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Pabouas mporpamma cocrtaBieHa ¢ ydyérom TpeOoBaHuii denepasbHOTO TOCYJApCTBEHHOTO
oOpazoBarenbHOro cranmapra (mpukaz Ne 907 ot 07.08.2020) no crenmanbrocty 18.05.01 Xumudeckas
TEXHOJIOTHUS SHEPIOHACBIIIEHHBIX MATEPUAJIOB U U3ACIUN Ul ClIEHUAIN3alMK « XUMUYECcKasi TEXHOJIOTUS
OpPraHUYECKUX COCTMHEHHUI a30Ta» HAa OCHOBAHHWH YUeOHBIX TJIaHOB Habopa oOyuarommxcs 2022 roza.

Pa3pabotunk nporpaMmsl:

JloeHt JI.B. CmatnoBa

COI'1IACOBAHO

Pabouas mporpamMmMa paccMOTpeHa U 0100peHa Ha 3acedaHuu Kadeapbl «XUMUU U TEXHOJIOTHU
OpraHWYECKUX COCIMHEHHH a30Tay, mpoTokoa oT 11.05.2022 r. Ne 13.

3aBenytommii kageapoit  Coznacoséano P.3. 'unbmaHOB

YTBEPXJAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. Ieu ocBOEHHUS TUCHMIIJIMHBI

Llensimu ocBoeHMs aucHUIUTMHBL «llmaHMpoBaHME SKCHEPUMEHTa B XUMHUU W TEXHOJOTHI»
SBIISIIOTCSL:
a) TIOATOTOBKA CIIEIHAJIICTA, CIIOCOOHOTO TIIAHWPOBATh M MTPOBOAUTH HEOOXOIMMBIH HKCIIEPUMEHT B
XMMUU U TEXHOJIOTHH;
0) yCBOGHHE M PACKPHITHE CYITHOCTH TEOPUH U METOOB IJIAHUPOBAHUS SKCIEPUMEHTA;
B) opMHpOBaHUE 3HAHUHN B TNIAHUPOBAHUH, IPOBEACHNUU B 00pabOTKe pe3ynbTaTOB SKCIIEPUMEHTA.

2. MecTO AUCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Hucuumuba «llnanupoBaHMe 5SKCIEpUMEHTa B XUMHM UM TEXHOJIIOTMM» OTHOCUTCS K
bopmupyeMoii yyacTHUKaMu oOpa3oBarenbHbIX oTHomeHui yactu OOII u dpopmupyer y oOyuarommxcs
[0 clHeuualn3auuy  «XUMHYEecKas TEXHOJOIHMs OpPraHMYeCKUX COEAMHEHUH a30Ta» HaOop 3HaHMM,
YMEHUH, HABBIKOB U KOMIIETCHIIUM.

Jliis ycnemHoro ocBoeHust AMcuuIuinHbl «llnanupoBaHue s3KkcriepuMeHTa B XUMHM U TEXHOJIOTHM
oOyyaromuiics o cnenuanbHocTh 18.05.01 «XuMudeckas TEXHOJIOTUS YHEPTOHACKHIIIICHHBIX MAaTepHAIIOB
U U3/1€IMI» TOJDKEH OCBOMTH MaTepHall MPEeAIeCTBYIOIUX JUCLUIUINH!

1. BeruncnurenpHas MaTeMaTHKA
2. UupopManimoHHbBIE TEXHOJIOTHH

Hucummumna  «l[lmanupoBaHue  SKCIEpUMEHTa B XUMHM W TEXHOJOTHH»  SIBJISCTCS
IPEIIECTBYIOUIEH U HE0OX0IuMa Ul YCIEIHOTr0 OCBOEHUS MOCIEAYOIINX TUCIUITINH:

1. BrinonHeHue, MOATOTOBKA K MPOLEAYPE 3alIUTHI U 3aIIXTa BHITYCKHON KBaJTU(UKAITHOHHON
paboThI
2. Ilpon3BOCTBEHHAs TPAaKTHKA (HAyYHO- HCCIIE0BATENbCKAs padoTa)

3. KoMnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjibTaTe OCBOCHHUSA NUCHUIIJIUHBI

IIK 6 Crioco0eH ucnoib30BaTh METOAbI MATEMATHYECKOI0 MO/IeJIMPOBAHUS M ONITUMU3ALMH, VIS OLlEHKH U
NMPOTHO3UPOBAHHUS CBOWCTB U MPOEKTHPOBAHNUS TEXHOJIOTHYECKHX MPOIECCOB MPOU3BOICTBA HHANBUAYAJBHBIX U
cMeCeBbIX JHEProHACHIIEHHbIX MATEPUAJIOB € UCIOJL30BAHHEM COBPEMEHHBIX AKETOB ABTOMATU3UPOBAHHOTO
pacyeTra U NpPOeKTUPOBAHUS

