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AHHOTAUHSA

HAuciminuna  «MuKpoMeXanudeckue MHCPLHMATLHBIE 9YBCTBHUTCITEHBIE  SJIEMEHTBI»
BXOMT B BApHATHBHYIO HacTh 0GPAa3OBATENLHON NPOrpaMMEI MOATOTOBKH CTYACHTOB MO
HampasnieHIo  «24.05.06  «CHCTeMBI  yNpaBICHMA  JeTAaTeNbHBIMH annapatamMu»
HANpaBNeHHOCTs «[IpuGOpHI CHCTeM yNpaBlCHHA JETATEMBHBIX anmnaparosy. JlucuMiuinHa
peanusyercsa xapeapoit Nel3.

Hempto  muctmmauasl  «MuxpoMexanudaeckue UHCPUMATBHEIC — YYBCTBUTENBLHBIC
SNECMEHTBD) AB/IACTCA U3YICHHE NPUHIUMIIOB [OCTPOCHHS, POCKTHPOBAHHA H M3TOTOBICHUS
MAKPOMEXAHHECKUX THPOCKOIIOB U akcenepometpos (MMIT u MMA), ofpasyiomux Hosbrii
KJI2CC  MHCPUMANBHBIX  YyBCTBUTCHBHBIX  JMCMEHTOR, OC/ANAIONMX  YHHKAILHBIME
MaccOraGapHTHBIMH H CTOMMOCTHBIMU XapaKTEPHCTHKAMH, O3HAKOMICHHE ¢ OOIaCTAMH MX
NPHMEHEHUA Y EPCICKTHBB Pa3BUTHA.

JMucuumna HaueneHa Ha QopMupoBanme y BBITYCKHUKA  OOMIENIPO¢ECCHORAILHEIX
KOMIICTCHIHEA:

OIIK-3 «CrocoGHOCTE HCMONB30BaTEL GA30BBIE MONOKEHHUS MaTEeMaTHKH, €CTCCTBEHHBIX,
TYMaHHTApHBIX M JKOHOMHYECKMX HAyK NPH PEHICHMM COLMANGHBIX M Npo(ecCHOHATBHBIX
3alal M KPUTHHECKM ONEHHTb OCBOCHHBIE TEODMH H  KOHIICIIIMM, [PAHUOBl  HX
MPHMEHHUMOCTHY;

PO ECCHOHANLHBIX KOMIIETEHIMIA:

TIK-3  «cnocoGHOCTh  COCTAaBIATE paKTHYECKHe PEKOMCHAAIMH N0 HCHOJB30BAHUIO
PE3yNbTaToB HAYIHEIX HCCHEAOBAHMII,

ITK-6 «Cr1oco6HOCTE NMOATOTOBHTL HAYYHO-TEXHUIECKHE OTYETHI, 0030pBI, MyGIMKAILMK
10 PE3yIBTATAM BHIIOIHEHHEBIX HCCIIEN0BAHMIDY,

ITIK-7 «cnocoGHOCTs pa3pabaThiBaTh IUIAHGL NPOrpaMMBl M METOAMKH HCIBITAHHA
OpubOpOB, CUCTEM M KOMIUIEKCOB [0 COOTBETCTBYIOLIEMY NPOQMIIO AEATEILHOCTH,
TI0ACOTABIHBATE OTAENbHBIE 3AXaHHA UL MCIIOIHATENEH»,

[IK-8 «crmocoGHOCT HA OCHOBE CHCTEMHOTO MOAXOAA pa3spalaTeBaTh TEXHUYECKHE
YCJOBMA M TEXHHYECKHC OMMCAHMA NPUHUMIOB ACHCTBHA M YCTPOMCTBA MPOEKTHPYEMBIX
KOMILIEKCOB, HX CHCTEM H JIEMEHTOB C 0GOCHOBAHHEM NMPHHATHIX TEXHUIECKHX PELICHHIT,

[IK-11 «croco6HOCTE paspabatsipats BapHAHTBl DPCINCHUA OpOONEMbI, NPOBOJKTE
CHCTEMHbIH AHANM3 STHX BAapHAHTOB, ONpECIATL KOMIPOMHCCHBIE PCIICHHA B YCHOBHSAX
MHOFOKPHTEPUAIILHOCTH, HEONPEAETCHHOCTH M C LEALIO MIAHHPOBAHHSA PEATH3AIMH IPOCKTa»;

MPOGeCcCHOHANBHO-CIIEIMATM3HPOBAHHBIX KOMIIETEHIIA;

HCK- 4.4 «crioco6HocTh co3naBars METOIUKY W NPOH3BOAMTH KOMIUTEKC HCIBITAHMIA, a
TAIOKE OMBITHOM JKCILTyaTanMH NpUGOPOB H JAaTHUKOB CHCTEM YUPABICHHA JIETATENbHBIX
anmaparoB.

Conepxanye NMCIMIUIMHBL OXBATEIBAET KpYT BOMPOCOB, CBA3AHHBIX C H3YYCHHUEM
UDHHLMNA  JICHCTBHA M MPOBENCHHEM pPAac4ETOB MHUKDPOMEXAHMIECKHX HUHEPUHAIBHBIX
TYBCTBHTEIBHDBIX 3JICMEHTOB.

TNipenofasanne AUCUMILIMHBL  [IpeTycMaTpUBacT clenyomue GopMbl  OpraHU3aLMH
y4eGHOro npouecca: NEKUMM, NabopaTopHsie paBoTsl, caMocToATensHat paboTa CTyHeHTa,
KOHCYJIBTALMH.

TIporpavMoli IMCIATIIMHBL TIpEYCMOTPEHB! CNCIYIOMHUE BHABl KOHTPOMA: TEKYIMH
KOHTDOIIb yClIEBACMOCTH, MPOMEKYTOTHAS ATTECTAUMA B JOPME IK3AMEHA.

O01Las Tpy.I0EMKOCTb OCBOCHHUS IMCUHILIHHB COCTABIACT 4 3a9ETHBIX CIHHULEL, 144 gaca.
31K 0GYUCHNA MO HMCLMILTHEE «PYCCKUIAY.

1. IlepeyeHb MIAHUPYEMBIX Pe3YILTATOB o0yueHHs Mo JUCUUILIHHE

L.1. [ens npenogaBanKs AHCHHILIHHBI
Uensto aucimmmims «MuKpoMexaHHaecKue MHCPLMANBHBIE TYBCTBUTENBHBIE JIEMEHTHI»
ABIIETCA  M3YYEHME  MPWHIMIOB  OOCTPOCHHA, IPOCKTHPOBAHMA W H3TOTOBJICHHA
MHKPOMEXAHHICCKUX [HPOCKONOB M akcenepoMerpoB (MMIT u MMA), 00pasylomuX HOBBILH
KIacC  WHCPLIMANLHEIX — YyBCTBHTC/NBHBIX — JNEMEHTOB,  OGNAJ&ONMX  YHHKATHHBHIMU
MaccoraGapuTHBIMM M CTOMMOCTHBIMHM XapaKTEPHCTHKAMH, O3HAKOMJIEHHE C OGNACTAMH HX
MPHUMCHCHUS H IEPCIEKTUBB! PA3BUTHA.

1.2. IlepedeHs muaHupyeMbIX pe3yI6bTATOR 00y4eHHs 0 AUCUHNITHHE, COOTHECCHHEIX C
TUIAHHPYECMBIMH PE3YILTATAMH 0CBOCHHMS 06Pa3l0BaTEILHOM NPOrpaMMbI
B pesymbrare OCBOGHMS  JHCUMILTHHEL CTYACHT JO/KEeH o0nagare CleAyIOmuMH
KOMITCTEHIMAMH;
OINK-3 «CnocoGHOCTL HCIONB30BaTh Ga30BEIC  MONOKEHUS MaTEMaTHKH, €CTECTBCHHEIX,
TYM2HHMTAPHBIX H SKOHOMUMECKHX HAYK [IPH PEIIEHHH COUMAMbHBIX H TPOPECCHOHANBHBIX 32124
H KPUTHIECKH OLCHUTE OCBOCHHBIC TCOPHH U KOHUEIIIMH, IPAHHIIBI HX [PAMCHUMOCTH,

3HAaTh — OCHOBHBIC IOMOKEHHA MATCMATHKH, ECTCCTBCHHBIX, 'YMAHHTAPHBIX H IKOHOMHTECKHX
Hayk,

YMETb — HCHONIE30BATE MONYHEHHBIC 3HAHUA DK PEUICHHU COLMATBHBIX M MPO(ECCHOHANLHBIX
3212t M KPUTHYECKH OLICHUTE OCBOCHHBIE TEOPHH H KOHUCTIHH, [PAHUIL HX IPHMEHUMOCTH;
BIAlCTL HABLIKAMM ~ B OONACTH MATCMATHYECKUX DAacueTOB, MPUMEHAEMBIX A pemICHHA
npodecCHOHANBHBIX 3aad;

MMCTb OMLIT JCATENBHOCTH - B MCCICOBaHMHM OTAEMBHBIX (YHKUMOHANBHBIX Y3/IOB
MHKPOTHPOCKOIIOB H aKCENEPOMETPOB M IPUGOPOB B IICHOM.

