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1. He.]'ll/l H 321244 OCBOCHHA NTUCHHUIIJIMHbI

Lenb AUCIUIITMHBL: OCBOCHUE 3HAHUH B 00JIaCTH (PU3NKO-XUMHUYECKUX METOJIOB YBETUUCHUS
He(dTeoTau, HAYYUTh HCCIEA0BaTh (PUIBTPALIMOHHBIX XapaKTEPUCTHK U HE(TEBBITECHSIOIICH
CIIOCOOHOCTH KHCJIOTHOW XMMHUYECKOH KOMITO3UIIMM; YMETh CTPOUTh M AaHAJIM3UPOBATH (Pa3oBYIO
IUarpaMMy.

3a1auy JUCLUIUINHBIL:

- U3y4yeHue Kiaccuukaluii MeTo10B yBelndeHusi HepTeoTaauu;

- U3y4eHHUEe KJIacCUPUKAIMN (PU3NKO-XUMHUECKUX METOI0B YBEIMUCHHS He(PTEOTAAUH;

- U3y4eHNE XUMUYECKUX METOJIOB YBEITMUCHUsI He(pTeoTnauH;

- uzyuenue [IAB - MeTo/10B, OCHOBaHHBIE HAa UX UCIOJIb30BAHUU;

- U3y4eHHE (PU3HKO-XUMUUYECKHX TeXHOJIOTH, paspadoranHsie B UXH CO PAH;

- u3yuenue ASP-3aBoHEHUE.

2. Mecto nucnuminnsl B crpykrype OIIOII BO

JlucuumiiiHa  OTHOCHTCS K JUCHMIUIMHAM — 4YacTH, (opMHpyeMod  ydacTHHKaMH
00pa3oBaTeNbHBIX OTHOIICHUI Y4eOHOTO TIIaHa.

Heo0xomuMbIMI YCIIOBUSIMU IJIS1 OCBOCHUS JUCIUILTAHBI SBIISFOTCS

3HaHWe: KIacCH(UKAMIO METOJIOB TOBBIIECHUS HepTeoTAaun. TpeTHYHbIE METOMIbBI
MOBBIIEHUST HE(PTEOTAAYH IUIACTOB. | MAPOJMHAMUYECKHE METOMbl, MOTOKOOTKIIOHSIOIIUE U
KOMOWHHUPOBAHHEIE.

YMeHus: MpUHUMATh pPEUICHUS O NPUMEHEHHHW METOJIOB IMOBBINICHUS HedTeoTnadyn u
TEXHOJIOTUYECKOH peaTn3aliy Mmporecca yBearnueHus] HehTeoTaaun.

Bnanenune:  3¢p¢GeKTUBHBIMH ~ METOJMKAMM  TOBBIICHHS ~ HEPTEOTHAYd  IUIACTOB
MPUMEHUTEITHFHO K KOHKPETHBIM YCIOBHSIM Pa3padOTKH CKBaXKHH.

CopepxaHue TUCIUTUTMHBI SBISETCS JIOTUYECKUM MPOJOHKCHUEM COICPIKAHUS TUCITUTUINH:
«UmxuauprHT 100b1YM HeTH», «Pa3zpaboTka W 3KCIUTyaTanus HEPTIHBIX MECTOPOXKICHUN» U
«IIpoexTupoBanue pa3pabOTKH MECTOPOKACHUI YrIeBOJOPOIOB» CIYKHT OCHOBOW JJISI OCBOCHUS
MIPOU3BOJICTBEHHON TpakTuku «HaydHo-mccnenoBaTenbckas padoOTay W HANMUCAHUS BBITYCKHOW
KBTU(DUKAITMOHHOM pabOThI (MarucTepCKoO JUCCEPTAIUN ).

3. Pe3yabTaThl 00y4eHHs 10 JUCHHUIINHE

[Tporecc n3yueHus! TUCIUILIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIUX KOMIIETECHIIHIA:

Ta6nmma 3.1
Kon u Kon v HanmMeHOBaHUE UHIU-
HAMMCHOBAHHE | KaTOPa JOCTHIKCHHS KOMIIC- Kox v HanMeHOBaHUE pe3yabTaTta O0YUYCHUS 110 TUCIUITIHHE
KOMIICTEHIINHU teHimu (MK)
3Hatb 31: ciocoO0Bl, CPeICTBA U METOIBI UCCIICAOBAHUS
KC-3 IIKC-3.1 TEXHOJIOTHYECKUX IIPOLIECCOB
C ) 5 Hccnenyet TexHomornueckue | YMerhb Y1: aHANM3UPOBATh U YYUTHIBATH POJIb METOIOB
mocoOeH Iu1a-
MIPOIIECCHI ITPU OCBOCHUU yBeJIMYCHUsI He(hTCOTAAYH B MpoIecce pa3paboTKu
HUPOBATh U o
po MECTOPOXKICHUN MECTOPOXKICHHUS
MPOBOJIUTH aHa-
Baaners B1: HaBbikamu aHanm3a (a3oBEIX AMArPaMM
JUTHYECKHE,
3HaTh 32: OCHOBBI YUCHHS O JJA0OPATOPHBIX METOIax
MMUTaLHOHHBIC
IIKC-3.2 HCCIIEIOBaHMsI KEpHA
¥ DKCTIEPHMEH-
TATBHBIC HOCIC HHTEpnipeTHpYET pe3ynbTaThl | YMeTh ¥Y2: IPUMEHSTD MMaKeThl IPOTrpamMM JIjisl 00paboTKI
9KCIEPUMEHTATBHBIX 0ONBITINX TaHHBIX
JIOBAHMA, KpH- CCIe TOBaHHIA B B2
HCCIIeTOBaHUN Janers B2: MeToauKaMy MHTEPIIPETAIINH PE3yIHTaTOB
TUYECKH OLICHH- A Il A HTCpTIpCTALITH Pe3y
712a00paTOPHBIX MCCIEeIOBAHUI
BaThb JJaHHBIC U
eJIATH BEIBOA I[IKC-3.3 3HaTh 33: crocoObl mepexo/1a KOHTPOJIS U YIIPaBIICHUS Ha
[IpoBomuT oeHKY cnennanbHOe 000pyI0BaHNE, OXBATHIBAIOIIEE BCE ITAIIBI
3¢ EKTUBHOCTH MIPOU3BOJICTBA




Koo n

KO,H 1 HAMMCHOBAHUC UHIH-

HaNMEHOBAHUE | KaTopa JOCTHKEHUS KOMIIe- Kon 1 HanmeHoBaHuME pe3ynbTata 00ydeHuUs 110 AUCIUIUINHE
KOMITETEHITUH tennuu (MJIK)
CYIIECTBYIOIINX YMmeTs Y3: nepenaBath ynpaBiIeHIECKUE U KOHTPOIBHBIC
TEXHOJIOTHYECKUX ()YHKIIMH OT 4esIoBeKa K TEXHUYECKOMY 000pYAZOBAHUIO
MPOLIECCOB, IPOEKTOB U 1P. Buaaners B3: nporpaMMHBIME POyKTaMH, 00€CTIEYHBAIOIINX
OBICTPBIN M TOUHBIN cOOp MHPOPMAIINH, & TAKKE
MPOU3BOIAIINX IIPOTHO3HBIE AEHCTBUS JUIsl aBTOMATH3ALUH
IUIAaHWPOBAHUS IPOM3BOACTBA
3HaTh 34: kpuTepUn MpUMEHEHHUs PO(HEeCCHOHATEHBIX
HNPOTrPaMMHBIX KOMIUIEKCOB B 001aCTH (PU3MKO-XUMUYECKUX
IIKC-4.1 METOJIOB yBeIn4eHHs HeTeoTiaun
ITonb3yercs YMmetsb Y4: npuMeHTh ClIeLIMaTU3UPOBAHHBIE IPOTPaMMHbIE
CHeNHaIu3UPOBAHHBIMU HPOJYKTHI U NPUHATHUSI PELICHUs O BEIOOpE areHra
MPOrpaMMHBIMH MPOITYKTaMH | BO3JICHCTBHS Ha IIACT
Baaners B4: HaBbikaMu MH(OPMAIIMIOHHOTO O0CITY)KUBaHHUs
CIELMAIM3UPOBAHHBIX IPOIPAMMHBIX POJYKTOB
IIKC-4 3uatsk 35: a3 deKTHBHBIC METOMKH TOBBILICHHUS HEPTEOTIAUN
Criocoben nc- I[IKC-4.2 IUIACTOB IIPUMEHUTENIBHO K KOHKPETHBIM YCIOBUAM
TIOIb30BATE PaspabatbiBaeT Qpusnyeckue, | paspabOTKU CKBaXKUH
npodeccuo-

HaJIbHbBIE TIPO-
rpaMMHBIE KOM-
IJIEKCHI B 00J1a-
CTU MaTeMaTHu-
4eckoro u ¢u-
3UYECKOIO MO-
JICTTUPOBAHUS
TEXHOJIOrHYeE-
CKHX MPOIECCOB
1 00BEKTOB

