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O0JsacTh NpUMEHeHU

@®onpn oneHouHbIX cpeAcTB (POC) — sBaseTcss 00s3aTENBHBIM MPUIOKEHHEM K pabouei
porpaMMe JUCHUIUIMHBI «AHAIUTHYECKass TEeOMETpHUs» M OO0eCleYyMBaeT IPOBEPKY OCBOCHUS
IJITAHUPYEMBIX Pe3yJabTaTOB 00yueHUsl (KOMIETEHIINI U UX UHAUKATOPOB) MOCPEACTBOM MEPOIIPUATUI
TEKYILEW U MPOMEKYTOUYHOW aTTECTAMHU 110 JUCLHUIUIMHE.

esan v 3a0aun poHAA OLIEHOYHBIX CPEACTB

Henpto ®DoHIa OIECHOYHBIX CpPEACTB SIBISCTCS YCTAHOBJICHHWE COOTBETCTBUS  YPOBHSA
MOJATOTOBKM OOydJamuxcs TpeOoBaHMAM (perepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa.

I[JI?I JOCTMIXKCHUSA IIOCTaBJIICHHOU neiaun CDOHI[OM OLCHOYHBIX CpPCACTB IO JUCHUIIIMHEC
«AHAIIMTHYECKAsI TEOMETPHS» PEUIAOTCS CIEAYIONINE 3aJauu:

— KOHTpOJIb M YIpPAaBICHHE MPOIECCOM MPHOOpPETeHHs OOYJarONUMUCS 3HAHWUH, YMEHHHA W
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax I[aHHOﬁ JAUCIIUIIIIMHBI,

— KOHTPOJIb U OLCHKA CTCIICHU OCBOCHUA KOMHGTGHHI/Iﬁ NpeaAYCMOTPCHHBIX B paMKax ﬂaHHOﬁ
JAUCIHUIIIINHBI,

— o0ecrieueHne COOTBETCTBUS PE3YJIbTaTOB 00ydeHMsl 3a1adaM Oyzaymied nmpodeccunoHalbHOM
ACATCIIBHOCTH 4Y€pPE3 COBCPIICHCTBOBAHWEC TPAAUIMOHHBIX W BHCAPCHHUE HHHOBAIMOHHBIX METOJOB
00y4eHHs B 00pa30BaTEIbHBIN MPOIIECC B paMKaX JaHHOMW JUCIUTUIHHEI.



1. Ilepeyenr mNIaHUPYEeMBIX pe3yJbTATOB OOy4YeHHMs 10 IMCIHHUILIHHE,

IMJIAHUPYEMBIMHU PE3YyJbTAaTAaMHU 0CBOCHUSA 06pa30BaTeJILHOI7I NporpaMmmbl

1.1. B pesynbrate ocBoenusi OIl GakanaBpuaTa 00y4aromuiics JOKEH OBIIAJCTh CICIYIOIIHMHE
pe3yabTaTaMi 00y4eHUs 10 AUCIUTUINHE:

Kox
KOMIIeTeHI M

HaumeHoBaHNe KOMIIETEHITUH

Koa u HauMeHOBaHHe
HHANKATOPA J0CTUKCHUSA
KOMIICTCHIIUHA

VKE-1

Crioco0OeH UCII0IB30BaTh 3HAHUS
CCTGCTBGHHOHay‘-IHI)IX JUCHUIIINH,
HpI/IMCH?ITI) METOObI
MaTeMaTHYECKOTO aHaJIM3a 1
MO/ICJTMPOBAHUS, TEOPETHUYECKOTO U
3KCHepI/IMeHTaJ'H)HOl"O HCCIICOOBAHUA
B IMTOCTABJICHHBIX 3aJa4Yax

3-VYKE-1 3HaTh: 0OCHOBHBIEC 3aKOHEI
€CTECTBCHHOHAYYHBIX JUCIIUTUINH,
METO/Ibl MATEMATHYECKOTO aHaInu3a
U MOJICIIUPOBAHMSI,
TEOPETUICCKOTO U
OKCIIEPUMEHTAITHHOTO
HCCIIeIOBaHUs

V-VYKE-1 YMeTh: HCIIOIb30BaTh
MaTeMaTUYECKUE METO/IBI B
TEXHUYECKUX MMPUITOKECHHSIX,
paccUUTHIBATh OCHOBHBIC
YHUCIIOBBIC XapaKTePUCTHKU
CITy9aliHbIX BEJTUYHH, PEIIaTh
OCHOBHBIE 3a7a4H1
MaTeMaTUYECKOH CTaTUCTHKU,
peniaTh TUTMIOBBIE PACUECTHHIC
3aJ1a4u

B-VYKE-1 Bimagers: MeTogamMu
MaTeMaTHYEeCKOro aHaJIn3a 1
MOJICTMPOBAHUS, METOJAMHU
pEIICHUS 3a/1a4 aHaJIu3a | pacyeTa
XapaKTEPUCTHK (PU3UICCKUX
CHUCTEM, OCHOBHBIMH ITPUEMaMHU
00pabOTKHM KCIIEPUMEHTATIBHBIX
JTAHHBIX, METOAaMH pabOTHI C
MPUKJIAHBIMH TIPOTPAMMHBIMH
MIPOTYKTaMHU

OIIK -1

Crioco0eH MCIoIb30BaTh 0a30BbIE
3HAHUS eCTECTBCHHOHAYYHBIX
JWCIUTUIMH B PO eCCHOHATBHON
JeSITELHOCTH, MPUMEHSATH METOBI
MaTeMaTHYECKOr'0 aHaIN3a U
MOJICTUPOBAHHS, TEOPETHIECKOTO U
IKCHEPUMEHTAITLHOTO UCCIIEIOBAHUS

3-OI1K-1 3HaTh: 6a30BEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUIUINH;
OCHOBHBIE MATEMATHYECKHE
3aKOHBI; OCHOBHBIE (DU3HYECKHUE
SIBJICHH S, TIPOIIECCHI, 3aKOHBI U
TPaHMIBI UX TPHUMEHUMOCTH;
CYIIHOCTbh OCHOBHBIX XUMHUYECKUX
3aKOHOB H SIBJIEHHH; METOIbI
MaTeMaTHYeCKOTO
MOJETUPOBAHUS, TEOPETUYECKOTO
U DKCTIEPUMEHTAIBHOTO
HCCIIeIOBaHUS

V-OIIK-1 YMeTh: BEISBISATH
€CTECTBEHHOHAYYHYIO CYIIIHOCTb
npo0sieM, BO3HUKAOIIUX B X0J1€
npodeccnoHanbHOM e TENbHOCTH,
MIPUBJICKATD IS UX PEIICHUS
COOTBETCTBYIOIUI (PU3UKO-

COOTHECCHHBIX C




MaTeMaTHYECKUH ammapar
B-OIIK-1 Bnanets:
MaTeMaTHYECKUM armapaToM JUis
pa3paboTKu MOJiesel IPOLECCOB U
SIBIICHUH, PEIICHUS MPAKTUICCKIX
3a/1a4 mpoeCCHOHATBHON
NeSITeTbHOCTH; HAaBBIKAMU
UCTIOJIb30BaHUSI OCHOBHBIX
001mmedu3nIecKux 3aKOHOB U
MIPUHIIAIIOB

1.2. Dmanwvt popmuposanus komnemenyuit ¢ npouecce oceoenusn OIl baxanaspuama

KoMIOHEHTBI KOMIIETeHIIMH, KaK MpaBHJIO, (QOPMHPYIOTCS TPH H3YYEHUH HECKOIBKHX
JUCLUILINH, a TaKK€ B HEMaJOW CTENEHU B Impouecce mpoxoxaeHus npaktuk, HUP u BO Bpems
CaMOCTOSITENIbHON paboThl oOydaromerocs. Bemonunenue u 3ammra BKP sBiastoTcs Bugom yueOHOM
JeSTeTbHOCTH, KOTOPBIN 3aBepIIaeT rnporecc GopMUpOBaHHUS KOMITETEHITHH.

