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1. OEJb OCBOEHUSA JUCITUIIJINHBI

Branemne wHHCTpyMeHTamu g (QEHOMEHOJIOTMUECKOTO — aHATH3a addextor U
YIPOIMICHHS KOHKPETHBIX PACYETOB B CTECTBEHHEIX HayKaX IIO3BOJLICT PEAIM30BaTh Mpodeccro-
HANBHBIH NOTCHIHAN CTY/EHTOB, 06ydJaoluxes o HampasieHuio «[IpHKIagHas MaTeMaTHKa u
HH(DOPMATHKa», B ACHEKTE MOJENHPOBAHKS IIPOLIECCOB M SARNCHMIN. AKTYalbHOCTD JUCIIAIMHEL
«JlOTIONHUTENEHEIE TUIABBI (DH3UKMY» TaKiKe OGYCIOBICHA BO3MOKHOCTBIO NPUMEHSTE HABBIKH
[IPOTPaMMUPOBAHHUS I PEILCHUSA KOHKPETHBIX TEXHUYECKHX 3a71ad,

Ienpio 0CBOCHYS NUCHMILTHHE! SBJIACTCS Pa3BUTHE COBPEMEHHOIO (DH3HUYECKOro MUPO-
BO33PCHUS M HAYTHOrO MBINLICHHS, 00ECIEUMBAIOMIX (OPMUPOBAHME HAYYHON OCHOBHI IS Be-
AeHHs MPOGECCHOHANIBHON U HAyYHO-HCCIE0BATENECKOI JIeATENLHOCTH, OPHEHTUPOBAHHOM Ha
CO3HaHHE MoJenel 0OBEKTOB HUINIECKUX CUCTEM.,

3apavyn AMCHUIVINHLL:

* copmMHpOBaTE CNMOCOGHOCTE AHAIM3HPOBATh, CHCTEMATH3HPOBATE M 0GOGINATH Hay4HO-
TEXHUYECKYIO MH(MOPMALMIO [0 TEMATHKE, CBI3GHHON C M3yYeHHEM OOBEKTOR DH3MYECKHX
CHCTEM;

® M3YYHTh MPWHIHIEI MAaTEMaTHYECKOTO M KOMIBIOTEPHOTO MOENMPOBAHUS HCCIEHyEMBIX
IPOLECCOB U OOBEKTOB C UCIIONB30BAHHEM COBPEMEHHBIX TEXHOJIOTHIL.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunna «JIoNoTHUTEIbHEIE TIaBbl GU3UKU» OTHOCHTCS K AUCIIAIIIHHAM IO BEIOODY
BapuaThBHOH yacTi OIIOIT momrorosku GakanaBpos mo HamparneHmo «IIpukianHas MaTeMaTH-
Ka 1 uHQOopMaTHKay,

Vsydenue AHCHMIUIMHEI TpeANonaraeT Haiuude (YHIaMEHTAIBHEIX 3HAHUM, KOTOpBIE
$OPMHPYIOTCS Y CTYNIEHTOB IIPH W3YUYECHAU JMCIATUIMH 6a30Bol yacT: «Dusmkay, «Indopmaru-
Kay, «MaremaTukay. 3HaHMA, NOJNYYCHHEIE B PAMKAX H3YYeHHs NAHHON JUCHUILIMHEL MOTYT
OBITH IPAMEHEHBI TIPY U3YYCHHUH IPYTHX CIIEIHAILHBIX AUCIMILUIME TI0 HAIPaBIEHHIO IIOATOTOB-
KH, a TAK)Ke IIPH BEUIOJIHEHNHY BBINTYCKHON KBANM(UKALHOHHOM paGoTEL

