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1 Henu 1 3a1a4u U3y4eHHUs AUCHMUILIMHBI (MOIYJISA)

1.1 llenb ocBOEHUSI AUCHTUNITHHBI

Pa3BuTne npogeccuoHanbHBIX KOMIIETEHUUN 110 MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB
UCIIOJIb30BAaHUS YUCICHHBIX METO/IOB JIJIS PEICHUS PA3INYHbIX (PU3UKO-MaTEMaTHYECKUX 3a/1au.

1.2 3agauu JUCHMIIHHEI

g aKTyalu3alus ¥ pa3BUTHE 3HAHWA B OOJNACTH MPOTrPaMMHPOBAHHS
YUCJIEHHBIX METO/10B;

O OBJIAJICHUE MATEMaTHYECKOW M aJITOPUTMUYECKOW COCTABIISIOMIEH
YUCJIEHHBIX METOJ0B, IPUMEHSAEMBIX PU PEIICHUH HAyYHO-TEXHUYECKHUX 3a/1a4;

g (dbopMHpOBaHUE yCTOWYMBBIX HABBIKOB NMPUMEHEHHS! KOMITbIOTEPHBIX
TEXHOJIOTUH I peaJii3allii YUCICHHBIX METOI0B, B HAYYHOM aHaJIM3€ CUTyalUH,
BO3HUKAIOLIUX B XO/€ CO31aHKs HOBOW TEXHUKU U HOBBIX TEXHOJIOTHH;

d yMeHue oTOouparh HambOosiee 3(P(EKTUBHBIE YHCICHHBIE METObI
pelieHusT KOHKPETHOW 3aJadd, YYUThIBasl Takue (DaKTOpbhI, KaK aIrOpPUTMHUYECKYIO
IPOCTOTY METO/Ia, TOYHOCTh BBIYUCICHHN, OBICTPOTY CXOIWMOCTH, HAINYHEC
JIONIOJTHUTENBHBIX YCIIOBUH [l IPUMEHEHUSI METO/Ia, YCTOMYMBOCTh METO/IA;

d YMEHHE WHTEPIPETHPOBATh PE3YIbTaThl PACUYETOB, MOJIYUYEHHBIX
YUCJIICHHBIMU METO/IaMH.

1.3 MecTo aucuHUIIMHBI (MOAYJsl)) B CTPYKTYpe 00pa3oBaTebHOH NPOrpaMMbl
JucuummHa «YuciaeHHbIe METOABI» OTHOCHUTCS K oOs3arenpHOM dacTh bioka 1 "JlucuumimHb
(Momynu)" y4eGHOTrO MIIaHa.

JlaHHas AUCHUILINHA TECHO CBsI3aHa ¢ AUCLHUILUIMHAMU 0a30Boi vyacTu bioka 1:
MaTeMaTUYeCKU aHaIu3, ajredpa W aHAIUTHYECKas T€OMETPUsi, OCHOBBI MPOrPaMMHUPOBAHUS,
nuddepeHnranbHble YpaBHEHUS, METO/IbI ONTUMH3AIINN, TIPAKTUKYM T10 YHCICHHBIM METO/IaM.

1.4 TlepeyeHb NJAHMPYEMBbIX pPe3yJ1bTATOB O0y4YeHHs] 1O JMCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € INIAHMPYEMBbIMH pe3yJIbTaTaMHU 0CBOeHHUsI 00pa3oBaTeIbHON MPOrpaMMbl

N3ydenune naHHoN y4eOHOM IUCHUIIIIMHBI HAIIPaBJI€HO Ha (OpMHU pOBaHUE y O0yUarOLIXCs
CIEIYIOIIMX KOMIIETEHIIHH:

Kox u HanMeHOBaHMe HHANKATOpa* Pe3ynpTaTel 00yueHUs 10 TUCIUILIIHE

OIIK-2 CniocoGeH McHoJIb30BATh M aJaNTHPOBATH CYLeCTBYIOIIME MaTeMaTHYeCKHe METOAbI M CHCTeMbI
NPOrpaMMHPOBAHUS 151 Pa3padoTKU M PeajH3aluM AITOPUTMOB PelleHHs] MPUKJIATHbIX 32124

HOIIK-2.2. (40.001 A/02.5 3H.2) OrteuecTBeHHBIH U | 3HAET:

MEXIYHApOJIHBII ONBIT B COOTBETCTBYIOLIEH oOiacté | — OCHOBHBIE TIOHSITHSI YHCIICHHBIX
WCCIIEMOBAHNM, METOAbl  aJalTallid  CYMIECTBYIOMIX | HCCIEJOBAaHMNA MaTeMaTHYeCKOH MOJIEIH;

MaTeMaTUYeCKHX METOJIOB W CHCTEM NPOrPaMMHUPOBAHUS | — OCHOBHBIE  YHCJCHHbIE  METOABI U
i paspabOTKM M pPealM3aldM alrOpUTMOB pelleHHs | AITOPUTMbI PEIICHHS MATEMATUYECKHX 3aiad U3
MPUKJIAIHBIX 3a70a4 pa3acsioB — TCOpUsA alIlpOKCUMalUKU, YHUCICHHOEC
HOIIK-2.3. (40.001 A/02.5 3u.4) Metons! mpoBeneHusi | UHTCIPHPOBAHKE, NTUHEHHAs anre0pa,

SKCTIEPHMEHTOB 1 HAOJTIO/ICHHIH, 0600IIeH s 1 06paGoTky | COPIKHOBEHHbIE zmcpcpepeﬁmfanbﬂme YPaBHEHUA,
WHOPMAIH, METOJB HMCTIONb30BAHM W ajanramuy | YPABHCHHS  MaTeMaTHveckod  Qu3nKH, HMETb
NpeCTaBJeHHe O  CYIIECTBYIOIIMX  MaKeTax
NPUKJIAAHEIX ~ OPOTpaMM 18 pelleHHs
COOTBETCTBYIOIIHX 3a/1ad.

CYIIECTBYIOIIX MAaTEMaTH4YECKUX METOJOB W CHCTEM
NPOrpaMMHUPOBAaHUS UL  pa3padOTKU M pealu3aluu
AIITOPUTMOB PEIICHHUSI IPUKIIAIHBIX 33714

HOIIK-2.6. (40.001 A/02.5 VY.3) IlpumeHAT MeTOJBI
MIPOBE/ICHUS 9KCIIEPHMEHTOB, HCIIOJIb30BAaTh "
aanTUPOBAaTh CYIIECTBYIOLINE MATEMaTHIECKUAC METOIbI




Kox u HanMeHOBaHMe HHANKATOpa* Pe3ynbTaTel 00y4eHUs 10 JUCHHUILTHHE

Y CHCTEMBI IPOTPaMMUPOBAHUS JUIsl pa3pabOTKH U YwMmeer:

peanu3ayy aIrOpUTMOB pelIeH!s MPUKJIAAHBIX 33134 — IPUMEHSTh YUCJICHHBIE METO/IbI U AITOPUTMBEI,
HOIIK-2.9. (40.001 A/025 Tn.1) [IlpoBeneHue | peanu3oBbIBaTh 3TH AITOPUTMBI Ha
SKCIIEPUMEHTOB C HCIOJIb30BAHMEM W  aJanTaluen SA3BIKC NIPOTPaMMHUPOBAHUS BLICOKOTO
CYILECTBYIOIINX MaTeMaTHYECKUX METO/IOB B YPOBHAL.

COOTBETCTBHH C yCTaHOBJIEHHBIMU MosiHOMOouusiMu MOTTK-
2.11. (40.001 A/02.5 [Hdp.2 Tn) [HesatensHOCTD,
HamlpaBIeHHAas Ha pEHOIeHHe 3a]ad  aHATUTHYECKOTO
XapakTepa, IMpearoyararollux BHIOOpP M MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB pElICHHs 3a/1a4, UCIIOIb30BaHHE U
aIanTHPOBAHUE CYIIECTBYIOITUX MaTeMaTHYECKHUX
METOJIOB M CHCTEM MPOTPAMMHPOBAHUS IS Pa3paOdOTKH U
peau3aiyy AIrOPUTMOB PEIICHHS MPHUKJIAIHBIX 33134

Bnaneer:

— 06a30BBIMH HaBbIKaMHU YHCJIEHHOTO
SKCIIEpUMEHTA [UIS WCCIICHOBAHHUS KOHKPETHBIX
MaTeMaTHYECKUX MOJCINECH;

- METOJIONOTHEH  pa3paboOTKU  UYMCICHHBIX
METOJIOB JIJIs 33]1a4 U3 YKa3aHHBIX Pa3/IesioB.

IIK-3 CnocoGeH opMeHTHPOBATHCA B COBPEMEHHBIX AJITOPUTMAX KOMIBIOTEPHOH MaTeMAaTHKHU; 00/1aJaTh
cnoco0HocTAMM K 3¢ eKTHBHOMY NPHMEHEHHIO H PeaJu3alMii MATeMATHYeCKH CJI0KHBIX AJITOPUTMOB

UIIK-3.1. (06.001 D/03.06 31.3) Metoasl u cpeactBa | 3HAET

IIPOEKTUPOBAHUSA IPOrpaMMHOrO oOecredyeHus Ipu | — OCHOBHbBIE TOHSTHS, IOJIOKECHUS U METOIbI
peanu3any MaTeMaTHYECKU CI0KHBIX alTOPUTMOB TEOPUH YHCIEHHBIX METO/IOB;

WIIK-3.2. (06.015 B/16.5 3u.8) CoBpeMeHHBIH | — OCHOBHBIE TIPUOJIMKEHHbBIE U aHAJTUTHYECKHE
OTCYECTBEHHBIA M 3apyOEXHBI OMNBIT B pa3paboTKe | METOALI HCCIENOBAHMA MATEMATHYECKOW MOJEIH
AITOPUTMOB KOMITBIOTEPHOI MaTeMaTHKH OOBEKTOB U SABJICHHH.

WIIK-3.3. (40.001 A/02.5 3n.2) OteuecTBeHHBIH U | YMeeT

MEXIyHAapOJIHBII ONBIT B pa3pabOTKE COBPEMEHHBIX | — MIPUMEHATh 3HAHUS TI0 TEOPHU YHCIEHHBIX
alITOPUTMOB KOMIIBIOTEPHON MaTeMaTHKU METOJIOB JJIsl PEIIEeHUs IPAKTHYECKHX 3a/1a4;
WIIK-3.8. (40.001 A/02.5 Tn.1) IlpoBenenue | — pewiarsb TIOCTABJICHHYIO 3agaqy
SKCIIEPUMEHTOB TI0 OIIEHKE S((PEKTHBHOCTH PEATH3aI[MHA | MATEMAaTHIECKOTO  MOJEIMPOBAHUS C  HMOMOMIBIO
MaTEMaTHIECKH CIIOKHBIX aJITOPUTMOB YUCIICHHBIX M AHAJIUTHYECKUX METOJOB, CTPOUTH C

MOMOIIBI0 YKCIIEHHOTO aHajk3a PacuyeTHbIE KPHBHIE
pellieHUs MAaTeMaTHYeCKOH MOJETH  Pa3IHYHbIX
MIPOLIECCOB.

