.1. Tlonatue o MeToAax aHaiaM3a MHOTOMEPHBIX JaHHBIX. Ha3HaueHune u kiaccuduxanus
MHOTOMEPHBIX MeTO010B. OCHOBBI KOPPENISIIMOHHOTO U KOBAPHAIIMOHHOTO aHaInu3a. MHOroMepHbIi
PErPECCUOHHBIN aHAIN3.

3.2. MeToabl CHUKEHUS pa3MEPHOCTH: METO/I TJIaBHBIX KOMIIOHEHT U (pakTOpHBIN aHann3. OCHOBHBIE
HOHSATHUS U TpeonoxeHus (akropHoro aHanmuza. OOmuii anroputm. OCHOBHBIE ATamnbl (aKTOPHOTO
aHaJM3a.

3.3. OcHoBHble MeTonbl Kiaccuukauuu. JucKpuMUHAHTHBIA aHamn3 OCHOBHBIE IOHATHA U
MPEIOIOKEHHS JUCKPUMUHAHTHOTO aHan3a. JIUCKpUMHUHAHTHBINA aHAIU3 KaK METO/1 KiIacCu(pUKaIuu
o0bekToB. KnactepHsiit ananu3. OO0mas XxapakTepuCcTHKa METO/0B KJIACTEpHOrO aHanu3a. Mepbl
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cxoactBa. Mepapxudeckuii KjacTtepHblii aHamu3. Merton K-cpennux. Kpurepunm kadecTBa
KJIaccu(uKaIum. ITepcriekTHBBI pa3BUTHSA CTaTUCTUYECKUX METOJI0B 00paboTKu
9KCIIEPUMEHTAIBHBIX JaHHBIX.

5. COOTBETCTBME COAEPKAHUSA TPEBOBAHUAM
K PE3YJIbTATAM OCBOEHUMA JUCIUIIJIMHDbI

Pa3gennl
B pe3yabTare 0CBOCHUSI AUCHMILIMHBI CTYACHT J0JIKEH 1 5 3
3HaTh:
— OCHOBHBIC TIPUEMBI | METOJIbI 00OpAOOTKH CTaTUCTHUYECKON HH(pOopMariu: pacuér | + + +
BBIOOPOYHBIX  XapaKTEPUCTUK  CIYYaHBIX  BEIWYMH,  HCIIOJIb30BAHUE
CTaTHUCTHUYECKMX THUIOTE3 JJIs  [epeHoca  Pe3y/bTaroB  BHIOOPOYHOTO
o0cienoBaHus Ha TEHEPATbHYIO COBOKYITHOCTb;
- METO/Ibl PErPECCHOHHOI0 M KOPPEJISIIMOHHOTO aHAJIN3a, + + +
- OCHOBBI JUCIIEPCUOHHOI'O aHAJIN3a, + + +
- MCTObI aHAJIM3a MHOI'OMEPHBIX JIaHHBIX; + + +
- 0a30ByI0 TEPMHHOJIOTHIO, OTHOCAILIYIOCS K TEOPETUYECKOMY OINHMCAHMIO + + +
OCHOBHBIX TMEPCHEKTUBHBIX HAMpPaBICHUH pPa3BUTUS METOJO0B 00pabOTKH
SKCHEPUMEHTAIBHBIX JAHHBIX
Ymerb:
- AQHAIM3UPOBAaTh M KPUTHUYECKH OLEHUBAaTh COBPEMEHHbIE HayuHble | + + +
JTOCTHKEHUSI B 00JIACTH CBOMX HAYYHBIX MCCIIEIOBAHHIA;
- UCHOJNB30BaTh MOJYYEHHbIE 3HAHUA AJI peuieHus npodeccHoHanbHBIX U | + + +
COLIMAJIBHBIX 331a4
Baajgern:

— 0a30BOH TEPMHHOJOTHEH, OTHOCSINEHCS K CTaTHCTHYECKOW oOpaborke | + + +
SKCHEPUMEHTAJIbHBIX JAHHBIX;
- MPaKTUYECKMMH HaBbIKaMH OOpaOOTKM CTaTUCTUYECKOM wuHpopmanuu ¢ | + + +
UCIIOJIb30BaHNEM MH(OPMAIIMOHHBIX TEXHOJIOTHH;
- METOZOJIOTHEN COBPEMEHHBIX HAyUHBIX MCCIIEOBAHUN, KPDUTUYECKON OLCHKOW | + + +

IMOTYYCHHBIX PE3YJIbTATOB, TBOPYCCKHUM aHAJIW30M BO3HHUKAIOMINX HOBBIX
HpO6J'IeM B 00JIACTH XUMHUH U XUMHUYECKON TEXHOJOTUH

B pe3ynbraTe 0cBOEHMS NUCHUIUIMHBI CTYAEHT JODKEH IPUOOPECTH CIENYIOIINE YHUBEPCATbHbLE
KOMnemeHyuu u UHOUKAmMOpbl UX 00CHUINCCHUA:

Ko u nanvenopamue YK Ko 1 HamMeHOBaHHe HHAMKATOPA
poctukennss YK
VYK-1. Cnocoben VK-1.1. 3HaeT MeToABI OCYIIECTBICHUS + + +
OCYILLECTBIIATh KPUTUUECKUN MIOKCKA BapUAHTOB PELICHUs TOCTaBIEHHON
aHaJIn3 MPOOJEMHBIX CUTYallUi | IPOOJIEMHOM CUTYyalluK HA OCHOBE
Ha OCHOBE CCTEMHOT'0 JIOCTYITHBIX MCTOYHUKOB HH(pOpMAIMU
MOJIX0/1a, BHIPaOaThLIBATH VYK-1.2. Ymeer onpenensiTh B paMKax + + +
CTPATETUI0 IEUCTBUI BBIOPAHHOTO aJIrOpUTMa BOMPOCH! WIIH
3a/1a4uy, MOJJIeXKAaIlKe JaabHEeNHIen
pa3paboTKe
VYK-1.3. Baraneer cnnocobamu + + +
CTPYKTYpUPOBAHHUSI M1OCIIEI0BATETLHOCTH
paloT U pelieHus MOCTaBJISHHbBIX 331a4
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B PE3YyIbTaTC OCBOCHUWA AUCHHUIUIMHBI CTYACHT JOJIKCH HpI/I06peCTI/I CJICOAYIOIIUC
06menp0¢[)eccuonanbubte KomnemeHuuu u uHOuKamopbt UX 00CMUIICCHUA:

Koa u HauMeHOBaHMe HHIUKATOpAa

Kon m nanmenosanune OIIK
A nocTmkenus OIIK

OIIK-2. Ciocoben OIIK-2.2. YmMeeT opranu30BbIBaTh + + +
WCIIOJIh30BaTh COBPEMEHHBIC IIPOBEJICHUE IKCIIEPUMEHTOB M MCITBITAHHUH
puOOPHI M METO/IUKH, OIIK-2.3. Bnageet ciocobamu o0paboTKH + + +

OpPraHU30BBIBATh IPOBEJCHUE | MOJYYEHHBIX PE3YJIbTATOB U HX
JKCIIEPMMEHTOB U MCIIBITAHUM, | UCTIOJIB30BAaHUS B HAYYHOM UCCIICIOBAHUH
MIPOBOJIUTH UX 00pabOTKyY U
AHAIM3UPOBATH MX PE3YJIbTATHI

6. IPAKTUYECKUE 3AHATUSA

6.1. [IpumepHbIe TeMbl NPAKTHYECKHUX 3AHATHI 110 TUCHUILINHE.

Ne paznena
Ne n/m Tembl IPAKTHYECKUX (CEMHUHAPCKUX) 3AHATHI Yacsl
AUCHHUILIMHBI

1. 11 IIpakTuyeckoe 3ansTue 1 2
[TpenBaputensHas 00paboTKa IKCIIEPUMEHTAIBHBIX JTAHHBIX.
OnucarenbHas CTaTUCTUKA

2. 1.2 IIpakTuyeckoe 3ansaTHE 2 2
[Tonmy4yeHne CTaTUCTUYECKUX OLIEHOK BHIOOPKH

3. 13 IIpakTuyeckoe 3ansaTe 3 2
IIpoBepka CTaTUCTUYECKUX THIIOTE3 O PABEHCTBE JUCIIEPCUH,
0 PaBEHCTBE MaTEMATUYECKUX OXKHUIAHUN

4, 14 IIpakTuyeckoe 3ansTHe 4 3
[TpoBepka runore3 HemapaMeTpUIECKUMU METOJaMu:
kpurepuil cornacus Ilupcona, kpurepuii ManHa-YuTHH,
Kputepuil Buinkokcona

S. 1.5 IIpakTHyeckoe 3ansiTue 5 2
Brruncnenue BoIOOPOYHBIX KOIPPUIIMEHTOB KOPPEISILINU
[Tupcona, Cnupmena, Kennanna

6. Koutpoabsnas padora Ne 1 2

7. 2.1 IIpakTHyeckoe 3ansitue 6 2
OnHodakTOpHBIN U ABYX(DAKTOPHBIN JUCTIEPCUOHHBIN aHAIN3

8. 2.2 IIpakTnyeckoe 3ansitue 7 2
[TocTpoeHne ypaBHEHUSI PETPECCUU U €T0 aHATIN3

9. 2.3 IIpakTuyeckoe 3ansaTHE 8 2
AHann3 BpEMEHHBIX PSAA0B

10. 2.4 IIpakTnyeckoe 3ansitue 9 2
MonenrpoBaHuE BPEMEHHBIX PSIOB

11. KonTpoJubnas pabora Ne 2 2

12. 3.1 IIpakTnyeckoe 3ansTue 10 2
MeTto/ rnaBHBIX KOMIOHEHT

13. 3.2 IIpakTuyeckoe 3ansaTue 11 2

8




DakTOpHBIN aHAIU3

14. 3.3 IIpakTHyeckoe 3ansaTHe 12 2
Mertoab! ki1accupuKanuy: KJIacTePHbIN aHAIIN3

15. 3.4 IIpakTuyeckoe 3ansaTue 13 2
Mertoap! kiaccuuKanuy: TUCKPUMUHAHTHBIA aHAITN3
16. 3.5 IIpakTuyeckoe 3ansaTue 14 2

CraTrcTHYeCKOE YIpaBJICHUE MPOLIECCOM METOI0OM
KOHTPOJIbHBIX KapT

17. KonTpoJubnas pa6ora Ne 3 2

uTor 35 yacoB

7. CAMOCTOATEJIBHAS PABOTA

CamocrosiTenbHast paboTa MPOBOAUTCS C LEIbIO YIIIyOJEHUS 3HaHUM 1O AMCUMILIMHE U
Hpe,I[yCManI/IBaCT CJICAYIOLINE BUIBL:
O3HAKOMJICHHE C PEKOMEHJOBAaHHOW JIUTEpaTypoi, paboTy ¢ 3IIEKTPOHHO-OMOIMOTEUHBIMU
cUCTeMaMHM, BKJIIOYas MEpeBO/bl MyOJMKAlMi W3 Hay4dHBIX XKYPHAJIOB, HUTHPYEMBIX B 0a3ax
Scopus, Web of Science, Chemical Abstracts, PUHLI;

— peryisipHyl0 mpopaOOTKy MpONAEHHOTO Ha JIEKIUAX M NPAKTUYECKHX 3aHATHSAX Y4eOHOTO
MmarepHaa;

— BBIIOJHEHHE [IOMAIIHUX 33JaHUil W NpUMEHeHHe WH(POPMALMOHHBIX TEXHOJIOTUH mpu
BBINTOJIHEHUH JIOMAITHUX 33JJaHUM;

— TOATOTOBKY K BBIMOJIHEHUIO KOHTPOJIBHBIX pa0OT 10 MaTepuaty JEKIIMOHHOTO Kypca,

— TMOATOTOBKY K CIIa4e 3auema ¢ oyeHkou (2 ceMecTp) 1o JUCIUTIINHE.

[InanupoBaHue BpEeMEHUM Ha CAMOCTOATEIbHYIO paboOTy, HEOOXOJMMOro Ha H3Yy4YEHUE
JUCLUIUIMHBL, CTYJAEHTaM JIydllle BCEIrO OCYIIECTBIATh HAa BECh NIEPUO]] U3yUEeHHUs, IPeycMaTpuBas
IIPU 3TOM PETYJIIPHOE IOBTOPEHUE ITPOUIEHHOI0 MaTepraia. Marepuall, 3aKOHCIIEKTUPOBAaHHBIN HA
JEKIHSIX, HEOOXOAMMO PperyysipHO JOMOJIHATh CBEACHUSAMH U3 JIUTEPaTypHbIX MCTOYHHKOB,
IpeJICTaBICHHBIX B yueOHO! mporpamme. [Ipu pabote ¢ yka3aHHBIMU UCTOYHUKAMHU PEKOMEHAYETCS
COCTaBJIATh KPaTKHI KOHCIEKT MaTepHaia, ¢ 00a3aTe’abHbIM (GUKCUpOBaHUEM OMOIHOrpaguuecKux
JTAHHBIX NCTOYHUKA.

8. OHEHOYHBIE CPEACTBA JJis1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

COBOKYHHaﬂ OLCHKA ITO AUCHUIIMHE CKJIAJIbIBACTCS U3 OLICHOK 3a BBITTOJIHCHUC KOHTPOJIbHBIX
paboT: 3 KOHTPOJIbHBIE PabOTHI BO 2 ceMecTpe (MaKkCMMaibHasl OIEHKA 32 KKy KOHTPOJIBHYIO
paboty 20 6aI0B) U HTOrOBOTO KOHTPOJIS B popme 3auema ¢ ouyenkoii (MakcuManbHas orenka 40
0asoB).

8.1. HpI/IMepLI KOHTPOJIbHBIX BOIIPOCOB JIfl TCKYIIEIr0 KOHTPOJIA 0CBOCHUA TUCHUIIJINHDI

Pa3nes 1. IlpuMepsl BonpocoB K KOHTPOJILHOM padore Ne 1. KonTposbHas padora cogepkur 4
BOIIPOCa 10 S 0aJ110B 32 BONPOC.