[IK-3  «cnocoGHOCTE  COCTAaBMATL  HpaKTHUECKHE PCKOMCHIAIMH M0  HCMOJIb30BAHUIO
PE3YNBTATOB HAYYHBIX HCCIIEAOBAHMIAY:

SHATE — LCIH ¥ 33/1a9H, PEIACMBIE B MPOLIECCE MPOBE/ICHUS HAYIHBIX HCCICIOBAHMIL,

YMCTD — COCTaBIATH [UTAHEI HAYIHBIX HCCIICAOBAHHI U ONIPEAEIATH KPYT PELTAEMBIX 32124,
BIAJIETH HABBIKAMH — BBITIONHCHUA HAYYHBIX HCCIIEIOBAHMIL,

MMCTb OMNBIT ACATENLHOCTH Pa3paloTKM MPAKTHYSCKUX PEKOMCHAANMH [0 HCIIOJb30BAHUIO
PE3YJILTATOB HAYIHBIX HCCEN0BAHHIL,

IIK-6 «cnocoGHOCTE MOATOTOBMTE HAyYHO-TEXHMYECKHE OTHETEI, 0030pBI, MYOIMKALMH IO
PE3yIbTaTaM BHIIONHEHHBIX HCCIIEA0BAHHID:

3HaTh — TPEGOBAHKA, IPEABABIACMBIC K TEXHUMECKOM JOKYMCHTALMH 1 HAy9HOH IyGMHKaIHy,
OMPEACHACMEIC FOCYIAPCTBEHHBIMH CTAHIAPTAMH H H3IATE/LCTBAMM HAYWHOMN TIHTEPATY P
YMETh — OQOPMIITE PE3YNBTATH HAY4HOH paboTHl C ydeToMm TpeGoBaHus, ompeenseMuie
TOCYAAPCTBCHHLIMU CTAHAAPTAMMA M M3/IATENBCTBAMM HAYHOM THTEPATYDHL,

BIIAJICTE HABLIKAMH - MOAFOTOBKH HAYYHO-TEXHHHYECKHX OTHETOB, 0630pOB, MyGauKawau no
Pe3YJIBTATaM BLITONHEHHBIX HCCIICAOBAHUIL;

HMMETE OITBIT ACATEILHOCTH NPH OPOPMIICHHM PE3YIBTATOB HAYUHOM PaGOTHL;;

TIK-7 «cnocobHoCTs paspaGaTbiBath MTaHSL, NpOTPaMMEl U METOIMKH HCIBITAHHA MPHGOPOB,
CHCTEM U KOMILIEKCOB 110 COOTBCTCTBYIOUWIEMY MPOQUIIO JEATENBHOCTH, [OATOTAaBIMBATE
OTACNBHBIC 3ANAHHA JUIS HCIIOTHUTENE):

3HATH - UC/H H 3aJ1a49H, PEUIACMBIC B MPOUECCE UCTTbITAHUA :@:@Oﬂomu CHCTEM U KOMILICKCOB |
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YMETh - pa3pabareiBaTh IUIAHBI, POTPAMMBI H MCTOMMKH HCIIBITAHHN npuGOpOB, CHCTEM H
KOMIUIEKCOE;

BJICTE HaBBIKAMH — UCIIBITAHUA NIPHGOPOB H CHCTEM;

MMETE OIIBIT ACATENEHOCTH — B 061aCTH SKCNIEPHMEHTANBHBIX HCCIICIOBAHHIL

[TK-8 «cnocoGHOCTE Ha OCHOBE CHCTEMHOIO T10IX0Ma pa3palaTeiBaTs TCXHHICCKHE YCIOBHA H
TEXHHYCCKUE ONMCAHUA IPUHIIHIOB JCHCTBUA H YCTPOHCTBA HPOCKTHPYEMEIX KOMIUIEKCOB, MX
CHCTEM H J/IEMCHTOB C 0GOCHOBAHHEM NPHHATBIX TEXHUIECKUX PEUICHHID:

3HaTs — [0CyapcTBeHHbIe CTAHAAPTE (JOPMHPOBAHMS TEXHUUCCKUC YCIHOBHA H TEXHHICCKUX
OMMCAHHI IPHHUMATIOB JCHCTBHA H YCTPOIHCTB;

YMETh - pa3paGaThiBaTh TEXHUMECKUE YCIOBHA M TCXHHYECKUE OIMMCAHUSL MPUHIUIIOB AcHCTBUA
H YCTPOHCTB rHPOCKOIIMYCCKOM TEXHHKH,

BJIaJIETH HABEIKAMH ~ 00OCHOBAHHMA MPHHATEIX TEXHUIECKHX PELICHUL,

UMETB OILIT ACATENLHOCTH - B pa3paGoTke yCTPOHCTR THPOCKOMAUECKOM TEXHHKH,

TIK-11 «crocoGHOCTE pa3paGaTBaTs BapHAHTH PEILEHUA pOGAEMbI, MPOBOAUTD CHCTEMHBI
QHATM3  OTMX  BADUAHTOB,  ONPEACIATL  KOMIIDOMHCCHBIE DENIEHMS B  YCIOBHAX
MHOTOKPUTEPHAIEHOCTH, HEONPEAEICHHOCTH H € LIENBIO ILTAHHPOBAHUA PEATH3ALIMH OPOEKTY;

SHath — OCHOBEI TCOPUM MHKPOMEXaHHHECKMX MMPOCKOTIOB M AKCEIEPOMETPOB H CYILECTBO
3aj1a4 MOANCKALIMX PEUICHHIO TPH MX IPOEKTHPOBAHHH,

YMETb - pa3paGaTbiBaTh BApUAHTE! PEUICHHA 33129 NPOSKTHPOBAHUA , [IPOBOXATE CHCTEMHBIN
aHAIIU3 3TUX BAPHAHTOB, ONPENENATE KOMIPOMHUCCHBIE PELICHHA,;

BIIAJIETE HABBIKAMM — KOMILICKCHOIO IPOEKTHPOBAHHA MMKDOMEXAHWMECKHX FUPOCKOMOB M
AKCENCPOMETPOB;

UMETb OMBIT ACATCALHOCTH — B OGNACTH NPOEKTHPOBAHWA FHPOCKOMMMECKHX MPUGOPOB M
CHCTEM;

[ICK-4.4 «criocoGHocTs Co3paBars METOMKY H MPOH3BOJMTE KOMIUIEKC UCHBITAHME, a TAKKe
OIBITHOH IKCILTyaTalMK NPUGOPOB K NATIHKOB CHCTEM YTIPABICHHA JIETATE HHBIX annaparos»:

3HaThb — [OCYXapCTBEHHEIE CTAHZADTHI HAa  HOPMATMBHBIC JOKYMEHTEL TEXHHYECKYHO
JOKYMCHTALIHIO,
YMETh - paspaGaThiBaTE METOJMYCCKHE M HOPMATHBHbIC JIOKYMEHTBI, TEXHHYECKYIO

AOKYMEHTAIMIO, A TAKKE INPE/UIOKCHHA H MEPONPUATHA 10 PEAM3AMH pa3pabOTAHHBIX
TPOEKTOB H NPOTpPamMm;

BIAJCTh HABBLIKAMH - paboThl ¢ [0CYAaPCTBEHHBIME CTAHAAPTAMY;

HMETb OMBIT ICATENLHOCTH - UCIIONL30BaHUA ['0CYAapCTBEHHBIX CTaHIAPTOB Mpu paspaboTke
TEXHUYECKOM JOKYMEHTAIMH.

2. Mecro aucuuniuHbl B cTpyKrype OII

Hucwmuna Gasupyercs Ha 3HaHHAX, patee MPHOGPETEHHHIX CTYNCHTAMH TNIPH H3YYCHUH
CIEYIOIMX JUCUMILIHH;

- Beesmenue B cienManbHOCTS,

— Maremaruxka;

— Teopermueckas mexanuka;

~ dusuka;

— DDNEKTPOHNUKa,

— Texuonorus npuGopoctpoeHs;

- TIupockomuveckue npubopsl 1 CHCTEMBI.

— OCHOBE MOAENHMPOBAHHUS OPUGOPOB U CHCTEM.
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3HaHWA, NONYYEHHBIC MpM HM3YYEHHM MAaTepHana JAHHOW JMCIMIUTHHEI, HMEIOT KaK
CaMOCTOSTCIILHOE 3HAYEHUE, TAK M HCHONB3YIOTCA MPH HCMOMB3YIOTCA OPH MOATOTOBKE
BRIITYCKHOii KBATM(PUKANMOHHOM paGOTEI ClIEIMATHCTA.

3. O6bem aucuunuunel B 3E/akaxem. yac
Janmsie 06 06ueM o6beMe AHCIMILTHHDL, TPYAOCMKOCTH OTACIBHLIX BUIOB Y4eGHOIt paGoTst o
ANCUMIUTHHE (M PACTIPEAENICHUE ITOM TPYNOEMKOCTH [0 CEMECTPaM) upeacTasieH B Tabnuie 1

Ta6mua 1 - O6beM 1 TPyA0EMKOCTS AHCIIAIUTUHEL

Bun yueGuoii paborsi TpynoemrocTs o
Beero CeMECTpaM
Ne9
1 2 3
O6Gmas TpyA0eMKOCTDb AHCIHILTRHBL, 4/ 144 4/ 144
3E/(uac)
Ayoumopnuste 3anamuas, Bcero wac., 51 51

B mom qucne

nexcunH (JI), (sac) 17 17
TpaxTuueckue/cemunapckue sanatus (I13),

(4ac)

nabopatopusie paGotst (JIP), (4ac) 34 34

Kypcosoii fipoekT (pabota) (KIT, KP), (uac)

Dk3aMeH, (yac) 36 36
Camoc Han paboma, BCcero , (4ac) 57 57
Bux npomexyrounoii aTrecrauuu IKk3. k3.

