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CocraButenb: cTapimii npenojaBateias ['adbues P.A.

Pabouass mporpamma JUCUMIUIMHBI cocTaBieHa B coorBercTBUM ¢ PI'OC BO mno
Hanpasnennto moaroroBku 01.04.02 [NpuknagHas MmatremaTuka 1 UHGOPMAaTHKA, YTBEPKIEHHOTO
npukasoM MunucrepcTsa oopazoBanus u Hayku Poccuiickoit ®denepaunn ot 10 suBaps 2018 .
Ne 13, (c u3MeHeHusIMH U ononHeHUssMHU ). Pegakius ¢ uamenenusimu Ne 1456 ot 26.11.2020, ¢
W3MEHEHUSAMU U JomoNHEeHusMUu oT 8 ¢eBpans 2021r., Ha OCHOBaHMM Y4eOHOTO IIaHA
MOATOTOBKH MarucTpoB mo Hampasieruio 01.04.02 Ilpuknagnas matremaTtuka U nHGOpMaTHKA,
HaIpPaBJIEHHOCTH (MPOQ L) MPOrpamMMbl: MaTeMaTHYeCKOE U KOMITBIOTEPHOE MOJICTUPOBAHKE B
3KOHOMHMKE U YIIPABICHUW», JTOKAJIbHBIX akTOB KUI'Y.

PaGouast mporpamMmma paccMOTpeHa W  yTBEpXJeHa Ha 3aceJaHud  Kadeapbl
MareMarmdeckoro a”ayms3a Ha  2025-2026  y4yeOHbni rom, mpotokonmr Ne 8 ot

_28anpensa 2025r.
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1. HammeHoOBaHMe TUCHUILIUHBI (MOIYJIs):
Teopus onTUMHU3AAA

Lenbro n3ydeHus: QUCHUTLIUHBI SBISETCS:

- (opMHpOBaHHE y MATUCTPAHTOB TEOPETUUECKUX 3HAHUHN U MPAKTUUECKUX HABBIKOB IS
MOMCKa ONTHUMAbHBIX PEIICHUH Ha BCEX ATamnax MPUMEHEHHS BBIYMCIUTEIBHOM TEXHUKHU B
Pa3JIMYHBIX 00JIACTSIX HAYYHBIX WCCIICIOBAHUM;

- O3HAKOMJIEHHME C TMPUHIUIIAMHU aJTOPUTMU3ALUM TPU PEIICHUU NPAKTUUYECKUX
ONTHMU3AIIMOHHEIX 337144,

- (dopmupoBaHME MPAKTUYECKUX HABBIKOB IO HCIIOIH30BAHUIO CIICIIHATU3UPOBAHHOTO
MIPOTrPaMMHOTO 00ECTICUCHHSI.

JInst TOCTHIKEHUS 11T CTaBSITCS 3a0a9H:

- TO3HAKOMUTH CTYJICHTOB C OCHOBAMH MOCTPOEHHUSI MATEMaTHICCKUX MOJICTIEH CITOKHBIX
CHCTEM U METOJIAMH UX aHAJIN3a;

- copMUpoOBaTh MpeAcTaBieHne 00 YCIOBUAX U 3a/layaX MOCTPOSHUS MAaTeMaTHUYECKUX
MOJIEIeH;

- OCBOHUTH METOJIbI (pOpMaTU3aIUU U AITOPUTMHU3AINH MPOIECCOB ONTUMH3ALINH;

- pa3BUTh HAaBBHIKM aHajdW3a WHQOpPMAINHU, MOATOTOBKM M OOOCHOBAHHS TOCTPOEHUS
MaTeMaTHUYECKUX MOJICIICH

- chopMupOBaTh HABBIKM HCITOIB30BAHUS TTOCTPOSHUSI MAaTEMATHUYECKUX MOJCIICH JIst
pelLIeHUs TPUKIAAHBIX ONTUMHU3ALMOHHBIX 33/1a4.

2. MecTo M cCMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe IbHOM NMPOrpaMmbl
Huctunnuaa b1.B.JIB.02.01 «Teopusi ontuMmu3anuu» OTHOCUTCA K Onoky — «biok 1.
Yactb, popmupyemasi yyacCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUI .
Jucuunnuna (Momynb) u3ydaercs Ha 1 kypce B 1 cemecTpe.

MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIBO

HNunexc ‘ b1.B.JIB.02.01

TpeOoBanusi K npeABapuTe/JILHON MOATOTOBKE 00y4aromIerocs:

JI71sl yCHemHOoro OCBOSHUS JUCIUIUIMHBI 00yJaroIMiicss JOHKeH UMeTh 0a30BYIO TOJITOTOBKY B
00béME BY30BCKOW mporpaMmbl OakajaBpuaTa, 3HaThb OCHOBBI TaKUX AWCLHUIUIMH Kak,
«MareMaTuyeckuii aHanmus»,  «JIluHeWiHas ~ anrebpa», «Teopus  BEpOSATHOCTEH »,
«MaremaTuueckas CTaTUCTHUKAY, «JInneiinoe [IPOrPaMMUPOBAHUEY, «OCHOBBI
MaTeMaTUYECKOT0 MOJIEINPOBAHUSD.

JAvMcuMnmiMHbl 1 NPAKTHKH, Ui KOTOPbIX OCBOCHHE JAHHOW MUCHHUIJIMHBI (MOXYJIsA)
He00X0IMMO KaK Npe/AlIecTByIOIee:

HNuciummHa «Teopuss onNTHUMHU3AIMKY  SBISETCS OCHOBOW [UJISi  YCHEIIHOTO OCBOEHMS
muciuIuine, ¢opmupyronmx kommerenmuu  [IK-1, TIK-2, a Takke ans TPOXOKICHUS
ONpeIETICHHBIX BUAOB MPAKTHUK.

3. IlepeyeHb NUIAHMPYEMBbIX Pe3y/IbTATOB 00y4eHH s O JMCHHUIIIMHE (MOAYJII0),
COOTHECEeHHBIX C IVIAHNUPYEeMbIMH pPe3y/JIbTATAMM OCBOEHU s 00pa3oBaTeIbHOI NMPOrpaMMbl

[Iponecc uzyuenus AUCHUIUIMHBI « Teopus onTUMHU3ALMKY» HANpaBieH Ha popMUpOBaHUE
CJICIYIOIIMX KOMIIETEHLUN 00YyJatomerocst:

Kon | Conmep:xaHue KOMIETEHIINA
NupaukaTopbl JOCTUXEHUS
KKoMrie” B COOTBETCTBIM © c(hopMHUPOBAaHHOCTH KOMITIETCHITU I
TeHIHit ®T'OC BO/OIIBO PMUD H
IIK-1 | Coocoben [TIK-1.1. 3Haet crocoObl IEMOHCTPAIINY U IPUMEHEHUS

JIEMOHCTPUPOBATH (hyHIaMEHTaIbHBIX 3HAHUW B 001aCTH MAaTEMAaTHYECKUX
(dbyHIaMeHTaTbHBIC Y TIPUKJIAHBIX HAYK
3Hanus Maremarunueckuxu | [1K-1.2. YMeer cTpouts MmaTemMaTH4YeCKUE U




IMPHUKJIaJHBIX HAYK

KOMHI)IOTepHI)Ie MOACIIN U NUCCJICAOBATH UX
AHAIMTUYECKUMU U YMCIIEHHBIMU METOIAMH

[TIK-1.3. Brameet crmocoOHOCTHIO K CO3/TAHUIO, AaHATIU3Y
U pearu3aiii MaTeMaTHIECKUX M KOMITBIOTEPHBIX
MOJIesel B 001acTsax mpodecCuoHaTbHON
JIEATEIIbHOCTU

[IK-2 | CnocobeH mpoBOAUTH
Hay4YHBIC HCCIICIOBAHNS, Ha
OCHOBE CYIIECTBYIOIINX
METOJ0B B KOHKPETHOMU
obmactu
podecCHOHATBLHOM
IEATEILHOCTH

