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(ounas chopma obyuenus)
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PabGouas mporpamMma nUCHUIIIUHBI «/[OMOTHUTENBHBIC TJIABBI MAaTEMATHUYECKOTO
aHaJIM3a» COCTaBlIeHA KaHIUIATOM (PU3UKO-MATEeMAaTHUYECKUX HAYK, JOIICHTOM
E.N. I'agxka.

PaGouass mnporpamma JHCIUIUIMHBI  OOCYXXJI€Ha Ha 3acelaHuu  Kadeapbl
MaTeMaTHYECKOT0 aHAIN3a U METOJIUKU 00YUYEHHUSI MaTEMAaTUKE B BYy3€

«20» mast 2015 ., mpoTokon Ne9

3aBenyrommuii kKadeapoit o/ flﬂtg’{) JI.B. IlIkepuna

On00peHo HAyYHO-METOANYECKUM COBETOM
NUM®U KTTIY nm. B.IL. Acrapsesa MHCTUATYT

MATEMATUKY,

SUNKKA U
UHOOPMATUKA

"27" mas 2015 r., mpotokos Ne9

[Ipencenarens \ﬁg\ C.B. boptHOBCKUii



PabGouas mporpamMma nuUCHUIIIUHBI «/[OMOTHUTENBHBIC TJIABBI MAaTEMAaTHUYECKOTO
aHaAJIM3a» aKTyaJIM3UPOBaHA KaHAUAATOM (HU3UKO-MATEMATHICCKUX HAYK, TOIIEHTOM
E.N. I'agxka.

PaGouass mnporpamma JHCIUIUIMHBI  OOCYXXJI€Ha Ha 3acelaHuu  Kadeapbl
MaTeMaTHYECKOT0 aHAIN3a U METOJIUKU 00YUYEHHUSI MaTEMAaTUKE B BYy3€

«18» mas 2016 r., nmpoTokon Ne9

3aBenyrommuii kKadeapoit Ty, JI.B. IlIkepuna
4 7/;

On00peHo HAyYHO-METOANYECKUM COBETOM
NUM®U KTTIY nm. B.IL. Acrapsesa MHCTUATYT

MATEMATUKY,

SUNKKA U
UHOOPMATUKA

"20" mas 2016 r., mpotokoi Ne9

[Ipencenarens \ﬁg\ C.B. boptHOBCKUii



PabGouas mporpamMma IUCHUIIIUHBI «/[OMOTHUTENBHBIE TJABBI MATEMATHYECKOTO
aHaAJIM3a» aKTyaJIM3UPOBaHA KaHAUAATOM (HU3UKO-MATEMATHICCKUX HAYK, TOIIEHTOM
E.N. I'agxka.

PaGouass mnporpamMma AUCHUIIMHBI  OOCYXKJE€Ha Ha 3acelaHuu  Kadeapbl
MaTeMaTHYECKOT0 aHAIN3a U METOJIUKU 00YUYEHHUSI MaTEMAaTUKE B BYy3€

«17» mas 2017 r., npotokon Ne7

3aBenyrommuii kKadeapoit Ty, JI.B. IlIkepuna
4 7/;

On00peHo HAyYHO-METOANYECKUM COBETOM
NUM®U KTTIY nm. B.IL. Acrapsesa MHCTUATYT

MATEMATUKY,

SUNKKA U
UHOOPMATUKA

"24" mas 2017 1., mpotokon Ne§

[Ipencenarens \ﬁg\ C.B. boptHOBCKUii



PabGouas mporpamMma IUCHUIIIUHBI «/[OMOTHUTENBHBIC TJIABBI MAaTEMATHYECKOTO
aHaAJIM3a» aKTyaJIM3UPOBaHA KaHAUAATOM (HU3UKO-MATEMATHICCKUX HAYK, TOIIEHTOM
E.N. I'agxka.

PaGouass mnporpamMma AHCIUIUIMHBI  OOCYXKJI€Ha Ha 3acelaHuu  Kadeapbl
MaTeMaTHYECKOT0 aHAIN3a U METOJIUKU 00YUEHHUSI MaTEMAaTHKE B BYy3€

«21» mas 2018 r., nmpoTokon Ne8

3aBeayromuii kadeapoi Tt JI.B. llIkepuna
/. %>

On00peHO HAYyYHO-METOANYECKUM COBETOM
UM®U KTTIY um. B.IL. Acrapsesa MHCTUATYT

MATEMATUKY,

OUINKKA U
MHOOPMATUKA

"8" utons 2018 r., nporokoa Ne9

[Ipencenarens ‘;g\ C.B. boptHOBCKUii



PabGouass mporpamma mucnuIUIMHBI «JlOMOTHUTENBHBIC TJIABBI MAaTEMATHYECKOTO
aHAIHM3a» aKTyaIM3UPOBaHA KAaHAUAATOM (DH3MKO-MaTeMAaTHYECKUX HAyK, JOICHTOM
E.N. I'agxka.

Pabouas ImporpamMma AUCIHHIIINHBI 06CY)K,II€H& Ha 3aCCaaHHuHN Ka(bez[pm MaTCMaTHUKHU
1 MCTOIMKH O6y‘IGHI/ISI MAaTEMATUKC B BY3C

«08» mas 2019 r., mpotokon Ne 7

3aBenyrommuii kKadeapoit Tt JI.B. IlIkepuna
/ %>

O100peHO Hay4HO-METOINYECKUM COBETOM
NUM®U KTTIY nm. B.IL. Acrapsesa MHCTUATYT

MATEMATUKY,

SUNKKA U
UHOOPMATUKA

"16" mas 2019 r., npotokos Ne 8

[Ipencenarens \ﬁg\ C.B. boptHOBCKUii



IIpunoxenue 2
JIuct BHeceHUs1 U3MEHEeHU
JlomoJIHeHUS U U3MEHEHUs B paboueli nmporpamme AUcHUILIMHb Ha 2016/2017 yueOHbIN
TOJI;

B pabouyro mporpaMmy JTUCHUIITUHBI BHOCATCS CIIETYIOIINE U3MEHEHUS

1. Cnoumcok nurepaTypbl OOHOBJIEH YYE€OHBIMH U Y4E€OHO-METOJUYECKUMU
W3IaHUSIMH, JJICKTPOHHBIMU 00pa3oBaTelbHBIMU pecypcamu. OOHOBIICH TIEepeUYeHb
COBPEMEHHBIX MPO(PECCHOHANBHBIX 0a3 MJaHHBIX W WH(POPMAIMOHHBIX CIPABOYHBIX
CUCTEM.

PaGowas mporpamma mepecMOTpeHa ¥ 0J00peHa Ha 3acemaHuH  Kadeapbl
MaTEeMaTHYECKOTO aHAJIN3a U METOJIUKHA OOYUICHHS MaTeMaTHKE B By3¢e

npoTokos Ne 9 ot «18» mas 2016 r.

3aBeayromuii kadeapon Q// )/ “@' JI.B. lllkepuna

Ono0OpeHo HayYHO-METOAMIECKUM COBETOM
NUM®U KTITY um. B.I1. Acradnera
«20» mas 2016 r. [Tpotokon Ne 9

MATEMATUKY,

[Ipencenarens SURNKA U

. o NHOOPMATUKA
\95\ C.B. bopTHOBCKM




JIuct BHeceHUs1 U3MEHEeHU
JlomoJIHeHUS U U3MEHEHHUsI B pabouelt mporpamme auciuiuiiabl Ha 2017/2018 yueOHbIi
TOJI;

B pabouyro mporpaMmy JTUCHUIITUHBI BHOCATCS CIIETYIOIINE U3MEHEHUS

1. Cnoumcok nurepaTypbl OOHOBJIEH YYE€OHBIMH U Y4E€OHO-METOJUYECKUMU
W3IaHUSIMH, JJICKTPOHHBIMU 00pa3oBaTelbHBIMU pecypcamu. OOHOBJICH TIepeueHb
COBPEMEHHBIX MPO(PECCHOHANBHBIX 0a3 MJaHHBIX W WH(POPMAIMOHHBIX CIPABOYHBIX
CUCTEM.

PaGowas mporpamma mepecMOTpeHa ¥ 0J00peHa Ha 3acemaHuH  Kadeapbl
MaTEeMaTHYECKOTO aHAJIN3a U METOJIUKHA OOYUICHHS MaTeMaTHKE B By3¢e

npoTokost Ne 17 ot «18» mast 2017 r.

3aBenyromuii kadeapoun Q// )/ u/{) JI.B. lllkepuna

Ono0OpeHo HayYHO-METOAMIECKUM COBETOM
NUM®U KTITY um. B.I1. Acradnera
«24» mas 2017 r. [Ipotokon Ne 8

MATEMATUKY,

[Ipencenarens SURNKA U

. o NHOOPMATUKK
\ﬂg\ C.B. bopTHOBCKM




JIuceT BHeceHUus N3MEHeHu

JlomoJIHeHUS U U3MEHEHHUsI B pabouelt mporpamme auciuiiiabl Ha 2018/2019 yueOHbIN
TO/I;

B pabouyio mporpaMMy ITUCIUIUIMHBI BHOCATCS CIIEIYIOIINE N3MEHEHUS:

1. Cnomcok nuTepaTyphl OOHOBJICH YYEOHBIMH U Y4eOHO-METOIUYCCKUMU
U3JIAaHUSIMHU, DJIEKTPOHHBIMH OOpa3oBaTelbHBIMH pecypcamMu. OOHOBIEH TNEepedYeHb
COBPEMEHHBIX NPO(ECCHOHATBHBIX 0a3 MaHHBIX W WH(GOPMALMOHHBIX CIPABOYHBIX
CUCTEM.

2. OOGHOBIIEH MEPEYCHD JUIICH3UOHHOTO MPOTPAaMMHOTO 00€CTICUeHHS.

3. B ¢oHJ OLIEHOUHBIX CPEJICTB BHECEHBI U3MEHEHMSI B COOTBETCTBHHU C IPUKA30M
«O0 ytBepxkaenun [lonoxenus o GoHE OLIEHOYHBIX CPEJCTB JUIsl TEKYIIEr0 KOHTPOJIS
yCIIEBAEMOCTH, TMPOMEXYTOYHOW U  HUTOTOBOM  (TOCYAApCTBEHHOW  HUTOTOBOIN)
arrectaruu» ot 28.04.2018 No297(m)

Pabouas InmporpamMma IICPCCMOTPCHA H 0;[06peHa Ha 3acCJaHuM Ka(beﬂpbl
MAaTCMATHYCCKOI'O aHaJIn3a 1 MCTOANKH O6y‘-I€HI/IH MAaTCMAaTHUKC B BY3C

npoTokod Ne 8 ot «21» mast 2018 .

3aBenyromuii kadeapoit Ty, JI.B. lllkepuna
/ C%) p

OnoOpeHo HAYYHO-METOINYECKUM COBETOM
NM®U KI'TTY um. B.I1. AcradpeBa
«08» nrons 2018 r. IIpoToxom Ne 9

MATEMATUKY,

OUINKA U
UHOOPMATUKU
[Ipencenarens

\ﬂg\ C.B. bopTHOBCKM




JIucT BHeceHus u3MEHeHU |

JlomoJIHeHUS U U3MEHEHHUsI B pabouelt mporpamme auciuiuiiabl Ha 2018/2019 yueOHbIN
TOJI;

B pabouyro nmporpaMmy JUCHMILUTMHBI BHOCSATCS CISAYIONTNE U3MEHECHHUS:
1. Ha turynpHoM usmmcte PIIJI mw PdOC wu3MeHeHO Ha3BaHHWE BEJIOMCTBEHHOMN

MPUHAJJISKHOCTH « MUHUCTEPCTBO HAYKH M BhIciiero oopazoBanusi PO» Ha ocHoBaHuu

npukaza «o BHeceHHMH u3MeHeHHil B cBenenuss o KITIY um. B.II. AcradneBa» ot
15.07.2018 Ne 457 (m).

2. Ha tutyneaoMm mucte PIIJI m ®OC m3meHeHo HaszBaHue Kadeapsl pa3paboTurka
«Kadenpa MareMaTuKki 1 METOAMKU OOYYEHHUS MATEMAaTHKE» HAa OCHOBAHHH DPEIICHUS
VYyenoro cosera KITIY wum. B.IL. AcradreBa «O peopranuzanuu CTPYKTYPHBIX
noapaszaeneHuit yausepcurera» ot 01.06.2018

Pabouas mporpamma nepecMoTpeHa U 0100peHa Ha 3aceiaHnu Kadeapbl MAaTeMAaTUKH U
METOJIMKU OOYYEeHHS MaTeMaTHKe
npotokos Ne 1 ot « 05 » centsiops 2018 r.

3aBeayromuii kadeapoun Q// )/ u///) JI.B. lllkepuna

On06peHO HAYYHO-METOIMIECKUM COBETOM
NM®U KTITY um. B.I1. AcradneBa

«12» cents0ps 2018 r. IIpotoxon Ne 1 WHCTATYT
MATEMATUKY,

OUINKA U
UHOOPMATUKIA
IIpencenarens ;

\ﬁg\ C.B. boprHOBCKHI
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JIucT BHeceHUs1 U3MEHEeHU I
JlomoJIHeHUS U U3MEHEHHUsI B pabouelt mporpamme auciuiuiiabl Ha 2019/2020 yueOHbIN
TO/I;

B pabouyto mporpaMMy TUCITUTUTMHBI BHOCATCS CIICIYIOIINE N3MCHCHHS

1. Cnoumcok nurepaTypbl OOHOBJIEH YYEOHBIMH U Y4EOHO-METOIUYECKUMU
U3JIAaHUAMH, DJIEKTPOHHBIMH OOpa3oBaTelbHBIMU pecypcaMu. OOHOBJIEH IE€pPEUYCHb
COBPEMEHHBIX MPO(PECCHOHANBHBIX 0a3 MaHHBIX W WH()POPMAIMOHHBIX CIPABOYHBIX
CUCTEM.

2. OGHOBJICH MEepEUYEHB JIMIICH3NOHHOTO MPOTPAMMHOTO 00CCTICUCHHSI.

Pabouast mporpamma nepecMoTpeHa u oo0peHa Ha 3acefaHuu Kadeapbl MAaTEMATHKU U
METOANKN 00YUICHUSI MAaTEMATHKE B By3€

npoTokos Ne 7 ot «08» mas 2019 r.

3aBenyromuii kadeapoun Q// )/ “@' JI.B. lllkepuna

Ono0OpeHo HayYHO-METOAMIECKUM COBETOM
NUM®U KTITY um. B.I1. Acradnera
«16» mas 2019 r. [Tpotokomn Ne 8

MATEMATUKY,

[Ipencenarens SURNKA U

. o NHOOPMATUKA
\95\ C.B. bopTHOBCKM
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IIpunoxenne 3

3. IlosicHUTeIbHAS 3alIMCKA.

1. Pabouas mnporpamMmma JIUCHUIUIMHBI paszpaborana Ha ocHoBe PI'OC BO 1o
HaIpaBJICHUIO [IOJATOTOBKH 44.03.05 [leqarornueckoe oOpa3oBaHue 51
[IpodeccronanpHOro cranjmapra mnenarora. JucrumniauHa «J{OMOTHUTEIBHBIC TJIABBI
MaTeMaThueckoro ananmsa» (uuaekc — b1.B.JIB.13.02) sBisercs IUCHUIUIMHON 110
BBIOOPY BapUaTHUBHOM YacTH yU4eOHOIO IJIaHa | M3ydaeTcs B 9 ceMecTpe.

