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AHHOTALMS

B kxypce wu3maraioTcsi OCHOBHBIE CBEIEHHUS O KJIACCHUECKUX U COBPEMEHHBIX YHCIEHHBIX
METOJax PpeIICHUS Pa3IMYHBIX MPUKIAJHBIX 3324 C HCIOJIb30BAaHHEM S3bIKa MPOrPaMMHPOBAHUS
Pyhton. B xypce 3arparuBaroTcsi Takue TeMbI KaK: IPsSMbIE U UTEPAIIMOHHBIE METO/IbI PEIICHUS CUCTEM
JTMHEHHBIX aNTeOpanveckux YpaBHEHUH, pelIeHne HeIMHEWHbIX anreOpandecKiuX W TPAHCICHICHTHBIX
ypaBHEHUIT; HHTEpHIONupoBanue, auddepeHIpoBaHNe U HHTETPUPOBAHKE, PEIICHNE KPAeBbIX 3a1ad
n 3amaq  Komm 1 oObIKHOBEHHBIX I depeHInanbHbIX YpaBHEHUH, a TaK)Ke METOAbl PEIIeHHUs
CMEIIaHHBIX KPaeBBIX 3a7ad /Uil MU PepeHIINaIbHbIX YPaBHEHUH B YaCTHBIX NMPOU3BOIHBIX. Kaxmas
TeMa WUIIOCTPUPYETCS C HCHOJIb30BAHMEM HWHTEPAKTHBHBIX CPEACTB fA3bIKA IMPOrPAaMMHPOBAHUS
Python u cpenctB Jupiter notebook. B mporecce oOyueHHs, CTYIEHTbl y4aTcsl pealin30BBIBATH
pa3NUYHBIC YHUCIEHHBIE aJNTOPUTMBI B BHJE TNPOTPAMMHBIX KOMIUIEKCOB M OHOIMOTEK C
ucnonp3oBanueM Python, 4To mo3BoisieT, B mepByro-oYepeb, OCBOUTH JAaHHBIC aJTOPUTMBI, & BO
BTOPYIO, YIYUIINTh HABBIKU IPOTPAMMHUPOBAHUSI.

B mporecce 0cBOCHUS AUCHUITIMHBL, CTYACHTHI H3yYalOT CIESTYIONIHHA TEXHOIOTHYECKUN CTIK:
Jupiter notebook, Anaconda, LaTex, Python u ero 6u6nuorexku, Miro, Wolfram|Alpha.

1.  LEJU U 3AJAYU OCBOEHUS YYEBHOM JUCLHUTNIIUHBI

Lenbto ocBOEHMSI yUeOHOM TUCIMITIIMHBI SIBIISETCS

- O3HAKOMJICHHE CTY/IEHTOB C OCHOBAaMH YMCIIEHHBIX METOJIOB M ()OPMHUPOBAHUE Yy HUX YMEHH
Y HaBBIKOB pPEIIEHUs MPAKTHYECKUX 3a/1a4;

- (opMupoBaHMEe HaBHIKOB aHalMM3a W OOpPaOOTKM TMOJYYEHHBIX NPU BBIMOJHEHHE
1a00paTOPHBIX PabOT PE3yJIBTATOB, & TAKIKE MX CUCTEMATH3AIMs B OPME HAYIHOTO OTYETA;

- pa3BUTHE HABBIKOB TPOTPAMMHUPOBAHHS W Pa3pabOTKH 3aKOHYCHHBIX TIPOTPAMM C
UCTIONIb30BaHUEM SI3bIKa IporpammupoBanus Python.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO

Jlis  yCHemHOro OCBOEHUS AMCHUUIUIMHBI HEOOXOAUMBbI 0a30Bble 3HAHMS CIEAYIOLIUX
JTUCIUILTAH MAaTEeMaTUYECKOTO [IUKIIA!

"] nuueitHas anrebpa;

] oObIkHOBEHHBIE UG PEepeHIINaTbHbIC YPABHEHUS;

[l MmaTeMaTUYeCKHI aHAIN3;

] MHTETpaNbHBIC YPaBHEHHUS,

a TaKk)Ke TUCIHMIUIMH U3 IIHKJIa KOMITBIOTEPHBIX HAYK:

o Madopmaruka;

o IIporpammupoBanue Ha 1r000M si3bike C/C++/Basic/Python/Matlabu nip.

Matepuan Kypca MOXKET ObITh HCIOJB30BaH B MEPBYIO OYEPEab MPHU MOATOTOBKE BBIMYCKHBIX
KBaJIM(HUKAIIMOHHBIX PalOT, s pelleHusl 3a1ad C HCIOJIb30BAaHHEM METOJI0B BbIUYHCIUTEIHLHON
MaTeMaTuku. Taxke mMaTepuan JaHHOTO Kypca MOXKET OBITh HCIIONIb30BaH KaK OCHOBA, JJs Oolee
yIIIyOJIEHHOTO W3YYEHHUS BBIYMCIMTEIBHON MaTeMaTWKd (B YAaCTHOCTH, MpPHU PpEHICHWH 3anad,
CBSI3aHHBIX C YPaBHEHUSMHU B YACTHBIX MPOW3BOJIHBIX, METOJaMHU ONTHMHU3AIMK H T.I.). HekoTopsie
TEMBI Kypca, MOTYT OBITh MOJIE3HBIM TeM, KTO W3ydaeT MPHUKIIAIHBIC METO/IbI aHAJTN3 JaHHBIX.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIE KOMIIETESHIHH:

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIINN

OIIK-3 [1] — CriocobeH nmpoBOAUTH
IKCTIEPUMEHTAIbHBIE HCCIICTOBAHUS U
M3MepeHusi, 00pabaTeIBaTh U
NPEACTaBISATh MOJTY4YECHHBIE JJAHHBIE C
yUeTOM CTienn (KN ONOTEXHUYECKIX
CHCTEM U TEXHOJIOTHUI

OIIK-4 [1] — CnocobeHn moHUMATh
MIPUHIIAITEI pA0OTHI COBPEMECHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI 1
WCIIOIB30BATh UX JIJIS PEIICHHS 337124
npodeccroHaNbHO eI TEeTbHOCTH

YKII-1 [1] — Cnocoben B uppoBoit
CpeJie UCII0Ib30BaTh Pa3InYHbIC
(pOBBIE CPEIICTBA, TO3BOJISOIIHEC
BO B3aMMOJICHCTBHUH C IPYTUMH
JIOJIbMH JIOCTUTaTh IMOCTaBJICHHBIX
neneu

VKI-2 [1] — Cnocoben uckarhb
HY’KHBIC HCTOYHUKH HH()OPMALIUU U
JaHHbBIE, BOCIPUHUMATb,
aHAJIM3MPOBATh, 3AIIOMUHATH U

Kon n naumMeHoBaHMe UHIUKATOPA JOCTUXKEHUS
KOMITETEHIIUH

3-OI1K-3 [1] — 3HaTh MOAXO0BI K TIPOBEICHUIO
SKCHEPUMEHTAIIbHBIX HCCIIEIOBAHUN U U3MEPEHHU,
00paboTKe M MPEICTABICHUIO MTOyIEHHBIX JaHHBIX
V-OIIK-3 [1] — YMeTs IpoBOANUTE IKCIIEPUMEHTAJIbHbBIE
UCCIIEIOBAaHHS U M3MEpPEeHHsI, 00padaThIBaTh U MPEACTABIATH
MOJTyYEHHBIE JJAaHHBIE C YYETOM CHEIH(PUKU OMOTEXHUIECKUX
CHCTEM M TEXHOJIOTUI

B-OI1IK-3 [1] — Binaners npeacTaBieHUEM NOJTYYEHHBIX
SKCTIEPUMEHTAIIbHBIX TAHHBIX C YUYETOM CIICIU(PUKH
OMOTEXHUYECKUX CHUCTEM U TEXHOJOTHUH.

