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NITAHUPYEMBIE PE3YJIBTATBI OBYYEHHS 1O JHCOMUILIHHE

DopMHpYEMEIE KOMIETEHTIHH

No Koa kom- - ' Tpebopanus K pesyvistarad 00yaeHns
, KoMpoeTeHIHS | -
TICTCIILHE | I -
OBMWENPOPECCHOHATHILE
1 ONK-2 |CnocobHocTh  JeMOHCTPH-| B pe3viILTaTe 0CBOCIE THCLHILIHIL] 00y YalOlMAC TOIEH

POBATL DAZ0BLIC 31AEIMA B
OONacTH  ScTeCcTREHHOHA-
VUHEIN QUCLMIIHL, FOTOB-
HOCTEH} BRIAEIATE ecTe-
CTRCHTIOHAYYITVIY cvil-
HOCTL Upo0IeM, BOZHHWKA-
KIIHX B Xode TpodeccHo-
HaiLlodl  ACHIENBHOCTH,
LIPUMEHATH JUTA HX pazpe-
MIEHHT QCHORHEIE 38K0ULL
SCTCCTRBOBMUALIMA,  METOIR

THHCCKOID M 3NCNEDNHMEH-
TLTEHOMO HCCTETORAHT H

MATCMATHYECHKODTD ﬂH&TT’THHI
H MOJAETHPOBAHHA TCOpe-

JHATE: OCHOBHEIE {L]H.'-IH‘{ECKHE CROMCTRA THIOR H AR
cTeli, DOIMAS 3AKOHEI H VPARHCINS CTATHKN, KHUSMATHKH |
AHHAMHEH H{HJ"LK['.ICTEﬁ H FaG0R, DﬂﬂﬁﬂHHﬂﬂIH PEAHMOE TS-
HOHHA HIKOCTE, OCIHOBLL d}H'EH‘-lECHG] O H MATEMATHHCCK-|
e MUH.E:JHPUBHHHH &2 TEYEHHWH

¥veth: ompeIenarte  QH3HKO-MCKAHAYCCKHE  LAPAMEITPLI
AHAKOCTH ([a3a) I8 KOHKPETHBIX BHEUIHMX YCIORHH: Tpo-
H3IBEQIWTE TEPECHET fbH-?HT-TE-CKT'TK BCIDATHIT LT PAsmRdilbe
CHOTSN ©IEIIHEIT I'I'leicp{',ﬂlfiﬂ; ll]:Ilf:LMEHH'J.'I: 'I‘EUPEMI:I J'[{‘J,"Lﬂﬁﬁﬂ
LA MOOE THPOBAHHE THADGTHHAMATSCERE TPOIISCCOR
BaameTk: HaRRKaMH OOpPEICTCHHS [APAMCIPOBR [OTOKA
FHAKOCTH WIH TA38 OPH MOMOLM CIAHIAPTHRIX CPENCTE
H3MEPEHUA, METOAHKAMA ONpefeneHid DEANMa TeUCHI
FHOROCTH HH Irasa T4 KOHEPCTHLY lIi.i'pE_L-'\']E'-’l'[H]B ITOTORKL &4
TEICKE KOUPHIYDALKH 1 PAIMEDOR KAHATA YCTPOHCTR

CrnocoliHOCTE - TTPOBOINTE
pAaCTETRI TI0 TUITOBLIM MCTO
JUKAM, HPOEKTHPORATE TEM-
NMOMEXAHHIECKOC  000py.aA0-
BAIME C  HCTIONBIOBIHHEM
CTAHTAPTHEIX CPCICTH  ab-
TOMATH3ALMY LPUSKTHPOB-
HMS B COOTBETCTENH C TeX-

Ilpodeccuonansnbie

- 3Hare: QHzHUECKHTT CMEICT THAPABIHYCCKIN M a3p01HHE-

B pesvisrare 0CBOCHN THCITHTUTHHRT GOVTArOTIHHCT TOMKSH

MHYUCCKIX COLPOTHEIEHUNA, BHJIB COTPOTHRISHAH, 3aBHCH-
MOCTH JUTA WX O PEECTICHIA

¥yeTh: NPOHIBOANTE MHAPARIHYECKHA W a3p0oIHHAMEYC-
CHHH PacHeThl THIPOMEXAHYCCKIN MAluMH, TRYOONPORO-
JI0R W KaHATOR Pazid4Hol dopb

Bnaxers: METOIHKEAMH MPORENEHHAS THIPARTHYICCKHY K

| HHHECKHM B&E[EIHHCI'_-] AFPOITHHAMHTESCEITY pac_tlcmn TTJ}'G('JIIFI(JH&JJJ;HH H KAHATIOE

2. MECTO JUCITHILIMHbI B CTPYKTYPE OBPA3OBATEJILHOIM
MPOI' PAMMUBI
CG,-IE!].'JH{&HHﬂ AHCUHHTIITHHRBM OCHOBBIBASITCH M ARMTASTCH JTOTHYSCKMM PO OO EHH=
[yt | CJ‘IE,E[}"IG]_LI,H}{ AWUCITHATIITHIL

| N ' Haumenoranwe THCOMITHHLL (MODy15) )
|. | Beicias vaTeMaTHka
2. | dusmka |
3. Texnuyeckas Mexanvrs |
4. Hudo pmmmmmﬂic U CETEBEIE TEXHOTOTHH

.

.| Haueprarennnas TeOMETPHS HHMKEHEPHAR TPAQHKA

C{J,.'.{e AANHE THCHHILIHHEL CTYIKHAT OCHOBOMH ana H3YHCITHA AACHHILTHH
u

_.'N‘ Hamvenosauue AMCLHTITHHET (MOIVIIH)
I Maremargseckoe MoOISTHPOBAHKE B TEMIOIHEPTETHKS
2 TL]J\IOB_.'!WJ{-».HGETHHC H NHIKOTEMIEDATY PHEC TCILI0TEXHOIOTHMeCKHS MPOOCEChLL H :-"{}THHG-EKH
3 |Dx QIOTHYCCKas DE30MACHOCTE TCILIOTEX HOTOTHI
2 | ?*Hf:prme‘mo 10rMHeCKar 00paboTRa Tas0s
53 [ TTaporennoreHepPHpPYIOWHE § YCTHHOBKH npmmmr‘[u.,mmx LpeulpHATHE
6 BRICOROTCMICPATYPHEIE TEMIOTEXHONO HYCCKHE TPOTIECCH 1 VCTAHOBKH
| 7 VICTOYHHKH M CHCTCMLL JEPIOCHANKEHHS MPeTIPHATHH ]
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2. OB bEM JJUCIHILTHHBI

OOwas IpvI0eMKOCTE JHCLHMIVIMHEL cocTarmaeT 4 3ad. enunmn, 144 uvaca.

Bua vaebHoH padoTh

Beero | Cemeetp
YACOR No B

(J311as TpYANEMEOCTE AHCHHILTHHEL Tac

144 144

Kourakinas padora (a¥ IHT0PHLIE TAHHTHE), B 14,2
TIEKILIH

16 16

6 6

nafopaTopibie
NPAKTHYECKHE

[0 10

CavocTosTeIpHAS PatoTa CTVICHTOR, B TOM "THCIe:

0 0
128 12

Kypeosoil npoexr

Kypeoras paboTa

PacueTHo-rpahuTeckoe 3a1aHHe

HH;J,H BHAVANEHOS JOMAITTHES 33TaHNWE

9 9

Almeie sude cavocmoamesnot padoms

DopMd HPOMEXYTOTHAS ATTECTAITHA (3a7eT, IK3aMeH )

O M e L A339ET

Ao
i

3. COAEPKAHHE THCIIATLTHHBI
4.1 HanmeHoBaHMEe TeM, HX cojlepicaHue H 00Lev
Kyvpe3d Cemecipt

IHauvenoraHue pazaena (Moay.1s)

Tekroygd

OaweM Ha
pazaen. 4ac

Mpawrea

JMaGoparop,

{Canocroar,

Beeienmne. Obmmne BONPOCH H OCHOBHBIC MOHATHA O TEXHHYECKHX Cpel-
cTrax apToMarnzaunn (TCA). Polik v 3navenne ROMNBIOTEPHEIX TEXHOIOTHI
B o0ECTE: H FHEPreTHRE MOACAUpoBaHun W obvaenun. (OCHOBHEIE 3Tansl H
COBPCMCHTIbIE TeHASHURH pazeuTia TCA. Pacnpeacnenng 1 exHHYeCKHX CpeacTs
ABTOMUTHHRILAN N0 YPORHAM Hepapxun 8 ACYTJL Kiaccudmxauua snemenTos
HETOMATHYSCKMN cHeTem. Odine xapasepueruin TCA,

I~a

I'ocyIapcTECHHAs CHETeMa NPHOOPOR W CPEACTE aBTomarmzauna (T'CIT).
Crpyverypa CCTL Hpaoupne copmectimoctd TCA. Crangaprcsaums w yimbuica-
uua TCA. Arperathni npsinwn uenoaezoeanis TCA

ooy
I
=

Tlnesmarnueckne cpelcTea apToMaTianun. (JCHOBILIE NONATHA M COCTHO-
WEHHA B MHEEMATHYCCKHN LENAX, ¥ 3bl MHEBMATHUECKHY VCTPORCTR AETOMATH-
kW, JpOCCenMpYOLIAG M CMROCTIWE aneMenTel, [Ipeobpazosarcans  conio-
SHCHONKL, WTOTHHESELEH npeodpasosarcin. Crpyiinse npeofipazosateny. [pe-
OOPASOBA TN PO IHEPTHH HEKTPOTHEBMATHYCCKHE M 1THERMOANEKTPHYECKHE.
AHANOTOBEIE MTHEBMEIMUYCCKME MIEMEHTEI W WX Xapakrepuorved. Jenurenu,
[MOBTOPHTEAN W YCHIMTEIH MONHOCTH. DIEMEHTE CPABHEHHS M CYMMATOPH.
[MHesmaTHYeCKHE BRIMHCIMICILHKIE W (DYIKUHOHATEHEIE YoTpolictea. JTHekper-
HEIE THERMATHYECKHS 2aeMedTe. [THesvMarmucekne PENE H pPacripeicIHTCIN No-
Tokee, Honolmwiensime noepmatndeckde aneMentsl MexaniMel BCOONHH-
Teantke nopmeeeera tvoa. [Meessomoropu, MemOpansl, BohnomoratensHbic
YCTPOHCTEA MHEBMOARTOMATHRN, ATPSTATHEIH KOMIISKE CpoicTh NICEMATHYE-
CKOTO KOHTPOAA M PCry i MPOBaLIHAL

JACKTPOMCXAHATECKHE  H3MEPHTEIBHO-NPCOfPazoBaATENLELIE  YCIPOi-
CTBA CHCTEM ABTOMaTHIAUMK. Hasnadenue v KnaccHBMKaAnHd HAMeDHTCNbHEIX
HpeodpazoBaTERSH. NoTeHIMOME I PHYECKHE  W3MEPHTETEHBIE npenfipasosaeim
HoJoreHHA.  HEIYRTHEHBIC  wimMepHTe bHbIE  NPeolpasoBATEIH  (KUICGKEHHH.
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Undipatoper npupamenmii. Cenbcniibe W3MepHTEIRHEE npeolpasopaTeIn.,
TaxorenuepaTopel MOCTOAHHOID M NEPEMEHHOTO TOKA, PpAlAIOIIMECS TpaHC-
PopPHATOPL (CHHYCHO-KOCHHYCHEIH, JIHIEAHET).

