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1. OFbEM JUCIUIIJIMHBI B 3BAYETHBIX ETUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IMPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

33ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 12
caMoCTOsITebHAs paboTa 92
4aCOB Ha KOHTPOJIb 4

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kypc 3
Bun 3anaruit vI | PII Hroro
Jlexuun 6 6 6 6
IIpakrnueckue 6 6 6 6
Hroro ayn. 12 112 |12 |12
KonrakrHas padora |12 |12 |12 [12
Cam. pabota 92 192 192 (92
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 | 108
Buae! KOHTpOJIS Ha Kypeax:
3auer 3 ceMecTp

KontponbHas pabora 3 ceMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

2.1

Ienpro n3y4yeHNs QUCIUIUIMHBI SBISIETCS ()OPMUPOBAHHE BCEX KOMIICTEHIINH, IPETyCMOTPEHHBIX YI€OHBIM IIJIAHOM B
00JacTi MPOrHO3UPOBAHUS ONACHBIX (HaKTOPOB MOKapa

3. MECTO JUCIAIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOMU ITPOI' PAMMBbI

Hukn (pa3men) OIT: | b1.B

31

TpeGoBanus K nNpeABaAPUTEIbHOI II0AT0TOBKE 00y4aI011erocs:

3.1.1

KommsroTepHas rpaduka B mpodecCHOHANBHOH NeITeIFHOCTH

3.1.2

COHpOTI/IBHeHI/Ie MaTcpuajioB

3.13

Teopus ropenus u B3pbiBa

3.14

VyeOHas paKTUKA: Hay4YHO-HCCISA0BaTeIbCKas paboTa (MoTy4eHne IePBUYHbIX HABBIKOB HAy4HO-HCCIICA0BATEIbCKOM
paboTsI)

3.1.5

VYueOHast TEXHOJIOTHYECKAs! (TIPOEKTHO-TEXHOJIOTHIECKast) PaKTHKa

3.1.6

I'upporasonuHamuka

3.1.7

Mertpornorus, CTaHAapTH3AMUS U cepTHQHUKALIUL

3.1.8

CTpOI/ITeJ'IbHLIe MaTcpuabl

3.1.9

TeopeTrndeckass MexaHHKa

3.1.10

BBenenue B cnelinaibHOCTh

3.1.11

WmxenepHas rpaduka

3.1.12

VyeOHas 03HAaKOMUTEIbHAS IIpaKTHUKa

3.1.13

dusuka

3.1.14

Xumus

3.2

JMcuunianHbl (MOAYJIM) M NPAKTHKH, /151 KOTOPBIX 0CBOCHHE JAHHOM JUCHMILTHHBI (MOLYJI51) HEOOXOMUMO KaK
npe/lecTByouiee:

3.2.1

ABTOMaTI/BI/IpOBaHHLIC CHUCTEMBI YIIpaBJICHUS U CBA3b

322

31aHus1, COOPYKEHHS U UX yCTOMYUBOCTD IIPU IOXKAPE

323

HanéxHocTh TEXHUYECKMX CUCTEM U TEXHOTCHHBII PHUCK

324

HO)KapHaH 0€30I1aCHOCTh TEXHOJIOTHYECKHIX IpoueccoB

325

HoxcapHaﬂ 0e30MacHOCTh OJICKTPOYCTaHOBOK

3.2.6

IToxxapHas TakTuKa

3.2.7

HpOI/I3BOIICTBeHHaSI OKCIITyaTalldiOHHAsA IPAKTUKa

3.2.8

YrpaeieHue TexHOCHEpHOIT 6e30IIaCHOCTHIO

329

KOMHLIOTepHOG MOJCINPOBAHUE TTOKapa B MTOMECIICHUN

3.2.10

Hanzop u KoHTpOIB B chepe Oe30macHOCTH

3.2.11

OCHOBBI Hay9HBIX HCCIICIOBaHUN B PO(ECCHOHAIBHOH NeATeTbHOCTH

3212

HoxcapHaﬂ 0e30MacHOCTh B CTPOHUTCIILCTBE

3213

ITpou3BOACTBEHHAS U TIO’KapHAsi aBTOMATHKa

3.2.14

AyIWT TTO’KapHOH 6€30ITacCHOCTH

3.2.15

3amuTa BBIMTYCKHON KBanu(HUKAIIMOHHON paboThl, BKIIIOYAs TOATOTOBKY K IPOIEYPe 3alUThl U IPOLEAYPY 3alUThI

3.2.16

JlecHnic u TOpq)HHI)Ie TIOKapbl U TCXHOJIOTUA UX TYHICHUA

3.2.17

IIuponorus

3.2.18

HpOI/I?;BOﬂCTBeHHaSI MpEeAAUTIIIOMHAsA TTPaKTHUKa

3.2.19

PaccnenoBanue u OKCIICPTH3a IOKapOB

3.2.20

IIpoekTupoBaHUE CHCTEM IPOTHBONOXKAPHOTO BOJOCHAOKECHUS

3.2.21

IMuposnorus

4. KOMIIETEHIIMA OBYYAIOLIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIJINHBI

(MOJILYJIST)

IIK-11 : Cnioco6HOCTh NPUHAMATDH YYaCTHE B HAYYHO-HCCJIE0BATEIHCKHX Pa3padoTKax no npo¢uiro NoAroTOBKH:
CHCTEMATU3UPOBATDH mul)opMaumo mo TeMe nccnenosannﬁ, NPUHUMATH Y4aCTHE B OKCIIEPUMEHTAX, OﬁpaﬁaTLIBaTL JaHHBbIC

[IK-11.1 : 3HaeT OCHOBHBIEC MOHATHUS HAyYHBIX UCCIIEIOBAHUN 1 METOHOIOTHH, ATAIBI IPOBEICHHS HAYYHBIX HCCIEI0BAHUI

[IK-11.2 : YMmeet BBIOMpATh U peaTn30BbIBATE METOBI BEACHNS HAYIHBIX HCCIICAOBAHUN B 00JIaCTH TEXHOC(EPHOH
0e30I1aCHOCTH, aHAITM3UPOBATh 1 0000IIATh Pe3yJIbTAaThl UCCIIEN0BAHMUI, JOBOJUTH UX A0 MPAKTHYECKOH peann3anuy




[IK-11.3 : Brageer HaBbIKaMU 00pabOTKH, aHANH3a U 000OIICHHS PE3yIbTaTOB UCCIICIOBAHNUS

ITIK-3 : Crioco0eH KOHTPOIHMPOBATh CTPOSIIMECS] H PEKOHCTPYHPYeMble 31aHUsl, IOMELIEeHHs, B YACTH BbINOJIHEHUSs
NMPOEKTHBIX PellIeHH 10 MoKAPHOi 0e301acHOCTH

[1K-3.1 : Brageer HaBBIKaMU KOHTPOJIS TPOBECHUS MEPOIIPUSATHI 110 OTPaHHYESHUIO 00pa30BaHUsI U PaclpoCTPaHEHUS
OIacHbIX (PaKTOPOB IOKapa B IpeJienax oJara rnoxapa

IIK-3.11 : 3HaeT OrHeCTONKOCTh CTPOUTEIBHBIX MATEPUAIOB U METOABI €€ IOBBIILICHUS

I1K-3.2 : Bnajeet HaBbIKAMU KOHTPOJISI IOCTATOYHOCTHU MPOBOJIUMBIX MEPOTIPUSTHH 1O CIIACEHUIO JIIOJIEH M COKPAIICHUIO
HAHOCHUMOTO MOXKapOM yIiepOa HMYIIECTBY (PHU3UUCCKUX WU FOPUIHUCCKUX JIHI]

[IK-3.3 : YMeeT BBIIOIHATH PacdeT MPOTUBOIIOXKAPHBIX Pa3phIBOB MIIM PACCTOSHUNA OT IPOESKTUPYEMOTO 3aHHS HWIIN
COOPY>KEHUS 10 OJIMKANIIeTo 30aHus, COOPYKESHUS

[IK-3.8 : 3HaeT MeTOIBI IPOTHOZNPOBAHMS B3PHIBOIIOKAPHOI 0OCTAHOBKH M IPOTHO3UPOBAHUS OMACHBIX (DaKTOPOB IOXKapa

[IK-3.9 : 3HaeT nmopsAI0K MPOBEACHNUS TOKAPHO-TEXHUIECKON SKCTIEPTH3HI, METOIBI M CPENICTBA MOKApPHOTO HaI30pa

ITK-4 : Crioco0eH npoBoauTh IKCNIEPTH3Y pa3padaTbiBaeMOil IPOCKTHOMH JOKYMEHTALMU B YACTH c00JII0¢HUsS TPeOOBAHUIH
MOKaAPHOH 0e30MacHOCTH

