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ITpopexTop no yuebHol paboTte
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Paboyas nporpamMmma AVCUMNMVHBI B BUAE 3MEKTPOHHOIO JOKYMEHTa BbIrpy>KeHa 13
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MpocTas anekTpoHHasa noanwuce, ID nognuen: 1060

Moanwucan MpopekTop no y4ebHon pabote [.LU. CyntaHoBa

[ata 30.05.2022

PABOYAS TIPOTPAMMA
o pucauminiae «BBIYUCJIUTEJIBHASN MATEMATHKA»

CnenuanbHOCTB: 18.05.01 Xumuyeckasi TEXHOJIOTHSI DHEPTOHACHIIIEHHBIX
MAaTEpUAIIOB U U3ICIINI

Creunanuzarus: XuMHYecKasi TEXHOJIOTHS OpPraHNYeCKUX COeTUHEHH a30Ta

Kpamudukanms BeimyckHuka: MHxeHep

dopma 00ydeHus: Ounas

HNHucturyrt: W H>KeHEepHBIM XUMHUKO-TEXHOJIOIMYECKUNA HHCTUTYT

Kadenpa-pa3zpaboruuk: Kadenpa «Xumudeckoli KHOCPHETHKI

Kypc; cemectp 3,9

Bun Harpysku Yacel 3a4éTHbBIE €TUHUIIBI

Jlexnust 36 1

JlaGoparopHas paboTa 36 1

KoHTposb camocTosiTenbHON paboThl 18 0,5

CamocrosTenpHas pabora 63 1,75

®dopwma arrectanun: JKk3aMeH (5 cem) 27 0,75
Bcero 180 5)

Kazans, 2022




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:

AccucreHnr D.A. BacuibeBa
ITpodeccop I.b. IIpocBupHUKOB
COI'1TACOBAHO

PabGouass mporpamma paccMoTpeHa W oJ00peHa Ha 3acemaHu Kadeapbl «XUMHYECKOU
KuOepHeTHKH», mpoTokon ot 06.04.2022 r. Ne 10.
u.0. 3aBenyromiero kapeapor  Coznacosano J1.B. TyHues

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ieu ocBOEHHUS TUCHMIIJIMHBI

LlenstMu OCBOCHUSI TUCIUIUIMHEI «BBIUMCIUTENbHAS MAaTEMaTHKay SBIISIOTCS:
a) o0yueHHe ClIOCOOHOCTH pelllaTh CTaHAAPTHBIE 33]jauu MPO(ECCHOHANTBHOM NesITEIbHOCTH C
PUMEHEHHEM BBIYMCIUTEIBHBIX METOAOB, IPOBOAUTE 00paOOTKY M aHAIN3 ITOJTyYCHHBIX PE3YJIbTATOB;
0) popMHpOBaHNE HABBIKOB UCIIOJIB30BAHUS CTAHJAPTHBIX TAKETOB aBTOMAaTH3UPOBAHHOTO pacueTa u
POEKTUPOBAHUS TEXHOJOTMYECKUX MPOLIECCOB;
B) 00y4ueHHe criocCOOHOCTH IIPOBOAUTH MAaTEMATHUYECKOE MOEINPOBAHNE TEXHOJOIMYECKOT0 MPOoIecca C
UCIIOJIF30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuurimHa «BeluuMcinTeIbHAas MaTeMaTHKa» OTHOCHTCS K oOs3arenbHor dwactu OOIl u
dbopMupyeT y 00ydaroluxcs Mo crenrain3anud «XUMHYecKas TEXHOJIOTUS OPraHuYeCKUX COeAMHEHUN
a30Ta» HaOOp 3HAHMIA, YMEHU, HABBIKOB U KOMIICTCHITHIA.

s ycremHoro OCBOEHUSI TUCHUILIMHBI «BbluuciuTenbHas MaTeMaTHKa» OO0y4arouiuiics Mo
cnenuanbHocTl 18.05.01 «Xumuueckass TEXHOJOTUS SHEPrOHACBHIIIEHHBIX MAaTEpUalOB U H3JAEIHI»
JOJKEH OCBOUTH MaTepUall MPeIIeCTBYIOIINX JUCIUILINH:

