MUHUCTEPCTBO HAYKU 1 BBICIIETO OBPA3BOBAHUS POCCUMICKON ®ENEPALIMU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JAEHUE BBICUIETO OBPA3OBAHUSA

«HanuoHanpHBIH HCCAENOBATENbCKUN AfepHBIN YHUBepcurter « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN ~

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadenpa Bbicuieit MaTeMaTuK

OnoOpeHo Ha 3aceaHuun
YMC UATD HUAY MUDOU
[TpoTokou ot 25.08.2025 Ne 1-8/2025

POH/I OHEHOYHBLIX CPE/ICTB

Mo JTUCIUIIINHE

AHAJIMTUYECKASA 'TEOMETPUSA

Ha3zeaHue duct;unﬂunbz

HJI1 CTYACHTOB HAIIPaBJICHUA ITIOAT'OTOBKH

04.03.01 Xumus

KOO U Ha3eaHue HanpaeieHus n0020Mo6KuU

®dopma oOydeHUs: OuHas

r. Oonunck 2025 r.



OobsacTh NpUMeEHeHus

@®onpn oneHouHblx cpeactB (OOC) — sBrusercs 00sA3aTeNbHBIM TPUIOKEHUEM K padodeit
nporpaMMe JUCHUIUIMHBI «AHAJIUTHYECKas TeOMEeTpHsl» U 00ecleuynBaeT MPOBEPKY OCBOCHUS
TUTAHUPYEMBIX PE3yJIbTaTOB 00yueHUs (KOMIIETCHIIUN U UX HHIUKATOPOB) TIOCPEICTBOM MEPOIPUITUN
TeKyIIeH U IPOMEKYTOUYHOM aTTeCTAIMH 110 IUCIUIUINHE.

Hesn 1 3a1aun PoHIA OLIEHOYHBIX CPEACTB

HCHBIO q)OHI[a OLCHOYHLIX CPCACTB ABJIAACTCSA YCTAHOBJICHHUEC COOTBCTCTBUA YPOBHA IMIOATOTOBKHU
oOydaromuxcsi TpedoBaHusIM (heepaTIbHOro TOCYyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIAPTA.

Jlist  TOCTM)KEHUSI TOCTaBJICHHOW 1enu DOHJIOM OIICHOYHBIX CPEICTB MO JIHUCIUILINHE
CAHAIUTUYECKAs TCOMETPHSI» PEIIAIOTCS CIACIYIOIINE 3a/1a4H:

— KOHTpOJIb M YIPAaBJICHHE IPOIECCOM MPHOOPETCHHUS OOYYAIOIUMUCS 3HAHWA, YMCHHHA |
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax IIaHHOfI JUCLIUILIINHEI,

— KOHTPOJIb U OIICHKA CTETICHU OCBOCHHSI KOMIICTCHIUH, TPEIYCMOTPEHHBIX B paMKaX JaHHOU
JUCIMIIIINHEI,

— o0ecrieueHre COOTBETCTBUS PE3yJbTaTOB OOyUeHUs 3aqadam Oyayied npodeccHoHaIbHOU
ACATCIIBHOCTH YC€pPC3 COBCPHICHCTBOBAHHUEC TPAIUILIMOHHBIX W BHCAPCHHUC HMHHOBAIIMOHHLIX MCETOIOB
o0yuyeHus B 00pa30BaTeIIbHBIN MPOIIECC B paMKaX JaHHOMN TUCIIMILIHHEIL.



1. IlepeyeHb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUS 10 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1. B pesynbrate ocBoenuss OIl OakanaBpuara OOYYarOIIMIICS JOJDKEH OBJAJNETh CIEAYIOUTUMU
pe3yibTaTaMi 00y4YeHHs 110 AUCIUILIIMHE:

Kon xomnerennuii HanMmeHoBaHHEe KOMIIETEHIIHH Konx u HanMeHOBaHNE HHANKATOPA
JOCTHKEHHSI KOMIIETEHIMH

YK-2 Crnoco0OeH ompenensaTs Kpyr 3anad | 3-YK-2 3HaTh: OCHOBHBIC 3aKOHBI
B paMKax IIOCTABJICHHOH LICIH U €CTECTBEHHOHAYYHBIX JUCIUILINH,
BBIOMPATh ONTHMAIIBHBIC CIIOCOOBI | MeTo1p MATEMATHUECKOTO aHAIH3A
UX PEIICHHs, HCXOS U3 ¥ MOJIEIUPOBaHHS,

JICHCTBYIOLIUX MTPABOBBIX HOPM,
HMMEIOIINXCS PECYPCOB U
OTpaHUYCHUIN

TCOPCTUUCCKOTO U
OKCIICPUMCHTAJIbHOT'O

HCCIICOOBaHUA

V-VK-2 ymeTh: UCTIOIb30BaTh
MaTE€MaTUYECKHe

METOJBI B TCXHUYCCKHUX
MMPUIIOKCHUAX, PAaCCUUTBIBATD
OCHOBHBIC YHCJIOBBIC
XapaKTCPHUCTUKHU

CJ'Iy‘IB.fIHBIX BCJIMYHH, pCIIATh
OCHOBHBIC 3aa4H1

MaTeMaTHICCKOM CTaTUCTHUKH,
pemaTh TUIIOBBIC PACUCTHBIC 3aa9YN

B-VK-2 Bnaners: MeTogamMu
MaTEeMaTHYECCKOTO aHaInu3a 1
MOJEIUPOBAHUS; METOJAMU
pEelIeHHs 3a/1a4 aHAJIN3a U pacyeTa
XapaKTePUCTHK (UBUUYECKUX CHUCTEM,
OCHOBHBIMHM ITPUEMAMH

00pabOTKH HKCIEPUMEHTATbHBIX
JTAaHHBIX, METOJIaMH paboThI ¢
MPUKJIAAHBIMU IIPOTrpaMMHBIMU

IIPOTYKTaMH

1.2. Dmanwt popmuposanus komnemenyuii 6 npoyecce océoenun OIl d6axanaepuama

KoMmMnoHeHThl KoMIleTeHIMH, Kak NpaBwiIo, (OPMHUPYIOTCS TPU HM3YyYEHUH HECKOJIbKHUX
JUCLUIUIMH, a TAK)X€ B HEMAJIOM CTEIEHU B Ipouecce npoxoxiacHus npaktuk, HMAP u Bo Bpems
CaMOCTOSITeNIbHOU paboThl oOydvarorierocs. Bemonnenne u 3ammura BKP sBisirorcs Bugom ydeOHOM
NeSITEIbHOCTH, KOTOPBIN 3aBepIaeT mnpoiecc GOpMUPOBAHHSI KOMITETEHITUH.

ITarsl q)OpMI/IpOBaHI/ISI KOMIIETCHIMHU B IIPOLIECCE OCBOCHUA JUCHUIIJINHBIL.
- HAYaJbHBIN STanm — Ha 3TOM dTame (OPMUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCAd OCHOBHBIE KaTeropuu, (opmupyroTcs Oa3oBble ymeHHs. CTyaeHT
BOCTIPOM3BOJHUT TEPMUHBI, (DaKThI, METOIbI, TOHATHS, MPUHIIUIIBI U PABUJIA; peraeT ydeOHble 3a1auu
o o0pasiy;
- OCHOBHOI »Tanm — 3HAHMA, YMEHHUsS, HaBBIKM, oOecrieyuBaromye (HOpMUPOBAHHE KOMIICTCHLIUH,
3HAQUYUTEJIPHO BO3pACTalOT, HO €HIe HEe JOCTUrarT HMTOrOBBIX 3HaueHWil. Ha sTom sTame cTyneHT
OCBauMBACT AHAJIUTHUYCCKUC HeﬁCTBHH C HOpCIMCTHBIMU 3HAHHUAMHU 110 OUCHUILIJIMHC, CHOCO6CH



CaMOCTOSTENILHO PeIlaTh y4eOHbIC 3a[aul, BHOCS KOPPEKTUBBI B aJIrOPUTM JICHCTBHUIA, OCYIIECTBIISIS
KOPPEKIIHIO B X0/ pabOThI, IEPEHOCUT 3HAHUS U YMCHHUS Ha HOBBIC YCIIOBUS;
- 3aBepIIAIOLIUIA STall — HA 9TOM 3Tare CTYACHT JOCTHraeT UTOTOBBIX IOKa3aTesel Mo 3asBICHHOM
KOMIICTEHIIMH, TO €CTh OCBAaUBACT BECh HEOOXOANMBINM 00BEM 3HAHHI, OBJIA/ICBACT BCEMU YMCHUSIMHU U
HaBbIKaMH B cdepe 3asBieHHON kommnereHud. OH CIOCOOEH HCIOb30BaTh 3TH 3HAHUS, YMEHHS,
HABBIKH [TPU PEIICHUH 3a/1a4 IMOBBIIICHHOM CII0)KHOCTH U B HECTAHAPTHBIX YCJIOBHSIX.

Otanbl  GOPMUPOBAHUS KOMIIETEHIIMH B XOIC OCBOCHHUS IHCUHUIUIMHBI OTPAXKArOTCS B
tematndeckom miane (cm. PIT/T).

1.3. CBs3b Mexay GopMUpPYyeMbIMH KOMIIETEHIIUAMH U (opMaMU KOHTPOJISI HX OCBOEHHUSA

Ne n/m Kontpoaupyembie pa3aeibl Koa konTposmpyemoii HaumenoBanue
(TeMBbI) TUCHHUIIJIMHBI KOMIeTeHIH U OIIEHOYHOT'0 CpeCTBA
/ TeKyuiei u
NuaukaTop n0CTHKEHUSI NMPOMeKyTOUHOI
KOMIeEeTEeHIIHU aTTecTaluu

Tekyias arrecramnus, 1 cemecTp

1. BekTopsl, 6a3uc, KOOPIHHATHI VK-2 KP Ne 1.
2. I[IpsiMbIe U TTOCKOCTH YK-2 KP Ne 2.
3. Kpussie 2 mopsimka YK-2 KP Ne 2.
Ilpome:kyTouHas arrecraius, 1 cemectp
|aKx3amen [VK-2 | DKx3amMenanmonHbII GHIeT




2. Onucanne nokasareseil M KpUTepHeB OLICHMBAHUSI KOMIIETEHIIMI HA Pa3JIMYHBIX 3Tanax X (JOPMHPOBaHNS, ONIMCAHUE IIKAJ OLCHMBAHUS
KoHeuHbIMu pe3yiabTaTaMy OCBOEHMsI IPOTpaMMbl JUCLUIUIMHBL SBISIIOTCA C(OPMUPOBAHHBIE KOIHUTHUBHBIE JIECKPUIITOPBI «3HAThY, «YMEThY,

«BJIAZIETH», PACIIMCAHHBIE IO OTAEJIbHBIM KOMIIETEHLIUAM, KOTOpbIE MpHUBEAEHbI B I1.1.1. @opMupoBaHue 3TUX IECKPUITOPOB MPOUCXOAUT B IPOLECCE

M3y4YEHUs TUCLIMILIMHBI 10 3TalaM B paMKax pa3IMYHOIo BU/a y4eOHBIX 3aHATHH U CaMOCTOSITEIbHON paboThI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETEHIIMI HA KaXK/I0M dTare: HOPOTOBbIi, TPOABUHYTHIN U BRICOKHIA.

CTaAaHJAPTHBIX CUTYyallusX.

YpoBHHU Conep:xarejibHOE OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/MIsatudapabuas
onucaHue YPOBHS % HIKAJIA VI OLeHKH
OCBOEHHsI | DK3aMeHa/3a4eTa
Boicokuii TBopueckas nesTeNbHOCTE | BKiarouaem Huxcecmoswuil yposeHs.
Bce suovl komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IaiaHue
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIHSIME, CITOCOOCH MPUMECHHTD UX B A/
VPOBHE 6 COOMBEMCMBULL C HECTaHAAPTHBIX CUTYAIIUSX: TIOKA3bIBACT 90-100 Otimtio/
yenamu u 3a0a4amu YMEHHE CaMOCTOSITEIbHO PHHUMATh PEIICHUE, JauTeHo
OUCYUNTIUHDBL pemiate mpobiieMy/3a1ady TeOpeTUIECKOro UITu
MIPHUKJIATHOTO XapaKTepa Ha OCHOBE N3YYCHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBuHYTHII [Ipumenenne 3HaHWA W | Briarouaem Hudicecmosuuil ypogehs.
Bce 6uowi komnemenyuti yMmeHuii B Oonee mupokux | CTyIeHT MOKET J0Ka3aTh BIAJCHHE B/
cihopmuposanvl Ha KOHTEKCTaX y4eOHOH W | KOMIETCHIMSIMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHb XOpomIo/
NPOOBUHYMOM YPOBHE 8 npodeccnoHanbHOM co0uparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATh 3auTeHo
coomeemcmeuu ¢ yeusiMu U | IeATEIbHOCTH, HEXKEIH IO | M IPAaMOTHO MCIOJB30BaTh HHPOPMAITUIO U3
3a0auamu OUCYUNTUHBL oOpa3ity, Oonbleit J1oyel | cCaMOCTOSITENFHO HalIEHHBIX TEOPETUUECKUX
CaMOCTOSITEIIEHOCTH Y | UCTOYHUKOB M HIJUTFOCTPUPOBATH UMHU C/
WHUIUATUBBI TEOPETUYECKHE MOJOKEHHS UITH 00OCHOBBIBATH 70-84 Xopormo/
MPAKTUKY TPUMCHCHHS. 3a4TeHO
IToporossrit PenponyktuBHas CryneHt JEMOHCTPHUPYET BJIaJICHHE 65-69 D/VY noBneTBopuTensHO/
Bce sudvi komnemenyuii JeSATEIILHOCTD KOMIICTCHIIMSIMH B CTaHJAPTHBIX CHUTYAIUsIX: 3auTeHo
cghopmuposarvl Ha NOPO2OBOM W3JIaraeT B Mpejeliax 3a1aq Kypca TCOPETHICCKH
ypogue Y TIPAKTHUYECKU KOHTPOIUPYEMBI MaTepHuall. 60-64 E/locpenctaentio
/3auteHo
Hwuske moporosoro OTCyTCTBHE TIPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIICTCHIIMHA HE COPMUPOBAHEI. 0-59 HeynosnerBopurensHo/
CTyneHT He B COCTOSHUU MPOJAEMOHCTPUPOBATh 00alaHue KOMIETCHIIUSIMU B Hezauteno




OneHnBaHue pe3ynbTaToB OOYyUEHHUsl CTYIEHTOB MO AUCLMILIUHE OCYIIECTBISETCS MO PETIaMEHTY
TEKYIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTECTalUU.