3. KOMIIETEHIIUU OBYYAIOIIErOCsl, ©°OPMUAPYEMBIE B PE3YJIhTATE
OCBOEHUS TUCHUIIJIUHBI (MOTYJI)
B mponecce ocBoeHuUs JaHHO AUCLUILIMHEL CTYEHT GOPMUPYET U JEMOHCTPHUPYET CIIEeNYIo-
mue npodeccHoHATBHBIE KOMIIETEHIIUY
1) cnmocoGHOCTBIO HCTIONMB30BATE Ga3OBbIe 3HAHUA ECTECTBEHHBIX HAYK, MATEMATHKH U uHpop-
MATHKH, OCHOBHEIC (aKThl, KOHUETILUH, IPHHIMIIEL TEOPHH, CRA3AHHBIX ¢ IPUKIATHON MaTe-
MaTuKOM u nHPopMartukoit (OITK-1);
2) CHOCOGHOCTBIO KPHTHYECKH [EPEOCMBICIMBATH HAKOILIEHHEIH OITBIT, H3MEHSTD Ipu Heobxo-
AUMOCTH BUJ M XapaKTep cBoei mpodeccuonansHoi nestensHocty ([TK-3).
B pesyneTaTe 0CBOCHUA QUMCUUILIAHEI O6YYArOIIHICS H0KEH NEMOHCTPHUPOBAThH CIEAYIOIIUE
pe3yneTaTel 00pazoBaHu:
1. 3HaTh: METOL MCKPETHOrO MOJEMUPOBAHKS YIAKOBOK, CBOMCTBA IIEPHOLMYECKUX pa3bueHwmit
u rpagos (TIK-3).
2. YMeTh: NPHMEHATH HA NPAKTHKE KOMIBIOTEPHBIE TEXHONOTHY JUIS PELICHUS 32734 TOCIOM-
HOro pocTa pa36uenuit (OITK-1).
3. BrajeTs: MeToaMu KOHCTPYHPOBAHHSI MATEMATHUECKUX U KOMIIBIOTEPHEIX Mogenet (OIIK-1).



4. CTPYKTYPA U COAEPKAHUE JUCIUATIIMHLI (MOLYJISI)
O61wast Tpy10eMKOCTE JUCIHIUIAHEI COCTABIAET 2 3a4ETHBIX EIUHUIL, 72 YaCOB.

Bune! yueGHol paGoTel, BKIOUAT CAMOCTOATENLHYO O6Lem
< paboTy CTyACHTOB yuebnoit DOopMB! TEKYILETO
E‘ ¥ TPYAOEMKOCTS (B Hacax) paboTsl, KOHTPONs ycnesae-
L]
o Pasen (rewa) g H e g g C MpHMEHe- | MOCTH (W0 Hedensm
g o = = ¥ o T _ | & A, | HueMm uHTEp- | cemecmpa), Ppopma
wn JUCUMIUTHHSL & = g g 8% 87| Zp & .
3 5 =1 g £ E % 5| 5K Q = AKTHRHBIX TIPOMEXYTOHHO
oy g8 | 5| EZ 2'8 E-‘S O | = | weronos aTTecTalnm
= S 18] &4 g =]z = % | (g uacax/ (no cemecmpan)
= = X %)

1 | Merox  muckpetHoro - -

- - - - 0 -
Momenvposanus yma- | 4| 1-4 | 4 4 8 4/50% korTpos Nel
KOBOK.

2 | Mogens  mocrnoitHoro -
pocra pasbuenvii yma- (4| 5-8 | 4 | -| 4 - - |10 4/50%

KOBOK WM rpadoB. o
Crpyxtypoobpazyro- - BRI

3 TPYKTypoobpasy KOHTpONbNe2
IIMe KOHTAKTHl KpH-
crajyimyecko  cTpyk- | 4| 9-11 | 4 | - 4 - - 8 5/63%

TYpBL.

4 | Teomerpus ¢pakrans- - Peiitnar-
HbIX dopm. Kasukpu- | 4(12-18| 6 |- | 6 - - |10 10/83% | xoHTpobNe3
CTaJUTEI