DMERTPOMEXAHATICCKHE HCNGIHHTE/ILEHELE H YCHIHTEIBHO-
HPCODPAZOBATEILHLIE YCTPOHCTEA ABTOMATHIANMHE, DISKTPOMALIHHHKE W
UIEKTPOMATHHTHRE yeunuTenn (pene). Pene nocrogusors Toka Toaspuioean-
HEIE JMEKTPOMATHHTHELE, PEfe TEpeMeHHure Toka. Cnocofsl HCKpOTaILISHHA, TH-
HCHPHITLHA XAPAKTEPHCTHE peie. DNEeRTPOMAIMIHEE YCHIHTENM W npeodpazo-
BATEIM: HASHAYMEHHE, YCTPOACTEO. OPHHIAI PpaboTh], JHHIMHUECKMC XApaKTepH-

cTHrH. Menonuurensabie IBUraTei TOCTOARHOTO ToKA, CnocoBsl vipapieHua
ABHTATEIAMY NOCTOAHHOrS ToKd. LlepedaTodHeic (iwvikuMd JEWraTeach rmoeTo-
AHHOTD TOKA. JICKTPHYECKHE MUKPOIBMTATENH TIOCTONIHOMD TOKA. ACHHXPOH-
HEIG HCMOAHHTENLHLIC JBMIATENH NCPEMeHHOTD Toka., Clocodel ypasichms
CROPOCTH M MOTOMCHKA ACHHXPOHHOID NPHEOIA. Jacrorinos YIpaRTeHIE HeHH-
XPOHHBIM TRAFATCIEM. ACHHXPOHHEE MEKDOTEUTAICIM M MX npitvenenne, CHEH-
KPOHHBIC JBHIATEIH, HX Kﬁpiilf[‘EpHG‘I'HKH W HPHMCHSHHS B CHCTEMAX ABTOMATH-
zaman. [laronme Jpuratend n cucTeMax Mo3MIMOHHPOBAHHA MENOANIHTEIBHER
MEXAHHIMIE. .

2]

L

INEKTPHIECKHE H WICKTPOHHLIE CPEICTEA ABTOMATHIAIIAH. Onerrpude-
CHHE CPSICTEA ABTOMATHIALHM. Marduimie JAeMeHTE aEroMAaTHHECKIX CHCTCM.,
Maruwmee yemmurenn (MY), Verpoderno ¥ npasuun efereis. OcHOBHLE
XapakTepueTHER. ObpaTthan cnase B ememenre 8 MY, Dackiponueie cpencina
aeTOMATHIAMH.  TIOAynposoaHMKORRIE  W3MEpHTENEHO-NPCODPAICEATENEHRIC
yerpoiietea. [lonmynporoasukossie yeHIHTE BHO-NPeOGPAI0BAIEI LIS ¥eTpoH-
creg, TupHeTOpHLIe npeodpazorarcay, |lomyMIposEO IHHKOBEE BBIMHC HTEILHER

v yURIHOHATEHEIE [peodpacokael AHATOMOBLIX CHIHATOR. MonynpoeoaHE-
ROBLIE KOMMYTATORL] AHATOTOBEIX CHIHATOR. (DOPMUPORATENN THIORKX JAKOHOE
YOPABISHUN PEIYIHPYIOUIMK YeTPOHCTE. HENpepLiBHEIE H HMITYIILCHBIE PEryis-
TOpRL DIEKTPOHHBIE WIMEDHTETH YPOBILA, TEMIEPATYPL, PacKaia, KOHUCITTPa-
MK, FA10aHATHIATOPLE,

Iuippoeric epencrna apTomarusanam, OCHOBHRR KAPARTSPHC THKH 10—
THHECKHX DNEMEHTOE LMIDPOBHX cpeacis, KaaccHDMEAIMA NO CXeMOTEXHHYe-
CHOMY NPUIUMTY H pPCROMEHTAUHH (10 UPMMEHSHHIO 1100VIIPOBOTHAKORRIX
MEMEHTOE. DVHKUHOHANLHO- TOTHHNECKHE 9IeMEeHTEI M H KPOTTPOLIECCORHBIX
{MIT) chcrem. RyHEIAOHAIRHO HeoBXonuMER JNeMerTE IBM, RanomuHa o-
e yerTpoicrma. Hakomarenw wudopMannn. Yerpoiicrea sroia- shieoga. Bui-
HHCIHTENEHRIE  OpoUeccophl. KaaccHduralmy, O000MeHHas oTpYETVpHAaY
cxema. Crnocobr ofpadoTir nanuwx, [porpasmuoce ofecrneucnme MIL [en-
TRATHIOBAHKEIR W pacnpefeteqtni opueEIEn nocrpoedna MIT cucrem apto-
MATUIAIHH.

(R

HporpaMyuEeie  ¢pencTBa  aBToMATHIALNE. (030D  THHIEMCTHYECKIX
CRENCTE NPOrpAMMHPOBIHHE MHEPONDOLUECCOPHEY, ABTOMATHUSCKHY CHOTEM,
[TporpamyHble CPC/ICTRa ABTOMATUIANMY TPOSK TUPORAHIT, VIIPALIETHS PO

| BOACIBOM, TEXHOIOIMHSCKAMH LIPOURCCAMH, NIPHBUPAME H CPE/ICTBAMM TPY/IA.

I~

11

CHCTEMB ABTOMATHIWPOBAIHOTG YIPARISHHA TPOMBILLIEHHEMH TCIL03HENre-
THACEKUMH KOMIUICKCAMH

(]

BCEIO

5] 76

4.2. Cogepzxanue NpakTHIECKHX (CEMHHAPCKNHX) 3aHATHI

[Mpakriyeckux v CEMHHAPCKUX 3AHATHI TIIAHOM He NPeIyCMOTPCHO.,
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4.3. Cogepxanne 1abopaTOPHLIX 3aHATHI

Ne | Ne pazgena QUCHIHIITH- Haumenopanne Jabopatopoi paboThl K-eo
Il | HBI (B COOTBCTCTRMM C YACOR
L _ ind.1) _
1 2 Veeneoranue MAarHUTHOTO YVCHITTETY 4
s i TCKTPOHHBI aHA10roBLH C AP TEMIIEPATYPELI ¥
2 4 Hayuerme Ml sauoMMHAIOIIEX YCTpoifcTR 6
+ 3 Msyuenne yHHREPCA: ILHOI'O OTHOKPHCTATEHOLO f
L MIT
5 5 DIEKIPOMEXATHYCCKAE Pe.le 6
4] h Yerpoiictro 1 xapaxrepucrakn [TK 6
| 8 Monepmzanma 11K b
8 9 Vntepdeiic yoparncHs TEIUI0TEXTTHYCCKHM 6
obopymopammem
| | UTOrO B

4. @OH/1L OUFHOYHBIX CPEJICTB 1151 NPOBEIEHUA TEKYIIET'O
KOHTPOJIH YCITEBAEMOCTH, TIPOMEKY TOYHOH ATTECTAITHA
11O UTOTAM OCBOEITHS THCLH I TIHBL

3.1. llepeuenn ROATPOILHBIX BONPOCOE (THIOBLIX 3A0AHMIH)

Hauvenoragme

Poab w 3HageHEe KOMURIOTEPHEIX TCXHOTOTHH B 0BMECTRE | FHEPreTHRE, MOJSTHPORAITHH
H 0OVYeHHM.

OCHOBHBIE 3TANLL H COBPEMEHHLIC TCHISHITHH paseHTHs TCA.

Lad 2

Pacnpenenciius TeXHUTECKIX CPEACTR ARTOMATHIANMH MO YPOBIM nepapxun B ACYTI, |
KCraceu hukais 3MeMCIITOR ARTOMATHICCKIX CHCTEM.

Obmme xapaktepierakn TCA.

|

l'ocynaperrennas cucremMa npubopos B cpeictr apToMaTkaarmn (1'CLL).

Crpyrrypa I'CIL.

Mprsmume cosmectimocte TCA

Cramapruzanmis 1 yiundmranna TCA.

AIPeraTHRIA TPHELKMI HCTOTL30BaHMs TO A .
(JcHOREERIC NOHSTHS T COOTHOLWEHNSA B MTHEBMATHUYECKAX TSI,

Y3IE MHCBMATHHECKHX ¥CTPORCTR ARTOMATHKH.

Jpoccenupyionme I CMKOCTHRE FCMCH TS,

LIpeobpasoraTens COM1D- JACTORKA, 3010 THHROBEI IpeofpazoraTe:ib,

Crpyineie npecbpasosareny.

lIpeobpazoraTeIn pola IHEPTHIL NIEKTPOIHEEMATHYECKHE | [LEBMO3TEKTPHYCCKHE.

AHANOTOBLIC [IHEEMATHYCCKHE 3TeMSHTE H HX XAPARTCPHOTHRH.

TTHepMaTHYeCKHe TETHTE (1.

nHEH}IﬂTHHﬂﬂ-KHE TMOBTOPHTETH 0 VCHIM T TH MOITHOCTH.

[HeRMATUYCCKHE JTEMCLIThI CPARHEIHS H CYMMATOPLL

. ITHeRMaTHYECKHE BEITHC IMTETRERE 1 (QyHEUHOHATEHEE yeTpoitcTRa,

| JIuCKpeIHRE THEEMATHHECKHE JTCMEH TR,

[THERMATHUCCKHE Pel€ H pacnpeneIiaTeIH IO TORKOR.