Bnaneer

- HAaBbIKAMU NPUMEHEHUM 3HAHUHU 10 TEOPUHU
YUCJIEHHBIX METONOB MJIS DPELICHUS IPAKTUYECKHUX
3a1ad;

- METOJAMHU YHUCIIEHHOTO aHallu3a, a TaKXkKe
AHAIMTUYECKMMH  METOJAaMH, OCHOBAHHBIMM Ha
TEOpPUU MAaTeMaTU4YECKOI0 AaHaau3a, CIELUAIbHBIX
GyHKIMA W QYHKIMOHAIBHOTO aHAIN3a C IENBI0
HCCIIEIOBAaHUS MaTeMaTHYECKUX Mojeneil, 00beKTOB
U SIBJICHUI.

PesynbTathl 00y4YeHHs MO TUCIHMILIMHE TOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BHJIOB KOHTAKTHOW M CAMOCTOSITEIILHON paboThl 00y X CSl B COOTBETCTBUU C YTBEPIKICHHBIM
y4EOHBIM TIAHOM.

NuaukaTtopel  TOCTHIKEHHS KOMICTCHIIMA  CYUTAIOTCS  CHOPMHUPOBAHHBIMU  TIPU
JTOCTHXKEHHH COOTBETCTBYIOIINX UM PE3YJIbTATOB O0YUCHUSI.

2. CTpyKTypa U coJep:KaHue TUCHHUILTUHBI
1.1 Pacnpenenenne TPyA0EMKOCTH AMCHMILJIMHBI 10 BUAAM padoT
OO0miast TpyAOoeMKOCTh AMCIMILTUHBI COCTaBIIsIeT 6 3a4eTHBIX enuHUI] (216 ydacoB), ux
pacripeziesieHue 1Mo BUAaM paboT MpeACTaBIeHO B TabIuIe

Bunet pabot Bcero ®dopma oOydeHust
4acoB OYHasI

5 cemectp 6 cemectp
(gacer) (gacer)




KonTakTHas padora, B TOM 4ncie:

AynuTopHble 3aHATHSA (BCero):

3aHATHS JIEKIIUOHHOTO THIIA 82 34 48
1a00paTOPHEIC 3aHATHS
MPaKTUYECKHE 3aHITHUSI
CEMUHAPCKHE 3aHSATHS
HNnas xoHTakTHast padora:
Kontposns camocrositenbHoit padotst (KCP) 6 4 2
[pomexxyrounas arrecranus (MKP) 0,6 0,3 0,3
CamocrosiTe1bHas padoTa, B TOM YHcJIe:
CamocrosiTensHoe U3y4eHHe paznenos,
CaMOIOJIrOTOBKa  (MpopaboTKa W TIOBTOpEHHE
JIEKIMOHHOTO MaTepuajla 1 MarepHaia ydeOHUKOB 30 20 9
U y4eOHBIX TTOCOOMH, OJrOTOBKA K JIAOOPaTOPHBIM
Y [IPAKTUYECKUM 3aHATHM, KOJUIOKBUYMAaM U T.J1.)
IoaroroBka k TeKynieMy KOHTPOJIIO 17 14 4
KonTpoJsb:
IToaroroBka K 9K3aMeHy 80,4 35,7 447
Oouas gac. 216 108 108
TPYI0EeMKOCTh B TOM YHCJI€ KOHTAKTHasI 88,6 38.3 503

pa6ora

3a4. e/l 6 3 3

1.2 Copep:xkanue TMCUUTLTHHBI

Pacnipenenenue BugoB yueOHON paOOTHl U UX TPYAOEMKOCTH IO pa3jiejaM JUCIHUILIAHEI.
Paznensl (TeMbl) TUCHUIUIMHBI, U3yd4aeMble B 5 ceMecTpe (ouHas ¢hopma)

KomnuectBo yacos

Bcero BHeayaut
AynuTtopHas
Ne HanmenoBanue pasnenos (Tem) pabora oprai
pabora
JI I13 JIP CPC
1 2 3 4 5 6 7

1 OOyCIIOBIEHHOCTh MAaTEMaTHYeCKOH MOJENH M JIMHEWHBIX 6 3 3
cucreM. [loHsATHE M TPUMEPBHI.

2. Ipsimbie meToxs! pemenust CJIAY. 9 5 4
OpToroHanbHbIE TPEOOPa3OBAHUS MATPHIIBI ISl PELICHUS

3. 8 4 4
CJIAY.

4 Urepannonnsie Metoas! pemenus CJIAY. CxonqumocTs, OIleHKa 8 4 4
MOTPENTHOCTH.

5 WaTepnomsust. MaTEprionsuoHHbIe MHOTOWIEHBI. O1leHKa 8 4 A
MOTPENTHOCTH UHTEPTIOIIAIHH.

6. Muorouwrensl YeObimreBa. MuTepnonsnus craiiHamMu. Merton 8 4 4
HaMMEHBIITNX KBaJPaToB.

7. Yucnennoe nuddepeniuponanue. OneHKa IOrpelHOCTH. 6 3 3

8 Brluncnenne kopHel HeMMHEWHBIX ypaBHEHMH. CXOAMMOCTS, 7 3 4
OIIEHKA MTOTPEITHOCTH.

9 Pemenne cuctem HenmnHEMHbBIX ypaBHEeHUH. TeopeMsl o 8 4 4
CXOJIMMOCTH.
UTOI'O no pazdenam oucyuniunol 68 34 34
KonTpons camocrostensHol padotel (KCP) 4
IMpomesxyrounas arrecranus (MKP) 0,3
IoaroroBka k TeKymeMy KOHTPOIIIO 35,7
O01as TPyA0EeMKOCTh TI0 AUCITUILTHHE 108 34 34

Pa3nensl (TeMbl) MU CUMIUIMHEI, U3y4aeMble B 6 ceMecTpe (ouHas ghopma)




Konuuectso yacos
Bcero BHeaynut
Ne Hanmvenoanue pa3nemnos (Tem) AynuTopHas opHasi
pabota
pabota
JI 13 JIP CPC
1 2 3 4 5 6 7
1 Ksanparypasie hopmyssl. Ilpasmno Pyrare onenkn 8 6 5
' MOTPEIITHOCTH.
5 Ksanparypabie hopMyipl HauBEICIIIEH anreOpamdecKon 8 6 2
' TOYHOCTH.
3 [NonHas n yacTH4Has anredpamdeckas npodiieMa COOCTBEHHBIX 8 6 2
' 3HAYEHUH.
4 HrepanioHHBIE METO/IBI PELICHHS POOIEMBI COOCTBEHHBIX 8 6 5
' 3HAYCHUH.
5. Pemrenue 3agaun Komwu mist OY u cucrem O/1Y. 8 7 1
6 Pemenue kpaeBbIx 3ama4 s qudhepeHInaIbHBIX U THHEHHBIX 8 7 1
' YPaBHEHU.

7. Pa3zHoCTHBIE CXEMBI IJ1s1 ypaBHEHUH MaTeMaTHIeCKON (U3HUKH. 13 10 3
UTOI'O no pazdenam oucyuniutsl 61 48 13
Kontpounb camocrositenbroit padbotsl (KCP) 2
[Mpomexyrounas arrecranus (MKP) 0,3
IloaroroBka k TeKyIieMy KOHTPOJIIO 447
O01as TPYA0EMKOCTD TI0 JIUCITUILTHHE 108 48 13

[Mpumeuanne: JI — nexmuu, [13 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGoparopubie
3ansatusi, CPC — camocrosiTensHas paboTa cTyaeHTa

1.3 Conep:xanue pa3aesioB (TeM) TUCHHIINHBI
1.3.1 3ausaTHA JEKIMOHHOI0 THIIA

dopma TeKyIIero
Ne | HammenoBanue pasena (TeMbl) Coneprxanue paseina (TeMbI) P i
KOHTPOJIS
1. |OOycioBIEHHOCTh OCHOBHBIE 3TaIlbl MATEMaTHYECKOTO MOJICTTUPOBAHNS. T
MaTeMaTHIECKONH MOJCIH U Knaccupukaums  norpemsoctedl.  OcobeHHOCTH
NUHEHHBIX cuCTeM. [IoHATHe M | vammuHOM apudMerukn. [TpuMepsl YCTOHUMBBIX H
TpUMEDPBL. HEYCTOMYMBBIX MAaTEMATUYECKUX 3a/1a4.
Oo6ycnosnenHocts CJIAY, npumepsr.
2.  |IIpsMble METOMBI pelIeHNUs Merton ucknrouenus I'aycca. LU-pasnoxxenue T
CJIAY. MaTpulsl. MeTox KkBagpaTHOro KopHs. Meron
IIPOTOHKH, KOPPEKTHOCTh U YCTOHYNBOCTD.
3. |OpToronansHbIE [NoBenenne umciaa 0OyCIOBIEHHOCTH TIPH MAaTPHYHBIX T
npeoOpasoBaHysl MaTpPHIBI Ui IpeoOpazoBanusaXx. Metonq  Bpamenuil. Meron
pemenus CJIAY. OTpaKEHHH.
4, Meton MIPOCTOI WTEpALUH, CXOJIMMOCTD, T
Urepanionnsie METObI
aroOCTEePHOpPHAs OLleHKa morpemHocti. Metox Sxoou.
pewenust CJIAY. CxoaumocTs, %
Merton 3elinens, cXoqUMOCTb, allOCTEPUOPHAs OLIEHKa
OLIEHKA MOTPENTHOCTH.
MIOTPENIHOCTH. MeToJ1 penakcaliy, CX0AUMOCTb.
5. |WaTepronsaums. WnrtepnonaunonHsie MHOrowIeHs! Jlarpanika u T
HuTepnonsiiiuoHHbIe Hrrorona. Onenka ocTaTOYHOr0 4jIeHa
MHorowieHsl. OneHka HMHTEPIOISUUOHHOIO MHOrowieHa. Murepnonsiuus ¢
TIOTPEITHOCTU NMHTEPIIOJIAINA. KpaTHBIMH y3JIaMH.
6. MuHuMHU3aIysa OIEHKN OCTAaTOYHOTO YWiICHA T
MHorowieHsl YeOhImena. UHTEPHOISIIUOHHON (hopMyIbl. CXOJUMOCTh
VHTepromsuys CIUIaiHaMH. UTEpaIroOHHOro nporecca. Teopema dadepa.
MeTo1 HaHMEHBIINX KBATPATOB. WHTepnionsuoHHbIi KyOMUecKHui CIiiaiiy,
IIOCTPOEHHE, OLIEHKA MOTPeMHOCTH. JIOKanbHbIN
cIutaitH. MeTo HaMEHBIINX KBaIPaToB.




7. |Yucnennoe Meron HeonpeneneHHbIX Kod¢hdunuentoB. OrneHka
nudpepennupopanye. ONEHKA  |IOrPENIHOCTH ANMPOKCHMAIMH (OPMYIT YHUCIECHHOTO
NIOTpEHIHOCTH. mddepernmpoBanus ¢ momomsko Gopmyisl Teitnopa.

BrluncnaurensHas IOrpemHOCTb.

