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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
HarmpaBjeHuo mnoArotoBku «lIpuknaaHas MHPopMaTHKa», B paMKax KOTOPOM IpenojaaeTrcs
JUCLUILINHA.

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

MBIIUICHU, OBJAACHHC OCHOBHBIMHM MCTOAAMMU YMCJICHHOI'O aHAJIM3a W WX IIPUMCHCHHUA IIPU
pPCHICHUUN MATCMATUYCCKUX 3aJja4, YMCHHC CaAMOCTOATCIBHO pPACIIMPATH 3HAHUS 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;

OBJIZICHUE MTPAKTUYECKUMU HAaBBIKAMHU B peaTU3allii YU CICHHBIX AJITOPUTMOB;
o0ydeHHE OCHOBAM MPOBEIEHUS BBIUMCIUTEIBHOTO SKCIEPUMEHTa, a TakKe aHalln3a
YUCJICHHOTO PEIICHUS 3a]1a4 MPUKIATHOTO XapaKTepa.

1.3 MecTO IMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl
JucnuminHa «BpluuCIUTENBHBIE METOIBD» OTHOCHUTCS K BapuaTtuBHoM vactu (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

OCHOBHBIE IIOHATUS U METOAbl MATEMAaTUYECKOIO aHAIN3a, AHAIUTUYECKOW T'€OMETPHUH,
TUHEeHHON anreOpsl, nuddepeHUnaTbHbIX YpaBHEHUM, MPUHIUIIBI AITOPUTMHU3ALUUA U
IIPOrpaMMHUPOBaHUS;

yMeThb

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

COCTaBJIATh AJITOPUTMBI U KOMIIBIOTEPHBIE IPOTPAMMBI;

BJIAaJIeTh

METOlaMH  pelleHHuss  AuddepeHuanbHbIX U anreOpanyeckux — ypaBHEHHI,
JudepeHIUaIbHOIO W MHTETPAJIbHOTO MCUUCICHUS, AHAJIUTHUYECKOH TIeoMeTpHH,
TEOPHUH BEPOATHOCTEM, MATEMAaTUYECKOM CTATUCTUKU U CIIy4alHBIX IIPOLECCOB;
MHCTPYMEHTAIBHBIMH CPEACTBAMU IIPOTPAMMHUPOBAHUS.

BeleykazanHble 3HaHUS, YMEHUS U HaBBIKM (OPMHUPYIOTCS MPEIIIECTBYIOIMMU

JUCIUATUIMHAMU

Bekropnas anrebpa.

Ananu3 QyHKIUNA el CTBUTEILHBIX IIEPEMEHHBIX.

JuckpeTHbIe MaTEMAaTUYECKIE CUCTEMBI.

Juddepenunanbable ypaBHEHUS.

IIporpamMmmupoBanmue.

[lepeuenp mocnenyrOnMX Y4eOHBIX TUCHUILIMH, JUISI KOTOPBIX HEOOXOAMMBI 3HAHUA,

YMEHHS U HaBBIKU, (POpMUpPYEMbIE TaHHOW y4eOHON AMCIUILINHOMN:

Heuetkue n HelipoceTeBbIE TEXHOJIOTUHN B SKOHOMUKE.

MeTto1bl MaTeMaTHYECKON (DM3UKH.

DKOHOMETpHKA.

dunHaHcoBasg MaTeMaTHKa / MaTeMaTHYECKHE MOJIEIH COMATBHBIX MPOIECCOB.
CucTeMbl HCKYCCTBEHHOTO MHTENIEKTa / TeXHOIOTuY pacrpeeIeHHbIX BRIUMCICHUH.
MeTtonapl COLIMAIIBHO-3KOHOMHYECKOTO nporHo3upoBanuss /  VmuTammonHoe
MOJICTTMPOBAHNE YKOHOMHYECKUX MTPOIIECCOB.
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1.4 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsI 110 JUCHUILVINHE, COOTHECEHHBIX C
IUIAHMPYEMBIMH pe3yJIbTaTaMHU OCBOeHHs 00pa3oBaTeIbHOM NPOrpaMMbl

W3yyenne paHHOW ydeOHOW JUCHMIJIMHBI HalpaBlieHO Ha (opMupoBaHue Yy
oOyvaronmmxcs  obOmenpodeccuonanpabix  kommereHiuii  (OIIK) wu  mpodeccrnonanbHbIX
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 pyHKIIu
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 PEIICHHS

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 BUaAaM pa60T MNpeaAcTaBJICHO B Ta6J'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 yuebHOTO (TeopeTrieckoro) marepuaina (IIM) 31
[oaroroBka k Texymemy kontpoutto (IITK) 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 " UX TPYAOCMKOCTH 110 pa3acjiaM AUCHUIIIINHBI.

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 QhyHKyutl 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 ['aycca u e2co moougpurayuu 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 npocmotu umepayuu 01 cucmemsl 08YX
ypagHenu

10

Uucnennoe nudepeHmpoBanme

1. Yucnennoe ougpghpepenyuposanue. @opmyna
YUCIeHH020 Oughghepenyuposamis.

2. Boibop onmumanbHo2o wiaza YucieHHO20
oughgpepenyuposanus

UncaeHHOe MHTErPUPOBAHUE

14

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

2. Bvibop waea unmezpuposanus. Keaopamyphas
dopmyna I'aycca

3. UumeepuposaHue ¢ nomMowblo CnmeneHuvix psiooes.
4. Unmeepanvl om paspulénvix QYHKYULl U ¢
becKoHeuHbiMU npedenamu

UucneHHoe pelieHue 0ObIKHOBEHHBIX
mudpepeHITanbHBIX YPaBHEHUH

16

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

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

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 xkoneunvix pasHocmet

3. Memoo npozonku.
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 KOHEUYHBIX Pa3HOCTEH
mddepeHInaTbHBIX 13. Pemienne kpaeBsix 3ama4 g O1Y. Merog
YpaBHEHUU nporonku. Meron 'anépknna
9.[UncnenHoe peleHue 14. Meton cetok A 3agauu Jupuxiie amnmra JIP
YPaBHEHUM € 4acTHBIMHU |15. MeTon mporoHku Juisi ypaBHEHHUS
IIPOU3BOJAHBIMU TEIJIONPOBOAHOCTH

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

Ilenpto caMOCTOSITENBHOM PabOThl CTy/EHTA SABJISETCS YNIyOJeHUE 3HaHUH, MOTY4YEeHHBIX
B pe3yabTaTe ayAUTOPHBIX 3aHATUH. BbIpabaThIBAlOTCS HaBBIKM CAMOCTOSITEIBHOM pPabOTHI.
3aKperuisiIoTCsl ONBIT W 3HAHUS, IOJYYEHHbIE BO BpeMs J1abopaTopHbIX 3aHsATHH. Huke
IpEICTaBleH  IepeYeHb  y4eOHO-METOIUYECKMX  MAaTepuajoB,  KOTOpble  IIOMOTaroT
00y4JaroIeMycsi OpraHu30BaTh CaMOCTOSITEIbHOE U3y4EHHE TE€M (BOIPOCOB) IMCLUUIUIMHBI IO
BceMm BujiaMm CPC.

Ne| Bun camocrositensHoit|  [lepedeHb ydeOHO-MeTOIMYECKOTO 0OeCIIeYeHU s JUCIMIUINHBI
paboTHI 110 BBITTOJIHEHHUIO CAMOCTOSATENILHON pabOTHI

1 2 3

Mertoanyeckue ykazaHHs JUIsl TOATOTOBKY K JIEKIIMOHHBIM U
CEeMHUHAPCKUM 3aHSTHSIM, YTBEP)KACHHBIE HA 3aCeJaHUH Kaeaphl
IPUKIAJHON MaTeMaTuku (aKylIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHM
u npuxiagHoit marematuku @I'BOY BO «KyoI'Y», mporokos Ne7
or 18.04.2018 r.

Mertonnueckue yka3zaHHsl 110 BBIITOJIHEHUIO CAMOCTOATENbHON

[IpopaboTka u
MMOBTOpPEHUE
JICKIIMOHHOTO
MaTepHala, MaTepuana
1|y4eOHol 1 HaydHOU

JUTEPaTypHl, .
paboThI, yTBEPKICHHBIE HA 3aceaHN U KadeApbl MPUKIATHON

MOJTOTOBKA K .

cele[[nHa KM MaTeMaTuKH (aKyITbTeTa KOMIBIOTEPHBIX TEXHOJOTUH U

3aHﬂTH£\4 npuknagaor Mmatematukn OI'bOY BO «Kyol'Y», mporokos Ne7 ot

18.04.2018 1.