HK 61 3HaeT METOAbI MATEMATHUUYCCKOT' O MOI[CJ'II/IpOBaHI/IH U OIITUMU3AIIUHN IJIAd OLICHKHU U HpOFHOSI/IpOBaHHH CBOﬁCTB u
HpOCKTHpOBaHI/IH TEXHOJOTNYCCKUX HpOHeCCOB HpOI/I3BOZ[CTBa I/IHI[I/IBI/I,E[yaJ'IBHI)IX U CMECEBBIX 3HepFOHaCLIHIeHHBIX
MaTepHalioB

IIK 6.2. YMeeT nporHo3upoBaTh CBOICTBa MaTepuaioB U 3 PEeKTHBHOCTh TEXHONIOTUIECKHX MTPOIECCOB MPOU3BOICTBA
WHINBUAYAIGHBIX H CMECEBBIX SHEPTOHACHIIICHHBIX MAaTEPHAJIOB C HCIIOJIB30BAHUEM COBPEMEHHBIX TAKETOB
ABTOMATH3MPOBAHHOTO PAaCcYeTa M MPOCKTHPOBAHUS

IIK 6.3. Bnageer MeToaMu MaTeMaTHYECKOTO MOJICTUPOBAHNS 1 ONTUMHU3AIINH, HABBIKAMU TIPOSKTHPOBAHHS
TEXHOJIOTUNYCCKUX HpOHeCCOB HpOI/ISBOJICTBa I/IHJII/IBI/IllyaIlBHBIX 1 CMCECEBBIX 3H€pFOHaCBIH_IeHHBIX MaTepI/IaJ'IOB C

HCII0JIb30BAHUEM COBPEMCHHBIX IMAKETOB aBTOMATU3UPOBAHHOI'O pacyucTa

B pe3yabTare 0cBOeHUSI TUCHMUILINHBI 00y4aIOIIMIACH T0JIKEeH

3HAaTh:

- METOJIbI HAYYHOTO MCCIICIOBAHNS,

- IPU3HAKH TTOJI00USI ¥ TEOPEMBI TEOPUH TTOA00US;

- OCHOBHBIE MPUHIIUIIBI TOCTPOEHHUS IJIaHA SKCTIEPUMEHTA;
- CTaTI/ICTI/I‘-IeCKI/II\/JI aHaJIn3 3KCHepI/IMeHTaHBHLIX JAHHBIX.
YMmeTh:

- OTIPENIENSATh Pa3MEPHOCTb 3a/1aY;



- IPOBOJUTH 3KCIIEPUMEHT NP MOUCKE ONTUMAJIbHBIX YCIOBHIA;

- 00pabaTbIBaTh pe3ybTaThl SKCIIEPUMEHTA.

Baagers:

- OCHOBHBIMH METOJAMHU HAYYHOI'O UCCIICIOBAHUSA;

- HaBbIKaMHU 3KCIICPUMCHTA,

- MCTOJaMH1 UCCIICAOBAHUA TCOPHUU HOI[O6I/ISI;

- HaBbIKaMU IMOCTPOCHUA SKCIICPUMCHTA,

- HaBbIKaMH O6pa6OTKI/I H aHaJIn3a SKCIICPUMCHTAJIbHBIX JAHHBIX.

4. CTpyKTYypa " coJep:KaHue TUCHUIIMHBI
OO6m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 3 3a4eTHbBIE eAMHUIBI, 108 yacoB.

Paznen nucumminHbl

Ceme-
CTp

Burs! yaeOHOH paboTHI (B 9acax)

Jlekuus

[IpakTuueckue
3aHATHUSL

Jlabopa-
TOPHBIE

KCP

CPC

O11eHOYHEIE
cpencTsa i
[IPOBEJICHUS
TEeKylleH U
MIPOMEXKY-
TOYHOH
aTTecTaluK

2

9

OCHOBHEIE 3Tallbl
MIPOBEICHUS
AKCIIEPUMEHTAIBHBIX
HCCJIEJOBAHUMN.
Knaccudukarus 3anaq
SKCIICPUMEHTA.

10

IIpuemsl
TUTAHUPOBAHHS 00BEMa
9KCIIEPUMEHTA C
ITOMOIIBIO
MaTeMaTHYCCKOU
CTaTUCTUKHU.

10

CBolicTBa IIJIAHOB
IKCIICPUMEHTA!
ITOJIHOTA,
c0aTaHCUPOBAHHOCTb,
PaHIOMH3UPOBAHHOCTD,
OJIOYHOCTH

10

Pacuer

K03 pHuIneHTOB
perpeccui, IpoBepKa
MX 3HAYHMMOCTH

10

PororabensHoe
KOMITO3UIMOHHOE
HHaHI/IpOBaHI/Ie

10

Hoxnan,
cooO1IeHne

CuMInIeKC-
HHaHI/IpOBaHI/Ie

10

KonTponbHas
pabota

IIpoBepka
nmapaMeTpruIECKUX
THUIIOTE3

10

IIposepka
CTaTUCTHYCCKUX
THUIIOTE3

10

Joxman,
cooOmenne

IIpoBepka 3HAaUMMOCTH
K03 PHUIINCHTOB.