Kpurepuun oneHuBaHMsI KOMIETEHIUN HAa KaXK/10M 3Talle U3y4YeHUs TUCLMILIMHBI U KaXXI0ro BUaa
OLIEHOYHOTO cpezacTBa U npuBosaTcs B 1. 4 @OC. Mtorosslit ypoBeHb CHOPMUPOBAHHOCTH KOMITETCHIIUU
MIPY U3y4EHUU JUCIUILTUHBI onpeensercs no tabauue. [Ipu aTom ciiefyer moHUMaTh, 4TO TpaHUIA MEXKTY

YPOBHSIMHU JIJ11 KOHKPETHBIX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIbHOM MPOTrPaMMBbl MOXKET CMEILAThCS.

YpoBeHb c(hpopMHPOBAHHOCTH Tekymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTEeCTALUA
KOMIIETCHIMHU
BbICOKH I BbICOKUI
BBICOKUH nPOOBUHYMbLLL BbLCOKULL
8bICOKULL npOOBUHYMbLUL
nopo2oaulil BbLCOKULL
8bICOKULL nopo2oswlii
IIPOJIBUHYTHIN NPOJABUHYTHIN NPOABHHYTBII
NPOOBUHYMbLIL NnOpPO20BbIL
NnOpO208blll NPOOBUHYMbLLL
IIOPOTOBbIN NOPOroBbIN NOPOTrOBbIi
HIDKE TOPOFOBOrO NOPOroBbIN HHKe IIOPOroBoro
HHKe IOPOroBOro -

3. MeToanueckne MaTepuaibl, ONpeae/soNme MPoiueIypbl OlleHMBAHNUS 3HAHU, YMEHHIi, HABBIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GOPMHPOBAHHUS KOMIIETEeHIM

— HWrorosas arrecranus MO JUCUUIUIMHE SBJIAECTCS MHTErPaJbHBIM I10KA3aTelIeM KadyecTBa
TEOPETUYECKHX M NPAKTUYECKUX 3HAHUH U HABBIKOB OOYyYarOIIMXCS 10 AUCHUIUIMHE HU
CKJIa/IBIBAETCS U3 OLIEHOK, MOJTYYEHHBIX B X0J1€ TEKYIEH 1 MPOMEKYTOUHON aTTeCTALUH.

— Tekymas arrectanusi B ceMeCTpe IPOBOJUTCS C I€Nbl0 OOECleYeHuss CBOEBPEMEHHOU
oOpaTHOW CBSI3U, JUISI KOPPEKUUH OOyuYeHHs, aKTUBU3ALMM CaMOCTOSATENbHON paboTh
o0yJaronmxcs.

— IlpomexyTouyHas aTrecTalMs MpeJHa3HauyeHa s OOBEKTUBHOIO MOJATBEPXKACHUS U
OLIEHUBAHMsI JOCTUTHYTBIX PE3YJIbTaTOB 00YUYEHUS TOCIIE 3aBEPILICHUS U3yUSHUS TUCIUTTUHBI.

— Texymas arrectanus OCyIIECTBISAETCS 1BA pa3a B CEMECTP:

o koHTponbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTh HE
no3/jHee 8 Henenu y4yeOHOro cemecTtpa. Bkitouaer B ceOsl OLEHKY MEpOIpHUATUI
TEKYIIEro KOHTPOJIS ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromerocs Mo
paszzaenam/TemMaM y4eOHON 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 ce0si OLEHKY MeEpONpHITHN
TEKYIIET0 KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromerocs Mo
paszzaenam/TeMaM y4eOHON AUCHUILTUHEI ¢ 9 1o 16 Hexemnro yueOHOro ceMecTpa.

— PesynbraTel Tekyied M NPOMEXKYTOYHOM aTTeCTallMM MOJBOASTCA MO IIKajde OallIbHO-
PEUTHHTOBOM CUCTEMBI.



Bann

JTaln peiTHHI0BOH CHCTEMBI / Heneas
OueHovHoe cpeacTBO My Maxcumym™
Tekyiasi aTTecTanus 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
KonTpoJsbHasi Touka Ne 2 15-16 18 (60% ot 30) 30
PefiTuHroBas KOHTpoJbHAsA paboTa 18 30
No 2 15
IIpomexyTOUYHas aTTeCTALUS - 24 — (60% 40) 40
DK3aMeH -
DK3aMeHaMOHHBIA OMIIET - 24 40
HNUTOI'O no gucumMminHe 60 100

* - MuHUMaIbHOE KOJIWYECTBO OaIoB 32 OLIEHOYHOE CPEICTBO — 3TO KOJIMYECTBO OaiiioB, HaOpaHHOE
00y4aroIuMCsl, P KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTUBHOM CITydae 00Yy4aronuiics
aKaJIeMHUYCCKYIO
MPOMEKYTOUHOM aTTecTalud. MHHMMAaIbHOE KOJUYECTBO OAJIOB 3a TEKYIIYH AaTTEeCTaluio, B T.4.
OTJIETTLHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBEe, U IMPOMEKYTOUHYIO arTectanuio cocrasisger 60% ot

AOJDKCH  JIMKBUIWPOBATH

MOsABHUBUIYIOCS

COOTBCTCTBYIOINUX MAKCUMAJIbHBIX 0aJIoB.

3a10JI2KCHHOCTD

0 TEKyIen

4. TunoBble KOHTPOJIbHBIC 3aIaHUA UJIX UHBIEC MaTECpHAJIbI, H606XOHHMLIG AJIA OHCHKH 3HaHH]7],

YMeHM, HABLIKOB




®dopma 3K3aMeHAIMOHHOTO OWJIeTa

MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE YUYPEX/JEHUE BbICIIEIO OBPA3OBAHUSA

«HaunumoHanpHBIH HCCIENOBATENbCKUNA AACPHBIU YHUBepcuTeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —
dwman demeparbHOTO TOCYAaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTelTbHOTO yUpeXKIeH s BBICIIIero 00pa3oBaHs
«Ha1oHasIbHBIV McciIeqoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MMOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

Hanpasnenue 04.03.01 Xumus
OO0pa3zoBatenpHass AHAIUTHYSCKAS XUMHS
nporpamMma

JucuuniamHa AHAJIMTHYECKAS TeOMeTPUs

3K3AMEHAIIMOHHBIN BUJIET Ne 1
Bormpoc nnst mpoBepku ypoBHs o0yuennoctd 3HATH
1. latb onpenenenre CKaasipHOTO IPOU3BeIeHUS BEKTOPOB. [lepeuncinTh cBOWCTBA CKAISIPHOTO

MpOM3BENICHU. 3ajiaya: JaHbl BEKTOPHI a = {4,-2,—4} u b= {6,—3,2} . Beruucnuts (a + Z;)z.

Bonpoc ans npoBepku ypoBHs o0yueHHoctH YMETD
2. ChopMynupoBaTh TUPEKTOPUAIBbHOE CBOMCTBO mapaboibl. CocTaBUTh ypaBHEHHE Mapalboibl, €clu JaH

eé pokyc F (6,-3) u ypaBHeHue aupektpucet x + 2y -1 = 0.

Bormpoc nnst mposepku ypoBHs o0yuennocta BJIAJIEThH
3. OnpenenuTts BUJ MOBEPXHOCTH BTOPOTO MOPSI/IKA U IIOCTPOUTD €€

Bomnpoc ans npoepku ypoBHs o0yuenHoctu BJIAJIETD
4. [lpuBecT ypaBHEHHE KpUBOH 2 NOpsKa K KAHOHMYEeCKOMY Buly. HaliTu skcueHTpucurer,
KOOP/AMHATHI LIEHTPA U (POKYCOB, YPABHEHUS TUPEKTPHC.

4x% + 3y2—8x+12y-32 =0

CocraBureis H.D. Kimmammonrt

(mojnuce)

3aBenytrommii kadempoit/
HaYaJbLHUK OTIICIICHUS B.K. Apremben

(moxmuce)

« » 20 T




MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUS POCCUNCKOU
OEJEPALIUU
®OEJEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJEHUWE BBICIHET'O OBPA3ZOBAHUA
«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTUKHU —
bunuan ¢eaepaabHOTO TOCYAapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEIKACHUS BBICIIIETO
obpasoBanus «HannoHaIbHBIN HCCIIENOBATENLCKUN siepHbIi yHUBEepcuTeT «MUDN»

(MATD HUAY MUDH)

UHCTUTYT OBIIEN MPO®ECCUOHAJIBHOMN NOAIOTOBKH
Kadenpa Boiciieil MaTeMaTUKH

Hanpasnenue 04.03.01 Xumus
OO0pa3zoBatenpHass AHAIUTHYSCKAS XUMHS
nporpamMma

JucuuniamHa AHAJIMTHYECKAS TeOMeTPUs

3K3AMEHAIIMOHHBIN BUJIET Ne 2

Bormpoc nnst mposepku ypoBHs o0yuennoctd 3HATDH
1. latb onpenenieHre BEKTOPHOTO IPOU3BEICHUS BEKTOPOB. [lepeunciuTh CBOICTBa BEKTOPHOTO

Hpou3BeIeHUs. PelnuTh 3a1auy: BEKTOPHI 8 U D B3aMMHO MEPIIEHIUKYIISPHBI, UX JTHHBI PABHbI

COOTBETCTBEHHO 5 U 6. Brrunciurts ‘[25 - 6,25 - é'] .

Bormpoc nnst mpoBepku ypoBHs o6yueHHoctn YMETD

2. CopmynupoBaTh ONTUYECKOE CBOMCTBO runepOobl. Pemmts 3agauy: u3 nmpaBoro gokyca rurnepOooisl
2 2

X“ y 3 .
T4 =1 moxg yrnom a (7 <a < E;z) K ocu Ox HampasieH Jy4 cBeTa. M3BecTHo, uro tga =2 . [oins
710 TUTIepOOIIBI, Ty4y OT He€ oTpazuiics. COCTaBUTh ypaBHEHUE MPSAMON, HA KOTOPOH JIEXKHUT OTPaskeHHBIN
Iyd.

Bomnpoc ans nposepku ypoBHs o0yuenHoctu BJIAJIETD

3. OnpenenuTh BUJI HOBEPXHOCTH BTOPOTO MOPSIIKA U TOCTPOUTH €€

xZ yZ ZZ

CR

Bonpoc ans npoepku ypoBHsi o0yuennoctu BJIAJIETD
4. IlpuBecTn ypaBHEHHE KPUBOM 2 NOpsAJIKa K KAHOHWUYECKOMY BUAy. HaliTh SKCIieHTpHCHTET,
KOOP/IMHATHI IIEHTPa U (POKYCOB, YPABHEHUS TUPEKTPHC.

4x% + 3y2+8x—12y-32 =0

CocTaBHTEND H.5. Knunmmnonrt

(moxnuce)

SaBenytoruii kKadeapoit/
HaYaJbLHUK OTIICIICHUS B.K. Apremben

(moamuce)

« » 20 1




MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3BOBAHNS POCCUNCKOM
OEJEPALIUU
®OEJEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJEHUWE BBICIHET'O OBPA3ZOBAHUA
«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHUHCKNH MHCTHUTYT ATOMHOM HEPIreTUKHU —
bunuan geaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOI'O 00pa30BaTEeIbHOTO YUPEIKICHUS BBICIIIETO
obpasoBanus «HannoHaIbHBIN HCCIIENOBATENLCKUN siepHbIi yHUBEepcuTeT «MUDN»

(MATD HUAY MUDH)

UHCTUTYT OBIIEN MPO®ECCUOHAJIBHOMN NOAIOTOBKH
Kadenpa Boicuieii MaTeMaTHKH

Hanpasnenue 04.03.01 Xumus
OO0pa3zoBatenpHass AHAIUTHYSCKAS XUMHS
nporpamMma

JucuuniamHa AHAJIMTHYECKAS TeOMeTPUs

3K3AMEHAIIMOHHBIN BUJIET Ne_3

Bonpoc ans npoBepku yposHs o0yyenHoctu 3HATD
1. Jlatb onpenesieHue BEKTOPHOTO MPOU3BEAECHUS BEKTOPOB. [lepeuncnnuth CBOMCTBAa BEKTOPHOTO
npousBeneHus. Pemuts 3amauy: nansl Bektopel a ={2,-31} , b={-31,2} u ¢ ={1,2,3}. Haiitu

[a[b.c]].

Bomnpoc ans nposepku ypoBHs o0yuenHoctd YMETD
2. ChopMymHpoBaTh ONTHYECKOE CBOHCTBO apaboisl. Pemmts 3amauy: U3 pokyca mapabomsr y° =12x

3 .
II0J1 OCTPBIM YIJIOM ¢ K ocu Ox HallpaBlIieH Jyd cBeTa. M3BecTHo, uTo 120 = R Holins no napaboJsl,

ay4 oT He€ oTpasmiica. COCTaBUTh ypaBHEHHE MPSIMON, HA KOTOPOH JIEKUT OTPaKEHHBIN JTyY.

Bormpoc nnst mposepku ypoBHs o0yuennocta BJIAJIETH
3. Onpenenuts BUJ MOBEPXHOCTH BTOPOTO MOPSI/IKA U IIOCTPOUTD €€

x2 yz 2
- —
9 + 4

N| N

Bonpoc ans npoepku ypoBHsi o0yuennoctu BJIAJIETD
4. IlpuBecTn ypaBHEHHE KPUBOM 2 TIOpsAJIKa K KAHOHUYECKOMY BuAy. HaliTn skcueHTpucurer,
KOOP/IMHATHI LIEHTPa U (POKYCOB, YPABHEHUS TUPEKTPHC.

4x% + 3y2—8x—12y-32 =0
CocraBureib H.D. Kimmammourt

(moxnuce)

3aBenyroruii kadeapoit/
HAaYaJIbHUK OTACIICHUS B.K. Apremben

(moamucek)

« » 20 1
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MHUHUCTEPCTBO HAYKHU U BLICIIETO OBPA3OBAHUSA POCCUMCKOM
OEJJEPAILINU
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YYPEXJEHUE BBICIIEI'O OBPA3SOBAHUA
«HaumoHanpHBI HCCAENOBATEINbCKUN AA€pHBIN YHUBepcuter « MUDHU»
OOHMHCKMH UHCTUTYT ATOMHOM IHEPreTUKHU —
bunmran gpeaeparbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEIKICHHS BBICIIIETO
oOpazoBanus «HanmoHambHBIN HCCIIeIOBATEIBCKHM siepHbIi yHUBepcuTeT « MDD »
(MATD HUAY MUDN)

UHCTUTYT OBIIEN MPO®ECCAOHAJIBHOM MOATOTOBKH
Kadenpa Boicuieii MaTeMaTHKH

Hanpasnenue 04.03.01 Xumus
OO6pazoBarenbHasi AHAIUTUYECKAS] XUMHUS
nporpamma

Jucuunnuza AHAJIUTHYECKAS] TeOMeTPHUs

3K3AMEHAIIMOHHBIN BUJIET Ne_4

Bonpoc ans nposepku ypoBHs o0yuenHoctu 3HATD
1. laTh onpeneneHre CMEIaHHOTO IPOU3BeIeH!s BEKTOpOB. [lepeunciuTh cBoiicTBa CMELIAaHHOTO

npousseneHus. PemmTs 3amauy: Bekropsr d, b, C, oOpasyromiue neByro TpoiiKy, B3aUMHO
MEePIEHUKYIISIPHBL. 3HAsl, YTO JTUHBI 3TUX BEKTOPOB paBHBI COOTBETCTBEHHO 3, 4 U 5, HAWTH CMENIaHHOE

MIPOU3BEICHUE (6, a,c).
Bomnpoc ans nposepku ypoBHsi o0yuennoctd YMETD

2. C(bOpMy.]'II/IpOBaTL ONTUYECKOE CBOMCTBO AJUIUIICA. PellinTh 3aavy: U3 JICBOTO (bOKyca QJIIMIICAa
2 2

X o
4—5 + J2/—0 =1 oA TYIIbIM YI'JIOM & K OCH Ox HaITpaBJICH JIy4 CBCTA. I/I3BeCTHO, qTo tgo = 2. I[OI/IIISI a0
QJUIHIICA, JIYY OT HCTO OTPA3UJICA. CocTaBUTH YpPaBHCHUC HpHMOﬁ, Ha KOTOpOfI JIC)KHUT OTpa)KeHHHﬁ JIy4.

