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

(dondrcnocms, yuenoe 36anue, cmenensb, Qamunus 1.0.)
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Pabouas nmporpamma aucUIUIMHBL cocTaBiieHa Ha ocHoBaHnu ®I'OC BO u yyeOHoro rana
HanpasyeHus noaroroBku 13.03.02 DnekTposHepreTuka U ANEKTPOTEXHUKA

Cpoxk aeiicTBusi padoueii nporpaMmbl JUCUMILIMHBI 10 «31» aBrycra 2023 r.

COI'NTACOBAHO

3aseayommii kabeapo  "DnekTpocHAOXKEHHUE U 3IEKTPOTEXHUKA"

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

YTBEPXIEHO

Ha 3acemannu xadenper  "Bricmias MaremaTuka U MaTeMaTH4decKoe oOpazoBaHue"

(mpotokoin 3acenanusi Ne 7 ot «21» ¢espans 2018 r.).



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
JUCIUIUIMHBI, 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. Mecto nucuuminnsl B ctpykrype OITIOII BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oaszupyercs JaHHas AMCLUUIUIMHA!
MaTeMaTtrka (IIKOJbHBINA Kypc), aredpa (MKOJIbHBIN Kypc), reoMeTpus (IIKOJIBHBIA Kypc), anredpa
Y Hayasa aHajau3a (IIKOJIbHBIN Kypc).

JIMCUIUIUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPHIX OCBOCHUE JTAaHHOW JUCIHILIMHBI HEOOXOIMMO Kak

npenmectyromniee: «Bpicmag Marematuka 2», «Bbicmasgs MaremMatuka  3»,  «Duszukay,
«Teopernueckre OCHOBBI AJIEKTPOTEXHUKI Y.

3. [lnanupyemble pe3yJibTaThl 00y4eHH s

®opmupyeMbie U
NuHaukaTopbl 10CTHIKEHU S
KOHTPOJINpYyeMble KOMITETeHHii I[lnanupyemMsble pe3yabTaThl
KOMIIeTeHIM U (KOI M HAMMCHOBAHHE) o0yueHust
(K01 1 HAUMEHOBAHUE)
OIIK-3. Cnocobex OIIK-3.1 Ipumensier 3Harth:
IIPUMEHSATH MATEMATHUYCCKHIT armapar 1. OcHOBHBIE IOHATHS MAaTEMATHKH,
COOTBETCTBYIOIINI AHAIINTHYECKON reomMeTpuy, | METO/BI PEIICHU 3a/aY, & TAKKE UX
¢busuko- JIMHEHHOM anreGpsy, Teopuy | HPHIOKCHHS B npodeccrnoHalIbHbIX
MaTeMaTUYeCKHUil IIPE/IeIIOB TUCITUTIIINHAX, METOJIBI cOOpa aHan3a
amnmapar, METOIbI 1 00paboTKu nHGOpPMAITUH.
aHanusa u 2. Metozpl penieHuss MaTeEMaTHYECKUX
MOJCIIUPOBAHUS, 3a/1a4 710 YUCIOBOTO WIIA JPYroro
TEOPETHYECKOTO U TpebyeMoro pesynbTaTa (rpaduka,
AKCIIEPUMEHTAIBHOTO (bOpMyIIBI U T.11.)
UCCIIEIOBaHUS MpU 3. OcHOBHBIE IOHATHUS U METOJIbI
peLeHnu JUHEWHOW M BEKTOPHOM anreopsl,
npodeccrnoHalIbHbIX AHAIUTUYECKON TreOMETPHUH, TEOPUHU
3a1a4 MIPE/ICIIOB.
YmeTs:
1. Pemate THUIIOBBIE MaTEMaTUYECKUE
3a7a4u
2. CaMOCTOATEIBHO MaTEMaTUYECKH
KOPPEKTHO CTaBUTh
€CTeCTBEHHOHAYYHBIE 3a/1a4H,
MPOBOJIUTH CTPOTHE MATEMATUUECKHUE
paccyXIeHHUs.




®opmupyeMbie U
KOHTPOJIHpYeMble
KOMIeTeHIHH
(KOJl 1 HANMEHOBAHUE)

NHankaTopbl 10CTHKEHUS
KOMIIeTeHIN I
(koA 1 HAMMEHOBaHUE)

I[lnanupyemMble pe3yabTaThl
o0y4eHust

3. OnepupoBaTh aOCTPAKTHBIMH
00BEKTaMU U KOPPEKTHO UCIOIB30BATh
MaTeMaTH4YeCKue MOHITHS U
CHUMBOJIUKY JJISl BBIPAXKEHUS
KOJWYECTBEHHBIX M KaUeCTBEHHBIX
OTHOILIEHUI 00BEKTOB.

4. IlepeBOIUTHh MHKEHEPHBIE 3a/1a4H C
OIIMCATEIBHOTO SI3bIKA Ha SA3BIK
MaTeMaTUKH, TPUMEHSITh METOIbI
MaTEMaTHYCCKOr0 aHalIM3a JIJIs
pEllIeHNS] MHKEHEPHBIX 33/1a4

5. PemaTts cuCTEMBI IMHEHHBIX
ypaBHEHUH, COCTABIIATh YPABHEHUS
NPSIMBIX U KPUBBIX JIMHUM HA
MJIOCKOCTH U B IPOCTPAHCTBE,
ITOBEPXHOCTEW BTOPOTO MOPSJIKA.

Bnaners:

1. MeTomaMu MaTEMAaTUUECKOT'O
ONMCAaHUS TUIIOBBIX 33/1a4 U
UHTEPIIPETAIUH TTOTY4EHHOTO
pe3ynbTara.

2. Cioco6amMu HarIsAHOTO
rpaduuecKkoro npeacTaBlIeHUs
PE3YJIbTaTOB MCCIIETOBAHUS.

3. HaBbikamu mpuMeHEHUS
COBPEMEHHOT0 MaTeMaTUIEeCKOTO
UHCTPYMEHTApUS AJIsl PeLICHUS
MaTeMaTHYECKUX 3a1a4

4. MareMaTH4eCKOM JIOTHKOM,
HeoOXoauMou a1t GOpMHUPOBAHUS
CYXKICHH 110 COOTBETCTBYIOLIUM
po(heCcCHOHATBLHBIM MTPOOIeMaM




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 HaJ HUMU. 1 2 - -
JIuneiinas OO6parHas maTpuia
anreOpa
Monayins 1. IIp 1 Onpenenureny U UX CBOMCTBA. 1 2 - -
JIuneitnas Brruncnienue onpeaenurenei
anredpa
Mopyns 1. Jlek 2 Hccnenoanue cuctem JIMHEWHBIX 1 2 - -
JIuneitnas ypaBHeHui. Teopema Kponekepa-Kanemimn
anreOpa
Mopyns 1. IIp 2 Pemienue cucrem TMHEWHBIX YpaBHEHH 1 2 - -
JIuneitnas Merogamu Kpamepa, ['aycca u cpeacrsamu
anreOpa MaTPUYHOTO UCUUCIICHUS
Monayinsb 1. Cp Marpuisl. Onpenenurenn. CUCTEMBI 1 20 - -
JInnelinas JMHEHHBIN anreOpandeckux ypaBHEHUI
anredpa
Monyns 1. Cp Kontponbras padota 1 mo teme 1 18 - - Kontponbras padota 1
JInnelinas "Jluneitnas anredpa” 1o TeMe "JIuneitnas
anredpa anreopa"
Monyns 2. Jlex 3 Bexrops! u aelictBus Hajg HUMU. basuc. 1 2 - -
BektopHas [Tepexon ot ogHOTO 6a3uca K APyroMy.
anreOpa
Moayns 2 Ip 3 CxkanspHoe, BEKTOPHOE, CMEIIaHHOE 1 2 - -
Bekropnas IIPOU3BE/ICHUE BEKTOPOB B AEKapTOBOM U
anredpa MPOU3BOJILHOM Oa3muce




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoit . Cemectp |O0bem, 4., banabl | UHTEpakTHB, 4.
(pasznen) paGoTnr (y4eOHoii paboThI) (HauMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)
Monayins 2 Cp OCHOBHBIE TIOHSTHSI BEKTOPHOU aJIreOpHI. 1 20 - -
BekropHas Bazuc. Ilepexon ot ogHoro 6asuca x
anredpa apyromy. CkansipHO€, BEKTOPHOE,
CMEIIaHHOE NPOU3BECHUS BEKTOPOB
Monyisb 2 Cp KonrtponsHas padora 2 o Teme 1 18 - - KonTtponbHas padora 2
BektopHas "Bekropnas anredpa" 1o Teme "BekTopHas
asireOpa anreopa”
Monayns 3 Jlek 4 [TonsiTre 06 ypaBHEHUU JTUHUHU Ha 1 2 - -
AHaIUTHYECKas IIJIOCKOCTH. Y paBHEHMS NIPSIMON Ha
FEOMETPUS m10ckocTH. [IITOCKOCTE B MPOCTpaHCTBE.
Monayns 3 IIp 4 [Ipsmas Ha MIOCKOCTH M B IPOCTPAHCTBE. 1 2 - -
AHaIUTHYECKas [InockocTh B IpoCTpaHCcTBE
FEOMETPUS
Monayns 3 Jlek 5 Kpusbie BTOporo nopsiaka. Syuic. 1 2 - -
AHaTMTUYECKAst I'unep6ona. [Tapabona. Kpubie BToporo
FEOMETPUS MOPsI/IKA B MOJISIPHOM CUCTEME KOOPANHAT.
Monyis 3 IIp 5 IToBepxHOCTH BTOPOTO MOPSAKA. 1 2 - -
AHanUTHYECKas [HunuHapUYEeCKre MOBEPXHOCTH.
TEOMETPHUSI KoHnyeckue noBepXHOCTH U TOBEPXHOCTU
Monyisb 3 Cp IIpsiMas Ha mmockocTu. InockocTs 1 20 - -
AHanUTHYECKas npsiMasi B mpocTpaHcTBe. KpuBbie BTOporo
TEOMETPHUSI nopsiaka. IloBepxHocTy BTOpOro nopsjaka
Monyis 3 Cp Konrponsnas padora 3 o Teme 1 18 - - KonTtponshas padora 3
AHanUTHYECKas "AHanuTuyeckas reomeTpus’” 1o TeMe "AHaIuTH4YeCKast

TEOMETPUS

reomeTpus”




DopMBbI TEKYLLET0

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

Monyns 4 JIek 6 Oynkius. [lousTe, OCHOBHBIE 1 2 - -
Brenenue B XapaKTePUCTHUKH, CTIOCOOBI 3a/1aHUS.
MaTEeMaTHYeCKUI OcHoBHBIE 3JIeMEHTapHbIe PYHKIIUH.
QHAJTU3 OOpatHas u cnokHast QyHKIUH.
Monyins 4 IIp 6 [Ipenen pyukuu. beckoHeuyHo mMaibie U 1 2 - -
Brenenue B OeckoHEeYHO Oonbiue (PyHKINHU, CBSI3b
MaTeMaTUYeCKUI Mexy HuMH. [lepBbIii 1 BTOpOi
QHAJTU3 3aMeyvaTeNbHbIE TPEIETIbI.
Monyisb 4 Cp OneMeHTapHbIe GYHKIIUU U UX CBOMCTBA. 1 20 - -
BBenenue B [Ipenen nocnenoBarensHocTH. [Ipenen
MaTeMaTUYECKUN ¢ynkunu. HenpepsIBHOCTE (GyHKIIUH.
aHaIN3 OKBUBaJICHTHbIE OECKOHEYHO MaJlble.
Mopyns 4 Cp KonTponbHas pabota 4 o Teme 1 18 - - KonTponsHas padora 4
BBenenue B "BBeneHue B MaTeMaTHUYECKUN aHaIN3" o TeMme ""BBenenue B
MaTeMaTUYECKUI MaTreMaThu4ecKuil aHanus"
QHaAIIN3

ITA IIpomexyTouHas aTTecTanus (3a4€T) 1 0,25 - -

Kontpons |3auér 1 3,75 - - Bonpocsr k 3auéty NeNe 1+

43
Hroro: 180 -




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 nuddepeHippoBaHHOro 00ydeHus (MpeuIararoTcs 3aIaHus Pa3IMuyHOTO YPOBHS
CJIIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (NMPUMEHEHUE YYEOHBIX SJICKTPOHHBIX
W3JIaHHM, pecypcoB ceTu MHTepHeT).

