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I. AnHOTALIUA

1. Heab u 3a1a4m QU CHUNINHBI

eabi0 TUCIUIUIMHBI ABJISCTCS U3YyUYEeHHE TCOPETUUECKUX 3HAaHUHN B 00J1aCTH
GU3UKA KOHACHCUPOBAHHOTO COCTOSIHHSI, @ MMEHHO OCBOHWTH DSl BOMPOCOB,
W3JIaraeMbIX B Pa3JIMUHBIX pasneniax (pu3nKyd TBEpAOro Tena, (Kpuctamiorpadpuu,
peHtreHorpaduy, (QU3UKA METAIOB, ONTHYECKas CIEKTPOCKONUU) € OOIIMX
MO3ULIAN TEOPUU TPYIIII.

3ajayaMu OCBOCHMS JUCIUIUIMHBI ABJISIOTCSA:

— ¢opMHupoBaHHWE Yy CTYIACHTOB OOIIEr0 TMPEACTABICHUS O CHMMETPUU
KPUCTAJUIMYECKON PEMIETKU; O TOM, UYTO CHUMMETPUS KPUCTAIIIMYECKOU
PEIIETKH YJOBJIETBOPSAET BCEM aKCHUOMaM TEOPUHU TPYII, YTO KOJeOaHUs
PELIETKA ABMXKEHUS SJIEKTPOHA B KPUCTAIUIMUECKOM ITOJIE TAK)KE OCHOBAHO
Ha pACCMOTPEHHUU TEOPUU TPYIIII.

— OCBOGHHE OOYYarOUIMMHUCS METOJOB aHaidu3a (U3MYECKUX SBICHUM U
IPOLIECCOB B 00J1acTU (DU3UKHU KOHJIEHCUPOBAHHOTO COCTOSIHUS BEIIIECTBA;

— npuoOpeTeHHe HaBbIKa TMOJTOTOBKMA pPa3BEPHYTOr0 OT4YETa [0 TEME
Uccie1oBaHus (1) WIH 10 pe3ySibTaTaM MPOBEACHHBIX IKCIIEPUMEHTOB.

2. MecTo aucuuiuiaibl B cTpykrype OOIT

JucuunnrHa «®@u3nka KOHJIEHCUPOBAHHOTO  COCTOSIHUSI — BEILIECTBA»
n3ydyaerca B Mojayine Puzuka KOHJACHCUpPOBaHHOrO coctosinus bioka 1.
JucuumuinHael  4YacTH  ydyeOHoro  I1uiaHa,  QopMupyeMod  y4aCTHUKAMHU
00pa3zoBaTeIbHBIX OTHOIICHUH.

ConepxaTenbHO OHA 3aKJIaJbIBA€T OCHOBBI 3HAHUW JUISI OCBOCHHS
JUCIHUIUIAH JJICKTUBHBIX MOJYJIEH. Jns  ycnmemHoro OCBOEHHS JAaHHOU
JUCIUTUIMHBL 00yJaronmMcs HeoOXoauMbl 3HaHusS KypcoB «Kpuctammorpadusy,
«Marematuueckuil aHanuzy», «JAuddepenuanbasie ypaBHeHUD», «ModekyspHas
buzukay, « JIEKTPUIECTBO U MArHETU3M.

VYyeOHast aUCHUIIMHA HEOOXOauMa il HM3y4YeHHH KypcoB «Da3oBbie

NEPEXOALI», «Dusuka JAUDBJICKTPHUKOBY, «Dusuka MMOJYIIPOBOAHUKOB» «®Dusuka



IIbE30IEKTPUKOBY, «PU3UKA HEIIMHEMHBIX KPUCTAIUIOB», «PU3NYECKHE CBOMCTBA

CCTHCTOBJICKTPUKOB).

3. O0beM aucHUILIMHBI: 3 3aueTHble eaquHuIbl, 108 akageMuuecKknx 4daca,

B TOM YHuCJI€.

KOHTAKTHAasi ayIuTOpHas padoTa:

3aHaTUd 17 4acos;

neknuu 34 daca, MNpPaKTHYECKHUE

KOHTAKTHAasl BHeayauTopHas padora: 10 yacoB, B TOM 4HUCJE KypcOBas

pabota 10 yacos.

caMocCTosiTeIbHasA padoTa: 47 yacoB, B TOM YHCIJIe KOHTPOJIb_27 4acoB.

4. Ilnanupyemblie

pe3yJabTaThbl

OﬁyquI/Iﬂ mo AUCHHUILINHE,

COOTHECECHHBIC C INIAHUPYEMBIMHU peE3yjJbTaTaMU O0CBOCHHUSA 06p330BaTeHLHOﬁ

MpoOrpaMMbl

[InannpyemMble pe3yabTaThl OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

(popmupyembie KOMIETEHITHH )

[Inanupyemblie pe3ynbTaThl 00Y4eHHS 10

JUCHUITIINHE

YK-1. CnocobeH ocylecTBIsTh OUCK,
KPUTHYECKHUM aHAJIN3 U CUHTE3
uH(pOpMaIUU, TPUMEHSITH CHCTEMHBIH
TIOJIXO/T JIJTSL PEIICHUS TIOCTaBICHHBIX
3a71a4.

VYK-1.1. Ananusupyer 3agauy, BbIICIAS €€
0a30BbIC COCTABISAIOLINUE.

YK-1.5. PaccmatpuBaeT u npeaniaraetT BO3MOKHbBIE
BapHaHThI PEIICHUS MTOCTABIICHHOM 3a/1auu,
OIIEHUBAs UX JOCTOMHCTBA U HEJOCTATKH.

[TK-2. Cioco0eH BHITIOIHATH KCIIEPUMEH-
TaJIbHYIO0 paboTy B 006JacT (HPU3NKU U
0OpPMIIATH Pe3yIbTATHI UCCIIEAOBAHUN 1
pa3paboToK.

[1K-2.2. Ananuzupyet puznyeckue sBIeHUs U
nporecchl B 001acTH PU3UKU KOHJEHCHPOBAHHOTO
COCTOSIHUSI WM COCTABJISECT OTYET IO TEME
UCCIIEIOBAHMSI UJIM 10 pe3ysibTaTaM MPOBEIEHHBIX
HKCIIEPUMEHTOB.

[TK-3. Cnoco0OeH conpoBOXk/1aTh TUIIOBbIE
TEXHOJOTMYECKHE MPOLECCHl B 00IaCTH
MaTepHaJIOBEICHHUS U TEXHOJIOT MU
MaTepuasoB

I1K-3.1. OcymiecTBisieT aHalu3 CTPYKTYPBI
MaTepuaJIoB;

5. ®opMa IpoMeKYTOYHOM ATTECTALMH U CEMECTP NMPOXO0KACHUS

JK3aMeH B 5 ceMeCTpe




6. SI3pIKk NpenoxaBaHMs: PYCCKHIA.

Il. Conepxanmne AUCHMIVIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM C YKa3aHHEM
OTBEJICHHOI0 HA HHUX KOJIMYECTBA aKAJAEMHMYECKMX 4YacOB W BHIOB Y4YeOHBIX

3aHATHI
1. Jlnisi cTyAeHTOB 04HOi GopMBbI 00yUeHUs!

VYuebHas mporpamma —
HaNMEHOBAHHE PA3/IeIIOB H TEM

Bcero
(dac.)

KonrakTHas
pabota (4ac.)

Jlexumu | IIpaktn

YCCKUC

Camocrosit
eJbHAS
pabota

(dac.)

1. Beenenue. Cummertpus
MartpuuHas 3anuch npeoOpa3oBaHU CHMMETPHH.

KpUCTAJLJIOB.

