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1 Hean u 32124 U3ydeHHs TUCHUILTHHBI (MOTYJIN)

1.1 leab ocBOeHUs TUCITUIITHHBI

Pa3zBuTne nmpodeccroHaIbHBIX KOMIIETCHIIUN 110 TPHOOPETEHUIO MPAKTHUYESCKUX HABBIKOB
MCII0JIb30BaHUS YHCIICHHBIX METOJIOB JIJIsI PEIICHUS Pa3IMYHbIX (PU3UKO-MaTEMaTHYECKUX 3a]1a4.

1.2 3agaun AMCUMILIHHEI

— aKTyaJu3alys. W pa3BUTHE 3HAHUNH B 00JaCTH NIPOrpaMMHPOBAHUS
METO/I0B;

— OBJIQJICHUE MATEMAaTUYECKOM W aAJTOPUTMHUYECKOM COCTaBIAIOLIEH
METO/0B, TPUMEHSIEMbIX NPH PELICHUH HAyYHO-TEXHUYECKHUX 3a/]1a4;

— (popMHpOBaHNE YCTOMUMBBIX HABBIKOB IPUMEHEHUS! KOMIIBIOTEPHBIX TE€XHOJIOTUH IS
peanu3alid YUCIEHHBIX METOJ0B, B HAyYHOM aHAJM3€ CUTYyalllil, BO3HHKAIOUIMX B XOJ€
CO3/1aHUS HOBOM TE€XHUKH U HOBBIX TE€XHOJIOTUH;

— yMeHue oToupaTh Hanbosee 3(GeKTUBHBIC YHCICHHBIE METOIBI PELICHNS KOHKPETHON
3aJlaud, Y4YUTbIBas Takue (PAKTOpbl, KaK aIrOPUTMUYECKYIO IIPOCTOTY METOAd, TOYHOCTb
BBIUUCIICHUH, OBICTPOTY CXOAMMOCTH, HAJU4YUE JIOMOJHUTENBHBIX YCIOBUN Ui NMPUMEHEHUs
METO0/1a, yCTOWYMBOCTh METO/IA;

— YMEHHE HMHTEpPIPETUPOBATDH
METOAAMH.

YUCJIICHHBIX

YHCIICHHBIX

pe3yiabTaThl PpacCdCTOB, MOJYUYCHHBIX YHCICHHBIMU

1.3 MecTo qucuMnauHbl (MOAYJIsl) B CTPYKTYpe 00pa3oBaTeibHOI MPorpaMmMsbl

HucuuruimHa «YucneHHble METOIb» OTHOCUTCS K oOs3arenbHod wactu bioka 1
"ucuuiuinHebl (MoayH)" yaeOHOTro IjIaHa.

JlanHas NUCHMINIMHA TECHO CBsA3aHA C JUCIHUINIMHAMH Oa3oBoi dactu bioka 1.
MaTeMaTUYeCKUI aHaiau3, aiaredpa M aHaJIUTUYECKask F€OMETPHs, OCHOBBI IPOrpPaMMHUpPOBaHMUS,
muddepeHnaibHble ypaBHEHUS, METO/Ibl ONTUMH3AIUH, IPAKTUKYM 10 YHCIIEHHBIM METO/IaM.

1.4 IlepeyeHb MIAHHPYEMBIX Pe3yJbTATOB 00y4YeHHMs MO JMCHHUILUIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3yJ1bTaTaAMH 0CBOCHHS 00pa30BaTe/IbHOI NPOrpaMMbl

WN3ydyenne paHHONW y4eOHOW IUMCHMIUIMHBI HampaBieHO Ha (OpPMHpPOBAaHUE ¥
00yYaIOIIMXCSI CICTYIOIUX KOMIETEHIINN:

Kon 1 HaumeHoBaHue nHaUKaTopa™ Pe3ynbTarhl 00y4eHus 0 TUCHUILTHHE

OIIK-2 CrnocofeH HcnoJib30BaTh M aIaNTHPOBATH CYLIECTBYIOLIHE MATEMATHYeCKHE MeTOAbI U CHCTEMbI
NPOrPaMMHPOBAHNSA 1151 Pa3pa0oTKHU M peannu3alii AIropuTMOB pellleHis NPUKJIAJHBIX 3124

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

MEXITyHAPOJHBIA OIBIT B COOTBETCTBYIOLIEH 001acTH
UCCIIC[IOBAHMM, METOABl A alTallid  CYLIECTBYIOIIX
MaTeMaTH9eCKUX METOJIOB U CHUCTEM IPOTPaMMUPOBAHUS
IUIsL pa3pa0OTKU W peau3allid aJrOPHUTMOB DEIIeHUS
OPHUKIAIHBIX 32189

HNOIIK-2.3. (40.001 A/02.5 3u.4) Metoapl MpOBEICHUSI
HKCIIEPUMEHTOB U HaOMIOIeHU#t, 000011IeH s 1 00pabOTKU
HHOOpPMAIIMH, METOABl WCIOIB30BAHUS W  ANaNTaIlUd
CYIIIECTBYIOIIX MAareMaTHYECKUX METOJO0B M CHCTEM
POTPaMMHPOBAHUS s  Pa3pabOTKH W pealn3aliim
AITOPUTMOB PEIICHHUS TPUKJIATHBIX 33124

NOIIK-2.6. (40.001 A/02.5 V¥.3) IlpuMeHATH METOIBI
TIPOBEICHUSI 9KCIIEPHMEHTOB, HCITOJIH30BATh 15§
aIaNTHPOBATh CYIIECTBYIOIIAE MaTEMAaTHIECKHE METOIbI

— OCHOBHbIC IOHATHS YUCIEHHBIX HCCIICIOBaHUM
MaTeMaTH4YeCKOM MOJICIIH;

— OCHOBHBIE YHCIICHHBIE METOABl M aITOPUTMBI
pelIeHnsl MaTeMaTHYeCKUX 3aiad M3 pasJiesioB —
Teopus anMpoKCUMAIIHH, YHCIIEHHOE
WHTETPUPOBAHNE, JTUHEHHAs anrebpa,
OOBIKHOBEHHBIE JM(depeHInaIbHbIEe YPaBHEHHS,
YpaBHEHHS MaTeMaTHYecKOl  (H3WKH, HWMEThH
MPEACTaBIEHHE O  CYHIECTBYIOIIMX  ITaKeTax
TIPUKIIaTHBIX porpamMmm UL penieHust
COOTBETCTBYIOIIUX 33/1a4.




Kon u HaumeHoBaHue nHIUKaTopa* Pesynbrarsl 00y4ueHust 0 AUCIUITIIINHE

U CHUCTEMBI NIPOIPAMMHUPOBAHMSA VI pa3pabOTKH U Vmeer:

peau3aliy aIrOPUTMOB PEILEHHS IPUKIAIHBIX 3124 — MPHUMEHATH YUCIEHHBIE METOOBI M ajTOPUTMEI,
NOIIK-2.9. (40.001 AJ/025 Tn.1) IlpoBemeHWe | peanu3OBBIBATh 3TH  AITOPUTMBI Ha  s3BIKE
OKCIEPUMEHTOB € HCIOJIb30BAHMEM M  ajanTalueil | MpOrpaMMHPOBAHMS BEICOKOTO YPOBHSL.
CYLIECTBYIOIINX MareMaTHYECKUX METOJIOB B
COOTBETCTBUH C YCTAHOBJIEHHBIMHU MOJHOMOYHAMH
NOIIK-2.11. (40.001 A/02.5 [Ip.2 Tn.) MdesTenbHOCTS,
HanpaBlieHHas Ha pelleHHe 3a1ad  aHaluTUYecKoro | Buageer:

XapakTepa, NPEINoNaralolinX BbIOOP W MHOrooOpasve | — 0A30BBIMU HABBIKAMH YHCJICHHOTO JKCIIEPHMEHTa
aKTyaIbHBIX CIIOCOOOB PEIIEHHUS 3a/1ay, MCIIOMB30BaHNe W | JUI HCCIIENOBaHUS KOHKPETHBIX MaTeMaTHYEeCKUX
amanTHPOBaHWE  CYIIECTBYIOIIMX  MAaTEMaTHYECKHX | MOJeNei;

METOJIOB M CHCTEM IIPOrPaAMMUPOBAHUS I pa3pabOTKM U | — METOAOJOTHEH pa3pabOTKM YMCICHHBIX METOIOB
peaTn3aIiy arOPUTMOB PENTEHHs TIPUKITAIHBIX 3a1aq IUIst 337124 M3 YKa3aHHBIX Pas/IeioB.

IIK-3 CniocodeH OpHeHTHPOBATHCS B COBPEMEHHBIX AIrOPUTMAX KOMIILIOTEPHOIl MaTeMAaTHKHU; 00.1a1aTh
CNOCOOHOCTAMM K 3¢ (PeKTUBHOMY NPHMEHEHHIO H PeaTH3alHH MATEMATHYECKH CJI0KHBIX AJITOPHTMOB

UIIK-3.1. (06.001 D/03.06 3H.3) Mertoasl u cpencrea | 3Haer

HPOCKTHPOBAHUS MPOTPAMMHOIO 00ECIICUCHHUSI TIPH — OCHOBHBIC MOHSTHS, TOJIOKEHHUSI U METOABI TCOPUH
pean3aniyi MaTeMaTHIECKU CIIOXKHBIX alTOPUTMOB YHCIICHHBIX METOIOB;

WIIK-3.2. (06.015 B/16.5 3u.8) CoBpeMcHHBI | — OCHOBHBIC NPHOIMKEHHBIE H AHATUTHYCSCKHE
OTEYECTBEHHBII M 3apyOeKHBIH OMBIT B pa3paboTke METO/IbI HCCIICIOBAHUSI MATEMATHIECKOH MOJICITH
QITOPUTMOB KOMITBIOTEPHON MaTeMaTHKH 0OBEKTOB U SIBICHHI.

WIIK-3.3. (40.001 A/02.5 3n.2) OredecTBEHHBIH H | YMmeer
MEX/IYHApOJHBIA ONBIT B pa3pabOTKe COBPEMEHHBIX | — MPHMEHATH 3HAHMSA 110 TEOPHUH YKCIEHHBIX METOIOB

AITOPUTMOB KOMITBIOTEPHON MAaTeMAaTHKH JUTSL pELICHHS TIPAaKTHIECKHX 33/1a4;

WIIK-3.8. (40.001 A/025 Ta.l) TIlpoBeneHue | — pemarh NOCTABICHHYIO 3aauy MaTeMAaTHYECKOTO
9KCIIEPHMEHTOB I10 OLEHKE d((OEKTUBHOCTY PealM3alMU | MOJCIUPOBAHUS C TMOMOILIBIO  YHCICHHBIX |
MaTeMaTHYECKHU CIIOKHBIX aITOPUTMOB AHAITHYECKAX METOJIOB, CTPOHTh C TOMOIIBIO

YHCJIEHHOTO aHAJIN3a PacyeTHbIE KPUBBIE peIlIeHUs
MaTeMaTHYeCKOW MOJIETIN Pa3IUYHbIX ITPOIIECCOB.
Brnaneer

— HaBbIKaMHM [PUMEHEHUH 3HAHUHW IO TEOpUU
YHCIEHHBIX METOJOB JUIS PEUICHUS NPaKTHYECKUX
3ajad;

- METOJAMHM UHUCICHHOTO aHalu3a, a TakKkKe
AQHAIUTHUYECKUMHM ~ METOJAMH, OCHOBAaHHBIMHM Ha
TEOPUM MATEMATUYECKOTO AaHalH3a, CHEelHalbHbBIX
GYHKIMH ¥ (QYHKIMOHAIBHOTO aHAIN3a C IEbI0
WCCIIE0OBaHUSI MaTeMaTHYECKUX MOJIENICH, 0ObEKTOB
U SIBJICHUM.