Bapuant Ne 1
9



Hns Be1OOpKHM 00BEMOM N =10, TOJIy4eHHON W3 HOPMAJBLHO pacCHpeeNEHHON TeHepaTbHON

COBOKYITHOCTH HalTH OLCHKH MaTeMaTH4YCCKOIo OXKXKHJJaHHs, JUCTICPCUHA n
CPCAHCKBAAPATUICCKOI'O OTKJIOHCHUA, IIOCTPOUTH I[OBepI/ITeJIbHHﬁ HHTCPBAJI JJIs0
MaTeMaTHu4eCKoOro OXXHMJaHHA nu CpEAHETO KBaJApaTU4CCKOro OTKJIOHCHHM:, IIPpHUHAB

JIOBEPHUTENBbHYIO BeposiTHOCTh ¥ = 0,95:

204 219 18,7 16,4 19,7 18,9 22,5 16,1 22,0 143
Ucnonssys y2— xpurepuii, npu ypoBHe 3HauMMocTH o = 0,05 yCTaHOBUTH, CAydailHO MM
3HAYUMO PACXOKJIEHUE MEXIY SMIUPUUECKUMU M; U TEOPETHUYECKUMU miTeOp 4acTOTaMH,
KOTOpPbI€ BBIUMCIEHBI, MCXOJ U3 THUIOTE3bl O HOPMAJIBHOM pACIPEICICHUN TeHEepalbHON

COBOKYITHOCTH.

m; 6 12 23 31 28
P 7 10 21 35 27
[TpoBeneHo n3MepeHne MOIIHOCTH TOpr30HTa A (Y, CM) BJIOJIb HEKOTOPOH JIMHUH Yepe3 1 M (X):
X, M 0 1 2 3 4 5
y,em |5 7 6 10 |9 12

Haiiti BBIOOpOUHBIH K03 dumeHT koppensiun CriupMeHa W OICHUTh €r0 3HAYUMOCTh TIPH
ypoBHe 3Haunmoctu o = 0,05.

Jns mpoBepKH CTaOMJIBHOCTH DIIEKTPOJIHM3a PACTBOPOB XJIOPUIOB INEJIOYHBIX METAJIIOB
onpenemnsuu coaepxkanre NaOH (mr NaOH/i menoun) no (X) u mocne (Y) ¢punbrpa:

X
y

100,1
96,6

115,1
115,6

130,0
125,5

93,6
94,0

108,3
103,3

137,2
134,4

104,4
100,2

97,3
97,3

HpI/I YPOBHE 3HAYUMOCTHU O = 0,05 BBISICHUTB, €CTb JIM PA3JIMUUC MCKAY obenMu CCpUsAMU
AaHAaJIM30B.

Bapuant Ne 2
1. lnsa BoiOOpkH 00BEMOM N=10, MOMy4YEeHHOH W3 HOPMAIBHO paclpele’EHHON TIeHepaTbHON
COBOKYITHOCTH  HAaWTH  ONEHKH  MAaTeMaTH4eCKOro  OXUIAaHWS,  JUCIEePCHH |
CPEIHEKBAPAaTUUECKOTO  OTKJIOHEHMs,  IOCTPOMTb  JOBEPUTENbHBIH  WHTEpBAl Ui
MaTeMaTHYECKOTO OKUIaHHSI i CPETHETO KBAIPATUIECKOTO OTKIIOHEHUS , IPUHSB JOBEPUTEIHHYIO
BeposiTHOCTB ¥ = 0,95:
1,8 6,1 10,2 54 6,5 2,9 94 15 47 3,6

. Wicnonw3ys kputepmii > - IlupcoHa, NpuM  ypOBHE 3HAYMMOCTH O 0,05 mpoBeputh

PaBHOMCPHOCTb pPaCIIPEACIICHUA, CCIINU Ha6J'IIOI[aCMBI€ YaCTOTbl JIA HEKOTOPOIr'o IIpU3HAKa
MPUHHUMAIOT 3HAUCHU A

9, 8, 10,15, 8.

W3 nByx mapTuil U3Aeaui, U3TOTOBJICHHBIX Ha OJUHAKOBO HACTPOCHHBIX CTAHKAaX, U3BJICUEHBI
Masble BBIOOpKH. Pe3ynbTarhl 11 KoHTposmpyeMbix pazmepoB I u Il crankos:

2.5
2

2.7
3

2.9
4

3.1
1

2.4
2

2.6
3

2.8
7

Il cranok
m;

| cta”HOK
n;

TpeOyeTcst mpoBEpUTH TUIIOTE3Y O PABEHCTBE CPEIHUX pa3mMepoB m3aenuid. [Ipeamnonaraercs, 4ro
pe3yNbTaThl U3MEPEHUN pacipe/IeieHbl HOpMalbHO M BBIOOPKU He3aBUCUMEI (o = 0,05).

B Tabnuiie npuBoasSTCS AaHHBIE O BBIXOJAE MPOIyKTa (B %) Oe3 karanuzaropa U B MPUCYTCTBUU
KaTaJln3aTopa.
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bes 80 | 87 | 92 | 54 | 93 | 76 | 63 | 59
KaTanu3aTopa

c 94 | 9 | 92 5 88 | 70 | 62 | 90
KaTaJII/ISaTOpOM

MOHO JIi CUUTATh, YTO MPUCYTCTBUE KaTAIH3aTOPa YBEIMUUBACT BbIX0 poaykTa? [IpuHsATh
ypoBeHb 3Haunmoctu 0.=0,05.

Pa3zgea 2. [IpuMepbl BONPOCOB K KOHTPOJILHOM padore Ne 2. KouTpoJsibHasi padora comaep:kut 4
BOIIpOca 1o S 6aJu10B 32 BONPOC.

Bapuant Ne 1
1. MccnenoBanack O4MCTKA CTOYHBIX BOJ CIOCOOOM OCaXAE€HUS TBEPABIX YACTHUL] B TEUEHUE
OIPENIENEHHOIO CPOKA OTCTOS:

Cpok, Bennunna ocanka,
HA r/M° BOJTBI
15 80 84 9,0 8,6
20 82 9,0 10,0 10,0
25 11.0 13.0 12.0

Heo0x0auMo BBISICHUTH, CYIIECTBEHHO JIM BIUSHHUE JJIUTEIBHOCTH OTCTOS HAa BEJIMYUHY OCaKa
TBEPABIX yacTull. [IpunsaTe ypoBens 3naunmoctu oL = 0,05.

2. WccnenoBanoch BIMSHKIE HA BBIXOJ MPOYKTA IBYX BUOB KaTaIU3aToOpoB A, b 1 TpEX pa3mryHbIX
TEXHOJIOTUH MmosydeHus. B Tabuie npuBeieHbl BEIUYUHBI BBIX0/1a MPOAYKTA B TOHHAX. BiustoT
au GakTophl (BHI KaTaqu3aTopa M TEXHOJOIHs) Ha BbIXoJ mpoaykra? I[IpuHSATH ypOBEHb
sgaunmoct O = 0,05.

Bup xaranmuszaropa Texnonorus
1 2 3
A 1,3 15 1,7
b 2,7 2,0 2,2

3. TlomydeHsl SKCHEpUMEHTATbHBIE JAHHBIE PAacTBOPUMOCTH Xjopuiaa Oapus B Bome (Y) B
npuCyTCTBHH Xjopuna kanbius (X) mpu 70°C (066éM BEIGOpKH N = 5):

X, % 0 5 [ 8 [ 10 ] 15
y, % 32 | 25 [ 20 | 17 [ 11

Haiitn ypaBHenwe nuHeiiHOW perpeccun Y, = by + by X 3aBuCMMOCTH pacTBOPMMOCTH
XJIOpHIa 6apys OT COAEP/KAaHMUS XJIOPU/IA KaTbIHs .

4. Tlo SKCIepUMEHTAILHBIM JaHHBIM, MPEJCTABJICHHBIM B TaOJuWIle, HaWTH KOA(DQPUIIMESHTHI
ypaBHEHMs HeIMHEWHOH perpeccun Buma Yy, = by + byx + b2x2 , OLIEHWTHh 3HAYUMOCTH
YpaBHEHHUS PErPECCHH U 3HAUMMOCTh KOA(p(UIIUEHTOB YpaBHEHUsI perpeccuu. [IpuHaTh ypoBeHb
3HauuMoct « = 0,05.

lx o] 1 [ 2 ]3] 4]5][6|]
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|y | 2 ] 7 ] 9 | 13| 16 | 18 | 20 |

Bapuant Ne 2

1. Ouennts  3HaUMMOCTHL  pasiauMu¥s B NPOM3BOJMTENLHOCTH  peakTopoB.  Cpemmss
IPOM3BOIUTENBHOCTh TPEX PEAKTOPOB MIPEICTABICHA B TaOIMLIE:

Peaktop | CpenHsisi IpOM3BOAUTENBHOCTD, T/CYTKH
1 160 161 165
2 150 164 164
3 146 155 160

[TpunsaTh ypoBens 3Haunmoctu o = 0,05.

2. Brixon BemectBa (B % ) mpu Temmepatype 10°C u 20°C (haktop A) M mpogomKHTEILHOCTH
nporecca kpuctammm3amuu 7 94 u 17 4 (hakrop b) npencrasnen B Tabnuie. OUeHUTh 3HAYMMOCTh
pa3inuusi B BBIXOJIC MPOJAYKTa MPH Pa3HOW TeMIeparype U MPOJOJDKHTEIBHOCTH Mpolecca
KPUCTALIU3AINH, 2 TAK)KE 3HAYMMOCTH B3aMMHOT'O BIIUSTHUS TEMITEPATYPHI U TPOIOJKUTEILHOCTH
npoliecca Ha BbIX0Jl MpoayKTa. [IpuHsaTh ypoBeHb 3Haunmoctu o, = 0,05.

T Bpewms Boixon, %

0 74 40 30 30 50
10°c 174 90 80 65 70
0 74 70 50 60 70
20°C 17 4 50 30 30 40

3. UccnenoBaniack 3aBUCUMOCTD coziepkanus xkene3a (Y, %) B KpucTamuiax MeJHOTO Kyrnopoca
CuSO45H20 ot comepsxanus FeSO4 (X, /1) B MATOYHOM PacTBOPE:

X 60 70 85 100 | 105
y 0,9 [ 0,93 [147 1,86 | 248

Haiitu ypaBHeHue TuHEHON perpeccun Y, = by + b1 X 3aBUCHMOCTH cojiepKaHus JKENE3a B
Kpuctamiax ot conepxkanusi FeSO4 (X, r/1) B pacTBOpe.

4. TIlo OKCIICPUMCHTAJIbHBIM NAHHBIM, MPCACTABICHHBIM B Ta6J'II/II_Ie, HaWUTH KOB(I)(I)I/II_II/ICHTBI

YPAaBHEHUs HENMHENHOH perpeccum Buma Y, = by + bix + bzxz, OLIEHUTh 3HAYUMOCTh
YPaBHEHUsI U 3HAUMMOCTb K03 puuueHTos. [Ipunate ypoens 3HaunMoctd « = 0,05.

x 0 1 2 3 4 5 6
y 5 10 14 15 17 21 25

Paszgea 3. [Ipumepnl BONpocoB K KOHTPOJILHOM padoTe Ne 3. KonTpoJibHast padoTa coxep:KuT
4 Bonpoca no S 0aJ1710B 3a BONPOC.

Bapmuanr 1
1. TTocTpouTh ypaBHEHHE MHOXECTBEHHOMW JIMHEHHOI perpeccun Y, =Dy + 0%, +b,X, mo naHHbM

tabmuipl. OLEHUTh 3HAYMMOCTh YpaBHEHHsS M €ro K03(p(HIMEHTOB NpH ypOBHE 3HAYUMOCTH
o =0,05.
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x1 3,5 7,4 2,5 3,7 5,5 8,3 6,7 1,2
X2 5,3 1,6 6,3 9,4 1,4 9,2 2,5 2,2
y 64,7 80,9 24,6 43,9 71,7 20,6 66,9 34,3

fi2=

2. Io BbIOOpKE HAaiiIeHbI 3HAUCHHS TJIABHBIX KOMIIOHEHT [T i-ro HaOmoaenus f;; = 0,661,

— 2,151 n marpuna (pakTOpHBIX HArPy30K
4= (—0,756 0,654)
0,756 0,654
HaiiTu 3HaueHUsT UCXOAHBIX TIOKA3aTeNel X;; H X;,, €CIH BBIOOPOUYHBIC OIEHKU CPETHUX PABHBI
X1=5, X,=10, a BELIOOPOYHBIC OLICHKU CPEIHUX KBaJAPATUUECKUX OTKJIOHEHMH paBHbI s; = 0,072,
s, =0,333.

3. B 5 mpobax ¢ 5 yuacTKOB MECTOPOKICHHS U3MEPEHO cojiepxkaHue 3010Ta (X, %) u menu
(v, %):

X 0,15 0,3 0,1 0,2 0,04
y 1,0 0,9 0,2 0,5 0,6
C 1enbr0 HaxO0XK/IEHUs MEPCIEKTUBHBIX PalilOHOB MPOBECTH KJIACTEPHBIM aHAJIU3 U MOCTPOUTH
JIeHaporpammy. [laHHbBIE TpPEIBAPUTENBHO HE CTAHAAPTU30BaTh. PacCTOSHUS MEXIY
KJIaCTepaMU BBIYUCISTh METOIOM «OJIMKANIIEro cocenay.

4. Hwmerotcs aBa Habopa nmpoO (X1-mepcreKTUBHBIE U X2— HEMEPCIIEKTUBHBIE), B KOTOPBIX
oTpe/iesIeHbI KOHIIEHTPAIUU ABYX TOMOJIOTOB METaHa:

57 28
X1=(i'g gi) X2=<6,1 3,0)
oS 60 2.7

BbraucnanTs MTUHEHHYI0 JUCKPUMUHAHTHYIO (QYHKIHMIO U KIacCUPUIIpoBaTh HabmoaeHue (5,7;
2,5).

