MMWHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHNSI POCCUICKOM
OENEPALTUU
(esepansHOe roCy AApCTBEHHOE ABTOHOMHOE 0OPa30BATENBHOE YIPEKACHHE BEICLICTO
obpasoBaHus
"CAHKT- HFTEPEYPFCKI/II/I TOCY IAPCTBEHHBIA YHUBEPCUTET
ADPOKOCMHUYECKOTO [TPUBOPOCTPOEHHU "

Kagenpa Ne 42

VYTBEPXIAIO
PykoBoauTeNs 00pa3oBaTebHOMH NPOrpamMmbl

JOUEHT, KaH[l. TEXH. HAYK

Jluct cornacoBaHus paboueii mporpaMmbl AUCIUIUTHHE]

Iporpammy cocTaBui (a)

J
Jlo., K. (.-M. H., JOLL. ‘%/

E.A. SlkoBneBa

(ROMKHOCTB, yU. CTETEHb, 3BAHNE) (noxnucek, aata)

IIporpamma on06peHa Ha 3aceiaHuu Kadeapst Ne 42
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3apemyromuii kadenpoit Ne 42

(Muuudanet, Gavumms)

(IOMKHOCTD, y*. CTCTICHB, 3BAHHE)

B.A. Yiakos

(mrmumansn, Qasuin)

&)
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3amecTHTENh JUPEKTOpa HHCTHTde Nodmo metonmueckoit pabore

JIOLIEHT, KaHJ. TEXH. HAYK [%/ ﬂ/’;/ 06.02.2025

A.A. GomeHkoBa

(ngpics)
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HH(‘)OpMaL{HOHHLIC CHUCTEMBI U TEXHOJIOTHH
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HudopMaLHOHHBIE CUCTEMBI B KUOEPHETHKE
HANpPABICHHOCTH
Dbopma 06yueHHSA ouHas
Ton mpuema 2025

Cauxkr-Tletepbypr— 2025

(AOJKHOCTb, Y. CTEMEHb, :uaum( (ﬁ»mncs nara)
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7/

(uuuupanst, Gamuius)



AHHOTALHS

Jucunmmua «CrienuanbHble I[JIaBbl  MaTeMAaTHKH» BXOAUT B  00pa30BaTENbHYIO
IPOrpaMMy BBICHIET0 00pa30BaHUs — IPOrpaMMy MaruCTPaTyphl IO HAIPABICHHUIO MOATOTOBKH/
creranbHOCTH  09.04.02  «MHpOpMAIMOHHBIE CHCTEMBI U TEXHOJOTHH» HAIPaBICHHOCTH
«MHpopmannoHHbIe CUCTEMBI B KHOepHEeTHKe». [luciuiuinta peanusyercst Kadenpoid «Ned2».

JlucunmuinHa HanelneHa Ha pOpMHUPOBAaHHE y BBITYCKHHKA CIETYIOIINX KOMITETECHIIUIH:

VK-1 «CriocobGeH OoCylIeCTBISATh KPUTHUECKUH aHaln3 NpPOOJIEMHBIX CUTyallUid Ha
OCHOBE CHCTEMHOTO IIOAXO0/a, BEIPAOATHIBATh CTPATETHIO NEHCTBHIDY

OIIK-1  «CrocobeH  caMOCTOATENBHO —MPHOOpETaTh, pa3BUBaTh W IPUMEHSTh
MaTeMaTHYeCKHe, €CTeCTBCHHOHAYYHBIC, COIMAIbHO-D)KOHOMHUYECKHE M TpPO(ecCHOHAIbHBIC
3HAHWS VIS PeLICHHs] HeCTaHJAPTHBIX 3a/a4, B TOM YHCIIC B HOBOIl MJIM HE3HAKOMOMU Cpele W B
MEXJHCIUIINHAPHOM KOHTEKCTE).

CozepxaHne IUCHUIUIMHBI OXBAaTBIBACT KPYI BOIPOCOB, CBS3AHHBIX C YIITyOJICHHBIM
U3y4YeHueM pa3fenoB MaTeMaTUKH, HauOojee uacTo HCIOIb3yeMBbIMH B MPAKTHKE
IPUKIATHOTO HH(POPMATHKA.

IIporpamMmoii JMCHUIIMHBL TPEIYCMOTPEHBI CIEAYIOLUIME BHUAbI KOHTPOJS: TEKYLIUI
KOHTPOIIb
yCHEeBAaEMOCTH, TPOMEKYTOUHasl arTecTanus B hopme auddepeHInpoBaHHOrO 3a4eTa.

IIporpaMMoli AMCHIUIIUHBEL MPETYCMOTPECHBI CICAYIONIME BHABI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsI aTTECTALHs B (hOpME dK3aMeHa.

OOmiasi TpyIOEMKOCTh OCBOCHHUSI JUCIMIUIMHBI COCTABISAET 6 3aueTHBIX enuHul, 216
4acoB.

S13b1k 00y4EHHMS 110 JUCIMUIUINHE KPYCCKUI »

1. IlepeueHb IIaHUPYEMBIX PE3YIbTATOB O0YUYCHHUS 110 JUCLUILTHHE

1.1. ey npenopaBaHus JUCLHUIUIUHbL

Llenbio mpernoaBanHus AUCIUILIAHBI SBISETCS 3HAKOMCTBO 00YYaIOIIUXCS C pa3aeaaMu
BBICIIEH aJreOphl, YUCICHHBIMH METOJaMH, YHCIIE IHPOKO UCIIONB3YEeMBIMH B TAKHX 00JIACTAX
HPHUKIAJHOI HHPOPMATHKM KaK CTaTHCTHKA M MAalMHHOE oOydeHue. M3ydeHne OCHOBHBIX
MOHATHH M METONOB MNAHHOH IHUCHUIUIMHEI JaeT IPHOOpETeHHE HABBLIKOB HCIIONB30BAHUS
amnmapata ¥ METOJOB JUCHUUIUIMHBI JUI TOCTPOCHHMS M MCCIENOBaHUs 3a1ad HpeIMETHOH
obmact, (OPMHPOBAHHE HABBIKOB CAMOCTOSATENBHOTO  YIIYOJNEHHS U PacHIMPEHUs
MaTeMaTHYECKNX 3HAHMH M MPOBEACHUS MAaTEMATHYECKOTO MOJICTMPOBAHNS TIPUKIIAIHBIX 331a4

1.2. JlucuuiuiiHa BXOAHT B COCTaB 00s3aTEIBHOI 4aCTH 00Pa30BATEIBHOM MPOrPaMMBbI
BhIcIIero oopaszosauus (naiee — OIT BO).

1.3. IlepedeHb IUIAHUPYEMBIX PE3yIbTATOB O0YUCHHS 110 AUCUUILIMHE, COOTHECCHHBIX C

IUIaHUPYEMBIMHU pe3yibTatamu ocBoenus OIT BO.
B pesynbraTe u3yueHHs AMCHHMIUIMHBI OOYYAIOIIMHCS NOJKEH 00NajaTh CIELyIOMHMU
KOMIIETEHIMAMH MM MX dacTsMu. KoMIeTeHInH 1 MHIMKaTOPBI X JOCTHKEHUS TIPUBEJICHBI B

Tabnuue 1.

TaGHI/II_Ia 1- HepequL KOMHeTeHL{I/Iﬁ 1 UHAUKATOPOB X NOCTUIKCHUS

Kareropus (rpynmna)

Kox n HaumeHoBaHue

Kox u HauMeHOBaHNE HHAMKATOpPA

KOMITETCHIIMU KOMITCTCHIIMU JIOCTHXKCHHSI KOMIICTCHIIH
YK-1.3.1 3HaTh METO/IBI KPUTHUECKOTO
aHaJIM3a U CUCTEMHOTO MOAXO0/1a;
METOJIMKH Pa3pabOTKH CTPaTETuH
JIeMCTBUI JUIsl BBISIBICHUS U PELLICHUS

YK-1 Crocoben . p
MPOOJIEMHBIX CUTYaLUi
OCYIIECTBIIATH
. VYK-1.Y.1 yMeTb UCKaTh HyKHbIE
KPUTHUYECKUI aHAIIN3
HMCTOYHHUKH MH(OPMAIMHU; aHATM3UPOBATH,
YHuBepcaibHbIC MPOOJIEMHBIX
. COXpAHATH H IepeiaBaTh HHPOPMALHUIO C
KOMIIETEHIIMU CUTYaLMii Ha OCHOBE

CHCTEMHOTO TOIX0/a,
BBIpa0aTHIBAThH
CTpaTeruio AeHCTBUH

HCIOJIb30BAaHUEM LIU(PPOBBIX CPE/ICTB;
BbIpabaThIBaTh CTPATETUIO CUCTBUI IS
pelieHust npoOJIEMHON CUTYaLuK
VK-1.B.1 BasieTh HaBBIKAMH CHCTEMHOTO
M KPUTHYECKOTO MBILIICHUS; METOIUKAMHU
TTOCTAHOBKH IIEJIH, OTIPEICIICHHs CIIOCO00B
ee JIOCTHIKEHUsI

O6bmenpodeccroHaabHbIe
KOMIIETCHIIUH

OIIK-1 Cnocoben
CaMOCTOSTENHEHO
npuooperaTh,
pa3BuBath U
MIPUMEHSTh
MaTeMaTH4YecKHe,
€CTCCTBEHHOHAYYHBIC,
COLIMATIBHO-
HKOHOMHUUYECKHE U
npoeccHoHaIbHbIE
3HAHUS TS PCLICHUS
HECTaHJapPTHBIX
3aj1a4, B TOM YHCIIC B
HOBOH HJTH
HE3HAKOMOIi cpejie u
B
MEXKIUCIUTTHHAPHOM
KOHTEKCTE

OIIK-1.3.1 3HaTh MaTEeMaTHYECKHUE,
€CTECTBEHHOHAYYHBIE U COIIMAIILHO-
9KOHOMHYECKHE METO/IbI JIJIst
UCIIOJIb30BaHMUS B MPO(eccnoHabHOM
JIeSITENIEHOCTH

OIIK-1.Y.1 ymers pemiats HeCTaHIapTHBIC
npoQecCHOHANBHBIC 33/1a41, B TOM YHCIIC B
HOBOMW MJIM HE3HAKOMOH Cpesie U B
MEXIUCIMIUIMHAPHOM KOHTEKCTE, C
HPHMEHEHHEM MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX, COIIMAIIBHO-
9KOHOMHUYECKHUX U NMPO(PECCHOHATBEHBIX
3HAHUUN

OIIK-1.B.1 umeTh HaBBIKK
TEOPETHYECKOTO M IKCIIEPUMEHTAIEHOTO
HCCIICIOBAaHUSI OOBEKTOB
npohecCHOHATBbHOI ACSTEIBHOCTH, B TOM
4KCJIe B HOBOM MJIM HE3HAKOMOM CpeJie U B




‘ ‘ MEKIUCHUIUIMHAPHOM KOHTEKCTE

2. Mecto mucuuminHbl B cTpykType OIT
Jlucunminaa Mo>keT 6a3HpoBaThCsl HAa 3HAHMAX, PaHEe MPUOOPETEHHBIX 00yJalOmIMUCS
HPY U3YYCHHUH CIIEIYIOMNX AUCIUTIINH!

