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O0J1acTh NpMEHeHHU

@®onp oueHouyHsix cpeacts (POC) — sBusercs 00g3aTENbHBIM MPHIOKEHHEM K paboueii
porpamMme JUCIUILIMHBI U 00eCIIeunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUS
(KkoMIeTEeHUMH M HMX WHJIUMKATOPOB) IOCPEICTBOM MEPONPUATUNA TEKYIIEM U INPOMEXYTOUHOMN
aTTecTalluy N0 JUCLUILIMHE.

Iesn u 3aga4u POHIA OLEHOYHBIX CPEACTB

Hempto @oHAAa OLEHOYHBIX CPEACTB SBISACTCS YCTAaHOBJICHHE COOTBETCTBHUS yPOBHSA
MOJArOTOBKM OOy4aromuxcsi TpeboBaHUAM (enepaibHOr0 TOCYIapCTBEHHOrO0 00pa30BaTeIbHOTO
CTaHJapTa.

I[JI?I JOCTHIXKCHUA MOCTaBJICHHOMN neiaun CDOHI[OM OLCHOYHBIX CpCACTB 110 JUCHUIIJIMHEC
pemaroTCs CIeIyIONUe 3a1a9u:

— KOHTpOJIb M YIpPAaBJIEHHE MPOIECCOM MPHUOOPETeHUs OOYJaIOUIUMUCS 3HAHWH, YMEHUH H
HAaBBIKOB, IMPEAYCMOTPCHHBIX B paMKax I[aHHOﬁ JUCHUIIIINHEI,

— KOHTPOJIb U OLICHKA CTCIICHU OCBOCHUA KOMHGTGHHHﬁ, NpeaAyCMOTPCHHLIX B paMKax HaHHOﬁ
JUCILIUIIIINHBI,

— obecrie4yeHre COOTBETCTBUS pe3yabTaTOB OOyueHus 3ajadyaM Oynyined npogeccuoHaibHON
ACATCIIBHOCTH 4Y€pPE3 COBCPIICHCTBOBAHWEC TPAAUIMOHHBIX W BHCAPCHHUE HHHOBAIMOHHBIX METOJO0OB
00y4eHHs B 00pa30BaTEeIbHBIN MPOIIECC B PAMKaX TaHHOW JUCITUTIIIUHBI.



1. Hepeqeﬂb IJIAHUPYEMBIX peE3yJabTaToOB oﬁyqe}mﬂ mo AUuCHuIJInHe, COOTHCCCHHbIX C
IJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MporpaMmmbl

1.1. B pe3yromame oceoenusa OIl baxanaepuama obyuarowuiica 00714cen 061a0emsy C1e0yrouiumMu
pe3ynvmamamu 00y4eHus no OUCHUNIUHE:

Kon HauMeHoBaHHE KOMIIETEHIINH Koa 1 HaumMeHoBaHue
KOMIIE€TeHIH i HHIUKATOPA JIOCTHKEHUSI
KOMIIeTeHI[HHU
VKE-1 Crioco0OeH UCII0IB30BaTh 3HAHUSA 3-YKE-1 3HaTh: 0CHOBHBIE 3aKOHEI
CCTGCTBGHHOHay‘-IHI)IX JUCHUIIINH, CCTeCTBeHHOHay‘IHLIX JAUCIHUIIINH,
HpI/IMCH?ITI) METOObI METOAbI MAaTEMATHUYCCKOT'O aHAJIN3a
MATCMATHUYCCKOT'O aHAJIN3a U n MOI[eJII/IpOBaHI/Iﬂ,

MOJICITUPOBAHUS, TECOPETHUUECKOTO M | TEOPETHUECKOTO H
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS | SKCIIEPUMEHTAIEHOTO

B ITOCTABJICHHBIX 33J[a9ax UCCJICIOBAHUS

V-VKE-1 YMers: ucnoiab3oBaTh
MaTeMaTHYeCKHE METO/IbI B
TEXHUYECKUX MPUIIOKECHHSIX,
paccYUTHIBATh OCHOBHBIC
YHUCIIOBBIC XapaKTePUCTHKU
CITy9aliHbIX BEJTUYHH, PEIIaTh
OCHOBHEIE 3a/1a91
MaTeMaTHYeCKOW CTATHCTHKH,
pelIaTh TUTIOBBIC pacUeTHBIS
3a1aun

B-VYKE-1 Bnaners: MeTomaMu
MaTeMaTHYeCKOro aHallu3a u
MOJETUPOBAHUS; METOJaMU
pellleHrs 3a/1a4 aHajau3a 1 pacyera
XapaKTePUCTUK PUZNYECKUX
CUCTEM, OCHOBHBIMU IpUEMaMH
00pabOTKHM IKCIIEPUMEHTATIBHBIX
JTAHHBIX, METOIaMU PabOTHI C
MPUKIATHBIMH TPOTrPAMMHBIMHU

MIPOTYKTaMHU

OIIK -1 CnocoOeH HCI0JIb30BaTh 0a30BbIE 3-OI1K-1 3HaTh: 6a30BEIE 3aKOHBI
3HAHMS €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX TUCIIUILINH;
JUCIUTLINH B TIPO(eCCHOHAIBHON OCHOBHBIE MATEMATHYECKHE
NEATETbHOCTH, IPUMEHSITH METOIbI 3aKOHBI; OCHOBHBIE (DU3HYECKHE
MaTEMaTHYECKOro aHaJIn3a U SIBJICHU S, TIPOIIECCHI, 3aKOHBI

MOJICJTUPOBAHUS, TEOPETUYCCKOTO M | TPAHMIIBI UX TPUMEHUMOCTH;
AKCIIEPUMEHTAIIBHOTO MCCIICJIOBAHUS | CYITHOCTh OCHOBHBIX XUMHUYECKUX
3aKOHOB U SIBIICHUI; METOIbI
MaTeMaTHYeCKOTO
MOJETUPOBAHUS, TEOPETUUECKOTO
U DKCTIEPUMEHTAIBHOTO
HCCIIeIOBaHUS

V-OIIK-1 YMeTh: BEISBIATH
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
mpo0ieM, BO3HUKAIOIIUX B X0OJI€
npodeccuoHanbHOM e TENbHOCTH,
MIPUBJICKATD ISl UX PEIICHUS
COOTBETCTBYIOLIUI (PU3HKO-
MaTeMaTHYeCKU anmapar




B-OIIK-1 Bnagets:
MaTEeMaTHYECKUM arapaToM Jiis
pa3paboTKU MOJENeH MPOIECCOB U
SIBIICHUH, PEIICHUS MPAKTUICCKIX
3a/1a4 npoeCCHOHATBHON
JESTEIbHOCTH; HABBIKAMH
WCIIOJIb30BaHUSI OCHOBHBIX
001mepu3nIecKnX 3aKOHOB 1
NPUHITUIIOBR

1.2. Dmanovt popmuposanus komnemenuuii 8 npouecce oceoenun OII baxanaspuama

KoMnoHeHTBl KOMIIETeHIIMM, Kak TMpaBwio, (GOPMHUPYIOTCA TMPU HU3YYECHUU HECKOJIBKUX
JUCLMIUIMH, a TaKkK€ B HEMAJIOM CTENEHHM B Mpoluecce mnpoxoxacHus npaktuk, HMAP u Bo Bpewms
caMOCTOSITENbHOU paboThl oOydaromerocs. Beimonnenne u 3amura BKP sBisitorcs Bugom yueOHOM
NEeSITETFHOCTH, KOTOPBIN 3aBepIIaeT mporecc GopMHUPOBAHKS KOMIIETEHITUH.