3-OIIK-4 [1] — 3Hath: 3HaeT UHGOPMAITMOHHBIE CHCTEMBI U
TEXHOJIOTHH, B TOM YHCJIE€ OTEYECTBEHHOTO TPOU3BOICTBA
V-OIIK-4 [1] — YMmeTh: ymMeeT UCO0JIb30BaTh
WHCTPYMEHTAJIbHBIE CPEICTBA MH(POPMAIIMOHHBIX
TEXHOJIOTHH [Tl pelieHus npodeccnoHalbHbIX 3a1a4
B-OIIK-4 [1] — Binanmets: BiageeT nporpecCUBHbBIMU
METOJIJaMU MPOEKTUPOBAHUS IPUOOPOB C UCIIOIH30BAHHEM
WH(POPMAITMOHHBIX TEXHOJIOTHI

Y-VKI-1 [1] — YMeTh: BRIOUPATh COBPEMEHHEIC
nH(GOPMAIIMOHHBIE TEXHOJIOTUU U IIU(PPOBBIE CPEICTBA
KOMMYHUKAIMHU, B TOM YUCJIE€ OT€YECTBEHHOTO MPOU3BO/ICTBA,
a TaK)Ke yCTaHABIIMBATh U MOJICPKUBATh KOHTAKTHI,
00eCIeYNBAIOIINE YCICITHYIO pa00Ty B KOJUICKTHUBE U
IPUMEHSATb OCHOBHBIE METO/IbI 1 HOPMBI COLIUATBHOTO
B3aUMOJICUCTBUS JJI pealnu3alii CBOeH poJid U
B3aMMOJICHCTBYS BHYTPH KOMaH[IbI C UCTIOJIb30BAHUEM
JTUCTAHIIMOHHBIX TEXHOJIOTHUMA

3-VKII-1 [1] — 3HaTh: coBpeMeHHbIE HHPOPMAITMOHHBIE
TEXHOJIOTHH U ITU(POBBIE CPEJCTBA KOMMYHUKAIIUU, B TOM
YHClie 0TE€YECTBEHHOT'O TPOU3BOJICTBA, & TAKKE OCHOBHBIE
MPUEMBI U HOPMBI COIIMATBLHOTO B3aUMOJICHCTBUSI U
TEXHOJIOTHH MEXIMYHOCTHOMN U IPyNMOBONM KOMMYHHKAITIH C
WCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX TEXHOJIOTHIA

B-YKII-1 [1] — BrageTs: HaBbIKaMu TPUMEHEHUS
COBPEMEHHBIX MHPOPMAITMOHHBIX TEXHOJIOTHH U ITU(POBBIX
CPEICTB KOMMYHHUKAIIMH, B TOM YHUCJI€ OTE€YECTBEHHOTO
MPOU3BOCTBA, a TAKXKE METOJIaMU U TPUEMAMU COITUATIBHOTO
B3aMMOJICHCTBYS U pabOTHl B KOMaH/I€ C UCTOIb30BaHUEM
JTUCTAHIIMOHHBIX TEXHOJIOTUMA

3-VKII-2 [1] — 3uaTe: MmeToauku coopa u 00paboTku
UH(OPMAIIUH C UCTIONB30BaHUEM U(PPOBBIX CPEJICTB, a
TaK)Ke aKTyallbHBIC POCCUNCKHE U 3apYOC)KHBIC HCTOYHUKHI
uHdopmaruu B chepe npodecCHoHATbHON ACSITEIIBHOCTH,




nepeaaBaTh HHPOPMALIUIO C
WCTIOJIh30BaHUEM U(POBBIX CPEJICTB,
a TaKk)Ke ¢ OMOIIBIO AITOPUTMOB IIPH
paboTe ¢ MoJy4eHHbIMH U3
Pa3IUYHBIX UCTOYHUKOB JIaHHBIMU C
1enbio (G PEeKTUBHOTO
UCIOJIb30BAHUS MOTYYEHHON
nH(pOpMaLnU AJIs pelIeHus 3aa4

YKII-3 [1] — Cnocoben cTtaBuTh cebe
00pazoBaTeNbHbIE TSN MO
BO3HUKAIOIINE )KU3HEHHBIE 3a1a4H,
oI0UPaTh CIOCOOBI PELICHUS U
CpeACTBa pa3BUTHUSA (B TOM YHCIIE C
WCII0JIb30BaHNUEM LU POBHIX
CpPEZCTB) APYIMX HEOOXOIUMBIX
KOMIIETECHIIU I

HPUHIMIBL, METOJIbI M CPEJICTBA PEILICHHSI CTaHIAPTHBIX
3a/1a4 Npo(ecCUOHANBHOM 1eATEIbHOCTH C UCTIOIb30BAaHUEM
UQPPOBBIX CPEJCTB U C YIETOM OCHOBHBIX TPeOOBaHUI
nH(pOpMaLMOHHON 6E€301MacCHOCTH

V-VKII-2 [1] — YMeTh: NpuMeHSTh METOAMKH ITOUCKa, cOopa
1 00paboTKK MH(MOPMAITUH; C UCTIOJIH30BAaHNEM ITU(PPOBBIX
CPEJICTB, OCYIECTBIIATh KPUTUYECKUI aHAJIN3 U CUHTE3
nH(pOpMalnH, MOTYYEHHON U3 Pa3HbIX HICTOYHUKOB, U
pelaTh cTaHAapTHBIE 3a7a4u NPo(ecCHOHANIBHOM
JESITeIbHOCTH C UCIIOJIBb30BaHUEM LIU(PPOBBIX CPEJICTB U C
YU€TOM OCHOBHBIX TpeOOBaHM HHPOPMALIMOHHOM
0€30MMacHOCTH

B-VYKII-2 [1] — Bnanets: MeTogamu moucka, coopa u
00paboTKH, KPUTUYECKOTO aHaJIN3a U CHHTE3a UH(OopMaLuu ¢
UCIIOJIb30BaHUEM LU(POBBIX CPEICTB IS pEIICHUS
MOCTABJIEHHBIX 3aJ[a4, HaBbIKaMH IMOATOTOBKH 0030pOB,
aHHOTAIlM{, COCTaBICHUA pedepaToB, HAYUHBIX TOKIIAOB,
nyOnukanuii 1 6ubauorpadguu Mo HayqHo-
UCCIIEI0BATEIbCKON PaboTe C NCIOIB30BAHNEM LIU(POBBIX
CPEJICTB | C YYETOM TpeOoBaHUI HHPOPMAITMOHHON
6e30macHOCTH

3-VKII-3 [1] — 3Hatb: ocHOBHBIE TpHEMbI 3(h(HEKTUBHOTO
yIpaBieHUs] COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METO/IUKH
CaMOKOHTPOJIsI, CAMOPA3BUTUS U caMOOOpa30BaHUs Ha
IPOTSKEHUU BCEH )KU3HU C UCIIOJIb30BAHUEM LIU(POBBIX
CPEICTB

