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1. HEJIU U 3AJJAYN JUCIHUTIJTIMHBI
esin 0cBOCHUSA TUCHUIIHHBI (MOYJIA):

HayuuTs 000CHOBBIBAThH pEENTYPhI U COOTBETCTBYIOIINE TEXHOJIOTHH, 00ECTICUUBAIOIIINE
HU3TOTOBJICHHUC ITUIIICBBIX HpOI[yKTOB 3a1aHHOI'O ypOBHH KadycCTBa

3agauu :

- 3HaTh TEOPETUUYECKHE OCHOBBI MPOSKTUPOBAHUS

- 3HATh MPUHIUIIBI UIIEBOM KOMOMHATOPUKU, MATEMAaTUYECKHE METOIbI INTAHUPOBAHUS

- 3HaTh MIPOTrPaMMbl KOMIIBIOTEPHOTO ITPOCKTUPOBAHUSI PELICTITY]

- 3HATh MTOKA3aTeJIN MUIIEBON IIEHHOCTH M OPTaHOJICITHYCCKHUE CBONCTBA U3ICTIUN

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pa3znen) OIl: B1.B

TpeOGoBanus K npeABapUTEJIbHOI MOATOTOBKe 00y4aroIerocs:

IIumesas xuMus

WNudopmaruka

MeTtposorusi, CTaHIapTU3ANKS U cepTUDUKAIIHS

JMcuMmiIMHbl (MOIYJIH) M MPAKTHKH, /IJI1 KOTOPbIX 0CBOEHHE TAHHOW JUCIIHIIIMHBI
(MoayJis1) He00X0AMMO KaK NMpeauecTBYIIee:

OCHOBBI MATEMaTHYECKOTO MOJICIIMPOBAHUS TEXHOJOTHUECKHUX MTPOIIECCOB

3. OFBEM JJUCHUIIVIMHBI

OO0mas Tpy10eMKoCTb 33ET
YacoB 1o yueOGHOMY TIIaHy 108

B TOM YHCJIE:

caMOCTOATEeNIbHAs paboTa 94
4acoB Ha KOHTPOIIb 4

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIIbTATAMHU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[TK-1.5: [IpumeHnsieT nepenoBbie TEXHOJIOTHH TSI TOBBIIIEHUS 2((HEKTUBHOCTH
TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOACTBA MPOAYKTOB MUTAHUS U3 PACTUTENBHOTO ChIPhS

VYpoBeHb | - cOBpeMEHHBIE TEHACHIIMU PA3BUTHS JAHHON OTPACIIH MUILEBOU
MIPOMBIIUIEHHOCTH
VYpoBens 1 - oboramarh MUIIEBBIC TPOTYKTHI

VYpoBeHb | - mporpaMMamMu KOMIBIOTEPHOTO IPOEKTUPOBAHUS PELENITYP

5. BUJAbI KOHTPOJIA

Buabl koHTpOIIS HA Kypcax:

3a4eThI | 4

6. SI3BIK ITPEIIOJJABAHUA

SI3BIK ITpenogaBaHus: pyCCKUi.



7. CTPYKTYPA U COJAEPKAHUE JUCHUILIMHBI (MOLY.JIS)

HanmeHoBaHMe pa3eioB U TeM

Bun
3aHATHSA

CemMm.

YacoB

IIpumeyanue

Paznen 1. BBenenue B nuIieByro
KOMOWHATOPHUKY

1.1

Onenka HOpM (HU3HOTOTHYECKUX
MOTpeOHOCTEN B 3HEPTUU

Y IUIIEBbIX BEIIECTBAX I Pa3IMUHbIX
rpynn HaceneHusi PO

IIp

1.2

OCHOBBI TOCYJaPCTBEHHOM MOJIMTHKH B
00J1aCTH 3JI0POBOIO IMUTAHKS Ha MIEPUOJ]
1o 2020 roma

10

Paznen 2. IlpuHuuMns nUieBoi
KOMOWHATOPUKH

2.1

[TpuHIMIIBI NHIIEBON KOMOMHATOPUKU IIPU
MIPOEKTUPOBAHUH MTOJIMKOMIIOHEHTHBIX
MUIIEBBIX MPOTYKTOB

Jlex

2.2

Metoonorust IpOEKTUPOBAHUS
MTOJIMKOMIIOHEHTHBIX MUIIEBBIX MTPOJIYKTOB

10

23

[IpoekTupoBanue 06OrameHHbIX
MOJINKOMITOHEHTHBIX MPOAYKTOB. O1ieHKa
cOanaHCUPOBAHHOCTH COCTaBa
MOJINKOMITIOHEHTHBIX TPOAYKTOB

