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Ob6aacTb NnpuMeHeHU I

®onpn ouenoynsix cpencts (POC) — sBusercs 00s3aTENbHBIM MPUIOKEHUEM K paboueit
nporpaMMe JUCHUILIHNHBL «JIuHeliHas anreOpa» u o0ecrnednuBaeT MPOBEPKY OCBOCHUS TJIAHUPYEMBIX
pe3ynbTaToB 00y4YeHUs: (KOMIETEHIIMA W UX WHIWKATOPOB) IMOCPEACTBOM MEPONPHUSATHN TEKYIIEH H
MPOMEKYTOYHOW ATTECTALUU MO TUCIUILINHE.

Hesn 1 3a1a4u GoHIA OLICHOYHBIX CPEACTB

Ilenpto @DoHIA OIEHOYHBIX CPEICTB SBJSIETCS YCTAHOBJIEHHE COOTBETCTBHSI  ypPOBHS
MOJTOTOBKM OOydYaroImuUXcsl TpeOOBaHMAM (eepasbHOro0 TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHJapTa.

Jng pocTikeHuss mocraBieHHONW 1end @OOHIOM OIEHOYHBIX CPEeACTB MO AMCHUIIIMHE
«JIuneitnas anredpa» pemaroTcs ClIeIyOIIMe 3a1a4u:

— KOHTPOJIb M YIpaBlieHHE MPOILEecCOM MPUOOpEeTeHUs OO0y4arouMMHCS 3HAHUM, YMEHUU U
HABBIKOB, IPETYCMOTPEHHBIX B paMKax JaHHOW AU CIHUILTUHBL

— KOHTpPOJIb U OL[€HKA CTENEHU OCBOEHMS KOMIIETEHIINH, IPEAYyCMOTPEHHBIX B paMKax JaHHOU
JUCLUIUINHBL;

— obecriedyeHne COOTBETCTBMS PE3yJIbTATOB O0ydeHHs 3ajadam Oyayuiell mpodeccuoHaabHOU
JIeSITEIbHOCTU 4Y€pe3 COBEPILEHCTBOBAHUE TPAJULIMOHHBIX M BHEIPEHHE HHHOBAIIMOHHBIX METOJOB
o0yueHusi B 00pa30BaTeIbHBINA MPOIECC B paMKaX JaHHON AUCIUTUIMHEI.



1. llepedyensb MUIAHHUPYEMBIX Ppe3yJbTATOB O00Y4YeHHs] MO JHCIHUILINHE,

IUIAHMPYEeMbIMH Pe3yJIbTATAMU 0CBOEHHUSI 00pPa30BaTe/IbHOM MPOrpaMMbl

1.1. B pesynbsrare ocBoenusi OIl GakamaBpuara oOyqaronuiicss T10HKEH OBIAACTh CICAYIOIIMMHI
pe3yJibTaTaMHu 00Y4EeHHMS 10 1M CLUIUIUHE:

Kon
KOMIIeTeH M

HaumeHoBaHue KOMIIETCHIIUU

Koa u HaumeHnoBanue
HHAUKATOPA 10CTUKEH U
KOMIIeTEeHIIMH

YKE-1

CriocoO€eH MCITOJIB30BaTh 3HAHUS
CCTCCTBCHHOHAYYHbBIX AU CHUILIINH,
MNPUMCHATH MCTO/bL
MAaTEMATHYCCKOI'O aHaJI13a U
MOJIETTHPOBAHMS, TEOPETUIECKOTO U
BKCHepI/IMCHTaJIBHOFO HCCJICAO0BaAHUA
B IIOCTaBJIEHHBIX 3aJa4ax

3-YKE-1 3HaTh: OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JH CITUTUINH,
METOAbI MATEMATHYECKOI0 aHaIn3a
U MOJEITUPOBAHMUS,
TEOPETUYECKOro U
AKCIIEPUMEHTAJILHOT O
HACCJIEI0BaHUs

V-YKE-1 YMeTh: ucrmoan30Bath
MaTeMaTU4YECKHE METObI B
TEXHUYECKUX MTPUIIOKCHUSX,
paccUuTHIBATh OCHOBHBIE
YUCIIOBBIE XapaKTePU CTUKH
CIIyYaiHBIX BEJTUYHH, pEIIaTh
OCHOBHBIE 33/1aUH
MaTeMaTHYECKOMU CTATUCTHKHU,
pelaTh TUIIOBBIEC PACUETHHIC
3a7a4n

B-YKE-1 Bnagets: MmeTogamu
MaTEeMaTHYECKOI'0 aHajIu3a U
MO POBAHUS; METOAaMHU
pelieHus 3aa4 aHajiu3a 1 pacuera
XapaKTePUCTUK PU3NYECKUX
CHCTEM, OCHOBHBIMU TIPUEMaMH
00pabOTKH KCIIEPUMEHTATBHBIX
JAHHBIX, METOJJaMH Pa0OTHI C
MPUKJIATHBIMU ITPOT PAMMHBIMHU
MPOAYKTaMHU

OIIK -1

Cnoco0eH MCIoab30BaTh OA30BEIE
3HAHHS €CTECTBCHHOHAYYHBIX
JUCIMILIMH B PO (eCCHOHATbHON
JESITCIIbHOCTH, IPUMEHSTh METO/IbI
MaTeMaTHYECKOro aHaIn3a U
MO/JICTTHPOBAHMS, TCOPETHY ECKOT O H
AKCIEPUMEHTAIBHOI0 HCCIIEIOBAHUS

3-OI1K-1 3HaTh: 0a30BBLIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JH CITUTIINH;
OCHOBHBIE MATEMATHYECKHE
3aKOHBI; OCHOBHBIC (PH3UYECKUEC
SIBJICHUSL, TIPOLIECCHI, 3aKOHBI U
T'PAHMIIBI UX IPUMEHUMOCTH;
CYIITHOCTh OCHOBHBIX XUMHUYECKUX
3aKOHOB U SIBJIEHHUI; METObI
MaTEMAaTHYECKOI0
MOJICITUPOBAHUS, TEOPETUUECKOTO
1 DKCIIEPUMEHTAJILHOT O
HCCIIEIOBAHUS

V-OIIK-1 YMeTb: BEISBIIATE
€CTECTBEHHOHAYYHYIO CYIIHOCTh
po0JeM, BO3HUKAIOIINX B XOJ1€
npodecCHoHaNbHOMN NEeATETbHOCTH,

COOTHECEHHbIX C




IMMPUBJICKATH JIA UX PCIICHUA
COOTBETCTBYIOLIUI (U3UKO-
MaTeMaTHYeCKHU anmnapaT

B-OIIK-1 Bnanets:
MaTEeMAaTHYECKUM arapaToM JUTs
pa3paboTKH MOjIesIel IPOIIECCOB U
SIBIICHUH, PEIICHUS TPAKTHYECKUX
3aa4 npoheccuoHaIbHON
NeSITeTbHOCTH; HaBBIKAMU
UCTIOJIb30BAHUS OCHOBHBIX
o01Ie(hM3UIECKIX 3aKOHOB H
MPUHIIUIIOB

1.2. Dmanot ghopmuposeanus komnemenuuii 6 npouecce océoenusn OII baxanaspuama

KoMIOHEHTHI KOMITETEHIMH, Kak MpaBWIO, (QOPMHUPYIOTCS TPH HW3YUYEHUH HECKOIBKUX
JUCLUMIUIMH, & TAaKK€ B HEMAJIO CTENEHW B Impouecce mpoxoxiacHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENILHON paboThl oOyuaromierocs. BeimonHenue u 3amurta BKP sBnstorcs Bumom ydeOHOM
JesITebHOCTH, KOTOPBIN 3aBepIIaeT Mpoiecc GopMUPOBAHUS KOMITCTCHIIHH.

Drarbl pOPMUPOBAHUS KOMITETCHIIMH B TIPOIECCE OCBOCHHUSI TUCITUTIINHBI:
- HAYAJBHBIN 2Tam — Ha 3TOM JTane (OPMUPYIOTCS 3HAHUEBBIE M WHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIUH, OCBAaMBAIOTCS OCHOBHBIE Karteropuw, (opmupyroTcs 0Oa3oBbie ymeHus. CTyaeHT
BOCIPOM3BOANUT TEPMUHBI, (DAKTHI, METO/IbI, IIOHSITUS, TPUHITUIIBI U TIPABHIIA; PEIIAET YUeOHbBIE 3a/1aun
o oopasiy;
- OCHOBHO# »Tam — 3HAHUS, YMCHHMs, HaBBIKHM, oOecleyuBaroniye (GpopMUpPOBAHUE KOMIIETCHITUH,
3HAYUTEIFHO BO3PACTAlOT, HO €IIe HE JOCTUTal0T WTOrOBBIX 3HadeHuW. Ha sTomM sTame crymeHT
OCBaMBaeT AHATUTUYECKUE [EUCTBHS C NPEIMETHBIMU 3HAHUSAMU [0 JUCHUILIMHE, CIOCOO0EH
CaMOCTOSITEIILHO peliaTh yueOHbIE 3a/laui, BHOCS KOPPEKTHBBHI B aJTOPUTM JICUCTBUM, OCYIIECTBIISS
KOPPEKIIUIO B X0J1€ paOOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS,
- 3aBePILUIAIOLIMH dTall — HA 3TOM JdTane CTYAEHT JOCTUraeT UTOTOBBIX MOKAa3aTesIed MO 3asBJICHHOU
KOMITETEHIIUH, TO €CTh OCBAMBAET BECh HEOOXOUMBIH 00bEM 3HAHHM, OBJIAJICBACT BCEMH YMEHUSMHU H
HaBBIKAMH B cdepe 3asBicHHOW KommereHInH. OH crnocoOEH MCIOJb30BaTh ATH 3HAHUS, YMCEHUS,
HaBBIKU MPU PEIICHUH 3a/1a4 MOBBIIIEHHON CJI0KHOCTHU U B HECTAHAAPTHBIX YCIOBHUSIX.

