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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 IPOMEKYTOUHOM aTTECTALlUU 110 JUCLUIIIINHE.

Heau n 3a1a4u GoHIA OLIEHOUYHBIX CPEICTB

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

JUis  pocTHKeHHsl TOCTaBleHHOM 1enu @OOHIOM OLICHOYHBIX CPEICTB MO AUCHUILIIMHE
«AHanUTHYECKasi TEOMETPHUS» PEILIAIOTCS CIEIYIOLIUE 3a/1a4u:

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

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

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



1. Ilepedyenbs MUIaHUpPYeMBIX Ppe3yJbTaTOB O0y4eHHS] IO JAUCHHUILVINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH Pe3y/IbTATaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

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

Kon HaumenoBanue koMnereHuu Kox m nanmenoBanue
KOMIIeTeHIM I HHIMKATOPA JOCTUKEHHU S
KOMIIETEeHIIHH
VKE-1 Crioco0O€eH UCII0Ib30BaTh 3HAHUS 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHEI
€CTECTBCHHOHAYYHBIX JUCITUILIHH, €CTECTBCHHOHAYYHBIX JUCIUILINH,
HpI/IMeHSITb MCTOAbI METOAbI MATECMATHUYCCKOT'O aHAJIn3a
MaTeMaTH4YeCKOro aHaJInu3a 1 ¥ MOJICJIMPOBAHUS,

MOJICJIMPOBAHUS, TCOPETUYECKOTO U | TEOPETUUYECKOTO U
AKCTIIEPUMEHTAIBHOTO UCCIICOBAHUS | SKCIIEPUMEHTAIBHOTO

B IIOCTAaBJICHHBIX 3aJ]a4ax HCCICIOBAHUS

V-YKE-1 YMeTh: HCIIOJIB30BaTh
MaTEeMaTHYECKHUE METOIEI B
TEXHUYCCKUX TPUIIOKCHHSIX,
paccYUTHIBAaTh OCHOBHBIE
YHUCJIOBBIC XapaKTEPUCTHKH
CIIy4alHBIX BEJIMYMH, PEIIaTh
OCHOBHEIE 3a7a41
MaTEMAaTHYECKOM CTaTUCTHKH;
pelaTh TUIIOBBIC PACUCTHBIC
3aJjaun

B-YKE-1 Binagers: MeTogamMu
MaTEMaTHYECKOI0 aHaJIn3a 1
MOJICJIMPOBAHUS; METOAaMHU
pelieHus 3a/1a4y aHaJIM3a U pacuera
XapaKTePUCTUK PUZHUECKUX
CHCTEM, OCHOBHBIMHU NPHUEMaMU
00pabOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX, METOJAaMU pabOTHI C
MPUKIATHBIMUA TPOTPAMMHBIMH

MPOTYKTaMH
OIIK -1 Crioco0O€eH HCITOIb30BaTh 0a30BhBIE 3-OI1K-1 3HaTh: 0a30BEIE 3aKOHBI
3HAHUS €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX JUCIUIUINH,
JTUCITUIIAH B TPO(heCCHOHATBHOM OCHOBHBIE MaTeMaTHYEeCKHE
JeSATeTbHOCTH, PUMEHSITH METOIbI 3aKOHBI; OCHOBHBIE (DU3UYECKUE
MaTEeMaTHYEeCKOTO aHaJIu3a U SIBJICHU S, IPOLIECCHI, 3aKOHBI U

MOJICIIUPOBAHUS, TEOPETUUECKOTO U | TPAHUIIBI UX IPUMEHUMOCTH;
HKCIIEPUMEHTAIILHOTO UCCIE0BAHUS | CYIIIHOCTh OCHOBHBIX XUMHUYECKUX
3aKOHOB U SIBJICHHIA, METOIbI
MaTEeMaTU4ECKOr0o
MOJICIUPOBAHUS, TEOPETUUECKOTO
U SKCIIEPUMEHTAILHOTO
HCCIICIOBAHUS

V-OIIK-1 YMeTh: BEIIBIATH
€CTECTBEHHOHAYYHYIO CYIITHOCTh
po0JieM, BO3HUKAIOIINX B XOJIe
npodeCcCuOHATBHON IeATETHFHOCTH,
MIPUBJIEKATH JUJISI UX PELICHUS
COOTBETCTBYIOIIUHN (U3UKO-
MaTeMaTHYeCKH anmapar




B-OIIK-1 Bnanets:
MaTEeMaTHYCCKHUM aIlapaToM JiIs
pa3paboTKu MoJIeJIel MPoLeccoB U
SIBJICHUH, PEIICHHSI TPAKTUYCCKUX
3aa4 npodeccuoHaIbHON
JIEATEIHbHOCTH, HaBEIKAMH
HCIIOJIB30BAHMS OCHOBHBIX
001meu3nIecKux 3aKOHOB U
MIPHUHITUIIOB

1.2. Smanot popmuposanusn komnemenyuit 6 npouecce océoenusn OIl 6axanaspuama

KoMnoHeHTbl KOMIIeTEHIUH, Kak MpaBHiIo, (HOPMHUPYIOTCS TPU HM3YYEHUH HECKOJIbKHUX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOM CTEIEHU B Ipolecce NpoxoxzacHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENIbHOU paboThl oOydvarorierocs. Bemonnenne u 3ammura BKP sBisiroTcs Bugom ydeOHON
JeSITeIbHOCTH, KOTOPBIH 3aBepIacT mpouecc (OpMUPOBAHHSI KOMIETECHITUH.