3HaHMﬂ, TIOJTy4Y€HHBIC MPU HM3YYEHUHU MaTepuaia JTAaHHOM JUCHHUIUIMHBI, HMEIOT Kak
CaMOCTOATEIIbHOC 3HAYCHUE, TaK U UCIIOJIB3YIOTCA IIPU U3YYCHUU APYTUX TUCHUIIIAH!

3. O06beM U TPYAOEMKOCTb AUCLHUILTHHBI
Jlannble 00 oOmeM 0o0beMe AUCIMIUIMHBL, TPYJAOEMKOCTH OTIEIbHBIX BHUIOB Y4eOHOU
paboThI 110 JUCHHUIUIMHE (M pacIpe/IelICHIe ITOU TPYAOSMKOCTH M0 CEMECTpaM) IPEICTaBICHbI B
Tadnumie 2.

Tabuuua 2 — O6beM U TPYJOEMKOCTh TUCLHHUIUIMHBI

TpynoemkocTh 10

Bupn yue6noit paboTs Bceero ceMecTpam
Nel
1 2 3

Oowasn mpyooemkocms oucyuniuHsl, 6/216 6/216
3E/ (4ac)
U3 Hux yacoe npakmuyeckoii R0020MoeKU
Ayoumopnsle 3anamus, BCEro yac. 34 34
B TOM YHCIIE!

nekuuu (JI), (4ac) 17 17

npaktuueckue/cemunapckue 3amsatus  (113), 17 17

(gac)

naboparopHsle paboTsl (JIP), (dac)

KypcoBoii mpoekTt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac) 54 54
Camocmoamensvnas papoma, Bcero (4ac) 128 128
Buo npomesncymounoii ammecmayuu: 3auer,
mudd. 3ager, sx3amen (3auer, [Audd. 3ay, DK3. OK3.
DK3.*%)

P ™
le/IMe‘IaHl/IE: KaHIMJAATCKHUH SK3aMCH

4. CojaeprkaHue JUCHUIUIMHbBI
4.1. PacmpenenceHue TPYJOEMKOCTH AUCIUIUINHBI O PasjenaM U BHIaM 3aHATH.
Pazzernsl, TeMbI AUCHHUIUIMHBI X UX TPYIOSMKOCTh IIPUBEICHEI B TAOIHIE 3.

Tabuuia 3 — PaSIleJ'ILI, TEMbI JUCHMIUIMHBL, UX TPYJTOEMKOCTH

»

>

»,

»,
»,

Pazzesbl, TEMbI JUCIUILIHHBL Jexwan | T13(C3)| - JIP KIT CPC
i (gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paszzen 1. JudpdepenimanbHbie ypaBHEHHUs IEPBOTO 6 6 40
TOpsAKa.

Pasnen 2. Juddepeninanbabie ypaBHSHHUS BBICIIHX
TIOPSIJIKOB.

Tema 2.1 Tuddepenrmanbubie ypaBHEHHS BBICIINX
TNOPAAKOB. OCHOBHBIE TTOHATHS U onpeneneHus
Tewma 2.2 JIuneiiHble 0qHOpOHBIE AU DepeHIHanbHbIC 6 6 30
YPaBHEHHS N — IO TOPs/IKa

Tewma 2.3 JIuneiinbsie HEOJHOPOAHBIC
udGepeHInaIbHbIe ypaBHEHHS /1 — O MOPSIIKa C
MOCTOSIHHBIMU KO3((DHILIMEHTAMH.

Paznen 3. OnepaTopHsIii METOJT pelICHHS

o 2 2 30
JubdepeHnanbHbIX ypaBHEHUH.
Pasnen 4. MeTos! pemeHuii cucreMm

o 3 3 28
b depeHInanbHbIX ypaBHEHUH
Hroro B cemectpe: 17 17 128

Hroro 17 17 0 0 128

IIpakTuueckas HOArOTOBKA 3aK/IIOUaeTCs B HEMOCPEICTBEHHOM  BBIIOJIHEHHU
o0ydJaromMMUCS ~ ONpENENeHHBIX  TPYHOBBIX  (DYHKIMH,  CBSI3aHHBEIX ¢  Oymymieit
PO eCcCHOHAIBHOM IEATEIBHOCTBIO.

4.2. CopeprxaHue pa3/ieiioB U TEM JICKIMOHHBIX 3aHSITHIA.
CojepixaHue pa3iesioB U TeM JCKLIHOHHBIX 3aHATHIl IPUBEICHO B TabMIE 4.

Ta6nuna 4 — ConepkaHue paszeoB U TeM JEKIIMOHHOTO UK

Howmep paznena Haspanue u conep:xanue pa3aeaoB U TeM JICKIIMOHHBIX 3aHATHH

1 Tema 1. Juddepenunanbabie ypaBHeHHs] NepBOro Iopsiaka.
OCHOBHbIE TIOHATHS W OIpEJEIeHUs. 3ajaud, HPUBOAAIIME K
nuddepeHnHanbHEIM yPaBHEHUAM HepBoro mopsiaka. OCHOBHbBIC
HOHSATHS OOBIKHOBEHHBIX JH(P(EepeHINAIBHEIX yPaBHEHUH IEPBOTrO
nopsaka. Ilocranoska 3amaun Komm. Teopema cymiecTBoBaHHS 1
€IMHCTBEHHOCTH penreHust. O0Iee 1 4acTHOE PEIICHUs, 00Ul 1
YaCTHBII MHTEerpaibl. ['eoMeTpryeckuii cMbIci OOLIEro HHTErpasa.

VpaBHeHUsl ¢ Pa3feNAIOUIMMMCS [EPEMEHHBIMH, OJHOPOJHbIC
mubdepeHnanbHble  ypaBHEHHUs,  yYpaBHEHUs B IIOJHBIX
maddepennnanax.  JluneiiHble aud@epeHInaIbHbIe  ypaBHEHUS
1epBOro nopsaka M ypasHeHuss bepnymn. Pemenue nuneiHbIX
YpaBHEHHI METOAOM BapHallM¥ MPOU3BOJIBHONW  IOCTOSHHOM,
METOoJIoM Tpou3BesieHuil. Ypasnenne Kiepo, ypaBnenne Pukarth.

IpakTuueckue 3a/1auH, MPUBOASIIAECS K peuIeHuIo
JuipepeHIMAIBHBIX YPAaBHEHHUI.
2 Tema 2.1 Iupdepenunaibabie ypaBHEHUsI BHICHIUX HOPSIIKOB.

OCHOBHbIE MOHSITHSI ¥ OTIpe/Ie/IeHUsI

Juddepennmanpaple  ypaBHEHHs BBICIIMX HOPAAKOB. DopMbl
3amucH IudQepeHIHaTbHOro ypaBHeHHs n-ro mopsaka. Obmee u
yacTHoe pemienus. Ilocranoska 3amaun Komm, kpaepoii 3azaum.
WHTErpupoBaHne METOJIOM MOHIKEHUS mopsjka. IIpakruuyeckue
3ajayM, NpUBOAIIMECS K - pemeHuro  auddepeHnuanbHbIX
YpaBHEHU.

2 Tema 2.2 JInneiinbie oqHOpoHbIe AU depeHHATbHbIE
YPaBHEHHsI N—T0 MOPSIAKA

Jluneiinpie onHOpoxHbIe AU GbepeHIanbHbIe YpaBHEHHS N — I
nopsiika.  OOmime CcBOWMCTBA pEIICHHH JMHEHHBIX OJJHOPOJIHBIX




muddepeHIMaNbHBIX  ypaBHEHHMH n  — r0 nopsaka. [lonstue
(byHIaMEHTaIbHONW CHCTEMBl DCILICHHIl JIMHEHHOrO OJHOPOJHOI(
b depeHInanbHOro ypaBHEHHs N — IO MOPsJIKa, €€ TIOCTPOCHUE JUs]
yYpaBHEHHI c MOCTOSIHHBIMU Kod(duIeHTaMN
XapakTepuCcTHYEeCKOe  ypaBHEHHE. BHJ  YacCTHBIX  pEIICHHI]
JIMHEWHOTO OJHOPOAHOro JuddepeHanIbHOr0 ypaBHEHHs N — I
nopsiika B 3aBHCHMOCTH OT BHJA KOPHEH XapaKTepHCTHYECKOI(
ypaBHeHusl. [IpakTuueckue 3a1aqd, MPUBOJSIIMECS K PEIICHHI
U pepeHIIaIbHBIX YPAaBHCHHUI.

PpazaenaromuMUcs MIEpEMEHHBIMY, | 3a/1a4
ypaBHEHHS B TIONHBIX AU(HEpPEeHINANOB,
OJIHOPOJTHBIC YPABHCHHUSI)

2 | Pemenne nubdepeHnnaibHbIX ypaBHeHHH | PemeHue
IEPBOro NOpsKa (IMHEHHBIE OAHOPOIHBIE | CHTYAIIHOHHBIX
YpaBHEHUE, JIMHEUHBIC YPaBHEHUS IIE€PBOT0O 3aa49

nopsijika, ypaBHeHHe BepHyiun, ypaBHeHUs
Knepo, ypaBuenne Puxartu)

Tema 2.3 JInHelinble HeOAHOPOAHBIE TU(depeHInaIbHbIE
YPaBHEHHs1 1 — I'0 NOPAJIKA € NOCTOSHHBIMH K03 punmenTamu.
JlnneiiHple HeomHOPOAHBIE MU depeHINaIbHbIe YPaBHEHHS 71 — IO
Mopsi/IKa ¢ MOCTOSIHHBIMU KO3 duumeHtamu. Teopema o cTpykType
O0IIEero peuieHnst TaKUX ypaBHEHHMH. MeToa moadopa 4acTHOroO
pemieHuss  (METOA  HEONpPENETICHHbIX  KOA(D(GUILMEHTOB) Uit
Pa3sIMYHBIX CIEHMAbHBIX BUAOB MpaBoil wactu. JIuneiinble
HeoHOpoAHbIe AudhepeHInanbHble ypaBHEH!s BTOPOro MOPs/IKa.
Metos; Bapualuy IPOM3BOJBHBIX MOCTOSHHBIX. IIpakTnHueckue
3ajaud, NpUBOMANIMECS K  pemeHuto  IuddepeHIHanbHbIX
YPaBHEHUIA.