4. Cojeprxanue TMCUMILTHHDI
4.1. Pacnpejejiesne TpyoeMKOCTH AHCUHILTHHbE
MO0 pa3feiaM 4 BHAZM 3aHATHH
Paznemer ¥ TeMbl JUCHMIUTMHEL M HX TPYHOEMKOCTE OpUBEACHE! B TaOmuite 2.
Ta6muua 2. — Pasjens!, TeMBI AHCIHILIMHEL U MX TPYAOEMKOCTB

Paspensi, TeMbl AUCUMIUIHHBI Jlexuun 3 JIP KIT CPC
(4ac) (uac) (4ac) (uac) (4ac)
Cemectp 9
Pasnen 1. Teoperudeckue OCHOBHI 10 10 20
MHKPOMCXaHUYECKHX  HPOCKOINOB
(MMT') 1 akcenepomerpos (MMA)




Tema 1.1 OcHoBHEIE CTPYKTYpH! H
Mozemu nuuaMukd MMI LL, RR u
R tamos

Tema 1.2. OchoBHble cxembl H
TIPHHITHIIB] OyHKIHOHMpOBaHHUS
MMTI

Tema 1.3 OcHoBHBIE cxemBI
TPMHLIMITBE ¢ysxmonupoBanma
MHKPOMEXaHHYIECKUX
2KCENEpOMETPOB

Tema 14 Crarumxa u muHaMuka
MMI™ u MMA.

Tema 1.5 OcHoBHbIE
TEXHOJOMMIECKUE IpoLEeCCHI
tipoussoncrsa MMI' u MMA

4.2.

Conepxanue pasienos u Tem JeKUMOHHBIX 28 HATHI

Conepxanue pa3fenos M TeM TEKUMORHBIX 3aHATUl [PHBE/ICHO B TabnHue 3.

Ta6muua 3 - Conepxarme paznenos u tem JICKIIMOHHbIX 3aAHATHI

Howmep paznena

Haspanme 1 conepxanue pasnesion i TeM NEKIHMOHHbIX 3aHSTH

Pazgen 2. Muxpomexanuaeckue
HHCPLHANBHBIE MOAY/IH H CHCTEMBI
OPHEHTALMH H HABUTAI(HA

Tema 2.1 MuxpomexaHuaeckue
HHEpPUHATBHBIE MOy JTH

Tema 22 MnaxpoMexaHuaeckue
CHCTEMBI ODHEHTALMY H HABHTALMH

10

20

Pasaen 3. Dnemenrras 6asa u
OCHOBBI TEXHOJIOTHH [POU3BOCTBA
MMI" s MMA

Tema 3.1 Dnemenrnas 6aza MMI™
1 MMA

Tema 3.2 Xapakrepucruku
MAaTEPUAIIOB KCITO/B3YEMBIX IPU
poussoacTee MMI™ u MMA

Tema 3.3 Ocuosubie
TEXHOMOTHYECCKUE IIPOLIECCH
npoussoactea MMI™ u MMA

1

Pazaen 1. Teopernueckue ocHoBuI MHKPOMEXaHHYECKUX
rupockonos (MMTI) u akcenepomerpos (MMA)

Tema 1.1 OcHOBHbBIE CTPYKTYpBI ¥ MOAETH JuHaMuKH MMT LL, RR u
R THmos.

Hunamuxa B3aEMomeiicTBus NCPBHIHBIX ¥ BTOPUYHBIX KOJIeOaHML
MM LL u RR Tumos. Bonuoskie TBEPAOTENBHBIE THpOcKomsl (MMIT
R -THma).

Tema 1.2. OcHOBHBIC CXEMEI M IPUHIHATIED byuxmonHpoBanus MMT",

CrpyxtypHpie  cxemel, mepexaTouHbie bysxummm,  MacurraGsie
ko3@duuments npeoGpasopanus MM LL, RR u R THmos. OcHoBHbIe
norpemHocTH MMI.

Tema 1.3. OcHoBHbie cxembl u OPUHUMOBLL  (YHKIHOHUPOBAHHUSA
MHKDOMEXaHHYCCKHX aKcenepoMeTpos (MMA).

Knaccupuxamms MMA (oasomeprbie JIIBYMEpHBIE, OCEBHIE H
MAATHHUKOBBIC, MIPAMOTrO NPEOGPA3OBAHUA # KOMIICHCALMOKHOTO THIIA).

Tema 1.4 Cratuka u mumamuxa MMT u MMA.

Mozenu manamuku, crpykryprbie cxembt, NEPCAATOYHbIE (YHKIMH,
Macimrrabubie k03 QHIIHEHTE! npeoGpasoBanus, paboyas monoca
4acToT, OCHOBHbIE norpemuocTd MMI™ 1 MMA.

Tema 1.5. OcHobisie TexHoROrHIECKHE IIPOLECCHI pou3BoacTBa MMI™
u MMA.

OGOGIIEHHbIA  TEXHOTOrHIeCKUik npouecc npomssoacrea MMIT u
MMA. OcHoBible  TexHONOrHYECKHE onepalMH  MPOM3BOACTBA,
BIMIOYAIOMME:  JHTOTPAQHIO,  [ONYYECHHE  CHOCB  PasIHIHBIX
MATEpHANOB, TPABICHUE, MHUKPOCGOPOTHBIE ONEPALMH, MCILITAHME
H3JEIHI.

Pazzen 4. Meroauxu
IKCIEPUMEHTANBHBIX
HCCIICI0BAHHI XapaKTCPUCTHK
MMI' u MMA.

Hroro a cemectpe:

34

57

Pasnen 2. Mukpomexanuueckue HHEPUHANLHBIE MOAYJTH H
CHCTEMbI OPHEHTANMH H HABHIAUHHK

Tema 2.1 Mukpomexanudeckue MHCpIMANbHBIE MORY/IH. HasHavenue,
(YHKIMOHANLHOCTD, OCHOBHBIE YEMEHTHI, OCHOBHBIE XapaKTCPHCTHKH.

Tema 2.2 Mukpomexannueckue cucreMb OPHEHTAIMY M HABHTALMH.
Hasnasenue, dynkumonasrocts, mpurmym TIOCTPOEHUSA, OCHOBHBIE
XapPaKTEPHCTUKH.

;’:._.o ro:

34

57

Pasjen 3. DementHan 6a3a u 0CHOBBI TexHOIOrUK fPOH3BOACTBA
MMI' « MMA

Tema 3.1 Bnexrpocrartuaeckue naTauky civn u MOMEHTOB, EMKOCTHBIC
H  TCH3OMETpHYCCKMC  npeolpa3zosarenu MHKPONEpEMELICHHUIA,
NEMEHTEL YIPYTHX TOJBECOB YYBCTBHTC/ILHBIX 3/IEMEHTOB, CHCTEMbI
B030Yy¥aeHus MMT.




Tema 3.2 Du3MKo-xuUMHTECKHE CBOIMCTBA KPEMHHA, KaK OCHOBHOIO
KOHCTPYKUHOHHOTO MaTepuana UL H3TOTOBNEHHS WYyBCTBHTCIBHBIX
ameMerToB MMIT u MMA. Marepuarsi .

Tema 3.3 OGoGuenHsiit TeXxHOMOrHMECKHIl MPOLIECC MPOM3BOACTBA
MMI'u MMA.

OCHOBHEBIE TEXHOIOrHIECKHE ONEpALIU IPOM3BO/ICTBA, BKITIOYAIOMIME:
JHTOrPA(HIO, MOTYUEHHE CIIOEB PasTHIHBIX MATCPHAJIOB, TPABICHHE,
MHUKPOCGOPOYHEIE ONEpaLK, HCTBITAHKE H3/CTHii.

