MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHM A POCCUMICKOW ®EJEPAILIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICHIEIO OBPA30OBAHUA

«HaunumoHanpHBIH HCCIENOBATENbCKUU AA€pHBIN YHUBepcuTeT « MUDHU »

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

(IATD HUSTY MU®U)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadenpa Bbicuieit MaTeMaTuK

Y TBEpKIACHO HA 3aCEIAHUU

VYuenoro coBeta UATOD HUAY MUDOU
[Iporokon ot 28.08.2023 Ne 23.8

®OH/I OHEHOYHBIX CPE/ICTB

o JTUCIMIIIMHE

AHAJIMTUYECKAA 'EOMETPUSA

Ha3eaHue Oucuunﬂunbl

AJI1 HalIpaBJICHUS ITOATOTOBKH

14.03.02 Snepublie hu3uka U TEXHOJIOTUH

KOO U HA36aHUe Hanpaeierus Nn0020MO6KU

oOpazoBarenpHas mporpamma

I/IHHOBaHI/IOHHBIC AACPHBIC TCXHOJIOI'MHU

®dopma oOydeHUs: OuHas

r. Oonunck 2024 r.



O0JacTh NpUMeHeHHus

®onn omneHounbix cpeActB (POC) — sBusercs 00s3aTeTbHBIM TMPUIIOKEHHEM K padodeid
nporpaMMe JUCIHHIUTUHBI «AHATUTHYECKash TeOMETpUs» M 00eCHeunmBaeT MPOBEPKY OCBOCHUS
IUTAHUPYEMBIX PE3yJIbTaTOB 00yueHUs (KOMIETeHLIUN U UX UHIUKATOPOB) MOCPEICTBOM MEPONPUITUN
TEKYIIEH U IPOMEKYTOUYHOM aTTECTALIUU 110 JUCLUIIIINHE.

Heau n 3a1a4u GoHIA OLIEHOUYHBIX CPEICTB

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

Jlis  pocTukeHHsl TMOcTaBlieHHOW 1enu @DOOHIOM OLIEHOYHBIX CPEJICTB MO JAUCHUILIIMHE
«AHanUTHYECKasi TEOMETPHUS» PEILIAIOTCS CIEIYIOLIUE 3a/1a4u:

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

— KOHTPOJIb U OLIEHKA CTETNIeHH OCBOEHUSI KOMIIETEHUUH, MPEAyCMOTPEHHBIX B paMKaxX JaHHOU
JUCLUTIITNHBI,

— obecrie4yeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3afadam Oyayiied npodeccruoHalbHOM
JIEATETLHOCTH 4Yepe3 COBEPIIECHCTBOBAHME TPAJAUIIMOHHBIX U BHEJIPECHUE MHHOBAIMOHHBIX METOJIOB
oOydeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. Ilepedyenbs MUIaHHUpPYeMBIX pe3yJbTATOB OOy4YeHHUs] 1O JUCHUILINHE,

COOTHECEHHBIX C

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pesyromame oceoenusn OII baxanaspuama ooyuarouuiica 00J15ceH 061a0emsv cieoyrouumu
pe3yromamamu 00yuenus no OUCYUNIUHE:

Koxa
KOMIIEeTeHIM A

HanmeHnoBaHMe KOMIIETEHIIUH

Koa u HauMeHOBaHMe HHIUKATOpa
JOCTHIKCHUSA KOMIICTCHIIUN

VKE-1

CriocoOeH HCIOJIb30BaTh 3HAHUS
CCTCCTBCHHOHAYYHBIX JUCIUIIINH,
IMPUMCHATDb METObI
MAaTEMAaTHYCCKOIO aHajinu3a u
MOACIIUPOBAHUA, TCOPETUIYCCKOI'O U
SKCIICPUMCHTAJIIBHOT'O
HCCICO0BaHUs B ITIOCTAaBJICHHBIX
3agadax

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbBIX JUCIUIUIMH,
METObI MATEMATHYECKOTO aHaI13a U
MOJICJIMPOBAHUS, TEOPETUUECKOTO U
AKCTICPUMEHTAIBHOTO UCCIIEAOBAHUS
V-YKE-1 YMeTh: HCIIOJIB30BaTh
MaTeMaTHYECKHE METOIbI B TEXHUYECKUX
MPUIOKEHUSX, PACCUUTHIBATH OCHOBHBIC
YHCIIOBBIE XapaKTEPUCTUKHU CITy4YalHBIX
BEJIMYMH, pelIaTh OCHOBHBIC 33/1a41
MaTEMaTUYECKON CTAaTUCTUKH; PellaTh
TUIIOBBIE PACUETHBIC 3aa4H

B-YKE-1 Binagers: MeTogaMu
MaTEMaTHYECKOI0 aHaJIn3a 1
MOJICJIMPOBAHUS; METOJaMU PEIICHUS
3a/1a4 aHAJIM3a U pacueTa XapaKTePUCTHK
(hU3UYECKUX CUCTEM, OCHOBHBIMHU
npuemMamMu 00paboTKH
AKCTIICPUMEHTAIIbHBIX JIAHHBIX, METOJaMHU
paboThI C MPUKIIAAHBIMUA IPOTPAMMHBIMU
POJIYKTaMU

OIIK -1

Crroco0€eH UCIIOIb30BaTh 0a30BLIE
3HAHMS €CTECTBEHHOHAYYHBIX
JMCIUIUIAH B TIPO(ECCHOHATBHOM
JACATCIIBHOCTH, HpI/IMeHHTB METOAbI
MAaTEeMAaTUYECKOTO aHAJIN3a U
MOJIEJIUPOBAHUS, TEOPETUIECKOTO 1
3KCHepI/IMeHTaﬂBHOI‘O HUCCIICOOBAHUA

3-OIIK-1 3HaTh: 0a30BBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCLUIUINH,
OCHOBHBIE MaTEMATUYECKHE 3aKOHBI,
OCHOBHBIE (pU3UUECKHE SIBICHUS,
MIPOIIECCHI, 3aKOHBI M TPAHUIIBI UX
MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XAMHUYECKAX 3aKOHOB U SIBJIICHUM;
METOIBI MATEMATHYECKOTO
MOJICTTUPOBAHUS, TEOPETUUCCKOTO H
IKCIIEPUMEHTAILHOTO UCCIIeI0OBAHUS
V-OIIK-1 YMeTh: BLIIBIATD
€CTECTBEHHOHAYYHYIO CYIIHOCTh
po6JieM, BOZHUKAIONIUX B XOJI€
npodeccnoHaNbHOM IeATENbHOCTH,
MIPUBJICKATH JUUIS UX PEIICHUS
COOTBETCTBYIOIIUH (hU3UKO-
MaTeMaTUYECKU anmnapar