Otansl OPMHUPOBAHUS KOMITETEHIIMHU B MPOLIECCE OCBOCHUS AUCITUTUINHBIL:
- HaYaJbHBIA dTam — Ha 3TOM J3Tane (OPMHUPYIOTCS 3HAHWUEBBIE W HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETCHIIH, OCBaMBAIOTCS OCHOBHBIC Kareropuu, (Gopmupyrorcs 0Oa3oBble ymeHus. CTyaeHT
BOCIIPOM3BOIUT TEPMHUHBI, (DAKThI, METOIbI, TIOHSTHSI, PUHIIAIIB U MTPABHJIA; PEIIacT yueOHbIe 3a1aun
o oOpa3siy;
- OCHOBHOIi dSTam — 3HAHUWS, YMEHHs, HaBBIKH, oOecreunBaroniie (HOpMHUPOBAHHE KOMIIETECHIIUH,
3HAYUTEIHHO BO3PACTAIOT, HO €MIe HE IOCTUTAIOT WTOTOBBIX 3HaueHWi. Ha aTom srtame crymeHT
OCBaWBaeT AHAINTHUYECKHAE JICHCTBHUS C TIPEJAMETHHIMH 3HAHWSAMHU TI0 JUCIHUIUIMHE, CIIOCOOCH
CaMOCTOSITENIBHO pelliaTh y4yeOHbIe 3a/1a4i, BHOCS KOPPEKTUBBI B aJTOPUTM JIEHCTBUMN, OCYILIECTBIASA
KOPPEKIIHIO B X0/i€ pPaOOThI, IEPEHOCUT 3HAHUS U YMEHHS Ha HOBBIE YCIOBUS;
- 3aBepLIAIOIIMII Tal — Ha 3TOM 3Tale CTYAEHT JOCTUTaeT WTOTOBBIX MOKa3aTesiel MO 3asBJICHHOM
KOMIIETEHIIMH, TO €CTh OCBaMBAaET BeCh HEOOXOAUMBIN 00BEM 3HAHUH, OBIIAZIEBACT BCEMU YMEHUSIMU U
HaBbIKaMU B cdepe 3asBiIeHHONW kommeTreHIuu. OH crnocoOeH HCHOJIb30BaTh ITH 3HAHUS, YMEHUS,
HAaBBIKU IIPU PEILIEHUH 3a7a4 MOBBIIICHHOMN CII0KHOCTH U B HECTaHAAPTHBIX YCIOBUSX.

Ortanbl  (OPMUPOBAHUS KOMIIETEHIIMM B XOJ€ OCBOCHUSA JUCUUIUIMHBI OTPa)KalOTCi B
TemarudeckoMm miane (cm. PITT).

1.3. CBs3b Mexay GopMUpPYyeMbIMH KOMIIETEHIIUAMH U (popMaMU KOHTPOJIS MX OCBOEHHS

Ne n/m KouTposnupyembie pa3aesibl Koa koHTposupyemoii HaumenoBanue
(TeMbI) AU CHHUILIHHBI KOMIIETEHIMH OIIEHOYHOT0 CPeCTBA
/ TeKyIei u
NHaukaTop 10CTHKEHUS TMPOMEKYTOYHOM
KOMIIETEHIMH aTTecTaluu
Tekymas arrecrauus, 1 cemectp
1. Bekropsl, 6aznc, KoOOpAHHATEH 3-YKE-1; V-VKE-1; B-YKE-1 |KP Ne 1, /13
3-OIlK-1; V-OIIK-1; B-OIIK-1 | cAnanutuyeckas
TEOMETPUS».
2. [IpsiMble 1 mIOCKOCTH 3-YKE-1; V-VKE-1; B-YKE-1 |KP Ne 2, /13
3-OIlK-1; V-OIIK-1; B-OIIK-1 | «cAnanutuyeckas
TEOMETPUS».
3. Kpussbie 2 nopsiaka 3-YKE-1; V-YKE-1; B-YKE-1 |KP No 2
3-0OIlK-1; Y-OIIK-1; B-OIIK-1
IMpomexxyTouHnasi arTecTamnus, 1 cemecTp

3a4er/PK3aMeH 3-YKE-1; V-VKE-1; B-YKE-1 |9x3ameHanuOHHbIN OUjIEeT
3-OIIK-1; Y-OIIK-1; B-OIIK-1




2. Onucanue noka3areieil 1 KpUTepueB OLleHUBAHUS KOMIIeTEHIMI HAa Pa3IMYHBIX 3Tanax ux popMupoBaHusi, ONMCAHHUE KA OLlEHMBAHUA
KoneunsIMu pe3ynpTaTaMu OCBOEHMSI IPOTPaMMbl JUCHUUIUIMHBI SBISIOTCS COPMUPOBAHHBIE KOTHUTHBHBIE JECKPUIITOPHI «3HAThY, «YMETbHY,

«BIIAJIETH», PACIIMCAHHBIE IO OTAEIbHBIM KOMIIETCHIIMSAM, KOTOpbIe IpuBeAeHbI B 11.1.1. dopMupoBaHue 3TUX AECKPUIITOPOB MPOUCXOIUT B IMPOLIECCE

W3Y4EHHUs TUCLUIUIMHEI 110 3TallaM B paMKax pa3JIMYHOro BUJIA YYEOHBIX 3aHITHM U CaMOCTOSATENbHON paOOTHI.
Br1iensrorest Tpu ypoBHSI COOPMHPOBAHHOCTH KOMIETEHIIMI HA Ka)KJJOM JTane: MOPOTOBbIi, MPOABUHYTHIA U BBICOKHIA.

YpoBHu CoaepikaresibHOe OcHOBHBIC IPU3HAKYU BbI/IEJICHUS YPOBHSH BPC, ECTS/IIatubanabHuas
ONnuCcaHHe YPOBHA % HIKAJIA JIS1 OLeHKH
OCBOEHMSI | JK3aMeHa/3aveTa
Boicoxkuii TBopueckas nesaTenbHOCTh | Brurouaem Hudicecmosujull yposeHs.
Bce 6uowr komnemenyuti CryzneHT 1eMOHCTpUpYeT CBOOOAHOE 00IajaHe
cghopmuposamsl Ha 8b1COKOM KOMIIETEHIUSIMU, CIIOCOOEH MPUMEHUTH UX B A
VPO8HE 8 COOMBEMCMEUU C HECTaH/IApPTHBIX CUTYaLUAX: TOKA3bIBAET 90-100 OO/
yenamu u 3a0adamu YMEHHE CaMOCTOSATEIbHO IPUHUMATh pElIeHUE, 3auTeHo
OUCYUNTIUHDBL pemiateh nmpobiieMy/3agaqy TEOPETUIECKOTO UITU
IPUKIATHOTO XapaKTepa Ha OCHOBE U3YYEHHBIX
METO/I0B, IPUEMOB, TEXHOJIOT Ui
IIpoaBuHYTHII [Ipumenenne 3HaHWN W | Brarouaem Hudicecmoswjuti ypogeHs.
Bce 6uovl komnemenyuii ymeHuil B Oosnee mupokux | CTYICHT MOXKET JI0Ka3aTh BIAJICHHUE B/
ccpopMupoeaHbz Ha KOHTEKCTax yqe6H0171 U | KOMIIETEHUIUSIMU: JIEMOHCTPUPYET CIIOCOOHOCTH 85-89 OuyeHb XOpOIHO/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOuparb, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHo
coomeemcmeuy ¢ yensamu u | JNeSTEIbHOCTH, HEXENU 10 | U rPaMOTHO MCIHOJIb30BaTh UH(POPMAIUIO U3
3a0ayamu OUCYUNTIUHDBL oOpasity, OoJbIIei J0Jdei | caMOCTOSTENbHO HAMIEHHBIX TEOPETUUECKUX
CaMOCTOSITEIbHOCTH U | UICTOYHHUKOB U WUTIOCTPUPOBATH UMHU C/
UHUIUATHBBI TEOPETUYECKHE MOJIOKEHUS UK 000CHOBHIBATH 70-84 Xopomo/
MPAKTUKY IPUMEHEHUS. 3auTeHo
IoporoBblii PenponykruBHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-69 D/Y noBneTBopUTEINBHO/
Bce 6uovl komnemenyuii JeSITENEHOCTD KOMIIETEHIIMSIMM B CTaHJAPTHBIX CHTYyalUsX: 3auTeHo
cghopmuposamnsl Ha NOPO2OBOM U3JIaraeT B Mpezesax 3a1ad Kypca TeOpeTUYECKU
yposHe U TIPAKTUYECKU KOHTPOJIUPYEMbII MaTepuall. 60-64 E/Tlocpenctsento
/3auTeHo
Hwuske noporosoro OTcyTcTBHE TPU3HAKOB TOPOTOBOTO YPOBHS: KOMIIETEHIIUU HE C(HOPMHUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyIeHT He B COCTOSIHUM IPOJAEMOHCTPUPOBATH 001ajaHNe KOMIIETEHIIUSIMU B Hezauteno

CTAHJAAPTHBIX CUTYyallUAX.




OrneHuBaHuE Pe3yabTaTOB OOYYEHUS CTYJCHTOB MO AMCLUUIUIMHE OCYIIECTBIIACTCS 1O PETJIAMEHTY
TEKYIIEr0 KOHTPOJIA U IPOMEKYTOUHON aTTECTALUH.

