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1. Ilesin ocBOEeHMST AUCHMIIJINHBI

Henp mucuurminabl «Anredpa U TEOMETPHs» COCTOUT B U3YUYCHHUU OCHOB JMHEHHOMN
anreOpsl U aHATTMTUYECKOW T€OMETPUU, OOBEIUHSIONINX TEOPHIO JTUHEHHBIX CUCTEM, MAaTPHUIl U
ONPEAECIUTENEH, JTUHEUHBIX MPOCTPAHCTB U JIMHEWHBIX OINEPATOPOB, MHOTOWICHOB, KPUBBIX U
MMOBEPXHOCTEW BTOPOTO MOPSIKA.

2. Mecto nucuumiunsl B cTtpykrype OII 0akanaspuara

JucrtunnuHa «Anredpa v TeOMEeTpUs» OTHOCUTCS K 0a30Boit yactu OIl GakanaBpuara.

s ycBOeHUWS JaHHOW JUCHUIUIMHBI HEOOXOIUMO, dYTOOBI OOYyYarOIIUNCS BIAEN
3HAaHUSIMH ¥ YMEHUSIMH, IPEYCMOTPEHHBIMU B 0a30BBIX Kypcax cpemHeit mkoisl «['eomeTpus» u
«Anrebpa 1 HavaIa aHAJIU3a».

[Tony4yenHnble B Kypce «AnredOpa W TeOMETpHUs» 3HAHUS HEOOXOTUMBI ISl M3YYCHUS
NOCJIEIYIONMX TUCIMILIMH 0a30Boro nukia «MaremaTuueckuil ananus3y, «uddepennuanbaeie
U Pa3HOCTHBIC ypaBHEHHs», «MeETOAbl ONTHUMH3AMA W  HCCICIOBAaHHE OIEepaIHii»,
«KomnsrorepHas rpaduka.

3. [lnanupyembie pe3yabTarbl O0y4YeHHUS 1O JUCHUIJIMHE, COOTHECEHHbIE C
IUIAHUPYeMbIMH pe3yiabTaTamu ocBoeHus: OIl fakanaBpuara

[Ipouecc u3yyeHus: TUCHUIUIMHBI HAIllpaBiieH Ha GOpMHUpPOBaHHUE CIEIYIOIINX 3JIEMEHTOB
komrnereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuobpeTeHus Cleayloumx 3HAHHM,
YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATEITLHOCTH:

dopmupyemast HNuaukaTop 1ocTHKeHHs!
IlepeyeHb MIaHNUPyeMbIX
KOMIIETCHIIUA KOMIICTCHUINH (KOI[ H e3VILTATOR OGVICANS
(k01 1 popMyTHPOBKA) dopmypoBKa) pesy M

OomenpodgeccuoHaTbHbIE KOMIIETEHIMHT

3HaTh:
— IIOCTAHOBKHU 3a7a4 JIMHEHHOU
anreOppl W aHAIMTHYECKOH

TCOMETPHU;
—  OCHOBHBIC TIOHATHS H
hopMyTUPOBKHU TeOpeM
JIMHEHHOMN anreOpsl u

AHAIUTUYCCKOU reoMCTpuu.

OIIK-1 Cnocoben

IIPUMEHSATH YMeTh:
(GyHIaMEeHTalbHbIC 3HAHUS, — peuiaTh 3aJa4d MO JIMHEHHOM
MOJTyYEHHBIC B 00aCTH OIIK-1.1 Ymeer pemats anmrebpe W aHAJIMTHYECCKOM
MaTeMaTUYECKUX U (MJIN) CTaHJlapTHbIE T€OMETPHH;
€CTECCTBCHHBIX HAYK, 1 MaTeMaTU4YCeCKHUE 3a1a4u — JOKasplBaTb OCHOBHBIC U

BCIIOMOTATEIIbHBIC YTBEPKICHHSI
1 TEOPEMEBI U3 Kypca anreOpsl 1
TCOMETPHH.

HUCITIOJIB30BaTh UX B
npodecCHOHATbHON
ACATCIIbHOCTHU

Baanern:

— MaTEeMaTUYECKUM ammapaToM
anreOphl U TCOMETPHH,

— HaBBIKAMHM  HCIIOJIb30BaHMS
anmapara anreOpsl ¥ TEOMETPUHU
IpU  PEHICHUH  KOHKPETHBIX
3ajad4.

4. O0beM, CTPYKTYPA U COAEpPKAHUE TUCHUNINHBI
OO01mast TpyI0eMKOCTh TUCHUIUTHHBI cocTaBisiet 10 3a4. en., 360 akan. yac.



®opMbI TEKYLIET0

Buabl yueOHbBIX 3aHATHI, KOHTPOJIA
BKJIIOYAsI CAMOCTOSITEIbHYIO ycneBaeMoCTH
Tembl (pa3aesibl) Cem
Ne padoTy CTY/ICeHTOB,
AMCUMILTUHBI, ecT
n/n H UX TPYI0EMKOCTh ®opma
HX cojlepiKaHue p .
(B akageMHUYeCcKHX 4acax) MPOMEKYTOYHOM
arTrecTaluu
(mo cemecTpam)
KonTakTHas paéora
aTTe
npa | 1a0 | KoH cratycamoc
WOH | TOSITE
JIEeK | KTH | opa | ¢yl
WU | Uec | Top | bTa N
. ucth |pabot
KM€ | HbI€ | IUU
piTa| a
HUS
CucreMbl JIMHEWHBIX
1. |anreGpandecKux 1 |3 |6 3
YpaBHEHUU
2. |KomnekcHble ynciia 1 | 4| 8 3
3 Onepanuu ¢ MmaTpuiaMu 11 a4l g 3 3 KonrponsHast ~ pabora
Nel
4. |I'pynnsl, KoJbplLia ¥ N0 1 1316 3
5. |Onpenenurens 1 8 | 16 3
6. Panr matpuisr 1136 3 3 KontponpHast ~ pabota
Ne2
7. |Kpussie BToporo nopsiaka| 1 316 3
3 MHorouseHsl 118 |16 5 4 KontponpHast ~ pabota
Ne3
Bcero 3a 1 cemecTp 36 | 72 11 | 36 | 25 |Ik3ameH
9. |BekTopHBIC IPOCTPAHCTBA 2| 8 |16 4
10 IInockocts © npdamass B 2 2 4 4
IIPOCTPAHCTBE
1L AduHHBIE TPOCTPAHCTBA > 2|4 3 4 Kontponbras paborta
No4
12 EBKHI/I,Z[OBBI BCKTOPHBIC 2 6 12 5
POCTPAHCTBA
Tlomci
13, WHEWHBIE ONEPaTOPhI 2 110 | 20 3 5 Kontposnbnas pabora
Ne5
14 HOBerHOCTI/I BTOpOro 2 2 4 5
nopsaaka
15, bununeiinbie u >l 4| g 4 5 Konrponbaast ~ pabota
KBaJIpaTHYHBIC ()OPMBI No6
Bcero 3a 2 cemecTp 34 | 68 10 | 36 | 32 |Ik3ameH
Bcero 70 | 140 21 |72 | 57

Conep:xaHue pa3iesioB JUCHUNIHHBI:

1. CucteMbl JIMHEHHBIX aJIre0panyecKuX ypaBHeHH i



1.1. Cucremsl TuHEHHBIX anredpandeckux ypaBHenuii (CJIAY)

1.2. CoBMecTHBIE/HECOBMECTHBIE, OlpeieneHHbIe/Heomnpenenennbie CJIAY

1.3. PacmmpeHHas MaTpuLia CUCTEMBbI

1.4. DnemeHTapHBIE IPEOOPA3OBaHMS HAJ CTPOKAMH MaTPUIbl. DKBUBAJICHTHOCTH CHCTEM,
MOJTyYEHHBIX C TTOMOIIBIO AJIEMEHTAPHBIX MpeoOpa3oBaHU

1.5. Meron I'aycca

1.6. YcnoBus coBMecTHOCTH U onpeaesnieHHocTu CJIAY

1.7. TlpaBwiio HaXOXJIEHHUS OOIIETO PEIICHUs

1.8. Tpymoemkoctb MeToaa ['aycca

1.9. TInoxo oOycClIOBICHHBIE CUCTEMBI

1.10. Meton 'aycca ¢ BEIOOpOM BEAYIIETO dJIEMEHTA

2. KommiekcHble ynciaa

2.1. MHOX€eCTBO KOMILIEKCHBIX YHCEJ U ONEPAIIU HAa HEM

2.2. JleWicTBUTENbHAS U MHMMAas YaCTU KOMILJIEKCHOTO ynciia. KoMmiekCHO-ConpsskeHHOE
yucino. Moaynb 1 apryMeHT KOMILJIEKCHOTO YuCia

2.3. Tpuronomerpuueckas ¢opMa KOMIUIEKCHOTO unciia. Ee mpuMeHeHue i1 yMHOKEHHSI,
JIeJIEHUs], BO3BE/ICHUS B CTEIIEHb U U3BJIEUEHUS KOPHEN M3 KOMIUIEKCHBIX uncen. Popmyna
Myaspa. ®opmyna Ditnepa

2.4. llpencraBiieHHE€ MHOXECTB KOMIUIEKCHBIX YUCEN HA TIOCKOCTH

3.  Omnepanunu ¢ MATpHLAMH

3.1. TlonstTue maTpuiibl

3.2. Hynesas, eqnuHUYHAsA, BEPXHETPEYTOJIbHAsA, HUKHETPEYT0JIbHASI, CHAMMETPHYECKas,
KOCOCUMMETPHUYECKast MATPULIbI

3.3. MarpuuHble €IUHUIBI U MaTPHUILA IEPECTAHOBKHU

3.4. Omnepanuu HaJl MaTpUILIAMU: CIIOKEHHUE, YMHOKEHUE HA YUCII0, TPAHCTIOHUPOBAHHUE,
YMHO>KE€HHE MaTPUIL

3.5. CsaoiicTBa onepanuii ¢ MaTpuLlaMH

3.6. TpymoeMKOCTb MaTpU4YHOI0 yMHOXEHUs. biiounbie matpuisl. AnroputMm HItpaccena

3.7. Marpuunas 3anucs CJIAY

3.8. MarpuuHsle ypaBHEHUs

3.9. TlonsTue oOpaTHOM MAaTPHUIIBI

3.10. LU-paznoxenne, LUP-pa3noxenne

4. I'pynnbl, KOJbLA U MOJIA

4.1. TlonsTne OMHAPHOW OTMEPAITHH

4.2. AcconuaTtuBHas ¥ KOMMYTAaTHBHAsI ONIEpaLlin

4.3. HeliTpaJbHbIil © CHMMETPUYHBIN 31€MEHTHI. VX €IMHCTBEHHOCTh

4.4. Tlonsartue rpynnsl. KoMMyTaTtuBHas rpamnma

4.5. TloHsATHE KOIBIA, ITOJII; IIOJKOJIbIIA, ITIOAIOJISI

4.6. XapakrtepucTtuka mojs. Jlemurenu Hyss, 0OpaTUMbIE U HUJIBIIOTEHTHBIC 3JIEMEHTHI

4.7. Homp Kak HOIJIOIIAIOIIEM DJIEMEHTE B KOJbBIIE C € JUHUIIEH

4.8. Jlemma 00 OTCYTCTBHH JAETUTEICH HYJIS B TTOJIE

4.9. Koneunsie nmoms. Komnbila u mosist BeraeToB. MoaynbHas apudmeTrka

4.10. OcHoBHas TeopemMa apuPpMETUKU

5. Omnpeaeanrennb

5.1. TlonsTus onpenenuTens, AONOIHUTEIBHOTO MUHOpPA, alNreOpanyecKoro J0NOJTHEHUs



5.2.

5.3.
5.4.
5.5.
5.6.
5.7.
5.8.

5.9.

5.10.
5.11.
5.12.
5.13.
5.14.
5.15.
5.16.

5.17.

6.

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.
6.7.

6.8.
6.9.
7.

7.1.

7.2.

7.3.

7.4.
8.

8.1.
8.2.
8.3.
8.4.
8.5.

Onpenenuresb BTOPOro U TpeThero nopsakos. [IpaBuio tpeyroabHukoB. [IpaBuio
Capproca

®opmyna Jlamnaca. PekypcruBHOE pas3iioskeHUe ONpeAETUTENs 10 CTPOKE/CTOIOIY
Onpenenurens TPAaHCIOHUPOBAHHON MaTPHIIbI

Onpenenurens U dIEMEHTapHBIC TPEOOPa30BaHUs HAJ CTPOKAMH MaTPHIIBI
Onpenenurtenb BEPXHETPEYTOIbHON MATPHILBI.

