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Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro cranmapra (mpukaz Ne 907 ot 07.08.2020) no crenmanbrocty 18.05.01 Xumudeckas
TEXHOJIOTHUS SHEPIOHACBIIIEHHBIX MATEPUAJIOB U U3ACIUN /Ul ClIEHUANIN3aluK « XUMUYECcKasi TEXHOJIOTUS
HOJMMEPHBIX KOMOO3MLMN, OPOXOB M TBEPABIX PAKETHBHIX TOIUIMB)» HA OCHOBAaHMM YYEOHBIX IJIAHOB
Habopa oOyvaromuxcs 2021 rona.

Pa3paboTunk nporpaMmsi:

[Ipodeccop A.M. I'ymepos

COI'1IACOBAHO

Pabouas mporpamMma paccmoTpeHa H ojaoOpeHa Ha 3aceqaHuu Kadeapbl «XHUMHUECKOH
KHOEPHETUKIY, MPOTOKOMI OT 26.05.2021 r. Ne 11.

3aseayromuii kadhenpoit  Coznacoeano A.l'. Kyry3os

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ie1u ocBOEHUS TUCHMILIMHBI

LlenstMu OCBOCHUSI TUCIUIUIMHEI «BBIUMCIUTENbHAS MAaTEMaTHKay SBIISIOTCS:
a) o0yueHHe ClIOCOOHOCTH pelllaTh CTaHAAPTHBIE 33]jauu MPO(ECCHOHANTBHOM NesITEIbHOCTH C
PUMEHEHHEM BBIYMCIUTEIBHBIX METOAOB, IPOBOANTH 00paOOTKY M aHAIN3 TIOTyYCHHBIX PE3Y/IbTaTOB;
0) popmMHpOBaHKE HABBIKOB MCIIOIB30BaHUS CTAHJAPTHBIX TAKETOB aBTOMATH3UPOBAHHOTO pacueTa u
POEKTUPOBAHUS TEXHOJOTMYECKUX MPOLIECCOB;
B) 00y4ueHHe criocCOOHOCTH IIPOBOAUTH MAaTEMATHUYECKOE MOEINPOBAHNE TEXHOJOIMYECKOT0 MPOoIecca C
UCTIOJIF30BAHUEM COBPEMEHHBIX HH(POPMAIIIOHHBIX TEXHOJIOTHH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuurimHa «BeluuMcinTeIbHAas MaTeMaTHKa» OTHOCHTCS K oOs3arenbHor dwactu OOIl u
dbopMupyeT y 00ydaromuxcs Mo Creluanu3alud «XuMudecKasi TEXHOJIOTHs OJMMEPHBIX KOMIIO3HIIUM,
MTOPOXOB M TBEPJIBIX PAKETHHIX TOILTUBY» HA0Op 3HAHUHN, YMEHUI, HABBIKOB I KOMITETCHITUH.

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

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 MOHATHSI MATEMAaTUYECKUX, €CTECTBEHHOHAYUYHBIX U MH>KEHEPHBIX 3HAHUH,
TEOPETHYECKNE 1 SKCIIEPHUMEHTAIBHBIC METO/IBI PeIIeHHs TPO(eCCHOHATBHBIX 3a/1ad, 3aKOHOMEPHOCTH MPOTEKaHUs
XMMHUYECKHX MTPEBPAIIEeHNH, IIIaHUPOBATh U CTABUTH HAYYHBIH SKCIEPUMEHT, 00pabaThIBaTh Pe3yJIbTaThl H3MEPEHHH,
NPUMEHSTH (GyHIAMEHTalIbHbIE (PM3HMIECKNE 3aKOHBI JJIS PEIICHHUS] HH)KCHEPHBIX 3a71a4

