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1.1 e HayYHO-HCCIEAOBATEIBCKOM padoThI
Hayuno-uccnenoBarensckast pabora (HUP) opranusyercss B cOOTBETCTBUU C (eepaabHbIM
rocy/lapCTBEHHBIM 00pa30BaTENIbHBIM CTaHAapTOM Bbicuiero obOpazoBanus (PI'OC BO) mno
HanpasieHuto moarotoBku  44.03.05 Ilemarormueckoe oOpa3oBanue, mpukaza MHHOOpHAYKH
Poccun ot 27.11.2015 N 1383 "O06 yrBepkaennu lonoxenus o npakTHkKe 00yJaromnxcs, OCBa-
MBAIOIIMX OCHOBHBbIE NpO(ecCHOHAIbHbIE 00pa30BaTEIbHbIE MPOrPaMMbl BbICHIETO OOpa3oBa-
Hus" (3apeructpuposano B Muntocte Poccun 18.12.2015 Ne 40168)
Hayuno-uccnenoBarensckas padora (HUP) npusBana yriryOuTh U 3aKpenUTh TEOPETHUECKHIE
¥ METOJWYECKHE 3HAHWS, YMEHHS W HaBBIKM CTYIEHTOB MO 0O0ImIEnpodeccnoHaIbHBIM TUCIIU-
TUTMHAM | JUCHUIUIMHAM MPEIMETHOM MMOATOTOBKH.
HWP npencrasnsier coOoil BUJ yueOHBIX 3aHATHI, HEMOCPEACTBEHHO OPUEHTUPOBAHHBIX
Ha PO (ECCUOHATBLHO-TTPAKTUIECKYIO TTOATOTOBKY 00y4JaIONIIXCS.
1.2 3agaun Hay4HO-HMCCIIeI0BATEIbCKONH PadoThl
3agauamu HUP siBnsroTcst: yriayOneHne TeOpETUUEeCKUX 3HAHHUM B 00JIaCTH MaTeMaTUKH 1
MH(POPMATHKH; 3aKPEIUICHUE TIOJyYeHHBIX 3HAaHUH B 00JaCTH MaTeMAaTUIECKUX JUCIUILINH, HH-
(hOopMaIOHHBIX © KOMMYHUKAITMOHHBIX TEXHOJIOTHIA, (OpPMUPOBAHNE YMEHHUH UCIIOIB30BaTh UX
B yu4eOHO-BOCIIUTATEIBLHOM IIpOLIECCe
B pesynbrare npoxoxaenuss HUP oOyuaromuiicss 40KeH yMETh: CaMOCTOSITEIbHO BECTH
yueOHyI0 paboTy C HMCNOJIb30BAaHUEM 3HAHWM, MOJIYYEHHBIX IPU OOY4YEHHWU B Marucrparype u
CaMOCTOSITENILHO MOJTYYEHHBIX 3HAHUN B 00JIaCTH MOCTaBIEHHON y4eOHOM 3a/jauu; UCTI0JIb30BaTh
B CBOCH paboTe COBpEMEHHBIE CHCTEMbI KOMIIBIOTEPHOH MAaTEMaTWKH M BO3MOKHOCTH HOBBIX
WH(POPMAIMOHHBIX TEXHOJIOTHH.

1.3 Cnoco0wbl 1 (popMbI MPOBETEHUST HAYYHO-HCCIEA0BATEILCKOH PadOThI

Tum nmpakTUKH: HAyYHO-HMCCIIeI0OBAaTEIbCKas paboTa

CriocoOsI poBeieHus1 y4eOHOM MPAaKTUKK: CTallMOHAPHAS; BbIE3AHAS.

dopma MpakTUKU: TUCKPETHAS

HUWP npoBomuTcs Ha 6a3e ydpexaeHHI, COOTBETCTBYIOIIUX BUY MPAKTHUKUA U TpeOOBa-
Husm OI'OC

HUP npoBoautcs B Buae paboThl CTyIAEHTa HaJl KOHKPETHBIMH Y4e€OHBIMU 3aJlauaMu,
MOCTABJICHHBIMH PYKOBOJUTENIEM, COCTOUT M3 CaMOCTOSITENIbHOM paboThl CTy/AEHTa Haj ajro-
PUTMOM pelIeHUs 3aJa4, COCTAaBICHHS, OTJIAJIKU U TECTUPOBAHUS MMPOTPaMM Ha KOMIIbIOTEpE, a
TaK)Ke KOHCYJIbTAlUH Y PYKOBOJUTEINS pabOTHI.

Jlist obmero pykoBojctBa HUP cTyneHTOB MOKEeT Ha3HA4aThbCsl PyKOBOIUTEIb ydeOHOM
npaktuku (HUP) — kBamudunmpoBaHHbIN CHIEIIUATKCT B TaHHOW 00J1aCTH.

1.4 MecTo Hay4YHO-HCCJIeI0BAaTeIbCKO padoTsl B cTpykType OOII

HUP Bxoaut B pazgen «lIpakruku». OHa mpeamosnaraeT 3HaKOMCTBO OOYYarOIIErocs ¢
JUCHMIUTMHAMYU HAIPaBJICHUS U CIEUUATbHBIMU JTUCHUIUIMHAMU: COBPEMEHHBIE MPOOIeMbl
HayKd U IPOU3BOJCTBA; KOMIIBIOTEPHbIE TE€XHOJOTMU B MareMaTtuke. CTyIEHT AOJKEH yYMETb
MIPUMEHTH 3HAHMsI OCHOBHBIX KYpCOB HampaBiieHus «MaTtemaTukay (OakaniaBpuaT) U Mepeyuc-
JICHHBIX BBIIIE KYPCOB JIJIsl BBIIIOJIHEHHUS IOCTABIICHHBIX YYeOHBIX 3a/1a4.

HUWP npusBana obecrneynTsh PyHKIUIO CBSA3YIOLIETO 3BE€HA MEXIy TEOPETHUYECKUMHU 3Ha-
HUSIMH, TIOJIYYEHHBIMH IIPU YCBOCHHH 00pa30BaTeNbHOM MPOrpaMMBbl, U IPAKTUUECKOHN JesTelNb-
HOCTBIO 10 BHEAPEHUIO ATHX 3HAHUH B peanbHbIN Y4eOHBII mpoIiecc.

Cornacno yuebHomy many HUP sBnsiercs oAHUM W3 9TamoB MPOU3BOJCTBEHHON MpaK-
THKH.

bazoit qnis npoxoxaenus HUP cryaentamu siBisiercs kadeapa nHpopMaIoHHBIX 00pa-
30BaTeIbHBIX TexHoNorui Kyol'Y.

J7is U1 ¢ oTpaHMYEeHHBIMH BO3MOKHOCTSIMU 3JI0POBBS BBIOOp MecT npoxoxaeHuss H1P
YUUTBIBAET COCTOSIHUE 3/I0OPOBBS M TPEOOBAHUS TIO JOCTYITHOCTH.



1.5 KommnereHuMu CTyIeHTa,

HCCJIe0BATEIBLCKO padoThl
B pesynbrare npoxoxaenus HUP cTyneHT nomkeH mpHOOPECTH CISAYIOIIHUE MpOo-
(beccronanpHbie KOMIIeTeHINH B cooTBeTcTBUU ¢ PI'OC BO.