2. O6miast TpyI0OEMKOCTb JUCIHUILTUHBI cocTaBiseT 4 3.e. (144 4.), B Tom uucne, 40 u.
nexuwid, 40 4. MpakTUIEeCKUX 3aHATHH, 28 4. CaMOCTOSITEIIbHON PabOThI, SK3aMEH

3. Ilenn ocBoeHUsI MUCHUMIUIMHBI: OBJIaJCHUE O0a30BbIMH MPEIMETHBIMU 3HAHUSIMH,
OCHOBHBIMH METOJaMHU J0Ka3aTeIbCTBA U METOJaMHU pEIIeHusi 0a30BbIX 3ajlay Kypca;
dbopMHupOBaHE TOTOBHOCTH peIIaTh MEXKIPEIMETHBIC U MPAKTUKO-OPHCHTHPOBAHHBIE
3alayd Ha OCHOBE WCIIOJIb30BAaHUS W3BECTHBIX Oa30BBIX MPEAMETHBIX 3HAHUN U
METOJIOB; OBJIAJICHHUE OCHOBHBIMHU CIIOCOOAMHU OCBOCHHSI MAaTEeMaTHUYECKUX 3HAHUU U
CIIOCOOHOCTH O0YYUTh UM yUalTUXCSl.

4. Ilnanupyemble pe3ybTaThl OOyUCHHUS.

B pesynomame oceoenus kypca CTyJ€HTBI TOTKHBI 3HAMD.

- OCHOBHBIE 33J1a4¥ U3 MIKOJBHOTO Kypca (pu3uku, mpuBosme K 1uddepeHmaibHbIM
YpaBHEHUSIM;

- TEOMETpUYECKHMH U (u3nueckuii cMmbica auddepeHIuanbHOro ypaBHeHHs 1-TO
MopsiJika B HOpMaJbHOU opMme;

- IIOHSITUSL O0IIIETO, YACTHOTO, 0COOOT0 PEIICHUS;

- OCHOBHBI€ TUIIbI UHTETPUPYEMBIX YPaBHEHH 1-r0 MOpsiiKa U METObI KX PEIICHNUS;

- OCHOBHBIE AJTambl cocCTaBlieHUs AudPepeHIManbHbIX YpPaBHEHUM IO YCJIOBHIO
F€OMETPUYECKOM M €CTECTBEHHO-HAy4YHOW 3aJaud; OCHOBHBIC TIOHSTHUS TEOPUH
JIMHEWHBIX YPaBHEHUN;

- CTPYKTYpPY OOIIIET0 pemieHus TUHEHHBIX YpaBHEHUHN 2-TO MOPSIKA;

-METO/Ibl PEIICHUH JIMHEWHBIX YPaBHEHUN C TIOCTOSSHHBIMU KO3 (PHUITeHTaMU;
yMems:

- WCCJIeIOBaTh MOBeACHHE perieHus auddepeHnansHoT0 ypaBHEeHUs 1-ro mopsaka ¢
MOMOIIBIO U30KJIWH;

- MPUMEHSATh TEOPEMY CYIIECTBOBAHMS M €IUHCTBEHHOCTH pelieHus 3anaun Koiun
ypaBHEHHS 1-ro mopska i uccienoBaHus quddepeHIuaibHbIX YPaBHEHU];

- pemiaTh OCHOBHBIE TUIIBI AU PepeHInanbHbIX YpaBHEHUN 1-T0 opsaka;

- pelaTh ypaBHEHUS BBICIIETO MOPsIKa METOAOM MOHMKEHUS TTOPSIKA;

- pemiath 3aga4y Ko ajis ynmoMsHyThIX YpaBHEHUH;

- IOCTPOUTH U HCCeN0BaTh MU(phepeHINATBHYIO MOAEIB SBJICHUS WIH MPOLIECcca;

- IOKa3bIBaTh OCHOBHBIC TEOPEMBI;

- HaxoJWTh OOIee M YacCTHOE pPEIICHHE JUHEWHOr0 YpaBHEHHUS C TOCTOSHHBIMU
K03 dUIIMEHTAMHU U ¢ TTPABOM YaCThIO CIICIIMAIBHOTO BU/IA;

- MPUMEHSATh MeTo 1 Jlarpanska i peuieHrsi HEOTHOPOIHBIX JTUHEHHBIX YPAaBHEHUN;

- HCCIIeIOBaTh KoJieOaTeNbHBIC TMPOIECChl C TOMOINLI0  nuddepeHITnaTbHBIX
YPaBHEHUM.
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TpeOoBaHus K pe3yibTaTaM OCBOCHHUS Kypca BbIpaxaroTcs B (POPMUPOBAHUU U
Pa3BUTHH CJIECTYIONIUX KOMIIETSHITUI:

- CIOCOOHOCTBIO MCIOJIB30BATh OCHOBBI (PUIOCO(CKUX U COLMOTYMaHUTAPHBIX
3HaHU# U1 GOpMUpPOBaHMS HaydyHOTO MUpoBo33penus (OK-1);

- CIOCOOHOCTBIO UCTOJIB30BATh €CTECTBEHHOHAYYHBIE U MATEMATUYECKUE 3HAHUS
I ODUCHTUPOBAHMS B COBpeMeHHOM HH(popMaimonHoM npoctpanctse (OK-3);

- CIIOCOOHOCTh K KOMMYHHKAIIMH B YCTHON U MUCHbMEHHON (popMax Ha PyCCKOM U
MHOCTPAHHOM SI3bIKAX JJI PELIEHUs 3aJa4 MEXKIMYHOCTHOTO M MEXKYJIbTYPHOTO

B3aumoeicteus (OK-4);

- CLIOCOOHOCTBIO K caMoopraHu3anuu u camooOpaszoBanwuio (OK-6);

- CIOCOOHOCTBIO OCYHIECTBIIATh OOy4YEHHE, BOCIIUTAHUE W PA3BUTHE C YYETOM
COIMAJIBHBIX, BO3PACTHBIX, MCUXO(PU3NYECKUX W HHAUBUAYATHHBIX OCOOCHHOCTEH, B
TOM YHCJIe 0COOBIX 00pa30BaTEeNIbHBIX MOTpeOHOCTEH o0yuaromnuxcs (OITK-2);

- BJIaJICHHE OCHOBaMHM MPOGECCHOHAILHON ATUKH U pedeBoit KyabTypbl (OITK-5);

- CIOCOOHOCTBIO HCHOJB30BaTh BO3MOXKHOCTH 0Opa30BaTENIbHON Cpeibl s
JOCTH)KEHUSI IMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX PE3yJbTaTOB 00yUYEHUS U

obecrieyeHus

KadyCCTBa

yqe6H0-BOCHHTaT€HBHOFO

npenoaBacMbIX yueOHbIX peametoB ([TK-4).

[Inanupyemblie pe3yiabTaThl 00yYeHUS

Imponccca

CpEIICTBAMH

Tabmuia

3a/1aul OCBOCHHUS [Tmanupyemble pe3yabTaThl 00yUEHHSI 110 Kon pesynbrara
JUCLIUTUIMHBI JTUCLUIUIMHE o0yueHus
(neckpunTopsl) (KOMIIETEHTHOCTb)
3azava: pacIIMpEHHUE U 3HaTh: OCHOBHBIE 3a/1a4M U3 IIKOJIBHOIO [Ipoekuus 3anaun Ha
yrayOseHue MoHsATHH, Kypca (pU3UKHU, IPUBOASIINE K KOMIETEHIINH
UCMOJIb3yEMbIX B IIKOJBHOM | AU depeHnanbHbIM ypaBHEHUAM;
Kypce MaTEMaTUKHU 1 FeOMETPUUYECKUN U PU3NYECKUIN CMBICI OK-1
¢u3uku (reomerpuueckuii u | nuddepeHnnanbHOro ypaBHeHus 1-ro OK-3
MEXaHUYECKUM CMBICIT MOpsJIKa B HOpMabHON (hopMe; OHSTUS OIIK-5
IIPOU3BOIHOM, ypaBHEHNE o0111ero, 4aCTHOT0, 0COOOT0 peIIeHus
CBSI3bIBAIOLIEE IEPEMEHHYIO
BEJIMYMHY U CKOPOCTb €€ YMeTh: NPUMEHATH TEOPEMY
W3MEHEHEHHS, 3aKOH CYILIECTBOBAHUS U €JUHCTBEHHOCTHU
U3MEHEHMs (PU3NYEeCKON pemenus 3anaun Komm ypaBHenust 1-ro
BEJIMYMHBI) MOPSJIKA; UCCIIE0BATh TOBEACHNUE PEILICHUS
TuddepeHIaIbHOro ypaBHeHus 1-ro
MOpsAJKA C TOMOIIBIO U30KIIH;
3agayda: GopMHpOBAHUE 3HaTh: OCHOBHbIE THITBI HHTETPUPYEMBIX
CMOCOOHOCTH CTYJICHTOB K | YpaBHEHHUH 1-T0 mopsaKa 1 METObI UX
PELICHHIO PA3JIMYHbBIX 33/1a4 | PEIICHUS; TOHATHUS JIMHEHHON 3aBUCHUMOCTH OK-4
u3 Kypca ¥ HE3aBHCUMOCTH (YHKIIUI; onpeeseHne OK-6
g depeHInaIbHbIX Y CBOMCTBA BPOHCKHAHA; CTPYKTYPY OIIK-2
ypaBHEHUH 00I1ero penieHus JUHEHHbIX YpaBHEHUH 2- OIIK-5
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T0 TOPSIAKA; METOAbI PEIICHUN JIMHEHHBIX
YpaBHEHUI C IOCTOSTHHBIMU
kod(purmenTamu

YMmeTb: pemiat OCHOBHBIC  THIIBI
muddepeHIMaIBbHBIX ~ YpaBHEHHH  1-T0
MOPSIIKA; peIlaTh ypaBHEHUS BBICIIETO
MOPSIKa METOJIOM ITOHM)KEHHUS MTOPSIJIKA;
pemate 3amady Komm miis ymoMsSHYTBIX
YpaBHEHUN; HaXOIUTh OOIIee U YaCTHOE
pelieHne  JIMHEWHOTO  ypaBHEHHS  C
MOCTOSIHHBIMH ~ KOO(P(GUIIMEHTaMH W C
NpaBod  YacThlO  CICNHATBHOTO  BHJA;
npUMeHsITh MeTo Jlarpanxka A peleHus
HEOJHOPOIHBIX JINHEHHBIX YPaBHECHUN;
Brnaznets HaBbIKaMu J10Ka3aTeNIbCTBA TEOPEM
0 CTPYKTYp€ OOIIETO pelieHus JTNHEHHBIX
ypaBHEHUI BTOPOTO MOPSAKA.

3amauva: nproOpereHre | 3HaTh: OCHOBHBIE 3TAITbl COCTABIICHUS OIIK-2
CTyIeHTaMH  ombiTa 10 | quddepeHIaIbHbIX ypaBHEHUH 110 OIIK-5
IIPUMEHEHUIO YCIIOBHIO T€OMETPUYECKON U €CTECTBEHHO- [1K-4
muddepeHIaTbHBIX HAy4YHOM 3a/1a4uu
YPaBHEHMM JJIs DPEIICHHSA | YMETh:  MOCTPOMTh W HCCIENOBATh
TeOMETPUUYECKUX U | nuddepeHInaIbHyl0 MOJeNb SBICHUS WIH
€CTECTBEHHO-HAYYHBIX Ipolecca; HCCIeNoBaTh KoyieOaTeNbHbIe
3a1aq MPOLIECCHI C TOMOIIIBIO T PepeHITnanbHbIX

YpaBHEHUM.

5. KoHTpoJIb pe3yJbTaToB 0CBOCHMS IMCIUIIIUHBI.

Memoobr mexywe2o Koumponas. KOHTPOJIbHbIE paOOThl, KOJUIOKBUYM, IOCEIICHHE
JICKIIUW U TPAKTUYECKUX 3aHATHU.

Memoobr npomedcymounoco KoHmpOsA: BBIOJIHEHUE W 3alllUTa WHAMBHUIYaJbHBIX
JOMAIIHUX KOHTPOJIBHBIX 3a/1aHHM.

Hmoeoswiii kKoHmpoib. IK3aMEH.

OueHouHbIE CpeACTBa PE3yJbTaTOB OCBOCHUS JUCUUIUIMHBI, KPUTEPUH OLIEHKHU
BBINIOJIHEHHSI 3aJ]aHusl MIPEACTABICHbl B pasnaene «DOHIbl U OLIEHMBAIOLIUE CPEACTBA
JUTSI IPOBEJICHUSI TPOMEKYTOUHOM aTTecTalumy.

6. IlepeueHb 00pa3oBaTeNbHBIX TEXHOJIOTHH, HCHOJb3yeMbIX INPH OCBOCHHMH
AUCIHUNIMHBI.

1) Jlekiuu ¥ ceMHHAPBI KOHTEKCTHOTO THIIA;

2) Ilenarornueckuie TEXHOJIOTUHU, HA OCHOBE AKTUBU3AIIMU U MHTEHCU(DUKAIIUN yueOHON
JesITeIbHOCTH 00y4aroInXCsl:

- TEXHOJIOTHU MTPOOJIEMHOT0 00yUYEeHUS;
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3) Ilemarornueckue TEXHOJOTHMM HAa OCHOBE J(PQPEKTUBHOCTH YIPABICHUS U
OpraHM3aIy y4eOHOTo Mpolecca:

- KOJUIEKTUBHBIN c11oco0 oOydeHus (paboTta B rpyniax);

4) Tlemarornyeckre TEXHOJOTMH HAa OCHOBE JMJIAKTHUYECKOTO YCOBEPIICHCTBOBAHHS U
PEKOHCTPYHPOBAHUS YI€OHOTO MaTepHaa;

- MOIYJIBHO-PEUTHHTOBOE O0YUCHHCE,

3.1. OpFaHl/ISaHl/IOHHO-MeTOI[I/I‘leCKI/Ie HOKYMEHTBI

3.1.1. TexHosnoruyeckas kapra ooy4yenusi aucuuniaunne (Ilpunoxenue 4).
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IMpuiaoxenne 4
3.1.1. TexHosioru4yeckas KapTa 00y4eHus JMCHUIIHHE
«JOHNOHUTEJIBHBIE I''TABBI MATEMATHUYECKOI'O AHAJIU3A»
Hanpasnenue noarorosku: 44.03.05 Ilegaroruveckoe oopazoBaHue
Hanpagiiennocts (mpo¢uib) 00pa3oBaTeIbHON MPOrPaMMbI
«MaremaTnka U HHpopMaTHKa»
KBanmudpukauus: GakamnaBp
1o 04Hoii gopme o0yueHHst
(oOmmast Tpy10eMKOCTb 4 3.€.)

Mopynu. HaumeHoBaHue pa3enoB U TeM Bcer | AynuTOpHBIX 4acoB Bnea | ®opmbl 5
0 Bce | ekl | mpak | 7abo | yAHM- | METOXBI

qaco | ro | ui THYE | paT. | TOPH | KOHTPOJIA

B cKuX | pabo | BIX
(3.e.) T 4aco

Moayas Nel

OCHOBHBIE HOHATHSA TeopHH
00BLIKHOBEHHBIX Au(depennuanbHbIX | 22 18 |10 8 0 4
YPABHEHHI.