12

2 2

2. ®opmasibHOE ormpenesieHue rpynmbl. [lonarue
HNOJArPYIIIBL.
FomoMoppusM u  u30MOpHU3M.
rpymma. Tabmums Ko, OcHOBHEIE CBOCTBA.

CornpsikeHHBIE AJIEMEHTBI.

Huknrnueckas

['pymmbl cCHMMETPUHU T€OMETPUUECKUX HUryp.

18

10

3. Teopus MaTpPUYHBIX IIPEACTABICHUMN.
[TpuBoaMMBIE M HENPUBOAUMBIE IPEICTABICHHUS.
HenpuBonumsle npeacraBieHus a0esieBbIX TPYIII.

Hpe,I[CTaBJ'IeHI/ISI AU APAJIbHBIX I'PYIIIL.

14

10

4. bazuc IPEJICTaBICHHUS. XapaxTepbl

IIPEACTABICHUMN.

14

10

5. TpaHcassuMOHHAsA CHMMETPHUS KPUCTATUIMYECKON
cpensl. IIpocTpaHcTBeHHas pemierka. ['pynmnossie
CBOMCTBA OIIEpaTOPOB TPaHCIIALUU.
Hemnpusoaumeie npeacTaBiaeHus TPAHCIALMOHHBIX
TPYIIL

6. 3onubl bpummosna. ComnpsixeHHast (oOparHas)
POCTPAHCTBEHHAS PEIIETKA.

7. ToueuHsle KpucTamorpapuyeckue TPYIIbl C

oreparopamu COOCTBEHHBIX MTOBOPOTOB.

TPYIIIIEL,
HECOOCTBEHHBIX
MIPEICTaBICHHUS

KpHUcTaorpaduyeckue
OIIEPATOPEI
Henpusoaumere

Toueunsie
cozepKalme
IIOBOPOTOB.
TOYEYHBIX IPYIII

10

8. 3oubI bprutrosHa s pemerok bpase.




9. IIpocTpaHCcTBEHHBIE TpYMIBl CHUMMETpUH. | 12 2 2 8
OmnepaTopbl IPOCTPAHCTBEHHBIX IpyMIl. BUHTOBEIE
ocu. [IlockoCcTH CKOIBKEHUS.

[Tpumeps! MPOCTPaHCTBEHHBIX TPYIIT

(Fm3m, Fd3m).

[IpocTpaHcTBEeHHBIE TPYNIBl B JBYMEPHOM

IPOCTPAHCTBE.
10. 3Bezma BonHOBOro  Bekrtopa. [I'pymma | 11 2 2 7
BOJIHOBOT'O BEKTOpA. HenpuBonumsie

MMpEaACTaBJICHHA I'PYIIIILI BOJIHOBOI'O BEKTOPA.

11. Ilpumenenue Teopuu rpymm K uccienoBanuto | 14 4 4 6
HOpPMaJIbHBIX ~ KOJE€OaHMM  KpUCTAJUIMYECKOH
peweTky. CUMMeTpuUsl HOPMaJIbHbIX KOJleOaHUH

12. TlpumeHeHue Teopuu Tpynn K wusydeHuto | 14 4 4 6
OHEPreTHYECKOTO  CIIEKTpa  JJIGKTPOHOB B

KpHCTaie

UTOI'O 144 30 30 84

I1l. IlepeyeHb y4eOHO-METOAMYECKOT0 OOecleYeHUsi VI CaAMOCTOSITEILHOI
padoThI 00Yy4AKOIIMXCH MO JUCUUILIMHE

— TUTaHBI TPAKTUYECKUX 3aHITHH U METOIUYCCKUE PEKOMEHIAINH K HUM;

— METOJIMYECKHE PEKOMCHIAIMA TI0 OPTaHM3aIllid CaMOCTOATEIBHON pabOTHI
CTYJICHTOB;

— COOpPHUKH 33JaHUM JIJI1 CAMOKOHTPOJISL.

IV. ®oHa 0LIeHOYHBIX CPeCTB /1JIsl MPOBeAeHUs MPOMEKYTOYHON aTTecTalun
00y4arIIMXCcs M0 JUCUUILTIMHE

Hapsiny ¢ apyrumu IucUMIUIMHAMU ydeOHOTO TuiaHa aucuuiimHa «Ddusuka

KOHJICHCUPOBAHHOTO COCTOSTHUSI  BEIIECTBAa» y4acTByeT B  (OPMHPOBAHUU
obmenpodeccuonanpbHor kommeTeHun OITK-1 «crmocoOHOCThIO MCIOIB30BaTh B
npo(hecCHOHANBPHOM  JEATENBHOCTH 0a30Bble  €CTECTBEHHOHAYYHBIE 3HAHUS,
BKJIFOYAsl 3HAHHWS O TIpEeIMETe M OOBEKTax HW3Y4YCHUsS, METOAAaX HCCICIOBaHUS,
COBPEMEHHBIX KOHIICTIIUAX, JOCTIKCHUSX U OTPAHUYCHUSIX €CTECTBCHHBIX HAYK»,
npodeccuonanbHorr  kommnereHuuu  I[IK-1  «CnocoGHOCT,  MCHOJIB30BaTh
CHELMAIM3UPOBAHHBIE 3HAHUA B 00JaCTH (PU3MKH Ui OCBOCHHS MPOGMIBHBIX
(U3NIECKUX JUCIIATUTAH.

Dopma npoeedeHUs NPOMENCYMOUHO20 KOHMPOAA: CTYIEHTBHI, OCBOHWBIIHE
nporpaMMy Kypca MOTYT TIOJYyYUTh OIIGHKY II0 HWTOraM CEMECTPOBOW U
[IOJIlyCEMECTPOBOM  PEUTUHIOBOM  arrectauuu  coryiacHo  «llomoxkenuro o

peiituHroBoii cucreme ooydenus TBI'Y» (mporokoa Ne8 ot 30 anpesst 2020 r.).




Ecmn ycnoBus «llonoxeHust 0 peUTUHIOBOM CUCTEME ...» HE BBIIOJIHEHBI, TO
DK3aMEH chaerca corimacHo «llomokeHnro O NIPOMEXYTOYHOM aTTecTaluuu
(9K3aMeHax W 3aderax) oOydaroluXcsl MO MPOrpaMMaM BBICIIETO OOpa3oBaHMs

TBI'Y» (mporokon Nell ot 28 anpens 2021 r.)



TunoBble KOHTPOJIbHBIE 3aJaHHUA AJIsl IPOBEPKH YPOBHS C()OPMUPOBAHHOCTH

xkomnerenuuu OIIK-1:

CITOCOOHOCTHh HCIIOJIB30BaTh B HpO(i)GCCHOHaHLHOfI
ACATCIBHOCTH 0a30BEIC CCTCCTBCHHOHAYYHLIC 3HAHUA,

BKJIIO4asi 3HAHHUA O

npeamMeTe U 00BeKTax N3y4CHUA, MCTOdaX HUCCICIOBAHUA, COBPECMCHHBIX KOHIICII-
MUAX, JOCTHKCHUAX U OI'PAHHUYCHUAX CCTCCTBCHHBIX HAYK