Oranbl GOpMUPOBAHUS KOMIIETEHIIUU B MIPOLIECCE OCBOCHUSI TUCIUTUIUHBI:
- Ha4YaJdbHbIi 3Tam — Ha 3TOM dTane (QOPMHUPYIOTCS 3HAHHEBBIE M HHCTPYMEHTAIBHBIC OCHOBBI
KOMIIETCHIIMH, OCBaMBalOTCSI OCHOBHBbIE KaTeropuu, (opmupyroTcs 6a3oBble ymeHHs. CTyneHT
BOCTIPOU3BOUT TEPMUHBI, (DAKTHI, METOIbI, MOHATHS, IPUHIIUIIBI M IPABUJIA; peliaeT yaeOHbIe 3a1a9u
o o6pasiy;
- OCHOBHOM »Tan — 3HaHWS, YMEHHUS, HaBbIKM, obOecreuuBarouiyie (HOpMHUPOBAHHE KOMIIETEHLUHU,
3HAYUTENILHO BO3PACTAIOT, HO €lle He JIOCTUraloT UTOrOBBIX 3HaueHWU. Ha 3ToMm sTame cryneHT
OCBaMBaeT aHAJIUTHYECKHUE JAEUCTBHUS C NPEIMETHbIMU 3HAHUAMU [0 JUCUUIUIMHE, CIOCOOEH
CaMOCTOSITENILHO pelliaTh yueOHbIE 3a/1aul, BHOCS KOPPEKTUBBHI B aJTOPUTM JEHCTBUM, OCYILECTBISSA
KOPPEKIIHIO B X0J1€ padOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBeplIAIOIIMIi dTal — Ha 3TOM dTalne CTYACHT JOCTHraeT UTOTOBBIX MOKa3aTeNel Mo 3asBICHHON
KOMIIETEHIIMH, TO €CThb OCBAaWBAET BECh HEOOXOAUMBII 00BEM 3HAHUI, OBJIAIEBAET BCEMU YMEHUSIMU U
HaBbIKaMU B cepe 3asBieHHON komrieTeHIMH. OH cmocoOeH HCIOJIb30BaTh 3TH 3HAHUS, YMEHUS,
HAaBBIKU IPU PELLIEHUH 33a4 TOBBIIIEHHOMN CII0)KHOCTH U B HECTaHAAPTHBIX YCIOBHUSX.

Otanbl  QOpMHUPOBAHUS KOMIETEHIUH B XOJE OCBOCHHUS JAUCUHUILIMHBI
TemaTrueckoM rrane (cm. PTLT).

OTpaXXarwTCd B

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIIUAMH U OpMaMU KOHTPOJISI HX OCBOEHUS

Ne n/m HaumeHnoBanue
OIIeHOYHOTI'0 CpelIcTBa
TeKylleH 1
NPOMeKYTOYHOM

aTTecTalnuu

Kountponupyembie pa3nenbl
(TeMbI) TUCHUMITUHBI

Koa konTpoaupyemoii
KOMIIeTeHIuH /
NuaukaTop 10CcTHKEHUS
KOMIIETEHIIMH

Tekymas arrecramus, 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
«AHanuTHYeCcKas
TE€OMETPUS.

HpHMBIe " IJIIOCKOCTH

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

KP Ne 2, UJI3
«AHanuTnyeckas
TEOMETPUSI.

Kpusslie 2 mopsiaka

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

KP Ne 2

IIpomexyTouHasi arTecTanus, 1 cemectp

3a4€eT/dK3aMEH

3-YKE-1; YV-YKE-1; B-YKE-1

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

JK3aMeHAIlMOHHBIN OMjIeT




2. Onucanmne nmoka3aresieil M KpUTeprueB OLEHNBAHUS KOMIIETEHIIUIT HA PA3JIMYHBIX 3Tanax ux GopMUpoOBaHNsl, ONIMCAHUE IIKAJ OLlEHUBAHMS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPLI «3HATH», «KYMCTbH)»,

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

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

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 YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKJIAJHOTO XapaKTepa Ha OCHOBE U3Y4YE€HHBIX
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 X0poIo/
NPOOBUHYMOM YPOBHE & npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATU3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL 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 KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH 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 JUCUUIUTMHBI ompenensercs no tadnune. [Ipu 3ToMm cienyer moHUMaTh, YTO TpaHULA
MEXIY YPOBHSMHU JJisi KOHKPETHBIX pE3YJIbTaTOB OCBOCHHS 0Opa3oBaTEIbHON MPOTrpaMMbl 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. Meroauyeckne MaTepHaJibl, ONpeAesiomMe MPOUeAyPbl OLEHUBAHUSI 3HAHMIN, YMeHMId,
HABBIKOB M (MJIM) ONBITA AeSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3TAaNbI opMUpOBaHUS KOMIIETEHIUI

— HWrorosas arrecranus MO JUCUUIUIMHE SBJIAECTCS MHTErPaJbHBIM I10KA3aTelIeM KadyecTBa
TEOPETUYECKNX W TNPAKTUYECKUX 3HAHWNA W HABBIKOB OOYYAIONMXCSA MO TUCIHHUIUIMHE U
CKJIa/IBIBAETCSI U3 OLIEHOK, ITOJYYEHHBIX B XOJI€ TEKYILEH U IPOMEKYTOYHON aTTECTALIUN.

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

— IlpomexyTouyHas arrecTanMs NpeJHAa3HayeHa s OOBEKTUBHOIO MOJATBEPXKACHUS H
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
no3/jHee 8 Henenu ydyeOHOro cemectpa. Bkiiowaer B ce0si OLIEHKY MepONpHUsITHH
TEKYIIEro KOHTPOJIS ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromierocs Mo
paszzaenam/TemaM y4eOHON AUCHUILIUHBI ¢ 1 1o 8 Henento yueOHOro cemecTpa.

o koHTpoibHast 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 y4eOHON AUCHUILTUHBI ¢ 9 1o 16 Heneno yueOHOro ceMecTpa.

— PesynbraThl Tekymieil M IPOMEKYTOYHOW aTTeCTAlMM MOJBOJATCS IO IIKale OaulbHO-
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 KOHTpPOIBHAS 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 aTTECTALMS - 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 3aCUMTHIBACTCA, B IPOTUBHOM Cilydae OOyJaromuiics
JOJDKEH JIMKBUJIMPOBaTh IOSBUBLIYIOCS — AKaJeMHUYECKYIO 3aJ0JDKEHHOCTh 10 TEKylled HiIu
MPOMEKXYTOUHOW arrecTannud. MHUHHMMaNIbHOE KOJMYECTBO OaioB 3a TEKYIIyI0 aTTeCTaluio, B T.U.
OT/EJIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO aTrTecTaluio coctaBiser 60% ot
COOTBETCTBYIOLINX MaKCHUMAaJIbHBIX OAJIOB.