1. Breiciiast MaTeMaTtuka
2. UupopManimoHHbBIE TEXHOJIOTHH

JuctumuimHa «BeraucauTenbHas MaTeMaTUKay SIBJSICTCS TPEIIICCTBYIONIEH U HeoOXoauma st
YCTIEUTHOTO OCBOCHHUS MOCIEAYIOIIUX TUCIUTLINH:

1. BeimosHeHHE, TOATOTOBKA K MPOLIEAYPE 3aIIUTHI M 3aIIUTa BHITYCKHON KBATH(PUKAITMOHHON
paboThI
2. CucreMsbl yIpaBlieHUs] XHMUKO-TEXHOJIOTHUESCKUMH TTPOIECCAMHU

3. KoMnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjibTaTe OCBOCHHUSA NUCHUIIJIUHBI

OIIK-1 CnocobeH nucnojib30BaTh MaTeMaTHYeCKHe, eCTeCTBEHHOHAYYHble M HHKeHepPHbIe 3HAHMA /ISl peleHust
3aJa4 Npo(ecCHOHAJBLHOM NeATeJbHOCTH

OIIK-1.1. 3naer ¢pyHIaMeHTaIbHBIE 3aKOHBI ¥ OHATHS MaTeMaTHUECKUX, €CTECTBEHHOHAYUHBIX U MH)KCHEPHBIX 3HAHUH,
TEOPETHYECKUE U IKCIIEPUMEHTAIbHBIE METO/IbI PelIeHHs TPO(EeCCHOHANIBHBIX 3a/1a4, OCHOBBI IPOSKTHPOBAHUS
TEXHUYECKHUX 00BEKTOB, 3aKOHOMEPHOCTEH M MPOTEKAHM XMMUYIECKHX NPEBpaIleHUil B MacITabax MpOMBIIIJICHHOTO
obopymoBaHus

OIIK-1.2. YMeeT npUMEHATh 3aKOHbI U MOHATHS MATEMAaTUUECKUX, ECTECTBEHHOHAYYHBIX U MHKEHEPHBIX 3HaHUH,
TEOPETHYECKNE 1 SKCIIEPHUMEHTAIbHBIE METOABI PEIIeHHs TPO(eCCHOHAIBHBIX 3a/1a4, 3aKOHOMEPHOCTH MIPOTEKAHMS
XMMHUYECKHX MTPEBPAIIEeHNH, IIIaHUPOBATh U CTABUTH HAYYHBIH SKCIEPUMEHT, 00pabaThIBaTh Pe3yJIbTaThl H3MEPEHHH,
NPUMEHSTH (GyHIaMEHTaJIbHbIe (PU3UIECKUE 3aKOHBI JJIs1 PELICHUS MH)KeHEPHBIX 33134

OIIK-1.3. Brageer HaBbIKaMH IPUMEHEHHS 3aKOHOB U MOHATHH MaTEMaTHYECKUX, €CTECTBEHHOHAYYHBIX M HHKEHEPHBIX
3HaHUI, METOAaMHU HCCIEI0BAHUS (PH3UKO-XMMHUIECKUX CBOIICTB MaTepHajoB M U3/ B COOTBETCTBHUH CO CIICITU(PIKON
CHENHANbHOCTH, HAaBBIKAMH Pa0OTHI C I3MEPHUTEIBHBIMH ITPHOOPAMH M MaTEMAaTHIECKUMHU METOIaMH 00pabOTKH

OKCIICPUMEHTAJIbHBIX PE3YJIbTAaTOB, HABBIKAMU KOMITBFOTCPHOI'O0 MOACIIMPOBAHUA
B pe3yabTare 0cBOeHUSI TMCHMILINHBI 00y4aIOIIMIACH T0JIKEeH

3HaThb:

- OCHOBHEIC IIOHATHUA, onpeneneHI/m, METOAbI U
CI/IMBOJ'II/IKy BBI‘—II/ICJ'IHTCJ'IBHOﬁ MaTEMaTHKU,

- OCHOBHBIC MC€TOIbI U aJIFOpI/ITMBI pemeHI/m
CTaHI[apTHI:IX 3a1a4 BBI‘IHCHHTGHBHOP'I MaTEMAaTUKU,

- OCHOBBI BEIYHCIUTEIHLHOMN MaTe€éMaTuKu, METOJAbI U



MMPUEMBI TCOPETUUYCCKOI'O U SKCIICPUMECHTAJIbHOI'O

HCCIICAO0BaHUs, TPUMCHACMBIC UI PCIICHUA 3a1a4 B

po(ecCHOHATLHON IS TEIIEHOCTH

YMmeTh:

IMPUMCEHATH OCHOBHEBIC ITIOHATHS TP PECIICHHUU

THUIIOBBIX 3aJa4 BBIYHMCIIMTEILHOM MaTEMAaTUKU,

MMPCAJIOKCHHBIMU MCTOJaMM

- peuiaTtb CTaHAAPTHBIC HpO(beCCI/IOHaJ'IBHBIC 3aJa4uu

HCIIOJIB3YS METOABI BBIYHCITUTEIILHOM MaTEMAaTHKU,

- ; BBIOMpATh ONTUMAJIbHBIA METOJ] pEIICHHS U

000CHOBBIBaThH CBOI1 BEIOOD;

Baagern:

- BJIaJCTh OCHOBHBIMH INOHATHUAMHN, MECTOAAMU

MAaTCMAaTUYCCKUM alliapaToM BEIUHMCIIMTEIHON MaTeMaTHKH

IIpU pCHICHUHN CTAHAAPTHBIX 3ada4:

- BJIaACTb OCHOBHBIMHU INOHATUAMHA, TCPMUHAMHA

JUCHHUIINIMHBI, MATCMATUYCCKUM allllapaToM

BBIYHCIIMTEIEHOMN MaTEMAaTUKH, HABbIKaMH BI)I60pa,

MNPUMCHCHUA MCTOAOB U AJITOPUTMOB IJIsI PCIICHUA

CTaHJAPTHBIX HpO(l)eCCI/IOHaJ'II)HI)IX 3aaa4,

- BJIaJJCTh HaBbIKaMH BH60pa 1 OLICHKH OIITHMAJIbHBIX

METO/I0B HCCIeI0BaHUM, criocobaMu U popmMaMu

MNpEaACTaBJICHHUSA MMOJTYYCHHBIX PE3YJIbTATOB TCOPECTUUCCKOTO

N OKCIICPUMEHTAJIBHOT'O UCCIICJOBAHUA 00BEKTOB

HpO(l)CCCI/IOHaJ'H)HOI\/'I ACATCIIbHOCTH B TCPMHUHAX HpeHMCTHOﬁ

oOnactu

4. CTPYKTYpa M cojiep:KaHue TUCIHUIIHHbI
OO6mmas Tpya0EMKOCTh TUCIUIUIMHBI COCTABIISIET 5 3aUeTHBIX eauHull, 180 gacos.

Buier yueOHoM paboTHI (B 9acax) O11eHOYHbIE
CpeIcTBa s
Ne Pasznen nucuumivHel Ceme- I1 JIabopa- HTpe(I)cBeﬂeI;HLﬂ
i 371e71 AUCLT ctp Jexuus PaKTHYECKUE abopa KCP CPC yiie
3aHATHS TOpHBIE TIPOMEXKY-
TOYHOMN
aTTeCTalluu
1 2 3 4 5 6 7 8 9
Bsenenue B Jlaboparopnas
BEIYUCITUTEIHHYIO pabora;
1. | maremaTuky 5 4 6 2 11 Pacuernoe
3aaHue;
OK3aMeH
YHucneHHble METOIbI JlaGoparopuas
2. | (UM) perenus 5 8 8 2 11 pabora;
YpaBHEHHI Pacuernoe
3. | UncrieHHbIe METOIbI 5 8 6 3 11 3aJiaHue