10

KonTponbHas
pabora

HToro no cemectpy

10

18

36

18

36

3auer

5. ConeprxxaHue JeKIIUOHHBIX 3aHATHI 110 TeMaM




e MunukaTopsr
W Pasnen aucuuninHb Yacel Tema JIeKIIMOHHOTO 3aHATHUS JIOCTH KEHUS
KOMITCTEHIINU
1 2 3 4 5
1. | OcHOBHEIE STAIBI IPOBEICHMUS 2 3amaun TEOpEeTHIECKUX K 6.1
SKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUMN. uccnepoBannid. Kimaccuduxanms
Knaccudukamnus 3agaq sKCriepuMeHTa. 9KCTIEPUMEHTAIIBBIX
HCCIIETOBAHMI
2. | ITpuemsl IaHUPOBaHUSA 00BbEMa IKCIIEpUMEHTa 2 IIpencraBnenne o mapamerpax u | [1IK 6.1
C TTOMOIIIbIO MAaTEMaTHYECKOIH CTATUCTUKHU. (haxkTopax u NpenbsIBIsIEMbIE K
HUM TpeOoBaHMs1. OCHOBHBIE
CBOMCTBAa 00BEKTA.
3. | CBoiicTBa MIIAaHOB YKCIIEPUMEHTA: MOJIHOTA, 2 [Moctpoenue moaeneit. CyuHocets | IIK 6.1
c0anaHCHPOBaHHOCTb, PAaHJOMU3HUPOBAHHOCTD, nogo6us. Kpurepun nogodust
0JI0YHOCTB
4. | Pacyer ko3 pUIIMEHTOB perpeccuu, IpoBepKa 2 Hctopus pa3Burus. IK 6.1
MX 3HAYHMOCTH OmnpenencHus ¥ HOHSTHUSL.
5. | PoroTrabenpHOE KOMITO3UIIMOHHOE 2 CBoiicTBa IOTHOTO (PAKTOPHOTO K 6.2
IUTAHUPOBAHUE sKcniepuMenTa. Brrbop momerneit
MOJTHOTO (haKTOPHOTO
HKCIIEPUMEHTA.
6. | Cummiekc-TIIaHUPOBaHUE 2 JIpoOHBIN SKCTIEPUMEHT K 6.1
7. | IIpoBepka mapaMeTPHUCCKUX TUIIOTES 2 MeTo1 NOKOOpAMHATHON K 6.1
onTuMM3anuu. MeTon KpyToro IIK 6.2
BocxoxxaeHus1. CUMILIEKC IIK 6.3
TUIAHUPOBAHUE.
8. | IIpoBepka cTaTUCTUUECKHUX THIIOTE3 2 OneMeHTHI Teopuu BeposTtHocTH. | IIK 6.2
UucnoBble XapaKTEPUCTUKU
ciydyailHOW BeUYMHbI. YucnoBsie
XapaKTEePUCTUKH MOJ0KEHHSI.
9. | IIpoBepka 3HAUUMOCTH KOIPPHUIIUCHTOB. 2 XapakTepucTuka BUJIOB CBsI3Ei K 6.2
MEXAY psilaMy HaOJIIOICHHH.
Merto HaNMEHBIINX KBAaJPaTOB.
TecHoTa cBsA3e cinyyailHbIX
BEJIMYMH. PerpeccHOHHBIN aHanu3
BCEI'O 18
6. Conep:kaHue NPaAKTHYECKNX/CEMMHAPCKUX 3aHATHI
[TpoBeneHne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YUEOHBIM IJIAHOM
7. Coneprxxanue J1a00paTOPHBIX 3aHATHI
Mungukaro
pHI
Ne HOCTHIKEH
Pa3nen nucHuILInHb Yacsl Tema 3anaTus
n/m us
KOMIIETEHI]
uu
1 2 3 4 6
1. | Pacuer ko3¢ dunreHTOB perpeccun, MpoBepKa 6 BBognoe 3ansaTHe. MHCTpYKTaXK. K 6.3
WX 3HAUUMOCTH Jlaboparopras pabota Nel. CocraBieHue
MaTEeMaTHYECKOr0 IUIaHUPOBAHHMS
2. | PoToTabenbHOE KOMITO3UIIMOHHOE 6 Jlabopatopuas padorta Ne2. TTomnHbrii IIK 6.3
TUIAHUPOBaHUE (aKTOPHBIH IKCTIEPUMEHT
3. | CuMIuteKc-TUTaHUPOBAHKE 6 Jlabopatopuas padota Ne3. JIpoOHbIit IIK 6.3
(haKTOPHBIN SKCTIEPUMEHT
4. | TIpoBepka mapaMeTpUIECKUX THITOTE3 6 JlabopaTopnas pabota Ned. K 6.3
[TnanupoBaHue SKCIIEPUMEHTA ITPU
ONTHMAJIBHBIX YCIOBHSIX
5. | IIpoBepka CTaTHCTUYECKUX TUIIOTE3 6 JlabopaTopHast paboTa K 6.3
Ne5.Cratuctuueckuil ananus
MaTeMaTHYECKUX MoJeliel
6. | IIpoBepka 3HAYMMOCTH KO HHULIMEHTOB. 6 JlabopartopHras pabora Ne6. Ananusz K 6.3
PE3YJIBTATOB C MOMOLIBIO METOJIOM
HaMMEHBIINX KBaIPATOB.
BCEI'O 36




