MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAIIN
beneparbHOE TOCYAaPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BBICIIETO 00pa30BaHUS
«TONBSATTUHCKUNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

51.0.10.01
(UAOERC OUCHUTIIIHbL)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Bricmiasg matemarnka 1

(HaumeHo8aHUe OUCYUNIUHBL)

10 HAIMPABJICHUIO MTOATOTOBKHU
13.03.02 DnexTposHEepreTrKa U MEKTPOTEXHUKA

HaIpaBJIeHHOCTH (TIPpOodUIIH)
DHeprocOepekeHNe U YJHEPTOAYAUT

dopma 00ydeHHS: OUHas
I'onx mabopa: 2018
Oo6mas Tpynoemkocts: 5 3E

PacnpenesieHne 4acoB TUCHMILIMHBI M0 cCEMeCTPam

CemecTtp 1

®opmMa KOHTPOJIA 3a4€T Hroro
Buj zansaruii
Jlexun 34 34
Jlaboparopubie
[IpakTnueckue 34 34
IIpoMexyTouHas aTTecTalus 0,25 0,25
KonrakTHas pabora 68,25 68,25
CamocrosiTenbHas paboTa 111,75 111,75
KonTposb
Hroro 180 180




Pabouyto mporpaMmy cocTaBui:
JOLIEHT, TOIEeHT, K.1.H. Kpsiosa C.A.

(dondrcnocms, yuenoe 36anue, cmenensb, Qamunus 1.0.)

PenensupoBanue pabodeil mporpaMMbl TUCIUILITHHBL:

OtcyrcTBYyeT

Penensent

(doadicHocmy, yueHoe 38anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucUIUIMHBL cocTaBiieHa Ha ocHoBaHnu ®I'OC BO u yyeOHoro rana
HanpasyeHus noaroroBku 13.03.02 DnekTposHepreTuka U ANEKTPOTEXHUKA

Cpoxk aeiicTBusi padoueil nporpaMmbl JUCUMILIMHBI 10 «31» aBrycra 2022 r.

COI'NTACOBAHO

3aseayommii kabeapo  "DnekTpocHAOXKEHHUE U 3IEKTPOTEXHUKA"

« _» 20 T. B.B. Baxnuna
(noonucs) (HU.0. Damunus)

YTBEPXIEHO

Ha 3acenannu xadenper  "Bricmias MaremMaTnka u MaTeMaTH4decKoe oOpazoBanue"

(mpotokomn 3acenanus Ne 7 ot «21» ¢espans 2018 1.).



1. Ilean ocBOEeHUNA THCHUILIHHBI

Lens ocBOEHUS AUCHUIUIMHBI — OBJIAJICHUE COBPEMEHHBIM amnmnapaToM MaTeMaTHUKH s
JAIbHENIIEr0 UCIOJIB30BaHUs B IPYTUX O0JIACTAX €CTECTBEHHOHAYYHOTO 3HAHUS U JUCIHILIMHAX
€CTECTBEHHOTO COJICpKaHMsI, MPUOOPETCHHE TEOPETUYECKUX 3HAHWA 10 OCHOBHBIM pa3jeiiaM
JUCIHUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O W TPUMEHEHHI0O MaTeMaTHYeCKUX METOJO0B B
npo(heCCHOHANLHOM JIeATETHHOCTH, K CAMOCTOSTEIIbHOMY HM3YYEHHUIO TEX pa3elioB MaTEMaTHKH,
KOTOpBIE MOTYT MOTPEeOOBATHCS IOMOJHUTENBHO B MPAKTUYECKOW M HCCIIENOBaTeNbCKOM padoTe,
dbopMUpOBaHHE  MATEMAaTHYECKOTO,  JIOTUYECKOTO W aJTOPUTMUYECKOTO  MBIIUICHUS,
MaTeMaTU4YeCKOl KyJIbTyphl OakaiaBpa.

2. Mecro nucuumiaunbl B cTpykrype OIIOIT BO

JIMCUMIUIMHBL ¥ TPAaKTUKU, Ha OCBOEGHHUU KOTOPBIX Oaszupyercss [aHHAs IUCLUIUIMHA:
MaTeMaTHKa (IIKOJBHBIN Kypc), anredpa (IIKOJbHBINA Kypc), reoMeTpus (IIKOJIbHBINA Kypc), anredpa
Y HavaJia aHajau3a (IIKOJIBHBIN KypC).

JIMCUMIUTMHBL U TPAKTHKH, ISl KOTOPBIX OCBOCHHE JAHHOW JAMCLUHUIUIMHBI HEOOXOAMMO KaK
npeamectByromee: «Bpicmas Marematuka 2», «Bbicmas wmarematuka 3y, «Dusnkay,

((TeOpeTI/ILIeCKI/Ie OCHOBBI JJICKTPOTEXHUKW .

3. Ilnanupyemble pe3yJibTaThl 00y4eHH s

®opmupyeMbie U
NuHaukaTopbl 10CTHIKEHU S
KOHTPOJINpYyeMble U —— I[Inanupyemble pe3yJibTaThl
KOMIIeTeHIMH (KOJ M HAMMCHOBAHHE) o0yueHust
(KOJl 1 HANMEHOBAHUE)
OIIK-3. CnocobeH OI1K-3.1 Ipumensier 3Harth:
IIPUMEHSATH MATEMATHUYCCKHIT aapar 1. OcHOBHBIE IOHATHS MAaTEMATHKH,
COOTBETCTBYIOIIHNI AHAIMTHYECKON reoMeTpuy, | METOBI PEIICHHS 33712, a TAKKE HX
¢busuko- JIMHEHHOM anreOpsy, Teopuy | HPHIOKCHHS B npodeccrnoHalIbHbIX
MaTeMaTHYeCKUA TPECIIOB TUCITUTIIINHAX, METOJII cOOpa aHan3a
amnmnapar, METOIbI 1 00paboTKu nHGOpPMAITUH.
aHanusa u 2. MeTo/bI penieHns MaTeMaTHIECKUX
MOJIETTUPOBaHUS, 3a[a4 10 YMCIOBOTO UJTU IPYroro
TEOPETHYECKOTO U TpebyeMoro pe3ynbTaTa (rpaduka,
AKCTIIEPUMEHTAIBHOTO (dbopMyIIBI U T.11.)
UCCIIeIOBaHUS MpU 3. OcHOBHBIE TIOHATHUS U METOJIbI
peLeHnn JUHEWHOW M BEKTOPHOI anreopsl,
npodeccrnoHaNIbHbBIX AQHAIUTUYECKON TeOMETPHH, TEOPUHN
3az1a4 IIPEJIETIOB.
YmeTs:
1. Pemiate THUIIOBBIE MaTEMaTUYECKUE
3a/1aumn
2. CaMOCTOATEIBHO MaTEMaTUYECKH
KOPPEKTHO CTaBUTh
€CTeCTBEHHOHAYYHBIE 3a/1a4H,
MPOBOJIUTH CTPOTHE MATEMATUUECKHUE
paccyxaeHus.
3. OnepupoBath aOCTPaKTHBIMU
00BEKTaMU U KOPPEKTHO MCIOJIb30BATh
MaTEeMATHYECKHUE TTOHSITHS U




®opmupyeMbie U
KOHTPOJINpYyeMble
KOMIIeTeHIUH
(K01 1 HAUMEHOBAHUE)

NHankaTopbl 10CTHKEHUS
KOMIIeTeHIN I
(koA 1 HAMMEHOBaHUE)

I[lnanupyemMble pe3yabTaThl
o0y4eHust

CHUMBOJIUKY JJIS BBIPAKEHUS
KOJIMYCCTBCHHBIX 1 KAYCCTBCHHBIX
OTHOILIEHUI 00BEKTOB.

4. IlepeBoIUTh UHKEHEPHBIE 3a7a41 C
OIMCATEILHOIO A3bIKA Ha S3BIK
MaT€MaTUKU, HpI/IMeHHTB METOAbI
MaTEeMaTHYECKOr0 aHaJIu3a I
pGI_HeHI/DI I/IH)I(eHepHI:IX 3a1a4

5. Pemars cuCTEMBI JIMHEHHBIX
YPaBHEHUH, COCTABIIATh YPAaBHEHUS
MPSIMBIX U KPUBBIX JIMHUHA HA
MJIOCKOCTH U B MPOCTPAHCTBE,
MMOBEPXHOCTEH BTOPOTO MOPSIIKA.

Bnaners:

1. MeTomaMu MaTeEMaTHYECKOT'O
OTIMCAHUS TUTIOBBIX 33/1a4 U
MHTEPIIPETALUU TOTY4EHHOTO
pe3yibTara.

2. CnocobamMu HarIsAgHOTO
rpadu4ecKoro npeicTaBIeHUs
Pe3yJIbTaTOB HCCIEI0BAHNUS.

3. HaBpIkamMK pUMEHEHUS
COBPEMEHHOT0 MaTeMaTH4YECKOI0
WHCTPYMEHTAPUS ISl PEIICHUS
MaTeMaTU4YEeCKUX 3a7a4

4. MareMaTU4eCKOM JIOTUKOM,
HEoOXoauMOM 17151 HOPMHUPOBAHUS
CYKJIEHHUM 110 COOTBETCTBYIOIINM
poeCCHOHAIBHBIM MTpo0IeMaM




4. CTpyKTYypa M coleprKaHue TUCHUIINHbI

DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoit . Cemectp |O0bem, 4.| banabl | UHTepakTHB, 4.
(pasznen) paGoTsr (y4eOHoii paboThI) (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monayins 1. Jlek 1 Marpuiisl. [lelicTBUs Haa HUIMU 1 2 -
JIuneitnas
anreOpa
Monayins 1. Cp Marpuisl. Onpenenurenn. CUCTEMBI 1 28 -
JInnelinas JUHEHHBIN anreOpandeckux ypaBHEHUI
Monyns 1. IIp 1 Cnosxenue, BBIYMTAaHUE, IPOU3BEICHUE 1 2 -
JInnelinas MaTpHIL
anreOpa
Mopyns 1. Jlek 2 Onpenenurenu u ux cporicrea. OdpaTHas 1 2 -
JInnelinas Marpuiia
anreOpa
Mopyns 1. IIp 2 Brrunciienue onpenenurenei. 1 2 -
JInnelinas Haxosxnenne oOpaTHO MaTpHIIBI
anredpa
Mopyns 1. Jlek 3 Pemienue cucrem TMHEWHBIX YpaBHEHHM 1 2 -
JIuneitnas Merogamu Kpamepa, ['aycca u cpeacrsamu
asreOpa MaTPUYHOTO UCUUCIICHUS
Monayinsb 1. Ip 3 Pemenue cucrem TMHEHHBIX YpaBHEHHI 1 2 -
JInHeitnas
anredpa
Mopyns 1. Jlex 4 HccnenoBanue cuctem JIMHEWHBIX 1 2 -
JIuneitnas ypaBHeHui. Teopema Kponekepa-Kanemimn
anreOpa
Monyns 1. Ip 4 Kontponbras padota 1 mo teme 1 2 25 - Kontponbnas padota 1
JInnelinas "Jluneitnas anredpa” 1o TeMe "JIuneitnas
anreOpa anreopa"