Bapuanr 2
1. TloctpouTh ypaBHEHHE MHOKECTBEHHOW JIMHEWHOW perpeccun Y, =0y +b X +b,X, mo

MaHHBIM Tabmuibl. OUEHUTh 3HAYUMOCTh YpaBHEHUS U €ro KO3 UIIMEHTOB NpPU YPOBHE
sHayuMocTH o = 0,05.

x1 7 1 11 11 7 11 3 1
X2 26 29 56 31 52 55 71 31
y 78,5 74,3 104,3 87,6 95,9 109,2 102,7 72,5
2. Ilo BBIOOpKE HAWICHBI 3HAYEHHUS TJABHBIX KOMIIOHEHT s i-ro Habmomenus f;; = — 0,484,

fio= 1,053 u maTpuna (pakTOpHBIX HArpPy30K
A= (—0,791 0,611)
0,791 0,611
HaiiTy 3HaueHNs MCXOIHBIX MOKa3aTeNnel X;; M Xy, €CJIU BHIOOPOUHBIC OIIEHKH CPEAHUX PABHBI
x1= 0,85, x,=2,307, a BBIOOpPOYHBIEC OIEHKN CPETHUX KBAIPATUICCKUX OTKIOHEHUH PaBHBI S =
0,072, s, =0,093.
3. B 5 mpobax ¢ 5 y4acTKOB MECTOPOXKAECHUS U3MEPEHO cofiepkanue cepedpa (X, %) u

menu (Y, %):

X 025 048 0,8 055 0,1
y 0,3 065 |14 152 |05

C uenbro HaxOXKJEHUS! MEPCHEKTUBHBIX PallOHOB MPOBECTU KIJIACTEPHBIM aHaIM3 U MOCTPOUTH
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4.

neHaporpammy. JlaHHble mpeABapUTEIbHO HE CTAHIApPTU30BaTh. PacCTOAHNA MeX Ay KilacTepaMu
BBIUHCIISITH METOIOM «OJIFKANIIIETO cocenay.

Nmerorcs aBa Habopa mpo0 (X1-mepcrnekTuBHbIE U X2— HEMEPCIIEKTUBHBIE), B KOTOPBIX
oTpeieNieHbl KOHIIEHTPALUU ABYX TOMOJIOTOB METaHa!

65 46
X1=(g'g 1‘7}) x2=(56 39
11 57 45

BbrancnuTs TUHEHHYI0 JUCKPUMHUHAHTHYIO QYHKIIMIO U KilaccuuuupoBats Habmoaenue (5,7;
4,9).

8.2. Bonpochl IJIsI NTOrOBOT0 KOHTPOJIsI 0CBOEHHST THCIIATLTHHBI
(2 ceMecTp — 3a4eT ¢ OLEHKO)

buner ans 3adera ¢ OLIEHKOM BKIIIOYAeT KOHTPOJIBHBIE BOMPOCH 1O paszzaenam 1-3 paboueit

MIporpamMMbl TUCHUIUIMHBI B cOAepKUT 4 Borpoca. 1 Bonpoc — 10 6amnoB, Bornpoc 2 — 10 Gamios,
Borpoc 3 — 10 6amoB; Borpoc 4 — 10 Gaios.

1.

o N

10.

11.

12.

13.

14.

15.

16.

17.

18.

[IpenBaputensHas o00paboTKa pe3yabTATOB OSKCIEPUMEHTA: IMOCTPOSHUE HSMIIHPUIECKOM
(GyHKLUU pacpeaeaeHns, THCTOIPaMMBbI.

MozenupoBaHie OCHOBHBIX CTaTUCTUYECKUX pactpenencHuid. Muctpymentst MS Excel mis
MO/JICJIMPOBAHMSI paclpe/ieIeHUuil ¥ OJIy4eHUsl BEIOOPOK.

[Tomy4yeHue CTaTUCTUYECKUX OLICHOK pacrpesesneHus: BeIoopku. CBOMCTBA OIEHOK. TodeuHbIE
OLICHKH. IHTepBaJIbHBIE OLIEHKH [TaPAMETPOB PACIPECIICHUS.

[TpoBepka cratuctuyeckux runore3. OcHoBHbIE MOHATUA. CxeMa npoBepKu rumnotes. [IpoBepka
TUIIOTE3 O PaBEHCTBE AMCIIEPCUIl HOPMAJIBHO PACIPEECIIEHHBIX I€HEPAJIBHBIX COBOKYITHOCTEH.
[IpoBepka rumores O MaTeMaTHYECKUX OXUIAHMUSIX JIBYX HOPMAalbHO paclpeneiEéHHbIX
TEHEPAIbHBIX COBOKYITHOCTEH.

HenapameTpudeckrue MeTOIBI HPOBEPKU CTATHCTHUECKHX TruroTes. Kpurtepmii cormacus y’—
ITupcona [uisi TPOBEPKH COOTBETCTBHSI PACHPENCIICHUS TIEHEPAJbHOM COBOKYIHOCTHU
HOPMaJIbHOMY U PaBHOMEPHOMY 3aKOHY.

U-kputepuit MaHHa-YUTHU: Ha3HAYEHHE, CTIOCOO BBIUUCIICHUS.

T-kputepuii Bunkokcona: Ha3HaueHHE, CIOCOO BHIYMCIICHUS.

CyIIHOCTB U LIETH KOPPEISLUOHHOrO aHan3a. [loHsaTre KoppensiuuoHHO# cBsi3u. Beruncnenne
KOBAPUALIMOHHOM U KOPPEISLIMOHHOW MATPHLL.

Beruucnenune BbiOOpouyHOro ko3dduuumenra xoppemsuuu ITupcona. IlpoBepka 3HauMMOCTH
Kod(puimenTa Koppesium.

Beruucnenue BoioopouHoro ko3 duuuenta koppensuun Crnupmena. IIpoBepka 3HAYMMOCTH
Kod(puimenTa KOppensium.

Beruucnenune BeiOopouHoro kosg¢uinuenta koppemsaunu Kennamna. IlpoBepka 3HAYUMOCTH
Kod(puimenTa KOppesium.

PerpeccuoHHBIN aHanu3: JMHEWHAs perpeccus, MHOXXECTBEHHAs JIMHEWHAs pErpeccHus.
[ToryueHnue K03 PUIIMEHTOB ypaBHEHUS JIMHEWHON perpeccum.

OnHOoGaKTOPHBIN TUCTIEPCUOHHBIN aHaIN3 (IOCTAaHOBKA 337a4M, MOJIENIb, OCHOBHbIE PacUETHbIE
bopMyIb).

[TonsiTHE O MHOTO(AKTOPHOM JUCIEPCHOHHOM aHaiu3e. JBYX(aKTOpHBIH JHCTIEPCHOHHBIHN
aHayu3 0e3 MOCTOPEHHUM U C IOBTOPEHUSIMHU.

MHoOromepHbIle CTaTUCTUYECKHE METOABI. METO/| ITTaBHBIX KOMIIOHEHT: HA3HAY€HUE, OCHOBHBIE
3aJ1a4uM, BbIYMCIICHHUE IJIaBHBIX KOMIIOHEHT.

ANTOpPUTM BBIYHMCIIEHUS TVIABHBIX KOMIIOHEHT /I MHOTOMEPHBIX HOPMaJIbHBIX PACIpENeICHUN
MEPEMEHHBIX.

[TonsiTue paxkropHOro aHamM3a. AITOPUTM NMPOBEACHUS (PaKTOPHOTO aHATN3A.
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19. Tlonstue knaccudukanuu. JIMHEHHBIN AUCKPUMUHAHTHBIN aHAIW3 MPH HOPMAJILHOM 3aKOHE
pactipeneneHus nokasareneit. [loctpoenne TMHEHHONW AUCKPUMHHAHTHON (PYHKITUH.

20. Knaccudukanus 6e3 oOydaromux BeIOOpok. KnacTepHbplii ananus. VMepapXudyeckuii alroputTM
KJIacTepHOro aHanu3a. [loctpoenue neHaporpaMmel.

MaxkcuManbHOE KOJIMUYECTBO OAIIOB 32 3auem ¢ oyenkoi (2 cemectp) — 40 Gaos.

q)OHI[ OLCHOYHBIX CpCACTB HNPUBCACH B BHUAC OTACIBHOI0 MOOKYMCHTA, SABJIAIOLICTOCH

HEOTHEMJIEMOH YacThI0 OCHOBHOM O6paSOBaTeJ'II)HOI71 MMporpamMmal.

8.3. CTpyKTypa U npuMepbl OUJIETOB JJIsl 3a4eTa ¢ OleHKOI

3ayeT ¢ OEHKOM 11O JUCHUITIINHEC ((I[OHOJIHI/ITCJILHLIC riiaBbl MAaTEMATUKW)) IIPOBOJUTCA

B | ceMmecTpe W BKIIOYAaeT KOHTPOJBHBIC BOMPOCHI MO pasznenaM [-3 paboueil mporpammbl
JUCLUIUIMHBL. buier juis 3ayera ¢ OLIEHKOM COCTOMT U3 4 BONPOCOB, OTHOCSIIUXCSA K YKa3aHHBIM

paszzenam.
«Ymeepoicoaro» Munucmepcmeo nayku u evicuiezo oopazoeanus PO
3as. Kagenpoit soicieit Poccuiickuii XMMHKO-TEXHOJIOTMYECKU YHUBEPCUTET
MaAaTEMAaTUKU

«__

umenn /I. 1. MenaesieeBa

Pynaxosckas E.T Kadenpa Boicuieii MaTeMaTHKH

» 20 1. 18.04.02 Duepro- u pecypcocdeperapuiue npoueccsl B
XHMHYECKOH TeXHOJIOTHH, He)TeXUMHH U OMOTEXHOJIOTHH

I[OHO.TIHI/ITCJ'II)HLIQ rjiaBbl MAaTEMATUKHU

BUJIET Ne 1

OnHO(aKTOPHBIN TUCTIEPCUOHHBIN aHaIu3 (TIOCTAaHOBKA 3a/1a4M, MOJIE]Ib, OCHOBHbIE paCUETHbBIE
(bopMyIibI).

HemapameTpudeckne MeTOIBI MPOBEPKH CTAaTHCTHYECKMX rumote3. Kpurepmii cormacus y—
Ilupcona g MNPOBEPKH COOTBETCTBUS PACHpPEACIICHHS TE€HEpPaIbHOW COBOKYITHOCTH
HOPMaJIbHOMY PaCIpPEIEIICHHUIO.

ITpoBeneHo S-kpaTHOE M3MEPEHUE MOIIHOCTH TOPU30HTA A (Y, CM) BJIOJIb JIMHUH Yepe3 Kax/ble
0,5 m (X):

X, M 0] 05] 10| 15| 20
Yy, cM 5 7 6 10 9

Boruncnuth BbIOOpOUHBIH KO3 duimeHnt koppenauun Crnupmena. OUEHUTb 3HAYUMOCTH
KO3 pHIMEeHTa KOppeNsALuy NpH ypoBHe 3HaunMMocTH o = 0,05.

B 5 npobax ¢ 5 y4acTKOB MECTOPOXKICHHS U3MEPEHO coliepkaHue 300ta (X, %) u menu (Y, %):

X 0,1 0,4 0,1 0,2 0,04
y 1,0 0,8 0,2 0,5 0,6
JInsi HaxoKJeHWs NEpPCIEKTUBHBIX DPAMOHOB MPOBECTH KIACTEPHBIM aHAIWU3 M IOCTPOUTH
aeHaporpaMmy. JlaHHble HE CTaHAAPTU30BaTh. PacCTOSHUSA MEXIYy KIaCTEpaMH BBIUUCIATH
METOJIOM «JAIIBHETO COCENa.
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«Ymeepoicoaro Munucmepcmeo nayku u evicuiezo oopazoeanus PO

3aB. Kadenpoii Bricmeit
MaTeMaTHKU

Poccuiicknii XUMHKO-TEXHOJIOTHYECKUH YHUBEPCUTET
umenu JI. . MenaeseeBa

Pynaxosckast E.I Kadenpa Boicuieii MaTeMaTHKH

«_» 20 1. 18.04.02 Duepro- u pecypcocdeperariiue npoueccsl B
XHMHYECKOH TEXHOJIOTUH, HepTeXuMUU U OMOTEXHOJIOTHH

I[OHOJIHP[TCJILHBIG rjiiaBbl MAaTEMATUKHU

BUJIET Ne 2
1. Jluneiinas perpeccusi, monydeHne Ko3(QPpUIMEHTOB ypaBHEHUS JTHHEHHON perpeccuu.
2. Tousitie 0 MHOTO(aKTOPHOM JUCIIEPCHOHHOM aHau3e. JIByX (hakTOPHbIH JUCTIEPCHOHHBIH
aHanu3 06e3 MOBTOPEHUI U C TIOBTOPEHUSMHU.
3. Onpenemnsutock coaepkanne NaOH (mr NaOH/i menoun) no (X) u mocne (YY) ¢puiabTpa:

X | 100 | 115 | 130 | 93 | 108 | 137 | 104 | 97
y 96 | 110 | 120 | 94 | 103 | 134 | 100 | 97

[Tpu yposae 3Haunmoctu o = 0,1 BBISICHUTB, 3HAYNMO Jin pa3nnyue B cogepkannu NaOH B
o0enx cepusx aHAIHU30B.
4. Nmerotcs aBa Habopa mpod (X1-nepcnekTHBHBIE U X2— HEeTIePCIIeKTUBHBIE), B KOTOPBIX
OIpeieTICHbl KOHLIEHTPALUH ABYX TOMOJIOTOB METaHa:
46 1,5
X2 = (4,5 1,3) X1= (1‘7L 8'3)
51 1,6 ’ ’

BbIuuciinTh TUHEHHYIO0 JUCKPUMHUHAHTHYIO (QYHKIIMIO U KiIaccuuipoBarb Ha0moaeHue (4,5,
0,2), ecnu HaiifieHa HeCMEUIEHHAs OLIEHKAa CyMMapHOW koBapuanuoHHOW Mmatpuilsl: ((0,084;

0,038), (0,038; 0,022)).

9. YYHEBHO-METOJNYECKOE OBECIHHEYHEHHUE JUCIUIIJINHDbI
9.1. Pexomenayemas iureparypa

A) OcHoBHasi IMTEpPaTYpA:

1. ®ponos A.H. Kpartkuii kypc TB u MC, yu. nocodue, Jlanp, 2017 r., 304 c.

2. Teopus BepoATHOCTEH M MaTeMaTHYecKas CTATHCTUKA. [DNEeKTPOHHBIN pecypc]: ydeOHUK Juis
MPUKIAIHOTO OakamaBpuara: DnekrponHas konus / B. E. 'mypman. - 12-e u3a. - M.: FOpaiir,
2014. - 1 s1. ont. muck (CD-ROM).

b) lonosHuTe1bHAA IUTEpaTypa:

1. PykoBOICTBO K pEIICHHIO 3aJady MO TEOPUU BEPOSITHOCTEH M MaTeMaTUYECKOH CTaTHUCTHKE.
[DnexkTpoHHBIN pecypc]: yueOHOe MmocoOmue ais MPUKIAJHOTO OakanaBpuaTa: DJIEKTPOHHAsS
korwsi / B. E. I'mypMan. - 11-e uza. — M.: FOpaiit, 2014. - 1 s5. ont. quck (CD-ROM).