Bubr yaeOHo# paboThI (B Hacax) OrneHoYHbIE
CpeIcTBa s
Ne Pasnen aucuuninHb Ceme- [Ipaktnaeckue | Jlabopa- Tﬁ;ﬂ:;?
/I CTp Jlexuus KCP CPC
3aHATHUA TOpHBIE TIPOMEXKY-
TOYHOMN
aTTecTaluu
1 2 3 4 5 6 7 8 9
pelleHNs CUCTEM
JINHEWHBIX U
HEJIMHEWHBIX
ypaBHEHUN
4 YucnenHoe 5 4 4 3 11
WHTErPUPOBaHUE
5 AnrnpokcumManus 1 5 6 6 3 10
WHTEPHOJISIIHS
6 Huddepennnansasie 5 6 6 5 9
YpaBHCHHS
Hroro no cemectpy 5 36 36 18 63 JK3aMeH
5. Conep:kaHne JIeKIMOHHBIX 3aHATHH M0 TeMaM
Ne MupuxaTopsl
- /_n Paznen nucuuniauHbl Yacel Tema NeKIIMOHHOTO 3aHATHUSA JOCTUXKEHUS
KOMITETEHIIMU
1 2 3 4 5
1. | BBeneHue B BEIUUCIUTENBHYIO MAaTEMaTHKY 4 IIpenMer BbIUUCIUTEIBHON OIlK-1.2
MaremaTuku. [lorpeninocru.
Y CcTOMYMBOCTD, CXOUMOCTD,
KOPPEKTHOCTh
2. | Yucnennsie merop! (UM) pemenns 8 Pewenne anrebpanueckux u OIIK-1.1
YpaBHEHUH TPaHCLICHJICHTHBIX YPAaBHEHHM. OIIK-1.2
3. | UucneHHBIE METOIBI PEIICHUS CHCTEM 4 UucneHHbple METO/Ibl peLIeHUS OIlK-1.1
JIMHEHHBIX U HETMHEWHBIX YpaBHEHUN CHCTEM aNreOpandecKux OIIK-1.2
ypaBueHwuit (CAJLY). Ipsmere
METOBI PEIICHHS.
4, 4 UwcieHHBIC METOIBI PEIICHHS OIlK-1.1
CUCTEM HelMHeWHBIX ypaBHeHM | OITK-1.2
(CHY).
5. | UucneHHOE HHTETPUPOBAHUE 4 Uucnennsie Metobl Beruncnenus: | OITK-1.1
OTIPEJIENIEHHOTO UHTETpaia OIIK-1.2
OIlK-1.3
6. | AnmpokcUMaI¥s 1 MHTEPIIOJISIINS 6 AnmnpoxcuManus u OIIK-1.1
uHTEpHoAnus. MeTos OIIK-1.2
HAMMEHBIINX KBa/IPaTOB
7. | duddepenunansapie ypaBHEHHs 6 UYuceHHBIE METO/IBI PEIICHUS OIlK-1.2
OOBIKHOBEHHBIX
i depeHMaNbHBIX YpaBHEHUH
(OY) u cuctem OJ1Y
BCEI'O 36
6. Conep:kaHue NPAKTHYECKNX/CEMMHAPCKUX 3aHATHH
[TpoBeneHmne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YUEOHBIM IJIAHOM
7. Coneprxanue J1a00paTOPHBIX 3aHATHI
WNnnukarto
pHI
Ne Pazpen nucuuminHbl Yacsl Tewma 3aHsTHS flOCTIDRER
n/m us
KOMIIETEHI]
U
1 2 3 4 6
1. | BeeacHue B BEIYUCTUTEILHYIO MATEMATHKY 6 OcBoenne paboThl B HHTETPUPOBAHHOM OIlK-1.1
nakere MathCAD. 3HakoMcTBO ¢ OIIK-1.2




Munpukaro
pBI
Ne Pasnen aucouniaHb Yacer Tema 3ansaTHA JIOCTHAREH
n/m us
KOMIIETEHI]
20y
1 2 3 4 6
uaTepdeiicom. PaboTa B hopmynsHOM,
TEKCTOBOM U rpaMuecKUX peJaKTopax.
[TporpammupoBanue B maketre MathCAD.