MaTeMaTHIeCKUe u
KOMTBIOTEPHBIE MOJIEIN
HCCIIEAYeMBIX POIIECCOB,
SIBJICHMH U 0OBEKTOB,
OTHOCSIIITNXCS K TIPOLIECCY
OCBOCHHUSI MECTOPOKICHUIA, B
TOM YHCJIC HA
KOHTHHEHTAJIHHOM IeNbhe

Ymetp ¥Y5: pazpabareiBaTh PU3NIECKUE, MATEMATHIECKUE U
KOMITBIOTEPHBIE MOJIENIN HCCIIEyEMbIX POLIECCOB, SBICHUN
00BEKTOB, OTHOCSIINXCS K MPOLECCY OCBOCHHS
MECTOPOXKJICHHIA, B TOM YHCIIe HA KOHTHHEHTAJIBHOM Ilelb(e

Baaaers BS: nmaketamu nmporpamm, mo3BOJISIOIIUX TPOBOJIUTH
MaTeMaTHYECKOE MOJECITUPOBAHAE OCHOBHBIX
TEXHOJIOTHUECKHUX MPOLECCOB U TEXHOJIOTHA, TPUMEHSIEMBIX
MIPU OCBOCHUH MECTOPOKJIEHUI, B TOM UUCIIE Ha
KOHTHHCHTAJIBHOM IICNb(e

[IKC-4.3

Pabotaer ¢ makeTamu
MPOTpaMM, MO3BOJITIOIINX
MIPOBOINTH MAaTEMATUYECKOE
MOJIETUPOBAHNE OCHOBHBIX
TEXHOJIOTUYECKUX ITPOLIECCOB
U TEXHOJIOTUH,
MIPUMEHSIEMBIX TP OCBOCHUH
MECTOPOKJICHUN

3uaTth 36: ocHOBHbIE (HanboJee pacpoCTpaHEHHBIE)
npodeccroHaIbHBIE MPOrpaMMHBIE KOMIUIEKCHI B 00J1aCTH
MaTeMaTHYeCKOT0 MOJIETMPOBAHHS TEXHOJIOTHYECKUX
MPOIIECCOB U 0OBEKTOB

YMeTs Y6: NoAroTaBIMBaTh HCXOJHYIO HHPOPMALUIO JUIs
MaTEeMaTHYECKOTO MOJEIHPOBAHUS

Baaners B6: HaBbikamMu pOpMHUPOBAHUS AITOPUTMOB PaOOTHI
C MaKeTaM¥ IMPOrpamMm, MO3BOJISIONIUX TPOBOIUTE
MaTEeMaTHYECKOE MOJICIIUPOBAHKE

4. O0beM THCHUIIINHBI

OOwmwuii 00beM JUCLHUIINHLI COCTABIISET 4 3aUeTHRIX equHMIEI, 144 Jaca.

Tab6muna 4.1
AynUTOpHBIC 3aHATHS/KOHTaKTHas paboTa
®dopma Kype/ yAUTOP yac P ’ Konr | Camocrosr ®dopma
o0yueHu P - poIb, enpHasg | IPOMEKYTOYHOM
CEeMeCTp [pakruyeckue | JlaboparopHsie
s Jlexkuuu yac. |paboTa, yac.| aTTecTaluu
3aHATHUS 3aHATHS
ouHas 2/4 24 24 - 36 60 9K3aMEH

5. CTpykTypa U coaepxkaHue JTUCUUIIIHMHBI

5.1. CTpyKTypa TUCIUTIITUHBI
oyHas ¢popma o0ydenus (OPO)




Tabmnuua 5.1

N CTpyKTypa AUCIIUTITHHBI AymuTopHrie
PYKTypa HCIL 3ansTus, yac. | CPC, | Bceero, Kox MJIK OrLeHOYHBIE
n/ | Homep yac. | yac. A cperncTea
HaunmenoBanue pasgena JI. |TIp.|JTa0.

I |pa3zgena

1| 1 | Breacune s nommeproe 33| -] 8 | 14 |IIKC3.1,IIKC3.2
3aBOJTHCHHE
DKCIEepUMEHTAIbHBIEC OCHOBBI Brmommenue u

2 2 P 313 - 8 14 IIKC-3.2, IIKC-3.3 | 3amuTa 3agaHuii
MOJIMMEPHOT0 3aBOTHCHUS Ho pasenam
[IpakTuueckue acreKThbl TIKC-3.1, TIKC-3.2, Nel-3

3 3 MOJEINPOBAHUS 3 (13| - 8 14 TIKC-3.3, TIKC-4.1, h
IIOJIMMEPHOI0 3aBOJHCHUS ITIKC-4.2, [IKC-4.3

TIKC-3.1, TIKC-3.2,

4 4 Beenenue B [TAB 3aBognenue | 3 | 3 | - 8 14 TIKC-4.1, TIKC-4.2 .

5 5 DKCHepUMEHTAIbHbIE OCHOBBI 33 8 14 TIKC-3.1, TIKC-3.2, aHE;);HZH:;HI;
ITIAB 3aBogneHus TIKC-3.3 3 rIIIi) a33 eIJI1aM
[IpakTuueckue acreKThbl TIKC-3.1, TIKC-3.2, I_])\['o 4ﬂ_ 6

6 6 moxaenupoBanus [TAB 3 13| - 8 14 TIKC-3.3, I[IKC-4.1, -
3aBOJHEHHUSA T[IKC-4.2

7 7 Beenenne B ASP-3aBognenne | 3 | 3 | - 6 12 T[IKC-4.1, IIKC-4.2

Brmonaenue u
DKCTIepUMEHTAIBHBIC H SAIITA 3aAHMIT
MIPaKTUIECKUE OCHOBBI TIKC-3.1, ITIKC-3.2,

8 8 313 - 6 12 0 pazzesnam
MozenupoBaHus ASP- T[IKC-3.3 No7-8
3aBOJJHEHHUS -

IIKC-3.1, TIKC-3.2, Bomboc
9 | 1-8 | Dxsamen - | -] -| 36 | 36 |OKC-33,TIKC41, | ;Iap e“ K
TIKC-4.2, [TKC-4.3 KaMery
Wroro: | 24 | 24| - 96 144 X X

3ao4Has popma o0ydenus (3PO)
He peanusyercs.

04HO-3204Hasi popma oOyuenus (O3PO)
He peanuzyercs.

5.2. CopeprxaHue TUCHUTUIUHBL.

5.2.1. Conmeprxanue pa3aesioB TUCIUTUTHHBI (TUJAKTUICCKUE STUHUIIBI).

PA3JIEJ 1. «BBEJIEHME B ITOJIMMEPHOE 3ABOJIHEHUEY.

OU3NYECKO-XMMUUECKHE OCHOBBI TEXHOJOIMH TMOBBIIIEHUS HEPTEOTAaYd C IOMOILBIO
IIOJIMMEPHOIO 3aBOJHEHUS. MMpOBOM ONBIT NPUMEHEHUS IOJIMMEPHOrO 3aBoAHeHus. Ilapamerpbl
wiacta, ¢QumonnoB u ITAA, oxasbiBarolMe OCHOBHOE BIMAHHE Ha 3()P(HEKTHBHOCTb NPUMEHEHMS
TEXHOJIOTUM TIOJMMEPHOrO 3aBOJHEHUA. KpuTepuu NpUMEHMMOCTH TEXHOJIOTUHM IOJIMMEPHOTO
3aBOIHEHUS. PU3NKO-MaTEMaTHYECKas MOJEIb TOJIMMEPHOTO 3aBOJHEHUS

PA3JIEJI 2. «OKCITEPUMEHTAJIBHBIE OCHOBBI ITIOJIMMEPHOI'O 3ABO/IHEHU S1»

Ancopbrus/necopouust  I[TAA.  Omnpenenenne POC. Omnpenenenue mnpupocta  KBBIT.
Onpenenenne Bsa3kocTH pactBopa [TAA. Tect Ha MexaHnueckyro cTokocTh pactBopa [TAA. Tect Ha
TepMOycTOMUMBOCTh pacTBopa [TIAA. Onpenenenre HEJOCTYITHOTO TOPOBOrO MPOCTPAHCTBA

PA3JEJ]T 3. «IPAKTUYECKHE ACIIEKTbI MOJIEJIMPOBAHUA IIOJIMMEPHOI'O
3ABO/IHEHM S »

Apanranys pe3yabTaToB Ja0OpaTOPHBIX SKCIIEpUMEHTOB. HacTpoiika cekTopHOM Moaenu u
BBIIIOJIHEHNE NPOTHO3HBIX pacueToB. OLeHKa TEXHOJIOIMYECKOM M SKOHOMHUYECKOH 3(deKkTHBHOCTH
BapUAHTOB



PA3JIEJ 4. «BBEJAEHUE B ITAB 3ABOJIHEHUE»

OM3HYECKO-XMMUYECKUE OCHOBBI TEXHOJIOTMH TOBBINICHHUs HedTeoTnaun ¢ momoinsio [TAB
3aBoiHEeHUS. MupoBo# onbIT puMeHeHus [1AB 3aBognenus. [lapamerpsl macrta, GhIrOMI0B U COCTABOB
[TAB, oka3pIBafoIIMe OCHOBHOE BIHsiHME Ha J(PQPEeKTUBHOCTh NpuMeHeHus TexHonoruu [IAB
3aBogHeHus. Kpurepun npumenumoctu TexHonoruu [TAB 3aBoaHeHus. Pu3MKo-MaTeMaTHUECKas
monens ITAB 3aBogneHus

PA3IEJL 5. «OKCITEPUMEHTAJIBHBIE OCHOBBI ITAB 3ABOIHEHM S1»

Ancoporusi/necoporms [TAB. Onpenencane Mex$a3sHOro HATSHKEHHS HA TPAHUIE PACTBOP
[TAB-nedTh. Omnpenenenue mnpupocta Ksbir. Ompenenenue Bszkoctu pactBopa [IAB. Tectr Ha
MEXaHU4YECKyIo cTorkocTh pactBopa ITAB. Tect Ha TepmoycToitunBoCTh pactBopa [IAB.