8. |Brruucnenne KOpHEH Meron guxoromuu. Meron MNpoOCTOMl UTEpalyH,
HENHUHEIHBIX YpaBHEHUH. CXOAMMOCTB, OLIeHKa norpemHoctd. Meron HeroToHa,
Cx0uMOCTBb, OLIEHKa reoMeTpuueckas UHTepIpeTanus, CXoUMOCTh, OIIeHKa
MOTPEIIHOCTH. MOTPEIIHOCTH.  MeTox  CeKyIHX, CXOAUMOCTb,

reoMeTpruecKas WHTeprperanus. Meron oOpaTHOM
KBaJIpaTUIHON WHTEepHOoLsIunA. MeTox mapador.

9. |PemieHue cucTeM HENMMHEWHBIX | MeETo/] MPOCTON MTepalnu, CXOUMOCTh. MeTo
ypasHenuii.  Teopembl 0 |3eiinens. Meton HploTOHA, CXOIMMOCTD,

CXOIMMOCTH. Mo udukanyu. Meroa cekymux. MetoJ IpoomKeH s
o mapaMeTpy. CBeaieHHe 3a1a41 PEICHNs] CHCTEMBI
HEJIMHEWHBIX YPaBHEHUH K 33jau€ MUHUMU3ALHH.

10. |KBagparypHsie hOpMyIIBI. Kanonnueckas u cocTaBHas ¢dhopmyisl
IlpaBuno Pynre onenku MPsIMOYTOJIBbHUKOB, Tpanenuil u Cumcona. [lopsaok
HOTIPELTHOCTH. TOYHOCTH U  OOYCIIOBICHHOCTb  KBaJpaTypHOU

(bopMyIIBI. KBanparypHbie bopmyIbt
HHTEPIIOJSIIIMOHHOTO THIIA.

11. |KBagparypubsie  (opMyIbI Ksanparypusie popmynsr 'aycca. AnocrepuopHas
HauBBICIIEH alreOpandecKoil OIIEHKA IOTPELTHOCTH. AaNTUBHBIE KBaIpaTypHbIE
TOYHOCTH. anroputMel. Meron ®umnoHa.

12. CBolicTBa COOCTBEHHBIX 3HAYCHUH W COOCTBEHHBIX
IlomHas w  yactuyHas

BeKkTOpoB. OOYCIIOBIEHHOCTD 3a/1a4 Ha COOCTBEHHBIE
anredpanydeckas npobiema .
COBCTBOHHBIX SHATCHIL 3HadeHus. Meron unrepnonsanuu. CTeneHHON METO.
Merton ucuepneIBaHus.

13. |UrepammioHHBIE METOBI Haxoxxnenne CcoOCTBEHHBIX BEKTOPOB OOpaTHBIMHU
pelieHus npoOemMbl uTepanusiMi. MeTos1 UTepallioOHHOTO BpaieHus Skoou
COOCTBEHHBIX JUIT CHMMETPHYHOM MaTpHIbl, CXOAMMOCTh. Mertonq
3HAYCHUH. BpaIeHNi ¢ BEIOOPOM ONTHMAaIbHOTO AneMeHTa. QR-

anroput™, cxonumocts. Haxoxxnenne QR pasnoxenus
C IOMOIBIO BPALLICHU.

14. |Pemenue 3anaun Komm pust OY|Meron Diinepa. Meron Pynre-Kyrra, onenka

u cucrem OJ1Y. HOTPELHOCTH I10 IIPABUITY IBOMHOTO IIEpecUeTa.
Metons! Anamca. UUCIEHHOE MHTErPUPOBAHUE
s)kectkux cucrem OJ1Y.

15. Meton crpensObl. MeToJ KOHEUHBIX Pa3HOCTEH,
Pewienune kpaeBbix 3a1a4 s N
O " ycinoBue ycToMumBocTH. Merton J'II/IHCapI/IBaIII/II/I;

9 N Y TBepKIEeHHE O CXOAUMOCTH PELIEHUS Pa3HOCTHOMN
JTMHCHIHBIX YPABHCHHIH. 3a/1a4M K pELICHUIO IPOCTEUILEH KpacBOU 3a1auH.

16. |PazHocTHBIE CXeMBI JUIA Pa3zHocTHBIE CXeMBI [Is1 ypaBHEHHUN

YpaBHEHUI TEIUIONPOBOHOCTH, ITyaccoHa u BOJIHOBOrO

MaTeMaTU4ecKoi (pHU3UKH.

YpaBHEHHSI.

3ammra nabopaTopHoii padoTsl (JIP), BeimonHeHue kypcooro npoekra (KII), kypcoBoii
paboter (KP), pacuerno-rpaduueckoro 3amanus (PI'3), manucanue pedeparta (P), acce (9),

kosnokBuyM (K), rectupoBanue (T) u 1.1.

1.3.2 3ansATHS CEMUHAPCKOr0 THIIA

He npenycmMoTpeHsl.

1.3.3 JlaGopaTopHbIe 3aHATHUS

He npenycMoTpeHsl.




1.4 TlepeyeHb Yy4eOHO-METOAMYECKOI0 o0ecmedeHHs] [JIsI CAMOCTOSITeNbHO

PatoThI 00y4AIOIMXCH MO JMCUMUILINHE (MO1YJIIO)
IlepedyeHp y4eOHO-METOAMYECKOTO OOCCIECUCHUS JUCIUILIUHBI IO

No Bux CPC BBITTOJTHEHUIO CAMOCTOSTENIFHON paboThI

1 |CamocrosTenbHOE H3ydeHHe |MeToauyeckne YKa3aHHs 110 OpPTraHW3aldH CaMOCTOSATENBHON paboTHI MO
pasaeioB, CaMOIIOArOTOBKA | TUCLMIUIMHE «UHCIIeHHBIE METOIBI», YTBEPKICHHbIE Kadeapoi MpHKIIaJHON
(mpopaboTka ¥ MOBTOPEHUE  |MareMaTHKH, mpoTokon Ne7 ot 18.04.2018 1.

JIEKIIMOHHOTO MaTepHaa 1
MaTepuaia yaeOHHKOB U
y4eOHBIX TOCOOHIA,
MOJITOTOBKA K J1A0OpaTOPHBIM
" MPAKTUYCCKUM 3aHATUAM,
KOJIJIOKBUYMaM H T.JI.)

yqe6HO'MeTO,HI/I‘ICCKI/I€ MaTcpHrajibl JJIA CaMOCTOSITEIbHOMN pa6OTH O6y‘laIOIHI/IXC${ nu3

YHUCJIa UHBAJIUJIOB U JIUI] C OTPAaHUYECHHBIMU BO3MOXKHOCTAMH 370poBbs (OB3) npexgocrapistoTes
B (popmax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3JOPOBbS U BOCIIPUATUS HH(POPMALIUHU:

Jnst min ¢ HapyIeHUsIMU 3pEHUS:

— B IieyaTHOH (hopMe yBeINUEHHBIM HIPUPTOM,

— B (hopMe 3IEKTPOHHOT O IOKyMEHTAa,

— B ¢popme ayaunodaiina,

— B rieyaTHOU popme Ha s3b1ke bpaits.

Jlns nui ¢ HapyLIEHUsIMU CiTyXa:

— B rle4aTHOU popme,

— B hopMe PIEKTPOHHOT O TOKYMEHTA.

Jns nui ¢ HapyIIeHUs MU OTIOPHO-ABUTaTEIbHOIO anmnapara:

— B rie4aTHOU popme,

— B hopMe INEKTPOHHOT O IOKyMEHTa, — B (hopMme ayauodaiina.

JlaHHBII TIepedYeHh MOXKET OBbITh KOHKPETH3WPOBAaH B 3aBHCHUMOCTH OT KOHTHHTEHTA
00yJaronmXxcsl.

2. O0pasoBare/bHbIE TEXHOJOTHH, IPUMEHsIEMbIe PH 0CBOCHHH JUCIUILIHHBI
(mopyuist)

Jlnd ycremHoro ocBOSHMsI U CLIUIUIMHBL UCIIOJIb3YIOTCS CleyIole 00pa3oBaTebHbIe
TEXHOJIOTMH: paboTa C BOIPOCAMH, HallCaHUE JI0KJIaJ0B U pedepaTos, pa3paboTka
IIPE3EHTAlU{ 110 TEMaM U TECTUPOBAHHE.

C ToOukM 3peHus IPUMEHSEMBIX METONOB HCHOJB3YIOTCA KakK TpaJUuLMOHHBIC
UH(OPMALIMOHHO-00bSICHUTENbHBIE JIEKIIMM, TaK M HWHTEpPaKTHBHAs IOAaya MaTepuaia c
MyJbTUMEAUHHON cucTemoli. KoMIbploTepHbIE TEXHOJOTMU B JaHHOM Cily4yae O00ECleYMBaIoT
BO3MOXKHOCTh Pa3HOIUIAHOBOI'O OTOOPAKEHHsI aJrOPUTMOB U JIEMOHCTPAI[MOHHOI'O MaTepuala.
Takoe coderaHue IO3BOJISAET ONTUMAJIBHO HCIIOJIb30BATh OTBEACHHOE BpEMs M PACKpbIBaTh
JIOTUKY U COJIepKaHUE JUCLUIUINHBI.

Jlexunn MIPEICTABISIOT coboif cucTeMaTHUeCKHii  0030p YHCIECHHBIX

METOJI0B, MOJIKPETIJICHHBIH Pa300paHHBIMU NMPAKTHYECKUMH TPUMEPAMHU.

Jlns nun ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbS IPEAYCMOTPEHA OpraHu3alus

KOHCYJIBTAIIUH C UCIIOJIb30BAHUEM DJIEKTPOHHOU ITOYTHI.

17. Ounenounble cpeacTBa AJf  TEeKylero  KOHTPOJIs  YCIeBaeMOCTH
U MPOMEKYTOYHOH aTTeCTAMHN



OneHouHblE CpelcTBa IpeJHA3HAUYEHbl JJII KOHTPOJS M OLIEHKM 00pa3oBaTelbHBIX

JOCTMDKEHUH O00ydaroIuXcsl, OCBOMBIIMX IpOrpaMMmy YydueOHOW AMCHUIIIMHBL «YuclieHHbIE

METOJBIY.

OIICHO‘-IHI)IG Cp€ACTBAa BKJIIOYACT KOHTPOJIBHBIC MAaTCpUalibl IJIsd MPOBCACHUA TEKYILIET0

KOHTPOoJIs B popMe orpoca, pa3HOYPOBHEBBIX 33IaHHI U MPOMEKYTOUHOI aTTecTaluu B popme

BOIPOCOB U 3aJlaHUI K dK3aMeHy, 3a4eTy.

CTpyKTypa OlleHOYHBIX CPEICTB /s TeKYLIeil U MPOMeKYTOYHOMH aTTecTauuu

HanmeHoBaHUE OLIEHOUYHOTO CPECTBA

Ne Kox n HanmeHnoBanue -
o/ WHJMKaTOpa Pesynbrarsl 00y4eHHsI Texymuii Tpomexyrounas
KOHTPOJIb aTTecTanys
OOyCIOBIEHHOCTh HOIIK-2.2. (40.001 A/02.5 3n.2) YcrHbIH onpoc Bompoc Ha

MaTeMaTHYECKOW MOJEIN
U JINHEIHBIX CUCTEM.
IlonsiTve n npuMepsl.

