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COI'NTACOBAHO

3aBeIyIOIIHUN Kad)ezmoﬁ " O6ODVI[OBEIHI/I€ U TCXHOJOInk MalliMHOCTPOHUTCIILHOI'O I'I'[)OI/ISBO,I[CTBElII

« » 20 T. H.IO. JlormHoB
(noonucv) (U.0. amunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mportokon 3acenanust Ne OT «__ » 20 1)




1. Ilean ocBOEHUN TUCIUILIHHDI

HGHB OCBOCHHA AOUCHUILUIMHBI — OBJAJCHHUC COBPCMCHHBLIM allllapaTOM MAaTCMAaTUKW I
,I[aJ'IBHefII.HeFo HCIIOJIb30BAHUA B APYIrux obnacTax C€CTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
CCTCCTBCHHOI'O COACPIKAHUA, HpI/IO6peTeHI/Ie TCOPCTUICCKHUX 3HAaHUM 110 OCHOBHBIM pasaciiamMm

TUCIUTUIMHEI,

IIOATrOTOBHUTh K M3YUYCHHUIO MW IMNPHUMCHCHUIO MATEMATHUYCCKUX MCETOAOB B

HpO(I)eCCHOHaHbHOﬁ ACATCIIBHOCTH, K CAMOCTOATCIIbBHOMY HM3YUCHUIO TCX PA3ACJIOB MATCMATHKH,
KOTOPBIE MOI'YT HOTpe6OBaTBCH JOIIOJIHUTCIIBHO B HpaKTquCKOﬁ n HCCHGHOB&TGHBCKOﬁ pa60Te,

¢dopmupoBanue

MaTeMaTHYEeCKOro,

JJOTHYCCKOT'O

MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

n AJIITOPUTMHUYCCKOT'O

MBIIJICHUA,

JIMCIUTITMHBL M TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUTLIMHA!
MareMaTuka (1KOJBHBIN Kypc), ajredpa (IKOJIBHBIA Kypc), reoMeTpus (ILIKOJBHBIA Kypce), ajredpa

1 Hayajia aHajau3a (IIKOJIBHBIA KYPC).

JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOECHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npenuiecTyromiee: 'Boiciias marematuka 2", "Boiciiag matematuka 3", "®usnka".

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dDopmupyeMbie U
KOHTPOJINpYyeMble
KOMIEeTeHIHH
(Ko 1 HAUMEHOBAHUE)

NuaunkaTopsbl 10CTHXKEHUS
KOMIIeTeHIH i
(Kol ¥ HAMEHOBAHUE)

IInanupyemsle pe3yJbTaThl

OIIK-4 (cnoco6HOCTh
y4acTBOBATh B
pa3paboTke
00001IEHHBIX
BapHAHTOB PEIICHUS
po0JeM, CBI3aHHBIX C
MaIIMHOCTPOUTENbHBIMH
MIPOU3BOJICTBAMH,
BBIOOPE ONTHMANIBHBIX
BapHUaHTOB
MIPOTHO3HPYEMBIX
MOCTIEACTBUIA peIIeHus
Ha OCHOBE MX aHaJIN3a)

o0yueHust
3HATh:
1. Metonel u mnpuéMmMbl aHAIM3a U
00001IeHns KOJINYECTBEHHON
uH(popMaLnu;

2. OCHOBHBIE TOHATUA W METOIBI
JUHEHHON anreOpbl, aHAIUTUYECKOU

reomeTpud, auddepeHnnanbHOr0 U
WMHTETPATHHOTO HCYHCIICHUS

3. Meroxsl  MOIENMPOBAaHUS U
IPOTHO3UPOBAHUS

Ymers:

1. PemaTp THUIOBBIE MaTEeMaTHYECKHE
3aJlauu

2. CTpouTh MaTeMaTHYECKYIO MOJIETb.
3. [TpumeHsTH METObI
MaTeMaTHIECKOTO aHaJIN3a,

MOZACIIMPOBAHUA W MPOTHO3UPOBAHUA
JJI pCHICHU A MHXXCHCPHBIX 3a1a4

Baanern:

1. MeTtonamu MaTEeMaTHUYECKOI'0
OITMCAaHHUS THITOBBIX 3amaq H
WHTEPIpETAIN MOJTY4YCHHOTO
pe3ynbTaTa

2. Cnocobamu HATJISIIHOTO
rpaduyecKoro MIPEACTABICHUS

pe3yJbTaTOB MCCIIEIOBAHUS;




®opmupyeMbie U
KOHTPOJINpYeMble
KOMIEeTeHIHH
(K01 1 HAMMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTEeHIU I
(K01 1 HAUMEHOBAHUE)

I[lnannpyemble pe3y/abTaThl
o0y4eHust

3. HaBrpikamu
COBPEMEHHOTO MaTEeMaTH4ECKOro
HHCTPYMEHTApUS JUISt perieHus
MaTEeMaTHYSCKHX 3a/1a4

4, MartemaTHudeckoi JIOTHKO,
HeoOXoauMol Uit (pOPMHPOBAHUS
CYKIGHHMA TI0  COOTBETCTBYIOIIUM
po(hecCHOHATLHBIM MPOOIeMaM

MMPUMCHCHHA

IK-1 (crtocobHOCTD
IPUMEHSTH CTIOCOOBI
palrOHATIHLHOTO
UCIIOJIb30BaHUS
HEOOXOJUMBIX  BHJIOB
pecypcos B
MAaIIHHOCTPOUTEIBHBIX
MIPOU3BOJICTBAX
BBIOUPATh OCHOBHBIC |
BCIIOMOTaTEIIbHBIC
MaTepHalIbl ISt
W3TOTOBJICHUSL U3IEITUN
CrocoObl  peanu3anuu
OCHOBHBIX
TEXHOJIOTUIECKUX
IPOIIECCOB,
AHAIUTUYECKUE u
YHUCIIEHHBIC METOJIbI ITPU
pa3paboTke ux
MaTEeMaTHYECKHUX
MOJENIed a TaKk Ke
COBPEMEHHBIC ~ METO/IbI
pa3paboTku
MaJIOOTXOJTHBIX,
sHeprocOeperaromx |
OKOJIOTHYECKA  YUCTBIX
MAaIIMHOCTPOUTENBHBIX
TEXHOJIOTHH)

3HaTth:

1. Croco0bl panMoOHANBbHOIO PELICHUS
MOCTaBJICHHOM 3a/1a4H;

2. OcCHOBHBIE TIOHATHUS H METOIBI
JUHEWHON anreOpbl, aHaTUTHYCCKOMN

reomerpun, auddepeHnnanbHOrO WM
MHTETPaIbHOI0 UCUUCIICHUS

3. MeTtobl pa3paboTku
MaTeMaTHYeCKUX Mojiesen

Ymersn:

1. PauuonanpHO pelaTb THUIIOBbIE

MaTeMaTHYECKHUE 3a1a49un
2. CTpOUTh MAaTEMATUYECKYIO MOJIENb.
3. llpuMeHAT, aHATUTUYECKHE U
YUCJICHHBIC METOJIbI TIPH Pa3paboTKe UX
MaTeMaTHYeCKNX MOJClIeH

Baagern:

1. PammmonanbHbpIMEI METOJaMHU
MaTEeMaTUUYeCKOro OMNHCAaHUS THIIOBBIX
3a1a4 U I/IHTCpHpeTaHI/II/I nonyquHoro

pe3yibTara
2. Cnocobamu pa3paboTku
MaTeMaTHYeCKUX MOJIETIEH;

3. Hagsikamu [IPUMEHEHUS
COBPEMEHHOT0 MaTeMaTH4eCKOro
WHCTPYMEHTapHUs JUIs peenust

MaTeMaTHYECKUX 3a7a4
4. CoBpeMEHHBIMH METOJIaMU PEIlICHUs
npo¢eCCHOHATIBHBIX MPOOJIEM




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYILIEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HamMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Mopyis 1. Jlek 1 Marpuiibl. [elicTBus HaJl HUMU 1 2 -
JInHennas
anreopa
Mopyns 1. Cp Marpuipl. Onpenenurenu. CucTeMsl 1 28 -
JInHeliHas JMHENHBIN aJireOpandyeckux ypaBHEHUI
Mogyns 1. Ip1l CnoxeHue, BRIYMTAHUE, TPOU3BEICHUE 1 2 -
JInneiinasa MaTpHuIl
anreopa
Mogyns 1. Jlek 2 Onpenenurenu u ux cpoiicrea. OOpaTHas 1 2 -
JInneiinasa MaTrpuia
anreopa
Mogyns 1. Ip 2 Brruncinenue onpeaenurenei. 1 2 -
UInnelinas Haxoxxnenne oOpaTHON MaTpHIIbI
anreopa
Monyns 1. Jlex 3 Pemenue cucreM IMHEWHBIX ypaBHEHUN 1 2 -
JInHennas Meroaamu Kpamepa, ['aycca u cpencrtsamu
airedpa MaTPUYHOTO UCUUCIICHUS
Monys 1. Ilp 3 Pemenne cucrem JIMHENHBIX YpaBHEHUM 1 2 -
JInHennas
anreOpa
Mopyns 1. Jlex 4 HccnenoBanne cucTeM JIMHENHBIX 1 2 -
JInnelinas ypaBHeHuil. Teopema Kponekepa-Kanemnnm
anreopa
Mogyns 1. Ip 4 KonTponbnas pabota 1 mo teme 1 2 25 - KonTponbnas pabora 1
JInHeitnas "Jluneiinas anreopa” o teme "JIluHeitHas
asirebpa anrebpa’”