3 Peienue JIMHEHHBIX OIHOPOJHBIX | Pemenune
YPaBHEHUE BBICUINX IMOPAAKOB. CHTyaHHOHHLIX
3a1a4

4 | Pewenne JIMHEHHBIX HEOJHOPOJHbIX | Perenne

AnQdepeHIMabHBIX  YPABHEHHIT  N-TO | CHTyaIllHOHHBIX
TIOPSIKA C OCTOSHHBIMU KOOGUUMECHTAM | 3579y

5 | Pemenune puddepeHnnanbHelx ypaBHeHUi | Perienue
OIePaTOPHBIM METOJIOM CUTYAI[MOHHBIX
3aJ1a4

Tema 3. OnepaTopHslii MeToa pemienust AuddepennnaaIbHbIX
YPaBHeHHUI

TIpeoOpaszoBanue Jlammaca m ero cpoiicTBa. Tabiuia HEKOTOPBIX
n3o0paxkenuil. HaxoxnaeHue opurunana Mo  MU300paKeHUIo
IIpumeHeHnne  ONEPAaLMOHHOIO  MCUHMCIEHHMS K PEIICHUIY
TG PepeHITNATIbHBIX YPaBHEHUH M MX CUCTEM

6 | Pemenne  cucrem  gubdepeHumanbHbx | Pemenne
ypaBHeHHIL. PelICHHe  MPAKTHYCCKNX 32124, | CHTyalMOHHBIX
MPHBOJISILIIXCSI K CHCTEMAM | 33713y
JudepeHIanbHbIX ypaBHEHUH

Bcero

Paznen 4. Pemenne cucrem updepeHunanbHbIX YpaBHEHMI
Cuctembl  nuddepeHINaIbHBIX  YPaBHEHHH, OCHOBHBIC —ITOHSTHSL
¢yHoameHTanbHas — cucTeMa  pemreHmit.  ['eomerpuueckas u
MeXaHMuYeCKas MHTEpIpeTalus pelleHus cucteM. Pemenue 3anay
Komm. Meroasr penrennst cucteM audhepeHIManbHbIX YPaBHECHHMI
Meron Diinepa, MeTOJH MOJCTAaHOBKH, IPUMECHEHHE ONEPaTOPHOrQ

4.4. JlabopaTopHbIe 3aHATHUS

TeMbl 1a00PaTOPHBIX 3aHATUI U UX TPYJOEMKOCTh IIPUBE/ICHBI B TA0IHLIE 6.

Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTh

Ne TpynoeMKoCTb,

HaumenoBanue 1abopaTopHbIX paboT

/i (uac)

13 Hux
MPAKTUYECKOM
MIOATOTOBKH,
(uac)

Ne
paszena
TTCIIAT

JIMHBI

Y4eOHBIM IUIAHOM HE MPEyCMOTPEHO

Bcero

MeToja. Pemenne  cumcTeMbl  CBEJCHHEM K OJIHOMY)|
quddepeHnnanbHOMy  YPaBHEHHMIO — BbICHIEro  mopsiaka.  MeTon
MHTETPUPYEMBIX ~ KOMOHMHALMIA. Pemenne JMHEHHBIX ~ CHCTEM|
Ju(dEepeHINANBHBIX  YPaBHEHHIL. IIpakTHyeckue  3amaum
NPUBOMSIINECS] K  PELICHHIO  CHCTEM nuddepenmanbHbIX
YpaBHEHUI.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHATHS
TeMbl IPaKTHYECKHUX 3aHATUH H HX TPYLOSMKOCTb IIPUBEIEHEI B TaOJIHIE 5.

Tabnuua 5 — [IpakTHyeckue 3aHATUS U UX TPYJOEMKOCTh

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHIIOIHCHUE KYPCOBOI pabOTHI

V4eOHBIM IITAHOM HE MPEIyCMOTPEHO

4.6. CamocrosTensHas padoTa 00yJalomuxcs

Buiel caMocTosITebHOIM pabOThI U €e TPYA0EeMKOCTh TIPUBEJICHBI B TaOmuIe 7.

Tabnuna 7 — Buasl caMoCTOSTeNbHOM paboThI U €€ TPYJOeMKOCTh

. Bceero, | Cemectp 1,
Buz camocTosiTesIbHON paboTh

N3 Hux No
o Dopmbl Tpynoem | npakruuec a3)1_ena
W TeMbl IPAKTUYECKHUX 3aHSATUI MPAaKTHYECKUX | KOCTb, KO lzjmcunn
3aHATHI (4ac) | MOArOTOBK
JIHBI
, (4ac)
Cemectp 5
1 | Pewenune uddepenunansubix ypaBHeHHH | Pentenue 3 1
(ypaBHEHHS.  C | CHTYallMOHHBIX

4ac 4ac
1 2 3
M3ydeHue TeOPETHIECKOro MaTepuana 34

jqucuumubbl (TO)

Kypcosoe npoekruposanue (KII, KP)




PacuetHo-rpaduueckue 3amanus (PI'3)

Brmonuenue pedepata (P)

IToaroroBka K TEKyIIeMy KOHTPOIIO

ycnesaemoctu (TKY) 32

Jomaminee 3ananue (J13) 34

KonTtponbHble paboTs! 320uHKKOB (KP3)

[TonroroBka K MpoOMeKyTOUHOM

arrecrauu (ITA) 28

Bcero: 128 128

5. IlepeueHs yueOGHO-METOJUIECKOTO 0OSCICUCHHUS
UTSL CAMOCTOSITENBHOM PabOThI 00YYAOIIHXCS [0 TUCIUILIAHE (MOIYITIO)
Y4ueOHO-MeTOIHIEeCKHEe MaTepHaIbl JUIsl CaMOCTOSITEIbHOH paboThl 00yYaromuxcs yKa3aHbl B
ma. 7-11.

6. IlepedeHp MEYATHBIX M AICKTPOHHBIX YYCOHbBIX H3AaHUI
IlepedeHb meUaTHBIX U AJICKTPOHHEIX YUCOHBIX U3IaHUH IpUBeIeH B Tabuune 8.
Tabuuna 8— [lepeyeHb MeyaTHbIX U AIEKTPOHHBIX YUeOHBIX U3JaHU

c. - ISBN 978-5-9275-3118-9. - Teker :
anekTpoHHsbIid. - URL:
https://znanium.com/catalog/product/1088
111— Pexunm f0CTyma: 110 MOJNUCKE

https://znanium.com/catalog/product/926 | Tutos, K. B.  KowmmbrorepHas
480 MaTeMaTHKa: Vuebnoe nocooue/
K.B.Tutos - M.: MIl PUOP, HUIL
NH®PA-M, 2018. - 261 c. (Bsicuee
obpasosannue). - ISBN 978-5-369-01470-
7. - Tekcr : nekTpoHHsbIid. - URL:

https://znanium.com/catalog/product/9264
80—PerkuM J10cTyma: 1Mo MOAIKCKE.

KomgectBo
IK3EMIUBIPO
BB
ouomoTexe

Bubnuorpapuueckas ccpuika (kpome
IICKTPOHHBI
X
SK3EMIULIPO
B)

Hludp/
URL agpec

7. IlepedeHb 2MEKTPOHHBIX 00PAa30BATEIBLHBIX PECYPCOB
HH(OPMALIOHHO-TeIeKOMMYHHKAIIMOHHOI ceTH «HTepHeT»

ITepeuens 3JIEKTPOHHBIX 00pa3oBaTEIbHBIX pecypcoB HUH(POPMAIMOHHO-
TENICKOMMYHUKAIMOHHOH ceTn «lIHTepHeT», HEOOXOOUMBIX U1 OCBOCHHS JUCIHILIHHBI
HpHBEJIEH B TabuuIe 9.

Tabmuma 9 — TlepedeHb SIIEKTPOHHBIX O0Pa30BATENBHBIX PECYPCOB HH(OPMALMOHHO-
TEJICKOMMYHHUKALOHHOM ceTn «HTepHeT»

https://znanium.com/catalog/product/190 | 3enxo, ~A. B.  Berucnutensras
2582 mateMatuka g IT-cnenuansHOCTEH
yuebHoe nocobue /A. B. 3enkoB.-Mocksa
; Bonorma : Uudpa-Umxkenepus, 2022. -
128 c. - ISBN 978-5-729-0883-7. - Texcr :
251eKTpoHHbIH. - URL:
https://znanium.com/catalog/product/1902
582— PexuM JI0CTyma: 1o MOAMHCKE.

URL anpec Haumenosanue

hitp://window.edu.ru/ Becnnam'e'm 3JIeKTpOHHas OGubiMoTeKa oHaiil "EHoe 0KHO K 00pa3oBaTe/ibHbIM
pecypcam

https://www.intuit.ru/ Hauuonanbblit OTkpbIThid YHHBepcuTeT "MHTYUT"

https://elibrary.ru/ eLIBRARY.RU - Hayunas siekTpoHHast 6ubiuoTexa

http://lib.guap.ru/ bubanoreka ['YAII

https://znanium.com/ DieKTpOHHO-OHbIIMOTeYHas cucTeMa Znanium

https://e.lanbook.com/ OBC Jlanb

https://www.book.ru/ BOOK.RU - coBpemeHHas 9IeKTPOHHAs GHONHOTEKA [T BY30B H CCY30B OT
npaBooOIaaTENst

https://urait.ru/ ObpaszosatenpHas miatdopma FOpaiir

http://www.iprbookshop.ru/ | Daekrpontno-6ubmamoreynas cuctema IPR BOOKS

https://znanium.com/catalog/product/101 | I'noankas, A. II. Beruciurenbabie

3723 MojieIIn:yue6Hoe nocobue/A.I1.
I'nmoBankas.-Mocksa: THOPA-M, 2021. -
395c¢.-Bricuee oOpazoBaHue:
bakanaspuar).-DOI
10.12737/1013723.-ISBN 978-5-16-

014981-3. - Teker : anekrponHsIif. - URL:
https://znanium.com/catalog/product/1013
723-PesxnM JIOCTyIIa: 1O MOJITHCKE.

8. IlepeucHb HH(POPMALIMOHHBIX TEXHOIOT Ui
8.1. IlepedeHp IpPOrpaMMHOrO 0OECIICYEHHMS, HCIIONB3YEMOrO IIPH  OCYIIECTBICHUH
00pa30BaTENIBHOrO MPOLIECcca 110 JUCIUILIHHE.
ITepeueHb UCIIONB3yeMOro IPOrPaMMHOT0 00ecTiedeH s npecTaBieH B Tabiuue 10.

