MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-TIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 2

YTBEPX]JIAIO
OTBETCTBEHHBIN 3a o0pa3oBaTeIbHYIO

porpaMmy

JIOII.,K.T.H.,JIOII.

(TOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

B.A. N'anannua

(MHHUIHAIIB, (HaMHITIS)

(o)

« 20 » 02 2025 r

PABOYASA [TPOTPAMMA JJUCHUITJIMHBI

«YucnaeHHbIe MCTOJbI B PCHICHUU ITPUKIIAAHBIX 3a1a49»
(HanmeHOBaHHe JUCIUILINHEI)

KO HaIipaBpJICHUA 110 FOTOBKI/I/
/L Hatip 5 09.03.03
CIICIHUAJIBHOCTHU

HanmenoBanme HaIpaBJICHUA

[Tpuxnannas uHpopMaTHKa
MOJIFOTOBKH/ CHEIMAIbHOCTH

HaunmenoBanue
[Tpuknannas uHGOpMaTHKA U MPOTPAMMHUPOBAHUE
HATPaBIEHHOCTU
®dopma 00yueHUs ouHas
l'on mpuema 2025

Cankr-IlerepOypr— 2025




Jluct cornmacoBaHus paboueit mporpaMMbl AUCHUTUTNHBI

[Iporpammy cocraBui (a)

pod., 1.¢.-M.H., 011, : A.A. MakapoB

(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara) (MHUIHATEL, (aMHITHs)

[Iporpamma ono6pena Ha 3acenanuu kadeapor Ne 2

«05» 02 2025 r, mporokos Ne 7/24-25

3aBenyrommii kadenpoii Ne 2

1.¢.-M.H.,pod. B.I". ®apadonos

(y4. cremeHb, 3BaHue) (moanwuck, gara) (MHUIMATEL, (aMUITHs)

3amecturens qupekropa uactutyra IITU mo metoamueckoii pabore

&

H?f /
JIOII.,K.T.H. L H.IO. Edpemon

(OIDKHOCTB, Y4. CTCTICHB, 3BAaHUE) (moamucek, nara) (MHUIMATEL, (aMuITHs)



AHHOTaUs

JucuunnuHa «YucneHHple METOAbl B PEUIEHUM MPUKIAIHBIX 3aJa4» BXOJIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HampaBjeHuto  noArotoBku/  crenuambHocTH  09.03.03  «[Ipukiamnas  uHpOpMaTHKa
HanpasneHHoctu  «[Ipuknagnas wHPoOpMaTMKa ¥ HporpaMMupoBanue». JlucruruimnHa
peanmmu3yetcs kadenpoit «No2y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-1 «CmocobeH BBIMOJHATH COOp, CHCTEMAaTH3allUI0, BBISABICHUE B3aHMMOCBS3CH M
JIOKYMEHTHUPOBAaHUE TPEOOBAHHI K KOMITBIOTEPHOMY IPOTPAMMHOMY O0ECTICUCHUI0Y

I[IK-2 «CnocobeH BBISBIAT M aHAIM3UPOBATh TPeOOBaHMS K MPUKIAJTHOMY
MPOrpaMMHOMY OOECIIEUEHUIO, BBHIOMpATh MPOEKTHHIC PEHICHUS Ha JTarne KOHIENTYaIbHOTO
MIPOEKTUPOBAHUS»

IIK-5 «CnocobeHn pa3pabarhiBaTh M COTJIACOBBIBATH C APXUTEKTOPOM IMPOTPAMMHOIO
ofOecrieueHHUs TEXHUYECKUE crenupuKalud Ha TPOrpaMMHBIE KOMIIOHEHTHI M Ha HX
B3aUMO/JICHCTBUE

ConepxaHve JUCUMILIMHBI OXBAaThIBAET KPYI BOMNPOCOB, CBSI3aHHBIX C IpHUEMaMH
dbopmaniu3anuy U YMCICHHBIMUA METOaMH PELICHUs IPUKIIATHBIX 3a/1a4.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOro IMpoIiecca: JICKIH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS pPa00Ta 00YJArOIIEroCs.

[IporpaMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCTICBAEMOCTH, IIPOMEKYTOTHAS aTTECTAIUs B (hOpME IK3aMEHA.

OO0mas TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHS 11O JUCIUTLTHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
(dbopMUPOBAaHHE CHCTEMBI TMOHSATHI, 3HAHWW, YMEHHH W HABBIKOB B O0JIACTH COBPEMEHHBIX
YHCJIEHHBIX METOJIOB.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHH, 00pa30BaTEIIbHOIN MpOrpaMMBbl BBICIIEr0 00pa3oBaHus (Jajiee —
OII BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Konn
Kareropus (rpynna) Ko u HauMeHOBaHWE UHIMKATOPA JOCTUKEHUS
HanuMEHOBaHHE
KOMIIETEHIIUHA KOMIIETEHIIUHA
KOMIIETEHIIUUA

I1IK-1 Cniocoben
BBITIONHSATE COOD,
CHCTEMaTH3AIIHIO,
BEISIBJICHHC
[TpodeccnonanpHble | B3aUMOCBSI3EH U
KOMIICTCHITHH JIOKyMEHTHUPOBAHUE
TpeOOBaHUH K
KOMITBIOTEPHOMY
POTPaMMHOMY
00ecTeueHnI0

[TK-1.B.1 Bnagets MeTomamu cbopa nHbopManuu

[TK-2 Crnocoben
BBISIBIISATH U
aHAJTM3UPOBATh
TpeOOBaHUS K
MPUKIIATHOMY
[IpodeccuonanpHple | MPOrpaMMHOMY
KOMITETEHIIUU 00ecIeyYeHuro,
BbIOMpATH
MPOCKTHBIC PEIICHHSI
Ha JTare
KOHIICTITYaJIbHOTO
IPOCKTHUPOBAHUS

