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AHHOTanus

HucuunnuHa «HaykoeMkue BbIYHMCICHUS B HAHOMHIYCTPUM U (U3HMKE» BXOIUT B
o0pa3oBaTeNbHYI0 TPOTrpaMMy BbICIIETO 0Opa3oBaHusi — TMporpammy OakajaBpuaTa IO
HarpaBjeHuto noAarotoBku / cnenuanbHocTH 03.03.01 «[Ipukimamueie MaTemMaTuka U (PU3KKa
HanpasneHHocTH «lIpukmannas gusuka u MHPOPMAIIMOHHBIE TEXHOJIIOTUHA B HAHOWHYCTPHI.
Jucnunnuna peanusyercs kadempoid «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

I[IK-9 «CnocobeHn pa3pabaTeiBaTh HOBBIE TPOTPAaMMbl M METOJWKH HCIIBITAHUN
WHHOBALIMOHHOM MPOAYKIIMHA HAHOUHAYCTPU»

Copep:xaHue NUCHUIUIMHBI OXBaThIBA€T KPYT BOIIPOCOB, CBSI3AHHBIX C OCOOCHHOCTSMU
MPOBEJCHUS HAYKOEMKUX BBIYUCICHUN TpU U3YUYeHUH (U3HUECKUX CBOWCTB W SIBICHUU B
CUCTEMax MOHWKEHHOU Pa3MEpHOCTH.

[IpenogaBanne AMCHUILIMHBI TMPEAYCMATPUBACT CHeAyIomre (OPMbI OpraHU3aAINH
y4eOHOT0 Mporiecca: JICKIIUHU, TPAKTUIECKUE 3aHATHS, CAMOCTOATEIbHAS paboTa 00yJaromerocs.

[IporpamMmmoil AMCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0masi TpyA0EMKOCTh OCBOEHUS AWCIMILIUHBI COCTABISET 3 3aueTHBIX eauHMIbI, 108
YacoB.

SI3bIK 00yUYeHUS IO TUCIMILTUHE «PYCCKHID.



1. Ilepedyenn miaHUpPyEMBIX PE3YJIHTATOB OOYUEHUS 110 JUCHUILIIUHE
1.1. Tlenmu npenogaBaHusi AUCIUTLIIAHBL:
- IOTy4YeHHe OOYyYalomMUMHCS HEOOXOJWMBIX HABHIKOB B 00JacTH COBPEMEHHBIX
TEOPETHYCCKMX W OKCIHECPUMEHTAIBHBIX METOJOB (H3UKA W ONTHKH CHCTEM C
MMOHMKEHHOHN Pa3MEepHOCTHIO;
- O3HAKOMJIEHUE O0YYaIOIMUXCsl ¢ OCHOBHBIMU METOJIaMHU ONUCAHUSI KBAaHTOBOPA3MEPHBIX
3¢ (deKToB, 0COOCHHOCTSIMHI ONTHYECKUX CBOMCTB HAHOYACTHUI] M HAHOCTPYKTYD;
- OCBOCHHE CTYACHTaMH (PU3UYECKUX IPUHIIUIIOB M METOJO0B (POTOHMKH W ONTHKH
HaHOCTPYKTYP.

1.2. JlucuumuimHa BXOIUT B  COCTaB  dYacTd, (opMupyeMod  ydacTHUKaMU
00pa3oBaTelbHBIX OTHOIIEHUH, 00pa30BaTeIbHON MPOrpaMMBbl BRICIIIET0 00pa3oBaHus (1anee —
OI1 BO).

1.3. TlepedeHb IIIaHUPYEMBIX PE3YJIHTATOB OOYUYEHHUS TIO JUCIUTUIMHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pesyibTaTamu ocBoenus OIT BO.

B pesynprare m3ydeHus MUCIUILTMHBI OOYYaIONIWICS JTODKEH 00JalaTh CIeTyIOIIME
KOMITETEHITUSIMU WU UX JacTsiMu. KOMIETeHITNY U MHAUKATOPHI MX JOCTIKEHUS TIPUBEJICHBI B
tabnure 1.

Tabnuma 1 — [lepeuens KoMIeTeHIINI U MHAUKATOPOB UX JTOCTHIKEHUS

Kon n
Kareropus (rpynna) Kon 1 HanMeHnoBaHMe WHIUKATOPA AOCTHKEHUS
KOMTIETEHITHH HaMMEHOBAHHE KOMIIETCHIIUH
KOMIIETEHINH
[1K-3 Criocoben
MIPOBOIUTH
HKCIIEPUMEHTHI 110
3a/laHHBIM
METOMKAM C [1K-3.3.1 3HaTH METOIBI TUTAHUPOBAHUSI
00paboTKoit 1 HKCIEPUMEHTa; METO/IbI cOopa u 00paboTKU
aHAJIN30M UX JTAHHBIX TPU TPOBEJACHUN UCCIIEIOBAaHUH
TpodeccronaTbHbIC pe3yIbTaTOB, [IK-3.Y.1 ymers HpOB?,I[I/ITL 9KCIIEPUMEHT 110
KOMITETEHIIIH COCTaBIISITh 3a/laHHBIM METOJIMKaM; HCII0JIb30BaTh
OTICAHUS KOMITBIOTEPHBIE METO/IbI 00Pa0OTKH PE3yIhTATOB
BBITIOJTHEHHBIX HKCIIEPUMEHTA
HUCCIIENOBAHUN 1 T1K-3.B.1 BameTs HaBBIKAMY COCTABJICHUS
MOATOTaBIINBATh Hay4HBIX 0030pOB
JAHHBIE 115
pa3pabOTKN HAYYIHBIX
0030poB 1
myOIMKaInui
[IK-5 Cniocoben [IK-5.3.1 3HaTh OCOOEHHOCTH pa3padOTKH
pa3paboTartb TEXHUYECKUX TPeOOBaHUN K MOJAEPHU3AIIUN
TEeXHUYECKHE TE€XHOJOTMYECKUX JIMHUHN C LIeJIBI0 peallu3aluu
TpeOOBaHUS K KOHIIETIUYU MPON3BOCTBA U ONITUMU3AINN
MOJIEpHU3ALUU TEXHOJIOTMYECKHUX IPOIECCOB C YUETOM
TEXHOJOTHIECKHUX TpeOoBaHUil cucTeM MEHEIKMEHTa
[Ipodeccrnonanbubie N
KOMITETEHIIHIL JUHUH C TENTBIO [IK-5.Y.1 ymers pazpabaThiBaTh TEXHHYECKHE
peanu3aiuu TpeOOBaHUS K MOJIEPHU3AIUHN TEXHOJIOTUYECKIX
KOHIIETIIINT JUHUHN C y4eTOM TpeOOBaHUM CUCTEM
MIPOU3BOJICTBA U MEeHEePKMEHTa
OTNITUMU3AIAH [IK-5.B.1 BnageTh HaBbIKaMH pa3pabOTKH
TEXHOJIOTHYECKHUX TEXHUYECKUX TPeOOBAHUN K MOIEPHHU3AIIUN
MIPOIIECCOB C YYETOM | TEXHOJOTUYECKUX JIMHUIA