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoit . Cemectp |O0bem, 4., banabl | UHTEpakTHB, 4.
(pasznen) paGoTnr (y4eOHoii paboThI) (HauMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)
Monayns 2. Jlek 5 Bexkrtops! u gelictBust Hax HUMU. ba3uc. 1 2 -
BexTopHas CkansipHO€, BEKTOPHOE, CMELIaHHOE
anrebpa IIPOMU3BEJICHNE BEKTOPOB
Monyisb 2 Cp OCHOBHbBIE TIOHATHS BEKTOPHOM anreOphl. 1 28 -
BekropHas basuc. Ilepexon ot omHOrO 6asmca K
anreOpa npyromy. CkasipHOE, BEKTOPHOE,
CMENIaHHOE NMPOU3BEACHUS BEKTOPOB
Mopyns 2 IIp 5 Pemenue 3apau no reme "OCHOBHbBIE 1 2 -
BektopHas MOHSTUS BEKTOpHOU anreopsl. bazuc"
anreOpa
Monyisb 2 Jlex 6 CkansipHO€E ITPOU3BEIEHNE BEKTOPOB B 1 2 -
BekropHas JIEKapTOBOM M NMPOU3BOJILHOM 0Oa3ruce
anreOpa
Monyns 2 IIp 6 Pemenue 3agau Ha CKaJIIpHOE 1 2 -
BekropHas [IPOU3BEAECHUE
anredpa
Monyisb 2 Jex 7 BekropHoe nmpousBeieHue BEKTOPOB B 1 2 -
BekropHas JIEKapTOBOM M NMPOU3BOJILHOM 0Oazruce
anreOpa
Monyins 2 IIp 7 Pemenue 3aga4 Ha BEKTOpHOE 1 2 -
BekropHas [IPOU3BEACHUE
anredpa
Monyins 2 Jlek 8 CmemaHHOE MPOU3BE/ICHHE BEKTOPOB. 1 2 -
BekropHas BeIpaxxeHue cMeaHHOro Iponu3BeACHUs
anredpa yepe3 KOOPAUHATHI COMHOKUTENIEH
Monyisb 2 IIp 8 KonrtponsHas padora 2 o Teme 1 2 25 - KonTtponbHas pabora 2
BektopHas "Bekropnas anreopa" 1o Teme "BekTopHas

anreOpa

anreopa”




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoit . Cemectp |O0bem, 4., banabl | UHTEpakTHB, 4.
(pasznen) paGoTnr (y4eOHoii paboThI) (HauMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)
Monayns 3 Jlek 9 [TonsiTre 06 ypaBHEHUU JTUHUHU Ha 1 2 -
AHaIUTHYECKas IIJIOCKOCTH. Y paBHEHMS NIPSIMON Ha
FEOMETPUS 10cKOCTH. [IITOCKOCTE B MPOCTpPaHCTBE.
Monyisb 3 Cp IIpsimas Ha mockoctu. [Imockocts n 1 27,75 -
AHanUTHYECKas npsiMasi B mpocTpaHcTBe. KpuBbie BTOpOro
TEOMETPHUSI nopsiaka. IloBepxHocTy BTOpOro nopsjaka
Monayns 3 IIp 9 [Ipsmasi Ha MIOCKOCTH M B IPOCTPAHCTBE. 1 2 -
AHaMTUYECKast [InockocTh B IpoCTpaHCcTBE
FEOMETPUS
Monayns 3 Jlek 10 Kpusbie BTOporo nopsiaka. Syuic. 1 2 -
AHaTUTHYECKas lNunep6ona. [Tapabomna.
FEOMETPUS
Monayns 3 IIp 10 [TocTpoeHue KpuBBIX BTOPOTO MOPSIKA 1 2 -
AHaTMTUYECKAst
FEOMETPUS
Monayns 3 Jlek 11 [ToBepxHOCTH BTOPOrO MOPSIAKA. 1 2 -
AHaTMTUYECKAst unuaapuyeckue MoBEpXHOCTH.
FEOMETPUS KoHnueckne noBepXHOCTH U OBEPXHOCTH
BpaleHus
Monyisb 3 Ip 11 KpuBbie BToporo nopsjaka, ux 1 2 -
AHanUTHYECKas KaHOHWYECKuE ypaBHeHus. [IpuBenenue
reoMeTpus yYpaBHEHUs KPUBOM BTOPOTO MOPsIKA K
Monayns 3 Jlek 12 Kpusbie BTOporo nopsiaika B moJsipHOM 1 2 -
AHaMTUYECKAast CUCTEME KOOpJUHAT.
TEOMETPUS
Monyisb 3 IIp 12 Konrponsnas padora 3 o Teme 1 2 25 - KonTtponsnas padora 3
AHanUTHYECKas "AHanuTuyeckas reomeTpus’” 1o TeMe "AHaIuTHYeCKast

TEOMETPUS

reomeTpus”




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoit . Cemectp |O0bem, 4., banabl | UHTEpakTHB, 4.
(pasznen) paGoTsr (y4eOHoii paboThI) (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 Jlek 13 Oynkius. [lousTe, OCHOBHBIE 1 2 -
Brenenue B XapaKTePUCTHUKH, CTIOCOOBI 3a/1aHUS.
MaTeMaTUYeCKUI OcCHOBHBIE 2JIEMEHTapHbIE QYHKIIUH.
QHAIIN3
Monyins 4 Cp DOneMeHTapHbIe PYHKITMU U UX CBOMCTBA. 1 28 -
Bsenenue B IIpenen nocnenosarensHocTU. [Ipenen
MaTeMaTHYeCKUI dbyakuun. HenpepsIBHOCTD PyHKITHH.
AHaJIN3
Monyis 4 IIp 13 OcHOBHBIE 3JIEMEHTapHbIC (QYHKIMH, UX 1 2 -
Brenenue B rpaduku. OOpaTHas U CIOXHas QYHKITHH.
MaTeMaTUYECKUI
QHAIN3
Monyisb 4 Jlex 14 [Tpenen ¢pynkunu. beckoneuno manslie u 1 2 -
BBenenue B OeckoHeYHO OoJbIe (PYHKINH, CBS3h
MaTEMaTUYECKUI Mexay HUMH. [IepBblil 3aMedaTenbHbII
QHaAIIN3 npesen.
Monyns 4 ITp 14 Buapl Heonpenen€HHOCTEN B CTOCOOBI UX 1 2 -
Bsenenue B YCTpaHEHHU
MaTEeMaTHYeCKUI
QHaAIIN3
Monyns 4 Jlek 15 Bropoii 3aMeuaTenbHbIi npeed. 1 2 -
Brenenue B DKBUBAJICHTHBIE OECKOHEYHO MallbIe.
MaTEeMaTHYeCKUI
QHAJIN3
Mopyns 4 IIp 15 Brrunciienue npeaenos ¢ MOMOLIBIO 1 2 -
Bpenenue B 3aMeyaTeNbHbIX MPEJEIOB.
MaTeMaTUYECKUI

aHaJIn3




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoit . Cemectp |O0bem, 4., banabl | UHTEpakTHB, 4.
(pasznen) paGoTHI (y4eOHoii paboThI) (HauMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)

Monyns 4 Jlek 16 HenpepsiBHOCTH PyHKITHH. 1 2 -
Beenenue B
MaTEeMaTHYeCKUI
QHAJTU3
Monyins 4 IIp 16 UccnenoBanue GhyHKIMHM HA 1 2 -
Brenenue B HEIMPEPHIBHOCTh
MaTEeMaTHYeCKUI
QHAJTU3
Monyisb 4 Jlex 17 Hrorosoe noBTopeHue 1 2 -
BBenenue B
MaTeMaTHUYECKUM
AHAJIN3
Mopyns 4 IIp 17 KonTpomnbHas pabota 4 o Teme 1 2 25 - KonTponsHas padora 4
BBenenue B "BBeneHne B MaTeMaTHUYECKUN aHaIN3" o TeMme "BBenenue B
MaTeMaTHUUYECKUMN MaTeMaTUYeCKui aHamu3"
AHAJIU3

Tecr Hrorosoe tectuposanue yepe3 LT 1 2 100 - TectupoBanue

ITA [TpomexxyTounast arrectamus (3a4€T Mo 1 0,25 -

HAKOIUTEIbHOMY PEUTHHTY)
Hroro: 180 100

Cxema pacuera UTOrOBOIo HaJjjia
(CymmMa OansoB 1o BceM y4eOHBIM MEPOTIPUATHSAM, IPEAYCMOTPEHHBIM B Kypce + pe3ysIbTaThl UTOTOBOTO TECTUPOBAHUS), pa3ieiEHHas Ha 2.




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B nucuunune "Briciias maTemaTtuka 1" Bcnonb3yroTcs:

TEXHOJIOTHSI MOAYIBHOTO 1 0JI0YHO-MOIYJIBHOTO 00y4eHUS (comepkaHue yaeOHOro MaTeprana
KECTKO CTPYKTYPUPOBAHO B LIEJSX €70 MAKCUMAIBHOTO YCBOCHHS, COITPOBOXKIAETCS 00513aTeTbHBIMH
0JIOKaMH yIIpaKHEHUW U KOHTPOJIA);

TEXHOJIOTHSl pa3BUBAIONIETO OOyueHUs (TPOBEICHHUE JIEKIMA, MPAKTHYCCKUX 3aHSTHH,
KOHTPOJIbHBIX paloT, 3a4éTa);

TexHojorus nuddepeHIrpoBaHHOr0 00ydeHus (peiararoTcs 3aIaHus Pa3IMuYHOTO YPOBHS
CJIIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (NMPUMEHEHUE YYEOHBIX SJICKTPOHHBIX
W3JIaHUM, pecypcoB ceTu VIHTepHET, OCYIIECTBICHUE TECTOBOT'O KOHTPOJISI 3HAHUN YYaITUXCS).