(¢popmupyemble B pe3yabTaTe NPOXOKICHHUS HAY4YHO-

Ne | Uupexc | Copeprkanue komiie- | B pesynbrate n3ydeHus: yaeOHOM JUCIUIUINHBI 00Y-
ILI | KOMIIe- | TEeHOUU (WM e€ Ja- YAIOIINECS OJIKHBI
.| TeHIMM CTH) 3HATh yMeTh BJIAJIETH
1 VK1 CriocoOeH OCyIIEecTB- | CIIOCOOBI  Opra- | CaMOCTOSITETIbHO | HABBIKAMH  Ca-
JSATh TIOWCK, KPUTHYC- | HA3AIMK  TO- | JOOBIBaTh  IMPO- | MOCTOSTEITHO-
CKHUM aHaJIu3 U CUHTE3 | 3HaBaTEIbHOM deccuoHanbHbie | TO  MpHOOpe-
uH(POpPMAITUH, MPUME- | JICSITCILHOCTH, | 3HAHUSA, B TOM | TCHHS HOBBIX
HATh CUCTEMHBIN TIOJI- | COBPEMEHHBIC YuClie C TIOMO- | 3HaHUU u
XOJ JJIsl PEIIEeHHUs MO- | CIOCOOBI U | mplo  uHpOpMa- | yMEHUH U HUC-
CTaBJICHHBIX 33]1a4 CpeICTBa TMpPH- | IUOHHBIX TEXHO- | TIOJH30BAHUS
oOpeTeHHsI HO- | JIOTHIA, UX JUIS perie-
BbIX 3HaHWM U | HaxoauTh 3¢ dek- | Hus npodec-
YMCHHMA TUBHBIE TPUEMBI | CHOHAIBHBIX
OpraHu3aIuu 3ajay;
npodeCcCHOHANIb- | HABBIKAMH
HOW  JIeATeIbHO- | U3BIICUCHHUS
CTH HEO0X0 MO
uH(popmanuy,
B TOM YHCIIC C
MTOMOIITBIO
nHpopMarmoH
HBIX
TEXHOJIOT U1
2 I[IKO-1 | CnocobGeHn ocBamBaTh | HAXOAUTh  3¢- | UCHOJIB30BAThH T€- | HABBIKAMU
U HCIO0JIb30BaTh 0a30- | (peKTHBHBIE JTaroruveckue aHanu3za  Te-

BbIE Hay4yHO-
TEOpEeTUYeCKre 3Ha-
HUSL U TPaKTHYECKHE
YMEHHUSI IO TMPEAMETY
B MpodeccnoHanpHOMI
NeSITeIbHOCTH

NpUeMbl  opra-
HU3AIUU  TPO-
(beccruoHambHOM
JeSITeIbHOCTH

3HAHWS JUIS aHa- | Jaroru4ecKo-
J¥3a COLMAIBHO- | TO Tpolecca
3HAQYUMBIX  TPO- | OTHAEIBHBIX
OJieM, TIPOIIECCOB, | €r0  DIIEMEH-
pelIeHUs]  COIH- | TOB;

QIBHBIX W TPO-
(heccHOoHATLHBIX
3aj1a4




3 I[IKO-2 | Ciocoben koHcTpyH- | OCHOBHBIC HABBIKAMH CaMO- | HAaBBIKAMU
poBaThb  COJIEp’KaHUE | HAIPABJICHUS CTOSITEJILHOTO aHalu3a  Iie-
o0Opa3oBaHusi B Ipea- | CAMOCTOSATENb- | IPUOOpETEHHUS JIarOru4ecKo-
MeTHOM oOmacté B | HOM pabOTHl 1O | HOBBIX 3HAHUM W | TO Tpolecca U
COOTBETCTBUU C Tpe- | MOIyUYEHUIO YMEHUA ¥  WC- | OTACTBHBIX
o6oanusimu ~ PI'OC | mpodeccuno- IIOJIb30BAHMSL UX | €T0  DJIEMEH-
OCHOBHOTO U Cpe€JHE- | HAJIbHBIX  3Ha- | s pelieHus | TOB; HaBbIKa-
ro obmero oOpa3oBa- | HU, W3YYEHUIO | MPOECCHOHAb- | MU  TPOBEC-
HUS, C YPOBHEM pa3- | EJAaroruueckue | HbIX 3a/1ady; HUS ~ OTHENb-
BUTHS COBPEMEHHOH | TEXHOJIOTUU HBIX BHJIOB
HAyKM U C YYEeTOM | BBICIIEro Yy4eo- 3aHATUH;
BO3PACTHBIX OCOOEH- | HOTO 3aBE/ICHHS;

HOCTEH 00y4JaroImMUXCsl | METOIBI u
MIPUEMBI
IIPOBE/ICHUS
y4eOHBIX
3aHSATHUN.

4 [IKO-6 | CrocoGen moanepku- | HAXOAUTh  3(- | HCMONB30BaTh Tie- | HABBIKAMHU
BaTb  CaMOCTOSITENb- | (DEKTHBHBIE Jlaroruvyeckue aHaim3a  Tie-
HOCTb,  WHULMATUB- | IPUEMbl  Opra- | 3HaHUs JUIsl aHa- | Jaroruyecko-
HOCTh OOY4YarolIMXCs, | HU3aUUMU  MPO- | JH3a COLUUAIBHO- | TO Mpoliecca U
crocoOCTBOBaTh pa3- | (pecCHOHANBHOW | 3HAYMMBIX  TPO- | OTACIBHBIX
BUTHIO UX TBOPYECKHX | NESTEIHHOCTH OsieM, TPOLIECCOB, | €0  AJIEMEH-
CHocoOHOCTEl B pam- pelIeHus]  COLM- | TOB;

Kax yueOHO- albHBIX M TIPO-
HCCIIEeI0BATEIbCKOM beccroHATBbHBIX
JeSITEIbHOCTH 3a1a4
2. CTpyKTYypa M coJiep:KaHie HAYYHO-HCCJIeN0BaATEeIbCKOI padoThl
OO01mmas TpyI0eMKOCTb IPAKTUKU COCTABIISICT 3 3aueTHBIX enuHuIl, 108 dacoB, 2 Hemenu
Copnepxanne HUP ompenensiercs pykoBOIUTENIEM HPOrpaMMbl MOATOTOBKH CTYIIEHTOB
Ha ocHoBe @OI'OC BO mno HamnpaBnenuro 44.03.05 Ilemarornuyeckoe oOpa3oBaHue,

HanpaBieHHOCTh (mpoduip) «Marematukay, «MHDopMaTHKay M C yd4eTOM HMHTEPECOB H
BO3MOJKHOCTEH BBIMyCcKarommie kadeapsl (kadeapsl HHPOPMAIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH).
KoHnkpeTHoe cojepkaHue NMPAaKTUKU TUIAHUPYETCsS HayYHBIM PYKOBOJUTEIIEM CTY/ICHTA,
COTJIACOBBIBACTCS C PYKOBOJIMTEIEM IPOTPAMMBbI MOATOTOBKU OakalaBpOB M OTPAXKACTCS B
WHJUBHIYAIbHOM 3amanuu Ha HUP, B KOTOpOM (QHKCHPYIOTCS BCE BUJBI JCSTEIBHOCTH
CTY/ICHTA B TCYCHUE MPAKTHKH.

KonuuectBo
Ne HauMeHnoBanue pasaenos 1acoB
6 cemecTp

1 2 3
1. |IloaroToBUTEILHBIN TAIl 2
2. Oprasu3alMOHHBIN 3Tan 2
3. |HayuHo-menarorumdeckuii stan 94
4, 3aKIIIOYUTEIBHBIN 3Tal 10

Hmozo no oucyuninune: 108




Conepxanue pasaenos HUP

Kypc Paznienbl

3 kypc | 1.. Pemienue nuddepennnanbHbIX ypaBHEHUH

2. Pemenue 3a1a4 MaTeMaTu4eckoil pu3mkm.

3. DieMeHTBl MAaTEMATUYECKOH JIOTUKHU

. 4. mporpamMmMupoBanue B cpeae Turbo Pascal.

