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1. | Jlexun 4acoB
2. | JlaboparopHbie paboOThI 4acoB
3. | Pabota Ha mpeanpusTHH 90 90 4acoB
4. | Kypcosoii mpoekt (KPC) (ayautopHas) 4acoB
5. | Becero ayauTopHbIX 3aHATUN (Cymma 1-4) 90 90 4acoB
6. | CamocrositenpHas padora cryneHToB (CPC) 90 90 4acoB
7. | Beero (6e3 3x3ameHa) (Cymma 5,7) 180 180 JacoB
8. | Camoct. paboTa Ha IOATOTOBKY, cjauy 3adyeTa 36 36 4acoB
9. | O6mas TPYIOEMKOCTh (Cymma 8,9) 216 216 4acoB
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

Jlucer corsacoBanui

PaGouass mporpamma coctaBiieHa ¢ yderoMm TpeboBanuii dexepanpHoro I'ocymapcTBeHHOTO
oOpasoBarenbHOro cranjgapra Beiciuiero odpazoBanus (PI'OC BO) mo HampaBieHHIO MOJITOTOBKH
11.04.01 "PapgmorexHuka (ypoBEeHb MarmcTparypsl)", yrBepkiaeHHoro IIpukazom MwuHOOpHAYKH
Poccun ot 30 okta6ps 2014 r. Nel409, paccmoTpena u yTBepkaeHa Ha 3acenaHuu kadenpsl «04»

depais 2016 r., mpotokos Ne 6

Pa3paborunk
3aB. kadenpoit CBUuKP

(momkHOCTB, Kadenpa) (moanuck)

3aB. kaenpoit CBUuKP

(momkHOCTB, Kadeapa) (mozmucs)

PaGouass mporpamma coriacoBaHa ¢ (akyIbTeTOM, NPOPHIHPYOIIEH, 00ecreunBaromed u
BBIMMyCKaroIel KadeapamMu HallpaBJIeHUS TOJATOTOBKH.

Jlexan PT®

(Ha3BaHMe (aKyIbTETa) (mozrucs)

3aB. npodumpyromeit
radbenpoit P31

(na3BaHue Kadeapol) (ronuce)

3aB. obecrieunBaroIei U BBIMYCKAIOIIEH

C.H. lapanrosuu

(@.1.0.)

C.H. lapanrosuu

(®.11.0.)

K.IO. IlonoBa
(®.11.0.)

A.C. 3apopuHn
(®.J1.0.)

kadenpoit CBUuKP C.H. lllapanroBuu
(na3Banue Kadeapsr) (moxnuce) (®.1.0.)
OKCHepThI:
Houent xadenpsr TOP C.U. boromomnon
MecTo paboThl, 3aHUMaeMast JOJHKHOCTB) (moxmnucs) (®.1.0.)
[Tpod. xadenpsr CBUuKP A.E. Mangenb
(MecTo paboTHI, 3aHUMaeMast JOJIDKHOCTB) (Tonuck) (®.1.0.)
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OBIIME IMOJIOKEHUA

Bun npakTtuku: yuebHas

Tun npakTUKU: MpaKTHKa MO MOJYYSHUIO NEPBUYHBIX YMEHHMHA M OMbITa MPOQecCHOHATHHON
JESATEIIBHOCTH.

O6bem npakTuku: 6 3E; 4 nenenu; 216 4.

CriocoObl poBeICHNS IPAKTUKU: CTALIMOHAPHAS WIN BbI€3/IHA.

dopMa IpOBENECHUS NPAKTUKU: TUCKPETHAS

Mecto mnpoBeaeHus mnpakTHkd. ba3oll g mnpoBeneHHs ydyeOHOM NPAKTUKU SBISIIOTCA
naboparopun kadenpsr CBUuKP, napyrux crpykTypHbIX mo3pasgenenuii TYCVYPa U
HPOMBIIUICHHBIX TPEANPUITHH (OpraHu3auii) o NpoQHI0 NOATOTOBKH MaruCTPOB.

Jnisi WHBaIMIOB W JIMII C OrPAHWYCHHBIMH BO3MOXKHOCTSMH 3/I0pOBBSI BBIOOp MeCT
IPOXOXKJICHUS IPAKTUK COIIACYETCs C TPEOOBAHUSAMH UX JTOCTYITHOCTH JJISl JTaHHBIX 00yUYaroIUXCsl.

@OpMBI OTYETHOCTH: IUCBMEHHBIA OTYET IO IMPAKTUKE, AHEBHUK I10 IIPAKTUKE U OT3bIB
PYKOBOIMTEIS IPAKTUKU OT IPUHUMAIOIIEN OpraHU3aLuH.

MecTo MpakTUKH B CTPYKTYpE OCHOBHOW MPOQEeCCHOHATBHON 00pa30BaTEIILHON MPOrPaMMBI.
VYuebHasg mpakTuka oTHocUTCs K 050Ky b2 «IIpakTuxm».

1. EJIA 1 3AJTIAYH ITPAKTUKH

Llenb yueOHOM MPaKTHKH - MPAKTUKH 10 MOJYYCHUIO IEPBUYHBIX MPOPECCUOHATBHBIX YMEHHUN
HABBIKOB 3aKJIFOYAETCS B TOM, YTOOBI IIyT€M HEMOCPEACTBEHHOIO y4acTHs CTYJICHTA B JICSTEIbHOCTH
OpraHM3alii TOJYYUTh MEPBUYHBIC MNPOPECCHOHAIBHBIC YMEHHS W HABBIKK B  HAY4HO-
UCCIIC/IOBATEIIbCKOM  BHIE MPO(PECCHOHAIBHON NEeSITeNbHOCTH KaK OCHOBHOW B COOTBETCTBHH C
porpaMMoii akajeMuueckoi Maructparypsi [11].

3agayaMu y4eOHOM MPAKTHKH SBISIFOTCS:

— 3aKpeIUICHUE TEOPSTUYECKUX 3HAHMU, IMOJYYCHHBIX B By3e, KaKk B Mpolecce OakaaaBpCKON
HOATOTOBKH, TaK M IOCIE IEPBOro rojia 00y4eHus B MarucTpaType;

— IpUOOpeTeHne HaBBIKOB  cOopa, 0OpabOTKHM, aHamM3a ¥ CHCTEMaTH3alldd HaydHO-
TEXHUYECKOI HH(OPMAIMHU 110 TeME UCCIICIOBAHUS P BBINOIHEHHS HHANBHYAIbHOTO 3a/IaHUS;

— M3Yy4YeHHE COBPEMECHHOM ammapaTypbl, MPOrpaMMHBIX POIYKTOB U METOJIOB HCCIICIOBAHNS;

— ydacTHe B TPOBEICHHU OJKCIIEPUMEHTAIBHBIX HWCCIENOBAHUM JUIS pPEUICHUS Hay4dHO-
UCCIIeIOBATEIbCKUX U TIPOU3BOJICTBEHHBIX 3a7a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII
Mecro muctmmaunasl B OITOIT - B 6moke «lIpaktukm» - B2.V.1.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUS ITPAKTUKHA

[Tpouecc mnpoxoxkaeHus yduyeOHOW MpakTUKKW HaNpaBieH Ha (QOPMHUPOBAHUE CIIEAYIOIINUX
KOMIIETECHIINN:

- CIIOCOOHOCTBIO MCIOJIb30BaTh HMHOCTPAHHBIN SI3BIK B IpodeccuoHanbHoil chepe (OK-1);

- CIIOCOOHOCTBIO HCIOJBb30BaThb HAa TNPAKTUKE YMEHHUS M HaBBIKM B OpraHU3aLUU

UCCIIeI0BATEIbCKUX U MPOSKTHBIX padoT, B yrpasieHun kosuiekTuBoM (OK-2);

- TOTOBHOCTHIO K AaKTMBHOMY OOIICHHIO C KOJUIETAMHU B HAay4YHOW, MPOU3BOJCTBEHHOH U

colraabHO-001IecTBeHHOH chepax aesrensHocTH (OK-3);

- CIIOCOOHOCTBIO aJaNTUPOBATHCS K U3MEHSIOMIMMCS YCIOBUSAM, MEPEOLEHUBATh HAKOIUICHHBIN

OIIBIT, aHATU3UPOBATH CBOM Bo3MOXkHOCTH (OK-4);

- CIIOCOOHOCTBIO MCHOJb30BATh PE3yJIbTAaThl OCBOCHUS TUCIMILIMH MPOTrPaMMbl MaruCTPaTyphl

(OIIK-2);

- CIIOCOOHOCTBIO CAMOCTOSITENIFHO NMPUOOPETATh U UCIIOIB30BaTh B MPAKTUUECKOM J1eATETbHOCTH

HOBBIC 3HAHUS M YMEHHS B CBOei npeamMeTHOi obnactu (OITK-4);

- TOTOBHOCTBIO O(OPMIISITH, MPEJCTABIATh, JOKIAIbIBATh M apryMEHTHPOBAHHO 3alllUINATh

pe3yJbTathl BeimoaHeHHOH padoTel (OITK-5);.
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- CIIOCOOHOCTBIO BBINOJIHATH MOJEIUPOBAHUE OOBEKTOB U IPOLECCOB C LENbIO aHAIM3a U
ONTUMHU3AIMM HUX TIApaMETPOB C HCIIOJB30BAaHHEM HMEIOIIUXCS CPEACTB HCCIEIOBaHMA,
BKJIIOYAsl CTAHAAPTHBIC aKeThl MPUKIaaHbIX porpamm (I1K-2).
B pesynbrare npoxoxaeHus yaeOHOH MPaKTHUKHU CTYIEHT JJOJKEH:
3HATh:
- OCHOBHBIE METOJIbI COOPa, 00paOOTKU M CUCTEMAaTU3AIMH TEXHUYECKOI HH(pOpMaIH;
- IPUHLUIBI paOOTHI ¥ B3aUMOAEHCTBHS Pa3IMYHOI0 PaAMOTEXHUUECKOro 000py10BaHNUS;
- TpeOoBaHMS JCHCTBYIOIIMX OTPACIECBBIX M MEXKIYHApOAHBIX CTaHAApTOB B 001acTH
pPaMOTEXHUKH;
yMeThb:
- pazpalaTbIBaTh (PU3HUYECKHE U MAaTEMAaTHUECKUE MOJIENIN UCCIIEAYyEeMBbIX IPOLIECCOB, SIBIEHUN U
00BEKTOB, OTHOCSIIUXCS K MPOPECCHOHATBHOM cdepe,
- CaMOCTOSITEJIbHO BBINOJIHATh AKCIEPUMEHTANIbHBIE HCCIICAOBAHUS JJIs PELICHUs Hay4dHO-
UCCIIEIOBATEIbCKUX U MPOU3BOJICTBEHHBIX 3a/1a4;
- BBINOJIHATh aHAJIU3 Pe3yJIbTaTOB MPOBOJUMBIX IKCIIEPUMEHTOB U UCIIBITAHUN;
- IPEJCTABIATH PE3yIbTAThI UCCIIEAOBAaHUS B (popMe 0T4eTOB, pedhepaToB, myOIrKammii;
BJIaJeTh:
- HaBBIKAMHU Pa3pabOTKH paboyuuX IJIAHOB M MPOrpaMM MPOBEACHUS HAYYHBIX HUCCIEIOBAHUNA U
TEXHUYECKUX pa3paboToK;
- METOIMKaMH pa3padOTKU PU3MUECKUX U MATEMaTHYECKUX MOJEJICH MCCIIeyeMbIX MPOLECCOB,
SBJICHUN U 0OBEKTOB, OTHOCSIIMXCS K POo(ecCuoHaNbHOM chepe;
- HaBBIKaMH cOopa, 00pabOTKH, aHATIN3a U CUCTEMAaTH3aIMH HAyYHO-TEXHUYECKON MHpOpMaun
IO TEME UCCIIEI0BAHMSL.

4. OFBbEM JVCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO1ast TPYA0EMKOCTh AUCIUILUIMHBI COCTaBIsAeT 6 3adeTHbix exunui (4 Hemenu, 216 yac.)..

Bupn yue6Hoii paboTh Beero 4acos geMeCTpm
AyanTopHbIE 3aHATHUS (BCEro)
B tom uucne: - - - - -
Jlexuu
JlabopatopHsie paboTs! (JIP)
Pa6ota na npeanpustuu (PIT) 90 90
Jlpyeue 6uowl ayoumopHou pabomul
CamocTosiTeJIbHAsi pa6oTa (Bcero) 126 126
B tom uncne: - - - - -
V3y4yenue nuteparypsl, IporpamMm, MpoBeJIeHUE PacueTOB 90 90
IToaroroBka oTuera 36 36
Pedepar
Jlpyeue 6uovl camocmosmenvHou pabomuol
Bun npoMexxyTo4HOM aTTecTanmy (3a4eT, IK3aMeH)
OO61mas TpyJA0eMKOCTh Jac 216 216
3auernele Ennnunel Tpynoemkoctu 6 6
5. COAEP) KAHUE ITPAKTUKH
5.1. Pa3esbl NPAKTHKHM M BU/JbI 3aHATHH
. ; = % . 3 g (Dopltlvépyem
= |EE| i85 |=0l88E g3
Ne HaumenoBanue pazzena AUCHUILINHBI = & & E a 3 8 % e Y g3 KOMICTCHIMU
n/m R E § g % g® S &g ed n
€2 & S 3 (OK, TIK,
= sl TICK)
1. OpraHu3anMoHHbIE BOIIPOCHI TPOXOXKJICHUS YIeOHOM 5 5 10 OK-1, 2, 3,
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IPAKTUKHU 4; OIIK-2, 4,
5; TIK-2
2. | Pa3paboTka pabo4ero riaHa u mporpaMmmbl 5 5 10 OK-1, 2,3,
TIPOBENICHHUSI UCCIICTIOBAHN# W/MITH TeXHUIECKO# 4; OIIK-2, 4,
paspaboTku S
3. | BoiOop HampaBiICHUSI 1 METOAOB HCCIIEIOBAHHS 10 10 20 OK-1, 2, 3,
4; OIIK-2, 4,
5; TIK-2
4 ITonyuyeHre NMPaKTUYECKUX HABBIKOB PaOOTHI B 30 10 40 OK-1, 2, 3,
HCCIIeI0BATEIbCKOM TabopaTopun 4; OIIK-2, 4,
5; TIK-2
5. | TeopeTuyeckue U SKCIEPUMEHTAIbHbIC 30 30 60 OK-1, 2, 3,
HCCIEI0BAHUSA [TIOCTABICHHBIX 3a1a4 4; OIIK-2, 4,
5; IIK-2
6. | O6oOIIeHHE U OLICHKA PE3YIbTATOB UCCIICIOBAHMUS 10 30 40 OK-1, 2,3,
4; OTIK-2, 4,
5; TIK-2
7. | [logroroBka oT4eTa No y4eOHOH NMpaKTHKE, 36 36 OK-1, 2, 3,
npe/CTaBIeHIE | 3aluTa Ha Kadeape ‘51; OIIK-2, 4,
HWroro: 90 126 216

