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Ne 11

3aB. kadenpoi, K. 3. H, JOLECHT T.K. Kupusiosa



1 IIEJIA U 3AJAYM JUCHUTLIVHBI

1.1 Heau TUCUMTTAHBI

dhopmupoBaHue 0a30BBIX 3HAHHUN TI0 ANTeOpe U TEOMETPUU B CIIOCOOHOCTEH, HEOOXOAMMBIX IS PEIICHHS
1 pPa3NMMYHBIX MAaTEeMAaTHYECKHX 3adad, BORHUKAIOMIMX TIIPH TEOPETHIECKOM U OSKCIIEPUMEHTAIHHOM
HCCIIEIOBAaHMUAX B MIPO(PECCHOHATHHOHN e TETFHOCTH
2 (hopMUpOBaHUE JIMYHOCTH OOYYAIOIIETOCs, PA3BUTHEC YMCHHWH, HABBIKOB W CIIOCOOHOCTH TNPUMEHSTH
3HAHUS Ha IPaKTHUKE
1.2 3apaum QM CHUILTTHHBI
W3ydeHHe OCHOB ainreOpbl MaTpHIl, TEOPUH CHUCTEM IMHEHHBIX anreOpanmdecKuX YpaBHEHHHA, TEOPHH
1 JMHEHHBIX MIPOCTPAHCTB M MpeoOpa30BaHuil, H3yUeHHE CBOHCTB F€OMETPHUECKUX OOBEKTOB IPH MOMOIIH
METOAOB aHAJTUTHIECKOI reOMETpUH
2 OBJIAICHHE MAaTEeMAaTHIECKAUMHU METOJIaMH PEIICHUS MPAKTUICCKUX 3a/1a9 110 TeMaM JIHCITUILTHHEI
3 pa3BUTHE YMCHHUS ONCPUPOBATH MOHATHUSAMHU U METOAAMHU TUCHHUIUIMHBI, UCIIONB3YEMBIMU B NalbHeHIei
y4eOHOI U TPOPECCHOHANBHOM JeSITEBHOCTU

1.3 Ilejib BOCIUTAHHS ¥ 32/1a4H BOCIUTATEJbHOMH PadoThl B pAMKAX AUCHHILINHBI

[IpodeccrnonanbHO-TPYOBOE BOCIHTAHNE 00yUJaOIINXCS

Lenb mpodeccrnoHaIbHO-TPYI0BOTO — (HOPMHUPOBAHUE Y O0YUAIOIIUXCSA 0OCO3HAHHON MPO(eCCHOHATFHON OPHEHTAIINHY,
MMOHUMAaHHs OOIIECTBEHHOIO CMBICTA TPyJa M 3HAYAMOCTH €ro Jjs ceOs JMYHO, OTBETCTBCHHOTO, CO3HATEIBHOTO U
TBOPYECKOTO OTHOIICHHUS K Oyayliedl AesTeNbHOCTH, MNPO(PECCHOHAIBLHOW STHKH, CIIOCOOHOCTH MPEABUACTH
HU3MEHCHHUS, KOTOPhIE MOT'YT BO3HHKHYTh B MPO(GECCHOHATBHON ACATSIILHOCTH, U YMECHHUIO paboTaTh B U3MCHEHHBIX,
BHOBb CO3/IaHHBIX YCIIOBHUSX TPY/IA.

Ienb BOCIIUTAHUSI JIOCTUTASTCS 110 MEPE PEIICHHUS B €IMHCTBE CICAYIOIIUX 3a/1a4:

— (popMuUpOBaHKE CO3HATETHLHOTO OTHOIICHHS K BRIOpaHHOI podeccuu;

— BOCIHTAHUE YECTH, TOPAOCTH, THOOBU K MPOPECcCUH, CO3HATEIHLHOIO OTHOLICHUS K MPO(EeCCHOHATBHOMY JONTY,
MOHUMAEMOMY KaK JIMYHAsI OTBETCTBEHHOCTh M 00S3aHHOCTD;

— (popmupoBaHKE NICHXOJIOTUH NpodeccHoHaa;

— (opmupoBanue MpoGeCCUOHATIBHOMN KYIBTYPBI, 3TUKU MPOPECCHOHATLHOTO OOIICHUS;

— (hopMHUpOBaHUE COIUATLHON KOMIIETCHTHOCTH U JAPYTUE 3a/1a4M, CBA3aHHBIC ¢ UMHDKEM MPOGECCHH U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ Bbnok 1. Juctumnuael / O6s3aTeNbHAs 4acTh

2.1 IncuMnJMHbI ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSI H3yYeHHe JAHHOM 1M CHMILIMHbI

1 ‘ JucnuiuinHa u3ydaeTcs Ha HauyallbHOM dTane (OpMHUPOBAHUS KOMIIETCHIMN

2.2 JIucuMnJMHbI M NPAKTHKM, AJI51 KOTOPbIX U3yYeHUe JaHHOM JMCUHUIIJIMHbI
HEe00X0ITMMO KaK MpeAlIecTBYOIIee

1 b1.0.07 MaremaTHdeckuil aHanmu3

2 b51.0.09 BrryncaurenbHas MaTeMaTHKa

3 b1.0.10 IuckpeTHas MmaTeMaTuka

4 Bb1.0.12 Teopus BepoATHOCTEH U MaTeMaTH4YeCKas CTATUCTHKA

5 b1.0.13 Marematndeckas JIOTHKa ¥ TEOPHsI aITOPUTMOB

6 b1.0.19 Teopust npuHATHS pelIeHUN

7 b1.0.23 Apxutektypa 9BM

8 b1.0.28 MogenmpoBaHue

9 b51.0.29 BpruncnurenbHble alropuTMBbl

10 | 51.0.34 Teopus uapopmaumu

11 b1.0.37 DxoHOMMKA NIPOrpaMMHON UHXKEHEPUH

12 b52.0.04(I1x) [Ipou3BoACTBEHHAS - IPEAUILIOMHAS IPAKTHKA

13 B3.01(/1) BeimosHeHNE BRITYCKHOM KBATM(DHUKAIIMOHHON PabOTHI

14 Bb3.02(J]) 3amuTa BRINYCKHOH KBaIM(UKAINOHHOH padoTHI

15 OT/1.01 OCHOBBI HAYYHBIX HCCIIEIOBAHNN

3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYYEHUA ITO AUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIbTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI
Kon u Kon u HaumeHoBaHue
HanMeHOBaHHe HHIUKATOPA A0CTH:KEHH IInanupyemMble pe3yJbTaThl 00yUeHHUs
KOMIIeTeHIIUH KOMIEeTeHIIUH
OIIK-1 Cnocoben OTTK-1.1 3HaET OCHOBAI 3HaTh: OCHOBHBIE OHSATHSI, ONIPEEIECHUS, CAMBOIUKY
MIPUMEHSITh aJreOpbl ¥ TEOMETPHH; CBSI3H MEXK/Ly Pa3IHIHBIMU
€CTECTBEHHOHAY4YHbIE MaTCMaTHIH, qu v MTOHATHUSIMHE;, BOXHEHIINE are0pandecknue CTPYKTYpHI
1 O0IIeHHKEHEPHBIE BIMHCITHTEIH HOM TEXTIHIH I YMeTh: peACTaBIsATh MaTeMaTHYECKYIO TIOCTAaHOBKY 3a/1ad,
IIPOTPaMMHPOBAHHS

3HaHUs, METObI BO3HMKAIOIINX PH TEOPETHIECKOM M HKCIIEPUMEHTAILHOM




MaTeMaTHIeCKOTro HCCIIEJOBAaHUU OOBEKTOB MTPO(PECCHOHANBHOMN IESITENbHOCTH
aHanu3a u BrnageTs: OCHOBHBIMU MOHATHSIMH, TEPMHUHAMH alIreOpsl 1
MOJIEITMPOBAHHS, TEOMETPUH; MATEMATHICCKHUM aIapaTOM AUCIUILIHHEI
TEOPETHUYECKOTO U OIIK-1.2 YmeeT pemiatb 3HaTh: OCHOBHBIE METO/IbI JOKA3aTEILCTB TEOPEM U
SKCIEPUMEHTAIEHOIO | CTaHAAPTHBIE YTBEPKICHUH
HCCIIEIOBAHMS B npodeccHOHaIbHBIE 33241 C | YMETh: BBIOUpPATh ONTHMAIbHBINA METO]] PEIICHHUS
NpO(PECCHOHANIBHOH | MpUMEHEHHEM CTaH/apTHHIX NMPO(pECCHOHATIBHBIX 33]Ja4 1 000CHOBHIBATH
JEATETbHOCTH €CTECTBCHHOHAYTIHBIX 1 CBOH BBIOOD
00IIenHXKeHEePHBIX 3HAHUH,
METO/I0B MaTeMaTHIECKOTO Bnaners: HaBbIKaMK BBIOOpa M IPUMEHEHUS] METOJIOB
aHaIM3a ¥ MOAEIHPOBAHNUS
OIIK-1.3 Nmeet HaBBIKU 3HaTh: CBSI3M MEXKAY PA3TUIHBIMH ITOHATHSIMA
TEOPETHYECKOTO U anredpanvIecKux CTPyKTyp
9KCIIEPUMEHTAIIBHOTO YMeTh: MPeACTaBIATh MOIYyYSHHBIE IPH PEIICHUN PE3YIIbTAaThI
uccIe0BaHNsl OOBEKTOB B TEPMUHAX IIPEAMETHOH 00JacTH
npodeccHoHaIBHOMN Brnaners: MaTeMaTHYeCKUM amNmapaToM JUCLUILIHHBL;
JEATETbHOCTH HaBBIKAMH BBIOOpA U IPUMEHEHHsSI METOJIOB
4 CTPYKTYPA U COAEP KAHUE JUCHHUITJIMHBbI
OuHnas ¢popma *Kon
Kona HaumeHoBaHHe pa3/e/i0B, TEM M BUA0B PadoT Cemectp Hacwt ;:f:;:::s;
Jex Hp JIab CP KOMIIETCHITUH
1.0 | Pazgen 1. Marpunsl. Onpeneauresn. Cucremsl
JIMHEHHBIX aJredpanyecKuX ypaBHEHHI.
11 . OIIK-1.1
Marpumpl.  Onepanun  Hajg MaTpUIAMH  HMX  CBOMCTBA.
Omnpenenureny n—To mopsiaka. Panr marpuist 1 2 4 ! OIIK-1.2
OIIK-1.3
1.2 OIIK-1.1
CucTeMbl THHEWHBIX adreOpandecKuX ypaBHCHUH 1 2 6 1 OIIK-1.2
OIIK-1.3
13 PI'P «Matpuuel. Onpeaenurend. CHCTEMbI JIMHEHHBIX 1 4 8E§j;
anredpanvyeckux ypaBHEHUI» OHK-l: 3
2.0 | Pazmen 2. Auredpamveckue CTPYKTYpPHI: JIMHEHHbIE
NMpPOCTPAaHCTBA W  TNpeodpa3oBaHMsi, KBaJgpaTUH4YHbIE
¢opmel.
2.1 Jluneitnsle mpocTpaHcTBa. PazMepHOCTh M 0a3uc THHEHHOTO OIK-1.1
’ 1 2 3 2 OIlK-1.2
MPOCTPAHCTBA. OINK-1.3
2.2 Jluneiinple TpeoOpa3oBaHUsT ¥ JEHCTBHS HAA HUMH. OIK-1.1
EBKJINIOBO TPOCTPaHCTBO 1 2 5 2 OIIK-1.2
OIIK-1.3
2.3 | Ksamparuunsie (bOopMBEL. Kanonnueckuit BUJI. OIlK-1.1
Knaccudukamus  xBaapatwyebix  ¢opMm.  Kpurepwmii 1 2 4 2 OIIK-1.2
CuipBecTpa OIIK-1.3
3.0 | Pazmen 3. BekropHas ajareopa. AHaJuTHYecKasi
reoMeTpHusi.
3.1 OIlK-1.1
Bexkrophas anredpa 1 2 2 OIIK-1.2
OIlK-1.3
3.2 OIlK-1.1
[Ipsimas Ha maOCKOCTH 1 2 2 2 OIIK-1.2
OIlK-1.3
3.3 OIlK-1.1
Kpussie BTOpOro nopsaka 1 2 2 2 OIIK-1.2
OIIK-1.3
3.4 OIlK-1.1
IMonspHas cucrema KOOpAUHAT 1 2 1 OIIK-1.2
OIIK-1.3
3.5 OIlK-1.1
[Ipsimas ¥ MIOCKOCTH B IPOCTPAHCTBE 1 3 4 2 OIlK-1.2
OIIK-1.3
dopma MpOMeKyTOUHOH aTTecTalun — IK3aMeH 1 36 OIK-1.1
OIlK-1.2




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas ¢opma *Kon
Yacsl HHIMKATOpa
Kon HaunmeHoBaHue pa3jesioB, TeM U BUIOB padoT Cemect OCTHAACHMST
Pl Jtex | Tp | Jla6 | CP
KOMIIETEeHIIMH
OIlK-1.3

Hroro wacos (6e3 yuéTa 4acoB Ha IPOMEKYTOUHYIO

17 34 21
aTTECTAINIO)

5 ®OHJl OHEHOYHbIX CPEACTB JJIsA TIPOBEAEHUSA _
TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTHU 1 ITPOMEXYTOYHOU
ATTECTAIIMHU OBYYAIOIIIMUXCS IO JUCHHUIIVIMHE

@oHJ ONIEHOYHBIX CPEACTB Al IPOBEACHHUS TEKYIIETO KOHTPOIS YCHEBAEMOCTH H IPOMEXYTOUHON
aTTeCcTallly N0 JUCHUIUIMHE 0(OpMIIEH B BHJE npuiokeHus Ne 1 k pabouel mporpaMme TUCIUIUIMHBI M pa3MEIleH B
ANEKTPOHHOH WH(POPMAIIMOHHO-00pa30BaTENBHON cpelle YHHBEpPCHTETa, AOCTYHMHOH oOydaromeMmycs depe3 ero
JUYHBIA KaOWHET

6 YYEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE
JUCHMUILIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JUTEpaTYpa

Kon-Bo 3Kk3.
Bubmmorpaduieckoe onrcaHue B Onbnmoteke/
OHJIANH
Wneun, B. A. Jluneiinas anredpa : yueonuk / B. A. Unbun, O. I'. [To3Hsk. — 6-¢
u3., crep. — Mocksa : @usmatiur, 2010. — 278 ¢. — URL: N
6.1.1.1 N . . Ownnaitn
https://biblioclub.ru/index.php?page=book&id=68974 (nara obparieHus:
18.04.2024). — TekcT : 2NeKTPOHHBIN.
[MpuBanos, U. . Ananuruueckas reoMeTpus : yueoHoe nocooue / 1. U. [IpuBasos.
6.1.12 — 38-¢ uzn. — Cankr-IlerepOypr : Jlans, 2022. — 304 ¢. — URL: Omaiin
o https://e.lanbook.com/book/210353 (nara obparmienus: 15.04.2024). — TekcT :
3JIEKTPOHHBIN.
Edumos, H. B. Kpatkuii kypc aHaquTHuecKoii reoMeTpu : yueOHoe nocoodue / H.
B. Epumor. — 14-¢ u3a., ucnp. — Mocksa : @usmariur, 2008. — 239 ¢. — URL: .
6.1.1.3 Ownnaitn

https://biblioclub.ru/index.php?page=book&id=69316 (nara obOparieHus:
18.04.2024). — TeKcT : 3JIEKTPOHHBIH.

Knerenuk, [I. B. COopHEK 3a/1a4 110 aHATUTHYECKOH TEOMETPHH : yaeb. mocodue /
6.1.1.4 . B. Knerenuk ; pea. H. B. Ebumos. — Uzn. 17-¢, crep. — CII6. : Jlans, 2016. — 40
224 c. — TeKcT : HermoCPeICTBCHHBIH.

IMucemennsiit, J{. T. Koncnekt nekmuii no Beiciieii matemartuke / JI. T.
6.1.1.5 Iucemennsit. — 13-e m3a. — M. : Aiipuc mpecc, 2015. — 608 c. — TexkcrT : 67
HETIOCPEICTBEHHBIH.

Kypom, A. I'. Kypc Beicmieit anreOps! : yaeOHuK it By30B / A. I'. Kypomr. — 25-¢
u31., crep. — Cankr-IletepOypr : Jlanp, 2024. — 432 ¢. — URL:

6.1.16 https://e.lanbook.com/book/383849 (nara obpamienus: 15.04.2024). — Texcr : Onaiin
3JIEKTPOHHBIH.
6.1.2 lonoJIHUTEIbHASA JIUTEPATYpa
Kon-Bo 3k3.
Bubmmorpadudeckoe onrcanue B Oubnmorexe/
OHJIAliH
Tonersix, O. [I. OCHOBBI JIMHEHHOHN anreOphl ¢ MPUIOKEHUSIMH B APYTUX pasjenax
6121 MaTeMaTHKH : yaeoHoe mocobue / O. [I. Toncteix, T. H. UepHurosckas. — UpkyTck Omnnaii
T : UpI'VIIC, 2017. — 148 c. — URL: https://e.lanbook.com/book/134730 (nara
obpamenus: 15.04.2024). — TeKcT : 2JIEKTPOHHBIH.
JIeitkuna, E. M. AnreGpa u reomeTpus. AnreOpandeckie CTpyKTyphl: JINHEHHbIE
MPOCTPaHCTBa U Mpeo0pazoBaHusl, KBajpaTHIHble (GopMsI : yuebd. mocodue / E. M.
6.1.2.2 . 139
JIerrkuna, T. C. CuHerosckas ; MpkyT. roc. yH-T myTel coobmr. — MpKyTek :
HpI'VIIC, 2016. — 108 c. — Tekcr : HenmocpeICTBEHHBIN.
[MerpsikoBa, E. A. BextopHas anredpa. AHannTH4YecKast reoMeTpus : yued. nocodue
6.1.23 o qucnuiuinHaM "Martemaruka', " Anredpa u reomerpust” / E. A. Tlerpsixosa, T. JL. 248

ArexceeBa ; Denep. areHTCTBO XK.-11. TpaHcI., UpKkyT. roc. yH-T ImyTe# coodmr. —
Upkyrek : UpI'YIIC, 2010. — 148 ¢. — TekcT : HenmocpeICTBEHHBIH.