V-YKI-3 [1] — YMeTh: 53QppeKTUBHO MIIaHUPOBATH U
KOHTPOJIMPOBATH COOCTBEHHOE BPEeMs, UCII0JIb30BAaTh METOIbI
caMOperyJisiliuK, CaMOPa3BUTHS U CaMOOOYUYEHHSI B TEUCHHE
BCEH KU3HU C UCTOJIb30BaHUEM LIU(POBBIX CPEICTB
B-VKII-3 [1] — BnageTs: MeTogamu ynpaBieHUS
COOCTBEHHBIM BpEMEHEM, TEXHOJIOTUSIMH ITPUOOPETEHUS.
UCIIOJIb30BaHUS M OOHOBJIEHUS COLIMOKYJIBTYPHBIX U
npodeccnoHaIbHbIX 3HAaHUM, YMEHUI, U HaBBIKOB;
METOJIMKaMU CaMOpa3BUTHS U CaMO0Opa30BaHuUs B TEUEHHE
BCEH JKU3HU C UCTIOJIb30BaHUEM LIU(POBBIX CPE/ICTB

HpO(I)eCCI/IOHaHBHLIC KOMICTCHIIMKN B COOTBCCTBHMM C 3aJadyaMH H 00BbEKTaMU (O6J’IaCT}IMI/I

3HaHUi) TPopeCCUOHATHLHOM e TeTFHOCTH:

3apaua O0bekT wiu odaactsb | Kog u HanmenoBanme Koa 1 HaumeHoBaHue
npodeccuoHaIbLHOM 3HAHUSA npogeccuoHaAILHOM HHAUKATOPA
aesiteabHocTH (3I1/1) KOMIIETeHIIMH; JOCTUKEHUA
OcHoBaHue npogeccuoHaAILHOM
(mpodeccuoHaIbHBINH KOMIIETeHIIH
cranaapr-IIC, ananus
onbITA)
Hay4YHO-MCCJIEI0BATEIbCKUN
[IpoBenenue Hayunbix | HoBbie [TK-1 [1] - Cocoben 3-TIK-1[1] - 3naTh
HCCIIEIOBAaHUH Ha OMOMETUIIMHCKHE OIICHUBATh MOJXO/IbI K OLICHKE
U3MEPUTEIILHOM MaTepHajbl U 3P PEKTUBHOCTD 3P PEKTUBHOCTH




000pyI0BaHUU B
COOTBETCTBUH C
WHCTPYKIHUSIMH T10
IKCIUTyaTaIlluu 1
TEXHUUECKOM
JIOKYMEHTaIHEH;
aHaJIN3 Pe3yJIbTaTOB
HCCIICIOBAHYS,
COCTaBJICHUE HAYUYHBIX
OTYETOB H ITOJrOTOBKA
myOIuKauii o Teme
HCCIICIOBAHMS; aHAJIN3
HMEIOIIUXCS METOJIOB U
obopyoBaHus,
CBSI3aHHBIX C
MoauduKauein
CBOICTB
HaHOMAaTEPHUAJIOB U
HaHOCTPYKTYP;
KOHTPOJIb Ka4eCTBa
HOBBIX METOJIOB
W3MEPCHHUS
rnapameTpoB
HaHOMAaTEPHUAJIOB U
HaHOCTPYKTYp; OLICHKa
BPEMEHHBIX 3aTpaT Ha
CTaHJIapPTHHIE U
HECTaHJIapTHBIC
METObl U3MEPEHUS
rapameTpoB
HAaHOMATEPHAIIOB U
HaHOCTPYKTYP.
[IpoBenenue meaunko-
OHOJIOTHYSCKUX
SKCIEPUMEHTOB C
HCIIOJIL30BaHUEM
HAaHOMATEPHUAJIOB;
o0paboTka
pe3yNbTaToB
HCCIEIOBaHUS C
MIPUMEHEHUEM
COBPEMEHHBIX
TEXHOJIOTHI; aHaIN3
AKCTIEPUMEHTAIIbHBIX
IaHHBIX, COCTABICHHE
OTYETOB U HAYYHBIX
myOIuKanui mo
pe3yapTaTtaMm
MPOBEACHHBIX
HCCIEIOBAHMI; OIICHKA
s dexTuBHOCTH
MIPUMCHCHHUS

TCXHOJIOTHH,
CBs3aHHBIC C
HaHOMAaTcpuajIaMu U
HaHOTCXHOJIOTHAMHA

Hosrie
OMOMEIUIIMHCKHE
MaTepuaibl U
TEXHOJIOTHH,
CBsI3aHHBIE C
HaHOMAaTepHaJlaMy U
HAaHOTEXHOJIOTUIMU

MPUMEHEHUS
OMOTEXHUYECKUX CUCTEM
U TEXHOJIOTUH

OcHosanue:
[TpodeccuonanbHpIi
crangapt: 26.014,
40.104

[TK-2 [1] - Criocoben k
MOJITOTOBKE U aHAIH3Y
HKCIIEPUMEHTATbHBIX
JTAHHBIX, COCTABJICHHE
OTYETOB U HAYYHBIX
myOnuKanui no
pe3yJabTatamMm
IIPOBEJEHHBIX padoT,
ydacTHe BO BHEJPEHUH
pe3yIbTaTOB B MEAUKO-
OMOIOTHYECKYIO
MPaKTUKY

OcnosaHue:
[TpodeccuonanbHpIi
crangapt: 26.014

MPUMEHEHUS
OMOTEXHUYECKUX
CHCTEM U TEXHOJIOTHUIA;
V-IIK-1[1] - Y™meTs
MIPOBOANTH OIICHKY

s dexTuBHOCTH
MIPUMEHEHUS
OMOTEXHUYECKUX
CHCTEM U TEXHOJIOTHUI;
B-TIK-1[1] - Bnagets
OLICHKOM

s dexTuBHOCTH
MIPUMEHEHUS
OMOTEXHUYCCKUX
CHCTEM U TEXHOJIOTUH

3-1IK-2[1] - 3naTh
MOJIFOTOBKY M aHAJIN3
HKCHIEPUMEHTATBHBIX
JTAaHHBIX, COCTABJIEHNE
OTYETOB M HAYYHbIX
myOnauKanui no
pe3yJabTatamMm
IIPOBEJEHHBIX padoT,
ydacTHe BO BHEJPEHUH
pe3ynbTaToOB B MEAUKO-
OMOJIOTHYECKYIO
NPaKTUKY;

V-IIK-2[1] - YmeTh
COCTaBJIATh OTYETHI U
Hay4HbIe ITyOIMKaluu
0 pe3yJibTaTaM
IPOBEIEHHBIX PaldoT,
y4acTHe BO BHEAPEHHUH
pe3yabTaTOB B MEAMKO-
OMOJIOTUYECKYIO




OHMOTECXHUYCCKUX
CHUCTEM M TEXHOJIOTHH;
MPOBE/ICHUE
JUTEPATYPHOTO U
[MATEHTHOI'O ITOMCKA
MHHOBAIIMOHHBIX
METOIOB TIOJYYCHUS
HaHOMATEPHAIIOB IS
OMOMEIUIIMHCKHIX
MIPUMEHEHHH.