OIIK-1.3. Brageer HaBbIKaMH IPUMEHEHHS 3aKOHOB U MOHATHH MaTEMaTHYECKUX, €CTECTBEHHOHAYYHBIX M HHKEHEPHBIX
3HaHUI, METOAaMHU HCCIEI0BAHUS (PI3UKO-XMMHUIECKUX CBOIICTB MaTepPHajOB U M3/IEIHH B COOTBETCTBHHU CO CIIEIU(UKON
CHENNANbHOCTH, HAaBBIKAMH PAa0OTHI C I3MEPHUTEIBHBIMH IPUOOPAMU I MaTEMAaTHIECKUMH METOJaM1 00pabOTKH

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

3HaThb:

- OCHOBHEIC IIOHATHUA, onpejleneHm[, METOAbI U
CI/IMBOJ'II/IKy BBI‘—II/ICJ'IHTCJ'IBHOﬁ MAaTEMATUKU,

- 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

HCCJIICAOBaHUs, TPUMCHIACMBIC U PCIICHUA 3a1a4 B

po(hecCHOHABLHOM e TENIbHOCTH

YMmeTh:

IMPUMCEHATH OCHOBHEBIC ITIOHATHS TP PECIICHHUU

THUIIOBBIX 3aJa4 BBIYHMCIIMTEILHOM MaTEMAaTUKU,

MMPCAJIOKCHHBIMU MCTOJaMM

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

HCIIOJIB3YS METOABI BBIYHCITUTEIILHOM MaTE€MaTUuKH,

- ; BBIOMpATh ONTUMAJIbHBIA METOJ] pEIICHHS U

000CHOBBIBAThH CBOI BHIOOD;

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

MNpEaACTaBJICHUS MMOJTYYCHHBIX PE3YJIbTATOB TCOPETUUCCKOTO

N OKCIICPUMEHTAJIBHOT'O UCCIICJOBAHUA 00BEKTOB

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

oOnactu

4. CTPYKTYpa M cojiep:KaHue TUCIHUIIHHbI
OO6mas TpyA0€MKOCTh TUCIIUIUIMHBI COCTABIISIET 5 3aUeTHBIX enuHull, 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
pEeLIeHUsI 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 OIIK-1.1
MaTtematuku. [lorpenrsoctu. OIlK-1.2
Y CTOHYMBOCTD, CXOUMOCTb, OIIK-1.3
KOPPEKTHOCTh
2. | Yucnennsie merop! (UM) pemenns 8 Pewenne anrebpanueckux u OIlK-1.3
ypaBHCHHHA TPaHCICH/ICHTHBIX YPABHCHUH.
3. | UucneHHBIE METOIBI PEIICHUS CHCTEM 4 UucneHHbple METO/Ibl peLIeHUS OIIK-1.3
JMUHEHHBIX U HETMHEHHBIX YpaBHCHHN CHCTEM aNreOpandecKux
ypaBueHwuit (CAJLY). Ipsmere
METOBI PEIICHHS.
4, 4 UwcieHHBIC METOIBI PEIICHHS OIIK-1.3
CUCTEM HEJTMHEHHBIX YpaBHEHUM
(CHY).
5. | UucneHHOE HHTETPUPOBAHUE 4 YucneHnnsie MeTo bl Beruncienus | OITK-1.3
OIpeJIeJICHHOT'0 MHTEerpaja
6. | AnmpokcUMaIysi 1 MHTEPIIOJISIINS 6 AnmnpokcuManus u OIlK-1.3
uHTepnoanus. Meron
HAMMEHBIINX KBa/IPATOB
7. | duddepenunansapie ypaBHEHHs 6 UYucieHHbIE METOIbI PEILICHHS OIlK-1.2
OOBIKHOBEHHBIX OIIK-1.3
nuddepeHIManbHbIX ypaBHEHUH
(OY) u cuctem OJ1Y
BCEI'O 36
6. Conep:kaHue NPAKTHYECKNX/CEMMHAPCKUX 3aHATHI
[TpoBeneHmne NpakTUYECKUX/CEMUHAPCKUX 3aHATHI HE IPETyCMOTPEHO YUEOHBIM IJIAaHOM
7. ConeprxaHue J1a00paTOPHBIX 3aHATHI
WNnnukarto
pHI
Ne Pazpen nucuuminHbl Yacsl Tewma 3aHsTHS AlOCTIDRER
n/m ust
KOMIIETEHI]
uu
1 2 3 4 6
1. | BBeneHue B BBIYMCIUTEIBHYIO MAaTEMATHKY 6 OcBoeHue padoThl B HHTETPUPOBAHHOM OIIK-1.1
nakere MathCAD. 3HakoMcTBO € OIIK-1.2
uarepdeiicom. Pabora B hopmynbHOM, OIlK-1.3