6.1.3 YueOHO-MeTOANYECKHE Pa3Pa0OTKH (B T. Y. VIS CAMOCTOSATEIbHOM pa6oThl 00y4aKOIINXCH)

Bubmmorpadudeckoe onrcanue ‘ Komn-Bo 3Kk3.




B OuOnmoTreke/

OHJIANH
MungeeBa, C.B. Mertonnueckue ykazaHus 10 U3ydeHuto quciumuiniel 61.0.08
Anrebpa u reoMeTpus 1o HarpasiieHHIo moarotoBku 09.03.04 ITporpamMMHuas
6.13.1 WHXeHepus, mpo¢b Pazpabotka mporpaMmHo-uHPOpManmoHHbIX cuctem / C.B. Omnaiis
R Munneesa; pkyT. roc. yH-T mmyTeit coobm. — Upkytek: UpI'VIIC, 2023. — 13 c. -
Texcr: anexkrponnsrit. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_47831 1398 2024 1 signed.pdf
6.2 Pecypchl HHPOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « MHTepHET»
6.2.1 OnekTpoHHO-OnbOIMOTEuHas cuctema «M3narensctBo Jlanby, https://e.lanbook.com/
6.2.2 DeKkTpoHHO-O0nbIMoTE Has cucTeMa «Y HUBEpCUTETCKasi OnbanoTeka oHainy, https://biblioclub.ru/
6.3 IIporpaMmMHoe o0ecneuenre 1 HHPOPMAIHOHHbIE CIIPABOYHBIE CHCTEMBbI
6.3.1 bazoBoe nmporpaMmMHoe o0ecrieyeHue
6311 Microsoft Windows Professional 10, rocymapctBenHbrii KoHTpakT oT 20.07.2021  Ne
T 0334100010021000013-01
6.3.1.2 la/iicrosoft Office Russian 2010, rocynapctBennsiil koHTpakT oT 20.07.2021 Ne 0334100010021000013 -
FoxitReader, cBOOOIHO pacmpocTtpaHseMoe POrpaMMHOE obecrieueHne http:/free-
6.3.1.3 . .
software.com.ua/pdf-viewer/foxit-reader/
Adobe Acrobat Reader DC cBoOOmHO pacmpocTpaHseMOe MpPOTrpaMMHOE  OOecreucHue
6.3.14 . :
https://get.adobe.com/ru/reader/enterprise/
Snpexc. bpaysep. IlpuximamHoe mnporpammHOe oOecriedeHne oOmero HasHaueHus, OducHbIe
6.3.1.5 TIPHIOKEHUS, TUIEH3H — CBOOOIHO paclpoCTpaHsIeMoe MporpaMMHoe obecriedeHre 1o nuren3un BSD
License
6.3.2 Cnienua1u3upoOBaHHOE IPOrPAMMHOE o0ecrevyeHue
6.3.2.1 \ He npenycmotpero
6.3.3 UndopmanuoHHbie cIPABOYHbIE CHCTEMbI
6.3.3.1 | He npexycMoTpeHs!
6.4 IIpaBoBBIe H HOPMATHBHBIE JOKYMEHThI
6.4.1 ‘ He npexycmoTpenst

7 ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3HI,

HEOBXOJIMUMOM JIJIsSI OCYIIECTBJEHHUS YYEBHOI'O ITPOIIECCA

1O JMCIMIIJIMHE

Kopnyca A, b, B, I', /I, E UpI'YIIC nHaxoasTcs mo aapecy r. MpkyTck, ya. UepHsimeBckoro, 1. 15;
kopnyc JI UpI'VIIC naxoaurcs — no aapecy r. Upkyrck, yi. JlepmonTosa, 4.80

VYuebnast ayauropus ['-103 1y1st mpoBeieHnst JISKIIMOHHBIX U IPAKTHUECKHUX 3aHITHI, 1ab0paTOpHBIX padoT,
TPYNIIOBBIX U MHIUBHUIYaJIbHBIX KOHCYJIBTAIIUN, KypCOBOTO IIPOSKTUPOBAHUS (BBIIIOJIHEHHS KYPCOBBIX
pabor), TeKyIIero KOHTPOJISl ¥ MPOMEKYTOUHOH arTecTtarui. OCHOBHOE 000py0BaHUE
cHenHaIu3upoOBaHHasi MeOeTIb.

VYuebnast ayauropus ['-207 1y1st mpoBelieHns JISKIIMOHHBIX U TPAKTHYECKHUX 3aHITHI, Tab0paTOpHBIX padoT,
TPYNIIOBBIX U MHIUBHUIYaJIbHBIX KOHCYJIBTAIIUN, KypCOBOTO IPOSKTHUPOBAHUS (BBIIIOJIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOJISl ¥ MPOMEKYTOUHOH arTecTariui. OCHOBHOE 000py0BaHUE
crenuanu3upoBanHas Mebens. [l mpoBeeHNs 3aHATHH UMEIOTC yueOHO-HaTIIAHbIe TocoOus (IIaKaThl).

VYuebHas ayauropus ['-212 ans npoBeeHNs JISKINOHHBIX W MPAKTUIECKUX 3aHATHH, TaOOpaTOpHBIX padoT,
IPYNIIOBBIX U MHIUBHUIYaJIbHBIX KOHCYJIBTAIMH, KypCOBOTO IIPOEKTHPOBAHNA (BBITIOTHEHUS KyPCOBBIX
paboT), TeKyIIero KOHTPOJISl ¥ MPOMEKYTOUHOH arTecTtanui. OCHOBHOE 000pyA0BaHUE:
crenuanu3upoBanHas Mebens. [l mpoBeeHNs 3aHATHH UMEIOTCs yueOHO-HaTIIAHbIe TocoOus (IIaKaThl).

VYuebnast aynuropust ['-223 1u1st mpoBesieHNs ISKIIMOHHBIX U TPAKTHUECKHUX 3aHATHH, 1a00paTOPHBIX padoT,
TPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAlUH, KypCOBOTO MPOEKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TeKyIIero KOHTPOJISl ¥ MPOMEKYTOUHOH arTectanui. OCHOBHOE 000pyA0BaHUE:
crennanu3upoBanHas MeOens. [l mpoBeeHNs 3aHATHH UMEIOTCs yueOHO-HATIIAHbIe TocoOus (TTaKaThl).

VYuebnast aynuropust ['-301 1u1st mpoBesieHNs ISKIIMOHHBIX U ITPAKTHUECKHUX 3aHATHH, 1a00paTOpHBIX padoT,
TPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAlUH, KypCOBOTO MPOEKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TeKyIIero KOHTPOJIS U IPOMEKYTOUHO! arTectanni. OCHOBHOE 000py/JOBaHME:!
crenuaI3upoBaHHas MeOesb, MyJIbTUMEIHAPOEKTOP, (HOYTOYK IIepeHoCHOH). [lyist mpoBeieHus 3aHATHH
AMEIOTCSl y9eOHO-HATIISAHbIE TocoOus (TTaKaThl).

VYuebnast aynuropus ['-305 1151 mpoBeieHNs IEKIMOHHBIX M MPAKTHYECKNX 3aHATHH, 1a00paTOpHBIX padoT,
TPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAlUH, KypCOBOTO POEKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TeKyLIero KOHTPOJIS U MPOMEXYTOUHOH arTecTanun. OCHOBHOE 000pyI0BaHHUE:
creuaIn3upoBaHHas MeOeb, MyJIbTHMEIHANPOEKTOD, (HOYyTOYK IIepeHoCcHOH ). [l npoBeeHust 3aHATHI
AMEIOTCS y9eOHO-HaTJIsIHbIe TocoOus (TTaKaThl).

VYuebnast aynuropust I'-309 1u1s mpoBeieHnst ISKIIMOHHBIX U ITPAKTHYECKHUX 3aHATHH, 1a00paTOpHBIX padoT,
IPYIIOBBIX U HHIMBUIYAIBHBIX KOHCYJIbTAlMH, KypCOBOTO NPOEKTUPOBAHUS (BBITIOIIHEHHUS KYPCOBBIX




paboT), TEKYIIEro KOHTPOJIS U MMPOMEXYTOUHOH arTecTanun. OCHOBHOE 000pyIOBaHHE
CICIMATH3UPOBAaHHAS Me0eIb, MyJIbTHMEIHAIPOCKTOP, FKPaH, (HOYTOYK MEPEHOCHO).

Yyebnas aymutopus I'-121 mis mpoBeaeHUs JSKIMOHHBIX U IPAKTHYECKUX 3aHATHH, 1a00paTOpHBIX paboT,
IPYIIIOBBIX ¥ MHAMBUIYaJIbHBIX KOHCYJIBTAINH, KypCOBOTO IIPOESKTUPOBAHHMS (BBIIIOJHEHHS KYyPCOBBIX
paboT), TeKyIero KOHTPOIIS M MPOMEXKYTOUHOH aTTecTanni. OCHOBHOE 000pyIOBaHNE:
CIeHaTH3UPOBaHHAs Me0eIb, MyITbTHMEIHAIIPOSKTOP, YKpaH, (HOYyTOYK MEPeHOCHOH).

10

[MomemieHns 7151 CAMOCTOATENBHOM PaOOTHI 00YYAIOIINKCSI OCHAIIEHB KOMITBIOTEPHOH TEXHUKOM,
NOAKIIOYEHHON K HH()OPMAaIMOHHO-TEIEKOMMYHHUKAIMOHHON ceTn «/HTepHeT», n obecneye bl JOCTYIIOM B
ANEKTPOHHYIO HHPOpMaIMOHHO-00pazoBaTenbHyto cpexy pl YIIC. [Tomeniernns ams caMOCTOSTEIbHOM
paboThI 00yJarOIIIXCS:

— YHTAJbHBIC 3AJIBI;

— y4eOHbIC 3abl BRIYUCTUTEIbHOM Texauku A-401, A-509, A-513, A-516, 1-501, 1-503, JI-505, 1-507;

— MOMEIIEHHUS JUI XPaHEHUsI U TPO(UIIAKTHIECKOTo 00CTy )KUBaHUs yueOHOro obopynoBanus — A-521

8§ METOANYECKHE YKA3AHUSA JISA OBYYAIOIIUXCA
110 OCBOEHHMIO JTMCIIUITJIMHbI

Bun yueoHOM
NEeSITEILHOCTH

Opranuzanus yueOHOH NesaTeIbHOCTH 00y4aromerocs

Jlexmus

Jlekuust (ot nmatuHCKOro «lection» — YTeHHE) — BHUI ayAUTOPHBIX Y4YEOHBIX 3aHSTHIL.
Jlexnus: 3aKkianbIBacT OCHOBBI HAYYHBIX 3HAHUI B CUCTEMAaTH3UPOBAHHOM, IOCJIEIOBATEIILHOM,
000011IeHHON (hOpMe; PaCKPBIBACT COCTOSIHAE M TEPCICKTHBBI PA3BUTHS COOTBETCTBYIOIICH
00JIacTH HayKW M TEXHUKH; KOHICHTPUPYET BHUMaHHE OOYYarol[MXcs Ha HanOoliee CIIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIMPYET [T03HABATEIbHYIO aKTHBHOCTH 00YYaIOIINXCSI.

Bo BpeMsi NEKIMOHHBIX 3aHATHH OOyJarOUIMHCS IOJDKEH YMEThb CKOHIICHTPHUPOBATh
BHUMaHHE Ha HM3Y4aeMbIX IpoOJIEMax W BKIOYNTH B pabOTy Bce BUABI NMAMSTH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUTIaTeNIbHYI0. J[JI 3TOro Bech Marepual, H3JaracMblii IPEnoaaBaTeieM,
o0ydJaromemMycsi HeoOXOIMMO KOHCHEKTHpOBaTh. Ha MONSIX KOHCIIEKTa CleAyeT IOMeJaTh
BOIIPOCHI, BBIICICHHbIE OOYYaIOIMMCSl JUIS KOHCYJNBTALMM C MperojaaBaTeneM. BBIBOIB,
MOydeHHBIE B BHIE (DOPMYJ, PEKOMEHIyeTCs B KOHCIIEKTE ITOJYEPKHBATh WM OOBOAWTH
paMKoi, 4yTOOBI JTydIlle 3allOMUHAIKCE. [101€3H0 cOCTaBUTh KPaTKHUil CIIPaBOUHUK, COJEPIKaIIU
OIpe/ieIeHus BAKHEUIINX MOHATHH JeKIMU. K KaXIoMy 3aHATHIO CliefyeT pa3o0paTh Marepua
npeasiaymieit nexuuu. Y3ydas martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKIMH, ClexyeT
NEPEXOUTH K CIEAYIOLEMY BOIIPOCY TOJILKO B TOM ClIy4ae, KOIZla XOPOIIO YCBOEH IPEAbIIYIIUN
BOMpoOC. Psii BONPOCOB MUCHUIUIMHBI MOXET OBITh BBHIHECEH HAa CaMOCTOSITENBHOE H3ydeHHE.
Takoe 3amaHue TpeOyeT ONEPaTUBHOTO BHIMOJTHEHHA. B KOHCHEKTe JEeKIUi HEeoOXO0IUMO
OCTaBHTb MECTO JUISl OCBEIIEHHS YHOMSHYTHIX BoONpocoB. OOGO3HAauMTH BOIPOCH], TEPMHHBI,
MaTepuan, KOTOPBIA BBI3BIBAET TPYAHOCTH, IOMETUTh M MONBITATECS HAWTH OTBET B
pekomenayeMoil nureparype. Ecim camocTosiTensHO HE ynaeTcss pazo0paThesi B MaTepHane, TO
HeoOxonuMo c(hOopMyJIMpOBaTh BOIPOC M 3a/4aTh IIPENOJABATENI0 HA KOHCYJbTAIlMM, Ha
MPaKTUYECKOM 3aHATUU

IIpakTuueckoe
3aHATHC

[IpakTHyeckoe 3aHATHE — BUA ayAUTOPHBIX YUCOHBIX 3aHATHH, IeJIeHanpaBlieHHas GpopMa
OpraHM3anyy y4eOHOro mpolecca, Ipy peal3alui KOTOpoi 00ydaromuecs 10 3aJaHuio U 10/
PYKOBOJICTBOM TIPEMO/aBaTeNIs BBIIONHAIOT IpakTHYeCKue 3amaHus. [IpakTuueckue 3alaHus
HarpaBjeHbl Ha yriyOJleHHe HAyYHO-TEOPETHYECKMX 3HAHUHM M OBJIAJAEHUE ONpe/IeICHHBIMU
MeToJlaMH paboThl, B IpOIEcce KOTOPBIX BBIPAOATHIBAIOTCS YMEHHUS! M HABBIKHM BBITIOJTHEHHS TE€X
WIN WHBIX y4eOHBIX IEHCTBHMH B MaHHOW cdepe Hayku. [IpakTiueckne 3aHATHS Pa3BHBAIOT
HayYHOE MBIIUIEHHE U pedb, MO3BOJSAIOT NMPOBEPUTH 3HAHUSA OOYYAIOUIMXCS, BBICTYMAIOT Kak
CpeICTBa ONepaTUBHOIN 0OPaTHOMN CBA3M; IEJb MPAKTUYECKUX 3aHSATHH — YIITyONaTh, paclIupsTh,
JIeTAIM3UPOBATh 3HaHMs, IOJyYeHHbIE Ha JIEKIUH, B 0000LIEHHON Qopme M comelcTBOBaTh
BBIPAOOTKE HABBIKOB MPO(ECCHOHANBHON S TeTbHOCTH.