14

Paznen 3. MonenupoBanue
MHOTOKOMIOHEHTHBIX MUIIEBBIX MPOJIYKTOB

3.1

MatemaTtuueckoe MOJEIUPOBAHKE B
MUIIEBBIX TeXHOJOTUSAX. OCHOBBI TEOPUU
MaTEeMaTHYeCKOro TUIAHUPOBAHMUS
skcnepuMenTa. KomnbrotepHoe
MIPOEKTUPOBAHUE PELENTYP NUIIEBBIX
npoaykrtoB. [IpoextupoBanue
MOJIMKOMIIOHEHTHBIX TPOJYKTOB HA OCHOBE
MEIMKOOUOIOTHUECKUX TpeOOoBaHU

Jlex

3.2

HpOGKTI/IpOBaHI/Ie IMPOAYKTa C BELICOKUM
COACPIKaHNEM Ocika

Ha OCHOBC CBbIPbs )KUBOTHOI'O U
PACTUTCIILHOT'O ITPOUCXOKACHU L

Ilp

Pazgen 4. O0oraiteHme muIeBbIxX
HpOHYKTOB q)YHKHHOHaJ'II)HBIMI/I
I/IHFpe,I[I/IeHTaMI/I

4.1

TepMI/IHLI, IIOHATHA, KJ'IaCCI/I(bI/IKaI_II/IH.
KpI/ITepI/II/I W IPUHOMUIIBI 06OFaH_ICHI/I$I
MNHUIOCBBIX IIPOAYKTOB. HpaKTI/I‘{CCKaH
pcaiu3anusda MpUHIKWIIOB O60I‘aH_[CHI/I}I
IMHUIICBBIX ITPOAYKTOB.

Jlex

4.2

OO01Me acCeKThI TEXHOJIOTNH 000TaIeHIs
MUIIEBBIX MPOAYKTOB. CIIOCOOBI BHECEHUS
MUKpPOHYTPHEHTOB B 00oraIiaeMblie
MUIIEBBIE TPOAYKThI. CTaauy BHECEHUS

(O YHKIIMOHATLHBIX HHTPETMCHTOB

Cp

15




4.3

Ornenka OMOJIOTHYECKON LIEHHOCTH
OCIIKOBOM COCTaBIIAIONICH
OJIHOKOMIIOHEHTHOT'O ITPOAYKTA IS
B3pPOCJIOTO HACETICHUS

Paznen 5. Bausiaue pakTopoB TEXHOJIOTUU
Ha MUIIEBYIO LIEGHHOCTh MOJIMKOMIIOHEHTHBIX
MPOJIYKTOB MUTAHUS

5.1

Bnusiaue hakTopoB TEXHOJIOTHH HA
MULIEBYIO LICHHOCTD MTOJIMKOMIIOHEHTHBIX
IIPOJYKTOB IUTAHUS

15

Paznen 6. IIpoekTrpoBanue NpoIyKTOB
JIETCKOTO MUTAHUs

6.1

OcoOenHocty (PU3HOTOTHUECKOTO Pa3BUTHS
Y IUTaHUS IeTeH TPYIHBIX U PAaHHETO
Bo3pacta. OcoOEHHOCTH Pa3BUTHUSA U
MUTaHUS IeTel OT OJTHOTO rojia A0 TPex JieT.
OcoGenHocTy (HPU3HOJIOTHH U TUTAHUS
HIKOJILHUKOB. [IpoekTupoBanue peuentyp
MIPOJYKTOB JE€TCKOTO MUTAHUS

Jlek

Paznen 7. IlpoekTrpoBanue NpoayKTOB
CIIOPTUBHOTI'O NINUTAaHU

7.1

OCHOBHEBIE IMIPHUHIMUIIBI IIMTAaHUA
CIIOPTCMCHOB. Oco0eHHOCTH ITUTAHUS
CIIOPCMCHOB pa3JIMYHLIX BUJOB CIIOPTa

15

7.2

Crennanu3upoBaHHbIC TPOTYKTHI JJIs
nuTaHus cropreMeHoB. Kimaccnduxarms
CIICLIMAIM3UPOBAHHBIX MPOLYKTOB
CIIOPTUBHOT'O MUTaHUS