6. Meronuyeckue YKa3aHUA M0 0CBOEHUIO TUCIHILIHHBI

OCHOBY TEOpEeTHYECKOro OOY4YeHHsS! CTYJEHTOB COCTABIISIIOT JIEKIMH, B XOJ€ KOTOpOH
IpernoiaBaTesb U3jaraeT OCHOBHbIE, Han0oJee CII0KHBIC TOHATHUS TEMBbI, a TAKXKE CBSI3aHHBIC C HEH
TEOPETUYECKHE U MpPaKTUYECKHEe MPOOJIeMbl, 1aéT peKOMEHAAMH Il MPAKTHUYECKOro 3aHATUS U
yKa3aHUs I BBIMIOJIHEHUS] CaMOCTOSITEIbHON 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
1oJisi, HAa KOTOPBIX JeNaThb MOMETKH, MOAYEPKUBAIONIME OCOOYI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TOJIOKECHHIA.

CamocrosarenbHas paboTa CTYAECHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW JEATEIbHOCTH.
CamocTtosTenbHass paboTa BBINONHSIETCS BO BHEAYJUTOPHOE BpeMs IO 3aJaHUI0 U TpuU
METOAMYECKOM PYKOBOJICTBE IIPEIOIaBaTeNsi, HO 0€3 ero HeMmoCPEICTBEHHOTO YUacTHsL.

B mpouecce camocTosTensHOM paboThl CTYJAEHT MPUOOpETaeT HaBBIKM CAMOOPIraHMU3AINH,
CaMOKOHTPOJIS,, CAMOYIIPABICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSATEIBHBIM CYObEKTOM Y4eOHOU
JESITeIbHOCTH.

B xoJe moAroTOBKM K IMPAKTUYECKUM 3aHATHAM CIEAYET M3YyUUTh KOHCHIEKTHI JEKLUH, U
PEKOMEH/I0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH a1 IIPEroaaBaTers.

Ha nmpakTudeckux 3aHATHSAX CTYAEHTHI PELIAOT 331a4M 0] PYKOBOACTBOM IIPENOIAaBATENS.
[TpakTHueckue 3aHATHSA MOCBALIEHBl M3YyUYEHUIO Hanbosiee BaKHBIX U CIOXKHBIX TeM y4deOHOU
JUCLIUIUIMHBL U CITYKaT JUIsl 3aKpeIIEHUs] U3y4EHHOT0 MaTepHaia.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHE pelllaTh 3aJlau Ha MPOMIeHHbIH
marepuan. llpu pemeHuMM 3agad HYKHO OOOCHOBaTh KaXKAbI JTall peIIeHHs, HCXOId U3
TEOPETUUECKHX MOJOKEHUI n3ydaeMoro kypca. Eciiu cTyieHT BUANT HECKOJIBKO ITyTel peleHus, To
OH JIOJDKEH CPAaBHUTH MX U BBIOPATh CaMblil pallMOHANbHBIA. PemieHue 3aqay 1 npuMepoB cienyer
u3Narath MoApoOHO, BBIYUCIIEHUS pacrlojiaraTb B CTPOTOM TMOpPSAKE, OTIENsAs BCIOMOTaTelIbHbIC
BBIYUCIICHUS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieyeT MpoBepATh CI0cO0aMH, BHITEKAIOIIUMU U3
CyllecTBa JaHHOW 3amaud. PemieHue 3agad ompenenéHHOrO THUMA HYXHO MPOJODKATH J0
npruoOpeTeHus TBEPAbIX HABHIKOB B PEILICHUH.

Bo Bpemsi wu3yueHuss MOAYNsl CTYIOEHTBl CaMOCTOATEIbHO BO BHEAYJUTOPHOE BpEMs
BBITIOJIHSIOT KOHTPOJIBHYIO paboTy U CAaloT e€ MpernoaBaTeio Ha MPOBEPKY A0 3a4ETHOM Hellenu.
3amaHusi KOHTPOJBHOW pabOThl [OJDKHBI OBITh BBIMOJIHEHBl AKKypaTHO, IOCIIEI0BATEIbHO,
000CHOBaHME PELICHUS M OTBET 0053aTENIbHBI B KAXKI0M 3a/laHHUH.

Ha 3auére BbICHSETCS, MPEXIE BCETO, OTYETIIMBOE YCBOEHUE BCEX TEOPETHUYECKUX HU
IPAKTUYECKUX BOIPOCOB MPOTrpamMMbl U YMEHHME INPUMEHATH IOJYyYEHHBIE 3HAHMSI K PELICHUIO
npakTHueckux 3anad. OmpeseneHus, TEOPEMBbl, MpaBuia JOKHBI (GOPMYIUPOBATHCA TOYHO U C
NOHMMaHMEM CYIIEeCTBa JeNla; PEUICHHUEe 33aJau B MPOCTEHIINX CIIydasX JOJKHO BBIOJIHATHCS 0e3
omMOOK U YBEPEHHO; BCSKasi MUChbMEHHAs U rpadudeckas padboTra JoKHA OBITh cenaHa akKypaTHO



U uérko. TompKO TpU BBIMOJHEHUH STUX YCIOBHHA 3HAHUS MOTYT OBITh IPU3HAHBI
YJIOBJIETBOPSIOIIMMU TPEOOBAHUSIM, IPEABABIAEMBIM IPOrPAMMON.

IIpn moaroroBke K 3a4€Ty CTYAEHT JOJDKEH IIOBTOPHO M3YYHUTh KOHCIEKTBI JIEKIIUU U
PEKOMEHIOBAaHHYIO OCHOBHYIO M JIOIOJHUTENBHYIO JINTEPATYPY, IPOCMOTPETh PEIIECHUSI OCHOBHBIX
3a/1a4, PEIIEHHBIX CAMOCTOSTENIBHO U HA IIPAKTUYECKUX 3aHATUSX, @ TAKIKE COCTABUTh ITMCbMEHHBIE
OTBETHI Ha BCE BOIIPOCHI, BEIHECEHHBIC HA 3a4ET.



7. OuneHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

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

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

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

1 OITK-3.1 K”OHTpOJ'IBHaSI pabora 3 o Tel\ge

AHanuTH4ecKasi FeOMETpHs
1 OITK-3.1 ) KonTtponbnas pabora 4 10 TeMe )
BBGI[GHI/IG B MaTcMaTU4Y€CKUHN aHAJIN3
1 OIIK-3.1 Bomnpocs! k 3auéty NeNe 1-43

7.2. TunoBble 3aJaHUS WJIH MHbIE MATEPHAJIbI, HE00X0UMBbIE JJIA TEKYLEro KOHTPOJIsI

7.2.1. KouTpoJabnHas padora 1 mo teme ""JInHelinag ajareopa'

(naumenosanue OYeHoUHo20 cpedcmea)

TunoBble npuMepsbI 3aJaHNI

3amgauya 1
JlokazaTh COBMECTHOCTh CUCTEMBI U PEIIUTH €€ TpeMs crocobamu: o ¢popmynam Kpamepa,
MeTtoaoM ["aycca u cpeacTBaMu MaTPUIHOTO UCUUCIICHUS.

Howmep . . Howmep Cucrema JIMHENHHBIX
Bap. Cucrema TMHEHHBIX ypaBHEHUH Bap. ypaBHerii
4x, + 2x, - x,+x, = -12, X =X, —4x; +9x, =22,
1 x, + Tx, — 5x,+2x, = -9, 11 X, +2x,—4x, =-3,
-2x, + 5x, - 6x,+3x, = -8 {2xl_3x2+x3+5x4 =-3
4x, — 3x, + 2x, - x, = 2, X +X, —6x; —4x, =6,
2 x, — 2x, + 3x, — 4x, = -2, 12 2x, +3x,+9x, +5x, =6,
2+ x = A o+ Tx, =6 Lxl +4x, +3x, —2x, =12.
x - 2x, + x; +2 x, = 1, — X, —9x, —4x; =-8,
3 x, —  2x, x, — 2x, = -3, 13 {le +7x, +3x, +x, =6,
o= 2x X3 o+ 6x, = 5 3x,+5x, +2x;, +2x, = 4.
x - 2x, + x; - x, = 1, X +x,+3x;,-2x, =1,
4 x, + 2x, - x; + x, = 3 14 {le +2x, +4x,—x, =2,
x, - 6x, + 3x;, - 3x, = -1 4x, +4x, +10x;, —5x, =4.
X + x, — x + 2x, = 3 X, —2x, +x, =3,
5 o+ ox, - x, — 2x, = -, 15 3x,—x, —2x; =1,
x + x, — x + 6x, = 7. 2x, +x,—2x,—x, =4.




