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1 ]_Ie.]'l]/l H 3aJa494 H3YyYCHUA JTUCHUILIMHBI

1.1 leap ¥ 3agaun AMCHUINIHHBI

Henp mucuuminbael: «MeToa 0a3uMCHBIX MMOTEHIMAJIOB B 3ajadaX €CTECTBO3HAHMSY CO-
CTOUT B O6y‘leHI/II/I HpI/IMeHeHI/IIO COBpeMeHHBIX MAaTEMATUYCCKHUX MCTOI0OB IJIsA peH_IeHI/IH 3ada4
ecTecTBO3HaHUA ((PHU3MKEe, MEXaHUKE JKUAKOCTU M Ta3a, TEOPUU YINPYTOCTH), UX TEXHHUUECKUX
HpHHO)I(eHI/Iﬁ, TaK KaKk MaTeéMaTH4YC€CKHUEC MOJCIIN, B KOTOPBIX pemeHHe HaxoauTCA pa3JIOKCHHUEM
110 63,31/ICHBIM IIOTCHIUAJIaM, SBJIAIOTCA H_II/IpOKO paCHpOCTpaHeHHBIMI/I. HOHY‘ICHI/IC BBICIIICTO
po¢)eCCHOHAIBHOTO 00pa30BaHUs, MO3BOJISIONICTO BHITYCKHUKY YCIICIIHO paboTaTh B M30paH-
HOﬁ C(bepe ACATCIIBHOCTHU C HpI/IMCHeHI/IeM COBpeMeHHBIX MaTEeMaTHUYCCKUX MECTOOOB.

1.2 3aaa4u AUCHUILIHHBL

O3HaKOMJIEHHE CTYAEHTOB C METOI0IOTMYECKUMH HOAX0JaMH, HO3BOJISIONIUMH CTPOUTD
aJIleKBaTHBIE MaTEeMaTHYECKUE MOJCNH B 337adaxX eCTeCTBO3HAHUS, MCIIOJIb30BATh MaTeMaTHYe-
ckoe onucanue (PM3UYECKUX SBIEHHUI; 03HAKOMJIEHHE C HEKOTOPBIMHU IIMPOKO PACIPOCTPAHEH-
HBIMU MOJIEAMH (BU3UKH (B OCHOBHOM MEXAaHMKH) M OCHOBHBIMH METO/IAMH HCCIIEIOBAHHS YTUX
MOJCTICH.

1.3 MecTo quCUMIIMHBI (MOIYJIf1) B CTPYKTYpe
00pa3oBaTeJIbLHOM MPOTrPaAMMBbI

Jucuunnuza «Metoa 6a3ucHBIX MOTEHIMAJIOB B 337jauaX €CTECTBO3HAHMS) OTHOCHUTCS K
qyacTH, (popMupyemMoll ydacTHHUKaMH 0Opa3oBaTelbHbIX OTHouIeHuH, bnoka 1 "/lucuurimzel
(Moxynu)" yuyeOHOro IUIaHa, U SIBJISIETCS JUCLUILIMHON 110 BBIOOPY.

JucuuruinHa 6a3upyercsl Ha 3HAHUSX, MOJYYEHHBIX MO0 CTaHAAPTY BbICIIEro o0pa3oBa-
HUs, U ABJISIETCS OCHOBOW JUISL PEIICHMsI MCCIIEIOBATENbCKUX 3aAad. Il yCIIeImHOro OCBOEHUs
JUCLHUIUIMHBI CTYJEHT JIOJDKEH BIaJleTh 00513aTeIbHBIM MUHUMYMOM COJIEpKaHUs OCHOBHBIX 00-
pa3oBaTeNbHBIX IPOTPaMM IO MaTeMaTHKE U HHPOPMATHKE i OaKaJaBpOB.

1.4 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs MO AMCHUILIMHE (MOY.I10),
COOTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHSI 00pa3oBaTebHOI
NPOrpamMMbl

[Ipouiecc u3yueHus: NUCUUIUIMHBI HAMIpaBjieH Ha (POPMHUPOBAHUE CIEAYIOLUIMX KOMIETEH-

.

Kon n HaumeHoBaHue nHIUKATOpa™®

PG3YJ'ILTaTBI OGy‘IGHHS{ IO JUCHHUILIINHE
JOCTHXKCHUS KOMIICTCHITUN

IIK-1 — CniocobeH 1eMOHCTpHpOBaTh 0a30BbIe 3HAHMS MATEMAaTHUECKHX M €CTECTBEHHBIX HAaYK, OCHOB
MPOTPaMMUPOBaHUS M HHPOPMALIMOHHBIX TEXHOIOTUI

IIK-1.1 — JleMOHCTpUPYET HABBIKHU pellIe-
HU 33]1a4 MaTeMaTHYECKOT0 aHallu3a, JI1-
HEWHOUW anreOphl U aHATTUTHYECKON TeOMeT-
puH, UCrIonb3ys GyHIaMEHTaIbHbIE 3HAHUS,
MOJTy4YeHHBIE B O0JIACTH TaHHBIX MaTeMaTH-
YECKUX AUCIHILINH

3HAET OCHOBHBIE METOBI KPUTHIECKOTO aHAJIA3a B OC-
HOBBI CUCTEMHOT0 1T0JIX0/Ia KaK O0IIEHAyYHOT0 METOJIa

Vmeer AHAJIIM3UPOBATD 3aa4y, UCIIOJIb3Yyd OCHOBBI KpU-
THUYCCKOT'O aHaJIn3a 1 CUCTCMHOI'O I1OAX0aa

YMeeT oCynecTBIATh HOMCK HEOOX0JUMOH s pere-
HUS [TOCTaBJICHHOH 3a/1a4ui HH)OPMAIUU, KPUTHIESCKU
OLICHMBAsI HAJIS)KHOCTD PA3IMYHBIX UICTOYHUKOB MH-
bopmanuu

