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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmMupoBaHUE y CTYICHTOB MOHUMAHHS TEOPETHUECKUX U (PU3NYECKUX OCHOB COBPEMEHHOM
HEJIMHEHHOW ONTHUKH JIJIS TIOCIIEIYIOIIEro NCIOIb30BaHMUs 3TUX 3HAHUH MpHU pa3paboTKe, FIKCIUTyaTaluH,
UCCIIeIOBAaHUH (PU3UYECKUX CBOMCTB M TEXHUYECKUX XapaKTEPUCTHK 3JIEMEHTOB U YCTPOHCTB (DOTOHHKH.

1.2. 3agauy AUCHUILIUHBI

1. Pa3BuTHE HAaBBIKOB MPOBEIECHUS HAYUHBIX IKCIEPUMEHTOB C MPUMEHEHHUEM DJIEMEHTOB U
YCTPOMCTB HEJIMHEHHON ONTHKH.

2. ®opmupoBaHuE HABBIKOB MOCTPOCHUSI GU3HMUECKUX U MAaTEMaTUYECKUX Mojelield mprubopoB U
yCTPOMCTB (POTOHHMKH, a TaKXKe MPUMEHEHHUSI dTHUX MOJeNIed IJIs UCCleJOBaHUs XapaKTEPHUCTHUK
pa3pabaThIBa€MOM TEXHHKH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

HNunexce nuctumaunel: b1.B.02./1B.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-1. Cnocoben
CTPOUTH NPOCTEMIIINE
¢uznueckue u
MaTeMaTHYECKUe
MOJIeJIA IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
pa3IMYHOTO
(YHKIIMOHAJILHOTO
Ha3HA4YEeHMSI C
HCIIOJIb30BaHUEM
KBAHTOBBIX TEXHOJIOTH

[1K-1.1. 3HaeT ocHOBHbIE
¢duznueckue u
MaTeMaTHYECKUE MOICIIH
npuOOpOB, CXEM, YCTPOUCTB H
YCTaHOBOK Pa3JIMYHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

3HAKOM € IPUHLIUIIAMU PA0OTHI B Pa3HbIX
OTIEPAIMOHHBIX CHCTEeMaX, O(UCHBIX MAaKeTaXx,
a TaKKe B CHIEUAIU3UPOBAHHBIX
IIPOrpaMMHBIX ITAKeTax JIsl pacu€ToB U
MOJIEJINPOBAHMUSL.

IIK-1.2. Ymeer
MIPOEKTHUPOBATH (PU3NUECKHE U
MaTeMaTHYeCKHe MOJIETU
MpUOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK Pa3IMYHOTO
(YHKIIMOHAIILHOTO
Ha3HA4YEeHUS

Crpout ¢puznyeckrue 1 MaTeMaTH4ecKue
MOJIETIH CXEM U Y3JIOB

IIK-1.3. Bnageer HaBBIKaMU
MOCTPOEHUS MPOCTEUIINX
bu3NYECKUX U
MaTeMaTUYECCKHX MOACICH
npubOpPOB, CXEM, YCTPOHUCTB U
YCTaHOBOK Pa3jIu4yHOTrO
(GYHKIIMOHATILHOTO
Ha3HAYCHUS C
HCIIOJIb30BaHUEM KBAHTOBBIX
TEXHOJIOT Ui

Brnaneet crnocoOHOCTBIO UCTIONB30BATh
0a30Bble 3aKOHOMEPHOCTH ¥ COOTHOLICHUS,
onuceIBaole GQyHKIIMOHUPOBAHHUE
YCTPOUCTB M yCTAaHOBOK KBAHTOBOH U
ONTUYECKOH 3JEKTPOHUKH, a TaKXKe
MaTeMaTUYeCKui anmnapart (OTOHUKU U
MOIXOAAIINE YUCICHHbIE METOIbI TS
aHaJIM3a, OMMCAHUS U IPOSKTUPOBAHUS
npuOOPOB U YCTPOUCTB (POTOHUKHU C
[PUMEHEHUEM BBIYMCIUTEIbHON TEXHUKH.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUJAAM YYEOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Beero  |CemecTpbl
Bunb! yueOHOI e TenbHOCTH
qacoB |7 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejaeM, BCero 48 48
JIeKk1IMOHHbBIE 3aHATUA 18 18
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 12 12
CamocrosiTeibHas padoTa 00y4alOMIUXCsH, B T.4. KOHTAKTHasI 96 96
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[TonroroBka k 3auery 33 33
[ToaroroBka K TECTUPOBAHUIO 19 19
BrinosiHeHHE TPaKTUUECKOTO 3aJaHUs 23 23
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 21 21
Oo0mast Tpy10eMKOCTh (B Yacax) 144 144
Oo0mas TpyroemMkocTh (B 3.e.) 4 4

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B

CornacoeaHa Ha noptane N2 79449 3



tabymue 5.1.

Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIAHBI M BUBI YI€OHON ACSATEIHHOCTH

Jlek. Cam. |Bcero uacos
HasBanwus pasnenos (Tem) JUCHUILTAHEL | 3aH., lTpax. | JIa®, pao., (6e3 PopmHpyemIe
q | 38H. pao. u sksamena) KOMITETCHIINH
7 cemecTp
1 BBenenue 1 - - 5 6 [IK-1
2 OO1ue BOIpOChl HEJTMHEHHOM ONTUKY | 3 4 4 22 33 [K-1
3 IIpeoOpazoBaHUE YaCTOTHI JIA3€PHOTO 4 6 8 31 49 ITK-1
U3Ty4YeHUs TpU B3aUMOJICHCTBUH BOJIH B
OJIHOPOJHBIX HEJIMHEHHBIX cpeax
4 TIpeobpa3zoBaHMEe YaCTOTHI IIPU 2 2 - 8 12 IK-1
KBa3MCHUHXPOHHOM B3aUMOJIEHCTBUU
5 BBIHYX€HHOE pacCessHUE CBETA 2 - - 5 7 IK-1
6 HenuHeliHble SIBIEHUS B ONITUYECKUX 2 - - 5 7 IK-1
BOJIHOBOJIax
7 CamookycupoBKa u 2 6 - 15 23 ITK-1
camo1e(hOKyCHpPOBKA CBETOBBIX MTYYKOB
8 OOpaienre BOJIHOBOTO (PPOHTA U 2 - - 5 7 IK-1
JIpyTUe HEJTMHEHHBIC SIBICHUS
Uroro 3a cemectp| 18 18 12 96 144
Uroro| 18 18 12 96 144

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Taduie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)
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HasBanwus paznenos CopepxaHue pa3aenoB (TeM) AUCIUITITTHBI Tpynoemxocts dopmupyemsbie
(TeM) TUCIUTLTAHBI (B T.4. TIO JICKITHSIM) (neKuMOHHbIC KOMIIETEHIIUHN
3aHATHSA), 4
7 cemecTp
1 Beenenue Llenu u 3agauun, IpeaIMET U COJEPHKAHUE 1 I1K-1
Kypca. CoBpeMEHHOE COCTOSIHUE U HAay4IHAsI
npoOJeMaTrKa HeJIMHEMHOW ONITHKH.
Hroro 1
2 O61ue BOIpoCH! Henuneiinas nonsgpuzanus cpesibl Ipu 3 [K-1
HEJIMHEIHOU ONTUKH MT'HOBEHHOM OTKJIHKe. OO0Iuii moaxon K
OIMMCAHUIO HETMHEWHBIX 3()(HEKTOB BTOPOTO
MopsAIKa. DICKTPOMArHUTHAS TEOPHS
HEJIMHEHHBIX AP PEKTOB BTOPOTO HOPSIIKA.
HTtoro 3
3 IIpeoOpa3oBanue I'enepanyst BOJIHBI CyMMapHOW YaCTOTBI 4 IK-1
YaCTOTHI JIA3EPHOTO MIpH KOJUTMHEAPHOM B3aMMOJICHCTBHUH B
U3ITy4YeHUs TpU HuoOate nutus. ['enepanus BTopoi
B3aMMOJICHCTBUH BOJH B |TapMOHUKH. Da30BbIi CHHXPOHHU3M MpU
OJIHOPO/IHBIX reHepaluu BTOpoil TapMOHHKH. [ eHeparus
HEJIMHEWHBIX cpeax BTOPOI TapMOHUKH MIPH HATTUYUU
oOpartHoro Bo3zeicTBus. [lapamerpuueckoe
ycunenue. [lapameTpuyeckas reneparusi.
Hroro 4
4