MPaKTUKY;
B-I1K-2[1] - Bnagets
MMOJATOTOBKOM 1
aHaJIM30M
AKCIIEPUMEHTAIBHBIX
JTaHHBIX

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUATLJIAHBI

Hampasnenus/uenun
BOCIIUTAHHS
[IpodeccuonanbHoe
BOCIIMTaHHE

3agaum BocriuTaHus (Kox)

Co3znanue ycioBui,
oOecrieunBarONINX, ((OPMUPOBAHKE
TBOPYECKOTO
WHXXEHEPHOT0/TIPO(heCCHOHATEHOTO
MBIIJICHHSI, HABBIKOB OPTaHU3AINH
KOJIJIEKTUBHOU MPOEKTHOMN
nesitenbHocTH (B22)

BocnurarenbHbIN TOTEHITAAT
JUCITUTUINH

1.Mcnons3oBanue
BOCITMTATEIBHOIO ITIOTCHITHAIIA
JTUCITUILIAH TIPO(ECCUOHATLHOTO
MOJTYJISI ISl Pa3BUTHS HABBIKOB
KOMMYHUKaIMHU, KOMaHIHON
paboTHI M JINJIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIIJIEHUS, CTPEMIICHUS
CIIeZIOBATh B MPO(ECCHOHATLHON
JIESITEIbHOCTH HOpMaM
MOBEIEHUS, 00ECIIEYNBAIOIINIM
HPABCTBEHHBIN XapakTep
TPYIOBOH AESITEIBHOCTU U
HEeCTy>KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 MPUHSTHIE
pEeIIeHUs Yepe3 MOrOTOBKY
IPYMIOBBIX KYPCOBBIX PaboT u
MPAKTUYECKUX 3aaHUM,
pelieHne KelcoB, MPOX0XKICHHUE
MIpakTUK 1 noaroroBky BKP.

2 .Wcnonw3oBanue
BOCITUTATEILHOrO MOTEHIIHANA
JTUCITUILIAH TIPO(ECCUOHATEHOTO
MOAYJIS JUIst: - (DOPMUPOBAHUS
MIPOU3BOJCTBEHHOIO
KOJUIEKTUBH3MA B XOJIE
COBMECTHOTO PEILIECHUS KaK
MOJICJIBHBIX, TaK U TIPAKTHIECKUX
3a/1a4, a TAaKXKe MyTeM
MOAKPETUICHHE PalliOHATBHO-
TEXHOJIOTHYCCKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeSITeIIbHOCTH SMOIMOHAIbHEIM
s dexTom ycremHoro
B3aUMOJICHCTBUS, OLYIICHUEM
pocta o6miei 3ppekTuBHOCTH
MIpY pacrpeieIEHUH TPOCKTHBIX




[Ipodeccuonansroe
BOCIITUTAHUC

Co3znanue ycioBui,

o0ecrneunBaroIux, GopMupoBaHUE
KyJIbTYpbl HHPOPMALIMOHHOM

6e3onacHoctu (B23)

3a]1a4 B COOTBETCTBUU C
CHUJIbHBIMH KOMTIETEHTHOCTHBIMH
Y HYMOIIMOHAJILHBIMU CBOMCTBAMHU
YJIEHOB MPOEKTHOW I'PYIIIIBIL.
Hcnonb3oBanue
BOCIHUTATEIHHOTO NMOTEHIIMANIA
JUCLUIUIMH TPOQeCcCHOHATBHOTO
MoyJIst UTsl pOpMHUpPOBaHUE
0a30BBIX HABBIKOB
nH(pOpMallMOHHON 6€30MacHOCTH
4yepes U3yueHUe MOCIENCTBUM
XaJaTHOTO OTHOIICHHS K paboTe
¢ MHGOPMAITMOHHBIMU
cHCcTeMaMH, 0a3aMU JaHHBIX
(BKJTIIOUAs NMEPCOHAIbHbBIE
JaHHbIE), MpHEMax U MEeToAax
3JI0yMBILIIIEHHUKOB,
MOTEHLUAIbHOM ypOHE
10JIb30BATENSIM.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN JUCIHUATLIUHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

Ne HaumMmeHnoBaHue
.1 pasaesa yueOHoi
JUCIUTIIMHBI

Henenn
Jlexknuu/ Ilpaxr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoTsbl, 4ac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HepeIs)

MakcnMaJdbHBIN

0aJi1 3a pazgea™*
ATTecTanus
pasneaa (popma*,
HeJ1eJst)
HNuaukaropsl
OCBOEHHS
KOMIOATAHIINA

5 Cemecmp

1 Pa3nen 1

1-8 16/0/16

\O]
()]

KN

|

oo

W
1




Pa3nen 2

9-16

16/0/16

25

KU-16

YKII-

VKII-

3-
OIIK-

V-
OIIK-




Hmoeo 3a 5 Cemecmp

32/0/32

50

KonTpoabhbie
MepOonpusiTUs
Cemectp

3a

5

50







* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OanioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H
(unn) 3K3aMeH

CoxpalieHne HaMMEHOBAaHUH (POPM TEKYILEr0 KOHTPOJIS U aTTECTALUH Pa3/AeiioB:

O06o3na | I[To1HOe HaMMeHOBaHMe
YyeHHe
KU1 KoHTposib 1o uroram
€) DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:kanue Jlek., | IIp./cem. | JIa6.,
" yac. , yac. yac.
5 Cemecmp 32 0 32
1-8 Paznen 1 16 0 16
1-6 Tema 1. BBegenne. Untepnosiuposanue, Bcero aytuTOpHBIX 4acoB
aupPepeHuupoBaHue U MHTErPUPOBAHNME NP MOMOLIU 10 | 0 | 10
Python. Omnnaiin
JlaeTcs kpaTkas XxapakTepucTHKa npeamera. PaccmatpuBaroTest | () 0 0

HWCTOPUYECKUE MTPEANIOCHUIKY K Pa3BUTHIO METOJIOB
BBIYMCIIMTEIbHOM MAaTEMAaTUKH KaK CaMOCTOSITEIBLHOTO pa3zena
Haykd. ONMUCHIBAIOTCS U WILTIOCTPUPYIOTCS TPUMEPAMU
OTJINYUS BBIYMCIUTEIbHON MAaTEMATUKH OT APYTUX JUCLHUIIINH
MaTE€MaTHYECKOro MKJIA.

OO0cy)xaaroTcs METOAbI HHTEPIONSAINH (DYHKIIHHA, T.€. METOIBI
MO3BOJIAIOIINE IO KOHEYHOMY Ha0opy 3HauU€HUM (YHKIINH B
HEKOTOPBIX TOYKAX MPUOIIIKEHHO BOCCTAHOBUTH €€ BUI.
[IpuBoasTCs mpocTeire npuMepsl MOJITMHOMHATIBHON
UHTEpIoNALUU. PaccMaTpuBaloTcs HHTEPIOISIIMOHHBIE
nonnHoMBI Jlarpanxa u Hetorona. TouHOCTE MHTEPHIONSAIUN
o Jlarpamky. MUHUMH3AIAH OMIMOKHA WHTEPIIOJISIIMA T10
Jlarpamxy ¢ npuMeHEeHHEM HyJIel TOJIMHOMOB YeOkbIieRa.
O6cyxmaercst 00yCIOBICHHOCTh 3a1a4l TTOJTUHOMHUATHHON
unTepnonsuuu. C ucnonap3oBanueM si3bika Python
WJUTIOCTPUPYIOTCS OCOOEHHOCTH ITOJIMHOMHUAJIBHOM
MHTEpnoJALMU. [[aroTcs COOTBETCTBYIOIIUE TPUMEDBI.
PaccmaTpuBaroTcst METO/IbI HHTEPIOJSALUH IIPY OMOIIH
criaiiHoB. OCHOBHOE BHUMAHME YICNISIETCS KYCOUHO-TMHEHHOM
MHTEPIOJISIIAN 1 UHTEPHOJISAIMU IPU TIOMOIIN KyOHUECKUX
nosimHOMOB. C HCTIOBb30BaHUEM si3bika Python
WJUTIOCTPUPYIOTCS OCOOEHHOCTH CIIJIAatHOBON MHTEPIOJISALUH.
OO6cyxmaroTcs METO1bl MHTEPIOJISIUH 7S CITydas KpaTHBIX
y3JI0B UHTEPHOJIALMH (ITOJIMHOM DPMHUTA).