4.5. Kypcosoe npoexrupoBanue (paGora)
V4ueOHBIM LUTaHOM He TPEITY CMOTPEHO

4.6. CamocrosTennnas pabora crygentos
Buaet camocrostens ol paGoTEL U ce TPYAOEMKOCTh IIPHBEICHHI B TabuIIE 6.

TaGnuna 6 Buas! camocrostensHoit paloTEI €€ TPYA0EMKOCTh

4 Pasjnen 4. Meroauxu sxcnepumenTansubix HCC/IenoBaHuii
xapaxktepucTak MMI' u MMA.

Lemt u sanaam nabopatopusix o HaTYPHBIX  3KCIICPUMEHTOB.
Texuonoruyeckoe u crnemmansHoe 000pyN0BaHHE 1S MPOM3BOICTBA
HCIIBITAHMIA.  ABTOMATH3AIMS  IKCTIEPHMEHTATLHBIX HCCTIEAOBAHHIA.
Meroxsr 06paGoTku  AaHHBIX 3kcnepuMenTa. OUeHKa ciyqaifHbIX
TOFPEINHOCTER BLIXOAHOTO cHriana MMI™ u MMA metozom BapHaluu

Anana. L

4.3. IlpakTrueckue (CeMUHAPCKHE) IAHATHA
TeMBI MpaKTHYECKUX 3aHATHIL U HX TPYAOEMKOCTS MPHBEACHEI B Tabmue 4.
Ta6nuita 4 — [paxtideckme sanaTus u ux TPYAOCMKOCTD

Bux camoctosrensroit paGots Beero, yac Cemectp 9, uac
1 2 3

CamocrosTeanuan paGora, scero 57 57
H3YYCHHE TEODETHYECKOr0 MaTepHana 30 30
aucunmiunst (TO)
Kypcosoe npoextuposauue (KI1, KP)
[TOArOTOBKA OTIETOB 10 NaGOpaTOpPHBEIM 10 10
paboram
BoinonHenne pedepara (P)
[Toaroroska k Tekymemy kouTpomo (TK) 17 17
Jomaturdee safande (J[3)
KOHTpONbHbIe paGoThl 3304nKKoB (KP3)

Ne
Ne - . DOpMBI IPAKTUIECKHX Tpymoemkocts, paszena
Wi MBI IDAKTHYECKHUX 3aHATHMIH JaHSTHI (gac) THCLMN-
JIMHBI
YueOHbIM MIaHoM He [pe 1y CMOTPEHO
4.4. JlaGopaTopunle 3aHsTHS
Temsr maGoparoperx 3assuit 1 ux TPYAOEMKOCTD LIPUBE/ICHB! B TA0THIIE 5.
Ta6suua 5 — JlaGopatopHbie 3aHATHA 1 HX TPYAOEMKOCTh
Ne

e Haumenosatue naGoparopHsix pabor Tpynoemo | pasnena

wn paTop P CTb, (4ac) AUCIMIUTH
HEI
Cemectp 9

1 Kam6poeka MMI™ LL-Tuna, 4 1

2 Hccnenopanue cratucruseckux XapakTepucTuk MMIT 4 1
LL — tuna
3 Kanubposka asymeproro MMA ocesoro Tuma 4 1
4 Hcenenosanue cratucriaeckux XapaKTepHCTHK 4 3
AByMepHoro MMA oceBoro Tumna
5 3auerHoe 3angnMe 1
Beero: 17

5. Mepeuens yueGHO-MeToAMYECKOrO ofecneyenust AN CAMOCTOSTEILHOM
PaGoTel 06yHarOMHXCS MO AUCUMILIHHE (moxymwo);
Y9e6HO-METOIMECKHE MATEPHATEI /I CAMOCTONTENBHO PaboTEI CTYACHTOB yKa3aHEL B
.. 8-10.

6. IlepeueHn OCHOBHOI H AOMONHMTENLHOH JIHTEpaTypsbl
6.1.  OcnoBuras nuTepatypa
[Tepeuens ocHoBHOi JIMTEPATYpPhI MpUBE/ieH B Tabmune 7.
Tabmuna 7 — MNepewens ocHoBHOM JIMTEPATYpPHI

udp Bubmuorpaduueckas ccpuka / URL azpec Konugecrso
IK3EMIULLPOB
B 6ubnnoreke

681.2 Pacmonos B.Sl. Mukpomexannueckue npubopsel. Tyna, 6
P24 2002, 367 c.
629.7 Mukpocucrems OpHEHTALIUH GECIIUTOTHRIX 6
M59 JIeTaTeNbHbIX armaparos [Teker] / P. B. Ananyes [u

Ap.] ; pex. B. SI. Pacnonos. - M. - Maimmnocrpoenue,

2011.- 184 c.
681.2 [TpuGopet NEPBUYHOMN HHbOpMaLHH : 6
P24 Muxpomexannueckue mpuboper  [Teker] : yweGroe

noco6ue / B. AI. Pacnonios ; Tya. roc, YH-T. - Tyna : [6.
& u.],2002. - 390 ¢,




681.58 Mepkypees U.B., [logankos BB. Jlnnamuka 6
M52 MHKPOMEXAHHYECKOTO M BOJHOBOIO TBEPAOTETHHOrO
rupockona.- M.: DUIMATIIUT, 2009.-228 c.

531 TNpuxnagmas teopus rupockonos [Texer] : ywe6rux / 35
JI84 . I1. Jlykesnos, B. 5. Pacnonos, 0. B. ®uiatos 3
Konuepn "[THUHU "Onextponpubop”. - CII6. : Uax-po

;’ HHUH "Dnextponpubop”, 2015. - 316 c. L

6.2. JonoaHuTenbHas JIHTEpaTypa
[lepedens jononuuTeNLHOM JIMTEPATypPhI IPUBEACH B Tabmuue 8.
Tabmumia 8 — [Nepeuens nononuuTenBHON JIHTEPATYpPEL

Mupp Bubmorpaduueckas ccruika/ URL azpec Konmnaecrso
IK3EMILIAPOB
B OHOTHOTEKE

Eecrugeen MH., [andepos AU, IToromapes B.K.,
Cesepo JLA., Cropusa C.o. Muxpomexanuaeckue
UHEPUMANBHBIE 4YBCTBHTEILHEIE IEMEHTHL,
Muxpomexanmieckue rupockoms, — CIl6, 'HL Pd
HHHH  «Onexrponpubopy, I'YAIT, 2007, 87 c.
OnekTpoHHoe yuebuoe mocobue. Pecypc xadeapsr.

Jlyxesnos J1.IT. Muxpomexamuueckue AKCENEPOMETPHI K
MHuKporipoueccopsl Ha [IAB. — CIT6, DY «JI3TUy,
'HU PO I[HUU «Onextpompubop», 2005, 92 .
OnexTpoHHoe yuebHOE Mocobie. Pecypc kadenper.

8. Ilepedent MHPOPMALHOHHBIX TeXHONOI Ui, HCHOBL3yeMbIX MpH
OCyuwecTBJ/IeHHH 00pa3oBaTeIbHOroO npouecca o AHCHMILIMHE
8.1.  Hepeuens nporpammuore obecneyenns
Tlepevens nenoms3syemoro IpOrpaMMHOro oGecneueHus npeacTaBieH B Tabuue 10.
TaGmrma 10 — Mepevens nporpaMMHOro obecicuems
Ne /e HaumeHosanue

He mpenycMortpeno
8.2. Ilepeuenn MHPOPMAUHOHHO-CIPABOYHBIX CHCTEM
[Tepewens ucnoms3yemsx HHQOPMAIHOHHO-CIIPABOTHBIX CHCTEM npeAcTaBaeH B Tabiuue 11.
Tabmuma 11 - ITepeuens HH(OPMAIHOHHO-CIIPABOTHDIX CHCTEM
Ne /o Hamnvenosanue J
J

He npenycmorpeno

9. MatepuanbHo-TexHu4eckas Ga3za, HeoOxoaumast A OCYINECTBJAECHHUSA
obpasoBaTesnsHoro npouecca mo AHCHHILIUHE
Cocras MaTepuansHO-TeXHI9ECKOR Ga3sl ApeAcTaBneH B Tabnmue 12,

Ta6nuua 12 — Cocras MaTCPHANBHO-TEXHUYECKOi Ga3bl

B. Bapanan, K. Bunoii, N Jxoms. BY MOMC u ux
npumeneHue. — M: Texnocdepst, 2004.

booksgid.com»,.. vch-mjems-i-ikh- rimenenie html
padabum. com»d.php?id=53300

- Homep

Haumenoranue cocraeHoit wacru MaTEepHATLHO-TEXHHIECKOH

Ne /it aYIUTOPHH
6a3b1

2 My e THMeariiHas TeKuuouHas ayIHTOpHSA B.M. a. 13-04

5 Crieunanmusuposannas naGopatopus  «Mukpomexanudeckux | b.M. a. 13-03a
HHEPLUHANLHBIX 1YBCTBHTEIBHLIX 3JIEMEHTOBY

6 Crenn

10. ®oHa oueHOYHDBIX CPEACTB IS MPOBENCHHS IIPOMEXKYTOYHOI aTrecTauuu
06y KX CH N0 HCUMILAMEHE
10.1. Cocras donna ouenounbix CPEACTB MpUBC/IeH B Tabnune 13
Tabnuua 13 - Cocras honaa oueHoTHBIX CpCACTB JUIA IPOMEXKYTOTIHOM ATTECTAIMH

629.7 CesepoB JLA. MexaHuKa FHPOCKOIHHYECKHX CHCTEM: 45
C28 Y4e6Hoe mocobue. - M.: MAU (TY), 1996. - 212 c.

[pumepHbiit nepeuens onenombIX
cpexcrs

Bua npomesyrounoit arrecranmu

Ok3ameH Cimcox Bompocos k IK3aMEHY;
Tectht

7. Iepeuens pecypcos =:eo—._s»::o:=o-40.=232_=%==.3:=o==ow. CceTH
AHTEPHET, Heo6Xx0auMBbIX ISl OCBOCHHS JHCUMILTHHBI
Ilepeyens  pecypcor HHGOPMAUHMOHHO-TE/IEKOMMYHUKALMOHHON  CETH UHTEPHET,
HEOGXOAMMBIX JUI OCBOCHWSA AMCUMILTHHBL OpHBEAEH B Tabiuue 9.
Tabmma 9 - Tlepeuens PecypcoB  HH(OPMAUMOHHO-TEICKOMMYHHKAUMOHHON  CeTH
UHTEPHET, ueo6X0auMbIX 1S OCBOCHHS JHCUMTUTHHEL

10.2. Ilepegenn koMmeTeHumi, OTHOCALIHXCS K JUCIMILIMHE, M JTankl X GOpMUpOBaHHA B
Tpotiecce 0CBOCHMA 06pa30BaTENBHOM [POIPAMMBL NIPHBEACHH B Tabmine 14.