Bormpoc nnst mposepku ypoBHs 00yuennoctu BJIAJIETH

3. OnpenenuTts BUJ MOBEPXHOCTH BTOPOTO NOPsI/IKA U IIOCTPOUTD €€

x2 y2 ZZ

CRE

Bormpoc nnst mposepku ypoBHs o0yuennocta BJIAJIETH

4. IlpuBecTn ypaBHEHHE KPUBOM 2 NOpsAJIKa K KAHOHUYECKOMY BuAy. HaliTn skcueHTpucurer,
KOOP/AMHATHI LIEHTPa U (POKYCOB, YPABHEHUS TUPEKTPUC U ACUMIITOT.

16x% — 9y? — 64x — 54y -161 = 0

CocTaBHTEND H.5. Knunmmnonrt

(mojnuce)

3aBenyrommii Kadenpoit/
HaydyaJIbHUK OTACIICHUS B.K. Apremben

(moamuce)

« » 20 T
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MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3BOBAHNS POCCUNCKOM
OEJEPALIUU
®OEJEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJEHUWE BBICIHET'O OBPA3ZOBAHUA
«HaumoHanpHBIH HCCHENOBATEINbCKUN AA€epHBIN YHUBepcUuTeT « MUDU»
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTUKHU —
bunuan geaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOI'O 00pa30BaTEeIbHOTO YUPEIKICHUS BBICIIIETO
obpasoBanus «HannoHaIbHBIN HCCIIENOBATENLCKUN siepHbIi yHUBEepcuTeT «MUDN»
(MATD HUAY MUDPN)

UHCTUTYT OBIIEN MPO®ECCUOHAJIBHOMN NOAIOTOBKH
Kadenpa Boiciieil MaTeMaTUKH

Hanpasnenue 04.03.01 Xumus
OO0pa3zoBatenpHass AHAIUTHYSCKAS XUMHS
nporpamMma

JucuuniamHa AHAJIMTHYECKAS TeOMeTPUs

3K3AMEHAIIMOHHBINA BUIET Ne_5

Bonpoc ans nposepku ypoBHs o0yuenHocty 3HATD
1. laTh onpeneneHre CMEIaHHOIO IPOU3BeIeH!s BEKTOpOB. [lepeunciuTh cBoiicTBa CMELIaHHOTO

npousBeeHus. PemuTs 3a1auy: BRIYUCIUTE 00beM TeTpadapa ¢ BepmmHamu A(1,2,-3), B(9,6,4),
C(3,0,3), D(5,2,5).

Bonpoc ans npoBepku ypoBHst o0yueHHOcTH YMETD

2. BoiBecTu 001mMii BUJT ypaBHEHUS KacaTelbHOH K syuuncy. CocTaBUTh ypaBHEHUS KacaTelIbHBIX K
2 2
X

2y

IIUIATICY 10 + = =1, nmapamienbHbIX npsiMoit 3X+2y+7=0.

Bomnpoc ans nposepku ypoBHs o0yuenHoctu BJIAJIETD

3. OnpenenuTh BUJI HOBEPXHOCTH BTOPOTO MOPSIIKA U TOCTPOUTD €€

2 2
X
2 v

9 4

Bomnpoc ans npoepku ypoBHsi o0yuennoctu BJIAJIETD
4. IlpuBecTn ypaBHEHHE KPUBOM 2 TOpsAJIKa K KAHOHUYECKOMY BUAy. HaliTn skcueHTpucurer,
KOOP/AMHATHI LIEHTPA U (POKYCOB, YPAaBHEHUS TUPEKTPUC U ACUMIITOT.

16x% — 9y% 4+ 64x — 54y -161 = 0

CocraBureis H.D. Kimmammonrt

(mojnuce)

3aBenyrommii kadempoit/
HaYaJbLHUK OTIICIICHUS B.K. Apremben

(moxmuce)

« » 20 T
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MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3BOBAHUNS POCCUUCKON
OEJEPALINUA
OENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJEHUWE BBICIHETI'O OBPA3OBAHU S
«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3HePreTUKN -
dwman denepaibHOrO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTesIbHOIO yUpeXIeHs
BbICIIIero oOpasoBaHms «HaroHaIbHBIN MCCTIeOBaTeIILCKIUTL SII€PHBIV YHUBEPCUTET
«MU DOV »
(MATD HUSIY MUDN)

UHCTUTYT OBIIEN MPO®ECCAOHAJIBHOM MOATOTOBKH
Kadenpa Boicuieii MaTeMaTHKH

Hanpasnenue 04.03.01 Xumus
OO6pazoBatenbHasi AHAIUTHUYECKAs] XUMHUS
nporpamma

Jucuunnuza AHAJIUTHYECKAS] TeOMeTPHs

3K3AMEHAIIMOHHBIN BUJIET Ne 6

Bonpoc ans nposepku ypoBHs o0yuenHoctu 3HATD

1. aTh onpeneneHust HOpMaJbHOTO (HOPMUPOBAHHOTO) YPABHEHUS INIOCKOCTH U OTKJIOHEHHS TOUKU OT
mockocTH. [lepeuncnute ux cBorictBa. Pemmnts 3amady: Hanucats ypaBHEHUS IIIIOCKOCTEM, OTCTOSIIMX
OT IJIOCKOCTH X + 2y + 2z = 1 Ha paccTosiHUH 3.

Bomnpoc ans nposepku ypoBHsi o0yuennoctd YMETD

2. BeiBecTu 001mMii BUJT ypaBHEHUS KacaTellbHOH K runepobosie. CocTaBUTh ypaBHEHUS KacaTENbHbBIX K
2 2

runepboe 16 62 =1, mapamensHbix npsimor 10X -3y +9=0.

Bomnpoc ans nposepku ypoBHs o0yuenHoctu BJIAJIETD
3. OnpenenuTh BUJI HOBEPXHOCTH BTOPOTO MOPSIIKA U TOCTPOUTH €€

xZ yZ
Z 42 =9
gt 3 =4

Bonpoc ans nposepku yposHs o0yuenHoctu BJIAJIETH
4. IlpuBecTn ypaBHEHHE KpUBOH 2 NOpsAKa K KAHOHMYECKOMY BUly. HaliTu sKkCcueHTpucuTeT,
KOOpPJUHATHI IIEHTpa U OKYCOB, YPAaBHEHUSI TUPEKTPHUC U AaCUMIITOT.

16x% — 9y% 4+ 64x + 54y -161 = 0

CocTaBHTEND H.5. Knunmmnonrt

(mojnuce)

3aBenyrommii kadempoit/
HaYaJbHUK OTIICIICHUS B.K. Apremben

(moamuce)

« » 20 T
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MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3BOBAHUNS POCCUUCKON
OEJEPALIUU
®OEJEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJEHUWE BBICIHET'O OBPA3ZOBAHUA
«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTUKHU —
bunuan ¢eaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOT'O 00Pa30BaTEIbHOTO YUPEIKICHUS BBICIIIETO
obpasoBanus «HannoHaIbHBIN HCCIIENOBATENLCKUN siepHbIi yHUBEepcuTeT «MUDN»

(MATD HUAY MUDH)
UHCTUTYT OBIIEN MPO®ECCAOHAJIBHOM MOATOTOBKH
Kadenpa Boicuieii MaTeMaTHKH

HamnpaBnenue 04.03.01 Xumus
OO6pazoBarenbHasi AHAIUTHUYECKAs] XUMHUS
nporpamma

Jucuunnuna AHAJIUTHYECKAS] TeOMeTPHs

3K3AMEHAIIMOHHBIN BUJIET Ne_7

Bonpoc ans nposepku ypoBHs o0yuenHoctu 3HATD

1. 3amucarh paszauuHbBle BHJBl YPAaBHEHUI IUIOCKOCTH: OOllee YpaBHEHUE, YpaBHEHHE IO BEKTOPY
HOpMAaJIM U TOYKE, YPAaBHEHHE 110 TPEM TOUKaM, YPaBHEHHE B OTPE3Kax, IapaMeTPUUECKUE YPaBHEHUS
IUIOCKOCTH. PeIuTh 3a1a4y: cOCTaBUTh yPaBHEHUE IUIOCKOCTH, Mpoxoasiieil yepe3 Touky M(1,2,-3)

x-1 y+1 z-7 " X+5 y-2 743

-3 3 3 2 1

napaJijiCJIbHO IIPAMBIM

Bonpoc as npoBepku ypoBHs o0yuenHocth YMETD
2. Teopema 00 ypaBHEHWH TIydka IUIOcCKocTel ((dopMmynupoBka). Hammcare ypaBHEHHE ITydKa
MIJIOCKOCTEH, 00pa30BaHHOTO TUIOCKOCTAMH X+Y—2=0 u X+Yy+2z=1

Bomnpoc ans npoepku ypoBHs o0yuenHoctu BJIAJIETD
3. Ompenenuts BUJ IOBEPXHOCTH BTOPOTO MOPSIIKA U IOCTPOUTH €€

3z? + 4y? = 2*
Bormpoc nnst mposepku ypoBHs o0yuennoctu BJIAJIETH
4. TlpuBecTu ypaBHEHUE KPUBOU 2 MOpPsIAKA K KAHOHUYECKOMY BUAY. HallTh SKCIIEHTpPHUCHTET,

KOOpJIUHATHI IIEHTpa U OKYCOB, YPaBHEHUSI TUPEKTPUC U aCUMIITOT.

9x2 — 16y2 + 90x + 32y — 367 = 0

CocraBuTeinn H.D. Kimmammonrt

(mojnuce)

3aBenytrommii kadempoit/
HaYaJbLHUK OTIICIICHUS B.K. Apremben

(moxmuce)

« » 20 T
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MHUHUCTEPCTBO HAYKHU U BLICIIETO OBPA3OBAHUSA POCCUMCKOM
OEJJEPAILINU
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXJEHUE BBICIIEI'O OBPA3SOBAHUA
«HaumoHanpHBIH HCCNENOBATENbCKUU AACEpPHBIA YyHUBepcuterT « MUDU»
OOHMHCKMH UHCTUTYT ATOMHOM IHEPreTUKHU —
bunmran gpeaeparbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEIKICHHS BBICIIIETO
oOpazoBanus «HanroHanbHBIN UCCIIeI0BATEILCKHM siiepHbIi yHUBepcuTeT «MUD»
(MATD HUAY MUDN)

UHCTUTYT OBIIEN MPO®ECCAOHAJIBHOM MOATOTOBKH
Kadenpa Boicuieii MaTeMaTHKH

Hanpasnenue 04.03.01 Xumus
OO6pazoBarenbHasi AHAIUTUYECKAS] XUMHUS
nporpamma

Jucuunnuza AHAJIUTHYECKAS] TeOMeTPHUs

3K3AMEHAIIMOHHBINA BUIET Ne_8

Bonpoc ans nposepku ypoBHs o0yuenHoctu 3HATD
1. Jloka3zath GpopMyJIy IeEHHs OTPE3Ka B JaHHOM OTHOMICHUH. Pemmuts 3amxauy: nano 4(1,2), C(9,7).
Haiitu xoopanHatel Touku B, aensmieit otpe3ok AC B OTHOLIEHUH 2:3, cUUTas OT BEPIIMHBI A.

Bonpoc ans npoBepku ypoBHs o0yueHHocTH YMETD

2. 3amnucaTh pa3lM4HbIE BUIbl YPaBHEHUH NMPSMON B MPOCTPAHCTBE: KAHOHMYECKHE, TapaMeTpHUECcKue,
110 2 TOYKaM, ypaBHEHHE MPsIMON Kak NepecedeHre naphol miockocteil. Pemuts 3anady: npsMas 3agaHa
KakK IepecedyeHme IBYyX IIocKocTe X+ Y —2z =0, 2Xx+ Yy =1. Hannucare nmapamMerpudeckue YpaBHEHUs

9TOM MPSIMOU.

Bormpoc nnst mposepku ypoBHs o0yuennocta BJIAJIETH
3. OmpenenuTs BUJ MOBEPXHOCTH BTOPOTO MOPSIKA U IIOCTPOUTH €€

222 — y? + 522 = 10.

Bonpoc ans npoepku ypoBHst o0yuennoctu BJIAJIETD
4. TlpuBectu ypaBHEHUE KPUBOU 2 MOpsiiKa K KaHOHWYECKOMY BuAy. HailTu skcuieHTpucHTeT,
KOOP/AMHATHI BEPIIMHBI U POKYCa, ypaBHEHUE JUPEKTPHUCHL.

x =2y2—12y + 14
CocTaBHTEND H.5. Knunmmnonrt

(moxnuce)

SaBenyroruii kKadeapoit/
HaYaJbHUK OTIICIICHUS B.K. Apremben

(moamuce)

« » 20 1
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MHUHUCTEPCTBO HAYKHU U BLICIIETO OBPA3OBAHUSA POCCUMCKOM
OEJJEPAILINU
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YYPEXJEHUE BBICIIEI'O OBPA3SOBAHUA
«HaumoHanpHBIH HCCIENOBATENbCKUU AACPHBIA YHUBepcuTeT « MUDU»
OOHMHCKMH UHCTUTYT ATOMHOM IHEPreTUKHU —
bunmran gpeaeparbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEIKICHHS BBICIIIETO
oOpazoBanus «HanmoHambHBIN HCCIIeIOBATEIBCKHM siepHbIi yHUBepcuTeT « MDD »
(MATD HUAY MUDN)

UHCTUTYT OBIIEN MPO®ECCAOHAJIBHOM MOAT OTOBKH
Kadenpa Boicuieii MaTeMaTHKH

Hanpasnenue 04.03.01 Xumus
OO6pazoBarenbHasi AHAIUTUYECKAS] XUMHUS
nporpamma

Jucuunnuza AHAJIUTHYECKAS] TeOMeTPHUs

3K3AMEHAIIMOHHBINA BUIET Ne_9

Bonpoc ans npoBepku yposHs o0yyenHoctu 3HATD
1. Jlate onmpenenenus 60a3uca Ha IJIOCKOCTH U B TipocTpaHcTBe. Pemute 3anauy: ABCD — tpanenus.