Takxe WITIOCTPUPYIOTCS 0a30Bbie GYHKIIUK U OUOIHOTEKH
s3p1ka Python, co3manHble 1S pereHst 3a1a4i YUCIICHHOTO
WHTEPIIOJIMPOBAHMSL.




[TonsiTHE TpOCTPaHCTBEHHOM CETKU. UHCIIeHHOE
muddepennrpoBanue GpyHkimii. JIeBbIi, mpaBbie U
LEHTpaJbHbIE PA3HOCTU. MeToa HeonpeIeIeHHbBIX

K03 PHLIMEHTOB, MeTOX psoB Teitopa u MeTo

¢ depeHIUPOBaHHS UHTEPIOISAIMOHHBIX TOJTHHOMOB.
[Topsiaka anmpOKCUMAIIMU M €r0 OLEHKA JUTS pa3InYHbIX
dbopmyn urcnennoro quddepennupoanus. [Ipumepsr
BBIUMCIICHUS TUTIOBBIX KOHEUHBIX pasHOCTeH Ha si3bike Python.

Meroas! ynciieHHoro uurerpuposanus. ®opmyisl Herotona-
Kotekca. BeiBog MeTO0B PSIMOYTOJIbHUKA, TPANEIUi 1
CuMIICOHA € UCIIOJIB30BAHUEM UHTEPIOJALMOHHOIO IIOJTMHOMA
Jlarpanxa. YucieHHoe MHTErpupoBaHrue MeToI0M [aycca.
Hynu nonunoma Jlarpanka. HTerpuposanue
ObIcTpOoOCHMUTHPYIOMUX (GyHKINNA. OLIEHKa TOTPEITHOCTEH
JAHHBIX METOOB.

7-8 Tema 2. UTepaunoHHble METOAbI pellIeHUs Bcero ayiutopHbIX 4acoB
TPaHCUEHAEHTHBIX YPaBHEHHIA. 6 [0 |6
TpaHcLieHAEHTHBIE ypaBHEHHS. MeTOAbl OTIAEIEHNS KOPHEH. Omtaiig
I'paduueckuii MeTo 1 METO/I ICJIEHUS OTPEe3Ka MOTOoJIaM. 0 0 0
WTepanroHHbIe METO/IbI TOMCKA KOPHEHN TPAHCIIEHIEHTHBIX
ypaBHeHH. MeTon AuXoToMuu (OUCEKIMN) U €ro
Moaupuxanuu. Cepust METOJOB MPOCTHIX UTEPALIUIA: METO]T
penakcauuu, Metoa HproToHa (KacaTelnbHBIX ), METOJT XOP/.

['paHuIbl TPUMEHUMOCTH METO/I0B MTPOCTHIX UTEPALIHil.
Cxxumaroniyie 0TOOpa)KEHUs ¥ HETIOIBIKHASL TOUKA.
I'paduaeckuii cMbICT METOAOB MPOCTHIX UTeparuii. [lorstue
CKOPOCTH CXOJMMOCTH UTEPALIMOHHBIX METOI0B. MeTobl
MPOCTHIX UTEPAIUH B CIIy4ae KPAaTHBIX KOPHEH
TPAHCUEHJECHTHBIX ypaBHEHUH. JleMOHCTpanus IpuMepoB
pelIeHrs TUIOBBIX 33/1a4 Ha si3bike Python.

9-16 Pasnen 2 16 0 16

9-10 Tema 3. 3agaua Koy aj1s1 00LIKHOBEHHBIX Bcero ayiutopHbIx 4acoB
AU depeHINATbHBIX YPABHEHHUI. 4 | 0 | 4
3anaya Komu 115 00bIKHOBEHHOTO AU(HEepeHInanbHOro Omnunaiin
ypaBHenus (OlY) n-oro nopsiaka. Hopmanenas cucrema OAY. | 0 0

Cgenenue 3anaun Komm nns OJY n-oro nopsaka k
HOpMaJIbHOH crucTeMe MU depeHIaIbHbIX ypaBHEHUN
MEepPBOTrO MOPSAKA.

KecTkue u HexKeCTKHUE 3adaun. SIBHBIC U HEIBHBIC METOIbI
pewenus 3anaun Komm. Metoapl pemenus 3agaun Komm amis
OJY nepsoro nopsigka. Meroa Ditnepa, METO NPEIUKTOP-
KoppekTop. OnHocnoiHbie MeTobl. Mepapxus meTonoB PyHre-
Kytra. BeiBog meronoB Pynre-Kytra. Tabnuns! baruepa.
Mmuorocnoitasie MmeToasl. Mepapxus MmeTonoB Anamca.
I'paduueckuii cMbIcT METOJIOB. ATIPUOPHBIE U alIOCTEPUOPHBIE
OIIEHKH ToOYHOCTH MeToAa. [lonpaBka Pynre. JlemoHcTpanus
MIPUMEPOB PEUICHHUs TUITOBBIX 3a/1a4 Ha s3bIke Python.

11-12

Tema 4. KpaeBble 3a1a4u 115l 00bIKHOBEHHBIX
auddepeHINATBHBIX YPABHEHUH W METOIbI pellleHusl
CJIAY c ucnoan3oBanuem Python.

Bcero AYAUTOPHBIX YaCOB

4 |0 | 4

Omnuiaiig




Kpaesas 3amaua mis 00bIKHOBEHHOTO MU (HepeHIINATHEHOTO
ypaBHEHUS BTOPOT0O MOpsAAKa. ANMPOKCUMAIUS TPONU3BOAHBIX
KOHEYHBIMU pazHocTsaMu. KoopnunatHas cerka. [lonstue
HeBs3KU. Vcronbp30BaHNe HEBSI3KU VI OLICHKU MOpPsAKa
aTNMpPOKCHUMAITUH MPOU3BOIHBIX KOHEYHBIMHU PA3HOCTSIMHU.
3amena auddepeHIuaIbHOT0 YPAaBHEHHS CUCTEMOM
anreOpandeckux ypaBHeHU. MeTo (PUKTUBHBIX TOUEK ISt
arMmpoOKCUMAIIMKM KPAEBBIX YCIOBUM C MOBBIIIEHHOMN
TOYHOCTBIO. MEeTO/bI pELICHHS] CUCTEM JIMHEMHBIX
anreOpandeckux ypaBHeHui. Meroa nporonku. Heo6xoaumoe
YCIIOBUE /ISl yCTOMYMBOCTH METOA MPOTOHKU. JleMoHcTparus
IPUMEPOB pelIeHMsI TUMIOBBIX 3a7a4 Ha si3bike Python.

13-14

Tema 5. CMemnanHas kKpaeBasi 3a/1a4a /1Jis1 BOJIHOBOT'0
YPaBHeHMSI.