4 IlpeoOpa3zoBaHue KBa3ucunxpoHHOE B3aUMO/IEUCTBHE B 2 [K-1
YaCTOTHI IIPU MEPUOINYECKUX HETMHEUHBIX CTPYKTYpaX.
KBa3MCHUHXPOHHOM [lepuoanueckue TOMEHHbBIE CTPYKTYPHI B
B3aUMO/ICHCTBUU CErHETOAIEKTPUKax. MeTosl
(hopMUPOBaHHS UHIYIIUPOBAHHBIX TOMCHOB
U PETYISPHBIX TOMEHHBIX CTPYKTYD.
Hroro 2
5 BeiHyX€eHHOE BrinyxneHHOE KOMOMHAIIMOHHOE 2 TIK-1
paccesiHue CBeTa paccesHue. BeiHyX)aeHHOE paccesHue
Manaensimrama-bpuinirosna.
Hroro 2
6 Henunelinble sBiaeHus |BosiHOBOIHAs TeHepainys BTOpOu 2 [1K-1
B ONTUYECKUX rapMOHHMKHU. ['eHepanus rapMOHHK Ha
BOJIHOBOJIaX MIEPUOTUYECKUX JTOMEHHBIX CTPYKTypax
BOINTUYECKHUX BOJTHOBOJIAX.
Htoro 2
7 CamodokycupoBka u | PacnpocTpaneHne CBETOBBIX ITyYKOB H 2 ITK-1
camozepoKyCHpOBKa CBETOBBIX UMITYJIbCOB B HEJIMHEHHOM Cpelie.
CBETOBBIX ITYYKOB CamModoKycHpoBKa U caMoAeOKYCHPOBKA
CBETOBBIX ITy4KOB. Pa3zoBas
CaMOMOJIYJISIIIUS U KOMIIPECCHUSI CBETOBBIX
HMMITYJIbCOB. BpeMeHHbIe onTruueckue
conuToHsbl. [IpocTpaHCTBEHHBIE ONITUYECKHE
conuToHBI. [IpocTpaHCTBEHHBIE COTUTOHBI B
(dboTopePppaKTHBHBIX KPUCTAIAX H UX
B3aUMO/ICHCTBHUE.
Hroro 2
8 OOpareHue JluHamuueckas rosorpadus u oodparieHue 2 [IK-1
BOJIHOBOTO (DpOHTA U BOJIHOBOTO (poHTa. CriocoObl oOpaiieHus
JIpyTue HeUHEIHbIE BOJIHOBOTO ()pOHTA U IPUMECHEHHUS.
SIBJIICHUS OnTuueckast OMCTaOUIBHOCTb.
Henuneiinbrit unteppepomerp Pabdbpu-
IIepo.
Hroro 2
Uroro 3a cemectp 18
Hroro 18
5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Hazpanus pa3nenos (Tem) HanmeHnoBaHue npakTUYECKUX Tpynoemkocts, | @opMupyemsbie
JUCHUTITUHBI 3aHATUN (CEMHHAPOB) q KOMITETEHIINH
7 cemecTp
2 Oo6mue BOmpocCh Henuneiinas nossgpusanus cpeabl 4 [K-1
HEJIMHENHOM ONTHKHU IIPU MTHOBEHHOM OTKJIMKE
Htoro 4
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3 [IpeoOpazoBanue yactoTel  |[IpeoOpazoBaHue 4acTOTHI 6 [IK-1
JIa3€pHOT0 U3IyUYEHUs NpU JIa3€pHOI0 U3JIy4YEHUs Npu
B3aMMO/ICVICTBUH BOJIH B B3aMMO/ICHCTBUH BOJIH B
OJIHOPOJHBIX HEJIMHEHHBIX OJIHOPOJHBIX HEJTMHEHHBIX Cpe/iax.
cpenax Hroro 6
4 TIpeobpazoBanue yactoTel | KBazucuHxpoHHOE 2 IIK-1
MIPU KBa3UCUHXPOHHOM B3aMMOJEICTBUE B IEPUOTUIECKUX
B3aMMOJEICTBUH HEJIMHEHHBIX CTPYKTYypax.
HWroro 2
7 CamodoKyCcHUpOBKa 1 PacnpocTtpanenue cBETOBBIX 6 IIK-1
caMoie(hOKyCHPOBKa My4YKOB B HEJIMHEWHOM cpejie.
CBETOBBIX MMYYKOB CamodoxycupoBka u
camo/1e(hOKyCHUpPOBKA CBETOBBIX
mydkoB. [IpocTpancTBeHHbIE
ONTUYECKUE COTUTOHBI.
HUrtoro 6
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbnuie 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padboT
Ha3Ba2ﬁi§§;iiii? (Tem) HaumenoBanue 1abopatopHbIX paboT prﬂoellleOCTb’ ngfq I\H/Igfey;r;;e
7 cemecTp
2 O6mue BOpoCH HccnenoBanue aHu30Tponuu 4 IK-1
HEJIMHEMHON ONTUKHU ONTUYECKUX CBOMCTB KPUCTAJIIIOB
HUoOaTa JINTUS
Hroro 4
3 IIpeobOpa3oBanue @Da30BbIN CUHXPOHU3M IIPU F€HEpaLuU 4 [IK-1
YacTOTBHI JIA3EPHOTO BTOPOI FapMOHHUKH JIa3€PHOTO
W3IIy4EHUs IpU W3JIy4eHUS B OTHOOCHBIX KpUCTAJUIAX.
B3auMozeiictBuu BoiH B |Yacte 1. MccnenoBanue KpuBbIxX
OJIHOPOJIHBIX HEJIMHEWHBIX | YTJIOBOIO CHHXPOHHM3MA
cpenax @Da30BbIil CHHXPOHHU3M MPU I'€HEPALIUU 4 IIK-1
BTOPOU FapMOHMKH J1a3€PHOTO
U3JIy4EHUs B OJTHOOCHBIX KpUCTaJIax.
Yacts 2. UccnenoBanue KpUBbIX
TEMIEPATYPHOTO CHHXPOHU3MA
Hroro 8
Hroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo y4eOHbIM IJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIUU PEICTABIICHBI B

tadiuue 5.6.