I1K-2.1. 3HaeT cnocoObl MPOBEICHUS HAYYHBIX
UCCIeI0BaHUM, Ha OCHOBE CYILIECTBYIOIIMX METOJOB
MaTeMaTHYECKOI0 1 KOMIIBIOTEPHOI'O MOJIEINPOBAHHUS B
BBIOpaHHBIX 00JaCTAX MPO(EeCCHOHATBHOM NeITEIIBHOCTH
[1IK-2.2. YMeer pemiath Hay4yHbIE 337a4U B CBSI3U C
MTOCTaBJICHHOH 1I€TIBI0 HA OCHOBE CYILIECTBYIOIIMX U
BBIOPAHHBIX METOJIOB

[1K-2.3. Brageet npakTHYECKMMU HaBbIKAMU U
YMEHUSIMU UCTIOIb30BAHUS PE3yJIbTaTOB HAYUYHbIX
MCCIIEIOBAaHUH U1l IPUMEHEHUS B BBHIOPAHHBIX 00J1aCTsIX
npodeCcCUOHATBHOM ACTETLHOCTH

4. O0beM JUCHUTIIMHBI (MOYJIf1) B 324E€ THBIX € IMHUIIAX ¢ YKA3aHUEM KOJIMYeCTBA
aKaJeMH4yeCKHX YaCOB, BblJIeJIe HHbIX HA KOHTAKTHYI0O padoTy 00y4arommXxcs ¢
npemnojaanareseM (1o BUAAM y4eOHbIX 3aHATHI) U HA CAMOCTOSATEJILHYIO padoTy

o0yuyauuxcs
OOmast TpymoeMKocTh (00beM) mucoumiauHbl (Moxayns) cocramsser 3 3ET, 108
aKaJeMHUYECKUX yaca.
Bcero yacos
Ounas OuHo- 3aounasn
O0béM TUCHMIIITHHBI dopma 3a04HasA dopma
o0yueHust popma 00yueHHUd
o0yueHus
Oo6mas Tpy10eMKOCTh JUCHHIIJIHHBI 108
KonTakTHasi pabora o0ydarwiuuxcs ¢
npemnojaaBaresiemM (1m0 BUAaAM y4eOHbIX 3aHATHH)
(Bcero)
AyautopHasi padota (Bcero): 42
B TOM YHCIIE:
JIEKIINU 28
CEMUHApbI, MPAKTUYECKHUE 3aHITUSA 14
MPAKTUKYMBI
nabopaTopHble PabOTHI
BueaynuTopnasi pabora:
KOHCYNbTAIUs Mepe]] SK3aMEHOM

BreaynuTopras paboTa Takke BKIOYACT WHAWBHAYAIbHYIO PabOTy 0Oydarommxcs ¢
npenoaaBaTciicM, I'pylIiioBbIC, MHANBUAYAJIbHBIC KOHCYJIbTAllUW WU UHBIC BUJIbL y‘ICGHOﬁ
NeSITeTbHOCTH, MPEIyCMATPUBAIONIME TPYIIIOBYIO WJIM HHIUBHIYaIbHYIO paboTy
o0yJarommxcs C MpernoiaBaTeiaeM, TBOPUECKY0 paboty (dcce), pedeparsl, KOHTPOJIBHEIC

paboTHI | JIp.

CamocTosiTesibHasi paboTa odyuyaromuxcs (Bcero) 66

KonTpoab camocTosiTeIbHOH PadoThI




Buja npoMeKyToO4HO# aTTecTalluu
o0yuawuierocs (3a4eT/3K3aMeH)

DK3aMeH

S. Copepxanne TUCHHMIINHBI (MOLYJI5), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aesam) ¢
YKa3aHUMEM OTBEACHHOI0 HA HUX KOJIMYECTBA AKAACEMHUYE€CKUX YaCOB 1 BU/I0B y‘lCﬁHI)IX

3aHATHH

5.1. Pa3geibl A CUMIJIMHBI M TPYI0€MKOCTh 110 BUAAM Y4e OHbIX 3aHATUH I
(B akageMMn4e CKHX 4acax)
Ounas ghopma 0oyuenusn

Ne [Kype Pa3gen, TeMa THCHUIIIAHBI Oo0masi| Bujabl y4yeOHBIX 3aHATHH,
n/mj/ceme Tpy/aoe | BKJII0YAsi CAaMOCTOSITeTbHYIO
cTp MKOCTh| paldoTy 00y4arommxcs H
(B TPYAOEMKOCTh (B 4Yacax)
yacax)
Bcero AyIuTOpHBIE Cam.
y4. 3aHATHS padorta
108 |Jlek.| Ip. |JIao.
1/1 Paszoen 1. Ycnoeusn skcmpemyma ghynkuuu 20 6 2 12
1. ITocTaHoBKa 3a1aUui ONTUMHU3AIMNA 1 OCHOBHEIE 2 3
MIOJIOYKEHHUSL.
2. MareMmaTryeckas IOCTAaHOBKA 3a1a4 OIITUMA3AI[HH. 2 3
Buasl orpanndeHuii.
3. Kpurepun onTumManbHOCTH: YaCTHBIH, 2 3
aJTMTUBHBIN, MyTbTUTIIIMKATUBHBIH,
MAaKCHUMHUHHBINA.
4. Knaccudukanus 3agad: 3a1a9u 0€3yCIOBHON H 2 3
YCJIOBHOM ONTHUMHU3AIUHU, OJTHOMEPHOH U
MHOTOMEPHOU ONITUMH3AINH, 33]Ia41
HEJIMHEHHOI0, JUHEHHOI 0, IIeJIOYHCIICHHOIO
IPOrpaMMHPOBAHHS, 33]1a41 ONITUMAIHBHOTO
YIIPaBJICHHUSL.
Pazoen 2. Yucnennvie memoost noucka 32 8 4 20
0e3ycioeHo20 IKCmpemyma
5. Metonpr  Oe3yclOBHOW  omTUMU3aUHM  (IIs 2
(GYHKIMU OIHOM MepeMeHHOM ).
6. Opnomepnast ontumuzanus. Heobxomumelie u 2 4
JOCTaTOYHBIEC YCIOBUSI ONITHMATbHOCTH.
7. MeTonpl TOJIOBUHHOIO JAcJIeHHs, '"30Ji0TOro" 2 4
ceuenust, Dudonayum.
8. Mertonpl  Oe3ycinoBHOW — omTUMM3anuM  (Is 2 4
(GYHKIIUH N IEPEMEHHBIX).
0. MuoromepHas ontumu3zanus. HeoOxomumbie u 2 4

AOCTATOYHBIC YCIIOBUSA OIITHUMAJIbBHOCTH.




10. MeTtoabl Hyn€BOrO nopsiaka. MeToabl mepBoro 2 4
nopsiaKa.
Pazoen 3. Hucnennvie memoost noucka 56 14 8 34
YCI108HO020 IKCMPeEMyMa
11. 3agaun c OTpaHUYEHUSIMU-PABEHCTBAMU. 2 2
Heo0Oxonumele u JIOCTaTOYHBIE YCITOBUS
ONITUMAIILHOCTH.
12. 3agaun C OTpaHUYECHUSIMHU-HEPABECHCTBAMH. 2 2
Metonbl peleHus 3a1a4 HEJIMHEWHOTO
MPOrpaMMHUPOBAHUS.
13. [loctanoBka 3amaun sn. ['eomerpuueckas 2 2
WHTEpIIpeTaIus.
14, CranjgapTHbBI, KaHOHMYECKUH, OOUMU BHUJA 4
3a7Ja9H.
15. CHUMILIEKC-METO/I PEIICHHS 3a]1a4 JIMHEHHOTO 2 4
nporpamMmmMmupoBanusi. OTbICKaHHWE HAYaJIbHOTO
JOTTYCTUMOTO 0a3MCHOTO PEIICHHUS.
16. JIBOMICTBEHHOCTH B IMHEHTHOM 2 2
MpOrpaMMHUPOBaHUH. BBIpOKIEHHOCTH B
JUHEWUHOM NPOrPaMMHUPOBAHUH.
17. Pemenue 3amay ontuMu3aniy ¢ moMoupo Excel. 2 4
18. 2 2
BosmoxxHocTh makera Maple. Pemenne 3amau
JUHEWHOTO TPOTPAMMHUPOBAHUS C TIOMOIIIHIO
nmaketa LP8S.
19. I 2 2
OCTaHOBKA 3aJ1a4¥ ONITUMAJIBLHOTO YIIPaBICHHUSI.
[Ipunuun makcumyma [loHTpsiruHa.
20. 0 2 4
METO/IaX pelIeHus 3a/1a4 ONTUMaJIbLHOTO
YIIpaBIEHUS.
21. 2
TeopeTuko-MHOXKECTBEHHOE OTpeieieHue rpada.
22. 2 4
Heopuentuposannsie rpadsl. M3omophuzm
rpadoB. OTHOIICHUE TTOPSIIKA U OTHOIIICHUE
9KBUBAJICHTHOCTH Ha Tpade.
23. 3 ., . 2 2
ajada o kparyaimem mytu: [locranoBka 3aiaun.
Haxoxnenue kparyaiiiero mytu B rpade c
pebpamu MPOU3BOJILHOMN JITTUHEI.
HUTOIO: 108 28 14 66