MK-1.2 — JleMoHCTpUPYET HABBIKU TPO-
rPaMMHUPOBaHHUS ITOATOTOBIEHHBIX aJTr0-
PUTMOB PELLIEHUS BBIYUCIUTENBHBIX 33a4,
pa3paboTK CTPYKTYPHI U TPOrpaMMHUpPOBa-
HUS PETSIIIMOHHBIX 0a3 JaHHBIX, a TaKXKe
SKCIIEPTHBIX CUCTEM

3HaeT NPUHIUIIBI, KPUTEPHUH, TIPaBUJIa TOCTPOCHHUS
CY>KJICHHS U OLICHOK

Ymeet popMupoBaThH COOCTBEHHBIE CYXKJICHHS U OIICH-
KH, TPAMOTHO U JIOTHYHO apryMEHTHPYS CBOIO TOUKY
3peHUs

Vmeer MNPUMCHSATH TCOPECTUICCKUC 3HAHUS B PCHICHUN
MPAKTHYCCKHUX 3aaa4




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHHS KOMITETEHIINN

PC3yJ'H>TaTLI O6y‘lCHI/ISI IO JUCHHUILINHE

IIK-1.3 — Bnageer ceTeBBIMU TEXHOIOTUSA-
MH, B TOM YHCJI€, OCHOBAMU TCOPHH
HEUPOHHBIX ceTen

3HaeT OCHOBHBIC MPUHIUIIBI TOCTPOCHUSA BbIYUCIN-
TEIHLHOU TEXHOJIOTHH CETEBOTO THIIA

‘YMeet BBIOPATh MporpaMMHOE 00eCTICUeHHE TS pellie-
HUS TIOCTaBJICHHOM 3a/1a4M, B TOM YHCJIC — TOMIOJIOTHIO
HEWPOHHOM CETH

Brameer MeTomuKaMu OTJIAIKH CETEBBIX MMPOTPaMM

MK-1.4 — CobupaeT v aHATM3UPYET HAYY-
HO- TEXHUYECKYIO HH(POPMAIIUIO C YIETOM
0a30BBIX MMPEJCTABICHUH, OTYYCHHbBIX B
o0nactu hyHIaMEHTAIbHON MaTeMaTHKH,
MEXaHUKH, ECTECTBEHHBIX HAYK, IIPOrpaM-
MUPOBaHUS ¥ HHPOPMAIMOHHBIX TEXHOJIO-
Ui

3HaeT OCHOBHBIC ()YHKIIMH MAaTEMAaTHYCCKUX MTAKETOB
MIpOTpamMM IS TPOBEICHNS CHMBOJINIECKHUX BBIIHCIIC-
HUH

YMeeT npoBoauTh (hOpMaNTbHBIC JOKa3aTeILCTBA MaTe-
MAaTUYECKUX PE3yJIbTATOB HA OCHOBE aKCHOMATHUYECKHU
3aJIaHHBIX CBOWCTB OOBEKTOB M OTICPAIIHA

Brnaneer HaBpikamu oOecrieueHUs] KOPPEKTHOCTH BHI-
MOJTHEHUS aNTe0pandecKuX Onepanuii KOMIbIOTSPHBIMU
CpelICTBaMHU

HHUS

IIK-4 — CriocoOeH mpernoaaBaTh MaTeMaTUKy B HHGOOPMATHKY B CpeIHEH MIKOIIe, CTIeUANbHBIX yueo-
HBIX 3aBEJICHHUSX Ha OCHOBE MOJYYCHHOTO (YHIaMEHTAIBHOTO 00pa30BaHMsI U HAyYHOT'O MHPOBO33pe-

IIK-4.1 — [lonumaet 1 0OBSICHIET MECTO
MPENoJaBaeMoro NpeaMera B CTPYKType
yueOHOM AeATENLHOCTH; BO3MOXKHOCTH
npeamera o GpopmupoBanuio Y'Y J; cie-
LUaJbHbIC IPUEMBI BOBJICUCHHS B YUEOHYIO
JEeSITENBHOCTB 110 TPEIMETY 00yUaromuxcs
C pa3HBIMH 00pa30BaTEIbLHBIMU MIOTPEOHO-
CTSIMU; YCTaHABJIMBATh KOHTAKTHI C 00yda-
IOLIMMUCS Pa3HOT'O BO3pacTa U UX POIUTE-
JIAMU (3aKOHHBIMHM ITPEJICTABUTEISIMH ), APY-
I'MMU II€JarorH4ecKUMH U HHBIMHU paboT-
HUKaMH; COBPEMEHHBIE NT€Aarornieckue
TEXHOJIOTHH Peann3alii KOMIIETEHTHOCT-
HOTO TIOJIX0/Ia C YYETOM BO3PACTHBIX U WH-
JOUBHUIYAIbHBIX OCOOCHHOCTEH 00ydaro-
IIUXCSI; METOABI U TEXHOJIOTHUH MOJTUKYJITh-
TypHOTO, TUPPEePEHIIMPOBAHHOTO U Pa3BH-
BAIOLIEr0 O0YUYEHUsI

3HaeT OCHOBHBIC TMOHATHSA, METOABI U PE3YJIBTATHI TCO-
puu 0a3HCHBIX IIOTCHIIMAJIOB

YMeeT 4HCIIEHHO peniaTh TUIIOBHIC 3aJa4H, TPUBOISI-
pie K MEeTOTy 0a3MCHBIX MMOTEHIIMAIOB B 337a4aX ecTe-
CTBO3HAHHUA