Otanbl GOPMUPOBAHUS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS UCIUTLIUHBI .
- HAaYaJbHBIH dTam — Ha 3TOM JTane (OPMUPYIOTCS 3HAHUEBBHIE WU WHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETCHIIMH, OCBAaWBAIOTCSI OCHOBHBIE KaTeropuu, (QopMUpYIOTCS 0a3oBbie yMeHHs. CTyIeHT
BOCIIPOW3BOIUT TEPMUHBI, (aKThl, METO/IbI, TOHATHS, IPUHITUIILI U TIpaBUJIA; PENIacT YIeOHbIC 3a7a9n
o oOpa3siy;
- OCHOBHO# 5Tam — 3HaHWs, YMEHHWs, HaBBIKH, oOecreunBaroniue (GpopMUpOBaHUE KOMIIETCHITUH,
3HAYUTENILHO BO3PACTAlOT, HO €Ile HE JOCTHUTAIT WTOTOBBIX 3HadeHWi. Ha sTom stame crymeHT
OCBaMBaeT AHAIMTUYECKHE JEUCTBUS C NPEIMETHBIMH 3HAHWSAMHU TI0 JUCIHMIUIMHE, CIIOCOOeH
CaMOCTOSITEJIPHO periaTh yueOHbIE 3a/1a4d, BHOCS KOPPEKTUBHI B AITOPUTM JCHCTBUM, OCYIIECTBIISS
KOPPEKIHIO B X0/1€ pabOThI, IEPEHOCUT 3HAHUSI U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAKIIMIA dTal — HA 3TOM 3Tale CTYAEHT JOCTUraeT UTOTOBBIX NOKAa3aTeNed IO 3asBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBAUBAET BECh HEOOXOAUMBII 00BbEM 3HAHUH, OBJIA/IEBAET BCEMHU YMEHUSIMH U
HaBbIKaMU B cdepe 3asBiIeHHON komreTeHIMU. OH crnocoOeH HCHOJb30BaTh STH 3HAHUSA, YMEHMS,
HAaBBIKH MPH PEIICHUH 3a7a4 IMOBBIIEHHON CJI0KHOCTU U B HECTAHJAPTHBIX YCIOBUSX.

Ortanbl  (OPMUPOBAHUS KOMIETEHLIMHA B XOJI€ OCBOEHHUS AMCHUIUIMHBI OTPAXKalOTCS B
TemaTHyeckoM Iutane (cm. PITI).

1.3. CBs3b Mexkay GopMHUPYEMBbIMU KOMIIETEHUMAMHI U ()OPMAMM KOHTPOJISI MX OCBOEHHUSA

Ne n/m Kontposnupyembie pa3aesibl Koa koHTpoupyemoii HaumenoBanue
(TeMbI) AU CHMILIHHBI KOMITEeTEeHIHH / OIIEHOYHOI'0 CPEeCTBA
NHaukaTop 10cTHKEHUS TeKyuei u
KOMIIETeHIHH MPOMEKYTOYHOI
ATTECTAIUH
Tekymas arrecrauus, 1 cemecTp
1. Bekropsl, 6azuc, KoopIuHATHI 3-YKE-1; V-VKE-1; B-VKE-1 |[KP Ne 1, /13
3-OIlK-1; V-OIIK-1; B-OIIK-1 | «AHanutnyeckast
TEOMETPUS.
2. [psiMbie ¥ MIOCKOCTH 3-YKE-1; Y-YKE-1; B-YKE-1 |[KP Ne 2, /I3
3-OlIK-1; V-OIIK-1; B-OIIK-1 | «(Apanutnaeckas
TEOMETPUS.
3. Kpussie 2 nopsiaka 3-YKE-1; V-YKE-1; B-YKE-1 [KP Ne 2

3-OIIK-1; Y-OIIK-1; B-OIIK-1
IIpome:kyTouHas arTecTanusi, 1 cemecTp

3a4eT/dK3aMeH 3-YKE-1; V-YKE-1; B-YKE-1 [Dk3aMeHaUMOHHBI OMJIEeT
3-0OI1K-1; Y-OIIK-1; B-OIIK-1




2. Onucanue noka3areseii 1 KpUTepHeB OLeHUBAHUS KOMIIETEHIUIl HA Pa3IMYHBIX 3TaNax uX (POPMHUPOBAHUSI, ONUCAHUE LKA OLlEHMBAHUSA
KoHeunbIMu pe3ynbraTaMud OCBOEHHUSI MPOTpaMMbl JAUCLUIUIMHBIL SIBJISIOTCS C(POPMHPOBAHHBIE KOTHUTHBHBIE JECKPUIITOPBHI «3HATBh», «YMETbHY,

«BIIAJIETHY», PACIMCAHHbIE N0 OTAEIbHBIM KOMIIETEHLUSM, KOTOpbIE IpHBeaeHbl B 1.1.1. @opmMupoBaHue 3THUX JECKPUIITOPOB MPOUCXOAUT B IpoIEcce

M3yUYEHHsI TUCIUILIMHEI 110 3TaraM B paMKax pa3InyHOro BUIa y4eOHBIX 3aHITHN U CAMOCTOSITEIILHOM pabOTHI.
Boigensitorcs Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHLIMN HA KaXJI0M 3Talle: HOPOroBbld, IPOABUHYTHIA U BBICOKHI.

YpoBHHU CoaepikaresibHOe OcHOBHBIEC IPU3HAKHU BbIJAEJICHUS YPOBHS BPC, ECTS/MIatnéannbuas
onucaHue ypoBHA % HIKAJIA /151 OHEeHKHU
OCBOEHMs | IK3aMeHa/3aveTa
Boicoxkuii TBopueckas 1eATeNbHOCTb | Bruouaem Hudxcecmosujuil ypogeHb.
Bce suovr komnemenyuti CryzneHT AeMOHCTpUpYyeT CBOOOAHOE 00IafaHe
cpopmuposarvl Ha 8bICOKOM KOMIIETSHITUSIMHE, CIIOCOOEH MPUMEHUTH UX B A
Ypo8He 8 COOMBEmMCmeul ¢ HECTaHJAPTHBIX CUTYAIHAX: TTOKa3bIBAET 90-100 Ottt/
yensamu u 3a0a4amu YMEHHUE CaMOCTOSITEIFHO TPUHUMATD PEIICHHUE, 3auTeno
OUCYUNTIUHDBL pemiate npodieMy/3agady TEOPETUYECKOTO MK
NPUKIIAJHOTO XapaKTepa Ha OCHOBE MU3Y4YEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBuHYTHII [IpumeHnenne 3HaHWW W | Brarouaem Hudcecmosawjull ypogeHs.
Bce 6uovt komnemenyuii ymeHuil B Oojyiee mupokux | CTyAEHT MOXET J0Ka3aTh BIIaJIcHUE B/
cpopmuposansl Ha KOHTEKCTaX Y4eOHOM ¥ | KOMIETEHUUSMH: JEMOHCTPUPYET CIIOCOOHOCTb 85-89 OueHpb XOpoIo/
NPOOBUHYMOM YPOBHE 8 npogeccuoHaIbHON co0upaTh, CUCTEMaTU3UPOBATh, aHAJTM3UPOBATh 3a4TeHo
coomeemcmeuu ¢ yersamu u | JIeSTeIbHOCTH, HEXEIH IO | M IPAMOTHO MCHOJIb30BATh HHPOPMALIUIO U3
3a0auamu OUCYUNIUHbl oOpasiy, Oonbluei mgoJiel | caMOCTOSTENbHO HallICHHBIX TEOPETUUECKUX
CaMOCTOSTEIIBHOCTH U | HCTOYHHUKOB U WJUIIOCTPUPOBATh UIMU C/
UHHUIIMATUBBI TEOPETUYECKHE MOJIOKEHUS WIIK 000CHOBBIBATh 70-84 Xoporo/
NPaKTUKY IPUMEHEHHS. 3a4YTeHo
IToporoBwrii PenponykrtuBHas Crynent JEMOHCTPUPYET BJIaJiCHUE 65-69 D/Y noBaeTBopHTEIBHO/
Bce 6uovt komnemenyuii JeSITeIbHOCTD KOMIIETEHIIUSIMM B CTaHJAPTHBIX CHUTYaIUsX: 3a4yTeHo
cpopmuposanvl Ha NOPO20BOM u3jaraer B Impezenax 3ajgad Kypca TeOpEeTHYECKH
ypogHe U MIPAKTUYECKU KOHTPOJIUPYEMbIH MaTepuat. 60-64 E/Tlocpencraettio
/3auTeHo
Hwuke noporosoro OTcyrcTBHE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/

CTy,I[eHT HC B COCTOAHUU MMPOACMOHCTPUPOBATH O6HaI[aHI/Ie KOMIICTCHIIUAMMA B

CTAHJAAPTHBIX CUTYyallUAX.