Tema 1.1. 3amauu, IpUBOASIIHE K Konnoksuym
muddepeHInanTbHBIM YpaBHEHUSM.
[lonstue 0 maddepenrmansaom | 11 9 5 4 0 2
YPaBHEHUH. [opsnok YpaBHEHUS.
Hopmanbhas dopma yYpaBHEHUS.
Pemenuss M  uHTerpajgbHble KpHBBIC.
HuddepenunansHoe  ypaBHEHHE — Kak
MaTeMaTHueckass MOJENIb  pealbHOro
mporiecca. I'eomerpuueckoe
UCTOJIKOBAaHUE YypaBHEHUs 1-ro mopsjaka
U €ro peICHUH.

NunuBuayan
BHOE
JIoMalHee
3aJJaHue

Tema 1.2.

Teopema CYIICCTBOBAHMSI u
€IMHCTBEHHOCTH pernreHus 3aaaun Komm. | 11 9 5 4 0 2
Oob1ee, yacTHOE, 0CO00€ pelIeHHE.

Moayab Ne2 44 28 |14 14 0 16
Mpocreiimme auddepeHnuanbHbIC
YPABHEHUS U MeTOAbI UX PelIeHUs.

Tema 2.1. 10 6 2 4 0 4 KonTposbsHast
VYpaBHEHHE, HE COAEpKAILEE HCKOMOM pabota

byHKIMU. YpaBHEHHE, HE coJlepiKaliee
HE3aBUCUMOUM NIEPEMEHHOMN. YpaBHEHUS C
pa3AeSIOMUMUCS MePEMEHHBIMU. VB Iy s

OnHOpOHBIE ypPAaBHEHUS. HOE JIOMallIHee
3aJJlaHuc
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Tema 2.2. 10 6 4 2 0 4
JIluneiiHble ypaBHEHHd |-ro mnopsaka.
VpaBuenust bepnymiu. YpaBHeHuss B
MOJHBIX JU(QepeHnmanax.

Tema 2.3. 12 8 4 4 0 4
[Ipocreitmme nuddepeHnrabHbIC
YPaBHEHUS BBICIIUX MOPSIKOB M METOIbI
UX PEIICHHUS.

Tema 2.4. 12 8 4 4 0 4
Huddepenunanbabie ypaBHEHHS B Kypce
cpeaHen IIKOJIBI. [Ipumenenue

i QepeHMaIbHbIX  YpaBHEHHH  JUIS
pELICHUS] TEOMETPUUECKIX 3a1ad U 3a/1a4
€CTECTBO3HAHUSL.

Moagyan Ne3 42 34 |16 18 0 8
JluneiiHbIe nuddepeHuATLHBbIE
YPaBHEHHUSI 2-T0 MOPSAKA.

Tema 3.1. 8 6 4 2 0 2 KookBuym
O6m1as Teopusi.

Tema 3.2. 8 6 2 4 0 2 KouTponbHas
WuTerpupoBanue OJIHOPOJIHBIX padota
ypaBHEHUH 2-T0 Mopsiika

Tema 3.3. 12 10 | 4 6 0 2

Meroas! Jlarpanxka M HeompeneaeHHbIX

KOXQPHUIMEHTOB  MpH  HAXOXKICHUH Hunpeunyais

HOC JOMAIIHEC

YaCTHOT'O peuieHu-d HEOAHOPOAHOI'O saaHHe

YpaBHEHHsI 2-TO TOPSIIKa

Tema 3.4. 14 12 |6 6 0 2
KonebarenbHble mpoIeccsl.

Hroro 108 80 |40 40 0 28

3.1.2. ConepkaHue OCHOBHBIX Pa3/ieJIOB M TeM IUCHHUILIMHBI

Beenenue. JlanHas OuCHUIUIMHA — SIBSETCS  JUCHUILIMHOM MO  BBIOOPY
BApUATMBHOW YacTH  TOATOTOBKM  OakamaBpa mo  Hampasienuto  44.03.05
[Tenarornueckoe oOpazoBaHue. OCHOBHOM IENBIO €€ M3Y4YCHUsS SIBJISACTCS OBJIAJICHHE
0a30BbIMH TMPEIMETHBIMH 3HAHUSIMH, OCHOBHBIMH METOJIaMH JIOKa3aTelbCTBA U
METOJaMU peIIeHUs 0a30BbIX 3ajlad Kypca; (OopMUpOBaHHWE TOTOBHOCTH peEIIATh
MEXKIPEAMETHBIE M TPAKTUKO-OPUEHTUPOBAHHBIC 33J]add HAa OCHOBE MCIIOJIb30BAHUS
U3BECTHBIX 0a30BBIX NPEAMETHBIX 3HAHUW M METOJIOB; OBJIAJICHUE OCHOBHBIMU
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crioco0aMy OCBOEHUSI MAaTEMAaTUUECKUX 3HAHUHN U CITOCOOHOCTH OOYYUTh UM YHAIIIUXCSI.
VYienbHbIA BeC 3aHATHM, MPOBOJMMBIX B HMHTEPAKTUBHBIX (OpMAaxX, COCTABIISIET HE
MeHee 40% ayauTOpHBIX 3aHATHUH.

JucuuninHa u3ydaercs Ha MIToM Kypce.

[loTeHman AUCHUIUIMHBI B YAOBJIETBOPEHUH TPeOOBAHMM 3aKa3uyUMKOB K
BBIIYCKHUKAM TMpoGuiasi B COBPEMEHHBIX YCJIOBHUSX 3aKIIOYaeTCs B TOM, 4YTO
COBPEMEHHOM WIKOJE€ HYXEH YYHUTellb, CIIOCOOHBI TMOKa3aThb KAaKUM OOJBIIUM
TYMaHUTapHBIM TOTEHIMAJIOM O00JaJaeT MaTeMaThka Kak Y4eOHbI MpeaMer, u
TOTOBBIN MPOJAEMOHCTPUPOBATh YUYAIIUMCS POJIb U MECTO MAaTEMATUKH B COBPEMEHHOM
MHUpPE U HAYYUTh UX OCHOBAM MaT€MaTHYECKOr0 MOAEIUPOBAHMUS IPUKIIAAHBIX 3aa4.

N3ydyeHnto 3TOM AUCHMIUIMHBI MOPEAIIECTBYET IUCHUIUIMHBL «MartemaTukay,
«MaremaTH4eCKUI aHaau3 M AJIEMEHTbl TEOPUH (DYHKLMID». 3HAHHUS U3 MPEIMETHON
0o0JlaCTH JaHHOW NHUCHMIUIMHBI OyIyT BOCTPEeOOBaHbl NpPH H3YYEHHH IUCLMILIAHBI
«IIpuknagHple 3a/1a4M IIKOJIBHOTO Kypca MAaTEMATUKN .

Tpebosanus Kk pe3yibmamam 0C80eHUs KYPCA 8bIPANCAIOMCIL 8 POPMUPOBAHUU U
pazsumuu ciedyrouux KOMnemeHyui

- CIIOCOOHOCTHIO MCIOJIB30BaTh OCHOBBI (PMIIOCO(PCKUX M COLMOTYMaHUTAPHBIX
3HaHU# 111 GOpMUpPOBaHMS HaydyHOTO MUpoBo33peHus (OK-1);

- CIIOCOOHOCTBIO UCIOJIB30BAaTh ECTECTBEHHOHAYYHBIE U MAaTEMaTUYECKUE 3HAHUS
IS OPUESHTUPOBAHUS B COBPEMEHHOM MH(OpMaImoHHOM mipoctpancTe (OK-3);

- CIOCOOHOCTh K KOMMYHHKAIIMU B YCTHOM M MUCbMEHHOU (pOopMax Ha PyCCKOM U
MHOCTPAHHOM SI3bIKAX JJIs pELIEHUs 3aJad MEXKIMYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoeicTeus (OK-4);

- CLIOCOOHOCTBIO K caMoOpranu3anuu u camooOpaszoBanuio (OK-6);

- CHOCOOHOCTBIO OCYIIECTBIISITH OOy4YEHHE, BOCIIUTAHUE M PA3BUTHE C YYETOM
COLIMAJIBHBIX, BO3PACTHBIX, MCUXO(PU3NYECKUX M HHAUBUAYAIbHBIX OCOOCHHOCTEH, B
TOM YHCJIe 0COOBIX 00pa30BaTeNIbHBIX MOTpeOHOCTEH 00yuarormxcs (OITK-2);

- BJIaJIcHHE OCHOBaMHM MPOGECCHOHAILHON ATUKH U pedeBoit KyabTypbl (OITK-5);

- CHOCOOHOCTBIO HCIOJI30BATh BO3MOKHOCTH OOpa30BaTEIbHOU Cpeabl IS
JOCTIKEHUS IMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX PE3yJbTaTOB 00YUEHUS U
o0ecrnieueHus KayecTBa  Y4eOHO-BOCIHTATEIBHOIO mporecca  CpelCcTBAMMU
npenoaBacMbIX yueOHbIX npeameron (ITK-4).

®opMUPOBaHUE ITUX KOMIETEHLMI IPOUCXOIUT B IPOILECCE OCYLIECTBICHUS
CJIEYIOIMX BUAOB y4eOHOH M BHEYYEOHOU JEATENBHOCTH: U3YyYEHUE TEOPETUUYECKUX
OCHOB JUCUUIUIMHBI, pEIIEHUE MPAKTUKO-OPUEHTUPOBAHHBIX 337a4 ¢ MEXIPEIMETHBIM
coJiepKaHUEM.

3.1.3. MeToauveckue peKOMEHAALMH 10 OCBOCHHUIO TUCHHUILIMHBI

JlaHHBIE METOAMYECKHME PEKOMEHJAUWN NpPEeAHA3HAYEHbl U CTYJIEHTOB B
MIOMOILb K MOATOTOBKE K 3K3ameHy. Llenbro 3k3aMeHa 1o JaHHOM JUCLUIUIMHE SIBIISIETCA
KOHTPOJIb YPOBHS OOIIEeH MaTeMaTHYEeCKOW KyJbTYphl CTYIACHTOB W TMPOBEPKA HUX
MOJATOTOBJIEHHOCTH IT0 COOTBETCTBYIOIIMM pa3/eiiaM JUCUUTLINHBI.
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CTyneHTsl JOJDKHBI: BIIAJIETh OCHOBHBIMHU TOHSATHSAMHU U depeHInanIbHbIX
YpaBHEHMIA; YMETh OXapaKTEepU30BaTh CBSA3b KaXJIOTO M3 HHUX C HEKOTOPHIMH
HOHSATHSIMHA MAaTEMaTHYECKOTO aHaJIH3a.

B COOTBEeTCTBMM C TOCTaBICHHBIMU LEISIMH M TPeOOBAHUSMH K 3HAHHUSIM U
YMEHUSIM BBIITYCKHUKOB Ha 9K3aMEH MO «J{OMOJIHUTENbHBIM IJIaBaM MaTeMaTHYeCKOTO
aHayn3a» BbIHeceHO 17 BompocoB. OTBeyas Ha MPEAJIOKEHHBIM BOIPOC, HEOOXOIUMO
PaCKpBITh COZEpKaHWE BBOJMMBIX TOHSATHH, MPOMIUIIOCTPUPOBATH UX IMPHUMEPAMH U
KOHTPIIPUMEpPAaMH, TOKa3aTh NPUMEHEHHE TEOpeM, B JIOKa3bIBa€MBbIX TEOpeMax —
PacKpbITh 3HAYEHUE T€X WJIM MHBIX YCJIOBHM TEOPEMBI, IO BO3MOXHOCTH — JaTh HX
reoMeTpuueckoe U (PU3MUecKOe MCTOJIKOBAHUE, BO3MOXKHOCTH (MJIM HEBO3MOXKHOCTB)
oOpaIieHus1 TEOPEMBI.

PazymeeTcsi, MOXHO pacHIMpUTh TpeUlaraeMblii IUJIaH JTOTIOJHUTEIbHBIMU
MaTEMaTHYECKUMHU U UICTOPHUUECKUMHU (DaKTaMU, OTHOCSIIIUMUCS K TAHHOMY BOIIPOCY.

ConepxaHue Tpex BOIIPOCOB, OTMEUEHHBIX 3BE3/I0YKaMH B CIHCKE BOIPOCOB K
9K3aMEHY, HEOOXOJUMO YMETh H3JlaraTb Ha YPOBHE OIpEACNCHUS MOHATHH WU
(OopMyIMPOBKH OCHOBHBIX MPEAJIOKEHUH.

3.1.4. Tembl KypcoBbIX padoT. He npeycMOTpeHbl y4eOHBIM IJIAHOM.

3.2. KoOMIIOHEeHTbI MOHUTOPUHIA Y4e0OHBIX T0CTHKCHUI 00y4ar0uXcst

3.2.1. TexHo10oru4ecKas KAapTa peMTHHIA AMCUHUILIMHBI.
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Ipuioxenue S
TEXHOJIOTUYECKAS KAPTA PEUTUHT A

KomnnuectBo

YpoBeHB/CTYIIEHD Craryc QUCLHUILUIMHEL B
HaumenoBaunue P yi ye MCIL 3a4YeTHBIX

00pa3oBaHus pabodeM yueGHOM

/
(GakanaBpuart, MarucTparypa) mwiane (b.1-5.6) eHHHHHBerﬂHTO

JTUCITUTITUHBI/Kypca

JlonmoaHUTEIbHbBIC

FJ1aBbl bakanasp b1.B.JIB.13.02 4 kpepuTa

MAaTCMaTHYCCKOI'O
a”HaJIn3a

(3ET)

CMmexHbIe TUCIUIIMHBI 0 YYeOHOMY IIaHY

[IpeamecTByromue: Bce TUCUUILIMHBI podeccroHanbHoro nukia b.1

COHYTCTBYIOHII/ICZ IMPUKIIAIHBIC 3ala9i IIKOJBbHOI'O KypCa MAaTCMATHUKH,
QJICMCHTApPHAaA MaTCMAaTHKa (FGOMeTpI/IH, MaTeMaTUYCCKUHI aHaJ'II/I?)), MCTOJHKA
O6y‘-ICHI/IH N BOCIIMTAaHH 110 HpO(bI/IJIIO MaTCMaTHuKa

‘ BA30OBBII MOIVYJIb Ne 1 \

Kosmmuectso 0ayuioB 20 %

Conepxanue ®dopma paboThI :
Min max

Texymuii KOHTPOJIb Komnoxsuym 6 10

NunuBuayansHOE TOMAIIHEE

Texymmn KOHTPOJIb
vy p 3aJIaHuE

10

Htoro 20

BA30OBBII MOIYJIb Ne 2

Kosmmuectso 0asuioB 30 %

Conepxanue ®dopma paboThl

Min max

AynutopHasi KOHTPOJIbHas

Texymmin KOHTPOJIb
JH P pabota

15

o uanBunyanbHOE qOMAaIIHEE
Tekymmii KOHTPOJIb JUHBHILY a1 15

3ajaHuE

Hroro
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I BA3OBBIN MOJIVJIb Ne 3 I

