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1. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs 10 JUCIHUIINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATaAMH 0CBOEHHUsI 00pa30BaTeIbHOM MPOrpPaMMbI

B pesynbrare ocBoenust OOIT maructpaTypsl 00y4aromuiics T0JKEH OBIIAIETh
CIICYIOIMMU pe3yIbTaTaMi 00Y4EHHS IO AUCIHIUINHE:

Koow Pe3yabTaTnl IlepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB
Komnemenyuu ocsoennst OOII 0 JUCUHMILINHE
Cooepircanue
Komnemenuyuu
OIIK-6 CIIOCOOHOCTHIO 3HaTh: COBPEMEHHYIO  IpobiemMatuky  (U3MKH
UCIIOJIb30BATh 3HAHUS | KOHJICHCUPOBAHHOTO COCTOSIHUSL I CMEXHBIX HAYK;
COBPEMEHHBIX HauOoJiee  MEPCIEKTUBHBIC  JUISI  MPAKTHYECKOTO
npooIem U | IPUMCHCHUS HAIIPABIICHUS HAYYHBIX MCCIICIOBAHUH.
HOBEUIINX YMeTh: TOHUMATh COBPEMEHHBIC TPOOIEMBI (PU3UKH.
JNOCTIDKEHUH (Gu3uku | BiageTrs: 0OCHOBaMU METOJMIOJIOTUM HAayYHOTO TO3HAHUS
B HAYYHO- | IPH HW3YYCHHHM PA3JIUYHBIX YPOBHEH OpraHU3aIiu
UCCIICIOBATEIILCKOW | MaTepHH, IIPOCTPAHCTBA U BPEMEHHU.
pabote

2. Mecto gucuunaunsl B crpykrype OOII maructpatypsbl

Hucuummba «Teopus cuMmeTpuun B (U3MKe» TNpeAcTaBiIseT co00H TUCHMIIIMHY
o0mIeHayqyHoro mukia u 0asupyercs Ha Kypcax €CTECTBEHHOHAYYHBIX M MPOQEeCcCHOHATBHBIX
JUCLUMIUIMH, BXOJAIIMX B Moaynu MaremaTtuka, @Pusmka, Teopernueckas Qusuka 10
Hanpasienuio 03.03.02 ®dusuka. MaructpaHTtbl, 00ydJarouIfecs Mo JAaHHOMY KypCY, JTOJDKHBI
3HaTh OCHOBBl MAaTEMAaTUYECKOI'O aHaJn3a, JUHEHHOW anreOphl, OOLIEro M TEOPEeTHUYECKOTro
KypcoB (PU3HKHU.

Jucuunnuza usydaercst Ha 1 kypee B 1 cemectpe.

3. O0beM [AUCHUIUIMHBI B 3a4€THBIX EIHHHIAX € YKAa3aHHEM KOJHYeCTBa
aKaJeMH4YeCKHX YacoB, BbIJeJEeHHbBIX HAa KOHTAKTHYI0 padoTy oOydaloumuxcss ¢
NpenogaBareseM H Ha CAMOCTOAITEILHYIO padoTy 00y4aromuxcst
(144

OO0mass TpyI0eMKOCTh cocraBnsier 4

aKaJIEMHMYECKHX Yaca).

JUCITUITIINHBI 3a4CTHBIX  CIWMHUIIbI

3.1. O0béM TMCUMILTHHBI 0 BUAAM YUeOHBbIX 3aHATHII (B Yacax).
Ounasn gopma o0yueHus

Buj yueGHoii padoThl Bcero yacos
OO6m1ast TpyA0€MKOCTh TUCIIUTUTMHBI 144
KonraktHas paboTa oOyuarommxcs ¢ 36
npenoaaBaresieM (1o BUAAM y4eOHBIX

3aHsTHIA) (BCETo)

AymuTopHas pabora (Bcero): 36

B T. YHCJIE:

Jlexumm 18
CeMuHapbl, IPaKTUYECKUE 3aHATUS 18

B T.4. B aKTUBHOW M MHTEPAaKTUBHOU (opmax 9




BueaynutopHas pabota (Bcero):

CamocrosiTenbHas paboTa 00yJaronuxcs 72
(Bcero)

Bua npoMmexxyTouHO# aTTecTaiuu
oOyuJaromerocs (3a4er / 3K3aMeH)

36, pK3aMeH

4. Coneprxkanue TMCUUILIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam) ¢
YKa3aHUEM OTBEJeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHBIX

3aHATHH

4.1. Pa3nennbl AUCHUIIMHBI (MOAYJISI) H TPYAOEMKOCTH 110 BUAAM y4eOHBbIX 3aHATHI (B

AKAACMHUICCKHUX '{acax)

0151 O4UHOU hopmbl 0OYUeHUA

. Buabl yueOHbIX 3aHATHIH, BKJIIOYAS
5 CaMOCTOSITEIbHYI0O PadoTy
5 S
g £ 4 00y4YaKIIUXCS U TPYA0EMKOCTh ®opMmbI
. N
Ne Paznen S '§ § (B yacax) TeKyILero
]]/[I AUCHUIIJIMHBI E AyAUTOPHBbIC caMocCToATC/IbHAasA KO]—[TpO_]'[ﬂ
= y4eOHble 3aHATHSA padora ycIeBaeMocTH
o0y4arommxcst
BCGFO JEeKIHH CEeMHUHAPBI,
NpaKTH4ecCKue
3aHATHSA
1. | OcHOBBI TeopuU 32 8 8 16 3amaun K
rpymit pazneiny 1
2. | Ipumenenue teopun | 76 10 10 56 CemectpoBast
rpynn B pu3nke pabota