OcnoBanus AD u BC otHocsTcs kak 2:1. Beipazuth Bektop DB uepe3 BekTopbl 8 =B84 u b =CD.

Bormpoc nnst mpoBepku ypoBHs o6yueHHoct YMETD
2. YpaBHEHHS NPSAMON B MPOCTPAHCTBE (KAHOHWYECKHE, ITapaMEeTPHUECKUe, 10 2 TOYKaM). YpaBHEHHE
MPSIMOM KaK IEPECEUCHHE Mapbl IUIOCKOCTEeW. PemmTh 3a1ady: HAWTH KOOPAMHATHI MPOEKIIUA TOYKU
M(0,0,0) Ha npsamMyto X_ y-1 _Z .
0 2 1
Bomnpoc ans npoepku ypoBHs o0yuenHoctu BJIAJIETD

3. OmpenenuTs BHUI TTOBEPXHOCTH BTOPOTO MOPSIIKA U TOCTPOUTH €€
—522 = 3y? + 222 =0
Bomnpoc ans npoepku ypoBHs o0yuenHoctu BJIAJIETD
4. TlpuBectu ypaBHEHUE KPUBOMH 2 MOpsiiKa K KaHOHWYecKoMYy BuAy. HailTu skcueHTpucHTeT,

KOOpAWHATLI BEPIIHNHBI U (I)OKyCEl, YPaBHCHUC NTUPCKTPHUCHI.

x =2y2+ 12y + 14

CocTaBHTEND H.5. Knunmmnonrt

(mojnuce)

3aBenyrommii kadempoit/
HaYaJbHUK OTIICIICHUS B.K. Apremben

(moxmuce)

« » 20 T
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MUHUCTEPCTBO HAVKU U BBICHIETO OBPA3BOBAHUS POCCUNCKON
OEJEPALIUU
®OEJEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJEHUWE BBICIHET'O OBPA3ZOBAHUA
«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTUKHU —
bunuan ¢eaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKICHUS BBICIIIETO
obpasoBanus «HannoHaIbHBIN HCCIIENOBATENLCKUN siepHbIi yHUBEepcuTeT «MUDN»

(MATD HUAY MUDH)
UHCTUTYT OBIIEN MPO®ECCAOHAJIBHOM MOATOTOBKH
Kadenpa Boicuieii MaTeMaTHKH

HamnpaBnenue 04.03.01 Xumus
OO6pazoBarenbHasi AHAIUTHUYECKAs] XUMHUS
nporpamma

Jucuunnuna AHAJIUTHYECKAS] TeOMeTPHs

3K3AMEHAIIMOHHBIN BUJIET Ne_10

Bonpoc ans npoBepku yposHs o6yuyenHoctu 3HATD
1. [Jatb onpenenenus 0azuca Ha MIIOCKOCTU U B IPOCTPAHCTBE.
Pemmte  3amauy:  Haiitu  pasnoxennme  Bexktopa X no OGasmcy P, (, I.

x={6, 12, -1}, p={L 3 0}, q={2, -1 1}, r={0, -1 2}

Bormpoc nnst mpoBepku ypoBHs o0yueHHoct YMETD
2. Jlokasatb (opMyITy pacCTOSIHHS OT TOUKH 0 MpsIMOii B rpocTpancTse. Haiitu paccrosiaue ot Touku M(0,0,0) o
. X=1 y+1 z
IpIMON —— = —— =—.
2 0 3
Bomnpoc ans nposepku ypoBHs o0yuennoctu BJIAJIETD

3. OmpenenuTs BUJ MIOBEPXHOCTH BTOPOTO MOPSIKA M IIOCTPOUTH €€
—52? —3y? 4+ 222 =0
Bormpoc nnst mposepku ypoBHs o0yuennocta BJIAJIETH

4. TlpuBectu ypaBHEHUE KpPUBOH 2 Mopska K KaHOHHYecKoMy Buay. Hailtu skciienTpucurer,
KOOpJMHATHI BEPIINHBI U (POKYyCa, ypaBHEHUE AUPEKTPHUCHI.

y=4x?>—-8x+7

CocraBureis H.D. Kimmammonrt

(mojnuce)

3aBenytrommii kadempoit/
HAa4YaJIbHUK OTACIICHUS B.K. Apremben

(moxmuce)

« » 20 T

MUHUCTEPCTBO HAVKH U BBICIIETO OBPA3OBAHUSA POCCUNCKOM
®EJEPAIINU

17



OENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJEHUWE BBICIHET'O OBPA30OBAHUI
«HaumoHanpHBIH HCCIENOBATENbCKUNU AACEPHBIA YyHUBepcuTeT « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3HePreTUKN -
dwman denepabHOIO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTesIbHOIO yUpeXIeHs
BbICIIIero oOpasosaHms «HaroHaIbHBIN MCCTIeq0BaTeIILCKIUTL SII€PHBIV YHUBEPCUTET
«MU DOV »

(MATD HUSIY MUDN)

UHCTUTYT OBIIEN MPO®ECCHUOHAJIBHOMN NOAIOTOBKH
Kadenpa Boiciieil MaTeMaTUKH

Hanpasnenue 04.03.01 Xumus
OO0pa3zoBatenpHass AHAIMTHYSCKAS XUMHS
nporpamMma

JucuuniamHa AHAJIMTHYECKAS TeOMeTPUs

3K3AMEHAIIMOHHBINA BUJIET Ne 11
Bonpoc ans npoBepku yposHs o6yuyenHoctu 3HATD
1. Jlate ompeneneHue MPOEKIMK BEKTOpa Ha och. CBOMCTBA Mpoekiny. Hampasistolue KOCUHYCHI.
Pewmnth 3amauy: HAlTH NPOEKLIMIO BEKTOpa S ={1,2,3} Ha 0Ch, COCTABJISIONIYIO C KOOPAHMHATHBIMHU
OCSIMU PAaBHBIE OCTPbIE YTJIbI.

Bomnpoc ans nposepku ypoBHsi o0yuennoctd YMETD
2. CdopmynupoBaTh TUPEKTOPUATBHOE CBOMCTBO TUTep00ibl. COCTaBUTH ypaBHEHUE TUTIEPOOIIBI, €CITH
M3BECTHHBI €€ dKCIeHTpucHTeT € =2, Qokyc F(2,2) u ypaBHeHHE COOTBETCTBYIOUICH TUPEKTPHUCHI

y=0.

Bormpoc nnst mposepku ypoBHs 00yuennocta BJIAJIETH
3. OmpenenuTs BUJ MOBEPXHOCTH BTOPOTO MOPSIKA U IIOCTPOUTH €€

x2 yz 2
- N—]
9 + 4

N| N

Bormpoc nnst mposepku ypoBHs o0yuennocta BJIAJIETH
4. TlpuBecTu ypaBHEHUE KPUBOU 2 MOpPsAKA K KAHOHUYECKOMY BUAY. HallTh SKCIIEHTPHUCHTET,
KOOPJMHATHI IIEHTPa B (POKYCOB, YpaBHEHUS JTUPEKTPHC.

5x2 + 9y2 —30x+ 18y +9 = 0

CocraBureis H.D. Kimmammourt

(moxnuce)

3aBenyrommii kadempoit/
HAaYaJIbHUK OTACIICHUS B.K. Apremben
(moamuce)

« » 20 T

MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3OBAHUSA POCCUNCKOU
®EJEPAIINU
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®EJEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUPEXJEHHWE BBICIHEI'O OBPA30OBAHUA
«HaumoHanpHBIH HCCIENOBATENbCKUNU AACEPHBIA YyHUBepcuTeT « MUDU»
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTUKHU —
dbunuan geaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOI'O 00pa30BaTEeIbHOTO YUPEIKICHUS BBICIIIETO
obpa3oBanus «HannoHambHBIN HCCIIEN0BATENLCKUN sSAepHBIN yHUBEepcuTeT «MUDN»

(MATD HUAY MUDHN)

WHCTUTYT OBIIEA MPO®ECCHOHAJBHOM MOJATIOTOBKH
Kadenpa Boiciieil MaTeMaTUKH

HamnpaBnenue 04.03.01 Xumus
OO6pazoBarenbHas AHAIUTHUYECKAs] XUMHUS
nporpamma

Jucuunnuna AHAJIUTHYECKASl TeoMeTPHUs

3K3AMEHAIIMOHHBIN BUJIET Ne_12

Bormpoc nnst mposepku ypoBHs o0yuennoctd 3HATH
1. JlaTp onpeneneHue BEKTOPHOTO IPOU3BEAECHUS BEKTOPOB. llepeuncianTs OCHOBHBIE CBOKCTBA
BEKTOPHOTI'O NpOM3BeAcHUs. PemuTh 3a1auy: nansl 1sa Bekropa a = {11,10,2} u b= {4,0,3}. Haittu

BEKTODP €IMHUYHOMN JATUHBI IEPIICHIUKYISAPHBIA ’TUM BEKTOpaM M 00pa3yIoluil ¢ HUMU MIPaBYIO TPOUKY.

Bonpoc ans npoBepku ypoBHs o0yueHHoctH YMETD
2. ChopMymHpoBaTh ONTHYECKOE CBOHCTBO apaboisl. Pemmts 3amauy: U3 pokyca mapabomsr y° =12x

3 .
II0J1 OCTPBIM YIJIOM ¢ K ocu Ox HallpaBJieH Jyd cBeTa. M3BecTHO, uTo fgar = R Holins no napaboJsl,

ay4 oT He€ oTpasmiicsa. COCTaBUTh ypaBHEHHE MPSIMON, HA KOTOPOH JIEKUT OTPaKEHHBIN JTyY.

Bormpoc nnst mposepku ypoBHs o0yuennoctu BJIAJIETH
3. Onpenenuts BUJ MNOBEPXHOCTH BTOPOTO MOPsIIKA U IOCTPOUTH €€

ZZ

x2 y2
- 4+ _=1
5t Tt

N

Bormpoc nnst mposepku ypoBHs o0yuennocta BJIAJIETH

4. IlpuBecTn ypaBHEHHE KPUBOM 2 TOpsAJIKa K KAHOHUYECKOMY BUAy. HaliTn skcueHTpucurer,
KOOP/IMHATHI LIEHTPa U (POKYCOB, YPABHEHUS TUPEKTPHC.

4x% + 3y2—8x—12y-32 =0

CocTaBHTEND H.5. Knunmmnonrt

(mojnuce)

3aBenyroruii kKadeapoit/
HaYaJbLHUK OTIICIICHUS B.K. Apremben

(moamuce)

« » 20 1
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MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3BOBAHNS POCCUNCKOM
OEJEPALIUU
®OEJEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJEHUWE BBICIHET'O OBPA3ZOBAHUA
«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTUKHU —
bunuan ¢eaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOI'O 00pa30BaTEIbHOTO YUPEIKICHUS BBICIIETO
obpasoBanus «HannoHaIbHBIN HCCIIENOBATENLCKUN siepHbIi yHUBEepcuTeT «MUDN»

(MATD HUAY MUDH)

UHCTUTYT OBIIEN MPO®ECCUOHAJIBHOMN NOAIOTOBKH
Kadenpa Boiciieil MaTeMaTUKH

Hanpasnenue 04.03.01 Xumus
OO6pa3zoBarenbHasi AHAIUTHUYECKAS] XUMHUS
nporpamma

Jucuunnuza AHAJIUTHYECKASl TeoOMeTPHus

3K3AMEHAIIMOHHBIN BUJIET Ne_13
Bonpoc ans npoBepku yposHs o0yyennoctu 3HATD
1. Jlatb onpenesieHUe ABOMHOIO BEKTOPHOIO MPOU3BEICHUS BEKTOPOB. PopMyJia, BeIpa)karomias JBOMHOE
BEKTOPHOE ITPOU3BECHUE Yepe3 CKAISIpHbIE Tpou3BeeHus. PemnTh 3a1auy: nansl BekTopsl a = {2,—3,1}

, b={-31,2} u ¢ ={1,2,3}. Haiiru [a, b, c]].

Bomnpoc ans nposepku ypoBHs o0yyennoctd YMETD
2. ChopmynupoBaTh IUPEKTOpHUATBHOE CBOMCTBO Napadosbl. COCTaBUTh ypaBHEHHE MapadoJIbl, €CIH J1aH

e€ ¢oxkyc F (0,0) u ypaBHeHue aupexktpucet x + y- 1 = 0.

Bomnpoc ans npoepku ypoBHs o0yuenHoctu BJIAJIETD
3. OnpenenuTth BUJI HOBEPXHOCTH BTOPOTO MOPSIIKA U TOCTPOUTH €€

Bomnpoc ans npoepku yposHs o0yuenHoctu BJIAJIETD
4. IlpuBecTn ypaBHEHHE KPUBOM 2 TIOpsAJIKa K KAHOHUYECKOMY BuAy. HaliTn skcueHTpucurer,
KOOP/IMHATHI IIEHTPa U (POKYCOB, YPABHEHUS TUPEKTPHC.