MexanusMBl HCLHOTHATETRHLIC HOPITHEBOTO THIIA.

[THEBMOMOTODEL




‘ht[cmﬁpaﬂﬁ BIE HCOMHHTCILHRE HIEMEHTH,

ArperaTariii x{mmncxc_u CPE/ICTE THEBMATHICCKOTO KOHTPOIS H PEr VIHPOBAILMA.

Haswawenne 1 Kiaceudmranis H3MCpPHTENLHEIX MpeobpazosaTeteh.

IToTeHTHOMETPH YECKHE MAMEPHTENLILIE [PeoBPazoRaTenH [I010KEHHA.
IfIHﬂ}mBIILle HAMEPHTENLIILIC [Ipeniy piriDBﬂTE:TH OJIOIKEHUS.

T I._,-_'l v
a | ea

Iuparopsr oprpamenui.

| CelbCHHEHEBIC HIMEPHTENBHEIE IPCODPAs0BATETH.

THKDF!E:HCpﬁl‘UpH [IDC"I"D!-II{EGTI::;I H IENEMEHHOTD TOEA

=l i

Bpaiaionmecs TpachOpMaTopsl (CHEYCHO-KOCHHYCHEIH, THHCHITLIH).

ed |l | Ll L
LA

DAERTPOMATTHHAILIC H 31K TPOMATHHATHLE VEHITHTENH {peic).

e

Pere mocTogmuoro Toka.

| isa
i

ﬂﬂ,'lﬂpl»ﬂﬂﬂdIthlﬂ STEETROMACTTHTHEIE, PENe TMCPCMEHHOTD 'T"L'I'T{H

£
e

Crocofs uCKpOTATTe I, JIMHeapH3aTH XAPAKIEPHCTHE PETIE.

I

f)nempumammmme YCHTUTCIH ¥ NPeodpasoBateii: HasHAYCHEC, YCTPORCTRO, TIPHILMI Pabo-
, AMHAMHTECKUC XAPAKTEPHCTHEL.

HLTIDJ‘!‘HHTEJ‘EMLH-.—: JBHTATEIH OOCTOAHHEOTD TOKA,

3. Cnocobbl YupaeTeHRs TERIATC IAMH TOCTOSIIONG TORE

| lepenarouneie QVHKIHME JBdraTeneil ToCTOMHHOI) TOKA,

VICKIpHHECKHe MHEKPOIBATATENH TOCTOAIHOIO TOKE.

":‘LCHM‘{PUHHHE HCIIOINHHTEIEHEIS IBUTATENH MEPEMETIIIOND TORA.

EJT(‘JCG[’H YIPaB. IeHHT CEOPOCTH W NOMECHHET ACHHXPOHEOTD TIPHEO LA

YacTo1Hoe VTPABACHHE ACHHXPOHHEM IBHTATETEM.

ACHIXPOHHBIE MEEPOABHIATENH M HX [PUMEHEHHE,

J CHHAXpOHARE TIRHTATENH, WX XAPAKICPUCTHEN B IPHMEHEHHE R CHCTCMAX ARTOMATHZALHH,

Hlarorse OTEHTATCIN B CHOTEMAN HNO3HIHOHAPORBAIIHA HCTIOMHATCILHBIY MeXaHEIMOE.

AEKTPHISCKHC CPEICTRA ABTOMATHIATTHI,

MarmHIHbIg 3MEMEHTEL ABTOMATHYCCKAX CHCTEM,

MaruuTapie yeunurenn (MY), YerpoficTRo B npusuun aeifcTous,

OcHorRnIc XapakrepucTky, OfpaTHad cBE3b 1 eMemenne & MY

.| OMEKTPOHHBIE CPEACTBA ABTOMATHIALMH.
- 11oaynpoBo JHEKORbIE HIMEPHTCILHO-IPen0Pa30BATCILHEIE ¥ CTpOHCIBA.

thnyﬂpoﬁomlmmﬂme YCHIMHTENEHO-TPE0PA3oBATE TRHEIE YCIPOACTRA,

Tupreropunie npeofpasosareny,

| lomyTIpOBOIHAKORRIC BEIMHCTHTETEHEE U (PYHRITHOHA IEHEIE TTPEOBPA30BATETH AHALIOIORRIX
CHIHH10E.

| Loy poROIHAKOBEIE KOMMYTATOPE AHATOTORLIX CHIHATOR,
DOpMHPOBATCAN THIIOBBTX 3EKOHOB YTPABICHUS PETYTHQVIOWNX yerpoiicrs. Henpepemsonie u
HMITYIECHbIE PETYIATODLL.

OMEKTPONHBIE H3MEPHTENH YPOBIA, TEMIEPATYPHL, PACXO/A, KOMLICH TPATITH, TA30aHAIHIATOPEL

Ucnemame ’{H{}ﬂJ\TL]}HCJ MKH TOTHYECKMX BIEMCH1T0B [qup:::Ble CPETCTE,

TPOEOTIIHIKOBEDY ATMEMCHTOR.

Dy HKIHOHATEHO- TOTHICCKHE BEMEHTLL MUKpoTponeccoparr (ML) caucrem.

DyHKUMOHATEHO HeoOXOMHMMEIS o1eMerTH JBM.

JANOMHHAKIIHC yeTpoiicTea IBM.

Hakousrems andiopmarnme SBM.
YerpoficTRa BEOLA- BRRoTa DBM.

| BLIMHCIHTEILIEE IPOTIECCOPLL Koracenpmrams.

Criocob 0OPabOTKY JAHHBIX TPOICCCOPA.

Dunﬁmmnm CTPYKTYPILAA CXema TpoLeceopa. '
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74, Tlporpayvnoe obectiedenne MAKponpoueceopos (ML),

75, TleBTpanusosansrtii B pacnpeseeH Rl TP noctpoeHi MII cuerem apToMaTHAAIMY.

| 76. O30 P MHHETEHCTHYECKHX CPCICTE IPOrpaMMIPOBAllN ABTOMATHICCKEX CHETEM. 1
77.| [TpOrpaMMHEIC CpCCIBEA ARTOMATHIALAK UPOBKTHPOBAIMA, YIPARTEHAS OPOHIBOCTREOM, T';‘:X-J

‘ ‘ HOJOTHHCCKHME TPONCCCAMU, MTPEDOPAME H CPe/ICTRAME TPY,da.

5.2. Ilepeyens TeM KYPCOBBIX HPOEKTOR, KYPCOBBIX padoT,
HX KPATKOE CodepiKaHue H 00beM
— YuedisM IIaHOM e TpeTyCMOTPeHEL.

5.3. Ilepevent MIAHBHAYAILIBIX JOMAIITHX 3203HH i,
pacvuerno-rpapHYecKkuY 3aJanuii
YueOHBIM 1112HOM TIPEIYCMOTPEHO BEINOIIICHNE pacucTHO-rpahUICCKOR padors.

Tewma PT3

ABTOMATHZMPOBANIIHIA PACUET, HCHEITAHHS W MOHHTOpUHT [TV, |
ABTOMaTH3WPOBAHHEIN pacyeT, HCILITANNS H MOHWTOPHHT Bosayxonysok BTV,
ABTOMATH3HPOBAHHEIH PACUCT, HCIBITAHNS 1 MOHHTODHHT BOJOPOHEX TYPOUH.
ABTOMATHIHPOBAHNEI PacyeT, UCIBITAHUS W MOHUTOPHUIIT BETPOYCTAITOROK.
ABRTOMATHIUPORAHHBIH PACHET, HCILITAHMA 1 MOHWTOPHHL APOBLIX KOTJIOB.
ABTOMATH3MPORAHHEIT PACUCT, HCIBITAHUE H MOHUTOPHIIT BOAOIPEMHBIX KOTIOB.
ABTOMAaTH3HPOBAHITBIA pacyeT, HCHEITAHUS W MOHHTOPHHT THIMOCOCOR.
ABTOMATH3MPOBAHHbIH PACYET, HCNEITAHUS U MOHHTOPUHT HACOCOB.
ABTOMATH3HPORAHHEIA PACYET, UCILITAIIAA M MOHHTODHHT PYKARHRIX i rpoa
ABTOMATH3APOBAHHEIT PACHET, CIBITAHWA H MOHUTOPHIIT TEMJIOBLIX HACOCOE,
ABTOMATH3HPOBAHHBINA PACTET, MCTILITAHHS U MOHHTOPUHT TYpOOLeTan;icpoB.
CrcTenMbl aBTOMATH3ALUMY, MCTIEITAHUS B MOHHTOPWHT TYpOO/IeTaHIePOB.
CucTeMbl aBTOMATHIALHH, UCTIRITAHUS ¥ MOHHTOPHIIT TEILTIOBLIX HACOCOB.
CHCTeMbl aBTOMATH3AIMH, UCITHITAHMS ¥ MOTHTOPHHT BCTPOYCTAHOBOK,

CHeTeMbl aBTOMATUSALMH, HCILITAHNS H MOH HTOPHHI JEIMOCOCOB.

CHCTeMBI ABTOMATHIAINY, MCOEITAHNS 1 MOHHTODUHT BO3TYX0/1yBOK BI Y.
CHCTeMEI aRTOMATH3AITIN, HCIILITAHUS H MONHTOPUHT MAPOBEIX KOTIIOB.

CucTeMbl 4BTOMATHIAUMY, UCITEITAHN 1 MOHMTOPHHT BOIOTpeHHBIX KOTIOE.
CHCreMbl aBTOMATH3AIIHH, UCTILITARHS 1 MOHHTOpHIT I'TY.

CHcTenbl ABTOMATH3AITHH, HCIIBITAHMA H MOTTHTOPUHI 11aC0COB,

Ob3op CAITPoB.

CHCTeMa ABTOMATHINPOBAHHOTO NPOEKTHPOBAHHS -lHCpl"DDﬁ{}p"v Josanus KoMmac
CucTeMa aBTOMATH3MPOBAHHOIO MPOSKTHPOBAHHA 3HeproodopyMoBaHmI As roka
24| CALIP Unigraphics B sHepreTHaeckom 000PYIOBAITHH.
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[leds pacueTHO-rpadmueckoil padoTer: H3YHCHHE CTYNCHTAMH MCTOIHK W NPHOD-
PCTCHHE HABBIKOR ABTOMATHIMPOBAHHOIO 83pOAMHAMIYECKOTO pacieTta 0 obpaboTk
JRCIICpHMCHTALHALIX TAHHBIX HCIBITAHMH TEXHONIOTHYECKOI0 060py oRaHA, 1pyHo-
NPOROJOB M KaHAlOB.