WOTIK-2.3. (40.001 A/02.5 3u.4)
MOTIK-2.6. (40.001 A/02.5 V.3)
WOTIK-2.9. (40.001 A/02.5 Txu.1)
WOTIK-2.11. (40.001 A/02.5 Jip.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)
WIIK-3.2. (06.015 B/16.5 3u.8)
WIIK-3.3. (40.001 A/02.5 31.2)
WTIK-3.8. (40.001 A/02.5 Tn.1)

sK3aMmeHe 1-3

ITpsiMble METOIBI pEIICHHS
2 | CJIAY.

VOTIK-2.2. (40.001 AJ02.5 311.2)
WOTIK-2.3. (40.001 A/02.5 311.4)
HOTIK-2.6. (40.001 A/02.5 Y.3)

YcTHBI onpoc Bompoc Ha

sKk3aMmeHe 4-9

WOTIK-2.9. (40.001 A/02.5 Tu.1)
WOTIK-2.11. (40.001 A/02.5 Jip.2 Tr.)
WIIK-3.1. (06.001 D/03.06 31.3)
WIIK-3.2. (06.015 B/16.5 31.8)
WTIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 Tn.1)

OpToroHanbHbIe HOTIK-2.2. (40.001 A/02.5 3n.2) YcrHBI onpoc Bomnpoc na
peoOpa3oBaHusI HOTIK-2.3. (40.001 A/02.5 3u.4) sk3amene 10-12
MaTpHIIBI JJIS PeIIeHuUs HOTIK-2.6. (40.001 A/02.5V.3)
CJIAY. HOIIK-2.9. (40.001 A/02.5 Ta.1)
3 HOIIK-2.11. (40.001 A/02.5 [Ip.2 Tn.)

HUIIK-3.1. (06.001 D/03.06 31.3)

HNIIK-3.2. (06.015 B/16.5 31.8)

WNIIK-3.3. (40.001 A/02.5 31.2)

WIIK-3.8. (40.001 A/02.5 Tn.1)
HrepaunoHHbie METOIbI HOIIK-2.2. (40.001 A/02.5 31.2) VYerHblii onpoc Bomnpoc Ha
pelieHus CJIAY. HOTIK-2.3. (40.001 A/02.5 3u.4) sk3amene 13-17
CX0oOuMOCTh,  OILIEHKa HOIIK-2.6. (40.001 A/02.5Y.3)
MOTPEITHOCTH. HOIIK-2.9. (40.001 A/02.5 Ta.1)

4 HOIIK-2.11. (40.001 A/02.5 [Ip.2 Tn.)

NIIK-3.1. (06.001 D/03.06 31.3)

NIIK-3.2. (06.015 B/16.5 31.8)

HIIK-3.3. (40.001 A/02.5 3u.2)

HNIIK-3.8. (40.001 A/02.5 Tn.1)
Wurepnonsuus. HOTIK-2.2. (40.001 A/02.5 3n.2) YcrHBI onpoc Bomnpoc na
HHrepnionsaunoHHbIe NOTIK-2.3. (40.001 A/02.5 31.4) sk3amene 18-21
MHOTOWIeHbI. O1ieHKa HOIIK-2.6. (40.001 A/02.5VY.3)
MOTPENTHOCTH HOTIK-2.9. (40.001 A/02.5 Tn.1)

5 MHTEPIOIISIIIH.

WOTIK-2.11. (40.001 A/02.5 Jip.2 Tx.)
UIIK-3.1. (06.001 D/03.06 31.3) UIIK-
3.2. (06.015 B/16.5 31.8)

WIIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 Tx.1)




Muorouitens! YeOrIiesa.
HuTeprionsiuys
CIJIatHaAMU. Meton

HaUMCHBIINX KBAIPAaTOB.

VOTIK-2.2. (40.001 A/02.5 31.2)
HOTIK-2.3. (40.001 A/02.5 3u.4)
HOTIK-2.6. (40.001 A/02.5Y.3)
HOTIK-2.9. (40.001 A/02.5 Tx.1)
WOTIK-2.11. (40.001 A/02.5 [ip.2 Tr.)
WTIK-3.1. (06.001 D/03.06 31.3)
WIIK-3.2. (06.015 B/16.5 31.8)
WTIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 Tr.1)

VYcTHBI onpoc

Bomnpoc Ha
sK3ameHe 22-26

YucaeHHoe
g depeHIpoBaHue.
OreHKa MOTPENHOCTH.

HOTIK-2.2. (40.001 A/02.5 31.2)
WOTIK-2.3. (40.001 A/02.5 311.4)
HOTIK-2.6. (40.001 A/02.5Y.3)
HOTIK-2.9. (40.001 A/02.5 Tx.1)
WOTIK-2.11. (40.001 A/02.5 Jip.2 Tx.)
WTIK-3.1. (06.001 D/03.06 31.3)
WIIK-3.2. (06.015 B/16.5 311.8)
WIIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 Tx.1)

VYeTHbli onpoc

Bomnpoc na
sk3ameHe 27-29

Brraucienue
HEJIMHEHHBIX
YpaBHEHUH.
CX0JIMMOCTb,
MOTPEIIHOCTH.

KOpHEN

OIICHKa

VOTIK-2.2. (40.001 A/02.5 31.2)
WOTIK-2.3. (40.001 A/02.5 311.4)
HOTIK-2.6. (40.001 A/02.5 V.3)
WOTIK-2.9. (40.001 A/02.5 Tx.1)
WOTIK-2.11. (40.001 A/02.5 [Ip.2 Tn.)
WIIK-3.1. (06.001 D/03.06 31.3)
WIIK-3.2. (06.015 B/16.5 31.8)
WIIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 T.1)

VYcTHBI onpoc

Bompoc Ha
sk3amene 30-35

Pemenune CHUCTEM
HEJTMHEHHBIX YpaBHEHUH.

VIOTIK-2.2. (40.001 AJ02.5 311.2)
WOTIK-2.3. (40.001 A/02.5 311.4)

VYeTHbli onpoc

Bomnpoc Ha
sk3aMmeHe 36-39

TeopeMbl 0 CXOOAUMOCTH.

VIOTIK-2.6. (40.001 A/02.5 V.3)
WOIIK-2.9. (40.001 A/02.5 Tx.1)
MOTIK-2.11. (40.001 A/02.5 [Ip.2 Tn.)
UIIK-3.1. (06.001 D/03.06 31.3)
WIIK-3.2. (06.015 B/16.5 31.8)
WIIK-3.3. (40.001 A/02.5 311.2)
WIIK-3.8. (40.001 A/02.5 Tx.1)

10

Ksanparypusie
dhopmynsl. [IpaBuno
Pynre ouenku
TIOTPEITHOCTH.

MOTIK-2.2. (40.001 A/02.5 31.2)
HOTIK-2.3. (40.001 A/02.5 3u.4)
HOTIK-2.6. (40.001 A/02.5 V.3)
HOTIK-2.9. (40.001 A/02.5 T.1)
WOTIK-2.11. (40.001 A/02.5 JTp.2 Tn.)
WIIK-3.1. (06.001 D/03.06 31.3)
WIIK-3.2. (06.015 B/16.5 3u.8)
WTIK-3.3. (40.001 A/02.5 31.2)
WTIK-3.8. (40.001 A/02.5 Tn.1)

VYerHblii onpoc

Bompoc Ha
sk3amene 40-43

11

Ksanmparypasie hopmysast
HauBBICILIEH
areOpandecKoi
TOYHOCTH.

VIOTIK-2.2. (40.001 A/02.5 311.2)
WOTIK-2.3. (40.001 A/02.5 311.4)
HOTIK-2.6. (40.001 A/02.5 V.3)
WOIIK-2.9. (40.001 A/02.5 Tx.1)
WOTIK-2.11. (40.001 A/02.5 Jp.2 Tx.)
WIIK-3.1. (06.001 D/03.06 311.3)
WIIK-3.2. (06.015 B/16.5 31.8)
WIIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 Tx.1)

VYeTHbli onpoc

Bomnpoc Ha
sk3aMmeHe 44-47




12

[omnast w wacTuyHas
anredpanyveckas
mpoGiieMa cOOCTBEHHBIX
3HA4YEHUH.

HOTIK-2.2. (40.001 A/02.5 31.2)
WOTIK-2.3. (40.001 A/02.5 3u.4)
HOTIK-2.6. (40.001 A/02.5Y.3)
HOTIK-2.9. (40.001 A/02.5 Tx.1)
WOTIK-2.11. (40.001 A/02.5 Jip.2 Tx.)
WTIK-3.1. (06.001 D/03.06 31.3)
WIIK-3.2. (06.015 B/16.5 3u.8)
WTIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 Tx.1)

VYcTHBI onpoc

Bompoc Ha
sk3ameHe 48-51

13

HtepaiiioHHbIC METOTBI
pelreHus pOOJIEMBI
COOCTBEHHBIX

3HAYCHHIA.

MOTIK-2.2. (40.001 A/02.5 31.2)
MOTIK-2.3. (40.001 A/02.5 3u.4)
MOTIK-2.6. (40.001 A/02.5 ¥.3)
HOTIK-2.9. (40.001 A/02.5 Tx.1)
WOTIK-2.11. (40.001 A/02.5 Jip.2 Tx.)
UIIK-3.1. (06.001 D/03.06 31.3)
WTIK-3.2. (06.015 B/16.5 3u.8)
WTIK-3.3. (40.001 A/02.5 31.2)
WTIK-3.8. (40.001 A/02.5 Tn.1)

VYcTHBIHM onpoc

Bompoc Ha
sKk3ameHe 52-57

14

Pemenne 3agaun Ko

st O1Y u cucrem O/1Y.

HOTIK-2.2. (40.001 A/02.5 31.2)
HOTIK-2.3. (40.001 A/02.5 3u.4)
HOTIK-2.6. (40.001 A/02.5Y.3)
WOTIK-2.9. (40.001 A/02.5 Txn.1)
WOTIK-2.11. (40.001 A/02.5 JIp.2 Tx.)
WTIK-3.1. (06.001 D/03.06 31.3)
WIIK-3.2. (06.015 B/16.5 3u.8)
WTIK-3.3. (40.001 A/02.5 31.2)
WTIK-3.8. (40.001 A/02.5 Tn.1)

VYerHbli onpoc

Bomnpoc Ha
JK3aMeHe 58-63

15

Pemenne kpaeBbIx 3ama4y
s ud G epeHaIbHbBIX
U JUHEWHBIX YpaBHEHUH.

WOTIK-2.2. (40.001 A/02.5 31.2)
WOTIK-2.3. (40.001 A/02.5 311.4)
WOTIK-2.6. (40.001 A/02.5 Y.3)
HOTIK-2.9. (40.001 A/02.5 Tx.1)
WOTIK-2.11. (40.001 A/02.5 Jp.2 Tn.)
WTIK-3.1. (06.001 D/03.06 31.3)
UIIK-3.2. (06.015 B/16.5 3u.8)
WIIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 Tx.1)

VYcrTHBI onpoc

Bompoc Ha
sK3amene 64-68

16

Pa3znocTHEIC CXEeMEI JIIsL

TOIIK-2.2. (40.001 A/02.5 31.2)

VYcerHsIil onpoc

Bompoc Ha

YpaBHEHUHI

MaTeMaTH4ecKoi (QpHU3NKH.