KoanuectBo 0auioB 30 %
min max

Coneprxanue dopma paboThI

NunuBuayanpbHOE TOMAIIHEE
3alaHue

6 10

Tekymuii KOHTPOJIb
AyauTopHasi KOHTPOJIbHAs

pabota 10

[IpomexxyTouHbIN
KOHTPOJIb

Hroro 30

KomnokBuym 10

HNToroBbIii MOTYJIb

KoaunuectBo 0auioB 20%
min max

Conepxanue ®opma paboThI

[IpoMeKyTOUHBIN
KOHTPOJIb

Hroro 12 20

DK3aMeH 12 20

OO011€ee KOJINUECTBO 0AJIOB MO JUCIUAIIINHE

(o utoram M3y4deHus: Bcex Moaysei, 6e3 yueta
JIOTIOJTHUTEIBHOTO MOJLYJISI)

CooTBeTCTBHE pi‘ﬁTHHT{IBH_K 0aJLUI0B H aKaJleMHAYeCKOH OMeHKH:

Oobuyee Komuecmeo Axademuueckas
HADPAaHHBIX ban10e* oyeHxa
60 — 72 3 (VIOBJIETBOPHTEILHO)
73— 80 4 (Xopomo)
87 -100 5 (0T/IH1HO)

“IIpH KONHYeCTBe PEeHTHHTOBHX Oammoe Oomee 100, HeoOXOmMMO PACCUHTEIBATE PEHTHHT VUeDHEIX TOCTHACHHEH

ofGy4aroImerocs

AnA ompefeleHHd OlleHEH KpaTHo 100 dannos.
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MUHUCTEPCTBO HAYKH ¥ BBICHIEI'O OFPA3OBAHMSI POCCUMCKON

®FEJEPAIIAN

denepanbHOE rOCYIAPCTBEHHOE OIOXKETHOE 00Pa30BATENBHOE YUPEIKICHUE

BBICIIIET0 00Opa30BaHUs
KpacHosipckuii rocyiapcTBeHHbIH NEeAaroru4eCKuil yHMBEepCUTET
uMm. B.II. AcradpreBa»
WuCTUTYT MaTeMaTuku, GU3UKU U UHPOPMATUKH
Kadenpa mareMaTuku u METOIMKN O0yUEHUSI MaTeMaTHUKE

YTBEPXIEHO OOBPEHO
Ha 3acelaHuu Kadeapsl Ha 3ace/laHuu
rpotokoi Ne 1 Hay4HO-
WHCTATYT
oT «21» mas 2018 1. METOANYECKOTO AT ERRTAR
copeta UMOU UMK U
. MHOOPMATIKM
3aB. kadenpoii poTokoi Ne 1

oT «08» uroHs

Q// 7/&%{3 JI.B. llIkepuna 2018 r.

Hupexrop

A
/A A.C. Yurauos

i

®OHJA ONEHOYHBIX CPEACTB

I IIPOBCACHUA TCKYHICTO KOHTPOJIA U HpOMGX(YTOqHOﬁ aTTcCTalnu
06yqa}01uHx051 10 ANCHUIIIINHC

«1OITOJIHUTEJIBHBIE I''TABBI MATEMATHUYECKOI'O AHAJIMU3A»

Hampasnenue noaroroku 44.03.05 [egaroruueckoe o6pasoBaHue
Hanpasnennocts (mpoduiib) oOpazoBaTeIbHON TPOTrpaMMBbl
«Marematrka u ”HHOPMATHKAY

(xBanmupukanus (cTeneHp) «0aKkaiaBpy»)

(Ounas gpopma ob6yuenus)
I'amxa E.W., moneHT kadenpsl
 Reek MaTEeMaTHKU U METOJIUKH O0YICHHS
CocTaBHUTENH: MaTeMaTHKN
Kpacnosipck 2018
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IKCIIEPTHOE 3AKJIIOYEHUE HA ®OH/I OHEHOYHBIX CPE/ICTB
[IpeacraBneHHbld (OH/ OLIECHOYHBIX CPEACTB JJISI TEKYIIEH U MPOMEXYTOYHOM

aTtectaumu  cooTBercTByeT TpeboBanmsiM @OI'OC BO wu mnpodeccnoHambHBIM
cranaaptam Ilemaror (mpodeccuoHanbHas AESATENBHOCTh B cdepe JOLIKOIBHOTO,
HayaJbHOTO OOIIEro, OCHOBHOrO 00mero, cpeaHero oOmero o00pa30oBaHuUs)
(BocmMTaTeNb, YUUTEID), YTBEPKAECHHBIM nprKkazoM Munrtpyna Poccun ot 18.10.2013
N 544n.

[Ipennaraempie GOpMBI U CpelICTBA AaTTECTALMU AJEKBaTHBI LIETSIM U 3a/JadyaM
peaiu3allud  OCHOBHOM Mpo(ecCHOHATBHOM 00pa30BaTENbHONW MPOTPAMMBI IO
HanpasiieHuto moaArotoBku 44.03.05 Ilemarormueckoe oOpa3zoBaHHE, HANPaBICHHOCTH
(npoduns) oOpazoBaTeabHOM MporpaMMbl MaTemaTuka U nH(popmMaTHKa.

OneHoYHbIE CpPEACTBA M KPUTEPUU OLICHHWBAHMS IMPEACTABICHBI B IIOJHOM
o0beMe. POpMBI OLIEHOYHBIX CPEACTB, BKJIIOYEHHBIX B IMPEACTABICHHBIA (DOHT,
OTBEYAIOT OCHOBHbIM npuHuunaMm ¢opmupoanuss @POC, yCTaHOBIEHHBIX B
[Tonoxxennn o ¢opMupoBaHun (POHAA OLEHOYHBIX CPEJCTB Ui TEKYILIEr0 KOHTPOJIA
yCIIEBAEMOCTH, POMEKYTOUYHONW U UTOTOBOM (rOCYAapCTBEHHOW UTOTOBOI) aTTecTaluu
oOyvaromuxcst 1Mo 00pa3oBaTeNbHBIM MPOrpaMMaM  BBICIIEr0 OOpa3oBaHUs —
nmporpamMmam OakajaBpuaTa, mporpaMmMaM CHeUaIuTeTa, MporpaMMaM MarucTparyphl,
nporpaMmaM IOJATOTOBKM HAy4YHO-NIEJAroru4eckux KajgpoB B AacHOUPAHType — B
(denepanbHOM roCy1apCTBEHHOM OIOP)KETHOM 00pa30BaTEIbHOM YUPEXKIEHUHU BBICILIEIO
obOpazoBaHust «KpacHOSpPCKUN TOCyIapCTBEHHBIN TMEIAroru4ecKuii yYHUBEPCUTET UM.
B.II. AcradneBa» yrBepxaeHHOTO npruka3zoMm pektopa Ne 297 () ot 28.04.2018.

Pa3zpaboTanHblif ¥ peICTaBICHHBIN I SKCTIEPTH3bI (DOH/ OLICHOYHBIX CPE/ICTB
PEKOMEHYETCsl K MCIIOJIb30BAHUIO B MTPOLIECCE MOATOTOBKH 110 YKa3aHHOW MPOrpamme.

15.05.2018

DKcrepT-padboToaaTeb,

nupektop MAOY rumuasus Nel4 [ynax H.B.
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1. Ha3HaueHue (pOHIa OLIEHOYHBIX CPECTB.

1.1. Heawro cozpanuss POC aucUMUIUIMHBI «/{0MOTHUTENBHBIE I1aBhl MATEMATUYECKOTO
aHanu3a»  SABJISETCA  YCTAHOBIICHHE COOTBETCTBUSl  YYEOHBIX  JTOCTHKCHHM
3alJIaHUPOBAaHHBIM  pe3ysibTaTaM  OOy4deHUss U TpeOOBaHUSM  OCHOBHOM
npodeccnoHanbHOM 00pa30BaTEIbHON MPOTpaMMBbl, paboueii TPOrpaMMBbl JUCITUTLTAHBL.
1.2. ®OC no puctummnze «lonoJTHUTENbHBIE 1aBbl MATEMATHYECKOTO aHAIIA3a»
3aJa4um:

- OlIEHKa YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETCHIIUM, XapaKTEPUIYIOIIUX CIIOCOOHOCTh
BBIIYCKHUKA K  BBIMOJHEHUIO BUJOB MPOPECCHOHAIBHON  JIEATETBHOCTH  TIO
KBaIM(pUKaMK OaKkajlaBp, OCBOCHHBIX B IPOLIECCE M3YUEHUS JAaHHOM TUCLIMIIAHBI.

1.3. ®OC pa3padoraH Ha OCHOBAHNM HOPMATHUBHBIX IOKYMEHTOB!

- (QenepanpbHOr0 TroOCYyIapCTBEHHOIO  0Opa30BaTENbHOIO  CTAaHJApTa  BBICIIETO
oOpaszoBaHus 1Mo HarpabiieHuto moaArotoBku 44.03.05 Ilegarormueckoe oOpazoBaHue
(ypoBeHb OakanaBp);

- OCHOBHOM Mpo¢eccnoHaNbHOW 00pa30BaTeIbHON IPOrpaMMbl BBICHIETO 00pa30BaAHMUS;
- Tlonmoxxenust o hopmupoBanuu GHOHIA OLIEHOYHBIX CPEACTB IS TEKYIIETO KOHTPOJIS
yCIEBAEMOCTH, TPOMEKYTOUYHOH W HWTOTOBOM aTTeCTallMd OOYyYalolmUXCs IO
o0pa3oBaTeNbHbIM IIPOrpaMMaM BBICIIEr0 0Opa30BaHUs — MporpaMMamM OakalaBpuata,
nporpaMMam CHEHHAINTETa, IPOrpaMMaM MarucTparypbl, MporpaMmMaM MOJTOTOBKH
Hay4YHO-TIEAaroruueckux KaJapoB B AaCMHpPaHType B (enepaibHOM TOCyIapCTBEHHOM
OIO/DKETHOM YUPEXKJIEHUU BhICIIEro oOpa3oBanHus «KpacHospckuii rocynapCTBEHHBIN
negarorudeckuii yuusepcuret uM. B.I1. Acradnesa u ero punuanax.

2. IlepevyeHb KOMIETEHUMI € YKa3aHMEM J3TanoB X (POPMUPOBAHUA B IpoLecce
HU3YyUYEeHUS TUCHUIINHBI «/[0NM0JTHUTEIbHBIE ITIABbI MATEMATHYECKOT0 AHAJIN32))
2.1. Ilepeyenb KomneTeHUM i, GOPMUPYEMBIX B MPOIECCE U3YUECHUS TUCIUILIAHBIL:

- CHOCOOHOCTBIO MCIOJIB30BATh OCHOBBI (PUIOCO(CKUX U COLMOTYMaHUTAPHBIX
3HaHU# U1 GopMUpOBaHUS HaydyHOTO MUpoBo33penus (OK-1);
- CIOCOOHOCTBIO HCTOJIB30BATh €CTECTBEHHOHAYYHBIE U MAaTEMAaTUYECKHUE 3HAHUS

IJIsi ODUCHTUPOBAHMSI B COBpeMeHHOM HH(popMarmonHoM npoctpanctse (OK-3);
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- CIOCOOHOCTh K KOMMYHHUKAITUU B YCTHOW Y MUCHbMEHHOU (popMax Ha PyCCKOM U
WHOCTPAHHOM SI3bIKaxX JJIsl PEIICHUs 3aJad MEXKJIMYHOCTHOTO M MEXKYJIBTYPHOTO
B3aumozeicTeus (OK-4);

- CIIOCOOHOCTBIO K CaMOOpraHu3aIu u camooopaszoBanuio (OK-6);

- CTIOCOOHOCTBIO OCYIIECTBIIATh OOy4YEHHE, BOCIIMTAHWUE W PA3BUTHE C YUETOM
COILIMATIbHBIX, BO3PACTHBIX, MCUXO(U3MUECKUX W WHAMBUIYAIBHBIX OCOOCHHOCTEH, B

TOM YHCJIe 0COOBIX 00pa30BaTENIbHBIX MOTpeOHOCTEH o0yuarommmxcs (OITK-2);
- BJIaJICHHE OCHOBaMH MPOECCHOHAILHON ITUKH U pedeBoi KyabTypbl (OI1K-5);
- CHOCOOHOCTBIO HCIOJIB30BaTh BO3MOXKHOCTH OOpa30BaTEIbHON CpEAbl IS
JOCTUKECHHS THYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX PEe3yJIbTaTOB OOYUCHHS U

oOecrieueHM KadycCTBa y‘-Ie6HO'BOCHI/ITaTeJ'H>HOFO nmponecca cpeacrsaMmu
npernoaaBaeMbIX yaeOHbIX ipeameToB (ITK-4).
2.2. dranbl GOPMUPOBAHNS U OLIEHUBAHUS KOMIIeTEHIHIA
OnenouHoe
cpenctBo/K
Tun M
KoMreTerms JIMCUMITUHBL, MPaKTHKH, y4aCTBYIOLIHE B xortp [ Ho | Gopm
(bopMHpPOBaHUHU TaHHOW KOMIIETEHIIUU
OoJIAd Me a
p
(OK-1) Ucropus; Odunocodus; OcHOBBI npasa; | Texym | 4 Kontp
CTIIOCOOHOCTh [Tomuronorus; Kynsryponorus; Marematuyeckas | Wi OJIbHA
UCIOJIb30BaTh JIOTHKa, MaremaTHnueckas ¢u3uKa; | KOHTp s
OCHOBBI EcrecTBeHHOHayyHasi KapTUHA MUDa, 0llb pabot
¢unocopckux u | JlonogHUTENbHbIE TJIaBbI MaTEMaTHYECKOTO | yCIIeBa a Ne
couvorymanuta | ananuza; Hcropuss unbopmaruku; Hctopus | emoct 1
PHBIX 3HaHUH HIKOJIBHOTO Kypca HH(popmaTuku, KommbroTepHas U 1 Komn
TS rpaduka; TpexmepHas anumauus; [Ipaxtuka mno OKBHY
¢dbopMHpOBaHUS | MOJYYEHHUIO  MEPBUYHBIX  MPO(eCcCHOHATBHBIX M
HAy4HOTO YMEHUI M HaBBIKOB, B TOM 4YHCJIE€ HEPBHYHBIX
MHUPOBO33PEHUsI | YMEHUH M HAaBBIKOB HAay4YHO-HCCIIEIOBATEIbCKOMN
nestenpHocTH; IloaroroBka k cpaye M caaya
rocylapCTBEHHOro  dk3ameHna, Iloaroroska k
3alUTEe M 3alIUTa BBITYCKHOW KBaTM(PHUKAIMOHHOMN
paGotbl; Meroauka  0oOydeHUs  MaTeMaTHKE,
OCHOBBI BOXKATCKOH  AesITelbHOCTH, Monaean
BOCIIUTHIBAIOLIEH cpenbl B 00pazoBaTeIbHBIX
OpraHM3alysIX, OpraHu3alusIX OTAbIXa JeTel U uX
0310pPOBJIEHMUSI.
(OK-3) NudopmanvonHas KyabTypa U TEXHOJIOTUH B Texym | 3 14030101
CIIOCOOHOCTh obpa3zoBanuu; OCHOBBI MaTEMaTUYECKOM ui BUIya
HCII0JIb30BaTh o0OpaboTku nHpopmanun; Gusuka; Uudopmaruka; | KOHTp JIbHBIE
ecTeCTBeHHOHay | MartemaTnueckas joruka; ['eomerpus; Anredpa; 0JIb KOHTP
YHbBIE U DnemeHTapHas MaTeMaruka; TeopeTnyeckue ycmeBa | 6 OJIbH
MaTeMaTHYeCKu | OCHOBBI MH(popMaTuku; MaremaTnueckas pusnka; | eMocT bIE
€ 3HAaHMs IS WNHudopmanioHHble CUCTEMBI U CETH; u pabor
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OPHEHTHPOBAHH
B
COBPEMEHHOM
MH(POPMAIMOHH
oM
MIPOCTPAHCTBE