PacueTHo-rpaduyeckas paboTa skmodaer PacHeTHO-NOACHHTEIbHYIO 3alIMCKY H
rPadHIEcKyIo JacTs.
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PacueTHO-NOACHUTEIRHAA 3A0KCKA COCTOMT M3 CIEIYHOLHX pa3/eloB:

1. Onucanue TennoMexaHHYECKOH YCTAHOBKY
2. AspogyHAMUYECKHA pacueT TeIIOMeXaHHIeCKOH YCTAHOBKH I10 YYACTKAM:

a) CONMPOTHUBIEHHE TPEHHUI;

0) MecTHEIE COTTPOTHRISHHS;

T) CONPOTHRIEHHE TIoepeyHo o0TeKaeMEIX TpyO;

1) TEpMOCTATHYECKUE Neperiaibl JaBIeHni;

) CHCTEMY aRTOMATH3AIHKI YCTAHOBKH,
| padmteckas YacTs NpeicTassieT cobol asa aucrta dhopmara A3, {(Ha 1 nuere Al) co-
TCPIKAIINH CXCMY aBTOMAaTHZAIHHA | YCTPOHCTBO TeMIOMeXaHHYeCKOH VCTaHOBKH.

5.4. Ilepevent ROHTPOJIBHEIX padoT

—UchHHEIM NNaHOM HE NPenyCMOTPEHEL.
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OCHOBHAS H TONTOJHHTEILHAS JUTEPATYPA

6.1. llepeyeHb 0CHOBHOI AHTCPATYPHI

1. Hepros B.T'. OcHOBEI KOMIIBIOTEPILIX TEXHOIOrWA B TEIIoIHepTreTHRe. Yueh-
HOE 110CO0He TI0 JIMCIHILTHKEE ¥ BRIoIHeHmo PI'3 u kypcoBex pabor. Benropoj;
Hza-eo BI'TY, 2014. — 108 c.

l. Kyzueuos, B.A. OcHOBE THIpOrasoMHaMuKkn: yued. nocodue ms CLYIEHTOR
my30B / B.A. Kysnenos. — Fearopoa: Msa-go BI'TY mm. BI. [lyxora, 2012.~108 c.

2. Kyouros, B.A. I'mypasnnka: yyeOuoe mocobue n1a sysos / B.A. Kymunos,
3.M. Kapramos. — M.: Berew. wik., 2006. — 175 c.

3. Jlanwen, H.H. OcnoBsI THAPABIAKA M TeNTOTEXHUKN: yIeOHUEK 11ia CTYAESHTOB
yupexgennit BI1O / HH. Jamures, [Q.H. Jleonrsesa. - M.: MsmaTenscinii IEHTP
“Axagemus”, 2012, — 400 c.

4. 'yceB, A.A. I'mapasuka: yaeSauk ju1g Bysos / A.A. I'ycer. — M.: Usparenn-
cteo FOpaiit, 2013. — 285 ¢. — Cepusi: Bakanasp. Basopslii kype.

5. Apepkun, AL KoHannHoHHpoBanHe BO3AYXA M XOIOJOCHAOKEHHE. [ Tprne-
PBL ¥ 3a/1a9H 10 Kypey: y4ed. nocodme ms By30B. / Al Amepxun - M.: ACB, 2003.
- 126 ¢.

6. TeopeTrieckuc OCHOBEI TCITOTEXHUKH. TelnoreXxHHEecKui IKCIEPHMEHT.
CropaBounuk. 3-e usy., nepepab. u jiom. / Ilom. oful, pen. B.A. Tpuropeesa u B.M. 3o-
puna. - M.: MOW.- K&, 2. 2001. - 561 c.

7. Poror, B.A. Mctomka n MPaKTHEa TEXHUHECKHX HKCIEPHMEHTOR: vaed. no-
cobume. / B.A. Poros - M.: ACADEMA, 2005. - 282 ¢.

8. laneprun, 10.B., Pexcrun @.C. MeTonsl Hecne10BaHHs LEHTPOOSKHBIX KOM-
npeccoprbix MamkH. / 10.b. Taepxun, ®.C. Pexerun. - J1.: Mammuunoctpoerne, 1969,
-323 c.

9. Ilemexonor, H.M. [Tpubope! 118 H3Mepenus masienus, TeMIEPATYPE H Ha-
Ipasnelud MoToxka 8 KoMipeccopax./H.d. TMemexonor.- M.: Oboporruz, 1962.-184 ¢.

10. Copaun, C.M., Cesnnrep, LW, AdpoMexaHnyeckne usnMeperHs. Metomsr u
npubopet. / C.M. Topaun, W, Ceaunrep.- M:. Havka, 1964, - 720 c.

11. Kpewnerckuii, [TT1. PacxonoMepsl 4 CUSTHHKH KOTHTECTEA BEIISCTE. Crpa-
sognuk. / ILIL Kpemnenckuii. - CIT6.; [onurexnmra, 2002. - 409 c.

|2. Tlomor C.I'. Mamepenne Bosaymuex noroxos, / C.I. Tlomos. - M.-JL: L'oc-
Texuzmar, 1947, - 296 ¢.

13, Ceetiion, 10.B. Wuregcndukanus THAPOIMHAMHYCCKHMX H TEILIOREIX [IPOiiec-
COB B annaparax ¢ TypOy:i3aTopamu motoka. Teopns, aKCICPHMEHT, MCTONE! pacue-
ta. / H0.B. Cretnos.- M.: Dueproatomuzyar, 2004, - 304 ¢,

2, Ilpece, B., Ilpecc, M. PemonT u moaepHEE3aung IIK. / b. Ilpece, M. Ilpecc.
bubiiva monesorare1s, 3-¢ u3daHue. [Tep. ¢ anrm.: - M.: Mzaatensckuii nom "RBiis-
avc”, 2001, 1120 c.

3. Bopobeen, E. A. Jlatuuku-npeoGpaszosatemn undopmannu: Yued. locobue /
. A. Bopobres - CIT6.: CLIBIYATL 2001. 43 .

4. Hamajika cpemcre M3MepeHMil H CHCTEM TeXHOIOMHUIeCKOro KoHTpo.A: Chopa-
BouHOC mocobue / Ilox pen. A.C. Kmoesa. -2-¢ u3n. nepepab. # jom. -M.: Hepro-
ATOMMIIAT, 1990, 400 c.
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3. Hamazgka cpejcTs arTOMATH3ALINN H aBTOMATHYECKAX CHCTEM PErYIHPOBAHMS
Cnpasounoe mocodue / Ioa pen. A.C. Kaoesa. -2-¢ usa, nepepad. v goi. - M.: Duep-
roaToMusaaT, 1989, 368 c.

6. MonTax cpeacts usmepennii 1 apToMatizaunu: Crpapounmk /[ IToy pea. AC.
Knroesa. - 3-e w3z, nepepad. u jor. - M.: Dreproatomuzar, 1988. 488 c.

7. Hopnunencxuit, B.C., Cabunun 10.A., FOpuyk JLIO. BneMeHTE # yeTpoiicTea
apToMaTuRE: / [loy pen. Cabunuga H).A. - M.: Mammroctpoenne, 2001. - 472 ¢.

8. Hanudunon JLU., Vsanos B.C., Yemypus 1.H. DnexTpoTeXHHKa 1 3neKTPOHHKA B
IKCTIEPHMEHTAX W ynpawnermeix: Jlaboparoprs Ha koMItstorepe. B 2 1. / Tlog obu, per.
. Handunosa. - T. 1: Snekrpotexmmka. - 2-¢ s, nepepab. u gor. - M.: Manarenser-
so MO, 2004, - 304 ¢.

9. llangetos [LH., Vsanos B.C., Yenypun MH., O6yxos C.I'., Muponor B.H.,
IMuToR B.A. DAeKTpOTEXHHKA M HTEeKTPOHHKA B IKCTIEPAMEHTAX U ypakiennsx: Jlabo-
paropus na koymerorepe. B 2 1./ Ilog 0buw. per. JLH. [andmnona, - T, 2: Duektpormixa.
- 2-& |31, nepepad. " Joil. - M.: MamaTenscTso MO, 2004, - 332 ¢.

6.2. ITepeuens OMOTHATEILHOH JHTEPATYPhI

I. TnporasoquHaMuka: METO . YKa3allud K BelIonHenuio 1ab. pabor / coer. B.B.
['vbapepa, B.A. Kysuenos, B.B. Hocartos. — benropom: M3u-80 BI'TY mm. B0, [1y-
xogra, 2003, - 31 ¢.

2. llaBnoe, K., 1lpuMeps! i 3anayn 00 KYpey 1PoIleccoB U ariiapaTos XHMHAYe-
CKOH TexHoToruy: yaebroe nocobue ang Byzos / K., [Tapnos, IL.T. Pomankos, A.A.
Hockos; peq. TLT. Pomanxos. 10-¢ usu., nepepad. u son. — JL: Xuamus: Henunrpai-
CKoe oTa-He, 1987, — 576 c.

3. Tpostkun, HO.B. Tlpoextuposanne u 3xcomyaralgs BBICOKOTEMITEPATYPHEIX
TEXHOTOTHYECKHX yeTasoBoK. / HO.B. Tpoarkun. - M.; M3, 2002, - 324 .

4. TenaoTexHHeCKHEe MCTIBITAHUS KOTEIBHBIX yCTaHOBOK. B.J. Tpemborns,
E.Jl. @uarep 1 ap. -2-e H34. nepepab. u now. -M.: DHeproatomuzgar, 1991. 416 c.

5. Kyapasuer E. M., Crenanos B.B. BrinonHenne srimyckHEol kBammbukari-
OHHOM DPabOTEI HA KOMIEIOTepe: YuebHoe mocobue mit Bysos. / EM. Kynpssues,
B.B. Crenago. — M.: Mzmarenscxuii Tom «BACTET», 2013. — 240 ¢.

6. AspoaunamMudeckull pacyeT KOTeILHEX YCTAHOBOK (HOPMATHBHELIA Meronq) /
mox ped. C.M. Mogana. — 3-¢ m3a. — JL.: Dreprus, 1977, - 256 ¢.