5.2. Conep:xanue pa3iei0oB NPAKTUKHA

dopMmupyemsle
Ne Howmep CoeprKanie pasieiion TpynoeMKo | KOMIIETeHIIUT
n/m | paszngena CTb (4ac.) (OK, IIK,
[1CK)
1. 1. Opranuzanus TPaKTHKA W olecrieueHWe O€30MacHbIX W 3I0POBBIX 5 OK-1, 2,3, 4;
yCJI0BHI paboThl Ha NMPEANPUSTHH WIH B yUPEXKIEHUH B COOTBETCTBHH C OIIK-2, 4, 5;
Tpynossim Konekcom P®. IlpaBuina n nHCTpyKUMHU Oe30macHoi paboThl B TK-2
JabopaTopusax, y4acTkax, Ha Kadeapax, ¢ KOTOPHIMH NPAKTUKAHT Oyner
3HAKOMHUTHCSL.
2. 2. Pa3zpaboTka pabodero miaHa W TPOTPaMMBI MPOBEICHUS HCCIICIOBAHINA 5 OK-1, 2,3, 4;
/WM TeXHH4Yeckod paspabotku [IpoBeneHne aHanmu3a HAy4HO- OIIK-2, 4,5
TEXHUYECKOW JTUTepaTyphl, HOPMaTUBHO- TEXHUYECKOH NOKYMECHTALMH U
JPYTUX MaTEepUaJIOB MO TeMe HCCIIeIOBaHMS.
3. 3. [IpoBeneHne MATEHTHBIX UCCICAOBAHUMA MO TEME UCCIICIOBAHMS. 10 OK-1, 2, 3, 4;
BEIOOp METOAMK M CPEICTB PELICHHS 3a1aul, IPOBEICHHE CPAaBHUTEILHON OIIK-2, 4, 5;
OLIEHKH BapUaHTOB BO3MOXKHBIX pEIIEHHH C Y4eTOM pe3yJbTaTOB [K-2
NPOTHO3HBIX  MCCIIEIOBaHH, MPOBOAMBIIUXCS MO  AHAJIOTMYHBIM
npobiaeMam.
H3ydyenue MeTol0B aHAIN3a U 00pabOTKH IKCIEPUMEHTAIBHBIX JTAHHBIX,
METOJI0B KOMIIbIOTEPHOT'O MOJICITUPOBAHHSL. .
4, 4, OcBoeHHE TIPUEMOB U NPaBWl OOCIYXKHMBaHHs OTICIbHBIX BHJIOB 30 OK-1,2,3, 4
000pyIOBaHHs, METOJUK HCIIONB30BAHUS HM3MEPHTEIBHON ammaparypbl OIIK-2, 4, 5;
JUISL KOHTPOJS M H3YYCHHs XapaKTEPUCTHK ONTHYECKHX JJIEMEHTOB, IIK-2
yCTPOMCTB M cucTeM. [IpoBeleHHe W3MEpeHHH NapaMeTpOB KaHAlOB M
TPAKTOB IEepeayu.
OcBoeHHE MAKETOB NPOrpaMM KOMIBIOTEPHOTO MOJCIHMPOBAaHHSA H
pa3pabOTKN aKTUBHBIX U MACCHBHBIX MUKPOBOJHOBBIX YCTPOMCTB
YdyacTne B MOJAEPHHU3AlMU JEHCTBYIOIIMX WM CO3JaHUM HOBBIX
YCTPOWCTB HMJM HOBBIX CIIOCOOOB HW3MEPEHHUsS] MapaMeTpoB WM
XapaKTEePUCTHK MUKPOBOJHOBBIX aHTEHHO-(DUIEPHBIX CHCTEM.
5 5 PazpaboTka mporpaMM U METOIHK TEOPETHIECKHX M IKCIIEPUMEHTAIBHBIX 30 OK-1,2, 3,4
HCCJIeTIOBAHUM, OIIK-2, 4, 5;
[IpoBeneHne TeOPETHUECKUX U (MITH) IKCIIEPUMEHTAJIBHBIX UCCIISIOBAHHH. [K-2
[IpoBeneHne KOMIIBIOTEPHOTO MOJICTUPOBAHHSI.
OO6paboTKka, aHANM3 M HWHTEPNPETalHs MOJYyYCHHBIX Pe3yJIbTaTOB
UCCIIEIOBaHUH.
6 6 OneHka 3(QQEKTUBHOCTH MOJIYYEHHBIX pE3yJbTaTOB B CPAaBHEHHH C 10 OK-1,2, 3, 4;
COBPEMEHHBIM HayYHO-TEXHUYECKUM YPOBHEM (IIPOBECTH aHAIU3 HAYYHOM OIIK-2, 4, 5;
U NPaKTHYECKOH 3HAYMMOCTH TPOBOTUMBIX HCCICAOBAHHH, CPaBHHUTbH IK-2
00BEKT pa3paboTKH C OTEYECTBEHHBIMH 1 3apyOCKHBIMU aHAJIOTAMH ).
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O06o01IeHne Pe3yIbTaTOB — COCTaBJICHNE OTYETA 00 yUeOHOU MPAKTHKE IO
MPOBENEHHBIM HCCICIOBAHUAM, JOKIaga W IMPE3CHTAIMH, MOJIrOTOBKA
cTareli K myONWMKalMu ¥ JOKJIAJ0B Ha KOH(EPCHIUH, ydYacTHe B
KOHKYpCaXx..

5.3. Pa3esibl NPAKTUKHM U MEXKIUCHUNIMHAPHBIE CBA3H ¢ 00ecneYnBAIIUMHU (PeAbL Ty IIIMMHU)
H o0ecneynBaeMbIMHU (MOCJIEYOIMMH) TN CHUNITIMHAMMA

Ne HanmenoBanue obGecrieunBaronmx Ne Ne pazznesnoB naHHOW TUCHMIUTMHBI U3 Tabm.5.1, aus
n/n (npenpLaynyX) U o0ecreunBaeMbIX KOTOPBIX HEOOX0IMMO H3YyUeHHE 00ECTIeYHBAIOIINX
(TIocexyIomux) AUCIUTLTIH (IpempInynx) u 00eCTIeYNBAEMBIX (ITOCTICTYFOITIX)
JUCIHIUIAH
1 | 2 | 3 | 4 | 5 | &
IpepmecTByomue IMCIHILIHHBI
1. OCHOBBI HAYYHBIX HCCIICIOBAHNH U 3allINTa + + + + +
MHTEJUIEKTyaIbHOH COOCTBEHHOCTH
3. | CxeMOTeXHHKa MHUKPOBOIHOBBIX YCTPOMCTB + + + +
4, MukpoBOITHOBEIC aHTEHHO-(UICPHBIC + + + +
CHCTEMBI
5. AKTHUBHBIE U IACCUBHBIE MUKPOBOJIHOBBIE + + + +
yCTpOiicTBa
Iocnenywoumue IMCHUILIMHBI
1. MUKpPOBOJHOBBIE U3MEPEHUS + + + +
2. ABTOMaTH3UPOBAHHOE MPOECKTUPOBAHUE + + + +
AHTEHHBIX CUCTEM

5.4. CooTBeTcTBHE KOMIIETEHIUIi, GopMHUPYeMBbIX IPH U3YYEeHUHU JUCHHUILINHBI, 1 BUI0B

3aHATHH
Ilepeuenn Bunb! 3aHATHIA @OpMBI KOHTPOJIA IO BCEM BUJAM
KOMIIETEHITUI JI | JJa6 | PJI. | KP/KII | CPC 3aHATHI
(npumepwt)
OK-1, 2,3, 4; OIIK-2, + + OrueT 1o y4eOHOU MpaKTHKeE.
4 3 TK-2 3amura oTyera.

JI — nexuus, PJI — pabota B naboparopuu, Jlad — naboparopusie padotsl, KP/KII — kypcoBas
pabora/mpoekt, CPC — camocrosiTenbHas padoTa CTy/IEHTa.

6 METOAbI 1 ®OPMbI OPTAHU3ALIMN OBYYEHUSA
6.1 ®opmbI NpoBeieHNs YUeOHON NMPAKTHKHU

- KOHIICHTPHPOBaHHAas (J1TabopaTopuH By3a; HAYKOEMKHE (DMPMBI; HCCIEOBATEIBCKHE OT/IEIIbI
ap.)
6.2 Buabl padoT Ha y4eOHOI MpaKTHKe:
- IPOU3BO/ICTBEHHBIM HHCTPYKTAXK;
- IPOM3BOJICTBEHHBIC 3a/IaHHS,
- BBITIOJIHEHUE IPYNIIOBBIX U UHIWBUAYAIBHBIX 3a/1aHUH;
- cOop, 00paboTKa u cucTeMaTh3aIus HapabOTaHHOTO MaTepHaa.

63 MecTo u Bpemsl NpoBeAeHUs y4eOHO NMPaKTHKH:

VYyeOHasi mpakTUKa MPOBOJUTCS B HAYUHBIX JJaOOpaTopHsaX U Ha Kadeapax YHHUBEpCHUTETa IO
npoWIt0  HampaBie€HUs  MOATOTOBKM, B  CTOpOHHMX  opraHm3auusx  (HIIL, nHayuyHo-
UCCJIEIOBATENIbCKUX,  ONBITHO-KOHCTPYKTOPCKUX  LEHTpax WiIM  (uiuanax). OCHAaIIeHHbIX
COBPEMEHHBIM 000pYIOBAHNEM, U3MEPHUTEIBHOM U KOMITBIOTEPHOM TEXHUKO,
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Bpemst mpoBeneHust yaeOHOM MPaKTUKHU (BTOPOM ceMecTp, 4 HeNenu) onpeaeiseTcs rpadhukom
y4eOHOTo Tpoliecca Ha KaKJblii y4eOHBIM ToJl, COCTaBICHHBIM Ha OCHOBAaHUHU pPabOYero y4eOHOro
IUIaHA.

6.4 ATTecranus no yue0Hoil NnpakTHKe

BemonHseTcss  mociae  OKOHYAaHMsS — COOTBETCTBYIOHIEH — mpaktuku. Popma  aTTecTaluu:
QG epeHIIMPOBAHHBIN 3a4€T 0 pe3yJibTaTaM MOJIrOTOBKH U 3aIIUTHI TUCBMEHHBIX OTYETOB.

7. JABOPATOPHBINA IPAKTUKYM
He npenycmotpeH.

8. MPAKTUYECKHUE 3AHATUSA
He npenycMmoTpeHsl.

9. CAMOCTOSITEJIBHAS PABOTA

CamocrosTenpHas pa60Ta CTYACHTOB IIPECATIOJIAracT U3y4YCHUC BOIIPOCOB, KOTOPBIC CBA3AHBI C
CaMOCTOATCIIbHBIM M3YUCHUCM MaTCpHralia, BHIIMMOJIHCHUCM WHAWNBUAYAJIBHOI'O 3aaHUA U HOI[FOTOBKOﬁ
OT4YCTa I10 ITPAKTHKE.

Ne Pasznensl Tematnka caMOCTOSTENbHOI pabOThI Tpyno- Komre- KoHnTpomns BEIIOTHEHUS
/1 | JAUCITUILI (Oemanuzayus) €MKOCT TEHLIUU paboThI
WHBI U3 b OK, IIK
Tabm. 5.1 (uac.)
1. OrnpeneneHre TeMbI U TEIH OK-1, 2, 3, | KoHcnexr.
1,2,3 WHIUBUAYaNIbHOTO 3anaHus. CocTaBieHue 4; OIIK-2, | KoHTponbHbIC PabOTHL.
BOIIPOCOB, ITOAJIEKAIUX UCCIIEIOBAHUIO. 27 4,5
N3ydenne opraHn3alliOHHBIX BOIPOCOB
W3ydenune obopymoBaHus
2. BrinonHeHNe HHANBHUYATHHOTO 3a1aHHS. OK-1, 2, 3, | MaTepuaisl B OTYET II0
45,6 [ToaroToBKa MaTepHaIOB B OTYET O 63 4; OIIK-2, | MHOIUBUAYATBHOMY
MPaKTUKE 110 MHAUBUAYAIBHOMY 33JIaHUIO. 4, 5;TIK-2 | 3amanuto.. JIHEBHUK 1O
MIPAKTHKE.
3. Hanmcanue oTueTa 1o nmpakTuke, OK-1, 2, 3, | OrueT ¥ THEBHUK 10
7 3aM0JHEHHNE THEBHUKA TI0 MTPAKTUKE, 36 4; OIIK-2, | npakrtuke. OreHKa B
[IOJIFOTOBKA IIPE3CHTALMY U €ro 3alluTa 4,5 BEJJOMOCTb 32 IIPAKTUKY
Bcero yacos 126

10. PeiiTuHroBasi cucreMa KOHTPOJIS
He npenycmorpena.
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12 YYEBHO-METOJUYECKOE I THOOPMAIIMOHHOE OBECIIEYEHUE INTPAKTUKH

12.1 OcHoBHas JuTEpaTypa

1. Tpumenenne [10 CST Microwave Studio myist pacuéTra MUKPOBOJTHOBBIX aHTeHH H ycTpoiicte CBY
[DnexTpoHHBbIi pecypc]: yueobHoe mocodue / @ateeB A. B. — Tomck: TYCYP, —2014. - 121 c.
Pexxum nmoctyna:  http://edu.tusur.ru/training/publications/4877

2. YcrpoiictBa CBY u antenHsl. [IpoekTupoBanue ¢a3upoOBaHHBIX AHTCHHBIX PEIIETOK : y4eOHOE
noco6wue st By30B / JI. V. Bockpecenckuii [u np.]. - 4-e uza., nepepad. u jgor. - M. :
Pamnorexnuka, 2012. - 744 c. (20 7k3.)

12.2 JlonmosiHuTeAbHAS JIUTEpPaTypa:

3. PacmpoctpaneHue paroBOJIH U aHTCHHO-(UCPHBIC YCTPOMCTBA : yaeOHOE TOCOOHe sl BYy30B /
E. 1. Hed&nos. - M. : Axkanemus, 2010. - 320 c. (12 3k3.)

4. OCHOBBI aBTOMaTU3UPOBAHHOI'O IPOEKTUPOBAHMSI AaHTEHHBIX CUCTEM [ DJIEKTPOHHBIN pecypc]:
KomnbroTepHslit 1a00opaTOpHBIA MPakTUKYM: YueOHO-MeToaudeckoe nocodue / 'ommu I'. T,
TpybaueB A. A., @ateeB A. B. — 2014. — 122 c. Pexxum nocryma:
http://edu.tusur.ru/training/publications/4878

5. CoBpeMeHHbIE TEXHOJIOTMH U CUCTEMbBI aBTOMAaTU3HpOBaHHOTO n3MepeHus Ha CBY [DnexkTpoHHbIN
pecypc]: Koncnekr nekumii / ['mazoB I'. H. — 2012. — 246 c. Pexum nocryna:
http://edu.tusur.ru/training/publications/1108

12.3 IlepeyeHb MeTOAMYECKUX YKA3AHUI 10 Y4eOHOM MPaKTHKe

6. YueOHas mpakThka [DIEKTPOHHBIA pecypc]: ydeOHO-METOAMYECKOe MOCOOWe NIl HAIpaBIICHUS
noaroroBku 11.04.01 «PaguorexHuka», Maructepckas nporpamma  «MHUKpPOBOJTHOBAs TEXHUKA U
aatennsl» / C.H. lllapanroBud. — Tomck: ToMck. roc. yH-T CHCTEM YIP. U PaJHOIEKTPOHHUKH,
2016. — 22 c. Pexxum goctyna:  http://edu.tusur.ru/training/publications/5893.