2. Teopus BeposATHOCTeH M Maremaruyeckas cratuctuka. Pymakosckas E.I'., Pymaitno M.®.,
CrapmoBa T.H., Asepuna O.B., I'opneesa E.JI., M3otoBa C.A. /YuebHoe nocobue mojn pen.
Pymaiino M.®., Pynakosckoit E.I'., —M.: PXTVY um.J[.M.Menneneesa, 2012. —84 c.
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9.2. PexomeHyeMble HCTOYHUKH HAYYHO-TeXHHMYECKOH nHpopManmnu.

— Pazpmatounslit WITIOCTPATUBHBII MaTEpPHA K JIEKIUSIM.
— Ilpe3enTanuu K JeKIUAIM.
— Meroandeckue peKOMEHIALUH.
— Komrmiekc o0yyaronmx mporpaMmm.
Pecypcsl nH(opManmoHHO-TeIeKOMMYHHUKAIIMOHHOM ceTn HTepHeT:
-- http://kvm.muctr.ru/ — caiitT kaeapsl BbICIICH MAaTEMAaTHUKH.

9.3. CpeacrBa obecnie4eHUs1 OCBOCHUSI JUCIUNIMHBI

Jlnst peanu3annu pabodeid mporpaMMbl MOATOTOBIICHBI CIEAYIOUINE CPEACTBA 0OecreueHus
OCBOEHUS JUCIUILTUHBL:

— KOMIIBIOTEPHBIC MPE3CHTALMU MHTEPAaKTUBHBIX Jekuui — https://moodle.muctr.ru/, (obmee
yrcso crnaiinos — 140);

— 0aHK TECTOBBIX 33/IaHUH JUIsl TEKYILEro KOHTPOJISl OCBOCHUS AUCHUILTMHBI (50 BapraHTOB Ha
KXy KOHTPOJBHYIO TOUKY, BCET0 3 KOHTPOJIbHBIE paboThI, 00IIIee yucio Bapuantos — 150);

— 0aHK TECTOBBIX 33JIJaHUH /1711 UTOTOBOI'O KOHTPOJISI OCBOEHMSI TUCHUIUIUHBI (50 OuneToB st
UTOTOBOI'0 KOHTPOJIS, BCEro 1 MTOroBas arrecrarus, odiee unciio omieros — 50).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITIOJIB3YEMBIX B OBPA3OBATEJIBHOM INTPOLECCE

HNHbopMaMoOHHYIO MOAACPKKY U3ydeHHs JUCLUIUIMHBI ocymecTBiseT MHpopMmaoHHO-
oubmmoteunsiii nentp (MbL) PXTY um. [I.1. MenaeneeBa, KOTOpbIi 00€CTIECUMBAET OO0 yUaIOIINXCS
OCHOBHOM Yy4eOHOH, y4eOHO-METOIMYECKOH M Hay4dHOH JuTeparypoil, HeoOXoauMmon s
opraHu3aiu o0pa3oBaTeIbHOTO Mpoliecca Mo aucuumuinae. OOmmil 00beM MHOTOOTPACIEBOTO
¢onna MBI Ha 01.01.2025 r. cocraBnser 1 563 142 5k3.

@®oun UBL[ pacnonaraer yueOHOH, y4yeOHO-METOAUYECKOW M Hay4YHO-TEXHUYECKOU
auTepaTypoil B opMe MeYaTHbIX W AJIEKTPOHHBIX HM3JaHUH, a TakKe BKIOYAET O(HIMaIbHBIE,
CIpaBOYHO-OMOIMOrpauueckrue,  CHEUMATU3UPOBAHHBIE  OTEUYECTBEHHbIE U 3apyOeKHbIE
nepuouyeckue U uH(Gopmarmonnsle u3nanus. MBIl obecnieunBaetr 0CTyN K MpodeccunoHaIbHbBIM
0a3aM JaHHBIX, THPOPMAIIMOHHBIM, CIIPABOYHBIM U TTOUCKOBBIM CHCTEMAM.

Kaxnplii obyudatonuiics obecriedeH CBOOOJHBIM JOCTYIOM M3 JIF0OOOW TOYKH, B KOTOPOH
uMeeTcs JOCTyM K ceTu MHTepHeT u K 3ekTpoHHOo-0ubnnoreuHoi cucreme (ObC) YHusepcurera,
KOTOPast COJIEPKUT pa3InUHbIe U3/1aHUs 10 OCHOBHBIM M3y4aeMbIM JUCLUILIMHAM U COPMHUPOBaHA
0 COTJIACOBAHMIO C TIPABOOOIAATENIMU YI€OHON U yueOHO-METOIMYECKON JTUTEPATYPHI.

Jns  Oomee  MOMHOITO M OMNEPaTHBHOTO  CHPaBOYHO-OMOIHOrpaguueckoro  u
nHpopmanmonHoro ooOciyxkuBanus B MBIl peanm3zoBana TexHOIOTHS DJIEKTPOHHOW JTOCTaBKH
JIOKYMEHTOB.

[TonHbI epeueHb 3IEKTPOHHBIX HHPOPMAIIMOHHBIX PECYPCOB, UCIIOJIb3YEMBIX B MpoOIlecce
00y4yeHHMs, IpeACTaBIECH B OCHOBHOI 00pa3oBaTeIbHOI Iporpamme.
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13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

B cooTBeTcTBHM C yueOHBIM IUIAHOM 3aHATHS MO AUCLHUILIMHE «/lomoJIHUTe/IbHBIE IJIABBI
MaTeMaTHKW» POBOJATCS B (popMe JEKIUi, TPaKTUIECKUX 3aHATHIA M CAaMOCTOSTEIbHONH paboThI
oOyJaronuxcs.

11.1. Ob6opynoBanue, Heo6Xx0aUMOe B 00pa30BaTeJbLHOM IpoIecce:

VY4yebHble ayqUTOpUM JUIs TPOBENEHHs JIEKLUMOHHBIX M IPAKTHUYECKUX 3aHITHH,
000py/IOBaHHBIC TPAIAUIMOHHBIMUA Yy4YEOHBIMU JIOCKaMU U y4eOHOH wmebenblo; OmbOImoTeka,
uMeroIas paboure KOMIIBIOTEPHbIE MECTA /ISl CTYAEHTOB, OCHALIIEHHbIE KOMIIBIOTEPAMHU C I0CTYIIOM
K 0a3aM JaHHBIX U BbIX0JIOM B MIHTEpHET.

11.2. YueOHO-HATJISAAHBbIE TOCOOMSI:
YyeObHO-MeTOAMYECKHE T0oco0us, pa3paboTaHHbIe Ha Kadeape BBICHICH MaTeMaTHKH,
BBUIOKEHBI Ha caite kadenpbl http://kvm.muctr.ru u Ha caiite OubOamoreku PXTY wumenu
J.1.Menneneesa https://lib.muctr.ru.

11.3. KomnboTepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHIUKAIIMOHHbIE CETH, aNINIAPATHO-
NporpaMMHbIe U ayIHOBU3YyaJIbHbIE CPeACTBA:
[lepconanbHbIE KOMITBIOTEPHI, IPUHTEPHI, CKAaHEP M KOMUPOBAJIbHBIN ammapaT UCIOJIb3YIOTCS
TSl IOITOTOBKH Pa3aTOYHbIX MAaTepUaJIOB.

11.4. IleyaTHble U JIEKTPOHHBbIE 00pa3oBaTe/bHbIe U HH(POPMALlMOHHbIE PeCypPChI:
NHpopMalMOHHO-METOAUYECKUE MaTepuaibl: ydeOHble I0cOOMS 10  JAMCLUIUIMHE,
pa3IaTOYHBIA MaTepual K pa3/esiaM JEKIMOHHOIO Kypca; pa3JaTOuHbIi MaTeprai K IPaKTHYECKUM
3aHATHUAM 10 JUCLUIUIMHE, KOMIUIEKThI KOHTPOJBHBIX U 3K3aMEHALMOHHBIX OUJIETOB.
Y4eOHo-MeTOINYECKUE pa3pabOTKU B 3JIEKTPOHHOM BHUJE; CIPABOYHBIE MaTepHalbl B
IIEYaTHOM U 3JIEKTPOHHOM BUJIE.

11.5. IlepeyeHb JULIEH3HOHHOTO MPOTPAMMHOI0 00ecTeyeHusl:

Ne | HaumeHnoBaHue mMporpaMMHOI0 PexBU3HNTHI 10T0BOpa Cpok oKOHYaAHHS
.1 NPOAYKTa MOCTABKH AeicTBUS JTUIEH3UN
1. |WINDOWS 8.1 Professional Get | Kontpakt Ne 62-649A/2013 OeccpovHO
Genuine or 02.12.2013
2. | Micosoft Office Standard 2013 Kontpakt Ne 62-6423A/2013 OeccpouHas
or 02.12.2013
3. /WINHOME 10 Russian OLV NL | Kontpakt Ne 28-353A/2020 O6eccpoyHO
Each AcademicEdition ot 26.05.2020
4. |Microsoft Office Professional Kontpakr Ne 175- 12 mecsitieB
Plus 2019 2629A/2019 ot 30.12.2019 | (exeronHoe npojajIeHHUE
B cocrasge: MTOATMCKH € IPAaBOM
e Word nepexosa Ha
e Excel 0OHOBIIEHHYIO BEPCHUIO
e Power Point pOJIyKTa)
e Outlook
5. |Kaspersky Endpoint Security mst Jlorosop Ne 99-155DA- 24 mecsma
ouzHeca — CtanmapTHbIA Russian 223/2024 o1 25.11.2024 | (mpopsieHKe MOIIKMCKH C
Edition. MIpaBOM Mepexo/ia Ha
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OOHOBNIEHHYIO BEPCHIO
MIPOJTYKTA)

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBbI

®opMBbI M MeTO/IbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB OCBOEHUS pPa3/ie/ioB

HaunmenoBanue
pa3iesioB

OcHOBHBIC ITOKA3ATEJIH OLIEHKH

(I)OPMLI H ME€TO/bI
KOHTPOJIA U OLICHKH

Paznen 1.
OCHOBEI
MaTeMaTHYECKOM
CTaTUCTHUKH

3HaerT:

OCHOBHBIE PUEMBI U METO/BI 00pabOTKH
CTAaTUCTUYECKON MH(pOpMALUK: pacyET BEHIOOPOUHBIX
XAPAKTEPUCTHK CIIyYalHBIX BEJIMYHMH, UCIIOIb30BaHHE
CTaTUCTUYECKUX TMIIOTE3 JJIS [IEPEHOCA PE3YIIbTATOB
BBIOOPOYHOTO 00C/IE0BAHMS HA TeHEPAIBHYIO
COBOKYITHOCTb; METO/Ibl PErPECCUOHHOIO U
KOPPEJSIIMOHHOTO aHAJIN3a; OCHOBBI TUCIIEPCUOHHOIO
aHaJIM3a; METO/Ibl aHAJIN3a MHOI'OMEPHBIX JJAHHBIX;
0a30BYI0 TEPMHUHOJIOTHIO, OTHOCALIYIOCS K
TEOPETUUECKOMY ONMCAHUIO0 OCHOBHBIX
IIEPCIEKTUBHBIX HAIIPABJICHUI Pa3BUTUS METO0B
00pabOTKH 3KCIEPUMEHTAIbHBIX JAHHBIX.

YmMmeer:

aHAJIM3UPOBATh U KPUTUYECKU OLIEHUBATh
COBPEMEHHbIE HayUHbIE TOCTHKEHUS B 00JIaCTH CBOUX
Hay4YHbIX UCCIIEZI0BAHUI; NCII0JIb30BATh M1OTYYCHHbBIE
3HaHUS 7 pelleHus NpodecCUOHABHBIX U
COLIMAJIbHBIX 33/1au.

Bmapeer:

0a30BOI TEPMHUHOJIOTHEH, OTHOCSIIEHCS K
CTaTUCTUYECKONH 00paboTKe IKCIIEPUMEHTATbHBIX
JAHHBIX; TPAKTUYECKUMU HaBbIKaMU 00pabOTKH
CTaTUCTUYECKON MH(POPMALIUM C UCTIOIB30BAaHUEM
MH()OPMAIIMOHHBIX TEXHOJIOTUI; METOI0JIOTHEN
COBPEMEHHBIX HAYYHBIX UCCIIEIOBaHUNA, KPUTUIECKON
OLIEHKOM ITOJTyYEHHBIX PE3YJIbTaTOB, TBOPUECKUM
aHAJIM30M BO3HUKAIOIIMX HOBBIX MPOOJIEM B 00JIaCTH
XUMHH U XUMHUUYECKOU TEXHOJIOTHH.

OrncHka 3a
KOHTPOJIBHYIO paboTy
Ne 1

O1eHka Ha 3a4eTe ¢
OIICHKOM

Paznen 2.
CTaTHCTHYECKHE
METOJIBI aHAJIH3a
IaHHBIX

3Haer:

OCHOBHBIE IPUEMBI U METO/IbI 00PaOOTKH
CTAaTUCTUYECKOI MHpOpMaLUK: pacyET BEIOOPOUHBIX
XapaKTEPUCTHK CIYYaifHbIX BEIMYNH, HCIIOJIE30BAaHHE
CTATUCTUYECKHUX TUIOTE3 ISl IEpeHoca pe3ysIbTaToB
BBIOOPOYHOTO 0OCIIeI0OBAaHUS HA FTEHEPATBbHYIO
COBOKYITHOCTB; METO/Ibl PETPECCUOHHOIO U
KOPPEJSILIMOHHOTO aHAJIN3a; OCHOBBI TUCTIEPCUOHHOTO
aHaJIN3a; METObI aHAJIN3a MHOTOMEPHBIX JIaHHBIX;
0a30ByI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K
TEOPETUUECKOMY OMUCAHUIO0 OCHOBHBIX
MEPCIICKTHBHBIX HAIIPABJICHUN Pa3BUTHUSI METOOB

OneHka 3a
KOHTPOJIbHYIO paboTy
Ne 2

Orenka Ha 3a4eTe C
OLICHKOM
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00pabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX.

Vmeer:

aHAJIM3UPOBATh U KPUTUIECKU OLICHUBATH
COBPEMEHHBIC HayYHBIC IOCTH)KEHUS B 00J1aCTH CBOMX
Hay4YHBIX UCCIIEIOBAaHU; UCTIOJIB30BaTh MOJYYEHHBIE
3HAHUS JUIsl pelIeHus Mpo()EeCCHOHABHBIX U
COLIMAJILHBIX 3a7a4.