Oran

(popmupoBanus

TunoBble KOHTPOJIbHbIE 3aJAHUSA
JJISl OLeHKHU 3HAHUM, YMEHMH,

Iloka3zaresu u KpuTepun
OlLlCHNBAHMS KOMIIETEHIIUM,

KOMIIETEeHLIH, B HABbIKOB IKaJIa OlleHUBAHMUS
KOTOPOM
yyacTByeT
AMCUUIJIMHA
Hauanbnbriit Bnagetp  MaTpuyHOM  3alUCHIO
BJIaJIeTh npeoOpa3oBaHUil  CUMMETPUH U
MEXaHU3MOM HCIIOJIb30BaHUS
TEOpUHU rpyIi B ¢busuke
KOHJICHCUPDOBAHHOTO  COCTOSIHUSI
BEIIECTBA
Hauanbnbriit 0XapaKTEpU30BaATh CHMMETPUIO o lmeeTcst moNHBIN OTBET — 3
yMeTh KpucTasa: oamia
3anayva 1. [IpeobpasoBanue e OTBeT HEIOCTATOYHO 0OOCHOBAH
CHMMETPHUHU PAaBHOCTOPOHHETO — 2 6auia
TpEYroJbHHKa. e Jlan HeBepHbIil oTBeT — 0 OayIOB
3agaua 2. JlokazaTh, 4TO 3J1€MEHTHI
CUMMETPHUHU PAaBHOCTOPOHHETO
TPEYroJIbHUKA
oOpa3ytot rpynny. ['pynst D3 u
Cav.
HavanbHb1it 3HaTh COBOKYIHOCTb DJIEMEHTOB | e OTBET 0TOOPAH U3 HCTOYHHMKOB,
3HATh CUMMETPHUU KPHUCTAJUIMYECKON |  coJiepKaHue OTBETA MOJHOE -2
pelIeTKd  yIOBJETBOPSIET BCEM | Oajuia.
aKCHOMaM TEOPHUH TPYIII; IIOHATUA | e OTBET M3JIOKEH HEJOCTATOUYHO
romoMopdusma u uzomopduszma. yetko-1 6am.
e OTBeT U310KEH ¢ PU3NUECKUMU
omuokamu — () 6asIoB.
IIpomexyTOUHBIN BJIAJIETh TEPMUHOJIOTHUEN
BJIaJIeTh TEOPETUKO-TPYIIIOBOIO  TOXO07a,
WCIIOB3YEMOUN B HAYUHBIX CTAThIX
mo (Qusuke KOHJIEHCUPOBAHHOTO
COCTOSTHHSI BEIIECTBa
[IpomexxyTOUHBIN 0XapaKTEepU30BaTh CUMMETPHIO | @ IIMeeTcst OJIHBIN OTBET — 3
yMeTh HOPMaJTbHBIX KOJICOAHWI U BOJHOBBIX |  Qauia

(YHKIMI, OMUCHIBAIOLINX TOBEJICHUE
ANIEKTPOHA B TEPUOAMYECKOM IIOJIe
KPUCTAUTMYECKOU PEeILIeTKU:

3amaya 1 [TocTtponts 300y
bpuiumosHa, HalTH 3BE3/y BOTHOBOTO
BEKTOpa U IPyIITy BOJIHOBOIO BEKTOpa
JUTSL IBYXMEPHOM JIEMEHTApHOU
SIICHKH, 3aJJaHHON OCHOBHBIMH
BEKTOPaMH.

3amaya 2. [locrpouts 30HY

e OTBeT HEIOCTATOYHO OOOCHOBAH
— 2 bamna
e Jlan HeBepHBIA OTBET — () OayIIOB




BpusrosHa 17151 pocToi Kyondeckon
PELLETKH U OIPENEIUTH TPYIIIbI
BOJIHOBOTO BEKTOpA.

IIpomexyTOUHBIN 3HaThb JJIEMEHTHI TCOpPHH | OTBET OTOOpPAH U3 UCTOYHHUKOB,
3HATH MpEeICTaBICHUN; coJiep>KaHue OTBETa MOJTHOE -2
NPUBOAMMBIE W HENPUBO-AUMBIE Oama.
IpEACTaBJICHUA, KakK MOJKHO | e OTBET M3JIOKECH HEJIOCTATOUYHO
10JIy4aThb HENpUBOJUMBIC yeTko-1 6asl.

HPEJICTABICHUA TPAHCIALMOH-HBIX, | o OTBET U3JI0KEH C GU3UUECKUMU
TOYEYHBIX M IPOCTPAHCTBEHHBIX | omuOKamMu — 0 6AIIIOR.

IpyIIL; 3B€31ly M Ipymiy
BOJIHOBOT'O BEKTOpa,
HENPUBOJAUMBIE  IPEJCTABICHMUS
IpyNIbl BOJIHOBOI'O BEKTOpA.

Cnmncoxk BONPOCOB W 33aHMH JISI NPOBEPKH YPOBHA CHOPMHPOBAHHOCTH
npodeccuonanabHoii kommereHuuu OIIK-1 «CnocoGHOCTh HCHONB30BaTh B
npoecCUOHANBbHON  ACSATENBHOCTH 0a30Bble  €CTECTBEHHOHAYYHBIC 3HAHUS,
BKJIIOYAsl 3HAHMUS O MpeIMeTe U OOBEKTaxX H3Y4YEHUs, METOJaX MCCIEIOBaHUS,
COBPEMEHHBIX KOHLIETIIUAX, JOCTHKEHUSAX U OTPAHUYE-HUSIX €CTECTBEHHBIX HAYK»

Jns  oueHWBaHUsA pe3yJbTaTOB OOy4deHUss B BHUJIE BIJAJECHUW Mpejaraercs
PacCMOTPETH CIEAYIOLINE TEMBI:
CummMmeTpust KpUCTAJIOB.
OcCHOBHBIE OIIpENENEHUS TEOPUU TPYIIIL.
[IprBOIMMBIE U HENPUBOAUMBIE MPEICTABICHUS.
HenpuBoaumeie mpencraBiaeHus a0elIeBbIX TPYIII.
basuc npencrasieHus.
Xapaxkrtepsl PEICTABICHUM.
TpaHCISIMMOHHAS CUMMETPHUSI KPUCTAIUIMYECKOU cpepl. [IpocTtpancTBeHHas
peuieTka. ['pynioBsie CBOMCTBA OIIEPATOPOB TPAHCIISALINH.
8. HenmpuBoaumble mpeacTaBICHUs TPAHCISITUOHHBIX TPYIII.
Jlns  oueHuBaHMS PE3yNbTATOB OOY4YEHUS B BHUJAE YMEHUH Mpeajaraercs
IIPOJIEMOHCTPHUPOBATH CIEAYIOIINE HABBIKU!
1. OTpicKkaHHE CMEXKHBIX KJIACCOB B IPYIIax TpeyrojibHuka. IHBapuaHTHas
noArpynmna (HopMaiabHbIN AenuTensb). GakTop- rpymnmna.
2. IlpuMmeHeHre TeOpUU TPYMI K MCCIEAOBAHUIO HOPMAIBHBIX KoJeOaHui
KpUCTaJUIMUeCKO! pemeTku. CHMMETpHUsi HOpPMaJIbHBIX KOJIEOaHUM.
3. Ilpumenenne TeopuH TPyNN K W3YYCHHUIO HHEPreTHUECKOTO CIIEKTpa
JJIEKTPOHOB B KPUCTAJLIE.

NogahkowdE

Jlst orieHMBaHUs Pe3yIbTATOB OOYYEHUS B BUJIC 3HAHUU MPEJIaraeTcs OTBETUTH
Ha CJIEAYIOUIME BOIIPOCHI:
1. MarpuuHnas 3anuchk npeoOpa3zoBannii cuMmMeTpun. OCHOBHBIE CBOWMCTBA
rpyIIIL.
2. TlpencraBiaeHus HUKINYECKUX TPYIII.
3. IlpuBoauMBbIe U HEMIPUBOIUMBIC MTPEICTABICHUSI.
4. XapakTepbl PEJCTABICHUN TOUCUHBIX TPYII.




