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Ileab ocBOeHMSI AN CHMIIJINHBI
Ieas mpenogaBaHMsl JMCHUILUIMHBI: IPUOOPETEHUE CTYJACHTAMH HEOOXOAMMOW MaTeMaTHYeCKOU

KYJBbTYPbI U 3HAHHI JJIAA UCITIOJIB30BAaHUA UX 110 CBOCH CIICHUAJIBHOCTMU.

33}]3'—11/1 H3YyYCHUS TUCHUIIJIMHBI: B PE3YIIbTATC M3YUCHUA KypCa CTYACHT OJOJKCH YMETh PEIIATh
Ha6op CTaHAAPTHBIX 3aaa4, OpUCHTHPOBATLCA B MaTeMaTHIeCKOMN JUTEPATYPE, OTHOCHmeﬁCH K €ro clenu-
aJIbHOCTH, OLICHUBATh I/IH(bOpMaI_[I/IIO, IIaHUPOBATh U OCYHIECTBIIATE CBOIO ACATCIIBHOCTE C YYETOM PE3YIib-

TaTOB 3TOI0 aHaJiku3a.

Mecto pucuumiuHbl B cTpykrype OOII BO
PaGouast mporpaMma ocBOCHUS Y4€OHOU TUCIUTUIMHEI «MaTeMaTHKa» COCTaBICHA B COOTBETCTBHH C

TpeboBanussMu OOpa30BaTEIHPHOTO CTaHIAPTa BBICIIErO 00pa30BaHMSs, CAMOCTOSTEIFHO YCTAaHABINBAEMOTO
HUAY MUDU.

JlucuumamHe IpeamecTByeT odIeMaTeMaTHdecKas MoJAroToBka B o0beMe CpeiHei o01eoopa3oBa-
TENHHON IIKOIBI UM KOJUIEIKA.

VYcBoeHMe NaHHOW JUCHMIUIMHBI KaK IPEIIIECTBYIONIEH HEOOXOAMMO NpU M3YYEHUU CIEIYIOIIUX

JUCLMITINH (bI/IBI/IKa, MCXaHHUKa, TCOPECTHUICCKAA MCXaHUKaA, CIICHUAJIbHBIC I'JIaBbl MATCMATHUKU U JIP.

Komnerenuun odydaromerocsi, opMmupyemMbie B pe3yjibTaTe

OCBOCHUA NUCHUILINHBI
B miporiecce ocBoeHUs TaHHOHN TUCIUIUIHHEI Y CTYICHTa POPMHUPYIOTCS CIISIYIOIINE KOMIICTCHIIHH:
obmenpodeccuoHaIbHbIC

Kon
Haumenosanue
KOoMIIe- WHaukaTopsl JOCTHKEHHUSI KOMIIETEHITH
KOMIIETEHIINH
TEHIIUU
OIIK-3 Crnocoben mpumensats coot- | 3-OIIK-3 3Harb: OCHOBHBIE MaTeMaTHYECKHE IMPHIIOKEHUS U
BETCTBYIOIINH ¢u3uko- | pusnueckre 3aKOHbI, SBICHHUS U MPOLECCHI, HA KOTOPBIX OCHO-
MaTeMaTUYeCKUi  ammapar, | BaHbl IPUHLHUIIBI JEHCTBUS 00BEKTOB MpodeccnoHaNbHON Jes-
METO/bl aHaju3a M MOJENH- | TEBHOCTH, a TaKXKe annapar TeOPEeTHYECKOro M IKCIEPUMEH-
pOBaHMsI, TEOPETUYECKOTO M | TAJILHOTO MCCIIEIOBAHUS
sKcnepuMeHTanbHoro uccie- | Y-OIIK-3 YMeTh: NpUMeHATh OCHOBHBIE 3aKOHBI MaTEMaTHKH,
JIOBaHUSI TP PEIICHUH TPO- | GU3NKKA U TEXHUYECKUX HAYK IPU MOJICIIMPOBAHUH TEXHOIOTH-
(beccroHaIbHBIX 3aa4 YEeCKHX MPOLIECCOB
B-OIIK-3 Briamers: MaTeMaTHUECKUM amnmapaTroM, METOJIaMu
TEOPETUYECKOTO M DKCIIEPUMEHTAIIBHOTO MCCIEN0BaHUS IIpU
penieHny npodecCuoHABHBIX 3a7a4
YHUBEpCAIbHbIE
VK-1 Cnocoben ocymecTBiaTh 1o- | 3-YK-1 3nHare: MeToauku cbopa u oOpabOTKH MHpOpMaLNY;
UCK, KPUTHYECKUH aHalW3 U | aKTyalbHble POCCUHCKHE U 3apyOexkHbIe HCTOYHUKH UHPOpMa-
CUHTe3 WH(pOpMalMK, TpHU- | MU B chepe MpoPEeCcCHOHAITBHOU NEATEIbHOCTH; METOJ CH-
MEHSTh CUCTEMHBIH TOAXOJl | CTEMHOT'O aHalIn3a
JUTIsl pereHusi mocTaBiaeHHbIX | Y-YK-1 YMeTh: npuMeHsITh METOMKHU TTOMCKa, cOopa U obpa-
3a1a4 00TKM WH(POPMALIMU; OCYIIECTBIIATh KPUTHUECKUI aHAIU3 U
CUHTE3 UH(POpPMAIUH, TOJYY€HHOHN U3 pa3HbIX HCTOYHUKOB
B-VK-1 Bnanets: Mmerogamu noucka, coopa u o0paboTKu, KpH-
TUYECKOT0 aHajdu3a U CHUHTe3a MH(OpMAalMH; METOAUKON Ccu-
CTEMHOT0 MOJIX0JIa JUIsl PELICHUs] TOCTaBJICHHBIX 33a4

3aﬂaql/l BOCIIMTAHHUS, PC€AIN3YEMBIC B PaMKaX 0CBOCHUA JTUCHHUIIIHNHBI
B nmponecce OCBOCHUA JaHHON JUCUMIIMHEI PCAIM3YIOTCA CICAYIOIUC 3a/1a4Y BOCITUTAHUA:




Co3nanue

Hcnoab3oBaHue BOCIUTATEIbHO-

Hanpas.ie- yCJIOBHIH, . BogBiieyeHnne B pa3HOIJIAHOBY 1O
ro NOTEHUHMAJIa Y4eOHOM qucuu-
Hue/neJan o0ecreuynBa- BHEY4YeOHYI0 /1eITeJIbHOCTh
IVIMHBI
1011170
Ipodeccno- | popmuposa- Hcnons3zoBanue BocniurarenbHoro | 1.Opranusanust Hay4HO-
HAJIbHOE U HUE KyJbTYphl | OTEHIIMATA JUCIUILINH Tpodec- MPAKTUIECKUX KOHPEPECHIIUN 1
TPY/J10BO€ nccaen0Ba- CHOHAJILHOTO MOAYJIS ISl JOPMU- | BCTPEY C BEAYIIMMU CHEIHAIN-
BOCIIMTAHME | TEIBCKOU U POBaHUS UHXKEHEPHOTO MBIIUJICHUSI | CTaMU MPEANPUITHI TOPOJa U Be-
VMHKEHEPHOU Y MHKEHEPHOU KYJbTYpBI 32 CUET TepaHaMU aTOMHOM OTpaciIy.
NESATEIBHOCTH | MPAKTHUYECKUX CTYJACHUYECKUX HC- 2. Opranu3zaius 1 IpoBeJeHNE
(B16) CJIEIOBAHUI COBPEMEHHBIX MPOU3- | IPEIMETHBIX OJMMIIUA] U y4acThe

BOJICTBCHHBIX CUCTEM; TIPOCKTHOM
NESATEIILHOCTH CTYJICHTOB I10 pa3-
paboTKe U ONTUMHU3ALUN TEXHOJIO-
THYECKUX CHCTEM, CBA3AHHOM C
pelIeHUEM PeaTbHBIX TPOU3BO/I-
CTBEHHBIX 3a/1a4; IPOXOXKICHHUS
yepes pa3Hoo0pa3HbIe UTPOBLIE,
TBOpYECKHE, pecTuBAIBHEIE (HOp-
MBI, TPEOYIOIINE aHaJI13a CJIOXKHO-
ro o0ObEKTa, MOCTAHOBKU OTHOCH-
TEJIBHO HETo Mpeodpa3oBaTe/IbHBIX
3a11a4 JUIsl IX ONTUMAJIBLHOTO pe-
HICHUS.

B KOHKYpCcax mpoeCCUOHATBLHOTO
MacTepCTBa.

3.VuacTHe B €KETOIHBIX aKIUIX
CTYJICHYECKHX CTPOUTEIbHBIX OT-
PAIOB

Crtpykrypa u coaepkaHue y4eOHOU IMCHUTIIHUHBI
JlucuuiuuHa npenojgaeTcs cTyJaeHTaMm B 1-M u 2-Mm cemecTpax. O061mas Tpy10eMKOCTh TUCIUILINHBI
cocrapisgeT 10 3adeTHbIx eauamIl, 360 ak. 4acos.