B-OIIK-1 Bimagers: MaTeMaTH4YECKUM
amnmapaToM ISl pa3paboTKH MoJiesei
MIPOLIECCOB U SBIICHUH, PEIICHUS
MPAKTUIECKHUX 33J71a9 MpodeccnoHaTbHON
IEeITEIbHOCTH; HAaBBIKAMU
HCIIOJIE30BAHMS OCHOBHBIX
001IepU3NIECKUX 3aKOHOB U IPUHIIUIIOB




1.2. Dmanwt popmuposanus komnemenyuii 6 npoyecce océoenun Ol d6axanaepuama

KomMnoHeHThl KoMIleTeHIMH, Kak MpaBuiIo, (HOPMHUPYIOTCS TPU HM3IYYEHUH HECKOJIbKHX
JUCLUIUIMH, a TAK)X€ B HEMAJIOM CTEIEHW B Ipouecce NpoxoxiacHus npaktuk, HMAP u Bo Bpems
CaMOCTOSTENIbHON paboThl oOydarorerocs. Bemonnenne u 3ammura BKP sBisirorcs Bugom ydeOHOM
JeSITeIbHOCTH, KOTOPBIH 3aBepIacT mporecc (oOpMUPOBAHHSI KOMIETEHIUH.

Oranbl GOopMUPOBAHUS KOMIIETEHIIUU B MIPOLIECCE OCBOCHUSI TUCIUTUIUHBI:
- HAYaJBHBIA STanm — Ha 3TOM JTane (OPMUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIC OCHOBBI
KOMIIETEHIIMHM, OCBaMBalOTCA OCHOBHBbIE Kareropuu, (opmupyioorcs 6a3oBble ymeHHs. CTyaeHT
BOCIPOU3BOAUT TEPMUHBI, (DaKThl, METO/IbI, MOHATHS, MPUHIUIIBI U PABUIIA; peliaeT yueOHble 3a1auu
no oOpasiy;
- OCHOBHOM »Tanm — 3HAHMS, YMEHHUA, HaBBIKH, obOecreuyuBaroniye (HOpMHUPOBAHHE KOMIIETECHLIUH,
3HAUUTENIBHO BO3pacTalOT, HO €II€ HE JOCTUIal0T WUTOrOBBIX 3HaueHWil. Ha 3Ttom s3rtame cTyneHT
OCBaMBaeT aHAJIUTHYECKHE JACHCTBHUS C MPEIMETHBIMU 3HAHUAMHU [0 JUCHUIUIMHE, CIOCO0eH
CaMOCTOSITENIFHO pelaTh y4yeOHbIe 3a/1aud, BHOCS KOPPEKTUBBI B aJITOPUTM ACUCTBUI, OCYIIECTBISSA
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAIIMIi Tal — Ha 3TOM 3Tale CTYJEHT JOCTUIaeT UTOrOBBIX IOKa3aTeslel MO 3asBICHHON
KOMIIETEHIINH, TO €CTh OCBaWBaET BEChb HEOOXOAUMBII 00BHEM 3HAHUI, OBIIAIEBACT BCEMH YMEHUSIMU U
HaBbIKaMU B c(epe 3asBieHHONW KommnereHIuH. OH crnocoOeH HMCIONb30BaTh ATH 3HAHUS, YMEHHS,
HABBIKU MPU PELICHUH 33/1a4 TOBBIIIEHHOMN CII0)KHOCTH U B HECTAaHAAPTHBIX YCIOBHUSX.

Oranbl  OPMHUPOBAHUS KOMIICTCHIIMA B XOJE OCBOCHHS JIMCIUTLIMHBI
TematndeckoM mmiane (cm. PITJT).

OTpPaKalTCs B

1.3. CBsa3b Mexk1y opMHPYyeMbIMH KOMIIETEHIIUSIMU U (JOpMAMU KOHTPOJISI HX OCBOEHHS

Ne ni/m Kountponupyembie pa3aebl Koa konTpoaupyemoii HaumeHoBaHue

(TeMbI) TUCHUITUHBI

KOMIeTeHIINH
/
Nuaukarop nocTuskeHust
KOMIIeTeHIINH

OLICHOYHOI'0 CPeACTBa
TeKyllel 1
NPOMeKYTOYHOM
arrecTanuu

Tekymas arrecramnus, 1 cemecTp

Bekropsl, 6a3zuc, KOOpIUHATHI

3-YKE-1; V-YKE-1; B-YKE-1
3-OlIK-1; Y-OIIK-1; B-OIIK-1

KP Ne 1, U13
«AHanuTHYECKas
Te€OMETPHUSI.

HpﬂMBIC " IJIIOCKOCTH

3-YKE-1; YV-YKE-1; B-YKE-1
3-OI1K-1; Y-OIIK-1; B-OIIK-1

KP Ne 2, 113
«AHaIMTUYECKAS
TE€OMETPUSI.

Kpussie 2 mopsiaka

3-YKE-1; V-YKE-1; B-YKE-1
3-OlIK-1; Y-OIIK-1; B-OIIK-1

KP Ne 2

IIpome:xyTO

YHas aTTrecranus, 1 cemecTp

OK3aMCH

3-YKE-1; V-YKE-1; B-YKE-1

3-OIIK-1; Y-OIIK-1; B-OIIK-1

JK3aMeHAIlMOHHBIN OMIeT




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

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

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha KaXKJIOM dTane: MOPOroBbId, MPOJABUHYTHINA U BHICOKHIA.

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

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtoroselii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUMU
MPU M3YYEHUU JUCLUUIUIMHBI ompenensiercs mno tadnune. [Ipu 3Tom cienyeT moHMMaTh, YTO TpaHUIA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET
CMENIaThCsl.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

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

— HWrorosas arrecranus MO JUCUUIUIMHE SBJIAECTCS MHTErPaJbHBIM I10KA3aTelIeM KadyecTBa
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUM M HaBBIKOB OOy4aroUIMXcs MO JUCHUIUIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, MOJIYYEHHBIX B X0/1€ TEKYILEH U IPOMEKYTOYHON aTTECTALIUN.