6. Meronuyeckue YKa3aHUA M0 0CBOEHUIO TUCIHILIHHBI

OCHOBY TEOpEeTHYECKOro OOY4YeHHsS! CTYJEHTOB COCTABIISIIOT JIEKIMH, B XOJ€ KOTOpOH
MpernoaaBaTelb U3JiaraeT OCHOBHBIC, HANOO0JIEe CIIOKHBIC TIOHATHS TEMBI, a TAK)KE CBSI3aHHBIC C HEl
TEOPETUYECKHE U MpPaKTUYECKHEe MPOOJIeMbl, 1aéT peKOMEHAAMH Il MPAKTHUYECKOro 3aHATUS U
YKa3aHUS JUISI BRITIOJTHEHUS] CAMOCTOSTETbHOU PabOTHI.

B xone neKuMOHHBIX 3aHATHI oO0ydarolieMmycsi HeOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yuyeOHOTrO MaTepuana, oOpaimias BHUMaHHEe Ha (DOPMYIHPOBKH, PACKPBIBAIOLIUE COJCpKAHHE
n3ydaeMou nucuuIuiHbl "Beiciias matemaTtuka 1". JKenareabHO 0CTaBIATh B paOOYMX KOHCIIEKTAX
MoJIsi, Ha KOTOPBHIX JeNaTh MOMETKH, MOTYEPKUBAIOIINE OCOOYI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TOJIOKECHHIA.

CaMocTtosiTenbHasi paboTa CTYJIEHTOB SIBIISIETCS Ba)XKHBIM BHJIOM YY€OHOUW JEATEIHHOCTH.
CamocTtosTenbHass paboTa BBINONHSIETCS BO BHEAYJTUTOPHOE BpeMs IO 3aJaHUI0 U TpHU
METOJIUYECKOM PYKOBOJCTBE MPEMOIaBaTeNsI, HO 0€3 ero HEMOCPEJACTBEHHOTO YUaCTHsI.

B mpouecce camocTosTensHOM paboThl CTYJAEHT MPUOOpETaeT HaBBIKM CAMOOPIraHMU3AINH,
CaMOKOHTPOJISI, CAMOYTIPABIICHUSI U CTAHOBUTCS aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM yueOHOU
JESITEIbHOCTH.

B xope moAroToBKM K MPaKTUUECKUM 3aHATHUSM CIEAYET MU3YYUTh KOHCHEKTHI JICKIUU, U
PEKOMEH/I0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH a1 IIPEroaaBaTers.

Ha npakTudeckux 3aHSATHSAX CTYIEHTHI PEIIAIOT 3a/1a4M MOJ PyKOBOJICTBOM IIPEMOaBaTEIIsI.
[TpakTHueckue 3aHATHSA MOCBALIEHBl M3YUYEHUIO Hanbosiee BaKHBIX U CIOXKHBIX TeM y4dyeOHOU
JUCLUILITMHBI U CITYXKAT JJIs1 3aKPETUICHUS] U3YYEHHOTO MaTepHaia.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHE pelllaTh 3aJlau Ha MPOMIeHHbIH
matepuan. Ilpu pemeHUM 3amad HY)KHO OOOCHOBATh KaXKABIA OTall pEIICHUS, WCXOAS U3
TEOPETUUECKHX MOJOKEHUI n3ydaeMoro kypca. Eciiu cTyieHT BUANT HECKOJIBKO ITyTel peleHus, To
OH JIOJDKCH CPaBHUTHh WX M BHIOpATh CaMblil pallMOHAIbHBINA. Perienne 3a1ad U mpuMepoB ClIeyeT
u3Narath MoApoOHO, BBIYUCIIEHUS pacrlojiaraTh B CTPOTOM TMOpPSAKE, OTIENsAs BCIOMOTaTelIbHbIE
BBIUMCJICHHS OT OCHOBHBIX. [10Ty4eHHBIN OTBET CIeAyeT MPOBEPSITh CIIOCOOAMU, BEITEKAIOITIMH U3
CyllecTBa JaHHOW 3amaud. PemieHue 3agad ompenenéHHOrO THUMA HYXHO MPOJODKATH J0
nproOpeTeHNus TBEPBIX HABBIKOB B PEIICHUU.

[To 3aBepiIeHNIO U3YUEHUSI MOAYJISI IPETIOAaBaTeNb IPOBOJUT KOHTPOJIbHYIO PabOTY C LIETBIO
MPOBEPKU U OIICHKU 3HAHUW U YMEHUH CTYJIEHTOB. 3aJlaHUs KOHTPOJIHHOU PabOThI JOKHBI OBITH
BBITNIOJTHEHBI aKKYPATHO, NOCIE0BATEIbHO, 0O0CHOBAHUE PEILIEHUSI U OTBET 0053aTeIbHBI B KaXKI0OM
3ananuud. [lpyu BBHIMOTHEHHH KOHTPOJBHBIX pPAaOOT HE OMYCKAeTCs HCIOIb30BaHHWE MOOMIBHBIX
YCTPOMCTB U TraJI’)KETOB.

[Ipy noAaroToBke K HMTOTOBOMY TECTUPOBAHUIO CTYJIEHT JOJKEH IOBTOPHO HW3YYUTh
KOHCIEKTHI JIEKIUIl 1 PeKOMEHJOBAHHYIO OCHOBHYIO U JOIMOJIHUTENbHYIO JINTEPATYpPy, IPOCMOTPETH
pelIeHus: OCHOBHBIX 3a/lay, PEIIEHHBIX CAMOCTOSATEIbHO M Ha MPAKTUYECKUX 3aHATUSIX, a TaKKe
COCTaBUTbh MUCHbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE Ha 3a4ET.



7. OuneHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Koa koHTpO/IMpyemMoii KOMIIeTeH U HaumeHoBaHue
Cemectp
(WJIH ee 4acTH) OLICHOYHOI'0 CPeACTBA

1 OIK-3.1 KOHTEOJILHaU;{ pabora 1 n(')' TeMe
Jluneitnas anre6pa

1 OIK-3.1 KOHT'I')OJ'IBHaﬂ pabora 2 n(i TeMe
Bekropnas anrebpa

| OIK-3.1 K”OHTpOJ'IBHaSI pabora 3 o Tel\ge

AHanuTH4ecKasi FeOMETpHs
| OIK-3.1 ) KonTtponbnas pabora 4 10 TeMe )
BBGI[GHI/IG B MaTcMaTU4Y€CKUHN aHAJIN3
1 OIIK-3.1 Bomnpock! k 3auéty NeNe 1-43
1 OIIK-3.1 Hrorosoe Tectuposanue yepes LT

7.2. TunoBble 3aJaHUs1 MJIM HHbIE MaTepHAJIbl, HeO0OX0AMMBIe Il TEKYIEero KOHTPOJIst

7.2.1. KouTpoJuanHas padora 1 no treme ""JInHelinag ajareopa'

(naumenosanue 0YeHoUHo20 cpedcmea)

TunoBble npuMepsbI 3aJaHNI

BapuanTt 1
1 2 1 2 1 0
1. Haiitu npoussenenne matputlt AB u BA,eciu A=|3 4 0[;B=|-3 0 1
0 2 1 1 2 0

1 0 2 -3
4 2 1 3
2. BeIUnciauTh onpeaeanTenb 5 5 3 .

6 0 3 7
3. Pemuts cucremy metonom Kpamepa

2X1 — X2 —6X3=-1
X1—-2X,-4X3=5
Xi- Xo+2X3=-8

4. PenuTh CUCTEMY CPEICTBAME MATPUYHOTO UCUUCIICHUS:

2X1 - X2 —-6X3=-1
Xi=2X,4X53=5
X1- X2+2X3=-8

5. Pemuts cucremy meronoM I'aycca

2X1 - X —-6X3=-1
X1 —-2X,4X5=5
X1- Xp+2X3=-8

Bapuanr 2




4 2 6
1. Haiitu npoussenenne matputl AB u BA,ecim A=|0 1 2 |;B=
5 7 3
2 81 4
9 7 5 3
2. BeluucauTe onpeaennTelb .
3 21 6
01 2 3

3. Pemuth cucremy metogom Kpamepa
2X1—-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X +X3=0
4. Pemuth cucTeMy cpeACTBaMH MaTPUYHOTO UCUHCIICHHUS:
2X1—-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X +X3=0
5. Pemuth cucremy merogom ['aycca
2X1—-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X +X3=0

Bapuanr 3

1. Haiitu npousBenenne matpuil AB u BA, ecniu A=

=~ O
D=

3
9
2. BeruuciauTh onpeaeanuTenb 3

N D O
O B N S
W o0 = N

1

3. Pemuth cucremy metogoM Kpamepa
2X1-3X2+3X3=3
6 X1 +9X,-2X3=-4
10 X3 +3 X, -3X3=3

4. Pemuth cHCTEMY CPEICTBAMHM MaTPUYHOTO UCUUCIICHUS:
2X1-3X2+3X3=3
6X1+9X,-2X3=-4
10 X7 +3 X, -3X3=3

5. Pemuth cucremy metogom ['aycca
2X1-3X2+3X3=3
6 X1 +9X,-2X3=-4
10 X; +3 X2 -3X3=3

BapuanT 4
5
1. Haiitn npousBenenue Matpuny AB u BA, ecniu A=| 2

1

0
2
|

[\ JEEN B

3
1
3

— O W

8
7
5

[98)

—_—
[e—

()

W = W
b\ 9 O
vy
Il
N W A
ESNE ST\
W N W



N O N
N ~= B

2. BeruuciauTe onpeaeauTenb

W o= N

5
3
8
01 2
3. Pemmuth cucremy metosoM Kpamepa
4X1 -3 Xo +X3=7
X1-2X2-2X3=3
3X1-Xp 2X3=-1
4. Pemith CHCTEMY CPEICTBAMHI MATPHYHOTO HCUHMCIICHUSL:
4X1 -3 Xo +X3=7
X1-2X2-2X3=3
3X1-Xp 2X3=-1
5. Pemuts cucremy meronoM I'aycca
4X1 -3 X0 +X3=7
X1-2X2-2X3=3
3X1-Xp 2X3=-1

