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1. Heau u3yyeHHus: AUCHUITUHBI

HGJ'IHMI/I HU3Yy4YCHUA AOUCHUILINHBI «JInneinas anre6pa N aHAJIMTUYCCKas ICOMCTPHA» SABJIAIOTCA:
O3HAKOMIJICHUEC CTYJACHTOB C 0a30BBLIMHM MOHATHSIMH U MCTOdJaMH JIMHEHHOM aJ'IFC6pBI U aHAJUTUYECKOM
TCOMCTPHUHN U HUX MPAKTUYCCKHUM MNPUMCHCHHUCM, HCIIOJIB30BAHUC COOTBCTCTBYIOIICTO MATCMATHYCCKOI'O
arrapara npu pecHuU CTaHAAPTHBIX 3a1a4 HpO(l)eCCHOHaHLHOfI JCATCIIbHOCTH.

2. [lnanupyembie pe3yJibTaThl 00y4eHH s
N3ydeHne MUCUUIIIMHBI HAMPABICHO Ha (OPMHUPOBAHHE Y OOYYAIONIErOCs] CIIOCOOHOCTH peliaTh
cleytoure npopecCHOHAIBHBIE 32/1a9l B COOTBETCTBUH C TEXHOJIOTHYeCKO 1eSITeJIbHOCTHIO.

PC3yHBTaTOM OCBOCHHA AHUCLHHUIIIMHBI ABJIAIOTCA Cq)OpMI/IpOBaHHBIC y 06yqafomeroc51 CJICayronue

KOMIICTCHIIUU:

Komnerennuu odyuyarmierocsi, popmMupyemMbie B pe3yJibTaTe OCBOCHUS JAUCHHUIIMHBI
(B yacTu, odecneynBaeMoil JUCHUMIUIMHON), U MHIAMKATOPHI UX T0CTHKEHUSI

OIIK-1: Cnoco0eH MCNOJIb30BATH MOJIOKEHUS, 3AaKOHbI M1 METO/IbI eCTECTBEHHBIX HAYK M MaTeMa-|
TUKY JIJIsl pellleHNsl 32124 HHKEHEPHOH esiTeJIbHOCTH
3HATD:
OCHOBBI BBICIIIEH MaTeMaTUKH
YMeTh:
peraTh CTaHIapTHbIC PO(ecCHOHANbHBIE 3a1a4i C MPUMEHEHUEM TIOJIOKEHUH, 3aKOHOB U METOJIOB
CCTCCTBCHHLIX HAYK U MATCMATUKU
Baanern:
IMOJIOKCHHUAMU, 3aKOHAMHU U MCTOAAMU CCTCCTBCHHBIX HAYK U MAaTCMATUKHU JIS1 UCCIICAOBAHUA OGBGKTOB
po¢eCCHOHATBHON IEATETLHOCTH

3. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

TpeOoBanus k nMpeIBapUTEIbHON NMOATOTOBKe 00y4yarouierocsi (mpeamecTBylonue
AUCHHUILUIMHBI, MOAYJIH, TEMbI):

J1J1s1 yCTIENTHOTO OCBOCHMS TUCIMIUIMHBI CTYACHT J0JDKEH UMETh 0a30BYI0 MOJATOTOBKY IO 3JI€MEH-

TapHOI MaTeMaTuKe 1 HHPOPMATUKE B 00bEME IPOrPaMMBbl CPETHEH HIKOJIBI.
IHocaenyromue MCUMIVIMHBI M MPAKTHKH, VIS KOTOPBIX OCBOCHHUE AaHHOM

AUCHMILIMHBI HE00X0AMMO:

b51.0.04 «Bpiciias MaTemMaTHKa

b1.0.07 «®uzuka»

b51.0.12 «TeopeTndeckre OCHOBBI SJICKTPOTEXHHUKI»

b51.0.15 «Teopust BeposTHOCTEH ¥ MaTeMaTHYECKasi CTATUCTUKAY

b51.0.29 «OcHOBBI TEOPUH JIEKTPOMArHUTHBIX MOJIEH M BOJIHY

b1.0.26 «AHanu3 ciry4ailHbIX MPOIECCOBY

SO~ WINIE

4. CTpyKTYypa U cofep:KaHMe JUCHUILTHHBI

4.1 Ounas ¢opma o0yueHus, 4 rona (Bcero 144 yaca, KOHTAaKTHOIH padoThl 54 yaca)

Kon Bun | Kon. | Komme-
Tema 1 KpaTKoe coepKaHUE 3aHITHUS
3aH. 3aH. |4acoOB | TEHIINHU

YMHO

Kype 1, Cemectp 1

Monayas 1. JInneiinas ajaredopa — 48 (24+24) yacos

1.1. Jlexyusa 1. Mampuywvl u onpederumenu Jlek. 2 OIIK-1 | JI1.1
OmnpezeneHre 1 OCHOBHBIE BUJIbI MAaTpHIL, apupMeTnde-
CKHe BEKTOpHI. MIHBEpCHH M ONpe/eIICHue ONpeelInTe-




7S KBaJpaTHON MaTpullbl. POpMyIbl Al BBIUUCICHUS
onpenenuteneit 1, 2 u 3 nopsaka. Teopema pasznoxeHus
OTpeNenuTeNsl Mo CTpoke win croydiy. CBoicTBa
onpenenureneil. Meron Kpamepa pelieHus cucteM Ju-
HelHbIX ypaBHeHu (CJ1Y).

1.2.

Jlexyus 2. Ancebpauueckue oeticmeus HA0 Mampuyamu
u 0bpaweHue mampuy

AnreOpanueckue AeWCTBUS HaJ MaTPULIAMU M UX CBOU-
ctBa. OmnpenerieHne 0OpaTHON MaTpPHUIIBl M €€ CBOWCTBA.
Kputepuii obpatumoct u popmyna obpaTHONH MaTpu-
1pl. Crioco0 oOpameHust MaTpyIl ¢ MOMOIIBIO JIEMEH-
TapHbIX TpeoOpa3oBanuii cTpok. [IpeoOpazoBanus
Kopnana-I'aycca. Marpuussiii metog pemenus CJIY.

Jlexk.

OIlK-1

J1.1

1.3.

IIpakmuueckoe 3anamue I. Onpederumenu keadpam-
HbIX Mampuy

Brruucnenue onpenenureneit 2 u 3 nopsiaka no ¢popmy-
naM. Beraucienue onpenenuTenei CTapiuux MOPSAKOB
Mo cBoicTBaM. lcmonb3oBaHue TaOJIUYHBIX MPOIIECCO-
pos LibreOffice Calc u MS Office Excel ans Berumcie-
HUs OIpEeNenuTeNel. YpaBHEHHsT M HEPaBEHCTBA C
ONPEIECTUTENSIMU.

113

OIlK-1

J1.1
J2.1

1.4.

IIpakmuueckoe 3anamue 2. Memoo Kpavepa
Pemenue CJIY ¢ 2-3 HeusBecTHBIMU MeToA0M Kpamepa.
Hcnonb3oBanue TabauuHbIx mporeccopoB LibreOffice
Calc u MS Office Excel npu pemenun CJIY.

113

OIlK-1

J1.1
J2.1

1.5.

Ipakxmuueckoe s3anamue 3. Aneebpauyeckue Oelucmeust
HAO Mampuyamu

Brruucnenue anreOpanyeckux BBIPAKEHHNA C MaTpHIa-
Mu. MHOTO4IeHBI OT MaTpull. Mcronp3oBaHnue TadIny-
HbIX nponeccopos LibreOffice Calc u MS Office Excel
JUISl OTIepaniid HaJl MaTPHUIIAMHU.

113

OIlK-1

J1.1

1.6.

IIpakxmuueckoe 3anamue 4. Obpawenue mampuy
Brruucnenue oOpatHbix MaTpuil 2-3 mopsaka mo ¢op-
MyJie 0OpaTHON MaTpuIlbl. Beruucienue oOpaTHBIX MaT-
PHI] CTapIIUX MOPSAKOB C MOMOINIbIO MpeoOpa3zoBaHUil
Kopnana-T'aycca. Pemmenune CJIY ¢ 2-3 Heu3BeCTHbIMU
MaTpUYHBIM MeTOJOM. Vcmonb3oBaHue TaOIUYHBIX
nporeccopoB LibreOffice Calc u MS Office Excel npu
obpamennu matpuil 1 pemenun CJIY.

113

OIlK-1

J1.1

1.7.

Jexyusa 3. Pane mampuysvl, ucciedosanue u Kiaccugu-
kayusa CJIY ¢ nomowvto panea

Omnpenenenne 0a3MCHOIO MHUHOpPAa M paHra MaTpHULIBIL.
Teopema 00 wuHBapuaHTHOCTH panra. CTyneHyaras
dbopMa MaTpHIIBl U MPAKTHYECKUN CIIOCOO BBIYUCIICHUS
panra. Teopema Kponekepa-Kanennu u knaccuduxanms
CJIY.

Jlexk.

OIlK-1

J1.1

1.8.

IIpakmuueckoe 3anamue 5. Pane mampuyboi
Bbruncnenue paHra MaTpulibl ¢ HOMOUIbIO Ipeodpazo-
Banuii XKopnana-I'aycca. [IpoBepka nuHEWHON 3aBHUCH-
MOCTH apU(PMETHUECKUX BEKTOPOB.

I13

OIIK-1

J1.1

1.9.