®opMbl TEKYLIEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 2. Jlex 5 BekTops! u neiicTBus HaJ HUMU. baswuc. 1 2 -
BekropHas CkansipHoe, BEKTOPHOE, CMEIIaHHOE
aireOpa MIPOU3BE/ICHNE BEKTOPOB
Monynb 2 Cp OcHOBHBIE IOHATHS BEKTOPHON aJreOphl. 1 28 -
BekTopHas bazuc. Ilepexon ot ogHOro 6azuca K
airedpa npyromy. CkajisipHO€, BEKTOPHOE,
CMEIIaHHOE NMPOU3BEACHHS BEKTOPOB
Monyib 2 IIp 5 Pemenue 3amgau o reme "OCHOBHBIE 1 2 -
BekropHas MOHATHS BEKTOpHOH anreopsl. basuc"
anreopa
Monyib 2 Jlex 6 CkansipHoe MpOu3BE/ICHUE BEKTOPOB B 1 2 -
BexTopHas JIEKapTOBOM H IIPOU3BOJILHOM 0azuce
anredpa
Monys 2 IIp 6 Pemenue 3a1a4 Ha ckansipHOE 1 2 -
BexkropHas MPOU3BENCHHUE
areOpa
Monyns 2 Jex 7 BekropHoe nmpou3BeieHre BEKTOPOB B 1 2 -
BektopHas JIeKapTOBOM U IIPOU3BOJILHOM Oa3uce
anrebpa
Monyns 2 IIp 7 Pemenue 3a1a4 Ha BEKTOpHOE 1 2 -
BexropHas MPOU3BENCHHUE
asreOpa
Monayns 2 Jlex 8 CMeliaHHOE TPOU3BEIEHNUE BEKTOPOB. 1 2 -
Bekropras BeIpaxxeHue cMemanHoro npou3BeaeHUs
asreOpa gyepe3 KOOpAMHAThI COMHOXKUTENIEH
Monynb 2 IIp 8 KonTponbhas pabota 2 o teme 1 2 25 - KonTponbhas padota 2
Bekropnas "BexTopHas anrebpa" no teme "BekTopHas

anrebpa

anreopa"




®opMbl TEKYLIEr0

reoMeTpus

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 3 Jlex 9 [TonsiTie 06 ypaBHEHUH JIMHUH HA 1 2 -
AHAJIUTUYECKAsT IUIOCKOCTH. Y PAaBHEHHUS NPSIMOM Ha
reoMeTpus 1ockocTy. [1mockocTh B MPOCTpaHCTBE.
Monyns 3 Cp [Tpsimast Ha iockocTy. [lnockocts u 1 27,75 -
AHaTTUTHYECKas npsiMasi B mpoctpaHcTBe. KpuBbie BTOporo
reoMeTpHs nopsiaka. [ToBepXHOCTH BTOPOTO MOpSIIKa
Monynb 3 IIp 9 [IpsiMasi Ha MJIOCKOCTH M B MPOCTPAHCTBE. 1 2 -
IAHaNTUTHYECKas [i1ockoCTh B MPOCTpaHCTBE
reoMeTpus
Monynb 3 Jlek 10 Kpussie BToporo nmopsijaka. DJUIUIIC. 1 2 -
AHATTUTHYECKAsT I'umep6omna. [Tapaboura.
reoMeTpus
Monayns 3 IIp 10 [TocTpoeHne KpUBBIX BTOPOTO MOPSAKA 1 2 -
AHanmuTHYECKas
reoMeTpHst
Monayns 3 Jlex 11 [ToBepxHOCTH BTOPOTO MOPSIIKA. 1 2 -
AHIUTHYECKAS HunrHapryecKkre mMoBEPXHOCTH.
reoMeTpHst KoHnnueckue noBepXHOCTH U OBEPXHOCTH
BpaICHHS
Monyns 3 Ip 11 KpuBsie BToporo nopsijaka, ux 1 2 -
AHaNUTHYECKast KaHOHMYecKHe ypaBHeHus. [IpuBenenue
reoMeTpHs ypaBHEHHsI KpUBOW BTOPOTO TIOPSIIKA K
Monayns 3 Jlex 12 KpuBblie BTOpOro nopsiika B noJsipHOU 1 2 -
AHanuTHyeckas CHCTEME KOOPJWHAT.
reoMeTpHst
Monyns 3 Ip 12 Kontponpnas padora 3 o Teme 1 2 25 - Kontponsnas pabora 3
AHaITUTHYECKAs " AnanuTHueckas reomeTpus" 10 TeMe "AHanuTHYecKas

reoMeTpusl




®opMbl TEKYLIEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 Jlex 13 Oynknus. [lonaTue, oOCHOBHBIC 1 2 -
BeeneHue B XapaKTePUCTHKH, CIOCOOBI 3aJaHHUS.
MaTeMaTHU4eCKUN OcHoBHbIE 3JIEMEHTapHbIE (PYHKIIUU.
aHaIN3
Monyns 4 Cp DOnemeHTapHbIe (YHKIIUU U UX CBOICTBA. 1 28 -
Beenenue B [Ipenen nocnegoBarenpbHOCTH. [Ipenen
MaTeMaTHYeCKUN ¢dbyukuu. HenpepbiBHOCTD DyHKIIUU.
aHAIIN3
Monyns 4 IIp 13 OcHOBHBIE 2JIEMEHTapHbIC (DYHKIHH, UX 1 2 -
Beenenue B rpacduxu. OOpaTHas u clioxHas QyHKIUU.
MaTeMaTUYECKUI
aHaIIN3
Monyns 4 Jlek 14 [Ipenen pyukuu. beckoneuyHno masbie U 1 2 -
Beenenue B 0ecKkOHEeYHO OombINe QYHKIUH, CBSI3b
MaTeMaTHYECKUI Mex1y HUMHU. [IepBbIii 3amedaTenbHbIN
aHaIN3 npenen.
Monyns 4 IIp 14 Bunsr HeonpenenénHocTel U cnocoObl UX 1 2 -
Bsenenue B YCTpaHEHUA
MaTeMaTHYeCKUN
AHAIIN3
Monayns 4 Jlex 15 Bropoii 3amedarenbHbIi IpeIen. 1 2 -
Baenenue B OKBHUBaJIEHTHBIE OECKOHEYHO MaJbIE.
MaTeMaTHYeCKUN
QHAIIN3
Monyns 4 IIp 15 Brrunciienre npeaenoB ¢ TOMOIIbIO 1 2 -
Beenenue B 3aMeuaTeNbHbIX MPEIeIOB.
MaTeMaTUYECKUI

AHaJIn3




®opMbl TEKYLIEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Monyns 4 Jlek 16 HenpepsiBHOCTD (PyHKITUH. 1 2 -
Beenenue B
MaTeMaTUYeCKUu
aHaITN3
Monyns 4 IIp 16 Hccnenoanue GpyHKINUU HA 1 2 -
Beenenue B HENPEPHIBHOCTh
MaTeMaTHYeCKUN
aHaITN3
Monyns 4 Jlex 17 HToroBoe noBTOpEHUE 1 2 -
Bsenenue B
MaTeMaTUYECKUI
aHaIIN3
Monyns 4 Ip 17 KonTponbhas pabota 4 no teme 1 2 25 - KonTponbhas pabora 4
BBenenue B "BBenenne B MaTeMaTHYEeCKU aHamus" o TeMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTU4YeCKHil aHam3"
aHAIIN3

Tecr Htorosoe TectupoBanue uepe3 LT 1 2 100 - TectupoBanue

A [TpomexyTouHas aTTectanus (3a4€T 1Mo 1 0,25 -

HAKOMUTEIILHOMY PEUTHHTY)
Hroro: 180 100

Cxema pacyera UTOroBoro 6ajia
(CymMa GayuioB 1mo BceM ydeOHBIM MEPOTIPHUSITUSAM, TPEAYCMOTPEHHBIM B Kypce + pe3yJibTaThl UTOrOBOT'O TECTUPOBAHUS ), pa3eaéHHas Ha 2.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuunune "Briciias maTemaTtuka 1" Bcnonb3yroTcs:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOIYJIBHOTO OO0y4yeHus (colep:kaHue Yy4deOHOro
MaTepuana KECTKO CTPYKTYPUPOBAHO B IEISX €r0 MaKCUMAIBHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSI Pa3BHUBAIOIICT0 OO0ydeHUs (MIPOBEJACHUE JICKIUH, MPAKTHUCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBanHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NIPUMEHEHHE YYEOHBIX SJEKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIUXCs).

6. Meronnyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

OCHOBY TEOpETHYECKOr0 OOY4YEeHHsS CTYICHTOB COCTAaBIISIIOT JIEKIIMH, B XOJ€ KOTOpOU
MIPEMNo/IaBaTellb U3JaracT OCHOBHbBIE, HAaU00JIEE CIIOKHBIC TIOHSTHS TEMBI, @ TAK)KE CBSI3aHHBIC C HEH
TEOPETHYCCKUE M MPAKTHUUYECKHE MPOOJIEMBI, AT PEKOMEHAAIMH Il TMPAKTHYCCKOTO 3aHATHS U
yKa3aHusl JUIsl BBIMOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias marematuka 1". XKenareabHo ocTaBiaTh B pabo4ynx KOHCIEKTaxX
MOJIsI, Ha KOTOPBHIX JeNiaTh IOMETKH, TMOTYEPKUBAIOIINE OCOOYI0 Ba)KHOCTh TEX WM HWHBIX
TEOPETUUYECKUX TTOJIOKECHUI.

CamocrosiTenbHasi paboTa CTYIACHTOB SIBJISETCS BaXXHBIM BHIAOM Y4e€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U TpU
METOJIMIECKOM PYKOBOCTBE MPETOIABATEINS, HO 0€3 ero HEermoCPEJACTBEHHOTO YIaCTHS.

B mpouiecce camocTosTensHOM paboOThl CTYJAEHT NMPUOOPETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITeIIbHOCTH.

B xoxe moAroToBKM K MPAaKTHUUECKUM 3aHSTHSIM CIEAYET U3YYUTh KOHCIEKTHI JIEKIHUHA, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlNH MPENOoAaBaTeNsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyUYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITYKAT JUIs 3aKPETICHUsI U3yYEHHOTO MaTepHuaa.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Marepuan. [lpu pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEIICHUS, HCXOIS U3
TEOPETHUECKHUX IMOJO0KEHUM M3ydyaeMoro Kypca. Eciu CTylleHT BUIUT HECKOJBKO MyTEH pelIeHus,
TO OH JIOJDKEH CPaBHUTh MX W BHIOpATh CaMblid palMOHAIbHBIA. PemieHue 3agad u mpUMEPOB
clenyeT uW3Naratb MOApOoOHO, BBIYHCIEHUS pacrlojiaraTh B CTPOTOM  TOPSIKE, OTAETSS
BCIIOMOTaTEJIbHBIE BHIYMCIICHHS OT OCHOBHBIX. [10JTydeHHBIN OTBET CeAyeT MPOBEPSITH CIIOCOOAMH,
BBITEKAIONIMMHU W3 CylllecTBa JaHHOM 3aaaud. PemieHuwe 3amad ompenenéHHOrO THUMA HYKHO
MIPOJIOJDKATH /IO MPUOOpPETEHUSI TBEP/IBIX HABBIKOB B PEIICHUMU.

[To 3aBepuieHHIO W3yYEHHUs MOAYNSI TperojaBaTellb MPOBOIUT KOHTPOJIBHYIO paboTy c
LEJIbIO MTPOBEPKU M OLIEHKH 3HAaHWN U YMEHUH CTy/EHTOB. 3a/laHUsl KOHTPOJIbHON pabOThl TOJIKHBI
OBITH BBITIOHEHBI AKKYPATHO, MOCIIEI0BATEIbHO, OOOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHBI B
KOKIOM 3amaHud. [Ipu BBIMOJTHEHWHM KOHTPOJIBHBIX pPAbOT HE IOMYyCKAeTCs HCIOIh30BaHUE
MOOUJIBHBIX YCTPONCTB M TaIKETOB.

[Ipy moAroTOBKE K HMTOTOBOMY TECTHPOBAHHUIO CTYACHT JOHKEH ITOBTOPHO W3YYUTh
KOHCIIEKThl JIEKUMA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIONMOJHHUTEIBHYIO JIUTEPATYPY,
MPOCMOTPETh PEIICHUSI OCHOBHBIX 3aJad, PEMIEHHBIX CaMOCTOSITEIbHO M Ha MPAKTHUYECKUX
3aHATHUAX, @ TAKKE COCTAaBUTh MMChbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BHIHECEHHBIE Ha 3aYET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HanmenoBanme
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA

1 OIK-4: TTK-1 KOHTEOJ‘IBHE}JH pabora 1 n(: TeMe
Jluneiinas anrebpa

1 OIK-4: TTK-1 KOHT'[')OJ'IBHa}I pabora 2 ncl TeMe
BexTopnas anreOpa

1 OITK-4: TIK-1 K"OHTpOJ'IBHaSI pabora 3 no Telee

AHanuTH4ecKas FeOMETpHs
1 OITK-4: TIK-1 ) KontponbHas padota 4 1o Teme .
BBenenune B MaTeMaTUyeCKHU aHAIINU3
1 OIIK-4; TIK-1 Bonpocsr k 3auéty NeNe 1-43
1 OIIK-4; TIK-1 Hrorosoe Tectupoanue uepes [T

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KonrpoJjbHas padora 1 nmo reme "Jluneiinas ajareopa"

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

BapuanTt 1
1 21 2 1 0
1. Haiitu mpousBenenue matpuiy AB u BA,ecru A={3 4 0|;B=[-3 0 1
0 21 1 20
1 0 2 -3
4 2 1 3
2. BeluucauTh ONpeeanTeNb .
52 3 0
6 0 3 7

3. Pemmuth cucremy mMeronom Kpamepa
2X1—X2-6X3=-1
X1—-2X2-4X3=5
X1- Xo+2X3=-8
4. PemuTh cHCTEMY CpPeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
2X1—X2-6X3=-1
X1—-2X2-4X3=5
X1- Xo+2X3=-8
5. Pemuth cucremy metonom ["aycca
2X1—X2-6X3=-1
X1—-2X2-4X3=5
X1- Xo+2X3=-8

Bapmuanr 2




4 2 6 0 3 8
1. Haiitu nmpousBenenue matpuiy ABu BA,eciu A={0 1 2(;B=12 1 7
57 3 1 35
2 8 1 4
9 7 5 3
2. BeruucauTe onpeaennTelib .
3216
01 2 3
3. Pemmuth cucremy merogom Kpamepa
2X1—-2X2+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
4. PemnTh cucteMy cpeicTBaMU MaTPUYHOTO UCYUCIICHUSI:
2X1—-2X2+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
5. Pemmuts cucremy meronom ['aycca
2X1 -2 X2+ X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
Bapuanr 3
2 7 5 1 5 3
1. Hatitu npousBenenue matpuiy AB u BA,ecrm A={0 1 3|;B=({7 9 11
4 2 8 21 0
3 71 2
9 6 21
2. BeluucauTh ONpeaeanTeNb .
35 48
1 2 5 3
3. Pemmuth cucremy meromom Kpamepa
2X1 -3 X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3
4. PemuTh cucTeMy CpeicTBaMU MaTPUYHOTO UCUUCIICHUS:
2X1 -3 X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3
5. Pemtuts cuctemy merosiom I"aycca
2X1 -3 X2 +3X3=3
6 X1+9X2-2X3=-4
10 X3 +3 X2 -3X3=3
Bapmuanr 4
5 30 4 2 3
1. Haiitu mpousBenenue matpuiy AB u BA,ecrm A={2 1 7|;B=(3 2 4
1 35 2 4 3



2. BeruuciauTh onpeaeanuTenb

N O N

~N - N
N 0w O
W R NN

0 1

3. Pemmuth cucremy meronom Kpamepa
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xz +2X3=-1
4. PemmuTh cucTeMy CpeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xz +2X3=-1
5. Pemuth cucremy metonom ["aycca
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xz +2X3=-1

Kparkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontponbHast pabota 1 BbINOJNHSAETCS CTYAGHTaMHU Ha INPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMTCA 2 yaca. [Ipy BHINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BATHCS OYMaKHBIMH HOCHUTENSIMH HH(OpMauu (KOHCIIEKTaMHU JIEKIUH M MPAKTHYECKHX
3aHATHM, CIpPaBOYHBIMH MaTepuallaMH, Yy4yeOHHMKAMH, Y4eOHO-METOJAMYECKMMU IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

Kpurtepuu ouenku:
KoHTponpHas paboTa COIepKUT 5 3aJaHuil, KakJ0€ 3aJaHNe OI[CHUBACTCS B 5 0aJlIOB.
5 6ayIo0B BBICTABIISIETCS CTYJCHTY, €CIIM 33aJ]aHHE BBIITOJHEHO B TIOJHOM 00BEME;
4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % U BbIIIE;
3 Oayuta BRICTABISETCS CTY/ACHTY, €CIIH 3aJaHUEe BBITIONHEHO B 006EMe oT 60 % 10 79 %
2 Gasula BBICTABIISETCS CTYJIEHTY, €CIIM 3aJJaHHe BBINOIHEHO B 00bEMe 0T 40 % 110 59 %
1 Gasn BeICTaBIsETCS CTY/ACHTY, €CIIH 33JaHK€ BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GaI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KoutpoJbHasa padora 2 no teme ''BekropHasi aareopa'
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM
Bapuanr 1.