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS
KonrponbHast pabora 1 BBINONHSETCS CTyJEHTaMH Ha MPAKTUYECKOM 3aHATUM 4, Ha
BBITNIOJIHEHHE Pa0OThl OTBOAUTCS 2 4aca. [Ipu BBIIOJIHEHUU KOHTPOJIBHOU pabOThl CTYJEHTHI MOT'YT
MOJIb30BAaThCsl OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMU MaTepHaaMH, Y4YeOHUKAMH, Y4EOHO-METOAMYECKUMU IOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

Kpurtepun onenkn:
KoHTpoisibHast paboTa COAEPKUT 5 3ajaHni, KaXK0€ 3aJaHNE OLICHUBAETCS B 5 0aJIIOB.
5 GaIoB BBICTABISIETCS CTY/ICHTY, €CJIH 3a/IaHUE BBIMIOJHEHO B TIOJTHOM 00BEME;
4 Gaina BBICTABISIETCS CTYJICHTY, €CJIM 33/IaHKE BBIMOJHEHO B 00BEMeE oT 80 % U BhIIIIE;
3 6asuia BBICTaBIIACTCS CTYEHTY, €CIIM 3aJaHHe BBIMOIHEHO B 00BbEMe oT 60 % 10 79 %
2 Gaia BBICTaBISIETCS CTY/ACHTY, €CIIH 33JlaHKe BBIIOJHEHO B 00b&Me oT 40 % 10 59 %
1 Gast BbICTABIISIETCSl CTYICHTY, €CIIH 3a/laHue BBITIOJIHEHO B 00BEMe oT 20 % 110 39 %
(0 6ayIOB BBICTABIIACTCS CTYJEHTY, €CIIU 33JIaHUE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KouTpoJuabnHas padora 2 no treme ''BexropHas ajreopa'

(Haumenosanue oYeHouHo20 cpedcmea)

TunoBble npuMepsbI 3aJaHUI
Bapuanr 1.

1. Pa3HO)KI/ITB FGOMeTpI/IIIeCKI/I U aHAJIUTUYCCKU BeKTOp Z’ 110 BeKTOpaM Zl n E, cClin le' ;.'
J; b=i+3 j; c=21i+3 ].
2. Mlaust Bextopsi a@={2, 3, 4}: b={-1, 5, 5}. Haittu: 1) (@, b): 2) ‘5

2

- N _ _ —0 _
3)(2atb, b);4) np,(a+b);5) a -opra.

AN

ﬁ‘=3;(% , n)=’§.

3. Jlausl BekTOpel a=2m+n; b=3 m-2 n, e ‘m‘=2;

Haitrn: 1) (a, b); 2) ‘5 3)(a. by 4) np; (a+b).

4. HaiiTu muioma/ip napauieaorpaMMa, IOCTPOEHHOT0 Ha BEKTOpax




- - - = —A_ T
a= m-2n; b=3m+2n,rae ‘mHn‘zS; (m,n )ZZ.

5. JlaHbl KOOpAMHATEI BEpIIMH nupaMuisl A jA , A3A, A (4,0,0); A ,(-2,1,2); A (1,
3,2); A4(3,2,7). Tpebyercs cpeicTBaMH BEKTOPHOM ajreOphl HaiTH:

— yrox Mexnay pebpamu A [A , 1 A |Ay;

— mIomanb rpaHu A A 5 A 3

— 00BeM MUpaMU/IbI.

Bapuanr 2.

1. Pa3no>KHTL TEOMETPHIECKN H AHAMTUYECKH BEKTOP d TIO BEKTOPaM bu c ecmu a=3 i

-] b= 2z+2], c—-z+3]

_ A _ —0 _
3)(2a-b, a)4) np,(a+b),5) a -opra.

3. JlaHBI BEKTOPBI Zl=2}_?-(_]; h=3 ;+2 (_], rae ‘;‘=‘ ‘ L(p,q )——

— N _ - —
a;3)(a, b);4) np;(a+b).
4. Haiitu muiommaip napajiieiaorpaMma, HOCTPOCHHOTO Ha BEKTOpax

—N- T
, N )=—.
6

5. JlaHbl KOOPAMHATHI BepIIMH mupaMuisl A (A > A 3A 4 A (1,-1,0); A ,(4,5,-2); A 3(-1,

a=3m- n b= 2m+n rie ‘m‘ ‘

3,0); Ay(6,1,5). Tpebyercs cpencTsaMu BEKTOPHOM anreOpbl HAUTH:
— yroa mexnay pebpamu A |A 5, n A [Ay;
— IIom@anb rpaiu A (A 5 A 3;

— 00BbeM MUPaAMUIBIL.

Bapuanr 3.
1. Pasnox(mb > TECOMETPHUECKH M aHAIUTHYECKH BEKTOP C 1o BEKTOpam awu b ecn a= 21

b=-i-2j; ¢=2i+3].

AN

d:3)(a+b, a-b),

2.JlaHbl BEKTOPBI

4) np; (a+b);5) b°-oprb.

_ AN

—2 (m R n)=§7z

3. Jlase1 BekTOpEI a= m -2 n; b=3 m+ n, re ‘m‘

_ - A _
a;3)(a+b, a-b);4) np;(a+b),

4. Haiitu muioiaib napajijieiaorpaMma, HOCTPOCHHOTO Ha BEKTOpax
VAN

, n)=§ 3

a= m2n b= 3m+n rie ‘m‘



5. Jlanbl KOOpPAMHATHI BEPIIUH mUpaMubl A (A y A 3A 4. A (1, 3, 5);

A5 (0,2,0); A3(5,7,9); Ayg(0,4,8). TpebyeTcs cpencTsaMu BEKTOPHOM anreOpbl HANTH:
— yroa mexnay peopamu A |A 5 n A |Ay;
— mromanb rpaHu A |A 5 A 3;

— npoekumto Bekropa Ay Ay na A A,

— 00BeM MUpaMU/IbI.

Bapuanr 4.

1. Pa3nokuTh reOMETPUYCCKH U AHATUTHYECKH BEKTOP C 1o BEKTOpaM au b,ecmn a=4 }';
b=2i+3 j; c=4i+2 J.
2. laust Bextopsi a={2, -3, 1}; b=1{-2, 6, 3}. Haiit: 1) (a, b): 2) ‘5

b

3)(a+b,2a-b);4) np;(a+b);5) b°-oprb.

AN

Z‘=1;(% =

3

3. Jlanbl BekTOpel Ad=3 m-5n; b=2 m+n, rne ‘m‘=2;

Haiitn: 1) ( @, b); 2) ‘5 :3)(a+b,2a-by; 4) npy(a+b);

4. Haiitu muioimaip napajiieaorpaMma, HOCTPOCHHOTO Ha BEKTOpax
7a\

n=t;(m =2
3

a=3m-5n; b=2m+n, rae ‘%‘zz;

5. Jlanbl KOOpAMHATEI BEPIIMH mUpaMuabl A (A, A 3A 4 A (3,-5,2); A (4,5, 1); A 3(-3,
0,-4); A4(-4,5,-6). TpebOyeTcs cpencTBaMu BEKTOPHOM anreOpbl HAUTH:
-yron Mexxy pebpamu A (A , u A |Ay;
—utomans rpanu A (A 5 A 55

-npoexumio Bektopa Aj A3 na A Ay

-00BbEM TUPAMUJIBI.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS
KontponbHast pabora 2 BBINOJHIETCS CTYyJCHTAMU Ha MPAKTUYECKOM 3aHATHUH 8§, Ha
BBITNOJIHEHHE Pa0OThl OTBOAUTCS 2 4aca. [Ipu BBIIOJIHEHUN KOHTPOJIBHOU pabOThl CTYJEHTHI MOT'YT
MOJIb30BAaThCs OYMaKHBIMH HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMH JIEKIUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMH MaTepHaaMH, Y4eOHUKAMH, Y4EOHO-METOAMYECKUMHU IOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

Kpurepun onenkmu:

KoHTposibHast paboTa COAEPKUT 5 3aaHni, KaXK0€ 3aJaHNE OLICHUBAETCS B 5 0aJIIOB.

5 GaIIoB BBICTABISIETCS CTY/ICHTY, €CJIH 3a/IaHUE BBIMIOJHEHO B TIOJTHOM 00BEME;

4 Gana BBICTABISIETCS CTYJICHTY, €CJIM 3a/IaHKE BBIMOJIHEHO B 00BEMe oT 80 % U BhIIIIE;

3 Gasuia BBICTaBIIACTCS CTYEHTY, €CIIM 3aJaHHe BBIMOIHEHO B 00BbEMe oT 60 % 10 79 %

2 Gansia BBICTaBISIETCS CTY/ACHTY, €CJIH 3aJlaHKe BhIOJHEHO B 00b&Me oT 40 % 10 59 %

1 Gasnut BeICTABIISIETCS CTYICHTY, €CIIU 3a/laHUe BBITIOJIHEHO B 00BEMe oT 20 % 110 39 %
0 GayuTOB BBICTABIISICTCS CTYACHTY, €CJIU 3aJ]JaHHE BBITIOJIHEHO B 00bEMe MeHee 19 %.



7.2.3. KouTpoabHas padoTa 3 no reme "AHaauTnueckas reomerpus'

(naumenosanue oYeHoUHo20 cpedcmea)

TunoBble npuMepsbI 3aJaHUI

Bapuanr 1.
x=2 y-2 z+l
-1 -1

1.Haiitu yron mexay npsmoi U INIOCKOCTBIO

x+2y+3z-14=0.

2.JlaHbI KOOPAMHATHI CEPEINH CTOPOH TpeyroiabHuKa Mi(-3,5), M2(2,2), M3(1,-4). Hantucatp
yYpaBHEHUE CTOPOHBI, MPOXOAAILIEH uepes3 T. M.

3.IlocTpouTh KpUBYIO

9x2-18x+4y*-16y-11=0.

4.ITocTpouTh NOBEPXHOCTH:

a) 4y*-z=0;

0)y?—z2=4x%

5. Haiitu neHTp u paauyc chepsl 1 OCTPOUTH e€.
x?+y?+7% - 3x +5y -4z = 0.

Bapuanr 2.

x-1_ y+1 z-1
0 -1

1. HaiiTu Touky nepeceueHus npsMon Y TTOCKOCTH

3x-2y—-4z-8=0

2. Jlanel 2 cMexHbIE BepHIMHBI npsimMoyroiabHuka A(-3, 7) u B(5,1) Hanucare ypaBHeHue
CTOPOH, IPOXOASIIUX Yepe3 BEPIINHY A.