7. Amypees, B.W. Crpasounux KOHCTPYKTOpa-MaliuuocTporTens. B 3 xu. - M.:
Mammasoctpocume, 2001, - T.1. 920 c.

8. Anypees, B.M. CnipapodHHK KOHCTPYKTOpa-MarmHHOCTpouTens. B 3 ki, - M.:
Mawunoctpoenne, 2001. - T.2. 912 ¢.

9. Auypees, B.M. Crpagounnk KOHCTpyKTOpa-MamnHocTponTels. B 3 ke - M.:
MammHoctpoerne, 2001, - T. 3. 864 c.

10. Oputor, ILH. OcuoBel koHcTpyHpoBanus. CHpaBOYHO-MCTOIHIECKOE TTOCO-
oue. Kn. 1. - M.: Manmmmoctpoerme, 1988, - 560 c.

11. Oprnos, TLH. OcitoBrl koHcTpypoBasns. CHpaBouHO-METOIHYECKOE TTOCO-
Oue. Kn. 2. - M.: Manmmoctpoenne, 1988, - 544 ¢,

12. Hugwrun, 10.M. Kouerpyruposanme 3IeMeHTOR JeTalield M V3II0B ABHMAI[HOH-
HbIX nsurartenei. -M.: Mammoctpoenne, 1968, - 323 c.
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13. Mazorypbunmrie yeranorki. Konetpykipan pacuet: Cnpasounoe nocobue / [og
odu. pen. JI. B. Apcensesa u Bl Toipeiuguna. -J1.: Manmnoctpoenuu, 1978. - 232 c.

14, Hervanmu mawud. Pacuer u koncrpyuposadue. Cupasounuk. T. 3./ Ioa. pen.
H.C. A=epkana. -M.: MammsaocTpoerde, 1969. - 471 c.

15. Cnpasounik Texnonora-vamuHoctpoutend. T.1. / [Tox pex. A.H. Matosa. -
M.: Mammroctpoenne, 1972, - 568 ¢.

16. Cupasounuk Texnonora-MamugocTponTeat. 1.2, / Tlox pen. Al Kacuio-
roit, P.K. Memepakosa. -M.: Mamunocrpoenne, 1972, - 694 ¢.

17, Tumonun, A.C. OCHOBH KOHCTPYHPOBAHUS W PACUETA XHMHKO- TCXIIOIOTH-
UCCKOTO M MPHpoTooxXpandore obopytosanua. Cnparoanwk. T.1- Kamyra: Mznareis-
cTRO bouraperoid H.(., 2006. -852 c.

18. Tuvonun, A.C. OCHOBEI KOHCTPYHPOBAHNS M PacdyeTa XMMHKO- TEXHOIOIH-
9eCKOro | Hpupojooxpadaoro obopvoosadus. Criipasounuk. 1. 2- Kamyra: Magarens-
cTeo bouraperoii H.(., 2006.-1028 c.

19. Tivorun, A.C. OCHOBR KONCTPYMPOBAHHS H pacueTa XMMMKO- TCXHOTIOTH-
HeCKOI'0 U HPHPOAOOXpaHHoTo obopyuosanus, Cnparounsk. T. 3- Kanyra: Msparens-
cTEO bogkaperoit H.M., 2006, -968 c.

6.3. Ilepeuenns HHTEPHET pecypcos

L. ruwikipedia.org/wiki'MartemaTiaeckas MOZeNns.

2. http://www.plm.automation.siemens.com/ru ru/ — Siemens PLM Softwarc -
BCYUIMH MHPOBOH HOCTARINMK IIPOrpaMMHOIO 00ecneyeHna M0 VIPABISHHH) KH3-
HelmLIM TTHETOM Hadels (PLM). MEel moMoraem reicsuay NpeInpuaTHil BEIIYCKATE
OTIMUHBIC M3TeTHd BIarojaps ONTHMM3AMHH IPOLEccoB KH3IHEHHODO LHKIA — OT
3aMBICHA M paspabOoTKH 10 W3IOTOBNEHNA ¥ TEXHHIECKOH 110//IepKKH.

3. http://www.csoft.vrm.ru/Siemens.asp — CSoft Boponex aBlsercs crparermye-
CKHM ABTOPH3VDORAHHEIM PEIHOHANLNLIM MapTHEpoM Siemens PLM Software 1 mpe-
AOCTARTACT TIONHbBIH KOMIAEKC YVCIVE B 00JACTH TOCTABKH, BHEIPEHUS W COMPOROMN-
IeHUs IporpaMMHELX Ipojykros Siemens PLM Sofiware.

4. http://cadflo.ru/ - CADFlo C.1.S. — mmxeHepHO-KOHCAITHHIIOBAA KOMIIAHWS,
MMEIOMmad CTAalyC OMUUHANEHOTO [pejicTaruTes koMnanun Mentor Graphics ¢ npa-
BOM pacrpocTpatesus Ha peiake Poccun u CHIT mporpaMMEETX HPOAYKTOR.

3. hitpr/fwww.plmsolutions.lv/index.php — caiit kovmanmm "BALTIC PI.M
solutions”, oduunanniore npegcrasutens KoMnanun "Siemens PLM Software",

6. http://ideal-plm.ru/ — Ideal PLM ssisiercs ohuIHaIbHEIM HAPTHEPOM KOMIIA-
ma Siemens PLM Software. Caiir conepxuT BHIeo3anucy odydaommx BedU#apos
1o pabote ¢ NX.

7. hutp://solidworks.tpuru — ApTopuzosanHelii y9ebHENT mentp SolidWorks
Tomsk.

8. http://portal tpurw/DITE/dite_Structure/lab05 _SAPR — JlaGopatopus Texo-
NOTHH, CHCTEM M MHCTPYMEHLOE N aBTOMATHIHPOBANHOTO WHMKUHUPUHIA M TIpO-
MBILIICHHOTO OH3alHa 0Tiena HHpopMarTuzanuy obpazosarus TIIV .

9. http://www.sapr.ru/ — Web — cepsep wypnana CATIP u rpadmxa.

10, hup:/fwww.nslabs.ru/ — pocemiickas [T-kovnanua, paboraiouas B ofnac-
i CAITP, 3anumaercs sueapernem CAD/CAM/CAE/PDM/PIM pereHuii Ha OCHORE
Iporpammiore obeclieder s koMnanuy Siemens PLM Software.
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1. http:/fwww.plm-s.r/ — komnamms PLM-cepruc; Bmempenne CALS-
T&XHOI0THH,
12. hutp:/fwww.plm-forum.ru/forum/ — Qopyy pyCCKOAILIMHBIX MONR30RATE-
aed CATIA, NX.
13 http://www.cae.ru/ — ®opym o CAD/CAE Ttexmonormsx.

5. MATEPUAJTBHO-TEXHHYECKOE H MHOOPMALIMOTHOE
OBECIIEYEHHE

Aeryuonnvle 2AHAMUA — AYANTOPHA, OCHANIEHHAS NHCHMEEHLIMU CTOTAMH, CTYIIb-
AMH, KIIACCHOM TOCKO# (719 PHCOBAITAS MEOM MIH MapKepom), AIEKIPOHHAA TOCK4,
KOMOBIOTEPHBIH KTaCC, 3JIEKTPOIHEE MATEPHAITEI, MATOOCCIIEEHHE,

lIpaxmuneckue sanamua — ay MTOPHs, OCHAIEHHAS MHCHMEHHBIMM CTOIAMM,
CTYIEAMH, KNACCHOH NOCKOH (7Sl PUCOBAHNS MCTOM HIIM MapKepoMm), 3TeKTPOHHAs
A0CKa, KOMUBHOTEPHBIH Kilace, DIeKTPOHHEIC MaTepransl, MaToOecneaene.
Habopamopuuie sanamus — ayiuTOPHA, OCHALLEHIAT THCHMCITHEIMH CTONAMH, CTVIIb-
SAMH, KTACCHOU NOCKOH ([UTsl PUCOBAHYS MCITOM HIli MapKepom), 3TeKTPOHHAA 10CKa,
KOMIBIOTEPHEIN KIACC, DICKTPOHHAS JHCIETUEpCKad Telllocnabiedns BI'TY, anex-
TPOHHBIA IIVIET yTPaRIeHns KoTeasHoH BI'TY, NPEHAPHPOBAHHEIH KOMIIEIOTED, ITeK-
TPOHHbIE MATePHAIILI, MAaTODeCIeYCHHE.



8. YTBEPAIEHHE PABOYEN ITIPOTPAMMBI
YreepikiaeHue padodell nporpaMmel 0e3 H3MeHeHHH
Pabouas nporpamya Oes uaMeHeHHH yreepaxidena Ha 20182019 yuebustii rog.
Mpotoxon Mo 4 sacenanmus kadeapur 0T « 46 » g5 20

i s ) ~
3asegyiomuii kadeapoi F B.I1, KoxeRHHROB
7 O

JdupexTOp HHCTHTYTA <" = A.B. Benoycos




8. VIBEPKIEHWE PABOYEH ITPOTI'PAMMBI
Yreepacaenue padouci nporpaMMel e3 H3MeHeH i

Pafouan nporpamMMa Oes usMeHenuil yreepacaeda Ha 20142018 yuebnnrit rom.

Iporokon Ne (f 3aceanud Kaeapnl T « 25 5 o5 2017-r.
[
%0

o

Jamreayromuii kapeapoi B.Il1. Ko:xesnukos

AHPEKTOP HHCTHTYTA A_B. benoveos




8. VTBEPKJIEHHUE PABOUYEHN IPOI'PAMMBI
Yreepiaenue padoycii mporpaMMnl DC3 H3MCHCHIIA

PabBoqad nporpamMa Ge3 HaMeHeHnH vTeepEaena Ha 2018/2017 yueburrit rom.

Ilpotoxond Ne 47 sacesanms kapemps ot « 27 » €5 201&r

3arenyomunii kadeapoii B.1L. KoxepHnroB

JIWpeKTOp HHCTHTYTA = e il A.B. Benoycog




8. VIBEPJKJTEHUE PABOYEN MTPOTPAMMEI
YTeepxaeHne pabodel OporpaMME 0e3 H3MeHeHHH

Pabogasa nporpamma Oe3 miMeHedni visepaaeHa Ha 201 201 yuebusiid rog.

TIporokon Ne 3ACCIANHNA I{@ﬁ}y}ﬂ 0T » 201 r.
|II.II|ll
il i
|

3apeayromunii kadespoi =Y B.Il. Koxepuukos

JdupekTop HHCTHTYTA s | : ALB. Benoycos
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NPUIOKEHMS

Hpuaokenne Nel. MeTtomuueckne yrazanus Jus 00y9arOMErocd 0 OCBOEHHIO
TUCIIATITHHEL.