BJIEII[CCT HaBbIKaMU IIPUMCHCHUA METOI0B 0a3MCHBIX
IIOTCHIMAJIOB B 3aga4aXx €CTCCTBO3HAHUA

IIK-4.3 — Bnaneer HaBbIKaMu OOyUYEHUSI U
JIMarHOCTHKH 00pa30BaTeIbHBIX Pe3yJibTa-
TOB C Y4€TOM CIEIU(pUKN yI4eOHOM TUCITH-
TUTMHBI ¥ PeaIbHBIX YIEOHBIX BO3MOXKHO-
CTeH BCeX KaTeropuil 00y4aroIuxcs; MpH-
eMaMH OIICHKH 00pa30BaTelIbHBIX PE3YJib-
TaTOB: (POPMHUPYEMBIX B MPEMOIABACMOM
MpeaMeTe MPEIMETHBIX U METANPEMETHBIX
KOMIICTCHIIUH, a TAKXKe OCYIICCTBIIATh
(COBMECTHO C TICHXO0JI0TOM) MOHUTOPHHT
JINYHOCTHBIX XapaKTEPUCTUK

3HaeT OCHOBBI MCTOJO0JIOTUH MPEIIOJaBaHUA METOJAA
0a3MCHEIX IIOTCHIIMAJIOB B 3aJa4ax €CTCCTBO3HAHUA

YmMmeer CUCTEMATU3NPOBAHHO H3J1araTb OCHOBHBIC ITOHA-
THUA U pE3YyJIbTAThl MECTOa 0a3HCHBIX IIOTCHIIMAJIOB B
3aJadax €CTCCTBO3HAHUA

Brageer HaBbIKaMU IIpenioJaBaHUs OCHOB MeTo/ia 6a-
3UCHBIX ITOTEHIIHAIIOB

2. CTpyKTYypa M coaepkaHue TUCUUILTHHBI
2.1 PacnipeaesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OOmiast TpyI0OEMKOCTh TUCIMITIMHBI COCTABIISIET 2 3a4. €., UX pacrpeeieHrue 1Mo BUIaM

paboT mpe/CcTaBIeHO B TaOIUIIE.




Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dacol)
6

KonTakTHas padora, B TOM 4ncje: 542 | 54,2
AyauTopHbIe 3aHATHS (BCEro): 52 52
3aHsATHS JEKIIMOHHOTO TUIIA 18 18 - - -
JlaGopaTopHbIe 3aHATHS 34 34 - - -
HNuast koHTaKTHasi padora: 2,2 2,2
Kontpousb camocrositensHoM pabotsl (KCP 2 2
[Tpomexxyrounas arrecramus (MKP) 0,2 0,2
CamocrosiTejibHas padoTa, B TOM YUCJIE: 17,8 17,8
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 5 5 - - -
BrimonHeHne HHIMBU YA IbHBIX 33JaHUN (TIOJTOTOBKA 5 5 i i i
COOOIICHUH, Pe3EHTAITU)
Pedepar 4 4 - - -
KonTpoJisb: — —
IToaroroBka k 3a4éry 3,8 3,8
OO0mas Tpy10eMKOCTh | 4ac. 72 72 - - -

B TOM HCIIe KOHTaKTHAd | 42 |542

pabota

3a4. ell. 2 2

2.2 CTpyKTypa JUCHMILIUHBI:
Pacnipenenenuie BU10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3ienaM JUCIUILINHBL.
PaSI[eJ'IBI AUCHUIIIMHBI, U3y49aCMBbIC B 6 CEMCCTPC.

pas-
nena

HaumenoBanue pa3nenos

KomnyectBo yacos

Bcero

AynuropHas

pabora

CaMocTrosTelbHas
pabora

JIP

113

3amaun ecTecTBO3HAHUS.
MaremaTruueckoe MoJIETMPOBaHNE
(u3MUecKuX NpoLEeccoB. 3a1aun Ma-
TeMaTHIeCcKoi pu3uku (3amaqa pac-
MPOCTpaHEHUs TeTia, 3a7a4u KoJie-
0aHuil CTPYHBI WM MEMOpPaHBbI).

21

10

OJeMEeHTbI TEOPUH NOTEHLINAIIA.
[TonHBIE CHCTEMBI TOTEHIINATIOB.
[NocranoBka KpaeBbIX 3a/a4.
AJNTOPUTMBI PElIeHUs 3a/1ad MaTeMa-
THYECKOH (DU3UKH.

23

12

MogenupoBanue GpuU3nIECKUX Mpo-
neccoB. CTanroHapHbIe U HECTAIHO-
HapHbIe Tiporiecchl. Tumbl qudde-
PEHLIMAIBHBIX YPAaBHEHUH B YaCTHBIX
MPOM3BOJHBIX BTOPOTO MOPSAKA U
criennpuKa METOJIOB, IPUMEHSIEMBIX
JUISL HAXOXKJICHUSI MHOXECTB HX pe-
HIEHHH.

25,8

12

7,8

HUmoeo no oucyunaune:

18

34

17,8

2.3 Conep:kaHue pa3iejoB IMCUUNINHBI




2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

HaumenoBanue ®dopma TEeKyIIEero
No Coneprxanue paszena
paszgena KOHTPOJIA
1 2 3 4
1 |3amaum ecrectBo3Ha- |1.1 MaremaTtudeckas ¢pusuka. [loctanHoBka Omnpoc
HUS. KpaeBbIX 3a1a4. CyIiecTBoBaHHE U INH-
MaremaTrueckoe Mo- CTBEHHOCTH PEILICHHS.
nenupopanue ¢usnde- 1.2 KoppekTHOCTh M HEKOPPEKTHOCTL. O0Opat-
CKHX IIPOIIeCCOB. 3a- HEIE 3aa4H.
naun matemarnueckoii|1.3 Knaccudpukanus nuddepennmanbHbx
¢us3mnku (3agaya pac- ypaBHEHUH B YaCTHBIX POU3BOAHBIX.
IPOCTPaHEHHS TeIUIa, VYpaBHEHHE TEIUIONPOBOTHOCTH M BOJTHOBOE
3aa4u KojaeOaHni ypaBHeHue. CTalioHapHbIE TPOLECCH U
CTpYHBI WK MeMOpa- AIJTMIITHYECKUE YPABHEHUSI.
HBI).
2 |D7meMEeHTBI TCOpHH 1.1 HWHTerpambHBIE OIIepaTOpPhl TCOPUU TTOTCH- Omnpoc
noreHuuana. [Tonxsie nuana. @yHaaMeHTanbHOE PElIeHUE ypaB-
CHUCTEMBI IOTEHI1A- HeHus Jlanaca.
JIOB. 1.2 TloTeHIAIBI MTPOCTOTO U IBOWHOTO CIIOS,
[MocTanoBKa KpaeBbIX 00BEMHBIN TTOTCHIIUAT.
3a7adq. 1.3 Tlorenmuan Po6ena. UuTerpansHbie onepa-
ANropuTMBI 331324 TOPBI.
Marematudeckoi Gu- 1.4 IIpencrapnenue QYHKIUI TOTEHIUANAMH.
3HKH. Jlemma HoBukoga.
3 |MogenupoBanue pu- |3.1 [TomHoTa cIBUrOB (pyHIaMEHTAILHOTO Pe- DK3aMeH
3WYECKHUX TPOIECCOB. nIeHus ypasHeHus Jlaruaca B moampo-
CranmoHapHbIe U He- CTPAaHCTBE TapMOHHYECKUX (PYHKIHUI.
cranmoHapuelie mpo-  |3.2 CucTeMbl TOTEHIIMATIOB MOJTHBIC HA TPAHUIIE
neccsl. Turer qudde- obxactu. [lomHOTa MOAMQUIIIPOBAHHBIX
PEHIMAIBHBIX YPaB- CHCTEM, ITOJYYEHHBIX U3 PyHIaMEHTAIBHO-
HEHHM B YACTHBIX To peuIcHus.
MPOU3BOJHBIX BTOporo|3.3 Anroputm 3anaun Pooena. Buytpennss u
HopsAIKa U crenuguka BHEIIHSAA 3a/1a9a [lupuxie 1 ypaBHEHHs
METO/I0B, IIPUMEHSIE- Jlannmaca u Ilyaccona.
MBIX JUIsl HaxoknneHus |3.4 BHyTpeHHssI 3a71a4a ¥ BHEITHSS 3a/1a4a
MHOJKECTB HX pelie- Heiimana uis ypaBHenus Jlaruiaca u ypas-
HUH. Henus [lyaccona. burapmonunueckoe ypas-
HEHHE.
3.5 I'paHn4HOE ynpaBleHUE TEMIIEPATYPOH.
2.3.2 3ansaTusa ceMuHapcKkoro tuna YII He npexycMOTpPeHbI.
2.3.3 JlaGopaTopHble 3aHATHS
Ne
Haumenosanue dopma TeKyIIero
pasza- HaumenoBanue 1abopaTopHbIX paboT
pasnena KOHTPOJIA
Jena
1 CwM. Tabmumy  |3agaun MatemMaTtudeckod (u3MKu (3a1a4a pac- Omnpoc
23.1 MPOCTPAaHEHHUsI TeIjIa, 3aJ1a4l KoJieOaHUuM CTpy-
HBI UJTU MeMOpaHbI).
2-3 Cwm. Tabmuny  |OyHAamMeHTaNbHOE  pEIIECHUE YpaBHEHUSA Omnpoc
231 Jlarnmaca. IloTreHuuanbl mMpocToro M JBOMHOTO
ciosi, 00beMHBINM ToTeHIan. DyHIaMeHTalb-
HO€ PEIIEHNE YPABHEHUS TEITONPOBOJTHOCTH.
4 CMm. Tabnunyy  [YunciaeHHbIE METOABI PELIEHUS 3a7a4d CO CTap- Omnpoc




231 M oneparopom Jlamaca, runepooandeckue
CUCTEMBI 2X2 NEepBOro Mopsiika, 3a1a4u, CBO-
Jsmmecs K OUrapMOHHYECKOMY YPaBHEHHUIO.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
Kypcossie pabotsl YII He npenycMOTpEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHusl AJIsl CaMOCTOSITeIbHOH pPadoThl
00y4YarIIUXCs M0 JUCHUILIMHE (MOIYJII0)

CamocrosTenbHast paboTa CTyJI€HTOB [0 TUCIHUIUIMHE BKJIIOYAET CJIEAYIOIINUe BUAbI Jies-
TEIbHOCTH:
— NpopaboTKy U aHATU3 JEKIIMOHHOTO MaTepuaa;

— U3y4eHue yueOHOH! JINTepaTyphl;

— nouck uHdopmanuu B cet HTEepHET M0 pa3IudHbIM BOIIPOCAM;
— peuieHue 3a1a4 1o TeEMaM Kypca;

— paboTy ¢ BoIpocamu JJisi CaMOIIPOBEPKH;

— MOATOTOBKY K KOHTPOJILHOHN paboTe;

— MOATOTOBKY K 3a4€Ty.

[lepedyeHp yueOHO-METOMUECKOTO 00eCTIeueH s UCIUIUTMHBI TPEICTABICH B TAOJIHIIE.

Bun camocrosTeabHOU
paboThI

[Tepeuensb yueOHO-METOIUIECKOTO 00CCTICUCHUS TUCITUTUIAHBI
10 BBITIOJTHEHUIO CAMOCTOSITENILHOM pabOThI

[ToaroroBka K TekyIie-
MYy KOHTPOJTIO

Meroanueckue yka3zaHus Uil OJTOTOBKU K 3aHATHIM JICKIH-
OHHOTO W CEMHHApPCKOTO TUMA. YTBEP)KICHBI Ha 3acelaHUH
CoBera (akynpreTa MaTeMaTHUKM M KOMIBIOTEPHBIX HaykK
®I'BOY BO «Ky6I'Y». Ilpotokon Ne 5 ot 05 mast 2022 .