3. Iloctpouts KpuByto 9x>-18x — 4y*+16y-43=0.

4. IlocTpouTh NOBEPXHOCTH:

aA)x—7*=9y% 0)x*+4x+y=0.

5. Haiitu neHTp u paauyc chepsl 1 OCTPOUTH e€.
x4y’ +zt —x+3y+2=0

Bapuanr 3.
1. CocTaBuTh ypaBHEHHE TUIOCKOCTH, TPOXOIAIICH Yepe3 Touky M(2,-2,-3) nepneHIuKyIsipHO

x-1_ y+0,5 z+L5
-1 0 2

IPSIMO

2. Nanbl BepmuHbl Tpeyroabauka A(-1,2), B(3,1), C(-1,8). Hanucars ypaBHeHuE

MEJIMaHbI, MPOBEICHHOMN Yepe3 BEPIIUHY A.

3. Iloctpoutsh KpuByIO X* - 2X — 6y + 13=0.



4. ITocTpOUTH TOBEPXHOCTH:
a)922+y+2=0;
0) x> +3=y> +27°

5. Haiitu eHTp u paauyc chepbl 1 OCTPOUTH e€.
x4+ y 4z —x+y+1=0

Bapuanr 4.

x-2 y+2 z-1 x=y+z+8=0

1. TlapannenbHbI 1K TpsIMbIE u .
-4 3 1 2x+y-2z+5=0

2. CocraBuUTh YpaBHEHHE BBICOTHI, OYIIEHHOM U3 BepmuHbl A B TpeyroiasHuke ABC, eciu
A(7,1),
B(-5, -4), C(-9, -1).
3. TlocTpouTh KpUBYIO
x?-2x +y*-4y+ 1=0.
4. IlocTpouTh MOBEPXHOCTH:
a)x*+4=72%;
0)3-x>+y>+4z2=0.

5. Haiitu eHTp u paanyc chepsl 1 OCTPOUTH e€.
x2+y? +7% - 2x+3y - z+2 = 0.

Kparkoe onucanue u perjiaMeHT BbINOJIHECHHUS
Kontponbaas pabota 3 BBINOJHAETCS CTYJAEHTaMHU Ha TPAKTHYECKOM 3aHATHU 12, Ha
BBITIOJIHEHHE PabOThl OTBOAUTCA 2 yaca. [Ipy BBIOTHEHUH KOHTPOJIBHOM pabOTHl CTYEHTH MOTYT
M0JIb30BAThCA OyMa)KHBIMM HOCUTENIMU HH(OpMauuu (KOHCHEKTaMH JIEKIMH M MPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMu, Y4YeOHHKaMH, Yy4eOHO-METOAMUYECKUMH MOCOOUSIMHU).
3amnpenieHo nojab30BaThCsl MOOMIBHBIMU YCTPONUCTBAMH U TaKeTaMu.

Kpurepum oueHku:

KonTponbHast pabota conepkuT 5 3aJaHuid, KaXX10€ 3aJaH1e OLEHUBAETCS B 5 OaIOB.

5 6ayuI0B BBICTABIISETCS CTYJCHTY, €CJIM 3aJJaHHE BBIIIOJHEHO B IIOJIHOM 00BEME;

4 GaJa BBICTABIISIETCS CTY/ICHTY, €CIU 3a/1aHUe BBHIIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

3 Gasia BBICTaBISIETCS CTYIEHTY, €CIIH 3a/laHue BIMOJIHEHO B 00BbEMe oT 60 % 110 79 %

2 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIM 3a/laHie BHIIOIHEHO B 00BEMe oT 40 % 110 59 %

1 Gasn BeICTaBIsIETCS CTYACHTY, €CIIH 33JlaHKe BBIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GanIoB BBHICTABIISCTCS CTYACHTY, €CIIM 33aJ]aHHE BBIITOJHEHO B 00béMe MeHee 19 %.

7.2.4. KouTpoJuabLHas padora 4 no reme ""BBenenne B MaTreMaTnyeckuid anajans'
(HauMeHOBaHUe OYEHOYHO20 CPedCmaa)

Tunossle npuMepsl 3a1aHUl

Bapmuanr 1



1. I[Toctpouts rpaduk PyHKIMHU Y = x|x - 1|
2. IlocTtpouts KpuByt0 r =1+ cos 2¢

1
3. UccnenoBarh Ha HEMIPEPBIBHOCTh QYHKIHIO y = 2!

. COSX—COoS2X
4. Beruncnure npenen lim ——

=0 xsin2x

. 3_X . 2 S5x+2
5. Beruucnure npenen lim
xoo\ 3x +1

Bapuanr 2
1. Ioctpouts rpaduk GyHKIHE y = x~ + |x|
2. IlocTtpouts KpuByt0 r =1+ cos 2¢

1
3. UccnenoBarh Ha HEMPEPBIBHOCTh GYHKIHIO Y =2 6

. coSXx—cos3x
4. Beruucnure npenen lim——

=0 11— cos5Sx

C(4x+1)
5. Beruucnure npenen lim
xoo\ 4x —1

Bapuanr 3
1. IlocTpouts rpaduk GyHKIUU y = x|x| +1
2. IlocTtpouts KpuByt r =1—sin2¢
2
3. UccnenoBarh Ha HEMTPEPBIBHOCTh QYHKIMIO Y =€ *

) sin3x
4. Beruucnure nipeaen lim

=0 \[x+9 -3

. 5x 2 2x+3
5. Beruucnure npenen [lim| ——
x>0\ Sx—1

BapuanT 4

X

1. IToctpouts rpaduk GyHKIUN Y = @
x

2. IlocTpouts KpUBYyIO 1 =2 + sin 2¢

2
2
3. UccnenoBarh Ha HEMPEPHIBHOCTH GYHKIUIO y = 3+ 3

_ sin7x
4. Beruucnure npenen lim————

07 —\[x+49

(6x+3\"
5. Beruucnure npenen lim| ——
o\ 6x —1

KpaTkoe onucanue u perjiaMeHT BbIIOJIHECHHUS
Kontponbraas pabota 4 BBINOJHSAETCS CTYJAEHTAMH HAa TPAKTHYECKOM 3aHATHU 17, Ha
BBITIOJIHEHHE pabOThl OTBOAUTCA 2 yaca. [Ipy BBIOTHEHUH KOHTPOJIBHOM pabOTHl CTYJEHTHI MOTYT
M0JIb30BAaThCA OyMa)XHBIMM HOCHUTENAMU HHGOpMauuu (KOHCHEKTaMH JIEKIMH M MPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUaiaMu, Y4eOHHKaMH, Yy4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3amnpenieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONUCTBAMH U TaKeTaMu.



Kpurepum oueHku:

KonTtponbHast pabota coepkut 5 3aJaHuid, KaXX10€ 3aJaHne OLEHHBAETCs B 5 0aIoB.

5 6au10B BBICTABIISAETCS CTYJCHTY, €CJIM 3aJJaHHE BBIIIOJHEHO B IIOJIHOM 00BEME;

4 GaJa BBICTABIISIETCS CTY/ICHTY, €CIH 3a/laHUe BBITIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

3 Gaia BeICTABISIETCS CTY/ACHTY, €CIIH 33JaHKE BBIIOJHEHO B 00bEMe oT 60 % 10 79 %

2 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIM 3a/laHie BHIIOIHEHO B 00BEMe oT 40 % 110 59 %

1 Gasn BeICTaBIsIETCS CTYACHTY, €CIIH 33JaHKe BBIIOJIHEHO B 00b&Me oT 20 % 10 39 %
0 GanIoB BBHICTABIISIETCS CTYACHTY, €CIIM 33J]aHHE BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.5. HTOroBoe TeCTHPOBaHUE
(HauMeHOBaHUe OYEHOYHO20 CPedCmaa)

Tunossle npuMepsl 3a1aHU
Mopyas 1. JInneiinas anredpa

I 5
-6 10

1. Beruncnaute onpenenurens

OrTBer:
2 3 4
2. BeruncauTe onpeaenuTelb 45 6
3 71
OrTBer:
1 0 2 -3
4 2 1 3
3. BBIUMCIuTh OnpeaeanuTenb
5 2 3
6 0 3 7
OrTBer:
1 3 0 1
4. Hanure cymmy Matputl ,_| g _y|Hp_|_; 3|
3 5 6 4
1 2 3 4 5
-1 2 0 3 1 4 1 2 1 4
cC=|-1 4 P=|-1 -1 T=l-12 M=|-1 2 K=|-1 2
3o °© 9 9 -3 1 9 1
1 2 1
5. lanamatpuna A=|2 6 2 |. Tormamatpuna C=A4— A" paHa...
5 4 1
1 2 3 4
00 -4 1 0 0 0 0 4
0O 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 2




1 0 1
6. Jlana matpunia 4=|0 2 0. Tormga marpuia A? umeer BHUII. ..
1 30
1 2 3 4
2 31 20 1 0 1.0 1
0 4 0 3 4 6 4 0 2 3
1 6 1 1 01 9 1 0 0
1
2 31 1 2
7. Haubl matpuiel A= L4 1) B=|5]|, C= s o) Torma cymecTByer npou3BenEHUE
7
MaTpHIL. ..
1 2 3 4
C-A-B B-4-C -B - A-C-B
8. Panr marpuia paBeH equHunbl. Torga MaTpuia Mo>KeT UMETh BUAL..
1 2 3 4
1 2 4 2
1 0 0 1
2 4 5
0 1 0
1 2 4 8
3x+1 2
9. Panr marpunbsl 4 = i paBeH JBYM, €CIIM 3HAYEHUE X HE PaBHO...
X
1 2 3 4
-1 0 -2 1
1 3 -2 3
o 00 0 O
10. Haliqute panr MaTpuIlbl azlo 2 4 1
00 3 5
00 0 1
OtBer:
2cosx 1
11 . Jlns marpuisr 4 = 0 . HE CYIIECTBYeT OOpaTHOM, €CJIM X PABHO ...
sinx
1 2 3 4
T T T T
2 4 3 6




12. Jlns MaTpunibl A CyliecTByeT oOpaTHasi, €Clii OHa paBHA ...
1 2 3 4
1 2 1) (1 2 2 1 2 1 1 7
3 1 0 0 1 5 8 9
1 3 [JJ 1 0 0 2 4 2 2 3 6
(12 . (3 v A
13. Ecou A= 3 1) A= nE TO pelleHHe MaTpUYHOro ypaBHeHUS A* O =A umeer
BUT ...