Munpukaro
pBI
Ne Pasnen aucouniaHb Yacer Tema 3ansaTHA JIOCTHAREH
n/m ns
KOMIIETEHI]
20y
1 2 3 4 6
TEKCTOBOM U IrpaMuECKUX PEJaKTopax.
[TporpammupoBanue B maketre MathCAD.
2. | Yucnennsie Metoas! (UM) pemiennst ypaBHEHU 8 Pemenne anrebpanyeckux u OIIK-1.1
TPAHCLEH/ICHTHBIX YPaBHEHUIT OIIK-1.2
OIIK-1.3
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
Merton ["aycca, BBIOOD TTTaBHOTO OIIK-1.3
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
NPSIMOYTOJNBHUKOB, Tpaneuuit, Cummncona. | OIIK-1.3
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
SMIIUPUYECKOI 3aBUCUMOCTH. Pemienue B OIIK-1.3
tabimne Excel, Mathcad.

6. | Auddepenunansapie ypaBHEHUS 6 UYwcieHHBIC METOIBI PEIICHHS OIlK-1.1
OOBIKHOBEHHBIX T (HepeHITHATEHBIX OIlK-1.2
ypaBaenuii (OY) u cuctem O1Y OI1K-1.3

BCEI'O 36
8. CamocTrosiTesibHast padoTa
MNupukaTopsl
Ne Temsl, BRIHOCHMBIE HAa CAMOCTOSITEIbHYIO
W paBoTy Yacsl ®opma CPC JIOCTUKEHUS
KOMITCTEHIINT
1 2 3 5 6
1. | BBeneHuUe B BEIYUCIUTENBHYIO 11 MTOJITOTOBKA K JIAOOpaToOpHOH padoTe, OIlK-1.1
MareMaTtuky. OCHOBHbIE ITOHATHS MOATOTOBKA PACYETHOTO 3aJlaHUs OIIK-1.2
OIIK-1.3
2. | Yucnennsie metoasl (UM) pemreHus 11 MTOJITOTOBKA K JIAOOpaTOpHOH padoTe, OIlK-1.1
ypaBHEHUN MIOATOTOBKA PACYETHOTO 3aJIaHUS OIIK-1.2
OIIK-1.3
3. | UncrieHHBIE METOIBI PELICHUS CUCTEM 11 MOArOTOBKA K JJabopaTopHOii padorTe, OIlK-1.1
JIMHEWHBIX U HETMHEWHBIX YpaBHEHUN OArOTOBKA PACYETHOIO 3aaHuUs OIIK-1.2
OIlK-1.3
4. | YUncneHHOE MHTETPUPOBAHHE 11 MOJITOTOBKA K JJabopaTopHOH paboTe, OIIK-1.1
MOATOTOBKA PACYETHOTO 3aJIaHUS OIIK-1.2
OIlK-1.3
5. | AnmpoxcuMarus ¥ MHTEPIIOJISIIUSL 10 MOJITOTOBKA K JJabopaTopHOH paboTe, OIIK-1.1
MOATOTOBKA PACYETHOTO 3aJIaHUS OIIK-1.2
OIlK-1.3
6. | IuddepeHinansabie ypaBHEHHUS 9 MOJITOTOBKA K Tab0paTopHOl paboTte OIlK-1.1
OIIK-1.2
OIIK-1.3
BCET'O 63