Bcero 41 18 (18 [-[ 18 | - [- [36 |- | 23/64 3auer

COJEP)KAHUE TUCIIUITJINHBI
JEKIIUHU
Paznest 1. MeTost AMCKPETHOT0 MO/IeTUPOBAHNS YIAKOBOK.
1.1 Buasl MOJIEKyIApHBIX MOZeNel. Y IakoBOUHOE IIPOCTPEHCTRO.
1.2. Kputepnit yriakopku. Koquposka ynakoBoK IIOIMMHHO B IIOCKOCTH.
Pazgen 2. Moness moc/10iHOro pocTa pazéuennii ynakosox uim rpagos.
2.1. TlocTpoenne MHOTOTPAHHMKA MOCIOKHOIO POCTA PasGHEHMs YIAKOBKH HITH rpada B nepuo-
JIMUECKOM CIIyvae,
2.2 lyaneHOCTE Tpada U pa3bHeHus.
Paznen 3. CrpykrypooGpasyromue KOHTAKTLI KPHCTALIHYECKOIT CTPYKTYPbL
3.1. AnmpoxcuMarus MOJIEKYIIbI OMUKYOaMH.
3.2 O6nactu BopoHoro-Jlupuxiie MOJEKYIL.
Paznen 4. Teomerpust ppakraneunix opm. Knasukpuceramist,
4.1. KoucrpykrusHsle ppakranst. [Tapagoke ["acrepa.
4.2. ®paxran Mannens6pora u XKyua.
4.3. OnHOMEpHBI KBa3UKPUCTAUT HA MOCIEHOBATENBHOCTH DUGOHATIH. ITapamerpuzanus pas-
Huenus Posu.
[IPAKTHYECKHE 3AHATHUSA
Tema 1. IIpoBepka KpUTEPHs yIIaKOBKH HA MHOXECTBE YIIAKOBOYHBIX IIPOCTPAHCTB (24.)
Tema 2. Anroput HaXOXIEHHS YIAKOBKH C JBYMS TPAHCIALMOHHO HE3ABHCHMBIMH IIONUMUHO
(2u.)
Tema 3. KogupoBka ymakoBoK MOJIMIEKCOB B ITOCKOCTH (24.)
Tema 4. MEOrorpaHHUKH POCTa, ITOCTPOSHHE OKAHTOBOYHON 3BE31EI B pa3buennu (24.)
Tema 5. TocTpoenue obnacreit Boponoro-Jupmxie (44.)
Tema 6. Iloctpoenne dpakranos Ceprmnckoro (24.)
Tema 7. Iloctpoenne npendpaxranos. CeepTka hyHKIuiL, npeobpazosanue Oypre (2u.)
Tema 8. Mosaunku [Tenpoysa, MOEIN ABYMEPHBIX KBA3HPKHCTAILIOR (24.)




5. OBPA3OBATEJIBHBLIE TEXHOJIOT U

B pamxax neximoHHoro0 Kypea:
5.1. AKTHBHEbIE H HHTeDAKTHBHbIE (POPMBI 0GyeHHs
C meneto pOpMUPOBAHNS U PA3BUTHS IPO(ECCHOHANBHEIX HABHIKOB CTY/ACHTOB B y4e0HOM TIpo-
[eCCe UCMONB3YIOTCA AKTUBHBIC W MHTCPAKTUBHEIE (OPMBI IIPOBEJCHHUS 3aHATUH B COUYETAHHHU C
BHEAYUTOPHOM paboTOH: (KOHTPOIbHEIE Ay HTOPHBIC PaGOTEl, HHAUBHIYTbHEIE JOMALIHHE pa-
OOTEI).
3.2. CamocTosiTestbHasl paGoTa CTYXEHTOB
CamocTosTenbHas (BHEAYAMTOPHAS) paboTa CTYZCHTOB BKJIIOYACT 3aKPEIICHUE TECOPETUUECKOTO
MaTepHaia Ipy NOATOTOBKE K BEIIOIHEHHUIO MHAMBUIYANbHON HOMAIIHEH paboTEl, K IIpaKTH4e-
CKMM 3aHATHAM. OCHOBA CAMOCTOATENBHOM PaGOTH! - U3YUECHHE JIUTEPATYPE! 110 PeKOMEHIOBAH-
HBIM HCTOYHHKAM M KOHCIEKTY NEKIH, PelICHHUE BEIIaHHBIX TIPEIIOIABATENEM IPAKTHKY 3a1a4
3.3. MyaeTuMeauiiHbIe TEXHOJOTHH 00yHCHHS
HekoTopele 13 NEKIHOHHEIX U MIPAKTHYCCKUX 3aHATHH TIPOBOJATCA B BUJE [PE3CHTALHI B MYJIb-
TAMETMHHOHR ayTUTOPHH C UCIIOJB30BAHIEM KOMITBIOTEPHOTO ITPOEKTOPA.
CTyneHTaM NpeIOCTABIACTCS KOMIBIOTEPHBIM Kypc JIEKIMi, a TaKKe OpTaHH3yIOTCS MacTep-
KJIACCBL, IIPEATIONAraolie AEMOHCTPAIUIO IPUEMOB, TEXHOJIOT U, METONOB 06paboTKY U aHAaH-
3a n300paxkeHKH UCCIIelyeMBIX HAHOO6PA3IOB Ha KOHKPETHDIX 3a1a49aX.
5.4, PeiTHHr-KOHTPOJIE
PeHTHHI-KOHTPOIE IPOBOAHMTCS TPH pasa 3a cemecTp. OH MPEIIOIAraeT OLEHKY CyMMapHBIX Ga-
JI0B O CJICAYIOIMM COCTABJISIONIMM: OaJUIEl Ha KOHTPOJIBHEIX 3aHATHSIX, KAYECTBO BLIIONHEHUS
AOMAIIHUX TUIOBBIX 3aJaHUH, PACCMAaTPHBAEMBIX Ha IPAKTHUECKHX 3aHATHAX. PacmpeseneHue
0aIIIOB 110 KOHTPOTBLHEIM MEPONPHSTHSAM OIPEIETAETCS JIEKTOPOM, By MM AVCLUILIHHY.