1 2 3 4

1 -1 -5 5

1 -1 -5 5

14. EQMHCTBEHHOE PELICHHE UMEET OAHOPOAHAS CUCTEMA JIMHEVHBIX YPABHEHUN ...

1 2 3 4
x-3v+z=0, x=3v+z=0, x=3y+9z=0, x-3yv+2z=0,
2x+ 2y +dz = 2x+2v+4z= 2x+2y-6z= 2x+5v+4z=|
3x+3v+z=0 Jx+3v+06z2={ 3Jx—y+3z=0 Jx+3v+6z=

15. Haimm X+)y+z,ecnu  X,),z ABIAIOTCS  PEUNICHUSIMH  CUCTEMbl  ypaBHEHHM
6x+5y—2z=-4
3x+4y+2z=1
3x-9y =11
Ortser:
Mopyas 2. BexkTropHas ajredpa
1.Kakoe BbIpakeHHe 0003HAYAECTCS CKATISIPHOE MPOU3BEICHIE BEKTOPOB?
1 2 3 4 5
(@b) axh @ x b ja[b] (a,b)
2. Haiizure Bextop 4b—d+2c ,ecmn 4 =(2,4,3), b=(1,-1,2), ¢ =0, 1, -1).
1 2 3 4
(6,2,3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu nuny BekTopa 2 =(3,0,4).

OrtBerT:

4. Jlansi BeKTOpEL d ={2,-2,2}; b=1{3, 0, -4}. Haiitu np.,(a+b).
b




1 2 3 4
) 2 5
0 B 25

1. Haiitu mnomans tpeyronsanka ABC ¢ Bepmmnaamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).

1 2 3 4
53 J15 V3 25/3
6. YCTaHOBUTb, KOMIUIAaHAPHBI JIU BEKTOPA 5, l;, E, ecmu a=4i-2 ;+4 %; b
—3i-4 j+Tk; c=i+2 j3k.
Otser:
7. Kakoiil BeKTop sBisieTcss cyMmMoil BekTopoB AB u AP?
1 2 3 4
BP cA PB AC
8. BbIpasuTh uepes eIMHIYHbIC BEKTOPEI i B j Bektop AB, ecim A(1,2), B(0,-3).
Ortser:
9. HaiiT BekTOpHOE NIpOM3BENEHNE BEKTOpoB a =2i— j+3k, b=i—j.
1 2 3 4 5
-3i-3j-3k -4i-3j-3K -3i-3j+3k -3i-3j+k -4i-3j+k

10. B mapannenorpamme ABCD: K u M — cepenunst cropod BC u CD, A?( = 2, AX/[ = Z .

-

Bripasuts BexkTop AD uepes aub.

—

I 2 3 4
AD=EZ+EZ AD =2b+2a A :ib—zz ADziZ—ga
3 3 3 3 3

11. lansl Tpu mocieaoBaTeNIbHbBIC BEPIIUHBI Tapauienorpamma A(1;-2;3), B(3;2;1), C(6;4;4).

Haiitu ero uerBepryto Bepmuny D.

1

2

3

4

5

D(4;0;6)

D(9;6;5)

D(3;2;3)

D(-1;2;-3)

D(1;-2;3)

12. Tlpu kakux 3HaueHHsXx « W f Bektopel a=—2i+3j+ak wu b=Li-6j+2k

KOJIJTMHEAPHbI?




1 2 3 4 5
a=-3, p a=2, = a=1, B
a=0, f=1 a=1, =2 ’ ’ ’
p p =3 4 =4
13. Berancnutp 2 ix(k—Sjj .
Otser:
14. Haiitu cMemaHHOe TPOU3BEIeHNE BEKTOPOB a= (2,-1,2), b_ =(3,0,7), Cc =(1,2,-3)
Otser:
15. Ilinomaas TpeyroJibHUKA BBIYUCIISIETCS 0 (hopMyIie. . .
1 2 3 4 5
s ST | sl | e | s L
2 2[ab]
Mopyab 3. AHAJIMTHYECKAS FeOMeTPHUs
IIpakTHyeckuii TecT:
1. Paccrosiane mexnay npsimpiMu 3x —4y —10=0 u 6x—-8y+5=0 paBHo ...
1 2 3 4
2,5 5 0,25 1,5

2. Toukn 4(3;2) " A(— 1;6) SIBIISIIOTCSL KOHIIAMH OJTHOTO U3 TUAMETPOB OKPYKHOCTH. Toraa

YPaBHEHHE OKPYKHOCTH UMEET BUL ...

1

3

4

(x=1) +(y-4)

2
(x=2) +(y-8)

(x+1)" +(y+4)

(-1F + (-]

3. Obulee ypaBHEHHE IIOCKOCTH, POXOJANIeH uepe3 Touky [ (— 3;4;—2) U OTCEKarolIeH

PaBHBIC OTPC3KU HAa KOOPAWHATHBIX OCAX, HMCCT BUJ ...

1

2

3

4

X+v+z+1=

Jx—4v+2z5

Jx—4v+2z+

I+yv+z-1=

4. Touka nepeceueHus MpsMoit % = yTH =Z"° 4 nnockocTH X +2 y—3z+1=0 wumeer
KOOPIMHATHI ...
1 2 3 4
(10:2:5) (0;-3:5) (8:1:5) (2:1:5)

5. OnpenenuTh BUJ TTOBEPXHOCTH: y° =6z ...

OrtBer:




2 2 2
z

y

6. OnpenenuTs BUJ MOBEPXHOCTH: ——+—+—=1...

OrtBerT:

7. Ans npsimoii MiM» Hanucath obiee ypaBHeHue, eciu Mi(-2;5), Ma(6;-2) ...

OrtBer:

8. B A MoM M; naiitu ypaBHenue cpeaneit nunun EF, napamiensaoit MM

16 49 4

ecin M (1;1), Mi1(4;6), Ma(-5;-1).

Ortser:

9. VYpaBHeHHE ILJIOCKOCTH,

I ,(3,~1,4) umeer Bug ...

MPOXOJAIIeH Yepe3 TOUYKH

I ,(-1,2,0), 71 ,(231) ,

1 2 3 4
Tx—8yv—13z+23 Tx—2v—-5z-3 Tx+8y—13 T7x—8y—13
10. YpaBHeHHE NPAMOii, Npoxomsel depes Touky 1 ,(2,-3,~5) nepnenauKyIspHo K
MI0CKOCTH 6Xx —3y —5z+2 =0 umeer BUL ...
1 2 3 4
x—-2 yt3 =+ x—-6 y+3 | x+2 y- x+2 y-
6 -3 - 2 -3 6 -3 6 3
11. MH#Mast OITyoCh THITEPOOITBI x*—10x—4y* -11=0 paBHa ...
1 2 3 4
36 6 9
x—y+2z-10=0
12. HanpaBnstonuii BEKTOp IpsiMOi UMeEeT BUJ ...
3x+2y—-z+6=0
1 2 3 4
(-3:7:5) (3:-2-2) (1 -1;2) (3:-7:-1)

13. YpaBHEHHE T€OMETPUYECKOI0 MECTa TOYEK, PaBHOYIAJIEHHBIX OT ABYX JAHHBIX TOYEK

A(—l;2) u 4(3;4) UMECT BUT ...

1 2 3 4
2x4+v-5=0 X+v—-5=0 2x+yv+5= X+Vv+5=
2 —
14. Bepumna napa6osst ¥ 2%~ 2V ~13=0 pyeer koopaunars ...
I 2 4

(:-7)

(1;7)

3
(-1;7)

(-1;-7)




15. VYpaBHeHHE TUIOCKOCTH, MPOXOIAIICH dYepe3 TOUKY (0;0;2) HEePIEeHANKYISIPHO
mwiockocTsM x—y—z=0 u x—2y =0 wumeer BUf ...
1 2 3 4
2x+v+z-2=0 X—v—z+2=0 x—2y—z-12 2x—v -z
Monyas 4. BBejjeHue B MaTeMaTHYeCKUI aHAJIU3
1. Kakas u3 GyHKIMHA SBISICTCS HEYSTHOU, €CITH. ..
1 2 3 4 5
%) = fx) %) =) J(=x) #- f(x) () #f(x) Jx)#f(x)#
= /%)
2. UccnenoBath Ha YETHOCTD HIIM HEUETHOCTh (DYHKIHMIO ¥ = x - sin’ x —i/x ...
Ortger:
3. Haiitu mepuon pyHkmu f(x) =3 cosg —sinbx ...
1 2 3 4 5
107 z 1072 K3 107
3 3 6 3

4. Kaxkoii u3 HWXXCIICPCUUCIICHHBIX IPEACIIOB CBOAUTCS K IICPBOMY 3aMCUATCIIbHOMY IIPCACITY:

1 2 3 4
: " ,arcsinx 1 o 1)
lim [f(x)] ={limf(x)} lim === lim0(1+n) =e Iim(1+—j =e
X=X, X=X, n— X—>0 X
5x+2
5. Beruucnure npenen Zim(3x —2
xoo\ 3x +1
1 2 3 4
e_s eS 5 '5
6. Boruucnure npenen M
1 2 3 4
0 2 i o0
3 9




X +2x7-3x
7. Boluucnure npenen lim—s————
Lo xT —=3x+2

1 2 3 4
-4 4 o0 -00
!xz —-X )
8. Beriuncnure npeaen  [im 2
oo 2x0 +1
1 2 3 4
0 l l 00
2 4
2 X
9. Beruucnure npenen  [im (Ej
1 2 3 4
0 z l 0
3 4
10. Beriuucnure npeaen limM
=0 xsin2x
OTBeT:
1
.2 P
11. Beriuucnure npeaen lim[MJ
-0\ xtg9x
OTBeT:
12. Boruncnure npenen lim M
' =56+ x 1
OTBeT:
2x-3
13. Beruucnure npenen [im (3x * 2)
n—o\ 4x+1
1 2 3 4
0 o0 A e’
e 2
x—lLecmu—-1<x<2
14. Hatigute TOuku pa3pbeiBa GyHkmuu f(x)=
2—x,eciu2 <x<5
1 2 3 4 5
Touex paspvlea nem x=1 x=0 x=2 x=5




x—1

15. HaiiTt Touku paspbia GyHKIMH y= 4 ¥ ONpeIenTh HX THII
1. Touek pa3pbiBa HET

. x=0- Touka pa3pbIBa IEPBOro poja

. x=0- TouKka pa3pbIBa BTOPOT0 poja

. Xx=1- Touka pa3psIBa IEPBOIro poja

[V, B U S B S ]

. Xx=1- Touka pa3pbIBa BTOPOro poja

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS
HroroBoe TectupoBaHue mno aucumiuinHe "Beiciias marematuka 1" BbICTaBIsieTCS B
pacniucanuu Ha 17 Hexmene W nmpoxoauT 4epe3 LleHTp TecTupoBaHUs B KOMIBIOTEPHOM Kiacce
obmiero gocryma. Ha Tect oTBonutcs 1 wac. [1pu BRIMOTHEHUH TECTA CTYICHTHI MOTYT TOJ30BATHCS
TOJIBKO KaJIbKYJIATOpPaMH, MPH STOM HE JOIYCKAeTCs MCIOIb30BaHHE KAaKUX-THOO CHpPaBOYHBIX
MaTepraaoB, KOHCIIEKTOB JIGKIIHIA U TPAKTHYECKUX 3aHSATUIH, MOOMIILHBIX YCTPOUCTB, Ta[’KETOB.

