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Cpok neiicTBus padoueii mporpaMMebl AMCUHUIIHHBI 10 «31» aBrycra 2024 r.

COI'NTACOBAHO

3aseaviommii kabeapol "DaekTpocHa0XKEHNUE U DIEKTPOTEXHUKA"

« » 20 I. B.B. Baxauna
(noonucw) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokon 3acemanust Ne 2 ot «12» centsiops 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHHMS MUCIMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH JIJIs
I[aﬂbHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWH 10 OCHOBHBIM pasjieiam
AUCHUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHYCCKUX MCTOIOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPbIC MOTYT MOTPEeOOBATHLCS JOMOJIHUTEILHO B MPAKTUYECKON M HCCIIEI0BATEIbCKOW pabore,
dopMUpOBaHHE  MaTEMAaTHYECKOrO,  JIOTHYECKOrO0 W QJTOPUTMHUYECKOTO  MBIIUICHHS,
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO
JIMCUMIUIMHBl M TNPaKTUKH, HAa OCBOEHUU KOTOpBIX OasupyeTcs JaHHas JUCIUIUIMHA!

MareMaTuka (IIKOJBHBINA Kypc), anredpa (IIKOAbBHBIA Kypc), reoMeTpus (IIKOIBHBIA Kypc), ajiredpa
¥ Hauvasa agaiamsa ([MIKOJILHBIN KYpC).

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenuiectTyromiee: "Bricias matematuka 2", "Briciias matemaruka 3", "®usnka", "Teopernyeckue
OCHOBBI DJIEKTPOTEXHUKH'".

3. Ilnanupyemble pe3ybTaTbl 00y4eHUsI

dDopmupyeMbie U
NHIuKaTOpPbI J0CTHKEHUS
KOHTPOJIUpyeMble S ——— IInanupyemsle pe3yJibTaThl
KOMIIEeTeHI[UH (KOZL 1 HaHMEHOBaHIE) 00yueHus
(Ko ¥ HAMMEHOBAHUE)
OIIK-3. CnocoGeH OI1K-3.1 Ipumensier 3HaTh:
MPUMEHSTh MAaTEMaTHYCCKHIT armapar 1. OcHOBHbBIE TIOHSITUS MAaTEMATHKH,
COOTBETCTBYIOLIHH AHAIMTHYECKON reoMeTpuy, | METOIBI PCIICHHS 3a1ad, a TakKe HX
¢buzuko- nuHeiiHoit anreGpsl, Teopun | TPUIOKEHHS B IPO(ECCHOHATBHBIX
MaTeMaTHYeCKui TP IeIIOB JUCLUIUIMHAX, METO/bl cOopa aHalIn3a
anmapar, METO/bI 1 00pabOTKH MHPOPMAIUH.
aHaIu3a u 2. Metoap! penieHnss MaTeMaTHYeCKUX
MO/JICIIUPOBAHUS, 3ajjad IO YHUCIIOBOIO WJIM JIPYroro
TEOPETHUYECKOTO U Tpebyemoro pesyibTata (Tpaduxka,
9KCIIEPUMEHTAILHOTO (dbopMyIIbI U T.11.)
UCCIIeIOBaHMsI IIPH 3. OCHOBHBIC TIOHATHS W METOJMBI
peleHnu JUHEWHOW W BEKTOpHOW  anreOphl,
po¢eCCUOHATIbHBIX AHATTUTHYECKOH TEOMETPHUH, TEOpUHU
3aja4 IIPENIETIOB.
Ymern:
1. PemaTh THIIOBBIE MaTEMaTHYECKHE
3a71auu
2. CamOCTOATENbHO MaTeMaTHYEeCKH
KOPPEKTHO CTaBHUTh
€CTECTBCHHOHAYYHBIC 3a7a4u,
IPOBOJIUTH CTPOTHE MaTeMaTH4eCKHe
paccyxaeHus.
3. OmnepupoBatb abCTpaKTHBIMU
00BEKTAMU U KOPPEKTHO UCIOJIb30BATh
MaTeMaTHYECKUe HOHATUS u




DopmupyeMbIe H

NHaukaTopbl 10CTHKEHUSE

KOHTPOJIHpYeMble . [lnanupyemble pe3yJibTaThI
Konla)neT::{yunn KOMIETEHIIH pyoﬁ qenpnﬂy
(Kox ¥ HAMMEHOBAHUE) y
(Ko 1 HAMMEHOBAHUE)
CUMBOJIUKY TUTST BBIPKCHUS

KOJWYECTBEHHBIX M  Ka4YeCTBEHHBIX
OTHOILIEHUH 00OBEKTOB.

4, TlepeBOANTh WHXKCHEPHBIC 3a/1a4H C
ONHCATEIbHOTO  SA3BIKAa HA  SA3BIK
MaTeMaTUKH, MPUMEHATH  METOJIbl
MaTeMaTHU4YeCKOTr o aHajan3a JIS
pelLICHHS MHKEHEPHBIX 3aJ1a4

5. Pemarr cHCTEMBI  JHHEHHBIX
YpPAaBHEHUH, COCTaBIATH ypPAaBHEHMS
MPSIMBIX ¥ KPUBBIX JINHUM HA TUIOCKOCTH
U B TPOCTPAHCTBE, MOBEPXHOCTEH
BTOPOTO MOPSJIKA.

Baagern:

1. Meromamu MaTEeMaTHUECCKOTO
OIIMCAaHUS THUIIOBBIX 3a71a4 u
HUHTEpIpETAI MOJTy4YEHHOTO
pe3ynbTara.

2. Cnocobamu HATJISIHOTO
rpaduieckoro MIPEACTABICHUS
pEe3yIbTaTOB MCCIICIOBAHUS.

3. Hasbikamu MIPUMEHEHUS
COBPEMEHHOTO MaTEeMaTHYECKOIO
MHCTPYMEHTapUs TS pelieHus
MaTeMaTHYECKHX 3aJad

4, MaremMaTtuuecKkoi JIOTHKOI,
HeoOXoauMol Uit (OpMHUpPOBaHUS
CY)XKJIGHUM 1O  COOTBETCTBYIOIIUM
po)eCCHOHANIBLHBIM TTpo0JIeMam




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoii . Cemectp |O0beMm, u.| bamabl | UHTEpakTHB, 4.
(paznen) PaGOTbHI (yueOHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Moayis 1. Jlek 1 Marpuiisl. [elicTBusa Hax HUMU 1 2 -
Jluneiinas
anreOpa
Monyns 1. Cp Matpuupbl. Onpeaenutenu. Cuctemsl 1 28 -
Jluneiinas JTUHEHHBIN anreOpandyeckux ypaBHEHUN
Monyns 1. Ip1l CrnoxeHue, BBIYUTaHUE, TIPOU3BEICHUE 1 2 -
JIunelinas MAaTpUILL
anreopa
Monyns 1. Jlek 2 Omnpenenurenu U ux cBorictBa. OOpaTHas 1 2 -
JInneitnas MaTpuLa
asreOpa
Monyns 1. Ip 2 Brruucnenue onpenenureneu. 1 2 -
JInnelinas Haxoxnenne o0paTHON MaTpULIbI
anreOpa
Mopyns 1. Jlek 3 Pemienue cucreM JTMHEWHBIX YpaBHEHUN 1 2 -
JInnelinas meronamu Kpamepa, ['aycca u cpencrsamu
anreOpa MaTPUYHOTO UCUYHCIICHUS
Monyns 1. Ip 3 Pemenue cucreM TUHEHHBIX ypaBHEHUH 1 2 -
JInneitnas
anredpa
Mopyns 1. Jlex 4 HccnepoBanue cuctem JIMHEHHBIX 1 2 -
JInneitnas ypaBHeHul. Teopema Kponekepa-Kanemimn
anreOpa
Monyns 1. Ip 4 KonTponbhas padota 1 mo teme 1 2 25 - KonTponbhas pabora 1
JIuneiinas "JIuneitHas anredpa” 1o teMe "JIuneitHas
anreOpa anreopa’




®opMbI TEKYLIETO

asireOpa

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoi . Cemectp |O0beMm, u.| baaabl | UHTEpakTHUB, 4.
(paznen) DaGOTDHI (yueOHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Monyns 2. Jlex 5 BexTops! u aelictBus Haj HUMU. basuc. 1 2 -
BekTopHas CkanspHoe, BEKTOpHOE, CMEIIaHHOE
anreOpa IPOM3BEICHUE BEKTOPOB
Monynsb 2 Cp OcHOBHbIE IOHATHUS BEKTOPHOU alreOphl. 1 28 -
BekropHas basuc. Ilepexon ot ogHOro 6asuca x
anredpa npyromy. CkansipHoe, BEKTOPHOE,
CMEIIaHHOE MPOU3BEICHHSI BEKTOPOB
Monynsb 2 IIp 5 Pemenue 3amau mo teme "OCHOBHEIE 1 2 -
Bekropnas MOHSTHUS BEKTOpHOM anreopsl. basuc"
anreopa
Monynsb 2 Jlex 6 CkanspHoe Mpou3BeICHUE BEKTOPOB B 1 2 -
BekTopHas JIEKapTOBOM H MTPOU3BOJIILHOM Oa3uce
areOpa
Monyib 2 Ip 6 Pemrenue 3amau Ha ckanspHoe 1 2 -
BexTopHas pOU3BEICHUE
anredpa
Monyns 2 Jex 7 BexTopHOE pon3BeieHNnEe BEKTOPOB B 1 2 -
BekTopHas JIEKapTOBOM H MTPOU3BOJIILHOM Oa3uce
asireOpa
Monyib 2 IIp 7 Pemenue 3aga4 Ha BEKTOpHOE 1 2 -
BexTopHas POU3BEICHUE
anredpa
Monyib 2 Jlek 8 CwmemaHHOE MPOU3BEICHHE BEKTOPOB. 1 2 -
BexTopHas BripaskeHue cMenaHHOTo MPOU3BEICHHS
anreOpa 4yepe3 KOOPIMHATH COMHOKHUTETIEH
Monynsb 2 IIp 8 KonTponpHas pabora 2 1o Teme 1 2 25 - KonTponbnas pabota 2
BekropHas "BekTopHas anredpa" o Teme "BexropHas

asireOpa”