6. OcHoBHBIE (hopMBbI YueOHOI1 padoThI U 00pa3oBaTe/ibHbIE TeXHOJOTHMH, HCII0JIb3yeMble
NPH peajJM3anny o0pa3oBaTeibHON NMPOrpaMMbl

JlekniuoHHble 3aHATUA. JIeKIUs ABISETCS OCHOBHOU (hOpMOM yueOHOUM pabOTHI B By3e,
OHa sBJISETCS HauOoliee BaXKHBIM CPEACTBOM TEOPETUUYECKON MOATOTOBKM oOyuarommxcs. Ha
JIEKIUSAX PEKOMEHIYETCS NEATEebHOCTh OoOydJaromerocst B (opMe aKTHBHOTO CIYIIAHHS, T.€.
MPENoJIaraeTcs BO3MOXKHOCTb 33/1aBaThb BOINPOCHl HA YTOUYHEHUE IIOHUMAaHUS TEMbl H
PEKOMEHYETCS KOHCIIEKTUPOBAHME OCHOBHBIX MMOJOKEHUH JeKIUuu. OCHOBHAS OUAAKTHYECKas
1[eTb JIGKITUU - 00ecredeHne OPUeHTHPOBOYHOM OCHOBBI JIJISl JAJIbHEUIIIETO YCBOSHUS Y4eOHOTO
Marepuana. JIekTopaMu akTHUBHO MCHOJIB3YIOTCS: JIEKIUSA-AUAJIOr, JICKIHS - BHU3yalu3alus,
JeKuus - npeseHtanus. Jlekuus - Oecena, WM «IHANIOT C ayAUTOPHEH», TPEICTABISICT COO0M
HEIMOCPEACTBEHHBIN KOHTAKT IMpernojaBaTeis ¢ ayaquTopueil. Ee npenMmymecTBo COCTOUT B TOM,
YTO OHA IMO3BOJIAET MPUBJICKATh BHUMAHHE CIIyIIATENIeH K Hanbojee BaXX HbIM BOIIPOCAM TEMBI,
OTIPEIeNIATh COJAEpKaHWE U TEMIT HU3JIOKEHHUS y4eOHOro marepuana ¢ y4eToM OCOOCHHOCTEM
ayIUTOpHH. YdacThe OOydJaronmxcss B JIEKIHMH — Oecele 00ecleunBaeTCs BOMPOCAMH K
ayAUTOPHH, KOTOPBIE MOTYT OBITh KaK JIEMEHTapHBIMU, TaK U TPOOJIIEMHBIMHU.

['maBHOW 3amadeil KaKIOW JEKIUH SIBISIETCA PACKPBITHE CYIIHOCTH TEMBI U aHAJIU3 €€
OCHOBHBIX NOJIOXKEHUM. PekomMeHIyeTcss Ha NepBOM JEKIIMU JAOBECTH O BHUMAHHS CTYJIEHTOB
CTPYKTYPY IUCIUIUIMHBI U €T0 Pa3Jeibl, a B JAJbHEHUIIEM YKa3bIBaTh Hauaja0 KakJIOTO pasjena
(Momynsi), CyThb W €ro 3a/Jayu, a, 3aKOHYMB H3II0KECHHE, MOJBOJUTH UTOT MO ATOMY pa3feiy,
9TOOBI CBA3aTh ero co ciaeayronmmM. CoaepikaHue JICKIIUK ONpeAessieTcsl HacTosIme padoueit
mporpaMmoi  AucHMIUIMHEBL  J{ns  3¢ddexTuBHOTO TpOBeAeHUsS JEKIMOHHOTO —3aHSATHUS
PEKOMEHIyeTCsl COOJII0IaTh MOCIEeI0BATEIbHOCTh €€ OCHOBHBIX TAIOB!

1. bopMymUpOBKY TEMBI JIEKIIHH;

2. yKa3aHUe€ OCHOBHBIX M3y4a€MbIX Pa3/J€JOB WJIM BOIIPOCOB M MPEAINOIAraeMbIX 3aTpaT
BPEMEHHU Ha WX U3JI0KEHHUE;

3. U3J10’)KE€HHE BBOJHOW YaCTH;

. I3J10KCHHNE OCHOBHOM 9aCTH JICKIIUH;

. KpaTKHE BBIBOJBI MO KaXKJAOMY U3 BOIIPOCOB;

. 3aKJTIOYCHHE;

. PEKOMEHIALN U JIUTEPATYPHBIX HICTOUHUKOB 10 U3JIara€MbIM BOIIPOCAM.

IIpakTnyeckue 3aHATUA. [[MCHMIUIMHBL, 1O KOTOPBIM IUIAHUPYIOTCS MPAKTUYECKHE
3aHATHS, ONPEASIAIOTC yueOHbIMH TUiaHaMu. [IpakTuyeckue 3aHATHS OTHOCSTCS K OCHOBHBIM
BUJAM Y4YEOHBIX 3aHSITHH M COCTABISIOT Ba)KHYIO YaCTh TEOPETHUECKOW U MPOECCHOHAIBHOMN
MPAaKTUYECKOU MOATOTOBKU. BhINONIHEHNE CTYICHTOM MPAKTUYECKUX 3aHITHI HAITPaBJICHO Ha:

- 00001IeHNe, CUCTEMATU3AIINIO, YTITYOJIeHUE, 3aKpEIIeHIE MTOTYyIeHHBIX TEOPETHUECKUX
3HAHUM 10 KOHKPETHBIM TeMaM JUCIUIIMH MaTeMaTHYECKOro M OOIIEro eCTeCTBEHHO-
HAy4YHOT0, 001IeNpoPeCcCHOHANBFHOTO U MPO(heCcCHOHATBHOTO IIUKJIIOB;

- (opMupoBaHUE YMEHUW MPUMEHSTH MOJYyYCHHBbIC 3HAHUS HA MPAKTHUKE, PEaTH3aINI0
€IMHCTBA MHTEJUIEKTYAJIbHOW M TPAKTUYECKOM AESITENbHOCTH;

- pa3BUTHE WHTEIUICKTYAIBHBIX YMEHHH y OyIyIMX CIICI[MATUCTOB. aHATUTHYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIp.;

- BBIPA0OTKY MPU PEHICHUH TOCTABIEHHBIX 3a7a4 TaKUX MPO()ECCHOHATHHO 3HAYMMBIX
Ka4yecTB, KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTh, TBOpPYECKAs HHULIMATHUBA.
Mertoanueckue peKoMeHIaluu pa3paboTaHbl € €0 €IMHOr0 MOAXO0Aa K OpraHu3aluu U
MPOBEACHUIO TPAKTUUECKUX 3aHITHH.

[IpakTuyeckoe 3aHsTHe — 3TO opMa OpraHU3aLMK YueOHOTO Mpoliecca, HalpaBleHHAs
Ha BBIPA0OTKY Y CTYICHTOB NMPAKTUYCCKUX YMEHUUN JJIS M3YYCHUS TOCIEAYIOIMMX TUCIUTIINH
(Monmyneit) m st pemieHus mpodeccruoHanmbHBIX 3amad. [lpakTHdeckoe 3aHATHE JIOJKHO
IPOBOJUTHECS B YUEOHBIX KaOWMHETaX WM CICIUAIBHO OOOPYIOBAaHHBIX ITOMCIICHUSX.
HeoOxonuMbIMu ~ CTPYKTYpPHBIMH ~ 3JIEMEHTAMHU  MPAKTUYECKOTO  3aHATHUS,  [TOMHUMO
CaMOCTOSITEITLHOM ACSITEIbHOCTH CTY/ICHTOB, SIBIISFOTCSI aHAJIU3 U OI[EHKA BHITIOJIHEHHBIX paboT U
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CTCTIICHH OBJIAQJICHUS CTYICHTAMH 3aIUIAHUPOBAHHBIMH YMCHHSMHU. JlUMJIaKTHUECKHE LEH
NPAaKTHYECKUX 3aHATHI: (OPMHUPOBAHHE YMEHUU (QHAIMTUYECKUX, MPOECKTHPOBOUYHBIX,
KOHCTPYKTHUBHBIX), HEOOXOTUMBIX UIsI U3y4CHHS MOCIHEAYIOIMX TUCIUIUINH (MOAyNeH) u Ass
Oyayieit nmpodecCuOHAIBHON AeSTEILHOCTH.