Kpurepun onenkmu:

Tect comepxut 10 3amanuii, Kaxaoe 3agaHue oneHuBaeTcs B 10 6amos.
10 GanoB BBICTABIISIETCSl CTYACHTY 32 IPAaBUIIBHBIM OTBET Ha 3a/laHue,

(0 6ayIOB BBICTABIICTCS CTYJEHTY, €CJTM OTBET Ha 3aJ]laHNe HETIPAaBUIIbHBIN.



7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS

JTUCIUTLINHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTalluu

Cemectp 1

Bomnpocsl k 3a4éTy

UYucnosas marpuna. JlelicTBUs HaJ MaTpuLiaMH (CIOXKEHHE, YMHOKEHHE HA YNCIIO0, YMHOKEHUE
CTPOKHM Ha CTOJO€l, YMHOX€HHE MaTpHIlbl HAa MaTpHUIly, TPAaHCIIOHMPOBAHUE) U YCIOBUA HX|
BBIITOJIHCHMSL.

Onpenenurens Marpull 2-0oro U 3-ero mopsiakoB. OmnpenenuTeslb MaTPUIbl N-Oro MOpsaKa.
CBoOJiCTBa OIIpeIETUTEINEH.

Martpunia oOpaTHast K 3aJaHHOM. Y CJIOBHSI CYIIIECTBOBAHUS, CIIOCO0 OTHICKAHUS

MuHop MaTpuiibl. ba3uCHBII MHHOP MaTPHIIBI, CITOCOO €ro OTHICKAHUSI.

PaHr MaTpuIlb! ¥ c110COO €ro OnpeeneHHs..

N [N BR]|W] N

CuctemMa JTMHEWHBIX ypaBHEHMH C N HEM3BECTHBIMH. MaTpuyHas (opma 3amucud CUCTEMBI.
[Ipumep. YciioBre COBMECTHOCTH CUCTEMBI INHEHHBIX YPAaBHEHUM

UTo HA3bIBAIOT PELICHUEM CUCTEMBbI JIMHEWHBIX YPAaBHEHUU N HEM3BECTHbIMU. Kakue cucrempl
Ha3bIBAIOT COBMECTHBIMU U HECOBMECTHBIMH. Kak HalTH pellieHre CUCTEMBI C IIOMOILbIO MaTPUILb]
00paTHON K MaTpPHIlE CUCTEMBI.

VYcnoBue cyniecTBOBaHHS €IMHCTBEHHOTO PEIIEHUS CUCTEMBI JIMHEHHBIX ypaBHEHUN. DOpMyIbl
Kpamepa i oteickanus pemenus. pumep.

OpHoponHas cucreMa JHMHEWHbIX ypaBHeHud. Ilpumep. Kakoe pemieHne HasbIBaeTcs
TpyBHaIbHBIM. [Ipy KaKOM yCI0BMM OZHOPOJHAS CHCTEMA UMEET HETPUBUAJIBHBIC PEIICHHUS

10

ANTOpUTM OTBICKAHUS PELIEHUS MPOU3BOJILHON CHCTEMBI JMHEHHBIX ypaBHEHMH. basucHble n
CBOOOIHBIE HEN3BECTHEIE.

11

Bexropsl. KommnHeapHOCTh, KOMILIIAHAPHOCTH BEKTOPOB.

12

Jlunelinble omnepanuu HajJ BEKTOpAaMHU: CJIOKEHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHCIIO.
Ulnnelinass KoMOWHAITNS BEKTOPOB.

13

JIuneitHast 3aBUCUMOCTD BEKTOPOB. CBS3b MEXKy KOJUIMHEAPHOCTHIO U JINHEHHOW 3aBUCUMOCTBIO
IIBYX BEKTOPOB, MEX1Y KOMILIAHAPHOCTHIO M IMHEUHOM 3aBUCUMOCTBIO TPEX BEKTOPOB. JIMHEeHHas|
3aBHCHMOCTb YEThIPEX BEKTOPOB.

14

baszuc, pasnoxeHue BekTopa MO 0a3ucy, KOOpIMHATBHI BEKTOpa B 3aJaHHOM Oa3uce.
OpTroHOpMupoBaHHbIH 0a3uc. JInHeHHbIe onepaluy HaJl BEKTOPAMHU B KOOPJMHATHON (hopMe.

15

JlexkapToBa cucTeMa KOOpJIMHAT Ha MJIOCKOCTU U B IpocTpaHcTBe. KOOpAMHATHI TOUKH U BEKTOPA
B IEKApPTOBOM CHCTEME KOOpMHAT.

16

[Ipoekuust BekTOpa Ha OCh U ee cBoiicTBa. CBs3b KOOPJMHAT BEKTOPA U €0 MPOCKIUNA Ha OCH
IEKapTOBOM MPSMOYTOJIBHOW CUCTEMBI KOOPANHAT.

17

CkansipHoe mpou3BeJeHUE BEKTOPOB M €ro CBOMCTBA. BhipaxkeHue CKaIIpHOTO MPOU3BEICHUS
yepe3 KOOpAMHAThl BEKTOPOB. BhipaxkeHHe JIMHBI BEKTOpa M YIjla MEXJy BEKTOpaMH uepes3
KOOPJMHATHI BEKTOPOB.

18

BektopHoe mpousBezieHHEe BEKTOPOB M €ro CBOMCTBA. BhIpakeHHME BEKTOPHOTO MPOU3BEICHUS]
uepe3 KOOpAMHATHI BEeKTOPOB. M croap30BaHe BEKTOPHOTO MPOU3BEACHMUS.

19

CMenianHO€ MPOU3BEIECHUE BEKTOPOB U €0 T€OMETPUUECKUIN CMBICII. BpIpa)keHHe CMEIIaHHOTO|
[IPOM3BEICHUS 4Yepe3 KOOpAMHAThl BeKTOpoB. CBOHCTBA CMENIAHHOTO IPOU3BEACHUS.
lcnosib30BaHNE CMENIAHHOTO IPOU3BEICHUSI.

20

Bripaxkenue yciaoBHii KOJUIMHEAPHOCTH, OPTOrOHAIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21

[Tousatue 06 YpaBHCHHU JIMHUHA HA ITJIOCKOCTH, YPABHCHHUU ITOBEPXHOCTU U IMHUU B IPOCTPAHCTBC.

YpaBHEHHE OKPY>KHOCTH. Y paBHEHHUE CHEpPHI.




Ne .
. Bomnpocsl k 3a4éty
22 |BeiBoj 0011€TO YpaBHEHHUS TNIOCKOCTH.
Paznuunbie (hOpMBI 3aMMCH YpaBHEHUS TUIOCKOCTH: 00IIee; MPOXOIsAIIel Yepe3 3aJJaHHYI0 TOUKY
23 |mepreHIuKYISIpHO 33aJIaHHOMY BEKTOPY; B OTpe3Kax; HOpMHupoBaHHOe. Kakyro mH(bOpmaIuio o
[JIOCKOCTH HECYT KO3 PHUIMEHTHI 3TUX YpaBHEHUN
24 |PaccTosiHME OT TOYKH JO MIOCKOCTH.
25 |Yros Mexay IMIOCKOCTSIMU. Y CJIOBHE MapaJuIeIbHOCTH U NEPIEHIUKYJISIPHOCTH TIJIOCKOCTEH.
26 VYpaBHeHUsI IPSIMOU B MPOCTPAHCTBE: KAHOHUYECKUE; MTApaMeTPUUECKUE; IPOXOAIIEH uepes 1Be
3amanHble TOUKU. Kakyro nHbopManuio o mpsaMon HecyT KO3 UIIMEHTHI ’TUX YpaBHEHUH.
27 Yron Mexnay mpsMbIMH B MPOCTPAHCTBE. YCJOBHE MapauIeIbHOCTH M NEPIEHIUKYISIPHOCTH
[PSIMBIX.
78 VYron Mexay npsSMOi U IIJIOCKOCTBIO. Y CIIOBUE NApaUICIIbHOCTH U NEPIEHAUKYIIPHOCTH MPAMOH]
1 TUIOCKOCTH.
VYpaBHeHHE TIPSMON Ha TUIOCKOCTH: 00IIIee; ¢ yrioBbIM KO3(P(GUIIMEHTOM: MPOXOAAIICH uepes
29 BamaHHYIO TOUKY; IPOXOAAIIEH uepes 1Be 3ajjanHble ToukH. Kakyio nHhopmaruio o npsiMoit HecyT
K02 (D UITMEHTHI STUX yPaBHEHHUIA.
30 Yron Mexny NpsSMBIMH Ha IJIOCKOCTU. YCJIOBHE NapalIeIbHOCTH M MNEPIEeHIUKYISIPHOCTH
[PSIMBIX.
31 Jluaum BTOpOro mMoOpsAnKka Ha MmiIockocTH. OOliee ypaBHEHUE, OCHOBHbBIE THUIbI JIMHUA U MX
KaHOHMYECKUE YPABHEHHUSI.
32  [Dnmunc, runep6oiia, napadosa. KanoHndyeckne ypaBHEHUs, XapaKTEPUCTUKHU, CBOMCTBA
33 |IToBepxHOCTH BTOPOro nopsijgika. OCHOBHBIE TUIBI TOBEPXHOCTEH U MX KAHOHUYECKHUE YPABHEHUSI.
34 |UccrnenoBanue GpopMbl MOBEPXHOCTH BTOPOTO NOPSIIKA METOIOM CEUCHHH.
35 Urto takoe ¢yukmus. [Ipumep. CriocoOw! 3amanus ¢yHkimu. O6macTe onpeaeneHus: GyHKIINH.
Crnoxnas ¢pyakuus. [pumep.
36 |OcHoBHbIE eMeHTapHbIe QYHKINU U UX rpaduku. DnemenTapHas ¢yHkuus. [pumep
37 [(lIpenen pynkuu. beckoneuHo manble 1 OECKOHEYHO OoJbIne (PYHKITNH, CBSI3h MEXKTY HUMHU
38 [CaoiicTBa 6€CKOHEUHO MAJIBIX (DYHKIIHA.
39 |[CgoiicTBa npenenoB GyHKIM. 3ameyaTeabHbIe PeIebl.
40 |HempepsiBHOCTH GyHKIIMM B TOUKe. CBOMCTBA ()YHKIIHMI, HETIPEPHIBHBIX B TOUKE.
41 Teopema 0 HENPEPHIBHOCTU AJIEMEHTAPHOW (YHKIIMHM W €€ HCIIOJIb30BAHHWE TIPU BBIYUCIICHUH]
[IpeiesioB.
42 |CsoiicTBa (DyHKIMI, HENPEPHIBHBIX Ha 3aMKHYTOM MHTEpBAJIC.
43 |Touku pa3pbiBa (GYHKIIMH U X KIACCUPUKAIIHSL.
7.3.2. Kputepun U HOPpMbI OLEHKH
®opma
Cemectp TIpoBEACHMH . Kpurepun u HOpMbI OLIEHKH
NMPOMeKYTOYHOM
aTTecTaluu
Crynent Habpan 40 u 6onee
0aJTOB, paCCUNTAHHBIX 110
3auér (110 dopmye: (Cymma 6aioB mno
1 HAKOIIUTEIbHOMY «3a4TEHO» BCEM YUCOHLIM MEPOTIHATHAN,
peifTHHrY) HpEAYCMOTPEHHBIM B Kypce +
pe3yNbTaThl UTOTOBOTO
TECTUPOBAHUSA), pa3Aci€HHAs Ha
2.