2. | Yucnennsie Meroas! (UM) pemieHuns: ypaBHEHUH 8 Pemenne anrebpanyeckux u OIIK-1.1
TPAHCICHJICHTHBIX YpaBHEHUIl OIIK-1.2

3. | UncneHHbIe METObI PEIICHUS] CUCTEM 6 [Mpsimbie Metonsl pemennst CAJTY. Meron | OIIK-1.1

JIMHECHHBIX U HEJMHEUHBIX YPaBHEHUN oOpatHo#i Matpulpl. Meron Kpamepa. OIIK-1.2
Meron ["aycca, BBIOOD TI1aBHOTO
anemeHTa. Pemenne B makere MathCAD.
UYucnennsie Metoasl pemenns CHY.
MeTton npocToil uTepaluu, METOL,
Herotona-Padcona. Yciaosus cxomqumoctn
UTEPALMOHHBIX ITponeayp. Moaupukannu
OCHOBHBIX METOJIOB PEIICHUS CHCTEM
YpaBHEHHUH.

4. | YucieHHOE HHTETPUPOBAHNE 4 ITpubnuxeHHOE BRIYHCICHHUE OIIK-1.1
OIIPE/IEJICHHOTO UHTErpajla METOJaMHU OIlK-1.2
NPSIMOYTOJIEHUKOB, Tpaneuuii, CUMIICOHa.

Or1ieHKa MOTPEIIHOCTH METO/IOB.
Brruncnenue unTerpana ¢ 3alaHHON
TOYHOCTBIO

5. | AnmpoxcuMarus 1 HUHTEePIOIALUA 6 Mero/ HauMeHBLIUX KBaaApaToB. Beioop OIIK-1.1
BHJA U ONPEJEICHUE NapaMeTPOB OIIK-1.2
SMIIMPUYECKOH 3aBUCHMOCTH. Pemenue B
tabimne Excel, Mathcad.

6. | Auddepenunansapie ypaBHEHUS 6 UYwcieHHBIC METOIBI PEIICHHS OIlK-1.1
OOBIKHOBEHHBIX T (HepeHITHATEHBIX OIlK-1.2
ypaBaenuii (OY) u cuctem O1Y