— Tekymas arrecranusi B CeMeCTpe IPOBOAUTCS C IEJbl0 OOECleYeHUuss CBOEBPEMEHHOU
oOpaTHON CBs3W, IS KOPPEKIMH OOYYEHHs, AaKTUBH3AIUA CAMOCTOSITEIBLHON pPaOOTHI
00y4aroIuxcs.

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

— Texymas arrecranus OCyIIECTBISAETCS 1B pa3a B CEMECTP:

o koHTponbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3aHee 8 Henenu ydyeOHOro cemectpa. Bkitowaer B ce0si OLIEHKY MepONpHUSITHH
TEKYIIEro KOHTPOJIS ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromierocs Mo
paszzaenam/TemaM y4eOHON AUCHUILIUHBI ¢ 1 1o 8 Henento yueOHOro cemecTpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3aHee 16 Henmenu ydyeOHOro cemectpa. Briouaer B ceOsi OLEHKY MEpONPUSATHHA
TEKYIIEro KOHTPOJIS ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromierocs Mo
paszzaenam/TeMaM yueOHON AUCHUILTUHBI ¢ 9 1o 16 Hexemnto yueGHOro cemecTpa.

— PesynbraThl Tekymieil M NpPOMEKYTOUHOW aTTecTalMM MOABOJATCA IO IKaje OaibHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHroBoii cucTemsbl / Henens Bbana
OuenovyHoe cpeacTso My Maxcumys™*
Tekymas arrecTanus 1-16 36 -60% ot 60
MaKCHMyMa
KonTpoJibHas Touka Ne 1 8 18 (60% ot 30) 30
PefiTnHrOBast KOHTPOIBHAS paboTa 8 18 30
No 1




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

PefiTuHroBast KOHTpoJbHAs paboTa 18 30
15

No 2

WNuauBuayanbHOE JOMAIITHEE 16 3a4TCHO 3a4TCHO

3aJjaHKe

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

DK3aMeH -

DK3aMEeHAMOHHBIA OMJIET - 24 40

HUTOI'O no pucuuminHe 60 100

* - MuHuUManbpHOE KOJIMYECTBO OalyIOB 3a OLIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaijioB, HaOpaHHOE
00y4aromuMcsl, IpU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUUTHIBAETCS, B IPOTUBHOM CIIy4ae 00y4aroIUCs
JOJDKEH JIMKBUIMPOBaTh TOSBUBLIYIOCS — AKaJeMHUYECKYIO 3aJ0/DKEHHOCTh [0 TeKylled WM
MPOMEKXYTOUHOW arrecTannud. MHUHHMMaNIbHOE KOJMYECTBO OaioB 3a TEKYIIyI0 aTTeCTaluio, B T.U.
OT/EJIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO arTecTanuio coctaBiseT 60% ot
COOTBETCTBYIOLINX MaKCHUMAaJIbHBIX OAJIOB.

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



dopmMa 3K3aMeHANMOHHOT0 OMJIeTa

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICLIEIO OBPA30OBAHUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

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

(IATD HVISTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa Bbiciieit MaTeMaTuK

Hamnpasnenue 14.03.02 «SInepHble pu3MKa M TEXHOJIOTHID)
MOATOTOBKU

OOpazoBarenbHas «HHHOBaLMOHHBIE IIePHBIE TEXHOJIOTHI
porpaMma

Hucrumina AHAJINTHYECKAS TeOMeTPUs

3K3AMEHAIIMOHHBIN BUJIET No__

1. Bompoc nis npoBepku ypoBHsi oOyduennoctu 3HATH
BeKmopbz u onepayuu HAO HUMU. KOMnJlaHapHOCmb, KOJUIUHEAPHOCMb 6€KNMOpOoe. bazuc na
niockocmu u 6 npocmparncmee. Koopounamwer eexmopa 6 Oazuce. [eiicmeus ¢
KOOPOUHAMAamu.

2. Bompoc ans npoBepku ypoBHst o0yueHHoctd 3SHATD

Kacamenvnuie k snnuncy, eunepboone u napabone (8vigecmu 015 21IUNCaA).

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

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

Cocmasumuv napamempuyeckue ypasHeHus npamou

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

Hatimu paccmosnue om nauana koopournam 00 HIOCKOCMU, NPOX0OAuell Yepe3 napaiiesbHble

npsmole
Xx-5 y-6 z+3 Xx-2 y-3 z+3
3 1 -4 3 1 -4

CocraBurenb H.5. KiouammoHT
(moxmuce)

3aBenytomiuii kadeapoit/

HaYaJIbHUK OTACJICHUS B.K. AptembeB
(moamuce)

« » 20 1.




Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepum ouenku
OT1inyHO CTyneHT JOJKeH:
36-40 - MPOJAGMOHCTPUPOBATH TITyOOKOE U IPOYHOE YCBOCHUE 3HAHUH

IIPOrPaMMHOTr0 MaTepHaa;

- HCYEPIIbIBAIOIIIE, TOCIE0BATEIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO
U3JI0KUTh TEOPETUUECKUN MaTepual;

- IpaBUWJIbHO (POPMYIUPOBATH OMPECIICHUS;

- IPOJIEMOHCTPUPOBATh YMEHUS CaMOCTOSITENILHOM pabOTHI ¢

JIUTEPaTypoi;
- YMETh CJIeNaTh BEIBOJIBI 110 U3JIaraéMOMY MaTepuany.

Xoporo CTylIeHT NOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHNE TIPOTPAMMHOTO
Marepuaa;

- MPOJACMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUUECKUX MMOHATUH;
JIOCTATOYHO MOCJIEI0BATENLHO, TPAMOTHO U JIOTUYECKU CTPOITHO
u3Jlarath MaTepual;

- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B TUTEPATYPE;

- YMETh ClIeNaTh JI0CTaTOYHO 0OOCHOBAHHBIE BBHIBOIBI TI0 U3J1araeMoOMy

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

- II0Ka3aThb 06III€€ BJIaJICHUC MMOHATUHHBIM arrmapaToM AUCHUILIIMHBI,
- YMCTh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTypOfI n3jaracMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO TPOrpaMMoil yueOHyI0
JUTEPaTypy.