Meroaudeckre ykazaHHs O BBIMTOJHEHUIO JJA0OPAaTOPHBIX padoT,
yTBEpKAECHHbIE Ha 3aceJaHu | Kadeapbl MPUKIAJHONW MaTeMaTUKU
(akynpTeTa KOMITBIOTEPHBIX TEXHOJIOTHUH U MPUKIaTHON

TloaroroBka k
2 | 1abopaTOpHBIM

SATTIAM matemaTuku PI'BOY BO «KyoI'Y», mporokos Ne7 ot 18.04.2018 .
Mertoauueckue ykazaHHs I10 BBIIIOJHEHUIO CAMOCTOSTEIBHOMN
[ToaroroBka paboThI, YTBEPKICHHBIE HA 3aCEAaHNU KaQeAphl MMPUKIATHON
3 |peleHnI0 3a1a4d U MaTeMaTuKu (paKyiabTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
TECTOB npuxnaaHoit maremaruku ®I'BOY BO «KyoI'Y», nporokon Ne7 ot

18.04.2018 .




Ne| Bun camocToSTeIbHOU [lepeuenp y4eOHO-METOIUYECKOTO OOSCIICUSHU ST TUCIIUIITUHBI
paboThI 110 BBITTOJIHEHHUIO CAMOCTOSATENILHON PabOThI

1 2 3

MeTtoanyeckue yka3aHus JAJs IOJTOTOBKU dcce, pedeparos,
KYPCOBBIX pa0oT, YTBEPKICHHBIC HA 3aceAaHny Kadeapsl

4 (TlonroToBKa NOKIAA0B |MPUKIAIHON MaTeMaTUKU (aKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHI
u npuxiagHoit marematuku @I'BOY BO «KyoI'Y», mporokos Ne7
ot 18.04.2018 r.

Metoanueckue yka3aHHs O BBITIOJHEHUIO PACUETHO-TpapuiIecKux
3aJJaHu i, yTBEPKICHHbBIE Ha 3acelaHuU Kadeapbl TPUKIATHON
MaTeMaTUKU (PaKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHH U
IloaroroBka k npukiagHoit matematuku @I'BOY BO «Ky0I'Y», npoTtokon No7 ot
peuenuto pacuetrHo- |18.04.2018 r.

rpaduueckux 3amanui | MeTtoauyeckue yka3aHus IO BBITTOJHEHUIO CAMOCTOSTEIbHOM
(PT3) paboThI, YTBEp)KICHHBIC HA 3acelaHiy KaeIpbl MPUKIAIHON
MaTeMaTUKU (paKyapTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
npurnagHoit MareMatukn @I'BOY BO «Kyol'Y», mpotokon Ne7 ot
18.04.2018 r.

Mertoauueckne ykazaHHs 10 BBIITOJHEHUIO CAMOCTOSITEIIBHOMN
paboThI, yTBEpKICHHBIE Ha 3aceaHN U Kadeapbl MPUKIATHOM
MaTeMaTUKu (paKyabTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
npuknaaaoit matematuku OI'bOY BO «Kyol'Y», mporokon Ne7 ot
18.04.2018 r.

IloaroroBka k
TEKYILEMY KOHTPOJIIO

Y4eOHo-MeToArYeCcKue MaTepuaibl Uil CaMOCTOSITEIbHOM paboThl OOydarommxcs H3
Yy cila MHBAJIM/IOB U JIUIL C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3710poBbst (OB3) mpenocrasistores
B (bopMax, aganTHPOBAHHBIX K OTPAaHUYCHHSIM UX 3I0POBBSI U BOCTIPUATHS HH(POPMAIIHN:

Jist U1 ¢ HapYIIEHUSIME 3PSHHUS:

— B IIe4YaTHOU (hpopMe yBETMUEHHBIM IPUPTOM,

— B (popMe IIEKTPOHHOTO JOKYMEHTA.

JUis u1 ¢ HapyIIeHUsAMH CITyXa:

— B IiedaTHoOH opme,

— B (popMe IIEKTPOHHOTO JOKYMEHTA.

JUis uL ¢ HapyIIeHUs MU OIIOPHO-/ABUTaTEIbHOIO anapara:

— B IIeyaTHOH (opme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JlaHHBIN TepeyeHb MOXKET ObITh PACIIMPEH U KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT
KOHTHHTEHTa 00yJaromMXCsl.

3 Oo0pa3oBareJibHbIE T€XHOJOTHH

JlexunoHHBIE MaTepuaibl PeaNn3ylOTCs ¢ ITOMOIIBIO AIEKTPOHHBIX Npe3eHTanuu. [Ipu
peannzanuu ydyeOHOM paboOThl MO AUCHUIUIMHE «BblUnMCIUTENbHBIE METOJBI» HCIOIb3YIOTCS
clenyronmpe o0pa3oBaTeIbHbIe TEXHOIOTHH:

- MHTEpaKTUBHAs] M0oj[auya MaTepraia ¢ MyIbTUMEAUMHON CUCTEMON;
- pa300p KOHKPETHBIX HCCIIEeI0BATEIbCKUX 3a/1au.

O0ObeM UHTEPAKTUBHBIX 3aHATUN — 18% 0T 00beMa ayJUTOPHBIX 3aHATHH
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Bun zansatus | Hcnonb3yemble MHTEpakTUBHBIE oOpa3oBaTenbHble | KonmuecTBo
Cemectp
(JI, I1P, JIP) TEXHOJIOTHH JacoB
4 J HuTepaktuBHas nojayva Mmarepuana C 10
MYJIBTUMEIUHHON CUCTEMOM. OOcyxenne
CJIO’KHBIX U JMCKYCCHOHHBIX BOIIPOCOB.
JIP KommnerorepHblie 3aHATUS B pexumax 2
B3aUMO/ICHCTBUSA «TIPEI0IaBaTENb - CTYACHT».
HUTOI'O 12

Jns nun ¢ orpaHUYEHHBIMU BO3MOXKHOCTSMU 370POBbS MPEAYCMOTPEHA OpraHu3aius
KOHCYJIBTALlMK C UCITOJIb30BAHUEM 3JIEKTPOHHOU MOYTHI.

4 OueHoyHble cpeacTBa sl
MPOME KYTOYHOI aTTeCTAIIUU

TEeKymero KOHTPOJIA ycneBaeMoOCTH u

4.1 ®oHA OLIEHOYHBIX CPeCTB /Jisl MPOBeAeHUS TeKYyIel aTTecTanun

@DOH/I OLCHOYHBIX CPEICTB IUCLMUILIMHBI COCTOUT M3 CPEACTB TEKYILETO KOHTPOJISA U
MPOMEXYTOYHON aTTeCTallMy IO UTOTaM OCBOEHMS TUCHUILINHBI (3K3aMEHA).

B kauecTBE OLICHOYHBIX CPEACTB, MCIOJB3YEMBIX JUISI TEKyLIETO  KOHTPOJS
YCIIEBAEMOCTH, MPEIIaraeTcs MepeueHb BOMPOCOB IO BBHIITOJIHEHHBIM J1a00paTOpHBIM paboTam,
KOTOpBIE IIPOPa0ATHIBAIOTCS B IPOLIECCE OCBOCHMS Kypca. /laHHBIN IepedyeHb OXBATHIBAECT BCE
OCHOBHbBIE pa3ziesbl Kypca, BKIIOYas 3HaHUS, [10JIydaeMble BO BPEMsI CaMOCTOSATENILHOW PabOTHI.
Kpome TOro, BaXHBIM DJJIEMEHTOM TEXHOJOTMHU SBISETCA CAMOCTOSTEIIBHOE PpEILCHUE
CTyIEHTaMH U cJadya HWHJIUBUIYAJIbHBIX IMPOEKTHBIX 3aJaHui B KoHLEe Kypca. CTyneHT
JEMOHCTPUPYET CBOE PEILCHHUE IIPENIOAABATEN0, OTBEYAET HA JOIOJIHUTEIBHBIE BOIIPOCHI.