1. Pa3noxuth reOMETpUYECKN U AaHAIMTUYECKA BEKTOP C IO BEKTOpam an l_), ecm a=-i-
J; b=i+3J; c=2i+3].
2. J1aHbI BEKTOPHI 5:{2, 3,4} l;:{-l, 5, 5}. Haiitu: 1)(6_1, l;); 2) ‘5‘ ;
- N _ _ —0 _
3)(2a+b, b);4) np;(a+b);5) a -opra.
- - — — —A_
3. Jlanbl BekTopel d=2m+n; b=3m-2n,rae ‘m‘:Z; ‘n‘:3;(m , N)= E
_ — A -
Haitru: 1) (a, b); 2) ‘a‘;S)(a , b); 4) np; (a+b).

4. Haittn ruiomaas napauiesiorpaMMa, IOCTPOEHHOIO Ha BEKTOPax



— I - — I — — — — N _ T
a=m-2n;, b=3m+2n,rne ‘mHn‘:S; (m,n )=Z.
5. lanbl koopauHaThl BepinH mupamuasl A /A, A3A, A (4,0,0); A, (-2, 1, 2); As(1,
3,2); A4(3,2,7). TpebGyercs cpeacTBaMH BEKTOPHOI alreOpbl HATH:
— yron mexay peopamu A |A, n A|Ay;
— momanas rpann A (A, A5

— 00BeM InmupamMubl.

Bapuanr 2.
1. Pa3jiouTh reOMETPUYECKH U AHAIMTUYECKH BEKTOP 10 BeKTopam b m ¢, ecin a=31i
-] b=2i+2 ]; c=-i+3].
2. JlaHbl BEKTOPBI 5:{2, -1, 0}; 52{-1, 1, 2}. Haiitu: 1) (5, [;) 2) ‘5‘ ;
—_ N _ _ —0 _
3)(2a-b, a);4) np;(a+b);5) a -opra.
_ — - — — — — — N — T
3. Jlanbl BeKTOpBL =2 P-(; b=3 p+2 ¢, rne ‘p‘:‘q‘ =L,(p,q ):g
_ _ A _
Haitru: 1) (@, b): 2) ‘a‘;B)(a , b); 4) np; (a+b).
4. Haiitu miomaas napauiesorpaMma, oCTPOEHHOTO Ha BEKTOPax
AN

=3, (m , n )=
m =

L_Z: 3 %-ﬁ; E: 2 %+ i;, rue ‘%‘Z‘E
5. Jlausl koopauHathel BepiuH nupamunsl A A, A3A, A (1, -1,0); A, (4,5, -2); As(-
1,3,0); A, (6, 1, 5). TpebyeTcst cpencTBaMu BEKTOPHOH anreOpbl HAWTH:
— yron mexay peopamu A A, n A |Ay;

— momanas rpann A A A5

— 00beM IUpaMH/IbI.

Bapuanr 3.
1. Pa3noxuTh reoMeTpudeckd U anamutudecku Bektop C 10 BekTOopam a u b, ecim a=2i

: b=-f-2}; E:-22+3j.
2.J1aHbI BEKTOPBI 6_12{2, -2, -2}; l_7:{-2, 3, -6}. Haittu: 1) (5, l_7) 2) ‘5‘ ) (c_l+l_) , c_l-l_));
4) np; (a+b);5) b°-oprb.

- —_ - _ - _ — — —_Ar_ 9
3. Jlauwi BekTOpH A= m-2n; b=3 m+n, e ‘m‘=3;‘n‘=2:(m ) n)=§ z

- — [ A - —
Haiitu: 1) (a,b); 2) ‘a‘ ;3)(a+b, a-b);4) npy(a+b);
4. Haiitu IJIomazab mnmapajuiejiorpamMmma, HOCTpOCHHOT'O Ha BEKTOpax

a= %-2}5; E=3m+i;,rﬂe ‘;1‘23;‘2‘:2;(7% , n)=§ T



5. Jlanbl KOOpAMHATEI BepIuH mupamMuasl A 1A ) A3 A 4. A (1, 3, 5);

A,(0,2,0); A5(5,7,9); As(0,4,8). TpeOyercs cpeacTBaMH BEKTOPHOH alreOpbl HANTH:
— yron Mexxay peopamu A A, n A Ay,

— mnomaas rpann A A A g,

— npoeximto Bektropa A Ay na A A,

— 00BeM ImupamMubl.

Bapuanr 4.

1. Pa3ioXuTh TeOMETPUYCCKA M AHATUTHICCKH BEKTOP C 1o BEKTOpam au l_), ec a=4 ]
L b=2i+3 ) c=4i+2 ],
2. JlaHbI BEKTOPBI 5:{2, -3,1}; B:{-Z, 6, 3}. Haiitu: 1) (c_l, l;), 2) ‘5‘ ;

_ A _ _ _ _ _
3)(a+b,2a-b);4) np,(a+b);5) b°-oprb.
_ . — — . _ N _ T
3. Jlanbl BekTOpel A=3m-5n; b=2m+n, rue ‘m‘ZZ;‘n‘:l; (m, n):§
_ _ _ A _ _
Haiitu: 1) (a, b); 2) ‘a‘ ;3)(a+b,2a-b);4) np;(a+b);
4. HaiiTu 1uromaap napajieiorpaMma, oCTPOEHHOIO Ha BEKTOpax
_ . — — . — N _ T
a=3m-5n; b=2m+n,rne ‘m‘:Z;‘n‘:l; (m, n):g
5. Jlaubl koopauHaThl BepunH mupamunsl A A, AsA, A3, -5 2); A, (4,5, 1); As(-3,
0,-4); A4 (-4, 5, -6). Tpebyercst cpeacTBaMU BEKTOPHOM anreOpsl HAUTH:
-yron Mexxny peopamu A 1A, n A Ay,
-futomanb rpanu A (A, A 5,

-nipoekimio Bektopa A Ay ma A A,

-00beM MTUPAMHU/IBI.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTponbHast pabota 2 BBINOJHAETCS CTYAEHTaMHM Ha MPAKTUYECKOM 3aHATUU 8, Ha
BBINOJIHEHHE paboThl OTBOAMUTCS 2 4aca. [Ipy BBINOIHEHNH KOHTPOJIbHOM pabOThl CTYAEHTHI MOTYT
M0JIb30BAaThCA OyMa)XHBIMU HOCHUTENSIMU HH(pOpMaluu (KOHCHEKTaMHU JIEKIMH M NpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepualaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3amnpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

KonrtpomnbHas pabota coaepXuT 5 3afaHuii, Kaka0€e 3a/laHue OLIEHUBaeTCs B 5 0aIOB.

5 0aJI0B BBICTABIISIETCS CTYJIEHTY, €CJIU 3aJlaHUE BBIIIOJIHEHO B TIOJHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIM 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

3 Oayuta BBICTABIISETCS CTY/ACHTY, €CJIHM 3a/IaHHUEe BBITIOJHEHO B 00BEMe oT 60 % 10 79 %

2 Gajuia BBICTABIIAETCS CTYJIEHTY, €CIIM 3aJJaHKe BhIMOIHEHO B 00bEMe oT 40 % 110 59 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CITU 3aJlaHre BBITTOTHEHO B 00BEMeE oT 20 % 10 39 %
0 GanIoB BBICTABIISIETCS CTYJCHTY, €CJIM 3aJ[aHHe BBIIIOJHEHO B 00bEMe MeHee 19 %.



7.2.3. KonTpoJjbHas padora 3 o Teme " AHAIUTHYECKAsd reomerpus’”

(Haumenosanue OYeHOUHO20 CPeocmea)

TunoBble npuMepsbI 3aJaHNIH

Bapuanr 1.
X=2 y-2 z+1
-1 -1

1.Haiitu yron mexay npsimoi U IUIOCKOCTBIO

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

2.JlaHbl KOOPAMHATHI CEPEIUH CTOPOH TpeyroibHuka Mi(-3,5), M2(2,2), M3(1,-4). Hanucars
yYpaBHEHUE CTOPOHBI, MPOXOIAIIEH uepe3 T. M1.

3.IlocTpouth KpUBYIO

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

4.IlocTpouTh NOBEPXHOCTH:

a)4y*-z2=0;

0)y?—z2=4x%

5. Haiitu nenTp u paauyc chepsl 1 TOCTPOUTH €.
X2+ y? +72 - 3x 45y -4z = 0.

Bapuanr 2.

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

1. Haiftu Touky nepecedeHust npsmoi U TUIOCKOCTH

3x-2y—-4z2-8=0

2. Jlanbel 2 cMexHBIE BepIIMHBI mpsiMoyroibHuka A(-3, 7) m B(5,1) Hanucare ypaBHEeHHE
CTOPOH, IPOXOJAIINX YEPE3 BEPIIUHY A.

3. ITocTpouts kpuByro 9x*-18x — 4y*+16y-43=0.

4. IlocTpouTh MOBEPXHOCTHU:

a)x—22=9y*% 0)x*+4x+y=0.