Howmep Cucrema TMHEWHBIX YpaBHEHUM Howmep Cucrema HHHeIEI HpIX
Bap. Bap. ypaBHEHUI
2x, + x, - x, = 2, x, +7x,—2x;+3x, =3,
6 2x, — x, + x, = 2 16 3x,+5x, +x; —2x, =35,
2x, + x, + x = 4 —2x, +5x, —5x;, +x, =—4.
8x, — 6x, + 4x, + 2x, = 16, —2x, +x, =3x; +x, =4,
7 &, - 6x, + 4x, - 2x, = 8, 17 4x, +7Tx, —2x;, —2x, = -6,
12x, - 9x, + o6x, + x, = 20. 2x, +8x, —5x; —x, =-10.
2x, + x, + x, =5, X, —2x, +4x,+3x, =9,
8 2x, + x, - x, = 3, 18 2x,4+3x, +x;+2x, =4,
4x, - 2x, + x, + 3x, = 4x, —x, +5x;+x, =6.
2x, - x, + x, + x, = 3 X +x, +2x,+2x, =1,
9 2x, - x, + 2x, - x, = 2 19 2x, —x, +2x; —x, =4,
6x, — 3x, + 4, - 3x, = -L 4x,+x, +6x; +5x, =—6.
- 2x, + ox, + x, = 1, 2x, +x, +3x; +x, =11,
10 x, - 2x, + x;, - x, = -1 20 2x,4+3x, +x;,—x, =1,
o= 2x, + x, + 5x, = 5. 3x,+2x, +x; +2x, =5.
3amaua 2
HccnenoBaTh 1 HailTH o0Iee peleHrue CUCTeMbI TMHEHHBIX OJHOPOAHBIX YPaBHEHUH.
Howmep CucreMa JJMHENHBIX YpaBHEHUI Howmep CucreMa JMHEHNHBIX YpaBHEHUN
Bap. Bap.
3x, +3x, + 5x, = 2x, =0, X =X, —4x; +9x, =0,
1 2x, +2x, +8x, - 3x, =0, 11 x, +2x, —4x, =0,
2x, +2x, +4x, —x, =0. 2x, —3x, + x, + 5x, =0.
Tx, —=3x, +7x, +17x, =0, x,—3x, —4x;+x, =0,
2 8x, —6x, —x, —5x, =0, 12 5x, —8x, —2x; +x, =0,
4x, —2x, +3x, +7x, =0. —2x,—x, —10x; =5x, =0.
x, +4x, =3x, + 6x, =0, 7x, +5x, =3x; +x, =0,
3 2x, +5x, +x, = 2x, =0, 13 3x,+2x, —3x; +2x, =0,
x, +7x, —10x, + 20x, =0. X, +x,+3x,-3x, =0.
2x, —x, +3x, —7x, =0, 2x, +2x, +8x; =3x, =0,
4 6x, —3x, + x, —4x, =0, 14 3x,+3x, +5x;, -2x, =0,
4x, —2x, +14x, = 31x, =0. 2x, +2x, +4x;—x, =0.
2x, +5x, +x; +3x, =0, X, +x,—=3x;+2x, =0,
5 4x, +6x, +3x; +5x, =0, 15 2x, —3x, +x;,—x, =0,

4x, +14x, + x, +7x, =0.

4x, —x, =5x;+3x, =0.




Howmep o o Howmep N N
Cucrema MMHEHHBIX ypaBHEHUN Cucrema MMHEHHBIX ypaBHEHUN
Bap. Bap.
3x, +2x, +2x; +2x, =0, X, +3x,—x;+2x, =0,
6 2x, +3x, +2x; +5x, =0, 16 2x, +5x, —8x; —5x, =0,
9x, +x, +4x, —5x, =0. X, +4x,+5x, +x, =0.
9x, —3x, +5x, +6x, =0, 3x,—2x, =5x;, +4x, =0,
7 6x, —2x, +3x; +x, =0, 17 6x, —4x, +4x,+3x, =0,
9x, + x, + 4x, —5x, =0. 9x, —6x, +3x; +2x, =0.
2x, +x, + 7x; +3x, =0, 5x,—5x, +10x; —x, =0,
8 4x, +2x, +3x, +2x, =0, 18 Sx,+x,+7x;+x, =0,
4x, +2x, +x; +2x, =0. x, +7x, +4x;+3x, =0.
3x, +2x, +5x; +4x, =0, 7x, +5x, +3x, +6x, =0,
9 2x, +3x, + 6x;, +8x, =0, 19 2x, —x, —x; +4x, =0,
x, —6x, —9x, —20x, =0. x, +8x, +6x; —6x, =0.
3x, —2x, +x; —4x, =0, 4x, —x, +x,+x, =0,
10 2x, —3x, = 2x; +x, =0, 20 3x,+2x, —2x; +x, =0,
4x, —x, +4x; —9x, =0. 9x, +6x, +x; +3x, =0.

Kparkoe onucanue u perjiaMeHT BbIIOJIHEHHSA

KonrponsHast pabora 1 mo Tteme "JluHeiiHas anreOpa" BBINOJHIETCS CTYIACHTaMHU
CaMOCTOSITENILHO BO BHEAYAUTOPHOE BPEMsI U JJOJDKHA OBITh CllaHa MPETOAABATENI0 Ha IPOBEPKY 10
3auéTHOM Henenu. Ha BbIMOIHEHNnE KOHTPOIbHOM paboThl oTBoAMTCs 18 wacoB. Homepa BapuaHTOB
KOHTPOJIbHBIX 33124 ONPEAEISIOTCS C TOMOILBIO Ta0IULIbI 1, MpuyeM HOMEp BapHaHTa KOHTPOJIbHON
3agaun 1 HaXOAUTCS MO MepBoi OyKBe (paMUIIMM CTYICHTA; a HOMEP BapuaHTa KOHTPOJIBHOH 3a/1a4un
2 HaXOIUTCS 1O MEepBOM OYKBE UMEHH CTYZCHTA.

Tabmuma 1
bykBa A b B r Ji| E.E K,3 u K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 IT P4 C | T,u1 v (ORC] X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBHINOJTHEHUU KOHTPOJBHBIX PabOT HEOOXOIUMO CTPOTO MPHIEPKUBATHCSA YKA3aHHBIX
HIKe npaBui. PaboTel, BbIMONHEHHbIE 0€3 COONIOAEHUS 3TUX MpaBWi, HE 3aYUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY JUIA EPepadOTKH.
1. Kaxnas KOHTpoJsibHas paboTa 10JIKHA OBITh BBINOJIHEHA B OTJCIBHON TETPAAM B KJIETKY CHHUMHU
WIA 4YepHbIMH depHHiIamMu. HeoOXxonumo oCTaBiATh MO MIMPHHON 4 - 5 cM 1 3aMedaHuid
peLEeH3eHTa.
2. B 3aronoBke pa®oTbl Ha OOJIOKKE TETpaad IOJDKHBI OBITH SICHO HAmMCaHbl (paMHIUS, UM U
OTYECTBO CTYIEHTA, Ha3BaHME IUCLMILIMHBI, HOMEP KOHTPOJIBHOM pPabOTHI; 37€Ch K€ CIeNyeT
yKa3aTh Ha3BaHHE y4eOHOTO 3aBEACHUS, ATy OTCBHUIKM pabOThl B MHCTUTYT U aJpec cTyneHTa. B
KOHIIE pabOThI ClIeyeT MOCTaBUTh ATy €€ BBIIIOJIHEHUS U OANUCH CTYCHTA.
3. B paboTy A0KHBI OBITH BKJIIOUEHBI BCE 33[]a4i, YKa3aHHBIE B 33JJaHUU, CTPOTO IO MOJI0KEHHOMY
BapuaHTy. Pemenus 3ana4 Hafo pacnonaraTs B OPSAKE BO3PACTaHUSA UX HOMEPOB.
4. Ilepen penieHneM Kaxa0W 3aa4y HAJ0 MOJHOCTHIO BINKCATh €€ ycioBue. Eciau ycnoBue 3a1aun
uMeeT oO0mIyr0 (GOPMYIHPOBKY, TO, TEPEMHChIBas €ro, CjieayeT oOIuMe aHHbIE 3aMEHUTH



KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He crenyer mnpuctynaTh K BBIIOJHEHUIO
KOHTPOJIBHOTO  3aJaHusi, HE PEIMB JOCTATOYHOIO KOJMYECTBa 3aJad 10 MaTepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/lanni0. ONBIT TOKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTH TY HIIH
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/1aHuUs BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIMIOJIHUI 3TO TpeOOBaHUE.
5. B mpopeneH3upoBaHHoii paboTe CTYICHT AOKEH UCTIPABUTHh OTMEUEHHBIC PEIICH3EHTOM OITMOKU
Y YYECTb €r0 PEKOMEHIAlINK U COBETHI. PelieH31H MO3BOJISIOT CTYIEHTY CYJUTh O CTENIEHU YCBOCHUS
COOTBETCTBYIOIIIETO pa3jiesia Kypca; yKa3bIBalOT Ha UMEIOIINECS y Hero MPOoOeIbl, Ha JKenaTeIbHOe
HampaBiieHue paboThl; MOMOTalT CHOPMYIUPOBATH BOMPOCH Ui TIOCTAHOBKHM WX MeEpen
npenoaaBareneM. 3auTeHHbIE KOHTPOJIbHBIE PA0OTHI MPEABSBISIOTCS CTYICHTOM IPHU Cade 3a4eTa
WJIU DK3aMEHa.

Kpurepumn oneHku:
- OLICHKA «3aYTEHO» BBICTABJISIETCS CTYIEHTY, €CJIM IPABUIIBHO BBINIOJIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4TEHOY» BBICTABIISAETCS CTYJICHTY, €CJIU MPAaBUIBHO BBINMOJHEHO MeHee 70 % 3agaHuid.

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

(HauMeHOBaHUE OYEHOYHO20 CPedCmaa)

TunoBble npuMepsbI 3aJaHNI

3amaua
ITo xoopaunaram BepiuH nupamuasl ABCJ] cpenctBamu BEKTOPHOM areOpbl HAUTH:

1) nnuns! pedep AB u AC;

2) yron mexay peopamu AB u AC;

3) mnowmans rpanu ABC;

4) npoexnuro Bektopa AB u AC;

5) 00beM MHpaMHIBL.

Howmep | Koopaunate! Toukn | Koopaunatel Toukn | Koopaunate!l Toukn | KoopanHatel Touku
Bap. A B C Jil|
1 (1;2;3) (-1;3;6) (-2:4;2) (0;5;4)
2 (-1;2;0) (-2;2;4) (-3;3;0) (-1;4;2)
3 (2;2;3) (-1;2;0) (053;3) (2;4;-5)
4 (0;-1;2) (-1;-1;6) (-2;0;2) (0;1;4)
5 (3;0;2) (2;0:6) (1;1;2) (3;2;4)
6 (0;2;-1) (-1;2;3) (-2;3;-1) (0;4;1)
7 (2;3;2) (1;3;6) (0;4;2) (2;5;4)
8 (1;0;2) (-2;0;6) (-3;152) (-1;2;4)
9 (2;0;3) (1;057) (0;1;3) (2;2;4)
10 (-2;153) (-1;1;3) (2;0;2) (2;0;4)
11 (2;4;-6) (153;5) (05-3;8) (3;2;3)
12 (-2;3;5) (1;-3;4) (7;8;-1) (-1;2;-1)
13 (1;3;5) (0;2;0) (5:7:9) (0;4;8)




Howmep | Koopaunartsl Touku | Koopnunatel Toukn | Koopaunatsl Touku | KoopauHaTel TOUKH
Bap. A B C il
14 (3;-5;2) (4;5:1) (-3;0;-4) (-4;5;-6)
15 (4:5:2) (3;0:1) (-1;4:2) (5:7:8)
16 (5;1;0) (7:0;1) (2;1;4) (5:5:3)
17 (4:2;-1) (3;0;3) (8;0;4) (55-1;-2)
18 (4:-3;-2) (2:2:3) (-15-2:3) (25-2:-3)
19 (3;L;1) (1;4;1) (L1;7) (3;-4;-1)
20 (2;2;0) (-2;35-2) (2;-3;3) (1:555)

Kparkoe onucanue u perjiaMeHT BbIIOJIHEHHSA

KonrponsHast paGora 2 mo Teme "BektopHast anrebpa" BBINONHSACTCS CTYJCHTaMHU
CaMOCTOSITEJILHO BO BHEAYAUTOPHOE BPEMsI U JJOJDKHA OBITh CllaHa MPETOAABATEN0 Ha IPOBEPKY 10
3auéTHOM Henenu. Ha BhIOMHEHHE KOHTPOJIBHON paboThl oTBoauTCA 18 yacoB. Homep BapumanTta
KOHTPOJIbHOH 3a/1a4M ONpeNesieTcs Mo NepBoi OykBe (paMMINU CTYI€HTa ¢ IOMOIIbIO TaOIUIb 1 .

