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1. IEJIM ¥ 3AJJAYN OCBOEHUS JUCIATIIAHBI (MOYJIST)

1.1. HenssMu ocBOEHUS IMCUMILIUHBI (MoayJisi) «OnTHYecKHe CBOMCTBA OMOMOJIEKY.I»
ABIISIETCS

- CO3/1aHHUE y CTYJCHTOB OCHOB JOCTaTOYHO IIMPOKOW TEOPETUYECKON MOJITOTOBKH B 00JIACTH
busuky;

- YCBOCHHE OCHOBHBIX (PH3WYECKUX SIBICHUH M 3aKOHOB KIACCHYECKOH M COBPEMEHHOM
(bu3uKK, MeT010B PU3UYECKOTO HCCIIEI0BAHUS;

- (¢opmMupoBaHUE Yy CTYICHTOB HAyYHOTO MBIIUICHHUS W MOHUMAHUS TPAHUI] MPUMEHUMOCTH
pa3nuuHbIX (U3NYECKUX TMOHITHUN, 3aKOHOB, TEOPHUH W YMEHHUS OLEHUTh CTENeHb
JIOCTOBEPHOCTH  PE3yJbTATOB, TOJYUYECHHBIX C IIOMOIIBIO0 HSKCIEPUMEHTAIBHBIX WIH
TEOPETUYECKUX METOJ0B UCCIIEIOBAHUN.

1.2. 3apa4u ocBOCHUSA TMCHUILIMHBI (MOYJIfA):

- (opMupoBaHHe Yy CTYICHTOB NpPEICTABICHHUA 00 ONTHYECKUX CBOMCTBAaX TBEPIBIX TET,
SIBJICHUSX W3ITy4eHUs], IOTJIOUICHHE U JUCIIePCUH, MarHuToonTuyeckux addexrax Papanes
n Keppa, ontuyeckux CBOWCTBaX HEKOTOPBIX OMOMOJEKYJI M METOJAaX pacuera HuX
CHEKTPAJIbHBIX XapaKTEPUCTHK;

- O3HAKOMIJICHHUC CTy,HeHTOB C BKCHepI/IMeHTaJH)HI)IMI/I MECTOAUKAMHN n COBpeMeHHOfI
¢busznueckoil ammapaTypod i HUCCIENOBAHMS ONTHYECKHX CBOMCTB TBEPABIX TeEJ, B
YaCTHOCTH, OMOMOJIEKYJT PACTUTEIILHOTO TIPOUCXOXKICHUSI.

2. MECTO JUCHUIIVIMHBI (MOAYJISA) B CTPYKTYPE OIIOII

2.1. YueOHas qucuuiiinHa (MoayJib) «Onruyeckne CBOicTBa OMOMOJIEKYJI» OTHOCUTCS
K 2JIEKTUBHOM YaCcTU U OCBAaUBAETCS B / CEMECTpeE.

2.2, oA u3y4yeHus1 JaHHOH yuyeOHOM JUCHUIIMHBI (MOIYJIA) HEOOXOAUMBI CJIeyIOIHe
3HAHMS, YMEHHS, HABBbIKH, GopMupyeMble NpPeIIIeCTBYIOIMMH Y4eOHBIMU M CUMILIHHAMH
(MopyJsimm):

- Mamemamuueckuti ananus

- Yucnennvle memoowl u mamemamuieckoe MoOeiuposarue
- Buiuucnumenvnas ¢puzuxa (npakmuxym na 3BM)

- Obwuu ¢huzuueckuti npaKmuKym

- Ilpaxmuxym pewenus ¢usuyeckux 3adau

3HaHusA: B 00JacCTH TEOPETUYECKMX METOAOB HCCIIEAOBAHUS OHOJIOTMYECKH AKTUBHBIX
MOJIEKYJI U MOJIEKYJIIPHOTO MOJEIMPOBAHUS.

YMenus: pemath (U3MUECKUE 3ajaud, TpeOyrolue MpUMeHeHUs Tu(QepeHInaIbHOro U
MHTErpaJlbHOTO MaTeMaTHYeCKOro amnmapara, HOpOU3BOAUTH NPUONIMKEHHBbIE MPeoOpa3oBaHUs
AQHAJTMTUYECKUX BBIPAKEHUH.

HaBbiku: camocTosTeNIbHON paboThl ¢ y4eOHBIMU TOCOOUSIMU M MOHOTpapruecKoi yueOHOI
JIUTEpaTypoil, paboThl Ha KOMIIBIOTEpPE C MAaTeMaTHYECKUMHU MaKeTaMy Iporpamm (HampuMmep,
MathCad, MathLab, Mathematics), u TekcroBeimu (Hanpumep, MSWord, MSExcel) penaktopamu.

2.3. Ilocaenywuue yueoHble TUCHUILUINHBI (MOAYJIN) U (MJIH) MPAKTHKH, JJIs1 KOTOPBIX
He00X0AUMBbI 3HAHHMS, YMEHHsl, HABBIKH, (popMupyeMble NaHHON Yy4eOHOH IMCHMILIMHON
(MoayJiem):

- (hu3MKa peasbHOro KpucTauia
- (pu3uKa KOHJAEHCUPOBAHHOT'O COCTOSTHUS

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHUS 1O JUCIHUIIJIMHE (MOAYJIIO)



[Ipomiecc ocBOEHUS AMCHMIUIMHBI (MOJYJsl) HAmNpaBJeH Ha (OPMHUPOBAHUE DSJIEMEHTOB
cnenytomieii(ux) xommereHuuu(uit) B coorBerctBuu ¢ ®I'OC BO u OIIOII BO mno manHOMYy
HAIPaBJICHUIO TIOATOTOBKHU / CIICIIMATbHOCTH:

a) npogheccuonanvroti(vix) (I11K).
TIK-5 CriocoGHOCTD MPUMEHATH PO(MECCHOHATBHBIC 3HAHUS U YMEHHUS, OTyYCHHbIC TIPH OCBOCHUH

HpO(l)I/IJ'H)HI)IX (1)I/I3I/I‘lCCKI/IX JUCHUIIIINH

Tab6umnna 1 — JlekoMno3unusi pe3yJbTaToB 00y4eHHsI

Kon ITnanupyemMbie pe3ysIbTaThl 00YUEHUS 10 AUCIUILIHHE (MOIYIIIO)
Y HAUMEHOBaHUE
3HaTh Ymern Bnaners
KOMIIETEHLIUU
[1K-5 Cnoco6rocTh [IK-5.1 3Hath [IK-5.2 ymets [1K-5.3 Bnanets
NPUMCHATH (dbyH1aMeHTalbHbIE IIPUMEHATH Ha byHIaMeHTaIbHBIMU
npodeccHoHaNbHbIC MOHATHUS, 3aKOHBI U MIPaKTHUKE MOHATUAMHU U
SHAHMA U yMCHUA, TEOpUH, MOITYYCHHbIE | podecCHOHaIbHbIC 3aKOHaMH,
MOy HCHHLIC HPH [PH OCBOCHUH 3HAHWS ¥ YMEHHS, HOJIyYEHHBIMHU TIPU
BOCHHHU IT HWIIBbHBIX
0CBOC podu PO UITBHBIX IIOJIYYEHHBIE TIPU OCBOEHUU
bU3NUECKUX AUCLMIUIMH
¢buzneckux OCBOCHUU pOUIBHBIX
JUCLUTUIUH PO UITBHBIX buznueckux
¢buzneckux JUCLIUIUINH

MUCLMILINH 3a1a4.