4. TunoBble KOHTPOJbHBbIE 33IaHUS MJIM MHbIe MaTepHajbl, HeOOXOAUMBIe /JIsi OLlEHKH 3HAHUH,
YMeHM, HABBIKOB



dopmMa 3K3aMeHANMOHHOT0 OMJIeTa

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJAEHUE BBICWIEIO OBPA30OBAHMUS

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

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pa3soBaHs
«HaryoHasIbHbIN MccrleoBaTeIbCKUM siepHbIN yHVBepcuTeT «MVIDVD»

(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-2-4=0

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

Cocmasumov napamempuyeckue ypasHeHus npamou

4. Bomnpoc (3amava/3aganue) s npoBepku ypoBHs ooydennoctu BJIAJIETH

Havimu paccmosanue om navana koopounam 00 HA0CKOCMU, NPOXoosauel uepe3 napaiienbhbie

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

CocraBurenb H.5. KinuimmoHT
(moamuce)

3aBenytomiuii kadeapoit/

HavYaJIbHUK OTIEJICHUS H.C. Camoxun
(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;

- IPOAEMOHCTPHUPOBATH YMEHHSI CAMOCTOSATEIBHOM paboThI ¢

JIUTEPaTypoi;
- YMETh CJIeNaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuaiy.

Xoporo CTylIeHT NOJIKEH:

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

- MPOJACMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUUECKUX MMOHATUH;
JIOCTATOYHO MOCJIEI0BATENbHO, FPAMOTHO U JIOTHYECKU CTPOITHO
u3JiaraTh MaTepHall;

- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B TUTEPATYPE;

- YMETh ClIeNaTh JI0CTaTOYHO 0OOCHOBAHHBIE BBHIBOIBI TI0 U3J1araeMoOMy

MaTepHany.
VY 10BJIETBOPUTETHHO CTyneHT noKeH:
24-29 - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3YYaeMOT0 MaTepuaa;

- II0Ka3aThb 06III€€ BJIaJICHUC MOHATUUHBIM arrmnapaTomM JUCHUIIINHBI,
- YMCTh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTypOfI n3jaracMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO IPOrpaMMOil yueOHyto
JUTEPaTypy.

HeynosnersopurensHo | CTyeHT IEMOHCTPUPYET:

23 u MeHbllIe - He3HAHME 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuana;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLHUIIINHBI;

- CYILIECTBEHHBIE OINOKY MPU U3JI0KEHUU Y4eOHOTro MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
M3J1araeMoro BOIPOCa;

- 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 OBPA3OBATEJBHOE YUYPEX/JEHUE BBICLHIETO OBPA3OBAHNUSA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

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

(IATD HUSTY MU®U)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

Hamnpasnenue 14.03.02 «SInepHble pu3MKa M TEXHOJIOTHID)
MOATOTOBKU

O6pa3OBaTCJH)Ha$I «AHHOBAIUOHHDbIE SIACPHBIC TEXHOJIOTIHHU»

IporpaMmma
JucuumimHa AHaJMTHYECKas TeOMeTpHs
BOIIPOCHI K DK3AMEHY

1. Bextops! u onepanuu Hajx HUMUA. KoMImaHapHOCTb, KOJUIMHEAPHOCTh BEKTOpOB. basuc. Koopaunarst
BEKTOpa B 0a3uce U ACUCTBUS C KOOPAUHATAMHU.

2. Ilpocteiimme 3a1auyn aHAIUTUYECKON T€OMETPHM: KOOPIMHATHI BEKTOPA, JeJIEHUE OTpe3Ka B JaHHOM
OTHOILIEHUHU Pa300paTh, KOOPAUHATHI LIEHTPa Macc.

3. Cucrembl KOOpJIUHAT: AeKapTOBa NPSIMOYTOJIbHAs, MOJIIpHAst, IMIIMHAPHYEcKas, chepuyeckas.

4. Tlpoexuus BekTopa Ha ock. CBoiicTBa nmpoekiuu. Hampapisronime KOCUHYCHI.

5. CkansgpHOoe NpOU3BEJIEHUE BEKTOPOB (OMpEleleHHEe, CBOMCTBA, BBIPAKEHHUE B MPSIMOYTOJbHBIX
KOOpJUHATax).

6. Omnpenenutenu 2 1 3 MOPSIKOB

7. BektopHOoe mpoU3BEICHUE BEKTOPOB (OMpe/eNeHHe, CBOWCTBA, BBIPAKEHUE B MPSIMOYTOJIbHBIX
KOOpJUHATAaXx).

8. IlpunoxxeHHss BEKTOPHOTO MPOU3BEIEHUS: BBIYMCICHHUE IUIOMIAN TPEYroJbHUKA (Ha TJIOCKOCTH U B
MIPOCTPAHCTBE).

9. CwmemaHHoe TpOU3BEICHHE, CBSA3b C O0BEMOM TMapajjieNienuIe/a, BbIpaKeHHE B KOOpAWHATAaX.
Brruucnenune o0bema TeTpasipa.

10. /IBoitHOE BEKTOPHOE IMPOU3BEICHHE.

11. IIpeoGpa3oBaHue 1EKAPTOBBIX MPSIMOYTOJbHBIX KOOPAUHAT Ha MJIOCKOCTH (ITOBOPOT U MapajiebHbII
MIEPEHOC).

12. VpaBHeHMs TMHUN U TIOBEPXHOCTEH: SIBHOE M MapaMeTpHuecKoe 3a7aHue. Anredpanyeckue JUHUU U
noBepxHocTu. Teopema 00 HTHBApUAHTHOCTH MOPSIKA.