Tabmuma 1
BbykBa A b B r Ji| E.E K3 4 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0.4 I1 P4 CI | T,I1 v ((OXC] X110
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOJHEHUH KOHTPOJIBHBIX padOT HEOOXOAWMO CTPOrO MPUACPKUBATHCS YKa3aHHBIX
HUKC TIpaBuUJIL. PaGOTBI, BBITIOJIHCHHBIC 663 CO6JHOI[€HI/I5I 9THUX IpaBUJI, HC 3aYUTBIBAOTCA U
BO3BPAIAIOTCS CTYACHTY IS TepepadOTKH.
1. Kaxxnast KoHTposibHas paboTa 10JIKHA OBITH BHIMOJIHEHA B OTJCIBHON TETPAAM B KJIETKY CHHUMHU
WM YepHBIMH 4YepHUIamMu. HeoOXomauMo OCTaBIATh MO MUPHHOW 4 - 5 cM I 3aMeYaHui
peLeH3eHTa.
2. B 3aronoBke pabOTHl Ha OOJIOKKE TETpaau JOJDKHBI OBITH SICHO HAMHMCaHbl (GpamMuIus, UM H
OTUCCTBO CTYACHTA, HA3BAHHUC OUCHUILIJIMHBI, HOMCP KOHTpOJIbHOﬁ pa6OTI>I; 3ACCh KC CIICAYCT
yKa3zaTh Ha3BaHUE y4eOHOIO 3aBe/EHHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT U aJpec cTyaeHTta. B
KOHIIC pa6OTI>I CJICAYCT IMOCTABUTH JATy €€ BBIIIOJIHEHUS U MmoArnucChb CTYACHTA.
3. B paboTy A0mKHBI ObITH BKIIIOYEHBI BCE 3a]a4, yKa3aHHBIE B 3a/IaHUU, CTPOTO I10 TOJ0KEHHOMY
BapuaHTy. Pemenns 3ana4 Halo pacnosararh B IOpsAKE BO3PACTAHUS UX HOMEPOB.
4. Ilepen penieHueM Kax 01 3a1a4l HaJ0 MOJHOCTHIO BhINIUCATh €€ ycinoBue. Eciu ycnoBue 3amaun
uMeeT o0y (OpPMYITHpPOBKY, TO, MEPEMUCHIBAas €ro, CIeAyeT OOIIHe JJaHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA M3 CBOEro BapuaHTa. He cienyer mnpucTynath K BBIITOJHEHHUIO
KOHTPOJILHOTO  3aJaHusi, HE pElIMB JOCTAaTOYHOrO KOJMYEeCTBa 3ajJady 1o MaTepualy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHu0. OIbIT TOKa3bIBAET, YTO YAIE BCETO HEYMEHHE PEIIUTh TY WIN
HWHYIO 3a/1a4y KOHTPOJIbHOT'O 3aJIaHUs BBI3BIBACTCA TCM, YTO CTYJICHT HC BBIIIOJIHUJI 3TO Tp€6OBaHI/I€.
5. B mpopenieH3upoBaHHOM paboTe CTYIEHT AOKEH UCIPABUTh OTMEUEHHBIE PELIEH3EHTOM OLIMOKU
" Yy4CCTb €ro pCKOMCHIAlIUU U COBCTHI. PGHGHBI/II/I MO3BOJIAIOT CTYACHTY CYAUTH O CTCIICHHU YCBOCHU A
COOTBETCTBYIOILIETO pa3jieyia Kypca; yKa3bIBalOT Ha UMEIOIIMECS y Hero MpoOelbl, Ha JKenaTeabHoe
HampaBjeHue pPabOThI; IMOMOTalT CHOPMYIUPOBATH BOMPOCHI JUIsI TIOCTAHOBKUM HUX Tepen
npenojaBaresieM. 3auTeHHbIE KOHTPOJIbHBIE PA0OTHI MPEABABIAIOTCA CTYIACHTOM IPHU cade 3a4eTa
WJIU DK3aMeHa.

Kpurtepun onenkn:




- OLICHKA «3aYTEHO» BBICTABJISETCS CTYIEHTY, €CJIM IPABUIIBHO BBINIOJIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4TEHOY» BBICTABIISETCS CTYJICHTY, €CJIU MPAaBUJIBHO BBINMOJHEHO MeHee 70 % 3agaHuid.

7.2.3. KoutpoJbHas padora 3 no reme ""AHajgauTu4yeckas reomerpus"
(HauMeHOBaHUe OYEHOYHO20 CPedCmaa)

Tunossie npuMepsl 3a1aHU
3amgauya 1
Mansl  xoopauHatel BepmMH TpeyronbHuka ABC. CocraBUTh ypaBHEHHUS CTOPOH
TPEYrojbHUKA, MEIUAaHbI, BBICOTBl U OMCCEKTPHUCHI yria A, a Takke MPSAMbBIX, NPOXOIAIIUX Yepes3
BEPILMHbBI TPEYrojJbHUKA WU MapajUIebHBIX €ro CTOpoHaM. HalTM NnuHY BBICOTBHI, MEIUAHbl U
OUCCEKTPHUCHI.

Howmep KoopmHatsr KoopmHaTe! KoopmHatsr
Bap. TOUKH A Touxkn B Toukn C
1 (1:2) (3:4) (-1;2)
2 (4:2) (-3:6) (2:3)
3 (-3:1) (-2;4) (1:3)
4 (2:3) (-5:3) (-1;0)
5 (0:4) (-5:-1) (2:2)
6 (-1,2) (3:-2) (1:4)
7 (3:4) (2;1) (-2:-3)
8 (-41) (0;5) (4:2)
9 (5:0) (2;2) (-2:3)
10 (-3:2) (-1:5) (3:2)
11 (1;3) (-2:4) (-3;1)
12 (-2:3) (-5:-2) (1;2)
13 (-5:-1) (2:2) (0:4)
14 (0:5) (1;2) (3:-2)
15 (1:4) (3:-2) (-5:4)
16 (3:2) (-1:5) (-3:-3)
17 (-2;-1) (3:4) (-1:2)
18 (4:2) (6:-3) (2:3)




Howmep Koopaunatsl Koopaunatsr Koopaunatsl
Bap. TOYKU A TOYku B touku C
19 (0;2) (1;5) (-2;-2)
20 (2:3) (4:5) (1;2)

3amaya 2

CocTaBUTh ypaBHEHUE IUIOCKOCTH P, MpoXoadIlel yepe3 TOUKy 4 NepIeHAUKYIIPHO BEKTOPY

N
BC . Hanucatp ee oOuiee ypaBHEHHE, a TaKK€ HOPMAaJbHOE YpaBHEHHE IUIOCKOCTH B OTpE3Kax.
CocraBuTh ypaBHEHHME IIIIOCKOCTH P, mpoxopsmen depe3 Ttoukun A4, B, C. Haiitu yrom mexny

mwiockoctsamu P u F,. Halitu paccrostaue ot Touku // 10 miockocTu P.

Homep | Koopaunatel Toukn | Koopaunats! Touku | Koopaunatel Touku | KoopauHatsl ToUku
Bap. A B C il
1 (2:5;3) (1;3;5) (0;-3;7) (3;2;3)
2 (-2;3;5) (15-3;4) (7;8;-1) (-1;2;-1)
3 (1;1;2) (2;3;-1) (2;-2;4) (-1;2;2)
4 (1;3;5) (0;2;0) (5:7,9) (0;4;8)
5 (3;-5;2) (4;5;1) (-3;0;-4) (-4;5;-6)
6 (4;5;2) (3;0;1) (-1;4;,2) (5;7:8)
7 (5;150) (7;0;1) (2;1;4) (555;3)
8 (4;2;-1) (3;0:4) (0;0:4) (55-15-3)
9 (4;-3;-2) (2;2;3) (-15-2:3) (2;-2;-3)
10 (3;1;1) (1;4;1) (1;1,7) (3:4;-1)
11 (1;2;3) (-1;3;6) (-2;4;,2) (0;5;4)
12 (0;-1;2) (-1;-1;6) (-2;0;2) (0;1;4)
13 (2;3;2) (1;3;6) (0;4;2) (2;5;4)
14 (1;0;2) (-2;0;6) (-3;1;2) (-1;2;4)
15 (2;0;3) (1;0;,7) (0;1;3) (2;2;4)
16 (0;,2;-1) (-1;2:3) (-2;3;-1) (0;4;1)
17 (2;2;3) (-1;2;0) (0;3;3) (2;4;-5)
18 (-2;-2:3) (1;2;5) (0;1;0) (2;6;4)
19 (-2;1;3) (-1;1;3) (2;0;2) (2;0;4)
20 (-152;0) (-2;2;4) (-3;3;0) (-1;4,2)

3amaya 3




[Ipsmast / 3amaHa B mpocTpaHCTBe OOMIMMHU ypaBHEeHUsIMH. HammcaTh ee KaHOHHUYECKUE U
napaMmeTrpuueckue ypaBHeHus. COCTaBUTh ypaBHEHHE NpsAMOIl /|, mpoxopdumed depe3 Touky M
napajuieIbHO MPSMOW / M BBIYHUCIUTH PACCTOSIHUE MEXAy HUMH. Halitu mpoekinuto Touku M Ha
npsAMyIo / 1 TOUKY IiepeceueHust npsiMoi / v miockoctu P.

