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CocraBuTeib / COCTABUTENH: MITDVY, noueHt xadeapsl HHOOPMALIMOHHBIX TEXHOJIOTUN U
NPUKIAHHON MAaTEMATUKHU

MECTO pa60TbI, 3aHNMacMas TOJDKHOCTh

-y S Huxonbckuii A.E.  «22» aBrycra 2018 r.

Cb O.N.0. Jara

Penenzent: MITOY. mnpodeccop kadenpsl MHOOPMALMOHHBIX TEXHOJOTHMU W OPUKIAJIHOU
MaTEMATHKU

g MECTO pa60TBI, 3aHUMacMadad JOJIKHOCTh
(%. 44/ Hcrtomuna T.B. «23» aBrycra 2018 r.

MOITHCE (74 ®.1.0. Jlata

CornacoBaHo:
Ilpeocmasumensy pabomodamens unu 0ovedunenuss pabomooameriet

HayyHbelil corpyauuka, PI'BY 'HII denepanbHbli MEAUIIMHCKHNA OMOMU3HYECKUI IEHTD UMEHU
A.W. bypuasssua ®MBA Poccun

(IOHKHOCTB, MECTO PaOOTHI)

ﬁ/ ;/ BacuneeB E.B.  «26» aBrycra 2018 r.

MOJIITUCH D.1.0. JaTa

@DOH/T OLIEHOYHBIX CPEJCTB PACCMOTPEH M 0J100peH Ha 3acenaHuu Kadenpbl MHpopMamoHHBIX
TEXHOJIOTHI U MPHUKIaAHON MaTeMaTHKU  (mpoTokod Ne 1 ot «26» aBrycra 2018 r.)

/3aB. xadeapoit I/ITHHM@.—??LAeTDVHHHa E.B. «26» aprycra 2018 r.

MOIITHACH d.1.0. Jata

I[OHOJ'IHGHI/ISI N U3MCHCHUS, BHCCCHHBIC B q)OHI[ OLICHOYHBIX CPCACTB, YTBCPIKACHBI Ha 3aCCAAHUN

Kadeapsl )
poTOKOJI Ne OT « » 20_ r.
3apenyrouuii kadeapoit / ©.1.0/

HOHOJ’IH@HI/ISI N U3MCHCHUS, BHCCCHHBIC B (1)OH)I OLICHOYHBIX CPCACTB, YTBCPIKACHEI HA 3aCCAaHUN

Kadeapsl )
poToKoJI Ne OT « » 20_ r.
3aBenyrouuii kadeapoit / ©.1.0/

HOHOJ’IH@HI/ISI 1 UBMCHCHHA, BHCCCHHBIC B (1)0HJI OICHOYHBIX CPCACTB, YTBEPKACHEI HA 3aCCIaHUN

Kadeapsl )

poToKoJI Ne OT « » 20_ r.

3aBenyromuit kadeapoit / ®.N.0/
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1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

1o aucumIuinee «HelpoHnusie cetn»

OrneHouHBIE CPEICTBA COCTABISIOTCS B COOTBETCTBUM C pabodel IMporpammoi
JUCUUTUTMHBL U TIPEACTABISIIOT cO00 COBOKYMHOCTh KOHTPOJIBHO-M3MEPHUTEIBHBIX MaTepHAIOB
(TunoBble 3agauu (3a7aHusA), KOHTPOJbHbIE PAaOOThHI, TECTHl U Ap.), NpeIHA3HAUYEHHBIX IS
U3MEPEHUs YPOBHS TOCTHKECHHUS 00yJAOIIMMUCS YCTAaHOBICHHBIX PE3YIbTATOB 00y4EHUSI.

OneHouHbIE  CpENCTBA  HCHOJB3YIOTCS IIPU  NPOBEACHUM TEKYILErO0  KOHTPOJSA
YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTECTALUU.

Tabmuma 1 - TIlepeueHbp kommeTeHIUN, (GOPMHUPYEMBIX B TPOIECCE OCBOCHUS
JUCHUTUTUHBI
Kon
HanmenoBaHue pe3yJibTaTa 00y4eHust
KOMIIETeHIH U
I1K-2 CrocobeH TOHMMATh, COBEPIICHCTBOBATH M TPUMEHSATH COBPEMCHHBIM

MaTeMaTHYeCKUI arrapar

I1K-2.1. 3HaeT OCHOBHbBIC TE€OpPEeMbl U (OPMYJIBI MAaTEMATUYECKOI'O aHAIN3a,
TeOMETPHUH, JUCKPETHOM MaTeMaTHKH, Au(QepeHnnanbHbIX YpaBHEHUH,
TEOPETUYECKUX OCHOB UHPOPMATUKH, YHUCIEHHBIX METO/IOB,
(YHKIIMOHAJIBHOTO aHAJIN3A.

[IK-2.2. YMmeer mnpuMeHATb OCHOBHbIE TeopeMbl U  (HOpMYyJbl
MaTeMaTUYeCKOro  aHajiu3a, TIEeOMEeTpUH, JUCKPETHOM  MaTeMaTHKH,
T depeHMaIbHbIX YPAaBHEHUH, TEOPETUYECKMX OCHOB HH(OPMATHKH,
YUCJICHHBIX METOOO0B.

[1K-2.3. Bnmageer Merojgamu, NpUEMaMH, alrOpUTMaMH U CIOoco0aMu
IPUMEHEHHS COBPEMEHHOI0 MaTEeMaTHYeCKOro amnmnapara JUlsl pelieHus 3a1au
npodeCcCHOHATLHOM 1€ TEIbHOCTH.