4.2 ConepxxaHue TMCUMILUIUHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jaesiam)

Ne HaumeHnoBanue
Conepxanue
n/n | pasgesa IMCHHUILIMHBI
1 OcHoBBI TEOpPUH
rpynn
Cooepoicanue N1eKyuoHH020 Kypca
1.1. | OcHOBHBIE OHATHS Beenenne. HMcropuueckas crpaBka. Teopus rpynn u ¢usuka.
TEOPHUH TPy 3HaueHue TEOpUH Ipyni A GU3NKU U XUMHUH TBEPJOTO Tela.
ITpeoOpa3oBaHusi CHMMETPHHU.
1.2 | OcHOBHBIE TIOHATHS Marpuynass 3anuch TOYEYHBIX ONEpaluid  CHUMMETpPHH,
TEOPUH TPYIIII ¢dopmyna Ponpura.
1.3 | Toueunslie rpymIbI DOnemMeHThl a0CTpakTHOM Teopuu rpymm. Onucanue 14 Tunos
CUMMETPUU TOYEUYHBIX IPYIIL.
1.4. | IIpocTtpaHCcTBEHHbIE Kpucramnmueckass pemierka, rpynmna TPaHCISALWNA, SJIEMEHTHI
IpyNIbl CAMMETPUU CUMMETpPUM  KpHUCTAlIa, OCH IOBOPOTa B  KPHUCTAJUIE,
KPUCTAJUIMYECKHE KJIACCHI, KATETOPUM, CHHTOHWHU, THIIbI
peuieTok bpase.
Tembl npakmuyeckux/cemuHapcKux 3aHamutl
1.1. ‘ ITpeoOpa3zoBanus ‘ OnpeneneHye 1 3anch AIEMEHTOB CUMMETPHUH IS
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Ne HaunmenoBanmue
Conepxanue
n/m | pasjaena JMCHUIIMHBI
CUMMETPUU KOHKPETHBIX CTPYKTYD.
1.2. | IlpeoGpa3zoBanus MarpuuHas 3anich TOYSYHBIX TPE0OpPa30BaHNN CUMMETPHUH.
CUMMETPUU
1.3 | Toueunsle rpynmbl Omnpenenenue Tpynn CHMMETPUH TSI KOHKPETHBIX CTPYKTYP.
CUMMETPUU
1.4. | IlpocTtpaHcTBEHHbIE Kpucrannnueckue kiaccel, CMMBOJIMKA [ 'epmana-Morena.
IpyNIbl CAMMETPUU
2 IIpumeHneHune Teopun
rpynn B pusuxe
Cooeporcanue 1eKyuoHHO20 Kypca
4.1. | DnemMeHThI Tenzop nedpopmanuu, cuMMeTpusi TeH30pa JaeopMaiuu.
¢denomenonornyeckord | TeH30p HaNpPsHKEHUsI, CAMMETPUS TEH30pa HANPSHKCHUSI.
TEOpUU YIPYrOCTH
4.2. | DIeMeHTHI 3akoH ['yka. CumMeTpust ynpyrux nocTOSTHHBIX.
(heHOMEHOIOrHuecKon
TEOPUH YIPYTOCTH
4.3. | IIpe303JIeKTPHIECTBO [Ipsimoii be3oanexTpudeckuii apdext. OOpaTHbIit
be303JeKTpruieckuil apdekr. YMenbinenue yucna
HE3aBHCHMBIX MOAYJIEH M3-3a OrpaHUYCHUI, HAKJIaIbIBAEMBIX
CUMMETpHUEN KpUCTaJUIA.
4.4. | JluHaMuKa pemeTKu Pa3noxxeHrne moTeHIIMANBHON YHEPTUU, CHIIOBBIE TOCTOSTHHBIE.
[P MAJIBIX CMEUICHUsAX | CHMMETpHS CHIIOBBIX IOCTOSIHHBIX.
U3 MOJIOKEHUS
paBHOBECHSI.
4.5. | JluHaMuKa pemieTku MexaHuKa NpOCTPaHCTBEHHOMN peIeTKH.
TIPU MAJTBIX CMEIICHUSX
U3 MOJIOKEHHUS
paBHOBECHSI.
Temuvr I’lpCleZ/lll€CKMX/C€MMHapCKMX 3AHAMUL
4.1. | DnemeHTHI Tenzop mucropcun. OnpeneneHue TeH30pa AePOpMaILUH, €ro
(eHoMeHONIOrnYeckol | IpUBeAeHHe K TIJIaBHBIM ocsiM. OmpeneneHue TeH30pa
TEOPUH YIPYTOCTH BpallleHHsI, OMNpeJeNieHHe yria W OCH MOBOpoTa. TeH3op
HaIPSHKEHUM.
4.2. | DnemMeHTHI CumMeTpHs ynpyrux NOCTOSTHHBIX.
(heHOMEHOIOTHUeCKOH
TEOPUH YIPYTOCTH
4.3. | IIpe3037eKTprU4ecTBO YMeHbIIIeHHEe YHCiIa HE3aBUCHUMbIX MOYyJIeH n3-3a
OTpaHUYCHUH, HAKJIQIbIBAEMbBIX CAMMETPHUEN KPUCTAILIIA.
4.4 | JluHaMuKa pelIeTKH CuMMmeTpus CUIIOBBIX IOCTOSIHHBIX (4 yaca).

MIPU MAJIBIX CMEIICHHSIX
13 MOJI0KEHUS
paBHOBECHS.

1.

KysbaccBy3uzgar, 2008. — 96 c.

5. IlepeyeHb y4eOHO-METOAUYECKOT0 00eceYeH sl AJI CAMOCTOSATEILHON padoThI
o0yuyaruuxcst Mo JUCHHUIINHE

BBenenue B Teoputo cummerpun: ydeb.-meton. mocodbue / 'OY BIIO «KemepoBckwii
rocynapctBeHHbld yHuUBepcuteT»; cocT. KO. H. XKypasne, H. I'. KpaBuenko. — Kemepono:




2. Metoapl Teopuu Tpynn B (¢HU3MKE TBeproro Tena: yuebHoe mocodbue / I'OY BIIO
«KemepoBckuii rocygapcTBeHHbIM yHUBepcutTeT»; coct. FO. H. XKypaenes — Kemeposo:
KemepoBckuii rocymapcTBeHHblii yHuBepcuter, 1992. — 48 c. (maxomutcs Ha Kadenpe
TEOPETHYECKOU (PU3UKH)

6. ®oH/ OLIEHOYHBIX CPEICTB JJIsl MPOBeIeHUsI MIPOMEKYTOYHOM aTTecTaluu
00yYAKOIIHUXCS 10 TUCIHIIINHE

6.1. ITacnopT )oH/1a OLIEHOYHBIX CPEICTB MO TUCHHUIIHHE (MOIYII0)

Ne | Kontponupyembie pasnensl | Kon  koHTponupyemoii | HHUMEHOBAHUE OLIEHOYHOT'O
n/m | (Tembl) JUCUUIUIMHBI | KOMIIETeHIIMK (Uiau €€ | Cpe/icTBa
(pe3yabTaThl 1O pa3zenam) YaCTH) / u ee
dbopmynupoBKa — nO
JHCEeNaAHUI0
1. | OcHoBBI TEOpUHU IPyHI OIIK-6 [IpoBepka JOMAaITHUX
3aJIaHUN
2. | IlpumeHneHue TEOPUH TPYIII B OIIK-6 [Iposepka CEMECTPOBOTO
busuke 3aaHUs

6.2. TunoBble KOHTPOJIbHbIE 32/IaHHUS UM HHbIE€ MATEPHAJIbI

6.2.1. JKk3amMeH

@) munoevie 60nPocvl K IK3AMEHY

1. Toueunsle mpeoOpa3oBaHusi cUMMeTpuH, Gopmyna Poapura, MaTpuyHas 3amuch TOYEUHBIX
npeoOpa3oBaHUN CHMMETPUH.

2. DneMeHThl abcTpakTHON Teopuu rpynn. [ToHATHS rpynmbl, HOArPYyNIbI, abeneBOi TPYIIIH,
LHUKJIAYECKOU rpynisl. [Ipsamoe npousBeneHne rpymi.

3. TodeuHble Tpynmbl CUMMETPUU: HEKYOMUYECKHE TpYIIbl, KyOMUYECKHE TIpYIIbl, TPYIMIbI
IIPOCTBIX TMOBOPOTHBIX OCEH HKOCa3Jpa, TpPYINIa IIOJHOM CHMMETPUM HKOCAa3Jpa,
HENPEpBIBHBIE IPYyMNIIbI. | €HepaTOpBl, 1IEMEHTBl CUMMETPUH, IPUMEP KOHKPETHBIX CTPYKTYP,
OTBEUAIOLIUX 3TUM IPpyIIIaM.

4. Ycnosus  bopua-Kapmana, rpymma — TpaHCHALMH — KPUCTAUIMYECKOM — pEIIETKH.
IIpocTpaHcTBEHHBIE 3JIEMEHTHI cMMMETpuH. Kprcrammueckue kimaccsl. [IpocTpaHcTBEHHBIE
IpyNnbl CUMMETPUHM, UX Ppa3JeiIeHHE IO KaTreropusM, cuHroHusM. Cumsonuka ['epmana
MoreHa.

5. Tenzop nedopmanyu, cuMMETpUsl TeH30pa AeGopManui. TeH30p HANPSIKEHUs, CUMMETPHS
TEH30pa HampsHKeHWH, vacTHble (opmbl TeH3opa HampsbkeHuil. TepmoauHamuka
negopmupoBanus, 3akoH ['yka. CBOMCTBa yNpyrux MOCTOSHHBIX. YIPYTue MOCTOSHHBIE JUIS
KPUCTAJIJIOB BCEX CeMU CHUHTOHMM. OOIas MeToquKa BBIUMCIECHUS YNPYTUX MOCTOSHHBIX C
MCIIOJIb30BAaHUEM X CUMMETPUHU.

6. [Ipssmoii  mbe3oanmekTpudeckuii  dpdext. OOpaTHBIA  THE30MEKTPHUECKU AP PEKT.
CuMMeTpusl TNbE303JIEKTpUUECKUX Moxayieil. [Ibe3oanexkTpuueckne MoaynIu il BCEX
KpUCTAIIIOrpapUUECKUX KIacCOB.