MeToauueckue ykazaHus IO BBIIIOJIHEHHIO CaMOCTOSITEIIBHON
paboThl oOyuarommxcs. YTBepkAeHbl Ha 3acenanuu CoBera
(bakynbTeTa MaTeMaTUKU U KOMIIbloTepHbIX Hayk PI'BOY BO
«KyoI'Y». [Iporokost Ne 5 ot 05 mas 2022 .

Metoauueckue yka3zaHus 10 MCIOJIb30BAaHUIO HHTEPAKTUBHBIX
MeTOI0B 00y4eHus. YTBepkIeHbl Ha 3acenanun Cosera ¢a-
KyJIbT€Ta MaTeMaTUKU M KoMIbloTepHbIx Hayk ®I'BOY BO
«Ky6I'Y». ITporokon Ne 51 ot 05 mas 2022 r.

Meroanyeckne yka3aHus IO MOJATOTOBKE 3cce, pedeparos,
KypCOBBbIX paboT. YTBepxk/aeHbl Ha 3acenanuu Cosera (akyib-
TeTa MaTeMaTUKM M KommbloTepHbiX Hayk PI'BOY BO
«Ky6I'Y». ITporokon Ne 51 ot 05 mas 2022 r.

Brinonnenue nabopa-
TOPHBIX paboT U pac-
YeTHO-TpapUUeCcCKuX
3a1aHUI

Mertoanyeckne yka3aHHs MO BBIOJHEHUIO J1a0OPaTOPHBIX
paboT. YTBepxkeHbl Ha 3acenanuu CoBera ¢akysibTeTa mMare-
MaTUKH U KoMibioTepHbIX Hayk @PI'BOY BO «Ky6I'Y». IIpo-
Tokoa Ne 5 ot 05 mas 2022 1.

Meroauueckue yKa3aHUs 110 BBIIOJHEHHMIO PacyeTHO-
rpadpuyeckux 3alaHui. YTBepkIeHbl Ha 3aceganun Coera
¢dakynpTeTa MaTeMaTUKU U KoMbloTepHbIX Hayk @I'BOY BO
«Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.

[ToxroroBka u oopm-
JIEHHE OTYETOB 10

1. Meroauueckue yka3aHHUs MO THOATOTOBKE M O(OPMIICHHUIO
oTyeTa Mo NpaKkTHKe. YTBepKJeHbl Ha 3acefqanuu Coera (a-




MIPaKTUKE

KyJbT€Ta MaTEMaTHKU W KOoMIbIOTEpHBIX Hayk PI'BOY BO
«Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.

Brimonnenune u 3amura
BBIITYCKHON KBaTH(H-
KallMOHHOM paboThI

1. Meroanueckue yka3aHHs 110 BBIMOJHEHUIO U 3aIUTE BbI-
MYCKHOH KBaJIM(PUKAIIMOHHON paboThl (OakanaBpuaT, Maru-
CTparypa, CHeUalnTeT). Y TBEpXkAEHbI Ha 3acenanuu Cosera
(dakynapTeTa MaTeMaTUKA U KoMmmbloTepHbIX Hayk PI'BOY BO
«Kyo6I'VY». ITporokon Ne 5 ot 05 mas 2022 r.

VY4eOHO-MEeTOIMUECKHEe MaTepHalbl Uil CaMOCTOSITENbHOW PadOTHl OOydaromumxcs W3
YHCIIa MHBAJIM/IOB U JIMII C OTPaHUYECHHBIMU BO3MOXKHOCTSIMHU 3710poBbst (OB3) mpenocrasisrores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM;

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

— B (popme ayaunodaiina;

— B IIeyaTHOM GopMe Ha s3bIke bpaiins.
Jns muu ¢ HapyLIeHUs MM CITyXa:

— B mieyaTHoi (opme;

— B (popMe 2IIEKTPOHHOTO JOKYMEHTA.
Jist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO anapaTra:

— B mieyaTHoi hopme;

—B Q)opMe QJICKTPOHHOI'O IOKYMCHTA,

— B (popme ayamnodaiina.

HaHHHﬁ IEPpEUCHb MOXKCET OBITh KOHKPCTU3HUPOBAH B 3aBUCHUMOCTH OT KOHTUHI'CHTA O6y—
Haromuxcs.

3. O0pa3oBaTejibHbIE TEXHOJIOTHH:

Pazbop mpakTHueckux 3ajad ¥ MPUMEPOB, MOJCITUPOBAHHE CUTYaIMi, TPUBOISAIIMX K
TEM WM MHBIM OIIMOKaM B IpOrpamMmMe, BbIpaOOTKA HaBBIKOB BBIABJICHUS M UCIPABJICHUS OLIU-
00K B Mpolecce HamucaHus HporpaMmsbl. [IocTpoeHHe TECTOBBIX NMPUMEPOB sl BBISBICHUS
OIIMOOK B MporpamMme U cpaBHEHUsI 3)PEKTUBHOCTH Pa3IMUHBIX aITOPUTMOB.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIMH ¢ UCIIOJIb30BAHNUEM JIEKTPOHHON MOYTHI.

Hcnosnb3yemble HHTEPpAKTHBHbIE 00pa3oBaTe/IbHbIe TEXHOJOTHM:

Ce- | Bun 3ansarus Hcnonb3yeMble HHTEpaKTUBHBIE 00pa3oBaTeIbHbIE Kon-Bo
MecCT TEXHOJIOTHH 9acoB
p
JlaGopatopubie | Jluckyccust Ha TeMy: «3a1aund MaTeMaTuueckou Gpuzu- 6
9 | zandaTHA KM (33/1a4a pacrpoCTpaHeHUs TeIIa, 3a/1auu Koseba-
HUMN CTPYHBI WJIK MEMOPaHBI)»
Huckyccus Ha TeMy: «DyH1aMeHTaIbHOE pelieHne 8

ypaBHeHus Jlamaca. [ToreHmansr mpocToro u ABOM-
HOTO cJ10s1, 00beMHBIN noTeHnuan. yHnaMeHTanbHOe
pellIeHNe YPAaBHEHUSI TETUIONPOBOTHOCTH

Huckyccus Ha TeMy: «HUCIEHHbIE METO/BI PEIICHUS 8
3ajad co crapmumM onepatopoM Jlarmraca, rumepoon-
YECKUE CHUCTEMBI 2X2 TIEPBOTO MOPSIKA, 3a]]a41, CBO-
JSTIHecs K ONTapMOHHYECKOMY YPABHEHHIO)

Hmoco:
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4. OueHo4HbIe CpPeACTBA IS TEKYLIero KOHTPOJISA YCIeBAEMOCTH H
MPOMEKYTOYHOM aTTecTauuu

KoHTpoabHBIE BOITPOCHI (K 3a4ETY):

1. 3agaum ecrecTBO3HaHUSA. MaTeMaTHUECKOE MOJICIIMPOBAaHUE (PU3MUECKUX POILIECCOB.

