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O0JacTh NpUMeHeHHus

®onn omneHounbix cpeActB (POC) — sBusercs 00s3aTeTbHBIM TMPUIIOKEHHEM K padodeid
nporpaMMe JUCIHHUIUTUHBI «AHATUTHYECKAs TEOMETpUs» M 00eCcrneumBacT MpPOBEPKY OCBOCHUS
IUTAHUPYEMBIX PE3yJIbTaTOB 00yueHUs (KOMIETeHLIUN U UX UHIUKATOPOB) MOCPEICTBOM MEPONPUITUN
TEKYIIEH U IPOMEKYTOUYHOH aTTECTALlUU 110 JUCLUIIIINHE.

Heau n 3a1a4u GoHIA OLIEHOUYHBIX CPEICTB

Henpto @DonAa OIEHOYHBIX CPEACTB SBISETCS YCTAHOBJIIEHWE COOTBETCTBUS YPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa.

JUis  pocTHKeHHsl TOCTaBleHHOM 1enu @OOHIOM OLICHOYHBIX CPEICTB MO AUCHUILIIMHE
«AHanUTHYECKasi TEOMETPHUS» PEILIAIOTCS CIEIYIOLIUE 3a/1a4u:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HAaBBIKOB, MIPEAYCMOTPEHHBIX B paMKaX JaHHOUN AUCIUILIUHBI,

— KOHTPOJIb U OLIEHKA CTETNIeHH OCBOEHUSI KOMIIETEHIIUH, MPEAYCMOTPEHHBIX B paMKaxX JaHHOU
JUCLUTIITNHBI,

— obecrie4yeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3afadam Oyayiied npodeccruoHalbHOM
JIEATETLHOCTH 4Yepe3 COBEPIIECHCTBOBAHME TPAJAUIIMOHHBIX U BHEJIPEHUE MHHOBAIIMOHHBIX METOJIOB
oOyudeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTHHBIL.



1. Ilepedyenbs MUIaHUpPYeMBIX Ppe3yJbTaTOB O0y4eHHS] IO JAUCHHUILVINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH Pe3y/IbTATaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

1.1. B pesynomame oceoenusn OII baxanaspuama ooyuarouquiica 00J15ceH 061a0emsy cieoyrouiumu
pe3yromamamu 00yuenus no OUCYUnIUHe:

Kon HauMmenoBanue xoMneTreHuu Kox m nanmenoBanue
KOMIIeTeHIM I HHIMKATOPA JOCTUKEHHU S
KOMIIETEeHIIHH
VKE-1 Crioco0O€eH UCII0Ib30BaTh 3HAHUS 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHEI
€CTECTBCHHOHAYYHBIX JUCITUILIHH, €CTECTBCHHOHAYYHBIX JUCIUILINH,
HpI/IMeHSITb MCTOAbI METOAbI MATECMATHUYCCKOT'O aHAJIn3a
MaTeMaTH4YeCKOro aHaJInu3a 1 ¥ MOJICJIMPOBAHUS,

MOJICJIMPOBAHUS, TCOPETUYECKOTO U | TEOPETUUYECKOTO U
AKCTIIEPUMEHTAIBHOTO UCCIICOBAHUS | SKCIIEPUMEHTAIBHOTO

B IIOCTaBJICHHBIX 3aJ]]a4ax HCCIICAOBAHUS

V-YKE-1 YMeTh: HCIIOJIB30BaTh
MaTEeMaTHYECKHUE METOIEI B
TEXHUYCCKUX TPUIIOKCHHSIX,
paccYUTHIBAaTh OCHOBHBIE
YHUCJIOBBIC XapaKTEPUCTHKH
CIIy4alHBIX BEJIMYMH, PEIIaTh
OCHOBHEIE 3a7a41
MaTEMAaTHYECKOM CTaTUCTHKH;
pelaTh TUIIOBBIC PACUCTHBIC
3aJjaun

B-YKE-1 Binagers: MeTogamMu
MaTeMaTU4YeCKOro aHaJIn3a 1
MOJIEJIMPOBAHUS; METOAAMHU
pelieHus 3a/1a4y aHaJIM3a U pacuera
XapaKTePUCTUK PUZHUECKUX
CHCTEM, OCHOBHBIMHU NPHUEMaMU
00pabOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX, METOJAaMU pabOTHI C
MPUKIATHBIMUA TPOTPAMMHBIMH
MPOTYKTaMH

1.2. Smanot hopmuposanus komnemenyuit ¢ npouecce océoenusn OIl 6akanaspuama

KoMmoHeHThl KOMIIeTEeHIUH, Kak NpaBUiIo, (HOPMHUPYIOTCS TMPU HMIYYEHUH HECKOIbKHX
JUCLHUILINH, a TAaKK€ B HEMAJIOM CTENEHW B Ipolecce NpoxoxaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENLHON paboThl oOyuarornerocs. Bemonnenue u 3amura BKP sBastorcs Bumom ydeOHOM
JeSATeTLHOCTH, KOTOPBIH 3aBepIIaeT Mporecc GOpMHUPOBAHUS KOMIIETEHITUH.

Oranbl GOopMUPOBAHUS KOMIIETSHIIUU B TIPOIIECCE OCBOCHHUSI TUCIIUTUIMHEI:
- HAYAJBbHBIH 2Tam — HA ATOM JTane (OPMUPYIOTCS 3HAHWEBBIE M WHCTPYMEHTAJIBHBIE OCHOBBI
KOMIIETEHIIMH, OCBaWBalOTCSI OCHOBHBIC KaTeropuu, (opmupyroTcs O6a3oBbie ymeHUs. CTyneHT
BOCITPOM3BOJUT TEPMHUHBI, (PAKThI, METOIbI, TOHSATHUS, IPUHITUIIBI U MIPABUJIA; PEIIaeT yueOHbIC 3aauu
o oOpasiy;
- OCHOBHOM »JTam — 3HAHUWsA, YMEHWs, HaBBIKH, OOecleuuBamoIre (GpopMUpOBaAaHHE KOMIIETEHITUH,
3HAQUYUTENIbHO BO3PACTalOT, HO €II€ HE JOCTUTal0T MTOTOBbIX 3HaueHWil. Ha »Tom sTame cTynaeHT
OCBaMBaCT AHAIMTUYECKHE JIEUCTBUS C TPEIAMETHBIMA 3HAHUSMH 110 JUCIUIUIMHE, CIIOCOOCH
CaMOCTOSITENILHO peliaTh y4eOHbBIC 3a/1a4¥, BHOCS KOPPEKTUBBLI B aITOPUTM JIEHCTBUHN, OCYIECTBISS
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepLIAOIIMI 3Tall — HA 3TOM 3Tale CTYAEHT JOCTUIaeT UTOTOBBIX IMOKA3aTENE M0 3asBJICHHOU
KOMIIETEHIIMH, TO €CTh OCBaWBaET BECh HEOOXOAUMBIN 00bEM 3HAHUI, OBIIaIEBAET BCEMH YMEHUAMHU U



HaBbIKaMU B c(epe 3asBieHHONW kKoMmmneTeHIuH. OH crnocoOeH HCMOIb30BaTh ATH 3HAHUSA, YMEHUS,

HAaBBIKHW IIPpH PCIICHUHU 3a1a4 MMOBBIIICHHOMN CIIOKHOCTH U B HECTaHAAPTHEBIX YCIIOBUMAX.