Bmaneer:

0a30BOI TEPMUHOIOTUEH, OTHOCSIICICS K
CTaTUCTHYECKON 00pabOTKE IKCIIEPHUMEHTAIBHBIX
JTAHHBIX ; IPAKTUIECKUMU HaBBIKAMHU 00paObOTKH
CTaTUCTHYECKON MH(OPMAIINHU C UCTIOIB30BaHUEM
MH(POPMAITMOHHBIX TEXHOJIOTHIA; METOOJIOTUEH
COBPEMEHHBIX HAYYHBIX UCCIICTIOBAHHA, KPUTUIECCKOM
OLICHKOH IMOJTyYSHHBIX PE3YJIBTATOB, TBOPUCCKUM
aHAJIM30M BO3HUKAIOIIMX HOBBIX MPOOJIEM B 00JIacTH
XAMHAHU U XUMHAYECKOH TEXHOJIOTHH.

Paznen 3. 3HaerT: Orenka 3a
Craructuueckasi | OCHOBHBIE IPUEMBI U METOIbI 00PaOOTKHI KOHTPOJIbHYIO paboTy
o0OpaboTka CTaTUCTHYECKOW MH(POPMAIIMH: PACYET BBIOOPOUHBIX Ne 3

MHOTOMEPHBIX XapaKTEePUCTHK CITYYAHBIX BEJIMYNH, HCIIOJIh30BAHHE OnenHka Ha 3a4ere C
JTAHHBIX CTaTHUCTUYECKHUX TUIOTE3 IS IEpeHOca Pe3ybTaToB OILICHKOM

BBIOOPOYHOTO 00CIIEIOBAHUS Ha TEHEPAITBHYIO
COBOKYITHOCTB; METO/Ibl PErPECCHOHHOT0 U
KOPPEJSILIMOHHOTO aHAJIN3a; OCHOBBI TUCTIEPCUOHHOTO
aHaJM3a; METO/Ibl aHAJTN3a MHOTOMEPHBIX TAHHBIX;
0a30BYI0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K
TEOPETHUYECKOMY OMHMCAHUIO0 OCHOBHBIX
MEPCIEKTUBHBIX HAIIPABJICHUH pa3BUTUS METO/I0B
00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

YmMmeer:

aHaJIM3UPOBATh U KPUTUYECKHU OLICHUBATh
COBPEMEHHbIE Hay4YHbIE TOCTUKEHUS B 00JIACTH CBOMX
HaYYHBIX UCCIIEI0OBAHUI; NCTIOIB30BATh MOTyUYEHHbBIE
3HaHUS 7 pelleHus NpopeCCUOHATBHBIX U
COLIMAJIbHBIX 33/1au.

Bmapeer:

0a30BOI TEPMHUHOJIOTHUEH, OTHOCSIIEHCS K
CTaTUCTUYECKOW 00paboTKe IKCIEPUMEHTATbHBIX
JAHHBIX; TPAKTUYECKUMU HaBbIKaMU 00pabOTKH
CTaTUCTUYECKOW MH(POPMALIUK C UCTIOIB30BAaHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTHIA; METOI0JIOTUEH
COBPEMEHHBIX Hay4HBIX UCCIIEI0OBAHUN, KPUTHUECKON
OLIEHKOM IMOJTy4EHHBIX PE3YJIbTaTOB, TBOPUECKUM
aHAJIM30M BO3HHUKAIOLIMX HOBBIX MPo0ieM B 001aCTH
XMMHUH 1 XUMHYECKOH TEXHOJIOTHH.

13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIbBHOI'O ITPOLUECCA AJIs1
NHBAJUI0B ! JINI C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbSA

O6yquI/Ie HVHBAJIWJ0B U JIMI C OIrPAHUYCHHBIMU BO3MOKHOCTAMU 300POBbA OCYIICCTBIIACTCSA
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B COOTBETCTBUH C:

- TlopsmkoM opraHuzanmud ¥ OCYIIECTBIGHHS  OOpa30BATENbHOW  ACSTENHLHOCTU
1o 00pazoBaTeNbHBIM I[POrpaMMaM BBICHIEr0 00Opa3oBaHUS — IMporpaMMaM OakajaBpHara,
mporpamMmaM CHeruaiurera, nporpammam maructpatypel (IIpuka3 MunuctepcTBa Hayku
BhIcIIero oOpaszoBanus Poccuiickoit denepanun ot 06.04.2021 Ne 245);

- [TonoxeHuem o MOpSJIKe OPraHU3aluy U OCYIIECTBICHUST 00pa30BaTEILHOMN IEeATeIbHOCTH
no oOpa3oBaTeNbHBIM IpPOTpaMMaM BBICIIEr0 00pa3oBaHus — MporpaMMmamM OakajlaBpHara,
nporpaMMaM CIENHATUTETa, MporpaMMaM MarucTpatypsl (eAepalbHOrO TOCYJapCTBEHHOTO
OIOKETHOTO 00pa30BaTENbHOIO YUPEKICHHsS BbICHIEro oOpa3zoBaHusi «Poccuilckuif XHMHKO-
TEXHOJIOTMYECKUH yHUuBepcuTeT uMenu [[.1. MenzeneeBay, IPUHATHIM PEIICHUEM Y YEHOIO COBETA
PXTY um. [I.1. Menneneena ot 28.12.2022, npotokoi Ne 5;

- MeToau4eckuMu PEKOMEHIAIMSAMU TI0 OpraHM3anuu 00pa3oBaTEeLHOTO Ipolecca s
o0y4eHHUs WHBAJIUAOB U JHI[ C OIPAaHUYCHHBIMH BO3MOXKHOCTSMH 370POBbSI B 00pa30BaTEIbHBIX
OpTraHM3aIMIX BBICIIETO 00pa30BaHHUs, B TOM YHCJIE OCHAIICHHOCTH OOpa30BaTENBHOIO MpoIiecca
(yTBepxaeHBI 3aMecTuTeIeM MuHucTpa oOpa3oBanus u Hayku PO A.A. Knmumoseim ot 08.04.2014
Ne AK-44/058H).
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JlonoTHeHHsT ¥ I3MEHEHUS K pabodeit mporpaMme TUCIUTILTIHBI
«/1OTIOTHUTEIbHBIE TJIABBI MATEMATHKH))
OCHOBHOI 00pa3oBaTeIbHOMN MPOrpaMMbl
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MIPOTOKOJI 3acejaHusl Y YeHOTO
coBera Ne oT
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IIPOTOKOJI 3aceaHus Y YeHOTO
coBera Ne oT
« » 20 T

IIPOTOKOJI 3aceaHus Y YeHOTO
coBera Ne oT
«_» 20 T

IIPOTOKOJI 3aceaHus Y YeHOTO
coBera Ne oT
« » 20 T
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[IporpaMmma  cocrtaBieHa  crapmiuM  npenojaBateneM  kKadenpsl  MHpopmanmoHHbBIX

KOMIbIOTepHBIX TexHoJoruil E.A. CKu4ko

ITporpamma paccMoTpeHa u ono0peHa Ha 3acelaHuu Kaeaps
MH(OPMaLIMOHHBIX KOMITbIOTEPHBIX TexHosoruit PXTY um. JI.M1. Menneneena

(HanmenoBanue kadeapsr)

«04» urons 2025 r., mpotokon Ne20.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
no HanpapyieHuio noarotoBku 18.04.02 Smuepzo- u  pecypcocoepezarowue npoueccoel 6
Xumuueckoi mexuonozuu, hnegmexumuu u ouomexnonozuu (OGI'OC BO), HakOmICHHBIM
OMBITOM TPENOAaBaHUA AUCHUIUIMHBL KadeApoill uHgpopmayuonnvix KomnvroOmepHovix
mexnonocuu PXTY um. JI.11. Menneneesa. IIporpamma paccuutaHa Ha U3y4E€HUE JUCLUATIIIMHBL
B TeueHue 1 cemecrpa.

Hucuunnuna «Paspadbomka Java npunoxcenuii onsa uyugpoeou mpanchopmavuuy
OTHOCUTCSI K 4YacTd ydeOHOro IutaHa, QopMHpyeMol Yy4YacTHHKaMH OOpa3oBaTEIbHBIX
orHomeHn. [IporpamMma  IUCHMIUIMHBI — IpPEANONIaraeT, 4dYTo OOyYaroIluecss HMEIOT
TEOPETUYECKYI0O M TMPAKTUYECKYI0 IOJITOTOBKY B 00JacTM OCHOB MpOrpaMMHUpOBaHuUA, 0a3
JAHHBIX.

Henap aucHUMNIMHBI — YCBOGHHE HABBIKOB MCIIONB30BaHUS S3bIKa Java, yCBOGHHE U
3aKpeIUIeHHe OCHOBHBIX IPUEMOB, METOJOB W TPUHIMIIOB pabOThl MpH  CO3IAaHUU
KpoccraTGopMEHHBIX MPOrpamm, MOAT0TOBKA K cOOeceI0OBaHUIO.

3agauMm  AUMCUMIUVIMHBI —  pa3BUTHE  HABBIKOB  OOBEKTHO-OPHMEHTHPOBAHHOTO
MPOrpaMMHUPOBAHUS, OCBOGHHE TOAXOJOB K CO3[JAaHUI0 KOHCOJBHBIX M  BHU3yaJbHBIX
KpOCCIUIaT(OPMEHHBIX POTPaMM, 3HAKOMCTBO C TIOHSATHSIMH U S3BIKOM TPEIMETHON 00acTH, B
TOM YHCIE MEXAYHapOIHOW AaHIJIOS3BIYHONM TEPMHHOJOTHEH, pa3BUTHE HABBIKOB pabOTHI B
KOJUJIEKTHBE, IOJIFOTOBKA K COOECe0BAHUIO.

Huctunuaa «Pazpabomka Java npunodcenuii onsa uugpoeoii mpanchopmauuu
npernonaercs B 3 cemectpe. KOHTpOIb yCIeBaeMOCTH CTYACHTOB BEAETCS IO NPUHSATOH B
YHUBEPCUTETE PEHTUHTOBOI crucTeMeE.

Pabowas mporpamMma JIUCHHMIUIMHBI MOXET OBITh peajn30BaHa C NPUMEHEHHUEM
AJIEKTPOHHBIX 00pA30BATENbHBIX TEXHOJOTMA M AJIEKTPOHHOTO OOyuYeHHUs MOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS IUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO HAa NPUOOpPETEHHE CIEAYIOIUX KOMIETeHUM u
HHAUKATOPOB MX JOCTHKECHUSA



Hqu)CCCHOHaHLHBIe KOMIICTCHIMU U UHIAUKATOPLI UX JOCTUKCHUSA

3amgaua
podeccHoHaATbHOM
JEATEIIbHOCTH

OO0BeKT win 001aCTh
3HAHUSA

Konu
"HanMeHoBaHue I1K

Kon n naumeHOBaHME
nHauKaropa goctxenus [1IK

OcHoBaHue
(mpoheccroHaNbHBIN
CTaHJapT, aHAJIU3 OIIBITA)
O00011IeHHBIE TPYIOBBIE

byHKIHH

Hay4Ho-ucciieoBaTeJbCKHM THII 32124 NPO(ecCHOHATIBLHOM 1esITeJIbHOCTH

I1K-2. CriocoOHOCTE
BBIIIOJIHATH
HEIOCPEACTBEHHOE
PYKOBOJICTBO
poreccaMu
pa3paboTKu
IIPOrPaMMHOI0
obecreucHus

[1K-2.1. 3HaeT METOOJIOTHH U
CpEeIICTBA MPOSKTUPOBAHUS
IPOrPaMMHOT0 O0CCIICUCHUS

[1K-2.2 YMmeet npuMeHSTH
METOJIOJIOTHHU M CPEICTBA
MPOEKTHUPOBAHUS IPOTPAMMHOTO

06ecnequHﬂ, IPUMCHATD ITPUHIUIIBL

IIOCTPOEHUS ApPXUTEKTYPBI
IPOTrpaMMHOr0 obecreueHust

[TK-2.3. Biaymeer MmeTogamMu u
CpeicTBaMU POECKTUPOBAHMS
MIpOrpaMMHOTO o0OecrieueHus

Cdepnr nestensaoct ®I'OC BO
B 00JacTaXx:

06. CBs3b, uH(pOpPMALIMOHHBIE U
KOMMYHHKAITHOHHBIC TEXHOJIOTHH
06.017 ITpodeccronanbHbIi
crangapt «PykoBogurens
pa3paboTKu MPOrpaMMHOIO
oOecrnieueHus», yTBEPKICHHBIH
npukazoM MUHHCTEpCTBA TPyAA U
COIIMaIbHOM 3amuTEl Poccuiickoi
O®enepanuu ot 20 uronsa 2022 r.
Ne 423u

O06o061eHHas TpyaoBast QyHKIHS
A. PyKoBOJCTBO Ipolieccamu
pa3pabOTKN KOMITBIOTEPHOTO
MPOTPaMMHOTO 00€eCTICUeHUS
(ypoBeHb KBamUbHKAIUU — 6).




B pesynpTare nzydeHus: AUCIUIUIMHBI CTYICHT MarucTpaTyphl JT0DKEH:

3name:

- 0COOCHHOCTH HCIIOIB3YEMBIX B HACTOSIIEE BPEMs CTaHIAPTOB sI3bIKa Java;

- TMPUHIUINBl DPrOHOMHUKH, CpEACTBA pa3pabOTKU APrOHOMUYHBIX T'padUUECKUX
MOJIb30BaTEILCKUX HHTEPPEHCOB;

Ymemn:

- ((dopmupoBaTh IepedyeHb 3a7a4  03a0WIMTH-HCCICIOBAHUS, IPOTOTUIIUPOBATH
rpaduyeckre nob30BaTeIbCKIUE HHTEPEICHI;

- OIIPEACIIATh U BBIpAOATHIBaTh TPEOOBAHUS K HHTEP(EICY MPOrpaMMHOTO TIPOJIYKTA;

- MACATh IPOTPAMMBI C KOHCOJBHBIM U TpadudecKkuM HHTEepdericom;

- MIOJIL30BAThCSI BCTPOCHHBIMU B CTaHJAPT OUOIMOTEKaMU;

Brnaoemw.:

- METOJaMH  TPOCKTUPOBAHUS W  OICHKM  JPrOHOMHUYHOCTH  TpaduuecKux
M0JIb30BATEIIHLCKUX HHTEP(EICOB.

- OCHOBHBIMH IIpHEMaMH IIPOrPaMMHUPOBAHUS C UCIIOJIb30BAaHUEM s3bIKa Java,

- MpUEMaMH ONITUMU3AIUN TIPOTPAMMHOTO KOJIa;

- OCHOBHBIMH ITpUEMaMH TECTUPOBAHUS Koja Ha Java.