Otanbl  HOPMHPOBAHUS KOMIIETCHIIMM B XOJE€ OCBOCHHUS JIHCITUTUIMHBI
TemaTtudeckoM 1uiane (cm. PILJT).

OTpaXarwTcs B

1.3. CBs3b Mex1y GopMHPYEeMbIMH KOMIIETEHIIMSAMH U (p)opMaMi KOHTPOJISA MX OCBOEHMS

Ne i/ KonTposmpyemble pazaesibl Ko koHTpoupyemoii HaumeHoBaHue
(TeMbl) TUCHUTIIMHBI KOMIeTeHIINH OIIeHOYHOI 0 Cpe/ICTBA
/ TeKyLleil u
Nuaukarop nocruxeHus TMPOMEKYTOYHOM
KOMIIeTeHIINH arrecTanun
Tekyuas arrecramnus, 2 ceMecTp
1. Marpuubl, onpeeauTeiu, 3-YKE-1; V-VKE-1; B-VKE-1 |KP Ne 1, /I3 «JIuneiinas

CHCTeMbl YPABHEHUH

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

anreopay.

2. JIuneitHple npocTpaHCcTBA U 3-YKE-1; Y-VKE-1; B-YKE-1 |[KP Ne I, KP Ne 2, /13
HOANPOCTPAHCTBa, 6a3uc, 3-OIK-1; V-OIIK-1; B-OIIK-1 | «(JIuneiinas anre6par.
KOOpJIMHATHI, TMHEUHBIE
oIepaTopbl

3. EBKIMIOBBI MPOCTPAHCTBA, 3-YKE-1; Y-VKE-1; B-VKE-1 |KP Ne 2 U3 «JIuneitnas

KBaJ[paTHYHbIE POPMBI

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

anrebpay.

IIpome:kyTo

YHAsl aTTecTalus, 2 CEMECTP

OK3aMCH

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

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

IK3aMeHAIMOHHBIH OMJIeT




2. OnucaHue nMoka3arejeil U KpuTepueB OLIEeHUBAHUSI KOMIETEHIHIT HA Pa3JIMYHBIX ITanax ux JOpMHUPOBAHUSI, ONIMCAHUE IIKAJI OLIEHUBAHUS
KoHeuHbIMH pe3ynbTaTaMH OCBOEHHUS MPOTPaMMbl IUCHUIUIMHBI SBISIOTCS COPMHPOBAHHBIE KOTHUTHBHBIE JECKPUITOPHI «3HATH», «YMEThbY,

«BJAAEThY», PACIUCAHHBIE MO OTAEIbHBIM KOMIETECHIIUSAM, KOTOpbIe MpUBeACHBI B M.1.1. @opMUpOBaHUE ITUX JIECKPUIITOPOB MPOUCXOAUT B MpPOIIECCE

W3yYEHUS TUCLIUTIIMHBI 10 ATalaM B paMKax pa3IMYHOrO BUAA YIEOHBIX 3aHATHI U CAMOCTOSTEFHOU PabOTHI.
Brigenstores Tpu ypoBHS COPMUPOBAHHOCTH KOMIIETSHIINI Ha Ka)KJIOM JTarle: IOPOT OBbIH, TPOJBUHYTHII 1 BHICOKHH.

YpoBHu CoaepxaresbHOe OcHOBHBIE IPHU3HAKH BbIICJICHUS YPOBHSA BPC, ECTS/IIsaTudannbHas
ONMCaHUEe YPOBHS % IKAJIa VIS OLeHKH
OCBOEHMsI | JK3aMeHa/3a4eTa
Boicokmii TBopueckas 1eATeNbHOCTh | Bruouaem Huscecmosuuii yposeHs.
Bce 6uovl komnemenyuii CryneHT 1eMOHCTpUpPYET CBOOOJHOE 00JIaiaHne
cghopmuposanvl HA GbICOKOM KOMIIETEHLIUSIMHU, CIIOCOOEH NPUMEHUTD UX B A
YpoeHe 8 COOmMEemcmeu ¢ HECTaHJIAPTHBIX CUTYalLlUsX: [I0KAa3bIBAET 90-100 OTmmamo/
yenamu u 3a0a4amu YMEHHE CaMOCTOSITENIbHO IPUHUMATh pEIlIEHuE, 3auTeHo
OUCYUNTIUHDBL peaTh npodiaemMy/3aiady TeOpPeTUIECKOro UK
MIPUKJIATHOTO XapaKTepa Ha OCHOBE H3yUEHHBIX
METOJI0B, IPUEMOB, TEXHOJIOTIHii
IIpoaBuHyTHII IIpumenenue 3HaHUU W | Bruwouaem nudicecmosawjuii ypogeHn.
Bce suodvi komnemenyuii ymMeHuil B Oosee mupokux | CTyIeHT MOXET 10Ka3aTh BJIaJIEHUE B/
cghopmuposansl Ha KOHTEKCTaX y4eOHOH U | KOMIETEHLMSIMU: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 Ouenb X0poI10/
NPOOBUHYMOM YPOBHE & npodeccroHaIbHON cobupaTh, CHCTEMaTU3UPOBaTh, aHAJIU3UPOBAThH 3auTeHO
COOMEEemMCcmaUlU ¢ Yeramu u NEATEIbHOCTH, HEKEIU 110 | U TPaMOTHO HCIIOJIb30BaTh HH(GOPMALIUIO U3
3a0auamu OUCYUNIUHbBL oOpasiy, Oonbliei Jojied | caMOCTOSITEIbHO HAlJIEHHBIX TEOPETHUECKUX
CaMOCTOSITEIIbHOCTH U | MICTOYHUKOB U MJUTIOCTPUPOBATH MU C/
WHUIHATHBBI TEOPETUUYECKHU € TI0JIOKEHHS MJIM O0OOCHOBBIBATh 70-84 Xopomo/
MPAKTHUKY ITPUMCHCHU . 3a4TeHo
IToporoBwrii PenponykruHas CryneHT JEMOHCTPUPYET BIIaJICHHE 65-69 D/Y noBnerBopuTtenbHo/
Bce 6uovl komnemenyuii JeSITENbHOCTh KOMIIETCHLIUSAMUA B CTaHJAPTHBIX CUTYyalUsiX: 3auTeHo
cghopmuposamnvl Ha NOPO2OEOM u3JaraeT B Mpenenax 3a/1ad Kypca TeOpeTUIEeCKH
ypoeHe Y TIPAKTUYECKH KOHTPOJIMPYEMBIN MaTEpUal. 60-64 E/Tlocpenctsenno
/3auteHo
Hwuxe moporosoro OTcyTCTBUE MPU3HAKOB TOPOTOBOT'0 YPOBHS: KOMIIETEHIINH HE C()OPMHUPOBAHEI. 0-59 HeynosnerBopurenbsHo/
CTyaeHT He B COCTOSHUU MPOAEMOHCTPUPOBATh 00JIafjaHie KOMIIETEHIIUSIMH B He3zauteno

CTaHAAPTHBIX CUTYyallusaX.




OneHuBaHue pe3yabTaTOB OOYYEHHs CTYIEHTOB IO JUCLUILIMHE OCYIIECTBIISACTCSA MO PErjIaMeHTy
TEKYILEro KOHTPOJISI U IPOMEXKYTOUYHON aTTecTaluu.

Kpurepun onieHMBaHMS KOMIIETEHIIMN Ha Ka)KJI0OM ATAle U3YYEHUS TUCLUIUIMHBI U1 KaX0ro BUIa
OLIEHOYHOro cpeacTsa U npuBoasres B 1. 4 ®OC. UTorosslil ypoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHIIUU
IpU HU3YYEHUM IUCUUIUIMHBI ompexaensercs no Ttadmune. [Ipu sToM cieayer MoHMMAaTh, YTO TpaHULA
MEXJY YPOBHSAMHU [JII KOHKPETHBIX PpE€3YyJbTaTOB OCBOEHHMS OOpa30BaTElbHOM NPOrpaMMbl MOXKET
CMEIAThCS.