[1K-4.8 : 3naet TpeOoBaHMs K 00BEMHO-IIIAHMPOBOYHBIM PELICHHUSM 110 00ECTIeYeHHIO IOKapHOH 0€3011acHOCTH 3/1aHui 1
COOpYXEHHUH, pacU€THBIC METO/BI ONIPEAETICHUS TOXKAPHOW HArpy3KH, CHCTEMBI IPOTUBOIIOKAPHON BEHTHIISIIMH, TAKTHKO -
TEXHUYIECKHE TAHHBIE CHCTEM IT0’KapHOH aBTOMAaTHKH

ITIK-5 : Crioco0eH pa3padaTbiBaTh MEPONPUSITHS 110 CHH2KEHHIO II0KAPHBIX PUCKOB

[IK-5.1 : Bnageer HaBbIKaMHU BBISIBIICHUS U CUCTEMATU3aLMM IPUYMH BO3TOPAHUN HA TEPPUTOPUM OpraHU3alUM, B 3JaHUSX,
COOPYXCEHUSX, TOMEILIEHNUSIX, CKIaaX, HA Hapy>KHBIX YCTAaHOBKAX, TPAHCIIOPTHBIX CPEJICTBAX

[IK-5.2 : BnameeT HaBBIKaMU aHAJIN3a M OIICHKH ITOJKAPHOTO PHCKA Ha 0OBEKTE 3alTUTHI

IIK-5.3 : YMmeeT miaHUpOBaTh OPraHU3alUOHHO-TEXHUYECKUE MEPONPUSATHS 10 YCTPAHEHUIO IPUUUH BO3TOPAHUI

[1K-5.4 : Ymeer oueHuBaTh 3pPEKTHBHOCTE MEPOIPHUSATHI 10 CHUYKEHHIO OXKaPHBIX PUCKOB HA OCHOBE BBHIITOJIHEHHOTO aHAJIN3a
MIOXapHOH 6e30ImacHOCTH

[1K-5.5 : YMmeer naeHTH(GUUNPOBATH OIACHOCTH M Pa3padaThiBaTh PEKOMEHALUH 10 YMEHBIICHHIO TI0)KapHOTO PHCKa

ITK-5.7 : 3HaeT METO/IbI OIICHKH 1 pacyeTa MapameTpOB BO3MOYKHBIX [T0KAPOB U PUCKOB

ITK-5.9 : 3naet roproure U B3pHIBOOMACHBIE XapaKTEPHUCTUKH BEIIECTB M MATEPHAIIOB

IIK-7 : Cioco0HOCTH PYKOBOAUTH ONEPATHBHO- TAKTHYECKUMM JAeiiCTBUSIMU NOAPa3/ieJeHUil M0KapHOiil 0OXpaHbI M0
TYHIEHUIO MOKAPOB, OCYIIECTBJIEHHI0 ABAPUITHO-CIIACATEIBHBIX H IPYTUX HEOTIOKHBIX PA0OT MPH JIUKBUIAIUHI
nocjeacreuii YC

IIK-7.2 : YMeeT ocymecTBISATh MOHUTOPHHT paiiOHa BBIE3/Ia MOKAPHOHN YaCTH; OPTaHU30BBIBATH BHIE3] IEKYPHOTO KapayJia Mo
TPEBOIe; OPraHU30BBIBATH MEPOIIPHUSATHS 110 BOCCTAHOBIICHHIO KapayJIbHOW CITY)KOBI ITOCIIE BHIIIOIHECHHUS 3a/1a4 10 TYIICHHIO
mo’kapa; 00eCIeYnBaTh CBOEBPEMEHHOE MPHOBITHE K MECTY MOXKapa WK aBapUH; OPraHU30BBIBATh U IIPOBOJAMUTH PA3BEIIKY,
OIICHUBATh CO3/IaBIIYIOCSA OOCTaHOBKY Ha IMOXKapax U aBapHsX; BEIOMPATH TIABHOE HAMPABJICHUE JICHCTBUI IO TYIICHHUIO
ITO’KaPOB; BBISBIIATH OMACHBIC (DAKTOPHI MOXKapa U MPUHUMATH MEPHI 110 3aIUTE JHYHOTO COCTaBa OT MX BO3ICHCTBUS,
MIPUHUMATD PEIICHUS 00 MCITOIB30BAHUU CPEICTB HHIMBHTYaTbHOM 3aIIUTHI; HCIIOIB30BAaTh CPEACTBA HHIUBHUTY ATbHOMN
3aIIUTHI; CTABUTH 3aJ1a4H NIEPE]] yIaCTHUKAMH TYLICHHs OXapa; KOHTPOJIMPOBATH BBIITOJHEHUE TOCTABICHHBIX 3a7aY;
obecrieyuBaTh KOHTPOIIb M3MEHEHHUSI 00CTAaHOBKU Ha TIOXape W NPU IPOBEICHUN aBapUITHO-CIIACaTeIbHBIX paboT

5. CTPYKTYPA U COAEPKAHUE JUCIHUITIJINHBI (MOLYJIA)

Kon HaumeHnoBanne pasneioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | MutepaxT. Ipumeyanne
3aHATHSA TeM /BUA 3aHATUS/ Kypc

Paznen 1. Pazgen 1. OcHoBBI
NPOTrHO3UPOBAHUS PAa3BUTHUS
MOKAPOB, 0COOEHHOCTH MX
BO3HHKHOBEHHUSI U Pa3BUTHSI.




1.1 Jlexums 1 «Ocobennoct 2 TIK-11.1 IIK- JI1.1J11.2
BO3HHUKHOBEHHUS M Pa3BUTHUS 11.2 TIK-11.3 JI1.3J11.4
noxxapos» IloxapHas Harpy3ka. IK-7.2 TIK- JI1.5J12.1
BozHukHOBEHUE, pa3BUTHE U S5.1TIK-5.2 J12.2J12.3
OTIMYUTEIbHBIE 0COOEHHOCTH [K-5.3 TIK- J12.4 J12.5
OTKPBITHIX M0KAPOB. 5.4T1IK-5.5 JI2.6 J12.7
BozHukHOBEHUE, pa3BUTHE U IK-5.7 IIK- JI2.8 JI2.9
OTJIMYHU-TENbHBIE 0COOEHHOCTH 4.8 TIK-3.1 J12.10 J12.11
BHYTPEHHUX M0XKapoB. BiusHue IK-3.2 TIK- JI2.12J13.1
YCIIOBUH OKpY>Kalollel cpenibl Ha 33IK-3.8 [ 31222335
pasBuTHe oxapa. J{pIM Kak ITK-3.9 K- 26 37
omnacHbIi (akTop Ha noxape. /Jlex/ 3.11

1.2 OmnpenerneHue TIONIAIN oXKapa u 2 TIK-11.1 TIK- JI1.5J12.1
nepumeTpa QGpoHTa s 11.2TIK-11.3 JI2.2J12.3
pa3IUYHbIX 3HAUCHUN BPEMEHU IK-7.2 IIK- J12.4 J12.5
TOpEeHUs, IPOTHO3HAS CXeMa 5.1 TIK-5.2 J2.6 J12.7
pasButus noxapa. OneHka ITK-5.3 T1K- JI2.8 J12.9
MIPOTHO3UPYEMOU OOCTaHOBKH TIPH 5.4T1IK-5.5 JI2.10 JI12.11
noxape. /IIp/ ITK-5.7 IK- J12.12713.1

4.81IK-3.1 | 1223324
I1K-3.2 K- 3536 37
3.3 TIK-3.8
[K-3.9 TIK-

3.11

1.3 N3yueHne TeopeTuaecKkoro 35 IMK-11.1 TIK- JIT.1JI1.2
Matepuana. CpenHue napaMmeTpsl 11.2 TIK-11.3 JI1.3 J11.4
CKOPOCTEH pa3BUTHS [10Kapa. IK-7.2 TIK- JI1.5712.1
Knaccudukanuys OTKPBITBIX 5.1 TIK-5.2 J2.2J12.3
10kapoB. J{bIM KaK OMacHBIN IK-5.3 IIK- J12.4 J12.5
(baxTop Ha moXKape. 541IK-5.5 JI2.6 J12.7
BozHnukHOBEHME, pa3BUTHE U [K-5.7 TIK- J2.8 J12.9
OTJIMYUTEIbHBIE 0COOEHHOCTH 4.8 TIK-3.1 JI2.10 J12.11
BHYTPEHHUX N0>KapoB. BiusHue IK-3.2 IIK- J12.12J13.1
YCIIOBHI OKpY>KaloLIel Cpelibl Ha 33IIK-3.8 | 212254095
passutHe noxapa. /Cp/ I1K-3.9 TIK- 26 27

3.11

1.4 Boimonnenue KonrposabHoit 4 IK-11.1 TIK- JI1.1 J11.2
pabots! «OnpeneneHue OnacHbIX 11.2TIK-11.3 JI1.3J11.4
(hakTopoB mokapa B ITK-7.2 TIK- JIL.5J12.1
nomereHum» /Cp/ 5.1TIK-5.2 J12.2712.3

ITK-5.3 TIK- J12.4 J12.5
54 T1IK-5.5 J2.6 J12.7
IIK-5.7 IIK- JI2.8 JI12.9
4.8 TIK-3.1 J12.10 J12.11
MK-3.2 TIK- J12.12J13.1
33MK-3.8 [ 31222354
I1K-3.9 IIK- 35026 97
3.11

Paznen 2. Paznen 2.
Iporno3upoBanne
pacnpocTpaHeHus MoXkapa B
NnNOMEIICHUuAX.




