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ObsacTh NpUMEHeHus

@®onx oueHouynbix cpeactB (POC) — sBusgercs 00s3aTeIbHBIM MPUIOKEHHEM K paboueit
nporpaMMe JIUCHUIUIMHBI «AHAIUTHUYECKas TeOMETpUs» M O00eCHeuMBacT IPOBEPKY OCBOEHUS
IUTAHUPYEMBIX PE3YyJIbTaTOB 00y4eHUs (KOMIIETCHIUH 1 UX HHIUKATOPOB) IIOCPEACTBOM MEPOIPUATHI
TEKYyILIEH U IPOMEKYTOUHON aTTeCTalluu 10 AUCLUILINHE.

Hesn 1 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

Lenpto @oHAa OIEHOYHBIX CPEACTB SIBIISCTCS YCTAHOBJICHHE COOTBETCTBHUS YpPOBHS
HOJArOTOBKM OOyyaromuxcst TpeOoBaHUAM (heAepalbHOTO TOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa.

I[HSI JOCTHXXCHUA MMOCTaBJIICHHOM neian CDOHIIOM OLCHOYHLIX CpPCACTB 110 AHUCHUILIMHC
«AHaIUTUYECKAsi TEOMETPHS» PEIIAOTCS CIeIyIOIUe 3a1a4n:

— KOHTpOJIb M YIPAaBJICHHE MPOLECCOM NMPHOOpPETeHHUsS OOYYAIONUMUCA 3HAHUM, YMEHHHA |
HaBBIKOB, IPElyCMOTPEHHBIX B PAMKAX JTAHHOM JUCLMILINHBI,

— KOHTPOJIb U OLCHKA CTCIICHU OCBOCHHA KOMHCTGHHHﬁ, NpeaAyCMOTPCHHBIX B paMKax HaHHOﬁ
JUCLUIUIMHBI;

— obecrie4yeHre COOTBETCTBUSI PE3ybTaTOB OOyueHHUs 3ahadaMm Oynyiied npodeccruoHalbHON
NeSITeIbHOCTH Yepe3 COBEPIIEHCTBOBAHHE TPAJAMLIMOHHBIX U BHEJPEHUE MHHOBAI[MOHHBIX METO/0B
o0yudeHus B 00pa30oBaTeNIbHBIH MpoliecC B paMKaxX JaHHOW JUCLMITINHBI.



1. IlepeyeHpb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1. B pesymbrate ocBoenus OIl OakanaBpuara OOYyYarOIIMIiCS JOKEH OBIANCTh CIEAYIOUTUMHU
pe3yibTaTaMi 00y4YeHHs MO0 AUCLUILIUHE:

Koapl HaumenoBanue Kox u HauMeHOBaHMe MHAMKATOPA
KOMIIETEHIIH i KOMIIETEeHIN I JOCTHKEHUSI KOMITeTEHIIUH
VK-1 CriocoOeH oCymecTBIATh MOUCK, | 3-VK-1  3uamv:  memoouxu  cbopa u
KPUTUYECKUI aHAIM3 U CUHTE3 | 0Opabomku  ungopmayuu,  aKmyaibHole
MHPOPMALUH, IPHMEHSTH poccutickue  u  3apybedicHble  UCMOYHUKU
> ~
CHCTEMHBIH TOIXOJ JUTS ungopmayuu 6 cepe npogheccuonanbHOU
0esimenbHOCU,; Memo0d CUCEMHO20 AHATU3A
pelIeHUs TTOCTABJICHHBIX 3a]1a4 ’
V-VK-1 Ywmemv: npumensmo memoouxu
noucka, coopa u obpabomku uH@opmayuu,
ocyuecmenamy  KpUmuyeckuil — amaiuz  u
CuHme3 uHpopMayul, NOIYUEHHOU U3 PAZHBIX
UCTOYHUKOG
B-VK-1 Brademwv: memodamu noucka, coopa u
00pabomkuy,  Kpumu4eckoeo — aHaiuza - u
cunmesa ungopmayuu; MemoouKou
CUCTHEMHO20 nooxooa o peulenus
NOCMABIEHHBIX 3a0aY
VKE-1 Crnioco6eH uCcob30BaTh 3HAHUS | 3HAmMb. OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX JIUCLUTLINH,
JTACIUTUINH, TIPUMEHSTh METOABl MAaTEMaTHUYECKOTO aHaliu3a |
aHAIM3a U JKCIIEPUMEHTAIBHOIO UCCIIEI0BAHUS
MOJICIIUPOBAHUS,
TEOPETHYECKOrO H Ymemu: ucnionp3oBaTh MaTEMaTUUYSCKHE
METO/Ibl B TEXHUYECKUX MPUIIOKECHUSAX,
JKCIIEPUMEHTAIILHOTO

pacCUuTbIBaTh OCHOBHBIC YHCJIOBBIC
XapaKTCPUCTHKU Cﬂy‘laﬁHBIX BCINYHH,
peuraTb OCHOBHBIC 3a/la4X

HUCCICIOBAaHUs B
IIOCTABJICHHBIX 3aJa4ax

MaTeMaTH4YeCKOM CTaTUCTUKU, pCIIATH
TUIIOBBIC PACYCTHBIC 3a/1a'H.

Bnademw: MeTO1aMu MaTEMaTHYECKOTO
aHaJIM3a U MOJIETTUPOBAHUS; METOJaMH
peleHys 3a/1a4 aHallu3a | pacuera
XapaKTePUCTHK (PU3HMUECKUX CHUCTEM,
OCHOBHBIMH IpueMaMH 00pabOTKH
9KCIIEPUMEHTAIIBbHBIX IaHHBIX, METOAAMHU
paboThI ¢ IPUKIATHBIMUA TPOrPAMMHBIMHU
IIPOYKTAMH.

1.2. Dmanot hopmuposanus komnemenyuit ¢ npouecce océoenusn OIl 6axanaspuama

KOMMOHEHTBI KOMIIETEHIMH, Kak WpaBWiIoO, (DOPMHUPYIOTCS TPU HMIYYEHUH HECKOIbKHX
JIUCIUIUIMH, a TaK)X€ B HEMAJIOM CTEMEHHM B Mpolecce mpoxoxiaeHus npaktuk, HMP u Bo Bpems
CaMOCTOSITeNIbHONW paboThl oOyuaromierocs. Bommonnenue u 3amuta BKP sBnstorcs BunoMm yueOHON
JeSITeIbHOCTH, KOTOPBIH 3aBepiiaeT rnpoiecc GOpMUPOBAHHSI KOMITETEHIUH.

Oranbl GOopMUPOBAHUS KOMIIETCHIIUU B TIPOIIECCE OCBOCHHUSI TUCITUTUTHHEI:



- HAYaJbHBI 3Tam — Ha 3TOM JTane (HOPMHUPYIOTCS 3HAHHEBBIE W HHCTPYMEHTAIbHBIE OCHOBBI
KOMIICTCHIIMH, OCBAaMBAIOTCS OCHOBHBIC KaTeropuu, (GopMHUpYIOTCS O0a30Bbie ymeHus. CTymeHT
BOCIIPOM3BOMUT TEPMUHBI, PAKThI, METO/IbI, IOHATHS, TIPUHIIMIIBI M PABUIIA; PEIIacT Y4eOHbIC 3a1aun
no oOpasiy;
- OCHOBHOIi 3Tam — 3HAHWS, YMCHHUsS, HaBBIKH, oOecreduBaroiine (pOpMUPOBAHUE KOMIICTEHIIHH,
3HAYUTEJIBHO BO3PACTAIOT, HO €Ill¢ HE JOCTUTAIOT HTOTOBBIX 3HaueHWit. Ha 3TOM 3Tame CTyaeHT
OCBaMBaeT aHATUTUYECCKUEC JICUCTBHA C TPEAMETHBIMH 3HAHHSIMH [0 JAUCIMIUIMHE, CIIOCOOCH
CaMOCTOSITCIILHO pelllaTh y4eOHbIC 3a/laud, BHOCS KOPPEKTHUBBI B QJITOPUTM JCHCTBUH, OCYIICCTBIISSA
KOPPEKIIMIO B X0J1€ paOOThI, IEPECHOCUT 3HAHUS U YMECHHUS Ha HOBBIC YCIOBUS;
- 3aBepIIAIOLIUIA STall — HA 9TOM 3Tare CTYACHT JOCTHraeT UTOTOBBIX TMOKa3aTesel Mo 3asBJICHHOM
KOMIICTEHIIMH, TO €CTh OCBAaUBACT BECh HEOOXOAUMBIN 00BEM 3HAHHMIA, OBJIAJICBACT BCCMU YMCHUSIMHU U
HaBbIKaMH B cdepe 3asBieHHON kommnereHd. OH CMOCOOEH HCIOJb30BaTh 3TH 3HAHUS, YMCHUS,
HABBIKH [TPU PEIICHUH 3a/1a4 IMOBBIIICHHOM CII0)KHOCTH M B HECTAHAPTHBIX YCIOBHSIX.
Otanbl  (HOPMHUPOBAHUS KOMIETECHIIMH B XOJI€ OCBOCHHUS TUCHUILUIAHBI
tematndeckom miane (cm. PITJT).