12.4 Cnmcoxk HOPMATHBHBIX IOKYMEHTOB

7. denepanbHbI TOCynapcTBeHHbIH oOpasoBarenbHblid cTanaapT (PI'OC) Beicmiero oOpa3zoBaHUs
(BO) no nanpaBienuto mnoarotoBku 11.04.01 "PagmorexHuka (ypoBeHb Maructparypsl)”,
yrBepkaeHHoro [Ipukazom MunoOpuayku Poccun ot 30 okTsiopst 2014 1. Ne1409.

8. IlonmokeHne O TpaKkTUKE OOYYAIOUIMXCS, OCBAMBAIOLIMX OCHOBHBIE HPOQecCHOHATIbHbIE
oOpa3oBaTesibHbIE MPOTrpaMMbl BBICHIET0 oOpa3oBaHUs., YTBepxkaeHo IIpukazom MunHoOpHayku
Poccum oT 27.11.2015 Nel383.

9. OcnoBHas mpodeccruoHambHas oOpa3oBaTenbHas nporpamMa BO mo Marucrepckoil mporpamMme
«MUKpOBOJIHOBasE TE€XHUKAa M aHTEHHBbI» HampasieHus noarotoBku 11.04.01 «PanmorexHukay,
yreepxacaaas 14.04.2015 npopexropom TYCVYPa.

10. ITonoxenue o0 opraHu3alMKd U TNPOBEJCHUU MPAKTUK CTYAEHTOB, oOywaromuxcs B TYCVYPe,
yTBEpPkKAEHO nepBbIM npopekTopom 20.11.2014 1.

11. O6pazoBarensHsblif cranaapt Byza OC TYCVYP 01-2013. PaGoTbl cTyieHYeCKHE 110 HANIpaBJIEHUSIM
MOJATOTOBKM M CHEHUAIBHOCTSM TeXHMYecKoro mnpoduis. OOmme TpeOoBaHUS U TNpaBuia
opopmienus. [DnekTponHslii pecypc]. - Tomck: TYCVYP, 2013. — 53 c¢. — Pexxum pgocryma:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/tech_01-

2013 new.pdf

12.5 TlepevyeHb HHTEPHET-PECYPCOB

1. Springer Journals_— monHOTEKCTOBasE KOJUICKITHSI 3JICKTPOHHBIX JKYPHAIOB MU3/aTeNIbCTBA Springer.
http://link.springer.com/

2. OOpa3zoBareibHBIN MOpTAI B CBOOOTHOM aoctyne: «Du3uka, XHMHUs, MaTeMaTHKa CTyJISHTaM U
mkonbHIKaM. OOpa3oBarenbHbIi poekT A.H. Baprunay . http://www.ph4s.ru/;

3. Hayunast snexrponnas oubnuoreka eLIBRARY.RU http://elibrary.ru/defaultx.asp;
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http://link.springer.com/

&

8.

9.

[MonnorekcroBas BJ1 aucceprarwmit PI'B http://rsl.ru;

CrnoBapu u chpaBoyHHKH u3garenscTBa Okcdopiackoro  yHuBepcutera  http://www.ox-
fordreference.com/pub/views/home.html;

YuuBepcuterckas nHpopmMalonnas cuctema Poceus http://uisrussia.msu.ru/is4/-main.jsp;

ApPXUB 3JIEKTPOHHBIX TpenpuHTOB http://xxx.lanl.gov.

12.6 Bba3mbl JAAHHbIX, I/IH(])OpMaIII/IOHHO-Cl'[paBO‘lHLIe H IMOUCKOBbIC CUCTEMbI

Caiit kadenps CBUuKP Ha oO6pazoBarenbroM nopraie TYCVYPa;
JlokanbHas cetb kKapenpsl CBUnKP: Students\damunus npenonasarens\ Haspanue ¢aiina.

10. Microwave Office. Pexxum mocrtyma: http://www.eurointech.ru/index.sema?a=pages&id=232

13. MarepuaJibHO-TeXHHYECKOe oOecriedeHue T1CIUIINHbI.

Kommnbroteps! knacca Pentium III co crnenuanu3npoBaHHBIM JIMIEH3UOHHBIM MPOIPAMMHBIM

obecrieuenuem CST Microwave Studio a1 pacuéTa MEKPOBOJIHOBBIX aHTeHH U ycTpoicTtB CBY .

ABTOMaTI/ISI/IPOBaHHBIe pa60qﬂe MECTa IJid pacucTa, MOACIMPOBAHUA U SKCIICPUMCHTAIIBHOT'O

uccienoBaHusl B ydeOHO-HayuHbIX Jsabopatopuun «CBY osnekrponuka» (ayn. 324, PTK) wu
«MuxkpoBosiHoBas TexHukay (ayn. 328a, PTK) na xap.CBUuKP
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ITPUJIOKEHUE 1

MHHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUHMCKOM ®EJIEPAIINH
denepanbHOE TOCYJAPCTBEHHOE OIOHKETHOE 00Pa30BaTEILHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs

«TOMCKHMI T'OCYJIAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUSI
N PAAUODIJIIEKTPOHUKN» (TYCYP)

YTBEPXIAIO
IIpopexTop mo y4yeoHoii padorte

ILE. Tposin
« » 2016 r.

®OH]I OEHOYHBIX CPEJCTB IO YYEBHOH JUCIUTIJINHE

«YUYEBHAS ITPAKTHUKA: ITPAKTHUKA 110 ITIOJTYYEHUIO ITIEPBUYHbIX
IMPO®PECCHUOHAJBHBIX YMEHUI 1 HABBIKOB»

YpoBeHb 0CHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl Marucrparypa

Hanpagsyenue noaroroBkn 11.04.01 PammorexHuka

IIpopuns MUKPOBOIHOBAS TEXHUKA U AHTECHHbI

®opma o0yueHust ouHas

dDakyJbTeT PaagrorexHu4eckuii

Kadenpa CaepxBbicOKOYacTOTHOW U KBaHTOBOU pajrorexHuku (CBUYuKP)

Kypcl  Cemectp 2

YueOHblii mu1an Hatopa _2015 romoB M mocJeAyHOIIMX JeT
Pa3zpadoruuk:

3aB. kag. CBY u KP Ilapanrosuu C.H.

3aver ceMecTp Ju. 3auer 2 ceMecTp

JK3aMeH ceMecTp

Tomck 2016
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1 Bgeaenne

®onp oneHouHBIX cpencts (OOC) sBisgeTCs MPUIOKEHUEM K pabodeli mporpaMMe TUCIUTUIHHBL « Y deOHas paKTHKA
Y IIPENICTaBISIET OO0 COBOKYIHOCT KOHTPOJIbHO-U3MEPUTEIILHBIX MaTepHAaoB (KOHTPOJIbHBIE PAOOTHI, TECTHI U Ip.) U
METOJIOB MX MCIOJIb30BaHUs, IpeIHa3HAYEHHBIX JUI U3MEPEHUS YPOBHS JOCTHKEHUSI CTYAEHTOM yCTaHOBIICHHBIX
Pe3yabTaTOB OOYUCHHUS.

®OC no mucnumirze «Y4yeOHas IpaKTHKay» UCTIONIb3YETCs P MPOBEICHUH TEKYILET0 KOHTPOJIS YCIIEBaEMOCTH
(KOHTpONBHBIC TOUKH) M POMEXKYTOUHOM aTTecTanuu (aud. 3a4eT) CTYIACHTOB.

[epedeHp 3aKkperuICHHBIX 33 AUCUUIUIMHON «YyeOHas IPaKkTUKay KOMIETEHIUH NpuBeIeH B Taduue 1.

Taﬁ.lmua 1- Hepeqeﬂb 3aKPCILICHHBIX 32 IIPICIII/IHJIPIHOﬁ «YueOHas MNPAKTHKa» KOMHeTeHHl/Iﬁ

Kona @ opMyIHPOBKA KOMIIETCHIINT Iranbl GOPMHPOBAHHS KOMIIETCHIIUH
OK-1 CHOCOOHOCTH UCTIONBH30BAThH 3HATh:
HWHOCTpPAHHBIH S3BIK B — OCHOBHBIE METOJIBI cOOpa, 0OpabOTKN M CHUCTEMAaTH3aIHN
npodeccHoHaNbHOI chepe TEXHUIECKOH MH(OPMALIH;
yMeTb:
— TIPEACTaBISATH PpE3YNbTaThl HCCIENOBaHHMI B  (opme
OTYETOB, pedepaToB, MyOIUKALINH;
BJIAJeTh:
— HaBbIKamH cOopa, 00pabOTKH, aHAIM3a U CUCTEMaTH3AIUU
Hay4YHO-TEXHHUYECKOil nHpopManum o TeMe
HCCIICIOBaHMS.
OK-2 CHOCOOHOCTH UCIIONIb30BaTh Ha 3HATD!
MIPAKTUKE YMEHUS U HaBBIKU B — I[pUHOMOBL  pabOThl W B3aUMOJCHCTBHS  PazIMYHOTO
OpraHu3alMyi UCCICA0BATCIbCKUX U PanTHOTEXHUYECKOTO 000pyI0BaHNS;
MIPOEKTHBIX paboT, B yNIpaBICHUH yYMETh:
KOJUJICKTUBOM — BBIIOJHATH a”anu3 pe3ybTaToB IIPOBOIUMBIX
9KCTIEPUMEHTOB M UCTIBITAHUN
BJIa/IeTh.
— HaBBIKAMH pa3paboTKH pabouux IUIAHOB M MPOTpamMM
NPOBEEHUsI HAyYHBIX MCCIEJOBAHUM M TEXHHUUECKUX
pa3paboToK
OK-3 TOTOBHOCTB K aKTUBHOMY OOIIEHUIO 3HATh!
C KOJUIEraMH B HAy4YHOMH, — OCHOBHBIC METOJZIbI cOOpa, 0OPabOTKU M CHUCTEMAaTH3AIMU
IIPOU3BOJICTBEHHOM U COITAIIBHO - TEXHUYECKOH MH(OPMALIIH;
oO1iecTBeHHOM cdepax YMETh!
ACATCIIbHOCTH — BBINOJIHATH aHaJm3 pe3ynabTaToB MPOBOAUMBIX
9KCTIEPUMEHTOB M UCIIBITAHUN
BJIa/IeTh.
— HaBBIKAMM pa3paboTKM pabouux IUIAHOB M MPOTpamMM
MIPOBEJCHUSI HAYYHBIX HCCIEIOBAaHMH M TEXHHYECKUX
pa3paboTox
OK-4 CIOCOOHOCTH aNTHPOBATHCS K 3HATH!
U3MEHSIOIIUMCS YCIIOBUSIM, — OCHOBHBIE METOJIbI cOopa, 00pabOTKU U CHCTeMaTHU3aluu
[IEPEOLIEHUBATh HAKOIUICHHBIN OIIBIT, TEeXHUYECKOH MH(OPMALIIH;
aHAJM3UPOBATH CBOU BO3MOXHOCTH YMeEThb:
—  BBINOJHATH aHamu3 pe3yIbTaToOB MIPOBOIUMBIX
SKCHEPUMEHTOB U UCTIBITAHUI
BJIAJeTh!
— HaBBIKAMM pa3paboTKu pabouux IUIAHOB M IIPOTPaMM
MPOBEACHUS] HAYYHBIX MCCIEIOBAHUN M TEXHUYECKHX
pa3paboTox
OIIK-2 | crnocoOHOCTH UCTIONBH30BATh 3HATh!
pe3yJIbTaThl OCBOCHUA NUCIUILINH — TpeboBaHus JIeHCTBYIOINX OTPacCJICBBIX u
MIPOTrPaMMbI MarucTpaTypbl MEXAYHApOAHBIX CTaHIAPTOB B 00JIACTH PaANOTEXHHUKH;
YMeEThb:
— pazpabaTeiBaTh (YU3MUECKHE W MATEeMATUIECKHUE MOJEIH
HCCIIEAYeMBbIX  TIPOIIECCOB, SIBICHHA ¥  OOBEKTOB,
OTHOCSIIIMXCS K TIpohecCHoHanbHOM cdepe,
BJaJ€Th!
— METOIMKaMH Pa3paboTKH (PH3MUYECKUX M MaTeMaTHIECKUX
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MojeNiel UCCIIeyeMbIX MPOIIECCOB, SIBJICHUH U 0OBEKTOB,
OTHOCSIIMXCS K Ipo(heccHoHaNIbHOI cdepe
OIIK-4 | crmocoOHOCTh CAMOCTOSITEILHO 3HATD:
pUOOpETaTh U UCTIONB30BaTh B — OCHOBHBIC METOJIIbI cOopa, 0OpabOTKU M CHUCTEMATH3AIMH
MPaKTUYECKON JAESITeNbHOCTH HOBBIE TEXHUYECKOH MH(pOpMaIuHy;
3HaHUA U YMEHHUS B CBOEH YMeThb!
HpeMeTHOH 0baacTu — CaMOCTOSITEIILHO BBINOJIHATH 3KCIEPUMEHTAIbHEIE
HCCIIEIOBAaHUS JIsl PELIEHMs] Hay4HO-UCCIEI0BATEIbCKUX
U IPOU3BOJCTBEHHBIX 3a/1a4,
BJIA/IeTh.
— HaBbIKamH cOopa, 00padOTKH, aHAJI3a U CUCTEMAaTH3AHN
Hay4YHO-TEXHUUECKOH nHpOpMaIN 1o TeMe
HCCIICAOBAaHMS
OIIK-5 | roToBHOCTE OGOPMIIATS, 3HATbD!
MIPEACTaBIATh, TOKIAbIBATh U — OCHOBHBIC METOJIbI cOopa, 0OpabOTKU M CHUCTEMAaTH3AIMH
apryMEHTHPOBAHHO 3allUIIATh TEXHUYECKOH MHpOpMaIuHy;
PE3yIbTATHI BHIMOJIHEHHON paObOTHI YMeETB!
— TPEACTAaBIIATh pe3yabTaThl HUCCIenoBaHUA B  (opme
oT4eTOB, peepaTos, myOIUKanuii,
BJIA/1€eTh.
— HaBbIKamH cOopa, 00pabOTKH, aHAIM3a U CUCTEMAaTH3AIIH
Hay4YHO-TEXHUUYECKOH HHpOpMAIIH 1o TeME
HCCIICIOBAaHUS
IIK-2 CIIOCOOHOCTD BBITIOIHATH 3HATh.
MOJIEAPOBaHNE 00BEKTOB 1 — TpUHOHANBE paboTBl W B3aUMOJICHCTBUS  Pa3TUIHOTO
MIPOLIECCOB C LIEJbI0 aHAJIN3A U PaAMOTEXHUYECKOTO 000PYAOBAHMS;
ONTUMU3AIUH UX TTapaMeTPOB C YMeETh:
HCIIOJIb30BAHUEM UMCIOIIUXC — paszpabaThiBaTh (pmﬂqecm/le U MaTeMaTH4YECKUE MOJIEIIU
CPEJICTB HCCIIEIOBAHUH, BKIIFOYast UCCIIEyeMbIX  TIPOLECCOB, SIBICHHMH W OOBEKTOB,
CTAaHJAPTHBIC MAKCThI IPUKJIAAHBIX OTHOCSIIMXCS K IpodheccnoHabHOIl cdepe,
nporpamMm BJIAIETh.
— METOIUKaMH Pa3paboTKH (HU3MUECKIX W MaTeMaTHYECKIX
MoJIeNel McCIelyeMbIX IPOIIECCOB, SBICHUH U 0OBEKTOB,
OTHOCSIINXCS K MPoheCCHOHATBHOM cepe

2.1 Komnerennusa OK-1

Peanuzanusa koMmnereHIuii

OK-1: cnocoGHOCTh MCOJIL30BATH HHOCTPAHHBIH S13bIK B podiecCHOHATBLHOI cdepe.