2.1 Jlexuus 2 «IIporHos 2 TIK-11.1 IIK- JI1.1J11.2
pacnpocTpaHeHHs IIAMEHH T10 11.2 TIK-11.3 JI1.3J11.4
MTOBEPXHOCTH (TOPIOYECTh IK-7.2 TIK- JI1.5J12.1
CTPOUTENIbHBIX KOHCTPYKLHUHN B 5.11TIK-5.2 J2.2J12.3
ycInoBUsX oxapa)» Oomue [K-5.3 TIK- J12.4 J12.5
TIPUHIMIIBI TIPOTHO3UPOBAHUS 5.4T1IK-5.5 JI2.6 J12.7
NI0KapPHOM ONAaCHOCTH IK-5.7 IIK- JI2.8 JI2.9
(ToprodecTn) MaTEpHANIOB U 4.8 TIK-3.1 J12.10 J12.11
KOHCTpYKIMH. PactipoctpaHenue ITK-3.2 TIK- JI2.12J13.1
IIJIAMEHH 110 TOBEPXHOCTH 33IIK-3.8 [ 31222354
KOHCTpyKuui. OnpeneneHue ITK-3.9 K- 3536 37
MIPEEILHOTO PAaCIpOCTPaHEHUS 3.11
IIJIaMEHM I10 IOBEPXHOCTH B
ycnoBusx noxapa. OneHka
[I0KAPHOM OIACHOCTH SIBJICHUS
«TPOOEKKH TUITAMEHU» U
OIIpeieIeHIe BEIIMIMHBI
MIPOTHUBOIIOKAPHOTO
paspsiBa. /Jlex/

2.2 OnpezesneHue TeMIepaTypHOro 2 TIK-11.1 TIK- JIT.1JI1.2
peXrMa rnoxapa ¢ yaéTom 11.2 TIK-11.3 JI1.3J11.4
Ha4yaJIbHOM CTajuu 1nokapa u [TK-7.2 TIK- JI1.5J12.1
MOCTpOeHHE Tparka TUHAMUKH 5.1 TIK-5.2 J2.2J12.3
TemreparypHoro pexxuma. /IIp/ I1K-5.3 TIK- J12.4 J12.5

5.4T1IK-5.5 J12.6 J12.7

IK-5.7 IK- J12.8 J12.9

4.8 TIK-3.1 JI2.10 JI12.11

I1K-3.2 K- J12.12J13.1

331IK-3.8 | 21223354

[K-3.9 TIK- 2526 27
3.11

2.3 M3yueHne TeopeTuaeckoro 25 ITK-11.1 TIK- JIT.1JI1.2 IK-1,2
MaTepuaia. JTansl pacuéra pu 11.2 TIK-11.3 JI1.3 J11.4
IIPOrHO3UMPOBAHUU IK-7.2 TIK- JI1.5J12.1
pacnpocTpaHeHHs IIAMEHH T10 5.1 TIK-5.2 J2.2J12.3
NIOBEPXHOCTH TEPMUUECKH TOHKOI'O IK-5.3 TIK- J12.4 J12.5
Matepuana. Obmue cBeieHHs 0 541IK-5.5 J12.6 JI12.7
HaTYpPHOM OTHEBOM [K-5.7 TIK- JI2.8 J12.9
MOJeTMpPOBaHUU. MeTos 4.8 IIK-3.1 JI2.10 JI2.11
AJCHTU(DUKAITAH B [1K-3.2 TIK- JI2.12J13.1
IIPOrHO3MPOBAaHUM IIpoliecca 331IK-3.8 | 212203354
pacnpoCcTpaHeHHs MPOJTYKTOB ITK-3.9 I1K- 2536 B7
ropenus. HaTypHble oraeBble 3.11

SKCHEPUMEHTHI IPH
IIPOrHO3UPOBAHUH TIpoLiecca
pacrpocTpaHeHUs! IPOIYKTOB
ropenus. OnpezneneHue
IIPEAEIBbHOTO PACIPOCTPAHEHHUS
IUIAMEHH 110 TIOBEPXHOCTH B
yCIOBISIX oXkapa. OreHka
MIOXKAPHOH OMACHOCTH SBIICHUS
«TPOOEKKH TUITAMEHN» U
omnpeJeNIeHUEe BEITUUHHBI
MIPOTHBOMIOKAPHOTO Pa3phIBa.
Metoa uaeHTHPHUKAIIH B
IIPOTHO3UPOBAHUH TIpoLiecca
pacrpocTpa-HeHHS IPOTYKTOB
ropenus. HarypHblie orHeBbIe
9KCIIEPUMEHTBI ITPU
IIPOTHO3UPOBAHUH TIpoLiecca
pacrpocTpaHeHHs IPOIYKTOB
ropenus. /Cp/




24 Beimonnenue KontposbHoii MNK-11.1TIK- | JI1.1JI1.2
paboThl «OmnpeneneHue OmacHbIX 11.2 TIK-11.3 JI1.3J11.4
(hakTopoB mokapa B ITK-7.2 TIK- JI1.5J12.1
nomenienun» /Cp/ 5.11TIK-5.2 J2.2J12.3
[K-5.3 TIK- J12.4 J12.5
54 1IK-5.5 JI2.6 JI12.7
IK-5.7 TIK- J12.8 J12.9
4.8 TIK-3.1 J12.10 J12.11
IK-3.2 TIK- JI2.12J13.1
331IK-3.8 | 12233 54
MK-3.9 TIK- 3536 37
3.11

Pasnea 3. Pazgean 3.

MartemaTuyeckue MoeJn

NMPOTrHO3UPOBAHUSI ONIACHBIX

(paxTopoB no:kapa.

3.1 Jlexuus 5 «MHTErpanpHas TIK-11.1 TIK- JIT.1JI1.2
MaTeMaTH4ecKasi MOJIeNb MoXkapa B 11.2TIK-11.3 JI1.3J11.4
noMeteHnd. JlomoTHuTe ThHbIe [TK-7.2 TIK- JI1.5J12.1
YpaBHEHHUS UHTETPAJIbHOU 5.1 TIK-5.2 J2.2J12.3
MaTeMaTH4YeCKOW MOJIeTTH ITK-5.3 TIK- J12.4 J12.5
noxkapay. McxoaHble onoKeHus 5.4T1IK-5.5 JI2.6 J12.7
Y OCHOBHBIE IIOHATHS [IK-5.7 I1K- JI2.8 J12.9
HMHTETPAIILHOTO METOIa 4.8 TIK-3.1 JI2.10 JI2.11
TEPMOJUHAMHUYECKOTO aHAIHU3a ITK-3.2 TIK- JI2.12J13.1
noxapa. JudpdepenHnmaipHbie 33MK-3.8 [ 31223354
ypaBHEHHUS IOKapa. MK-3.9 TIK- 3526 27
JlonoHUTEbHBIC YPAaBHEHUS 3.11
HWHTETrpaJIbHOM MaTeMaTH4eCKOM
MOJIENH TIoXapa I pacuéra pacxo
-JI0B YXOJSIUX ra3oB U
NIOCTYMAIOUIETO Yepe3 MPOEMBI
BO3yXa. Jl0-IIONHUTENbHBIE
ypaBHEHUSI UHTETPATIbHON MOJEIH
roskapa Jjsi pacué-ta TEeIIoBOro
MOTOKA B OTPKACHUS H CKOPOCTH
BBITOPAHUS TOPIOYUX
Martepuaios. /JIex/

3.2 HHrerpanbHOE MOJCIMPOBAHUE TIK-11.1 TIK- JIT.1JI1.2
ToXxapa ¢ IpUMEHEHUEM 11.2 TIK-11.3 JI1.3J11.4
MIPOTPaMMHBIX KOMTIOHEHTOB. /ITp/ [TK-7.2 TIK- JI1.5J12.1

5.1 TIK-5.2 J2.2J12.3
IIK-5.3 TIK- J12.4 J12.5
5.4 TIK-5.5 J12.6 J12.7
MK-5.7 TIK- JI2.8 J12.9
4.8 TIK-3.1 J12.10 J12.11
IK-3.2 TIK- JI2.12J13.1
331IK-3.8 | 21223354
[K-3.9 TIK- 2526 27