8. CamocTonTeIbHAS padoTa

HNupukatopst
No TeMbl, BHIHOCUMBbIE Ha CAMOCTOSITENIbHYIO
i pabory Yacel ®opma CPC JOCTHIKEHHUS
KOMITETEHITUH
1 2 3 5 6

1. | Knaccudukarus sKCriepuMEHTOB. 4 MIOArOTOBKA JOKJIa[a IK 6.1
MareMaTryeckas MOJIeb O0BEKTa K 6.2
ucciaenoBanusa. OCHOBHBIE ATAIbI IIK 6.3
MIPOBEACHUS IKCIIEPUMEHTATHHBIX
nccnenoBannid. Kimaccuduxanums 3amagq
sKcnepuMenTa. [lapaMeTpbl ONTHMHU3AIIHH.

DakTOpHI.

2. | [Tpuems! nmaHApOBaHUA 00BbEMa 4 IMOATOTOBKA OKJIaIa T[IK 6.1
9KCIEPUMEHTA C TOMOIIBIO 1K 6.2
MaTeMaTHYeCKON CTATUCTUKH. MK 6.3

3. | KoHuemnmuus nocienoBaTeIbHOrO 4 IMOATOTOBKA OKJIaIa T[IK 6.1
YCIIO)KHEHHUS pa3pabaThiBaeMON MOJIEIH. K 6.2
Oco0eHHOCTH BBISIBJICHHSI CYIIECTBEHHBIX 1K 6.3
(haKTOPOB CIIOKHOTO Tporiecca. BrIsBiieHHEe
(hakTOPOB, OKA3BIBAIOIINX BIMSIHUC HA
(YHKIHIO OTKITHKA C TOMOIIBIO0 METO/1a
PaHIrOBOY KOpPEISLIUU.

4. | Pa3noxxenue QyHKIMH OTKINKA B 4 MOJrOTOBKA JA0K/Iaga [IK 6.1
CTETIeHHOH psifi, KOAUPOBaHHE (Hak-TOPOB. K 6.2
Bo3MOKHOCTD IITaHUPOBAHUSA K 6.3
9KCIEPUMEHTA, HAWITYyYIIIM 00pa3zoM
COOTBETCTBYIOIIETO [IEIH MCCIICTOBAHNUS.

5. | KomupoBanwue paxtopoB. MaTpuirst 4 MHOArOTOBKA JOKJIaaa IIK 6.1
IJTAHUPOBAHUS SKCIIEPUMEHTA. K 6.2
Panpgomusanus oneiToB. [IpoBeneHue 1K 6.3
sKcriepuMenTa. [IpoBepka oTHOPOTHOCTH
JUCTIEPCUU TapallieTbHBIX
OTIBITOB,BOCIIPOU3BOIUMOCTD
SKCIIEPUMEHTA.

6. | O6o6UIaOIIMI OTIpeNeNIOIINI KOHTPACT. 4 MOJrOTOBKA K KOHTPOJILHOW paboTe MK 6.1
IInanupoBaHue KCIEPUMEHTOB IIPU IIK 6.2
MIOCTPOEHHUH KBaAPATUUHON MOJEINH. IIK 6.3
OpToroHanbHOE IEHTPATFHOES
KOMMO3HITMOHHOE TUITAHIPOBAHUE.

7. | [InarHupoBaHME KCIIEPHUMEHTA IIPH TTOUCKE 4 MHOArOTOBKA JOKJIaaa I[IK 6.1
ONTUMAJILHBIX yCI0BUM. MeTon I[IK 6.2
[IOKOOPAMHATHOM onTUMM3auu. MeTox IIK 6.3
KpyTOTO BOCXOXKAeHU. CHMITIEKC-

IJIAHUPOBAHHUE.

8. | ®usnueckue BeauyuHbl. OCHOBHBIC 4 MOJATOTOBKA JIOKJIaja K 6.1
MIOHSTHSI TEOPUU U3MepeHU. MeTo bl K 6.2
n3mepenuil. [lorpermHocTr H3MepeHHH. K 6.3
MartemaTrueckast MOAeTs (OPMUPOBAHUS
pe3ynbTarta u norpentHocty Mamepenust.