TpeObOBaHMl CUCTEM
MEHEDKMEHTA

[IK-6 Cnocoben
MOATOTOBUTH U
COIJIacoBaTh
KOMILIEKTEI
JIOKYMEHTAIUH TI0
IpeaiaraeéMbIM K

[1K-6.3.1 35aTh 0COOEHHOCTH ITOJTOTOBKH M
COTJTacOBaHUs KOMIUIEKTOB JOKYMEHTAITUH TIO
MpeiaraeMbIM K BHEJIPESHUIO TEXHOJIOTHUSCKAM
IpoIiieccaM ¢ OTBETCTBEHHBIMU HUCTIOJTHUTEISIMA

BHEJIPEHUIO CMEXKHBIX MOpa3/Ie]IeHUi corjJacHO OU3HeC-
[IpodeccronanbHbIe | TEXHOIOTUYECKUM MIPOIIeCCY CUCTEM MEHEKMEHTA
KOMIIETEHIIA N IpoIieccam ¢ [IK-6.Y.1 ymMeTh MOATOTAaBINBATH U
OTBETCTBEHHBIMU COTJIAaCOBBIBATh KOMILIEKTHI IOKYMEHTAIIUH C
WCIIOJIHUTENSIMU OTBETCTBEHHBIMH HCIIOJTHUTEISIMU CMEKHBIX
CMEKHBIX oipa3ieieHuit
opa3aeIeHAN T1IK-6.B.1 BiameTs HaBBIKAMHA IIOATOTOBKHA
coriacHo Ou3Hec- KOMIIJIEKTOB JIOKYMEHTAIIUH
MIPOLIECCY CUCTEM
MEeHEePKMEHTa
[1IK-7.3.1 3HaTH TPUHIHIIBI pa3pabOTKH METOIUK
[TIK-7 Cniocoben U TEXHUYECKUX PYKOBOJCTB ISt
pazpaboTaTh HKCIIEPUMEHTATILHON ITPOBEPKU
METOJIUKH U TEXHOJOTHYECKHUX MPOIIECCOB U UCCIIEIOBAHUS
TeXHUYECKHE IapaMeTpoB HAHOCTPYKTYPHBIX MaTeprajoB
PYKOBOJICTBA ISt [IK-7.Y.1 ymeTs I1aHupOBaTh pazpaboTKy
TTpodeceHoRabHbIE HKCIEPUMEHTAJIFHOW | METOJIUK U TEXHHMECKHX PYKOBOJICTB JUILs
S —. MIPOBEPKH AKCIIEPUMEHTATLHOU TPOBEPKU
TEXHOJOTHYECKHIX TE€XHOJIOTHYECKHX TPOIIECCOB U MCCIIEOBAHUS
MIPOIIECCOB U apaMeTpoB HAHOCTPYKTYPHBIX MaTepUaIoB
HCCITIEIOBAHUS [IK-7.B.1 BnazeTh HaBBIKAMH pa3pabOTKH
rapaMeTpoB METOJIUK U TEXHUUYECKUX PYKOBOJICTB IS
HaHOCTPYKTYPHBIX AKCIIEPUMEHTAILHON MTPOBEPKU
MaTepHasoB TE€XHOJOTMYECKHX IIPOLIECCOB U UCCIIEIOBAHUS

[1apaMeTPOB HAHOCTPYKTYPHBIX MaTEPUAJIOB

2. Mecrto nucnuniannsl B cTpykType OI1
Jucrnurnmuaa MokeT 6a3upoBaThCsl Ha 3HAHUAIX, paHee MPHOOPETEHHBIX 00YYarOIUMUCS
[IPU U3YYEHHUH CIIEeTYIOIUX AUCIUILINH:
— @wusuka TBEpAOro Tena;
— IlpuknaagHast onTuKa;
— KBanTOBas 351eKTpoHUKA.

3HaHUs, MOJyYEHHbIE IpPU HM3YUYEHUHM Marepuana JaHHON JAUCIMIUIMHBL, MUMEIT Kak
CaMOCTOSITeJIbHOE 3HAYeHHE, TaK U MOTYT UCIOJIb30BAThCS MPU U3YUYEHUU IPYTUX JUCIMILIIUH:

-IPOU3BOACTBCHHAS NPCAAUIITIOMHAA IPAKTHUKA.

Tadnuue 2.

3. O0BeM u TPyT0EMKOCTh TUCIIUILIAHBI
Jlanabie 06 oOmieM o0beMe NUCHUIIIMHBL, TPYIOEMKOCTH OTIENBbHBIX BUAOB Y4eOHOM
paboTHI TIO AUCIUILTNHE (M paciipe/ie]IeHne 3TOM TPYA0EMKOCTH 110 CeMecTpaM) IpeICTaBICHEI B

Tabmuia 2 — O0beM U TPYJI0EMKOCTh JUCITUTIINHBI




Tpy10eMKOCTH 110
Bup yaebHoi#t paboThI Bceero cemecTpam
No8
1 2 3
Oouwian mpyooemKocmp OUCYUNTIUHDI, 3/ 108 3/ 108
3E/ (vac)
U3 Hux uacoe npakmuyeckoil n0020mMoeKu 20 20
AyoumopHbvie 3aHamMuUA, BCETO 4ac. 30 30
B TOM YHCJIE:

nexmun (JI), (gac) 10 10

npakTuyeckne/cemuHapckue 3anstus (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 20 20

KypcoBoit mpoekT (padota) (KII, KP), (wac)

HK3aMeH, (Jac) 36 36
Camocmoamenvnan padboma, Bcero (4ac) 42 42
Buo npomesxxcymounoii ammecmauuu: 3a4er,
mudd. 3auver, sx3zamen (3auer, Judpd. 3au, OK3. OK3.
DK3.%*)

*%
ITpuMevaHue:  kaHIMIAaTCKUM SK3aMEH

4. ConepxaHue TUCIUTIIMHBI
4.1. Pacnpenenenue TpyI10€MKOCTH JTUCHIUIUIMHEI 110 pa3jieiaM 1 BUAaM 3aHSITHMA.
Pasienbl, TeMbI IMCIHUILIMHBL X UX TPYIOSMKOCTh PUBEICHBI B TabHIE 3.