Tab6unuia 10— IepeueHb MpOrpaMMHOTO 00ECIICUCHHS

No i/mt HawnmenoBanue

He npenycmorpero

https://znanium.com/catalog/product/108 | Illabapumna, n. C. OcHoBbI
81 1 1 KOMHL}OTCpHOﬁ MaTCMaTHKH. 33.[[3‘{1/[
CHUCTEMHOI'0 aHallu3a W  YyIPaBJICHUSA:
yuebnoe nocodue / M. C. Illabapmnna, E.
B. Kopoxosa, B. B. Kopoxos; FOxwusbrii
¢enepanbublil yHuBepcureT. - PocTos-Ha-
Jowny; Taraupor : N3narensctso FOxHOro
¢denepansHoro yumsepcurera, 2019.-142

8.2. Ilepeuenn HHGOPMALOHHO-CIIPABOYHBIX CHCTEM,UCIOJIB3YEMBIX pu
OCYIIIECTBICHIN 00pa30BaTEILHOTO POIECca TI0 AUCIIHILUIHHE

IlepeueHb HCHONB3YEeMBIX HH(POPMAIMOHHO-CIPABOYHBIX CHCTEM HPEICTAaBICH B
Tabnune 11.

Ta6auna 11— Ilepeyenp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne /it HaumenoBanue

He npexycmorpeno




9. MarepuaibHo-TeXHIYeCKas 6a3a
CocraB  MaTepualbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Al  OCYLIECTBICHUS
00pa3oBaTeIBHOTO MpoIiecca M0 TUCHHUIUIMHE, TIPeCTaBlieH B Tabuie 2.

Tabauna 12 — CocTaB MaTepHalIbHO-TEXHUYECKON 0a3bl

OrieHKa KOMITIETSHITNH

XapaxreprcTrka chOPMUPOBAHHBIX KOMIICTEHITHIA
5-GayuibHast 1IKasa parrep bop

Ne HanmeHnoBanue coctaBHOI yacTi Howmep aynuropun
/i MaTepUaIbHO-TEXHUYECKOU Oa3bl (1p1 HEOOXOTUMOCTH)

HAaIpaBJICHHUS;

— ¢11a00 apryMEHTHPYET Hay4YHbIC ITOJIOKEHHUS;

— 3aTpyaHACTCS B (QOPMYIUPOBAHUHN BEIBOJOB U 000OIICHHIA;

— YaCTUYHO BJIAJIeeT CHCTEMOM CHEeHAIN3UPOBAHHBIX MOHATHH.

1 | ®oun ayauropuit ['YAII (kad.42) mst npoBeaeHus
JICKIOHHBIX U MPAKTHYECKHUX (CeMUHAPCKUX) 3aHATHIL

10. OrneHouHbIE CpeACTBa IS IIPOBEACHMUS IPOMEKYTOUHO aTTeCTaluy
10.1. CoctaB OICHOYHBIX CPEIACTBAJISL TPOBEJICHUS MPOMEKYTOUHOM AaTTECTAluH
00y4aromuxcs 10 AUCIUILTHHE IPHUBeeH B Tadimme 13.
Ta6uuua 13 — CocTaB OLEHOYHBIX CPEACTB VIS IPOBECHUS IPOMEKYTOYHOU aTTeCTalluK

— 00y4aroNMiicsi HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrPaMMHOTO
Marepuana;

— JIOIyCKAeT  CYyNICCTBCHHbIE  OIMMOKM ¥  HETOYHOCTH  HPH
paccMOTpeHHH POOIEM B KOHKPETHOM HAIPABIICHUI,

— HCTIBITBIBACT TPYJHOCTU B MPAKTHICCKOM MIPUMCHEHUH 3HAHHMIA,

— HE MOXXET apryMEHTHUPOBATh HAYYHbBIC MTOJIOKCHHUS;

— He (opMyIIUpyeT BBIBOAOB M 0000IICHHIA.

ey IOBICTBOPUTEIILHO»
«He 324TEHO»

Buj npomexxyTo4yHOI aTTecranuu IlepeueHb OLIEHOYHBIX CPEICTB
DK3aMeH Crucok BOIPOCOB K 3K3aMEHY;
DK3aMeHAIMOHHBIE OUIIETHI;
Tectsl.

10.2. B kauecTBe KpHTEPHUEB OLCHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHSI)
KOMIIETEHIINH 00yJaromMMICs NpUMEHseTcs S5-0anipHas IIKana OIEHKH C(OPMHUPOBAHHOCTH
KOMIIETEHIIMH, KOTOpas npuBejeHa B Tabnuie 14. B TeueHne cemecTpa MOKET UCIOJIb30BATHCS
100-6anpHas ~ mKaga — MOTYJIBbHO-DEHTHHTOBOM  CHCTEMBI ~ YHHMBEpPCHTETa,  IIpaBHIIA
UCIIONB30BAHUs KOTOPOH, yCTaHOBJIEHbI COOTBETCTBYIOIIMM JIOKAJAbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabumuia 14 —Kpurepun olieHKN ypoBHs C()OPMHPOBAHHOCTH KOMIIETEHIIMH

OrieHKa KOMIICTSHITHN

F . XapaxrepucTuka c(h)OpMUPOBAHHBIX KOMITCTCHIH

— oOyuaronmiicst TIyOOKO M BCECTOPOHHE YCBOMJ HPOrPaMMHBIH
MarepHa;

— YBEPEHHO, JIOTUYHO, MTOCIICA0BATEILHO U TPAMOTHO €T0 M3JIaraeT;

— ONMHUPAsCh HAa 3HAHHS OCHOBHOM M [OIMOJHUTEIBHOU IJIHTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MMOJOKEHHS C MPAKTHICCKON
NEATENbHOCTBIO HATIPABICHHS;

— yMeJI0 00OCHOBBIBAET U apI'yMEHTHUPYET BBIIBUIAeMbIC UM HIICH;

— JIeJIaeT BBIBOJIBI U 000OIICHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIEIHATN3UPOBAHHBIX MMOHSITHH.

«OTJIMIHO»
«3a4YTCHO»

— o0ydaromuiicsi TBEpIO YCBOMII MPOrPAMMHBIN MaTepHal, TPaMOTHO U
10 CyHIECTBY W3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
TTUTEPATYPHI;

— HE JI0MYCKAeT CYLIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSI C IPAKTUYECKOH JEATEIBHOCTHIO
HAMpPaBICHHS;

— apryMEHTHpPYeT HayJIHBIC TOJIOKSHNS;

— JIeNaeT BLIBOIBI M 0000IIEHNS;

— BJIQJICCT CUCTEMOH CIELNAIM3UPOBAHHBIX MOHATHH.

«XOpOILLIO»
«3a4YTCHO»

— 00y4Jaromuiics yCBOMJI TOJBKO OCHOBHOH NMpPOrpaMMHBIN MaTepuai,
[0 CyLIECTBY H3]IaraeT €ro, ONMpasCh HA 3HAHHUS TOJILKO OCHOBHOM
JITEPATYPBbI;

— JIOITYCKAeT HECYIIECTBEHHbIC OMMOKN M HETOYHOCTH;

— WCMBITHIBACT 3aTPYAHCHUS B TPAKTHYCCKOM TNPHMCHCHUM 3HAHHUIA

«YHOBJICTBOPHUTEIILHO»
<«GaYTCHO»

10.3. TunoBsle KOHTPOIbHBIE 3aJaHHs M HHBIE MaTEPHAIIBL.
Bompocs! (3agaun) [uist 9K3aMeHa Ipe/ICcTaBIeHb! B Tadaume 15.
Tabnuua 15 — Bornpocs! (3aga4un) [uist 5K3aMeHa

Kon
Ne m/m [epeuens BonpocoB (3axa4) st 3a4era / mudd. 3agera HEHKAETOpA
1. CobcTBeHHBIE 4HCIIa M COOCTBEHHBIE BEKTOPI MATPHIIBL. YK-1.]1.1
2. ITpumeHeHne GpyHKIMIA OT MaTPHIL IPH PEIICHUN JNHEHHBIX VK-1.4.1

T epeHINATBHBIX YPABHEHUH.

2 IIpumeHeHne cOOCTBEHHBIX YMCENT U COOCTBEHHBIX BEKTOPOB YK-1.11.2
JUIsl TIPUBEJICHHSI KPUBOM BTOPOI'o MOPsIKa K KAHOHUUECKOMY
BUJLY
[IpumeHenne cOOCTBEHHBIX YHCEN M COOCTBEHHBIX BekTOpoB| YK-1.J1.2
ULt IPUBEICHUS] MOBEPXHOCTU BTOPOrO MOpPSAAKA K
KaHOHUYECKOMY BHJLY

1 HopMbl BEKTOPOB U MaTpHuIlL. OIIK-1.3.1

2 Ob6mee, yacTHOE, 0cob0e pemenue quddepeHnaaTLHOro OIIK-1.Y.1
ypaBHEHUsI

3 CeomeTpuueckuit M MexaHudeckuii cmbica obmiero unterpana| OITK-1.Y.1

HIpumepsr.

4 XapakTepuCTHUECKHI U MHHHMAIbHBI MHOrowreH Marpunsl. | OITK-1.B.1

5 CymHocTh onpezneneHus GyHKIUH oT MaTpul] 1 BosMokHoCTh | OINK-1.3.1
WHBIX ONpe/eICHUI.

6 OcHOBHBIE HOHATHS U onpeeneHns 3axaun Komm YK-1.]1.1

7 Mertons! penrennst nudQepeHIHaTbHBIX YPaBHEHHH IEPBOTO YK-1.4.1
HOpsiiKa. Y PaBHEHUS C Pa3IeIIIOMUMUCS IePEMEHHBIMHI

8 IpeobpazoBanne Jlamaca u ero coiictsa. Tabmiuia vexkoropeix | YK-1.70.2
n300paKeHHUIA.

9 VYpaBHenue bepHyum. MeToasl  pemieHus ypaBHeHus| YK-1./1.2
beprysum.

10 Pemienne  nuHEHHBIX  ypaBHeHud — mertogoM  Bapuanmy OITK-1.3.1
IPOU3BOJILHOM MOCTOSHHON, METOIOM IIPOU3BE/ICHHU.

11 IIpeoGpasosanue Jlamiaca u  ero cBoiicrBa. Haxoxnenue| OTIK-1.V.1
OpUTHHAJTA 110 U300PAKECHUIO

12 Vpasuenue Kiepo, ypaBHenne Pukartu OIIK-1.Y.1

13 Meromst  Pynre-Kyrra u  cmoco6br  ydera  ommbok | OITK-1.B.1
UHTEIPUPOBAHNUS STHMH METOAMH.

14 Ceenenuie 3amaun Komm ans ypaBHenus n-ro nopsaka k ITK-13.B.1
3agade Komm 115 cucTeMbl ypaBHEHHUH IEPBOTO MOPSIIKA.




15 TIpakTveckue 3a/1a4H, TIPUBOISATIIHECS K pemenmio| OINK-1.3.1

JuddepeHmanbHbIX ypaBHeHUI. [Ipumepsl.

