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1. OEJb OCBOEHHUS TUCHUAITIUHBI

Brajenue WHCTpyMEHTaMH Ul (EHOMEHOJOTMYECKOro amamusa 5HPdexTos u
YIPOLIECHHUsST KOHKPCTHBIX PACUYETOB B €CTECTBEHHBIX HAYKAX MO3BOISIET Peaan3oBarh mpodeccuo-
HAJILHBIA IOTCHIUAN CTYIEHTOB, 00yJaloMXCs II0 HapaBICHUIO «JlasepHas TeXHUKa M j1azep-
HbIE TEXHOJOTHM), B ACMIEKTe MOAECIMPOBAHHS MPOIECCOB U SIBICHUH. AKTYaNbHOCTL JXUCIAITIIH-
HEI «JIOMOMHATENBHBIC [TIaBl QU3HKKM» TAKKe 00YCIOBIEHA BO3MOKHOCTBIO [IPYMEHATE HABBIKU
HPOrpaMMHUPOBAHUS I PELIEHHSI KOHKPETHBIX TeXHUYECKHNX 3a0a4.

Ienb10 0OCBOCHHS MMCIHUIUIMHEI ABJSIETCS PA3BHTHE COBPEMEHHOTO (DM3MUECKOTO \MHpo-
BO33PCHUS U HAYYHOTO MBIILICHHA, 00ECITEUHBAIONIX (HOPMUPOBAHIE HAYIHOM OCHOBBI NS BG-
AeHust Mpo(heCCHOHANBHON U HAyYHO-HUCCIIE0BATENLCKON e TENIBHOCTH, opHeHTMpOBaHHOH Ba
CO3HAHHE MOJIeNeH OOBEKTOB (PU3HUCCKIX CHCTEM.

3amauu TMCIMIIHHBI:

e chopMHpOBaTh CIOCOGHOCTH QHAIM3UPOBATH, CHCTEMATH3UPOBATH M 0006UIATH Haquo-
TEXHHYECKYI0 HHPOPMAIHIO 110 TEMaTUKe, CBA3AHHON ¢ M3YYeHHEM OGBEKTOB (H3HUIECKHX
CHCTEM; ‘

® V3YYNTH NPUHIUIIEI MaTEMATHYECKOTO M KOMIBIOTEPHOIO MOIEIMPOBAHKS I/ICCJIGI[}‘/GMBIX
IPOIECCOB U OOBEKTOB € HCIOTF30BAHIEM COBPEMEHHBIX TEXHOIOIHH. ‘

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OIIOII BO

Aucuurniaa «J[ononnuTesbHEE ITaBEl GU3UKK» OTHOCUTCS K JUCLHUILIMHAM 110 BBIGOPY
BapraTuBHOA vactu OIIOII moarorosku 6axanaBpoB mo HanpasieHuio «JlazepHas TeXHHKA U Ja-
3€pHBIE TEXHOJIOTHHY.

Wsyuenne JMCLUILIMHBL IIPEANOiaraeT Hauuuue (pyHIaMEHTaIbHEIX 3HAHUM, KOTOpBIE
(GOPMHUPYIOTCSI y CTYICHTOB IIPH U3YYEHUH AUCLUIUIAHE 6a30BOMH wacTh: «Du3nkay, <<I/]H(bopMaTH-
ka», «MaTtemaruka». 3HaHHUS, NOIYYCHHBIE B paMKaxX M3y4eHMs JAHHOH NHCHMINIMHEL, MoryT
OBITh MPUMEHEHE IIPH M3YYCHHUH JPYTHX CHEHHANBHBIX AUCIUIDIME [0 HAIPABICHUIO TOATOTOB-
KM, & TaK)Ke IPU BBIIOJIHEHHH BBIILYCKHOW KBAIMUKAIIMOHHOM paGoOTHL