I1K-7 Cnocoben IMPpUMCHATH CHCTEMHBIN MOAXOJ M MaTeMaTHYeCKHE METOAbl B
Q)opManmauI/m pCUICHUS NPUKIIAAHBIX 3aa4

[IK-7.1. 3Haer 0a30Bble MONOXKEHUS (PYHIAMEHTAJIBHBIX  pa3zelioB
CUCTEMHOI'0 aHaJn3a U MaTeMaTUKHU B 00beMe, He0OX0IMMOM Jisi 00pabOTKU
UHGOpPMALlMM M aHalM3a JaHHbIX B NPUKIAJHOW 007acTH; NPUHIMIIBI U
METO/Ibl MPOBEACHUS HCCIEI0BaHUN B 001acTU MH(DOPMALIMOHHBIX CUCTEM U
TEXHOJIOTHH; TEXHUKU IUIAHUPOBAaHUS M TPOBEACHUS BBIYMCIUTEIBHOTIO
9KCIIEPUMEHTA.

[1K-7.2. YMmeeT popMynupoBaTh M JOKa3bIBaTh HaMOOJIE€e BaXKHbIE PE3YIbTAThI
B MPHUKIAJHBIX 00JacTAX; MNPUMEHSTh YHCIEHHBIE METOJbI JUISl pPELICHHUS
NPUKIAIHBIX  3a7ad;  [POrPaMMHO  PEATU30BaTh  BBIYMCIUTENIBHBIN
SKCIIEPUMEHT  TOCPEICTBOM  S3BIKOB  IMPOTPaMMHpOBAHUS  WIH  C
WCIIOJIb30BAaHUEM CIELUAIN3UPOBAHHBIX IAKETOB IPHUKJIAJHBIX IPOrpaMM;
pa3palaThIBaTh aJrOPUTMbI pEIIeHNUS KOHKPETHBIX 3a7au.

[IK-7.3. Bnameer HaBbIKAMH TIOCTAHOBKHM 3aJa4d; HABBIKAMH pPalbOTHI C

O6ubmuorpa@uuecKUMU HCTOYHUKAMU HWH(GOpMAlMU; HABbIKAMU pELIEeHUs
MOCTaBJIEHHBIX 3aJad B IMpPEeIMETHOM o00JacTd B paMKax BBIOPAHHOTO
npodus.

KoneunbiMu pe3ynbTaTaMd OCBOCHMSI AMCHMIUIMHBI SIBISIIOTCS  chopMHpOBaHHbBIE
KOTHUTHUBHBIE JIECKPUITOPBI <«3HATb», «YMETb», «BIAACTb», PACHUCAHHBIE IO OTICIbHBIM
komneTeHusiM. dDopMupoBaHHE ECKPUNTOPOB MPOMCXOAUT B TEUEHHE BCEr0 CEMeEcCTpa Io
JTarlaM B paMKax KOHTAKTHOM paOOThl, BKIIOYAIONICH pa3IMYHbIE BHIBI 3aHATHH U
CaMOCTOSATENILHON PabOThl, C MPUMEHEHUEM pa3InYHbIX (OpM U METOH0B 00ydeHus (Tabi.2).




Tabnuia 2 - opMupoBaHre KOMIETEHIIMI B IPOLECCE U3YyYEHUS TUCIUTUIHHBL

Kon YpoBeHb WNHpukaTopsl noctuxkenus | Bux  yueOupix  samstuiil, | Kontponupyembie pasaensi  u | OeHOUHBIE
KOMIIETEHIIMM | OCBOEHUS KOMIIETEHIINI paGoTHI, (GOPMBI U METOABI | TEMBI AUCIUILIAHBL CpelCcTBa,
KOMIIETCHIU I 00yueHwusl, HCIIOJIB3YEMBIE IS
CIOCOOCTBYIOLIUE OLICHKH YPOBHS
(dbopMHpPOBaHUIO u c(OpMHUPOBAHHOCTH
PA3BUTHIO KOMIIETEHIHIT> KOMIIETCHIIUHU
1IK-2 3naem
TIK-7 Henocrarounsiit | CtygeHT HE crocoOeH | JlekuoHHbIE u | Pazgen 1. CrpykrypHas cxema | Tekymuil KOHTpPOJb
YPOBEHb CaMOCTOSITEJIBHO BBIICIIATH TJIABHBIE | IPAKTHYECKUE 3aHATHUS, | HEUPOKOMIBIOTEPA — YCTHBIA OIIpOC,
MOJIOKEHUS B U3YYEHHOM MaTepuale | caMocTosiTelibHasgs — pabora | Pa3nen 2. OOydyenue | 3a1IMTa OTYETOB IO
JUCLUIIIINHBL. 00ydJaronumxcs, MOArOTOBKA | OJJHOCIOWHBIX M CHEHUAIBHBIX | MPAKTHYECKUM
U claya IPOMEXYTOUHOW | HEMPOHHBIX ceTel pabotam
[K-2. CryneHt HE 3HAET | aTTECTALIUU. Paznen 3. OO0yuenue
TEOPETUYECKUX OCHOB MHOT'OCJIOMHBIX HEJIMHENHBIX
MH(POPMATHKH. HEHPOHHBIX ceTell 0e3 0OpaTHBIX
CBsI3ei
[IK-7. CtyneHT He 3HaeT MOHATUS Paznen 4. Anroputmel 00ydeHus
HEWPOHA, CXEMbI HEHPOKOMIIBIOTEPA, MHOTOCJIOMHBIX HEJIMHENHBIX
TEXHOJIOTUM OOY4YEHHs, TPUMEPOB HEMPOHHBIX CETEH
pelieHus 3aqaun KiaccuuKanuu Ha
OCHOBE HEHPOHHOM CETH, TaKUX Kak
MIPOTHO3UPOBAHUE c
HCIIOJIb30BAaHUEM HEWpoceTel,
pacrno3HaBaHHs 00pa3oB.
bazoBblii IK-2.1. CryneHt nmMeeT | JIekumoHHbIe u | Pazgen 1. CrpykrypHas cxema | Tekynuil KOHTPOJIb

! JleKuMOHHbBIE 3aHATHS, IPAKTUYECKUE 3aHATHS, TA0OPATOPHBIE 3aHATHS, CAMOCTOSTENbHAs paboTa. ..
2 HeoOX0MMO yKa3aTh aKTUBHbIE M HHTEPAKTUBHBIE METOIbI 00yUeHHUs (HAPUMED, MHTEPAKTUBHAS JIEKIIMS, pab0Ta B MaJIbIX TPYIIIAX, METOB MO3TOBOIO IITYPMa U T.JL.),
CIOCOOCTBYIOIIHE PA3BUTHIO Yy 00yUAIOIINXCS HABBIKOB KOMAaHIHOM PabOThI, MEKIMIHOCTHON KOMMYHUKAINH, IPUHATHS PEIICHUH, THIEPCKUX KadeCTB.