3. Obpa3oBartejibHble W MH()OPMAIMOHHBIE TEXHOJIOTHH, MCHOJb3yeMble B Hay4YHO-
HCCJIeI0BATEILCKOI padoTe

KpoMe TpamuiimoHHBIX 00pa30BaTeIIbHBIX, HAYYHO-HCCIICAOBATEIIBCKUX H, UCIIOJIL3YEMbIX B
MIPOIIeCCe MPAKTHUECKON YIeOHOM JEeATeIIbHOCTH, UCTIONB3YIOTCSI W MHTEPAKTHUBHBIC (KOHCYJIBTA-
LIUU C TIPENOIaBATEIISIMH ).

I[J'IS{ JIi1y € OTPAHUYCHHBIMU BO3MOKHOCTAMM 3I0POBBA MPECAYCMOTPEHA OPraHu3anus
KOHCYJ’IBT&HI/Iﬁ C UCTIOJIb30BaAaHUEM SHGKTPOHHOP'I TIOYTHI.

4. Y4eOHO-MeTOAUYECKOE OOecliedeHue CaMOCTOSATeILHOM PadoThl CTY/ICHTOB B HaYy4-
HO-HCCJIe10BATE/IbCKOM padoTe
CamocTtodrenbHas padoTa NpoBOAUTCSA B (opMe U3ydyeHUsI HEOOXOIUMBIX TEOPETHUECKUX
OCHOB y‘—Ie6HI)IX JUCHUIINIMH, HW3YUYCHUA y‘-Ie6HO-MeTO)II/I‘—IeCKI/IX MaT€pruajlioB IO TEMATUKE
y4eOHOM NMPaKTUKH.

Y4eOHOo-MeToAnYECKHEe MaTeprabl A1l CAMOCTOSTEIbHOM paboThl 00yUaroUIXcs 13
Yrcia MHBAJIHJIOB U JIUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3710poBbst (OB3) mpemocraBnstoTest
B (popmax, alanTUPOBAHHBIX K OTPAHUUYEHUSM MX 37J0POBBS U BOCIIPUATHS UH(DOPMALIUHU:

Jljis U1 ¢ HapyIIEHUSIMH 3PEHUS:

— B ITIeYaTHOU (popMe yBEIIMUEHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JTOKYMEHTA,

Jyig 11 ¢ HapyIIEHUSAMH CIyXa:

— B IIe4aTHOU opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jjis 11 ¢ HapyIIeHUAMH OTIOPHO-BUTATENIFHOTO anmnapara:
— B ITIe4aTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA,

JlaHHbII TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHT€HTa

00yJaronuxcs.

5. ®OpMBI OTYETHOCTH 0 UTOTaM HAYYHO-HCCJIeI0BATEIbCKOI padoThI

B xonIle cemectpa mpoBOIUTCS 3alluTa OTYETa MO MPAKTHUKE, B TEYCHHE KOTOPOH CTY-

JICHT JTOJIKEH:
- MOATBEPIUTH 3HAHME MaTEMaTHYECKOro amnmapara, MCIOJIb30BAaHHOTO IpU pa3pabOTKe airo-
puTMa;
- MPOJIEMOHCTPUPOBATH PA0OTY MPOTPaMMbl Ha TECTOBBIX MPUMEPaX;
- IPOAEMOHCTPUPOBATh CBOE 3HAHWE MHCTPYMEHTAIBHBIX CPEJCTB, UCIIOIB30BaHHBIX IIPH paspa-
00TKe MPOrpaMMBbI, U HaBBIKU padOThI C HUMU;
- MPEACTaBUTh OTUETHYIO JOKYMEHTAIIHIO.

TpeOoBaHus K 0TYETY MO NPAKTUKE

OT4er cTyIeHTa JOJIKEH COJePKaTh:

- MOCTaHOBKY 3aJ1a4u;

- I0IpOOHOE pelleHue,

- OMHUCAHMUE UCIOJIb3YEMBIX CTPYKTYpP JNAaHHBIX, aNTOPUTMa pabOTHI MPOTpaMMbl U €€ OCHO B-

HBIX 0COOEHHOCTEH;

- MPOKOMMEHTHUPOBAHHBIN TEKCT UCXOTHOTO MOAYJIS IPOTPAMMBI;



- ONHKCaHHE TECTOBBIX NMPUMEPOB U PACIEUaTKy PE3yJIbTAaTOB Pa0OTHI MPOTPaMMBI Ha 3TUX
puMepax.

6. D oHJ OLIEHOYHBIX CpeacTB AJisli MPOBECACHUA HpOMeHCYTO‘lHOﬁ aTTeCTallMi 110 HAYy4-
HO-HCCJIeI0BATEIbCKOM paﬁoTe

TunoBbie KOHTPOJIbHbIE 32JaHUA UJIH MAaTePUAJIbI, HE0OX0AMMBbIE /1JI151 OLlEeHKU 3HAHMI,
YMEHUIi, HABBIKOB H OMBITA JeSITeJILHOCTH, XapaKTePU3yOIIMX 3TaNbl (JOPMUPOBAHUA
KOMIIeTeHI[Hii B polecce 0CBOEHNsI 00Pa30BaTeIbHOI MPOrPaMMbl
Bapuanr 1
1. Haittu oOmuii naTerpan auddepeHnnanisHoro ypaBHeHHUS.
3x’ e’ dx+(x’e’~1)dy =0.
2. Haiitu oGmiee pemenue auddepeHnaibHOT0 ypaBHEHHS.
yINX In X — y”.
3. Homep BapuaHTa COOTBETCTBYET HOMEpam 3aganuii mo YM® u MmaremMaTuuecKoi JTOTHKE.
4. Hwxe 3anucana nporpamma. [lomyduB Ha BXOJ YHCIIO X, 3Ta MporpaMMa IevyaTaeT JIBa YhC-
ma, L u M. YkaxknTe HaMMEHbIIEE U3 TAKUX YUCEN X , IPA BBOJAE KOTOPBIX aITOPUTM IIeHaTaeT
cHayaja 3, a moToMm 7.
var X, L, M: integer;
begin
readIn(x);
L:=0; M:=0;
while x > 0 do begin
L:=L+1;
if xmod 2 =1 then
M:=M + (x mod 10) div 2;
x:= x div 10;
end;
writeln(L); write(M);
end.

Bapuanr2

1. Haittu oGmmuit maTerpan nuddepeHnualbHOro ypaBHEHUS.

2X 2X

3¢ + Zcos X dx——zcosﬁdy =0,

y y y y

2. Haiitu oGmiee pemienue auddepeHuaibHoro ypaBHEHUS.

Xy!” + y” — 1.

3. Homep BapuaHTa COOTBETCTBYET HOMepaMm 3agaHuil mo YM® u maremaTuuecKou JOTUKeE.

4. Huwxe 3amucana nporpamMmma. HOJ’Iy‘II/IB Ha BXOJ 4YUCJIO X, OTa ImporpamMmma nevdaTracT ABa 4uc-
Jia, L u M . Ykaxnre HauOOJIbIIIEE U3 TAKUX YHUCET X , IpU BBOJIC KOTOPBIX AJITOPUTM II€HATACT
cHayana 3, a IOTOM 7.
var X, L, M: integer;
begin
readIn(x);
L:=0; M:=0;
while x > 0 do begin
L:=L+1;



M:=M + x mod 10;
x:=x div 10;
end;
writeln(L); write(M);
end.

Bapuant3

1. Haittu oOmnii naTerpan auddepeHnnanbHOro ypaBHEHHUS.
(3x2 + 4y2)dx + (8xy + ey)dy =0.
2. Haiitu oOmiee pemenue auddepeHnaibHOT0 ypaBHEHHS.