Hezauteno




OrneHrBaHuE Pe3yabTaTOB OOYYEHUS! CTYACHTOB IO JAUCIHUILIMHE OCYIIECTBIIACTCS 1O PErJIaMEHTY
TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTALUH.

Kputepun oneHMBaHUS KOMIETEHLIUN HA KaX/I0M 3Talle U3y4eHUs JUCLMILIMHBI Ul KaXI0TO BUAA
OILIGHOYHOTO cpezcTBa U npuBoasates B 1. 4 @OC. Mtorossliit ypoBeHb CPOPMHUPOBAHHOCTH KOMIIETEHIIUU
IpU M3YYEHUH AUCHUIUIUHBI orpenensercss no tabmuue. [Ipu 3TOM crenyer moHUMarh, YTO TpaHHIA
MEXJly YPOBHSMH Ui KOHKPETHBIX pPE3yIbTaTOB OCBOCHHS 0O0pa3oBaTEIbHON MNPOTpaMMbI MOXKET
CMeIaThCs.

YpoBeHb chpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouHas arrecTanus
KOMIIeTeHIIUH
BbICOKHI1 BbICOKHI
BBICOKUI NPOOBUHYMbLLL 8bICOKULL
BbICOKUU NPOOBUHYMbLLL
nopo2oebiil BbICOKUU
BbICOKUU nopo2oe8wiil
MIPOABUHYTHIN NMPOJABUHYTHIN NPOABMHYTHII
NPOOBUHYMbLLL nopo2oe8wiil
nopo2o6wlil NPOOBUHYMbLLL
IIOPOTOBBII TOPOTrOBbIH MOPOroOBbIi
HECKE IIOPOTOBOLO IOPOrOBbIN HHIKe IIOPOroBOro
HHKE TIOPOroBoOro -

3. Meroanyeckue MaTepHajbl, ONpeIesilONIMEe NPoOUeAypPhl OIEHWBAHWS 3HAHMIL, YMEHMIi,
HABBIKOB M (MJIM) ONBITA JeATEIbHOCTH, XapaKTEePHU3YIOIIHUX 3TANbl (POPMHUPOBAHUS KOMIIETCHIM I

— MUWroroBas arrtecranus MO AWCUUIUIMHE SIBISETCS HMHTETPAJbHBIM IIOKa3aTelieM KadecTBa
TEOPETUYECKHX M MPAKTUYECKHX 3HAHWW M HAaBBIKOB OOYyYalOIIMXCS MO JUCLHMILIUHE U
CKJIa/IbIBA€TCs U3 OLIEHOK, MOJYYEHHBIX B XOJIE TEKYIIEH U MPOMEXYTOUHOMN aTTeCTallUu.

— Texymas arrecranus B CEMECTpe MIPOBOAUTCA C IeJIblI0 00eCreYeHHusl CBOEBPEMEHHOU
0o0paTHOW CBSI3W, IS KOPPEKIMH OOyYeHHUs, AaKTUBH3AIUU CAMOCTOSITEILHOW pabOThI
00ydJaronuxcs.

— IlpomexyTrouHasi aTrecrauus MpelHa3HayeHa [UIsi OOBEKTUBHOTO TMOATBEPKACHUA U
OLICHUBAHMSI  JIOCTUTHYTBIX pE3YyJNbTaTOB OOy4eHHs TMOCIE 3aBEpIICHUS H3ydCHUS
JUCIUIUIAHBIL.

— Texymas arrecranus OCyIIECTBISETCS IBa pa3a B CEMECT:

o koHTposasHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B 3JIGKTPOHHYIO BEAOMOCTH HE
no3aHee 8 Hemenu ydueOHOTO ceMmecTpa. Bxitouaer B ceOsi OLEHKY MEpONpPUSITHIA
TEKYILEr0 KOHTPOJISI ayAUTOPHOW M CaMOCTOSITEIbHOM pPabOThl OOydaromierocs Imo
pazzenam/TemMam yueOHOM AUCHHUIUIMHGI ¢ 1 Mo 8 Hefento yueOHOro ceMecTpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcss B 3JEKTPOHHYIO BEJOMOCTH HE
no3anee 16 Hemenu yueOHOro cemectpa. Bkitouaer B ce0si OLIGHKY MEpONpPUSTUN
TEKYILET0 KOHTPOJIS ayAUTOPHOW M CaMOCTOSITEIbHOM pPabOThl OOydaromierocs Imo
pazzenam/Temam yueOHOM AUCHUIUIMHGI ¢ 9 Mo 16 Hepento yueOHOro ceMecTpa.

— PesynbraTel Tekyiledl W NPOMEXKYTOYHOW aTTeCTallud TOJBOJAATCA IO MIKaje OaulbHO-
PEUTHUHIOBOM CUCTEMBI.

JTan peiTHHIOBOM cCHCTEMBI / Henens bau
OneHno4yHoe cpeacTBo Murmvym* Marciy™™
Texymasi arTecTanus 1-16 36 - 60% ot 60
MaKCMMyMa
KonTpoubHas Touka Ne 1 8 18 (60% ot 30) 30
PelituHroBast KOHTpoJbHas paboTa 8 18 30
Ne 1




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

PeliTuHroBast KOHTpOJIBHAS paboTa 18 30
15

No 2

WHIuBHIyaIbHOE JOMAIITHEES 16 3a4TCHO 3a4TEHO

3aJjaHKe

IIpomexxyTouHas aTTeCTAIUS - 24 — (60% 40) 40

DK3aMeH -

DK3aMEHAIMOHHBIN OUJIeT - 24 40

HNUTOI'O no qucuunjnHe 60 100

* - MUHMMaJIbHOE KOJIMYECTBO OaIOB 32 OIEHOYHOE CPEJCTBO — 3TO KOJHWYECTBO OasioB, HaOpaHHOE
00yJaromumcs, Ipd KOTOPOM OLIEHOYHOE CPEICTBO 3aCUUTHIBACTCS, B IPOTUBHOM CiTydae 0Oy4aromuncs
JOJIKEH JIMKBUJUPOBATH MOABUBIIYIOCA AKaJICMHUYCCKYIO 3a10JI)KEHHOCTH 110 TeKymeﬁ NI
MIPOMEXYTOYHON arTecTanuu. MHHHMATbHOE KOJMYECTBO OA/UIOB 3a TEKYIIYIO aTTEeCTalldio, B T.d.
OT/IENIbHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U IMPOMEKYTOUHYIO aTTecTaiuio coctaBiser 60% ot
COOTBECTCTBYIOIIMX MAaKCUMAJIBHBIX OaJUIOB.

4. TunoBnle KOHTPOJIbHBIC 3alaHUA UJIH HHBIC MaTEpHaJIbI, H606XOIll/lele AJIsi OICHKH 3Hal-ll/li71,
yMeHHﬁ, HAaBbIKOB
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Hucuunnmna AnanuTudeckasi reomerpusi / Analytic Geometry

3K3AMEHAIIMOHHBIN BUJIET No__

1. Bompoc s mpoBepku ypoBHst o0yuennoctu 3HATD
BeKWLOpbl u onepayuu HAO HUMU. KOMI’IJZGH(lpHOCWIb, KOJITUHeaApHoCnib 6€KmMopoe. basuc na
niockocmu u 6 npocmpancmee. Koopounamer eekmopa 6 6Oazuce. Jleiicmeus ¢
KOOpOUHamamu.

2. Bompoc s npoBepku ypoBHs o0ydeHHOCTH 3HATDH

Kacamenvnuie k snnuncy, eunepbone u napaboine (evleecmu 0 dIIUNCA).