PA3IEJL 6. (IIPAKTUYECKHUE ACIIEKTBI MOJIEJIMPOBAHIA ITAB 3ABOAHEHM»

Apnanranys pe3yabTaToB Ja0OpaTOPHBIX SKCIIEpUMEHTOB. HacTpoiika cekTopHOM Moaenu u
BBIIIOJIHEHNE TPOTHO3HBIX pacueToB. OleHKa TEXHOJIOMYECKOM M SKOHOMHUYECKOH 3(deKkTHBHOCTH
BapUAHTOB

PA3JIEJT 7. «BBEJIEHUE B ASP-3ABO/IHEHUE»

OU3NYECKO-XIMUYECKUE OCHOBBI TEXHOJIOTMHU IOBBINIEHUS] HedTeoTAaun ¢ mnomomisio ASP
3aBoHEHUs. MupoBoii onbIT npuMeHenust ASP 3aBoanenus. [Tapamerps miacTa, (iouI0B U COCTaBOB
ASP, oka3biBaro1ye 0CHOBHOE BIHsIHAE Ha A (EKTUBHOCTh IPUMEHEHHS TEXHOIOTUN ASP 3aBoiHEHNSI.
Kpurepun npumenumoctu texHoimorun ASP 3aBopHeHus. Pusuko-mareMmarnueckas monenb ASP
3aBO/IHEHUS

PA3JIEJT 8. «IKCIIEPUMEHTAJIBHBIE W TIPAKTHMYECKHME  OCHOBEI
MO/JIEJIMPOBAHUS ASP-3ABOJIHEHI Sy

DKCIIEPUMEHTHI TI0 OMPEACTICHUIO aJCOPOIMH/IeCOPOIMN TIeTIour. AanTamus pe3ysibTaToB
Ta0opaTOPHBIX IKCIIEPUMEHTOB. HacTpoiika CeKTOpHOI MOJIETH 1 BBIIIOJHEHUE MTPOTHO3HBIX PAaCUETOB.
OreHKa TEXHOJIOTUIECKON 1 SKOHOMHUYECKOU A((EKTUBHOCTH BApHAHTOB

5.2.2. ConeprkaHue JUCIUTUIMHBI ITO BUJAM YUIE€OHBIX 3aHSATHI.

JleKnInoHHbIE 3aHATHSA
Tabmuma 5.2.1

Ne |Homep paznena O06bem, yac.
/n | gucrmiuimHel | ODO | 300 0300

Tema nexiun

du3nyecKo-XMMHYECKHE OCHOBBI TEXHOJIOTUH MOBBILIEHHUS HEPTEOTAAUN C
MOMOILBIO TIOTUMEPHOTO 3aBOJHEHUS. MUPOBOH OIBIT IPUMEHEHUS
noJmMepHoro 3aBogHenus. [lapameTpsl miacta, Guionnos u [TAA,

1 1 3 - - OKa3bIBAIOLINE OCHOBHOE BJIMsHME Ha 3(P(HEKTHBHOCTH MPUMEHEHHS
TEXHOJIOTHH MOJUMEPHOro 3aBoHeHH. Kputepuu npuMeHuMocTi
TEXHOJIOTHH HOJIMMEPHOTO 3aBOJHEHUS. PU3NKO-MaTeMaTHIeCKas MOJCIb
MOJMMEPHOTO 3aBOTHEHUS

Ancop6mus/necopoius ITAA. Onpenenenne ®OC. OnpenencHue
npupocta KBeiT. Onipenenenne Bsa3koctu pactBopa [TAA. Tect Ha
MEXaHMUYECKYI0 CTOMKOCTh pacTBopa ITAA. Tect Ha TEpMOYCTOMUNBOCTD
pactBopa [TAA. OnpeneneHrie HEJOCTYITHOTO MOPOBOTO MPOCTPAHCTBA

ApanTaiyst pe3ysibTaToB JIabopaTopHbIX dKcriepuMeHToB. Hacrpoiika
3 3 3 - - CEKTOPHOM MOJICNT U BBIITOJIHEHNE IPOTHO3HBIX pacueToB. OeHka
TEXHOJIOTHYECKOM U SKOHOMUYECKO# 3()()eKTUBHOCTH BaAPHAHTOB

du3nyecKo-XMMHYECKHE OCHOBBI TEXHOJIOTUH MOBBILIEHHUS HEPTEOTAAUN C
4 4 3 - - nomo1nsio ITAB 3aBognenus. MupoBsoit onelT npumenenus I1AB
3aBosHeHus1. [lapameTpsl miacra, GuronioB U coctaBoB [1AB,

6




n/n

Howmep paznena

JUCHUITINHBI

O0neM, yac.

0P0

390 |03PO

Tema nexiun

OKAa3bIBAIOIINE OCHOBHOE BIUSHIE Ha 3()(HEKTUBHOCTH MPUMCHCHUS
texHosioruu [TAB 3aBognenuns. Kpurepun npuMeHUMOCTH TEXHOJIOTHU
ITAB 3aBoguenuns. Pusnko-mareMatnueckas moaeib [1AB 3aBonHeHns

Ancop6mus/mecopoiust ITAB. Onpenenenre Mex(pazHOTO HATSHKEHUS HA
rpanute pactBop [TAB-ved1h. Onpenenenne nmpupocta KBbIT.
Omnpenenenne Bs3kocTH pactBopa [TAB. Tect Ha MexaHHUYECKYIO
croiikocTh pactBopa ITAB. Tect Ha TepMoycToiiunBoCcTh pactBopa [TAB.

Anantaryst pe3yapTaToB Ja00paTOPHBIX 3KcriepuMeHToB. Hactpoiika
CEKTOPHOI MOJIeTH U BBITIOJHEHUE MPOTHO3ZHBIX pacueToB. OneHka
TEXHOJIOTHYECKOM U SKOHOMUYECKO# 3(h()eKTUBHOCTH BAPHAHTOB

du3nyecKo-XMMHIECKHE OCHOBBI TEXHOJIOTUH MOBBILIEHHUS HEPTEOTAAUN C
nomo1eio ASP 3aBogHeHus. MupoBoii onsiT npumeHeHust ASP
3aBoxHeHus. [lapameTpsl miacra, ¢uron1oB U coctaBoB ASP,
OKa3bIBAIOLINE OCHOBHOE BJIMsHHE Ha 3(P(HEeKTHBHOCT MPUMEHEHHS
texHosoruu ASP 3aBonHeHus. Kpurepun npuMeHUMOCTH TEXHOIOTUU
ASP 3aBoguenus. ®usnko-mMaTemMaTudyeckas Moaenb ASP 3aBogHeHHs

OKCHEepUMEHTHI IO OIPEICIICHHIO aJICOPOLIMN/IECOPOLINY LIETI0YH.
AnanTanust pe3yibTaTtoB J1ab0paTopHbIX dKcriepuMeHToB. Hactpoiika
CEKTOPHOM MOJICIIM M BBINIOJIHEHNE IIPOTHO3HBIX pacyeToB. OmeHka
TEXHOJIOTUYECKOI M 9KOHOMUYECKOH 3 (PeKTHBHOCTH BapHaHTOB

Hroro:

24

X

X

X

IIpakTnyeckue 3aHATHS

Tabmuua 5.2.2

Howmep paznena
JIMCLUIIIMHBI

(0533

€M, 4ac.