[1K-2.3.1 3HaTh MeTO/1bI PYHKIIMOHAIBHOTO U
MH(POPMALIMOHHOTO MO/IETMPOBAHUS MPEAMETHOM
obnactu

[TK-5 Criocoben
paszpabaThiBaTh U
COTJIACOBBIBATH C
APXUTEKTOPOM
MIPOTPAMMHOI0 [1K-5.3.2 3HaTh METOJIBI ¥ IPUEMBI
obecrieueHus dhopmaM3aIum 3a/1a4 ¢ UCTIOJIb30BaHUEM
TEXHUYECKUE HCKYCCTBEHHOT'O WHTEIIJIEKTa
cnenuduKalnuy Ha
MPOrpaMMHBIE
KOMITOHEHTHI M Ha UX
B3aUMOJICHCTBUE

[TpodeccuonanbHble
KOMITETEHIIH

2. Mecro nucuumianHsl B cTpykType OI1




JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IPY U3YYEHHUH CIIETYIONINX TUCIUTUINH:

— « BpruncnuTenpHas MaTeMaTHKAY.

3HaHMA, MOJYYEHHBIC NPU H3YyYCHWH MaTepuana JTaHHOW IUCHUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUCHHUE, TaK U HCIIOJIB3YIOTCS MTPH U3YUYEHUH JPYTUX JUCIUTUINH:

— «MopnenupoBanue,

— «/MUTaMOHHOE MOJICIIUPOBAHUE.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHble 00 00mEeM O0BbeMe JUCIUILUIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4ECOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 110 CEMeCTpam) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoemkocTs Mo
Bun yuebHoit paboTbl Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemkocmup OUCYUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 17 17
AyoumopHhuie 3auamus, BCEro vac. 34 34
B TOM YHCIIE:

nexmu (JI), (gac) 17 17

npaktudeckue/cemunapckue 3aastus  (I13),

(gac)

naboparopusie pabotsl (JIP), (dac) 17 17

KypcoBoil npoekT (padota) (KII, KP), (gac)

HK3aMeH, (4Jac) 27 27
Camocmosmenvnas paboma, Bcero (1ac) 83 83
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auer, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3JeiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEIEHBI B TabIuUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYT0EMKOCTh

Paznensl, TeMbl AUCHUITIIMHBL Jlexuma | 113 (C3) - JIP KII .
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Paznen 1. Uncnennsie MeToabl M YyHKIMOHANBHBIN 6 6 28
aHam3.
Paznen 2. Meroa urepaliiuii ¥ €ro IPHUIIOKESHHS K 6 6 8
PELICHNIO NPUKJIaJHBIX 3a7a4.
Pazmen 3. UnciieHHBIE METOIBI TIMHEWHON anreOpsl. 5 5 27
Hroro B cemecTpe: 17 17 83
Utoro 17 0 17 0 83




IIpaxTrueckas

MOoATOTOBKA  3aKJIIO4YacTCA B  HCHOCPCACTBCHHOM  BBLIIIOJIHCHHUU

oOydJarlolmMMuUCs  OMNpeAeNeHHBIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢  Oy;ymieit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena

HaszBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1

BoeruncnurenbHbiii  skcnepuMeHT. O TOYHBIX — PEIIECHUSAX
anreOpanvyeckux ypaBHeHuil. [IpuOmmkeHHoe U3BIIEUEHHE
KBazpaTHoro kopHa. O JuHeapusauuum B Merone lepoHa
Metoge HproroHa. O BIMSHMM MOTPEHIHOCTH OKPYTJICHHN B
Merone [Tepona. IlorpemHocTH  BbIUMCICHHH. Mertpuka,
METPUYECKOE MPOCTPAHCTBO, wiap. CXOAMMOCTb MO METPHUKE.
OKBUBaJIEHTHbIE METPUKHU. OTKPBHITOE U 3aMKHYTOE MHOXECTBO.
OkpectHOCTh. DyHJaMEHTallbHAs IOCJIEI0BATEIBHOCTh U €€
cpoiictBa. [lonnoTa. 3omerpus. [lononHenue.

Onepatop. HenpepsiBHOCTh. YcnoBue Jlunmuna. HenogsukHas
touka. Cxarue. Utepanmonnsii meto. [IpuHIHUI CXKUMArOIIUX
otoOpaxenuit. CleacTBUs, TapaHTUPYIOIIUE  BHIIOJHEHHE
IOPUHLMIA CKUMAOIUX oToOpaxkeHud. O npHOIMKEHHOM
pELIEHUH HEIUMHEHHBIX YypaBHEHUW. MeToJ MOJIOBHUHHOIO
nenenus. O KayecTBe MPHOIMIKEHHOTO BBIYHCICHUS KOPHEH.
AOcomoTHasT ~ TOYHOCTb. ~ MeToAd  MpPOCTOH  UTEpallUU.
OtHocuTenbHasT TOYHOCTh. BapuaHThl MeTOga  MPOCTOM
urepauuu. Meron penakcanui, Merox HeroTona, wmeron
Hprorona-Kanroposuua.

BekropHoe (nmHeliHoe) mpocTtpaHcTBO. M3omopdusm. Hopwma,
HOPMHMPOBAaHHOE IIPOCTPAHCTBO, CXOAMUMOCTh II0 HOpPME.
IlogurHeHHBIE HOPMBI, DKBHUBAJICHTHBIE HOPMBL. baHaxoBo
IpoCcTpaHcTBO.  IIpumepsl  HOPMHPOBAHHBIX  IPOCTPAHCTB.
IToampocTpaHCTBO HOPMHMPOBAHHOIO IIpocTpaHcTBa. Hopma

MaTpHUIIbIL. [TonunnenHnas HOpMa. Teopema 0
MYJIBTUIUIMKaTUBHOCTH HOpPMBI. TeopemMa O COrJIacoBaHHOCTH
HOPM. [TonunHeHHOCTH HOPM. Jloka3zaTenbcTBO HE