Ipaxmuueckoe zauamue 6. Pewenue CJIY memodom
JKopoana-I aycca

I13

OIIK-1

J1.1




HopmanbHas cryneHuartas popMa MaTpullbl U pelIeHHe
npou3BoabHbIX CJIY Meronom JKopnpana-I'aycca.

1.10.

./]67('141/{}1 4. Dnemenmot cneKmpaﬂbHod meopuu
OmnpeneneHre COOCTBEHHBIX YHCEN M BEKTOPOB KBa-
paTHOW MaTpuIbl. XapaKTepPUCTUYECKOE YpPAaBHEHUE U
AJITOPUTM BBIYHCIICHHUA COGCTBGHHBIX YUCCII U BCKTOPOB
Matpuilsl. Tect pyOexxHoro KoHTposs Nel.

Jlek.

OIIK-1

J1.1

1.11.

Ipaxkmuueckoe zanamue 7. Cobcmeenuble Yucia u 6ex-
mopul KeadpamHod mampuuvl

Brruncienne cOOCTBEHHBIX YHCET U BEKTOPOB KBaJpat-
HOW MATPHIIBI.

113

OIIK-1

J1.1

1.12.

Hpaxkmuueckoe 3anamue 8. Konmpoavras paboma Nel

113

OIIK-1

J1.1
J12.1

1.13.

OCHOBBI TEOPUU JIMHEHHBIX TPOCTPAHCTB:

1) onipenerieHrie ¥ OPUMEPHI  JIUHEHHBIX  TPO-
CTPAHCTB,

2) TMHEeWHasl 3aBUCUMOCTh U HE3aBUCHMOCTD BEKTO-
POB JIMHEMHOTO NIPOCTPAHCTBA,

3) ocToB, 0a3snCc W Pa3sMEPHOCTh JMHEHHOrO IPO-
CTPAHCTBA,

4) koopaAMHATHEI BEKTOpa B 0Oasuce W MaTpHIia mepe-
X0J1a,

5) moAnpOCTPaHCTBO U JIMHEIHAs 000104Ka,

6) byHIaMeHTaIbHAs CHCTEMA PEIICHHIA.

CPC

12

OIIK-1

J1.1
J3.2
J3.3

1.14.

BeinonHenne KOHTPONBbHOM pPabOTHl MO JUCLHUIUIMHE
«Jlunelinas anreOpa W aHATUTHYECKAs: TeOMEeTpus (3a-
nanue Nel).

CPC

OIIK-1

J1.1
J2.1
JI3.1

1.15.

[TonroroBka K pyOexHOMY KOHTPOJIIO.

CPC

OIlK-1

J1.1
JI2.1

Mopayasb 2. AHaauTH4eckas reomerpus — 60

(30+30) yacos

2.1.

Jexkyusi 5. Koopounamsl _u _ckaisapuoe npouszeeoeHue
6EKMOPOB

[Tpoekmusi BEKTOpa HAa OCh, KOOPIMHATHI F€OMETpUYE-
CKOTO BEKTOpa M HMX CBoMcTBa. CKaJIIpHOE TPOU3BEIC-
HUE TEOMETPHUYCCKUX BEKTOPOB: OIPEIEICHUE, CBOW-
CTBa, TeOpeMa B KOOpIWHATAaX, MPHIOKCHHUS B TECOMET-
pHH.

Jlek.

OIIK-1

J1.1

2.2.

Hpaxmuttecxoe sanamue 9. KOOD@L[HGMbl 6EKNMOpoe6
I[CJIGHI/IG OTpC3Ka B 3aJaHHOM OTHOLICHUMU. Brruucne-
HUE IIEHTpa THKECTH OJHOPOIHON TPEYTrOJbHOW IIa-
ctunbl. [IpoBepka KOJUIMHEAPHOCTH BEKTOPOB U 0OpaT-
HBIE 3aJ1a4H.

I13

OIIK-1

J1.1
J12.1

2.3.

Ipaxkmuueckoe sansmue 10. Cransiproe npouszsedenue
6EKMOPO8

Brruncnenue yria Mexay BeKTOpaMu. Beraucienue yr-
JIOB B TpeyroyibHUKaX. [IpoBepka MmeprneHIuKyITPHOCTH
BEKTOPOB U 00paTHBIEC 334a4H.

113

OIlK-1

J1.1
J2.1

2.4.

Jlexyusi 6. Bexmopnoe u cmewannoe npousgedeHue
8eKMoOpos

BekropHoe mpowu3BelneHHE TEOMETPHYECKUX BEKTOPOB:
olpesielIeHne, CBOCTBA, TeopeMa B KOOpPAWHATAX, MPH-

JIOXKCHUAA B TCOMCTpPHH. CMeniagHoe IIPOMU3BCACHUC

Jlek.

OIIK-1

J1.1




re€OMETPUUYECKHUX BEKTOPOB: ONpEJEICHHUE, CBOICTBA,
TeopeMa B KOOPAMHATAX, IPHJIOKEHHS B TCOMETPHH.

2.5.

Ipaxmuueckoe 3anuamue 11. Bekmopuoe npouszeedenue
8EKMOpPO8

BrrunciieHne BEKTOPHOTO MPOU3BEACHUS T€OMETpHUYe-
CKMX BEKTOPOB. BplunciieHHE IUIOmMaAe Mapasieno-
rpaMMOB U TPEYTOJbHUKOB M HUX BBICOT MPHU MOMOIIU
BEKTOPHOTO Tpou3BeneHus. lcmonp3oBanue Ttabmmuy-
ueix mporeccopoB LibreOffice Calc u MS Office Excel
JUIs1 BBIYMCIICHUSI BEKTOPHOT'O MPOU3BEICHMUS.

I13

OIIK-1

J1.1
J12.1

2.6.

Ipaxmuueckoe zanamue 12. Cmewannoe npouszseoenue
6EKMOpPO8

Brruucnenue cMemaHHOro MPOU3BEACHUSI TeOMETpHYe-
CKHX BEKTOpOB. BbrumcieHne o0ObeMOB Mapalijielenu-
MeJI0OB U UpaMua U uX BBICOT. [IpoBepka xomriaHap-
HOCTH TPEX BEKTOPOB M OoOpaTHBIC 3amaun. Vcmomb3o-
Banue TabnuuHbIX mporeccopos LibreOffice Calc u MS
Office Excel ans BbIUMCIICHUS CMENIAHHOTO MPOHU3BE-
JIeHUs.

I13

OIIK-1

J1.1
J12.1

2.7.

Jexyusa 1. Ilpavas na niockocmu

OO0miee ypaBHEHHE MPSIMOM Ha TUIOCKOCTH M CMBICIT €0
kodduimeHToB. PaccTossHUE OT TOYKH 0 MPSIMOW Ha
IJIOCKOCTH. YPAaBHEHMS NPSIMBIX C HAIPaBJISIOMIAM H
HOPMAaJIbHBIM BEKTOPOM. YPaBHEHHs TMPSAMBIX C YTJIO-
BbIM KO3 duirienTom. Hemnonuble ypaBHEHUS HPSAMBIX
Ha TJIOCKOCTH. YTOJ MeXAy npsiMbiMu. Kputepuu kos-
JIMHEAPHOCTH U NMEPIEHIUKYISIPHOCTH MPSMBIX.

Jlek.

OIlK-1

J1.1

2.8.

Ilpakmuueckoe 3anamue 13. [lpamas na niockocmu
Haxoxnenue ypaBHEHUH NPSIMBIX O HAIPaBIISIIOLIEMY
WM HOpMaJibHOMY BekTopy. Haxoxknenue ypaBHeHUNU
MapajuIeJIbHbIX U NMEPIEeHINKYJISIPHBIX NPSIMbIX. Bpranc-
JIEHUE PAaCCTOSIHUSI OT TOUKH J0 MPSMOU MM MEXy Ia-
paJUIEIbHBIMU TPSIMBIMHU. BBIYUCIEHHE YIVIOB MEXAY
npsiMbIMU. [IpoBepka KOJUIMHEApHOCTH M NEPIEHIUKY-
JISIPHOCTH NMPSMBIX U 00paTHBIE 3a/1a4H.

113

OIlK-1

J1.1
J2.1

2.9.

Ipaxkmuueckoe 3anamue 14. Ilpsamvle 6 mpeyeoabHuKax
Ha NA0CKOCHIU.

HaxoxxneHne ypaBHEHUH CTOPOH, MeEIUaH, BBICOT H
OMCCEKTPHUC TPEYTOJbHUKA, €T0 BEPIIUH U JUTHH BBICOT.

113

OIlK-1

J1.1
J2.1

2.10.

Jexyus 8. Ilnockocmub 6 npocmparcmee

O61iee ypaBHEHHE MJIOCKOCTH B MMPOCTPAHCTBE M CMBICI
ero kodddunuentoB. PaccrosiHre OT TOYKH J0 TUIOCKO-
CTU. YpaBHEHUE IUIOCKOCTH C ABYMsI BEKTOPAMHU B HEM.
YpaBHEHME IUIOCKOCTU C HOPMAaJIbHBIM BeKTOpoM. He-
MOJHBIE YPaBHEHUS IUIOCKOCTEH. YTOI MEXKIY IUIOCKO-
ctamMu. Kputepun KOJUTMHEAPHOCTU M MEPHEHIUKYIISp-
HOCTH IJIOCKOCTEH.

Jlexk.

OIlK-1

J1.1

2.11.