0®0

300 | 0390

Tema MPAKTUYCCKOI'O 3aHATUA

1

AﬂaHTaHI/Iﬂ MHUKPOMOJECIHN Ha PE3YJIbTATbl SKCIICPUMEHTOB 110
OIpCACIICHUIO aucop6um/l noJInMepa Ha KepHOBOﬁ KOJIOHKE

2

AL[aHTaHI/Iﬂ MUKPOMOJECIHN Ha PE3YJIbTATbl SKCIICPUMEHTOB I10
BBITCCHCHUIO He(l)TI/I PacTBOPOM IOJIMMEPA HA KepHOBOﬁ KOJIOHKC

Co3naHue 1 HacTpoHKa CEKTOPHOI Mojienu. BrinonHeHne NporHo3HeIX
pacueToB MO NOIMMEPHOMY 3aBOJHEHHIO. OIIEHKA TEXHOJIOTHUECKON U
9KOHOMHUYECKOHN 3 (HEKTHBHOCTH BAPHAHTOB

AnanTanysi MUKpOMOJIESH Ha PE3YJIbTaThl 3KCIIEPUMEHTOB 110
orpezieeHuIo BeITecHeHuIo Hedt pactBopoM I[TAB Ha kepHOBOIA
KOJIOHKE (crioco6 MacmTabupoBaHus KOHIEBBIX Touek ODIT)

ApanTaisi MUKPOMO/JIENTH Ha PE3YJIbTAaThl IKCIIEPUMEHTOB 110
OTIpeJIeNICHUIO BhITecHeHNIO HepTr pacTBopoM ITAB Ha kepHOBOI
KOJIOHKE (CI0co0 3a/1aHusl 3aBUCUMOCTH MTOBEPXHOCTHOT'O HATSDKEHHUS
o1 koHneHTpamuu [T1AB).

Co3znanue u HacTpolKa CEKTOPHON MoJIe. BBITIOTHEHNE MPOTHO3HBIX
pacueroB 1o [TAB-3aBoguenuto. O1ieHKa TEXHOJIOTHIECKON U
YKOHOMUYCCKOM Y(PPEKTHBHOCTH BAPUAHTOB

7-8

Co3znanue 1 HacTpolKa CEKTOPHON MOJIe. BBITIOTHEHNE MPOTHO3HBIX
pacuetoB o ASP-3aBonHeHut0. O1ieHKa TEXHOJIOTUYECKON U
YKOHOMUYCCKOM d(PPEKTHBHOCTH BAPUAHTOB

Hroro:

24

X X

X

JlaGopaTopHbie paGoThI
JlaGopaTopHbie pabOThl Y4EOHBIM TIJIAHOM HE MPETyCMOTPEHBI.

CamocrosiTesibHasi padoTa CTyJeHTa

Tabmuua 5.2.3

Howmep

O0beM, yac.

pasnena
JHACUUILIAHBI

(6l0]e

300

03D0

Tema Bug CPC

1-3

)

- HOJ’II/IMepHOG 3aBOJHCHUC I/I3y‘-I€HI/I€ TCOPCTUYCCKOI'0O MaTCpuJia o pa3aciy

4-6

42

- ITAB 3aBogHenue

I/I3y‘-I€HI/I€ TCOPCTUYCCKOI'O MaTCpuJia o pa3aciy
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No Homep O0Obem, yac.
. pasnena 0d0 | 300 0300 Tema Bug CPC
JUACHUIITHHBI
3 7-8 24 - - ASP-3aBoiHEHTE W3ydeHne TeopeTHIecKoro MaTepuiia 1o pasaeiny
4 1-8 36 - - DK3aMeH IToaroroBka K 9K3aMeHy
HUroro: 96 X X X X

5.2.3. llpenogaBaHWie AUCHMUIUIMHBI BEAETCA C MPUMEHEHHEM CIEAYIOIIUX BHUIOB
00pa3zoBaTeNbHBIX TEXHOJIOTHIL:

— Bu3yanmsanusa ydebnoro marepuana B ¢popmare PDF, Microsoft Office B nuamoroBom
pexuMe (JICKITMOHHBIC 3aHATHSA);

— npaxtuueckue 3anarusg B PH-KNM;

— paboTa B MaJIbIX IpyIIax (MPaKTUYSCKUE 3aHATH).

6. TemaTuka KypcoBbIX padoT/IIPOEKTOB
KypcoBsie paboTHI/TIPOCKTHI YIEOHBIM IIJIAHOM HE MPETyCMOTPEHBI.

7. KoHTpoJIbHBIE PA0OTHI
KonTponbsHbie paboThl y4eOHBIM TJIAHOM HE MPEyCMOTPEHBI.

8. OuneHka pe3y/ibTaTOB OCBOCHH S JUCHUNIMHBI

8.1. Kpurepuu olieHMBaHUS CTENEHMU IOJHOTHI M KadyecTBa OCBOEHHUS KOMIIETCHIIMI B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yJbTaTaMu 00ydeHus npuBeaeHsl B [Ipunoxenun 1.

8.2. PeliTmHrOBasi cHucTeMa OIEHUBAHUS CTEMEHW TMOJHOTHI W KadyecTBAa OCBOCHUS
KOMITETCHITHI 00y4JaroImuxcst 09HOM GopMbI 00ydeHHs TpeicTaBieHa B Tadnuie 8.1.

Tabmuma 8.1
No /it Buasl meponpusTrii B paMKax TEKYIIEro KOHTPOJIS Komuectso
OayoB
| Texkymas arrectanus
1.1 | Bemmonnenue 3aganuii no paszaenam Ne 1-3 15
1.2 | 3ammra 3aganuit no paszaenam Ne 1-3 18
HNTOI'O 3a nepByo TEKYIIYIO aTTECTALNIO 33
2 TeKyIas arTecTalus
2.1 | BeimonHenue 3ananuii no paszaenam Ne 4-6 15
2.2 | 3ammTa 3ananuii o pazaenam Ne 4-6 18
NTOI'O 3a BTOpYIO TEKYIIYIO aTTECTALNIO 33
3 Tekymiast arTecTanus
3.1 | BeimonHnenue 3aganuii no pasaenam Ne 7-8 16
3.2 | amura 3aganuii o pazgenam Ne 7-8 18
HNTOI'O 3a TpeThiO TEKYIIYIO aTTECTALHIO 34
BCEI'O 100

9. YueOHO-MeTOAUYECKOE U MH(OPMAITMOHHOE O0ecneyeHHe TUCIUITUHBI

9.1. Ilepeuenp pekoMeH1yeMOM TUTEpaATyphl IpeacTaBieH B [Ipuioxenun 2.

9.2. CoBpemeHHbIe npodeccruoHanbHble 0a3bl JaHHBIX U WH(GOPMAIMOHHBIE CIIPAaBOYHBIC
CHCTEMBI

—  OBC «M3nmarenncTBa Jlanby;

—  OBC «29neKTpOHHOIr0 U3/1aTeIbCTBA IOPAﬁT>>;

— Co0ctBennas nosHoTekcroBas 6aza (I1I6/1) BUK TUY;
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— Hayunas snexrponnas 6ubnmoreka «eLIBRARY.RUy;

—  DOBC «IPRbooksy;

— Hayuno-texnnueckas Oubmmoreka @OI'BOY BO PI'Y Hehbt™s u r1a3za wumeHu
.M. I'yOkuHa,

— Hayuno-texanueckas 6ubnuoreka ®I'bOY BIIO YI'HTY (r. Ya);

— Hayuno-texamnueckas 6ubmuoreka ®I'bOY BIIO VI'TYVY (r. YxTa);

—  OBC «Ipocnekry;

—  OBC «KOHCYIBTaHT CTYAEHTY,

9.3. JIuneH3noHHOe M CBOOOJHO pacmpocTpaHseMOe IPOorpaMMHOE oOecredeHue, B T.4.
OTEUECTBEHHOT'O MPOU3BO/JICTBA:

1. Microsoft Office Professional Plus;

2. Windows §;

3. PH-KUM.

10. MaTepuajbHO-TeXHHYECKOe o0ecneyeHrue JUCIHILINHBI

[Tomemenust 11 MPOBEIEHUsT BCEX BUIOB PAaOOTHI, MPEIYCMOTPEHHBIX y4E€OHBIM IJIAHOM,
YKOMIUIEKTOBAaHbI HEOOXOIUMBIM 000PYIOBaHHEM U TEXHHUECKUMU CPEICTBAMU O0yUEHUSI.