NOJYMHEHHOCTH MaKCHUMaJIbHON HOpMBI U HOpMBI DpobeHnyca.
Pemenne CJIAY. Koppektnocts pemenus CJIAY. Ywucno
o0ycioBiaeHHOCTH MaTpullbl. OleHka 4uciaa 00yCIOBICHHOCTH.
EcTecTBeHHBII NOAXOA K  OLEHKE HEBSI3KU. BiusHue
NOTPEIIHOCTEH HUCXOAHBIX JaHHbIX Ha pemenue CJIIAY.
Pemienne CJIAY wMerogom T'aycca. Cxema €IMHCTBEHHOTO
nenenus. Pemenue CJIAY metonom [Maycca. Cxemsl ¢ BBIOOpOM
rinaBHoro snementa. LU-pasznoxenue. Pemenne CJIAY Meronom
LU-pa3noxenus. LU-pa3noxxenue amis perenus Habopa CJIAY
C pasInYHbIMM TpaBbiIMU 4acTAMH. LU-pasnoxenune s
BBIUMCIIEHMs omnpeaenutens warpuisl. LU-pasnoxenue s
BBIUMCIIEHHS] 0OpaTHOM MaTpHIIbI.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IIPUBEACHBI B TAOIHIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4eCKuX | TpynoeMKOCTh, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Ta6ymmia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne Hauvenosanue 1a6opaTopHBIX pabot TpynoeMKoCTh, | MpaKTUUYECKOH | pa3merna
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 6
1 Wrepannonnas ¢popmyna ['epoHa. 6 1
2 BapuaHTbl MeTO/1a UTEpALIUA. 6 2
3 | Meronsl pemenust CJIAY. 5 3
Bcero 17

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI

Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJatOIIXCs
Bunsl camoctosTensHON paboThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe 7.

Tabmauna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboThI
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
40 40
nucturaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomanmaee 3amanue (J13) 43 43
KonrtposbHble paboTsl 3a04HrKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU
arrectanuu (I1A)
Bcero: 83 83

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS
JUISL CAMOCTOSITEITLHOM PabOThI 00YUAIONMINXCS TTO TUCIUIUIMHE (MOJTYITIO)




Y4eOHO-METOAMUECKNE MaTepHalbl IS CAMOCTOSITEIILHONH pabOThl OOYYaroIIMXCsl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U FITEKTPOHHBIX YUEOHBIX U3TAaHUN
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUIM

KomuectBo
AK3EMILTSIPOB B
Iudp/
URL ;b b ec bubnuorpaduueckas ccplika OUOIHMOTEKE
Ilp (KpOMe AIIeKTPOHHBIX
9K3EMILIIPOB)

https://vc.ru/life/276699-sboard-
onlayn-platforma-dlya-
repetitorov

https://www.ispring.ru/elearning-
insights/moodle

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumeHnoBanue

http://e.lanbook.com/books Hoctyn B DBC «Jlaub» ocymiecTBisieTcs Mo 1oroBopy Ne 695-7
ot 30.11.2011

http://znanium.com/bookread | Hoctyn B 35C «ZNANIUM» ocymectrisieTcs o 1oropopy Ne
186-2bC ot 08.02.2012

www.qgid-edu.ru

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpoOrpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOI0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeuyeHp uConIb3yeMOro NporpaMMHOro obecredeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HaunmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIiecca MO AUCIUILTUHE

[lepedens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a



http://e.lanbook.com/books
http://znanium.com/bookread
http://www.gid-edu.ru/

CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeICTaBlieH B Taduiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

MynbTuMeauitHAs JTEKIUOHHAS ayIUTOPHUS

3 | KommbroTepHbIi Ki1acce

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTAIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTAIlUU

Bua npomexyTo4HON aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crucok BOIPOCOB K 9K3aMEHY;
DK3aMeHAaI[HOHHEIC OUJIETHI,
3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHAs mIKaIa PaKTep (bopep

— oOyyaromuiicss Tay0OKO M BCECTOPOHHE YCBOMWJI IPOrPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsACh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JHTEPATYpHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE TOJIOKEHHS C TIPAKTUICCKOM
JeSITeIbHOCTBIO HAIlPABICHMUS;

— yMeli0 000CHOBBIBAET M ApTyMEHTUPYET BbIJIBUTaEMbIE UM UJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CTIENMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
MO0 CYLIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMATM3UPOBAHHBIX TOHITHH.

«XOPOLLIO
«GAuTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«He 3aUTCHO)

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMEHa
/1 WHJUKATOpa
1. BrruncnutenbHbIi SKCIEPUMEHT. I1K-5.3.2
2. O TOYHBIX pEHICHUSIX AIreOpanvyeckiuX ypaBHEHUH. [1K-5.3.2
3. [TpubnmxeHHOE N3BJICUCHUE KBAPATHOTO KOPHS. I1K-1.B.1
4. O nuneapusanuu B merose ['epona u metone HeroTona. [1K-5.3.2
S. O BIMSIHMM NTOTPEIIHOCTH OKPYIJIEHUH B MeToje ['epoHa. I1K-5.3.2
6. ITorpenmHoCT! BIYUCICHUN. I1K-5.3.2
7. MeTtpurka, METpHUECKOE POCTPAHCTBO, HIap. [1K-5.3.2
8. CX0IMMOCTb 110 METPUKE. DKBUBAJIEHTHBIE METPUKU. OTKPBITOE U I1IK-5.3.2
3aMKHYTO€ MHOXeCTBO. OKPECTHOCTb.
9. DyHIaMEeHTAIbHAS MTOCIEN0BATEIBHOCTh U €€ CBOKCTBA. TIK-5.3.2
10. | [omnora. M3omerpus. [lomonaenue. I1K-5.3.2
11. | Oneparop. HenpepsiBHOCTB. YcnoBue Jlunmmuna. I1K-5.3.2
12. | HenoxgswxHas Touka. Cxxarne. MITepallnOHHBIN METOS. [1K-5.3.2
13. | [lpuHIMT CKUMAIOIINX OTOOPaKEHHIHA. [1K-5.3.2
14. | CnenctBusi, rapaHTHPYIOIIHE BHIMOJIHEHUE MPUHLUIIA CKUMAOLIIX [1K-5.3.2
OTOOpaKCHMIA.
15. | O npubamXKeHHOM pelIeHUH HETMHEWHBIX YpaBHEHU. I1K-1.B.1
16. MeTo HOJIOBUHHOTO JIEJICHUS. TIK-1.B.1
17. | O xavecTBe NPUOIMKEHHOTO BBIYHMCICHNS KOpHEH. AGcomoTHas TouHocTh. | [1K-5.3.2
18. | Merox npocToit urepannu. OTHOCHTENbHAs! TOYHOCTb. I1K-5.3.2
19. BapuanTel MmeToga npocToit utepauun. Meton penakcanui, MeTo1 T11K-5.3.2
Heiotona, meron1 HetoToHa-Kanroposuua.
20. | YUucnennoe nuddepennupoBanue. PasHocTHBIE HOpMYIIBI TIEPBOIA [1K-5.3.2
IIPOU3BOJHOM.
21. | Bropas neaTpaibHasi pa3HOCTHAs MPOU3BOIHAS. I1K-5.3.2
22. | OGyCIOBICHHOCTh PA3HOCTHBIX (DOPMYIL. I1K-5.3.2
23. | ®opmyibl yuciIeHHOTo U GepeHIMPOBaHUS BBICITUX MOPSIKOB. I1K-5.3.2
24. | Yucnennoe unterpuposanue. KpagparypHsie popmyibl [1IK-5.3.2
IPSIMOYTOJIbHUKOB.