NudopmanronHbie 1 KOMMYHUKaLHOHHbBIE
TEXHOJIOTHH B 00pa3oBanuy; EcTecTBeHHOHAYyYHAs
kaptuHa mupa; [IpodunsHoe uccienoBanue B
o0jacTu MaTEeMaTHKU; DJIeMEeHTapHas anreopa;
DneMeHTHI anreOpsl; DeMeHTapHas TeOMeTpuUs;
DnemeHTH reoMeTpun; KommbsiorepHas anredpa;
HuckperHas matemaruka; M36panHbie BOIIPOCHI
JMCKpPETHOM MaremaTuku; MccienoBanue
onepanuii; MeToasl ONTUMHU3AIMY; 3alUTa
uHpopmanuu; Mapopmanmonnas 0e30macHOCTb;
JlononHUTENbHBIE TJIaBBl MATEMATHUYECKOTO
aHasn3a; OCHOBaHUS T€OMETPUN;
JlononHUTENbHBIE TTIaBbl FeoMeTpuH; Mcropus
MaTeMaTHKu; VICTOpust MaTeMaTu4ecKoro
obpazoBanus B Poccuu; uddepennnanpras
reoMeTpusi; JINHUU ¥ MOBEPXHOCTH B €BKJIMIOBOM
MpocTpaHcTBe; YNCIOBBIE CHCTEMBI,
JlonosHUTENbHBIE T1aBbl anredpbl; OCHOBBI
MCKYCCTBEHHOT0 MHTEIIIeKTa; [IpakTka mo
MIOJIYYEHUIO MEPBUYHBIX MPO(eccHoHaTbHBIX
YMEHHH U HaBBIKOB, B TOM YHCJIC IEPBUYHBIX
YMEHHI U HaBBIKOB HAYYHO-UCCIIEA0BATEIbCKOM
nestenbHOCTH; [lemarormueckas mpakTHKA ;
[ToaroroBka k cave u caaya rocyJapCTBEHHOTO
sk3ameHa; [loAroToBka K 3amure U 3ammMTa
BBIIYCKHON KBaNU(UKALMOHHON PadOTHI;
Metouka o0ydeHus MaTemaTrke; OCHOBBI
BOXKATCKOU AesiTensHoCTH; Moaenu
BOCIIUTHIBAIOIIEH Cpebl B 00pa30oBaTeIbHBIX
OpraHM3allysIX, OpraHU3aIUsaX OT/AbIXa AeTel U X
0310POBJICHMUSI.

[Ipome
KYTOU
Hast
aTTeCT
arus

bI

DK3aM
€H

(OK-4)
CIIOCOOHOCTB K
KOMMYHUKAITUU
B YCTHOU U
MUCHEMEHHOMN
¢dbopmax Ha
PYCCKOM U
WHOCTPAHHOM
SI3BIKAX IS
pelIeHus 3a1a4
MEKJIMIHOCTHO
ro u
MEXKYJIbTYPHOT
0
B3aMMOJIEHCTBU
s

WNHocTpaHHbI A3bIK; DlleMEeHTapHas MaTeMaTHKa
(anmrebpa); MaTtemaTtrueckas noruka; Jluckpernas
MareMartuka; [IpukiagHbie 3a1a4u IKOJIBHOTO
Kypca MaTeMaTHKy; OJUMIHaIHbIEC 3a/1a49H 110
Matemaruke, Mctopus maremaruku; Mcropus
MareMatudeckoro oopasoBanus; [loaroroska
cAade U caava rocyJ1apCTBEHHOI'O SK3aMEHa;
[ToaroroBka K 3anuTe U 3alIUTa BBITYCKHOM
kBanukaronHoi pabotsl; [lenarornueckas
npakTuka; Meroanka oOy4eHus: MaTeMaTHKE;
CoBpeMeHHbIE TEXHOJIOTUU 00yUYeHUS;
Maremaruka, MaTteMaTHdeCKUH aHAJIN3 U
AJIEMEHTHI Teopur QYHKIUH; MaremaTudeckas
¢usuka; MabopMamoOHHbIE CUCTEMBI U CETH;
NudopmannoHHble 1 KOMMYHUKAIIMOHHBIS
TEXHOJIOTUH B 00pa3oBanuu; Teopus GyHKIUN
JENUCTBUTENHLHOTO NepeMeHHOT0; OCHOBHbBIE
CTPYKTYPBI MaTEeMaTHIECKOTO aHainn3a; OCHOBBI
Teopuu (HYHKIIUN KOMIUIEKCHOTO IEPEMEHHOTO;

Teky
15071
KOHTP
0JIb
ycreBa
€MOCT
u

Kontp
OJIbHA

pabor
a Ne
lu2
Komn
OKBUY
MBI
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Teopus ananuTHyeckux GyHKINA; APXUTEKTYypa
npoheccHoHATEHOTO KOMITBIOTEPA U
OIlepaIlMOHHbIE CUCTEMBI; Y CTpOHCTBA
MEPCOHATIBLHOTO KOMITBIOTEPA; 3aluTa
nHopmanuu; MapopmanrmonHas 6€301MacHOCTb;
Huddepenunanbubie ypaBHEHHS;
JlomonHUTENbHBIE TJIaBBI MATEMATHUYECKOTIO
aHanm3a; [IpakTrka 1o mojxy4eHuIo MePBUIHBIX
npodeccnoHaNbHBIX YMEHUN U HABBIKOB, B TOM
YHCIIe ICPBUYHBIX YMEHU U HABBIKOB HAyYHO-
HCCIIEIOBATENbCKOM 1eATEIbHOCTH;
[Ipegnumiomuas npaktuka, Meroanka oOydeHus
unpopmarrke; OCHOBBI BOXKATCKOU JESITEbHOCTH;
Boxarckas npaktuka; Moaenu BOCIIUTHIBAOLIEH
cpelbl B 00pa30oBaTENIbHBIX OpraHU3ausX,
OpraHM3aIVsIX OTIbIXA JETEH M X 03JI0POBJICHMUSI.

(OK-6) Wnoctpannblii s13blk; Pycckuit s3blk M KyneTypa | Texymr | 3 Nuan
CIOCOOHOCTH K | peun; DkoHOMEKA oOpa3oBanwms; MHpopManmonnas | ui BHIya
caMOOpraHu3al] | KyJbTypa M  TEXHOJIOTMM B  0Opa30BaHUM | KOHTP JbHBIE
uu u Conuonorusi; ®dusuueckass KyjiabTypa W CHOPT; | OJIb KOHTP
camoo0OpazoBan | Ilemaroruka; OcHOBBI MaTeMaTH4eCKOM 00paboTKH |ycreBa | 6 OJIBH
U0 unpopmanun; Dusuka; Muadopmaruka; Teopus | emoct 3(S

BEPOATHOCTEM M MaTeMaTuyecKas CTaTHCTHKa, U pabor

Maremaruueckast jJoruka; Airedpa; DiieMeHTapHas Bl

MaTeMaTHKa; S3bIKN " METOBI

[IPOrPaMMUPOBAHUS; YucieHHble meronsl; | [Ipome OKk3am

IIpodunbHoe UCCIJIEIOBaHNE B o0acTu | )KyTou €H

MaTEeMaTHKH; DnemeHTapHas anrebpa; | Has | 8

OnemeHTapHas TEOMETPHS; JluckperHas | aTTecT

MaTeMaTHKa; ApXUTEKTypa Mpo(ecCHOHAIBHOIO | arus

KOMIIBIOTEpPAa M OIEPAIlMOHHBIE  CHCTEMBI;

JlononHUTENbHBIE TJIaBbI MaTeMaTHYeCKOI0

aHanmsa, HMcropua  Maremaruku;  YucioBble

cuctembl; IIpakTHka TO MOJy4EHHIO NEPBUYHBIX

npopeCCHOHATbHBIX YMEHUH U HAaBBIKOB, B TOM

4lCJIe INEPBUYHBIX YMEHUH M HaBBIKOB HAY4HO-

HCCIIEIOBATEIIHLCKOM JNeITeTLHOCTH,

[IpenauminomHas npakTtuka; Meronuka oOyueHUs

nHpopmarrke; OCHOBBI BOXKATCKOW J1€ATEIbHOCTH,

Boxarckas mnpaktuka, Monenu BOCHUTBHIBAOLIEH

cpeasl B 00pa3oBaTelbHBIX  OpPTraHU3ALMIAX,

OpraHM3alMsIX OTJbIXa AETEH U X 0310POBIECHHUS.
(OIIK-2) Ilcuxonorus; Ilenarornka; CoBpeMeHHbIE Texym | 4 Kontp
CIIOCOOHOCTh TexHojoruu ooyuyenus; ®usuka; Undopmaruka; i OJIbHA
OCyLIeCTBIATh | MaremaTnueckas joruka; Ainredpa; DiaeMeHTapHas | KOHTP s
oOyueHue, MaTtemaTuka; HpopMalimoHHbIe CUCTEMBI U CETH; 0JIb pabor
BOCIIUTaHUE U [TpoduibHOE uccnenoBaHue B 00JIACTH yclieBa a Ne
pa3BUTHE C MaTeMaTHKH; DaeMeHTapHas anreOpa; JuckperHas | emoct 1
Yy4ETOM MaTeMaTHKa; JONOJIHUTENBHBIE I1aBbl U 1 Komn
COLIMAJIbHBIX, MaTeMaTHYeCKoro aHayiusa; Mcropust MareMaTHKY; 5) OKBUY

27



BO3PACTHBIX, Uctopus matematuueckoro o6pasosanust B Poccuuy; MBI

ncuxopusnueck | Makmo3nBHOE oOpa3oBaHue B KpacHosipckoM Kpae;

UX U [IpakTuka Mo MoJxy4eHuIo NepBUYHBIX

WHIUBUAYAIbH | IPO(ECCHOHATBHBIX YMEHUH M HABBIKOB, B TOM

BIX YHClie IEPBUYHBIX YMEHUN U HABBIKOB HAy4YHO-

0COOEHHOCTEN, | HMCCIIENOBATEIBCKON AEATENBHOCTH,

B TOM YHCJIe [legarornyeckas npaktuka ; [loagrotoska k ciaye u

0CO0BIX cJada rocyJapcTBeHHOTo sk3amena; [loaroroska

o0Opa3oBaTenpH | 3aIMTE U 3alUTa BHIMTYCKHON KBaJU()UKAIIMOHHON

BIX pabotbl; MeToauka 00y4eHus: MaTeMaTHKE; [Ipom

notpeOHOCTEH OCHOBBI BOXKAaTCKOU eITeIbHOCTH, Moaenu €XKYTO

o0yJaromuxcsi | BOCMUTHIBAIOIICH CPEeIbl B 00pPa30BaTEIbHBIX YyHas DK3am
OpraHM3alysIX, OpraHu3alusIX OTbIXa AeTed U X aTTecT eH
03JI0POBJICHUSI. anus

(OIIK-5) ®dunocodust; Pycckuii S3bIK B KyJIbTypa peyH, Texymy Ko

BIIAJICHUEM [Tegaroruka; CoBpeMeHHBIC TEXHOJIOTHH OOYUCHHMS; | Wi OKBHY

OCHOBaMH Maremaruka, Mudopmatuka; Teopus KOHTP MBI

npodeccnoHallb | BEPOATHOCTEH U MaTeMaTHUECKast CTAaTHCTHKA, 0J1b

HOM »9Tuku U | MaTtemaruyeckas Jioruka, Marematudeckuit ycreBa

pedeBoi aHaJIU3 U JIEMEHTHI Teopun GyHKIUH; Anrebdpa, €MOCT

KYJIbTYpbI DnemeHTapHas MareMaruka; YucieHHble METO/IbI, u
Nudopmanmonnsie cucremsl u cet; [IpodumsHoe
UCCleIoBaHue B 00J1acTH MaTeMaTuku; Teopus [Ipome DK3aMm
GyHKIMN TEHCTBUTEIBHOTO TIEPEMEHHOTO; KyTOU eH
OcHOBHbIE CTPYKTYpPBl MAaTEMaTHUYECKOTO aHAIIN3a, Hast
OcHOBBI TeOpHH PYHKIIHIA KOMITJICKCHOTO aTTeCT
nepeMeHHoro; Teopus aHaTUTHYEeCKUX (YHKIIHIH; arus

DneMeHTapHas anredpa; DJIeMeHThI aJIreOpsl;
JluckpeTHas MmaTeMaTHka, M30paHHbIe BOIPOCHI
JTUCKPETHON MaTeMaTUKH; ApXUTEKTypa
po¢eCCHOHATILHOTO KOMITBIOTEPA U
ONEPALlMOHHBIE CUCTEMBI; Y CTPOMCTBA
IepCcoOHaNIBbHOro Komnerorepa; KomnberorepHoe
MojenupoBanue; MoaenupoBaHue
MH(GOPMAIMOHHBIX CHCTeM; 3aluTa HHGopMaIuu;
Nudopmannonnas 6e30MacHOCTb;
JudpdepeHnnanbHble ypaBHEHNUS;
JlonoHUTENbHBIE TIIaBbl MATEMATHYECKOTIO
aHanuza; Mcropus maremaTtuku; Vcropus
MaTeMaTHueckoro oopasosanus B Poccun; OcHOBBI
HCKYCCTBEHHOT0 nHTeekTa; Kudepuernueckue
CHCTEMBI IeATEIbHOCTH YeoBeka,; IIpakTuka no
MOJIYYEHUIO MTEPBUYHBIX MPOPECCHOHATBHBIX
YMEHUI U HaBBIKOB, B TOM UHMCJIE€ IEPBUYHBIX
YMEHHH U HaBBIKOB HAYYHO-HCCIIEI0BATEIbCKOMN
nesaTenbHOCTH; [IpeaniioMHas IpakTyKa,
[ToaroroBka K caue u caaya rocyJapcTBEHHOTO
sk3aMeHa; [loAroToBka K 3aIure U 3alMTa
BBIIYCKHON KBaJTM(UKALIMOHHON padoTHI;
Metoauka o0yuenust Mmatematuke; OCHOBBI
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BOXXaTCKOH AesATEILHOCTH, Moaean
BOCIIUTHIBAIOIIEH Cpeibl B 00pa30BaTENbHBIX
OpraHU3aNMIX, OPraHU3AIUAX OTIbIXa JCTCH U UX
037I0pOBJICHUS