Brruncnenne onpenenurens merogom ['aycca

Onpenenurens 6J0YHO-AUATOHAIBHON MaTpulbl. OnpeaenuTeah MaTPUIBI C YIJIOM U3
HyJen

Kombunatopnas ¢popmyna JleiiOHUIIa BEIYUCIICHUS ONPEACTUTENS

Ornpeaenurenb CyMMBbI U IPOU3BEICHUS MaTPUIL

Brruucnenue onpenenuTens ¢ MOMOIIbI0 PEKYPPEHTHBIX COOTHOLIEHUMN

[IpaBuno Kpamepa

HeBbipoxnennas matpunia. Beraucienrue oOpaTHON MaTpULbl ¢ TOMOUIBIO OTIPEACTUTENS
Onpenenurens BannepMmonia

['eomeTpuyeckuil CMBICI OMPEACIUTENECH BTOPOTO U TPETHETO MOPSIIKA

BekropHoe npoussenenue. CBOKWCTBA U MPUMEHEHNE BEKTOPHOIO MPOU3BEICHMUS.
OpueHTanus npocTpaHCcTBa

CmemanHoe npousBeseHue. CBoiCTBa U MPUIIOKEHUS CMEIIAHHOTO IIPOU3BEACHUS.
OpueHTHPOBAHHBIE TUIOMIATL K 00bEM

Panr marpuusi

[TonsiTe MuHOpa k-TOrO MOpSAIKA

Panr maTtpuiiel, 6a3uCHBI MUHOD

PaHr MaTpuIlel 1 37eMeHTapHbBIC TPpeoOpa3oBaHms Hal CTPOKAMHU (CTOJIOIAMU) MATPHIIBI
PaHr mMaTpuIlpl U TPAaHCIOHMPOBAHUE

Panr crynenyaroil MaTpuIbl

TeopeMa 0 BBIUMCIEHUN paHIa MaTpuLbl MeToIoM ['aycca

Okaitmitsitoliine MUHOPBL. TeopeMa 0 BRIUMCIEHUN PaHTa MaTPULIBI METOJIOM
OKAMMUJISFOIIIMX MUHOPOB

Teopema Kponekepa-Kanennu

Teopema o pemiennn copmectHor CJIAY ¢ moMouipio onpeaeauTens

Kpusbie BTOpOro nopsiaika

Onnunc. KaHonnyeckoe ypaBHeHHE U onipezesienne sumrca. [Tomyocu, Gokycsl,
3KCLEHTPHUCHUTET, JUPEKTPUCHI FJUIMIICA.

l'unepOona. Kanonnueckoe ypaBHeHUE U onpeaeneHne runepoosl. [lonyocu, acHMITOTEI,
(OKYCBI, SKCLIEHTPUCHUTET, TUPEKTPUCHI TUTIEPOOITBI

[Tapaboua. KanoHndeckoe ypaBHEHUE U OnpeiesieHre mapadoibl. DoKyc U AUPEKTpUca
napaboIbl

YpaBHEHHS KPUBBIX BTOPOr'0 MOPSAKA B MOJSPHBIX KOOPIUHATAX

MHoro4/eHsbl

MHOKeCTBO MHOTOUYJIEHOB OT OJHOM MEPEMEHHOM HaJ MOJIEM

CreneHb MHOTOWIECHA

CrnoxeHne 1 yMHOKEHUE MHOTOUJIEHOB

Teopema 0 MHOXKeCTBE MHOTOWICHOB Kak 001acT (0071aCcTH IIETOCTHOCTH)

Teopema o 1e€HIE MHOTOWIEHOB C OCTaTKOM



8.6.

8.7.
8.8.
8.9.
8.10.

8.11.
8.12.

8.13.

8.14.
8.15.
8.16.

9.2.
9.3.
94.
9.5.
9.6.
9.7.
9.8.

9.9.

9.10.
9.11.
9.12.
9.13.
9.14.
9.15.
9.16.
9.17.
9.18.
9.19.
9.20.
9.21.

9.22.
9.23.
10.

10.1.
10.2.

HawnGonpmmii o0mmii nenuTenb. Teopema o CylecTBOBaHUU HauOOJIbIIEro 001mero
Jenutens s MHorowieHoB. AnroputM EBkimmna. Koaddunmentsr besy

[ToHsATHE KOpHSA MHOTrOYJICHA

Teopema bezy

Cxema ['opuepa

[IpousBognas muorowiena. Pan Teitsiopa. Teopema o mpou3BOJHON MHOTOWICHA U
KpPaTHBIX KOPHSX

Anrebpanyecku 3aMKHYTHIE ToJis1. OCHOBHAs Teopema aureOpbl

[IpuBOAMMBIE U HEMPUBOAUMBIE MHOTOWIEHBI. Pazno)keHne MHOrousieHa Ha
HEMPUBOAUMBIE COMHOKHUTEH HAJl TTOJISIMU JACHUCTBUTEIBHBIX U KOMILJIEKCHBIX YHCEI
3anava nHTepnoasanuu. CynecTBOBaHUE U €IMHCTBEHHOCTD pelleHNs. MHOrouieH
Jlarpanxa

®opmynsl Buera

Teopema 0 KOpHAX MHOTOUJIEHA C pallMOHATIbHBIMH K03 puimenramu

Teopema llItypma. Psan llltypma. Jlokanuzamnus v mpuOIMKEeHHOE BBIYMCICHHE KOPHEH
MHOTO4JIeHa

BekTopHble mpocTpaHCcTBa

[ToHsTHE BEKTOPHOrO MPOCTPAHCTBA HAJ| OJEM. 3aAMKHYTOCTh OTHOCUTEIBHO OIEpaliil.
AKCHOMBI BEKTOPHOTO ITPOCTPAHCTBA

Cucrema BexkTopoB. JInHeitHast KOMOMHAIS CUCTEMbI BEKTOPOB

JInHEeHO 3aBUCHMMas CUCTEMA BEKTOPOB

JIvHeitHo He3aBUCHMAas CUCTEMA BEKTOPOB

Jluneiinas 060J109Ka CUCTEMBI BEKTOPOB

Teopema 06 OCHOBHOM CBOMCTBE JTUHEHHO 3aBUCUMOM CHCTEMBI

Teopema 06 OCHOBHOM CBOMCTBE JTUHEHHO HE3aBUCHMOU CHCTEMBI

[TonsiTHE pa3MEPHOCTH BEKTOPHOIO NpocTpaHCTBA. KOoHEUHOMEpHBIE 1
0EeCKOHEUHOMEPHBIE BEKTOPHBIE TPOCTPAHCTBA

basuc BexTopHoro npocrpancrsa. KoopauHaTtsl BekTopa

Teopema 0 CBsI3U MOHATHI pa3MEepHOCTH U Oa3uca

[Tonarue marpuubl nepexoaa. Teopema 06 OCHOBHOM CBOMCTBE MAaTPHIIBI IEPEXo/1a
TeopeMa 0 reOMETPUYECKOM CMBICIIE PAHT'a MATPHULIBI

Ornpenenenne BEKTOPHOTO MOAIPOCTPAHCTBA

OIHOpPOAHBIE CUCTEMBI TMHEUHBIX YpaBHEHU. DyHIaMEHTANIbHASI CUCTEMA PEIICHUI
JlomosHeHre TMHEHHO HE3aBUCUMOM cUCTeMBI 10 Oa3uca. Teopema IlITeitnuna o 3amene
Teopema 0 6a3ucHOM MUHOpE

Cymma MUHKOBCKOTO

CymMa 1 niepecedeHune noIpOCTPAHCTB

Omnpenenenue NpsMoi CyMMBbl

[TapannenbHOE NPOEKTUPOBAHNUE HA MTOAIPOCTPAHCTBO

Teopembl 0 MPsAMOI CyMMe U HYJIEBOM MEepeceUeHUH MOANPOCTPAHCTB ISl IBYX U OoJee
MOANPOCTPAHCTB

Teopema o 6a3uce IpsAMOI CyMMBI TTOATPOCTPAHCTB

®opmyna ['paccmana

Il1ockocTh M NIpPAMAas B NPOCTPAHCTBE

[TapameTpuueckoe 1 KAHOHUYECKOE YpaBHEHHE MPSIMOM Ha IJIOCKOCTH
[TapameTpuueckoe U KAHOHMYECKOE YpaBHEHHE MIPSIMOM B TPEXMEPHOM IIPOCTPAHCTBE



10.3.
10.4.
10.5.
10.6.
10.7.
10.8.
11.

11.1.
11.2.
11.3.

11.4.
11.5.
11.6.
11.7.
11.8.
11.9.

[TapameTprueckoe 1 KAHOHUYECKOE YPaBHEHHE MJIOCKOCTH B TPEXMEPHOM MIPOCTPAHCTBE
B3anmMHoe pacronosxeHue npsiMbIX, IIIOCKOCTEH U TOUEK B TPEXMEPHOM IPOCTPAHCTBE
OO11ee ypaBHEHHE IPSIMO B TPEXMEPHOM IIPOCTPAHCTBE

IIpoexkTrpoBaHUE TOUKHU U MPSIMOU HA IIJIOCKOCTh, TOYKH HA MPSAMYIO

VYron Mexay AByMS TNIOCKOCTSIMH, YTOJ MEXKIY MPSIMOU U MIJIOCKOCTBIO

PaccTosHust Mexay NpsMbIMU, INIOCKOCTSMU U TOYKaMU B TPEXMEPHOM IPOCTPAHCTBE
A¢puHHbBIE TPOCTPAHCTBA

Omnpenenenne ahhUHHOTO MIPOCTPAHCTBA

Onpenenenue paanyc BEKTopa

Onpenenenue appUHHON CUCTEMBI KOOPIUHAT U KOOPJMHAT TOUKH B ad(GUHHON cucTeme
KOOpJAWHAT

OmnpeneneHue TMHEHHOTO MHOTO00pa3Hs

PasmepHOCTh MTHHEHHOTO MHOTOOpasus, k-MepHast I0CKOCTh U TUIEPIUIOCKOCTh
[TapameTpudeckoe 3agaHue JIMHSHHOTO MHOTOOOpa3us

Teopema 06 o0111eM ypaBHEHUH JIMTHEMHOTO MHOTOOOpa3us

Addunnas komOuHanus 1 apdurHAs 000JI09YKA

Teopema 006 apdrHHON 000710UKE KaK TUHEHHOM MHOTO00pa3ru

11.10. AddunHO HE3aBUCHUMBIE TOUYKH

11.11. Omnpenenenue BHITYKIOW KOMOWHAIIMH U BBITYKJION 000JI0UKM MHOYKECTBA TOYEK
11.12. Teopema Beins-MuHKOBCKOTrO

12.
12.1.

12.2.
12.3.
12.4.
12.5.
12.6.
12.7.
12.8.

12.9.

EBK/IHI0BBI BEeKTOPHbIE IPOCTPAHCTBA

Onpenenenre eBKJINA0BA BEKTOPHOTO MpocTpaHcTBa. CBOKMCTBA CKAISIPHOTO
IIPOU3BEICHUS

[TonsTHS IIMHBI BEKTOPA, OPTONOHAIBHBIX BEKTOPOB, YIJIa MEXKy BEKTOPaMHU.
BexTopHbiii BapuaHT TeopeMsbl [Tudaropa

Hepasencto Komu-byHsikoBckoro

HepasenctBo TpeyronbHuka

[ToHATHS OPTOrOHAIBLHON, HOPMUPOBAHHON, OPTOHOPMHUPOBAHHOM CUCTEM BEKTOPOB
TeopeMa 0 JIMHEHOW HE3aBUCHUMOCTU OPTOIOHAIILHON CUCTEMBI BEKTOPOB

Teopema 006 opTOHOPMUPOBAHHOM 0a3nce €BKJIM0BAa BEKTOPHOTO MpocTpancTsa. [Iporece
oproronanuzanuu ['pama-IlImuara

Teopema 0 BBIUMCIIEHHH CKAISIPHOIO IPOU3BENCHNUS Yepe3 KOOPAUHATBI BEKTOPOB B
OpPTOHOPMHUPOBAHHOM Oa3zuce

12.10. IloHsiTHE OPTOTOHAIIBHOCTH BEKTOPA M MOAMPOCTPAHCTBA, ABYX MOJANPOCTPAHCTB

12.11. IloHATHS OPTOrOHAIBHON CYyMMBI M OPTOIOHAIBHOIO JOMOJIHEHUS

12.12. Teopema 0 HaXOXAEHUH OPTOTOHAJIBHOTO JIOMOJHEHUS K TIOJIPOCTPAHCTBY

12.13. IloHsTHE OPTOrOHAIBHOM MPOEKLUN BEKTOPA HA IOAIPOCTPAaHCTBO. PaccrosiHue oT

BEKTOPA J10 MOANPOCTPAHCTBA. YTOJI MEXKAY BEKTOPOM U IOJIPOCTPAHCTBOM

12.14. Marpuna ['pama
12.15. Ilpumenenue Matpuiibl ['pama Kk HAXOXKJIEHUIO KOOPAUHAT BEKTOPA U OMPEAEICHUIO

JIMHEWHON HE3aBUCHUMOCTH CUCTEMBI BEKTOPOB,

12.16. Ilpumenenune matpuibl ['pama Kk OpTOrOHAIBHOMY MPOEKTUPOBAHHUIO BEKTOPA Ha

HOJANPOCTPAHCTBO

12.17. Haxoxnenue odbema k-MepHOT0 napaienenunena yepes matpuiy I'pama

12.18. DpMHUTOBO CKaJIsIpHOE IPOU3BEIEHUE U YHUTAPHOE BEKTOPHOE IPOCTPAHCTBO

13.

JIuneiiHbie onepaTopsbl



13.1. TloHsITHS TMHEHHOTO OTOOpAXEHUS U JTUHEHHOTO OTepaTopa

13.2. Onpenenenue TMHEHHOTO 0TOOpakeHUs1 Ha 6a3uce BEKTOPHOTO MPOCTPAHCTBA
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13.6. OnpenenuTens MaTPUIIBI THHEHHOTO onepaTopa. Ero He3aBuCMMOCTh OT BrIOOpa Oa3uca
BEKTOPHOTI'O IMTPOCTPAHCTBA

13.7. TlonsiTue oOpa3a u sipa JMHEWHOTO OTOOpaKEHUS
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13.16. Teopema 0 HaXOXACHUH COOCTBEHHOTO MOAIIPOCTPAHCTBA, COOTBETCTBYIOIIETO
coOCTBEHHOMY 3HAYEHHIO KaK sJIpa oneparopa

13.17. TlonsiTus ciena v raaBHbIX MUHOPOB KBaApaTHOW MaTpuilbl. Teopema O BRIUUCICHUN
XapaKTEPUCTUIECKOTO MHOTOWIECHA Yepe3 INIABHbIE MUHOPBI MATPHULIBI JIMHEUHOTO
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13.18. IlonsTtue anreOpanyeckoil 1 reOMETPUIECKOI KPaTHOCTH COOCTBEHHOTO 3HAYCHUS
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COOCTBEHHBIX BEKTOPOB)

13.20. IlonsiTHe nUaroHATU3UPYEMOTO JUHEUHOTO oniepaTopa. TeopeMa 0 MaTpuIle JIMHEHHOTO
omeparopa B 6a3uce U3 COOCTBEHHBIX BEKTOPOB

13.21. IloHsATHE KOPHEBOrO BEKTOPA U KOPHEBOT'O MOANPOCTPAHCTBA

13.22. TlonsTHe cepuu, onpeaenseMoil KOpHEBBIM BEKTOpOM. [IoHATHE IUKINUECKOTO
MOANPOCTpAaHCTBA. Teopema 0 TMHEHHON HE3aBUCUMOCTH CEPUH, OIIPEIEIAEMON
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13.23. Omnpenenenue »OpJaHOBOM KJIETKH U KOPJIaHOBOH HOPMaJIbHON (hOPMBI MaTPHIIBI
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14. TIloBepXHOCTH BTOPOIO MOPSAIAKA

14.1. YpaBHEHHSI SJUTUTICOHIA, OJTHOTIOJIOCTHOTO U ABYIOJIOCTHOTO THIIEPOOTIOUIOB,
SIUTMIITUYECKOTO U THIIEPOOIMYECKOro MapadoIoua0B, KOHYCa U [IUIMHIPOB BTOPOTO
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OounuHelHoM GyHKIMK U ee MaTpuibl. [loHsTHe OunrHeHON (HOpMBI

15.3. Teopema 0 BBIYMCICHUN MAaTPHIIbI OMIIMHEHHON (QYHKIIUHU PU U3MEHEHUH Oa3uca
BEKTOPHOTO IpocTpancTBa. OmpeaesieHue KOHTPYIHTHBIX MaTPHUI]
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TeopeMa 0 HE3aBUCUMOCTH paHTra OMIIMHEWHOU (DYHKIIMH OT BBIOOpa Oa3nca BEKTOPHOTO
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15.6. Onpenenenune kBaapatuyHoit ¢popmbl. [IoHSATHE MATPHULIBI U PaHTa KBaAPATUIHON (DOPMBI.