25. | KBanparypHas popmyia Tpanenui. I1K-5.3.2
26. | KBagparypnas ¢popmyna Cumncona. I1K-5.3.2
27. | AnoctepruopHbBIe OIIEHKH MTOTPEUTHOCTH MpU YyucieHHoM unterpupoannu | [1K-1.B.1
u npasuio PyHre.
28. | BektopHoe (muHelHOE) mpocTpaHCcTBO. M3omMopdusm. I1K-5.3.2
29. | Hopma, HOpMUpOBaHHOE MPOCTPAHCTBO, CXOJIUMOCTH 110 HOPME. [1K-5.3.2
30. | IlomunHEeHHBIC HOPMBI, SKBUBAJICHTHBIC HOPMBI. banaxoBo npoctpancTBo. | [1K-5.3.2
31. | ITpumepbl HOPMUPOBAHHBIX MPOCTPAHCTB. I1K-5.3.2
32. | IlogmpocTpaHCTBO HOPMHPOBAHHOTO MPOCTPAHCTBA. [1K-5.3.2
33. | Hopma marpunipl. [loquunHennas Hopma. I1K-5.3.2
34. | Teopema 0 MyJIbTUIUIMKaTUBHOCTH HOPMBI. [1K-5.3.2
35. | Teopema 0 cOrIacOBaHHOCTH HOPM. I1K-5.3.2
36. | [TogunHEHHOCTH HOPMHI ||-||1. IIK-5.3.2
37. | [logunHEHHOCTH HOPMHI ||-]|-0. IIK-5.3.2
38. | Joka3aTenbCcTBO HE MOAYMHEHHOCTH MAaKCUMaIbHOW HOPMBI U HOPMBI [1K-5.3.2
®pobeHuyca.
39. | Pemenne CJIAY. I1K-5.3.2
40. | Koppektnocts pemenust CJIAY. [1K-5.3.2
41. | Yucno obycnoBiaeHHOCTH MaTpullbl. OieHKa yrciia 00yCI0BIECHHOCTH.
42. | EcTecTBeHHBIN TOJXO]] K OIICHKE HEBSI3KU. [1K-5.3.2
43, Binusinue norpeniHocTel HCXOAHBIX TaHHBIX Ha perieHue CJIAY. TIK-5.3.2
44, Pemenue CJIAY meronom 'aycca. Cxema e IMHCTBEHHOIO JI€JICHUSI. T1IK-2.3.1
45. | Pemenne CJIAY meronom "aycca. Cxemsl ¢ BEIOOpoMm riaBHoro anemenTa. | [1K-2.3.1
46. | LU-paznoxenue. ITK-2.3.1
47. | Pemenne CJIAY meronom LU-paznoxeHus. I1K-2.3.1
48. | LU-paznoxenue ans pemenust Habopa CJIAY ¢ pa3nuuHbIMU IPaBbIMU [1K-2.3.1
JaCTsIMHU.
49. | LU-paznoxeHue A5l BBIYMCICHUS ONPEENIUTENs MaTPHUIIbL. I1K-2.3.1
50. | LU-paznoxeHue ajsi BBIYMCICHHUs 00paTHOW MaTpHIIbI. I1K-2.3.1
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne /it [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera HHIIKATOPA

Y4eOHbIM NJIAHOM HE IPeAYCMOTPEHO

[lepeuenr TeM AN KypCOBOTO MPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepeyern TeM UIst KypCOBOTO TPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

No i/t

KypCOBO# pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

Bompocsl 111 mpoBeneHHMsT TPOMEXYTOYHOM aTTecTallii B BHUJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0mie 18.

Tabmuna 18 — [IpuMepHbIit nepeyeHb BONPOCOB Jisl TECTOB

No Kog
i [TpumepHBIil IEpedeHb BOMPOCOB 7151 TECTOB WHJIUKAT

opa

1 | 3aoanue xombunuposannoco muna ¢ 8v160pom 00noco eeproeo omeema u3z | I1K-1




yemsipex NPeooHCeHHbIX U 000CHOB8AHUEM 8bLOOPA.
Hucmpykuyua: Ilpouumaiime mexcm, 6bibepume npasuibHbili omeem u
3anuwiume apeymenmsl, 000CHOBbI8AIOUUE 8bI00P OMEemda

[TycTh Ha s3p1ke C++ BellecTBEHHAs ITIEpEMEHHAas X MHUIIMAIU3UPOBaHA KaK
double x = 1/3; Bribepere 3HaueHHE, KOTOpOE OYJET BHIBEACHO HA