Tabnuna 5.6. — Buabl camocTosTenbHOU paboThl, TPYAI0EMKOCTh U (HOPMHUPYEMbIEe KOMIIETSHIIUN
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Buaer

Ha3Banus pasznenos . Tpynoemkocts, | @opmupyemslie Dopmsbl
(Tem) TUCHIUTUTAHBI CaMOCTOATEILHON q KOMITETCHIINH KOHTPOJIA
paboTsl
7 cemecTp
1 BBenenue [ToaroroBka k 3auery 3 TIK-1 3auér
IToaroroBka k 2 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 5
2 O61ue BOIpocs IToaroroska k 3auery 6 IIK-1 3auér
HEJIMHENHOMN OITUKU IMoxroroBka K 3 IK-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenue 6 IK-1 [IpakTrueckoe
MPAKTHUYECKOT0 3aJaHus 3a/laHue
ITonroroska k 7 [IK-1 JlaboparopHas
nabopaTopHoii pabote, pabota
HaIlMCaHUE OTYETa
Uroro 22
3 IIpeobpazoBanue [ToaroroBka K 3auety 6 IK-1 3auér
1acCTOThI JIA3EPHOT'O IIoarororka k 3 IIK-1 TectupoBanue
U3JTy4CHHA TIpH TECTUPOBAHUIO
B3aHMOJICHCTBHM BOTH B | Byinonmenne 8 IK-1 I[pakTH4eckoe
OXHOPOAHBIX IPAKTUYECKOTO 3a1aHUs 3aJ[aHKE
HCJMHCHHBIX Cpefax [ToaroToBka k 14 ITK-1 JlabopaTopHas
nabopaTopHO# pabdoTe, paborta
HalMCcaHue OTYeTa
Hroro 31
4 IlpeoOpa3zoBaHue [loaroroBka k 3auery 3 [K-1 3auér
1acCTOThI IIPH [ToaroToBka k 2 [IK-1 TectupoBanue
KBa3MCHUHXPOHHOM TECTUPOBAHHIO
B3aHMOJICHCTBUH BrinonHenue 3 IK-1 ITpakTryecKoe
MPaKTUYECKOI0 3aJaHUs 3a/1aHue
Uroro 8
5 BeiHyXaeHHOE [ToaroroBka k 3auery 3 TIK-1 3auéT
paccessHue CBETa IloaroroBka k TIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 5
6 Henunelinbie aBienus |IloaroroBka k 3auety 3 TIK-1 3auéT
B ONTHYCCKUX IloaroroBka k TIK-1 TectupoBanue
BOJIHOBOZAaX TECCTUPOBAHHUIO
Uroro 5
7 Camodoxycupoka u |[loaroroBka k 3auery 6 IK-1 3auér
camo1e(hOKyCHPOBKa IloaroroBka k 3 TIK-1 TectupoBanue
CBCTOBBIX ITYYKOB TECTUPOBAHUIO
Brimoninenue 6 [TK-1 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/1aHKe
Hroro 15
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8 OO6partenue [ToaroroBka k 3auety 3 [TK-1 3auét
BOJIHOBOTO ()pOHTa U [ToaroToBka k 2 [IK-1 TectupoBanue
JIPyTHE HEJTUHEUHbBIC TECTUPOBAHHUIO
SIBIICHUS Uroro 5
Hroro 3a cemectp 96
Hroro 96

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (POPMUPYEMBIX NMPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATUN
dopmupyembie Bunel yueGHOI nesTebHOCTH
®opMbI KOHTPOJIS
KOMIIETEHIIMH Jlek. 3aH. IIpak. 3aH. |JIa6. pa6.|Cam. pad.
ITK-1 + + + + 3auér, Jlaboparopnast pabora,
[IpakTrueckoe 3ananue,
TectupoBanue

6. PeiiTuHroBasi cucreMa /IJisi OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOpM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumaibHBIH Oasmt
MaxkcuManbHbIN MaxkcuManbHbIN
3a IEPUOJ MEXKITY Bcero 3a
®opMbl KOHTPOJIA 6amn Ha 1-y1o KT ¢ 0as 3a nepuoj
2KT u Ha KoHeIr CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
7 cemecTp
3auér 0 0 20 20
Jlaboparopnas padoTa 0 10 20 30
[IpakTrueckoe 3a1anue 18 10 12 40
TectupoBaHnue 0 0 10 10
Htoro makcumyM 3a 18 20 62 100
nepuo.
Hapacratomum ntorom 18 38 100 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

Ilepecuer 6aI0B B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aIOB B OLICHKH 33 TEKYLIHI KOHTPOJIb

Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK

Ot 60% 1o 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[Tepecuer cymmbl OaJUIOB B TPAJAMLIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY MPEJICTABJICH B Ta0JIHIE
6.3.
Tabmuua 6.3 — [lepecyer cyMMBbl 6aJUIOB B TPAIUIIMOHHYIO U MEKAYHAPOIHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. BBenenue B HenuHEHHYIO oNTHKY: YuebHoe nmocobue / C. M. Illlannapos - 2012. 41 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/2059.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Ilpuknagnas HenmuHEHas ontuka: yaeobnoe mocoodue / I1. I1. T'etiko. — Tomck: TYCVYP, 2007. —
109 c. (manmuuue B 6ubmmotexke TYCVYP - 82 7k3.).