Tabnuua 14 — IMepeuens koMmerenmii ¢ YkasaHMeM JTanos ux GpopMHpoBaHMA B mponecce
OCBOEHUA 00Pa30BATEILHOM IPOTrPAMMEL

Oranet GopMupoBanns KoMTIETERIMIA 110

Homep cemecrpa
@ P AMCUMIUIHHAM/TIPAKTHKEM B porecce ocBoeHus Ol

URL axpec Haumenonanue

OITK-3 «cnoco6HOCTS MCTONb30BATE 6a30BBIE  [1ONOKEHUS MaTEMATUKH, €CTECTBEHHBIX,
TYMAHUTAPHLIX M IKOHOMHYECKHX HAyK MPH PEINCHHH COLMATbHBIX 4 0poQeCCHOHANBHBIX
33734 U KPUTHYECKH OUCHHTh OCBOCHHBIE TEOPHH KOHLICTILIMM, MPAHHALBL MX PUMEHUMOCTH)

I Dusuka
1 Maremaruka. MareMatuaeckuii anans

! Maremaruka. AHanuTHueCKan PCOMCTpHA 1 NHHEliHas anre6pa




Maremaruxa. Jlupdeperumancnsie ypasHenus

YueGHas TEXHONOTHIecKas (03HAKOMHTEILHAN) NpaKTHKA

Maremarnka. MareMaTHIeCKHIT aHATH3

Hanesxxsocts npuGopos u cucrem

Dusuka

TIpou3BOACTBEHHAS IPAKTHKA HAYIHO-HCCENOBATENLCKAS paboTa

ABHAITHOHHBIC MaTePHAITBI

Mukpomexanuteckue HpuGOpE! M YCTpoiicTaa

OOEUOA, HBJIICHHE MAaTCPHAIOB

Teoperuveckas mexanmka

OKCulyaTaimss  HCIbITaHUA NPUGOPOB M CHCTEM YIPABICHUS
JIETATEABHLIX alapaTos

Marepuanosenenue

O] O [WVie| s

ZEOZGXNEGONNG HHCPIHAIBbHBIC 9YBCTBHTENLHBIC ICMEHThL

WiLlwliwlwli NN

Dusuxa

9 TIpoM3Bo/ICTREHHAY IPAKTHKA HAYYHO-HCCIEAOBATEMbCKAN pabora

Maremarnka. Teopus mBeposaTHOCTelf M MaTeMaTHYecKas
CT4TUCTHKA

10 T1poH3B0ACTBEHHAT IPEANMILIOMHAS TIPAKTHKA

Metponorus, cranaaprusaumms u cepTHHMKALHL

LS I N I N )

Marematuka. Teopun BepostHOCTei ®  MaremaTmdeckas
CTaTHCTHKA

ITK-8 «cnocoGHOCTE Ha OCHOBE CHCTEMHOTO TIOXX0AA paspabaThiBaTh TCXHHICCKHE YCIIOBHA H
TCXHUHICCKHC ONHMCAHUA NPHHIMIOB ACHCTBHA M YCTPOHCTBA MPOECKTUPYEMBIX KOMILIEKCOB, HX
CHCTEM H JIEMCHTOB C OGOCHOBAHUEM IIPHHATHIX TEXHMUECKHX PELICHMI»

8 DIICMEHTBI MHPOCKOIMYECKHX NPUBOPOB A CHCTEM

AHQTHTHICCKAT MEXAHHKA

8 Pacger u cunres ruponpr6opos

OCHOBBI TEOpUM YNpaBTEHHA

8 OCHOBBI CXEMOTEXHHKH rHPONPHEOPOB

Teopust rupockomnos u THPOCTaOHIIM3ATOPOR

9 Mukpomexanugeckue HEEpIMATEHEIE 9YBCTBHTENBHBIC 3JIEMEHTHI

OcHOBBI TCOPHH THITOTAXKHO-HABUTALIHOHHBIX KOMILTEKCOB

9 Mukpomexanuueckue npuGopst U ycTpoiicrea

JluHamuka nonera

10 [TpoH3BOACTBEHHAN NPEIMIIOMHAS MPaKTHKA

Hanexazocts npuGopos u cucrem

Cucremst YUPaBJICHMA JIETATEILHBIMH allIapaTaMHu

I'apockomuveckue npUBOPH! i CHCTEMB

IIK-11 «cnoco6HoCTs paspaGaTsiBaTh BapHAHTHI PCIICHUS MPOGNEMBI, IPOBOJMTE CHCTEMHBI
4HATH3  OTHX  BAPMAHTOB,  ONPEHCIAT:  KOMIDOMHCCHBIC —DCHEHHS B yCIOBHAX
MHOTOKPUTCPHANEHOCTH, HEONPEICIICHHOCTH H C LIEBIO IUIAHMPOBAHUA PEATH3ALMH NIPOCKTa»

CHeTeMBl ynpaBieHus fieTaTe bHEIMH aNNapaTarMu

8 TIpoexTupoBanue mPHOOPOB U cUCTEM

ZE%OZQ%%@OE\—O HHCPUHATBHEIC YYBCTBUTENBHEIC YIEMEHTEL

8 Pacuer u cuiTes ruponpubopos

CucTeMEI ynpaBiieHus NeTaTe L HEIME ariapaTamMu

9 Z:ﬂﬁoz.‘uxginoén MHEPUHATIbHBIC TYBCTBUTECABHBIE JIEMEHThI

AR R R IS - N - S RN RN VIR

MukpoMexamueckue puGops! 1 ycTpoiicrsa

9 Mukpomexamireckne npuGops 1 ycrpoiictBa

10 TTpOU3BOACTBEHHAS PEATUILIOMHAS IPAKTHKA

10 Tlpoussoncreennas npeaaunIOMHas NpakTHKa

IIK-3 «cnocobHOCTE  coCTaBASTS NPaKTHICCKHE PEKOMEHAAUHH M0  HCIIONb30BaAHUIO
Pe3YNbTATOB HAYYHBIX UCCIEXOBAHMI»

HCK- 4.4 «cmoco6HocTs cospaBath METOAHKY H IPOM3BOAUTL KOMIUIEKC MCIBITAHHH, a TAKKE
ONBITHOR JKCILTyaTalUK MPUOOPOB H JATIMKOB CHCTEM YIIPAB/ICHHS NETATEbHBIX annaparos»

7 TexHUYEeCKHE CPENCTBA HABUIALIMM H YTIPABIICHHUA JBHKEHHCM

9 Z:éo:oxwgooa‘a HHCPUHAIbHBIC 9YBCTBUTEILHBIEC 3ICMEHTHL

8 :ﬂO—AumOhOﬁwﬂ:ﬂg NPaKTUKa HaydYHO-HCCNEN0BATE/ILCKAR ﬁm@o.—.w

9 MukpoMexanuseckue mpubops! M YCTPOHCTBa

9 g:éo_(—@xwgooén HHCPUHATBHBIC 1YBCTBHTENLHBIC 3IEMEHTHI

9 lIpon3BoACTBEHHAs MPAKTHKA HAYYHO-HCCTENOBATEECKAs paboTa

OKCIUTYaTalus. M MCBITAHUA NPHGOOB M CHCTEM yNpaBieHHs
JIETATENRHBIX AINAPATOB

9

9 Muxpomexarimeckne npuGopk M ycTpoiicTsa

10 TIpOH3BOACTBE HHAs IPEMILIOMHAS IPAKTHKA

HK-6 «cnocoGHOCTh MOArOTOBUTE HAYYHO-TEXHUYECKHE OTYeTH, 0030pHI, MyGIMKaUMH 1O
PE3yNLTATaM BBIIOMHEHHBIX HCCIIENOBAHUN»

Merponorus, crannaprusaums u cepTuduKkamus

10.3. B KadecrBe KpHTEPHEB OLCHKH YPOBHA  CHOPMHUPOBAHHOCTH (OCBOEHHA) Y
00y4alOmMXCA  KOMICTEHUMIA [PHMEHACTCS  IIKama MOy TbHO—PEHTHHTOBON#  CHCTEMBI
yHuBepcutera. B tabnune 15 npencrasnena 100-6auibHan u 4-Gaishas MKATE! U OUEHKH
¢OPMUPOBAHHOCTH KOMIICTEHLIMIA.