4. CTPYKTYPA U COJAEP)KAHUE JUCHUILIMHBI (MOLYJIST)

OO0BéM mucHHITIHHBI (MOIYJS) COCTaBJISACT 3 3a4€THBIX IMHMIBI, B ToM yucie 39 dyaca,
BBIJICJICHHBIX Ha KOHTAaKTHYIO paboTy oOydaromuxcs ¢ IpernogaBareneM M 69 vacoB — Ha
CaMOCTOSITENIbHYIO paboTy 00yJarommxcs.

Conepxanue JTUCHMIUIMHBL, CTPYKTYpPUpPOBaHHOE MO TemaM (pas3jienaM) C YKa3aHueM
OTBEJICHHOT0O Ha HHUX KOJMYECTBAa aKaJeMUYECKUX YacOB U BUJOB Y4YEOHBIX 3aHATHH U
CaMOCTOSITENIbHON pabOThl, 17151 KaKIA0M (OopMbI 00YUEHHUs IPEACTaBICHO B TabauIe 2.

KonTaktHas dopma TEKYIIEro
Camocr. p ym
paboTta KOHTPOJIA
o, paboTta
= (B yacax) yCIIeBaeMOCTH,
Pa3nen, TeMa nUCIUANIIMHBI 3 dbopma
=
MOAYJIst .
(orys1st) 3 POMEKYTOUHON
J 113 JIP KP Cp
aTTecTaluu
[no cemecmpam]
Tema. 1. Tlpenmer u meTon
MOJIEKYJIIPHOW ONTHUKH. 7 1 9 Onpoc
Tema. 2. lucniepcus cera. 7 ) 4 10 Tecr
IIpenomiienue cBera.
Tema. 3. PaccesiHue cBeTa 7 2 4 10 Tect
Tema. 4. DNEKTPOONITUYECKUE Omnpoc
CBOICTBA. 7 2 4 10 Tect
JuHaMoonTHYECKUE SIBJICHUS.
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KoHnrakTHas dopMma TeKyliero
CamocrT. p ym
pabota KOHTPOJIS
Q. pabora
= (B yacax) yCII€BAEMOCTH,
Paznen, Tema TUCIIUIIIMHBI 3 (bopma
(orys1st) 5 HpOMG)I(I;/TOHHOﬁ
© | o1 | O3 | P | KP | CP
aTTecTanuu
[no cemecmpam]
Tema. 5. Ompoc
MarauToonTu4eCcKue Tect
sBiieHus. EcrecTBeHHas ! 2 4 10
ONTHYECKAasl aKTUBHOCTb.
Tema. 6. MonexynsipHbie 7 Onpoc
CHEKTPHI 2 4 10 Tecr
Tema. 7. Pacuer Ompoc
byHIaMEHTAbHBIX YacTOT U 7 2 6 10 Tect
MHTEHCUBHOCTEMN CIIEKTPOB
MHOTOaTOMHBIX MOJIEKYII
Hroro 13 26 69 3auér

Ipumeuanue: JI — nexuus; 113 — npakrtuueckoe 3ansTue, cemunap; JIP — nmaGoparopnas
pabota; KP — kypcoBas pabota; CP — camocrositensHas padora.

Tadnmua 3 — MarTpuuna COOTHeCEHHsI pa3/iesioB, TeM Y4YeOHOl JUCHUIIUHBI (MOIYJIst)
U (hopMuUpyeMBIX KOMIIETEHIMI
Kox xommerennuun Oo0iee
Pazpgen, rema Komn-Bo
IIK-5 KOJHUYECTBO
JTUCIUIUIMHBL (MOJYJIS1) 4acoB .
KOMITCTSHITUH
Tema. 1. TIpeamer u MeToq 10 + 1
MOJIEKYJISIPHOM OINTHKH.
Tema. 2. Jlucniepcus cBeTa. 16 + 1
IIpenomMienue cBera.
Tema. 3. PaccesHue cBera 16 + 1
Tema. 4. DNEKTPOONTHUECKUE 16 + 1
CBoOMCTBA. JJMHAMOONITUYECKHE
SIBJICHHS.
Tema. 5. MarHUTOONITHYCCKUE 16 + 1
siBiieHns. EctecTBeHHas
OINTHYCCKAs aKTHBHOCT.
Tema. 6. MonexkynsipHbIE CIIEKTPbI 16 + 1
Tema. 7. Pacuer GpyHIaMEHTAIBHBIX 18 + 1
qacToT U HHTCHCI/IBHOCTeﬁ CHeKTpOB
MHOT'OATOMHBIX MOHeKyH
Hroro 108 3auer




5

Kparkoe cogep:kanue Kaka0il TeMbl JUCHHUILINHBI (MOLYJI51)
Tema. 1. IIpeaMeT u MeTO MOJIEKYJISIPHOM ONITHKH.
IIpenMer n MeTon MOJEKYJIIpHOH ONTHKU. OCHOBHBIE 3aKOHBI IEKTPOMATHUTHOW TEOPUU CBETA.
Tenzop nonsipuzyemoct. CBOMCTBA Cpe/ibl U CBOMCTBA MOJIEKYI.
Tema. 2. [Ilucnepcus csera. [lpenomiienue cBera.
[Tokazarenp MpeloMJIEHUS U TOJSApU3yeMOocTh. MonekynsapHas pedpakuus. DieMeHTapHas
KJIACCUYECKAs TEOpUs JUCIIepcuu cBera. KBaHTOBOMEXaHMUeCKas Teopus aucnepcuu. Jucnepens u
pedpakmus.
Tema. 3. Paccesinue cBeta
OcHoBHble moOHATUA. PaccessHue B raze Ha (IIOKTyalusix IUIOTHOCTU. PaccesHue Ha KpYITHBIX
HEOAHOPOAHOCTAX. PaccesaHue cBeTa MOJEKYIAPHBIMU KUAKOCTAMU. PaccesHue cBeTa B TBEPHABIX
tenax. Teopust paccestHus cBeta B kpuctayax. KomOuHannonHoe paccesHue.
Tema. 4. JnekTpoonTuyeckne cBOKMCTBA. [MHAMOONTHYECKHE SIBJICHHUS.
Asnenue Keppa. Knaccuueckas teopus spienus Keppa. KBantoBomexannueckasi Teopus SBICHUS
Keppa. fBnenue MakcBemia. Ontuueckue siBJICHUS B yJIbTPA3BYKOBOM IIOJIE.
Tema. 5. MaruuroonTuyeckue siBjieHusi. EcrecrBeHHasi onTHYecKass aAKTMBHOCTb.
MarnuTHble cBoiicTBa Mosiekyi. SIBienue 3eemana. Teopust spienus Dapanes. [lapamarautHoe
BpauieHue MoJeKyn. EcTecTBeHHas onTuyeckass aKTUBHOCTh: CYIIHOCTb SIBIIGHHUS U €rO
KJIaccuueckas Teopus. Jucnepcust onTuYecKor akTUBHOCTH. KpyroBoi quxpousm.
Tema. 6. MoJieKkyIsipHbIe CHEKTPHI
MounekynsipHble CHEKTpbl U HOJIApU3yeMOCcTb. OCHOBBI MOJIEKYJISIpPHOM crnekTpockonuu. OOuiee
ypaBHeHHE cocTosiHusT Molnekynbl (ypaBHeHue Ipenunrepa). BeposTHOocTh mepexoja.
I'amunpronnan. YpaBHenus ['ammibroHa. OnucaHue COCTOSHUS CBOOOJHOIO 3J€KTPOMAarHUTHOIO
noJist u3nydenus. Mosnekyna-none. CpeHsisi CKOpOCTb U3MEHEHHsI BEPOATHOCTH NEpeXoa.
[Mpunmunsl  pemeHust KosebarenbHOH 3amaun. KoopamHaTHOe TmpencTaBlieHHE ypaBHEHUS
[penunrepa. Ypauenue lllpenunrepa ajiss MoJIEKyJibl B IPOCTPAHCTBE MMITYJIBCOB 3JIEKTPOHOB.
KBaHTOBBIE MOJIEIM MOJIEKYIAPHOU TNHAMUKHU
Tema. 7. Pacuer (yHAaMEHTAJBHBIX YAaCTOT U MHTEHCUBHOCTEH CIEKTPOB MHOI0aTOMHBIX
MOJIEKYJ1
YucneHHble METOJbl MOJIEIUPOBAHUS CTPYKTYPbl MHOIOaTOMHBIX OHOMOJIEKYJ Ha HpUMeEpe
nporpaMMbl Gaussian. Pacuer onTuManbHOW reOMETPUYECKON CTPYKTYpbl METOJOM (hyHKIMOHAIA
IUIOTHOCTH. Pacyer yacTOT XapakTepUCTUUYECKHX KoleOaHUi OMOMOJIEKYS METOAOM (DyHKIIMOHAIA
IIJIOTHOCTH
5. METOAUYECKHUE YKA3AHUA 110 TPEITIOJABAHUIO
N OCBOEHMIO JUCIUIIVIMHBI (MOAYJIS)