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. ®a30Bblii CHHXPOHM3M IIPU F€HEPALMU BTOPON FApMOHUKH Ja3€pHOr0 U3JIy4EHUS B OJJHOOCHBIX
KpucTayuiax : MeToauueckue yka3zanus K jJaboparopHoit padore / C. M. lllangapos, M. B. boponus -
2012. 21 c. [DnexTpoHHBIi pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/1893.

2. VccnenoBanue aHU30TPOINK ONTHYECKUX CBOMCTB KPUCTAJIIOB HUOOATa TuTHs: MeToauueckoe
nocobue k naboparopHoil pabore misi cTyAaeHTOB OakamaBpuata mo HampasieHuio 11.03.04 —
«DNeKTpoHUKA U HaHOZJIEeKTpoHUKa» IIpoduns: «KBaHTOBas n onrtuueckas snexktpoHuka» / B. H.
HaseinoB - 2016. 13 c¢. [DnexTpoHHBNU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/5970.

3. IlpakTuKyM [0 KBAaHTOBOI M HEIMHEWHON onTUKe: MeToanuecKue yKa3aHusl K MPaKTUUYECKUM
sausatusaM / A. C. Akpectuna, C. M. llanmapos - 2018. 12 c. [DnexTpoHHbIH pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/7403.

4. IlpakTuKyM 1O KBaHTOBON W HeJUMHEHHON onTuke: MeToaumdeckue yKazaHUS IO
camocrositenbHOl padote / A. C. Akpectuna, C. M. lllangapos - 2018. 16 c. [DnekTpoHHBIH pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/8158.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0OB

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapylIeHusIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX

CornacoeaHa Ha noptane N2 79449 9


https://edu.tusur.ru/publications/2059
https://edu.tusur.ru/publications/1893
https://edu.tusur.ru/publications/5970
https://edu.tusur.ru/publications/7403
https://edu.tusur.ru/publications/8158

U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJI Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnas naboparopusi: yueOHast ayAUTOpUs AJIA IPOBEACHUS 3aHATHI MPaKTHUUYECKOTO THIIA,
yueOHasi ayAUTOpUs JJIs IMPOBEJCHHUS 3aHATHI 1a00opaTOPHOro THNA, MOMEIIEHUE AN KypCOBOTO
NPOEKTUPOBAHUS (BBIIOJIHEHHUS KYpPCOBBIX paboT), MOMEUIEHHE IJs NPOBEACHUS TPYHIOBBIX U
WHIUBUIyaNbHBIX KOHCyNbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, n. 74, 110
ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- JlaGopaTopHble cTeH bl (6 1IT.);

- 3mepurenbHble puOOpPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontuueckas ckambst OCK-4;

- [Tomenienue ans XxpaHeHus: yaeOHOro 000pyI0BaHus;

- KommuiekT ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYuebnas naboparopusi: ydeOHast ayJUTOPUS ISl MPOBECHUS 3aHITUU Ja00OpaTOPHOTO THUIIA;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 111 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Yuebubiii crenn "Onruka" - 2 mrt.;

- I'enepaTop AKUII-3409/3 - 2 mT.;

- Ucrounuk nutanus "Mapc";

- 'eneparop I'5-54;

- 'enepatop dynkuuonansubiii AKTAKOM AHP-3121;

- Myastumetp: DT 0205A, S-Line DT-830B;

- Ocmmmorpad: Tektronix TBS2000, Rigol;

- MynsTumerp Mastech MY 68;

- JJaGoparopusie cTeH bl "DnekTpoonTraeckuit adpdext" - 2 mrT., "Pa3oBelid mopTpeT' - 2 mIT.;

- JJaboparop#siii crenn "IlomynpoBogHUKOBEIE (DOTOMPUEMHHKH";

- JJaboparopusiii crenn "IlomynpoBoAHUKOBEI J1a3ep";

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.
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Omnwucanue UMEIOIIErocs 000PYI0BaHUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CIelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJECHHBIX O0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba§i2§;;i;iﬁ (Tem) q;giﬁgfggr;;e ®opmbl koHTpOJs | OrnieHounbie MaTepuansl (OM)
1 BBenenue TIK-1 3auér [Iepeuens BOIIPOCOB 1Ist
3a4era
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 O6mue Bompock! HenuHeHoM |TTK-1 3auér [lepeuenb BOIIPOCOB IJ1st
ONTHUKH 3a4era
JlaGopatopHas Tembl 1abopaTopHBIX paboT
pabota
[TpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpumMepHbIi TEpeUeHb