Tabnuua 15 —Kpurepuu oueHkd ypoBus COpMHPOBAHHOCTH KOMIIETEHIHI

zﬂo-\—uwohswommg TPAKTHKA HAYTHO-HCCICI0BATELCKAR ﬁwgﬂm

ZENUOZOXNEEOO_AEO HHCPIHANBHEIE HyBCTBHTENIBHBIC JICMCHTHI

OO ool &

:ﬁo_\-umohsm«omﬂe— IPAKTUKA HAYYHO-HUCCIIEAOBATENLCKAA —uNQo.—.N

9 Mukpomexanmieckue IpuGops! U ycTpolicrsa

10 T1pousBOACTBEHHAN peAIMILIOMHAA IPAKTHKA

I[TK-7 «criocoGuocTs paspabareBaTe IUIAHEL, HpOrpaMMel U METOAMKM HCIILITAHHA NPHGOpPOB,
CHCTCM H KOMILIEKCOB 110 COOTBETCTBYIOUICMY NPOQIUO JEATEABHOCTH, MOATOTABIHMBATE
OTJEMNbHBIE 3a/IAHHA JUIS HCTIOJHHTENEH»

OnieHKa KOMIICTEHIIMH
mh“o. 4-6abHas XapaKTepHcTiKa cHOpMUPOBAHHEIX KOMIICTEHIIET
Hai IKaa
[mKana
- ofyuaronmiicss ry6oko u BCCCTOPOHHE YCBOMJI MPOrpaMMHBIi
Marepua,
gs<K<joo | “OVUFMHO» |- YBCPEHHO, JIOTHYHO, NOCNE/AOBATENLHO M [PAMOTHO €ro
U «GaYTCHO» | M3NAraer;
- OMUPAACH Ha 3HAHHMsS OCHOBHOM M JIONONHHTCIIBHOMN HTEPATYpEL,
TECHO UPUBA3SHIBACT YCBOCHHBIC HAYYHBIE NONOKEHHA C
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- YMENo 0GOCHOBBIBACT U aPryMEHTHPYET BELIBUTAEMbLE UM HIEH;
- XENACT BLIBOXBI X 0GOGIEHIS;
- cBOGOJIHO BIIaJIEET CHCTEMOM CHEHMAH3UPOBAHHBIX TTOHATHIL

MPaKTHYECKOH JEATECIBHOCTLIQ HanpaBICHUA,

- ofyHarommiics TBEpAO YCBOMI HpOrpaMMHELIH  MaTepual,
[PAMOTHO M [0 CYyINECTBY HM3NAracT €ro, ONMMPaiCh HA 3HAHHUA
OCHOBHOH JIHTEpATypHI;

- HE JOITYCKACT CYIIECTBECHHBIX HETOYHOCTEIE;

- YBA3BIBACT YCBOCHHBIC 3HAHMA C MPAKTHICCKOM NEATENBHOCTHIO
HAIIPaBIICHHA;

- 8pTYMEHTHDPYCT HaYYHBIC [IOJIOAEHHA;

- JIJIACT BHIBOAB H 0G00GIIEHNS;

- BIAJICET CHCTEMOM CICIHANH3HPOBAHHBIX [TOHATHIL.

{XOpPOLIO»

K
70<K <84 «3aYTEHO»

- ofydalomuiics yYCBOMT TONBKO OCHOBHOM IIPOrpaMMHBIit
Marepuall, M0 CyMIECTBY H3NAracT €ro, ONMUpasch Ha 3HAHHA
TOJLKO OCHOBHOH JIMTEPATYPHL;

“YIOBNETBODH | - JOMYCKACT HECYINECTBEHHbIC OUIMOKM H HETOYHOCTH,

ss<K<e9 TE/BHOY - MCIILITBIBACT 3aTPYAHCHHA B MPAKTHICCKOM NPHMEHCHMM 3HAHMET
(Ga9ICHO» | HANpPAaBJICHHA,

- €1260 apryMEeHTHPYET HayHEIC HOJIOKEHHS,

~ 3aTPYIHAETCA B POPMYTHPOBAHUH BHIBOAOB U 0000IEHHi;

- HaCTHIHO BNAMICET CHCTEMOM CICHHAIM3MPOBAHHBIX TOHATHIL,

- 00y4arouMiics He yCBOMNT 3HAYUTENbHON JacTH HpOrpaMMHOro

Marepuana,
(GHCYNIOBNCTBO | -  JOIYCKACT CYINCCTBCHHBIE OMMGKY M HETOYHOCTH npa
K<sa PHICIEHOY | pACCMOTPEHHH NPOGIIEM B KOHKPETHOM HANPABICHHH;
(@€ 3AMEHON | - UCIILITBIBAET TPYAHOCTH B NPAKTHICCKOM NPHMEHCHHM SHAHHIL,

= HC MOXCT aprYMEHTHPOBATL HAYYHBIE MIONIOKEHNS,
- He IOPMYITHPYET BLIBOJOB K 0606mEeHiL.

10.4.  Tunorbie KOHTPONBHBIC 3aNAKUA HIIH HHEIE MaTepHanel:
1. Bonpock! (3anawn) as sx3aMena (rabmrua 16)
Ta6auua 16 — Bonpocst (3ana4u) 115 HK3aMeHa

Ilepedens Bonpocos (3afaw) s Jk3amena

1. Kmaccupuxamms MM y MMA.

2. Tpurmn aeitcreus MMIT Pa3sNHYHBIX THIIOB.

3. Monnduxauuu u npuHmm aeifcreus MMA.

4. MaremaTHuccKas MOJENb IUHAMMKH JBIDKEHHS 9YBCTBUTEILHOrO 31emenTa MM
LL-tuma.

5. MaremaTiaeckas MO AMHAMUKY JBIDKCHHUA YYBCTBUTENBHOIO 35ieMenta MMIT
RR-ruma.

6. YcranoBusmeiics pexum paGotst MMI. Cassn [1apaMeTpoB KoJieGaHHii ¢
$usIIeckHMH NapaMeTpaMu 1yBCTBUTENBHOrO HIEMEHT,

7. YacrotHbie xapakrepuctikn MMI paGouas nonoca gacror.

8. CaaA3b aMITHTY AHEIX ¥ (230BBIX COOTHOLIEHHI BTOPHIHBIX Konebanuit MMI™ B
YCTaHOBHBIIEMCA PEXIME.

9. Crariyeckue U THHAMHYECKUE XapakTepucTHK MMA.

10. Uctowsuku oumbok B MMI" u MMA.

1 1. AHanuTudeck e MeTo b pacuera MEXaHHMECKHX XapakTepuctuk MMI™ u MMA.

12, MMpurumn aeificTBus eMKOCTHBIX AATUHKOB NEPEMELICHUHA YYBCTBHTENLHOTO JJIEMEHTA
B MMI u MMA. OcHoBHele cooTHOMIEHMS. Bonpocsr npockruposans.

13. DnexTpocratudeckue xarauku YIPaBMAIOWICH CHIIBI H MOMEHTA. Pacyer
SHEPIETUYECKHX XaPaKTEPHCTHK H TMHEHHOCTH peoGpasoBaHus.
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14. IlpeoBpasosatenu «eMKOCT - Hanpmkenue». Buast npeoGpazosareneii u vwongﬁj
COOTHOIIEHMA,

15. CTpykTyph! crcrem ABTOrCHCPATOPHOrO BO30YMICHHA MEPBHMHBIX KONEOaHMUif B
MMI". Pacuer apaMeTpoB yCTaHOBHBIIUXCH KOJICOAHHEL

16. CTpyKTypa u IpHHUMIT paGoTl CHCTeMBI BO3CYX/ICHHA MIEPBHYHBIX KONCGAHMI B
MMTI ¢ onopusiM resepatopom.

17. @opmuposasue koHTypa pasoBoit HOJCTPOMKH YACTOTE! OMOPHOIO I'E€HEPATOpA.
BriGop napamerpos konTypa.

18. MpuHImmS GopMUPOBanHs BLIXOXHOTO cuTHAta B MMI® # MMA B nputopax
NPAMOro U3MEPCHHA. CXEMOTEXHHKA M3MEPUTEIBHOIO KAHANA.

19. PopmupoBanus BrxoHOro currana 8 MMI 1 MMA B npuGopax
KOMIICHCAUMOHHOr'O THIIA,

20. CraGunusanis aMILTHTY bl NEPBHTHBIX KoNeGaruit MM YNpaB/ieHHeM aMIUTUTY AOK
HMILYJILCOB BO3GYKACHH.

21. CraGuim3auus aMIUIATY bl NEPBUIHBIX KojieGaruii MMT ynpasneHueM
JUTATENILHOCTBEO HMITYTECOB BO36YMICHHA.

22. ConpsKeHHE 9aCTOT MEPBUYHBIX H BTOPHYHBIX KoNeOaHuil . CXeMOTEXHHKA |
BAPHAHTHI PEIICHHA 3a/1a9H.

23. OCHOBHEBIE TEXHOIOTHYIECKUE NPOLIECCEI npoussoacrsa MMI™ u MMA.

24. MeToAMKH IKCIIEPHMEHTATLHBIX HCCIENOBAHHI Xapakrepuctik MMI™ u MMA.

25. TeXxHONOTHMECKOE U CeLHANBHOE 060pyXOBaHHE UL IPOU3BOCTBA HCILITAHHIA.

26. ABTOMATH3AIHS IKCIEPUMEHTATLHBIX HCCCIOBAHHIL, Meromst 06paborki naHHBIX
IKCIIEpPHMEHTA.

27.OuenKa CIryqaifHbIX OrPEUIHOCTe BEIXOAHOTO CHIHATA MMI" 4 MMA metozom
BapHalMy AJaHa.

