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1 Ieau v 3aga4u y4eOHOM TUCIUITHHBI

1.1 Heab AUCHUILITHHBI
[lenmn w3ydeHWs TUCIUILIAHBI OIpEJCNICHbl TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM

CTaHJApPTOM BBICIIEr0 00pa3oBaHUs U cooTHeceHbl ¢ obummu wnensmu OOIT BO mo
HarpaBjeHuto mnoArotoBku «lIpuxnaaHas WHpopMaTHKa», B paMKax KOTOpPOHM mpernojaercs
JUCLUILINHA.

He.]'lbl() AU CHHUIIJINHBI «BprarciIuTeIRHEIC MCTOABD> SABJIACTCA PA3BUTHEC JIOTHYCCKOI'O

MBIIUICHU, OBJAACHHC OCHOBHBIMHM MCTOAAMMU YMCJICHHOI'O aHAJIM3a W WX IIPUMCHCHHUA IIPU
pCHICHUHN MATCMATUYCCKUX 3adad4, YMCHHC CaAMOCTOATCIBHO pPAaCHMpPATL 3HAHUA B obactu
YHUCJIICHHOTO NUCCIICAOBAaHU A ITPUKIAJHBIX (B TOM 4HUCJIC, U 3KOHOMI/ILIGCKI/IX) 3ajad4.

1.2 3agaun AMCHUILINHBI

W3Yy4CHHE OCHOBHBIX TIOHSATHMH W METOJOB YHCJICHHOTO PEIICHHS THIIOBBIX
MaTeMaTHYECKUX 3ajady;

OBJIQZICHUE MTPAKTHUYECKUMH HABBIKAMU B PEATU3AI[H YUCICHHBIX AITOPUTMOB;
o0ydeHHE OCHOBAM MPOBEIEHUS BBIUMCIUTEIBHOTO SKCIEPUMEHTa, a TakKe aHalln3a
YUCJICHHOTO PEIICHUS 3a]1a4 MPUKIATHOTO XapaKTepa.

1.3 MecTo TMCUMILVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOH MPOrpaMmbl
Hucuunnuna «BeraucianTenbHble METOABI» OTHOCUTCS K BapuarnBHOW yactu (b1.B)

y4eOHOTO IJIaHA.

JUis u3ydeHus MaHHOM Y4eOHOM AMCUMIIIUHBI (MOJIYNs) CTYACHT JOJDKEH BIAJCTh

00s13aTeIIBbHBIM MHUHHMYMOM COACPKAHNA MareMaruueckoii yactu OOI1 JJI JAHHOT'O HaIIpaBJICHU A

3HATH/MIOHUMAThH

OCHOBHBIC IOHATHS U METOJbl MAaTEMaTUYECKOIO AHAJIN3a, aHAIUTUYECKON T€OMETPUH,
TUHEeHHON anreOpsl, nuddepeHUnaTbHbIX YpaBHEHUM, MPUHIUIIBI AITOPUTMHU3ALUUA U
IIPOrpaMMHUPOBaHUS;

yMeThb

IIPUMEHATh MATEMATHYECKAE METOBI JUIs PEIICHUS TPAKTHYECKUX 3a/1a4;

COCTaBJIATh AITOPUTMBI U KOMIIBIOTEPHBIE ITPOTPAMMBI;

BJIAaJIeTh

METOlaMH  pelleHuss  Au(depeHIuanbHbIX U ajdreOpanyeckux  ypaBHEHHH,
JudepeHIUaIbHOIO W MHTETPAJIbHOTO MCUUCICHUS, AHAJIUTHUYECKOH TIeoMeTpHH,
TEOPHUH BEPOATHOCTEM, MATEMAaTUYECKOM CTATUCTUKU U CIIy4alHBIX IIPOLECCOB;
MHCTPYMEHTAIBHBIMH CPEACTBAMH IIPOrPaMMHUPOBAHMSL.

BeleykazanHble 3HaHUS, yMEHUS UM HaBBIKM (OPMHUPYIOTCS MPEIIIECTBYIOIMMHU

JUCIUATUIMHAMU

Bekropnas anrebpa.

Ananu3 QyHKIUNA JTeWCTBUTEIBHBIX IIEPEMEHHBIX.

JlucKpeTHbIE MATEMAaTHYECKUE CHCTEMBI.

Juddepenunanbable ypaBHEHUS.

[IporpammupoBanue Ha s3bike [lackans.

[lepeuens mnocneayronpx y4eOHBIX IUCLMIUIMH, IJI KOTOPBIX HEOOXOAMMBI 3HaHUS,

YMEHHS U HaBBIKU, (POpMUpPYEMbIE TaHHOW y4eOHON AMCIUILINHOMN:

Heuetkue n HelipoceTeBbIE TEXHOJIOTUHN B SKOHOMUKE.

MeTob1 MaTEMaTHYECKOU (PU3HKH.

DKOHOMETpHKA.

dunHaHcoBasg MaTeMaTHKa / MaTeMaTHYECKHE MOJIEIH COMATBHBIX MPOIECCOB.
CucreMbl HCKYCCTBEHHOTO MHTeJUIeKTa / TexHomoruu pacnpeneneHHbIX BBIYUCICHHH.
MeTtonapl COLIMAIIBHO-3KOHOMHYECKOTO nporHo3upoBanuss /  VmuTammonHoe
MOJICTTMPOBAHNE YKOHOMHYECKUX MTPOIIECCOB.
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1.4 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHUILVINHE, COOTHECEHHBIX €
IUIAHMPYEMBIMH pe3yJIbTaTaMHU OCBOeHHs 00pa3oBaTeIbHOM NPOrpaMMbl

W3yyenne paHHOW ydeOHOW JUCHMIJIMHBI HalpaBlieHO Ha (opMupoBaHue Yy
oOyuaronmmxcs  obmenpodeccuonanpubix  komnetennuii  (OIIK) wu  mpodeccrnoHanmbHBIX
xomnerenuui (I1K):

Ne Nunexc

e Sy — CopeprxaHue KOMIETEHIIUU

1. OIIK-3 CIIOCOOHOCTBIO HCIOIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCITUILITMH H COBPEMEHHbIE HH(POPMAITUOHHO - KOMMYHUKAI[MOHHBIE
TEXHOJIOTUHU B MPO(ECCHOHAIBHON eSTeIbHOCTH

2. [K-7 CIIOCOOHOCTBIO MMPOBOIUTH ONMCAHUE MPUKIAJHBIX ITPOLIECCOB U
MHGPOPMAITMOHHOTO 00ECTIeUeH NS PeIICHU S TPUKIAIHBIX 33124

B pesynbrate uzydeHus yueOHOW AMCIUTIINHBI 00yJaronpecs JOJDKHBI .

3HATH yMeTh BJIA/IETh

OIIK-3 - OCHOBHBIE IOHATHUS O - 000CHOBaHHO BBIYMCITUTEITbHBIMU
MOTPEIHOCTH U BBIOpATh METOJIAMH PeIICHUS
TPUOTMKEHHBIX BBIYH CIIATEIbHBIN 3a51a4 JJUHEHHOU
BBIYHMCIICHHUSIX; METOJI, pa3padoTath | anreOpsl,

- OCHOBHBIC TPEOOBAHWS, QITOPUTM pelieHus | TuddepeHITnATBHBIX
MPEIBSABIISIEMBIE K MOCTABJICHHOMN YPaBHEHU U CUCTEM,
BBIYUCIIUTEIEHBIM CXeMaM: 3a]a4u; ONITUMH3AIUOHHBIX
KOPPEKTHOCTD, - COCTaBHTh U 3ama4 s QyHKIUN
YCTOWUNBOCTb, CXOAMMOCTH; OTJIA/IUTh OJIHOM U HECKOJIBKUX
- BBIYUCIIUTETbHBIE METO/IBI B | TpOrpaMMy Ha MEePEMEHHBIX,
anreOpe; AITOPUTMUYECKOM | METOJaMH

- METO/IbI TTPUOINKEHHOTO si3bike ([Tackamp / U CKPETHOM
BBIYMCIICHHS CETOYHBIX C++) s perieHust | MaTeMaTUKA U
GyHKIUI; HECJIOKHBIX (yHKIIHOHATTLHOTO

- METOJIbI U aJITOPUTMBI BBHIYMCIUTEIBHBIX | aHaIK3a
MPUOIHIKEHHOTO 3a1a4

WHTETPUPOBAHUS U

mddepeHInpOBaHUS;

- BBIYUCIIUTEILHBIC CXEMbI U

QITOPUTMBI PEIICHUS

OOBIKHOBEHHBIX

mddepeHIInaTbHBIX

YpaBHEHU;

- IPUEMBI IPOTPAMMUPOBAHUSI

JUTst iepcoHanbHbIX D BM

(IBM-coBMecTUMBIX

KOMITBIOTEPAX)

[K-7 OCHOBHBIC ITOHSITHSI MIPOBOJIUTH IPOrPaMMHBIM
NPUKIATHBIX IPOIIECCOB U rpaduyeckoe UHCTPYMEHTapUEM
uH(opMarmoOHHOTO onucaHue 1H(pOpMaInOHHOTO
oOecrieYeHH S pEICHUS MPUKITATHBIX obecrieueHus
NPUKIATHBIX 33124 MPOLIECCOB peleHus

NPUKIATHBIX 33124




2 CrpyKTypa H colep:KaHue TUCHUTIHHBI

2.1 PacnipeeieHue TPYAOCMKOCTH JUCHHMIIMHBI IO BUIaM padoT

OOmast TpyIOEMKOCTh JWCIUIIMHBI  COCTaBIseT S 3ad.el.

pacupeaciiCHUC 110 BUAaM pa60T MMpeaAcCTaBJICHO B TaGJ’II/II_Ie

(180 wacom), wux

TpynoeMKocCTs,
Bun yaebnoii paboThl 4acoB
4 cemecTp
KonrakTHasi padoTa, B TOM 4HucjIe: 72,3
AyIUTOPHBbIE 3aHSITHS: 68
3anstus nekurnonHoro tuna (JI) 34
3aHATUS CEMUHAPCKOTO TUMA (ceMuHaphI, pakruueckue 3ausarus) (113) —
JlaGoparopusie padotsl (JIP) 34
HNuasi koHTaKTHasi padoTa: 43
Kontpons camoctosrensHol pabotsl (KCP) 4
Ipomexyrounas arrecranus (MKP) 0,3
CamocTosiTes1bHast padoTa, B TOM YHCJIE 63
Kypcosoit mpoexr (KII), kypcoBas pabdora (KP) —
IIpopaboTka ydebHOrO (TeOopeTrdeckoro) marepuaina (IIM) 31
[MoaroroBka k tekymemy koHTpodto (I1TK) 24
BeimonHeHre HHIUBU TyaTbHBIX 3alaHu# (ITOATOTOBKA COOOIICHUH, —
MPE3CHTAIN)
Pedepar (P) 8
KoHTpPO/1b: OArOTOBKA K DK3aMEHY 447
OO0masi TPy10€eMKOCTh yac. 180
3a4. e. 5

2.2 CTpyKTypa Y4eOHOI TUCHUTIIHHBI

Pacnpez[eneHHe BHJ0OB y‘Ie6H0ﬁ pa6OTbI H UX TPYAOCMKOCTH I10 pasaciiaM JUCHUIIIINHBI.