3. OFbEM JUCHUILIMHBI U BUJIbl YYEBHOM PABOThI

O0beM TUCUMITUHBI
Bup yuyeoHoii padoTbl Axan. | Actp.
3E
4. 4.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 1,42 51 38,25
Jlekuun 0,48 17 12,75
Jlaboparopusbie paboTsl (JIP) 0,94 34 25,5
KoHnTakTHas camocTosiTellbHas paboTa 2,58 0,20 0,15
CamocrosiTenbHas paboTa 92,8 69,6
Buna xourpoJs: 3auer




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

AxkazieM. 4acoB

Ne Pa3nes TUCHUTIHHBI Bcero Jlekuuu J1ad. Cam.
n/n padoThI padora
1. Paznen 1. OcHOBHbIe KOHCTPYKIMH si3bIKa Java 46 6 5 35
1.1 | CuHrakcuc s3b1Ka Java, OCHOBHBIE OIIEPaTOPBI 8 1 0 6
1.2 | Crpykrypa kinaccoB Java 9 1 1 6
1.3 | HacnenoBanue u mosmMopdu3m B si3bIKe Java 8 1 1 5
1.4 | TecrupoBanue npuioxenuii, oudarnoreka JUnit 7 1 1 5
1.5 | ObpaboTtka uckioueHuii B Java 8 1 1 7
1.6 daitoBBIM BBOJI M BBIBOJ B Java mporpaMmax 8 1 1 7
2 Pasjen 2. PacmimpeHHbie BO3MOKHOCTH SI3bIKA 50 8 18 2
Java
2.1 | O600mEnnkIc THIIBI B Java 8 1 3 4
2.2 | aTtepdeiich 10 2 3 4
2.3 | Komneknuu B Java 10 2 3 4
2.4 | I11aGnoHBI MPOSKTHPOBAHUS 8 1 3 5
2.5 | OcHOBBI MHOTOMOTOYHOCTH Java 8 1 3 5
2.6 | Kmacchel aiist paboThl C MHOTOTIOTOYHOCTBIO 8 1 3 4
Paspnen 3. Pa3padorka BeO-npuiio:keHuii ¢
3. HCI0JIb30BaHMEM IKocucTeMbl ¢peiiMpopkos 44 3 11 30
Spring.
3.1 | Spring Core 15 1 4 10
3.2 | TlogkmrovueHne K 0a3aM JaHHBIX 14 1 3 10
3.3 | Spring Security 15 1 4 10
UTOIO 144 17 34 76




4.2 Conepxxanue pas3aesioB QU CIUATIINHbBI

Pa3zoen 1. Ocnoenvie kKoncmpykyuu azvika Java.

1.1. Cunrakcuc si3bika Java, 0CHOBHbIE OIIepaTOpPbI.

Hcropust sizbika Java. Ycranoska jdK u cpenbt paspabdorku (IntelliJ IDEA). CunTakcuc si3pika
Java. IIporpammublie 610ku 1 KoMMeHTapuu. [lepeMeHHbIe, TUTIBI JaHHBIX. SIBHOE U HESIBHOE
MIPUBEJCHHUE THIIOB. Y CIIOBHBIE ONEPATOPHI M OnlepaTopbl Hukia. CTPOKH, TAPCHHT CTPOK, KIIACCHI
String u StringBuilder. Maccussr, muki foreach.

1.2 Ctpykrypa Ki1accoB Java.

Kitacc u o0bexT kitacca. ITons u metos! kinacca. KimoueBoe citoBo this. Opranusanus
naMATH: CTeK U Kyda. KoHcTpykropsl. IleperpyxeHnsie MeToAbl U KOHCTPYKTOPBI. MeTobI ¢
IEepEeMEHHBIM YHCIIoM apryMmeHToB (varargs). Cratuueckue moist 1 Metosl. Garbage Collector.
Wukancymnsuus npu pa3paboTke KiiaccoB Java.

1.3 HacaenoBanme u noaumMop¢usm B si3bike Java.

OcHoBHbIE NPUHIIUIIBI HacaeaoBaHus B Java. Konctpykropsl u HacnenoBanue. KimtoueBoe
cioBo super. Kiace Object. Tlepeonpenencuue metonos. [Tocrpoenne POJO. Hcnonb3oBanue
nonuMOpQHBIX cchUIOK. [Tonmumopdusie aprymentsl. [IpenoTBpaiienne Hacae10BaHUS.
MoaudukaTtops! goctyma, kiodeBoe cioBo final. CpaBHeHrne KOMIIO3UIMK ¥ HACIICIOBAHUS
(otHOomIeHuUs «IS-Ax», <HAS-A).

1.4 TecTupoBaHHe NPUJIOKeHHH, OubIHoTeKa JUNIL.

Crpykrypa Maven-npoekra, MoJKII0YeHNE 3aBUCHMOCTEH, 3TaIbl )KU3HEHHOTO IIHKIIA.
OcHoBHbIe TPUHIUIIBI TecTUpoBanus JUNit. OcHoBHBIC MeTO 1! Kiaacca Assert. AunoTanuu @ Test,
@Before, @BeforeClass, @After, @AfterClass, @Ignore. TectupoBaHue METOJI0B Ha MPEAMET
BbIOpOca uckioueHuil. [lapameTpuzoBaHHbIE KIIACCHI TECTOB.

1.5 O0paboTka uck/I0YeHui B Java.

Hepapxus uckitoueHuit B Java, mpoBepsieMble U HepoBepseMble UcKiItoueHus. KoHcTpyKius
try-catch-finally, kitoueBsie cioBa throw, throws. Co3ganue 101p30BaTEIbCKUX KIIACCOB
HCKJIFOYEHUH.

1.6 ®aiinoBblii BBOA M BBIBO/ B Java mporpaMmmax.

OcHoBBI BBOJIA U BbIBOJIa B Java nporpammax. Mcnonab30BaHue MOTOKOB JIJIsl YUTEHUS U 3aIIHCH
(aiinoB. baiiToBble 1 cUMBOJIbHBIEC TOTOKH. Mcnonb3oBanue untepdeca Path nist paboTsi ¢
daiinamu. Padota ¢ knaccom File, Files, Paths ms onepanwmii Hag ¢aiinamu. Konerpykiust “try ¢
pecypcamu’. [loaxmtouenne 6y epru30BaHHBIX TOTOKOB.

Paszoen 2. Pacuuupennvie 603moxucHocmu a3plka Java.

2.1 O000ménHbIe TUNIBI B Java.

O060061EHHbIE TUTIBI (JUKEHEPUKH ) KaK crocod co3nanus kiaccoB B Java. Co3nanue 00bEKTOB
B pamkax o6o6ménnoro tumna. [loustue wildcard, upper bounded wildcard, lower bounded wildcard.
O06001EHHbBIe MeTOABI M HHTEep(eiickl. OrpaHudeHus 1Mo padboTe ¢ 0000IEHHBIMU TUIIAMH.

2.2 NuTepdeiichl.

AOGcTpakTHBIE METO/IbI, Kiacchl. IHTepdelichl, BUabI METOJI0B HHTep(deiica.
OyHKIMOHANbHBIE HHTEP(ENCHI, IsIMOaa-BeipaxkeHus. [lonstue a3¢dexTuBHO-(DHUHATBHON
nepeMeHHo. [Ipenonpenenennsle GyHKINOHATBHBIE HHTEP(ENCHI.

2.3 Kosutekuuu B Java.

Cosnanue KOJUIeKIHUit ¢ ucmonbp3oBanueM 00001mEHHbIX THITOB. CTpykTypa Java Collection
Framework. Uutepdeiicer List, Set, Queue, Deque, Map u ux peanusamuu. [Tpuaimn paboTel
HashSet, HashMap. CoptupoBanHnbie oToOpaxkeHus: 1 MHOXKecTBa. MHTepdeiich Iterator,
Comparable, Comparator. Knacc Collections st BEITIOTHEHHST OCHOBHBIX OIEpAIfil HaJT
kosekusiMu. Metonel Stream APl aiist paboTsl ¢ koutekuusMu. KonBeiiepHble 1 TepMUHANIBHBIE
metonbl. Kosektopet. Tun Optional<T>.

2.4 111a0/10HbI IPOEKTHPOBAHUS.

0O0630p HanboIEe YacTO UCTIOJIb3yeMbIX 11a0J0HOB B Java. Co3ianne yHHKaIbHBIX 00OBEKTOB C
nomoIneto mabnona Oaunouka. [labnonsr Ctparerus, O6o3peBarens, Jlekopatop. O630p mabdaoHa
Mognens — [Ipencrasienne — Konrpomtep (MVC).



2.5 OcHOBBI MHOTONIOTOYHOCTH Java.

OcHoBHbIe TIOJI U MeTOABI Kitacca Thread. Matepdetic Runnable. Crioco0s! co3nanmust
MOTOKOB. JKM3HEHHBIH UK TOTOKA, IJIAHUPOBIIUK MOTOKOB. [Ipo6iieMbl MHOTOITIOTOYHOTO
nporpammupoBanus. CHHXpoHu3aius noToko. KiroueBoe ciioBo synchronized. Uurepdeiic Lock u
ero OCHOBHbBIE peanu3anuu. OpraHu3aliys B3auMOICHCTBUS IIOTOKOB € MMOMOIIBI0 MeTO10B Walit(),
notify(), notifyAll().

2.6 Kiaccenl 111 paGoThl ¢ MHOTOMIOTOYHOCTBIO.

Knaccwr cunxponusaruu: Semaphore, CountDownLatch, CyclicBarrier. cnons3oBanue
ExecutorService, ocuoBubie Kiaccel 1 MeTosl. MHTepdeiic Callable<T>, xmacc Future. Fork-Join
(b paiiMBOpK. MHOTOITOTOYHBIE KOJIICKIIUH.

Pazoen 3. Pazpabomka 6e0-npuoxceHuil ¢ UCno1b308anHuem IKocucmemul peiumgpopros
Spring.

3.1 Spring Core.

Spring Context: uHBepcHUst KOHTPOJIS, BHEAPEHUE 3aBUCUMOCTEH. OCHOBHBIC aHHOTAIIHH.
Co3nanue OuHOB, SCOPEe OMHOB. OCHOBBI aCIIEKTHO-OPUEHTHPOBAHHOTO TPOTPAMMHUPOBAHHUSL.
CrpykTypa cepBepa B cooTBeTcTBUH ¢ mabdiaonom MVC: koHTpoiep, CEpBUC, PETTO3UTOPH.
Ocnosubie HTTP-3anpocsl. [TapameTpsl 3anpoca, nepeMeHHbIE MyTH.

3.2 IloakJjrovyeHue K 6a3amM JaHHbBIX

Crnenuduxkanus Java Persistence API. OcuoBbl pabotsi ¢ ppeiimBoprom Hibernate. Co3aanue
CYIIHOCTEH, MOKIII0UeHHE K 0a3e naHHbIX (Ha mpumepe PostgeSQL). Crud-onepamnuu ¢ 6a3oii
nanubiX. Persistence Context. OTHOMICHUS «OAMH K OJHOMY», «OJUH KO MHOTUMY, K(MHOTHE K
OJTHOMY», «MHOTHE KO MHOTUM» Ha ypoBHe cymiHocTeir. Spring Data JPA, JpaRepository, nanucanue
MOJIb30BATEIBCKIX METOJIOB PEHO3UTOPpHs. Banunanus TaHHBIX, TPUXOASIINX C KIMSHTCKON
CTOPOHBI.

3.3 Spring Security

OpeitmBopk Spring Security. OcHoBHbIe aHHOTaIMK. HacTpoiika ayTeHTH(UKAIIH.
Hactpolika 6e3011acCHOCTH: Ha YPOBHE 3alpOCOB, Ha YPOBHE METOJIOB, HA YPOBHE MPEICTABICHHUS.
Coxpanenue nH(pOpMaIHK O MOJB30BATEIX B 0a3€ JaHHBIX.



5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Ne B pe3ynbrate 0OCBOGHUS TUCIUILINHBI CTYEHT JOJKEH: Pa3f[en Paszz[eﬂ Pas?f[eﬂ
3HaTh:
1 |- ocobeHHOCTH MCIOIB3YEMbIX B HACTOSIIICE BPEMsI CTAHIApTOB sI3bIKa Java + + +
o |~ TPHMHIMIBI  5PrOHOMHUKH,  CPEJICTBA pa3pabOTKU  3PrOHOMHYHBIX  IpadUuecKux + +
H0JIb30BaTEIbCKUX MHTEp(EHcoB
YMerh:
3 |~ ¢dopmupoBaTh TepeueHb 33734 F03a0MIMTHU-UCCIEIOBAHMS; MPOTOTUIMPOBATH TpaduuecKkue + +
10JIb30BaTEIbCKHE HHTEPQEICh
4 |- onpexpensarts u BeIpadaThIBaTh TPeOOBaHMS K MHTEp(EiCY MPOrpaMMHOTO MTPOAYKTa +
S5 |- nmnucarh mporpamMMsbl ¢ KOHCOJIbHBIM U IpaduueckuM uHTepdercom + + +
6 |- momb30BaThCS BCTPOCHHBIMU B CTAHIAPT OMOIMOTEKAMH + + +
Baanern:
7 |~ MeTolaMu TPOEKTHPOBAHMS M OUEHKH JPrOHOMHYHOCTH rpadMuecKux MOJIb30BATEIbCKUX + +
uHTephercoB
8 |- OCHOBHBIMH IIPUEMaMH MPOTPAMMHUPOBAHHS C UCIIOJIb30BAHUEM si3bIKa Java + + +
9 |- mnpueMaMH ONTHMH3ALUH IPOrPAMMHOIO KOJa + +
10 |- ocHOBHBIMHE IpHEMaMH TECTHPOBAHUI KoJia Ha Java +

B pe3ynbpTare 0CBOCHHS IMCIMILUIMHBI CTYICHT JIOJDKEH MPUOOPECTH CIIEAYIONINE KOMHEMEeH YUY U UHOUKAMOPbL UX QOCUNCEHUA:

Koa v nanmenoBanue IIK

Koa m HanMeHoBaHHe HHAUKATOpPA NOCTUKCHUA

MK
— IIK-2.1. 3Haer MeTONOJOTMHM U CpEACTBa + + +
IPOSKTHPOBAHHUS TIPOTPAMMHOTO 00ECTICYCHHSI.
ITK-2. CriocoOHOCTh BBIMIOIHSATH — IIK-2.2. YMmeer mNpUMEHSTb METOIOJIOTHH U
11 |HETIOCDE/ICTBEHHOE PYKOBOICTBO cpeacTBa MPOEKTUPOBAHHS MPOrPaMMHOTO + + +
npoleccaMu pa3paboTKU MPOrpaMMHOTO oOecrieyeHns, MPUMEHSITh HPUHIMIIBI TOCTPOSHHUS
obecrieueHHs APXUTEKTYPHI TPOTPAMMHOTO 00ecreueHHsI
— [IK-2.3. Bmageer meromamMu U CpeICTBaMHU + + +

IMPOCKTUPOBAHUS ITPOTrPAMMHOI'0 obecreueHust




6. MIPAKTUYECKUE U JIABOPATOPHBIE 3AHATUS
6.1. IlpakTHYecKue 3aHITUSA
[IpoBeeHne MPaKTHUECKUX 3aHATHH MO JUCIUTUIMHE HE IPEIYCMOTPEHO.
6.2 JlabopaTopHble 3aHATHSI
BrimonHenne 1a00paTOPHOTO MPaKTHKyMa CIIOCOOCTBYET 3aKpEIUICHHIO MaTepuaia,
u3y4yaemMoro B aucuuiuiuHe «Paspadbomka Java  npunoycenuini  0na  uyughposoi
mpauncgopmayuu.
MaxkcuManbHOE KOJHMYECTBO OaJJIOB 3a BBHINIOJHEHUE JA0OPATOPHOTO TPAKTHKyMa
coctaBisieT 36 6ayuoB (MakCHMaJIBHO 1O 2-3 Oayia 3a Kaxayro padbory). KonudectBo pabot u

0aJJIOB 32 KAXKIYI0 pad0Ty MOXKET OBITh U3MEHEHO B 3aBUCUMOCTHU OT HX TPYIOEMKOCTH.