3 HanmenosaHue Tembl (paszena) 6epercs u3 paboueil NporpaMMbl JUCLUILIHHEL.

4 OLeHOYHOE CPEICTBO JIOJKHO BHIOHPATHCS C YUETOM 3alIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHHUS IUCIUUILIMHBI, HAPUMED:
«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTb», «BnaneTs» — MHIUBHUTya IbHBIA WM TPYIIIIOBOM MMPOEKT, Kelc-3a1a4a, AesoBas (poseBast)
urpa, noptdoimo. ..




YpOBEHb

HECUCTEeMAaTU3UPOBAaHHBIE  3HAHUS
TEOPETUICCKHUX OCHOB
HH(pOpPMATHKH.

TIK-7. CryneHt AMEET
HECUCTEMATU3UPOBAHHBIC 3HAHUS O
MOHSITHH HelipoHa, cxemax
HEHPOKOMITBIOTEpPA,  TEXHOJIOTHSIX
oOyueHusi, TMpUMEpax  peuIeHUs

3aga4u KJIaCCI/I(l)I/IKaIII/II/I Ha OCHOBC

NPaKTHYECKHE 3aHATHS,
camocTosiTennibHast  paboTa
00yJaroMxcsi, MOJATrOTOBKA
U claya IPOMEKYTOUYHOU
aTTeCTaIHH.

HEUPOKOMIIBIOTEPA

Paznen 2. OO0yuenue
OJTHOCIIOMHBEIX M  CIIEIHaIbHBIX
HEHUPOHHBIX CETEN

Paznen 3. OOyueHnue
MHOT'OCJIOMHBIX HEJIMHEHHBIX
HEHWPOHHBIX ceTel 0e3 0OpaTHBIX
CBs3EH

Paznen 4. Anroputmbl 00y4deHHs
MHOT'OCJIOMHBIX HeJIMHEHHBIX

— YCTHBIM oOIpOC,
3alUTa OTYETOB IO
MPAKTUYECKUM
paboram

HEUpOHHOM  CEeTH, TaKUX  Kak HEUPOHHBIX CeTeH
MIPOTHO3UPOBAHNE
Cpennuii Crynent 3HaeT OCHOBHOE | JIeKUMOHHBIE u | Pazgen 1. CrpykrypHas cxema | Tekymuii KOHTPOJIb
YPOBEHb coJiepKaHue Marepuaia | IpaKTUYECKHe 3aHATHS, | HEUPOKOMIIBIOTEpA — YCTHBIM ompoc,
JUCLUTIIUHBL. pabota B ManbIX rpynnax, | Pa3zmen 2. OOydyenue | 3a1IMTa OTYETOB IO
WHTEpPaKTUBHAsS JIEKLIMSI, | OTHOCIIOWHBIX M CIEUUATBHBIX | TPAKTUYECKUM
[1K-2. Crynent 3HAET | AUCKYCCHS, HEUPOHHBIX CeTel paboram
TEOPETHYECKUX OCHOB | caMocTosITeNlbHast ~ pabora | Pazgen 3. O6yueHue
MH(OPMATUKH. 00y4aromuxcs, MOArOTOBKAa | MHOTOCIOMHBIX HEJTMHENHBIX
U cJada IPOMEXYTOUHOH | HEHpOHHBIX ceTeil 6e3 oOpaTHBIX
[IK-7. CryneHT 3HaeT TOHATHUSA | ATTECTALIMUH. cBsI3el

HEWPOHA, CXEMbI HEHPOKOMITBIOTEPA,
TEXHOJIOTUU OOy4YeHHs, MPUMEPOB
penieHus 3aaa4u KiaccuuKaiuy Ha
OCHOBE HEHPOHHOM CETH, TAKUX Kak
MIPOrHO3UPOBAaHUE C
HCIIOJIb30BaHUEM HEUpOCETEN,
pacro3HaBaHusi 00pa3oB.