Paznensl nucuIinHbl, u3ydaembie B 4 ceMecTpe

No KonuyectBo yacos
pasze HaumenoBaHnue pasnenos, mem AyuTopHas | Bueaymurop
1a Bcero pabora Hasi paboTa
JI |I13 | JIP CPC
Beenenue 2 1| - 0 1
IIpaBuna HpH?J‘IH)KéHHLIX BBIYUCIICHU U 5 1] - 2 5
MOTPEIHOCTEH MPU BBIYUCICHUSX
1. Ilpasuna npubIudCEHHBIX BLIYUCTEHUL U OYEHKA 5 1] - 2 5
nocpeuHocmeti npu 8blYUCIeHUSIX
[pubnmxenne GyHKUMi 8 2 | -] 2 4
1. Annpokcumayus cemounvix QyHKyuil u
UHMEPNONUPOBAHUE. 8 o -] o 4
2. Unmepnonayuonnvle mro2ounenvl Jlazpamnoica u
Hvtomona. Cxema Sumrena
UucrieHHOE pellieHue CUCTEM JTUHEHHBIX 29 61 -1 6 10
anreOpanyecKkux ypaBHEHUM
1. HYucnennoe pewenue cucmem IuHeunblx
aneeopauyeckux ypasuenuti (CJIAY). Ocnosnvie 5 2 -1 0 3
NOHAMUSL
2. Memoo I'aycca u e2o mooughuxayuu 9 2 | -] 4 3




3. Memoo npocmoti umepayuu.
4. Memoo 3eiioens

UucnenHoe pelieHne CUCTEM HETMHEHHBIX
YpaBHEHU

10

1. Yucnennoe pewenue cucmem HeluHeUHbIX
ypaeuenuii. Memoo Hviomomna.

2. Memoo npocmou umepayuu 015 cucmemst 08yxX
ypagHenu

10

Uucnennoe nudepeHmpoBanme

1. Yucnennoe ougpghpepenyuposanue. @opmyna
YUCIeHH020 Oughghepenyuposamis.

2. Boibop onmumanbHo2o wiaza YucieHHO20
oughgpepenyuposanus

UncieHHOe MHTErPUPOBAHUE

14

1. Ilpubnusicénnoe sviuucienue UHmMezpaios.
Ksaopamypnuie popmynvl ¢ pagnoomcemosuumu
y3namu.

2. Bvibop waea unmezpuposanus. Keaopamyphas
dopmyna I'aycca

3. UumeepuposaHue ¢ nomMowblo CnmeneHuvix psiooes.
4. Uumeepanvt om paspuléHuLX QYHKYUL U C
becKoHeuHbLMU npedenramu

UucneHHoe pelieHue 0ObIKHOBEHHBIX
mudpepeHITanbHBIX YPaBHEHUH

16

1. Yucnennoe pewienue 0ObIKHOBEHHbBIX
oughgpepenyuanvrvix ypasnenuii (OAY). 3aoaua
Kowu.

2. Unmeepuposanue ypasHeHutl ¢ NOMOWbIO Pioos.
3. Memoo nocnedosamenvHblx NpUOIUHCEHULL

4. Memoo Diinepa u e2o moouguxayuu.

5. Memoowl Pynee-Kymma.
6. Memoowr Aoamca

10

KpaeBbie 3aqaun 17151 0OBIKHOBEHHBIX
mddepeHnanbHbIX YpaBHEHUN

16

1. Kpaesvie 3aoauu. [locmanosexa 3a0auu.
2. Memoo xkoneunwix pasHocmell

3. Memoo npoeonxu.
4. Memoo ['anéprxuna

UYuciieHHOE pellieHNe YPpaBHEHUM C YaCTHBIMU
MIPOU3BOIHBIMH

1. ¥Ypasnenus c yacmuvimu npouzeoonvimu. Memoo
cemox

2. Memoo cemok ona 3a0auu J{upuxne

3. Memoo npozconxu 01 ypaeHnerus
MenionposoOHOCmuU

4. Memoo cemox 0ns ypasHenuti napadoiuyeckoeo
muna

5. Memoo cemox 0ns ypasHenuti 2unepbo1uteckozo
muna

HUTOI'O no aucuuiivme

131

34

34

63




Cokpawenus: JI — nexuuu, [13 — npakruyeckue 3anstusi, JIP — maboparopasie padorsl, CPC —
camocTosITelbHas padoTa CTYJCHTOB.

2.3 Conep:kanue pa3aesioB IMCUUILIAHBI

2.3.1 3aHATHA JEeKIHOHHOI0 THIIA

dopma
HanmenoBanue
Ne Conepxanue pasaena TEKYILETO
paszaena
KOHTPOJIS
1 2 3 4
Beenenue Hcropus u 3tansl pa3BUTHUS BBIYMCIUTEIbHOU Hanucanue
MaTeMaTHKd, U €€ POJIb B MPUKIATHBIX HAayKaxX pedepata (o
YKEJTAHUIO)
1.|IIpaBuna [TpubnuxEHHbBIE YKCTa, UX a0COTIOTHBIE U TectupoBanue,
NPUOJIMKEHHBIX OTHOCHUTENbHbIE TorpetHocT. CliokeHune u HaIMCaHUe
BBIYHMCIICHU BbIUMTaHUE MPUOTMKEHHBIX UM CeNl. YMHOXKEHUE U |pedepaTa (1o
MOTPEIHOCTEN TIpU neneHre npuomkEHHbBIX uncen. [lorpemmocT KEJAHUIO)
BBIUMCIICHUSIX BBIYMCIICHUS 3HaUeHnH QyHkunu. Onpenenenue
JIOITYCTUMOM MOTPEUHOCTH apryMEHTOB 110
JTOMYCTUMOM MOTPENHOCTH (PYyHKIIHH
2.|[Tpubnmxenne GyHKIUH | ATTPOKCUMAITHS CETOYHBIX (PyHKITHH. TectupoBanmue,
NuTepnonuposanue. CriiaiiH-MHTEPIOIAL M. HalKMCcaHUue
MeTto HaMMEHbBIIMX KBaJIPaTOB. pedepara (o
HNuTtepnonsunonHble MHOTOWIEHBI JIarpanxa u KEIAHUIO)
HproTona. Cxema DliTkeHa
3.|Uncnennoe peneHne OcHoBHble noHATHSA. MeTop 'aycca. Cxema TectupoBanue,
CUCTEM JIMHEWHBIX I"aycca ¢ BEIOOpOM IMIaBHOTO 3JIEMEHTA. HaIlMCaHue
anreOpanvecKux KomnakrHas cxema ["aycca. Beruncnenue pedepara (o
YpaBHEHUU onpenenuTeneil. Berarcienue 3neMeHToB KEJaHUIO)

oOpatHo#t MaTpuIlsl MeTo1oM ["aycca. Merton
npocroii urepaunu. Meroa 3eitnens

4.|YucneHHoe pereHue Meton HetoToHa 17151 cUCTEMBI IBYX ypaBHEeHUU. |TecTupoBaHue,

CHUCTEM HEIMHENHBIX  |Meroa npocToi uTepanuu Ajs CUCTEMBI IBYX HalMCcaHUue
ypaBHEHUM ypaBHEHUM pedepara (1o
KEJTAHUIO)
S5.|HucnenHoe dopmyna urciaeHHOTro AU (pepeHITTPOBAHNUSL. TectupoBanue,
middepenuupoanre  |[lorpemmHocTu, BOZHUKAIONME IIPU YUCIEHHOM HanucaHue
mddepeHinpoBanuy. BeiOop onTUManbsHOTO pedepara (1o
1mara 4McjieHHoro qudpepeHnpoBaHust KEJIAHUIO)
6.|Uucnennoe KBazparypsbie opMysibl ¢ paBHOOTCTOSAIMMU Tectuposanue,
UHTETPUPOBaAHHE y3namu. @opmyna Tpanenuid, popmyna CUMIICOHA,|HaKCaHUE
¢dopmyna Herorona. Beibop mara pedepara (1o
uHTerpuposanus. KBagpatypasie popMyisl KEJTaHUIO)

I'aycca. MHTErprpoBanue ¢ MOMOIIBIO CTEIIEHHBIX
psanoB. MHTErpaisl OT pa3pbIBHBIX GyHKIIUN.
NuTerpainel ¢ 0ECKOHEUHBIMHU MIpe/ieIaMu

7.|YucnenHoe perieHue 3amaua Konm. UaTerpupoBanue TectupoBanue,
OOBIKHOBEHHBIX mddepeHIIMaTbHBIX YPAaBHEHUH C TOMOLIBIO HalucaHue
TddepeHnaIbHbIX psnoB. Metoa nocienoBarenbHbIX NpUOIMKeHuil. |pedepara (1o
YpaBHEHUU Meron Diinepa u ero Moaudukanuu. Mertos KEJIAHUIO)

Pynre-Kyrra. Meton Anamca. Meron Muiina




8.|KpaeBsie 3amaun s [TocTtanoBka 3agaun. MeToa KOHEUHBIX pazHocTel |TecTupoBaHue,
OOBIKHOBEHHBIX JUISL TUHEHHBIX JU(depeHInalbHbIX YPaBHEHUNH  |HAIMCaHHUe
mddepeHInaTbHBIX BTOpOro nopsaka. Meron nporouku. Meton pedepara (o
YpaBHEHU lNanépxkuna. Metos KoJIoKaruu KETAHUIO)
9.[UncneHnHoe peleHne Meron cetok. Meron cetok juis 3agaun Jupuxie. |TectupoBanue,
YPaBHEHUM C YaCTHBIMH |MITepanimOHHBIN METOI PEIICHUST CUCTEMBI HalucaHue
MIPOU3BOIHBIMU KOHEYHO-Pa3HOCTHBIX ypaBHEeHUH. Pemenne pedepara (1o
KpaeBBIX 3a/1a4 TSI KPUBOJIUHEWHBIX O0JIacTeH. KEJTAHUIO)
Metoz ceTok AJisi ypaBHEHHS 1apaboIM4ecKoro
Tuna. MeToJ NpOroHK! JU1sl ypaBHEHUS
TEIJIONPOBOAHOCTU. MeTO/ CeTOK /15l ypaBHEHUS
TUIEepOOTMYECKOTO THIIA
2.3.2 CemuHapckue 3aHATHS
CemuHapckue 3aHATHS HE TTPELyCMOTPEHBI YIEOHBIM ILJIAHOM.
2.3.3 JIaGopaTopHbIe 3aHATHS
dopma
No HaumenoBanue Copneprxanue paszzena (Homepa 1 HAaMMEHOBAHUS TeKyIero
pasnena 1abopaTOPHBIX padOT) KOHTpOIS
1 2 3 4
1.|IIpaBuna 1. IIpaBuna npuOIMKEHHBIX BBIYUCICHUH U 3aumra JIP
NPUOIMKEHHBIX OLIEHKA MTOTPEIHOCTEN MPU BBIYUCICHUSX
BBIYMCIIEHU I
MIOTPEIHOCTEN MpH
BBIYMCIICHUSIX
2.|lTlpubmmxenne Gpyakuuii 2. UaTepnionsurnonasie MHOTOWIeHB! Jlarparmka n  |3anmTa JIP
HproTona. Cxema OHTKeHa
3.|YucnenHoe peeHne 3. Yucnennoe pemenue CJIAY meronom I'aycca.  |3aumra JIP
CHCTEM JIMHENHBIX Momudukanuu meroaa ["aycca.
anreOpanyecKux 4. Yucnennoe pemieane CJIAY ¢ nomoupro LU-
YpaBHEHUU pa3IoXKEHHUS.
5. Uucnennoe pemenue CJIIAY urepaiinOHHBIMU
MerogaMu. Meron npocroit urepauuu. Merox
3eiiens.
4.|YucneHHoe pereHue 6. UucneHHoe pereHue CUCTEM HEJIMHEMHBIX 3anmra JIP
CUCTEM HEIMHENHBbIX  |ypaBHeHUU. Meron Hetotona. Meron npocroin
YpaBHEHUU UTEpaLUU JUIsl CHCTEMBI JBYX YPABHEHUH
5.|YucneHnnoe 7. Yucnennoe nuddepeHurpoBanue. Beioop 3anmra JIP
muddepeHIUpPOBaHNE  |ONTHMAJIBHOTO IIATa YHCICHHOTO
mddepeHIupoBaHU S
6.[Uucnennoe 8. UucnenHoe nurerpuposanue. Ksagparypusie  (3ammra JIP
WHTETpUPOBaHUE (GopMyITBI ¢ PABHOOTCTOSIIIMMHE y31aMu. Beibop