Ha npaktuueckmx 3aHATHSX MOAPOOHO paccCMaTPUBAIOTCS OCHOBHBIE  BOIIPOCHI
JTUCHIUIUIMHBI, Pa30MpaAlOTCs OCHOBHBIE THMBI 33mad. K KakXIoMy MPaKTHYECKOMY 3aHSATHIO
ClefyeT 3apaHee CaMOCTOSITEIbHO BBINOJHUTH JAOMAIHEE 3aJaHHe M BBIYYUTH JICKIUOHHBIN
Mmarepual K cieayronieid teme. CucTeMaTHYecKoe BBIITOJTHEHUE JIOMAITHHUX 3a/laHui 00s13aTelIbHO
U SBJISIETCSI BAKHBIM (PaKTOPOM, CIIOCOOCTBYIOIIMM YCHEITHOMY YCBOCHUIO TUCIUILIHHBI

CamocrosTeabpHas
pabora

OOydeHue 1O IUCHHIUIMHE «AnTredpa M TeoOMEeTpHs» INpeaycMaTpUBaeT AaKTHBHYIO
CaMOCTOSITENIbHYI0 paboTy oOyuatomerocs. B pasmene 4 pabodeld mporpamMmbl, KOTOPBIHA
HasbiBaeTcst «CTpyKTypa M COAEp’KaHWe IUCLHUIUIMHBDY, BCE Yachl CaMOCTOSATENIHLHOM paboOThI
pacmucaHbl 10 TeMaM M BOIpOcaM, a TaKXe yKazaHa HeoOXonumas ydeOHas JHuTepaTypa:
oOyuaromuiics n3y4yaer y4eOHbIH MaTepuall, pa30oupaeT NMpUMEpbl M PEeIIaeT pa3HOYPOBHEBBIC
337a4d B paMKax BBIIOJIHEHHS KaK OOMIMX IOMAallHWX 3alaHui, Tak W HMHAWBUAYaJIbHBIX
nomamHux 3ananuid (MA3) m npyrux BHIOB paboT, HPEITyCMOTPEHHBIX pabodel mporpaMmoin
JUCUUIDIMHBL. [Ipy BBINOJHEHMH NOMAalIHUX 3aJlaHui 00ydYaroIeMycsl ClelyeT OOpaTHThCS K
3a/1a4yaM, pelIeHHBIM Ha IPEABIAYIINX MPAKTHYECKUX 3aHATHAX, PEIICHHBIM JJOMAITHUM paboTaM,




a TaKkKe K MpUMEpaM, IPHBOAUMBIM JIEKTOpoM. Ecam 3Toro OymeT HEmOCTaTOYHO Mt
BBINIOJIHEHHSI BCEH PabOTBHI MOKHO JOIOJIHUTEIEHO BOCIIOJIB30BAThCS YYEOHBIMHU IOCOOHSIMH,
NpUBEJICHHBIME B pazgene 6.1 «YueOHas nurepatypa». Ecnm, HecMOTps Ha W3y4YeHHBIH
Marepual, 3a/laHie BBIINOJIHUTL HE yJaeTcs, TO B 0053aTeJIbHOM MOpPSIKe HEOOX0IMMO MOCETUTh
KOHCYJIbTAIIMIO TIPEroJiaBarelisi, BEAYILEro MNpPaKTHYECKUE 3aHSATHS, W/WIM KOHCYJIBTALUIO
JIEKTOpA.

JomamHne 3amaHWs, WHAWBUIyalbHBIC JOMAlIHWE 3aJaHUA H Jpyrue paboTsl,
IpeTyCMOTPEHHBIE  pabodell  MporpaMMOM  JUCHUIUIMHBI  JOJDKHBI  OBITh  BBIIIOJHCHEI
o0ydJaromuMcs B YCTaHOBJIECHHBIE NIPENOAABATEIEM CPOKH B COOTBETCTBHH C TPEOOBAaHHAMH K
oopmileHHIO TEKCTOBOW M TpaduuecKod NOKyMEHTanuu, chopMyanpoBaHHbIM B IlonoxeHnn
«TpeboBanus K 0HOPMIICHHIO TEKCTOBOH M TpaddecKol JoKyMeHTanud. HOpMOKOHTPOITE)

Kommnekc yueGHO-METOANYECKHX MaTepPHaIOB [0 BCEM BHIAM y4eOHOH NesTeNbHOCTH, MPEIyCMOTPEHHBIM paboueit
TIPOTPaMMO¥ IUCITUITINHEI (MOAYIIS), pa3MeIleH B JJIEKTPOHHOH HH(OpMaMOHHO-00pa3oBatensHoi cpene Upl'YIIC,
JOCTYITHON 00YJaromeMycs 9epe3 ero JINIHBINA KaOuHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTIKEHHUH 00YJArOIIMXCS B IPOIECCE U3YUCHHUS TUCIUTUIHHEI;

— of0ecrieueHHWE  COOTBETCTBHMSI ~ pE3yJbTaTOB  OOydeHHMs]  3ajadaMm  Oynyiei
npo(heCcCHOHANTLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX M BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYaIOIUXCs B TIpoLiecce 00ydeHusl.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 33]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENEN€HHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OeHUBAHUSA KOMIICTCHIMUA, KPUTEPUU OLEHKH

Jucruminna « Anredpa u TeOMEeTpHs» y4acTByeT B (JOPMUPOBAHUY KOMITETCHIIUH
OIIK-1. CrnocoOeH nUpUMEHSTh €CTECTBEHHOHAay4YHbIE U OOIIEMH)KCHEPHBIC 3HAHUS,
METOJIbl MaTEeMaTHYECKOTO aHAIN3a U MOJICIMPOBAHUS, TEOPETUIECKOTO M IKCIEPUMEHTAIBLHOTO
UCCJIEJ0BaHNS B IPO(ECCHOHANBHON e TEIbHOCTU

IIporpaMMa KOHTPOJIbLHO-OLIEHOYHBIX MEPONPHUATHIA o4Has popma o0yueHust
Haumenosanue Kon
KOHTPOJTHHO- JHAMKaTOpa HaunmMeHnoBaHue 0IEHOYHOTO
Ne OOBEKT KOHTPOJIA cpexnctra (popma
OLIEHOYHOTO JOCTHKEHUS npoBeeHIT*)
MEpONPHATHS KOMITCTEHIIHU P
1 cemecTp
1.0 Pazgea 1. Matpuubl. Onpegenuresnn. CucTeMbl JHHEHHBIX aaredpanyecKux ypaBHeHHI
Matpunsl. Onepanuu Haj
. OIIK-1.1
. MaTpUL[AMH UX CBOWCTBA. KontponsHas padora (KP)
11 Texymmmif KOHTPOJIb OIIK-1.2
Omnpenenurenu n—ro nopsinka. Panr OITK-1.3 (TMcEMEHHO)
MaTpPHUIIBI '
. CucTeMsl TMHEHHBIX OIK-1.1 Konrponbhas padora (KP)
1.2 Tekymuii KOHTPOIb . OIlK-1.2
anreOpandecKux ypaBHECHHHA OITK-1.3 (TIHCBEMEHHO)
§ PI'P «ManI/Im,I“. Onpenenuren. OIIK-1.1 PacueTHO-rpaduceKas
13 Texymuit KoHTponb | CHCTEMBI THHEHHBIX OIlK-1.2 a6ota (PTP) (IHchMeHHO)
anreOpanvdecKux ypaBHEHUN» OIIK-1.3 P
20 Pasnen 2. Anre6panyeckue CTPyKTYpbI: JIMHeiiHbIe IPOCTPAHCTBA M NPeo0pa3oBaHusl, KBaJApaTHYHbIe
' (opmbI
JluHeltHbIe TPOCTPAHCTBA. OIlK-1.1 PasHOVPOBHERELE 3144
2.1 Texymmii kKoHTpob | PasmepHOCTH 1 0a3uc TUHEHHOTO OIIK-1.2 P A
HpOCTpaHCTBA, OITK-1.3 (3amaHUSA/TUCEMEHHO)
JluneitHbIe TPeoOpa3oOBaHUs U OIlK-1.1 PasHOVPOBHERELE 3a1a4H
2.2 Texymwif KOHTPONb | JeHCTBUS HaJ HUMU. EBKIHIIOBO OIlK-1.2 P A
HPOCTPaHCTEO OITK-1.3 (3a1aHUSA/TTICEMEHHO)
Eﬁiﬂiﬁiﬁ]ﬁ ]CSbI/(I) o OIK-1.1 PasHoypoBHEBEIE 3a1aun
2.3 Texymmuii KOHTPOJIb - OIlK-1.2 yp A
Knaccudukanms kBagpaTHIHbIX OIK-13 (3a1aHUA/TUCEMEHHO)
¢dopm. Kputepnii CripBectpa '
3.0 Pa3nen 3. BekTopHasi ajiredpa. AHAJTUTHYECKAS] TeOMETPHS
OIK-1.1 PazHoypoBHeBbIE 3a1aun
3.1 Texymmii koHTpOob | BekropHas anrebpa OIIK-1.2 yp A
OITK-1.3 (3a1aHUSA/TTICEMEHHO)
OIK-1.1 PazHoypoBHeBbIE 3a1aun
3.2 Texymmit koHTpOoNb | [IpsiMast Ha TUTOCKOCTH OIIK-1.2 yp A
OITK-1.3 (3a1aHUSA/TTICEMEHHO)
OIK-1.1 Pa3HOypoBHEBHIE 331241
3.3 Texymuii konTpons | Kpussie BToporo nopsiaka OIIK-1.2 yp A
OIK-1.3 (3a1aHNS/TIUCHMEHHO)
OIK-1.1 PasHoypoBHEBHIE 3a/1a4H
3.4 Texymmii koHTponb | [lonmspHas cuctemMa KOOpAWHAT OIlK-1.2 yp A
OITK-1.3 (3a1aHUS/TTUCEMEHHO)
IIpsimMast ¥ IIOCKOCTH B OIK-1.1 PasHoypoBHEBBIE 3a1aun
3.5 Texymuii KOHTPOJIb P ! OIIK-1.2 yp A
NIPOCTPAHCTBE OIK-1.3 (3a1aHUS/TTUCEMEHHO)
poMeskyTouHas OIlK-1.1 Ok3ameH (cobecenoBanue)
aTI")r T }I’;{ OKk3aMeH OIIK-1.2 OK3aMeH - TECTUPOBaHHE
ectant OIlK-1.3 (KOMITBIOTEpHBIE TEXHOJIOTHN)

*<DopMa MPOBCACHUA KOHTPOJBbHO-OLICHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBFOTCPHBIC
TCXHOJIOTHH.




Onncanue nokaszareJieid 1 KpuTepueB OLEHUBAHUS KOMIIETEHIIHI.
Onucanue mMKaja OLeHUBAHUS

KoHTpons kauecTBa OCBOCHHS JUCIUIUIMHBI BKIIOYaeT B ce0S TEKYHIMA KOHTPOJIb
yCIIEBAEMOCTH M TMPOMEKYTOUHYIO aTTeCTaluio. TeKylmHil KOHTPOJb YCHEBAEMOCTH U
POMEXYTOUHAsl aTTecTalnus OOY4YalOMIMXCsl MPOBOAATCA B LEJSIX YCTAaHOBICHHS COOTBETCTBHS
JOCTHKEHUI  O0y4aromuxcs MO3TalmHbIM TpeOoBaHUSM 00pa3oBaTeNbHOM MporpamMmbl K
pe3yibTaramM o0ydeHust 1 GOpMUPOBAHHS KOMIETEHIUH.

Tekylmuii KOHTPOJb YCIIEBAEMOCTH — OCHOBHOM BHJI CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHHM, HAaBBIKOB OOydYaromuxcs. 3afada TEKYIIEro KOHTPOJIA — ONEPAaTUBHOE U PETYISIPHOE
ylpaBieHUEe Y4eOHOW JeSATEIbHOCThIO OOYYalOIIMXCs Ha OCHOBE OOpaTHOW CBSI3M U
KOPPEKTUPOBKU. Pe3ylbTaThl OLICHUBAHUS YUUTHIBAIOTCS B BUJE CPEIHEH OLIEHKH MpU MPOBEICHUU
IIPOMEKYTOUHOH aTTECTALUU.

Jlis  oueHuBaHMUS pe3yJabTAaTOB OOYy4YEHHUS HUCIOJB3YyeTCsl ueThipexOasipHas —IIKala:
«OTIIUMYHOY, «XOPOIIOY», «yIOBIECTBOPUTEIHHOY, «HEYJOBICTBOPUTEIBHO» U JABYXOAJIbHAS IIIKAJIA:
«3aUTEHOY, «HE 3aYTCHO».

[lepeueHp OLIEHOYHBIX CPEICTB, MCIOJB3YEMbIX JUIsl OLCHUBAHUS KOMIIETEHIMM, a TaKkKe
KpaTKasi XapaKTepUCTHKA STUX CPEICTB MPUBEACHBI B TAOJIHIIE.

Tekylmuii KOHTPOJIb

IIpencraBnenue
HaumeHnoBaHue
No Kpatkas xapakTepucTHKa OLIEHOYHOTO CPEICTBA OIICHOYHOT'O
OIICHOYHOT'O CPEJICTBA
cpenctea B ©OC

Tunosoe 3aJaHue

CpeZ[CTBO U1 IPOBCPKU yMeHI/Iﬁ NPUMCHATH IOJYYCHHBIC | IJId BBIIIOJIHCHUA

PacuetHo-Tpaduueckas | 3HaHHS IO 3apaHee ONpENeNICHHOW METOMUKE Ul PELICHUs | pacyeTHo-
1 | paGota (PI'P) 3a/1a4 Wi 3aJaHUid 10 pa3eny ATUCUUTIIHHEL. rpaduIecKoit
(mMCBMEHHO) MosxeT OBITh HCIIOJB30BAHO JJIsi OLICHKH 3HAHWH, yMEHHH, | paboThI 1O
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS paszenam/remam
JUCIUIUIMHBI

KontponsHas pabora
(KP)

CpeactBo uisi MPOBEPKM YMEHUH MPUMEHSTHh TOTy4YeHHBIS
3HaHUS 10 3apaHee ONpeJEelICHHON METOIAUKE AJIA PEIIeHUs
3aj1a4 WM 3aJIaHU 110 pa3zeny JUCIUIIINHBL.

MoskeT OBITh HCTOJB30BAHO JUIS OICHKH 3HAHWH, YMEHUH,
HaBBIKOB U (MJIM) OTIBITA JIESTEIBHOCTH 00Y4aOIIUXCS

TumnoBoe 3ananue
JUIS BBIITOJTHCHU S
KOHTPOJIbHOM
paboTsl Mo
paszenam/Temam
JUCHUIIIINHBI

3 PazHoypoBHeBbIe
3a1auu (3a1aHNsA)

Paznuuaror 3apauu:

— PEeNpOJYKTHBHOI'O YPOBHS, ITO3BOJISIIOIIME OLCHUBATH U
JIMarHOCTHPOBATh 3HaHHE (haKTUUECKOro Marepuaia (0a3oBble
HOHSTHUS, QITOPUTMBI, (AKThl)) W yMEHHE IPAaBUIBHO
UCIIOJIb30BaTh CIIEIMANbHBIE TEPMHUHBI U MTOHSATHS, Y3HaBaHHE
O0BEKTOB H3YYEHHUS B paMKaX OMNPEHCICHHOTO pasJena
JUCIIUTUTAHBL;

MOJKET OBITH HCIIONB30BAHO JJIS OLCHKW 3HAHWH M yMEHUH
00yJaroIuXCs;

— PEKOHCTPYKTHBHOTO YPOBHS, MO3BOJIIOIINE OIICHUBATH H
JIMarHOCTHPOBATh YMEHHUsSl CHHTE3MpOBaTh, aHaJIM3UPOBATH,
0000maTe (aKTHYeCKHH W TEOPEeTHUECKHH Marepuail ¢
(GbopMyIHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTaHOBIICHHEM
MIPUYUHHO-CJIC/ICTBEHHBIX CBSI3€H;

MOXET OBbITh HCIIOJIb30BAHO MJIs OLIGHKH 3HAHUWM, YMEHHH,
HaBBIKOB ¥ (MJIM) OTIBITA IEATEIHPHOCTH O0YJAIOINXCS;

— TBOPYECKOTO YpOBHS, [MO3BOJISIIOIIME OLCHMBATh U
JMarHOCTHPOBATh YMeHWUs, HMHTErpUpOBaTh 3HaHUA
pas3MuHBIX 00JacTel, apryMEeHTHPOBaTh COOCTBEHHYIO TOUKY
3peHus;

MOJXET OBITh HCIIOJIb30BAHO /U OLIEHKH 3HAHUM, yYMEHHH,
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00YJaIOIINXCS

Kommnekr
Pa3HOYPOBHEBBIX
3aJ1a4 U 3aJaHui
VI KOMILIEKTHI
3aja4 ¥ 3aJlaHui
OTIPEJICIICHHOTO
YPOBHS




[IpomesxyTouHas arrecTanus

IIpencraBnenue
HaumenoBanue
Ne Kparkas xapakTepucTHKa OLIEHOYHOT'O CPE/ICTBA OLIEHOYHOT' O
OLIEHOYHOI'O CPE/ICTBA
cpencta B POC
[lepeuens
TEOPETHYECKUX
CpezncTBo, MO3BOIIAIONIEE OLICHUTh 3HAHUS, YMEHHSI, HABBIKOB BOIDOCOB
u  (WIM) oOmbITa  JEATENBHOCTH  OO0ydaromerocs  II0 P
MPaKTHYECKUX
1 | Ok3amen JUCIUIUINHE. .
. . | 3amanuit (0Opasern
MosxeT OBITH HCIIOJB30BAHO ISl OLICHKH 3HAHWH, YMEHHH,
9K3aMEHaIMOHHOTO
HaBBIKOB U (MJIM) ONBITA AEATEIBHOCTH 00Y4aIOIINXCS
Ouiera) K
9K3aMEeHy
Cucrema  aBTOMAaTU3UPOBAHHOTO  KOHTPOJII ~ OCBOCHHS
KOMITeTeHIIMH (YacTh KOMIETeHHui) oO0ydJarommmcs 110
Tect — npomexyTouHast
JUCIUIUIMHE (MOJYJIIO) C UCIIONb30BaHHEM HMH(opMannoHHO- | DOHI TeCTOBBIX
2 | arrecrauus B popme . N
K3AMEHA KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. 3aJlaHuH
MosxeT OBITH HCIIOJB30BAHO ISl OLIEHKH 3HAaHWH, YMEHHH,
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS

Kpurepun 1 mkajabl OHeHUBAHUS KOMIIETEHUMHA B pe3yJbTare U3y4YeHUus IUCHUIIINHbI
NPHU MPOBeJIeHUH MPOMEKYTOUYHOM aTTecTanuu B (popme 3x3amena. lllkana ouennBanus