2Xylﬂ — y”.
3. Homep BapuaHTa COOTBETCTBYET HOMepaMm 3aganuii mo YM® u MmaremMaTnuecKkoi JOTUKeE.
4,
Hwxe 3anucana nporpamma. [ToayduB Ha BXOJ YMCIIO X, 3Ta MpOTrpaMmMa reyvaraeT JBa YKcla,
L u M . Ykaxure HauboJibliee U3 TaKUX YUCEN X , IPH BBOJIE KOTOPBIX AITOPUTM T€4aTaeT
cHaJaya 3, a moToM 8.
var X, L, M: integer;
begin
readIn(x);
L:=0; M:=0;
while x > 0 do begin
L=L+1;
if x mod 2 =0 then
M:= M + x mod 10;

x:= x div 10;
end;
writeln(L); write(M);
end.

Bapuanr 4
1. Haittu oGmmuit maTerpan nuddepeHnualbHOro ypaBHEHUS.

(2x—1—l2jdx—(2y—ljdy =0.
X X

2. Haiitu oGmiee pemenue auddepeHnaibHOT0 ypaBHEHHS.
Xy!” + y” — X+1.
3. Homep BapuaHTa COOTBETCTBYET HOMepaMm 3agaHuil mo YM® u maremaTuuecKou JOTHUKeE.
4.
Hwuxe 3anucana nporpamma. [loayduB Ha BX0J 4MCIO X, 3Ta MpOrpaMmMa redaraer JBa Yucia,
L u M . YkaxuTe HauOoJIbIIIee U3 TAKUX YUCEN X , IPU BBOJIE KOTOPBHIX AITOPUTM T€UaTaeT
cHavana 3, a moroM 0.
var X, L, M: integer;
begin
readIn(x);
L:=0; M:=0;
while x > 0 do begin
L=L+1;
if x mod 2 =0 then
M:=M + x mod 10;



x:= x div 10;
end;
writeln(L); write(M);
end.

Bapmuanr 5

1. Haittu oOmuii maTerpan auddepeHnnanbHOro ypaBHEHHUS.
(yv? + ysec? x)dx +(2xy + tgx)dy =0.

2. Haiitu oOmiee pemenue auddepeHnaibHOT0 ypaBHEHHS.

1
" !
tgx-y"'—-y'+——=0.
SIN X
3. Homep BapuaHTa COOTBETCTBYET HOMEepaMm 3aganuii mo YM® u maremaTnuecKkoi JTOTHUKeE.

4. Huxe 3anucana nporpaMma. [Tomydus Ha BXOJ YMCIIO X , 3Ta MporpamMma rnevyaraer JBa
yucna, L u M . Ykaxurte HanOoJibliee U3 TaKMX YUCET X , IPU BBOJIE KOTOPBIX aITOPUTM Iie-
yaTaeT cHaJaya 3, a IToToM 8.
var X, L, M: integer;
begin
readIn(x);
L:=0; M:=0;
while x > 0 do begin
L=L+1;
if xmod 2 =1 then
M:= M + x mod 10;

x:= x div 10;
end;
writeln(L); write(M);
end.

Bapuanr 6

1. Haittu oGmmuit maTerpan nuddepeHnrualbHOro ypaBHEHUS.

(3x2y +2y +3)dx+ (x3 +2X +3y2)dy =0.

2. Haiitu oGmiee pemenue auddepeHnaibHOTO ypaBHEHHS.

y"ctg2x+2y" =0.

3. Homep BapuanTa cooTBeTCTBYET HOMepaM 3afanuii mo YM® u MaTreMaTu4ecKoi JOTHKe.
4.

Hwuxe 3anucana nporpamma. [loayduB Ha BXOJ UMCHIO X, 3Ta IporpaMma Ievaraer JBa Yuc-
ma, L u M . Ykaxute HauOoJbIiee U3 TaKUX YUCEN X , IPU BBOJE KOTOPBIX AITOPUTM TedaTa-
€T cHayasia 3, a moToM 7.

var X, L, M: integer;
begin
readIn(x);
L:=0; M:=0;
while x > 0 do begin
L=L+1;
if x mod 2 =0 then
M:=M + (x mod 10) div 2;



x:= x div 10;
end;
writeln(L); write(M);
end.

Bapuanr 7

1. Haittu oOmuii naTerpan auddepeHnnanbHoro ypaBHEHHUS.

X +E+l dx + L+1—i dy =0.

X +YyS Xy JXE+y?r XY
2. Haiitu oGmiee pemenue auddepeHnaibHOTO ypaBHEHHS.
XSym + XZy” — 1
3. Homep BapuaHTa COOTBETCTBYET HOMepaMm 3aganuii mo YM® u maremaTnuecKoi JOTHUKeE.
4. Hwxe 3anucana nporpamma. [TogyduB Ha BXOJ YMCIO X, 3Ta MpOTrpaMma revaraeT J8a
yucia, L u M . YkaxuTte HauOoJIbIee U3 TaKUX YUCENI X , IPH BBOJE KOTOPBIX AITOPUTM

reyvaraeT cHaJana 3, a moToM /.
var X, L, M: integer;
begin
readIn(x);
L:=0; M:=0;
while x > 0 do begin
L=L+1;
if x mod 2 =1 then
M:= M + (x mod 10) div 2;

x:= x div 10;
end;
writeln(L); write(M);
end.

Bapuant8

1. Haittu oGmmuit maTerpan nuddepeHnualbHOro ypaBHEHUS.

X +£+l dx + y +1—i2 dy =0.

X +y: Xy JXi+y? Xy

2. Haiitu oGmiee pemienue auddepeHuaibHoro ypaBHEHUS.
tg X . ym — 2y”.
3. Homep BapuaHTa COOTBETCTBYET HOMepaMm 3agaHuil mo YM® u maremaTuuecKou JIOTUKE.
4.
Hwuxe 3anucana nporpamma. [lonyyuB Ha BXOJ YHMCIIO X , 3Ta MIPOTpaMma IeyaTaer JiBa Yucia,
L u M . YkaxuTe HauOoJbIIIee U3 TAKUX YUCEN X , IPU BBOJE KOTOPBIX AITOPUTM TI€UaTaeT
cHayaja 3, a IoToM 7.
var X, L, M: integer;
begin
readin(x);
L:=0; M:=0;
while x > 0 do begin



L:=L+1;
if M < x then begin

M:=x mod 10;
end;
x:= x div 10;
end;

writeIn(L); write(M);
end.

Bapuant 9

1. Haittu oOmnii maTerpan auddepeHnnanbHOro ypaBHEHHUS.
2 2 2 2 3

(xy +x/y )dx+(x y—x2/y )dy:O.
2. Haiitu oGmee permienue mudepeHnaaIbsHoro YpaBHEHHSI.

L4 "
y"cth2x =2y".
3. Homep BapuaHTa COOTBETCTBYET HOMepaMm 3aganuii mo YM® u maremMaTuuecKkoi JTOTHUKeE.
4.
Hwxe 3ammcana nporpamMa. [losryduB Ha BXOJ] 9HCTIO X , 9Ta MPOrpamMmMa revartaer JBa Jrcia,
L u M . Ykaxute HanOOJIbIIIee 3 TAKUX YUCEN X , TIPH BBOJIE KOTOPHIX AITOPUTM IE€YaTaeT

cHadaya 3, a moToM 8.
var X, L, M: integer;

begin
readIn(x);
L:=0; M:=0;
while x > 0 do begin
L:=L+1;
if (M < x) and (x mod 2 = 0) then begin
M:=x mod 10;
end;
x:= x div 10;
end;
writeln(L); write(M);
end.

Bapuant 10
1. Haiti o6muii uaTerpan auddepeHnnanbHOro ypaBHEHUS.