15.7. Teopema 0 OMEKTUBHOCTH OTOOPAKEHUSI MHOKECTBA CUMMETPUYECKUX OMIIMHEHHBIX
(GyHKIMH HA MHOXKECTBO KBaJApAaTHUHBIX (PopM

15.8. Onpenenenne KaHOHUYECKOTO U HOPMAJILHOTO BUIa KBagpaTHuHOU (opmbl. Teopema o
CyIIIECTBOBaHUU 0a3nca B KOTOPOM KBajpaTtuuHas Gopma umeer
KaHOHMYECKHUIT/HOpMalTbHBIN BUl. MeTon Jlarpanxka

15.9. Onpenenenrie MOJIOKUTEIBHOTO U OTPUIATEILHOTO HHAEKCOB MHEPIIMU, CUTHATYPBI.
3akoH uHepuu CuibBecTpa

15.10. Omnpenenenue MOIOKUATEILHO/OTPUIIATETILHO ONPEACIICHHON, TTOIYOTIpeIeICHHON
KBaJPaTHYHBIX (HOpPM

15.11. Teopema 0 CBSI3H MOJIOKUTEIBHONW/ OTPULIATEIBHOM ONPEACTICHHOCTH KBaJPaTHIHOM
dopmbl ¢ nnaekcamu uHepiuu. Kpurepuii Cunbpectpa

15.12. bunuHeiHble U KBaJpaTHUHbIe (JOPMBI Ha €BKIIMIOBBIX BEKTOPHBIX MPOCTPAHCTBAX. 3
JIEMMBI O CBSI3U OMIMHEHHBIX (DYHKIIMI ¥ JIMHEWHBIX OMEepaTOpOB

15.13. CpoiicTBa COOCTBEHHBIX BEKTOPOB CUMMETPHIECKO MaTpuilbl. CIieKTpalibHasi TeopemMa

15.14. Teopema o mpuUBEACHUH KBAIPpaTUIHOU (POPMBI K TJIABHBIM OCSIM.

15.15. OnpeneneHue runeprnoBepXHOCTH BTOPOrO MOPSIKa

15.16. Teopema 0 NpUBEAECHNUN YPaBHEHUSI BTOPOTO MOPsIIKAa K KAHOHUUECKOMY BU]Y B
IPSIMOYTOJIBHOM CHUCTEME KOOpIUHAT

5. O6pa3oBaTe/ibHbIe  TEXHOJOTHMHM, HCHOJb3yeMble NPH  OCYIIeCTBJICHUH
00pa3oBaTeILHOIO MpoIecca Mo JMCUHUIIHHE

BBoanasi JiekumMs — 1a€T IEpBOE IEJIOCTHOE MPEACTaBICHUE O JIUCHUIUIMHE |
OPUEHTHPYET CTYJEHTAa B CHUCTEME W3Y4YCHUS NaHHOW MUCHUTUIMHBI. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHUEM U 3aJavaMu Kypca, €ro pO.HBIO U MECTOM B CHCTEMC y‘-I€6HBIX AUCIIUIIJIIMH U B
CHUCTEME TIOATOTOBKHM B IienoM. JlaeTcsi kpaTkuii 0030p Kypca, MCTOPHS Pa3BUTHS HAyKu W
HpaKTI/IKI/I, JOCTHUIXCHUSA B 3T0ﬁ C(bepe, HNMCHA U3BCCTHLBIX y‘IeHBIX, Hn3J1araroTcsAa HepCHeKTI/IBHIale
HampaBjieHUs ucciaenoBaHuid. Ha 5Toll  JeKuuMM  BBICKA3bIBAIOTCS ~ METOAUYECKHE H
OpI‘aHI/ISaL[I/IOHHI:Ie OCO6€HHOCTI/I pa6OTI>I B paMKax I[aHHOﬁ JUCHUIIIIMHBI, a TAKXKC JaCTCs aHaJINu3
PEKOMEHIyeMO# y4eOHO-METOIUICCKOM JINTEPATyPHI.



AxageMuyveckasi JeKIus (WIH JICKIUs 00IIeTo Kypca) — MOCJIeI0BATeIbHOE U3JI0KEHUE
MaTepHaia, OCyIIeCTBIIEMOE IPEUMYIIIECTBEHHO B BIJIe MOHOJIOTa IpernoiaBaTens. TpeGoBanus
K aKaJICMHYECKOM JICKITMH: COBPEMEHHBIN HayYHBIH YPOBCHb M HACHIIIICHHAS HHPOPMATUBHOCTD,
yOeauTenbHas apryMeHTaIHsL, JOCTYITHAs ¥ IOHATHAsI pedb, YeTKasi CTPYKTYpa U JIOTHKa, HATU4YHe
SPKHAX TIPUMEPOB, HAYYHBIX JIOKA3aTeIIbCTB, 000CHOBAaHUH, (PAKTOB.

IIpakTuyeckoe 3aHATHE — 3aHATUE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU H
HABBIKOB M 3aKPETUICHUIO MOJyUYCHHBIX Ha JICKIIMHA 3HAHUH.

6. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHH, HCIOJb3yeMbIX NMPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOr0 Mpolecca MO JUCHUILUIMHE, BKJIOYAs IepevyeHb JHIEH3UOHHOIO
NpOrpaMMHOro o0ecrne4eHHss M HMH(POPMALNMOHHBIX CHPABOYHBLIX cHCTeM (MpH
He00X0IUMOCTH)

B nporiecce ocymiecTBiaeHst 00pa30BaTENbHOTO MPOIECCa UCTIONb3YIOTCS:

— 1 (pOpMHUPOBAHUS TEKCTOB MaTEPUAIIOB JUIS IPOMEXYTOYHOM M TEKYIIEH aTTeCTaIlliN
— nporpammsl Microsoft Office, uznarensckas cuctema LaTeX;

— JUIsl TIOWCKa ydeOHOW muTeparypbl OumOmmoreku Spl'Y — ABTOMarm3upoBaHHas
6ubmmoreuynas nnpopmarnronnas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOM U JONOJHHUTEJNbHON Y4YeOHOW JIMTEpaTypbl, PecypcoB
HHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn  «HTepHeT», HEOOXOAMMBIX Il
OCBOEHMS THCIUIIHHBI

a) OCHOBHAS:

1. bexnemumes, /I.B. Kypc ananuTrdeckoil reoMeTpry ¥ JIMHEHHON anreOpbl: Y4eOHUK
[DnexTpoHHbI pecypc] : yued. — Dnekrpon. nan. — Cankr-IlerepOypr : Jlans, 2018.
— 448 c. — Pexxum noctyma: https://e.lanbook.com/book/98235.

2. COopHUK 3a7a4 M0 aHAIUTHYECKON reOMETpUH U JTUHEHHOU anredpe [DIeKTpOHHBIN
pecype] : yue6. mocobue / JI.A. bexnemumena [u ap.]. — DnexTpoH. gaH. — CaHKT-
[lerepbypr :  Jlaws, 2017. — 496 c. — Pexum  goctyna:
https://e.lanbook.com/book/97281.

3. Huxkonaes, A. B., Apdunnsie npoctpanctsa : npaktukym / A. B. Hukonaes ; SIpocit. roc. yH-T,
SApocnasins, Apl'Y, 2018, 89¢

4. Huxonaes, A. B., AbpdunHble mpocTpaHcTBa [I1eKTPOHHBIN pecypc] : mpakTukyM / A. B. Hukonaes ;
SApoca. roc. yn-T, Spocnasins, Apl'Y, 2018, 89¢

5. Kypom, A. T'., Kypc Bbicieii anredps! [DnekrponHsiid pecypc] : yuebnuk / A. I'. Kypour. - 19-e u3n.,
crepeorut., CII0., Jlans, 2013, 432¢

0) OTIOJIHUTEIbLHAS
1. Hesckuii, M. B., Jlekiiuu mo anrebpe [DneKTpoHHBIN pecypc] : y4ued. mocodue st
By30B / M. B. HeBckwii ; SIpoci. roc. yH-T, Spocnasis, SApl'Y, 2002, 264c.

2. Hesckuii, M. B., Jlexuuu no anrebpe [DaexTpoHHBIHA pecypc] : yue6. mocobue ans By3os / M. B.
Hesckwii ; Spoci. roc. yH-T, Spocnasis, Apl'Y, 2002, 264c

3. Koctpukun, A. U., Beenenue B anredpy : yueOHUK 11t By30B. U.1 : OCHOBBI anreOpsbl.
- 2-e u3n., ucnp., M., ®usmarnur, 2004, 272c

4. Koctpukun, A. U. BBeaenue B anreOpy: yueOHuUK ai1s1 By3oB. U.2, JIuneitnas anredpa
/ A. 1. Koctpukun; M-Bo 06m1. u crier. oopazoBanus PO. - 3-e uza. - M.: dusmariur,
2004. - 367c.

B) pecypchl ceTn «MHTepHEeT»

1. DnextpoHHas 6mGnmnoTeka yueOHbIX MaTepuaioB SApl'yY
(http://www lib.uniyar.ac.ru/opac/bk cat find.php).

8. MaTepuajibHO-TEXHUYECKas 0a3a, Heo0X0oauMas A OCYIIEeCTBJICHUS
00pa3oBaTeIbLHOIO MPoIecca MO0 JMCUUILIHHE


https://e.lanbook.com/book/97281

MarepuanbHo-TeXHUYECKas 0aza, HeoOXoauMas AJIs OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
npoliecca 1o AUCIUILTAHE BKIIOYAaeT B CBOM COCTAB CIEI[MAbHbIC TTOMEILICHUS:

— yueOHbIe ayIMTOPUU AJI IPOBEIACHUS 3aHATHI JIEKIIMOHHOTO TUTIA;

— y4eOHbIe ayJTUTOPUU JJIS IPOBEACHUS TPAKTUYECKHUX 3aHATUN (CEMUHAPOB);

— yueOHbIe ayTUTOPUU AJIsl IPOBEACHUS TPYIIIOBBIX U UHIUBUIYaTbHBIX KOHCYJIbTAIUN;

— y4eOHBIE ayaUTOPUM JUIi TPOBENEHHUS TEKYIIErOo KOHTPOJS M IMPOMEKYTOUHOM
aTTecTaluu;

— TIOMEIICHUS JJIs1 CAMOCTOSITETIbHON pabOThI;

— TMOMEILEHUs TSl XpaHEeHUs U TPOPUITaKTHUECKOTr0 00CTYKUBAHNS TEXHUYECKUX CPEICTB
o0OyueHusl.

CriennanbHble TOMELIEHUS! YKOMIUJIEKTOBAHbI CPEICTBAMHU OOYUEHUS, CIY)KaLUMHU s
npezcTaBieHus yueOHoi nHpopmManuu 60JIBIION ayIUTOPHH.

[Tomenenust sl cCaMOCTOATENbHON PabOThl 00yUYaIOIUXCS OCHAIEHBI KOMIBIOTEPHOM
TEXHUKOH C BO3MOXHOCTBIO MOJKITIOUEHHUS K ceTu «HTepHeT» U olecrneyeHueM OoCTyIa B
3EKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aliu.

Yucno mocagoyHbIX MECT B JICKIIMOHHON ayJUTOpUN OOJblle JTUO0 paBHO CIUCOYHOMY
COCTaBY IOTOKA, a B ayIUTOPUH JJIsl MPAKTUYECKUX 3aHATUN (CEMUHAPOB) — CIIUCOYHOMY COCTaBY
IpyMIbl 00yYaIOIIUXCS.