7. Pa3nokeHue TMOTEHIMAIBLHOW DSHEPruM, CHIIOBBIE IMOCTOSIHHbIE. CHUMMETpHs CHIIOBBIX
NOCTOSIHHBIX. OCHOBHOE ypaBHEHUE [BIHKEHUS aTOMOB B KPHCTAJUIMYECKOM peIIeTKe,
¢ynkuunu Jlarpamka u ['amuiabToHa.

munoewle 3a0ayu K IK3AMEHY:
1. Kakue KOOpAMHATHI MOJYYUT TOYKA C KOOpPAUHATAMH X, Y, Z MOCJE JACHCTBUS CIICTYIOIICH



OIepaIi CHMMETPHA ng) ?

2. Kakas onepanusi CAMMETPHH CBSI3bIBACT TOUKU C KOOpAUHATAMHU: X, Y, Z U Y, X, Z? 3anucaTb
ee B MAaTpUYHOM BHUJIE.

3. Haiitn wmarpuiy mnpeoOpa3oBaHHs CHMMETPHUH, ODKBHBAJICHTHYIO MOCIICIOBATEIEHOMY
JICUCTBHIO JIBYX OIEpalyii CUMMETPUH M ONPEIENNThb, KaKOH oIepaluyd CUMMETPHUH OHa
coorserctayer: S{)-C\?.

4. BbIBeCTH TOYECUHYIO TIpYIIy CHMMETPUH, €CIH TCHEPAaTOPbl 3aJaHbl CICAYIOIIUMH
OlepalsiMd  CHMMETPUHU: IOCJIEJOBaTeIbHBIE MOBOPOTHl BOKPYI JBYX B3aUMHO
NEePICHAMKYIISIPHBIX OCEH BTOPOTO HOPSIIKA.

5. Ecnm pesynbrar mociaeqoBaTeNbHBIX MPUMEHEHHH ONEpaluii CHMMETPH HE 3aBHCHUT OT UX
HOPSIIKA, TO TAKUE NPeoOpa3oBaHUs HA3bIBAIOT ...

6. IIpoBepHTb, Gy/yT 1M BBINOIHATECS cooTHomenus: CY-CY) =CY).cl,

7. Kaxas nmomyuurcs TodeyHas rpymnia npu 100aBIeHUN HEOOXOAUMBIX ONepanuii CHMMETPHU
K MHOKECTBY HJIEMEHTOB: {E, Sy

8. Bcerna mu Oyaer HMKIMYECKas TPYIIA SBISATHCS aOeneBoii?

9. 3anmcaTp MaTpuLbl IpeodpazoBanuii rpynmsl: C,, .

10. MoskeT i CyIIecTBOBATh TOYEUHAs rpymma S3?

11. SIBnsieTcs M COBOKYITHOCTh 3JIEMEHTOB rpynmoii {E, C;, C;}?

6.2.2. munoesie Oomawinue 3a0anust

K pazoeny I:
1.1. Haiitu wMatpuny mnpeoOpa3oBaHHsI CHUMMETPUM, SKBUBAJEHTHYIO IIOCIEAO0BATEIHLHOMY

NEHCTBUIO [JBYX OIEpaluid CUMMETPUHM U OINpPENeNNUTh, KaKOil omepaluud CUMMETPUU OHA
COOTBETCTBYET:

1. ci.1 2.cf).o? 3.c¥).cy 4. 0" oY 5.6V -1

6. c)-o" 7.c).o* 8. c{t).clt 9. s{7). o 10. s{2).c?
11.c%). o 12.c¥).cly) 13 cl).o? 14.c?.o  15.cl) .Y
16.cP).cl)  17.cl) 18. i) o 19.c{¥).c{)  20.c{¥).slY)
1.2. TIpoBepuTh, OYAYT JH BBHITIOIHITHCS COOTHOIICHHS:

1. cl).ci¥=cf.clt 6. cl) .ot =o.Cl?)

2 ng)~cgy)=c§y)~ch) 7 .Y =6V .

3. cl?).1=1.c 8. clt).o? =57 .clY

4. ng)'ca(,y) =CA(,y)'CA(,X) 0. Séz)-ay =gV -Séz)

5. Céll(z) : CE(Z) _ Cz(z) . Ci(z) 10. Séz) . Cg(z) - Cg(z) : S((SZ)

1.3. BbiBecTH TOYEUHYIO TpYIIy CHUMMETPHM, €CIM T€HEepaTophl 3aJaHbl CIETYIOLUIUMHI
OTIepanusIMi CHMMETPHUH:
1) mOBOpPOT BOKPYI OCH BTOPOTO IMOPSJKA W OTPAXKECHUE B NEPHCHAMKYISPHOW e
TUTOCKOCTH CHMMETPHH;
2) OTpaXeHHE B IUIOCKOCTH CUMMETPHH U TIOBOPOT BOKPYT OCH BTOPOTO MOPSAKA, JIeKAaIIeH
B 3TOM IIJIOCKOCTH;
3) mocnenoBarenbHbIe MOBOPOTHI BOKPYT JABYX B3aHMMHO MEPIICHANKYJISIPHBIX OCEH BTOPOTO
HOPSIIIKA,;
4) TOBOPOTHI BOKPYT ABYX OCEH BTOPOTO MOPSAKA, COCTABISIFOIIUX APYT C APYroM yroi 60°.
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5) mocienoBaTeIbHBIME OTPAKCHUSMH B JIBYX IUIOCKOCTSAX CHUMMETPUHU, PACTIOIOKECHHBIX
noj yriaom 45° Apyr K Ipyry;
6) aByMs  MOC/IEAOBaTCIbHBIMH  [OBOPOTAMH  BOKPYI  OCEH  BTOPOTO  IOPS/IKA,
COCTABJISIONIMUMHU MEKIY cO00M yrom 45°;
7) mocCieIoBaTeIbHBIME OTPAXCHUSIMHU B JIBYX IUIOCKOCTSAX CHMMETPHH, MEPECEKAOIIMXCS
noj yriom 60°%;
8) mociemoBaTeIbHBIMK IIOBOPOTAMH BOKPYT MEPIECHAUKYIISIPHBIX APYT IPYTY OCH IIECTOTO
¥ OCH BTOPOTO TOPSIIKA.
1.4. TlepeuucanTh TOUCUHBIEC TPYIIIbI, SIBISIOMIMECS MOATPYIIAMU CASAYIOUUX TOUYCUHBIX TPy
cummerpuu: Dy, Dop, D3q, Dgp, T .

1.5. Kakwe omepanuu CHMMETPUH HEOOXOIUMO JOO0ABUTh K TMEPEUYUCICHHBIM, YTOOBI
MOJTy4niIach rpymmna:

1 .cW,0?,. | 2) E.c. .|

3) €5.¢3%.| 1) e, s%, }

5) {£,Ch.CoL, ... 6) ). GX oY,0%..
7) {.clcst sk 8) £9).c¥).c), o s}, 55t

1.6. Kakue ToueuHble rpyIIIbI IIOJIyYaTcsl B pe3yibTaTe I[O68.BJ'I€HI/I$I IIEHTPa UHBEPCHUH K:
1) Dy, D3, D4, Dg,
2)C,y, C3, Cy4, Cg,
3)Cav, Cay, Cay, Coy D2n
4)D2g, D3g. Dan
5T,0
1.7. doxkazats, uto Dy, =Dy -Cq mpu n=2m+1u Dy, =D, -C; mpu n=2m.
1.8. lokazats, uto D,q =Dy -Cj mpu n=2m+1.
1.9. IIpuBecTn mpumepsl CTPYKTYp, KOTOpble MOryT obnanars cummerpueir Cp,, Cs,, Cop,
Csh, Dan, Dap.
1.10. OnpenenuTs, KAKUE HIEMEHTHI CHMMETPUU 3aJ1aHbl CIEAYIOIIUMHI MaTPHLIAMH:

(-y,-X,-Z), (y,-X,Z), (X"Z’y)v (-y,Z,-X), (szvy)’ (-Z,-X,-y), (-y,X,-Z)

K pasoeny 2. Cemecmposas paboma (33 Ganna)

Kpucramn  wmmeer rpymmy cummerpud Ne | M OJMH HEIKBUBAJICHTHBIM aToOM B
nozuuu (000). [l1g yka3aHHOTO KpUCTauIa

1. OnpenenuTh CHHTOHWIO, KpUCTAUIMUECKWil kimacc. IlpuBectn Bce DIIEMEHTHI
CUMMETpPHH, 3alucaTh UX B MATpU4HOH (opMme. 3anucaTb KOOPAUHATHI BCEX aTOMOB B
Kpuctayiorpaguueckoil sueiike. OmnpenenuTs M 3anucath KOOPAMHATHI MEPBBIX
coceneit atoma (000). (6 6amioB)

2. Haiitu Bua MaTpuIlsl yIPYTUX MOCTOSHHBIX. (9 6aIoB)

3. HaiiTi Bu MaTpuIbl TbE303JIEKTPUIECKUX MOayIeH. (9 6anioB)

4. HaiiTy BUI MaTpUI] CUIOBBIX TIOCTOSIHHBIX. (9 6asioB)

Kpucramnsr:
Kpucrann Howmep rpynmnst Kpucrann Howmep rpymnmsl
Li 225 Cs 127
Na 229 Si 191
Ca 221 In 69




[ Cs | 139 [P | 65

3az[aH1/1;1 B HWHIAUBUAYAJIBHOM 3aJJaHUM  BBIIOJHAIKOTCA IIO3TAIIHO IO MCPEC H3YUCHUSA
COOTBGTCTBYIOI_Heﬁ TEMBI Ha JICKHMOHHBIX MW IPAKTHYCCKHX 3aHATHAX. B ckoOkax YKa3aH
MaKCHMaJIbHBIN 0alI 3a IIPaBHUJILHO BBIIIOJIHCHHOC 3aJaHHUC.

6.3 MeToauuyeckne MaTepuaJIbl, OIpeae/asIioIe NPoueaypPhl OLCHUBAHUSA 3HAHUM

9 9

YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeJIbHOCTH, XaPAKTEPU3YyIOLIe dTANbI
(popMupoBanus KoMneTeHIH A

CTyaeHTy NpH c1adye TeOPEeTUIECKOro MaTepraia U PelICHUH WHIUBUIYaIbHOTO 3a/laHUs
HE00XO0/IMMO TOKa3aTh CBOIO CIIOCOOHOCTH JIEMOHCTPUPOBAThH YIriyOJE€HHBIE 3HAHUS B 00JacTH
MaTeMaTUKd M ECTECTBEHHbIX HayK. Ilpum cpade WMHAMBHAYaIbHOTO 3aJaHHsS HEOOXOIMMO
PCIIMTL IOCTABJICHHBIC HEM 3aJa4d W OTBCTUTHL HA IOCTABJICHHLIC BOIIPOCHI. Ecmm CTYACHT
NPOIYCTHJI 3aHATHE, OH MOXKET €ro «oTpaboTaTh» — MPHUUTH C BBIOJHEHHBIM 3aJlaHHEM K
npenoaaBaTe/iro B 4aCbl HA3HAYCHHBIX KOHCYHBTaHHﬁ.

0) onucanue WKaIbl OUCHUBAHUA

(I)opanOBaHne 0a/VIbHOM CHCTEMBbI OICHKHU JJA JTUCHUIIJIMHBI

. CyMMapHBIH
Bun . |MaxkcuMaJabHbBIA y p“
KommenTapmuii KoimuecTBo Tekymmi
NeATEJHLHOCTH 0aJ1
0aJL1
Ilocemenne
Jlexnus JIEKIIMOHHBIX 1 9 9
3aHITUU
PaGora y mockw,
CaMOCTOSITENLHOE
perieHne
[IpakTHueckoe 3aHsATHE
JOTIOTHUTEILHBIX
(cemuHap/mabopaTopHas 2 9 18
3amad c
paborta)
00s13aTeNILHBIM
IMOKa30M
MIPETNO0/1aBaTeIto
CemectpoBas paboTa 33 1 33
RiTeKymm‘fl: 60
DK3amMeH 40 1 R;"orerH =40

MaxkcuManbHast cymMa 0aliIoB, HabupaeMas ctyeHToM o auciumminae — 100 6amos. U3
Hux 60 OanyoB HabupaeTcs B TeueHue ceMectpa, 40 6ayioB Ha HK3aMeEHe.

ITocemenne nexkmuii onenwBaercs B 1 Oamr [l nukBupanuu 3aI0KEHHOCTEH TI0
MPOMYIIEHHBIM 3aHATUSAM HEOOXOAMMO TPUHECTH W TMOKa3aTh 3aKOHCIEKTHUPOBAHHBIE
(dparmMeHTsI Teknuid. MIToro MakcuMalibHBINA 0aJUT 32 TIOCEIIEeHUE eI — 9.

Pabora Ha mpakTHYeCKOM 3aHATHH OlleHHBaeTcs B 2 Oauia. [I[puHuMas akTUBHOE ydacTue
B 00CYXKJICHUH U3y9aeMOT0 MaTepraia, KaK/Iblid CTYJICHT UMEeT BO3MOKHOCTH 3apadoTaTh Oabl
Ha KKJIOM MPAKTUYECKOM 3aHATUU. VTOro MakcMManbHBIA Oaii 3a padoTy Ha MPaKTHYECKHX
3aHATHSX — 18 GaoB.

MakcuManbHOE KOJTUYECTBO OAIIIOB, KOTOPOE CTYACHT MOXET MOJYYUTh 32 BBITOIHEHUE
KOHTPOJILHON CeMEeCTpOoBOM paboThl — 33 Oasia.




Ha sk3aMeHe cTymeHTy mpeajaraercsi OJUH TEOPETUYECKH BOMPOC U3 MPOU3BOJIBHBIX
paszesnoB, O/HA 3a/ava, TAK)Ke MPOM3BOMUTCS 3alllUTa WHAWBHUIYAIBHOTO 3amaHus. [IoNHBI u
NPaBUIBHBIM OTBET HAa TEOPETHYECKHH BOMPOC M MPABWIIBHO pEIICHAs 3a/laya OLECHHBAIOTCA
Kaxnplii B 20 0aioB.

HToro B 3aBUCHMMOCTH OT CYMMAapHOTO KOJHMYECTBa HaOpaHHBIX OalJIOB CTYACHTY
BBICTABJISIFOTCS CJICYIOLIIE UTOTOBBIC OI[CHKH:

86-100% — «oTau4uHOY;
66-85% — «xoporioy;
51-65% — «yaOBIETBOPUTEIHLHOY;
0-50% — «HeymoBICTBOPUTEILHO.
Kpumepuu oyenusanua komnemenyuii (pe3ynvmamos) Ha IK3amene
Onenka «omauuno» (86-100 GamroB mo 100-0anpHOM IKaje) BBICTABISIETCS CTYACHTY,
KOTOPBIN:

- BJIaJICET METOJI0JIOTHEN JaHHOW JUCIUIUINHBI, 3HACT ONPEICIICHUS] OCHOBHBIX TIOHSITHIA;

- TIOJTHO PACKPBIBACT COJIEPKaHNE TEOPETUIECKUX BOIIPOCOB OMIIeTa

- YMEET YBs3aTh TCOPUIO U MPAKTUKY MIPU PEUICHUH 3a71a4 Oniera;

Ouenka «opouoy» (66-85 GamioB mo 100-0anbHOM IKane) BBICTABISCTCS CTYACHTY,
KOTOPBIH:

- Cpenan Bce, 4to TpeOyercss IUIsl MOJMYyYEHHS OLEHKU «OTIMYHOY», OJHAKO IPH ITOM
JIOMYCTHJI HE3HAYMTEIbHBIC HETOYHOCTH TPU H3JIOKCHHM MaTepualia, HE MCKaKaIoIIue
coJiepKaHne OTBETA MO CYIIECTBY BOIPOCA.