3.11




33 N3ydeHue TeopeTudeckoro 20 MNK-11.1TIK- | JI1.1JI1.2
Marepuana. Y paBHEHHE 11.2 TIK-11.3 JI1.3J11.4
MaTepHaNbHOTO OanaHca moXxapa IK-7.2 TIK- JI1.5J12.1
JUTS TA30BOM CPEJIBL. 5.1 TIK-5.2 JI2.2 J12.3
[pubnuxEHHAs OLIeHKA BETMYUHBI I1K-5.3 TIK- J12.4 J12.5
TEIJIOBOTO MOTOKA B OTPaXKICHUSI. 5.4T1IK-5.5 JI2.6 J12.7
Pacuér ko3¢ dummenrta IK-5.7 IIK- JI2.8 JI2.9
TEIUIONOTIIONEHH S (TeTIONOTEPD) 4.8 TIK-3.1 JI2.10 JI2.11
TIPH OTIPENIEIICHUN KPUTHYESCKON ITK-3.2 TIK- JI2.12J13.1
NIPOAOJIKUTENBHOCTH T10XKapa. 33IIK-3.8 [ 31222354
Juddepennnanbabie ypaBHEHUS ITK-3.9 K- 3536 37
nokapa. JlonomHuTeNbHBIE 3.11
YpaBHEHUS UHTErpajlbHON
MaTeMaTH4YeCKOM MOJIETH MoXkKapa
JUTS pacdéra pacxoA0B YXOSMIINX
ra3oB U [IOCTYTAIOIIET0 Yepes
NIPOEMBI BO31yXa.

JlomoTHUTEIBHEBIE ypaBHEHUS
HMHTErpaJIbHOM MOZIeNn ToXkapa
Ul pacyéra TEIUIOBOIO IOTOKA B
OTPaKICHUS M CKOPOCTH
BBITOPAHUS TOPIOYUX MaTEPHUAIIOB.
30HHasg MaTeMaTHyecKasi MOAEb
IoXkapa B IIOMEICHAH.
Jduddepennnanbupie (MOIEBbIC)
MaTeMaTH4ecKHe MOJIeNH MoKapa
B iomenieHud. /Cp/

34 Brimonnenue KonrponsHoi 4 IK-11.1 TIK- JIT.1JI1.2
paboTel «Onpenenenue omacHbIX 11.2TIK-11.3 JI1.3J11.4
(hakTopoB mokapa B [K-7.2 TIK- JI1.5012.1
nomenienun» /Cp/ 5.1 TIK-5.2 J2.2J12.3

ITK-5.3 TIK- J12.4J12.5
5.4T1IK-5.5 J12.6 J12.7
[K-5.7 TIK- JI2.8 J12.9
4.8 TIK-3.1 J12.10 J12.11
MK-3.2 TIK- J12.12J13.1
331K-3.8 [ 31222354
I1K-3.9 IIK- 25026 27
3.11
3.5 IMonroroBka k 3auéty /3a4ét/ 4 MK-11.1TIK- | JI1.1 J11.2 OxBaTbIBacT
11.2 IIK-11.3 J1.3J11.4 BCE pa3iesbl
I1K-7.2 TIK- JI1.5J12.1 UCLIUILINHBI
5.1TIK-5.2 J12.2712.3
ITK-5.3 K- J12.4 J12.5
5.4 TIK-5.5 JI2.6 J12.7
IIK-5.7 IIK- JI2.8 J12.9
59IIK-4.8 | J2.10J12.11
MK-3.1 K- J12.12J13.1
321K-33 [ 312232354
I1K-3.8 K- 3536 37
3.9IIK-3.11

6. @OH/I OTEHOYHbIX CPEICTB

6.1. KoHTpOJIBLHBIE BONPOCHI M 32 JaHUS

1. KOHTPOJIbHBIE BOITPOCBI 1 3AJAHIA AJIA ITPOBEJJEHNA TEKYIIEI'O KOHTPOJIA

Jis cTYZIeHTOB 3a09HOI U 09HO-3209HOH (popM 00yUECHHUS MTPOBEICHIE TEKYIIEro KOHTPOJIS IIPEyCMaTpHUBAaeT KOHTPOJIb
BBITIOJTHEHHMS Pa3/IeNIOB MHINBHIYATbHBIX 331aHUH (ITICEMEHHBIX padoT) B TeUeHHE YIeOHOTO rojia.

TTPUMEYAHUE: ucxoanele JaHHBIE AT 3a/1a4 XpaHATCS B OyMa>kHOM BHUJI€ Ha COOTBETCTBYIOLIEH Kadenape.

2. KOHTPOJIbHBIE BOITPOChHI Y 3AJTAHWSA JIJTS1 [TPOBEJIEHMSA TIPOMEXXY TOUHOM ATTECTALIMM 1O UTOT'AM
OCBOEHU A ANCHUTIJIIMHBI (MOAYJIS)

Bompocs! i mpoBeieHnst HTOTOBOH aTTecTaluy B hopMe 3auéra Ui 3a09HOH (HopMbI 00yUIeHUS:

1. IIpakTHyeckoe MpUMEHEHNE Pe3yNbTaTOB pacuéTa ONacHBIX (PaKTOPOB MoKapa.

2. OcHOBHas HOPMaTHUBHAS JIUTEPATYpa M METOJUKH PacUETa OMacHBIX (GaKTOPOB MOXKapa.

3. UTo OTHOCHT K «OTMACHBIM (haKTopam moxapay ?

4. lonsaTue mokapa M SBJICHUS €ro COMPOBOXKIAIOIINE, KIaCCUPHUKALIS

MOXKapoB.




5. 30HBI TOKaPOB.

6. I"'a30BbIil 0OMEH NpH HAPYKHBIX ITOXKAPAX.

7. T'a30BBIi 0OMEH NpH BHYTPEHHUX MOXKapax.

8. IIpo0OIKUTENBHOCTD 110Kapa.

9. ITnomanap, nepuMeTp U PPOHT MOXKapa.

10. CpenHue napaMeTpbl CKOPOCTEH pa3BUTHS MOXKapa.

11. Onpenenenne napaMeTpoB MOXKapa.

12. ToxxapHast Harpy3Ka.

13. BO3HUKHOBEHHE, Pa3BUTHE M OTIIMYATEIBHBIC OCOOCHHOCTH OTKPBITHIX IT0KapPOB.

14. Bo3HHKHOBEHHE, Pa3BUTHE M OTIIMINTEIHHBIE OCOOCHHOCTH BHYTPEHHUX ITOKapOB.

15. BiusiHue yclI0BUil OKpYKarollel cpelibl Ha Pa3BUTUE I10XKapa.

16. JIpIM Kak onacHbIN (akTop Ha moXxKape.

17. OOuye NpUHIUIIEI IPOTHO3UPOBAHUS [I0’KAapHON ONACHOCTH (TOPIOYECTH) MATEPUANIOB U KOHCTPYKLIMH.

18. PacnpocTpaHeHue IIIaMeHU 110 IOBEPXHOCTH TEPMUYECKH TOJICTOTO MaTepHaa.

19. PacnpocTpaHeHune miaMeHH 1o HOBEPXHOCTH TEPMHUYECKH TOHKOTO MaTepHana.

20. Onpezesnenyve NperenbHOro pacupoCcTpaHeH s IUIaMEHH MO0 IOBEPXHOCTHU B YCIIOBUAX MOXKapa.

21. OueHka IOXKapHOH OMTACHOCTH SBIICHUS «IPOOEKKU IITAMCHI M OTIPEJIeTICHUE BEIMYNHEI IPOTHBOIIOKAPHOTO Pa3phIBa.
22. Obmue cBeeHNs 0 METOAaX MPOTHO3UPOBAHMS TIPOIecca PACIIPOCTPAHCHHUS IPOILYKTOB TOPEHHS.

23. Merton uneHTH(pUKAIIMK B IPOTHO3UPOBAHUH TIPOLIECCa PACIPOCTPAHEHHS TPOLYKTOB TOPEHUSL.

24. HatypHble OTHEBbIE SKCIIEPUMEHTHI IIPU POTHO3UPOBAHUHU POLIECCA PACIIPOCTPAHEHUS IPOAYKTOB TOPEHUSI.

25. McxoHble NOJI0KEHHS] U OCHOBHBIE TIOHATUS UHTEIPAIILHOIO METOa TEPMOIMHAMUYECKOTO aHAIN3a 10XKapa.

26. InddepeHiuanbpHble ypaBHEHHS T0XKapa.

27. JlononHUTENbHbBIE yPaBHEHUS! MHTETPAIbHOM MaTeMaTHUECKO MOJIeNn ToKapa JUis pacuéra pacxoA0B yXOJIIIUX ra30B U
[IOCTYMAIOIIET0 Yepe3 NPOEMBI BO3ayXa.