YPOBHSI OCBOCHUHA KOMIIeTeHIInii

[IIkama orieHUBaHUS

Kpurepun onennBanms

YposeHb
OCBOCHHUSA
KOMITETCHINH

«OTIUYHO»

OOy4aroMiicsi MPaBUILHO OTBETUI HA TEOPETHYECKUE BOMPOCHIL.
IToka3anm OTIMYHBIC 3HAHWSA B PaMKax YYeOHOTO Marepuaia.
IIpaBuiibHO  BBINOJIHWJI — NIpakTudeckue 3anaHusd. Ilokasain
OTJIMYHBIC YMCHHA W  BJIAJACHHUA HaBbIKaMH MPpUMCHCHUA
[OJIyYEHHBIX 3HAHUI U YMEHUU IpU PEUICHUM 3aJa4 B pPaMKax
yueOHoro marepuana. OTBeTUJ Ha BCe JIOMOJHUTENbHBIC
BOTPOCHI

Bricokuit

«XOPOMLIO»

OO6yyatonuiicss ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTryeckue BOMpochl. [Tokaszan xopoire 3HAHUS B pamMKax
yuebHoro marepuana. C HeOOIBITUMH HETOUHOCTSIMH BBITIOTHUIT
npakTudeckue 3aaanus. [lokasan xopoire yMeHUsT U BIaJCHUS
HAaBBIKAMU TPUMEHCHHUS TOJYYCHHBIX 3HAHHH W yMEHHH 0OpHU
pellieHur 3aj1a4 B paMmkax ydeOHoro marepuana. OTBETHN Ha
OOJIBIIMHCTBO JIOTNIOJIHUTEILHBIX BOIPOCOB

bazoBrrit

«YAOBJIECTBOPUTCIILHO»

OO6yyaronuiics ¢ CylnieCTBEHHBIMH HETOYHOCTSIMHU OTBETHJI Ha
TeopeTHyecKre Bonpockl. [okaszan yaoBIeTBOPUTEIbHbIC 3HAHUS
B paMmkax yueOHoro Mmartepuana. C  CyIIECTBEHHBIMHU
HETOYHOCTSMHU BBIMIOJHWI TPAKTHYSCKUE 3amaHus. Ilokazan
VIOBJICTBOPUTEIbHBIE ~ yYMEHHS W BIAQJCHUS  HABBIKAMU
NPUMEHEHHUsST TOJYYCHHBIX 3HAHMA W YMEHUH MPU PEUICHUU
3aja4 B paMKax ydeOHOro marepuana. JlOmycTHI MHOTO
HETOYHOCTEH MPH OTBETE HA JOMOJHHUTEIEHBIC BOPOCHI

MuHuManbHBIA

«HCYAOBJICTBOPUTCIILHOY

OOyyaronuiicst Ipy OTBETE HA TEOPETUYECKHE BONPOCHI M NP
BBINIOJTHEHUH  TIPAaKTUYECKHX 3aJ@aHUi  MPOJEMOHCTPUPOBAI
HEJIOCTATOYHBIH YPOBEHb 3HAHUH M YMEHHH IIPU pElIeHUH 3a1a4
B pamkKax ydeOHoro Mmarepuana. Ilpm  oTBeTax Ha
JIOTIOJTHUTENbHBIE  BOIPOCHL  OBUIO  JOMYIIEHO MHOXECTBO
HETPaBWJIBHBIX OTBETOB

Kommerenmus
He chopMHpOBaHa




Tect — npomekyTouHas arTecTanus B popme IK3aMeHa

Kpurepun onieHnBanus

II1kana oneHnBaHUS

OOyuatonquiics BepHo oTBeTwa Ha 90 — 100 % TecTOBBIX 3amaHUil MpH

«OTJIIMYHOY
MIPOXOXKACHUH TECTUPOBAHUS
OOyuatonquiics BepHO oTBeTwa Ha 80 — 89 % TecTOBBIX 3amaHuil mpu «XODOLLIOY
MIPOXOXKACHUH TECTUPOBAHUS P
OOyuatonquiics BepHO oTBeTwa Ha 70 — 79 % TecTOBBIX 3aJaHuil mpu

«YJOBIIETBOPUTEIHHO»

MPOXOXKACHUH TECTUPOBAHUS
OOyuJaroniuiicss BepHO OTBeTWI Ha 69 % W MCHee TECTOBBIX 3aJaHUil TPHU

TMPOXOXKIACHUU TCCTUPOBAHU S

«HCYIAOBJIECTBOPUTECIILHOY

KpuTtepuu u mKaiabl OlleHUBaHUS Pe3yJbTATOB 00yUYeHHUsI PH NPOBeIeHN U
TEeKYIero KOHTPOJIsl yCIieBaeMoCTH

Pacuerno-rpaduueckas padora (PI'P)

[TkaJipl OLIEeHUBaHUS Kpurepuu onieHuBaHust

OOyJatomuiicss TONHOCTHIO W TPABHIBHO BHIMONHWI 3amaHue PIP.
Ilokazan oOTIMYHBIE 3HAHUI,

YMEHUA n  BJIaJCHUA HaBbIKaMU

COTJIIUYHO» NMPpUMEHCHUA UX TPU PEHICHUU 3aJlad B paMKaX YCBOCHHOI'O y‘Ie6HOFO

Matepuana. PI'P  odopmieHa akkypaTHO W B COOTBETCTBHH C
MPCABABIIAICMBIMU Tpe6OBaHI/I)IMI/I

OO0yuJaroniuiicss BRIIOJTHUI 3aganue PT'P ¢ HEOONBIIMMU HETOYHOCTSIMH.
[Tokazan xopolire 3HaHKsI, YMCHHS U BIaJCHUS HABBIKAMH IPUMCHCHUS

«XOPpOIIIOY «3a4TEHOY
WX TpU peUIeHWH 3a7jad B pamMKax yCBOEGHHOr0 y4eOHOIro marepuala.
Ectp HenmocraTku B opopmiernn PI'P
OOygatonmmiicss  BeIMONHWI 3amanme P[P ¢ cymecTBeHHBIMH
HeToYHOCTsMHU. [lokaszam yIOOBICTBOpUTENBHBIC 3HAHWSA, YMECHHA U
«YIOBJICTBOPUTEIIHHOY BJIa[ICHHUS HABBHIKAMH NMPUMEHECHUS WX TIPH PEIICHHH 33Jad B paMKax

HEIOCTAaTOYHBIN YPOBCHb

ycBOeHHOTO y4yeOHoro marepuana. KadectBo odopmiuenus PI'P mmeer

[pu  Bemmonnenun  PI'P

oOywaromuiics  TPOJEMOHCTPHPOBAI

«HEYAOBICTBOPUTENIHO» | «HE 3aYTEHO» | HENOCTAaTOYHbIA YPOBEHb 3HAaHUI, yYMEHMM U BIAJCHUS UMU IIpU

pellIeHUH 33/1a4 B paMKaX YCBOCHHOI'O y4eOHOIro MaTepHaia

KonTponbHas pabota

ITkaJibl OLiEHUBAHUS Kputepun oneHuBaHus

«OTIUYIHO»

OOyyaronuiicss TOJHOCTHIO
KOHTPOJBbHOI paboThl. [lokazan OTIMYHBIE 3HAHUS M YMEHHUS B paMKax
YCBOGHHOTO YydeOHoro Marepuana. KoHTponbHas paboTa odopmieHa
AKKypaTHO ¥ B COOTBETCTBUH C MPEABIBISICMBIMH TPEOOBAHUSIMHA

u MpaBUJIbBHO BBITIOJTHHUIT 3aJaHuc

«XOPOIO» «3BadYTCHO»

OOyJaromuiicss  BBITIOJTHIIT

3aJaHde  KOHTPOJBHOH  paboTel ¢
HEOOJIBIIMME HETOYHOCTSIMU. [loKa3ayn XOpolue 3HaHUS M YMCHHUS B
paMKax YCBOGHHOro y4yeOHOro wmartepuana. EcCTh HENOCTaTKH B
0(OPMIICHHN KOHTPOJBEHOMW PaOOTHI

«YAOBJICTBOPUTCIILHO»

OOyJaronuiicss  BBITOJTHUI

3aaHie KOHTPOJILHOW  paboThl ¢
CYILIECTBEHHBIMU HETOUHOCTAMHU. [Tokazasn yJoBIeTBOpUTEIbHBIE 3HAHUS
W YMCHHA B paMKaX YyCBOCHHOTO Y4eOHOro Matepuana. KauecTBo
0 OopMIICHHS KOHTPOJIBHON pabOTHI IMEET HEAOCTATOUHBIA YPOBEHD

«CHEYIOOBJIETBOPUTEIBLHO) «HE 3a4TCHO»

OOydatomuiicss HE IOJHOCTHIO BBIIOJIHWI 3aJaHUs KOHTPOJHHOMH
paboThI, IPX 3TOM MTPOSBIII HETOCTATOYHBIN YPOBEHb 3HAHUH M YMEHUH

PasHoypoBHeBbI€ 3a1au (3aJaHUS)

JleMOHCTpHpYeT OYCHb BBICOKHI/BBHICOKHH YPOBEHb 3HAHWM, YMEHHH,

C KpuTepusMM oOLeHuBaHusi. Bce

Tp€6OBaHI/I$I, NPEABIABIIACMBIC K 3aJaHUTIO, BBITTOJIHCHBI

I[eMOHCTpI/IpyeT JOCTAaTOYHO BBICOKHI/BBIIIIE CpeaHero YypoOBCHb

IITxaJbl OLIEeHUBaHUS Kpurepuu onieHuBaHus
COTJIIMYHO» HaBBIKOB B  COOTBETCTBUHU
«3a4TECHO»
«XOPOLLO» 3HaHUIl, yMEHHH, HaBBIKOB

B COOTBETCTBUM C KPUTCPUAMU

olcHMBaHMA. Bcee Tp€60BaHI/I$I, NpeABABIIAICMBIC K  3adHUIO,




BBIITOJIHCHBI

JeMoHCTpUpyeT cpeAHHl YpOBEHb 3HAHUM, YMEHUH, HaBBIKOB B
COOTBETCTBHUH C KPUTCPHUSIMHU OLICHUBAHUSA. BONBIIMHCTBO TpeOOBaHHUH,
MIPEIBSABISAEMBIX K 3aJJAHUIO, BBIITOTHCHEI.

«yIOBJIETBOPUTEIHHOY . . .
JeMoHCTpHpYeT HHU3KHI/HIKE CPEJHET0 ypPOBEHb 3HAHHWW, YMEHHH,
HaBBIKOB B COOTBETCTBHHM C KpUTEpUSAMH OIICHHWBaHHUA. MHorue
TpeOOBaHNUS, IPEIBIBISIEMBIC K 3aJaHUIO0, HE BHITTOJTHEHBI
JleMoHCTpHUpyeT O4YeHb HU3KUN ypOBEHb 3HAHWW, YMEHUN, HABBIKOB B
«HEYIIOBIICTBOPHUTEIHEHOY «HE 3aYTCHO

COOTBETCTBHUU C KPUTEPUAMHU OLICHUBAHMUS. He oTBera.

3. TunoBble KOHTPOJIbHbIE 32/IaHUSI UJIH HHBIE MAaTEePHAJIbI, HE00X0IUMbIEe
JJISL OLlCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJbHOCTH

3.1 TunoBbie KOHTPOJIbHbIE 32IaHUS /1JI51 BBINOJHEHUSI PacueTHO-TPauuecKux padbor
KoHTponbHbIE BapWaHThl 3aJaHUN  BBUIOKEHBI B JJIGKTPOHHOW  WH(GOPMAIMOHHO-
obpazoarenbHoli cpeae pl VIIC, noctynHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxke npuBeneH oOpasell THUIOBBIX BApUAHTOB 3aJaHWM IS BBIIOJHEHHUS PACUETHO-
rpadgudeckux padorT.

OOpa3en THIIOBOI0 BAPHAHTA pacyeTHO-Tpadpuueckoii padoTbl
«PI'P «Marpuubl. Onpeaenurean. CucreMsbl JUHEHHBIX aJIre0panvecKuX YpaBHEeHHI»»

1.Beruncnuth OIpCACIIUTCIIN

1 0 -1 2
-1 I O -2 -1 3
1 2 0 1
a) ; 02 =2 l; B -2 4 5.
o 2 0 3
3 1 -1 3 2 -1
6 -1 2 =2

2.BBINONHUTE ASWCTBUS HAJ MAaTPUIIAMHU:
2 -1

2 1) (-2 1 1 0
a) 4 - . 6) 40 1]- .
0 1) (-3 2 2 -3
3 2

3.BoisicHuTh, OyIyT 1M MaTpullbl HEOCOOEHHBIMU. Ecu a, TO HAaliTH oOpaTHbIE:

1 0 2
-1 2
a) A:[ } 0) B=|3 -1 0].
3 2
11 =2
1 3 -2 0
4.0Ompenenuth panr Matpunbsl: A=0 4 -1 0.
1 7 11

5. Pemuts cucremsl ypaBHeHu#t o popmynam Kpamepa, metonom ["aycca u MaTpU4HBIM METOAOM:

2x+3y+5z2=10 3X+2y—-z=3
a) \3X+7y+4z=3 ; 0) X—-y+z=1
X+2y+2z=3 13x+2y+2z=13

6. McciienoBath CUCTEMYy ypaBHEHWH Ha COBMECTHOCTh M, €CJIM CHCTEMa COBMECTHA, PEIIUTH €€
JIFOOBIM METOIOM.




—3X, +4x, —0x; + X, =2
2%, + X, +3%X, +5%, =1.
— X, +5X, +3X; +6Xx, =3
7. Pemuth OJHOPOAHYIO CHCTEMY ypaBHEHHH. YKa3zaTh oOmiee pemieHue W (pyHIaMeHTaIbHYIO
CUCTEMY PELICHUMN.

X+y+z=0
3x+6y+52=0.
X+4y+3z=0

3.2 TunoBbie KOHTPOJIbHBbIE 321aHUS VIS BHIIOJHEHHUSI KOHTPOJIbHBIX padoT
KoHTponbHbIE BapWaHThl 3aJaHUN  BBUIOKECHBI B JJIGKTPOHHOHW  WH(POPMAIMOHHO-
obpazoarenbHoli cpeae Upl VIIC, noctynHoit oOydaroniemMycs 4epes ero JUYHbIN KaOMHET.
Hwxe npuBeneH oOpasell TUIOBBIX BAPUAHTOB 3aJaHUN ISl BBIMOJTHEHHS] KOHTPOJIBHBIX
pabor.

OO0pa3en THIIOBOI0 BADHAHTA KOHTPOJIbHOI PadoThI
«Matpuusl. Onepauuu HaJ MAaTPULAMHM UX cBoiicTBa. Onpeneaures N—ro nopsiaka.
Panr maTpuusn
[Ipenen pnureabHOCTH KOHTPOIS — 60 MUHYT.
[Ipemiaraemoe KOIMYECTBO 3a/laHUI — 7 3a1aHuUs.

I[aHBI MaTpULbI:

3 -1 -1 4 -1 -1
A: 1 —3 1 y B: 2 _2 1
1 1 -1 2 1 -2

Onpenennts pasmeprocts Matpuny A u B ;
Haiiti: a) A—2B;6)B* ;8) A-B;2) A" :

Haiitu matpunty X rtaxyio, uto 24+ X =FE;
SIBnsroTCs i Matpulbl A U B BBIPOKIEHHBIMU;

o rwbdPE

. -1
Haiitu X, mpousBecTu pOBEPKY.

|
[

6. Bwruncnute onpeaenuTens 4-ro mopsaka:

o O k=
= N N O
N O O

-1 2 2 3

7. Haiitu panr matpuner | 2 -4 -4 -6
-1 2 2 3

OO0pasen THIIOBOT0 BAPDHAHTA KOHTPOJIbHON padoThl
«CucTeMbl JIMHEHHBIX aJredpan4ecKux ypaBHeHH D)

[Mpenen pnureabHOCTH KOHTPOIS — 60 MUHYT.
[Ipemiaraemoe Kon4ecTBO 3a1aHuil — 1 3a1anue.



1. Pemuthb cuctemsl mr00bIM MeTOZI0OM: Kpamepa, metogom ["aycca i MaTpUIHBIM METOIOM:

x1+5x2:2;
X —3X; +2X3=-1 2% =Xy F3x3 =T, 2x, —x, +3x, +2x, =4
a) <X, +9%X, +6X;=3 ; 0) x1+3x2—2x3=0; B)<3x1_x2_x 3+2x 4:6°
X —3%, +4x%; =1 2x, —x, =2 b2 3 4
2 3 3x1—x2+3x3—x4=6.

3.3 TunoBbie KOHTPOJIbHbIE 32/IaHUA IJIA PellIeHUs1 Pa3HOYPOBHEBBIX 3a/1a4 (3a1aHMi)
KoHTponbHbIE BapWaHThl 3aJaHUN  BBUIOKCHBI B JJIEKTPOHHOW  WH(POPMAIMOHHO-
obpazoarenbHoli cpeae Upl VIIC, noctynHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe mpuBeneH oOpasen TUIOBBIX BapHAHTOB 3aJaHHUN IS PEIICHUS Pa3HOYPOBHEBBIX
3azay.