4x% + 3y2—8x+12y-32 =0

CocraBureis H.D. Kimmammonrt

(moxnuce)

SaBenytoruii kadeapoit/
HAa4YaJIbHUK OTACIICHUS B.K. Apremben

(moamuce)

« » 20 1

MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3OBAHUSA POCCUNCKOU
®EJEPAIINU
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®EJEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUPEXJEHHWE BBICIHEI'O OBPA30OBAHUA
«HaumoHanpHBIH HCCIENOBATENbCKUNU AACEPHBIA YyHUBepcuTeT « MUDU»
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTUKHU —
bunuan gpeaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEIKICHHUS BBICIIIETO
oOpasoBanus «HannoHaabHBIN HCCIIENOBAaTENLCKUN sAepHbIi yHUBEepcuTeT «MU DN

(MATD HUAY MUDN)
UHCTUTYT OBIIEN MPO®ECCUOHAJIBHOMN NOAIOTOBKH
Kadenpa Boiciieil MaTeMaTUKH

Hanpagnenue 04.03.01 Xumus
OOpa3zoBarenbHas AHAIUTHYECKAS XUMUS
nporpamma

JuctumuHa AHaJINTHYECKAs TeOMeTpus

Bonpoc ans npoBepku yposHs o0yyenHoctu 3HATD

1. LlenTp Macc cucteMbl N MaTepUaibHBIX TOYEK, 3aKCaTh (POPMYILY BBIUMCIEHUS KOOPIMHAT LIEHTpa
Macc. Pemuts 3a7a4y: oJHOpOIHAS TUIACTUHKA UMeeT opMy KBajpaTa co CTOPOHOH 12, B KOTOpoit
c/leNIaH KBaJpaTHBIN BbIpe3 (cM. puc.) Halitu koopauHaThl LieHTpa mMacc.

y

e F2——e

O~z &

Bonpoc ans npoBepku yposHs o0ydeHHoctd YMETD

2. ChopMynupoBaTh ONTUYECKOE CBOMCTBO rUNepOobl. PemuTs 3aiauy: u3 npaBoro Gokyca rumnep0Oosibl
2 2
X° y 3 .
s =1 mox yriiom @ (r <a < Eﬂ') k ocu Ox HampaBlieH Jay4 cBeta. M3BecTHo, uTo tga =2 . [oiins
710 TUNEepOOIIbL, 1yd OT He€ oTpasuics. COCTaBUTh ypaBHEHUE NMPSMOIl, Ha KOTOPOM JIEKUT OTPaKEHHBIIN
Iyd.
Bonpoc ans nposepku yposHs o0yuenHoctu BJIAJIETH
3. OnpenenuTts BUJ IOBEPXHOCTH BTOPOTO MOPSIIKA U IOCTPOUTH €€
X2 y? gz .
—_ 4 — — ==
9 4 25

Bonpoc ans nposepku yposHst o0yuenHoctu BJIAJIETH
4. IIpuBecT ypaBHEHHE KpUBOH 2 NOpsAKa K KAHOHMYECKOMY BUy. HaliTu sKCLeHTpUCHUTET,
KOOpJMHATHI IIEHTpa U POKYCOB, YpaBHEHUSI TUPEKTPUC.

4x% + 3y2+8x—12y-32 = 0

CocTaBuTEND H.5. Knunmmnonrt

(mojnuce)

SaBenyroruii kKadeapoit/
HaYaJbHUK OTIICIICHUS B.K. Apremben

(moamuce)

« » 20 1.

MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3OBAHUSA POCCUNCKOU
®EJEPAIINU
®EJIEPAJILHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VYPEXXJIEHUE BBICIIETO OBPA3OBAHMUS
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«HaunumoHanpHBIH HCCAENOBATENbCKUN AA€pHBIN YHUBepcUuTeT « MUDHU»
OOHMHCKNI MHCTUTYT AaTOMHOM JHePreTUKHU —
¢winan ¢eaeparbHOro rocyAapCTBEHHOT0 aBTOHOMHOI'O 00pa30BaTEIbHOI0 YUPEKICHHSI BBICILIETO
oOpazoBanus «HannoHaIbHBIN HCCIIENOBAaTENLCKUN sepHbIi yHUBEepcuTeT «MUDN»
(MATD HUAY MUDN)

UHCTUTYT OBIIEN MPO®ECCUOHAJIBHOMN NOAIOTOBKH
Kadenpa Boiciieil MaTeMaTUKH

HamnpaBnenue 04.03.01 Xumus
OO6pazoBarenbHasi AHaIUTHYECKass XUMUS
nporpamma

Hucnunnuna AHajuTHYeCKasi reoMeTpust

3K3AMEHAIIMOHHBIN BUJIET Ne_15

Bonpoc ans nposepku ypoBHsi o0yuenHoctu 3HATD

1. ath onpeneneHus HOpMaJIbHOTO (HOPMHUPOBAHHOIO) YPAaBHEHUS IJIOCKOCTH U OTKJIOHEHMS TOYKH OT
miockocTH. [lepeuncnuts ux cBoiicTBa. PemnTs 3amauyy: NpuBECTH ypaBHEHUE INIOCKOCTH 2X — Y + 2Z +
3 = 0 k HopManbHOMY BHy. Bbranciute oTkinonerne Touku M (—2, —4,3) OT MI0CKOCTH.

Bonpoc ans npoBepku ypoBHs o0yueHHoctH YMETD

2. BeiBectn 00Imuii BUI ypaBHEHUs KacaTeabHOH K runepOone. CocTaBUTh ypaBHEHHUS KacaTeIbHBIX K
2 2

runepbose 16 62 =1, mapamiensHbix npsimor 10X -3y +9=0.

Bormpoc nnst mposepku ypoBHs 00yuennoctu BJIAJIETH
3. OnpenenuTh BUJ MOBEPXHOCTH BTOPOTO MOPSIIKA M TIOCTPOUTH €€
X2 y?

+
9 4
Bormpoc nnst mposepku ypoBHs o0yuennocta BJIAJIETH

:ZZ

4. [lpuBecT ypaBHEHHE KpUBOH 2 MopsaKa K KaHOHHYeCKoMY BUly. HaliTu skcueHTpucurer,
KOOP/AMHATHI LIEHTPa U (POKYCOB, YPABHEHUS TUPEKTPHC.

2x% 4+ 3y% + 8x — 6y = 25

CocraBureis H.D. Kimmammourt

(moxnuce)

3aBenyrommii kadempoit/
HAaYaJIbHUK OTACIICHUS B.K. Apremben

(moxmuce)

« » 20 T

MUHUCTEPCTBO HAYKH U BBICIHIETO OBPA3OBAHMS POCCUIICKOM
®EJEPALIUN
®EJEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBLHOE
YYPEXJEHUWE BBICIIETO OBPA3OBAHUSI
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«HaunumoHanpHBIH HCCNENOBATENbCKUU AACEPHBIA YyHUBepcUuTeT « MUDU»
OOHMHCKNI MHCTUTYT AaTOMHOM JHePreTUKHU —
¢bwinan ¢eaeparbHOro roCyAapCTBEHHOT0 aBTOHOMHOI'O 00pa30BaTeIbHOI0 YUPEKICHHS BBICIIETO
oOpazoBanus «HannoHaIbHBIN HCCIIENOBAaTENLCKUN sepHbIi yHUBEepcuTeT «MUDN»
(MATD HUAY MUDH)

UHCTUTYT OBIIEN MPO®ECCAOHAJIBHOM MOATOTOBKH
Kadenpa Boicuieii MaTeMaTHKH

HamnpaBnenue 04.03.01 Xumus
OO6pazoBatenbHasi AHAIUTHUYECKAS] XUMHUS
nporpamma

Hucuunnuna AHAJMTHYECKASA TeOMeTPUs

3K3AMEHAIIMOHHBIN BUJIET Ne_16

Bonpoc ans npoBepku yposHs o0yuyenHoctu 3HATD

1. 3amucarh pa3nuyHbBIE BHUJIBI YPaBHEHUW IUIOCKOCTH: OOIlNEEe ypaBHEHHE, YpPaBHEHHE MO BEKTOPY
HOPMaJIU U TOYKE, YPaBHEHUE 10 TPEM TOUYKAM, YPABHEHUE B OTPE3KaX, MApaMeTPUUECKUE YPABHEHUS
IJIOCKOCTH. Pemmth 3amady: HAWTH pacCTOSHHE MEXIYy MNapajyIeNbHBIMU  IUIOCKOCTSIMU
X+2y+2z2+3=0u x+2y+2z-5=0

Bonpoc ans npoBepku ypoBHs o0yueHHoctH YMETD
2. Teopema 00 ypaBHeHHH Ty4Kka IIiockocted ((popmynupoBka). CocTaBUTh ypaBHEHHE IUIOCKOCTH,

KOTOpasi IPOXOJUT Yepe3 NPSAMYI0 NEPECEYEHHUs IIIOCKOCTe X+Y—-2—-2=0, X+y+22-1=0 u
Ha4aJio KOOPAUHAT.

Bomnpoc ans nposepku ypoBHs o0yuennoctu BJIAJIETD
3. OmpenenuTs BHUI TTOBEPXHOCTH BTOPOTO MOPSIIKA U TOCTPOUTH €€

3x? + 4y? = 22
Bonpoc ans nposepku ypoBHs o0yuenHoctu BJIAJIETD
4. TlpuBectu ypaBHEHUE KPUBOU 2 MOpsiiKa K KAHOHUYECKOMY BUly. HaliTH sKClIEeHTpUCHTET,

KOOpPAWHATHI ICHTpAa U (I)OKYCOB, YpaBHCHUA TUPCKTPUC U ACUMIITOT.

9x% — 16y% +90x + 32y — 367 = 0

CocraBureis H.D. Kimmammonrt

(moxnuce)

SaBenytoruii kadeapoit/
HAa4YaJIbHUK OTACIICHUS B.K. Apremben

(moamuce)

« » 20 1.

MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3OBAHUSA POCCUNCKOU
®EJEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VYPEXXJIEHUE BBICIIETO OBPA3OBAHMUS
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«HaunumoHanpHBIH HCCNENOBATENbCKUU AACEPHBIA YyHUBepcUuTeT « MUDU»
OOHMHCKNI MHCTUTYT AaTOMHOM JHEPreTHKHU —
¢winan ¢eaeparbHOro rocyAapCTBEHHOT0 aBTOHOMHOI'O 00pa30BaTEIbHOI0 YUPEKICHHSI BBICILIETO
oOpazoBanus «HannoHaIbHBIN HCCIIENOBAaTENLCKUN sepHbIi yHUBEepcuTeT «MUDN»
(MATD HUAY MUDH)

UHCTUTYT OBIIEN MPO®ECCAOHAJIBHOM MOATOTOBKH
Kadenpa Boicuieii MaTeMaTHKH

HamnpaBnenue 04.03.01 Xumus
OO6pazoBatenbHasi AHAIUTHUYECKAS] XUMHUS
nporpamma

Hucuunnuna AHAJMTHYECKASA TeOMeTPUs

3K3AMEHAIIMOHHBIN BUJIET Ne_17

Bormpoc nnst mpoepku ypoBHs o0yuennoctd 3HATH
1. Jlokasate ¢popMyily JIeleHus OTpe3ka B JaHHOM OTHOIIeHuH. Pemuts 3anaqy: nano A(1,2,3),
B(3,1,0), C(2,4,5). HaiiTu KoOpAMHATHI TOUKH IIEPECEUEHUSI MEAUAH ITOTO TPEYTOJIbHUKA.

Bonpoc ans npoBepku ypoBHs o0yueHHoctd YMETD
2. 3amucarh pasiMuHble BUJBI YpaBHEHWI NPsIMOM B MPOCTpaHCTBE: KAHOHWMYECKUE, IapaMeTpUyecKue, mo 2
TOYKaM, YPAaBHEHHE ITPSAMOM KaK IEPECEUCHUE TIaphl INIOCKOCTEN. PelmTs 3a1ady: HalTH KOCUHYC YITIa MKy
x-1 +2 7-5
MPSIMBIMUA > :y 3 = 2 ux=3t+7,y=2t+2, z= —2t+1.
Bomnpoc ans npoepku ypoBHs o0yuenHoctu BJIAJIETD
3. OmpenenuTs BHUI TTOBEPXHOCTH BTOPOTO MOPSIIKA U TOCTPOUTH €€

272 — y* + 522 = 10.
Bormpoc nnst mposepku ypoBHs o0yuennoctu BJIAJIETH
4. TlpuBecTu ypaBHEHHUE KPUBOH 2 MOpPsAKA K KAHOHUYECKOMY BUAY. HallTh SKCLIEHTpHUCHTET,
KOOPJAMHATHI BEPIIUHBI U (POKYca, ypaBHEHUE TUPEKTPUCHI.
x =2y —12y + 14

CocTaBHTEND H.5. Knunmmnonrt

(mojnuce)

3aBenyrommii kadempoit/
HaYaJbHUK OTIICIICHUS B.K. Apremben

(moxmuce)

« » 20 T

MUHUCTEPCTBO HAVKH U BBICIIETO OBPA3OBAHUS POCCUIICKOM
®EJEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VYPEXXJIEHUE BBICIIETO OBPA3OBAHMUS
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«HaunumoHanpHBIH HCCNENOBATENbCKUU AACEPHBIA YyHUBepcUuTeT « MUDU»
OOHMHCKNI MHCTUTYT AaTOMHOM JHePreTUKHU —
¢bwinan ¢eaeparbHOro rocyAapCTBEHHOT0 aBTOHOMHOI'O 00pa30BaTEIbHOI0 YUPEKICHHS BBICLLIETO
oOpazoBanus «HannoHaIbHBIN HCCIIENOBAaTENLCKUN sepHbIi yHUBEepcuTeT «MUDN»
(MATD HUAY MUDH)

UHCTUTYT OBIIEN MPO®ECCUOHAJIBHOMN NOAIOTOBKH
Kadenpa Boiciieil MaTeMaTUKH

Hanpasnenue 04.03.01 Xumus
OO6pa3zoBarenbHas AHAIUTHUYECKAs] XUMHUS
nmporpamma

JucuunimHa AHAJIMTHYECKASA TeOMeTPUs

3K3AMEHAIIMOHHBIN BUJIET Ne_18

Bormpoc nnst mposepku ypoBHs o0yuennoctd 3HATH
1. [lath ompenesneHue MPOEKIMKA BEKTOPa HAa OCh. 3amucaTh CBONCTBA MpoeKIuu. UTo Takoe

HaIpaBJAoIIKe KOCUHYCchl? Pemmts 3amauy: Jlansl BeKTOpsl a = {4,—2,—4} U b= {6,—3,2} . Haittu
np.(2a—-3b).

Bormpoc nnst mpoBepku ypoBHs 00yuyeHHoctd YMETD
2. Jlokazatb (hopMyIily pacCTOSHUS MEXKIY ABYMsI CKpEUIUBAIOLIUMHUCS NpsMbIMU. HaliTu paccTosiHue
X+7 y+4 743 . Xx-21 y+5 z-2

4 -2 6 -4 -1

MEXIy NPSMBIMU

Bomnpoc ans npoepku ypoBHs o0yuenHoctu BJIAJIETD
3. OmpenenuTs BHI IIOBEPXHOCTH BTOPOTO MOPSAKA U TIOCTPOUTH €€
X2 .\ 2 72 .
9 4 25
Bormpoc nnst mposepku ypoBHs 00yuennocta BJIAJIETH
4. TlpuBectu ypaBHEHUE KPUBOH 2 MopsIKa K KaHOHHYecKoMy Buay. Hailtu skciieHTpucurer,
KOOpPJUHATHI IIEHTpa U (OKYCOB, YPaBHEHUSI TUPEKTPUC.