Oranbl
tematndeckom miane (cm. PITJT).

dbopMUPOBaHUS KOMIIETCHIIMA B XOJ€ OCBOCHHUS JUCIHILIAHBI

1.3. CBs3b Mexay GopMUpPYeMbIMH KOMIIETEHIIUAMH U GOpPMaMU KOHTPOJISI HX OCBOEHUS

OTpa)XarTcs B

Ne n/m Koutponupyembie pa3uenbl Koa kouTpoaupyemoii HaumenoBanmue
(TeMbI) TUCHUILIMHBI KOMIIETEeHIUH / OLIEHOYHOI'0 CpPe/icTBa
NHauKaTop A0CTHIKEHUSI TeKymei n
KOMIIEeTeHIIUH MPOMEKYTOYHOM
aTTecTalNu
Texymas arrectanus, 1 cemectp
1. Bexropsl, 6a3uc, KOOpIHHATHI 3-YKE-1; V-VKE-1; B-VKE-1 |[KP Ne 1, /13
«AHanmuTU4uecKas
TEOMETPUSI.
2. [IpsiMbIE U TITOCKOCTH 3-VKE-1; ¥-VKE-1; B-VKE-1 |KP Ne 2, 1]I3
«AHamuTUYeCKas
TEOMETPUS.
3. Kpussie 2 mopsinka 3-YKE-1; Y-YKE-1; B-YKE-1 [KP No 2
I[MpomexyTouHasi arrecranus, 1 cemecTp
|3auet/aK3aMen | 3-YKE-1; Y-VKE-1; B-VKE-1 |JKk3aMenanuonnblii Guier




2. Onucanne nmoka3areJsieil M KpUTepreB OLEHNBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMUpoBaHMsl, ONMCAHNE HIKAJ OLleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPLI «3HATH», «KYMCTbH)»,

«BIIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYeHUS TUCIMILIMHEI 10 STalaM B paMKax pa3IMyHOro BUIa y4eOHBIX 3aHATHI U CAMOCTOSITEIBHON paboTHI.
Brigensitores Tpu ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha KaXKJIOM dTane: MOPOroBbIH, MPOJABUHYTHINA U BHICOKHIA.

YpoBHu CoaepxaresbHoe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
ONnucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHE CaMOCTOSITEIbHO IPUHUMATh PELICHHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE & npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 70-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IMoporoBwlii PenpoykTuBHas CryneHt JIEMOHCTPHUPYET BIIQJICHHC 65-69 D/Y noBnerBopuTebHO/
Bce 6uowi komnemenyuti JeSITeTHHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
yposHe U TIPAKTHYECKU KOHTPOJIMPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTCcTBHE MPU3HAKOB MIOPOrOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUM TPOJIEMOHCTPUPOBATh 00IaJaHie KOMIICTCHIMSIMUA B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHOMN aTTeCTallUu.

Kpurepuu ornieHnBanusi KOMIETEHIIMNA Ha KaXX/10M 3Tare U3y4yeHUs TUCLMIUIMHBI IS KaXXI0T0 BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtoroselii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUMU
MPU M3YYEHUU JUCLUUIUIMHBI ompenensiercs mno tadnune. [Ipu 3Tom cienyeT moHMMaTh, YTO TpaHUIA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET
CMEILAThCS.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKH
BBICOKUI NnPOOBUHYMbLU 8bICOKULL
BbICOKULL NPOOBUHY MBI
nopo2osylii BbICOKUI
BbICOKULL NnOpPO208bILL
MPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL nopo2o6wiii
Nnopo2oawlil NnpoOBUHYMbLL
IIOPOTrOBBIN NOPOrOBbIN NOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckue MaTepHaJibl, ONpeAesONIie MpouUeIypPbl OLEHUBAHUSA 3HAHUHA, YMEHMWI,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIUH

— HWrorosas arrecranus MO JUCUUIUIMHE SBJIAECTCS MHTErPaJbHBIM I10KA3aTelIeM KadyecTBa
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHUM M HaBBIKOB OOy4aroUMXcs MO JUCHUIUIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, MOJTYYEHHBIX B X0/I€ TEKYILEH 1 IPOMEKYTOUHON aTTECTALIUN.

— Tekymas arrectanusi B ceMeCTpe IPOBOJUTCS C I€Nbl0 OOECleYeHuss CBOEBPEMEHHOU
oOpaTHON CBs3W, IS KOPPEKIMH OOYYEHHs, AaKTUBH3AIUA CAMOCTOSITEIBLHON pPaOOTHI
00y4aroIuxcs.

— IlpomexyTouyHas aTrecTalMs MpeJHa3HauyeHa s OOBEKTUBHOIO MOJATBEPXKACHUS U
OLICHMBAHUS JIOCTUTHYTBIX pE3Yy/lbTaTOB OOY4YEHMs] TIOCJE€ 3aBEpUICHHUS] HU3yUEHUs
JUCLUIUINHBL.

— Texymas arrecranus OCyIIECTBISAETCS 1B pa3a B CEMECTP:

o koHTponbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3aHee 8 Henenu ydyeOHOro cemectpa. Bkitowaer B ce0si OLIEHKY MepONpHUSITHH
TEKYIIEro KOHTPOJIS ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromierocs Mo
paszzaenam/TeMaM yueOHON AUCHUILIUHBI ¢ 1 1o 8 Henento yueOHOro cemectpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcss B JIEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Henmenu ydeOHOro cemectpa. Briouaer B ceOsi OLEHKY MEpONPHUSATHHA
TEKYIIEr0 KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromerocs Mo
paszzaenam/TeMaM yueOHON AUCHUILTUHBI ¢ 9 1o 16 Hexemnto yueGHOro cemecTpa.

— PesynbraThl Tekymieil M IpPOMEXKYTOUHOW aTTecTAlMM MOABOJATCA IO IKaje OaibHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHroBoii cucTemsbl / Henens Bbana
OuenovyHoe cpeacTso My Maxcumys™*
Tekymas arrecTanus 1-16 36 -60% ot 60
MaKCUMyMa
KontpoabHasi Touka Ne 1 8 18 (60% ot 30) 30
PeliTuHroBast KOHTpOJIbHAS paboTa 8 18 30
No 1




KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30

PefiTuHroBast KOHTpoJbHAs paboTa 18 30
15

Ne 2

WNuauBuayanbHOE JOMAIITHEE 16 3a4TCHO 3a4TCHO

3aJjaHKe

IIpoMe:kyTOUHASI aTTECTALMS - 24 — (60% 40) 40

DK3aMeH -

DK3aMEeHAMOHHBIA OMJIET - 24 40

HUTOI'O no pucuuminHe 60 100

* - MuHuUManbpHOE KOJIMYECTBO OalyIOB 3a OLIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaijioB, HaOpaHHOE
00y4aromuMcsl, IPU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUUTHIBAETCS, B IPOTUBHOM CIydae 00y4arOIIUHC
JOJDKEH JIMKBUIMPOBaTh TOSBUBLIYIOCS — AKaJeMHUYECKYIO 3aJ0/DKEHHOCTh [0 TeKylled WM
MPOMEKXYTOUHOW arrecTannud. MHUHHMMaNIbHOE KOJMYECTBO OaioB 3a TEKYIIyI0 aTTeCTaluio, B T.U.
OT/EJIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO arTecTauuto cocrasisger 60% ot
COOTBETCTBYIOLINX MaKCHUMAaJIbHBIX OAJlIOB.