OO0pa3sen 3agannii 1J1s1 pelieHUs] PAa3HOYPOBHEBbBIX 32124
«J/Inneiinble mpocTpancTBa. PazmepHocTh M 0a3UC JIMHEHHOTO IPOCTPAHCTBA)

1. OOpazyer 1M  MHOXECTBO BCEX  YIOPSAOYEHHBIX HabopoB w3 N ywucen
&y by a,+b Aay
a=| : [,b=| : |..., B kxotopom a+b= : u AAa=| : |, iunmeitHoe
a, by, a,+b, Aa,
MIPOCTPaHCTBO?
2.  HccrnenoBarh Ha TMHEHHYIO 3aBUCUMOCTH CHCTEMY JJICMECHTOB:
1 1 1
wi=|4b=|-1|,c=|1];
6 1 3
6) a=1+X+x%, b=1+2x+x%, c=1+3X+X° na (—0,0);
2 1 -1
1 2 1
o f=| | f=|g] =] |
1 1 0

3. TlpoBeputh 00pa3yroT JI BEKTOpA el', 6'2 , 9'3 0asuc. 3anucarbh MaTpUILy Iepexoa oT 6a3uca

e k 6asucy €'. Haiitu KoopamHaThl BeKTOpa X B 6asuce €', eciiv OH 3aj1aH B 6asuce € .
e',=¢e +€e, +2e, 6

e',=2e, —e, , X=|-11].
e, =-¢ +¢e, +¢, 3



Oopa3en 3aqaHuii 1J141 pelieHUs] Pa3HOYPOBHEBBIX 3a/1a4
«/InHeliHbIC IPeoOpa3oBaHus M JelCTBUS HAl HUMH. EBKJINI0BO NPOCTPaHCTBO»

1. MeronoM OpTOTrOHAIM3ALNYN TIOCTPOUTH OPTOHOPMUPOBAHHBIN 0a3KC €BKINI0BA

1 2 -1
npocTpaHcTBa 1o ero 6asucy a; =| 1 [,a, =| -1|,a3=| 1
2 0 1
1 2 2
2. 3anucath KBaapaTHuHyo popmy ¢ Matpuneir A=|2 0 2 |. IIpuBecTu noay4eHHyIO
2 2 4

KBAJIpAaTHYHYIO POPMY K KAHOHHUUYECKOMY BUIY MeTO/I0M Jlarpamxa.
3. IlpuBectu kBagpatuunyio Gopmy

f (X, X9, X3) :10x12 +14x§ + 7x§ -10x;X, —\/Exlxs —5\/§x2x3
K KaHOHUYCCKOMY BHUAY OPTOTrOHAJIbHBIM Hp606pa30BaHHeM. VYkazaTh HOBBII 0a3uc u
OpPTOTOHAIILHOE MPEOOPa30OBAHHUE.

O0pasen 3agaHuii 1J1s1 pellleHUusl PAa3HOYPOBHEBBIX 3a/1a4
«KBagparuunbie popmbl. Kanonnvecknii Bua. Knaccudpukanus kpaaparuanbix Gopm.

Kpurepuii CuabBecTpa»

1. 3anmummre KBajpaTHUHYO (opMy, HMEIOUIYI0 [aHHYI0 MAaTpuIly, W TPUBECTH K

1 2 2
KaHOHMYECKOMY BUIy MeToJoM Jlarpanxka: A={2 0 2|.
2 2 4

2. llpuBenute KBagpaTHYHYIO (OPMY K KAHOHHIECKOMY BUJLy OPTOrOHATbHBIM
npeobpazoBanmeM: 4X; —3XZ + 4%, X, — 4% X, +8X,X, . VKakuTe HOBBIH 6asuc 1
OPTOTOHAJIBHOE IIPeoOpa3oBaHHe.

3. Ilpusenute KBagpaTHUHYIO HOpMY K KaHOHHYECKOMY Bury. Onpenenure THIL.
7X? +6y% +52° —4xy —4yz.

O0pasen 3agaHuil 1JIs1 pellIeHUus! PAa3HOYPOBHEBBIX 32124
«BexTopHas anredopa»

[TocTpouTh BEKTOPHI @ = gm —2nub= %m + 4n B addunHOM Oazmce m,n,eciu UIUHBI
BEKTOpPOB |m|=2, Inl=1u yroll MeXIy Bektopamu (m)n) = %‘

IIpoBepuTh, GYYT JI KOIIMHEAPHBI HIIM OPTOrOHAIBHBI BEKTOPBI d = 4¢ — 3d,b = 9d — 12,
MIOCTPOCHHEIE 110 BeKTopaM ¢ = (—1;2;8) u d= (3;7;-1).

Haiitu qmuny BekTopa ¢ = 2a — 3b, 3amannoro B adduuHom Oasuce a, b: |a|=2, |b|=1,
_/\_ T
(a¥h) =-.
3 — —
Haiitu ckansipHoe mpousBeneHUE a-b, a=(2;-5;4),b=(1;0;1). Vkazarp ero
MeXaHUYECKUi cMbICT. HaliTi mpoeKIuio BeKTopa a Ha BEKTOp b.
Hansr Toukn A (-1; 1; 0), B (2;-2; 1), C (3; 1; -1), D (-1; -2; -1).
a) Haiitu BekTOpHOE TIpou3BeneHneAB X ACHU yKkasaTh ero (pM3HUeCKHil 1 MeXaHHUECKHil
CMBICIL.
6) Haiitu cmemannoe npoussenenne ABACADu yka3aTh €ro reOMETPUUECKUA  CMBICIL.
B) Jlexar mu Touku A, B, C, D B ogHO# tutocKoCTH?
Haiitu miomanp v JIMHY OHOW M3 IMAaroHaJIel napamienorpaMmMa, OCTPOEHHOTO Ha



10.
11.

o o

BekTopax a, b (cm. sananue 1).

Jansl Bepmuasl mupamuasl A( 2; 1; 8), B(6; 5; 2) , C(4;5; 7), D(9; 4;10). Haiitu:

a) yron mexnay pedpamu AB u AC;

0) mromrans rpanu ABC;

B) 00beM nupamusl ABCD;

T') JUIMHY BBICOTHI MUPAMU/IbI, OMYIICHHONW U3 BepIuHbI D.

[pu KaKux 3HAYCHUSIX MTAPAMETPOB & U [ BEKTOPHI A U b:

a) KoJUTMHeapHsl, ecit a = (a; 7; —4),b = (2; 5; 2);

0) optoronaneHsl, ecnu a = (—1; a; 8),b = (9; 3; —1).

3anucaTh U HOCTPOUTD MOJYYCHHBIC BEKTOPBI.

Haiitu:

a) paGoty cuibl F = 3i + j — k 10  [EpeMEIICHHIO MATEPUATBHON TOYKH H3 MONOKCHHS
A (2; -2; 1) B nonoxenue B (6; 5; 2) o mpsiMoii;

6) BeTMUNHY U HANPaBIICHHE MOMEHTA Ciitbl F = 3i + j — k, IPUIIOXKEHHOM B TOUKE
A (2; -2; 1) otHOCuTENBHO TOUKH B (6; 5; 2).

Haiitu opT a X b, tne a = (2;=5;4),b = (1;0; 1).

B napasnenorpamme ABCD: AB = @, AD = b. Uepes BekTOpsl @, b BbIpasuthb

MA,MB,MC,MD, rne M - Touka epeceueHus TuaroHaieu.

Oo0pa3sen 3agannii 1J1s1 pelIeHUs] PAa3HOYPOBHEBbBIX 32124
«[IpsiMasi HA MJIOCKOCTH»

CocTtaBuTh ypaBHEHHE MpsAMOH, npoxojsimeld uepes Touky M (2;3) nNEpHeHIUKYISIPHO
BekTopy 7= (-1;1). [lpuBecTn moiyd4eHHOE ypaBHEHHE K OOIIEMY BHIYy U C YIJIOBBIM
K03 pureHTOM.

CocraBuTh ypaBHEHHE MPAMOH, poxoasiiel yepe3 ase Touku M1 (1; -2), M> (-4; 5). Sanucars
oO11ee ¥ MapaMeTpUueCKUe YpaBHEHUsI 3TOU MPSMOH.

3amnucarh ypaBHEHHE MPSIMOM, mpoxosiieil uepe3 Touky M (I; -2) ¢ 3aJaHHBIM YIJIOBBIM
koa¢p¢unmenToM k=2. IlpuBecTu mojiyueHHOE ypaBHEHHME K OOIIEMy BUIY U B OTpe3Kax Ha
0CsIX.

3anucaTh ypaBHEHHE NpSMOH, 3Has OTpe3ku a = 8, ¢ = 9, orcekaemble Ha ocsix Ox u Oy
COOTBETCTBEHHO. [IpuBecTy monyueHHOe ypaBHEHHME K BUAY C YIJIOBBIM KOA(PQPHUIMEHTOM U K
HOpMaJIbHOMY BHUJLY.

Onpenenutb TOUKU nepecedeHus npsamMoit 2x - 3y — 12 = 0 ¢ KOOpAMHATHBIMHU OCSIMH.
CocTaBuTh ypaBHEHHE OMCCEKTPHCHI yIila MEXIy MpsIMBIMH X - 7y + § = 0, 5x+ 5y — 3 = 0,
CMEKHOT0 C YIJIOM, COAEpKAIUM Ha4yajao KOOpAUHAT.

BoruncnuTh 1MHY NEepHneHAMKYISApa, OMYIIEHHOTO U3 BepIIMHbI B Ha MeauaHy, MpOBEICHHYIO
u3 Bepimuabel C A ABC: A (-10; -13), B (-2; 3), C (2; 1).

3ameuanue. Bo Bcex 3aiavax MmoCTpoUuTh MMpPAMBIC.

O0pasen 3agaHuil 1JIs1 pellIeHUs] PAa3HOYPOBHEBBIX 32124
«KpuBbie BTOPOro nopsiika»

3anucaTh KAaHOHWYECKUE YPaBHEHHUS DJUIMIICA W TUIEPOON MO JaHHBIM moiyocsm a=2, b=1.
OnpenenuTb IKCHEHTPUCUTETHI, KOOPAHHATHI (POKYCOB, YpaBHEHUS JUPEKTPUC.

19
Ilo manHOMY mapamerpy p = ~, 3anmMcarth KaHOHMYECKHE YPaBHEHHS nmapaboy1, CHMMETPUYHBIX

otHocuTenbHO oced OX m Oy, HaiiTh TOUkM WX nepecedeHus. ONpeneTUTh KOOPAWHATHI
(OKYCOB U ypaBHEHUS TUPEKTPUC.

CocraBuTh ypaBHEHHE OKPYXHOCTH C IIEHTPOM B Touke (—3;4), mpoxojsiieil yepe3 Havaao
KOOpJUHAT.

CocTaBuTh YpaBHEHHUE JIUTUIICA, €CITH OOJIbIIIast MOTyoch paBHA 13, a GOKYCHl CyTh TOYKH

F1 (-10;0), F2 (14;0).



2
5. Kakyro nmuH#ro onpenenseT ypaBHeHHE Y =3 Vx? —9?

6. CocraButh ypaBHEeHHUE Mapaloibl, ecii och OY ABISETCS JUPEKTPUCOH, a POKYC HAXOAUTCS B
touke (5;0).

7. IlpuBectn ypaBHEHHE JMHUU BTOPOTO MOPSIIKA X2 — 8xy + 7y? = -9 K KaHOHUYECKOMY
BUAY. BBUSICHUTH THUN JTUHHH.

3ameuanue. Bo Bcex 3aauax moCTPOUTh JTMHUU.

Oopa3en 3agaHuii 1J151 pelieHUsi Pa3HOYPOBHEBBIX 3a1a4
«IlosasipHasi cucTeMa KOOPAMHAT

1. Tloctpouts rpaduk GyHKINH, 3aJaHHOH B MMOJIIPHOM CUCTEME KOOPIMHAT:

4

p= 1+ cos ) (kapauounma); ,02 = 3_2 cos 2(0 (memuuckara bepHysn), p=———
2—-3C0s @
OO0pa3zen 3agannii 1J151 pellleHnsl PAa3HOYPOBHEBBIX 33124

«[Ipsimasi ¥ JIOCKOCTH B MPOCTPAHCTBE»

1. 3amucarh ypaBHEHHE IUIOCKOCTH C 3aJaHHBIM BeKTOpoM HopMmanu n= {2;3;1}, mpoxossiieii
gyepes touky M (1; 1; -1).

2. 3amnmcaTh ypaBHEHHE IUIOCKOCTH, poxosineii uepes tpu Touku M1 (1; -1; 2), M> (2; 1; 2),
M3 (1;1; 4).

3. Tloctpouts mnockoctu: l: 3x+6=0; m2: 3x+2y=6; n3: 3x+2y-47=12.

OnpenenuTh yribl MEXITy TNIOCKOCTSIMH.

[TocTpouTh JUHUIO IEpECCUSHHs] TUIOCKOCTeH X=-2 u y=3.

3anucath KaHOHMYECKOE W TApaMETPUUSCKHE ypaBHEHUS TMPSAMOM C  HM3BECTHBIM

oA~

Hanpasisonum Bektopom [= {0; 1; 2}, npoxosieit yepes touky M (-2; 4; 7).
6. 3amnmcaTh KAHOHUYECKOE YpaBHEHHUE MPSIMOIA, poxoasiie yepe3 Touku M (1; -2; 3),
M; (3; 0; -1). ITpoBepuTh, aekuT au Touka Mo (1; 4; —7) Ha 3TOM mpsAMOIA?
7. 3anmcaTh KaHOHMYECKOE ypaBHEHHE TPSAMOM, mpoxoismiei uepe3 touky M (2; 5; -3)

HNEepHEHIUKYISIPHO TUIOCKOCTH 7 x—3y+2+5=0.

o o .ox—1 y-3 z+5
8. Haiitu TOYKY MepeceueHus npssmMon L: o = o = 3 U TIJIOCKOCTH

7 3x—2y+52-3=0 u yroa Mexnay HUMHU.
9. IIpuBectu obmiee ypaBHEHHE MPSIMON K KAHOHUYECKOMY BHILY.
{SX + 2y-z = 11, 5){)( +y-2z =0,
4x-y +2z = 14; X+y—z=1
10. Taus! Bepuuabl iupamuasl: A1(3;1;4), A2(—1;6;1), A3(-1;1;6), A4(0;4; -1).
Haiitu: a) ypaBHeHue pebpa A1 A2;
0) yron mexnay pedpamu A1 Ao u A1 As,
B) YpaBHEHHE I'paHu A1 A2 As;
') YypaBHEHUE BBICOTHI, OMYIIIEHHON U3 BEPIINHbI A3 Ha TpaHb A1 A2 A4 1 ee AIuHYy.
3ameuanue. Bo Bcex 3amayax cienarh 4YepPTEKH.

3.4 TunoBble KOHTPOJIbHBIE 32JaHUsl VISl IPOBeIeHUS TECTHPOBAHUS
@OHJI TECTOBBIX 33JaHHUN M0 JUCLMILIUHE COAEPKUT TECTOBBIE 3aJJaHUs, pacipeiejeHHbIE MO

pa3aciiaM U T€MaM, C YKa3aHUCM HUX KOJIMYUCCTBA U THUIIA.

Ctpykrypa hoHIa TeCTOBBIX 3aaHUI MO TUCITUTUINHE

KomnnuecTtBo
HNunuxaTtop
TECTOBBIX
JOCTHKEHUS Tema B cooTBercTBUM ¢ PII]] Xapaxkrepuctuka T3 sananmii
KOMIIETEHIIUU ;
B Tunsl T3
Paznen 1. MaTpuusbl. Onpeneauntenn. CucreMbl JUHEHHBIX aJire0panvecKux ypaBHeHH
OIIK-1.1 Martpuusl. Onepanuu Hajx MaTpULlaMU UX CBOICTBA. 22 -0T3
3HaHue
OIIK-1.2 Omnpepenureny BTOPOro, TPETbEr0 U N—T0 MOPSJKOB, UX 23 -3T3




OIIK-1.3 cBo¥icTBa. PaHr MaTpHUIls! Verie 58 - 0T3
56 —3T3
18 - 0T3
3HaHHe 18 -3T3
OIlK-1.1 Cucrembl TMHEHHBIX anredpanyeckux ypaBHeHHH. Teopema
< 23-0T3
OIlK-1.2 Kponekepa—Kanemnu. MeTos! peleHus: CUCTEM JTHMHEHHBIX YMmeHue 22 373
OIIK-1.3 anreOpanvdecKuX ypaBHECHHN Hapbic 1 (w1m) ombT 1-0T3
esATenbHOCTH/ NeficTBUE 4 -3T3
> 248
Hroro no pazgeny 1 | 125-0T3
123 -3T13
Pa3gen 2. Anredbpanyeckue CTPYKTYpbI: JUHeHbIe IPOCTPAHCTBA U MPeo0pa3oBaHus,
KBa/ipaTH4YHbIEe (hOpMBI
3HaHue 27 -3T3
OrK-1.1 Jlunetinpie mpocTpancTBa. PasMepHOCTh U 6a3UC TMHEHHOTO YMmeHue 11-0T3
OIK-1.2 . 0CeT aH:TB[;oc paHcTBa. PasmepHoc 3HC eifHo 15 _3T3
OIIK-1.3 poctp ’ HaBpIk 1 (n1n) omsIT 5-0T3
IesaTenbHOCTH/ neficTBUE 5-3T3
3 4-0T3
OIK-1.1 i s y Hamie 10-3T3
OIK-1.2 E:;I:;H(}),;eo r;pi)oCsz;l?CBg;m U IeHCTBUS HaJl HUMH. Venme 24— 3T3
OIIK-1.3 A poctp HaBbIk 1 (1) omsIT 10-0T3
eITeNbHOCTH/ NeficTBUE 5-3T3
OIIK-1.1 KBanparuunsie Gpopmbl. KaHoHMYeckuit Bu. YMmenue 11-0T13
OIlK-1.2 Krnaccudukanus kBanpatuasbix popm. Kpurepwmii HaBrpik 1 (Wi111) OIBIT 5-0T3
OIIK-1.3 CunbBecTpa EeATENBHOCTH/ IEHCTBHE 5-3T3
> 126
Hroro no pazgeny 2 | 35-0T3
91-3T13
Pasnen 3. BekropHasi ajareopa. AHAJIMTHYECKAS] TeOMeTPUst
3HaHue 20-0T3
10 -3T3
OIK-1.1 138 OT3
OIlK-1.2 BekropHas anrebpa Ymenne
57 -3T3
OIIK-1.3 Hapbix 1 ()
ABBIK 1 (WIH) OTIBIT 10-0T3
JeATeNIbHOCTH/ IeHCTBHE
3 12 -0T3
Hamme 12 -3T3
OIIK-1.1
37-0T3
OIIK-1.2 [psiMast Ha MIOCKOCTH Ymenne
OIK-1.3 34313
' HaBbIk ¥ (MIH) OTIBIT 3-0T3
JEATENHLHOCTH/ IEHCTBAE 3-3T3
3 22-0T3
Hamme 20 - 3T3
OIIK-1.1
15-0T3
OIlK-1.2 Kpussle BTOpOTO nopsiaka YMeHue
OIlK-1.3 16 -313
' HaBbIk ¥ (MIH) OTIBIT 2-0T3
JEATENHLHOCTH/ IEHCTBAE 3-3T3
OIlK-1.1 3HaHue 17 -3T13
OIIK-1.2 INonspHas cuctemMa KOOpAUHAT VyeHme 11 -0T3
OIIK-1.3 15-3T3
3 21-0T3
HaHue 21-3T3
OIlK-1.1
13-0T13
OIIK-1.2 IIpsiMas ¥ NIOCKOCTH B IPOCTPAHCTBE Ymenune
OTK-1.3 13-3T3
' HaBbIk 1 (11111) OMbIT 9-0T3
eATeNbHOCTH/ IeficTBUE 8 -3T3
> 542
Hroro no pazneay 3 | 313-0T3
229 -3T13
> 916
Hroro 473-0T3

443 -3T13




[Tomapii komIuiekT DT3 XpaHUTCS B JEKTPOHHON MH(HOPMAITMOHHO-00pa30BaTEILHON cpeie
HpI'YIIC u obyuaronuiicss IMEET BO3MOKHOCTh O3HAKOMHTBHCS C IEMOHCTPALIMOHHBIM BapUaHTOM
OT3.