4.1.1 IlpumepHble 3aJaHusi AJs 3alUTHI JIa00OPATOPHBIX PadoT

3aoanusn k JIP pazoena Ne 2 — IIpubnuncenue pynxuuii (JIP Ne 2)

X y Ne eapuanma | X* X y No eapuanma X*
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 No eapuanma xX*
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

0,6225| 1,80876 0,5473 | 1,64097
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3aoanusn k JIP pazoena Ne 3 — Yucnennoe pewmenue CJAAY (JIP NeNe 3-5)

Bapunant 1

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

Bapnaur 3

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

Bapuanr S

X, 48X, 7%, +3X, =
2%, +3X, +X; +2X, =
—-X 44X, +2X, —-6x, =
11x, -5x, -3x; —-7x, =
Omeem (3; 1; 1; -1)

Bapuanr 7

% =3X, +12x; -X,
3x,  +5x, —-6x; +2X%,
2X, +X, +9%X; 43X,
—-5X, +9X, +X; -11x,
Omeem (2; 1; 1; 3)

Bapuanr 9

2%,  +3X, —5X

33X, =X,  +2% +5X,
—4x, +5X, +3X; +X,

2%, —T1X, +4X, +2X,
Omeem (2; 3; 1; 1)

Bapuanr 11

SX, +X, 42X +X, =
7% +3X, —=5%X, +2X, =
3X, +4X, +7X; +X, =
2x, —6x, +2x, +11x, =

11
20
-11
10

-11
20
29
10

32

= 20
= 11
= 19
= -33

10
11
-11

-10
17

Bapuant 2

X, +4X, +8X

4x,
5%
2x, =X, —3X

Omeem (2; -1; 1; 1)

+2X, —3X%,

+8X, +X,

Bapuanr 4

X, —5X, +6X,
-3% =X, +5X,
4% +9X, +X
-2X, +3X, +5X,
Omeem (1; -1; 2;2)
Bapuanr 6

X, +3X, —5X
2X, +4x, —3X
S5x, +8x, —9x
3%, +14x, -10x,

Omeem (1; -1; 2; 4)

Bapuanr 8

S5x, +4x, —8x;
2X, 471X, +3X%
=-3X, +2x, —T4X,
X X

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

Bapuanr 10

S5x,  +8x, —9x
—-7x +11x, —3X,
2X,  +4X, +X
3x, 48X, +4x
Omeem (-1; 3; 2; 1)
Bapuant 12

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

—5X,
— X4

+2X,

+X,
—-3X,

+7X,
+ X,

+3X,
+ 95X,

+ X,
+4x,
—5X,
+2X,

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

+ X,
—7X,

+8X,

-3x, =
-4x, =

= 41

= 32



Omeem (-1; 1; 2; 2)

Bapuant 13

X, +2X, +3X; +5X, = 8
X, —9X, —4%x, —-X, =7
3%, +4x, +X%x, +9x, = 22
7% +X, +8x; +3x, = 11
Omeem (2; 2; -1; 1)

Bapnanr 15

3%, +4Xx, —-5% -7x, = -5
2% +7X, —9%x, +4x, = 4
13x, —7x, +5%, —-4x, = 7
2x, +3%, +6x, —-x, = 10

Omeem (1; 1; 1; 1)

Omeem (4; -1; 1; 2)

Bapuanr 14

2% +X, +TX +4x, = 7

X, +9X%, +3x;, —-5%x, = 31
X, =X, +5X = -6
4%, +7X, +2% +X%x, = 39
Omeem (3; 4; -1; 1)

Bapuaur 16

X,  +2X%, +X, = 2
2X, +3X, —5X% +X, = -12
3, —7X, +6x, -3x, = 4
2%, +4x, 9%, +6x, = -27

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

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

No BapuanTa | YpaBHeHHe HavaneHoe mpubnvxenne )}) OTpe30K HHTETPUPOBAHUS
1 . y | Y(L8)=26 [1,8:2,8]
y'= X +C0S —=
J5
i y'= X+ COS% YELE=4S [1,6:2,6]
3 . y | Y(06)=038 [0.6:1,6]
Y =X+C0S—
J10
) y'=x+cos L y'(0.5)=0,6 [0,5;1,9]
T
5 = :
yoxicos Y |V LN53 [1.7:2,7]
2,25
6 yoxsoos? |V @A=22 [14.24]
e
7 . y | Y(@4)=25 [1.4:2,4]
=X+ C0S—
’ 2
8 - y  [Y08)=14 [0,8:2,8]
= X+C0S—
’ J5
9 - :
yoxroost | Y221 [1.22.7]
J8
10 : y | Y@1D=25 2.1.3.1]
=X+C0S—
! N
11 = .
yoxisint | Y1826 [1,8:2,8]
J5
12 y'= x4 sin % Y'(16)=4,6 [1,6:2,6]
1 = .
3 yoxisin L |V (0008 [0,6:1,6]
V10
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14 y'e x s sin L y'(0.5)=0,6 [0.5:15]
\/7

15 yoxisind |V @753 [17:27]
T

16 y'— x4 sin_L_ Y(1,4)=2,2 [L4:2.4]
J28

17 . _y | Y0813 [0,82,8]

y'= X +sin N

18 y'=x+sin_Y y'(1,1)=15 [L.1;2,1]
J1,25

19 yoxisinl | Y @012 [0.6:L6]
15

20 yoxssind | Y0918 [18:28]
15

4.1.2 IlpumepHbI€e 321aHUA JISI TECTUPOBAHMUS YYAIMXCS

KoHTponp 3HaHUN CTYyJEHTOB Ha BCEX 3Talax OCYLIECTBIISETCS IyTEM KOMIIBIOTEPHOIO
TECTUPOBAHMS. BblaaBaeMblil KaKIOMY CTYACHTY HHAVNBUAYAIBHBIA TECT BKIKOYAET ropsaka 20
3aJaHUil W TEHEpPUpPYeTCs C IIOMOIUBIO CIELUAJIBHOM IporpaMMbl. Bpems mnpoeneHus
TECTUPOBAHUS COCTaBJISIET, Kak npaBuiio, 60 MuH. Hurke nmpuBeneHbl IpUMEPHI JEMO-BEPCUI
TECTOB.

baank 3aganuii
1. Kaxoe TpeboBaHue sBIsieTCS 0053aTEIBHBIM IIPU TOCTPOSHUU WHTEPIIOJISIIHOHHOTO
MHoroujeHa Jlarpanxa:

A) y316I HTHTEPIOJISAIIUYU PACIIOAraloTCsl Ha PABHOM PACCTOSHUU APYT OT JIPYyra;

B) kpaiiHue y31bl HHTEPIIOIALNY COBIIAAIOT C KOHIIAMH OTPE3Ka MHTEPIOIUPOBAHUS;

C) KoJIM4YeCcTBO TOUYEK NHTEPIOJISILIUY PABHO CTENIEHN HHTEPIOJSALMOHHOTO MHOTOWIEHA,;

D) uHTepnonsMOHHBI MHOTOUWIEH B Y3J1aX MHTEPIOJSALMY IPUHUMAET 3HAYECH U

UHTEPIIOIUPYEMOH (DyHKITHH.

2. Ilycts TouHOe 3HaueHue A = 500, a mpubnmxenHoe a = 500,50.

OTHOCHTENbHAs TTOTPEIHOCTD MPUOIMKEHHOTO YUCIIa @ paBHa:
A) 0,001 B) 0,01 C)0,1 D) 0,5

3. Ilycth maHa cucTema JUHEWHBIN alreOpanyeckuX ypaBHEH Ui, y KOTOPOU CYIIECTBYET
€IMHCTBEHHOE pemeHue. [Ipy ncnonbp30BaHUU METOAA IPOCTOM NTEpalluu [l €€ peleHHUs B
MIPOMEXKYTOYHBIX BBIYUCIICHUSX JIoNyIIeHa onmoOka. Toraa mpulnmkeHHOE pelieHHe CUcTe -
MBI:

A) HaiiTH HEBO3MOXKHO;

B) HaiiTH MOXHO TOJBKO €CITM 337]aHO0 JOCTATOYHO OJIM3KOE K TOUHOMY PEIICHUIO
HayaJlbHOE NMPUOIHKEHHE;

C) HaliTH MOKHO TOJIBKO B ClIy4ae, KOIJa B MaTpHIE CHCTEMbl HET HYJEBBIX 3JIEMEHTOB;

D) naiiTu MOXHO.

4. Kakoe 13 ycloBUi He ABISETCS 0053aTEIbHBIM B ONPEACICHUN HHTEPIIOJIALMOHHOTO
KyOMUYEeCKOro CIuiaiiHa?
A) nepBas npou3BOIHAs HA KAXKJI0M YaCTUYHOM OTPE3KE SIBJIAETCS MOJMHOMOM CTEIIEHU
HE BBIIIIE BTOPOH;
B) BTOpas npou3BoHas HEMpephIBHA HA BCEM OTPE3KE;
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C) TpeThs mpou3BOAHAS HEMPEPHIBHA B TOUKAX «CKICHKI;
D) 3nauenus cruiaiiHa 3a1aHbl B HECKOJIBKUX TOYKaX.

5. Kakoe u3 cnenyronmx yTBEp:KICHUNU BEPHO:

‘\?

x1 x2 X

A) dyakuus y = g’ (x) npudmmkaer pyHkuuo y = f'(x) B TOUKE X4 Jydllle, 4eM B
TOYKE X ;

B) pyrkuus y = g’ (x) npubnmxaer pyHkuo y = f'(x) B TOUKe X; TaK ke XOPOIIIO,
KaK U B TOYKE Xp;

C) dyrkuust y = g’ (x) npubamxaet GyHKu y = f'(x) B TOUKE X; XyXKe, YeM B
TOYKE X .