YpoBenb chopMUpPOBAHHOCTH Texkymmid KOHTPOJIb IIpomeskyTOYHasi aTTeCTALUA
KOMIIETEHIIUH
BbICOKUIA BbICOKUIA
BBICOKHI nPOOBUHYMbILL 8bICOKUU
8bICOKULL nPOOBUHYMbLL
nopo206biti 8bICOKUU
8bICOKULL nopozoawlli
IIPOJBUHY TBIH NPOABHHYTHIMH NPOABUHYTHIH
npPOOBUHYMbILLL nopozoawlli
nopozoawlli npPOOBUHYMbLLL
IIOPOrOBBIN MOPOroBbIN MOPOroBbIN
NMOPOroBbIN HH’Ke IOPOroBOro
HUKE TIOPOT OBOTO
HHKe TOPOrOBOr0 -

3. MeToauueckue MaTepHuaJibl, OIIPEACTAIOIIME ITPOUEAYPLI OHCHUBAHUSA 3HaHP[i7], YMeHHﬁ,
HAaBbIKOB U (]/I.]'Il/l) ONbITA J€ATECJIBbHOCTH, XaPAKTECPUIYIOHIUX 3TAllbI (l)OpMI/IpOBaH]/IH KOMIeTeHIuii

— MUWroroBas atrecranus MO JUCLHUIUIMHE SIBJISETCS HMHTErPaJbHBIM IIOKa3aTeleM KadecTBa
TEOPETUUECKUX M MNPAKTUYECKHX 3HAHUI M HaBBIKOB OOy4alolMXcs MO JUCLUIUIMHE U
CKJIQJ[IBAETCS U3 OLICHOK, IMOJy4YEHHbIX B XO/€ TEKYyIel U TPOMEKYTOUHOM aTTECTALNH.

— Texymas atrecranmust B ceMecTpe NPOBOIUTCA C IEJbl0 OOECIedeHUss CBOEBPEMEHHOM
o0paTHOM CBSI3M, IS KOPPEKIHH OOYYCHHS, AKTHBU3AIMH CAaMOCTOSTEIbHONH paboTh
00yJaroIIXCsl.

— IlpomexyTouHass arrecranus NpeAHa3HAYeHa [JIsI OOBEKTHBHOI'O IOATBEPXKIEHUS U
OLICHMBAaHUSA JOCTUTHYTBIX pPE3yJbTaTOB OOY4YEHMsI IIOCJIE€ 3aBEpUICHUS  U3Y4YEHHUS
JUCLUITNHBL.

— Tekymras arTecTanus OCyIIecTBIsETCS IBa pa3a B CEMECTp:

o koHTponbHasg Touka Ne 1 (KT Ne 1) — BeicTaBisercs B 3JEKTPOHHYIO BEJOMOCTh HE
no3nHee 8 Hemenmu y4deOHOro cemecrpa. Brimodaer B ce0si OIEHKY MEpOIPHUSTHIHA
TEKYIIEero KOHTPOJS ayAUTOPHOW M CaMOCTOSTENBbHOM paboThl 00ydaroLlerocst mo
pazzaenam/TemaM y4eOHOM nuciuninHbl ¢ 1 mo 8 Hexenmo yueOHOro cemecTpa.

o koHTponbHas Touka Ne 2 (KT Ne 2) — BpIcTaBisieTcss B 3JIEKTPOHHYIO BEJIOMOCTh HE
no3nHee 16 Henmenu ydeOHOro cemectpa. Bxirouaer B ce0Os OLEHKY MepONpPHITHIMA
TEKYIIEero KOHTPOJS ayAUTOPHOW M CaMOCTOSTENbHOM paboThl 00y4aroLerocs o
paznenam/Temam ydeOHOH nucuurumHel ¢ 9 mo 16 Hexemo yueOHOro cemectpa.

— PesynpTaThl Tekyeil W NPOMEKYTOYHOM aTTecTalid MOABOASTCS MO IIKane OalulbHO-
PEUTUHTOBOW CHUCTEMBI.

JTan peMTHHIOBOM CHCTEMBbI / Henens Bana
Oueno4Hoe cpeacTBo MuHmMyN® Maxcrvys™**
Texymas arrecrauus 1-16 36 - 60% ot 60
MaKCcUMyMa
Konrpoabnas Touka Ne 1 8 18 (60% ot 30) 30
PeiiTunroBas koHTposbHas pabora 8 18 30
Nel




KourpoabHas Touka Ne 2 15-16 18 (60% ot 30) 30
PeiiTnHrOBas KOHTpOJIBHAsS paboTa 18 30
Ne 2 15

WHauBuayanbHOE TOMAIITHEE 16 3a4TEHO 3a4TEHO
3aJlaHue

IIpomeskyTouHasi aTTeCTaAlHA - 24 — (60% 40) 40
DK3aMeH -

DK3aMeHaIMOHHBIN OUIIeT - 24 40
HNUTOI'O no aucuHuIInHe 60 100

* - MuHUMaJIbHOE KOJUYECTBO OAJJIOB 32 OIEHOYHOE CPEICTBO — ATO KOJUYECTBO OaJIOB, HAOpaHHOE
00y4JaronmMcs, TpU KOTOPOM OIIEHOYHOE CPEICTBO 3aCYUTHIBACTCS, B IMIPOTUBHOM CiTydae OO0YyYaromuics
JOJIDKCH JIMKBUAUPOBATDH MOsIBUBIIYIOCSA AKaICMHUYCCKYIO 3a10JKEHHOCTD 10 TeKymeﬁ nin
MPOMEXYTOYHOW aTTecTani. MUHHUMAaJbHOE KOJMYECTBO Oa/IOB 3a TEKYIIYK aTTeCTallMio, B T.d.
OTJENTbHOE OI[EHOYHOE CPEJCTBO B €€ COCTaBe, U IMPOMEXKYTOUHYIO aTTecranuio cocrtaBisier 60% ot
COOTBCTCTBYIOH_II/IX MaKCHUMAJIbHBIX 6aJIJIOB.

4. TunoBble KOHTPOJIbHbIE 3aIaHHUSI WM HHbIe MATepHAJIbl, HeOOX0AMMbIe /IS OLEeHKHU 3HAHHUIA,
YMeHHU, HABBIKOB



dopmMa >K3aMEeHAIHOHHOI 0 OMJIeTa

MUHUCTEPCTBO HAYKU U BBICIIETO OBPA30OBAHUS POCCHUUCKOUW ®EJEPAILIUU
®EJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJEHME BBICIIETO OBP A30B AH U

«HauvuoHanbHBI UCCIENOBATENbCKUNA AAECPpHBIA YHUBepcUuTeT «MUDU»

OOHUHCKHUHA MHCTUTYT AaTOMHOM JHEPreTHKH —
drman gpenepanbHOro rocy 1apcTBEHHOTO aBTOHOMHOTO 00pPa30BaTENIBHOTO YUPEXKICHUS BbICIIEro 00pa3oBaHUs
«HamnonanbHbIN HccieqoBaTeNbCKUi siaepHblid yHuBepcuter « MUDU»

(UATD HUSTY MU D)

WHCTUTYT OBIIEN MPO®ECCUOHAJBHOM MOJATOTOBKH
Kadeapa Bbicmiei MaTeMaTHKH

Hanpasnenue 14.05.02 «ATOMHbBIE CTAHIIUH: IPOEKTUPOBAHNUE, IKCIJIYATAIUS U MHKMHUPHHT»
IOJATOTOBKH
OOpazoBarenbHas  «IIpoeKTHPOBAHHE M IKCILIYATAIMSA ATOMHBIX CTAHIMI»
nporpamma
Jlncuurmmaa JInHeiliHas ajareopa

9K3AMEHAIIMOHHBIA BAJIET Ne__

1. Bompoc miisa npoepku ypoBHsi o0yuenHoctd 3HATDH
Mampuysi, deticmsusi ¢ mampuyamu (CroxHceHue Mampuy, YMHOMCEHUE HA YUCTO0, YMHONCEHUE
mampuy, mpancnonupogatnue). Onpedenumenu K8AOPAMHbIX MaAmMpuy nopsoka N.

2. Bompoc nis mposepku ypoBHs o0yuenHoctd 3HATD

Aopo u obpas nuneiinoco onepamopa. Teopema o pazmepHocmu 20pa u 06pa3a MUHEUH020
onepamopa.

3. Bompoc 151 mpoBepku ypoBHs o0ydeHHOCTH Y METDH

Hccnedosams kpueyio 6mopoeco nopsoka u nocmpoums ee.
—X? —y? +4xy +2x -4y +1=0.
4. Boripoc (3amaua/3ananue) s mpoBepku ypoBHs o0ydennoctu BJIAJIETH

(111\

111

Ll 1 lJ
Haitimu cobcmeennvie 3navenus u coocmeenmvie BeKmopbsl onepamopa .

CocTaBuUTENb H.D. KnuHmmnoHT

(moammch)

3aBenyronuii kadempoit/
HaYaJIbHUK OTCICHHS B.K. AprembeB

(monmnuce)

« » 20 r.




KpnTeplm H IIKaJIa ONCHUBaHUA

Ouenka KpuTtepuu onenku
OtrimuHO CTyneHT I0JKeH:
36-40 - IPOAEMOHCTPHPOBATH IIYOOKOE M MPOYHOE yCBOCHUE 3HAHUH

IIPOrPaMMHOI0 MaTEpHaIa;

- HCYEPIBIBAIOLIE, I0CIEN0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOMHO
U3JIOKNATh TEOPETHUUECKUI MaTEpHaL;

- IPaBUWJIbHO (OPMYIHPOBATH OMPEICITICHHS,

- IPOZAEMOHCTPHPOBATh YMEHUS CAMOCTOSTENHLHONU PabOTHI C

JUTEPATYpPOU;
- YMETh CIIeaTh BEIBOJIBI I10 H3J1araeMOMY MaTepHaIy.