13. [InockocTes B mpocTpaHcTBe. PasnnuHble BUABl ypaBHEHHH: oOlee ypaBHEHHE, ypaBHEHHE IIO
BEKTOPY HOpPMaJM M TOYKE, YPaBHEHHUE IO TPEM TOUYKAM, YPaBHEHHUE B OTpe3Kax, lTapaMeTPpUUECKHE
YpaBHEHHS.

14. HenonHble ypaBHEHHUSI IJIOCKOCTH.

15. HopmanbsHoe ypaBHEHHE IJIOCKOCTH. PaccTosiHue OT TOYKM 10 MiIOCKOoCTH. OTKIOHEHHE TOYKU OT

TIIIOCKOCTH.
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16.

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

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

IIJIOCKOCTBIO.

17.
18.
19.
20.

21.

22,
23.
24,
25.
26.

[Tpsimas Ha mockoctu XOY. Bee ypaBHeHuUs U cBOCTBA.

Paccrosinue oT TOUKM 10 IPSIMOM U PACCTOSIHUE MEXKTY CKPEIIMBAIOILUMHUCS IPSIMBIMH.

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

VYupouienue o011ero ypaBHeHUsI KpUBOIl BTOPOTo MOpsiiKa IMyTeM MOBOPOTa OCel W MapajuiebHOrO
nepenoca. Kiaccugukanus KpuBbIX BTOPOTro HOPSAKA.

Onnunc, runepbosa, mnapaboma. JupekropualbHOE  CBOWMCTBO.  OJKCICHTPUCHTET. BBIBOJ
KaHOHMYECKHUX YpaBHEHUH (1151 3JUIHIICA U TapaboJIbl).

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

KacarenpHble K 35unncy, runepbose u mapadore.

OnTHyeckue CBOMCTBA 3JUIUIICA, TUIIEPOOIIBI, TapadoIbl.

Hekortopeie Buabl moBepxHOCTeH BTOporo mnopsaka. McciaemoBanue (opMbl MOBEPXHOCTU 10
KaHOHMYECKOMY YPaBHEHUIO METOJOM CEUCHUM.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaunumoHanpHBIH HCCAEAOBATEINbCKUN AA€pHBIN YHUBepcuTeT « MUDHU»

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

(VIATD 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 3ajaHuil )it KOHTPOJIbHOM padoThI 1

Bapuanr 1.

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

2. | Ilans! BekTOpbl d = {4,~2,—4} u b = {6,~3,2} . Berancauts (G +b)>.

3. Bekropsl 8, b, C, oOpasyromue JieByro TpOWKY, B3aUMHO TEPIEHIUKYISPHBI. 3Has, 4TO
JUIMHBI 3TUX BEKTOPOB pPaBHbI COOTBETCTBEHHO 3, 4 M 5, HAMTU CMEIIaHHOE NMPOU3BEICHUE

(b,d,c).

4. | Haiitu Bextop X, KoyumHeapHblii Bekropy a=9{21—1}u ymoBieTBOpAMOIIMNI YCIOBUIO

(X,8) =3.

5. | Haiitn mpoekmmio Bexropa S ={1,2,3} Ha 0Cb, COCTABISIOLIYI0 ¢ KOOPAHHATHBIMH OCSIMH
paBHBIC TYIBIC YTJIbI.

6. | Haust nBa Bekropa a={11102} u b=1{4,0,3}. Haiitu BeKTOp €AUHWUYHOW JTHHBI
NEePIEeHIUKYJISIPHBIA ’TUM BEKTOpaM M 00pa3yIoluil ¢ HUMU IPaBYIO TPOUKY.

7. | Jausr Bepummubl Tpeyronbauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiitu ero miomanp u
BBICOTY, ONYIIEHHYIO M3 BEPUIHHEI B.

Bapuanr 2.

1. | lans! BepmuHbl Tpeyroiabuuka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenure ero yroi mnpu
BEpUIMHE B.

2. | Ians Bextopst @ ={4,—2,~4} u b ={6,-3,2}. Bsruncmuts (28—3b,a+2b).

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

4. BekTopel du b B3auMHO mepHeHIMKYJSIPHBI, WX JUTHHBI PaBHBI COOTBETCTBEHHO 5 U 0.

12



Brruucints ”25 - 6,26 - ﬁJ :

Haiitu npoekuuto BekTtopa S = {\/E ,—3,~5} Ha 0Ch, COCTaBIIIONIYI0 C KOOPIMHATHBIMHU
ocsimu Ox u Oz yrie1 45° 1 60°, a ¢ oceto Oy — OCTpBIN yrodi.

Breranciute 00beM TeTpasnpa ¢ BepmmHamu A(1,2,3), B(9,6,4), C(3,0,4), J1(5,2,6), a Takxke
€ro BBICOTY, ONMYIICHHYIO U3 BepIIHHEI /],

ABC/] — tpanenusi. OcaoBanusi 4/] u BC otHocsTcst kak 3:2. Beipa3suths BekTop /B uepes
BeKTOppl a=BAun b= C/.

Bapuant 3

Hano A(1,2), C(9,7). Haiitu koopauHatel TOYKU B, aensiiei oTpe3ok AC B OTHOIIECHUH 2:3,
CUUTAs OT BEPIIUHBI 4.

Jlaubl BekTOpHI @ = {4,—2,~4} u b = {6,~3,2} . Boranciuts (d+b,a—-2b).

Bekropsr @, b, C, obpasyiomue mpaByio TPO#Ky, B3aHMHO MEPICHANKYIISAPHBL. 3HAs, YTO
JUIMHBI 3TUX BEKTOPOB paBHbl COOTBETCTBEHHO 4, 5 M 6, HATH CMELIaHHOE MPOU3BEICHUE

(b,3,c).