6. Ilyctp A — TOYHOE 3HAYEHHE HEKOTOPOM BEMUYMHBI. AOCOTIOTHON MOTPELHOCTHIO
MpUOJIMKEHHOIO YHCIIAa @ HAa3bIBAETCS:
A) HauMeHbIIee JOCTyITHOE Yuciio A a , He mpeBocxoasiee |A —al;
B) HanmMensbinee noctynHoe 4ncio A a , He MeHbIee |4 — al;
C) HaunboJblliee JOCTYITHOE YKCIIO A a , He MeHbInee |A — al;
D) nanbomnbinee goctymHoe 4ncio A a , He mpeBocxosnee |A — al.

7. Kakol u3 METOJ0B HE OTHOCUTCS K TOYHBIM METOJIaM PEUICHHSI CUCTEM JIMHEWHBIX

yYpaBHEHU?
A) meron I'aycca;  B) meton 3eiinens; C) meron Kpamepa; D) meTon mpOoroHku.

* v ..
8. Ilycth X - TOuHBIA,a o, P, Y — npubmmkéHHbIe KOpH ypaBHeHus f(X) = 0.
[lo pucyHKy onpenenuTe, Kakasi U3 TOUYEK SBJSAETCS JIyYIIMM HPUOIUKEHUEM K KOPHIO?

Aa BB Oy

v

9. Kaxkoe u3 uncen He sBisieTcs npubamKxeHnem urncia 1,67352 1mo HeoCcTaTKy:
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A) 1,6; B) 1,67; Q) 1,674; D) 1,6735.

10. Kakyro u3 QyHKIIUN HENb3s MOCTPOUTH 1o 20 Toukam?
A) UHTEPIONAIIUOHHBIN KyOMYECKUH CTUTAH;
B) MHOTOUNEH MATOM CTeNeHU, A0 HaWTydIlee MpuOIKeHHE 0 METOAy Hau
MEHBIIMX KBAJPATOB;
C) anreOpanyueckuii MOJTUHOM CTETICHU HE BhITEe 19;
D) eaHCTBEHHBIN HHTEPIIOSIIIMOHHBII MHOTOWIEH cTeneHu 20.

11. Kakoii puCyHOK COOTBETCTBYET T€OMETPHUUECKONM MHTEPIPETALIMHA METOIa TpaN el Yuc
JIEHHOTO UHTETPUPOBaHUA?

¥ ¥

A) B)
¥ ¥
i)
> Y=1®
) fia) T
™
a ]_] Tx a b x

12. VYpasuenue f(X) = 0 Ha orpeske [b; C] umeer Tpu KopHst 0, P, y. [Toms3ysick puCyHKOM,
onpeieuTe, KAaKOW KOPEHb MOJYYUTCS B PE3yNIbTaTe MPUMEHEHHS METO0/1a TOJIOBUHHOTO
nencaus? A) A B)B C)Y D) orBetuTh HENB3s

~

v = f(x)

13. TIpu 3ameHe KpaeBoOil 3ajaun CETOYHOI UCIONIB3YIOTCS (POPMYJIBI:
A) MHTEpPIOIMPOBAHUS MHOTOWIEHAMH;
B) uncieHHOro HHTErpUPOBAHHS;
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C) uncnernHoro nuddepeHIHPOBAHNS,
D) npubnuixeHus no METoly HAMMEHBIIMX KBAJIPaTOB.

14. Onpenenute KonmuuecTBo 3Hadanmx Mudp B uncie 0,000012305613
A) 3; B) 7, C) g D) 12.

2 —-02 03 04

03 -3 1 —14

0.7 —08 4 26
-05 12 -25 -5

15. SIBngercs nu maTpuna Matpuieil ¢ mpeobianaroiei riaBHoN

UArOHAIBIO?
A) sBIIsSeTCS;
B) ner, T.k. B 1-0i1 cTpoke HapymaeTcs ycjaoBHe MpeodiaiaHus IIIaBHOM JHaroHau;
C) Her, T.K. BO 2-0li CTPOKE HApYIIAETCsl YCIOBHE MpeoliailaHnus TIIaBHON THMaroHallu;
D) ner, T.k. B 3-01f cTpoKe HapylaeTcs ycJIoBHe MpeodiailaHus INIABHOM UaroHau;
E) Her, T.x. B 4-0if cTpOKe HapymaeTcsl ycioBUe MpeodiaaaHus MaBHOM AUaroHalu.

16. Tounoe 3HaueHue A = 521499, a npubmmxénnoe a= 521500. OnpenenuTe KOJINYECTBO
BEPHBIX IIU(p B yucie a?
A) 6; B) 5; C) 4 D) 3.

17. Tounoe 3nauenue A = 0,0046038, a mpubmmxénHoe a= 0,004603.
OrnpeaenuTe KOJUISCTBO BEPHBIX 3HAYANMX ITU(p B yucie a?
A) 5; B) 4; C) 3; D) 2.

18. Kakoe u3 uncen uMeeT Takon e MOPAI0K, KaK U YUCIIO 2,5*10'3
A) 0,008; B) 10% C) 0,56*10™*: D) 0,00025.

19. Iycte 3amaHa kBagpatudHast GyHKIHMS Y(X) ¥ TOYKHA: Xp, X1 =Xo +h, X =X + h. Kakas u3
dopmyn naér TouyHoe 3HaueHue?
, vy )-y(xo) , y(x3)=y(xg).
Ay (x)= %; By (x;) = 22h =
/ y(xq)=y(xg). / y(x,)-y(xq)
Oy (%) = 1h_07 D)y (x1) = Zh :

20. UnTepnomsiuonubiii MHOTowieH HetoToHa 3anan gopmynoit N = 1-2(x-1)+3(x-1)(x-3).
Kaxkoe 4ucio siBisieTcst 3HaueHHEM 3a1aHHON (PYHKIIUM B OJTHOM M3 TOYEK HHTEPIOISAINN?
A) -4; B) 12 C) 17 D) 29

21. Jns kax10ro u3 NpuOIMKEHHBIX METOJIOB OTBICKAHU S KOPHSI YpaBHEHUS JOCTATOUYHO
3a71aTh OJTHO Ha4YaJIbHOE MPUONIMKEHHE:
A) metop xopn; B) meton cexynmx;
C) MeTop KacaTesbHBbIX; D)meTon mosioBUHHOTO JIeNIeHusl.

22. Kakoe u3 yTBepKIeHUHN 0 MeToze Dilyiepa perieHus 3aaauu Konm He SBIieTcsl BEpHbIM:
A) meron Diinepa uMeeT BTOPOH MOPSIOK TOUHOCTH;
B) meron Oiinepa sBiseTcs YacTHBIM ciiydaeM MeTtona Pynre-Kyrrsl;
C) meTox Diinepa SBISIETCS YaCTHBIM CIIydaeM METOJIa Pas3lIoKEHUs peIeHus B psij Teinopa;
D) B BBhIUMCIEHUAX 3HAYCHU I TPUOIMKEHHOTO PEUICHUS IPU MIEPEXO0JIe K CIEAYIOIeH TOYKe
JIOTTYCKAEeTCsl MEHSITh IlIar

23. Kakoii u3 MeTo/I0B pemeHus 3anaun Koum: y' = f(x;y), y(X0) = Yo SBISETCS MHOTOIIA-
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24.

25.

26.

27.

28.

29

30.

TOBBLIM?

A) meton Anamca; B) meron pasnoxenus no gopmyne Teitnopa;
C) meron Pynre-Kyrtsi; D) meron Ditnepa.

NHTepnonsiimoHHbIA MHOTOUIEH KAKOM CTENEHH UCIIOIb3YeTCs ISl TIOCTPOCHUS KBaipaTy-
pbl CUMIICOHA YK CTIEHHOTO UHTETPUPOBAHUS?

Kax Ha3pIBaeTCs po1ecC yCTaHOBJIEHUS IPOMEKYTKOB, B KaKJIOM U3 KOTOPBIX COAECPKUTCS
POBHO OJIUH KOPEHb YpaBHEHUsA?

[Tyctp 3amanbl 3Ha4eHUs QyHKIIMU HA PABHOMEPHOMU CETKE y3JIOB Xg, X1, ..., Xn, N > 2.
CKOJIBKO KOHEYHBIX Pa3HOCTEH BTOPOTO MOPSIKA MOXHO BEIYHCIUTH?

CylecTByeT J1 OJIMHOM, KOTOPBIM MPH UCIOIB30BAHUH METO/1a HAMMEHBIIMX KBAJpaTOB
JUI anmpoKCUMAaIMy TaOINYHO 3aJaHHON (yHKIIUH MTPOXOAUT Yepe3 BCe 3aJaHHbIE TOUKH ?