ABTOp(BI) :

JlonieHT Kadenpsl TMCKPETHOTO aHanu3a, K.¢.-M.H. A.B. Hukomnaes



[Mpuiaoxenne Nel k padoyeit nporpamMmMe IUCIHHUILIHHBI
«AJuredpa u reoMmeTpus»
DoH/I OLIEHOYHBIX CPEACTB
JJISl IPOBeAeHN Sl TEKYLeH U MPOMEeKYTOUYHON aTTeCTAllUM CTY/IEeHTOB
10 JMCIHUIIHHE

1. TunoBbIe KOHTPOJIbHBbIE 32IaHUSI UJIM HHbIE MAaTepHaJbl, He00X0AMMBbIE /51 OLEHKH
3HAHUI, YMEHM i, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
(¢GopMupoBaHus KOMIIETEHUMH

1.1. KoHTpoJibHbIE 321aHUSI U HHbI€ MAaTEPHUAJIbI, HCII0JIb3yeMble B Mpolecce TeKyei
arrecTaunu

BapuaHT KOHTpPOJIbHOI padoThl Ne 1
(Ilposepka OIIK-1 6 wacmu ymenuii padomul ¢ cucmemamu JTUHEHUHBIX YPAGHEHUIL,
KOMRNJEKCHBIMU YUCTAMU U MAMPULAMU)

3agaHus OTBeThI
1. Haiitu ob1iee penieHune u 0JJHO YaCTHOE O6miee pereHue:
pELIEHHE CUCTEMBI TUHEUHBIX YPaBHECHUI: {x1 =2x3 — x4+ 2,x,
{4x; — 2x, — 6x3 + 8xy =x3 + 2x4 — 1.
= 10,3x, + 2%, — 8x; — X, YacTtHOE peunicHue:
x1=2,%x=—1,x3=0,x, =0
=4,—3x; + x5 + 5x3 — 5x4
= —7,—2x1 +3x, +x3 — 8x4
=-7
2. Pemwuth ypaBHCHHE: z=1-—iV3
(V3+i)
z—2zV EETT R
3. BbUMCINUTH 3HAYCHUE BHIPAKCHHUS: 3 3
* (i ) l?)
V3 3
(24
4. PemuTh MAaTPUYHOE YPaBHEHUE: (1234)
X3 -5-23)+B-23-1)X
=(-231-1)
5. Beraucnuts MaTpuily A U HaWTH K Hel A=(03-5124160);
obparityro A A1 =2(2430 —22 —4 —55 — 4
A=(10-2102101202)(320011102 8
-11-1) —33)




BapuaHT KOHTPOJIBLHOI padoThl Ne 2
(IlIposepka OIIK-1 ¢ yacmu ymenuii pabomul ¢ 2pynnamu, KOabyamu, noJaAMU,
onpedenumenem u paHzom Mampuybl)

3amauus

OTBETHI

1. PemmTh cuctemy JIMHEHHBIX YpaBHEHUM

3x+2y+z=02x+y+3z
=3,x+4y+4z=1
B KOJIbLIE BBIYETOB 110 MOIYJIO 5.

x=1y=2,z=3

2. BpucIUTh ONpeaeIuTeNb
[4554235712764715435308430 |

77

3. BpUHMCIUTH ONPEACIUTEND 1-TO TOPSIIKA:

[1227 00500200 7527 0000
: 0000 - 7]

1
5 §(Tl— 1 +2n—1)

4. Jausl Touxku A(6,2,1), B(3,1,3), €(2,3,6). 73
Haiitu 1uomans ¥ BHYTPEHHHE  YIVIBI S= o
TpeyronbHuka ABC. 2T T T

3’6’6

5. Haus Touku A(3,5,4), B(8,7,4), C(5,10,4) V =14,

u D(4,7,8), saBnsomuecs BepUIMHAMH AH = 7

TeTpa’apa. Haiiti 00bEM TeTpasipa v IIHHY
BBICOTBI, OIYIIEHHON U3 TOUKH A.

2

BapuaHT KOHTPOJIbHOI padoThl Ne 3
(Ilposepxa OIIK-1 ¢ yacmu ymenuii padomul ¢ KpUbLMU 6MoOpPo20 NOPAOKA U

MHO20UIeHAMU)
Samanus OTBeTHI
1. Ilpu xakux 3HaYEHUSIX Y CyMMa JIBYX KOpHEH 3
MHOTOYJICHA
3x3—6x2—yx+6
paBHa 0?
2. Haiitu HOJI muorounenos f(x) u g(x) u dlx)=(x+1)

€ro IMHelHoe BhIpaxkeHue uepe3 f(x) u
g(x):
flx)=2x*—x3—-3x2+x+1,
gx) =x3—-2x—1.

d(x) = —(x — Df(x)
+ (2x% = 3x+ 2)g(x)

3. Pa3HO)KI/ITB MHOT'OYJICH Ha HerI/IBOI[I/IMBIe
COMHOXHTETH HaJ TIOJNIEM PAlHOHANBHBIX
qHCe:

6x° + 16x* + 2x3 — 13x% + 4

(x+2)Bx+2)(2x3—2x+1)

4. CocTaBUTh YpaBHEHHE JJUINAINCA, UMEIOIIETO
obmmue GpokaabHbIe XOPAbI ¢ THIIEPOOIIOi




5x2 5y?
Xy

4 6

5. Hamumcars KaHOHUYECKOE YpaBHEHUE KPUBOMI
BTOpOro mnopsijaka ¢ ¢gokycamu Ha ocu Ox,
€CIM €€ ypaBHEHUWE B  IOJSAPHBIX
KOOpJAMHATaX UMEET BUI:

2 2

X y _1
144 52

BapuaHT KOHTPOJIBbHOI padoThl Ne 4
(IIposepka OIIK-1 ¢ wacmu ymenuii padomul ¢ 6eKMOPHBIMU U APhPuHHbBIMU
npocmpancmeamu,)

3amauus

OTBeETHI

1. OOpa3yer 1M MHOXKECTBO 2 X 2 MaTpHll C
PaBHOM HYJIO CYMMOM BCEX DJIEMEHTOB
BEKTOpHOE TmpocTpaHcTtBo? Ecim ga, To
HaWTH ero 0a3uc U pa3MepHOCTD.

Ia, o6pa3yeT (mpoBepKa CBOWCTB).
bazuc:

(100 -1),(010 —1),(001 —1)
Pa3mepHocTh paBHa 3

2. JlaHbl nBE MpsIMbIE. YcTaHOBUTD,
MepeCceKaroTCs OHH, CKpELIUBAIOTCH,
nmapajuiebHbl  WJIM  COBManawT. Ecmoum
NpsIMBIE TIEPECEKAIOTCA WU IapajuIeNIbHBL,
COCTaBUTh ypaBHEHHE IUIOCKOCTH  HUX

cozeprKallen
x-=1 _y+16 _ z - x+3 _y _ z—4
-1 4 1 4 2 -1

[Ipsambie nmepecekaroTcs
YpaBHEHHE MIIOCKOCTH
2x—y+6z—18=0

3. Haiitu TOUKy, CHMMETPUYHYIO K TOUKE
(6,2,-1) OTHOCUTENHHO MPSAMOM:
{2x+y+2z—-3=0,4x+y+3z—-5=0

(-2,4,-3)

4. Haiitm xakoW-HHOynb 0a3uc  CHCTEMBI
BGKTOpOB nu BI:Ipa31/ITB qepe3 HECI'O OCTAJIbHBIC
BEKTOPBI CUCTEMBI:

a, = (3,-2,2,5,3)a, = (1,-3,2,3,2)
as; = (3,5,-2,1,0)a, = (—4,2,-3,1,4)

Basuc: (a4, a,, a,),
a3 = 2a1 —_ 3a2

5. Halitm 06a3ucel CymMMBl H IE€pecedeHUs
JUHEWHBIX  0o0oyouek  (aq,a,,az) W
(b1, by, b3):

a, =(1,21,-2) b, =(1,1,1,1)
a, = (2,3,1,0) b, =(1,0,1,-1)
as = (1,2,2,-3) b; = (1,3,0,—4)

bazuc cymmer: a4, a,, as, b,
bazuc nepeceuenus:
b, = —2a, + a, + a3,
b; = 5a; —a, —as

BapuaHT KOHTPOJIBHOI padoThl Ne 5




(Ilposepka OIIK-1 6 wacmu ymenuii padomul ¢ e6KAUO0BLIMU 6EKMOPHBIMU
npoCMpancmeamu u TUHEUHbIMU ONEPAMopamu)

Samanus OTBETHI
1. Hailitu  cOoOCTBEHHBIC  IMOANPOCTPAHCTBA Lo =((3,1,—4)),
JMHEHHOTO  OlEepaTopa  OPTOTOHAIBLHOIO L, =((1,-3,0),(0,4,1))

IIPOEKTUPOBAHMSI 3-X MEPHOT'O MPOCTPAHCTBA
Ha IJIOCKOCTb
3x+y—4z=0

2. Haiitu o00beM TpEyroibHON MPHU3MBI C 196
BEpPIUIMHAMHU A(0,1,0,1), B(1,1,3,2), 5
€(0,3,1,5), A'(3,0,—1,2), B'(4,0,23) u
€'(3,2,0,6)

3. Haiitu cOOCTBEHHBIE 3HAYCHUS u L_; =((2,0,1)),
COOCTBEHHBIC TOANPOCTPAHCTBA JTHMHEHHOTO L; =((1,1,1))
omeparopa

(212 =102 —203)

4. Haiitu opTOTOHAJIBHBIM 0a3uc BEKTOPHOTO
MPOCTPAHCTBA
<(1r11211)r (0131413)1 (3101210)1 (3r6r _110))

(1111211)1 (_2111011)1 (2’5’ _31 _1)

5. Haiitu yrosn Mexy BEKTOPOM U

MOJIIPOCTPAHCTBOM:
L={0,-1,-1,1),(1,0,1,-1),(—3,1,1,0)),
x = (2,6,2,6)

w3

BapuaHT KOHTPOJIBLHOI padoThl Ne 6
(IlIposepka OIIK-1 6 yacmu ymenuii padomul ¢ HcopoaHoeol HOPMAAbHOU POPMOIL,
NOBEPXHOCMAMU 6MOPO20 NOPAOKA, OUTUHEHHBIMU U KEAOPAMUYUHBIMU (hopmamu)

Samanus OTBeTHI
1. Halitu HOpPMaJIbHBIA BHUJ KBaJpPaTHYHOM yi+y:—y5—yi
(hopmbI:
3x2 4 2x2 — x2 — 2x2 + 2x1%, — 4XyX3 + 2%,y
2. Onpenenuthb THII JINHUH, HaWTU | DIUINIIC
KAaHOHMYECKOE YPABHEHHE M KAHOHUUYECKYIO x?  y?
CHCTEMYy KOOpAMHAT, M300pa3uTh Ha 4 + ER L
TUTOCKOCTH: Kanonuueckasi cuctTeMa KOOpIMHAT:
5x2+6xy +5y2—6x—10y—3=0 0 = (0,1),
1 1 1 1
e1=\—=,——=),e=|—=—=
i R e )
3. Haiitu 1weHTp  CHMMETpUH  KPHUBOWM, (4,2,-2)
MOJYYCHHOM  CEUYEHHUEM  JIBYIOJIOCTHOTO

runepOonona




x% +2y* —4z* = -4
IJIOCKOCTBIO X + Yy + 22z = 2

4. Haiitu >xopmanoBy dopmy u xopaaHoB | KopmaanoBa ¢opma:

0a3uc MaTPUIILI THHEHHOTO OllepaTropa: (3000031000310003)
(1311 -14110—-141-1203) »KopzaaHos Gasuc:
1. F,() =@ -3)* e = (2,1,2,-1),
e, = (2,1,0,1),
e; = (1,1,1,0),
e, = (0,0,0,1)
5. Pemmrtsb ypaBHEHHE X=4(02-13),+(—-46 —35)

X?=(-26 -37)

Kpurepun onennBanus
Kaxnoe 3amanue oreHuBaercs oTaeIbpHO0 B 4 Oasuia.
[IIkayia oleHMBaHMs penieHUs 3a0a4u:

banbl Kpurepun
0 6amnoB [TostHOE OTCYTCTBHE pPELICHUS
1 6ann 3ajaya pelieHa MEHEe YeM Ha I0JIOBHHY,

WIK JIONYIOICHBI COJACPXKATCIbHBIC OIMUOKH B
QITOPUTME PEIICHHUS

2 Oamna 3amaua pemnieHa HE TOJIHOCTBIO, HO Oosee
qeM Ha MIOJIOBUHY, WA JIOTTYIIIEHBI
BBIYMCJIUTEIbHBIE OIMMOKH, IOBJIMSABIIME Ha XOJI
pelIeHus 3a/1a9un

3 damna 3amgauga pelieHa, HO JTOTTYIIIEHBI
HE3HAYUTEIIbHLIE BBIYMCIUTENbHBIE OIIMOKH, HE
BJIMSIIONIME HA XOJ] PEIICHHMS 33191

4 bamna 3azaya pelieHa BEpHO

banmner cymmmpyeTcss 1Mo Bced KOHTPOJbHOW paboTe W TMEepeBOIATCS B OICHKY I10
CIIENYIOLIEH LIKaJIe:

Bbanasl Onenka
Memnee 8 6amioB «HeynoBneTBOPUTEIBLHO»
8 — 11 damtoB «Y IOBJIETBOPUTEIBLHOY
12 — 15 Gannos «Xopomio»
Bonee 15 6amnos «OTINYHO»

1.2 Cniucok BONpocoB U (MJIM) 3aJaHUH ISl IPOBEAEHUA NPOMEKYTOUYHOM
arrecTaumnu

BapuaHT 7K3aMeHalHOHHOTO OMJIeTa 3a 1 cemecTp

3aganus ‘ OtBeTsI




1. CdopmymnupoBarh ompeseneHne 0a3HMCHOTO Paznen 6.2
MuHopa. [Ipusectu npumep

2. CdopmynupoBath OnpeaeieHue BEKTOPHOTO Paznen 5.16
IIpou3BeIeHUs BEKTOPOB. [IpuBectu npumep

3. CdopmynupoBarh onpeaeieHue U HAMKUCATh Paznen 7.2
KaHOHUYECKOW ypaBHEHUE TUTIEPOOITBI

4. OmnpenenuTh KpaTHOCTh KOpHA Xx = —1 3
MHOTOYJICHA
4x5 + 8x* —3x3 —17x2 — 13x — 3

5. OnpenenuTts BBIPOKICHA MAaTPHUIIA UIIA HET Marpuiia BeIpOXKJIeHa
(1213223210023251)

6. CdopmynupoBaTh U J0Ka3aTh TEOPEMBI O Paznen 4.3
€IMHCTBEHHOCTH HENTpaIbHOTO u
CUMMETPUYHOIO 3JIEMEHTOB JUIsi OWHapHON
oreparuu