9KpaH ITOCJIC BBITTIOJIHCHUA KOMAaH/Ibl cout << x;

a. 1/3;
b. 0.333333;
c. 0
d. NaN;
e. Inf.
3adanue komoOUHUpOBAHHO20 MUNAa ¢ 86160poM 00HO20 6eproco omeema u3 | 11K-2
yemvlpex NPeonoHCeHHbIX U 000CHO8ANHUEM 8bIOODA.
Hucmpykyus: Ilpouumaiime mexcm, 8blbepume npaguiibHulll OMeenm u
3anuwume apeymeHmol, 000CHO8bI8AIOWUE 8bIOOP OMEema
Brruncnenus Ha KOMIIBIOTEpPE BEAYTCS
d. C OrpaHUYEHHBIM YUCIIOM JECATUYHBIX 3HAKOB;
b. ¢ HeorpaHMYCHHBIM YKCIOM JCCATHYHBIX 3HAKOB,
C. C MPOU3BOJIbHOIN TOYHOCTHIO;
d. 06e3 omMOOK OKPYTIICHHS;
€. BEpPHBIX OTBETOB HET.
3aoanue KomMOUHUPOBAHHO2O MUNA C 8bIOOPOM 00HO20 8epHoz2o omeema u3z | IIK-5
yemoipex nPeoIoAHCeHHbIX U 000CHOBAHUEM 8blOOPA.
Hucempykyusn: [pouumaiime mexcm, gblOepume npasuibHulli 0meem u
3anuwiume apeymeHmsl, 000CHOBbI8AIOUUE 8b100p OMEema
Ecim HenpepwiBHASI PYHKIHS HA KOHIIAX HEKOTOPOTO OTPE3Ka MPUHUMAET
3HAUCHUS PA3HBIX 3HAKOB, TO
a. Ha dTOM OTpe3ke y GYHKIIMU HET KOpPHEH;
b. wHasTOM OTpe3ke y GYHKINU €CTh €IMHCTBEHHBIH KOPEHb;
C. Ha dTOM OTpe3Ke y GYHKIIUU €CTh XOTs Obl OJINH KOPEHB;
d. HasTOM OTpe3ke y QYHKIMH €CTh HECKOJIbKO KOPHEH;
€. BEpPHBIX OTBETOB HET.
3aoanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM HECKONbKUX BAPUAHIOE IK-1
omeema u3 npeosioHCEeHHbIX U PA3BEPHYMBbIM 000CHOBANHUEM 8bIOODA.
Huempykyusa: Ilpouumatime mexcm, vlOepume npasuibHvle 6ApUAHMbL
omeema u 3anuuiume ap2ymeHmsi, 000CHO8bIBAIOUUE 8bIOOP OMBEMO8
3agava Ha3bIBAETCA KOPPEKTHOM MO AJlamMapy, €CIu BBIOJHEHBI YCIOBUS:
d. pelIeHHe 3a/1a4Ml CYIIECTBYET,
b. pemenue 3a1aun eTMHCTBEHHO;
C. pelIeHHE 3a/1a4¥ HETIPEPHIBHO 3aBUCUT OT BXOAHBIX JTAHHBIX;
d. cymecTByeT X0Ts ObI OIHO pPEIICHHE 3a/1auH;
€. CYIIECTBYET XOTs ObI OJJHO YCTOMYMBOE PEIICHHE 3a/1a4H.
3anuimute 000CHOBaHHUE.
3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX 8APUAHTNOE IK-2




omeema u3 npeodioHCeHHbIX U PA38epHYMbIM 000CHOB8AHUEM 8bIOOPA.
Hucmpykyua: Ilpouumatime mexcm, 8vibepume npasuibHvle 6apuUaHmbl
omeema u 3anuuiume ap2ymermol, 000CHO8bl8aAIOUUE 8bLOOD OMBENO8

Kaxkue n3 nepeuncieHnsix Metoa0B perieHuss CJIAY aBisiroTcs MpsSMbIMU?
a. wmeron ['aycca;
b. meron I'aycca ¢ BBIOOPOM BeAyILEro JIEMEHTa IO CTOJOILY;
c. metof ["aycca ¢ BBIOOPOM BeAYILEro 3JE€MEHTA 110 CTPOKE;
d. meron "aycca ¢ BIOOPOM TITaBHOTO 3JIEMEHTA,;
€. METOJ IPOCTBIX UTEPALIUH.
3anuiute 000CHOBaHHE.

3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX 8APUAHTNOE
omeema u3 npeodioNHCeHHbIX U PA38EPHYMbIM 000CHOBAHUEM 8bIOOPA.
Hucmpykyus: [lpouumaiime mexcm, 8vibepume npaguibHvle 6apuanHmol
omeema u 3anuuiume ap2ymenHmol, 000CHO8bl8aIOUUE 8bLOOD OMBENMO8

Pemenue anredpandeckoro ypaBHEHHS N-0i CTENICHH C JTFOOBIMU YHCIIOBBIMU
K03 pHUIIIEHTaMU MOXET OBITh HaliICHO aHAINTHYECKH (B BUC
panuKaIbHOH POpMYITB):

mih=1;
i n=2;
miLh=3;
s n=4;

€. s Jiroooro n.
3anumute 000CHOBaHHE.

oo o

[IK-5

3alaHu€E 3aKPBITOTO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUS

Hucempyxkyua: Ilpouumaume mexkcm u ycmanogume coomeemcmeue. K
Kax)cool nosuyuu 8 JegomM Ccmoadbye noobepume COOMEEMCMBYIOULYIO
RO3UYUIO 8 NPAsoM cmonoye.

YcTraHOBUTE COOTBETCTBUE MEXIY 3a/1aueid U METOJOM €€ PEIICHHUS:
a. HalTu 3HaueHue a'? 1. merox I'epona.
b. pemmts CJIAY; 2. meron [aycca.
C. peumuTh ypaBHEHHE,; 3. meronx HrrotoHa.
d. permmts Heckoabko CJIAY ¢ 0MHAKOBOM MaTPHUIICH CUCTEMBI;
4. Meton LU-paznoxeHus.