mara uHTerpupoBanus. KBagparypnas gopmyna
I'aycca

9. UnTerpupoBanue ¢ TOMOIIBIO CTEMEHHBIX
psnoB. MHTerpansl oT pa3pbeIBHBIX (GyHKIUH U C
OECKOHEUYHBIMH NpeeIaMu




7.|YucnenHoe perieHue 10. Yucnennoe pemenue 3anaun Konm qist OY. [3ammra JIP
OOBIKHOBEHHBIX Meron Diinepa u ero Moauukanuu. Mero sl
mddepeHInaTbHBIX Pynre-Kyrra
YpaBHEHU 11. Yncnennoe pemenue 3amaun Konm mis O1Y.
Metonanl Agamca
8.|KpaeBsbie 3amaun ist 12. Pemenue kpaeBbix 3ama4d st OJ1Y. Merog 3anmra JIP
OOBIKHOBEHHBIX KOHEYHBIX pa3HOCTEN
mddepeHInaTbHBIX 13. Pemienne kpaeBsix 3ama4 g O1Y. Merog
YpaBHEHUU nporonku. Meron 'anépknna
9.[UncnenHoe peleHue 14. Meton cetok A 3agauu Jupuxiie amnmra JIP
ypaBHEHHU ¢ yacTHBIMU |15. MeTo NporoHKu [uist ypaBHEHUSI
MIPOU3BOIHBIMU TEIIONPOBOAHOCTH
16. Meron ceTok [uisl ypaBHEHU I
MapaboIUYECKOTO THIIA
17. Metop ceTok i1l ypaBHEHU M
runepOoINYECKOro ThIa

2.3.4 IlpumepHasi TeMaTHKa KypPCOBbIX padoT (IPOEKTOB)

KypcoBbie paboThbl He MPETyCMOTPEHBI YI€OHBIM TIJIAHOM.

2.4 IlepeyeHb y4eOHO-MeETOAMYECKOIO oO0ecmeYeHHUsI /JIsi CaMOCTOSITeJIbHOM
padoThI 00y4aKOIIErocs MO JTUCIUILIHHE

Llenpio caMOCTOSTENBEHOM PabOTHI CTYAEHTA SIBJSETCS YIIyOJieHHWEe 3HAHUM, OJTydeHHBIX
B pe3ylbTaTe ayIuTOPHBIX 3aHATUN. BbIpaOaThIBalOTCS HABBIKM CaMOCTOSTENBLHOU pPabOTHI.
3aKperuisiIoTCsl ONBIT W 3HAHUS, IOJYYEHHbIE BO BpeMs J1abopaTopHbIX 3aHsATHH. Huke
NpEICTaBJIeH  MepevyeHb  Y4eOHO-METOAMYECKUX  MaTepHalioB,  KOTOpPbIE  MOMOTAIOT
00y4JaroIeMycsi OpraHu30BaTh CaMOCTOSITEIbHOE U3y4EHHE TE€M (BOIPOCOB) IMCLUUIUIMHBI IO

Bcem Bugam CPC.

No

Bu camocTosiTenbHON
paboTHI

Hepequb yqe6Ho-MeToz[quc1<oro obecrieyeHus AU CHHUIIIINHBI
10 BBIITOJIHEHHUIO CaMOCTOSTEIIHHOM paGOTBI

2

3

[IpopaboTka u
MMOBTOpPEHUE
JICKIIMOHHOTO
MaTepHala, MaTepuana
y4eOHOM ¥ HAyIHOMN

Metoauueckue yka3aHHs AJs IOATOTOBKU K JIEKIHOHHBIM U
CEMHHAPCKUM 3aHSTUSM, YTBEPXKICHHbIE HA 3aceJaHUU Kadeaphl
IPUKIAJHON MaTeMaTuku (aKylIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHH
u npuknaaHoit marematuku @I'bOY BO «KyoI'Y», mporokos Ne25
ot 29.06.2016 1.

Meronnyeckue ykazaHHsl 110 BBIITOJHEHUIO CAMOCTOATENbHON

JUTEPaTypHl, .
paboThI, yTBEpKICHHBIE HA 3aceAaHN U KadeApbl MPUKIATHON

MOJTOTOBKA K .

Cel\i[I/IHa KM MaTeMaTuKH (aKyTbTeTa KOMIBIOTEPHBIX TEXHOJOTUN U

3aH$ITI/I}III)VI npuknagao Mmatematukn @I'BOY BO «KyoI'Y», mporokos Ne25 ot

29.06.2016 .

IloaroroBka k
1a00paToOpHBIM
3aHATUSAM

Meroandeckre ykazaHHs 110 BBIIOJHEHUIO JJA0OPAaTOPHBIX padoT,
yTBEPKJICHHBIE Ha 3aceaHu U Kadepbl TPUKIATHON MaTEMATUKH
(akynpTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U MPUKIaTHON
matemaTuku PI'BOY BO «KyoI'Y», mporokos Ne25 ot 29.06.2016
.




Bun camocrositensaoi | [lepeuenp yaeOHO-METOIUYECKOTO OOSCTICUCHU S TUCITUTIITUHBI

Ne paboThI 110 BBITTOJIHEHUIO CAMOCTOSTEIIbHON PabOThI
1 2 3
MeTtoauueckue yka3aHHs 1O BBITIOJHEHHUIO CAMOCTOSITENbHON
IloaroroBka k paboThI, yTBEpKACHHBIE HA 3aceJaHI U KadeIpbl MPUKIATHON
3 |pereHuIo 3a1a4 u MaTeMaTHKH (PAKyJIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUH U
TECTOB npuxnagHoit marematuku GI'BOY BO «KyoI'Y», nmporokosn Ne25 ot
29.06.2016 1.

Metoanueckue yka3aHus AJs IOJTOTOBKU 3cce, pedeparos,
KypCOBBIX palOT, YTBEP)KICHHbBIE Ha 3acelaHUuU Kadeapsl

4 |TTonroToBKa MOKIAA0B |IPUKIATHON MATEMAaTUKN (HaKyJIbTETa KOMITHEOTCPHBIX TEXHOJIOTUI
u npukiagHoit matematuku GI'BOY BO «Kyol'Y», npotokon Ne25
o1 29.06.2016 1.

Metoanueckue yka3aHHs 0 BBIIIOJHEHHUIO pacyeTHO-TpaduyecKuxX
3aJJaHu i, YTBEPKICHHbBIE Ha 3aceJaHuU Kadeapbl MTPUKIATHON
MaTeMaTUKU (PaKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHH U
[TogroroBka k npurnagHoit MareMatukn @I'BOY BO «Ky0l'Y», mpotokon Ne25 ot
peueHuto pacuetHo- |29.06.2016 .

rpaduyeckux 3amaHuil |MeTtoardeckue yKa3aHusl 11O BBITIOJTHEHUIO CAMOCTOSITETbHON

(PT3) paboThI, YTBEPKICHHBIC Ha 3aCeTaHNHU Kadeaphl MPUKIATHON
MaTeMaTUKH (aKyabTeTa KOMIBIOTEPHBIX TEXHOJIOTHH H
npurnagHoit MmareMatuku @T'BOY BO «Ky0l'Y», mpotokon Ne25 ot
29.06.2016 .

Meroauueckue ykazaHHs 10 BBIIIOJHEHUIO CAMOCTOSTEIIBHOMN
paboThI, YTBEPKICHHBIC HA 3aCeTaHN Kadeapbl MPUKIATHON
MaTeMaTuKu (paKynbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
npukinagHoit matematuku ®I'BOY BO «Ky0I'Y», npotokon Ne25 ot
29.06.2016 1.

TlonroroBka k
TEKYIIEMY KOHTPOJIIO

Y4eOHO-MeToIMUecKue Marepuaabl JJs CaMOCTOSATEIBHOM paboThl 0OOydaronmMXcsl M3
YHCJIa MHBAIKU/IOB U JIUII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) npenocraBustoTcs
B (hopMax, aganTHPOBAHHBIX K OTPAaHUYCHHSIM UX 3I0POBBSI U BOCTIPUATHS HH(POPMALIUHU:

Jist U ¢ HapYIICHUSIME 3PSHHUS:

— B MI€YaTHOU (popMe YBEIIMUYCHHBIM IIPUQPTOM,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

Jns mun ¢ HapyIIeHUsIMH CITyXa:

— B IleyaTHOH (opme,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

Jist T ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBHOTO amapara:

— B IIeyaTHOH (opme,

— B popMe JIEKTPOHHOTO JOKYMEHTA.

JlanHbIil mepedyeHb MOXKET ObITh PacHMpPEeH M KOHKPETU3UPOBAH B 3aBUCHMOCTH OT
KOHTUHTEHTA 00Yy4JaroIyXcsl.

3 Oo0pa3oBarejibHbI€ T€XHOJOTHH

JIeKunoHHBIE MaTEepUalbl PEAIU3YIOTCA C NOMOUIBIO JJIEKTPOHHBIX Ipe3eHTauun. 1lpu
peanu3anuu ydeOHON paloThl MO JUCHUIIIMHE «BBIUUCIUTENBHBIE METOJBD) HCIOJIB3YIOTCS
cienyronmpe o0pa3oBaTeIbHbIe TEXHOIOTHU:

- MHTEpaKTUBHAad [10Ja4ya MaTepuaia ¢ MyJIbTUMEIUIHON CUCTEMOM;

- pa300p KOHKPETHBIX HCCIEI0BATENbCKUX 3a/1au.
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O0beM HHTEPAKTUBHBIX 3aHATHH — 18% 0T 00BbeMa ayITUTOPHBIX 3aHSATHHA

Bupn zanstust | Mcnonb3yemble MHTEpaKTHBHBIE 0Opa3oBaTenbubie | KomnuecTBo
Cemectp
(JI, ITP, JIP) TEXHOJIOTHH 4acoB
4 J HaTepakruBHas mojiava marepuana C 10
MYJbTUMEIUWHON CHCTEMOH. OO6cyxnenmne
CJIOHBIX U JJUCKYCCUOHHBIX BOIIPOCOB.
JIP KomnbrorepHbie 3aHATHUS B pexnmax 2
B3aMMOJICHCTBUS «IIPENOIABATEIND - CTYICHT.
HUTOIo 12

Jnsa nun ¢ OrpaHUYEHHBIMH BO3MOKHOCTSMH 370pPOBbS IIPEAYCMOTPEHA OpraHu3aius
KOHCYJIBTALIMW C UCIIOJIB30BAaHUEM DJIEKTPOHHOW MOYTHI.