®opMbI TEKYLIETO

TEOMETPHUSI

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoi . Cemectp |O0beMm, u.| baaabl | UHTEpakTHUB, 4.
(paznen) DaGOTDHI (yueOHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Monyns 3 Jlex 9 ITonsTre 06 ypaBHEHUH JIMHUU Ha 1 2 -
AHaIMTAYECKAS IJIOCKOCTH. Y paBHEHHMS IPSIMON Ha
reOMETpHs rtockocTH. [170cK0oCTh B IpoCcTpaHCTBE.
Monynsb 3 Cp [Ipsimast Ha mockocTH. I1nockocTh u 1 27,75 -
AHaIMTHYECKas npsMasi B mpoctpancTBe. KpuBbie BToporo
TeOMETpPHUS nopsiaka. [loBepXxHOCTH BTOPOTO MOpsIKa
Monyis 3 IIp 9 [Ipsimast Ha IJIOCKOCTH U B IPOCTPAHCTBE. 1 2 -
AHaTUTHYECKas [110CKOCTH B MPOCTPAHCTBE
reoOMETpUs
Monyis 3 Jlex 10 Kpussie BTOoporo nopsijaka. DIuric. 1 2 -
AHaTMTHYECKAst I'unep6oma. [Tapabona.
reOMETpHS
Monyns 3 ITp 10 [TocTpoeHne KpUBBIX BTOPOIO MOPSAKA 1 2 -
AHaMTAYECKAst
reoOMEeTpHs
Monyns 3 Jlex 11 [ToBepxHOCTH BTOPOTO MOPSAIAKA. 1 2 -
AHanuTHYecKas [{umHApHYecKre MOBEPXHOCTH.
reOMETpHS Konnueckue moBepXHOCTH U TIOBEPXHOCTH
BpalIeHUs
Monyns 3 IIp 11 Kpusbie BToporo nopsjaka, ux 1 2 -
AHaIMTHYECKas KaHOHWYECKHe ypaBHeHUs. [IpuBenenue
reoMeTpust ypaBHEHHs KpUBOW BTOPOT'O MOPSIJIKA K
Monyns 3 Jlex 12 KpuBbie BTOporo nopsijka B HoJjsipHOH 1 2 -
AHanuTHYeCKas cucTeMe KOOp/MHAT.
reOMETpHsI
Monyns 3 ITp 12 KonrtponbHas pabora 3 o teme 1 2 25 - Konrponsnas pabora 3
AHanuTHYeCKas "AHanuTHYeCKas TeOMeTpUs” 1o Teme "AHAIMTHYECKAst

reomMeTpus’




®opMbI TEKYLIETO

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoi . Cemectp |O0beMm, u.| baaabl | UHTEpakTHUB, 4.
(paznen) DaGOTDHI (yueOHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Monyins 4 Jlex 13 @yukuus. [lonsatue, OCHOBHbIE 1 2 -
Beenenue B XapaKTePUCTHKH, CIIOCOOBI 3a/1aHUsI.
MaTEeMaTUYeCKHUI OcHOBHBIE 2JIeMEHTapHbIC (PYHKIIHH.
QHAJIU3
Monyinb 4 Cp DOneMeHTapHbIe (YHKIUU U UX CBOICTBA. 1 28 -
BBenenue B [Ipenen nocnenoBarensHOCTHU. [Ipeaen
MaTEMaTUYECKUI ¢yukun. HerpepbIBHOCTD QyHKIIUY.
aAHaIu3
Monyns 4 Ip 13 OcHoBHbIE 2NIeMEHTapHbIe (PYHKLINHU, UX 1 2 -
Brenenue B rpaduxu. OOpaTHas U CIOXKHAS PYHKIIHH.
MaTeMaTUYeCKUi
AHaAIIN3
Monyns 4 Jlex 14 IIpenen ¢pynkunu. beckoneuno mMansle u 1 2 -
Beenenue B OeckoHeYHO OoubIne (PYHKIINH, CBSI3b
MaTeMaTUYECKUI MKy HUMHU. [1epBb1il 3amevyaTenbHbIN
AHaAIIN3 npenael.
Monyns 4 Ip 14 Buapl Heonpenen€HHOCTEN U CTOcOOBI UX 1 2 -
Brenenue B YCTpaHEHUS
MaTeMaTUYECKUI
QHAJTU3
Monyns 4 Jlek 15 Bropoii 3amevaTenbHbIN Ipeei. 1 2 -
Brenenue B DKBUBaJCHTHbIE OECKOHEYHO MallbIe.
MaTeMaTUYECKUI
QHAJTU3
Monyns 4 Ip 15 Beruncrienue npenenos ¢ IOMOIIBIO 1 2 -
Brenenue B 3aMeyaTeNbHbIX IPEeJIeNOB.
MaTEeMaTUYeCKUI

AHAJIN3




®opMbI TEKYLIETO

Moayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIs
yueOHoi . Cemectp |O0beMm, u.| baaabl | UHTEpakTHUB, 4.
(paznen) DaGOTDHI (yueOHOii padoThI) (HauMeHOBaHHe
OLICHOYHOI0 CPeACTBA)

Monyins 4 Jlex 16 HenpepbBHOCTD PYyHKITUH. 1 2 -
BBenenue B
MaTeMaTUYECKUI
QHAIN3
Monyinb 4 ITp 16 HccnenoBanue GpyHKIMM Ha 1 2 -
Beenenue B HEIPEPBHIBHOCTh
MaTeMaTUYECKUI
QHAIN3
Monyns 4 Jlex 17 HroroBoe nmoBTOpeHue 1 2 -
Beenenue B
MaTeMaTUYECKUN
AHATH3
Monyns 4 Ip 17 KonTponbHas pabota 4 o Teme 1 2 25 - KonTponbnas pabora 4
Bsenenue B "BBenenne B MareMaTU4eCKUI aHaIn3 1o TeMe "'BBenenue B
MaTeMaTUYECKUN MaTeMaTUYeCKUN aHaIn3"
AHATH3

Tect Hrorosoe TectupoBanue uepes LT 1 2 100 - TectupoBanue

ITA [TpomesxyTounas arrectanus (3a4€T 1Mo 1 0,25 -

HAKOMUTEIbHOMY PEUTHHTY)
Hroro: 180 100

Cxema pacyeTra UTOroBOro 6ajjia
(CymMa GayutoB 1o BceM yueOHBIM MEPOTIPHUSTHSM, PEAYCMOTPEHHBIM B Kypce + pe3yJIbTaThl UTOTOBOTO TECTUPOBAHUS ), pa3eaéHHas Ha 2.




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B mucnunnuue "Briciias maremaTtuka 1" ucnonab3yrores:

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Ty TbHOTO 00yUeHus (CoepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHS, COMPOBOKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTUSl pa3BUBAMOLICr0 00y4eHus: (IPOBEJACHUE JEKIMH, MPAKTHUSCKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHippoBanHoro oOydeHus (MpeasiararoTcs 3alaHus pa3InyHOrO YPOBHS
CJI0’KHOCTH);

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMHU (IPUMEHEHHE Y4YeOHBIX 3JIEKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUMN ydaluxcs).

6. MeToauuyecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEHHS! CTYIEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOM
MpenoaaBaTelb n3jiaraeT OCHOBHbBIE, HANOO0JIee CII0KHBIE MOHATUSL TEMBI, a TAK)KE CBA3aHHbBIC C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIs MPAKTUYECKOrO 3aHITHUS U
YKa3aHUA JUIsS BHITIOJTHEHUS] CAMOCTOATEIbHONU PaboThI.

B Xozme IeKIMOHHBIX 3aHATUH OO0ydJaromeMycsi HEOOXOAWMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuana, oOpamias BHUMaHHE Ha (POPMYIHPOBKH, PACKPBIBAIOIIME COJEp:KaHUE
u3zydyaeMoil nucuuiivHsl "Beiciias marematuka 1". XKenarenabHo ocTaBiATh B pabo4yMx KOHCIEKTaxX
MoJisl, Ha KOTOPBIX JeNaTh MOMETKH, MOJUYEPKUBAIOIINE OCOOYI0 Ba)XHOCTh TE€X WM HWHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CaMocrosiTenbHass paboTa CTYIEHTOB SIBIISICTCS BaKHBIM BHJIOM Y4e€OHOW AESITeTbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTessl, HO 0€3 ero HemoCPEACTBEHHOTO YUacTHs.

B mpornecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOH
JeSITEIbHOCTH.

B Xxole mOAroTOBKM K IPAKTUYECKUM 3aHATHSM CIEAYET M3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMH MPENo1aBaTesl.

Ha mpakTudeckux 3aHATHSX CTYIEHTHI pELIAtOT 3aJa4 10J PYKOBOJACTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOI
JUCLIUIUINHBL U CITYKAT Ul 3aKpEIIEHUS] U3yYEHHOT0 MaTepHaia.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBJISETCS YMEHUE pelaTh 3ajjaud Ha MPOWIEHHBIN
marepuan. llpu pemeHun 3agay HYXKHO OOOCHOBaTb KaXJbli 3Tam pEUIeHUs, HCXOAS U3
TEOPETUUECKHX MOJOKEHUH n3ydaeMoro Kkypca. Eciiu cTyIeHT BUAUT HECKOJIBKO MyTEH pelieHus, To
OH JIOJDKEH CPaBHUTh MX U BBIOpATh caMblil pallMOHAJIBbHBINA. Pemenue 3aqay 1 npuMepoB cienyer
u3Jarath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHUS OT OCHOBHBIX. [10JTydeHHBIH OTBET cienyeT MpoBepATh cioco0amMu, BHITEKAIOIIMMU U3
CylllecTBa JaHHOW 3amaud. PemieHue 3agay ompenenéHHOro THUIMA HYXHO MPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

1o 3aBepiIeHNIO N3yUEHUsI MOAYIIS IIPETIoAaBaTeNb IPOBOJUT KOHTPOJIbHYIO PaboTy € LIEbI0
IPOBEPKH U OLIEHKU 3HAHUM M yMEHUH CTYIEHTOB. 3aJaHHsl KOHTPOJIBHOU pabOThl JOJDKHBI OBITh
BBITNIOJTHEHBI aKKYPATHO, NOCJIE0BATEIbHO, 000CHOBAHNE PEILIEHUS M OTBET 0053aTeIbHBI B KaX10M
3agaHud. lIpu BBINOJHEHWM KOHTPOJIBHBIX pabOT HE JOIYCKAaeTcs HCIOJIb30BaHUE MOOMIIBHBIX
YCTPOMCTB U Tr'aJI’)KETOB.

IIpy NOArOoTOBKE K WMTOrOBOMY TECTUPOBAHUIO CTYAEHT JOJDKEH IIOBTOPHO HW3YYMTH
KOHCIIEKTBI JIEKIUHA U PEKOMEHIOBAHHYIO OCHOBHYIO U JIONOJIHUTEIBHYIO JINTEPATYPY, IPOCMOTPETH
pELIEHUs] OCHOBHBIX 3aJay, PEIIEHHBIX CAMOCTOATEIBHO M Ha NMPAKTUUYECKUX 3aHATHUSX, a TAKKe
COCTaBUTh NTMCbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue
Cemectp
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

1 OIK-3.1 KOHTI'ﬁ')OJIBHa;SI pabora 1 H(')' TeEME
Jluneiinas anre6pa

1 OITK-3.1 KOHT'I')OJIBHaSI pabora 2 H(z‘ TemMe
Bektopnas anreOpa

1 OIK-3.1 K"OHTpOJIBHaSI pabota 3 o Telxge

AHaIIMTHYECKAs] TEOMETPUS
1 OITK-3.1 . KonTponbnas pabora 4 1o TeMe )
BBenenue B MaTeMaTuuecKuil aHaJIN3
1 OIIK-3.1 Bomnpocsr k 3auéty NeNe 1-43
1 OIIK-3.1 Hrorosoe tectuposanue yepes LT

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIs

7.2.1. KoutpoJubHas pa6ora 1 mo teme "JIuHeiinas aareopa'
(HaumeHoBaHUE OYEHOUHO20 CPedCmEea)

Tunossle npuMepsl 3a1aHUM

Bapuanr 1
1 21 2 10
1. Haiitu mpousBenenue matpuiy AB u BA,ecru A={3 4 0|;B=[-3 0 1
0 21 1 20
1 0 2 -3
2. BeruncnuTh onpenenuTens 4213 .
5 2 3 0
6 0 3 7

3. Pemmiuth cucremy merosiom Kpamepa
2X1—X2—-6X3=-1
X1—2X24X3=5
X1- Xo+2X3=-8
4. PeminTh cUCTEMY CPEICTBAMH MAaTPUYHOI'O HCUUCIICHHS:
2X1—X2—-6X3=-1
X1—2X24X3=5
X1- Xo+2X3=-8
5. Petuth cuctemy merosiom I"aycca
2X1—X2—-6X3=-1
X1—2X24X3=5
X1- Xo+2X3=-8

Bapuanr 2




4 2 6 0 3 8
1. Haiitu mpousBenenue matpuiy AB u BA,ecru A={0 1 2|;B=|2 1 7
57 3 1 35
2 81 4
9 7 5 3
2. BeraucnuTh onpeienuTenns .
3 216
01 2 3
3. Pemmuth cucremy meronom Kpamepa
2X1—-2X2+X3=6
X1 +6 X2 +3X3=3
2X1+3 X2 +X3=0
4. PemuTh cUCTEMY CpPEeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
2X1 -2 X2+ X3=6
X1 +6 X2 +3X3=3
2 X1+3 X2 +X3=0
5. Pemute cucremy metonom ["aycca
2X1 -2 X2+ X3=6
X1 +6 X2 +3X3=3
2 X1+3 X2 +X3=0
Bapuant 3
2 7 5 1 5 3
1. Haiitu npousBenenue matpuit ABu BA, ecrm A=|0 1 3|;B={7 9 11
4 2 8 21 0
3 71 2
96 21
2. BeruucnuTh onpenenuTens .
35 48
1 25 3

3. Pemuts cucreMy Metonom Kpamepa
2X1—-3X2+3X3=3
6 X1 +9X2-2X3=-4
10 X3 +3 Xy -3X3=3

4. PemmnTh cucteMy cpeicTBaMU MaTPUYHOTO HCYUCIIEHUS:
2X1—-3X2+3X3=3
6 X1+ 9X2-2X3=-4
10 X1 +3 X2 -3X3=3

5. Pemuth cucremy metonom ["aycca
2X1—3X2+3X3=3
6 X1+ 9X2-2X3=-4
10 X1 +3 X2 -3X3=3

Bapmuanr 4

5 30 4
1. Haiitu npousBenenue matpug ABu BA,ecim A=|2 1 7|;B=|3
1 35 2



2. BeruuciauTh onpeaeanuTenb

N O o

~N P A
N 0w Ul
W = NN

01

3. Pemmuth cucremy merogom Kpamepa
4X1-3X2+X3=7
X1-2X2-2X3=3
3X1-Xz +2X3=-1
4. PemmnTh cucteMy cpeicTBaMU MaTPUYHOTO UCYUCIICHUS:
4X1-3X2+X3=7
X1-2X2-2X3=3
3X1-Xz +2X3=-1
5. Pemmuts cucremy meronom 'aycca
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xy +2X3=-1

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 1 BBINONHSAETCS CTYJEHTaMH Ha INPAKTUYECKOM 3aHATHM 4, Ha
BBITNIOJIHEHHE Pa0OThI OTBOAUTCS 2 4aca. [Ipu BBIIIOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOT'YT
HOJIb30BAaThCsl OYMaKHBIMU HOCUTENIIMH HMH(OpManuu (KOHCIEKTaMH JIEKUUH M MPaKTHYECKHX
3aHATHM, CHOPAaBOYHBIMU MaTepualaMy, Yy4yeOHHKaMHU, Y4eOHO-METOAMYECKUMU IOCOOUSIMHU).
3arpelieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOMCTBAMHU U Ta’KETaMHU.

Kputepun onenkmn:
KonTponbHas padoTa cogep’uT 5 3aaHuii, KaXKa0e 3aJaHie OLEHUBAETCs B 5 OAJLIOB.
5 0aJIOB BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHE BBIIIOJHEHO B TIOJHOM 00BEME;
4 Gansa BBICTABIISETCS CTY/ACHTY, €CIIH 33/1aHHUE BBINIOJHEHO B 00bEMe 0T 80 % U BhILIE;
3 GaJuta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHue BBIIOJIHEHO B 00BEMe 0T 60 % 110 79 %
2 OaJuta BBICTABIISICTCS CTYJICHTY, €CITH 33JJaHHe BHITOIHEHO B 00BEMe oT 40 % 1mo 59 %
1 Gasn BbICTaBIISIETCS CTY/ICHTY, €CIIH 3a/laHie BBIOIHEHO B 00b&Me oT 20 % 10 39 %
0 GanyoB BBICTABISIETCS CTY/AEHTY, €CIIH 3a/laHu€ BBINOIHEHO B 00bEMe MeHee 19 %.