Pe3ynbraTel 00yueHUs MO JUCHUIUIMHE JOCTUTAlOTCS B paMKax OCYIIECTBIEHHUS BCEX
BUJOB KOHTAaKTHOW M CaMOCTOATEIbHOM paboThl O00ydYaromIMXCsi B COOTBETCTBUU C
YTBEPKIEHHBIM Y4€OHBIM I1JIAHOM.

WMHauKaTopsl  JAOCTHXKEHHMS KOMIETEHIUH CcYuTaloTcs  CHOPMHUPOBAHHBIMU  IIPU
JOCTUXKEHUH COOTBETCTBYIOIUX UM PE3YJIbTATOB O0yUCHHUS.

2. CTpyKTypa H coiep:KaHue TUCIUTLTHHBI

2.1 Pacnpeaesnenre TpyA0€MKOCTH AUCHHMILIMHBI 10 BUIaM padoT

OO61mas Tpya0eMKOCTh JUCIHUIUIMHBI COCTaBisgeT 6 3adeTHbIX equaui] (216 gacoB), ux
pacmpeneneHue o BUaaM padoT MpeACTaBIeHO B TabIuUIe

Bupr pabor Bcero dopma oOyueHus
4acoB OYHas
5 6
ceMecTp ceMecTp
(gacern) (gacen)

KonrakTHas paﬁoTa, B TOM YHUCJI€:

AyauTopHBIe 3aHATHS (BCero):

3aHATHS JEKIHOHHOTO THIIA 82 34 48




1a00paTOPHBIE 3aHATHS

IMMPAKTUYCCKUC 3aHATHUA

CCMHMHAPCKHUE 3aHATHA

HNHast KOHTaKTHAs paﬁoTa:

Konrpoub camocrositensHoi padoTs! (KCP) 6 4 2
IMpomesxyrounas arrecranus (KP) 0,6 0,3 0,3
CamocrosTenbHas paboTa, B TOM YHCI€:
CamocTosTeNIbHOE U3y4CHHUE pasaenos,
CaMOTOJITOTOBKa  (TMpopaboTka W TOBTOpPEHHE
JIEKIIMOHHOTO MaTepHaja U MaTepHala yIcOHHKOB 30 20 9
1 Y4eOHBIX TOCOOMH, MOATOTOBKA K IAO0OPaTOPHBIM
Y IPAaKTUYECKUM 3aHSTHSIM, KOJUIOKBHYMaM H T.1.)
IToAroToBKa K TEKyIeMY KOHTPOJIIO 17 14 4
KonTpoJsb:
IToaroToBka K 3K3aMeHy 80,4 35,7 447
Oomasn yac. 216 108 108
TPYA0EMKOCTh B TOM 4YHCJIe KOHTAKTHAsA
patora 88,6 38,3 50,3
3a4. e[ 6 3 3

2.2 Conep:kanue TUCHUTITIHHBI

Pacnipenenenue BuI0B yueOHON paObOTHI M UX TPYJOEMKOCTH TI0 pa3jeiaM JUCIUTIIHHEL.
Paznensl (TeMbI) TUCHUTUTUHBL, U3y4aeMbIe B 5 CEMECTpe (ouHas ¢opma)

KoanuectBo yacoB

A BHeaynut
Ne HanmenoBanue pa3zaenos (Tem) yAaTopHas OpHast
Bcero pabora
pabota
J 113 JIP CPC
1 2 3 4 5 6 7
1 OO0yCIOBICHHOCTh MATEMaTHYSCKON MOJICITH ¥ JTMHEHHBIX 6 3 3
' cucrteM. [loHsATHE U TPUMEPHI.
2. [Mpsimbie MeTop! petenust CJIAY. 9 5 4
3 OpToroHanbHBIE TPe0OPa30BaHMS MATPHUIIBI IS PEIICHHUS 8 A A
' CJIAY.
4. Ureparnmonnsie metoabl peteHust CJIAY. CXxoaumMocTh, OlleHKa 8 4 4
MOTPENTHOCTH.
5 WaTepnonsius. MIHTeprionsamoHable MHOTOWICHBI. OlieHKa 8 4 4
MOTPENTHOCTH WHTEPIOIISIINH.
6. Muorousnens! Yebbiea. UaTepnionsnus cruiaitnamu. Meton 8 4 4
HalMEHbBIINX KBaJpaToB.
7. Yucnennoe muddepennnponanne. O1eHKa MOTPEITHOCTH. 6 3 3
8. Brruncnenne kopHel HeNMHEHHbIX ypaBHeHUH. CXOAUMOCTS, 7 3 4
OIICHKA MTOTPEITHOCTH.
9, Pelwenue cuctem HenuHENHBIX YpaBHEeHUN. TeopeMbl 0 8 4 4
CXOJIMMOCTH.
UTOI'O no pazdenam oucyuniuul 68 34 34
Konrpouns camocrositensHoi padots! (KCP) 4
IMpomesxyrounas arrecranus (KP) 0,3
IloaroroBka K TeKyIeMy KOHTPOJIIO 35,7
O01as TPyT0eMKOCTb IO JIUCITUILTUHE 108 34 34
Paznensl (TeMbl) TUCIUIIIIMHBI, K3y4aeMble B 6 cemecTpe (ounas gpopma)
KonnuectBo wacos
BHeaynut
Ne HanmenoBanwue pa3zzenos (Tem) AyRuTOpHaZ opH}::I
Bcero pabora
pabora
J I13 JIP CPC
1 2 3 4 5 6 7
1. KBanparyphsie popmysl. [IpaBuiio PyHre oneHku 8 6 2
HOTPELIHOCTH.




2 KBaznparypHsie hopMyIibl HauBbICIIEH alreOpanvecKo 8 6 2
TOYHOCTH.

3 [Nonnas W 9aCTHHAS anreOpandeckas mpoodiemMa COOCTBEHHBIX 8 6 2
3HaYCHUH.

4 I/ITepaLII/IVOHHLIe METOJIbI peLICHHS TPOOIEMBI COOCTBEHHBIX 8 6 2
3HaYCHHH.

5. Pemenue 3amaun Komu mis OLY u cucrem O/1Y. 8 7 1

6. Pemienue KpaeBbiX 33714 Ui b bepeHInaTbHBIX 1 THHESHHBIX 8 7 1
YpaBHEHHH.

7. Pa3zHOCTHBIE CXEMBI JIUIs yPABHEHUIT MATEMATHUYECKOM (DH3HUKH. 13 10 3
HUTOI'O no pazodenam oucyuniurul 61 48 13
Kontpoins camocrostenbHoit padotsl (KCP) 2
IMpomesxyrounas arrecramus (MKP) 0,3
IloaroroBka k TeKyIeMy KOHTPOIIO 44,7
OO011ast TPyI0EMKOCTh 1O JUCIUIIITHHE 108 48 13

[Mpumeuanue: JI — nexumm, [13 — mpaktudeckue 3aHstus / cemunapsl, JIP — maGoparopHbie
3ansaTHs, CPC — camocrosTenbHas paboTa CTyleHTa

2.3 Conep:xxanue pasaesioB (TeM) TUCHUILTHHBI
2.3.1 3aHATHA JEeKIMOHHOI'0 THIIA

dopMma TeKy1IEero

Ne | HammenoBanue pazzena (TeMbl) Coneprkanue pasaena (TeMbl) KOHTpOITS

1. |O0ycnoBneHHOCTH OCHOBHBIE 3Talbl MATEMAaTHYECKOTO MOAECTHUPOBAHUS. T
MaTeMaTHYECKOW MOJIENN 1 Kiaccudukarust morpemrHocreil. OcobeHHOCTH
TMHEHHBIX cucteM. [loHsTHe 1 |MamMHHOHN apudMeTHKH. [IpuMeps! yCTOHYUBBIX U
TIPUMEPBHI. HEYCTONYMBBIX MaTEMaTHUECKUX 3aad.

Ob6ycnosnenHocTs CJIAY, mpumepsl.

2.  |lIpsiMble METO/IbI pEIICHUS Meron uckimouenus I'aycca. LU-pa3noxenue T

CJIAY. MaTpuisl. MeToa KBaJIpaTHOTro KOopHs. Meron
IIPOTOHKH, KOPPEKTHOCTh 1 YCTOHYUBOCTb.

3. |OproronanbHble [MoBenenue 4ncia 00yCIOBIEHHOCTH IPU MaTPHYHBIX T
npeoOpa3oBaHMs MaTPUIBI Ul [IpeoOpa3zoBaHusx. Meron BpameHuii. Meron
pemenns CJIAY. OTpaKCHH.

4, VirepaIpoHHbIe METOTHI Meron npocToi uTepannu, CXOAUMOCTD, T
pemenns CJIAY. CXOmEMOCTS, arocTepHOpHast OLEHKA MOTPEIIHOCTH. Meron SIxobn.

OTICHKA TIOTPEITHOCTH. Meron 3eiinens, cXoAMMOCTb, allOCTEPUOpPHAs OI[EHKa
MOTPEMIHOCTH. MeToJ1 peslakcalii, CX0IMMOCTb.

5.  |Aurepmomsauusi. HHTepnionsunonHble MHOTOUIICHB! Jlarpamka u T
HurtepnonannonHbie Herorona. OrieHka 0CTaTOYHOTO WIeHa
MHorouwieHsl. OleHka MHTEPIOJSIIMOHHOT0 MHOrowIeHa. ViHTeprnonsius ¢
MOTPENTHOCTH HHTEPIIONSIMN.  |KPATHBIMH Y3JIaMH.

6. MuHUMU3aIUs OLIEHKH OCTAaTOYHOTO YIeHa T
Muorouiens: UeOImena. MHTEPHNONUOHHON popmyibl. CXOIUMOCTh
e p——— MTEPaLMOHHOTO IpoLiECCa. TeopevMa CI)aESepa.

MeTO/T HAMMEHBIITHX KBATPATOB. HHTepnosAMoHHbIN KyOHuecKuii cIulaiiy, 5
MIOCTPOEHHE, OLICHKA NMOTPEIIHOCTH. JIOKanbHbIN
CIuiaiiH. MeTo1 HaMMEHbBIIUX KBaApaToB.

7. |Ywucnenuoe MeTon HeompeieneHHBIX KodddummeHToB. OreHka K
muddepenurponanne. OLeHKa  |TIOTPENIHOCTH alPOKCUMAIMN (GOPMYIT YHCICHHOTO
MOTPENIHOCTH. (G hepeHIIMPOBAaHUS ¢ TIOMOIIBIO opmyisl Tetinopa.