Xopomuio CTyneHT NoJKeH:

30-35 - MPOJIGMOHCTPUPOBATH JIOCTATOYHO IMOJTHOE 3HAHUE ITPOT PAMMHOTO
Marepuaa;

- IPOJEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUYECKUX ITOHATUH;
JIOCTaTOYHO ITOCIEI0BATENBHO, TPAMOTHO U JIOTUYECKHA CTPOMHO
U3JlaraTb MaTepUall;

- IPOJIEMOHCTPUPOBATh YMEHHUE OPUEHTUPOBATHCS B IMTEPATYPE;

- YMETh CJlIeNaTh 10CTATOYHO 0OOCHOBAHHBIE BBIBOJIBI IO U3JIaraeMoMy

MaTepuany.
Y 10BIIETBOPUTEIILHO CTyIeHT IOJKEH:
24-29 - IPOAEMOHCTPHUPOBATH 00IIlee 3HAHUE U3Yy4aeMOr 0 MaTeprara;

- IOKa3aTh o0IIlee BIaeHUEe MOHATUHHBIM alapaToM JUCIUILUINHBI;
- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH M3JIaraeMoro

BOIIPOCA;
- 3HATh OCHOBHYIO PEKOMEHAYEMYIO MPOrpaMMOi yueOHYO
JUTEPATYPY.

HeynosnersopurensHo | CTyAeHT 1€MOHCTPUPYET:

23 ¥ MEHbIIIe - HE3HAHUE 3HAYUTEJBHON YaCTH MPOrpaMMHOr0 MaTeprala;

- HE BJIQJICHUE OHATUWHBIM anIlapaToM JUCUUILIMHBL;

- CyIIIECTBEHHBIC OIMOKH TPU U3JI0KEHUH Y1eOHOro MaTepuarna;
- HEYMEHUE CTPOUTH OTBET B COOTBETCTBUM CO CTPYKTYPOMl
M3JIaraeMoro BOIpoca;

- HEYyMEHU € J1eaTh BBIBOJIBI 10 U3Jara€MOMYy MaTepually.

[Ikaya oreHUBaHMS 3a KK/l AJIEMEHT YK3aMEHAIIMOHHOT0 OuJIeTa: KaXKbli BOIpoC olleHuBaeTcs B 10
0aJuIoB.



MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA30OBAHUSA POCCHUINCKOU ®EIEPALIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJEHME BBICIIEFO OBP A30B AH U

«HanuoHanbHBIU UCCNEAOBATENbCKUN ANECEPHBIN yHUBEepcUuTEeT «MUDU»
OOHHUHCKHUHA MHCTUTYT ATOMHOM JHEPTreTUKHU —

unman ¢peneparbHOro rOCyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICIIETO 00pa30BaHUSI
«HannoHnaneHbI HccienoBaTeNbCKUM sAepHblil yHUBepcuTeT «MUDI)

(MATDO HUAY MUDN)

WHCTUTYT OBIIEN MPO®ECCUOHAJBHOM MO OTOBKH
Kadeapa Bbicieis MaTeMaTHKH

Hanpasnenue 14.05.02 «ATOMHbIE CTAHIUU: IPOEKTHPOBAHNE, IKCIJIYATAIMS U MHKMHUPHHI»
HOATOTOBKH

ObpasoBatenbHas «IIpoeKTHpPOBaHUE M IKCIUTyaTAIMS ATOMHBIX CTAH U
nmporpamMmma

JlucuuiinHa JIuHeliHas ajredpa

BOITPOCHI K OK3AMEHY

1. Marpuupsl, 1eficTBUS C MaTpULlaMH (CIIOKEHHE MAaTPUL], YMHO)KEHHE Ha YU CII0, YMHOXEHHE MaTpUII,
TPaHCIIOHUPOBAHUE).

2. OmnpenenuTeny KBaJIpaTHBIX MaTpull nmopsaka N. OnpeneneHue mo HHAYKIUN Yepe3 pa3ioKeHHe Mo
IIEPBOM CTpOKE.

3. MuHop, anrebpandeckoe JOMOJHEHHE. TeopeMa 0 pa3joKeHUH ONMpeNeTUTeNs 0 3JIeMEeHTaM psijia
(6e3 mokazaTenbCcTBa).

4. IlepecTaHOBKM, UHBEPCHH, YETHOCTb, HEUYETHOCTh NEPECTAHOBKHU. OIpeneNeHne ONpeaeIuTes

MaTpUIIBl pa3Mepa n uepe3 MepecTaHOBKU U MHBEPCHUH.

CaoiictBa onpenenuteneid. llepectaHOBKa CTPOK, TpPaHCIIOHMpPOBaHHUE, JHMHEHHOE CBOWCTBO.

CrnenctBus u3 cBoMCTB. OnpenenuTeNu TPEYroabHON MaTPULlbl, OJIOYHOI MaTPHUIIBL.

CrencTBre U3 TEOPEMBI O PA3JIOKEHUH ONpeneauTens ((paibIMBoe pa3IokKeHue).

O6patHas matpuna. Teopema 06 0OpaTHON MaTpHULIE.

[TpaBuiio Kpamepa pemieHust cucTeMbl JIMHEHHBIX alredpanueckux ypaBHEHUH (Teopema).

Panr matpuubl. basuchHbiii muHOp. CoXxpaHeHHE paHIa IpU 3IEMEHTApPHBIX IPeoOpa3OBAHUSAX.

JluHeiHas 3aBUCUMOCTh M HE3aBUCHUMOCTb CTPOK MaTpulbl. Teopema o Ga3ucHoM MuHope (6e3

Jl0Ka3zaTesibcTBa). BTopoe ompeneneHue paHra MaTpulbl (paHr — MaKCHUMaJbHOE KOJIWYECTBO

JMHEHHO HE3aBUCUMBIX CTPOK (CTOIOIIOB) B MATPHIIE).

10. Knaccudukamusi cucrteM ITHHEHHBIX alreOpandecKuX YpaBHEHHH — COBMECTHBIC, HECOBMECTHBIC,
onpenelieHHble, HeonpeneneHuble. Teopema Kponekepa — Kanmennmu. MccnepoBanuwe u perieHue
HEOJHOPOJIHBIX U OJTHOPOJIHBIX cucTeM. Meton ['aycca.

11. ®.C.P. ogHOpOaHO! cucTeMbl. CTpYKTypa 0OIIEro pemeHus: HEOAHOPOIHBIX CHCTEM.

12. Jluneitnple mnpocTpaHcTBa. Ilpumepbl. JIuHeliHass 3aBUCMMOCTh M HE3aBUCHMOCTb BEKTOPOB
JIMHENHOr 0 MPOCTPAHCTBA.

13. Basuc. Pazmeprocts. M3omopdu3m npoctpanctB. Teopema 00 n30MOpPHOCTH MPOCTPAHCTB
OJIMHAKOBOW pa3MEpHOCTH HaJl OTHUM YHCIIOBBIM MOJIeM (0e3 10Ka3aTesbCTBa).

14. KoopauHaTsl BeKTOpa B HaHHOM Oaswuce. [lelicTBus ¢ xoopaunatamu. [IpeoOpazoBanne KOOpaMHAT
pu Tiepexojie K HoBoMy 0asmcy.

15. IloanpocTtpaHcTBa JMHEHHOro mpocTpaHcTBa. JIuHeHHas o0osiouka BEKTOpoB. Pa3zMepHOCTbH
noanpocTpancTBa. Teopema 0 pa3MepHOCTH JTUHEHHOI 000I0UKH.

o

©ooN»
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16.

17.

18.
19.

20.
21.

22.

23.

24.
25.

26.

27.

28.

29.

30.
31.
32.

33.

34.

[lepeceueHne u cymMMa NOANPOCTPAHCTB. TeopemMa O pa3MEPHOCTH CYMMbl M IEPECEUEHHUs JBYX
MOANPOCTPAHCTB.

JIunelinble onepaTopbl B JIMHEWHOM IpocTpaHcTBe. Martpuua oneparopa. [Ipumepsl onepatopoB u
MaTpull. Teopema 0 MaTpUYHOI 3amMcH JIMHEHHOT 0 onepaTopa (6e3 JoKa3aTeNbCTBA).

eiicTBus ¢ onepatopamu (cymma, Ipou3BeAeHUE Ha YK cio, cynepro3uius). OOpaTHbINA onepaTop.
Sapo m oOpa3 nmHelHoro omeparopa. Teopema o0 pa3MEpHOCTH sApa M 00pas3a JIMHEHHOIo
oreparopa.

[TpeoOpazoBaHue MaTpHIIBI OTlepaTopa Mpu Mepexojie K HOBOMY Oas3ucy.

CoOcTBeHHbIE BEKTOPHI M COOCTBEHHBIEC 3HAUEHUS JIMHEIHOro oneparopa. JInHeliHas He3aBUCUMOCTh
COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIINX pa3HbIM COOCTBEHHBIM 3HAYEHHUSM.
XapakTepucTUUECKUi MHOTOUJIEH, €0 NHBAPUAHTHOCTD.

JocraToyHoe ycioBUe MPUBOJMMOCTH MATPHIIBI OllepaTopa K JUaroHajbHOMY BHUAY (IBE€ TEOPEMBI,
oJlHa 0e3 T0Ka3aTelbCTBA).