[ycth st oTbickaHus KopHs ypaBHeHus f(X) = 0 Ha orpeske [ ;3] ucmonb3yercst MeTox
MOJIOBUHHOTO Jienenus. Kakoe MUHHMaIbHOE KOJIMUECTBO UTepaliiii moTpedyeTcs i TOro,
9YTOOBI HAUTU KOPEHb YPaBHEHMSI C TOYHOCTBIO €7

[Tycts 3amansl y3mbl Xg =0, X3 = 0,5 uxp = 1. YcTaHOBHTE COOTBETCTBHE MEXKTy Ha3BAHUSIMU
MHOTO4YICHOB U X (popMynamu:

1) UMJT A) 5-4(x-1)%;
B) 1+8x-4x;
2) UMH niig uHTEproaupoBaHUs «BHEPED» B) 1+6x-4x(x-0,5);
I) 4+4(x-0,5)-4(x-0,5)%;
3) UMH a1 MHTEPIOIHUPOBAHUS «HA3aD» ) 5+2(x-1)-4(x-1)(x-0,5);
E) 10x(x-0,5)- 16x(x-1)+2(x-0,5)(x-1).

[Mpu pewennn ypaBHeHus f(X) = 0 mprOIMKEHHBIM METOIOM JIEBasi YaCTh YPaBHEHHUSI 3aMe-
HsETCS HOBOH (hyHKIMElH. YCTaHOBUTE COOTBETCTBUE MEKIY Ha3BaHHUSIMU METOJIOB H Ie0 -
METpUUYECKOW MHTepHpeTanneil GyHKINH, 3aMEHSIONEH HCXOAHYIO:

1) meton HproToHa; A) mipsimMasi, mapaJiiesibHas KacaTeabHON B 3aIaHHOM TOYKE M IIPO-

XOJAIIasl Yyepe3 TEKyllee MpuOINKEHUE;
B)kacarenbHasi B TOUKe, SBJISIOMICHCS TEKYLIM HTPUOINKEHUEM;

2) MeTo/1 XOpJ; B) nipsimasi, mpoxoisiiasi 4epe3 TOUKH, a0CIIHCChl KOTOPBIX MPe] -

CTaBJISIIOT COOOM JIBa MOCIIEIOBATEIBHBIX TPUOIMIKEHUS K KOP-
HIO;

3) METOJT CeKylIHX; I') mpsimas, mpoxoasias yepe3 TOYKH, a0CIIUCChl KOTOPBIX SIBJIS -

31.

IOTCSI KOHILIaMH OTpe3Ka, Ha KOTOPOM COZAEPIKUTCS KOPEHb
UCXOJHOU (DyHKIUH.

BriOepuTe Hy)KHBIE YTBEPKICHUS U PACIIONOKHUTE B IPABUIIbHOM MOCIE10BaTEIbHOCTH 3Ta
bl IPAKTUYECKOW OLIEHKH MOTPENHOCTH YUCICHHOTO HHTErPUPOBaHus 1o mpaBuiy Pynre:
A) pa3OueHue OTpe3ka UHTETPUPOBAHUS Ha N paBHBIX YacTeil ¥ BHIYMCIICHHE HHTErpasia
I, IO HEKOTOPOIl uKncIeHHOH Popmyre;
b) Beiuncnenue unrerpana I no popmyne HoroTona-JleliOnuua;
B) BbIunciienune uHTErpana J, mo HoBoM uncieHHou Gopmyre;
I') pa3bueHue oTpe3ka MHTETPUPOBAHUS HA 2n PaBHBIX YAaCTEW M BbIYMCIIEHHUE UHTETpasa
I3, TIO TO¥ K€ YHCIeHHOH (opmye;
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/1) pa3buenue oTpe3ka HHTErPUPOBAHUS HA 2n PaBHBIX YaCTEW U BBIUMCIICHUE HHTErpalia
I, IO HOBOW YHCIIEHHOH (opMmyIie;
E) Bb160p TOYHOCTH € 1 Uncia pa3OueHui n;
7K) BbIOOD UMClIa TOYHOCTH N ¥ BBIYKMCIIEHUE TOYHOCTH € 10 YHCITY 1;
3) BEIOOP HOBOI TOYHOCTH &;
W) u3menenue uncna pa3dueHN n ¥ TOBTOPEHUE BEIYMCIICHUH;
K) okoHuaHue BBIYMCICHUH B ClTydae BBIIOMHEHU | I, — J,| < & mim mepexon K cie-
JYIOLIEMY 1LAary B IIPOTUBHOM CIIy4ae;
JI) okOHYaHUE BHIYMCIICHUH B CIydae BBIOMHEHHS |[, — I| < & WK mepexo K clieiyro-
HieMy Iary B IPOTUBHOM CJIy4ae;
M) okoHuUaHHE BBIYHCICHUN B ClIydae BBIOMHEHHUS |, — J,,| < € wim nepexon k cie-
JYIOLIEMY IIary B IIPOTHBHOM CIIy4ae;
H) okoHYaHME BBIYHMCIICHUH B CIydae BBIIONHEHUS |5, — J,| < & vim mepexon K cie
AYIOLIEMy 1Ty B IPOTUBHOM CIIydae.

32. OnpenenuTh KOJIUYECTBO pazOMEeHU OTpe3ka , JOCTATOYHOE /IS BHIYMCICHUS HHTeTpajia
3 o
f1 In xdx MmeTogom Tpanenuii ¢ TouHocThio € = 0,01;.

4.2 ®oHJ 01LIEHOYHBIX CpeacTB AJisl MPOBEACHUA HpOMe)KyTO‘lHOﬁ aTrecranumu

4.2.1 IlpumepHbIii IepeYeHb BONPOCOB K IK3aMeHY

1. Wcropus u sTanbl pa3BUTHS BBIYHCIUTEIBHOW MaTEeMaTHKH, U €€ POJib B MPUKIAIHBIX
HayKax.

2. Tlpubmmx€nHble yncna, uX aOCOTIOTHBIE M OTHOCUTENBHBIE MOTPEIIHOCTH.

3. CrnoxeHne ¥ BblUMTAHHWE MNPUOMMKEHHBIX YWceld. YMHOXEHHUE U JIeJIeHHe
MPUOIMKEHHBIX YHCETT.

4. TlorpemHOCTH BBIYMCICHHS 3HaueHUW  ¢yHkumu. OrmnpeneneHue  JAOMYCTUMOM

MOTPEIHOCTH apTyMEHTOB 10 JO0MYCTUMOI MOTPEUHOCTH (PYHKIINH.

AnmpokcuManus ceTouHbIX QyHKIuN. MHTEpnoanpoBaHue.

CnnaiiH-uHTepnosanus. MeToa HauMEeHbIIMX KBAaPATOB.

NurtepnonsiiinonHbiii MHOTOWIEH Jlarpanixa.

NuTtepnossaumonHbiii MHOTOWIEH HbtoTOHA.

Cxema DWTKeHa.

0. OcHoBuble onsTus yncinenHoro pemenust CJIAY. IlocranoBka 3amaun. Merox ["aycca.

Cxema 'aycca ¢ BBIOOPOM TJIAaBHOTO 3JI€MEHTA.

11. Komnaxkrnas cxema 'aycca ans pemenust CJIAY.

12. Boluncienue onpenenuTeneit MaTpuil.

13. Berunciienue 3JeMEHTOB 00paTHOM MaTpHUIbl MeToIoM [ aycca.

14. Pemmienust CJIAY MeTo1oM mpoCTOM UTEpaiu.

15. Metopn 3elinens pemenus CJIAY.

16. Metox HetoToHa A7151 CHCTEMBI IBYX HEIMHEWHBIX YpaBHEHUH.

17. Meton mpocToiif uTepanuu JUisi CHCTEMBbI IBYX HETMHEHHBIX YpaBHEHU.

18. ®opmynel  ymcnenHoro auddepenuupoBanus. llorpemmHocTH, BO3HHUKAIONME MPHU
YHCIICHHOM JU(PPEePCHITNPOBAHUH.

19. Beibop onTHMaIbHOTO IIara YuCIeHHOTo U (pepeHIIUpOBaHU.

20. Yucnennoe wHTerpupoBanue. KaapaTypHbie QopMylbl ¢ paBHOOTCTOSAIIMMH Y3JIaMHU.
dopmyna Tpanenuii, popmyna Cumriicona, opmyna HetoroHa.

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

22. lnTerpupoBaHue ¢ MOMOIIBIO CTENEHHBIX PsoB. VHTErpanbl OT pa3phIBHBIX (yHKIIHM.
WuTerpanbl ¢ 06CKOHEYHBIMU MPEEIIaMu.