2. Tunosbie

cpopMHUPOBAHHOCTH

KOHTPOJIbHbIE
od1menpodeccunoHAIbHOM

3a1aHUA

JJISA

MPOBEPKH
KOMMETEeHIIHH

YPOBHSA
IK-1:

CITOCOOHOCTh HCITOJIL30BaTh CIICOHUAIIM3UPOBAHHBIC 3HAHUA B obJacTu (I)I/ISI/IKI/I JIIA
OCBOCHUA l'IpO(bI/IJ'ILHBIX (1)H3PI‘-ICCKI/IX JUCHUITINH

Jran
(popmupoBanus
KOMIIeTEeHIIUM, B

KOTOPOM
ydyacTByer
AUCHUILVINHA

TunoBble KOHTPOJIbHbIE 3aJAHUSA
JJISl OUEHKHU 3HAHUM, YMEHMH,
HABBIKOB

Iloka3zaresu u KpuTepun
OlLlCHNBAHMS KOMIIETEHIIUM,
LIKAJIA OLleHUBAHUS

HauannHbiit
BJA1ETh

COBOKYITHOCTBIO
CUMMETpUU
peuieTku

AJIEMEHTOB
KPUCTALTNYECKOMN

HayvanpHEbIi
yMeTb

[IponemoHcTpHpOBaTH
pelaTh THINYHbIE 331a4u:
3anaua 1. [IpeoOpazoBanue
CUMMETPUHU PABHOCTOPOHHETO
TPEYroJbHHKA.

3amgava 2. J/loka3arh, 4TO AJIEMEHTHI
CUMMETPUHU PABHOCTOPOHHETO
TPEYrojabHUKa

oOpa3ytoT rpynmy. ['pynst D3 u
Cav.

3anaya 3. [Tonb3ysich Tabnuien
YMHOXEHHUSI 3JIEMEHTOB I'PYIIIIbI
MIOJIYYUTh BCE OIpE/IeTICHHbIC
CTPYKTYPBI TPYIIIBL: TTOATPYIIIIBI,
KJIACCBI.

Hcnons3oBanne ONMpeaesronmx
COOTHOILIEHUH BMECTO TaOIHIIbI
YMHOKEHUS.

3anaya 4. Haiitu ipu nomoum
ONPEACIISIOIINX COOTHOLIEHUH,
yemy paBHbl df u bd (ynpaxuenue
24 JI.M. BacunbeB. duszndeckas
KpucTajorpadusi)

yMeHue

° HmMeercst mOIHBIN OTBET — 3
Oamna
° OTBeT HEJOCTATOUHO
o0ocHOBaH — 2 Oaiia

Jlan HeBepHBI oTBeT — 0 OaoB

HauannHbiit
3HATH

[IponeMoHCTpUpPOBATH 3HAHUS O
MaTpUYHON 3amucu
npeoOpa3oBaH CHMMETPHH,
OCHOBHBIX CBOMCTB I'PYIIII.

e OTBeT 0TOOpAH M3 UCTOYHUKOB,
CoJIep>KaHue OTBETa MOJTHOE -2
bamia.

e OTBET U3/I0KEH HEAOCTATOUYHO
yeTKo-1 Gam.

e OTBeT U3J0XKEH ¢ (PU3NISCKUMHU
omubOkamu — 0 0amios.

ITpomexyTOUHBIN
BJIa/IeTh

DneMeHTaMHu
NIpEACTaBICHUN;
HETIPUBOUMBIE
KaK MOYHO
HENIPUBOUMBIE

TEOpUHn
OPUBOJIUMBIE U
MIpe/ICTaBJICHMUS;
1oJIy4aTh
MIpeJICTaBICHUS




TPAHCISIIUOHHBIX, TOYEYHBIX U
IIPOCTPAHCTBEHHBIX TPYII; 3BE31Y
U TpYHIly BOJHOBOIO BEKTOpA,
HENPUBOJUMBIE  IIPEJICTABICHUS
IPYIIIbI BOJIHOBOT'O BEKTOPA.

IIpomexyTOUHBIN IIponemMoHCTpUPOBATh YMEHHE e IIMmeercs MOIHBINA OTBET — 3
yMeThb peIIaTh TUIUYHEIE 3a1a9H: fama
3azmauva 1. ITokasars, 4T0 eciau e OTBeT HEI0OCTATOUYHO OOOCHOBAH
rpynmna abejesa, TO YUCIO KIaccoB |  — 2 Gayuia

PaBHO YMCITy SJICMCHTOB I'DYIIIBL. e Jlag HeBepHbI oTBeT — 0 OaymioB
3agauu 2.HaiiTu Bce olTHOMEpHbIE

MIPEJICTABJICHUS U TAOJIUIIBI
XapaKTEPOB MUKIMICCKUX TPYIIIT
C2,C3,C4,Cs.

3anmaua 3. CocTaBUTh TaOIUIY
HETPUBOUMBIX MPEIACTaBICHUN
LIUKINYECKOU TPYIIIBI YeTBEPTOTrO
IOpsAJIKa U IIPOBEPUTH €€
MPaBUIILHOCTh TIPH ITOMOIIIH
COOTHOIIICHUSI OPTOTOHAJIBHOCTH.
3anaua 4. CoctaBUTh TaOIUILY
YMHOKEHUS a0eNIeBOM IPYIIITBI
IIECTOrO MOpsAKa U Ta0nuIly e€
HETIPUBOJUMBIX MPEACTABICHHII.

IIpoMexxyTOouHbBI1 IIpopeMoncTpupoBaTh 3HaHUSA 10 | @ OTBET OTOOPAH M3 HCTOYHHKOB,
3HATH IIPUMEHEHHE TCOPUU TPYyINI K | cojAeprKaHHWE OTBETA MOJIHOE -2
HCCIEIOBAHUIO HOpMalbHBIX | Oajuia.
KOJIeOaHui KpHCTaJIJII/IHeCKOﬁ e OTBET U3JI0KEH HEJO0CTAaTOYHO

pEIIeTKH, CAMMETPHS HOPMAJIBHBIX | yeTko-1 Gajul.

KOJIeOaHHIA. e OTBeT U3JI0kKEH C QU3UIECKUMU
omuOkamu — 0 6aIoB.

Cnucok BONPOCOB M 3a/IaHUIl VISl NMPOBEPKH YPOBHSI C)OPMUPOBAHHOCTH
npogeccuonanbuoii  kommereHmuu IIK-1 «CnocoOHOCTh  HCMONB30BATh
CHEIMAIM3UPOBAHHbIC 3HAHUS B 00JAcCTH (M3MKU [JII OCBOCHHS TPO(HIbHBIX

(1)I/I3I/I‘IGCKI/IX JUCTUITIINH

Jlnst  orleHWBaHUS pe3yJbTaTOB OOY4YeHUsT B BHUJIE BJAJCHUW TMpejaraercs
PaccCMOTPETh CIAEAYIOIINE TEMBI:
1. Comnpspxennas (oOpaTHas) TpOCTPAaHCTBEHHAS PEIICTKA.

2. 3oHbI bputosHa.
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Jltst

TpaHcaAMOHHAs CUMMETPUS KPUCTAIUIMYECKOM cpeabl. [IpocTpancTBeHHas
pemerka. ['pynmnoBeie CBOMCTBA ONEPATOPOB TpaHCsiuuu. HenpruBoaumele
IIPEICTABIICHUS TPAHCISIUOHHBIX TPYIIIL.

Todeunass cummeTpusi Kpuctamuimiueckond cpenbl. Kpucrtamiorpaduueckue

TOYCYHBIC I'PYIIIIBI CUMMCTPHUH.

. KyOuueckue rpymnsbi.

6.