Cemectp

dopma
NMpoBeIeHUsI
NMPOMEKYTOYHOM
arTecTaumnu

Kpurepun u HOpMbI OLIEHKH

«HE 3a4YTCHO»

Crynent HaOpan menee 40
0aJIoB, PACCUUTAHHBIX 110
dopmyie: (Cymma 6aiioB 1mo
BCEM yUEOHBIM MEPOIPHSITHSIM,
PeIyCMOTPEHHBIM B Kypce +
pe3yIbTaThl UTOTOBOTO
TECTUPOBaHUS ), pa3eI€HHAs Ha
2.




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (yuyeOHUK, ydeOHOE KouunyecTBO B
Ne nocodue, yue0Ho- HAYy4YHOM
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToaHUYecKoe nmocooue, ouoéauoreke /
NPaKTHKYM, Ap.) HaunmenoBanue 95C
1 Iumages B.C. Bricmas maremaTnka VueOHuK 2019 9BbC
“ZNANIUM.COM”
2 Pxxesckuii C.B. Bricmas maremaTHnka VueOHuK 2018 9BC
“ZNANIUM.COM”
3 Hananmos FO.M. MaremaTtuka VYu4ebHoe mocodue 2019 9bC
Kyp6enko JI.H. “ZNANIUM.COM”
Huxonosa I'.A.
Huxonosa H.B.
Hypuesa C.H.
Huxonosoii I'.A.
4 | Hertsapesa O.M. MaremMartuka B mpuMepax U 3ajadax VYuebHoe mocobue 2019 OBC
XKypbenko JI.LH “ZNANIUM.COM”
Huxonosa I'.A.
Hukonosa H.B.
Hypuesa C.H.




8.2. lonoiHMTEILHAS JIUTEPATYPa

KoauuecTBo B
Tun (yueOHuK, ydueOHOE .
HAYYHOI
Ne nocodoue, yaeoHoO-
ABTOpBI, COCTABUTEIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ouoaunorexe /
n/n MeTOoANYeCcKoe mocoone,
HaumMmeHnoBaHue
NMPaKTHKYM, IP.) 3EC
1 | Ky3uenos JLA. COopHHUK 3a/1aHUI 11O BBICIICH MaTeMaTHKe. VYuyebHOe mocobue 2015 3BC
TunoBsie pacyeTsbl “Jlanp”
2 ®unmunosa E.E. MaremaTuka VYueOHOe mocodue 2015 ObC
Cepreena /I.B. “ZNANIUM.CO
Cnob6oackas 1.H. M”
3 | benoycosa B. 1. Bricmas maremaruka. Yacts 1 YuebHoe mocobue 2016 9BC
EpmakoBa I'. M., “IPRbooks”
Muxanesa M. M.




8.3. Ilepeuennr mpodeccHoHAJBHBIX 0a3 JAHHBIX M MHGOPMAIMOHHBIX CIPABOYHBIX
cucTeM

—OCHOBBI BBICIIEH U AUCKpETHOU Matematuku // [Ily6osuy A.A., Knoukog FO.B. CipaBo4HUK
/ Bonrorpan, 2015. Pescum docmyna: http://elibrary.ru
—Jlexuuu no Beiciielt MaTematuke // I anos B.A., /leemepesa P.B. YuebHoe nmocobue. B 2-x

yacTsx / bapaayn, 2014. Tom Yacts 1 JIuneitnas anredpa, aHaTuTHYECKAst TEOMETPH S, KOMIUIEKCHBIE
YHcia, pa3oKeHHe PalMOHANBHBIX IpoOeil, BBEJCHHE B MaTeMaTWYeCKUN aHanu3 (2-e¢ u3laHue,
nepepaboTaHHOE M IONOJIHEHHOE). Pesicum docmyna: http://elibrary.ru

—Jlekuu 1o BeIcieil Matemaruke // [ anos B.A., [leemepesa P.B. YuebHoe mocobue. B 2-x

yacTsx / bapnayn, 2014. Tom Yacts 2 JInddepennnanbHoe 1 MHTETPATbHOE HCUUCTEHUS, (DYHKITUH
HECKOJIBKUX MEPEMEHHBIX, (PYHKIIUU KOMITJIEKCHOTO IepeMeHHOro, nuddepeHnanbuble ypaBHEHUS
U TEopHus BEpOSATHOCTEH (2-¢ m3maHuWe, nepepaboTaHHOE W JIOMOJIHEHHOE). Pejxcum odocmyna:
http://elibrary.ru

8.4. Ilepeuenb MpOrpaMMHOro odecrnevyeHust

Ne Haumenosanue I1O PexBu3uTHI 10T0OBOpa
n/n (naTa, HoMep, CPOK HAeHCTBHSA)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpok aeicTBUA
- OeCCpovHO
2 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok aeicTBUs

- 6eccpouno; Jloroop Ne 727 ot 20.07.2016r.,
CPOK JIEUCTBHS - 0€CCPOUHO

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS
00pa3oBaTeLHOIO MPoIecca Mo JUCHMUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKHUX H

KYpPCOBOT'O MPOEKTUPOBAHHUS (BBITOTHEHUS
KYPCOBBIX pa0boT). YueOHast ayTuTOpHs IJIs
MMPOBCACHUS I'PYIIIIOBBIX U HHAWBUAYAJIbHBIX
KOHCYJIbTAIMi. YueOHas ayTuTOpust JJIs

Ne Ap. 00BEKTOB /1JIsl MPOBEAEHUSA
. Ilepeyennb 0CHOBHOTO 000pyAOBaHMS
n/n | NpaKTUYecKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIEeHHU 1JIs1 CAMOCTOATENbHOM
padoThl o0yyarommxcst (Homep ayIuTOPUM)
Y4eOHast ayTuTOpus IJIs TPOBEICHUS Croubl ydeHHUECKUE ABYXMECTHBIC U
3aHATHUH JICKIIMOHHOTO THMA. YUeOHas TpeXMecTHbIE (MOHOOJIOKH) ,CTOI
ayIUTOPUS AJIs IPOBEICHUS 3aHATUI MpernoaaBaTeNbCKUMA, CTYI
CEMHUHApPCKOro Tuna. Y4yeOHas ayIuTopus AJis | IpenoiaBaTelbCKuil, T0CKa ayAUTOPHAs
| | KYPCOBOIO NPOEKTHPOBAHNUA (BBITIOJIHEHUS (MenoBast)
KYPCOBBIX pa0boT). YueOHast ayTuTOpHst JIJIs
MIPOBEJICHUS TPYIIOBBIX U HHINBUIyaTbHBIX
KOHCYJIbTAIMi. YueOHast ayTuTOpHs IJIs
MIPOBEJICHUS 3aHATUN TEKYIIETr0 KOHTPOIS U
npoMmexxyTouHoi arrectanuu (I'-440).
Y4eOHast ayTuTOpus I TPOBEICHUS CroJbl ydeHHUECKUE, CTYIThS
3aHATUHN JIEKIIMOHHOTO THUIA. YueOHas YUYEHUYECKHUE, T0CKa ayTUTOpHAas
ayAUTOPHUS ISl TPOBEACHUS 3aHITUI (MemnoBas)
5 | cemmHapekoro Tuma. YueOHast ayuTOpus AJs




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /ISl MPOBeAeHUSA
NPaKTHYeCKUX U JJa00PaTOPHBIX 3aHATHIA,
NoOMeleHUuH JJIsI CAaMOCTOSATEILHOM
padoThl 00y4aromuxcs (HoMep ayAuTOPHH)

Ilepeyennb 0CHOBHOTO 000pyAOBaHMS

IPOBEJICHNUS 3aHATHH TEKYIIETo KOHTPOJIS U
npoMexyTouHoi arrectanuu (I'-409).

[TomerneHue a1 CaMOCTOSTENHHON pabOTHI
crynentos. (I'-401)

Crounbl ydeHHUECKHE, CTYNIbs
yueHnudeckue, I1K ¢ BbIX010M B ceThb

HNHutepHer