28. Pacnpenenenue qaBiaeHUM 0 BHICOTE IOMELICHUS.

29. TInockocTh paBHBIX AABJICHUN U PEKUMBI pabOThI Ipoéma.

30. Pacnpenenenue nepenanoB JaBJI€HHH 0 BBICOTE OMEILECHUS.

31. ®opmyitsl Jis pacuéTa pacxojia ra3a, BEIOpackiBaMOro Uepe3 MpSMOYTOIBHBIN MPOEM.

32. ®opmymsl 11 pacuéra pacxoja Bo3AyxXa, HOCTYHAOIIEro 4epe3 IPsIMOYTOIbHBIN IPOEM.

33. BawusiHue BeTpa Ha ra3000MeH.

34. JIONOJIHUTENIbHBIE YPABHEHUS HHTETPAIILHOW MOJENH MT0XKapa AJIsl pacuéTa TEIJIOBOIO IIOTOKA B OTPaXIEHHsI U CKOPOCTH
BBITOPAHNUS TOPIOYNX MATEPHAIIOB.

35. IMpubnmxEnHast OlLIeHKa BEJIMYMHBI TEIUIOBOTO MMOTOKA B OrPaXKACHUSI.

36. DOMnupuyeckre METobl pacyéTa TEMI0BOro IOTOKAa B OTPAXKICHUS.

37. TlomysmnupudecKue METObl pacuéTa TEMI0BOT0 MOTOKA B OTPaXICHHUS.

38. Metonsl pacuéra CKOPOCTU BBITOPAaHHS TOPIOUMX MaTEPHATIOB U CKOPOCTH TEILIOBBIICICHUS.

39. Knaccudukanus HHTErpaabHbIX MOJICTICH oXapa.

40. NnTerpanpHas MaTeMaTuyecKas MOJIeNb oxapa Aiist uccienopanus quHamukd O®PII u e€ uncneHnas peanuzanus.
41. arerpanbHas MaTeMaTU4YECKasi MOZIEIb HAYalIbHOM CTaluU 110Kapa U pacy€T KpUTHUECKOH MTPOAOIDKUTENBHOCTHU I10XKapa.
IlocTanoBKa 3a7jauu U €€ peleHue.

42. Pacuér KpUTHYECKHX 3HAaYEHUH CPEeHUX TapaMEeTPOB COCTOSIHUS CPENIbl B IOMEIEHHUH.

43. Pacuét xoa¢ppunmenta tertononiomeHus (ko3 duimenrta TermionoTeps) Mpu oNnpeaeIeHHH KpUTHIECKOT
HPOJODKUTENFHOCTH MOXKapa.

44. 3oHHas MaTeMaTU4ecKast MOJIeJIb II0XkKapa B IOMEIIEHUH.

45. Inddepennmanbapie (TI0IEBbIC) MATEMATHICCKUE MOJICIN T10Kapa B TIOMEIIICHHH.

TTPUMEYAHUE: bunetsl, ncxonHbIe AaHHBIE [T 3a7a4d XpaHITCs B OyMa)KHOM BHJIE Ha COOTBETCTBYIOIIEH Kadeape.

6.2. Tembl NHCHLMEHHBIX padoT

KontponsHas paborta cTyZeHTOB 3209HO (hOpMBI 00ydeHHS Ha TeMy «OTpeieNIeHre 0Iac-HbIX (PAKTOPOB MOXKapa B TOMEIIICHUI.
ITpu BBITIOJTHEHUN KOHTPOJIBHON PabOThl HEOOXOMMO OTBETUTH HA J[Ba TEOPETUUECKUX BOIIPOCA U PELINTD 3a]a4y Ha TEMY
«[IporHo3upoBanue pa3BUTHS ONACHBIX (JaKTOPOB MOXKapa B IIOMEIICHUNY. BapuaHT 3a1anus onpeensercs: AByMs IOCIIeIHUMH
dpamu mmpa (HoMepa 3a9ETHOM KHIKKHI) CTy/ICHTA.

CtpyKTypa KOHTPOJBHOH pabOoThL:

L. TEOPETUYECKA YACTDb
1.1 Teoperuueckuii Bonpoc Nel
1.2 Teoperuueckuil Bonpoc Ne2

2. PACUETHAY YACTD
2.1 Onpez[eneHI/Ie BPEMCHH TOCTHIKCHHS OITaCHBIMHA (baKTOpaMI/I oXxapa CBOUX KPUTUYCCKUX 3HAYECHUU.

2.6 Omnpenenenre HEOOXOIUMOTO BPEMEHH dBaKyalluu JIOACH.

2.7 OmnpeneneHue Buaa mnoxapa (moxap, peryJaupyeMbli Harpy3Koi WIIM MOXKap, PeryIupye-Mblil BEHTUIIAIHEH).
2.8 OmnpeneneHne MPOTHO3UPYEMOH MPOJOIDKUTEIBHOCTH MOXKAapa.

2.9 OrpenesieHre TEMIEPATYPHOTO PEXXUMa MOXKapa.

KonTtponsHas paboTa BEITOTHAETCS C TOMOIIBIO METOANIECKUAX YKA3aHHH.

Bapuanrt 3aanus onpeaessieTcst AByMs nociaefHuMu udpamu mugpa (Homepa 3au€THOIM KHIKKH) CTyAeHTa. biaHk 3aianus Ha
KoHnTtponbHy1o paboTy, MOKHO HOJTy4nTh Ha Kadenpe TexHno-chepHoii 6€30acHOCTH U HETETa30BOTO JIeNa B IIEPUOJ
YCTaHOBOYHOW CECCUU HIIH B JIF000M APYTroit pabouuii [eHb, TAKe IS 3TOTO MOYKHO UCTIONB30BaTh AIEKTPOHHYIO BEPCHIO
METOIMUECKUX yKa3aHuil, pazmeménnyio B OMOC HUMU AT'AY (caiit http://www.ngma.su/), kopnopaTuBHO# cucteme MHCTUTYTA
B Microsoft Teams.




6.3. IIpouenypa oueHuBaHUS

1. IIOKA3ATEJIW, KPUTEPUU 1N HIKAJIBI OHEHUBAHWA KOMITETEHIINU

OueHka c)OpMUPOBAHHOCTH KOMIETEHIIMI y 00y4aromuxcsi U BBICTABICHHE OLIEHKH M0 JUCLUILUIMHE BEAETCS CIEMYIONM
00pa3oM : IS CTYIEHTOB 09HOI (hopMBI 00yUEHHUSI NTOTOBAs OIIEHKA 10 JUCIUILINHE BRICTaBisIeTcs 1o 100-0ampHOH cucteme,
3aTeM HEePEBOIUTCS B OLICHKU «OTIMIHOY, «XOPOIIOY», KyIOBICTBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY / «3aUTECHOY H «HE
3a4TEHO»; JUIs CTYJEHTOB 3a04HON M OYHO-3a09HOH (POPMBI 00yUEHHUS OIIEHUBAETCA MO MATHOAIIIBHOM IMIKale, OLEHKAMU
«OTIIMIHON, «XOPOIIOY, «yIOBICTBOPUTEIHHON, «HEYIOBICTBOPUTEIBHOY / «3aUTCHO» UM «HE 3a4TCHOY.

Bricokuit ypoBEeHb OCBOSHHSI KOMIICTEHIINI, HTOTOBAsI OLICHKA IO AUCIHUIUINHE KOTINIHOY» WIH «3auTeHo» (86-100 6amios):
TIIyOOKO U IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHall, HCUEPIIBIBAOLIE, IIOCIEJ0BATENbHO, YETKO 1 JIOTHYECKH CTPOITHO €ro
U3NaraeT, yMeeT

TECHO YBSI3BIBATh TEOPHIO C IIPAKTHKOH, CBOOOIHO CIIPABIACTCS C 3aa4aMy, BOPOCAMH M IPYTUMH BHIaMH{ IIPAMEHEHHS 3HAHUH,
IpUYeM He 3aTPyJHACTCS C OTBETOM IIPH BUAOM3MEHEHUH 33/IaHHH, UCTIONB3YeT B OTBETE MaTepuall yaeOHO! TUTepaTypsl,
IpaBUIBHO 00OCHOBBIBAET NIPHUHATOE PEIICHHE, BlajieeT Pa3HOCTOPOHHUMHU HAaBBIKAMU U MIPHEMAaMU BBINOTHEHHUSI MPAKTHUECKUX
3aga4. CHCTEMHO M IIIAaHOMEPHO paboTaeT B TEUEHHH CEMeCTpa.