15

Pazpgen 8. 3auét 1o quCHUAIUINHE

8.1

3a4éT 0 AUCHUITUINHE

3auér

Cnncok 00pa3oBaTe/IbHbIX TEXHOJIOTHH

I/IFpOBBIe TCXHOJIOTHH

[IpoekTHast TEXHOIOTHS

HNudopmannonssle (IUPpPOBBIE) TEXHOIOTHH

JluckyccuoHHbIe TeXHONMOTHH ((hOpyM, CUMITO3UYM, Ne0aThl, akBapuyMHas TUCKYCCHs,
MaHeJbHAs TUCKYCCHSI, KPYTIIBIN CTOJ, (hacuauTrpoBaHHAS U T.1.)

TexHonoruu pa3BUTHUS JU3AH-MBIIUICHUS

MeToapl TPyNTIIOBOTO peIIeHUs TBOpUYECKUX 3a1ad (Meron Jensdu, meton 6—6, meTos
pa3BHBalOIIeH KOOMepaluy, MO3rOBOW MITYpM (METOJ TeHepaluy Weil), HeTBOPKUHT U T.J.)

3aHATHUS C TPUMEHEHUEM 3aTPYAHSIOIMUX YCIOBUI

8. OHEHOYHBIE MATEPHAJIbI V151 ITPOBEJEHWA TEKYIIEA U
MNPOMEXYTOYHOU ATTECTALIUN

8.1. OueHoyHbIe MaTepHAJIBI 1JIs1 IPOBEACHHUS TEKYLIEH aTTeCTalul

Bonpocs! 111 KOHTPOJIBHBIX PabOT




1. Yro mpeacTaBistoT coO0# MOTMKOMITOHEHTHBIE TTHINEBHIE MPOTYKThI?

2. Kakue nperuMymiecTsa UMEIOT MOJUKOMIIOHEHTHBIE MUILEBbIE TPOTYKTHI?

3. Kakue cymiecTBylomiye Ha CETOAHSIIHNAN JeHb TPOOIeMbl B Poccuu MOKHO pelIuTh

MyTEM CO3JaHus MOJIMKOMIIOHEHTHBIX MUIIEBBIX MTPOIYKTOB?

4. Ha3zoBUTE OCHOBHBIE METObI CO3/JaHUS MOTUKOMIIOHEHTHBIX MUIIEBBIX MTPOIYKTOB.

5. Yro Takoe nuiieBas KOMOMHATOpHKA?

6. UTo Ha3bIBaETCS MUIIECBON U OMOJIOTMYECKOM [IEHHOCTHIO MPOAYKTA TUTAHHS?

7. Kakoii nmumieBol mpoayKT Ha3bIBaeTCsl (yHKITMOHATHLHBIM?

8. UTo mpencTaBisoT COO0M MHIYCTPUAIBHBIC TOJIMKOMIIOHCHTHBIE IMHIIEBIC TPOTYKTHI |-
ro, 2-To u 3-ro IoKoJaeHHi?

9. Uto Ha3bIBaeTCs MPOEKTUPOBAHUEM IUILEBOTO MPOIAYKTA?

10.Yto Ttakoe ¢pusznonornuecku GyHKIIMOHAIBHBIA HHTPEIUCHT?

11.Yto Takoe numieBas koMmOuHatopruka? OxapakTepu3ynTe OCHOBHBIC TTPHHIIUITHI

MUIIEBOM KOMOMHATOPHKH, TPUMEHsieMble Tipu TipoekTtupoBanuu KIIIT.

12. OnumurTe OCHOBHBIC TEOPUH MUTAHUS U TPUHITUIIBI TUIIIEBOW KOMOMHATOPUKH,
OCHOBaHHBIE HA OCHOBHBIX MOCTYJIaTaX JAHHBIX TEOPHUH.

13. ITo KakuM IOKa3aTelisIM OlEHUBACTCS cOATaHCUPOBAHHOCTD KMPOBOM COCTaBIISIOIICH
TIIIIT?

14. Tlouemy BaxxkHa cOaTaHCHPOBAHHOCTH MUHEpabHOTro coctapa [TII1?

15. Kakue BAB#bI Hanbomnee BaxHsbl 1pu mpoektupoanuu [1T1I1?7

16. KakoBbl 0cOO€HHOCTH KOMOMHUPOBAHUS OEIKOBBIX KOMIIO3UIIMN B MUIIEBBIX MPOIYKTAX
C TIOMOIIIbIO METO/IOB, OCHOBAHHBIX HA MPUHIIUIIAX 3aMEHBI U 3aMEIICHHUS?