3. Bomnpoc nns nposepku ypoBHs o0ydeHHocTH YMETD
2X+3y-z-4=0

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

Cocmasumo napamempuyeckue ypasHeHus Npsmou

4. Bompoc (3amaya/3aganue) 1ist mpoBepku ypoBHs o6yuennoctd BJIAJIETH

Hatimu paccmosinue om nauana koopournam 00 HIOCKOCMU, NPOX0OAujell Yepes napaiieibHble

npsmovie
X-5 y-6 z+3 X-2 y-3 z+3
= = u = = .
3 1 -4 3 1 -4

CocTaBuTeib H.5. KnuHmmnoHt
(moxmuce)

3aBenyrommii kadempoii/

HaYaJbHUK OTACJICHUS J.C. CamoxuH
(moxmmce)
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Kpurepuu u mkajaa oueHuBaHUSA

Ouenka Kputepuu onenkn
OtiinyHO CTyneHT H0KEeH:
36-40 - IPOJIEMOHCTPUPOBATH TTTyOOKOE M MPOYHOE YCBOCHHUE 3HAHUI

IIPOrpaMMHOT0 MaTepuana;

- HCYEPIIBIBAIOLIIE, TI0CIIEJOBATENBHO, TPAMOTHO U JIOTMYECKU CTPOMHO
U3JIOKUTh TEOPETUUECKUN MaTepual;

- IPaBWIIBLHO (OPMYIIMPOBATH OIIPEICIICHHS,

- IPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITEIbHON pabOThI C

JUTEPATYPOU;
- YMETb C/ICNIaTh BBIBOJIBI 110 M3JIATaCMOMY MaTepHaIy.

Xoporo CTyneHT H0KEeH:

30-35 - IIPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE TTPOTPAMMHOTO
MaTepHuana;

- IPOJAEMOHCTPHUPOBATh 3HAHNE OCHOBHBIX TEOPETUUECKHUX OHSATHH;
JIOCTAaTOYHO MOCIIEN0BATENIBHO, TPAMOTHO U JIOTHYECKH CTPOMHO
M3J1araTb MaTepua;

- IPOJAEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHCS B JIMTEPATYPE;

- YMETb CJIeNIaTh JOCTaATOYHO 0OO0CHOBAHHBIE BBIBOIBI [0 H3JIaraéMomy

Marepuany.
Y 10BIIETBOPUTEIBHO CTyleHT NOJIKEH:
24-29 - IPOJIEMOHCTPHUPOBATH 00IIee 3HAHNE U3y4aeMOT0 MaTepuraa;

- TIOKa3aTh 00IIIee BJIaJICHNE MMOHATUHHBIM anmnaparoM JUCITUTUIHHBL,
- YMETbh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOM H3JIaraeéMoro

BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO ITPOrpaMMoi yueOHYI0
JUTEpaTypy.

HeynosnerBoputenbHo | CTyAEHT AEMOHCTPUPYET:

23 ¥ MeHblIIe - HE3HAHWE 3HAYUTEIbHON YaCTH MPOrPAMMHOIO MaTepHaa;

- HE BJIaJICHHUE MOHITUMHBIM aIapaToM JUCLUIIINHBL

- CYILIECTBEHHbIE OIMIMOKH MPH H3JI0KEHUH y4eOHOr0 MaTepuaa;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOit
U371araeMoro BOIPOCa;

- HEYMEHHE JIeJIaTh BBIBOJIBI 110 U3JIaraéMoOMYy MaTepuaty.

[Ikayra orieHUBaHUS 32 KaXKJIbIH AJIEMEHT SK3aMEHAIIMOHHOTO OMJIeTa: KaX bl BOIPOC OolleHuBaeTcs B 10
0aJIoB.



MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCUTET « MU DU »

OOHMHCKMU MHCTUTYT aTOMHOM IHEPIEeTUKN ~
dpwman dereparbHOIO rocyjapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTe/IbHOIO YUPEX/IeHNs BbICIIIEro 00pa3oBaHms
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUHOHAJBHOM ITOJATOTOBKHA
Kadenpa Boicieit MaTeMaTHKH

Hamnpasnenne 14.03.01 «SInepHasi JHepreTuKa M TemJaopu3nka
MOATOTOBKU

OopasoBarenbHas  «Nuclear Technologies»

porpaMmma

Hucuunnnna Ananutuyeckasi reomerpusi / Analytic Geometry

10.
11.

12.

13.

14.
15.

BOITPOCHI K OK3AMEHY

Bexkrops! u oneparuu Haa HuUMHU. KoMmiiaHapHOCTh, KOJUTMHEAPHOCTh BEKTOpOB. basuc. KoopauHatel
BEKTOpa B 0a3uce u AeUCTBUS C KOOPAUHATAMHU.

[Ipocreiimure 3a7a4M aHATUTUYECKON TEOMETPUM: KOOPAMHATHI BEKTOPA, JEJICHUE OTpe3Ka B JaHHOM
OTHOIIEHUHU Pa300paTh, KOOPAUHATHI LIEHTPA Macc.

CucremMbl KOOpIUHAT: I€KapTOBa NMPSAMOYTOJIbHasl, MOJIIpHAasl, IUINHAPUYEcKas, chpepruueckas.
[Ipoekuus BekTopa Ha ock. CBoiicTBa npoekuuu. Hanpapisionue KOCHHYCHI.

CkansipHoe MpOU3BEACHHE BEKTOPOB (OINpesiesieHHe, CBONCTBA, BBIPAKEHHE B MPSIMOYTOJIbHBIX
KOOpJAMHATAX).

Onpenenurenu 2 U 3 TOPSIKOB

BekTtopHOoe mnpousBeneHHE BEKTOPOB (OMpeAesieHHE, CBOWCTBA, BBIPAKEHHE B MPSMOYTOJIbHBIX
KOOpJAMHATAX).

[IpunoskeHuss BEKTOPHOTO MPOU3BEACHHS: BBIUUCICHHUE IUIOMIAN TPEYroJibHUKA (Ha MJIOCKOCTH U B
MIPOCTPAHCTBE).

CMmemianHoe MpoOU3BEACHUE, CBA3b C OOBEMOM TMapajielenurea, BhIpAKEHHE B KOOpAMHATAX.
Brruncnenue o6bema terpaspa.

JIBOifHOE BEKTOPHOE MPOU3BEACHHUE.

[IpeoOpazoBanHue 1EKapTOBBIX MPSAMOYTOJbHBIX KOOPJAMHAT HA MIIOCKOCTH (TIOBOPOT U MapalieNbHbIH
MIEPEHOC).

VYpaBHEeHHs TUHUI U TIOBEPXHOCTEH: SIBHOE M MapaMeTpryueckoe 3aanue. AnreOpanyeckue JIMHUU U
noBepxHocTU. Teopema 06 MHBAPHAHTHOCTH MO PSIIIKA.

[TnockocTs B mpocTpaHCTBe. Pa3nuuHble BUABI ypaBHEHUM: o0O0lee ypaBHEHHE, ypaBHEHHE IO
BEKTOPY HOPMaJIM U TOYKE, YPaBHEHHUE 1O TPEM TOYKAM, YPABHEHHUE B OTpPE3KaxX, MapaMeTpUUECKHE
ypaBHEHHUSI.

Henonubie ypaBHEHUS MIIOCKOCTH.

HopmanbsHoe ypaBHEHUE MIOCKOCTH. PaccTositHue OT TOYKM JO MIOCKOCTU. OTKIOHEHUE TOUYKH OT
MJIOCKOCTH.
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16. VYpaBHeHust npsMoil (KaHOHUYECKHE, MapaMETpUYEcKue, Mo 2 TouykaM). YpaBHEHHE NPSMOM Kak

IIepeCcedYeHNe Maphl IJIOCKOCTEW. B3auMHOE pacmoJioKeHUe IBYX HIPSAMBIX. YTOJI MEXAY NpAMOU u

IJIOCKOCTBIO.

17. Ilpsimas Ha mnockoctu XOY. Bee ypaBHeHUs U CBOMCTBA.

18. PaccTosiHue OT TOYKH JI0 MPSIMOM M PACCTOSIHUE MEXK/TY CKPEIIUBAIOIIMMHUCS TPSIMBIMU.

19. ITy4ok U CBSI3KA IUIOCKOCTEH, YpaBHEHHS ITyYKa U CBS3KH.

20. Ynpouienue o0mero ypaBHEHHsI KpUBO BTOPOTO MOPSJIKA ITYTEM MOBOPOTA OCEH M MapajuieIbHOTO
nepeHoca. Kiraccudukanus KpUBBIX BTOPOTO MOPSI/IKA.