Tabnuna 3 — Paznenbl, TeMbl TUCIUILIHHBI, UX TPYI0EMKOCTh

Pasnensl, TeMBI JUCITATUTHHEI Jlekumu | TI3 (C3) | JIP KI1 CPC

(uac) (uac) (uac) | (4ac) (uac)
Cemectp 8
Paznen 1. KBanToBbIe TOUKH 4
Tema 1.1. CpaBHHTENBHASA XapaKTePUCTHKA 1

MH(paKpacHbIX (POTONPUEMHUKOB Ha KBAHTOBBIX IMax
1 KBaHTOBbIX TOUKAX

Tema 1.2. CummeTpuss MHOTOSKCUTOHHBIX 1
SHEepPreTUYECKUX YPOBHEH

Tewma 1.3. 3apsskeHHbIE KBAHTOBbBIE TOUKH 2
Paznen 2. KBanToBbIe IMbI 4
Tema 2.1. CniekTp pa3sMepHOro KBaHTOBaHUS 2
Tema 2.2. [IpaBuna orbopa 2
Pazgen 3. CBepxpemerku 2
Tewma 3.1. DHepreTuyeckuii CrieKTp 1
Tema 3.2. CBepXpeleTKH B 3JIEKTPUUECKOM I10JIe 1
Hroro B cemectpe: 10 20 42

Hroro: | 10 0 20 0 42




[IpakTuueckas

IMOATOTOBKA  3aKJIIOYacTCd B  HCHOCPECACTBCHHOM  BBIIOJIHCHUU

OoOyJaroIUMHUCSl ~ OMNpENeNIEHHBIX  TPYIOBBIX  (YHKIWH,  CBSA3aHHBIX C  Oyj;ymiei
npogeccuOHATBEHON AEATEIbHOCTHIO.

4.2. CopnepkaHue pa3/IesioB U TEM JICKITMOHHBIX 3aHSITHH.
Copepxanue pa3ielioB ¥ TeM JIEKIIMOHHBIX 3aHITHI MPUBEICHO B TaOHIIE 4.

Tabmuma 4 — ConeprkaHue pa3eyioB U TeM JEKIIMOHHOTO ITUKIIa

Howmep pa3znena

Ha3panue u COJZICPIKaHNC PA3/ICJIOB U TCM JICKITMOHHBIX 3aHITHI

1

KBaHnToBBIE TOUKH

Jlexuus 1. OcHOBHbBIC MPUHLIMIBI AMUTAKCUATIBHOTO POCTa KBAHTOBBIX TOUEK
B AMIUTAKCHAIILHBIX TeTepocTpyKTypax. CUMMeTpHUs MHOTOIKCUTOHHBIX
IHEPreTHUECKUX YPOBHEH M 000JI0UeYHOE CTPOEHHE KBAHTOBOM TOUKH.
doToHnKa OJUHOYHONM KBAHTOBOM TOYKHM Ha OCHOBE InAs.

Jlexuus 2. 3apskeHHbIe KBAHTOBBIE TOUKH. DJIEKTPO-CTATUUECKU
3apsiKeHHbIe KBAHTOBbIE TOUKHA. DU3MKA OJUHOYHBIX CITMHOB B KBAHTOBBIX
TOYKAX B MAarHUTHOM TOJIE U IMarpaMMbl ONTHYECKUX MEePEXOJIOB.

KBanToBbI€ SIMBI

Jlexuus 3. CriekTp pa3MepHOro KBaHTOBAaHHS 3JIEKTPOHOB U JIBIPOK B
KBaHTOBBIX siMaX. KyJloHOBCKHE KOpPeNSLK U SKCUTOHHBIN 3 (eKT.
Jlexuus 4. [IpaBuna otGopa MeX30HHBIX TIEpeX00B U 3P HeKTh
AJIEKTPUYECKOTO MM0JIs1 B KBAHTOBBIX SIMAX.

CaepxpemeTkn

Jlextus 5. DHEpreTUUECKHit CMIEKTP U CBEPHYTHIE (DOHOHBI B CBEXPEIIETKAX.
CeepxpelieTku B 3ekTpuueckoM nose: [ltapkoBckas nectirua u Banbe-
[ITapkoBcKas JIOKaJaM3alis HOCUTeNeH 3apsiia M SKCUTOHOB.

4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHATUS
TeMbI MpakTHUYECKMX 3aHATHI U UX TPYAOEMKOCTh IIPUBEICHKI B TaOHIIe 5.

Tabmmma 5 — [IpakTrdeckue 3aHITHS U BX TPYJOEMKOCTh

N3 Hux No
No | Tembr npaktuyeckux | @opmel npakTudeckux | TpyaoeMKOCTh, |MpaKTHYECKOM |pasiena
n/m 3aHSATUN 3aHSTUI (vac) MOATOTOBKH, |JUCIUI

(gac) JIMHBI

YyeOHBIM IJIAaHOM HE IPEyCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHSATHUS
Tembl 1a00paTOPHBIX 3aHATHI U X TPYJIOEMKOCTh IIPUBEJICHBI B TabHIIe 6.

Tabnuua 6 — JIabopaTtopHble 3aHATHS U UX TPYJ0EMKOCTb

N3 Hux No
IPAKTUYECKO
No TpynoemkocTs . pasnena
HaumenoBanue nabopatopHbsix padboT i
/I , (dac) JIACITUTLIT
MOJITOTOBKH,
UHBI
("ac)
1. | MonmenrpoBaHue BOJHOBBIX (DYHKITHIA 4 4 1
9JIEKTPOHA B KBAHTOBOU TOUKE chepuuecKoit
(hopMBI




2. | MogenupoBaHue CIEKTPOB JIIOMUHECIICHIIMHT 4 4 1
CTPYKTYP C KBAHTOBBIMU TOUYKaAMU

3. | MoaenupoBaHH€e SHEPreTUUYECKOTO CIIEKTpa 2 2 2
HOCHUTEJeH 3apsija B CTPyKTypax ¢
KBaHTOBBIMU SIMAMH

4. | MoaenupoBaHue YHEPreTUYECKOTO CIIEKTPa 4 4 2
HOCHTeNeH 3apsiia B CTPYKTypax ¢
KBAaHTOBBIMU SIMAMHU

5. | MonenupoBaHue IBUKEHHUS DJIEKTPOHA B 4 4 3
110JI€ IPSIMOYTOJIBHOTO Oapbepa

6. | MonenupoBaHH€e MIIOTHOCTH SJIEKTPOHHBIX 2 2 3
COCTOSIHMI B CBEPXPEIIETKE

Bcero: 20

4.5. KypcoBoe mpoekTupoBaHue/ BHIIOTHEHUE KyPCOBOW pabOThI

Y4eOHBIM IJIaHOM HE IPEyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs

Buner camoctosiTenpHON pabOTHI U ee TPYA0EMKOCTh IPUBEIEHBI B Ta0uIle 7.