3. KOMIIETEHIIMH OBYYAIOHIET OCSI, ®POPMUPYEMBLIE B PESY.JIBTATE
OCBOEHMNS JUCHUIIJIMHBI (MOJIYJIS) ‘
B mporecce ocBoenus JaHHOH MUCHMILIMHEL CTYCHT GOPMUPYET U JIEMOHCTPUPYET CIELYIO-
e npodeccroHaIbHbIE KOMITCTEHIIH |
1)crocoGHOCTBIO BBISBIATE €CTECTBEHHOHAYUHYIO CYIIHOCTh ITPOGJIEM, BOIHHKAIOIMX B XOIE
podecCHOHATBLHON NEATENIBHOCTH, MPUBICKATh Ul WX PEIIeHus (PU3UKO-MaTeMaTHIeCKHIT
armapat (OIIK-3);
2) TOTOBHOCTBHIO K pa3palboTKe MOASTHPYIOIIHX alTOPUTMOB M PEan3aliy X Ha Ga3ze A3BIKOB 1
MIAKETOB IIPUKIAAHLIX IporpaMMm Monenrposanus ([1K-3); i
3)CrOCOGHOCTBIO K aHANA3Y, PACUETY, HPOCKTHPOBAHHIO U KOHCTPYHPOBAHMIO B COOTBeTCﬂBHH o
TEXHUYCCKUM 3aJaHHEM THUIIOBBIX CHCTEM, NpUOOPOB, HETaNCH U Y3JIOB HA CXEMOTEXHIUE-
CKOM H 2jieMeHTHOM ypoBusix (I11IK-5). 1
B pesynpraTe 0CBOSHHUS JUCHUILIMHEI O0YYaOIMNACS JOJDKEH IEMOHCTPHPOBATE cnez[yfomw-
pe3yJibTaThl 00pa30BaHMUS:
1. 3Harp: METOJ JUCKPETHOI'O MOJICTUPOBAHHUS YIIAKOBOK, CBOMCTBA MEPHOIMUECKIX pa36HeHHH
u rpados (OI1K-3).
2. YMeTh: IPUMEHATH HA IIPAKTUKE KOMIBIOTCPHBIE TEXHOJIOIHH YIS PELICHUS 3aja4 TOCIO¥-
HOTO pocta pazbuennti ([1K-5). ‘
3. Bnagers: MeTo/laMU KOHCTPYHPOBAHHS MATEMATHIECKHX M KOMIIBIOTEPHBIX MOJ(ENEl (HK 3).



4. CTPYKTYPA 1 COAEPKAHWUE IUCIUATIJIAHLI (MOLY JIST)
OO6m1ast TpyA0EMKOCTb JIUCIUILIMHEL COCTABIISIET 2 3aUeTHBIX €IHHHI, 72 9acoB.

Buael yyeOnoit paboTsl, BKIOUAS CAMOCTOATENBHYIO Dobem
< paboTy CTyAEHTOB yuelnoii QopMil TekyLLEro
E’ 1 TPYAOEMKOCTD (B 9acax) padorel, KOHTPOI YeTIEBae-
N Passien (Tewa) E‘ ] @ v v © MPHMEHE- MOCTH (no Hedenan
. b 8 : 3 ¥ £ _ g _ A, | HHEM uHTEP- | cemecnipal, (popma
n/n AWMCUMTIHHBI b = S gl g8 S 3| 33 v : G
@] E = T = [; 8 S g S l(l_.)‘ - AKTHBRHEIX NPOMEATYTOUHOH
) L_uf = E z % g B8l O 5| wmeromos ATTECTALHH
e ? '] Sl o © [ | (B uacax / {ro cesecmipant)
= = = %)
| | Meton  muckperHoro PeiiTuir
0 g )
M B na- - - - - ) 0 !
ONIENTHPOBAHUS 41 14 | 4 4 8 6/75% oo Ml
KOBOK. j
2 | Mopens  mocioHHOTO !
pocra pasbuenuit yma- | 4| 5-8 | 4 | - | 4 - - |10 6/75% !
KOBOK MJiH rpados.
3 | CrpykrypooGpasyro- = i
KOHTpOIBNZ
MKHC KOHTaKThl KpH-
crajyinuecko  ctpyk- | 4| 9-11 | 4 | - 4 - - 9 6/75%
TYPbL.
|
4 | I'eomeTpust (dpaktajib- PeiiTinr-
HbIX ¢popm. Keasukpu- | 4(12-18| 12 | - | 6 - - 19 10/55% | xoHTpOnBNG3
\
CTaJIJIbl [ —
Bcero 4| 18 18 | - | 18 - |- 36 - 28/77 3auer