6. OHEHOYHBIE CPEACTBA AJIsSI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOYHOMN ATTECTAIIUU 10 UTOTAM OCBOEHUS JUCIATIJINHBI
1 YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJABHON PAEO-
ThI CTYAEHTOB
6.1. Bonipochl K 3a4€TY 110 JIHCIHILIHHE

Buner MonexynspHBIX Mojenel.

Y11akoBoYHOe NpocTpancTBo. Crocob 3aanus, KpUTepuit YIIAKOBKH.

IIporpamMmHas peany3amis yrakoBOYHBIX IPOCTPAHCTE ¢ OMOIILIO KOZMPOBKH,

MHOrorpaHHUKY pocTa KPHCTAIIIOB, pa3OUeHHs YTIaKOBKU 1 IIEPHOAUIECKOTO rpada.

Pasbuenne Boponoro-/lupuxite 1is MoONeKyIT. ANIPOKCHMALHS MOJIEKYJI IIONUKyOamu,

®pakrane! ["aciepa u Ceprniunckoro

®pakran Maagens6pora u XKynna.

KBasukprcTauis! 4 MX MOJIETHPORAHHE.

OnHoMepHBII KBa3HKPUCTAILT Ha TOCIE0BATEIbHOCTH OUboHaYYH.

[TapameTpu3zamus Pozu.

Paz6menus [lenpoysa.

6.2.Bonipockl peATHHI-KOHTD0JIS
Peiituar-konTpoan Nel

Buner monexynspueix Moseneii.

[IpuHIME ITOTHOM yIakoBKU. DiteMeHTapHAS sUehKa.

Y 1akoBOYHOE IIPOCTPAHCTBO.

Kpurepuit ynaxoBKH MOJTHMHUHO.

Kpurepuit ymakoBku mnoauky6a.

KonvpoBka yrakoBOK MOJUMHUHO.

Haxoxnenue ynakoBKY ¢ IByMs TPaHCIAIMOHHO-HE3aBHCHMBIMH TIOTHMUHO.
PefTnHr-KOHTPOL No2

[TocmoiHblit pocT neproanUecKkux pazGHeHuir.

Pocr nepuoaudeckoro rpada.

MHuororpanHEKY pocTa KPHCTAIIIOB.
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7.

1.

ARG

[TocTpoenne MHOTOrpaHHHKA ITOCIORHOTO POCTA Pa3GUEHNS YIAKOBKH IIEPHOMNIECKOM clIy-
Jae.

IocTpoeHure MHOrOrpaHHEKA IOCIOMHOTO PocTa rpada B MEPHOANUECKOM crryyae.
OxaHTOBOYHAS M HOPMHPOBOYHAS 3BE3/IBI POCTA.

ANNpPOKCHMAIHS MONEKYJI IIOHKY6aMu.

IlocTpoenue MonekynapHEIX oNKaApoB Bopororo-Jlupuxite.

PeiiTnHr-koHTpOHL Ne3

ITocTpoenne dpaxtanos CepmuHCKOro.

[octpoenne dpakrana Koxa u Iacnepa.

. llocrpoenne dpaxrana MaunensGpora u JKynua.

KBasukpucramiel

OnHOMEpHEIN KBa3HKPHCTAILT Ha TI0CIEA0BaTeNbHOCTH Dubonadymy.
[Tapamerpuszarms Posu.

JIByMepHbI KBa3sUKpHCTAL Ha pasGuenuu [lenpoysa.

6.3.Bonpockl 1A KOHTPOJIA CaMOCTOSITEIbHOI PaGoThI
[ukmudeckre yrakoBKH U rpadkl.
I'pynme! nepecTaHOBOK ¥ CHMMETPHS yIIAKOBOYHEIX IPOCTPAHCTE.
TpanCIINUOHHAS K HETPAHCIAMOHHAS CHMMETPHY B CTPYKTYPE TBEPABIX Tell.
Mopenu pocra KpUCTa/IIOB.
I'pad cRA3HOCTH yIIaKOBKH U €ro pocT.
OTHommeHHE cocenCTBa GUrYp YIIAKOBKH.
CgoJfcTBa MHOIOTPaHHHKA TTOCTIONHOTO POCTa IEPHOTNIECKUX IPaOB.
TpexmepHoe neproauyeckoe pasbueHue.
Ksazunepuoauueckoe pasduenne Uro-Onyku.

YYEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECTIEYEHUE HAUC-
IUITJINHBI

OcHoBHag JuTEpaTYypa

Brenenne B peMTOHAaHODOTORUKY: (QyHIaMEHTA/BHBIE OCHOBE M JIA3€PHEIC METOABL YIPAB-
JIIEMOTO MOJIyICHHS U MarHOCTUKM HAHOCTPYKTYPHPOBAHHEIX MATEPHANIOB : yueGHOe MoCco-
6ue// C.M. Apaxenss u 1p.—M.:Jloroc, 2015.—744 ¢.

2.0OcHOBBI TeoMeTpHUecKoi Kpucrammorpabuu: YuebHoe mocobme / Hosocenos K.JI -

Tomcx:M3a-o Tomckoro monurex. yausepeurera, 2015. - 73 c.

3.Beenenue B Teopernueckyio mHpopMatuky. Yacts 1: yuebnoe nocobue/ I'yGaper B.B.—

OJeKTpoH. TekcToBbIe AanHble.— HosocuGupek: HoBocubupekuii TOCYJapCTBEHHEIH TeXHH-
4YeCKu# yHusepeutet, 2014.— 420 c.
HononuurensHaa aurteparypa:

1. Matematuka dpakraios: yueGHoe mocobue/ Maxopkun A.B., Maxopkun B.B.— Dnextpon.

TEKCTOBRIE laHHEBIe.— Kanununrpan: bantulickuii GenepanbHelil yHEBEPCHTET HM. Nmmany-
una Kanra, 2011.— 156 c.

2. CoBpeMEHHBICBIE METOABI CTPYKTYPHOTO AHATH3A BELIECTR: yuebruk / Kynpustos M.®., Pyn-

ckas A.l'., Kodanora H.B. - Pocros-na-Jlony:Usnatenscrtro FODVY, 2009. - 288 ¢. ISBN 978-
5-9275-0653-8.

Ousuka TBepOro Tena: yuebnoe nocobue / Kopuunosnu A.A., O3uo6uxun B.1., CyxanoB
W.1., Xonasko B.H.— DiiekTpon. TeKCTOBEIE naHHbIe.— Hosocubupck: HoBocubupckuii
FOCyNapCTBCHHBIN TEXHUYECKUH yHUBEpCHTET, 2012.— 71 ¢.

HnuTtepHeT-pecypenl:

1. CTaTRCTHYECKUE MOMEIN B KBAHTOBOMH (bHU3MKe, SKOJIOTHH U DKOHOMHUKH/ Pay B.I', Pay T.®.,

Manees A.B.— Hayunas Gubmuoreka PAE — 2015.// Pexum JocTyna:
http://www.monographies.ru/en/book/view?id=581




2. Ciamono0GHEIH POCT NepHOnMYecKnX pasbuenuit u rpados/ XKypasies B.I. —Aunrebpa u
HaHanus// Pexxum noctyma:
htp://www.mathnet.ru/links/ef94c5410e5f72ce94£a99c6abbl7e5¢/aa926.pdf

3. Tpymer 5 Beepoccuiickoilt HayuHOM mKons!l «MaTeMaTUYecKre HCCIIeHOBAHHS B €CTCECTBEH-
HBIX Haykax»// Pexxum moctyna: hitp://www.ricgroup.ru/pages/doc/mat.pdf

8. MATEPHUAJIbHO-TEXHUYECKOE OBECNEYEHUE JUCLUAILIAHBI

JlexupoHHbBIe ayaMTOPHH, OCHAIMEHHEIC NOCKON (U1 MeNa MM MapKepa), SKPaHOM IUIf
IPOEKIMOHHBIX CHCTEM, IPOSKTOPOM U HOYTOYKOM.

AyIUTOPHH Ul NIPOBE/EHNS TIPAKTHYCCKUX 3aHSATHH, OCHAIEHHEIE COBPEMEHHBIMH TIep-
COH&TBHBIMH KOMIIBIOTEpAMH, OOBGEAMHEHHBIME B JIOKATBHYIO BEIYHCIMTENBHYIO CETh M YKOM-
IJICKTOBAHHBIMY HEOOXOMMMBIM CHCTEMHBIM H IPHKJIAIHEIM IPOTPaMMHEIM 06eCIICYEHHEM.
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