Kanenpapubiil niian

Buabl yueOHoOM qesATeIbHOCTH
Ne
P (B yacax) Makcu
Ne cu-
a | e g ArtTe-
3 HaumeHnoBanue pa3aesa = & cramns | ATBT
e - = =3 $ HbIH
I (TemMbl) TUCUMILITHHBI = = 2 - O | pasmesa
) 2 g = & oaua
e Q = = O | (popma)
bl =2 e (2 3a
I = S =
= =7 pasnen
a = =
1 cemecTp
1 | 1-3 | Jluneiinas anredpa 90 5/2 - 5 80 KP1 30
AHanmuTU4YeCcKast TeOMETPUS
KommiekcHble uncna
2 | 4-5 | Beegenne B maremarndeckuii a”a- | 90 5 - 5/2 80 KP1 30
3
HuddepenunanbHoe  UCUHUCICHHE
(GYHKIIMN OJJHON MepeMEHHOM
Buj npoMeKyTOYHOI aTTecTalHu 180/ | 10/2 | - 10/2 | 160 | Dk3amen 40
4

2 cemecTp




3 | 6-7 | OyHKIMU MHOTUX NTEPEMEHHBIX 90 5/2 - 5 80 KP2 30
Heonpenenennsle u omnpeneicHHbIE
WHTErpaJibl
4 | 8-9 | Kparubie unterpaisl 90 5 - 5/2 | 80 KP2 30
OObikHOBeHHBIE AU depeHnnanb-
HbIE YpaBHEHHUS
. 180/ | 10/2 - 10/2 | 160 | Dk3amen 40
Buja npoMexyTouHOI aTTeCTALMHU 4
Coaep:xaHue JIEKIIMOHHOT0 Kypca
YueOHo-
TeMBI JeKINH. Bcero
Bonpocsl, oTpadaTsiBaeMble Ha JIEKIIUA yacop| "o oeckoe
olecneuenune
1 2 3
1 cemecTp
Pa3zgen 1
Tema 1. J/Iuneiinas anareopa. 5 1-3
Martpuubl U JEHCTBUS HAJ HUMH, ONPEACIUTENN 2-T0 U 3-r0 MOPSAKOB, UX
CBOMCTBA W BBIYUCIICHUE. [IOHITHE CHCTEMBbI JIMHEHHBIX aNreOpandecKux
ypaBuenuii (CJIAY). Meton Kpamepa.
Tema 2. AHaaMTHYeCKasi TeOMeTpHUsl.
JeiicTBUs HaJl BEKTOpAaMH, 3alaHHBIMU CBOMMHU KoopauHatamu. CKaJsipHOe,
BEKTOPHOE M CMELIaHHOE IIPOU3BE/ICHUSI BEKTOPOB.
Tema 3. KommiekcHblie uncJia.
Omnpenenenne KOMIUIEKCHOTO yKcna. AnreOpandeckasi, TPUTrOHOMETpHUUYECcKast
U TI0Ka3aTesbHas (hOpMbI KOMIUIEKCHOTO uncia. JleficTBrs HaJl KOMILIEKCHbI-
MU YUCJIaAMH.
Pazpnen 2
Tema 4. BBenenne B MaTeMaTHYeCKH aHAIU3. 3) 1-3
Omnpenenenus npeaena ¢yHkuuu. OTHOCTOpOHHHE Mpeaensl. beckoHedHo
6ombine U OeckoHeYHO Maible QyHKIUU. [lepBblil U BTOpOI 3aMeyaTenbHble
npenenbl. DKBUBAJEHTHbIE OECKOHEYHO Mable (PyHKITHH.
Tema 5. luddepeHunanbHoe HCHUCTeHHE PYHKIIUM OHOH NepeMEeHHOM.
[TpousBogHas GyHKIHMH, €€ TEOMETPUUECKUN U MeXaHU4ecKuil cMbicn. CBO-
CTBa MPOU3BOAHBIX. Tabnuia nmpou3BoaHbIX. [Ipon3BOgHBIE BBICIINX TOPSII-
KOB.
2 cemecTp
Pa3nen 3
Tema 6. ®yHKINMH HECKOJIBKHUX NlepeMEHHbIX. 5 1-3
Omnpenenenne GyHKIUU IBYX, TpeX, 7 TepeMeHHBIX. YacTHBIE U MOTHOE MPHU-
pamenue GyHKIMH 2-X TIEPeMEHHBIX. YacTHBIE MPOW3BOJIHBIE TIEPBOTO U
BBICHIMX MOPSIAKOB.
Tema 7. HeonipenesieHHbIE U ONpeae/ieHHbIe HHTErPaJbl.
[TepBooOpasnast pynkuus. HeonpeneneHHslii HHTETpal U ero cBoictBa. Tab-
JUIa UHTETPaIoB. MeTOIbl HHTETPUPOBAHMUS.
OrnpeneneHHbI UHTETPA: ONpeAesieHne, CBOICTBA. Briunciaenue onpeaeneH-
HOro uHTerpaia. [Ipunoxxenus onpeeieHHOro HHTerpasa.
Pa3nen 4
Tema 8. KpaTHble HHTErpaJibl 5 1-4
JIBOliHBIE MHTETPAJIBL: ONPEACIICHUE, TEOMETPUUYECKHUI CMBICII, CBOWCTBA. BbI-
YUCJICHUE IBOMHBIX HHTETPAJIOB.
Tema 9. O0bIkHOBeHHBbIE TU(PepeHINATIbHbIE YPABHEHUS.
OcHoBHble TIOHATHS U depeHnnanbHbIX ypaBHeHud. (uddepennmanbupie




ypaBHEHUsI 1-TOo mopsaka ¢ pa3AessIOIMMMUCA MNEpeMEHHbIMU. JIMHEHHbIE
nuddepeHanbHbIe ypaBHEHH 1-ro mopsiaka.

IlepeyeHb NPAKTHYCCKUX 3AHATHH

Tema npakTu4yeckoro 3ausitusi. Bonpocel, orpadéarbiBaemMble
HA NPAKTHYECKOM 3aHATHH

Bcero
yacoB

Y4yeOHO-
MeTOANYecCKoe
odecrmeyeHue

1

3

1 cemecTp
Pazgen 1
Tema 1. JIuneiinas aareopa.
JleficTBus HaJ MaTpHIlAMH, BBIYHCIICHHE OINpEASIUTeNed 2-T0 U 3-TO MOopsi-
koB. Pemenne CJIAY metonom Kpamepa.
Tema 2. AHajiuTH4YeCKAasi TeOMeTpHsl.
JelicTBUsI HaJl BEKTOpaMHU, 3aJlaHHBIMA CBOMMHU KoopauHatamu. CKalspHOE,
BEKTOPHOE M CMEIIAHHOE MTPOM3BEICHUS BEKTOPOB.
Tema 3. KoMmjieKCHBIE YHCIA.
[Tepexox ot anredpanveckoid GOpMbI KOMITJICKCHOTO YHCIIa K TPUTOHOMETPH-

4yeckoi u oOpaTHoO. [leficTBHs Hal KOMIUIEKCHBIMH YHCTIAMHU.

1-3

Pa3zgen 2
Tema 4. BBegeHue B MaTeMaTHUECKHI aHAIN3.
Brruucnenue npenenoB. PackpeiTre HEONPEACICHHOCTEH.
Tema S. lu¢ppepenHunabHOe HCHUCTIeHUE PYHKIMH OHOI MepeMeHHOI.
Brruncienue nmpou3BOIHBIX C HMCIIOIB30BAHUEM TAOJIUIBI TIPOU3BOJIHBIX M MX
cBoiictB. [Ipow3Bomnast cioxxkHON (yHKIUU. [IpOM3BOIHBIC BBICHIMX IOPSI-
KoB. [IpuioxxeHne npon3BOAHBIX.

1-3

2 cemecTp

Pa3nen 3
Tema 6. ®yHKIIMH HECKOJIBKHUX NlepeMEHHbIX.
Boruncnenne 4acTHBIX NPOM3BOAHBIX NEPBOrO MOPSIKA, YACTHBIX MPOU3BOJ-
HBIX BBICIIUX MOPSIKOB.
Tema 7. HeonpenejieHHbIE U ONpeAeIeHHbIE HHTErPAJIbI.
Mertoasl HHTETPUPOBAHMS HEONPEIEICHHOTO MHTErpajga: HENOCPEICTBEHHOE
WHTErPUPOBAHUE, METOJ 3aMEHBI, UHTETPUPOBAHKE 10 YACTSM.
Boruncnenue omnpeneneHHOro MHTerpajga ¢ nomouisio (opmynsl HbroToHa-
JleiioHuua. IlpunoxeHus: onpeaeeHHOro HHTerpaa.