Jlaubl  BekTopl 4 ={4,-2,~4} u b =1{6,-3,2}. HaiiTH KOOPAMHATH BEKTOPHOIO

MIPOU3BECHUS l2§ + 6, BJ

Haubl nBe touku P(-5,2) m H(3,1). Haiitu npoekuuto Bekropa PH Ha ocbh, KOTOpas

3
cocraBisieT ¢ ocbto Ox yron arctg 2

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

[TpoBepuTh, KOMILTAaHAPHBI JTU BeKTOphl @ =(6,-18,12), b= (-8,24,-16), ¢ =(8,7,3). B ciyuae
TI0JIOKUTEIBHOTO OTBETA, BBIPA3UTh OJIMH M3 BEKTOPOB Y€PE3 OCTAJIBHEIE.

Bapuanr 4

Hano A(1,2,3), B(3,1,0), C(2,4,5). HaiiTu xoopAHHATHI TOYKH MEPECEUEHUs] MEIUaH ITOTO
TPEYTrOJIbHUKA.

Janbt Bektopsl @ ={4,—2,—4} u b ={6,-3,2}. Beruucnuts (a—b)°.

Jlausr Bektopel d=(2,3), b=(3,5u ¢=(-13). Onpenenuts, mp¥ KakoM 3HAYCHHH

napamerpa K Bektop a + kb OyIleT KOJUTMHEapeH BEKTOPY C .

Bektopel du b B3aMMHO TeprHeHANMKY/SPHBI, MX JTHHBI PaBHBI COOTBETCTBEHHO 3 u 7.
Beruucnurs ‘[23 -3b,2b —35] .

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

Haiitu npoekimio Bekropa S ={4,—3,2} Ha 0Cb, COCTaBISAIONIYIO C KOOPAUHATHBIMA OCSIMH
paBHBIE OCTPBIE YIJIbL.

Hanbl Bepmmubl TpeyroiabHuka A4(1,-1,2), B(5,-6,2) u ((1,3,-1). Haiitu ero BbicoTy,
ONYIIEHHYIO U3 BepIINHbI B.

Bapmuanr S.

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBnsitoTca cepeiMHAMU CTOPOH HEKOTOPOTO
TpeyroiabHuKka. HailiTu KoopiMHaThl BEPIIMH 3TOI0 TPEYTroJIbHUKA.
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Jlaubl BekTopsl @ = {4,—2,—4} u b = {6,-3,2} . Borunciuts (23 —b)?.

Jlausr Bextopsr  ={4,—2,~4} u b ={6,~3,2}. Beruucmurs [2d—3b,a+20].

Haiitu Bektop X, KosumMHeapHbli Bektopy a={2,—1—1}u ymoBiaeTBOPSAIOWIUI YCIOBUIO

(X,d) =3.

Jaubr aBa Bexktopa a=9{3-15} u b={1,2,-3}. Haiitu BekTOp X NpU YCIOBUH, YTO OH
nepreHauKyspen ocu Oz u yaosiersopser yeiaosusam (X,a) =9, (x,b)=-4.

Breranciute 00beM TeTpasnpa ¢ BepmmHamu A(1,2,3), B(9,6,4), C(3,0,4), J1(5,2,6), a Takxke
€ro BBICOTY, TPOBEJICHHYIO U3 BEPITUHBI A.

ABCJ/] — tpanenusi. OcaoBanust 4/] u BC otHocsTcst kak 2:1. Beipasuts BekTop /B uepes
BeKTOppl a=BAn b= C/.

Bapuanr 6

Jansl BepmmHbl Tpeyroibauka A(-1,-2,4), B(-4,-2,0), C(3,-2,1). Onpenenute ero yroy mnpu
BepIuHe B.

Jlaubl BekTOpsI @ = {4,—2,—4} u b = {6,~3,2} . Borancmuts (A+b,a—2b).

Bektopsr @, b, C, obpasyromiue JieByl0 TPOWKY, B3aUMHO HEPICHIUKYISAPHBI. 3Has, YTO
JUTUHBI 3TUX BEKTOPOB PaBHBI COOTBETCTBEHHO 3, 4 W 5, HAWTH CMEUIAHHOE MPOU3BEICHUEC

(fi,b,a).

Jlanbl BekTOpsI @ = {4,—2,—4} u b = {6,~3,2} . Bbruuciauts [é +2b,a —BJ

BekTop X, koutiHeapHbIi BekTopy y = (6,-8,-7.5), 006pasyeT octpblit yroiu ¢ ocbto Oz. Haiitu
€r0 KOOPJMHATHI, €CIIH U3BECTHO, 4TO ero jiuuHa 50.

[TpoBepuTh, KOMIUTaHapHBI Ju Bektopbl d =(6,4,2), b= (-9,6,3), ¢=(-3,6,3). B ciyuae
MOJI0KUTEIIBHOTO OTBETA, BBIPA3UTh OJIMH U3 BEKTOPOB Yepe3 OCTAIbHBIE.

Haiitn mnomane Tpeyronsauka A(1,2,3), B(2,3,4), C(0,2,2) u ero BbICOTY, MPOBEICHHYIO U3
BepinHbl C.

Bapuanr 7

Hano A(1,2,3), C(9,7,-2). Haiitu koopaunate! Touku B, nemnsiieit otpe3ok AC B OTHOIICHUN
3:2, cunTas OT BEpUIUHBI A.

Jausr Bekropsl & ={4,—2,—4} u b ={6,—-3,2}. Bbruuciurs yroyn Mexay BEKTOpaMH.

Jlaubl  BekTopbl 4 ={4,-2,—4} u b =1{6,-32}. HaiiTu KOOPAMHATH BEKTOPHOIO

MIPOU3BE/ICHUS l2§ + 5, BJ

Jlans! BekTopE! @ = {4,~2,~4} u b = {6,-3,2} . Haiitu i3 , (24 —3D).

Jlansr Bextopsr d ={4,~2,—4} u b ={6,—3,2}. Bomucmurs [[2d-3b,a],b].

Hanwl Beprmubl Tpeyronsauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiiti ero miomaap u
BBICOTY, POBECHHYIO U3 BepunHbI C.