BrluncnurensHas NOrpelIHOCTb.

8. |Bwrumcienue kopHeit Meron auxotoMuu. MeToa npocToi uTepanu, T
HEIMHEWHBIX YPABHEHUH. CXOOUMOCTb, OLleHKa norpemHoctu. Meron HeroToHa,
CX0IMMOCTh, OLICHKA reoMeTpHYecKas HHTEPIPETays, CXOJUMOCTh, OLIEHKa
MOTPENTHOCTH. MOTPENTHOCTH. METOo/ CeKyINX, CXOAUMOCTb,

TeoMeTpHYecKas HTepIpeTanusi. MeTox oOpaTHO
KBaJ[paTHYHON MHTEpIIOIIIHH. MeToz napabour.
9. |Pemienue cucreM HeMMHEHHBIX | MeTOA NPOCTOM UTepaluy, CXOJUMOCTh. MeTo] T

ypaBHeHUH. TeopeMsl 0
CXOIMMOCTH.

3eiinens. Meroa HeroToHa, CXOIUMOCTB,
Moaubukaiui. Metos cekyiux. MeToa mpo1o/KeHus
o mapametpy. CBeieHIe 3aJa4l PEIICHUS CHCTEMEI




HEJIMHEHHBIX ypaBHCHI/Iﬁ K 3a1a4€ MUHUMHU3AlIUH.

10. |KBagparypubie GpopMyIbl. Kanonunueckas 1 coctaBHast (GOpMyIIbI T
IIpaBunio Pynre onenku MPSIMOYTOJIBHUKOB, Tpanenuil u Cumcona. [lopsaok
MOTPENTHOCTH. TOYHOCTH U OOYCIIOBIIEHHOCTh KBaJpaTypHOMH

tdhopmyisl. KBanpatyphslie hopmyIisl
MHTEPIOJSIIIMOHHOTO THIIA.

11. |KBagparypubie popmysabt KBanparypusie hopmyinsr ["aycca. AnocreprnopHas T
HaMBBICIIEH areOpandecKon OIIEHKA MOTPEIIHOCTH. AAaNTHBHBIC KBAIPATyPHBIE
TOYHOCTH. anroputMel. Meron ®@uioHa.

12. CBoiicTBa COOCTBEHHBIX 3HAYEHHH 1 COOCTBEHHBIX T
Ilonnas u yacTuyHas

BeKTOpOB. OOYCIIOBIEHHOCTh 3a/1a4 Ha COOCTBEHHbBIE
anrebpanveckas npoodieMa .
. 3HavyeHus. Meron unteprnossiyuu. CTeneHHoH MeTo/I.
COOCTBEHHBIX 3HAUEHHH.
Merton ncuepnbiBaHusl.

13. |WrepanioHHBIC METOIBI HaxoxaeHne cOOCTBEHHBIX BEKTOPOB 00OPAaTHBIMHU K
penieHus mpodIeMEbI uTepasiMi. MeToJ UTepaliioOHHOTO BpamieHus SIkobn
COOCTBEHHBIX 3HAUCHHH. JUIS CHMMETPHYIHOM MaTpPHUIIBI, CXOMUMOCTh. MeTon

BpaIlleHHH C BBIOOPOM ONTUMalIbHOTO 31eMenTa. QR-
anropuT™, cxoaumocts. Haxoxnenne QR paznoxeHus
C IOMOUIbIO BpalLLEHUH.

14. |Pewenue 3amaun Komm ms Meron Ditnepa. Meron Pynre-Kyrra, onenka T

OLY u cuctem OL1Y. MOTPEIIHOCTH I10 MPaBIITy IBOMHOTO IIepecyeTa.
Metoas! Anamca. UucneHHOE HHTETPHPOBAHKE
s)kectkux cucrem OJ1Y.

15. Meron cTpenbObl. MeTo 1 KOHEUHBIX Pa3HOCTEH, T
Pemrenvie kpaeBbIX 3a1a4 1715 9

YCJIOBHE YCTOHYMBOCTH. MeTo 1 INHeapu3aluu.
mddepeHInaNBHBIX U .
L o YTBeprkeHHe 0 CXOMUMOCTHU PEeIIeHNs] Pa3HOCTHOM
JIMHEHHBIX YpaBHEHHH. Lo .
3aJ]a4M K pEIIeHNIO TIPOCTEHIIeil KpaeBo 3a1aui.

16. |Pa3HOCTHBIE CXEMBI JUIs Pa3HoCTHBIE CXeMBI 11 ypaBHEHUI T
YpaBHEHUI MareMaTU4ecKou TEIUIONPOBOAHOCTH, [lyaccoHa u BOTHOBOTO
bU3UKH. YpaBHEHHSI.

3amuTa nabopatopHoit padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoii
paboter (KP), pacuerno-rpaduueckoro 3amanusi (PI'3), manucanue pecdepata (P), acce (D),
kosokBuyM (K), recruposanue (T) u T.1.

2.3.2 3aHATHS CEMHUHAPCKOT0 THIA

He npexycmorpensi.

2.3.3 JlabopaTopHbIe 3aHATHS

He npexycMoTpeHsl.

2.4 TlepeuyeHb Y4€OHO-METOAMYECKOT0 O0ecTedeHHs IJIsl CAMOCTOSTeIbHOMH PadoThI
00y4aI0 U XCS MO TUCHUTLTHHE (MOYJII0)

Ne

Bug CPC

[Nepeuens yueOHO-METOANIECKOTO 0OSCTIEYeHUST JUCITUIUINHEI 10
BBITIOJTHEHUIO CAMOCTOSTENILHON PabOThI

CamocTosTenbHOE H3yUeHNe
pasnenoB, caMONOATrOTOBKA
(mpopaboTka ¥ TOBTOPEHHE
JEKIIUOHHOTO MaTepuana u
Marepuaia yueOHHKOB U
y4eOHBIX TTOCOOHIA,

Y MIPAaKTHYECKUM 3aHSTHSIM,
KOJUTOKBHYMaM U T.1.)

MOJTOTOBKA K J1a00paTOPHBIM

Metoauueckue yKa3aHHsS 110 OpPTraHH3allMd CaMOCTOSATEIBLHOW paboTHI IO
JUcIUTUTHHE «UHCIeHHBIE METOJIBI», YTBEPKICHHbBIC Kadenpol MPHKIATHON
MaremMaTuku, poTokon Ne7 ot 18.04.2018 r.

Y4eOHO-MeTOMUUECKHE MaTepHajbl I CAMOCTOATENBbHON padOoThl OOydYaIOMIMXCS W3
YUCJia UHBAJIMAOB U JIMI[ C OIPAHHYCHHBIMH BO3MOKHOCTAMU 3JOPOBbA (0}33) MpeaO0CTaBJIIIOTCA
B (hopMax, aJanTUPOBAHHBIX K OIPAaHUYEHHUSIM UX 3/0POBbS U BOCIIPHATHS HHPOPMAIUH:




JUis mun ¢ HapyLIeHUs MU 3pEHUS:

— B IIeyaTHOU (popMe yBeIUYEHHBIM HIPU(TOM,

— B (hopMe 3JIEKTPOHHOr0 JOKYMEHTA,

— B hopme ayauodaiina,

— B reyaTHoOU Qopme Ha si3bike bpaiins.

JUist mun ¢ HapyIeHUsIMHU CllyXa:

— B IleyaTHOU opme,

— B (hopMe AJIEeKTPOHHOT'O IOKYMEHTA.

Juist TUIL ¢ HapyIIeHUSIMU OTIOPHO-/IBUTATEIBHOTO arlapaTa:

— B eyatHo popme,

— B (popMe 3ITEKTPOHHOTO IOKYMEHTA,

— B popMme ayanodaiina.

JlaHHBI TIepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
00yJaroIIIXCsl.

3. O0Opa3oBaTesibHbIe TEXHOJIOTMH, NPHUMEHsieMble NPH OCBOEHHU TUCIHUILIUHBI
(mopyuist)

Jlng ycrenrHoro ocBOEHHS U CHUIUIMHBI UCHONB3YIOTCS CIEAyIolne o0pa3oBaTelbHbIC
TEXHOJNOrHuH: paboTa ¢ BONpOCAMHU, HAMUCAaHHWE [OKIaJA0B U pedeparoB, pa3paboTka
IIpe3EHTalU{ 10 TEMAM U TECTUPOBAHHUE.

C TOYKM 3peHHs HPUMEHSAEMBIX METOJOB HCIOJB3YIOTCS KakK TpPaJUIMOHHBIE
MH(POPMAIIMOHHO-O0bSICHUTEIbHBIE JIEKI[MM, TaK W HWHTEpaKTHBHas I0Jadya Marepuana cC
MYJIbTUMEIUNHON cucTeMoli. KoMIblOTepHbIE TEXHOJIOTMU B JAHHOM cliydae 00€CIedYrBarOT
BO3MOXKHOCTh Pa3HOIIAHOBOT'O OTOOPaKEHHsI allTOPUTMOB M JIEMOHCTPAIIIOHHOTO MaTepuaa.
Takoe coueTaHue MO3BOJIIET ONTHUMAJIbHO HCIOJb30BATh OTBEAEHHOE BPEMsS U PACKPHIBATH
JIOTUKY U COAEPKAHUE U CLUIIINHBI.

Jlexiuu mpencTaBiIAOT co0OM  cucTeMaTHYeCKMi 0030p UMCJICHHBIX METOJOB,
MOJKPEIJIEHHBIH pa300paHHBIMU MPAKTUUECKUMU TPUMEPaMH.

Jns nui ¢ orpaHMYEHHBIMM BO3MOYKHOCTSIMU 30POBBS IIPEAYCMOTPEHA OpPraHU3aLIMs
KOHCYJIbTALIMH C UCIIOJIb30BAaHUEM JIEKTPOHHOU MOYTHI.

17. OwuneHounble cpeacTBa JIA TeKYLIero KOHTPOJIA  YCHEeBAeMOCTH W
NPOMEKYTOYHOI aTTecTanuu

OrneHouHbIE CpeACTBAa MpeJHA3HAYEHBl JJII KOHTPOJS M OIEHKH 00pa3oBaTeNbHBIX
JOCTH)KEHUHM 00y4YaroIuXcsl, OCBOMBIIMX INpOrpamMmy YydeOHOW IUCHUIUIMHBL «YucieHHbIe
METOABD».

OneHoYHbIE CpeCTBA BKJIIOYAET KOHTPOJIbHBIE MAaTEpUabl JJIsl IPOBEACH Usl TEKYIero
KOHTpoJs B ¢opMe oIpoca, pa3HOYPOBHEBHIX 3aJaHUl M NPOMEKYTOUHOH aTTecTaUMH B
¢dbopme BOIIPOCOB U 33/1aHUI K HK3aMEHY, 3a4eTy.