4 OueHoyHbIEe CpeacTBa s
NMPOMEKYTOYHOM aTTeCcTAllul

TEKyHIero KOHTPOJIsA ycneBaeMoCTH Hu

4.1 ®oHj OLIEHOYHBIX CPeICTB /IJIsl MPOBeIeHUs TeKYIeH aTTecTanun

@DOHJT OLIEHOYHBIX CPEJICTB IUCIHUIIMHBI COCTOUT M3 CPEIACTB TEKYIIETO KOHTPOJS U
MIPOMEXYTOYHOM aTTECTAllU IO UTOTaM OCBOCHHS TUCHUTLINHBI (9K3aMEHa).

B kauecTBe OLIEHOYHBIX CPEACTB, MCHOJB3YEMBIX I TEKYLIETO KOHTPOJIA
YCIIEBAEMOCTH, TIpEeJIaracTcs mepeueHb BOMPOCOB IO BHITTOJIHEHHBIM Ja0OpaTOPHBIM padoTam,
KOTOpbIEe MpopadaThIBAIOTCS B Ipoliecce OCBOEHUA Kypca. JlaHHBIN MepeueHb OXBaThIBAET BCe
OCHOBHBIE pa3zesbl Kypca, BKIIOYas 3HaHUS, [TOJIy4aeMble BO BPEMsI CaMOCTOATENILHONW PabOTHI.
KpoMe TOro, BaXHBIM JJIEMEHTOM TEXHOJOTHH SIBJISETCS CaMOCTOSATEIBHOE pelicHue
CTyIEHTaMH U cJlaya WHAWBUIYAIbHBIX TPOEKTHBIX 3aJaHUi B KoHIE Kypca. CTyaeHT
JIEMOHCTPHUPYET CBOE PEILICHUE MPENOAaBaTEN0, OTBEYAET HA TOTOJIHUTEIbHBIE BOIPOCHI.

4.1.1 IlpumepHble 3a1aHus A5 3alUTHI J1a00PATOPHBIX pPadoT

3aoanusn k JIP pazoena Ne 2 — Ipubnuscenue gynxyuii (JIP Ne 2)

X y Ne eapuanma | X* X y Ne eapuanma xX*
0,2050 | 0,207921 | 1 0,2064 | 0,8902 | 1,23510| 2 0,8942
0,2052 | 0,208130 | 5 0,2073 | 0,8909 | 1,23687 | 6 0,8973
0,2060 | 0,208964 | 9 0,2082 | 0,8919 | 1,23941| 10 0,8958
0,2065 | 0,209486 | 13 0,2079 | 0,8940 | 1,24475| 14 0,8948
0,2069 | 0,209904 | 17 0,2088 | 0,8944 | 1,24577 | 18 0,8934
0,2075| 0,210530 0,8955 | 1,24858

0,2085 | 0,211575 0,8965 | 1,25114

0,2090 | 0,212097 0,8975| 1,25371

0,2096 | 0,212724 0,9010 | 1,26275

0,2100| 0,213142 0,9026 | 1,26691

X y Ne eapuanma | X* X y Ne eapuanma X*
0,6100 | 1,83781 |3 0,6120 || 0,5400 | 1,66825 | 4 0,5415
0,6104 | 1,83686 |7 0,6124 | 0,5405 | 1,66636 | 8 0,5424
0,6118| 1,83354 | 11 0,6142 | 0,5410 | 1,66448 | 12 0,5436
0,6139 | 1,82860 | 15 0,6163 | 0,5420 | 1,66071 | 16 0,5442
0,6145| 1,82720 | 19 0,6182 | 0,5429 | 1,65734 | 20 0,5451
0,6158 | 1,82416 0,5440 | 1,65322

0,6167 | 1,82207 0,5449 | 1,64987

0,6185| 1,81791 0,5455 | 1,64764

0,6200 | 1,81446 0,5465 | 1,64393
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[0,6225] 1,80876 |

[0,5473] 1,64097 |

3aoanusn k JIP pazoena Ne 3 — Yucnennoe pewenue CJIAY (JIP NoNe 3-5)

Bapunanr 1

2%, +5X, —=3X +X, =
X ~ +4Xx, —-5x +8x =
3X, —2X, +4x, —-7X, =
X, +2X, —3% +X, =
Omeem (1; 2; 1; 2)

Bapunant 3

X,  +4x, =9%, +7Xx, =
2%, X,  +T1X —5X, =
3X, +8x, +3%X; +X, =
X, +X, +2X +3X, =
Omeem (1; 2; 3; 1)

Bapuanr 5

X,  +8X, —7X +3X, =
2%, +3X, +X%X +2X, =
—% +4X, +2X, —-6x, =
11x, -5x, —3%, —-7X, =
Omeem (3; 1; 1; -1)

Bapuanr 7

X, =3X, +12x;, —X,
3%,  +5X, —6X, +2X,
2X,  +X, 45X +3X,
-5x  +9x, +X —-11x,
Omeem (2; 1; 1; 3)

Bapunant 9

2X,  +3X, —5X

3% =X, +2%X; +5X,
—4x, +5X, +3X; +X,

2%, —TX, +4X, +2X,

Omeem (2; 3; 1; 1)

11
20
-11
10

-11
20
29
10

= 20
= 11
= 19
= -33

10
11
-11

12

Bapuanr 2
X,  +4x,
4%, +2X,
S5, +8Xx,

2%, —X,

+8X,
—-3X,
+ X%,

—-3X,

Omeem (2; -1; 1; 1)

Bapuanr 4
X, —5X,
-3X
4x,
—2X%

— X2
+9x,
+ 3X,

+ 6%,
+ 5%,
+ X,

+ 5%,

Omeem (1; -1; 2;2)

Bapuanr 6
X, +3X,
2%,

5%
3%,

+ 4x,
+8X,
+14x,

— 9%,
—3X%,
—9X,
—10x,

Omeem (1; -1; 2; 4)

Bapunant 8

ox,  +4Xx,

2X,  +7X,
-3%  +2X,

X

—8X,
+3X,
— 74X,
+ X,

Omeem (1; -1; 2; -2)

Bapuant 10
5x,  +8x,
—7X%
2%
3%

+11x,
+4x,
+8X,

-9x,
—3X,
+ X,

+ 4x,

Omeem (-1; 3; 2; 1)

—5X,
—X,

—3X,
—4x,

+ 2X,

+X,
—3X,

+7X,
+ X,

+3X,
+5X,

+ X,
+4x,
—5X,
+2X,

+ X,
+7X,
-9x,
+3X,

= 41

= 32



Bapuanr 11
5X,
7%
3X,
2%,

+ X,
+3X,
+4X,
—-6X,

+ 2X,
—5X,
+ 7%,
+ 2X,

+X, =
+2X, =
+X, =
+11x, =

Omeem (-1; 1; 2; 2)

Bapuant 13
Xl

7%
3%
7%

+2X,
- 95X,
+ 4x,
+X,

+3X,
—4X,
+ %,

+8X,

+5%X, =

+9x, =
+3X, =

Omeem (2; 2; -1; 1)

Bapuanr 15

3% +4x, -5x; —-7Xx, =
2X, 47X, —9%; +4x, =
13x, —7x, +5%, —4x, =
2%, +3x, +6%x, —-x, =

Omeem (1; 1; 1; 1)

-10
17

22
11

10

Bapuanr 12

3% +9X, —5X; +X,
2%, +4X, +3X; —TX,
X + X5

=X +2X, +X; +8X,
Omeem (4; -1; 1; 2)
Bapuant 14

2% +X,  +TX +4x,
X, +9X, +3X, —5X,
X, —X,  +5X

4%, +7X, +2%X; +X,
Omeem (3; 4; -1; 1)
Bapuant 16

X, +2X, +X,
2%, +3X, —5%X; +X,
3, —7X, +6x; —3x,
2%, +4x, —-9%x; +6x,

Omeem (-1; 2; 3; -1)

31

39

-12

-27

3aoanus k JIP pazoena Ne 7 — Yucnennoe pewmenue OJY (JIP NoNe 10,11)

Ne BapuanTa | YpaBHeHHE HauanbHoe npubmmkenue Y’ | OTpe30K MHTErpUpOBaHus
1 = .
yoxrcos Y | Y1826 [1.8:2.8]
J5
: y'=X+ cos% Y'(16)=4,6 [1,6;2,6]
3 = :
yoxicos ) |V (0008 [0,6:1,6]
V10
4 y—x+cos) | VOB)=06 [0.5.15]
T
5 = :
yoxicos Y |YLNB3 [17:27]
2,25
6 y'= x+ cos Y Y(14)=2,2 [1,42,4]
€
7 = :
y'= x+cosi yu(1’4) 2,5 [114,214]
V2
8 = :
yoxioos Y |V 0814 [0,8:2,8]
V5
9 = :
yoxicos ) |Y@D=21 [1.2:2.2]
V8
1 = :
0 y'= x+cos L Y'(2.0=25 2.13.1]
Vi1
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H y'= X +sin = y'(18)=2,6 [1,8,2,8]
\J5
e y'= x+sin Y y'(1,6)=4.6 [1,6;2,6]
13 ! _y | Y(06)=08 [0,6:1,6]
= X +5in——
’ 0
14 . .y y'(0,5)=0,6 [0,5,1,5]
= X +5in—=
’ Ji
= y'= x+sinL y'(1,7)753 [1,7;2,7]
T
0 y'= X +Ssin Y y'(L4)=22 [1,4;2,4]
J28
H y'= X +sin y'(08)=13 [0,8;2,8]
Je
18 yoxsin Y |V LDLS [L1:21]
J125
H y'= X +sin L y'(0,6)=1,2 [0,6:1,6]
20 y'= X +sin - y(0.5)=1.8 [1,8;2,8]
15

4.1.2 HpuMeprle 3aJaHUudA JJIA TECTUPOBAHUSA YYalIUXCH

KoHTposib 3HaHUI CTYJEHTOB Ha BCEX ATANax OCYILECTBIISIETCS ITYT€M KOMIIBIOTEPHOTO
TeCTUpOBaHMs. BblaBaeMblil KaXXJIOMy CTYIEHTY UHIMBUIYaJIbHBIN TECT BKIOYaeT nmopsaka 20
3aJJaHU W TEHEpPUpPYEeTCs C TIOMOIIBIO CIEHHAIbHON IMPOTPAMMBI.
TECTUPOBAHMS COCTaBJISET, Kak mpaBuiio, 60 MuH. Hurke mpuBeaeHbl IpUMEPHI JEMO-BEpCUI

TCCTOB.

MHOrouieHa Jlarpanxa:

2. Ilycte TouHOe 3HaueHue A = 500, a nmpubmamxennoe a = 500,50.
OTHOCHUTENbHAS TOTPENIHOCTh MPUOIMKEHHOTO YUCIIa a PaBHA!

3. Ilycts maHa cucTemMa TUHEWHBIN alreOpanyecKuX ypaBHEH Ui, y KOTOPOU CYIIECTBYET
€MHCTBEHHOE peleHue. [Ipu ncnonp30BaHUM METO1a TPOCTON UTEPALUU [IJ1s1 €€ PEIICHUS B
MIPOMEXYTOYHBIX BBIYMCICHUSIX JoMyleHa onmoOka. Torna mpubnmkeHHoe pelieHne cucre -
MBI:

A) y311bl HHTEPIIOJSILINY PACIIONIAraloTCsl Ha pABHOM PACCTOSIHUU JPYT OT JIPYyra;

B) kpaiiHue y31bl HHTEPIOISAINU COBIIAJAIOT C KOHIIAMH OTpe3Ka MHTEPIOIUPOBAHUS;
C) Konm4ecTBO TOYEK MHTEPIOJIAIIUH PABHO CTEIICHH HHTEPIOJISIIMOHHOTO MHOTOWICHA;
D) untepnonsuoHHbBIN MHOTOYJIEH B Y3/1aX HHTEPHOJIALUHA TPUHUMAET 3HAYSHUS

Baaunk 3agaumii
1. Kaxkoe TpeboBaHme ABISCTCSA 00S3aTEIBHBIM IIPH MOCTPOSHUH HHTEPITOJISIIHOHHOTO

UHTEPIIOINPYEMOM (DyHKIIHH.