21. Dnmnunic, runepboiyia, mapabosia.  JIMpeKTOpUATIbHOE  CBOWMCTBO.  ODKCIICHTPUCHUTET.  BBIBOJ
KAaHOHUYECKUX YpaBHEHUH (/7151 3JuIMIIca U apadosibl).

22. dokanpHOE CBOMCTBO, PACIIONIOKEHHE (DOKYCOB, TUPEKTPHC (JIOKA3aTh JIJIS DJUTHIICA U TTapa0OoJIbI).

23. Konnueckue ceyeHusl.

24. KacarenpHBIC K JUIATICY, TUTIEpOOJIE U mapaboie.

25. OnrTrueckue CBOMCTBA JUTHTICA, TUTIEPOOJTBI, TapadoJIb.

26. HexoTopple BUABI TOBEPXHOCTEH BTOpOoro mopsaka. McciaemoBanue (OPMBI TOBEPXHOCTH IO

KaHOHMYECKOMY YPaBHEHHUIO METOJIOM CEYEHHUH.

11



MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BbICUIETO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCUTET « MU DU »

OOHMHCKMTT I/IHCTI/ITYT ATOMHOM E)HepI'ETI/IKT/I -
dpwman derepasbHOrO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs
«Ha1onaibHBIV MCCIIeq0BaTeIbCKUIL sSepHbI yHuBepcuTteT « MOV

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUOHAJBHOM ITOJATIOTOBKHA
Kadenpa Bpicieilt MaTeMaTHKH

Hamnpasnenne 14.03.01 «SInepHasi JHepreTuKa M TenJaopu3nka
MOJITOTOBKH

OopazoBarenbHas  «Nuclear Technologies»

nmporpamma

Hucnurnuna Ananutuyeckasi reomerpusi / Analytic Geometry

KoMiuiekT 3aaHuil 1Jisi KOHTPOJIbHOM padoTsI 1

Bapuanr 1.

1. | Jano A(1,2), B(3,1), C(4,5). Touku A, B u C sABIAIOTCA CepeIdHAMH CTOPOH HEKOTOPOTO
TpeyroJibHuKa. HaliTi KOOpAMHATHI BEPIINH 3TOTO TPEYrOIbHUKA.

2. | Jlansl BekTOpHI 4 = {4,~2,—4} u b = {6,—3,2} . Beraucnuts (a +Z;)2.

3. Bektoper d, b, C, oOpasyroiiue 1eByi0 TpO#KY, B3aMMHO IMEPICHIUKYIIAPHBI. 3Has, 9TO
JUIMHBI 3TUX BEKTOPOB PaBHbI COOTBETCTBEHHO 3, 4 M 5, HAWTH CMEIIaHHOE MPOU3BEICHUE

(b,a,c).

4. | Haiitu Bektop X, kosmHeapubii Bektopy a={2,1,—1}u ymoBIeTBOpAIOMIKI YCIOBHIO
(X,a)=3.

5. | Haiftu npoekuuto Bektopa S ={1,2,3} Ha OCb, COCTABJIAIOLIYI0 C KOOPAUHATHBIMU OCSIMHU
paBHBIE TYIIBIE YTIIBL.

6. | Mauer gBa Bekropa a={1110,2} u b=1{4,0,3}. Haiitu BEKTOp €IMHUYHON JUIUHBI
NEePIEHIMKYIAPHBIA THM BEKTOPaM U 00pa3yIoInii ¢ HOUMH TIPaBYIO TPOMKY.

7. | Haubr Bepmunbl Tpeyroiphuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomans u
BBICOTY, ONYIIEHHYIO M3 BEPIIUHBI B.

Bapmuanr 2.

1. | Hausr Bepiunbl Tpeyroiasauka 4(-1,-2,4), B(-4,-2,0), C(3,-2,1). Omnpeaenute ero yroj mpu
BepunHe B.

2. | Jlans! Bextops d ={4,—2,~4} u b ={6,-3,2}. Beruncnuts (2d—3b,a+20).

3. | YcTaHOBHTB, KOMITAHAPHBI TH BEKTOPHI 8 = {2,—1,2}, b= {1,2,—3} uc-= {3,—4,7}.

4. Bekropel du D B3aMMHO NepHeHAMKYISPHBI, MX JUIMHBI PaBHBI COOTBETCTBEHHO 5 H 0.

12



Beruucints ‘[25 - 6,26 - éJ .

Haiitu npoekmuio Bekropa S :{\/5 ,—3,—5} Ha 0Cb, COCTAaBJIAIOUIYI0 C KOOPAMHATHBIMU
ocsimu Ox u Oz yriel 45° u 60°, a ¢ ocbto Oy — OCTPBIN yroJl.

Beruncnute 00beM TeTpadnpa ¢ BepmmHamu A(1,2,3), B(9,6,4), C(3,0,4), 11(5,2,6), a Takxke
€r0 BBICOTY, ONYIIEHHYIO U3 BepimuHbI /.

ABCJ] — tpanenusi. OcHoBanusi 4/] u BC otHocsTcs kak 3:2. Beipasuth BekTop /B udepes
BEKTOpbl d =BA u b =CJL.

Bapuanr 3

Hano A(1,2), C(9,7). Haiitu koopauHatel Touku B, aensuieir otpe3ok AC B oTHOIICHUH 2:3,
CUMTask OT BEPIIMHBI A.

Jlast BeKTOpH d@ = {4,—2,~4} u b = {6,—3,2} . Bpruncauts (§+6, 3—26) :

Bektopsl @, b, C, oOpasyromiue nmpaByto TpoiKy, B3aHMHO MEPIECHANKYISIPHbBI. 3Has, 4TO
JUTMHBI 3THUX BEKTOPOB PaBHBI COOTBETCTBEHHO 4, 5 M 6, HAWTH CMEIIAHHOE MPOU3BEIACHUE

(b,a,c).

Jlaubr  BexTopl d =1{4,-2-4} wu b =1{6,-32}. HailfTh KOOpPIMHATHI BEKTOPHOTO

MIPOU3BEICHUS [251 +b, BJ

Hauer nBe Touku P(-5,2) m H(3,1). Haiitu mpoekuuto Bektopa PH Ha 0Chb, KOTOpas

3
cocTaBiisieT ¢ ocbio OX yroJ arctg rk

Jlausl Bepimunsl Tpeyroabauka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero mromais.

[IpoBepHTh, KOMIUIAHAPHBI I BeKTOpbl d =(6,-18,12), b= (-8,24,-16), ¢ =(8,7,3). B ciyuae
MOJIOKUTENILHOTO OTBETA, BHIPA3UTh OJIMH U3 BEKTOPOB Y€PE3 OCTaJIbHBIE.

Bapuant 4

Hano A(1,2,3), B(3,1,0), C(2,4,5). Haiitn koopAauHATBI TOYKH TEPECEUEHUS MEIUaH ITOTO
TPEYTOJIbHUKA.

Jaus! Bektoph! @ ={4,—2,—4} u b ={6,-3,2}. Bbruucmurs (a —b)?>.

Jausl BekTOpHl d =(2,3), 5:(3,5)1/1 ¢ =(-1,3). Ompenenuth, mpd KAKOM 3HAYEHUHU

napamerpa K BekrTop a + kb OyIeT KOJUIMHEApEH BEKTOPY C .

Bektopel du b B3aMMHO MEpHECHIUKYIAPHBI, UX JJIMHBI PaBHBI COOTBETCTBEHHO 3 U 7.
Beruuciute ‘[251 -3b,2b - 35] )

Jansl Bektopel & ={2,-31} , b={-312} u ¢ ={1,2,3}. Haiitu [a, [b, C]]

Haiitu npoekimio Bekropa S ={4,—3,2} Ha 0Cb, COCTABISIONLYIO C KOOPIMHATHBIMU OCSAMH
paBHBIE OCTPBIC YTIIBL

Jauer Bepmuubl Tpeyroiapuuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero BbICOTY,
OIYIIEHHYIO W3 BEPIIUHbI B.