[IpaBuia u GoOpMBI IpeICTaABICHUS
pe3yNbTaTOB U3MEPEHUN

9. | TunoBsle 3aKOHBI pacHpeeNeHuUsI. 4 MOJIrOTOBKA K KOHTPOJIbHOH paboTe MK 6.1
I'eoMeTrpuueckoe pacnpeeneHue. K 6.2
BbuHoMuanbHOE pacmpeneseHue. K 6.3
Pacnpenenenune Ilyaccona. PaBHoMepHOe
pacnpenenenyue. JKCIIOHEHIIMATbHOE
pacnpenenenune. HopmanbHbIi 3aK0H
pacnpeneneHus.

BCEI'O 36
8.1 KoHTpoJb camocTosATeIbHOM padoThI
MunukaTopsl
Ne TeMbl, BHIHOCUMBIE Ha CAMOCTOSITENILHYIO
Yacer ®dopma KCP JIOCTIKEHUS
/11 paboty

KOMIICTCHIIUH




1 2 3 5 6

1. | Knaccudukanus s5KCIIEepUMEHTOB. 2 3acIyIIMBaHue TOKIaa K 6.1
Maremarnyeckast MOJIEIL OOBEKTA 1K 6.2
ncciaenoBanua. OCHOBHBIE DTAITbI 1K 6.3
MIPOBEACHUS IKCIIEPUMEHTATHHBIX
nccnepoBannid. Kimaccuduxanus 3amagq
sKcnepuMenTa. [lapaMeTpbl ONTHMHU3AIIHH.

DaKTOpHI.

2. | Ilpuemsl miaHupoBaHus 00beMa 2 3aciIylIMBaHKE JOKJIa/1a IK 6.1
JKCIEPUMEHTA C TOMOLIBIO K 6.2
MaTeMaTH4eCKON CTATUCTUKH. 11K 6.3

3. | KoHuenmus nocienoBaTeIbHOTO 2 3aciIylIMBaHUE JTOKIaaa IIK 6.1
YCIIOXKHEHUS pa3padaThIBACMON MOICIIH. K 6.2
OCOOCHHOCTH BBISBJICHUS CYIIECTBCHHBIX IIK 6.3
(haKTOPOB CIIOKHOTO Tporiecca. BrisBieHme
(hakTOPOB, OKA3BIBAIOIINX BIMSIHUC HA
(YHKIHIO OTKITHKA C TTIOMOIIBIO METO/1a
PaHIOBOM KOppPEISLIUU.

4. | PaznoxxeHne pyHKIINN OTKINKA B 2 3acIIyIIMBaHKUE JOKJIana T[IK 6.1
CTETIeHHOH psifi, KOAUPOBaHHE (Hak-TOPOB. K 6.2
Bo3MoKHOCT NITaHUPOBAHUSA K 6.3
SKCIEPUMEHTA, HAWITy4IIUM 00pa3oM
COOTBETCTBYIOIIETO LIENIH HCCIIeIOBAHNUS.

5. | Koguposanue ¢axktopoB. MaTpuiist 2 3acinylIMBaHUe A0KIaa IK 6.1
IIJIAHUPOBAHUS IKCIIEPUMEHTA. IIK 6.2
Panpomusanus oneiToB. [IpoBeneHue K 6.3
skcnepuMenTa. [IpoBepka 0HOPOIHOCTH
JUCTIEPCUH TTapauIeIbHbIX
OTIBITOB,BOCIIPOU3BOTUMOCTh
SKCIICPUMECHTA.

6. | ObobmIaromuil OIpeAeIAIOMNI KOHTPACT. 2 MIPOBEpKa KOHTPOIBHOM paboThI K 6.1
[InanupoBaHue SKCIEPUMEHTOB NIPU K 6.2
MIOCTPOEHHUH KBaJAPATUYHON MOJEINH. IIK 6.3
OpToroHanbHOE IEHTPATBFHOE
KOMIO3HITHOHHOE TJIAHNPOBAHUE.

7. | OboOuIaronuil ONpeaAeSIFOIINNA KOHTPACT. 2 3aciIyIIMBaHKe JOKIaaa IK 6.1
IInanrpoBaHue KCIEPUMEHTOB IIPU K 6.2
MTOCTPOCHUH KBAJPATHIHON MOJIEIIH. K 6.3
OproroHanbHOE IIEHTPAIBEHOE
KOMIO3HITHOHHOE TJIAHNPOBAHHE.

8. | ®usnueckue BeauyuHbl. OCHOBHBIC 2 3acIylIMBaHue I0KIaa K 6.1
MTOHATHUS TEOPUH H3MepeHuil. MeToabl 11K 6.2
n3Mepenui. [lorpenHocTu u3MepeHuu. K 6.3
MaremaTmyeckast MOJIenb (POPMUPOBAHUS
pe3ynbpTarta u norpemsoctu MamepeHus.