17. Ha kakux MpUHIMIIAX MHUIEBOH KOMOMHATOPUKHA OCHOBAH MPOIECC MPOSKTHUPOBAHUS

cocraBa cOaaHCUPOBAHHBIX MHUIIEBBIX IPOTYKTOB?

18. OxapakTepusyiiTe Hanboee pallMOHAIbHBIE PACTUTEIbHbIC JO0ABKH B TEXHOJIOTHH

TIIIIT.

19. Kakue 3Tamnbl BKIIOYaeT B ce€0sl KOMITBIOTEPHOE MOAEIMPOBAaHNE COATaHCUPOBAHHBIX

10 COCTaBY MUIIEBBIX MPOAYKTOB?

20.Kaxk oreHuTh cOaTaHCHPOBAHHOCTH cripoekTupoBanHoro [1TTIT?

Cnmcok kercoB

1. CrimaitHOBast MHTEPIOJAINS SKCIIEPUMEHTAIBHBIX IAHHBIX U MPOTHO3UPOBAHUE
coaepxanus kapotuHa ¢ nomoisio PTC MathCAD

2. TlocTpoeHne MaTeMaTHYECKON MOJIETTH TEXHOJIOTUYECKOTO MpoIiecca U OlleHKa €€
anexBarHocty ¢ nomole PTC MathCAD

3. O1LIeHKY TOYHOCTHU ITPOTrHO3a MAaTEMATUYECKON MOJIEIN TIPOIlecca CKBAITMBAHMS C
nomoibio MS Excel

4. Asromatu3anus ¢ nomotibio PTCMathCAD nucniepcuoHHOT0 aHaiM3a Ha MpUMepe
MOJIOYHO-3€PHOBOM CMECH

5. NHTeprosius YMCIOBOTO Psijia TaHHBIX TUCKPETHOTO U3MEPEHUS COIePKaHUS
ButamuHa C B 6mrozie ¢ momotipto PTC MathCAD

6. ABTOMAaTH3aIMs pacy€Ta MOrPEIIHOCTH U3MEPEHHUS TP OIICHKE COJIepKaHuUsI OesKa
B roBsaaune ¢ nomoiuiso PTC MathCAD

7. AHaIU3 «YTO-€CIN» TPU ONTUMHU3AINH PELETTYPHl MOPOKEHOTO C COKOM C
nomotbio MS Excel

8. O6paboTka maHHBIX (pacd€T pacxo/ia ChIPbs, BATAMHUHHU3AINS ChIPa) C IIOMOIIBIO
uHcTpyMeHTa «Tabmuna noacranoBkum» MSExcel

9. ITocTpoeHne TpexXMEPHOI MOAEIH COJIEPKaHUS OMETa-3 )KUPHOM KUCIIOTHI B
MPOAYKTE ¢ MOMOIIbI0 HHCTpYMeHTa « Tabnuia noacrtanosku» MS Excel

10. CocraBneHnre JHEBHOTO paIllioHa C Y4ETOM CYTOYHBIX MOTPEOHOCTEH C TTOMOIIBIO
uHcTpyMeHTOB «llonck pemenus» u «Ananus otuetoB» MS Excel

11. IIporuo3upoBanue pe3ynbTaTa ¢ MOMOIIbI0 HHCTpYMeHTa «[logbop mapamerpa» MS
Excel

12. ABroMaru3zarus ¢ momonisio MS Excel npuHsaTus pernieHuii ¢ yaeTom
OTpPaHUYUBAIOMINX (PAKTOPOB

13. PenieHre oNTUMHU3AMOHHBIX 33124 METOJOM JTMHEHHOTO TPOTPaMMHUPOBAHUS



14. BeisiBnenue rpy0bix omubok ¢ momoirsio MS Excel nmpu usmepenuu coaepxaHus
BJIATY B IPOEKTUPYEMOM MPOTYKTE

15. CocraBnenue ¢ nomoiisio MS Excel nerepmMuHupoBaHHOM MaTeMaTHIeCKONH MOIEITH
Ha TPUMeEpe 3a/1a4 ONTUMHU3AINN TPOU3BOACTBEHHON MPOTPaAMMBbD»