5x2 + 9y2—30x+ 18y +9 = 0

CocraBureis H.D. Kimmammonrt

(mojnuce)

3aBenyrommii kadempoit/
HaYaJbHUK OTIICIICHUS B.K. Apremben

(moxmuce)

« » 20 T

MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHMS POCCUINCKOM
®EJEPALIUN
®EJEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJLHOE
YYPEXJEHUWE BBICIIETO OBPA3OBAHUSI
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«HaunumoHanpHBIH HCCNENOBATENbCKUU AACEPHBIA YyHUBepcUuTeT « MUDU»
OOHMHCKNI MHCTUTYT AaTOMHOM JHePreTUKHU —
¢winan ¢eaeparbHOro rocyAapCTBEHHOT0 aBTOHOMHOI'O 00pa30BaTEIbHOI0 YUPEKICHHSI BBICILIETO
oOpazoBanus «HannoHaIbHBIN HCCIIE0BATENLCKUN sSAepHbI yHUBEepcuTeT «MU DN
(MATD HUAY MUDH)

UHCTUTYT OBIIEN MPO®ECCAOHAJIBHOM MOATOTOBKH
Kadenpa Boicuieii MaTeMaTHKH

HamnpaBnenue 04.03.01 Xumus
OO6pazoBatenbHasi AHAIUTHUYECKAS] XUMHUS
nporpamma

Hucuunnuna AHAJMTHYECKASA TeOMeTPUs

3K3AMEHAIIMOHHBIN BUJIET Ne_19

Bonpoc ans npoBepku yposHs o0yuyenHoctu 3HATD

1. TIpsmas xa miockoctu XOY. [lepeuncants OCHOBHBIE BU/IBI ypaBHEHUU. Pemuts 3amaay: [lanbt
BepiuHbl TpeyronsHuka A(2,1), B(-1,-1) u C(3,2). CocTaBuTh YypaBHEHHE €r0 BBICOTHI, TPOBEICHHON
u3 TOuku B.

Bormpoc nnst mpoBepku ypoBHs o0yueHHoctn Y METD
2. Jlokazatb (hopMyIly pacCcTOSIHUS OT TOYKH JI0 IPSAMOi B mpocTpaHcTBe. HaiiTu paccTosiHuE OT TOUKU
X-5 'y z+25
M(2, 3, -1) go npsMoli —— = = = .
(23,1 nomp 3 2 -2
Bormpoc nnst mposepku ypoBHs o0yuennoctu BJIAJIETH
3. OmpenenuTs BUJ MOBEPXHOCTH BTOPOTO MOPSAIKA U TIOCTPOUTH €€

2 9.9 2
—Hx® — 3y* + 222 =10
Bormpoc nnst mposepku ypoBHs 00yuennoctu BJIAJIETH
4. TlpuBecTu ypaBHEHHUE KPUBOH 2 MOpPsAKA K KAHOHUYECKOMY BUAY. HallTh SKCLIEHTPHUCHTET,
KOOPJAMHATHI BEPIIUHBI U (DOKYCa, ypaBHEHUE TUPEKTPUCHI.

2y =x*—4x+3

CocTaBHTEND H.5. Knunmmnourt

(mojnuce)

3aBenyroruii kadeapoit/
HaYaJbLHUK OTIICIICHUS B.K. Apremben

(moamuce)

« » 20 1.

MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3BOBAHNS POCCUNCKOM
OEJEPALINUA
OEJNEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUPEXJEHHWE BBICIHEI'O OBPA30OBAHUA
«HaunumoHanpHBIH HCCNENOBATENbCKUNU AACEPHBIU YyHUBepcUuTEeT « MUDU»
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OOHMHCKMH UHCTUTYT ATOMHOM IJHEPreTUKHU —
¢mman ¢eaeparbHOrO TOCYAapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOI0 YUPEKICHHS BBICILIETO
oOpazoBanus «HanroHanbHBIN UCCIIeIOBATEILCKHM siiepHbIi yHUBepcuTeT «MUD»
(MATD HUAY MUDN)

UHCTUTYT OBIIEN MPO®ECCUOHAJIBHOMN NOAIOTOBKH
Kadenpa Boiciieil MaTeMaTUKH

Hanpasnenue 04.03.01 Xumus
OO6pa3zoBatenpHass AHAIUTHYECKAS XUMHS
nporpamMmma

JucuuniamHa AHAJIMTHYECKAS TeOMeTPUs

3K3AMEHAIIMOHHBINA BUIET Ne_20

Bonpoc ans nposepku ypoBHsi o0yuenHoctu 3HATD
1. Mate onpenenenus 6a3uca Ha IIIOCKOCTH U B pocTpaHcTBe. Pemuts 3anauy: ABCD — tpanenus.

OcuoBanust AD u BC otHocsiTes Kak 3:2. Beipaszuts BekTop DB uepes Bekropbl @ =BA u b =CD.

Bonpoc ans npoBepku ypoBHs o0yueHHoctH YMETD
2. YpaBHEHUS NMPSMOU B IMPOCTPAHCTBE (KAHOHWYECKHE, ITApaMETPUUYECKHE, TIO 2 TOUKaM).

" . X -1
YPaBHeHI/Ie IMpAMOU KaK IICPCCCUCHHUC IIApbl IIJIOCKOCTCH. Jlexar au IIpsAMBIC 6—yT— nu

z
1
X y-1 z-1 .

—=——=—— B OJJHOH IUIOCKOCTH?

1 2 0

Bomnpoc ans npoepku yposHs o0yuenHoctu BJIAJIETD
3. OmpenenuTs BHUI TTOBEPXHOCTH BTOPOTO MOPSIKA U TOCTPOUTH €€

—522 = 3y* + 222 =0
Bormpoc nnst mposepku ypoBHs o0yuennocta BJIAJIETH
4. TlpuBectu ypaBHEHUE KPUBOU 2 MOpPsAKa K KAHOHUYECKOMY BUy. HaliTH SKCIIEeHTpUCHTET,
KOOPJAMHATHI BEPIIUHBI U (DOKYCa, ypaBHEHUE TUPEKTPUCHI.

2x =y*+6y+9

CocTaBHTEND H.5. Knunmmnonrt

(mojnuce)

SaBenyroruii kKadeapoit/
HaYaJbHUK OTIICIICHUS B.K. Apremben
(moamuce)

« » 20 1.

Kpurepuu u mkaJjia oneHuBaHUsA
Ounenka Kputepun onenkn
OTan4HO CTyAeHT NOIKEeH:
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36-40

- IPOJIEMOHCTPUPOBATH TTTyOOKOE U MPOYHOE YCBOECHUE 3HAHUI
MIPOrpaMMHOTO MaTepHaa;

- HCYEpIIbIBAIONIE, [TOCIIEI0BATEILHO, TPAMOTHO U JIOTUYECKU CTPOITHO
M3JI0KUTH TEOPETUUYECKUI MaTepra;

- IPaBUWJILHO (POPMYIUPOBATH OMPEICIICHUS;

- MPOJIEMOHCTPUPOBATH YMEHHUSI CAMOCTOSTEIILHON paOOTHI ¢
JIUTEPATYPOIL;

- YMETb CJIeaTh BBIBOJIBI 110 M3J1araéMOMYy MaTepHally.

Xoporio
30-35

CTyIeHT TOJKEH:

- MPOJAEMOHCTPUPOBATH JOCTATOYHO MOJTHOE 3HAHUE MPOrPAMMHOTO
Marepuana,

- MPOJAEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETHUECKUX IMOHATHIA;
JIOCTaTOYHO IOCJIEA0BATEILHO, TPAMOTHO U JIOTUYECKUA CTPOMHO
W3J1araTh MaTepua;

- IPOJIEMOHCTPUPOBATH YMEHHE OPUEHTHUPOBATHCS B INTEPATYPE;

- YMETb cJIeaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBOJIBI IO M3JIaraeMOMY
MaTepuany.

Y 10BIETBOPUTEILHO
24-29

CTyaeHT N0KeH:

- IPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE N3YYaeMOro MaTepuana;

- ITIOKa3aThb O6HIC€ BJIaACHUC HOHATUHHBIM arrmnapaToM AUCHUIIIIMHBIL,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOH H31araeMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IIPOrPaMMOi Y4EOHYIO
JUTEPATypYy.

HeynosnerBopurensHo
23 1 MEHBbIIIE

CTyneHT 1eMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIbHON YaCTH NIPOTPaMMHOI0 MaTepHaa;

- HE BJIa/ICHNE NOHATUHHBIM aIapaToM AUCLUIIINHBL

- CYIIECTBEHHbIE OMIMOKU MPH U3JI0KEHUH Yy4eOHOr0 MaTepHarna;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOM
M3JIaraeMoro BOIpoca;

- HEYMEHHE JIENaTh BBIBOJIBI 110 U3J1araéMOMY MaTepHaiy.

[Ixana olleHUBaHUS 32 KaXKBINA HJIIEMEHT dK3aMEHAIMOHHOTO OMIIeTa: KaXIblil Bompoc oreHuBaeTcs B 10

OaJUIOB.
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dopma 1151 BOPOCOB K IK3aMEHY

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICHIEIO OBPA30OBAHHUA

«HaunumoHanpHBIH HCCIENOBATENbCKUNA AACPHBIU YHUBepcuTeT « MUDU»

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

(IATD HUSTY MU®W)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MMOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

Hanpasnenue 04.03.01 Xumus

OO0pa3zoBarenbHas AHAJIUTHYECKAs XUMUS
nporpamma

JucuuniauHa AHAJIMTHYECKAS TeOMeTPUs

10.
11.

12.

13.

14.
15.

BOIIPOCHI K DK3AMEHY

Bexrops! 1 onepannn Hax HUMU. KOMILTaHapHOCTH, KOJUIMHEAPHOCTh BEKTOPOB. basuc. Koopaunatsl
BEKTOpa B 0a3uce U IEUCTBUS ¢ KOOPAMHATAMHU.

IIpocreimume 3agaun aHAIUTUYECKOW T€OMETPUN: KOOPAMHATHI BEKTOpA, JEJIEHUE OTPE3Ka B JAaHHOM
OTHOILIEHUHU Pa300paTh, KOOPAUHATHI LIEHTPa Macc.

CucTeMbl KOOpAMHAT: IeKapTOBa MPSMOYTOJIbHAs, MOJIApHAs, IMIUHIpUYECKast, cheprudecKas.
IIpoekuust BekTopa Ha ock. CBoiicTBa Npoekuu. Hanmpasisromuye KOCUHYCHI.

CkansipHOE TIpPOM3BEIECHUE BEKTOPOB (OINpesesieHhe, CBOMCTBA, BBIPAXKEHHWE B MPSIMOYTOJIBHBIX
KOOpJUHATax).

Onpenenurenu 2 U 3 NOpSAIKOB

BexTopHOe mpou3BeneHHE BEKTOPOB (ONpeAesieHHe, CBOMCTBA, BBIPAXKEHHE B MPSAMOYTOJbHBIX
KOOp/IMHATAaX).

[TpunoxeHus BEKTOPHOTO NMPOU3BEICHH: BBIYMCICHUE TUIOIAAN TPEYTOJIbHUKA (Ha MIOCKOCTH U B
IIPOCTPAHCTBE).

CMemaHHOe TpPOM3BEICHUE, CBSI3b C O0BEMOM MapajulesenuIiesia, BhIpaKEHHE B KOOpIMHATAaX.
Brruucnenne o0bema TeTpasipa.

JIBOWIHO€ BEKTOPHOE MPOU3BEACHHUE.

[IpeoOpa3oBaHue neKapTOBBIX MPSAMOYTOJbHBIX KOOPJAUHAT Ha MJIOCKOCTH (TOBOPOT U MapaieNbHbIN
MIEPEHOC).

VYpaBHeHMs TUHUHA U MOBEPXHOCTEH: SBHOE U MapaMeTpUuecKoe 3a1anue. AnreOpanyeckue JIMHUNA 1
noBepxHocTu. Teopema 00 THBApUAHTHOCTH MOPSIKA.

[TnockocTh B mpocTpaHcTBe. PazmuuHblie BUABI ypaBHEHHI: o0l1ee ypaBHEHUE, YPaBHEHHE IO BEKTOPY
HOpPMaJIM U TOUKE, ypaBHEHHE 110 TPEM TOUYKAM, YPaBHEHHE B OTpE3Kax, NapaMETPUUECKUE YPaBHEHUS.
Henonxele ypaBHEHUS IIOCKOCTH.

HopManbsHOe ypaBHeHHE IUIOCKOCTH. PaccTosiHME OT TOYKM A0 IUIOCKOCTH. OTKIOHEHHE TOYKH OT
IIJIOCKOCTH.
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16.

VYpaBHeHus NpsAMON (KaHOHMYECKHE, MapaMEeTpUUYEeCKue, Mo 2 ToyKaM). YpaBHEHHME INpsIMOM Kak

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

IIJIOCKOCTBIO.

17.
18.
19.
20.

21.

22,
23.
24,
25.
26.

[Ipsimas Ha miockoctu XOY. Bee ypaBHeHuUs U CBOMCTBA.

Paccrosinue oT TOUKM 10 IPSIMOM U PACCTOSIHUE MEXKTY CKPEIIMBAIOILUMHUCS IPSIMBIMH.

[1y4oK U cBsi3Ka IJIIOCKOCTEM, ypaBHEHUS ITy4Ka U CBA3KH.

VYupouienue o011ero ypaBHeHUsI KpUBOIl BTOPOTo MOpsiiKa IMyTeM MOBOPOTa OCel W MapajuiebHOrO
nepenoca. Kiaccugukaiust KpuBbIX BTOPOTO MOPSAIKA.

Onnurc, runepbona, napadona. JupexkropuanbHoe CBOHCTBO. DKCUEHTPUCUTET. BBIBOI KAaHOHUYECKUX
ypaBHEHMH (151 SJUTUIICA U TTapaboIIbl).

doxkanbpHOE CBOICTBO, pacoyioskeHue (HOKYCOB, TUPEKTPHC (I0Ka3aTh I AIUIMIICA U 1TapadoJIbl).
Konunueckue ceuenus.

Kacarenbnble k ayuarncy, runepOosie u napadose.

OnTHyeckue CBOMCTBA 3JUIUIICA, TUIIEPOOIIBI, TapadoIbl.

Hekortopsie Buabl moBepxHOCTEH BTOporo mnopsanka. HMcciaemoBanue (opMbl MOBEPXHOCTU M0
KaHOHMYECKOMY YPaBHEHUIO METOJOM CEUCHUM.
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O¢opmiieHre KOMILJIEKTA 3aIaHUI /151 KOHTPOJbHOH PadoThI

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICHIEIO OBPA30OBAHHUA

«HaunumoHanpHBIH HCCIENOBATENbCKUNA AACPHBIU YHUBepcuTeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —
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

HamnpaBnenue 04.03.01 Xumus
OO6pa3zoBatenbHass AHAIUTHYECKAS XUMHS
nporpamMma

JucuuniamHa AHAJIMTHYECKASA TeOMeTPUs

KomiuiekT 3agaHuil 1Jisi KOHTPOJILHOM padoThl 1

Bapuanr 1.