CTpyKTypa OLleHOYHBIX CPe/ICTB /ISl TeKYlIeil U NPOMeKYTOYHOM aTTecTauuu

HanmenoBaHme OLIEHOYHOTO CpEACTBA
No Konx u HaumeHnoBanue -
PesynbraTel 00ydeHus Texymnii IIpomexxyrounas
/m HWHJUKATOpa
KOHTPOJIb aTTecTanys
OO0yCIOBICHHOCTD HOTIK-2.2. (40.001 A/02.5 3H.2) VYerHbIi onpoc Bompoc Ha
Matemaruueckoit mogenn | MOTIK-2.3. (40.001 A/02.5 3u.4) sk3amene 1-3
U TUHENRHBIX CUCTEM. HOIIK-2.6. (40.001 A/02.5 V.3)
IMoHsATHE ¥ IPUMEPHI. HOIIK-2.9. (40.001 A/02.5 Ta.1)
1 HOIIK-2.11. (40.001 A/02.5 Ip.2 Tx.)
HIIK-3.1. (06.001 D/03.06 31.3)
WNIIK-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)
[psiMbIe METOBI MOIIK-2.2. (40.001 A/02.5 31.2) Y CTHBIH onpoc Bomnpoc Ha
2 | peuenusi CJIAY. HMOTIK-2.3. (40.001 A/02.5 3u.4) sK3amene 4-9
MOTIK-2.6. (40.001 A/02.5 V.3)




WOTIK-2.9. (40.001 A/02.5 Tr.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 31.8)
WIIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 T.1)

OpToroHanbHbIe
npeoOpa3oBaHUs
MAaTPHIIBI TS PEIICHUS
CJIAY.

WOTIK-2.2. (40.001 A/02.5 31.2)
HOTIK-2.3. (40.001 A/02.5 31.4)
HOTIK-2.6. (40.001 A/02.5 V.3)
HOTIK-2.9. (40.001 A/02.5 Tx.1)
HOTIK-2.11. (40.001 A/02.5 [Tp.2 Tx.)
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/02.5 311.2)
WIIK-3.8. (40.001 A/02.5 Tx.1)

VYerHslii onpoc

Bompoc Ha
sx3amene 10-12

UrepanmoHHbIe METOIBI
pemenus CJIAY.
CX0auMOCTh, OIIEHKA

MOTIK-2.2. (40.001 AJ02.5 31.2)
HOTIK-2.3. (40.001 A/02.5 3n.4)
HOTIK-2.6. (40.001 A/02.5 V.3)

VYerHslil onpoc

Bompoc Ha
sk3amene 13-17

MOTPEIITHOCTH. HOIIK-2.9. (40.001 A/02.5 Tna.1)

NOTIIK-2.11. (40.001 A/02.5 [Ip.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)

WIIK-3.8. (40.001 A/02.5 Tn.1)
NHTEproNAIms. HNOIIK-2.2. (40.001 A/02.5 3u.2) YcrHIi ompoc Bompoc Ha
WHTepnionsuuoHHbIe HOITIK-2.3. (40.001 A/02.5 3u.4) sk3amene 18-21
MHorouwieHbl. OleHKa HOTIK-2.6. (40.001 A/02.5 V.3)
MOTPENTHOCTH HNOIIK-2.9. (40.001 A/02.5 Tn.1)
WHTEPIOJISINH. HMOIIK-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 Tr.1)

Muorousnensl YeOblesa.

Wurepnonauus
crutaitHaMu. Meton
HaMMEHBIIUX KBaJPaToB.

VIOTIK-2.2. (40.001 A/02.5 31.2)
WOTIK-2.3. (40.001 A/02.5 3u.4)
MOTIK-2.6. (40.001 A/02.5 V.3)
MOTIK-2.9. (40.001 A/02.5 Tx.1)
WOTIK-2.11. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)
WIIK-3.2. (06.015 B/16.5 31.8)
IIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 Tx.1)

VYerHslit onpoc

Bomnpoc Ha
sk3amene 22-26

UucneHHoe
mddepeHurpoBanue.
Or11eHKa TOTPEeITHOCTH.

WOTIK-2.2. (40.001 A/02.5 31.2)
MOTIK-2.3. (40.001 A/02.5 31.4)
MOTIK-2.6. (40.001 A/02.5 V.3)
MOTIK-2.9. (40.001 A/02.5 T.1)
HOTIK-2.11. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)
WUIIK-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 Tn.1)

VYerslil onpoc

Bompoc Ha
sK3ameHe 27-29

Brruncienne kopueit
HEJIMHEHHBIX ypaBHEHUI.
CX0JIMMOCTb, OIIEHKA
MOTPEIIHOCTH.

WOTIK-2.2. (40.001 A/02.5 31.2)
MOTIK-2.3. (40.001 A/02.5 31.4)
MOIIK-2.6. (40.001 A/02.5 Y .3)
MOTIK-2.9. (40.001 A/02.5 Tx.1)
HOTIK-2.11. (40.001 A/02.5 [Tp.2 Tx.)
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 Tx.1)

VYerHslii onpoc

Bompoc Ha
sk3amene 30-35

Pemenue cucrem
HEJIMHEHWHBIX YPaBHEHUM.

MOTIK-2.2. (40.001 A/02.5 31.2)
MOTIK-2.3. (40.001 A/02.5 31.4)

VYerHblit onpoc

Bompoc Ha
sk3amene 36-39




Teopembl O CXOUMOCTH.

TOTIK-2.6. (40.001 A/02.5 ¥.3)
WOTIK-2.9. (40.001 A/02.5 Tr.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 31.8)
WIIK-3.3. (40.001 A/02.5 31.2)
WIIK-3.8. (40.001 A/02.5 T.1)

10

KBanpatypublie
¢dopmymel. [Ipasumo
Pynre ouenku
MOTPENTHOCTH.

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

VYerHblii onpoc

Bomnpoc Ha
sx3amene 40-43

11

KBanparypHsie hopmyibt
HauBbICLLIEH
anreOpanvecKou
TOYHOCTH.

WOTIK-2.2. (40.001 A/02.5 31.2)
MOTIK-2.3. (40.001 A/02.5 31.4)
MOTIK-2.6. (40.001 A/02.5 V.3)
MOTIK-2.9. (40.001 A/02.5 Tx.1)
MOTIK-2.11. (40.001 A/02.5 [Ip.2 Tx.)
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 Tr.1)

VYerHslil onpoc

Bompoc Ha
ak3amene 44-47

12

[Tonnast n yacTuyHas
anreOpandeckast
mpobieMa COOCTBEHHBIX
3HaYEHU.

VOTIK-2.2. (40.001 A/02.5 31.2)
MOTIK-2.3. (40.001 A/02.5 3u.4)
HOTIK-2.6. (40.001 A/02.5 V.3)
MOTIK-2.9. (40.001 A/02.5 Tx.1)
WOTIK-2.11. (40.001 A/02.5 [Ip.2 Tx.)
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 Tr.1)

VYerHblil onpoc

Bomnpoc Ha
sk3ameHe 48-51

13

UrepanmoHHbie METOBI
pemIeHus MPoOIeMBI
COOCTBEHHBIX 3HAYEHUH.

MOTIK-2.2. (40.001 AJ02.5 31.2)
WOTIK-2.3. (40.001 A/02.5 3m.4)
MOTIK-2.6. (40.001 A/02.5 V.3)
MOTIK-2.9. (40.001 A/02.5 Tx.1)
WOTIK-2.11. (40.001 A/02.5 [Ip.2 Tx.)
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 Tr.1)

VYerHblii onpoc

Bomnpoc Ha
sx3amene 52-57

14

Pemenne 3amaun Komm
s OAY u cucrem OJ1Y.

WOTIK-2.2. (40.001 A/02.5 31.2)
MOTIK-2.3. (40.001 A/02.5 311.4)
MOTIK-2.6. (40.001 A/02.5 V.3)
HOTIK-2.9. (40.001 A/02.5 Tx.1)
HOTIK-2.11. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-3.1. (06.001 D/03.06 31.3)
WUIIK-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 Tn.1)

VYerHslil onpoc

Bompoc Ha
sK3ameHe 58-63

15

Pewenue kpaeBbix 3amau
s g depeHnatsHbIX
U JINHEHHBIX YPABHEHUH.

HOTIK-2.2. (40.001 A/02.5 31.2)
HOTIK-2.3. (40.001 A/02.5 31.4)
HOTIK-2.6. (40.001 A/02.5 V.3)
HOTIK-2.9. (40.001 A/02.5 Tx.1)
HOTIK-2.11. (40.001 A/02.5 [Tp.2 Tx.)
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)
WITK-3.8. (40.001 A/02.5 Tx.1)

VYerHblit onpoc

Bomnpoc Ha
sK3amene 64-68

16

PaszHocTHBIC CXEMEI JJIA

HOIIK-2.2. (40.001 A/02.5 31.2)

VYerHblit onpoc

Bompoc Ha




ypaBHEHHH HOITIK-2.3. (40.001 A/02.5 3u.4) sKk3amene 69-74
MaTeMaTHYecKOi HOTIK-2.6. (40.001 A/02.5V.3)
(76370978 HOTIK-2.9. (40.001 A/02.5 Ta.1)
NOTIK-2.11. (40.001 A/02.5 [Ip.2 Tx.)
UIIK-3.1. (06.001 D/03.06 3u.3)
UIIK-3.2. (06.015 B/16.5 31.8)
WIIK-3.3. (40.001 A/02.5 3u.2)
UIIK-3.8. (40.001 A/02.5 Tx.1)

TunoBble KOHTPOJIBHBIC 3aJaHHUsI WJIM HHbIC MaTepHaibl, HeOOXOAUMBIC sl
OLICHKM 3HAHWI, YMEHHMH, HABBIKOB WU (MJIM) ONBITA JEATEJbHOCTH, XaPAKTEPHU3YIOIIHX
Tanbl GOpMHUPOBaHMA KOMIIETEHINI B Npolecce 0CBOCHHUs 00pa30BaTe/IbHOM NPOTrPaMMbl

BOHpOCBI AJid CEMUHApPOB, KOJIJIOKBUYMOB, COGGCC}IOB&HI/IH

1. Kakoe tpeboBaHue 00s3aTeIbHO PU MOCTPOCHUH MHTEPHOJSILIMOHHOIO MHOTO4YJIeHa
Jlarpanxa?
a. y3JIbl UHTEPIIOJSILUY PACIOJIAral0TCs Ha PABHOM PACCTOSTHUU APYT OT ApPYyTa;
b. kpaiiHue y3J1bl UHTEPIOJISAIMK COBMAIAIOT C KOHIIAMU OTPE3Ka HHTEPIIOIUPOBAHHS,
C. KOJIMYECTBO TOYEK MHTEPHOJALHMH PABHO CTEIEHH  HWHTEPHOJAIIMOHHOTO
MHOTOYJICHA;
d. MHTEPIOJSIUOHHBIH MHOTOYJICH B y3JIaX HHTEPITOISAIUN IPUHUMAET 3HAUCHUS
MHTEPIOJUPYEMOH (YHKIINH.
2. ITyctb Tounoe 3nauenue A = 500, a npudmmkennoe a = 500,5. OTHOCUTEIBHAS
MOTPEIIHOCTh NMPUOJIMKEHHOT 0 YU CIa paBHA!
a. 0,001;
b. 0,01;
c.0,1;
d. 0,5.