4. TunoBble KOHTPOJbHBbIE 33JaHUSI WJIM MHbIe MaTepHa/bl, HeOOXOAUMBIe /Jisi OLlEHKHM 3HAHWI,
YMeHM, HABBIKOB



dopmMa 3K3aMeHANMOHHOT0 OMJIeTa

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUYPEXJJAEHUE BBICUIEIO OBPA3OBAHMUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHMHCKNMI MTHCTUTYT aTOMHOV 3HEPreTUKN -

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXIeHNS BBICIIIET0 00pa3oBaHs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa Bbiciieit MaTeMaTuK

Hanpasnenune 13.03.02 D1eKTpOIHEPreTUKA U 3JIeKTPOTEXHUKA
IIOATOTOBKHN

OObpazoBatenbHas «JJeKTpo3IHepreTuvyeckue cucreMbl ADCy»
nporpamma

Hucrumina AHAJINTHYECKAS TeOMeTPUs

3K3AMEHAIIMOHHBIN BUJIET No__

1. Bompoc nis npoBepku ypoBHsi oOyduennoctu 3HATH
BeKmopbz u onepayuu HAO HUMU. KOMnJlaHapHOCmb, KOJUIUHEAPHOCMb 6€KNMOpOoe. bazuc na
niockocmu u 8 npocmpancmee. Koopounamer eexmopa 6 6azuce. [elicmseus c
KOOPOUHAmMAamu.

2. Bompoc ans npoBepku ypoBHst o0yueHHoctd 3SHATD

Kacamenvnuie k snnuncy, eunepbone u napabone (8vigecmu 015 d1IUNCA).

3. Bompoc ans npoBepku ypoBHs ooydenHoct YMETD
2X+3y—-2-4=0

3Xx-5y+2z+1=0

Cocmasumuv napamempuyeckue ypasHeHus npamou

4. Bompoc (3agaua/3aganue) ais npoBepku ypoBHs ooyuennoctu BJIAJIETH

Hatimu paccmosnue om nauana koopounam 00 nI0CKOCMU, NPOXO0OAWel Yepe3 napaiieibHule

npsimole
X-5 y-6 z+3 X—-2 y-3 z+3
3 1 -4 3 1 -4

CocraBurenb H.5. KiouammoHT
(moxmuce)

3aBenytoniuii kaheapoit/

HavYaJIbHUK OTIEJICHUS H.C. Camoxun
(moamucek)

« » 20 T




Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepum ouenku
OT1inyHO CTyneHT JOJKeH:
36-40 - MPOIGMOHCTPUPOBATh TITyOOKOE ¥ IPOYHOE YCBOCHUE 3HAHUI

IIPOrPaMMHOTr0 MaTepHaa;

- NCYEPIIBIBAIOILIE, [10CIIEI0BATENIEHO, TPAMOTHO U JIOTHUECKU CTPOHHO
U3JI0KUTh TEOPETUUECKUN MaTepual;

- IPaBUIIBHO (POPMYJINPOBAThH OIPEIEICHMS;

- IPOJIEMOHCTPUPOBATh YMEHUS CaMOCTOSITEIILHON paboThI €

JIUTEPaTypoi;
- YMETh CJIENIaTh BBIBOJIBI 110 U3JIaraeéMOMy MaTepuaiy.

Xoporo CTylleHT HOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHKE IPOTPAMMHOTO
Marepuaa;

- IPOJEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUUYECKUX MOHATHUH;
JIOCTaTOYHO MOCIEA0BATEIbHO, TPAMOTHO U JIOTUYECKH CTPOITHO
u3J1aratb MaTepual;

- IPOJAEMOHCTPUPOBATH YMEHNUE OPUEHTUPOBATHCS B JIMTEPATYPE;

- YMETb CJIeNaTh JOCTaATOUHO 0OOCHOBAHHBIE BBIBO/IBI [10 U3JIaraeMOMY

MaTepHany.
VY 10BJIETBOPUTETHHO CTyneHT noKeH:
24-29 - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3Y4aeMOr0 MaTepuaa;

- II0Ka3aTb O6HI€€ BJIaJICHUC MMOHSATHUHBIM arrmnapaToM JUCHUITINHBI,
- YMCTh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTypOﬁ nu3jgaracMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO IPOrpaMMOil yueOHyto
JUTEpaTypy.

HeynosnersopurensHo | CTyeHT IEMOHCTPUPYET:

23 u MeHbllIe - He3HAHME 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuana;

- HE BJIaJICHUE NTOHATUHMHBIM annapaToM JUCLUUILINHBI;

- CYILIECTBEHHBIE OMNOKY MIPH U3JI0KEHNUN y4eOHOTro MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHUally.

[Ixana olleHUBaHUS 32 KaKBINA HJIIEMEHT dK3aMEHAIMOHHOTO OHIIeTa: KaX bl Bompoc oreHuBaeTcs B 10
OaJUIOB.



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUTEeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MOATOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

Hamnpasnenue 13.03.02 D1eKTpOIHEPreTUKA U 3JIeKTPOTEXHUKA
IIOATOTOBKH

OOpazoBarenbHas «JJIeKTpoIHEepreTuYecKkne cucreMbl AJC»

nporpaMmma
JucuuruinHa AHaJIuTHYeCcKasi reoMeTpus
BOIIPOCHI K DK3AMEHY

1. Bextopsl u onepanuu Hajg HUMUA. KoMITTaHapHOCTB, KOJUIMHEAPHOCTH BeKTOpoB. basuc. Koopaunatet
BEKTOpa B 0a3uce U ACUCTBUS C KOOPAUHATAMHU.

2. Ilpocteiimme 3a1aun aHAIUTHYECKON T€OMETPHM: KOOPIMHATHI BEKTOpA, JeJIEHHe OTpe3Ka B JaHHOM
OTHOILIEHUHU Pa300paTh, KOOPIAUHATHI LIEHTPA Macc.

3. Cucrembl KOOpPJIUHAT: AeKapTOBa NPSIMOYTOJIbHAs, MOJIIpHAst, MIIMHAPHYECcKas, chepuyeckas.

4. Tlpoexuus BekTopa Ha ock. CBolicTBa nmpoekimu. Hamnpapistonme KOCHHYCHI.

5. CkansgpHoe NpOU3BEJIEHUE BEKTOPOB (OMpElEeleHHEe, CBOMCTBA, BBIPAKEHHE B MPSIMOYTOJBHBIX
KOOpJUHATax).

6. Omnpenenutenu 2 1 3 MOPSIKOB

7. BektopHOoe mpou3BEIECHHE BEKTOPOB (OMpeseNeHHe, CBOWCTBA, BBIPRKEHHE B MPSIMOYrOJIbHBIX
KOOpJUHATAaXx).

8. IlpunoxkeHuss BEKTOPHOTO MPOU3BEIEHUS: BBIYMCICHHUE IUIOMIAN TPEYrOJIbHUKA (HAa TIOCKOCTH U B
IIPOCTPAHCTBE).

9. CwmemraHHOE TPOW3BENCHHE, CBS3b C O0BEMOM TapaiIelieNuIe/a, BBIpaKCHHE B KOOPAWHATAX.
Brruucnenne o0bema TeTpasipa.

10. /IBoitHOE BEKTOPHOE IMPOHU3BEICHHE.