2
13 - Yay-o.

x> x! X
2. Haiitu oGmiee pemienue aud@epeHuaibHOro ypaBHEHUS.
X4y” + X3yr — 1

3. Homep BapuaHTa COOTBETCTBYET HOMEpaM 3aaHuil o YM® u MaTeMaTu4ecKon JIOTHKE.
4.

Hwxe 3anucana nporpamma. [lomyduB Ha BXOJ YUCIIO X , 9Ta MpOrpaMma revyaraer JBa Yucia,
L u M . YkaxuTe HauOoJbIIIee U3 TAKUX YUCEN X , IPU BBOJIE KOTOPBIX AITOPUTM TeUaTaeT
cHayaza 3, a motom 10.

var X, L, M: integer;



begin
readIn(x);
L:=0; M:=0;
while x > 0 do begin
L:=L+1;
if (M <x) and (x mod 2 = 1) then begin
M:= (x mod 10) * 2;
end;
x:= x div 10;
end;

Bapuanr 11

1. Haiitu o6muii naTerpan qudgepeHnnaibHoro ypaBHEHUs

1
lzcosldx — —cosl +2y |dy =0.
X X X X

2. Haiitu oGmiee pemenue auddepeHmaibHOT0 ypaBHEHHS.
Xy"l + 2y” — O

3. Homep BapuaHTa COOTBETCTBYET HOMEpPaM 3a/ianuil o YM®D 1 MaTeMaTuyecKoil JIOTHKE.

4. Hwxe 3anucana nporpamma. [loaydnB Ha BXOJ 9HCIIO X, 3Ta IpOrpaMMa fevaraeT JBa
yucna, L u M . YkaxuTte HanOoJpliee U3 TaKMX YUCeT X , IPU BBOJIE KOTOPHIX aITOPUTM

rmeyaTtaeT cHavajna 3, a motom 10.
var X, L, M: integer;
begin

readIn(x);

L:=0; M:=0;

while x > 0 do begin
L:=L+1,
if M < x then begin

M:= (x mod 10) * 2;

end;
x:=x div 10;

end;

writeln(L); write(M);

end.

Bapuant 12

1. Haiitu o6muii uaterpan nuddepeHnnaibHOro ypaBHEHUS.
y _
+Vy |dX+| X+ ——= |dy =0.

X
’XZ + y2 ,XZ + y2
2. Haiitu oOee perienue nudpepeHaabHoro ypaBHEeHus.
(1+ xz)y” +2xy’ =X,

3. Homep BapuaHTa COOTBETCTBYET HOMEpaM 3afaHuil no YM® u MareMaTu4ecKon JIOTHKE.
4.



Huxe 3anmucana nporpamMmma. HOJIy‘-II/IB Ha BXOI YUCJIO X, 9Ta ImporpamMmma nedaracT JBa 4uciia,
a u b. Ykaxure HanOosbIIee U3 TAKMX YUCET X , IPU BBOJE KOTOPHIX AJITOPUTM IeyaTaeT CHa-
yaja 2, a IoTom 72.
var X, a, b: integer;
begin
readIn(x);
a:=0; b:=1;
while x>0 do begin
a:=a+l;
b:=b*(x mod 10);
x:= x div 10;
end;
writeln(a); write(b);
end.

Bapuanr 13

1. Haiitu o6mumii naTerpan quddepeHnnaibHOro ypaBHEHUS.

1+Txy dx + 1_xzy dy =0.
X"y Xy
2. Haiitu oGmiee pemenue auddepeHnaibHOTO ypaBHEHHS.
X5 ym + X4 y” — 1
3. Homep BapraHTa COOTBETCTBYET HOMEpaM 3aiaHuil o YM®P 1 MaTteMaTuyecKoil JIOTHKE.
4.
Hwxe 3anucana nporpamma. [lonyduB Ha BXOJ YHCIIO X , 3Ta MPOTpaMma IeYaTaeT /iBa Yucia,
a u b . YkaxxuTte HauOoIbIIIee U3 TAKUX YHUCENT X , IPU BBOJIE KOTOPBIX arOPUTM IeYaTacT CHa-
yaja 2, a notom 14,
var X, a, b : integer;
begin
readIn(x);
a:=0;b:=1,
while x > 0 do begin
a:=a+l;
b :=b* (x mod 10);
x :=x div 10;
end;
writeln(a); write(b);
end.

Bapuanr 14

1. Haiti o6muii uaTerpan auddepeHnnanbHOro ypaBHEHUS.

2

2

y y

2. Haiitu oOee perienue nudpepeHaabHoro ypaBHEeHus.

n 14 l
xy" —y"+—=0.
X
3. Homep BapuaHTa COOTBETCTBYET HOMEpaM 3afaHuil no YM® u mareMaTu4ecKoi JOTHKE.



4,
Huxe 3anucana nporpamMmma. HOJIy‘-II/IB Ha BXOIQ YUCJIO X, 9Ta porpamMma nedaracT Ba 4uciia,
a u b. Ykaxure HanOosblIee U3 TaKMX YUCET X , IPU BBOJE KOTOPHIX AJITOPUTM IIeYaTaeT CHa-
yajia 3, a IoToM /.
var X, a, b : integer;

begin
readIn(x);
a:=0;b:=1;
while x > 0 do begin
a:=a+1;
b :=b* (x mod 10);
X ;= x div 10;
end;
writeln(a); write(b);
end.

Bapmuanr 15

1. Haiitu o6muii uaTerpan aupgepeHunanbHOro ypaBHEHUS.

lz dx — X+ dy =0.

X X
2. Haiitu oGmiee pemenue auddepeHmaibHOTO ypaBHEHHS.
xy" +y"+x=0.
3. Homep BapuaHTa COOTBETCTBYET HOMEpaM 3ajianuii o YM®P u MaTreMaTuyecKoil JIOTHKE.
4.
Huxe 3anucana nporpamma. [lomydyus Ha BXOJ YUCIIO X , 3Ta MpOorpaMmMa reyaraer JBa Yucia,
a u b. Ykaxure HanbobIIee U3 TAKKUX YUCET X , IPU BBOJEC KOTOPHIX AITOPUTM IeyaTaeT CHa-
yaja 3, a motom 0.

var X, a, b : integer;

begin
readIn(x);
a:=0;b:=1,
while x > 0 do begin
a:=a+l;
b:=b* (x mod 10);
x :=x div 10;
end;
writeln(a); write(b);
end.

BapuanT 16

1. Haiiti o6muii uaTerpan auddepeHnnanbHOro ypaBHEHUS.

1

xex+l2 dx—=dy =0.
X X

2. Haiitu oOee pemienue nudepeHaabHoro ypaBHEHus.

th X - yIV — ym.

3. Homep BapuaHTa COOTBETCTBYET HOMEpaM 3aaHuil 1o YM® u MareMaTu4ecKon JIOTHKE.

4.



Hwoxe 3anucana nporpaMma. Ilomy4yus Ha BXOJ YUCIIO X, 9Ta IPOrpaMMa Ie4yaraeT ABa Yucia,
L u M . YkaxkuTe HauMEHbIIIEE U3 TAKUX YUCE X , IPU BBOJIE KOTOPBIX AJITOPUTM I1€4aTacT

cHayaja 3, a moToMm /.
var X, L, M: integer;

begin

readIn(x);

L:=0; M:=0;

while x > 0 do begin
L:=L+1;
M:= M + x mod 10;
x:= x div 10;

end;

writeln(L); write(M);end.
Bapuanr 17

1. Haiitu o6mumii naTerpan quddepeHnnaibHOro ypaBHEHUS.

1 X COS
10xy — —— |dx + 5x2+—77;X—-
SiIny SIn"y
2. Haiitu oGmiee pemenue auddepeHmaibHOTO ypaBHEHHS.
X'y +x°y =1

3. Homep BapuaHTa COOTBETCTBYET HOMEpPaM 3a/iaHnnii o YM®P 1 MaTeMaTU4eCKO JIOTHKE.

y’siny® |dy =0.