Bapmuanr S.

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBusoTCS cepeHaAMH CTOPOH HEKOTOPOTO
TpeyrojabHuKa. HaiiTu KoopIMHATHI BEPITUH 3TOTO TPEYrOJLHUKA.
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Jlanbl BekTOpbl @ = {4,~2,~4} u b ={6,-3,2} . Beruucouts (28—b)?2.

Jlaner Bextopsl @ ={4,—2,—4} u b ={6,-3,2} . Beruucnuts [24-3b,a+2b].

Haiitu Bextop X, KoswmmHeapHbiii Bektopy a ={2,—1,—L}u ymoBierBopsroInii yCIOBHIO
(x,8)=3.

Janbl gsa Bektopa a=9{3,—-15} u b={1,2,—3}. Haiitu BeKTOp X IpH YCIOBUH, YTO OH
nepreHanKyisiper ocu Oz | ynoBierBopsiet yeiaosusm (X,a) =9, (X,b)=-4.

Boeruucnaute 06beM TeTpadapa ¢ BepmmHamu A(1,2,3), B(9,6,4), C(3,0,4), J1(5,2,6), a Takxke
€r0 BBICOTY, IPOBEJICHHYIO U3 BEPIIMHBI A.

ABC/] — tpanenusi. OcHoBanust 4/] u BC otHocsTcs kak 2:1. Beipazuts BexkTop /B udepes
BEKTOpbl d =BA u b =CJ.

Bapuanr 6

Janbl BepmmHbI Tpeyroyibauka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenure ero yroi mnpu
BepmnHe B.

Jlast BeKTOpHI d = {4,—2,~4} u b = {6,—3,2} . Beramcanuts (§+6, 3—26) :

Bekroper d, b, C, oOpasyromue JIeByl0 TPOWKY, B3aMMHO IMEPIEHANKYIISAPHBI. 3Has, 4TO
JUTMHBI 3THUX BEKTOPOB PaBHBI COOTBETCTBEHHO 3, 4 W 5, HAWTH CMEIIAHHOE MPOU3BEIACHUE

(f,b,a).

JlaHb! BeKTOpBI 4 = {4,~2,—4} u b = {6,-3,2} . Bpruucautsb [é.' +2b, E—BJ.

Bekrop x, koyutnHeapHbIii BekTopy y = (6,-8,-7.5), o6pasyet octpsiii yroi ¢ ocsio Oz. Haittu
€ro KOOpJIUHAThI, €CJIM U3BECTHO, YTO €ro ajauHa S50.

[TpoBeputh, KoOMILUIaHApHBI J1 BekTopel d =(6,4,2), b= (-9,6,3), ¢=(-3,6,3). B cayuae
MOJIOKUTEILHOTO OTBETA, BBIPA3UTh OJIMH U3 BEKTOPOB Yepe3 OCTAJIbHBIE.

Haiitu momans tpeyronpauka A(1,2,3), B(2,3,4), C(0,2,2) u ero BbICOTY, MPOBEICHHYIO U3
BepinHbl C.

Bapuant 7

Hauno A(1,2,3), C(9,7,-2). Haiitu koopaunatsl Touku B, nemsimieit otpe3ok AC B OTHOLICHUH
3:2, curTasi OT BEPIIUHBI A.

Janbl Bektopsl & ={4,—2,—4} u b ={6,-3,2}. Beruuciauth yroa Mex1y BEKTOPaMH.

Jlausr  Bektopl a4 ={4,-2—4' u b ={6,—3,2}. HaiiTu KoOpAMHATBI BEKTOPHOTO

MIPOU3BEICHUS lZé + 6, BJ

Jlaus! BekTOphI @ = {4,—2,—4} u b= {6,-3,2} . Haiitu 10 5(25—35) :

Jlaus: Bextops! @ ={4,—2,—4} u b ={6,-3,2} . Berancmurs [[2d —3b,a],b].

Jauwr Bepruabl Tpeyroiaphuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiit ero miomanp u
BBICOTY, IIPOBECHHYIO 13 BepiinHbl C.

Jlaubl Bektopel 8, b u €, oOpasyromrre momapro yrabl 120°. J[MMHBI 3THX BEKTOPOB

paBHBI cooTBeTCTBeHHO 1,2 11 3. Haiitu anuHy Bektopa a+b+C.
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Bapuanr 8

Hano A(1,2), C(4,5). Haiitu koopauHatel TOuku B, eciiv U3BECTHO, UTO AB =-3BC .

JMausr BekTOpHl a =(2,3), 5:(3,5)1/1 ¢ =(-1,3). Omnpenenuth, NpH KaKOM 3HAYCHUH

napameTpa K BekTop d + kb OyJeT KOJUTMHEAPEH BEKTOPY C .

Y CTaHOBUTH, KOMIUTAHAPHBI JIH BEKTOPHI a = {2,—1,2}, b= {1,2,—3} uc= {3,—4,7}.

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

Haiitu BekTOp X, 3Has, 4TO OH neprenaukynsaper k Bekropam a ={2,3-1} u b={1,-2,3} u
yaosieTBopseT ycaoBuro (X,2i— j+K)=-6.

Jausl 1Be Touku A(3,-4,-2), B(2,5,-2). Haiitu npoekiuio Bekropa AB Ha 0Ch, COCTABIISIONIYIO
¢ KoopanHaTHEIMM ocsiMu Ox 1 Oy yriiel 60° u 120°, a ¢ ocbto Oz - Tynoit yroi.

Boeruncnute 00beM TeTpadapa ¢ BepmmHamu A(1,2,-3), B(9,6,4), C(3,0,3), J1(5,2,5) u ero
BBICOTY, POBEJICHHYIO U3 BepIIMHBI B.

Bapuanr 9

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBast0OTCS cepeinHaMU CTOPOH HEKOTOPOTO
TpeyroiabHuKa. HaliTh KoopArHATHI BEPIINH 3TOT0 TPEYrOJIbHUKA.

Jlassl BeKTOpHI d = {4,—2,~4} u b = {6,-3,2} . Beruncauts (a +I;)2.

Bektopsr d, b, C, oOpasyroiiue eByi0 TpO#Ky, B3aMMHO IMEPICHIUKYIISIPHBL. 3Has, 4TO
JUTMHBI 3THUX BEKTOPOB PaBHbI COOTBETCTBEHHO 3, 4 W 5, HATH CMEIIAHHOE MPOU3BEICHHUE

(b,a,c).

Haiitu Bexktop X, kosmueapHbli Bektopy a={21,—1}u yIOBIETBOPAIONMI YCIOBUIO
(X,a)=6.

Haiitu npoekuuto Bektopa S ={4,—3,2} Ha 0Cb, COCTABIAIOIIYIO C KOOPIAUHATHBIMUA OCSIMHU
paBHBIC TYIIBIC YTJIbL.

Jauer gBa Bektopa a={11102} u 5={4,0,3}. Haiitu BekTOp €IMHUYHOW JUTHHBI
HEePIEHIMKYISAPHBIN THM BEKTOPaM 1 00pa3yioIinii ¢ HOMH TPaBYIO TPOKKY.

Janbr Beprmubl Tpeyroiasuuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero mmomanp u
BBICOTY, IPOBEJICHHYIO M3 BEPIIMHBI 4.

Bapuant 10

Hano A(-1,2), C(9,-6). Haiitu koopauHaThl TOUKU B, neisiieii otpe3ok AC B oTHoIeHHH 1:3,
CUMTAst OT BEPIIMHBI A.

Jlans BexTops! d = {4,~2,~4} u b ={6,~3,2} . Boruucouts (d+b,a—2b).

Bekroper @, b, C, oOpasyromue npaByr TPOWKY, B3aUMHO TEPIICHIUKYISIPHBL. 3Hasl, 4TO
JUINHBI 9TUX BEKTOPOB pPaBHBbI COOTBETCTBEHHO 4, 5 M 6, HAUTU CMELIaHHOE NPOU3BEICHHE

(b,a,c).