VOTIK-2.3. (40.001 A/02.5 311.4)
HOIIK-2.6. (40.001 A/02.5 V.3)
HOIIK-2.9. (40.001 A/02.5 Tx.1)
WOTIK-2.11. (40.001 A/02.5 JIp.2 Tx.)
WTIK-3.1. (06.001 D/03.06 31.3)
WTIK-3.2. (06.015 B/16.5 31.8)
WIIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 Tx.1)

JK3ameHe 69-74

TunoBbie KOHTPOJIbHBIE 32IAHUS WIH HHbIE MATePUAJIbI, HE00X0AUMbIe J1JI OLeHKH
3HAHUI, YyMeHHMil, HABBIKOB U (WJIH) ONBITA AESATEJbHOCTH, XapPaKTePU3YIOUIMX 3TaNbl
(popMupoBaHus KOMIETEHIIUI B MpoLecce 0CBOCHUS 00pa3oBaTeIbHOM MPOrpaMMbl

Bonpocsl 1151 ceMHHapOB, KOJ1JIOKBHYMOB, co0ece10BaHUSA

1. Kaxkoe TpeOoBaHue 00513aTENBHO IPU NOCTPOCHUN UHTEPIOIALIMOHHOIO MHOTOUJIEHA
Jlarpanka?

a. Y3JIbl HHTEPIIOJIALUHN PACIIOJIAral0TCs Ha PABHOM PACCTOSHUU APYT OT Apyra;

b. KpaﬁHI/Ie Y3JIbI HHTCPHOJISAIMU COBIIAAI0OT C KOHIIAMUA OTPE3Ka HHTCPITOJIMPOBAHUA,




C. KOJIMYECTBO TOYEK WHTEPIOIBILHAN PaBHO CTEIIEHU
MHTEPIOJISAUUOHHOIO MHOTOUJIEHA;
d. MHTEPIOJAIUOHHBI MHOTOWIEH B y3jaX HHTEPIONSANUAN NPUHHUMAET 3HAYCHHUS
MHTEPIOTUPYEMOH (YHKIIUH.
2. Ilycts tounoe 3Hauenne A = 500, a mpubmmxennoe a = 500,5. OtHOCUTEIBHAS
MOTPEIIHOCTh MPUOIIMKEHHOT0 YK Clla paBHa:
a. 0,001;
b. 0,01,
c. 0,1;
d. 0,5.

3. Ilycts nana cucreMa JIMHEHHBIX alTreOpandecKuX ypaBHEHUH Y KOTOPOW CYIIECTBYET
€IMHCTBEeHHOE pemeHue. [Ipu mcrnonp3oBaHMM MeTOAa MPOCTOW MTEpaluM JUisl €€ peuieHus B
IPOMEKYTOYHBIX BEIYMCIEHUAX J0oMyIeHa omuoka. Torna npubamkeHHoe pellieHne CUCTEMBL: a.
HAaNTH HEBO3MOXKHO;

b. HaliTH MOXXHO TOJBKO €CIH 3aJaHO JOCTATOYHO OJIM3KOE K TOYHOMY PEIICHHUIO
HavaJIbHOE IPUOIMIKEHHE;

C. HAlTH MOKHO TOJIBKO B Clly4ae, KOrJa B MaTPUILIE CHCTEMBI HET HYJIEBBIX JJIEMEHTOB;

d. HalTH MOXHO.

4. Kaxoe u3 ycnoBuil He sBIs€TCS 0053aTEIbHBIM B ONPEIEIEHUN UHTEPIIOISLMOHHOTO
KyOMYECKOro CrijiaiHa?

a. mepBasi NMPOM3BOJHAs HA KaXJAOM YaCTUYHOM OTPE3KE SBIACTCA IOJIMHOMOM
CTEIEHU HE BbIIIIE BTOPOH;

b. BTOpas nmpou3Bo/HAas HEMIPEPhIBHA HA BCEM OTPE3KE;

C. TPEThs NPOU3BOHAS HENPEPHIBHA B TOUKAX «CKICUKN»;

d. 3HauYeHHUS CIIIaiHA 3a]]aHbl B HECKOJIBKUX TOYKAX.

5. Kakoe u3 cneayromux yTBepKaeHU BepHO?
‘7

x1 x2 X
a. QyHKUIus  OpuOIMKAET PYHKLHUIO B TOYKE JIydllle, 4Y€M B TOYKE ;
b. dyHkusa npuoImKaer (QyHKIHIO B TOYKE  TaK )K€ XOpOIIOo, KaKk
U B TOYKE ;
C. yHKIUSA  NpHOIMIKAET (PYHKIIHIO B TOYKE XYK€, YEeM B TOUKE .

6. Ilycte A — TOYHOE 3HAaUYEHHE HEKOTOPON BEIMYMHBI. AOCOIIOTHON MOTPEUTHOCTHIO
MpUOIMKEHHOTO YHCIIa a Ha3bIBACTCS:

a. HaMMEHbIIIEE JOCTYITHOE YUCIIO  , HE TIPEBOCXOAsIIee | l;
b. HauMeHbIIIee JOCTYITHOE YHCIO  , HE MEHbIIEE | l;
C. HauOoJbIIIee OCTYTHOE YUCIIO  , HE MCHBIIIEE | l;
d. HauboJbIIICe JOCTYITHOE YHCIO  , HE IPEBOCXOAIICE | |

7. Kaxoil u3 MeTo10B HE OTHOCUTCS K TOYHBIM METOAAM PEIICHUs] CUCTEM JIMHEHHBIX
ypaBHEHU?
a. merox l"aycca;



b. meron 3eitnens;
c. meron Kpamepa;
d. MeTox MPOroHKH.
8. Ilycrte x* - TOuHBIH, a @, P, Y — npubmkeHHbIe KOpH ypaBHeHus f(x) = 0. Ilo pucynky

OMpPEACINTE, KaKasad U3 TOUCK ABJIACTCA JTyYIINM HpI/I6J'II/I)KGHI/I€M K KOpHIO‘)
v

a. o
b. B;
C. v.
9. VpaBuenue f(x) = 0 Ha oTpe3ke [b; c] umeeT Tpu KopHS a, B, y. [ToaB3ysICh pHCYHKOM,
OIIPEIIEIUTE, KAKOW KOpPEHb IMOJYYUTCS B pe3yJbTaTe MPUMEHEHHS METOAa MOJOBUHHOIO
JeJIeHns?

¥y =

a

b. B;

C.v;

d. oTBETUTH HENB3A.

10. IIpu 3ameHe KpaeBoOM 3aJi1aun CETOYHON UCIOJIB3YIOTCS (DOPMYJIBI:

2 —02 03 04

03 -3 1 —-14
( 07 —08 4 26 )

11. SBnsercs mu matpuna —05 1.2 —25 =5 MaTpuIleil ¢ mpeobagaronien

IJIABHOM AUaroHaibio?

a. ABJIETCS;
. HEeT, T.K. B 1-0if cTpoKe HapymaeTcs yCIOBUE MPeodialaHns TI1aBHON TUaroHalu;
HET, T.K. BO 2-0i CTPOKE HapyIIaeTCsl yCIOBUE Mpeo0a aHus TJIaBHON JUaroHau;
. HET, T.K. B 3-0l CTpPOKE HapyIIIaeTCsl YCIOBUE MPeo0IaiaHus TJIABHOW JUArOHAIIN;

D Qo0 o

HET, T.K. B 4-0i CTPOKE HapyIIaeTCs yCIOBUE MPE00IajaHus TJIABHOW TUATOHAIIH.
12. Kakoe u3 umcen UMEET TaKOM ke MOPAI0K, Kak 1 uucio 2,5%103? a. 0,008;



b. 102
c. 0,56*10%
d. 0,00025.
13. TIlyctp 3amana kBagpaThuyHas GyHKIHS Y(X) ¥ TOUYKH: Xo, X1 = Xo + h, X2 = X1 + h.
Kakast u3 ¢popmyi gaét TouHoe 3HaueHue?

a y'(xl) — Ml)h:}i;ml’
(X y — ¥x2)=y(xo)
b. v 1) = 2h
c. Y(x0) = JL(ll)hlmuj;
yi(x y — ¥2)=y(x)
d. V) h

14. WHaTepnossuuoHHbI MHOrOWIeH HptoToHa 3anan popmynoit N =1 - 2*(x - 1) + 3*(x
- 1)*(x - 3). Kakoe umcno sBisiercs 3Ha4eHHUEM 3aJaHHOM (YHKIMH B OJHOW M3 TOYEK
UHTEepHoJALun?
a. -4,
b. 12;
c. 17,
d. 29.
15. JIns xakoro u3 npUOIM>KCHHBIX METOAOB OTHICKAHUSI KOPHS YPAaBHEHUS J1OCTATOYHO
3a7aTh OJTHO HaYaJIbHOE MPUOJIHKEHNE?
a. METOA XOpA;
b. meron cekymux;
C. METOA KacaTeJbHbIX;
d. MeTox IMOJIOBHHHOTO JICTICHHSL.
16. Kakoe u3 yTBepkaeHHil o meroae Dinepa pemeHus 3aaaun Komm He sBisercs
BEPHBIM?
a. Metoj Ditjepa UMeeT BTOPOil MOPSI0K TOUHOCTH;
b. merox Ditnepa sABIsETCSA YaCTHBIM ciy4aeM MeTozaa PyHre-KyTThl;
C. MeToJ Diijepa ABISIETCSl YaCTHBIM CIIy4aeM METOJ1a Pa3JIOKEHUs PELLICHUS B P
Teitnopa;
d. B BBIUKCIICHHSIX 3HAYCHUN PUOJIMIKEHHOTO PEIICHHS TIPH TIEPEX 0/I¢ K CIEAYIOIIeH
TOYKE JOITyCKAeTCs] MEHSATh LAr.
17. VHTepnossiuMOHHBIM MHOTOYJIEH KaKOH CTENEHU HCHOJb3YeTCsl JUJISl MOCTPOEHUs
KBaJpaTypbl CUMIICOHA YU CIEHHOI' O UHTETPUPOBAHUsA?

3a4eTHO-IK3aMeHALIMOHHbIE  MaTepPHAJIbI Ui TNPOMEKYTOYHOM  aTTecTalnuu
(3Kk3ameH/3a4er)

Bonpocs! AJ1s1 MOATOTOBKHU K IK3aMeHY

1. OcHoBHBIE HTambl MaTeMaTHYecKoro wmozenupoBanus. Kraccuduxanus
norpemHocteil. OCOOEHHOCTH MAIIMHHON apu(PMETHKH.

2. KoppekTHOCTh MaremMaTHyecKod Moxenu. Ilpumepsl yCTOWYHMBBIX U
HEYCTOWYUBBIX MaTeMaTH4eckux 3anad. OOyCIIOBIEHHOCTh MAaTeMaTHYE€CKOH MOJIENH.
OOycI0BICHHOCTD BBIYUCIUTEIBHOIO AJITOPUTMA.

3. OOycnoBIEeHHOCTh JTUHEWHBIX anredpanyeckux cuctem. [Ipumepsr.

4. Meron uckmoueHus ['aycca pemieHus JUHEHHBIX aNredpanyeckux CUCTEM,
BBIUUCIICHUS ONpeeIUTelIs U HaX0XKIeHHsI 0OpaTHOW MaTpUIbL.