Paznen 4. Anroputmsl oOydeHHs
MHOT'OCJIOMHBIX HEeJIUHENHBIX
HEHPOHHBIX CETEN




Bricokuii CryneHnt 3HAET, MOHUMAET, | JICKIIMOHHbIE u | Paznen 1. CrpykrypHas cxema | Tekyluid KOHTPOJIb
YPOBEHb BBIICTISICT TJIaBHBIE TIIOJIOKEHMSI B | IPAKTUYECKUE 3aHATHUS, | HEHPOKOMIIBIOTEpA — YCTHBIM ompoc,
M3y4YE€HHOM Matepuaje M crnocoOeH | pabota B Malblx rpynmnax, | Pazgen 2. OOyueHue | 3alUTa OTYETOB I10
naThb  KpaTKyl0  XapaKTEpUCTUKY | HHTEPAKTUBHAs JEKUUS, | OMHOCIOMHBIX M CIEUUANbHBIX | IPAKTUYECKUM
OCHOBHBIM HJIeIM NPOPaOOTaHHOTO | AUCKYyCCHs, HEHUPOHHBIX CeTen pabotam
Marepuaia JMCUUILIAHBI. camocrosiTensHas ~ pabota | Pazmen 3. OO06yueHue
00y4aroIuxcsi, MOArOTOBKA | MHOTOCIOMHBIX HEJIMHEUHBIX
[K-2. Crynenr 3HaeT | ¥ cJada TMPOMEXYTOYHOU | HEHPOHHBIX ceTel 0e3 oOpaTHBIX
TEOPETUYECKUX OCHOB | aTTeCTalUH. cBsA3eH
MH(POPMATHKH. Paznen 4. Anroputmbl 00yueHUs
MHOTOCJIONHBIX HEJIMHEUHBIX
[IK-7. CryneHt 3HaeT TOHATHUSA HEWPOHHBIX CETEH
HEHPOHA, CXEMbl HEMPOKOMIIBIOTEPA,
TEXHOJIOTUU OO0y4YeHHs, NPUMEPOB
peleHust 3ajaun Kiaccu(uKanuy Ha
OCHOBE HEHPOHHOM CETH, TaKUX Kak
IIPOTrHO3UPOBAHUE C
HCIIOJIb30BAaHUEM HEHWpoceTel,
pacro3HaBaHMs 00pa30B.
Yueem
ba3zoBbrit IIK-2.2.  Crynent  ucneiTbiBaeT | JIekuuoHHsle u | Pazgen 1. CrpykrypHas cxema | Tekymuil KOHTPOJIb
YpOBEHb 3aTpyJHEHUs] NpU  NPUMEHEHUU | IPaKTHYECKUE 3aHSTHUSA, | HEHPOKOMIIBIOTEPA — YCTHBIM ompoc,
TEOPETUYECKUX OCHOB | paboTa B MajblIX TIpymmnax, | Pasmen 2. OOyueHnue | 3amUTa OTYETOB IO
MH(OPMATUKM,  pELIeHUH  33Ja4 | HHTEpaKTUBHAs JEKIUs, | OMHOCIOMHBIX M CIEUUANbHBIX | IPAKTUYECKUM
KJaccuukanum Ha OCHOBE | TUCKYCCHSI, HEHUPOHHBIX CeTel pabotam
HEUPOHHOU CeTH, 3a/1a4 | camocTosiTenbHass ~ pabora | Pazmen 3. O6yueHue
KOMOHMHATOPHOM ONTUMH3AINH, | 00yUYAIOIINUXCS, MOATOTOBKA | MHOTOCIOWHBIX HEJIMHEUHBIX
MIPOrHO3UPOBAHUS. U cJada MPOMEXYTOUHOH | HEHMpOHHBIX ceTeil 6e3 oOpaTHBIX
aTTECTALINN. cBsA3eH
[IK-7.2. Crynent Paznen 4. Anroputmbl 00yueHUs
HEINOCIEA0BATENbHO  MPEACTABISAET MHOTOCJIONHBIX HEJIMHENWHBIX

apxutektypy AIIHC cetu, a Taxxe
npumenenuss AIIHC B 3agauax

HEHUPOHHBIX CETEN




PacCIiO3HaBaHUA O6p330B.

Cpennuit [IK-2.2. CtyneHT ymeeT mpuUMEHsATH | JIeKImoHHbIe u | Paznen 1. CtpykrypHas cxema | Tekylmuid KOHTPOJIb
YpOBEHb TEOPETUUECKUE OCHOBBI | IPAKTUYECKUE 3aHATHS, | HEUPOKOMIIBIOTEpA — YCTHBIM ompoc,
uHpopMaTUKM,  pemarh  3a7adu | paboTa B ManbIX rpynnax, | Pasgen 2. OOydyenue | 3amMTa OTYETOB IO
Kiaccuukanum Ha OCHOBE | HHTEPAKTUBHAs JIEKLIMS, | OTHOCIIOUHBIX M  CIEUUATBHBIX | IPAKTUYECKUM
HEUPOHHOMU CeTH, 3a7a4M | IUCKYCCHS, HEUPOHHBIX CeTel pabotam
KOMOMHATOPHOMH ONTUMHU3AIINH, | CAMOCTOSITENIbHAs ~ pabora | Pazmen 3. OO06yueHue
MIPOTHO3UPOBAHUS. 00y4aromuxcsi, MOArOTOBKAa | MHOTOCIOMHBIX HEJIMHENHBIX
U Cclaya MPOMEKYTOYHOH | HEHPOHHBIX ceTeil 06e3 00paTHBIX
[IK-7.2. CrymeHT yMmeeT oOmNucaTh | aTTECTAIIUU. CBsI3el
apxurexktypy AIIHC cetu, a Takxke Paznen 4. Anroputrmsl oOydeHHs
npumenars AIIHC B 3agauax MHOT'OCJIOMHBIX HEJIMHENHBIX
pacnio3HaBaHusi 00pa3oB. Jlomyckaer HEUPOHHBIX CETEH
HE3HAYUTENIbHbIE OMHUOKU.
Bricokuii [1K-2.2. Crynent yMmeer | JIekimoHHbIe u | Pazgen 1. CrpykrypHas cxema | Tekyuuii KOHTPOJIb
YPOBEHb dbopMynupoBaTh M JIOKa3bIBaTh | MPAKTUYECKUE 3aHATHS, | HEHPOKOMIIBIOTEPA — YCTHBI ompoc,
HamOojiee BaXKHBIE peE3ylabTaThl B | paboTa B Majiblx rpymnmnax, | Pasmen 2. OOGyueHue | 3anUTa OTYETOB IO
MPUKJIAHBIX OO0JIACTAX HA OCHOBE | HHTEPaKTUBHAS JIEKLIUs], | ONHOCIOWHBIX M CIHEUUAJBHBIX | IPAKTUYECKUM
HEUPOHHBIX  CETEH;  IPUMEHATH | JUCKYCCHS, HEHPOHHBIX CETEN pabotam
TEOPETUYECKHE OCHOBHI | camocTosTenbHas  pabota | Pazmen 3. OO0yuenue
nHpOpMaTUKH,  pemarb  3a7a4d | OOyJaronIuXxcsi, MOATrOTOBKA | MHOTOCIOMHBIX HEJTMHEHHBIX
KIaccupuKaluu Ha OCHOBE | U cJjaua MPOMEKYTOUYHOH | HEHPOHHBIX ceTeil 6e3 0OpaTHBIX
HEWPOHHOU ceTu, 3a7a4M | aTTECTallUH. CBsI3e
KOMOMHATOPHOMN ONTUMU3ALINH, Paznen 4. Anroputmbl 00y4deHUs
MPOTHO3UPOBAHUS. MHOTOCJIOMHBIX HEJIMHENHBIX
HEHUPOHHBIX CETEN
[K-7.2. CryneHnt yMeEeT
CaMOCTOSITEIILHO onucaTh
apxurektypy AIIHC cern, a Takxke
npumenars AIIHC B 3amagax

pacrno3HaBaHHs 00pa3oB.