Just popMupoBaHUs KOMIIETEHIIMH HEOOXO0AUMO OCYILIECTBUTD P/l ATAIIOB.

Oransl HOPMUPOBAHHSI KOMIIETEHIIMH, IPUMEHSEMBIE JIJIsl TOTO BUJIbI 3aHATHH, M UCIIOJIb3YEeMbIEC CPE/ICTBA
OLICHMBAHHMSI TIPEJICTABIICHBI B TaONHIE 2.

Tabéauma 2- Jdtanbl popMUPOBAHNA KOMIETEHIIMA U UCHOJIb3yeMble CPEACTBA ONEHMBAHMS

Cocras 3HaTh Ymerh Baagers
- HaBbIKaMu cOopa, 00pabOTKH,

TpPE/CTaBIATh Pe3yabTAThI
Conep:xka |- OCHOBHBIE MeTOnbl cOopa, aHaJlM3a M CHCTEMAaTH3alluH

uccrenoBaHuss B (dopme .
HHE 00paboTKU ¥ CUCTEMATH3AIUH HaYYHO-TEXHUIECKOH

. OTYETOB, pedeparos,

ITANoOB TEXHUYECKOH nHDOpMAaIUK . HHPOPMALTUU 1o TeMe

myOnuKanuit

HCCIICIOBAHHS.
Buasi e CamocrosTenpHas pabora o CamocTosTenpHas pabora o CamocTosiTenbHas paboTta
3aHATHHT e OTYeT 1O TpaKTHKE. o OTYeT 1O IMPAKTUKE
HUcnoan3
e CobecenoBanue e CobecenoBanne
yeMble e CobecenoBanue
e JIHEBHUK M OTYET O e JIHEBHUK U OTYET 11O

cpeacrBa | e /lud. zauer

MPaKTHKE. MPAKTHUKE
OIleHUBA
st o JTud. 3auer o Jlud. 3auet
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061111/[6 XapaKTCPpUCTUKHU MoKa3aTeje 1 KPUTCPUCB OLICHMBAHUA KOMIICTCHI MU HAa BCEX dTallaX MPUBCJACHLI B TaGJ’II/IHG

3.
Tadanna 3 — O0mue XapaKTePUCTHKH NOKa3aTeliell 1 KPUTepHeB OLIEHUBAHMS KOMIETEHI[H 110 3TanaM
Hoka3aTenn

3Harn YMmerb Baagern
" KpUTEpUHU

ObnanaeT pakTUueCKUMU OOnanaeT qUana3oHOM

. Kontponupyer paboty,
OT1anyHo Y TEOPETHYECKUMH 3HAHUSAMHU | TPAKTUYECKUX YMEHUH, HPOBOIHT OLEHK
(BbICOKHIA B TIpeJieniax u3y4aeMoi TpeOyeMBIX ISl Pa3BUTHS P Yo
. COBEPIICHCTBYET JICHCTBHS
YPOBEHB) o0Jy1acTu ¢ HOHUMaHHEM TBOPYECKUX PEIICHHH, 4GOI
TpaHUI] IPUMEHIMOCTH abcTparupoBaHus MPoOIIeM P
Beper oTBeTCTBEHHOCTH 3a
Oo0mazaer guama3oHoOM 3aBepIIeHIe 3a1ad B
Xopouio 3HaeT (aKThl, IPUHIIHIIH, MIPaKTHYECKUX YMEHHH, HCCIIeI0BAHNH,
(6a30BbIH MPOLIECCHI, OOIIHE TTOHATHS B TpeOyeMBIX [UIsl pEIICHNS MIPHUCTIOCA0INBAET CBOE
YPOBEHBb) npezenax u3y4aeMoi o0nacTi | ONpeAeneHHbBIX MpodiIeM B MOBE/ICHHE K
00J1aCTH HCCIIEIOBAHUS 00CTOATENBCTBAM B PEIICHUN
mpobiemM
Yanosaersopu-
OO6mnagaeT OCHOBHBIMH
TeJIbHO Ob6nanaer 6a30BBIMHU Paboraet npu nmpssmom
N YMEHUSIMH, TpeOyEeMbIMH IS
(moporoBbIii OOIIMMU 3HAHUAMHI HaOJII0IeHIH
BBITIOJTHEHUA MPOCTHIX 3a1a4

YPOBEHb)

DopmynupoBKa MoKa3aTeseil 1 KpUTepHeB OLIEHUBaHNA JaHHOW KOMIIETCHIIMU NpUBeieHa B Tabiule 4.

Taﬁ.lmua 4 — IToka3aTeyu u KPpUTEPUHN OLICHUBAHUS KOMIIETCHIIUU HA dTallax

IToxka3aren
3HaTh Ymern Baagern
U ¥ KpUTEPUHU
3HaeT Ymeet cBOOOTHO Brnaneer
OrjuuHo/ [~ OCHOBHbIE MeToAbl cOopa, NPEACTABIATE  PE3YJIbTAThI HaBBIKAMU coopa,
32YTEHO 00paboTKU u ucciefoBanus B (Gopme 00paboTKH, aHanIM3a H
(90-100 CHCTEMATU3ALUU OTYETOB, pedepatos, CHCTEMATU3allui  Hay4HO-
6a/1710B) TEeXHUYECKOH MH(OpMALH myOuKannit TEXHUYECKOW HMH(pOpPMALNH
TI0 TEME HCCIIeIOBAHMS.
Hmeer npezcrasieHne o YMeeT caMOCTOSITEIIEHO Brnaneer ocHOBHBIMHU
Xopomo/ |- OCHOBHBIX MeToJax cbOopa, MIPEACTAaBISITE  PE3YJIBTATHI HaBbIKAMHU cbopa,
3a4YTEeHO 00paboTku u uccrenoBaHus B (opme o0paboTkn, aHanMza W
(70-89 cHCTeMaTH3aluH OTYETOB, pedepatos, CHCTEeMAaTH3allil  HAay4HO-
06aJ1J10B) TEeXHUYECKOH MHDOpMaLUK nmyOumKanuit TEXHUYECKOH HH(pOpMALH
10 TEME UCCJIeJOBaHMSI.
Haer onpenenenus no IToka3bIBaeT HENOIHOE, JemoHcTpupyeT
v OCHOBHEIM M€TOJaM cOopa, | HEZOCTaTOYHOE yMEHHE HETIOJIHOE, HEA0CTATOUHOE
pHTeﬁziﬁeTBo 00paboTku u NPEACTaBIATh  pEe3yNbTaThl | BIIAJICHUC
/ 3a9TeH0 CHCTEMATH3ALHH uccienoBaHusi B opme HaBbIKAMHU coopa,
(60-69 TEXHUYECKOH MHDOpMaLUK OTYETOB, pedeparos, o0paboTkn, aHamM3a |
myOnuKannit CHCTEMAaTH3allMl  HAay4HO-
0aJJ10B) N
TEXHUYECKOW HMH(pOpMALNH
T10 TEME HCCIIeIOBAHMS.

2.2 Komnerennus OK-2

OK-2 cnnoco0HOCTh HCIOJIb30BAaTh HA NMPAKTHUKE YMCHUA U HABBIKHA B OPTAaHU3AINHN UCCIIECA0BATECIbCKUX U

NMPOEKTHBIX PadoT, B yNPaBJIeHNU KOJJIEKTHBOM.

Jliist hOpMHUPOBAHUS KOMITETEHIIMH HEOOXO0AUMO OCYIECTBUTD PSIJ] STAIIOB.
Oransl POPMHUPOBAHHUS KOMIICTECHIIHH, IPUMEHSIEMBIC /IS 3TOTO BUIBI 3aHATHH, U HCIIOJIL3yEeMbIC CPEICTBA
OIICHUBAHMS MPEICTABICHBI B TAOIHUIE 5.
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Tadanna 5- Iranel popMupoBaHHsI KOMIETEeHIINN M HCIOJIb3yeMble CPeICTBA OLEHHBAHMS

14

CocraB 3Harnb YMmern Baanern
HaBBIKAMU pa3paboTKu

TIPHHITHIIBT paboThl u
Copepxa . —  BBITIOJHATH aHam3 pabdoYMX MIIaHOB M MPOTPaMM

B3aUMOJICHCTBHSL PA3TUIHOTO
HHe pe3yIbTaToB MIPOBOIUMBIX MPOBEACHUS HAYYHBIX

PaTIMOTEXHUIECKOTO o N
ITANnoB 9KCIICPUMCHTOB U UCTIBITAHUI HCCIICIOBAaHHUI u

000pyI0BaHUS

TEXHUYECKHUX Pa3paboToK
Buasi e CamocrosTenpHas paboTta o CamocTosTenpHas pabora o CaMocTosiTenbHas paboTta
3aHATHI o OTYeT 1O TpPaKTHKE. o OTYeT 10 MPAKTHKE
Hcnons3
e CoOeceoBanne e CobecenoBanne
yeMble e CobecenoBanue
o J/[HEBHUK U OTYET I10 o JIHEBHUK M OTYET 110
cpeacrBa | e /lud. 3auer
MPaKTHKeE. MpPaKTHKE

OIIeHUBA
st o JTud. 3auer o JTud. 3auer

O6H.II/I€ XapaKTCPpUCTHUKHU MoKa3aTele u KPUTCPUCB OLICHMBAHUA KOMIICTCHIMH HAa BCCX dTAllaX NPUBCACHBI B Ta6J'II/IL[€

6.
Tab6aumna 6 — O0mmue xapakTepUCTHKHU MOKa3aTe/ell i KPUTepPHeB OLeHUBAHUS KOMIIETEHIINHU M0 dTanaM
IToxa3zaTean

3Harnb Ymern Baagern
H KpHUTepHH

ObnamaeT pakTnaeckuMu OOagaer guamna3soHoOM

o Kontpommpyer paboty,
OTJIHYHO U TEOPETHYECKUMHU 3HAHUSMHU MPAKTHICCKUX YMCHHH, HPOBOIHT OLEHK
(BbICOKMIA B [Ipesienax u3ydaeMoit TpeOyeMBIX [T Pa3BUTHUS P ¥ .
N COBEPILICHCTBYET JICHCTBUS
YPOBEHB) 00J1aCTH ¢ MOHUMAHHEM TBOPYECKHUX PEIICHHIA, AGOTLL
TpaHuUl] IPUMEHUMOCTH abcTparupoBaHus mMpoodsIeM P
Beper oTBeTCTBEeHHOCTS 32
OOGnamaer quamna3oHoOM 3aBepIIeHHE 3a/1a4 B
Xopowmo 3HaeT (aKThl, IPUHIHIIBI, NIPaKTUYECKUX YMECHUH, HCCIIEIOBAHNH,
(0azoBbIii MPOLIECCHI, OOIIHE MOHATHS B TpeOyeMbIX ISl pelIeHUS NPUCTIOCA0IMBAET CBOC
YPOB€Hb) mpenenax u3ydaeMon o0iactu | ompeieNeHHbIX MPooieM B MOBEJIEHUE K
00J1aCTH HCCIIeOBaHUS 00CTOSITENHLCTBAM B PEUICHUH
npobyieM
YaoBaerBopu-
A P OO0ja1aeT OCHOBHBIMH
TeJIbHO Ob6nanaeT 6a30BBIMH Paboraet mpu npsimoM
. YMEHUSAMH, TPEOYEMBIMHU IS
(moporoBwIii OOIIKMMY 3HAHUSIMH HaOJIIOIEeHU U
BBITIOJTHEHUSI ITPOCTHIX 33734

YPOBeHb)

(DOpMyJ'H/IpOBI(a MoKa3zaTejed u KPUTCPHUCB OLICHNBAHUA ,I[aHHOfI KOMIICTCHIIMU NIPHUBEACHA B Ta6J'II/ILI€ 7.

Tabéauma 7 — [Noka3zaTeau H KPUTEPUHU OLEeHNBAHUS KOMIIETeHIIMH HA 3Tamax

IToxa3aren
3HATh Ymern Baagern
H U KPUTEPHH
3HaeT VYmeer ¢cB0OOIHO Bianeer
Otamuno / |- TPUHLHUIIBL paboTHI U |- BBIIOJHATE aHajgu3 [~ HaBBIKAMH pa3paboTKu
329TEeHO B3aUMOJICHCTBUS pe3yibTaToOB  MPOBOJUMBIX padounx IUIaHOB Hu
(90-100 Pa3IUYHOTO SKCIIEPUMEHTOB " MporpamMm [IPOBEJICHUS
6a/1710B) PAAMOTEXHUIECKOTO HUCIIBITAHUI Hay4HBIX HCCJIEIOBAaHUN |
obopymoBaHus TEXHUUYECKHUX pa3padOTOK
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Hmeer npencrasieHue o YMeeT caMoCTOSTENIBHO Bnageer ocHOBHBIMU
X T OpUHIUMAX  paboTel M |- BBIIOJIHATH aHamM3 |~ HaBBIKAMH pa3paboTKu
opoiro B3aUMOJICHCTBUSA pe3yabTaTOB  MPOBOJUMEBIX pabounx IJIAHOB u
33‘“;(;{%9 Pa3IUIHOTO JKCIICPUMCHTOB " porpaMmm MPOBEICHUS
é ) PaTIMOTEXHUIECKOTO HCTIBITAHUN HAYYHBIX HCCIICAOBAHUA U
ai17108) obopynoBaHus TEXHUYECKUX Pa3pabdoTOK
Haet onpenenenus mno Iloka3bIBaeT HENOIHOE, HemoncTpupyet
VIOBIETEO npuHOMnaM — paboThl M | HEIOCTaTOYHOE yMEHHE HETIOJTHOE, HeTOCTaTOYHOE
BJIETB .
l/lTeJIIILHO B3aUMO/JICHCTBUSA - BBINOJIHATH aHanmu3 | BJaJCHUC
P | 3a9TeHO pa3IMIHOTO pe3yabTaTOB  MPOBOJMMEBIX |- HAaBBIKAMH pa3paboTKu
(60-69 PaTMOTEXHUIECKOTO JKCIICPUMCHTOB " pabounx IJIAHOB u
Ganion) 000pyI0BaHUs HCTIBITAHUN porpaMmm MIPOBEICHUS
HAYYHBIX HCCIICAOBAHUA U
TEXHUYECKUX Pa3pabdoToOK
2.3 Komnerennus OK-3
OK-3 - roToBHOCTH K aKTHBHOMY OOII[€HHIO C KOJIJIeTaMH B HAYYHOI, IPOU3BOACTBEHHOI M CONHATBHO -
o01ecTBeHHOM cdepax 1esiTeJILHOCTH. .
Jist hopMHIpOBaHUS KOMIICTEHITUH HEOOXO0AUMO OCYIIECTBHUTH P STAIOB.
Oransl GOpMHPOBaHU KOMICTEHIIIH, TIPUMCHIEMBIC IS 5TOTO BUABI 3aHATHUH, U HCIIOIB3yEeMbIe CPEICTBa
OIICHUBAHMS MPECTABJICHBI B Ta0wmIle 8.
Tab6auma 8- IdTanbl popMUPOBAHUS KOMIETEHIINU U UCTOJIb3yeMbI€e CPEACTBA OIlEeHUBAHUS
CocraB 3HaTL YMmerb Baagernb
HaBBIKAMU pa3paboTKu
MIPUHITUIIB] paboTsl u
Copepoxa N — BBIIOJIHATH aHanms paboYmx IUIaHOB W MPOTrPaMM
B3aMMOJCUCTBUA Pa3JIMIHOTO
HHEe pe3ynpTaToB MPOBOJAMMBIX MPOBEACHUS Hay4HBIX
PaTuOTEXHUIECKOTO o N
3TanoB OKCIICPUMEHTOB U UCIIBITAHUN HUCCIICAOBAaHUU u
obopynoBaHus
TEXHUYECKUX Pa3paboToK
Buasi ¢ CaMocTosTenpHas paboTta o CamocrosTenbHas paboTa e CamocrosTenbHas paboTa
3aHATHI e OTYeT 1o MpaKTHUKE. ¢ OTYeT 1o MpaKTHKe
Hcnons3
e CobeceoBanne e CobecenoBanne
yeMble o CobecenoBanue
o J[HEeBHHK U OTYET 11O o JIHEBHHK U OTYET 110
cpeacTBa o Jlud. 3ayer
MIPaKTHKE. MPaKTHKE
OIleHUBA
st o JTud. 3auer o JTud. 3auer

O6H_II/I€ XapaKTCPpUCTHUKHU MoKa3zaTejed 1 KPUTCPUECB OLICHMBAHUA KOMIICTCHIMHU HAa BCEX 3TallaX MPUBEACHBI B Ta6J'II/II_[e

9.