2. Bonipoch (3agauu) s 3adera / AuddepenimponanHoro 3avera (Tabuua 17)
Tabnwua 17 — Bonpocst (3axaqu) ans 3auera / nudd. 3auera

Newn | INepeucts Bonpocos (3axau) gs 3auera / AupdepeHImMpoBanHOro 3aueta

Y4eOHBIM WIaHOM HE NpEyCMOTPCHO

3. TeMbl | 3a11aHHE /T8 BBIONHEHUA KYPCOBOH PaGoTh! / BHUNONHEHHA KypCOBOTO IPOEKTa

(rabnuua 18)
Ta6nuua 18 - MpumepHbiil MepedeHs TeM AIA BBIIOTHEHMs KYPCOBOH paboTs! / BLHIOMHEHHA

KYPCOBOr0 NpoexTa

[TpumeprEri icpeuens Tem /uix BuINOAHEHS KypCOBOH paGoTh! / BRIIOMTHEHUS

Ne w/m
KypPCOBOTO IIpOEKTa

Y4eGHBIM IUIRHOM HE NPEAyCMOTPEHO

4. Bonpocki juts iposescHus TIPOMEXKYTOTHOM aTTeCTaUMK P TECTHPOBAHUH (Tab/mIa 19)

Tabauua 19 - [Mpumeprsrit [ICpedeHb BOIPOCOB JUIA TECTOB

Ne n/nt TIpuMepHEIit nepedeHs BOPOCOB /14 TECTOB

1 HazosuTe 0CHOBHBIE KOHCTPYKTHBHEIE JTEMEHTHI MHKPOMEXAHHIECKOTO
2 FHPOCKOIA.

Ha usmepenun kakoro yexopenus ocHosan FIPHHLMIT paboTh

3 MUKDOMEXaHHUYECKOrO THPOCKONA




13 KaKkuX 31EMEHTOB COCTOMT 4y BCTBHTENbHBIH JICMHT MHKPOMEXAHHIECKOTO
THPOCKONa

OGvacauTe nprHHm paGoTh MHKDOMEXaHHYECKOTO MHPOCKONIA.

OGBAcHHTE METOIBI ONPEIEICHNA HETHHERHOCTH,

Hazosure o6nactu npumeneus MUKPOMCXaHHIECKUX AKCENEPOMETPOB,
OGesacuure npuHUIMI paboTs! MUKPOMEXAHHIECKOTO aKCENCPOMETpA.
[TpuBemuTe KNaCCHPHKALMIO H3MEPHTENLHBIX npeoGpazosareneit

Tlepestucnure ocHoBHEIE daxTopbL, KOTOpPBIE YHUTBIBAIOTCA NIPH NIOCTPOCHUH

SNODO\IO\U\Aj

MEKTPOHHEIX CXEM EMKOCTHBIX ITpeoGpa3osareneit

10.5. Meroauueckue MATEpHAIBI, OMPEAEIAIOUIUE MPOLEAYPH! OLCHHBAHUS 3HAHUI, YMEHHIA,
HaBLIKOB W / HWIH OHBITA JEATETBHOCTH, XapakTepH3YIOWHX  STambl  (GOPMHPOBAHUS
KomuereHum#, coxepxkarcs B [lonokenumax «O TEKYIUIEM KOHTPOJIE YCIIEBAEMOCTH H
IPOMCKYTOUHOA arTecTamuu cryaentos ['YAIL O0Yyqalomuxcs MO0 NpPOrpaMMbl BHICIIErO
obpasoBatia» u «O MOIYNBHO-PEHTHHIOBOM CHCTEME OLCHKA KadecrBa ydeGHOH paGoTe
cryaeHtos B ['VAIT».

11. Meroanueckue YKa3aHHUA A0 06y4aAOHIHXCH 110 0CBOCHHIO AHCLHHILAHHBI

Henbto  mucmmmnmesr — «Mukpomexarieckue HHEPIHATLHBIC  9yBCTBHTENLHEIC
SICMEHTBI)  ABIACTCA MONMYYEHUS CTYNCHTAMH HEOGXOIMMBIX HABHIKOB B TIPHHITHTIAX
TIOCTPOCHMA, NPOCKTHPOBAHHMA M M3TOTOBICHMSA MHMKDOMCXAHHIECKHX THPOCKONOB
akcenepometrpos (MMIT u MMA), kotopsie 00pasyloT HOBBI KTacc HHEPUHATLHBIX
HYBCTBHTCIBHBIX ~ JJIEMEHTOB, OOMANAOMMX  YHHKATLHBIMH MaccorabGapuTHEIMH M
CTOUMOCTHBIMH XaPAKTEPUCTUKAME, A TAOKE O3HAKOMIIEHUE C OGNACTAME HX NPUMEHCHUSA H
HEPCIIEKTHBBI Pa3BHTHS.

MeToqudeckHe yKkasauus ANs OOYYAIOMMXCS 10  OCBOCHKIO JIEKUHOHHOIO
matepuaia

OCHOBHOE HAa3HAYEHHE JIEKIMOHHOIO MarepHana — JIOrUIeCKH CTPOHHOE, CHCTEMHOE,
ryGOKOe M SICHOC U3NOMEHHE y4eGHOro Marepuana. HasHadeHue coBpeMmeHHON fekiu B
PaMKaxX JUCUMILTUHBL HE B TOM, 4TOOBI [ONY4HTh BCKO HHQOPMALIHIO [0 TEME, a B OCBOCHHH
OdynnamerransHEx  mpoGeM JMCLMIUTHHBL, METOJ0B HAYyYHOTO MO3HAHMSA, HOBEHIIMX
JOCTMKEHHH HaydHOH MBICTH. B yue6HOM mpouccce Nmexuus BbUIOMHSET MCTOI0NIOrHYECKYTO,
OpraHU3ALMOHHYIO B MHPOPMAUHOHHYIO (ynKimy. Jlekims PAaCKpbIBACT NOHATHHHELA armapat
KOHKPETHOH 06NaCTH 3HaHHA, €€ NpoGNeMbl, IAeT UEMbHOC NPEACTAB/ICHHE O MHCLMIUIMHE,
TTOKa3bIBACT B32UMOCBA3E C APYTHMH AMCHMILTHHAMMY,

[Inauupyeme! pesynsTars npu ocBOCHHH OGYHAIOMUMCS NEKIMOHHOIO MaTepHana;

~  TOMyH¥CHHME COBPCMEHHBIX, UETOCTHBIX, B3AMMOCBS3AHHEIX 3HAHML, YPOBEHE KOTOPBIX
ONPECNACTCA UENEBOH YCTaHOBKOH K KaXKIOH KOHKPETHON TEME;

~ TOMyHCHME OMBITA TBOPYECKOH PAGOTHI COBMECTHO C IPEMOABATENEM,

~ Pa3BHTHE  NPOPECCHOHANTBHO-ICNOBBIX  KAaueCTB, JHOOBH K npeaMeTy d
CaMOCTOATENBHOTO TBOPYECKOI0 MBIILICHHS.

— DOABNEHHE HEOOXOAUMOTO MHTEPECA, HEOGXOMMMOTO LIS CaMOCTOATENEHOH paboThHI;

~ TONY9CHHC 3HAHMH O COBPEMEHHOM YDOBHE pa3BUTHS HAYKH H TEXHHKH U O
TIPOTHO3C HX PA3BATHA Ha GINDKANIIHE T,
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~ HaywUTCHd METOAMYECKH OOpabareiaTh MaTepuan (BLLICTATE TiABHBIE MBLICTH H
[IONIOMCHHAS, MPUXOMMTE K KOHKDETHBIM  BBIBOJAM, TOBTOPATh HX B  PasTHYHBIX
$opmymmposkax);

—  TONYHCHHUE TOTHOrO NOHHMAHHA BCEX HEOGXOZIMMEIX TCPMHHOB H TIOHSTHIL

JleKuMOHHELT Marepuan  MoOxer CONPOBOKAATECA  JEMOHCTpaUMel Cnalijos w
HCTIONL30BAHHEM  PA3IATOMHON0 MATEPHANA MPH  IPOBEACHHH KOPOTKMX JMCKyccu#t o6
OCOGCHHOCTAX MPHMEHEHNUS OTHEBHBIX TEMATHK 110 IHMCUMIUTHHE.