Kpurepuu onieHrBaHNs KOMIIETEHIMM HA KaXJI0M dTalle U3y4YeHUs IUCLUILIMHBI U KaXI0ro BUIA
OILIGHOYHOTO cpezcTBa U npuBoasates B 1. 4 @OC. Vtorossiii ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHINH
IpU M3YYEHUH AUCHUILUIMHBI ompenensercs no tabmume. [Ipu 3TOM cienyeT MOHMMAaTh, YTO T'paHHIA
MEXAY YPOBHSIMM JUIl KOHKPETHBIX pPE3yJIbTaTOB OCBOEHMsI 00pa30BaTEJIBHON IPOrpaMMbl MOXKET
CMEILAThCA.

YpoBeHb chopMUpPOBAHHOCTH Texyummii KOHTPOJIb IIpomexyTouHasi aTTecTalUsA
KOMIIETeHIIU U
BbICOKUI1 BbICOKHI
BBICOKHUI NPOOBUHYMbII BbICOKULL
BbICOKUU NPOOBUHYMbLLL
nopo2oe6wiil BbICOKUU
BbICOKUU nopo2oswiil
MIPOABUHYTHIN NPOABHHYTHII NPOABUHYTHIN
NPOOBUHYMbLLL nopo2oswiii
nopo2oewiil NPOOBUHYMbLLL
IIOPOTOBBI IOPOTrOBbIH MOPOroBbIN
NOPOroOBbIN HHKe IIOPOroBoOro
HUXE MIOPOrOBOTO
HH2Ke TIOPOTroBOro -

3. MeTtoanyeckue MaTepHuaJibl, onpeaesolue MPoueIypbl OHeHUBAHUS 3HAHUIA, YMEHU,
HABBIKOB U (MJIH) OIBITA IEATEJIbHOCTH, XaPAKTEPHU3YIOLIUX ITANBI (POPMUPOBAHUS KOMIIETEHIUI

— MUWroroBas arrtecranus 1O AWCHUUIUIMHE SBISIETCS HMHTETPAJbHBIM I[OKa3aTeleM KadecTBa
TEOPETUYECKUX W MPAKTUYECKHX 3HAHMM KM HaBBIKOB OOYyYalOMIMXCA IO JUCIHUILUIMHE U
CKJIa/IbIBA€TCs U3 OLIEHOK, MOJYYEHHBIX B X0OJI€ TEKYIIEH 1 MPOMEKYTOYHON aTTeCTalllu.

— Texymas arrecranusi B CEMECTpe NPOBOAMUTCS C ILENbi0 OOECHeueHUs: CBOEBPEMEHHOM
0o0paTHO¥M CBsI3U, UIsI KOPPEKIMU OOYyYeHHMs, aKTUBH3AIMH CAaMOCTOATEIBLHON pPabOThI
00ydJaronuxcs.

— IlpomexyrouHasi aTTecTauus IMpeaHa3HayeHa s OOBEKTUBHOTO TMOJATBEPKICHUS MU
OLICHUBAHMSI JIOCTUTHYTBIX pE3yJIbTaTOB OOy4eHHs I[OCJIE 3aBEpUICHUS  M3yYCHHUS
JUCIUIUIAHBIL.

— Texymas arrecranus OCyIIeCTBISETCS /IBa pa3a B CEMECT:

o koHTpoasHas Touka Ne 1 (KT Ne 1) — BeIcTaBisieTcss B AJICKTPOHHYIO BEIIOMOCTh HE
no3aHee 8 Hexenu ydeOHOro cemectpa. BxirouaeT B cebs OLIGHKY MepONpUSATUI
TEKYILEro KOHTPOJISI ayJUTOPHOW M CaMOCTOSTENbHON paboThl 00y4aromerocs Io
paznenamM/TeMaM yueOHOU quctumuivHel ¢ 1 o 8 Henento yueOHOTO cemecTpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BwicTaBisieTcss B DJIEKTPOHHYIO BEIOMOCTH HE
no3aHee 16 Hemenu ydeOHOro cemectpa. Biirouaer B ceOst OLEHKY MEpONPUSATHI
TEKYILEro KOHTPOJISI ayJUTOPHOM M CaMOCTOSTENbHOH paboThl O0y4aromerocs o
paznenamM/TeMaM yueOHOU TUCHUILTUHEL ¢ 9 1o 16 Henenro yueGHOTO cemecTpa.

— PesynbraTel TeKyllel U MPOMEXKYTOUHOHM aTTecTallid MOABOJATCS MO IIKajde OalIbHO-
PEUTHHIOBOM CUCTEMBI.

JTan peTHHIOBO cHCTeMBI / Henens bau
Oueno4ynoe cpeacTso My Maxcumys™*
Texymasi arrecranus 1-16 36 - 60% ot 60
MaKCMMyMa
KonTpoubHas Touka Ne 1 8 18 (60% ot 30) 30
PeliTHroBas KOHTpOJbHASA paboTa 8 18 30
Nel




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

PeliTuHroBas KOHTpoJbHAS paboTa 18 30
15

Ne 2

WHIuBHIyaIbHOE TOMAIITHEE 16 3a4TCHO 3a4TEHO

3aJjaHKe

IIpomexxyTounas aTTecTamus - 24 — (60% 40) 40

DK3aMeH -

DK3aMEHAIMOHHBIN OMIeT - 24 40

HUTOI'O no qucuunjnHe 60 100

* - MuUHUMaJIbHOE KOJIMYECTBO OayIOB 3a OLIEHOYHOE CPEICTBO — ATO KOJIMYECTBO OauioB, HaOpaHHOE
00yJaromumcs, Ipyu KOTOPOM OLIEHOYHOE CPEJCTBO 3aCUMTHIBACTCS, B IPOTHBHOM CiTydae O00yJaromuiics
JOJIKEH JIMKBUAWPOBATH MMOsIBUBUIYIOCA AKaJICMHUYCCKYIO 3a10JI2DKECHHOCTb 110 TeKymeﬁ 1501050
MPOMEKYTOYHOHM aTTrecTanmi. MUHHMAaJbHOE KOJIMYECTBO OAJUIOB 3a TEKYIIYIO aTTeCTaluio, B T.U.
OT/IEIbHOE OIIEHOYHOE CPEICTBO B €€ COCTaBe, W MPOMEXYTOUHYIO arTecranuio cocrabiser 60% ot
COOTBCTCTBYIOIIMX MAaKCHUMAJIbHBIX OaJUIOB.

4. TunoBnle KOHTPOJIbHBIC 3aJaHUsA UJIH HHBbIC MaTE€pHaAJIbl, Heo0X0auMble Jisl OllEHKH 3Hal—[ﬂﬁ,
yMeHHﬁ, HAaBBbIKOB



dopma IK3aMEHALMOHHOI0 OMiIeTa

MUHUCTEPCTBO HAYKHU U BBICIIEITO OBPA3OBAHUSA POCCUMCKOU D®EJEPAIIUU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE VUPEX/EHUE BBICIIE[O OBP A30BAHUS

«HauuvoHanpHBIN UCCNENOBATENbCKUN AAEpHBU yHUBepcurer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKH —

¢dwunnan denepaabHOTO TOCYJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKISHUSI BBICIIEro 0Opa3oBaHUs
«HanuoHanbsHBINA uccien0BaTeIbCKUN saepHbl yHUBepcuTeT « MUDI»

(MATD HUAY MUDN)

UHCTUTYT OBIIEN MIPO®PECCUOHAJBHOMN NOAT OTOBKHA
Kadenpa Boicieil MaTeMaTUKHU

Hamnpasnenue 14.05.02 «<ATOMHBIE CTAHIMH: IPOEKTHPOBAHHUE, IKCILTYyaTAIUS 1
MOATOTOBKU UHKUHUPHHI»

O6pazoBarenpHas  «IIpoekTHpPOBaHMe U IKCILUIYATALUS ATOMHBIX CTAHIMIT»
porpamMma

Jucrunnuna AHAJUTHYECKAS TreoOMeTpus

3K3AMEHAIIMOHHBIN BUJIET No__

1. Bompoc qis mpoBepku ypoBHs oO0ydeHHOoCcTH 3HATD
BeKWLOPbZ u onepayuu HaO HUMU. KOMI’lﬂaHapHOCWIb, KOJLITUHeapHoCnib 6€KmMopos. basuc na
niockocmu u 6 npocmpauncmee. Koopounamer eexmopa 6 6Oaszuce. Jlelicmeus ¢
KOOpOUHamamu.