HerI/IBOI[I/IMBIC MpCACTAaBJICHUA TOYCUYHBIX I'PYIIII.

OOCHHUBAHUA PCE3YJIbTATOB O6y‘{€HI/IH B BHIC YMGHI/Iﬁ npeajiaracTcs

MPOJIEMOHCTPUPOBATH CJICAYIOIINE HABBIKU:

1.

Pemerka bpasn, cucremsl, pacupenesieHue KJIaccoB [0 CUCTEMAaM.

. IIpocTpaHCTBEHHBIE TPYIIIIBI CHMMETPHH.

. Oneparopsl MPOCTPaHCTBEHHBIX IPyIIl. BUHTOBBIE OCH.

2
3
4.
5
6

[110CKOCTH CKOIBXKEHUS.

. IIpumepbl NpOCTPaHCTBEHHBIX TPYIII.

. 3Be31a BOJIHOBOTrO BekTopa. ['pynmna BonHOBOro Bekropa. HempuBomnmbie

MMpCACTABJICHUS I'PYIIIIEI BOJIHOBOI'O BCKTOpPA.

Jlist  onleHWBaHMS pe3yJbTaTOB OOydYeHHMs] B BHUJAC 3HAHUW IpejJiaracTcs

OTBCTHUTDH HaA CIICAYIOIIUC BOIIPOCHI:

1.

HenpuBoaumsie npeacTaBiaeHus: 0COObIX TOUEK 30HbI bpuiuitosHa
KBaJIPaTHOU PELIETKH.

['pynmel TeTpazapa u oktazapa. HenpuBoaumoe mpencTaBieHus 3TUX
TpYIIII.

CMexHbIE KITACCHI.

3onbl bpuitosHa. 3Be3/1a BOJIHOBOTO BEKTOpA. ['pyIia BOJIHOBOIO BEKTOPA.

HerI/IBOI[I/IMI)Ie MMpCACTAaBJICHHWA I'PYIIILI BOJTHOBOT'O BCKTOpPA
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V. IlepeyeHb OCHOBHOI U I0NIOJTHUTEJILHOM Y4eOHOI JIUTepaTyphl, HEOOXOAUMOM
IS OCBOCHMS AUCHUILINHBI
a) Ocnosnasa numepamypa:

1. T'yproB B. A. ®usuka TBEpIOTO TENa A1 HHKEHEPOB: yueOHOe mocodue. - M.:
Texnochepa, 2012. - 560 c. - [DnexrpoHHbIi pecypc]. — Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=233466

2. Maryxun, B. JI. ®uzuka TBepaoro tena : yueonoe nocodue / B. JI. MaTyxuH,
B. JI. EpmakoB. — Cankrt-IlerepOypr : Jlans, 2021. — 224 ¢. — ISBN 978-5-
8114-0923-5. — Texkcr : 31ekTpoHHBIN // JlaHb @ 37MEeKTpOHHO-OMOINOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/167762. — Pexum moctyma:
JUISL ABTOPU3. ITOJIb30BATENEH.

0) lononnumenvnaa atumepamypa:

1. YerBepukoBa A. I'. Kpucramnorpadusi: ydyebHoe mnocobue. - OpeHOypr:
OpenOyprckuit rocynapcTBeHHbIl yHuBepcuter, 2012. - 104 c. — Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=260745

2. Copoxun, B. C. Marepuasibl W DJJIEMEHTBHl JJICKTPOHHOW TEXHHKHU.
[IpoBOIHUKH, TOYIIPOBOJHUKH, AUANEKTpUKH : yueOHuk / B. C. CopokuHn, b.

2021. — 448 c. — ISBN 978-5-8114-2003-2. — TexkcT : anekTpoHHbIH // JlaHb

AIEKTPOHHO-OMOIOTEeUHAs cucTema. — URL.:
https /le.lanbook.com/book/168852. — Pexum goctyma: s aBTOPH3.
I0JIb30BATEICH.

3. Bmagumupos, I'. I'. ®usuka mnoBepXHOCTH TBEPBIX TN : yueOHoe mocodue / .
I'. BnagumupoB. — Cankt-IletepOypr : Jlans, 2021. — 352 ¢. — ISBN 978-5-

8114-1997-5. — Texkcrt : s1ekTpoHHBIN // JlaHb @ 37MEeKTPOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/168884. — Pexxum nmoctyma:
JUTS aBTOPU3. MOJIB30BATEIIECH.

VI. TlepeyeHb pecypcoB HH(POPMANHOHHO-TEJEKOMMYHMKAIIMOHHOW CeTH
«HTEepHeT», HEOOXOIMMBbIX /ISl OCBOEHHUS THUCIMILIHHBI

DJIeKTPOHHBIC OMOIMOTEYHBIE CUCTEMBI:

1. OBC «MTH®PA-M» http://www.znanium.com

2. OBC «YuuBepcurerckas 6ubmrorexa OH-TIAVH» http://ww.biblioclub.ru

3. ObC «JIAHb» http://e.lanbook.com
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VII. Metoauueckne ykazaHusi Vi1 00y4al0IIMXCS M0 OCBOEHHIO TUCIUTLINHBI
1. Temwvrt npaxmuuecxux 3anamuii no ®KCB

3ansaTue 1. Tema: MaTpuvHasi 3anuchb npeodpa3oBaHMii CHMMETPHU.
OcHOBHBIE CBOMCTBA IPYIIIL.

3anaua 1. [IpeoOpazoBanrie CUMMETPUN PABHOCTOPOHHETO TPEYTOJIbHHUKA.
3anaua 2. Jlokaszarb, YTO 3JIEMEHTH CUMMETPHUH PABHOCTOPOHHETO TPEYTOJIbHUKA
oOpazyrot rpynmy. ['pynsr D; u Cs,.

3ansarTue 2.

3anaya 1. [Tonb3ysce TabinLe YMHOKEHHS 3JIEMEHTOB IPYIIIBI MOJTYYUTh BCE
OIPEIENICHHbIE CTPYKTYPBI TPYIIIbL: OATPYIIIbI, KIACCHI.

Hcnonb3oBaHue ONpeesiolUX COOTHOIIEHUI BMECTO TaOJIULIBI YMHOKEHUS.
3amaya 2. HaiiTu npu moMoIIy ONpeelisioNnX COOTHOIICHNH, YeMy paBHbI df u
bd (ynpaxxuenue 24 J[.M. BacuibeB. @usnueckas Kkpucramiorpadus)

3ansaTue 3. Tema: IlpencraBiienus nukiandeckux rpynm. IllpuBoaumelie u
HEeNPUBOAUMBIE NIPEACTABJICHHUS.

3anaua 1. [Toka3aTe, 4TO eciu rpyrna adeneBa, TO YUCIO KJIACCOB PABHO YUCITY
AJIEMEHTOB TPYIIIBI.

3anaun 2-5:

Haiitu Bce oqHOMEpPHBIC MPEICTABICHUS U TAOIUIBI XapaKTEPOB [IUKINYECKUX
rpyni C,,C3,C4,Cs,

3agada 6. CocTaBUTh TaOIUILy HEMTPUBOJUMBIX MPEICTABICHUN IUKINYECKON
TPYIIBI YETBEPTOTO MOPSIKA U MPOBEPUTH €€ MPABUIBLHOCTD MPU MTOMOIIA
COOTHOIIIEHUsI opToroHaibHOCTH (yrpaxHeHnue 30 J[.M. BacunbeB. Ouznueckas
KpucTtauiorpadusi).

3amaua 7. CocTaBUTh TAOIUILy YMHOKEHHS a0€JIeBOM TPYIIIBI MIECTOTO MOPSIKA U
Tabnuily e€ HempUBOAUMBIX MpecTaBiaeHui (yrnpaxuenue 31 J[.M.Bacunnen
duznueckas kpuctasiorpadus).