Jaubl  BekTOopel d ={4,-2,—4} wu b ={6,—3,2}. HailitTu KkOOpAMHATEI BEKTOPHOTO

MPOU3BEICHUS l2§+6,6 .

Haubr nBe Touku P(-5,2) u H(3,1). Haiitu mpoekuuto Bektopa PH Ha 0Chb, KOTOpas

3
cocTasisieT ¢ oceto Ox yroa arctg rk

Jlaubl Beprmubl Tpeyroabuuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomanp u
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BBICOTY, TPOBEICHHYIO U3 BEPIIUHBI 4.

7. [TpoBepuTh, KOMIUTAHAPHBI JTK BeKTOphI d =(6,-18,12), b= (-8,24,-16), ¢ =(8,7,3). B cinyuae
MOJIOKUTEIILHOTO OTBETA, BBIPA3HMTH OJIMH U3 BEKTOPOB YePE3 OCTAIBHBIE.

0) KpUTEpUU OIICHUBAHUS KOMIICTEHITNH (PEe3yIbTaTOB):

KonTposnbHast paboTa cuuTaeTrcs BBIIIOJHEHHOW, €CIM MPaBUJIbHO pPEIIEHbl Kak MUHMMYM 4 3aaa4yu

(mosyueHo 18 6anioB u BeIIIe).
B) OIMMCaHHMEC IIKaJIbl OLICHUBAHUA:

Bce pemennbie 3aaHusi B KaKJI0M BapHaHTE CyMMapHO olieHuBaroTcs 30 OaymaMu: Kak/10€ U3 MEepPBbIX

IISITM 3aIaHUH OlleHuBaeTcs B 4 0aJI0B, NOCIIEIHNE ABE — 5 0aJIJIOB.

Ounenka Kputepuu onenku

OTiIn4yHO CymMa 0ajioB perieHHbIX 3a/1a4
¢ 25 no 30 6amioB

Xoporo Cymma OanioB pelieHHbIX 3a71a4
¢ 19 no 24 6amios

Y 10BAETBOPUTEITHEHO CymMa 0ajioB pereHHbIX 3a/1a4
¢ 15 no 18 6amnos

HeynosnerBopurensro | CymMmMa GajioB peIieHHBIX 3a/1a4
¢ 0 o 14 Gannor
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCUTET « MU DU »

OOHMHCKMTT I/IHCTI/ITYT ATOMHOM E)HepI'ETI/IKT/I -
dpwman derepasbHOrO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUOHAJBHOM ITOJATIOTOBKHA
Kadenpa Bpicieilt MaTeMaTHKH

Hamnpasnenne 14.03.01 «SInepHasi JHepreTuKa M TenJaopu3nka
MOATOTOBKU

OopazoBarenbHas  «Nuclear Technologies»
nporpaMma

Hucnurnuna Ananutuyeckasi reomerpusi / Analytic Geometry

KoMmmuieKkT 3a1aHuil 1J151 KOHTPOJIbLHOH PadoThI 2

BAPHUAHT 1

[Ipsimast 3agaHa Kak nepeceyeHue ABYX IIIOCKOCTEN X+ y+z=1, x—y+2z=0.

Hanucatpe kaHOHMYECKHE YPABHEHUS ATOU MPSIMOI.

x-1 y-2 2z X 'y z .
Jlexar nu nipsiMblie T = T = 6 " I = I = — B OJJHOH IJIOCKOCTH?

Haiitu KoOpAMHATHI TOYKH, CAMMETPUYHOMN HaHHOU Touke M(1,1,1) OTHOCUTENBHO TIOCKOCTH
X+y+2=2.

CocTaBUTh ypaBHEHHE IUIOCKOCTEH, MICTSAIIMX TIONOJaM JBYTPAHHBIC YIIbI MEXKAY ABYMs
IJIOCKOCTIMU X —y+Z—1=0,X+y+z+1=0.

CocraBuTh ypaBHEHHUs CTOpoH TpeyroibHuka ABC, ecnu nmanel onHa u3 ero BepuH A(l; 3) u
ypaBHEHUs ABYX Meauad X — 2y + 1 =0u y— 1=0.

o 2 o
CocTaBUTH YpaBHCHHUEC IIPAMOH, KOTOpasad KacacTCAa napa6om>1 y =8x u nmapajjicibHa IpAMOH

x+y—3=0.

BAPHUAHT 2

[IpsiMast 3amaHa Kak @epecedyeHHe JBYX IUIOCKOCcTell X+Yy—z=0, 2x+y=1. Hamnucars
napaMeTpruiecKre YpaBHEHHsI dTOM MPSMO.

X y-1 z x y-1 z-1 .
JIexxat 1 npsambIC —=——=— U —=—""=—"" BOIHOU IUIOCKOCTH?
0 2 1 1 2 0

X -1 z
Haiitu koopaunats! npoekuuu roukn M(0,0,1) Ha npsmyro — = yT = 1

CocTaBUTh ypaBHEHHsI CTOPOH TPEYTrOJbHMKA, €CIM JIaHbl OJHa U3 ero BepwuH B(—4; —5) u
ypaBHEHUs ABYX BBICOT SX + 3y —4=0un3X+8y + 13 =0.

B tpeyromsauke A(0,0,0), B(1,0,1), C(2,2,2) HalTH KOOPAMHATHEI OCHOBAHMS BBICOTHI,

17



IIPOBEACHHON U3 BEpIUIMHBI B.

2 2 2
CocTaBUTh YpaBHCHHUA KaCATCJIbHBIX K OSJIIHUIICY B + y =1

5

, TapajuIeNIbHBIX PSAMOMN

3X+2y+7=0.

BAPHUAHT 3

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

x-1 y+2 z-5

Haiitn kocuHyC yria Mexay npsiMbIMU 3 2 u
X=3t+7, y=2t+2, z=-2t+1.
Haiitu paccrostaue ot Touku M(0,0,0) no npsamoit XT_l = yTH' = % .

Haiiti Ha ocu OZ TouKy, paBHOYAAIEHHYIO OT JBYX IJIOCKOCTEM:
2x H2y+z=1 m 2x-2y—2=5.

Jlausl 1Be BepiuHbl Tpeyroiabauka A(—10; 2) u B(6; 4);
€ro BBICOTHI NiepecekaroTes B Touke N(5; 2). Onpenenuts KOOpAWHATH TpeThel BepuHbl C.

2 2

y

CocTaBUTh ypaBHEHU KacaTeJIbHBIX K AJUINATICY e + e 1, nepneHAUKYJIAPHBIX K IPSIMOM

2Xx—2y—-13=0.

BAPHUAHT 4

Hammcatre ypaBHEHHME IUTIOCKOCTH, Tpoxojsiied depe3 Touky M(1,2,3) meprneHauKylIsspHO IBYM
I0CKOCTsIM 3x -2y +27-1=0, 3Xx+2y+z-2=0.

Berauciants yron Mexmay miaockoctsmMu 3x -2y +2z-1=0, 3x+2y+z-2=0.

Brrunciauts 006EM KyOa, IBe rpaHU KOTOPOTO PACIOJIOKEHBI Ha TUIOCKOCTSIX 2X + 2y - Z =1, 4X + 4y
-22=4.

CocraBUTh ypaBHEHHE IIOCKOCTH, MPOXOoAsamie yepe3 Touky M(1,2,-3) nmeprneHaIuKyIsspHO TPsIMOM
x-1 y+1 z-7
2 -3 3

B tpeyronsnuke AC nansl: ypaBHeHue croposl AB: 5x — 3y + 2=0, ypaBHeHus BbicoT AM: 4x —
3y+1=0u BN : 7X + 2y- 22 = 0. CocTaBUTh YpaBHEHUs ABYX JIIPYTUX CTOPOH 3TOTO TPEYroJbHUKA.

2 2

y

W3 touku C(-1,-7) mpoBeeHbI KacaTeabHbIC K TUIIEpOOJIe % 16 1. CoctaBUTh ypaBHEHHS ITUX

KacaTCJIbHBbIX.