BCEI'O 36
8. CamocrosiTesibHast padoTa
MNupukaTopsl
Ne TeMmbl, BBIHOCHMBIE Ha CAMOCTOSITEIbHYIO
W paBoTy Yacel ®dopma CPC JOCTHIKEHHUS
KOMITCTEHIINT
1 2 3 5 6
1. | BBeneHuUe B BEIYUCIUTENBHYIO 11 MTOJITOTOBKA K JIAOOpaToOpHOH padoTe, OIlK-1.1
MareMatuky. OCHOBHbIE MTOHSTHS MOATOTOBKA PAaCYETHOTO 3aJlaHus OIIK-1.2
2. | Yucnennsie Metoasl (UM) pemreHust 11 MTOJITOTOBKA K JIAOOpaToOpHOH padoTe, OIlK-1.1
YpaBHEHUIH [IOJIFOTOBKA PAcU€THOTO 3a/1aHus OIIK-1.2
3. | UncrieHHBIE METOIBI PELIEHUS CUCTEM 11 MOArOTOBKA K JJabopaTopHOii padorTe, OIlK-1.1
JIMHEWHBIX U HEIMHEHHBIX YpaBHEHUH IIOArOTOBKA PACYETHOIO 3aaHus OIIK-1.2
4. | YncneHHOEe HHTETPUPOBaHNE 11 MOArOTOBKA K JJabopaTopHOii padorTe, OIlK-1.1
IIOArOTOBKA PACUETHOIO 3a1aHus OIIK-1.2
5. | Anmpoxcumanusi 1 HHTEPIIOJISIHS 10 MOArOTOBKA K JJabopaTopHOii padorTe, OIlK-1.1
MOATOTOBKA PACYETHOTO 3aJIaHUS OIIK-1.2
6. | IuddepeHinansabie ypaBHEHHUS 9 MOJITOTOBKA K Tab0paTopHOl paboTte OIlK-1.1
OIlK-1.2
BCEI'O 63
8.1 KonTpoJb camocTosiTe1bHON padoThl
MHpukaTopsl
Ne Tembl, BRIHOCUMBbIE Ha CAMOCTOSITEIbHYIO
i pabory Yacel ®dopma KCP JIOCTUKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | BeneHne B BEIYMCITUTEILHYO 2 npueM JabopatopHoit paboTsl, mpoBepka | OITK-1.1
MareMaTHKy. OCHOBHBIC TIOHSTHS pPacYeTHOTO 3aJaHHs OIIK-1.2
2. | Yucnennsie Metoasl (UM) perreHust 2 npueM JabopatopHoit paboTsl, mpoepka | OITK-1.1
ypaBHCHHIA PacYETHOTO 33 JaHHUs OIIK-1.2




MunukaTopsl
Ne Tembl, BEIHOCUMBIE HAa CAMOCTOSITENBHYIO
Yacer ®dopma KCP JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6
3. | UucneHHbIE METOBI PEIICHUS CHCTEM 3 npreM nabopaTopHoii padotel, mpoBepka | OINK-1.1
JMHEWHBIX W HETMHEWHBIX YpaBHEHUH pacUeTHOTO 3aJaHHS OIIK-1.2
4. | YncneHHOE MHTETPUPOBAHHE 3 npreM 1abopaTopHOil paboTHI OIlK-1.1
OIIK-1.2
5. | AnmpoxcuMarus 1 MHTEPIIOJISIIUSL 3 npreM nabopaTopHoii padotel, mpoBepka | OINK-1.1
pacUeTHOTO 3aJaHHs OIIK-1.2
6. | Auddepenmmansaple ypaBHEHU 5 npreM abopaTopHoii padotel, mpoBepka | OIIK-1.1
pPAcCUYeTHOTO 3aJaHUs OIIK-1.2
BCEI'O 18

9. Ucnosib30BaHUE PEHTUHIOBOI CHCTEMbI OLleHKH 3HAHUI

[Ipu  omeHke pe3yabTaTOB  JEATCIBHOCTH  OOYYAarOIIMXCS B pPaMKaxX  JTUCIUIUIMHBI
«BpraucnurenbHas MaTeMaTHKa HCIIONB3YeTCs PEHTHHroBas cucreMa. MakcUMaabHOE U MUHUMAIBHOE
KOJIMYECTBO OAJUIOB IO pa3jMYHBIM BUAaM y4eOHOH paboThl omucano B «[lonokeHmm o OamibHO-
PCUTHHTOBOM CHUCTEME OICHKM 3HAHHMW CTYJACHTOB M OOECICUCHHs KadyecTBa y4eOHOTO MPOIEecca»
®I'bOY BO KHUTY.

PeliTunroBas oneHka Gopmupyercs Ha OCHOBAaHMM TEKYILEro U MPOMEKYTOYHOTO KOHTPOIA. 3a
KOHTPOJIbHBIC TOUYKH CTYACHT MOXKET IMOJYYUTh MHHUMAJIBLHOE U MAKCUMAIIbLHOE KOJIMYECTBO OAJIOB (CM.
Tabnumy).