OTPpaXXar0TCid B

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH U GOpMaMU KOHTPOJISI HX OCBOEHUS

Ne n/m KonTposupyemsle pa3aesibl Kon xonTpompyemoii HaumenoBanne
(TeMBbI) THCHHUILIHHBI KOMIIETEeHIINN OLICHOYHOI'0 CpeJcTBa
/ TeKyIei u
HNuankaTop A0cTHKEHHSI MPOMEKYTOUHOM
KOMIIeTeHIIUT aTTecTanuu
Texymast arrectanus, 1 cemectp
Bexkropsl, 6a3uc, KOOPIHHATHI VKE-1 KP Ne 1
I[TpsiMbIe U MIOCKOCTH VKE-1 KP Ne 2
3. Kpussie 2 nopsjika VKE-1 KP Ne 2
IIpome:xxyTouHas arTectanusi, 1 cemecTp
SK3aMEH VKE-1 |3K3aMeHaHHOHHLIﬁ onJier




2. Onucanne nokasareseidl M KpUTepHeB OLCHUBAHUS KOMIIETEHIMH Ha PA3JIMYHBIX 3Tanax ux GopMHpPOBaHHs, ONIMCAHNE LKA OLleHUBAHUS
KoHeuHbIMU pe3yiabTaTaMd OCBOEHMsI IPOTpaMMbl TUCLMILIMHBI SBISIOTCS COPMHUPOBAHHBIE KOTHUTHUBHBIE AECKPUITOPHI «3HATHY», «YMETbY,

«BJIAZIETH», PACIIMCAHHBIE IO OTAEIbHBIM KOMIIETEHLIUAM, KOTOpbIE IpUBeAEHbI B 11.1.1. @opMupoBaHue 3TUX IECKPUITOPOB MPOUCXOAUT B IpOLECCE

M3y4YEHUs TUCLIMILIMHBI 10 3TalaM B paMKax pa3jIMYHOIo BUAA y4EOHBIX 3aHATHH U CaMOCTOSITEIbHOIN paboThI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETEHIIMI HA KaXIOM dTare: HOPOTOBbIi, TPOIBUHYTHIA U BHICOKH.

YpoBHuU Coaep:xartejibHOe OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIaTudanibuas
onucaHue YPOBHsI % HIKAJIA VIS OLeHKH
OCBOEHHsI | JK3aMeHa/3a4yeTa
Boicokuii TBopueckas IeATENbHOCTh | BKarouaem Hudxcecmosuuil yposeHs.
Bce 6uovl komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IaiaHue
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIMSIMH, CITOCOOCH MMPUMEHUTH UX B A/
VPOBHE 6 COOMBEMCMBULL C HECTaHJAAPTHBIX CUTYAIIUSX: TIOKA3bIBACT 90-100 Otmiio]
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIILHO MPUHUMATH PEIICHUE, 3auTeHo
OUCYUNTIUHDBL pemats mpobiieMy/3a1ady TeOpeTUIECKOro Uiu
MPUKIIQJHOTO XapaKkTepa Ha OCHOBE M3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUH
IIpoaBuHYTHII [lpumeHenne 3HaHWA W | Briarouaem Hudxcecmoswuil yposeHs.
Bce 6uowi komnemenyuti ymenuii B 6ornee mmpokux | CTyIeHT MOKET J0Ka3aTh BIAJCHHE B/
chopmuposanvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETEHIMSIMH: JEMOHCTPHPYET CIIOCOOHOCTD 85-89 OueHb XOpoIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM co0uparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHO
coomeemcmeuu ¢ yeasimMu u | JIeSTeTbHOCTH, HEXENIW TI0 | M TPAaMOTHO MCIOJIB30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbL oOpa3ity, Oonbleil oyel | caMOCTOSITENFHO HalIEHHBIX TEOPETUUECKUX
CaMOCTOSITETEHOCTH ¥ | HICTOYHHKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIUATHBBI TEOPETUYECKHE MOJOKESHHS MU 00OCHOBBIBATH 70-84 Xopormo/
MPAKTUKY TPUMCHCHHS. 3a4TeHo
IToporossrit PenponykrusHas CryneHt JEMOHCTPHUPYET BJIaJICHNE 65-69 D/V nosnerBoputensHO/
Bce 6uovl komnemenyuii JeSITeTTHHOCTD KOMIIETEHIIMSIMA B CTaHNAPTHBIX CHTYalUsX: 3auTeHO
cghopmuposarvl Ha NOPO2OBOM u3JIaraeT B Mpejerax 3aaad Kypca TeOpeTHIECKH
ypogne Y TIPAKTHUYECKU KOHTPOJIUPYEMBI MaTepHall. 60-64 E/Mlocpencrsetto
/3adreHo
Hwu:xe moporosoro OTcyTCcTBHE PU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETEHITUH HE CPOPMHUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUU MPOJEMOHCTPUPOBATh 00JIaJaHNe KOMIIETCHIIUSAMU B Hezauteno

CTAaHJAPTHBIX CUTyalluAgX.




OneHuBaHuE pe3ynbTaToB OOYyUEHUsl CTYIEHTOB MO JUCIHUIUIMHE OCYILECTBISETCS MO PEeriaMeHTy
TEKYILEro KOHTPOJISI U MPOMEKYTOYHOM aTTeCTallUH.

Kpurepun onieHuBaHMs KOMIETEHINN HA KaX/10M 3Talle U3y4eHUs TUCLMIUIMHBI U KaXI0ro BUIa
OILICHOYHOTO cpeacTBa U mpuBoAsTcs B 1. 4 ®OC. toroBeiit ypoBeHb cPOPMUPOBAHHOCTH KOMITETEHITHH
IpU M3yYEHUU AUCLHMILTUHBI ompenenserca no tabmuue. [Ipu 3tom cienyer moHUMarh, YTO TpaHMIIA
MEXy YPOBHSMH [IJIi KOHKPETHBIX PE3YJIbTATOB OCBOCHHUS 00pa30oBaTEIbHON MPOrpaMMbl MOXKET

CMENIaThCsl.
Yposenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTECTALUA
KOMIIETCHIMHU
BbICOKUI BbICOKUI
BBICOKUH NpPOOBUHYMbLLL BbICOKULL
BbICOKULL NnpPOOBUHYMbLUL
nopo2oawll BbICOKULL
BbICOKULL Nnopo2oswiii
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABHHYTHINI
npoOBUHYMbLLL nopo2coewlii
nopo2o6wiii NnpOOBUHYMbLLL
IIOPOTOBbIN MOPOroBbIN NOPOrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIi HM2Ke TIOPOroBOro
HHKe MOPOroBOro -

3. Meroauyeckne MaTepHalibl, ONpeAelsiomMe MPOUEeAyPbl OLEHUBAHUSI 3HAHMI, YyMeHMId,
HABBIKOB H (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEPU3YIOIIMX 3TaNbl (JPOPMUPOBAHUA KOMIIETEHIH

WroroBas arrectanus NO AUCUUIUIMHE SBISIETCS HHTETPAIBHBIM IIOKa3aTelleM KauecTBa
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHUM M HABBIKOB OOYyYAIOUIMXCA IO JUCIHUILUIMHE U
CKJIa/IbIBAETCS U3 OLIEHOK, MOJTYYEHHBIX B X0J1€ TEKYIEH 1 MPOMEKYTOUHON aTTeCTallUu.
Texymas arrectanus B CeMecTpe MPOBOJAUTCA C LENbI0 OOecreueHHs CBOEBPEMEHHOI
OoOpaTHON CBSI3M, JUIS KOPPEKIMH OOY4YeHHs, aKTHBH3AI[MH CAMOCTOSTEIbHOW paboThI
o0yJaronmxcs.