11. IIpeoGpa3oBaHue 1EKAPTOBBIX MPSIMOYTOJbHBIX KOOPAUHAT Ha MJIOCKOCTH (ITOBOPOT U MapaljieIbHbII
MepEeHoc).

12. YpaBHeHUs TMHUN U TIOBEPXHOCTEH: BHOE M MapaMeTpUuecKoe 3ajaHue. Aiaredpandeckue JUHUU U
noBepxHocTu. Teopema 00 HTHBApUAHTHOCTH MOPSIKA.

13. [Tnockocte B mpocTpaHcTBe. Pa3nuuHble BUABI ypaBHEHHUH: oOIllee ypaBHEHHME, ypaBHEHHE IO
BEKTOPY HOpPMaJM M TOYKE, ypaBHEHHUE IO TPEM TOYKaM, YpaBHEHHE B OTPE3Kax, MapaMeTpUuyecKue
YpaBHEHHS.

14. HenosiHbIe ypaBHEHHUSI TNIOCKOCTH.

15. HopmanbsHoe ypaBHEHHE IIJIOCKOCTH. PaccrositHuMe OT TOYKM A0 MIOCKOCTH. OTKIIOHEHHE TOYKH OT

IIJIOCKOCTH.
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16. VpaBHeHus npsAMOil (KaHOHUYECKHE, MapaMeTpuyecKkue, 1Mo 2 TouykaM). YpaBHEHHE MPSMOM Kak

[IepECEUYCHUE Maphl IUIOCKOCTEH. B3amMHOE pacnosioKEHUEe IBYX MHPSAMBIX. YTOJI MEXKIAy IpsIMON U

IJIOCKOCTBIO.

17. Tpsimas Ha mmockoctu XOY. Bee ypaBHEHUS U CBOMCTBA.

18. PaccrosiHue OT TOYKHU A0 NPSIMOM M PACCTOSHUE MEX]TY CKPEUIMBAIOLIIMMUCS MPSIMBIMH.

19. Ily4ok u cBsI3Ka MJIOCKOCTEH, ypaBHEHUS IIyYKa U CBS3KH.

20. Yaporuienue o0miero ypaBHeHHUsI KpUBOW BTOPOTO MOpPsAKa MyTeM MOBOPOTa OCE M MapalieIbHOTO
nepenoca. Kiaccugukanus KpuBbIX BTOPOTro HOPSAKA.

21. Dnnunc, runepbosa, mapaboma.  JupekropuaqbHOE  CBOMCTBO.  OJKCICHTPUCHTET. BBIBOJ
KaHOHMYECKUX YpaBHEHUU (IJIs SJUIUIICA U TapadoJIbl).

22. dokanpHOE CBOMCTBO, pacIoyiokeHrne (POKYCOB, AUPEKTPUC (IOKA3ATH IS DJUTUIICA U TapaloJIb).

23. KoHnueckue ceueHusl.

24. KacatenbHBbIC K JUIHATICY, TUIIEpOOJIe U mapabdoe.

25. OnTryeckre CBOMCTBA 3JUIUIICA, TUIIEPOOJIBI, ITapadoJIb.

26. Hexotopble BUIBI TMOBEPXHOCTEH BTOporo mopsjaka. MccrmegoBanue Qopmbl MOBEPXHOCTH IO

KaHOHHWYCCKOMY YpaBHCHHUIO MCTOIOM CCUCHUM.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLIEIO OBPA3OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUuBepcuTeT « MUDVI»

(IATD HUSTY MU®W)

WHCTHUTYT OBHIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKHU

Hanpasnenue 13.03.02 DnexkTpO3HEPreTHKA M 3JIEKTPOTEXHHKA
MOJITOTOBKH

OObpazoBatenbHas «JJaeKTpoIHepreTuyeckue cucreMbl ADCy»
nporpamma

Hucrumina AHAJINTHYECKAS TeOMeTPUs

KoMmuiekT 3agaHuii )it KOHTPOJIbHOM padoThI 1

Bapmuanr 1.

1. | Hano A(1,2), B(3,1), C(4,5). Touku A, B u C SBIAIOTCS CEpeIMHAMH CTOPOH HEKOTOPOTO
TpeyronbHuKa. HaliTh KOOpIMHATEI BEPIINH 5TOTO TPEYTOJIBHUKA.

2. | Jlausr BEKTOpHI a = {4,-2,—4} u b= {6,—3,2} . Beruucnuts (a +I;)2.

3. Bekroper &, b, C, oOpasyrolue JeBy0 TPOWKY, B3aUMHO MEPHCHIUKYJISPHBL. 3Has, 4TO
JUIMHBI 3TUX BEKTOPOB pPaBHbI COOTBETCTBEHHO 3, 4 M 5, HAlTH CMelIaHHOE MPOU3BEICHUE

(b,3,c).

4. | Haiitu Bektop X, KoJutMHeapHbId Bektopy a={2,1,—1}u ymoBieTBOpsIOUIMI YCIOBHIO
(x,d)=3.

5. | Haitru npoekuno Bektopa S ={1,2,3} Ha ocbh, COCTaBIAIOLIYI0 C KOOPAWHATHBIMHU OCSIMHU
PaBHBIE TYIIBIE YIJIBL.

6. | Jauer aBa Bektopa a={11,10,2} u b={4,0,3}. HaiiTh BeKkTOp EAUHUYHON JTHHBI
NEePIEeHIUKYISIPHBIA ’TUM BEKTOpaM M 00pa3yIoluil ¢ HUMU IPaBYIO TPOUKY.

7. | Jauer Bepummubl Tpeyronbauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomanp u
BBICOTY, ONYIICHHYIO M3 BEPUIHHEI B.

Bapmuanr 2.

1. | Hausl BepmnHbl Tpeyroibauka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenute ero yroi mnpu
BepLIMHE B.

2. | Tlausi Bextopsl d ={4,—2,~4} u b ={6,-3,2}. Boruncuts (24—3b,a+2b).

3. | VCTaHOBHTB, KOMILIAHAPHBI JTH BEKTOPH a = {2,-1,2}, b = 1,23} u € ={3-4,7}.

4. BekTopel du D B3aMMHO MepreHIMKYJSIPHBI, WX JUTHHBI PaBHBI COOTBETCTBEHHO 5 U 0.
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Brerancants ‘[25 - 6,26 - é] .

Haiitu mpoeknuio Bektopa S = {\/E ,—3,—5} Ha 0Cb, COCTaBIAIONIYI0O C KOOPAMHATHBIMHU
ocsimu Ox u Oz yrie1 45° 1 60°, a ¢ oceto Oy — OCTpBIN yrodi.