TToBbITIEHHBIH YPOBEHb OCBOCHHUSI KOMIIETEHIINI, HTOTOBAs OIEHKA 110 TUCIMIUTHHE «XOPOII0» WIIH «3auTeHo» (68-85 GamioB):
TBEPO 3HAET MaTepHai, TPAaMOTHO U IO CYIIECTBY M3JIaraeT ero, He JOIMyCKas CyIIeCTBEHHBIX HETOUHOCTEl B OTBETE Ha BOIIPOC,
NPaBUIBHO IPHMEHSET TEOPETUYCCKHE MOJIOKEHHS TPH PELIEHUH ITPAKTHYECKUX BOIPOCOB U 3371a4, BIageeT HeOOXOJUMBIMU
HaBBIKAMH ¥ IPHEMaMHU UX BITOTHEHHA. CHCTEMHO W INIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

IToporoBerii ypoBeHs OCBOCHUSI KOMIIETCHITHI, HTOTOBAs OIIEHKA 10 JUCHUIIIHHE «YXOBICTBOPUTEIHHO» HIH «3a4TeHO» (51-67
6aJ1I10B): UMEET 3HAHMS TOJIBKO OCHOBHOTO MaTepuana, HoO He YCBOMII €ro AeTalei, JOMycKaeT HETOUHOCTH, HEJOCTaTOYHO
HpaBWIbHBIE (POPMYITMPOBKH, HAPYIICHHUS JIOTHIECKOH MOCIEJ0BATEIBHOCTH B H3JI0’KCHUH TIPOTPAaMMHOTO MaTepHalla, UCIbITHIBACT
3aTpyTHEHUS PH BEIITOJHEHUH IPAKTHIECKUX padoT.

IToporoBelit ypoBeHs OCBOCHUSI KOMIIETEHIINH HE COPMHUPOBAH, HTOTOBAS OI[EHKA MO AUCHUILTHHE «HEYI0BIETBOPUTEIBHOY» UIN
«He 3auTeHo» (MeHee 51 Gaia): He 3HaeT 3HAYMTEIBHOM YacTH NPOrPaMMHOIO MaTepHaa, A0MyCKaeT CyIeCTBEHHbIE OINOKH,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSIMH BBIITOITHSICT ITpaKTHIecKre padoThl. Kak mpaBuiio, OlleHKa «HEYyIOBIETBOPUTEIHHOY
CTaBUTCSA CTYJCHTaM, KOTOPBIE HE MOTYT MPOAOIKUTE 00y4eHHe 0e3 TOMOTHUTEIBHBIX 3aHATHH 10 COOTBETCTBYIOIIEH NUCIUILINHE.

OOmuit mopsIIOK MPOBECHHUS MPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHH, HABBIKOB U (VUTH) OIBITA ICSATEIEHOCTH, COOTBETCTBHE
WH/INKATOpaM JTOCTHKEHUS CQOPMUPOBAHHOCTH KOMITETEHIINH ONPEIeTICH B CIIEAYIOIINX JIOKATBHBIX HOPMATUBHBIX aKTaX:

1. [Tonoxxenue o Tekyiei arrecranuu 3HaHuii oOy4daromuxcs B HUMU [lonckoit AV (B aeiicTByromIei peaakiuum).
2. ITonoxxeHne 0 MPOMEXYTOUHOM aTTECTAlIMH 00yJarOIIUXCS IO IPOrpaMMaM BEICIIETO 00pa30oBaHus (B AEHCTBYIOMIECH pelaKIum).

JIOKyMEeHTBI pa3MeIleHbl B CBOOOTHOM A0CTyIe Ha opunmaibaoM caiite HUMU Jlonckoii TAY https://ngma.su/ B paznene: [aBHast
ctpanuna/Ceenenns 06 00pa3oBaTeNbHON OpraHu3anui/JJOKyMeHTBI.

6.4. IlepeueHb BH/10B OLICHOYHBIX CPEACTB

1. OUEHOYHBIE CPEJICTBA TEKYIIEI'O KOHTPOJIA:

- TECTHI WJIH OWMIIETHI T poBeeHns npomexyTodroro koHTpons (I1K). Xpansarcs B OymakHOM BHE Ha COOTBETCTBYIOIIEH
Kadenpe;

- pa3zmeInsl HHAUBHAYIbHBIX 3aJaHui (MMCbMEHHBIX paboT) 00yJaromuxcs;

- IOKJIa, COOOIMIEHHE TI0 TEME TIPAKTUYECKOTO 3aHTHS;

- 3a7a4M ¥ 3aaHU.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOM ATTECTALMU:

- KOMIUTEKT OMJIETOB ISt SK3aMeHa/3auera. XpaHuTcsl B OyMa)KHOM BHJIE Ha COOTBETCTBYIomIeH Kadenpe. ITomiexxur exerogHomy
OOHOBIICHHUIO U TIEPEYTBEP)KACHNIO. UHCIIO0 BapnaHTOB OMIIETOB B KOMIIIEKTE HE MEHEE UHCIIA CTYICHTOB Ha 3K3aMEHe/3adeTe.

7. YHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MOAYJIS)

7.1. Pekomenayemas qutepatypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTEIHN 3ariaBue W3narenscTBo, ron
JI1.1 | Denopsu A.B. [Tporao3upoBaHue OMACHBIX (haKTOPOB MOXKApa: Kypc JSKIUH Hosouepxacck, 2017,
JUISL CTYJICHTOB OYHOH M 3209HOH (popM 00ydeHus o http://biblio.dongau.ru/MegaPr
HarnpasieHHIo noarotoBku "TexHocepHas 6e30macHOCTD" oNIMI/UserEntry?
npoduis "TTox. 6e30macHOCTp" Action=Link FindDoc&id=116
941&idb=0




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI1.2 | ®enopsx A.B. IIporao3upoBaHue OMacHBIX (PaKTOPOB MoXKapa: Kypc JICKIUH Hosouepxacck: , 2017,
JUTSL CTYJICHTOB OYHOM M 3204HOM (popM 00ydeHUs o
HarpaBJIeHHIO TOATOTOBKN "TexHocdepHas 6e3omacHOCTh"
npoduns "Tlox. 6e3omacHOCTH"

JI1.3 | Denopsu A.B. WuTerpanbHoe MOAEIUPOBAHUE NIPU IPOrHO3UpoBaHuy onacHblx | HoBouepkacck, 2020,
(hakTOpOB MoXKapa B OrpaKJAOLIMX KOHCTPYKIHSX: Y4eOHOES http://biblio.dongau.ru/MegaPr
mocoOue T CTYJACHTOB MarucTparypsl U OakanaBpuata ouHoi | oONIMI/UserEntry?
3209HOM (HhopM 0O0yUEHUS HAIIPABJICHUS TOATOTOBKH Action=Link FindDoc&id=29
"TexHoc¢epHas 6e30macHOCTB" 9162&idb=0

JI1.4 | ®enopsa A.B. WuTerpansHoe MOIETUPOBAaHUE TIPH MTPOTHO3UPOBaHNM onacHbIX | HoBowepkacck: , 2020,
(hakTOPOB MoXKapa B OrpaXkJarOLIHX KOHCTPYKIHAX: yueo.

Toco0Me JUTS CTyJl. MAarHCTPaTypsl M OakajgaBpHaTa Od. U 3a04.
(opm 00yueHHs HarpaBieHHs MOAroToBkH "TexHochepHas
6e3omacHocTh"

JI1.5 | Denopsin A. B. [IpuMeHeHne HHTETPaTbHOW MOJIEIH MPH MPOTHO3UPOBAHUH Mocksa: upexr-Menua, 2023,
pacmpoCTpaHEeHHUs OMACHBIX (PAKTOPOB MOXKapa B OTPasKAAFOIIIX https://biblioclub.ru/index.php?
KOHCTPYKIUSIX: yIeOHHK page=book&amp;id=695972

7.1.2. lonoJHUTEIbHAS JIUTEpaTypa
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron

JI2.1 [Cobyps C. B. IToxaprast 6€30MacCHOCTD NPEANPHUATHS | KypC ITOXKapHO- Mocksa: Ilo:xxKnura, 2021,
TEXHHYECKOTO MUHUMYyMa: yuyeOHO-CIIpaBOYHOE 1ocodue https://biblioclub.ru/index.php?

page=book red&id=570980

JI2.2 [ Cobyps C. B. Kpatkuit Kypc moxapHO-TEeXHIHYECKOTO MUHUMYMa: y4eOHO- Mocksa: IToxKnura, 2021,
CIIpaBOYHOE ITOCO0He https://biblioclub.ru/index.php?

page=book red&id=571033

J12.3 | CoOyps C. B. Orue3amuTa MaTepHaaoB U KOHCTPYKUUN: yueGHoe mocobue Mockaa: [ToxxKnwura, 2019,

https://biblioclub.ru/index.php?
page=book red&id=570962

J12.4 | Denopsu A.B. IIporro3upoBaHue OMACHBIX (PAaKTOPOB IOXKapa: MPAKTUKYM IS Hosouepxacck, 2017,
CTYZCHTOB HarpaBiieHUs MoAroToBKH "TexHochepHas http://biblio.dongau.ru/MegaPr
6e3omacHocTh" npodwis "Ilox. 6e30macHOCTh" OYHO U oNIMI/UserEntry?
3209HOM (hopM 00yIeHUs Action=Link FindDoc&id=15

5724&idb=0

JI2.5 | Denopsa A.B. [TporHo3upoBaHue OMACHBIX (PAKTOPOB MOXKAPA: MIPAKTUKYM IS Hosouepxacck: , 2017,
CTY/ICHTOB HarpaBJeHHs NoAroToBku "TexHocdepHas
6e3omacHocTh" npodwis "[lox. 6e30macHOCTh" OYHOM U
3a049HOM (hopM 00ydeHHS

JI2.6 |pen. C. B. Cobyps ; IToxxapHast 6€30acHOCTB: CIIPABOYHUK Mocksa: [ToxxKnwura, 2023,

BcemupHas akageMust https://biblioclub.ru/index.php?