3ansaTue 4.

3amaua 1. Haiitu HenpuBoaumbIie nipeacTaBienus rpymm Cg, ,D3 1 pa3inoxuTs mo
HHUM BEKTOPHBIE TPEICTABICHUS STUX TPYIII.

3ansaTue S. Tema: Xapaxkrepbl npeacTABJICHHMHA TOYEYHBIX IPYIIL..

3ausarTue 6. 'pynna kBaapara D, (422). HenpuBoauMble npeacTaBjieHUst
0CO0BbIX TOYEK 30Hbl BpMiLII0IHA KBAIPATHOM pelleTKH.

3anstue 7. Tema: I'pynnbl TeTpajdapa u okradapa. HempuBoaumoe
NpeACTABJIEHUS 3TUX TPYIIL.

3ansaTue 8. Tema: CmexkHblie Kiaaccbl. OTbICKAHME CMEKHBIX KJIACCOB B
rpynnax tpeyrojbHuka. UnBapuanTHass moarpynna (HOpMaJabHbIA
AeauTesab). @akTop- rpynmna.

3amaua 1. OGpa3yiiTe JieBble U MIPaBbIe CMEXKHBIE KIACCHI B rpyrmine 3m. [[is kakux
MOATPYIII JIEBBIE U MTPaBbIE CMEKHbBIE KJIACChl coBNaAatoT (ynpaxHenue 25 J[.M.

BacuiabeB. ®uznyeckas kpuctamiorpadus).
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3anava 2. Ynpaxuenue 27, JI.M.BacunbeB @usnueckas Kpuctamaorpadus.
3agaua 3. Ynpaxuenue 28, J[.M.BacunbeB ®usnueckas kpucramuiorpadus.
3agaua 4. Jloka3aTp, 4YTO TPAHCISILIMOHHAS Tpynma T SBISIETCS NHBaPUAHTHON
MOJITPYIIIION MIPOCTPAHCTBEHHOM Ipymibl O.
3anaua 5. Tabnuia yMHOKeHUS hakTOp-Tpymnibl. [IpoBepuTh NpaBUIbLHOCTH
tabmuibl (120 ) HemocpeACTBEHHBIM BEIYUCIICHUEM ( yIIpakHEeHHE 28,
J.M.BacunbeB ®usnyeckas kpuctaorpadus).
3ansaTue 9. Tma: 3oub1 bpuirosna. 3se3aa BostHOBOro Bekropa. I'pynma
BOJIHOBOI'0 BEKTOpA.
3agaua 1 [ToctpouTs 30HYy bpuiimtosHa, HAMTH 3BE3/ly BOJTHOBOTO BEKTOpA U
TPYIILY BOJHOBOI'O BEKTOPA ISl ABYXMEPHOU DJIEMEHTAPHOU SIMEVKH, 3aAaHHON
OCHOBHBIMU BEKTOPaMH.
3anayga 2. [Toctpouts 300y bpusirosHa 11t mpocToil KyOM4ecKoi pemeTk U
ONPENIENIUTh ITPYNIIBI BOJIHOBOTO BEKTOPA.
Bomnpocs! Aj1s1 00CyKIeHNS:

Henpusoaumsle peACcTaBiIeHUs TPYIIIbI BOJTHOBOIO BEKTOPA
[IpocTpancTBEHHBIE TPYyNIIBI CMMMeETpUX. HenpuBoaumsie
IIPEICTABIICHUS] IPOCTPAHCTBEHHBIX TPYIIIL.
[IpumeHeHrne TEOpUM TPYII K HCCIEIOBAaHUIO HOPMANbHBIX KOJeOaHUMH
KpUCTAJITMUECKOM pereTku. CUMMETpHUsi HOpMaJIbHBIX KOJIEOAHUH.
5. llpuMeHenne Teopun Tpynn K H3YYEHUIO SHEPreTUYECKOro CIHEKTpa

AIIEKTPOHOB B KPHUCTAILIE.

e

2) Memoouueckue peKomeHOAuuUU NO  OP2AHUZAUUU  CAMOCHIOAMENbHOU

pabomul cmyoenmos:

CamocrosiTenbHas paboTa CTYACHTOB MPEAIO0JIaraeT:

—00s3aTeNIbHOE  BBINOJHEHME  JOMallHUX  3aJaHuil,  [pelyCMOTPEHHBIX

JIEKIIMOHHBIMU U MPAKTUYECKUMH 3aHATUAMU;

—yri1yOJIeHHOE U3yYeHHUe JTUTepaTyphl U pelIeHHe 3aja4 10 MPOWJeHHBIM TeMaM U

10 BOIIPOCaM, JIONOJIHUTEIBHO YKa3aHHBIM IPENOJaBaTeIeM;

—HUCIOJb30BaHUE MaTepUaIoB paboyeil mporpaMMsbl JJsl CUCTEMATU3alMKM 3HAHUM

Y TIOJTOTOBKE K 3aHATUSAM U KOHTPOJIbHBIM paboTaMm.

CaMOKOHTPOJIb M KOHTPOJIb H3y4YeHHS Kypca (pr3nKa KOHICHCHUPOBAHHOIO
COCTOSIHMSA BeLIecTBa

1. CocrtaButh TaOAMILy HEMPUBOAUMBIX NPEICTABICHUN HIUKINYECKON TPYIIIbI
YETBEPTOro MOPSAKA U IPOBEPUTH €€ MPABUIBHOCTD MPU TOMOLIU
COOTHOILIEHHS] OPTOrOHAJIIBHOCTH.

2. CocTaBuUTh TaOIUILy YMHOKEHUS a0eJIeBOM IPyIIIbI LIECTOTO MOPSAIKA U
Ta0JHILy €€ HEMPUBOAUMBIX MPECTABICHUN.

3. Cdem coBmagaet TabaUIa XapaKTEPOB OJTHOMEPHBIX MPEICTaBICHUN?

4. JlokazaTh, UTO TpaHCISUMOHHAs rpynna T sSBIseTCs UHBApUAHTHOM
MOATrPYIION MTPOCTPAHCTBEHHOM Ipyrinbl D.

TemaTuka caMmoCcTOATENbHOH PadOTHI CTYICHTOB 10 KYpCY 110 Kypcy pusunka

KOH/JCHCHPOBAHHOI'0 COCTOSIHUS

TEMA 1. I'pynnel cummeTpun reometpudeckux ¢uryp - 10 gacos.
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1.1. I'pynma nBM>KEHUH BEIIECTBEHHOTO €BKJIMI0BA MPOCTPAHCTBA U €€ IOAPYIIIbI,
1.2 .ConpsiKeHHbIE AJIIEMEHTBI B TPYIIIE BPAIICHUN TPEXMEPHOr0 MPOCTPAHCTBA.
1.3. I'pynma BpaiieHuit mpaBUILHOTO N-yrojasHuka Cn.
1.4. lusapanbHble rpymms DN.
1.5. I'pynmna Bpamenuii Tetpadapa T.
1.6. I'pynna Bpaienuit kyoa. O.
1.7. I'pynmia cummeTpuu TeTpasapa 1.
1.8. I'pynna cummetpun ky6a Op,.- 4.
TEMA 2. [IpeacraBienus Au3apajibHbIX rpymil -10 gacos.
TEMA 3. Toueunwsie Kkpuctamiorpaduydeckue TPYHIbl € OmepaTopaMu
COOCTBEHHBIX  IMOBOPOTOB.  ToyeuyHble  KpUCTaLIOrpauuecKue  CPYIIIIbI,
coJieprKalIne onepaTopbl HECOOCTBEHHBIX TOBOPOTOB-10 4acos.
TEMA 4. [IpocTpaHCTBEHHbIE TPYIIIBI B IBYMEPHOM IpocTpaHcTBe-10 yacos..
TEMA 5. IIpumepsl IpOCTPaHCTBEHHBIX TPYIII- § 4acCOB.
Jlutepatypa k camocTOsITeJIbHOM padoTe.