7. CdopmynupoBath © JI0Ka3aTh MPaBUIO Paznen 5.12
Kpamepa

8. CdopmymupoBath U J0Ka3aTh TEOPEMY O Pazpgen 8.15
paloHaIbHBIX KOPHSIX MHOTOYJIEHA

9. Ilyctb A — n Xn wMarpuna. Bxomutr mm Bxoaut co 3HaKOM
MIPOU3BEICHUE DTEMEHTOB o004HOI (_1)131
IUaroHalli B pa3BEPHYTOE BBIpAXKEHUE _—
onpexnenutens? W, ecinu BXOAWUT, TO ¢ KAKUM n(n—1)
3HAKOM? (-1) 2z

10. HaiiTu 38a4enus a, b, ¢, eciii U3BBECTHO, YTO 2 pelieHus:
OHM SIBJISIIOTCSI KOPHAMH YPaBHEHUS l.a=-1,b=-1c=1,

2. b=c=0,a— 1moboeyucso

x3—ax?*+bx—c

Kpurepun ouneHuBanus

ITokazarenu Kpurepun 4-0amnpHas IIKaga

(YpOBEHb OCBOEHHS)

CTylleHTOM JaH TOJHBIM, B JIOTMYECKOH OTau4HO
;)HK'I MOCJIEA0BATEIbHOCTH PA3BEPHYTHIM OTBET HA (TIOBBILIIEHHBII
HATD: TOCTaBJICHHBIH BOIpOC, e OH YPOBEHB)

— IIOCTaHOBKH 3a1a4

oo [POAEMOHCTPUPOBAl 3HAHUA IIpEeIMeETa B
JIMHEHHON anreOpsl; pol pup pen

— OCHOBHBIE onsTis | TOTHOM — 00beMe  y4eOHO#i  Mporpammsl,
¥ OPMYJTHPOBKH JIOCTaTOYHO ri1y0oKo OCMBICJIUBAET
TEOopeM. JTUCIATUTHHY, CaMOCTOSITEIIBHO, "
MCUEPIIBIBAIOILE OTBEYAET Ha




— OCHOBBI TEOpUH
MaTpull U
OTpeeIuTeNEH;

— CBOMCTBA
MHOT'O4JICHOB;

— Kiaccu(UKALIUIO U
CBOMCTBa KPUBBIX
BTOPOTO TOPSAIKA.

— OCHOBBI TEOPUU
BEKTOPHBIX
MPOCTPAHCTB.

YMeTh:

— pelaTh CUCTEMBI
JIMHEWHBIX YpaBHEHU;
— BBITIOJIHATH
orepanuu ¢
MaTpULIAMHU;

— HAXOJIUTh KOPHU
MHOT'OUJICHOB;

— BBITIOJHSATh
oTIepaIny ¢
BEKTOpaMU;

— UCCJIeI0BaTh KPUBBIE
BTOPOTO MOPSI/IKA;

— JOKa3hbIBaTh
OCHOBHBIE
YTBEPXKICHHUS U
TEOPEMBL.

Bnapers:

— MaTeMaTU4YCCKUM
anmapaToM anreOpsl U
TreOMETPHY;

— HaBbIKAaMH
WCTIONb30BaHHS
anmapara ajareopsl u
reOMETPHUH IIpU
PEIICHUN KOHKPETHBIX
3ajad.

JOIIOJIHUTCIIbHBIC BOIIPOCHI, IIPpUBOAUT
COOCTBEHHBIE MPUMEPHI 1O MPOOIIEMATHKE
MOCTaBICHHOTO BOIIpOCA, permn
NPEIO’KEHHBIE TPAKTHYECKUE 3aJaHus 0e3
OIINOOK.

CTyieHTOM JaH pa3BEepHYTHIA OTBET Ha
NOCTaBJIEHHBIH ~ BONPOC, T/A€  CTYIEHT
JIEMOHCTPUPYET 3HAHUS, TPHOOPETEHHBIE Ha
JCKIIMOHHBIX M TMPAaKTHYECKHX 3aHATHUAX, a
TaKKe MOJTYYEHHBIC ITOCPEICTBOM H3YUCHHS
00s3aTENIbHBIX  Y4EOHBIX MAaTEepHAJIOB 10
KypCy, JaeT apryMEHTHPOBaHHBIC OTBETHI,
IPUBOIUT IPUMEPBI, B OTBETE MPUCYTCTBYET
CBOOOZHOE  BJIAJCHHE  MOHOJOTHYECKOU
peublo, JIOTUYHOCTh U TOCJIE0BATEIbHOCTD
orBeTa. OIHAKO JOMYCKAeTCs HETOYHOCTDH B

OTBCTC. Pemmn MPpCAJIOKCHHBIC
IMMPAKTUYCCKUE 3aJaHud C HEOOJILITUMHU
HCTOYHOCTSIMHU.

Xopouro
(6a30BBIi YPOBEHB)

CTy,Z[eHTOM JaH OTBCT, CBI/II[GTGJIBCTByIOH_[I/Iﬁ
B OCHOBHOM O 3HaHUH IPOIECCOB H3y4aeMO

JUCIMIIINHBIL, OTJIMYAIOIUUCS
HEJOCTaTOYHOW TIyOWMHOW W  TOJHOTOH
paCKpI:ITI/I}I TCMBI, 3HAHUEM OCHOBHBIX
BOITPOCOB TEOPHH, cnabo
cOPMHPOBAHHBIMA  HaBBIKAMU  aHAaJIH3a
SBJICHHM,  TPOIECCOB,  HEAOCTATOYHBIM
YMEHUEM  JaBaThb  apryMEHTHPOBAHHEIE
OTBETEI u MIPUBOANTH IPUMEPBHI,
HEOOCTATOYHO CBO6OI[HI:IM BJIAICHUCM

MOHOJIOTHYECKOM pPE€YbIO, JIOTHYHOCTBIO U
MOoCICA0OBAaTCIbHOCTHIO OTBETA. I[OHyCKaeTCH
HECKOJIBKO OIINOOK B COACPIKAHUU OTBETA U
PCHICHUHU IMTPAKTUICCKUX 3aJIaHui.

Y 10BIIETBOPUTEIIHHO
(TTOpOTOBBII YPOBEHB)

CryneHTOM N1aH OTBET, KOTOPBIM COAEPKUT

pan CEpPBbE3HBIX HETOYHOCTEH,
OOHapy>KUBAIOIIUKA HE3HAaHHE TPOIIECCOB
n3y4aeMoi MPEAMETHOM obacTw,

OTJIMYAIOMINNACA HETNIyOOKHUM PAaCKpPBITUEM
TEMbI, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TEOPHH, HECPOPMHUPOBAHHBIMU HaBBIKAMHU
aHajM3a SBJICHHUM, MPOIIECCOB, HEYMEHUEM
aBaThb apI‘yMeHTI/IpOBaHHI:Ie OTBCTHI,
CJ1a0BIM BJIaJICHHEM MOHOJIOTHYECKOM
pequo, OTCyTCTBI/IGM JIOTUYHOCTHU nu
MOCJIENOBATEIHLHOCTH. BriBo B
HOBerHOCTHBI. PemeHHe HpaKTI/I‘-IeCKI/IX
3aJlaHU HE BBIMOJHEHO. T.e CTYIeHT He
CIIOCOOCH OTBETUTH Ha BOIPOCHI JaXKe MpPH
JOTIOJTHUTEIBHBIX ~ HABOMAIIMX  BOIPOCAX
npeno;[aBaTen;I.

HeynosnerBopurenbHo
(ypoBeHb HE
copMHUpOBaH)




BapuaHT 3x3aMeHAlIMOHHOT0 OWJIeTa 3a 2 ceMecTp

3ananus OT1BeThI

1. CdopmynupoBatb omnpeaeseHue Paznen 13.11
COOCTBEHHOTO BEKTOpa JUHENHOTrOo
oneparopa. [Ipusectu npumep

2. CdopmynupoBaTh OINPEACICHHUS BBIMYKION Paznen 11.11
KOMOWHAIIMK W BBITYKJIOW  OOOJIOUKH
MHO>KecTBa Touek. [IpuBectu nmpumep

3. CdopmynupoBarh ONMpeeiIeHHs] €BKIHI0BA Pazgen 12.1
BEKTOPHOT'O MTPOCTPAHCTBA

4. Haiitu oAb TpEyrojJbHUKA 33
A(1,1,1,1),B(3,1,3,2),€(4,0,2,2) T2

5. Ompenenutb SBASETCS JU KBaJpaTU4YHas He asnsaerca
dbopMa OTpHUIIATENILHO OMPEIEICHHON

—x? —5y%2 — 72 — 4xy — 2yz

6. CdopmynupoBaTh U J10Ka3aTh HEPABEHCTBO Paznen 12.5
TpeyrojbHUKa

7. CdopmynupoBaTh W JI0Ka3aTh TEOPEMY O Paznen 9.12
T€OMETPUUYECKOM CMBICIIE paHTa MaTPHUIIBI

8. CdopmynupoBarh u JI0Ka3aTh Paznen 15.13
CHEKTPATBLHYIO TEOPEMY

9. Haiitu cymmy uumcen, OOpaTHBIX K 1 4 1 N 1 —4
COOCTBEHHBIM 3HAYCHHUSIM MaTPHIIBI A A3

(211110104)
10. CocraBuTh MaTpHILy ornepaTopa 0—-1-10)

OpPTOTOHAIILHOTO/3EPKATIBHOTO  OTPaKEHUS
Ha IUIOCKOCTH OTHOCHUTEIBHO MHpPsIMOM X +
y=0




Kpurepun ouneHuBanus

[Tokazarenu Kpurepuu 4-0annpHas MIKaa
(YpoBeHb OCBOEHUS)
1. 3HaHUE OCHOBHBIX ONPEIEIICHUN B TEOpEeM OTIMYHO
OIIK-1 JUHEWHOI anreOphl U aHATUTHIECKOH (IOBBILICHHBIH
3HaTth: T€OMETPUHU. YPOBEHB)
— TIOCTaHOBKH 3a/1a4
JTITHEHHOH anreOpsl 1 2. YMeHHue caMOCTOSTeNNFHO JJOKa3bIBATh
aHATTMTUYECKOM YTBEP)KICHUS U PEeLIaTh TEOPETHUECKHE
TCOMETPHU; 3aJa4u B paMKax Kypca ajireOpsl u
— OCHOBHBIE TIOHATHS H IE€OMETPHH.
(hOpMyNHPOBKU TEOpEM
JMHEHHOH anreOpsl 1 3. YMeHue peniatb OCHOBHBIE 33/1a41 Kypca:
aHATMTUYECKOM OTIepaIuy ¢ BEKTOPaMU M TOYKAMHU B
TCOMETPHH; adOUHHBIX W €BKIHJIOBBIX MPOCTPAHCTBAX,
— BEKTOpHbIC, ah(HUHHBIC | TOCTPOCHUE MaTPHIIbI JMHEHHOTO onepaTropa
U €BKJIMJIOBBIC U MiCCIIeIOBAaHUE €T0 CBOMCTB, TIOUCK
MIPOCTPAHCTBA; COOCTBEHHBIX 3HAUYECHHUH U COOCTBEHHBIX
— KJIacCH(UKAIHIIO BEKTOPOB JIMHEHHBIX OIEpaTopoB, HOCTPOCHHUE
MOBEPXHOCTEH BTOPOTO Y IPUMEHEHHE KOPAaHOBOM HOPMAaJIbHOM
MOpSI/IKa; (hopMBbl, HCCIleTOBaHNUE KBAIPATUIHBIX (opM,
— OCHOBBI TEOPUHU NPUBEACHUE YPAaBHEHUH BTOPOTO MOPSIIKA K
JIUHEHHBIX OTIEPaTOPOB U KaHOHUYECKOMY BHIY.
KBaJ[paTHYHBIX (HOpM.
4. YMeHue pemats 3a7a4u JUHEHHOH anreOpbl
Ymetsn: Y QaHAJTUTUYECKOU F€OMETPUU MOBBILIEHHOM
— BBITIOJHATH OTIEPAIAN CJIO’KHOCTH HaJl IPOU3BOJIbHBIMU
C BEKTOpaMHu; BEKTOPHBIMH ITPOCTPAHCTBAMHU
— MCCIIEIOBATh CBOWCTBA
JIMHEHHBIX OTIEPaTOPOB; 5. BriageHne MaTeMaTHYECKUM alapaToM
— pemiatb anredpsl U TEOMETPHH.
reOMEeTPUUYECKHUE 3a/1a4l
B €BKIIUII0BOM
MIPOCTPAHCTBE; 1. 3HaHNE OCHOBHBIX ONPEACICHUN U TEOPEM Xopomo

— MCCIIeZIOBATh KPUBBIE U
MOBEPXHOCTH BTOPOTO
MopsIIKa B 00IIeM BU/IE;
— JOKa3bIBaThb OCHOBHBbIC
Y BCIIOMOTaTeNbHbIE
YTBEPIKICHUS M TEOPEMBI
U3 Kypca ajareopsl 1
TCOMETPHH.

Baangers:

— MaTeMaTH4eCKUM
anmapaToM anredpsl U
TEOMETPHH;

— HaBBIKAMH
HCTOJBb30BaAHUS
armapara anreopsl u
TFeOMETPHH NIPU pEIICHUH
KOHKPETHBIX 3a/1a4.

JTUHEHHOW anreOphl U aHATUTHIECKON
TCOMETPUHU.

2. YMeHue BOCIIPOU3BOAUTh JJOKA3aTeNIbCTBA
OCHOBHBIX M BCIIOMOTaTeJIbHBIX YTBEP)KICHUN
U TEOpeM U3 Kypca aiaredpbl 1 TeOMETPHU.

3. YMeHue peniath OCHOBHBIE 3a/1a4U Kypca:
OTIepalliy ¢ BEKTOPaMHU U TOUKaMU B
adUHHBIX U €BKIMIOBBIX MPOCTPAHCTBAX,
MOCTPOEHUE MATPHIIBI INHEHHOTO orepaTropa
1 MCCIICIOBAHUE €TI0 CBOMCTB, IOUCK
COOCTBEHHBIX 3HAUEHHH U COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX ONEPAaTOPOB, TOCTPOCHUE
Y IPUMEHEHHE KOPAaHOBOKH HOPMAJIbHOM
(hopMBl, HCCIleTOBaHNE KBAIPATUIHBIX (HOpM,
MIpUBEICHUE YPABHEHUI BTOPOTO MOPAAKA K
KaHOHHUYECKOMY BUY.