HayK KOMIUIEKCHOM page=book&id=700406

0e30MacHOCTH,

MexnyHaponHas

acconuanus

«CucremcepBuc»

JI2.7 |aBt.-coct.: . A. ITporao3upoBaHne ONMACHEIX (haKTOPOB MOXKApa: yIeOHOE Kemeposo: Kemeposckuii

Becnepctos, E. A. nocobue roCyIapCTBEHHBIN

ITonoBa yHuBepcurer, 2019,
https://biblioclub.ru/index.php?
page=book&id=574115

JI2.8 [Kpons A. H., ITonoBa | IToxxapHast 6€30I1acHOCTB: BBEJICHUE B CIICIUAIBHOCTE: yaeOHOe Kemeposo: Kemeposckuii

E. A. nocooue roCy1apCTBEHHBII
yHHuBepcureT, 2018,
https://biblioclub.ru/index.php?
page=book&id=573806

JI2.9 | ®enmopsin A.B. ITporHo3upoBaHue OMacHBIX (PaKTOPOB MoXkapa. PacueTol B Hosouepkacck, 2024,

00J1aCTH IPOTHO3UPOBAHNUS INHAMUKH Pa3BUTHS 110XKapa:
MPAKTUKyM JJIS CTyA. OakanmaBpruaTa ¥ MaruCTpaTypsl 04. U 3a04.
(hopMm 00y4. IO HampaBil. MOArOTOBKH « TexHocepHas
Ge3omacHOCTb», HanpaBIeHHOCTH «[loxkapHas 6e301acHOCTb»

http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=42
9993&idb=0




ABTOpBI, COCTaBUTENN 3arnaBue W3naTenbcTBO, IO
J12.10 | ®enopsa A.B. IIporao3upoBaHue onacHBIX (PaKTOPOB moxkapa. Pacuér HoBouepxkacck, 2024,
JIMHAMUKH ONaCHBIX (PaKTOPOB MOXKapa B IOMEIICHUN: http://biblio.dongau.ru/MegaPr
MPAKTHKyM IO BBITTOJTHEHUIO PacYETHO-Tpaduueckoil paboTHI 1 oNIMI/UserEntry?
MPAKTUYECKUX 3aHATHH VIS CTYJCHTOB 09HOH (hopMBI 00ydeHNUS Action=Link FindDoc&id=42
10 HaMpaBJICHHUIO MOATOTOBKH « TexHocgepHas 6€30macHOCTbY, 9676&idb=0
HarpaiIeHHOCTh «[lokapHast 6€30I1acHOCTEY
JI2.11 | ®enopsH A.B. IIporao3upoBaHue OMACHBIX (PAKTOPOB MOXKAPA: MPAKTUKYM IT0 Hosouepxkacck, 2024,
BBITIOJTHEHHIO KOHTPOJIFHOH PaOOTHI CTYACHTAMH 3a09HON http://biblio.dongau.ru/MegaPr
(hopMbI 00yUeHHs IO HalpaBIeHUIO MOAroTOBKH «TexHochepHas | oNIMI/UserEntry?
0€30MaCHOCTbY, HAMPaBIeHHOCTh «IlokapHas 0€301acHOCThY Action=Link FindDoc&id=42
9675&idb=0
JI2.12 | ®enopsan A.B. IoxkapHast TakTHka. PacueT napaMeTpoB noxapa B IOMEIIECHUM: Hosouepxacck, 2024,
MpPaKTUKyM AJIS CTyA. OakanaBpuaTa M MaruCTpaTypsl od. 1 3a04. | http:/biblio.dongau.ru/MegaPr
dhopM 00y4. IO HampaBil. MOArOTOBKH « TexHochepHas oNIMI/UserEntry?
0e30aCHOCThY, HAMPaBICHHOCTh «[lokapHast 6e301aCHOCThY Action=Link FindDoc&id=42
9991&idb=0
7.1.3. MeTtoauyeckue paspadoTku
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI3.1 |HoBouepk. uHX.- ITporao3upoBaHne OMACHEIX (hJaKTOPOB MOXKAPA: IPOrpaMMa U Hosouepxacck, 2014,
MEJHOp. UH-T METOAMYECKUE YKa3aHUS 110 BHIIIOJIHEHUIO KOHTPOIBbHOM paboTel | http://biblio.dongau.ru/MegaPr
Jouckoit TAY JUTSL CTYZICHTOB 3a0YHON (POPMBI 00YUEHHSI CIICIIMATBHOCTH oNIMI/Web
280104 "TloxxapHast 6e30ITacHOCTS" ¥ HAIIPABJIEHHUIO MOATOTOBKA
280700 "Texnocdepnas 6e3onacHOCTs", mpodmis "TloxkapHas
6e3omacHoCTh"
7.2. Ilepeuens pecypcoB HH(OPMALTHOHHO-TEJIEKOMMYHUKAIUOHHO# ceTu ""UHTepHET"
7.2.1 Caiir MUC PO http://www.mchs.gov.ru/
7.2.2 NormaCS nHhopMalMOHHO-CIIPaBOYHAs CUCTEMA B http://www.normacs.ru/
00J1acTH HOPMATUBHOW JTOKyMEHTAIHN
723 Wudopmanmonno-mpasosoii moptan TAPAHT.PY http://www.garant.ru/
7.2.4 Odunmansaeii caiit HUMU ¢ noctynom B WWWw.ngma.su
IIEKTPOHHYIO ONOIHOTEKy
7.2.5 [TpowmplneHHas, SKoIoTuIeckas 0e30MacHOCTb, https://prominf.ru/issue/18485
oxpaHa Tpyaa. ExxemecsuHbIil IPOU3BOACTBEHHO-
TEXHUYCCKHH JKypHAIL
7.2.6 becrutatHas 6ubmmoreka [OCToB 1 cTaHIapTOB http://www.tehlit.ru/index.htm
Poccun
7.2.7 IMopran yueOHUKOB 1 muccepTanuii, Paznen https://scicenter.online/bezopasnost-jiznedeyatelnosti-
BesomnacuocTs xku3HenesTeabHocT. Pasgen dusuka. scicenter.html https://scicenter.online/fizika-scicenter.html
Paznen Xumust. https://scicenter.online/himiya-scicenter.html
7.3 IlepeyeHb MpOrpaMMHOro odecneyeHus
7.3.1 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
7.3.2 «PacueT BpeMeHH 3BaKyallill Ha OCHOBE Horosop Ne 427 /u-pBd oT 12 Mmast 2014 r. C ®TBY
MaTeMaTHYeCKoil Moieny HHAUBUAyanbHO-noTouHoro | BHUUITIO MYC Poccuu
JIBIDKCHUS JIFOJICH U3 3aHHSD)
7.3.3 «HTerpanpHas MOJENb Pa3BUTHS MOXKapa B 3aHUID) JoroBop Ne 428 /u-pm3 ot 12 mas 2014 . C ®I'BY
BHUUNIIO MUYC Poccun
7.3.4 "®axen 14.0", "T'padomocrpourens 13.0" Horosop Ne 020/2014 ot 30.06.2014 r. OOO HayuHo-
MPOU3BOJCTBEHHOE Tpennpustue « TuraH-Ontumay
7.3.5 AdobeAcrobatReader DC JInneH3nOHHBII TOTOBOP HA TpOrpaMMHOE 00ecrieueHre st
MIepCOHATBHBIX KOMITbIoTepoB Platform
Clients PC_ WWEULA-ru RU-20150407_1357
AdobeSystemsIncorporated (6eccpodno).
7.3.6 Googl Chrome
7.3.7 7-Zip
7.3.8 Curma I1b Axkagemuueckast Bepcust JInuensuonnsiii gorosop Nel ot 3.07.2014 r. ¢ OO0 "3K

DkcrepT" 0 MPeoCTaBIeHUH HEUCKITIOYUTEIBHBIX
MMYIIECTBEHHBIX MIPaB Ha HCIIOIH30BAHUE TPOTPAMMBI IS
OBM B 00pa3oBaTeNbHBIX HENSX C KOHCYIbTAllMOHHBIMU
ycayramu