B mpouecce MOATOTOBKM K MPAKTUYECKUM 3aHSATUSAM, OOydaroumMcs HEOOXOIUMO
o0paTuTh 0cO00O€ BHMMAaHHME Ha CaMOCTOSTEIbHOE H3yYeHHE PEKOMEHJOBAaHHOW y4eOHO-
METOAMYECKON (a Takke HaydHOU W MOmyNIspHOW) nmurTeparypbl. CamocTosiTenbHas paboTa c
yuyeOHUKaMHU, Y4eOHBIMH TIOCOOMSMH, HAYYHOM, CIPABOYHOM W TOIMYJISIPHOW JHUTEPATYpOH,
MaTtepuajaMu NepuoOJUYCCKUX I/I3I[aHHI>'I n HHTCpHCTa, CTaTUCTUYCCKUMHU NAaHHBIMU SABIISACTCSA
Hanbonee A(PPEKTUBHBIM  METOJIOM  TOJYYCHHUs 3HAHWUW, TIO3BOJSET  3HAYUTEIIBHO
AKTHBH3UPOBATh IMPOIECC OBIAJACHUS WHPOPMAIHEH, CIOCOOCTBYeT Oojiee TIIyOOKOMY
YCBOGHUIO HM3y4aeMOro marepuaia, (OpMHUpYeT Yy OOydarolmmXxcs CBOC OTHOIICHHE K
KOHKpeTHOM mpobieme. bonee rimy0okoMy pacKphITUIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C
JIOTIOJTHUTEIILHOW  JINTEPAaTypol, PEKOMEHIIOBAaHHOW IMperojaBareieM [0 KaXIOoW Teme
CCMHHAPCKOro HJIM IMPAKTHYCCKOI'0 3aHATUSA, YTO ITO3BOJIACT O6y‘IaIOHlI/IMC$I IpOsABUTL CBOIO
WHIUBUIYAIbHOCTh B PaMKax BBICTYIJICHUS Ha JAHHBIX 3aHATHIX, BBISIBUTH IMPOKUU CHEKTP
MHEHM 110 n3yyaemoii npoodieme.

Oo6pa3oBaTesibHbIe TeXHOJOTHH. [Ipu mpoBeneHUN y4eOHBIX 3aHATUN MO TUCHUILIAHE
WCIONB3YIOTCS  TPaJWIIMOHHBIE ¥ WHHOBAIMOHHBIE, B TOM 4YHWClIe WH()OpMalMOHHbBIC
06p8.30BaTCJ'IBHBIe TCXHOJIOTUH, BKJIIOYad IpHU H606XO,Z[I/IMOCTI/I NPpUMCHCHUC AKTHBHBIX U
WHTEPAKTHBHBIX METOJIOB OOYUCHHSI.

TpaI[I/II_[I/IOHHBIC 06pa3OBaTeHLHBIC TCXHOJIOTUN PCATUIYIOTCA, MPECUMYIICCTBCHHO, B
npoIrecce JICKIMOHHBIX W MPAaKTHYECKHX 3aHATUW. VHHOBAaIMOHHBIE 0O0pa30BaTEIbHbBIC
TCXHOJIOTMN HMCIIOJB3YIOTCA B IMPOLECCC ayAUTOPHBIX 3aHATHA U CaMOCTOSTEILHOU pa6OTI>I
CTYIEHTOB B BHUJE TPUMCHEHHUS AaKTHBHBIX W WHTCPAKTHBHBIX METOJIOB OOyYCHHS.
HNudopmanmonnsie 00pa3oBaTeIbHbIE TEXHOJOTHH PEATH3YIOTCS B IMPOIECCE MCIOIH30BAHUS
3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEM, JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB U DJIEMEHTOB
SJIEKTPOHHOTO OOy4YeHUs] B JJIEKTPOHHON WHQPOPMAIIMOHHO-00pa30BaTEIBbHON Cpene IS
aKTUBHU3ALIMU y4€OHOTO MPOoIecca U CaMOCTOATENbHOM paboThI CTYICHTOB.

[IpakTHyeckue 3aHATUS MOTYT POBOJUTHCA B opMe IPYIIIOBON JUCKYCCUH, «MO3TOBOM
aTakm», pa3bopka KelcoB, pelieHus MPAKTUYECKUX 3a/1a4, MyOIMYHas IPEe3eHTAIUS POCKTa U
ap. [Ipexxae, vem gathb rpynne nHGpOpMaInio, BAXKHO MOATOTOBUTh YIaCTHUKOB, aKTHBU3HPOBATH
HUX MCHTAJIbHBIC ITPOLCCCHI, BKIIFOUUTH X BHUMAHUEC, PA3BUBATH KOOIICpAIUIO U COTPYAHHUICCTBO
IIPU IPUHATHH PEIICHUH.

7. ®oHJ OLle HOYHBIX CPeICTB /sl POBe/Ie HUS IPOME KYTOYHOM aTTe CTAlNK
00y4aromuXxcs o JMCuuIInHe (MOayJIi0)

7.1. MlaaukaTopsl oneHMBaHUA CGOPMHPOBAHHOCTH KOMIIeTe HIIU

KomnereHuuu 3auTeHo He 3auTeno
. . N Hwxe noporosoro
Bricokuit ypoBEHb Cpenuuii ypoBEHb Hwuskuii ypoBeHs
(oTnmyHO) (xopomo) (YAOBIETBOPHUTEIHHO) YPOBFHA
(86-100% Gawtos) | (71-85% Gamios) | (56-70% Gawtop) | MCYACBICTBOPHICILHO)
(m0 55% 6annos)
IK-1: [1K-1.1. B nosmHOM [IK-1.1. 3naer [IK-1.1. 3naer IIK-1.1. 3naer
CrnocobeH oObeMe 3HaeT Croco0bI croco0bl (hparmeHTapHo
ITEeMOHCTPUPOBATh | CIOCOOKI JIEMOHCTpAIA 1 JIEMOHCTPAIAH CIOCOO0EI
(byHnaMeHTanbHble | IEMOHCTpAaLWU U MPUMEHEHUs (byHIaMeHTabHBIX JeMOHCTpaln
BHAHKS TPUMEHEHUSI (dyHIaMeHTaIbHBIX 3HaHWI B 00JacTH (hyHIaMeHTaIbHbIX
MaTeMaTHd €CKUX (hyHIaMeHTaIbHBIX 3HaHWA B 00yacTu MaTeMaTUdeCKUX U 3HaHWKM B 00JacTH
W PUKJIQJHBIX HAyK | 3HaHWH B 00JacTH MaTeMaTHIeCKUX 1 TIPUKJIIHBIX HAYK MaTeMaTHYECKUX 1
MaTeMaTHIeCKUX 1 TIPUKJITHBIX HAYK TIPUKJIQTHBIX HAYK
TPUKJIIHBIX HAYK




TIK-1.2. YMmeeTB
MOJTHOM 00BEME
CTPOHTH
MareMaTudecKue u
KOMIIbIOTEPHBIC
MOJIEJIM M UCCIIEIOBATH
HX aHAJIMTHYECKVMU U
YHCIEHHBIMU
METOIaMH

TIK-1.2. YmeeT
CTPOUTH
MaTeMaTUIEeCKUE U
KOMITHIOTEPHBIC
MOJEJIA U UCCIIEI0BATH
MX aHAINTHYECKUMH U
YHCJIEHHBIMHA
METOJaMu