7.2.2. KonrpoJabHas padora 2 no reme ""Bexkropuas aareopa"

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossie npuMepsl 3a1aHUl
Bapuanr 1.

1. Pa3/i0’)KUTh TEOMETPUYCCKH U AaHAJTUTUYECKH BEKTOP ¢ 1o BEKTOpaM an l;, ecm a=-i-
J; b=i+3j; c=2i+3].
2. JlaHBI BEKTOPHI 5={2, 3,4} E={-1, 5, 5}. Haiitu: 1) (5, l;), 2) ‘5‘ ;
- N _ _ —0 _
3)(2a+b, b);4) npy(a+b);5) a -opra.
- - — - A g
3. Jlanbl BekTopel d=2m+n; b=3m-2n,rae ‘m‘:z; ‘n‘:3;(m , N)= g
_ — A -
Haiiru: 1) (a, b);2) |a|:3) (a , b); 4) npy(a+D).

4. HaiiTu muioma/p napasuieaorpaMMa, IOCTPOEHHOT0 Ha BEKTOpax



- - - = _A_ T
a= m-2n;, b=3m+2n,rne ‘m‘:‘n‘:S;( m, n ):Z.
5. Jlansl koopauHaThl BepiuH mupamuasl A A, A3A, A (4,0,0), A5 (-2, 1, 2); As(1,
3,2); A4(3,2,7). Tpebyetcs cpeicTBaMU BEKTOPHOH anreOpsl HaHTH:
— yron mexnay peopamu A 1A, A Ay,
— mwiomanb rpand A A, A 3,

— 00beM IUpaMUIbI.

Bapuanr 2.

1. Pa3jiouTh TEOMETPHUUCCKU M aHAIUTUYCCKHA BEKTOP @ IO BEKTOpaM bu E, ecmn a=3i
-], b=2i+2j; c=-i+3].
2. JlaHbBI BEKTOPHI 5:{2, -1, 0}; E:{-l, 1, 2}. Haiitu: 1) (5, E), 2) ‘5‘ X

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

3. JlaHBI BEKTOPHI 5:25-5; 523;+26_],me ‘;‘:M =L (p.,q ):g

Haiiru: 1) (a, b); 2) |a];3) (a.b) 4 np; (a+b).

4. Haiitu muioma/ e napasuieiaorpaMMa, HOCTPOEHHOT0 Ha BEKTOpax
A

—N- T
=3;(m , n )=—.

6
5. Jlansl koopuHaTh! BepuuH mupamuasl A A, A3A, A (1, -1,0); A, (4,5,-2); A5(-1,

a=3m-n; b=2m+n,rne ‘m‘:‘n

3,0); A4(6, 1, 5). Tpebyetcs cpencTBaMu BEKTOPHOH anreOpsl HAWTH:
— yrox mexnay peopamu A 1A, n A Ay,
— momans rpann A A, A 3,

— 00beM IUpaMH/IbI.

Bapuanr 3.

1. Pa3nokuTh reoMeTpuuecKy M ananuTuuecku Bektop C mo Bektopam a u b, ecim a=21;

b=-i-2j; c=2i+3].

2.J1aHbBI BEKTOPBI 52{2, -2, -2}, B:{-Z, 3, -6}. Haiitu: 1) (5, l;); 2) ‘5‘ : 3) (5+E , 5-1?);

4) npg(5+l_));5) EO-OpTl;.
-~ o _A_ )
3. Jlansl BeKTOpBl A= M -2n; b=3 m+n,rue ‘m‘::%;‘n‘:z;(m , n)=§ s

Haiiru: 1) (a, b); 2) \5\ : 3) (5+l§f a-b); 4) np;(a+b);

4. HaiiTu miomaas napauienorpaMma, IOCTPOEHHOT0 Ha BEKTOpax
A

a= n_1-22; [;=3m+l_1,r,ue ‘%‘23;‘5‘:2;(17_’1 , n)=§ Vs



5. Jlauel koopauHaTs! BepmuH mupamuasl A|A , AsA,. A (1, 3,5);

A,(0,2,0); A5(57,9); As(0,4,8). Tpebyercs cpeacTBaMu BEKTOPHOM anredpbl HAUTH:
— yron mexay peopamu A 1A, A Ay,
— mwiomanb rpand A A, A 3,

— npoeximio Bektropa A A3 ma A A,

— 00beM ITUpaMUIbI.
Bapuanr 4.
1. Pa3noxuTh reoMerpudecky u ananutuueckn Bektop C 1o Bexkropam a um b, ecim a=4 J;
b=-2i+3j; c=4i+2 J.
2. JlaHBI BEKTOPHI 5:{2, -3,1} l_):{-2, 6, 3}. Haiitu: 1) ( 5, 1;), 2) ‘5‘ ;

3)(a+b,2a-b);4) np;(a+b);5) b’-oprb.

3. JlaHbI BEKTOPHI a=3m-5 ﬁ; b=2m+ ﬁ, rie ‘171‘:2,‘12‘ =1; ( m ? r_z)zg
Haitru: 1) (a,0);2) [a 13) (a+b , 2a-); 4) np, (a+b)
4. HaiiTu momaaps napauienorpaMmMa, IOCTPOEHHOT0 Ha BEKTOpax
a=3m-Sn; b=2m+n,vae ol =2 =L (m . 0=
5. lanel koopauHathl BepmuH mupamuasl A A, AsA, A (3, -5 2); A, (4,5 1), A5(-3,
0,-4); A4 (-4, 5, -6). Tpebyercs cpencTBaMi BEKTOPHOM anreOpsl HAUTH:
~yron mexay pebpamu A 1A, u A Ay,
-romans rpanu A (A A 3,

-nipoeximio Bektopa A A3 na A, A,

-00bEM ITUPAMMIBI.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 2 BBINOJHSETCS CTYJEHTaMH Ha NPAKTUYECKOM 3aHATHM 8§, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 4aca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpMalMy (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATUN, CHPABOYHBIMH MaTepUallaMd, Yy4YeOHHKaMH, Yy4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

KoHTponbHast paboTa COAEpKUT 5 3aaHui, KaXK0€ 3a/IaHKE OIIEHUBAETCS B 5 0aIoB.

5 6ayI0B BBICTABISETCS CTYJCHTY, €CJIM 3aJlaHHE BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BeICTABISI€TCS CTY/ACHTY, €CJIH 331aHHE BBINIOJHEHO B 00bEMe 0T 80 % U BhIIIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHie BBINOIHEHO B 00bEMe oT 60 % 110 79 %

2 OaJiia BBICTABJISETCS CTYJICHTY, €CIIH 3a/IaHue BRIMTOTHEHO B 006EMe oT 40 % 10 59 %

1 Gasnt BbICTABIISIETCSl CTY/ICHTY, €CIIH 3a/laHue BBIOIHEHO B 00bEMe oT 20 % 10 39 %
0 GayuTOB BBICTABIISICTCS CTYACHTY, €CJIM 3aJJaHHE BBITIOJIHEHO B 00bEMe MeHee 19 %.



7.2.3. KouTpoJjbHas padora 3 no Teme "AHaauTuyeckas reomerpus’’
(HaumeHOBaHUE OYEHOYHO2O CPedCmsa)

Tunossle npuMepsl 3a1aHUM

Bapuanr 1.
X—2 y-2 z+1
-1 -1

1.Haiitu yron Mexay npsiMoi U TJIOCKOCTBIO

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

2.JlaHbl KOOPAMHATHI CEPEIUH CTOPOH TpeyroibHuka Mi(-3,5), M2(2,2), M3(1,-4). Hanucare
ypaBHEHUE CTOPOHBI, MPOXOIAILIEH uepe3 T. M1.

3.ITocTpouTh KpUBYIO

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

4.IlocTpouTh NOBEPXHOCTH:

a)4y*-z2=0;

0)y?—z2=4x%

5. Haiitu ieHTp U paguyc chepbl U MOCTPOHUTH €€.
X2+ y? +72 - 3x +5y -4z = 0.

Bapuanr 2.
x-1 y+1 z-1
0 -1

1. Haiftu Touky nepecedeHust npsmoi U IIOCKOCTHU

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

4. IlocTpouTh MOBEPXHOCTHU:

a)x—22=9y*% 0)x*+4x+y=0.

5. Haiitu neHTp u paauyc chepsl 1 OCTPOUTH €€.
X2 +y?+22—x+3y+2=0

Bapmuanr 3.
1. CocTaBuTh ypaBHEHHUE IIOCKOCTH, IIPOXOISIIEH depe3 Touky M(2,-2,-3) neprneHIuKyIIpHO

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

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

IpsIMO

MeEAMAaHbI, IPOBEIECHHO uepe3 BEpUIMHY A.

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



4. TTocTpouTh MOBEPXHOCTH:
a)922+y+2=0;
0) x>+ 3=y> +222

5. Haitt eHTp 1 paauyc cepsl U TOCTPOUTH €.
X*+y*+2°—x+y+1=0

Bapuanr 4.