1-3

Pa3nen 4
Tema 8. KpaTHble nHTErpabl.
Brruncnenue 1BOMHBIX HHTETPAJIOB.
Tema 9. O0bikHOBeHHbIe TU( (PepeHInATbHbIE YPABHEHUS.
Huddepennnansabie ypaBHeHUs 1-ro mopsaKa ¢ pa3IeisioMMHICS epeMeH-
HbIMU. JInHelHble 1uddepennanbpie ypaBHeHuUs 1-ro mopsika.

1-4

Ilepeyenn 1a00paTOpPHBIX padOT- HE MPEXYCMOTPEHbI Y4eOHBIM IIJIAHOM

3agaHus 1 CAMOCTOSITEIbLHOM PadoThI CTYIEHTOB

Beero YuebHo-
Bomnpocsl 1151 caMOCTOATEIBHOI0 H3y4YeHUs (3a1aHus) qacop MeEToamUiecKoe
o0ecneyenue
1 2 3
1 cemecTp

Pa3zpen 1




Tema 1. JInuneitnas anareopa.

Brruucnenue onpenenuresiel BLICIIUX MOPAAKOB. MaTpUyHBIi METO U METOJ
I"aycca pemenust CJIAY.

Tema 2. AHaJIMTHYECKAs TeOMETPHS.

Ornpenenenue, BbIYMCICHUE, CBOMCTBA, IPUIOKEHUE CKAIIPHOTO, BEKTOPHOI'O
Y CMELIaHHOT'O IIPOU3BEACHUS BEKTOPOB.

VYpaBHeHUs OpsMBIX HAa IUIOCKOCTH. JIMHMM 2-TO mopsiaka Ha IJIOCKOCTH.
YpaBHEHHUsI IUIOCKOCTEH. Y paBHEHUS NPSIMBIX B IIpocTpaHcTBe. IloBepxHOCTH
2-T0 TopsAKa.

Tema 3. KommiekcHble uncJia.

JlelicTBUA Ha/l KOMIIEKCHBIMU YUCIIAMU.

80

Pasznen 2
Tema 4. BBenenue B MaTeMaTHUECKUH aHAJIN3.
Brruncnenue npeaenos. OnpeaeneHue TOYCK pa3pbiBa (yHKIIHA.
Tema 5. luddepenunanbHoe ucHucaeHue (PyHKIMUA OJHOI MepeMeHHOoi.
Jlorapudmuueckoe muddepennupoanne. uddepernuporanue (yHKIUH,
3a/laHHBIX HESIBHO UJIM MapameTpudecku. [IpunoxeHne npou3BOIHbIX.

80

1-3

2 cemecTp
Pa3zgen 3
Tema 6. DyHKIINH HECKOJIBKHUX NepeMEHHbIX.
HaxoxaeHne To4ek HSKCTpeMyMa, HauOONbIIMX M HAMMEHBUIMX 3HAuYeHU
(GyHKIMHI 2-X IEpEMEHHBIX
Tema 7. HeonpeneneHHbIe U ONpPe/ieICHHbIE HHTETPAJIbI.
WuTerpupoBanue panuoHANIBHBIX JIpOOEH, TPUTOHOMETPUYECKHX (DYHKITHIA,
UppanvoHaIbHbIX QyHKIMHA. HecoOcTBEHHbIE HHTETPATIBI.
[IpunoxeHus ONpeneIeHHOrO0 HHTErpaa.

80

1-3

Pa3zpen 4
Tema 8. KpaTHble HHTerpaJibl
TpoliHble MHTErpalibl: ONPEAEIEHUE, CBOMCTBA. BhIuKClIeHHe TPONHBIX MHTE-
IPaJIOB.
Tema 9. O0bIkHOBeHHBIE TU(PepeHINATIbHbIC YPABHEHUS.
Juddepenunanpaple ypaBHEHUS BBICHIMX NOPSAAKOB. JIuHeitHble nuddepen-
LIMAJIbHBIE YPABHEHMS 2-TO TOPSAKA.

80

1-4

PacuerHo-rpaguueckasi padora - He NPpeAYCMOTPEHA Y4eOHBIM IIAHOM

Kypcosasi padora - He npeaycMOTpeHa Y4eOHBIM IJIAHOM

Oobpa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipn m3yuenun aucHUIUIMHBI «MaTeMaThKa» WCIONB3YIOTCS CIEAYIONue 00pa3oBaTEIbHBIC

TE€XHOJIOTHH:
- JJIeKIIMU B hopMarTe MyJIbTUMEANA;
- IJIOCCapuil B DJIEKTPOHHOM BapHaHTE;

- MCTOAUYCCKUC YKAa3aHHA B DJICKTPOHHOM BApUAHTC 110 PA3JIMYHBIM pa3gcjiaM MaTCMAaTUKU.

DoH/1 OLICHOYHBIX CPEICTB

@DOHJ OLIEHOYHBIX CPEACTB MO AUCHMILIMHE 00ECTIeYMBAET MPOBEPKY OCBOCHUS IJIAHHUPYEMBIX pe-
3y/lbTaTOB 00y4eHHUs (KOMIETEHINH 1 UX UHAUKATOPOB) MOCPEACTBOM MEPOIPHUATHI TEKYIIEro, pyOeHOro

U TIPOMEXKYTOYHOTO KOHTPOJIS 10 AUCLIUIIIIMHE.

CBs3b MCKOY (I)OpMI/IpyCMBIMI/I KOMIICTCHIUAMUA U (bOpMaMI/I KOHTPOJIA UX OCBOCHUSA NIPCACTABJICHA B

clenyrolen Tabmure:




HanmenoBanue

No Ko 1 HauMeHOBaHWE€ HHAMKATOPA JOCTUKEHUS HaumenoBanue
KOHTPOJIHPYEMBIX o
n/m KOMTICTCHITHIA OILICHOYHOTO CPEJICTBA
pazziesoB (TeMbl)
Bxo/1HOI KOHTPOJIb
1 | Bxommoii xormpom Bomnpocs! BXOAHOT0 KOH-
TpoJis (YyCTHO)
ATTecTanusi pa3JeNioB, TCKYIUH KOHTPOJIb YCIIEBAEMOCTH
2 Paznen 1 Kontponbnas 3aganue 1
Tewmbr: Homainee 3aganue 1
1. Jluneitnas Komnoksuym 1
Zﬂfgg‘;‘mmecm 3-OIK-3, V-OIIK-3 , B-OTIK-3
' 3-VK-1, ¥-YK-1, B-VK-1
TEOMETPHSI
3. KommiekcHsbie
qrcia
3 Paznen 2 KonrponsHas padora 2
Tewmsr: 3ananue 1
1. BBeleHHe B Ma- KonTponbnas padora 3
TEMaTUYECKUN aHa-
3 3-OI1K-3, Y-OIIK-3 , B-OIIK-3
2. Judppepenun- | 3-YK-1, V-VK-1, B-VK-1
aIbHOE UCYHCIICHUE
byHKIIUN OJIHOM
MIEpEMEHHON
4 Paznen 3 3ananue 2
Temsl: Kontponbnas pabora 4
1.®YHKIMY MHOTHX Kosnnoksnym 2
MIEPEMCHHBIX 3-OI1K-3, Y-OIIK-3 , B-OIIK-3
2.Heonpenenennnie | 3-YK-1, ¥-VK-1, B-YK-1
U OIpe/eicHHBIC
WHTETPaTBI
5) Paznen 4 Jlomarntaee 3aganue 2
Tewmsr: KonrtponsHas pabora 5
1. Kparusle wuHTE-
rpam 3-OI1K-3, Y-OIIK-3 , B-OIIK-3
3-VK-1, ¥-VYK-1, B-YK-1
2.0O0BIKHOBEHHBIE
nuddepeHImab-
HBIC YpPaBHEHUS
[IpomexxkyTouHas arrecTauus
6 | Ox3amen 1 3-OI1K-3, Y-OIIK-3 , B-OIIK-3 Bomnpocsl k ak3ameny |
3-VK-1, ¥-VK-1, B-YK-1
7 | Dx3ameH 2 3-OI1K-3, Y-OIIK-3 , B-OIIK-3 Bonpocsl k 3k3ameny 2
3-VK-1, ¥-YK-1, B-VK-1
Bonpocsl BXOAHOT0 KOHTPOJIsA
1. TloHsaTHus MeauaHbl, OMCCEKTPHUCHI, BBICOTHI TPEYTOJIbHHUKA.
2. CaoiicTBa paBHOOEIPEHHOTO TPEYTOJbHUKA.
3. CooTHOUICHHS MEXKAY CTOPOHAMU U YTIIaMU MIPSIMOYTOJILHOTO TPEYrOJIbHUKA.




4. BpluucieHue iomaal TpeyrojJbHUKa.

5.  KBazpart, mpsMOYTroJIbHHK, Mapajieaorpamm, pomo, tpamenus. Mx cBoiicTBa, Gopmyisl 1mio-
aiei.

6. OxpyxHocTb U Kpyr. Paguyc, xopaa, nuamerp, kacaTellbHasi, CeKyIasi.

7. JlnuHa OKPYXHOCTH U AJIMHA JYT'H OKPYKHOCTH.

8. Ilnomaap kpyra u IIOMIAIL CEKTOPA.

9. Ky0, napamnenenunen, npusma, nupamuaa. Gopmynsl MUI0MAAeH UX MOBEPXHOCTEH U 00be-
MOB.

10. ®ynukuws, ee 00nacTh ONpEACICHHS U 00JIACTh 3HAYCHUH.