(TIK-4) ITenaroruka; CoBpeMeHHbIE TEXHOIOTHHI Tekyi Nunu
CIOCOOHOCTh o0yuenus; Ouzuka; Mapopmaruka; ui BUIya
oCyLIeCTBIATh | MaremaTnueckas joruka; Ainredpa; JiaeMeHTapHas | KOHTP JIbHas
o0yueHue, MaTeMaTHka; MiHpopMamoHHbIe CHCTEMBI U CETH; 0Jlb KOHTP
Bocniutanue U | [IpodunbHoe nccienoBanue B 001acTu ycresa OJIbHA
pasBuTHE C | MaTeMaTuKH; JeMeHTapHas anreopa; luckpernas | eMocT s
y4EeTOM MaTeMaTHKa; JlONOJHUTENIBHBIC IT1aBbl U pabot
COLMAJIbHBIX, MareMaThdeckoro aHanusa; Mcropus marematuky; | IIpom a Ne2
BO3PaCTHBIX, Hcropusa matemaTnueckoro oopasosanus B Poccuu; | exyro u Ne3
ncuxodusnueck | Yucnoseie cucremsl; KomnbroTepHas rpaduka, YyHas

ux u | TpexmepHas anumanus; OCHOBBI KJIACCHOTO arrecTt | 8 OK3aM
UHIUBUAYAIbH | pyKoBOACTBa; [IpakTuka 1o nomy4yeHuro anus eH

BIX NEPBUYHBIX TPOPECCUOHATIBHBIX YMEHUH U

0CcOOEHHOCTEH, | HABBIKOB, B TOM YHCJIE IIEPBUYHBIX YMEHHIA U

B TOM YHCIIC

HAaBBIKOB HaquO-HCCHeﬂOBaTeHBCKOﬁ

0CO0BIX nesitenbHOCTH; [IpeaiuiioMHas IpaKkTHKa,
obpasoBatensH | [loaroroBka k caaye U caaya rocy1apCTBEHHOIO
BIX sk3ameHa; [loaroToBka K 3amure U 3anMTa
noTpeOHOCTel | BBIIYCKHOM KBaTM(UKAIIMOHHON pabOTHI;
oOyuaromuxcs | Meroauka oOyueHust Mmatematuke; OCHOBBI
BOXKaTCKOM AedrenbHocTH; Mojenu
BOCIUTBIBAIOLIEH Cpefibl B 00pa30BaTeNbHbIX
OpraHu3alMsIX, OpraHu3aluax OTAbIXa JIeTel U UX
03/10pOBJICHUS.
3.@0oH OLEHOYHBIX CPEACTB AJIsl IPOMEKYTOYHOM aTTecTallul
3.1 ®oHABI OLIEHOYHBIX CPEJCTB BKIIOYAIOT: SK3aMEH.
3.2. OueHoYHbIE CPEACTBA
3.2.1. OuieHOYHOE CPEACTBO IK3AMEH
IIponBUHYTHIN YypPOBEHD ba3oBbIi1 ypoBeHb IToporosslii ypOBEHb
®opmup c(OpMUPOBAHHOCTH c(OpMHUPOBAHHOCTH c(OpMUPOBAHHOCTH
yeMble KOMIIETCHIIUH KOMIIETCHIIUI KOMIIETCHIIUH
KOMIETE (87-100 Gaior) (73-86 Gaos) (60-72 Ganna)*
HIH yJIOBJIETBOPUTEIHHO/3aUT
OTJIMYHO/3aYTEHO XOPOII0/3a4TE€HO eHO
OK-1 Ha nponsunyrom yposue | Ha  GazoBom ypoBHe | Ha moporoBom ypoBHe
CHOCOOEH UCIOB30BaTh | CIIOCOOEH HCIOJIb30BATh | CIOCOOEH  HCMOJIb30BATh
OCHOBBI GHIIOCOPCKUX U | OCHOBBI (PHIOCOPCKUX U | OCHOBBI (PUIOCOPCKUX U
COLIMOTYMaHHUTapPHBIX COLIMOTYMaHHUTAapHBIX COLIMOTYMaHHUTAPHBIX
3HAHUU IS 3HAHUHU g | 3HAaHUHU s
dbopMupoBaHUS HAy4YHOTO | (POPMUPOBAHUS (GbopMHpOBaHUS HAay4YHOTO
MHUPOBO33pEHUS HAy4HOTO MHUPOBO33pEHUS
MHPOBO33PEHUS
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OK-3

Ha nponsunyToM ypoBHE
CIOCOOEH MCIONIb30BATh
€CTeCTBEHHOHAYYHbIC U
MaTEMATUYCCKNUEC 3HAHUA
ISl OPUEHTHUPOBAHUS B

Ha ©6a3oBom ypoBHE
CIIOCOOCH HCIIOJIB30BaTh
€CTECTBCHHOHAYYHBIC U
MAaTEMATUYCCKUC 3HAHUS
JUIS OPHCHTHPOBAHUS B

Ha mnoporoBom ypoBHe
CHOCOOCH  HMCIOIB30BaTh
€CTeCTBEHHOHAy4YHblE U
MaTeMaTH4YCCKNUE 3HaAHUA
Ul OPUEHTHPOBAHHS B

COBPEMEHHOM COBPEMEHHOM COBPEMEHHOM
UH(OPMaLIMOHHOM MH(OPMALIMOHHOM MH(OPMALILOHHOM
IIPOCTPAHCTBE IIPOCTPAHCTBE IIPOCTPAHCTBE

OK-4 Ha npoasunyrom ypoBae | Ha  6a3zoBom ypoBue | Ha moporoBom ypoBHE
CHOCOOEH K Coco0eH K | ciocoOeH K
KOMMYHUKAI[UU B YCTHOW | KOMMYHHKAllUH B | KOMMYHHUKALIUKM B YCTHOM
U MUCbMEHHOH (OopMax Ha | yCTHOH M THCbMEHHOHW | M MMCbMEHHOH (hopmax Ha
PYCCKOM M MHOCTPAaHHOM | (popMax Ha PYCCKOM H | PyCCKOM M HHOCTPAaHHOM
A3bIKaX JJIs1 PEeLECHUS WHOCTPAHHOM  SI3bIKaXx | SI3bIKaX  JUI1  PELICHMS
3a/1a4y MEXJIMYHOCTHOIO M | Il pElIeHWs  3a/4ad | 3aJa4 MEKJIUYHOCTHOIO U
MEXKYJIbTYPHOTO MEXJIMYHOCTHOTO U | MEXKYJbTYPHOTO
B3aUMO/ICHCTBUS MEXKKYJIbTYPHOIO B3aUMOJICHCTBUSA

B3aUMOJICVCTBHUS

OK-6 Ha npoasunyrom ypoBae | Ha  6a3zoBom ypoBHe | Ha moporoBom ypoBHe
CIOCOOEH K Croco0eH K | criocoOeH K
CaMOOpraHu3alMH U CaMOOpraHU3alHH U | caMOOpraHu3anuu u
camMo00pa30BaHUIO caM000pa30BaHUIO caM000pa30BaHUIO

OIIK-2 | Ha mpoasunyTtoMm ypoBHe | Ha 6a3oBom ypoBHe | Ha mnoporoBom ypoBHe
CHOCOOEH OCYIIECTBIIATh | CIIOCOOCH OCYIIECTBIIATH | CIIOCOOEH —OCYIIECTBIISATH
oOydeHue, BocliuTaHue U | oOydyeHrue, BOCHHUTaHHE | OOy4eHHe, BOCIUTAHUE U
pPa3BUTHE C YUETOM U DPa3BUTHE C YYETOM | pa3BUTHE C  Y4ETOM
COLIMAJIbHBIX, COLIMAJIbHBIX, COLIMAJIbHBIX,
BO3PaCTHBIX, BO3PACTHBIX, BO3PaCTHBIX,
NCUXO(PU3NUECKUX U NCUXO(PHU3NIECKUX U | ICUX0(hU3NYECKUX u
WHIUBUTYATbHBIX VHIUBUIYAJTHHBIX WHUBUTYJIbHBIX
0COOEHHOCTEH, B TOM 0COOEHHOCTEH, B TOM | OCOOCHHOCTEH, B TOM
YHCIie 0COOBIX qucie 0COOBIX | uHcIe 0CO0BIX
00pa30BaTEeNbHBIX 00pa3oBaTeNbHBIX 00pa30BaTEeTbHBIX
noTpeOHOCTEH notpedbHOCTEH notpeOHoCTEH
00y4armuxcs 00y4aromuxcs 00yJaronuxcs

OIIK-5 | Ha nponBunyrom ypoBHe | Ha 6a3zoBom ypoBHe | Ha mnoporoBom ypoBHe
BJIaJIEET OCHOBaMU BIIAJICET OCHOBaMH | BJIQJIEET OCHOBaMH
npodecCuoHATIbHON npogecCuoHaIbHON po¢eCCUOHAIBHON
ATUKHU U PEYEBOM 3TUKU 51 pEYEBOM | ITUKHU 5 peueBoi
KYJIbTYPbI KYJIBTYPbI KYJIbTYpbI

[1K-4 Ha nponsunyrom ypoBHe | Ha  6a3zoBom ypoBHe | Ha moporoBom ypoBHe

CIOCOOEH  OCYIIECTBIISTH
oOydeHue, BOCIHTAHHUE W

pa3BUTHE c Y4ETOM
COIHANIbHBIX,

BO3PACTHBIX,
NCUXO(PH3UUECKUX u
I/IHJII/IBHJIyaHBHBIX
0COOCHHOCTEH, B TOM
YHCIIe 0COOBIX

CIOCOOEH OCYIIECTBISATh

oOydeHue, BOCHUTAHHE
U pa3sBUTHE C YYETOM
COILIHANTbHBIX,
BO3PacCTHBIX,
MICUXO(PU3UIECKUX u
HH}IHBI/IJIyaJTBHI)IX
0COOCHHOCTEH, B TOM
qucie 0COOBIX

CIOCOOEH  OCYIIECTBIISTh
oOyueHue, BOCIHUTAaHUE U

pasBUTHE c YYETOM
COILIMANIbHBIX,

BO3PAaCTHBIX,
MICUXO(PU3UUECKUX u
I/IHJII/IBI/I)IyaJ'II)HI)IX
0COOEHHOCTEH, B TOM
YHCIIe 0COOBIX
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00pazoBaTeNbHBIX 00pazoBaTeNbHBIX o0pa3oBaTeIbHbIX
nOoTpeOHOCTEH noTpedHoCcTEeN noTpedHoCTEN
00yJaronmxcs 00yJaronmxcs 00yJaroIMXcst

4. @oH/1 OLIEHOYHBIX CPEJACTB JJIsl TEKYIIero KOHTPOJISl YCIIeBA€MOCTH

4.1. ®donHapl OIEHOYHBIX cpeacTB BkiMwovaroT: KoHTponbHas pabota Nel,
KOHTpOJibHAsE pabora Ne2, BOMpPOCH K KOJUIOKBUYMY MO Moayiaro Nel, BOmpockl K
KOJUIOKBUYMY 110 MOAYJt0 No3, MHAMBUAYaIbHBIC TOMAIIHUE 3adaHus 110 MoayJsisim Nel
- No3.

4.2.1. Kpurepuu oneHuBaHUS (CM. B TEXHOJOTMYECKON KapTe pEHUTHUHra B
paboueil mporpaMme JUCHUIUIUHBL «JOMOTHUTEIBHBIE TJaBbl MAaTEMaTUYECKOTO

aHaIu3ay).

4.2.1. Kputepum onieHMBaHUA M0 OLeHOYHOMY cpeacTBy 1 — KomtokBuym 1o

MoTyit0 Nel

Kpurepuu oneHuBaHus KounuecTBo 0a/1J10B (BKJIaJ B peiiTHHT)
ConeprkarenbHasi COCTaBIISIONIAS 5
3amura 5
MakcumMajabHBbIH 0211 10

4.2.2. Kputepuu onleHUBAHUS MO OLEHOYHOMY CPeICTBY 2 — WHANBUAYATbHAS
KOHTpoJibHas padbora Nel

Kpurepuu oneHuBanus KoumnyecTBo 0a/1J10B (BKJIaJ B peiTHHI)
ConeprkaresibHasi COCTaBIISIONIAS 8
Odopmnenne paboThl 2
MakcuMasibHbIN 0aJ1 10

4.2.3. Kputepuu olleHHBAHUS 10 OLEHOYHOMY CpPeACTBY 3 — MHIANBUyaTbHAS
KOHTpOJIbHAas padboTta Ne2

Kpurepuu oneHuBanus KoJumnuyecTBo 0a/1J10B (BKJIaJ B P THHI)
CopeprkaresibHasi COCTaBIISIONIAs 12
Odopmnenne paboThl 3
MakcuMasbHbIN 0aJ1 15
4.2.4, Kputepun OUEHUBAHUSI MO OIEHOYHOMY CPeACTBY 4 — KOHTPOJIbHAS
pabota Ne 1
Kpurepuu oneHuBanus KoumnuyecTBo 0a/110B (BKJIaJ B peiTHHI)
CopneprxarenbHasi COCTaBISIONIAS 12
Odopmnenre paboThI 3
MakcuMasibHbIN 0aJJ1 15
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4.2.5. Kputepuu oueHMBAaHUS MO0 OLEHOYHOMY cpelcTBY 5 — KomiokBuyMm 1o
Mo Tyt0 No3

Kpurtepuu onneHuBanusi KosnyecTBo 0a/510B (BKJIAl B PETHHT)
CopeprkaresibHasi COCTaBIIAIONIAs 9)
3ammura 3)
MakcuMabHbIH 02171 10

4.2.6. Kputepuu oueHUBAHUS MO0 OLEHOYHOMY CPeACTBY 06— HHIUBUIyalIbHAS
KOHTpoJIbHAas paboTa Ne3

Kpurtepuu onneHuBanusi KosndecTBo 0a/510B (BKJIAl B PETHHT)
CopeprkaresibHasi COCTaBIIAIONIAS 8
Odopmiienue paboThl 2
MakcuMasibHbIN 0aJ1 10

4.2.7. Kputepun OueHUBAHHUSI MO OIEHOYHOMY CPE€ACTBY 7/ — KOHTPOJIbHAS
paboTa Ne2

Kpurepuu oneHuBaHus KounuecTBo 0a/1J10B (BKJIaJ B peiiTHHT)
ConeprkarenbHasi COCTaBIISIONIAS 8
Odopmnenue paboThl 2
MakcumMaJibHbIH 02J171 10

5. OueHo4HbIe cpeacTBa (KOHTPOJIbHO-U3MEPHUTEIbHbIC MATEPHUAJIbI)

5.1. Bonipochl K KOJUIOKBUYMY 110 MOIYJII0 Ne 1

1. 3agaun, npuBoasdmKe K MU PepeHInATbHBIM YPaBHEHHSIM.

2. llousarus nudpepeHralbHOro YpaBHEHUS, €r0 PEIIeHUs, 00IIEro U YaCTHOTO
pemennii. Hauanensle ycnoBus. ['eomeTpudeckas THTEpIpeTanus pEeILECHNN.

3. 'eoMmeTpuyeckoe UCTOIKOBaHNUE U PEepeHIINATBHOTO ypaBHEHUS 1-ro mopsaka.
[Tone nanpapnenuit. M3okmunbl. MeToa U30KINH MPU MTPUOIMKEHHOM
UHTErprupoBaHuU JU(GHepeHITNATBHOTO YPaBHEHUS.