Tabmmma 7 — Buasl caMoCTOSITENNBHOM pabOTHI B €€ TPYI0EMKOCTh

Bua camocrositensHOM paboTHI

Bcero,
ac

Cewmecrp 8,
qac

1

2

3

N3ydenue TeopeTryeckoro Marepuaia
nucruraabl (TO)

KypcoBoe npoextuposanue (KI1I, KP)

PacuetHo-rpadudeckue 3amanus (PI'3)

Brmonnaenue pedeparta (P)

[ToaroroBka K TeKyiieMy KOHTPOIIO
ycneBaemoctu (TKY)

Jlomamnuee 3ananue (/13)

KonTposbable paboTs! 3a0unnkoB (KP3)

[ToaroToBka K MpoMeKyTOUHOM
arrectaiuu (I1A)

Bcero:

42

42

5. IlepeueHb yueOHO-METOINYECKOTO OOecedeHus
JUISL CAMOCTOSITEIILHON paOOThl 00YUaIOMUXCS IO TUCIUILIAHE (MOJIYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalibl JIISI CAMOCTOSITENIbHON padOThl OOYYarOIIMUXCSl YKazaHbl B

oo 7-11.

6. llepeueHb meyaTHBIX U IEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeuenb meYaTHBIX U DJIEKTPOHHBIX YUeOHBIX U3/IaHUM IIpUBeieH B TabmuIle 8.

Tabmia 8— Ilepeuenp meyaTHBIX U AIEKTPOHHBIX YUEOHBIX M3TaHUN

KomiecTBo 3K3eMILISIpOB
[udp/ B OHOJMOTEKE
bubnuorpaduueckas ccplika
URL anpec (KpoMe 3JIEKTPOHHBIX
AK3EMILISIPOB)
https://e.lanbook.com/book/56612 | Tumodees, B.b. Ontuueckast 9BC Jlanb

CIICKTPOCKOIUS 00bEMHBIX




MOJIy[IPOBOAHUKOB U HAHOCTPYKTYP.
[DnexTpoHHBIi pecypc] — DaeKTpoH.
naH. — M.: M3pgatensctBo "Jlans", 2015.
—512c.

https://e.lanbook.com/book/44963 | BoiinexoBckuii, A.B. dusnyeckue DBC Jlaub
OCHOBBI MOJTYIPOBOAHNUKOBOI
(oTtosnekTpoHnKH: YueOHOe ocodue //
A B. Boiinexosckuii, U.1. Mxaun, B.IT.
CaBunH, H.M. Bakus. [DneKTpoHHBII
pecypc] — DnekTpoH. naH. — Tomck:
HsparenscTBO "HanmoHanbHbIN
ucciaenoBaTebCKuii ToMeKkuii
rocyaapcTBeHHblil yHusepcutet", 2013.
— 560 c.

https://e.lanbook.com/book/91443 | JI&émuuer, U.A. UnucneHnHoe DBC Jlaub
MOJISJIMPOBaHNE ONTHYECKUX CBOMCTB
METaUIMYECKUX HAaHOYACTHL] //

N.A. Igmuues, A.W. Cunopos.
[OnexTpoHHBI pecypc| — DIeKTpoH.
nmaH. — CII6. : U3patenscTBO "CaHKT-
[TetepOyprckuii HaLMOHATBHBIN
HCCIIeIOBATEIbCKUI YHUBEPCUTET
WH(POPMAIIMOHHBIX TEXHOJOTHH,
MexaHuku u ontuku", 2016.

7. IlepeueHb 3NIEKTPOHHBIX 00pa30BaTENIBHBIX PECYPCOB
nHOPMAIIMOHHO-TEJICKOMMYHHUKAMOHHOH cetn « THTepHET»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(pOPMAITMOHHO-
TeIeKOMMYHHUKaMOHHOW cetn «MHTepHET», HEOOXOAWMBIX [UII OCBOCHUS JWCIHMILUIAHBI
npuBe/ieH B Tabiuie 9.

Tabmuma 9 — IlepedyeHb 5SIEKTPOHHBIX O0pa30BaTEIBHBIX PECYpCcOB HMH(DOPMAITMOHHO-
TEJIEKOMMYHUKaIMOHHOH ceTH «IHTepHeT)
URL anpec HanmenoBanue

He npenycmotpeno

8. IlepeueHpr HHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1. Ilepeuenpr nporpaMMHOro OOECIEUYEHMsI, HCIOJIb3YyeMOro MpHU OCYIIECTBICHUH
00pa30BaTEILHOrO MpoIecca 0 AUCLHUIITHE.
[lepedenp uconbp3yeMOro NporpaMMHOro odecreueHus npejactasieH B Tadbaure 10.

Tabmmia 10— [lepeyersr mporpaMmmMHOTO oOecIeueHus

Ne i/ HaumenoBauue

He npeagycmotpeno

8.2. [lepeuenn HH(OPMAITMOHHO-CIIPABOYHBIX CHCTEM,UCIIOJIb3YEMBbIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOrO Mpoliecca Mo AUCIHUILTUHE

[lepeyeHbp WCMONB3yeMBIX WH(POPMAMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBIeH B
tabnuie 11.

Tabmuma 11— Ilepeuers HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ Haumenosauue

He npengycmotpeno




9. MarepuanbHO-TEXHUUECKAs Oa3a
CoctaB MaTepHalbHO-TEXHUYECKOH ©Oa3bl, HEOOXOAWMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO MpoIiecca Mo TUCIUILINHE, TpeicTaBleH B Tabmuel 2.