Braoeem




ba3zoBbiii [1K-2.3. CtyaenT BnageeT 6a30BbIMU | JIeKIIMOHHBIS u | Paznen 1. CrpykrypHas cxema | Tekyluid KOHTPOJIb
YPOBEHb METOJIaMH, NpUEMaMHU U CIoco0aMu | IPaKTUUYECKUE 3aHATHUS, | HEHPOKOMIIBIOTEpA — YCTHBIM ompoc,
MPUMEHEHUSI HEHPOHHBIX CEeTEeH IJis | paboTa B MalbIX TIpymmax, | Pazmen 2. OOyueHue | 3anIUTa OTYETOB 10
pemieHus 3amad MpohecCHOHAIBHON | MHTEpaKTHBHAS JIEKLIUS, | OTHOCIOWHBIX M CHEUUATBHBIX | IPAKTUYECKUM
NEeSATEIbHOCTH. JIUCKYCCHSI, HEHUPOHHBIX CETEH pabotam
camocTosiTennbHast ~ pabota | Paznen 3. OO0yuenue
[IK-7.3. CrynenTr Ha 0a30BOM | OOy4YaIOIIMXCS, MOJATOTOBKA | MHOTOCIOMHBIX HEJIMHENHBIX
YPOBHE BJIAJICET HaBBIKAMHU | 1 C/laya MPOMEKYTOYHOH | HEHPOHHBIX ceTeil 06e3 00paTHBIX
KiIaccupuKalud HEHMPOMMHUTATOPOB | aTTECTALIUU. CBsI3ei
u paboThI c HEKOTOPBIMH Paznen 4. Anroputmbl 00yueHUs
MIPOrpaMMHBIMU KOMILJIEKCaMH, MHOT'OCJIOMHBIX HEJIMHENHBIX
takux Kak: Neurolterator, Ilaker HEWPOHHBIX CETEH
Matlab.
Cpennuii [1K-2.3. Ctynent Biageer 3HaHUAMH | JIGKIIMOHHBIE u | Pazgen 1. CrpykrypHas cxema | Tekymuii KOHTpOJIb
YPOBEHb BCET0 U3yUYEHHOI'0 MaTrepuara. MIPaKTUYECKHE 3aHATHS, | HEHPOKOMIIBIOTEPA — YCTHBI ompoc,
Brnaneer Meromammu, mnpuemamMu U | paboTa B MalbIX Tpymmax, | Paznmen 2. OOGyueHue | 3aUTa OTYETOB 10
crocob6aMu MpUMEHEHHs] HEHPOHHBIX | MHTEPAKTUBHAS JEKLHUs], | OHOCIOWHBIX M CIELUUAJBHBIX | IPAKTUYECKUM
ceTen TU1s peleHus 3a7a4 | JUCKYyCCH, HEHPOHHBIX CETEN paboTtam
npoecCHOHAIBLHOM IEATENIBHOCTH. | caMocTosiTeNnbHas  pabota | Pasgen 3. OOyuenue
00ydJaronumxcs, MOArOTOBKA | MHOTOCIOMHBIX HEJIMHENHBIX
[IK-7.3. CtyneHT BlajieeT HaBbIKAMU | U cJjaya MPOMEXYTOUHOH | HEHPOHHBIX ceTeil 6e3 0OpaTHBIX
KJIacCU(PUKAMK  HEUPOMMHUTATOPOB | aTTECTALIUH. CBsI3eM
U paboTel C  MPOTrPaMMHBIMHU Paznen 4. Anroputmbl 00y4deHHs
KOMILIEKCaMH, TaKUX KaK: MHOTOCTIOMHBIX HEJTMHEHHBIX
Neurolterator, Heiipomaker, Brain HEUPOHHBIX CETEU
Maker 3.1, Professional, ITaker
Matlab.
Bricokuii IK-2.3. CtyneHt Biajzeer | JIekimoHHbIe u | Paznen 1. CrpykrypHas cxema | Tekymui KOHTPOJIb
YPOBEHb KOHIIENTYaIbHO-TIOHSI THIHBIM MPaKTUYECKHE 3aHATHS, | HEHPOKOMIIBIOTEPA — YCTHBIM ompoc,
anmapaToM, Hay4YHbIM SI3BIKOM M | paboTa B MalblX Tpymnmax, | Pasgen 2. OOydyeHue | 3amMTa OTYETOB IO
TEPMUHOJIOTUEN AUCITUIUINHBIL. MHTEpaKTUBHAs JIEKLHUS, | OTHOCIOWHBIX M CIHEUUATBHBIX | IPAKTUYECKUM
Brmageer wmeromamMmu, mpuemMaMu W | IHCKYCCHS, HEHUPOHHBIX CETEN pabotam
crioco0amMy MPUMEHEHUs] HEWPOHHBIX | caMocTosiTeNibHass ~ pabota | Pasmen 3. OObyuenue




cereid  Juid  pemieHWs  3aja4
poeCCHOHATILHOM 1EATEILHOCTH.