Kypc «KoMnbioTepHble TEXHOJONHH B TEIVIOIHEPTeTHKE» NPEACTABISET CO-
DO HEOTBEMIIEMYH) COCTABHYED 9acTh IIOATOTORKH CTYIEHTOR IO HANPARICHWH) 1101~
roTOBEIT {{TE]]:I'UH'HEPFETHREI H TeILTOTEXTIHKAY:.

Llenety OCcBOBHMS THCLMILTHHEL SIB/SIETCS IPHODPETEHUE CTYISHTAMH TeopeTHHe-
CKHX 3HAHHI O 3aKR0OHOMEPHOCTAX, 4 TAKKe OBNA/ICHHE TMPAKTHIECKWMVH HARBLIKAMH Me-
TOZAMH aBTOMATHIMPORAMHOTO PAcyeTa, MOJETHPORAHHS, HCCIS/I0BAITHE W 00padoTKH
IECTICPHMENITATLHBIX TAHHLIX ABHACHHMH HHAKOCTH H T'did B 3/18MEHTAX 3HCPIeTHYE-
CKOL'0 H TeILTIOTEXHOIOTHHeCKOTo 00opyI0BaHHA.

]_[pE,T[“.'vTETﬂM HIVUCITHA 1 o01IIeM CITYYUAC ABAAIOTCH MCTOMLI ARTOMATHIMDOBEATITTO-
ro pacyera, MOLEHpPOBAHUA, HCCIEI0BaHUA B 00pabOTKH 3KCIIePUMEHTalBHBIX JaH-
HEIX IIPOLECCH IBIDKEHHA KHIKOCTH H rasa B TpyOONpoBoaax W Kananax, HX OCHOR-
HBIE I*Iﬁl\’.(]HU."I.'lEIJHﬂC'I“H: OCHOBEI ﬂlipﬁ,uEJIEHHH ]I{]']'EFIT:- FHEPIHH NPH JBHMEHHH CDEUL] B
KaHaTax paznigHoi GopMEl, KOH(QHIYPAIIHE | pa3svepor, 4 TAkKe OCHOBHEIE XapaKTe-
PHETHEM TEITOMEXAHHYCCKH Y MalllMH.

HaytieHHe TUCHHITIUHEL IpednolarasT pellleHHe pada 3alad, 9TO JaeT BOIMOM-
HOCTE CTY/ICHTAM:

= Il]_’]HUE]ﬁFEC’l'H Hﬂ[)ﬁ.‘-ﬂ],ﬂ'b{_‘h’[hlﬂ SHAHHA O METOJAX ABTOMATHIHPDORAHHOTO PACYHETA,
MOIETHPOBAHWSA, HCCIICTOBAHWA W Uﬁpﬂﬁﬂ'l"}{}d ARCLHEPHMEHTAIIEHBIX JIAHHLIX H 3aK0-
HOMEPHOCTAX ABHMAKEHNH MHIKOCTH, Ta3a, IBYX(asHEIX [I0TOKOE B TPYDaX M KAHAIAX;

- HIYYHTE OCHOBLI METOMOB aBTOMATH3HPOBAHHOIC THAPABIHTIECKOID U a3pOiu-
HaAMBYCCKOMD PacHeTa Tp}-’ﬁ[)l’lpﬂﬁﬂﬂﬂﬂ, AHEPTETHHECKOTO B TEITOTEXHOIOTMHCCKOTD
0bopyYIORaHNA;

- cOOPMHEPOBATE IIPElICTABICHHE 0 METOIAX aABTOMATUIHPOBAHHOIO PAcUeTa, Mo-
ACHNHPOBAHWA, HCCICODBAHKWA M {}GFHGDTT{H ARCTNTEPHMEHTATRHEIX. TaHHBIX aBTOMATH-
Ay, HAsHAYSHHHE M OCHOBHLIX [IPHHLUHITAX pﬂﬁﬂT‘]:l T]/TrTlI_'!GJ'[_T/IHaI\-II»lT-IECKLD{ MAIIIHH,
METOIHKAX OIpefeleHls HX XapaKIepUCTHK U ocoBeHHoCTaX RL0Opa rMIpoIHHAMH-
HECKHMX MarivH 18 KOHKPETHEIX YCIOBHH.

JaHATHA NPOBOJATCA B BUAC JCKIWH, MPAKTHHECKHX W Tab0paToOpHEIX SaHsTHIH.
bonswoe sHaueHue A1 H3YHCIIHA I{}"pﬂﬂ HueeT CaMOCTOH TS IEHAR ]'.'rf:lﬁ()']'ﬂ CTY ACHTOR.

@opMBI KOHTPOIIS! SHAHMH CTY/ICHTOR MPETOTATAI0T TEKVIIHE W HTOrOBbIH KOH-
Tponk., Tekylnui KOHTPOIE 3HAHUE NpoBoAnTed B JOPMVC CHCTEMATHYECKHN OMPOCOE,
JALAT 1abOpATOPHEIX PadoT, pemeHnui 3adad ¥ HOpOBELEHUS [HChMEHHEIX paboT,
(DopMO HTOTOROTC KOHTPOI MBIeTes JuhdepeHIHPORANNEIN 344eT.

CamocTosTenbHas pabora ABNSCTCA TNABHBIM VCIOBHEM YCIELIHOIO OCROCHUS
u3yvaeMon yuedHOH AMCIHIUIMHEL M (HOPMUPORAITA BEICOKOTO IIpodeccHoHann3Ma
DYAVIIHX OAKAIABPOB — COTPYHHKOR TPEIIPHATHI U Ciiyx0, 3aHMMar0muxed 0CRoe-
HUEM TEIUIOTCXIIOTOTHIECKHUX [IPOLIECCOB [IPOM3BOACTREA H MCTTONR30BAHMS PA3IHYHEIX
BHIOE 3HEPIrHH, NPOSKTUPOBAHMEM, NPOH3BOACTBOM W 3KCNITyaTaluel DHepreTHvie-
CKOTO H TeIUIOTEXHOIOTHYSCKOI0 0DOPYIORAHNS.

Hexonneii aran msyucnua kypea « KoMNBIOTepHBIE TEXHOIOMAH B TEII0IHED-
FeTHRE» MPeInoTaraet O3HAKOMACHHE c Padoueil RpozpaMMon, XapakTepu3yioneH
TPAHHALIE] B COAepanue yuedHore MaTepHana, Koropeli MoANeKHT OCROSHHIIO,

M3ydeHHe OTAEIbHBIX TeM Kypca NCOOXOMMMO OCYIIECTRISTE B COOTRCTCTRHEH C
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MOCTARTCHHBIMM B HHX HEIIMM, WX 3HATUMOCTBRO, OCHOBEIBAACE HA COJEPHAHWH M
BONPOCAN, MOCTABICHHBIX B NCKIHH NPCIIOIABATE A W [IPUBENCHHBIX B IITdHaX H 3a 0z~
HUAX K ITPAKTHHECKHUM U JIA00PATOPHEIM 3aHATHAM, a TAKAKE METOINYSCKIX YKAZaHMAX
JANA CTYACHTOE 3a04UHOTO (‘.Iﬁ}"'-[ﬂl-l HH.

B vaebHuKax ¥ yaeOHBIX NOCOOUIX, NPEICTABISHHBIX B CHUCKE PeKoMeNdyeMol
Aumepamypel, COIEPHKaTead BO3MOKHBIE OTBETHl Ha [OCTAaBIeHHEBIE BONpockl. MHCTpY-
MEHTAMH OCBOCHHSA YYEDHOTO MaTeprana ARIAOTCS OCHOBHEBIC MEpMUHbL U HOHANUA,
COCTARIAOIINE KaTeropHanbHEIH anmaparT TUCHHILIHELL VX ocMBICiIEHHE, 38110MH1TAE-
HHE H IPAKTHYECKOE MCHOIL30BAIINE SBIAIOTCH 00A3aTeNbHEIM YCIOBHEM OBJIalleHus
KypCOM.

Hist Bonee rnyboxoro wzydenns npodneM Kypea TIPH BRITOTHEHMH DACUeTHO-
rpadUIeckoro 3a4aHus, JOKNa/108 M BEICTYTUICTNE 1e00X0IMM0 03HAKOMHTECA C ITVH-
THKATMSMHE B HayIHO-TIPOM3BOICTESHHEIX, HAY YHO-NOIYISPHBIX H TPOM3ROJACTREHHO-
TEXHHYSCKHX 1HEPHOJAHYCCKHX M3JaHMaX, TeMaTHKa MATePUATOR, TYOIIHKYEMLIX B KO-
TOPEIX, OXBATRIBAET CEpLl TCONOJHEPTeTHKH M TeIIIOTeXHHKH. | louck w nogdop ta-
KHX H3OAHWH, CTarel, MaTepHalos W MOHOTPA(HI OCYIIECTRIMETCH HA OCHOBe OuMO-
AHOrpafMHCCKHX YKAZAMTHA 1 IPeIMEeTHRIX KaTa.[010B.

HzyyeHne Kaxnoil TEMEL CleyeT 3aRCPINATh BRITIONHEHHEM [IPAKTHUECKHX 3414
HUI, OTBETAMM HA TECTRI, PEITENHeM 3a0a9, COAePKALLMXCH B COOTRETCTRYIONIHX pas-
Acnax y4edHHKOB U MeTOAMYeckux 1ocobuit no kypey «KoMnboTepHble TeXHOI0-
I'HH B TEILUIOONEPTeTHRE» MM CXOMHBIM KYPCaM, OXBATHIRAIOIIAM BOIIPOCEL JBHMKE-
HI H PABHOBECHS HUAKOCTEeH ¥ ra30B. 1 obecledeHus cCUCTEMATHICCKOTO KOHTPO-
15 1A NPOTECCOM YCBOSHHS TeM Kypea CNenyeT IONB30BaThCH NEPeuHEM KOHTPOb-
HEIX BONPOCOB JUIA MPOBEPKH 3HAHUI [10 JTHCHUIUINMNG, COASPKAIINKCT B MIAHAX 1 3a-
JAaHIAX K TPaKTUYeCKUM 3aHATHIM H MeTOIHIECKHX VKA3ZAHUAX T4 CTVASHTOB. Eenu
NpH OTBETAX Ha CHOPMYIMPOBAHHLIC R TIEpPedHe BONPOCHl BOZHWKHYT 3aTpyOHEHU,
HeoBXOqUMO ouepCIIIoN Pa3 BEPHYTBECI K M3YUCIIMIO COOTBETCTBYIOMWEH Tembl, Tubo
00pPaTUTECA 33 KOHCY/ILTALMEH K TIPeoIaBaTelto.