5.1. Ykasanus 08 npenojaBareie 10 OPraHM3alMM W INPOBEACHHUI0 Y4YeOHBIX
3aHATHH M0 JUCHUILINHE (MOIYJIIO)
- M3Y4YEHHE TEOPETUYECKOro MarTepuajla [0 KOHCIEKTaM JIEKIMH pEeKOMEHI0BaHHBIM
y4eOHBIM TOCOOUSIM, MOHOTpaduIecKoil yueOHOH TuTepaType;
- CaMOCTOSITENIbHOE M3yYEHHE HEKOTOPHIX TEOPETUYECKHX BOIMPOCOB, BBIJCIEHHBIX B
IIporpaMMe AMCLUUILIINHBI, HEPACCMOTPEHHBIX HA JIEKIUSAX;
- BBITIOJTHEHNE KOMIUIEKCA 33/IaHUl TEOPETUYECKOro XapakTepa, pacueTHBIX U IpaduyecKux
10 BCEM pa3fiesiaM JUCLMILINHBL;

5.2. Yka3aHus 11 00y4arommXxcs M0 OCBOCHUIO TN CHUILIHHBI (MOIYJIIO0)
Tab6unna 4 — Coaep:xaHue CaMOCTOSATEIbHON padoThl 00y4al0IUXCS

Bormpocsl, BEIHOCHMBIE Kon-Bo
Ha CAMOCTOSATEIbHOE N3YUECHHE 4acoB

®opma paboTsl




Tema. 1. llpeaMeT U METOJ MOJIEKYJISIPHON ONTUKH. N3ydenue nurepaTypbl
9 KoHcnektupoBaHue H3y4eHHBIX
HCTOYHUKOB
Tema. 2. ucniepcus cera. [Ipenomienne cBera. 10 N3yuenue nureparypsl
KoHcnektupoBaHnue H3y4eHHBIX
HCTOYHUKOB
Tema. 3. PaccestHue cBera 10 N3yuenue nureparypsl
KoHcnektupoBaHnue H3y4eHHBIX
HCTOYHUKOB
Tema. 4. DNEKTPOONTUYECKUE CBONCTBA. 10 N3ydenue nurepaTypsl
JluHaMOONTUYECKHE SBICHUS. KoHcnektupoBanue H3y4eHHBIX
HCTOYHUKOB
Tema. 5. MarHUTOONITUYECKUE SBICHUS. 10 W3ydenue nurepaTypsl
EctecTBeHHas onTUYecKas aKTUBHOCTD. KoHcnektupoBaHnue H3y4eHHBIX
VICTOYHUKOB
Tema. 6. MONEKyIIIpHBIE CIIEKTPBI 10 N3yuenune nureparypsl
KoHcnektupoBaHnue H3y4eHHBIX
UCTOYHUKOB
Tema. 7. PacueT GhyHIaMEHTAIBHBIX YaCTOT U 10 N3yuenue nureparypsl
UHTEHCUBHOCTEN CIICKTPOB MHOI'OATOMHBIX MOJICKYJI KOHCHGKTPIpOBaHI/IC I/I3yIIeHHI>IX
VICTOYHUKOB

5.3. Buapl u ¢opMbl NHCbMEHHBIX padoT, NPeAYCMOTPEHHBIX INPH OCBOCHHMH
AUCHMILIAHBI (MO/YJIs1), BBINOJIHsAEMbIe 00y4AIOIMMHUCS CAMOCTOATEIbHO

IIpoekTHast paboTa JOKHA BKIIOYATh B ceOs cieayromue nyHkTsl: Llens. O6opynoBaHue,
Kparkast Teopusi. XapakTepUCTHUECKUE JaHHBIE MOJIEKYJBbI. X0 padoThl. /IHEBHUK HAOIO/ICHHUS.
CriexTpbl ¥ TaOJIMIIBI TAaHHBIX. AHAIN3 XapaKTePUCTUYECKUX 4acTOT. BrIBOI.

6. OBPA3OBATEJIBHBIE U HTHOOPMALIMOHHBIE TEXHOJIOT'U

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Tabmmna S — OOpa3oBaTe/bHbIe TEXHOJOTHH, MCIOJb3yeMble NPH PeaTH3aluu y4eOHBIX
3aHATHH

Pazpnen, Tema ®dopma y4eOHOro 3aHATHS
JTUCHUTITAHBI (MOTYJIs) Jlexuus [IpakTuueckoe JlabopaTopHas
3aHITHE, CEMUHAp paboTta
Tema. 1. llpenmet u MeToq Jlekuus- nuanor @poHTATBHBIN He npedycmompeno
MOJICKYJISIPHOW ONTHKH. ONpOC, pelIeHne
3a/1a4
Tema. 2. Jucniepcus cBera. Jlexumsi- quanor OpoHTATBHBIN He npedycmompeno
IIpenomnenue cpera. OIIPOC, pPeIIeHue
3a/1a4
Tema. 3. PaccesiHue cBeta Jlekuus- nuanor OpoHTATBHBIN He npedycmompeno
OIIpOC, PELIEHUE
3a/1a4
Tema. 4. DnexkrpoonTuueckue | Jlekuus- nuanor ®poHTaNBHBIN He npedoycmompeno
CBONCTBA. OIpoC, pelICHUE
JluHaMOONTHYECKHUE SIBJICHUSI. 3a1a4
Tema. 5. Marauroontuueckue | Jlekius- quanor DpOoHTATBHBIN He npedycmompeno




sBieHus. EcrecTBenHas OTIpOC, pellIeHne
ONTHYECKasi aKTUBHOCTb. 3a1a4
Tema. 6. MonexynspHbie Jlekuus- nuanor OpoHTaTBHBIN He npedycmompeno
CHEKTPbI OIIpOC, pellIeHue
3a/1a4
Tema. 7. Pacuer Jlekuus- nuanor OpoHTATBHBIN He npedycmompeno
q)yHHaMeHTaJ'ILHBIX 4aCToOT U OIIpOC, PCUICHUEC
HWHTCHCUBHOCTCHU CIICKTPOB 3a1a4
MHOT'0aTOMHBIX MOJICKYJI