2. MaremaTtunueckas ¢usuka. [TocranoBka kpaeBbix 3a1au. CylecTBOBAaHUE U €JUHCTBEHHOCTh
pemeHus. KoppekTHOCTb U HEKOPPEKTHOCTb.

3. OO6parssie 3amaun. Knaccudukamus nuddepeHmaibHbIX YPaBHEHHH B YaCTHBIX TTPOU3BO/I-

HBIX.

VYpaBHEHHE TEIIONPOBOAHOCTU M BOJIHOBOE YPABHEHUE.

CranuoHapHbIe IPOLECCHI U JUIMIITUYECKUE YPAaBHEHUS.

DeMeHThl Teopun NoTeHuuana. iHTerpanbHblie onepaTopsl TEOPUH MOTEHIMATIA

dyHnaMeHTaIbHOE perieHue ypasHenus Jlaruiaca. [loTeHnmansl mpocToro U JBOMHOTO €104,

00BEMHBIN OTEHIHAIL.

8. Tlorenmman Pobena. IHTErpasbHbIC OMEPATOPHI.

[IpencraBnenue ¢pynkuii noreHuaiamu. Jlemma HoBukosa. [TosHBIE CHCTEMBI TOTEHIIMAIOB

9. TMomHoTa cnBUTOB ()yHIAMEHTAIBHOTO pEIIeHUs ypaBHeHHUs Jlammaca B HOIMPOCTPAHCTBE
rapMOHUYECKUX (QYHKIUH.

10. CucteMbl MOTEHIIMAIIOB TOJIHBIE Ha rpaHune obnactu. [lomHoTa MOIU(PHUIMPOBAHHBIX CH-
CTEM, MOIY4YEHHBIX U3 (PyHIaMEHTAIbHOTO PEILICHUS.

11. AnroputMmsl 3a1a4 MaTeMaTuyeckou pusuku. Anroputm 3aaauu PoOena.

12. BuytpenHss u BHelHss 3a1a4a Jupuxie 1 ypasHenus Jlamnaca u [lyaccona.

13. BuyTpeHHsisi 3amadya W BHEIIHss 3amada Heiimana anst ypaBHenus Jlamnmaca w ypaBHEHHS
Ilyaccona.

14. I'pannyHOE yrpaBieHue Temneparypoil. burapmonnyeckoe ypaBHeHUE.

15. MogenupoBanue GU3NYECKUX MPOLECCOB. 3a1a4l MaTeMaTH4YECKON (PU3HKH.

16. Ilpumepsl 3aa4 MaTeMaTHIeCKO# (pu3uky. 3a7ada pacipoCcTpaHeHUs TEIUIa.

17. 3agaua xoneOanuil cTpyHsl WM MeMOpaHbl. CTallMOHAPHBIE MPOLIECCHI.

18. OcuoBHbIe THIBI AU PEepeHInANTBHBIX YPaBHEHUH B YaCTHBIX MPOU3BOIHBIX BTOPOTO MOPSI-
ka. [TocTaHOBKa KpaeBbIX 3a/1a4.

19. AnropuT™MBI pacyera TIOCKOIapauIeIbHBIX TEYCHUH UIeaTbHON HeC)KMMAEMOH JKUIKOCTH.

20. AnropuTMmsbl perieHus 3a1a4 00 yrpaBieHHH TeMIIepaTypoil.

No ok

5. IlepeyeHb OCHOBHOM M JIONMOJIHUTEJILHON y4eOHOH JUTEepaTypbl, He-

00X01MMOii 1JI1 0CBOCHUS TUCHMILIMHBI (MOYJIs)
5.1 OcHoBHas nuTEparypa:

5.1.1. JIzepxkunckuii, P.M. YpaBHenus maremaruueckoil ¢usuku: kypc nekmuii / P.U.
Jzepxxunckuii, B.A. JlorunoB; MunucrepctBo Tpancnopra Poccuniickoii @enepanuu, Mockos-
CKasl rocyJlapCTBEHHas akaJeMHsl BOJHOro TpaHcropta. - Mocksa: Anbraup: MI'ABT, 2015. -
67 c.. w1 - bubmumorp. B kH.; To ke [Onekrponnsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429675

5.1.2. lunamuueckue cuctembl u moaenu Ouonoruu / A.C. Bparycs, A.C. HoBoxuIios,
A.IL. TInatoHoB. - M.: ®USMATIIUT, 2010. - 400 c.- ISBN 978-5-9221-1192-8, 600 5k3. —
[DnexTponnslii pecypc]. — URL http://znanium.com/catalog/product/397222 (06.04.2018).