[IpomexyTouHass aTTecTalusl TMpeAHAa3HaueHa s OOBEKTUBHOTO TIOATBEPXKICHUS H
OLICHUBAHMUS JOCTHUTHYTBIX pE3ylIbTaTOB OOY4YEHHs] TIOCIE 3aBEPIICHUS H3YYCHUS
JTUCITUTUTAHBI.

Tekymias arrectanus OCyIIECTBISETCS ABA pa3a B CEMECTP:

o koHTpoibHas Touka Ne 1 (KT Ne 1) — BeIcTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 8 Henenu y4yeOHoOro cemectpa. Bxirodaer B ceOsl OLIGHKY MEpONpUSTUN
TEKYILEro KOHTPOJS ayJUTOPHOM M caMOCTOSTeNbHOW paboThl o0ydaromerocst mo
pasnenam/TeMaM y4eOHOU TUCIUIIINHEI ¢ 1 o 8 Hexenmto yueOHoro ceMecTpa.

o koHTponbHas Touka Ne 2 (KT Ne 2) — BeIcTaBnsieTcsi B JIEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Hemenu ydueOHOro cemectpa. BritouaeT B ce0si OLIEHKY MEpONpPHUSTHIMA
TEKYIEro KOHTPOJS ayJUTOPHOM M CaMOCTOSTENbHONH paboThl o0ydaromerocst mo
pasnenam/TeMaM y4eOHOU TUCIUIIINHEI ¢ 9 o 16 Henmento yueOHOTO cemecTpa.

Pesynbrartel Tekymed W TPOMEXKYTOUHOM AaTTecTald MOABOIATCS MO IIKale OabHO-
PEUTHUHTIOBOM CUCTEMBI.



JTan pedTHHIOBOIi cucTEeMBbI / Heneast Bann
Oueno4Hoe cpeacTBo Munumym™* Makcumym**
Texymas arrecranusi 1-16 36 -60% ot 60
MaKcUMyMa

KonrpoabHasi Touka Ne 1 8 18 (60% ot 30) 30
PelitunroBas koHTposibHas pabota Ne 1 8 18 30
KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
PefiTuHroBas koHTpoabHas pabora Ne 2 15 18 30
IIpomexkyTouHasi aTTecTanus - 24 (60% ot 40) 40
DK3aMeH -

DK3aMeHaIMOHHBIN OUIeT - 24 40
HUTOI'O no aucuuminHe 60 100

* - MuHuUManbHOE KOJIMYECTBO OalyIoB 3a OLIEHOYHOE CPEACTBO — 3TO KOJMYECTBO OaijioB, HaOpaHHOE
00y4aromuMcsl, IpU KOTOPOM OLIEHOYHOE CPEJCTBO 3aCUMTHIBACTCS, B IPOTUBHOM Cilydae 0OyJaromuiics
JOJDKEH JIMKBUJIMPOBATh TOSBUBLIYIOCS — AKaJeMHUYECKYIO 3aJ0JDKEHHOCTh [0 TEeKyIled WM
IPOMEXYTOYHON aTTecTauuy. MHUHMMaJIbHOE KOJMYECTBO OAJIOB 3a TEKYLIYI AaTTECTAlHI0, B T.d.
OTIENBHOE OLEHOYHOE CPEACTBO B €€ COCTaBE, W NPOMEXKYTOUHYIO arrecrauuio cocrasiser 60% or
COOTBETCTBYIOIIUX MAKCUMAaJIbHBIX OaJlJIOB.

4. TunoBble KOHTPOJIbHBIE 32/IaHUS WM HHbIE MATEPUAJIbI, HEO0X0IUMbIe JIJIs1 OLlEHKH 3HAHUIA,
yMeHH i, HABBIKOB



dopma 3K3aMeHAIHOHHOTO OHMIeTa

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJIEPAJIBHOE FT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHalnbHBIH UCCAENOBATEIbCKUMN AACpHBIN yHUBepcuTeT « MUDUN»
OOHMHCKNMI MTHCTUTYT aTOMHOV 3HEPreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pa3soBaHs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa Bbiciieit MaTeMaTuK

Hamnpasnenue 38.03.05 busnec-undopmarnka
OOpasoBarenbHas | T- undpacTpykTypa opranuzanumn
mporpaMma

Jucuunnmza AHAJINTHYECKAS TeOMeTPUs

3K3AMEHAIIMOHHBIN BUJIET No__

1. Bompoc nis nposepku ypoBHsi oOyueHHoctr 3HATD
BeKmopbz u onepayuu HAO HUMU. KOMn]ZaHapHOCmb, KOJUIUHEAPHOCMb 6€KNMOPOe. bazuc na
niockocmu u 6 npocmparncmee. Koopounamwer eexkmopa 6 Oazuce. [eiicmeus ¢
KOOPOUHAMAaMu.

2. Bompoc nns mposepku ypoBHst o0yueHHoctu 3HATDH
Kacamenvnuie k annuncy, eunepbone u napabone (6vleecmu 05 d1IUNCA).

3. Bompoc ans npoBepku yposHs o0ydeHHoctd YMETD
2X+3y—-z-4=0

3X—-5y+2z+1=0

Cocmasumv napamempuyeckue ypasHeHus npsAmou

4. Bomnpoc (3agava/3aganue) s npoBepku ypoBHs ooydennocta BJIAJIETH
Haiimu paccmosinue om nauana koopounam 00 HJIOCKOCHU, NPOXoosauell uepe3 napaiieibHole

npsamole
X-5 y-6 z+3 Xx—2 y-3 z+3
= = u = = .
3 1 -4 3 1 -4
CocraBHuTenb H.5. KinuimmoHT
(moanucek)
3aBenyrontuii kadenpoii/
HaYaJIbHUK OTICJICHUS B.K. AprembeB
(moxmuce)

« » 20 T




Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepun onenkn
OTJIINYHO CTyIleHT NOJIKEH:
36-40 - IPOAEMOHCTPHUPOBATH TIIYOOKOE U IPOYHOE YCBOCHHE 3HAHUI

IPOrpPaMMHOT0 MaTepHaa;

- HCYEpIIbIBAIOIIIE, IOCIEA0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO
U3JIOKUTH TEOPETHUUECKUN MaTepua,

- IPaBWIBHO ()OPMYITUPOBATH OTPECIICHUS;

- IPOJIEMOHCTPUPOBATH YMEHUS CAMOCTOSITENILHOM paboThI €

JIUTEPaTypou;
- YMETh CJIeNIaTh BBIBO/IbI 10 M3JIaraEMOMY MaTepuay.