1. | Hano A(1,2), B(3,1), C(4,5). Touku A, B u C SIBISIOTCS CEPEIUHAME CTOPOH HEKOTOPOTO
TpeyronbHuKa. HaliTh KOOpMHATHI BEPIINH 5TOr0 TPEYTOJIbHUKA.

2. JlaHbl BeKTOpHI d = {4,-2,—4} u b= {6,—3,2} . Beruucnuts (a +Z;)2.

3. Bekropst @, b, C, oOpasyrolue JieByto TpOWKY, B3aUMHO MEPIIEHIUKYIISPHBL. 3Hast, YTO
JUIMHBI 3THX BEKTOPOB PAaBHBI COOTBETCTBEHHO 3, 4 M 5, HATH CMEUIaHHOE TIPOU3BEICHUE

(b,a,c).

4. | Haiitu BekTop X, KoJutnHeapHbli Bektopy a8 ={2,1,—1}u yaOBIETBOPSIONIHIA YCIOBHUIO
(X,a)=3.

5. | Haiitu npoekiuio Bektopa S ={1,2,3} Ha 0Ch, COCTABISIONIYIO ¢ KOOPAUHATHBIMH OCSIMU
paBHBIE TYTIbIC YTJIBI.

6. | Jausl qBa Bektopa a ={11,10,2} u b= {4,0,3} . HaiiT BEKTOp €JMHUYIHOMN JJTHHBI
NEPIEeHIUKYISIPHBIA TUM BEKTOpaM M 00pa3yIoluil C HUMU MPaBYIO TPOUKY.

7. | Jlansl Bepmunbl Tpeyronbauka 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 Bepimubl Tpeyroiasauka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenute ero yroji npu
BEepLINHE B.

2. | ITansl Bextopst 8 ={4,-2,—4} u b ={6,—3,2}. Boraucmuts (2a—3b,a+2b) .

3. | YeranoButs, koMmutanapHs! i Bektopsl a =1{2,-1,2}, b ={,2,-3} u € = {3,-4,7}.

Bekropsl du b B3aMMHO nepHeHAMKYISPHEL, MX JUIMHLI PABHBI COOTBETCTBEHHO 5 U 6.
Breraucnurs ‘[23 —b,2b - é] .

S. | Haittu MIPOEKIINIO BEKTOpa S = {\/5 ,—3,—5} Ha 0Cbh, COCTABJISAIOIIYIO C KOOPIUHATHBIMU
ocsimu Ox u Oz yruel 45° 1 60°, a ¢ ocbto Oy — OCTPBIN yroJI.

31



Beruncnuts 006eM TeTpasapa ¢ BepmuHamu A(1,2,3), B(9,6,4), C(3,0,4), [1(5,2,6), a Takxke
€ro BBICOTY, OMYIIEHHYIO U3 BepIIuHbI /1.

ABC/] — tpaneuus. OcnoBanus A/ u BC otHOCsTCA Kak 3:2. Beipa3zuth BekTop /[B uepes
BekTopsl d=BA u b =CJI.

Bapuant 3

Hano A4(1,2), C(9,7). Haiitu koopauHaTel TOukH B, aensiiei orpe3ok AC B OTHOIICHHH 2:3,
CUMTas OT BEPIIMHBI A.

Jlanbl BeKTOpHI a = {4,-2,—4} u b ={6,-3,2} . Boruucauts (d+b,a—2b).

Bekropet @, b, C, o6pasyroiue npaByro TpONKY, B3aHMHO TEPIEHIANKYIISPHBL. 3HAS, YTO
JUIMHBI 3TUX BEKTOPOB PaBHbI COOTBETCTBEHHO 4, 5 1 6, HATH CMELIaHHOE IIPOU3BEICHUE

(b,a,c).

Janbl BekTOpHl @ = {4,-2,—4} u b= {6,—3,2} . Haiitu koopuHaThl BEKTOPHOTO

MIPOU3BEICHUS l2§ +b ,5 .

Hanbt 1Be Touku P(-5,2) u H(3,1). Haliti npoekuuto Bektopa PH Ha ocbk, KOTOpas

3
COCTaBJISIET ¢ O0ChI0 OX yroia arCtg Z .

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

[TpoBepuTh, KOMIUTAHAPHBI JH BeKTOphl d =(6,-18,12), b= (-8,24,-16), ¢ =(8,7,3). B cinyuae
MIOJIOKUTEIBHOTO OTBETA, BBIPA3UTh OJMH U3 BEKTOPOB YepPeE3 OCTAJIbHBIE.

Bapmuanr 4

Hano A(1,2,3), B(3,1,0), C(2,4,5). HaiiTu KoopAMHATHI TOYKHU TIEpEeCEUCHUs] METUAH 3TOTO
TPEYTroJbHUKA.

Jlaus! BekTophl @ ={4,-2,—4} n b ={6,-3,2}. Beruucmurs (a —b)?.

Jlanbl BekTOpHI a = (2,3), b= (3,5 u ¢ =(-1,3). Onpenenutp, Ipu KaKOM 3HAYCHUU

napametpa K Bektop d + kb OyJeT KOJTMHEapeH BEKTOpY C .

Bekropsl du b B3aMMHO MEpHIEHAMKYIISPHBL, MX JJIMHBI PABHBI COOTBETCTBEHHO 3 U 7.
Beruncnuts ‘[25 —3b,2b —35] .

Hansl Bextopel @ ={2,-31} , b={-31,2} u ¢ ={1,2,3}. Haiitu [a, [b, C]]

Haiitu mpoexkiuio Bektopa S ={4,—-3,2} Ha 0Cb, COCTABISAIONIYIO C KOOPJUHATHBIMU OCSAMHU
paBHBIC OCTPHIC YTJIBL.

Janbl Bepiuabl Tpeyroiabauka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero Beicory,
ONYIICHHYIO U3 BEpIIUHBI B.
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Bapuanr S.

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C saBIsIOTCS cepelMHaMi CTOPOH HEKOTOPOTO
TpeyroiabHuKa. HailTh KOOpIMHATHI BEPIIUH 3TOTO TPEYrOJIbHUKA.

Jlanbl BeKTOpHI a = {4,-2,—4} u b= {6,-3,2} . Borumncautp (28 ~b)2.

Jlane! Bektopsl 8 ={4,—2,—4} u b ={6,—3,2}. Boranciurs [2d-3b,a+2b].

Haiitu Bektop X, KoyutiHeapHsiid Bektopy a ={2,—1,—1}u ymoBIeTBOPSIOMINiT YCIOBUIO
(x,a) =3.

Hanbl nBa Bektopa a ={3,—1,5} u b ={1,2,—3}. HaiiTu BeKTOp X IIpH YCIIOBUH, YTO OH
nepreHauKysipeH ocu Oz U ynoBieTBopseT ycinosusm (x,a) =9, (x,b)=—4.

Beruucnuts 00beM TeTpadpa ¢ Bepmunamu A(1,2,3), B(9,6,4), C(3,0,4), 4(5,2,6), a Taxxe
€r0 BBICOTY, IPOBEJICHHYIO U3 BEPUIHHBI A.

ABC/] — tpaneuusi. OcHoBanus 4/{ u BC otHocsTCs Kak 2:1. Beipa3uts BekTop /B yepe3
BekTopsl d=BA u b =CJI.

BapuanT 6

Jansl BepmnHbl TpeyroiabHuka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenute ero yroi npu
BepunHe B.

JlaHbl BeKTOpHI d = {4,-2,—4} u b= {6,—3,2} . Berauciuth (a+b,a—2b).

Bekroper @, b, C, o06pasyroiue JieByto TpOWKY, B3aUMHO MEPIIEHIUKYIISPHBL. 3Hast, YTO
JUIMHBI 3TUX BEKTOPOB PAaBHBI COOTBETCTBEHHO 3, 4 U 5, HATH CMELIAHHOE NPON3BEICHHUE

(fi,b,a).

JlaHbl BeKTOpHI a = {4,-2,—4} u b= {6,-3,2} . Beruucnuth [§+ 25,5—6].

BekTop x, KoJutnHeapHbIid BekTopy y = (6,-8,-7.5), 06pasyet octpslii yroi ¢ ocbto Oz. Haiitu
€r0 KOOPJIMHATBI, €CITH U3BECTHO, 4TO ero jauuHa 50.

IIpoBepuTh, KOMILIAHAPHBI JIK BeKTOphl d =(6,4,2), b = (-9,6,3), ¢ =(-3,6,3). B ciryuae
IOJIOKUTEIBHOTO OTBETA, BBIPA3UTh OJWH U3 BEKTOPOB YePE3 OCTAIbHBIE.

Haiitn nmomans tpeyronsuuka A(1,2,3), B(2,3,4), C(0,2,2) u ero BBICOTY, IPOBEIEHHYIO U3
BepiunHsbI C.

Bapmuanr 7

Hano A(1,2,3), C(9,7,-2). Haiiti koopauHaThl TOUKH B, nemsiieii orpe3ok AC B OTHOLICHUN
3:2, cunTas OT BEpIIUHEI A.

Hanbl Bektopsl a ={4,-2,—4} u b ={6,-3,2}. Bberunciauts yroja Mexay BEKTOpaMHu.

Jlanbl BeKTOpHI a = {4,-2,—4} u b= {6,—3,2} . Haiftu koopauHATHl BEKTOPHOTO

MIPOU3BEICHUS [25 +b , BJ
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Jlanbl BeKTOpHI a = {4,-2,—4} u b= {6,-3,2} . Haiitu 10 é(2&—35) .

Jlane! Bextopsl a ={4,—2,—4} u b ={6,~3,2}. Boruncuurs [[2d-3b,a],b].

Hanbl Bepinuasl Tpeyroiasauka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomanps u
BBICOTY, MPOBEACHHYIO U3 BepuiuHbl C.

aHbl BeKTOpEL a, b u €, oopasyromue nonapHo yriasl 120°. JUIMHEI ’TUX BEKTOPOB PaBHBI
p pasyto pHO YT POB p

coorBercTBeHHO 1,2 n 3. Haiitu nimuy Bekropa d+b +C.

Bapuant 8

Hano A(1,2), C(4,5). Halitu koopauHaThl TOUKH B, eciu U3BECTHO, 4TO AB =-3BC .

Janbl BekTOpHI @ =(2,3), b= (3,5 u ¢ =(-1,3) . Onpenenuth, Mpy KAKOM 3HAYCHUHU

napameTpa K BexTop d + kb OyJeT KOJUTMHEAPEH BEKTOPY C .

Y CcTaHOBUTH, KOMILJIAHAPHBI JIH BEKTOPHI a = {2,—1,2}, b= {1,2,—3} nc= {3,—4,7}.

HMansl Bextopsl @ ={3,—1,-2} u b ={1,2,—1}. Haiitu [2a +b,2b - a].

Haiitu BexTOp X, 3Has1, YTO OH MEPIEHIUKYIsApeH K Bektopam a ={2,3,-1} u b ={1,-2,3}

=

yIOBIIETBOPSiET yciaoBuio (X,2i — j+K) =—-6.

Hanbl q8e touku A(3,-4,-2) , B(2,5,-2). Haiiti mpoekiuio Bektopa 4B Ha OCb,
COCTaBIIAIOLLYIO ¢ KoopauHaTHBIMU ocaMH Ox u Oy yriel 60° u 120°, a ¢ oceto Oz - Tynou
YTOJL

Beraucnuts 00beM TeTpaspa ¢ BepumHamu A(1,2,-3), B(9,6,4), C(3,0,3), 1(5,2,5) u ero
BBICOTY, TPOBEJICHHYIO W3 BEpIITNHBI B.

Bapuant 9

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBasitoTCs cepeIuHaM#i CTOPOH HEKOTOPOTO
TpeyroyibHuKa. HallTh KOOpAMHATHI BEPIIIMH 3TOTO TPEYTOJILHUKA.

JlaHbl BeKTOpHI d = {4,-2,—4} n b= {6,—3,2} . Beraucnuts (a + Z;)Z.

Bekropet @, b, C, o6pasyroiue JieByt0 TpOKy, B3aUMHO MEPIIEHIUKYIISPHBI. 3Hast, YTO
JUIMHBI 3THX BEKTOPOB PAaBHBI COOTBETCTBEHHO 3, 4 1 5, HAUTH CMEUIaHHOE IIPOU3BEICHUE

(b,a,c).

Haiitu Bektop X, KoumuHeapHbiii Bektopy a ={2,1,—1}u ymoBIeTBOPAIOMINI YCIOBUIO
(X,a)=6.

Haiitu mpoekiuio Bektopa S ={4,—3,2} Ha 0Cbh, COCTABISAIONIYIO C KOOPIUHATHBIMU OCSIMU
paBHBIC TYITBIC YTIIBIL.

Jansl aBa Bektopa a ={11,10,2} u b ={4,0,3}. HaiiTu BeKTOp €MUHUIHON IATUHBI
NEepIEHINKYIISPHBII TUM BEKTOpaM M 00pa3yIoluil ¢ HUIMH IPaBYIO TPOUKY.

JHanbl Bepinuabl Tpeyroiabauka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero mioriaas u
BBICOTY, MPOBEJACHHYIO U3 BEPIIUHBI A.
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Bapuant 10

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

2. | Nanb BEKTOpPHI d = {4,—2,—4} u b= {6,—3,2} . Borauciuth (a+6,a - 26) .

Bekropsr &, b, C, oGpasyromue npaByro TpOWKY, B3aUMHO MEPIEHANKYIISIPHBL. 3Has1, 9TO
JUIMHBI 3THX BEKTOPOB PAaBHbI COOTBETCTBEHHO 4, 5 1 6, HAlITH CMENIaHHOE IIPOU3BEICHUE

(b,3,c).

4. Hanbl BeKTOpHI @ = {4,—2,—4} u b= {6,—3,2} . HaiiTu KoopauHaThl BEKTOPHOTO

MIPOU3BEICHUS l2§ +b , 6J

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

3
cocrapisieT ¢ ocsto Ox yron arctg 2

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

[TpoBepuTh, KOMILTIAaHAPHBI 11 BekTOphbl a =(6,-18,12), b = (-8,24,-16), ¢ =(8,7,3). B ciyuae
OJIOKUTEIBHOTO OTBETA, BBIPA3UTh OJMH U3 BEKTOPOB Yepe3 OCTAJIbHBIE.

0) KpUTEpUN OIICHUBAHUS KOMIICTCHITMH (PEe3yIbTaTOB):
KonTponbHas paboTta cuutaeTcst BHIIIOIHEHHOM, €CIIM MPABUIIBHO PEIIeHBl KAK MUHUMYM 4 3a71a4u
(momydeHo 15 6aiioB U BHIIIIE).