Breranciute 00beM TeTpasnpa ¢ BepmmHamu A(1,2,3), B(9,6,4), C(3,0,4), J1(5,2,6), a Takxke
€ro BBICOTY, ONMYIICHHYIO U3 BepIIHHEI /],

ABC/] — tpanenusi. OcaoBanusi 4/] u BC otHocsTcst kak 3:2. Beipa3suths BekTop /B uepes
BekToppl d =BAun b= C/.

Bapuant 3

Hano A(1,2), C(9,7). Haiitu koopauHatel TOYKU B, Aensieii oTpe3ok AC B OTHOIIECHUH 2:3,
CUUTAsl OT BEPIIUHBI 4.

JlaHbI BeKTOPBI d = {4,~2,~4} u b = {6,~3,2} . Boruncauts (3+b,a—2b).

Bektoper @, b, C, oOpasyromnme npaByio TpOWKY, B3aUMHO HEPHEHIAUKYIAPHBL. 3HAasl, YTO
JUIMHBI 3TUX BEKTOPOB PaBHBbI COOTBETCTBEHHO 4, 5 M 6, HANTU CMEIIaHHOE MPOM3BEICHHE

(b,d,c).

Haubl  Bektopbl a ={4,-2,-4} wu b ={6,-3,2}. Haltu xoOpauMHATBI BEKTOPHOIO

MIPOU3BEICHUS [25 + 6 6]

Hanbr gee touku P(-5,2) m H(3,1). Haiitu mpoekumio Bekropa PH Ha 0Chb, KOTOpas

3
cocTaBiseT ¢ ockto OX yroun arctg e

Janwl Bepimmnabl Tpeyroabauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomaip.

[TpoBepuTh, KOMIUTAHAPHBI JH BeKTOphl d =(6,-18,12), b= (-8,24,-16), ¢ =(8,7,3). B cnyuae
MOJIOKUTEIILHOTO OTBETA, BBIPA3UTH OJIMH M3 BEKTOPOB Yepe3 OCTAIbHBIE.

Bapuanr 4

Hano A(1,2,3), B(3,1,0), C(2,4,5). HaifTu xoopAuMHATHI TOYKHU MEPECEUEHUS MEIUAH ITOTO
TPEYTOJIbHUKA.

Jaus Bextops! @ ={4,-2,~4} u b ={6,-3,2}. Beruncmuts (a—b)?.

Hausl BekTOphl a =(2,3), [;:(3,5)1/1 ¢ =(-13). Omnpenenuth, NMpu KaKOM 3HAYCHUH

napamerpa K BeKTop a + kb Oy/ieT KoJUTMHEapeH BEKTOPY C .

Bektopel du b B3auMHO TepHEeHAMKYIAPHBI, WX JUIMHBI PaBHBI COOTBETCTBEHHO 3 W 7.
Brruncants ‘[25 -3b,2b —35] .

Jlausr Bextopsr @ ={2,-31} , b ={-312} u ¢ ={1,2,3}. Haittu [a, [b,c]].

Haiitu poekiuto Bektopa S ={4,—3,2} Ha 0Cb, COCTABISIONIYIO ¢ KOOPAWHATHBIMU OCSIMH
paBHBIE OCTPBIE YIJIBL.

Hanbl BepmmHbl TpeyroabHuka A(1,-1,2), B(5,-6,2) m ((1,3,-1). Haiitu ero BbicOTy,
ONYIIEHHYIO U3 BepIINHbI B.

Bapwuanr S.

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C aBIsItOTCS CepeMHaMHU CTOPOH HEKOTOPOTO
TpeyroyibHUKa. HaliTh KOOpAMHATHI BEPIIMH 3TOr0 TPEYTOJILHUKA.
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Jlanbl BeKTOphI @ = {4,—2,—4} u b= {6,—3,2} . Bpruucnuts (28 —6)2.

Jlane! Bextopsl a ={4,—2,—4} u b ={6,—3,2}. Borunciuts [2d—3b,a+2b].

Haiitn Bekrop X, KoymmHeapHbiii Bektopy a ={2,—1,—1}u ymOBICTBOPAIOMINI YCIOBUIO
(x,8)=3.

Hanbl nBa Bektopa a ={3,-15} u b=4{1,2,-3}. Haiitu BexkTop x mpu yCIOBHH, YTO OH
nepreHANKYIApeH ocu Oz | yaoBIETBOPSET yciaoBusaM (X,a) =9, (X,b)=—-4.

Berarcnute 00beM TeTpadnpa ¢ BepmmHamu A(1,2,3), B(9,6,4), C(3,0,4), J1(5,2,6), a Takxe
€ro BBICOTY, IPOBEJICHHYIO U3 BEPUIUHBI A.

ABC/] — tpaneuusi. OcHoBanusi 4/ u BC otHocarcs kak 2:1. Beipazuth Bektop /[B uepes
BeKTOppl d =BAn b =C/JI.

Bapuanr 6

Jansl BepmuHbl TpeyroibHuka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenure ero yrou mnpu
BepuinHe B.

Jlanbl BeKTOpHI @ = {4,—2,—4} u b = {6,-3,2} . Bpruucouth (a+ b,a— 26).

Bekroper &, b, C, oOpasyrolue JIeByl0 TPOWKY, B3aUMHO NMEPICHIUKYJISPHBL. 3Has, 4TO
JUIMHBI 3TUX BEKTOPOB pPaBHBbI COOTBETCTBEHHO 3, 4 M 5, HAUTH CMEIIAHHOE NPOU3BEICHUE

(A,b,3).

Jlanbl BeKTOpHI @ = {4,—2,—4} u b= {6,-3,2} . Bpruucnuth [é+ 25,5—5].

Bekrop x, koinHeapHsiil Bektopy y = (6,-8,-7.5), ob6pasyer octpslii yron ¢ ocbto Oz. Haiitn
€ro KOOPIMHATHI, €CJIN U3BECTHO, YTO ero jummHa 50.

[TpoBepuTh, KOMILIAaHApHBI Ju BekTopel d =(6,4,2), b= (-9,6,3), ¢ =(-3,6,3). B cayuae
IOJIOKUTEIBHOTO OTBETA, BBIPA3UTh OJIMH U3 BEKTOPOB Ye€PE3 OCTAJIbHBIE.

Haiitu nnomans tpeyronsauka A(1,2,3), B(2,3,4), C(0,2,2) u ero BeICOTY, IPOBEIECHHYIO U3
BepiunHsbI C.

Bapuanr 7

Hano A(1,2,3), C(9,7,-2). Haiitu xoopauHathl ToukH B, nemnsieit orpe3ok AC B OTHOLIICHUN
3:2, cunTas OT BEpIIUHBEI A.

Mausl BekTophl @ ={4,—2,—4} u b ={6,-3,2}. Beryuciauts yroa Mexmay BEKTOPaMH.

HMausl  BekTopsl d ={4,-2,-4} wu b ={6,-3,2}. HaiiTu KOOpAMHATBI BEKTOPHOTO

MIPOU3BE/ICHUS [25 + 5, 6].