HeynosnersoputenbHo | CTyAEHT IEMOHCTPUPYET:

23 U1 MeHbIIIe - HE3HAHWE 3HAYMTEIBLHON YacCTH MPOrPAMMHOI0 MaTepuaa;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLHUIIINHBI;

- CYILIECTBEHHBIE OINOKY MPU U3JI0KEHUU Y4eOHOTro MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHally.

[Ixana olleHUBaHUS 32 KaXKBINA HJIIEMEHT K3aMEHAIMOHHOTO OMIIeTa: KaXIblil Bompoc oreHuBaeTcs B 10
OaJUIOB.



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

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

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

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

Hamnpasnenue 14.03.02 «SInepHble pu3MKa M TEXHOJIOTHID)
MOATOTOBKU

O6pa3OBaTCJH)Ha$I «AHHOBAIUOHHDbIE AJACPHBLIC TEXHOJIOTUN»

IporpaMmma
Hucuuruinaa AHajguTnyeckas reomMeTpus
BOIIPOCHI K DK3AMEHY
1. Bextops! u onepanuu Hajx HUMUA. KoMImaHapHOCTb, KOJUIMHEAPHOCTh BEKTOpOB. basuc. Koopaunarst

10.
11.

12.

13.

14.
15.

BEKTOpa B 0azuce U AeUCTBUA ¢ KOOPAUHATAMHU.

[Ipocreiimume 3a1aum aHAIUTUYECKOW F€OMETPUM: KOOPAMHATBI BEKTOPA, JIEJICHUE OTPE3Ka B JaHHOM
OTHOIIEHUHU Pa300paTh, KOOPAUHATHI LIEHTPa Macc.

CucTeMbl KOOpAMHAT: IeKapTOBa MPSMOYTOJIbHAs, MOJIApHAs, IMIUHIpUYECKast, cheprudecKas.
IIpoekuust BexkTopa Ha ocbk. CBolicTBa mpoekumy. Hanpasistonme KOCUHYCHI.

CkansipHoe NpPOM3BEACHUE BEKTOPOB (ONpeAesieHue, CBOMCTBA, BBIPAKEHHE B MPSIMOYTOJbHBIX
KOOpJUHATAaXx).

Onpenenurenu 2 U 3 NOpSAIKOB

BexTopHOe mpou3BeneHHE BEKTOPOB (ONpeAesieHHe, CBOMCTBA, BBIPAXKEHHE B MPSIMOYTOJbHBIX
KOOpJUHATAaXx).

[IpuiioskeHns: BEKTOPHOTO MPOU3BEAEHUS: BHIUUCICHHUE IUIOIIAAN TPEYroJbHUKA (Ha MJIOCKOCTU U B
IIPOCTPAHCTBE).

CMemiaHHOE TPOU3BEACHUE, CBSI3b C O0BEMOM MapajulesenuIiesia, BhIpaKEHUE B KOOpAMHATAX.
Brruucnenue o6bema tetpasipa.

JIBOTHOE BEKTOPHOE IIPOU3BEICHHUE.

[IpeoOpa3oBanHue AEKAPTOBBIX MPSIMOYTOJBHBIX KOOPAWHAT HA MJIOCKOCTH (IIOBOPOT U MapasuieIbHbIHI
MIEPEHOC).

VYpaBHeHMs TUHUHA U MIOBEPXHOCTEH: SBHOE U MapaMeTpHueckoe 3ajanue. AnreOpandeckue JUHUUA U
noBepxHocTU. Teopema 006 NHBAPUAHTHOCTH MOPSIIKA.

[Tnockocte B mpocTpaHcTBe. Pa3nuunble BUABI ypaBHEHHUM: o0llee ypaBHEHHE, ypaBHEHHUE II0
BEKTOPY HOpPMaJM M TOYKE, YPaBHEHHUE IO TPEM TOUYKaM, YPAaBHEHHE B OTPE3Kax, MapaMETPUUYECKUE
YPaBHEHUS.

Hemnonnsle ypaBHEeHUs MIJIOCKOCTH.

HopMmanbsHoe ypaBHEHHe IUIOCKOCTH. PaccTosiHME OT TOYKM A0 IUIOCKOCTH. OTKIOHEHHE TOYKH OT
IIJIOCKOCTH.
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16. VpaBHeHus npsAMOil (KaHOHUYECKHE, MapaMeTpuyecKkue, 1Mo 2 TouykaM). YpaBHEHHE MPSMOM Kak

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

IJIOCKOCTBIO.

17. ITpsamas Ha mockoctu XOY. Bee ypaBHeHuUs U CBOMCTBA.

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

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

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

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

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

23. KoHnueckue ceueHusl.

24. KacarenpHbIC K 3JUIHIICY, TUIIEpOOIie U mapaboe.

25. OnTryeckre CBOMCTBA 3JUIUIICA, TUIIEPOOJTBI, TapadoJIb.

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

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

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

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

(IATD HUSTY MU®W)

WHCTHUTYT OBHIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKHU

Hanpasnenue 14.03.02 «SnepHble pU3NKa H TEXHOJIOTHN»
MOJITOTOBKH

OOpazoBarenbHas «HHHOBaIMOHHBIE IIePHBIE TEXHOJIOTHI
porpaMma

Hucrumina AHAJINTHYECKAS TeOMeTPUs

KoMmuiekT 3agaHuii )it KOHTPOJIbHOM padoThI 1

Bapuanr 1.

1. | Hano A(1,2), B(3,1), C(4,5). Touku A, B u C SIBISIOTCS CEPEIHHAME CTOPOH HEKOTOPOTO
TpeyronbHuKa. HaliTh KOOpIMHATHI BEPIIMH 5TOr0 TPEYTOJIbHUKA.

2. | Jlaubr BekTOpsl d = {4,—2,—4} u b = {6,~3,2} . Beruaucmuts (G +b)>.

3. Bexkropsr @, b, C, obpasyroriue jgeByt0 TPOiKy, B3aUMHO TIEPIICHIUKYISPHBI. 3HASI, 4TO
JUIMHBI 3THX BEKTOPOB PaBHbI COOTBETCTBEHHO 3, 4 1 5, HAWTH CMELIaHHOE IPOU3BEICHUE

(b,3,c).