5. Haiitu ueHTp u panuyc cepsl 1 TOCTPOUTSH €€.
x> +y? +2° —x+3y+2=0

Bapmuanr 3.
1. CocraBuTh ypaBHCHHE IUIOCKOCTH, NpPOXOAsAIIed depe3 Touky M(2,-2,-3)

x-1 y+05 z+15
-1 0 2

MEePIEHAUKYIISIPHO IPSIMOM

2. Jlansl BepmmHb Tpeyronbauka A(-1,2), B(3,1), C(-1,8). Harucatp ypaBHeHHE

MCHAaHbI, HpOBCI[CHHOﬁ 4YCpe3 BECPUINHY A.

3. IlocTpouts KpHuBYyIO X* - 2X — 6y + 13=0.



4. TTocTpouTh MOBEPXHOCTH:

a)922+y+2=0;
0) x? + 3=y* +27

5. Haiitu nenTp u paauyc chepsl 1 OCTPOUTH €.
X>+y?+2° —x+y+1=0

Bapuanr 4.

Xx-2 y+2 z-1 X-y+z+8=0

1. TlapanienbHBI U TPSIMbIC 54 .
-4 3 1 2X+Yy-22+5=0

2. CocTtaBUTH ypaBHEHHE BBICOTHI, OMMYIIICHHOHN M3 BepIIMHBI A B TpeyroibHuke ABC, eciau
A(7,1),
B(-5, -4), C(-9, -1).
3. Toctpouth KpUBYIO
x*-2x +y* -4y + 1=0.
4. TlocTpouTh NOBEPXHOCTH:
a)x*+4=2%;
0) 3-x2+y2 +4z22=0.

5. Haiitu nenTp u paanyc chepbl 1 TOCTPOUTH €.
X2 +y? +72 - 2x+3y - z+2 = 0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCS CTYAEHTAMH Ha NPAKTUYECKOM 3aHATHM 12, Ha
BBITNIOJTHEHHE PabOThl OTBOAUTCS 2 4aca. [Ipu BBITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpMalMM (KOHCIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Y4eOHO-METOAMYECKUMH IOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kpurepun onenku:

KonTponbHas padoTa cogep uT 5 3aaHuii, KaXK0e 3aJjaHe OLEHUBAETCsI B 5 OAJLIOB.

5 0aJIoB BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBIIIOJHEHO B TIOJHOM 00BEME;

4 Gana BeICTABIISETCS CTY/ACHTY, €CIIH 33/1aHHUE BBINIOJHEHO B 00bEMe 0T 80 % U BhILIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHue BHIIOIHEHO B 00BEMe 0T 60 % 110 79 %

2 OaJiia BBICTABIISETCS CTYJICHTY, €CITH 3a/IaHue BRIMTOTHEHO B 00BEMe oT 40 % 10 59 %

1 Gasnt BbICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHue BBIOIHEHO B 00b&Me oT 20 % 1o 39 %
0 6ayIoB BBICTABIISIETCS CTY/IEHTY, €CIIM 3a/laHHe BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KontpoJbHasi padora 4 mo teme "'BBe/ieHe B MaTeMaTHYeCKHid aHAAN3"'
(naumenosanue oyeHouHo20 cpeocmea)

Tunossie npuMepsl 3a1aHU

Bapmuanr 1



1. IToctpouTts rpaduk GyHKIHU y = X|X —Zq

2. [Toctpouth KpuByI0 r =1+ C0S2¢
1

3. UccnenoBaTh Ha HEMPEPHIBHOCTH QYHKIUIO Y = yX

. COSX—CO0S2X
4. Beraucnute npepen lim————
x>0 XSIN2X

3X _ 2 5x+2
5. Beruncaure npegen lim
x—o\ 3X +1

Bapuanr 2
1. TloctpouTh rpaduk pyskmmu y = X° + |X|

2. [Toctpouth KpuByI0 r =1+ C0S2¢
1

3. UccnenoBaTh Ha HEMIPEPHIBHOCTH (YHKIUIO ) = 2 w6

. COSX—C0s3X
4. Beraucnute npeaen lim— ———
x=0  1-—C0S5xX

ax+ 1\
5. Beruuciure npeaen lim
xow\ 4x -1

Bapuanr 3
1. IToctpouTts rpaduk GyHKIHH Y = x|X| +1

2. [Toctpouts KpuByI0 r =1-Ssin2¢
2
3. UccnenoBars Ha HEMPEPHIBHOCTh QYHKIMIO ) =€ **3

. sin3x
4. Beruucnute mpeaen lim

20 x+9 -3

2x+3
. [5x+2
5. Brraucaute npeaci ||m

x>o\ 5X —1

Bapmuanr 4

x
1. IToctpouts rpaguk GyHKINUU Y = g
x

2. ITocTpouTh KpUBYIO I' = 2+ Sin 2¢
2
3. MccnenoBaTh Ha HEMIPEPHIBHOCTh QYHKIHMIO y = 3+ +3

: sin7x
4. Beraucnute npeaen lim— ——

=07 — \[x+49

- (6x+3)"
5. Beruucnure npenen lim
x>o\ 6X —1

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSA
KontponbHast pabota 4 BBINOJHIETCS CTYACHTAMH Ha MPAaKTUYeCKOM 3aHATHH 17, Ha
BBITNIOJIHEHHE PabOThl OTBOAUTCS 2 Yaca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpManuu (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHUH, CHPABOYHBIMH MaTepuallaMd, Yy4YeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.



Kpurepum oueHku:

KontponbHas pabota COAEpXUT S5 3aaHni, KaKI0€ 3a/laHue OIICHUBACTCS B 5 OaIOB.

5 0aJIOB BBICTABIISETCS CTYACHTY, €CIIH 3a/1aHKE BBIMOJIHEHO B MTOJHOM 00bEME;
4 Gaya BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/1aHKUE BBITIONHEHO B 00bEMe oT 80 % U BhIIIIE;
3 Oayta BBICTABIIIETCS CTYACHTY, €CJIU 3aJlaHre BBITTOJIHEHO B 00bEMe oT 60 % 1o 79 %
2 Gajuia BBICTABIIACTCS CTYJIEHTY, €CIIH 3aJaHKe BHIMOIHEHO B 00BEMe oT 40 % 1o 59 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CJIU 3aJlaHre BBITTOTHEHO B 00BEMeE oT 20 % 10 39 %
(0 OasyuI0B BBICTABIISICTCS CTYACHTY, €CJIU 3aJJaHUE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UToroBoe TeCTHPOBAHHE
(HauMeHOBaHUe OYEHOUHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM

Mopyas 1. JInneiinas anredpa

1 5
1. Beruucnure onpeaenurens 6 10‘.
OtBer:
2 3 4
2. BeruucauTh onpeaenuTelb 45 6
371
OtBer:
1 0 2 -3
3. Beuucnauth onpenenurenb 4213
5 2 3
6 0 3 7
OrtBeT:
1 3 0 1
4. Haiure cymMmmy Matpuil ,_| g _q|H p_|_1 3|
3 5 6 4
1 2 3 4 5
-1 2 0 3 1 1 2 1
C=|-1 4 P=[-1 -1 T=l-12 M=|-1 2 K=|-1
3 -1 6 5 9 31 9
1 21
5. Nana matpunia A=|2 6 2|. Torga marpura C =A-A" paBHa...
5 4 1
1 2 3 4
0 0 -4 10 00 0 0 4
0 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 2




1 01
6. Manamarpuna A=|0 2 O0|. Torma maTpuia A? wumeer BHIIL. ..
1 30
1 2 3 4
203 1 2 0 1 10 1 1 0 1
0 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 9 0 1 00

2 31
7. Jaubl MaTpunbl A4 = B=|5

1 4 1)
MaTpHII. ..
1 2 3 4
C-4-B B-4-C C-B-4 A-C-B
8. Panr matpuna paBeH equHMIbL. Torna Marpuia MOXeT UMETh BUI..
1 2 3 4
1 2 4 2 3
1 0 0 1
2 4 4 5 6
01 1 0
1 2 4 7 8 9
3x+1 2
9. Panr marpuisl 4 = 1 paBeH JIBYM, €CJIM 3HaYeHHE X He paBHO...
X
1 2 3 4
-1 0 -2 1
1 3 -2 3
o 00 O O
10. Haiinute paHr MaTpHiibl alo 2 4 1
00 3 5
00 0 1
Ortser:
2cosx 1
11 . dnst matpuist 4 = 0 sin HE CYILIECTBYET 0OpaTHOM, eclii X pPaBHO ...
X
1 2 3 4
T T T T
2 4 3 6




12. Jlis Mmatpunibl A cyIiecTByeT oOparHasi, €Clii OHa paBHa ...

1 2 3 4
1 2 1 1 2 2 1 2 1 17 3
31 0 01 5 & 9
1 3 0 0 0 2 4 2 2 3 6
(1 2y o (3 N
13. Ecom A= 3 1)’ A= 4l TO perieHne MaTpuyHoro ypaBHeHus A* O = A umeer
BU]J ...