3. IlycTp maHa cucreMa MHHEHHBIX anreOpandeckux ypaBHEHUH y KOTOPOH CYIIECTBYET
eIUHCTBEHHOE pemieHue. [Ipu ucnonp3oBaHMM METOJa MPOCTOM UTEpalMH ISl €€ PElIeHHUs B
MIPOMEXYTOUYHBIX BBIYUCIICHUSIX JOMyIIeHa ommoOKka. Torma npulankeHHOe PEIIeHNUE CHCTEMBb

a. HaliTH HEBO3MOXKHO;

b. HaliTH MOXHO TOJIKO €CIIM 3aJlaHO JOCTATOYHO OJM3KOE K TOYHOMY DPEHICHHUIO
HavyaJIbHOE IPUOIMIKEHUE;

C. HAWUTK MOXHO TOJBKO B CiIy4yae, KOrJja B MaTpHUIIE CHUCTEMBbl HET HYJIEBBIX
AJIEMEHTOB;

d. HaliTH MOXKHO.

4. Kakoe U3 yClIOBUH HE SBJISETCsl 00s3aTeIbHBIM B OINpENeNeHUH UHTEPIOISIUOHHOTO
KyOHuuecKoro cryiaiHa?

a. epBasi MPOM3BOAHAS HA KaXIOM YaCTHYHOM OTPE3KE SBIISICTCS] MTOTMHOMOM
CTEIIEHU HE BBIIIE BTOPO;
b. BTOpas mpou3BoOAHAS HEMPEPhIBHA HA BCEM OTPE3KE;
C. TPEThsI IPOU3BOHAS HEIPEPHIBHA B TOUKAX «CKIICHKH;
d. 3HaYeHus crjIaiiHa 3a/1aHbl B HECKOJIBKUX TOUKAX.
5. Kakoe u3 crnenyronmx yTBepxaeHUN BEpHO?




x1 x2 X

a. GyHKIUS npuoIKaeT QyHKIUIO B TOYKE Jydlle, 4eM B
TOYKE ;

b. dynkus npuommKaer (yHKIUIO B TOYKE  TaK e
XOpOILIO, KaK U B TOUKE ;

C. GyHKIHUS npuOmKaeT (QyHKIUIO B TOYKE XYyXKE€, 4YEeM B
TOYKE .

6. [Iycte A — TOYHOE 3HaUYEHHE HEKOTOPOH BEIMYUHBI. AOGCOIIOTHOH MOTPEHIHOCTHIO
IpUOIMKEHHOTO YU CIIa & HAa3bIBACTCSL:

a. HAaMMEHBIIIEE JOCTYITHOE YUCIO  , HE IPEBOCXOIALIIEE | l;
b. HauMeHbIIIee JOCTYITHOE YUCIO  , HE MEHbIIIee | |;
C. HAauOOJIbIIICE JOCTYITHOE YHCIIO , He MeHbIIee | [;
d. HarboJbIIIEE JOCTYITHOE YHCAO  , HE MPEBOCXOISIIICE | |.
7. Kakoli U3 METOJOB HE OTHOCUTCS K TOYHBIM METOJAM PEIICHUS CUCTEM JIMHEHHBIX
YpaBHEHMI?

a. merop ['aycca;
b. meron 3einens;
c. merox Kpamepa,;
d. MeTo MPOrOHKH.
8. [lyctp x* - TouHbld, @ 0, B, y — npubmmkeHHbie kopH ypaBaeHus f(X) = 0. Ilo
PUCYHKY OINPEAEINTE, KaKasi U3 TOYEK SIBISICTCS JIYUIIHM IPHOIMKEHUEM K KOPHIO?
v

a. o
b. B;
C. .
9. VYpasnenue f(x) = 0 Ha oTpe3ke [b; c] umeeT Tpu KOpHs @, B, y. [Tonb3ysick pucyHkoM,
OIpCACIIUTE, Kakoi KOPCHb IIOJYYHUTCA B PE3YJIbTATC IMNMPHUMCHCHUA MCTOJAa ITOJIOBUHHOI'O
neneHus?



v = f(x)

=8

oo
=

d. oTBETHTD HEINB34L.

10. Ilpu 3amMeHe KpaeBoii 3a/1a4u CETOYHOM UCIIONB3YIOTCS (POPMYIIBI:
2 —-02 03 04
03 -3 1 —-14 )
07 —08 4 26

-05 12 —-25 -5

11. ABnsercs nu matpuna ( MaTpuIeii ¢ mnpeobiagaronei

IJIaBHOM TUaroHajbio?
a. ABISIETCS;
b. Het, T.K. B 1-0ii CTpOKE HapyIIaeTcs ycioBUe npeodaganus rIaBHON JUaroHay;
C. HET, T.K. BO 2-0i CTPOKE HapyIIaeTcsl yCI0BHe MIpeobiagaHusl II1aBHOM MaroHauy;
d. Her, T.K. B 3-0if CTPOKE HApYyIIACTCs YCIOBHE MPE00IaaHusl IIIaBHON TUaroHau;
€. HEeT, T.K. B 4-0i1 cTpoKe HapylLIaeTcs yciloBUe NpeodiaiaHus IJIaBHOM TuaroHay.
12. Kakoe 13 uncesn UMeeT TaKoi ke MOPAI0K, Kak U uucio 2,5%1073?
a. 0,008;
b. 10
c. 0,56*104;
d. 0,00025.
13. Ilycte 3amana kBagpaTudHas QyHKIUS y(X) ¥ TOUKH: Xo, X1 = Xo + h, Xo = X1 + h.
Kakas u3 popmyn naer TouHoe 3HaueHue?

a. y’(Xl) — Ji(ll)h:l(lgl’
b. y'(x ) = y(x2)=y(x0).

1 2n
¢ yion) = I,

d. y'(x ) = y()=y(x1)
1 h )

14. UnrepnonsiuonHbiit MHOro4sieH HetoTona 3aian ¢popmynoit N =1 - 2*(x - 1) + 3*(x
- 1)*(x - 3). Kakoe uncio sBisieTcss 3HAaUCHUEM 3a/IaHHOW (DYHKIIMU B OJHOW M3 TOYEK
HMHTEPIOJISAIUN?
a. -4;
b. 12;
c. 17,
d. 29.
15. Jlng kakoro u3 npuOIMKCHHBIX METO/I0B OThICKaHUSI KOPHS YPaBHEHUS JOCTATOYHO
3a7aTh OJIHO HaYaJIbHOE MPUOTIKEeHUE?
a. METOJl XOpJ;
b. MeTox cekymux;
C. METOJI KacaTeJbHbIX;
d. MeTo MOJIOBUHHOTO JICTICHHS.



16. Kakoe u3 yTBep:kIeHuil 0 MeTone Ditnepa perienus 3aaayu Komu He sBiseTcs
BEPHBIM?
a. MeToJ DiJiepa UMEET BTOPOU MOPA0K TOUHOCTH;
b. meron Ditnepa sBisieTcss YaCTHBIM ciydaeM Metonaa Pynre-KyTTer;
C. MeToJ Dilsiepa ABIsAETCA YaCTHBIM CIIy4aeM METOJla pa3JIOKEeHUs PEIICHUS B Psi
Teitnopa;
d. B BHIYMCIICHUAX 3HAUCHHI MPUOIIMKEHHOTO PELICHHS TPH TIEPeX0/ie K CIACAYIOIIeH
TOYKE JIONYyCKaeTCs MEHSATh Ilar.
17. VIHTepnosiiMOHHBIM MHOTOWJIEH KaKOW CTENEeHH MCIOJb3YeTCs JUIS MOCTPOEHUS
KkBagpatypbl CUMIICOHA YU CIEHHOT O HHTETpUPOBaHUs?

3a4eTHO-IK3aMeHALIMOHHBbIE MAaTepUaJbl IS TNPOMEKYTOYHOH  aTTecTaluu
(3Kk3ameH/3auer)

Bomnpoce! 1J151 NOATOTOBKHU K 3K3aMEHY

1. OcHoBHbIE JTaIbl MaTEMaTHYECKOro MOZEJINPOBAHHUS. Knaccudukanus
norpemHocteil. OcOOEHHOCTH MAlIMHHON apu(PMETHKH.

2. KoppekTHocTh MaTeMaTudeckoii Monenu. [Ipumepsl yCTOWYUBBIX UM HEYCTOWYUBBIX
MaTeMaThyeckux 3anad. OOycClOBIEHHOCTh MaTeMaTudeckoil wmojenu. OOyCIOBICHHOCTh
BBIUHUCIUTEIBHOIO aJITOPUTMA.

3. O0ycnOBNEHHOCTD JIMHEHHBIX are0pandeckux cucrem. [Ipumeps.

4. Meton wuckimoueHuss laycca pemieHuss JMHEHHBIX —ainreOpanyecKux CHCTEM,
BBIUHCIICHUS ONPEAEIUTENS U HAXOXKICHUS 0OpaTHON MAaTPHUIIBI.

5. LU-paznoxenue matpuiipl. Y cnoBus cyuecrsoBanusi LU-pa3znoxenusl.

6. Pemenne nuHeliHbIX cucreM ¢ moMolnbto LU-pasnoxkenus. Meron ['aycca ¢ BeiOopom
BEAYLIEro JIEMEHTA.

7. MeToJ KBaJJpaTHOrO KOPHSI.

8. MeTo/ MpOroHKH.

9. YcioBus KOPPEKTHOCTH B YCTOWYHUBOCTH METO/Ia TIPOTOHKH.

10. [ToBenenue uncna 00yCIOBICHHOCTH ITPH MaTPUUIHBIX TPE0OPA3OBAHUSIX.

11. MeTton BpalieHuii.

12. MeTon oTpakeHUH.

13. Meron mpocToi UTEpanuu A CHUCTEM JIMHEWHBIX anreOpanvyeckux ypaBHEHUM.
JlocTatouHO€ ycloBUE CXOAUMOCTH.

14. Meron fxoOu pelieHHs] CUCTEM JIMHEHHBIX ypaBHEHUH. AIOCTEpHOpHas OLICHKA
HOrPEeIIHOCT I MeToja ImpocTod wutepauuu. Heobxomumoe M 10CTaTOuHOE YCJIOBHE
CXOAMMOCTH METOJIa TPOCTOM uTepaunu (0e3 T0K-Ba).

15. Meron 3eligens ansa cuctem Buaa x=Bx+C, gocraToyHOE yCcIOBHE CXOAUMOCTH (6e3
nok-Ba). Meton 3eiinens nnsa cucteM Bujaa Ax=b. Teopema o cxogumocTu.

16. AnocTepuopHas OIeHKa MOrPEeuIHOCTH B MeTone 3eiinens. Teopema 0 cXxoauMocTu
MeTo/a 3eiaens ais ciiyqasi CAMMETPHYHON MaTpuIlhl (0€3 T0K-Ba).