Couepmaﬂne AUCHUITIHMHBI

Jlexuun

Pazpen 1. MeToa AuCKpeTHOro MOIETHPOBAHHA YIIAKOBOK.
1.1 CuMMeTpHst KPUCTAIIIOB H CTPYKTYP.

1.2. Bunsl MonekyIapHBIX Moeiel. Y TAKOBOYHOE TIPOCTPAHCTRO.

1.3, [Huknugeckuii rpad yIakoBOYHBIX NPOCTPAHCTB P513.
1.2. KpuTepuit ynakoku. Koguposka yriakoBOK MOJIMMHHO B IIIOCKOCTH.
Paznen 2. Moaean noc1oiiHoro pocra paséueHuil ymakoBok miu rpagos.
2.1. Ou3ugeckye MOJICIH POCTa KPUCTAIIIOB,
2.2. llocTpoeHre MHOTOTPAHHHKA IIOCIOHHOTO pocTa pa3OHeHus yIaKoBKH MM rpada B IIepuo-
JITYECKOM cllydae.
2.3. dyansHOCTh Tpada i pasbuenust. I'pad CBI3HOCTH YIAKOBKY M €TI0 POCT.
2.5. PocT B y3KOM CEKTOpE U TCOPHSI CKIEHKH,
Paspen 3. CTpykrypooGpa3syioimme KOHTAKTBI KPUCTALTHYECKOI CTPYKTYPBL.
3.1. Pas0Ouenus Ha IIOHUTOHEL. [IByMEpHBIC MEPHOANYECKUE PA3OUEHHS.
3.2. AnnpokcuManus MONEKYJIb! IIOJHKYOaMH.

3.3. lomaanpsr Qupuxite aiist 2D u 3D ciyuaee.
3.4 Obnactu BopoHoro-Jluprxiie MOJIeKyII.

Paspen 4. I'eomerpus ppaxranbubix dopm. Kpasukpucrauib.
4.1. KoncrpykTusHsle Gpaxraist. [Tapagoxe [aciepa.
4.2. Opaxran Manaens6pota u XKynua. |
4.3. KBa3uKpHCTATHYECKUE CTPYKTYDHL.
4.4. OnHOMEpHBIH KBaSHKPUCTAILT HA [OCeRoBaTebHOCTH PHOonaTw.
4.5. ITapamerpusanus pasouenns Posu.
4.6. JIBymepHbIi KBa3UKpHCTALT Ha pastuenun [lenpoyaa.

IIpakTH4Yeckue 3aHATHS

Tema 1. IlpoBepka KpuTEpHs yITAKOBKH HAa MHOXKECTBE YITAKOBOYHBIX IIPOCTPAHCTB (21.)

Tema 2. Anroputv HaxOXICHHS YIAKOBKH 'C JBYMsI TPAHCIALFOHHO HE3aBHCHMBIMH TOJTHMEHO
(2u.) ‘
Tema 3. KojiupoBKa yrakoBOK HOJUTEKCOB B IUIOCKOCTH (24.)



Tema 4. MuOrorpaHHHKY POCTa, OCTPOCHHE OKAHTOBOUYHOM 3BE3IBI B pasOreHHI (24.)
Tema 5. Tloctpoenue obxacteit Boponoro-/{upuxie (44.)