Hwxe npuBenen o0paser; THIIOBOTO BapuaHTa UTOTOBOTO TECTA, MPEYCMOTPEHHOTO pabodei
IPOrpaMMOil TUCIIUITIIMHBI.

HroroBelii TecT M0 AMCHUIINHE BKIIOYAET B ce0sl BOIPOCH M MPAKTUYECKUE 3a/1aHUS 110
BCEM pa3/ieNaM JUCHMILIMHBL. JIJIsl yCHelHOro npoxoKaeHusi TecTa 00y4arloIMiicsl J10JIKeH —
3HATh: OCHOBHBIC MTOHATHUS U METOJIbl TMHEWHOW anreOphl, OCHOBHBIEC alTreOpanveckue CTPYKTYpHI,
JUHENHHBbIE U EBKJIMJOBBI IPOCTPAHCTBA, JUHEWHBbIE IMpeoOpa3oBaHUs, KBaJpaTHuHbIe (OPMBHI,
OCHOBHBIE TIOHATHS, ONpeAeaeHNs U (POopMyJIbl BEKTOPHOM anreOphl, aHAIMTUYECKOM reoMeTpun Ha
IUIOCKOCTH M B IPOCTPAHCTBE; YMeTb: BBINOIHATH JACHCTBHS C MaTpPULIAMH, BBIYUCIATH
OIpENIeIUTENN, UCCIIE0BAaTh CUCTEMBI JIMHEHHBIX alreOpandyeckux ypaBHEHHMH Ha COBMECTHOCTD,
NepexoauTh K HOBOMY 0a3Wcy JHHEWHOTrO MPOCTPAHCTBA, ONPEACTSATh JIMHEHHOCTD
npeoOpa3oBaHuil, TUIl KBaJApaTUYHOW (OPMBI, BBIIOJIHATH JIMHEHHbIE ONEpaluu C BEKTOPAMH,
NPUMEHSTH MOHATHA BEKTOPHOM anreOpbl B pa3MYHBIX 33jjauyaX, UCIOIb30BATh PA3INYHbBIE (POPMBI
YPaBHEHMH MpPSIMBIX, INIOCKOCTEH M MOBEPXHOCTEH, NEPEeXOAUTh OT OJHOM (OPMBI YpaBHEHUS K
JIpYroi; BJa/eThb: METOAaMH BBIYUCIICHUS ONPEIEIUTENCH, METOJAMU PEIICHUS CUCTEM JIMHEMHBIX
anreOpanyeckux ypaBHEHMH, crnocoOaMu OIpelesieHus] JIMHEHHON He3aBHCHMOCTH 3JIEMEHTOB
JMHEHHOIr0 MPOCTPAHCTBA, METOJaMU MIPUBEACHUS KBaJIpaTUYHON (POPMbI K KAHOHUYECKOMY BUY,
HaBBIKAMU BBIIIOJIHEHHUS OIlepaliii BEKTOPHOU anreOphl, METOJIOM KOOPJIMHAT IPU pEeIIeHUH 3a7ay
AQHAIUTUYECKON TI'eOMETpUH, NMPUEMaMH COCTABJIECHUS U HaBbIKaMHM aHAIW3a YpPaBHEHUN KPHUBBIX
BTOpOro nopsiakoB. TecT comep:KMT 3agaHMs Ul OLIEHKM 3HAHWM, I OLEHKU YMEHHH, A
OLICHKM HaBBIKOB M (WIM) ONBITA JAEITENBHOCTU. B TecTe HCHONIBb3YyIOTCS CIEAYIOUINE THIIbI
TECTOBBIX 3aJlaHU: 3a7jaHus 3aKPBITON (OPMBI (C BEIOOPOM OJJHOT'O MJIM HECKOJBKUX MPAaBUIIbHBIX
OTBETOB); 3aJaHUsI OTKPHITOH (POPMBI (C KOHCTPYHPYEMBIM OTBETOM); 3aJaHWE Ha YCTAHOBJICHUE
COOTBETCTBUS; 3aJaHMs B ¢opMme Keiica (3a1aud, CcoJeprKallue OIpPeIeIeHHOE KOJIMYECTBO
TECTOBBIX 3aAaHui Apyrux tunos). Ha Tecr orBoauTest 90 munyr. Ilpennaraemoe koan4ecTso
3aganui — 18 3aganue.

KonnuecTBo TECTOBBIX KonnuectBo 6auios 3a
TecToBBIE 3amanns o

3aJlaHuil B TECTE OIHO TECTOBOE 3aIaHUE
TecToBble 3a1aHUs A1 OLICHKH 3HAHUI 8 3
TecToBbIC 3aaHHS JTS OLICHKA YMEHUI 7 7
TecTtoBbIe 3aaHus 171 OLICHKH HABBIKOB M 3 9

(1n) ombITa EATETLHOCTH (KEWC 3aaHus)
Hroro 18 T3 B TecTe MaxkcumainbHbIi 6amt 3a TecT — 100

KpI/ITepI/II/I U IMKaJbl OUCHUBAaHUA

[Ikaner oleHUBaHUSL Kpurepuu onennBanus
«OTJINIHOY OO0yuaromuiicst mpu TectTrupoBanun Habpan 94—100 Gamnos
«XOpOIIIO» «3aUTCHOY OO0yyaromuiics mpu TecTUpoBaHUU HaOpan 81-93 Gamos
«YZOBIJIETBOPUTEIHEHO OO6yuaromuiicst mpu TecTupoBanuy Hadpan 70—80 Gaymtos
«HEYJOBJICTBOPUTEIBHO» | «HE 3aYTCHO» OO6yuaromuiics pu TecTupoBanuu Habpan 0—69 GauioB




Oﬁpaseu THUIIOBOI'O HTOI0BOI'0 TECTA MO JTUCHUIIVIMHE 32 BECh ITEPHUO €€ OCBOCHUA

TecToBBIC 3aHaHNA 1JIS OLEHKH 3HAHMI

Ilononnume.
1 -2 -3 4
Hanet matpunibl A= 3 0 || B=| 1 2 |[Cymma A+B=
-2 2 -1 -2

Bovibepume npasunvhviii omeem

O6’BeM napajjiCjcnmieaa moCTpOCHHOI'0 Ha BEKTOpax 25, 6, 36 MOXHO BBIYUCIIUTD I10
dbopmye:

)V :‘(556)‘; 2V = 2-‘(556)‘; 3V :3-‘(566)‘; 4V = 6-‘(55(_:)‘.

Jlononnume
VpaBHeHHe TMHEHA BTOPOro nopsaka (X —3)° +(y +2)> —4 =0 onpenenser Ha MIOCKOCTH

Jlononnume

BeuectBenHas (1eHCTBUTENbHAS) IOIYOCh TUIIEPOOIIBI, 33JaHHON YpaBHEHUEM
X2 y2
——-—=1 paBHa ...
25 16

Buvibepume npasunvruiti omeem
B nuneitHOM mpocTpaHCcTBe 3a7aHbl TpU IpeodpazoBanus A, B u C, Takue, 4To:

X X X
AX=| 2X + X, +1 |, Bx=|2X +X, +3%; [, Cx=|2x +X,+3X,
3
X+ X, —3X, X, + X, —3X, X, + X, —3X,

BepHbIME yTBEpKICHUSIMH SIBIISIFOTCSL:
A) mpeobpazoBanue C — quUHENHHO, mpeoOpa3oBaHus B 1 A — HelMHEHHbI
B) nuneiiHO TOIBKO OAHO IpeoOpazoBaHue
C) Bce Tpu npeobpazoBaHMs TMHEHHBI

D) Bce Tpu npeoOpazoBaHus HEIUHENUHBI

E) npeoOpa3oBanus B u A — nuHeliHsbl, npeoOpazoBaHue C — HEITUHEWHO

Buvibepume npasunvrwiti omeem
[lnomane TpeyroabHUKa, MOCTPOEHHOrO Ha BekTOpax a=(a,;a,;a,) u b =(bx;by;bz),

MOKET OBITh HalifieHa 1o popmyiie:

A) S, =[a-b| B)S, =[axb| C)sA=%\ax6\ D)SA:%\/aXbX+ayby+azbz

Buvibepume npasunvruiti omeem.
DKCIIEHTPUCHUTET MapadoIibl YAOBIETBOPSET YCIOBHIO

A) £>1 B)e=0 C) ¢=1 D) 0<e<1



TecToBbIE 321aHUS 1JI51 OLIEHKH YMEHU

9.  Jlononnume.

-2 3 -5
[TpousBenenne maTpur 5> 1 3/ 1 | paBHo

10.  JHonoanume.

-4 5 1
Onpenenurens | 2 0 4| paBeH.....
1 05

11.  Jonoanume
BekTtopsr a= (-2,-3,-1); b= (4,2,) c= (2,-1,2) xoMIUIaHAPHBI, €CIIM TApAMETP & PAaBEH...

12.  Hononnume
Hansl Bepmuasl nupamuasl A(5; 3; 4), B(1; 1; 1), C(1; -1; 1), D(5; 1; 1).
O0bem upamusl V=...

13. Bwsibepume npasunvhblii omeem
[Tpsimast mpoxoaut yepes Touku A(1,-5) u B(-4,-2). Toraa oGiiee ypaBHeHHE 3TON IpIMOi
UMEET BUI:
D3x+7y—22=0;2)3x—5y—28=0;3)3x+5y+22=0;4)5x+3y + 10 = 0.

14. Bwibepume npagunbHblli omeem
Ksazparuunas gopma X° +4y* —4Xy seisercs

A) oTpHULIaTENBHO ONPEIEIEHHON B) nosnoxurensHO onpeeseHHOM

C) 3nakonepeMeHHOU D) BeIpOoxkIeHHON
15.  Jonoanume

[lpu 3HaueHunm mapametpa [ paBHOE ...... BEKTOPBI a ub OPTOTOHAJIBHBI, ECITH
a=(-1-4,2),b=(66;).

TecToBbI€e 3a1aHus /151 OLEHKH HABBHIKOB M (MJIH) ONBITA AeATEILHOCTH
16. Jans Bepmnsl mupamuast A(5; 3; 4), B(1; 1; 1), C(1; -1; 1), D(5; 1; 1).
16.1. Ommemvme npasunvhvii omeem

BekTop HOpMaiu k miockoctu ABC
1){-6;0;8}  2){0;-6;8}, 3){-3;0;4}, 4){3;-4;0}
16.2. Ommemvme npasunvhvii omeem
YpaBHeHue BBICOTHI Np, omymienHoi u3 Bepiuabl D Ha ocHoBanue ABC,

x-5 y—-1 z-1 x-=5 y—-1 z-1
1)—:—:—, 2)—:—:—’
—35 0 4 —35 4 0
x+ y+1 z+1 x+ y+1 z+1
3)—:—:—, 4)—:—:—
-3 0 4 3 4 0

16.3. Jlonoanume
I'panp ABC 3anaercsa oOmmm ypaBHeHueM AX+By+Cz+D=0 (necokpaTuMbIm). ..

17.  Jamo muueitnoe KoopauMHATHOE MpocTpaHcTBO R2. Ilepexon ot Gasuca €= (el, ez) K HOBOMY

!

e, =e +2e,,
Oasucy €' = (el, €)) onpenensiercss GopMyIamu: { rome T

’
e, =—€ +e,.
17.1. Bvibepume npasunvHulli omeem.



X X,
[TpeoOpa3oBaHue KOOPIUHAT dJIEMEHTa X TIPU 3aMEHE 0a3uca, eciu [ 1] u ( 1}

’
X2 X2

KOOpAHWHATHI 3JICMCHTA X B Oa3zucax € u e’ , COOTBETCTBCHHO, HMCCT BHU/:

X, = X+ 2X,, X, = X — X/, X, = 6X/ +2X},
A) { ’1 2 B) { 1 l, 2, C) 1 1, ,2 D)
Xy ==X, + X,. X, = 2X; + X. X, = —=X| + X;.

’
{ Xy = Xy =Xy,
’
Xy = 2X, + X,.
17.2. Jlononnume.

5
DneMeHT X ¢ KOOpAuHATaMH (1 B Oa3uce € B 0asuce e’ MMEET KOOPAUHATHI

Jana kBagpaTuyHas popma 4xy + 3y? .

18.1. [{lonoanume.

Matpuna kBagpatuuHoil GOpMBl 4xy + 3y? UMEET BUJ ( ]

18.2. /lononnume.

CoOCTBEHHBIMH 3HAYCHUSIMH MATPUIBI KBAJPATUIHOW POPMBI 4Xy + 3y? SBIAIOTCS 3HAUCHHUS

h=_ h=_

OTBeThI K THUIIOBOMY TECTY

Ne T3 1 2 3 4 5 6 7 8
-2 2
OtBeThI 4 2 4) OKPY’KHOCTh 5 A C C B
-3 0
Ne T3 9 10 11 12 13 14 15
-3
OtBeTnl [ 3 j -30 3 4 3) D 15
16 17 18
T3 16.1 | 16.2 16.3 17.1 17.2 17.1 18.2 18.3
2 =1 A4,=4
o N 5 ( j 0 2 A ? A
TBETHI 3) Ax+47-1=0 -3 5 3 WITH
A=-14=4

3.5 IlepeyeHb TeOpeTHYECKHX BONIPOCOB K IK3AMEHY
(1 OTICHKY 3HAHWI)

Pazgen 1 «Matpuisl. Onpenenureny. CUCTEMbI TMHEWHBIX aareOpandyecKux ypaBHEHUN»

1.1 Marpumna. PazmMepHOCTh MaTpHIlBI, MOPSIOK MaTpHUIlbl. OCHOBHBIC BHBI MATPUII: KBaJpaTHAas,
HyJIeBasi, eIMHUYHAS, TUArOHAJIbHAs, TPEYTOJIbHAs,, CUMMETpUYECKasl.

1.2 Onrepanuu HaJT MaTPUIIAMK: TPAHCIIOHUPOBAHKE, CIIOKEHUE, BEIUNTAHUE, YMHOKCHHE MATPHUIIBI
Ha YKCIJIO, YMHOXXEHUE MaTPHLI.

1.3 CgoiicTBa omnepanuii Hal MaTPHUIIAMH.

1.4 OnpenenuTenu BTOPOTO U TPETHETO MOPSIKA.



1.5 CpoticTBa onpeaenuTeneii BTOPOro U TPETHETO MOPSIKa.

1.6 Onpenenurenu N-ro mopsaka. MuHop M anreOpamdeckoe nomonHeHue. Popmyna Jlamnaca
pa3I0KEeHUS ONPeIeTUTENs M0 AIEeMEHTaM CTPOKHU WM CTOJIOIA.

1.7 O6parnas marpuna. Haxoxaenue oOpaTHON MaTpulbl. BeIposkJI€HHBIE U HEBBIPOXKICHHBIE
MaTpULbI.

1.8 Panr marpunpl. CBoWCTBa paHra MaTpullbl. Beraucienue panra MaTpuUIlbL.

1.9 Cucrembl nuHEHBIX anredpanyeckux ypaBHeHUW. OCHOBHBIE MOHSTHS: PEIIEHHUE CHCTEMBI,
COBMECTHBIE U HECOBMECTHBIE CHCTEMBI, OJJHOPOAHBIE U HEOJHOPOJHBIE CHCTEMBI, MaTpHIla
CHUCTEMBI, pacClIMpPEHHasi MaTPULA CUCTEMBI.