4. | Haiiti BexkTop X, KoJunHeapHbiid BekTopy d={2,1,—1}u ynoBieTBOpSAIONIHNiA YCIOBHIO
(x,a)=3.

5. | Haitri npoekmmio Bextopa S ={1,2,3} Ha 0Ch, COCTABISIONLYIO C KOOPANHATHBIMH OCSIMH
paBHbIE TYTIbIE YIJIbI.

6. | Hanbr nBa Bektopa a ={11,10,2} u b=1{4,0,3}. HaiiTu BeKTOp €ANHUIHON JIINHBI
NEePIEeHIUKYISIPHBIA ’TUM BEKTOpaM M 00pa3yIoluil ¢ HUMU IPaBYIO TPOUKY.

7. | Hansl Bepummasl Tpeyronbuuka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero mutomiaas u
BBICOTY, ONYIICHHYIO M3 BEPUIHHEI B.

Bapmuanr 2.

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

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

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

4. BekTopsl @1 b B3auMHO meprieHUKYISIPHBI, UX [UIHHBI PABHBI COOTBETCTBEHHO 5 U 6.

12



Brruucints ”25 - 6,26 - éJ .

Haiitu mpoekmuto BexTopa S = {\/5 ,—3,—5} Ha 0Ch, COCTaBJISIOIIYIO C KOOPAUHATHBIMU
ocsimu Ox u Oz yrie1 45° 1 60°, a ¢ oceto Oy — OCTpBIN yrodi.

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

ABC/] — tpaneuusi. OcnoBanust 4/ u BC otHocsTcs Kak 3:2. Beipa3uth BekTop /B 4yepe3
BeKTOpel d=BA u b= CJI.

Bapuant 3

Hano A(1,2), C(9,7). Haiitu koopauHaTel TOUkH B, nensiiei orpe3ok AC B OTHOIICHNUH 2:3,
CUUTAs OT BEPIIUHBI 4.

Jlausl BexTopsI d = {4,—2,—4} u b = {6,~3,2} . Boranciuts (d+b,a—2b).

Bekropsr @, b, C, o6pasyrommue npaByro TpOWKY, B3aUMHO MEPIEHANKYIISAPHBL. 3Has1, 9TO
JUTMHBI 3TUX BEKTOPOB PAaBHBI COOTBETCTBEHHO 4, 5 1 6, HAlITH CMEIIaHHOE TPOU3BEICHUE

(b,3,c).

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

MIPOU3BEICHUS l2§ + 6, BJ

Hansl g8e Touku P(-5,2) u H(3,1). Haiitu npoekuuto Bekropa PH Ha 0cbh, KOTOpas

3
cocTaBisieT ¢ ocbto Ox yron arctg Z .

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

[TpoBepuTh, KOMILUTAHAPHBI JH BeKTOphl d =(6,-18,12), b= (-8,24,-16), ¢ =(8,7,3). B cinyuae

MOJIOKUTECIIBHOI'O OTBETA, BBIPA3UTH OAWH U3 BEKTOPOB Y€PE3 OCTAJIbHBIC.

Bapuanr 4

Hano A(1,2,3), B(3,1,0), C(2,4,5). Haiftu koopArHATHI TOYKH TIEPECEUCHUS] MEIMAH 3TOTO
TPEYTOJIbHUKA.

Jaus1 Bextops! @ ={4,—2,—4} u b ={6,-3,2}. Beruncmuts (a—b)°.

Jlansl Bektopsl @ =(2,3), b =(3,5)u ¢ =(—1,3). Onpeaenurs, Ipi KaKoM 3HAYCHHH

napameTpa K BekTop d + kb OyzeT KoJUTHHEapeH BEKTOPY C .

BekTopsl @u b B3auMHO TEpIEHIMKYISPHBI, UX JUIMHBI PABHBI COOTBETCTBEHHO 3 U 7.
Beruucnurs ‘[23 -3b,2b - 35] .

Jlausr Bektopsr @ ={2,-31} , b={-31,2} u ¢ ={1,2,3}. Haiitu [a,[b,c]].
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Haiitu mpoexumio Bektopa S ={4,—3,2} Ha 0Cb, COCTABJISAIONIYIO C KOOPAMHATHBIMU OCSIMU
paBHBIE OCTPHIC YIIIbL.

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

Bapmuanr S.

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBIsitOTCS cepeluHaMU CTOPOH HEKOTOPOTO
TpeyrojiabHuKa. HaiiTu KoopIuHATHl BEPILIUH 3TOr0 TPEYroJbHUKA.

Jlaus! BexTOpsI @ = {4,—2,—4} u b = {6,~3,2} . Boruncnuts (28 —b)?.

Jlaubt Bextopsl 8 ={4,~2,—4} u b ={6,-3,2}. Beraucours [24—30,a+20].

Haiitu Bektop X, KoyutiHeapHsiii Bektopy a ={2,—1,—1}u ymoBieTBOpPSIOMIHNiA YCIOBUIO
(x,8) =3.

Jausr na Bekropa @ ={3,—1,5} u b ={1,2,—3}. Haiitu BekTOp X MpH YCIOBUH, YTO OH
nepreHIuKysper ocu Oz u ynosierBopseT yenousam (X,a) =9, (x,b)=-4.

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

ABC/] — tpaneuusi. OcHoBanus 4/ u BC otHocsTCs Kak 2:1. Beipa3uts BekTop /B yepe3
BeKTOphl a=BA un b=CJ.

Bapuanr 6

Janb! BepiuHbl TpeyroiabHuka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenure ero yroia npu
BepuinHe B.

Jlanbl BekTOpsI @ = {4,—2,—4} n b = {6,-3,2} . Boruncauts (2+b,a—2b).

Bexkropsr @, b, C, obpasyroriue jgeByt0 TPOiKy, B3aUMHO TIEPIICHIUKYISPHBI. 3HASI, 4TO
JUIMHBI 3THX BEKTOPOB PaBHbI COOTBETCTBEHHO 3, 4 U 5, HAlITH cMelIaHHOE TIPOU3BEICHIE

(fi,b,a).

Jlanbl BekTOpsI @ = {4,—2,—4} u b = {6,~3,2} . Beraucants l§+ 2b,a —BJ

Bekrop X, Ko/utuHeapHsblid Bektopy y = (6,-8,-7.5), o06pasyer octpslii yroi ¢ ocbto Oz. Haiitu
€ro KOOPJIMHATHI, €CJIM U3BECTHO, 4TO ero amHa S0.