Tabymmma 12 — CoctaB MaTepruaaIbHO-TEXHUUECKON Oa3bl

No HaumenoBanme coctaBHOM yacTu Howmep ayautopun
/Tt MaTepruaIbHO-TEXHUYECKOU 0a3hl (TIpu HEOOXOTUMOCTH )
1 YyeOHas ayaAuTOpUs 1Jis 3aHATHI JICKIIMOHHOTO THIIA, 3aHITHI 196135, r. CaHkT-
CEeMHUHAPCKOTO TUIA, TPYNIOBBIX U MHAMBUIYalbHbBIX KOHCYnbTauui, | IlerepOypr, yiu.
TEKYILero KOHTPOJIS U MPOMEXYTOUYHOH aTTecTaluy. I'acrenno, 1. 15,

OcHaugenure: Crieunanu3upoBaHHas Mebeslb; TeXHUUecKue cpeacTsa | ayauropust Ne31-02
o0yd4eHws, ciysKallue s MpecTaBlIeHus yueOHoi nadopmanmm
00JBIION ayIUTOPHHN; HAOOP JEMOHCTPALIMOHHOTO 000pYT0OBaHUS

2 VY4yeOHas ayautopus AJis JabopaTOPHBIX 3aHATHH. 196135, r. CaHkT-
OcHaugenure: Cnieunanu3upoBaHHas Mebenb; TexHuueckue cpeactsa | IlerepOypr, yi.
o0yueHHUs1, chyKallue JJs MPeCTaBlIeH s Y4eOHo nHdopMan I'acremnmo, 1. 15,
Oonb1Ioit ayauropuu; laboparopHoe obopyaosanue (1.1. dypre — ayautopust Ne31-04a

cnekTpomMeTp MHppakpacHbiii. ®CM 22111; 1.2. Cucrema
00paboTky naHHbIX Ha 6aze [TDBM, Bkmrouas monurop LCD 18,5 u
nazepHblil ipuHTep.; 2. Ciektpodorometp CD — 56; 3.1. Dypre —
cnekTpomMeTp MHppakpacubiii ®CM 1201, Brmtouas 6a3zoBoe
nporpammHoe obecnieuenue FSpec; 3.2. Cuctema o0paboTku
JTAaHHBIX criekTpoMeTpa Ha 6aze [I19BM, Bkirouas morautop LCD
18,5” u nazepubliii npunTep; 4. Kommiekc nadoparopusiii JIKO - 2P;
5. Kommnieke aGopatopssbiit JIKO — 6P No28; 6. [Tpucrarka
3epkanbHOTrO oTobpaskenns 1130 — 10; 7. [lpuctaBka 3epkaibHOTO
orobpaxenus [130 —9; 8. [IpucraBka 3epKaibHOTO OTOOPAKEHUS
130 —45)

10. Ouenounsle cpeacTBa JUIs MPOBEACHUS IPOMEKYTOUHOM aTTecTalun
10.1. CocTraB OLIEHOYHBIX CPEICTBIUISL IPOBEJNEHUS IPOMEXKYTOUHOM aTTECTALUU
oOyJaromuxcs Mo AUCHUIUINHE PUBEAeH B Tadnuie 13.
Tabmmma 13 — CoctaB O1EHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IPOMEKYTOUHOM aTTeCTalllK

Bua nmpomexyTouHO# arTectanun [lepedyeHn OIIEHOUHBIX CPEJICTB
DK3aMeH Crucox BOMPOCOB K 9K3aMEHY;
OK3aMeHalMOHHbIE OUJIETHI,
3amaun;
TecTl.

10.2. B kadecTBe KpHTEpHUEB OICHKA YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMITETEHIMI 00yJaroluMucs MpUMeHsieTcs: S-0aibHas IIKanxa OLEHKH cPopMUpOBAHHOCTU
KOMIIETEHIN, KoTopas npuBeeHa B Tabiune 14. B Teuenue cemecTpa MOXKET UCHOJIB30BATHCS
100-6annpHas  ImIKala  MOIYJIBbHO-PEHTHMHTOBOM  cHCTeMbl ~ YHUBEpPCUTETa,  IpaBHiia
WCII0JIb30BAHUS KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKQJbHBIM HOPMATUBHBIM aKTOM
I'VAIL

Tabmuna 14 —Kpurtepun onieHKH YpoBHS C()OPMHUPOBAHHOCTH KOMITCTCHITUH

OreHKa KOMITETEHITUH

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHIII
5-OajuTbHas IKaIa P P popnitpo




OrieHKa KOMITETEHIIN

5-0ayIbHAs IIKaJIa

XapakTeprcTrka c(hOpMAPOBAHHBIX KOMITETEHITUIHA

— oOyyaroruiicst TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
Marepua;

— YBEPEHHO, JIOTHYHO, TI0CIIEJOBATEIHO M TPAMOTHO €T'0 M3JIaraer;

— omHpasch Ha 3HAHUS OCHOBHOW W JIOIOJIHUTEIBHOW JIHMTEPATypHI,

fg;ﬁg): TECHO IPUBS3BIBAET YCBOCHHBIE HAYUYHBIE TIOJIOKEHHS C MPAKTUYECKOU
JIeATEIIbHOCTBIO HAIIPABIICHNUS;
— yMeno 000CHOBBIBAET U apryMEHTUPYET BBIIBUTaEMbIE UM HJIEU;
— JIeTlaeT BBIBOJBI M 000OICHHSI;
— CBOOOJIHO BJIAJICET CUCTEMOM CleMaIN3uPOBAHHBIX TTOHSITHH.
— o0yuaroiuiicss TBEpI0 YCBOWI MPOTPaAMMHBIN MaTepua, TPaMOTHO U
[0 CYWIECTBY M3JIaraeéT €ro, ONHUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHL;
«XOPOTION — HE JIOIIYCKAET CYIIECTBEHHBIX HETOUYHOCTEM; }
«GAUTCHOY — YBS3bIBAET YCBOEHHBIC 3HAHUS C MPAKTHYECKOH JESITEIBHOCTBHIO
HaIlpaBIICHUS,
— apryMEHTUPYET HAy4YHBIE I10JIOKEHHUS;
— JIeTlaeT BBIBOJBI M 00O0OITICHHSI;
— BJI3JIEET CUCTEMOM CIIEIUAIN3UPOBAHHBIX IIOHSATUH.
— oOyyJaroruiicss yCBOMIJI TOJIBKO OCHOBHOH TPOTPaMMHBIA MaTepHua,
[0 CYIIECTBY HM3JIaraeT €ro, ONHUpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JIUTEPATYPHI;
— JIONYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;
«yIOBIIETBOPUTEIEHO» .
GATTOHOD — UCIIBITBIBACT 3aTPYAHEHUS B NPAKTUUECKOM NIPUMEHEHUW 3HAHUNA
HaIIPaBIICHUS,
— c1abo apryMeHTHpYeT HayuHbIe MOJI0KEHUS,
— 3aTpyAHsieTcs B GopMyITUpOBaHUU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BIIAJEET CUCTEMON CIIENMAIA3UPOBAHHBIX MOHSTHII.
— oOyyJarormuiicss HE YCBOWJI 3HAYUTEIHLHOW YaCTH TPOrPAMMHOTO
Marepuana;
— IOMyCcKaeT  CYIIECTBCHHBbIE  OIMMOKA W  HETOYHOCTH  MPH
«HEYJIOBJIETBOPUTEIEHO» .
paccMoTpeHHH MpoOJieM B KOHKPETHOM HallpaBJICHUN;
«HE 3a4TCHO»

— UCTIBITHIBAET TPYAHOCTH B MPAKTUUECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXKET apryMEeHTHPOBATh HAYYHbIE MOJIOKCHHUSI,
— He GopMyIHpPYET BBIBOJAOB U 000OIICHHIA.