OueHOYHBIE CPEICTBA Koa-Bo MuH.0a/1110B Makc.0a/1510B
5-ii cemecTp
JlabopaTopHas paboTa 6 6 18
PacuetHoe 3a1anue 6 30 42
DK3aMeH 1 24 40
HTtoro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEr0o KOHTPOJS YCIeBAEMOCTH, NPOMeEKYTOYHOI
aTTeCcTally 110 HTOraM OCBOCHHS JMCIHIIIHHbI
OneHouHbIe cpencTBa JUIsl MPOBEACHUSI TEKYIIETo KOHTPOJIS YCIEBAaEMOCTH, IPOMEKYTOUHOM
aTTeCTallud M MTOTOBOW aTTeCTallMM pa3padaThIBalOTCA COIIACHO MOJIOKEHHI0 0 POHJaxX OLIEHOYHBIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpaMMbl U O(QOPMIISIOTCS OTIEIbHBIM
JOKYMEHTOM.

11. UadopmannonHo-MeToAUYECKOE 00ecTedeHre JUCIUIIMHBI

11.1. OcHoBHas JuTEpaTypa

[Ipu n3ydeHuu qucHUIUIMHBL «BeluucianTenbHas MaTeMaTHKa) B KaU€CTBE OCHOBHBIX UICTOYHUKOB
nH(pOpMaIUK PEKOMEHYETCSI HCTIOIB30BaTh CICAYIONIYIO JIUTEpaTypy:

OcHOBHbBIE MCTOYHUKH MH(OPMALIMHT KosmnuecTBo 3K3eMILISIpOB

H.H. Peno, Yucnennsie Mmetons! [ YueOnuk] yued. | 288 ax3. YHUL] ®T'BOY BO «kKHUTY »
rocooue: M. : KJ1Y, 2007
FO.I1. bornaes, BeruncnuTenbHass MaTeMaTHKa U 270 sx3. YHUILL ®T'BOY BO «KKHUTY»
nporpaMMupoBanue [ YueOHuk] yuel. mocodue:
M. : K]V, 2007
A. . I'ymepos, B. . Xonoanos, [Taker MathCad: 69 sx3. YHUL] ®T'BOY BO «KHUTVY »
Teopus U npaktuka : Y.1 [YueOnuk] : Kazansp :
W3n-so KHUTY, 2013
C.1. lyes, Pemienue 3aaa4 npuKIagHoM 25 sk3. YHULl ®I'BOY BO «KHUTY »
mareMmaTtuku B cucteMe MathCAD [YueOHuk]
yueb. mocobue: Kazans : , 2012

11.2. lonmoHuTEIBHASI IUTEPATYPA
B kauecTBe JONOJHUTENBHBIX MCTOYHMKOB MH(DOpPMALMM pPEKOMEHJYEeTCs HCIOJIb30BaTh

CJIEIYIOLIYIO JIUTEPATYPY:



JlonoTHUTeIbHBIE HCTOYHUKH HH(pOPMANHU KosnuecTBo 3K3eMILISIpOB
A. . Camapckuii, BBenenue B uncinennsie Metoasl | 1 3x3. YHULL ®I'BOY BO «KHUTY »
[YuebHuk] yue6. mocobue mas By3oB: M. : Jlanb,
2005
B.E. 3anu3usak, YucinenHnsie MeToabl. OCHOBEI 3 sk3. YHUL] ®I'BOY BO «KKHUTVY »
HAyYHBIX BBIUYUCIICHUN [ Y4eOHUK] YIeOHUK U
MPAKTUKYM JIJIsl aKaJieM. OakajaBp. : yYeOHUK IS
CTyI., 00y4. 1o cren. (Hamp.) noarot. 010501
(010500.62) "ITpuknagHas MaTeMaTHKa U
nHpopmaruka": M. : FOpaiit, 2018
C.B. Ilopmnes, U.B. benenkoa, YucneHnubie 30 sx3. YHULL ®I'BOY BO «KHUTVY »
MeTo bl Ha 0a3e Mathcad [ YueOHuk] yueo.
nocobue 1 CTy/. By30B, 00y4. 1o crer. 030100
- "Undopmatuka": CII6. : BXB-Iletepbypr, 2005
, MeTobl penieHusi CUCTEM JIMHEMHBIX 10 sx3. YHUIL[ ®I'bOY BO «KHUTY»
anredpandeckux ypaBHeHul [Meroanueckoe
nocobue] meron. ykazanus: Kaszans : 3n-Bo
KHUTY, 2012