Tabéauna 9 — O0mmue XxapakTepUCTHKHU NMOKa3aTeJeld i KPUTEPHeB OLEHUBAHUS KOMIIETEHIINH M0 dTanaM

00J1aCTH UCCIIEIOBAHUS

IToxa3aTean
3HAThb Ymern Baagern
H KpPHUTEpHH
ObnanmaeT pakTHIeCKUMU OOmazaer n1rMana3oHOM
o Kontponupyer paboty,
OT1/aH4YHO U TEOPETHYCCKIUMH 3HAHUSIMH MPAKTHICCKUX YMCHHH, HPOBOIHT OLEHK
(BBICOKMIA B IIpeieIax u3ydaeMoi TpeOyeMBIX JUIS Pa3BUTHUS P ¥ .
N COBEPILCHCTBYET JCHCTBUS
YPOBEHB) 00J1aCTH C MOHUMAHHEM TBOPYECKHUX PEIICHHIA, AGOThL
rpaHUI] TPUMEHHUMOCTH abcTparupoBaHus MpoodIIeM p
OOGnamaer quamna3oHOM Beper oTBeTCTBEHHOCTH 32
Xopowmo 3HaeT (hakThbl, MPUHITUIIHI, NIPaKTU4YECKUX YMEHUH, 3aBEpLICHUE 3a]1a4 B
(06a3oBbIii MPOLIECCHI, OOIIHE MOHITHS B TpeOyeMbIX JIJISl pEeIICHHS HCCIENOBAaHUH,
YPOBEHb) mpezenax u3ydaeMoit o6JacTi | ompeneneHHBIX MpodieM B MIPHUCIIOCA0INBAET CBOE

IIOBCACHUEC K

CornacoeaHa Ha noprtane Ne 5637



16

00CTOSATENLCTBAM B PEIICHUN
npo0biaemM

Yaosaersopu-
TeJIbHO
(TmoporoBbIii
YPOBEHBb)

O0Omamaer 60a30BBIMH
OOIIMMH 3HAHUSIMH

O0azaeT OCHOBHBIMH
YMEHUSAMH, TPEOYEMBIMHU IS
BBITIOJTHEHUSI TPOCTHIX 33724

Paboraet npu npssmom
HaOJIIOACHUU

CDOpMyJ'H/IpOBKa nokasarejieil u KPUTCPUCB OLICHNBAHU JaHHOM KOMIIETCHITUU MpUBCJICHA B Ta6nnue 10.

Taﬁ.lmua 10 — IToka3areau u KPpUTEPUHN OLICHUBAHUS KOMIIETCHIIUU HA dTamax

IToxa3arTen
3Harn YMmerb Baagern
U M KPUTEPUH
3Haer VMmeeT cB0OOIHO Brnaneer
OrjiuuHo/ [ TPUHIIHIIGL paboThI U |- BBINOJHATH aHalmu3 [~ HaBBEIKAMH pa3paboTKu
3a4TeHO0 B3aMMOJICHCTBUS pe3ynbTaToB  MPOBOJUMBIX pabounx ILUIAaHOB u
(90-100 Pa3TUYHOTO SKCIIEPUMEHTOB U MporpamMm MIPOBEJICHUS
6a/1710B) PaInOTEXHUIECKOTO HUCIBITAaHUN HAyYHBIX HCCIICAOBAaHUHA U
o0opynoBaHUs TEXHUYECKUX Pa3padoTOK
Wwmeet npencrasieHne o YMeer caMOCTOSATEIBHO Bnaneer ocHOBHEIMU
— mOpuHOUIMax — paboTHI A |- BBIIOJHATH aHaIM3 [~ HaBBIKAMH pa3paboTKu
Xopomwo/ B3aMMOJIEHCTBUS pe3yIbTaToOB  MPOBOJUMEIX pabounx IUIaHOB u
3a4TEHO Pa3IUIHOTO 9KCIEPUMEHTOB 51 porpamMmm TIPOBEICHUS
(70-89 paauoTEXHUYECKOr o UCIBITAaHUHN Hay4HbIX HCCIEAOBaHUN U
6as108) obopynoBanus TEXHUUYECKUX pa3pabOTOK
Jaert ompeneneHus mo TTokxa3sIBaeT HEMIOIHOE, HdemoHCTpHpYET
y NpUHIMIAM  paboTel W | HENOCTATOYHOE YMEHHE HETIOJIHOE, HEJOCTATOYHOE
p“Teﬁzi‘geTBo B3aMMOJIENCTBUS —  BBIIOJIHATD aHanu3 | BiIaACHHE
/ 3a9TeHo pa3IMIHOTO pe3yIbTaTOB  MPOBOJWMEIX |- HAaBBIKAMH pa3paboTKu
(60-69 PagMOTEXHUYECKOTO 3KCHepI/IMevHTOB 31 pabounx IUIaHOB H
6a/1108) 000pyI0BaHUSA HCTIBITAHUN porpamMm HpOBe}IeVHI/IH
Haqumx HUCCIICAOBAHUU U
TEXHUUYECKHUX pa3pabOTOK
2.4 Komnerennusa OK-4
OK-4 - cioco0HOCTH AJANTHPOBATHCS K M3MEHAIOIIUMCS YCJIOBHSIM, ePEOeHNBATH HAKOILIEHHBIH OMBIT,
AHAJM3HPOBATH CBOH BO3MOKHOCTH..
Juist hopMHUpOBaHUS KOMIIETEHITUH HEOOXO0AUMO OCYIIECTBHUTE P STAIOB.
Oranbel OpMHPOBaHUSI KOMIECTESHITIH, TPUMECHIEMBIC JJIs 3TOTO BUABI 3aHATHH, U MCIIOJIB3yEeMbIC CPECTBA
OIICHUBAHHUS MPEICTaBICHEI B Tabmmme 11.
Taéauma 11- Iransl GpopMHEPOBAHHS KOMIIETEHIIHH H HCIIOJb3yeMble CPeICTBA OLeHUBAHUS
CocraB 3HATh Ymern Baagernb
HaBLIKAMU pa3paboTKu
Conep:xa HpI/IHHI/IHL‘I’ paboTi v BBIIOJIHATD aHaJIN3 pabounx IUTAHOB M MPOTPaMM
HHE B3AMMONCHCTBHA Da3THIHOTO pe3ynbTaToB MIPOBOJUMBIX [IPOBEJICHUS HAYYHBIX
3TaNoB PalHOTEXHIHECKOTO SKCIEPUMEHTOB M UCIIBITAHU I HCCIIEIOBAHUN 17§
obopymoBaHus
TEXHUYECKHUX pa3paboToOK
Buab! o CaMocTosTenbpHas padoTta o CamocrosTenbHas paboTa e CamocrosTenbHas paboTa
3aHATHI e OTYeT 1o TpaKTHKE. e OTYeT 10 MpaKTHKE
Hcnoans e CobecenoBanue e CobecenoBaHue e CobecenoBanne
yemble o Jlud. 3auer ® JIHEBHUK U OTYET 1O e JIHEBHUK U OTYET 11O
cpeacrsa MpaKTUKE. IIpaKTUKe
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OllCHUBA
HUA

o JTud. 3auer

o Jlud. 3auer

OO1mue XxapaKTEepPHUCTHKH MTOKa3aTeNei M KpUTEPUEB OIICHNUBAHMS KOMIICTEHIINH Ha BCEX JTalax MPUBEACHBI B TaOIHIIE

12.
Tabémuma 12— O61mue XapakTePUCTHKH MOKa3aTeslell 1 KpUTepHeB OIeHUBAHUS KOMIETEHIINH 0 ITANaM
Hoka3aTenn

3Harn YmMmerb Baagern
H KpUTepHH

ObnanaeT pakTUIeCKUMU OO0nanaeT qUana3oHOM

. KonTtponupyer paboty,
OT1auuHo U TEOPETHYCCKUMHU 3HAHUSIMH | TPaKTUYCCKUX YMCHUH, HPOBOIHT OLEHK
(BBICOKHA B TIpeJiesiax u3y4aeMoi TpeOyeMBIX [T Pa3BUTHUS P Yo
. COBEPIICHCTBYET JICHCTBHS
YPOBEHBb) 00J1acTH ¢ TOHUMaHUEM TBOPYECKUX PCIICHHIA, 4GOI
TpaHUI] IPUMECHUMOCTH abcTparupoBaHus IpoodIeM P
Beper oTBeTCTBEHHOCTH 3a
OO6nazgaeT quanasoHOM 3aBeplICHHE 3a/1a4 B
Xopouio 3nHaeT QaKThl, MPUHITUIIEI, MPAKTHICCKUX YMCHHH, HCCIIeIOBAHMNH,
(6a30BbIii TIPOIIECCHI, OOIIUE TOHATHS B TpeOyeMBIX IS PEUICHHUS MPUCTIOCA0TNBACT CBOEC
YPOBEHBb) mpezenax u3ydaeMoit o6acTi | ompeneNeHHBIX MpodieM B MOBE/ICHHE K
00JTacTH UCCIICIOBAHUS 00CTOATENECTBAM B PEUICHUN
mpobiemM
Yanosaersopu-
ObnamaeT OCHOBHBIMHU
TeJIbHO Ob6nanaer 6a30BBIMHU Paboraer npu nmpssmom
. YMCHHSAMH, TPEOYEMBIMH IS
(nmoporosbrii 00IMMHY 3HAHUSIMA HaOTI0ICHUH
BBINOJTHEHHS POCTHIX 3a/1a4

YPOBEHb)

dopmynupoBKa MokaszaTteei U KpUTEPUEB OLIEHUBaHUs JaHHOH KOMIIETEHIIMY ITpHUBe/ieHa B Tadmune 13.

Taﬁ.lmua 13 — IToka3areau u KPUTEPUHN OLICHUBAHUS KOMIIETCHIIUU HA dTalax

IMoka3zaTen
3HaThb YMmernb Baanernb
H U KpUTEpPUH
3HaeT YmeeT cBoOOHO Bnaneer
OT/IM4HO / MIPUHIUIIBL paboThI U [~ BBINOJIHATD aHaIu3 [~ HaBBIKAMH pa3paboTku
32YTEHO B3aUMOJEHCTBUS pe3ynpTaToB  IIPOBOAUMBIX pabounx IUIaHOB 31
(90-100 Pa3IUnIHOTO JKCIICPUMECHTOB u nporpaMm MIPOBEACHHSI
6aJ1710B) paauoTEXHUYECKOr O HUCIIBITAHUNU HAay4YHBIX MWCCIEIOBAaHUN U
00opynoBaHUs TEXHUYECKUX Pa3padoTOK
HNwmeer npencrasnenne o VYMeeT caMoCTOATEILHO Braneetr ocHOBHBIMU
OpUHIMAX  paboTBl W |- BBIIOIHATH aHalu3 [~ HaBBIKAMU pa3paboTKu
Xopouro / B3aUMOJCHCTBUS pe3yIbTaToOB  MPOBOJUMEIX pabounx IJIAHOB u
3a4TEHO Pa3IMIHOTO SKCIICPUMECHTOB u porpamMm MIPOBEICHUS
(70-89 PaInOTEXHUIECKOTO HCIIBITAHHH HAyYHBIX HCCIICAOBAaHUHA U
6a1108) 000pyI0BaHUS TEXHUYECKUX Pa3paboTOK
Jaer ompeneneHus mo IToka3bIBaeT HEMOIHOE, HdemoHCTpHpYET
v OpuUHOUIaM  paboTel ¥ | HENOCTATOYHOE YMEHHUE HEIOJTHOE, HEJIOCTATOYHOE
p“Tej:::'geTBo B3aUMOJECHCTBUS —  BEIIOJIHATH aHanmu3 | BIIAJCHHUC
/ sa9TeHo pa3IMIHOTO pe3yIbTaTOB  MPOBOJMMEIX |- HaBBIKAMH pa3paboTKu
(60-69 PaIMOTEXHUIECKOTO OKCIIEPHMEHTOB u padounx [JIAHOB u
6a/1108) 000pynoBaHusA HCTIBITAaHUN IIpOTrpaMM HpOBe}IevHI/IS{
Hay‘{HBIX HUCCIICAOBAHUU U
TEXHUYECKUX pa3paboToK

2.5 Komnerenuusa OIIK-2
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OIIK-2 - ciocoGHOCTHh HCMOJIB30BATH PE3YJIbTATHI 0CBOCHH TUCHUILUINH MPOTPAMMbI MATHCTPATYPHI..
Jist hopMUpPOBAHUS KOMIICTCHIIUH HEOOXOAUMO OCYIIECTBUTH PSIJ] ITAIIOB.
Oranbl OpMHUPOBAHUS KOMICTEHITHH, TIPUMCHIEMBIC JIJIS 3TOTO BUBI 3aHATHH, U HCIIOJIB3yEMbIC CPEICTBA
OIICHUBAHMS MPEJCTABIICHEI B Tabmuie 14.