Yenewnoe OCROeHHE KYpCa UMCUHIUTMHE BOZMOKHO JIMILL [IPH CHCTEMAaTHYe-
cko¥i padore, Tpedyiomich TNYGOKOTO OCMEBICIEHHS W NOBTOPEHUA Npoiijennoro MaTe-
pHaTa, Mo3ToMY HeoOX0IAMO JelaTh COOTEETCTRYIOUINE 3aIUCH TI0 KAk Tevce.

Cﬂ,ﬁ[ﬁl’]}i{ﬂ HHE pa3TeToB THCHHILIHHLI.
1. OcnoBnnie MOHATHH H ONpPeTeTennsa B ABTOMATH3HPOBAHHBIX
pacdeTax rugporasoauuamvuky [2, C. 5-16, 50], [4, C. 15-19].

[Tepecyer QU3MUECKUX BETMYHH, HCHONLIYCMETX IPH PACCMOTPCHHH TMPOLECCOB
OBHUKCHMS KUJIKOCTH H Tasd, J18 pasIH4HEIX CHCTEM SOWMHWIL Ha3MepeHus. [ToHaTue
CHPOMEXAHIKH, OCHOBHRIE Pa3Tensl ' APOMeXauikl, UX Kputepud. [Ipeamer rupo-
Fas0iHHAMUKH, BHEIIHNS, BHYTPEHHAA H CMemanuad 3aladi I'MIporazolHHaMEKH.
['mmoTeza © HenpepRIBHOCTH KU/IKOH Cpelbl, €8 aKTYAILIIOCTE [IPH HMCCIICHOBaHHH
MPOIECCOB ABHKCHWSA JKHOKOCTH M ra3a; CIVIad [PABOMEPIOTO €8 HCHOoNLIORAHNA.
[onsTye KHAKOCTH; NOHATHY CKHMASMOH M HeCKMMaeMoi EHAKOCTEH,; TeKy4decTh
AMAKOCTH, BAIKOCTE KHIKOCTH; [TOHATHE HAeANbHOH #uAKocTH. OCHOBHBIC (H3HKO-
MEXAHWUCCKNE CBOMCTBA KUKOCTH: MIOTHOCTh, CKHUMAEMOCTE, RAZKOCTE, LOBEPXHO-
CTHOE HaTsDreHWe. HX OCHOBHBIE XapakTepUCTHKH, BNWAHHE HA HUX BHENTHHX VCIo-
BHH. 3axoH Herorona nns BHYTpeHHEro Tpelyd, HEHOTOHOBCKHC W HEHLIOTOHOBCKIE
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AHIKOCTH.

Tepymunel 1 nonamus: THAPOMEXaHHKA, MMIPABIHKA, TeopeTHIeCcKas I'HapoMexa-
HUKA, THPOCTATHKA, KMHEMATHKA FRUIKOCTH, FHIPOIa30/AMHAMMUKS, BIVTPEHHAA 3a/(a4a
MHApOTa30TMHAMAKH, BHELIHAA 3371894 THIPOTA30MHHAMUKY, CMeIlIaHHasd 3a7aus 'u/l-
POTasOAMHAMIKH, THIIOTE34 O HENPCPEBHOCTH KHIKOH CPe/ihl, MHIKOCT, CHUMACMBIC
KHIKOCTH, HECKIMaeMEBIe KHAKOCTH, TEKYIECTh KHKOCTH, BA3KOCTh, HICATLHAS JKHI-
KOCTB, IIIOTHOCTE OANOPOTHON KHUIKOCTH, YETLHENT 00bEM HHIKOCTH, CRUMASMOCTh,
koa(dmimenT cxuMaeMocTH, MOTYIB VIpyrocTn, uucto Maxa, sakon HeloToHa s
BHYIPEHHErQ TPEHHA, JHHAMHYECKAS BA3KOCTh, KHHEMATHYECKAS BSI3KOCTD, HRIOTOHOB-
CKHE ¥ MEHRIOTOHOBCKUE JKHIKOCTH, LHOBEPXHOCTHOS HATIKEHIE,

2. OcHOBBI aBTOMATH3HPOBAHHLIX PACYeTOB 1wipoctatukn [2, C. 16, 29],
[3,C. 15-21], |4, C. 21-35]

CucteMa auddepenMaTbEbIX ypaBHCHHi paBHOBECHS SKAAKOCTH Diincpa. Cu-
TEL, JEACTBYIOUIHE HA HAXOMALWYIOCH B COCTOAHNN TTOKOA KU IKOCTh: TOBEPXHOCTHRIS,
MaccoBele. I'HIpOCTaTHYeCKOe [ABICHHE, er0 CBOMCTRA. YCIOBHS PABHOBECHS aiic-
MEHTapHOTO 00beva muakocTH. OctHoBHOE TH(pepeInanbHoe ypapHeHHe PABHOBC-
cusl KUUKOCTH. IIOHA e NOBEPXHOCTH PABHOTO TaslieHus, uhdepeHuansioe ypas-
HEHWE MOBEPXHOCTH PARHOTO Jasneiwd. OCHOBHOC YPaRHEeHHE I'MAPOCTATHKH, 34KOH
Mackam. lousitre atmocdieproro, H36ETOYHOTO ¥ aBCONMOTHOTO TABIEHMs, BAKYYMA.

Tepmunpl 4 nOUsMUA: CATIA THUPOCTATHHECKOI'O NARNEHNUs, CPe/IHee THAPOCTATH-
HCCKOE JABISHMC, THAPOCTATHYCCKOS NABlENKE B TOUKE, IIOREPXHOCTh PARHOLO JaB-
NeHHs, CBODOIHAA TOBEPXHOCTR KHIKOCTH, 3akoH ITackars, aTMoc(lepnoc JapleHue,
H30LITOUHOE JaBiieHue, abcomoTHOE TARTEHAE, BAKYVM, CBEPXTEKYIECTb K UIKOCTH.

3. OcHOBRI AaBRTOMATHMZHPOBAHHLIX PACYCTOB KHIEMATHKH notoros[2, C.
12-13], [2, C. 51-60], [3, C. 3742, [4, C. 57-58, 6064, 219223, 228-231].

MeTo/Ll MATEMATHUYCCKOTO ONMCATTNA ABIKEHUS KITTKOGCTH: OCOBEHHOCTH MeTO-
sa Jlarpamxa; ocobeHHOCTH MeToma Diinepa. YeraHosusmeecs u HEYCTAHOBHBLICCCH
NEHKEHUE. TIOHATHA TPACKTOPHE ABNAYEHCA YACTHIE U JIMHUM TOKA, TH(epCHIIE-
AILHBIC YPABHEHUA THHHH TOKa. [IOHATHA TPYOKHM TOKA M JIEeMEeHTApHOH CTIpyiiku;
CROHCTBA ANEMEHTApHOH cTpyiiku. [TomaTHa pacxona u CpeAlicH CKOPOCTH TMOTOKA.
DusHICCKHIl CMBICT YPABHEHHS HEPa3phiBHOCTH, audipepeHIMANBHOS VpABHENNC He-
PA3PEIBHOCTH B 00MIeM BHJIe; TH(depCHIHANBHOC YPABHEHHE HePASPLIBHOCTH /151 Ya-
CTHBIX CITyHaeB: YCTANOBHBILETOCA TEHEHHS CKHMASMOH B HECIHKMMAEMOH M IKOCTIL.
34K0H MOCTOANCTBA PACXOJA, YPABHEHHE MOCTOSTICTEA PACXOIA, CUHOMCPHEIE, RYX-
MEPHBIC, TPEXMEPIIBIE TOTOKH,.

Tepmunor w nonsmus: yCTanOBUBIIESCH W HEYCTAIIORMBIISECS ABHXKEHHWE, Tpe-
YTONPHUKH CKOPOCTEH M YCKOPRHHH, TPAEKTOPHU TTOTOKOB, MHUA TOKA, TpyGKa ToKa,
3EMENTAPHAS CTPYHKA, NOTOK EKUIKOCTH, 00BEMIRIH T MACCORBIH PACXOI TIOTOKA,
KAROE CEHCHMC TIOTOKA, CMOYEHHBLIH HePUMCTDP, THAPABIHHECKHH paguyc, DKBHBA-
MEHTHEIA THAMETD, CPeIHAS CKOPOCTh NOTOKA, 34K0M HEpasphIRHOCTH NOTOKA.

4. ABTOMATH3MPORAHHbLIE PACYETH] JHIAMHKH JKHAKOCTH 12, C. 26-29], [2, C.
60068, 70- 78], [3, C. 4345, 51-58], [4, C. 70-76, 8286, 244-249].
Cucrema THQMEPEHITHANLIR VPABHCHUI TBMUKeHHS Jiinepa s HEBAZKOH M
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paskoit mumkocTH. CHIEL, HefICTBVIOMIME HA JABWIKYUIVIOCH WHAKOCTE. llomyiuenmns,
OpHHHMAeMBIE JUIS BLIBOAA ypasHeHwd bepHynow; BRIBOA ypaBHeHHs bepHyIH ans
IIEMEHTAPHOH CTPYAKH HEBAZKOH XUAKOCTH; PUSHICCKHH B TSOMETPUIECKHI CMBICH
ypasuenug hepuymmn. Hampsoxenns, jeiicreyiomme Ha 2JeMeHTapHyIo TLTOMIAIKY B
BA3KOH xuukocTn. CuereMa muddepeHIHATEHEIX YPABHEHHI JIBUKCHMA BAIKOHA K-
koctr Hapbe — Ctokca, YpasHenue Bepnmynny And 3IeMeHTApHOR cTpyiiky BA3Koil
FHOKOCTH. OCoDEeHHOCTH TUIEBHO HIMEHMOMWEIOCH MRS HIOKOCTH, OJ4HOMED-
NBIC, MBYXMEPHEIE, TPEXMEPHLIC NMOTOKH, ¥ paBHeHHe bepHyiuin nnsa noToxa RAKOH
wuiKocTH. 1lpakTudeckoe npuMeHeHue ypasHenns DepHYINN: H3MEPEHHE JaBICinA
MpH TOMOIIH NE30METPa; HIMEPEHHE CKOPOCTH M010Ka Npu noMont Tpyoku [Turo u
neesomerpa, Tpyoku Iuro-lIpanzrns; 1,2,3.5 xaganessie mukpozonmsl BITY, rpe-
08k 1 Garapeiinnii Manoverp BI'TY; namcepeHne pacxoma EHIKOCTH CVKAIOIIIMH
YCTPOHCTEAMH.