Ipaxmuueckoe 3anamue 15. Ilnockocmb 6 npocmpat-
cmee

HaxoxJieHne ypaBHEHHMH IUIOCKOCTEH IO JBYM BEKTO-
paM B IUIOCKOCTH WJIM HOpMajbHOMY BeKTOpy. Haxox-
JICHUE YpaBHEHUH NapaJlJICIbHBIX U NEPICHIUKYJISIPHBIX

113

OIlK-1

J1.1
J12.1




IJIOCKOCTE. BpIUMCIIEHHE pacCTOSIHUS OT TOYKH JI0
TUTIOCKOCTH WJIM MEXIy MapaieNbHBIMHU TUIOCKOCTSIMH.
Brluucnenue UIMH BBICOT TPEYTOJBHON THUPAMUIBI.
Onpenenenre yrioB Mexay IUtockocTsaMu. [IpoBepka
KOJUTMHEAPHOCTH U NIEPTICHANKYJISIPHOCTHU TUIOCKOCTEH U
oOpaTHbIe 3aJa4u.

2.12.

Jlexyus 9. Ilpavas 6 npocmpancmee, KOMOUHAYUY NPsi-
MbIX U NIOCKOCmeU 8 NPOCMPAHCMEe

Kanonnueckue u mapameTpuyeckue ypaBHEHUS MPSIMOM
B IIPOCTPAHCTBE. YTOJI Mexay npsMbiMU. Kpurepun
KOJUIMHEAPHOCTH U MEPHEHAUKYISIPHOCTH MPSIMBbIX.
VYron Mexny npsmMou U miockocTero. Kpurepun xonnu-
HEapHOCTH U NEPIEHIUKYISIPHOCTU MPSAMOM U IIOCKO-
ctu. Tect pyOexHoro Koutposis Ne2.

Jlek.

OIIK-1

J1.1

2.13.

IIpakmuueckoe 3anamue 16. [Ipamasn 6 npocmpancmese
Ilepexo OT KAHOHUYECKUX YPAaBHEHUN MPSIMOU K mapa-
METpUYeCKUM M 00paTHO. HaxokeHue ypaBHEHUN Ma-
paJIIENbHBIX NMPAMBIX. Bbruncinenue yrioB Mexay nps-
MbIMU. [IpoBepka KOJIIMHEAPHOCTH U MEPHEHIAUKYIISAP-
HOCTH NPSIMBIX U 0OpaTHBIE 3a/1a4H.

I13

OIIK-1

J1.1
J12.1

2.14.

IIpakmuueckoe 3anamue 17. Kombunayuu npawvix u
NJI0CKOCIEU 8 NPOCMPAHCINEE

HaxoxneHne ypaBHEHMH NEPHEHAMKYJISIPHBIX MPAMBIX
U IUIOCKOCTEH B INpocTpaHcTBe. HaxoxxaeHue ypaBHe-
HUH IUIOCKOCTEH, MapajuleIbHbIX ABYM 3aJaHHBIM IIps-
MBIM. BpluucieHue yriioB Mexay NpsSIMBIMU U IIIOCKO-
ctamu. [IpoBepka KOUIMHEAPHOCTH M NEPIECHIUKYJIAP-
HOCTH NPSIMBIX U TUNIOCKOCTEH 1 00paTHBIE 3a/1a4H.

I13

OIIK-1

J1.1
J12.1

2.15.

[paxmuueckoe 3anamue 18. Koumpoavuas paboma Ne2

I13

OIIK-1

J1.1
JI2.1

2.16.

[Ipsamas kak mepecedeHue IBYX IIOCKOCTeW. Paccros-
HUE OT TOYKM JI0 IPSIMOU B mpocTpaHCTBe. PaccrosiHue
MEXIy [BYMsS CKpPELIMBAIOIIMMHCA NPSAMBIMH B IIPO-
crpaHcTBe. HaxoxaeHne NpoeKuni TOYKU Ha MIPSMYIO U
IUIOCKOCTh B IIPOCTPAHCTBE.

CPC

OIIK-1

J1.1
J12.1

2.17.

Kpusbie BTOporo mopsiaka (3ymrc, runepdoia, napa-
Oona): ompeneneHus, KaHOHHYECKHE ypaBHEHUS, IKC-
HCHTPHUCHUTECT, HAXOKACHHUC ypaBHeHI/II\/JI KPHBBIX BTOPOIO
NOpsSAKa M3 TEOMETPUYECKUX YCIIOBHH, IPHUBEACHUE
YpaBHEHUsI KPUBOM BTOPOTO MOPSAKA K KAHOHUYECKOMY
BUJIy U €€ IOCTPOCHHE.

CPC

OIlK-1

J1.1
J2.1

2.18.

[ToBepXHOCTH BTOpPOTO TOPSIKA (IIUTMIICOHMI, OTHOIO-
JIOCTHBIN U JIBYTOJIOCTHBIA TUNIEPOOIOUIBI, HILTUIITHYC-
CKHI U TUrepOoInyecKuii mapaboaouibl, KOHYC): KaHO-
HUYECKHE YPABHCHUS M CXCMAaTHUYECKUE H300paKCHHS,
MIPUBE/ICHNE YPABHCHHSI TIOBEPXHOCTH BTOPOTO MOPSIIKA
K KAHOHUYECKOMY BHJIY U €€ IOCTPOCHHE.

CPC

OIlK-1

J1.1
J12.1

2.19.

CocraBiieHHE ypaBHEHMH MOBEPXHOCTEH BpallleHus U
UX ITIOCTPOCHHUE.

CPC

OIlK-1

J1.1
JI2.1

2.20.

BrImonnHeHe KOHTPOJIBHON pPa0OTHI MO JHCHUTUIMHE
«JIuneiinas anre6pa M aHaIUTHYECKas TEOMETpUs» (3a-
nanust Ne2—4).

CPC

10

OIlK-1

J1.1
J12.1
J3.1




2.21. | IloaroTtoBka K pyOoeKHOMY KOHTPOJTIO. CPC| 8 |OIIK-1 | J1.1
J2.1

JKk3amMeH — 36 yacoB

Hroro — 144 gyaca

4.2 3aounasi popma o0yueHnus, 4 roga 8 mecsinieB (Bcero 144 yaca, KOHTaKTHOI pa6oThl 12 ya-
COB)

Ko Bun | Koxn. | Komme-
A TeMa u KpaTKO€ COJECpHKAHUE 3aHATHUS A YMUO

3aH. 3aH. |49aCoOB | TCHIUU

Kypc 1

Monayas 1. JIuneiinas ajareopa — 60 (4+56) yacoB

11, | Jlexyua 1. Mampuywvl u onpederumenu. /eticmsus nao | Jlek. 2 | OIIK-1 | JI1.1
mampuyamu. MemoObl _pewieHuss cucmem JUHEUHbIX
vpasuenui (CJ1Y)

OmnpeneneHure MaTpUIlbl, KBaapaTHAs U €AMHUYHAS MaT-
puia, apudmernyeckue BeKTopsl. Onpenenurenu 1, 2 u
3 mopsnaka. Teopema pas3noXeHHs] OMpENeTUTeNs o
ctpoke unu crondiy. Meron Kpamepa pemenust CIIY.
YMHO)eHue u obpaieHne marpull. Kpurepuit oopatu-
MoctH M (opmyrna oOpaTHOH MarpuIbl. MaTpHYHBIHA
Meron pemienust CJIY.

1.2. | IIpaxmuueckoe 3ansamue 1. Pewenue CJIY 113 2 | OIIK-1 | JI1.1
Pemenne CJIY c 2-3 HensBecTHbIMU MeTos10M Kpamepa J12.1
U MaTpUYHbIM MeTojoM. Vcmosnp3oBaHue TaOIUYHBIX
nporieccopos LibreOffice Calc u MS Office Excel mns
pEILICHHS CUCTEM JIMHEHHBIX YPAaBHEHUM.

1.3. | MuBepcum u ompenenenue ompenenurens kBaapataoit | CPC | 6 | OIIK-1 | JII.1
MAaTpHUIlbl MPOU3BOILHOIO nopsaaka. CBoiicTBa omnpene-
auTernei. BeluMciieHne ompeaesuTenei CTapliux Io-
PSAJIKOB TTO CBOMCTBAM.

1.4. Brruucnenue anrebpanyeckux BbipaxeHuid ¢ marpuna- | CPC 4 | OIIK-1 | JIl.1
Mu. MHOTrO4IeHbI OT MaTpull. Mcronp3oBaHue TadIny-
HbIX npoueccopos LibreOffice Calc u MS Office Excel
JUIs ollepaurii HaJl MaTPULIAMHU.

15. Croco6 oOparrennst MaTpuil ¢ momomeio dmementap- | CPC 6 |OIK-1 | JII.1
HBIX MpeoOpazoBaHuii cTpok. [Ipeodbpazosanus Kopnaa-
Ha-l'aycca. Mcnonp3oBanue TaOIMYHBIX MPOIECCOPOB
LibreOffice Calc u MS Office Excel nns oOpamenus
MaTpHIL.

1.6. | Onpenenenue OGasucHoro MuHOpa M panra matpunpsl. | CPC | 8 | OIIK-1 | JII.1
Teopema 00 wuHBapuaHTHOCTH paHra. CryneHyaras
¢dbopma MaTpULbl U MPAKTUYECKUH CIIOCOO BBIUMCIICHUS
paHra. BelunciieHue paHra mMaTpuibsl ¢ MOMOUIbIO Ipe-
oOpazoBanuii JKopmana-I'aycca. IlpoBepka nuHEHHOM
3aBHCUMOCTH apHU(PMETHIESCKUX BEKTOPOB.