TIK-1.2. YmeeT B
LIEJIOM CTPOUTh
MaTeMaTU4eCKUE U
KOMITHIOTEPHBIC

MO EJIM U UCCIIEI0BATH
HX aHAJIMTHYECKAMU U
YHCIIEHHBIMH
METOJaMu

IIK-1.2. He ymeer
CTPOHTH
MaTreMaTudeCcKue U
KOMIIBIOTEPHBIE
MOJIEJIM U UCCIIEI0BATH
VX aHAUTUTUYECKUMH H
YUCIICHHBIMHU
METOdaMH

TIK-1.3. ITomHOCTBIO
BJIAJIEET HABBIKAMH K
CO3/IaHHIO, AHAM3Y U

TIK-1.3. Bmaneet
HAaBBIKAMU K
CO3/JaHHIO, AHATM3Y U

TIK-1.3. B nienom
BJIAZEET
CIOCOOHOCTBIO K

I1IK-1.3. He Brageet
CHOCOOHOCTRIO K
CO3/IaHHIO, AaHAIM3Y U

peanmzanym peanmzanmu CO3JIaHHIO, aHATIM3Y M | pealn3alyn
MaTeMaTH4eCKHX U MaTeMaTH4eCKHX U peanm3aimu MaTeMaTu4eCcKux U
KOMITbIOTEPHBIX KOMITbIOTEPHBIX MaTeMaTU4eCKHX U KOMIIbIOTE PHBIX
MOJICJICH B 00J1aCTIX | MOJE/ei B 00JaCTsIX | KOMIBIOTEPHBIX Mojielieii B 00acTax
po (heCcCHOHANTLHO I 1po (heCcCHOHATLHO I Mojiesiel B 001acTax | mpodeccroHanbHON
JIESATESIILHOCTH JIESATEILHOCTH po(heCcCHOHATLHO I JIESATEILHOCTH
JIESATEILHOCTH
IK-2: IIK-2.1.3HaeT B [IK-2.1. 3naet [IK-2.1. 3HaeT B IIK-2.1. He 3naet
CriocoOeH TIOJTHOM 00beMe CIOCOOBI MPOBECHKS | IIEJIOM CIIOCOOBI CI0COOBI MPOBEICHAST
POBOTUTh CHOCOOBI MPOBEICHKS | HAYYIHBIX MPOBE/ICHUSI HAYYHBIX | HAYYHBIX
HAYYHBIC HAYYHBIX HCCJICIOBAHMM, Ha HCCJICIOBAHMM, Ha HCCJICIOBAHMI, HA
MCCIIeI0BaHys, Ha UCCJIeI0BaHMIi, Ha OCHOBE OCHOBE OCHOBE
OCHOBE OCHOBE CYIIECTBYIOIIUX CYIIECTBYIOIINX CYIIECTBYIOIIUX
CYIIECTBYIOIIUX CYIIECTBYIOIIUX METOJI0B METOJIOB METOJIOB
METOJIOB B METOJIOB MaTeMaTUYeCKOrO U | MareMaTH4eCcKOro M | MareMaTH4eCKOro
KOHKPETHO ! MaTeMaTH4eCKOTO U | KOMIIbIOTEPHOTO KOMIIBIOTEPHOTO KOMIILIOTEPHOTO
o0nacTu KOMIIbIOTEPHOT'O MOJICJIUPOBAHKS B MO/ICJIUPOBAHKSI B MO/ICIIMPOBAHUS B
Mpo(eCCHOHATIFHOM | MOICITMPOBAHKS B BBIOpAHHBIX 00JIACTAX | BEIOPAHHBIX 00JACTAX | BRIOPAHHBIX OOJACTAX
IesITeIbHOCTH BBIOpaHHBIX 00JACTAX | MPO(eCCHOHATHHOM 1po (heCcCHOHATLHO npo (e CCUOHATBHO I
npo(heCcCHOHATBLHO I JIESATEILHOCTH JIESATEIILHOCTH JIESATEILHOCTH
JIESTEIILHOCTH
[IK-2.2. B nonHOM [IK-2.2. Ymeer [IK-2.2. B nenom [IK-2.2. He ymeert
00beMe yMeeT peliarh| pellarh HaydHbIC yMEeT peniarh pelaTh Hay4YHbIC

HAay4yHbIE 33/1a4U B
CBSI3U C NIOCTABJICHHO N
LIEJIbIO HA OCHOBE
CYLIECTBYIOIIUX U
BBIOpaHHBIX METO/IOB

3a7a4M B CBSA3HU C
MOCTAaBJICHHOU MEIIHIO
Ha OCHOBE
CYILLECTBYIOIINX U
BBIOPAHHBIX METOJIOB

Hay4HbIE 3a/1a44 B
CBSI3H C IIOCTABIICHHO M
LICJIbIO HA OCHOBE
CYILIECTBYIOIIMX U
BBEIOPAHHBIX METOJIOB

3a]1a4U B CBSI3U C
TOCTaBJICHHON LEbIO
Ha OCHOBE
CYLIECTBYIOIIUX U
BBIOPAHHBIX METOJIOB

TIK-2.3. Bmaneet
BCEMH MPAKTHIECKUMHU
HaBBIKAMH H
YMEHUAMU

HCTIOJIb30 BaHUS
Pe3yIbTaTOB HAYYHBIX
HCCIIEOBAHHAN IS
MPUMCHEHUST B
BBIOpaHHBIX 00JIACTAX
po (heCcCHOHATLHO I
JIESATEILHOCTH

TIK-2.3. Binageet
OCHOBHBIMHU
MPaKTUI € CKHUMH
HaBBIKAMH H
YMEHUAMHU
HCTIONTb30BaHUA
Pe3yNIbTaTOB HAYYHBIX
HUCCJIEN0BaHUI IS
MPUMCHEHHUS B
BBIOPaHHBIX 00JIACTAX
npo(hecCcHOHANLHO I

JCATCIIbHOCTHU

TIK-2.3. B nenom
BJIaJieeT
MPaKTUIECKHUMH
HaBBIKAMH H
YMEHUAMHI
HCTIOJIb30BaHUsA
Pe3yJIbTATOB HAYYHBIX
HUCCIEN0BaHUN IS
MPUMCHEHUS B
BBIOPaHHBIX O0JACTAX
npoheccHOHANBLHO

JCATCIIbHOCTHU

[1K-2.3. He Bnaneer
TPaKTUY € CKUMH
HaBBIKaMH U
YMEHUAMHU
UCTIOJIb30BAHMS
Pe3yIIbTaTOB HAYYHBIX
HCCJIIe JOBaHUI JJIT
NpUMEHEHHUs B
BBIOpaHHBIX 00JacTAX
npoQeccHOHATBHO I
JeATSTBHOCTH

7.2. IllepeBoj 02/ UIbHO-PE I THHTOBBIX NOKA3aTe el Ol HKU Ka4eCTBA MOAT0TOBKH
o0yyaronuxcsi B OTMeTKH TPAAULMOHHOI CHCTeMbl Olle HUBAHHUSI

[Topsimok (QyHKIMOHUPOBAaHUSI BHYTPEHHEH CHUCTEMbI OIIEHKM KadecTBa MOJTOTOBKHU
oOyyarommxcsi W TMepeBoj] OauTbHO-PEHUTHUHTOBBIX IOKa3aTelied OO0yJaroumxcsi B OTMETKH
TPaJAULIMOHHON CHCTEMBbl OLICHHBAHHUS MPOBOJUTCS B COOTBETCTBHHM C mosoxkeHuemM KUY
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«[lomoxkenne 0  Ga/UIBHO-PEUTHHIOBOM  CHUCTEME  OLIEHKH  3HAHWUM  OOyYaroImXCsD»,
pa3MeIICHHBIM Ha caiiTe YHHBepcuTeTa 1o aapecy: https://kchqu.ru/inye-lokalnye-akty/

7.3. TunoBbie KOHTPOJIbHBIC BOIIPOCHI M 3a/ITaHUS, HQOﬁXOI{I/IMLIe AJId OICHUBAHHUA
C(l)OpMHpOBaHHOCTI/l KOMIIeTeHI[U I B nmpouecce 0oCBOCHUA yqeﬁﬂoﬁ AUCHHUITJIUHBI

7.3.1. Ilepe4yeHb BOIIPOCOB /ISl IK3aMeHAa

1. OOwmps xapakTepuCTHKa ONITUMU3ALMOHHBIX 33/1a4.

2. Maremaruueckasi IOCTaHOBKA 3aJ1a4 ONTUMHU3AIINH.

3. Kpurepunm oONTUMambHOCTH:  YaCTHBIA, aJVIMTUBHBIA,  MYJIbTHIUIMKATHBHBIM,
MaKCUMHWHHBIN. BUibl orpaH4YeHu.

4. Knaccudukanuszagad: 3aauu 0e3yCIIOBHON U YCIIOBHOM ONTUMU3ALNH, OJJHOMEPHOMN
U MHOTOMEPHOM ONTHMH3ALUU, 33/Ja4dl HEIMHEHHOro, JTUHEWHOro, LEeTOYUCICHHOTO
MPOrPaMMHPOBAHUS, 33]IJaYH ONITHMAIBHOTO YITPABICHHUS.