Xopouio CTyneHT JOKeH:

30-35 - IPOAEMOHCTPUPOBATH JI0CTATOYHO MOJIHOE 3HAHNUE IPOTrPAMMHOI0O
Marepuaa;

- IPOJEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYECKUX ITOHATHH;
JIOCTaTOYHO MOCJIE0BATEIBLHO, TPAMOTHO U JIOTUYECKU CTPOMHO
U3JIaraTb MaTepuall,

- IPOAEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHCS B JIMTEPATYPE;

- YMETh CJIeNIaTh I0CTaTOYHO 0OOCHOBAHHBIE BBIBOBI 10 U3/1araeMOMY

MaTepHany.
Y 10BNETBOPUTEIBHO CTyneHT JOMKeH:
24-29 - MPOICMOHCTPUPOBATH OOIIEe 3HAHUE U3YyYaeMOT0 MaTepHaa;

- IOKa3aTh 00IIee BiIaeHUE MOHATHITHBIM annapaToM JUCIUILINHBI,
- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOU MU3JIaraeMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOrpaMMoil yueOHy0
JUTEPATYPY.

HeynosnersopurensHo | CTyI€HT 1€MOHCTPUPYET:

23 u MeHblIIE - HE3HAHHE 3HAYUTEIBHOM YacTH MPOrpaMMHOI0 MaTepUaa;

- HE BJIa/IeHUE TIOHATUHHBIM aIllapaToM JAUCHHUIIINHBL;

- CYILIIECTBEHHbIE OLUIMOKU NPU M3JI0XKEHUU YUeOHOro MaTepuana;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBHUH CO CTPYKTYPOU
U3J1araeMoro BOIIpOca;

- HEYMEHHE JIeN1aTh BBIBOJIBI 110 M3J1araéMOMY MaTepHAILy.

[IIxana olleHMBaHUS 32 KaXKIbIN 2JIEMEHT SK3aMEHAIIMOHHOTO OMJIeTa: KAkl BOMPOC olieHnBaeTcs B 10
0aIoB.



®opMa 1151 BOIIPOCOB K IK3aMeHy

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJIEPAJIBHOE FT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEXJEHUE BBICHIETO OBPA3OBAHHUSA

«HanuoHalpHBIH HCCHIENOBATENbCKUN ANEPpHBIU yHUBepcurer «MUDU»
OOHMHCKNMI MTHCTUTYT aTOMHOV 3HEPreTUKN -

drman derepaaIbHOTO rocyIapcTBEHHOI'O aBTOHOMHOT'O 00pa30BaTe/IbHOIO YUpeXKIeHVIs BBICIIIEro 0Opa3oBaHyisd
«HaryoHasIbHbIN McciIeoBaTe IbCKUM sepHbIN yHuBepcuTeT «MVIDVD»

(IATD HVISTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa Bbiciieit MaTeMaTuK

Hamnpasnenue 38.03.05 busznec-unpopmaruka
O6pasoBarenbHas | T- uHdpacTpyKkTypa oOpraHuzanun
nporpaMmma

Jucuunnnza AHaJuTHYeCKasi reoMeTpus

BOIIPOCHI K DK3AMEHY

1. Bexkropsl u onepanuu HaJ HUMH. KoMIulaHapHOCTB, KOJUIMHEAPHOCTh BEKTOPOB. basuc. KoopauHatsl
BEKTOpa B 0a3uce U ACUCTBUS ¢ KOOPAUHATAMHU.

2. Ilpocteiimue 3a1auyn aHAIUTUYECKON T€OMETPUM: KOOPIMHATHI BEKTOPA, JeJIEHHE OTpe3Ka B JAHHOM
OTHOIIEHUHU pa300paTh, KOOPAUHATHI LIEHTPa Macc.

3. CucremBbl KOOpIUHAT: AEKapTOBA IPSIMOYTOJIbHAS, TIOJSPHAsSI, IMIIMHAPHYECcKas, chepudeckas.

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

5. CkanspHoe NpPOU3BEJIECHUE BEKTOPOB (OIpENETIeHHE, CBOICTBa, BBIPAKEHUE B MPSIMOYTOJIbHBIX
KOOp/AMHATAaXx).

6. Omnpenenutenu 2 1 3 MOPSAIKOB

7. BekTropHOoe mpOU3BEICHUE BEKTOPOB (ONpeeNeHHe, CBONCTBA, BBIPAKEHHE B MPSIMOYTOJIbHBIX
KOOp/AMHATAaXx).

8. IlpunokeHHss BEKTOPHOTO MPOU3BEIEHUS: BBIUMCICHHUE IUIOMIAN TPEYrolbHUKA (Ha TJIOCKOCTH U B
IIPOCTPAHCTBE).

9. CwmemiaHHOE TPOW3BEIEHHE, CBS3b C O0BEMOM TMapalIeNieNuIe/ia, BBIpaKEHHE B KOOPAWHATAX.
Brruucnenne o0bema TeTpasipa.

10. /IBoitHOE BEKTOPHOE IMPOU3BEICHHE.

11. IIpeoOpa3oBaHue AEKAPTOBBIX MPSIMOYTOJIBHBIX KOOPAWHAT HA MJIOCKOCTH (IIOBOPOT U MapasuleIbHbIH
MepEeHoc).

12. YpaBHeHMs TMHUN U TIOBEPXHOCTEH: SBHOE M MapaMeTpUUecKoe 3ajaHue. Aiaredpandeckue JUHUN U
noBepxHocTu. Teopema 00 MHBApUAHTHOCTH MOPSIKA.

13. [TnockocTs B TpoCTpaHCTBe. Pa3nuuHble BUABI ypaBHEHHWH: oOIllee ypaBHEHHE, ypaBHEHHE IO
BEKTOPY HOpPMaJM M TOYKE, ypaBHEHHUE IO TPEM TOYKaM, ypaBHEHHE B OTPE3Kax, MapaMeTpUuyecKue
YpaBHEHHS.

14. HenonHble ypaBHEHHUS IJIOCKOCTH.

15. HopmanbsHOe ypaBHEHHE IUIOCKOCTH. PaccTosiHMe OT TOYKM 10 MIOCKOCTH. OTKIIOHEHHE TOYKH OT
IIJIOCKOCTH.

16. VpaBHeHus npsAMoil (KaHOHMYECKHE, MapaMeTpuyeckue, 1Mo 2 ToykaMm). YpaBHEHHE NPSAMOM Kak

[IepeceyYeHre Maphl IUIOCKOCTEH. B3amMHOE pacnosioKeHUEe IBYX MpPSAMBIX. YTOJI MEXKIAy IpsIMON U

IJIOCKOCTBIO.
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17.
18.
19.
20.

21.

22.
23.
24,
25.
26.

[Tpsimas Ha miockoctu XOY. Bee ypaBHeHuUs U cBOCTBA.

PaccTosiHMe OT TOUKH 10 IPSMOI M PacCTOSTHUE MEKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMHU.

IIy40K U CBsI3Ka IJIOCKOCTEM, YPABHEHUS ITy4Ka U CBA3KH.

VYnpouieHue o0iero ypaBHeHHs. KPUBOM BTOPOTO MOPsAKA IIyTeM MOBOPOTa OCEeH M MapajiesIbHOTO
nepenoca. Kiaccugukanus KpuBbIX BTOPOro HOpsAKa.

Onnunc, runepbosa, mapaboma. JupekropmalbHOE  CBOWCTBO.  DKCIEHTPUCHTET. BwIBOI
KaHOHMYECKUX YPaBHEHUU (JJIs SJUTAIICA U TTapadoJIbl).

®dokanbHOE CBOMCTBO, pacroiokeHne (PoKycoB, TUPEKTPUC (10Ka3aTh I AILTUIICA U 1Tapadoibl).
Konnueckue ceuenus.

KacarenbHble K 35unncy, runepbose u mapadore.

OnTHdeckne CBOMCTBA 3JUTHIICA, TUTIEPOOITBI, TapadoIIbL.