8.1 KonTpounb camocTosiTe1bHON PadoThl




MunukaTopsl
Ne Tembl, BEIHOCUMBIE HAa CAMOCTOSITENBHYIO
Yacer ®dopma KCP JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6

1. | BBeneHue B BEIYHUCIUTENBHYIO 2 npreM nabopaTopHoii padotel, mpoBepka | OINK-1.1

MaTeMaTuKy. OCHOBHBIC TIOHATHS pacueTHOTO 3aJaHUS OIIK-1.2

OIIK-1.3

2. | Yucnennsie Metoas! (UM) pemreHus 2 npreM nabopaTopHoii padotel, mpoBepka | OIIK-1.1

YpaBHEHHH pacYeTHOTO 3aJaHUS OIIK-1.2

OIlK-1.3

3. | UncreHHbIe METOBI PELICHUS CUCTEM 3 npueM JlabopatopHoii paboTsl, npoepka | OITK-1.1

JIMHEIHBIX U HEJIMHEHHBIX yPaBHEHUN pacyYeTHOTO 3aJaHus OIlK-1.2

OIlK-1.3

4. | YncneHHOE HHTErPUPOBAHKE 3 npueM J1abopaTopHOil paboTHI OIlK-1.1

OIlK-1.2

OIIK-1.3

5. | Anmpokcumanusi 1 HHTEPIIOJISIHS 3 npueM JlabopatopHoii padboTsl, npoepka | OITK-1.1

pacYeTHOTO 3aJaHUS OIIK-1.2

OIIK-1.3

6. | AuddepeHmuansapie ypaBHEHUS 5 npueM nabopaTopHoii pabotel, mpoBepka | OINK-1.1

pacueTHOTO 3aJaHUs OIlK-1.2

OIIK-1.3

BCEI'O 18

9. Ucnosib30BaHHe PEHTUHIOBOI CHCTEMBbI OLIEHKU 3HAHU I

[Ipu omeHke pe3yabTaTOB  JCATENBHOCTH  OOYYalOIIMXCS B paMKaxX  JUCIUILIMHBI
«BpraucnuTenbHas MaTeMaTHKA) HCIIOJIB3YCTCA peﬁTHHFOBaﬂ cucteMa. MakcnMaiabHOEe 1 MUHAMAJIBHOC
KOJIMYECTBO Oa/uioB MO pa3iMyYHbIM BuAaM y4deOHOH paboThl ommucano B «llomoxkennu o OamipHO-
PEUTUHIOBOM CHCTEME OLIEHKM 3HaHMM CTYyIEHTOB U OOECHEeYeHHs KauecTBa Y4YeOHOIo Ipoleccay
OI'bOY BO KHUTY.

PeliTunrosas oueHka GpopMHpyeTCsl HA OCHOBAaHUM TEKYILErOo U MPOMEXKYTOYHOTO KOHTpOJIA. 3a
KOHTPOJIbHBIE TOYKH CTYIEHT MOXKET MOJYyYUTh MUHUMAJIBHOE U MaKCUMaJIbHOE KOJIMYECTBO OaljIoB (CM.
Ta0IUILY).

OueHoYHBIE CPeICTBA Koua-Bo Mun.0a,1710B Makc.0a/1710B
5-ii cemecTp
JlabopaTopHas paboTa 6 6 18
PacuyeTHOE 3amanne 6 30 42
DK3ameH 1 24 40
Hroro 60 100

10. OueHouHble cpeacTBa A TEKYIIEr0o KOHTPOJS YCIIEBAEMOCTH, NPOMEKYTOYHOMN
aTTecTalliy 10 UTOraM OCBOEHMS JMCIHUIIJIUHbI
OneHouHble cpencTBa JUIsl MPOBEACHMS TEKYIIETO KOHTPOJIA YCIEBAEMOCTH, IPOMEXKYTOUHOU
aTTecraiuu nu WTOTOBOM aTTecTannuu p33pa6aTBIBaI-OTC$I COT'JIaCHO ITIOJIOKEHHUIO O q)OHJIaX OLICHOYHBIX
CpEe/ACTB, pacCMaTpUBAIOTCS KaK COCTaBHas 4acTh paboueil mporpamMMmbl U OQOPMIISIOTCS OTIENbHBIM
JOKYMEHTOM.

11. UudopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIIUIINHbI

11.1. OcHoBHas MTEpPaTypa

[Ipu n3ydeHun TUCIUTIINHBI «BhIaucanTebHas MaTEMaTHKa) B Ka4€CTBE OCHOBHBIX HCTOYHHUKOB
nH(OpMaIIUK PEKOMEHYeTCsl UCTIOIb30BaTh CIEAYIONIYIO TUTEPATYPY:

OcHOBHBIC HCTOYHUKH MH(OPMALIMHU KosmnuecTBo 3K3eMILISIPOB

H.H. Peno, Yucnennsie Mmetons! [ YueOnuk] yued. | 288 ax3. YHUL] ®T'BOY BO «kKHUTY »
mocoo6ue: M. : KJ1V, 2007
FO.I1. bornaes, BeruncnurenpbHass MaTeMaTHKA U 270 sx3. YHULL ®T'BOY BO «KKHUTY»
nporpammupoBaHue [ YueOHuk| yaed. mocodue:
M. : KJ1V, 2007
A. . T'ymepos, B. . Xononnos, [Taker MathCad: 69 sx3. YHUIL ®I'BOY BO «KHUTVY »




Teopus U npaktuka : Y.1 [YueOnuk] : Kazansp :
W3n-s8o KHUTY, 2013

C.A. [lyes, Pemenue 3ana4 npukiiaaHou 25 7x3. YHUILL ®I'BOY BO «KHUTVY »
Matematuku B cucreMe MathCAD [Yuebuuk]
yue6. mocobue: Kazanp : , 2012

11.2. JomoaHuTebHAS JIUTEPATYpPa
B kauecTBe [OMOTHUTENBHBIX WCTOYHHKOB HWH(MOpPMALUM PEKOMEHAYETCS HCIIOJIb30BaTh
CJIEYIOIYIO JIUTEPATypPy:

JlonotHUTe/IbHBbIE HCTOYHUKH HH(POPMAINHU KosmnuecTBo 3K3eMILISIPOB
A. . Camapckuii, BBegenue B unciennbie Metoansl | 1 k3. YHULL ®T'BOY BO «KHUTY »
[YueOHuk] yueb. mocobue s By3oB: M. : Jlaus,
2005
B.E. 3anu3usk, Yucneansie MeToabl. OCHOBBI 3 9k3. YHUILL ®I'BOY BO «kKHUTY»
Hay4HBIX BbIYUCICHUN [ Y4eOHHK] yUeOHUK 1
MIPaKTUKYM JUIsl aKaieM. OaKayaBp. : y4eOHUK JUIs
CTyI., 00y4. mo cren. (Harp.) noarot. 010501
(010500.62) "IIpuknagHas MaTeMaTUKa U
unpopmaruka': M. : FOpaiit, 2018
C.B. Ilopmnes, 1.B. benenkora, Uucnenusie 30 3x3. YHUILL ®I'BOY BO «KHUTVY »
MeToibl Ha 6a3e Mathcad [ YueOnuk] yueb.
mocoOue Il CTy. By30B, 00y4. o crer. 030100
- "Undopmaruka": CII6. : BXB-Ilerepoypr, 2005
, MeTobl pelieHnsI CUCTEM JIMHEMHBIX 10 sx3. YHUL] ®I'BOY BO «KHUTVY »
anrebpanveckux ypaBHeHui [Meroanueckoe
nocobue] meron. ykasanus: Kaszans : 3n-Bo
KHUTY, 2012