Jlaubl BeKTOpHI ad = {4,-2,—4} u b = {6,-3,2} . HaiiTu i , (24 —3b) .

Jlaust Bextops 8 ={4,~2,~4} u b ={6,-3,2}. Beruucmuts [[2a—3b,a],b].

Haunwl Beprmubl TpeyronsHuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiiti ero miomaap u
BBICOTY, MPOBEICHHYIO U3 BepuHHbI C.

Jaubl BekTopel da, b u C, obpasyroue momapHo yriisl 120°. J[MUHBI 3TUX BEKTOPOB

paBHBI cooTBeTCTBeHHO 1,2 1 3. Haiitu qmuHy BekTopa a+b +C.
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BapuanTt 8

Hano A(1,2), C(4,5). Halitu xoopauHaTel Touku B, ecnu U3BeCTHO, UTO AB =-3BC .

Jaubl BekTOophl d =(2,3), 52(3,5)1/1 ¢ =(-1,3). Ompenenuth, MpH KaKOM 3HAYEHUHU

napamerpa K Bektop a + kb Oyzier KoJutMHeapeH BEKTOPY C .

Y CTaHOBUTH, KOMILIAHAPHBI JI BEKTOPHI a = {2,—1,2}, b= {1,2,—3} ucC-= {3,—4,7} .

Hanbl Bektopsl a ={3,-1,-2} u b ={1,2,-1}. Haiitu [2a +b,2b - a].

Haiitu BexTOp X, 3Has, 4TO OH MEpHEeHAUKYIsIpeH K Bektopam a ={2,3-1} u b={1,-2,3} u
yIOBIIETBOPSET yciaoBuo (X,2i — j+k)=—6.

Hanbl qse Touku A(3,-4,-2), B(2,5,-2). Haiitu npoekiuto Bekropa AB Ha 0Ch, COCTABIISAIOLIYIO
¢ koopauHaTtHbIMU ocsiMu Ox u Oy yruiel 60° u 120°, a ¢ ocbro Oz - Tynoi yro.

Brerancnute 00beM TeTpadapa ¢ BepmmHamu A(1,2,-3), B(9,6,4), C(3,0,3), 1(5,2,5) u ero
BBICOTY, IPOBEJICHHYIO M3 BEPIINHBI B.

Bapuant 9

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBustoTcs cepeiMHaMU CTOPOH HEKOTOPOTO
TpeyrojapHuKa. HaliTh KoopAMHATHI BEPUIMH 3TOr0 TPEYTOJIbHUKA.

Jlanbl BekTOphI @ = {4,—2,—4} u b= {6,—3,2} . Boruucnuth (a + b ).

Bekroper &, b, C, oOpasyrolue JIeByl0 TPOWKY, B3aUMHO NMEPICHIUKYJISPHBL. 3Has, 4TO
JUTMHBI 3TUX BEKTOPOB PaBHBI COOTBETCTBEHHO 3, 4 W 5, HAlTH CMELIAHHOE MPOM3BEICHUE

(b,3,c).

Haiitn BekTop X, KoyutMHeapHbiii BekTopy a={2,1,-1}u ymOBIETBOPSIONINI YCIOBHUIO
(Xx,a)=6.

Haiitu npoekmuto Bexkrtopa S ={4,—3,2} Ha OCh, COCTABJISIONIYI0 C KOOPAUHATHBIMH OCSIMH
paBHBIC TYIIbIE YTIIBI.

Janst aBa Bektopa a={11,10,2} u b=1{4,0,3}. HaiiTu BexkTOp E€AMHUYHOWU JTMHBI
NEPIEeHIUKYISIPHBIA TUM BEKTOpaM M 00pa3yIoluil C HUMU MIPaBYIO TPOUKY.

Hanwl Beprmubl Tpeyromsauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiiti ero miomaap u
BBICOTY, TIIPOBEJIECHHYIO M3 BEPIIMHBI A.

Bapuanr 10

Hano A(-1,2), C(9,-6). Haiitu koopauHatsl TOuku B, nensieit otpe3ok AC B oTHOIIeHHH 1:3,
CUMTasi OT BEPIIUHBI 4.

Jlaubl BeKTOpHI ad = {4,-2,—4} u b= {6,-3,2} . Boruucouth (a+ b,a— 26).

BekToper @, b, C, oOpasyroliue npaByi TPOHKY, B3aUMHO MEPHCHAUKYIISIPHBL. 3HAs, Y4TO
JUIMHBI 3TUX BEKTOPOB paBHbI COOTBETCTBEHHO 4, 5 M 6, HANTU CMEIIAHHOE NPOU3BEICHUE

(b,3,c).

Jaubl  Bektopbl a ={4,-2,-4} wu b ={6,-3,2}. Haltm KoOOpAMHATBl BEKTOPHOTO

MIPOU3BEICHUS [25 + 6 B]

Haubl nBe touku P(-5,2) m H(3,1). Haiitu mnpoekuuto Bekropa PH Ha 0Cb, KOTOpas

3
cocraBisieT ¢ ockto OX yrous arctg rh

Janbl Bepmmnsl Tpeyroabuuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomanp u
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BBICOTY, IPOBEJICHHYIO U3 BEPLIUHBI 4.

7. [TpoBepuTh, KOMILTAHAPHBI JIU BeKTOphl a =(6,-18,12), b= (-8,24,-16), ¢ =(8,7,3). B ciyuae
MOJIOXKUTEJIBHOTIO OTBETA, BBIPA3UTh OJIMH M3 BEKTOPOB YEPEe3 OCTAJIbHBIC.

0) KpUTEpUU OIICHUBAHUS KOMIICTEHIINH (PEe3yabTaTOB):

KOHTpOJ'IBHaH pa60Ta CUHUTACTCA BBIHOJ'IHCHHOIZ, €CJIKM IIPAaBUJIBHO PCIICHBI KaK MHUHHMYM 4 3aJa4uu

(momydeno 18 6aminoB u BeIIe).
B) OMHCAHUE IIKAJIbI OLICHUBAHUSL:

Bce pemienHbie 3aaHusl B KQXKIOM BapUaHTE CyMMapHO onleHuBaroTcs 30 OammaMu: Kaxmaoe U3 MepBhIX

IIATH 3aJaHUi oLleHUBaeTCd B 4 0aJlI0B, MOCIEAHNE ABE — 5 OAJIIOB.

Ounenka Kpurepun oneHkn

OTan4yHO CymMma 0ajuIoB pelIeHHBIX 3a71a4
¢ 25 no 30 6amioB

Xoporio Cymma 0asioB penieHHbIX 3a7a4

¢ 19 no 24 6amioB

Y 10BIETBOPUTEITHLHO Cymma 0asioB peuieHHbIX 3a7a4
¢ 15 no 18 6amoB

HeynosnersopurensHo | Cymma 0aisioB pelieHHbIX 3a/1a4
¢ 0 no 14 6aioB
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

WHCTHUTYT OBHIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKHU

Hanpasnenue 13.03.02 DnexkTpO3HEPreTHKA M 3JIEKTPOTEXHHKA
MOJITOTOBKH

OObpazoBatenbHas «JJaeKTpoIHepreTuyeckue cucreMbl ADCy»
nporpamma

Hucrumina AHAJINTHYECKAS TeOMeTPUs

KomiuiekT 3agaHuil 1J151 KOHTPOJIbLHOU PadoThI 2

BAPHUAHT 1

[Ipsamas 3amana Kak mepecedyeHme ABYX MIOCKOCTEN X+ y+2z=1, X—y+2z=0.