10.3. TunoBble KOHTPOJIBHBIE 3a/IAHUS WIIA UHBIE MAaTEPHUAJIBL.
Bormpocsr (3agaun) nist sK3amMeHa mpeicTaBlieHbl B Tadumie 15.

Tabmuma 15 — Bompocs! (3a1aun) 115 9K3aMeHa

Ne n/mt [lepeuens BonpocoB (3a1a4) AJIs FK3aMEHA Kon
WHAMKATOpa

OcHOBHbIE MPUHIUIIBI STUTAKCHATIBHOIO POCTA KBAHTOBBIX K7 1
TOYEK B SMUTAKCHAIIbHBIX [€TEPOCTPYKTYPaAX.
CuMMeTpHsi MHOTOOKCUTOHHBIX SHEPTeTUUECKIX YPOBHEH. I1K-3.¥.1
0605104YeUHOE CTPOCHNE KBAHTOBOM TOUKH. I1K-3.B.1
@DOoTOHMKA OJJMHOYHOM KBAaHTOBOM TOUYKHM Ha OCHOBE InAs. I1K-5.3.1
DIIEKTPO-CTATHIECKH 3apsHKEHHBIE KBAHTOBBIE TOUKH. I1K-5.Y.1
®du3nka 0AMHOYHBIX CIMHOB B KBAHTOBBIX TOUYKaX B MK-5.B.1
MarHiuTHOM HOJI€.
JlnarpamMmbl OITHYECKUX NIEPEXOJOB. I1IK-7.Y.1
CrieKkTp pa3MepHOro KBaHTOBAHUSI 3JIEKTPOHOB U JIBIPOK B MK-6.Y 1
KBaHTOBBIX siMax. KyJ0HOBCKHE KOppESIIHH. T
DKCHUTOHHBIN 3P (DEKT. I1K-6.B.1
[IpaBuia oT60pa MeK30HHBIX IEPEX0JIOB. I1K-7.3.1




DD EKTHI AITEKTPUIESCKOTO OIS B KBAHTOBBIX SIMaXx. I1K-7.V.1
CBepHyTbIe (POHOHBI B CBEXpEIIETKAX. I1K-3.3.1
DHEPreTUYeCKUi CIEKTP. I1K-3.¥.1
IIITapkoBCKasl JIECTHULA. IIK-3.B.1
Banbe-IlITapkoBckast Jiokanu3aius HOCUTENEH 3apsia u K7V 1
HKCHUTOHOB.

Bompocs! (3agaun) ans 3aveta / qmud . 3aueTa npeacraBieHsl B Tabnuie 16.
Tabmuma 16 — Borpocs! (3a1aun) s 3adera / qudd. 3adera

Kon

Ne n/mt Ilepeuens BonpocoB (3a1a4) s 3aueta / 1udd. 3adera
p P (saz21) 1 pd MHJMKaTOpa

Y4yeOHBIM IJIAaHOM HE IPETyCMOTPEHO

[lepeyenp TeM JUIE KypCOBOTO TPOSKTHPOBAHUS/BBITONHEHHUS KypCOBOH paboThI
HpesicTaBiIeHsbl B Tadmume 17.
Tabmuma 17 — IlepedeHs TeM JUII KypcOBOTO IPOSKTHPOBAHMUS/BBITOJIHEHUS KYPCOBOM pabOTHI

No /i [TpumepHBIt TepedeHb TeM IS KypCOBOTO MPOSKTHPOBAHUS/BBHITIOTHEHHUSI
B KYPCOBOM pabOTHI

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bompocer misi  mpoBeneHUs TPOMEXKYTOUHOW aTTeCTallMM B BHJE TECTUPOBAHUS
npecTaBjIeHbI B TabwuIe 18.

Tabmmma 18 — [pumepHbIii TepedeHs BOIPOCOB ISl TECTOB

Kon

Ne n/m [IpumepHBIii TepedeHb BOIIPOCOB JIJISl TECTOB
UHAMKATOpa

Y4eOHBIM IJIAaHOM HE TPEyCMOTPEHO

[lepeyeHbp TeM KOHTPOJBHBIX pabOT MO JMCIUIUINHE OOYYAIOMIMXCS 3a09HOW (OPMBI
oOy4eHwus1, mpeIcTaBIeHbl B Tadmie 19.

Tabmuma 19 — llepeyenb KOHTPOJIBHBIX PabOT

Ne /i [lepeyerb KOHTPOJBHBIX pabOT

He npegycMmotpeno

10.4. Metonuueckre  Marepuaibl,  ONPEACISIIOIIUME  MOPOUEAYpPhl  OICHUBAHMS
WHAWKATOPOB, XapaKTEepHU3YIOMUX JTanmbl (OpPMHUPOBAaHHWS KOMIIETEHIIMH, COJEpKaTcs B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL pernmameHTHpPYIOIIUX MOPSIOK U HPOUEAYPY
MIPOBEICHUST TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUYHOW aTTeCTAIlMA O00yYarOIIAXCsI
I'VAIL

11. Metonuueckne yka3aHus JUisl 00yYarOIMUXCs 10 OCBOCHHIO JUCITUTITNHBI

11.1. MeTtonuueckne yKazaHus I OOYYarOIIUXCS 10 OCBOCHHIO JIEKITMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAY€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHHOe, CHUCTEMHOE,
rIyOOKOe U SICHOE W3JIo’)KeHue ydeOHoro marepuana. HasHaueHue cOBpPEMEHHOH JeKIuM B
paMKax JUCHUILIAHBI HE B TOM, YTOOBI IOJYYUTH BCIO MH(POPMAIHIO IO TeMe, 2 B OCBOCHHUH
(yHIaMEHTaNbHBIX TpOOJeM JTUCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIIHNX
JIOCTHKEHUI Hay4yHOU MbIciu. B yueOHOM mporecce JeKIusl BBIIOJHIET METOA0JIOTHYECKYIO,
OpraHU3aIOHHYI0 U UHpopMaIrmoHHyto (GyHkiuu. JIeknus packpbriBaeT MOHATHHHBIN anmapat




KOHKpeTHOM o0jacTé 3HaHUs, €€ HmpoOJieMbl, JaeT IebHOe MPEACTaBIeHUE O JTUCHUILIMHE,
MTOKa3bIBAaeT B3aUMOCBSI3b C APYTUMU JUCHIUTITIMTHAMH.