OCHOBHBIE OHATUS KOHEUHO-PA3HOCTHBIX METO/IOB.
[IpoctpancTBeHHO-BpeMeHHas ceTka. [11abion pazHocTHOM
CXEMBI. SIBHBIE U HESIBHBIE pa3HOCTHBIE cxeMbl. [loHsaTHE
HEBA3KH, MOPsI/IKa alMPOKCUMAIMU U yCTOMYUBOCTH
pasHocTHBIX cxeM. [11abnon Tuna “kpect” it OTHOMEPHOTO
BOJIHOBOTO ypaBHeHHUs. [lopsiiok annmpokcuManuu u
YCTOMUMBOCTH Pa3HOCTHOM 3a/aun Ha 11aloHe Tuma “Kpect’.
Hcnonb3oBanne MeToa PUKTUBHBIX TOUYEK JJIS MOTyUEHUS
anmpoOKCUMAIlMU HAaYaJIbHBIX U TPAHUYHBIX YCIOBUU.
HccnenoBanue yCTOMYMBOCTH CXEMBI “KpecT . Y cloBUE
Kypanra. JleMoHCTpalus IpUMepOB pELICHNs TUIIOBBIX 3a/1a4
Ha si3pIke Python.

Bcero ayiuTopHbIX 4acoB

4 |

0

| 4

Owntaiin

0

0

0

15-16

Tema 6. CMelmnanHas KpaeBasi 3a/1a4a /1Jis1 YDPABHEHUA
TEeMJIONMPOBOIHOCTH.

[lectuToueunsiii mabIOH U CEMENUCTBO PA3HOCTHBIX CXEM IS
OJIHOMEPHOTO YPaBHEHHS TEIUIONPOBOIHOCTH. O1ieHKa
MOPsI/IKa alPOKCUMAIMH ISl CXEM Ha OCHOBE
MIECTUTOUCYHOTO 11abaoHa. OOOCHOBAaHNE TPEUMYIIECCTB
CUMMETPUYHOU CXEMBI U CXEMBbI TTOBBIILIEHHON TOUHOCTH.
AHaJIM3 yCTOMYMBOCTH CXE€M Ha OCHOBE MIECTUTOYEYHOTO
mabJiioHa. JleMoHcTpalus IpUMEpPOB PeIlIeHUs TUIIOBBIX 3a7a4
Ha si3pIke Python.

Bcero ayiuTopHbIX 4acoB

4 K | 4
OmnJaiia
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIINNA:

Oo6o3una | [losiHOe HaMMeHOBaHMe
YeHHue

OK OJNEeKTPOHHBINA Kypc

1M [ToTHOTEKCTOBBIN MaTepHran
111 [TOTHOTEKCTOBBIE JIEKLIMHU
BM Buneo-marepuansl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectbl

5CM OJEeKTPOHHBIE CIIPaBOYHBIE MAaTEPUAIIb
ncC WNHTEpaKkTUBHBIN CaUT

TEMbBI JIABOPATOPHBIX PABOT




Heneau | Tembl 3ausTuii / Conepxanue

5 Cemecmp

YucaeHHan HHTEPIIOJA A
Pemraercs 3aJa4da O MMOJIMHOMHUAILHOMN HMHTCPIOJIAINN

Yucaennoe n1udppepeHunpoBaHue
Heo0Oxoaumo anmpoKkcHMHUPOBATh MPOU3BOIHBIE IEPBOTO U
BTOPOTO MOPSIAKA

YucjieHHOEe HHTErpUPOBaHue
HeoOxoaumo peannzoBath METO NPSIMOYTOJIbHUKOB, METO/]
Tpaneuui u meroq Cumncona

IMouck npudIMKEHHBIX 3HAYEHN KOPHell HeJMHeHHbIX
ypPaBHEeHU

HeoOxoaumo peann3oBaTh METOJ] KacaTeIbHBIX U METO/]
HeroTona

Mpubanxkénnoe pemenne 3anaun Komu s QY
Pemaercs 3anaya Ko merogamu Ditnepa, Anamca u PyHre-
KytTa

IIpudau:kénHoe pemenne kpaesoi 3agaun aasa OAY
KpaeBas 3agaua perraercst METOJJOM IPOTOHKH C KPaeBbIMU
YCIIOBUSAMMU, alllIPOKCUMUPYEMBIMH C IIEPBBIM U CO BTOPBIM
HOPSIAKOM TOYHOCTHU

IIpudau:kéHHoe penieHne CMEIAHHON KpaeBo# 3a1a4n
AJIs1 BOJTHOBOI'0 YPABHECHH S

Pemaercs cMemanHas KkpaeBas 3ajja4a ¢ UCIOJIb30BAHUEM
cxemsbl "kpect"

IIpudau:kéHHoe pelieHne CMEIAHHON KpaeBo# 3a1a4n
AJ1s1 YPABHEHHS TeNJIONPOBOJIHOCTH

Pemraercs cMemanHnas kpaeBas 3a1a4a 1)1l HEOAHOPOIHOTO
ypaBHEHMsI TEIJIONPOBOAHOCTH

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

JlexunonHble U 1ab0paTOPHBIE 3aHATUS COMPOBOXKIAIOTCS PA3IMYHBIMU IEMOHCTPALIUOHHBIMU
MaTepuagami, peanu3oBaHHbIMU B Jupiter notebook Ha s3bike Python. [lannbie wmartepuaisl,
MO3BOJISIIOT «HA JIETY» IEMOHCTPUPOBATH OCOOCHHOCTH PacCMaTPUBAEMbIX TEM, BBOJS B KypC SJIEMEHT
UTEPAKTUBHOCTH.

OCHOBHOHM akILEHT B Kypc€ J€laeTcs Ha PElICHMHM IPAKTUYECKHUX 3a7ad, B TOM YUCJIE Ha
MIPUMEHUMOCTH paccMaTpUBAEMBIX MMOJIXOJI0B B MPUKIAAHBIX HccaenoBanusx. [Ipu oOcykaeHuu tem
JIEKIMOHHBIX 3aHATUHN HCIOJIb3YIOTCS MHTEPAKTUBHbBIE (DOPMBI 00YUEHMSI, B YACTHOCTH HCIIOJIb3YIOTCS
MIPE3CeHTAINH, OOCYXIAIOTCSl TOCIEHNE Hay4YHbIe pabOThl, HOBBIE YHCICHHBIE METOABI M CXEMBI,
pacckaspiBaeTcss 0 paboTe ¢ HaydyHOU jmTeparypord. OO0s3aTeNbHBIM SBISETCS CaMOCTOSATEIbHAS
paboTa CTyAECHTOB, BBIIIOJIHEHNE MHAUBHUIyaIbHBIX 3aJaHuil, paboTa ¢ nurepatypoid. [lomumo 3toro,
CTYIEHTBI TOJIY4alOT OIBIT CaMOCTOSITENbHOM MOATOTOBKM 3aKOHUEHHBIX MPOrpaMM, YIyYIIAIOT
HaBBIKM MPOrpaMMHUpOBaHHUA Ha s3bike Python, yuaTtcs cucremarusupoBaTh W TPECTABIATH
pe3yNbTaThl UCCIIEI0BAaHUI B BUIE OTUETOB.

IIpu ocBOeHMM MaTepHala Kypca, CTyAEHbl OCBAUBAIOT CIEAYIOIINNA TEXHOJIOIMYECKUN CTIK:

o Python;

o Jupiter notebook;



o Latex;
o Wolfram|Alpha

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITHNA TEKYUIETo,
PYOEKHOTO U MPOMENKYTOUYHOI'O KOHTPOJISI IO JUCLIUIUIMHE.