Hekotopbie BHIBI TMOBEpXHOCTEW BTOporo mnopsaka. McciemoBanue ¢(OpMBbI MOBEPXHOCTH 1O
KaHOHUYECKOMY YPAaBHEHHMIO METOJOM CEUYEHUH.
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Odopmitenne KOMIIEKTA 3aJaHUI 151 KOHTPOJbLHOM PadoThI

MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3OBAHUS POCCUUCKOU ®EJJEPAIIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEX/JAEHUE BbICHIEIO OBPA30OBAHHUA

«HauumoHanpHBIH HCCHENOBATENbCKUNU AACPHBIU YyHUBepcuTeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV JHepreTUKM —
drmman demeparbHOro rocyapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUpeXKIeH s BEICIIIEro 00pa3oBaHvIs
«HanyoHasIbHbIN MccileoBaTeNIbCKU SaepHbI yHVBepcuTeT «MUDV»

(VIATD HUSTY MU®W)

HHCTUTYT OBIIEN TPO®ECCHOHAJIBHON MOATIOTOBKH
Kadenpa Bbicuieit MaTeMaTuKH

Hamnpasnenue 38.03.05 busnec-undopmarnka
O6pazoBarenbHas | T- uHdpacTpyKkTypa OpraHuzanumn
nporpamma

JucuumnimnHa AHAJTUTHYECKAS] T€OMETPHS

KomIuieKkT 3agaHuil 1Jis1 KOHTPOJILHOM padoThI 1

Bapmuanr 1.

1. | Hano A(1,2), B(3,1), C(4,5). Touku A, B u C SIBISIOTCS CEPEeMHAME CTOPOH HEKOTOPOT'O
TpeyronpHuKa. HaliTh KOOpIMHATHI BEPIIMH 3TOTO TPEYroJIbHUKA.

2. Jaubl BekTOpHl @ = {4,—2,—4} u b= {6,-3,2} . Beruucnuts (a +I;)2.

3. Bekropsl a, b, C, oOpa3yrolue JIeByIO TPOHKY, B3aHMHO MEPICHINKY/ISIPHBL. 3Hasi, 4TO
JUIMHBI 3TUX BEKTOPOB PAaBHbI COOTBETCTBEHHO 3, 4 U 5, HATU CMEIIaHHOE POU3BEICHHE

(b,3,c).

4. | Haiitu BexTop X, KoJutnHeapHsiit Bekropy a ={2,1,—1}u ymoBIE€TBOPSIOIHNIA YCIOBHIO

(%,d) =3.

5. | Haiitn mpoekimio Bektopa S ={1,2,3} Ha 0Ch, COCTABISIONIYIO ¢ KOOPANHATHBIMA OCSMH
paBHbIE TYTIbIE YIJIbI.

6. | Mausr qBa Bektopa a ={11,10,2} u b=1{4,0,3}. HaiiTu BEKTOp €ANHUIHOMN JTHHBI
NEepPICHANKYIISIPHBIA 3TUM BEKTOPaM M 00pa3yIOIIUil ¢ HUMH MTPABYIO TPOWKY.

7. | Jlanwl Bepmunbl Tpeyronbanka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero tuiomazap u
BBICOTY, OMYIIIEHHYIO U3 BEPIIUHEI B.

Bapmuanr 2.

1. | Hausl Bepimnubl Tpeyroiasauka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenute ero yroji npu
BEepUINHE B.

2. | ansl Bextopsl d ={4,—2,—4} u b ={6,-3,2}. Boruucnuts (2a—3b,a+2b).

3. Y CTaHOBUTH, KOMILIAHAPHBI JIH BEKTOPHI 8 = {2,—1,2}, b= {1,2,—3} uc= {3,—4,7}.
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BekTopsl @u b B3auMHO HeprieHIUKYISIPHBI, UX [UTHHBI PABHBI COOTBETCTBEHHO 5 U 6.

Breraucnurs ‘[26’1' — 5,25 — é] .

Haiitu npoekuuto Bekropa S = {\/5 ,—3,—5} Ha 0Chb, COCTABIISIONIYIO C KOOPAMHATHBIMHU
ocsimu Ox u Oz yriel 45° 1 60°, a ¢ ocsto Oy — OCTpBIN yroi.

Breranciuts 00beM TeTpaspa ¢ sepmmnamu A(1,2,3), B(9,6,4), C(3,0,4), 11(5,2,6), a Takxe
€ro BBICOTY, ONMYIICHHYIO U3 BepIIHHBI /],

ABC/] — tpaneuusi. OcnoBanust A/ u BC otHocsTCs Kak 3:2. Beipa3uth BekTop B yepe3
BEKTOpbl a=BA un b =CJI.

Bapuant 3

Hano A(1,2), C(9,7). Haiitu xoopauHaThl Touku B, nensiueit orpe3ok AC B oTHOLICHUH 2:3,
CUMTAasi OT BEPILUHBI A.

Jlab! BeKTOpBI d = {4,~2,—4} u b = {6,~3,2} . Boruucauts (4 + b, 3—26) .

Bektopsr &, b, C, obpasyroriue npaByio TpOiKy, B3aUMHO MEPICHAUKY/ISPHBI. 3HasI, 4TO
JUIMHBI 3TUX BEKTOPOB PaBHbI COOTBETCTBEHHO 4, 5 1 6, HAlITH CMELIaHHOE IIPOU3BE/ICHUE

(b,a,c).

JlaHb! BekTOpBL @ = {4,—2,—4} u b = {6,—3,2} . HailTu KoopAuHAaThl BEKTOPHOI'O

MIPOU3BEIACHUS l2§ + 5, BJ

Hanst 18e Touku P(-5,2) u H(3,1). Haiiti nmpoeknuio Bekropa PH Ha oCbh, KOTOpast

3
cocrasisieT ¢ ochto Ox yron arctg 2

Jlanwl Bepimnbl 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 cinyuae

MOJIOKUTCIIBHOI'O OTBETA, BBIPA3UTH OAWH U3 BEKTOPOB Y€PEC3 OCTAJIbHBIC.

Bapmuanr 4

Hano A(1,2,3), B(3,1,0), C(2,4,5). Haifti koopAuHATHI TOYKH TIEPECEUCHUSI METHAH 3TOTO
TPEYroJIbHUKA.

Jaus! Bextopsl @ ={4,—2,—4} n b ={6,-3,2}. Beruncmuts (a—b)°.

Jlaust BexTops @ =(2,3), b =(3,5)u ¢ =(~1,3). Onpeenuts, Mpy KaKOM 3HAYCHHH

napameTpa K Bektop d + kb OyIeT KOJUTMHEapEeH BEKTOpY C .

Bekropsl du b B3auMHO neprieHANKYISPHBI, HX [UTHHBI PAaBHBI COOTBETCTBEHHO 3 | 7.
Beruucnuts ‘[25 - 35,25 —35] .

Jausl BexkTopel & ={2,-31} , b={-312} u ¢ ={1,2,3}. Haiitu [a, [b, C]].
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Haiiti nmpoekumro BekTopa S ={4,—3,2} Ha 0Cb, COCTABJISIONIYIO C KOOPIUHATHEIMH OCSMH
paBHBIE OCTPHIC YTIIBL.

Hanbl Bepinuabl Tpeyroiabauka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero Beicory,
OIYIICHHYIO M3 BepIIUHbI B.

Bapuanr S.

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C saBIsAOTCS cepelMHaMi CTOPOH HEKOTOPOTO
TpeyroiabHuKa. HaiiTh KOOpMHATHI BEPIITUH 3TOTO TPEYrOJIbHUKA.

Jlaus! BexTops! d@ = {4,—2,—4} u b = {6,~3,2} . Borancauts (2a—b)2.

Jlams Bextops! a ={4,—2,—4} u b ={6,-3,2}. Beruucuurs [2d—-3b,a+2b].

Haiitu BexTop X, KoyummHeapHsiii Bektopy d ={2,—1,—1}u yaoBIeTBOPAIONIMI YCIOBUIO

(%,8) =3.

Jausr g1Ba Bekropa a ={3,—1,5} u b ={1,2,—3}. HaiiTu BeKTOp X IpH YCIOBHH, YTO OH
HepreHIuKysper ocu Oz u ynosierBopseT yenousam (X,a) =9, (x,b)=-4.

Brerauciuts 00beM TeTpaspa ¢ sepmmHamu A(1,2,3), B(9,6,4), C(3,0,4), 11(5,2,6), a Takxke
€ro BBICOTY, TPOBEJICHHYIO U3 BEPITUHBI A.