Taﬁ.lmua 14- Dransl (l)OpMI/IPOBaHHSI KOMIICTCHIMH U UCIIOJIB3yE€MbI€ CPE/ICTBA OLHCHUBAHUSA

18

CocraB 3Harn YMmerb Baagerpb
METOIMKaMHU pa3paboTku
— paspabarbIBaTh (QU3NYECKUE U
. (busngeckux u
TpeOoBaHUS  JEHCTBYIOLIMX MaTeMaTH4ecKHe MOJIETIH .
Copnepixa MaTeMaTHYeCKUX  Mojeneit
OTpacIieBBIX " HCCIIEeTyeMbIX MPOLIECCOB,
HHE > HCCIEIYeMbIX MIPOLIECCOB,
MEKAyHApOIHBIX CTaHAAPTOB SIBICHUH u 00BEKTOB, @
ITaNoB SIBIICHUH " 00BEKTOB,
B 00J1aCTH PAIMOTEXHUKH OTHOCSIIIIIXCSI K
. OTHOCSIIIIXCS K
npogeccHOHANIBbHOI chepe .
npogeccHoHaNbHOH chepe
Buabl e CamocTosTensHas paboTa e CamocTosTenbHast paboTa o CamocTosTenpHas padoTta
3aHATHH] e OTYeT 1o IpaKTHKE. e OTUeT 10 NPAKTHKE
Hcnoun3
e CobecenoBaHme e CobecenoBanue
yemble e CobecenoBanne
® JIHEBHUK U OTYET IO e JIHEBHUK U OTYET 1O
cpeacrea | e Jlud. 3auer
MIPaKTHKe. MPaKTHKE
OLIEHNBA
st o JTud. 3auer o JTud. 3auer

OO01He XapaKTePUCTUKH TIOKa3aTeNiel 1 KpUTEPHEB OIICHUBAHMSI KOMIICTCHIIMH Ha BCEX dTamax MPUBEICHBI B TaOJIHUIIC

15.
Tadanna 15— Ofmue xapakTepucTHKHU NoKa3aTesieii 1 KpUTepHeB OLeHUBAHUSI KOMIIETEHIIMH 110 3Tanam
IToxka3zarenu

3HaTL YMmerb Buaagernb
U KpUTepUuu

ObnanaeT pakTUIeCKUMU OO0nanaeT qUana3’oHOM

. Kontpoaupyer paboty,
Otiau4HO U TEOPETUYECKUMU 3HAHUSAMU NPaKTUYECKUX YMEHUH, HIPOBOIHT OLEHK
(BBICOKMIA B IIpeJieNax u3y4aeMoi TpeOyeMBbIX I Pa3BUTUA P Yo
. COBEPIICHCTBYET JISHCTBHS
YPOBEHBb) 00J1acTh ¢ HOHUMaHHEM TBOPYECKUX PEIICHHH, AGOThL
IpaHUL IPUMEHHUMOCTH abcTparupoBaHus npoodiIeM P
bepeT 0TBETCTBEHHOCTS 32
Obnanaer quana3oHOM 3aBeplleHNE 3aa4 B
Xopouio 3HaeT (aKThl, IPUHIIHITH, NPaKTHYECKUX YMEHHH, HCCIIeIOBaHHH,
(6a30BbIii MPOLIECCHI, OOLIHE TTOHATHS B TpeOyeMBIX ISl peIeHUS NPUCIOCA0IMBAET CBOE
YPOBEHb) npenenaax u3ydaeMoi obnacti | onpeneseHHBIX NpodieM B MOBEJICHUE K
00JIaCTH HCCIICOBAHUS 00CTOSITENILCTBAM B PEIICHUH
mpobiemM
Ynosaersopu-
A P Obyanaer OCHOBHBIMH
TeJIbHO Ob6nanaer 6a30BBIMU Paboraer npu npssmom
. YMEHUAMH, TPeOYEeMBIMHU IS
(moporoBbIii 00IIMMU 3HAHUAMHI HaOJI0IeHIH
BBIMTOJIHCHUSA MTPOCTHIX 3a1a4

YPOBEHb)

DopmynupoBKa MokazaTeel 1 KpUTEPUEB OLICHUBAHMS IaHHOW KOMIIETEHIIMY NpUBeieHa B Tadmuie 16.

Taﬁ.lmua 16 — IMoka3aTeau u KPUTEPUHU ONCHUBAHUA KOMIIETCHIUMU HA dTalax

IToxa3arTen
M ¥ KpUTEpHHU

3uarn

YmMmerb

Baagern
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3Haer YMmeeT ¢cBOOOIHO Bmaneer
— TpeboBaHUs NEHCTBYIOIIMX |- pa3pabaThiBaTh (HU3HUYECKUE METOIUKAMH  Pa3pabOTKH
OtyiyHo / OTpacIleBBIX u U MaTeMaTH4ecKUe MOJECIH (bu3HYeCKuX u
3a4TEeHO MEXIYHAPOIHBIX UCCIIEyeMbIX  IPOLECCOB, MaTeMaTH4ecKUX MoJIeer
(90-100 CTaHIapTOB B  oOiactu SIBICHUA U OOBCKTOB, HCCIENyeMBIX  TMPOIIECCOB,
0aJ1J10B) PaIoOTEeXHUKU OTHOCSIIIMXCS SBICHUH ¥ OOBEKTOB,
npodeccHoHaNbHOM chepe OTHOCSIIIHXCS K
npodeccHoHaNIbHOI chepe
Wmeer npezcraBieHue o YMeeT caMOCTOSITEIIEHO Bnaneer ocHOBHbIMU
— TpeOOBaHUAX ACHCTBYIOMIMX [~ pa3padaTeiBaTh (U3MUECKUE METOJUKAMH  Pa3padOTKH
Xopomo / OTpacieBbIX u U MaTeMaTHYeCKUe MOJICIH (bu3nIecKuX "
3a4TeHO MEKIAYHAPOIHBIX HCCIIEyeMbIX — IIPOLECCOB, MaTeMaTH4eCKHX  MoJeieit
(70-89 CTaHiapToB B  obmactu SBICHUII ¥ OOBEKTOB, HCCIEIyeMbIX  MPOLECCOB,
0a/1J10B) panInOTEeXHUKH OTHOCSIINXCS SIBIICHUI u 00BEKTOB,
npogecCHOHANBHOI chepe OTHOCSIIIHXCS K
npodeccroHanbHOl chepe
Haet onpenenenus mno Iloka3bIBaeT HENOIHOE, HemoHcTpupyet
- TpeOOBaHMAM HEJIOCTaTOYHOE YMEHHE HETIOJIHOE, HEAOCTATOUHOE
V10B1eTBo JICUCTBYIOIUX OTpPAacleBbIX |- pa3pabarbiBaTh (U3MYECKue | BIaJCHUC
pHTEEHO u MEXIAYHapOIHBIX U MaTeMaTU4YCCKHUE MOJCIU METOJIUKaMU pa3paboTku
| 3a9TeHO cTaHiaptoB B  olmactu HCCIIE/lyeMbIX  TIPOLIECCOB, ¢busnyecKux n
(60'69 PaanuoOTEXHUKHU SABJICHUU u O6"beKTOB, MaTeMaTHYCCKUX MoJaeJIen
OTHOCSIIUXCS HCCIIEyEeMbIX  MPOLIECCOB,
0a/1J10B) . 9
npogecCHOHANBHO chepe SBICHHH W  OOBEKTOB,
OTHOCSIIUXCS K
npodeccCHOHANIBHOI chepe

2.6 Komnerennus OIIK-4

OIIK-4 - ciocoGHOCTH CAMOCTOSITEJILHO MPHOOPETATh H HCIOJIb30BATH B MPAKTHYECKOI 1eATEJIbHOCTH HOBBIE

SHAHUA M1 YMCHUSA B cBoeil HpeIlMeTHOﬁ 00J1acTH..

Junst popMupoBaHUs KOMIIETEHIIUH HEOOXOIMMO OCYILECTBUTD PSiJl ATAIIOB.
Oransl HOPMUPOBAHHSI KOMIIETEHIIMH, IPUMEHSEMBIE /ISl TOTO BUJIbI 3aHATHIH, M UCIIOJIb3YEeMbIE CPE/ICTBA
OIICHUBAHMS MIPECTaBICHbI B Tabmume 17.

Taﬁ.lmua 17- Sransl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIIMH U UCIOJIBb3yEeMbI€ CPE/ICTBA OLICHUBAHUSA

Cocras 3HaTh Ymerh Baagers
— CaMOCTOSITEJIbHO — BBIIIOJIHATh HaBBIKaMHU cbopa, 00paboTKH,
Conep:xka |- OCHOBHBIE MeTOnbI  cOopa, SKCIIEPUMEHTAIbHbIE aHanmM3a W CHUCTeMaTH3alliH
HHe 00paboTKU ¥ CUCTeMAaTU3AINH UCCIICJIOBAHMSI JJISI PEIICHUS HayYHO-TEXHUUYECKOH
3TaNnoB TEXHUYECKO# nHpopMaIuu HAyYHO-UCCIIEI0BATEIbCKUX U nHpOpMaIun 1o TeMe
MIPOU3BOJICTBCHHBIX 33124 HCCIICIOBaHHS.
Bunabr ¢ CamocrosiTenpHas pabota o CamocTosTenpHas pabora o CamocTosTenpHas paboTta
3aHATHI e OTueT N0 NpaKkTHKE. e OTyeT no NpaKkTHKe
Hcnoan3
o CobecenoBanue e CobecenoBanue
yeMble e CobecenoBanue
® JIHEBHUK U OTYET IO e JIHEBHUK U OTYET 11O
cpeacTBa o JTud. 3auer
TIPaKTHUKE. MIPAKTUKE
OLlEHMBA
st o JTud. 3auer o Jlud. 3auet

061111/16 XapaKTCPpUCTUKHN MoKa3zaTejed 1 KPUTCPUECB OLICHMBAHUS KOMIICTCHIIMU Ha BCCX 3TAallaX MPUBEACHBI B Ta6J'H/III€

18.

Tabanua 18 — O6uue XapaKTepUCTHKY N0Ka3aTeleil  KpUTEepHeB OlleHMBAHNSI KOMIETEHIUHU 10 3Tanam

IToxa3zaTenn
U KPUTEPUH

3Harn

YmMmerb

Baagern
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Ob6nagaet GakTHIECKUMH Oo0Omagaer guamna3oHoOM
. Kontpommpyer paboty,
OT/IHYHO 1 TEOPETHYECKUMHU 3HAHUSIMHU MMPAKTHYECKUX YMCHHH, HPOBOIHT OLEHK
(BBICOKMIA B IIpefieiax u3ydaeMoi TpeOyeMBIX [T Pa3BUTHUS P Y .
N COBEPILCHCTBYET JCHCTBUS
YPOBEHB) 00/1aCTH ¢ IOHUMaHUEM TBOPYECKUX PCIICHHUIA, 4GOI
TpaHUI] IPUMECHUMOCTH abcTparupoBaHus MpooeM p
Bepet 0TBETCTBEHHOCTH 3a
OOGnamaer qUamna3oHOM 3aBepIlCHIE 3a7a4 B
Xopomro 3HaeT (PaKThl, MPUHITUIIEI, MPAKTUICCKUX YMCHHH, HCCIIEIOBAHUH,
(6azoBbIii MPOIIECCHI, OOIIUE MOHITUS B TpeOyeMBIX [T PEUICHHUS MPUCIIOCA0IUBACT CBOE
YPOBEHBb) mpezenax u3ydaeMoii o6JacTi | ompeneNeHHBIX MpodieM B IIOBEJICHHE K
00J1aCTH HCCIIENOBAHUS 00CTOATENTECTBAM B PEUICHUN
mpobiemM
Yaosaersopu-
O0agaeT OCHOBHBIMH
TeJIbHO Ob6nanaer 6a30BBIMU Paboraer npu nmpssmom
. YMECHHSAMH, TPEOYyEMBIMH IS
(moporoBbIii OO0IIMMH 3HAHUSIMH HaOJIONEHUHN
BEITIOJTHEHHSI ITPOCTHIX 3a7a4
YPOBeHb)

dopMmynHpoBKa MoKazaTene 1 KpUTEPUEB OLICHUBAHMS JaHHOW KOMIIETEHIINY NIpHBeieHa B Tabaune 16.

Tabéauna 19 — Ioka3aTe i 1 KPpUTEPHH OLEHHBAHUS KOMIIETEHIIUH HA 3Tanax

Ioxa3arten
3HaTh Ymern Baaners
H U KpUTEPUH
3Haer Ymeet cB0OOTHO Bnageer
OrjuuHo/ |- OCHOBHBIE MeTOABl cOOpa, [~ CaMOCTOSTEIHHO BBHITOTHATH HaBBIKAMU cbopa,
32YTEHO 00paboTKU u IKCICPUMCHTAIBHBIC 00paboTKH, aHanMM3a |
(90-100 CHUCTEMATHU3aLUU HCCIIE0BAHUS IJIs pELIEHUs CUCTEMAaTH3allUd  HAy4YHO-
6aJ1710B) TEXHHUYECKOH MH(DOpMaLUK Hay4YHO-HCCIIEJ0BATEIbCKUX TEXHUYECKOH HH(POpPMAIIH
Y MIPOM3BOACTBEHHBIX 33/1a4 10 TEME UCCJIeJOBaHMSI.
Nwmeet npencrasnenue o YMeeT caMoCTOATENbHO Bnaneer ocHOBHbIMU
Xopomo/ [~ OCHOBHBIX MeTOJax cOOpa, [~ CaMOCTOSATEIHHO BHITIONHATH HaBBIKAMU cbopa,
3a4YTEHO 00paboTku u 9KCICPUMCHTAIBHBIC 0o0paboTkn, aHanmM3a W
(70-89 CUCTEMaTH3aluU HCCIICAOBAHUS JIIS PEIICHUS CHUCTEMATH3allMd  HAyYHO-
0aJ1710B) TEXHUYECKOH nHpOpMaIHu HAYYHO-HCCIIEI0BATEINECKAX TEXHUYECKOH WH(pOpMauu
Y TIPOU3BOCTBEHHBIX 3a7a4 IO TEME HUCCIICIOBAHMUS.
Jaert omnpeneneHus mo [Toxa3siBaeT HEMOIHOE, HdemoHCTpHpYeT
v OCHOBHBIM M€TOJaM cOopa, | HEI0CTaTOYHOE yMEHHE HETIOJTHOE, HETOCTaTOYHOE
pnTeE:EJ;eTBO 00paboTku U [~ CaMOCTOSTENbHO BBIMOJHATH | BIaJ€HUE
/ 329Teno CI/ICTeMaTI/I?y%I_II/II/I OKCIICPUMEHTAJIbHBIC HaBbIKaMH c6opa,
(60-69 TEXHUYECKOH MHDOpMaLUK UCCIIeIOBAHUSA [T PEILICHUS o0paboTkn, aHamM3a |
Ganion) Hay4YHO-HCCIIEI0BATENLCKUX CHCTEMATH3ALMH  HAYHO-
1 IPOM3BOJCTBCHHBIX 3a/la4 TEXHUYCCKOU I/IHq)OpMaL[I/II/I
10 TEME UCCJIeJOBaHMSI.

2.7 Komnerennus OIIK-5

OIIK-5 — roToBHOCTH 0()OPMIATH, MPEACTABIATD, TOKJIAABIBATH H APT'YMEHTHPOBAHHO 3AIINIIATH Pe3yIbTAThI
BBINOJIHEHHOI Pa0oTHI..
Just popMupoBaHMs KOMIIETEHIIMM HEOOXO0IMMO OCYIECTBUTD PSIJ] ITAIIOB.
Orarnsl GOpMUPOBAHUS KOMIIETEHIINHN, IPUMEHSIEMBIE /IS TOTO BUJIbI 3aHATHH, M UCIIOIb3YeMbIE CPE/ICTBA
OIICHUBAHHUS MIpeCcTaBIeHbI B Tabmuie 20.