16. OnTrMu3aIys pernenTypsl IIOMOUpA ¢ 33JaHHBIM COCTABOM C TTOMOIIBIO
uHcTpymeHTa «Ilouck pemenus» MS Excel

17. YcranoBnenue ¢ nomoribio MS Excel 1oBepUTEeTbHBIX UHTEPBAIOB IS
MaTEeMAaTHYECKOTO OXKHUIAHMSI HAa TpuMepe 0aTOHUMKA, 000TaIIEHHOTO MUIIEBBIMU BOJIOKHAMU

18. Ycranosnenue ¢ momotibio MS Excel koppensiinoHHON 3aBUCUMOCTH CBOMCTB
MPOSKTUPYEMOTO IPOAYKTa HA MPUMEPE BUTAMUHU3HPOBAHHOTO KHCEIIS

19. Bei6op ¢ nomompo PTC MathCAD nauiydIieit perpeCCHOHHON MOJICIIA Ha IIPUMEPE
TBOPOKHO-STOTHOTO Cy(IIe»

8.2. OneHoOYHbIE MaTePHAJIbI JJISl IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAMHU

8.3. TpeGoBaHus K PEiTUHI-KOHTPOJIIO

9. YYEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIEYEHUE
TV CHUILIMHBI (MOLYJIS)

Pexomenayemasi sureparypa

OcHoBHAaA

HIndp Jluteparypa

JI.1.1 |Me3senona O. 4., [IpoexkTupoBaHue MOJTMKOMIOHEHTHBIX MUIIEBBIX MTPOIYKTOB,
Kamuaunarpag: KI'TVY, 2015, ISBN: 978-5-94826-447-9,
URL: https://e.lanbook.com/book/367271

JI.1.2 | JIucunpsiH A. b., Yepnyxa 1. M., Hukutuna M. A., KonctpyupoBanue
MHOTOKOMIIOHEHTHBIX MpoAykToB nuTanusi, Mocksa: MI'VIIII, 2021, ISBN: ,
URL.: https://e.lanbook.com/book/277133

JI.1.3 |Me3senona O. ., [IpoektupoBanre KOMOMHUPOBAHHBIX MMPOTYKTOB IMTUTAHHUS,
Kamununrpan: KI'TY, 2012, ISBN: ,
URL: https://e.lanbook.com/book/197961

JI.L1.4 |Tytenssin B. A., Mycuna O. H., bansixun M. I'., lletunun M. I1., Hukutiok /1. b.,
[udpoBast HyTPUITMOJIOTHS: TPUMEHEHUE MH(HOPMAIIMOHHBIX TEXHOJIOTHH TIPH pa3paboTKe
Y COBEPILIEHCTBOBAHUY MHUILEBBIX MPOAYKTOB, MockBa: MI'VIIII, 2020, ISBN: 978-5-
93957-969-8,

URL: https://e.lanbook.com/book/163723

JI.1.5 |FOpuna C. b., Texunonorus reportonorudeckoro nutanus, Cankt-Ilerepoypr: Jlansp, 2022,
ISBN: 978-5-8114-2728-4,
URL: https://e.Janbook.com/book/210050

JI.1.6 | Haesa T. B., KapnoBa A. A., Jlouckosa O. A., YnpapneHue pa3pad0TKOi U BHEIPECHHEM
HOBOTO npoaykTa, Bonrorpan: Bonrorpaackuii 'AY, 2016, ISBN: ,
URL: https://e.Janbook.com/book/100842

Ilepeyens NMporpaMMHOro odecnevyeHust

1 Google Chrome

2 | WinDjView

3 Foxit Reader

4 |Mathcad 15 M010




CoBpeMeHHbIe TpodeccHOHATbHBIE 6a3bl JAHHBIX H HH()OPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI

1 Hayunas snexrponnas 6ubnnorexka eLIBRARY.RU (nmoanucka Ha xKypHasbl)

ObC Tel'Y

SbC BOOK.ru

9BC «JIa"p»

9BC IPRbooks

OBbC «YHuBepcuTerckas OMOINOTEKa OHIIAMHY

9BC «IOPAUT»

ool Il ] | B Wl D

9BbC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Ayaurt-1 O6opynoBanue

5-306 MEPEHOCHOM MYJIbTUMEIUNHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, CTallMOHAPHBII
9KpaH, yueOHas MeOesIb

5-308 MYJIbTUMEIUHHBINA KOMIUIEKC, IEPEHOCHON HOYTOYK, yaeOHas MeOeb

11. METOAUYECKUE MATEPHAJIBI VIS OBYYAIOLIUXCS IO OCBOEHUIO
JUCHUTIIMHBI