1 2 3 4

1 -1 -5 5

1 -1 -5 5

14. EQuHCTBEHHOE pellleHne NMeeT OHOPOIHAS CUCTEMA JINHEWHBIX YPABHEHUN ...

1 2 3 4
x=3v+z=0, x-3v+z=0, x—=3v+9z=10, x-3y+2z=0,
2x+2v+4z = 2x+ 2y +4z = 2x+2y—-6z= 2x+5v+4z =
Jx+3y+z=0 Jx+3v+6z= Jx—y+3z=0 Jx+3y+6z=

15. Hanitu X+Y+1Z ecnun X,Y,Z ABJIAIOTCSL ~ PELICHUSIMU  CHUCTEMbl  YpaBHEHUU
6x+5y—-2z=-4
3X+4y+2z=1
3x-9y =11

Orger:

Monayas 2. BekTtopHas ajareopa

1.Kakoe BbIpaxkeHHe 0003HaYaeTCsl CKAJIIPHOE NMPOU3BEICHHE BEKTOPOB?

1 2 3 4 5
@) axb [ =] b (a,b)
2. HaiiuTe BeKTOp 46— §+ 23 , €CITN g=(2, 4, 3), E:(l, -1, 2), g=(0, 1,-1).
1 2 3 4
(6, 2, 3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu nnuny BekTOpa a =(3,0,4).

OrtBer:

4. JlaHBI BEKTOPBI 52{2, -2, 2}; 62{3, 0, -4}. Haiitu np, ( a+ B)
b



1 2 3 4
_92 2 5
4,6 — PN
1. Haiirtu romans tpeyroasauka ABC ¢ Bepmunamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4
53 V15 V3 253
6. YCTaHOBUTbH, KOMILJIAHAPHBI JIK BEKTOpa E, E, c , €CIHu a=4i-2 ;+4 k X
b=3i-4 j+Tk; c=i+2 j-3k
Otser:
7. Kakoii BekTop sBisieTcs cyMMoil BekTopoB AB u AP?
1 2 3 4
BP i PB AC
8. BeIpa3uTh yepe3 eqMHHYHBIE BEKTOPHI iu j Bextop AB, eciu A(1,2), B(0,-3).
Ortger:
9. Haiit BekTOpHOE Npou3BeaeHue Bektopos a=21— j+3k, b=i-].
1 2 3 4 5
-3i-3j-3k —-4i-3j-3k -3i-3j+3k -3i-3j+k —4i-3j+k
10. B mapamienorpamme ABCD: K u M — cepeaunsl ctopon BC u CD, AK = g, AM =b.
Bripazuts Bexktop AD  uepes aub.
1 2 3 4
\D=2p+2a AD =2b+2a AD =2b-2a D =2p-23
3 3 3 3 3

11. Tansl Tpu nocienoBatenbHble BepIInHbl napamienorpamma A(1;-2;3), B(3;2;1), C(6;4:4).
Haiitu ero uetBepryto Bepumuny 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)

5
12. Tlpu KakWMx 3HAYEHUAX U [ BEKTOpHl & =—2

KOJUJIMHEApHBI?

N

i+3j+a

-

K u b=fi-6j+2k




1

2

a=0, g=1

a=1l, =2

a=-3, p a=2, p=-

a=-1,

13. Beraucnuth ZTX (E— 57) .

OrtBerT:

14. HaiiTi cMenranHoe npou3sBenenne Bexktopos ad = (2,-1,2), b =(3,0,7), C =(1,2,-3)

OrtBerT:

15. Tlnomans TpeyrojibHUKA BRIYUCIISETCS 10 (hopMyIIe. . .

1 2 3 4 5)
S=ab S=‘§Xb‘ S=1|a><b| S=axb S = :_L_
2 2[ab]
MOIIyJIl) 3. AHaJIUTHYECKAs reoMmeTrpusi
IIpakTHyeckuii TecT:
1. Paccrosinue mexay npsiMmbiMu 3X —4y—-10=0 u 6Xx—-8y+5=0 paBHo ...
1 2 3 4
2,5 5 0,25 1,5

2. Toukn A(3;2) u A(— 1;6) SIBJISIFOTCS KOHIIAMU OJTHOTO U3 IMAMETPOB OKpPYKHOCTU. Toraa

YpaBHEHUE OKPYKHOCTH UMEET BUL ...

1

3

4

(x=1) + (y-4)]

2
(x-2) +(v-8)

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

(-1f < (-4

3. OOmee ypaBHEHHE IUIOCKOCTH, MPOXOMANIEH depe3 TOUuKy | (—3;4;—2) U OTCEKaIoIen

PaBHBIC OTPE3KHU Ha KOOPAWHATHBIX OCIAX, UMECT BU] ...

1 2 3 4
I+v+z+1= Jx—4v+2z5 Jx—4v+2z+ r+v+z-1=
. X y+3 z-5
4. Touka mepecedeHus MpsIMoit E:T:— u iockoctn X+2y—3z2+1=0 wumeer
KOOpAUHATHI ...
1 2 3 4
(10;2:5) (0;-3:5) (8:1;5) (2:1;5)

5. OnpenenuTs BUI MOBEPXHOCTH: Y° =67Z...

Ortser:




2 2 2

x* y? oz

6. OmnpenenuTh BUJI MOBEPXHOCTH: —— +—+—=1_.,

OrtBerT:

7. st mpsimoit M1M» HanmcaTh obiiee ypaBHenue, eciau M1(-2;5), M2(6;-2) ...

Ortser:

8. B A MoM1M; naiitu ypaBHenue cpefaneit imann EF, mapannensnoii MiM»

16 49 4

eci Mo (L;1), M1(4:6), Ma(-5;-1).

Ortser:

9. VpaBHeHMe IIIOCKOCTH, Mpoxonsmieii uepes Toukn 1 ,(-1;2;0), 1 ,(2;31) , T ,(3;-1;4)

uMeerT BUJ ...
1 2 3 4
Tx—8yv—13z+23 Tx—-2y—-5z-3 Tx+8y—13 Tx—8y—13
10. YpaBHEHHE NPAMOM, MPOXOASIIEH depe3 Touky 1 ,(2;—3;-5) mepneHauKyiIspHO K
mI0CKOCTH 6X —3y —5Z +2 =0 umeer BUT ...
1 2 3 4
x—-2 y+t3 =z+ x—-6 y+3 | x+2 y- x+t2 y-
6 -3 - 2 -3 6 -3 6 3
11. MuuMmas nosyoch runepOosibl X* —10x—4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
1 H 5 . |x-y+2z-10=0
. Hanpasiisirouii BEKTOp IpsAMoit 3X+2y—246=0 uMeeT BUJ ...
1 2 3 4
(-3;7:5) (3:-2:-2) (L-12) (3:-7:-1)

13. YpaBHeHI/IC reoMCTPpUICCKOro MCECTa TOYCK, PABHOYAAJIICHHBIX OT ABYX JaHHBIX TOUYCK

A(—l;Z) u A(3;4) UMEET BUT ...

1 2 3 4
2x+v-5=0 X+v-—-5=0 2x+v+5=| X+Vv+5=
2
14. Bepmmaa mapaGonsr X —2x—=2y-13=0 pyeer KOOpJMHATHI ...
1 2

(1:-7)

(1;7)

3
(-1;7)




15. VYpaBHeHHE TIJIOCKOCTH, TPOXOAIICH dYepe3 TOUKY (0;0;2) MePIEHANKYIISIPHO

mwiockocTsM X—Y—2=0 u Xx—2y=0 wumeer Bux ...

1 2 3 4

2x+yv+z-2=0 Y¥—yv—z+2=0 x—2y—-z-12 2x—yv-z

Moayab 4. BBeeHue B MaTeMaTHYeCKHil aHAIU3
1. Kakas u3 GyHKIMHA SBISICTCSI HEUETHOM, €CIIH. ..