ABC/] — tpaneuusi. OcHoBanust A/ u BC otHocsTcs Kak 2:1. Beipasuts BekTop B yepe3
BeKTOphl d=BA u b =CJI.

Bapuanr 6

Hansl BepinHbl Tpeyroiasuuka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenute ero yroi npu
BepuinHe B.

Jaubl BekTOpHI @ = {4,—2,—4} u b= {6,—3,2} . Beraucnutp (a+ b, 3—26) .

Bekropst a, b, C, oOpa3yrolue JIeByIO TPOHKY, B3aUMHO MEPICHIUKY/ISIPHBL. 3Hasi, 4TO
JUIMHBI 3THX BEKTOPOB PAaBHBI COOTBETCTBEHHO 3, 4 U 5, HAITH CMELIAHHOE NPOU3BEICHHUE

(f,b,a).

Jausl BekTOpHl @ = {4,—2,—4} u b= {6,—3,2} . Beruucnutb [é +2b,a —BJ

Bexkrop X, komumHeapHsblid BekTopy y = (6,-8,-7.5), o6pa3yet octpsrii yroia ¢ ockto Oz. Halitu
€ro KOOpJIMHATHI, €CJIM U3BECTHO, 4TO ero aimHa S0.

[TpoBepuTh, KOMIUTaHAPHBI 11 BekTopsl @ =(6,4,2), b =(-9,6,3), ¢ =(-3,6,3). B ciyuae
MOJIOKUTEIBHOTO OTBETA, BBIPA3UTh OJUH U3 BEKTOPOB Yepe3 OCTAIbHBIE.

Haiitu mmomans tpeyronsuuka A(1,2,3), B(2,3,4), C(0,2,2) u ero BbICOTY, IPOBEICHHYIO U3
BepiunHsbI C.

Bapuanr 7
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Hano A(1,2,3), C(9,7,-2). Haiitu koopauHatel Touku B, nensimeit orpe3ok AC B OTHOIIEHUH
3:2, cunTas OT BEPIINHBI A.

Jaubr Bektopsl & ={4,—2,—4} u b ={6,—-3,2}. Bbrunciurs yrosn Mexay BEKTOpaMu.

Jlaus! BekTOpsI d@ = {4,—2,—4} u b = {6,~3,2} . HaiiTi KOOpAMHATEI BEKTOPHOTO

MIPOU3BEICHUS l2§ + 5, BJ

Jlanbl BekTOophl d = {4,—2,—4} u b= {6,-3,2} . Haiitu 10 , (2a-3b).

Janbt Bextopsl a ={4,—2,—4} u b ={6,—3,2}. Boruucnurs [[24—3b,a],b].

Hanbl Bepinuabl Tpeyroiabauka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomaaps u
BBICOTY, MPOBEICHHYIO U3 BepiinHbl C.

Jaubl BekTopel @, b u  C, obpasyromme momapHo yriabl 120°. J[AMHBI 3THX BEKTOPOB

paBHbI cooTBeTcTBeHHO 1,2 1 3. Haiitu nimny Bektopa a+b+C.

Bapuant 8

Hano A(1,2), C(4,5). Haiitu koopauHatel Touku B, eciiu nu3BecTHO, 4TO AB = -3BC.

Jlaust Bextops @ =(2,3), b =(3,5)u ¢ =(~1,3). Onpeenuts, Mpy KaKOM 3HAYCHHH

napamerpa K Bexktop d + kb OyZieT KoJUTMHEapeH BEKTOPY C .

Y CTaHOBUTbH, KOMILIAHAPHBI JIH BEKTOPHI 8 = {2,—1,2}, b= {1,2,—3} uc= {3,—4,7}.

Jlansr Bextopsl & ={3,~1,—2} u b ={1,2,—1}. Haiitu [2a +b,2b—a].

Haiitu BekTOp X, 3Hasi, UTO OH MepHeHAUKysipeH k Bektopam a ={2,3-1} u b={1,-2,3} u
yaoBieTBopsier yeinosuo (X,21 — j+K)=—6.

Hansl q8e Touku A(3,-4,-2) , B(2,5,-2). Haiitu mpoekiuio Bektopa 4B Ha OCb,
COCTaBIIAIOLLYIO ¢ KoopauHaTHbIMU ocaMH Ox u Oy yriuel 60° u 120°, a ¢ oceto Oz - Tynou
YTOJL

Beruucnuts 00beM TeTpadapa ¢ Bepmunamu A(1,2,-3), B(9,6,4), C(3,0,3), 1(5,2,5) u ero
BBICOTY, TPOBEJICHHYIO U3 BEepIINHBI B.

Bapuanr 9

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBasitoTCsl cepeIuHaMi CTOPOH HEKOTOPOTO
TpeyroyibHIKa. HallTh KOOpIMHATHI BEPIIMH 3TOTO TPEYTOJIbLHHKA.

Jlaub! BekTOpHI d = {4,—2,—4} u b = {6,~3,2} . Boranciuts (d +5)°.

Bekropsr d, b, C, oGpa3syromue JIeByIO TPOWKY, B3aMMHO TIEPIICHANKY/SIPHBL. 3Hast, 4TO
JUIMHBI 3THX BEKTOPOB PAaBHBI COOTBETCTBEHHO 3, 4 M 5, HAITH CMELIaHHOE IPOU3BEIECHUE

(b,3,c).

Haiitu Bektop X, KommuHeapHsiii Bekropy a ={2,1,—1}u ya0oBIETBOPAIONIHIA YCIOBHUIO
(X,8)=6.

Haiitu mpoekmuio Bektopa S ={4,—3,2} Ha 0Cb, COCTABIISIONIYIO C KOOPAMHATHBIMHU OCSIMHU
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paBHBIE TYIbIE YTIIBIL.

6. | Haubr nBa Bektopa a ={11,10,2} u b=1{4,0,3}. HaiiTu BeKTOp CANHUIHON [INHBI

NEPIEHIUKYJISIPHBIA ’TUM BEKTOpaM M 00pa3yIoluil C HUMU IPaBYIO TPOUKY.

7. | JMausl Bepmuabl Tpeyronbanka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomaznp u
BBICOTY, MIPOBEACHHYIO M3 BEPIIMHBI A.

Bapuant 10

1. | dano A(-1,2), C(9,-6). Haiitu xoopauHathl Touku B, aensiieii orpe3ok AC B oTHomeHuu 1:3,
CUUTAs OT BEPIIUHBI 4.

2. | Jlausl BexTopsl d = {4,~2,~4} u b = {6,-3,2} . Beraucnutp (a+ b, 3—26) .

(b,3,c).

3. Bektopsr &, b, C, oOpasyroriue npaByro TpOHKY, B3aUMHO TEPICHAUKY/ISPHBI. 3HasI, 4TO
JUIMHBI 3TUX BEKTOPOB PAaBHbI COOTBETCTBEHHO 4, 5 U 6, HATU CMEIIaHHOE IPOU3BEICHHE

4. | Jlaust BeKTOphl a = {4,-2,—4} u b= {6,—3,2} . HailTu KoOpuHAaThl BEKTOPHOI'O

MPOU3BEJCHUS l2é + 5, BJ

5. | ausl ase Touku P(-5,2) u H(3,1). Haiiti npoexiuio Bektopa PH Ha 0Ch, KOTOpast

3
cocTaBisieT ¢ ocbto Ox yron arctg Z .

6. | Jausl Bepumnsl Tpeyronbuuka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomans u
BBICOTY, TIPOBEJIECHHYIO M3 BEPIIMHBI A.

7. [TpoBepuTh, KOMILTAaHAPHBI JTU BeKTOpbl @ =(6,-18,12), b= (-8,24,-16), ¢ =(8,7,3). B ciryuae
TIOJIOKUTEIBHOTO OTBETA, BBIPA3UTh OJIMH U3 BEKTOPOB YePE3 OCTAJBHEIE.