Taﬁ.lmua 20- Oranel (l)OpMﬂpOBaHl/lfl KOMIICTCHIIMU U UCII0JIb3YEMbIEC CPEACTBA OLICHUBAHUA

CocraB 3Harnb Ymern Baanernb
Copep:xa [~ OCHOBHBIE MeTOABl cOopa, |- WPEACTaBIATH pe3ynbTaThl |- HaBBIKaMU cOopa, 00paboTKH,
HHE 00pabOTKU U CHCTEMATU3AIIH HCCIIeIOBAHUSI B tbopme aHaaW3a M CHUCTEMAaTH3allMU
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ITANoB TEeXHUYECKOI nHpopManun OTYETOB, pedepatos, HayYHO-TEXHUUYECKON
yOIuKaIui nHbOpMaN o TeMe
HCCIICIOBAHHS.
Buabl e CamocTosTensHas paboTa e CamocTosTenbHast paboTa o CamocTosTenpHas padoTra
3aHATHIH e OTueT no NMpakTHKe. e OTueT Mo NpaxkTHKe
Hcnonss
e CoOeceoBanne e CobecenoBanne
yeMble e CobecenoBanue
o J[HEBHUK 1 OTYET 110 o JIHEBHUK M OTYET 110
cpeacrea | e Jlud. zauer
MIPaKTHKE. MPaKTHKE
OIleHUBA
st o JTud. 3auer o JTud. 3ager

061111/16 XapaKTCpUCTUKHU nokasarejieil u KPUTCPUECB OLICHMBAHUA KOMIICTCHIIMU HAa BCEX dTallaX MPUBCACHLI B Ta6n1/1ue

21,

Tabéauna 21 — O0uue XapaKkTepUCTHKH MOKa3aTeseiil 1 KpUTepueB OlleHUBAHUSA KOMIETEHIIMH M0 ITanaM

Hoka3aTenn

3Hath YMmerb Baapers
U KPpUTEPUHU

Ob6nanaeT pakTUIeCKUMU OO0nanaeT qUana3’oHOM

. Konrponupyert pabory,
Otan4Ho U TEOPETHYECKUMHU 3HAHUSAMHU | TPAKTUYECKUX YMEHHIA, HIPOBOIHT OLEHK
(BbICOKHIA B IIpeieIax u3ydaeMon TpeOyeMBbIX ISl Pa3BUTHS P Y
. COBEPIICHCTBYET JICHCTBHS
YPOBEHb) 001acTH ¢ TOHUMaHUEM TBOPYECKUX PEIICHHH, AGOTLL
rpaHUI] IPUMEHUMOCTH abcTparupoBaHus poodIeM P
Beper 0TBETCTBEHHOCTH 3a
Ob6nagaeT quana3oHoOM 3aBeplUICHHE 3a/1a4 B
Xopouio 3nHaeT QaKThl, MPUHITUIIE, MPaKTHYECKUX YMEHHUH, HCCIIeIOBAHMNH,
(6a30BbIii TIPOIIECCHI, OOIIUE MTOHATHS B TpeOyeMBbIX ISl peLICHUsI MPUCTIOCA0INBACT CBOC
YPOBEHBb) npezenax u3y4aeMoi o01acTi | onpeaeneHHbIX MpodieM B HOBE/ICHHE K
00J1aCTH HCCIIeIOBAHUS 00CTOATENBCTBAM B PEILICHUN
npobiieM
Yaosaersopu-
P OOnagaeT OCHOBHBIMU
TeJAbHO Ob6nanaeT 6a30BBIMH Paboraet mpu npsimoM
. YMEHUAMH, TPeOYEeMBIMHU IS
(moporoBbIii 00IIMMU 3HAHUAMHI HaOJI0IeHIH
BBIMIOJIHCHUSA MTPOCTHIX 3a1a4

YPOBEHb)

®dopMyMpoBKa MoKa3aresieil ¥ KpUTEPHEB OIICHUBAHKS JAHHOW KOMIIETEHIIMY TPUBEICHA B TadmuIe 22.

Tabéaumna 22 — [oka3aTesin 1 KPpUTEPHH ONEHHBAHUS KOMIIETEHIINH HA 3Tanax

IToxa3arten
3HAThb Ymern Baagern
H U KPUTEPHH
3HaeT Ymeet cBOOOTHO Brnaneer
OTJu4Ho / OCHOBHBIC METOIBI cOOpa, [~ TPEACTaBIATH pEe3yNbTaTHl |- HaBBIKAMHU coopa,
32YTEHO 00paboTku u uccrenoBaHus B (opme o0paboTkn, aHamm3a |
(90-100 CUCTEMaTH3aluu OTYETOB, pedepaTos, CUCTEMATH3allMd  HAy4YHO-
6a/1710B) TEXHUYECKOH nHpOpMaIHu myOnuKanuit TEXHUYECKOH WH(pOpMauu
IO TEME HUCCIICIOBAHMUS.
Mmeet npencrasienue o YMeeT caMOCTOSITEILHO Bnaneetr ocHOBHBIMU
Xopomo/ |- OCHOBHBIX METOAax cOOpa, |- TMPENCTaBIsATh PE3YNbTaThl [~ HaBBIKAMH cbopa,
324TEHO 0bpaboTku u uccienoBanuss B (popme 00paboTkn, aHaMM3a H
(70-89 CHUCTeMAaTH3AIH OTYETOB, pedeparos, CHUCTeMATH3allii  HAy4HO-
06aJ1J10B) TEeXHUYECKOI nHpopMamn myOnuKanuit TEXHUYECKOH WHpOpManuu
10 TEME HMCCIIeIOBaAHHS.
Ynosaerso Haet onpenenenust 1o [Toka3piBaeT HEMOIHOE, JeMoHcTpupyer
PUTEIBHO —  OCHOBHBIM MeToaM cbopa, | HemoCTaTo4HOE yMEHHE HETOJIHOE, HEJJOCTATOYHOE
/ 3a4TeHo 00paboTku U [~ MpeACTaBIsATh PEe3ynbTaThl | BIIAJACHHE
(60-69 cHcTeMaTH3aluH uccienoBanuss B (oOpMe [ HaBBIKAMHU cbopa,

CornacoeaHa Ha noprtane Ne 5637



22

0aJLI10B)

TEXHUYECKOH HHPOpMAITIH

OTHETOB,
myOIuKanni

pedeparos,

00paboTkn, aHAIM3a |
CHCTeMaTH3al[Ml  HAY4HO-
TEXHUYECKOH WHpOpMauu
0 TEME HCCIICIOBAHUSL.

2.8 Komnerennus ITK-2

MK-2 — cioco0HOCTH BHINOJTHATH MOJIEIHPOBAHNE 00HEKTOB 1 MPOI[ECCOB C NMEJbK) AHAIN3A H ONTHMHU3ANHHA X
MApPaMeTPOB C MCIO0JIb30BAHHEM HMEKINXCS CPEACTB MCCIeT0BAHNUIA, BKIKYAS CTAHAAPTHHIE MAKEThI
NPUKJIATHBIX MPOTPaAMM..

Just popMupoBaHUs KOMIIETEHIUH HEOOXOAUMO OCYILECTBUTD PSiJl ATAIIOB.

Oransl GOPMUPOBAHUS KOMIIETCHIIMH, IPUMEHIEMBbIC JJIsl STOT0 BUJBI 3aHITHH, U UCIIOJIB3yEMbIE CPEACTBA
OIICHUBAHMS MIPEICTABICHEI B Tabmmie 23.

Tabéauua 23- Itansl GOpMUPOBAHUS KOMIIETEHIIHH H HCIOJIb3yeMble CPeCTBA OLeHUBAHUS

CocraB 3Harnb YMmern Baanern
METOIUKAMHU pa3paboTku
— pa3pabatbIBaTh (HU3MUYECKUE U
¢du3ngecKnx u
MPUHIUITEI paboTsI u MaTeMaTHYECKHe MOJICTIH .
Copnepixa . MaTeMaTUYECKUX  MOjeneit
B3aUMOJICHCTBUS PA3THYHOTO HCCTIeIyeMbIX MPOLIECCOB,
HHE . HCCIeyeMbIX MPOILIECCOB,
PaarOTEeXHUYECKOTO SIBIICHUIA u 00BEKTOB, @
ITANnoB SBIEHHI W OOBEKTOB, OT-
obopynoBaHus; OTHOCSIIIMXCS K
- HOCAIIUXCS K
npodeccroHanbHoOl chepe N
npodeccroHansHoOH chepe.
Buasi ¢ CamocTosTenpHas paboTta o CamocTosTenbHas pabora e CamocrosTenbHas paboTa
3aHATHH e OTueT no NmpaKkTHKe. e OTueT Mo NpaxkTHKe
Hcnonss
e CoOecemoBaHne e CobecenoBanne
yeMble e CobecenioBanue
o JIHEBHHK U OTYET MO o JIHEBHHK U OTYET 110
cpeacrBa | e Jud. 3auer
MPaKTHKE. MPaKTHKE
OIleHUBA
st o JTud. 3auer o JTud. 3ager

O6H_II/I€ XapaKTCPpUCTHUKHU MoKa3zaTejed 1 KPUTCPUCB OLICHMBAHUA KOMIICTCHI MU HAa BCEX dTallaX IMPHUBCJACHBI B Ta6n1/1ue

24,
Tabauna 24 — O0urue XapaKTepUCTUKH MOKAa3aTeleil 1 KpUTepHeB ONeHUBAHUS KOMIETEHIINH 0 ITANaM
Ioka3zatenu
3HATh Ymernb Baagern
H KpHUTepHH
ObnamaeT pakTHaecKUMU OO0uazaer guamna3oHoM
N Kontpommpyer paboty,
OT1au4Ho U TEOPETHYCCKUMH 3HAHMSMH | TPaKTHICCKUX YMEHUH, HPOBOIHT OLEHK
(BBICOKH B IIpefieIax u3ydaeMon TpeOyeMBIX TS Pa3BUTHS P Vo
. COBEPILICHCTBYET JCHCTBUS
YPOBEHB) 001acTH ¢ TOHUMaHUEM TBOPYECKHUX PEIICHHIA, AGOTLL
TpaHUI] IPUMEHIUMOCTH abcTparupoBaHus MPooIIeM P
Beper oTBeTCTBEeHHOCTS 32
ObnanmaeT quana3zoHOM 3aBepIleHIe 3a1a4 B
Xopowmo 3HaeT (aKThl, IPUHIIHIIBI, IPAKTUYECKUX YMEHUH, HCCIIEIOBAHNH,
(06a3oBbIii MPOIIECCHI, OOIIHE MOHITHS B TpeOyeMBbIX JIJISl peIICHHS MPUCTIOCA0JINBAET CBOE
YPOBeHb) mpenenax u3ydaeMoi o0iactu | OmpeeNeHHbBIX TPodieM B TIOBEJICHUE K
00J1acTH UCCIIeTOBAHHS 00CTOSATENLCTBAM B PEIICHUN
npo0biem
Yaosaersopu-
A P O0agaeT OCHOBHBIMH
TeJIbHO Ob6namaer 6a30BBIMHI Paboraer npu npssmom
. YMEHUSAMH, TPeOYEeMBIMHU JUIS
(moporosbiit 00IIMMHY 3HAHUSIMA HaOJII0ICHUH
BEITIOJTHEHUSI TPOCTHIX 3a7a4
YPOBEHBb)

®dopmynnpoBKa MokaszaTesel 1 KpUTEpUEB OLICHUBAHMS JaHHOW KOMIIETEHIINY MIpUBeieHa B Tabune 21.
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Tadanna 25 — Ioka3aTenn M KPUTePHH OLeHNBAHUS KOMIIETEHIIMH HA 3Tanax

23

IMoxa3zaren
3Harn YMmerb Baagern
W ¥ KpUTEPHHU
3Haer YmeeT cBOOOIHO Brnaneer
NPUHOMNBL  paboTel M [~ pa3padareiBaTh (U3HYECKUE METOJMKaMH  pa3paboTKH
OtanyHo / B3aUMO/ICHCTBUS U MaTeMaTH4ecKUe MOZEIH ¢du3HYeCcKUX u
3a4YTEHO Pas3IMYHOTO HCCIIEyeMbIX  IPOLECCOB, MaTeMaTH4eCcKUX MOoJIeNeH
(90-100 PAAMOTEXHUYECKOTO SIBICHUA U OOBCKTOB, HCCIENyeMBIX  TMPOIIECCOB,
06an10B) o0opynoBaHus OTHOCSIIMXCS K SBICHUH M OOBEKTOB,
npogecCHOHANBHOI chepe OTHOCSIIIHXCS K
npogeccHoHaIBHOI chepe.
Mmeer npencrasnenue o YMeeT caMOCTOSITEILHO Bnaneetr ocHOBHBIMU
OpuHIOUMax  paboTel W [ pa3pabaTeiBaTh (pu3mUecKue METOJUKAMH  Pa3padOTKH
Xopomo / B3aMMOZCHCTBHS U MaTeMaTH4ecKHEe MOJACIH (bu3IIECKuX "
3a4TeHO Pa3IUYHOTO HCCIIEYyeMbIX  IIPOLECCOB, MaTEMaTHYeCKUX MOJENeH
(70-89 PaIHOTEXHUIECKOTO SBICHUII ¥ OOBEKTOB, HCCIEIYyEeMbIX  MPOLECCOB,
0a/1J10B) o0opynoBaHuUs OTHOCSIIMXCS K SIBJICHHI )44 00BEKTOB,
npodeccHoHaIbHOM chepe OTHOCSIIIHXCS K
npodeccroHanbHOIt cdepe.
Jaer onpenenenus no IToxa3bIBaeT HEMOIHOE, JemoHcTpUpyeT
NpUHOUIAaM  paboTel M | HENOCTATOYHOE YMEHHE HETIOJIHOE, HEA0CTATOYHOE
YIoB1eTBo B3aUMOJECHCTBUS - paspabarbiBaTh (Qu3nveckue | BIageHHUE
pHTEIBHO pas3IMyHOrO U MaTeMaTH4ecKUe MOJACIH METOJIMKaMu  pa3paboTKh
| 3a9TeHO PaIOTEeXHUYECKOTO HCCIIE/yeMbIX  TIPOLIECCOB, ¢busnyecKux n
(60-69 00opynoBaHus SBICHUH ¥  OOBEKTOB, MaTeMaTH4eCKHUX MOJENeH
OTHOCSIIIIXCS K HCCIIEyeMbIX  MPOLECCOB,
0a/1J10B) . 9
npogecCHOHANBHOH chepe SBICHHH W  OOBEKTOB,
OTHOCSIIIMXCS K
npodeccHOHAIBHOI chepe.
3 TunoBble KOHTPOJIbLHbIE 321aHUS

Jli1st peanu3anuu BHITIETIEPEUUCICHHBIX 3a/1a4 00yUYeHUS UCTIOIB3YIOTCS CIEAYIONUEe MAaTEpHUalbl: THUIIOBBIE
KOHTPOJIbHBIE 3aJJaHHSI I MHBIE MAaTEPUAIIbI, HEOOXOIUMBIE TSI OIIEHKW 3HAHUHN, YMEHUH, HABBIKOB U (UJIH) OTIBITA
JIESITEIbHOCTH, XapaKTEPU3YIOIIHMX JTAarbl (OPMUPOBAHISI KOMIICTEHIIHIA B IIPOIIECCE OCBOCHHUS 00pa30BaTEIbHOM
MPOTPAMMEI, B COCTaBE:

3.1 lIpumepHbIe TEMbI MHIAMBUAYAJIbHBIX 3aJaHUM:

BoOoo~NoO~whE

HccnenoBanue cBEpXIIMPOKONOIOCHBIX cMecuTenell Ha ocHoBe MUC .
HccrnenoBanre MUKPOBOITHOBEIX YCTPOMCTB pa3esieHISI MOIITHOCTH.
HccrenoBanre MUKPOBOITHOBBIX (DHIIBTPOB.