1. T'onosuna JI.U. JIuneitnas anre6pa u HeKoTopbie ee npuiiokenus. M.: Hayka

1985. (Tema 1).
2. BacunbeB JI.M. ®usnueckas kpuctamwiorpadus M.:Metamyprus. 1981 (Temsr
2-4).
bokutii I'.b. Kpuctammoxumus 1971. (tema 5).
Kosanes O.B. HenpuBoauMele 1 MHIyIMPOBAaHHBIE IPEACTABICHUS U
KorpeacTaBieHus ¢pegopoBckux rpynn. M.: Hayka 1986 (tema 5).

B~ W

3) Tpebosanus K peiimunz-KOHMPOJ1I0
Pe3ynpTaThl MpOMEXYTOYHON AaTTECTAllMM BBICTABIISIIOTCS HAa OCHOBE TEKYLIETO
KOHTPOJII  yCHEBAEMOCTH  (PEUTHUHI-KOHTPOJIb, Oajuibl 32  BBIOJHEHHbIE
IIPaKTUYECKHE 3aIaHHUsI CYMMHPYIOTCS) ¥ IO PE3YJIbTATAM 3a4ETa.
PeiiTunr 1
1. 3agaya Ha MaTPUYHYIO 3alUCh MPEOOPA3OBAHUI CHMMETPUH.
2. TeopeTruveckuii BOnpoc:
1. CuMMmeTpust KpUCTaJJIOB.
2. OCHOBHBIE ONPEIEIICHHUS] TEOPUH TPYIII.
3. IlpuBoAMMBIE M HETTPUBOIUMBIE MTPEICTABICHHUS.
4. HenpuBoauMble NpeACTaBICHUS a0EJIEBbIX TPYII.
5. baszuc npencraBieHusl.
6. XapakTepbl IPEeACTABICHUN.
7. TpancasiumoHHas CAMMETPUS KpUCTaNInYecKoi cpeabl. [IpocTpancTBeHHas
peuieTka. ['pyniioBsie CBOMCTBA OIIEPATOPOB TPAHCIIALIUMU.
8. HenpuBoaumsie npeAcTaBieHUs] TPAHCISAUUOHHBIX TPYIII.
9. Comnpsixennas (oOpaTHasi) MPOCTPAHCTBEHHAS PEIIETKA.
10. 3onb1 bpuitosna.
PeiiTunr 2.
Ha npumepe ykazaHHOW B BApUAHTE TOYEYHOM IPYMIIBI BBIIIOJHUTD CIEIYIOLINE
3aJIaHus.
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3ananue 1. 3anucarh 37€MEHTHI rpyHIibl. 3aganue 2. OnpeaenuTb NopsaoK
IpyMIIbL.

3amanue 3. 3anucarh KJIacChl yKa3aHHOU rpynnsl. ONpeaenTs UX YUciIo. YKa3aTh
KOJIMYECTBO HEMIPUBOJUMBIX IPECTABICHNUN TPYIIIIHI.

3ananue 4. Ha npumepe yka3zaHHOM rpyIIibl MOSICHUTD (PU3UUECKUM CMBICIT

bopmyir:
1) Z'f =n; 2) > x(@x(g)=ns; 3) C, =%ZZ(9)Z:(9)-

3ananue 5. Tabnuna xapakTepoB KakuX MpeCTaBICHUN (3aucaTh
CHEKTPOCKONMYECKUI CUMBOJI) YKa3aHHOM IPYIIbI COBMAAAET C TAOIMIIEH caMuX
MPEICTABICHUMN?
3ananue 6. [lepeyncinTh CIEKTPOCKOMMYECKHE 0003HAYCHHSI XapaKTepOB
HEMPUBOJANMBIX TPEICTABIICHNH, HE TPEICTABJICHHBIX B JAHHOM TpyTIIE.
3aganue 7. JlaTh XapaKTEpPUCTUKY 3JIEMEHTOB CUMMETPUU YKa3aHHOM B 3aJaHUU
IIPOCTPAHCTBEHHOW T'PYIIIIHI.
Peumune

1. IlepBas koHTpoabHasa Touka. Conepxkanue monyins 1: 40 6amwnos, u3 Hux 20

— Tekymas pabota, 10 — nmocemaemocth, 10 — KOHTpOsIbHAsT paboTa. 9-as
HEJEIs.

2. Bropas xoHTposibHas Touka. Coaepskanue moayis 2: 60 6aminos, u3 Hux 40 —
Tekymias pabora, 10 — nocemnraemoctb, 10 — koHTpoONbHAs paboTa. 18-as Hemens
Kpumepuu: paboTta Ha KaXXJ0M NPAKTUYECKOM 3aHITHH — MO S GamioB (TeKymias
paboTa), NpaBWIbHBIA OTBET HA OJIMH BOIIPOC KOHTPOJIBLHON pabOTh — 2 Oaia.
[Iporpammoii mpenycMaTpUBAETCsl BHIMOTHEHNE TUCEMEHHBIX KOHTPOJIBHBIX PaboT
M OTYETHl O BBIMIOJIHEHWU CTYACHTAMU 33JaHU Ha JIaOOpaTOPHBIX 3aHATHIX B
KauecTBe (OpM pyOeKHOTO KOHTPOJIS B KOHIIE KaXI0TO MOIyJis. [[ist TOAroTOBKH
K pyOeXHOMY KOHTPOJIO MPEAINOJaraeTCs BBINOJHEHUE IOMAITHUX 3aJaHUN TI0
KOKIOM MNpONHAEHHOW B TEYEHHWE MOAYJIS TeMEe M MCHOJb30BaHMEe OaHKa
KOHTPOJIbHBIX BOIIPOCOB U 33IaHUI paboueill porpamMmBsl.

IX. MartepuajbHO-TeXHHUYecKasi 0a3a, HeoOXoauMasi I OCYIIeCTBJIEHUS

00pa30BaTeJILHOIO MpPoIlecca Mo JUCIUTLINHE

HanmeHnoBanue OcHalmeHHOCTh crenuaabHbIX Ilepeyenb JHLIEH3MOHHOTO
crennaabHbIX* MOMEILIECHUH ¥ MOMeLeHU IS MPOrpaMMHOI0 o0ecriedeHusl.
NOMeLeHU CaMOCTOSITEIbHOM PadoThl PexBH3HUTEI
MOATBEPKAAIOLIEro
AOKYMEHTa

VYyeOHas aynuTopus
JUTSl IPOBEJICHUS
3aHSTUN JICKIIMOHHOTO
THIIA, 3aHITHI
CEMHHAPCKOro THUIIA,
KypCOBOI'O
MIPOCKTUPOBAHUS
(BBITIOJTHEHUS

1. IIpoextop Panasonic PT-
VW340ZE
2 okpan ScreenMedia
3. HoyTOyk (mepeHocHoif)
4. KomrmuiekT yueOHOM mebenu Ha
60 mocaloYHBIX MECT

5. Menosas gocka

Microsoft Windows 10
Enterprise - Akt Ha mepenauy
mpaB Nel051 ot 05.08.2020 r.

MS Office 365 pro plus - Akt Ha
nepeaady npas Nel051 ot
05.08.2020 r.