16 Tlpaktuueckue 3aaaud, upuBoisimmecs K pemennto cucrem OIIK-1.Y.1

JudepeHInanbHbIX YPaBHCHUH.

17 ITpumeps! TpuMeHeHHs onepaTopHOro Merona B npaktndeckux| OIK-1.Y.1

3a/1a4ax (T€OpHsl yIpaBICHHE, IIEPEIaTOUHbIC (PyHKIIHN)

18 . Ilpumenenue onepauuonHoro wucuucienus k pemennro| OIIK-1.B.1

JudepeHInanbHbIX  ypaBHEHUH M UX CHCTEM

BeiOepure 1 nmpaBrmiibHBIT OTBET. 3a1a4a HAX0XKICHHS YACTHOTO PEIICHUS

i GepeHIHATBHOTO YPaBHEHHS, YI0BICTBOPSIONIETO 3aIaHHBIM Ha4aJIbHBIM
YCJIOBHSM Ha3bIBAETCs 3a/1aueii:

1) Capproca 2)Kommu 3) Jlamiaca

VK-1]1.1

Bompocs! (3agaun) s 3auera / nud¢. 3auera npeacTaBiIeHs! B Tabnuie 16.
Tabauia 16 — Bonpocs! (3agaun) uis 3auera / nud¢. 3auera

Ne /it

[lepeuens BompocoB (3axa4) st 3auera / nudd. 3adera

Kon
HMHJIMKaTOpa

YueOHBIM IIIAHOM He TIPEAyCMOTPEHO

Ilepeuens TemM mI1 KypcOBOTO IPOEKTHPOBAHMUS/BBINOIHEHHS KypCOBOH paOOTEI
npecTaBiIeHs! B Tabmuie 17.

Tabauma 17 — [lepedeHs TeM UL KypcOBOIO IPOCKTHPOBAHHS/BBIIOIHCHUS KyPCOBOH pabOTEI

No /m TIpumepHBIit TepedeHs TeM /I KyPCOBOTO IPOCKTHPOBAHHS/BBITOIHCHHS
- KypcoBOH paboThI
Y4eOHBIM [UIAaHOM HE IPETyCMOTPEHO
Bompocsl Uit TpoOBEAEHMS NPOMEKYTOYHOH aTTECTAlMM B BHIE TECTUPOBAHUS

MpeACTaBIeHbI B Tabnuie 18.

Tabnuma 18

— IIpumepHbIii IepeueHb BOIPOCOB JUIsl TECTOB

Yewm siBisieTcst ocoboe peurenue auddepeHmansHoro ypapuenus? Jlaiire|
a3BEPHYTHIii 0TBET

VK-1].1

Jlans! muddepeHuanbable ypaBHSHUSI PAa3HBIX IOPSIKOB. PacmonokuTs
[THITBI yPABHEHMS B OPSIAKE BO3PACTAHMS KOJIMYECTBA HEM3BECTHBIX
[OCTOSIHHBIX, KOTOPBIC MOSBIISIOTCS IIPU HAXOXKICHUH PEIICHUS:

A) ypaBHEHHE C pa3JICIAIOMNMUCS TIEPEMEHHBIMH TPETHETO MOPSIIKA

B) ypaBHenue bepryiuu (epBoro mopsiika)

B) nuneitnoit HeoguopoaHOE U hepeHnNnaNEHOEe YpaBHCHHE BTOPOTO
MOpsiIKa ¢ MOCTOSHHBIMU  KOA(Q(GUIIEHTaAMHI

I') nuHeliHOE 0IHOPOIHOE ypaBHEHHUE YETBEPTOrO MOPS/IKA.

VK-1J.1

IpounTaiite Tect. Beibepure HECKOIBKO MPABUIIBHBIX OTBETOB. [laHbl
lypaBHeHMs. Beibepure cpean HUX auddepeHnanbHble ypaBHeHHs
BTOpOro nopsiake. OTBET 3alUIINTE B BUJE IIOCIEA0BATEILHOCTH OYKB
lclieBa HATIPaBO:

A)y +4y7+20y=0

B) dy—3x*ydx =0

B))" ctg3x+)y' =0

DY+ =)

VK-1.]1.2

Noe /it

IIpumepHslii epeueHs BOIPOCOB Ul TECTOB

Kon
HHJIMKaTopa

1

ITpounrats TecT. BEIOpaTh OAMH NPaBUIBHBIA OTBET
Uro 03HaYaeT peluTh CUCTEMY HEIMHEIHBIX YpaBHEHNI?
(1) HaliTH YKCIIO, YIOBIETBOPSIOLICE CUCTEMY C TOYHOCTBIO £

(2) HaiitH BekTOp X = [x1,22,75,..., Iﬂ], YJIOBIIETBOPAIOLIHH
CUCTEMY C TOYHOCTBIO £
(3) HaliTH YHCIIO0, yIOBICTBOPSIOIICE CHCTEMY

(4) Haiith BexTOp X = [z1, 22,33, . .., Iﬂl YIOBJIETBOPSIOIIHH
cucTeMe

VK101

Jl1s1 yeTbipex aupdepeHunaIbHbIX ypaBHEHHIT HE00X0AMMO PEIIUTH
Bagauy Komn. Onpese/uTs, kakoe KOJIHYECTBO HAYAIbHBIX YCI0BHIi
Heo0X0AMMO /Uil pemieHns 3a1aun Komu 1151 Kaska0ro ypaBHeHusl.
IPacroJIosKNTh ypaBHEeHHsI B TOPSIIKEe BO3PACTAHHSI HEOOXOIUMBIX
lycI0BHii

|A) ypaBHEHHUE C pa3Ae/AIOMUMUCS IEPEMEHHBIME TPETHETO IOPSAKA

B) ypaBuenue bepuyinu (mepBoro nopsiaka)

B) nuneitnoit HeogHopoaHoe MU hepeHInaTEHOE YpaBHEHHE BTOPOTO
MOPsIIKA C IOCTOSTHHBIMU K03 (HIIieHTaMu

I') nuneiliHOE OXHOPOIHOE ypaBHEHHE YETBEPTOTO MOPSAKA.

VYK-1.]1.1

TIpounTaiite Tect. OnpenesnuTe THI KAKA0TO U3 JaHHBIX ypaBHeHHUIT. OTBET
3aMUIIATE B BUE TTOCIEA0BATENLHOCTH Map Hudp 1 OyKB:
1. y'= 2 isind
X X
2. Y +y-x7"=0
3. x(y2 —4)dx+ydy =0

X .
4. y’+1 Y arcsinx

A)ypaBHEHHE € Pa3ICIAIOIIMUCS ICPEMCHHBIMH;
B)oanopoaHoe ypaBHeHHE IEPBOTO MOPSIIKA;
B)nuneiinoe ypaBHEeHHE IEpBOTO MOPSIIKA;
I')ypasuenne bepHyuim.

VK-1.]1.2

CXOJUTCS K HCKOMOMY PEIICHUI0?
(1) obmacTero pacxoxaeHUH
(2) obacThI0 CXOAUMOCTH
(3) 3aMKHYTBIM HHTEPBAJIOM
(4) MOJYIIOCKOCTBIO

. ] -
Kak HaseiBactcss 00MACTh, B KOTOPOH HAYANBHOC MDHOIHAKCHHE -\ YK-1.12

IpounTaiite TecT. BpibepeTe HECKOILKO NPABMIBLHBIX 0TBETOB.
3apanue 3. Vkaxknte QyHKIUNH, SBISIONINECS PEHICHUAMH yPAaBHEHHSL.
-dy3x%ydx=0.

BapuanTel 0TBeTOB: (YKa)XHTe 1Ba

OTBeETA)
1. y= & ;
2. y=—¢€"+3;

VK-1.1.1

3. y:ef“s’l;




4. y=1+2¢"
10 UYro Taxoe yacTHOE pemenue auddepennuansHoro ypapuenue. Yem ono  [YK-1.J1.2
oTiMyaeTcs oT od1ero pemenusi? Jlaiite pa3BepHyThI OTBET.
11 CormocTaBbTe ypaBHEHHS BTOPOT'O MOPSIIKA U CIIOCOOBI UX PELICHHS. YK-1.]1.1
1) y'ctg3x+)'=0;
2) ' =cos’ x+e¥ +8x7;
n2 N
)0 =Qy+3) y"
BapnaHTu OTBETOB:
A)nocnenoBaTenbHOE HHTETPUPOBaHUE 00eUX YacTell ypaBHEHHS,
Bnoxcranoska ¥’ =z(x),y" =z'(x);
d,
B)noncranoska y' = p(y), )" = p—p
dy
12 [Uro Takoe XapakrepucTHYeckoe ypaBHeHHe. [laiiTe pa3BepHyThIil OTBET. OIIK-1.Y.1
13 \YkaxxuTe QyHKINH, KOTOPbIE SBISTIOTCS PEIICHHEM YPaBHCHUS! OIIK-1.B.1
dy73xzyabc:x 0:
1. y=e
_
2. y= e(lj—] 2
3. y=e ]
4. y=2e"
14 OnpenejeH JHCKPMMHHAHT KBaJpaTU4ecKoii popmbl OIIK-1.B.1
_ 2
A= A, —aydy
CorocTaBbTe 3HAYCHHE JUCKPUMHWHAHTaA W TUIT KpHBOﬁ:
1. A>0
2. A<0
3. A=0
T KpuBoOii:
A) mapaGonnueckuii
b) runepoonuecKuit
IB) srnmunTHYecKuii
15 ITpounraiite Tect. Beibepere npaBuibHELT oTBET. Matpuia 2X2 COCTOUT U3 OIIK-1.Y.1
HyJIeH B IIIaBHOU Maronaiy, 1 v -1 B no6ounoit. CoOCTBEHHBIE YHCiIa MATPHLIBI
OynyT:
1. nelicTBUTEIbHBIE
2. MHHMBIE
3. 5TO 3aBUCHUT OT HOJIsI, B KOTOPOM PAacCMaTpPHBAETCs MaTpUIla
4.JleficTBUTEIbHBIC U MHUMBIC
16 ComnocraBbTe ypaBHEHHsI BTOPOTO MOPSIKA U CIIOCOOBI MX PELICHHS. OIIK-1.B.1
1)y =xe;
2 )+ =)
3) ¥+ (x+1)y=0.
BapﬂﬂHTlﬂ OTBETOB:
A)nocre[oBaTeNnbHOE HHTETPHPOBaHIE 00CHX YacTell ypaBHEHHMS;
B)noacranoska ¥’ =z (x),y" =2'(x);

dp

B)noxcranoeka y' = Y=
) y'=p(¥)y"=p o

U151 yeTbipex auddepeHnHANBHBIX YPAaBHEHUIT HEO0X0IMMO PEelIUTH

He0OX0AMMO /ISl pemieHnst 3a1aun Komn 1151 kakaoro ypaBHeHHs.
[Pacmo10:kNTh ypaBHeHHsI B MOPSIIKe BO3PACTAHHS HEOOXOAUMBIX
yca10BHii

|A) ypaBHEHHUE C pa3AeIOMUMUCS IEPEMEHHBIMH TPETHETO MOPsIAKA

B) ypaBHenue bephyiuiu (epBoro mnopsijaka)

B) nmueitnoit HeogHOpOIHOE MU PepeHINATEHOEe YpaBHEHHE BTOPOTO
MOpsIIKa C OCTOSHHBIMU K023 dHIIeHTaMu

I') nuHeiiHOE 0HOPOIHOE ypaBHEHHUE YETBEPTOTO MOPSIKA.