5.1.3. EmenpsnoB B.M. VpaBuenus marematudeckoil ¢usuku. [IpakTukym mo pemre-
HUIO 3371a4: yueb. mocobue / B.M. EmenbsanoB, E.A. Poibakuna. — DnektpoH. naH. — CaHKT-
[TeTepOypr : Jlawb, 2016. — 216 c. - ISBN 978-5-8114-0863-4 — [DneKTpOoHHBINA pecypc]. —
URL.: https://e.lanbook.com/book/71748 (06.04.2018).



http://biblioclub.ru/index.php?page=book&id=429675
http://znanium.com/catalog/product/397222
https://e.lanbook.com/book/71748

5.2 JlonojHUTENbHAS TUTEPATypa:

1. IIpuceknn, B.JI. OcHOBBI MeTOJa KOHEYHBIX IJIEMEHTOB B MEXaHUKE Ne(HOpMHUPYEMBIX
ten: yuebnuk / B.JL. Ipucekun, I'.1. Pactopryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-
1287-9. — [DnexTpoHHBIT pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040

2. Anekcannpos, /[.B. Beeaenue B ruapoguHamMuky : ydebHoe nocodue / J[.B. AnekcaHn-
npos, A.1O. 3ybapes, JL.IO. VckakoBa. - ExatepunOypr : M3naTenbcTBo Y palibCKOTo YHUBEPCH-
tera, 2012. - 112 c. - ISBN 978-5-7996-0785-2 ; To xe [Dnexrponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239521

3. Murpocdanosa, O.B. ['mnpoarnHaMuka U TEII000MEH 3aKPYYEHHBIX MOTOKOB B KaHalIax
AepHO-3IIeKTpuUYeckix ycTaHoBok / O.B. Mutpodanosa. - Mocksa : ®uzmatiut, 2010. - 286 c.
- ISBN  978-5-9221-1223-9 ; To xe [DmekrtponHbii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.3. Ilepuoauyeckue n3nanus:

1. Bunyakin A.V., Chernyshenko S.I., Stepanov G.Yu. Invisid Batchelor — model flow past
an airfoil with a vortex trapped in a cavity // J.Fluid Mech. — 1996. — Vol. 323. — P. 367 — 376.
http://dx.doi.org/10.1017/S002211209600095X

2. Bunyakin A.V., Chernyshenko S.I., Stepanov G.Yu. High — Reynolds — number Prandtl —
Batchelor — model flow past an aerofoil with a vortex trapped in a cavity // J.Fluid Mech. — 1998.
—Vol. 358. — P. 283 — 297. http://dx.doi.org/10.1017/S0022112097008203

3. Bynskun A.B. JlamuHapHBIH TOTpaHUYHBINA CIOH MPH O0TEKaHWU KPBUIOBOTO MPOGHMIIS C
KpyroBoii Beiemkoii // 3B. PAH Mex. xxunk. u raza — 1998. — No2. — C. 52 — 57.

4. bynskun A.B. BuxpeBas siueiika ¢ BpalarouaMcs BHYTPH HWJIMHIPOM Ha TOBEPXHOCTHU
KpbuTOBOTO TNpoduias npu Oonpimmx yucinax Peinonbsaca // V3. PAH Mex. kuak. u raza. —
2001. — Ne 4. — C. 87 — 92.

5. Sandoval M., Chernyshenko S. Extension of the Prandtl — Batchelor theorem to three-
dimensional flows slowly varying in one direction // Journal of Fluid Mechanics 2010. V. 654. P.
351 -361

6. Ilepeuennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAINIUOHHOM CeTH
«HTEpHETY, HE0OXO00UMDBIX NJIA OCBOEHUs TUcHHIIHHBI (Moxyas): Wikipedia

7. Meroanueckue YKazaHusi JJIA O0y4YalOIIUXCHA IO OCBOCHHMIO
AUCHUILIUHBI (MOIYJIs1)

B mponecce CaMOCTOSITEIILHOM pa6OTI>I Ka)K,Z[BIfI 06y11a10u11/11710;1 MoJIydacT 3aJaHusd I10
KOKIOMY M3 TpeX pasfesioB IUCHUIUIMHBI (CM. Tabna. 2.2), KOTOpble NPUHUMAIOTCS IO
COTJIACOBAHUIO C IIPCIIoJaBaTCIEM (B CIICHHUAJIBHO Ha3HA4YacMO€ BpeMSI).

B ocBoenun JAUCHUIITIMHBI MHBAJIWJAMH W JIMOAaMU C OTPaHUYCHHBIMHU BO3MOXKHOCTAMU
3A0POBbA OoybIIIOE 3HAUYEHUE HMEET HHAWBUAYAJIbHAA yqe6Ha${ pa60Ta (KOHCYJ'IBTaI_II/II/I) —
JIOTIOJIHUTEIIFHOE Pa3bsiICHEHNE yueOHOTO MaTepHaa.

I/IH,Z[I/IBI/I,Z[yaHBHLIC KOHCYJIbTalUM 110 NTPCIAMETY SABJIIIOTCA BaKHBIM (baKTOpOM,
CHOCO6CTBy}OH_H/IM WHAUBUAYaJTIU3allun O6yquH$I N YCTAHOBJICHUIO BOCITUTATCIIBHOI'O KOHTAaKTa
MCXKAY MNOperoaAaBaTciicM U O6yanOIHI/IMC$I HHBAJILIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSAMU 3J0POBbA.

8. IlepeyeHbr HHMPOPMAIMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX NPH
OCYyIIeCTBJIEHUH 00Pa30BaTeJbHOI0 MPOLEcca Mo TUCHUILIUHE (MOaYJI10) (IpH
HEe00X0UMOCTH)


http://biblioclub.ru/index.php?page=book_red&id=436040
http://biblioclub.ru/index.php?page=book&id=239521
http://biblioclub.ru/index.php?page=book&id=68969
http://dx.doi.org/10.1017/S002211209600095X
http://dx.doi.org/10.1017/S0022112097008203

8.1 Ilepevyenb HE0OXOAUMOI0 MPOTrPAMMHOTI0 O0eCIIedeHUs :
HHHGHSHpOBaHHHC IIporpaMMel HE UCITIOJIB3YIOTCS, @ TOJIbKO aBTOPCKHE.