2. Bompoc s mpoBepku ypoBHs o0yuenHoctu 3SHATH
Kacamenvnule k annuncy, eunepbone u napabone (vigecmu 05 NIUNCA).

3. Bompoc nis nmpoBepku ypoBHs o0yuyeHHocTn Y METD

2x+3y-2-4=0
3X-5y+22+1=0

Cocmasumu napamempuyecKkue ypagHeHUus npamoll

4. Bompoc (3agava/3aganue) ais npoBepku ypoBHs o0yuennoctu BJIAJIETH
Haiimu paccmosinue om nauana koopounam 00 NI0OCKOCMU, NPoxXoosuell uepe3 napaieiibHvle
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CocraBuTelb H.D. KiauammonT
(moxmuce)

3aBenyromnuii kadeapoit/

HAYaJIbHUK OTJIEJIICHUS B.K. AprembeB
(moxmmce)
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Kpurtepuu 1 mKajia oueHUBaAHUSA

Onenka Kpurepuu onesnku
OtinyHO CTyZneHT 10KEH:
36-40 - MPOJAEMOHCTPUPOBATH TITyOOKOE ¥ TPOYHOE YCBOCHUE 3HAHUIMA

IIPOrpaMMHOT0 MaTepuana;

- UCYEPIIBIBAIONIE, IOCIEI0BATENBHO, IPAMOTHO U JIOTUYECKU CTPOMHO
U3JIOKUTh TEOPETUUECKUN MaTepual,

- IPaBWIBLHO (POPMYIIMPOBATH OMIPEICIICHHS,

- IPOJAEMOHCTPUPOBATH YMEHUSI CAMOCTOSTEIbHON pabOThI C

JUTEPATYPOU;
- YMETh CJEJIATh BHIBOJIBI 10 M3JIAraCMOMY MaTepualy.

Xopor1o CTyneHT NOoKeH:

30-35 - POJIEMOHCTPUPOBATH JJOCTATOYHO MOJTHOE 3HAHWE TIPOTPAMMHOTO
MaTepHuana;

- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETHUYECKUX TTOHATUH;
JIOCTAaTOYHO MOCIEN0BATEIBHO, TPAMOTHO U JIOTHYECKH CTPOMHO
M3J1araTb MaTepua;

- IPOJAEMOHCTPUPOBATh YMEHHE OPUEHTUPOBATHCS B JINTEPATYPE;

- YMETh cJlIeaTh JOCTaTOYHO 0O0CHOBAHHBIE BBIBOIbI IO U3JIara€MOMY

MaTepuany.
Y 10BIIETBOPUTEITBHO CTyleHT TOJKEH:
24-29 - MPOJIEMOHCTPUPOBATH 00IIIee 3HAHUE N3yIaeMOTO MaTepHaa;

- IOKa3aTh 00IIee BIAJCHUE TIOHITHIHBIM aIllapaToM JIMCIUTLIAHEI;
- YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYpPOMH M3J1araeMoro

BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO ITPOrpaMMOi yueOHYIO
JUTEpaTypy.

HeynosnerBoputenbHo | CTyIeHT I€MOHCTPUPYET:

23 u MeHbllIe - HE3HAHHE 3HAUYNUTEIBHOM YaCTH IPOTPaMMHOT0 MaTepHaa;

- HC BJIAJICHUC MMOHATHHHBIM arrmnapaToM AWCHHUIIIIWHBI,

- CYII€CTBCHHBIC OIIIMOKHU IIPpHU U3JI0KCHHU y‘IC6HOFO Mmarepuala,
- HCYMCHHUEC CTPOUTH OTBCT B COOTBETCTBUHU CO CTPYKTYPOI‘/'I
H3j1aracMoro BOIIpocCa,

- HCYMCHHC [€JIaTh BBIBO/JbI 110 U3JIaraCMOMY MaTCcpualy.

[Ikayia orleHUBaHMS 32 KKJIBIN JIEMEHT SK3aMEHAIIMOHHOTO OMJIeTa: KaXkIbli BOTIpoc orieHuBaeTcs B 10
0aJIoB.



MUHUCTEPCTBO HAYKH M BBICIIEITO OBPA3OBAHUSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCYAPCTBEHHOE ABTOHOMHOE OBP A30OBATEJIBHOE YUYPEXJAEHUE BBICIIE[O OBP A3 0B AHUS

«HauvoHanpHBIMN UCCNENOBATENbCKUMN AAECpHBU yHUBepcurer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKU —
¢unmnan denepaabHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTENIbHOTO YUPEKASHUsS BBICIIETO 00pa30BaHMs
«HanuoHanbHBIA UCCIIEN0BATEIbCKUN SAepHBIN yHUBEpcUTET « MU DI

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MTPO®PECCUOHAJBHOMN NOAT OTOBKH
Kadenpa Boicieil MaTeMaTUKHU

Hanpasnenue 14.05.02 «ATOMHBIE CTAHIMH: IPOEKTHPOBAHHUE, IKCILTYyaTAIUS U
MOATOTOBKU WHKMHUPHHT

OopasoBarenbHast  «IIpoekTHpOBaHMe M IKCILTYaTAIMS ATOMHBIX CTAHIMII»
nporpamMmma

Jucrunnuna AHAJUTHYECKAS TreoOMeTpus

BOITPOCHI K OK3AMEHY

1. Bekrtopsl u oniepanuu Haa HUIMHU. KoMIiaHapHOCTh, KOJUTMHEAPHOCTh BeKTOpoB. basuc. Koopaunater
BEKTOpa B 0a3uce U AEUCTBUSA C KOOPAUHATAMHU.

2. Tlpocrteiiue 3a1a4i aHATUTUYECKON F€OMETPHH: KOOPAMHATHI BEKTOpa, AeJICHUE OTPe3Ka B JAHHOM
OTHOIIEHUHU pa300paTh, KOOPAMHATHI LIEHTPA Macc.

3. Cuctembl KOOPAMHAT: JeKapTOBa MPSIMOYIOJibHAs, MOJsIpHAs, [IIIHHAPUYecKas, chepruueckas.

4. Tlpoekuus BekTopa Ha och. CBOMCTBA MpoeKIuu. HampaBisronye KOCHHYCHI.

5. CkanspHoe Impou3BelIeHHE BEKTOPOB (ONpejaesieHHe, CBOWCTBA, BBIPAKEHHE B MPSMOYTOJIbHBIX
KOOp/JMHATAX).

6. Ompenenurenu 2 u 3 MOPSAIKOB

7. BekTopHOe mpou3BeJcHHE BEKTOPOB (OIpenereHue, CBONCTBA, BBIPAKEHUE B MPSIMOYTOJIBbHBIX
KOOpJAMHATAX).

8. IlpuioxeHus BEKTOPHOTO MPOU3BENCHUS: BHIYMCICHHUE TUIOIIAIN TPEYroJbHUKa (Ha MIOCKOCTH U B
MIPOCTPAHCTBE).

9. CwmemnranHoe Mpou3BeAEHUE, CBSI3b ¢ 00BEMOM MapasuiesenuIela, BEIpaKeHnEe B KOOPAWHATAX.
Brruncnenue o6bema TeTpasapa.

10. JIBoitHO€ BEKTOpPHOE MTPOU3BEICHHUE.

11. TIpeoOpa3zoBaHue AEKAPTOBBIX MPSIMOYTOJBHBIX KOOPIMHAT Ha TUIOCKOCTH (MTOBOPOT U MapaIeIbHbII
MIEPEHOC).

12. YpaBHeHUs TUHUN U TIOBEPXHOCTEH: SBHOE M MapaMeTpuieckoe 3afanue. Anrebpanueckue JIMHUN U
noBepxHocTU. Teopema 00 MHBAPUAHTHOCTH TOPSIIKA.

13. [Inockocth B mpocTpaHCcTBe. Pa3nuuHble BUIBI ypaBHEHUH: o0Ollee ypaBHEHHE, YpaBHEHHE TIO
BEKTOPY HOpPMAJIM U TOYKE, ypaBHEHUE MO TPEM TOUYKAaM, YPAaBHEHHE B OTPE3Kax, MapaMeTpUUECKUe
ypaBHEHHUSI.

14. HenomnHble ypaBHEHHUS IUIOCKOCTH.

15. HopmanbHoe ypaBHEHHE IMIJIOCKOCTH. PaccTosiHue OT TOYKH 10 MIOCKOCTH. OTKIOHEHHE TOYKH OT
TUIOCKOCTH.
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16. VpaBHeHHMs TpsMOil (KaHOHMYECKHE, MapaMeTpUdecKkue, Mo 2 TOYKaM). YpaBHEHHE MPSIMOM Kak

IepeceyeHre mapbl IUIOCKOocTed. B3auMmHOE pacnosio’keHue JBYX MNPSMBIX. YTOJ MEXAY NpsAMON u

IJIOCKOCTBIO.