Acrobat Reader DC - 6ecruraTHo
Google Chrome — 6ecrutatHO
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KYPCOBBIX pabor),
TPYMIOBBIX U
WHIUBUYaJIbHBIX
KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTaluu
JlexunoHHas
ayautopus Ne 227
(170002 Teepckas
0011., . TBEpS,
CazioBsiii miep., 1. 35)

HOMel]_leHl/lﬂ AJIA CaMOCTOSITEJIbHOM paﬁon:

HaumeHnoBanue OcHaIEeHHOCTH MOMeIeHUI 1151 [lepeueHb JTUIEH3HOHHOTO
MOMelIeHu i CaMOCTOSITe/IbHOI padoThI MPOTrPaMMHOI0 00ecTIeYeH .
PexBu3UTHI
NMOATBEP:KIAIIEr0 TOKYMEHTA
ITomenienue s | 1. Komnerorep RAMEC STORM Adobe Acrobat Reader DC -
CaMOCTOSITEIbHOM C2D 4600/160Gb/ 256mB/DVD- OecruiatHo
paboThI, yueOHas | RW +Monurop LG TET 17" Cadence SPB/OrCAD 166 -
ayaMTopus IS | L1753S-SF — 12 wr ['ocynapCTBEeHHBI  KOHTPakT — Ha
NIPOBEICHUS 3aHATHH | 5 My b THMe MBI KOMITEKT TIOCTaBKY JIATICH3UOHHBIX
IEKIHOHHOTO  THNA, | \yoGuorg xracca (Bapuant Ne 2) nporpaMMHbIX  mipoaykToB 103 -
3aHATUN . I'K/09 oT 15.06.2009
[IpoexTop Casio XJ-M140,
CEMUHAPCKOT0 THIIA, . . Google Chrome - OecruiatHo
KypCOBOTO HACTCHHBIH MPOCKIL. SKpan Lumien | ;0 -"sE Development Kit 8 Update
IPOEKTHPOBAHHS 180*180. noyr6yk Dell N4050. 45  (64-bit)y -  GecrtatHO
(BBITTOJTHEHHUS cymKa 15,6", Mbiub Kaspersky Endpoint Security 10 st
KypcoBeIx  paGort), | 3- KommyraTop D-Link Windows — AxT Ha riepeaqy mpas
TPYIIIOBBIX u | 10/100/1000mbps 16-potr DGS- Ne2129 or 25 okrsa0pst 2016 T.
WHJIUBUTYJTBHBIX 1016D Lazarus 140 -  OecruiatHo
KOHCYJbTAIIUH, 4. Buneokamepa IP-FALCON EYE | Lego MINDSTORM EV3 -
TEKYIIEro KOHTPous | FE-IPC-BL200P, OnJlaiin Tpeiin | OecruiatHo
U TIPOMEXYTOUHOH | OO0 Mathcad 15 MO010 - Akt
aTTeCTaIlNH, 5. Buneokamepa IP-FALCON EYE | TPEIOCTaBIIeHNs TIpaB MNC00000027
MPAKTHKH, FE-IPC-BL200P, OnJlaiix Tpeiin | T 16.09.2011
KommnbroTepHbIit 000 MATLAB R2012b -  Axr
KJ1acc (pU3HKO- npenocraieHus npas Ne Us000311
TEXHHUYECKOTO 6. I[eMQHCTpaHHQHH()e oT 25.09.2012
¢dakynbrera. 06opyIoBaHe xommiekt | Microsoft  Express Studio 4 -
KommbrotepHast «LegoMidstormsEV3» Gecrinatio
nabopaTopus MiKTeX 29 -  OGecruarHo
po6ororexaudeckux | 7. Komriekr yqeOnoi mebenn MPICH  64-bit — GecruiarHo
cucteM Neda MSXML 4.0 SP2 Parser and SDK -
(170002 Tsepckast OecruiaTHO
00:1., T. TBEpH, Microsoft Windows 10 Enterprise -
Canosblit niep., 1. 35) Axt npuema-nepenaun Ne 369 or 21
UIOJIS 2017
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MS Office 365 pro plus - Akt
npuema-neperaan Ne 369 or 21
mtons 2017

X. CBenenusi 00 00HOBJIeHUH pado4eill MPOrpaMMbl IMCHUILIMHBI

OO0OHOBJIEHHBIH

pasnaes padoueit

JlaTa ¥ IPOTOKOJI

Ne 3aceaHusd,
NPOrpamMMbl Onucanue BHeCEHHbIX M3MEHEHUI
IL.II YTBepAUBILIEro
AMCUMILINHBI
U3MEHeHus!
(MmomyJis)

CxoppekTupoBaH (OH]T OLIEHOUHBIX

CPEICTB JIJIsl IPOBEPKHU YPOBHS [TIporokon Coera OTD
1 Paznen IV

chopmMupoBaHHOCTH 3aKperuieHHbIX 32 | Ne5 ot 31 okTs16pst 2017 ¢

NUCHUIIIIMHON KOMIICTCHITUN

CKOppeKTUPOBAHBI 3aJJaHUS IS

MIPOMEKYTOUHOM aTTeCTalluu B

COOTBETCTBUU C OOHOBJICHHBIM ITporoxon CoBera ®TO
2 Pazpnen IV

«ITosoxkeHnEM O MPOMEKYTOUHON Ne5 ot 31 oktsa6pst 2017 r.

aTTecTaluu (dK3aMeHax U 3a4eTax)

cryaeHToB TBI'Y»

OOGHOBJIEH TIepeueHbh OCHOBHOM 1

JIONIOJIHUTENTbHOM yueOHoi murepatypsl, | [Ipotokon Coera @TD
3 Paznen V

HEO0OXOAMMOM [l OCBOEHUS Ne5 ot 31 okTs16ps 2017 ¢

JUCUUTIITUHBI

OcHaleHHOCTh ayIMTOPHOTO (POoH 1A

JUTSI IPOBEJICHUSI YICOHBIX 3aHATHH U [Tporokon Cosera ®TD
4 Pazpgen IX

CaMOCTOSITENIbHON PabOThI CTYAECHTOB Ne5 ot 31 okTs16ps 2017 ¢

cornacHo «Cnpasku MTO OOIT ...»

CxoppeKTupoBaH (HOH] OIIEHOYHBIX

CpEeICTB i IPOBEPKU YPOBHSA IIpotokon Coera T Ne
5 Pazpmen IV

c(hOpMUPOBAHHOCTH 3aKperieHHbIx 32 | 6 oT 15.01.2019 1.

JUCLUIIIIMHON KOMIIETEHLIUI

BHeceHbl H3MEHEHHS B COOTBETCTBUU C

«TonmoxxeHneM o MpoOMEKYTOYHOU ITporoxon Cosera T Ne
6 Paznmen IV

aTTeCTalinuu (BKSaMCHaX n 3aquax)

oOyJaromuxcs 1o nporpammam

10 oT 19.05.2020 .
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BhIcuiero oOpasosanust TBI'Y»

BHeceHbI H3MEHEHUS B COOTBETCTBUHU C

ITpoTokon Coera @TD Ne
Paznen IV «lTonoxxeHneM 0 peMTUHIOBOM CUCTEME
10 ot 19.05.2020 1.
o0yuenust B TBI'Y »
AkTtyanusupoBaHbl JaHHble HAa ocHOBE | [Ipotokon Cosera @TD
Pazpen IX
Cropaskun MTO OOIT Nel4 or 03.07.2021
OOGHOBJICH MepeueHb OCHOBHOU U
JIOTIOJTHUTEILHON yaeOHOMH ITporoxon CoBera ®TD
Paznen V

JUTEPaTyphl, HEOOXOAUMOM ISt

OCBOCHUS JHUCHUITIINHBI

Nel4 ot 03.07.2021
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