Homep OOGmue ypaBHEHHE KoopauHaTs O6Le ypaBHEHNE
Bap. psiMoit / TOYKH M TIJIOCKOCTH P

1 {;‘x—+3;’y+_2;—+52==0,0' (1;2;3) 2x-3y+4z-6=0
2 {i i 215-1) X—Ty+4z-1=0
3 {ix—_3iy+_zz+z3+_6o_, > (0;25-1) x=2y+3z-4=0
4 {21 J: 331 1 ZZZ+_61:00.’ (2;0;-1) x+y+z+4=0
: {;;—5:;—2; ; 2 Z 3 (2;0;-3) Tx+y—4z-5=0
6 {iﬁ IO (05-151) 2x—Ty+3245=0
7 {i i i t ;z_fzzzoz), (0;3;1) x+6y-3z+8=0
8 {i Y (-1;0:3) X=2y+52-6=0
? {ix—+3iy_+zj I 36 : (()),’ (-1;1;0) x+2y—z+5=0
10 {;‘;fi DU 2:1;1) Sx—y—z+1=0
1 {;Cx_jj: Iy (-1;2;-3) Axty+3z41=0
12 {7+ +y5—y > 2+21+=10:. " (2;0;3) 2x=5y-2z-6=0
13 {;x_—:;;}y_fi: Ziz’_ (3:2;-1) 3x—y—2z+1=0
14 {gf_yy_fi o (0:-2; 1) Ax—6y+z+1=0
15 {ii}i:i;i:gi (-1,25-1) 6x—3y+z-2=0
16 {ix—_63yy++22_z 2+:6 0:. > (0;1;-3) x+5y+2z+3=0
LA I PP a-13) 2x47y-2-3=0
18 {i NIy (-3:3:1) x5y -2243=0
19 {;;f;;ffz L, -1;1;3) 2x—4y+z-2=0
20 {ix+_y2+yz_+27z _ 3,: > (0;1;-1) 6x+7y—6z+1=0

KparTkoe onucanue u perjiaMeHT BbIIOJIHEHHUSA

KontponbHast padora 3 mo teme "AHanuTU4ecKas reoOMeTpus’ BBIMOIHACTCS CTYJCHTaMHU
CaMOCTOSITENILHO BO BHEAYAUTOPHOE BPEMsI U JJOJDKHA OBITh CllaHa MPETOAABATEN0 Ha IPOBEPKY 10
3auéTHOM Henenu. Ha BbIMOIHEHNnE KOHTPOIbHOM paboThl oTBoAMTCs 18 yacoB. Homepa BapuaHTOB
KOHTPOJIbHBIX 3aJjau ONPEJEIIAIOTCS C MOMOILBIO TabauIbI 1, MpruueM HoMep KOHTPOJIbHOM 3a1aun 1



HAXOJUTCS 1O TepBoi OykBe (aMWIMU CTyAEHTa;, HOMEp BapuaHTa KOHTPOJBHOW 3amauu 2
HAXOJUTCS MO MepBoii OyKBe UMEHHU CTYyJIEHTa; HOMEp BapHaHTa KOHTPOJBHOM 3a7aun 3 HaXOAUTCS
10 IEpBOI1 OyKBE OTYECTBA CTY/ICHTA.

Tab6mumna 1
Byksa A b B r )| EE | X3 U K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0,4 I PY | CII | T, Vv D0 | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBHINOJHEHUU KOHTPOJBHBIX PabOT HEOOXOIUMO CTPOTO MPHICPKUBATHCSA YKa3aHHBIX
HIKe npaBui. PaboTel, BbIMONHEHHbIE 0€3 COONIOAEHUS 3TUX IpaBWi, HE 3aYUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul NEPEepadOTKH.
1. Kaxnast KOHTpoJsibHas paboTa 10JIKHA OBITh BBINOJIHEHA B OTJECIBHON TETPaaAM B KJIETKY CHHUMHU
WIA 4YepHbIMH depHHIamMu. HeoOXxonumo OoCTaBiATh MO MIMPHHON 4 - 5 cM I 3aMedaHuid
pEeLEeH3eHTa.
2. B 3aronoBke pa®oTbl Ha OOJIOKKE TETpaad IOJDKHBI OBITH SICHO HamucaHbl paMHIus, UM U
OTYECTBO CTYIEHTA, Ha3BaHME IUCLMILJIMHBI, HOMEP KOHTPOJIBHOM pPabOTHI; 37€Ch K€ CleNyeT
yKa3aTh Ha3BaHHE y4ueOHOTO 3aBEACHUS, ATy OTCHUIKM pabOThl B MHCTUTYT U ajpec cTynaeHTa. B
KOHIIe pa0bOTHI ClIeyeT MOCTaBUTh ATy €€ BBIIIOJIHEHUS U OANUCH CTYCHTA.
3. B paboTy A0KHBI OBITH BKJIIOUEHBI BCE 33[]a4, YKa3aHHBIE B 33JJaHUU, CTPOTO IO TOJI0KEHHOMY
BapuaHTy. Pemenus 3ana4 Hafo pacnonaraTs B OPSAKE BO3PACTaHUSA UX HOMEPOB.
4. Ilepen peuieHneM Kaxa0W 3aaui HAJ0 MOJHOCTHIO BBINIKCATh €€ ycioBue. Ecinu ycnoBue 3a1aun
uMeeT OoO0mIyr0 (GOPMYIHPOBKY, TO, TEPEMHChIBas €ro, CjieayeT OOIMe IaHHbIE 3aMEHUTH
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He cienyer mnpuctynate K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE pEIIMB JOCTATOYHOTO KOJMYECTBA 3a7ad II0 Marepuainy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHH0. OIBIT IOKa3bIBAET, YTO YAIIE BCETO HEYMEHUE PELINTD TY WIIN
MHYIO 337]a4y KOHTPOJIbHOTO 331aHNUs BBI3BIBACTCS TEM, UTO CTYJEHT HE BBIIIOJIHMII 3TO TpeOOBaHHUE.
5. B npopeneH3npoBaHHON paboTe CTYIEHT JODKEH HCIIPaBUTh OTMEUEHHBIE PELIEH3EHTOM OIIMOKU
Y Y4€CTb €T0 PEKOMEHIALINU U COBETHI. PELIEeH3MH MIO3BOJISAIOT CTYACHTY CYAUTh O CTEIICHU YCBOCHUS
COOTBETCTBYIOIIETO pa3jieia Kypca; yKa3blBalOT Ha MMEIOLIMECS Y HEro MmpoOesbl, Ha JKeJlaTelbHOe
HalpaBlIeHue pPabOThl; MOMOTalT C(HOPMYJIUPOBATH BOMPOCHl JUIsl TOCTAHOBKU HX Tepen
Iperno/iaBaTeseM. 3auTeHHbIe KOHTPOJIbHBIE Pa0OThI MPEABSABISAIOTCS CTYACHTOM IPH Claye 3auera
WM DK3aMCHA.

Kpurtepun onenkn:
- OLICHKA «3a4TE€HOY BBICTABIISIETCA CTYJAEHTY, €CJIM IPaBUIIbHO BBIMOJHEHO HE MeHee 70 % 3a1anuii;
- OLICHKA «HE 3a4TEHO» BBICTABIIAETCS CTYJEHTY, €CJIU MPAaBUILHO BhINOIHEHO MeHee 70 % 3amaHuii.

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

Tunossle npuMepsl 3a1aHUH

3anayva 1
[TocTpouts rpaduku GyHKINHA

Howmep

Bap. DOyHKIMHU

1 y==3x"+10x-3, y=In(—x)+1, y:cosg—], y=x"+]x.




Howmep

Bap DOyHKIMHU
2 y==-2x"+5x—1, y=In(x-2), y=cos2x+2, y:x-‘x—l‘.
3 y=—4x"+17x—4, y=In(x+2), y=sin2x+1, yzxz—‘x‘.
4 y=-5x"+26x-5, y=In3x+2, y=sin2x-2, y:x-‘x‘.
5 y=2x"+3x-2, y=In(2-2x), y=—cos2x, y=x-‘x+]‘.
6 y=3x"+8x-3, y=In2x+3, y=—sin2x, y=x+2‘x‘+1.
2 X ‘x‘
7 y=4x" +15x—4, y=Inx+3, y:c0s§+1, y=-—.
X
8 y=5x"+24x-35, y=In(-3x)+1, y:sing—Z, y=e.
9 y==2x"+3x+2, y=In(x—4), y:Sin§+1, y=ln‘x‘.
10 y==-3x"+8x+3, y=In(—x)+2, y:cosg—Z, y:Sin‘x‘.
11 y=6x"-5x+1, y=—Inx+2, y=—sin§, y:e‘x”‘.
12 y==2x"+7x-3, y=—Inx+1, y:—cosg, y=ln‘x—]‘.
13 y==2x"+1Ix-35, y=-In(x-1), y=sin(2x—%), y:‘xz—x‘.
2 . T 1
14 y=3x"-7x+2, y=2Inx+2, y=—sin(x+—), y= :
3 |x + 2]
15 y=-3x"+13x—4, y=—Inx-2, y=—cos(x—§), y=x‘x‘+4.
16 y=-3x"+13x—-4, y=—Inx-2, y:_x+2, y=x‘x‘+4.
2x-=2
2 x . V4 1
17 y=3x"—-7x+2, y=—e " +2, y=—sin(x+—), y=——o.
3 ‘x+2‘
18 y==-2x"+11x-35, y:3x_4, y=—e", y=—In(x-1).
x+2
19 y==-2x"+7x-3, y:cosz, y=3x+3, y=Inx-1
2 x+1
— 2 . X _ X _ ‘x+2‘
20 y=06x" —5x+1, y:—smz, y=—e +1, y=e"".

3agaua 2
3anucarh ypaBHEHUS KPUBBIX B MOJIIPHBIX KOOPAWHATAX U TOCTPOUTH UX




Homep —
Bap. F(x.y)=0
1 y==5x, x’+y’ =3, X’ +y’ ==20x, x’ +y’ =15y.
2 2 2 2 16 2 2

2 x=—4y, x’+y =200, x +y :?x, X +y =-14y.
3 x=2y, x’+y =169, x> +y° =—12x, x’ +y° =0,8y.
4 x—y=8, x"+y’ =121, x’+y’ =-14x, x’ +y’ =0,6y.
5 x+y=1 x>+y’ =125, x2+y2=§, x’+y’=12y.
6 x=35 x"+y° =100, x’ +y’ =-9x, x’ +y’ =10y.
7 x=x, x’+y° =16, x’+y’ =3y, x’+y’ =3y.

8 xz%, x’+y’ =81 x*+y’ =12x, x’+y’ =-10y.
9 x:%, x'+yi =64, X’ +y’ =-8x, x’+y’ =04y.
10 y==3, x+y' =49, x’+y’ =-5x, x’+y’ =6y.
11 x=-3, x"+y° =36, x’+y’ =5x, x’+y° =—6y.
12 yzé, x’+y° =25 x"+y’ =—4x, x’+y’ =5y.
13 x=—1, x"+y’=9, x> +y’ =3x, x’+y’ =—4y.
14 y=05 x"+y’ =12, x’+y’ =x, x’+y’ =-y.
15 x=05 x>+’ =~/3, X’ +y’ =—x, x’+y’ =12y.
16 x=1, x’+y’ =3, x"+y’ =4x, x’+y’ =5y.