Tema 6. Iloctpoenne ppaxranos Cepmuackoro (2u.)

Tema 7. [loctpoenue npendpaxranos. Ceeprka GyHKIuiA, MpeoGpasoBatue Dypee (2u.)
Tema 8. Mosanku Ilenpoysa, MOJEIIH IEYMEPHbIX KBA3UPKHCTATIIOB (24.)

5. OBPA3OBATEJIBHBIE TEXHOJIOTI'MA 1

B pamxax neKknuoHHOTO Kypca: |
5.1. AKTUBHBIE H HHTEPAKTUBHbIE (POPMEI 00y YeHHSI ‘
C nensio GopMUPOBAHHUS U PA3BUTHA npoq)eCCHOHanLHLIX HABEIKOB CTYNCHTOB B y4eGHOM TpO-
LleCCce UCIONB3YIOTCS aKTHBHEIE H MHTCPAKTHUBHBIE (POPMBI HPOBEIEHHSA 3aHIATHH B COUCTAHNH C
BHEAYIHTOPHOM paboTOR: (KOHTPONLHBIE ayIUTOPHEIC PabOThHI, HHAXBHIYATbHbEIE ﬂOMaHIHI/IG pa-
OOTHI).
5.2. CamocTosiTeIbHast paboTa CTYJCHTOB:
Camocrostenbras (BHeayuTOpHAs) paboTa CTyAEHTOB BKIIOYACT 3aKPEILICHHS TEOPETHUECKOT0
Matepuajla Ipu MOATOTOBKE K BBINONHCHHUIO HHIMBUAYaNbHON JoMalIHe#d paGoThl, K MpakTHde-
CKUM 3aHATHAM. OCHOBA CaMOCTOATEILHOM PaGoThI - H3YYeHHEe JIMTEPATYPBI IO PEKOMEHI0BAH-
HBIM HCTOYHMKAM U KOHCIIEKTY JIEKIMH, PEIIEHIe BEIIAHHBIX IIPETIOIaBATEIICM IIPAKTHKH 3az[aq
3.3. MyabTuMeuiiHbIe TEXHOJIOTHM 00yIeHHS
HexoTopble 3 JEKIMOHHEBIX ¥ NPAKTHICCKUX 3AHATHA IIPOBOIATCS B BHAE ITPE3CHTALM B ‘M}/JIE,
TUMEAMAHON ayIUTOPUH C UCIIONIB30BAHAEM KOMIILIOTEPHOTO MPOCKTOPA. |
CTyneHTaM NpenoCTaBAETCS KOMIBIOTEPHBIA Kype NeKmui, a TAKKe OPraHH3yIOTCs Macrep-
KJIacChl, MPEAIOJIAralOue NIEMOHCTPAIIMIO IIPHUEMOB, TEXHOJIOTHH, METOIOB 00paboTKy U aHAIU-
3a U300paKeHUH HCCITelyeMBIX HAHOOGPa3OB Ha KOHKPETHEIX 3a/(d4ax.

6. OHEHOYHBIE CPEICTBA JJIA TEKY[HEF O KOHTPOJIA YCIIEBAEMOC TI/I,
NPOMEKYTOYHON ATTECTALUUAHN 11O UTOT'AM OCBOEHU S JH/ICHHIIJIHHL
1 YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSITEJHLHOM PABO-
ThI CTYJAEHTOB
6.1. IlppvepHbie BONPOCH! K 3249€TY 10 AUCHUILIHHE

BHIBI MONEKYJISPHBIX MOZEIEH.

YnakoBouHoe IpocTpacTBo. Crocob 3ananus, KpUTepUH YIIAKOBKH.

IIporpamMmuas peanusanus ynakOBOUHEIX IIPOCTPAHCTB ¢ IIOMOMIBIO KOTUPOBKHL.