1.7. | Teopema Kponekepa-Kanennu u knaccupukanus CJIY. | CPC | 8 | OIIK-1 | JII.1
HopmanpHast ctyneHuaras popMa MaTpHIbl U perieHne
npou3BoabHbIX CJIY Meronom JKopnana-I'aycca.

1.8. Omnpenenennie u BbluKcIeHUE coOcTBeHHBIX umcen u | CPC 6 |OIIK-1 | JII.1
BEKTOPOB KBAJIPATHOW MaTPHIIbI.




1.9.

OCHOBBI TEOPHH JIMHEHHBIX TPOCTPAHCTB:

1) onpenerieHrie ¥ OPUMEPHI  JIUHEHHBIX  TPO-

CTPaHCTB,

2) uHelHasi 3aBUCUMOCTh U HE3aBUCHMOCTH BEKTO-
POB JIMHEMHOTO NPOCTPAHCTBA,

3) ocToB, 6a3uc W Pa3MEPHOCTh JUHEHHOIO Mpo-
CTpaHCTBA,

4) KOOpMHATHI BEKTOpa B Oa3uce ¥ MaTpHIla mepe-
X07a,

5) MOAMPOCTPAHCTBO M JIMHEHHAsT 000J10YKa,

6) byHIaMeHTaIbHAs CHCTEMA PEIICHHIA.

CPC

14

OIlK-1

J1.1
J13.2
J3.3

1.10.

BeinonHenne KOHTPOIBbHOM paboOThl MO JAUCLUIUIMHE
«Jlunelinas anreOpa u aHATUTHYECKAs] TeOMETpus (3a-
nanue Nel).

CPC

OIIK-1

J1.1
J2.1
JI3.1

Monayab 2. AHanuTHYecKasi reomerpus — 75 (8+67

qacoB

2.1.

Jlexyus 2. Dnemenmyl 6eKMOpHOU aneedpul
KoopauHatsel 1 KpuTepuil KOJUIMHEAPHOCTH T€OMETPHU-
YeCKUX BEKTOpoB. Moayib BekTopa. CKallsipHOE MpOu3-
BEJICHUE TEOMETPUYECKHX BEKTOPOB: OIpeelieHue,
CBOMCTBa, TEOpEMa B KOOPJIMHATAX, MPUJIOKEHUSI B I'€0-
MeTpuu. BekTopHOe mNpou3BeAeHHE TI'€OMETPUUECKUX
BEKTOPOB: OIpEEIICHHE, CBOMCTBA, TEOpEMa B KOOPAH-
HaTax, MpUiIokeHus B reoMerpuu. CMenIaHHOE MPOU3-
BEJICHUE T'E€OMETPUUECKUX BEKTOPOB: OIpEICIICHHE,
CBOICTBa, TeOpeMa B KOOpAMHATAX, IPUIIOKEHUS B Teo-
METPUH.

Jlek.

OIIK-1

J1.1

2.2.

IIpakxmuueckoe 3anamue 2. Ckansapuoe, 8eKmMOpHOe U
cMewanHoe npouseedenue 8eKnopos

Brruucnenue yria Mexmy BeKTopamu. Beramcienue yr-
JIOB B TpeyroibHUKax. [IpoBepka meprneHAnKyISIPHOCTH
BEKTOPOB M 00OpaTHBIC 3aaui. BrrancieHne BEKTOPHOTO
MIPOM3BEICHUS TEOMETPUUECKIX BEKTOPOB. Beruncnenue
TUIOIIAJICH Mapaie]IorpaMMOB U TPEYTOJIBHUKOB U MX
BBICOT TP TOMOIIM BEKTOPHOTO MpOU3BeACHUs. BbI-
YHCIICHHE CMEUIAHHOTO MPOU3BEACHUS TeOMETPHYECKIX
BEKTOPOB. Bhruucienrne o0beMOB MapajieNieuIe/oB U
MUpaMUI ¥ UX BBICOT. [IpoBepka KOMITTTAaHAPHOCTH TPEX
BEKTOPOB U 00paTHbIe 3a1aun. Mcnonp3oBaHue Ta0mmy-
ueix nporeccopon LibreOffice Calc u MS Office Excel
MIPU HAXOXJICHUU CKaJSPHOTO, BEKTOPHOTO W CMEIIaH-
HOTO TIPOM3BE/ICHUSI.

I13

OIIK-1

J1.1
J12.1

2.3.

Jexyusa 3. Ypaenenus obpazos 1 nopsaoka

OO6miee ypaBHEHHE MPSMON Ha TIJIOCKOCTH M CMBICT €TO
kod¢dunmenToB. PaccTossHue OT TOYKHM 10 TPSIMOW Ha
IJIOCKOCTH. YPaBHEHUS MPSAMBIX C HAIpPaBISIOIUM H
HOPMAaJIbHBIM BEKTOPOM. YPaBHEHUSI HPSIMBIX C YTJIO-
BbIM KO3 ¢unmeHToM. HemonHblie ypaBHEHUS MPSIMBIX
Ha IJIOCKOCTH. YTOJI MexXay npsiMbiMu. Kputepun kos-
JUHEApHOCTH M MEepHEeHANKYIIpHOCTH NpsiMbix. OOiee
ypaBHEHUE IUIOCKOCTH B IPOCTPAHCTBE M CMBICI €r0
kod(durmentoB. PaccTossHe OT TOYKH 70 TIIIOCKOCTH.
YpaBHEHHE IIJIOCKOCTM C JBYMs BEKTOpaMHM B HEW.

Jlek.

OIIK-1

J1.1




YpaBHEHHE IUIOCKOCTH C HOPMaJIbHBIM BeKTOpOM. He-
IIOJIHBIE YPABHEHHUS IIJIOCKOCTEH. YTOI MEXKAY IIOCKO-
cTAMU. Kpurepun KOJUIMHEApHOCTH M NMEPHEHIUKYIISAP-
HOCTH I1ockocTedl. KaHoHMYeckue u napameTpuyeckue
YpaBHEHHUs NPSAMON B MPOCTPAHCTBE. YTOI MEXAY Ips-
MbIMH. KpuTepnn KoJIMHEApHOCTH M NEPIEHIUKYJISAP-
HOCTH TPSAMBIX. YTOJI MEXAY NPSAMOA U IUIOCKOCTBIO.
Kpurepun KOIIMHEAPHOCTH M TNEPHEHAMUKYJISIPHOCTH
IIPSIMOM U TNIOCKOCTH.

2.4.

IIpakmuyeckoe 3awamue 3.  YpasHeHus npamvix_u
niockocmeu

HaxoxneHne ypaBHEHHMI NPSMBIX IO HANpPaBIAIOLIEMY
WIM HOpMaJbHOMY BekTOpy. HaxoxneHue ypaBHEHHU
CTOPOH, MeJIMaH, BBICOT U OMCCEKTpPHC TPEyroJIbHUKA,
€ro BEpIIMH W JIUH BbICOT. Haxoxknenwe ypaBHEHUH
IUIOCKOCTEH IO JBYM BEKTOpaM B IUIOCKOCTH WMJIM HOp-
MaJIbHOMY BEKTOpYy. BrplumcieHue MIMH BBICOT Tpe-
yYroJIbHOM mnupamuzabl. HaxoxneHue ypaBHEHUU niep-
NEHIUKYJSPHBIX INPSAMBIX M IUIOCKOCTEH B INPOCTPAH-
crBe. HaxoxneHue ypaBHEHHU IUIOCKOCTEH, Napai-
JIEIBHBIX ABYM 33JJaHHBIM IPSIMBbIM.

I13

OIIK-1

J1.1
J2.1

2.5.

HaxoxJeHne ypaBHEHUH IapajuIe/IbHBIX U IEPICHIM-
KyJSIDHBIX IpPSMBIX Ha IUIOCKOCTH. Bprumcienue pac-
CTOSIHUS OT TOYKM [0 HPSAMON WM MEXAY Iapalljieiib-
HBIMH TPSAMBIMH. BBIUKCICHNE YIIIOB MEKIY NPSMBIMHU.
IIpoBepka KOJUIMHEAPHOCTH W IEPHEHIUKYISAPHOCTH
IpsIMBIX M 0OpaTHBIE 3aJJa4H.

CPC

OIIK-1

J1.1
J2.1

2.6.

HaxoxJeHne ypaBHEHUH NapajuIC/IbHBIX U IEPICHIM-
KYJISIPHBIX IUIOCKOCTEH. BbIuMclieHHME pacCTOSAHUS OT
TOYKM [0 IUIOCKOCTH WIM MEXAy MapaebHbIMU
IUIOCKOCTSIMHU. BpIUnCIEHHE UIMH BBICOT TPEYTOJbHOU
nupaMuipl. OnpeneneHrue yriioB MEKIy IUIOCKOCTSIMH.
IIpoBepka KOJJIMHEAPHOCTH M MEPIEHIUKYISIPHOCTH
IUIOCKOCTEH 1 00paTHBIE 3a0a4H.

CPC

OIIK-1

J1.1
J2.1

2.1.

Ilepexon OT KAHOHWYECKUX ypPaBHEHUH MPAMOM B MPO-
CTPAHCTBE K NapaMmeTpuyeckuM U obpatHo. Haxoxme-
HUE€ ypaBHEHUU MapajuIeNbHBIX MNPSIMBIX B MPOCTPAH-
cTBe. BprunciieHne yrioB Mexay npsmeiMu. IIposepka
KOJUIMHEAPHOCTU W MEPIEHINUKYJISAPHOCTH NPSIMBIX H
oOpaTHbIE 33a4H.