A) 0,001

A) HaliTH HEBO3MOXKHO;

B) HaliTH MOXHO TOJIBKO €CITH 33JITaHO JJOCTaTOYHO OJIN3KOE K TOYHOMY PEIICHUIO
HayvalbHOE MPUOTUIKEHUE;
C) HaliTH MOKHO TOJIBKO B CITy4ae, KOTJa B MaTpPHIlE CHCTEMBbI HET HYJIEBBIX 3JIEMEHTOB;

B) 0,01

14

D) 0,5

Bpems nposenenus



D) HaiiTu MOXHO.

4. Kakoe u3 yCIIOBUIA HE ABISETCS 0053aTEIBHBIM B ONPEIACICHIH HHTEPIOJIAIMOHHOTO
KyOMYeCKOTO CriiaiiHa?
A) nepBas npon3BOIHAs HA KXKAOM YaCTUUHOM OTpPE3Ke SIBJIAETCS OJTUHOMOM CTEIIEHU
HE BBIILE BTOPOH;
B) BTOpast mpousBoaHas HEMIPEpPHIBHA HA BCEM OTPE3KE;
C) TpeThbst mpOU3BOJHAS HETIPEPHIBHA B TOUKAX «CKICUKN»;
D) 3nauenus cruiaiiHa 3a1aHbl B HECKOJIBKUX TOYKaX.

5. Kakoe u3 cienyronmx yrBepKICHUN BEPHO:

v

x1 x2 X

A) dyakuust y = g’ (x) npubnauxaer GyHKIU0 y = f'(x) B TOUKE X4 JIy4llle, YEM B
TOYKE X ;

B) dyakuusa y = g’ (x) npubanxkaer pyHkiuo y = f'(x) B TOUke X; TaK e XOPOIIIO,
KaK ¥ B TOYKE X,;

C) dynxuust y = g'(x) npubmmkaer pyHkuuo y = f'(x) B TOUKe xq XyXKe, YeM B
TOUKE X, .

6. Ilycte A — TOUHOE 3HAYEHHE HEKOTOPOIl BETUUMHBI. AOCOIIOTHOM MOTPELHOCTHIO
npuOIMKEHHOTO YNCIIa @ Ha3bIBACTCS:
A) HauMeHblIIee JOCTYITHOE YuClio A a , He mpeBocxomsiee |A — al;
B) HanMmeHbIiee ocTyHOE Yncio A a , He MeHbIee |A — al;
C) HauOodbiliee JOCTYITHOE YKCIIO A a , He MeHbInee |A — al;
D) Haubouiblliee AOCTYITHOE YHCIIO A a , He IpeBocxosnee |A — al.

7. Kakoif u3 METOZI0B HE OTHOCUTCS K TOYHBIM METOJIaM PEIICHHS CUCTEM JIMHEHHBIX
ypaBHEHMI?
A) meron I'aycca;  B) meron 3eiinens; C) merox Kpamepa; D) meTton mporoHku.

* v .
8. Ilyctb X - TO4HBIH,a o, P, Yy — npuOIMKEHHBIC KOPH ypaBHeHus f(X) = 0.
Ilo pucyHky ompenenuTe, Kakas U3 TOUYEK SBJISETCS JIydIIMM HpUOIHKEHUEM K KOPHIO?

A)a BB Oy
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9. Kakoe u3 uncesn He ABisgeTcs npudnmxeHneM uucia 1,67352 no HegocraTky:
A) 1,6; B) 1,67, C) 1, 674; D) 1,6735.

10. Kakyro u3 QyHKIIUN HENb3s MOCTPOUTH 1o 20 Toukam?
A) MHTEPNIOIALUOHHBIN KyOUUeCKUH CIIIaiiH;
B) MHOroOusIeH NATON CTENEeHHU, NaloMi Hauaydiuee TpuOIMKeHHe 0 METOly Hau
MEHBIMX KBaJpPaTOB;
C) anreGpanyeckuii MOJIMHOM CTETIEHH He Bhile 19;
D) enuHCcTBEHHBIM HHTEPIOJIALMOHHBIN MHOTOWIEH cTeneHu 20.

11. Kakoli puCyHOK COOTBETCTBYET T€OMETPHUUECKOM MHTEPIPETAIIMHA METOa TpaNleIIuii Yuc
JIEHHOTO UHTETPUPOBAHUS?

¥ .

A) B)
X
¥ ¥
fib)
> y=1®

© f(a) ,/i:;sﬁ

18}

a b x

12. Vpasuenue f(X) = 0 Ha orpeske [b; C] umeer Tpu kopHst 0, P, y. [Toas3ysick puCyHKOM,
ONpe/enTe, KAKOW KOPEHb MOJYYUTCS B PE3YNIbTaTe MPUMEHEHHS METO/1a TOJIOBUHHOTO
nenenus? A) d BB C)y D) orBeruts Hemb3s
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v = f(x)

b - a\/ B T\I -

13. Ipu 3ameHe KpaeBoil 3ajaul CETOUHOM MCTIOIB3YIOTCS (POPMYIIBI:
A) MHTEpNOIUPOBAHUS MHOTOUJICHAMH;
B) uncnenHoro nHTerpupoBaHus;
C) uncnennoro auQpepeHITIPOBAHUS;
D) npubnurkeHus no MeToly HAaMMEHbBIIMX KBaJIpPaToB.

14. Onpenenure konuuecTBO 3Havanmx 1nudp B uncie 0,000012305613
A) 3; B) 7, C) §; D) 12.

2 —02 03 04

03 -3 1 —14

0.7 —-08 4 26
-05 1.2 =25 -5

15. SBnsercs mu marpuna MaTpulel ¢ mpeobasaroneii raBHOM

IUaroHalbI?
A) sBasercs;
B) Her, T.x. B 1-0i1 cTpoKe HapymaeTcsi ycJIoBUE MpeoOdiaaHusl TTIaBHOM TuaroHau;
C) Her, T.K. BO 2-0l CTpOKE HapyIaeTcs yCIOBHUE Mpeodiafanus IITaBHON TUAroHaH;
D) uer, T.x. B 3-011 CTpOKe HapyIAETCs YCIOBUE MPeoOiaaHusl ITIaBHOM TuaroHaiu;
E) Her, T.x. B 4-011 cTpOKe HapyIlIaeTcsl ycIOBHUE MpeodiagaHus IIaBHOW IMaroHay.

16. Tounoe 3nauenue A = 521499, a npubnmxénnoe a= 521500. Onpeaennute KOITUIECTBO
BEPHBIX U B yKclie a?
A) 6; B) 5; C) 4; D) 3.

17. Tounoe 3nauenne A = 0,0046038, a mpubnmxénnoe a= 0,004603.
OmnpenenuTe KOJIMYECTBO BEPHBIX 3HAYAIIMX HUQp B yucie a?
A) 5 B) 4, C) 3; D) 2.

18. Kakoe 13 yncen uMeeT Takou ke MOPSIIOK, KaKk U Yuciio 2,5 #1073
A) 0,008; B) 107 C) 0,56*%10™: D) 0,00025.

19. Iyctp 3amana kBaapaTudHas QyHKUHS y(X) ¥ TOUYKH: Xo, X1 =Xg +h, X = X1 + h. Kakas u3
Gopmyn naér TouHOE 3HAUCHHE?
, y(xq)-y(xg) , y(x3)=y(xg).
Ay ()= == By ()= ===

2h
) y'(XO) — Y(x1)’—13"(x0); D) y'(xl) — y(p)-y(xq)

h
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20. HNutepnoasuuonubiii MuorowieH Hetorona 3agan popmymoir N = 1-2(x-1)+3(x-1)(x-3).
Kakoe 4mco ABIsSeTCs 3HaYCHUEM 3alaHHON (DYHKIIMH B OJJHOM U3 TOUYEK HHTEPIIOJAIMH?

A) -4 B) 12; Q) 17; D) 29

21. JIns kaxaoro u3 mpuOIUKEHHBIX METOAOB OTHICKAHHS KOPHS ypaBHEHUSI TOCTATOUYHO
3a7aTh OJTHO HAYaJIbHOE MPUOIMIKEHHE:
A) meTon xopn; B) meton cexynmx;
C) MeTox KacaTeIbHBIX; D)meron moIOBUHHOTO JIEICHHUSL.

22. Kakoe u3 yrBepxkAeHUI 0 MeTojie Dityiepa peiieHust 3a1aun Komm He sBIsSETCs BEPHbBIM:
A) mertop Diinepa UMEET BTOPOU MOPSAAOK TOUHOCTH;
B) meron Ditnepa sBisieTcs yacTHBIM ciiydaeM MeTtoja Pynre-KyrThi;
C) Merox Diinepa SBIISIETCS YaCTHBIM CIIydaeM METOJIa Pas3lIoKEHHUs peIieHus B psija Teinopa;
D) B BeUMCICHUSAX 3HAYCHHUH TPUOIMKEHHOTO PEUICHUS TTPU TIEPEXO0JIC K CIEAYIOIMEeH TOYKe
JIOTTYCKAeTCsl MEHSITD IlIar

23. Kakoii u3 MeTo/I0B petieHus 3aaaun Koum: y' = f(x;y), y(X0) = yo SBISETCS MHOTOIIA-
TOBBbIM?
A) meton Anamca; B) merox pasnoxenus no gopmyne Teitnopa;
C) meron Pynre-Kyrtsi; D) meron Ditnepa.

24. VHTepnoasauHOHHBIA MHOTOUYJIEH KAaKOM CTETIEHU UCIIONIB3YEeTCs Uil TOCTPOEHUS KBaAparTy-
pbl CUMIICOHA YU CIIEHHOTO UHTETPUPOBAHUS?

25. Kaxk Ha3blBaeTcs IPOLECC YCTAHOBJIEHUS IPOMEKYTKOB, B KaX/1I0M U3 KOTOPBIX COIAEPHKHUTCS
POBHO OJIUH KOPEHb YpaBHEHUs?

26. Ilycth 3aaHbl 3Ha4eHUs (PyHKIIUU HA pAaBHOMEPHOM CETKE Y3II0B X0, X1, ..., Xn, N > 2.
CKobKO KOHEYHBIX pa3HOCTEH BTOPOTO MOPSIKA MOKHO BBIYUCIUTH?

27. CymecTByeT JM IOJIMHOM, KOTOPBIN IIPU UCIOJIB30BAHUHM METO]a HAMMEHBIIMX KBAIPATOB
JUIS anmpoKCUMAIMY TaOIUYHO 3aJaHHON (yHKIIUH MTPOXOAUT Yepe3 Bce 3aJaHHbIE TOUKH ?