4. Hwxe 3anucana nporpamma. [losiyduB Ha BXOJ1 4MCI0 X, 3Ta IporpaMMa nevyaTaeT JBa Ync-
J1a, L 1 M . Ykaxxute HauMeHbIIIee U3 TAKUX YHUCENT X , IIPpU BBOJAC KOTOPBIX AJITOPUTM II€HYATACT
cHayaJya 3, a moToM 8.
var X, L, M: integer;
begin
readIn(x);
L:=0; M:=0;
while x > 0 do begin
L:=L+1;
if x mod 2 =0 then
M:= M + x mod 10;

x:= x div 10;
end;
writeln(L); write(M);
end.

3agaHus 10 YyPABHEHHAM MAaTeMaTH4YeCKOH (PM3UKH



"OnpenenuTs TUN ypaBHeHHil. [IPHBECTH K KAHOHHYECKOMY BHIY..
L Upr + oy + Uy + Up + 1y — 2%y = 0.

2. Uy + 2Upy + DUy — 32u, = (.

3. Uy — 2Uzy + Uyy + YUy + Yuy, = 0.

4. 2Ugy + Jtgy + Uyy + Tz + 4uy, = 0.

5. Ugy + Ugy — 20y, — Juy — Lou, + 272 = ().

6. Quyp — Bugy + uyy + 10u; — 15u, + -2y = 0.

w71 oUpp + 2ugy + 10wy, — 24u, +42u, + 2(z +y) = 0. .

8. Uy + dttzy + 130y, + 3uz + 24u, + 9z +y) = 0.

9. Upr — dtigy + DUy, — Juy +uy = 0.
10, uzz — Bugy + Duyy — ugy + 2uy, = 0.
L. 2ugy — duyy + 1y — 2uy + = 0.
12, gy + 2uyy — uy + 4uy, = 0.

14, uzr + 2uqy + uyy + 3uz — Suy, = 0.

15, gy — Uy + 1z + 1y, = 0.

16, uzp + upy —uy + 4= 0.
17, Bugy + Ugy + Uz + 1y +y = 0.
18. tzz + gy + Sy — 2u; — 2uy = 0.
19. Suz; + 16uzy + 161, + 24u; + 32u, = 0.
20, Uy = 2Ugy + Uy — Uy + 12u, = 0.
21, 2ugy — Sugy + Buyy — uy +uy + 2 = (.
22, 2uzr + Ouzy + duyy + uz + uy = 0.
23, Buze — 10uzy + uy, — 2u, + 4uy, + 2y = 0.
24, 3uzy + 10ugy + 3uyy + gy + uy + 2+ y = 0.
25, Uyy = gy + 2uy — uy, — 4™ = (.
- HMcnons3ys MeTox pazaeneHus nepeMeHHBIX, HAHTH pelleHHe OIHOPOJHOrO BOI-

HOBOTO YPABHEHMA Uy = 0°Uzy, 0 < T < [, t > () IPH CIEIYIOMHNX IPAHHYHBIX H HaYalbHBIX
VCIOBUAX:



1. u(0,t) = u(l.t) =0,

u(z,0) = sinTz + sin®r, uy(z,0) = 0.

2. u.(0,t) = u(l,t) =0,
u(z,0) =0, ug(z,0)=1.

(2.0
3. u(0,1) —u,, (1,t) =0,
(z,(

uix, —s*m r+ smm

4. u (0.1) = u(l,t) = 0
u(z,0) =1, us(x,0) =

9. u (Ut) ( )=0,

=

(z,
10. u(0,t) = u(l.t) =0,
u(z,0) =0, u(z,0) = 1.

11, u,(0,t) = u(l,t) =0,
u(z,0) = msgr u(z.0) = 1.

12, u.(0,1) = u(l,t) =0,
u(z,0) =1, us(x.0) = 2+ cosFur.

16. u(0,t) = u(l, 1) =0,
u(

17. u(0, —uft}—{},
u(z,

18. u-(0,¢) = u(l,1) =0,

z, u:(z,0) =0.

.0) = U = const, u(z,0) = V = const.

= sin¥z, u;(z.0) =z

cul0,t) = u(lt) =0,
u(z,0) = sin2z, u(z,0) =1

I

- 'H,_,.({]'_. t} = UJ:U.' t) =0,
u(z,0) = 0, us(z,0) = 1 + cosZz + cos*Zx.

3

cug(0.t) = u(l.t) =0,
u(z,0) =0, us(z,0) = cos%r+ms§—?x.

(@
cul0,t —umft)—ﬂ
u(z,(

= singrr, uy(z.0) =

u(0,t) = u(l.t) =0,

u(z,0) = sinfz, u;(z,0) = sinfx + sin

?;T:r

u (0. 1) = ufl, t} =0,
u(z.0) = cos5r + cosZz, u,(z,0) = cosZ .

Ir

2l 2l

cu(0,t) = uL(l, t}—U
u(z,0) = singz, u:(x.0) = singx + sinr.

3

z.0) =2+ cosTz, us(z,0) = 1 + cos¥¥x.

u(z,0) =0, u(z.0) = cos¥z + cos Tz

19. u.(0,t) = uz(l, t] =0,

u(z,0) =1+ cos*z, us(z.0) = cosTz + cos*z.
20. u(0,t —ufﬂ—ﬂ
u(z,0) = sin®x + sin®fx, u(x,0) = sinZz.

Peuiute MeTogoM pa3dciicHHA NNEPEMEHHBIX CIICAYIOIIYIO 3aJa4y 114 HEOJHOPOIHOIO YPpaBHCHHA

TEIIIONPOBOOHOCTH !

1. u; = a®up, + 2 + 1,
u(0,t) =1, u(l,t) =2,
u(z,0) =z + L.

O<z<1,t>0, 2. u=0aum+2r+2,

D<e<l,t>0,
uz(0,t) =1, u(1,t) =0,
u(z,0) =z — 1.



3oy =atu, +2r+1, O<z<1,t>0, 4 w=c’uz+z+1, 0<z<lt>0,

w(0,t) =1, uz(1,t) = 2, u(0,t) =0, u(1,t) =1,
u(z,0) =2r + 1. u(z,0) =
5. e =0auz+2r+1, O<z<1,t>0, 6 wy=ad*u,+zr+2, 0<zr<l t>0,
uz(0,t) =2, u(l,t) =1, uw(0,t) =0, u (1,t) =1,
u(:r(]) =2z — 1. -u(;r__(_]) =
7. u,=a%u, +t, O<z<l1l,t>0, 8. u = a®uz, +27t, 0<z<1,>0,
u(0,t) =2t, u(l,t) =1, u (0,t) = =1, u(l,t) =
-u(;}j__ (]) =1 — 3sin2mTr. 'U(Jf._ O) =1l—-z-— COS?Q—'"'_I.