(6a30BBIi YPOBEHB)




3. BJ'Ia,Z[eHI/Ie MAaTCMAaTHUYCCKHUM alIapaToM
anre6p1:1 " reOMCTpUHU.

1. 3HaHWE OCHOBHBIX ONPEIEIICHUN B TEOpEeM V 10BIIETBOPUTENLHO
JTUHEHHOW anreOphl U aHATUTHICCKOU
TCOMETPUHU.

(TTOpOTOBBI YPOBEHB)

2. YMeHue pelaTh THIIOBBIE 3a/1a4u Kypca:
ofepalyy ¢ BEKTOpaMHu 1 TOUKaMHU B
adUHHBIX U eBKIMIOBBIX MPOCTPAHCTBAX,
HIOUCK COOCTBEHHBIX 3HAUCHUHN U
COOCTBEHHBIX BEKTOPOB JINHEIHBIX
OIIepaToOpoOB, NPUBEACHUE YPAaBHEHHUI BTOPOTO
MOPAAKA K KAHOHUYECKOMY BHTY.

3. Bnajenne MaTeMaTH4ecKuM armnapaTom
anreOpsl ¥ TCOMETPHH.

3HaHus, yMEHUS U HABBIKU HeynoBnerBoputenbHO
c(hOpMHUPOBAHBI B HEIOCTATOYHOMN (YypOoBEHb He
CTETIeHU chopMHpOBaH)

Tect aaa CaMOIIPOBEPKHU IO pe3yjJbTaTaM OCBOCHUSA THCHUIIJINHDBI

CucreMa IMHEWHBIX ypaBHEHUN
{2x—y+3z=1,3x+2y—2z=2,4x+5y—5z=3
1) uMeer 0IHO pellICHHUE;
2) WMeeT JBa PEIICHHS
3) umeeT OECKOHEYHO MHOTO PEIICHUIA;
4) He UMeeT pEIICHHI.
Haiitu 3Ha4eHus x, y, Z Ipu KOTOPBIX MaTpulia A sBisieTcsi oOpaTHOM K MaTpuiie B:
A=3-21-11-1xy0),B=(221332102)
) x=1y=2,z=0;
2) x=-3,y=2,z=1;
3) x=0,y=0,z=1;
4) HM NpU KaKuX.
Haiigure yncio, oOpaTHOE K 7 B KOJIBIIE BBIYETOB Z; 110 MOAYI0 17
1) 3;
2) 5
3) 7;
4) 4yucio 7 He UMEET 0OOPaTHOTO B KOJBIIE Z; 7.
[Tpu kaKoM 3HaUYEHUU TTApaMeTpa a OMpPEEIUTENb MAaTPHUIIBI
(aa5a141400311437)
paBeH 427
1) 2;
2) 3;
3) 4
4) 5.
Haiitn 00BEM TeTpadapa ¢ BepmmHamu B Toukax A(2,1,—1), B(3,0,2), €(51,1) u
D(0,—1,3).
1) 1;
1
2) g;
3) 3




4) Ttouku A, B, C, D nexat Ha 0JTHON TIIOCKOCTH.

6. HaiiauTe 4ncio pa3nMyHbIX pallMOHAIBHBIX KOPHEH MHOTOYJICHA
3x3 —x? —9x — 4.

1) 3;

2) 2

3) 1;

4) MHOTOYJICH HE MMEET PaIlMOHAILHBIX KOPHEH.
7. OnpenenuTh B3aMMHOE PACIIOIO0KEHUE MPSIMOMN

x—1 y—2 z+3
4 -1 2

U TUIOCKOCTH
3x+2y—-5z+2=0.
1) npsmMas nepecekaer MIOCKOCTh;
2) mnpsmMas napajjiesibHa II0CKOCTH;
3) mnpsiMasi IeKUT B TUIOCKOCTH;
4) mnpsiMas U MIOCKOCTh CKPEIIMBAIOTCS.
8. HaiiTu pa3mepHOCTh TUHEHHON 000JI0YKHA BEKTOPOB
a; = (2,-1,34,—-1),a, = (1,2,-3,1,2),
as = (5,—-5,12,11,-5),a, = (1,-3,6,3,—3).
1) 5;
2) 4,
3) 3;
4) 2.
9. Jlyist BEKTOpPOB U4, Uy, U3, U4 U3BECTHO, YTO BCE IMOIMAPHBIE YIJIbI PaBHBI % Bri6epute
BEpHBII BapUaHT:
1) BexkTOpa JIMHENHHO 3aBUCUMBI;
2) BeKTOpa JIMHEHHO HE3aBUCHUMBI;
3) BekTOpa MOTYT ObITh KaK 3aBUCHUMBI, TAK 1 HE3aBUCHMBI.
10. Kakoii U3 nepeyrcIeHHBIX BEKTOPOB SIBIIETCS COOCTBEHHBIM JIJIs1 IMHEWHOTO OTepaTopa ¢
MaTpuIen
(41 -125-244-1)
1) (1,1,1);
2) (1,3,5)
3) (1,2,4);
4) (0,0,0).
11. KBagparuunas ¢popma
x% +3y% +4z% + 2xy + 4xz + 2yz
1) TOJIOXKUTETHHO ONpEIeICHA;
2) OTpHUIATENIbHO OMpe/IeiIcHa;
3) MOJOXUTENBHO MOTyOolpeeNieHa;
4) He onpeneneHa?
12. Onpenenuts TUIT KPUBOM BTOPOTO MOPSIKA
5x% + 6xy + 5y% — 6x — 10y — 3 = 0.
1) snnurc;
2) runepbomna;
3) mapabomna;
4) BBIPOXKIEHHBIN CIIy4ail — mapa nmepeceKaronuxcst MPsIMbIX.



IIpaBujibHbBIE OTBETHI

Bompoc Ne [IpaBUIIBHBIN OTBET Bompoc Ne [IpaBUIIBHBIN OTBET
1 B 7 0
2 0 8 r
3 0 9 0
4 a 10 B
5 B 11 r
6 r 12 a




2. [lepeyeHb KOMIIETEHUM, 3TANbI X (GOPMUPOBAHMS, ONIMCAHUE MTOKA3aTeJel 1
KPUTEpPHeEB OLlCHNBAHMS KOMIIETEHIIHI HA PA3JIMYHbIX 3Tanax ux GgopMupoBaHus,
ONUCAHME IIKAJIbI OLleHUBAHUA

2.1. Illkana oueHnBaHus ¢(pOPMUPOBAHHOCTH KOMIIETEHIIMI H ee ONUCAHHE

OneHuBaHue ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH B IPOLIECCE OCBOEHUS
JUCLUIIIIMHBI OCYILECTBIISIETCS 110 CIEAYIOIIEH TPEXypOBHEBOM LIKaJIE:

Ilopozosbiii yposens - IpeNoaracT OTPAKEHUE TEX OKUIACMBIX PE3YIbTaTOB, KOTOPHIE
OTIpeNeNAI0T MUHUMAIBHBIA HA0Op 3HAHWUU W (MIM) YMEHUN U (MJIM) HAaBBIKOB, MOJYYEHHBIX
CTYAECHTOM B pe3yJbTaTe OCBOCHMsI TUCIUIINHBIL. [1oporoBslii ypoBeHb sBIsIETCS 0053aTEIbHBIM
YPOBHEM ISl CTYI€HTAa K MOMEHTY 3aBEPILICHUS] UM OCBOCHHUSI JTaHHOU JUCLUILIMHBL.

IIpooeunymeiii ypogens - MpeANonaraeT cocoOHOCTh CTYAEHTA HCIOJIb30BaTh 3HAHMUS,
YMEHMSI, HaBbIKM U (WJIM) ONBIT AEATEIbHOCTH, NOJYyYEHHBIE NPU OCBOCHUM JUCLUIUIMHBI, IS
peeHus npodeccuoHaNbHbIX 3aaa4. [IpoaBHUHYTHIN YPOBEHBb IPEBOCXOIUT TOPOTOBBII YPOBEHb
10 HECKOJIBKUM CYILIECTBEHHBIM IIPU3HAKAM.

Buvicokuii  ypoeens - peAnonaraeT CHocoOOHOCTb CTYAEHTAa MCIOJb30BaTh MOTEHIIHAN
UHTETPUPOBAHHBIX 3HAHUH, YMEHUH, HAaBBIKOB U (MJIM) OIBITA JAEATEIbHOCTH, MOJYYECHHBIX MPU
OCBOCHMM JUCUMUIUIMHBI, [UI TBOPYECKOTO pELIEHHS NpOPEeCCHOHATBHBIX 3a7ady U
CaMOCTOSITENIFHOTO TIOMCKAa HOBBIX MOJXOAOB B HUX pELICHUU IyTeM KOMOMHHPOBAHUS U
UCITOJIb30BaHUSI U3BECTHBIX CIOCOOOB PpEIIEHUS MPUMEHUTENBHO K KOHKPETHBIM YCIOBHSIM.
BrIcokuii ypOBEHBb IPEBOCXOJUT IIOPOTOBBIN YPOBEHB 110 BCEM CYILIECTBEHHBIM IIPU3HAKAM.



2.2. IlepeyeHb KOMIIETEHIMH, 3TaNbl HX GOPMHUPOBAHMS, ONIMCAHNE NTOKA3aTeJIell 1 KpUTepHeB OLeHNBAHUSI KOMIIeTEHIMI HA Pa3/IMYHbIX

Tanax ux GopMHUpPOBaAHMS

Tansl Ixasa u KpUTEPUH OLIEHHBAHUSA KOMIIETEeH It
Kona OpMHU- Ha pPa3jIMYHbIX 3Tanax ux gopMupoBaHus
®opma (bop IMoka3zaresnu P (bopmup
KoMIle- poBaHus
KOHTPOJIsI OLleHUBaHMS
TeHIMH (Ne TeMBI . . .
IloporoBslii ypoBeHb IIpoaBuHYTHIN yPOBEeHb Bricoknii ypoBeHb
(pa3neJna)
OobmenpodgeccuoHaIbHbIE KOMIIETEHITUT
3HAT: 1. 3HaHKEe OCHOBHBIX 1. 3HaHKE OCHOBHBIX 1. 3HaHKE OCHOBHBIX

OIIK-1

KonTtposbHbie
paboter Ne 1 - 3,
9K3aMeH

1-8

— MIOCTaHOBKH 3a/1a4
JTMHEHHOHN anreOpsl;
— OCHOBHBIE ITOHATHUS U

(hopMyITUPOBKH TEOPEM.

— OCHOBBI TEOPHH
MaTpul U
ONpeaeUTeNeH;

— CBOMCTBA
MHOTOYJIEHOB;

— Kiaccu(UKALNIO U
CBOICTBa KPUBBIX
BTOPOTO MOPSIIKA.

— OCHOBBI TEOPUH
BEKTOPHBIX
MIPOCTPAHCTB.

Ymerb:

— pemaTb CUCTEMBI
JIMHEVHBIX ypaBHEHUI;
— BBITIOJIHATH OIEpaluu
C MaTpHUIIAMU;

— HaXOJUTh KOPHU
MHOTOYJICHOB;

— BBITIOJIHATH OIIEpaliu
C BEKTOpaMmu;

onpeeNeHUI U TEOpEM
JTITHEHHOM anreOpsl.

2. YMeHue pemars
THITOBEIE 3a7]a9M Kypca:
CHCTEMBI JIMHCHHBIX
ypaBHEHUH, oniepaIiu ¢
MaTpHULIAMH,
BBEIYHCIICHHE
OTIpEACITUTEIS, TIOUCK
KOpHEW MHOTOUJICHA,
OTIepaliy ¢ BEKTOpaMH.

3. Biagenue
MaTeMaTHYeCKUM
anmapaToM anredpsl U
TEOMETPUHU.

OTpeeNICHUI U TEOpEM
JTIMHEHHOM anreOpsl.

2. YMeHue BOCIpOU3BOANTH
JI0Ka3aTeIbCTBAa OCHOBHBIX
¥ BCIIOMOT'aTeIIbHBIX
YTBEPKACHUH U TEOPEM H3
Kypca aiareOpsl u
TEOMETPHH.

3. YMeHue pemaTh
OCHOBHBIC 33JIa4H Kypca:
CUCTEMBI JIMHEHHBIX
ypaBHEHUI, KOMIIEKCHBIE
YHUCIIa, ONIEPAINH C
MaTpHIlaMH, BEIYUCIICHHUE
ONpeEeIUTENs U paHra
MaTpHIlbl, CBOMCTBA
MHOTOWICHOB U KPUBBIX
BTOPOIO MOPSIJIKA,
ONEpaly ¢ BEKTOpaMHu.

4. Bnagenue
MaTeMaTHYECKUM
anmnapaToM anreOpsl U
TCOMETPHH.

ONpeNeICHUN U TeopeM JTUHEHHOM
anreOpsl.

2. YMeHHe caMOCTOSITEIILHO
JIOKa3bIBaTh YTBEPIKICHUS U
pelIaTh TEOPETUYCCKUE 3aIaUH B
pamKax Kypca aiareOphl u
TCOMETPHHU.

3. YMeHue pemaTh OCHOBHBIE
3a/1a4u Kypca:

CHUCTEMBI JIMHEHHBIX YPaBHEHUH,
KOMIUIEKCHBIE YHUCIIA, OIIEPALlUH C
MaTpULAMU, BBIYUCIICHHUE
ONPEIEIUTEIS U PAHTa MATPULIBL,
CBOMCTBAa MHOTOWICHOB U KPUBBIX
BTOPOI'O MOPsIKA, ONEPALUHU C
BEKTOPAMHU.