[TpoBepuTh, KOMIUTaHAPHBI 11 BekTopsl d =(6,4,2), b =(-9,6,3), ¢ =(-3,6,3). B ciyuae
IOJIOKUTEIBHOTO OTBETA, BBIPA3UTh OJUH U3 BEKTOPOB YepPe3 OCTAIbHBIE.

Haiitn mmomans tpeyronsanka A(1,2,3), B(2,3,4), C(0,2,2) u ero BeICOTY, MIPOBEICHHYIO U3
BepiunHsbI C.

Bapuanr 7

Hano A(1,2,3), C(9,7,-2). Haiitu koopnuHatel Touku B, nensimieit orpe3ok AC B OTHOIICHUH
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3:2, cunTas OT BEpIIUHBI A.

Haubi Bextopsl & ={4,—2,—4} u b ={6,-3,2}. Berauciuts yroa Mexay BeKTOpamu.

Jlaust BexTopsI @ = {4,—2,—4} u b = {6,~3,2} . HaiiTi KOOpAMHATEI BEKTOPHOTO

MIPOU3BEICHUS l2§ + 6, BJ

Jlans! BekTopsl d = {4,~2,—4} u b = {6,~3,2} . Haiitu 18 ,(2a-3b).

Jlaus! Bextopsl d ={4,—2,—4} u b ={6,—3,2}. Brruucmurs [[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.

anbl Bektopel d, b u €, obpasyromme momapHo yriabl 120°. JIAMHBI 5THX BEKTOPOB

paBHBI cooTBeTCTBeHHO 1,2 1 3. Haiitu amuny Bektopa a+b +C.

Bapuanr 8

Hano A(1,2), C(4,5). Halitu xoopauHaTel Touku B, ecnu n3BeCTHO, 4TO AB =-3BC.

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

napamerpa K Bektop d + kb OyZieT KoJUTMHEapeH BEKTOPY C .

Y CTaHOBHUTD, KOMILUTAHAPHBI JIK BEKTOPHI @ = {2,—1,2}, b= {1,2,—3} uc= {3,—4,7}.

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

Haiitu BekTOp X, 3Hasi, UTO OH MepneHAUKyIsipeH k Bekropam a ={2,3-1} u b={1,-2,3} u
ynosierBopsiet ycimosuto (X,2i — j+K)=-6.

Hanst 1Be Touku A(3,-4,-2) , B(2,5,-2). Haiitu npoekiuio Bektopa AB Ha 0Cb,
COCTaBIIAIOLLYIO ¢ KoopauHaTHBIMU ocaMH Ox u Oy yriuel 60° u 120°, a ¢ oceto Oz - Tynou
YTOJL

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

Bapuanr 9

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBIsAIOTCS CEpeIMHAMH CTOPOH HEKOTOPOTO
TpeyroyibHUKa. HaliTh KOOpAMHATHI BEPIIMH 3TOTO TPEYTOJIbHUKA.

Jlausl BekTOpsI d = {4,—2,—4} u b = {6,~3,2} . Boranciuts (d +b)>.

Bexkropsr 8, b, C, oGpa3syromue JIeByIO TPOWKY, B3aMMHO TIEPIICHINKY/ISIPHBL. 3Hasi, 4TO
JUIMHBI 3TUX BEKTOPOB PaBHBI COOTBETCTBEHHO 3, 4 U 5, HANTH CMEIIAHHOE TPOU3BEICHNE

(b,3,c).

Haiitu BexkTop X, koyutnaeapHsiit Bekropy ad={2,1,—1}u ymoBIeTBOPSIOIIHNii YCIOBHIO

(X,d)=6.

Haiiti mpoekmuio Bektopa S ={4,—3,2} Ha 0Ch, COCTABIISIFONIYIO C KOOPAMHATHBIMHU OCSIMU
paBHBIC TYIBIC YTJIbI.
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Hansl 1Ba Bektopa a ={11,10,2} u b={4,0,3} . HaiiTu BeKTOp €ANHNYHOI [UTNHBI
NEepIEHAMKYIISIPHBII 3TUM BEKTOpaM M 00pa3yIouuii ¢ HUIMH IPaBYIO TPOUKY.

Hanbl Bepinuabl Tpeyroiabauka 4(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero mioriaas u
BBICOTY, MPOBEJACHHYIO M3 BEPIIHHBI A.

Bapuant 10

Hano A(-1,2), C(9,-6). Haiiti koopauHAaThl TOUKHU B, nemsiieit otpe3ok AC B oTHOIIeHUH 1:3,
CUUTAs OT BEPIIUHBI 4.

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

Bekropsr @, b, C, obpasyromiue nmpaByro TpOWKy, B3aUMHO MEPICHANKYISIPHBL. 3Has1, YTO
JUIMHBI 3THX BEKTOPOB PAaBHbI COOTBETCTBEHHO 4, 5 1 6, HAlITH CMENIaHHOE IIPOU3BEICHUE

(b,3,c).

Jlaust BexTopsI @ = {4,—2,—4} u b = {6,~3,2} . HaiiTi KOOpAMHATEI BEKTOPHOTO

MIPOU3BEICHUS l2§ + 5, BJ

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

3
cocrasisieT ¢ ochto Ox yron arctg e

Hausl BepinHbl Tpeyroabauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero momians u
BBICOTY, IIPOBEJAECHHYIO M3 BEPIIMHBI A.

[TpoBepuTh, KOMILIAHAPHBI JIU BeKTOphl @ =(6,-18,12), b= (-8,24,-16), ¢ =(8,7,3). B ciyuae
IOJIOKUTEIBHOTO OTBETA, BBIPA3UTh OJUH U3 BEKTOPOB YepPe3 OCTAJIbHBIE.

0) KpUTEepUHU OIIEHUBAHUS KOMIIETEHIUH (pe3yIbTaTOB):

KonTponbHasi paboTa cyMTaeTcs BBIIIOJHEHHOW, €CIHM MPaBUIBLHO PEHIeHbl Kak MHUHHUMYM 4 3amadu
(momydeno 18 6amioB u BeIIIIe).