Tepaiunot u powames. upuauun JUAnavOepa, nonHbiil (MHAPOHHAMHYECKUIT)
Hanop HHIKOCTH, FeOMCTPHIECKHH HAIIOD, [TLe30MCTPHYECKHE Halop, AMHAMUYCCKHH
HAMOP, YACTbHAA IOTEHUMANLHAS JHEPIHA TIONOKEHWSA, YIACARHAA TOTEeHLUMATLHAS
SHEPIHs HaBICHHA, YIeNbHAS KHHETHYCCKAS DHEPTHA, MeOMETPHYECKad BEICOTA, Iibe-
3OMETPHHECKAs BRICOTA, CKOPOCTHAS BLICOTA, ITOPMATIBEHOE HANPAWCIIHC, KacaTelbHOe
HAMPIKEHHAE, THIPABIMYECKHH YKITIOH, NBE3OMETPHYUCCKHA VKIIOH, IJIABHO HW3MCHSHO-
meecd ABUKEHUC, THAPARTHEECKAd 1IAAKOCTh TOTOKOB, Koabhduuuent Kopuoiuca,
nbesomerp, Tpyoka [Tiro, tpydka IMuto-Tlpasarng, 1,2,3,5 KaHaTbHEE MUKPOIOILIET
BITY, rpeb€nkn u barapeiineri manomerp BITY, tpy6ka Bentypu, uaMepurensuas
duatparva, koamexTopel BITY.

3. OcHOBBI MOeNHPOBARHA THAPOHHAMHYecKHX npouneccon |1, C. 36-41]
[2.C. 81-94], [3, C. 173-193], [4, C. 207-215].

Buper mopenmporanus. Lens dusudgeckoro Mopenuporanua. Ioustue o nojgo-
OWM THIPOAUHAMMUECKHX MPOLECCOB: NPH3HAKH TEOMETPHYCCKH H KHHEMATHUCCKH
HOLOBILIX CHCTeM, TepMOAMHAMEIecKUX lpoucccon. [lorsine o rpymme monoBHBX
ABNeHHH. KpuTepun TIHOpOIHHAMMHYCCKOTO TOZ00Ms: onpedelneHde ¥ (QH3IMTeCKH
cmbicn kpuTepueB @pyaa, Diinepa, Pelinonsaca, Tomoxponnoctn, Bebepa, 1 anunes,
Apxmmera, Jlsenko. TIpamas u obpatras Teopembr nojodms. [Tu-recpema Teopun
Ooa00MY.

Tepatuner u nonsmua: QU3MUecKoe MOJETHPOBAHKE, MATEMATHIECKOE MOTETHPO-
BaHHC, 00paboTka IKCICPUMEHTATBHBIX IAHHBIK, IIOLOOHEE MPOECCH, FEOMETPIYe-
CKO® 110j100Me, KOHCTaHTa NOAoOHA, WHBAPHANTHL TOJOGHS, CMMIIEKC, KOMILICKC,
kpuTepmil Opyaa, kputepril Diinepa, kpuTepuil Pefinonsca, kpuTepHii rOMOXpOHHO-
¢TH, kpurcpri Bebepa, xputepuii [anunes, kputepuii Apxumesa, Kpurepuii JIamen-
KO, TTpAMas Teopema nofaodust, obparnas TeopeMa 1010014, OIpPelesIonne KPHTEPHH
NOAOGH, OUpeenseMble KPUHTEPHUH TOJ06Ms, NH-TCopeMa TeOPHH TIOMOGHSL.

6. ABTOMATH3HPOBAHNBIE PACUETLI TEYEHHS KHIKOCTH B Tpy0ax U RaHAJAX
[2, C. 42, 64], [3, C. 63-64, 68—69, 78-94].

ABTOMATHIUPOBAHHBIH PacyeT IHAPABTMYECKHX COUPOTHRICHMH L0 THIC TPY-
borpoeoda; ypasncHue apen—BeficGaxa jns onpefeneHns VieIbHOTO [TMHEHHOTO
HANCHYA DaBICHHS, NapaMeTphl, BIHSIONHE HA BETHYMHY Ko3(QQmuucHTa rHIpasiu-
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HeCKOr0 TPEeHHSL. ABTOMATHIMPOBAHHLIH pacuer KoapthunMeHTa THAPARIMHYECKOTO
TPEHHA NPH PA3IHYHLIX POKUMAEX NBHKEHNE HMIKOCTH H COCTOSHUM BHYTPCIIICH MO-
BEPXHOCTH creHok 1pyDd: dopmyner [Nyazeiina, bJL ndpuacona, AL Anbrioyis,
ARTOMATH3HPOBAHHEI pacyer noTeph AaRTeNHS 33 CHET MeCTHEIX COLPOTHBISHMH-
Peskimbl JBMKCHHS KHUIKOCTH: JIAMHHADHBINA, TYPOYNICHTHRIA, TepexomHsll. Yucno
Pelioneca Kak KpuTepuii, XapakTepH3YIONHA PexKUM JBHIKSHNS AHAKOCTH, KPHTH-
qeckue uucina Perinonpiea. I uapapmuueckoe conpoTHRIEHHe TPyOOIpOBOLOB: Heoh-
XOOMMOCTL ONPEAeNeH s HOTepk Jasnenud B TPYOONPOBOIE; (ZJM3HUCCKMH CMBICI
THOPABIHYCCKOrO CONPOTHBISHHA; UPUYHHB MTHAPABTHYECKHX CONPOTHBIEHNH, TII-
papIHMecKad THajkocTh KapanoB, OM3EYeckiil cMuIcT Ko2QOUHIHEHTA MECTHOTO CO-
NPOTHBIEHIA. [IOHSTHE 3KBMBANEHTHOH JTHHE! MECTHLIX COMPOTHBIEHNI. [ Hiapariu-
HECKHHA YIap, CBepX3BYKOBOH Daphep, KaBHTAIIHIL

Tepsuttol ¥ ROHAMUA: NIAMUHAPHBIA DeXHM TedeHus, TypOYICHTHEIA pexumM Te-
HCHHA, NePEXOUHBIH POIKHM TEYESHHA, MEPexo bl PekKuM TeHeHHs, HUKHCE KPHTH-
Heckoe 4neo PeliHombica, BepxHee KPHTHYeCKOe wWucno Peifnonkica, THIpasiHye-
CKOE COTIPOTHEISHUE, 43P0 IMHAMIYeCKOe COLPOTHRISHHE, THHeliHoe HajeHHe nanie-
HHA, MECTHBIE CONPOTHBISHHA, MIEPOXOBATOCTE TPYOBI, HKBHBAICHTHAS TEpOXOBA-
TOCTEL TPYORI, THAPABIWECKH rnaakad TpyOa, IHMApaBIMUYCCKH IepoxoBatas Tpyoda,
IEBHEAICHTHAA IWHA MeCTHRIX CU!IpUTP‘THHEHHﬁ.

7. ABTOMATH3MPOBAHHLIE PAcYeThl ABYX(A3NLIX NoTOR0E u cuerev [1, C.
80-84, 86-90].

[MongTie aBTOMATHIUPOBATHOTO PACUETa LICCBIOMKIKEHHOIO COCTOSHIS 3ePHH-
CTOTO CT0A; LOPO3HOCTL CH0A; (UKTHBHAS CKOPOCTE KHIKOCTH. YCITOBHE [IC&BI0-
OKIKEHHOIO COCTOAHHA TEEPUOH (haibl B ClI0E; OCHOBBI PACYETA THIPOIHHAMIIECKO-
FO CONPOTHBIIEHH [1CCBIOMKIDKEHHOIO caod. CIPYETYPa H0TOKE HapoBOISHON CMecH
B BEPTHKATBEHBEIX W TOPH30HTAIBHEIX TPYDaX: YCIOBHS BOZHUKHOBEHUS TOW MW MHOH
CTPYKTY¥PBI IOTOKA M XapakTep IBHKeHus (a3 A PasiiHuHLIX CTPYKTYP noroka. Oc-
HOBHEIE [IOKA3ATCTH Xapakrepusylonige IByxXdasuniii u TpexdasHbli razomaIroct-
HEIH MOTOK.

T}_’-.’p.-’H'HHh.! H ROHAMUA. HBOTOHOBCEKHE H HEHRIOTOHOBCKMHE AMIKOCTH, D,U.Ht}.".-IBp-
HBIC, IBYXMCDHBIC, TPCXMEPRHBIE [MTOTOKK, TAROIHHAMHYSCKHE Eb}"HK]]HH, OOHO=TTEYX-
TPEX(A3HEIE CHCTEMEI, TICEBIO0KHUIKSINIOS COCTONHHUE B3BEIIEHHOID Cnog, KATIAIIHH
CIOH, MOPO3HOCTH CNOA, PUKTUBHAS CKOPOCTH HHJIKOCTH, CKOPOCTE TICEBIOMKHIKE-
HHS, CKOPOCTE YHOCE, MY3BIPBKOBAs CTPYKIYPA TasokUIKOCTHOTO 110TOKA, CHAPS IHAs
CTPYKTYpPA TA30KHIKOCTHOTO MOTOKA, CTCpAHEBad CIPYKTYPa Ta30kHIKOCTHOIO MO-
TOKE, IMYyTECHOHHAS CTPYKTYPE razsoKHIKOCTHOTO NIOTOKA, MACCOBAA CKOPOCTD MOTO-
Kd, Cpefilds CKOPOCThL MOTOKA, MPHBEACHTHAA CKOPOCThL, MapOCoiepxkanne, 005eMHOE
NapoCOIePiKaHHE, HAIOPHOE NMapocoIepKaHHe.



8. VTBEP/KIEHHE PABOUEN 1TPOI' PAMMKI

Paboyas nporpaMma 6e3 uaMeHeHHH yreepixieHa Ha 2019 /20 yucbusii rom.

[lporoxon Ne 12 zacemanus kadenpst o1 « 13 » mona 2019 T

3aM. zaBenyiolero kabenpoi ﬁ?’:ﬁﬂﬂ’“‘ K).B. Bacunruenko
e
Hypextop uncTHTYTA /%?'{F A.B. benoycor

/