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

1. IlapaienbpHBI U IPSIMEIE )51 .
P P -4 3 1 2X+y—-2z2+5=0

2. CocTaBUTh ypaBHEHHUE BBICOTHI, ONYILIEHHON U3 BepIiuHbl A B TpeyroyisHuke ABC, eciau
A(7,1),
B(-5, -4), C(-9, -1).
3. Toctpouth KpUBYIO
x*-2x +y* -4y + 1=0.
4. TlocTpouTh MOBEPXHOCTH:
a)x*+4=2%;
0) 3-x2+y2 +4z22=0.

5. Haiitu uentp u paauyc chepsl U IOCTPOUTH €.
X2 +y? +72 - 2x+3y - z+2 = 0.

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA
KonTponbHast pabora 3 BBINONHSETCS CTyJEHTAaMH Ha MNPAKTHUYECKOM 3aHATUM 12, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 4aca. [Ipy BHINOIHEHNH KOHTPOJIbHOM pabOThI CTYAEHTHl MOTYT
M0JIb30BAaThCA OyMa)KHBIMU HOCHUTENSIMU HH(pOpMaluu (KOHCHEKTaMHU JIEKIMH M MpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepualaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurtepuu oneHku:

KonrtpomnbHas pabota coaepXuT 5 3aaHuii, Kak0€e 3a/laHue OILIeHUBaeTCs B 5 0aIoB.

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

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

3 Oayuta BRICTABIISETCS CTYACHTY, €CJIH 3aJaHHe BBITIOJHEHO B 006&Me oT 60 % 10 79 %

2 Gajuia BBICTABIIAETCS CTYJIEHTY, €CIIM 3aJJaHHe BBINOIHEHO B 00BEMe oT 40 % 110 59 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CITU 3aJlaHre BBITTOTHEHO B 00BEMeE oT 20 % 10 39 %
0 GaIoB BBICTABIISIETCS CTYJCHTY, €CIIM 3aJ]aHKe BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.4. KouTpoJbHasi padora 4 no Teme ''BBeieHne B MaTeMaTHuecKuii aHaian3"'
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossle npuMepsl 3a1aHU

Bapmuanr 1



1. TToctpouTts rpaduk GpyHKIHH Y = X|X —]4

2. IlocTpouTh KpUBYIO I =1+ COS2¢
1

3. HccneoBarh Ha HEMPEPBIBHOCTh GPYHKIHIO Y = 27

. COSX—C0S2X
4. Beraucnute npeaen lim—
x>0 XSIn2X

3X _ 2 5x+2
5. Berumciaure mpeaen Iim(
x>o\ 3X+1

Bapuanr 2
1. TloctpouTh rpaduk GyHKIME Y = X + |X|

2. IlocTpouTh KpUBYIO I =1+ COS2¢
1

3. UccneoBarh Ha HEMPEPBHIBHOCTD (PYHKIMIO Y =2 **°

. COSX—C0S3X
4. Beraucnute npeaen lim———
x-0  1—c0s5x

4x+1)""
5. Beraucnute npeaen lim j
x-w\ 4x -1

Bapuant 3
1. IToctpouTts rpaduk GyHKIHH ) = x|X| +1

2. IlocTpouts KpuByt0 I =1—Ssin2¢
2
3. UccneoBars Ha HEMPEPBIBHOCTH (PYHKIMIO Y =€ **3

. sin 3x
4. Beruucnute mpeaen lim

=0 /X +9 -3

2X+3
. [(5X+2
5. Beruncnute npenen lim

x>o\ 5X —1

Bapuanr 4

X
1. IToctpouTts rpaduk QyHKIUU Y = u
X

2

2. ITocTpouTh KpUBYIO I =2+ Sin2¢
2

2
3. UccnenoBars Ha HEMPEPHIBHOCTh QYHKIMIO ) = 3% +3

, sin 7x
4. Boraucnute npeaen lim ————

=07 - \/x+49

 (ex+3)"
5. Berauciute npegen lim
x>=\ 6X —1

Kparkoe onucanue u perjiaMeHT BbINOJTHEHUSA
KonTponbHast pabora 4 BBINONHSETCS CTyJIEHTAaMH Ha MpPaKTHUYECKOM 3aHsATUU 17, Ha
BBINOJIHEHHE paboThl OTBOAMUTCS 2 yaca. [Ipu BHINOIHEHUH KOHTPOJIBHON pabOThI CTYAEHTHl MOTYT
M0JIb30BAaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpManMM (KOHCIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CHPAaBOYHBIMU MaTepUalaMH, YYeOHHKaMH, YYeOHO-METOAMUYECKUMH MOCOOUSMHU).
3ampelieHo MoiIb30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TaAKETAMHU.



Kpurepun oneHku:

KonTponbhas paboTa cogepkuT 5 3aaHuii, KaxkKa0e 3aJaHre OleHUBAeTCs B 5 6aILIOB.

5 GaIOB BBICTABIISIETCS CTYICHTY, €CJIH 33JIaHUE BBIIIOJIHEHO B TIOJTHOM 00BEME;

4 Gana BBICTABISIETCS CTY/ACHTY, €CJIH 33/1aHKe BBITIOJHEHO B 00bEMe oT 80 % U BhIlIIE;

3 Oayta BBICTABISIETCS CTY/ICHTY, €CJIH 3a/1aHKUe BBITIOTHEHO B 00BEMeE oT 60 % 10 79 %

2 Gajuta BBICTABIIACTCS CTYACHTY, €CJIH 3aJJaHue BBITIOJIHEHO B 00bEMe oT 40 % 110 59 %

1 Gast BbICTABISIETCSl CTY/ICHTY, €CIIH 3a/laHue BBIIOIHEHO B 00bEMe oT 20 % 10 39 %
0 GayyIoB BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/laHKe BBIMOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TeCTHPOBAHUE
(HaumeHO8aHUE OYEHOYHO20 CPedCmea)

Tunosbie npuMepsbI 3aaHUH

Mopyas 1. JInneiinas anredpa

1 5
1. Beruucnure onpeaenurens .
-6 10
Ortger:
2 3 4
2. BIYUCIHTD ONIPEACTUTEND |4 5 g
371
Orger:
1 0 2 -3
4 2 1 3
3. Beluncnuth onpeaenurens
5 2 3
6 0 3 7
Otser:
. 1 3 0
4. Haiiure cymMmmy Martpull ,_ (o _q|H p_|_q 3|--
3 5 6 4
1 2 3 4
-1 2 0 3 1 4 1 2
C=|-1 4 P=-1 -1 r=/-1 2 M=|-1 2
3 -1 6 5 9 9 -3 1

1 21
5. lana matpunia A=|2 6 2|. Torma matpuna C=A— A" pasHa...
5 4 1
1 2 3 4
0 0 -4 1 0 0 0 00
0 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 0 4 2




1 01
6. Manamarpuna 4=|0 2 O0|. Torma maTpuia A? wumeer BHIIL. ..
1 30
1 2 3 4
2 3 1 2 0 1 1 0 1 1 0 1
0 4 0 3 4 6 0 4 0 0o 2 3
1 6 1 1 0 1 1 9 0 1 0 0
2 3 1 2
7. Jausl matpuisl A = , B= , C= . Torma cymecTByer IpPOU3BEIECHUE
1 41 59
MaTpHII. . .
1 2 3 4
C-A-B B-A-C C-B-A A-C-B
8. PaHr maTpwIia paBeH eIMHUIIBL. Torjaa MaTpuiia MOXET UMETh BU/IL..
1 2 3 4
1 2 4 2 3
1 0 0 1
2 4 4 5 6
0 1 1 0
1 2 4 g 0
3x+1 2
9. Panr marpunsr 4 = 1 paBeH JIByM, €CJIM 3HAYCHHE X HE PaBHO...
X
1 2 3 4
-1 -2 1
1 3 -2 3
o 00 0O O
10. HaiiguTe panr MaTpuIsl o2 4 1
0 0 3 5
0 0 0 1
OTBeT:
2cosx 1
11 . Tns marpunpst A = 0 sin HE CYIIECTBYET OOpaTHOM, €CJI X PaBHO ...
X
1 2 3 4
T T T T
2 4 3 6




12. Jlns matpuisl A cymiectByet oOpaTHasi, €CJId OHa PaBHa ...
1 2 3 4
T 2 1) 1 2 2 12 1 17
31 0 01 1 5 8 9
1 3 !]J 1 0 0 2 4 12 2 3 6
(1 2y ~ (3 N A
13. Ecom A= 3 1) A= 4| TO POIEHNE MATPHIHOTO ypABHEHMA A* O =A wumeer
BHU]T ...

1 2 3 4

1 -1 -5 5

1 -1 -5 5

14. EnuHCTBEHHOE peleHre UMEET OJJHOPOAHAs CUCTeMa JIMHEHHBIX YPAaBHEHUH ...

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

15. Haiitu X+ Y+Z,ecnmu  X,Y,ZABISIOTCS  PEUICHUSIMM  CHCTEMBI  YpaBHEHMMU
6X+5y—-2z=-4
3x+4y+2z=1
3x-9y =11
Orger:
Monayas 2. BekTtopHas ajareopa
1.Kakoe BbIpaxkeHHe 0003HaYaeTCs CKAIIPHOE IIPOU3BEICHUE BEKTOPOB?
1 2 3 4 5
(@b) axb jaxb] bl (a.b)
2. Haiigute BekTOp 46— g+ 23 , ECIIH 52(2, 4, 3), B:(l, -1, 2), E:):(O, 1,-1).
1 2 3 4
(6,2,3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu niuHy BekTOpa g =(3,0,4).