6.2. UnpopManmoHHbIEe TEXHOJIOTHH

[Tpu u3ydenuun nucuuIuIMHbl «ONTHYECKHE CBOMCTBA OMOMOJIEKYI» HCIONb3YETCsS CHCTEMa
yhpapiieHus: o0ydeHreM Ha ruiardopme DIeKTpoHHOe oOpa3oBaHHeE, CO3/laHHAas B ACTpaxaHCKOM
rocygapctBeHHOM yHHBepcuteTe (AI'Y) ¢ 2022 roma. OHa mpemocTaBiseT BO3MOXXHOCTH
KpPYIJIOCYTOYHOTO JOCTYyMa K pecypcaM (y4eOHbIM MaTepuaiaMm) Kypca, Ha KOTOpbIe MOMAMUCAH
CTYJEHT, €r0 UHTEPAKTUBHBIM JICHCTBUSAM (HE3aBHCHUMO OT MECTOHAXOKJEHUS), a IIPENoAaBaTesIM
— miatgopMy s ONEPaTHBHOTO OOHAPOJIOBAHUS BBICTABIISEMBIX OIICHOK, BA)XKHBIX COOBITUN H
uaeu, ans MHPOPMHUPOBAHUS CTYIEHTOB 00 M3MEHEHusX B ydeOHoM mpouecce. [lo m3yuaemoin
IUCHUILUIMHE Ha BBIOpaHHOHN mimaTdopMe pasMelleHbl 3aJaHus IS MPAKTUYECKUX 3aHSATHH,
KOHTPOJIbHBIE M TECTOBBIC 3aJaHus, Keilc-3amaud. llmatdopma Mo3BONISIET peann30BHIBATH Kak
oOyuaroluil, TaK 1 KOHTPOJIbHBIN PEXKUM BBIITOJIHEHUS 3aJaHHA.

Takxe Kak MCTOYHMK HMH(OpMAaLMU LIMPOKO HCIOJIB3YIOTCS AJIEKTPOHHBIE YUYEOHUKU U
pa3iuyYHbIe CalThl KaK Ha JOTOBOPHOW OCHOBE (CMOTpH 1. 6.3), Tak U HAXOMASAIIUECS B CBOOOTHOM
JIOCTYTIE.

6.3. IIporpammHoe obGecnevyeHue, coBpeMeHHble NMpodeccuoHATbHbIE 0a3bl JTaHHBIX
U HH(OpMalHOHHBIE CTIPABOYHbIE CHCTEMbI

6.3.1. [IporpamMHoe obecnieuenmne

HaumeHnoBanue
MPOrpamMMHOI0 Hasnayenue
olecnieyeHust
Adobe Reader [Tporpamma aj1si IPOCMOTpPA ANEKTPOHHBIX TOKYMEHTOB
[Tnatdopma
JVICTaHITHOHHOTO BuptyansHas oOydvatomas cpena

o6yuenust LMS Moodle
Mozilla FireFox
Microsoft Office 2013,
Microsoft Office Project
2013, Microsoft Office
Visio 2013

bpaysep
[Taket oducHBIX MporpamMm

7-zip

Apxuarop

Microsoft Windows 7
Professional

OnepanonHas cuctema

Kaspersky Endpoint
Security

CpencTBo aHTUBUPYCHOM 3aLIUTHI

Google Chrome Bpaysep

Notepad++ TeKCTOBBIN peaaKToOp
OpenOffice [TakeT ouCHBIX TpOrpamMm
Opera Bpayzep




HaunmeHnoBanue
IMPOrpamMMHOI0 Hasnayenue
ol0ecrnieyeHust
Paint .NET PacTpoBelil rpadudeckuii peaakTop
Scilab ITakeT MPUKIaTHBIX MATEMATHUYECKUX IIPOrPAMM

Microsoft Security
Assessment Tool. Pexxum
JocTyna:
http://www.microsoft.com
Iru-
ru/download/details.aspx?
10=12273 (Free)
Windows Security Risk
Management Guide Tools
and Templates. Pexwm
JocTyna:
http://www.microsoft.com
/en-
us/download/details.aspx?
10=6232 (Free)

[IporpamMmel 1715 HHGOPMAITMOHHOHN 0€30MacHOCTH

MathCad 14

Cucrema KOMHBI-OTGpHOﬁ anre6pLI n3 KJj1acca CUCTCEM
ABTOMATU3HWPOBAHHOI'O MMIPOCKTUPOBAHUWA, OPUCHTUPOBAHHAA HA
NMOATOTOBKY MHTCPAKTUBHBIX NOKYMCHTOB C BBIYUCJIICHUAMU

1 BU3YyaJIbHBIM CONIPOBOXJICHUCM

1C: [Ipegnpusitue 8

Cucrema ABTOMATHU3alN JCATCIbHOCTH HA IIPCAIIPUATHI

KOMPAS-3D V13

Coznanne TpEXMEPHBIX aCCOLIMATUBHBIX MOJCIICH OTACIbHBIX
AJIEMEHTOB M COOPHBIX KOHCTPYKIIUI M3 HUX

Blender CpencTBo co3/ianusi TpEXMEpHON KOMIBbIOTEPHOH rpaduku
PyCharm EDU Cpena pa3zpaboTku

R IIporpamMMHas cpena BBIYMCICHUN

VirtualBox [TporpamMMHBII TPOAYKT BUPTYATH3AINN ONIEPAITUOHHBIX CUCTEM
VLC Player MeananpourpslBaTeb

Microsoft Visual Studio Cpena pa3paboTKu

Cisco Packet Tracer

HNHCTpyMEHT MOIETMPOBaHNS KOMIIBIOTEPHBIX CETEH

CodeBlocks KpoccmnardopmenHas cpesa pa3padoTKH
Eclipse Cpena pa3paboTKu
Lazarus Cpena pa3zpaboTku
Pascal ABC.NET Cpena pa3zpaboTku

VMware (Player)

ITporpamMMHBIH IPOAYKT BUPTYAIU3alUU ONEPALMOHHBIX CUCTEM

Far Manager

DalIOBbI MEHEHKED

Sofa Stats [IporpamMMHOe oOecriedeHue Il CTATUCTUKH, aHAITN3a
U OTYETHOCTHU
Maple 18 CucreMa KOMIBIOTEPHOH anreOpbl
WinDjView IIporpamma asist mpocMoTpa daiinos B popmare DJV u DjVu

MATLAB R2014a

[TakeT npUKIaIHBIX MPOTPAMM ISl PEIIEHUS 3a]1a4 TEXHUUECKUX
BBIYHUCIIEHUHN

Oracle SQL Developer

Cpena pa3paboTku

VISSIM 6

HporpaMMa HUMUTAINUOHHOT'O MOJCIIUPOBAHUA JOPOKHOTO
JABUKCHU S

VISUM 14

Cucrema MOJIETMPOBAHNS TPAHCIIOPTHBIX TOTOKOB

IBM SPSS Statistics 21

HporpaMMa JJISL CTaTUCTUYECKOM O6pa6OTKI/I JaHHBIX




Haumenosanue
IMPOrpamMMHOI0 Hasnayenue
obecrieyeHus
ObjectLand I"eonH(popMaIMOHHAs CHCTEMA
KPE/JIO TOITOT'PA® ['eonndopmanrionnas cucrema
ITonuron IIpo ITporpamma a1t KaIaCTPOBBIX pabOT

6.3.2. COBpeMeHHbIe leO(l)eCCI/IOHaJIbHLIe 0a3bl JAHHBIX H I/IH(l)OpMaII]/IOHHLIe ClIpaBOYHbIC
CHUCTEMBbI

Haumenosanue cospemennvix npogeccuonanvhuvix 6a3 0aHHbIX,
UHPOPMAYUOHHBIX CHPABOUHBIX CUCTEM