EBxmnoBbl npoctpanctBa. Onpenenenue. Ilpumepsl. HepaBenctBo Komu-bynskosckoro. Hopma
ieMeHTa. HepaBeHCTBO TpeyronbHUKa. YTOJ MEXAY JIEMEHTAMH.

[Tponiecc oproronanuzanuu [ pama-IlImuara. OpToHOPMUPOBAHHBIN Oa3wucC.

Martpuna I'pama €€ mpumeHeHue K BBIYHCIEHHIO oOBbeMa N-MepHOro mnapaienenunena (0e3
JIOKa3aTeNbCTBA).

OproronanbHoe JonojHeHue. PasziioxkeHne eBKIMI0Ba IPOCTpaHCTBA L B MpsiMyr0 cymMMmy Jir000ro
ero mnoampocrpanctBa L, cL wu oproroHampHoro momonHeHus K Li (0e3 mokazaTenbcTBa).
OproroHanbHass NPOEKUHs W OPTOrOHANIBHAs  COCTaBIIOIIAs ~ BEKTOPA  OTHOCHTENIBHO
MOANIPOCTPAHCTBA. YTOJI MEXAY BEKTOPOM U IOAIPOCTPAHCTBOM.

ConpspkeHHBIN ornepaTop. MaTpuiia ConpsKeHHOTro orepaTopa B OPTOHOPMUpPOBaHHOM Oasuce (0e3
JIOKa3aTeNIbCTBA).

CamoconpspkeHHbld  onepaTop. OCHOBHBIE CBOWMCTBA: BEIIECTBEHHOCTh COOCTBEHHBIX 3HAYCHUH,
OpPTOTOHAJBHOCTh COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIMX Pa3HBIM COOCTBEHHBIM 3HAUCHUSM,
CYIIIECTBOBAHHE OPTOHOPMHPOBAHHOIO 0a3uca U3 COOCTBEHHBIX BEKTOpOB (mociemnHee 0e3
JIOKa3aTeNIbCTBA).

OproroHaneHbii onepatop. CoXpaHeHHE JUIMH M YIJIOB, T€OMETPUYECKUI cMbICI. OpTOroHanpHas
Matpura u e€ cBoricTBa. OpTOrOHATIBHBIN ONEpPaTop B 2-MEPHOM CiIydae M Teopema 00 o0IieM Buje
OpPTOTOHAJBHOTO orepaTopa (6e3 JoKa3aTenbCTBA).

KBanpatuunsie popmbl. I3MeHeHne MaTpullbl GOpMBI IPU 3aMeHe Oa3uca.
[TpuBenenue kBapaTHIHON GOPMBI K KAHOHUYECKOMY BUAY MeTo/1oM Jlarpanxa.

HopmanbHblii  Bun  kBagpatuyHod  (opMbl. 3akoH HWHEpHUM KBaapaTuyHbix ¢dopm  (0e3
JI0Ka3aTeNbCTBA).

Teopema o0 mpuBeneHUE KBAaJIpPaTUYHOM (QOPMBI K KAHOHUYECKOMY BHUAY C IOMOIIBIO
OpPTOrOHAJIBHOI'O IPE0OPa3OBaHUS.

3HakoonpezeneHHble kBaapaTiuunble popmbl. Kputepuii Cunbsectpa (6€3 10Ka3aTenbCTBA).
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MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA30OBAHUSA POCCHUINCKOU ®EIEPALIUU
®EJIEPAJIBHOE TOCY JIAPC TBEHH OE ABTOHOMHOE OBPA30BATEJbHOE YUPEX/JIEHHE BBICIIETO OBP A30B AHUSA

«HanuoHanbHBIU UCCNEAOBATENbCKUN ANECEPHBIN yHUBEepcUuTEeT «MUDU»
OOHHUHCKHUHA MHCTUTYT AaTOMHOM JHEPreTHUKH —

unman ¢peneparbHOro rOCyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICIIETO 00pa30BaHUSI
«HannoHnaneHbI HccienoBaTeNbCKUM sAepHblil yHUBepcuteT « MDD

(MATDO HUAY MUDN)

UHCTUTYT OBIIEN MPO®PECCHUOHAJIBHOM IMOATIOTOBKHA
Kadeapa Bbiciel MaTeMaTUKH

Hanpasnenue 14.05.02 «ATOMHbIe CTAHIIMK: IPOEKTHPOBAHNE, IKCIJIYATAIMS U MHKMHUPHHI»
HOJArOTOBKHU

ObpasoBatenbHas «IIpoeKTHpPOBaHUE M IKCILUTyaTAIlUs] ATOMHBIX CTAHIUID»
nmporpamMmma

Jlucuurmmaa JInHeiiHas ajareopa

KoMmniekT 3ajaHuii )it KOHTPOJIbHOM padoThI 1

Bapuant 1

1. SIBnsgercs nu JTUHEHHBIM MPOCTPAHCTBOM MHOXECTBO BCEX MOCIIEI0BATEIbHOCTEN {an }, CXOIALIMXCS

K JaHHOMY 4uciy a? OOBSICHUTb OTBET. o
2. Haiitu koopauHatel BekTopa X =(3,2,1) B Oa3uce e,e ,e , eciu OH 3aJaH B Oasuce € ,6 & u
1 2 3 1 2 3

! ! !

e =e +e ,e =¢ —¢ ,e& =—-€ +€ +e.
1 1 2 2 1 2 3 1 2 3
7 6 3 7
3. Haiitu onpenemurens matpunsr 0 5 7 0
0O 4 3 O

5 6 5 4

4. Haiitu oOmiee pemeHrne HeoJHOPOIHOM crcTeMbl, mocTpouTh @.C.P. 0MHOPOIHON CHCTEMBI
2%, — 2%, +3%g — 2x, =1 [2x1—2x2 +3x3 —2x4 =0
X +X +X :ﬁ X +X+x =0
i 1 2 3 1 1 2 3
3X =X +4x —2x =3 3X =X +4x —=2x =0

L 1 2 3 4 L 1 2 3 4

5. Haiitu pa3sMepHOCTb U 0a31C CyMMBI ¥ [IEPECEUEHUS TMHEHHBIX IIOANPOCTPAHCTB, IOCTPOESHHBIX Ha
cucremax Bekrtopos @, =(1,2,1), a, =(1,1,-1), 8, =(1,33) u b, =(2,3,-1), b, =(1,2,2),
bs =(1,1,-3) .

Bapuanr 2

1. Haiiti 6a3uc 1 pa3MepHOCTh MPOCTPAHCTBA CAMMETPHUYHBIX MATPHUIL pazMepa 2 x 2 ¢ OOBIYHBIMH
OTepalusIMH CIIOKEHHUSI 1 YMHOXEHHUS Ha YUCIIO. S
2. Haiitu koopnuHate! Bektopa x=(1,2,3) B Oa3uce €,e ,e , ecd OH 3ajaH B Oazuce €,6 ,6 u
1 2 3 1 2 3
’
g=e+e,e'=e-2e, e =—€ +€ +e.
1 1 2 2 1 2 3 1 2 3

12



4 3 2 1
3. Haiitu onpenenutens (0 3 2 0O
0O 6 5 0
5 4 3 2

4. Haiitu oOmiee penieHrne HeOAHOPOHOM cucTeMbl, mocTpouTh O@.C.P. 0mHOPOIHOI CUCTEMBI

ﬂX1—2X2+3X3—X4 =1 ﬂX1—2X2+3X3—X4:O
X +X +X =2 X +X+x =0

{|1 2 3 |1 2 3
2X =X +4x —x =3 2X =X +4x —x =0

L 12 3 4 L 12 3 4
5. HaiiTu pa3MepHOCTb 1 0a3UC CyMMBI U II€PECEUEHHS JIMHENHBIX MOANPOCTPAHCTB, IIOCTPOEHHBIX Ha
cucremax Bektopos a, =(1,1,0,0), a,=(0,1,1,0), a,=(0,0,1,1)) » b,=(1,1,11), b,=(02,1,1),
b:=(1,212).

Bapuanr 3

1. Haiiti 6a3uc U pa3MepHOCTh MPOCTPAHCTBA CHMMETPHYHBIX MATPHUIl pa3mMepa 3X3 C OOBIYHBIMU

OIEPaIUSIMH CJIOKECHHUS M YMHOXEHHUS Ha YUCIIO.
2. Haitu koopauHaThl BekTopa X=(1,1,1) B Oa3uce e e e , €CITM OH 3aJIaH B Oa3uce e e e u

! ! !

e =e+e ,e =e—-¢ ,e =—-€ +€ +e.

1 1 2 2 1 2 3 1 2 3
4 3 2 1
3. Haiitu onpenenutens 5 4 3 2
1 1 1 1
0O 6 5 0
4. Haiitu oOmiee peneHrne HeOJHOPOIHOM crucTeMbl, TOCTPouTh @.C.P. 0MHOPOIHOI CHCTEMBI
ﬂ2X1—2X2 +3X3—X4 =1 ﬂ2X1—2X2 +3X3—X4 =0
X +X +X =2 X +X+Xx =0
<| 12 3 4| 1 2 3
3X =X +4x —x =3 3X =X +4x —x =0

L 1 2 3 4 L 1 2 3 4
5. Haiitn PasMCPHOCTL U Oasuc CYMMEBI 1 TIEPECCUCHU A JIMHEMHBIX MOANPOCTPAHCTB, TIOCTPOCHHLIX HA

cucremax Bektopos @, =(1,0,1), a,=(1,1,1), a,=(0,3,0) u b,=(2,0,0), b,=(1,2,2), b,=(1,1,1) .