OrtBer:

4. J1aHbI BEKTOPHI 52{2, -2, 2}, 62{3, 0, -4}. Haiitu an( a+ B).




1

4,6

(6]

1. Haiitu romans tpeyroasauka ABC ¢ Bepmunamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).

1

2

3 4
543 V15 V3 253
6. YCTaHOBUTH, KOMIUIAHAPHBI JIU BEKTOPa a , b , c , €CII1 a=4i-2 }'+4 k X b
=3i-4 j+Tk; c=i+2 j-3Fk.
Otser:
7. Kakoii BekTop sBisieTcs cyMMoil BekTopoB AB u AP?
1 2 3 4
BP cA PB AC
8. BrIpa3uth yepe3 eqMHIIHBIE BEKTOPHI iu j Bextop AB, ecmu A(1,2), B(0,-3).
Orger:
9. Haiitu BekTOpHOE Mpou3BeaeHue Bektopos a=21—j+3k, b=1i-j.
1 2 3 4 5
-3i-3j-3k -4i-3j-3k -3i-3j+3k -3i-3j+k —-4i-3j+k

10. B mapamrenorpamme ABCD: K u M — cepeaunst ctopon BC u CD, AK = g, AM =b .

-

Beipaszuts Bektop AD uepe3 aub.

N

—

1

2

3 4
ﬁD:%E%S AD =2b+2a AB:%E—ZZ AD =2p-23

11. Jlansl Tpu mocneAoBaTeIbHbIC BepIIMHBI apauienorpamma 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)

—

N
12. Tlpu Kakux 3Ha4eHWsX & U [ BekTopsl a=-21+3

KOJUIMHEApHBI?

j+ak u b=pi-6j+2K




1 2 3 4 5
a=0, p=1 a=1 p=2 Ci =3, B a4:2, =- Oi =1, B
13. Boruuciuts 2 | x[k—S j) .
OTBerT:
14. HaiiTi cMelraHHOe pou3BeaeHne BekTopos ad = (2,-1,2), 62(3,0,7), C =(1,2,-3)
OTBerT:
15. Ilnomanp TpeyroabHUKA BBIYUCISIETCS IO POpMYyIIE. ..
1 2 3 4 5
S=ahb Sz‘ﬁxb‘ S=l|a><b| S=axb S 1_
2 2[ab]

Moayasb 3. AHAJMTHYECKAsl FreoMeTpHus
IIpakTHyeckuii TecT:

1. Paccrosinue mexay npsimpimu 3X—4y—-10=0 u 6Xx—-8y+5=0 pasHo ...

1

2

3

4

2,5

5

0,25

15

2. Toukn A(3;2) u A(-~1;6) sBasIOTCA KOHIIAMH OIHOTO M3 THAMETPOB OKpYKHOCTH. Torna

YpaBHEHUE OKPYKHOCTH UMEET BUL ...

1

3

4

(x=1) +(v-4)

2
(x—2) +(y-8)

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

(1 + ()

3. Obmiee ypaBHEHHE IUIOCKOCTH, MPOXOJAIICH depe3 TOukKy | (—3;4;—2) U OTCEKarollen

PaBHBIC OTPC3KHU HAa KOOPAWHATHBIX OCAX, UMCCT BU] ...

1 2 3 4
X+yv+z+1= 3x—4y+2z= 3x—4v+2z+ X+v+z-1=
. X y+3 z-5
4. Touka nepeceueHus MpsIMOit EszT U miockoctd X+2y—3z2+1=0 wumeer
KOODPJIMHATHI ...
1 2 3 4
(10:2;5) (0;-3:5) (8:1:5) (2:1:5)

5. Omnpenenutb BUJ MOBEPXHOCTHU: y2 =6z...

OrtBerT:




2 2

y

6. Onpenenuts BUJ TOBEPXHOCTU: — —— +——

OrtBerT:

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

Ortser:

8. B A MogM1M; naiitu ypaBHenue cpeaneit iuaun EF, mapannensnoii MiM»

16 49

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

Ortser:

9.  VYpaBHEHHE IUIOCKOCTH,

1 ,(3;-1;4) umeer Bug ...

MPOXOJALICH Yepe3 TOYKHU

Z2

4

1,(-12;0),1,(2:31)

1

2

3

4

Tx—-8y—13z+23

Tx—-2y—-5z-3

Tx+8y—13

Tx—8y—13

10. YpaBHeHHE MPSAMOiA, MPOXOIAIICH yepe3 TOUKY

IIOCKOCTH 6X—3Y —5Z +2 =0 umeer Buz ...

1 O(2;—3;—5) MEPIEHIUKYIIAPHO K

1 2 3 4
x—-2 y+3 =+ x—-6 y+3 x+2 y- x+2 y-
4] -3 - 2 -3 6 -3 6 3
11. MHMMas noxyoch TUIIEpOOIIBI X* —10x-4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
1 H 5 . |x-y+2z-10=0
. Hanpasusiroruii BeKTOp HpsAMOi 3X+2y—24+6=0 UMeeT BUJ ...
1 2 3 4
(-3:7:5) (3:-2:-2) (1.-1;2) (3;-7,-1)

13. YpaBHeHI/IC reoMCTPpHUICCKOro MCCTa TOYCK, PABHOYAAJIICHHBIX OT ABYX JAaHHBIX TOUYCK

A(-12) u A(3;4) umeer Burx ...

1 2 3 4
2x4+v-5=0 X+v—-5=0 2x+yv+5= X+yv+5=
2
14. Bepmuna mapa6onsr X —2x-2y-183=0 jeer KOOPJIMHATHI ...
2

1
(1:-7)

(1;7)

3
(-1;7)




15. VpaBHeHME IIIOCKOCTH, NPOXOASAIIEH 4Yepe3 TOUKY (0;0;2) NEPIEHIUKYIIPHO
miockocTsiIM X—Y—2=0 u X—2y=0 umeer Bux ...
1 2 4
2x+v+2z-2=0 X—v—z+2=0 x—2y—z-2 2x—yv -2
Moayab 4. BBeeHue B MaTeMaTHYeCKHil aHAIU3
1. Kakast u3 GyHKUUH SBISETCS HEUETHOU, €CIIH. ..
1 2 3 5
f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) =f(x) f(-x) = f(x) =
= -f(x)
2. WccnenoBarh Ha Y€THOCTh MIIM HEYETHOCTH QYHKIMIO y = X - Sin’ X —3/x ...
Otser:
3. Haiitu nepuon dyukiuu f(X)= 3COS§ —sin6x...
1 2 3
107 z 1072 107
3 3 3

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

1 2 4
) " __arcsin x : 1\
lim [ (x)] =[Iim f(x)} lim — —=1 lim@+n) =e 1+;j —e
5x+2

5. Beruucnure npenen |im(3x =2
x>o\ 3X+1

1 2 4

e’ e’ -9

6. Beruucnure npenen IimM
' P o 3-V27x
1 2 3 4
0 2 4 o
3 9




X+ 2x% —3x
7. Berunciure npepen lim———
1 X —3X+2

1 4
-4 4 oo -0
8.B l b —xf
. Beruuciure npenen — .
pe xl—rl]o 2X4 +1
1 2 3 4
0 l l o0
2 4
. (2Y)
9. Beraucnure ipenen  lim (5)
1 2 3 4
0 g l o0
3 4
10. Boeruuciure npegen lim LCOSZX
x>0 XSin2X
OTBeT:
1
. (arcsin® x |
11. Beraucaute npeaen lim| ———
-0\ Xtg9x
OTBeT:
12. Beruncnure npegen lim M
x>546+X -1
OTBeT:
3x+2 )0
13. Breruucaure openea lim
pea n—>oo( 4x + 1)
1 2 3 4
1 2
0 o0 ot e
X=1ecm—-1<x<?2
14. Haiinure Touku paspsiBa pynkiun f(X)=
2—X,ecmu2<X<5
1 2 3 4 5
Touek paspviea nem x=1 x=0 x=2 x=5




x-1

15. HaiiTu TouKy paspbia GyHKIHE Y= 4% ¥ OmpeaenuTh HX THII

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

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
Hrorosoe TectupoBaHue no aucuuiuinHe "Bpiciias marematuka 1" BbICTaBisieTcsl B
pactiucanuu Ha 17 Henmene W mpoxomauT depe3 LleHTp TecTupoBaHUST B KOMITBIOTEPHOM KJacce
oburero nocrymna. Ha Tect otBonutcs 1 yac. [1pu BeImOTHEHUH TeCTa CTYACHTHI MOTYT IOJIb30BATHCS
TOJIbKO KaJbKYJISTOpPAMH, MPU STOM HE JIOMYCKAETCS HCIOJIb30BAHHE KAKUX-TUOO CIPABOYHBIX
MaTepuaioB, KOHCIEKTOB JIGKIIUHA U MPAKTHUECKUX 3aHSATUI, MOOMIIBHBIX YCTPOUCTB, T'a/IKETOB.