[paBuia u GOpMBI IpEICTABICHIUS
pe3yIbTaTOB M3MEPECHUH

9. | TunoBsle 3aKOHBI paclpeeNeHuUsI. 2 IpOBEpKa KOHTPOJILHOM paboThI MK 6.1
I'eomeTpuueckoe pacnpeneneHue. K 6.2
BunomuanbHOE paciipeeseHue. K 6.3
Pacnpenenenue [lyaccona. PaBHomepHoe
pacnpeneneHue. JKCIIOHSHIINATEHOE
pacnpenenenune. HopmanbHbIi 3aK0H
pacnpeneneHusl.

BCETO 18

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMbI OLIEHKHU 3HAHM I

[Tpu orieHKe pe3yNbTaTOB AEATEIHHOCTH OO0YYAIONIMXCs B paMKaxX AuCHUIUIMHBI «[manupoBaHue
HKCHEpUMEHTa B XMMUU U TEXHOJOTUW» HCIIONB3YyeTCs peHTHHroBas cuctema. MakcUMallbHOE U
MHHHAMAJIbHOE KOJIMYECTBO OAJUIOB IO Pa3iIM4YHBIM BHIaM ydeOHOH paboTsl omucaHo B «llomoskeHnn o
0aJNIbHO-PEUTHHIOBON CHUCTEME OLEHKM 3HAHUH CTYJEHTOB M O0ecleyeHusi KauecTBa y4eOHOTro

npoueccay PI'bOY BO KHUTY.




PeliTunroBas oneHka GopMHUpYeTCss HA OCHOBAaHUHU TEKYILETO M MPOMEKYTOYHOTO KOHTPOJIA. 3a
KOHTPOJIbHBIC TOYKH CTYACHT MOXKET IMOJYIUTh MHHUMAJIbHOE U MAKCHMAJIbHOE KOJIMYECTBO OAJIIIOB (CM.
TaduIy).

O1eHOYHBIE CPeACTBA Koa-Bo Mun.oaios Makc.6a/1;10B
10-ii cemecTp
Joxknaz, coobiieHue 7 42 70
KontponsHas pabora 2 18 30
Hroro 60 100

10. OueHouyHble CcpeacTBAa ISl TEKYUIEr0 KOHTPOJISL YCHEeBAEMOCTH, NPOMEKYTOYHOI
aTTeCcTAlMHU M0 UTOTaM OCBOEHMS TN CHUIIHHBI
OueHouHbIe cpeicTBa ISl MPOBEACHMSI TEKYIIETO KOHTPOJIS YCIEBAaEMOCTH, MPOMEKYTOUYHOM
arTecranuu u WTOTOBOM aTTecTanuu pa3pa6aTHBa}0Tcs1 COT'JIaCHO ITOJIOKCHHUIO O CDOHI[aX OLICHOYHBbIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboueil mporpaMMbl U OQOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UndopmanuonHo-MeToAMYeCKOe 0OecniedeHne TUCIUTIINHBI

11.1. OcHoBHas JiuTEpaTypa

[Tpu usyuenun nucuuIuivHbl «llnmaHupoBaHue FIKCIEPUMEHTA B XMMHUH U TEXHOJIOTUN) B KaueCTBE
OCHOBHBIX UCTOYHUKOB MH(OpMAIKM PEKOMEHAYETCsl UCIIOJIb30BaTh CIIEYIOILYIO JUTEPATYPY:

OcHoBHbIE HCTOYHMKH MH(oOpManun KosnyecTBo 3k3eMILISAPOB

H.®. Tumepbaes, A.W. UBanos, P.I'. Cadums, 129 sx3. YHUILL ®I'BOY BO «KHUTY »
OcHOBBI HayYHBIX UccaeaoBaHuil. Opranuzamnus u
IUTAHUPOBAHKE SKCIIepuMenTa [ Y4ueOHuK] yueo.
mocobue: Kazans : , 2013
J.U. CarneeB, OCHOBBI Hay4HBIX UccienoBanuid, | 66 sx3. YHUL] ®T'BOY BO «kKHUTY »
OpraHu3anys U IJIaHUPOBaHUE dKCIIEPUMEHTA
[Yuebnuk] yue6. nocobue: Kazanb : U3a-Bo
KHUTY, 2016
C.N. Jlykesinos, A.H. ITanoB, OcHOBBI http://znanium.com/go.php?id=972678
MH)XeHepHoro skcnepumenTa [IIpouee] Yuebnoe | Pexum goctyna: no noanucke KHUTY
nocobue: Mocksa : U3narensckuii Lientp PUOP;
Mocksa : OOO "HayuHo-H31aTeNbCKUI LIEHTP
NHOPA-M", 2018
O. I1. /IsopsiuunoOBa, JI. U. Hazuna, JI. b. http://www.iprbookshop.ru/88431.html
JIuxauesa, [lTannpoBaHue U OpraHu3anus Pexxum noctyna: mo nognucke KHUTY
9KCIIEPUMEHTA [ DJIEKTPOHHBIN pecypc]
JlabopaTopHbIit TPakTUKyM. Y4eOHOe ocodue:
Boponex : Boponexkckuii rocy1apCTBEHHBII
YHUBEPCUTET MHKEHEPHBIX TeXHOI0ruM, 2019