Bapuanr 4

1. SBnsiercs U TUHEWHBIM MOAMPOCTPAHCTBOM MHOXKECTBO BCEX BEKTOPOB N-MEPHOTO BEKTOPHOIO

IpOCTPaHCTBA, KOOPAWHATBI KOTOPLIX — IMEJIbIC YU CJIA. OG’[:?ICHI/ITB OTBCT.

2. Haiitu koopaunatel Bektopa X=(0,1,1) B 0Ga3uce e e ,& , €CIIM OH 3aJaH B 6asuce e e e u

! ! ! 3

e =e+e ,€e =e—-¢€,€ =—€ —-€ +e .
11 2 2 1 2 3 12 3

1 2 2 1
3. Haiitu onpenemrens 0 4 0 O
1 1 1 1
0O 6 5 4
4. Haiitu oOmiee penieHrne HeOAHOPOIHOM crucTeMbl, TOCTpouTh @.C.P. 01HOPOIHOI CHCTEMBI
”2X1—2X2 +3X3+X4 =2 ﬂ2X1—2X2 +3X3 + X4 =0
X+X +X =2 X+X +Xx =0
<1 1 2 3 1 1 2 3
3X =X +4X +X =4 3X =X +4x +x =0

L 1 2 3 4 1 2 3 4
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Haiiti pasMepHOCTh 1 0a31C CyMMBI M TIEPECEUEHUS JTMHEHHBIX TOANPOCTPAHCTB, TOCTPOESHHBIX Ha
cucremax BekTopos a, =(1,2,1,-2), a,=(2,3,1,0), a,=(1,22-3) u b =(1111), b,=(10.1-1),
bs =(1,3,0,4)

Bapuanr 5

SIBnsieTcs I MOANPOCTPAHCTBOM COBOKYITHOCTh BCEX BEKTOPOB TPEXMEPHOI'O MPOCTPAHCTBA, HAYaJI0
KOTOPBIX COBIMAJiaeT C HayaJoM KOOPAMHAT, a KOHI[BI JIOKAT Ha HEKOTopod mpsmoit? OOBsSCHUTH
OTBeET.

Haiitn koopaunatel Bektopa x =(7,-5,2) g Gasuce (31, , e;, eé ), €CJIM OH 3aJiaH B 0asuce

€,6,6; W € =6 —€)+e3, ) =—€ +6p —2e3, €5=—€; + 26, +€3.

1 6 3 1
. Haittu onpenemurens 0 5 7 0
0O 4 3 O
5 6 5 4

Haiitu ob1miee pemeHrne HeOJHOPOIHOM crcTeMbI, TOoCcTpouTh O.C.P. 0MHOPOIHOI CHCTEMBI
ﬂ2X1—2X2 +3X3—X4 =1 f|2X1—2X2 +3X3—X4 =0
2

X +X +X =2 X +X+x =0
<|1 3 |1 2 3

3X =X +4x —x =3 3X —X+4x —x =0
L 1 2 3 4 L 1 2 3 4

Haiiti pazmepHOCTb U 6a3uc CyMMBI U II€pECEUCHUSI IMHEHHBIX MOANPOCTPAHCTB, IOCTPOSHHBIX HA

cucremax BekTopoB &, =(1,0,1), a,=(1,1,1), a;,=(2,1,2) u b, =(2,0,0), b,=(0,2,2),b,=(2,0,2) .

Bapuanr 6
Jloka3aTb, 4TO MHOXKECTBO BCE€X N-MEPHBIX BEKTOPOB, KOOPAMHATBHI KOTOPBIX YAOBJIETBOPSIOT
ypaBHEHHIO X; +X, +...+X, =0, sBasercs moampoctpancTBoM B R", HaiiTi ero pasMepHOCTh ©

Kakon-HuOy b Oa3uc.

Haiitu koopauHatel Bektopa X =(3,2,1) B Gasuce €,e ,e , ecliv OH 3aJaH B basuce € ,6 & u
, , , 1 2 3 1 2 3

e =2 +e ,e =e —e ,e =—€ +€ ¢,

1 1 2 2 1 2 3 1 2 3
7 6 3 7
. Haittu onpenemurens 1 S 7 1
0 4 3 O
0 6 5 0

Haiitu oO1iee pemeHrne HeoJHOPOIHOM crcTeMbl, TOCTpouTh @.C.P. 0THOPOIHOI CHCTEMBI
ﬂ2X1—2X2 +3x3—Xs =1 ﬂ2X1—2X2 +3x3—x4=0

X +X +X =2 X +X+X =0
%|1 2 3 %|1 2 3
3X —X +4x —X =3 X —X+4x —x =0
1 2 3 4 1 2 3 4

HccnenoBath Ha JTMHEHHYIO 3aBUCUMOCTb CHUCTEMY BEKTOPOB SinX,C0SX,c0S2X Ha (—m /2,7t /2) .

Bapuant 7
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SBisiercs M TMHEHHBIM IPOCTPAHCTBOM MHOXKECTBO BCEX IOCIIEI0BATEIbHOCTEH {an } CXOIALINXCS

kK 07 O0BsACHUTH OTBET. L
Hatiti koopaunatel Bektopa x=(1,2,3) B 0a3uce e,e ,e , eciiv OH 3aJiaH B 6a3uce € ,6 ,6 |
, 12 3 12 3

e =e1+2e, ,8, =e;—€y, € =—€ +€ +e.
3 1 2 3

7

. Haiitu onpenemurens [0
(0]

5

AN P O
g w b~ w
Hh O O N

Haiitu obmiee perienre HeoqHOPoAHOM cucTteMbl, mocTpouTh ©.C.P. 01HOPOIHOMN CHCTEMBbI

(|2x1—2xZ +3X3—2xs4 =1 (|2x1—2xZ +3X3-2x4 =0
X +X +x =1 X +X+Xx =0
ﬂél 2 3 1 2 3

X —X +4x —2x =1 3X =X +4x -2x =0
L 1 2 3 4 L 1 2 3 4

Haiiti pazmepHOCTb U 6a3uc CyMMBI U II€PECEUEHUS] IMHEUHBIX TOANPOCTPAHCTB, IOCTPOSHHBIX HA

cucremax Bekropos a; =(1,2,1), a, =(1,1,-1), a;,=(1,3,3) u b, =(2,3,-1), b, =(1,2,2),
bs =(1,1,-3) .

Bapuant 8

OG6pa3syerT 11 JTMHEHHOE IPOCTPAHCTBO MHOMKECTBO Beex auddepentmpyembix Gpynxiuii a = f (t) ,

b= g (t), B KOTOPOM OTIPE/ICNICHbl ONEPaIid CyMMBI | (t) g (t) U MPOU3BEJICHUS HA YUCTIO

o-f(t)?
Haiiti koopaunatel Bektopa X=(0,1,1) B Gasuce €,e ,e , eciM OH 3a1aH B Oasuce € ,€ ,6 u
1 2 3 1 2 3

! !

1
e =e+e ,e =2e —-e ,e =—€ —e +e .

1 1 2 2 1 2 3 1 2 3
4 3 2 1
. Haiitn onpegemurens 0 3 2 0
1 6 5 0
5 4 3 2

Haiitu oO1miee pemeHrne HeOJHOPOIHOM crcTeMbl, TOCTPouTh O@.C.P. 0MHOPOIHOI CHCTEMBI

(|)(1—2X2+3X3—X4=1 [X1—2X2+3X3—X4:0
X+X +x =1 X +X +x =0
% 1 2 3 4 1 2 3

L|2x1—x2 +a4X3— X4 =1 [2% —X+4X,;—%x,=0

HccnenoBaTh Ha TMHEHHYIO 3aBUCUMOCTb CUCTEMY BEKTOPOB SinX,COSX,Sin2x Ha (-m /2,7 /2).

Bapuant 9

Hatiti 6a3uc u pa3MepHOCTh MPOCTPAHCTBA MATPHI] pa3Mepa 3x2 ¢ OOBIYHBIMH OIlEPAILUSIMH
CIIOKCHHUS U YMHOXEHHS Ha YUCIIO. S
Haiitu koopaunate BekTopa X =(—1,1,—1) B 06asuce € ,e ,e , eciu OH 3a/aH B Oa3uce € ,6 ,6 u
[ ’ 1 1 2 3 1 2 3
e =e +e ,e =e —-¢e ,e =—€ +€e +e .
1 1 2 2 1 2 3 1 2 3
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w

4 3 2 1
. Haittu onpenesurens 5 4 3 2
1 1 1 1
0O 6 5 0
(1 2 35
X —

Pemmts MmaTpuuHOE ypaBHEHUE |

4) _k5 9)

Haiitu oO1iee pemeHrne HeoJHOPOIHOM crcTeMBbl, TOCTPouTh @.C.P. 0THOPOIHOI CHCTEMBI

[2x1 —2X0 +3X3 +Xa =2 [2x1 —2X2 +3X3+ X2 =0

X +X +X =2 X+X +X =0

i 1 2 3 1 1 2 3

3X =X 44X +X =4 3X =X +4x +x =0

L 1 2 3 4 L 1 2 3 4
Bapuant 10

OO6pa3zyeT 11 JIMHEeIHOe MPOCTPAHCTBO BCEX MOJIOKHUTENIBHBIX YU CENl, B KOTOPOM CyMMa JIFOOBIX JIBYX
snementoB @ u D sanmaercs kak @ - D ; a npoussenenue mo6oro snementa @ Ha MoGoE YKCIO
Yy ecth AY?