9. u = auge +2t%, 0<zx<1,t>0, 10, y=u,+t>—1, O<z<l1,t>0,

u(0,t) =1, u (1,t) = 2t, uz(0,1) =5, uz(1,t) = =1,
u(z,0) =1+ sinx. u(z,0) =2+ 5z — 322
11wy =a?u,, + 22, 0<2<1,t>0, 12, yy=0a’us+t, O<z<l,t>0,
u(0,t) =1, u(l,t) = 2t, u(0.t) = 2t, u(1,t) =1,
u(z,0) = 2sinTr — sin3mx. w(z,0) =1+ Qcos%‘“‘g:_
13. w4 = a?upp +22t, O<z<1,t>0, 14 uy=u,,+3t—-1, 0<z<L,t>0,
u(0,1) = 2t, u (1,t) =1, ug(0,t) =2, u (1, 1) =2,
-u(;r._ {']) =7 — 233‘7137‘"'_3_'_ 'U(I._ 0) =14+ 2z — 2cos3mz.
15, uy = a?u, +3t, 0<z<1,t>0, 16, up = auee +22t, O0<z<1,t>0,
u(0,t) =1, u(l,t) =t, u-(0,1) = 2t, u(1,t) =t,
u(z,0) =1—z + sindnr. u(x,0) = 4cos¥ .
17. up = a’uzz +1%, 0<z<1,t1>0, 18 wy,=u,+2t, 0<z<1,t>0,
u(0,t) =t, u (1 t) = 2t, uz(0,t) = 3, ug(1,t) =1,
u(z,0) = 4sin? o Z. u(z,0) =1+ 3z — 7%
19. u, = a’u, +2t, 0<z<1,t>0, 20. ws=ausps+t, O<z<l1,t>0,
u(0,t) =12, u(1,t) =1, uy(0.) = 2, u(1,t) = 12,
u(z,0) = r — sintx + 2sinbmz. u(x.0) = 2xr — 2 + cosZx.

3agaHus M0 MaTeMATHYECKOH JIOTHKe

Jlns 3apanuoi dyukuuu flx,y,z,p):

1) noctpouts TabNULY MCTUHHOCTH;

2) noctpouth u3z00paxeHue Ha KyOe;

3) naiitu CJIH® u CKH®;

4) nyrtem npeodpa3zoBaHuil OMyuuTh Tynukosyto JJH®D;

5) HaliTu Bce MuHUManbHbie hopmbl MeTo10M KBaiiHa U NOCTPOUTH [UTsi HUX Tadmu-
LY HCTUHHOCTH;

6) HaliTU Bce MUHUMAaNbHble hopMbl MeTogoM brelika, BbIOpaB B KayecTBe MCXO/I-
Hoil mobyro JIHD stoil dyHkumuu, otauunyo ot C/IHD;

7) HailTh MUHHUMaIBHYK dopmy MeToaoM Kapt Kaphada;

8) omnpelaenuTs NPUHALIEKHOCTH KilaccaM llocTa;



9) nocTpouTh GYHKUHMOHAIBHO MOJIHYIO cHCTeMY DYHKUMIA Tak, 4TOObI 3Ta CHCTEMa
ObL1a 6azucoMm u coaepxkana flx,y.z.p).

1) fixy.zp)=xep/zv yaxdp®zex—yvz,

2) flxy.z.p)=p-y=yaxezvp/pdzex,

3) fixyzp)=p/zvaxly@z=yepvxayez,

4) fixyzprEvenlpvx®zap—yye:,

5) fixyzp)=z—=yWpexA zep/z®ylx,

6) fixyzprxlyepvx=zax/ye"z®xvz,

7) fixy.zp)==z®wxlzap=xez/yeaTp,

8) fixyzpywlzep=xvzape—yp@:z,

9) fixyzp)plx®ze ywpaz—yizey,

10)  flxy.zp)=xy®zvpexayeTzdp—yvz,
1)  fixyzp)zeply@zax—pvyezx,
12)  Axyzp)="xz@poyax=zvpezip,
13)  fixyzp)lx@yvzepexiylz=paz,
14)  fixy.z.p)=p/z®lxape zoyezva,
15)  flxyzp)lvdz=pexvy/izeplaay,
16) f(:r,y,z,p)=zfx:>“(vvpA(:r@_v(—z))@xilp,
17)  flxy.zp)=xvy®@zlprxeyva/z="yep,
18) Axy.zp)=xzip@xrpex="zvp—y,
19)  Axyzp)xlz=y® pexvyazep/avz,
20)  fixy.zp)=yip—xay® pozixezva,
21)  fixyzp)=pv y—=x@zlpeyizaxep,

Komnerenium, npoBepsieMble OLIEHOUYHBIM CPEICTBOM: ONpPEeAesATh oOuiue GopMbl, 3aK0-
HOMEPHOCTH, HHCTPYMEHTAJIbHBIE CPEJICTBA JJIsl TPYIII JUCIUILINH

7. Kpurepuu oueHkun

JuddepeHunpoBaHHBIN 3a4eT BBICTABIISACT B 3aYETHYIO KHMIKKY U BEJOMOCTh HayIHBIN
PYKOBOJTUTEIIb.

«OTJAMYHO» — CTaBHUTCS CTYACHTY, KOTOPBIA BBITOJHUI B CPOK M Ha BHICOKOM YPOBHE
BECh HaMEUYCHHBIH 00BbEM pabOThI, MPEAYCMOTPEHHBIA MPOrPAMMOM MPAKTUKH TOTO WJIM MHOTO
Kypca. OOHapYXHJI YMEHHE OINPEACIATh U ONTHMAIBHO OCYIIECTBIIATh PEIICHUE 3aJIa4H, CIIOCO-
OBbI M Pe3yJIbTaThI €€ PEIICHUS, IPOSBIISLT B pa00TE CAMOCTOATEILHOCTh, TBOPYECKHIA TOIXOI.

«Xopomo» — CTaBUTCS CTYACHTY, KOTOPBIi MOJIHOCTHIO BBIIOJHIII HAMEYCHHYIO Ha Tie-
PHOJI IPAKTHKH MPOTPaMMy pabOThl, OOHAPYKUJI YMEHHUE OTPEACIISTh OCHOBHBIC 3a/Ia4H U CIIO-
COOBI WX pEIICHHUs], TPOSIBIISUT UHUIIMATHBY B pabOTE, HO HE CMOT BECTH TBOPUYECKHUI MOUCK WU
HE MPOSIBIJI CTPEMJICHHE K TBOPUECKOMY POCTY.

«Y10BJIETBOPUTEILHO» — CTABUTCA CTYJCHTY, KOTOPBIH BBIIIOJIHUI POrpamMmy paboThl,
HO HE MPOSIBIJI TTYOOKHX TEOPETUYECKUX 3HAHUU MO MH(POPMATHKE U MATeMaTHKe, TOMYyCKal
OITMOKY B BBIMIOJTHEHUN PaOOTHI.

OI_IGHOLIHLIG CpeACTBa IJIs1 UHBAJIUIAOB U JIUI C OTPAHUYCHHBIMU BO3MOKHOCTAMU 310PO-
Bbi BLI6I/IpaIOTC5I C YUCTOM UX MHAWBUAYAJIbHBIX HCI/IXO(I)I/I?»I/I‘ICCKI/IX 0COOCHHOCTEH.

— IIpH HCO6XOI[I/IMOCTI/I HHBAJIMJaM U JIMllaM C OTPpaHUYCHHBIMU BO3MOKHOCTAMU 310PO-
Bbs IPEAOCTABIIACTCA AJOMOJHUTCIIEHOC BpEMs IJI1 IIOATOTOBKH OTBETA HA SK3aMCHC,



— IIPH TIPOBEICHUH IPOLEAYPhl OLICHUBAHUS PE3yIbTaTOB 00yYCHHUS MHBAIUAOB U JIUI] C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBbBSI TPEIyCMaTPUBACTCS MCIIOJIb30BAaHNUE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAWBUAYATbHBIMUA 0COOCHHOCTSIMH;

— IIpY HEOOXOIUMOCTH ISl 00YJArOIIUXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBbS
Y MHBAJMJIOB MpPOIEIypa OLIEHUBAHUS PE3ylIbTaTOB OOYYEHHUS MO AUCHUILIMHE MOXET MpPOBO-
JMTHCS B HECKOJIBKO ATAIIOB.