4. YpaBHEHHUS C pa3IEsAOMUMHUCS IEPEMEHHBIMHU.

5. Onnopoansie quddepeHiranpuble ypaBHeHUs 1-To mopska.

6. Jluneitnsie qudpepeHnranpubie ypaBHeHUs 1-To opsaka.

7. Teopema cyI1ecTBOBaHUS U €IMHCTBEHHOCTHU pellieHus AU PpepeHnanbHOro
ypaBHeHus 1-ro nopsaka. OcoOble pelieHus.

8. Teopema CyleCcTBOBAHUS U €JUHCTBEHHOCTH PEIIEHUSI HOPMAIbHON CUCTEMBI
ypaBHeHHI. CBeleHUE YPAaBHEHHU 2-TO MOPsIKa K HOPMAJIbHOM CUCTEME YPABHEHUM.
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5.3. MuauBuayajbHasi KOHTPOJbLHas padora Ne 2

Opuenmupogounvle 8apuanmol

Bapuanm 1
HaiimuTe oOriee penieHue B ypaBHEHHUIX 1-3:

X+Y,.
y]’
X

Xy’ =y =(x+y)In[
XYy +1=y;
Xy +xy +1=0;
Harigure yactHoe pemenne: xy" =1+x?, Yy(1)=0, y’(1)=0.

Halitu kpuBbI€, 111 KOTOPBIX CYMMa KaTETOB TPEYTOJIbHUKA, 00Pa30BAHHOIO

KacaTeJIbHOMN, OpJIMHATOM TOYKU KAaCaHUsI U OChbIO a0CIIUCC, €CTh BEIMYMHA
MOCTOSIHHASI, paBHAs 6.
xdy — ydx =0 (x* +y? #0)

1
a) IOCTPOUTH U30KJIHUHBI, COOTBETCTBYIOIIHE k=0, k = iE’ k=41, k=%+2;
0) MOCTPOUTH T0JIC HAIIPABJICHU;
B) IIPOBECTU UHTETpaIbHbIE KpuBbie uepe3 Touku A(1,1), B(0,2)

Bapuanm 2

Haiimute obrmee penieHue B ypaBHEHHUSIX 1-3:
y'—yctgx =sinx;

Xy'=x*—y? +y;
1-y?

"+ =0.

y 1-x?

Harigure yactHoe pemenue: y'(x+3)+y' =0, Yy(-2)=1, y’(-2)=1.

Ha¥iTu kpuBBIe, Y KOTOPBIX HOPMaJIb COBIAIAET C PAINyC BEKTOPOM TOUKH
KaCaHusl.

ydy +xdx =0 (x*+y?=0)

a) MOCTPOMTH U30KIUHBI, COOTBeTCTBYOMmME K=0, k = i%, k=+1, k=42;

0) MOCTPOUTH T0JIC HAIIPaBJICHUI;
B) IPOBECTH MHTETpaJIbHbIE KpUBbIE Yepe3 Touku A(2,0), B(1,3)
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Bapuanm 3

HaiimuTe oOriee penieHue B ypaBHEHUSIX 1-3:
(X+y)dx+(x—y)dy=0;

: 1.

— X = — ;

y —ytg >
(2e7 —x)y' =1.
Haiigute yactHoe perenne: xy" -y =e*-x*, y(1)=0, y’(1)=0.
Haiitu kpuBble, 411 KOTOPBIX PACCTOSTHUE OT Hayaia KOOPAUHAT JI0 TOYKU
KPHMBOM PAaBHO JUIMHE OTPE3Ka KaCaTEIbHOM, 3aKII0UYEHHOTO MEXAY 3TOM TOUKON
1 OCBIO abcuucc.
dy = (x* + y*)dx
a) MMOCTPOMTH M30KIMHBI, COOTBETCTBYOImMKE K=0, k = i%, k=41, k=42;

0) MOCTPOUTH T0JIC HAIIPABJICHUH;
B) IPOBECTH MHTETpalIbHbIE KpuBbIe uepe3 Touku A(0,0), B(0,1).

5.4. KouTpoabHas padora Ne 1

OpuenmupogouHbwlii 8apuarm

Pemutes ypaBHEHuUs:

1.
2.

3.
4.

(x +y)dx + (x —y)dy = 0;

: 1
Voygx=_
2

. . x 2
xy -y =e-x".

Haiitu KpuBbI€, [UIT KOTOPBIX CyMMa KaTeTOB TPEYTOJIbHUKA, 00Pa30BaHHOI'O
KacaTeJIbHOU, OPJMHATON TOYKH KACaHUS M OChIO abCIIMCC, €CTh BEIMYMHA
MOCTOSIHHAS, paBHasi b.

ydy —xdx =0 (X% +y? =0):

a) HOCTpOI/ITB I/I30KJ-H/IHBI, COOTBCTCTByIOH_H/Ie
k=0, k:i%, Ketl K=42:

0) MOCTPOUTH T0JIC HAIIPaBJICHHUIH;
B) IPOBECTU UHTETPATIbHBIE KpUBbIE uepe3 Touku A(0;2) u B(4;2).
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5.5. Bonipochl K KOJLUIOKBUYMY 10 MOy 110 Ne 3

. JIunelinpiil nuddepeHImanbHbIi onepaTop u ero csoiictsa. OMHOPOAHOE
nuHelHoe nuddepeHnraIbHOe ypaBHEHHE 2-T0 TTopsiaKa. JInHeliHas koMOUHAIMs
€r0 YaCTHBIX PELICHUM.
. Onpenenurens Bponckoro. Teopema 06 00111eM peieHUH 0AHOPOJHOTO
JUHENHOTO AP PEepeHInanbHOIO YPaBHEHUS 2-T0 MOPSIKA.
. JIuHeliHas 3aBUCUMOCTh M HE3aBUCUMOCTh (DYHKIUI B mpoMexxyTKe. [Ipumepsi.
Teopema 06 onpenenurene BpoHCKoro ais IMHENHO 3aBUCUMBIX (PYHKIUH U
CJIEJICTBHSI U3 HEe.
. Teopema 006 omnpenenurene BpoHCKOTO JIMHEWHO HE3aBUCUMBIX YaCTHBIX PEIICHUN
OJTHOPOJIHOTO JIMHEHHOTO MU (HEepeHIIMATEHOTO YPaBHEHHS 2-TO TOPSAKA.
. DyHIaMeHTaIbHAs CUCTEMA PEIICHUN OJTHOPOIHOTO JINHEMHOTO
i pepeHInaTbHOTO YpaBHEHUS 2-T0 MOPsiAKa U ero oduiee pemenue. Teopema
00 0011eM pelIeHnH HEOAHOPOAHOTO JTUHEHHOTO AU((HEepeHIMATBHOTO YPaBHEHUS
2-TO TIOpsI/IKA.
. Merox Bapuanuu NPOU3BOJBHBIX MOCTOSHHBIX JUISI HAXO0XJEHUS YACTHOTO
pelIeHrus HEOJHOPOJHOTO  JIMHEHHOro aud@epeHnuanbHOro  ypaBHEHUS 2-
o MopsJIKa.

5.6. UuauBuaya bHasi KOHTPoJibHast pa6ora Ne 3

Opuenmupogounvle eapuanmsi

Bapuanm 1

Haiitu oO1iee perienue caeayonmx ypaBHEHUM:

(1) y"+2y' -3y =x’e";
(2) y"+y=xsinx;

(3) y" -5y’ =3x* +sin5x;
(4)4y"—y=x>-24x.

Bapuanm?2

Haiitu oO1iee perienue ciaeayonmx ypaBHEHUH:

(1) y" -2y’ +y=6xe";

(2) y"-9y =e*cosx;

(3) y" -4y’ +8y =e* +sin2x;
(4)y"+7y +12y = 24x* +16x—15.
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5.7. KontpoabHasi padora Ne 2

OpuenmupoB8oyHblll 8apuarHm

1. Ins ypaBHeHus y " - 2y’ = () HARAWTE UHTETPAIBHYIO KPUBYIO, KOTOPAs TPOXOTUT
yepe3 Touky O(0,() u kacaeTcs B 3TOM TOUKE MPSAMOU ) = OX.

2. [IpounTerpupoBath ypaBHenue y +y = 2x —e” + €' — 2 SiNX, BOCIIOJIb30BaBIIHChH
MPUHIUIIOM HAJIOKEHUS IPU HAXO0XKICHUH YACTHOT'O PEIIEHUS.
3. Ilpu pemeHnn OJHOM U3 33724 MEXAHUKH MOJyYHJIA YPABHEHUE

A
X"(t)=——-x(t), rme m —wmacca Tena, A — KOI)PHUIMEHT IPONOPIHOHATLHOCTH,
m

X(t) — koopauHaTa Tena B MOMEHT BpeMenu t. Pemure ypaBHEHHE.
SBnsiercss M IBMKEHUE NTEPUOTUYECKAM ?

ok w

9.

5.8. Bonpocsl K 3K3aMeHy

3amaun, mpuBomANIMe K AuddepeHInaTbHbIM ypaBHEHUSIM. OCHOBHBIC TTOHITHS
oO1el Teopun 0OBIKHOBEHHBIX TU(PPEepeHIINaTbHBIX YPABHEHUN.
Huddepennmansubie ypaBHeHUs 1-TO OpsIKa, UX TEOMETPUIECKOE
uctosikoBanue. [loe HanpaBiieHUiA, N30KJIMHBI. Y PaBHEHHUS C Pa3ICSIOMUMHUCS
nepeMeHHbIMU. [ [pumepsl.

Onnopoansie quddepenimanbabie ypaBHeHus 1-ro nopsaka. [Ipumepsi.
Jluneitnsie nudPepennmranbupie ypaBHeHus 1-ro nopsiaka. [Ipumepsr.

Teopema cyiecTBOBaHUS M €IMHCTBEHHOCTHU perieHus 1uddepeHIInanbHOro
ypaBHeHus 1-ro nopsaka. OcoOble peneHus.™

Teopema cymiecTBOBaHUS M €IMHCTBEHHOCTH PEIICHUSI HOPMAIbHOW CHCTEMBI
ypaBHeHH. CBEICHHE YPABHEHUS 2-TO NOPSAKA K HOPMAIBHOM CUCTEME
ypaBHEHUH. *

[TonsiTne 00 OTHOPOIHBIX U HEOJHOPOIHBIX TUHEHHBIX MU depeHITnaTbHBIX
YpaBHEHUSAX BBICIIUX MOPSIKOB ¢ ITepeMeHHbIMU K03 dunmentamu. Teopema
CYIIIECTBOBAHMS M €IMHCTBEHHOCTH WX PEIICHUS. ™

Jluneitubiil udepeHnmanbHpIi oepaTop 1 ero ceorcTa. OHOPOIHOE
nuHelHoe nuddepeHnranibHOe ypaBHeHHE 2-T0 opsiaka. JInneHas
KOMOWHAIIUS €T0 YACTHBIX PEIICHHM.

Onpenenutens Bporckoro. Teopema 06 00111eM pemieHMH 0THOPOTHOTO
TuHEHHOTO AuddepeHITMaTBHOTO YpaBHEHUS 2-TO TIOPSIKA.

10.JIuneitHas 3aBUCUMOCTh M HE3aBUCUMOCTh (DYHKIIHH B mpoMexyTke. [Ipumepsl.

Teopema 00 onpeaenutesne BpoHCKOro Jijist TUHEHHO 3aBUCUMBIX (DYHKIIUM U
CJIIEACTBUS U3 HEE.
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11.Teopema 00 onpenenurene BpoHCKOro JIMHEMHO HE3aBUCUMBIX YaCTHBIX
pelIeHni OJHOPOAHOTO JIMHEWHOTO AU hepeHInanTbHOTO YpaBHEHUS 2-T0
nopsJiKa.

12. ®dynnaMmeHTallbHas CUCTEMAa PEIICHUI OJJHOPOAHOTO TIMHEHHOTO
muddepeHnanbHOTO YpaBHEHHs 2-T0 MOpsiiKa U ero odliee pemieHue. Teopema
00 00I1IeM peIIeHUH HeOJHOPOIHOTO JUHEHHOTO TU(dHEepeHIINATBEHOTO
ypaBHEHUS 2-TO MOPSIKA.

13.Meton Bapuaiuu TMPOU3BOJBHBIX TOCTOSHHBIX JJISI HAXOXKIEHUS YaCTHOTO
pelleHrsT HEOAHOPOAHOTO  JHUHEHHOro aud@depeHInanTsHOr0  yYpaBHEHUS
2-ro niopsiaka. [IpuHImm HamoXKeHMSL.

14.0nnopoanoe nuHeliHoe nuddepeHIantbHoe ypaBHEHHE 2-T0 MOPsIIKa C
MOCTOSIHHBIMU KO3 (QUILIMEHTaMH, €T0 XapaKTepucTuueckoe ypaBpHeHue. Oo1ee
pelIeHre B 3aBUCUMOCTH OT KOPHEH XapaKTepUCTUIECKOTO YPaBHEHHUS.

15.Heoanopoaubie uHelHbIe AuddhepeHIuaibHble ypaBHEHUS 2-T0 TIOPSIKA C
NOoCTOSSHHBIMU Kod(duienTamu. [logbop yacTHOTO pernieHus.

16.IuddepenimanbHble ypaBHEHUSI KaK MaTEMAaTUYECKUE MOJICIIH.
HuddepennmansHoe MOJIETUPOBAHUE MTPU U3YUCHHUH KOJIEOATEIbHBIX MPOIECCOB
(cBOOOIHBIEC KOJICOAHMS).

17. InddepenmanbHoe MOJEITHUPOBAHKE MTPU U3YUCHUH KOJIeOATEIbHBIX IIPOILIECCOB
(BBIHYXJICHHBIEC KOJICOaHUs).

3.2.3. AHanu3 Ppe3yJbTaTOB O0y4YeHMs M IlepedYeHb KOPPEKTHPYIOIIMX
MepPONpPUATHA 10 y4uyeOHO#l aucuMiuiuHe. V3ydeHue, B COOTBETCTBUM C Y4EOHBIM
IJTAHOM, TpeAnoiaraeTcs HadaTs B 2016/17 yu.r.

3.3. YueOHbIe pecypcehl.
3.3.1. Kapra smtepaTrypHoro o6ecneyenus qucuumiunbl (I[Ipunoxenue 6).

3.3.2. Kapra maTepuajbHo-TeXHH4YeCcKO# 0a3bl nucunmiinnbl ([punoxenue 7).
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IIpunoxenne 6
3.3.1. KAPTA JIUTEPATYPHOI'O OBECIIEYEHUS JUCIUIIIUHbBI

«1ONOJITHUTEJIBHBIE I''TABBI MATEMATHUYECKOI'O AHAJIU3A»
Hanpasnenue noarorosku: 44.03.05 [legaroruvyeckoe od0pazoBaHue
HanpagByaenHocTs (mpo¢uiib) 00pa3oBaTe/ibHOI MPOrPaAMMBbI
«MartemaTuka U HHPOPMATHKA)

KBanmudukanus: OakaiaBp
1o o4Hoii popme o0yueHust
(oOmrast Tpy10eMKOCTb 4 3.¢.)