[1K-7.3. CryneHt CIO0COOEH
dbopMynupoBaTh 3aJaud  HAyYHBIX
HCCIEAOBAHUM €  NIPUMECHEHUEM
HEUPOHHBIX CETEH.

Brnageer HaBbIkamu KilacCU(pUKALIAN
HEHPOUMUTATOPOB U paboOTBl €
MIPOrPaMMHBIMH KOMILJIEKCaMH,
TaKuX KaK: Neurolterator,
Heitporraker, Brain Maker 3.1,
Professional, ITaker Matlab.

00yyJaroImuxcsi, MoAroTOBKa
U claya IPOMEKYTOUYHOU
aTTECTALINH.

MHOTOCJIOMHBIX HEIUHEHHBIX
HEHPOHHBIX ceTell 0e3 oOpaTHBIX
cBsA3eH

Paznen 4. Anroputmel 00y4eHus
MHOTOCJIOMHBIX HEIUHEHHBIX
HEHUPOHHBIX CETEN




2. IEPEYEHBb OLHIEHOYHBIX CPEJICTB®

Tabmuua 3
Ne | HaumeHoBanue | XapaKTepHUCTHKA OLICHOYHOT'O CPEICTBA [IpencraBnenue oneHoyHoro cpencrsa B POC
OLIEHOYHOTO
cpexacrtsa
1. Ompoc CpencTBo KOHTpPOJISI YCBOCHHSI Y4eOHOTO MaTepuana TeMbl, | Bompockl o Temam/pas3aenam JUCIUTITHHBI
pasgena WM pa3/eNoB IUCHUIUIMHBI, OPTaHW30BaHHOE Kak
yueOHOe 3aHATHE B BHJE COOECEOBAHUS TPENOAABATENS C
00y4aroIuMHcs.
2. [Ipaktuyeckas | [IpakTuueckass paGora  mpencraBisier coOoi  KoHTposbHOE | IIpakTndeckue 3amanus
pabora MEpPOIPHUATHE 0 YUeOHOMY MaTepuany Kak10i Tembl (pa3jaena)
JTUCIUIUIMHBL, COCTOSIIIIEe B HMHAWBHUIYaTbHOM BBITIOJHEHUU
oOyuatomumcsi pedepara Ha 3aJaHHYIO TEMYy JMJi1 OLEHKH
MOJyYeHHBbIX 3HAHWN, YMEHUH W BIAQJCHUH KOMIETEHIUSIMH,
(bopMHUpyEeMBbIMH TIO JJAHHOU TUCIIUTUTHHE.

® VKa3bIBAOTCS OLIEHOYHbIE CPEJICTBA, IPUMEHSIEMBIE B XOJI€ Pean3aiu padodeil IporpaMMbl JAHHON JUCLIUILTHHBL.




3. OIMUCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OueHuBaHue pe3ynbTaToB 00yUeHUs Mo JUCHUILTHHE «MaTeMaTHKa» OCYIIECTBISIETCA B COOTBETCTBUU ¢ [lookeHneM o TekyieM KOHTpoJie
YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

[IpeaycMoOTpeHsbl caeAyoIre BUABI KOHTPOJIS: TEKYIUNA KOHTPOJIb (OCYIIECTBICHUE KOHTPOJIS BCEX BUJIOB ayIUTOPHOM U BHEAYTUTOPHOU
NeSITeIbHOCTH 00YYaIOIIErocs ¢ IeJbI0 MOIYYeHUs IEPBUYHON HHPOPMAIMH O XO/I€ YCBOCHHUS OT/IEIbHBIX 3JIEMEHTOB COACPKAHUS TUCIUIUIUHBI) U
MIPOMEXKYTOUHAsI aTTeCTAIMS (OLIEHUBACTCS] YPOBEHDb M Ka4€CTBO MOATOTOBKH IO JUCIMUIUIMHE B LIEJIOM).

[Tokazarenu U KpUTEPUHU OLICHUBAHUS KOMIIETEHIINH, (POPMHUPYEMBIX B IIPOLIECCE OCBOSHUS TaHHOM TUCIUILIMHBI, OMUCAaHbI B Ta0. 4.

Tab6nuia 4.