[InaHupyemble pe3yIbTaThl IPU OCBOCHUH 00yYaIOUIMMHUCS JEKIIMOHHOTO MaTepuaa:

— TIONyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIIAETCS LEJIEBOM YCTaHOBKOW K Ka)KJI0M KOHKPETHOM TeME;

— TIOJy4YeHHE OIbITa TBOPUYECKOH paboThl COBMECTHO C IPEIO/IaBaTEeNIeM;

— pasBuTHE TPOPECCHOHATBHO-IEIOBBIX  KadecTB, JIIOOBM K  TIpeAMETy W
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIIJICHHUSL.

— TOsIBJIEHUE HEOOXOMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHOU PadOTHI;

— TMOJy4YeHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKHM M TEXHUKH U O
MPOTHO3E UX Pa3BUTHS HA OJIMKANIIINE TOJIBI;

— HAY4YHUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIICISTH TIJIaBHBIE MBICIH U
MOJIOXKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATH KX B  Pa3IMYHBIX
(bopmyIHpoBKax);

— TOJy4YeHHe TOYHOIO NOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSTHUH.

JIeKMOHHBI MaTepuajdl MOJKET COIPOBOXKAATHCS JIEMOHCTpaluedl cilaiioB |
WCIIOJIb30BAHMEM pa3/laTOUYHOTO Marepualia TIpu TPOBEJACHUU KOPOTKUX ITUCKyccuit 00
OCOOEHHOCTSIX MPUMEHEHHS OTJIETbHBIX TEMATHUK 110 JUCIUTIIINHE.

11.2. MeTtonuueckue yKka3aHus IS OOYJArOIIMXCSl 110 YIACTHIO B CeMHHapax. Y YeOHBIM
IIJIJAHOM HE MPELyCMOTPEHO.

11.3. MeTtonuueckne ykKazaHus I OOyYaIOMIMXCS IO MPOXOXKICHHUIO IMPAKTHUYECKUX
3aHATUN. Y4eOHBIM IIJIaHOM HE MPEIYCMOTPEHO.

11.4. MeTtonuueckue yKazaHusl IS OOYYAIOMIMXCS TIO BBITOJHEHUIO JTA00PATOPHBIX
pabor.

B xone BemomHeHus 1abopaTOpHBIX palbOT OOyYarOmMUics MODKEH YIUIyOUTh U
3aKpeNuTh 3HAHUS, MPAKTUYECKUE HABBIKU, OBIIQJETh COBPEMEHHOW METOJIMKONW M TEXHUKON
HKCIIEPUMEHTAa B COOTBETCTBHUHM C KBATU(HUKAIMOHHONH XapaKTEepUCTHKONH OO0yYaromerocs.
Boimonnenue nabopaTopHbix paboT COCTOUT M3 AKCHEPUMEHTATbHO-IIPAKTHUECKOH, pacueTHo-
AQHAJTMTUYECKOHN YacTell U KOHTPOJIbHBIX MEPOITPUSTUH.

Brimonnenue 1aboparopHbIX pabdoT 00ydyaromUMCs SIBJSIETCS HEOTHEMJIEMOM YacThlO
W3Y4YeHMs] JUCUUIUIMHBL, OIpelesieMoid ydueOHBIM IUJJaHOM, M OTHOCHTCS K CpeICTBaM,
o0ecreunBaoIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1au 00yJaroIIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEI0BAaHUS IPOLECCOB, SBIEHUM U OOBEKTOB,
M3y4aeMbIX B paMKaX JIaHHOW AUCIUIUIMHBL;

— 3aKpeIUvleHHe, pa3BUTHE U JeTallu3alls TEOPETUUYECKUX 3HAHUU, IOJYUYEHHBIX Ha
JeKIUSIX;

— TOJy4YeHHe HOBOM MH(OpMAaIUK 10 U3ydyaeMon JUCIHUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEJIbHOW  paboTbl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeboBaHUs K MPOBEJICHUIO Ta00PaTOPHBIX PadoT

B mpomecce moarotoBku K - J1aboparopHOil  paboTe  HEOOXOAMMO — M3YYHTh
COOTBETCTBYIOIIIME METOJMYECKUE YKa3aHWS M MOBTOPUTH JICKIIMOHHBIM MaTepual, KOTOPbHIH
OTHOCHUTCSI K Teme pabotel. llepenm HawasoM BBIOJHEHHS pabOThl HEOOXOJMMO CO3/aTh
OTJIeIBHYIO TIANKY JUIsl CO3/1aBaeMbIX B padoTe (haiijioB U yCTAHOBUTH €€ B CUCTEME B KauecTBe
Tekymed aupexkropud. IlyTh K naHHOW mamke He JOJDKEH COJEp)KaTh MMEH, HalMCaHHbBIX
KUPUJUIHLIEH.

B mpounecce BblmosHEHUST pabOThl MOJIyYE€HHBIE pe3yJIbTaThl pPacyeTOB, JIUCTUHIH
pa3pabaThIBaeéMbIX IPOTpaMM, CXeMbI U Jpyrue padoune Marepralibl JOJDKHBI COXPAHAThCS Ha
JIVICKe JUIS UX JATbHEWINero NCIoIb30BaHus Py 0()OPMIICHHHU OTYETA.

[To okonyannu paboThI HEOOXOAUMO COCTABUTH OTUYET M MOJTOTOBUTHCS K €r0 3alluTe Ha
CJIETYIOIIEM 3aHSITUH.




Crpykrypa u opMa oTdeTa 0 1ab0paTopHOM padoTe
Otuer o mabopatopHoit paboTe JOKEH CONIEPIKATh:
— aMuIIHIIO, UMST I OTYECTBO CTYJICHTA, BHITOJHUBIIETO padOTYy;
— HOMep y4eOHOI TpYIIIbI;
— JIaTy BBIITOJTHEHUS pabOTHI;
— Ha3BaHUE PabOTHI;
— T1eJTh palboTHI;
— KpaTKyto (popMyTUpPOBKY 3a1aHus Ha Ta00paTOpHYIO paboTy;
— OCHOBHBIE TEOPETHYECKHE CBeJCHUS W (OPMYJIBI, HCIONB30BABIIMECS B IIpOIECcCe
BBITIOJTHEHUS PaOOTHI;
— JIMCTHHTH MIPOTpaMM, pa3paboTaHHbIE U OTIAXXCHHEIE B TIPOIIECcCe BHITOTHEHUS PA0OTHI,
— CXeMBI, pa3paboTaHHBIE B TPOIIECCe BHITIOTHEHUS paOOTHI;
—IPA UCTOJIB30BAHUH JOTIOJHHUTEIBHON JHTEpaTyphl YyKa3aTh CCBUIKH W TMPHBECTH CITHUCOK
JTUTEepaTyphI;
— BBIBOJIBI 10 padoTe.