[Ipouienypa oneHMBaHUs PE3yIbTaTOB OOYYEHHs WHBAIMIOB W JIUI] C OTPaHUYCHHBIMHU
BO3MO>KHOCTSIMH 3JI0POBBSI TI0 TUCIHMIUIMHE (MOJIYIIO) MPEAYCMAaTPUBAET MPEIOCTABICHUE HH-
¢dopmanmu B popmMax, aganTUPOBAHHBIX K OTPAHHMYCHUSAM UX 3I0POBBS U BOCIIPUATHS HHPOPMa-
UH:

JUist T ¢ HapyIIEeHUSIMH 3pEHHUST:

— B I1e4aTHOM (hopMe yBeTUYEHHBIM HIPUPTOM,

— B OopMe DIEKTPOHHOTO JIOKYMEHTA.

JInst man ¢ HapylmeHus MM ClTyXa:

— B Ile4aTHOU opme,

— B opMe DIEKTPOHHOTO JIOKYMEHTA.

JUi1st U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:

— B Ile4aTHOU opme,

— B JopMe DIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHHTEHTa 00 Y-
YJAFOIIUXCSI.

8. Ilepeuenn yueOHOIi TuTEPaTYphI H pecypcoB ceTu «HTepHET», HEOOXOTUMBIX /11l MPO-
BeICHUS] HAYYHO-HUCCJIEI0BATEILCKOM PadoThI

OcHoBHas JIMTEpaTypa

1. ®denotoBa E.A., ®engotoB A.A. NHhopMaIimoHHbIE TEXHOJIOTUH B HAyKe M 00pazo-
BaHuu: yueo. mocooue. — M.: ]I «Dopym»: THOPA-M, 2015.

2. I'pymeckmii C.I1., leeBa C.A. Metoauka ooydenus uapopmaruke (IIpaktukym) : yueo.
noco6wue / C.I1. I'pymeBckuii, C.A. JleeBa. — KpacHomap: KyoI'Y, 2015. (60 3k3.)

3. Ky3nenos, B. B. O0mias u npodeccuonanbHas negaroruka : yaeOHUK W TPAKTUKYM IS
npuknagHoro OakanaBpuara / B. B. Ky3nemnoB. — 2-e¢ u3z., ucnp. u momn. — M. : M3garenbcTBo
IOpaiir, 2018. — 136 ¢. — (Cepus : bakanasp. Ilpuxnamgnoit kype). — ISBN 978-5-534-01474-7.
— Pexxum moctyma : www.biblio-online.ru/book/37288DC1-4074-4EAC-BD6C-468AE95C7F3B

JonoHuTebHAs JTUTEpPaTypa:

3 Kypc

1. Epycamumckuii S1.M. JluckpeTHas marematuka: Teopus, 3a1a4n, TPHIOKEHHUS. -8-¢ U3I.-
M.: By3oBckas kaura, 2006 - 268c.

2. Uromun, B. V1. MatemaTtnueckas JT0TUKa U TEOPUS aITOPUTMOB : : yueOHOE OcoOue s
CTYICHTOB BY30B / . - M. : Akanemus, 2004. - 447 c.

3. Brnagumupos B. C. YpaBHenus matemaruueckor (GU3UKHU : yIeOHUK IJIs CTYJEHTOB BY-

30B / B. C. Bnagumupos, B. B. XXapunos. - U3a. 2-e, crep. - M. : @uzmatiut, 2008. - 399 c. -
ISBN 9785922103107.

4. EmenbsHoB B. M. YpaBHenust MmareMatudeckoil GU3MKH : TPAKTHKYM I10 PEIICHUIO 3a/1a4
: yueObHOe mocoOue /uig cTyaeHToB By30B / B. M. EMenbsnoB, E. A. Peibakuna. - CII6. [u gp.] :
Jlanp, 2008. - 213 c. : un. - (YueOHuku Juia By3oB. CnenmanbHas nureparypa). - ISBN
9785811408634 .

S. KpacnoB, M JI. O6bikHOBEeHHBIE qU(depeHnanbHble YpaBHEHHS: 3a/1a4l U IPUMEPHI ¢
MOJIPOOHBIMU pelIeHUsIMH : yueOHoe mocobue /it cTyaeHToB BTy30B / M. JI. Kpacnos, A. .
Kucenes, I'. 1. Makapenko. - 13a. 7-e. - M. : URSS : [JIUBPOKOM], 2009. - 253 c. : un. - (Bes
BBICIIIAs MaTeMaTHKa B 3a7a4ax). - ISBN 9785397002066 (25 5k3)

6. BacunbeBa A.b., CemnukoB A.I'., TuxonoB A.H. lud¢depennmansusie ypaBHeHHs. M.,
Hayka, 1998


http://www.biblio-online.ru/book/37288DC1-4074-4EAC-BD6C-468AE95C7F3B

1. OununmnoB A @. CoopHUK 3a1a4 1o quddepeHnnaibHbpM ypaBHeHusM [Tekcr] : [Oomnee
1400 3agau ¢ otBetamu : yueOHOoe mocobue] / A. @. @unumnmos. - U3a. 5-e. - Mocksa : URSS :
[Kamxkaerii gom "JIMBPOKOM"], 2013. - 237 c. - (Knaccuueckuii yueonnk MI'Y). - ISBN

9785397036368 (15 5k3)

IIporpammHoe oGecrieueHue
1. HTepHeT-pecypchl O METOAMKE MPENoJaBaHUs MaTeMaTHKU, IO TECTaM M 3JIEKTPOHHBIM
y4e0HO-METOAMYECKUM TIOCOOHSIM.
2. VnTtepHeT-pecypesl o ceBoboauomy 10 mis mmanupoBanus yaeOHBIX 3aHATHH, CO3/IaHUS Te-
CTOB U 2JICKTPOHHBIX Y4€OHO-METOJHUECKIX TTOCOOHIA.

3. Microsoft Office.

11. MaTepua/IbHO-TEXHUYECKOE OfecneueHre HAYYHO-HCCIeI0BATEIbCKOI PadoThl

Ne Bua pador

MarepuajibHO-TeXHHYECKOE o0ecredeHne T CHUIITUHbI
(MoayJifl) ¥ OCHAILICHHOCTh

1. | I'pynmnoBble U UHAU-
BUJlyaJIbHbIE KOHCYJIb-
Tauu

AynuTOpUM OCHAIIEHHbIE MPE3EHTALMOHHONW TEXHHKOH (mpo-
€KTOp, PKpaH, HOYTOYK) U COOTBETCTBYIOIIUM IMPOTPAMMHBIM
obecnieuearem (Microsoft Office 2016). 303H,308H, 309H,
316H, 320H, 305H

2. | Texymmii KOHTpPOJb,
MPOMEKYTOYHAs aTTe-
cTanus

AynuTopuH, OCHAIIEHHbIE MPE3EHTAIMIOHHON TEeXHUKOU (Ipo-
€KTOp, IKpaH, HOYTOYK) U COOTBETCTBYIOIIUM IMPOTPAMMHBIM
obecrieuenunem (Microsoft Office 2016).

303H,308H, 309H, 316H, 320H, 305H

3. | CamocrosTenpHas pa-
6ota

Kabuner misi camocTosITebHON PabOThI, OCHAIICHHBIA KOM-
NBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJKITIOUEHHUS K CETH
«MHTEpHET», MPOrPAaMMON SKPAHHOTO yBEIIMYEHHUS U obecrie-
YeHHBIH JOCTYIOM B  D3JEKTPOHHYIO  HH(OpPMAIMOHHO-
oOpazoBatenbHylo cpeny yHubepcutera 303H,308H, 309H,
316H, 320H, 305H