17 y=3, x+y' =4, X’ +y’ =4x, x’+y’ =5y.

18 x=3 x"+y' =5 x"+y'=6x, x’+y’ =7y.

19 y=5 x"+y'=6, x’+y’ =7x, x’+y° =8y

20 x=5 x"+y' =7, x+y =8x, x’+y° =9y

3amaua 3
BBI‘-II/IC.HI/ITB Hpelleﬂbl




Howmep

Bap. [Ipenemns
1)lim5x2_]]x+2'2) (1- x)(]+x) 3 lim sin (x+]0)
| x—2 ,/7+x_3 ’ x—>oo 5x _ xalo / 8
4x—-1
4) lim[x—”j -5y limx(In(x—10) - Inx ),
X—>0 x_|_3 X—0
2 2 2
N lim4x 9x + 2 lz’m\u x° +5x -3y lim tg(x+5)
2 NG RIS < B <N
9x—1
4) lim(5x+3) 5 limxin X
om\ §x — —e 84X
. 3xX°+11x—4 AT —x-8x’ . 1g(x=5)
1) lim ;2) lim ;s 3) lim
3 o4 8+ x -2 e 3x+2 02— \/—
4) lzm(3x+5) 5 5) limxlnx_
3x+1 ¥ x+3
2 _ 3 _ 2_ 3 _
. lim3x +8x 3;2 / I—-x" —x - 3) Zl,msm(x 4)’
4 x—-3 3_ /6_x X—>00 X+ x—4 x_3_]
4) ] [4x+ ]j 5) limxIn
—o x_2 X—®© X —
3 +5x-2 YI-x° +x° x’ X
1) lim s 2) lim——————3) lim
)x—>72 Z_Jm )x—wo (x+1)2 ) 0 gin 3x
5 25741
4 lzm(5x+6] ) 5) limxIn +7.
X—0 5x_] X—>00 X —
2 2 4 .
. lim3x +2x—1 )lim2x ++/x —3; 3 li arcszzn(x+2)'
x——1 /5+x_2 x—® m x—0 X +2x
6 p
4) Zim(3x+2jx 71; 5) limx(In(x—6 )—Inx).
x>0 3x_3 X—®
22 . 2 3[.3 . 2
) lim X +5x 3; 2 lim\/x +1+4/x +I}_ 3 ll_msm(.?x +x);
; x—-3 /]2+x_3 X—>0 X x—0 ]—COSZX
2 x
4) lim[2x2 +1j ;5 limx(In(x+3)—Inx).
X—>00 X +4 X—0
3 2—13 4 e F (1 —
8 D lim> T lime0,5) - 3y i S 2X)

x—>4 4 l X—»00

xaé 4.x2 -1




Howmep

Bap. [Ipenemns
3x-1
4) lim(2x+'j) ;S limx(In(x+6)—Inx).
3x°—10x+3 el tgx + sinx
1 lim S lim(0,5) 7 3) lim ;
o )xAS 3—A6+x )x%oo( ) )xeo /x2+a2_a
4) lim(x+§j | ;5 limx(In(x—5)—1Inx).
X—>0 + X—>00
x+/x .
x4+ . _
1) lim=——— == Sx —7x+ ;) lim2¥ 1 3) limM;
x—2 5 / +x X—>0 x—1 \/__]
10 2 5x°—6
X +3 _
4) sz( 4j ;5) limx(In(x+5)—Inx).
X—>0 x — X—>00
1)ll,’n_?)c2—4)c+1 2 lim UxP +1+x -3 lim Nsinx
—— im
. x—1 \/m_ x—>® \/XT x—0 \/F ]
—x?-2
4) lim 2x2+5 : 5y limx(In(x+5)—Inx).
X—>0 2x +3 X0
) lim 2x° +9x -5 > lim 3x 30 sinlv/x — x
im '
107 x5 R e 1 T 12X
12 2
3 2 ] x°+2
4) lzm( 2) ;5) limx(In(x—4)—Inx).
X—>00 x — X—>0
1) llm3x RELEAEN 2) lim 2 ;3) limtgx._\/; :
s o5 2-x—1 T i g 18 47 T 0 sinSx
2 1-x°
4) lim(xz +j) ;S limx(In(x+4)—Inx).
X—>0 + X—>00
2 . 2 2
N lim2x +5x 3; 2 h_mx+«/x +6; 3 lim tg(2x +x) .
" =312+ x -3 oo Ax+ 1 =0 \x? + 1 —sinx
4) lim[ 4x j 5) limx(In(x—2)—Inx).
xX—>0 4x_] X—>00
2x7 +3x-2 \Vx’ n(x’ —
1) lim Ao ) limw; 3) [Z‘mw-
s X2 2_% x>0 3\/;+x =0 X-1gtx

4) lim( 2x ) ;5 limx(In(x+2)—Inx).
x—® 2x_+_6 X—>0




Howmep

Bap. [Ipenemns
2x’ +x—1 J4x? ?
1) lim X +Xx -2 lim 4x” +1+x -3 lim tg(x +x),
16 N we o \Ix? =5 0 x-sin3x
4) lim[ 3x ) ;5) limx(Inx —In(x—6)).
X—0 3x_|_2 X—>0
2x7 —1Ix+5 NES - '
by lim 2 XS N A LAy, ST
' =5 5 —x = A+ 8 NI
2x+1
4) lim(6x+ I) ;5) limx(Inx —In(x+6)).
X—>0 6x_2 X—>0
2% —9x+4 e tg 5
1) limi ) lim ———— X X :3) lim———=—
18 x—4 8x_4\/_ X—>0 _ x—0 lx _|_] ]
4) lim(iwr 3) ;5 limx(Inx —In(x+6)).
X—>0 x_ X—>0
_2x" =7x+3 Ux’ +9 —x _sin7x
D) lim—————— 2) lim————= 3) lim
19 =3 \3x -3 o Ix? + 4 =07 —Nx+49
3x-8
4) li (””j -5y limx(Inx—In(x+5)).
X—® 5x_2 X—>0
2x° = 5x+2 NES
y lim 2 22T ZimLZx 3) lim—80%
20 x—2 3x_\/g X—® /x +4 x—0 6 /x+3
2x+3
4) lim(';x 2) 5) limx(Inx —In(x—4))
X—>00 x_
3anava 4
HccnenoBaTh Ha HEPEPHIBHOCTH (DYHKIIMH U TIOCTPOUTh HX TpaduKu
H];);\ffp OyHKIUU
: 3e42 x’, —n<x<-2;
1 l)y:—x BEARs ; 2)y—|x 4. :3) y=<—x+2, 0<x<0;
x—2 x—4~
3x, 0<x<oo.
C 10x s ‘ +08‘ 2x+5, —o<x<0;
_ X ;
2 l)yzﬁ; y=—"—"—;3) y=12x+3, 0<x<2;
x—9 x+08




Howmep

Bap. OyHKIUU
—x’+1, —0<x<0;
3 l)y_x2—7x+]2_ —‘2x+5"3)y— x+1 0<x<2;
—¢4 77 x5 T ’ ’
g 4, 2<x<om,
2 . <_9.
x°+7x+6 ‘x—ﬁ‘ o PIXE
4 1) y= 7 ;2) y= \/3;3))/: 4x +4, —-2<x<0;
+ —
o 5, 0<x<oo.
, ; ‘ ‘ —-x"+2, -—owo<x<-1
— X
5 1) - 4);+ = 3) y=13x+2, —-1<x<0;
* 2, 0<x<oo.
x’, —0<x<0;
x'—8x+12 x+3
6 1) y= 5 ; =——;3) y=92x+1, O0<x<];
3, I<x<oo.
—3x+1, —0<x<0;
X —7x+10 x+ 5] )
7 1) y= 5 s 3y y=qx +1, O0<x<];
2x, I<x<oo.
g3 ‘ 6\ 2x+ 2, —o<x<—1;
8 1) - T x]+ , ——6; 3) y=<x’—1, —-1<x<1;
3, I<x<oo0.
‘ ﬂ 4x+1, —0<x<0;
— x_
9 yy=2 ‘ix;‘g yy=r i3 y= (x+1)?, 0<x<l;
4, 1< x <o
, . ‘ ‘ x* +1, —0<x<0;
10 yy=2— x6_ D y=l iD= 0<x<l;
x+1, < x<oo.
P 9 —x*+2, —0<x<0;
x_
11 l)y—x hl x4+ ) ——9;3)y: xX+2, O0<x<2;
x_
5, 2<x <o,
x’, —00<x<0;
X+ 8x+12 x—10)
12 1) y= p ; ]0; 3) y=144x, 0<x<3;
+ x—
2x +1, 3<x<oo.




Howmep
Bap. OyHKIUU
, ‘2 1‘ 1-x°, —oo<x<l;
— X —
13 1)y:x 8x+]2,2 y= ;3 y=4x—1, 1<x<4
x—6 2x—1"
x+1, 4<x<o0,
) P 3x+5, —oo<x<0;
— X —
14 1)y=w;2 ‘ ‘ 3)y— 0<x<5;
x—3
S5<x<oo.
, 2x +1, —0<x<0;
15 Hy=> _ZOx;M;z)y:‘ 0<x<lI;
l<x<oo.
4x+35, —0<x<0;
X +5x+6 ‘x—
16 1) y= > \/_ "3) y=<5 0<x<2;
o x+1 2<x<o00,
‘4 ]‘ 4x —1, —o<x<0;
X +5x+6 X+ 5
17 1 , = =<4x" —1, 0<x<1;
) 2 1 )Y
0, I<x<oo.
P ‘5 ]‘ 2x+39 —OO<X<O;
— — X —
18 Hy=> x 5;2)y— ;3) y=1(x-3), 0<x<l;
1 Sx—1
4, 1<x<o0.
, \6 ]‘ 2x+2, —o<x<-1;
— X+
19 1) - 8x+]5, = ;3 y=<4x"—1, —1<x<1;
-3 6x+1
4, I<x<oo0.
‘2 3‘ 0, —o<x<0;
X+
20 1)y al +8x+]5, = 5 3) y=12x, 0<x<3;
5 2x+3
Sx+1 3<x<oo.