B) OIHCaHUE IIKAJIbI OIECHUBAHUS:
Bce pemiennbie 3a1aHust B KOKI0M BapHaHTE CyMMapHO olieHuBaroTcs 30 Oayutamu: KaK0€ U3 MEePBBIX

IISTH 3aJaHUK OIICHUBAETCA B 4 6aJ'IJ'IOB, MOCJIEIHNE IBE — S5 0aioB.

Ouenka Kputepumn onenku

OTnn4nHO Cymma 0asioB penieHHbIX 3a7a4
¢ 25 o 30 GanoB

Xoporro CymMa 6aJuIoB pelieHHbIX 3a/1a4
c 19 no 24 GannoB

Y 10BIIETBOPUTEIIHHO CyMMa 0ajuioB perieHHbIX 3a/1a4
c 15 o 18 Gannos

HeynosnerBoputensHo | CymMmMa 0ajioB pelIeHHBIX 3a71a4
¢ 0 no 14 6amnos
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH HCCIENOBATENbCKUU AA€pHBIN YHUBepcuteT « MUDHU »

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

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

(IATD HUSTY MU®W)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKHU

Hanpasnenue 14.03.02 «SnepHble pU3NKa H TEXHOJIOTHN»
MOJITOTOBKH

OOpazoBarenbHas «HHHOBaIMOHHBIE IIePHBIE TEXHOJIOTHI
porpaMma

Hucrumina AHAJINTHYECKAS TeOMeTPUs

KomIuieKT 3agaHuid 1J151 KOHTPOJIbHOM padoThI 2

BAPHUAHT 1

IIpsiMas 3amaHa Kak repecedeHue AByX INOCKOCTen X+Yy+z=1, Xx—y+z=0.

Hanncars kKaHOHMYECKHE YpPaBHEHUS ITOU MPSIMOM.

x-1 y-2 2 X y z .
Jlexxat nmu npsamMpIC ———=——=— H —=-—-—=— B OIHOU l'IJ'IOCKOCTI/I?
3 1 0 1 1 2

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

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

CocraBuTh ypaBHEeHHUs CTOpOH TpeyroiapHuka ABC, ecnu nanel ogHa u3 ero BepmvH A(l; 3) u
ypaBHEeHHUs OBYX Meauan X — 2y +1=0u y — 1=0.

CocTaBUTh ypaBHEHHE MPAMOM, KOTopas KacaeTcss mapabonsl  y° =8x M mapaienbHa TPsAMOit
x+y—-3=0.

BAPHUAHT 2

IIpsimMas 3aaHa Kak IepeceyeHue AByX INIOCKOCTer X+Yy—z=0, 2x+y=1.

Hamnuncats MapaMeTPUICCKUEC YPABHCHUS 3TOM HpHMOﬁ.

X y-1 z x y-1 z-1 .
Jlexar nu nipsimMbie 0 =—=— — =-——=—— B OJIHOM IUTOCKOCTH?

"
2 1 1 2 0

X -1
Haiitn xoopaunate! npoexkuuu Touku M(0,0,1) Ha npsimyto  — = yT =

Z
1 1
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CocTaBUTh ypaBHEHHUS CTOPOH TPEYroJIbHMKA, €CJIM JIaHbl OJlHAa W3 ero BepmnH B(—4; —5) u
ypaBHEHHUs OBYX BBICOT SX + 3y —4=0u 3X +8y + 13 =0.

B Ttpeyromsuuxke A(0,0,0), B(1,0,1), C(2,2,2) HaliTH KOOpPAMHATHl OCHOBAHHUS BBICOTHI,
MPOBEIEHHON M3 BepIIUHbBI B.

2 2
X 2
COCTaBI/ITB YpaBHCHHA KACATCIIbHBIX K JOJUIAIICY 1—+ y :l

5

, TapaJuleNbHBIX MPSMOM

3X+2y+7=0.

BAPHUAHT 3

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

. x-1 y+2 z-5
Haiitu KOCHUHYC yIjia MCXAY IIPAMbIMU 5 = 3 = 4

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

x-1 y+1 z
Hatitu paccrostaue ot Touku M(0,0,0) mo mpsmoit > = yT = 3

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

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

2 2

y

CocTaBuTh YpaBHEHMsI KacaTeIbHBIX K AJLIUIICY 20 + 5 =1, NepHeHIUKYIAPHBIX K MPAMOMN

2x -2y —-13=0.

BAPUAHT 4

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

BeruncnuTh yroan Mexay miockocTsiMu 3x -2y +z-1=0, 3x+2y+z-2=0.

Beruuciuth 006EM Ky0a, 1B€ IpaHu KOTOPOTO PacIloyioKEHbl Ha MIIOCKOCTAX 2X + 2y - Z =1, 4X + 4y
-22=4.

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

B tpeyronsuuke AC nansl: ypaBHeHue croponbsl AB: 5x — 3y + 2=0, ypaBHeHus BbIcOT AM : 4x —
3y+1=0m BN : 7X + 2y- 22 = 0. CocTaBUTh ypaBHEHHS JABYX JPYTUX CTOPOH ITOTO TPEYTOJIHHUKA.

2 2
N3 Touku C(-1,-7) npoBeneHb! KacaTeiabHbIE K TUIIEpOoIIe 6 ]>./_6 =1. CocTaBUTh ypaBHEHUS ITUX

KacCaTCJIbHBIX.

BAPHUAHT 5§

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

2 -3 3 3 -2 -1
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JlaHbI 1BE MIIOCKOCTH 2X + 2y - Z =1, 2X - 2y + z = 3. CocTaBUTh YpaBHEHHUS TUNIOCKOCTEH, ACIIAIINX
I10I10J1aM ;[ByrpaHHHe yFJIBI, 06p2130BaHHbIe JAHHBIMU ITIJIOCKOCTAMMU.

Haiiti koopAMHATHl TOUKH, CUMMETpUYHON JaHHOM Touke M(1,1,1) OTHOCUTENBHO MIIOCKOCTH
X—y—-z=1.

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

Haiitn yron mexny npsmou Y IJTIOCKOCTBIO X+ Y +2Z =1.

Haiitu xoopaunate! BepminH B u C tpeyronsauka ABC, ecnin nana Bepmna A (0;0) 1 ypaBHEHHUS
nByx Mmemman X — 2y + 1 =0uy — 1=0.