[Tpumepsl 1abopaTOPHBIX PadOT U pa3/eiibl, KOTOPbIE OHU OXBATHIBAIOT

Ne Ne pasena HaumenoBanue nabopatopHbix paboT Yacer
/1 JMCHUTUTHHBI
1 1 Crpykrypa KkinaccoB Java 1
2 1 HacnenoBanue u mosmMopdusm B si3bike Java 2
3 1 TectupoBanue npuIoKeHHM, Ondmmorexa JUnit 2
4 1 O6paboTka UCKITIOYEHH B Java 1
5 1 dalioBbIM BBOJ U BBIBOJ B Java nmporpammax 2
6 2 DyHKIIMOHAIBHBIC HHTEP(EHCHI 2
7 2 O0606mEnnpIe TUIIBI B Java 2
8 2 Koiuekuuu B Java 2
9 2 [11ab710HBI TPOSKTUPOBAHHS 2
10 2 OCHOBBI MHOTOIIOTOYHOCTH Java 2
11 3 3nakomctBO co Spring Context, AOII 4
12 3 Co3nanue BeO-PUIIOKEHHUS ¢ TOMOIIBI0 Spring Boot 4
13 3 IToaxmouenue k bJ1 Postgres 4
14 3 dperimBopk Spring Security 4

7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHasi paboTa MPOBOAUTCS C LIETbI0 YIayOneHHs 3HAaHUM MO JUCIHUILIMHE U
peaycMaTpUBaeT:

— O3HaKOMJICHHE U IPOpabOTKy PEKOMEHI0BaHHOW JIUTEPATYpHI;

— MOJTrOTOBKY K BBIIIOJHEHHIO KOHTPOJBHBIX PadOT MO MaTepHaiy JIEKIIMOHHOTO Kypca;

— TOATOTOBKY K ca4e JJab0paTOPHOTo MPaKTHKyMa (2 ceMecTp) IO AUCIHILINHE;

— TOJTOTOBKY K cJlaue 3a4eTa ¢ OLeHKOii (2 ceMecTp) 10 TUCHUIUIMHE.

[InaHupoBaHNe BpEMEHU Ha CaMOCTOSTENbHYIO pabOTy, HEOOXOIUMOIO Ha H3y4eHUe
JUCHMIUIMHBL, CTyJEHTaM JIydllle BCEro OCYLIECTBIATh Ha BEChb MEPHOJ] HU3YyUYCHHS,
npelycMaTpuBasi IpU 3TOM pErylspHOE IMOBTOPEHHE MpOMIeHHOro Marepuana. Marepuai,
3aKOHCIEKTHUPOBAHHBIA Ha JEKIMIX, HEOOXOAMMO PEryJspHO [OIMOJHATh CBEICHUSAMHU U3
JUTEpAaTypHBIX HCTOYHHUKOB, IIPEJICTaBICHHBIX B paboueil mnporpamme. Ilpu pabote ¢
yKa3aHHBIMH HCTOYHMKAMHU PEKOMEHJIYEeTCS COCTaBIIATh KPAaTKUH KOHCHEKT MaTepuana, ¢
00s3aTenbHbIM (PUKCUpOBaHUEM OnMOIHOrpaduyeckux JaHHBIX UCTOUYHHUKA.
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8. MIPUMEPBI OHEHOYHBIX CPEJICTB J1JIs1 KOHTPOJISA
OCBOEHMA JUCIIUAITJIMHDbI

CoBOKyNHasE OIEHKa IO JHUCIUIUIMHE CKJIAIbIBaCTCSI W3 OICHOK 3a BBINOJIHECHHUE
KOHTPOJIbHBIX paboT (MakcuManbHas onenka 40 06amioB), J1aOOPAaTOPHOTO MPAaKTUKyMa
(MakcumaibHas oreHka 60 6a/IoB) U HTOrOBOTO KOHTPOIIA B hopme 3auema.

8.1. IlpumepHasi TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PadoOThI.
Hanucanue pedepaToB 10 AUCIUILUIMHE HE TPEAYCMOTPEHO.

8.2. [Ipumepbl KOHTPOJILHBIX BONPOCOB /1JIsl TEKYIEr0 KOHTPOJISI OCBOEHUS TUCHHUILIMHBI
JUIs  TeKymero KOHTPOJSA NPEIyCMOTPEHO 2 KOHTPOJBHBIX paboThl (MO0 OJIHOM
KOHTPOJBHON pabote mo paszmenam Nel u 2). MakcumalibHasi OlEHKA 32 KOHTPOJIbHBIC pabOThI
NeNel,2 cocrapnsier 20 6ayuioB 3a Kaxaylo.

Paznen 1. Ilpumepsl BonmpocoB K KOHTpPoubHO# pabore Ne 1. KonrTpoabHasi padora
cogep:xkut 10 BompocoB. TecToBble 3aJaHHsi ¢ BHIOOPOM €IMHCTBEHHOr0 MPABUJILHOIO
orBera ouneHuBawtres B 0,5 Oanina, TecTroBble 3aJaHUs € BbBIOOPOM HECKOJBKHX
NMPaBUJIbHBIX OTBETOB U BONPOCHI €O CBOOOIHBIM OTBETOM CTY/A€HTA olleHuBawTcs B 1 6.
Bonpoc 1.1.

JlaH Kox:

public class Constructors {

public static void main (String[] args) {
B b = new B();

}

class A {

A() A
System.out.print (“A”);

}

class B extends A {

B() {
System.out.print (“B”) ;

}
Uro Oyzner BbIBEJEHO B KOHCOJIb?
A

B
AB
BA

0O O O O

Bomnpoc 1.2.
Jlan kox:
int[] arr = new int[5];
arr[5] = 10;
Otpaboraet 1 naHHBIN Ko7 ycrienHo? Eciu HeT, 00BbsCHUTE, TTOUYEMY.

Pasnen 2. Ilpumepsl BONpPoOCcOB K KOHTPOJbHOH padore Ne 2. KoHrpoabHas padora
cogep:xut 10 BompocoB. TecTtoBble 3aaHHsA ¢ BbHIOOPOM €IUHCTBEHHOI'0 MPABHJIbHOIO
11



orBera onenuBawrcas B 0,5 Oaana, TecToBBIEe 3aJaHMsI C BBIOOPOM HECKOJIbKHUX
NMPABWJIBHBIX 0TBETOB U BONPOCHI €O CBOOOHBIM OTBETOM CTYy/I€eHTa OlleHnBaKTCcs B 1 0.

Bomnpoc 2.1.
Kakast KoJJIeKIHst XpaHUT 3JIEMEHTHI OTCOPTUPOBAHHBIMHU T10 3aJaHHOMY KPUTEPHIO?
o HashSet
o LinkedHashSet
o TreeSet
Bomnpoc 2.2.
Jan xox:

Stream.of (5,3,7,9,3,7,1,8)

.forEach (System.out::print) ;
JlomoJtHUTE KOJI TaK, 9TOOBI B KOHCOJIb OBLIO BRIBeACHO: 5331

8.3. Bonpocs! /151 HTOrOBOI0 KOHTPOJISI 0CBOECHMS AUCHUILIUHBI (3 ceMecTp — 3auemnt).
HTOroBbIii KOHTPOJIb MO AUCUUILUIMHE HE IPELYCMOTPEH.
9. YYUEBHO-METOANUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI

9.1. Pekomenayemasi JuTepaTrypa
A. OcHoBHas JInTEepaTypa

1. Caiit nokymenrtanuu kommnanuu Oracle, mpoaykr Java SE [DnekrponHslii pecype]. —
Pexum JOCTYyTIA: https://docs.oracle.com/en/java/javase/17/docs/api/index.html (mara
obpaienus: 28.04.2024).

2. I'ycekoBa, O. NI. O0bEKTHO OPUEHTHPOBAHHOE IIpOrpaMMHUpoBaHue B Java: ydeOHOe
nocobue / O. U. I'ycbkoBa. — Mocksa: MIIT'Y, 2018. — 240 c¢. — ISBN 978-5-4263-0648-
6. — Tekct: osnexkrtpoHHslii / JlaHb: 27eKTpoHHO-OMOIMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/122311 (mata oGpamienus: 29.04.2024). — Pexxum goctyma: s
aBTOPH3. M1OJIb30BATENCH.

3. TlporpammupoBanne Ha si3bike Java. KoHCmekT nexnuii: y4eOHO-MeTOInYecKoe
nocobue / A. B. I'apunos, C. B. Kinumenkos, 0. A. Koponésa [u np.]. — Cankr-IlerepOypr:
HNY UTMO, 2019. — 127 c.— Tekct: snekTpoHHbIH // JlaHb: 31eKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/136549 (nmara obOpamenus: 29.04.2024). —
Pexwum nocTtyna: st aBTOpHU3. TOIB30BATENEH.

4. Hukutenkosa, C. II. MHoromnorounoe nmporpaMmupoBaHue Ha sizbike JAVA: yyeOHO-
metoaudeckoe nocobue / C. II. HuxurenkoBa. — Hwwxuuit Hosropon: HHI'Y um. H. W.
Jlo6auesckoro, 2015. — 90 c.— Tekct: 31eKTpoHHBIN // JIaHb: 31€KTPOHHO-OMONIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/144990 (mara oGpamienus: 29.04.2024). —
PexxuMm poctyna: uis aBTOpH3. MOJIb30BaTeNei.

b. lonosHuTe1bHAsA JIMTEPaTypa

1. Bacunbes, A. H. Camoyuutens Java ¢ nmpumepamu 1 nmporpaMMaMu: yaeOHOe TTocobue
/ A. H. BacunbeB. — 4-e, u3n. — Canxrt-IletepOypr: Hayka u Texnuka, 2017. — 368 c. —
ISBN 978-5-94387-745-2. — Tekct: 5neKTpoHHBIN // JlaHb: AIEKTPOHHO-OMONIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/101548 (mara oOpamienus: 28.04.2024). —
PesxuMm moctyna: 1uist aBTOpPH3. TOJIb30BATENEH.

2. Koysen, K. CoBpemennsiii Java: peuentsl nporpammupoBanus / K. Koyzen. —
Mocksa: JIMK IIpecc, 2018. — 275 c. — ISBN 978-5-97060-134-1. — Tekcr: 37aeKTpOHHBIH //
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Jlanb: snexkrponHO-OnbMoTeuHas cucrema. — URL: https://e.lanbook.com/book/116121 (mgata
obpaenus: 28.04.2024). — Pexwum gocTyna: Ui aBTOPU3. MOJIH30BATEICH.

3. MaxkapoB, E. M. Dnementsl aBymepHoW rpaduku B Java: yuyeOHO-METOIUYECKOE
nocobue / E. M. MakapoB. — Hwxuuit Hosropon: HHI'Y um. H. 1. Jlo6auesckoro, 2017. — 56
c.— Tekcr: oanekTpoHHbld / JlaHb: 2JIeKTpOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/152985 (mata oOpamienus: 28.04.2024). — Pexum gocrtyma: Juist
ABTOPH3. MTOJIb30BATEIICH.

9.2. PekoMeHyeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH HH(pOpMaLMU
— Ilpe3enTanuu K JIEKIHIM.

Hay4no-TexHu4eckue xKypHabl:

— Kypnan «Mudopmaruka u e€ npumenenns» ISSN 1992-2264

— Xypnan «Kubepneruka u nporpammupoBanue» ISSN 2306-4196
— Kypnan «lIpuknannas nuadopmaruka» ISSN 1993-8314

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCHOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmannonuyro HOJIEPKKY U3Y4YEHUS JUCLUIUINHBI OCYILIECTBIISET
Nudopmannonno-oubauoreunsii nentp (MBL)) PXTY wum. .M. MenneneeBa, KOTOPBIN
oOecrieynBaeT OOY4YAIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOH W Hay4yHOH
JUTEpaTypoi, HEOOXOIUMOMN AJIsl OpraHu3alMyu o0pa30BaTENBLHOIO Mpolecca MO JAUCLUIIMHE.
OO6muii 06sem MmHOTOOTpaceBoro ¢honmaa MBI va 01.01.2024 cocraBnsier 1727628 k3.

@®oun UBIL[ pacnomnaraer y4eOHOH, y4eOHO-METOAMYECKOM M HAay4YHO-TEXHUYECKOU
aUTEepaTypoil B (hopMe MEeYaTHBIX U SJCKTPOHHBIX M3IAHWH, a TAaKXKe BKIIOYAEeT O(HUIIMATbHEIE,
CIpaBOYHO-OMONIMOrpaduueckre, CHelUaTU3UPOBAaHHbIE OTEYECTBEHHbIE M 3apyOexHbIe
nepuonuueckue u  uHbopmanumonHsie  um3nanus. HWBL[  obecmeumBaer  goctym K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPAaBOYHBIM M TOUCKOBBIM CHCTEMaM.