CBsa3p Mexnay (opMHUpyeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS

MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerennus NuaukaTopsl 0CBOCHUS ATTeCcTAMOHHOE MEPONIPUATHE
(KII 1)
OIIK-3 3-0OI1K-3 9, K-8, KH1-16
V-0OIIK-3 9, K1-8, KH1-16
B-OIIK-3 9, K1-8, KH-16
OIIK-4 3-OI1K-4 9, K1-8, KH-16
V-OIK-4 D, KU-8, KU-16
B-OIIK-4 9, K1-8, KH1-16
IIK-1 3-TT1K-1 9, K1-8, KH1-16
V-ITK-1 D, KU-8, KU-16
B-IIK-1 9, K1-8, KH1-16
TIK-2 3-I1K-2 9, K1-8, KH1-16
V-IIK-2 9, K1-8, KI1-16
B-TIK-2 9, K1-8, KH1-16
VKII-1 3-VKII-1 D, KU-8, KU-16
V-VKII-1 9, K1-8, KH1-16
B-VKII-1 9, K1-8, KH1-16
VKI1I-2 3-YKII-2 9, K1-8, KH1-16
V-VKII-2 9, K1-8, KH1-16
B-VYKII-2 9, K1-8, KI-16
VKII-3 3-YKII-3 9, K1-8, KH1-16
Y-VKII-3 9, K-8, KH1-16
B-VYKII-3 9, K1-8, KH1-16

HIkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHHU I

[Ikama Ka)XA0ro KOHTPOJIHHOTO MEPOIPHUATHS JISKHUT B Tpenenax orT (0 10 yCTaHOBICHHOTO
MaKCUMaJIbHOI'O Oajljla BKJIIOYMTEILHO. MTorosas arrecranus II0 JHCHHILUIMHE ollcHMBaeTca 1o 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0N CyMMYy OalIJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBITTOJTHECHUH
3a/IaHAK B paMKaX TEKYIIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Htorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUILINHBI
OHCHKa «OTJIMYHO» BBICTABJIISICTCS
90-100 5 _ commiHoy A CTYJICHTY, €CIH OH rn21601<o Y TIPOYHO
YCBOMWJI POTPaMMHBIN MaTepuan,
HNCYCPIBIBAOMIIE, MMOCJICA0OBATEIIBHO,




YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C IPAKTHUKOM, HCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOIIO» BBICTABIISAETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, TpaMOTHO U 110 CYIIECTBY
M3Jaraer ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1eHKa «yIOBJIECTBOPHUTEIBHO

BBICTABIISIETCS CTYJICHTY, €CIIM OH HMEeT
3HAaHMS TOJIBKO OCHOBHOT'O MaTepuaia,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «Y0081€emMEopUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NTPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0)KEHHU IPOTPaMMHOI0 MaTepHaIa.

OneHKa «HEeyI0BIETBOPHTEIHHOY
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOW YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omuOKku. Kak npasuio,
«HEYO0B1eMBEOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEILHOY
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. I1 30 Jlekuuu mo BEIYUCIUTEIBHON MaTeMaTuke : YuebHoe nocobue, Mocksa: IHTepHeT -
YuuBepcurer uHpopMamoHHeix Texronoruii, BMHOM. Jlaboparopus 3uanuii, 2017

2. OU K 90 MaTtematuveckue BOIPOCHI YHCICHHOTO PEIICHHS THIIEPOOIMYSCKUX CUCTEM YPaBHEHHH :
yaeOHoe mocobue, MockBa: ®usmatiut, 2012

3. 519 B30 Yucnennsie MeToas! : yued. mocodue ans By3oB, H. C. baxsanos, H. I1. XKunkos, I'. M.
KobenbkoB, M.: bunom. JIaboparopus 3nanuii, 2006

JOIIOJIHUTEJIbHAS JIMTEPATYPA:
1. 519 U-67 Uncnennsie metoabl Ku.1 YUncnennsiii ananmu3, Mocksa: Akagemus, 2013

2. 519 Y-67 Yucnennsie MeTonbl Ku.2 MeToasl MaTemaTrueckoit ¢pusuku, MockBa: Axkanemus, 2013

[MPOTPAMMHOE OBECIIEYEHUE:



CrenmanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'IBHOC MaTCPHUAJIbHO-TCXHUYICCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYAEHTOB

1. IlpoBeieHue JEKIMOHHBIX U JIAOOPATOPHBIX 3aHATUI

Kypc Bkmouaer B ce0st JIeKIMOHHbIE U JaOopaTopHble 3aHATHA. JlabGopaTopHble 3aHATHS
MIPOBOJIATCS] B KOMIIBIOTEPHOM KJIacce, MMEIOILIeM Bce He0OXoaumMoe 000pyI0BaHUE U YCTaHOBIEHHOE
porpaMMHoOe obecriedyeHre. B Xoxe 3aHATUH B KOMIIBIOTEPHOM KJacCe IIPU  BBINOJIHEHHUU
71a00paTOPHBIX PabOT MPOUCXOAUT IOCIIEOBATEILHOE OCBOCHHE JIEKLIMOHHOIO MaTepuasa, pa3BUTHE
IIPAKTUYECKUX HABBIKOB MCIIOJb30BaHHUsS COBPEMEHHOH BBIYMCIMTENBHON TEXHUKH Ui pPELICHUs
3ajau.

B Hauane kax10ro 1a00paTOPHOro 3aHATHUS CTYJEHTHI [IOJy4YaroT UHAUBHYaJIbHOE 3a/1aHUE 110
paHee MpOCIyIIaHHOMY Ha JIeKIMM Marepuaiy. JlaHHOe 3aHATHE JOJKHO OBITh CIENaHO B TEUEHHUH
nabopaTopHOil paboThl. B cimywyae ecnm CTyJeHT He YCHEBaeT BBINOJHUTH 33/laHUE B TEUYCHHE
1a00paTOpHO pabOTHl JIOMYCKAaeTCs MOATOTOBKA MPOrpamMM CTYACHTaMH JIOMa, OJHAKO B JIAHHOM
cllydae cleiyeT yAensiaTh 0c000e BHUMaHUE IPOBEPKE IOHUMAHUS CTYIEHTaMH BBIITOJIHEHHOW pabOoTHl.
Cnaua maGopatopHoil paOoThl AenuTcs Ha aBa 3Tama. Ha mepBoM »sTame CTyIeHT 00si3aH IMOKa3aTh
KOpPPEKTHO paboTarollyl0o NporpamMmy, OTBETUTh Ha BCE BONPOCHI IO KOAY MpOrpamMmbl H
CaMOCTOSITEJIbHO BHECTH COOTBETCTBYIOUIME IIPAaBKM B MPOrpaMMHBIM KOA 1O JKEJIaHUIO
npenojaBaTens. Ecau cTyleHT cBOOOAHO OPHEHTUPYETCS B IMpOrpamMme, TO CIEIYIOLIUM 3TaroM
crayu paboThl SBJISETCA MPUEM TEOPETUYECKOro Marepuana mo jAaHHoW Teme. Ha manHoM stame
IpernojiaBaTeNlb 3a1aeT CTYACHTY P TEOPETHMYECKHX BOIIPOCOB, Ha KOTOpBIE CTYAEHT 00s3aH
OTBETUTH JUIsl YCIIEUIHOM chaud 3ajaHus. EciM CTyAeHT He OTBE4aeT Ha TEOPETUYECKHE BOIPOCHI
claua 3aJjaHKs HE 3aCUUTHIBAETCS.