23. 3amaua Ko gy OJ1Y. Metop mocneoBaTenbHBIX MPUOTHKEHHH.

24. 3anaua Komm mist OY. Metoa Ditnepa u ero Moaupukammy.

HBoOoo~No O
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25. 3amava Komm st OY. Merop Pyrare-Kyrra.

26.3agaua Koum g O1Y. Meron Anmamca.

27. Pemenne xpaeBbix 3amad uist OJ1Y. IlocranoBka 3amaun. MeToJ KOHEUHBIX Pa3HOCTEH
JUISL TMHEHHBIX U (QpepeHInaIbHbIX YpaBHEHUH BTOPOTO MOPSAIKA.

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

29. Pemmennie kpaeBwix 3ama4 st OJ[Y. Meron Nanépkuna.

30. Pemenne kpaeBwix 3amau s OJ[Y. MeToa KoJIoKaiuu.

31. Metop ceTok aisi ypaBHEHUM ¢ YaCTHBIMU MPOU3BOAHBIMU.

32. Metop cetok mist 3amaun Jupuxie.

33. MeToj nporoHKH Jyist ypaBHEHU S TEIIOMPOBOIHOCTH.

34. MeTto ceTok AJisl ypaBHEHHI MapadoIudecKoro TUIIA.

35. Metop ceTok [uis ypaBHEHUH TUTIEpOOTMIECKOTO THTIA.

4.2.2 Kputepuu ouneHKu

O1eHKa «OTIHIHOY:

— CHCTeMAaTU3UPOBAaHHbBIE, ITTYOOKHE U MOJTHBIC 3HAHUS 10 BCEM pazfiesiaM JTUCIUTLINHBL, a
TaKoKe TI0 OCHOBHBIM BOIIPOCAM, BBIXOISIIMM 32 TIPEJIENbI YIeOHOU MPOTPAMMBI;

— TOYHOE MCIIOJIB30BAHNE HAYYHON TEPMUHOJIOTUH CUCTEMAaTHUECKH TPAMOTHOE 1
JIOTUYECKH MPABUIIBHOE U3JI0KEHHUE OTBETA HA BOIPOCHI;

— Oe3yrnpevHoe BiIaIcHUe HHCTPYMEHTapUeM yIeOHOUM TUCIIUTUINHBI, YMEHUE €T0
3(ppeKTUBHO HCITOIB30BATh B TOCTAHOBKE HAYYHBIX M TIPAKTHUYCCKUX 33]1aY;

— BBIpa)KEHHAs CIOCOOHOCTh CAMOCTOSTENBHO M TBOPUECKH PEIATh CIOKHBIE MPOOIEMBI U
HECTaHIapTHBIE CUTYAIlUH;

— TIOJTHOE ¥ TJTyOOKOE€ YCBOSGHHME OCHOBHOM U JIOTIOJIHUTENbHOM JIUTEPATYypPhI,
PEKOMEHIOBaHHOM y4eOHOM MPOTrpaMMOii IO U CIUTIINHE;

— YyMEHUE OPUEHTUPOBATHCS B TEOPHUSIX, KOHLICTIIUIX U HATTPABJICHUSIX TUCITUTUIMHBI U
JlaBaTh UM KPUTHUYECKYIO OIEHKY, UCIIOJIb3Ysl HAyYHbIE JOCTUKEHUS APYIUX TUCIUTIINH;

— TBOPYECKAsi CAaMOCTOsATeNbHAsl paboTa Ha MPAKTHYECKUX/CEMIUHAPCKUX/TTa00paTOPHBIX
3aHATHSX, AKTHBHOE Y9aCTHE B TPYNIIOBBIX OOCYKICHUSX, BHICOKU i YPOBEHB KYJIBTYPHI
HCITOJTHEHM S 3aJaHUH ;

— BBICOKU YPOBEHB CPOPMUPOBAHHOCTH 3asBIICHHBIX B pabodeii mporpaMmMe
KOMITETEHIINH.

O1eHKa «XOpOILOoY:

— IOCTATOYHO IIOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS 110 JUCLUTLINHE;

— YMEHHME OPUEHTUPOBATHCS B OCHOBHOM TEOPHSX, KOHLIEMIH IX U HAIIPABJICHUSX
JUCLUIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— MCII0JIB30BAHUE HAYYHON TEPMUHOJIOTHH, INHTBUCTHYECKH U JIOTHYECKU IIPABUIIBHOE
U3JI0KEHHE OTBETA Ha BOMPOCHI, YMEHUE JIeNaTh 000CHOBAHHBIE BBIBOIBI;

— BJIAJICHUE UHCTPYMEHTAPUEM 110 JUCIUILUIMHE, yMEHHUE €TI0 UCIIOIb30BATh B IOCTAHOBKE
U PEIICHUH HAydHBIX U MPOQEeCCHOHATIBHBIX 3371a4;

— YCBOEHUE OCHOBHOM M IOTIOJTHUTEIBHOMN JIUTEPATyphl, PEKOMEHI0BAaHHOM yueOH O
IIPOTPAMMOM MO TUCLUILINHE;

— caMoCTOATeNIbHAs PadoTa Ha MPAKTUYECKUX 3aHATUAX, yIaCTHE B IPYIIIOBBIX
00CYXI€HU X, BBICOKUI yPOBEHB KYyJIbTYPhl HMCIOJIHEHUS 3aJaHU;

— cpeaHui ypoBeHb c(POPMHUPOBAHHOCTH 3asBJIEHHBIX B pabouell mporpamMmme
KOMITETEHIINH.

O1ieHKa «yI0BIETBOPUTETHHON:

— I0CTaTOYHBI MUHUMAJIBbHBIA 00bEM 3HAaHUM MO IUCHUIIINHE;
— YCBOEHHE OCHOBHOM TUTEPATYphl, PEKOMEHIOBAHHOM yueOHON pOorpaMMoi;
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— YMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIEIIIUAX U HAPABIECHUSX I10
JUCLUIIIMHE U 1aBaTh UM OLICHKY;

— WCIOJIb30BAHME HAYYHOW TEPMUHOJIOTHH, CTUIIMCTUYECKOE U JJOTUYECKOE U3JI0KEHUE
OTBETa Ha BONPOCHI, yMEHHUE JIeaTh BBIBOBI 0€3 CYIIECTBEHHBIX OLIMOOK;

— BJIaJICHUE MHCTPYMEHTapueM ydeOHOM IUCIUILIMHBI, YMEHUE €TO UCII0JIb30BaTh B
pPELLIEHUH TUITOBBIX 33/1a4;

— YMEHUE 0]l pyKOBOJCTBOM IPEMOJAABATEINS peliaTh CTAaHAAPTHBIEC 3a/1a4H;

— paboTa moJ1 pyKOBOJCTBOM IpEIoAaBaTelNsl Ha MPAKTUYECKUX 3aHATHUSX, TOMYCTUMBIN
YPOBEHB KYJIbTYPbl UCIIOJIHEHHUS 33/laHUI;

— IOCTaTOYHBI MUHUMAJIbHBIA YPOBEHBb C(POPMUPOBAHHOCTH 3asIBJICHHBIX B paboueit
IpOrpaMMe KOMIIETEHIIUH.

OneHKa «HeyIO0BIETBOPUTEIBHOY:

— (pparmMeHTapHBIC 3HAHUS 110 AUCHUILINHE;

— OTKa3 OT OTBETa (BBIMOJHEHHUS MTUCbMEHHOU paboThI);

— 3HaHHE OT/AEIbHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX ydeOHOM MporpamMmoil mo
JUCLUIIINHE;

— HEyMEHHE HCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJTM4yMe rpyobIX OMmMOOK;

— HU3KUU YPOBEHB KyJIbTYPbl HCIIOJHECHUS 3aJaHUM;

— HU3KUU YPOBEHBb CPOPMUPOBAHHOCTH 3asBJICHHBIX B pab0oUeii TporpaMMe KOMIETSHITHH.

OrneHouHbIe CpeACTBA IS WHBAIMJIOB M JIUI[ C OrPAHUUYEHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsl BBIOMPAIOTCS € YUETOM UX MHAUBUIYAIbHBIX ICUXOPU3UYECKUX OCOOCHHOCTEH.

— MIpY HEOOXOIMMOCTH MHBAIMJIAM U JIULAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI
MPEIOCTABIISIETCS. JOTIOJIHUTENBHOE BpeMs JIJ1s TOJrOTOBKY OTBETA HAa dK3aMEHE;

— IIpU NIPOBEICHUU MTPOLEAYPHI OLICHUBAHUS PE3YAbTaTOB 00y4YE€HUsI NHBAJINJIOB U JIUII C
OTpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI IIPETYyCMaTPUBAETCS UCIIOIB30BAHUE TEXHUYECKIX
CpeACTB, HEOOXOAUMBIX UM B CBSI3M C MX WHIUBUIyaTbHBIMHA OCOOCHHOCTSIMU;

— MpU HEOOXOTUMOCTH JUTsl OOYJarOIMXCSl € OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbS U
MHBAJUOB MPOLIeTypa OLEHUBAHUS PE3YbTATOB OOYYSHHS 11O TUCIUTIIIHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO 3TaIOB.