Ouenka «yoosremseopumenvro» (51-65 6ammoB mo 100-6anbHOM IIKaNe) BBICTABISCTCS
CTYZIEHTY, KOTOPBI:

- BJIaJICCT METOJI0JIOTHEH JAHHOW JUCIUIUINHBI, 3HACT ONPEICIICHUS] OCHOBHBIX TIOHSITHIA;

- PacKpBIBaeT CO/IEPIKaHUE HE BCEX TEOPETUUECKUX BOIPOCOB Oniera

- HE BCETJIa yMEET YBA3aTh TCOPHUIO U MPAKTHKY NIPU PEIICHUU 3a/1a4 OWIIeTa,

O1eHKa «Hey0081emaopumenbHo» BHICTABISIETCS CTYCHTY, KOTOPBIN:

- IMeeT MpoOeTbl B 3HAHUSIX OCHOBHOTO Y4eOHOTO MaTepHaa Mo JUCIHUILTHHE, HE MOKET

JIaTh YETKOTO OIPE/ICTICHIS OCHOBHBIX ITOHSTHIA;

- HE yMeeT pelaTh 3aJa4d U He MOXKET pa3o0paThCsl B KOHKPETHOM CUTYaIINH;

- HE MOXET YCHENIHO TPOJOJDKATh NalbHEiIIee o0ydyeHHe B CBS3M C HENOCTaTOYHBIM
00BEMOM 3HAHUH.

Jl1s MarucTpaHTa JOCTUTHYTHIN yPOBEHb O0YUYE€HHOCTH (MTOrOBasi OTMETKA) OIpeNeseTCst
B COOTBETCTBHH C aJITOPUTMOM, IIPUBEACHHBIM B TaOIHIIE.

YpoBHu ycBOeHHS .
KonkpertHble aelicTBus
MaTepHaJia u
CTY/1€HTOB, CBH/IETEJIbCTBYIOIIHE
c¢opMHPOBAHHOCTH
0 TOCTHKEHUH JAHHOTO YPOBHA
CI0C000B AeATEJIbHOCTH
[lepBbrit Pe3ynbrarel 00yueHuUs: CTyJIEHTOB CBHIETENBCTBYIOT 00 YCBOCHHUH
MeHnbIe 50 6amioB MMH HEKOTOPBIX JJIEMEHTAPHBIX 3HAHWM OCHOBHBIX BOIIPOCOB TIO
«HEYJIOBJIETBOPUTETHLHO TUCIUILIAHE. J{omylieHHbIe OMMOKA U HETOYHOCTH MOKA3bIBAIOT,
YTO CTYJICHTHI HE OBJIAJIETTH HEOOXOIMMON CHCTEMOW 3HAHWHA IO
JMCIIUTLIMHE.
Bropoii (penpoaykTuBHbIN) | JIOCTUTHYTBIE ~ ypOBEHb  OIIEHKH  PE3yJIbTaTOB  OOYYEHUs
ot 51 1o 65 6annos TIOKa3bIBAET, YTO CTYAEHTHI OOIaNaroT HEOOXOIMMON CHCTEMOM
«yAOBJICTBOPUTEIILHO» 3HAHUW W BIAACIOT HEKOTOPHIMH YMEHUSIMU TIO JIHMCIUIUIMHE.
CryneHTsl CIOCOOHBI MOHUMATh M MHTEPIIPETUPOBATH OCBOCHHYIO
WHGPOPMAIIHIO, YTO SBJISIETCS OCHOBOHM YCIENIHOTO (POPMHUPOBAHUS
YMEHUM M HAaBBIKOB JUISl PEHICHUS MPAKTUKO-OPUEHTHPOBAHHBIX
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3a1a4:

— BOCIPOU3BOJAAT TEPMHUHBI, KOHKpPETHbIE (DAKTBI, METOIBI H
IIPOLIEIyPbl, OCHOBHBIE ITOHATHS, IPaBUiia U MPUHLIUIIBL;

— IPOBOJAT IPOCTEUIINE PACUETHI;

—  BBINOJHSIOT 33JaHus 110 00pa3Ily (WM 10 UHCTPYKIIHHN).

Tpernit CTyneHThl  TPOJEMOHCTPUPOBAIM  pPE3yJbTaThl Ha  ypOBHE
(PEKOHCTPYKTUBHBIN) OCO3HAHHOTO BIIJICHHSI YYEOHBIM MATEPHAIOM U YYCOHBIMH
oT 66 10 85 GayUIoB YMEHUSMH, HaBbIKAMH W  CIIOCOOaMHM  JIEATEILHOCTH  TIO
«XOPOLIOY mucruruiiae. CTyaeHThl CIOCOOHBI aHAIM3UPOBATh, MPOBOJIUTH

CpaBHEHHME U 0OOCHOBaHHUE BHIOOpPA METO/IOB PEILICHUS 3aJaHUul B

IIPAKTUKO-OPUEHTUPOBAHHBIX CUTYALUAX, @ UMEHHO:

— OOBSCHSET MpaBuIIa, MPUHIIMIIG;

— mnpeoOpa3dyeT CIOBECHBII Marepual B MaTeMaTUYecKhe
BBIPAKEHHS;

— TPENNOJIOKHUTEIHHO ONUCHIBACT OyAyIIME MOCIEICTBUS,
BBITEKAIOUINE U3 UMEIOIINXCS TaHHBIX;

— TIIPUMEHSET 3aKOHbl, TEOPHUM B KOHKPETHBIX IPAKTHUYECKUX

CUTYAIIUsX;
— WCITOJIB3YET MOHITHS U IPUHIIAITE B HOBBIX CUTYaIUsX.
YeTBepThiii (TBOPUECKHIA) CryneHTsl ciocoOHBI UCTOIb30BaTh CBEACHUS M3 Pa3IMUHBIX
ot 86 1o 100 6amioB HWCTOYHUKOB ISl YCICIIHOTO HCCIEIOBaHUS U TIOWCKa
COTIIUIHOY pelieHusT B HECTaHJIAPTHBIX IPAKTUKO-OPUEHTHPOBAHHBIX
CUTYaIUsIX:

— OLOCHHUBACT COOTBCTCTBUC BHIBOAOB MMCIOIIIMMCS JaHHBIM,

7. Y4yeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieyeHue TUCIHIIMHBI

a) OCHOGHAA Uumepamypa:

1. baiikoB, FO.A. ®usuka KOHIAECHCUPOBAHHOTO COCTOsSIHUS. [DnekTpoHHBIA pecypce] / FO.A.
baiikoB, B.M. Ky3nenoB. — DnektpoH. gaH. — M. : U3aarensctBo "JlabopaTopus 3HaHMiA",
2015. — 296 c¢. — http://e.lanbook.com/book/70766 (mata mociemHero oOpaIeHHUS:
15.11.2017)

2. PeoxonkoB, [I.MI. Hanomarepwanel: ydeOHOe mocoOme [DNeKTpoHHBIA pecypc] : yueO.
noco6ue / JI.W. Peixonkos, B.B. JIésuna, 2.J1. /I3ua3urypu. — DneKkTpoH. AaH. — MocKkBa :
WznatensctBo  "Jlaboparopus 3Hanmi", 2017. — 368 c. — Pexum pocryna:
https://e.lanbook.com/book/94117 . (nara mocaemnero obpamenus: 15.11.2017)

3. Kopabenpaukos, JI.B. ®usnka HaHOCTPYKTYp [ DIeKTpOHHBIH pecypc] : yued. mocobue / /1.B.
Kopab6ensuukos, H.I'. KpaBuenko, A.C. IlomnaBHoi. — OnexTpoH. naH. — Kemeposo :
KemI'V, 2016. — 161 c. — Pexum mocryma: https://e.lanbook.com/book/92377. (mara
nocieanero oopamenus: 15.11.2017)