Hanncars kaHOHWYECKHE YpaBHEHUS ITOU MPSIMOM.

x-1 y-2 z X y z .
JIexxat npsmMbIC ——=——"—-=—" H —=-—=— B OIHOU HJIOCKOCTI/I?
3 1 0 1 1 2

Haiitu xoopanHaThl TOUkH, cuMMeTpUuHOM naHHOU Touke M(1,1,1) OTHOCHTENBHO TIIOCKOCTH
X+y+z=2.

CocTaBUTh ypaBHEHHE IIJIOCKOCTEH, MAEISIIMX IIOMOJaM JBYTPaHHBIC YIIBI MEXIY IBYMS
IIOCKOCTIMU X —y+Zz—1=0,X+y+z+1=0.

CocraBuTh ypaBHEHHUs CTOpoH TpeyroiabHuka ABC, ecnu nanbl ogHa u3 ero BepmvH A(l; 3) u
ypaBHeHHUs OBYX Meauadn X — 2y +1=0u y — 1=0.

CocTaBUTh ypaBHEHHE NPSAMOM, KOTOpas Kacaercsa mapaboisl  y° =8x W mapaiienbHa IpsAMOi

x+y—-3=0.

BAPHUAHT 2

IIpsiMasgs 3agaHa Kak IIEpECEUYEHHME JBYX IIOCKOCTEM X+Yy-—-z=0, 2x+y=1. Hanucars
napaMeTpUYECKUe YpaBHEHMS 3TOW IPSIMOM.

x y-1 z X y-1 z-1 .
JIexar nmu npsMbIC —=—"—"=— W —=—"—"—-=——" BOIHOHU IIOCKOCTH?
0 2 1 1 2 0

X -1 z
Haiitu koopaunats! npoekuuu Touku M(0,0,1) Ha mpsimyro 1 = yT = 1

CocTaBuTh YpaBHEHMsI CTOPOH TPEYrOJbHUKA, €CJIM JaHbl OJHA U3 ero BepmMH B(—4; —5) n
ypaBHEHUS IBYX BbICOT SX +3y —4=0u 3X+8y + 13 =0.

B Ttpeyrompuuke A(0,0,0), B(1,0,1), C(2,2,2) HallTH KOOpPJAMHATHI OCHOBAHUS BBICOTHI,
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IIPOBENEHHON U3 BEPIIKHEBI B.

2 2
2
CocTaBuUTh ypaBHEHHUs KacaTEJIbHbIX K JJUIUICY E+ Yy 1

5

, TapajuIeIbHBIX IPSAMOMN

3Xx+2y+7=0.

BAPHUAHT 3

Haiitn npoexnuto Touku C(3,-4,-2) Ha INIOCKOCTh X+ Y +2Z=1.

x-1 y+2 z-5
-3 4

Haiitn kocuHycC yria Mexay npsMbIMU

X=3t+7, y=2t+2, z=-2t+1.

Haiitu paccrosaue ot Touku M(0,0,0) no npsamoin XT_l = yTJrl = % .

Haiitn Ha ocu OZ TOUKy, paBHOYAAJIEHHYIO OT ABYX INIOCKOCTEH:
2x +2y+z=1 u 2x-2y—2=5.

Jaubl 1Be BepinuHbl Tpeyroiabauka A(—10; 2) u B(6; 4);
€ro BBICOTHI NiepecekaroTcs B Touke N(5; 2). Onpenenuts KOOpAUHATHI TpeTheil BepinHbl C.

2 2

CocTaBuTh YpaBHCHUA KaCATCJIIbHBIX K JJIIUIICY 5 + y? =1, NEPNCHAUKYIISIPHBIX K HpﬂMOﬁ

2x—-2y—-13=0.

BAPUAHT 4

Hanucate ypaBHEHHE IUIOCKOCTH, Mpoxofsmed yepe3 Touky M(1,2,3) mepneHIuKyIspHO IBYM
TIOCKOCTsIM 3x -2y +2-1=0, 3x+2y+2z-2=0.

BbraucinTh yron Mexay miockocTsiMu 3x -2y +z-1=0, 3x+2y+z-2=0.

Boruncnuth 00bEM Ky0a, 1Be TpaHu KOTOPOTO PACcOIO0KEHBI Ha TUIOCKOCTSX 2X + 2y - Zz =1, 4X + 4y
-22=4.

CocTaBUTh ypaBHEHHUE IIJIOCKOCTH, Mpoxojsuieil yepe3 Touky M(1,2,-3) neprneHauKyaspHO NpsMoit
x-1 y+1 z-7
2 -3 3

B tpeyronsauke AC nansl: ypaBaeHue croponsl AB: 5x — 3y + 2=0, ypaBHeHus BoicoT AM: 4x —
3y+1=0u BN : 7X + 2y- 22 = 0. CocTaBuTh YpaBHEHHUS JIBYX APYI'MX CTOPOH 3TOr'0 TPEYroJbHHKA.

2 2

y

N3 Touku C(-1,-7) npoBeneHs! KacaTeiabHble K runepdosne — — =— =1. CocTaBUTh ypaBHEHUS 3TUX

KacCcaTCJIbHBIX.

BAPHUAHT 5§

CocTaBUTh ypaBHEHHE IUIOCKOCTH, Mpoxojsmied uepe3 Touky M(1,2,-3) mapajiienbHO MOPSIMbBIM
x-1 y+1 z-7 X+5 y-2 z+3
= = U = = .

2 -3 3 3 —2 1

JlaHbl ABE MI0CKOCTH 2X + 2y - Z =1, 2X - 2y + z = 3. CocTaBUTh ypaBHEHUS TUIOCKOCTEH, MEISITNX
MOTI0JIaM JIBYTPaHHbBIE yTiIbl, 00pa30BaHHbBIE TaHHBIMH MJIOCKOCTSIMHU.

Haiitu koopAMHATHI TOUKH, CHMMETpUUHOM AaHHOU Touke M(1,1,1) oTHOCUTENBHO MIIOCKOCTH
X—y—-z=1.
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x-1 y+1 z-7
-3

Haiitu yron mexny npsmou U IJIOCKOCTBIO X+ Y+ 2z =1.

Haiitn xoopaunatel BepinH B u C tpeyronsnuka ABC, ecnu gana BepmnHa A (0;0) u ypaBHEHUS
nByx Menuan X — 2y + 1 =0ny — 1=0.

2 2

X o
CocTaBuTh YPaBHCHHS 3TUX KAaCaTCIbHBIX K FI/IHep6OJ'Ie E — y? =1, NEPNCHAUKYIIAPHBIX K IIPAMOUN

4x + 3y -7 =0.

BAPUAHT 6

2x+3y-2-4=0

CocTaBuTh mapaMeTPpUUYECKOE YpaBHEHUE MPAMOM
3X-5y+2z+1=0

Hanucats ypaBHEeHMsI IJI0CKOCTEHN, OTCTOSAIUX OT IJIOCKOCTU G:x+y+z=3 Ha
paccTossHuu 3.