7.3.9 MS Windows XP,7,8, 8.1, 10; Cybnuuensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»

7.3.10 MS Office professional; CyoOnuien3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»

7.3.11 Microsoft Teams IpenocraBnsercs GecruIaTHO
7.4 Illepevyenb HHGOPMAIMOHHBIX CIIPABOYHBIX CUCTEM
7.4.1 bazer manapix OO0 Hayunas snexkrpoHHas http://elibrary.ru/
6ubnmmoreka
7.4.2 Baswl nanabix OO0 "PernoHanbHbIH
WH()OPMALMOHHBIA HHICKC IUTHPOBAHU"
7.4.3 basbr nanubix OO0 "Tpecc-Uupopm" (KoHCynpTaHT https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIs)

8.1 354 CrnennanbHOE IOMENIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
CpeACTBaMH O0Y4EHHs, CIy KaIllUMHU IS IpeICTaBIeHNs HH(OPMAIK OOJIBIION ayJUTOPHUU 10
"Oxpane Tpyna" u "be30nacHOCTH KU3HEIEATENILHOCTH' : HAOOP JIEMOHCTPAILIMOHHOTO
00opynoBaHMs (IEPEHOCHO) B COCTaBe 3KpaH - 1 mIT., mpoekTop - 1 1mT., HOyTOyK - 1 miT.; yaeOHo-
HaIIAAHBIC TTOCOOHS - TUIAKATHI «J[efCTBIS P Ype3BBIYAIHBIX CUTYAIUAX» - 19 MmIT., TIaKaTsI
«ITopsimok neiicTBUil Py MOMOIY MOCTPaJaBIIUMY - 2 IIT., IakaTsl "OxpaHa Tpyaa B
CTpouTenscTBe” - 6 MIT; 000pYAOBaHUE U IPUOOPH! - OapoMeTp-aHepoH I - | MIT., BECHI
aHanutudeckue - 1 mr., rasoanammuzarop YI-2 - 1 mr., razoonpenenurens ['X-4 - 1 mr.,
portaroMeTp - | mr., uHAUKATOp ramMmma-usnyudenuit CPII-88 - 1 mr., nedubpmmnarop - 1 mwr.,
rurpometp BUT-1 — 1 wt., ncuxpomerp — 1 mT., aHEeMOMETp YalIeyHbId — | mIT., aHEMOMETP
KpbUIbYaThIil — 1 mt., mrymomep BIIIB-003 — 2 mt., mudposoit anemometp All-1 — 1 mr, nndpopoit
anemometp Ht-9819 Hti — 1 mwr, mokemetp FO-116 — 1 T, mokemetp FO-16 — 1 mT, mudpooit
mokemerp MS6610 "MASTECH" — 1 wt.; nocka aysa mena, marautHass BRAUBERG 100*150/300
cM, 3-X 3NIEMEeHTHasl, 3eJIeHast; paboune MecTa CTyIeHTOB; pabouee MECTO MPEero1aBaTels.

8.2 249 CrnennanbHOE TOMEIICHHE YKOMIUICKTOBAHO CIECIHATI3HPOBAHHON MEOCIBI0 H TEXHIYECKIMU
CpeficTBaMU OOYUEHHsI, CITyKAIIUMU IS TIPECTaBIeHUs HH(pOpMaIUy OOIBIION ay TMTOpUN: HaAO0P
J€MOHCTPALIMOHHOTO 000pyAOBaHMs (TIEPEHOCHOM): 3KpaH - | mT., mpoekrop - | mrt., HeTOyK - 1
IIT.; y4eOHO-HaIJISITHBIE TOCOONS; JIOMIUICKT IIakaToB «I'a30pIMo3aIuTHas ciryk0a» - 22 mrT.;
nectHuna-nanka JIINMIT; nectauna-mrypmoska JIHIMIT; ruapant noxapusiit H-0,50; nononka
noxapaas KITA; 6arop moxxapHsliif; 60uka Metammudeckas 216,5; BeApo KOHyCHOe — 2 IIT.; BepeBKa
BIIC-30; razoasiMo3amuTHbli koMiutiekT ['ZIDK; Kprok nmoskapHslii ¢ 1epeBIHHON PYKOSITKOM; JIOM
MOKAPHBI; TOMAaTa COBKOBAs — 2 IIT; JIONATA IITHIKOBAS; OTHETYIIMTENN — 3 MIT.; MOJCTaBKa MOJ
orHeTymuTens -2 mr.; KoBpuk auanekrpudeckuit (750%750%6 MM); MOIOTHO IPOTHBOTIOKAPHOE
[I1-300; pyxaB BcaceiBatouuii A. 50 MM ¢ I'P-50 (4m); pykaB nmoxkapuslii «Jlarexke» a. 51 mm ¢ I'P-
50 (b(20m)); pykaB noxapssriii 1. 51 mm ¢ I'P-50 ((K) (a)); pykaB noxxapssiid a. 51 mm ¢ I'P-50 u PC
-50.01 ((K) (a)); smmk SI1-0,5 (mpoTHBOMIOXKapHEI); paHer] mpoTuBonoxapHbIi «PII-15-Epmak»;
IIWUT 3aKPBITHIN; JocKa ais Mena, MmarauTHas BRAUBERG 100%150/300 cwm, 3-x aneMeHTHas,
3ejeHast; paboune MecTa CTyA€HTOB; pabouee MECTO IPETo aBaTes.

83 270 IomenieHne yKOMIUIEKTOBAaHO CIENMATU3HPOBAHHON MeOEebi0 U OCHAILIEHO KOMITBIOTEPHOI
TEXHHUKOH ¢ BOZMOKHOCTBIO MOIKITIOUCHUS K ceTH «VHTepHeT» 1 obecrieueHneM JOCTyTa B
9NIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBartensHyto cpexy HUMMU Jlouckoii TAY: Kommbrotep —
8 wt.; Monutop — 8 mr.; MOV -1 wrt.; [Ipuntep — 1 wt.; Paboune Mecta CTyAEHTOB;

8.4 1119 CrenunanpHoe oMenieHune — cepBepHas a.I119: neHTpanbHbIil cepBep, KOMMYTaTOPBI,
MapIIpyTH3aTOPEL, CEpBEpPHOE 000PYIOBaHUE IS MTOJKIIOYCHNUS K ceTH MHTepHeT ay TuTopHid,
KOMIIIEKT Mebenu. KoMIUTeKT JIMIIeH3HOHHOTO B CBOOOTHO paclpoCTpaHsIeMOro MporpaMMHOTO
obecrieyeHus], B TOM YMCIIE OTCYECTBEHHOTO MPOM3BO/ICTBRA.

9. METOAUNYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA 11O OCBOEHHUIO JUCIUITJIMHBI (MOIY JIS)

1. ITonoxenue o Tekyuien arrectauuu odydatomuxcs B HUMU JITAY : (BBeneHo B AeiicTBUe mpukazoM aupekropa Ne45-OJ1 ot 15
Mas 2024 r.) / HoBouepk. nmxk.-menuop. HH-T Jlonckoit 'AY.- HoBouepkacck, 2024.- URL : http://ngma.su (1ata oopaineHust:
05.07.2024). - TekcT : HIEKTPOHHBIH.

2. TunoBbie (OPMBI TUTYIBHBIX JTUCTOB TEKCTOBOM JTOKYMEHTAIINH, BBITIOIHAEMON CTyIeHTaMU B yueOHOM mpotiecce / HoBouepk.
uHK.-Menuop. uH-T JloHckoii 'AY.- HoBouepkacck, 2015.- URL : http:/ngma.su (gata obpamenus: 27.08.2021). - TekcT :
AJIEKTPOHHBIN.

3. [TonoxkeHue o KypcoBoM IpoekTe (padboTe) 00ydaromxcs, OCBaMBaIONINX 00pa3oBaTebHbBIE MPOTPaMMBbI OaKalaBpHaTa,
CTEHUAINTeTa, MATUCTPATypH! : (BBEJCH B AeHicTBUE NpuKa3oM aupekropa Nel20 ot 14 urons 2015r.) / HoBouepk. HHXK.-MENIUOp. HH
-1 Jlouckoit 'AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nata oopamenus: 27.08.2021). - TekcT : 2MeKTPOHHBIH.

4. ITonosxeHne 0 MPOMEXYTOYHOM aTTECTAIIMH 00YUarOIIHXCS IO TIPOTPaMMaM BBICIIIETO 00pa3oBaHU : (BBEICHO B ACHCTBHE
npukazom aupekropa HUMU Hdouckoit FAY Ne3-OJ] ot 18 siuBaps 2018 r.) / HoBouepk. uwx.-menuop. uH-T JJoHckoit [AY .-
HoBouepxkacck, 2018. - URL : http://ngma.su (nata oopamenus: 27.08.2021). - Tekct : aMeKTpOHHBII.
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