KpaTlcoe OMUCAHUEC H PETVIAMEHT BbBINMOJTHCHUSA

Kontponbnas pabora 4 mo teme "BBemeHwe B MaTeMaTHYECKUM aHAIN3" BBIMOTHSACTCS
CTYACHTAaMH CaMOCTOSTCIIbHO BO BHCAYAUTOPHOC BPCMs U NOJIKHA 6I:ITB ClaHa MpCroaaBaTCJI0 Ha
MIPOBEPKY /10 3a4€THOM Heenu. Ha BeImosTHeHne KOHTPOIbHOM paboThl oTBoauTces 18 wacoB. Homepa
BAPHUAHTOB KOHTPOJIBHBIX 3aAa4d OHNpCACIAOTCA € TTOMOIIBIO Ta6JII/II_IBI 1, npuicM HOMCpa
KOHTPOJIbHBIX 3a7ad 1 U 4 HaxonsATcs 1o mnepBoi OykBe (QamMHIMK CTYAEHTa; HOMEp BapHaHTa
KOHTPOJILHOM 3afauyd 2 HaxOAMTCA IO TMepBod OykBe HMEHH CTYAEHTa;, HOMEp BapHaHTa

KOHTPOJILHOM 3a/1au 3 HaXxOJMTCsI 1O TIepBOi OYKBE OTUECTBA CTY/ICHTA.

Tabmuma 1




byksa A b B r )l EE X3 )4 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M HIO | 04 I1 PY | CI | T, vy o0 | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBHINOJHEHUU KOHTPOJBHBIX PabOT HEOOXOIUMO CTPOTO MPHICPKUBATHCSA YKa3aHHBIX
HIKe npaBui. PaboTel, BbIMONHEHHbIE 0€3 COONIOAEHUS 3TUX MpaBWi, HE 3aYUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul EPEepadOTKH.
1. Kaxnas KOHTpoJibHas paboTa 10JIKHA OBITh BBINOIHEHA B OTJEIBHON TETPaAM B KJIETKY CHHUMHU
WIA 4YepHbIMH depHHIamMu. HeoOXonumMo OoCTaBiATh MO MIMPHHON 4 - 5 cM I 3aMedaHuid
pEeLEeH3EeHTa.
2. B 3aronoBke pa®oThl Ha OOJIOKKE TETpaad IOJDKHBI OBITH SICHO HamucaHbl paMHIus, UM U
OTYECTBO CTYIEHTA, Ha3BaHME IUCLMILIMHBI, HOMEP KOHTPOJIBHOM pPabOTHI; 37€Ch K€ CIeNyeT
yKa3aTh Ha3BaHHE y4eOHOTO 3aBEICHUS, ATy OTCBHUIKM pabOThl B MHCTUTYT U ajpec cTynaeHTa. B
KOHIIE pa0bOTHI ClIeyeT MOCTaBUTh ATy €€ BBIIIOJIHEHUS U MTOANUCH CTYCHTA.
3. B paboTy A0KHBI OBITH BKJIIOUEHBI BCE 33[1a4i, YKa3aHHBIE B 33JJaHUU, CTPOTO IO MOJI0KEHHOMY
BapuaHTy. Pemenus 3ana4 Hafo pacnonaraTs B OPSAKE BO3PACTaHUSA UX HOMEPOB.
4. Ilepen penieHneM Kaxa0M 3aa4ui HAJ0 MOJHOCTHIO BBINIKCATh €€ ycioBue. Ecinu ycinoBue 3a1aun
uMeeT OoO0mIyr0 (GOPMYIHPOBKY, TO, TEPEMHChIBas €ro, CjieayeT oOIue aHHbIE 3aMEHUTH
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He cienyer mnpuctynate K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHus, HE pEIIMB JOCTATOYHOTO KOJIMYECTBA 3a7ad II0 Marepuainy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHH0. OIBIT I0Ka3bIBAET, YTO YALIE BCETO HEYMEHUE PELINTD TY WIN
MHYIO 337]a4y KOHTPOJIbHOTO 331aHNUs BBI3BIBACTCS TEM, YTO CTYJEHT HE BBIIIOJIHMII 3TO TpeOOBAaHHUE.
5. B nmpopeneH3npoBaHHON paboTe CTYIEHT JODKEH HCIIPAaBUTh OTMEUEHHBIEC PELIEH3EHTOM OIMINOKU
Y Y4€CTb €r0 PEKOMEHIALINN U COBETHI. PELIEeH3MH IIO3BOJISAIOT CTYACHTY CYAUTh O CTEIICHU YCBOCHUS
COOTBETCTBYIOIIETO pa3jiena Kypca; yKa3blBalOT Ha MMEIOLIHECS Y HEro MmpoOesbl, Ha JKeJlaTelbHOe
HalpaBlIeHue pPaboThl; MOMOTalT C(HOPMYJIUPOBATH BOMPOCHl JUIsl TOCTAHOBKU HX Tepen
IpernoJiaBaTeseM. 3auTeHHbIe KOHTPOJIbHBIE Pa0OThl MPEABSABISAIOTCS CTYACHTOM IIPH Claye 3auera
WM DK3aMCHA.

Kpurepumn oneHku:
- OLICHKA «3aYTEHO» BBICTABJISIETCS CTYIEHTY, €CJIM IPABUIIBHO BBINIOJIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4T€HOY» BBICTABIISETCS CTYJICHTY, €CJIU MPAaBUJIBHO BBINMOJHEHO MeHee 70 % 3agaHuid.



7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS

JTUCIUTLINHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Bomnpocsl k 3a4éTy

Yucnosas marpuna. [leiicTBus HaJ MaTpuLaMu (CI0KEHUE, YMHOKEHUE HA YUCIIO, YMHOXKEHHE
CTPOKHM Ha CTOJO€l, YMHOX€HHE MaTpHIlbl Ha MaTpHUIly, TPAHCIIOHMPOBAHUE) U YCIOBHUA HX|
BBIITOJIHCHMSL.

Onpenenurens Marpull 2-oro M 3-ero mopsiakoB. OmnpenenuTteslb MaTPUIbl N-Oro MOpsiaKa.
CBoliCcTBa ONIpEIETUTEINEH.

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

MuHop maTpuiibl. ba3uCHBII MHHOP MaTPHIIBI, CTOCOO €ro OTHICKAHUSI.

PaHr MaTpuIlbl ¥ c110cO0 €ro onpeeneHus.

N [N BR]|W] N

Cuctema JTMHEWHBIX ypaBHEHMH C N HEM3BECTHBIMH. MaTpuyHas (opma 3amucu CUCTEMBL
[Ipumep. YciioBre COBMECTHOCTH CUCTEMBI JIMHEHHBIX YPABHEHU

UYro Ha3bIBAIOT pEIICHHEM CHCTEMBbl JMHEWHBIX YpaBHEHHMH n HEUW3BeCTHHIMH. Kakue cucTeMsbl
Ha3BIBAIOT COBMECTHBIMU U HECOBMECTHBIMHU. Kak HaliTH perIeHne CUCTEMBI C TIOMOIIBIO MaTPHIIB]
00paTHON K MaTpPHIlE CUCTEMBI.

VYcnoBue cyniecTBOBaHHUS €AMHCTBEHHOIO PEIICHUSI CUCTEMBI JIMHEHHBIX ypaBHEHUN. DOpMyIb]
Kpamepa i1 oteickanus pemenus. Ilpumep.

OpHopongHas cucreMa JMHEWHbIX ypaBHeHul. Ilpumep. Kakoe pemieHne HazbIBaeTcs
TpyBHaIbHBIM. [Ipy KaKOM yCI0BMM OZHOPOJHAS CHCTEMA UMEET HETPUBUAJIBHBIC PEIICHHUS

10

ANTOpUTM OTBICKAHUS PELIEHUS MPOU3BOJILHON CHCTEMBl JUHEMHBIX ypaBHEHMH. basucHble H
CBOOOHBIE HEN3BECTHEIE.

11

BexTopsl. KosnmmHeapHOCTh, KOMIUIAHAPHOCTH BEKTOPOB.

12

Jlunelinble omnepanuu HajJ BEKTOpAaMHU: CJIOKEHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO.
UlnHelinass KoMOWHAITNS BEKTOPOB.

13

JIuneitHast 3aBUCUMOCTD BEKTOPOB. CBS3b MEXKy KOJUIMHEAPHOCTBIO U JINHEHHOU 3aBUCUMOCTBIO
IIBYX BEKTOPOB, MEX1Y KOMIUIAHAPHOCTHIO ¥ IMHEUHOM 3aBUCUMOCTBIO TPEX BEKTOPOB. JIMHEHHas
3aBHCHMOCTb YETBIPEX BEKTOPOB.

14

bazuc, pasnoxeHue BekTopa MO 0Oa3ucy, KOOpIMHATBHI BEKTOpa B 3aJaHHOM Oa3uce.
OpTroHOopMupoBaHHbIH 0a3uc. JIMHeHHbIE onepaluy HaJl BEKTOPAMHU B KOOPJMHATHON (hopMe.

15

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

16

[Ipoekuust BekTOpa Ha OCh U €€ cBoicTBa. CBsI3b KOOPJMHAT BEKTOPA U €0 MPOCKIUNA Ha OCH
IIEKapTOBOM MPSMOYTOJIBHOW CUCTEMBI KOOPANHAT.

17

CkansipHoe mpou3BeJeHUE BEKTOPOB M €ro CBOMCTBA. BhipaxkeHue CKAIIPHOTO MPOU3BEICHUS
yepe3 KOOpAWHAThl BEKTOPOB. BhipaxkeHHe IIMHBI BEKTOpa M YIjla MEXJy BEKTOpaMH uepes3
KOOPJAMHATHI BEKTOPOB.

18

BektopHoe mpousBezieHHEe BEKTOPOB M €ro CBOMCTBA. BhIpakeHHME BEKTOPHOTO MPOU3BEICHUS]
uepe3 KOOpAMHATHI BEeKTOPOB. Mcroap30BaHNe BEKTOPHOTO MPOU3BEACHHUS.

19

CMenianHO€ MPOU3BEIEHUE BEKTOPOB U €0 T€OMETPUUECKUIN CMBICII. BpIpa)keHHe CMEIIaHHOTO|
[IPOM3BEICHUS 4Yepe3 KOOpAMHAThl BeKTOpoB. CBONCTBA CMENIAHHOTO IIPOU3BEACHUS.
lcnosib30BaHNE CMENIAHHOTO IPOU3BEICHUSI.

20

Bripaxkenue yciaoBHii KOJUIMHEAPHOCTH, OPTOrOHAIBHOCTH, KOMITJIAHAPHOCTH BEKTOPOB

21

ITousatue 06 YpaBHCHHU JIMHUHW HA ITIJIOCKOCTH, YPABHCHHUU ITOBECPXHOCTU U IMHUU B IPOCTPAHCTBC.

YpaBHEHHE OKPY)KHOCTH. Y paBHEHHUE CHEPHI.