O |T|D

d

[K-1

3ajaHue 3aKphITOTO TUIA HA YCTAHOBJIEHUE COOTBETCTBUS

Huempykyua: [lpouumaiime mexkcm u ycmanosume coomeemcmesue. K
KaxcOou no3uyuu 8 JeeoM cmoadye noobepume CcOOMBEMCMEYIOUYIO
RO3UYUIO 8 NPasom cmooye.

YcTaHOBHTE COOTBETCTBUE MEKIY (POPMYIION U METOJIOM:
a. Xn = (Xn-1+ a/Xn-1)/2; 1. merox I'epona,
b. Xn+1 = @(Xn); 2. METOJI TIPOCTON UTepaIuHy,

C. Xn=Xn1—f(Xn1) /f'(Xn-1); 3. meTox HeroToHA,;

[1K-2




d. x=x- 7f(X) = @(x), rme 7= const; 4. MmeTo peaKcaryii.

O |T|D

d

3aI[aHI/Ie 3aKPBITOT'O THUIIA HA YCTAHOBJICHUC COOTBCTCTBUA

Hucempykyua: [lpoyumaume mexkcm u ycmanosume coomeemcmaue. K
Kax)cool nosuyuu 8 JjiegomM Ccmoadbye noobepume COOMEEMCMBYIOULYIO

no3uyuro 6 npasom Cm0ﬂ6l/;€.

VY cTaHOBUTE COOTBETCTBUE MEXKY ITPOITYIIEHHBIMH CIIOBAMH B
npeiokeHun. st mocTpoeHus npuOImKeHHs K (QYHKIIMH, TPOXOISIIETO
..., ACTIONB3YETCH ....
a. 4epe3 3aJaHHbIC 3HAYCHUS (QYHKIINH, 1. uarepnonsauus;
b. BOAM3M 3aMaHHBIX 3HAUYCHUN QYHKIIHH; 2. anmpoKcUManus,
C. 3a OTPE3KOM 3aJaHus PYHKINH; 3. OKCTpAIoJIALHSI.

a
b
c

[IK-5

10

BaIlaHI/IC 3aKPBITOTI'O THUIIA HA YCTAHOBJICHUC IMMOCJICIO0BATCIIBHOCTHU.
anmpykuu;l: Hpoqumaﬁme mexkcm u ycmanoeume nocne008amenbHoCmb.

Sanuwume coomeemcmeyryio nocn1e008amenbHOCHb 6yK6 clesa Hanpaeso.

Haiinute nepseie yeTbipe NpUOIMKEHUN K KOPHIO U3 uncia 8, eciau Xo =1.
a. 4,5;
b. 3,13889;
c. 2,84378,;
d. 2,82847.

[K-1

11

3aJaHue 3aKpBITOrO TUMA HA YCTAHOBIIEHUE MTOCIIEI0BATEIbHOCTH.
Hucmpykyua: Ilpouumaiime mexcm u ycmanogume nocied08amenbHOCb.

Sanuwume coomeemcmeyryio nocn1e008amenbHOCHb 6yl<6 clesa Hanpaeso.

Pacrnosioxute OleHKH MOrPEITHOCTH KBaAPaTYPHBIX (OPMYIT B TOPSIKE
yOBIBaHHsI TOTPEITHOCTH, T.€. CJIEBA HAIPABO OT CAMOM «ILTOXO0W» 10 caMoi
«XOPOIIEH».

a. (opmyia JeBbIX IPAMOYTOJIbHUKOB;

b. ¢dopmyna Tpamermii;

C. (opmyia HEHTPATBHBIX MPSMOYTOILHUKOB;

d. dopmyna Cumrcona.

[1K-2

12

3aaHue 3aKphITOrO TUIIA HA YCTAHOBJIEHHE MOCIIEA0BATEIbHOCTH.
Hucmpykyusa: Ilpouumatime mexcm u ycmanosume nocie0o8ameibHOCHb.

Sanuwume coomeemcmeyrwyio nocned08amelbHOCHb 6yK8 clesa Hanpaeso.

[Myctp dpynkuus y = f(X) 3amana gocraTo4HO OONBIIOH TabIHIEH TOYEK Yi =
f(xi) ¢ mrarom h = 1. Pacmonoxure pa3HOCTHBIE POPMYJIBI TOUCKA
NPOM3BOAHON (DYHKIMH Y B HEKOTOPOI TOYKE Xn (M3 IIEHTpa TaOJIHIIbI) B
HOPSIIKE YBETMUCHHUS TOYHOCTH, T.€. CJIEBa HAIIPABO OT CaMOM «IIJI0XO0i» 110
CaMOM «XOpOUIEI.

IK-5




a. Yn+1—VYn;
b. (Yn+1 — Yn-1)/2;
C. (Yn2 —8yn1 +8yn+1 — Yn+2)/12.

[ T T ]

13 | 3agaHue OTKPBITOTO THUIIA C Pa3BEPHYTHIM OTBETOM. IK-1
Hucmpykyua: Ipouumaiime mexcm u 3anuuume pazeepHymaoiil
000CHOBAHHDBII OMEen

[TycTp X — HCTUHHOE 3HAUEHHE YHCIA, @ X* — MPUOIMKEHHOE 3HAUCHHE
yrcna. Haiinure abCONMOTHYIO U OTHOCUTENBHYIO TOTPEITHOCTh YUCIA X.
Bo03MOXHBI T TOYHBIEC BEIUMCIICHUS Ha KOMHBIOTepe?

14 | 3apaHue OTKPBHITOTO THIA C Pa3BEPHYTHIM OTBETOM. [K-2
Hucmpykyus: [lpouumaiime mexcm u 3anuuiume paseepuymaoiti
000CHOBAHHYBIUL OmeEem

YTo Takoe anpuopHas M aloCTepUOpHas OLleHKa rmorpemHocTu? J{ist yero
OHM NIPUMEHSIFOTCS?