11. OcHoBHBIE d5IeMEeHTapHbIe (DYHKIMH, UX CBOWCTBA U TpaUKH.

12. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.

13. ®opmynbl OIpUBENEHUS, CIOKEHUS, JBOMHOTO U MOJOBHMHHOIO apryMeHTa TPUTOHOMETpHUe-
CKHX (DYHKITHIA.

14. PemieHue TpUroHOMETPUYECKUX YPaBHEHUU BUJA Sin X=a , cos Xx=a , tgx =a .

15. ®opmyIbl COKPALIEHHOTO YMHOKEHUS.
16. PaznoxkeHue KBaJpaTHOrO TpeXwieHa Ha JIMHEIHbIE MHOKUTEIH.

IIpumepHbIi BApUMAHT KOHTPOJIbHOI padoTsl 1 (KP1)
1. Haiitu pemenue cuctemsl MeTogoM Kpamepa:
—X1+2x,+ x3=5
2x1 —3x, +3x3 =1
Xy —5x3 = -9
2. Ilo xoopmuuaram touek A (4,6,3),B(-5,2,6), C (4,-4,-3) HaiiTu:
a) JuIMHy BekTopa d = 4CB — AC,

- -

0) ckansipHOe mpou3BeeHue BekTopoB AB u AC.
3. JlaHBI BEKTOPHI 5=2?—3 }—i—k , b= }+4k , 6=5f+2 }—Sk .
Heob6xoaumo:

-

a) BEIMHCINTH CMEIIAHHOE TIPOM3BENEHNE BEKTOPOB d, b, C

—_

6) IJIoaJb Inapajuieiiorpamma, OCTpOCHHOT'O Ha BEKTOpax Ei, b.

IIpumepHblii BapuanT gomamnero 3aganus 1 (131)

I. JlaHbl KOOpIMHATHI BepIIUH TpeyronbHuka ABC

A(1,3), B(-3,-6), C(0,8).
Haiitu:
1) nmuny croponsl AB;
2) ypaBHenus ctopoH AB u BC, ux yrinossie ko3¢ hULIMeHTsI;
3) ypaBHeHue meauansl AE;
4) ypaBHeHuUe U AnuHy BbicoThl CD;
I1. TTocTpouts KpHUBYyIO:

Haiitu:

1) BenuuuHy Mosyoceu,

2) KOOpJAMHATHI BEPILIUH,

3) xoopauHathl Gpokycos F1, F7,

1. Jausr Toukn A(1,0,-2), B(2,4,4), C(0,-3,2)
Hanucars:

1) ypaBHenue minockoctu ABC,



2) KaHOHMYECKHE U NTapaMeTpuuecKkre ypaBHeHus npsambix AB u AC,

Bonpocsl kosutokBuyma 1 (Kul)
1. Onpenenenus: MaTpULIbl, MaTPULIBI-CTOIOIA, MATPULIBI-CTPOKH, TPAHCIIOHUPOBAHHON MaTpu-
16, KBaJIPATHOM MATPHIIbI, TIIABHOW M MOOOYHOMN AMAaroHaiei, eIMHUYHON MaTPHIIBI.
2. CaolicTBa MaTpHIL.
3. Brruncnenue onpenenurenei 2-ro mopsIka U 3-ro MOPSIKOB.
4. CgoiicTBa orpeaenuTene.
5. Omnpenenenust MUHOpA U anredpanyecKoro JOMOIHEHHS 3JIeMEHTa onpeaenuTens. Pasnoxenue
OTIpeNIeIUTENe! TI0 CTPOKE WIIH IO CTOJIOIY.
6. Omnpenenenue odpaTHOM MaTpulibl. Teopema (Brraucnenne o6paTHON MaTpHIIBI).
7. Pemenne CJIAY metonom Kpamepa.
8. Marpuunas popma 3amucu CJIAY. Pemenne CJIAY B maTpuanoi popme.
9. OmnpeneneHust BEKTOpa, ATUHBI BEKTOPA.
10. Omnpenenenne KOJUTMHEAPHBIX BEKTOPOB, KOMIUTAHAPHBIX BEKTOPOB.
11. Ompenenenue paBHbIX BEKTOPOB, IPOTHUBOIOIOKHBIX BEKTOPOB.
12. JluneiiHple onepanyy HaJl BEKTOPAMH.
13. TIpoekmus BexkTopa Ha ock. Teopema (O MpOEKINU BEKTOpa HA OCh).
14. KoopauHaTbl BEKTOpa B MPSIMOYTOJILHON CUCTEME KOOPIUHAT.
15. Teopema (KoopauHaTel BEKTOpa, 3aJaHHOTO HAYaJILHON M KOHEYHOU TOYKAMU).
16. BoIpaskeHue ATUHBI BEKTOPA Yepe3 ero KOOPIUHATHI.
17. Hampasnsromuye KOCUHYChI BEKTOPAa, UX OCHOBHOE CBOMCTBO.
18. Paznoxenue BekTopa 1o 6asmucy.
19. OmnpenencHuie CKAISIPHOTO MTPOU3BEACHUS BEKTOPOB, €r0 CBOWCTBA.
20. Teopema (BripaxkeHne CKaIIpHOTO MPOU3BEICHUS Yepe3 KOOPAUHATH BEKTOPOB).
21. OmnpezneneHre BEKTOPHOTO MPOU3BEICHUS BEKTOPOB, €0 CBOWCTBA.
22. Teopema (BbIpaxkeHre BEKTOPHOT'O POU3BEIECHUS Yepe3 KOOPAUHATHI BEKTOPOB).
23. OmnpezeneHre CMEIIaHHOTO MPOU3BEIEHHS BEKTOPOB, €0 CBONCTBA.
24. Teopema (BbIpaxeHre CMELIaHHOTO NPOU3BEICHUS Yepe3 KOOPIUHATHI BEKTOPOB).
25. IlpsMoyronibHas U MOJApHAs CUCTEMBI KOopAUHAT. POpMyIIbI Tepexo/ia U3 OHOM B APYTYIO.
26. PaccrosHue MEeXIy ABYMs TOUKAMH.
27. ®opMyIIbl JeNeHus OTpe3Ka B JAHHOM OTHOIIICHHH.
28. OmnpezeneHne yriaoBoro Kod(pQUIMEeHTa IpSMOi Ha TUIOCKOCTH. YpaBHEHHE MPSIMOM C yIiio-
BbIM K03 puIrieHTOM.
29. OOmiee ypaBHEHHE MPSIMOI HA TUIOCKOCTH.
30. YpaBHeHue NMpsIMOI HA IUNIOCKOCTH, MPOXOsIIeil yepe3 2 TOUKH.
31. YpaBHeHHE NPSIMOH B «OTpE3Kax».
32. Yron Mexay AByMs IPSMBIMU Ha IUIOCKOCTH.
33. YcnoBus napaienbHOCTH NPSMBIX Ha MIIOCKOCTH. Y CIIOBHS MEPIEHIUKYISIPHOCTH MPSIMBIX Ha
IJIOCKOCTH.
34. PaccTosiHUE OT TOYKH A0 MPSMOHN Ha MIIOCKOCTH.
35. OxkpyxHocTh. Dmmmrc. ['unepoona. [Tapadona.
36. OOmiee ypaBHEHHE IJIOCKOCTH.
37. HopMasibHBIH BEKTOpP MJIOCKOCTU. YpaBHEHHE IJIOCKOCTH C JAHHBIM HOPMAaJbHBIM BEKTOPOM,
IPOXOJAIIEH Yepe3 JaHHYIO TOUKY.
38. YpaBHeHHE MIOCKOCTH, MPOXOAIIEH uepe3 3 TaHHbIC TOUKH.
39. YpaBHEHHE MJIOCKOCTU «B OTPE3KAX».
40. VYron Mexay IJIOCKOCTSIMH, YCIOBUS MApPAIICIbHOCTH U NMEPHIEHAUKYISIPHOCTH JIBYX ILTOCKO-
CTeil.



41. PaccrosiHM€ OT TOYKH JI0 TUIOCKOCTH.

42. OOumue ypaBHEHHS PSIMOM B IPOCTPAHCTRE.

43. Kanonuueckue ypaBHEHUS IPSIMON B IPOCTPAHCTBE.

44, YpaBHEHHE NMPAMOU, TPOXOASIICH Yyepe3 2 TOUKH.