MHOrorpaHHUKH pOCTa KPUCTAIOB, Pa3OHEH s YIIAKOBKA M EPHOAMYECKOro rpada.

Pazbnerne Boponoro-/{upuxiie U1 MOJIEKyI. ALIPOKCHMALHS MOJIEKYIT IIONHKYGaAMH.

®paxransl ['aciepa u CepruHCKOro

®paxran Maniens6pora u Xyima.

KBasuKpUCTAIIBI M MX MOJIEIIMPOBAHHE.

OpHOMEpHEBIH KBa3UKPUCTAIUT HA MOCIEN0BaTesHOCTH DrGoHaAuYH.

[Hapamerpusarus Posu,

Pazbuenus Ilenpoysa.

6.2.Bonpockl peldTHHI-KOHTPOJIS
PeiiTunr-conrpoas Nel

Bunbel MONEKyISIpHBIX MOJENEH.

[TpuHUMI ITOTHOM yakoBKH. DieMenTapHas suyeika.

Y1aKoBOYHOE IIPOCTPAHCTBO.

Kpurepuii ynakoBKH IOJIUMHUHO.

Kputepuii ynakoBku monuky6a.

KonupoBxka yrakoBOK ImOIMMHIHO.

Haxoxenue yrakoBKy ¢ IBYMS TPAUCISUMOHHO-HE3aBHCHMBIMHU MTOTHMHIHO.
Peiitunr-konrpoin Ne2

[Tocnolnsblit poct nepuogndecknx paszGueHni.,

Poct nepuoguueckoro rpaga.
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MHororpaHHUKH pocta KpHCTAIIIOB.

TocTpoerne MEOTOTpaHHIKA HOCIOMHOTO POCTa pasbueHns YIAKOBKH IIEPHOINICCKOM cIIy-
Jae. :

Iocrpoenne MHOrOrpaHHEKa MOCIOMHOTO pocTa rpada B HepHOIHYCCKOM ClIyyae.
OxaHTOBOYHAs 1 HOPMUPOBOYHAS 3BE3(BI POCTA.

ANIpoKCHMaIys MOJEKYJl MOJIHKYGaMu.

Iloctpoenune MomeKyIIPHBIX HOAUIAPOB Boponoro-Jlupnxie.
PedTHHr-KOHTPOIL Ne3

[Toctpoenue dpakranos CepauHcKoro.:

Ilocrpoerue dpaxrana Koxa u ["acnepa.,

2. Tloctpoerue dpakrana Mangeas6pora u Kymua.

KBasukpucramibl.

OnnomepHbIi KBa3HKPUCTAILT Ha MOCIEN0BaTeNbHOCTH Pubonauyn.
[Tapamerpuzarust Po3u,

JByMepHbI KBasuKprcTaL1 Ha pasbuenuu [lenpoysa.
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6.3.Bonpocs! /U KOHTPOJIsi CAMOCTOATEIbHOM PAGoTLY
[ukmryeckue YIIakoBKA U Tpadel.
I'pyniist iepecTanOBOK X CUMMETPHS! YITAKOBOYHBIX IIPOCTPAHCTE.
TpancisnuoHHas U HETPAHCILANMOHIAs CHMMETPHHE B CTPYKTYPE TBEPJIBIX TEllL.
Monenun pocra KpUCTAIIOB.
['pad cBSI3HOCTH yHAKOBKHU U €0 POCT.
OtnoureHue cocencTra GUryp ynakoBKH.
CBOHCTBa MHOTOT PAHHHUKA OCIORHOIO POCTa MEPUOANHECKHX TPahOB.
Tpexmepnoe neproauyeckoe pazduenue.
Kpasunepronudeckoe paszouerne Uto-Omyky.
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7. YYEBHO-METO/MYECKOE U HH®OPMALIMOHHOE OBECIIEYEHME JIAC-
HUTJIMHBI

OcHoBHast naTEpaTYpa:

[. Bsenenwe B GeMTOHAHODOTOHHKY: DYHAAMEHTANBHBIE OCHOBBI H JIA3EPHEIC METOMBI yHIpas-
JIIEMOTO IIOJYYSHUS U TUArHOCTUKA HAHOCTPYKTYPHPOBAHHBIX MATEPUAIIOR : y4eOHOE moco-
6ue// C.M. Apaxeisis u np.—M.:Jloroc, 2015.—744 c.