Kpurepum oneHku:

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

0 6ayTOB BBICTABIIACTCS CTYICHTY, €CIIM OTBET Ha 3a/laHHe HENPaBUIIbHBIM.



7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 1

Bonpocsl k 3auéry

Yucnosas marpuua. [leiicTBus Haq MaTpuLaMu (CIIO’KEHHE, YMHOXKEHHE Ha YMCII0, YMHOXKEHUE
CTPOKH Ha CTOJiOeI, yMHOKEHHE MAaTpHIbl HAa MaTpPUIly, TPAHCIOHHUPOBAHHE) M YCIOBUS HX
BBIITOJIHCHYS.

Onpexnenurens Martpull 2-oro U 3-ero nopsakoB. OmnpenenuTesib MaTPHUIbl N-0T0 MOPSAKA.
CBOICTBaA ONPENICTUTEIICH.

ManI/II_Ia o6paTHa51 K 3aJJaHHOM. Y CIOBUS CYIICCTBOBAHUS, crmoco0 OTBHICKaHUA

MuHop maTpulibl. basucHbIi MUHOP MaTpHIlbl, CIOCO0O €ro OTHICKAHUSI.

Panr MaTpulbl U croco0 ero OIIPCACIICHUS.

o |OoBRlw] N

Cuctema JIMHEWHBIX ypaBHEHMH € n HeW3BECTHbIMU. MarpuuHas (opma 3alUCH CHCTEMBI.
[Ipumep. YciioBHE COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPABHEHUN

UTo Ha3bIBaIOT PEUICHHEM CHCTEMbI JMHEHHBIX ypaBHEHUH n Heu3BeCTHhIMH. Kakue cucteMbl
Ha3bIBAIOT COBMECTHBIMU M HECOBMECTHBIMU. Kak HaliTH pelieHne CUCTEMbI C TOMOIIBIO MaTPHIIbI
0OpaTHOM K MaTpPHUIIE CUCTEMBI.

YcnoBue CynieCTBOBaHUs €JMHCTBEHHOIO PEIICHUS] CUCTEMBI JIMHEUHBIX YpaBHEHH. DPOpMyIIb
Kpamepa i otsickanus pemenus. IIpumep.

OnnoponHast cucrteMa JuHEHHbIX YypaBHeHud. [Ipumep. Kakoe pemieHue HasbIBaeTcs
TprBUaIbHBIM. [Ipy KakoM yCI0BHM OTHOPOJHAS CHCTEMA MMEET HETPUBHAJILHBIE PEILICHUS

10

AJNTOpPUTM OTBHICKAHUSI PEIICHUs MPOU3BOJIBLHOM CHUCTEMBI JIMHEWHBIX ypaBHeHUU. ba3ucHbie u
CBOOOJTHBIE HEM3BECTHBIE.

11

BeKTOpBI. KOHHI/IHeapHOCTB, KOMIUJIAaHAPHOCTL BEKTOPOB.

12

JIuHeiliHple omepalvu HaJ BEKTOPAMHU: CIIOKEHHUE BEKTOPOB, YMHOKEHUE BEKTOpAa HAa YHUCIIO.
Ulunelinast KoMOMHAINS BEKTOPOB.

13

JIuHelHas 3aBUCUMOCTD BEKTOPOB. CBsA3b MEXKAY KOJUIMHEAPHOCTBIO M IMHEMHON 3aBUCHMOCTBIO
IIBYX BEKTOPOB, MEX 1Y KOMIUIAHAPHOCTBIO U JIMHEMHOM 3aBUCUMOCTBIO TPEX BEKTOPOB. JInHenHas
3aBUCUMOCTB YETBIPEX BEKTOPOB.

14

basuc, pasnoxenne BekTOopa 10 0a3ucy, KOOpAMHATHI BEKTOpa B 3aJaHHOM Oaswmce.
OpToHOpMUpOBaHHbIHN Oa3uc. JInHelHbIe onepaluy HaJy BEKTOPAMHU B KOOPJMHATHON (opMe.

15

JlexkapToBa cuCTeMa KOOpJAMHAT Ha MJIOCKOCTU U B IpocTpaHcTBe. KOOpAMHATHI TOUKH U BEKTOPA
B IEKaPTOBOI CHCTEME KOOPAMHAT.

16

[Ipoekuus BekTOpa Ha OCh U €€ cBoicTBa. CBsI3b KOOPAMHAT BEKTOpPA U €r0 MPOEKIUH Ha OCU
IIEKapTOBOM MPSMOYTOJILHOW CUCTEMBI KOOPIMHAT.

17

CKaJ'IprHOC IMPOU3BCACHUC BCKTOPOB U €TI0 CBOICTBA. BBIpa)KeHI/IC CKaJIApHOTO IMPOU3BCACHUA
UCPE3 KOOpAWHATBI BEKTOPOB. BI)Ipa)KeHI/Ie AJIWHBI BCKTOpAa W yIjla MEXKAY BCKTOpaMH UYCPE3
[KOOPJANHATBLI BEKTOPOB.

18

BekTopHoe nmpownsBeneHne BEKTOPOB M €ro CBOWCTBA. BhIpa)keHHMe BEKTOPHOTO NPOU3BEIACHUS
yepe3 KOOPAMHATHI BEKTOPOB. Mcrnoab30BaHNe BEKTOPHOI'O POU3BEICHMS.

19

CMenianHO€ MPOU3BEEHUE BEKTOPOB M €0 T€OMETPUUYECKUI CMBICI. BhIpakeHHe CMEIaHHOro
[POM3BEICHNS 4Yepe3 KOOpAMHAThl BEKTOpPOB. (BOWMCTBA CMEIIAHHOIO IIPOU3BECHUS.
M crio1p30BaHKNE CMEIIAHHOTO TPOU3BEICHHUS.

20

BripaxkeHue yciaoBHii KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH, KOMIUJIAHAPHOCTH BEKTOPOB

21

[Tousatue 06 YpaBHCHHHU JIMHUHA HA IMJIOCKOCTH, YPABHCHUU ITOBECPXHOCTHU U JIMHUU B ITPOCTPAHCTBE.

YpaBHEHHE OKPY)KHOCTH. Y paBHEHHUE CHEPHI.




Ne "
wn Bonpocsl k 3a4éTy
22 |BbiBoJ 001IETO YpaBHEHUS TNIOCKOCTH.
Paznuunble (hopMBbl 3anKUcH ypaBHEHUS IUIOCKOCTH: 00ILee; MPOXOoIAIIel Yepes3 3aJaHHYI0 TOUKY
23 |mepmeHIUKYISIPHO 33/JlaHHOMY BEKTOPY; B OTpe3Kax; HopmupoBaHHoe. Kakyro mHpopmanuioo o
[JI0CKOCTH HECYT K03(h(pHULIMEHTHI 3TUX ypaBHEHUMN
24 |PaccTosiHUE OT TOUKH J0 MJIOCKOCTH.
25 |Yron Mexay IIOCKOCTSIMU. Y CIIOBHE NMapaUICIbHOCTH U MEPIEHUKYIISIPHOCTH TIIOCKOCTEH.
26 VYpaBHeHUs NPSIMOM B IPOCTPAHCTBE: KAHOHUYECKHE; ITapaMeTpUUECKUe; IPOXOoAslIel yepes 1Be
3aganHble Toukd. Kakyro napopmanmio o npsiMmoit HecyT K03(pPpHUIHUEHTH 3TUX ypaBHEHUH.
97 VYron Mexny NpsSMbIMA B HPOCTPAHCTBE. YCIOBHE MapauUICIbHOCTH M TEPIECHIUKYISIPHOCTH
PSIMBIX.
28 VYT0I MeXAY MPSIMOM U TIOCKOCTBIO. Y CIIOBHE NApaIJIeIbHOCTH U MIEPICHIUKYISIPHOCTH PSMON
1 TJIOCKOCTH.
VYpaBHeHHE TPSIMOI Ha IJIOCKOCTH: OOIIee; ¢ YrJIOBBIM KOA()(UIIMEHTOM: MPOXOASAIIeH depe3
29 BazaHHYIO TOUKY; IPOXOJslIel yepes Be 3aanHble Touku. Kakyro nHpopmanuio o npsMoii HecyT
K02 (QUITMEHTHI ATUX ypaBHEHUH.
30 Yrom Mexay HpSMbBIMH Ha TUIOCKOCTH. YCJOBHE MapajuIeIbHOCTH W TEPIECHIUKYISIPHOCTH
PSIMBIX.
31 JIuHUM BTOpOTO TMOpsAaKa Ha TUIOCKOCTH. OOmiee ypaBHEHHE, OCHOBHBIC THITBI JIMHUNA M UX
KaHOHMYECKHE YPaBHEHHUSI.
32  |Dmnunc, runepbosna, mapadona. KanoHnueckne ypaBHEHHS, XapaKTEPUCTUKH, CBOHCTBA
33 |[HoBepxHOocTH BTOpOTro nopsiika. OCHOBHBIE THITH HOBEPXHOCTEH U MX KAHOHUYECKHE YPAaBHEHHUSI.
34 |HccrnenoBanue GpopMbl MOBEPXHOCTH BTOPOro NOPsIIKA METOAOM CEYCHUH.
35 Urto takoe ¢pynkmus. [Ipumep. Criocobs! 3aganus Gynkiuu. O0nacTh onpenenacHus QyHKIUU.
Crnoxsas ¢pyakuus. [pumep.
36 |OcHoBHBIE 1eMeHTapHbIe PYHKIMHU U UX rpaduku. DinementapHas ¢ynkuus. [Ipumep
37 |[Ipenen ¢pyaknmm. beckoHeYHO Masble M OECKOHEYHO OoJbIHe (YHKIINHU, CBSI3h MEXKTY HUMHU
38 |CaoiicTBa 6€CKOHEYHO MaJIbIX (DYHKIIMH.
39 |CaoiicTBa npenenoB GyHKIKH. 3ameyaTeabHbIe TPeJIeIbl.
40 |HempepsiBHOCTB (yHKIIMHU B TOuKe. CBOICTBA ()YHKIMIA, HETPEPHIBHBIX B TOUKE.
a1 Teopema o HempepbIBHOCTH 3J€MEHTapHOW (YHKIHMU U €€ UCIOJIb30BAHUE MpPHU BBIYHUCICHUU
peaesos.
42 |CpoiicTBa QYHKIMI, HENPEPHIBHBIX HA 3AMKHYTOM HHTEpBAJIC.
43 |Touku pa3pbiBa (GYHKIIMU U UX KJIACCH(pUKAIIHSL.
7.3.2. Kputepuu U HOPMbI OLEHKH
®opma
CemecTtp TpoBEACHMH . Kpurepuu u HOpMbI OLIEHKH
NMPOMEeKYTOYHOM
aTTecTaliu
Crynent Habpan 40 u 6onee
OaJIJIOB, paCCYUTAHHBIX 10
3auér (110 dopmyine: (Cymma 6amioB 1o
1 HAKONIUTEIbHOMY «3aYTEHO» BCEM YUCOHBIM MEPOTIPHATHAN,
peifTHHTY) IPeyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNEéHHas Ha
2.