5. LU-pasnoxxenne matpuupl. YcnoBus cyuectBoBanuss LU-paznoxeHus.

6. Pemenue nuHeliHBIX cucteM ¢ nomomsto LU-paznoxenus. Meton ['aycca ¢
BBIOOPOM BEIYILIEro JEMEHTA.

7. Metox KBapaTHOTO KOPHS.

8.  Merox NporoHku.

9. VYcnoBusi KOPPEKTHOCTH U YCTOWYUBOCTH METO/IA TIPOT OHKH.

10. TloBenenue uncna 00yCIOBICHHOCTH MIPH MAaTPHYHBIX TPEOOPA30BAHUSX.

11. Meton BparieHuii.

12. Meton oTpaxeHUi.

13. Meton mpocToil WTEepanmUM UL CHCTEM JIMHEHHBIX anredpanvecKkux
ypaBHEHH. J0CTaTOYHOE YCIIOBHUE CXOAMMOCTH.

14. Meton flxoOu penieHMsl CUCTEM JIMHEHHBIX ypaBHEHUU. AmocCTepruoOpHas
OlLlIEHKa MOTPEUIHOCTH [JIsi MeToja MpocToil uTepauuu. HeoOxoammoe u A0CTaTOYHOE
YCIIOBUE CXOJIMMOCTH METO0/1a IPOCTOi uTepanuu (0e3 J0K-Ba).

15. Meron 3eiigens qus cucreM Buaa x=Bx+C, noctatodHoe ycioBue
cxogumocT (0e3 mok-Ba). Merton 3eimens ans cucreM Buma Ax=b. Teopema o
CXOIUMOCTH.

16. AmoctepropHas OIleHKa NOTrpemHocTd B Merone 3einens. Teopema o
CXOAMMOCTH METOJa 3eHaes JUIsl Clydasi CAMMETPHUYHON MaTpHUIlsI (0€3 JOK-Ba).

17. Meton penakcamuu, TeopemMa o cxomumoctu (6e3 mok-Ba). O apyrux
UTEpAalMOHHBIX MeToAax pemieHus CJIAY.

18. HurepnonsaunoHHbIA MHOrouseH Jlarpanxa.

19. HuTepnonsiuoHHbIi MHOTOYIeH HproTOHA.

20. OrmeHka OCTaTOYHOTO WICHA UHTEPIOJSIIMOHHOTO0 MHOTOUJICHA.

21. Hurtepnonsius ¢ KpaTHBIMH y3iamu. [Ipumep.

22. Mmuorounens Yeonimena I1. JI.

23. MwuHuMH3AIMS OIEHKH OCTATOYHOTO YJIeHa HHTEPIOISIIMOHHON (hopmyJtbl. O
CXOAMMOCTH MHTEPIOJSAIMOHHOrO nporiecca. Teopema dabepa (6e3 10k- Ba).

24. Wuarepnomsiuust criaiiHaMu. WHTepHoONSIUOHHBIA KyOWYEeCKUil  CIIIaifH.
JlokanbHbIN

CIUIaMH.

25. T'mobGampHBIE CIIOCOOBI TIOCTPOEHUS KyOWdeckux crutaifHoB. OrlleHKa
MOTPELIHOCTH KyOUYecKoro CriaifHa.

26. MeTon HaMMEHBIIIUX KBAIPaTOB.

27. Yucnennoe nuddepeHnupoBaHue. Meron HEOIIPEIETIEHHBIX
ko3 punmenToB. [Tpumepsl mocTpoeHus GopMyJI YUCIeHHOTro 1udhepeHITUPOBAHHUS.
28. Ouenka MO PEITHOCTH anmnpoKCUMaIuu dbopmyn YUCIIEHHOT O
nuddepennmpoBanus ¢ momoinbso Gpopmydsl Telnopa.
29. O BBIYMCIUTEIbHON MOrPEIIHOCTH bopmyn YUCIIEHHOT O
nuddepeHmpoBaHus.

30. Pemienne HeIMHEHWHBIX YypaBHEHHMH. Meron IuUXOTOMHHU. MeTon mpocTon
UTEpaLUH, JOCTATOUHOE YCIOBUE CXOAUMOCTH.

31. Omnpenenennie UTEpaIIOHHOTO Mpoliecca p-oro nopsaka. [loxydenue oneHok
JUIsL KOHTPOJIS IIOTPEIIHOCTH B METO/IE IPOCTON UTEPALIUH.

32. Meron HeioToHa, reoMeTpuyecKkas HHTEpIpeTanus.

33. Teopema o cxogumoctu Metoaa Herotona. Kputepuii orieHKr nOrpemHocTH.

34. Meron cekynmx, reoOMeTpruecKas HHTeprperanus. TeopeMa 0 CXOOUMOCTH
MeToJla ceKymmx (0e3 JOK-Ba).



35. Merox oOpaTHOI KBagpaTHYHON MHTEpHOIIIUHA. MeTtoa mapabod.

36. CucreMbl HEJIMHEHHBIX ypaBHEHUH. Metoa mpocroi urepanuu. Teopema o
CXOAMMOCTH METOJa IPOCTON uTepauuu. Meron 3enaens.

37. Meton HproToHa pelieHHs CHCTEM HEIMHEHHBIX ypaBHeHUH. Teopema o
CXOJIUMOCTH.

38. Monmuduxamuu wmerona HerooroHa. Meron cekynmx. CBeneHwe 3anadu
pelIeHUs] CUCTEMbI HETMHEHHBIX YpaBHEHUH K 3a/1a4€ MUHUMU3AIINH.

39. Meron NpoaOIKEHUs 0 TapaMeTpy.

40. YwucnenHnoe unterpupoBanue. @opMmyna npsMOYyTroIbHUKOB KaHOHUYECKAs U
COCTaBHal.

41. dopmyna Tpamneuuii KAHOHHYECKas U COCTaBHAsL.

42. ®opmyna CuMcoHa KaHOHUYECKas U COCTaBHasl.

43. Tlopsmok TOYHOCTH KBaJpaTypHOU (bopMyIbI.

KBanpartypubie dopMynbl  MHTEPHONAUUMOHHOTO Tumna. OO0yCIOBIEHHOCTH
KBaJIpaTypHbIX HopMyIL.

44, Ksanparypasie hopmyiisl ['aycca.

45. AnocrtepuopHas OllEHKa OIPELIHOCTH.

46. AnanTuBHBIE KBaJApaTypHbIEC aITOPUTMBIL.

47, Meron PuoHa.

48. AnreOpamyeckas mpodiema coOCTBEHHBIX 3HaUeHHU . CBOWCTBA COOCTBEHHBIX
3HAYCHUH W COOCTBEHHBIX BEKTOpOB. OOYCIOBJICHHOCTh 3aJlayd Ha COOCTBEHHBIC
3HAYEHHUS.

49. Meron WHTEPIOJISIHH. Haxoxnenne COOCTBEHHBIX 3HAYEHUH
TpEXANaroHaJIbHON MaTPHUIIBI.

50. CrenenHnoii MmeTon.

51. Meron ucuepnbIBaHusL.

52. HaxoxpaeHue coOCTBEHHBIX BEKTOPOB OOPATHBIMH HTEPALHSIMH.

53. Merton HUTEpalMOHHOrO BpalleHUs SIKOOM I HAXOXKIEHHs COOCTBEHHBIX
3HaYeHHUH 1 COOCTBEHHBIX BEKTOPOB CHMMETPUYHON MAaTPHIIBI C BHIOOPOM MaKCUMAaJIbHOTO
AIIEMEHTA.

54. ]Jloxa3aTenbCTBO CXOAMMOCTH UTEPAIIIOHHOTO METOa BpallleH

55. HaxoxneHue coOCTBEHHBIX BEKTOPOB MTEPALIMOHHBIM METOJIOM BpaLICHMS.
MerToz BpalieHHii ¢ BLIOOPOM ONTHMAJIBHOTO 3JIEMEHTA.

56. QR-amroput™m. YTBepxkaenue o cxoqumoctu QR -anropurma.

57. TlpuBeneHue MaTpHUIIbI K TPaBOM MOUYTH TPEYroJIbHOM MaTpuile XecceHOepra.
Haxoxnenne QR pa3nokeHus ¢ IOMOIIBIO BPAICHUH.

58. Merton Disiepa pemeHus 3agaun Komm st OOBIKHOBEHHBIX
mudepeHInanbHbIX YpaBHEHUH.

59. Meron Pynre-Kytra. Ilomyuenue pacueTHbIX (GopMysl BTOPOro IMOpsSIKa
anmIpOKCUMAIIUH.

60. Meron Pynre-KyTTa mu1st cuctem nuddepeHiranbHbIX ypaBHEHUH.

61. Ouenka mnorpemHocTd Merona Pynre-KyTra mo mpaBuiay JIBOWHOTO
nepecyera.

62. Meronsl Anamca.

63. UucrneHHOE  UHTErpUPOBAHUME  JKECTKHMX  CHUCTEM  OOBIKHOBEHHBIX
muddepeHInanbHbIX YPaBHEHUH.

64. Meton cTpenbObl pemnieHus KpaeBod 3amaud s JudQepeHnanTbHOro
YpaBHEHUS BTOPOTO MOPSIKA.



65. Merox cTpenbOBl A KpaeBoW 3a1a4u O0IIEro BUIA.

66. MeTon KOHEYHBIX PA3HOCTEH pEIICHHMs] KpaeBOW 3aJayd IS JIMHEWHOIO
YpaBHEHHS BTOPOTO MOPSAKA. Y CIIOBUE YCTOMYMBOCTH METO/1a TPOTOHKH JIJIs1 TOTYYEHHOM

Pa3HOCTHOM CXEMBI.
67. VYTBepxaeHUE O CXOAUMOCTU pEIIeHHUsS PAa3HOCTHOW 3aJaud K PELICHHUIO

MpOCTEN N KpaeBOM 3a/1auu.
68. Meron nuHeapuzanuu. Pa3HOCTHBI METOJ pelIeHUs KpaeBoM 3aaauu Jis

HEJIMHEIHOr0 YpaBHEHUs BTOPOro MOPSAIKA.
69. SIBHas pasHOCTHas cxema JJis OAHOMEPHOI'0 YPaBHEHMSI TEIIONPOBOIHOCTH,

MOJIYYCHHUC YCIIOBUS YCTOﬁQHBOCTH METOJOM IrapMOHUK.

70. Yucrto HesBHas pa3HOCTHAas CXeMa JUII OJHOMEPHOTO YpaBHEHUS
TEIJIONPOBOAHOCTH. M ccenoBanue yCTOMYUBOCTH.

71. CewmeiicTBO Pa3HOCTHBIX  CXeM IS OJIHOMEPHOTO  YpaBHEHUS
TEIUIONPOBOJAHOCTH,  MCCIEHOBAaHHME  IOTPEIIHOCTH  ANMPOKCUMAILIMH,  YCIIOBHE
YCTONYUBOCTH.