1 2 3 4 5
f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) =f(x) f(-x) = f(x) =
= -f(4)

2. MceneoBarh Ha Y€THOCTh MJIM HEYETHOCTh QYHKIMIO y = X-Sin® X —3/X ...

Ortser:

3. Haiitu nepuoa pyuxuu f(X)= 3COS§ —sin6x...

1 2 3 4
107 i3 107° z 107
3 3 6 3

4. Kakoii u3 HUKCTICPCUYHCIICHHBIX MTPEACIIOB CBOAUTCS K IICPBOMY 3aMCYATCIIbHOMY IIPCACITY:

1 2 3 4
] n __arcsinx : 1)
lim [ f(x)] ={|imf(x)} lim— =1 Iing(1+n) —e Iim(“;j =e
5x+2

5. Beraucnute npegen lim -2

x>\ 3X +1
1 2 3 4
e_s es 5 '5

6. Beruuciure npenen i 3 —dx+l
. im——— ...
P ot 3—/27X

o

w|N| N

ol w
8




. X34+ 2x%=3x
7. Berancmure npezen lim———
-1 X*—3X+2

1 2 3 4
-4 4 o0 -00
( 2
8. Beruucnure npenen  lim X —X
X—0 2X4 +1
1 2 3 4
0 l i o
2 4
9. Beraucaure ipenen  lim (gj
1 2 3 4
0 E i oo
3 4
10. Beruucinute npezaen IimCOSX__—COSZX
x>0 XSin2x
OtBeT:
1
__(arcsin® x |*
11. Beuucnure npegen lim| ———
x-0(  Xtg9x
OtBer:
12. Berumciure mpegen 1im M
x>56+X -1
OtBer:
2x-3
13. Bpruucaure npenen |lim SX+2
noo\ 4X+1
2 3 4
0 o0 1 e?
e 2
X—=1ecmu—-1<x<2
14. Haiinure Touku paspsiBa pynkiun f(X)=
2—X,ecmu2 < X<5
1 2 3 4 5
Touex paspviea Hem x=1 x=0 x=2 x=35




LN

X—

15. Haiitn Touku paspbiBa QyHKuuH y= 4% 1 ONpeaenuTh X THIT

1. Touek pa3pbiBa HET
. Xx=0- Touka pa3peIiBa NEPBOTo poja
. Xx=0- Touka pa3pbiBa BTOPOro poja

. X=1- Touka pa3pbiBa NEPBOro poja

& I - S I\

. Xx=1- Touka pa3pbIBa BTOPOro poja

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
UroroBoe TectupoBanue mno nucumiuiiHe "Beicmias matematuka 1" BbICTaBisIeTCS B
pacnicanuu Ha 17 Henene U nmpoxoauT yepe3 LIeHTp TecTpoBaHMS B KOMIIBIOTEPHOM Kiacce
obmero nocryna. Ha tect orBoaurcs 1 wac. Ilpu BbIIIOJIHEHMM TecTa CTYIEHTBI MOTYT
MOJIb30BATHCS TOJIBKO KAlIbKYJISTOPaMH, MPU 3TOM HE JIOMYCKAETCsS HCIOJIb30BaHHE KaKUX-JIHOO
CIPABOYHBIX MAaTE€pPHAJIOB, KOHCIIEKTOB JEKIUN U MPAKTUYECKUX 3aHATUN, MOOMIIBHBIX YCTPOWCTB,
ra/I’KeTOB.

Kpurepum oueHku:

Tect comepxkut 10 3amanuii, kaxxkmoe 3ananue omnennBaercs B 10 6amios.
10 GayIOB BBICTABIISIETCSI CTYICHTY 32 IPABUIIBHBIM OTBET HA 3aJlaHKE,

0 6ayTOB BBICTABIIACTCS CTY/ICHTY, €CIIM OTBET Ha 3aJlaHKe HENPaBUIIbHBIM.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1
Ne .
wn Bonpocsl k 3a4éTy
Uucnosas marpuna. JleicTBust HaJ MaTpuliaMu (CI0KEHHE, YMHOXKEHHE HA YUCIIO, YMHOXKEHHUE
1 |ctpoxu Ha cronben, yMHOXEHHE MaTpHULbl Ha MaTpHIly, TPAHCIIOHHUPOBAHME) U YCIOBHS HX
BBIITOJIHCHMSL.
2 Omnpenenurens MaTpul 2-oro U 3-ero nopsaakos. Onpenenurens MaTpULBI N-Or0 MOPAIKA.
CBoiicTBa OnpeenTesNeH.
3 [Matpuna oOpaTHast K 3aJaHHOH. Y CJIOBHSI CYIIIECTBOBAHUS, CIIOCO0 OTHICKAHUS
4 |Munop matpuibl. ba3ucHbIi MUHOP MaTpUIlbl, CIIOCOO €r0 OTHICKAHUSI.
5 |Panr marpuiisl u ciocoO ero onpeneaeHusl.
6 Cucrema NTMHEWHBIX ypaBHEHHMH C N HEW3BECTHHIMH. MarpuuHasi (opma 3almuCH CHCTEMBI.
[Ipumep. Ycii0BHE COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPaBHEHUN
UTOo HaA3BIBAIOT PEIICHHEM CHUCTEMBI JIMHEWHBIX YPABHEHUN N HEU3BECTHbIMHU. Kakue cucremsl
7 |[Ha3BIBAlOT COBMECTHBIMM W HECOBMECTHbIMU. Kak HalTH pelleHHe CHUCTEMBI C IOMOIIbBIO
MaTpu1lbl 0OpPAaTHOM K MAaTPUIE CUCTEMBI.
8 VYcnoBue CyliecTBOBaHNs €AMHCTBEHHOIO PEIICHUs CUCTEMBI JIMHENHBIX ypaBHEHUN. PopMyIibl
Kpamepa i oreickanus pemienus. pumep.
9 OpHopongHas cucreMa JHMHEWHbIX ypaBHeHui. Ilpumep. Kakoe pemieHune HazbIBaeTcs
TpuBUaIbHBIM. [Ipy KaKOM YCI0BMM OHOPOJHASI CUCTEMA UMEET HETPUBHAJIBHBIE PEILICHUS
10 ANrOpuTM OTBICKaHMS PELIEHUs MPOU3BOJIBHOM CHCTEMBI JIMHEHHBIX ypaBHEHUM. bas3ucHble u
CBOOOTHBbIE HEU3BECTHBIE.
11 |Bekropsl. KomuinHeapHOCTh, KOMILIAaHAPHOCTH BEKTOPOB.
12 JIuneliHbIe onepanuu HaJ BEKTOpaMH: CIIOKEHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO.
Uluneitnast koMOWHAIMS BEKTOPOB.
JluneiiHasgs 3aBUCHUMOCTh BEKTOpOB. CBsI3b MEXAY KOJUIMHEAPHOCTbIO U JIMHEWHOMN
13 [aBHCHMOCTBIO JIByX BEKTOPOB, MEXIY KOMIUIAHAPHOCTHbIO U JIMHEHHON 3aBHCHMOCTBIO TPEX
BEKTOPOB. JINHEHAS 3aBUCUMOCTB YETHIPEX BEKTOPOB.
14 basuc, pasnoxenue BekTopa MO 0a3ucy, KOOpJMHATBI BEKTOpa B 3aJaHHOM Oasmuce.
OpToHOpMUpPOBaHHBIN Oa3uc. JInHelHbIe onepaluy HaJl BEKTOpaMH B KOOpJIAUHATHON (opMe.
15 HexaproBa CHCTEMa KOOPIWHAT Ha INIOCKOCTH U B IPOCTPAHCTEE. KoopauHatsl TOYKH U BEKTOPA
B IEKAPTOBON CHCTEME KOOPJAMHAT.
16 HpOGKHI/ISIVBeKTopa Ha OCh VI/I ee cBoicTBa. CBsI3b KOOPAMHAT BEKTOpPA M €ro MPOEKIMl HA OCH
JICKapTOBOM MPSIMOYTOJIbHON CUCTEMBI KOOPAMHAT.
CkanspHoe mpou3BECHNE BEKTOPOB M €ro CBOMCTBA. BhIpakeHHe CKAIIPHOTO MPOU3BEINECHUS
17 [gepe3 KOOpIMHATHI BEKTOPOB. BbIpaxkeHHe AJIMHBI BEKTOpa M yrja MEXJy BEKTOpaMH dYepe3
KOOPJMHATBI BEKTOPOB.
18 BekropHoe npousBeeHUE BEKTOPOB M €0 CBOWCTBA. BbIpakeHUe BEKTOPHOTO IIPOU3BEICHUS
uepe3 KOOPAMHATHI BEKTOPOB. Mcrnoap30BaHNe BEKTOPHOTO MPOU3BEICHMUS.
CMmenaHHOe NPOU3BEACHUE BEKTOPOB U €r0 T€OMETPUYECKUI CMBICI. BhIpakeHne CMEanHoro
19 [mpoumsBeneHuss yepe3 KOOpAMHATHI BeKTOpoB. CBOWCTBA CMEUIAHHOTO IIPOU3BECHUS.
lcrions30BaHNe CMEIIAHHOTO TPOU3BEICHNUS.
20 |BoipaxeHue yci0BUH KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH, KOMIUIAHAPHOCTH BEKTOPOB
21 [lonsiTue 00 ypaBHEHMM JMHUM Ha IIJIOCKOCTH, YPaBHEHHHM TIIOBEPXHOCTHM U JIMHUM B

pocTpaHcTBE. YpaBHEHUE OKPYKHOCTH. Y paBHEHHE C(ephl.