TpebGoBanwust k 0OpMIIEHHUIO OTYETA O JTAOOPATOPHOU paboTe

[Tpumep odopMIiIeHUsT TUTYIBHOTO JICTA OTUeTa MO JTabopaTopHO# padoTe MpHBeeH Ha
cailTe YHUBEpPCHUTETA guap.ru.

[Ipu odopmieHun otueta o MabopaTopHO pabOTe HEOOXOAMMO MPUIACPKHUBATHCS
tpeboBarmit ['OCT 7.32-2017 «OtueT 0 HaydHO-HCCleNOBaTelbckoi padote. CTpykTypa u
npaBuiia 0pOpMIICHUSY.

ITo xaxmo#t mabopaTopHoit paboTe MTODKEH OBITH MOATOTOBJICH OTYET B OyMaKHOM U B
anekTpoHHOM Buje. Ilocie 3ammuTel 1abopaTopHBIX padOT OT4eThl B OyMa)kKHOM BHJIE C
MIPOCTABIICHHBIMY OIEHKAMH XPaHSATCS Ha Kadeape, a OTUETHl B ANEKTPOHHOU (hopMe JTOIIKHBI
OBITH BBUIOKEHBI B TMYHOM KaOMHETe 00yUarolerocst Ha caiiTe yHUBepCUTETA.

11.5. Metonuueckne ykazaHus Il OOYYalOIUXCS 1O TPOXOXKIECHUIO KypCOBOTO
MIPOEKTUPOBAHHUS/BBHITIOJTHEHHUS KYPCOBOW Pa0OTHI. YUEOHBIM IJIAHOM HE TIPEAYCMOTPEHO.

11.6. MeTtonnueckue ykazaHus JIjsl OOYYarOMIMXCs O MPOXOKICHUIO CaMOCTOSITENLHOM
paboThl

B Xozne BbIMOTHEHUS caMOCTOSTENHHONU pabOTHI, OOYUYaIOIUIICS BBIMOIHSIET paboTy MO
3aJJaHAI0 ¥ TP METOJMYECKOM PYKOBOJICTBE IPEIoaBaTelis, HoO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

Jlnist oOyyarormuxcst 1Mo 3a04HOM (hopMe OOyUCHHs, caMOCTOsTeIbHas padoTa MOKET
BKJIIOYATh B ce0sl KOHTPOJIBHYIO paboTy.

B mpormecce BBIMOMHEHHUST CaMOCTOSITENFHONH paboTHI, y oOydaromerocss (popMHpPYyeTCs
1esjaecooOpa3Hoe MIaHpOBaHUe pabodyero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHH WM CHCTEMAaTH3alli¥ IMPUOOpETaeMbIX 3HAHWU, OOECIIEUMBACT BBICOKHIA
YPOBEHb YCIEBAaEMOCTH B TMEpPHOJ OOy4YeHHs, MOMOTaeT IOJYyYUTh HABBIKA IOBBIIICHUS
poeccCHOHATEHOTO YPOBHSIL.

MeToauyeckumMu ~ MaTepuaiaMH,  HAMNpaBJSIIOINIMMH  CAaMOCTOSITENbHYIO — padoTy
00y9arOIUXCSSIBIISTFOTCS

— y4eOHO-MeTOAMYECKUI MaTepual o AUCIUILIIHE;

—  METOJMYECKHE YKa3aHUS IO BBIMOJTHEHUIO KOHTPOJIBHBIX PadoT (A1 00ydaromuxcst
10 3a04HOM popme 0OydeHus).

11.7. Metonuueckre yKa3zaHusl IS OOYYalOIMUXCS 10 TPOXOXKIECHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.



TGKYI_LII/Iﬁ KOHTPOJIb YCHIEBACMOCTH IPEAYCMATPUBACT KOHTPOJIb Ka4deCTBa 3HaHUI
o6yqa}om1/1xcx, OCYHICCTBIAEMOI'O B TCUCHHUC CEMECTpPa C LEJIbIO0 OLNCHUBAHMHA XOJa OCBOCHUA
JUCIUITIIINHEBI.

11.8. Meronuyeckue ykazaHus JUIsl 00y4aromUXcsi MO MPOXOKICHUIO TPOMEXYTOUHOMH
aTTeCTaIHH.

[IpomexxyTounass  arrectamusi  oOyvarolIUXCsl — HpeaycMaTpuBaeT  OLIEHUBaHHE
MPOMEXYTOUHBIX M OKOHYATEIbHBIX Pe3yJabTaToB 0OydeHMs mo aucruiumHe. OHa BKIIOYAeT B
ceOst:

— D9K3aMeH — (Qopma OIEHKM 3HAaHWH, IOJyYEHHBIX OOydYaromuMcs B IIpoIiecce
W3y4YeHUs BCeW MUCHUIUIMHBI UM €€ YaCTH, HAaBBIKOB CaMOCTOSTENBbHOM paboThI, CIOCOOHOCTH
OPUMEHATh MX JUIS PEHICHUS NPaKTUYeCKUX 3amad. JK3aMeH, KaK IPaBUIIO, MPOBOAMTCS B
MEepUoJi SK3aMEHAIMOHHOW CEeCCHM UM 3aBepllaeTcsl aTTeCTAllMOHHOM OIIEHKOH «OTJIMYHOY,
«XOPOIIOY, «yIOBIECTBOPUTEIHHOY», KHEYJOBIECTBOPUTEILHOY.



Jluct BHeceHuUs: U3MEHEHUH B pabouyto MporpaMmy JUCIUILIHHBL

JlaTa BHeceHus
W3MEHEHHUH 1
JIOTIOTHEHWM.

Iloanuce BHecHIETO
W3MEHEHUS

CopeprkaHne M3MEHEHHH 1 TOTIOJTHeHHIH

JaTa m Neo

MpOTOKOJIA
3acelaHus
kadenpsl

Tloamuce
3aB.

kadeapoit