Tabmmma 10.1
Obecne4yeHHOCTh MaTepHaJIbHO-TeXHNYecKkuX ycaoBuil peanusanuu OIIOII BO
Ne | HaumenoBanue yueOHbIX HanmenoBanue noMenieHu Juisi IpOBEACHUS

Anpec (MecToIoJI0KeHHE) TOMEIeHU

n/m IPEIMETOB, KYpCOB, BCEX BUAOB yueOHOH NesTeTbHOCTH, JUIS TPOBEICHUS BCEX BUIOB yUeOHOMH
JVICIUILIAH (MOIYyJeH), IpeyCMOTPEHHON Yu4eOHBIM ILIAHOM, B TOM JeATeIbHOCTH, IPETyCMOTPEHHON
MIPAKTHKHU, UHBIX BUIOB YHCJIe TIOMETIEHUS ISl CAaMOCTOSATEIbHON y4eOHBIM IJIAHOM (B CITydae pealn3alun
yueOHOH NedTenbHOCTH, paboThl, C yKa3aHUEM NEPEUHs] OCHOBHOI'O 00pa3oBaTeNbHOMN IPOrpaMMBbl B CETEBOH

MPEyCMOTPEHHBIX 000pynoBaHusl, y4eOHO- HATJISIHBIX TOCOOUH (hopMe IONOTHUTENBHO YKa3bIBACTCS
Y4eOHBIM TUIAHOM HaUMEHOBAaHHE OPraHU3aluM, C KOTOPO’
00pa3oBaTesbHOM 3aKIII0YEH JIOTOBOP)
POrPaMMBI
1 MopenupopaHue JIeKIMOHHEBIC 3aHSTHS:
TEXHOJIOTUH (PU3HKO- VYueOHast ayAuTOpHsl Uil IPOBEICHUS 625039, TromeHcKast 0071aCTh,
XUMHWYECKUX METOIOB TPYIIOBBIX U HHANBUAYAIIbHBIX KOHCYJIbTALNN; r. Tromens, yin. MenbHukaiite, a. 70,
YBEIUYCHUS TEKYIIETO0 KOHTPOJISI ¥ IPOMEKYTOUHON ayn. 624
HedreoTnaun aTTeCTallUH.
OCHAaIIEHHOCTb!

YuyeOHast MeOellb: CTOJIBL, CTYIIbS, IPOEKTOP
MYJIBTUMEANHHBIN, SKpaH MPOESKIIMOHHBIN,
MOHOOJIOK, TOKYMEHT-Kamepa, akyCTH4ecKas
cucrema (KOJIOHKH).
[IpakTudeckue 3aHATHSA:

VYueOHast ayaAuTOpHs U1 IPOBECHHUS 3aHATHI 625039, TromeHcKast 00J1acTh,
JIEKIIMOHHOTO ¥ CEMUHAPCKOTO TUIA r. Tromens, yn. Mensaukaiire, 1. 70,
(mpakTHYeCKUX U 1a00paTOPHbIX 3aHATUL); aya. 615

IPYNIOBBIX M MHAMBUAYAIbHBIX KOHCYIIBTALIUI;
TEKYIIEro KOHTPOJISI U TPOMEKYTOYHOM
aTTecTanuy (KOMIBIOTEPHBIN KJIACC).
OCHAILIEHHOCTb: CTOIIbI, CTYJbs. [IpoeKTOp
MYJIBTUMEANUHBIN - 1 mT., KOMIOBIOTEPHI - 15
IIT., UHTEPAKTUBHAS IOCKA - | IIT., aKycTHYECKast

cucrema (KOJIOHKH) - 2 HIT.

11. Meroanyeckue ykazanus no opranusanuu CPC

11.1 MeTtoauyeckue yka3aHus 110 IOATOTOBKE K IPAKTUYECKUM 3alaHUSIM.
PaGoTa oOyuaromierocst Ha MPAaKTUYECKUX 3aHATUSAX BKJIIOYACT B ce0sl HABBIKU aJalTallud

MUKPOMOJIENIA Ha PE3YJIbTAThl SKCIIEPUMEHTOB; CO3/IaHUS U HACTPOIIKAa CEKTOPHON MOJIEIH; OLIEHKH
TEXHOJIOTUYECKOH U SKOHOMHUYECKON 3P PEKTUBHOCTH BaPUAHTOB.
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11.2 Meronuueckre yKa3aHus IO OPraHU3aIUH CAMOCTOATENBHOM paboThI.

CamocrositenbHass  pabora  oOydaromierocss BKJIOYaeT B ce0s  TMOATOTOBKY K
HK3aMEHAIIMOHHBIM BOMpPOCAaM IO TeMaM pa3/eloB IMPOrpaMMbl JUCHUIUIMHBEL. PexoMenmyemas
JUTepaTypa cooOLIaeTCsl MpenoiaBaTeieM Ha 3aHATHSAX.
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Jucnuniauna: MoenrpoBaHie TEXHOJIOTUU PU3NKO-XUMUYECKUX METO/I0B yBeNIMYeHUs HePTeoTaaun
Kon, nanpasienune noarorosku: 21.04.01 Hedrerazosoe aeno
Hanpagaennocts (mpoduin): [{udpossie TexHOMOTHH B HEDTEra30BOM JIeiIe

[Tpunoxenune 1

[Inanupyemble pe3yabTaThbl 00y4eHHs 1Jis1 GOPMUPOBAHMSA KOMIIETEHIMU U KPUTEPHUH UX OLleHUBAHUS

Kon Kon, Ko n HanmeHoBanue
Kpurepuu onieHUBaHUS PEe3yIbTaTOB O0yUCHHUS
KOMIeTe | HaMMCHOBaHHUE pe3ynbTata 00y4eHUs 1Mo
HI[HA MK IUCLUITUINHE 1-2 3 4 5
E€MOHCTpHUPYET E€MOHCTpPHUPYET
3HaTh 31: criocoOsl, He 3naeT crioco0sl, A PHpY A PHpY!
JleMOHCTpHUpYeT OTAETBHBIE | JOCTaTOYHBIC 3HAHUS HCYUEPIIBIBAIOIINE 3HAHUS
CpEICTBa U METOJIBI CpEeICTBa U METOJIBI
3HaHUS CIIOCOOO0B, CPENICTB U | CIIOCOOOB, CPENICTB U CImoco0oB, CPEJICTB U
HCCIICIOBAHUSA HCCIICIOBAHUSA
METOJIOB HCCIICIOBAHMUS METOJOB MCCIEIOBAHUS METOJIOB MCCIICIOBAHNUS
TEXHOJIOTHIECKUAX TEXHOJIOTHIECKUAX
TEXHOJIOTHIECKUX MPOIECCOB | TEXHOIOTUIECKUX TEXHOJIOTHIECKUAX
TIPOIIECCOB MIPOIIECCOB
KC-3.1 MIPOIIECCOB IIPOIIECCOB
) YMeeT aHanu3upoBaTh U YMeeT aHaIM3upoOBaTh U
Uccnenyer B coBepiiencTe ymeer
YMmerb Y1: ananuszupoBath | He ymeer aHaIM3MpOBATH ¥ | YYUTHIBATH POJIb METOAOB YYUTBIBATH POJIb METOJIOB
TEXHOJIOTUYCCKUE aHATU3UPOBATh U
U YYUTHIBATH POJIb METOJIOB | YYUTHIBATH POJIb METOJIOB | yBEIHUYCHUS HE()TCOTAAYH B | YBEJIMYCHUS HE(DTCOTAAYH B
MIPOIIECCHI TIPU YYUTHIBATH POJb METOJIOB
yBEIUYCHUS HEYTCOTAAYN | yBEIMUYCHHS HE(PTEOTIAYH B| mpoliecce pa3paboTKu npoiiecce pa3paboTKu
OCBOCHHH yBeIU4eHUs He(hTeOTIaun
. | B mporiecce pa3paboTku mporecce pa3padoTKu MECTOPOKIICHHUS, TOITyCKast MECTOPOXKICHUS, TOMYCKast
MECTOPOKICHUN B IpoI1iecce pa3paboTku
MECTOPOXKICHHS MECTOPOXKICHHS 3HAYHUTEJIbHBIC HCTOYHOCTH M | He3HAUYHTEIILHBIC MECTOPOKACH
MOTPEIIHOCTH HETOYHOCTHU P
IMKC-3 Xopo1o BiIajgeeT HaBbIKaMu
Baagers B1: naBrikamu He BimageeT HaBbIKaMu Binageet HaBBIKAMH aHaIH3a B coBepuienctBe Biageet
aHanm3a Ga3oBBIX TUATPaMM,
aHanu3a (pa3oBbIX aHanu3a (a3oBbIX (ha3oBBIX qUATpamwm, HaBBIKaMHU aHaJIN3a
JIOITyCKast He3HAUYNTEIbHBIE
UarpaMm UarpaMm JIOITyCKast psii OMIHOOK (ha30BBIX qHaTpaMM
OINOKHU
JleMOHCTpUpyeT OTACIIbHBIC JemoHcTpupyer JlemoHcTpupyeT
3uartb 32: ocHOBHI yueHUs1 | He 3HaeT OCHOBHI yueHUs O | 3HaHUS 00 OCHOBHBIX JIOCTaTOYHBIC 3HAHUS 00 HCYEPIIBIBAIOIINE 3HAHUSA 00
IIKC-3.2 0 1abOpaTOPHBIX METOAX | JJAOOPATOPHBIX METOAAX YYEHUSX O 1a00paTOPHBIX OCHOBHBIX YUCHHAX O OCHOBHBIX YUEHHSX O
Wurepnpetupyet | UCCIEIOBaHUS KEpPHA HCCIIe/IOBaHMS KepHa METOJIaX MCCIICJI0BAHUS 1ab0paTOPHBIX METOIaX J1a00paTOPHBIX METOJIAX
pe3yIbTaToOB KepHa UCCIICIOBaHHS KepPHA HCCIICAOBAHMS KepHA
9KCIICPUMCHTAITb YMeeT npuMeHSTh TaKeThl
Ymerb Y2: npuMeHsITh YMeeT npuMeHsITh MaKeThl AJIs B coBepieHcTBe ymeer
HBIX He ymeer npumensts JUIst 00pabOTKK OOJIBIINX
. MAKEThI TIPOTPaMM JIJIst 00pabOTKK OONBIINX TAHHBIX, MPUMEHSTh MAKEThI JIJIS
UCCIICIOBAaHUI MaKeThI sl 00paboTKH JTAHHBIX, TOMyCKast