TCCTOBBIX SaHaHI/Iﬁ
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3 [Ipeobpa3oBaHue YacCTOTHI [K-1 3auér [lepeuenp BonpocoB Jyist
JIa3€pHOT0 U3IyUYEHUs NpU 3aueTa
B3aMMO/ICHCTBUHU BOJIH B JlaGopaTopHas Tembl 1abopaTopHBIX paboT
OJIHOPOJHBIX HEJIMHEHHBIX pabora
cpenax [IpakTHuecKoe TeMbl IPAaKTUYECKUX 3aaHui
3a/1aHue
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 TIpeoOpa3zoBaHUE YaCTOTHI IIK-1 3auér Ilepeuenb BOIIPOCOB IJ1st
IIPU KBA3UCUHXPOHHOM 3a4era
B3aNMO/ICHCTBUN [IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/laHue
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 BeIHYX€HHOE paccesHUe [IK-1 3auér [Iepeuens BOIIPOCOB It
CBETa 3a4era
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
6 Henunelinbie aBiI€HUS B IIK-1 3auér Ilepeuenb BOITPOCOB IJ1st
ONTHUYECKUX BOJHOBOAAX 3a4era
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
7 CamookycupoBKa 1 ITK-1 3auét [Tepeuens BompocoB ist
camoie(pOKyCHpPOBKa CBETOBBIX 3auera
IIy4KOB [IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
8 ObpalieHre BOJIHOBOTO [K-1 3auér [lepeuenp BonpocoB st
¢GbpoHTa U Ipyrue HeJIMHEHHbIE 3a4era
ABJICHUS TectupoBanue [IpuMepHbIi TEpeUeHb
TECTOBBIX 3aJaHUI

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHKU cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JTHUCITUTUTNHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHHS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UIn HABBIKOB HJIN
CyMMBbI 0aJIOB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Kakas u3 KOMIOOHEHT TE€H30pa HEJIWHEHHON BOCHPHUUMYUBOCTH IS HUOOATA JNUTHUA
HanOoJIbIIast?
a) d1I5
6) d22
B) d31
r)d33
2. KaxkoBbl yclioBHS CHHXPOHHU3MA /IS T€HEpallid BOJHBI CYMMAapHOW 4acTOTHl B HEJIUHEHWHOU
cpene?
a) o3 >2oml; k3 <2kl
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0) 3 =0l - w2; k3 =kl -k2
B) ®3 =2wl; k3 =2kl
r)o3=ol +w2; k3 =kl +k2

3. B cpenax ¢ KakuMm TUIIOM HEJIMHEMHOCTH BO3MOKHA T€HEpalys BTOPO TapMOHUKHU ?
a) B OJJHOPOJHBIX JIMHEHHBIX Cpeax
0) B cpenax ¢ KyOMYHOW HETMHEWHOCTHIO
B) B cpeiax ¢ KBaAPAaTUYHON HEJIMHEHHOCTHIO
') B HEOJHOPOIHBIX JIMHEHHBIX cpeaax

4. Yemy COOTBETCTBYET pelLIeHUE HeIMHEWHOro ypaBHeHus lllpeauHrepa s cpeasl c
caMO()OKYyCHUPYIIIUM THUIIOM HETHEHHOCTH?
a) BpEMEHHOMY COJIUTOHY
0) TEMHOMY COJTUTOHY
B) CBETJIOMY COJIUTOHY
') TayCCOBOMY ITy4KY

5. Kakoe ypaBHEHHE ONpeNENaeT CYIEeCTBOBAHUE COJIMTOHA U OMKUCHIBAET €r0 MOBEICHUE?
a) ypaBaenne Kopresero-/le-Bpuza
0) ypaBHeHrne MakcBeria
B) ypaBHeHue Hrrotona-Jleitoauia
r) ypaBauenune dapanes

6. Kak oOHapyXKHBarOTCsl HEMMHEHHO-onTHYeCKHE d(DPEKTHI?
a) 10 BIMSIHUIO MHTEHCUBHOCTH CBETOBOTO IOJISI HA XapaKTep ONTUYECKUX SBICHUI
0) 1o BIUSHUIO JUIMHBI BOJIHBI CBETA HA MMOKA3aTelb MPEJIOMICHHS ONTHUYECKUX MaTepuaoB
B) 10 BIUSHUIO NOJISPU3AIMH CBETA HA ONTUYECKOE MOTJIOIEHUE B ONTHYECKUX MaTepuanax
I) IO BIUSHUIO CTENIEHHM MOHOXPOMAaTHYHOCTH CBETa Ha KOHTpPAcT MHTephepeHUHOHHOU
KapTUHBI

7. Kakwue cBOMCTBaA XapaKTEepHBI 11 caMO()OKYCHUPYIOIIEH Cpeibl?
a) GOTOMHAYLIMPOBAHHBIE BO3MYILIEHHUS [TOKA3aTENs IPETOMIICHUS UMEIOT OTPULIATEIbHBINA 3HAK
Y 110 a0COTIOTHOW BEJIMUMHE YBEIMYMBAIOTCSI C MHTEHCUBHOCTBIO CBETA
0) hboToUHaYLIMPOBaHHBIE BO3MYIIICHUS ITOKA3aTeNsl MPETOMIICHUS UMEIOT OTPULIATEIbHBIN 3HAK
U 10 a0COTIOTHON BEJIMYKMHE YMEHBIIAIOTCS C MHTEHCUBHOCTBIO CBETA
B) (GOTOMHAYLHPOBAHHBIE BO3MYIICHHUS MOKa3aTeNsl MPEIOMIICHUS] UMEIOT MOJOXKHUTEIbHbIN
3HaK U yBEJIMYUBAIOTCSA C UHTEHCUBHOCTBIO CBETA
I') IOKa3aTesb NPeIOMIICHHS HE 3aBUCUT OT UHTEHCUBHOCTH CBETOBOTO Iy4Ka