Kon YpoBeHb ocBoeHus | Huaukatopel Kpurepuu ornieHuBaHus pe3yabTaTOB O0yICHHS
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKEHUS
KOMITIETEHIINH
3Haer
1IK-2 Henocrarounstit yposens | [7K-2.1. He 3naem snauumenvHou uacmu mamepuana Kypca, He CROCOOeH CAMOCMOSAMENbHO
T1IK-7 Ouenka 1IK-17.1. 8b10€1Mb 2NAGHBLE NONONHCEHUSL 8 U3YUEHHOM Mamepuaie OUCYUNTUHDL.
«HEYIOBJIETBOPUTEIILHO.
ba30BbIi1 ypoBeHb 1IK-2.1. 3naem mne menee 50 % ocHO8HO20 Mmamepuana Kypca, OOHAKO UCHbIMblEaem
Orenka TIK-7.1. 3ampyOHeHUsL 8 €20 NPUMEHEHU.
«YIOBIETBOPUTEIILHO.
Cpennuii ypoBeHb IIK-2.1. 3naem OcHOBHYIO uwacmb Mmamepuana Kypcd, CHROCOOeH NPUMEHUMb U3YUeHHbIl
O1eHKa «XOpOIIOoy. IIK-7.1. mMamepuan Ha Npakmuke, UCNbIMbIEAEN He3HAYUmenbHble 3ampyOHeHUs 6 peueHuu
3a0auy.
Bricokwuii ypoBeHb 1IK-2.1. Ilokazvieaem 2nyboxkoe 3HaHUe U NOHUMAHUE MAmMepuand, ChocobeH NpUMeHUms
OueHka «OTJIIMYHO. 1IK-7.1. U3YYEeHHbIU Mamepual Ha NPAKmuKe.
Ywmeer
bazoBelit ypoBEeHb 1IK-2.2. Ymeem e6ocnpouzeecmu ne menmee 50 % ocHosno2o mamepuana Kypca, OOHAKO
IIK-7.2. ucnvimuleaem 3ampyOHeHUsi NPU peueHul’ NPaKmuyecKux 3a0ay.
Cpennuii ypoBeHb 1IK-2.2. Ymeem pewamv cmanoapmmuvie npogeccuonanvuvie 3a0auu ¢ - npumMeHeHuem
1IK-7.2. NOJIYYeHHbIX 3HAHULL, UCNbIMbl8Aen He3HAYUMelbHble 3aMPYOHEeHUs 8 peuleHuU 3a0ad.
Beicokuii ypoBeHb IIK-2.2. Ymeem pewamv cmandapmuvie npogheccuonanvhvie 3a0auu ¢ npuMeHeHuem
1IK-7.2. NOJIY4eHHbIX 3HAHULL, NoKa3vleaem 21y00Koe 3HaHUe U NOHUMAHUe Mamepuaid, CnocooeH
peuwiums 3a0a4y npu usMeHeHuu GopmyaIuposKu.
Bnaneer
bazoBeIii ypoBeHb IIK-2.3. Cmyoenm 6nadeem OCHOBHbIMU HABLIKAMU MEOPEMU4ecKko20 U NpaKmuyecKo2o
TIK-7.3. NPUMEHEHUs  Memoo08  AHATUMUYECKOU  2eoMempul,  JUHEUHOU  aneedpvl U
Mamemamuyecko2o auanuza. Hmeem HecucmemamusuposanwHvle 3HAHUS OCHOBHBIX
Ppaszoenos OUCYUNIUHDL.
CpenHuii ypoBeHb 1IK-2.3. Cmyoenm 6nadeem 3HAHUAMU B6CE20 U3YYEHHO20 Mamepuand, 61daoeem HABbIKAMU
IIK-7.3. Mmeopemuyecko20 U NPAKmuiecKko20 NpUMeHeHUs Memoo08 aHaIUmu4ecKol 2eomempuu,

AUHEUHOU a/zee6pbz u mamemamudeckozo auvanusza. Hcneimwisaem He3HaA4UMenbHble




3ampyOHeHUs 8 peueHuU 3a0au.

BeIcokuii ypoBeHb

IIK-2.3.
1IK-1.3.

Ce0000H0 61a0€em HABLIKAMU MEOPemuyecKkoe0 U HPaAKmu4yecKkoeo NpUMeHeHus
Memo008 aHANIUMUYeCKOU 2eoMempul, JIUHelHOU aneebpbl U MaAmemamuyecko2o
amanuza, nokasvlgaem 21yOOKOe 3HAHUE U NOHUMAHUE U3VYEHHO20 Mamepuand.
Cmyoeum 6nadeem KOHYeNMyaibHO-NOHAMULHbIM ANNAPAMOM, HAVYHbIM SA3bIKOM U
mepmunono2uell npopeccuoHaIbHoU 0eamenrbHOCMU.




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OLICHMBAHUS Pe3yJbTATOB 00y4eHUs

3aganus B ¢popme yCTHOrO onpoca:

Y CTHBIH OMPOC UCTIOAB3YETCS IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0YJarOIUXCs 10
JTUCIUIUIMHE B KadyecTBE IMPOBEPKHU pE3yJIbTaTOB OCBOEHHUs Marepuaia. Kaxaomy cTyneHTy
BbIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO C(OPMYIUPOBAHHBII Borpoc. OTBET JOJIKEH ObITh YETKUM
U KpaTKUM, COJEp>KallliM BCE OCHOBHBIE XapaKTEPUCTHKU OMHMCHIBAEMOro moHsATus. B cBoem
OTBETE CTYACHT JIOJDKEH IMOKa3aTh YMEHHS IMPOCIECKHUBATH MPUYHMHHO-CIECICTBEHHBIC CBSI3U U
HABBIKU PAaCCYKJICHHI U JOKa3aTeJIbCTBA.

3aganus B popMe NpaKTHYECKUX padoT

[IpakTuyeckas paboTa mpeACTaBIsIET cO00M KOHTPOIHHOE MEPONPHUSITHE MO0 y4eOHOMY
MaTepuaity KaxJI0u Tembl (pa3zaena) AMCUUILINHBI, COCTOSIIEE B MHAMBUAYAIBHOM BbIIIOJHEHUN
00y4JaromuMcsl TPaKTHUECKUX 3aJaHUN Ui OLICHKH MOJTYYCHHBIX 3HAHUN, YMEHUN U BIIaJCHUMA
KOMIETEHIUSIMH, (POPMHUPYEMBIMU 1O JAHHOW AUCLUILIHHE.

BoimonHenue mpakTHUECKUX paboOT  ABISAETCS CPEICTBOM  TEKYLIETO KOHTPOJIA
yCIIeBAEMOCTH OOYYaIOIIUXCs MO AMCHUILIMHE U MOXKET BKJIIOYATh B CeOsl CIEAYIONIUE THIIbI
3a/laHuii: 3a/laHusl TUIIOBOIO BHJAa M 33JaHUSI TBOPYECKOI'O XapakTepa, IO pe3yibTaraM
BBITTOJIHEHUS TIPAKTUYECKUX 33JaHuil oOydaromue o(GOpMIISIOT OTYETHI, COAEpIKaIlue aHAIN3
MOJIyYEHHBIX PE3YyJIbTaTOB U BBIBOJIBI.

IK3aMeH
CpencTBo, Mo3BOJIAIONIEE OLEHUTh 3HAHUS, YMEHHUS1, HABBIKM 00Y4aIoIerocs no yueoHom
JUCLUIUIMHE U ONPEeIUTh YPOBEHb OCBOCHHSI KOMIIETEHIIUIA.