28. Tlycte mnst oTeickaHus KOpHs ypaBHeHUs f(X) = 0 Ha oTpeske [ o;p] uCHoONB3yeTcss METOT
MOJIOBUHHOTO JieieHus. Kakoe MUHUMaIbHOE KOJIMUECTBO UTepalliii MoTpedyeTcs 1Jis TOro,
4TOOBI HAUTU KOPEHb YPAaBHEHMSI C TOYHOCTBIO €7

29. Tlycte 3amansl y3ibl Xo = 0, X1 = 0,5 n Xy = 1. YCTaHOBHUTE COOTBETCTBUE MEX/Ty Ha3BaHUSIMU
MHOTO4YWICHOB U UX (popMynamu:

1) UMJT A) 5-4(x-1)%;

B) 1+8x-4x;
2) UMH niig uHTEpOoaupOBaHUS «BHEPEI» B) 1+6x-4x(x-0,5);

I) 4+4(x-0,5)-4(x-0,5)%;
3) UMH nis MHTEpIIOIMPOBaHUS «HA3a ) ) 5+2(x-1)-4(x-1)(x-0,5);

E) 10x(x-0,5)- 16x(x-1)+2(x-0,5)(x-1).

30. Ilpu pemennn ypaBHernus f(X) = 0 mpuOIMKEHHBIM METOIOM JIEBAsi YaCTh YPABHEHHUS 3aMe-
HSETCS HOBOH (hyHKIMEl. YCTaHOBUTE COOTBETCTBUE MEKIY Ha3BaHHUSIMU METOJIOB H I'e0 -
METPUUYECKOW MHTepIpeTanueil GyHKINH, 3aMEHSIONIEH UCXOAHYIO:

1) meron HetoToHa; A) npsimas, napajienabHas KacaTelIbHON B 3aJJaHHON TOYKE M MPO-

XOJAIIasl Yyepe3 TEKyllee MpuOINKEHUE;
b)kacarenbHas B TOUKe, SIBISIOILEHCS TEKYIIMM MPUOINKEHUEM;
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2) MeToJ1 XOpx; B) npsimas, npoxoasias yepe3 TOUKH, abCIUCChl KOTOPBIX Mpej -
CTaBJISIIOT OO0 J1Ba OCIIEI0BATENBHBIX TPUOIMKEHUS K KOP-
HIO;

3) METOA CeKyLLMX; I') npsimas, mpoxoasias yepe3 TOUKH, a0CIUCChl KOTOPBIX SIBJIS -
FOTCSI KOHIIJaMH OTpE3Ka, Ha KOTOPOM COJIEPKUTCS KOPEHB
UCXOIHOMN (DyHKUIHH.

31. Boibepute Hy)KHbIE YTBEPKICHUS U PACIIOJIIOKHUTE B MPABUIBHOMN IOCIIEI0BATEIbHOCTH 3Ta
bl IPAKTUYECKOW OLIEHKH MOTPENIHOCTH YMCIEHHOTO MHTErPUPOBaHms 1o paBuiy PyHre:
A) pa3OueHue oTpe3Ka HHTETPUPOBaHUsI Ha N paBHbBIX YacTell U BHIYMCIICHHE HHTErpajia
I, IO HEKOTOPOH YU CIIEHHOU opmyIie;
b) Beruncnenue unrerpana I no ¢popmyne Herotona-JleitObnuna;
B) Brruncienue naTerpaiia J, mo HOBOM YnCIEHHOU GopMyIie;
I') pa3buenue oTpe3ka HHTETPUPOBAHUS Ha 2n PaBHBIX YaCTeW U BHIYMCIIEHUE HHTETpaia
I, TIO TOH e YuCIeHHOH (opmyre;
/1) pa3buenne oTpe3ka HHTETPUPOBAHUS HA 2n PaBHBIX YacTel U BBIUMCIICHUE HHTErpalia
I, IO HOBOW YHCIIEHHOH (opMmyIie;
E) Bb100p TOYHOCTH € 1 Uncia pa3OueHUi n;
2K) BbIOOD UKClia TOYHOCTH N ¥ BBIYMCIIEHUE TOYHOCTH € T10 YHCITY 1;
3) BEIOOP HOBOI TOYHOCTH &;
W) n3ameHeHne yncia pa3dueHuit n ¥ TOBTOPEHUE BBIUMCIICHU
K) okoHuaH¥e BBIYMCICHUH B ClTydae BBIOTHEHU | [, — J,| < & uim epexon K cie-
JYIOIIEMY 11Iary B IIPOTMBHOM CIIy4ae;
JI) okoHYaHHUE BHIYHMCIICHUH B CIydae BBIOMHEeHUS |[, — I| < & Wn mepexo K clie/tyro-
[ieMy IIary B IPOTUBHOM CIIy4ae;
M) oxoHUaHHE BBIYHCICHUH B ClIydae BBIOMHEHHUS |, — J,,| < € wnm nepexon k cie-
JYIOIIEMY 11Iary B IPOTHBHOM CITy4ae;
H) okoHYaHME BBIYHMCIICHUH B CIydae BBITIONHEHUS |, — J,| < & v nmepexon k cie
JYIOIIEMY ILIary B IIPOTMBHOM CIIy4ae.

32. OnpenenuTh KOJIUUYECTBO pa3OMEHUM OTpE3Ka , TOCTATOYHOE JIJIsl BEIYMCIICHUS HHTETpalia
3 o
fl In xdx MeTo1IoM Tpamnenuu ¢ TOUHOCThIO € = 0,01;.

4.2 @D oHJ 01IE HOYHBIX CpeacCTB AJisl IPOBEACHUS l'lpOMe)KyTO‘lHOﬁ aTrecranumu

4.2.1 IlpumepHbIii IepeYeHb BONPOCOB K IK3aMeHY

1. Wcropus u sTanbl pa3BUTHS BBIYHCIMTEIBHOW MaTeMaTHKH, U €€ POJib B NMPUKIAIHBIX

HayKax.

[MpubnmxkénHbIe Yncia, NX a0COMOTHBIE M OTHOCUTENIBHBIE TIOTPEITHOCTH.

3. CrokeHHWe W BBIYMTAHWE MNPUOMMOKEHHBIX YHCEl. YMHOXEHHE W JICJICHHE

NPUOIMKEHHBIX YHCETT.

4. TlorpemHOCTH BBIYMCICHHS 3HaueHUW  ¢yHkumu. OrmnpeneneHue  JAOMYCTUMOM

MOTPEIHOCTH apTYMEHTOB IO JIOTYCTUMOM IMOTPEIHOCTH (DYHKITUH.

AnmnpoxcuManus ceTouHbIX QyHKIUN. MHTEpmoanpoBaHue.

CnnaiiH-uHTepnoaauus. MeToa HauMEeHbIIMX KBAaPATOB.

NurtepnonsiiimonHeiii MHOTOWIEH Jlarpanixa.

NuTtepnonsumonHbiii MHOTOWIEH HbtoTOHA.

Cxema DiiTKeHa.

0. OcHoBuble onsaTus yucinenHoro pemenuss CJIAY. IlocranoBka 3amaun. Merox ["aycca.
Cxema l"aycca ¢ BEIOOPOM TJIaBHOTO AJIEMEHTA.

N

HBoOooo~NoO
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11. Kommakrnas cxema ['aycca ms pemenus CJIAY.

12. Beruncrnenue onpenenuTeneit MaTpuil.

13. Beruucnenue 35eMeHTOB 00paTHOM MaTpuilbl MeToioM [aycca.

14. Pemenus CJIAY MeTomoM mpocToil uTeparum.

15. Metopn 3elinens pemenus CJIAY.

16. Metox HetoToHa A71s1 CHCTEMBI IBYX HEITMHEWHBIX YpaBHEHUH.

17. Meton mpocToi UTepaliiu ISl CHCTEMBI JBYX HEITMHEHHBIX ypaBHCHUH.

18. ®opmynsl  ymcnennoro auddepenuupoBanus. llorpemmHocTH, BO3HHUKAIONME MPHU
YUCICHHOM T epeHITUPOBAHNH.

19. Beibop onTHMabHOTO IIara YucIeHHOTo U (pepeHIInpOBaHU.

20. Yucnennoe unrterpupoBanue. Kpaaparypusie (GopMynbl ¢ paBHOOTCTOSIIMMH Y3JIaMH.
®dopmyna tpanenuit, popmyna Cumriicona, opmymna Herotona.

21. Bei6op miara naterpupoBanus. Kagparypueie dopmyinsl ['aycca.

22. laTerpupoBaHye ¢ MOMOIIBIO CTEMEHHBIX PsioB. MHTErpansl OT pa3pbIBHBIX (DyHKIIUHA.
HuTerpansl ¢ 0ECKOHEYHBIME TTPE/ISIIaMHU.

23. 3amaua Komm mst O1Y. Metoa nocnenoBaTenbHbIX MPUOTHKEHUH.

24. 3anaua Komm mst OAY. Metox Ditnepa u ero Moaupukamuy.

25. 3amava Komm mist O1Y. Merop Pyrare-Kyrra.

26. 3agaya Komm s O]Y. Meron Anmamca.

27. Pemenne xpaeBbix 3amad uist OJ1Y. TlocranoBka 3amaun. MeTos KOHEUHBIX Pa3HOCTEH
JUISL TMHEHHBIX U (QpepeHInaIbHbIX YpaBHEHUN BTOPOTO MOPSAIKA.

28. Pemenne kpaeBbix 3a1a4 411 OJ[Y. Meron nporoHku.

29. Pemenne kpaeBbix 3a1au st O/1Y. Meron [Nanépkuna.

30. Pemenue kpaeBwix 3amau s OJ[Y. MeToa KoJIIoKaiuu.

31. Metop ceTok aisi ypaBHEHUM ¢ YaCTHBIMU MTPOU3BOAHBIMU.

32. Metog cetok mist 3amaun Jupuxie.

33. MeTtoa NMpOroHK! I ypaBHEHUS TEMIOTTPOBOHOCTH.

34. MeTto ceTok AJisi ypaBHEHUH MapaboIudecKoro TUIIA.

35. MeTtoj ceTok Jiisl ypaBHEHHH THIIepOOIMYECKOTO THIIA.

4.2.2 Kputepuu oneHKu

OneHKa «OTIMYHO:

— CHCTEeMaTU3UpPOBaHHbIE, INTYOOKUE U MOJIHbIE 3HAHUS 110 BCEM pa3jieiaM JUCIUIUIMHBL, a
TaKoKe MO0 OCHOBHBIM BOIIPOCAM, BBIXOISAIMM 32 MPEAebl yueOHOH MporpaMmebl;

— TOYHOE UCII0JIb30BaHUE HAYYHOU TEPMUHOJIOIUH CUCTEMATUYECKU TPaMOTHOE U
JIOTUYECKU MPAaBUIIBHOE U3I0KEHHUE OTBETa Ha BOIIPOCHI;

— Oe3ynpevyHoe BIIaJICHNE HHCTPYMEHTapUEM YIeOHOW JAUCHUTUINHBI, YMEHUE €TO
3((}EeKTUBHO HMCIOJIb30BATh B [IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]ay;

— BBIp@XEHHAas CIIOCOOHOCTh CAMOCTOSATENIFHO M TBOPYECKH PElIaTh CIIOKHBIE TPOOIEMBI U
HEeCTaHapTHBIC CUTYAIIHH;

— MOJHOE U TIIyOOKO€ YCBOEHHME OCHOBHOM U JIONOJIHUTENBHOM JIUTEPATYpHI,
PEKOMEHJOBaHHON y4eOHON TTPOrpaMMOi MO AU CHUIIIINHE;

— YMEHHUE OPHEHTUPOBATHCS B TEOPU X, KOHIETIIUAX U HAIIPABJICHUSX JUCIUTUINHEI 1
JlaBaTh UM KPUTHUYECKYIO OLIEHKY, UCIIOJIb3ysd HayUHbIE TOCTUKEHUS JPYrUX AUCLHUILINH;

— TBOPYECKAsk CaMOCTOsATENbHAas paboTa Ha MPAKTHUYECKUX/CEMUHAPCKUX/Ta00paTOpHbIX
3aHATHSX, AKTHBHOE Y4acTHE B TPYIIIOBBIX OOCYKICHUSX, BBICOKU I YPOBEHB KYJIbTYPHI
UCIIOJTHEH U 3a/1aHU;

— BBICOKH YpOBEHb C(POPMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMmme
KOMITETEHIINH.