17. Meton penakcamuu, TeopemMa 0 cxonuMmoctu (6e3 mok-Ba). O Ipyrux UTepamrmoHHbBIX
meronax pemenus CJIAY.

18. MuTepnonsiuoHHbIi MHOrOUIeH Jlarpanka.

19. MHTeprnonsiuoHHbIi MHOT04YJIeH HhroTOHA.

20. OreHka 0CTaTOYHOI O YJIeHa HHTEPIIOJIIMOHHOI0 MHOT OUJICHA.

21. UnTtepnonsus ¢ KpaTHIME y3iamu. [Ipumep.

22. Muorounens! Yeowimena I1. JI.

23. MuHuMH3aIMs  OIEHKH OCTAaTOYHOr'0 4YJjieHa WHTEPHOJSIUOHHON (opmynsl. O
CXOIMMOCTH MHTEPIIOJSIIMOHHOTO mporiecca. Teopema Dadepa (6e3 10k- Ba).

24. atepnonsiuus crijlaifHaMu. VMIHTEpOUOHHBIA KyOHuecKui criiaifH. JIoKaabHbIH



CIIAiH.

25. I'nobanbHbIe COCOOBI MOCTPOCHHS KyOW4deckux criaiHoB. OIeHKa MOrpenrHOCTH
KyOUYeCKOro cruiaifHa.

26. MeTo HaMMEHBIIIUX KBaJIpaTOB.

27. Yucnennoe auddepeHnpoBanre. MeToa HeonmpeaeleHHbIX  Kod(duimeHTos.
[Tpumepsl mocTpoeHus Gopmyst yuciaeHHOro audhepeHITupPOBaHUS.

28. O1eHKa MOrpenrHOCTH anmmpoKcuMaIuu GopMys YucIeHHOro Aud epeHnpoBaHus ¢
nomoIipo Gpopmyiisl Teitnopa.

29. O BBIYMCIUTENBHON MOrpeIHOCTH (hopMyIT yuCIeHHOro Tud pepeHIpoBaHus.

30. Pemienne HeMMHEHHBIX YpaBHEHUH. MeTo AMXOTOMHHM. METOI IPOCTON MTepaluu,
JIOCTaTOYHOE YCIOBUE CXOAUMOCTH.

31. Onpenenenue HTEPATIOHHOTO TIpoIecca p-oro mopsaka. [lomydenue omeHoK st
KOHTPOJISI TOTPENTHOCTH B METOJIE MIPOCTON HUTEPAIIHH.

32. Meton HetoTOHA, TeOMeTprYECcKast UHTEPIPETAIIHS.

33. Teopema o cxogumoctu MeToaa HetoToHa. Kputepuii o1ieHKH MOrpenHoCTH.

34. MeTtox cexylux, reOMEeTpruiecKasi HHTepIperanus. TeopeMa 0 CXOAMMOCTH METOAa
cekyumx (6e3 10K-Ba).

35. MeTox oOpaTHOH KBaJpaTHUYHOW HHTEpIOIALUU. MeTox mapadour.

36. CucremMbl HETUHEWHBIX ypaBHEHHWH. MeTojq NpocToi uTepamuu. Teopema o
CXOIMMOCTH METO/Ia MPOCTOM nTepaunu. Meton 3eiiaens.

37. Meron HproToHa pemieHWsS CHCTEM HEIWHEWHBIX ypaBHEHMiH. Teopema o
CXOJIMMOCTH.

38. Moaudukanuu merona Hetorona. Meron cexymux. CBeieHue 3a1auu pelieHus
CHCTEMBI HEJIMHEHHBIX YPAaBHEHUM K 3a7ja4€ MUHUMU3AIIIH.

39. MeToa npoI0JDKEHHUSI 110 TapaMeTpy.

40. YucnenHoe wuHTerpupoBanue. QDopmyna MNpSIMOYTOJIbHHKOB KAaHOHWYECKas U
COCTaBHasl.

41. ®opmyna Tpaneuuii KAHOHMYECKasi U COCTaBHAsL.

42. ®opmyna CuMcoHAa KaHOHUYECKAsl U COCTaBHasl.

43. Ilopsimok  ToyHOCTM  KBaapaTypHoil  opmynsl.  Ksaapatypuele — Gopmyiibt
WHTEPIOJISIIUOHHOTO THMa. O0YCIOBICHHOCTh KBaIPaTYPHBIX (hopmy.

44. KBaapatypusie ¢popmyisl [aycca.

45. AnnoctepropHast OI1€HKa OIPEIIHOCTH.

46. AnanTuBHBIC KBaAPATYPHBIC AJTOPUTMBI.

47. Meron ®unoHa.

48. AnreOpanyeckas TmpoOjemMa COOCTBEHHBIX 3HaueHWH. CBOHCTBa COOCTBEHHBIX
3HAYeHHUI U COOCTBEHHBIX BEKTOPOB. OOYCIOBICHHOCTD 33/1a4l Ha COOCTBEHHBIE 3HAUCHHUSI.

49. Metop unTepnionsnund. HaxoxaeHne coOCTBEHHBIX 3HAYCHUN TPeXIuaroHaJIbHOM
MaTpPHIIBL.

50. CrenenHoii MeTo.

51. MeTox ucyeprbIBaHus.

52. HaxoxaeHnue coOCTBEHHBIX BEKTOPOB OOPATHBIMHU UTEPAIUSMHU.

53. MeTton utepalmoHHOro BpaieHus Sko0u i HaXOXKJIeHHUs] COOCTBEHHBIX 3HAYCHUUN
Y COOCTBEHHBIX BEKTOPOB CUMMETPUYHON MATPHIIBI C BEIOOPOM MaKCHMAaJIbHOT'O JIEMEHTA.

54. Jloka3aTeiabCTBO CXOAMMOCTH UTEPALIMOHHOI'O METO/1a BpallleHUH

55. HaxoxxeHue cOOCTBEHHBIX BEKTOPOB HTEPAIIMOHHBIM METOAOM BpalleHus. Meton
BpallleHU# C BEIOOPOM ONTUMAIILHOTO JIEMEHTA.

56. QR-anroput™m. YTBepkaenue o cxogumoctu QR-anropurma.

57. [lpuBenenne MaTpuibl K MPaBOil MOYTH TPEYroJbLHON MaTpuile XecceHbepra.
Haxoxnaenne QR pa3noxeHus ¢ MOMOIIbIO BPAILEHU.

58. Metox Diinepa pemeHus 3anayu Komm st 0OBIKHOBEHHBIX AU((EpPEHIIHATEHBIX
YpaBHEHUM.



59. Meron Pynre-Kyrra.
annpoKCUMAIUH.

60. Metox Pynre-KyrTa a4 cuctem nuddepeHunanbHbIX ypaBHEHH.

61. Ouenka norpemHocTd MeTona Pyare-KyrTa mo mpaBuiy JBOMHOrO repecyeTa.

62. Meronbl Anamca.

63. YUnciieHHOe MHTErpUPOBAHUE )KECTKUX CHCTEM OOBIKHOBEHHBIX JTU(QepeHITnaTIbHBIX
YpaBHEHMII.

64. Meton cTpenbObl peleHUs: KpaeBoil 3amaun A auddepeHnnanb-Horo ypaBHEHHS
BTOPOT O MOPSIKA.

65. MeToa cTpenbObl I KpaeBol 3a/1aun 00IIEero BUA.

66. MeToa KOHEUHBIX pa3HOCTEW pEIIeHUs KPaeBOH 3aauyul AJsl JIMHEHHOTO ypaBHEHUS
BTOPOr0 IOpSAAKA. YCIOBHE YCTOMYMBOCTH METOJA INMPOTOHKM UL IOJYYEHHOM pPa3sHOCTHOU
CXEMBI.

67. YIBepKJIeHHE O CXOIMMOCTH PELICHHs] Pa3HOCTHOM 3aau K PEIICHUI0 MPOCTEUIIei
KpaeBoOU 3a/1a4M.

68. Metoxn smHeapusanuu. Pa3sHOCTHBI MeTOJ peUIeHUs KpaeBou
HEJIMHENHOI0 YpaBHEHUs BTOPOIO MOPSAAKA.

69. fIBHas pa3HOCTHAs cxeMa JJsi OJHOMEPHOTO YpPaBHEHHs TEIUIONPOBOAHOCTH,
MIOJIyYEHHUE YCIIOBUSL YCTOMUMBOCTA METOAOM FapMOHUK.

70. YucTo HesiBHAS pa3HOCTHAs cXeMa JJIi OJHOMEPHOT'0 YPaBHEHHUS TEMJIOMPOBOJIHOCTH.
Hccnenosanue ycTOMYMBOCTH.

71. CemeiicTBO Pa3HOCTHBIX CXEM JJISI OZTHOMEPHOI'O YpaBHEHUs TEIUIONPOBOJIHOCTH,
MCCJIEZIOBAHNE MOTPEIIHOCTH alIIPOKCUMAIIUH, YCIOBUE YCTOWYMBOCTH.

72. Pa3HOCTHBIE CXEMBI JJI1 BOJTHOBOT'O YPaBHEHHUS. Y CIIOBHE YCTOMUHUBOCTH.

73. Pa3HOCTHBIE CXEMBI AJIS IBYMEPHOT'O YPAaBHEHHUS TEIJIONPOBOIHOCTH.

74. PazHocTHas anmnpokcumanus 3anad Jupuxie qis ypasaenus [lyaccona.

[Tonyuyenue pacueTHbIX (OpMya BTOpPOro  HOpsSAKA

3aJadd ULt

KpuTtepun onieHuBaHus pe3yibTaToB 00y4eHUs

Onenka Kpurtepuu onieHnBaHus 110 SK3aMEHY
BhICOKHi OIICHKY «OTJIUYHO» 3aCIy’KHBAET CTyZieHT, OCBOMBIIMKA  3HAHUS,
YPOBEHD <5 YMEHUA, KOMICTEHIMH M TEOPETHYECKHH MaTepnall 0e3 mpoOenos;
(oTimaHO) BBITIOJTHUBILIUN BCE 3a/laHMs], IPEAYCMOTPEHHbIE YUeOHBIM IJIAHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MPaKTHYECKUE HaBBIKU
npoecCHOHaATLHOTO MPUMEHEHHST OCBOCHHBIX 3HaHHMH C(POPMUPOBAHBI.
Cpennuit OIICHKY «XOpOIIIO» 3aCIy)KUBAET CTYJEHT, MPAKTUYECKH IMOJHOCTHIO
YPOBEHB «4» OCBOMBIIIMKA 3HAHUS, YMEHUS, KOMIIETCHIMHM W  TEOPETUYSCKHUM
(xoporto) MaTepuall, yaeOHbIe 3aJaHUsl HE OLICHCHBl MaKCUMAJLHBIM YHCIIOM
0aJI0B, B OCHOBHOM C(HOPMHPOBAJ ITPAKTUIECKHUE HABBIKH.
[ToporoBsiii OIICHKY «YyJIOBJICTBOPUTEIHLHO» 3aCIy)KMBAaeT CTYJIEHT, YacCTUYHO C
YPOBEHb «3» npoOegaMud  OCBOMBIIMH  3HAHHWS, yMCHHS, KOMIICTCHIIMM U
(YIOBIIETBOPHUTE | TEOPETUUYECKUMU MarTepuaj, MHOrue yueOHble 3afaHus JuOOo He
JILHO) BBIITOJTHUJI, JIMOO OHU OIICHEHBI YHCIOM OalljioB OJHM3KUM K
MUHHUMAJIbHOMY, HEKOTOPbIE TPAKTUYECKHE HABBIKA HE CHOPMHUPOBAHBI.
MuHUMAaNBHBIA | OLIEHKY «HEYIOBICTBOPUTEIHHOY 3aCIYy)KHBAET CTY/IEHT, HE OCBOMBIIHIMA
YPOBEHb «2» 3HaHUS, YMEHUS, KOMIETEHIIMA M TEOPETUUECKHI MaTepuai, yueOHbIe
(HEeyIOBJIETBOPU | 3aJaHUS HE BHIMNOJIHWII, IPAKTUYECKUE HaBBIKU HE CPOPMUPOBAHBI.
TEJIHHO)