8. Kak yBenu4umBaeTcsi MOITHOCTh BTOPOW TapMOHHMKH MPH COOJIOAECHUHU YCJIOBUM (Da3oBOTO
CHHXPOHHU3MA U TP MaJIoi 3P (HEeKTUBHOCTH MpeoOpa3zoBaHus?
a) MPsIMO MPOMOPLMOHANBHO KBApaTy AJUHBI B3aUMOJCHCTBUS
0) 00paTHO MPOMOPIIMOHAILHO KBAAPATy IJIWHBI B3aUMOICHCTBHS
B) IIPSMO MPONOPIHUOHATIBHO JUIMHE B3aUMOCHCTBHS
r') 00paTHO MPOMOPIMOHAIBHO JUTMHE B3aUMOJICHCTBUS

9. Kakwue cBoiicTBa XapaKTEepHBI 11 caMOe(hOKYCHUPYIOIICH cpe/ibl?
a) GOTOMHAYLIMPOBAHHbBIE BO3MYILIEHHUS [TOKA3aTENs IPETOMIICHUS UMEIOT OTPULIATEIbHBINA 3HAK
Y 110 a0COTIOTHOW BEJIMYMHE YBEJIMYMBAIOTCSI C MHTEHCUBHOCTBIO CBETA
0) hoToMHaYLIMPOBaHHBIE BO3MYIIICHUS ITOKA3aTeNsl MPETOMIICHUS UMEIOT OTPULIATEIbHBIN 3HAK
U 10 a0COMIOTHOW BEJIMYKMHE YMEHBIIAIOTCS C MHTEHCUBHOCTBIO CBETA
B) (GOTOMHAYLHPOBAHHBIE BO3MYIICHHUS MOKa3aTeNs MPEIOMIICHUS] UMEIOT MOJ0KHUTEIbHbIN
3HaK U YBEJIMYUBAIOTCSA C UHTEHCUBHOCTBIO CBETA
I') MOKa3aTesb NPeIOMIICHHS HE 3aBUCUT OT UHTEHCUBHOCTH CBETOBOTO Iy4Ka

10. Kakoe noBeneHue AJisi BTOPOd T/apMOHUKHU XapaKTEPHO HA PACCTOSIHUU JUTMHBI KOT€PEHTHOCTH?
a) MOILIHOCTb NaHHOW FapMOHUKH YBEJIWUMBAETCS OT HYJIS JO MEPBOTO MAaKCHUMaJbHOTO
3HAYEHUS
0) MOIIIHOCTh JaHHOW TAPMOHMKH YBEITUUYUBACTCS JTUHEHHO
B) MOIIHOCTh JAHHOM TapMOHUKH YBEJIMUMUBAETCS KBaIPATHUHO
') MOIIIHOCTh IaHHOM FrapMOHUKHU JOCTUTAET IEPBOIO MUHUMYMa
11. Yrto mpouCXOIUT MPHU Ir€HEPALIMU BTOPOl ONTUYECKOM TrapMOHUKHN?

a) oiMH (DOTOH HA YACTOTE HAKAYKH IMOPOXKIAET JBa (POTOHA HA YACTOTE BTOPOM rapMOHHUKHU
0) oguH (OTOH HA YACTOTE HAKAYKHU MOPOKAAeT OAMH (POTOH HA YACTOTE BTOPOM TAPMOHHKHU
B) /1Ba (hOTOHA HA YACTOTE HAKAYKH IMOPOXKIAIOT OAWH (POTOH HA YACTOTE BTOPOM TAPMOHHMKHU
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r) 1Ba OTOHA HA YACTOTE HAKAYKHU MOPOKIAIOT iBa (POTOHA HA YACTOTE BTOPOM TaPMOHHKHU
Kakoe nomkHO ObITh 3HaUEHHUE MOKA3aTels MPEJIOMIICHUS BOJTHOBOJIHOIO CJIOS B TUIAHAPHOM
BOJIHOBOZE?

a) MoKa3aTelib BOJIHOBOJAHOTO CJIOS HE JOJKEH MPEBBIIAThH MOKA3aTEIN IPETOMICHHS KaK JJIs
MOJJIOKKHU, TaK U JIJIsl TOKPOBHOU CPEJIbl

0) mokazaTeib BOJHOBOJHOTO CJIOS JOJKEH OBITh PaBHBIM IOKAa3aTeNI0 MPeoMJICHUS
MOKPOBHOM cpe/ibl U MPEeBBIIATh MMOKA3aTeb MPETOMIICHHS MOAJIOKKH