O1eHKa «XOpOILOY:
— A0CTAaTOYHO IMOJIHBIC U CUCTEMATU3HPOBAHHBIC 3HAHHWA 110 AU CIHUTIIINHE,
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— YMEHHE OPUEHTUPOBATHCS B OCHOBHOM TEOPHSIX, KOHLIEIH X U HAPABICHUSIX
JUCUUIIJIMHBI U JJaBaTh UM KPUTHUYECKYIO OLICHKY;

— UCIOJB30BAHNE HAYYHON TEPMUHOJIOTUH, TIMHTBUCTUYECKHU U JIOTUUECKU MPABUIBHOE
U3JI0’)KEHHE OTBETA Ha BOMPOCHI, yMEHHUE JieflaTh 000CHOBaHHBIE BHIBOJIbL;

— BJIaJIECHUE UHCTPYMEHTAPUEM IO AUCIUILIMHE, yMEHUE €T0 UCIIOIb30BATh B TOCTAHOBKE
U PCIICHUH HAYYHBIX U MPOPECCHOHATBHBIX 3a/1a4;

— YCBOGHHE OCHOBHOM U JIOTTOJTHUTEILHOMN JIUTEPATyphl, PEKOMEH IOBAaHHOHN y4eOHOM
MpOrpaMMOi MO JTUCLUIIINHE;

— caMOCTOsATEeIbHAs padoTa Ha MPAKTUUECKUX 3aHATUSAX, YUACTHUE B TPYIIIOBBIX
00CYXJIEHUSX, BBICOKHI YPOBEHb KyJIbTYpbl HCIIOJIHEHUS 3aJaHHi;

— cpeaHui ypoBeHb c(HOPMHUPOBAHHOCTH 3asBIICHHBIX B pabouell mporpamme
KOMIIETEHIINH.

O1eHKa «yOBIETBOPUTEIBHON:

— IOCTATOYHBIH MUHUMAIbLHBIA 00bEM 3HAHUH 110 JUCILUIIINHE;

— YCBOEHHUE OCHOBHOM JIUTEPATyphl, PEKOMEHA0BaHHOM yueOHOM MporpaMMoii;

— YMEHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIEIIIUAX U HAIPABJICHUSX I10
JUCLHUIIJIMHE U JaBATh UM OLICHKY;

— UCIIOJIB30BAHNE HAYYHOU TEPMUHOJIOTUHU, CTHIIMCTUYECKOE U JIOTUYECKOE U3II0KEHHUE
OTBETa Ha BOIIPOCHI, YMEHHUE JIeNIaTh BBIBOJIBI 0€3 CYIIIECTBEHHBIX OIIMOOK;

— BJIaJICHUE UHCTPyMEHTapueM y4eOHOM IUCHUIIIMHBI, YMEHUE €T0 UCI0JIb30BaTh B
pELICHUH TUIIOBBIX 33/1a4;

— YMEHUE I10J] pyKOBOJCTBOM IIPENOAABATEINS pellaTh CTAaHAAPTHBIC 3a/1a4H;

— paboTa moJ1 pyKOBOJCTBOM IIpEIoAaBaTelsi Ha MPAaKTUYECKUX 3aHATHSX, TOMYCTUMBIN
YPOBEHb KyJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

— JI0CTaTOYHbIA MUHUMAJIbHBIN YPOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueit
MporpaMMe KOMITETEHITUM.

O1ieHKa «HEeyI0BIETBOPUTEIBLHOM:

— (pparmMeHTapHbIEC 3HAHUS 110 AUCLUIINHE;

— OTKa3 OT OTBETa (BBIMOIHEHUSI MICbMEHHOU pa0bOThI);

— 3HaHUE OTAEIbHBIX UCTOYHUKOB, PEKOMEHJJOBAaHHBIX y4eOHOM mporpaMmoi mo
JUCLUILINHE;

— HEYMEHME UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIMuue rpyobIx ommooK;

— HU3KUU YPOBEHb KYJIbTYPbl MCIIOJHEHUS 3alaHUH;

— HU3KHH ypOoBEHBb C(OPMUPOBAHHOCTH 3asIBICHHBIX B pa00o4ell mporpaMme KOMIETSHIIH.

OueHouHblE CpeICTBA JJI1 MHBAIMWJIOB W JHUI C OIPAaHUYEHHBIMU BO3MOXXHOCTSIMU
3JI0pOBbSI BBIOMPAIOTCS € YIETOM MX UHIMBUAYAIbHBIX ICUXO(PU3UUYECKUX OCOOEHHOCTEH.

— MIpU HEOOXOAMMOCTH MHBAIMIAM U JIULAM C OTPaHUYEHHBIMU BO3MOKHOCTSAMH 3/10POBBSI
IIPEIOCTABIISIETCS JOTIOJIHUTENBHOE BpEMS [l TIOJTOTOBKY OTBETA HA DK3aMEHE;

— IIpU IPOBEIEHUH IIPOLIEYPhI OLIEHUBAHUS PE3YAbTATOB O0YYE€HUSI MHBAJINJIOB U JIUII C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMU 310POBBsI IIPEYCMaTPUBAETCS MCIOIb30BAHNE TEXHMYECKUX
CpEeACTB, HEOOXOAUMBIX UM B CBSI3U C UX WHIUBUIyaIbHBIMU OCOOCHHOCTSIMHU;

— IIp1 HEOOXOIUMOCTH JUIsl O0Y4aIOIMXCA C OTPAHMYEHHBIMUA BO3MOKHOCTSIMU 3710POBbsI 1
MHBAJIUOB [IpoLieypa OLEHUBAHUSI PE3YJbTaTOB OOYYEHUS 110 TUCIUIIIIMHE MOXKET
IIPOBOJIUTHCS] B HECKOJIBKO JTaIlOB.

[Iponienypa oueHUBaHUS PE3YIHTATOB OOYYEHHUS] MHBAJIWJIOB U JHUL[ C OrPaHUYEHHBIMU
BO3MOXHOCTSIMH 3/10pPOBbSl 10 JUCHMIUIMHE (MOIYNIO) IperycCMaTpUBaeT IPEJOCTaBJICHUE
uHpopMaruu B QoOpMax, aZalTUPOBAHHBIX K OTPAHUYEHUSIM HX 3I0POBBSI U BOCHPUSITHUS
uHpopMaluu:
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JUis a1 ¢ HapyIIEHUsAMH 3pEHUS:

— B IIe4aTHOU (hpopMe yBETUUECHHBIM IIPUPTOM,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

JUis u ¢ HapyIIEHUsAMH CITyXa:

— B IIeyaTHOH (opme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JUis u ¢ HapyIIeHUsAMH OMIOPHO-/ABUTATEIbHOIO anmapara:

— B IieyaTHOH (opme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JlaHHBIN TepedyeHb MOXeT ObITh JONOJHEH M KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT

KOHTHHTEHTa 00yJaromMXCsl.

5 IlepeyeHb OCHOBHOW H JAOMOJHHUTEJHLHOH Y4yeOHOW JMTepaTypbl, HEOOXOAUMOIi
AJIs1 OCBOCHHUS TUCHUIITHHBI

5.1 OcHoBHas JuTEpaTypa

baxsanos H.C., Xuakos H.II., KoGenpkoB I'.I. UncnenHsie MeToapl: yaeOHOE mocobue
JUIsSL CTYICHTOB BY30B. — 7-¢ u3a. — M.: BUHOM. JlaGoparopus 3nanuii, 2011. — 636 c.
(15+60 5K3.)

AmocoB A.A. BeruncnurtenbHble METOABI [DJIEKTPOHHBINA pecypc]: yueOHoe mocobue /
A.A. Amocos, 0.A. lyounckuii, H.B. Konuenosa. — CIIG.: Jlans, 2014. — 672 c. —
Pexxum noctyma: https://e.lanbook.com/book/42190#authors.

baxeanoB H.C. UucneHHble MeTOnbl [DNEeKTpOoHHBIA pecypc]: yued. mocobue / H.C.
baxsanos, H.I1. )Kunkos, I'.'M. KoGenbkoB. — M.: U3narensctBo "JlabopaTopus 3HaHUM",
2015. — 639 c¢. — Pexxum goctyna: https:/e.lanbook.com/book/70767.

baxsanos H.C. Uucnennbie MmeTonsl. PemieHus 3agad v ynpakHEHHs [DJIEKTPOHHBIN
pecypc]: yue6. mocodme / H.C. baxsamoB, A.A. Kopue, E.B. UmxonkoB. — M.:

Hn

WznatensctBo  "JlaGoparopust 3uHanmii"”, 2016. — 355c¢. — Pexum npocryna:
https://e. lanbook.com/book/90239.

Hpoborenko M.W. Metonsl BeuncieHuid: npaktukym / M. W. Jlpoborenko, B. T.
Jlexxnes, A. H. MapxkoBckuii; M-Bo OGpa3zoBanus u Hayku Poc. @denepannn, Kydanckuii
roc. yH-T, Kad. BeumcnurensHbix TtexHonmoruii. — Kpacnomap: KyOanckwmii
rocyaapcTBeHHbIN yHuBepcuteT, 2009. — 46 ¢. (46 5x3.)

[HeBnoB I'.C. YncrnenHsle METOIbI JUHEHHOW anreOpbl [DJeKTpOHHBINH pecypc]: yueo.
nocobue / I'.C. Illenos, O.I'. KprokoBa, b.1. Mei3aukoBa. — CI16.: Jlaas, 2011. — 496 c.
— Pesxum mocryna: hitpsi//e. lanbook.com/book/1800.

I[JISI OCBOCHHUA JUCHHUIIIIMHBI UHBAJIUAAMU U JIMIIaMH C OTPAHUYCHHBIMU BO3MOKHOCTAMU

370pOBbS UMEIOTCSI M3JaHUsl B 3JEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEYHBIX CHUCTEMaX
«JIanp» u «OpaiT.

1.

2.

5.2 lonmotHMTEIbHAS JIUTEPATYpa

Bepxounkuit B.M. Yncnennsie Metozpl. JInHeiHas anrebpa v HeIMHEHHBIE YpaBHEHUS
[Tekct]: yueOHOe mocoOue st CTyAEHTOB MaT. U HHIXKEHEPHBIX CHell. BYy30B. — M.:
Beicmas mkomna, 2000. — 266 c. (16 2K3.)

lNappunmna O. H. , 3axapos 0. H. , ®omuna JI. H. YuciienHble MeTOABI [DIEKTPOHHBIN
pecypc]: yae6HOoe mocobme. — KemepoBckuii rocynapcTBeHHBIM yHuBepcutet, 2011. —
238 c. — Pexum JocTyna:
http//biblioclub.ru/index.php?page=book view red&book id=232352.

Cob6oneBa O.H. BBeneHue B 4HClIEHHbIE METOJbI [DJIEKTPOHHBIN pecypc]: yueOHoe
nocoobue. — HoBocubupck: HITY, 2011. — 64c. — Pexum pgocrymna:
http//biblioclub.ru/index.php?page=book view red&bhook id=229144.
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6 Ilepeyensn pecypcoB HH() OPMALHMOHHO-TE1€ KOMMYHHKAIHOHHOMI ceTH
«HHTEepHET», HE0OOXOAUMBIX /151 OCBOCHHUS TUCHMIIIUHBI

1. Yucnennsle MeToapl. YueOHOe mocobue | Yuurtech.py [DnekrpoHHbiii pecypc]. - URL:
http//www. uchites.ru/chislennye metody/posobie.