CPC

OIIK-1

J1.1
J12.1

2.8.

Beruucienue yrioB Mexay NpsIMBIMU U IUIOCKOCTSIMH.
IIpoBepka KOJJIMHEAPHOCTH M MEPHEHIUKYISIPHOCTH
HPSMBIX M IUIOCKOCTEH M 00paTHBIE 3ajauu.

CPC

OIIK-1

J1.1
J12.1

2.9.

IIpsiMas kak nepeceyeHue ABYX IIOockocTeil. Paccros-
HHUE OT TOYKH J0 MPSIMOM B MpocTpaHCcTBE. PaccTosiHue
MEXIy ABYMSI CKPEIIMBAIOLIMMUCS MPSMBIMU B IPO-
cTpaHcTBe. HaxoxaeHrne npoeKuuii TOYKU Ha MPAMYIO U
IJIOCKOCTh B IIPOCTPAHCTBE.

CPC

OIIK-1

J1.1
J2.1

2.10.

Kpusbie BTOporo mopsiaka (3mumnc, runepoOosna, mapa-
0ona): ompeneiaeHHs,, KAaHOHUYECKHUE YPABHEHMs, JKC-
[EHTPUCHUTET, HAXOXK/ICHHE YPAaBHEHUH KPHBBIX BTOPOTO
MOpsIIKA W3 TEOMETPUYECKUX YCIOBHW, IPUBEICHHE

CPC

OIIK-1

J1.1
J2.1
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ypaBHEHHsI KPUBOH BTOPOTO MOPSAIKA K KAHOHUIECKOMY
BUJIY U €€ TIOCTPOCHHUE.
2.11. | IToBepxHOCTH BTOpOrO Topsaka (dmmurcous, omHomno- | CPC 9 |OIIK-1 | JI1.1
JIOCTHBIN U JIBYMOJOCTHBIM TUIIEPOOIOUIBI, AIITUIITHYE- J12.1
CKHI ¥ TUTIepOOTNYECKHA TapaboIou Ibl, KOHYC): KaHO-
HUYECKUE YPABHEHUS M CXEMaTHYECKUE H300pa)KeHus,
MIpUBE/ICHNE YPaBHEHHsI TOBEPXHOCTH BTOPOTO MOPSIIKA
K KAHOHWYECKOMY BHUJY U €€ IOCTPOCHHE.
2.12. | CocraBnenne ypaBHeHUH moBepxHocTe BpamieHuss u | CPC 5 | OIK-1 | JI1.1
UX IOCTPOCHHUE. JI2.1
2.13. | Bemonnenue koHTponbHOW paborel mo mucnumummnae | CPC | 16 | OIIK-1 JI1.1
«JIuneiinas anre6pa ¥ aHAIUTHYECKAsk TEOMETPUD» (3a- J12.1
naaus Ne2—4). JI3.1

JK3aMeH — 9 yacos

HTtoro — 144 yaca

5. YueOHO-MeTOoANYeCKOe U HH(OpMaHOHHOEe o0ecneYeHne AU CUMIIIMHbBI

5.1. PexomeHayemasi JuTeparypa
5.1.1. OcHoBHas JauTepaTypa
Kon ABTOpEI, 3araaBue H3nareancrBo, roal Ko
COCTABUTEJIH
JI1.1 |3abomorckuit |Jluneilinas anrebpa u aHamuTudeckas reomerpus | M: HULL UHOPA-| 31
B.C. (yueOHBII KOMIUIEKC): Yu4eOHOE Ioco0ue M, 2022
5.1.2. JlonoJHUTEJbHAS JIATEPATypa
Kon ABTOpBI, 3arnaBme H3pareabcTBO, Kou.
COCTABUTEJIHU roj
JI2.1 |boprakoBckuii |JluneiiHas anreOpa u ananutuueckas reomerpus. | M: HULl UHOPA-| 52
A.C., IIpakTukyMm: ydebHOE TocoOue, 2-¢ U3 . M 2023
[TanTeneen A.B.
5.1.3. YuebHo-MeToaNYECKOE OGecedeHne /ISl CAMOCTOSATEILHOI PadoThl 00y4arouIerocs
Kox c oéfaT;)lf:éhn 3arnaBue HmaTre(‘;I;CTBO’ Kou.
JI3.1 |[E¢umor C.B. | Meromuveckre ykazaHWs M KOHTpOJbHBIE 3ama- | PocrtoB-Ha-/lony: | O3
HUS TI0 BBITIOJHEHUIO KOHTpONbHON paboTsl 1o | [T CKD® MTYCH,
muctuiuinHe «JIuHeiHas anrebpa W aHaTUTHYIC- 2024
CKasi TECOMETPH»

JI3.2 |[E¢umor C.B. | Meromuueckue ykazaHHs IO camocTosTedbHOH | PoctoB-Ha-/lony: | O3
pabore crtynmeHToB «JImHelHble u eBkIuAoBH | [II] CK® MTYCH,
npocTtpancTBa. Yacts 1» 2023

JI3.3 [Edumor C.B. | Meroanueckne yka3aHHs IO caMOCTOSTENbHOU | PocroB-Ha-/lony: | 33
pabote cryneHTtoB «JIuHeitnple u eBkaupoBH | [ CK® MTYCH,
mpocTpancTBa. YacTs 2» 2024
5.2. DJeKTpOHHBIE 00pa3oBaTebHbIE PeCypChl

A1 |https://znanium.ru/catalog/document?id=399250

32 |https://znanium.ru/read?id=432197

33 https://elib.mtuci.ru/ v ]

JUISL 3apEeTUCTPUPOBAHHBIX MOJIb30BaTeel koprnopaTuBHoW mouTel CKO MTYCHU
5.3. [IporpammHoe oGecnieyeHne
I1.1 |Ilaker Microsoft Office 2010
I1.2 | ITaker LibreOffice

6. MatepuajibHO-TEXHHYECKOE o0ecriedeHne TUCHUNINHBI
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https://znanium.ru/catalog/document?id=399250
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6.1 MTO J1eKnHOHHBIX 3aHATHI

1 ‘ JIeKIMOHHAs ayUTOpHsi, OCHaIIeHHas mpoekTopoM, ITK (HoyTOykoM), SKpaHOM.
6.2 MTO npakTHyecKuXx 3aHATHI

1 | Yuebuble aynuTopuu, 00OpYIAOBAaHHBIE KOMITBIOTEPHOW TEXHUKOW, C BO3MOKHOCTBIO
nojkiroueHus k cetu «MHTepHeT», 1 oOecrieueHHeM JOCTyIa B 3JIEKTPOHHYO HMH(OP-
MaIMOHHO-00pa3oBarenbHy0 cpeny CKO MTYCHU
6.3 MTO py06e:kHbIX KOHTPOJIEH M IK3aMeHOB

1 | YueOnble ayauTopuu, 0O0OpPYJOBaHHbIE KOMIBIOTEPHOM TEXHHUKOH, C BO3MOKHOCTBIO
NOJKIIOUeHus K ceTn «HTepHeT», n oOecrieueHHEeM JOCTyIa B JIEKTPOHHYIO MH(Op-
MallMOHHO-00pa3oBarenbHyto cpexy CKO MTYCHU
6.4 MTO camocTosiTe1bHON PadoThI CTYICHTOB

ITomemieHue A caMOCTOATENBHOW pabOThl 00YYaIOIIUXCs OCHAIIEHO KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceT MHTepHeT um olecriedeHreM
JOCTyNa B 3JEKTPOHHYIO HH(POpMaLMOHHO-0Opa3oBarenbHyo cpeny CKO
MTYCHU

7. OueHoOYHBIC MaTepPHAIbI

OneHouHble MaTEpUabl U IEPEYEHb BUJIOB OLIEHOUHBIX CPEJICTB TEKYILEro KOHTPOJIA U IIPO-
MEXyTOUYHOH aTTecTauu npeacrapieHsl B [Ipunoxenuu 1 k pabodei mporpaMMe JUCITUTIIN-
HBI.

8. MeToanuecKkue PEKOMEHIAUHA MO OCBOCHUIO TUCHUIIJINHBI

MeToauueckne peKOMEHIALNN 10 OCBOCHUIO TUCLUIUIMHEI TpeacTaBiieHsl B [Ipunoxxennn 2 k
paboueii mporpaMme TUCIUITIIHHBI.

9. OcoGeHHOCTH peaM3auMu TUCHHUILIMHBI (MOYJIs1) IPU 00yYeHU
MHBAJIU/IO0B U JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHM 3/10POBbS

Paboyast mporpaMma JUCHUIUIMHBI TP HEOOXOTUMOCTH MOXKET OBITh aJanTupoBaHa JJsl 00yUeHHS
(B TOM umcIe C MPUMEHEHUEM AMCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUH) JIUI] ¢ OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 37I0POBbsl, HHBANUIOB. [y 3TOr0 TpedyeTcs 3asBieHUEe 00yYalOMIUXCS, SBIISIOLIMXCS
JHMLIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS, MHBAINAAMHU, WIN UX 3aKOHHBIX MPEICTaBUTENEH
U PEKOMEHJIAIIMH TICUXO0JIOT0-MEeINKO-TIeJarorniaeckoil komuccuu. IIpu 00ydeHnu Ul ¢ OrpaHnYeHHBIMU
BO3MO’KHOCTSIMH 37J0POBbSl YUUTBIBAIOTCS UX MHAMBHyalIbHbIE IICUXO(du3nueckue ocooeHHoCTH. O0yyde-
HUE MHBAJHMJIOB OCYIIECTBISETCA TaKXKe B COOTBETCTBHM C MHAWBUIYAIbHOM MPOrpaMMol peaduiInTanun
WHBaJUIA (TIPY HAJTMYHUH).