YHuBepcalibHas CIpPaBOYHO-UH(GOPMAIIMOHHAS TMOJHOTEKCTOBas 0a3a JaHHBIX MEPUOJAUYECKUX
m3paau OO0 «MBUC»
http://dlib.eastview.com
HUwmsa nonvzoeamens: AstrGU
llaponv: AstrGU
DNEeKTPOHHBIE BEPCUU TMEPUOJUYECKUX H3JAaHUN, pa3MelIEHHBbIE Ha caiiTe MH()OPMAIMOHHBIX
pecypcoB
www.polpred.com
OnexTpoHHbIA Katamor Hayunoit 6mOmmoreku AI'Y Ha 6aze MARK SQL HIIO «Mubopm-
CUCTEM»
https://library.asu.edu.ru/catalog/
OnexTpoHHbIN Katanor «Hayunsle sxypHansl AI'Y»
https://journal.asu.edu.ru/
KopmnoparuBHblii  mpoekT Acconuanuyl  pPEeTHOHANBHBIX  OMOMMOTEYHBIX  KOHCOPIIMYMOB
(APBUKOH) «MexpernonanbHas aHanuTuueckas pocnuch crateit» (MAPC) — cBonHas 6aza
JIAaHHBIX, COoZAeprKallas MOJIHYI0 aHaTuTU4YecKyto pocnuchk 1800 Ha3BaHMIA KYpPHAJIOB MO Pa3HbIM
OTpacisiM 3HAHWK. YYaCTHUKHA TPOEKTa MPEAOCTABIAIOT IPYr JPYry SJIEKTPOHHBIE KOIUHU
OTCKaHHPOBAHHBIX CTaTe€ll M3 KHUT, COOPHUKOB, >XYpHAJIOB, coJepKammxcsa B (OHAAX HX
OMOINOTEK.
http://mars.arbicon.ru
CnpaBounas npasoBas cuctema Koncynprantllitoc.
ComepxuTCcsi  OTPOMHBIA  MaccHB  CIPaBOYHOM MpaBOBOW  WHGOpPMAIUU, POCCHUICKOE
Y peTUOHAJIBPHOE  3aKOHOAATENbCTBO, CYAEOHYI0  TPAaKTUKYy, (UHAHCOBBIE U KaJIPOBBIC
KOHCYJIbTAIIMH, KOHCYIbTALUU JIsI OFOJKETHBIX OpPTaHU3allnii, KOMMEHTapUU 3aKOHOJaTeNbCTBA,
GbopMBI JTOKYMEHTOB, MPOEKThl HOPMATUBHBIX IPABOBBIX aKTOB, MEXIYHApOIHBIC IPABOBHIE
aKTbl, IPABOBBIEC AKThl, TEXHUYECKHNE HOPMBI U ITpaBuUJa.
http://www.consultant.ru

7. POH/JI OHEHOYHbIX CPEACTB IJs1 IPOBEJEHUSA TEKYHIEI'O KOHTPOJISA
U IMPOMEXYTOYHOM ATTECTAIIMHA MO JUCHUAIIJIMHE (MOY.JIIO)

7.1. IlacnopT ¢)oH1a OLIEHOYHBIX CPEICTB

[Ipy mpoBeneHHMM TEKYIIET0 KOHTPOJS M IMPOMEXYTOUYHOH aTrTecTaluy IO JIUCLUIUIMHE
(Monmyno)  «OnTHyeckue — CBOMCTBa ~ OMOMOJICKYN»  mpoBepsieTcss  c(hOPMHPOBAHHOCTh
y 0Oydaronmxcsi KOMIETEHIUH, yKa3aHHbIX B paszene 3 HacTOAleH MNporpaMMbl. DTaHOCTb
dbopMHUpOBaHHS MAHHBIX KOMIIETEHIIMM B TPOIECCE OCBOCHHS 00pa3oBaTEIbHON MPOrPAMMBI
OIIpeJIeIAeTCs MOCIe0BAaTebHBIM OCBOCHUEM JHMCLUUILUIMH (MOJYyJe) U MPOXOXKJICHUEM MPAKTHK,
a B MPOIIECCe OCBOCHUS MUCIUILTHHBI (MOMIYJIS) — MOCIESIOBATEIBHBIM JOCTHKEHUEM PE3yJbTaToB
OCBOEHHSI COJIEPIKaTeNIbHO CBA3AHHBIX MEXILy COOOU pa3/iesioB, TEM.


http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
http://www.polpred.com/
https://library.asu.edu.ru/catalog/
https://journal.asu.edu.ru/
http://mars.arbicon.ru/
http://www.consultant.ru/
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Tabauuna 6 — CooTBeTCTBHE pPa3esioB, TeM TUCUMILIMHBI (MOAYJisl), pe3yJibTaTOB 00y4YeHUs
N0 AUCHUIINHE (MOAYJI10) H OLIEHOYHBIX CPeICTB

KoHTtposmpyemslii pasaen, TeMa IMCUUIUIMEbL | Ko KoHTponupyeMon HaunmenoBanue
(Moyms) KOMIIETEHIINHI OIIEHOYHOI'O CPE/ICTBA

Tema. 1. llpeamMeT u METOJ] MOJICKY ISIPHOM ITK-5 Tect

OIITHKHU.

Tema. 2. Tucnepcus cera. [Ipeqomienue crera. I1K-5 Tect

Tema. 3. PaccessHue cBera ITK-5 Tect

Tema. 4. DNEKTPOONTUYECKUE CBOMCTBA. ITK-5 Tect

JIHHaMOOHTquCKHeﬂBHeHHﬂ.

Tema. 5. MarHuTooOnTHYECKUE SIBJIEHU. [1K-5 Tect
EcrectBeHHas onTryeckas akTUBHOCTb.

Tema. 6. MonexynspHble CIIEKTPBI ITK-5 Tect
Tema. 7. Pacuer GhyHIaMEHTAIBHBIX YAaCTOT U I1K-5 3amnuTa npoeKTa
WHTEHCUBHOCTEH CIICKTPOB MHOI'0OATOMHBIX

MOJICKYJT

7.2. Onucanne mnoka3aTejledl M KpPUTepHeB OIEHUBAHUS KOMIIETEHUHMH, ONMMCAHHME
HIKAJ OLICHUBAHUSA

Tabanna 7 — Iloka3aTe/u OLeHUBAHUS Pe3yJIbTATOB 00y4eHHs B BH/ie 3HAHUII

Ixamna
Kpurepuu onienuBanus
OLIEHMBaHUA
JEMOHCTPUPYET TJIYOOKOE 3HAHHE TEOPETHYECKOro MaTepuaia, yMEHHE
5 000CHOBAaHHO M3JIaraTh CBOM MBICIIH 1O 00CYKJaeMBbIM BOIIPOCAM, CIIOCOOHOCTh
«OTIINYHOY» [IOJIHO, TPaBUJIBHO M apryMEHTHUPOBAHHO OTBEYATh HA BONPOCHI, NPUBOJIUTH
MIPUMEPBI
4 JIEMOHCTPUPYET 3HAHUE TEOPETUYECKOr0 Marepualia, €ro IMOCIeI0BaATeIbHOE
U3IIOKEHUE, CIOCOOHOCTh TPUBOAUTH MPHUMEPHI, JOMYCKAeT eIUHUYHBIC
«XOPOIIO»

OIMOKH, UCTIPaBJIIEMbIE TIOCIIE 3aMEYaHUsl PETOAaBaATEIS
3 JEMOHCTPUPYET  HENOJHOe, (parMeHTapHOE  3HAHUE  TEOPETHUECKOTro
Marepuaia, TpeOyrollee HaBOAANINX BOIPOCOB TPEMOAABATENs, TOMYCKaeT
CYIIECTBEHHbIE OIIMOKM B €ro MW3JI0KEHUH, 3aTpyAHSETCS B IPHUBEICHUU
IPUMEPOB M (POPMYITUPOBKE BHIBOIOB

2 JIEMOHCTPHUPYET CYLIECTBEHHBIE MPOOEbl B 3HAHUU TEOPETUUECKOTO MaTepHasa,
«HEYIIOBIIETBO | HE CHMOCOOEH €ro W3JIOXKUTh W OTBETUTh HA HABOMISIIUE BOIPOCHI