B) MOKa3aTesb BOJHOBOJHOTO CJIOS JOJOKEH OBITh PaBHBIM IMOKa3aTeN0 MPEToMIICHUS
MOJJIOKKU U TPEBBIIIATh MOKa3aTellb MPEJOMIICHUS! TTOKPOBHOU CpPEJIb

I') IOKa3aTellb BOJTHOBOIHOTO CIIOSI TOJKEH MPEBBIIIATh MOKAa3aTEeNH MPETOMIICHHS MOIOKKN U
MMOKPOBHOM CpeIbl

9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta

Henunelinas nonspuzanus cpepl IpM MTHOBEHHOM OTKJIMKE

OOuMii MoIX0A K OMHMCAaHUI0 HETMHEHHBIX 3()(HEKTOB BTOPOTO MOpsAIKa
DNeKTpOMarHuTHasi TeOpusl HETMHEHHBIX 3()(hEKTOB BTOPOTO MOPSIKA

I'enepanust BOJHBI CyMMapHOH 4acTOTHI NMPU KOJUTMHEAPHOM B3aMMOJIEWCTBUU B HUOOATe
JUTHS

I'enepanys BTOpod rapMOHUKHU

@Da30BbII CUHXPOHU3M IIPU F€HEPALIMU BTOPOH TAPMOHUKH

I'enepanust BTOpO rapMOHMKH MTPHU HAIWMYUUA OOPATHOTO BO3AECUCTBUS

[TapameTpuueckoe ycuieHue

[TapameTpuueckas reHepanus

KBa3ucuHXpoHHOE B3aUMOAEUCTBUE B NEPUOANUECKUX HEIMHEHHBIX CTPYKTYpax
[leproauueckuie TOMEHHBIE CTPYKTYPBI B CETHETORIEKTPUKAX

Metoab! popMUPOBAaHUS MHIYLUPOBAHHBIX JOMEHOB U PETYJISPHBIX JOMEHHBIX CTPYKTYD
BriHyxieHHOE KOMOMHAIIMOHHOE paccesHue

BeinyxaeHHoe paccesHue Mannensuirama-bpuintossa

BonHoBOAHAs reHepanus BTOPO rapMOHUKHU

I'enepanus rapMOHUK Ha NEPUOAMUYECKUX TOMEHHBIX CTPYKTYpax B ONTHYECKUX BOJHOBOJAX
PacnpocTpaneHne CBETOBBIX ITy4YKOB U CBETOBBIX UMITYJIbCOB B HEJIMHEHHOM cpee
CamodoxkycupoBka u camo1e(hOKyCHpOBKa CBETOBBIX ITyYKOB

da3zoBasi CaMOMOAYJISILIMSL U KOMIIPECCHSI CBETOBBIX UMILYJILCOB

BpeMeHHbIe ONTHYECKHUE COTUTOHBI

IIpocTpaHCTBEHHBIE ONITHYECKUE COIUTOHBI

IIpocTpaHCTBEHHBIE COTUTOHBI B (POTOpEPPAKTUBHBIX KPUCTAIIIAX U UX B3aUMOJICHCTBUE
JuHamuueckas rosorpadus u odparieHue BOJTHOBOTO (hpoHTa

Crioco0b1 0OpartiieHust BOJIHOBOTO ()pOHTA U IPUMEHEHUS

Ontuyeckast GMCTaOMIBHOCTh

Henuneitnstit unteppepomerp dadpu-Ilepo

9.1.3. TembI J1a00paTOPHBIX PadoT

. UccnenoBanue aHU30TPONUY ONTUYECKUX CBOMCTB KPUCTAJIIOB HUOOATA JIUTHUS
. Da30BbIil CHHXPOHU3M IIPU F€HEPALUH BTOPON TAPMOHUKH Ja3€pPHOr0 U3JIyYEHUS B OJJHOOCHBIX

kpuctamuiax. Yacte 1. MccnenoBanre KpuBBIX YTIJIOBOTO CHHXPOHU3MA

. Da30BbIil CHHXPOHU3M IIPU F€HEPALIUY BTOPON TApMOHUKH Ja3€PHOT0 U3JIyYEHUS B OJJHOOCHBIX

kpuctauiax. Yacte 2. McciaenoBanne KpUBBIX TEMIIEPATYPHOTO CUHXPOHU3MA
9.1.4. TeMbl NpaKTUYECKUX 3aTAHUI

Henunelinasa nonspusanus cpesl IpU MTHOBEHHOM OTKJIMKE

[IpeoOpa3oBaHye 4acTOTHI JIA3EPHOTO MU3JIyYEHHUS MPU B3aUMOJACHCTBUM BOJIH B OJTHOPOIHBIX
HEJIMHEMHBIX Cpellax.

[IpeobpazoBaHre YaCTOTHI IPU KBAa3UCHHXPOHHOM B3aUMOJICHCTBUN

PacnpocTpaneHue CBETOBBIX NMYy4YKOB B HeduHeWHOUW cpene. CamodokycupoBKa H
camozie(pOKyCHpPOBKa CBETOBBIX ITyYKOB.

IIpocTpaHCTBEHHBIE ONITUYECKUE COJIUTOHBI
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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