11.3. DyIeKTPOHHBIC HCTOYHUKH HH(pOPMaALUH
HpI/I HN3YUCHUN OUCHUIIIIMHDBI «BpruncimrenpHas MaTeMaTHKa) npeayCcMOTPCHO HCIIOJIb30BAHHE
3JIEKTPOHHBIX UCTOYHUKOB MH(POPMALIUH:
Hayunas snexktponnas 6ubnuoteka http://elibrary.ru
OBC «JIanb» http://e.lanbook.com
Onextponusblii katanor YHUL] KHUTY http://ruslan.kstu.ru/

YHHUII
Co2nacoeéano

11.4. IlpodeccunonasibHbie 0a3bl JaHHBIX U MHGOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
ba3sl jaHHBIX

Scopus Jloctyn cBOOOAHBIN: WWW.SCOpus.com
Web of Science Jloctym cBoOoansIii: apps.webofknowledge.com

NHupopmaninoHHble ClIpaBOYHbIE CHCTEMBI

CrnpaBouno-npaBoBas cucreMa «['APAHT» Jloctyn cBOOOIHBIN: WWW.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynprantllnroc» Jloctyn cBoOoaHbINH: www.consultant.ru

12. MarepuajJbHO-TeXHHYECKOe 0OOecredeHue I1 CIUTIIUHbI



JInneH3upoBaHHOE MPOTPAMMHOE O0eCTIeUeHrE M CBOOOTHO PACIPOCTPAHIEMOE TPOTPAMMHOE
o0ecriedyeHre, B TOM YHCIIE OTEYECTBEHHOTO POU3BOCTBA, HCIIOIB3YEMOE B yUeOHOM Ipoliecce Mpu
OCBOCHUU JHUCUUTUINHBI « BRIYHCITUTEIbEHAS MATEMATHKAY:

Oducueie n nenoseie nporpammbl: ABBYY FineReader 9.0 npod;
Odwucnsle u aenoseie mporpammbl: MS Office 2007 Russian;
Oducusie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducueie u aenosbie mporpammbr: MS Office 2010-2016 Standard
ApxuBatop 7 Zip
brnoxnot Notepad
SAunekc bpaysep

Hayunoe ITO PTC Mathcad Education University Edition
Hayunoe ITO PTC Mathcad Education University Edition

Y4eOHbIe ayIUTOPUU JJIs1 TPOBEICHUS YICOHBIX 3aHATUN OCHAIEHBI 000PYIOBAHUEM: TIEPCOHAILHBIC
KOMITBIOTEPHI CO crienuiIn3npoBaHHbiM 110.

[TomemeHus At CaMOCTOSTENbHOM pabOThl OCHAIIIEHBI KOMITBIOTEPHOM TEXHUKOU - IEPCOHATLHBIC
KOMITBIOTEPHI - C BO3MOKHOCTBIO TOAKITIOYEHUS K ceTu «HTepHEeT» U 00ecreueHbl 10CTYIIOM B
ANEeKTpOHHYI0 nH(popMannoHHyto cpeny KHUTY.

13. O0pa3oBaTe/bHbIE TEXHOJIOTHH

KonmdecTBo 4acoB 3aHATHI, MPOBOJMMBIX B MHTEPAKTHBHBIX (opMax B yudeOHOM mpoliecce Io
IUCHUILTNHE «BhrurcnuTenbHas MaTeMaTHKay COCTaBIseT 15 4.

B nmponecce OCBOCHUA UCHUITIIMHBL «BpraucimTensHas MaTeMaTHKA)Y HCIOJIB3YIOTCA CICAYIOIIUC
o0pa3oBaTeNnbHbIE TEXHOIOTHH:
* paboTa B MaJIbIX TPYIIAX;
* TUCKYCCHS,
¢® CUCTEMBI JUCTAHIIMOHHOI'O 06y‘~I€HI/IH;
* 00cy>KIeHne U pa3pelieHue npodneM («mo3rosoit mtypm», [IOIIC- dopmyna, «a1epeBo pemeHuin,
«aHaJIN3 Ka3yCoB», «IIE€PETOBOPHI U MEIUALIMSY, «JICCTHULIBI U 3MEHKN»).