11.3. DyileKTpOHHBIE HCTOYHUKHU HH(pOPMaLH
[Ipy u3ydeHHH AUCHMIUIMHBI «BhIUMCIUTENbHAS MaTeMaTHKa» MPEAyCMOTPEHO HCIOJIb30BaHUE
3JIEKTPOHHBIX UCTOYHUKOB MH(OPMAIIUH:
Hayunas anektponnas 6ubnuoteka http://elibrary.ru
OBC «Jlanb» http://e.lanbook.com
Onextponnslii karanor YHULL KHUTY http://ruslan.kstu.ru/

YHHUII
Co2nacoeéano

11.4. IlpodeccuonasibHbie Ha3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3sl naHHEBIX

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

zbMath : https://zbmath.org/

WHdopmanoHHbIe CIIPAaBOYHBIE CUCTEMBI
CrnpaBouno-npaBoBas cucreMa «['APAHT» Jloctyn cBOOOHBIN: WWW.garant.ru
CrpaBouno-npaBoBas cucrema «Koncynprantllorocy Jloctyn cBoboaHbIH: www.consultant.ru

12. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

JIunieH3upOBaHHOE MPOTrPaMMHOE 0OecIieueHe U CBOOOHO PacpoCTPaHAEMOE TPOrPaAMMHOE
o0ecrieueHne, B TOM YUCIIE OTEYECTBEHHOTO IIPOU3BOJICTBA, HCIOJIb3YeMOe B y4eOHOM IpoIiecce MpH
OCBOCHUU OUCIUITIINHBI «BrraucnurenbHas MaTeEMaTHKA:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducusie u nenoseie nporpammbl: MS Office 2007 Russian;

Odwucnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
OducHsle u nenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoknot Notepad



Annexc bpaysep
Hayunoe I10O PTC Mathcad Education University Edition
Hayunoe I1O PTC Mathcad Education University Edition

Y4eOHbIe ayIUTOPUU JJIs1 TPOBEICHUS YICOHBIX 3aHATUN OCHAICHBI 000PYIOBAHUEM: TIEPCOHAILHBIC
KOMITBIOTEPHI €O cienuin3npoBadHbiM [10.

[TomemieHus A1 CaMOCTOSTENbHOM pabOThl OCHAILIEHBI KOMITBIOTEPHOU TEXHUKOH - IEPCOHATIBHBIC
KOMITBIOTEPHI - C BO3MOKHOCTBIO OAKIIOYEHUS K ceTu «HTepHeT» 1 00ecreueHbl 10CTYIOM B
ANEKTPOHHYIO HHpopManroHHyto cpeny KHUTY.

13. O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

KonnyecTBo 4acoB 3aHATHI, MPOBOAMMBIX B MHTEPAKTHBHBIX (OpMax B y4eOHOM Ipolecce 1o
IUCHUILTMHE «BbrurcnuTenbHas MaTeMaTHKay COCTaBIseT 15 u.

B nmponecce OCBOCHUA JUCHUIIIIMHBI «BpruucinTenbHas MaTeMaTHKA)Y HCIOJIB3YIOTCA CICAYIOIIUC
0o0pa3oBaTeNbHbIE TEXHOIOTHH:
* paboTa B MaJIbIX TPYIIAX;
* TUCKYCCHS,
¢ CUCTEMBI JUCTAHIIMOHHOI'O 06yquI/m;
* 00cykzieHue U paspernieHue nmpoodseM («mo3ropoit mrypmy», [TIOIIC- ¢popmyna, «aepeBo perieHuin,
«@HaJIU3 Ka3yCoB», «IIE€PETOBOPHI U MEIUALIMSY, «JICCTHULIBI U 3MEHKN»).