15 | 3agaHue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM. [IK-5
Hucmpykyua: [lpouumaiime mexcm u 3anuuiume paseepymaoiti
000CHOBAHHYBIUL OmaEem

Packpoiite cBsi3p Mexy Gopmysoii ['epona u metonom HeroToHa.

Ilpumeuanue. Cucmema OUECHUBAHUA MeCmoBblx 3a0aHULL.

1. 3aganue KOMOMHUPOBAHHOI'O TUIA C BHIOOPOM OJIHOTO BEPHOTO OTBETA U3 YETHIPEX
IPEJJIOKEHHBIX U 000CHOBaHHWEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBWIIbHO yKa3aHa Ludpa
U TIpUBEJIEHbl KOHKPETHbIE apryMEeHThl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IloiHoe
COBIAJIEHUE C BEPHBIM OTBETOM OlLlIeHHUBaeTcs | OayljioM, HEBEPHBIN OTBET WJIM €T0 OTCYTCTBUE —
0 6amnos.

2. 3ajaHve KOMOMHHMPOBAHHOI'O THMa C BbIOOPOM HECKOJBKMX BapMaHTOB OTBETa W3
NPEUIOKEHHBIX U pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3zaHbl IUQPHI U MPUBEAECHbI KOHKPETHBIE apTyMEHThI, MCIIOJIb3yEeMbIe IIPU BbIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIleHHBaeTCs | GaiioM, eciau AOMYIIeHbl OIIMOKH WK
OTBET OTCYTCTBYeT — 0 OasuioB.

3. 3agaHue 3aKpbITOrO THUIA HA YCTAHOBJIEHHE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIIU
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULMU W3 OJHOTO CTOJONA BEPHO COMOCTaBIEHBI C
NO3ULMAME Apyroro ctojibua). [TonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlleHuBaeTcs 1 6amiom,
HEBEPHbIN OTBET WM ero oTcyTcTBHE — 0 OasioB.

4. 3amaHue 3aKpHITOrO TUIA HA YCTAHOBJIEHUE MOCIIEOBATEILHOCTU CUNTAETCSI BEPHBIM,
€cJIM TPaBUIBLHO yKa3aHa Bcs TocienoBaTenbHOCTh Ludp. [lonHoe coBmageHue ¢ BEpPHBIM
OTBETOM OlleHuBaeTcs | 6aymiom, eciiy JOMyIIeHbl OIMOKH UM OTBET OTCYTCTBYET — () Gasios.

5. 3agaHue OTKPHITOTO TUIIA C Pa3BEPHYTHIM OTBETOM CUMUTAETCS BEPHBIM, €CIIM OTBET
COBMAJaeT C JTAJOHHBIM IO COAEPKAHMIO M MOJHOTE. IIpaBUibHBIM OTBET 3a 3ajaHue
OlLICHUBAETCS B 3 Oajuia, €Ciii JOMyIIeHa O/IHA OIMOKa \ HETOUHOCTH \ OTBET MPABUIIbHBIN, HO HE
NOJHBIN - 1 6a, ecnu gomyieHo Oonee 1 ommOKu \ OTBET HENPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 Oamos.




[lepeyeHb TeM KOHTPOJIBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OpPMBI
00yd4eHus1, mpeacTaBiieHbl B Tadmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/INKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHHMS KOMIIETCHIIMHA, COJEpXKaTcsi B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaromnuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI
(Huoice npueoosmcest pekomenoayuu no coCmasieHuo 0aHHo2o paszoena)

11.1. Meroauueckue yKazaHus s OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana (eciu npedycmMompeHo y4ueOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe W SCHOE U3NoKeHuEe ydeOHoro marepuana. HasHaueHue COBpPEMEHHOU JIEKIMH B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
dbyHIaMeHTalbHBIX Mpo0JeM JUCHMIUIMHBI, METOJAOB HAYYHOTO IIO3HAHHWSA, HOBEHIINX
JOCTUXKEHUIN HaydyHOW MbIcau. B yueOHOM mporecce JeKIusl BBITOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOpMaMOoHHYI0 (QyHKIUHU. JIeKus pacKkpbpiBaeT MOHATHHHBIN ammapat
KOHKpETHOH o0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE MPEJCTABICHUE O TUCIUILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMMU.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS 1IEJIEBOIM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETYy U
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsIBJI€HUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiiine rofbl;

— HayyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JleKMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd ClaliloB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.

11.2. Meroauueckue ykasaHus JUIsl OoOydaloIIuxcs IO y4acTHIO B CeMHHapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

OCHOBHOM 1ENBIO 11 00YYaroIerocs ABIsSeTCS CUCTeMaTH3alMsl U 0000IeHe 3HaHUH
Mo M3y4aeMol Teme, pazjaeny, (GOpMHpOBaHHWE YMEHUS paboTaTh C JIONOJTHUTEIbHBIMU
UCTOYHHKAMU HH(POpPMAIMU, COMOCTABIATh M CPAaBHUBATh TOYKU 3pPEHHs, KOHCHEKTHPOBATb
NPOYMTAHHOE, BBHICKAa3bIBaTh CBOIO TOYKY 3peHHS M T.I. B CcOOTBeTcTBMM ¢ Bemylei
JUIaKTUYECKOM 1LEbI0 COAEpIKaHUEM CEMHHAPCKUX 3aHATUH SIBIAIOTCSA Y3JIOBBIE, Hamboiee
TPYAHBIC Ul TOHUMAaHHWS W YCBOCHHS TEMbI, pa3eiibl MUCHUTUIMHBL Crenudukoi JaHHOM
(bopMBI 3aHATHI SABIAETCS COBMECTHasi paboTa MpernoaaBaTelis U 00yJarouerocs HaJj peleHueM




MIOCTaBJICEHHOW MpPOOJEMBbI, a IOHMCK BEpHOIO OTBETAa CTPOUTCS Ha OCHOBE YEpeJOBAHUS
VH/IMBUYaJIbHOM U KOJUIEKTUBHOW JEATEIbHOCTH.