Ne "
. Bonpocsl k 3auéry
22 [BwiBojg 001IIETO YpaBHEHUS TIJIOCKOCTH.
Paznuuneie (hopMBbI 3aKcH ypaBHEHUS TUIOCKOCTH: 00IIee; MPOXOIAIICH Yepe3 3aJaHHYI0 TOUKY|
23 |nepHeHIUKYJISIPHO 3a/laHHOMY BEKTOpY; B OTpe3Kax; HopMmupoBaHHOe. Kakyro mHpopmanuo o
[IOCKOCTH HECYT K03(h(pHUIIMEHTHI 3TUX ypaBHEHUI
24 |PaccTosiHME OT TOYKH J0 TIIOCKOCTH.
25 |Yron Mexay INIOCKOCTSIMU. Y CIIOBUE NApAJUIECIbHOCTH U NEPIEHUKYIISIPHOCTH IJIOCKOCTEH.
26 VYpaBHeHUs] TPSAMOIl B MPOCTPAHCTBE: KAaHOHHUYECKUE; MapaMeTpUYecKue; MPOXOJsIeil depes
nBe 3ajaHHbIe TOUKU. Kakyro nH(popMmaluio o npsiMoi HecyT KO3 PHUIMEHTH! 3TUX YpaBHEHUH.
27 VYron Mexny HpsAMbIMH B IPOCTPAHCTBE. YCIOBHE MapauIEIbHOCTH U IEPHEHIUKYISIPHOCTH
PSIMBIX.
28 VYron Mexay OpSAMOM M IUIOCKOCTBbIO. YCJIOBHE NApallJIeIbHOCTH U MEPHEHIUKYISIPHOCTU
PSIMOI U TIOCKOCTH.
VYpaBHeHHe NpPSIMOIl Ha MJIOCKOCTU: OOIlee; ¢ YIVIOBBIM KO3((UIMEHTOM: MPOXOAsIIed depe3
29 PanmaHHYIO TOYKY; NMPOXOISIIEH udepe3 NBe 3adaHHble TOYkW. Kakyio mH(popMmanuio o mpsmMoin
HecyT K03((UIIMEHThI ITUX YPaBHEHUII.
30 VYron Mexay HpsSMbIMM Ha IUIOCKOCTH. YCJOBHE MapauIeIbHOCTU U TEPHEeHIUKYISIPHOCTH
PSIMBIX.
31 JIuHuM BTOpOro mnopsjaka Ha IUIockocTH. OOlee ypaBHEHHE, OCHOBHBIC THUIIBl JIMHUH M UX
KaHOHMYECKHE YPaBHEHHUSI.
32 |Qnnunc, runepbosa, napadosa. KanHoHnyeckue ypaBHEHMs, XapaKTEPUCTUKH, CBOMCTBA
33 [ToBepxHocTn BTOporo mnopsaka. OCHOBHbIE THIBI IOBEPXHOCTEH M MX KaHOHUYECKHE
ypaBHEHUSI.
34 |HccnenoBanue GpopMbl MOBEPXHOCTH BTOPOTO NOPsIIKA METOAOM CEYEHUH.
35 Uro takoe ¢ynkius. [Ipumep. CriocoObl 3ananus ¢pyakiuu. O0macTs onpeneneHus (GyHKINM.
Crnoxsas ¢pyHkuus. [pumep.
36 |OcHoOBHbIE 1eMeHTapHbIE PYHKIMHU U UX rpaduku. DinementapHas ¢pyHkuus. [Ipumep
37 |[Ipenen ¢pyaknmn. beckoHeYHO Masble M OECKOHEYHO OoJbIHe (QYHKIINHU, CBSI3b MKy HUMHU
38 |CaoiicTBa 6€CKOHEYHO MaJIbIX (DYHKIIMH.
39 |CaoiicTBa npenenoB yHKIUH. 3aMeyaTeabHble TPeJIebl.
40 |HempepsiBHOCTB (yHKIIMHU B Touke. CBOICTBA ()YHKIMIA, HEMTPEPBHIBHBIX B TOUKE.
a1 Teopema o HempepbIBHOCTH 3J€MEHTapHOW (YHKIMU U €€ UCIOJIb30BAHUE MpPHU BBIYHUCICHUY]
[IPEJEIIOB.
42 |CpoiicTBa QYHKIMI, HENPEPHIBHBIX HA 3AMKHYTOM HHTEpBAJIC.
43 |Touku pa3pbiBa (GYHKIIMU U UX KJIACCH(PUKAIIHSL.
7.3.2. Kputepuu u HOPMBbI OLEHKH
dopma
Cemectp TIpoBeACHMH . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOM
aTTecTaluu
Crynent nabpan 40 u 6omee
0aJIJIOB, paCCUYNTAHHBIX 110
3auér (1o ¢dopmyie: (Cymma 6auioB 1Mo
HAKOIUTEIIEHOMY «3aYTCHOY BCEM YYEOHBIM MEPOTIPHSITHSM,
pEeUTHHTY) MPEeIyCMOTPEHHBIM B Kypce +
Pe3yIabTaThl HUTOTOBOTO
TECTUPOBAHUS), pa3/ieNEéHHas Ha




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

2.

«HC 3a4TCHO»

Crynent Habpan menee 40
0aJuIOB, PACCYMTAHHBIX T10
dopmyite: (Cymma 6amioB 1o
BCEM YUEOHBIM MEPOIPHUSATHUSM,
NPEaYyCMOTPEHHBIM B Kypce +
Pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), Pa3/ieNEHHAsS HA
2.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAaKTHUKYM, Ap.)

I'ox m3panusa

KoauuecTBO B
HAY4YHOH
onoamoTeke /
HaumenoBanmne 9bC

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
P>xeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Janunos FO.M. ,
Kypb6enko JI.H. ,
Huxonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuka : yue6. nocobue /

FO.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pex. JI.H. XKyp6enko,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuar). - Tekct : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

Hertspesa O.M.,
Kypb6enko JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertspesa, JI.H.

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ouoaunorexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
obOpasoBanue: bakanaBpuar). - Tekcr :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonoiHUTe/ILHAS JTUTEpPaTypa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueoHo-
w/n ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) METOIHUIECKOE OCOGHe, T'ox m3panua ouoamorexe /
HPAKTHKYM, 1Pp.) HaunmeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHH TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tunossle pacueTs! : yueOHOE HocoOue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JIEKTPOHHBIH // DIeKTpOHHO-OnOIMoTeYHas
cucrema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenusi: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umunoBa E.E. |, CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
JI.B., Cno6oxackas U.H. O®ununosa, [.B. Cepreena, “ZNANIUM.CO
N.H.Cnob6oxackas - Bomorga: BUITD ®CHUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbId. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yueoHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/m MeTOoAMYEeCKOoe mocodue,
HpPAKTHEYM, Ip.) HaumenoBanue
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | bemoycora B. U., EpmakoBa | Beiciras matematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 ObC
I'. M., Muxanesa M. M. [u | nmocobue / B. 1. benoycosa, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil GpenepalibHblil
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Texkcr :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMOoTeYHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JOCTYTIA: JUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U HH(GOPMANMOHHBIX CHPABOYHBIX
cucTemM

—OcHOBBI _BbIcHiel W juckperHoit martematuku [/ Illybosuy A.A., Knoukos I[O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebGHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnansaoe 1 HHTETpaIbHOE HCUUCICHUS, (DYHKITUN
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOE). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrpaMMHOro odecneyeHust

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eiicTBHS)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JIeICTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM IJs OCylIleCTBJIEHUSsI
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

No Ap. 00bEKTOB /1JIsl IPOBe/IeHUs

/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN

padoThl 00y4aromuxcs (HoMep ayiuTOPHH)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

VYyeOnass ayautopust aug  npoBedeHHs | CTONbl yUYEHUYECKHE JIBYXMECTHbIE U
3aHATUM  JIGKIMOHHOTO  THMA. Yd4eOHas | TpeXMEeCTHbIe (MOHOOJIOKH) ,CTOJI
ayaMTOpUs  JUIA  TIPOBEACHUS  3aHATHH | MpEnoJaBaTeIbCKHA, CTyJI
CEeMHUHApPCKOro THUMa. YuyeOHas ayAUTOpHs JUIsl | IPENoAaBaTebCKUM, JOCKa ayJIuTOpHas
1 | KYPCOBOTO  MPOEKTHPOBAHUS (BbITIONIHEHUS | (MeNloBas)

KypCOBBIX paboT). YueOHas ayauTopus ajs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJIbTallMi. YueOHas ayauTopus Ajs
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOIS U
npomexyrouHoi arrecraimu (I'-440).

VYyeOnass ayautopust g npoBeneHus | CToibl YUEHUYECKHE, CTYJbs
3aHATUH  JIGKIMOHHOTO  THUMAa. Y4eOHas | ydeHUYecKHe, J0CKa ayJIMTOpHAas
aymquTOpUs Ul TIPOBENEHHUS  3aHATHH | (MenoBas)

CEeMHUHAPCKOTo TUMa. Y4yeOHas ayAuTOPHs JUIs
2 | KypCOBOTO TPOCKTHPOBAHUS (BBITOJHEHHSI
KypCOBBIX paboT). YueOHas ayauTopus Ijs
MPOBEJCHUS TPYNIOBBIX U WHIUBUAYAIbHBIX
KOHCYJbTallMi. YueOHas ayauTopus MAis
MIPOBEJICHUS 3aHATUNH TEKYIIEro KOHTPOJIS U



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

npomeskyrounoit arrecrarun (I'-409).

[Tomemienue U1si caMOCTOSATENBHOM PadOTHhI
crynentos (I'-401)

Crounsl YYEHHUYECKUE, CTYJIbA
yueHnueckue, I[IK ¢ BbpIXOJOM B CeTh
WNHuTepHer