JlaHbl BeKTOpHI &, bu ¢ , obpasyromue monapHo yriel 120°. J[MHHBI 3THX BEKTOPOB

paBHbI cooTBeTcTBeHHO 1,2 1 3. Haiitu nmay Bektopa d+b +C.
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BapuanTt 8

Jano A(1,2), C(4,5). Haiitu xoopauHaTel Touku B, ecnu n3BECTHO, 4TO AB =—3BC .

Jlaubl Bektopel d=(2,3), b=(3,5u ¢=(-13). Onpeneauts, mpu KakoM 3HAYCHHHU

napameTpa K BexkTop d + kb OyJeT KOJUIMHEAPEH BEKTOPY C .

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

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

Haiitu BekTop X, 3Hast, 4To OH nepreHauKyisiper Kk Bekropam a ={2,3-1} u b={1,-2,3} u
ynoBieTBopser yciaosuo (X221 — j+K)=-6.

Hanbl q8e Touku A(3,-4,-2), B(2,5,-2). Haiitu npoekuuto BekTopa AB Ha 0Ch, COCTABIISAIOLIYIO
¢ koopauHatHbIMU ocsiMu Ox u Oy yruiel 60° u 120°, a ¢ ocbto Oz - Tynoi yro.

Borauciuts 00beM TeTpadapa ¢ Beprmnamu A(1,2,-3), B(9,6,4), C(3,0,3), J(5,2,5) u ero
BBICOTY, TPOBEJICHHYIO U3 BEPIIMHBI B.

Bapuant 9

Hano A(1,2), B(3,1), C(4,5). Touku A, B u C sBusitoTcs cepeiMHaMU CTOPOH HEKOTOPOTO
TpeyroiabHuKa. HaiiTh KOOpIMHATHI BEPITUH 3TOTO TPEYrOJILHUKA.

Jlaubl BekTopsl @ = {4,—2,—4} u b = {6,-3,2} . Boruncuuts (G+b)>.

Bektoper d, b, C, obpasyromiue JeBylO TPOHKY, B3aUMHO MEPIECHANKY/ISIPHBI. 3HAsA, 4TO
JUIMHBI 3TUX BEKTOPOB paBHbl COOTBETCTBEHHO 3, 4 M 5, HAMTH CMELIaHHOE MPOU3BEICHUE

(b,a,c).

Haiitu BexTop X, KomHeapHbiii Bekropy a={21—1}u yn0oBIETBOPAIOLIMI YCIOBUIO

(%,d)=6.

Haiitu npoekiuio Bektopa S ={4,—3,2} Ha 0Cb, COCTaBJISIOIIYIO C KOOPJMHATHBIMU OCSIMHU
paBHBIE TYTIbIE YTJIBI.

Haubr nBa Bektopa a={11102} u b=1{4,0,3}. Haiitu BexkTOp €AMHUYHOWH IJIHHBI
NEePNEeHIUKYISIPHBIA ’TUM BEKTOpaM M 00pa3yIoluil C HUMU IPaBYIO TPOUKY.

Haunwl Bepmubl Tpeyronpauka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiiti ero miomanap u
BBICOTY, IIPOBEICHHYIO M3 BEPLIMHBI 4.

Bapuant 10

Hano A(-1,2), C(9,-6). HaiiTi koopauHATHI TOUKU B, nensiieii otpe3ok AC B oTHOImeHHU 1:3,
CYMTAasi OT BEPIIUHBI 4.

Jlaubl BekTopsl @ = {4,—2,—4} u b = {6,~3,2}. Boruncnuts (3+b,a—2b).

BekTopsr @, b, C, oOpasymomue mpaByo TPOiKy, B3aUMHO MEPICHANKYIISPHBL. 3HAs, YTO
JUIMHBI 3TUX BEKTOPOB PaBHBI COOTBETCTBEHHO 4, 5 M 6, HAUTU CMEIIAHHOE NPOU3BEICHUE

(b,3,c).

Jlaubl  BekTopbl 4 =1{4-2,—4} u b =1{6,-32}. HaiiTu KOOPAMHATH BEKTOPHOIO

MIPOU3BE/ICHUS l2§ + 5, BJ

Hanbl nBe touku P(-5,2) u H(3,1). Haiitu npoekuuio Bekropa PH Ha 0Cb, KOTOpas

3
cocrtasisieT ¢ ockto Ox yron arctg 2

Janbl Beprmabl TpeyromsHuka A(1,-1,2), B(5,-6,2) u C(1,3,-1). Haiiti ero miomamp u
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BBICOTY, IPOBEJICHHYIO U3 BEPLINHBI 4.

7. | IIpoBepuTh, KOMILIAHAPHBI I BekTops! d =(6,-18,12), b = (-8,24,-16), ¢ =(8,7,3). B ciyuae
TIOJIOKMTEIILHOTO OTBETA, BHIPA3UTh OJIMH U3 BEKTOPOB Y€PE3 OCTANIbHBIE.

0) KpUTEepUHU OIICHUBAHUS KOMIICTCHIUH (pe3y/IbTaTOB):

KonrponbHast paboTa cuyMTaeTcss BBIIOJHEHHOW, €CIIM MPAaBUJIBHO PEHICHBl KaKk MHUHMMYM 4 3amgadu

(momydeno 18 6atoB u BhIIIIE).
B) OINHCAHUE IIKAJIbI OICHUBAHUSI:

Bce PELICHHBIC 3aJlaHUA B KaXKIOM BapUaHTEC CyMMApHO OLCHHBAKOTCSA 30 Gamnamu: KaXXJ10€ U3 IEPBBIX

[ITH 3aJaHui OlleHUBaeTCs B 4 0aJlIOB, OCIEAHNE ABE — 5 0aJIIOB.