PHUTEIIFHO» | MPEnoJaBaTelisi, HE MOKET NPUBECTU IPHUMEPHI

«YyHAOBJICTBOPU
TCIIBHO»

Taoauna 8 — Iloka3zaTeju OLleHUBAHHUS Pe3Y/IbTATOB 00yUeHHsl B BUe YMEHMIl  BJIaJeHUH

Ixana
Kpurepun oniennBanus
OLICHUBAHUs
JEMOHCTPUPYET CIOCOOHOCTh MPUMEHATh 3HAHHE TEOPETUYECKOTo MaTepuaia
5 DU BBINOJHEHUU 3aJaHUM, IIOCJIEI0BATEIbHO M IPABWIBHO BBIIIOJIHACT
«OTJINYHO» | 3aJjaHMsl, yMEeT 0OOCHOBAaHHO H3JIaraTh CBOM MBICIHM M Ji€JaTh HEOOXOJIUMBbIE

BBIBO/IBI
4 JIEMOHCTPHUPYET CITOCOOHOCTh MPUMEHSITh 3HAHHE TEOPETUUECKOr0 MaTepHhaia
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Ikana
OILICHUBAaHUA

Kpurepun onieHnBanus

«XOpOoUIo» IIpyU BBINIOJIHCHUU SaﬂaHHﬁ, IOCJICAOBATCIIbHO MW IMPABUJIBHO BbIIIOJJIHACT

3alaHuA, yMECT 000OCHOBAaHHO H3J1araTh CBOM MBICIIH U ACJ1aTh HCOGXOI[I/IMBIC
BbIBOJbI, AOIMYCKAacT CIWHHUYHBIC OH_II/I6KI/I, HCIIPABJIEMBIC IIOCJIC 3aMCYaHHA
npenoaaBaTeisd

AEMOHCTPUPYET OTACIBHBIC, HCCUCTEMATU3HPOBAHHBIC HABBIKHW, HWCIBITHEIBACT

«YHOBerTBOpI/I 3aTPyJHEHUS U JOMyCKaeT OUIMOKU IpH BBINOJIHEHWM 3aJaHUil, BBIIOJIHSCT
TCIBHON 3aJaHde 10 NOJACKa3Ke Ipernojasareis, 3aTpylJHseTcs B (HOPMYIHPOBKE
BBIBOJIOB
2 HE CIIOCOOEH MPaBUIIbHO BBINOJIHUTD 331aHHS
«HEYAOBIIETBO
PHUTEILHO»

7.3. KoHTpoJibHbIe 3aJaHHsi W HWHbIe MaTepHajbl, HeOOXOAUMBbIe Js1 OLEHKH

pe3yabTaToB 00y4eHHs MO AUCHUNINHE (MOAYJII0)

=

BOo~NoGOR~WN

-
-

21.
22.
23.
24,
25.

0.
. PaccesiHue cBeTa MOJIEKYJISIPHBIMU JKUJIKOCTSIMHU.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Bomnpocs! k 3a4ery

IIpenmer u metoa MoJieKyJIsspHOM ONTHKU. OCHOBHBIE 3aKOHBI 3J€KTPOMAarHUTHOW TEOPHUU
CBeTa.

TeH3op nonspu3yeMocTH.

CBolicTBa cpe/ibl U CBOMCTBA MOJIEKYII.

[Toka3zaTenb npesoMIeHHs U HOISIPU3YEMOCTb.

MonekynsipHas pedpakims.

DneMeHTapHasl KJIaCCUUYECKasi TEOpUsl IUCIIEPCUH CBETA.
KBanToBoMexaHnueckas T€OpUs TUCIEPCUU.

Jucnepcus 1 peppakuus.

SIBnenue paccesHue cBeta. PaccesHue B rase Ha (DIIOKTyalusX MIOTHOCTH.
PaccesHue Ha KpyIHBIX HEOAHOPOJHOCTSIX.

Paccesnue cBeta B TBEpABIX TENAX.
Teopus paccessHus cBeTa B KPUCTAJUIAX.
KomOuHanuoHHoe paccesHue.
Ssnenne Keppa. Kitaccuueckas teopus sisinenust Keppa.
KBantoBomexannueckas teopus sBieHus Keppa.
Asnenne MakcBemia. OnTHYECKUE SABJICHHS B YITPa3BYKOBOM IIOJIE.
MarnuTHbIe CBOMCTBa MOJIEKYJI. SIBlIeHHEe 3eemaHa.
Teopus asnenns @apanes. [lapamarauTHOE BpalleHUE MOJIEKYII.
EcrecTBeHHas onrhuyeckas akTUBHOCTB: CYLIHOCTb SIBICHHUS U €r0 KJIacCHUYeCKas TEOpHs.
Jlucniepcust oNTHYECKOW aKTUBHOCTU. KpyroBoil THXpou3M.
MonekyIapHbIE CIIEKTPBI U MOIAPU3YEMOCTb.
OCHOBBI MOJIEKYJISIPHOU CIIEKTPOCKOIIHH.
[TpuHIUNBl perieHus KojaedaTeaTbHON 3a1a4H.
KBaHTOBBIE MOJIEN MOJIEKYISIPHON TMHAMHUKHI
YucieHHble METO/Ibl MOACTUPOBAHUS CTPYKTYPhl MHOIOATOMHBIX OMOMOJIEKYJI Ha IpUMeEpe
nporpammbl Gaussian.
Tembl poexkTOB

Tema 1. UccnenoBanne ONTHYECKUX CBOMCTB simoXuMuKaTa «OuToBEpM» U OMOMOJIEKYJ TIepIia.
Tema 2. MccnenoBanue ONTHYECKUX CBOMCTB OMOMOJIEKYIT METPYIIKU U sij1a «Ajarap»

Tema 3. MccnenoBanre onTUYECKUX CBOMCTB OMOMoOJIeKyn Tomarta u sifa «L{utkop»

Tema 4. MccnenoBanue ONTHYECKUX CBOMCTB OMOMOJIEKY KiIyOHUKH 1 siia «KapOodocy

Tema 5. «MccnenoBanue ONTHYECKUX CBOMCTB OMOMOJIEKYI 1maBens U siaa «Dyhanon»
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Tema 6. VMccnenoBanue ONTHYECKUX CBOMCTB OMOMOJIEKYI YECHOKA U A1a «MeTHbIH KyIopocy»
Tewma 7. N3yuenue BIUSHUS MY3bIKQTHHBIX KOMITO3UIIMA Ha OMOKYJIBTYPBI paCTeHUM (HA IpPUMEPE
MEJIHCCHI)»
Tema 8. MccnegoBanue onTruYecKuX CBOMCTB OakmakaHa «MpamopHbIii» U sna «duroBepm» Tema
9. 3yueHue BIUAHUSA SA0XUMHUKATOB HAa OMOKYJIBTYpBI PACTCHHIA (Ha IpUMeEpE JIyKa

OaryHa)

Tabauna 9 — Ilpumepsbl 01IEHOYHBIX CPEJICTB ¢ KJIHYAMH MPABUJIbHBIX OTBETOB

Ne
/o

Tun
3aJaHusd

DopMynMpOBKa 3aJaHUs

Bpewms
BBITIOJTHEHHSI
(B MUHYyTax)

IIpaBunbHBIN
OTBET

0CBO

IIK-5 CrnocodHocTh MPUMEHSITH MpodeccHoHalb
C€HMHU NPOPUIbHBIX (PU3HYECKHX AUCHUILINH