72. Pa3HOCTHBIC CXEMBI JJIsS BOJIHOBOTO YPABHECHHUS. Y CIIOBUE YCTOMYNBOCTH.

73. Pa3HOCTHBIE CXEMBI AJI1 ABYMCPHOI'O YpaBHCHUA TCIIJIOIIPOBOAHOCTH.

74. PasnocrtHas anmpokcuManus 3anau Jupuxie ans ypasHenus [lyaccona.

Kpurtepuu oueHnBaHus pe3yJbTaTOB 00yUeHHUs

Ornenka

Kpurepuu oueHuBanus 1o s3Kk3aMeHy

Beicokui
YPOBEHBb «5»

OLICHKY «OTJINYHO» 3aCIIy’KMBA€T CTYIEHT, OCBOUBIINN 3HAHUS, YMEHUS,
KOMIIETEHIIUU U TEOPETUUYECKHI MaTepua 0e3 npoOesoB; BBIMOIHUBILUN

(OTIHYHO) BCE 3aJaHus, NPEAyCMOTPEHHblE Y4YeOHbIM IUIAHOM Ha BBICOKOM
Ka4yeCTBEHHOM YpPOBHE; IPAKTHYECKHE HABBIKM TNPO(HECCHOHATBHOTO
MPUMEHEHUSI OCBOCHHBIX 3HAHUN C(OPMUPOBAHBI.

Cpennuit OLIEHKY «XOpOILIO» 3acily’)KUBA€T CTYAEHT, INPAaKTHUUECKU IOJHOCTBHIO

YPOBEHB «4»

OCBOMBIIINMN 3HAaHUWA, YMCHUA, KOMIICTCHIIUU U TeOpeTI/IquKI/Iﬁ Martepuall,

(XOpOI_HO) y‘le6HI)Ie 3aJaHusd HC OLCHCHBI MAKCHMAJIBHBIM 4YHCIIOM 6aJ'I.J'IOB, B
OCHOBHOM C(l)OpMI/IpOBaJI IMPaKTUYCCKUC HABLIKU.
HOpOFOBBIﬁ OLCHKY «YHOBJICTBOPUTCIIbHO» 3aCiIyKHUBACT CTYACHT, YAaCTHUYHO C

YpPOBEHb «3»

Hp06eJ'IaMI/I OCBOMBILMHA 3HaHM:, YMCHH, KOMIICTCHIIMH n

(YOOBIIETBOPHUTE | TEOPETHYCCKHI MaTepuas, MHOTHE yueOHbIe 3a1anus 100 He
JILHO) BBIIOJIHUII, JMOO OHM OIEHEHBl YHCIOM OanaoB OIH3KHM K
MUHHUMAJIBHOMY, HEKOTOPBIE MTPAKTUYE€CKUE HABBIKU HE C(HOPMHUPOBAHBI.
MuHUMaIBHBIA | OIIEHKY «HEYOBJIIETBOPUTEILHOY 3aCIHY>KUBAET CTYJIEHT, HE OCBOUBIIIHI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETCHIIMM U TEOPETHYECKUN MaTepual, yaeOHbIe
(HeymoBieTBOpY | 3a/1aHUSI HE BBITOIHMII, IPAKTHYCCKUE HABBIKM HE c(hopMHPOBAHBHI.
TEJILHO)

Kpurepun onieHnBaHus 110 3a4eTy:

«BavYTCHO»: CTYACHT BJIAACCT TCOPCTUYUCCKHMU 3HAHUAMU IO JAHHOMY pa3acily, JOIYyCKacT
HE3HAYHUTCIIbHBIC OIHI/I6KI/I, CIIpaBJEICTCA C MaT€puajIoM oe3 BUIMMBIX 3any21HeHHﬁ; CTYACHT

YMECT IPABUJIbHO 00 BICHATH MaTepurall, HOAKPCIIEIA €T 0 IPUMEPAaMU, U, IPUMCHSIA ITOJIYYCHHBIC

3HAHUSA IIPU PELICHUH IPAKTUYECKUX 3a4a4.

«HC 3a4YTCHO»: MATCpUall HC YCBOCH WJIM YCBOCH YACTUYHO, CTYACHT 3aTPYAHACTCA NMPHUBCCTHU
IMPpUMCEPLI, pC€HIACT 3aAa4ud C BUAWMBIMH 3aTPYAHCHUAMH, JTOBOJIBHO Ol"paHI/I‘leHHHﬁ 00BbeM

3HAHUM TECOPETUUCCKOI'o MaTcpuaja.




O1neHOYHBIE CPENICTBA TSI HHBTUIOB U JIUI] C OTPAHHYECHHBIMH BO3MOKHOCTSIMH 37[0POBbBSI
BBIOMPAIOTCS C Y4€TOM MX HHIUBHIYAIbHBIX TICUXO(PH3NIECKUX 0COOECHHOCTEH.

— mpu  HEOOXOAMMOCTH  WHBAJIMIAM H JIHIAM C  OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 370POBbsI IIPEAOCTABISETCS JOMOIHUTEIFHOE BpeMs JJIsi MOArOTOBKHU
OTBETA Ha JK3aMEHE;

—  IIpH IPOBEACHHUHU MPOLIEYPHI OLICHUBAHHUSI PE3YIbTATOB 00 YICHHS MHBAIHUIOB
1 JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37]0POBbBS IIPEAYCMATPUBACTCS UCIIOJIB30BAHUE
TEXHUYECKUX CpPEIACTB, HCEOOXOJAMMBIX KM B CBS3M C WX HHIUBHIYaTbHBIMU
0COOEHHOCTSIMHU,

—  IIpH HEOOXOIUMOCTH IS 00 yYAIOMMXCS C ONPAHUYCHHBIMH BO3MOXHOCTSIMH
3/IOPOBBSI 1 MHBAJIHJIOB MPOIIEypa OLECHUBAHUS PE3yJIbTATOB OOYUYCHHSI MO JUCIUTLIINHE
MOKET MPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Iporenypa oleHUBaHUST PE3yIHTATOB OOYYECHUS WHBAIMIOB U JIUIl C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbSI 110 JAHUCLUUIIMHE (MOAYJIO) MpPEeAyCMaTpUBAaeT MpEeIoCTaBIeHUE
uHpopMaruu B QPopMax, amanTHPOBAHHBIX K OTPAHUYCHHUSM WX 3J0POBbS H BOCIPHUSITHS
uHpopManuu:

Jns muu ¢ HapyLeHUs MU 3pEHUS:

— B me4yaTHoOil (opme yBenWYeHHBIM HIPHUPTOM, — B (oOpMe 3JIEKTPOHHOTO
JIOKYMEHTA.

i nvin ¢ HapyIIeHUsIMU CITyXa:

— B TedatHoO# dopme,

— B QopMe dIIEKTPOHHOTO TOKYMEHTA.

Jis nvir ¢ HapyIIeHUsIMU OTIOPHO-ABUTATEIBHOIO anmnapara:

— B TIeYaTHOH dopme,

— B QopMe dIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTA
00yYJaroIIMXCS.

5. [lepevyens yueOHOM JUTEepATYpPbl, HHPOPMAIHOHHBIX PeCYPCOB H TEXHOJIOTHH

5.1 YueOnast 1ureparypa

1. UucneHHbIe METOIBI : yUeOHHK U TIpakTUKyM Juist By30B / Y. I'. ITupymos, B. FO. 'mpacnos, U. 3. MBanos
[ np.] ; mon penakiueit Y. I'. IlupymoBa. - 5-e u3n., mepepad. u gom. - Mocksa : FOpaiit, 2022. - 421 c.
- (Boicuiee obpasoBanue). - URL: https://urait.ru/bcode/488879 (nata obparuenus: 08.09.2022). - Pesxum
JocTyna: st aBTopu3. monbs3oBatenei. - ISBN 978-5-534-03141-6. - TekcT : 2IeKTPOHHBIN.

2. [eBuos, ['eopruit CemenoBuu. YnciaeHHbIE METOABI JTUHEHHOM anreOps! : yueOHoe mocodme / I'. C.
[eBnog, O. I'. Kprokosa, b. 1. Mb13aukoBa. - 2-¢ u3., ucnp. u nom. - Cankr-IlerepOypr : Jlanb, 2022.
- 496 c. - URL: https://e.lanbook.com/book/210647 (mata obparenus: 29.07.2022). - Pesxum gocryma:
ISl aBTOPH3.

nonb3oBarenelt. - ISBN 978-5-8114-1246-4. - TekcT : 3MeKTPOHHBIH.

3. Jloxtuonos, U. K. Uucnenusie MeTons! : yuebnnk / M. K. Jloktuonos, JI. I1. Muponenko, B. B.
Typynajos ; moj 001 pel. KaHa. TeXH. Hayk, mpod. B. B. Typynanora. - Mocksa ; Bosioraa : Mndpaldnxenepus,
2022. - 380 ¢ - ISBN 978-5-9729-0786-1. - Tekcr : omektpoHsbii. -  URL:

https://znanium.com/catalog/product/1902598 4. Ilantenees, A. B. HucseHubie MeToabl. [IpakTHKYM : ydaeOHOE
rocobue / A.B. Ilautenees, 1. A.

Kynpssiea. — Mocksa : THOPA-M, 2020. — 512 c. — (Bricmee oOpa3oBanue: bakamaspuar). - ISBN 9785-
16-012333-2. - Tekcr : anextponHsii. - URL: https://znanium.com/catalog/product/1028969
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5.2. llepuonnyeckast aureparypa Bectauk Cankr-IleTepOyprcekoro yHuBepcutera. [pukiajaHas
maremaruka. Madopmatuka. [poneccs ynpasienus. - URL:
https://dlib.eastview.com/browse/publication/71227

Bectarnk MockoBckoro yausepcuteTa. Cepust 15. BeraucnurensHast MaTeMaTnka 1 kubepuetnka .- URL:
https://dlib.eastview.com/browse/publication/9166

5.3. UuTepHeT-pecypcehl, B TOM YHcJe COBpeMeHHbIe MPod)ecCHOHAIbHbIE 0a3bl TaHHBIX U
HH(}OPMALHOHHBIE CIIPABOYHBIE CHCTEMBI

DJIeKTPOHHO-0ub0MoTeuHbIe cucTembl (IBC):
3BC «FOPAWT» https://urait.ru/
3BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
9BC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 62361 JAHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuauasl uznareabcrBa Wiley https://onlinelibrary.wiley.com/

Hayunas ssexkTponHas 0ubaunorexa (HIbB) http://www.elibrary.ru/

ITotHOTEKCTOBBIE APXUBBI BEAYIIHUX 3aMIaJHBIX HAYYHBIX KYPHAI0B Ha Poccuiickoil miaardopme
HayuHbIX kypHaioB HIUKOH http://archive.neicon.ru

Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/ Springer

Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlektopuym TB" http://www.lektorium.tv/

YuuBepcurerckas nngpopmanuonnas cucreMa POCCHUS  http://uisrussia.msu.ru

I/Iﬂq)opMaunmlee ClIpaBOYHbIC CUCTEMBI

Kouncyabrant Iliroc

Pecypchl cB00OIHOTO J0CTYNA

KubepJlenunka http://cyberleninka.ru/;

MuHucTrepcTBO  HaykM M Bbicmiero  o0paszoBanus  Poccmiickoii ®epepanuun
https://www.minobrnauki.gov.ru/;

DenepanbHblii nopraa ""Poccuiickoe odpazoBanue' http://www.edu.ru/;

HNudopmanuonnas cucrema "EaumHoe okHO goctyna K o0pa3oBaTejibHBIM pecypcam"
http://window.edu.ru/;

Ennnas xoinexuusi uugpoBbIxX 00pa3oBaTeIbHbIX pecypcoB http://school-collection.edu.ru/ .