0) 00NnOIHUMENbHAA TUmepamypa:

1. Teopus ¢us3muecknx W (QU3HMKO-XUMHUICCKUX CBOWCTB CJIOXKHBIX KPHCTAUTHYCCKUX
COCIMHEHUN C pa3jIMYHbIM TUNOM XuMudeckoi cBsizu [Tekcr] / [mom o6m. pex. A. C.
[TormaBuoro [u ap.]] ; KemepoBckuii roc. yH-T. - KemepoBo : [0. u.], 2012. - 399 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=44378 narta MOCTIETHETO
obpamenus: 15.11.2017)

2. BBenenne B Teopuro cummerpuu: yueO.-meron. mocobue / ['OY BIIO «KemepoBckuit
rocynapctBeHHbld yHUBepcuteT»; cocT. FO.H. XKypasne, H.I'. KpaBuenko. — Kemepono:
KysbaccBy3uzgar, 2008. — 96 c.
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3. Jlannay, JleB JlaBunoBuy. Teopernueckas ¢pusuka. B 10 1. [Tekcr] : yueb. mocobue ams
By30B. T. 3. KBantoBas mexanuka. Hepensrusuctckas teopus / JI. J1. Jlanmay, E. M. JIudmmu. -
5-e 3., crep. - M. : DUSMATIIUT, 2004. - 800 c.

4, ®nappu P. I'pynnbl cummerpun. Teopust u xumuueckoe npuiioxenune. — M.: Mup, 1983.
—400 c.

5. Onmot k., {obep I1. Cummerpus B pusuke. — M.: Mup, 1983 .- T 1, 2.

6. CrenanoB H.®. KBanToBas MmexaHuka u kBaHToBas xumus. — M.: Mup, 2001. — 519 c.

7. Meroapl Teopuu Tpynn B ¢uU3MKE TBepaoro Tena: ydebnoe mocobue / I'OY BIIO
«KemepoBckuii rocynapcTBeHHbI yHuBepcurer»; coct. 0. H. Xypasie — Kemeposo:
KemepoBckuii rocynmapcTtBeHHbld yHuBepcuter, 1992, — 48 c. (HaxoauTcs Ha Kadeape

TEOPETUICCKON (DU3HKH)

8. [lepeyenn pecypcoB HHGOPMAIIHOHHO-TEJIEKOMMYHMKANMOHHOI ceTn « UHTepHeT»
(nanee - cerb «AHTEpHET»), HEOOXOAMMBIX VIS OCBOCHU S JUCHUIIIMHBI (MOIYJISA)

1. Hekxommepyeckoe CBOOOIHO pacHpoOCTpaHsIEMOE MPOTpaMMHOE OOecredYeHue -
nporpamMma s BH3yaldM3aldd  MOJIeKyl W kimacrepoB  Avogadro  1.0.3 -
(http://avogadro.openmolecules.net ) (mata mocneanero ooparienus: 27.01.14).

2.  Hekommepyeckoe CBOOOIHO paclpoCTpaHsEeMOe INpOrpaMMHOE oOecreueHue -
mporpaMMa JUIss  BH3yalM3allid  KojeOaHWM aToMOB B MOJEKYJIax M KJacTepax
(http://www.scl.ameslab.gov/MacMolPIt/) (nara nocneanero oopamenus: 27.01.14).

9. MeToauuecKkue YKa3aHus Js oﬁyqamnmxca 0 OCBOCHHIO JTUCHMIIIMHBI

K coBpemeHHOMY CHENHMAINCTy OOIIECTBO MPEIBSIBIISET JOCTATOYHO IIMPOKHHA MEepPEeUCHb
TpeOOBaHUH, Cpelu KOTOPHIX HEMAJIOBA)XHOE 3HAYCHME HMEET HaJIM4Me Yy BBIYCKHHKOB
OTIPENIeIEHHBIX CIIOCOOHOCTEH M YMEHHsS CaMOCTOSITENIbHO JOOBIBaTh 3HAHUS U3 Pa3ITHYHBIX
UCTOYHUKOB, CHCTEMAaTHU3UPOBATh MOJIYYEHHYIO HH(pOpMAIMIO, JaBaTh OLIEHKY KOHKPETHOM
curyannu. @opMupoBaHHEe TAaKOTO YMEHHUsS MPOMCXOTUT B TE€UYEHHE BCEro Mepuoja oOydeHUs
yepe3 yyacTHE CTYJICHTOB B TMPAKTHUUECKUX 3aHATUAX, BBIIOJIHEHHE KOHTPOJIBHBIX H
WH/IMBUIYAIbHBIX 3aJ[aHAH, HAlMCaHWE KYPCOBBIX M BBITYCKHBIX KBaJH(PHKAIMOHHBIX PadoT.
[Ipu sTOM camocrosTenbHass paboTa CTYAEHTOB MIpaeT pELIAoIlylI0 pPOJIb B XOJA€ BCEro
yueOHOro Ipolecca.

9.1. CoBerbl N0 IVIAHMPOBAHUIO W OPraHU3alMH BpPeMeHH, He00XOAMMOro Jisi
M3Yy4YeHHUs AU CHUTLIHHBI.

PexomenayeTcs cienyromuM o0pa3oM OpraHu30BaTh BpeMs, HEOOXOJUMOE Ul U3yUCHHS
JVICTIATUTHHBL:

e V3ydeHune KOHCIEKTa JEKIMU B TOT K€ JIeHb rnocie Jekuuu — 10-15 MunyT.

e l3ydeHune KOHCIEKTa 3a JAeHb Nepes cieayromei nexuei — 15-20 MunyT.

e I3yyeHne TeopeTHdyeckoro marepuaina Mo yuyeOHUKY M KoHcrekty — 1-1,5 waca B
HEJIENIO.

e [lonroToBka K npakTHYecKoMy 3aHATuio — 1-1,5 yvaca.

e Bcero B Heeio — okoi10 2,5-3 yaca.

9.2. OnucaHue TMOCJIEI0BATEIbHOCTH [eHCTBHIl CTyleHTa («CUeHApPUH W3y4YeHHUs:
AUCUUIIIMHBDY).

Jlns moHMMaHus Marepuana M KayeCTBEHHOIO €ro YCBOEGHHUS DPEKOMEHIYeTCs Takas
IIOCJIEI0OBATEIbHOCTD JCUCTBUM:

1. Ilocne mpocnymMBaHUs JIGKIIMM U OKOHYAHUS Y4EOHBIX 3aHSITHM, MPU MOATOTOBKE K
3aHATUSAM CIEAYIOUIETO JIHS HYKHO CHayaja HIpOCMOTpeTh M 0O0AymMaTh TEKCT JIEKIHH,
IPOCITYIIaHHOM CeroiHs, pa3o0paTh pacCMOTPEHHBIE IPUMEDPHI.

2. Ilpu nOArOTOBKE K JIEKIIMM CJIEIYIOIIETO JHS HYKHO MPOCMOTPETH TEKCT MPEIbIAyILen
JEKIMH, TIOAYyMaTh O TOM, KaKas MOXET ObITh T€Ma CIIEYIOIIEH JIEKIUH.
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3. B Teuenue Hexenu BbIOpaTh BpeMs A pabOTHI ¢ JIMTEpaTypoi MO MaTeMaTU4eCKOM
SKOHOMUKE B OMOJIMOTEKE U AJI PEIICHUS 3a/1a4.

4. ITpu mOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM ITOBTOPUTH OCHOBHBIE TIOHATUS U (POPMYIIBI
[0 TEeME [OMAIHEro 3aJaHus, W3Yy4WUTb IpuMepbl. Pemas ynpaxseHue win 3anady,
IIPEABAPUTEIILHO IIOHATh, KAKOW TEOPETHYECKU MaTepHuall HYKHO HCIOJIb30BaTh. HameTuts
IUIaH pelIeHus, onpoOOBaTh Ha €0 OCHOBE PEUINTH 1-2 aHANIOrMYHbIE 3a/1auH.