45. Tlapamerpuueckue ypaBHEHHUS MIPSIMO B IPOCTPAHCTBE.

46. TloHsiTHE KOMILJIEKCHOTO YHCJIa, MHUMOW eIWHHIBI. AnreOpandeckas ¢opma KOMIUIEKCHOTO
yHcla.

47. PaBHBIC KOMITJICKCHBIC YHCIIA, B3AUMHO CONPSKEHHBIC KOMIUICKCHBIC YHCIIA.
48. M3o0paxkeHne KOMIUIEKCHOTO YHUCIIA.

49. Mopyib, apryMeHT KOMIUIEKCHOTO YHCIIA.

50. Tpuronomerpuueckas hopmMa KOMIUIEKCHOTO YHCIIA.

51. dopmyna Ditnepa, nokazarenbHas GopMa KOMILIEKCHOTO YKCIa.

52. CrnoxeHue, BHIYUTaHUE, YMHOKEHUE, JIETICHUE KOMIUIEKCHBIX YHCE.

53. Bo3BeneHne KOMIJIEKCHBIX YHCET B CTETICHb.

54. H3BieueHue KOpHS KOMIUIEKCHOTO YHUCIIA.

IIpumepHbIii BApHAHT KOHTPOJILHOM padotsl 2 (KP2)

2 3
1. tim 2x° —-9x+10 , 2. im 7TxX" +4X ,
x>2 x? 1 3x-10 xoe x 33X+ 2
X tg 3x —sin 3x
3.Iim[ 2X ) , 4. m = :
xs>o\ 14+ 2 X x—0 2 X 2
3ananue 1 (3a1)
Boryuuts:
Tabnuia mpon3BOIHBIX
1.(c) =0, 2.(x™ = nx"1,
1 1y 1
=t ad)=-L
(V) e . "
5.(a*) =a*lna, 6.(e*) = e*,
, ;1
7.(1 = , 8.(1 ==,
(loga®) = —— (Inx)' =~
9.(sinx)’ = cosx, 10. (cosx) = -sinx,
, , 1
11.(t = , 12.(ct =—— )
(tg2) cos? x (ctgx) sin? x
13. (arcsinx)’ . 14.( ) !
.(arcsinx) = ——, .(arccosx) = ———,
i< -z
' 1 ’ 2
15. (arctgx) = 112 16. (arcctgx) = — L
17.(clx) = slx, 18.(sl1x) = clx,
19.(t0x) = , 20. (ctlx) = — :
( ) cl%x ( ) s[2x

CBoiicTBa MPOM3BOIHBIX
1) UV =02V

2) (CU) '=CU’



A W-V) =UV+VU

A (U)’_U’V—V’U
) v) V2

IIpumepHbIi BApUMAHT KOHTPOJIbHOI padoTsl 3 (KP3)

1. Haiitu y":
sinx
V=% V= arctg(e®*)
2. Haiitu y' n y":
_x+3
V=

Bonpocs! BBIX0JHOr0 KOHTPOJIA (3K3amMeHa 1cemecTpa)
1. Ilpenen pynkuuu npu x — a. ['eoMeTpruueckuil CMbICI ONpEAEIEHUS.
2.  OpaHOCTOPOHHHE TPEENbI: MPeIes ceBa U mpeen cnpasa GyHkiuu. Teopema (CB3b MEXIY
npenenoM GyHKIMU U OHOCTOPOHHUMHU TIPEICTAMHU ).
3. Ilpenmen ¢pyHKUMM mpuU X — ©, X = —o0, x = +oo, ['eomerpuueckuii cmbici npeaena QyHK-
WU OpU X —> +00

4. DBeckoHEUHO OOJBIINE U OECKOHEUHO Majible () YHKITHH.

5. CaolicTBa 6ecKOHEUHO ManbIX PyHKLNMH (7 CBOICTB).

6. CaolicTBa nipeaeoB (4 CBOWCTBA).

7. JlBa 3ameuaTeNnbHBIX Mpeena.

8. OmpenencHue YKBUBAJICHTHBIX OCCKOHEYHO MabIX (pyHKIMiA. ['€OMETpHUECKUIT CMBICT YKBH-

BAJICHTHBIX OM.

9. Teopema (CBoiicTBO OECKOHEYHO MaJIbIX (PYHKIIHIA).

10. TaGnuia SKBUBAJIEHTHBIX OECKOHEUHO MaiblX QyHKImi (7 Gpopmyn).

11. Omnpenenenve HenpepblBHOW (YHKIUU B TOYKe. TpH YCIOBUS HEMPEPHIBHOCTH (YHKIUU B
TOYKE.

12. Touxkwu paspeiBa. Kitaccudukanms Touek paspsiBa GyHKINH.

13. Ompenenenue nponsBoaHoi. Ee reomerpudecknii u Gu3HmuecKuii CMBICI.

14. CgoiicTBa MpoN3BOAHBIX (4 CBOHCTBA).

15. Ompenenenue cinoxaoi pynkiun. Teopema (IIponsBoHas cinoxxHoi GyHKIMN).

16. Tabnuia mpou3BOIHBIX.

17. Ompenenenue napaMeTpuyecku 3aaHHoN GyHkuuu. [Ipon3BoaHas napaMeTpuuecKu 3aaHHOM
byHKINN.

18. TIpowm3BoaHbIE BEICIINX MOPSAKOB (YHKIIUU OHOH ITepEeMEHHOM.

19. Ompenenenune muddepennmana Gyaxnun, nuddepennnana He3aBUCUMOHN TePEeMEHHOM.
20. TIpaswmio JlomuTans.

21. Teopema (ITpu3HaK MOHOTOHHOCTH (DYHKITHH).

22. OmpeneneHue TOYeK MaKCUMyMa, MUHIMYMa, S9KCTpeMyMa (yHKIINH.

23. Teopema (HeoOxomumoe ycroBue 3KCTpeMyma (pyHKIIHIH).

24. CrauuoHapHbIE TOUYKH, KPUTHYECKHUE TOUKH | pofa.

25. Teopema-1 (JlocTarouHoe yciaoBue 3KcTpeMyma QyHKITUH).

26. Teopema-2 ([loctaTouHoe yCIIOBHE 3KCTpeMyMa (PYHKIIHH).

27. HambGonplllee 1 HAMMEHbINEe 3HAYCHUS (DYHKITUU Ha OTPE3KeE.



3ananue 2 (312)

BoiyunTs:
Tabnuia MHTETPAIIOB
ngy — X _ _
Lfx"dx =——+cn*-1), 2.[dx=x+c
ax _ Xy = 2
3./~ =lnlx| +c 4.[a¥dx =—+c
5.fexdx=ex+c 6.fsinxdx=—cosx+c
, dx
7. cosxdx = sinx +c 8.J——-=tgx+c
9.fsif;x = —ctgx + ¢ 10. [ sCxdx = clx + ¢
11. [ clxdx = sUx + ¢ 12. [ -Z = thx+c
clx
dx dx
13. [ —-=—ctlx+c 14. [ —— =arctgx +c
15f & artgi+ 16[ & aresing +
| gty e : m—arcsmx c
dx . X dx
17.[ = = arcsin- +c 18. [ = =[x +Vx* + a?| + ¢
19] B Y 2oftd—l| |+
N Byl v I .| tgxdx = —In|cos x| + ¢

21.f ctgxdx = In|sinx| + ¢

CBolicTBa HEOIPEIEICHHOIO HHTETpaa

1) (Jf)dx) = f(x),

2) d(J f(x)dx) = f(x) dx,

3) [dF(x)=F(x)+C,

4) J(f(x) £ g(x)dx = [ f(x)dx £ [ g(x)dx,
5) [kf(x)dx =k [ f(x)dx, k = const,

6) Ecam f f(x)dx = F(x) + C, 1o

jf(ax)dx = %F(ax) +C

ff(x+b)dx=F(x+b)+C

jf(ax+b)dx=%F(ax+b)+C

IIpumepHBIii BADHAHT KOHTPOJILHOM padoTsl 4 (KP4)
Haiit yacTHBIC MPpOU3BOHBIE 1-TO TOpsiAKa QYHKIINH:



y = 4x3y? — 2x%y — 5.

1) J.—dx Z)Iarctgxdx’ 3)f(x— 1) e*dx.

Boruucnuth onpeneneHHbIA HHTErpat:
X.
2
1 X

Bonpoce! kosutokBuyma 2 (Ki2)
1. Ompenenenust QyHKIUI 2-X TEPEMEHHBIX, 3-X MIEPEMEHHBIX U HECKOJIBKUX NEPEMEHHBIX.

Haiitn unTerpanisl:

2. 0 -OKpPecTHOCTh TOYKH Ha IIOCKOCTH. IIpenen QyHKIuU 2-X IepeMEeHHBIX. I eoMeTpuyecKuii
CMBICJI IIpefiesia PYHKIUU 2-X IePEMEHHBIX.

0 -OKpEeCTHOCTh TOUKHM B ITpocTpaHcTBe. IIpenen QyHKImy 3-X nepeMeHHBIX.
HenpepriBHOCTH (DyHKITHIT MHOTHX TIepeMEHHBIX. TOUKH pa3phiBa.

YacTHble MpUpaLICHHs], TOJIHOE MpUpalieHue GyHKIHU 2-X TepEeMEHHBIX.
Omnpenenenust YaCTHBIX MPOU3BOAHBIX 1-r0 mopsiika GyHKIUU 2-X epEMEHHBIX.