0) KpUTEepUHU OIIEHUBAHUS KOMIIETEHINH (pe3yIbTaTOB):
KonTponbHast paboTa cuuTaeTcst BHIITOIHEHHOM, €CIIM MTPABUIIBHO PEIIeHbl KaKk MUHUMYM 4 337a4u U eIlle

XOTs1 ObI 0/IHA 3a/1a4a pelieHa ¢ HerpyObiMu omuOkaMu (orydeHo 18 6antoB u Beie).

B) OINKCaHUE IIKAJbI OIECHUBAHUS:
Bce pemennbie 3aaHusi B KaKJI0M BapHaHTE CyMMapHO orieHuBaroTcs 30 Oammamu: Kaka0e u3 MEPBBIX
AT 3aJ]aHUI OlleHHBaeTcs B 4 0asioB, MOCieIHUE ABEe — 5 OaIOB.

Ouenka Kpurtepumn oneHku

OTnn4HO Cymma 6asioB penieHHBIX 3a1a4
¢ 27 1030 GamioB

Xoporio CyMMa 0ajuioB perieHHbIX 3a/1a4
¢ 23 o 26 GannoB

Y 10BIIE€TBOPUTEIIHHO CyMMa 0ajuioB perieHHbIX 3a/1a4
c 18 o 22 Gannos

HeynosnerBoputensHo | CymMmMa 0ajioB peIIeHHBIX 337124
¢ 0 no 17 6amnos
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Odopmitienne KOMIIEKTA 3aaHUI I KOHTPOJbHON PadoThI

MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH HCCHENOBATENbCKUNU AACPHBIU YyHUBepcuTeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHePreTHKM —
dwman demeparbHOTO TOCYAaPCTBEHHOTO aBTOHOMHOTO 00pa30oBaTeTbHOTO yUpeX/IeH s BBICIITEro 00pa3oBaHMs
«Ha1oHasIbHBIV McciIeqoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

WHCTHUTYT OBIIENA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

Hamnpasnenue 38.03.05 busnec-unopmarnka
O6pazoBarenbHas | T- uHdpacTpyKkTypa oOpraHuzanun
nporpamma

JucuumniuHa AHAJTUTHYECKAS] TeOMETPHSI

KomiuiekT 3agaHuid 1Jis1 KOHTPOJILHOM PadoThI 2

BAPHUAHT 1

[Tpsimast 3a1aHa Kak mepecedeHune AByX miockocted X+y+z=1, x—y+z=0.

Hanmcars kaHOHWYECKNE ypaBHEHUS ITOU NPSIMOM.

x-1 y-2 2 X y z .
Jlexxat nmu npsamMbIC ——=——=— H —=-—=— B OIHOU HJIOCKOCTI/I?
3 1 0 1 1 2

Haiitu koopArHATHI TOUKH, CAMMETPUYHON JaHHOUM Touke M(1,1,1) OTHOCHTENBHO TIIIOCKOCTH
X+y+z2=2.

CocTaBUTh ypaBHEHHE IIJIOCKOCTEH, MAENSIIMX IIONOJaM JBYTPaHHBIC YIIBI MEXIY IBYMS
IIOCKOCTAIMU X —y+Zz—1=0,X+y+z+1=0.

CocraButh ypaBHeHUs: cTOpoH TpeyroibHnka ABC, ecnu manel ogna u3 ero BepmuH A(l; 3) u
ypaBHEeHHUs OBYX Meauan X — 2y +1=0u y — 1=0.

CocTaBuTh ypaBHEHHE MPAMOM, KOTopas KacaeTcss mapaboinsl  y° =8x M mapaienbHa TpsAMOit
x+y—-3=0.

BAPHUAHT 2

[IpsiMas 3a1aHa Kak nepecedeHne AByxX miockocte X+y—z=0, 2x+y=1.

Hamnucats MapaMeTPUICCKUEC YPAaBHCHUS 3TOM HpHMOﬁ.

X y-1 z X y-1 z-1 .
JIexar nmu MpsAMBIC 6=—=— U —=———=—— BO0OJHOHU IUIOCKOCTH?

2 1 1 2 0

X -1 z
Haiitu xoopaunatel npoekuuu Touku M(0,0,1) Ha npsmyro 1 = yT = 1

CocTaBUTh YpaBHEHHs] CTOPOH TpPEYroJbHMKA, €CIU JIaHbl OfHA U3 ero BepmnH B(—4, —5) u
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ypaBHEHUS IBYX BBICOT SX +3y —4=0u 3X +8y + 13 =0.

B tpeyroasauke A(0,0,0), B(1,0,1), C(2,2,2) HaliTH KOOpAWHATHI OCHOBAHHUS BBICOTHI,
IIPOBEIEHHON U3 BEPIINHEI B.

2 2 2
CocTaBUTH YpaBHCHUA KaCaTCJIbHBIX K OJJIIUIICY E-F y =1

5

, IapaJuleIbHBIX IIPSIMOU

3X+2y+7=0.

BAPHUAHT 3

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

. x-1 y+2 z-5
HaiiTn kocuHyc yriia Mexay npsiMbIMU = 3 = 4 154

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

3 x-1 y+1 z
Hatitu paccrostaue ot Touku M(0,0,0) 1o psmoit - = yT = 3

Haiitn Ha ocu OZ TOUKY, paBHOYAAJIEHHYIO OT IBYX INIOCKOCTEM:
2x H2y+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 TpeThell BepinHbl C.

2 2
CocTaBuTh YpaBHCHUA KaCATCIIbHBIX K JJIJIUIICY 2—0 + y? =1 , ICPICHAUKYIISAPHBIX K HpﬂMOﬁ

2x—2y—-13=0.

BAPHUAHT 4

Hanucate ypaBHEeHMe MIIOCKOCTH, Hpoxozsiend depe3 Touky M(1,2,3) nepneHIuKynsipHO JBYM
I0cKocTsIM 3x -2y +272-1=0, 3x+2y+z-2=0.

BeraucinTe yron mMexay miockoctsmu 3x -2y +z-1=0, 3x+2y+z-2=0.

Boruncnuth 00b€M Ky0Oa, 1Be TpaHU KOTOPOT'O PACTIONOKEHBI Ha MIIOCKOCTAX 2X +2y - Zz=1,4X +
4y - 2z =4,

CocTaBuTh ypaBHEHHE IIJIOCKOCTH, Mpoxoasmed uepe3 Touky M(1,2,-3) nepneHIuKyspHO
x=1 y+1 z-7
2 -3 3

psAMON

B tpeyronsauke AC naHbl: ypaBHeHue cTopoHbl AB: 5x — 3y + 2=0, ypaBHeHus BoicOT AM :
4x —3y+1=0u BN : 7x + 2y- 22 = 0. CocTaBUTh YpaBHEHHS JIBYX JIPYTHX CTOPOH 3TOT'0
TPEYroJbHUKA.

2 2

y

N3 touku C(-1,-7) mpoBeneHbI KacaTelbHbIE K TUTIEpOOTe — — Ty =1. CocTaBUTH ypaBHEHUS

3THUX KaCaTCJIbHbBIX.

BAPUAHT 5

CocraBuTh ypaBHEHHE IIJIOCKOCTH, MPOXosmieii yepe3 Touky M(1,2,-3) mapaiienbHO MPsSMBIM
x-1 y+1 z-7 X+5 y-2 743
= = u = = .
2 -3 3 3 -2 -1
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JlaHbl 1BE MIOCKOCTH 2X + 2y - Z =1, 2X - 2y + z = 3. COCTaBUTh ypaBHEHUS TIOCKOCTEH,
JEJSIIMX NT0M0JIaM ABYTpaHHbIE yIiibl, 00pa30BaHHbIE JAHHBIMHU INIOCKOCTSIMH.

Haiitu koopaAMHATHI TOYKH, CAMMETPpHYHON AaHHOU Touke M(1,1,1) OTHOCHTEIBHO TIOCKOCTH
X—y—z=1.

x=1 y+1 z-7
-3

Haiitu yron mexny npsmoun U IUIOCKOCTBIO X+ Y +Z =1.