Becb HeoOXoIMMBIM, JUIsl YCHEIIHOM clayd BCEX 3aJaHUl, TEOPETUYECKUN MaTepual
W3JIaraeTcs Ha JICKUMOHHBIX 3aHATHUSX, MOCEIIEHHWE KOTOpBIX fABIsETCS 00s3aTenbHbIM. [IpakTrka
MoKasaja, 4To B Cily4ae Ipomycka XOTs Obl OJHOTO JIEKIMOHHOTO 3aHSATHUS, clada 3aJaHus IO
COOTBETCTBYIOLIEH T€ME CYIIECTBEHHO OCIIOKHSAETCH.

Ha ka)x10M 3aHATHM OTMEYaeTCs MOCEIIaeMOCTh CTyIeHTOB. [Ipu u3yueHnn Kypca cTyJeHTam
PEKOMEHAyEeTCSI BHUMATEIbHO O3HAKOMHUTBCS C IMPOrpaMMOM JUCLMIUIMHBI, B3STh B OHOIMOTEKE
PEKOMEH/I0BAaHHYIO JINTEPATYDPY.

2. Opranu3anys KOHTPOJISI yCIIEBAEMOCTH CTYIEHTOB
[Ipu npoBeneHnU TEKYIIEro KOHTPOJIS YCIEBAEMOCTH 1O JUCIUILINHE UCTIOIb3YHOTCS
- 3agaHus



KonTtpons mno wuroram mnpoBoautcs Ha 8 u 16 Henene. IlpomexyTouHass — aTTecTanus
BBICTABJISIETCS. HA OCHOBE DK3aMEHA.

11. YYEBHO-METOJWYECKHWE PEKOMEHIAIIMA IJIS1 IPEIIOJABATEJEN

1. IIpoBenieHue IEKIIMOHHBIX U JA0OPATOPHBIX 3aHIATUN

Kypc Bkitouaer B cebsl JeKIMOHHbIE U JiabopaTopHble 3aHATHS. JlabopaTopHble 3aHSTUS
IIPOBOJIATCS] B KOMIIBIOTEPHOM KJIacCe, MMEIOLIEM BCe HEOOX0uMOe 000pyI0BaHUE U YCTAHOBJIEHHOE
nporpaMMHoe oOecriedeHue. B Xxozme 3aHATUH B KOMIIBIOTEPHOM Kjacce IIpU  BBIOJHEHUU
71a00paTOPHBIX PaOOT MPOMCXOJUT MOCIEI0BATEIbHOE OCBOCHUE JIEKIIMOHHOTO MaTepuaia, pa3BUTHE
IIPAKTUYECKUX HABBIKOB MCIOJIb30BAaHUS COBPEMEHHOW BBIYMCIUTEIBHON TEXHUKHU [UIsl PEIICHUS
3a1a4.

B Havaine kaxa0ro 1a00paTOpHOTo 3aHATUS CTYJEHTHI OJIY4YaloT UHAUBUIYAIBHOE 3aaHHE 110
paHee MPOCIyLIAaHHOMY Ha JIEKIMHM Marepuany. JlaHHOe 3aHATHE NOJKHO OBITh CHEIAaHO B TCUCHHUH
nabopaTopHOil pa®oThl. B ciyuyae ecnu CTYJEHT HE YCHEBAaeT BBINOJHUTH 33/JlaHUE B TEUYCHHE
1a00paTOpHOM paboOThl ONMyCKaeTcs MOATOTOBKA IPOrpamMM CTYAEHTaMM JI0Ma, OJAHAKO B JIaHHOM
cilyyae clielyeT yIensaTh 0co00e BHUMaHHUE ITPOBEPKE MOHUMAHUS CTYI€HTAMHU BbIIOJIHEHHON paObOThI.
Cnaua nabopaTopHoil paboThl AeauTCs Ha JBa 3Tana. Ha mepBom srtame cTyJeHT o0s3aH MOKa3aTh
KOPpPEKTHO paloTaloulyl0 MporpamMmy, OTBETUTb Ha BCE BOIPOCHl IO KOAY MpOrpaMMbl U
CaMOCTOSITEIbBHO BHECTH COOTBETCTBYIOIIME INIPaBKM B MPOTrpaMMHBIA KOJX IO  IKEJIAHUIO
npernojaBatens. Eciau cTyleHT cBOOOAHO OPHEHTHUPYETCS B IMpOrpamMme, TO CIEAYIOIIUM 3TaroM
crayn paboThl SBJSIETCS TMPUEM TEOPETUYECKOrO Marepuana mo JaHHoW Teme. Ha manHOM osTame
IpenoaaBaTeNlb 3a7aeT CTYAEHTY DS TEOPEeTHYECKHX BOIPOCOB, Ha KOTOPBIE CTYAEHT O00s3aH
OTBETUTH JUIsl YCIEHIHOW chauu 3ajaHus. Eciu cTyJeHT He OTBe4aeT Ha TEOPEeTUUYECKHE BOMPOCHI
c/laya 3aJJaHHs HEe 3aCUUTHIBACTCA.

Ha 7nexumoHHBIX 3aHATHAX CHayaja M3JIaraeTcsl TEOPeTHUYeCKUl Marepuan, 3areM
paccMaTpUBAaIOTCS TPUMEpPbl B 3aBUCUMOCTHM OT TeMbl. [IpakTuka mokasama, 4YTO CJexyeT
HCIOJIb30BaTh PAa3JIMYHbIE IPUEMBI BOBJICYEHMSI CTYJEHTOB B TBOPYECKHM IIPOLECC OCBOCHHUSA
y4eOHOro MaTepuala: Orpoc CTYAEHTOB MO COJACPKAHUIO MPOUYUTAHHBIX JIEKIUH, BHI30B CTY/IEHTOB K
JIOCKE JUIsl pelIeHUs TEKYyIlel 3a7jaul, CaMOCTOSITEIbHOE PEIIEHUE 3a7a4u U BBIIIOJIHEHUE AJITOPUTMOB
BPYUYHYIO CO CBEPKOW IPOMEXYTOYHBIX U KOHEYHOI'O pEe3yJbTaTOB pEILEHUs, JAEMOHCTpalus
MpernojaBaTesieM Ha JIOCKE peLIeHHs TUITOBBIX 3ajau.

Ha xaxmom 3aHSATUM cleayeT OTMedaTh IOCEIaeMOCTh CTYIEHTOB. Pexkomenayercsi He
JIOIyCKaTh CTYJCHTOB J0 CAAYM KOHTPOJIBHBIX MEPONPUATHH PErysIspHO MPOMyCKarouux 3aHaTus. Ha
NIEPBOM 3aHATHH HEOOXOAMMO O3HAKOMMTH CTYJEHTOB C MPOrpaMMON JUCLUIUIMHBL, a TaKxke
MIPEUIOKUTh JTUTEPaTypy, KOTopast moTpedyeTcs A YCHEeIHOr0 OCBOSHUS MaTepHala.

2. Opranu3anys KOHTPOJIsI yCIIEBAEMOCTHU CTYIEHTOB

IIpu npoBeeHNH TEKYIEro KOHTPOJIS YCIIEBAEMOCTH 10 AUCLUIUIMHE UCIIOIb3YIOTCS

- 3aganus

Kontposns mo wrtoram mnpoBogutcs Ha 8 m 16 Hemene. IIpomexxyrouHas — arrecTanus
BBICTABJIACTCS HA OCHOBE DK3aMEHa.
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