IIppy DOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO II0 TEME IMPOCIYIIAHHOM JIEKLUUU
HEOO0XOJMMO O3HAKOMUTBCS C IUIAHOM €ro IIpOBEAEHUs, C JIMTEpaTypod M HaydyHbIMHU
nyONIMKaUsAMU 110 TEME CEMUHApa.

11.3. Metoauyueckue ykazaHUs Uisi OOYYAIOIMIUXCS O TPOXOXKICHUIO MPAKTUUYECKUX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3au y4eOHOTO
mpolecca, 3aKIII0Yaroniasicsl B BHITOJHEHUN 00y4alOIMMUCS 10 PYKOBOJICTBOM IperoaaBaTens
KOMIUIEKCa YYeOHBIX 3aJaHUN C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH JEATEILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI JIsl 00YJAIOIIErocs SBISCTCS MPUBUTUE O0YUIAOIIHMCS
YMEHHM U HaBBIKOB MPAKTUYECKOM IEATEIBHOCTH 110 U3y4aeMOM TUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl MPYU OCBOCHUU 00yUYAIONTUMCS PAKTHYCCKHUX 3aHATHI:

— 3aKperuvieHue, yriayOJleHue, pacliupeHHe M JAeTajlu3alus 3HAHUW TpU PelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIILUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHNEC HOBBIMH METOJaMH M METOIAMKAMU HW3YYCHUsS KOHKPETHOW Y4eOHOM
JICITUTIIAHBI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHU S 33/1aHUN;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
00y4eHwusI.

11.4. Metoauueckue yka3aHusl A OOydarolUMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
paboT (eciu npedycmompeno y4ebHbiM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus 51a0OpaTOpHBIX pPAadOT oOydaromuics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTEpUCTHUKOM 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTATbHO-PAKTHYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51ab0paTopHBIX pabOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMON 4YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpEeNesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUIINHBI,

— 3aKpeIUICHHEe, PAa3BUTHE M JeTalM3alls TEOPETUYECKUX 3HAHWM, MOJIyYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

TpebOoBaHus K OPOBEIECHUIO J1A00PATOPHBLIX paboT, CTpyKTypa U ¢dopMa OT4eETa O
JmabopaTopHoi pabote, TpeboBammsa K odOpPMIIEHHIO oOTdera o JjabopaTopHoil pabore
COIEPKATCS B CHEAVIOIIUX METOIANYECKUX YKAZAHUIX:

HNuxkeHepHass M koMmObIOTepHass rpaduka. Meroauueckue yKa3aHHUs K BBINOJHEHUIO
nabopatopHbix padot. Yacte 1. Coct: B.I'. ®apadonon, A.I'. Pegopenko, B.A. I'onyokos,
E.E. MaiiopoB, M.B. CoxoJsioBckas. CII0.: 'YAIIL, 2022-64c.



HNuxenepHasd W KoMnblOTepHas rpaguka. Meronuueckue yKa3aHWs K BBIIOJHEHUIO
nabopaTopHbiXx padoT. Yacts 2. Coct: A.I'. @enopenko, B.A. T'onyokos. CII6.: 'YAII, 2022-
85 c.

3aganusl K 1a0opaTOpHbIM paboTaM BbLIAIOTCA HPENOJaBaTeIeM B COOTBETCTBUHU C

TabanIIEH 6.

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOlIUMXCS IO TMPOXOXKIACHUIO KypCOBOTO
MIPOCKTUPOBAHMS/BBITIOJIHEHUS KYPCOBOW PabOTHI (eciiu npedycmMompero y4eOHbIM NIAHOM HO
O0anHOU Oucyuniune)

11.6. Mertoauueckue yKazaHus Jjsl 0OYYaIOIIMXCS 10 MPOXO0KIACHUIO CAMOCTOSITEIHHON
paboThI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMOIHSIET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04Hoil dopMe 00ydeHHs, caMOCTOsATeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy oOydaromierocss (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE pabovyero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allUUd MPUOOpETaeMbIX 3HAHUI, 00ECreurnBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBEHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboTy
00y4JarOIUXCASBISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepual o JUCIUILINHE;

— METOJWYECKHE YKa3aHHUsS MO BBHIMOJIHEHUIO KOHTPOJIBHBIX PaboT (s 00ydJarommxcst
10 3204HON (hopMe 0OyUeHHs ).

11.7. MeTtoauueckue yKazaHus [UIsI OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH TMpPEAyCMATPUBAeT KOHTPOJIb KadecTBa 3HaHUMN
00yJaroIUXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

11.8. MeTtoauueckue yka3zaHus Al O0y4arolIuxcs MO MPOXOKICHHIO MPOMEKYTOUHOMN
aTTeCTallnun.

[IpomexyTouHas  artectanus  OOydYalOmIMXCS — MpeAycCMaTpUBaeT  OIICHHBaHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 0O0y4YeHHs MO AuciuruiiHe. OHa BKIIIOYAeT B
ce0s.

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCA B IMpOIEecce
W3Yy4EeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUsl MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIIO, MPOBOJMUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM WM 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIIMMCS B XO/€ U3yUCHUS
y4eOHOW TUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHas (110 OKOHYaHWU CEMECTpa) OlleHKa 3HaHUH
00ydJaromuMcs 1Mo OTIEIbHBIM pa3fieliaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOM «3aYTeHO»
WJIH «HE 3a4TEHO».

— muddepeHInpoBaHHbI 3aueT — 9TO0 (¢GopMa OIEHKH 3HAHUHM, TOMyYEeHHBIX
06y‘-IaIOI_I_[I/IMCSI HpI/I I/ISYLIGHI/II/I JUCHUITINHBI, HpI/I BBITITIOJIHCHUU KprOBBIX HpOGKTOB, KprOBI:IX
paboT, HAyYHO-UCCIIEIOBATEILCKUX PA0OT U MPOXOKICHUH MPAKTHK C aTTECTAIMOHHOM OIEHKON
«OTIUYHOY, «XOPOIIOY, «YAOBIETBOPUTEIBHOY, KHEYTOBICTBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpamMmy JUCIUILIAHBIL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