HbI¢ 3BHAHUA U YMCHHS, MMOJYUYCHHbIC TIPH

3aganue
3aKpPBITOTO
THUIIA

Buapl 1BukeHHs B MOJIEKYJIE:

a) 2JIEKTPOHHOE, KoJIeOaTeIbHOE,
BpalaTeIbHoe

0) SIeKTpUYECKOE,
Kosie0aTeIbHOE, BpaIlaTeIbHOe
B) DJIGKTPOHHOE, Koyie0aTeabHoe,
MOCTYIATEIILHOE

1

CriekTphbl U3i1ydeHus ObIBAIOT:
a) TMHEeHvaThie, oJIocaThIe,
CILIOIIHOM

0) HEeNpEePHIBHBIN, JIMHEHYATHIH,
MOJIOCATHIN

B) MOTJIONIEHUS, UCITYCKAHUS,
paccestHus

Kakue OBIBaIOT THIIBI
MOJIEKYJIIPHBIX CIIEKTPOB?

a) TOTJIOIIEHUS, UCITYCKaHMUsI,
paccesiHus

0) nMuHeWuaTkIe, MOJI0CaThIE,
CILIOIIHOM

B) HENPEPBIBHBIH, TUHEHUATHIN,
MOJIOCATHIN

Yro Takoe BOIIHOBas (PyHKIUS:
a) oTaenbHast PyHKUUSA,
UCTOJIb3yeMasi B KBAaHTOBOM
MeXaHUKe JIJISl OIIMCAHUS
COCTOSIHUS
KBaHTOBOMEXaHUYECKOH CUCTEMBI
0) KOMIUTeKCHast GyHKIIHS,
WCIIOJIb3yeMasi B KBAHTOBOM
MEXaHUKE COCTOSTHUS
TEPMOJIMHAMHYECKON CHCTEMBI
B) KommnekcHas ¢pyHkius,
UCTIOJIb3yeMasi B KBAHTOBOM
MeXaHUKe JIJISl OTIMCAHUS
COCTOSIHUSI KBAaHTOBO-
MEXaHUYECKON CUCTEMBI.

KTo nmpennoxui onucaTth
KBaHTOBYIO CUCTEMY C ITOMOIIBIO
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/o

Tun
3aJaHusd

DopMynMpoOBKa 3aJaHUs

[IpaBunbHbII
OTBET

Bpewms
BBITIOJTHEHHUSI
(B MUHYyTaxX)

(byHKLIMH, KOTOpasi ONKChIBaJIa ObI
€e BOJIHOBBIE CBOMCTBA?

a) llIpenunrep
0) ®apaneii
B) DUWHINTCHH

3aganue
OTKPBITOTO
THUIIA

B uem 3akmrouaercs
AJIEKTPOONITUYECKHH dPPeKT
Keppa?

KBaJIpaTUYHbIN
AIEKTPOONTUYECKUI

3¢ (dekT, BOSHUKHOBEHUE
IBOMHOTO
JTy4ernpeoMIICHUS B
ONTHUYECKH U30TPOITHBIX
BellecTBax (rasax,
JKUJIKOCTSIX, KpUCTAIIIIaX
C IEHTPOM CUMMETPHUH,
CTEKJIax) MoJ| ACHCTBUEM
BHEIIIHETO OJHOPOAHOTO
AJIEKTPUYECKOTO MOJIA.
OnTryecku U30TpOnHas
cpena, moMeniéHHas B
AIEKTPUYECKOE TOJIE,
CTaHOBHTCS
AHU30TPOITHOH,
npuoOpeTaeT CBOMCTBA
OJHOOCHOT'0O KpUCTaJlJIa
OITHYECKas OCh
KOTOPOT'O HarpasJieHa
BJIOJIb TIOJI.

B uewm 3akmrouaercs apdexr
MaxkcBemia i OJIIPU30BaHHOTO
cBera?

BO3HUKHOBEHHE
OITHYECKOM
aHU30TPONHHU (ABOWHOTO
JTy4enpeaoMIIeHHs ) B
MOTOKE kuAKocTH. OH
00ycCIoBIeH
MIPEUMYIIECTBEHHO
OpHUEHTALIEN YacTHUIl
JKHJIKOCTH UJIN
PacTBOPEHHOIO B HEM
BEIISCTBA U UX
nedopMarueit, KoTopbie
BO3HHMKAIOT IO/
JelcTBHEM
TUAPOAMHAMUYECKUX
CHUJI IPU OTHOCUTEIHHOM
CMEIIEHUH TTPUIISIKAIITUX
CIIOEB JXKUIKOCTH.

B uewm 3axmrouaercs addexr
Dapanes?

D710 BparieHne
MJIOCKOCTH MOJSPU3aLUU
JIMHENHO




14

Bpewms
BBITIOJTHEHHUSI
(B MUHYyTaxX)

Ne Tun [IpaBunbHbII
DopMynMpoOBKa 3aJaHUs
/o | 3amaHus OTBET

IOJIIPU30BAHHOTO CBETA,
pacipoCTPaHSIOLIETOCs
B BEILIECTBE BAOJb
MarHMTHOTO TOJIS.

9. IIponomxure: ypaBHeHus ['amunbTOHA 1
«B xadgecTBe MaTeMaTHUEeCKOM
MOJICIIM OBHMKCHUS aTOMOB,
COBEPIAIIINX MaJIble KOJICOaHUs
OTHOCHUTEIIEHO IOJI0KCHHUS
paBHOBECHUS, IPUHATO
HCIOJIb30BAaTh

D

10. [Tponomxkure: I'amunbToHa 1
«H=T+U — GyHKIUA
»

[TonHBIN KOMIUIEKT OLIEHOYHBIX MAaTE€PHAaOB MO AUCHUILTHHE (MOIYII0) ((POH[ OIEHOYHBIX
CPEACTB) XpaHUTCA B SJIEKTPOHHOM BHJE Ha Kadenpe, yrBepkiaroiieil pabouyio HporpamMmy
JUCLUILIMHBL (MOZyJs1), U B LleHTpe MOHUTOPHUHra 1 ayAuTa KayecTBa 00yUeHUsl.

7.4. MeToauyeckue MaTepuaJibl, ONpeAessiiOlIMe MPOUEAYPbl  OleHMBAHMUS
pe3yJabTaToB 00y4eHHs N0 AUCHUILIMHE (MOAYJII0)

OrneHka TOCTHKEHUH CTyAeHTOB cTpouTcst Ha ocHoBe cucteMbl BAPC (Ilpukas pexropa ot
13.01.2014 1. Ne 08-01-01/08) mo3HAKOMHTBCS C KOTOpPOH MOXHO TIO  CCBUIKE
http://asu.edu.ru/images/File/llil_5/ATT00072.pdf .

Tab6uuua 10 — TexHoJsiornyeckasi KApTa peiTHHIOBBIX 0AJVI0B N0 JUCHMILIHHE (MOLY.I10)

KonunuectBo MakcumanbHoe Cpok
Ne KoHTtponmpyemslie .
MEPOTPHUSTHIA KOJIMYECTBO MIpE/ICTaBIIEe
/1 MEpPOTPHUATHS
/ GaIbI OaioB HUS
OcHOBHOI 0J10K
1. | Koumponwvuvle onpocol B Teuenue
P P 1/40 40
cemecTpa
2. | Beinonnenue npakmuuecko2o 3a0aHus 1/50 50 B teuenue
(npoexm) cemecTpa
Bcero 90 -
Baok 6onycoB
3. | CBoeBpeMeHHOE BBINTOJIHEHHE 5 B teuenue
3aJaHuN cemecTpa
4. | CBoeBpeMeHHas 3arpy3ka MaTepuaja 5 B teuenue
B «DJNEKTPOHHOE 00pa30oBaHME) cemecTpa
Bcero 10
HUTOI'O 100 -



http://asu.edu.ru/images/File/Ilil_5/ATT00072.pdf
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Tab6anna 11 — Cucrema mrpagos (118 0OAHOT0 3aHATHA)