17. Ilpsmas Ha iockoctu XOY. Bee ypaBHEHHS ¥ CBOWCTBA.

18. PaccTosiHue OT TOYKH JI0 MIPSIMOI U PACCTOSTHUE MEX/y CKPEIIMBAIOIIUMHUCS MIPSIMBIMH.

19. [Ty4ok u cBsI3Ka MIIOCKOCTEH, ypaBHEHUS ITyYKa M CBSI3KU.

20. Ynopouenue o0miero ypaBHeHUs: KpUBOM BTOPOTO TOPsIIKA IyTEM MOBOPOTA OCEH W MapauieIbHOTO
nepeHoca. Kiraccudukanus KpUBBIX BTOPOTO TOPSIKA.

21. Onmnmunic, runepbosia, mapaboma.  JlupekTropuanmbHOEe  CBOWCTBO.  DKCIEHTPUCUTET. BBIBOA
KaHOHMYECKUX YpaBHEHUH (7151 3juIMIica U napadosibl).

22. dokaapHOE CBOMCTBO, PACIONIOKeHHE (DOKYCOB, IUPEKTPHC (JI0KA3ATh JUTSI AJUTUTICA B TapadoIIb).

23. Konnveckue cedeHusl.

24. KacarenpHBIC K JUTUIICY, THIIEpOOIIe U Tapadore.

25. OnrTryeckre CBOMCTBA AILTUIICA, THITEPOOJIBI, ITapadoIIbL.

26. HexoTopble BUABI MOBEPXHOCTEH BTOporo mopsaka. McciemoBanue (GpopMbl MOBEPXHOCTH TIO

KaHOHMYECKOMY YPAaBHEHHUIO METOJIOM CEYEHHUH.
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MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUSA POCCUMCKON ®EIEPAILIMU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEX/JEHUE BBICIIEI O OBP A30BAHUS

«HauvoHanpHBIMN UCCNENOBATENbCKUMN AAECpHBU yHUBepcurer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKU —
¢unmnan denepaabHOro rocyJapcTBEHHOIO aBTOHOMHOIO 00pa30BaTeNIbHOTO YUPEKISHUs BBICIIETO 00pa30BaHMs
«HanuoHanbHBIA UCCIIEN0BATEIbCKUN SAepHBIN yHUBEpcUTET « MU DI

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MIPO®PECCUOHAJBHOMN NOATIOTOBKHA
Kadenpa Boicieil MaTeMaTUKHU

Hanpasnenue 14.05.02 «ATOMHBIE CTAHIMH: IPOEKTHPOBAHHUE, IKCILTYyaTAIUS U
MOJITOTOBKH WHKMHUPHHT

O6pazoBarenpHasd  «IIpoekTHpoBaHMe W IKCIUTYATALMSI ATOMHBIX CTAHIHID)
porpaMmma

Jucrunnuna AHAJUTHYECKAS TreOMeTpus

KoMIiekT 3agaHuii 1J1 KOHTPOJIbHOM padoTsI 1

Bapuanr 1.

1. | dano A(1,2), B(3,1), C(4,5). Touku A, B u C SIBASIOTCS CepPeAMHAMH CTOPOH HEKOTOPOTO
TpeyroyibHuKa. Hali T KOOpAMHATHI BEPIIMH 3TOTO TPEYrOJIbHUKA.

2 | dansl Bextopsl a ={4,-2,—4} u b ={6,-3,2}. Beraucmuts ( at b)?.

3. | Bektops @, b, C, 06pasytoliye JeByro TPOiiKy, B3aHMHO TEPIICHNKYISPHBL. 3HAsl, 4TO

JJIMHE] 3TUX BEKTOPOB paBHbI COOTBETCTBCHHO 3, 4dn 5, HalTH CMEIIaHHOE IMPONU3BCACHUC
®. -

4. | Haiitu BexTOp X, KOJUIMHEAapHBIH BekTopy @ ={2,1,—1}1 yIOBIETBOPSIOMINIA YCIOBUIO
(x,a) =3.

3. Haiitu npoekumio BeKTopa S= 1,2,3 Ha OCb, COCTABJIAIOIL C KOOpJUHATHBIMH OCAIMHU
3
PaBHBIC TYIIBIC YIJIBI.

6. | Jlansl qBa Bektopa a=9{11,10,2} u b={4,0,3}. Haiitu BeKTOp €AMHUYHOM JUTHHBI
HEPIEHIUKYIAPHBIA STHM BEKTOPaM U 00pa3yIoIuii ¢ HAIMHU MPaBYIO TPOMKY.

7. | Hausr Bepimmasl Tpeyronsauka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomaas 1
BBICOTY, OMYIIEHHYIO M3 BEPIIUHbI B.

Bapmuanr 2.

1. | Mausl Bepruuusl Tpeyroiabauka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenute ero yroy npu
BepLIUHE B.

o | Hausl Bextopsl a={4,—2,—4} u b ={6,-3,2}. Beraucaunrs (2 3 3b,a+2b).

3 | YCTaHOBHTH, KOMILTAHAPHEI JIH BEKTOPbI =a{2,—1,2,'>, b={12-3} u 5 13-4,7§.

4. | Bexropsl au b B3aHMHO NMepIICHIMKYISPHEL, UX JTHHBI PABHBI COOTBETCTBEHHO 5 1 6.

12



Beraucinurs ‘[Za— b,2 b a]‘

Haiitu npoeximio Bektopa S ={\2,~3,-5} Ha 0Cb, COCTABIIAIONLYIO C KOOPAUHATHEIMH
ocsimu Ox 1 Oz yrisl 45° 1 60°, a ¢ ocbto Oy — OCTpBIH yroJ.

Berancnuth 00beM TeTpadapa ¢ sepmuHamu A(1,2,3), B(9,6,4), C(3,0,4), /1(5,2,6), a Takxe
€r0 BBICOTY, OIYIICHHYIO M3 BEPIIHHEI J].

ABC/] — tpaneuusi. OcHoBanust A/ u BC otHOcsTCs Kak 3:2. Beipa3uth BekTop /B uepe3
BekTopbl a=BA u b =CJI.

Bapuanr 3

Hauno A(1,2), C(9,7). Haiitu xoopauHaThl TOUKH B, nensieit orpe3ok AC B oTHOIICHUH 2:3,
CUMTasi OT BEPIINHBI 4.

Jaubl Bektopsl & ={4,-2,—4} u b ={6,-3,2}. Borunciuts (a+ b,a—2b).

Bexroper @, b, €, oOpa3syromue npaByro TpoiiKy, B3aUMHO MEPIECHANKYISIPHBI. 3HasI, 4TO

JUTMHE] 3TUX BEKTOPOB PaBHBI COOTBETCTBEHHO 4, 5 1 6, HAWTH CMENIaHHOE MTPOU3BEICHUE
(b, , ).
ac

Jansl Bektopsl a ={4,-2,—4} u b ={6,-3,2}. Haiiti KOOpAMHATEI BEKTOPHOTO

MIPOU3BEICHUS [%_}+b,b .

Jansr n1se Toukn P(-5,2) u H(3,1). Haiitu npoexiuio Bektopa PH Ha 0Ch, KOTOpast

cocTaBiisieT ¢ ocbto OX yroJ arctg _ .
4

Jansl Bepiuasl Tpeyroasauka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomamip.

ITpoBepuTh, KOMILIaHAPHBI K BekTophl A =(6,-18,12), b = (-8,24,-16), ¢ =(8,7,3). B ciayuae
MIOJIOKUTENILHOTO OTBETA, BBIPA3UTh OJWH U3 BEKTOPOB Yepe3 OCTAIbHBIE.

Bapuanr 4

Hano A(1,2,3), B(3,1,0), C(2,4,5). HaiiTu koopAXHATHI TOUYKU NIEPECEUCHHS] METUAH 3TOTO
TPEYrOJIbHUKA.

Jlanbl Bektophl a ={4,-2,—4} u b ={6,-3,2}. Beranciauts (a—b)?.

Jausr BexkTophl a=(2,3), b =(3,5)u ¢ =(-1,3). Onpenenutp, Npu KaKOM 3HAYCHUH

napamerpa K Bektop g + kb Gynmer koyutnneapen Bektopy C .