Kpurepun onieHuBaHuA 110 3a4ETy:

«3a4TEHO»: CTYJEHT BJIaJIe€T TECOPETUYECKUMHU 3HAHUSIMU 110 JAHHOMY pa3Jiely, 10IyCKaeT
HE3HA4YUTEJIbHbIE OUIMOKH, CIIPABISETCS C MaTepuanoM 0e3 BUAMMBIX 3aTPYIHEHHH; CTyIEHT




YMECT IMPAaBUIIBHO OOBSICHATH MaTcprall, IOAKPCIIAA C€ro InpumMepamMu, H, IIPUMCHIA
MOJTYYCHHBIC 3HAHHWA TPU PCIICHUHN NPAKTUYCCKUX 3a1aY.

«HE 3a4TEHO»: MaTepual HE YCBOEH WIM YCBOEH YAaCTUYHO, CTYIAEHT 3aTPYIHSETCS MPUBECTU
OpUMEpHI, pelIaeTr 3aJayd C BUAMMBIMH 3aTPYIHEHUSMHU; JTOBOJILHO OrPAaHUYCHHBIN 00beM
3HAaHUM TEOPETUUYECKOr0 MaTepraa.

OneHoYHbIE CpEACTBA JJIsl WMHBAJIUAOB M JIMI] C OrPAaHUYEHHBIMH BO3MOXKHOCTAMH
3JI0POBbsI BEIOUPAIOTCS ¢ Y4E€TOM UX MHJUBUYaJIbHBIX IICUXO(PU3NIECKIUX OCOOCHHOCTEH.

— TpH HEOOXOIUMOCTH HHBAIMIAM M JHMIAM C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBbsI IPEAOCTABISIETCS TOMOIHUTEIBHOE BpeMs AJIs IOJTOTOBKU OTBETA HA DK3aMEHE;

— IIpY TPOBEJCHUU MPOIEAYPHI OLICHUBAHUS PE3YJIHTATOB O0YUECHHUSI MHBAJINJIOB U JIHIL C
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 37]0pOBBSI IIPEyCMaTPUBAETCSI UCIOIb30BAHNE TEXHUYECKHX
CpEeICTB, HEOOXOIUMBIX UM B CBSI3U C MX UHAMBUAYAIbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOJUMOCTH JIJIsl 00YYarOIUXCs ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBbSI
U UHBAJMIOB IIpoOLEAypa OLEHUBAHUA pe3yibTaTOB OOYYEHUS [0 JIUCLHUIUIMHE MOXET
IIPOBOJIUTHCS B HECKOJIBKO HTAIOB.

[Tpouenypa omeHWBaHUS PE3yJHTATOB OOYYECHHUS MHBAIHMIOB W JIMIl C OrPaHUYCHHBIMH
BO3MOXXKHOCTSIMU 37I0pOBbsSI IO AMCLHUIUIMHE (MOXYJIO) IMpPeAyCMaTpUBaeT IPeAOCTaBICHHE
uHpopManuu B (opmax, aJaNTUPOBAHHBIX K OrPaHMYEHMSIM HX 370POBbS U BOCIPUATHUS
uHbopmarmu:

st i ¢ HapyIIeHUsIMU 3pEHUS:

— B IieyaTHOU (popMe yBEeIUYEHHBIM HIPH(TOM,

— B (hopMe 3JIEKTPOHHOT' O IOKYMEHTA.

JUist mun ¢ HapyIeHUs MU CllyXa:

— B IeyaTHou (opme,

— B (hopMe 3IeKTPOHHOT'0 TOKYMEHTA.

Jlns nui ¢ HapylIeHUsIMU ONTOPHO-/IBUTATENILHOTO arnmapaTta:

— B IIe4aTHOU opme,

— B popMe 3JIEKTPOHHOT O JOKYMEHTA.

JlaHHBIA TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIE€HTA
00y4JaroIMXcsl.

5. Ilepevyenn yueOHOI JuTEpPaTYphl, HHPOPMALMOHHBIX PECYPCOB H TEXHOJIOTHI

5.1 YueOHnas 1uTeparypa

1. UwncneHHbIe METOJBI : Y4eOHUMK W TpakThKyM Juis By3oB / Y. I. Tlupymos, B. FO. T'mpacmos, U. 3.
Wsanos [u ap.] ; mox penakmmeit Y. I'. [TupymoBa. - 5-¢ u3n., nepepad. u gon. - Mocksa : FOpaiir, 2022. - 421
c. - (Beicmee obpaszoBanue). - URL: https://urait.ru/bcode/488879 (nara obpamenus: 08.09.2022). - Pexxum
JOCTyMa: st aBTOpU3. mosb3oBatenei. - ISBN 978-5-534-03141-6. - TekcT : 2IeKTpOHHBIN.

2. [eBnoB, ['eopruit CemenoBuy. YnciaeHHbIe METOABI JHHEHHONW anreOpsl : yueOHOoe mocodue / I'. C.
[ernos, O. I'. Kprokora, b. . MbI3HuKOBa. - 2-€ U3., ucnp. U joil. - Cankr-IletrepOypr : Jlans, 2022. - 496 c.
- URL.: https://e.lanbook.com/book/210647 (mara obparienus: 29.07.2022). - Pexxum 1ocTyma: ajisi aBTOPHU3.
nonb3oBarenel. - ISBN 978-5-8114-1246-4. - Tekct : 3IeKTPOHHBIH.

3. Jloxtuonos, W. K. Yucnennbie Meroapl : yuebnuk / U. K. Jloktnonos, JI. Il. Muponenko, B. B.
Typynanos ; mox oOmI. pel. KaHA. TeXH. Hayk, nmpod. B. B. TypynamoBa. - Mocksa ; Bomoraa : Muadpa-
Wuxenepus, 2022. - 380 c. - ISBN 978-5-9729-0786-1. - Tekcr : oamekrponnbid. - URL:
https://znanium.com/catalog/product/1902598

4, [ManteneeB, A. B. Uucnennbie mMeronsl. [Ipaktukym : yueOHOe mocobue / A.B. ITlanreneer, M.A.
KynpsieieBa. — Mocksa : UHOPA-M, 2020. — 512 ¢. — (Bricmiee oopaszosanue: bakanaBpuar). - ISBN 978-
5-16-012333-2. - Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1028969

5.2. llepuoanyeckasi JIUTEPaTYpa

Bectauk Cankr-IlerepOyprekoro ynusepcurera. Ilpuknagnas matemaruka.Mapopmatka. [Iponeccs
yrpasienns. - URL: https:/dlib.eastview.com/browse/publication/71227

Bectauk MockoBckoro ynuBepcutera. Cepust 15. BorunmcimTenbHass MaTeMaTHKa M KHOEpHETHKA .-
URL.: https://dlib.eastview.com/browse/publication/9166
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5.3. HuTepHeT-pecypchl, B TOM 4YHCJIe COBpPeMeHHbIe NPo(hecCHOHATbHBbIE 0a3bl JTAHHBIX H
HH(OPMALMOHHBbIE CNIPABOYHbIE CHCTEMBI

DIeKTpoHHO-0ubMoTeuHbIe cucTeMbl (ABC):
IBC «FOPAMT» https://urait.ru/
3BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
I9BC «BOOK.ru» https://www.book.ru
IBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHDb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JAHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanol uznareancra Wiley https://onlinelibrary.wiley.com/

Hayuynas s1ekTponnas ouoanorexa (HIb) http://www.elibrary.ru/

IMoTHOTEKCTOBBIE APXUBBI BeYLIUX 3aNMAHbIX HAYYHBIX KypHaIoB Ha Poccuiickoii miardopme
HayuHbIX )kypHanoB 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/

YuauBepcuterckasi ungpopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

HNudopmanuoHHbIe CIIPABOYHbIEC CUCTEMBbI

KoncyasTant Ilatoc

Pecypchbl cBOGOTHOTO J0CTYNA

KubepJ/lenunka http://cyberleninka.ru/;

MuHKCTEepCTBO HAYKHU U BbiciIero oopasoBanusi Poccuiickoii ®enepanun
https://www.minobrnauki.gov.ru/;

Denepanbublii nopran '"Poccuiickoe odopasoBanme’ http://www.edu.ru/;
HNudopmanuonnas cucrema "EqnHoe 0KHO 10cTyna K 00pa3oBaTebHbIM pecypcam'
http://window.edu.ru/;

Enunas ko/uiekuust HupoBbIX 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru/ .
IMpoekT I'ocynapcTBEHHOT0 HHCTUTYTA PyccKoro sizbika uMenu A.C. [lymkuna
"Oopa3oBanue Ha pycckom' https://pushkininstitute.ru/;

CnpaBouHo-uH(popManuoHHbIid moptana "Pycckmii s3Ik http://gramota.ru/;

Cuay:x0a TeMaTH4eCKHX TOJKOBBIX cJIOBapeil http://www.glossary.ru/;

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

Oobpa3zoBaresbHblii moptana "Yuebda' http://www.ucheba.com/;

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

CobcTBeHHBIE 3JIeKTPOHHBbIE 00pa3oBaTelibHbIe U HH(popMauHoHHbIe pecypebl Kyol'Y

JuekTpoHHbII kKaTtajgor Hayunoii 6udanorexku KyoI'yY http://megapro.kubsu.ru/MegaPro/Web

JJIeKTpoHHast O0ubnoTexa TpyaoB yueHbIix KyoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
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Cpena MOayJIbHOTO JUHAMUYECKOT0 00y4eHHs http://moodle.kubsu.ru

ba3a y4eOHBIX IUIAHOB, Y4eOHO-METOAMYECKNX KOMILJIEKCOB, MyOJIUKAIHI U KOH(epeHUH i
http://infoneeds.kubsu.ru/

bubaunorexka nHpopMannoHHbIX pecypcoB Kadeapbl HH(POPMAIMOHHBIX 00Pa30BaTeJIbHbIX
TEXHOJOruM http://mschool.kubsu.ru;
JueKTPOHHBIN apxuB 10kKyMeHTOB KyoI'Y http://docspace.kubsu.ru/

DJIeKTPOHHbIE 00pa3oBaTebHbIe pecypchl Kadeapbl HHPOPMAIMOHHBIX CHCTEM M TEXHOJIOTHil B
oopasoBanum KyoI'Y n HayuHo-Meromuueckoro xxypHana "IIIKOJIBHBIE I'OJIbI" http://icdau.kubsu.ru/

6. MeToanyeckue YyKa3zaHusi AJdsl O00y4YalOIIMXCS 10 OCBOEHUIO JUCHHUILIHHBI
(moxyast)

[To kypcy mpenycMOTpPEHO NpOBEACHHE JEKIIMOHHBIX 3aHATUH, Ha KOTOPBIX JaeTCs
OCHOBHOM TeopeTHdyeckuil Marepual, j1a0OpaTOpHBIX 3aHATUH, MO3BOJSIOMIMX CTYIACHTaM B
IOJHOM Mepe O3HAKOMHTbCA C HOHATHEM Au(QepeHlHanbHbIX YPaBHEHUH U OCBOUTHCS B
pELICHNU MPaKTHYECKUX 3a1ad.