Jlnis Ui ¢ HapylUIeHHeM cllyXa BO3MOXKHO IpeloCTaBlIeHUE yuyeOHOW nH(popMaIy B BU3yaIbHOU
dhopme (KpaTKuii KOHCTICKT JICKIIUIA; TEKCTHI 3aJjaHUH, HalleYaTaHHBIC YBEJIMYECHHBIM MIPU(TOM), HA ayaH-
TOPHBIX 3aHATHSIX JOIMYCKaeTCs MPUCYTCTBUE ACCUCTEHTA, & TAKXKE CYpIONEPEBOAUYMKOB U TH(IOCYPIO-
NIEPEBOTYNKOB.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS B MUCBMEHHOM (Qopme: 00ydarouuiics Much-
MEHHO OTBEYaeT Ha BONPOCHI, TUCbMEHHO BBIMOJIHAET IPAKTUUECKUE 3a1aHHSL.

Hoxknan (pedepar) Takke MOKET OBITh IPEJCTABICH B MUCbMEHHOH (hopMme, IpU 3TOM TpeOOBaHHSA
K COZIEP’KaHHIO OCTAIOTCSA TEMH K€, a TpeOOBaHUS K KaueCTBY M3JI0KEHUs MaTepuaia (MIOHATHOCTb, Kade-
CTBO peuH, B3aWMOJICHCTBHE C ayAUTOPHEH M T. 1I.) 3aMEHSAIOTCS Ha COOTBETCTBYIOIIME TpeOOBaHUS,
IpeabsBIsieMble K MUCbMEHHBIM paboTaM (KauecTBO O(OpPMIIEHUS TE€KCTa M CIMCKA JIUTEPaTypsl, rpa-
MOTHOCTb, HAJIMUME MJUTIOCTPALIMOHHBIX MaTEPHUAJIOB U T.1.).

[TpomesxyTouHas arrecTanus AJs JIUL ¢ HAPYIIECHUSIMHU CIIyXa MPOBOAMUTCSA B MUCBMEHHOM (Qopme,
IIPU 3TOM HCHOJIB3YIOTCS 00IIMe KpUTEpHH olleHuBaHMs. [Ipn HeoOXOAMMOCTH BpeMs MOATOTOBKH K OT-
BETY MOKET OBITh YBEIMUYEHO.
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Jlnist I ¢ HapyIIeHWeM 3pEHHUs IOy CKAeTCsl ayIMalIbHOE TPEIOCTaBICHNE NH(POPMAIINH, a TAKXKe
UCIOJIb30BAHUE HA AyJAUTOPHBIX 3aHATHSX 3BYKO3AMUCBIBAIOLUIMX YCTPOUCTB (IUKTO(OHOB M T.1.). [o-
ITyCKAeTCsl MPUCYTCTBUE HA 3aHATHIX aCCUCTEHTA (IIOMOIIHUKA), OKa3bIBAIOIIETO 00yYaroUMMCs HE00XO0-
JTUMYIO TEXHUUYECKYIO TOMOIIIb.

Texymuii KOHTPOJIb YCTIEBAEMOCTH OCYIIECTBIISICTCS B YCTHOM (hopme.

[Tpu npoBeeHUN MPOMEXKYTOYHOM aTTECTAllMU IS JIMI] C HApyIIEHUEM 3pEHUsI TECTUPOBAHUE MO-
XKET ObITh 3aMEHEHO Ha YCTHOE co0eceJ0BaHuE TI0 BOIPOCaM.

Jis aun ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMHU  3/I0POBbS, HMEIOIIMX HApPYLIEHHUS OIOPHO-
JIBUTATEJIbHOTO amrmapaTa, Ha ayJUTOPHBIX 3aHATUSAX, a TaKXKe IpU MPOBEAECHUU IMPOLEAYp TEKYIIETo
KOHTPOJISI yCIIEBAEMOCTH U TNPOMEXYTOYHOM aTTeCTallMM MOTYT OBITh MpPEIOCTaBIE€Hbl HEOOXOIUMbIE
TEXHUYECKUE CpPEeACTBA (MEPCOHAJIBHBIA KOMIBIOTEP, HOYTOYK WJIM JAPYToM TaJKeT); IOIMyCKaeTcs Mpu-
CYTCTBHE aCCHCTEHTa (aCCHCTEHTOB), OKa3bIBAIOIIEr0 OO0YYaromUMCs HEOOXOAMMYIO TEXHHYECKYIO TO-
MOIlIb (3aHATh pabouee MeCTo, MePeABUTaThCs M0 ayIUTOPUH, IPOUUTATD 3aaHuEe, 0QOPMUThH OTBET, 00-
IIaThCS C MPET0/IaBaTeNIeM).

10. lonosiHeHus1 M u3MeHeHus B PaGoueil nporpamme

Jluer akTyanu3zanuu padoyeii mporpaMMspl AUCHUTLIHHBI
b1.0.05 «J/Iuneiinas ajredpa v aHAJIMTHYECKAS TeOMETPUSA»
s ucnosib3oBanus B 20 /20 yueOHOM roay

Yr1Bepxaaro
3am. qupekropa mo YP

« » 20 1.

Hampasnenue: 11.03.02 MadOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3H
[Ipoduns: 3anuneHHbe UHOOKOMMYHHUKAIIMOHHBIE CUCTEMBI
®dopmbl 00yUeHUS: OYHASL, 3209HAS

(Bo3mooicHbl criedyrouue 6apuanmol):

a) PaGouas mporpamma aeiicTByer 6€3 U3MEHEHHI.
0) B paGouyro mporpaMMmy BHOCATCS CIEAYIOIINE H3MECHCHHUS

Pazpaboruuk (u):

(®UO, yueHas cTerneHb, y4eHOE 3BaHUE)
« » 20 T

PaGouast mporpamMmma nepecMoTpeHa u o00peHa Ha 3acelanuu Kadeapsbl

[TpoTokon Ne OT «__ » 20 r.

3aBeyromnuit kadeapoit
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IMTPUJIOXXEHUE 1

OueHouyHble MaTepHAJIbI AJIS1 IPOBEICHUA TEKYLero KOHTPOJIA U MPOMEKYTOYHOM
aTTecTalluy 1o JUCHHUILINHE

1. OueHo4HbIe MaTepHUAJIbI IJIS1 IPOBEAEHHUS MPOMEKYTOUYHON aTTeCTAIMH MO TUCUUILINHE
1.1 Illxaj1a oneHMBAHUS KOMIIETCHIINI

Onenka

YpoBeHb 0CBOCHMS
KOMIIETeHIIUH

Kpurtepun ouennBanus

«OtnnyHO»

Bricokuii ypoBeHb

OO0yJaromuiicss TOKa3bIBa€T BCECTOPOHHEE,
CUCTEeMAaTUYECKOE U IIyOOKOe 3HAaHHE OCHOB-
HOTO U JIOTIOJIHUTEIBHOTO y4eOHOr0 MaTepH-
aja, yMceT CBO60,Z[HO BBITIOJIHATH 3adaHHA,
MPelyCMOTPEHHBIE MPOrPaMMOii; yCBOMI OC-
HOBHYIO U 3HAKOM C I[OHOJIHPITCJII:HOﬁ PCKO-
MEHJIOBAaHHOHW JIUTEPATypOH; MOXKET OOBsC-
HUTHb B3aMMOCBS3b OCHOBHBIX HOHATHHU AdUcC-
LUUIUITMHBI B UX 3HAUYEHUU JJIS MOCIeayomei
poecCHOHALHON e TEIIbHOCTH; MIPOSIBIIS-
€T TBOpPYECKHE CIIOCOOHOCTH B MOHHMAaHUH,
HU3JI0KEHUU U HUCIIOJIB30BaHUHN y‘-ICGHOFO Ma-
TepHana.

«Xopouio»

[ToBbI1IEHHBINA YPOBEHB

OOy4aromuiicss TMOKa3bIBaCT JOCTATOYHBIM
YPOBCHb 3HAaHWUN B TpeieiaXx OCHOBHOI'O
y4eOHOro Marepuana, 0e3 CyIIeCTBEHHBIX
OMKMOOK BBIMOJHACT TPEAYCMOTPECHHBIC B
nporpamMMe 3ajlaHus; YCBOWJ OCHOBHYIO JIH-
TepaTypy, PEKOMEHIIOBAHHYIO B MPOTpaMME;
CIOCOOEH 0OBSCHUTH B3aMMOCBS3b OCHOBHBIX
MOHATUI TUCIUILTUHBI IPU JOTTOTHUTEIHHBIX
BOMpocax mpenojaasarens. Jlomyckaer Hecy-
IIECTBEHHBIE  IOTPEIIHOCTH B  OTBETax,
yCTpaHsieT ux 0€3 MOMOIIH PEernoIaBaTeIs.