11.2. JonoaHuTebHAS JIUTEPATYypa
B kauecTBe [OMOTHUTENBHBIX WMCTOYHHKOB WH(MOPMALMM PEKOMEHAYETCS HCIONIb30BaTh

CJIEYIOIYIO JINTEPATypy:

JonoJIHUTeIbHbIE HCTOYHUKH HH(OPMALIMU Kosn4yecTBo 3K3eMILISAPOB
3. A. AaucumoB, M. B. Bosipckuid, http://lwww.iprbookshop.ru/75439.html
[InanupoBaHue U OpraHu3anys dKCIEPUMEHTa Pexum nocryna: no noanucke KHUTY

[DnexTponHbIH pecypc]| YuebHoe mocooue:
Homkap-Ona : TIoBOKCKHMIL TOCYIAPCTBEHHEIH
TEXHOJIOTHYECKUI yHUBEpCUTET, 2015

E.B. Yepnsbiuesa, .P. Cepbix, OcHoBbl HayunsIx | 1 3x3. YHUL] ®TBOY BO «KHUTY»
UCCIIEIOBaHNM, IJITAHUPOBAHUE U OpraHu3alus
JKcriepuMenTa [ YueOHuK] yue0. mocodue s
MAarucTpaHTOB HaIpasil. "YIpaBiieHHE
kadectBoM': benropon : , 2014

, MaTeMaTtnueckoe MOJEIUPOBAHUE U 53k3. YHUIL] ®I'BOY BO «KHUTVY »




IUIaHupoBaHue skcnepumenta [[Ipoyee] cOopHUK
craren: JI. : Xumms, 1971

b.1. Mxenbsckuii, B.A. M>kenbckas, 1 ax3. YHUILL ®I'BOY BO «KHUTVY »
WNnxeHnepHble METOIBI PEIICHUS 3a]1a4
onTtuMu3anuH [3agadHuk]| Yueb.mocodue mo
kypcy "Cneurnassl BM (ontumuzanus B CAIIP":
M. : U3a-B0o MDBMH, 1998

®. I'. Axmanues, P. M. T'unbhanoB, http://www.iprbookshop.ru/73309.html
MaremaTruueckoe MOACIMPOBAHNUE U METOIbI Pexxum noctyna: o nognucke KHUTY
ONTUMHU3ANNH [ DIEKTPOHHBINA pecypc]| YueOHoe
nocobue: Kazans : Kazanckuii rocygapcTBEHHBIH
aApXUTEKTYPHO-CTPOUTENbHBIN YHUBEpCcUTET, DbC

ACB, 2017
A.T. Cyxapes, A. B. Tumoxos, B. B. ®enopos, https://urait.ru/bcode/444155
Meroap! ontumuzanu [[Ipodee] YueOnuk u Pexxum noctyna: o nognucke KHUTY

npakTukym st GakanaBprara u MarucTparyphl:
Mocksa : FOpaiit, 2019

11.3. D1eKTpOHHBbIC HCTOYHUKHU HH(pOpMaLH
HpI/I HU3YUCHUNU OUCHUIIJIMHBI ((HJIaHI/IpOBaHI/Ie OKCIICPUMCHTA B XHMHU HW TCEXHOJIOTHU»
MPEeyCMOTPEHO UCTIOIb30BAHUE ITEKTPOHHBIX UCTOYHIUKOB HH(POPMAIIIH:

. Onextpounnslii karanor YHULL KHUTY: Pexxum poctyma: http://ruslan.kstu.ru/

. OBC «Jlanb»:Pexum goctyma: https://e.lanbook.com

. O6pazoBarenbHas mnatdopma «HOpaiit»: Pexxum noctymna: https://urait.ru/

. OBC «Znanium.comy»: Pexxum moctymna: http://znanium.com/

. OBC YuuBepcurerckas 6ubaunoreka onnaiiH: Pexxum noctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum nocryma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pexum nocryna: https://www.book.ru/

. Hayunas snextponnas 6ubnuoreka https://elibrary.ru/
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11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3sl naHHEBIX

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

WHudopmannoHHbIe CLIPaBOYHBIE CHCTEMBI

CrnpaBouno-npaBoBas cucreMa «[’APAHT» Jloctyn cBOOOHBIN: WwW.garant.ru

CnpaBouno-nipaBoBas cucrema «Koncynerantllmrocy Jloctyn cBoboaHbINi: www.consultant.ru
BuprtyanbHbie 1a0opaTopuu U TEXHUYECKHE CUMYIATOPHI. JlocTyn cBOOOIHBIH.