BAPUAHT 5

CocTaBUTh ypaBHEHHE IUIOCKOCTH, Hpoxojsuied dveped Touky M(1,2,-3) mapamienbHO MpsIMbIM
x-1 y+1 z-7 " X+5 y-2 7+3
2 -3 3 3 -2 -1

Janbl ABe miockocTu 2x + 2y - 2 =1, 2X - 2y + z = 3. CocTaBUTh ypaBHEHUS TUIOCKOCTEH, ACTSAIINX
MOTIOJIaM JIBYTPaHHbBIE YIIIbI, 00pa30BaHHbIE TAHHBIMU TUIOCKOCTSIMH.

HaiiTi KoopAMHATHI TOUKH, CHMMETPpUYHON qaHHOU 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 npsimon U IIJIOCKOCTBIO X + Y+ Z =1.

Haiitn xoopaunatel BepmiuH B u C tpeyronsnuka ABC, ecaun nana BepmunHa A (0;0) u ypaBHeHus
nByx meaual X — 2y + 1 =0uy — 1=0.

2 2

CocTaBUTh ypaBHEHUS ITHX KacaTeIbHBIX K rHIepooIe :—0 - y? =1, NepneHIuKyISPHBIX K IPIMOKN
4x + 3y -7 =0.
BAPHUAHT 6
2x+3y—-z2-4=0

CocTaBuTh NapaMeTpUUYECKOE YpaBHEHUE NIPSIMOM
3X-5y+2z2+1=0

Hanucats ypaBHeHMsI IJIOCKOCTEN, OTCTOSIIIUX OT MJIOCKOCTH G:x+y+z=3 Ha
paccrosiHuu 3.

Bbraucnute yron mexmay miockoctsmu 3x -2y +z-1=0, 3x+2y+z-2=0.

7 -2
Haiiti xoopaunate! npoekuuu Touku M(2,-1,3) Ha mpsimyro % =Y J5r _ >

CocTaBuTh YpaBHEHHUs CTOPOH TPEYroJIbHUKA, €CJIM JaHbl 0J1HA U3 ero BepmuH B(—4; —5) u
ypaBHEHUs IBYX BBICOT SX+3y —4=0n3X+8y+ 13 =0.

CoCTaBUTh ypaBHEHHE TIPAMOM, KOTOpas KacaeTcs mapabomsl  y° =8x W mapamienbHa MpSMoii
2x+2y+1=0.

BAPUAHT 7

CocTaBUTh ypaBHEHHE IUJIOCKOCTH, MPOXOIAIier dYepe3 Touky M(1,2,-3) mnepneHIuKyIspHO
x-1 y+1 z-7

NpAMOM =
P 2 -3 3
X+ z-1 X—-3 -1 z-7
JlaHbl ipsiMble -y _z-- u o . Ilpu xakom 3HaueHuu | oHu
2 -3 4 I 4 2
repeceKaroTcs?

Haiitu yron mexnay miockoctaMu X+2y+2z+3=0u x—2y+2z-5=0.

CocTaBUTH YpaBHCHUA HJ‘IOCKOCTCIZ, ACIIIUX IIOIIOJIaM YI'JIBL, O6pa30BaHHBIe IIOCKOCTSIMH 2X + y
-z=1, 2x-y+z=1.

Jlaub! aBe BepiinHbl Tpeyroibauka A(—10; 2) u B(6; 4); ero BeICOTHI iepecekaroTcsi B Touke N(5;
2). Onpenenutb KOOpAUHATHI TpeThel BepiuHbl C.

CocTaBuTh YpaBHCHHC 3JUIUIICA, €CJIM U3BCCTHBI €0 SKCUCHTPUCUTET E= 0-5, q)OKyc F (2,0)

¥ YpaBHEHHE COOTBETCTBYIOMICH aupektpuchl X — Y = 0 .

BAPUAHT 8

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

Haiiti npoexuuto Touku C(3,-4,-2) Ha mpsIMyIO

Haiiti KoopAMHATHI TOUKH, CHMMETpUYHON qaHHOU Touke M(1,1,1) OTHOCUTENBHO MIIOCKOCTH
x+2y+7=0.

Hanwucatps ypaBHEHUS MIIOCKOCTEH, OTCTOSIINX OT INIOCKOCTH X+y+tz=3 Ha
paccTosiHuH 6.
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x-1 y+2 -5
-3

Jlesxat nu npsimble u X=3t+7, y=2t+2, z=-2t+1 B oaHOIi mIOCKOCTH ?

Bbraucnute 006EM KyOa, 1BE TpaHu KOTOPOTO PACIIONIOKEHBI Ha TUIOCKOCTAX  2X +2y - 2 =1,
AX + 4y -2z =4,

Jlano ypaBHeHue KpuBOH 2 mnopsnka. [IpuBecTM K KaHOHMYECKOMY BHJY, HaWTH KOOPAMHATHI
1eHTpa, POKyCOB U ypaBHEHHUS JUPEKTPUC

4x2 4 342 — 8x -+ 12y — 32 =0

BAPUAHT 9

[Ipsmass 3amaHa Kak IepeceyeHHe JABYX IUIOCKOCTEH X —2y+3z=4, 3x+2y-5z=4.
Hanncars kaHOHMYECKHE YPABHEHUS ITOU NMPSIMOH.

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

Hamucate ypaBHeHHWE OWCCEKTPHCHI yrja TPEYroJIbHUKA TPHW BEPIIUHE B, €CIU H3BECTHBI
koopauHatsl BepiH A(2,2,1), B(0,0,0), C(6,3,6).

Haiitu paccrostaue ot Touku M(0,0,0) no npsiMoit g = yT_l = % .
CocraBUTh ypaBHEHHUE MIJIOCKOCTH, MPOXOIALIEN YePE3 TOUKY M(1,2,-3) u npsimyto
x-1 y+1 z-7
2 -3 3

JlaHo ypaBHeHue KpuBOH 2 mopsiaka. [IpuBecTM K KaHOHMYECKOMY BHUAY, HAUTU KOOPAMHATHI
LEHTpa, (POKYCOB, ypaBHEHUS IUPEKTPUC U ACUMITOT

16x2 — 94%> — 64x — b4y — 161 =0

BAPHUAHT 10

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

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

Haiitu KocHHYC yriia MeXay IpsMbIMH u X=3t+7, y=2t+2, z=-2t+1.

. o x=1 y+1
Haiitu paccrostaue ot Touku M(0,0,0) no npsmoit T =—-=

z
0 3

Haiiti Ha ocu Z TOuKy, paBHOYIAIEHHYIO OT ABYX IUIOCKOCTEeH: 2X 2y +z=1 wu 2x-2y-z
=5.

2X+3y—-z-4=0
3X-5y+2z+1=0

CocTaBuTh MapaMeTpUUYECKUE YPABHEHMSI IPSIMOI

OTHUX KaCaTCIbHBIX.

2 2
10 5 X Y —1
W3 Touku A(?,g) MIPOBEACHDBI KACATCIIbHBIC K JJIJIUIICY % + =1, CocraButh YpaBHCHUA

5

0) KpUTEepHUH OLIEHUBAHUS KOMIIETEHIINH (pe3yabTaToB):
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KontponpHast paboTa cuyMTaeTcsi BBINIOJHEHHOW, €CIM IMPAaBUIBHO PEUICHbI KaKk MUHHUMYM 4 3amayu
(mosyueHo 18 6ansioB U BhILIE).

B) OIIMCAaHUEC HMIKaJIbl OOCHUBAHUA:
Bce peniennsie 3a1anusi B KaKJI0M BapuaHTe cyMMapHo olleHuBaroTcs 30 OamiaMu: Kaxaoe U3 3aJaHui
OIICHUBAETCA B 5 OaIIOB.

Ouenka Kputepuu oneHku

OT1iinyHO CymMma 6ajtoB pelIeHHBIX 3a/1a4
¢ 23 no 25 GannoB

Xoporio CymMa 6atoB pelIeHHBIX 3a/1a4
C 19 no 22 Gamnos

Y 10BAETBOPUTEITHEHO CymMa GajioB perieHHbIX 3a/1a4
c 15 no 18 Gannos

HeynosnerBopurensHo | CymMa 0ajyioB pelieHHBIX 3a/1a4
¢ 0 no 14 Gannos
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