2. YucieHHBIC METOABI JIMHEHHOW anreOper - MathHelpPlanet [Dnekrponnsiii pecypc]. -
URL.: http://mathhelpplanet.convstatic.php?p=chislennye- metody- linyeinoi-algebry.

3. Buxunemusi, cBobonunas suuukinoneaus — Wikipedia [Dnexkrponnsiii pecypc]. - URL:
http://ru.wikipedia.org.

4. DnexTpoHHO-OMOMMOTEYHast cucTema M3marenscTBO «JlaHby [DIEKTpOHHBIA pecypc]. -
URL: http//e.lanbook.com.

5. Hayunas snexkrponHas OuOnmoreka B pamkax mpoekra demepanibHOro areHTCTBa IO
Hayke W MHHOBaIMAM [DiekTtpoHHbIi pecype]. - URL: http://elibrary.ru.

7 MeTonnqecm[e PEKOMEHAALIUMHU 110 OPraHv3alui U3y4Y€HUSA JUCHUIIIMHBI

VYuebHasg JeqaTelbHOCTh MPOXOJUT B COOTBETCTBMM C TpaduKoM yd4eOHOro mpolecca.
[Iponiecc camocTrosiTenbHOW pPAaOOTHI KOHTPOJMPYETCS BO BpeMs ayAUTOPHBIX 3aHATHH U
UHJUBUIYaJIbHBIX KOHCYIbTalMi. CaMocTrosTenbHas paboTa CTyJEHTOB IPOBOAUTCSA B (opMe
M3Yy4EHUS OTAEIbHBIX TEOPETUYECKUX BOIPOCOB I10 MPEAIaracMoi JUTepaType.

[To xemaHUIO CTyAEHTA MpeIaraeTcs Haucanue pedepara Ha BHIOpaHHYIO UM TeMy (110
COITIaCOBAHUIO ¢ IpenojaBaresneMm). Jlns HamucaHus pedepaTa HEOOXOOUMO M0100paTh
auteparypy. OOlee KOITMYECTBO JIMTEPATYpPHBIX UCTOUHUKOB, BKIIOUas TEKCTHl U3 MHTepHeTa,
(myOnmUKauy B XKypHalax), JOJDKHO COCTaBIIATh He MeHee 10 HamMeHOBaHWN. YUeOHHMKH, KakK
IIPaBUJIO, B IUTEPATYPHBIE HUCTOUHUKH HE BXOIAT.

Pedeparsl BoImoNHSIOT Ha Juctax ¢opmara A4. CTpaHMIIBI TEKCTA, PUCYHKH, (OPMYIIbI
HYMEpPYIOT, PHUCYHKH CHa0XXaloT TOPUCYHOUHBIMH HaamucsaMu. TekcT creayer nedararb
mpudrom Nel4 ¢ wuHTEpBaIOM MeEXay CTpokamMu B 1,5 wmHTepBana, 0e3 HEIONMyCTHMBIX
cokparieHuii. B koH1e pedepara JOKHBI OBITH CIETaHbI BBIBOIBI.

B xoH1e paboThI MPUBOASAT CIUCOK UCIIOIb30BAHHBIX HCTOYHHKOB.

Pedepat nomkeH ObITh MOJMMCAH CTYIEHTOM C YKa3aHUEM J1aThl €€ OPOPMIICHHUSL.

PaboThl, BeIMOTHEHHBIE 0€3 COOMIOACHUS MTEPEUNCIICHHBIX TpeOOBaHM, BO3BPALAIOTCS
Ha JJOpaboTKYy.

BeinonHeHnHas cTygeHToM paboTa ompezensercss Ha IPOBEpPKY IpernojaBaTeiio B
YCTaHOBJICHHBIE CpOKH. Eciin y mpernogaBarens ecTh 3aMeyaHus, paboTa BO3BPALACTCS U TOCTE
UCIpaBiieHUuH 1100 BHOBb OTIIPABJISIETCS] HA IIPOBEPKY, €CIIM UCIPABJIEHUS CYLLIECTBEHHBIE, TM00
IPENBABISAECTCS Ha €€ 3allMTe.

[TpumepHBIC TeMBI peepaToB:

. Meron nporonku npu pemieanu CJIAY.

. Haxoxxnenne coOCTBEHHBIX 3HAYEHUIM MaTpPUIIBI.

. IHTeprionsums ¢ HepaBHOOTCTOSIIMMHU Y3JIaMHU.

. HUucnennoe nuddepeHinpoBaHue.

. Meton MonTe-Kapno npu 4ncieHHOM HHTETPUPOBAHUH.

. Meron HeroTOHa nIpu peIICHUN HENMHEWHOTO YPaBHEHUSI UM CUCTEMBI YPAaBHEHUM.
. HesiBapie metoapl Muinina u I'upa npu pewennu OJ1Y.

. UncneHnHple METOIbI ONITUMHU3ALIUY.

0NN h W —

B ocBoeHMU IMCLUILIMHBI UHBAIUAAMU U JULAMHU C OTPAHUYEHHBIMHA BO3MOKHOCTAMHU
300pOBbs OOJNBIIOE 3HAUEHHWE HMMEET HHAMBHUIyaldbHas ydeOHas paboTa (KOHCYIbTALlUHM) —
JIONOJIHUTENBHOE Pa3bsCHEHHE y4eOHOro MaTepuana.

WHnuBuyalbHbIE KOHCYIbTallMM [0 MpPEeIMETy SBJBIIOTCA BaXHBIM  (HaKTOpPOM,
CIOCOOCTBYIOIIIMM WHAWBHAyAIN3alUH O0y4YE€HUSI U YCTAHOBJIEHUIO BOCITUTATEIBHOTO KOHTAKTa
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MCXKAY IMpernoJaBaTcjicM H 06y‘IaIOHII/IMC$I HHBAJILJIOM MWK JHUOOM C OI'PaHUYCHHBIMH
BO3MOJXHOCTAMHA 310POBbA.

8 IlepeyeHb MH(OPMALUOHHBIX TEXHOJIOIHI, HCIOJIb3yeMbIX NPU OCYIIECTBJIe HUM

00pa3oBaTeIbHOIO NMpoUecca Mo JUCHUILIHHE (MOAYJI0) (MPH HEOOXOAUMOCTH)

8.1 IlepeyeHs MH(} OpMALIMOHHBIX TEXHOJIOT U

— [IpoBepka foMalHUX 3alaHUd U KOHCYJIBTUPOBAHUE MTOCPEICTBOM SJICKTPOHHON MOYTHI
U couanpHoi cetu «BKoHTaKTeY.

— Hcnions3oBanue
71a00paTOPHBIX 3aHATHH.

SJICKTPOHHBIX HpGSGHTaHI/Iﬁ npu HOpOBCACHUU JICKHMOHHBIX H

8.2 IlepevyeHb HEOOXOAMMOIO MPOIPAMMHOIO 00ecieveHUs

1. Omnepanunonnas cucreMa MS Windows.

N

HNuterpupoBannoe opucHoe npunoxxkenue MS Office.

3. Cucrema nporpammupoBanus MS Visual Studio wmm Delphi.

8.3 IlepevyeHb HEOOXOAMMBIX HH( OPMANMOHHBIX CIPABOYHBIX CHCTEM
1. Buxuneawsi, cBobomnas >Humionenus — Wikipedia [Dmnexrponubiii pecype]. - URL:
http//ru.wikipedia.org.

2. DnexTpoHHas

oubmmoreka  Kyol'Y [DmexTpoHHBII pecypc]. - URL:

http://www.kubsu.ru/ru/node/1145.

3. DOnexrponHas O6ubmmnoreunas cuctema eLIBRARY.RU [Dnexrponnsiii pecypc]. - URL:
http://www.elibrary.ru.

9 MarepuajbHO-TeXHHYECKOE o0ecneyeHue y4eOHoi TuCIUIIHMHBI

MarepuanbHO-TEXHUUECKOE 00CeCTIeUeHUEe NUCITUTUIMHBI 1

Ne Bun pabdot
OCHAIICHHOCTb
1. | JlexunonHsle JlexunoHHass aynuTOpHs, OCHAICHHAS NMPE3CHTAMOHHOM TEXHUKON
3aHATHS (mpoekTop,  JKpaH,  KOMITBIOTEP/HOYTOYK),  COOTBETCTBYIOIIMM

IpPOrpaMMHBIM OOecrieueHHueM, a Takke HeoO0XOAMMOil Mebenbio

(ocka, CTOJIBI, CTYIIbsI)
(aymutopuu: 129, 131, 133, A305, A307)

2. | JlaboparopHbie
3aHATUS

Jlaboparopusi, yKOMILIEKTOBaHHAsI CIICIIUATM3UPOBAHHON MeEOEIbIO,
TEXHUYECKUMH CpeacTBaMu o0ydeHusi (coBpemeHHbIMH [[DOBM Ha
0aze mnpoueccopoB Intel wim AMD, 00beIMHEHHBIMHU JIOKAJIBHON
CeThI0) C BBIXOJOM B mIoOanbHYIO ceTh VHTepHeT, a TaKke
COBPEMEHHBIM  JIMIICH3MOHHBIM  TPOTPaMMHBIM  OO€CIIeYeHHEM
(onepaunonnas cuctema Windows 8/10, maketr Microsoft Office, cpensr
nporpammupoBarus MS Visual Studio u Delphi)

(aymuropuu: 101, 102, 105, 106, 107, A301a)

3. | I'pynnoBbie
(MHAUBUTyaJIbHBIE)
KOHCYJIbTallu1

Aymutopusi UL CEMHUHApPCKUX  3aHATUH,  TPYNNOBBIX U
WHJIMBUIYAJTBHBIX KOHCYJIBTAI[UN, YKOMILICKTOBAHHBIC HEOOXOAMMOU
MeOembIo (I0CKa, CTOJBI, CTYIBS)

(aymuropuu: 129, 131)
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Texymi
KOHTPOJIb,
IIPOMEXKYTOYHAs
aTTecTanus

AymuTopusi s CEMHMHAPCKUX 3aHSATHH, TEKYIIET0O KOHTPOJsA H
IPOMEKYTOYHONH ~ aTTECTAllUM, YKOMIUIEKTOBAaHHAs HEOOXOIUMOMN
MeOeNblo (T0CKa, CTOJbI, CTynbs) (aymutopuu: 129, 131, 133, A305,
A307, 147, 148, 149, 150, 100C, A3016, A512), xkoMmmbioTepaMu C
JMIIEH3UOHHBIM POTPAMMHBIM 00€CIIeUeHHUEM U BBIXOJIOM B HHTEPHET
(aymutopuu: 106, 106a. A301)

CamocrositenbHast
pabota

Kabuner JUTSL CaMOCTOATEIbHOMN paboThl, OCHAIICHHBIN
KOMITBIOTEPHOM TEXHUKOW € BO3MOKHOCTBIO MOJKIIOUYECHUS K CETH
WuTepHer, mporpaMMoi 53KpaHHOTO YBEJIWUYEHHUs, 00ecredeHHBIH
JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMALIHOHHO-00pa30BaTeNbHYIO Cpeay
VHUBEPCHUTETA, HEOOXOIUMOU MEOENbI0 (JI0CKA, CTOJBI, CTYIIbS)
(aymutopust 102a, YnTanbHBIN 3a1).
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