Koa-Bo
MecTo XpaHeHUs1/ 3JTeKTPOHHBbII IK3EMILISPO
HauMeHoBaHue B/TOYEK
aapec
AOCTYNA
OCHOBHAA JIMTEPATYPA
bepmanr, AHNCUM denopoBHy. Kparkuii KypcC Hayunas oubnuorexa KI'TIY um. 25
MaremaTudyeckoro aHanuza [Tekct] : ydeOHoe mocobue / A. O. B.I1. ActadneBa
bepmant, 1. I'. ApamanoBuu. - 16-e¢ u3m., crep. - CIIG6. ; M. ;
Kpacuogap : Jlanb, 2010. - 736 c. : mi. - (YueOHUKHU 71 BY30B.
CrnenuanbpHasl IUTEpaTypa)
PUXTEHT0JIbLI, I'puropwnii MuxaioBuy. OcHOBBI Hayunas 6ubnuorexa KI'TIY um. 8
Marematudyeckoro ananusa [Tekct] : yuebnuk. Y. 2 / I'. M. B.I1. Actadnena
duxTeHronbll. - 6-¢ uzA., crep. - CII6. : Jlanb, 2001. - 464 c. -
(Yuebnuku nis By3oB. CrieriuaiabHas JuTeparypa
NHnuBuayanbHbIE JOMalIHue 3a1aHus no Kypcy Hayunas 6ubnuorexa KI'TIY um. 134
"Ilubdepenuunanpuple ypaBHEHHS M YpPaBHEHHUS C YAaCTHBIMU B.II. AcradneBa
npou3BogHbIMU" [Tekcer] : MeToauueckas pazpadbotka / coct. E. H.
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Muxankus. - KpacHosipck : KI'TIY um. B. I1. Acradsesa, 2009. - 32
C.

Briciiag maTemaTuka B yIpa)kHEHUSIX U 3a1a4dax [ Tekcr] : B 2-X Hayunas 6ubnuorexa KI'TIY nm. 48
y. / I1. E. Jauko [u np.]. - 7-e uzn., ucnp. - M. : OHUKC. - ISBN B.II. AcradneBa
978-5-488-01681-1. Y. 2. - 2008. - 448 c.

Kypc Beicmieit MaremaTuku. HHTErpanbHOE HWCUYUCICHUE. Hayunas 6ubnuorexa KI'TIY um. 48
OYHKIIMM ~ HECKOJIbKkUX  mepemeHHbIX.  Jluddepenunanpheie B.II. AcradneBa
ypaBHeHus. [Tekcer] : nmekiuu u npaktukyM / pen. M. M. Ilerpymiko.

- 2-¢ m3na., crep. - CII6. ; M. : Jlans, 2008. - 608 c. : un. -
(YueOuuku s By30B. CrieniasibHast IUTEpaTypa).

Huddepenunansupie ypaBHeHHs : y4yeOHUK / . - 4-e usm. - OBC «YHuBepcurerckas NunuBugyan
Mocksa : @uzmarnur, 2002. - 252 c. - (Kypc Bbicuieli MaTeMaTHKu OMOIMOTEKA OHJIAMH bHBIN
u MateMatuyecko ¢usuku. Beim. 6). - ISBN 978-5-9221-0277-3 ; HEOIPAHUYECHHBI
To xe [ DIIeKTPOHHBII pecypc]. - URL: 1 goctyn
http://biblioclub.ru/index.php?page=book&id=145012

JOHOJIHUTEJIBHAS JINMTEPATYPA

Owmnmos, Anekceit ®emopoBuy. COOpHHK 3ama4  TI0 Hayunas 6ubnuorexa KI'TIY um. 24
muddepeHnmansHbIM ypaBHeHUAM [Tekcer] : yueOHOe mocobue / A. B.II. AcradneBa
@®. Oununnos. - 5-e u3., ucnp. - M. : Hayka, 1979. - 128 c. : uin.

CremanoB , B. B. Kypc nuddepenumanbubix ypaBHEHUN Hayunas 6ubnuorexa KI'TIY um. 12
[Tekct] : yueOHuk ansa roc. yH-toB / B. B. CtenaHoB . - 5-¢ u3j. - B.I1. Actadnena
M. ; JI. : T'oc. u3a-BO TEXHUKO-TEOPET. TUT-pHbI, 1950. - 467 c.

MateeeB, H. M. COopHuk 3amady W yOpaKHEHHH TIO Hayunas 6ubnuorexa KI'TIY um. 50

0OBIKHOBEHHBIM JHddepeHInanbHbIM ~ ypaBHeHUsIM [ TekcT]

B.I1. Actadnena

39




yaeOHoe mocobue s By3oB / H. M. Margees. - 6-¢ u3j., ucnp. u
nomn. - MH. : Bemmiimag mikoia, 1987. - 319 c.

Huxonbckuii, Cepret MuxaiioBuu. Anrebpa u Hayajia Hayunas oubnuorexka KI'TIY um. 5
Marematndeckoro asHamm3a. 10-11 xmacc [Tekcr] yueOHOe B.I1. Actadnena
nocobue / C. M. Hukonsckuii. - M. : IIpoceenienue, 2010. - 350 c. :
ui. - (DJIEKTUBHBIEC KYPCHI).

EnbnioB, A.A. [duddepenunanbupie ypaBHEHUS yueOHoe OBC «YHuBepcurerckas Nuausunyan
nocooue / A.A. Emnsnos, T.A. EnbmoBa ; MunuctepcTBo OMOIMOTEKA OHJIAMH bHBIN
obpasoBanus W Hayku Poccuiickoit ®enepaumn, Tomckuit HEOTPAHUYCHHBI
l'ocynapctBennsli  YHuBepcurer (Cucrem  YmpaBieHUS U 1 TOCTYII
Panuoanexktponuku (TYCVYP). - Tomck : Onp Konrent, 2013. - 197
c. : w1 - bubmmorp.: ¢.89-90 - ISBN 978-5-4332-0128-6 ; To xe
[ DneKTpOHHBIM pecypc]. - URL.:
http://biblioclub.ru/index.php?page=book&id=480606

YYEBHO-METOJNUYECKOE OBECHEYEHME JIJII CAMOCTOSTEJBbHOM PABOTHI

[Tpumenenne oOBIKHOBEHHBIX MU (PepeHIInaTbHbIX YpaBHEHUN Hayunas 6ubnuorexa KI'TIY um. 50
B 3a/1a4ax €CTECTBO3HaHU [TeKCT| : MEeToAMYEeCKHEe PEKOMEHAAIIUN B.II. AcradneBa
/ coct. E. U. T'amxka ; otB. ucnonu. M. B. Enun. - KpacrHospck :

Kpacnosipckuii opaena "3nak [louera" I'TIN, 1990. - 32 c.

Pr10akos, K.A. OOBIKHOBEHHBIE mudepeHITnaabHbIC OBbC «YHuBepcureTckas NunuBuayan
ypaBHeHus: IlpakThueckuii Kypc yuebHoe mocobue / K.A. O6uOIMOTEKa OHJIANHY BHBIN
Pribakos, A.C. SlkumoBa, A.B. IlanteneeB. - Mocksa : Jloroc, HEOTrPAaHUYECHHBI
2010. - 384 c. - (HoBas ynuBepcuterckas Oubnamoreka). - ISBN i noctyn
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978-5-98704-465-0 ; To xe [Onexktponnbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=84753

NHPOPMALIMOHHBIE CITIPABOYHBIE CUCTEMbI 1 TIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX

[apanT [DneKkTpoHHBIA pecypc]: WHGOPMAIMOHHO-TIPABOBOE Hayunas 6ubnmnoTeka JIOKaJIbHA
obOecrieueHue : CripaBoyHas rnpapoBas cucrema. — Mocksa, 1992— . s CETh By3a

Elibrary.ru  [DnekTpoHHBI  pecypc] AJICKTPOHHAS http://elibrary.ru CB0OOTHBII
OubMoTeYHass cucTeMa : 0a3a JaHHBIX COJCPKUT CBEICHUS 00 JAOCTYTI
OTCUECTBCHHBIX KHHTaX W TICPUOJUYCCKUX H3JAHUSIX 10 HayKe,

TEXHOJIOTHH, MEIUIIMHE U oOpa3oBanuio / Poc. nHpopM. mopTai. —
Mockaa, 2000— . — Pexxum noctyna: http://elibrary.ru.

East View : yHuBepcaibHble 0a3bl JaHHBIX [DICKTPOHHBIH https://dlib.eastview.com/ WuauBuayant
pecypc] :mepuomuka Poccum, VYkpamnel u ctpan CHIT . — BHBIN
Onexkrpon.nan. — OO0 UBUC. — 2011 -. HEOTPaHUYCHHBI

1 I0CTyT
MexBy30BcKas ayekTpoHHas oubimoreka (MOB) https://icdlib.nspu.ru/ NunuBuaya
JTBHBINA
HCOrPaHUYCHHBI
1 TOCTYII

CoriacoBaHo:

o
[ /75"/'/_/ ®oproBa A.A.
(HOMKHOCTH CTPYKTYPHOTO TTOAPA3ICTICHNS)

['naBHBII OMOJIMOTEKAPE

(moammcs)

(Damumms 1.0.)
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«JOHNOJTHUTEJIBHBIE I''/TABBI MATEMATHYECKOI'O AHAJIN3A»

Ipuioxkenne 7
3.3.2. Kapra maTepHaJIbHO-TeXHUYECKON 0a3bl JUCHUILTUHbI

Hanpasnenue noarorosku: 44.03.05 Ilegaroruyeckoe oopazoBaHue
HanpagsenHocts (mpo¢guiib) 00pa3oBaTe/ibHOI MPOrPaAMMBbI

«MartemaTuka U HHPOPMATHKA)

Kpanudukanus: Gakanabp
1o o4Hoii popme o0yueHust
(oOmrast Tpy10€MKOCTH 4 3.¢.)

Ayaurtopus

\ OobopynoBanue

JJIS1 TPOBeAeHHs] 3aHATHI JIEKIIMOHHOT0 THIIA, 3AHATHI CEMHUHAPCKOI0 THIIA,
KYPCOBOI'0 NPOEKTHPOBAHUSA (BBINOJHEHHUSI KYPCOBBIX PadoT), PYNINOBBIX H
HHIMBUAYAJIbHBIX KOHCYJIbTAINI, TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH U

HpOMe)KyTO‘lHOﬁ aTTeCTallumn

yiI.

Ilepencona, 7,

r. KpacHospck, [Tpoektop-11T., yueOHasi JOCKa-21IT., KOMIIbIOTEp - 11T
ya. [lepencona, 7, Linux Mint — (CoGoxanas nunen3ust GPL)
ayn. 1-10
r. Kpacnospck, MapxkepHas gocka-11IT., KOMIbIOTEP-71IT., T0CKa
yiu. [lepencona, 7, yueOHas- 1.
ayn. 1-11a Linux Mint — (Cobonas nuriensust GPL)
KomnproTep ¢ BBIXOJOM B HHTEPHET — YUIT., IPOEKTOP —
. KpacHospek, l1mT., HarsgHbBIe TOCOOMS (CTEH/Ibl), MapKepHast JocKa

— lwT. ¢ ycTpoicTBOM /1J11 MHTEPAKTUBHOM JI0CKH,
JI0OcKa MapkepHas — it

yiL.

[Tepencona, 7,
ayn. 2-11

ayn. 2-06 Anpt O6pazoBanue 8§ (nuren3ust Ne AAO.0006.00,
qgorosop Ne JIC 14-2017 ot 27.12.2017
r. KpacHOApeK, VYyeOHas gocka-11t., mpoekTop-1mT., KOMIBIOTEp-

11T, MapKepHas 10cKa- 1 1IIT., JeMOHCTPAIIMOHHBIN
cToi-1lmT
Linux Mint — (CBo6oanas nurensust GPL)

. Kpacnosipck,
yiL.

[Tepencona, 7,
ayn. 2-19

MapxkepHas Jocka-211T., UHTepaKTUBHAs J0cKa- [ mT.,
npoekTop-11T., HoyrOyk-10mT., TeneBu3op- 1rT.,
KoMIbtoTep- 21t., MOVY-1mrT.

Linux Mint — (Co6onas nuriensus GPL)

. Kpacnosipck,
yiL.

[Tepencona, 7,
ayn. 3-02

Komnerotep- 11T., MHTEpaKkTUBHAs AOCKa - 1 MIT.,
cuctema BuneokoHpepenicsszu Policom — 1 mr. (6e3
ceTu), yuebHas jgocka-lmr

Linux Mint — (CBoboanas nmunensust GPL)

. Kpacnosipck,
VI

[Iepencona, 7,

VYyeOHnas gocka-1mr., skpan-11T., mpoekrop-1ir.,
KOMIIbIOTEp-11T.

yiI.

Ilepencona, 7,

ayn. 3-11 Linux Mint — (Cobonas nuriensus GPL)
r. Kpacnosipcek, KommnbroTep ¢ BbIxo/10M B HHTEepHET-101mT, yyeOHas
yi. Ilepencona, 7, Jlocka-1 mr.
ayn. 3-12 Linux Mint — (CBoboxnas nmunensust GPL)
r. Kpacnospck, Komnsrorep-15mir., npunTep-11mrt., MapkepHas qocka-

lT., mpoekTop-11mT., MHTepaKTUBHAs JOCKa- 1 IT.
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ayn. 3-13, 3-14

Linux Mint — (CBo6oanas nuriersust GPL)

r. Kpacnospck,
yi. Ilepencona, 7,
ayn. 3-15

ITpoekrop-1T., KOMIbIOTEP-1211IT., MapKEpHas AOCKa-
liT., UHTEpaKTUBHAS T0CKa- 1T,

Microsoft® Windows® 8.1 Professional (OEM
nunensus, KoHTpakt Ne 20A/2015 or 05.10.2015);
Kaspersky Endpoint Security — JIui ceprudukar
Ne1B08-190415-050007-883-951;

7-Zip - (Coboanas nuiensus GPL);

Adobe Acrobat Reader — (CobGoaHast THIIEH3HS);
Google Chrome — (CBoboaHas uiieH3us);

Mozilla Firefox — (CBobGoaHast auieH3us);

LibreOffice — (CBo6onnas nunensus GPL);

XnView — (CBoboHast JTHIIEH3HSA);

Java — (CBoOoHast TUIIEH3HS ),

VLC — (CBoOonHast TUIICH3UA);

Kusas maremaruka 5.0 (Kontpakr HKC-/1B-294/15 ot
21.09.2015, mumens3us Ne 201515111);

GeoGebra (CoboHO pacnipocTpaHsemas B
HEKOMMEpPUYECKUX (YyU4eOHBIX) LIETSX JTUICH3US)

r. KpacHospck,
yiu. [lepencona, 7,
ayn. 4-01

YuebHas nocka-1lmr., Oubiamorexa

r. KpacHospck,
yiu. [lepencona, 7,
ayn. 4-02

Komnbrorep -11it., npoekTop- 1 11IT., ”HTEpaKTUBHAS
nocka- lmt., MapkepHas focka-1mT., yueOHas 10cKa-
lurr. Linux Mint — (Co6oanas aunensus GPL)

r. KpacHospck,
yi. Ilepencona, 7,
ayn. 4-11

VYuyebHas mocka- 111T.

JJISI CAMOCTOSITEIbHOI PadoThI

r. Kpacnosipcek,
yiu. Ilepencona, 7,
ayn.1-01
OTtpacneBas
O6ubamoreka

Konup-1mr

r. Kpacnospck,
yiu. I[lepencona, 7,
ayn. 1-02
YHurtansHbIN 341

Komnrerorep-10mT., mpuntep-1mr
Anwr O6pazoBanue 8 (nuuensust Ne AAO.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017
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