2 2

CocTaBUTh ypaBHEHUS 3TUX KacaTeJIbHbIX K rumnepoose X Y =1, NepHeHAUKYJIAPHBIX K IPSIMOU
4x + 3y -7 =0.
BAPUAHT 6
2X+3y—-2-4=0

CocTaBHUTh ITapaMeTpHUECKOE aBHEHHE IIPAMOI
P P P P 3X-5y+2z+1=0

Hanucats ypaBHeHHMsI IJIOCKOCTEHN, OTCTOSAIIUX OT IJIOCKOCTU G:x+y+z=3 Ha
paccTtosHuu 3.

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

X +7 z2-2
Haiitu xoopanHatel npoekuuu Touku M(2,-1,3) Ha npsimyto 5 = y 5 - 2

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

CoCTaBUTh ypaBHEHHE MPAMOI, KOTopas KacaeTcs mapabonmsl  y° =8x U TapaslenbHa TIpsSMOoit
2x+2y+1=0.

BAPHUAHT 7

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

psAMOI =
2 -3 3
X+2 y z-1 Xx-3 y-1 z-7
JlaHbl ipsiMble =——=—— 1 = = . Ilpu kakom 3uavyenuu | onn
2 -3 4 I 4 2
repeceKarnTcs?

Haiitu yron Mexay miaockocTsaMu X+2y+2z+3=0u X—2y+2z-5=0.

CocTaBUTh ypaBHEHHS TUIOCKOCTEH, ENSIIUX MOIMO0JIaM YTiIbl, 00pa30BaHHBIE MIIOCKOCTAMHU 2X +y
-z=1, 2x-y+z=1,

Janbl 1Be BepiinHbl TpeyronbHuka A(—10; 2) u B(6; 4); ero BeIcOTHI mepecekatoTcs B Touke N(5;
2). OnpenienuTh KOOPIAMHATHI TpeThell BepinHs C.

CoCTaBUTh ypaBHEHHE DIUIUIICA, €CIIA U3BECTHBI €0 IKCIEHTpHCUTET & = 05, doxyc F(2,0)

¥ ypaBHEHHE COOTBETCTBYFomet aupextprucer X — Y = 0.
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BAPUAHT 8

X-2 y-3 z+3

Haiitu npoeknuto Touku C(3,-4,-2) Ha IpAMYIO > 1 1

Haiiti xoopArHATBEl TOUKH, CUMMETpUYHON JaHHOM Touke M(1,1,1) OTHOCUTENBHO MIIOCKOCTH
x+2y+z=0.

Hanucatp ypaBHeHHsI IJIOCKOCTEH, OTCTOAIIUX OT IJIOCKOCTH x+y+z=3 Ha
paccTostHuu 6.

x-1 y+2 z-5
-3

Jlexat nu nipsiMbie u X=3t+7, y=2t+2, z=-2t+1 B ogHO¥ TUIOCKOCTH ?

Brerauciuts 006EM Ky0Oa, IBE rpaHu KOTOPOTO PACIOIOKEHBI HA IJIOCKOCTIX  2X +2y - Z =1, 4X
+4y-2z7=4.

Jlano ypaBHeHHe KpuBOM 2 mnopsaka. [IpuBecTH K KaHOHMYECKOMY BHUJIY, HAUTH KOOpPIMHATHI
[eHTpa, (POKYCOB M ypaBHEHHSI TUPEKTPUC

4x2 432 —8x+ 12y — 32 =0

BAPHUAHT 9

IIpsmMasgs 3amaHa Kak IIEPECEUYECHHME [BYX IUIOCKOCTeH X—2y+3z=4, 3x+2y—-5z=4.
Hanucath kaHOHWYECKUE YpaBHEHHS 3TOM MPSMOIA.

Haiitu xoopaunats! npoekuuu Toukun M (1,0,1) Ha mockocts X+y+z=1.

Hanwucath ypaBHeHHME OWCCEKTPHCHI yIJia TPEYrOJbHHMKA ITPH BEPIIMHE B, €CiIu W3BECTHBI
koopauHatsl BepinH A(2,2,1), B(0,0,0), C(6,3,6 ).

X -1 z
Haiitu paccrostaue ot Touku M(0,0,0) no npsamoit 0 = yT = 1
CocTaBuTh ypaBHEHHE IIJIOCKOCTH, MPOXOASIIEH Uepe3 TOUKY M(1,2,-3) u npsimyto
x-1 y+1 z-7
2 -3 3

Jlano ypaBHeHue KpuBod 2 mopsaka. IIpuBecTn k KaHOHMYECKOMY BHIYy, HAaWTH KOOpPAUHATHI
LEHTpa, GOKYCOB, ypaBHEHUS TUPEKTPUC U ACUMITOT

16x% — 94> — 64x — b4y — 161 =0

BAPUAHT 10

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

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

Haiitn xocuHyC yria Mexay nNpsMbIMH u X=3t+7, y=2t+2, z=-2t+1.

. .o xXx=1 y+1 z
Haiitu paccrosnue ot touku M(0,0,0) no npsmoit TR =—=_.

0

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

CocTaBuTh NapaMeTPpUUYECKUE YPABHEHUS TTPSIMON

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

20 5

O9TUX KaCaTCJIbHbIX.

0) KpUTEepUHU OIICHUBAHUS KOMIICTCHIUH (pe3y/IbTaTOB):
KoHnTponbHast paboTa cYMTAETCs BBINIOJHEHHOW, €CIHM TPAaBUIBHO PEIICHBI KaK MUHUMYM 4 3aJadd
(momydeno 18 6ayioB U BHIIIIE).

B) ONMCAHUE IIKAJIbl OLCHUBAHMUS:
Bce peniennsie 3a1aHus B KaKJ0M BapUaHTEe CyMMapHo orieHuBaroTcs 30 Oaymuiamu: Kaxaoe U3 3aJaHui
OLICHUBACTCS B 5 OaJlIOB.

Ouenka Kpurtepun oneHku

OTiinyHO Cymma 0asuioB peleHHbIX 3a7a4
¢ 23 no 25 6auioB

Xopomuio Cymma 0ajuioB pelIeHHbIX 3a7a4

C 19 go 22 6amioB

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

HeynosnersopurensHo | Cymma 0aisioB pelIeHHbIX 3a/1a4
¢ 0 no 14 6aioB
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