Bagavdy Kommn. Onpeﬂe.mnb, KaKo0€¢ KOJIHYeCTBO HAYAJIbHBIX yCJIOBP[ﬁ

OIIK-1.B.1

Kaxoif B nMeeT cucTeMa HelTMHEeHHBIX T depeHInaTbHbIX
ypasHenmii? [Ipusenere npumep. OO0CHY#HTE OTBET.

OIIK-1.B.1

19

IpounTaiite TecT. BoiGepere o1uH NPaBHILHBI 0TBET
DyH1aMeHTaIbHAsS CUCTEMA PelIeHHI ypaBHeHHs
V" +4y"+20y =0 umeer Buz

BapuaHTbI 0TBETOB:
1. y1 =cos4x, y» =sin4x;

— 2% _ 2%
2yp=e T, ;m=e

3.y, =e > cosdx, y, =e Fsindx ;

—2x

4. yi=e y=1.

OIIK-1.V.1

20

IIpounraiite TecT. ConocTaBbTe TUIBI YPABHEHUH U X BO3MOYKHBIE PEIICHUS.
OTBeT 3anuumunTe B BUAE Hap Hudpsl 1 OyKBbI:
1) nuHelHOE ypaBHEHUE NIEPBOTO MOPSIIKA;
2) AMHEWHOe 0JJTHOPOJHOE YPAaBHEHHE BTOPOT'O MOPSIKA;
3) IMHEHHOE HEOTHOPOAHOE yPAaBHEHNE BTOPOTO HOPSIKA;
4) MuHelHOe ypaBHEHHE TPETHErO NOPsIKA.
BapunanTtel 0TBeTOB:
A)y =Cicos2x + Cosin2x ;

.B) y:(e‘+C1)x;
B)y = Cie™ + Coxe™ +2cos7x ;
I y=Ci+Cicosx+Cssinx.

OIIK-1.B.1

21

Beibepure 1 nmpaBunbHblil otBeT. Kaknomy nuddepeHinaibHOMy YpaBHECHHIO
COOTBETCTBYET N PELICHUN. YKaKUTE 3HAUCHNUE YHUCIIA N.

1) 1 2)100000 3)»

OIIK-1.V.1

IlepeyeHb TeM KOHTPOJIBHBIX PabOT MO AUCLHUIUIMHE OOYYarOIMXCs 3a04HOH (HOPMBI
o0ydeHus1, mpeicTaBIeHs! B Tabuumne 19.

Ta6nuia 19 — IlepedeHb KOHTPOJIbHBIX PadOT

Ne /it

IlepedyeHb KOHTPOILHEIX PabOT

He npexgycmoTrpeno




10.4. Meroauueckue MaTepHabl, OTIpEEIONINe MPOLIEAYPHI OLICHUBaHHS
WHJMKaTOPOB, XapaKTEePU3YIONMX OTambl (OPMUPOBAHUS KOMIICTCHIHH, COJepiKaTcs B
JIOKaTbHBIX HOPMATHBHBIX aktax ['YAIIl, perimaMeHTHpYOIUX MOPSIOK W  HPOIEAyPY
MIPOBECHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOMEKYTOUYHOM aTTECTAIMU 00YYaroInXCs
T'YAIL

11.  Meroanueckue yka3aHus 1Jisi 00yUaIOIIHXCsl [10 OCBOCHUIO TUCIUILINHBI

1. Meroanyeckne ykazaHus s 00y4aroluXxcs M0 OCBOCHUIO JUCIUILTHHEI

OcHOBHOE Ha3HAa4YEHHE JICKIHOHHOTO MaTepHalla — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riiyboKoe M SICHOE H3JIOKEHHe ydeOHOro Mmarepuana. HasHaueHune COBpEMEHHOW IICKIUH B
paMKax MUCHUIUIMHBI HE B TOM, YTOOBI NOJXYYHTH BCIO HMH(OPMAIHMIO IO T€MEe, @ B OCBOCHHHI
(yHIAMEHTAIBHBIX MMPOOJIEM AWCUMIUIMHBI, METOJOB HAy4YHOTO IIO3HAHMS, HOBEHIIMX
JOCTIDKCHHI HaydHOI MBICIH. B y4eOHOM mporecce JeKIus BBIIONHSIET METOJOIOTHYECKYIO,
OpraHU3aLMOHHYI0 U MHOOPMALMOHHYIO (yHKIMH. JIEKIMs pacKpbIBacT NOHATHIHBIN anmapat
KOHKPETHOW 007acTH 3HaHMs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEACTABICHHE O JHUCIHILINHE,
II0Ka3bIBaeT B3aUMOCBSI3b C IPYTHMH JUCIUILTHHAMH.

ITnanupyembie pe3yIbTaThl IPU OCBOCHUH 00YYaOINMHUCS JICKIIMOHHOTO MaTepHaa:

D [OJIy4EHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMMOCBSI3aHHBIX 3HAHHII,
YPOBEHb KOTOPBIX ONPEENSETCs eJICBOM YCTAHOBKOM K Ka)/10 KOHKPETHOU TeMe;

D IOJIy9YEHHE OIBITA TBOPYECKOH pabOTEI COBMECTHO C IIPEIIOJaBaTesIeM;

. pa3BUTHE TPO(ECCHOHAIBHO-ACIOBBIX KAueCTB, JIOOBH K HPEAMETYy U
CaMOCTOSATEIEHOTO TBOPYECKOTO MBIIILICHUS;

. MOsIBJIEHHE HE00X0IMMOTO uHTEepeca, HEOOXO0IMMOTro JUISt
CaMOCTOSATENLHOH pabOTEL;

D HOJIyYEeHHE 3HAHUH O COBPEMEHHOM YPOBHE Pa3BUTHs HAyKHU U TEXHHUKH U
0 IPOTHO3€ UX PAa3BUTHA HA ONIDKaiIIMe Tob;

o HAay4YHUThCS METOIMYECKH 00pabaThiBaTh MaTepHasl (BBIACIATH TJIABHBIC
MBICTH U TOJI0XKEHUs], IPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH UX B PA3IUYHBIX
(hopmympoBkax);

. HONy4eHHe TOYHOTO MOHMMAHMS BCeX HEOOXOIUMBIX TEPMHHOB H
TTOHATHIA.

JleKMOHHBIM ~ MaTepuan MOXET CONPOBOXKAATbCS  JEMOHCTpaLMed ClIaiioB U
UCIIONB30BAaHUEM DPA3NaTOYHOr0 MaTepHana IpU IPOBEICHHHM KOPOTKHX IHCKYCCHH 00
0COOCHHOCTSIX IIPUMEHEHHS OT/IEIbHBIX TEMATHK MO AUCIHUIIINHE.

Brinensiores cneayromue BUABI JICKIUH:

D BBoaHas nexuust

BBognast mexums K JUCHUIUIMHE 3HAKOMHT OOYYalOMIUXCSA C IIENbI0 M Ha3HaYCHHEM
Kypca, ero poJbl0 U MECTOM B CHCTeMe IHCLIHUIUIMH. B Xone Takod JEKIMH CBS3bIBACTCS
TEOPETHYECKUI M NMPAKTHYECKUI MaTepual ¢ NPaKTUKOW Oyaymiel paboThl, paccKasblBaeTCs
o0m1ast MeTouKa paboTHI HaJl KypCOM, IPeIararoTcs INTepaTypHble HCTOYHHKH, TOMOTAOIIHe
YCBOGHHUIO MaTepuaja JUCLUIIMHBI H OCBOCHHIO KOMIETCHIUH, CTaBsATCS Hay4HbIE IPOOIEMBI,
BBIJIBUTAIOTCSL THUIIOTE3bI, ONpenenseTcss (GopMa TEKYyIero KOHTPOISI M IHPOMEXYTOUHOH
aTTEeCTAIUH.

BBopgnast nexnus K pasziely. AHAJIOTMYHO BBOJHOH JEKIMH K IUCLHUIUINHE PACKPHIBACT
psiJl BOIIPOCOB, HO CBSI3AHHBIX HE C JMCLUUIUIMHOW B IEJIOM, @ C TEMAaTHKOH KOHKPETHOIrO
pasnena.

D O0630pHast IeKLHs

IIpoBoauTcs ¢ wLenblo CHCTEMATH3alMM 3HAHMI Ha Oolee BBICOKOM —YPOBHE,

paccMOTpeHHst 0000 TPYIHBIX BOIIPOCOB THCIIUILIHHEL.
o [poGnemuas nexkuus

Ha nmaHHOW IeKIMM HOBOE 3HAHHE BBOJMTCS KaK HEM3BECTHOE, KOTOPOE HEOOXOIUMO
"oTKpEITE". B paMKax JIeKIuu co3aeTcs MpodieMHas CHTyalus, KOTOPYIo 00y4arollye PerarT
MO3TAITHO C MOJICKa3KaMU U TIOMOILBIO MIPETO1aBaTes.

. Jlekmus BABOGM

Orta pa3sHOBMIHOCTH JICKIMU SIBJISETCS NPOJOJDKEHHEM M Pa3BUTHEM NPOOJIEMHOIO
M3JIOKEHMsI Marepuaja B JMajore ABYX MperojaBartelieil. 31ech MOJICIUPYIOTCS pealibHbIC
CHUTYalUH 00CY)KACHHUSI TEOPETUUCCKUX U MPAKTUUECKUX BOIPOCOB ABYMS CIICLUATHCTAMH.

o Jlexuus ¢ 3apaHee 3aIuIaHUPOBAHHBIMU OMIMOKaMH

JlanHast JeKIMs NpU3BaHa AKTUBH3UPOBATH BHHMAHHE OOYYAIOIIMXCS, Pa3BHBATh HX
MBICJIUTEIIBHYIO IESITELHOCTh, (DOPMUPOBATH YMEHHE BBICTYIIATh B POJIU SKCIIEPTOB.