BekTopbl au b B3auMHO MeprieHIUKYIIAPHBI, KX JUTMHBI PABHBI COOTBETCTBEHHO 3 U 7.
Breraucauth ‘[Za— 3b,2 b~ 3 a]

Hanbt Bektopel @ ={2,-3,1} , b={-3,1,2} u ¢ ={1,2,3}. Haiitu [a, [b, C] )

Haiitu npoekuuto Bektopa S ={4,—3,2} Ha 0Ch, COCTABJISIOINIYIO C KOOPIUHATHBIMHU OCSMHU
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paBHBIE OCTPBIE YIJIBI.

Jaubl Bepiunbl Tpeyroibauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero BeicoTy,
ONYILIEHHYIO U3 BEPILINHBI B.

Bapuanr S.

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBJIAIOTCS C€peIlMHAMH CTOPOH HEKOTOPOTO
TpeyronbHuka. HailiTu KoopAMHATHI BEPLIMH 3TOIO TPEYrOJIbHUKA.

Jaubl BexTopbl & ={4,-2,—4} u b ={6,-3,2}. Beruucnutsp (2 a b)?.

Jlaub! Bextope! a ={4,—2,—4} u b ={6,-3,2}. Beraucnurs [2 . 3b,a+2b].

Haiitu BekTop X, KoJutnHeapHbIii BekTopy a ={2,—1,—1}u y/IOBICTBOPSIONINIA YCIOBUIO
(x,a) =3.

Jaubt 1Ba Bektopa a ={3,-1,5} u b ={1,2,—3}. Haiit BexTOp X NpH YCIOBUH, YTO OH
neprneHanKyIsaper ocu Oz U yaoBjiIeTBOpseT yciaoBusam (X,a) =9, (x,b) =—-4.

Breruuciauts 06beM TeTpasapa ¢ Bepmmnamu A(1,2,3), B(9,6,4), C(3,0,4), J1(5,2,6), a Takxke
€r0 BBICOTY, IIPOBEJACHHYIO U3 BEPIIIHHEI A.

ABC/] — tpaneuus. OcnoBanus A/[ u BC otHOCsATCA Kak 2:1. Beipa3uth Bektop /[B depes
BekTopel a=BA u b =CJI.

Bapuanr 6

Jansl BepmuHbl Tpeyroasauka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenure ero yroja npu
BepirHe B.

Jansl Bektopsl a ={4,-2,—4} u b ={6,-3,2}. Berunciuts (a+b,a—2b) :

Bexropsi @, b, €, oOpasyroiue jieByro TpoiKy, B3aUMHO HMEPICHANKY/SIPHBI. 3Hast, 4TO

AJWUHE] 3TUX BEKTOPOB paBHbI COOTBETCTBCHHO 3, du 5, HalTH CMENIaHHOE IMPONU3BCACHUC

(D )

Jansl Bektopel a ={4,-2,-4} u b ={6,-3,2}. Beruuciurs |_ §2b’ a—bJ.

Bexkrop x, koyunHeapHsbiii BekTopy y = (6,-8,-7.5), o6pasyet octpsiit yroa ¢ ocsio Oz. Haiitu
€ro KOOPJIMHATBI, €CITH U3BECTHO, 4TO ero jjrHa 50.

[TpoBepuTh, KOMIUTaHApHKI i1 BekTophl a =(6,4,2), b = (-9,6,3), € =(-3,6,3). B ciyuae
MOJIOKUTEIILHOTO OTBETA, BBIPA3UTh OJNH M3 BEKTOPOB YePE3 OCTAIBHBIE.

Haiiti momans tpeyronsuuka A(1,2,3), B(2,3,4), C(0,2,2) u ero BbICOTY, MPOBEACHHYIO U3
BepinHbI C.

Bapuanr 7

Hano A(1,2,3), C(9,7,-2). Haiitu xoopauHathl Touku B, nensiieii orpe3ok AC B OTHOIICHUH
3:2, cunTas OT BEPIIHHHI A.

Janbi Bektopsl @ ={4,—2,—4} u b ={6,-3,2}. Berunciaure yros Mexay BEKTOpaMHu.
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Jaubl BexTopbl & ={4,-2,—4} u b ={6,-3,2}. HaiiTi KOOpAUHATHI BEKTOPHOT'O

MIPOU3BEICHUS [%_) +b,b ] .

Haubi Bektopsl @ ={4,-2,—4} u b ={6,-3,2}. Haiitu i0 - (2 a -3b).
a

Jlaubl Bextope! a ={4,—2,—4} u b ={6,-3,2}. Brraucnurs [[2 . 3b,a],b].

Jlaubl BepnHbl Tpeyroiabauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomans u
BBICOTY, TIPOBEJICHHYIO U3 BepiuHbl C.

Jlaubel Bektoppl @, b m  C, oOpasyromue monapuo yrisl 120°. JIMHBI 3THX BEKTOPOB

paBHbl cooTBeTcTBeHHO 1,2 u 3. Haiitu jummy Bektopa  +b+ ..

Bapuanr 8

_— —

Hano A(1,2), C(4,5). Haiitu xoopauHatel Touku B, ecinu usBectHo, uro AB =-3BC .

Jansr Bektopsl a=(2,3), b =(3,5)u ¢ =(-1,3). Onpenenauts, mpu KaKOM 3HAUCHUN

napamerpa K BekTOp at kb Oymer xoyMHEapeH BEKTOPY C .

VCTaHOBHTD, KOMILTAHAPHEI JIH BEKTOPBI :a{2,—1,2}, b=112-3}fn S 13-4,7§.

Hanst Bektops! a ={3,—1,—2} u b ={1,2,—1}. Haiitu [2a +b,2b - a].

Haiitu BexTOD X, 3Has1, YTO OH NMEpHCHIMKYIApeH K Bektopam a ={2,3,-1} u b={1,-2,3} u
ya0BieTBOPsICT ycimoBuio (X,2i — j+Kk) =—6.

Jausl n8e Touku A(3,-4,-2) , B(2,5,-2). Haiitu npoekuuto Bektopa AB Ha 0Cb,
COCTABJISIIOILYIO C KOopauHaTHBIMU ocsiMu Ox 1 Oy yribl 60° u 120°, a ¢ ockto Oz - Tynoit
YTOJL

Beranciuts 06beM TeTpasapa ¢ Bepmuaamu A(1,2,-3), B(9,6,4), C(3,0,3), 1(5,2,5) u ero
BBICOTY, IIPOBEJICHHYIO U3 BEpIIUHBI B.

Bapuant 9

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBisitoTcs cepeinHaMu CTOPOH HEKOTOPOTO
TpeyroyibHuKa. HaliT KOOpAMHATHI BEPUIUH 3TOTO TPEYTOJIbHUKA.

Jansl Bektopsl @ ={4,—2,—4} u b ={6,-3,2}. Beruncauts ( At b)?.

Bexkropst @, b, C, oOpa3syromrue jeByro TpoiiKy, B3aMMHO MEPIEHANKYISPHBL. 3Hasi, YTO
JUTUHR] 3TUX BEKTOPOB pPaBHbI COOTBETCTBEHHO 3, 4 U 5, HAUTHU CMEIIaHHOE MPOU3BEICHHUE

'a'c’’

Haiitu Bektop X, KoJutMHEapHbId BekTopy & ={2,1,—1}u ynoBIETBOPSIOINIA YCIOBHIO
(x,a) =6.

-

Haiitu npoexkiuto Bektopa S ={4,—3,2} Ha 0Ch, COCTABJISIOIIYIO C KOOPJMHATHBIMU OCSIMU
paBHBIE TYIIbIE YTIIBI.

Hanbl 1Ba Bektopa a={11,10,2} u b={4,0,3}. Haiitu BekTop eTMHUYHOI JTUHBI
MEePIEHIUKYIISAPHBIN 3TUM BEKTOPaM M 00pa3yIoIIHii ¢ HUMHU TIPaBYIO TPOMKY.

Janbl Bepiunbl Tpeyroibauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomans u
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‘ BBICOTY, IIPOBEJICHHYIO U3 BEPLINHBI 4. ‘

Bapuant 10

1. | Hano A(-1,2), C(9,-6). Haiitu xoopauHaThel TOuku B, nensiiei orpe3ok AC B oTHouieHuu 1:3,
CUMTasi OT BEPIIMHBI 4.

2 | Jansl Bextops! a ={4,—2,—4} u b ={6,-3,2}. Beraucnurs (a+b,a—2b) :

3. Bexropsi @, b, €, oOpa3syromue npaByro TpoiiKy, B3aMMHO MEPICHAUKYIISIPHBI. 3HasI, 4TO
JUTMHE] 3TUX BEKTOPOB PaBHBI COOTBETCTBEHHO 4, 5 1 6, HATH CMENIaHHOE ITPOU3BEICHUE

'a'c’’

4. | Jlans! BexTops! a ={4,—2,—4} u b ={6,-3,2}. HaiiTil KOOpIMHATH BEKTOPHOTO

MIPOU3BEICHUS [2(;+b,b .