Haiitu xoopauHaTel Bektopa x = (7,-5,2) B 0asucee,e ,e , eciv OH 3a1aH B Oasuce € ,6 6 u
1 2 3 1 2 3

e] =€ +e3, e =e;+6ey, 3 =€, +6€5 +63.

A9
Pemnts MmaTpuyHOE ypaBHEHHUE X -
\3 4) 5 0)
Haiitu oO1iee pemeHrne HeoJHOPOIHOM crcTeMBbl, TOCTPouTh @.C.P. 0THOPOIHOI CHCTEMBI
[BX1—2%2 +3x3—Xa =1  [2X1—2X2+3x3—X4 =0
X+X +x =1 X +X +x =0
1 2 3 1 2 3

[|3x1—x2+4x3—x4:2 L'le—xz+4x3—x4:0

2X

UccnenoBath Ha JUHEHHYIO 3aBUCHMOCTb CUCTEMY BEKTOPOB €°,e7% 6™ Ha (—o0,+00) .

0) KpUTEpUH OLICHUBAHUS KOMIIETEHIIUH (PE3yJIbTATOB):

KoHTponbHas paboTa cYMTACTCS BBITOJHEHHOM, €CIIH MPAaBUIILHO PEIICHBI KAK MUHUMYM 3 3aJa4u
(momyyeHo 18 6anoB u BHIIIE).

B) OIIMCaHHUEC IIKaJIbl OICHUBAaHUA:

Bce pemennbple 3aaHus B KaKIOM BapHaHTe cyMMapHO orneHuBarorcs 30 OautamMu: Kaxaoe 3a/aHue
oneHuBaeTcd B 6.

Ouenka Kpurtepuu onenkun

OmimuHO Cymma 6aioB perieHHbIX 3aa4
¢ 25 1030 6asoB

Xopo1o CymMa 6aioB pemieHHbIX 3a0a49
¢ 19 no 24 6amnnos

VY 10BIE€TBOPUTEIILHO CymMa 6aioB pemieHHbIX 3a1a49
c 15 no 18 6amnos

Heynosnersopurensno | Cymma 6aioB pelieHHbIX 3aa4
¢ 0 o 14 Gannos
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MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA30OBAHUSA POCCHUINCKOU ®EIEPALIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJEHME BBICIIEFO OBP A30B AH U

«HanuoHanbHBIU UCCNEAOBATENbCKUN ANECEPHBIN yHUBEepcUuTEeT «MUDU»
OOHHUHCKHUHA MHCTUTYT AaTOMHOM JHEPreTHUKH —

unman ¢peneparbHOro rOCyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICIIETO 00pa30BaHUSI
«HannoHnaneHbI HccienoBaTeNbCKUM sAepHblil yHUBepcuTeT «MUDI)

(MATDO HUAY MUDN)

UHCTUTYT OBIIEN MPO®PECCHUOHAJIBHOM IMOATIOTOBKHA
Kadeapa Bbiciel MaTeMaTUKH

Hanpasnenue 14.05.02 «ATOMHbIe CTAHIIMK: IPOEKTHPOBAHNE, IKCIJIYATAIMS U MHKMHUPHHI»
HOJArOTOBKHU

Ob6pasoBatenbHas «IIpoeKTHpPOBaHUE M IKCILUTyaTAIMS ATOMHBIX CTAH U
nmporpamMmma

Jlucuurmmaa JInHeiiHas ajareopa

KoMmuiekT 3aaHuii )it KOHTPOJIbHOM padoThI 2

Bapuant 1

- -

1. Haiitu matpuity (B 6asuce (i, j,k)), 00pa3 u sapo onepatopa 3epKaJbHOI0 OTPaXKCHUS OTHOCHUTEILHO
IIoCKocTd X—Yy—2 =0.

2. Haiitu maTpuy B 6asuce (el’, e, eg),rz[e el =€ —e+€3, € =—€ +€, 26,
e’ =—e +2e +e ,ecnu oHa 3a1aHa B Oasuce (e, e, e ) (é 0 S\‘
1 3 -

3 1 2 3 2 ‘ 1 .
1 1 -2
(K )
3. Haiitu coGcTBEHHBIE BEKTOPHI U COOCTBEHHBIEC 3HAUECHUS | -2 -1
-1 3 -1,
FENCEPY

[IpuBomuTCS M MaTpuila K auaroHaibHOMy Bumay? Ecnim ma, To HalWTH nMaroHalbHBIA BUI U
JINArOHAM3UPYIOLTY0 MATPHILY.

4. IlpuBecTy KBaJpaTHUHYIO (HOpPMY K KAaHOHMYECKOMY BUJY C ITOMOIIBIO MeTo1a Jlarpanxa

A2 +8X X +4X X +3x2 —4x2,
1 1 2 13 2 3

5. UccrnenoBaTh KpUBYIO BTOPOTO MOPSJIKA U IIOCTPOUTH €€.

3x2 +3y2 + 2xy —12x —4y +1=0.

Bapuanr 2

- -

1. Haiitu matpunty (B 6asuce (i, j,k)), o0pa3 u sapo onepaTopa CHMMETPHH OTHOCHTEIBHO MPSMON
X=y=-2/2.
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2. Haiitu Matpuny B 6asuce (el', e, eg) e el =€ —€2 +€3, €2 =€, +€, —2€;,

e’ =—e +2e +e ,eciou oHa 3amaHa B 6azuce (€ e e )(2 1 0\
3 1 2 3 1

k| 2|

K )
3. Haiitu coOGCTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAUCHUS (2 19
‘ -1 2 0j
1 11l

[IpuBoauTcst nu MaTpuiia K auaroHanbHoMy Buay? Eciam ga, TO HalTu AuaroHajdbHBIA BUI U
JIAarOHAJM3UPYIOIIYIO MaTpUILy.

4. TlpuBect HOPMY K KAHOHHYIECKOMY BHY C IOMOIIBIO MeToza Jlarpamka X2 +4X X +4X X — X2
1 12 13 3

5. UccnenoBaTh KpuBYO BTOPOrO MOPSIIKA U IIOCTPOUTH €€.

2x? +2y% —4xy —8x +8y +1=0.

Bapuant 3

- -

1. Haiitu maTpuiy (B 6asuce (i, j, k) ), o0pas u sapo oneparopa 3epKalbHOTO OTPAKEHUSI OTHOCUTEIILHO
ninockoctu 2X+Yy—2z2=0.

2. Haiitu matpuiy B 6asuce (el’, e, eg),rz[e el =e —€2+e3, € =—€, +€,—2€,,
e’ =—e +2e +e ,ecnu oHa 3a/1aHa B 6azuce (e, e, e ) (0 2 3]

3 1 2 3 1 2 3 { 4 1 0|
2 -1 -2
)
3. Haiitu coOCTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHUS | -1 1\| [IpuBonuTcst nu maTpuia K
0 2
l 0 -1 2

\ )

JAUAaroHaJIbHOMY BI/I}IY? Ecmn Ja, TO HalTH HHaFOHaHBHBIﬁ BUA U JUAIOHAJIM3HUPYIOUIYIO MaTpUully.

4. TlpuBect pOpMy K KAHOHHYECKOMY BHJY C TOMOIIBIO MeTona Jlarpamxka

X2+ 2X X +2X X —3x2 —6x X —4x2.
1 1 2 1 3 2 2 3 3

5. UccnenoBaTh KpUBYIO BTOPOIO MOPsIIKA U IOCTPOUTH €€

X%+ y? +4xy +4x+2y -5=0.

Bapuanr 4

- -

1. Haiitu Mmatpuny (B 6asuce (i, j,k)), o0pa3 u sapo onepaTopa 3epKajbHOI0 OTPaKCHHUSI OTHOCUTEIBHO
miockoctd X+ Yy =0,

2. Haiiti Matpumy B 6a3nce (el’, e, eé) Te el =61 —€2 +6€3 , €7 =—€, +€, —28;,
e’ =—e +2e +e ,ecnu oHa 3a/1aHa B 6azuce (e e e )’/1 2 0

3 1 2 3 1 -1 ’ '
2 1 -1
3. Haiit coOCTBEHHbIE BEKTOPbI U COOCTBEHHBIE 3HAYCHUS |5 -1 —1\| [TpuBonuTCs MM MaTpuna K
0 4
0 1 4!
)

JuaroHajbHOMY BUY? Eciu 1a, TO HAWTH AMaroHadbHBIA BUJI U AMATOHATM3UPYIOILYIO MATPUILY.
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4. ITpuBectu hopMy K KAHOHUYECKOMY BUAY C TOMOIIBbIO MeToAa Jlarpanxka

X2 44X X +2X X +3X2 +2X X — X2
1 1 2 1 3 2 2 3 3

5. HccnenoBaTh KpUBYIO BTOPOTO OPsAKA U IOCTPOUTH €€.
5X% +5y% — 2xy +10x — 2y +1=0.

Bapuant 5

- -

1. Haiitu matpuity (B 6asuce (i, j,k)), 00pa3 u sapo onepatopa OpTOroHaabHOMN MPOEKIINU HA IPIMYIO
X=y=12.

2. Haiitu matpuny B 6a3uce (el', e, e;),rlle el =€ —e+€3, € =—€ +€,—26;,
e’ =—e +2e +e,ecmu oHa 3agaHa B 6asuce (€, € , € )l(z 0 1)
2 3

3 1 2 3 1 3 0 2 ||
-1 1 2 )|
(6 -2 -1
3. Haiitu coOcTBeHHbIE BEKTOPHI M COOCTBEHHBIE 3HAUCHUS || 1 s -1 |
1 -2 4

\ )

[IpuBomUTCS M MaTpulla K JuaroHaibHOMy Bumay? Ecnim ma, To HalWTH AMAaroHaldbHBIA BUI U
JIMAarOHAJIM3UPYIOIIYI0 MATPHILY.