[Tpouenypa oneHUBaHUs Pe3yabTaTOB OOYYEHMs] MHBAIMIOB M JIMIl C OrPAaHMYEHHBIMU
BO3MOXXHOCTSIMM  3JI0pPOBbSl 1O JMCLUIIIMHE (MOAYII0) MpEeaycMaTpUBAET MPEAOCTaBICHUE
uHopMaruu B QoOpMax, agalTHPOBAHHBIX K OTPAHWUYCHUSM HX 3IOPOBBSI U BOCHPHUSTHS
uHpopmauu:

JUist L ¢ HapyIIEHUSIMH 3pEHUS:

— B IeyaTHOU (popMe yBeTUYEHHBIM PU(TOM,

— B popMe 3JIEKTPOHHOIO JOKYMEHTA.

Jlns mun ¢ HapyleHUsIMH CITyXa:

— B MeYaTHOU (opme,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

Jlnst au1 ¢ HapyIeHUs MU OITOPHO-/IBUTATENIbHOIO alapara:

— B MeYaTHOU (opme,

— B popMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepedeHb MOXET OBITh JOMOJHEH W KOHKPETH3MPOBAaH B 3aBHCHUMOCTH OT
KOHTHUHTEHTA 00Yy4JaroImXCsl.
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5 IlepeyeHb OCHOBHOW W JAOMOJHHUTEJHLHOH Y4yeOHOW JHMTepaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHHS TMCHUIITHHBI

5.1 OcHoBHas JauTeparypa

1. BbaxsamoB H.C., Xunaxos H.II., Ko6enbkoB I'.I'. UucnaeHHbIe METOBI: yaeOHOE TOCOOHe
JUIsS CTYICHTOB BY30B. — 7-¢ u3a. — M.: BUHOM. JlaGoparopus 3nanuii, 2011. — 636 c.
(15460 5K3.)

2. AmocoB A.A. BeruuciaurtenabHble METOIBI [DJIEKTPOHHBIN pecypc]: yueOHoe mocobue /
A.A. Amocos, HO.A. llyounckuii, H.B. KonuenoBa. — CIIG.: Jlanp, 2014. — 672 c. —
Pexxum nmoctymna: https//e.lanbook.com/book/42190#authors.

3. baxsanos H.C. Yucnennble MeToAbl [DNeKTpoHHBIN pecypc]: yue6. mocobue / H.C.
baxsanos, H.IL. Kuaxos, I'M. KoGenbkoB. — M.: U3narensctBo "JlabopaTopus 3HaHui",
2015. — 639 c¢. — Pesxum mocryma: hitps://e.lanbook.com/book/70767.

4. baxsano H.C. UucneHuble MmeTonpl. PemeHus 3amady U ynmpakHEeHHS [DJIEKTPOHHBIH
pecypc]: yue6. mocobume / H.C. baxsanoB, A.A. Kopue, E.B. UmxkonkoB. — M.:
W3narensctBo  "Jlaboparopust 3Hammi", 2016. — 355c¢. — Pexwmm pocryma:
https:/e. lanbook.com/book/90239.

5. 3amu3Hsk B.E. Uucnennbie MeTonpl. OCHOBBI Hay4dHBIX BBIYMCIEHUM [DIEKTPOHHBIN
pecypc]: y4eOHUK W TIPAKTHKYyM [UIs akaJeMHYecKoro OakamaBpuara. — 2-€ HU31.,
nepepab. u mom. — M.: FOpaiit, 2018. — 356 c¢. — Pexxum pgoctyma: httpsy//biblio-
online.ru/book/9D9516CB-A065-4497-9062-5D8C77D8EG44.

6. IleBmos I'.C. UucneHHBbIE METOIBI JUHEHHOW anreOpwl [DIEKTpOHHBIA pecypc]: ydel.
nocobue / I'.C. Illeuos, O.I'. KprokoBa, b.11. Mei3aukoBa. — CI16.: Jlaus, 2011. — 496 c.
— Pexum nocryna: httpsy/e.lanbook.com/book/1800.

ﬂﬂﬂ OCBOCHHU A NUCHUIIJIMHBI UHBAJIMAAMU U JIMIIaMH C OTPAHUYCHHBIMU BO3MOKHOCTAMU

3I0POBBSI MMEIOTCSl W3JaHHsS B DJEKTPOHHOM BHJEC B DJICKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlaub» u «fOpaiit.

5.2 /lonoiHMTEJIbHAS JIUTEPATYypa

1. BepxOuukuit B.M. Uucnennsie Mmetonsl. JInHeliHas anreOpa U HeJIMHEHHbIE YPaBHEHHS
[Tekct]: yueOHOe mocoOue sl CTyAEHTOB MaT. U HMHXKEHEPHBIX CHell. BYy30B. — M.:
Beicmas mkomna, 2000. — 266 c. (16 9x3.)

2. T'aBpunmna O. H. , 3axapos 0. H. , ®omuna JI. H. Yncnennbie MeTo1bI [DNIEKTPOHHBIH
pecypc]: yuebHoe mocobue. — KemepoBckuii rocynapcTBeHHbIN yHuBepcuter, 2011. —
238 c. - Pexxum JOCTyIa.
http//biblioclub.ru/index.php?page=book view red&book id=232352.

3. Cobonea O.H. BBenenue B 4YHMCICHHBIE METOMABI [DIJIEKTPOHHBIA pecypc]: ydaeOHoe
nmocoobue. — Hosocubupck: HI'TY, 2011. — 64c. — Pexum ngocryna:
http//biblioclub.ru/index.php?page=book view red&book id=229144.

6 Ilepeuensn pecypcosB HHG} OpMALMOHHO-TEeJIe KOMMYHHUKAIMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX VIS OCBOEHHUS JUCHHUILINHBI

1. Yucnenusie MeToapl. YueOHOe mocobue | Yuutech.py [DnekrpoHHbii pecypc]. - URL:
http//www. uchites.ru/chislennye metody/posobie.

2. YucneHHble MeTOABl JIMHEHHOW anreOper - MathHelpPlanet [Dnexrponnsiii pecypc]. -
URL.: http://mathhelpplanet.comy/static.php?p=chislennye- metody- linyeinoi-algebry.

3. Bukunemus, cobomanas suiukinoneans — Wikipedia [Dnexrponnsiii pecype]. - URL:
http//ru.wikipedia.org.

4. DnextpoHHO-OMOMMOTEYHAs1 cucTema M3marenscTBO «JlaHby [DIEKTpOHHBIA pecypc]. -
URL.: http//e.lanbook.com.
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5. Hayunas osnexkrponHas OuOnmoreka B pamkax mpoekra demepanibHOro areHTCTBa IO
HayKe ¥ MHHOBAIMsAM [DnekrpoHHbIi pecypc]. - URL: httpi//elibrary.ru.

7 MeToanueckue PEKOMEHAANUHA 10 OPraHUu3alMi U3YICHUS TUCHUIIJIMHBI

VYuebHasg IeqaTeIbHOCTh MPOXOJUT B COOTBETCTBMM C TpaduKkoM ydeOHOro mpolecca.
[Iponiecc camocrosiTenbHOW pPAOOTHI KOHTPOJIMPYETCS BO BpEMs ayJUTOPHBIX 3aHATHUH U
UHJUBUIYaJIbHBIX KOHCYAbTalui. CamocTosTeNnbHasE paboTa CTYAEHTOB MPOBOIUTCS B (opme
M3Yy4EHUS OTAEIbHBIX TEOPETHYECKUX BOIPOCOB I10 MpEAIaracMoi JIUTepaType.

Ilo >xenaHuio CTyleHTa MpeaaraeTcsi Hanucanue pedepara Ha BEIOpaHHYIO UM TeMy (110
COITIacOBaHUIO ¢ mpenogasareneM). Jns Hanucanus pedepara HeoOXoaMMO M10oA00paTh
autepatrypy. OOlee KOJIMYECTBO JIMTEPATypHBIX UCTOYHUKOB, BKIIOUas TEKCThl U3 MHTepHeTa,
(myOnuKanuy B JKypHaJIax), TOJKHO COCTaBJIATh HE MeHee 10 HauMeHOBaHUM. YUeOHHKH, Kak
IIPaBUJIO, B IUTEPATYPHBIE HCTOUHUKN HE BXOJSAT.