5. | Hansr ne Touku P(-5,2) u H(3,1). Haiiti npoekuuto Bekropa PH Ha och, KOTOpas

cocTasiseT ¢ ocbro Ox yron arctg _ .

6. | Jausr Bepumasl Tpeyronsuuka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomans u
BBICOTY, TIPOBEJICHHYIO M3 BEPIIUHBI 4.

7. | TpoBeputs, KoMILIaHAPHSBI 1 BekTopsl @ =(6,-18,12), b = (-8,24,-16), ¢ =(8,7,3). B ciyuae
MIOJIOKUTENILHOTO OTBETA, BBIPA3UTh OJMH U3 BEKTOPOB Yepe3 OCTAIbHBIE.

0) KpUTEepUH OIICHUBAHUS KOMIIETCHIINH (PE3yJIbTaTOB):
KonTponpHast paboTa cunuTaeTcsi BBIMIOJHEHHOH, €CIT MPAaBUIIBLHO PEUICHBI KaKk MUHUMYM 4 3am1a4u
(mosyueno 18 GayioB U BBIIIIE).

B) ONMICAaHUE ITKAJIbI OIICHUBAHUS:
Bce penieHHbIe 3ajaHNs B KQXKIOM BapHaHTe CyMMapHO onleHuBaroTcs 30 6ayuiaMu: KaxJ10e U3 IepBbIX
ST 3aJIJaHHI OlIEHUBAETCs B 4 6ayuIoB, MOCIIEAHUE IBE — 5 OaJUIOB.

Ounenka Kpurepun ouenku

OTau4yHO CymMma 0aJlJIoB pelICHHBIX 3a/1a9
¢ 25 o 30 6asutoB

Xopo1o Cymma 0anioB pelieHHbIX 3a/1a4
¢ 19 o 24 GauioB

Y I0BICTBOPUTEILHO Cymma 0anioB pelieHHbIX 3a/1a4
¢ 15 mo 18 GauioB

HeynosnerBoputenstno | CymMMa 0ajiioB pelIeHHBIX 3a1a4
¢ 0 no 14 6amnoB




MUHUCTEPCTBO HAYKH M BBICIIEITO OBPA3OBAHUSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEX/JEHUE BBICIIEI O OBP A30BAHUS

«HauuvoHanpHBIN UCCHENOBATENbCKUU AA€pHBIH YHUBepcUuTeT «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKU —
¢unmnan denepaabHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTENIbHOTO YUPEKASHUsS BBICIIETO 00pa30BaHMs
«HanuoHanbHBIA UCCIIEN0BATEIbCKUN SAepHBIN yHUBEpcUTET « MU DI

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MTPO®PECCUOHAJBHOMN MOATI OTOBKHA
Kadenpa Boicieil MaTeMaTUKHU

Hanpasnenue 14.05.02 «ATOMHBIE CTAHIMH: IPOEKTHPOBAHHUE, IKCILTYyaTAIUS U
MOJITOTOBKH WHKMHUPHHT

O6pazoBarenpHasd  «IIpoekTHpoBaHMe W IKCIUTYATALMSI ATOMHBIX CTAHIHID)
porpaMmma

Jucrunnuna AHAJUTHYECKAS TreOMeTpus

KoMIuieKT 3a1aHnil Uil KOHTPOJIbLHON padoThI 2

BAPUAHT 1

IIpsimas 3amaHa Kak MEepecedeHre ABYX INIOCKOCTEN X+Yy+2z2 =1, Xx—y+2z=0.

Hanucate kaHOHWYECKUE YpaBHEHHUS 3TOM MPSIMOM.

Xx-1 y-2 z X y z .
= = u = =_ B OAHOH IJIOCKOCTH?

3 1 0 1 1 2

Jlexxar IIpsAMBIC

Haiitu koopArHATHI TOYKH, CHMMETPUYHOM 1aHHON Touke M(1,1,1) OTHOCHTENBHO TIOCKOCTH
X+y+z=2.

CocTaBHUTh ypaBHEHHUE ITIOCKOCTEH, ACISIINX MOTI0JIaM JBYIPAaHHBIC YTIIbl MEXKIY IBYMSI
IJIOCKOCTIMU X —y+Z—1=0,X+y+z+1=0.

CocraBuTh ypaBHEHUs] CTOpOH TpeyroibHuka ABC, eciu manbl ogna u3 ero Bepmud A(l; 3) u
ypaBHeHUs ABYX Meauan X — 2y +1=0uy— 1=0.

CocCTaBUTh ypaBHEHHUE TPAMOM, KOTOpask Kacaercs napabonibl  y? =8x U NapajuiesbHa OpsIMoit
x+y-3=0.

BAPUAHT 2

IIpsiMas 3a1aHa Kak NEepeceUYeHue ABYX IUIOCKOCTEeN X+ Y —2 =0, 2x+ Yy =1.

HanucaTte mapamerpruyeckue ypaBHEHMsI 3TOM MPSIMOU.

x_-y;l_z-ﬂx_-y%_z;l
0o 2 1 1 2 0

Jlexat 1 nmpsiMble B OJIHOM IJIOCKOCTH?

Haiitu xoopaunate! npoekiuu Touku M(0,0,1) Ha mpsimyro = =

- y=1 z
1
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CocTaBUTh YpaBHEHHS CTOPOH TPEYrojbHHMKA, CCJIH JaHbl OJHA U3 ero BepiinH B(—4; —5) u
ypaBHeHHUS IBYX BbICOT 5X + 3y — 4 =0 u 3x +8y + 13 = 0.

B rtpeyronsnuke A(0,0,0), B(1,0,1), C(2,2,2) nHaliTu KOOpAMHATHI OCHOBAHHUS BBICOTHI,
IIPOBEAEHHON U3 BEPILIHHBI B.

x> 2y?
CocTtaBuTh ypaBHEHHs KacaTelabHBIX K OJIUIMICY __ + L =1, DapauleIbHBIX IPSAMOHN
10 5
3X+2y+7=0.
BAPHUAHT 3

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

x-1 y+2 z-5

Haiitn xocunyc yriia Mexy NpsIMbIMH u
2 -3 4
xX=3t+7, y=2t+2, z=-2t+1.
x-=1 1 z
Haiitu paccrostaue ot Touku M(0,0,0) no mpsimoit ~— L .
2 0 3

Haiitn Ha ocu OZ TouKy, paBHOYJANEHHYIO OT JBYX IJIOCKOCTEN:
2X+2y+z=1 mu2x-2y—-z=5.

Jaub! ne Bepmuas! Tpeyroibauka A(—10; 2) u B(6; 4);
ero BBICOTHI iepecekaroTcst B Touke N(5; 2). Onpenenuts KoopAWHATH TpeTheit BepumHb! C.

2 2

X .

CocTaBuTh YpaBHEHHUS KacaTeIbHBIX K SJUIAICY = 1, neprneHUKYAIPHBIX K IPSIMON
20 5

2x—2y —-13=0.

BAPUAHT 4

Hammcarp ypaBHEHHE TJIOCKOCTH, MPOXOsAmieit yepe3 Touky M(1,2,3) nepneHIuKyIsipHO IBYM
mIockocTsIM 3X -2y +z2-1=0,3x+2y+z-2=0.

BerauciauTs yron Mexmay miockocTsmMu 3X - 2y +2z-1=0, 3x+2y+z-2=0.

Brruuciants 006EM KyOa, IBe rpaHU KOTOPOTO PACIIOIOKEHBI Ha TUIOCKOCTAX 2X + 2y - Z =1, 4X + 4y
-22=4.

CocTaBUTh ypaBHEHHUE IJIOCKOCTH, Mpoxojsiineii yepe3 Touky M(1,2,-3) neprneHIuKyIapHO MPSMOit
x-1_ y+1 z-7
2 -3 3

B tpeyronsnuke AC nansl: ypaBHeHUe cropoHbl AB: 5x — 3y + 2=0, ypaBHeHus Beicor AM : 4x —
3y+1=0u BN : 7x + 2y- 23 = 0. CocTtaBuTh YpaBHEHHUS JBYX JAPYTUX CTOPOH 3TOT0 TPEYroJbHHUKA.

2 2
X
U3 touku C(-1,-7) mpoBeneHbI KacaTelbHbIe K TUIIEpOoe —_ — Y~ —1. Cocrasuts YpaBHEHUS ATUX
16 16

KacCcaTCIbHBIX.