((YI[OBJ'IGTBOpI/ITeJ'ILHO»

[Toporoselii ypoBeHb

OOyuaronuiics MOKa3blBA€T 3HAHUS OCHOB-
HOTO y4eOHOTO Marepuaja B MHHUMAJIbHOM
00beMe, HEOOXOOMMOM I JajbHeHIIei
y4eObl; CIpaBIsETCS C BBINIOJIHEHUEM 3ajia-
HUH, NpPeIyCMOTPEHHBIX MPOrpaMMOH, J0-
MycKast IPH 3TOM OOJIBIIIOE KOJIUYECTBO He-
NPUHIUIHAIBHBIX OIHMOOK; 3HAKOM C OCHOB-
HOM JIMTEpaTypod, PEKOMEHJIOBAHHOM IIPO-
rpamMmoii. JlomyckaeT CyILIECTBEHHBIE I10-
IPEUIHOCTH B OTBETAX, HO 00JagaeT HeoOXo-
IVUMBIMH 3HaHUSAMHU JUISI MX YCTPAHEHUsS IMOJ
PYKOBOJICTBOM IIPEIOIaBaTelIsl.

((Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO»

MuHuUMaNIBHBIA YPOBEHb
HE JOCTUTHYT

OOyuarouuiics oOHapyXHBaeT NpoOensl B
3HAHUAX OCHOBHOIO Y4YeOHOTO MaTepuaia,
JOMyCKaeT MPUHIMITHAIBHBIE OIMINOKH B BBI-
MOJTHEHUN TPEAYCMOTPEHHBIX TPOTPAMMOM
3aJlaHui, HE 3HAKOM C PEKOMEH/I0BaHHOM JIH-
TepaTypol, HE MOXKET HCIPABUTH JOIyIIEH-
Hble omnOku. Kak mpaBuiio, oneHka «HEy0-
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TCJIBbHBIX

BJIETBOPUTEIILHO» CTAaBUTCS OOyYarOIIuMCs,
KOTOpBhIE HE MOTYT MPOJOJIKHUTH OOydeHHE
WIM TPUCTYIUTh K MPOPECCHOHATBHON Jes-
TEJIHHOCTHU M0 OKOHYAHUH By3a 0e3 IOTOJIHU-
3aHATHI TI0 COOTBETCTBYIOIICH
JTUCIUILINHE.

1.2 HOKa3aTe.TII/I, KPUTEPHUHA U HIKAJBI ONCHUBAHUA KOMIIeTeHI U

Tloka3zarenu KOMIIETEHIIUNA

Kpurepun onenuBanus

Ixama oneHUBaHUA
(B Oamiax)

OIIK-1: Cnoco0eH MCIOJIB30BATh MOJIOKEHHS, 3AKOHbI M MeTOJAbl €CTeCTBEHHbIX HAYK W
MATEeMATHKH [IJIsl pellleHHs] 32/1a4 HH/KEHEPHO /1esiTeJIbHOCTH

3HaTEh:

OCHOBBI BBICIIICHT MATEMaTHUKHA

Tect Nel

Mogyns 1

0+20
«HeynoBneTBoputenbao» — 0-7
«Y noBnerBoputenabHo» — 8-11
«Xopomoy» — 12-15
«Otmuno» — 16-20

Tect No2

Monayns 2

0+20

«HeynosnerBopurensuo» — 0-8
«Y noBnerBoputenbHO» — 9-12
«Xopormro» — 13-16
«Otmuanoy — 17-20

VYMeTh:

pemaTh cTaHaapTHbIE mpodec-
CHOHAJIbHBIC 3aJla4dl C TIPUMeE-
HEHHEM TIOJIOKCHMI, 3aKOHOB
1 METOJIOB €CTECTBEHHBIX HAyK
Y MaTeMaTUKH

Konrponbnas padora Nel

Monys 1

0+15

«HeynosnerBopurensuo» — 0-5
«Y IOBIIETBOPUTEIIHHO» — 6-8
«Xopomoy» — 9-11

«Otmmgano» — 12-15

KonTponbnas padora Ne2

Mopyns 2

0+15

«HeynosneTBoputenbao» — 0-5
«Y IOBJIETBOPUTEIHHOY» — 6-8
«Xopomoy» — 9-11

«Ot1mnuno» — 12-15

Bnaners:

IIOJIOKCHUAMU, 3aKOHaAaMHu WU
METOJaMH E€CTECTBEHHBIX HayK
U MaT€MaTUuKu OJIs1 UCCIIEA0BaA-
HUA OOBEKTOB  TMpodeccuo-
HAJIHOW JCATEIIBHOCTH

Konrponbnas padora Nel

Mopyns 1

0+15

«HeynosnerBopurensuo» — 0-5
«Y IOBIIETBOPUTEIBHO» — 6-8
«Xopomo» — 9-11

«Otimmaao» — 12-15

Konrponsnas padora Ne2

Monyns 2

0+15

«HeynosnerBopurensuo» — 0-5
«Y IOBIIETBOPUTEIIBHO» — 6-8
«Xopomoy» — 9-11
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«Otimmaao» — 12-15

DK3aMeH 0+100

«HeynosnerBopurensuo» — 0-40
«Y nosnerBoputenbHO» — 41-60
«Xopomo» — 61-80

«Ot1nmuno» — 81-100

1.3 OueHouHble MaTepuajbl: TANMMOBbIC KOHTPOJIbHBIEC 3aIaHUsl, HHbIC MaTEPHUAJIbI

1.3.1 OneHo4HbIe MaTEPHAJIBbI TEKYILET0 KOHTPOJIA 1JIsl 04HOM (opMBbI 00yUeHuUst

Moayas 1 (50 6ani10B):

Monynb conepKut 4 NTEKIMOHHBIX U 8 MPAaKTUYECKUX 3aHITHIA, HA TIOCIEAHEM U3 KOTOPBIX JacTCs
KOHTpoJibHast paboTta Nel. 3HaHME JIEKIIMOHHOTO MaTepHasia OLIEHUBAETCS ¢ MOMOIIbI0 Tecta Nel,
cocrosimiero u3 10 BOIPocoB, MAaKCUMAIBHOE KOJIMYECTBO OAIIOB 3a TecT cocraBisieT 20. Makcu-
MaJbHOE KOJIMYECTBO OAJIOB 3a KOHTPOIbHYIO padoTy Nel coctaBmsier 30. Obmee MakCUMaIbHOE
KOJINYECTBO 0aJlIoB 3a MOAyJb 1 cocrasiser 50.

1) Tecmoswtit konmpons Nl (OITK-1):

1. (Be1OepuTe 0MH BapuaHT oTrBeTa) Omnpenenurenem ooIagaer ...
1) mobas MmaTpura 2) mo0as KBaapaTHas MaTpHIlA
3) TonbKO KBaJpaTHas MaTpuLa 2 WiK 3 mopsaka 4) mo0ast HeHyJIeBask MaTpHIA

2. (BbIOepUTE BapHAHTHI COTJIACHO TEKCTY 3a/laHusl) Y CTAHOBUTE COOTBETCTBUE MEXY BHIOM MarT-
pHILIBI ¥ TaOTUTICH.
1) BepxHss TpeyrojabHas 2) nuaroHaabHas 3) eauHUYHas

1 0 O 1 1 1 2 0 0 1 0 O 5 =2 0
A) (0 1 0) B) (1 1 1) ) (O 5 0 ) D) (4 6 0) E) (O 7 4)
0 0 1 1 1 1 0 0 —4 5 -3 2 0 0 -1

3. (BeiOepute oaMH BapuaHT oTBeTa) Ecmu A:(_l 1), B:(l), torga matpunia C=AB umeer

0 4 2
b(d) 2@ 9 sa v

4. (BbIOEpHTE HECKOJBKO BapHaHTOB OoTBeTa) Omnepaius Npou3BeaeHHsS MaTPUI] MPaBHIBLHO OIpe-
JieNieHa Ul YMHOKEHUS BUJA ...

1) 2)
2 0 6)(1 2 1 2
baifles) @)
4 2 1)0 3 0 3

3) 4)
1 2)y(3 5 1 2
: (2 -1
0 3)15 4 0 3
5. (BeiOepuTe ogmH BapuaHT oTBeTa) Jlansl Mmatpubl A pasmeprocTr 3X5 u B pasmepHocT 5X3.

[Tpoussenenue AB nmeer pasmepHOCTS. ..
1) 3x3  2)3x5 3)5x3  4)5x5

BUI..
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(-1 2 1 _
6. (BBIOEpUTE OJUH BapuaHT oTBeTa) Ecnmu A—( 4 _5), B—( 0 2 ), to marpunia C=2A+B

UMECCT BUJ. ..
D T 2G 2 3@ ) a6 D)

7. (BBeauTe OTBET) BBIUmciuTe cymMMy 3J€MEHTOB TiepBoro croiiomna marpuisl C=2A-3B, ecin

2 -3 4 5 3 -1¢6
A=(1 -2 3| EBE=|-7 -19 12
-3 16 5 4 2 0

_(3 1 _(5 2
8. (BpIOEpHUTE OJIMH BapUaHT OTBETA) 3a/laHbl MATPHIIBI A = ( 0 2) uB= ( 1 4) . Torna permre-

HUEM MaTpu4HOro ypaBHeHus A+X=B sBusercs ...
-2 1 2 1 -2 -1 2 -1
1) ( 3 0) 2) (1 2) 3) (—1 —2) 4) (—1 2 )
9. (BbIOECpHUTE BapUAHTHI COTTIACHO TEKCTY 3a/laHusl) Y CTAHOBUTE COOTBETCTBHE MEXKy MAaTPULIAMH
U TPAHCIIOHUPOBAHHBIMU K HUM

4 1 2 -3 1
1)(_22 i (5)) 2)(3 5) 3)(0 1 4)

0 -2 5 =2 2
5 0 2 2 0 5 -2 2 -2 3
A) (—2 ~1 —3) B) <—3 ~1 —2) C)<3 1) D)<5 z) B (771 °)
2 4 1 1 4 2 5 0 1 0

-2 3 1
10. (BBemuTe 0TBET) MHUHOp 2JIeMEHTA (1, MaTPUILl A= < 4 5 0) paBeH....
-3 1 2

11. (BeIOepuTe 0OAMH BapuaHT oTBeTa) OnpenenuTenb ﬁ _32| paBeH...
1) -1 2)-7 3)3 4)7

1 2 3
12. (BBeaute otBeT) Jlana matpuna A = (—2 1 —3>. Torma anrebpandeckoe JOMOTHEHUE dJIe-
1 3 2
MEHTA (5, PAaBHO ...
-2 1 1
13. (BBenute otBeT) Ompenenutens | 3 2 1| pasen...
0 1 0

14. (BeIOEpUTE BapHAHTHI COTJIACHO TEKCTY 3aJaHus) Y CTAaHOBUTE COOTBETCTBUE MEXKIY CUCTEMOM
JIMHEWHBIX YPAaBHEHUH U €€ PaCIIMPEHHOW MaTpUIIEH.