2. OcHOBEI reoMerpudeckodt kpucramorpapuu: YueGeoe mocobue / Hopocenos K JI. -
Tomck:M3n-Bo Tomckoro nonmurex. yausepeurera, 2015. - 73 ¢.

3. T'ybapes B.B., Beesienue B Teopetnueckyio uHGOPMATUKY [DIeKTpOHHBIIT pecypel: yqe6 1o-
cobue / Fy6apeB B.B. - HoBocubupck : Usn-so HI'TY, 2015. - 472 ¢. - ISBN 978-5-7782-
27778-1 - Pexxnm joctyna: http://www.studentlibrary.ru/book/ISBN9785778227781 himl

JononHuTtenbHasi JdTeparypa: ‘
1. Maremaruxa dpaxrainos: yuyeGHoe nocobue/ Maxopkun A.B., Maxopxus B.B.— gneKTpOH.
TEKCTOBBIE NaHHbIe.— Kammuunrpan: banrufickuit GpenepantHbii yuusepeurer um. ViMvany-
wia Kanra, 2011.— 156 c.
2. ®wusuxa TBEpAOTO TeNa: yuebHOe mocobue / Koprunosuy A.A., O3uo6uxus B.U. (,yxaHOB
N.H., Xonssko B.H.— DmektpoH. TekcToBsle nannsie,— HoBochGHpek: HOBOCH6HpCKHI/I
TOCYJIapCTBEHHBIN TeXHUUSCKU yaupepeurer, 2012.— 71 c.

Hurepuer-pecypcesr: !

l. CraTucTHYCCKHE MOJIENM B KBAHTOBOM (DH3UKE, SKOJIOTUM M DKOHOMUKH/ Pay B.I'., Pay T.0.,
Manees A.B.— Hayumas GubGmmoreka PAE — 2015/ Pexum Jocryra:
http://www.monographies.ru/en/book/view?id=581 i




2. CriaMmonoJo0HBIA POCT TIEPHOANYECKHUX pa36HeH1/m u rpadhos/ Kypasnes B.I'. —Anrebpa u
Ha”anu3// Pexxum noctyna: i
http://www.mathnet. 1uf1111kt,s’t,f‘94(.‘34lUL‘3172@94[&99L6<1hb17@50/&1&926 pdf i

3. Tpyzel 5 Beepoccuifckolt HAaywHOM LIKOB «MaTeMaTHIeCKHe HCCIICIOBAHUS B €CTCECTBEH-
HBIX HayKax»// Pexxum poctyma: hitp://www.rjegroup.ru/pages/doc/mat.pdf

8. MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUIIJIMHBI

JIeKIIMOHHEIE ayInTOpHHU, OCHAINEHHEBIE JTOCKOM (IS MeNla MM MapKepa), SKpaHoM Jis
IPOEKIIUOHHBIX CHCTEM, IIPOEKTOPOM M HOYTOYKOM.

AynuTopHE A7 IPOBEJIEHNS NPAKTHIECKUX 3aHATHH, OCHAINEHHBIE COBPEMEHHEIMH IIep-
COHAJBHBIME KOMIIBIOTEPaMH, OOBE/IMHEHHBIMA B JIOKANLHYIO BEIYHUCIUTENBHYIO CETh U YKOM-
INIEKTOBAHHBIMY HEOOXOAUMBIM CHCTEMHBIM U IPHKJIAIHBIM IIPOrPaMMHBIM 00ecIIeYeHneM !
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