3ajaua mperojaBaTesisi COCTOUT B TOM, YTOOBI 3aJOXKHTh B JICKIHUIO ONpPEICICHHOE
KOJIMYECTBO ~ OHIMOOK  COJEPIKATEIbHOTO, METOJMYECKOr0, IOBEACHUECKOTO0  XapakTepa.
IToxGuparorcss HauboJee THIHYHBIC OIIMOKH, KOTOpPBIE OOBIYHO HE BBIISTYMBAIOTCS, a KaK ObI
3aTYIHIEBBIBAIOTCS. 3agada oOy4alomuXcsi COCTOUT B TOM, YTOOBI IO XOJy JIEKIMH OTMEyaTh
OIIMOKH, (PMKCUPOBATh U HA3bIBATh MX B KOHIIC.

. Jlexuus-npecc-koHpepeHus

IpenogaBarenb MPOCUT OOYYAOIIUXCSI 3a/1aBaTh MUCBMEHHO BOIPOCHI MO JTAHHOW TEMe.
B Teuenue ABYyX-Tpex MHHYT oOydvarommecs (GOpMyIHPYIOT Haubojee HHTEPECYIOLIUE HX
BOIPOCHI U MEPEJaloT IPEHOAaBaTeN0, KOTOPBI B TEYCHHE TPEX-IISITH MHUHYT COPTUPYET
BOIPOCHI MO UX COJCP)KAHMIO W HAUMHACT JIeKUMIo. JIeKuus u3naraercs He Kak OTBEThl Ha
BOIIPOCHI, @ KaK CBSI3HBIN TEKCT, B MIPOLIECCE M3TI0KEHHSI KOTOPOTO (POPMHUPYIOTCS OTBETHI.

. Jlex1us-KOHCYIbTalUs
Marepuan u3naraercsi B BUi€ BOIPOCOB M OTBETOB HIIH BOIIPOCOB, OTBETOB U JIUCKYCCHH.
CTpyKTypa IpeaoCTaBICHNU JISKIIMOHHOTO MaTepraa:

. BBojHas yacTh JeKIun

IepBoe npescTaBieHUE O JICKIUH COACPKUTCS yiKe B PopMyupoBke TeMbl. OHa J0JKHA
OBITh KpATKOi, BBIP@XKAaTh CyTh OCHOBHOM WJAeH, ObITh IPHUBJICKATEIBHONH 10 Qopme.
Ienecoobpa3Ho 311ech CKa3aTh Ha 3HAUCHUE STOM TEMbI ISl MOCIEAYIOIET0 YCBOCHHS 3HAHUH 1
pa3BUTHSI JTMYHOCTH oOydaromuxcs, Juisi Oyayiieil npodeccnoHansHoll pesrenbHOCTH. [lanee
MOYKHO COOOIIUTH LIENW JICKIMH W ee IiaH. JKenarenbHO COpPUEHTHUpPOBATh CIIylIaTeled Ha
MIOCIEIYIOIINI KOHTPOJIb 3HAHUH, IT0JIe3HO YKa3aTh Ha CBsI3b HOBOTO MaTepHala ¢ IPOHICHHBIM
M TpeAblIyIuM. TeMI H3JI0KEHUs 3TOW YacTH JIEKLUH, KaK MPABWIIO, JOJDKEH OBITh BBIIIE
TEMITa U3JI0KCHUSI OCHOBHOTO, YTO 3aCTaBJISICT OOYYAIOMIMXCS TCHUXOJOTHYECKH COOpaThCs U
COCPENOTOUUTHCS. BBOAHAS YacTh KUK OOBIYHO 3aHUMAET 5-7 MUHYT.

. OCHOBHas! 4acTh JICKLUH

[lepexomy K H3JI0KEHHIO NEPBOrO BONPOCA, KAK MPABUIIO, JOJDKHA MPEAIIECTBOBATH
naysza. B 3TO Bpemsi JIEKTOp MOXET IPOBEPHUTh, BCE JIM CIIYLIATENd TOTOBBI K BOCIPUSTHIO
JeKUUK  (TMO3bI, BBIPAXKEHMS JIML, PAa3rOBOPBI). 3aMETHUB OOYYAIOIIMXCS, HE TOTOBBIX K
BOCIIPUSITHIO, OIBITHBIC TIPENOJaBaTeIM IPOM3HOCAT KpaTKyr MoOwmmsyouyw ¢pasy,
OCTAHABJIUBAIOT B3IJISA/] HA HEPAMBBIX, PEXKE - Ha3bIBAIOT (haMUJIMIO, UM M HE TPATAT BpeMs Ha
JUTUTEIIbHBIC 3aMEYaHusl.

Jlst Toro 4ToObI MPEOAOJIeTh NOTEHIHAIBHYIO ITACCHBHOCTD ClIylIaTelei, HeoOX0auMo
BCEMHM BO3MOXKHBIMH CIOCOOAMM TIPHIATh JIGKLUMM HPOOJIEMHBIN Xapakrtep, mnoOyxaas
cITymaTteneil K caMOCTOSITeNIbHOM MO3HABATEIbHOM aKTUBHOCTH M TBOPYECTBY.

K TakuM akTHBHBIM CPEJICTBAM MOKHO OTHECTH:

e o0pameHHe K OOy4YarOUMMCS C BOIPOCAMH, YTOYHSIOIIMMH TOHHUMaHUE
OCHOBHBIX HACH U ()aKTOB TEMBI;

e OpraHM3alMI0 MUHHU-CTOJKHOBEHHUH PA3JIMYHBIX TOYEK 3PEHHUS 10 BBIABUHYTHIM
MIPENOo/IaBaTEeNIEM MOJIOKEHUAM;

e TIOCTaHOBKY BOIIPOCOB, 3a/1a4 C MHOKECTBEHHOCTBIO PEILICHUI U 1Ip.;

o HMHJIMBUIYaJIbHBII CTHIIb U3JI0KSHHUS MaTepHaa;

e obecneyeHue 0OpaTHOM CBS3H.



D 3aKkmoucHue

B mpouecce uTeHMs JICKIUH NPEIoJaBaTelb JODKEH I103a00TUTBCS O €€ 3aBepLICHHU.
Paccunrath Bpems, a He IpepbIBaTh JCKIHI0 Ha momyciaoBe. OOBMHO IS 3aKIIOUCHUS
Mareprana ObIBaeT JOCTaTOYHO 5-7 MHHYT. 3aBepluas JICKIHUIO, IIPEHoJaBaTesb OTBeYaeT Ha
BOIPOCHI CIIyHIaTeNel, MOABOJUT MTOI, JaeT METOIMYECKHE YKa3aHUs K CaMOCTOSATEIbHOH
paboTe, KOMMEHTHpYeT MpeQiaraeMylo JIHTepaTypy. 3aKaHUMBAaTh JICKOUIO  HY>KHO
KOHCTPYKTHBHO 110 COAEP)KaHUIO U IOJOXKMTEIbHO [0 3MOIHMOHAILHOMY HACTPOIO.
OOyuaromuecss IO/DKHBI YHTH 3aMHTCPECOBAHHBIMH, 3aHHTPUTOBAHHBIMH, JKEIAIOIIMMH
onpoOOBaTh 3aBTPa JKE MPCITOKEHHS JICKTOPA, a TAKKE B XOPOIIEM HACTPOCHHH M aKTHBHOM
TOHYCE.

Marepuansl 1O JISKIHOHHOMY KypCy BBIKIajabiBaloTcss B JIMuHbIii KkaOuHeT B
ANIEKTPOHHOM 00pa30BaTENbHOM Cpe/ie YHUBEPCUTETA

11.1. Meroauyeckue yka3aHus Juisi OOYYAIOIIUXCS IO MPOXOXKJICHUIO MPAKTUUECKHX
3aHATUI

IIpakTiueckoe 3aHsATHE SBISETCS OJHON M3 OCHOBHBIX (DOPM OpraHM3amuu y4eOHOro
Tporiecca, 3aKII0Yaromasicsl B BEIMOIHEHHN 00yJaIOMMMHUCS MO/ PYKOBOJICTBOM IPETIOAaBaTeIst
KOMILICKCa Y4YeOHBIX 3afaHMil C LEIbI0 YCBOCHHUSI HAYYHO-TECOPETHUYCCKHX OCHOB Y4EOHOI
JCIUILIMHEL, TPUOOPETEeHNS] yMEHUI M HABBIKOB, OIIBITA TBOPUECKOIT AESATEIBHOCTH.

Ilenbro MpakTHYECKOTO 3aHATH I 00yYarOIIErocs sBIACTCS IPUBUTHE 00yYAIOIIIMCS
YMEHUH 1 HaBBIKOB IIPAKTUUECCKOH AEATEILHOCTHU [0 H3yYaeMOU JUCIUIIINHE.

IlnannpyeMsle pe3ysbTaThl IPH OCBOCHUH 00YYAIOIMMCS IPAKTHYECKUX 3aHITHI:

— 3aKpeIuieHHe, YIIyOJIeHHe, pacIIMpeHHe U NeTalu3alus 3HAHWH IPH pelIeHHH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE IIO3HABATE/IBHBIX CHOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHHS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMU METOJAMU U METOAMKAMH H3YyUCHHs KOHKPETHOU yueOHOI
JICLUTLUTHHEL;

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHHS IIONYyYCHHBIX 3HAHHH UL
BBITIOJIHEHUS 3aJIaHUM;

— oOecrevyeHHe PanHOHAIBHOTO COYECTaHHs KOJUICKTUBHON M MHIMBHAYAIBHON (HOpM
00y4eHus.

TpeGoBaHus K MPOBEACHUIO MPAKTHYSCKUX 3aHATUN

TIpakTHueckoe 3aHsATHE SBJISCTCS OJHOW M3 OCHOBHBIX (JOPM OpraHu3aluyu y4eOHOTO
mporiecca, 3aKI0YaroIascsl B BEIMOIHEHHH 00YJaIONMMHUCS MO PYKOBOJICTBOM MPEMOAaBaTeIst
KOMIUIEKCA Y4YEOHBIX 3a/laHMi C LENBI YCBOCHHUS HAyYHO-TCOPETHYECKUX OCHOB Y4eOHOU
JCLMIUIMHBL, TPUOOPETEHNS] yMEHHUI M HABBIKOB, OIBITA TBOPUYECKOI ACSATEIBHOCTH.