00pabOTKK OONBIIIX
JIAHHBIX

OOJIBIINX JaHHBIX

JA0IyCKas 3BHAYUTCIIbHBIC
HETOYHOCTHU U MOTPCIIHOCTU

HC3HAYUTCJIBHBIC
HCTOYHOCTH

00pabOTKK OONBIITIX
JIAHHBIX
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Kon
KOMIIETE
HITUN

Kon, Ko n HannmeHoBaHue
Kpurtepuu onieHUBaHHS PEe3yIbTaTOB O0yUCHHUS
HanuMEHOBaHHE pe3ynbrata o0ydeHus 1o
K JACLUILINHE 1-2 3 4 5
Baagers B2: meronukamn Xopo1io BrageeT B coBepuienctBe Biageet
He Bimageer meTonukaMu Bnageer metoqukamMu
HMHTEPIPETAIHH METOIMKAMU METOAUKAMU
HHTEPIPETALIHH HHTEPIPETAIHH
pe3yIbpTaTOB .| MHTEpIpeTauu HHTEPIPETAIHH
reou3uIecKux reo(pu3MIeCKuX UCCIICOBAHNN
1ab0PaTOPHBIX . TeoPU3NIECKUX reopu3uIecKuX
o HCCIIEAOBAHMM CKBAKUH CKBQ)XUH N .
HCCIIEJOBAHMI HCCJIEOBAHMM CKBAKUH HCCIIEAOBAHMM CKBAKUH
€MOHCTPUPYET
3nath 33: crrocoOs! He 3HaeT ciocoObt A pPHpY JleMoHCTpHUpYET
JIeMOHCTpHUPYET OTACIbHBIC JIOCTATOYHEIC 3HAHUS
Mepexoaa KOHTPOJIS U nepexoja KOHTPOJIS U HCYCPIIBIBAIOIIUC 3HAHUS
3HaHUs CIIOCOOOB mepexoaa croco0oB mepexoa
yIpaBJICHUS Ha YIPaBJICHUA Ha €roco0oB nepexoa
KOHTPOJIS M yIIPABJICHHS Ha KOHTPOJISI ¥ yIIPABIICHUS HA
cIIenHaaIbLHOE cIienHagbLHOe KOHTPOJIS M yIIPABJICHUS HA
CIeIMaIbHOM 000PYIOBAHUY, | CIICIIUAIBHOM
o0opyoBaHue, o00opymoBaHue, CICIMATBHOM 000pyIOBaHUH,
0XBaTBLIBAIOILEE BCE DTAIBI 000pyI0BaHUH,
OXBATBLIBAIOILIEE BCE DTAINBI | OXBATBLIBAIOIIEE BCE DTAIThI O0XBaTBIBAIOILIEE BCE ITAIIBI
MIPOU3BOJICTBA OXBaTBIBAIOIIEE BCE DTAIIBI
MIPOU3BOJICTBA MIPOU3BOJICTBA TIPOU3BOJICTBA
MIPOM3BOJICTBA
Ywmeer nepenaBatb YwmeeT nepenaBathb
B coBepmiencTe ymeer
TIKC-3.3 Ymerb ¥3: nepenaBatb He ymeer nepenaBath yIpaBJIeHIECKUE U YIpaBIICHYECKUE U epenaBaTh
[IpoBoguT yIpaBJIeHIECKHE U yIpaBJIeHIECKHE U KOHTPOJBbHBIE (PYHKIHH OT KOHTPOJbHBIC (QYHKIMH OT npaBnqueCKne u
OIICHKY KOHTPOJbHBIE (PYHKIINH OT | KOHTPOJIBHBIC (DYHKIMA OT | YeTOBEKA K TEXHHUECKOMY YeNoBeKa K TEXHUIECKOMY iOET ObHBIE yHKIIHH OT
3¢ (PEKTHBHOCTH | YeJOBeKa K TEXHMYECKOMY | YeJIOBeKa K TEXHHYECKOMY | 00OPYAOBaHHIO, JOMyCKast 000pyI0BaHHUIO, TOTTyCKAas qenoEeKa « TeXH};I‘{CCKOM
CYIIECTBYIOIIUX | 000PYIOBAHUIO 000pyI0BAHUIO 3HAYMTENILHBIE HETOYHOCTH U | HE3HAYMTEIILHEIE - y
TEXHOJIOTHYECK MOTPEIIHOCTH HETOYHOCTH Py
UX MPOIIECCOB, Baapers B3: Xopo1o mporpaMMHbBIMU B coBepieHcTBe Brajeer
He Brnageet nporpaMMHBIMH
MIPOEKTOB U JIp. MIPOrPaMMHBIMH IPOAYKTAMH BrnanmeeT mporpaMMHBIMHE MPOAYKTaAMH, MIPOrPaMMHBIMH
MPOAYKTaMH, poay ’ .| mpoaykramu, 00eCTIeYnBArOIIUX OBICTPBIN | MPOIYKTAMH,
00eCIeYnBArOIIUX OBICTPHIN N N .
o0ecreunBaronux 00eCcTIeYynBarOIUX OBICTPBIN M | M TOYHBIH COOP 00eCIIeUYNBAIOIIUX OBICTPBIN

OBbICTPBIH ¥ TOYHBIH COOP
nHPOPMAIINH, a TAKKe
HPOU3BOASAIINX
NPOTHO3HBIE NEHCTBHS IS
ABTOMATH3aLUH
IUIAHUPOBAHUS
IPOU3BOACTBA

Y TOYHBIH cOOp
uHpopMaImm, a TakKe
TIPOM3BOISAIINX
MPOTHO3HBIC ACHCTBHS JUTS
aBTOMATH3AIINH
TUTAHAPOBAHHS
TIPOU3BOJICTBA

TOYHBIH cOOp HHpOpManuy, a
TaKoKe MPOU3BOASIINX
NPOTHO3HBIE NEHCTBHS IS
ABTOMATH3aLUH

TUTAaHUPOBAaHUS TPONU3BOACTBA,

JIOITyCKast Psiji OMIHOOK

HHPOPMALINH, a TAKKE
MPOM3BOIAIINAX MTPOTHO3HBIE
NEUCTBUS IS
aBTOMAaTH3alluU
IUTAHUPOBAHHS
TIPOM3BOJICTBA, HOIYCKas
HE3HAYMTEIJIbHBIC OIIMOKHU