1.10 HccnenoBaHue JIMHEWHBIX alredpanyecKux CUCTEM Ha COBMECTHOCTh. Teopema Kponekepa-
Kanemu.

1.11 Meronpl perieHus: JUHEHHBIX anredpandeckux cuctem: (Gopmynbl Kpamepa, marpuyHbIit
Meron, Meroz ['aycca. Bo3MOXHOCTH IPUMEHEHMS 3TUX METOOB.

Pa3nen 2 «AnreOpandeckue CTPYKTYphHI: JIMHEHHBIE IMPOCTPAHCTBA M IPEOOpa3OBaHMA,
KBaJpaTHYHbIE (POPMBI»

2.1 JluneiiHoe (BEKTOPHOE) MPOCTPAHCTBO. ODJEMEHTHl JIMHEHHOrO TpocTpaHcTBa. Ilpumepsr
JUHENUHBIX NPOCTPaHCTB. JIMHEHHO 3aBUCUMBbIE M HE3aBUCUMBIE 3JIEMEHTBHI IPOCTPAHCTBA.
Pa3zmepHOCTH TMHEHHOTO MPOCTPAHCTBA.

2.2 ba3uc nuueitHoro npoctpanctBa. llepexon k HoBoMy Oasucy. MaTpuiia mepexojia K HOBOMY
Oaszucy.

2.3 IlognpoctpancTta. M3oMopdu3M TMHEHHBIX TPOCTPAHCTB.

2.4 JluneiiHple OTOOpaKEHUS JTUHEHHBIX NPOCTPaHCTB. JIMHEHHBIE MPeoOpa3oBaHUs MPOCTPAHCTB.
Bunbl nuHEHHBIX TpeoOpa3oBanuid. JleiicTBUs Hal TpeoOpa30BaHUSIMH, MX CBOHCTBA.

2.5 CoOcTBeHHBIC 3HAYCHUS I COOCTBEHHBIC BEKTOpA JIMHEHHBIX MpeoOpa3oBaHUi.

2.6 EBximioBo npoctpancTBO. OpTOroHadbHbIE U OPTOHOPMUPOBAaHHBIE BeKTOpa. OpTOroHaNbHBbIHI
Y OPTOHOPMMPOBAHHBIN 0a3uc. MeTo1 HOCTPOEHUsI OPTOrOHAJILHOTO Oasuca.

2.7 OpToroHanpHbIe IPEOOPa3OBAHUS.

2.8 KBagparuuneie ¢opmbl. Marpuna kBaapatudHoi ¢opmbel. Kiaccudukanms KBaapaTHUHBIX
dopm. Kputepuii CunbBectpa.

2.9 Kanonnueckuii Bua KBagpaTuuHOW (opwmbl. [IpuBeneHne K KaHOHHYECKOMY BUAY METOJIOM
Jlarpanxa U MET0JIOM COOCTBEHHBIX BEKTOPOB.

Pa3nen 3 «Bekropnas anredpa. AHaATUTHYECKASI TEOMETPHS»

3.1 Tlonsitme BekTopa. [[nmmHa BekTopa. KoyummHeapHbIe, KOMIUTAHAPHBIE W PAaBHBIE BEKTOPA.
HyneBoii BEKTOD.

3.2 Omepamuu HajJ BEKTOpAMH B TE€OMETPHUYECKOW (opMe: CIIOKEHHE, BBIUUTAHHE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha yucio. CBoiCTBa onepanuii Hali BEKTOPaMH.

3.3 JlekapToBa cmcTeMa KOOpAMHAT Ha IIOCKOCTM W B TpocTpaHcTBe. JlekapToB Oaswc.
KoopnuHnats! BekTOpa, AEUCTBUS HAJl BEKTOpaMU B KOOpAWHATHOH popme. HaxoxaeHue koopauHat
BEKTOpa IO KOOpJMHATaM Hayala M KOHLA BeKkTopa. HaxoxkneHuwe UIMHBI M HaNpaBIIFOLIMX
KOCHHYCOB BEKTOpa.

3.4 Tlpoekius BekTopa Ha ock. CBOMCTBA MPOCSKITMN BEKTOPA Ha OCh.

3.5 CkansipHOe MpPOU3BEICHHUE BEKTOPOB: OMNpEENeHHE, CBOMCTBA, BBIYUCIEHHE B JIEKapTOBOU
cucreMe KoopanHar. [I[puMeHeHne CKalsIpHOrO MPOU3BEICHHS B MEXAHUKE U TEOMETPHUH.

3.6 BekTopHOe mHpoH3BElEHUE BEKTOPOB: ONpejAeieHHEe, CBOWCTBA, BBHIYHMCIECHHE B JEKapTOBOM
cucreMe KoopanHar. [I[puMeHeHne BEKTOPHOIO MMPOU3BEICHNS B MEXaHUKE U TEOMETPUU.

3.7 CMemiaHHOE IPOM3BEICHUE: ONpEeTIeHNe, T€OMETPUUECKUN CMBICI, CBOICTBA. Brruncnenue B
JIEKapTOBOM CUCTEME KOOPANHAT.

3.8 Ilpenmer anamuTHueckoil reomerpuu. IIpocreiimme 3agauyu aHATUTUYECKOH TIE€OMETpPUU:
pPacCTOsIHUE MEXAY ABYMS TOUKaMHU, JIEJICHUE OTPE3Ka B 3aJaHHOM OTHOLICHUH.

3.9 YpaBHeHue TUHUU B IEKapTOBOM cucteMe koopauHat. Kiaccudukanus TMHU.

3.10 IIpsiMast TMHUS HA TUIOCKOCTH.



3.10.1 OcHoBHBIE BHUABI ypaBHCHHWI: HOpMajbHOE, 0O0IIee, B OTpPE3Kax, KaHOHHYECKOE,
napaMeTprUuecKoe, C YrIOBBIM KOX(P(UIIMEHTOM, ypaBHEHHE MPSAMOM, MPOXOMAIIEH depes
33J]aHHYI0 TOYKY TMEPICHIUKYJISIPHO JTAHHOMY BEKTOPY, YPaBHCHHE MPSIMOW, MPOXOISIICH
yepes JIBe 3aJJaHHbIC TOYKH.

3.10.2 Yroa Mex 1y MPSAMBIMH Ha TUIOCKOCTH. Y CIIOBUS KOJUIMHEAPHOCTH M OPTOTOHAIBHOCTH.
3.10.3 PaccrosiHME OT TOYKH 10 IPSIMOM HA IJIOCKOCTH.

3.12 KpuBbie BTOPOTO MOPsIIKA Ha TUIOCKOCTH
3.12.1 OkpyXHOCTb: OTIpe/IeIeHNE, BEIBOJ KAHOHUYECKOTO YPAaBHEHHsI, CBOWCTBA, TOCTPOCHHE.
3.12.2 Dnnurnc: ompeneneHUe, BBIBOA KAHOHUYECKOTO YpaBHEHHs, CBOMCTBA, MOCTPOEHUE,
9KCLIEHTPUCUTET U €T0 CMBICI, TUPEKTPHUCHI UX CBOICTBA.
3.12.3 T'unepOomna: omnpenencHue, BHIBOJ KAHOHHYECKOTO YPaBHEHHS, CBOHCTBA, IMOCTPOCHHE,
9KCLIEHTPUCUTET U €T0 CMBICII, AUPEKTPUCHI U ACUMIITOTHI THUIIEPOOJIBL.
3.12.4 Tlapabouna: ompeneneHUE, BHIBOJ KAaHOHHYECKOTO YPAaBHEHHS, CBOWMCTBA, IMOCTPOCHHE,
9KCLIEHTPUCUTET.

3.13 OOmee ypaBHeHHE IMHMM BTOporo mnopsnaka. IlpeoOpasoBanue oOmIETO ypaBHEHHUS K
KaHOHHWYCCKOMY BUAY JIMHUHU CO CMCUICHHUECM.

3.14 HOJ'ISIpHBIe KOOPAMWHATLI Ha IIJIOCKOCTH. Paznmuunbie criocoObl 3a7aHus JIMHUH.

3.15 ImockocTh B MPOCTPAHCTRE.

3.15.1 OcHOBHEIC BUJIBI YpaBHEHUN: HOpMAIbHOE, O0IIee, B OTpe3Kax, ypaBHEHUE TUIOCKOCTH,
OPOXOJAIIeH dYepe3 3aJaHHYI0 TOYKY MEPHEHAMKYISIPHO JIaHHOMY BEKTOpPY, YpaBHEHHUE
MIJIOCKOCTH, MPOXOIAIICH Yepe3 TPU TOUKH.

3.15.2 Yron MeXy IMIIOCKOCTSMHU. Y CIIOBUS KOJUTHHEAPHOCTH U OPTOTOHATLHOCTH TUIOCKOCTEH.
3.15.3 PaccrosiHue OT TOYKHU A0 TUIOCKOCTH.

3.16 Ilpsimas B mpocTpaHCTBE:
3.16.1 OcHOBHBIC BUIBI YpaBHEHHII: 001I1ee, KAHOHUYECKOE, TapaMeTPUIECKOe.
3.16.2 IlpuBenenue oo1Iero ypaBHEHUS IPSIMON K KAHOHUYECKOMY BHITY.
3.16.3 Yron Mexay npsSMBIMH B TIPOCTPAHCTBE. Y CJIOBUS KOJUTMHEAPHOCTH M OPTOTOHAILHOCTH
MPSIMBIX B IIPOCTPAHCTBE.
3.17 B3auMHOE pacroyio)KeHHE TPSMOW W TUIOCKOCTH B MPOCTPAHCTBE. YTOJ MEXKIY NPSAMOH H
IUIOCKOCTBIO. Y CJI0BUS KOJUIMHEAPHOCTH M OPTOTOHAIIBHOCTHU MPSAMOMN U MJIOCKOCTH.

3.6 IlepeyeHb TUMOBBIX MPOCTHIX MPAKTUYECKHUX 3aJaHUI K IK3aMeHY
(TS OLIEHKH YMEHHIA)

01 -1 3 02 T 10
1. Bemnonnwure aeiicteus: a) |2 1 0 |- 413 +4./34
30-4 01

10 3)(0 1 -4
6)| 4562 -1 3
23 1)/l4 1 7

0 3 -1
2. Haiiyre Matpuny B ™, ecin B=|1 —1 2 |. ChenaiiTe mpoBepKy.
1 6 2
-1 0 2 3

3. Haiinure panr matpumst. | 4 5 7 =11,
359 2



2X—-y+z72=-4
4. Pemmute cuctemy {3X+Yy—z=-1 , ucnons3ys ¢popmyiel Kpamepa.
4X -2y +3z=—7
2X—y+12=0
5. Pemute cucreMy MaTpU4YHBIM METOJIOM 3X+2y -5z =1.
X+3y—-2z=4
6. Jloxaxure, uto BekTopel X;(12,3), X,(4,5,6), X3(7,8,9) obpasyror Gasuc wu Haiimure
KOOPJMHATHI BEKTOPA 5(1,1,1) B 3TOM 0asuce.
X'=x+y X'=z+y
7. Jlaubl gBa JMHEHHBIX mpeobpasoBamus A:{y'=y+z u B:{y =x+z. Haiigure
'=Xx+12 Z'=X+Yy
npeobpasoanms AB u BA.
95Xy —4Xy —3X3

8. Onpenenure, SBISETCS U JIMHEHHBIM MTPe0Opa3oBaHue ;& X= 2%y — Xy
Xy +2
9. Haiigute COOCTBEHHBIC 3HAYCHHMS M DJJIEMCHTHI JIMHCHHOIO Hp606pa30BaHI/I$I, 3aJaHHOI'O
. (16 45
MaTpuucu (_ 6 _17]

10. Ilome3ysice kputepuem CuibBecTpa, ONpEICTUTe 3HAK  KBAAPAaTUYHOH  (popMBI
f (X0, Xp,X3) = X2 + X5 +3XZ + 4% Xy + 2X; Xg + 2XpX3.
11. YcranoBuTe TN KBaApaTHYHOU (HOPMBI 2x2 + 3y2 +127% — 4Xy +4yz, ucrionb3ysi KpUTEpHUd
CuibBecTpa.
12. JlaHbl BEKTOPHI a {2, 1, 4}, 5{—1, 0, 3}.
Haiizme: 1) npoexIuio BekTopa & Ha HampaBlieHue Bektopa b ; 2) (25 - 35)- (5 -a )— a’
13. Haiigute paboty, cCoBepIIacMyro CHIION IE(Z, 3, - 4) MIPU MIEPEMEIEHUNU MaTePUATHHOM TOUKH
U3 Hayasia KOOPAHHAT B TOUKY A(3, -2, 5).
14. [aubel: cumia IE(B, 4, — 2) U TOYKA €€ TMPHUIOKEHUS A(2, -1, 3). Haiinnte MOMEHT CHIBI
OTHOCHUTEJIBHO TOUKHU 0(2, -3, 4) U YTJIbl, COCTABIIsIEMbIE UM C KOOPIUHATHBIMU OCSMH.
15. Cpenu BekTOpOB 5(2, -1, 3), 5(4, 1, —1), c (— 4, 2,— 6), d (1, 2, O) HaWIUTe KOJUTMHEAPHBIE
opToroHaNbHBIE. [IpoBEphTE, ABISIOTCS JIM ATH BEKTOPA KOMIUTAHAPHBIMH.
16. Ompenemute, nmexar mi toukn A(2, —3,6),B(0,2,1), C(-2,2,3), D(3, 2, 4) B oxHoii
IUIOCKOCTH.
17. Tpsimas poxoauT yepes ae Touku; M1(1;2) u M>(-3;1).
Haiinure: a) ypaBHeHHE NIPSAMOU, IPOXOASILEH YEPE3 3TU TOUYKH;
0) KaHOHMYECKOE YpaBHEHHUE ITOU MPSAMOI;
6) ypaBHEHME NPAMOU B OTPE3KAX;
2) ypaBHEHHUE NMPSMOH C YIIOBBIM KO3 PHUIIMEHTOM;
0) ypaBHEHUE NPSAMOM, MPOXOAIIeH uepe3 TouKy M1, meprneHIuKyaIsipHo Bektopy {0,2}.

18. Haiigure ypaBHEHHE TPSMOM, TPOXOASIIECH Yepe3 TOUKY mepecedeHns npsmMbeix 5x —y —-10=0

u 8x+4y+9=0, obpasyrouryo yroi ¢ = % C OCBhIO abcITucc.

19. CocraBbTe ypaBHEHHE TPSAMOW, TMPOXOAAIIEH dYepe3 TOYKY TEePECeUCHHs TPSMBIX
2X—y—4=0, 3x+ 2y +3 =0 neprneHauKyIsIpHO NpsiMor 2X —5y+8=0.



20. 3anuiuTe ypaBHEHHE 3JUIMIICA C LIEHTPOM B Haualle KOOpAUHAT ¢ Gokycamu F; (— 3, O), F, (3, 0)
¢ ¢=0,5. Caenaiite yepTex.

21. CocraBbTe ypaBHEHHE OJJUIHICA, (OKYCHI KOTOPOro JexaT Ha ocd Ox, CHMMETPHUYHO
OTHOCHUTEJIBHO Haualla KOOpJAWHAT, 3Has, YTO €ro Majas Och paBHa 36, a pacCTOSHUE MEXIY
doxycamu 15.

22. Tunep6ona 3amaHa ypapHeHHeM16X° —9y? =144
Haitnure: a) e€ nonyocu; 0) GOKyCHI; 8) SKCIIEHTPHUCHUTET;
2) ypaBHEHUS JUPEKTPUC; 0) ypaBHEHUS aCUMITOT.

23. CocraBbTe ypaBHEHUE MapadoIbl, BEPIIMHA KOTOPO HAXOJUTCS B Hayalle KOOpAUHAT, 3Has, YTO
napaboJia pacroyiokeHa CUMMETPUYHO OTHOCUTENBHO ocu Ox 1 poxoauT uepe3 Touky A(9; 6) .

24. CocraBpTe ypaBHEHHE IUIOCKOCTH, NPOXoAasAmed uepe3 Touky M (—l, 2, 3), HapauIeIbHO
IUIOCKOCTH 2X —3Y +52+6 =0.

3.7 llepevyeHb TUNOBBIX NPAKTHYECKUX 32JaHUI K IK3aMeHY
(11 OTICHKY HABBIKOB U (WUTH) OTIBITA AESITCILHOCTH)

X+y—2=236
25. Pemure cucremy meronom [aycca <2X—Yy+2z =13 .
- X+y+3z=7
26. VccnenyiiTe cucreMy Ha COBMECTHOCTD M PEIIUTE JTFOOBIM METOIOM:
3X; —4Xy —2X3+ X4 =3
—2X1 +2Xy = X3 +4X, =2
Xy —2Xy —3X3 +5X4 =5
e'1=6 +6e +2¢;
27. TlpoBepbre, oOpa3yloT aM Oa3uc »IEeMEHTHl €', =26 —€, . Haiinure koopauHaThbl
e'3=—€ +€, +6;3

anemMeHTa X = 6e; —e, + 33 B Oasuce €'.

28. WccrnenyiiTe JNHMHEHHYIO 3aBHCHMMOCTh CHCTEMBI djieMeHTOB a=X,b=1+X,¢c=(1+ X)2 Ha

(—o0, ).
2 4 2

29. IlpuBenure kBagpaTHuHyio (opmy, umeronryto Matpury A=|4 0 0|, Kk KaHOHHYECKOMY
2 01

BuAy MeronoM Jlarpanxa.