4. IlpuBect popMy K KAHOHMUECKOMY BHUAY C TOMOLIbIO MeToAa Jlarpanxa

X2 +4X X —X2 —2X X + 2X2,
1 1 2 2 2 3 3

5. UccnenoBaTh KpUBYIO BTOPOTO MOPSIJIKA U IIOCTPOUTH €€.

2X? +2y% +4xy 4+ 8x +8y +1=0.

Bapuanr 6

- -

1. Haiitu matpuity (B 6asuce (i, j,k)), 00pa3 u sapo onepatopa 3epKaJbHOr0 OTPaKEHUS OTHOCHTEILHO
mIocKocTd X+2y—2=0.

2. Haiitu matpuiry B 6a3uce (el', e;, eé) e el =€ —€2 +€3 , € =—€; +€, —2€;,

e’ =—e +2e +e ,ecnu oHa 3a1aHa B 6asuce (E, e, € )(0 3 2
3 1 2 3 1 2 3 2 1 -1»

0 -1 2

\ )

(3 1 -1
3. Haiitu coOCTBEeHHBIC BEKTOPHI B COOCTBCHHBIC 3HAYCHUS = 2 2 _1 + TlpuBoaures u MaTpuia K

L—Z 1 4

JnuaroHajbHoOMY BuAy? Eciu a, To HAalTH JuaroHajabHbIA BU U JUATOHATM3UPYIOIIYIO MATPHUILY.

4. TpuBectu popMy K KaHOHHYECKOMY BHJly ¢ TOMOIIbIO MeToza Jlarpanxka.

X2 +4X X +4X X +3X%2 +4x x — X2
1 1 2 1 3 2 2 3 3

5. MccnenoBaTh KpUBYIO BTOPOI'O OPSAKA U IOCTPOUTH €€
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—X? —y? +2Xy +2x—2y +1=0.

Bapuant 7

- -

1. Haiitu Mmatpuny (B 6asuce (i, j,k)), o0pa3 u siapo onepaTtopa IPOESKTHPOBAHUS HA IJIOCKOCTh
X+2y—22=0.

2. Haiitu MaTpuny B 6asuce (el', e, e::’)’ e ef =€ —€; +63 , €2 =€, +€, —2€;,
e’ =—e +2e +e,eciu oHa 3a7aHa B 0asuce (e , €, € ) ’/1 3 0
2 3

3 1 2 3 1 21 -1.°
o2 1)
2 0 -1

3. Haiiti cOOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3Hauenus , 1 1 _1 | IIpuBoamrcs i MaTpuna K

-1 0 2

JIuaroHanpHOMY BUay? Ecnu 1a, TO HATH TUaroHadbHbBINA BUJT M JUATOHATU3UPYIOLLYIO MATPHILY.
4. IlpuBect popMy K KAHOHUYECKOMY BHJY C TOMOIIbIO MeToa Jlarpanxka

X2+ 2X X +2X X —3x2 —6x X —4x2.
1 1 2 1 3 2 2 3 3

5. UccnenoBaTh KpUBYIO BTOPOTO MOPSIIKA U TTIOCTPOUTH €€

X2 + Y2 +4xy + 4x + 2y —5=0.

Bapuant 8

- -

1. Haiitu Mmatpuny (B 6asuce (i, j,k)), o6pa3 u siapo onepatopa IPOESKTHPOBAHUS HA IJIOCKOCTh
2x—y+z=0.

2. Haiiti MaTpumy B 6a3nce (el’, e, eé), rme €1 =€ —e; +63 , 8 =—€, +e, —2e,,
e’ =—e +2e +e ,ecmu oHa 3a7aHa B Oasuce (€, € , € ) |(2 1 2)
, .

s ! 2 8 12 30 2 g
10 1 )|
2 1 0)

3. Halitu coOCTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHHUS 1 2 O| [IpuBoguTcs nmu Marpuna K
(—1 1 3

nuaro"HajgrHoMy BuAy? Ecinu ma, To HAaWTHU AUaroHaJIbHBIN BUA M JUATOHAIU3UPYIOIIVIO MATPHUILY.
y Yy ) YOIy y

4. IlpuBecTy KBaJIpaTUUHYIO oplxz?r K KAHOHUYECKOMY BH]ly C IOMOIIBIO MeTo1a Jlarpanxa

4X° +8X X +4X X +3x° —4x°.
1 1 2 1 3 2 3

5. UccrnenoBaTh KpUBYIO BTOPOTO MOPSIJIKA U IIOCTPOUTH €€.
5x? +5y% — 2xy +10x — 2y +1=0.

Bapuant 9

- -

1. Haiitu matpunty (8 6asuce (i, j,k)), 00pa3 u simpo onepatopa MpoeKTUPOBAHUS HA TIOCKOCTh
2x—y+3z=0.
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2. Haiitu matpuny B 6a3uce (el', e, eg) rIe el =€ —e2 +6e3 , 82 =—€, +€, —26,,

e’ =—e +2e +e ,ecnu oHa 3ajaHa B Oasuce (€, € , € ) (0 1 2)
3 1 2 3 1 2 3 4 0 1|'
-1 -2 1|

\ J

1 0

3. Halitu coOCTBEeHHBIE BEKTOPHI W COOCTBEHHBIC 3HAYCHUS (1 4 0) IIpuBoguTcs MM matpuna K
L—l 15 J
JuaroHaibHOMY BUAy? Ecnu 1a, TO HATH TUaroHadbHbINA BUJT M JUATOHATU3UPYIOLLYIO MATPHILY.

4. TlpuBectu GpopMy K KaHOHMYECKOMY BHJly € IOMOLIbI0 MeToaa Jlarpanika.

X2+ 4AX X +4X X +3x2 +4X X — X2
1 12 13 2 2 3 3

5. MccnenoBaTh KpUBYIO BTOPOIO OPsAKA U IOCTPOUTH €€

—X? —y? +2Xy +2x—2y +1=0.

Bapuant 10

- -

1. Haiitu Mmatpuny (B 6asuce (i, j,k)), o0pa3 u siapo onepatopa IPOESKTHPOBAHUS HA IJIOCKOCTh
X+y+z=0.

2. Haiitu matpuiy B 6a3uce (el’, e;, eé), rae €1 =€ —€; +63, € =—€ +€, —26¢,,

( 1 1 0)
e, =—€, +2€, +€,, eclu OHa 3a]aHa B 0a3uce (el, €,, eS) o -1 1"
2 3 1
(5 1 -1
3. Haiitu coOcTBeHHBIE BEKTOPH U COOCTBEHHbIE 3HaueHuss 2 4 _1 | TlpuBomutes nm Matpuua k

-2 1 6

JIMaroHajpHoMYy BUay? Ecim 1a, TO HAWTH TUAroHalbHBIA BU U WAarOHAJU3UPYIOIIYI0 MAaTPHUILY.
4. IlpuBect popMy K KAHOHMUECKOMY BUAY C IOMOLIbIO MeTOAa Jlarpanxa

X2 +4X X —X2 —2X X + 2X2.

1 1 2 2 2 3 3
5. UccnenoBaTh KpuBYIO BTOPOrO MOPSIJIKA U IOCTPOUTH €€.

2X2 +2y% +4xy 4+ 8x +8y +1=0.

0) KpUTEepHH OLICHUBAHUS KOMIIETEHIIUHN (PE3yJIbTaTOB):
KonrtponpeHas pabota cuntaercs BbIIOIHEHHOH, €CIIU MPAaBUIILHO PEIIEHbl KaK MUHUMYM 3 3aJauu
(monydeno 18 GaioB U BbILIE).

B) OIMMCAaHUC IKaJIbl OLICHUBAHUS:
Bce pemennbie 3a1aHus B KOKIOM BapuaHTe cyMMapHO oreHuBatorcs 30 Oammamu: Kaxaoe U3 3a1aHui
OLIEHUBaeTCs B 6 0aJII0B.

Ouenka Kpurepuu onenku

OTnnuHO CymMma 6aiioB pereHHbIX 3a1a4
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¢ 23 no 25 6awios

Xopotio CymMma 0ajlsioB pelIeHHbIX 3a1a9
C 19 no 23 6amos
Y 10BIIETBOPUTEIILHO CymMma 0anioB pelIeHHbIX 3a1a9
¢ 15 no 18 6amnos
Heynosnersopurensuo | Cymma 6anioB pemieHHbIX 3a1a4

¢ 0 1o 14 6amnos
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