Haiitu xoopaunatel BepminH B u C tpeyronsHuka ABC, ecniu pana BepmmHa A (0;0) u
ypaBHEHUS IBYX Menuan X — 2y + 1 =0wuy — 1=0.

2 y2

X
CocTaBUTh ypaBHEHHS ITHX KacaTelbHBIX K rumepOoiie 2—0—?:1, MEePHEeHIUKYIISIPHBIX K

npsmoit 4X + 3y -7 =0.

BAPUAHT 6

2X+3y—-z2-4=0

CocTaBUTh MapaMETPUUIECKOE YpPAaBHEHUE TIPIMOM
3X-5y+2z+1=0

Hanucarp ypaBHEHUs JIOCKOCTEH, OTCTOSUIUX OT IJIOCKOCTH G:x+y+z=3 Ha
paccTostHuM 3.

Borauciute yron mexmy miockoctsmu 3x -2y +z-1=0, 3x+2y+z-2=0.

X +7 7-2
Haiitu xoopanHatel npoekuuu Touku M(2,-1,3) Ha npsimyto — = y =

3 5 2

CocTaBuTh YpaBHEHUS CTOPOH TPEYroJbHHUKA, €CJIM AaHbl O/1HA U3 ero BepmnH B(—4; —5) u
ypaBHEHHUsI IBYX BbICOT SX + 3y —4=0u3X+ 8y + 13 =0.

CocTaBUTh ypaBHEHHE MPAMOH, KoTopas KacaeTcs napabonbl  y° =8x M mapajienbHa IpsaMoit
2x+2y+1=0.

BAPUAHT 7

CocTaBuTh ypaBHEHHE IIJIOCKOCTH, Mpoxojsiied depe3 Touky M(1,2,-3) meprneHauKyisipHO
x-1 y+1 z-7

psAMOI =
2 -3 3
X+2 z-1 X—3 -1 z-7
Jlanbl psMbIe M u Y- . Ilpu xakom 3na4yenun | onn
2 -3 4 I 4 2
TIEPECEKAOTCS?

Haiitu yron mexnay muockocTsiMu X+2Y+2z2+3=0u Xx—-2y+2z2-5=0.

CocTaBHUTh YpaBHCHHA HJ'IOCKOCTGIZ, JACIAIUX MOIMoJIaM yIJIbI, 06pa3OBaHHBIe MIIOCKOCTIMH 2X
+y-z=1 2x-y+z=1

Janbl 1Be BepiuHbl TpeyronbHuka A(—10; 2) u B(6; 4); ero BBICOTHI EPECEKAIOTCS B TOUKE
N(5; 2). Onpenennuts KOOPIUHATHI TpeThell BepmuHsbI C.

CoCTaBUTh ypaBHEHHE ODJUTHIICA, €CITH HM3BECTHBI €ro 3KCICHTpUCUTET & = 05, ¢bokyc

F(2,0) u ypasuenue coorsercrpyromeii aupextpucet X — Y = 0.

BAPUAHT 8
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X-2 y-3 z+3
2 1 -4

Haiiti npoekmuto Touku C(3,-4,-2) Ha psIMyIo

Haiitu koopaAMHATHI TOUYKH, CHMMETPpUYHON AaHHOU Touke M(1,1,1) OTHOCHTEIBHO TIOCKOCTH
x+2y+z=0.

Hanucath ypaBHeHHsI IIIOCKOCTEH, OTCTOSAIIUX OT MJIOCKOCTH x+y+z=3 Ha
paccTostHuu 6.

x-1 y+2 z-5
-3

Jlexxar nu npsimble u X=3t+7, y=2t+2, z=-2t+1 B OJHOH IIIOCKOCTH ?

Brrauciuts 006EM Ky0Oa, IBE rpaHu KOTOPOTO PACIOJIOKEHBI Ha IJIOCKOCTIX  2X +2y - Z =1, 4X
+4y-2z7=14.

Jlano ypaBHeHHE KpuBOM 2 mopsaka. [IpuBecTM K KaHOHHYECKOMY BHAY, HAlTH KOOPAWHATHI
LIEHTpa, (POKYCOB U ypaBHEHHSI JUPEKTPUC

4x2 432 —8x+ 12y — 32 =0

BAPUAHT 9

[IpsiMass 3amaHa Kak IIepeceuyeHUe [BYX IUIOCKocTed X—2Y+3z=4, 3Xx+2y-5z=4.
Hanucath kaHOHWYECKUE YpaBHEHHS 3TOM MPSMOIA.

Haiitu xoopaunatel npoekuuu Toukn M (1,0,1) Ha mimockocts X+Yy+2z=1.

Hanwucarh ypaBHEHHE OWCCEKTPUCHI yrila TPEYrOJbHHKa IPH BEpIIMHE B, €Clii HW3BECTHBI
koopauHaThl BepmH A(2,2,1), B(0,0,0), C(6,3,6 ).

X -1 z
Haiitu paccrostaue ot Touku M(0,0,0) no npsamoit 0 = yT = 1
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, MPOXOAAIIEH yepe3 TOUKY M(1,2,-3) u npsimyo
x-1 y+1 z-7
2 -3 3

Jlano ypaBHeHue kpuBoW 2 mopsaka. IIpuBecTn k KaHOHMYECKOMY BHIY, HAaWTH KOOPIAMHATHI
LEHTpa, GOKYCOB, ypaBHEHUS TUPEKTPUC U ACUMIITOT

16x% — 942 — 64x — bdy — 161 =0

BAPUAHT 10

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

Xx-1_y+2_2-5 X= 3t+7 , y=2t+2, z=-2t+1
2 3 g4 "rUomhymeme emems

Haiitn kocuHycC yria Mexay npsiMbIMU

y+1_5
0 3

x-1
Hatitu paccrosnue ot touku M(0,0,0) 1o npssmoit E =

Haiitu Ha ocu Z TOYKY, paBHOYAAJIEHHYIO OT JBYX IUIOCKOCTeH: 2Xx +2y +z=1 u 2x-2y—2Z
=5.
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2X+3y—-z-4=0
3X—-5y+2z+1=0

CocTtaBuTh napamMeTpUUYECKUE YPaBHEHUS TPSIMOM

2 2
10 5 X Y —1
N3 toukn A(?,g) IPOBEJICHBI KacarelbHble K dyumncy ~~ + ~— = 1. CocraButh ypaBHEHUsI

20 5

9TUX KaCaTCJIbHbIX.

0) KpUTEpUN OIICHUBAHUS KOMIIETEHIINH (PEe3yabTaTOB):
KonTtposnbHas paboTa cunTaercsi BhIIIOJHEHHOM, €ClIM NPaBUIbHO pelleHbl KaK MUHUMYM 3 3a/1a4M, U elle
XOTs1 OBbI O/1HA 3a/1a4a peleHa ¢ HerpyOriMu omrOkaMu (mosryueHo 18 Gansos u Beimie). Bee pemennsie
3aJJaHMs B KaXJIOM BapHaHTEe CyMMapHO oleHuBaroTcs 30 OamiamMu: Kakaoe U3 3alaHui OlleHuBaeTcs B 5
0asoB

B) OIIMCAHHUC IIKAJIbI OLICHUBAHUS:
Bce perieHHble 3a1aHus B K&KIOM BapHaHTe CyMMapHO orieHuBatoTcsi 30 OayutaMu: KaKaoe U3 3aJaHui
OLICHUBAETCA B 5 0aJUIOB.

Ouenka Kpurepuu oneHku

OTau4yHO CymMa 6aJuIoB pelIeHHBIX 3a/1a4
¢ 27 no 30 GamioB

Xoporo CymMa 0aJuIoB pelIeHHBIX 3a/1a4
C 23 1o 26 6amios

Y 10BIETBOPUTEIIHHO CymMa 6aJuIoB pelIeHHBIX 3a/1a4
¢ 18 o 22 6amnos

HeynosnerBopurensHo | Cymma 0aioB pelIeHHbIX 3a/1a4
¢ 0 o 17 6amnoB
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