5. Meroas! 6€3ycinoBHOM onTUMU3ALKH (TSI GYHKIIMH OJHOM TIEpEeMEHHOM ).

6. OnHomepnas ontumu3anus. HeoOXoauMble B TIOCTAaTOYHBIE YCIIOBHUS ONITHMAIIEHOCTH.
MeTo/1bI TOJIOBHHHOTO JeaeHHMs, "30510TOr0" ceueHus, Gubonayymu.

7. Metoapl 6e3yciioBHON onTUMU3AIUHU (U1 QYHKIIUH N TIEPEMEHHBIX).

8. MuoromepHas ONTHUMHU3ALIHSL.

9. HeoOxomuMBbIe U TOCTATOYHBIC YCIIOBHUS ONTHMAIBHOCTH.

10. Mertoabl HyJIE€BOTO MOPSIKA.

11. MeTtoabl IepBOTO MOPSIKA.

12. Meronb! yCIIOBHOM onTuMuU3anun. HenmHeitHOe mporpaMMupoBaHUE.

13. 3amauu ¢ orpaHMYEHUSIMH-PABEHCTBAMH.

14. HeoOxoauMble U JOCTATOYHBIE YCIOBUSI ONTUMAJIBHOCTH.

15. 3agauu ¢ orpaHMYECHUSIMU-HEPABECHCTBAMMU.

16. MeTonb! penieHUs 3a7a9 HETMHCHHOTO TPOTrPaMMHUPOBAHUSL.

17. Jluneiinoe [IpOrpaMMHPOBAHUE. IloctaHoBka  3ajgauu. I'eomerpuyeckas
uHTepnperanus. CTaHJapTHBIA, KAHOHUYECKUM, OO BUJT 3a/1a4H.

18. Cummnekc-MeTo] pelieHus 3aaad JUHEHHOro mporpaMMupoBaHus. OTBICKaHHE
HAYaJIbHOTO JIOMYCTUMOI0 Oa3UCHOTO PEIICHUSI.

19. JIBOWCTBEHHOCTH B JINHEHHOM IIPOTPAMMHPOBAHUU.

20. BBIpOXXJICHHOCTH B JIMHEHHOM IPOTPAMMHUPOBAHHH.

21. Peanu3aius METOJOB ONTUMHU3AINH B TAKETAX MPUKIAIHBIX TPOTPAMM.

22. Pemenue 3amau ontumuzanuu ¢ nomonpio Excel. Bo3mokHocTH makera Maple.
Pemenne 3agau muHENHOTO MpOorpaMMHUpPOBaHus ¢ momolpto nakera LP8S.

23. OnTtumuzanus yrpaBleHYecKHX ImporeccoB. llocTaHoBKa 3amauv ONTHMAaIbHOTO
YIIPaBJICHHUSL.

24. Tlpunuun makcumyma [loHTpsiruna.

25. O MmeTonax peleHus 3a/1a4 ONTHMAIBHOTO YITPABICHHUSL.

26. OcHOBHBIE ompejeneHus Teopuu rpados: TeopeTHKo-MHOKECTBEHHOE ONpeeIeHHe
rpada.

27. Heopuentuponannsle rpadsr. M3omopdusm rpados.

28. OrHoOIICHHE MOPSAIKA U OTHOIIIEHUE SKBUBAJICHTHOCTH Ha rpade.

29. 3anmauya o kparyaiimem nytu: [loctaHoBka 3a1aun.

30. HaxoxpaeHue kparyaiiiero myTu B rpade ¢ pedpaMu Ipou3BOJIBHON JUTHHBL

31. TMocrpoenue rpada HaMMEHBIICH JTUHBL.
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7.3.2. TecToBBII MaTepuaJ I ITMATHOCTHKH HHAMKATOPOB OLle HUBAHMSI
c(hpopMHUPOBAHHOCTH KOMIMeTeHIUI

7.3.3. OneHouynbie MaTepuasbl. TeMbl K 10KJgIaAaM U pedepaTam.
BapuaHTbl KOHTPOJIBHBIX padoT

TunoBble TEMbI K MHCbMEHHBIM paﬁoTaM, JAOKJIAIaM U BBICTYIIJICHUSIM .

Pa3znen 1. YciaoBus 3kcTpeMyMa QyHKIHH.

1. OO6mas xapakTepruCcTHKA ONITUMU3AIIMOHHBIX 33]1a4.

2. Maremarnueckasi TOCTaHOBKA 33/1a4 ONITUMHU3AIIHH.

3. Kpurepun onTUMambHOCTH:  4YaCTHBIM, AJAWTUBHBIA, MYJIbTHUIUIMKATUBHBIN,
MaKCHMHHHBII. BUbl OrpaHUYEHHUI.

4. Kiaccudukanus3agad: 3ajauu 0e3ycIOBHON U YCIIOBHOM ONTUMU3ALNUU, OJJHOMEPHON
U MHOTOMEPHOW ONTHMM3AIMH, 33Jadydl HEJIMHEWHOTo, JIMHEWHOTO, UEIOYHCICHHOTO
IPOrpaMMHUPOBaHMS, 33141 ONITUMAJIBHOT'O YIIPABICHHUS.

Paznen 2. YnciaeHHbIe METOABI MOMCKA 0€3yCTOBHOI0 IKCTPEMyMa.

5. Mertoap! 6e3ycnoBHOM onTuMuU3anuH (A1 GYHKIUU OAHOM epeMEHHON ).

6. OnHomepHas ontuMu3anus. HeoOXoauMble B IOCTaTOYHBIE YCIIOBHUS ONITHMAIBHOCTH.
MeTo1bI TOJIOBUHHOTO AeIeHus, ""30510TOr0" ceuennss, PruooHayyu.

7. Metomapl 6e3ycioBHON onTUMU3AIUH (U1 GYHKITUHA N TIEPEMEHHBIX).

8. MuoromepHas ONTHUMHU3AIIHSL.

9. Heob6xomumble U 10CTAaTOYHBIE YCIOBUSI ONTUMAIBHOCTH.

10. Mertoabl HyJIE€BOTO MOPSIKA.

11. Metoabl mepBOTo MOPSAKA.

Pa3nen 3. UncieHHbIe METOAbI IOMCKA YCJIOBHOI0 IKCTPEMYyMa.

12. MeToab! YCIIOBHOW onTHMU3anuy. HelmmHeHOe TporpaMMHpOBaHUE.

13. 3apmaum ¢ orpaHUYEHUSIMHU-PABEHCTBAMHU.

14. HeobGxomuMmple U JOCTATOYHBIE YCIOBUSI ONITUMAJIBHOCTH.

15. 3apmaum ¢ orpaHUYEHUAMU-HEPABEHCTBAMHU.

16. MeTtonb! pemeHus 3a1a4 HETMHEHHOTO TPOTpaMMHUPOBaHHS.

17. Jluneiinoe IIPOrpaMMUPOBAHMUE. IloctaHoBka  3amauw. I'eomerpuyeckas
uHTepnperanusi. CTaHIapTHBIA, KAHOHUYECKHMA, OO BUJT 3a/1a4H.

18. Cummnekc-MeTo] pelieHus 3aaad JUHEWHOro mporpaMMupoBaHus. OTBICKaHHE
HAYaJIbHOTO JOMYCTUMOT0 0a3UCHOTO PEIICHUS.

19. JIBOWCTBEHHOCTH B JIMHEHHOM IIPOTPAMMHPOBAHUH.

20. BbIpOXXJIEeHHOCTH B TMHEITHOM MPOTPaMMHUPOBAHUH.

21. Peanm3arusi METOIOB ONITUMHU3AIIMH B TTAKETaX MPUKIIAIHBIX TIPOTPAMM.

22. Pemenue 3amau onTtuMmsanuu ¢ mnomonpio Excel. Bosmoxxknoctu makera Maple.
Pemenne 3a1a4 MTMHEHHOTO MPOTPaMMHUPOBAHHS C TOMOIIIBIO TTakera LP88.