Y TOYHBIH COOp
nHPOPMAINH, a TAKKEe
MIPOU3BOIAIINX IIPOTHO3ZHBIE
HEUCTBHUS IS
aBTOMATH3AIHN
TUTAHUPOBAHHUS
MIPOU3BOJICTBA
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Kon Kon, Ko n HannmeHoBaHue
Kpurepuu onieHnBaHus pe3yabTaToB 00yUeHHs
KoMIIeTe | HauMEHOBaHWE pe3ynbpTata 00y4eHus 1Mo
HI[HA MK IUCLUITUINHE 1-2 3 4 5
E€MOHCTPHUPYET OTACIHHBIC E€MOHCTPHUPYET E€MOHCTPHUPYET
3uartb 34: xpuTepun He 3naer xpurepun A PHpY A PHPY A PHPY
3HaHUS KPUTEPUEB JIOCTaTOYHBIC 3HAHUS HCYEPIIBIBAIOIINE 3HAHUS
TIPUMEHECHHAS TIPUMEHCHHUS
MIPUMEHECHHUS KpUTEpHEB IPUMEHEHHUS KPUTEPHEB IPUMEHEHNUS
po¢eCCHOHATHHBIX po¢eCCHOHATHHBIX
npodeccruoHaIbLHBIX npodeccrnoHaTbLHBIX npodeccHoHaIbHBIX
MIPOTPAMMHBIX KOMIUIEKCOB | IPOTPAMMHBIX KOMIUICKCOB
MIPOTPAMMHBIX KOMIUIEKCOB B | MPOTPaMMHBIX KOMITIEKCOB B| IPOTPAMMHBIX KOMIUIEKCOB B
B obOmacTu huzuko- B oOmacTH huzuko-
obnactu pU3NKO-XMMHYECKHX | 00nacT hU3UKO- obnactu puznko-
XUMHUYECKHX METOJIOB XUMHUYECKHX METOJIOB
METOJIOB yBEINYCHHS XMMHUUYECKHX METOJIOB XUMHUYECKHX METOJIOB
yBEJIMYEHUs HeTeOTAaun | yBeJIMYeHUs HedreoTnaun
HedreoTnAUN yBEJIMYCHUS] HEPTEOTAaYM | yBeNMUEHHS He(PTeOoTauu
YMeer npuMeHsTh
INKC-4.1 YMmeeT npuMeHsTh p B coBepiieHcTBE ymMeeT
YMeTh Y4: npiMeHsTh He ymeet npumeHsTh CIeLUaIN3UPOBaHHbIC
[Monp3yercs CreluaIi3upOBaHHbIE MIPUMEHSTh
CHeluaIi3upOBaHHbIE CHeLUaI3upOBaHHbIC MPOTPAMMHBIC TIPOTYKTHI
creuaIn3upo- IPOrpaMMHBIE TIPOIYKTHI JUIst CHeLUaIM3upPOBaHHbIE
POrpaMMHBIE TIPOAYKTHI MPOrPaMMHBIC MTPOAYKTHI JUTSL IPUHSATHS PEIICHUS O
BaHHBIMH TIPO- TIPUHATHS PEeIIeHHs O BEIOOpe . MIPOTPaMMHEIE TTPOLYKTHI
U IPUHATHS PEMICHUSI O | JUIS IPUHATHA PEIICHUS O . BBIOOpE areHTa BO3IEHCTBHA
TpPaMMHBIMH areHTa BO3JICHCTBUS Ha IUIACT, JUTA IPUHSATHS PEIICHHS O
BEIOOpE areHTa BEIOOpE areHTa Ha IJIACT, JOMyCKast .
MIPOAYKTaMH . . JIOTTyCKas 3HAYNTEIbHEIC BEIOOpE areHTa BO3IeHCTBHS
BO3ZCHCTBUS Ha TUIACT BO3ICHCTBUS Ha TUIACT HEe3HAYNTCIHHBIE
[IKC-4 HETOYHOCTH U IIOTPELIHOCTH Ha TUTacT
HETOYHOCTHU
Xopo11o HaBbIKaMHU
Bnageer HaBBIKaMu B coBepuiencTBe Biageet
Baagernr B4: naBsikamu He BimageeT HaBBIKaMu MHPOPMAITMOHHOTO
HHPOPMAIMOHHOTO HaBBIKAMHU
nH(pOpMaLMOHHOTO nH(pOpMaMOHHOTO 00CITyKMBaHUs
o0cCITy)KUBaHUs nH(pOpMaMOHHOTO
o0cIryKUBaHUS o0CITyKUBaHUs CHCIHATH3UPOBAHHBIX
CHeLUaT3UPOBAHHBIX 00CITy)KUBaHUS
CHeLUaT3UPOBaHHBIX CHeLUaT3UPOBAHHBIX MPOTPAMMHBIX MPOJYKTOB,
MPOrPaMMHBIX MIPOJTYKTOB, CICIIMATH3UPOBAHHBIX
MPOTrPaMMHBIX IPOJIYKTOB | MPOTrPaMMHBIX MPOJIYKTOB JIOIyCKasi He3HaYHUTeIbHbIE
JIOTTyCKast psiJi OIIHUOO0K MPOTPAaMMHBIX MPOYKTOB
OLIHOKH
[IKC-4.2 €MOHCTPUPYET OT/AEIbHbIE €MOHCTPUPYET E€MOHCTPUPYET
3uars 35: 2 dexTuBHbBIC He 3naer s dexruBHbie A ThHpY; A A PHbY A ThHpY:
PazpabarsiBaer 3HaHMS 3P HEKTUBHBIX JIOCTaTOYHbIC 3HAHUS WCUEPIBIBAIOLINE 3HAHUS
METOIUKH NOBBILIEHUS METOJIMKH MOBBITIICHUS
(usnueckue, METOJIUK ITOBBIMIECHUS 3 PEKTUBHBIX METOTUK 3 PEeKTHBHBIX METOIVK
He(pTEOTIa9! TUIACTOB IPH- | HEPTEOTAAdH IIACTOB
MaTeMaThde- HE(PTEOTIAUH TUIACTOB TIOBEIIICHNSI HE(PTCOTAAYH | TOBBIIICHUS He()YTEOTAAUN

CKHEC U KOMIIbIO-
TEPHBIC MOACIIHA
HCCIIEAYEMBIX

MEHHUTENIBHO K KOHKPETHBIM
YCIIOBHSIM Pa3pabOTKH
CKBaXXHH

MIPUMEHUTENBHO K
KOHKPETHBIM YCIIOBUSIM
pa3pabOTKN CKBAXKHH

MPUMEHUTEIBHO K
KOHKPETHBIM YCIIOBHUSIM
pa3paboTKH CKBAKUH

IUIACTOB MPUMEHHUTENBHO K
KOHKPETHBIM YCIOBUSIM
pa3pabOTKN CKBaKUH

[UIACTOB MIPUMEHHUTENBHO K
KOHKPETHBIM YCIIOBHUSIM
pa3paboTKH CKBAKUH
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Kon
KOMIIETE
HITUN

Kog,
HauMEHOBaHUE
HNIIK
MIPOIIECCOB, 5B-
JIEHUH 1 00BbEK-

TOB, OTHOCS-
IIUXCS K IIPO-
L[ecCy OCBOCHHS

Kox u HaumeHOBaHUE
pe3ysibTaTa 00y4eHHs 10

Kpurepuu onieHnBaHus pe3yabTaToB 00yUeHHs

JIMCLUTIIAHE 1-2 3 4 5
YmMmeet pa3pabatbIiBaTh YMeer pa3pabaTriBaTh
B coBepmienctBe ymeer
Ymertsb YS5: pa3pabateiBate | He ymeer pa3pabatsiBaTh (usnueckue, (uznueckue, A3DAGATEIBATE
¢usngeckue, ¢usngeckue, MaTeMaTHIeCKUe ’ MaTeMaTHIECKHe U pasp
(usnueckue,

MaTEMaTHYCCKUEC U
KOMIBIOTEPHBIE MOACTIN

MaTEMaTHYCCKUEC U
KOMIBOTEPHBIC MOACTIN

KOMITHIOTEPHBIC MOJICTTH
HCCIIeAYeMBIX TPOIIECCOB,

KOMIIBIOTEPHBIC MOACIN
HCCIIEAYEMBIX ITIPOLIECCOB,

MaTEMaTHYCCKUEC U
KOMIBOTEPHBIC MOOCITIN

MECTOPOXKJIe- UccIeyeMbIX MPOLECCOB, | UCCIENYeMbIX MPOLECCOB, | SIBICHUI N 0OBEKTOB, SIBIICHUY ¥ OOBEKTOB,

o @ @ HCCIIeyeMbIX TPOIECCOB,
HUM, B TOM SIBIICHUI U OOBEKTOB, SIBIICHUI U OOBEKTOB, OTHOCSIIMXCS K TIpoLieccy OTHOCSIIMXCS K TIpoLieccy ABTCHI H OGbEKTOR
YHCIIe Ha KOH- OTHOCSIIUXCSI K IPOLIECCY | OTHOCSIIMXCS K IPOLIECCY | OCBOCHUSI MECTOPOXKIICHHUH, B | OCBOCHHSI MECTOPOKACHHH, ’