B) OINKCaHUE IIKAJIbI OIEHUBAHUS:

Bce pemiennbie 3agaHust B K&KI0M BapHaHTE CyMMapHO olieHuBaroTcs 30 Oayutamu: KaK0€e U3 MEePBBIX

IISTH 3aJaHUM OIICHUBAETCA B 4 68.J'IJ'IOB, MoCJIeIHuE ABE — 5 0aioB.

Ounenka Kputepuu onenkn

OtnuyHO Cymma 0anioB peuieHHbIX 3a71a4
¢ 27 o 30 GammoB

Xoporio CyMMa 0asioB pelIeHHBIX 3a/1a4

¢ 23 no 27 6ayuioB

Y 10BIIETBOPUTEIIHHO CyMMa 0aioB pelIeHHBIX 3a/1a4
c 18 o 22 Gannos

HeynosnerBoputensno | Cymma 6aioB pemieHHBIX 3a/1a4
¢ 0 no 17 6amnos
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O¢opMmieHne KOMILIEKTA 32IaHU 1JI1 KOHTPOJIbHOM PadoThI

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICHIEIO OBPA30OBAHHUA

«HaunumoHanpHBIH HCCIENOBATENbCKUNA AACPHBIU YHUBepcuTeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepPreTHMKM —
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

Hanpasnenue 04.03.01 Xumus
OO6pazoBarenpHasi AHAIUTHUYECKAS] XUMHUS
nporpamma

Jucuunnuna AHAJIUTHYECKAS] TeOMeTPHs

KomiuiekT 3agaHuil 1J1s1 KOHTPOJILHOU PadoThI 2

BAPHUAHT 1

1 | [Ipsamas 3agaHa Kak nmepeceueHue ABYX IJIOCKOCTe X+ Y+2z2=1, x—y+2z=0.

Hanncars kaHOHMYECKHE ypaBHEHUS ITOU NPSMOM.

2 x-1 y-2 z X Yy z .
Jlexxat mu ipsiMble —— =——=— WU — =- =— B OJIHOM TIOCKOCTHU?

1 O 1 1 2

3 | Haiitn KoOpIMHATHI TOYKHA, CAMMETPUYHOH NaHHO# Touke M(1,1,1) OTHOCHTENHHO TIOCKOCTH

X+y+z=2.

4 | CocTaBUTh YypaBHEHHME IUJIOCKOCTEH, MENAIIMX IIONoJaM JABYIPaHHbIE YIJIBI MEXAY JBYMs
IOCKOCTAIMU X —y+Zz—1=0,X+y+z+1=0.

5 | CocraBuTh ypaBHEHHsI CTOpOH TpeyroiabHuka ABC, ecnu nanbl onHa w3 ero BepunH A(l; 3) u

ypaBHeHUs ABYX Meauadn X — 2y +1=0u y— 1=0.

o 2 o
6 CocTaBUTH YpaBHCHHEC TIPAMOU, KOTOpass KaCacTCA Hapa60J'IBI y =8x u IapaJijieJibHa MPsIMOU

x+y—-3=0.

BAPUAHT 2

1 | [Npsimas 3agaHa Kak mepeceyeHne IByX miockocted X+y—z=0, 2x+y=1.

Hamnucarn NapaMeTpUYCCKUEC YPAaBHCHUS 3TOM HpﬂMOﬁ.

2 X y-1 z x y-1 z-1 .
JIlexart 1m npiampIe —=——=— U —=—"—"=——" B OIHOU IIOCKOCTH?
2 1 1 2 0

3 -1
Haiiti xoopaunate! npoekuuu Touku M(0,0,1) Ha npsmyro % = yT = % .

ypaBHEHUs ABYX BBICOT SX + 3y —4=0u 3Xx +8y + 13 =0.

CocTaBUTh YpaBHEHMsI CTOPOH TPEYrojbHUKA, €CIIM JaHbl OfHa W3 ero BepmnH B(—4; —5) u

5 | B Tpeyrombauke A(0,0,0), B(1,0,1), C(2,2,2) HaliTH KOOpPAMHATHl OCHOBAHUS BBICOTHI,

MPOBEIEHHON U3 BEPIIMHBI B.
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2

2
CocTaBuTh ypaBHEHHUS KacaTelIbHBIX K DJIUIMIICY E+ ;/

2

=1, mDapauIeNbHBIX NPAMOU

3X+2y+7=0.

BAPHUAHT 3

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

. Xx-1 y+2 z-5
HaiiTn kocuHyc yriia Mexay npsiMbIMU > = 3 = 2 u

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

3 —
Hatitu paccrostaue ot Touku M(0,0,0) mo mpsimoit XTl = yTJrl = % .

Haiitu Ha ocu OZ TouKy, paBHOYJAIEHHYIO OT ABYX IUIOCKOCTEM:
2x H2y+z=1 m 2x-2y—7=5.

Janbl 1Be BepiiuHbl Tpeyroiabauka A(—10; 2) u B(6; 4);
€ro BBICOTHI epecekaroTcst B Touke N(5; 2). Onpenenuts KOOpAUHATH TpeThel BepuirHbl C.

2 2

y

CocTaBuTh ypaBHEHUSI KacaTeJIbHBIX K AJUIUICY 20 + T 1, NepIEeHIUKYISIPHBIX K IPSIMOU

2x—-2y-13=0.

BAPHUAHT 4

Hanucats ypaBHeHHe MIIOCKOCTH, Mpoxoxsmen uepe3 Touky M(1,2,3) nepneHaukyispHO ABYM
mIocKocTsM 3x-2y+2z2-1=0, 3x+2y+z-2=0.

BreruncnuTh yroa Mexay miockocTsiMu 3x -2y +z-1=0, 3x+2y+z-2=0.

Beruuciuth 006EM Ky0a, 1B€ IpaHu KOTOPOTO PacIioyIOKEHbl Ha MIIOCKOCTAX 2X +2y - Z=1,4Xx +
4y - 27 = 4.

CocTaBUTh ypaBHEHHE IUIOCKOCTH, Mpoxoadiei yuepe3 Touky M(1,2,-3) neprneHaukynsspHoO npsMoit
x=1 y+1 z-7
2 -3 3~

B tpeyronsuuke AC nansl: ypaBHeHue croponsl AB: 5x — 3y + 2=0, ypaBHeHus BoicoT AM :
4x — 3y+1=0m BN : 7x + 2y- 22 = (0. CocTaBUTh YpaBHEHHS JIBYX JPYTHX CTOPOH ITOTO
TPEYTOJIbHUKA.

2 2

X
W3 Touku C(-1,-7) npoBeneHb! KacaTeiabHbIE K TUIIepooe — — Y_ _1. Cocrasuts ypaBHEHUs

16

O3THUX KaCaTCJIbHbBIX.

BAPHUAHT 5

CocTaBuTh ypaBHEHHE IUIOCKOCTH, Mpoxozsmieil dyepe3 Touky M(1,2,-3) mapamienbHo MpsIMBIM
x=1 y+1 z-7 . X+5 y-2 z+3
2 -3 3 3 -2 -1

JlaHBI 1BE MIIOCKOCTH 2X + 2y - Z =1, 2X - 2y + z = 3. CocTaBUTh YpaBHEHHUSI TNIOCKOCTEH,
ACIEIIUX IMTONOJIaM IBYT'PAHHBIC YTJIbI, 06p&30BaHHI>Ie JaHHBIMH IIJIOCKOCTAMMU.

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 INIOCKOCTBIO X+ Y +Z =1.

Haiitu koopaunarsl BepmnH B u C tpeyronsauka ABC, eciu nana BepmuHa A (0;0) u ypaBHeHUs
nByx Mmemuan X — 2y + 1 =0uy — 1=0.

2 2

CocTaBuTh ypaBHEHHs ITHX KacaTelbHBIX K TUIEpOOe E_y_:]-’ NEPIEHIUKYIISAPHBIX K
5

npsimoit 4x + 3y -7 =0.

BAPHUAHT 6

2X+3y—-z2-4=0

CocTaBUTh ITapaMETPHUUECKOE aBHEHHE TIPSIMOH
P P P P 3X-5y+2z+1=0

Hanucarb ypaBHEHUs MJIOCKOCTEHN, OTCTOSALIUX OT IJIOCKOCTH G:x+y+z=3 Ha
paccrosinuu 3.

Beraucnute yron mexay miockoctsmu 3x -2y +z-1=0, 3x+2y+z-2=0.

y+7 7-2

X
Haiiti xoopaunatel npoekuuu Touku M(2,-1,3) Ha npsimyro 3 = 5 >

CocTaBUTh YpaBHEHUS CTOPOH TPEYTOJIbHUKA, €CIIM JJaHbl OIHA U3 ero BepiiuH B(—4; —5) u
ypaBHEHHU JBYX BbICOT SX + 3y —4=0u3Xx+ 8y + 13 =0.

CocTaBuTh ypaBHEHHE MPAMOM, KOTOpasi KacaeTcs mapabonsl  y° =8x M mapasuiebHa IpAMOi
2x+2y+1=0.

BAPUAHT 7

CocTaBuTh ypaBHEHHME IUIOCKOCTH, Ipoxojsmieid yepe3 Touky M(1,2,-3) meprneHauKkyaspHO
x=1 y+1 z-7
2 -3 3"

IpsAMOit

y z-1 " x-3 y-1 z-7
-3 4 I 4 2

JlaHbl psiMble . Ilpu xakom 3HaueHuu | onu

MIepPECeKarTCs?

Haiitn yron mexnay miockocTsiMu X+2y+22+3=0 u Xx—2y+2z2-5=0.

CocTaBUTh YpaBHCHUA HJIOCKOCTCfI, ACIHIIUX TTOTI0JIaM YTJIbI, 06p8.30BaHHBIe IUIOCKOCTSIMM 2X +
y-z=1, 2x-y+z=1,

Jansl aBe BepunHbl TpeyronbHuka A(—10; 2) u B(6; 4); ero BEICOTHI IEpeceKaloTCs B TOUKE
N(5; 2). Onpenenuth KOOPIAUHATHI TpeThel BepInHbI C.

CocTaBuTh ypaBHECHHE OJJUTHIICA, €CIH HM3BECTHBI €ro JKCIEHTpUCUTET & = 05, doxyc

F(2,0) u ypasrenue cootserctyromeit mupektpucel X — Y = 0.

BAPHUAHT 8

Hatitu npoexkiuto Touku C(3,-4,-2) Ha psSAMYIO

X-2 y-3 z+3
2 1 -4
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Haiitu koopAuHATHI TOUKH, CAMMETPUYHON qaHHOU Touke M(1,1,1) OTHOCUTENBHO MIIOCKOCTH
x+2y+z=0.

Hanucatb ypaBHEHUS MJIOCKOCTEH, OTCTOSALIUX OT IJIOCKOCTH x+y+z=3 Ha
paccTostHuU 6.

x-1 y+2 z-5
-3

Jlexat nu nipsiMble u X=3t+7, y=2t+2, z=-2t+1 B 0JHOI TIOCKOCTHU ?

Boraucnute 006€M Ky0a, 1BE TpaHH KOTOPOTO PACIIONOKEHBI Ha MIIOCKOCTAX — 2X + 2y - Z =1, 4X
+4y -2z =4,

Hano ypaBHeHue kpuBoil 2 mnopsiaka. I[IpuBecTn K KaHOHMYECKOMY BHAY, HAUTH KOOPAMHATHI
[EHTPa, GOKYCOB U YPaBHEHUS TUPEKTPUC

4x2 4 32 — 8x -+ 12y — 32 =0

BAPUAHT 9

[Ipsamas 3amaHa Kak InepeceyeHue JBYX IUIOCKOCTEH X—2Y+3z=4, 3X+2y-5z=4.
Hanucars kaHOHMYECKHE ypaBHEHUS ITOU MPSMOM.

Haiitu xoopaunatel npoekuuu Touku M (1,0,1) Ha mimockocth X+ y+2z=1.

Hamucate ypaBHeHHME OMCCEKTPHCHI yIrila TPEYrojbHHKA IPU BEpIIWHE B, €CIId H3BECTHBI
koopauHaThl BepimH A(2,2,1), B(0,0,0), C(6,3,6 ).

Haiitu paccrostaue ot touku M(0,0,0) no npsmMoi % = yT_l :% .
CocTaBUTh YpaBHEHHE IIJIOCKOCTH, MPOXOAIIEH yepe3 TOUKy M(1,2,-3) u npsimyo
x=1 y+1 z-7

2 -3 3°

Jlano ypaBHeHME KpuBOW 2 mopsiaka. IIpuBecTn Kk KaHOHMYECKOMY BHMIYy, HAaUTH KOOPAMHATHI
LEHTPa, (GOKYCOB, ypaBHEHUS AUPEKTPUC U ACUMITOT

16x% — 9y®> — 64x — 54y — 161 =0

BAPHUAHT 10

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

. Xx-1 y+2 z-5
HaiiTi xocuHyc yria Mexay npsMbIMH 5 = 3 = 4 u X=3t+7, y=2t+2, z=-2t+1.

x-1
Haiitu paccrosuaue ot Touku M(0,0,0) no npsamon T =

y+l_z
0 3

Haiit Ha ocu Z TouKy, paBHOYJaJEHHYIO OT JBYX IUIOCKOCTEH: 2X +2y +z=1 mn 2x-2y—-z=
5.

2X+3y—-z-4=0
3X-5y+2z+1=0

CocTaBuTh NapaMeTPUUYECKUE YPaBHEHUS NPIMON
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J9THX KaCaTCJIbHBIX.

10 5
N3 toukn A(?’E) MIPOBE/ICHBI KacaTeIbHBIE K JIITUIICY

2 2
LA
5

1. CocraButs ypaBHeHMSs

0) KpUTEpUU OIICHUBAHUS KOMIICTEHIINH (PEe3yabTaTOB):
KonTtponbHast paboTa cuuTaeTcsi BHIIIOIHEHHOM, €CITU MPABUIIBHO PEIICHBI KAK MUHUMYM 4 3a/1a4u
(momydeno 18 6ayUIoB U BHIIIE).

B) OIIMCAaHHMEC IIKaJIbl OLICHUBAHUSA
Bce PEIICHHBIC 3aJaHusd B KAXXKIAOM BAPHUAHTC CYMMAPHO OLCHHUBAKOTCSA 30 Oamtamu: Kaxxjg0€ u3 Sa,Z[aHI/Iﬁ

OLICHUBAETCS B 5 0aJLJI0B.

¢ 0 no 17 6autoB

Onenka Kputepuu onenkun

OT1iinyHO CymMma 6ayuIoB pelIeHHBIX 3a/1a4
¢ 27 no 30 GasyuioB

Xoporio Cymma 0ajuioB penieHHBIX 3a71a4
¢ 23 no 26 6auioB

Y 10BIIETBOPUTEIIBHO Cymma 0ajuioB penieHHBIX 3a71a4
¢ 18 no 22 6auioB

Heynosnersopurensrno | Cymma 0aJioB pelIeHHBIX 3a/1a4
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