9.3. PexoMeHIaluM 10 HCHOJb30BAHHIO MaTePUAIOB Yy4eOHO-MeTOAUYECKOIo
KOMILJIEKCA.

Pexomenyercss ucnonab30BaTh METOAMYECKHUE yKa3aHUs U MaTepHalibl 1o Kypcy «Teopus
CUMMETPUHM B (U3MKE», TEKCT JIEKUMH, a TaKkKe 3JIEKTPOHHbIE IOCOOUs, HMEIIUecs Ha
(baxyIbTEeTCKOM cepBepe.

9.4. PexomMeHaamum 1o padore ¢ JJUTEPaTYpPOi.

Teopernueckuii MaTepuan Kypca CTaHOBHUTCSI Oosiee TIOHSATHBIM, KOT/Ia JOMOJHUTEIBHO K
IIPOCIYIIMBAHUIO JIEKIMM M3y4alOTCs W KHUTM 10 Teopun rpymm. Jluteparypy no xypey
KeNaTeIbHO M3ydaTh B OmOnmuoreke. Ilone3HO MCHoOnb30BaTh HECKOJIBKO YUYEOHHMKOB, OJIHAKO
Jerye OCBOUTH KypC, MPUACPKUBAACH OJHOrO yueOHHMKA M KOHCIEKTa. PekoMenayercs, Kpome
«3ay4MBaHUs» MaTepualia, J0OUTHCS TOHUMAHUS U3Y9aeMON TeMbl JUCHUIUIUHBL. C 3TOH 1eNbI0
II0CJIE ITPOYTEHMS OUEPEIHON TIIaBbl JKEIATEIBbHO BBIIOIHUTh HECKOJIBKO MPOCTHIX YINPaKHEHUN
Ha COOTBETCTBYIOLIYI0 TeMmy. Kpome TOoro, ouyeHb MOJE€3HO MBICIEHHO 3aaaTh cede u
HOMPOOOBaTh OTBETUTH HA CJIEIYIOLIME BOIIPOCH: O YEM 3Ta Ij1aBa, KakKHe HOBbIE MTOHATUS B HEH
BBEJICHBI, KAKOB MX CMBICII, IJISl YETO CIYXaT U KaKUMHU CBOHCTBaAMH OOJIaJar0T MCIOIb3yEeMbIe
3]1€Ch MaTEMATUYECKUE MOJIEIIH.

9.5. CoBeTbI 110 NOATOTOBKE K IK3aMeHY.

JIONOMHUTENbHO K H3YYEHUIO KOHCIEKTOB JIEKIHMH HEOO0XOAUMO  I0JIb30BAThCS
yueOHUKaMU 110 TEOpUU Ipymni. BmecTo «3ayunBaHUs» MaTepraia Ba)KHO JOOUTHCS MOHUMAHUS
U3y4aeMbIX T€M JUCLUILIMHBL. [Ipy MOAroToBKE K AK3aMeHy HYHO OCBOMTH TEOPHIO: pa3o0parhb
onpezeNieHus] BCeX MOHSITHUM, PacCMOTPETh MPUMEPbl M CAMOCTOATEIBHO PELIUTh HECKOJIBKO
TUIOBBIX 3aJa4 U3 KaxJoi Tembl. Ilpu pemenun 3amad Bcerna HeoOXOAMMO KOMMEHTHPOBATH
CBOM JICHCTBUS U HE 3a0bIBaTh O COJAEPKATEIIbHON UHTEPIIPETALINN.

9.6. Yka3aHus N0 BbINOJHEHUIO JOMAIIHUX U HHAUBHAYAJIbHBIX 32/ 1aHUI.

[Ipy BBINOJHEHUW JOMAIIHUX M WHIUBUAYAIbHBIX 33JaHUA HEOOXOJUMO CHayaja
IPOYUTATh TEOPUIO M HU3YYUTh IPUMEPHI MO KaXJ0H Teme. Pemas KOHKpETHyIO 3ajady,
IpeBapUTENbHO CJeNyeT IOHATh, 4yTo TpeOyercs oT Bac B maHHOM ciywae, Kakoi
TEOPETUYECKUI MaTepHall HyKHO MCIOJIb30BaTh, HAMETHTh OOLIYyI0 cxeMmy pemieHus. Eciu Bor
pelIany 3a1ayy «11o o0pasily» pacCMOTPEHHOI'O Ha ayIUTOPHOM 3aHSITHH WIH B METOJUYECKOM
nocoOuu MpHUMepa, TO JKeJaTeabHO IMOCIe ITOro 00yMaTh MpPOLECC PEelIeHuss U MonpoOoBaTh
PEIINTh aHATOTHYHYIO 337a4y CaMOCTOSATEIbHO.

10. ITepeyenb MHGPOPMALMOHHBIX TEXHOJIOIHIi, HCIOJIb3YEMBbIX IPH OCYLIECTBJICHUH
00pa3oBaTeILHOIO Mpolecca Mo JMCHUILIMHE, BKII0Yasi epe4eHb NPOrpaMMHOI0
odecneyeHUs1 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Jlexuuu ¢ NpUMEHEHHEM MYJIbTUMEIUNHBIX MATEPUAIOB, MYJIbTUMEINIHAS Ay AUTOPUS;
2. KoMIbroTepHBIii K1ace ¢ BO3MOKHOCTBIO MOJAKIIOUEHUs K ceTn "MHTepHeT" miia noctymna
K pecypcam I1.8.

TexHonoruu, UCMoNb3yeMble MPU AKTUBHOW U MHTEPAKTUBHOU (opMax oOydeHus

Heumuranmonnsie Nmuranimonnsie
AKTHBHBIE (IpOOJIEMHBIE) IEKLIUN U .
Keiic-rexnonoruun
CEMUHAPBI
Temarnyeckasi IMCKYCCHS AHaJIN3 KOHKPETHBIX CUTYyaIui
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(npecc-koH(epeHIHH)

Mosrosas araka I'pynnoBoii TpeHUHT

[Ipe3enTanus

11. Onucanue MaTepuaJIbHO-TEXHUYECKO# 0a3bl, HEOOXOAMMOIi 1JIsl OCYIIeCTBJIEHHS
00pa3oBaTeILHOIO MPoIecca MO JUCHUILIHHE

[Ipy OCBOEHWM JUCUUIUIMHBI HEOOXOMUMBI YYeOHBIC AYAUTOPHH IS TPOBEICHHUS
JEKIMOHHBIX W MPAKTHYECKUX 3aHATUH, MYJIbTHUMEIUHHOE O000pYyAOBaHUE, MPOrpaMMHOE
oOecrieyeHue AJI1 KOMIIBIOTCPHBIX Hpe3eHTaum”1, AOCTYII CTYACHTOB K KOMIIBIOTCPY C BLIXOIO0M B
Nurtepner.

12. Unble cBeleHNs 1 MATEPUAJIBI

Lesn ocBoeHusi AuCHMIUINHBI. [lensmu ocBoeHMs muctMILIMHBI «Teopusi CHMMETpUU B
dusnke» SBIAOTCS (OPMUPOBAHUE COBPEMEHHBIX WPEICTABICHUA O CBSI3H CHMMETPHH
buznyecKux cucTeM (aTOMOB, MOJIEKYH) C UX (PU3NUECKHUMH CBOHCTBAMHU.