Ounenka Kpurepun oneHkn

OTan4yHO CymMma 0ajuIoB pelIeHHBIX 3a71a4
¢ 25 no 30 6amioB

Xopoiio CymMa 0ajuIoB pelIeHHBIX 3a1a4

¢ 19 no 24 6amioB

Y 10BIETBOPUTEITHLHO Cymma 0asioB peuieHHbIX 3a7a4
¢ 15 no 18 6amoB

HeynosnerBopurensho | Cymma 0aiioB pelIeHHbIX 3a/1a4
¢ 0 no 14 6amnoB
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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)

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

KomiuiekT 3agaHuil 1J151 KOHTPOJIbLHOU PadoThI 2

BAPHUAHT 1

IIpsimMas 3a1aHa Kak MepeceyeHune IByX INOCKocTe X+Yy+z=1, x—y+z=0.

Hanncars kKaHOHMYECKHE YpPaBHEHUS ITOU MPSIMOM.

x-1 y-2 2 X Yy z .
Jlexar nu nipsiMbie T =——=— U —=-=— BOJHOU IJIOCKOCTHU?

1 O 1 1 2

Haiiti koopAHHATHI TOUKH, CAMMETPUYHON qaHHOU Touke M(1,1,1) OTHOCHTENBHO TIIIOCKOCTH
X+y+z=2.

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

CocrtaBuTh ypaBHEHMs CTOpOH TpeyroibHuka ABC, ecnu nansl ogHa u3 ero BepuimH A(l; 3) u
ypaBHeHHsI IBYX Mearan X —2Y+1=0wu y — 1=0.

v 2 vy
CocTaBuTh YpaBHCHUEC NIPAMOU, KOTOpass KaCacTCA Hapa6onL1 y =8x u napajjiejibHa IMpAIMOUu

x+y—-3=0.

BAPHUAHT 2

IIpsimMasgs 3agaHa Kak IIepecedyeHHe JABYX IUIOCKocTell X+Yy—z=0, 2x+y=1. Hanucare
1apaMeTPUUECKHUE YpaBHEHHUS STON MIPSIMOH.

x y-1 z x y-1 z-1 .
JIexxat mu npsamMpIC —=——=— WU —=—"—"=—— B OJHOU IUIOCKOCTH?
0 2 1 1 2 0

X
Haiitu koopaunats! npoekuuu Touku M(0,0,1) Ha mpsimyro 1 = ry = 1

CocTaBuTh ypaBHEHHsI CTOPOH TPEYroJbHUKA, €CIIM JaHbl OJHa U3 ero BepmuH B(—4; —5) u
ypaBHEHHUS OBYX BBICOT SX + 3y —4=0u 3X +8y + 13 = 0.

B tpeyroasauke A(0,0,0), B(1,0,1), C(2,2,2) HailTH KOOpAWHATHI OCHOBAHHS BBHICOTHI,
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IIPOBENEHHON U3 BEPIIKHEBI B.
x> 2y?
CocTaBuTh ypaBHEHHUs KacaTEJIbHBIX K JJUIUICY 0 + N 1, napagnenbHBIX MPSIMOU
3X+2y+7=0.
BAPHUAHT 3

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

x-1 y+2 z-5
= = I/I
-3 4

Haiitn kocuHycC yria Mexay npsMbIMU

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

Haiitu paccrosaue ot Touku M(0,0,0) no npsamoin XT_l = yTH' = % .

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

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

2 2
CocraBuTh YpaBHCHUA KaCATCIIbHBIX K JJIJIUIICY % + ? =1 , ICPIICHAUKYJISIPHBIX K HpHMOﬁ

2x—2y—-13=0.

BAPUAHT 4

Hanucate ypaBHeHHME IJIOCKOCTH, mpoxonsuied uepe3 Touky M(1,2,3) meprneHIuKyIspHO ABYM
MIIOCKOCTSIM 3x -2y +2-1=0, 3x+2y+2z-2=0.

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

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

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

B tpeyronsuuke AC nansl: ypaBHeHue croponbl AB: 5x — 3y + 2=0, ypaBHeHus BbicoT AM: 4x —
3y+1=0u BN : 7X + 2y- 22 = (. CocTaBUTh YpaBHEHUS IBYX APYTHX CTOPOH ITOTO TPEYrOJIbHHKA.

2 2

y

N3 Touku C(-1,-7) npoBeieHbI KacaTelabHbIe K runepoose 6 16 1. CocTaBuTh ypaBHEHHS 3TUX

KacCcaTCJIbHBIX.

BAPHUAHT 5

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

= u .
2 -3 3 3 -2 -1

JlaHbl 1Be MIOCKOCTH 2X + 2y - Z =1, 2X - 2y + z = 3. CocTaBUTh YpaBHEHUS IJIOCKOCTEH, IEISIINX
MOM0JIaM JIByTpaHHbI€ YTJiibl, 00pa30BaHHbIE TaHHBIMH MJIOCKOCTSMHU.

Haiiti KooparHATHI TOUKH, CUMMETpUYHON JaHHOM Touke M(1,1,1) OTHOCUTENBHO MIIOCKOCTH
X—y—z=1.
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x-1 y+1 z-7
-3 3

Haiitu yron mexnay npsiMmoin U IIJIOCKOCTBIO X + Y +Z =1.

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

2 2

y

X o
CocTaBUTh ypaBHEHUS 3TUX KacaTeJIbHbIX K runepoonse — —-— =1, NepneHaUKyISIpHbIX K NPIMOi

4x + 3y -7 =0.

BAPHUAHT 6

2Xx+3y-2-4=0

CocTaBuTh mapaMeTPpUUYECKOE YpaBHEHUE MPAMOM
3x-5y+2z+1=0

Hanucats ypaBHEHHMsI IJI0OCKOCTEHN, OTCTOSALIMX OT IJIOCKOCTU G:x+ty+z=3 Ha
paccTosHuu 3.

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

y+7 z2-2

X
Haiiti xoopaunate! npoekuuu Touku M(2,-1,3) Ha npsiMmyto 3 = c >

CocraBuTh YpaBHEHHUSI CTOPOH TPEYTOJIbHHKA, €CIIN IaHbl OJHA U3 ero BepmnH B(—4; —5) u
ypaBHEHHUsI IBYX BbICOT SX +3y —4=0u3X+ 8y + 13 =0.

o 2 o
CocraBuTh ypaBHEHHE IPSAMOM, KOTOpas KacaeTrcs mapabonsl  y° =8x W mapajuienbHa IpsSMON
2x+2y+1=0.