4. YMeHue pemarsb 3a1auu
JTUHEWHOH anreOphl MOBHIIIEHHON
CJIOHOCTH HaJ| IPOU3BOJIBHBIMU

KOJIBIIAMH U TIOJISIMH

5. Binagenne MaTeMaTHYECKUM
armapaToM aareOpsl U TEOMETPHH.




— MCCIEZI0BATh KPUBBIE
BTOPOTO TIOPSIIKA;

— JTOKa3bIBaTh
OCHOBHBIE
YTBEPXKIACHUS U
TEOPEMBI.

Baanern:

— MaTeMaTHYEeCKUM
arnmapaToM anreOpsl U
rCOMETPHH;

— HaBBIKAMH
WCTIOJIb30BaHHUS
ammapara ajareOpbl u
TCOMETPHH TIPU
peleHIN KOHKPETHBIX
3ajad.

KonTpon
bHBIE paboThI Ne
4 — 6, 3K3aMeH

9-15

3HaTh:

— ITOCTaHOBKH 3aj1a4
JMHEHHOH anreOpsl 1
AHATUTUYECKOU
T€OMETPHH;

— OCHOBHBIC TTOHATHSA U
(OopMyIHPOBKU TEOpEM
JIMHEHHOH anreOphl 1
AHAJIUTHYECKON
TeOMETPHH;

— BEKTOpHBIE,
adpuHHBIE U
CBKJIMIOBBIC
MIPOCTPAHCTBA;

— KJaccuUKaIuo
[IOBEPXHOCTEN BTOPOTO
MOpSIIKa;

1. 3HaHUE OCHOBHBIX
onpeeNeHUI U TEOpEM
JTUHEHHOW anreOpsl U
AHATUTUYECKOU
TCOMETPHH.

2. YMeHue pemarh
TUTIOBBIC 33]]a91 Kypca:
OTIEpAIMH C BEKTOpaMH
1 TOYKaMH B a)pUHHBIX

U €BKJIUOBEIX
MPOCTPAHCTBAX, TIOUCK
COOCTBEHHBIX 3HAYCHUH

1 COOCTBEHHBIX

BEKTOPOB JIMHEHHBIX
OIepaTopoB,
MpYBEICHUE YPABHEHUI
BTOPOTO TOPSIIKA K
KaHOHHYECKOMY BHU]TY.

1. 3HaHME OCHOBHBIX
OTpeAENICHUI U TEOpEM
JTUHEHHOW anreOpsl U
AHAJTMTUYECKON T€OMETPHU.

2. YMeHue BOCIIPOU3BOANTD
JI0Ka3aTeNbCTBA OCHOBHBIX
Y BCIIOMOTaTEIIbHBIX
YTBEPKJICHUI U TEOPEM U3
Kypca aJireOpbl u
TE€OMETPHH.

3. YMeHue pemarb
OCHOBHBIE 33J]a41 Kypca:
ofepalyy ¢ BEKTOpaMH H
TOYKaMH B adGUHHBIX H

€BKJIMJIOBBIX
MPOCTPAHCTBAX,
MOCTPOCHUE MATPHUIIBI

1. 3HaHKE OCHOBHBIX
ONpeNeICHUN U TeopeM JTUHEHHOM
anreOpsl U aHATUTHIECKON
TEOMETPHUH.

2. YMeHue caMOCTOSITEILHO
JIOKa3bIBaTh YTBEPIKIACHHUS U
peliaTh TCOPETHUECKHUE 3aa4YH B
pamKax Kypca ajareopsl u
FCOMETPHHU.

3. YMeHue peniatb OCHOBHbBIE
3aJa9u Kypcea:
OTIepaLuy ¢ BEKTOPAMU H
TOYKaMH B a)(PUHHBIX U
eBKJIN/IOBBIX IPOCTPAHCTBAX,
HOCTPOCHNE MATPHIIBI INHEHHOTO
oreparopa U HCCIeOBaHHE eTo
CBOJCTB, TOUCK COOCTBEHHBIX




— OCHOBBI TCOPUH
JIMHEWHBIX ONEpaToOpOB
Y KBaJIPaTUYIHBIX HOPM.

YMmeTh:

— BBITIOJTHATE OTIepaIliy
C BEKTOpamu;

— HCCJIEI0BATh
CBOMCTBA TUHEHHBIX
OTIEPaTOPOB;

— peliatb
TEOMETPUIECKUE 3a1adH
B €BKJINJIOBOM
MIPOCTPAHCTBE;

— UCCJIEeI0BaTh KPUBLIE
Y TIOBEPXHOCTH BTOPOTO
TopsiiKa B OOITIEM BHU/IC;
— JIOKa3bIBaTh
OCHOBHBIC U
BCIIOMOTaTe/IbHbBIC
YTBEPKICHHUS U
TEOPEMBI U3 Kypca
areOphbl U TEOMETPUH.

Baaners:

— MaTEMaTU4YCCKUM
anmapaToM alreOphl U
TeOMETPHH;

— HaBbIKaMH
HCTIOJIb30BaHUs
anmapara ajareopsl u
TreOMETPHH IIPU
peLIeHUH KOHKPETHBIX
3ajad.

3. Bianeunue
MaTEMaTHIECKUM
anmnapaToM anreOpsl U
TCOMETPHH.

JTUHEHHOTO oTepaTopa u
HCCIICIOBAHNE €TI0 CBOMCTB,
MTOMCK COOCTBEHHBIX
3HAYEHHUH U COOCTBEHHBIX
BEKTOPOB JINHEHHBIX
orepaTopoB, IIOCTPOCHHUE U
MPUMEHEHHUE KOPIaHOBOM
HOPMaJTbHO# HOpPMBEL,
HCCIIEIOBaHKE
KBaJ[paTHIHBIX (hOpM,
MPUBEACHUE YPAaBHCHUH
BTOPOTO IOPSAIKA K
KaHOHUYECKOMY BHUITY.

3. Bnanenue
MaTeMaTHYECKHM
arnmapaToM anreOpsl U
TCOMETPHH.

3HAUYCHUN U COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX OIIEPaToOpOB,
MMOCTPOEHUE M IPUMEHEHNE
JKOPJIaHOBOM HOpMAaJIbHOM
(hopMEI, UcciteIOBaHNE
KBaJAPaTUIHBIX GOPM,
MPUBEJICHUE YPABHEHUI BTOPOTO
MOpsIIKa K KAHOHUYECKOMY BHILY.

4. YMeHue perarh 3a1auu
JMHEHHOH anreOpsl 1
AHAIIMTUYECKON reoMeTpun
MTOBBIIIIEHHOM CII0KHOCTH HaJT
MPOHU3BOJIBHBIMUA BEKTOPHBIMU
NPOCTPaHCTBAMH

5. Biagenue MaTeMaTHYECKUM
anmnapaToM anreOpbl U TEOMETPHH.




3. MeToguueckue peKOMEeHIAUM MPeNnoJaBaTe/IIo0 1o npoueaype oueHuBaHUs 3HAHUM,
YMeHM, HABBIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XaPAKTEPU3YIOIINX 3TANbI

¢GopMupoBanusi KOMIEeTEHIMH

[enpro mpomenypsl OIICHUBAHMS SIBIISIETCS ONPEICIICHUE CTETICHNU OBIAICHHS CTYIEHTOM
OKHJIaeMBIMU pe3yJbTaTaMH OO0y4YeHUs (3HAHUSAMH, YMEHHUSMHU, HaBbIKAMU U (WJIH) OIMBITOM
JIeATeIIbHOCTH ).

[Ipouenypa oueHMBaHMS CTETIEHU OBJAJACHUS CTYACHTOM OKHUIAEMBIMU pe3ylIbTaTaMu
00y4YeHHUs OCYIIECTBISIETCS C TOMOMIBIO METOAMYECKUX MAaTePUAIIOB, MPEACTABICHHBIX B pa3/ieie
«TurnoBble KOHTPOJIbHBIE 3a/laHUs WJIM UHBIE MaTepuaibl, HEOOXOIUMBbIE IJi OLICHKH 3HAHWIA,
YMEHH, HABBIKOB M (WJIM) OMbBITA JEATEIHHOCTH, XapaKTEPU3YIOMIMX ATarbl (GOPMUPOBAHUS
KOMIIETECHITHAI

3.1 Kputepun oneHUBaHMS CTENEHN OBJIA/ICHUS 3HAHUSIMH, YMEHUSAIMH, HABBIKAMU U
(WIK) ONBITOM /IeSITeJIbHOCTH, ONPeAe/Aolue YPOBHU C()OPMUPOBAHHOCTH KOMIIETEH Ui

[ToporoBelif ypoBeHb (00IIKE XapaKTEPUCTUKH):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHUH MO MpOrpaMMe IUCHUTIINHBL;

3HaHUE OCHOBHOW TEPMUHOJIOTUM JaHHOM OONacTH 3HAaHUM, CTHIMCTUYECKH
rpaMOTHOE, JIOTMYECKH TPAaBUIBHOE W3J0KEHHE OTBETa Ha BOIPOCH 0e3
CYIIECTBEHHBIX OIINOOK;

BJIAJICHUE UHCTPYMEHTAPUEM JUCUUILIMHBI, yMEHUE €70 UCIOJIb30BaTh B PELICHUN
CTaHJApTHBIX (TUIIOBBIX) 3a/1a4;

CIOCOOHOCTh CaMOCTOSITEIHHO MPUMEHATh THIIOBbIE PELIEHUSI B paMKax padodeit
MpOrpaMMbl TUCHUILIINHBI;

YCBOEHHE OCHOBHOW JIUTEpaTyphbl, PEKOMEHIOBAaHHOW paboueill mporpaMMoin
JTUCHUTLITUHBI;

3HaHUE 0a30BBIX TCOPUH, KOHIIETIIINI ¥ HAIPABIICHUH 110 H3y4aeMOM JUCITUTIINHE;
caMoCTosITeNlbHAsE paboTa HAa TNPAKTHUYECKUX U JIAOOPATOPHBIX 3aHSTHSIX,
MEePUOJNYECKOE y4acThe B TPYMIOBBIX OOCYKIEHUSX, JOCTAaTOYHBIN YpOBEHb
KYJIbTYpPbI UCIIOJIHEHHUS 3aJJaHU M.

[TponBuHYTHIN ypoBeHD (00IINE XapaKTEPUCTHKH):

JOCTaTOYHO TIOJIHbIE W CUCTEMAaTH3UPOBAHHbIC 3HAHHUA B 0O0BEME MPOTrPaMMBbI
JTUCIUIUTAHBL,

UCTOJb30BAHUE  OCHOBHOM  TEPMHUHOJOTMM  JaHHOM  oOjacTé  3HaHUM,
CTHJINCTUYECKH TPaMOTHOE, JIOTHYECKH MPAaBHJIBHOE H3JI0KEHHWE OTBeTa Ha
BOIIPOCHI, YMEHHE JEJIaTh BBIBO/IBL;

BJIa/ICHUE UHCTPYMEHTAPUEM TUCHUIUIUHBI, YMEHHE €r0 UCIOIb30BaTh B PEIICHUN
yueOHBIX U MPO(eCcCHOHANBHBIX 3a/1a4;

CIIOCOOHOCTBh CaMOCTOSITETILHO pellaTh CIOXKHBIC 3a1a4du (MpoOJIeMbl) B paMKax
paboueii mporpaMMbl AUCHUTUINHBL;

YCBOEHHE OCHOBHOM U JIONIOJIHUTEILHOM JINTEpATyphl, PEKOMEHI0OBAaHHOM paboueit
IIPOrpaMMOM TUCHUILINHBI;

YMEHHE OPUEHTUPOBATHCSA B 0A30BBIX TEOPHUSAX, KOHUEHIUAX U HAMPABICHUSX IO
M3y4aeMOH IUCLHUIIIIMHE U JaBaTh UM CPAaBHUTEIIbHYIO OLIEHKY;

caMocCTosITeNIbHasl padoTa Ha MPAKTUUYECKUX U TaOOPATOPHBIX 3aHATHUAX, YUaCTHUE B
IPYIIOBBIX 00CYKICHUSAX, BEICOKUN YPOBEHb KYJIbTYPbI UCIIOTHEHUS 3aJaHUM.

Bricokuii ypoBeHb (00IIME XapaKTEPUCTUKH):

CHUCTeMAaTH3MpPOBAaHHBIC, TJIYOOKHE U TIOJHBIE 3HAHUS [0 BCEM pasjeiam
JUACIUATUIMHEL

TOYHOE MCIOJIb30BaHNE TEPMUHOJIOTUU JaHHOW O0JIACTH 3HAHWM, CTUIUCTHYECKU
IrPaMOTHOE, JIOTHYECKHU TPABWIHHOE H3JI0KCHHE OTBETa Ha BOIPOCHI, YMEHHUE
JleJIaTh 00OCHOBAHHBIE BLIBOIBL,



e (e3ynmpeyHoe BJAJCHWE HWHCTPYMEHTapueM JUCHMIUIUHBL, yMEHHE €ro
MCIIOJIb30BaTh B TOCTAHOBKE U PEIICHUH HAYYHBIX U TPO(HEeCCHOHANBHBIX 3a1a4;

® CIIOCOOHOCTH CAMOCTOSITEIIBHO M TBOPYECKH PeIIaTh CIOKHBIC 3371a4H (ITPOOIIEMBI)
B paMKax pabodeil mporpaMMbl TUCHUTIITNHBL

® T[0JIHOE M TIIYOOKO€ YCBOEGHHE OCHOBHOM U JIOTIOJHUTEIBHOW JIMTEpaTyphl,
pEeKOMEHI0BaHHOH pabovell mporpaMMOi TUCIMILIHHEI,

® yMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHIIETIIHUSIX 1 HAIIPABICHUSIX 110
M3y4aeMOU TUCHUILIMHE U JaBaTh UM KPUTHYECKYIO OILICHKY;

® aKTHBHAs CaMOCTOSTEIbHAsI paboTa Ha MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHSIX,
TBOPUYECKOE Y4acTHE B TPYIIOBBIX OOCYKICHHIX, BHICOKUN YPOBEHb KYJIBTYPHI
HUCIIOJIHEHUS 3aJaHUH.