23. OnTumuzanus yrpaBle€HUYECKHX IpoleccoB. [locTaHoBka 3ajadd ONTHMAaIbHOTO
yIIpaBICHHUSL.

24. Tlpunuun makcumyma [loHTpsiruna.

25. O Meromax pemnieHus 3aa4 ONTUMATBHOTO YIIPaBICHUS.

26. OcHOBHBIE OIpeeNieHuss Teopuu rpadoB: TeopeTUKO-MHOKECTBEHHOE OMpPEaeIICHUE
rpada.

27. Heopuentuposannsle rpadsr. M3omopdusm rpados.

28. OtHoleHUE MOPAIKa U OTHOIICHUE YKBUBAJIEHTHOCTH Ha Tpade.

29. 3amava o xkpardaiimeM mytu: [locraHoBka 3amaqm.

30. HaxoxaeHue kpaTuaiiiiero myTu B rpade ¢ pedpaMu Mpou3BOJIbHOM JUIUHBL

31. TMocrpoenue rpada HaMMEHBIICH JITHHEL.
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BapuaHTbl KOHTPOJILHBIX pPadoT.

KonTtpoabnas padora Nel
Bapuant Ne(

1. Tlycrs nenesas dynxius f(x) = e~ X = R. [TokasaTs, 4To MHOXECTBO TOUEK MUHHMYMA

¢byukiuu f(x) Ha MHOXKeCTBE X MyCTO U M = irel)f(f(x) = 0, Haiitu My, = sup f(x)
x xX€EX
2. Tlokasats, uro pyrkuus f (x) = x3 — 12x2 + 87x + 25 yuumonansHas Ha otpeske [4; 7].

3. Meromom 3omororo cedenms s Gyakumu  f(x) = x* + 8x3 — 6x2 — 72x mHaiitu
MHUHMMaJbHOE 3HaueHue Ha oTpeske [1,5; 2].
4. Murumusuposate  Gyrkumo  f(xq,%,) = 7x2 + 2x,%, + 5x% + x; — 10x,  MeTomOM

) af (x() .
CONPSKEHHBIX TPA/INEHTOB, 3aKAHYMBAS BEIYUCICHUS MPH [~ <02 i=1,2.
i

8. [lepeyeHb OCHOBHOI M JONIOJIHUTEIHLHOM YUe OHOM JINTe paTypbl, He00X0AMMOM
JJIs1 OCBOCHM S AUCHMILJIMHBI (MOTYJIs1)

8.1. OcHoBHas IMTEpPATYpPa

1. ArretkoB, A. B. Metoasl ontumuzanuu : ydeoHoe mocobue / A. B. Arrerkos, B. C.
3apyoun, A. H. KanaraukoB. — Mocksa : PUOP : UHOPA-M, 2023. — 270 c. — (Bricuiee
obpazoBanue: bakanaspuat). — DOI: https://doi.org/10.12737/11456. - ISBN 978-5-369-01037-
2. - Tekcr : smextponHbiid. - URL: https://znanium.com/catalog/product/1930702. — Pexum
JOCTYTA: TI0 TIOJIITHCKE.

2. Aumanos, C. A. Teopus onTUMH3AIUHU B 337a9aX U YIIPAXHEHUX : ydeOHOe mocobue /
C. A. Aumanos, A. B. TumoxoB. — 2-e u3f., crep. — Cankr-IlerepOypr : Jlans, 2022. — 448

c. — ISBN 978-5-8114-1366-9. — Tekcr : 3neKTpoHHBIH // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/210911. — Pexum pocTyma: Aias aBTOPHU3.
MOJIE30BaTEICH.

3. Kpyrukos, B. H. 3agaun mo onTuMH3anuu: TEOpHs, MPUMEPHI U 3a1aud : yuyeOHOe
nocobue / B. H. Kpyrukos, E. C. Uepnoa. — Kemeposo : KemI['V, 2018. — 112 ¢. — ISBN
978-5-8353-2397-5. — Tekcr : 3neKTpoHHBIHN // JIaHb : 37€KTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/134330. — Pesxum gocTyma: ajist aBTOPHU3. TOJIb30BaTENIEH.

4. Cnoeuxkos, O. A. TIpakTUKyM 1O MeToAaM ONTHUMHU3aluu : ydeOHoe mocobue / O.A.
CnemxkoB. — Mocksa : By3osckuii yueonuk : MTHOPA-M, 2022. — 200 c. + Jomn. Mmarepuab
[OnekTponusni pecypc]. - ISBN 978-5-9558-0372-2. - Tekcr : snextponsbii. - URL:
https://znanium.com/catalog/product/1852206. — Pesxum mocTyrma: mo MoaImucKe.

8.2. lonmostHuTEIbHAA JIUTEPATYPa

1. IMomsixoB, B. M. Metoasl ontumuzamnuu : ydueoHoe mocoodue / B. M. Tlomskos, 3. C.
Aranapos. - 2-e u31. - Mocksa : [lamkoB u K, 2022. - 86 c. - ISBN 978-5-394-05003-9. - TekcrT :
anektpoHHbid. - URL: https://znanium.com/catalog/product/1926409. — Pexum moctyma: 1o
TIO/IMHCKE. .

2. [Tantenees, A. B. Metoasl ontumu3aruu. [Ipaktudeckuii Kype : yaeOHoe mocobue / A.
B. Ilantenees, T. A. JletoBa. - Mockga : Jloroc, 2020. - 424 c. - (HoBas ynuBepcuteTcKas
oubmuoreka). - ISBN  978-5-98704-540-4. - Texkcr : omekrponasii. - URL:
https://znanium.com/catalog/product/1212440. — Pesxum 0CTyIIa: MO MOAIHUCKE. .

3. Crpyuenkos, B. U. [Ipuknagnbie 3aqaun onTuMu3anuu. MoJieiau, METOIbl, aITOPUTMBI :
npaktrueckoe mocodue / B. M. Crpydenkos. - Mocksa : COJIOH-TIPECC, 2020. - 314 c. -
ISBN 978-5-91359-191-3. - Tekct : 3JICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/1858791. — Pexxum fgocTymna: 1o HOAMNUCKe. .
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4. Huxonosa, E. H. IIpakTukyM Mo NpHKIaIHBIM METOJaM ONTUMHU3AIMH : ydeOHOe
nocobue / E. H. HukonoBa. — Yebokcaper : UT'TIY um. U. f. fxosnesa, 2022. — 120 ¢. —
Texkct : osnekTpoHHbli / Jlaub @ 3nekTpoHHO-OMOmuMoTeunas cucrema. — URL:
https://e.lanbook.com/book/354182. — Pesxkum mocTyrma: il aBTOPH3. OJIb30BATEIICH.

5. Kansbirun, I'. Y. YucnenHuble MeToabl 0€3yCI0BHOM ONTUMU3ALNH : ydeOHOe nocobue /
I'. N. Kanpirun, O. B. KonecaukoBa. — PocroB-Ha-/ony : Houckou I'TY, 2021. — 223 ¢c. —

ISBN 978-5-7890-1926-9. — Tekct : saexTpoHHbIH // JlaHb : 3JIEKTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/237827. — Pexum pocTyma: Aas aBTOPH3.
I10JIb30BaTEIEN.

9. TpeGoBanusi K YCJOBHUSIM peaju3aluu padoyeid NPorpaMmbl M CIHMUILIMHBI
(Mmomyst)

9.1. ObmecucreMHbIe TpeOOBaAHUS

DyleKTpoHHAas HH(OopMaHOHHO-00pa3oBaTebHas cpeaga PI'BOY BO «KUI'Y»

Kaxnpiii  oOydaroumiics B TedyeHHe Bcero mnepuoja oOydeHHs  obOecriedeH
WHJIUBUIYaJIbHBIM ~ HEOTPAaHWYEHHBIM  JOCTYIIOM K  DJIEKTPOHHOH  MH(OpMAaIMOHHO-
obpazoBarensHoii cpene (DMOC) YHuBepcuteTa u3 000 TOYKH, B KOTOPOM UMEETCS JOCTYM K
HH(QOPMAIIMOHHO-TEIEKOMMYHUKAalIMOHHON  cetu  «VHTepHeT», Kak Ha TEppUTOpPUHU
YHuBepcureTa, Tak U BHE €€.