IToka3zareinb bamn
Onoszoanue Ha 3aHamMue -2
Hapywenue yuebnol oucyuniunsl -2
Hezomosnocmu k 3anamuio -2
IIponyck 3anamus 6e3 yeaxcumenibHOU NPUYUHDL -2
He ceoespemennoe svinonnenue 3a0anus -2
Hapywenue mexnuxu 6ezonacnocmu -1

IIpu nepecnaye 3auera U3 pEUTUHIOBOro Oaljia CTy/I€HTa BBIUUTAETCS:
- epBas nepecaaya — 5 6amios
- BTopas nepecnaya — 10 6amios

Ta6munma 12 — Illkana mepeBoja pPelTHHrOBHIX 0AJJIOB B UTOTOBYIO OIIEHKY 3a ceMecTp
10 JUCUHUIIMHE (MOIYJII0)

Cymma 6auioB Onenka no 4-0ajuibHON 1IKaje
90-100 5 (OTJIMYHO)
85-89
;g:gj 4 (xopomo) 3auTeHo
6569 3(
6064 YJIOBJIETBOPHUTEIIBHO)
Huxe 60 2 (HEy/IOBJIETBOPUTEIILHO) He 3aureno

[Tpu peanuzauuy JUCUUIUIMHBI (MOJYJisl) B 3aBUCHUMOCTH OT YPOBHSI MOJTIOTOBJIEHHOCTHU
oOy4aromuxcsi MOTYT OBITh HCIIOJIB30BaHbl HHBIE (DOPMBI, METOJbI KOHTPOJISI M OICHOYHBIE
CPEICTBA, UCXOMS U3 KOHKPETHOM CUTYAalUH.

8. YHAEBHO-METOAUYECKOE U UHOOPMAIIMOHHOE OBECITEYHEHUE
JAUCHUIIVIMHBI (MOAYJIA)
8.1. OcHoBHas quTEparypa

1. AxmanoB C.A., ®uznyeckas ontuka [DNEKTPOHHBIN pecypc]: yueOHUK / AXMaHOB
C.A. - 2-e u3a. - M. : UznatenbcTBO MOCKOBCKOIO rocyiapcTBeHHOro yHuBepcutera, 2004. - 656
c. (Kmaccuueckuii ynuBepcuterckuii ydeOHWK) - ISBN 5-211-04858-X - Pexum mocryma:
http://www.studentlibrary.ru/book/5-211-04858-X.html (3bC «KoHcynsTaHT cTyIeHTa»)

2. I'pubos JI.A., bapanos B.U., 3enention [.}O. DnexTpoHHO-KONIEOATENBHBIEC CTIEKTPHI
MHOI0aTOMHBIX MoJieKyJl. Teopus u merons! pacuera. Hayka, Mocksa, 1997, - 475 c.
3. Cepb6a I1.B. Mupomuuenko C.I1., biimnos 10.®. KBaHTOBO-XHMHUYECKHE pacyeThl B

nporpamme Gaussian ydeGHoe mocoOue Mo Kypey «(pu3HMka HHU3KOpa3MepHbBIX CTpykTypy, DIII,
Taraupor, - 99 c.

4. Marayraunosa N.T., Jluxtep A.M., bepesun K.B. COOpHUK MPOEKTHBIX 3alaHUI K
cnenkypcy «OnTudeckue CBOMCTBa OMOMOJIEKY»: Yueb.mocobue. — Actpaxanb: M3g-so AIY,
2019 -98c.

8.2. lonotHuTE/IBHAS IUTEPATYPA

1. Bonbkenmreitn M.B., EnpsmeBuuy M.A., CremanoB b.U. Konebanus monexkyn. -M.:
T'UTTII. 1949 — 1200 c.

2. I'epubepr I'. CriekTpsl ¥ CTpOEHHE ABYXaTOMHBIX Mosekyd. -M.: MHocTp. nut., 1949. -
413 c.

3. Munkun B.W., Cumkun b.S., Munses P.M. Teopus crtpoeHuss monexyn.M3n.
®enukc, 1997. -560c.
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4, Tyaun B.B., Onrtuka Ouojormdeckux TKaHeW. MeToabl paccesHHs CBeTa B
MEIUIIMHCKONW quarHocTuke [DnektporHsid pecype] / Tyunn B.B. - M. : DUZMATIINUT, 2012. -
812 C. - ISBN 978-5-9221-1422-6 - Pexum JOCTyTIA:
http://www.studentlibrary.ru/book/ISBN9785922114226.html (3BC «KoHCYIbTaHT CTyIEHTA)

8.3. UnTepHeT-pecypchl, He0OX0AMMBbIE 1JIs1 0CBOEHHSI U CHUILIHHBI (MOTYJIA)

1. JieKTPOHHO-OMOmoTeynass  cucrema (OBC) 000  «Ilosurexpecype»
«KoOHCYJBTaHT CTY/IEHTA

MmuoronpoduibHblii  00pa3oBarenbHbli  pecypc «KOHCYJIbTaHT CTyAEHTa» SABISAETCA
AJIEKTPOHHON OMOIIMOTEUHON CHUCTEMOM, MPEAOCTaBISIONICH AOCTyn uepe3 MHTepHeT K yueOHOH
JUTepaType U JOMOJHUTEIbHBIM MaTepraliaM, MIPUOOPETEHHBIM HA OCHOBAHUU MPSAMBIX JOTOBOPOB
¢ mpaBooOnanatensmu. Karanor cogepxut 6onee 15 000 HanMeHOBaHM U3IaHUH.

www.studentlibrary.ru

Pecucmpayus ¢ komnvromepos AI'Y

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCHUIIJIMHBI MOAYJIS)

VYueOHast 1 MOHOTpadUIecKas JIUTEpaTypa, HaAydHbIe CTaTbU, HATYPHBIE U KOMIIBIOTEPHBIC
JIEMOHCTpPAIIMU, AJIEKTPOHHBIE JIEKIHH (Mpe3eHTaluu), MyJibTUMenuanpoekrop. I[lepconanbHbie
KOMIIBIOTEPHl C MPOrPaMMHBIM OOECIeUYeHHEM, COCTOSIIMM M3 MaTeMaTHYeCKHX IaKeTOB
(Mathematica, Mathcad) cneumnanuzupoBaHHOTrO Mmakera KBaHTOBOW xumuu (Gaussian) cuctem
IIPOrpaMMHUPOBAaHUS Ha A3bIKaX BbICOKOro ypoBHs (DoptpaHn, belicuk, [1ackans, CH), rpapuueckux
penaktopoB (Origin, Gnuplot), TeKCTOBBIX penakTopoB. JlabopaTopHbie paOOTHI.

PabGouas mporpamMma AMCHMIUIMHBI (MOAYNS) TpPU HEOOXOJMMOCTH MOXKET OBITh
aJlanTHpPOBaHa /ISl 0O0y4eHHus: (B TOM 4YHCJIE C MPUMEHEHHUEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI) JIUI] C OTPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/J0POBbs, UHBANIUIOB. JlJ1s 3TOrO Tpedyercs
3asBIICHHE OOYYAIOMIMXCs, SBISIONIMXCS JIMIIAMH C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 3I0POBBS,
MHBAINJAMH, WIM MX 3aKOHHBIX MpEACTaBUTENCH M pPEKOMEHJAlMd ICHXO0JOro-MeInKo-
negarornyeckol komuccuu. s MHBaNMIOB cojepaHue padoyeil mnporpamMMmbl JAUCHUITIUHBI
(Mozmynsi) MOXET ONpEeIeNsAThCsl TaKKe B COOTBETCTBUM C HWHAMBUAYAJIBHOW IMpOrpamMMoi
peadunuTaly HHBaIUAA (IPYU HATUYUH).
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