BAPUAHT 5

CocraBUTh ypaBHEHHE IUIOCKOCTH, Mpoxojsmeil depe3 Touky M(1,2,-3) mapauieabHO NPSIMBIM
x-1 y+1 z-7 " X+5 y-2 z+3
2 -3 3 3 -2 -1
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Hanbl aBe miockoct 2x + 2y - Z =1, 2X - 2y + z = 3. CocTaBUTh ypaBHEHUS IJIOCKOCTEH, ENSIINX
MOTIOJIaM JIBYTPAHHBIE YIJIbl, 00Pa30BaHHBIE JAHHBIMH IJIOCKOCTSMHU.

Haiitu koopAHHATBI TOUKH, CHMMETPUYHOM nanHoM Touke M(1,1,1) OTHOCUTENBHO MIIOCKOCTH
X—y—-z=1

x-1 y+1 z-7
2 -3 3

Haiitn yros mexny npsamoi Y IIJIOCKOCTBIO X+ Y +2Z =1.

Haiitn xoopaunatel BepinH B u C tpeyronsauka ABC, ecnu nana Bepummna A (0;0) u ypaBHeHUs
nByx Meauan X — 2y +1=0wu y— 1=0.

2

CocTaBuTh ypaBHEHUS 3TUX KacaTeJbHBIX K THrepoose X_ - y_ =1, NEepIEeHIUKYJAPHBIX K IIPAMON
20 5
4x + 3y -7 =0.
BAPUAHT 6
2x+3y—-2-4=0
CocTaBuUTh NapaMeTPUUECKOE aBHEHHUE TIPSIMOH
P P P P 3X-5y+2z+1=0
Hamnmcars ypaBHEHHs INTIOCKOCTEN, OTCTOAIIUX OT IUIOCKOCTH G:x+y+z=3 na

paccrostHuAHr 3.

Berauciute yron Mexmy miockocTsaMu 3X -2y +z-1=0, 3x+2y+z-2=0.

X +7 71-2
Haiitu koopauuaTel mpoekinu Toukd M(2,-1,3) Ha ipsMyro _ = y =

3 5 2

CocTaBuUTh YpaBHEHHUS CTOPOH TPEYrOJIbHUKA, €CJIH JIaHbI OJIHA U3 ero BepmuH B(—4; —5) u
ypaBHEHUS BYX BBICOT 5X + 3y—4 =0u3x + 8y + 13 =0.

CocTaBuTh ypaBHEHHE MPSIMOiA, KOTOpas Kacaercs mapaboibl  y? =8x M NapasuiesibHa IpsIMOi
2x+2y+1=0.

BAPUAHT 7

CocTaBHTh YpaBHEHHE IJIOCKOCTH, IIpoXosaiiei yepe3 Touky M(1,2,-3) nepreHauKyIsapHo
x-1 y+1 z-7

MpSIMOU =
-3 3
X+2 z-1 X—3 -1 z-7
JlaHbl npsiMble = l = u - . IIpu kakom 3HaueHuu | oHU
2 -3 4 | 4 2
nepecexkaroTcs?

Haiitu yron Mexmy mIocKoCcTsaMu X+2y +2z2+3=0 u Xx-2y+2z2-5=0.

CocTaBUTh YpaBHCHUSA HHOCKOCTeﬁ, ACIIIUX MMOTI0JIaM YTJIbL, 06p830BaHHBIe IUTOCKOCTAMU 2X + Yy
-z=1, 2x-y+z=1.

Jlaus! 1Be BepiuHbl Tpeyroiabauka A(—10; 2) u B(6; 4); ero BEICOTHI MepeceKkaroTcsi B Touke N(5;
2). OnpeienuTh KOOPAUHATHI TpeThei Bepuiunbl C.

CocraBuTh YpaBHEHHE DIUIUIICA, €CITH U3BECTHBI €r0 AKCIEHTPUCHTET & = 0.5, doxyc F(2,0)

¥ ypaBHEHHE COOTBETCTRYIOIIei aupexTpucer X — Y = 0.
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BAPUAHT 8

X-2 y-3 z+3

Haiitu npoexiuro Touku C(3,-4,-2) Ha npsiMyto .
1 -4

HaiiTi koopAMHATBEI TOUKH, CAMMETPUYHOMN AaHHOM Touke M(1,1,1) oTHOCHTENBHO MIIOCKOCTH
x+2y+z=0.

Hamnmcars ypaBHEHUs INIOCKOCTEN, OTCTOSIIUX OT INIOCKOCTH X+y+z=3 nHa
paccrosiHuu 6.

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

JlexxaT i ipsiMble u X=3t+7, y=2t+2, z=-2t+1 B omHOI MIOCKOCTH ?

Berauciute 006E€M Ky0a, 1BE TpaHU KOTOPOTO PACMIOJIOKEHBI HAa TUIOCKOCTIX  2X + 2y - Z =1, 4X
+4y-2z2=4.

JlaHo ypaBHEeHHe KpUBO# 2 mopsaka. [IpuBecT kK KaHOHUYECKOMY BUIY, HAUTH KOOPIMHATHI
LEHTPa, (POKYCOB U ypaBHEHUS IUPEKTPUC

4x2 L 32 —8x -+ 12y —32=0

BAPUAHT 9

IIpsimadg 3amaHa KaK IEepecedyeHHe IBYX IUIOCKOCTEM X—2y +3z=4, 3x+2y-5z=4.
Hanucath kKaHOHMYECKHE YpaBHEHUS 3TOU NPSIMOIA.

Haiiti koopauHate! npoekimu Touku M (1,0,1) Ha miockocts X+Yy+2z=1.

Hamucare ypaBHeHHe GHCCEKTPUCHI yrila TPEYroJbHUKA TIPH BEPIIMHE B, €CIIM W3BECTHBI
koopauHaTel BepimH A(2,2,1), B(0,0,0), C(6,3,6 ).

X -1 z
Haiitu paccrosinue ot Touku M(0,0,0) mo npsimoii = y o _
0 2 1
CocTaBUTh YpaBHEHHUE IJIOCKOCTH, MPOXOISAIIEH Yepe3 TOUKY M(1,2,-3) u npsimytro
x-1 y+1 z-7
2 -3 3

Z[aHO YPpaBHCHUC KpHBOﬁ 2 Iopsaka. HpI/IBCCTI/I K KaHOHHUYCCKOMY BUNY, HaWTH KOOPpAWHATLBI
OCHTpa, (1)OKYCOB, YpaBHCHUSA JUPEKTPUC U ACUMIITOT

16x% — 9% — 64x — 54y — 161 =0

BAPHUAHT 10

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

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

Haiitn xocuHYyC yria Mex1y IpsIMbIMH u X=3t+7, y=2t+2, z=-2t+1l.

x-1 y+1 z
Haiitu paccrosnue ot touku M(0,0,0) no npsimott —___=____ = _.
3

Haiitu Ha ocu Z TOUKY, paBHOYAAIEHHYIO OT JBYX IJIOCKOCTEH: 2X +2y+Z2=1 u 2X-2y-z2
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2x+3y-2-4=0

COCTaBI/ITb ImapaMeTpu4YCCKUe ABHCHUA 1T SIMOf/'I
banetp P P 3x-5y+22+1=0

10 LS

W3 touxku A , MPOBEJACHBI KacaTeJIbHbIC K JJIJIUIIC
(4:3)mP Y20 5
HBIX.

| o1

1. Cocraputs ypasnenus

OTHUX KacCaTCJIbHbI

0) KpUTEpUH OLICHUBAHUS KOMITETCHIIUH (PE3yIbTaTOB):
KonTponpHast paboTa cunTaercsi BHIIIOJHEHHOH, €CIT MPAaBUIIBHO PEIIeHbl KaK MHHUMYM 4 3a1auu
(momydeno 18 6aioB U BbIIIE).

B) OIIMCaHUEC IIKAaJIbl OICHUBAHU A

Bce pemenHsle 3aaHus B KaXX/I0OM BapuaHTe CyMMapHO oneHuBaroTcs 30 OayutaMu: Kaxaoe U3 3alaHuid

OIIEHUBAETCA B 5 0aJLIOB.

Ouenka Kpurtepuu ounenku

OTIU4HO CymMa 6aJisioB PEIICHHBIX 3a71a4
¢ 23 no 25 Gamios

Xopomo Cymma 0anioB peuieHHbIX 3a/1a4
C 19 no 23 6aios

Y 10BIIETBOPUTEITBHO CymMa 6ayioB pelIeHHBIX 3a1a9
¢ 15 mo 18 Gamtos

HeynosnerBopurensro | Cymma 0alijioB peIIeHHBIX 3a1a4
¢ 0 no 14 6amnos
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