CoBpemeHHbIe MTpodeccoHalIbHBIE 0a3bl TaHHBIX (B TOM YHUCIIE MEXAYHapoIHbIe pedepaTuB-Hble 0a3bl
JAHHBIX HayYHBIX W3JIaHUI) U HH(OPMALIMOHHBIE CIPABOYHbIE cUCTEMBI. JlocTyn cBOOOHBIN.
https://lib.tusur.ru/ru/resursy

12. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI
JInneH3upoBaHHOE MPOTPAMMHOE 00ECTICUeHUE i CBOOOTHO PACIPOCTPAHAEMOE ITPOTrPAMMHOE

o0ecrniedyeHre, B TOM YHCIIE€ OTEYECTBEHHOTO IIPOU3BOCTBA, UCIIOJIb3yeMOe B YUeOHOM Ipoliecce Mpu
OCBOGHUU NUCHUIUIHHBI «[[1aHrpoBaHNE SKCTIEPUMEHTA B XUMUHU H TEXHOJIOTHI:



Oducnsie u aenoseie mporpammbl: ABBY'Y FineReader 9.0 npod;
Oducurie u nenoseie nporpammbl: MS Office 2007 Russian;
Oducueie u aenoseie mporpammbr: MS Office 2007 Professional Russian;
OducHbie u aenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip
brnoknot Notepad
Sunexc bpaysep
HomnomaurensHoe [10 moctymHoe mo 6ecruiatHoi moanucke ot Microsoft

Oducueie u ngenoseie mporpammbl: Microsoft Office 365 Bepcus asist ctyaeHToB
Oducuple u aenoeie mporpammbl: Microsoft Office 365 Bepcus as npenogaBaTeneit

VYdeOHbIe ayIUTOPHH [T IPOBEICHUS YICOHBIX 3aHSATHI OCHALIICHBI 000PYI0BAaHHEM:

- MPE3EHTAI[MOHHAS TEXHUKA (TPOEKTOP, IKPaH, HOYTOYK, MaTepuaibl K MyJIbTUMEINHHON J1e-
MOHCTpAIIUH);

- KOMITBIOTEPHI [Tl IPOBEICHUS JTA0OPATOPHBIX 3aHATHH.

TexHMUeCKUMH CpeICTBAMU O0yUCHHS:
- YKa3aHus K 1a00paTopHbIM paboTaM;
- CTOJIbI U CTYJIbS;

- MeJIOBas 1OCKa.

[TomerieHus A CaMOCTOSTENbHOM padOThl OCHAIIEHBI KOMITBIOTEPHON TEXHUKOU
C BO3MOXXHOCTBIO MTOAKIIOUEHUS K ceT «HTepHeT» 1 06ecreueHbl JOCTYIIOM B 3JIEKTPOHHYIO
unpopmanuonunyto cpeny KHUTY.

13. O0pa3oBaTe/bHbIE TEXHOJIOTHH

KonuuecTBo 4yacoB 3aHsATHH, MPOBOAUMBIX B MHTEPAKTUBHBIX (popMax B y4yeOHOM Ipoliecce Mo
mucuuiuinHe «InaHnpoBaHue SKCIepUMEHTa B XUMHUU U TEXHOJIOTUN» cocTanisier 11 .

B npomnecce ocBoenus aucummiauHbl «llnaHupoBaHue sKcriepuMEHTa B XMMHHM M TEXHOJIOTHUN»
UCTOJB3YIOTCS CIEeNyIoIIKe 00pa3oBaTeIbHbIE TEXHOJIOTHH:
B kauecTBe 00pa30BaTEIbHBIX TEXHOJIOTUN MOTYT OBITh UCIIOJIb30BAHBI:

* TUCKYCCHS,;
* oOyuaromye Urpsl (pojaeBble UTPbl, UMUTALIUH, IEJIOBBIE UTPbI U 00Pa30BaTENIbHBIE UTPHI);

* U3y4YEHHE U 3aKpeIlJIeHHe HOBOIO MaTepHalla Ha MHTEPaKTUBHOM JIeKIUH (JIeKuus-0ecena, JeKIus —
JMCKYCCHSL, JIEKIIHUA € pa300pOM KOHKPETHBIX CUTYaIMi, JIEKLUS C 3apaHee 3allIaHuPOBAaHHBIMU
olnOKaMu, JIEKIIUs- Tpecc-KOHPEPEHLINs, MUHU-TIEKIINS);

* 00cy>KIeHre 1 pa3perieHue npodieM («mMo3roBoit mtypmy», [IOIIC- dopmyna, «aepeBo pereHuin,
«@HaJIN3 Ka3yCOBY», «II€PEroBOPbI M MEAUALIUA», «JIECTHULBI U 3MEUKMY);