Pazgen 12.1. PII: OcoOeHHOCTH peaju3anMu JUCHMILIMHBI ISl JMI ¢ OrPAHMYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

B mporecce n3ydeHHs TUCHUILUIMHBI U OCYIIECTBJICHHS MPOLEAYpP TEKYIIEro KOHTPOJISL
YCIIEBAEMOCTH M MPOMEKYTOUYHOW AaTTECTAllMH JIML C OTPAHMYCHHBIMH BO3MOYKHOCTSIMH
3I0pPOBbsl TPUMEHSIOTCS aJaNTUPOBAHHBbIE (QOPMBI OOyUEHHUS C Y4ETOM HMHIUBUIYaTbHBIX
ncuxopuznoiaoruueckux ocodenHocred. I[Ipu omnpenenenun @Gopm MNpOBENEHUS 3aHIATHH C
00y4aromUMHUCI-UHBAIMAMH YUUTHIBAIOTCS PEKOMEHIAINN JaHHbIE MO pe3yjbTaTaM MEAHMKO-
COLMAIBHOM DJKCIIEPTU3bI, COAEp)KalIMecs B WHAWBUAYAJIBHOW IporpaMMe peadHiIuTaiuu
UHBAJINA, OTHOCUTENILHO PEKOMEH/I0BaHHbIX YCIOBUH M BUJOB TPY/Ia.

[Ipu HEOOXOmMUMOCTH OOyYaromuecss W3 YWCIa WHBATWAOB W JIUI] C OrPaHHYCHHBIMH
BO3MOXHOCTSIMM 3/I0POBbsl IOJIB3YIOTCS CIEHUAIBHBIMU pAa0OYMMHU MECTaMH, CO3/aHHBIMHU C
y4€TOM HapyIICHHBIX (YHKIUH W OTPaHUYCHUH KUZHEACATEIIEHOCTH.

s nuy ¢ Hapywenuem 3penus (Censvix u ciabosuoauux):

— CHenHaTM3UpOBaHHOE cTarmoHapHoe padbouee mecto DiCHUC 201;
— CHeUHaTM3UpPOBAHHOE CTarmoHapHoe pabouee mecto DiCHUC 221;
— crnenuanusupoBanHoe MmoomibHoe Mecto IMTHOT 301;
— npunrep bpaiing (+110 ps tpancnsauuu Texkcra B mpudT bpaitins).
Lna nuy ¢ napywenuem cayxa:
— cucreMa nH(poOpManMoHHas JUTsl ciiadocpimamux craimonapsas «Mcroxk» C-1U;
— OecrpoBoHAs 3BYKO3aMKCHIBAIONIAs anmnapaTypa KOJUIEKTUBHOIO MOJIb30BaHU: PaIuOKIace
(pamromukpodon) «Coner-PCM» PM-3.1.

na nuy ¢ HapyuieHuem onopHo-08UcamenbHo20 annapama:

— KOMITBIOTEPHBIM CTOJI [UIS JIMI] C HapyIICHUSMH OIOPHOJBUTATEIEHOW CHCTEMBI C
3IEKTPOIPUBOJIOM;

— KJIaBHATypa C HAaKJIQJHOW M C KHOMOYHOM MBIIIKON C pacroloXeHHEM KHOIOK CBEpXY
AKkopz;

— ©OecmpoBojHas Ml Tpekoos as [TK Logitech M570;

— KJIaBUaTypa C JUKOMCTUKOM JIJIsl BBIOOpa KJIaBUIIM Ha I[BETOBOM IIOJIE.

OcoOeHHOCTH TIpolecca M3YYEHUS AUCHMIUIMHBI U OCYIIECTBICHUS MPOLEAYP TEKYIIETOo
KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOUHON aTTECTALIUN:
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Jna nuy ¢  Hapywienuem 3peHus 3aJaHUs. W HUHCTPYKIMM TIO HX  BBITOJIHEHUIO
NPEJOCTABIISIOTCS. ¢ YKPYITHEHHBIM MIPUQPTOM, IS CIEHBIX 3aJaHusi opopMISIFOTCS penbedHO-
ToueyHbIM MmpudToM bpaitns win B BUaE dIEKTPOHHOTO AOKYMEHTA, TOCTYITHOTO C TIOMOIIBIO
KOMIThIOTEpPA CO CIICHUAIM3UPOBAHHBIM TIPOTPAMMHBIM OOECIIEYCHUEM JUIS CIIETBIX, JINOO
3aUUTHIBAIOTCS WM. [Ipu HEOOXOOMMOCTH OOECIEUMBACTCS HHIWBHIYaTbHOE PABHOMEPHOE
ocBenieHne He MeHee 300 IIOKC, MPEIOCTABIISCTCS YBEIHMYMBAIOINIEE YCTPOWCTBO, a TaKKe
BO3MOXKHOCTh MCIIOJIb30BATh COOCTBEHHOE YBEITMYMBAIOLINE YCTPOHUCTBO.

s nuy ¢ Hapywenuem cayxa ITUIAKTAYECKUN Matepuan (Claiii-npe3eHTally JICKIHH,
3a/laHdsl U WHCTPYKIMHA K WX BBIMOJHEHUIO) TPEIOCTABISIOTCS B MHUCHBbMEHHOW (opme wiu
AJIGKTPOHHOM BHJIEe TpU HeoOXxoauMocTu. (OOecneunBacTcs HAJIMYUE 3BYKOYCHIIMBAIOIICH
anmaparypbl KOJUIGKTHBHOTO TOJIb30BAaHUS, TIPU HEOOXOIMMOCTH CTYACHTAM NPEIOCTABISETCS
3BYKOYCHJIMBAIOIIAs allllapaTypa WHIANBUIYAILHOTO MOJIb30BAHHUS.

na auy ¢ madcenviMu HApyWeHUsMY pedu TEKYIIUH M TPOMEXYTOUYHBIH KOHTPOJIb
IPOBOJISITCSI B TUCBMEHHOMI (hopMme.

[Tpr HEOOXOIMMOCTH JIMITY C OTPAHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBBS IPEAOCTABISICTCS
JIOTIOJTHUTEILHOE BPEMsI JUIsl BBINTOJHEHHS 3aJaHUi M ClIayd dK3aMeHa, Ho He Oosee yem Ha (.5
qaca.

CTyneHTbl C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 3JIOpPOBBSl CHAIOT OK3aMEH B OJIHOM
ayJUTOPUN COBMECTHO C HMHBIMH OOYYAIONIMMHUCS, €CIH 3TO HE CO3/MaeT TPYAHOCTEH st
CTY/ICHTOB IIPH Ca4ye dK3aMCHA.

CTyIeHThI C OTpaHHYEHHBIMH BO3MOYKHOCTSIMH 3J0POBBSI MOTYT B TIpoOIlecCe OOydeHUsS U
NPOXOXKJICHHUS TEKYIEr0 W HUTOTOBOTO KOHTPOJS TMOJb30BAThCS TEXHUYECKUMHU CPEICTBAMHU,
HEOOXOUMBIMU UM B CBSI3H C UX WHIUBUAYATBHBIMA OCOOCHHOCTSIMH.

JlomyckaeTcsi MPUCYTCTBUE B ayTUTOPHHM BO BPEMs ClIaud dK3aMEHA aCCHUCTEHTAa W3 YHCIIa
pabotaukoB KemI'Y wiu mpuBiIeU€HHBIX JUI], OKA3bIBAIOIIMX CTYACHTaM C OTPAaHHMYCHHBIMU
BO3MOXKHOCTSIMH ~ 37I0POBbSl ~ HEOOXOJMMYKO  TEXHHUYECKYIHO TIOMOIIb C  Yy4€TOM  HX
WHIWBUIYAIBHBIX OCOOEHHOCTEH (3aHATh paboduee MeECTO, TNEepPEABUTATHCSA, NPOYHTATH U
oopMUTH 3a1aHKe, OOIIATHCS C TIPETOAaBaTENsIMU ).

OcoOble yCTTOBUS TPEJAOCTABNISIOTCS CTYJEHTAM C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3I0pOBbS HAa OCHOBAHHWH 3asiBICHUS, COJEPKAIIETO0 CBEAEHUS O HEOOXOIMMOCTH CO3/IaHUS
COOTBETCTBYIOIIUX CIICIIHATBHBIX YCIIOBHH.

ABTOp: K.¢.-M.H, J01eHT Kadeapsl TeopeTndeckoit ¢pusuku Kpapuenko H. I'.
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