BaxHelmmMm »>TarmoM Kypca SBISIETCS CaMOCTOSTENbHas paboTa IO JAWCHHILIMHE
«AnddepeHunanbHble ypaBHEHUN.

Ilenpto camocTosATeNBbHOW pa®oThl OakanmaBpa sBjseTcs yriayOjieHHMEe  3HaHUM,
HOJTY4YEHHBIX B PE3yJIbTaTe ayJAUTOPHBIX 3aHATUNA. BrIpaGaThIBatoTCS HaBBIKM CaMOCTOSATEIILHON
paboOThl. 3aKPEIUISIOTCS ONBIT U 3HAHUS, OJyYEHHbIE BO BpeMsl JaDOpaTOPHBIX 3aHATHH.

CamocrosiTenpHass paboTa CTYJEHTOB B XOA€ HU3YyYEHUS MAMCLUUIUIMHBI COCTOUT B
BBIMIOJIHEHUM  MHAMBHUAYaJbHBIX  3aJaHUi, 3a/JaBaeMbIX  IIperojaBaTesieM,  BeIyLIUM
na0opaToOpHbIE 3aHATHS, MOJATOTOBKH TEOPETHUECKOI'0 MaTepHuaia K JIAOOpaTOPHBIM 3aHATUSM,
Ha OCHOBE KOHCIIEKTOB JIEKIMH M y4eOHOW JUTEpaTyphl, COTJIACHO KaJleHIApHOMY IUJIaHy U
MOJTOTOBKM TEOPETHYECKOr0 MaTepHaja K TECTOBOMY OIPOCY, 3a4eTy M IK3aMEHY, COTJIaCHO
BOIIPOCAM K 9K3aMEHY.

VYkazanus mo ohopMICHHIO padboT:

- paboTa Ha JaOOPATOPHBIX 3AHATUSIX M KOHCHEKTHI JIEKIUH MOT'YT BBINOJHATHCS Ha
OTAENbHBIX JIUCTAaX JUOO0 HEMOCPEACTBEHHO B paboueil TeTpaau;

- ohopmIiIeHN € MHAMBHTyaTIbHBIX 3aJaHUHN JKETaTeIbHO HA OTAEIbHBIX JIMCTAX.

[IpoBepka WMHAMBUAYaNbHBIX 3aJaHUN IO TeMaM, pa300paHHBIM Ha JabOpaTOPHBIX
3aHATUAX, OCYLIECTBIIAETCA YEPE3 HEJEMI0 Ha TEKyLIEM JJaODOPaTOPHOM 3aHSATUH, JIMOO B TEUEHUE
HEJIeTIH MOCJIE€ ATOTO 3aHATHS Ha KOHCYJIbTAaIlUH.

JUis pa3bsCHEHUs HEMOHSATHBIX BOIPOCOB JIEKTOPOM M AaCCHCTEHTOM E€XKEHelebHO
IPOBOJATCS KOHCYJbTAI[MH, O BPEMEHU KOTOPBIX IPYIIIbl U3BEILAIOTCS 3apaHee.

B ocBoeHuu QUCHUIUIMHBI MHBAIMJAMHU U JIMIIAMU C OI'PAaHUYEHHBIMH BO3MOXHOCTSIMHU
310pOBbsl OOJBIIOE 3HAUEHHE HMEET HHAMBHAyallbHas ydeOHas pabora (KOHCYJIbTallUM) —
JONOJHUTENBHOE Pa3bsCHEHUE y4eOHOI 0 MaTepHaa.

WuauBuayanbHble KOHCYJIbTAllUM IO TPEAMETY SBISAIOTCA BaXKHBIM  (PAKTOPOM,
CIIOCOOCTBYIOIIMM MHIUBUAYATU3aLMH 0O0YUEHHS M yCTAaHOBJICHHUIO BOCIIUTATEIbHOTO KOHTAKTA
MEXAYy @penojaBaTeieM M O0y4arollMMCs WMHBAJIMJIOM MWJIM JIMLIOM C OrPaHMYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbS.

7. MaTtepuajibHO-TEeXHHYECKO€e o0ecreyeHne no JUCHUIInHe (MOAYJTI0)

Ne HanmeHoBaHue cieliMaAJIbLHBIX IOMEIEHU I U Homepa aynuropmuii / kabuHeTOB
NOMelleHUH JJI CAMOCTOSITEJIbHOI padoThI
1. | yueOnbie ayautopuu s nposexenus 3anstuid | 501,502,503,505,506,507,508, 509,
JIEKIIUOHHOI'O THUIIA 510,513,514
2. | yueOnbie aymutopum A nmpoBemenus 3aHstaid | 501,502,503,505,506,507,508, 509,

CEMHUHAPCKOr o TUIMa 510,513,514
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KommneroTepHsie Kaacchl ¢ BbIX0A0M B IHTepHET

503,509,510

ydeOHBIC AayAMTOPHH I BBIOJHEHHUS HAYYHO —
HCCIIEZIOBATENbCKOM paboThI (KypcoBoro
IIPOEKTUPOBAHUSA)

Kabuner KYpPCOBOT'O

MPOEKTUPOBAHUSA (BBITIOJTHEHUS
KypcoBbIX pabot) - Ne 503, Ne509,
Ne 510

OOGopynoBanue: MyJIbTUMEIUINHBIN
MPOCKTOp, DKpaH, IEPCOHAJILHbBIC
KOMIIBIOTEpHI, ydeOHast MeOenb,
nocka ydeOHas1, Bbixoj B IHTepHeT,
yueOHO-HATJISTHBIC 10CO0OMS
(TemaTu4ecKue WJUTIOCTPALINH),
MIPUHTED, Mpe3eHTaIuN Ha
SNMEKTPOHHOM HOCHTEIE, CIUJIHT-
cucTemMa

yueOHbIE ayIUTOPUHU 11 CAMOCTOATEIbHON padoThl, C
pabounMMM MeCTaMH, OCHAILEHHBIMH KOMIIbIOTEPHOM
TEXHUKOW ¢ MOAKJIIOYeHueM K cetu «MHTepHeT» U
obecriedeHMEM  HEOrpaHMYEHHOro  JocTyma B
AIEKTPOHHYIO nH(pOopMaImOHHO-00Pa30BaATEIBHYIO
CpeAy OpraHM3aluu il KakJaoro oOyuarouierocs, B
COOTBETCTBHU C 00BEMOM H3Yy4aeMbIX I CLIUILINH

Kabuner st caMOCTOSTEILHOM

paboThl - Ne 504, Ne 509, Ne510

ObopynoBanue: MEepCOHAIbHBIC
KOMIIBIOTEpbI, Yy4eOHas Mebenb,
nocka yuaeOHast, BbixoJl B IHTepHeT

UccnenoBarensckue naboparopuun (eHTpoB),
OCHAUIEHHbIE JAOOPATOPHBIM 000PY10BAaHUEM

Komnerorepusiii kitace Ne 510
MYJIbTUMEIUIHBII MIPOEKTOP,
9KpaH, MepCoHaIbHbIE
KOMIIBIOTEPHI, Yy4eOHas MeOenb,
JIoCcKa yueOHas, BBIXOJ] B
WuTepHer, HarjasiHble MOCoOus.
CereBoe ob6opynoBanne CISCO
(MapuIpyTU3aTOPBI, KOMMYTATOPHI,
19-tu nmroMOBBIN ceTeBOW ImIKad)
CILTUT-CHCTEMA, CTEH]
«Apxurektypa [I9BM»

y4eOHBIE ayJUTOPUU TPYNIOBBIX U MHAUBUIYAIBHBIX
KOHCYJIbTalIu i

Ne508

O6opynoBanue: IepCOHATbHBIN
KOMITBIOTEP,  ydyeOHas  meOeb,
J0cKa ydeOHasi, yaeOHO-Har s THbIC
nocoous (TemaTHUECKHE
WUTIOCTpAlluM),  CKaHep, JOcCKa
MarHUTHO-MapKepHasi, CTEIUTaXHU C
yueOHOMI u MIEPUOANY ECKOI
JIUTEPATYPOU

[Tomerienue s XpaHEHUS U TPOPHIAKTHUESCKOTO
00Cy)KUBaHUsS y4eOHOr0 000py10BaHUS

ITomemenne Ne 511, ITomenienue
Ne 516, Ilomemenune Ne 517,
ITomemmenne Ne 518

ydeOHBIC ayIUTOPUM [UJII TIPOBEACHHS TEKYIIEH W
MPOMEKYTOUYHON aTTeCTAI[UU

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




	1 Цели и задачи изучения дисциплины (модуля)
	1.2 Задачи дисциплины
	1.3 Место дисциплины (модуля) в структуре образовательной программы
	1.4 Перечень планируемых результатов обучения по дисциплине (модулю), соотнесенных с планируемыми результатами освоения образовательной программы
	2. Структура и содержание дисциплины
	2.2 Содержание дисциплины
	2.3 Содержание разделов (тем) дисциплины
	2.3.2 Занятия семинарского типа
	2.3.3 Лабораторные занятия
	2.4 Перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине (модулю)
	3. Образовательные технологии, применяемые при освоении дисциплины (модуля)
	17. Оценочные средства для текущего контроля успеваемости и промежуточной аттестации
	Структура оценочных средств для текущей и промежуточной аттестации
	Вопросы для семинаров, коллоквиумов, собеседования
	Зачетно-экзаменационные материалы для промежуточной аттестации (экзамен/зачет)
	Критерии оценивания результатов обучения
	5. Перечень учебной литературы, информационных ресурсов и технологий
	Вестник Санкт-Петербургского университета. Прикладная математика.Информатика. Процессы управления. - URL: https://dlib.eastview.com/browse/publication/71227
	Вестник Московского университета. Серия 15. Вычислительная математика и кибернетика .- URL: https://dlib.eastview.com/browse/publication/9166
	5.3. Интернет-ресурсы, в том числе современные профессиональные базы данных и информационные справочные системы
	Электронно-библиотечные системы (ЭБС):
	Профессиональные базы данных
	Ресурсы свободного доступа

	6. Методические указания для обучающихся по освоению дисциплины (модуля)
	7. Материально-техническое обеспечение по дисциплине (модулю)