5. Marepuanbl i NPOBeAeHUS TEKYIIEero KOHTPOJISl U IPOMeKYyTOYHOM
arrecTanum

3aganus B popMme onpoca

PA3JIEJI 1. CTpykTypHasi cxeMa HelipOKOMIIbIOTepa

1) Tlonsrtue HeitpoHa.
2) Cxema HeHpOKOMIIbIOTEpA.

PA3JIEJI 2. O0y4yeHue OAHOCJIOMHBIX M CIIEHUATBHBIX HEPOHHBIX CeTeil
1) OOyueHue HEHPOHHOI CETH.
2) TexHomorus 00y4IeHUs..
3) CrocoOsl pencTaBiIeHus mporecca 00y4eHusl.
4) Anroput™ 00y4YeHHUS OJHOCIONHON HEHPOHHOH CeTH.
5) Ilpumep peureHus 3agauu Kiaccu(UKaIMyu Ha OCHOBE HEHPOHHOMN CETH.

PA3JIEJI 3. O0yuyeHue MHOrOCJOMHBIX HEJIUHEHHBIX HEHMPOHHBIX ceTed 0e3 OOpPAaTHBIX
cBs3ei

1) DBomrouus pa3BUTHS MEPLUENTPOHHBIX aJITOPUTMOB O0yUICHHSI.

2) DddexTHBHOCTH anmapara HeiipoceTen.

3) Moguenu accormaruBHoi namstu. Cern Xonduiaa.

4) Anroput™ 00paTHOTO PacpOCTPaHEHHUs OIIMOKH U €r0 aHAIIU3.



5) Tpyanoctu anroputma 0OpaTHOrOpacIpPOCTPAHEHHSI OIIHOKH.
6) YcroitunBocTh ceteii Xonduiaa.

PA3JIEJI 4. Anroput™Msbl 00y4eHHs MHOTOCJIOHHBIX HeJIMHEHHbIX HEPOHHBIX ceTeil
1) Ilpumenenue cetu Xonpuiaa K peiieHu0

2) 3aja4 KOMOMHATOPHOW ONTHMHU3AIHH.

3) Ceru Xondwuiga.

4) TIporHo3upoBaHKE C KCIIOJIb30BAHHUEM HEHPOCETEH.

Kontponupyemsie komnerennuu: [1K-2, ITK-7
Oyenka KomMnemeHYyull 0Cyuwecmeasiemcs 8 COOmeemcmaeuu ¢ maoauye 4.

Bomnpocsl k 3a4ery ¢ OLEHKOM

1. CtpyKkTypa HEUPOKOMITBIOTEPA

2. Knaccel 3a1a4, pemaeMbIX HEHPOHHBIMU CETSIMU

3. OCHOBHbIE OTJINYUSI HEUPOKOMIIBIOTEPOB OT DBM npeapiymux nokoiaeHuin

4. HeiipoceTeBble METOABI 00pabOTKM WH(POPMALUU W CPEACTBA WX MHPOTPAMMHO-
anmnapaTHoOM MOANEPKKU

5. MoJienb TeEXHUYECKOro HelpoHa. ApXUTEKTYpa HEHPOHHBIX CETel

6. IIpcTaHoBKa 1 BO3MOXKHBIE ITyTH pEIIEHUS 3a/1a4l 00yueHHsI HEHPOHHBIX ceTel

7. O0y4yeHre HEHPOHHBIX CETeM KaKk MHOTOKpUTEpHaIbHAs 3aJja4a ONTUMU3ALNH

8. CpaBHUTENIBbHBIN aHAJIN3 AITOPUTMOB 00yUEHHsI HEHPOHHBIX ceTel

9. Monienu HeHpOHHBIX ceTel il peanu3anuu otoopaxkenuil. Teopema Konmoroposa

10. AnropuT™ HacTpOWKH NapaMeTPOB HEUPOHHBIX CETEN

11. AnropuT™ ¢ HaCTPOMKOM MEPEAATOYHBIX TOJIBKO CUHAIITUYECKUX BECOB U CMEIICHU .
Hacrpoiika nepenaTouHsix GyHKIIHIA

12. Hactpoiika uncina HEHPOHOB B CKPBITHIX CJIOSX MHOTOCIOWHBIX HEMPOHHBIX ceTel B
npoiiecce 00y4eHus. AITOpUTMBbI COKpatieHus. KOHCTpYKTUBHBIE allTOpPUTMBI

13. MHorocoliHas HelipoHHas CETh U AJITOPUTM 0OPaTHOTO PaCIPOCTPAHEHUS OLIUOKU

14. TTonHOCBsA3HAs HEWpOHHAas ceTh 0€3 CKPBITHIX HEHPOHOB

15. Mozienb 0qHOCIOMHOr0 NePCEenTpoHa

16. Cerp XemmuHra

17. Cerp Xonduina.

18. JIByHanpaBieHHas aCCOLMATUBHAS NIaMSTh.

19. Monenu Teopun afanTuBHOro pe3oHanca. Camoopranusyromuecs kapTel Koxonena

20. Cetb BcTpeuHoro pacnpoctpanenus. Cers ['poccOepra

21. HeueTkne HEMpOHHBIE CETH

22. AnropuTMbl 00y4YeHHUsI HEYETKIX HEMPOHHBIX ceTel

23. CTpyKTypbl THOPUIHBIX CUCTEM

24. PaqnanbHo-0a3UCHBIE CETH

25. Certu perpeccun

26. BeposATHOCTHBIE HEUPOHHBIE CETU

27. I'pamueHTHBIE METOJIBI OO yUCHHUSI

28. HerpanueHTHbIE METOIbI O0yUYEHUS

29. HeueTkne HEMPOHHBIE CETH C TEHETUYECKON HACTPOMKOM.

30. Helipoumuraropsl

KonTponupyemsie komnereniuu: [1K-2, [TK-7
Oyenka KomMnemeHYyull OCyuecmeasiemcs 8 COomeemcmeuu ¢ maoauyet 4.