Kaxnpiit oOyuatomuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOOH TOYKH, B KOTOPOH
uMeeTcss JocTyn K ceTh MHTepHeT M K 3IeKTpoHHO-Oubnuoreynoil cucteme (OBC)
VYHuBepcutera, KOTOpash COAEPKHUT pa3iIMuHble HW3JaHUS I1I0 OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM M C(pOPMHUPOBaHA IO COTJIACOBAHHUIO € MpaBooOIajaTe s iMi yueOHON U yyeOHo-
METOMYECKON JTUTEPATYPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro u
uH(popmanmonHoro obciyxuBanust B Bl peanuzoBana TexHosorus DIEKTPOHHOH TOCTaBKU
JIOKYMEHTOB.

[TonHbIl mepedeHb DSIEKTPOHHBIX HWH(OPMALMOHHBIX PECYpCOB, HCIOIb3YEMBIX B
npoliecce 00y4eHus, MpeICTaBlIeH B OCHOBHOM 00pa30BaTesIbHOM Mporpamme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIMITJINHbI

B cooTBeTcTBUM ¢ Y4eOHBIM TIAHOM 3aHATHS M0 AUCHUILTUHE «IIpocpammuposanue na
A3vlke Javay mpoBouATcs B GopMe JISKIUH, MPaKTHYECKUX 3aHATHH, JTaOOpPaTOPHBIX padoT U
CaMOCTOSITENILHON pabOThI 00YJArOIIETOCS.

11.1. ObopynoBanue, He0OX0AMMOE B 00pa30BaTEJIHLHOM Mpolecce:

B Hacrosimee Bpems kadenpa mpu opraHuzanuu y4eOHOTO Ipolecca MCIONb3yeT JBa
COOCTBEHHBIX KOMIBIOTEpHBIX Kiacca (ayautopuum Ne 125, Ne 119) u omun oOmmit
¢bakynpTeTckuil KoMnboTepHbIi kiacce (aya. Ne 123). B ayautopusx Ne 125 u Ne 119 yueOHbIit
nporiecc Berercs Ha 41 mepcoHaNbHBIX KOMITBIOTEPAX, KaKIbIH M3 KOTOPBIX oOsagaer
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nporieccopom Beime Pentium I1, 5 u3 xotopeix morueie rpadpudeckue crannuu ¢ OS Windows 7
U  MOJIETHpPOBaHUST © pabOThl B TMakeTrax TakKWX MNPUKIAJAHBIX TporpamM, Kak
AutodeskAutoCAD, SolidWorksEducationEdition 200 CAMPUS,
ANSYSAcademicResearchCFD u 6  KOMIBIOTEpOB Ul BBICOKOIPOU3BOJIUTEIBHBIX
napajuieIbHbIX BBIYHCIICHHUN.

Bce koMIbroTephl 00beTUHEHBI B IOKAIBHYIO CETh M IMEIOT BBIXOJ] B MHTEpHET. Tak ke
B Y4eOHOM IpOIIECCEe MCIONB3YIOTCS 4 HOYTOyKa, OJIMH HETOYK M 3 MyJIbTUMEIUa-TIPOCKTOpa
JUIS OpTaHU3aIH MIPE3CHTAINH 1 JTOKIa10B.

11.2. YueOHO-HATAAAHBIE OCOOUSA
Y4eOHO-HaIIISITHBIC TTOCOOUS 110 AUCIUIUIMHE HE MPEAYyCMOTPEHBI.

11.3. Komnbrorepsbl, HHGOPMAIHOHHO-TeIeKOMMYHUKAIIMOHHbIE CETH, ANINAPATHO-
NporpaMMHbIe H AyAHOBH3YyaIbHbIE CPeCTBA:

Jnst obecnieueHuss yuyeOHOrOo M Hay4HO-HCCIENOBATEIbCKOro Ipolecca 3a kadeapoit
MH(POPMALIMOHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH 3aKperneHa | yyeOHo-HayuyHas labopaTopusi, 2
KOMITBIOTEPHBIX Kiacca Ha 40 mocagovHbIX MecT, 4 KaOuHeTa.

Kadenpa mHPpOpMALMOHHBIX KOMIIBIOTEPHBIX TEXHOJOIMH pacroyiaraeT 3HauuTeJIbHBIM
KOJIMYECTBOM PA3HOOOPA3HOTO COBPEMEHHOTO O0OpyAOBaHHS (KOMITBIOTEPHI, OPITEXHHKA,
TEeXHUYECKHE CpeicTBa 00y4YeHUs U IIoTTep U 3-Dnpunrep.).

11.4. [leuaTHBIE U YJIEKTPOHHBIE 00pa30BaTeJbHbIEe H MH(POPMALIHOHHBIE PECYPCHI:
OO6yuatomumcst obecriedeH A0cTyn (yAaJCHHBIA JOCTYI), B TOM YHCJIE€ B Ccllydae
NPUMEHEHHS DJICKTPOHHOTO OOYyuYeHMS, JMCTAHIIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTHH, K
COBpPCMCHHBIM HpO(i)eCCI/IOHaJII)HI)IM 63,33,M JAaHHBIX U HHq)OpMaHHOHHBIM CIIpaBOYHBIM
cCHUCTEMaM.

11.5. IlepeyeHb JIMLIEH3MOHHOI0 POTPAMMHOI0 00ecrneYeHHs :

Cpox
HanmenoBanue
Ne PexBu3uTel 10orosopa Komnuectso OKOHYaHUS
POrPaMMHOTO . .
n/m MIOCTaBKHU JTULEH3UN nefcTBUs
MIPOJYKTa
JULICH3UU
1. WINDOWS 8.1 Kontpakt Ne 62- Heorpannuenno 0eccpovHO
Professional Get 642A/2013
Genuine
2. WnTepHer-Opaysep becruatHbii HeorpannuenHo 6eccpodHo
Firefox
3. IDE IntelliJ IDEA becrnatHbiit HeorpanuueHno 0eccpovHO
Community Edition
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBbI

HauMenoBanue
pa3aesioB

OcHOBHBIC ITOKA3ATEJIHN OLIEHKH

@DopMbI U METOAbI
KOHTPOJISA M OLIEHKH

Paszngea 1.
OcHOBHBIE KOHCTPYKIIUU
sI3pIKa Java

3naem:

— OCOOCHHOCTH  HCIOJB3YEMBIX B
HACTOSIIEE BpeMs CTAaHIAPTOB sI3bIKA
Java

Ymeem:

— (dhopMupOBATH nepeycHb 3a7a4
F03a0MJINTH-UCCIIEIOBAH S
MPOTOTHITHPOBATH rpaduueckue
10JIb30BaTEIbCKHUE UHTEP(DEHCHI

— IUCaTh MPOTPAMMEBI C KOHCOJIBHBIM H
rpadgudyeckuM nHTEepdericom

— I0JIb30BaThCS BCTPOCHHBIMH B
CTaHIapT OMOIMOTEKaAMHU

Brnaoeem:

— OCHOBHBIMH pHeMaMu
MIPOrPaMMHUPOBAHHUSI C HCIIOJIB30BAHHEM
sI3BIKa Java

Orenka 3a
KOHTPOJIBHYIO padoTy
Nel

Pasnen 2.
PacmmpenHbie BO3MOKHOCTH
s13pIKa Java

3naem:

— OCOOCHHOCTH  HCIIOJIb3yeMBIX B
HACTOSIIEE BpEMs CTAaHIAPTOB SI3bIKA
Java

— TPUHIUIB SPTOHOMHKH, CpEACTBA

pa3paboTku SPrOHOMUYHBIX
rpaduuecKux MOJTb30BATEIBCKUX
nHTepelicoB

Ymeem:

— (hopMUpOBaThH nepeyeHb  3a1a4
F03a0MJINTU-UCCIICTOBAHM,

IIPOTOTUIIUPOBATH rpapudeckue
T10JIb30BaTEIbCKNE UHTEP(DENCHI

— OINpEeAcIATh u BbIpabaThIBaTh
TpeOOBaHUs K uHTepdeicy

MIPOrPaMMHOTO MPOAYKTA
— THCaTh MPOTPaMMBbI C KOHCOJBHBIM U
rpadudeckuM HHTEpPericom

— TOJNB30BAThCS ~ BCTPOCHHBIMH B
CTaHJapT OubIMoTeKaMu

Braoeem:

— MeTo/laMu NPOCKTHUPOBAHUSA U
OILIEHKU 3PTOHOMHYHOCTH TpaudecKux
MOJIb30BaTEIbCKUX UHTEP(ENCcOB

— OCHOBHBIMH npreMaMu
IPOrpaMMHUPOBAHUS C HCIIOJIB30BaHUEM
A3bIKa Java

— IpueMaMu ONITUMU3AINN
MIPOrpaMMHOT0 Ko0J1a
— OCHOBHBIMH npueMamMu

OreHka 3a

KOHTPOJIbHYIO paboTy
No2
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TECTUPOBAHUS KOJa Ha Java

Paznen 3. 3naem: Onenka 3a
Pa3zpaboTka BeO-IpHIIOKEHH | — OCOOCHHOCTH ~ HUCHOJNB3YEMBIX B | JJAOOpaTOPHBII
C UCTOJIb30BaHUEM HACTOAIIEE BPEMs CTAaHAAPTOB S3bIKA | IPAKTHKYM
IKOCUCTEMBI (PpeiiMPOpKOB Java
Spring. — NPUHIMIIBI IPrOHOMHKH, cpenacTsa | OueHka 3a 3a4eT ¢
pa3paboTku OPrOHOMUYHBIX | OLIEHKOM
rpaduyeckux HOJIB30BaTEIbCKUX
uHTEepdeiicoB
Ymeem:

— MUCaTh MPOTPAMMBI C KOHCOJIBHBIM H
rpadgudyeckuM uHTEepdericom

— IOJIb30BaThCS BCTPOCHHBIMH B
CTaHAapT OMOIMOTEKaAMHU

Brnaoeem:

— METOJIaMH IIPOCKTUPOBAHHUS u
OIICHKH 3PTOHOMUYHOCTH TpapUIeCKIX
10JIb30BaTEIbCKUX HHTEP(EIHCOB

— OCHOBHBIMH preMaMu
MIPOrpaMMHUPOBAHHS C MCIIOJIb30BAHHEM
s13bIKa Java

— IpHeMaMu ONTHMH3ALIMH
MIPOrpPaMMHOTO KOJ1a

13. OCOBEHHOCTH OPTAHU3ALINU OBPA30OBATEJIBHOT'O ITPOLECCA AJIs1
HNHBAJINAOB 1 JINL C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31OPOBbAA

OOyyeHre WHBATUAOB W JIMIl C OrPAaHMYCHHBIMU BO3MOXXHOCTSIMH  37I0POBbBS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

— IlopsinkoM opraHu3aliii ¥ OCYIIECTBIEHHS 00pa30BaTeIbHOW AESITENhHOCTU
1o oOpa3oBaTeIbHBIM TIpOorpaMMaM BBICIIET0 00pa3oBaHHs — IMporpamMmaM OakajaBpHara,
nporpaMmaM croenuaiuTera, nporpammam maructpatypbl (Ilpukaz MunHucTepcTBa Hayku M
BhIcHIero oOpaszoBanus Poccuiickoit @enepanun ot 06.04.2021 No 245);

— Ilonoxennem o0 TOpPSAKE OpraHU3allid W OCYIIECTBICHHS 00pa3oBaTeIbHOU
JESATETLHOCTH TI0 00pa30BaTeNIbHBIM IpOrpaMMaM BBICHIETO OOpPa3OBaHHS — MPOTpaMMaM
OakamaBpuaTta, MporpaMMaM CHEIHaTUTeTa, MpOorpaMMaM MarucTparypsl QeneparabHOTO
TOCYJapCTBEHHOTO OIO/KETHOTO 00pa30BaTEebHOTO YUYPEKIEHUS BBICHIETO 00pa30BaHUs
«Poccuiicknii XMMUKO-TEXHOJOTHYEeCKU yHHUBepcuTeT umeHu .M. MenaeneeBa», TpUHATHIM
pemenueM Yuenoro copeta PXTY um. JI.U. Menneneera ot 28.12.2022, nmpotokon Ne 5;

— MeronnyeckuMu pEeKOMEHAANMSIMH IO OpraHH3allMi 00pa30BaTENbHOIO Mpollecca
it OOy4eHHs WHBATUIOB M JIMIl C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI B
0o0pa3oBaTeNbHBIX OpraHM3alMsSIX BBICHIETO O00pa3oBaHUs, B TOM YHCJIE€ OCHAIICHHOCTH
00pa3oBartenbHOro mpoliecca (YyTBEpKICHbI 3aMmecTuTesieM Munuctpa oOpazoBanus U Hayku PO
A.A. KiiumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«Pa3paborka Java npuioxeHuii ajs1 uudpoBoii TpaHchopManmumn»
OCHOBHOI1 00pa30BaTeIbHOIi IPOrpaMMbl
18.04.02 DHepro- u pecypcocOeperaromuye mporecchl B XAMAYECKON TEXHOJIOTUH, He(DTeXUMHUH
1 OMOTEXHOJIOTHU
Marucrepckas mporpamma
«udpoBuzanus XUMHUIECKUX TPOU3BOACTB U XUMUKO-TEXHOJIOTUICCKHIX MIPOIECCOBY

dopma o0ydeHwHs: OUHas

Howmep
OcHoBaHU€e BHECEHUS
n3MeHeHus/ CopepxaHue TOMOTHCHUS/ H3MEHEHHSI
U3MEHEHUS]/ TOTIOJTHEHUS
JOIIOJIHEHUA

MPOTOKOJI 3aceIaHusl Y YEHOI 0
1. coBera Ne oT

« » 20 1.
MPOTOKOJ 3aceIaHusl Y YEHOT 0
coBera Ne oT

« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI 0
coBera Ne oT

« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI 0
coBera Ne oT

« » 20 1.
MPOTOKOJI 3aceIaHusl Y YEHOI 0
coBera Ne oT

« » 20 1.

[ ]
o PXTY um. JI.1. MenaeneeBa

JJOKYMEHT IHHOAIIUCAH IIPOCTON
SJIEKTPOHHON IIOJIITNCBHIO
Bnagenen: Jlemewes Juumpuii Onezoeu 17
‘ O ) IIpopexmop no yuebHoil pabome,
Pexmopam
Tlommucan: 28:03:2026 14:46:42