8.2 Ilepeyenr He00XO0AMMBIX MHGOPMALMOHHBIX CHPABOYHBIX CHCTEM:

Wikipedia

8.3 Ilepeyenb HHGPOPMALMOHHBIX CIIPABOYHBIX CHUCTEM:
1. CrpaBouno-npaBoBas cucrema «Koncynsrant [Tnroc» (http://www.consultant.ru)
2. DnektponHas oudnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

9. MaTepuajibHO-TeXHUYeCKasi 0a3a, He00X0AMMAS JIsl OCYIIeCTBJICHUS

00pa30BaTeJbHOI0 MPOLECCA MO JUCHUIINHE (MOTYJIIO).

Pacnipenenenne BUIOB MaTepUalbHO-TEXHHUYECKOTO OOECIEUYECHHS IO BUIAM 3aHITHI

MMpeaACTaBJICHO B Ta6n1/1ue.

HanmenoBanue
CIIEIIUAJIbHBIX TOMEIIEHUHN

OcHaIIIeHHOCTh
CIIequaJIbHbBIX HOMCHICHI/Iﬁ

Ilepeuens JIMIIEH3MOHHOTO
MPOrPaMMHOT0 00eCIICUCeHUS

Y4eOHbIe ayTUTOPHUH IS TIPO-
BEJECHMS 3aHATHI JEKIIHOHHOTO
THIIA

(302H, 303H, 308H, 309H,
505A, 507A)

Mebens: yueOHas MeOenb.
TexHu4yeckue cpencraa ooyde-
HUS: DKPaH, IPOEKTOP, KOMITbIO-
Tep

CpPEACTBO MOATOTOBKHU MPE3CH-
taruii MS PowerPoint;
MaTeMaTUYeCKHI MaKeT

MathCAD

Y4eOHbIC ayTuTOPUH I TIPO-
BEJICHUS J1aDOpaTOpHBIX padoT,
TPYNIMOBBIX W HHIAWBHIYATbHBIX
KOHCYJbTaIUI

(301H, 309H, 316H, 320H)

Mebenb: yueOHas MeOeb.
TexHU4YeCcKue cpencTBa ooyde-
HHUSL: 9KPaH, IPOEKTOP, KOMIIbIO-
Tep ¢ noCTynoM K cetu «MHTep-
HET» U B 3JICKTPOHHYIO HH(OP-
MAaI[MOHHO-00pa30BaTEIbHYIO
Cpejly OpraHu3aIfu

WuTepHeT-0pay3epsl 1j1s mpo-
CMOTpa CalTOB B ceTH MHTEp-
HET;

CpPEACTBO MOATOTOBKYU IPE3CH-
tauuit MS PowerPoint;
MaTeMaTUYECKUI NTaKeT

MathCAD

VYueOHble ayJUTOPUH IS TIPO-
BEJICHUS TEKYLIEH U IPOMEXKY-
TOYHOM aTTecTalluu

(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebenb: yueOHast MmeOenb.
TexHUYeCKHE CpelicTBa 00yde-
HUS: 9KpaH, IPOEKTOP, KOMIIbIO-
Tep

MaTteMaTHYECKUH MTaKET
MathCAD

Jl51s caMocTOsTeNbHOM paboThl 00YYAIOIMIMXCS MPEAYCMOTPEHBI TOMEIIEHUS, YKOMILICK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENIbI0, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOU C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTu «MHTepHeT» u obecredeHneM J0CTyIa B 3JIEKTPOHHYIO MHGOP-
MallMOHHO-00Pa30BaTEILHYIO CPElY YHUBEPCHUTETA.


http://www.consultant.ru/
http://www.elibrary.ru)/

HaumenoBaHue moMereHuii
JUISL CAMOCTOSITEITFHOM PabOTHI
00yJaronmxcs

OCHAIIIEHHOCTh MTOMEIICHHU
JUTSL CAMOCTOSITEIILHOM pabOThI
00yJaronuxcs

[TepeueHs MIIEH3MOHHOTO
MIPOTPaAMMHOTO 00ECTICUCHHUS

ITomenienue nist caMocTos-
TEIHHON pabOThI 00yJaIOIIUXCS
(anTanbHbIHM 3a1 HaywHoit On6-
JIMOTEKH)

Mebenb: yueOHas MeOenb
KoMmImiekT crenuann3npoBan-
HOI MeOenr: KOMITBIOTEPHBIC
CTOJIBI

O6opynoBaHue: KOMIBIOTEPHAS
TEXHUKA C TIOJKITIOUCHHEM K
MH()OPMAITMOHHO-
KOMMYHUKAIIMOHHOU ceTu «H-
TEPHET» U JIOCTYIIOM B DJICK-
TPOHHYIO HH()OPMAIITOHHO-
oOpa3oBarenbpHyI0 cpexy oOpa-
30BaTEJILHOM OpraHu3aIiy, Beo-
KaMepbl, KOMMYHHUKAITHOHHOE
o0opyoBanue, 00eCreYnBar0-
iee JOCTYI K CETH HHTEPHET
(mpoBoOHOE COeaMHEHNE U Oec-
MPOBOJIHOE COCTMHEHHUE IO TEX-
Honoruu Wi-Fi)

WuTepueT-0pay3eps! s mpo-
CMOTpa caidToB B ceTu MIHTEp-
HET;

CPEACTBO MOATOTOBKHU IPE3CH-
tauuit MS PowerPoint

ITomenienue nis caMocTos-
TeJTHHON pabOThl 0OYJAIOIIUXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

MeOGenb: yueOHas meOens.
[onkmouenne kK HHGOPMAITH-
OHHO'KOMMyHHKaHHOHHOﬁ CECTHU
«IHTEpHET» U AOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALMOHHO-
obpa3zoBarenpHYyIO cpexy oOpa-
30BaTEJILHON OpraHu3aluu

Wntepuer-6pay3epsl AJs Mpo-
CMOTpa CalTOB B ceTH MHTep-
HeT;

CpEeJICTBO MOJATOTOBKH Mpe3eH-
taiuit MS PowerPoint