BAPUAHT 7

CocTaBuUTh ypaBHEHHE IUIOCKOCTH, MNpoxonsmield uepe3 Touky M(1,2,-3) mepneHauKymnspHO
x-1 y+1 z-7

pAMOi =
P 2 -3 3
- - -1 z-—
JlaHbl IpsiMbIe Xte_ ¥ Z—l U x=3 Y-z ! . Ilpu xakom 3HaueHuu | oHu
2 -3 4 I 4 2
MepeceKarnTcs?

Haiiti yron Mexay IUIOCKOCTAMH X+2Y+2z+3=0u Xx—2y+2z-5=0.

CocTaBuTh YpaBHCHUA HJ'IOCKOCTGfI, ACIIINUX ITOIIOJIaM YTJIbI, 06paSOBaHHLIe IUIOCKOCTSIMH 2X + y
-z=1 2x-y+z=1

Jlaub! 1Be Bepinunbl Tpeyroibauka A(—10; 2) u B(6; 4); ero BeICOTHI mepecekaroTest B Touke N(5;
2). OnpenenuTh KOOPAMHATHI TpeThell BepinHsbl C.

CocTaBUTh ypaBHEHHE DIUIUIICA, €CIIA U3BECTHBI €ro dKCIEHTpHCUTET & = 05, doxyc F(2,0)

¥ ypaBHEHHE COOTBETCTRYome aupextpucer X — Y = 0.

BAPUAHT 8

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

Haiitu npoexkiuto Touku C(3,-4,-2) Ha psIMYIO

HaiiTi koopiMHaThl TOUKH, CAMMETpUYHON JaHHOM Touke M(1,1,1) OTHOCUTENBHO MIIOCKOCTH
x+2y+z=0.

Hanucars ypaBHEHUS INIOCKOCTEN, OTCTOSIIIUX OT INIOCKOCTH x+y+z=3 Ha
paccTossHuu 6.
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x-1 y+2 z-5
-3 4

Jlexat v ipsiMbIe nu X=3t+7, y=2t+2, z=-2t+1 B ogHOI TUIOCKOCTHU ?

Breranciuts 006EM Ky0a, IBe rpaHH KOTOPOTO PACTIONOKEHBI HA IVIOCKOCTIX  2X +2y - Z =1,
AX + 4y - 22 = 4.

HEeHTpa, GOKYCOB U YpaBHEHUS TUPEKTPUC

4x2 4 32 — 8x -+ 12y — 32 =0

Jano ypaBHeHue KpuBoil 2 mnopska. [IpuBecTH K KaHOHMYECKOMY BHJY, HAWTH KOOpPIMHATHI

BAPUAHT 9

IIpsimast 3amaHa Kak IEepecedYeHHE MABYX IUIOCKOCTEH X-—2y+3z=4, 3x+2y-5z=4.
Hanncars kaHOHMYECKHE YpaBHEHUS ITOU NPSIMOM.

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

Hanwucath ypaBHeHHME OWCCEKTPHCHI yIJia TPEYrOJbHHMKA TPH 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) 1o npsimoit 0 = yT = 1
CocTaBuTh YpaBHEHHE IIJIOCKOCTH, IPOXOASIIEH Yepe3 TOUKY M(1,2,-3) u npsimyro
x-1 y+1 z-7
2 -3 3

Hano ypaBHeHue kpuBoil 2 nopsaka. [IpuBecTn kK KaHOHUYECKOMY BHlY, HAUTH KOOPJIMUHATHI
LEHTpa, OKYCOB, YPAaBHEHUS TUPEKTPUC U ACUMIITOT

16x2 — 94?> — 64x — b4y — 161 =0

BAPHUAHT 10

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

. x-1 y+2 z-5
Haiiti xocuHyc yria Mexay npsMbIMU > = 3 = 4 u X=3t+7, y=2t+2, z=-2t+1.

. . o X=1 y+1
Haiitu paccrosnue ot touku M(0,0,0) no npsmoit TN =——=

z
0 3

Haiitu Ha ocu Z TOYKy, paBHOYAAJIEHHYIO OT JBYX IUIOCKocTel: 2Xx +2y +z=1 u 2x-2y—2Z
=5.

2X+3y—-z-4=0
3Xx—-5y+2z+1=0

CocTaBUTh MapaMETPUUYECKUE YPABHEHUS MPSIMOI

2 2
10 5 X Y —1
N3 Touku A(?’E) MpoBeIeHbI KacaTeabHbie K ayumuncy —< T~ =1, CocraBuTh ypaBHEHHUS

20 5

OTUX KaCaTCJIbHbIX.

0) KpUTEepUHU OIICHUBAHUS KOMIIETSHITNH (pe3yIbTaTOB):
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KontponbHast paboTa cuMTaeTcss BBIIOJHEHHOM, €CIIM MPaBUJIBHO PEIICHBl KaKk MHUHMMYM 4 3amgayu
(momydeno 18 6ayioB U BHITIIE).

B) ONMCAHUE IIKAJIbl OLCHUBAHMUS:
Bce peniennsie 3a1aHus B KaKJI0M BapUaHTe CyMMapHo orleHuBaroTcs 30 Oayutamu: Kaxaoe U3 3aJaHui
OLICHUBACTCS B 5 OaJlIOB.

OuneHka Kpurepum ouenkn

OT1iinyHO Cymma 0ajuioB pelIeHHBIX 3a7a4
¢ 23 no 25 6auioB

Xopouio Cymma 0ajuioB pelIeHHbIX 3a1a4
C 19 no 22 6amioB

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

HeynosnersopurensHo | Cymma 0ajioB pelIeHHbIX 3a/1a4

¢ 0 no 14 6auioB
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