No ok w

OmnpeneneHnst YaCTHBIX MPOU3BOIHBIX BBICIIUX MOPSIKOB (QYHKIUU 2-X EPEMEHHBIX.

Onpenenenne nepBoOOPa3HON U HEOTIPEAETICHHOTO HHTETPajIa.
['eomeTpuyeckuil CMBICT HEONMPEAECIECHHOTO UHTETpaa.

Tabnuia HHTErpasos.

CBoiicTBa UHTEIPAJIOB.

Merton 3aMeHbI IEPEMEHHBIX JJI1 HEONPEIEIEHHOTIO UHTErpasa

MeTtoa MHTETPpUPOBAHKE 110 YACTSIM JUIsl HEONPEAEIEHHOIO HHTETPAIa.
Omnpenenenue panroHanbHON ApoOu, MPaBUILHON pallMOHAIBHON APOOH.
OrnipeziesieHre U UHTETPUPOBAHUE MPOCTEHIINX PAITHOHATBHBIX IPOOECH.

© oo N M~ LDNRE

HHuTerpupoBanue pallnoHaIbHbIX ApoOei o0uiero Buja.
Omnpenenenne onpeaeIeHHOro HHTerpaa.

[ S T
N = o

CBolicTBa ONpeAeIEeHHOr0 HHTErpasa.
®opmyna HetoTona-JIeiiOHuma.

[HEN
w

MeTto 3aMeHBI MNEPEMCHHBIX IJIAA OIIPCACIICHHOI'O MHTCTpaJIa.
Brruncnenue niomaaei miocKux (1)I/Il"yp C IMOMOMIBIO ONPEACIICHHOTO UHTCIpaJIa.

[HEN
>

I[IpumepHblii BapuanT fomamHero 3aganus 2 ([132)
2 3x
1. Berancnute MOBTOPHBIT nHTErpan [ dx [(3x — 4)dy .

1 X

2. BerunucnauTh ABOMHONM UHTETpa J'J' x? ydxdy D :/{
l »y=0, »=3.

o 2
5. Beruncauts miaomaab GUrypel, OrpaHUUEHHON TUHUSAMH Y = — X, Y = —4 .

IIpumepHBIii BADpHAHT KOHTPOJILHOM padoTsl S (KPS)
1. Haiitu obuee pemenne aud. ypaBHeHUs
e*+3Vdy = xdx.
2. Haiitu obuiee pemenue aud. ypaBHeHUs
xy — 2y = 2x*,



© o N~ LDNRE

HUCE.

Bonpochl BHIXOHOT0 KOHTPOJIS (IK3aMeHa 2 ceMecTpa)

Onpenenenue ABOMHOIO UHTErpara.

CBolicTBa IBOMHOIO UHTETpaa.

Bprumnciienre 1BOWHOTO HHTETpalia B MPSMOYTOJIbHBIX KOOPIMHATAX.
Brrurcnenue 1BOWHOTO MHTErpaja B MOJSIPHBIX KOOPAMHATAX.
IIpunoxeHne IBOMHOTO UHTErpaa.

Onpenenenne qudhepeHInaTbLHOT0 YpaBHEeHU -0 mopsiika.

3anava Komm s nuddepenmanbHoro ypaBHeHus 1-ro mopsiaka.

10. Jlunetinbie nuddepeHImanbHbie ypaBHEeHU |1-TO opsKa.
11. Merog bepuynnu pemenus JIIY 1-ro nopska.

12. Ompenenenue qudepeHaIbLHOr0 YpaBHEHUS 2-TO MOPSIKA.

Onpenenenne o0IIEro ¥ YaCTHOTO peleHus Ju(PepeHInaIbHOro ypaBHEeHUS 1-To mopsaka.

Huddepenunansupie ypaBHeHUs 1-ro mopsaka ¢ pa3IeisioMMHICS TEPEMEHHBIMU U UX pelle-

13. Omnpenenenne o0IIeTro 1 YaCTHOTO penieHus auddepeHmaIbHOr0 ypaBHEHUS 2-T'0 TTOPS/IKA.

14. 3apava Komm ans nuddepeHansHOro ypaBHEHUs 2-T0 TOPSIIKA.

15.lucpdepenmanbubie ypaBHEHHs, JOMYCKAIOLIUE TTOHUKEHHUE MOPSIKA.

HIxanbl OLICHKH 06pa3013aTe.111>H1>1x I[OCTI/I)KeHl/Iﬁ

Kon Bun Kpurtepuu bamel Makcu-
OLIEHOYHOT'O MaJIbHbIN
CpeicTBa Oaut -
MUHH-
MaJIbHBIN
Oam1
KP1 - KonrtponsHas | BeimonHeno npasuibHo 60% 1 Gosee 3ajaHui 1 6ann 3a
pabora 1 — 10% 3amanuii 6-10
KP4 Konrponenas | BeimonHeno npaBuibHO MeHee 60% 0
pabora 4
KP5 Kontponbnas | Bemmonneno npasmibHo 60% u Gosnee 3aqaHuit 1 Gann 3a
pabota 5 10% 3amanui
5 9-15
Brmmonaeno npaBuinsHO MeHee 60% 0
131 Homamnee | Brimomneno npaBumiibHO 60% 1 Gosee 1 Gamn 3a
3amanue 1 10% 3amanuit
5 6-10
Brmmonaeno npaBunsHO MeHee 60% 0
132 Homamaee | Beimmonneno npaBmibHO 60% 1 Gosee 1 Gamn 3a
3agaHue 2 10% 3amanui
5 9-15
Brimonaeno npaBuisHO MeHee 60% 0
3nl 3aganue 1 Brimonueno npasunbHo 60% 1 Goee 1 Gayut 3a
312 3aganue 2 10% 3aganuii
5 6-10
Boinonneno npasuinbHO MeHee 60% 0
K 1 Komnoksuym 1 | - rmy6okoe U IPOYHOE YCBOEHHE MPOrpaMM- 18-20
Kn2 KomnnokBuym 2 | HOro matepuaia, OasoB

- IOJIHBIC, MOCJICAOBATCIBHBIC, TPAMOTHBIC U
JJOTHYCCKH H3J1ara€MbI€ OTBETHI,

- CBOGOI[HO CIIPABJIAOIIUCCA C IMOCTABJICHHBI-
MM 3aJiladyaMi, SHAHUA MaTepuaa.




- 3HaHHE [IPOrPaMMHOI0 MaTepuaa, 15-18
- TPaMOTHOE H3JIOKECHHE, 0e3 CYIIEeCTBEHHBIX 0aoB
HETOYHOCTEH B OTBETE Ha BOIPOC,

- TpaBWIbHOE MPUMEHEHHE TEOPETHUCCKHUX

3HAHUMU.

- YCBOGHHE OCHOBHOTO MaTepHaa, 12-14 12-20
- IPU OTBETE JIOMYCKAIOTCSI HETOYHOCTH, 6amioB

- TIpU OTBETE HEJOCTATOYHO IPABHILHBIC

(OopMyYITHPOBKH,

- HapylleHHUEe MOCIIe10BAaTEIbHOCTH B U3JI0XKe-
HUU IPOrPaMMHOTr0 MaTepuala.

- HE3HaHHE MTPOrPaMMHOTO MaTepualia, 0 6amioB
- IPY OTBETE BO3HUKAIOT OIIMOKHU.
21 Dk3ameH 1 - TIIyOOKO€ M TPOYHOE YCBOCHHE IPOTrpamMM- 26 — 30
32 DK3aMeH 2 | HOro Marepuala, 6amioB

- TIOJIHBIE, TOCJICAOBATENIbHbIC, TPAMOTHBIC U
JOTMYECKH U3JIaraeMble OTBETHI,

- CBOOOJIHO CITPABIISIIOIIMECS C IMOCTABJICHHBI-
MU 33/1a4aMH, 3HAaHUS MaTepHaa.

- 3HaHHE MTPOrPaMMHOTO MaTepHaa, 22 -25
- TPaMOTHOE H3JIOKEHHE, 0€3 CYIIECTBEHHBIX 0aioB
HETOYHOCTEH B OTBETE Ha BOIIPOC,
- TpaBWIbHOE NPUMEHEHHE TEOPETHUYECKHUX 18-30
3HaHUM.
- YCBOEHHE OCHOBHOTO MaTepHaa, 18-21
- IPH OTBETE JIOMYCKAIOTCSI HETOYHOCTH, 0aymuioB
- TpU OTBETE HEAOCTATOYHO TPABHILHBIC
(hopMyIHpOBKH,

- HapyIIeHUE MOCIIeIOBATEILHOCTH B U3JIOXKE-
HUUW IPOTPAaMMHOTO MaTepHana.

- He3HaHME MIPOrPaMMHOI0 MaTepuana, 0 6aynoB
- IIPY OTBETE BO3HUKAIOT OLIMOKH.