BobruncnuTh yroa Mexay miockocTsmMu 3x -2y +z-1=0, 3x+2y+z-2=0.

y+7 z-2

X
Haiiti xoopaunatel npoekuuu Touku M(2,-1,3) Ha npsiMmyto 3 = c >

CocTaBUTh YpaBHEHMsI CTOPOH TPEYrOJbHUKA, €CIIN JaHbl OJJHA U3 €ro BepuinH B(—4; —5) u
ypaBHEHUs ABYX BBICOT 5X +3y —4=0u3x+ 8y + 13 =0.

CocTaBuTh ypaBHEHHE IIPSAMOIi, KOTOpas KacaeTcs mapabonsl  y° =8x M IapaluieibHa IIpsAMOi
2x+2y+1=0.

BAPUAHT 7

CocTaBUTh ypaBHEHHE IUIOCKOCTH, Hpoxojsmend uepe3 Touky M(1,2,-3) mepneHauKymispHO
x-1 y+1 z-7

IPAMOM =
P 3 3
z-1 X—3 -1 z-7
JlaHbl psiMbIe = LS = e U I = y4 = > I[Tpu kaxom 3HaueHuu | oHn

TepeceKarnTcs?

Haiitu yron Mexxny IUIOCKOCTAMM X+2y+2z2+3=0 1 x—2y+2z-5=0.

CocTaBuThb YpaBHCHUA HJ'IOCKOCTGfI, ACIIINUX MTOIIOJIaM YTJIbL, 06paSOBaHHLIe IUIOCKOCTSIMH 2X + y
-z=1 2x-y+z=1

Jaub! 1Be Bepiunbl Tpeyroibauka A(—10; 2) u B(6; 4); ero BeICOTHI mepecekaroTcst B Touke N(5;
2). OnpenienuTh KOOPIAUHATHI TpeThell BepiinHsbl C.

CocTaBUTh YPaBHCHUC 3JIIIUIICA, €CJIU U3BCCTHBI €0 SKCLUCHTPUCUTET g = 0.5, (I)OKyC F (2,0)

¥ ypaBHEHHE COOTBETCTRYIOMEH mupextpucel X — Y = 0.

BAPUAHT 8

X-2 y-3 z+3
2 1 -4

Haiitu npoeknuto Touku C(3,-4,-2) Ha psSMYIO

Haiitu koopAuHATBI TOUKH, CAMMETPUYHON qaHHOU Touke M(1,1,1) OTHOCHTENBHO MIIOCKOCTH
x+2y+z=0.

Hanucate ypaBHEHUS IIIIOCKOCTEH, OTCTOSIIMX OT MIIOCKOCTH Xx+y+z=3 Ha
paccTosiHuu 6.
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x—1 +2 71-5
Jlexat nu npsimble > =Y 3 = p u X=3t+7, y=2t+2, z=-2t+1 B oaHOM MIOCKOCTH ?

Boraucnute 006€M Ky0a, 1BE TpaHu KOTOPOTO PACIIOIOKEHBI Ha IMJIOCKOCTAX  2X +2y- 2 =1,
AX + 4y - 272 =4,

HEeHTpa, GOKYCOB U YpaBHEHUS TUPEKTPUC

4x2 432 — 8x+ 12y — 32 =0

Jano ypaBHeHue KpuBoil 2 mnopsiika. [IpuBecTH K KaHOHMYECKOMY BHJY, HAWTH KOOPIMHATHI

BAPUAHT 9

[IpsiMass 3amaHa Kak IIEpECEUYEHHUE [BYX IUIOCKOCTeH X —2y+3z=4, 3x+2y—-5z=4.
Hanncars kKaHOHUYECKHE YPaBHEHUS ITOU NPSIMOM.

Haiitu xoopaunatel npoekuuu Touku M (1,0,1) Ha miockocth X+ y+z=1.

Hamucate ypaBHeHHE OWCCEKTPHCHI yIila TPEYrojbHUKA TPU BEPIIMHE B, €CIM H3BECTHHI
koopauHathl BepmuH A(2,2,1), B(0,0,0), C(6,3,6 ).

X -1 z
Haiitu paccrostaue ot Touku M(0,0,0) no npsimoit 0 = yT = 1
CocraBUTh YpaBHEHUE IJIOCKOCTH, MPOXOIAIIEH Yepe3 TOUKY M(1,2,-3) u npsimyo
x=1 y+1 z-7
2 -3 3

Jlano ypaBHeHHe KpuBOil 2 mopsaka. [IpuBecTu Kk KaHOHUYECKOMY BM]ly, HAUTH KOOPAMHATHI
LEHTpa, (POKYCOB, YPaBHEHHSI JUPEKTPUC U ACUMITOT

16x% — 942 — 64x — bdy — 161 =0

BAPHUAHT 10

Haiitu npoexiuto Touku C(3,-4,-2) Ha TNIOCKOCTh X+ Y +2Z =1.

x-1 y+2 z-5
-3

Haiiti kocuHyc yria Mexay npsMbIMU u X=3t+7, y=2t+2, z=-2t+1.

y+l_z
0 3

x-1
Haiitu pacctosinue ot Touku M(0,0,0) o mpsimoit Tl =

Haiiti Ha ocn Z TO4YKY, paBHOYAAJIEHHYIO OT JBYX IUIOCKOCTEH: 2X +2y +z=1 m 2x -2y-—2Z
=5.

2X+3y—-z-4=0
3X-5y+2z+1=0

CocTaBUTh MapaMETPUUYECKUE YPABHEHUS PSIMOI

2 2
10 5 X Y
N3 toukn A(? ,g) IPOBE/IEHBI KacaTeabHbIe K UHncy — - + ? =1. CocraButs ypaBueHus
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9TUX KaCaTCJIIbHbIX.

0) KpuTepHUH OLIEHUBAHUS KOMIIETEHINH (pe3yJIbTaToOB):
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KontponbHast paboTa cuMTaeTcss BBIIOJHEHHOM, €CIIM MPaBUJIBHO PEIICHBl KaKk MHUHMMYM 4 3amgayu
(momydeno 18 6ayioB U BHITIIE).

B) ONMCAHUE IIKAJIbl OLCHUBAHMUS:
Bce peniennsie 3a1aHus B KaKJI0M BapUaHTe CyMMapHo orleHuBaroTcs 30 Oayutamu: Kaxaoe U3 3aJaHui
OLICHUBACTCS B 5 OaJlIOB.

OuneHka Kpurepum ouenkn

OT1iinyHO Cymma 0ajuioB pelIeHHBIX 3a7a4
¢ 23 no 25 6auioB

Xopouio Cymma 0ajuioB pelIeHHbIX 3a1a4
C 19 no 22 6amioB

VY 10BIETBOPUTETHEHO CyMMma 0ajuioB perieHHbIX 3a/1a4
¢ 15 no 18 6asuioB

HeynosnersopurensHo | Cymma 0aisioB pelieHHbIX 3a/1a4

¢ 0 no 14 6auioB
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