Pedeparsr BoimonHAIOT Ha Juctax ¢opmara A4. CTpaHHIIBI TEKCTA, PUCYHKH, (OPMYIIbI
HYMEpPYIOT, PHUCYHKH CHa0XXaloT TOPHUCYHOUYHBIMH HaamucsaMu. TekcT creayeT mnedararb
mpugprom Nel4 ¢ wuHTepBajioM MexIy cTpokamu B 1,5 umHTepBana, 0e3 HEIOMYCTUMBIX
cokpaineHuii. B koHIle pedepara JOKHBI OBITH CIETAHBI BHIBOIBI.

B xoH11e paboThI MPUBOASAT CIUCOK UCIIOIb30BAHHBIX HCTOYHHKOB.

Pedepar nomkeH ObITh MOAMUCAH CTYIEHTOM C YKa3aHUEM JIaThl €€ OPOPMIICHHSL.

PaboThl, BeIMOTHEHHBIE 0€3 COOMIOACHUS MEPEUNCIICHHBIX TpeOOBaHM, BO3BPALAIOTCS
Ha JJOpabOTKy.

BeinmonHeHHass CTyIeHTOM paboTa ompeAessieTcss Ha MPOBEPKY IPernojaBareiio B
YCTaHOBJICHHBIE CpOKH. Eciin y mperogaBarens ecTh 3aMeyaHus, padoTa BO3BPALACTCS U TIOCTE
UCIpaBJieHUuH 1100 BHOBb OTIIPABJISIETCS] HA IIPOBEPKY, €CIIM UCIIPABJIEHUS CYLLIECTBEHHbIE, TM00
IPENBABIISETCA Ha €€ 3aIMTeE.

[IpumepHBIE TEMBI pedepaToB:

. Meron nnporonku npu peniennu CJIAY.

. Haxoxxnenne coOCTBEHHBIX 3HAYEHUIM MaTpPUILIBI.

. IaTeprionsums ¢ HepaBHOOTCTOSIIIMMHU Y3JIaMHU.

. HUucnennoe nudepeHinpoBaHue.

. Meron MonTe-Kapio npu 4nciaeHHOM HHTETPUPOBAHUH.

. Meton HproTOHA IpH pelIeHN N HETUHENHOIO YPaBHEHMS NI CUCTEMBI YPaBHEHHM.
. HessBub1e meronpl MuiiHa u I'mpa nipu pemennun O/1Y.

. UnucneHnHple METO/Ibl ONITUMHU3ALINY.

0 O DN KW —

B ocBoeHMU nuCHMIUIMHBI MHBAIUIAMH U JIMIIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
30pOBbsi OOJIBIIIOE 3HAUEHHE KMEET WHAMBUIyallbHas ydyeOHas paboTa (KOHCYIbTAlluu) —
JIONOJIHUTENBHOE Pa3bsCHEHHE y4eOHOro MaTepuana.

WHpiuBuAyabHbIE KOHCYIbTAllMM 10 MpPEeIMeTy SBISIIOTCS BaXHBIM  (PAKTOPOM,
CHOCO6CTBYIOHII/IM HHAWBUAYyAJIU3allun 06yquI/151 1 YCTAaHOBJICHUIO BOCIIMTATCIIbHOI'O KOHTAKTa
MEXIy IpernojaBareneM M OOydarolMMCS HMHBAJIMAOM WM JIMIOM C OIPaHUYCHHBIMU
BO3MO>XHOCTSIMH 37J0POBBSL.

8 IlepeyeHb MH(OPMALHOHHBIX TEXHOJIOTHI, HCIOJIB3YeMbIX NPU OCYIIECTBJIe HUM
00pa3oBaTeJIbHOIO NMpoUecca Mo JUCHUILIHHE (MOAYJI0) (MPU HEOOXOAUMOCTH)

8.1 IlepeyeHb MH( OPMAITMOHHBIX TE€XHOJIOTH A

— IIpoBepka fOMaNHUX 33JaHU U KOHCYJATUPOBAHUE MTOCPEACTBOM 3JIEKTPOHHOU MOYTHI
u conmansHOU cetn «BKouTakTey.

— Hcnionb3oBaHue 3JIEKTPOHHBIX MPE3CHTAlUl NpPU  TMPOBEACHUM JICKIUOHHBIX U
71a00paTOPHBIX 3aHSITUM.
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8.2 IlepevyeHb HEOOXOAMMOIO MPOIPAMMHOIO 00ecIeYe HUs

1. Omnepaunonnas cucrema MS Windows.

2. HurterpupoBanHoe odrcHoe mpunoxkenne MS Office.

3. Cucrema nporpammupoBanus MS Visual Studio nim Delphi.
8.3 IlepeyeHb He00XOAUMBIX MH( OPMANMOHHBIX CMIPABOYHBIX CHCTEM

1. Buxuneaus, cBobomnas sHuukioneauss — Wikipedia [DnexkrponHsiit pecypc]. - URL:
http://ru.wikipedia.org.

2. DJEeKTpOHHas OnbIMoTeKa Kyol'y [DnekTpoHHBIH pecypce]. - URL.:
http//www.kubsu.ru/ru/node/1145.

3. DnexrponHas Oubmmoreunas cuctema ELIBRARY.RU [Dnexrponnsiii pecypc]. - URL:
http//www.elibrary.ru.
9 MarepuajbHO-TeXHHYECKOE 00ecneyeHne yueOHoi TuCHHILTHHbI

No Bu pabor MartepuanbHO-TEXHHYECKOE OOeCTieueHHue AUCITUTIITUHEBI U
OCHAIICHHOCTb

1. | JlexunoHHsie JlexumoHHas ayauTOpHs, OCHAIEHHAs MPE3CHTAIMOHHON TEXHUKON

3aHSATUS (mpoekTop,  DKpaH,  KOMIIBIOTEP/HOYTOYK), = COOTBETCTBYIOIM
MpOTPaMMHBIM O00€CIICYeHHEM, a TaKKe HEeoOXOAuMON Mebembio
(mocka, CTOJBI, CTYJIbsI)
(aymutopuu: 129, 131, 133, A305, A307)

2. | JlaboparopHbie JlaGopaTopusi, yKOMIUJIEKTOBaHHAsl CHENHAIM3UPOBAHHON MeOebio,

3aHSATUSA TEXHUYECKUMH cpefcTBamMu oOydeHusi (coBpemeHHbiMH [[DOBM Ha
0aze mpomeccopoB Intel wim AMD, 00beIMHEHHBIMH JIOKAIBHOMN
CeThI0) C BBIXOJOM B [IMoOanbHYIO ceTh VHTepHeT, a TaKKe
COBPEMEHHBIM  JIMIIEH3UOHHBIM  TPOTPAMMHBIM  00eCIeYeHHEM
(onepanmonnas cuctema Windows 8/10, maketr Microsoft Office, cpempr
nporpammupoBanusi MS Visual Studio u Delphi)
(aymutopuu: 101, 102, 105, 106, 107, A301a)

3. | I'pynmoBeIe Aymutopust A1 CEMMHApCKUMX — 3aHATUM,  TPYNIOBBIX U
(MHAMBUyallbHBIE) | UHIUBUAYAIbHBIX KOHCYIBTAIlMM, YKOMIUIEKTOBAHHBIE HE0OX0IMMOM
KOHCY/bTALIUU MeOembIo (I0CKA, CTOJIBI, CTYIIbS)

(aymuropuu: 129, 131)

4. | Texyumi Aynutopust Ul CEMHUHApPCKUX 3aHSTUM, TEKYIIEro KOHTPOIS U
KOHTPOJIb, MPOMEXYTOYHOH  aTTECTAllMHM, YKOMIUIEKTOBAaHHAs HEOOXOIMMOKN
MIPOMEKYTOUHAS MeOeNbI0 (JT0CKa, CTOJNBI, CTymbs) (aymutopuu: 129, 131, 133, A305,
aTTecTalus A307, 147, 148, 149, 150, 100C, A3016, A512), xoMmnbroTepamMu ¢

JUIEH3UOHHBIM ITPOTPAMMHBIM 00SCTICYCHIEM U BBIXOJIOM B HHTEPHET
(aymutopuu: 106, 106a. A301)

5. | CamocrosTenbHas Kabuner JUISt CaMOCTOSITEIbHON paboThI, OCHAILICHHBIN

pabota KOMITBIOTEPHON TEXHUKOH € BO3MOXHOCTBIO TOJKIIOUYEHUS K CETH
HHTepHeT, mporpaMMoi 53KpaHHOTO YBEJIUUYEHUsS, 00ecredeHHBIH
JOCTYIIOM B 3JICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIBHYIO CPEILy
YHUBEPCUTETA, HEOOXOTUMON MeOENbIO (JOCKa, CTOJIBI, CTYIIbs)
(aymutopus 102a, unTanbHbIN 3a1).
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