Hrorosas OILICHKA MPEACTABJIACT coboit CYMMY 6aJ'IJ'IOB, 3apa6OTaHHLIX CTYACHTOM IIPU BBIIIOJIHCHUN
SaI[aHI/II\/JI B paMKaxX TEKYIICTO U MPOMEKYTOUHOT'O KOHTPOJIA U BBICTABIACTCSA B COOTBETCTBUU C Ilo-
JJOKCHUEM O KPCHHTHO'MOﬂYHLHOﬁ CHUCTEMCE 110 cne,uyromeﬁ HIKaJIc:

Cymma OannoB Orerka 1o 4-x 6anbHOH Orenka
IIKaJe (ECTS)

90 - 100 5 (oTnnuHO) A

85 -89 4 (xo0 B

75 - 84 porio) C

70— 74 D

65 — 69 3 (y1OBJIIETBOPUTEIBHO)
60 — 64 E
0-59 2 (Hey10BJIETBOPUTEIILHO) F

Y4eOHO-MeTOAMYeCKOEe 1 MHPOPMALIMOHHOE o0ecnieyeHre Y4eOHOM TN CIUIINHbI
OcHoBHas JuTepaTypa
1. Canumos, P. b. MaTtemaTuka [uisi CTYJ€HTOB CTPOUTEIbHBIX U TEXHUUECKUX CIEIUAIbHOCTEMH:

yuebHoe nocobue / P. b. CanmumoB. — Cankr-IlerepOypr: Jlans, 2018. — 364 c. Pexxum nocrymna:
https://e.lanbook.com/reader/book/107956/#8



https://e.lanbook.com/reader/book/107956/#8

2. bepman, I'. H. COopHUK 33124 110 Kypcy MareMaTHYecKoro aHainu3a: yueOHoe nmocobue / I'. H.
bepman. — 9-e wu3n., crep. — Cankr-Ilerepoypr: Jlans, 2020. — 492 c. Pexum moctyma:
https://e.lanbook.com/reader/book/126705/#9

JlomoJTHUTeIbHAS JIUTEPATypa
3. BopoOweBa, E. B. MaremaTrka. OnopHble KOHCIIEKTHI M MPAKTHYECKUE 3aHITUS Ul CTYJACHTOB MH-

JKEHEPHBIX CIEIUANBHOCTEH: yueOHoe mocobue mis By3oB / E. B. BopooseBa, E. H. CtparunaroBa. —
Canxkr-IlerepOypr: Jlans, 2021. — 164 c. Pexum JOCTyTa:
https://e.lanbook.com/reader/book/156393/#1
4. Hazaposa, T. M. luddepennmanpupie ypaBHeHus: yaeonoe nmocodue / T. M. Hazaposa, 1. M. I1y-
nbiieB, B. B. Xa6mos. — HoBocubupck: HI'TY, 2017. — 100 c. Pexxum nocryma:
https://e.lanbook.com/reader/book/118318/#4
Iporpammuoe odecnnieyenne u UuTepHer-pecypcebl

[Ipomecc peanuzamnuu oOpa3oBaTeILHON TPOrpaMMbl B COOTBETCTBHUH ¢ TpeboBanusmu OI'OC BO

obecrneyeH He0OXOIMMBbIM KOMITJIEKTOM JIUIIEH3UOHHOTO IPOrPaMMHOTO 00€CIICYECHHS.

MarepuajibHO-TeXHHYECKOe o0ecredyeHne y4eOHOM QU CIMIIMHBI

JIeKIIMOHHBIE 3aHATUS TIPOBOATCA B yueOHOM ayautopun Nel.

O6opynoBanue:

ABTOMaTH3UPOBAHHOE paboyee MECTO MPENoJaBaTeNs

ITK — 1 mr.: npoueccop — AMD Athlon X2-3800 2,0rl 11, onepaTuBHas namsth - 4I°6

Konouku Sven — 2 mt., Yceunurens Sven - 1 wr., [Ipoektop mynbrumenuiinsiii CasioXJ-VI-E — 1 mT.,
Okpan MmynsTuMeanitHb Dinon Manuai 300x400 — 1 mT.

JIuueH3noHHOE U CBOOOHOE MPOTrpaMMHOE o0ecTiedeHne 00IIero u nmpohecCHOHATLHOTO Ha3HAYCHHUS.

[IpakTHdeckue 3aHATHS IPOBOAATCS B yueOHOH ayauTopun Ne.426.

KommuiekT MmynbTuMeuitHoro o60pyaoBanus (IpoekTop, FKpaH, kommetorep, UBII, kononku)

Mownwurop JIOC, IIpoektop Casio, Kononku Sven, Dkpan Lumien, ITpoueccop AMD Athlon (tm)Il X2
215 Processor 2.70 GHz, OneparuBnas namatb 41°6.

JIMueH3MoHHOE U CBOOOHOE MPOrpaMMHOE oOecTiedeHre 00Iero 1 npohecCHOHAIbHOTO Ha3HAUEHUS.

Y4eOHO-MeTOAMYECKHE PEKOMEHAALUH JJIsl CTYACHTOB

1. YkazaHus s npoCaylnBaHus JIEKIUN

[lepen HauamoM 3aHATHI BHUMATEIBHO O3HAKOMHTHCS C Y4E€OHBIM IUIAHOM IIPOBEJCHMS JEKIUI U
CITMCKOM PEKOMEHI0BAaHHO! JINTEPATYPHI.

Ilepen mocenieHreM O4epeHON JIEKIIMH OCBEXHUTh B MAMATH OCHOBHBIC KOHIICTIIUH IPOIIEHHOTO
paHee MaTepuana. [loaroToBuTh mpu HEOOXOAUMOCTH BOIPOCH! MpenojaBarento. He Hano omacarbces, 4To
BOIIPOCHI MOT'YT OBITh IPOCTHIMU.

Ha nexuuyn ocHOBHOE BHUMAHUE CIIEAYET YAENATh HE (JOpMyJiaM U MaTeMaTU4eCKUM BBIKIIAJIKaM, a
COZIEP’KaHUIO U3yIaeMbIX BOIIPOCOB, OIPEIEICHHUSIM U IOCTAaHOBKAM 3a/au.

B mpomecce n3ydeHus IEKIMOHHOTO Kypca HEOOXOAWMO IO BO3MOYKHOCTH YacTO BO3BPAIIAThCA K
OCHOBHBIM MOHSATHSM U METOJaM peIIeHHs 3a1ad (34eCh BO3MOXKEH BBIOOPOYHBIN KOHTPOJIb 3HAHWH CTY-
JIEHTOB).

JXenarenbHO MCTIONB30BAaTh KOHCIIEKTHI JICKIMH, B KOTOPBIX MCIIOJIB3YETCs MPHHATAS MPENoaBaTe-
JeM CUCTEMa 0003HAUCHUI.

Js 6onee noApoOHOro U3ydeHUs Kypca cieayeT padoTaTh ¢ peKOMEHJOBAaHHBIMU JIUTEPATYPHBIMU
UCTOYHMKAMU U BHOBb MOSIBIISIOIIUMHCS HCTOUHUKAMH.

2. Yka3aHus Juis y4acTHs B IPAKTUYECKUX 3aHATUAX
Ilepen mocenieHueM ysICHUTb T€MY NPAKTUYECKOIO 3aHSATHUS U CAMOCTOSTEIbHO M3YUUTh TEOpPETHUE-
CKHE BOIIPOCHI.


https://e.lanbook.com/reader/book/126705/#9
https://e.lanbook.com/reader/book/156393/#1
https://e.lanbook.com/reader/book/118318/#4

ITomyuuTs y npenojasaress 3aJaHie Ha BBIIOJHEHUE IIPAKTUYECKOIO 3aaHUs, KaK IIPABUIIO 3TO pe-
IIEHUE 3aJjauydl N0 MPOWJEHHOMY JIEKIIMOHHOMY Marepuany. Pemenue 3agaun opOpMUTE MUCBMEHHO WU
BBINOJIHUTH C MCIIOJIb30BAHUEM KOMIIBIOTEpA M IIPU HEOOXOJUMOCTH pacliedaTaTbh U cIaTh IIPENoIaBaTesto
Ha IPOBEPKY.

Ilepen nmocemeHueM yssCHATb T€MY NPAKTUYECKOTO 3aHATHS M CAMOCTOATEIBHO M3YYUTh TEOPETHYE-
CKHE BOIIPOCBI.

B kon1ie 3aHATHS TPH HEOOXOAMMOCTH BBIAICHUTDH Y MPETMOAABATENS HESICHBIE BOIIPOCHI.

OcCHOBHBIE Pe3yJIbTaThl BHITOJHEHHUS Pa0OThI HEOOXOAUMO pacledaTaTh.

3.YkazaHusi 17151 BHIIOJIHEHUS CAMOCTOSITEIBbHON paboThI

ITonmyuuTs y npenogasaress 3aaHue U CIIMCOK PEKOMEHI0BaHHOM uTeparypsl. M3ydenue teoperu-
YECKMX BOIPOCOB CIIEAYeT MPOBOJUTH 110 BO3MOXHOCTH CaMOCTOSITEIbHO, HO IIPHU 3aTpyIAHEHUsAX 00pa-
LIaThCA K NPENOIaBaTENo.