CIpyKTypa mpesoCcTaBNeHNA TEKIHOHHOrO Marepuaa:

~ O3HAKOMJICHME  CTYACHTOB C (QU3HYECKHMH 3aKOHAMH W OpHHIMITAMH
YHKIHORMPOBAHUA MHKPOMEX AHMYECKHX TUPOCKOIIOB H aKCENEPOMETPOB;

T MIIOKCHME ~ MCTOLOB  MATCMATHYECKOr0 OMMCAHHA  JMHAMHKY  JIBIDKEHHS
MHUKDOMEXaHHICCKHX THPOCKOMOB W  AKCEICPOMETPOB pPA3TMYHBLIX THIIOB H OIEHKH HX
METPONIOrHIECKHX XapaKTCPHCTHK;

~ OSHAKOMIICHHC C METOXaMH BOIGYKICHHS H  CTaOWIM3amim konebGaHuit
MEX2HIYCCKIX MACC MHKPOMEXAHIIECKHX [HPOCKOIIOB,

~ HU3IOKEHHE CrMOCOGOB  PErMCTpalMM  IBIDKCHMA 9yBCTBHTENBHBIX Macc B
MHUKPOMEXAHHYECKUX TUPOCKOIIAX H 2KCEIEPOMETPAX H NEPBHYHON 00paboTKH H3MEpeHHil;

~ O3HAKOMJICHHME C BONPOCAMH MPOEKTHPOBAHMSA OTACTBHBIX bynximoHaNBHEIX y30B
MHKPOrMpPOCKOMNOB H aKCENICPOMETPOB H — IPHOOPOB B LIENIOM;

~ HJIOKEHMC METOJOB UM  CHOCOBOB  (opMupoBanHA o0paTHBIX CBfseli B
MHKPOMEXaHHYECKHMX THPOCKOIIAX H AKCETEPOMETPAX KOMIIEHCAHOHHOIO THIIa;

~ O3HAKOMIICHHME CO CPE/ACTBAMM ABTOMATU3AIMH HCCICAOBAHMUA H [IPOEKTHPOBAHHA
MOMC;

— O3HAKOMJICHHE C BONPOCAMH TEXHOIOTHH W3rOTOBIICHHS MHKPOMEXaHHIECKHX
pUOOpPOB H yCTPOICTS;

— H3yYcHHE  (aKTOpOB,  OmpeseNOLIMX [IOFPENTHOCTH  MHKPOMEXAHHIECKHX
FHPOCKOMOB M aKCENIEPOMETPOB H CHOCOGOB HX KOMIICHCAIIMM.

Meroaudeckue ykasanus ans obywatommxes mo NpoxokaeHuI0 Ja60paTopHBIX
pabor

B xoxe BeiMOMHEHMA naGOpaTOPHBIX paGora ofywarommmiica no/mKen yrayOuTh |
32KpeMUTL 3HAHHMA, [PAKTHYCCKHE HABBLIKH, OBNAJETH COBPEMCHHOH METOIHKOM H TEXHHKON
JKCICPUMEHT2 B COOTBETCTBHH C KBANM(UKAMHMOHHOM XapakTepucTukod ofyyaromerocs.
Brmonnenve 1aGopatopasix paGoT cocTouT M3 SKCTICPUMEHTANLHO-IPAKTHICCKOMH, PACIETHO-
AHAATHICCKOM 9ACTEH i KOHTPONBLHBIX MEPONPHUATHIA

Bemonnenue naoparopmsix paboT OBYHAIOMMMCR ABNACTCA HEOTHEMIIEMOT 9aCTbIO
H3Y9GCHHS IMCUMIUTHHBL, OINPEICIAEMOH Y4eGHEIM IUIAHOM M OTHOCHTCH K CpeAcTBaM,
0GecretuBaIOLIMM PeleHte CIIEAYIOMIHX OCHOBHBIX 3a1a4 y obydqatomerocs:

— TNpHOODETEHHME HABBIKOB HCCHEAOBAHUA NpOUECCOB, ABNCHUA U  0OBEKTOB,
H3y9aeMbIX B PAMKAX JAHHOH AUCUMILIHHEL,

T JaKpeIUICHUE, pasBUTHE U JCTANM3ALMA TEOPETHHECKHX 3HAHM, [IOXY9EHHBIX Ha
TIEKLHAX;

— NONy9€HHE HOBOI MHPOPMALMH 1O H3yYaeMoik JHCHMILTUHE,

— TpHOGPETEHHE  HABLIKOB  CAMOCTOSTENbHON paboret ¢ naGoparopHsIM
oGopynoBanueM u mpuGOpamy.



3agauue u TpeGoBanus K nposeaeHuio aGopaTopHrix pabor

Crynentnl pasbuBarorcs Ha noarpymnel, mo 3-4 wgenosexka. [lepex mposezeHHeM
1aGopaTopHOit paGoTE O6YHAIOMIEMCH CIIC/YeT BHHMATEIBHO O3HAKOMHTECH C METOIHICCKUMH
YKQIAHWAMH 10 ¢¢ BBINONHEHMIO. B cootsercTBHmM ¢ 3ajammeM o6yqarompecs OmKHBI
HOArOTOBATE HEOOXOAMMBIE NAHHBIE, MONYYHTE OT MPENOAABATENs JIOIYCK K BBIIONHCHHIO
11a60opaTopHOi paboThl, BEIIONHHTE YKa3aHHYIO NOCNEXOBATENBHOCTD ACHCTBHI, MOMYIHTDH
TpeGyeMble pe3yNbTaThl, 0GOPMHTH H 3ALIUTHTE OTIET 110 naGoparopHoit pabore.

CrpyxTtypa u dpopma otyera o siaGopaTopHoii paGore

Orier o naGoparopHofi paGoTe AOMKEH BKIOYATh B CceB: THUTYJIBHBIA  JIHCT,
QOPMYIHPOBKY 3anaHHs, TeOpeTHIeCKHE MONOKCHUA, UCIONB3YEMBIE [PH  BHINOJHCHUM
naGopatopHoi paGoThI, OMUCAHHE NPOLECCA BHLITIONHEHUS naboparopHOl paGoTHI, MOMyYeHHBIE
PE3YNLTATEl H BHIBOJBL.

TpeGosauus k odopmaenuio oryera o snaGoparopuoii paGore

ITo kaxaoi 1aGopaTopHOit PaboTe BLINONHACTCH OTACTBHLIA OTUET. TurynbHeIi mHCT
odopMeTcs B COOTBETCTBMM ¢ IHAGJIOHOM (o6pasuom) mpuseneHmbiM Ha caitre ['YAII
(www.guap.ru) B pasziene «CeKTOp HOpMATHBHOI NokymenTauuu». TekcTobbie u rpadudeckue
MaTepHATBl OPOPMIIOTCH B COOTBETCTBHH C aeiicrByiouiMu FOCTamu 1 TpeGoBamsimu,
TpUBCACHHLIMA  Ha caiite TYAIT (www.guapru) B pasaene «CeKTOp HOpMaTHMBHOR
JIOKYMEHTALIMH.

Metoauseckne ykasanus aas obyvatomuxes no POXOXKICHHIO CAMOCTONTENLHO
paboret

B xone BhmonHeHus camocrosTensHoi pa6oThl, oGygaromuiics BEIMONHACT paboty o
32J1aHMIO W TIPH METOJMYECKOM PYKOBOJCTBE MPENOAABATENA, HO Ge3 ero HEMOCPEACTBEHHOr0
y4acTus.

s ofyuaroumixcs no 3a04HOI ¢dopMe 06yueHus, CaMOCTOATENIbHAS paGotra Moxer
BKIIOYATh B 608 KOHTPOIBHYIO paboty.

B npouecce BhimomHeHHs camocrosTensHOR paGotsl, y obyaaromeroca dopmupyercs
uenecoobpasHoe IIaHKpOBaHHE paGoyero BpeMeHH, KOTOpOE M03BONAET UM PA3BUBATH YMEHHA
H HAaBBIKH B YCBOCHHH M CHCTEMAaTH3AUHH NPUOGPETACMBIX 3HAHHMI, 0GECHETHBACT BHICOKHMIL
YPOBEHEL  YCIICBAEMOCTH B MEPHOX OOYHYEHHA, MOMOTACT MONYYHTh HABHIKM OBBILICHUS
IIpOYECCHOHANBHOrO YPOBHA.

MeToudeckuMH  MaTepuanaMH, — HANPABIAIOLIMME CaMOCTOATENBHYIO  paboTy
O0YHarOUIHXCS ABIOTCA YHEGHO-METOMMIECKHUIT MatepHa o AMCUMIUIHHE.

Meroauueckue ykazanus ans 00y4aloUIHXCA M0 NPOXOMKACHHIO NPOMEKYTOUH O
aTTecTaluu

llpoMexyTounan  arTectauys  oGyuarommxcs NPEAYCMATPUBAET  OLICHUBAHHE
[IPOMEXYTOHHBIX M OKOHYATEIBHBIX PE3YNLTATOB 00YUCHHA 1O AUCLIMILTHHE B ¢dopme sk3amena
M 3aBEpUIACTCA ATTCCTAMOHHOM OUEHKOH GOTIMYHO», «XOPOLION, «YAORJICTBOPUTENHLHON,
«HEYAOBJICTBOPUTEILHOY.

CHcrema OHEHOK mpu MpoBCaCHMU HpPOMEKYTOYHO# aTTECTALUMH OCYLICCTBIACTCA B
COOTBETCTBMM ¢ TpeGoBanmamu [omowennit «O Texymem KOHTpOJI€ yCNEBacMOCTH M
[POMEXKYTOMHOM arTecTalu cryaextos [VAIL O0yqalouxcs [0 NMPOrpaMMBl  BBICIICTO
o6pazoBanus» u «O MOLYMLHO-PEliTHHIOBOH CHCTEME OUCHKH KkadecrBa y4ueOHOH paGors
cryacHToB B 'Y All».

JlucT BHECEHHS M3MEHEeHHUIT B paGoUyIO MPOrpaMMy AMCUMILTHHEL
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Jara BHeceHUs

H3MEHEHHIl H Jata u Ne
o TToanuce
IOTIONHEHHIA. " MpOTOKOA
Conepxatue H3MEHEHUH 1 ROMONHEHHH 3aB.
IMoanuce 3acenaHus xadenpoit
BHECILEro Kaenpst po
H3MEHEHUS