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

«HEC 3a4TCHO»

Crynent Habpan menee 40
0aJIoB, paCCYUTAHHBIX IO
dopmyne: (Cymma 6amioB 1o
BCEM yUEOHBIM MEPOIPUSIITHSIM,
PEeayCMOTPEHHBIM B Kypce +
pe3yJbTaThl UTOTOBOTO
TECTUPOBAHUA), pa3AciIEHHAS HA
2.




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHuK, ydeOHOE

KoJsimuecTBO B

Ne nocodoue, yueoHo- HAYYHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox m3nanua
n/n MEeTOAHYECKOEe Mocodue, oudamorexe /
NPAKTHKYM, JP.) HanmenoBanue 365C
1 ITumaues B.C. Briciras maremaTuka VueOHuk 2019 DOBC
«ZNANIUM.COM»
2 Pxxesckuii C.B. Bricmas maremaTnka YueOHuK 2018 9OBC
«ZNANIUM.COM»
3 Hanunos FO.M. , MaremaTtuka YyebHoe rmocobdue 2019 OBC
Kyp6enko JLH. , «ZNANIUM.COM»
Huxonosa I'.A.
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKyp6enko
JI.H. , Huxonosoii I".A. .
4 | Hertapesa O.M., Matemaruka B mpuMepax u 3aaadax Y4eOHoe mocodue 2019 3BC
XKypbenko JL.H., «ZNANIUM.COM»

Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

8.2. lonostHuTEIBHAS JIATEPATYPa




Tun (y4yeOHNK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
ABTOPBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) Toa n3nanus oudauoTexe /
n/n MeToauYecKoe nmocoomue,
IpaKTHKYM, Ap.) HanmenoBanme
P > AP 9BC
1 | Ky3nenos JI.A. COOpHUK 3a/IaHUM 10 BBICIICH MaTeMaTHKE. VYyebHoe mocobue 2015 9BbC
Turnosele pacyeTsl «JIaHb»
2 | ©@umunoBa E.E. |, CepreeBa | Maremaruka Y4eOHoe nmocodue 2015 9bC
J.B., Cnob6onackas U.H. «ZNANIUM.CO
M»
3 | benoycosa B. 1., EpmakoBa | Bricmias matemaTuka. Yacts 1 VYuebHoe nocobue 2016 9bC

I'. M., Muxanea M. M. [u
ap.].

«IPRbooks»




8.3. Ilepeuenb mpogecCHOHAJIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEM

—OcCHOBBI BbICIIIEH ¥ AucKpeTHON Matematuku // [Ily6oeuy A.A., Knoukos FO.B. CripaBOYHUK
/ Bonrorpan, 2015. Peswcum oocmyna: http://elibrary.ru

—Jlexknuu no Beiciieii Matematuke // I'anoe B.A., Jleemepesa P.B. YuebHoe mocobue. B 2-x
vactsax / bapuayn, 2014. Tom Yacts 1 Jlunelinas anreOpa, aHaIMTHYECKasi TEOMETPUST, KOMIICKCHBIE
YHCclia, pa3joKeHUE palMoOHaJIbHBIX JIpo0eil, BBeJeHHE B MaTeMaTHUeCKUi aHanu3 (2-e u3gaHue,
nepepaboTaHHOE U A0NOAHeHHOE). Peorcum docmyna: http://elibrary.ru

—Jlexknuu 1o Beiciieii Matematuke // I'anoe B.A., Jleemepesa P.B. YuebHoe mocobue. B 2-x
vactsax / bapuayn, 2014. Tom Yacts 2 AuddepeHunanbHoe U HHTETPATBHOE UCYUCICHHS, () YHKIIN
HECKOJIbKUX MEePEMEHHBIX, (DYHKIIUN KOMIUIEKCHOTO IepeMeHHOro, AuddepeHnnaibHble ypaBHEHUS
U Teopusi BEpOATHOCTEH (2-¢ wm3maHue, mepepadOoTaHHOE W JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. IlepeyeHb MPOrpaMMHOI0 obecnevYeHus

Ne HaumenoBanmue I1O PexBu3uTHI 10r0BOpa (1aTa, HOMEP,
n/n CPOK JeiicTBHS)
1 Windows Horosop Ne 690 ot 19.05.2015, cpok neiicTBus —
OEeCCPOYHO
2 Office Standart Horosop Ne 690 ot 19.05.2015, cpok neiicTBust —
6eccpouno; [Jorosop Ne 727 ot 20.07.2016,
CPOK J€ICTBHS — OECCPOUHO

8.5. Onucanue MaTepHAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 15 OCYyLIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMPoOLECcCca MO0 JUCIUIIHHE

HaunmenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS IPOBeIeHH

N/ | NPaKTHYeCKHX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

VYueOHast ayauTopus uid nposeeHns 3aHsATuil | CTONbl  yYEeHUYEeCKHE JBYXMECTHBIE U
JIEKIIMOHHOTO TUIA. Y4yeOHast ayIuTOpHs sl | TPEXMECTHbIE (MOHOOGJIOKH) ,CTOJ
NPOBE/ICHUST 3aHATHM CEMUHApCKOTO THIA. | MpenoJaBaTelbCKHi, CTYIN
YuebHast ~ ayauTopus UL KypCOBOTO | IPEMOJABaTEIbCKUM, JOCKa ayAuTOpHas
1 | MPOCKTHPOBAHHS (BBINIOJIHEHUSI  KYPCOBBIX | (M€JI0OBas)

pabot). YueOHast ayauTopus IS TPOBEICHUS
TPYIIOBBIX u WHIMBUIYaIbHBIX
KOHCyJbTallMi. VY4eOHas aynutopus Uid
NPOBEICHUS 3aHATHH TEKYILEro KOHTPOJS U
npoMexxytouHoi arrecrarnuu (I'-440).

VYyeOHast ayauTopusi A1 MpoBeaeHus 3aHATuil | CTOJBI yUeHUYECKHE, CTYNIbsl yYeHUYECKHE,
JIEKIIMOHHOTO THUIA. Y4eOHas ayIuTOpHs Ui | JOCKa ayTuTOpHAs (MeIoBast)

MPOBEJCHUS 3aHSATUA CEMHUHAPCKOTO THIIA.
2 VYuebHast  aymauTtopusi Ui KYPCOBOTO
MPOEKTUPOBAHUS  (BBITIOJTHEHHSI KYPCOBBIX
pabot). YueOHast ayauTopus s TPOBEICHUS
T pYHHOBI:IX nu I/IHZ[I/IBI/II[yaJIBHBIX
KOHCYJIbTAaMil. YdeOHas ayauTopusi s



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

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
AP- 005K TOB LIIsl IPOBE/ICHHS . IlepeyeHb OCHOBHOI0 000pPY10BAHMS
NMPAKTHYEeCKUX U JIa00PaTOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

MPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOJIS |
npomexyrounoit arrectamuu (I'-409).

CtoJIBI YYCHHUYCCKUC, CTYJIbA

[Tomenenue 1151 CaMOCTOSITENILHOM pabOThI
yueHnueckue, [1K ¢ BbIxonom B ceThb

cryaentos (I'-401)

HNurtepHer