[ToaroToBUTH NUCBMEHHBIN OTUYET O NMPOJEIaHHOI padoTe.

[Tpu BbINOAHEHMH (POHTAIBHBIX 33JaHUI IO YCMOTPEHHUIO IpernojaBaTenss paboTa MOMKET ObITh
OlleHEHa 0€3 MUCbMEHHOI0 OTYETa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI, IIPU YCIOBUM aKTHUBHOMN
CaMOCTOSITENIbHOM paOOThI.

IToAroTOBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTonnquKne PEKOMEHIANUNA NI HpeHOI[aBaTeJIeﬁ

1. Ykazanust 1 npoBeACHUs JEKIUH

Ha niepBoii BBOIHOI €KUM cAenaTh o0mmii 0030p coaep:kaHus Kypca U OTMETHTh HOBBIE METOJIbI U
MOJIXO/IbI K PEIICHUIO 3a/a4u, pAaCCMAaTPUBAEMBIX B Kypce, TOBECTH JI0 CTY/IEHTOB TpeOoBaHus Kadeapsl, OT-
BETUThH HA BONPOCHI.

[Ipu moAroTOBKE K JEKIIMOHHBIM 3aHSATUSM HEOOXOIMMO MPOIyMaTh IJIaH €ro MPOBEICHUS, COJEPKa-
HUE BCTYMUTEIbHON, OCHOBHOM U 3aKJIFOUUTENILHON YacTH JIEKIIUH, 03HAKOMUTHCS ¢ HOBUHKAMH y4eOHOM 1
METOJMYECKON JUTEpaTyphl, MyOJUKAIUIMHA TEPUOJAMYECKON IeUaTH MO TEeME JIEKIIMOHHOTO 3aHSTHS.
YTOUYHUTH IUIAH NPOBENCHUS CEMUHAPCKOIO 3aHATHUSA IO TeMme JIEKUUH. llepen u3noxeHueM TEeKyIero Jek-
[IMOHHOTO MaTepuaa HallOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTBHIX Ha MpPEAbIIymux Jekiusax. C 3Toi
HENbI0 337aTh HECKOJIBKO BOMIPOCOB aAYAUTOPHH U OCYIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYIEHTOB.

B xoze nexunoHHOTO 3aHATHS MpenoAaBaTeNb JOKEH Ha3BaTh TEMY, YUeOHBIE BOIMPOCHI, 03HAKO-
MHUTh CTYJICHTOB C MEPEYHEM OCHOBHOW U JIOMOJHUTEIBLHON JUTEPATYphl O TeME 3aHATUs. PackpbiBas co-
JepKaHue Y4eOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAHHUE CTYJICHTOB Ha OCHOBHBIX KaTETOPHSIX, SIBICHUIX
U TIpoIeccax, OCOOEHHOCTSIX UX MpOoTeKaHus. PacKpbIBaTh CYIIHOCTh M COJIEP)KaHHUE PA3TUYHBIX TOUYEK 3pe-
HUS U HAYYHBIX TIOJIX0JI0OB K OOBSICHEHUIO T€X WM UHBIX SIBJICHUH U TIPOIIECCOB.

CrnenyeT apryMeHTHUPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3UIUIO MO CIIOPHBIM TEOPETHUYECKUM BO-
npocam. [IpuBoauThs npuMepsl. 3a1aBaTh MO X0y MU3JI0KEHUS JIEKIIMOHHOTO MaTepuana pUTOPUUYECKUE BO-
IPOCHl U CaMOMY JaBaTh Ha HHUX OTBET. DTO CHOCOOCTBYET aKTHUBU3ALMU MBICITUTEIBHON NeATeIhbHOCTH
CTYAECHTOB, MOBBILIEHUIO UX BHUMAaHUS U UHTEPECA K MaTEpUay JIEKLIUH, €€ coaepkanuto. [Ipenogasareins
JOJKEH PYKOBOAHUTH PabOTOM CTYAEHTOB MO KOHCIIEKTHPOBAHUIO JIEKIIMOHHOTO MaTepuaa, oJ4epKUBaTh
HEOOXOAMMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX TMOJIOKEHUHN M3ydaeMON TeMbl, 0C000 BBIJIETISSA, KaTe-
rOpUaIbHBIN anmapar. B 3akmounTensHON 9acTH JEKIIMA HE00X0 MO C(hOPMYITHPOBATH OOIIHME BHIBOIBI 1O
TEeMe, PaCKPBIBAIOIINE COACPIKAHNE BCEX BOMPOCOB, MOCTABICHHBIX B JICKITUU. OOBSABUTH IJIaH OYEPEITHOTO
MPAKTUYECKOTO 3aHATHUSA, 1aTh KPAaTKHE PEKOMEH/IAIINU IO TOATOTOBKE CTYAEHTOB K CEMUHApY.

Ha nmocnenneit nekuuu yaenuTs Bpems g 0030pa Haubosee BaXKHBIX MOJIO0XKEHHH, pACCMOTPEHHBIX B
Kypce.

2. Ykazanus AJis NpOBEACHUS TPAKTUUYECKUX 3aHITHI

IToaroToBUTH TEOPETUUYECKUE BOIIPOCHI WM 33/1a4l, KOTOPBIE JOJIKHBI BBIIIOJHUTH CTYIEHTHI BOBPEMS
MPaKTUYECKOTO 3aHATHS. [I0ITOTOBUTh CIIMCOK JUTEPATYPHBIX MUCTOYHHKOB, HEOOXOAMMBIX JIJIsl BHITIOJIHE-



HUS 33/I1aHUS U KOTOPBIE CTYIEHTHI MOTYT MOJTYYUTh B OMOIMOTEKe HHCTUTYTA. [[0ATOTOBUTH TIEpeYeHb MH-
TEPHET-PECYPCOB, KOTOPHIE TOMOTYT B BBINOJHEHUH IPAKTUYECKOTO 3aAaHus. [locne nomydeHus: OT4eT BhI-
MOJIHUTH MPOBEPKY M Ha CIEAYIOIIEM MPAaKTHUYECKOM 3aHATHH pa3o0paTh JOMYIIEHHbIE OMIMOKHU U MOJCKa-
3aTh, KaK UX HEOOXOJAUMO YCTPAHUTb.

Yetko 0003HAYUTh TEMY 3aHATHSI.

OOCynuTh OCHOBHBIE MOHSTHS, CBSI3aHHBIE C TEMOIA.

B npomnecce perienust 3a1a4 BECTU JUCKYCCHUIO CO CTYJIEHTaMH O MPABWILHOCTH MPUMEHEHUS Teope-
THUYECKUX 3HAHUU.

OTMmedath CTyIeHTOB, HanOOJIee aKTHBHO YYACTBYIOIINX B PEIICHUM 33/1a4 M TUCKYCCHUSIX.

B konI1e pakTUKH 334aTh AyUTOPUUA HECKOJIBKO KOHTPOJIbHBIX BOIPOCOB

3.Yka3zaHus 1o KOHTPOJIII0 CAMOCTOSITENIbHON pabOThI CTYIEHTOB

[To ycMoTpeHuIo mpenoaaBaress 3aJaHue Ha CAaMOCTOATEIbHYIO pabOTy MOXKET ObIThb MHIUBUIYalb-
HBIM UJIM (POHTAIILHBIM.

[Tpu ucnonb30BaHUM UHIUBUAYATbHBIX 33JaHUi TPeOOBaTh OT CTYJAEHTA MHUCbMEHHBIN OTYET O MpPO-
JelTaHHOM padore.

[Tpu nmpumeHeHnHn (HPOHTANTBHBIX 3a/IaHUH BECTH KOJUICKTHBHBIC OOCYXKICHHS CO CTYJICHTaMH OCHOB-
HBIX TEOPETUUECKHUX MOJIOKEHUH.

C 1enpr0 KOHTPOJISI KaueCTBA BBIITOJIHEHUSI CAMOCTOSITEIbHONW paboThl TpeOOBaTh WHIUBHUAYATbHBIC

OTYETHI (I0IMyCTUMO BMECTO MUCHbMEHHOT'O OTYETa MPUMEHATh UHIUBUyaIbHbIe KOHTPOJIBHBIE BOIIPOCHI).

[Tporpamma cocraBiena B coorBercTBuu ¢ TpedoBanusmMu OC HUAY MU®DU u yueOHBIM MI1aHOM
OCHOBHOM 00pa30BaTEeIHHOM MPOTrpaMMBbI 110 HarnpasiieHnto noarotoBku 13.03.01 TenmosnepreTuka u Ter-
JIOTEXHHKA.

Pabouyto nporpammy coctaBui noreHT bapanosckas JI.B.

Penienzent, npodeccop Uepnona H.M.

[Tporpamma onobpena na 3aceqanuu Y MKH 13.03.01 TernosHepreTrka v TEMIOTEXHHUKA.

[Ipencenarens yueOHO-MeToan4Yeckoit komuccuu PasyBae A.B.