3.2 Onucanue npoueaypbl BHICTABJICHUS] OLCHKH

B 3aBucumocTH OT YpOBHSI COPMHPOBAHHOCTH KaXKIOW KOMIICTCHIIMH MO OKOHYAHHU
OCBOCHMU JUCHUIIIIMHBI CTYACHTY BBICTABJISICTCS OLICHKA. I[J'DI AUCHUIIIIMH, U3Yy4YaCMbIX B TCUCHUC
HECKOJIBKUX CEMECTPOB, OIICHKA MOYKET BBICTABIISITHCS HE TOJIBKO [0 OKOHYaHHUH €€ OCBOCHHSI, HO
U B MPOMEXYTOYHBIX CEMECTpax. Bua ONEHKHU («OTIMYHOY, «XOPOIIO», «yIOBICTBOPUTEIHLHOY,
«HEYIIOBIICTBOPUTEIBHOY», «3aUTEHO», «HE3AUTCHO») OIpeaensercs pabdodyeil mporpaMmon
JUCHUITIIMHBI B COOTBETCTBUH C y‘ICGHBIM IIJIAaHOM.

OneHKa «OTJIIMYHO» BBICTABISIETCS CTYICHTY, Yy KOTOPOTO KaKAas KOMIETECHIUS
(TTOJIHOCTBIO MJIM YaCTHYHO (hopMupyemas JaHHOM TUCIMIIMHON) cOpMHpPOBaHA Ha BHICOKOM
YPOBHE.

OneHka «XOpOIIO» BBICTABISICTCS CTYIACHTY, Y KOTOPOTO KaXKJIas KOMIIETCHIIUS
(TTOTHOCTBIO WM YACTUYHO (popMUpyeMasi JaHHOH JUCIUIIINHON) chopMUpOBaHA HE HIDKE, YEM
Ha IIPOABUHYTOM YPOBHE.

OneHKa  «yHOBJIETBOPUTEIBHO»  BBICTABIISCTCS CTYIEHTY, Yy KOTOPOTO KaKIas
KOMITETEHIIHS (ITOJTHOCTHIO MIIM YaCTUYHO (opMHUpYyeMasi JaHHOW JUCHUIUIMHON) chopMHpOBaHa
HE HIKE, YeM Ha ITOPOTOBOM YPOBHE.

OreHKa «HEYIOBJIETBOPUTEIBHO» BBICTABISETCA CTYJCHTY, Y KOTOPOTO XOTS OBl O/HA
KOMITETCHIIHS (TIOJTHOCTBIO WJIM YacTUYHO (opMHpyeMasi TaHHOW TUCIUTLINHOMN) chopMHUpOBaHa
HUKE, YeM Ha TIOPOTOBOM YPOBHE.

O1eHKa «3a4eT BBICTABISIETCS] CTYICHTY, Y KOTOPOTO KaKAast KOMIETESHIHS (TTOTHOCTHIO
WM YaCTUYHO (popMHUpyeMas JaHHOM TUCIUILTUHON ) chopMUpOBaHa HE HUXKE, YeM Ha IIOPOTOBOM
YPOBHE.

OI.[GHKa «HE3AaYTCHO» BBICTABJIACTCA CTYIACHTY, Y KOTOPOTO XOTA 6]:1 OJHa KOMIICTCHI A
(TTOTHOCTBIO WM YACTUYHO (popMUpyeMasi JaHHOW AUCITUIUTMHON) chopMUpoBaHa HUXKE, YEM Ha
IIOPOT'OBOM YPOBHE.



IMpuiaoxenne Ne2 k padodeil mporpamMMme JvCIHUIIIAHbBI
«AJuredpa u reoMmeTpus»

MCTOIII/I‘ICCKI/IC YKazaHuA NJI CTYACHTOB 110 OCBOCHHIO TUCITUIIJIHNHBI

CamocrosarenbHass paboTa CTYACHTOB HallpaBlieHa Ha MNPUOOpPETEHHE HOBBIX
TEOPETUYECKNX U (PaKTUUECKHX 3HAHUH, 3aKpeTJIeHUE MOTYYSHHBIX HABBIKOB, - BBIIOIHSIETCS B
YUTAIHHOM 3aJie OMOJIMOTEKH U B JOMAIIHUX YCIOBHSX, MOJKPEIUISETCS YIeOHO-METOANYECKIM
1 uHpOpMAIMOHHBIM OoOecnieueHreM (yueOHUKH, YIeOHO-METOIUUECKHE TTOCOOMS, KOHCITEKTHI
JIEKITUH).

Jlis mpoBEepKH M KOHTPOJISL YCBOEHHUS TEOPETUYECKOTOo Marepualia, MpuoOpeTeHHBIX
NPaKTUYECKUX HaBBIKOB B T€UEHHE O0yUEHHsS TPOBOATCS MEPOIIPUATHUS TEKYILEH aTTeCTalluu B
BU/JIE KOHTPOJIBHBIX paboT.

DK3aMeH NPOBOJUTCSA B MTUCbMEHHOU (hopMe, KaxIblii OMIIET COepKUT (POPMYIUPOBKU U
JOKa3aTeNbCTBA YTBEPHKACHUN, a TaKKe TEOpPeTUYECKHME U TMpaKTHUYeCKHe 3aJayd U3 Kypca
«Anredpsl u reomeTpun». Ha caMocTosATENbHYIO MOATOTOBKY K 3K3aMEHY BBIJENSACTCS 3 JHs, BO
BpeMs MMOATOTOBKH K IK3aMEHY MPEAYyCMOTpEHa IPYIoBasi KOHCYIbTAIHsL.

Jlnist mpoBepKH YPOBHSI CPOPMUPOBAHHOCTH KOMIIETEHIIMHA MPU MOATOTOBKE K IK3aMEHY
PEKOMEHAYETCS BBIIIOJIHUTD TECT JIJIs1 CAMOIIPOBEPKHU.

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM Pa00ThI CTYIEHTOB MO TUCHHUILIUHE

st caMOoCTOATEeNIbHOW paboThl OCOOCHHO PEKOMEHIIYETCS HCIIOIbh30BaTh YYEOHYIO
JUTEPATYpPy, C MOAPOOHO pa30OpaHHBIMH PEIICHUAMH 3a1ay:

1. bexnemumres, /[.B. Kypc ananutudeckoit reoMeTpuu U JIMHEHHON anreOphl: YIeOHUK IS
By30B / /I. B. beknemunies; M-Bo oopazoBanus P®. - 12-e u3z., ucnp. - M.: ®uzMatiur,
2008. - 308 c.

2. Wnbun, B.A. JIluneiinas anredpa v aHaTUTHYECKasi TEOMETpUs: y4eOHUK 171 By30B / B.
A. Unwun, I'. 1. Kum; M-Bo oOpa3oBanus u Hayku PD; MI'Y. - 3-e uz ., nepepal. u gorr.
- M.: IIpocnekt; U3n-Bo Mock. yH-Ta, 2008. - 393 c.

3. Aunekcanapos, [1.C. JIekuuu no aHaTMTUHYECKOM Tr€OMETPUH: TTOTIOJTHEHHBIE
HEOOXOIMMBIMHU CBEJICHUSIMU U3 alreOpsl C MPUIOKEHUEM COOpaHUs 3a/1a4,
CHa0XEHHBIX penreHusiMu, coctaBiienHoro A.C. ITapxomenko: [yueonuk] / I1. C.
AJnekcanapos. - 2-e u3l., crepeorun. - CI16.: Jlans, 2008. - 911 c.

Taxke nmms mombopa ydeOHOH JUTEepaTyphl PEKOMEHIYETCS HCIOIb30BaTh ITUPOKHUI
CIEKTP UHTEPHET-PECYPCOB:

1. HayuHno-o0pa3oBartenbHblii caiiT Exponenta.ru (http://www.exponenta.ru). OCHOBHbIE
nenu npoekra Exponenta.ru: coznate B poccuiickom MHTepHETE e1HOE TPOCTPAHCTBO IS BCEX,
KTO UCIIONIB3YET M XOUET UCIIOIB30BaTh MaTeMAaTHUYECKHE TAKEThl B 00pa30BaTeIbHON U HAyYHOU
NEeSATENIbHOCTH; COACWCTBOBAaTh CO3/IaHUI0 PYCCKOSI3BIYHOIO COOOIIEeCTBAa IMOJb30BaTeNen
maremaruyeckoro I10.

2. DJIeKTPOHHO-0MOJIMOTEYHAs] CUCTeMa «YHUBepcuTeTrcKasi OuOauorexka onliney»
(www.biblioclub.ru) - »snextpoHHass OubOIMOTEKa, oOecreuuBaroOIIas JJOCTyNn K Haubolee
BOCTPeOOBAHHBIM MaTepHaIaM-IIEPBOMCTOUYHUKAM, Y4eOHOH, HaydHOM M XyH0XKECTBEHHOU
JTUTEPAType BEIYIINX U3IATENBCTB (*perucrparus B 3JIEKTPOHHONW OUOIMOTEKE — TOJIBKO B CETH
yHuBepcureta. [locne perucrpauun pabora ¢ CHCTEMOW BO3MOXKHA C JIF0OOM TOYKH JIOCTyIa B
Internet.).

3. Uudopmanuonnass cucrema '"EamHoe oKHO aoctyna K o00pa3oBaTeJbHbIM
pecypcam" (http://window.edu.ru/library).

Lenbto co3manusi uHpoOpMarmoHHoW cucrembl "EgmHoe OKHO — gocTyma K
obpazoBarenbHbIM pecypcam"” (MC "Enunoe okHo ") siBsieTcst obecniedeHue CBOOOHOTO JOCTyIa



K MHTETpaJIbHOMY KaTaJloTy 00pa30BaTEeIbHBIX HHTEPHET-PECYPCOB U K AIEKTPOHHOM OUOIHOTEKE
y4eOHO-METOIMYECKUX MAaTEPUAIIOB JUIsl 0OIIEro U MpoQecCHOHATBHOTO 00pa30BaHHUS.
Nudopmanmonnas cuctema "EamHOoe OKHO J0cTyma K 00pa3oBaTelbHBIM pecypcam”
co3mana mo 3akazy DexepasbHOro areHrcTBa mo ooOpazoBanuto B 2005-2008 rr. 'omoBHOU
pazpaboTuuk mpoekta - @DenepalibHOE TOCYAAPCTBEHHOE AaBTOHOMHOE  YUpPEKICHHE
l'ocynapcTBeHHBIM Hay4YHO-MCCIEIOBATENbCKHUM WHCTUTYT MH(MOPMALMOHHBIX TEXHOJOTHHA H
tenekommyHukamuii (PI'AY I'HUU UTT "Undopmuka") www.informika.ru.

JIist caMOCTOSITENIbHOTO To0opa JuTepaTypbl B Oubmuoteke Spl’Y pekomenmyercs
HUCIIOJIB30BAaTh:

1. Tuunbiii ka0uner (http:/lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXHOCTH
noJjiyueHus on-line qoctyna K CMCKY BbIIaHHOM B aBTOMaTU3MPOBAHHOM pPEXHUME JIUTEPATYPBI,
IPOCMOTPa M KOMTUPOBAHMS AJIEKTPOHHBIX BEPCHI U3JaHUN COTPYIHUKOB YHUBEpcuTeTa (yuel. u
METO/1. TTOCOOMS, TEKCTHI KUK u T.1.) it paboThl B «JInuHOM KaOnHETE» HEOOXOAUMO 3alTH
Ha caiiT Hayunoit 6ubaunorexu Spl'Y ¢ mo000ii Touku, uMeronien 1octy B Internet, B IyHKT MEHIO
«DNEKTPOHHBINA KAaTAJIOT»; MPOUTH MPOIEAYPY aBTOPU3AIINH, BEIOPAB BKIIAJIKY «ABTOpH3AIUI», U
3aMOJHHUTH MPEICTABICHHBIC OIS HHPOPMAIUH.

2. DyleKTpOHHAsA OMOJMOTEKA yueOHbIX MaTepuanoB SApl'Y

(http://www .lib.uniyar.ac.ru/opac/bk cat find.php) coxgepxur ©6omnee 2500 mOIHBIX
TEKCTOB Y4eOHbIX M Yy4eOHO-METOJIMYECKHMX MAaTEpHUajOoB IO OCHOBHBIM H3y4aeMbIM
TUCUMIUIMHAM, W3JAaHHBIX B YyHHBepcuTere. JlocTym B ceTH yHHBepcHTETa, JHOO IO
JIOTUHY/TIapOJTIO.

3. DnekTpoHHas KapToTeka « KHUroo0ecneyeHHOCTh)»

(http://www lib.uniyar.ac.ru/opac/bk bookreq find.php) packpeiBaeT y4eOHBIN (OHT
Hay4yHoll OmOnmorexu Spl'Y, mpemocraBiseT ONepaTHBHYIO HMH(OpPMAIMIO O COCTOSHHUU
KHUT000ECTIeYeHHOCTH TUCIUIUIMH OCHOBHOM M JOMOJIHUTENBHON JTUTEPATypPO, a TaKkKe [UKIIa
JUCLUIUIMH M CHEIHMaIbHOCTEH. DIIeKTpoHHas KapToTeka «KHHUroobecneueHHOCTh» JOCTYITHA B
CETH YHHBEpCHUTETa U uepe3 JInuHbIi KaOUHET.



	1. Цели освоения дисциплины
	2. Место дисциплины в структуре ОП бакалавриата
	3. Планируемые результаты обучения по дисциплине, соотнесенные с планируемыми результатами освоения ОП бакалавриата
	4. Объем, структура и содержание дисциплины
	Содержание разделов дисциплины:
	5. Образовательные технологии, используемые при осуществлении образовательного процесса по дисциплине
	6. Перечень информационных технологий, используемых при осуществлении образовательного процесса по дисциплине, включая перечень лицензионного программного обеспечения и информационных справочных систем (при необходимости)
	7. Перечень основной и дополнительной учебной литературы, ресурсов информационно-телекоммуникационной сети «Интернет», необходимых для освоения дисциплины
	8. Материально-техническая база, необходимая для осуществления образовательного процесса по дисциплине