30. Metomom Jlarpanxa MIPUBETUTE KBaJ[PaTUIHYIO bopmy

f (X, X0, X3) =3%F + 2X5 + X2 + 4% X, + 4X,Xg K KAHOHHYECKOMY BHLY.
31. Metonom COOCTBEHHBIX BEKTOPOB IIPUBEINTE KBaJIpaTUUHYIO bopmy
f (X, Xp) = 27%7 —10X;X, +3XZ K KAHOHHYECKOMY BHALY.

32. JlaHbl KOOPJHMHATHI BEPIIUH ITHPAMUIBI A(Z, -3, 6), B(O, 2,1), C(— 2, 2,3), D(3, 2, 4).
Haiinure miomane rpann ABC u ymny pedbpa AD .



33. Haiigute muomans mapajienorpamMma, IMOCTPOEHHOTO Ha BekTopax a=1-3]+Kk,

b=2i- i+3k. Cpenmaitite yeptexx. Halinure miomans, yribl U JJIWHBl JUAroHajaed >3TOro
napajiesorpamma.

34. Jlan Tpeyronbhuk ¢ Bepmmaamu A(3, 2), B(5,1), C(1,-2).
Haiinure: a) ypaBHenue croponst BC;
0) ypaBHEHUE BBICOTHI, OMYIIIEHHON U3 BEPIIMHBI A |
6) ypaBHEHHUE MEJIMaHbl, IPOBEICHHON U3 BEpIIUHbI B ;
2) TOUKY MepeceyeHus MEIMaHbl U BBICOTHI.

35. CocraBbTe YpaBHCHHUE T'€COMETPUUCCKOTO MECTA TOYCK, IJISI KOTOPBIX OTHOIICHHUE PACCTOSAHUA

1o Toukn A(—5; 0) k paccrosiHuto 1o npsmoit 5X+16 =0 pasHO % .

36. YcraHoBuTe THUIl KPUBOM, 3alaHHOW YypaBHEHHUEM 2x2 +12x —4y2 +16y =0. Ilomyuure
KaHOHHYECKOE YPaBHEHHUE ITOI KPUBOWA.

. |2x-3y+z-4=0 .
37. llpuBenTe K KAHOHMYECKOMY BHUY ypaBHEHHE MPSIMOM . [Toctpoiite 3Ty
X+y+4z+2=0.

PSIMYIO.
38. JlaHbl BepIIMHBI TUPAMUIBI A(O, 1 4), B(l, 2, —1), C(2, 4, —1), D(l,l, - 2).
Haitnure: a) miomans rpanu ABC, 0) yron mexny pedbpamu AB u AC;

6)) BBICOTY, OIYLICHHYIO U3 BeplIHHbI B ; 2) yron mexay rpansio ABC u npsmoii AB.



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTaTOB 00YUYEHUS C MOMOILBIO OLIEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUIIINHBIL.

HanmenoBanue
OLEHOUHOTO OmnwcaHus MPOLEAYPHI IPOBEACHUS KOHTPOIFHO-OIIEHOYHOTO MEPOTIPHUSTHS M MPOIETYPHI
OILICHMBAHMUS PE3YNNbTAaTOB O0YUCHHUS
cpencTBa

[IpemomaBaTens He MeHe, 4eM 3a ABE HEJENH OO0 cpoka 3ammuThl PI'P momkeH cooOnmurth
KaxaoMmy obOydatomemycst Homep Bapuanta PI'P. 3amanmst PI'P BbutOKeHBI B 3I€KTPOHHON
nHpopMannoHHo-00pa3oBaTensHON cpene Wpl YIIC, moctymHoW oOydaromeMycs: 4epes3 ero
nmaHbi kabuHeT. PI'P momxHa OBITH BBITIOTHEHA B yCTAHOBJICHHBIN MPETOIaBaTeNIeM CPOK U
PacuerHo-Tpadmueckas | B COOTBETCTBMHU C TpeOoBaHMsIMH K odopmieHuto PI'P (texcToBoit u rpaduueckoi yacteit),
pa6ora (PT'P) chopmynupoBanHeiMH B [lonoxxkennn «TpebGoBanus K OQOPMIICHHUIO TEKCTOBOH U
rpaguyeckoil okymeHTauuu. HopmokoHTponb» (B mocnexneil pemakuun). PIP B
HA3HA4YCHHBIA CPOK CHAIOTCSA Ha IpoBepKy. Eciau mpenycMorpeHa yctHasg 3amura PI'P, To
oOyuaromuiicss 0OBACHSET pelleHUe 3ajad, YKa3aHHBIX MpernojaBareieM, H OTBeUaeT Ha ero
BOIIPOCHI

[IpenosaBarens Ha yCTAaHOBOYHOM 3aHSTHU JOBOJHUT O OOYYAIOUIMXCS: TEMBbI, KOJIUYECTBO
3amaHuii B KOHTpOJIbHOW pabote. KoHTposibHas paboTra no/pKkHA OBITh BBIMIOJHCHA B
YCTaHOBIICHHBIH CPOK M B COOTBETCTBHHM C IpaBHJIaMHU K O(OPMIICHHIO (TEKCTOBOH H
rpaduueckoil yacreit), copmynupoBaHHeiMU B [lonoxxennn «TpeboBanust kK 0QOpPMIICHHIO
TEKCTOBOM W rpaduyeckoi IOoKyMeHTauuu. HOpMOKOHTpONb» B TOCIHEIHEH penakiuu.
BrimonHeHHass KOHTponbHast paboTa TmepemaeTcs Ui IPOBEPKH IIPENOJAaBATENIO0 B
YCTaHOBIICHHBIE CpOKH. Ecim KOHTponmbHas paboTa BBINIOJNHEHa HE B COOTBETCTBHH C
YKa3aHUSIMH WJIM HE B TIOJIHOM 00beMe, OHa BO3BpAIIAeTCs Ha JOPaboOTKy

KonrponbHas padborta

BrInonHeHe pa3HOYpPOBHEBBIX 3a4ad (3afaHuil), MPEAYyCMOTPEHHBIX padoueil mporpamMmoi
PasHoypoBHEBas 3ajaua | TUCIUIUIMHBI, POBOJSATCS BO BpeMs MPAKTHUYECKHUX 3aHATHA. Bo Bpems BbIMONMHEHUS 3a7ad
(3aganue) (3amanwmii) paspemniaeTcs MoJIb30BaTbcsd yUeOHUKAMU, CIPABOYHUKAMH, KOHCIIEKTAMU JICKIIHUH,
TETPAIMHU JJI NPAKTHUECKHUX 3aHATUI

I[J'ISI opraHus3alii M MPOBCACHUA HpOMe)KyTOQHOﬁ aTTeCcralluyl COCTaBJIAKOTCA THUIIOBBIC
KOHTPOJIbHBIE 3a/IaHUsl WJIM HMHbIE MaTepuanbl, HeOOXOIMMbIE Uil OLIEHKH 3HAHUH, YMEHMH,
HAaBBIKOB U (WJIM) ONBITA JEATEIBHOCTH, XapaKTEPU3YIOIIUX ATanbl ((OPMUPOBAHUS KOMIIETECHIINH B
npoliecce OCBOCHUsI 00pa30BaTeIbHON MPOTrPAMMBI.

HepequL TCOPCTUYCCKHUX BOIIPOCOB MW THUIIOBLIC IMPAKTUYCCKUE 3aJJaHUA PA3HOTO YPOBHMA
CJIO)KHOCTU JJISi TPOBEJEHHsI NMPOMEXYTOUHOM arTecTalui OoOydaroluecs MOJy4aioT B Hayaje
ceMecTpa 4epe3 JJIEKTPOHHYI0 HH(OpMaioHHO-o0pa3zoBarenbHyo cpeny Hpl'YIIC (imuunbiii
KaOMHET 00yJaronierocs).

Onucanue npouenyp NpoBeJeHUsi NPOMEKYTOYHOM aTTeCTAMH B (pOpMe IK3aMeHA
U OLICHMBAHUS Pe3yJbTATOB 00y4eHHs
ITpomesxyTounas aTTectanus B (popMe sK3aMeHa IPOBOJUTCS MyTEM YCTHOTO coOece10BaHUs
1o OmieraM Win B popMe KOMIIbIOTEPHOTO TECTUPOBAHUSI.

IIpu mpoBeaeHHWHM TPOMEXKYTOUYHOH aTrectalmu B (opme cobeceoBaHUS OUIIETHI
COCTaBJISIIOTCSA TaKUM 00pa30M, YTOOBI KaXKIbIM M3 HUX BKJIIOYAT B €05l TEOPETUUECKHE BOIPOCHI U
IIPAKTUYECKHE 3a/1aHus.

buner conmepxut: 51Ba TEOpPETHUYECKHMX BOIpoca g OLEHKH 3HaHui. Teopernueckue
BOIPOCHI BBIOUPAIOTCS U3 MEPEUHs BOMPOCOB K IK3aMEHY; JIBAa NMPAKTHUYECKUX 3aJaHUA: OJHO W3
HUX JJI OLEHKU YMeHUH (BbIOMpaeTcs M3 MepedHsl THIMOBBIX MPOCTBIX MPAKTHYECKHUX 3aJaHuN K
9K3aMeHY); JApPYyroe NpakTUYecKoe 3aJaHue JJIsi OLIEHKM HABBIKOB U (MJIM) OMbITa JIEATEIbHOCTH
(BBIOMpAIOTCA W3 MEPEUHs TUIOBBIX MPAKTUYECKUX 3aJIaHUH K DK3aMEHY).

Pacrnipenienenre TEOpETUUECKUX BOIIPOCOB U MPAKTUYECKUX 33JaHUI M0 IK3aMEHALOHHBIM
OmeTaM HaxOJHUTCS B 3aKPBITOM JIJII 00OyJaronIuxcsi 1ocTyre. Pa3paboTaHHBIM KOMIUIEKT OUJIETOB
(25-30 OwmeToB) HE BBICTABISACTCS B DIICKTPOHHYIO HH()OPMAIMOHHO-00PAa30BaTEIbHYIO CpENy
UpI'VIIC, a xpanurcs Ha kadenpe-pazpaboTurke (POHIOB OLIEHOYHBIX CPEACTB.




Oo0pasen 3K3aMeHAIIMOHHOT0 OuJiera

20—'29— . YTBepxkaaro:
y4eOHBIN IO JK3aMeHaNMOHHBIH OuteT Ne 1
3aBenyrommii kKadeapoi

N0 AUCHMILINHE «AJITrefpa U reoMeTpus
Ane P P « » Upl'YIIC

1. Obparnas marpuna. Haxoxaenue oOpaTHOH MaTpuilbl. BBIpOXXKICHHBIE M HEBBIPOXKICHHBIC
MaTpPHULIBL.

2. Ilpenmer anamuTHueckoil reomerpuu. IIpocTeifmme 3agauyu aHAIUTHYECKOH T€OMETPHH:
PacCTOsIHUE MEXAY ABYMS TOUYKaMHU, JCJICHUE OTPE3Ka B 3aJJaHHOM OTHOLICHUH.

3. Meronom Jlarpanxa HPHUBEIUTE KBaJPaTHYHYIO bopmy
f (X1, X9, X3) = 3X12 + ZXS + X§ + 4X1Xy + 4X5X3 K KAHOHUYECKOMY BHIY.

4, HaiiguTe IUIOWAnL IApalleorpaMMma, IIOCTPOGHHOIO Ha BekTopax a=1-3]+K,

b=2i - i+3k. Cnenaitite yeptexx. Halinure miomans, yriibl U JJWHBl JWAaroHajaed >3TOro
napajiesorpaMmma.

. |2x-3y+z-4=0 .
5. IlpuBenuTe K KAHOHMYECKOMY BUJY ypaBHEHHUE NPSMOI . IlocTporite 3Ty
X+y+4z+2=0.

IIPSAMYIO.

Ha sk3amene oOywaromuiicsi Oeper OWier, Juis MOATOTOBKU OTBETa HA IK3aMEHAI[MOHHBIN
Omiet oOyuaromeMycsi OTBOAUTCS BpeMs B mipezenax 45 munyT. B nporiecce oTBeTa oOyyvaromierocs
Ha BOIIPOCHI M 33JIaHusI OMJIETa, TIPENoIaBaTelb MOKET 3a/1aBaTh JIOTIOJIHUTEIILHBIC BOIIPOCHI.
Kaxnplii Bompoc/3amanue Ouiera OIEHHBAETCS IO YeThIpeXOaIbHOM cucTeMe, a jaiee
BBIUUCIISICTCS CpellHEe apU(PMETUYECKOE OIEHOK, MOJYYCHHBIX 3a KaXKIbli BOMPOC/3aJaHHE.
Cpennee apudMeTHiIecKoe OIEHOK OKPYTIISIETCS 10 LEJIOTO 10 MPaBUIaM OKPYTIICHHS.

Kpurepun u mkaJibl olleHUBaHUSI KOMIIETEHIUH B pe3yJibTaTe H3yYeHHs IMCIHIIIHHbI
NPH NPOBEJICHUHU NPOMEKYTOYHOM aTTecTannu B (popMe IK3aMeHa

IIIxaibl oneHUBaHUA Kpurepuu oneHnBanus

OOyuaronuiicsi TPaBUIBHO OTBETHJI Ha TEOPETHUECKHE BONpPOCHL. Ilokazan oTiandHbIe
3HaHMS B paMKax ydeOHOro Marepuaia. [IpaBuIbHO BRIITOIHWI MPAKTHYECKUE 3aJaHNUSI.
«OTIIMIHOY ITokazay OTIMYHBIE YMEHUS W BIAJICHNS HaBBIKAMH NPUMEHEHUS MOITYyYCHHBIX 3HAHUH
W YMEHUH IIpH peIleHWH 3a/1ad B paMKax ydeOHoro marepuana. OTBETHS Ha BCe
JIOTIOJTHUTENbHBIE BOIPOCHI

OOyuaronuiicst ¢ HeOOJNBITUMH HETOYHOCTSIMUA OTBETHJI HA TEOPETHYECKHE BOIIPOCHI.
ITokazanm xopomme 3HaHWS B paMmkax ydeOHoro wmarepuana. C HeGOIBIIMMHU
«XOPOIIIO» HETOYHOCTSAMH BBINIOJHWI NpaKTHYecKue 3agaHus. llokaszanm xopomme yMEeHHS |
BJIaJICHIS HaBBIKAMM ITPUMEHCHHS MOJIyYCHHBIX 3HAHUM M YMEHUH IPH PEIIeHUH 3a/1a4
B pamMKax yueOHoro Matepuana. OTBeTHI Ha OOJBIIHHCTBO JIOTIOJHUTEIBHBIX BOIIPOCOB
OOydaroniicss C CYIIECTBEHHBIMH HETOYHOCTSMH OTBETHJI HA TEOPETHUECKHUE
Bompockl. IToka3an ymoBieTBOpuTENbHBIE 3HAHUSA B paMKax ydeOHoro marepuama. C
CYIIECTBEHHBIMH HETOYHOCTSIMH  BBINIOJMHHJI INIpakTHYeCKHe 3amaHusa. llokazan
YIOBJIETBOPUTEIbHbIE YMEHHS M BIIQJACHUS HABBHIKAMH TIPHUMEHEHHS ITOJTyYeHHBIX
3HAHMH M YMEHHH NpH pElIeHWH 3a/a4 B paMKax ydeOHoro marepuana. JlomycTun
MHOI'0 HETOUHOCTEH IIPH OTBETE HA JONOJIHHUTENIBHBIE BOIIPOCHI

OOyuaromuiicss TpH OTBETE Ha TEOPETHUECKHE BOIPOCHI WM HPU  BBIIOJIHEHUH
MPaKTUYEeCKUX 3aJaHUil IMPOJEMOHCTPUPOBANT HEAOCTATOUYHBI YpOBEHb 3HAaHUHA U
YMEHHH NpH peleHHH 3aJad B paMmkKax ydeOHoro marepuana. [Ipm orBerax Ha
JIOTIOJTHUTENBHBIE BOIPOCHI OBIJIO JIOMYIIEHO MHOKECTBO HENTPABUIILHBIX OTBETOB

«YHAOBJICTBOPUTCIILHO»

«HCYAOBJIECTBOPUTCIBLHO»

[Ipy mpoBeneHUM MPOMEXKYTOUYHOW aTTecTallid B (HOpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOro 3agaHus (opmupyercs u3 (oHAA TECTOBBIX 3aJaHUN MO JUCIHUILIUHE
CIIy4aifHBIM 00pa3om, HO ¢ ycioBueM: 50 % 3amaHuii TOMKHBI ObITh 33JaHUSIMH OTKPBITOTO THUTIA U
50 % 3amaHuii — 3aKPHITOTO THUIIA.




OO6yuaromuecs, HE 3alIMTUBIINE B TEUYCHHE CEMeCTpa pacueTHO-Tpaduueckyr padory,
MPEeIyCMOTPEHHYIO pabodeil mporpaMMmol JUCHUIUIMHBL, JOJDKHBI, TIPEKIEC UYeM B3STh
9K3aMEHAIIMOHHBIN Owier, 3amuTuTh PI'P, 00BsICHUB pereHue 3alaHuii U OTBETUB Ha BOMIPOCHI

npernoiaBaTess Mo TeMe padoThl. Bompocs! Mo Teme paboThl BRIOMPAIOTCS U3 TIEPEUHs BOIIPOCOB K
9K3aMEHY.