Ne .
. Bomnpocsl k 3a4éty
22 |BeiBoj 0011€TO YpaBHEHHUS TNIOCKOCTH.
Paznuunbie (hOpMBI 3aMMCH YpaBHEHUS TUIOCKOCTH: 00Iee; MPOXOIAIel Yepe3 3aJaHHYI0 TOUKY
23 |mepreHIuKYISIpPHO 33aJIaHHOMY BEKTOPY; B OTpe3kax; HOopMmHupoBaHHOe. Kakyio mH(bOpMmaImio o
[JIOCKOCTH HECYT KO3 PHUIIMEHTHI 3TUX YpaBHEHUN
24 |PaccTostHME OT TOYKH JO MJIOCKOCTH.
25 |Yros MexXay IMIOCKOCTSIMU. Y CJIOBHE MapaJuIeIbHOCTH U EPIIEHIUKYJISIPHOCTH TIJIOCKOCTEH.
26 YpaBHEHHSI IPSMOI B IPOCTPAHCTBE: KAHOHUYECKUE; TTApaMETPUUIECKUE; TTPOXOISIICH Yepe3 IBE
Bajanable TOUkU. Kakyro nHbOopManuio o mpsaMoi HecyT KO3(PGUIIMEHTHI STUX YpaBHEHUH.
27 VYron Mexay mpsMbIMH B MPOCTPAHCTBE. Y CJOBHE MapauIeTbHOCTH M NEPIEHIUKYISIPHOCTH
[PSIMBIX.
78 VYron Mexay npsSMoi U TIJIOCKOCTBIO. Y CIIOBUE NApaUICIbHOCTH U NEPIEHAUKYIIPHOCTH MPAMOM]
1 TJIOCKOCTH.
VYpaBHeHHE TIPSMON Ha TUIOCKOCTH: 00IIIee; ¢ yriIoBBIM KO3(P(GUIIMEHTOM: MPOXOIAIICH uepes
29 BamaHHYIO TOUKY; IPOXOAAIIEH uepes Be 3ajjanHble ToukH. Kakyio nHpopMmarmio o npsiMoit HecyT
KOA(DUITMEHTHI STUX YpaBHCHHUIA.
30 Yron Mexny nOpsSMbIMH Ha IJIOCKOCTH. YCJIOBHE NapauIeIbHOCTH M NEPIEHIUKYISIPHOCTH
[PSIMBIX.
31 Jluaum BTOpOro mopsAnka Ha miIockocTu. OOliee ypaBHEHUE, OCHOBHBIE THUIBI JIMHUA U MX
KAaHOHUYECKUE YPABHCHHSI.
32  [Qnmunc, runep6osta, napabosna. Kanonndyeckue ypaBHEHUs, XapaKTEPUCTHKHU, CBOMCTBA
33 |IToBepxHOCTH BTOPOro nopsijgika. OCHOBHBIE TUIIBI TOBEPXHOCTEH U MX KAHOHUYECKHE YPABHEHUSI.
34 [UccrnenoBanue GpopMbl MOBEPXHOCTH BTOPOTO NOPSIIKA METOIOM CEYCHHH.
35 Urto takoe dyukmus. [Ipumep. CriocoOw! 3amanus ¢pyHkimu. O6macTe onpeaeneHus: GyHKIINH.
Crnoxnas ¢pyakuus. [pumep.
36 |OcHoBHbIe eMeHTapHbIe QYHKINU U UX rpaduku. DnemenTapHas ¢pyHkuus. [pumep
37 [[Ipenen pynkuu. beckoHeuHo mManble 1 OECKOHEYHO OoJbIe (PYHKITNH, CBSI3h MEXKTY HUMU
38 [CaoiicTBa G€CKOHEUHO MaJIBIX (DYHKIIHIA.
39 |CgoiicTBa npenenoB GyHKIMN. 3ameyaTeabHbIE PEIebl.
40 |HempepwiBHOCTH yHKIIMM B TOUKe. CBOMCTBA ()YHKIIHMI, HETIPEPHIBHBIX B TOUKE.
41 Teopema 0 HENPEPHIBHOCTU AJIEMEHTAPHOW (YHKIIMH U €€ HCIIOJIb30BAHUE TIPU BBIYUCIICHUU
[IpeiesioB.
42 |CsoiicTBa (DyHKIMI, HENPEPHIBHBIX Ha 3aMKHYTOM MHTEpBAJIC.
43 |Touku pa3pbiBa GYHKIIMH U X KIACCUPUKAIHSL.
7.3.2. Kputepun U HOPpMbI OLEHKH
®opma
Cemectp TpoBeACHMH . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOI
aTTecTaluu
CryneHT mosyymt 3a4€T 10 BCEM
KOHTPOJIbHBIM paboTaM ceMecTpa,
«324TEHOY MPABIJILHO PEIIII 33aa9y OuneTa
1 3auét Y OTBETUJI XOTsI ObI HAa OJIUH
TEOPETUYECKHIA BOTIpOC Ousera
CTyneHT He TMOTy4rI 3a4€T XOTS
«HE 3aYTEHO» OBl IO OTHOM M3 KOHTPOJIbHBIX
paboT cemecTpa WM HE PeIInI




Cemectp

dopma
NMpoBeIeHUsI
NMPOMEKYTOYHOM
arTecTaumnu

Kpurepun u HOpMbI OLIEHKH

3ajaqy OWJIeTa WIIM HE OTBETHII HH
HA OJTUH U3 TEOPETHUECKUX
BOITPOCOB OunjIeTa




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 [lInnayes B.C. Bricuias maremaTtuka YueOHuK 2019 9bC
«ZNANIUM.COM»
2 | Pxesckuii C.B. Briciras maremaTtuka YyeOHUK 2018 9bC
«ZNANIUM.COM»

3 Hannnos FO.M. , MaremaTtuka VYu4ebHoe mocodue 2019 9bC
XKypbenko JI.H. , «ZNANIUM.COM»
Huxonosa I .A. ,

Huxonosa H.B., Hypuesa
C.H.; mox pen. Xyp6enko
JL.H. , HuxonoBoii ' A. .

4 | Hertapesa O.M., MaremMartuka B mpuMepax U 3ajadax VYuebHoe mocobue 2019 OBC
XKypbenko JL.H., «ZNANIUM.COM»
HuxonosaI'.A.,

Huxonosa H.B., Hypuesa
C.H.




8.2. lonoiHMTEILHAS JIUTEPATYPa

KosunyecTBO B
Tun (yueOHunk, yuedHoe HAVIHOI
Ne nocooue, yaedHoO- y
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus ounoaunorexe /
n/n MeToAnuYecKoe mocooue,
NpAKTHIYM, Ap.) HaumenoBanue
P » AP g)e
1 | Ky3uenos JLA. COOpHHUK 3a1aHUI 1O BBICIICH MaTeMaTHKe. YuebHoe nocobue 2015 3BC
TunoBsie pacyeTsbl «JIanby»

2 | ®wmnosa E.E. MaremaTuka VYuebHoe mocodue 2015 ObC
Cepreena /1.B., «ZNANIUM.COM»
Cnobopckas .H.

3 | benoycora B. 1., Bricmas matemaruka. Yacts 1 VYuebHoe mocobue 2016 9BC
EpmaxoBa I'. M., «IPRbooks»
Muxanesa M. M. [u ap.].




8.3. Ilepeuenb mpodgeccHoOHANBHBIX 0a3 AaHHBIX U MHGOPMALMOHHBIX CHPABOYHBIX
cucTemM

—OCHOBBI BBICIIEH U AUCKpeTHON MaTtematuku // [Ily6osuu A.A., Knoukog FO.B. CripaBo4HUK
/ Bonrorpan, 2015. Pescum docmyna: http://elibrary.ru

—Jlexuuu no Beiciielt Matemartuke // I'anos B.A., /Jleemepesa P.B. YuebHoe nmocodue. B 2-x
yacTsax / bapaayn, 2014. Tom Yacts 1 JIuneitnas anredpa, aHaTuTHYECKAst TEOMETPH S, KOMIUICKCHBIE
YHcia, pa3IoKeHHe PallMOHANBHBIX IpoOel, BBEJCHHE B MaTeMaTWYECKUN aHanu3 (2-e¢ u3laHue,
nepepaboTaHHOE M IOMOJIHEHHOE). Pesrcum docmyna: http://elibrary.ru

—Jlexuuu no Beiciiel Matemartuke // I'anos B.A., /Jleemepesa P.B. YuebHoe nmocodue. B 2-x
yacTsax / bapaayn, 2014. Tom Yacts 2 JInddepennnanbHoe 1 HHTETPaTbHOE HCUUCTECHUS, (DYHKITUH
HECKOJIbKUX MEPEMEHHBIX, (PYHKIIUU KOMITJIEKCHOTO NepeMeHHOro, nuddepeHnnanbuble ypaBHEHUS
U TEOpHUs BEpPOSATHOCTEH (2-¢ m3maHuWe, nepepaboTaHHOE W JIOMOJHEHHOE). Pejxcum oocmyna:
http://elibrary.ru

8.4. Ilepeuenb MpOrpaMMHOro odecrnevyeHust

Ne Haumenosanue I1O PexBu3uTHI 10T0OBOpa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 Windows JHorosop Ne 690 ot 19.05.2015r., cpok aeiicTBUS
- 0eCCpovHO

8.5. Onucanne MarepHaJbLHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /IS OCYIIeCTBJICHUSI
o0pa38.5. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOMUMOM ISl OCYIIEeCTBJICHUS
o0pa3oBaTe/IbHOIO NMpouecca Mo JMCIHUIIHHE

HaumeHoBaHue 000pPyI0BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTopHuii, MAaCTEePCKHUX U JP.
Ne | 00beKTOB /Il IPOBeAEHUS] MPAKTUYECKUX U
n/n JIa0OPATOPHBIX 3aHATHIA, MOMeIIeHHI 1151
CaMOCTOSITEJILHOM Pa0d0ThHI 00y4aI0IIUXCH

(Homep ayauTopHun)

IlepeyeHb OCHOBHOIO 000OPY10BAHUSA

Aynutopus ~ BeOKOH(epeHIHiA. VYyebHas | DKpaH TeIEeBU3NOHHBIN, ITUPMA,
aymquTOpUs NS TPOBEISHUS  3aHATHH | MPOXKEKTOp Ha MITATHUBE, CTOJ
JICKIIMOHHOTO THUMA. Y4yeOHas ayquToOpHs Uil | MPEenoJaBaTeNlbCKUil, CTYI
IIPOBEICHUS 3aHATUM CEMHHApPCKOTO THIIA. | IIpErnojaBaTeNbCKU, TpaHcnapaHT-
VYyeOnas ayouropust A KYpCOBOTO | MEpeTsHkKKa, CHCTEMHBIN OJIOK

1 | mpoexktupoBaHus  (BBIMOJTHEHHUS  KYPCOBBIX
pabot). YueOHast ayauTOpHs I MPOBEIACHUS
TPYNIOBBIX ¥ MHAUBHUIYATbHBIX KOHCYIbTAIIUI
YueOHast ayTUTOpHS JJIA MPOBEACHUS 3aHITHI
TEKYLIEro KOHTPOJS M  MNPOMEXKYTOYHOU
arrectanuu. (YJIK-807)

CTobl yYeHHUECKUE, CTYIbS
yuennueckue, [1K ¢ BbIxoa0M B ceTh
WNHTtepHer

[TomernieHue U1st CaMOCTOSITENBHOM paboOTHI
crynenrtos. (I'-401)