HccrnenoBanue CBEPXIIUPOKOIIOIOCHBIX IETEKTOPOB MOTIIOMAEMOI MOIITHOCTH.
HccnenoBanue niuaHapHBIX BOJHOBOIHBIX aHTEHH.
MUKpOBOJHOBBIE aHTEHHBI JIJIs1 PaIapoB
DNEeKTPOIUHAMHYECKOE MOJIETUPOBAHUE AHTEHHBIX CUCTEM.
brnvxHenoneBol ckanep sl K3MEPEHHUST XapaKTEPUCTHK U3ITYYarOIINX CUCTEM

ABTOMAaTHU3UPOBAaHHBIE U3MEPEHHUS TAPAMETPOB U XapaKTEPUCTUK aHTEHHBIX CUCTEM;

0. Pa3zpaboTka HOBBIX JIAOOPATOPHBIX YCTAHOBOK, B T.4. B BApUAHTE KOMIIbIOTEPHBIX J1aOOpaTOPHBIX padoT, 1o

OCHOBHBIM y‘l€6HI)IM JUCHUILIIMHAM, obecreurnBaeMbBIM Ka(bez[poizi.

3.2 Conep:xkaHue pa3iejioB TUCHHUILUIAHBI JJIsl CAMOCTOSTETLHOT0 H3yYeHHS

Pa3zgen 1 OprannzanuoHHbIe BOIPOCHI IPOX0KICHHUSA Y4eOHOI NPAKTHK

1. Opranuzanust npakTHKH ¥ oOecrieueHne 0€30IacHbIX U 3/I0POBBIX YCIOBHH paOOTHI Ha MPEANPUSTHH WIH B
yupekaeHuu B cooTBeTcTBUU ¢ Tpynossmm Kogexcom PO.
2. TlpaBuna n MHCTPYKIMK O€30MAacCHOM PabOTHI B Ta0OpaToOpusiX, ydyacTkax, Ha kadeapax, ¢ KOTOPHIMH

MPaKTUKAHT Oy/IeT 3HAKOMHTHCS.
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Paznen 2 Pa3paGorka padodero njiaHa ¥ NporpaMmbI NPOBeIEHUsI HCCJIET0OBAHUN H/WIN TeXHUIECKOH

1.
2.

pa3paldoTku

PazpaboTka paboyero riaHa ¥ MporpaMMbl MPOBEJICHUS UCCIIEIOBAHUH 1/MIM TEXHUUECKOH pa3paboTKy.
IIpoBeneHue aHanM3a HAyYHO-TEXHUYECKOH TUTEPaTyphl, HOPMATUBHO- TEXHUYECKON TOKYMEHTALUU U
JpYTUX MaTEepHAJIOB MO TEME UCCIICAOBaHMUS.

Pasznen 3 BblﬁOp HalpaBJCHUA U METOA0B UCCJIEC/IOBAHUA

w

[IpoBeneHNEe MATEHTHBIX UCCICAOBAHUI MO TEME UCCIIEIOBAHMS.

Br100p METOANK M CPENCTB PELICHHS 3aa4H, IPOBEICHHE CPABHUTEIBHON OIICHKH BAPHAHTOB BO3MOXKHBIX
PELICHUH C y4EeTOM PE3yIbTaTOB IIPOTHO3HBIX UCCIIEIOBAaHHUH, TPOBOAMBIINXCS 110 aHATOTUYHBIM NTPOOIEMaM.
W3yueHne MeToi0B aHaIM3a 1 00pabOTKH 3KCIIEPUMEHTAIBHBIX JaHHbIX.

W3yueHne MeToi0B KOMITBIOTEPHOTO MOAEINPOBAHNS.

Pasznen 4 Ho.nyqelme MNPAKTUY€CKUX HABBIKOB paﬁOTLI B PICCJIellOBaTeJIbCKOﬁ naﬁopaTopml

OcBoeHue NMPUEMOB U TIPaBUI 00CITyKMBaHHs OTAEIBHBIX BUIOB 000PYAOBaHUS.

OcBoeHUe METOAMK UCIIOIB30BAHUS U3MEPUTEIbHON annapaTypsl Ul KOHTPOJIS U U3YyYEHUS XapaKTePUCTUK
Pa MUKPOBOJIHOBBIX AJIEMEHTOB, YCTPONCTB U CUCTEM.

IIpoBenenne n3MepeHuil mapaMeTpoB MUKPOBOJIHOBEIX KaHAJIOB U TPAKTOB MEpeayy.

OcBoeHHEe TaKeTOB MPOTrpaMM KOMITbIOTEPHOTO MOJICIUPOBAHUS U pa3pabOTKU aKTHBHBIX M MACCUBHBIX
MHKPOBOJTHOBBIX yCTPOHCTB

YdacTue B MOAEpPHU3AIMH JISHCTBYIOMNX WM CO3/JaHUN HOBBIX YCTPOHCTB MIIH HOBBIX CIIOCOOOB M3MEPEHHS
TapaMeTPOB WM XapaKTEPUCTUK MUKPOBOJIHOBBIX aHTCHHO-(HIEPHBIX CHCTEM

Paznen 5 Teoperuyeckue M 3KCIIepUMEHTAJIbHbIE HCCJIEJOBAHUS MOCTABJIEHHBIX 3a1a4

1

2.
3.
4.

Pa3paboTka nporpaMm U METOAUK TEOPETUUSCKUX U IKCIICPHUMEHTAIBHBIX HCCIICIOBaHUM,
[IpoBeneHne TEOPETHUYCSCKUX U (MIIH) SKCICPUMEHTAIBHBIX HCCIICIOBAaHHUH.

[IpoBeneHne KOMNbIOTEPHOTO MOAEINPOBAHUS.

O0paboTka, aHAIN3 ¥ UHTEPIIPETaLHs OJTYYEHHBIX Pe3yIbTaTOB UCCIIEIOBAHUN

Pa3znen 6 OGoOmenne u oeHKA pe3yJbTATOB HCCIET0BAHNS

1.

OHeHKa 3(1)(1)GKTI/IBHOCTI/I TMOJYUYCHHBIX PE3YJIbTATOB B CPABHCHUHN C COBPEMCHHBIM HAYYHO-TEXHUYCCKUM
ypoBHEM (TIPOBECTH aHAJIN3 HAYYHOU U MPAaKTUYECKON 3HAUMMOCTH MIPOBOJIUMBIX HCCIIE0BaHNN, CPABHUTH
00BEKT pa3pabOTKH ¢ OTEYECTBEHHBIMH U 3apyOeKHBIMH aHAJIOTaMH).

O0600uIeHHe Pe3yIbTaTOB — COCTaBJICHHE 0TYETa 00 y4eOHON MPAKTHUKE MO MPOBEAEHHBIM UCCIIEIOBAHHAM,
JOKJIaJia ¥ MPE3eHTALIH, IOATOTOBKA CTaTel K MyOJMKALMU U JOKJIAJ0B Ha KOH(EpeHINH, y4acTue B
KOHKYpCax..

Paznen 7 IloaroroBka oT4YeTa M JHEBHHKA IO MPaKTHKe

1.

2.

CBeI[eHI/Iﬂ (6] HpO,I[eJ'IaHHOfI B IICPUOJ IPAKTHUKH pa60Te B JHEBHHUKE U OTUETE IO IMPAKTUKE , TPEAJIOKCHUA U
BBIBOJIBI IO PE3YJIbTaTaM NPAKTUKH.
HToru BeINOIHEHUS WHAWBUIYAJIbHOTO 3aJaHUs

3.3 IlpumepHblii epevyeHb BOMPOCOB K AU. 3a4eTy:

1.

N

ok w

o N

IIpaBuna u uHCTPYKIMK O6e30macHoil padoTsl npu BeimonHeHun HYP B mabopaTtopusx, 1iexax, yuyacTkax, Ha
Kadenpax, ¢ KOTOPHIMH IPAKTHKAHT OyIeT 3HAKOMHUTHCSL.

Bomnpocs! 6e30macHoO JXKU3HENEITeILHOCTH HA OT/ICNIBHBIX BUAax 000pyaoBaHus npu nposenennn HUP.
IIpuemsbl okazaHus nepBord MEAUIIMHCKOW TOMOLIH.

OcobenHoct B opranu3anuu W ynpasienun HUP, B ToMm umcie ¢ mpuMeHEeHHEM KOMITBIOTEPHOM TEXHHUKH.
Bomnpocs! mi1aHupoBaHus BeIYCKa, (PHHAHCHPOBAHUS pa3pabOTOK M MCCIIeIOBAHMM, HTOTOBBIE OTYETHI.
Bonpocs! cranpapTuzanuu u MeTpoaoruu npu nposeaenun HUP.

JeiicTByromue cTaHapThl, TEXHUYECKUE YCIOBUS U. MOJOXKEHUS U U UHCTPYKLUH 10 SKCILUTyaTaluu
000opynoBaHHUS.

KonTponsHO-M3MepuTenpHAs ammaparypa Uit IpOBEICHHS SKCIIEPUMEHTOB IIpH BeimosHeHnH HUP..
OdopmiteHre TEXHUUECKOH JOKYMEHTAIHH 1o pe3ynbpratam HUP.

[TakeTs! mporpaMM KOMITBIOTEPHOTO MOJISIIMPOBAHMS U pa3pabOTKH almapaTypsl. €CIIU OHH IPUMEHSIOTCS IIPH
BoinostHeHun HUP.

Merouueckue MaTepraibl JUls TMOATOTOBKH K Ju(Q. 3adeTy npuBenacHsi B [1-6],
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4 METOJUYECKHUE MATEPHAJIBI

Jns obecrieuenust mpouecca o0y4eHHs W pEIIeHMs 3a1ad OOYYEHHs HCIIONB3YIOTCS CIEYIOIUEe METOIUYECKHE
MaTepHabl, ONpENeSIFOLIMe NPOLEAYPhl OLICHUBAHUS 3HAHHN, YMCHHH, HABBIKOB U (WJIM) OMbITAa AEATENHHOCTH,
XapaKTepU3yOLIUX Tabl OPMUPOBAHMS KOMIIETEHIINH, B COCTaBe:

4.1. OcHoBHasl IUTEpPaTypa

1. TIpmmenenne I1O CST Microwave Studio /i pacuéra MEKpOBOIHOBBIX aHTeHH U ycTpoiicTB CBY
[DnexTponHBIi pecypc]: yueObnoe mocobue / @areeB A. B. — Tomck: TYCYP, —2014. - 121 c. Pesxxum moctyma:
http://edu.tusur.ru/training/publications/4877

2. YcrpoiictBa CBY u arTenss!. [IpoektrpoBanue Gpa3upoBaHHBIX aHTCHHBIX PEIIETOK : ydeOHOe mocodne st
By30B / JI. U. BockpeceHckwii [u ap.]. - 4-e u3z., nepepad. u nor. - M. : Pagnorexnuka, 2012. - 744 ¢. (20 2k3.)

4.2 lonoJTHUTEIbHAS JIUTEPATYpPA:

3. Pacnpoctpanenue pauoBOIH ¥ aHTEHHO-(UAEpHBIE YCTpOoiicTBa : yueOHoe nocodue it By3oB / E. 1. Hedénos.
- M. : Akagemus, 2010. - 320 c. (12 3x3.)

4.  OCHOBBI aBTOMaTH3UPOBAHHOTO IPOEKTUPOBAHUS AaHTEHHBIX CUCTEM [ DJIeKTpOoHHBIN pecypc]: KoMmbroTepHbIit
7a00paTOPHBIN MPAaKTUKYM: Y yeOHO-MeToanueckoe nocobue / 'ommn I. T'., TpyOaueB A. A., Parees A. B. —
2014. - 122 c. Pexxum mocryma:  http://edu.tusur.ru/training/publications/4878

5.  CoBpeMeHHBIC TEXHOJIOTHN M CUCTEMBI aBTOMATH3HpoBaHHOTO n3MepeHus Ha CBY [DnexTpoHHBIH pecypc]:
Koncnekr nekunti / 'mazos I'. H. — 2012. — 246 c. Pexxum nocryma:
http://edu.tusur.ru/training/publications/1108

4.3 IlepeyeHb METOAMYECKUX YKA3AHMIA M0 Y4eOHOI MPAKTHKe

6. VYueOHas mpakTHKa [DIEKTPOHHBIH pecypc]: yd4eOHO-METOANIECKOE TI0cCoOne Il HANPaBJICHHS TIOATOTOBKH
11.04.01 «PagnorexHuKa», MarucTepckas nporpaMma «MUKpOBOJIHOBas TeXHHUKa 1 aHTeHHBD» / C.H.
[aparroBud. — Tomck: TOMCK. TOC. YH-T CHCTEM YIIp. B paxuoanekTponuku, 2016. — 22 c. Pexxum nocryma:
http://edu.tusur.ru/training/publications/5893

4.4 CnucoKk HOPMATHUBHBIX TJOKYMEHTOB

7. ®enepanbHbIi TOCyIapCTBEHHBIH 00pa3oBaTenbHblid crangapT (PI'OC) Briciiero oopazosanus (BO) no
HarnpasieHuto noarotosku 11.04.01 «PaguorexHukay (ypoBeHb MaruCTpaTyphl), yIBepkaeHHoro [Iprukazom
Muno6pHayku Poccun 30.10. 2014 r. Ne1409.

8. Tlonoxxenue o mpakTHKe 00ydarOUIMXCs, OCBANBAIONINX OCHOBHBIE MPO(eCcCHOHATBHBIE 00pa30BaTEIbHbIC
MPOTPaMMEI BBICIIIETO 00pa3oBaHus., YTBepkIeHo [Ipukazom MunoOpHayku Poccun ot 27.11.2015 Nel383.

9. Axkcenona JK.H. [Tonoxenne 00 opraHu3anuyl ¥ IPOBEICHAN IPAKTHK CTYACHTOB, oOyJaronmxcs B TYCVYPe.
Tomck: U3n-Bo TYCVYP, 2014. - 53 c. Pexxum gocryna:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/9-4-new.doc

10. OC TYCVYP 01-2013. PaboTsI cTyAeHYECKHE IO HAPABICHUAM MTOJITOTOBKH U CIICIIHAIBHOCTSIM TEXHUIECKOTO
npodus. O6uue TpeboBanus U npasuiia opopmitenust. Tomck: TYCYP, 2013. -57 c..
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