. . OTHOCSIIMXCS K TIpoLieccy
THHCHTAILHOM OCBOCHUSI MECTOPOXKICHUI, | OCBOCHHSI MECTOPOXKICHHIL, | TOM YHCIIe Ha B TOM YHCJIE Ha .
OCBOCHUSI MECTOPOXKICHUH,
menb(l)e B TOM 4YHMCJIC Ha B TOM 4YHCJIC Ha KOHTHHCHTAJIbHOM mean)e, KOHTHHCHTAJIbHOM mean)e, B TOM UMCJIE Ha
KOHTHHCHTAJIbHOM Hleﬂb(l)e KOHTHHCHTAJIbHOM Hleﬂb(l)e J0IyCKast 3BHAYUTCIIbHBIC JO0IMyCKad HE3HAYUTECJIbHBIC
KOHTHHEHTaJIHLHOM IIenbghe
HETOYHOCTH ¥ MOTPEUTHOCTH | HETOYHOCTH
He BimageeT HaBBIKaMu B coBepuienctBe Biageet
Xopoulo BiaaseeT HaBbIKaMH1
Baagers BS: makeramu paboTHI ¢ MaKeTaMH Bnaneetr HaBbIkaMu paboTHI C AGOTHL C [AKETAMIL HaBBIKaMH pabOTEHI ¢
MIPOTpaMM, MO3BOJISIIONINX | MPOTPaMM, TIO3BOITIONIAX | MAKETAMH IPOTPAMM, p MaKeTaMH IPOTPAMM,
TIPOTpamMM, MO3BOJIFOIINX
MIPOBOJIUTH MAaTEMaTHIECKOE| POBOJUTH MTO3BOJISIOIINX TIPOBOIUTH MTO3BOJISIOIINX TTPOBOIUTH
MIPOBOJIUTH MAaTEeMaTHIECKOE
MOJICIMPOBAaHIE OCHOBHBIX | MaTeMaTHYeCKOoe MaTeMaTHIECKOe MaTeMaTHIeCKOe
MOJICITUPOBAHNE OCHOBHBIX
TEXHOJIOTHIECKUX MOJIEIMPOBAaHIE OCHOBHBIX | MOJICITHPOBAHUE OCHOBHBIX TeXHOTOMHCCKHX MOJIETMPOBAaHNE OCHOBHBIX
MPOLIECCOB U TEXHOJIOTUH, | TEXHOJIOIMYECKUX TEXHOJIOTUYCCKUX MPOIIECCOB . TEXHOJIOTUYECKUX
N N MPOLIECCOB U TEXHOJIOTHUH, N
MPUMEHSIEMBIX TIPU TPOLIECCOB M TEXHOIOTHH, | M TEXHOJIOTUH, NPUMEHSCMbIX | MPOIIECCOB U TEXHOJIOTHH,
OCBOCHHMH MECTOPOKICHUH, | IPUMCHSIEMBIX MPU MIPU OCBOCHUU p P . | mpuMeHsIeMBIX IpU
. N OCBOEHHH MECTOPOXKACHHH, .
B TOM YHCJIC Ha OCBOCHHH MECTOPOXK/ICHHI, | MECTOPOXKACHHUH, B TOM wmene | o F - OCBOCHUH MECTOPOXKACHUH,
KOHTHHCHTAJIHHOM IIeNb(e | B TOM YUCIIC HA HA KOHTHHEHTAJILHOM Iejbde B TOM YHCJIE Ha
KOHTUHCHTAJIBHOM IIeb(e
KOHTHHEHTAJIHFHOM IIenbge KOHTHHEHTAJIHFHOM IIenbge
E€MOHCTPHUpPYET
[IKC-4.3 3nath 36: OCHOBHBIC He 3HaeT ocHOBHBIC A PHpY JleMoHCTpUpYET
JleMOHCTpUpYET OTACTbHBIC | JOCTATOYHBIC 3HAHUS
Paboraer c na- (Hamboitee (Hamboitee HCYEPITHIBAIOIINE 3HAHMS
3HaHUS OCHOBHBIX (HamboJiee | OCHOBHBIX (Hambolee
KeTaMH TIpO- pactpocTpaHeHHBIE) pacrpocTpaHeHHBIE) OCHOBHBIX (Hanboiee
pacIpoCTPaHCHHBIX ) pacIpoCTpaHEHHBIX )
rpamM, IO3BO- npogeccrHoHaIbHEIC npogeccHOHAaIbHEIC pacIpoCTPaHEHHBIX )
npodeccroHaNbHbBIE npodeccronanbHbIE
JISIOIMINX MTPOBO- | MPOTPaMMHBIC KOMIUIEKCH | MPOTPaMMHBIC KOMITICKCHI podeccHOHaIbHEIC

JIUTh MaTeMaTH-
4ecKoe MOJEIH-
pPOBAaHUE OCHOB-
HBIX TEXHOJIOTH-
YEeCKHX Mpoliec-

B o0Oactu
MaTEMAaTHYCCKOI'O
MOJICIPOBAHHUS
TEXHOJIOTHYCCKHUX
MIPOIIECCOB ¥ OOBEKTOB

B 00JacTu
MAaTEMAaTHYCCKOI'O
MOJICTUPOBAHHUS
TEXHOJIOTHYCCKUX
MIPOIIECCOB ¥ 0OBEKTOB

MPOTPaMMHBIC KOMILICKCHI B
00JIaCTH MaTeMaTHYECKOTO
MOICIUPOBAHUS
TEXHOJIOTHYECKUX MTPOIIECCOB
1 00BEKTOB

MPOTPAMMHBIE KOMILICKCHI
B 00JIacTH
MaTeMaTHYECKOTo
MOJIETTMPOBAHHUS
TEXHOJIOT'HYCCKHUX
MPOIIECCOB U OOBEKTOB

MPOrpaMMHbIE KOMIUIEKCHI B
00J1aCTH MaTeMaTHIECKOTO
MOJICTTUPOBAHHUS
TEXHOJIOT'HYCCKUX
MPOIIECCOB U OOHEKTOB
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Kon
KOMIIETE
HITUN

Kog,
HaNMEHOBAaHHE
nAaK
COB W TEXHOJO-
TUl, IpUMEHsIe-
MBIX TIPH OCBOE-
HUHU MECTOPOXK-

IEHUH

Kox u HaumeHOBaHUE
pe3ynbrata o0ydeHus 1o

Kpurepuu onieHnBaHus pe3yabTaToB 00yUeHHs

JTHUCLMIIIINHE 1-2 3 4 5
VMeeT moaroTaBiInBaTh YMeeT moAroTaBiInBaTh
Ymerb Y6: B coBepiueHcTBE y™mMeeT
He ymeer noaroraBnmBath | HCXOAHYIO HH(GOPMAIHIO U | MCXOOHYIO HH(DOpPMAITIIO
MMOArOTaBJINBATh MTOJITOTABIIUBATH HUCXOJHYIO

HCXOIHYI0 HH(POPMAIIHIO
JUISl MATEMaTHYECKOTO
MO/JICITUPOBAHHUS

HCXOIHYIO WH(POPMAILIHIO
IUISL MATeMaTHYECKOTO
MOZCIUPOBAHUS

MaTeMaTHYCCKOTO
MOJCINPOBAHUS, OITyCKast

SHAYUTCIBbHBIC HCTOYHOCTH U

TNOTpCIIHOCTHU

JJII MAaTEMATHYCCKOTI'O
MOJECIUPOBAHUA €, JOITYCKast
HC3HAYUTCIIbHBIC
HCTOYHOCTH

“HGOPMAIIHTO IS
MaTeMaTH4eCKOro
MO/JICTUPOBAHHS

Buaagers B6: naBbikaMu
(dbopmupoBaHus
aJITOPUTMOB PabOTEHI C
MaKETaMH TIPOTPAMM,
MO3BOJISIOIIUX [TPOBOUTH
MaTeMaTH4eCKoe
MOJICTTUPOBAHUE

He Bnaneer HaBbIKamMu
(hOopMHpPOBaHUSI AITOPUTMOB
paboThI ¢ makeTamMmu
IIpOrpamm, HO3BOISFOLIUX
IIPOBOJIUTH
MaTeMaTHUeCcKoe

MOAOCINPOBAHNEC

Bnaneer HaBbIKamMu
(hOopMHPOBaHUSI AITOPUTMOB
paboTHI C makeTamMmu
IIPOrpamMm, HO3BOISFOLIUX
MIPOBOJUTH MAaTEMAaTUYECKOE
MOJEIMPOBaHNE

XopoliIo BajeeT HaBbIKaMH
(hopMHPOBAHUS ANTOPUTMOB
paboTHI ¢ MaKeTaMu
NporpamM, IMO3BOJISIOLIUX
MMpOBOAUTHL MATEMATUYCCKOC
MOJIENTMPOBaHUE

B coBepmieHcTBe Brajeer
HaBBIKAMH ()OPMHUPOBAHUS
aITOPUTMOB PabOTHI €
NaKeTaMH IpOrpamM,
MO3BOJISIOIIUX IPOBOIUTH
MaTeMaTHYeCKOe
MOJEIMPOBAHNE
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Hanpagaennoctsb (mpoduiisn): [{udpossie TexHOMOTHH B HEDTEra30BOM JIEiIe

Kosmue- O0ecreueHHOCTh Hanuune
HasBanue yue6HOro, yue6HO- CTEO oK gOHTHHreHT OBYHAIONIXC | HICKTPORHOT
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BBUK  |ykazannyro nureparypy % (+/-)

DU3NKO-XUMUYECKUE CBOMCTBA HHAUBUAY-
ANBHBIX YTJIIEBOJOPOIOB (PEKOMEHIYEMBIE
1 |3HadeHus) : crpaBoyHUK / ox pen. B. M. 9 30 100 +
Taresckoro. - M. : I'ocrontexusmar, 1960.
- 412 c. - TekcT : HEMOCPEICTBEHHBIN.
OU3UKO-XUMUYECKUE METOIBI IPEYIIpe-
JKJICHUS OCJIOKHEHMI B Oypenun / B. J1.

2 |T'oponmHOB. - 2-¢ u3j., mepepad. u JoI. - 20 30 100 +
Mocksa : Henpa, 1984. - 230 c. - Texcr :
HENOCPEACTBEHHBIH.

OU3UKO-XUMUYCCKUEC SIBIICHHS B TOPHBIX
MOPOIax W UX MCIIOIH30BAaHUE B IPOMBIC-
3 | moBoii reomzuke : HaygHOE M3ganme / [ 3 30 100 +
A. lamupo. - M. : Henpa, 1977. - 192 c. -
TekcT : HemocpeCTBEHHBIN.

DU3NKO-XUMHUYECKUE CBOMCTBA peabHbIX
cucteM : yaebHoe mocobue / T. E. IBaHoBa
; TroM’HT'Y. - Tromens : TromI'HI'Y, 2002
Y. 1.-42 c. - TekcT : HENOCPEACTBEHHBIN.

10 30 100 +
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