IIpoexTt 'ocynapcTBEHHOT0 HHCTUTYTA pycckoro si3bika uMeHu A.C. [lymkunna
"Oopa3oBanne Ha pycckoM' https://pushkininstitute.ru/;
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CnpaBoyHo-uHpopMannoHHbIH noptai "Pycckuii a3bIK" http://gramota.ru/;

Cuay:x0a TeMaTHYeCKMX TOJKOBBIX CJ10Bapei http://www.glossary.ru/;

CuioBapu ¥ 3HUMKJIONIeANH http://dic.academic.ru/;

OobpaszoBaresbHblii moprana "Yuebda' http://www.ucheba.com/;

3akononpoekTt "O0 o6pazoBannu B Poccuiickoit @enepanun". Bonpockl u oTBeTHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Co0cTBeHHBIE YJIEKTPOHHBIE 00pa3oBaTebHbIe H HH(popManoHHbIe pecypebl KyoI'Y

JuiekTpoHHbI kaTajgor Hayunoii 6ubdaunorexu KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

JJieKTpOoHHasi Onbmorexka TpyaoB yyeHnbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena Moay/JIbHOTO JUHAMHYECKOT0 00yueHus http://moodle.kubsu.ru

ba3a y4eOHBIX IU1aHOB, y4e0HO-MeTOAMYECKUX KOMILJIEKCOB, My0IMKaNuil U KOH(pepeHIni
http://infoneeds.kubsu.ru/

bubaunorexka nHgpopManMOHHBIX pecypcoB Kadeapbl HHPOPMAIMOHHBIX 00pa30BaTeJIbHBIX
TeXHOJ0rui http://mschool.kubsu.ru;

iIeKTPOHHBIN apxuB J10KYMeHTOB KyOI'Y http://docspace.kubsu.ru/

DJIeKTpoHHbIE 00pa3oBaTe/IbHbIe pecypchbl Kageapbl HHPOPMANMOHHBLIX CHCTEM M TEXHOJIOTHil B
oopaszoanum KyoI'Y u HayuHo-mMerommyeckoro ;xxypuana "IIIKOJIBHBIE I'OJbI" http://icdau.kubsu.ru/

6. MeToanyeckue ykazanus /st 00y4aoImuXcs 10 0CBOCHH IO THCIMIIMHbI
(monxyast)

[Io kypcy mpenycMOTpeHO MpPOBEAEHHE JIEKIMOHHBIX 3aHSITUH, Ha KOTOPBIX JaeTcs
OCHOBHOW TEOpPETHUECKUN MaTepual, J1abOpaTOPHBIX 3aHATUN, MO3BOJSIONMX CTYIAEHTaM B
MOJTHOM Mepe O3HAKOMHTHCA C TOHATHEM Au(depeHInanbHbIX YpaBHEHUH M OCBOUTHCS B
pelIeHuH MPaKTUYECKUX 3a/1a4.

BaxkneiliuMm stannoMm Kypca SBISETCS CaMOCTOsITeNbHas padoTa MO JUCLUIIIMHE
«AuddeperunanbHbie ypaBHEHHUSD.

[enbto caMocTosATENbHOM paboThI OakagaBpa ABISETCS YriyOaeHUe 3HaHUH, OITY4YEHHbIX
B pe3yJbTaTe ayAUTOPHBIX 3aHATHH. BblpaOaThIBalOTCS HABBIKM CaMOCTOSITEIbHOM pabOTHI.
3aKperIstoTCS ONBIT U 3HAHUS, OJyYEHHBIE BO BpeMs J1a00paTOPHBIX 3aHATUH.

CamocrosiTennpHass paboTa CTYyJIEHTOB B XOJ€ H3Y4EHHUs IUCLUIUIMHBI COCTOUT B
BBIIIOJJHEHUHM  MHAMBUAYAJIbHBIX  33JaHMM, 3aJaBaeMbIX  IIperojaBaTesieM,  BEIYLIUM
nabopaTopHbIE 3aHATHS, HOATOTOBKU TEOPETUYECKOI'0 MaTepHaa K 1a00paTOPHBIM 3aHATHIM, Ha
OCHOBE KOHCIIEKTOB JIEKIMH M Yy4eOHOW JMTepaTyphl, COIJIACHO KaJCHAApHOMY IUJIaHy MU
MIOJIFOTOBKM TEOPETHYECKOro MaTepuaja K TECTOBOMY OIpPOCY, 3a4eTy M 3K3aMEHY, COIJacHO
BOIIPOCAaM K IK3aMEHY.

VYkazanus no opopmieHuro padoT:

- paboTa Ha 1abOPATOPHBIX 3aHATUAX U KOHCIEKTHI JEKIMHA MOTYT BBIMOIHSATHCS Ha
OT/EJbHBIX JIMCTaX JIUOO HEMOCPEACTBEHHO B pabouell TeTpaiu;
- o(popmIIEHM € UHIMBUIyaJIbHBIX 3aJJaHUH JKENaTEIbHO Ha OTAEJIbHBIX JIUCTaX.

[IpoBepka MHAMBHAyaJBHBIX 3aJaHUM IO TeMmaM, pa300paHHBIM Ha J1abOpPaTOPHBIX
3aHATHSIX, OCYIIECTBIIETCS Yepe3 HeJe0 Ha TEeKyIeM Ja00paTOPHOM 3aHATHH, JIMOO B TEUEHHE
HEJ/IeNH MOCJIe 3TOT0 3aHATHUS Ha KOHCYJIbTAIINH.

Jlisg pa3bsiCHEHUs HEMOHSATHBIX BOINPOCOB JIEKTOPOM M ACCHUCTEHTOM EKEHEAEJIBHO
IIPOBOJATCSA KOHCYJIbTALIMH, O BPEMEHH KOTOPBIX IPYIIIBI U3BEIIAIOTCA 3apaHee.
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B ocBoenun AUCHUIINIMHBI MHBAJIMAAMHW U JIMOAMU C OIrpaHUYCHHBIMHU BO3MOXHOCTIAMU
310pOBbsl OOJbIIOE 3HAUEHHWE HMEET WHJUBUIyalbHas yueOHas paOoTa (KOHCYIbTallUH) —
JIOTIOJTHUTEIIPHOE Pa3bsCHCHHE YUEeOHOr 0 MaTepuala.

WHnuBuayanbHble KOHCYJIbTAllMW 10 TMPEAMETY SBJIIOTCA BaKHBIM  (PAKTOPOM,
CHOCO6CTBYIOIJ_II/IM HWHAUWBUAYAJIU3al[UU 06yquH;1 H YCTAaHOBJICHUIO BOCHHUTATCIILHOI'O KOHTAKTa
MCXKAY HOpernoaaBaTciIeM U O6y‘IaI-OIIII/IMC$I HHBaAJIMAOM WA JIMOOM C OrpaHU4YCHHBIMHA
BO3MOXKXHOCTAMU 310POBbA.

7. MaTepuajbHO-TEXHHYECKOE o0ecneyeHue no JUCHUIIuHe (MOIYJII0)

HanmeHoBaHue cieliMaJIbLHBIX NOMEIIEHU I U Homepa ayauropmuii / kabuHeToB
MOMeIeH Ui /1715l CAMOCTOATEILHOI padoThI
y4eOHbIE AyIUTOPUM  JJI1  TIPOBEJICHUS 501,502,503,505,506,507,508, 509,
3aHATHI JIEKIIMOHHOT'O TUTIA 510,513,514
ydeOHBIC ayIUTOPUH  JUIi  TIPOBEICHUS 501,502,503,505,506,507,508, 509,
3aHATHH CEMHHAPCKOTO THITA 510,513,514
KommbroTepHbIe KI1acchl ¢ BBIX0J0M B IHTEepHET 503,509,510
yueOHBIC ayJUTOPHUH ISl BHITTOJTHECHUS HAYTHO — Kabuner KypCOBOTO
MCCIIEIOBATENLCKOW pabOThI (xypcoBoro HPOEKTHPOBAHS (BBITTOMH e
MIPOCKTUPOBAHUS )
KypcoBbIX paboT) - Ne 503, No509,
Ne 510

O6opynoBanue: MyJbTUMEIUWHBIN
MPOEKTOp, JKpaH, MEepCOHATbHBIE
KOMITBIOTEpbI, y4deOHas MeOenb,
J0CKa yueOHasi, BBIxoj B IHTepHeT,
y4eO0HO-HaT IS THbIE mocoous
(TemaTHuueckue WJUTIOCTPALINH),
IPUHTED, pe3eHTaluu Ha
JNEKTPOHHOM HOCHTeETIE,
CIUTUTCHCTEMA

y4eOHbIE ayAUTOPUH JIJII CAMOCTOATEILHOM paboThl, ¢ | KaOuHeT 11  caMOCTOSATEIbHOM
paboYMMU MecTaMHu, OCHAIICHHBIMH KOMITBIOTEPHOU paGoTsI - Ne 504, Ne 509, Ne510

TEXHUKON € moakimoueHueM K cetu «HtepHer» u
obecIieueHueM HEOrpaHUYEHHOI'0  JOCTymna B
AJIEKTPOHHYIO HH(pOpPMaAIMOHHO-00Pa30BaTEIbH YO
Cpely OpraHM3aliy Ui KaXaoro oOydaromierocs, B
COOTBETCTBHH C 00HEMOM M3y4aeMbIX I CIIUILINH

O6opynoBanue: MEepPCOHAIbHBIC
KOMITBIOTEpBI, ydeOHass MeOeb,
JocKa yueOHasi, BbIxoJ] B IHTepHeT

UccnenoBarensckue nabopaTopuu (uentpoB),| Komnbrorepusiii kimacc Ne 510
OCHAII[EHHBIE JTAOOPATOPHBIM 000PYIOBAHUEM MyJIBTUM THHHBII IIPOCKTOP,
JKpaH, MepcoHaTbHbBIE

KOMIIBIOTEPBI, YyueOHast Meberb,
JIOCKa y4deOHasi, BEIXOJ B

WHuTepHer, HarisgHbele MOCOOUS.
CereBoe obOopymoBanne CISCO
(MapmpyTH3aTOphl, KOMMYTaTOPHI,
19-tu mroliMOBBIN ceTeBOUM TIKad)
CIUTUT-CUCTEMA, CTEH]T




«Apxutekrypa IIDBM»

y4eOHBIE ayTUTOPUH TPYIIIIOBBIX U WHIUBHUIYATHHBIX
KOHCYJIbTAIIU i

Ne508

O6opynoBanue: IMEPCOHATbHBIN
KOMIIbIOTEP, yueOHas  MeOenb,
JIOCKa y4eOHas, y4eOHO-HaIrJIsIHbIC
nocooust (TemaTHueckue
WUTIOCTPAllMK), CKaHep, JI0CKa
MarHUTHO-MapKepHasi, CTEJUIaXH C
y4eOHOH ¥ IMepH OAMIECKOM

JTUTEpaTypon

[Momemenne mis XpaHeHHWS] W MPOPUIAKTHYECKOTO
o0cTy>)KUBaHUs y4eOHOr0 000Py10BaHUS

TTomemenne Ne 511, ITomemenue
Ne 516, Ilomemenume Ne 517,
TTomemenue Ne 518

yueOHbIe ayAUTOPUM JJs TPOBENCHUSA TEKyled u
MPOMEXKYTOYHON aTTeCTALIUU

501,502,503,505,506,507,508, 509,
510,513,514