OynkmuonupoBanne  OMOC  obecrieunBaeTCsi  COOTBETCTBYIOIMMH  CPEACTBAMU
MH(OPMAITMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTMH M KBamuuKauueid pabOTHHKOB, ee
UCTIONB3YIONMX HW  nojaepxkuBaronmx.  PyHkuumonupoBanue ODMOC  cooTBETCTBYET
3aKoHoAaTenbCTBY Poccuiickoint denepanuu.

Anpec odurnransHoOro caiita yausepcureta: http://kchgu.ru.

Anpec pazmemenus DMOC ®I'BOY BO «KUI'Y»: https://do.kchgu.ru.

DJIeKTPOHHO-0MO0JIMOTe YHbIE CHCTeMBbI (3J1e KTPOHHBbIE OMOJIHOTEKH)

VeeGHbIi 1o HanMeHoBaHMe TOKYMEHTA ¢ YKa3aHUEM Cpoxk neiictBust
PEKBHU3HTOB JAOKYMeHTa
2025-2026 DJICKTPOHHO-OMOIMOTEeUHAS cucrema 00O
y4eOHBIN TOJ] | «3HAHUYMY. ot 14.05.2025r.
JloroBop Ne 249 36¢ ot 14.05.2025 . 1o 14.05.2026r.
DneKkTpoHHBIH anpec: https://znanium.com
2025-2026 DJNeKTpOHHO-OMOMMOTeUHass cucrema  «JlaHby.

or 11.02.2025r.

y4ueOnsblit rog | Jorosop Ne 10 ot 11.02.2025 . 70 11.02.2026r.

DnexkTpoHHbIH aapec: https://e.lanbook.com
2025-2026 OnekTpoHHO-OMOMMoTeyHass  cucrema  KUI'Y.
y4eOHBII roj ITonoxenune 06 Db yrBepkeHO YUeHbIM COBETOM

ot 30.09.2015r. Tipotokon No 1, becepounbiit
OnexkTpoHHbIH anpec: http://lib.kchgu.ru
2025-2026 HanmonanbHas anektponHas Oubnuoreka (HOB).
yueOnsbIii Tog | Jlorosop NelO1/HOb/1391-11 ot 22.02.2023 1. beccpounbrit
DnexkTpoHHbIH aapec: http://rusneb.ru
2025-2026 Hayunas AJIEKTPOHHAS oubnuoTexa
Y4eOHBIH TOT «ELIBRARY.RUy». JluneH3noHHOE coOrjalcHue B .«
€CCPOYHBII

Nel5646 or 21.10.2016 1.

DnexTpoHHbIH agpec: http://elibrary.ru
2025-2026 DnexTponHklii pecype Polpred.comO63op CMI.

yueOHnblii rog | Cornamenue. becrnaTtHo. beccpounslit

DnekTpoHHbIH aapec: http://polpred.com
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9.2. MaTtepuaJIbHO-TeXHHYECKOE U y4eOHO-MeToAn4ecKoe 00ecneyeHne TUCHUNIMHbI

3aHATHS TPOBOAATCS B Y4YEOHBIX ayJUTOPHUSX, NPEAHA3HAYEHHBIX JUIA HPOBEICHHUS
3aHATHH JICKIIMOHHOI'0O M MPAKTHUYCCKOIo THUIIA, KYpPCOBOT'O IMPOCKTHPOBAHUIA (BI)IHOJ'IHGHI/ISI
KYPCOBBIX DPa0OT), TPYNIIOBBIX W WHAMBHIYaJIbHBIX KOHCYJIBTAllMH, TEKYIIETO KOHTPOIS H
MPOMEKYTOYHOM aTTECTAlMH B COOTBETCTBHU C PACIHMCAHUEM 3aHATHI 1O 00pa30BaTeIbHOM
nporpaMmme. C ONMCAaHWEM OCHAIICHHOCTH AayIUTOPUH MOXHO O3HAKOMHUTBhCS Ha CalTe
YHHBEpCUTETa, B pa3eie MaTepUalbHO-TEXHUYECKOr0 oOeCleyeHHss M OCHANICHHOCTH
o0pa3oBaTelbHOTO Mporiecca o aapecy: https://kchgu.ru/sveden/objects/

9.3. He00x0auMblii KOMILJIEKTJIMIIe H3MOHHOT0 IIPOrPAMMHOI0 00ecreYeHust

—  MicrosoftWindows (JIutien3ust Ne 60290784), 6eccpounas

—  MicrosoftOffice (JIuuensus Ne 60127446), 6eccpounas

— ABBY FineReader (JTIunensus Ne FCRP-1100-1002-3937), 6eccpounas

— CalculateLinux (Buecéun B EPPII Ilpukazom MunkomcBszu Ne665 ot 30.11.2018-
2020), 6eccpounas

— Google G Suite for Education (IC: 01il1p5u8), 6eccpounas

— Kaspersky Endpoint Security (JImmensus Ne 280E-210210-093403-420-2061), c
25.01.2023 r. mo 03.03.2025r.

— Kaspersky Endpoint Security. Torosop Ne0379400000325000001/1 ot 28.02.2025r.
Cpox nerictBus nuueH3uu ¢ 27.02.2025r. o 07.03.2027r.

9.4. CoBpeMeHHbIe NTpode CCHOHAIbHBbIE 0a3bI JAHHBIX U
UH(OPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

=

denepanphblil moptan «Poccuiickoe oopazoBanuey - https://edu.ru/documents/

2. Epunas xomnekuus mudpoBbix oOpazoBaTenbHbIX pecypcoB (Emunas xomnexkuus LIOP) —
http://school-collection.edu.ru/

3. ba3bl maHHBIX SCOpPUS M31aTENbCTBA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

4. Tlopran ®enepanbHbIX TOCYIAPCTBEHHBIX O0Opa30BaTENbHBIX CTAaHAAPTOB  BBICIIETO
obpasoBanus - http://fgosvo.ru.

5. ®epepanpHbli  LEHTp HHGOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB (OLHOP) —
http://edu.ru.

6. Emunas xomnekmus mudpoBbx oOpazoBaTenbHBIX pecypcoB (Emmnas xomnekmus [IOP) —
http://school-collection.edu.ru.

7. Wudopmammonnas cucrema «ExumHoe okHO JocTyma kK oOpa3oBaTelbHBIM pecypcam» (MC

«Eaunoe okHo») — http://window/edu.ru.

10. OcodennocTn Oopranuvsanvuu Oﬁpa3OBaTe.]'IbH01"0 mpouecca aJist Jimi
C OrpaHU4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbSA

B ®I'bOY BO «KapauaeBo-UYepkecckuil rocyqapCcTBEHHBIM yHUBEpPCUTET UMeHU Y./l
AnueBa» co3laHbl YCIOBMSI JJIsi IOJIydEHHUs BBICIIETO0 OO0pa3oBaHUs MO 00pa3oBaTEIbHBIM
porpamMmam o0y4arolmXxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSAMU 3710poBbs (OB3).

CrnenuanpHble ycioBHus Ui mojydeHuss obOpaszoBanusi mo OIIBO oOydarommmucs c
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 370pOBbsi onpenesieHbl «llomoxennem 00 oOydeHHH JIHIL C
OB3 B KUI'Y», pa3smenieHHbIM Ha caiiTe YHUBEpCUTETA 110 aapecy: http://kchgu.ru.
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11. JIucT perucTpanuu u3MeHeHU i

B paboueii mporpaMMe BHECEHBI CJICIYIOIME U3MEHEHHUS:

N3menenue

JlaTa ¥ HOMep IPOTOKO0JIA
Y4YeHOro coBeTa
(pakyabreTa/ HHCTHTYTA,
HA KOTOPOM ObLJIM
PaccMOTpPeHbI BONPOCHI 0
He00X0IMMOCTH BHE CEHUS
usmeHenui B OIIBO

Jdata u Homep
NMPOTOKO0JIA YY€HOT0
coBeTa
YHuBepcuTeTa, HA
KOTOPOM ObLIN
YTBEp:KAeHbI
usmenenus 8 OIIBO
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