Ienbro MpaKTHYECKOTO 3aHATUS JUISl 00YYAIOIIETroCs SBISCTCS MPUBUTHEC 00YYAOIIUMCS
YMEHHU# U HaBBIKOB MPAKTHYECKO AESATEIBLHOCTH 10 U3ydaeMoii aucuuruinae. [Ipu npoBeaeHuu
MPAKTHYECKOTO 3aHsATHS B (OpME MPAKTHYECKOH MOATOTOBKA OOYYAIOIIMECS BBIMOIHSIIOT
JIEUCTBHS, MAKCUMAJIBHO NPHOIMKEHHBIE K PeabHBIM, COOTBETCTBYIOIIMM OYIyIIUM TPYIOBBIM
yHKIISIM.

IlnarnpyeMsle pe3ysbTaThl IIPH OCBOCHUH 00YYaIOIMMCS IIPAKTHISCKUX 3aHITHI:

. 3aKpericHue, yriayOneHue, pacliipeHHe M AeTalu3alys 3HaHUM Ipu
pELIEHNH KOHKPETHBIX 3aj1a4;

. pa3BUTUE  I03HABATENILHBIX CIOCOOHOCTEH, CaMOCTOSATEIbHOCTH
MBIIUICHHS, TBOPYCCKON aKTUBHOCTH;

D OBJIajIeHUE HOBBIMM METOJAaMHM U METOAMKAMHM M3y4YEHMs] KOHKDPETHOM
y4eOHON UCIUIIINHEL

D BBIPA0OTKA CHOCOOHOCTH JIOTHYECKOIO OCMBICIEHHS MOTyYEHHBIX 3HAHUM

JUUISL BBITIOJTHEH WS 3a/TaHHIA;

. obecrieyeHne PaLMOHAIBHOTO CoueTaHUs KOJIIICKTHBHOM u

MHINBUYaTbHON (hOpM 0OyUEHHS.

.

TpeboBaHHs K IPOBEACHHIO IPAKTHYCCKHUX 3aHATHIL.

1. PerieHue cUTyanMOHHBIX 33/1a4.

Bun  mpakTHYeckoro - 3aHATHS, Ha  KOTOPOM  DEIIAlOTCS  KOMIETEHTHOCTHO-
OPUCHTHPOBAHHBIC 3aJauH, HUMCIOIIME SPKO BBIPAKCHHBIM INPAKTUYCCKMI XapakTep M JULL
penreHnst KOTOpPOH HEeoOXOAMMEI MpEeIMEeTHbIe 3HAHUS Mo AucuumumHe. [Ipomecc pemreHus
CHTYallMOHHOW 3a/ladd  COOTBETCTBYET CXEMe: 3HaHHC—TIOHHMMaHHC—TIPUMEHCHHE—aHaIN3—
CHHTE3—OLCHKA. [IpH pelieHrn MPAaKTHYECKUX 3a1a4 00yJarOMUNACS TOHUMACT PEATbHYIO [IEHY
3HAHUSM.

Marepuansl MO  MPaKTHYCCKHM 3aHATHSAM BBIKIAABIBAIOTCS B JIMuHBII KaOuHET B
9JIEKTPOHHON 00pa30BaTEIBLHOI Cpeie YHUBEPCHTETA.

11.2. Meroauyeckue ykazaHus JUis 00y4arolMXCcs 10 MPOXOKIACHHIO CAMOCTOSTEIbHOM
padoTh

B Xo/€ BBINOIHEHHS CaMOCTOATENLHONW PadOThI, 00yUarOUIMICS BBINOIHIET PaboTy 110
3alaHUIO M TIPH METOANYECKOM PYKOBOICTBE IPENojaBaTelsi, HO 0e3 ero HemoCpPeACTBEHHOTO
y4acTHs.

Jlnst oOyuaromuxcs 1Mo 3a04HOM (opMe OOyUeHHs, caMOCTOSTeIbHas padoTa MOXKET
BKJIFOYATh B c€0sl KOHTPOJIBHYIO paboTy.

B mporjecce BBIMOTHEHMSI CAMOCTOSTENIBHOM paboThl, y oO0ydwarornerocsi (opmupyercs
1es1eco00pa3Hoe IIAaHUPOBAHUE Paboyero BpeMEHHU, KOTOPOe IT03BOJISIET UM Pa3BHBATh YMCHUS
U HaBBIKM B YCBOCHHM M CHCTEMATH3alMH NPUOOPETACMBIX 3HAHMIL, 00CCIICYMBACT BBICOKHMIL
YPOBEHb YCIIEBAGMOCTH B IIEpUOA OOy4YeHHs, IIOMOTaeT MOJIyYUTh HABBIKH IOBBILICHUS
NpoQeCCHOHAIBFHOTO YPOBHSL.

MeToqUYeCKUMH ~ MaTepHalaMH,  HANPABIIONMMH  CaMOCTOSATENBHYIO  padoTy
00yYaroMUXCs ABISIOTCS:

—  y4eOHO-METOIMYECKHIl MaTepHall 10 JUCIUILINHE;

—  METOJMYECKHe yKa3aHWs II0 BBIIOJHEHUIO KOHTPOJBHBIX padoT (s 00yJaromuXCst
10 3204HOU hopme 00yUeHHs).

11.3. Meroauyeckue ykaszaHusi Uit OOY4YAlOIIUXCS T10 TPOXOKACHHIO TEKYIIEro
KOHTPOJIS yCIIEBAEMOCTH.

Texyluii KOHTPOJb YCIIEBAEMOCTH IPEJyCMATPUBAET KOHTPOJb KadecTBAa 3HAHMI
00y4Jaromuxcs, OCYIECTBIIEMOr0 B TEUCHHE CEMECTPA C LEIbI0 OLCHHBAHUSA XOJa OCBOCHUS
JUACIMIIMHBIL.

Texkyuuii KOHTPOJIb yCIIEBAEMOCTH TIPEAyCMAaTpPUBAET KOHTPOJIb KauecTBa 3HAHUN
00yJaromuxcs, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPa C IIENIbI0 OICHMBAHMS XOJa OCBOCHHUS
MUCHUIIMHEL. HeBbImonHenne TpeGOBaHMI MIM MX 4YacTH 10 MPOXOXKACHUIO TEKYILEro
KOHTPOJISL YCIIEBAEMOCTH IIPH YCIEIIHOM IHPOXOXKICHHU MPOMEXYTOTHOIH aTTECTAI[MHd MOXKET
MIPUBECTH K MOHIKEHUIO UTOTOBOH OLICHKH.

B03MOKHBIE METOBI TEKYIEr0 KOHTPOJIS:

e YCTHBIH OIPOC Ha 3aHATHAX;

e cHCTeMaTHYeCKas IPOBEpPKa BBHITOIHCHUS HHANBUAYAIbHBIX U JOMAIIHHUX 3a{aHUH;
e 3amuUTa OTYETOB I10 JaOOPaTOPHEIM paboTam;

e IIPOBEICHHE KOHTPOIBHBIX PadoT;

e TECTHPOBAHUE;

e KOHTPOJIb CAMOCTOATEIBHBIX PadoT;

e IIPOBE/CHUE KOHTPOJBHBIX PaboT;

e JIOKJIAJ] HA HAYYHOH KOH(EpeHIHY;

e  HaNWCAHUE HAYYHOH CTaThH.



11.4. Meroau4eckue ykazaHusi sl 00YyYaIOIIUXCS 110 HPOXOXKACHHUIO MPOMEKYTOUHOI
aTTECTAINH.

TIpomexyTouHass  arrecrauust  OOyYalOIIMXCS  MPEIyCMaTPHBAaCT  OLICHMBaHHE
MPOMEXKYTOYHBIX M OKOHYATEIBbHBIX PE3yJbTaTOB 00ydeHHs mo auciuuinHe. OHa BKIIOYACT B
cels:

o 3a4eT — 9T0 (opMa OLECHKH 3HAHHH, MOMYYCHHBIX 00YYaIOIMMCs B X0/1€

HU3y4eHUs] y4eOHOM IUCUUIUIMHBI B LEJIOM MM HPOMEKYTOYHas (IO OKOHYaHUH

ceMecTpa) OLICHKA 3HAHWI OOYYalOIMMCS MO OTICIBHBIM pa3feiaM IHCHUIUIUHBL C

aTTECTALMOHHOM OIleHKOM "3auTeHo" miu "He 3auTeHo".
3a4eT NPOBOAUTCS B OJHON M3 CIIEAYIOMHX (HOpM:

. B yCTHOH (hopMe B BHJE OTBETAa HAa OJMH WM HECKOJBKO BOIPOCOB IO
JICLUILIHHE

. B IMHCBMEHHO# (popMe B Bujie TecTa

D ¢ IPUMEHEHUEM CPEJICTB dJIeKTpoHHOro 00yuenus (LMS I'VAIT)

B cinyuae auctaHIMOHHON (DOPMBI MPOMEKYTOUYHOIH ATTECTAIMH, 3a4YeT MPOBOAUTCS B
BHUJIC TECTa C IPUMEHEHUEM CPEJICTB MICKTPOHHOTO O0YICHUSL.
° 1 GepeHIIPOBAHHEI 3aUeT — 9TO ()OpMa OLEHKU 3HAHHUH, MOIyICHHBIX
00yJarOIUMCsI TIPH H3yYEeHHH AUCLUILUINHBL, IPH BBITOJTHEHUH KYPCOBBIX
MIPOEKTOB, KYPCOBBIX PabOT, HAYYHO-UCCIICIOBATEIBCKHX PAOOT U MPOXOXKICHHU
HPAKTHK C aTTECTAIIHOHHON OLIEHKOH «OTIMYHO», «XOPOLIO»,
«yJOBIICTBOPUTEIILHOY, «HEYAOBICTBOPUTEILHON.
JubdepeHupoBaHHbIi 3a4eT OIPOBOAUTCS B BHAE OTBETa B YCTHOH (opMe B BHIE OTBETa Ha
OJIMH WJIH HECKOJILKO BOIIPOCOB IO JUCLUIINHE
D B MUCEMEHHOH (hopMe B BUJIE TeCTa
. ¢ IPUMEHEHUEM CPeJICTB AIeKTpoHHOTro 00yuenus (LMS I'VAIT)
B cityyae quctaHIMOHHOM ()OPMBI IPOMEKYTOUHO aTTECTAlNK, 3a4eT
MIPOBOJUTCS B BHJE TECTA C IPHMEHEHHEM CPEICTB dIEKTPOHHOTO 00yUYEHHSI.

JIuct BHECEHUS H3MEHEHUH B pab0dyI0 IPOrpaMMy JUCIUIIINHEL

Jlata BHECEeHUS
U3MEHEHUH 1
JIOTIOJIHEHUH.

Tloanuce BHECHIETO
HM3MECHEHHUS

CozepxaHue U3MEHEHH U OMOTHEHHI

Jara u Ne

MPOTOKOJIA
3aceaHus
kaepor

IToanuce
3aB.
kadenpoit