1) 2) 3)
+ = - + = - + -3 =
Xt 3, 2):1 X, 3, X, tx, 3=0,
—x2+x3—4:D, 2x2+x3:[}, x2+x3:4,
—3x1+x2—x3:[} —3x1+2x2:4 —3x1+x2+x3:214
4)
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1 72 73
+ v =
173
— ++v —-1=
2x1x31ﬂ
A) B) C) D)
3 -11 4
1L o013y (~201 -3 1 1 0 3
1 0 11 4 0 21 0 0 -1 1 4
-2 1 -3 1 1 2 -3 2 0 4 -3 1 -10
E) F)
1 1 0 3 1 1 -3 0
-11 -4 0 0 1 1 14
-3 1 -1 0 -3 1 1 2

15. (BeIOEpUTE OAMH BapuaHT 0TBeTa) PacmupenHas maTpuiia CUCTEMbI ypaBHEHHIA
x—2y—z=3
{4x +5y+z=6
1)2x3 2)4x2 3)2x4  4)3x2

UMEET Pa3MEepPHOCTb. ..

b
16. (BeIOCpUTE OAMH BapHaHT oTBeTa) /s obpaTuMocTy MaTpHUIlBI (: d] HE00XO0JIMMO U JJOCTaTO4-

HO, YTOOHI. ..

1) ad+bc#0 2)ab-cd=0 3)ad=bc 4)ac=hd

17. (BbIGepuTe HecKONbKO BapuaHTOB otBeTa) Ecmm CJIY AX =b MmoxHO pemmts MetomoMm Kpa-
Mmepa, TO...

1) |A| =0 2 |A| =1 3) |A| #0 4)CJIY AX=Db MOXHO PEIINTh MATPUIHEIM METOIOM.

18. (BbIOEpHUTE HECKOIBKO BapuaHTOB 0TBeTa) Ecim |A| =1, To...

1) panr maTpuisl A paBeH ee MOPSIKY 2) CIY AX=b coBmecrnas
3) CJIY AX =b necoBmecTHas 4) CJIY AX =b neomnpenenennas

X, —3X, =X +2X, + X% =0
19. (Be1OepuTE OTMH BapuaHT 0TBETa) B cucreme ypaBHeHUI X, +X; —2X, + X, =1 cBobox-
X, —4x, =3
HBIMU HEU3BECTHBIMU MOXHO CUUTATh. ..
1) X5 2) X11X2’X4 3) X1!X21X31X47X5 4) X31X5

20. (BbIOEepUTE OAMH BapUaHT OTBETA) XapaKTEPUCTUICCKUM YPaBHCHHUEM KBaJIpaTHOW MaTpHIlbl A
ABJISICTCA. ..

1) Ax=0 2)|A+2E|=0 3)|A-AE|=0 4)|A+1E|=1

2) Bonpocut 0ns konmpoavhoi pavomer Nel (OIIK-1):
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2 x+1 0

1. Pemuts ypaBuenue [/ 3 3|=-6.

5 0 x
2 1 3
2. A=|5 0 -1 ,B:[_l 0 Zj.HaﬁTn A-B"u B-A"
1 2 4 3 2.4
3 p(x)=x?+2x+1ud= (_31 _21) Haiitu p(A).
1 1 -2
4. O6paruts Matpuny |0 -2 3
1 0 1

X+3y+52=-7

5. Perunth CHCTEMy JTHHEHHBIX ypaBHeHHit {9X+ Y +Z =3 1o dpopmynam Kpamepa.
X+Yy+2z=-3
2x +y —z=-1
6. PemnTh cucTeMy JIMHEHHBIX ypaBHEHUH { x + 2y + 2z = (0  MaTpUYHBIM METOJOM.
3x +z=3
2X+y—-z=3

7. Pewnth cHCTeMy JIMHEHHBIX ypaBHeHuH MetoxoM JKopnana-Taycca X +2Y +2z2 =12,
3X—-y+z=7
o 1
8. Haiiti coOCTBEHHBIE YKCIIa U BEKTOPBI MAaTPHIIBI 5 a)

Moayas 2 (50 6an10B):

Moynb COAEpKUT S NEKIHMOHHBIX U 10 MPaKTUYECKUX 3aHATHIA, Ha MIOCICAHEM U3 KOTOPBIX JacTCs
KOHTpoJIbHast paboTta Ne2. 3HaHUE JIEKIIMOHHOTO MaTepHalia OLIEHUBACTCS C MOMOIIbI0 Tecta No2,
cocrosmiero u3 10 BOmpocoB, MaKCUMaIIbHOE KOJIMYECTBO 0AJIOB 3a TecT cocTtaBisieT 20. Makcu-
MaJbHOE KOJIMYECTBO OAJIOB 3a KOHTPOIbHYIO padoTy Ne2 coctaBisier 30. OOiiee MakCUMaIbHOE
KOJIMYECTBO 0AJIJIOB 3a MOAYJIb 2 coctaBiser 50.

1) Tecmoswtit konmpons No2 (OIIK-1):

1. (BbIGepuTe OMH BapuanT oteta) Ecu d = 7 — J + 2k , b = ] — 2k , 1o Bektop 2d — b umeer
BHI.

1)(-100) 2 (1-36) 3)(1,00) 4)(2-3.6)

2. (BBeaute otBeT) Jausl Touku M(-2,4) u N(0,—6). Torma opaunara cepeaunsl orpe3ka MN pas-
Ha....

3. (BeIOepuTe oauH BapuaHT orBera) Jlausl Touku A(2,0,—1) u B(3,2,1). Torna koopauHaTaMu

BekTopa AB + ] SBISIOTCAL. ..
1) 530 2) -1,-1,-2 3) 1,3,2 4) 2,22

- -
4. (BeIOEpUTE HECKOJIBKO BapuaHToB oTBeTa) Ecim a = (a4, a,, as), ¢ = (¢4, €3, €3), TO CKAISIPHOE
IPOM3BEIEHUE BEKTOPOB d * € PaBHO. ..
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> > '
t ]k

1) (alcl, a2C2, a3C3) 2) a1C1 + a2C2 + a3C3 3) al a2 a3 4) 8 - (_1)
€1 G C3

5. (BbIOEpHTE OMH BapHaHT oTBeTa) Eciu |d| = 7, |E | =5udlb , TO CKJISIPHOE NIPOU3BEACHUE
b - (4b — @) pasHo....
1)20 2) 0 3)65 4)100

6. (BBemute otBeT) Bekrtop d = {1,—1,—1} mnepneHAUKYIAPEH BEKTOPY b= {p,3,—2} , ecim
p=..

- -
7. (BBIOEpHTE HECKOJILKO BapHaHTOB oTBeTa) Ecimm a = (a4, a,, as), ¢ = (¢4, €3, €3), TO BEKTOPHOE
npousBeeHne d X C paBHo. ..

T ]k

- -

1) (aicq,a,C,,a5¢3) 2) aycq + azc, + ascs 3) |lay a, as 4) —cxa
4L € C3

8. (BbIOEpUTE OJMH BapUaHT O0TBeTa) ECin BEKTOpHOE NPOU3BEIEHNE BEKTOPOB d U P PABHO HYJIIO,

TO...
- - - -
1) BEKTOpHI A U P KOJUTMHEAPHBI 2) BEKTOpPHI d U P HE KOJUIMHEApHBI

3) BEKTOPHI d U P MPOTUBOIOIOKHEL 4) BEKTOPHI d U P NEPIEHIUKYISPHEI

9. (BeIOepHuTE OUH BapuaHT otBeta) Ecim d = (a4, a,, as), € = (¢, ¢y, ¢3), M = (my, m,, m3), 10
CMELIAHHOE TIPOU3BENAEHUE ACTTL PABHO
1) (aicimy, azcamy, azczms) 2) a;cymy + azeom; + azcamg

a, a; as
GG G C3
m; m,; m;

3) 4) (aq +a, +a3)(c; + ¢y +c3)(my +my +m3)

10. (BbIOepUTE OMH BapuaHT oTBeTa) ECim ynopsjpouennas Tpoiika BEKTOPOB 11, P, § jieBast u 00b-
€M TapajuieNenuIea, TIOCTPOEHHOTO Ha 3THX BEKTOPax, paBeH 12, TO CMEIIaHHOE MPOU3BEIECHUE
mMpq pasHo. ..

D12 2)-12 3) 2 4) -2

11. (BrIOCpUTE BapHAHTHI COTIACHO TEKCTY 3aJlaHusl) Y CTAHOBUTE COOTBETCTBHE MEXK/Y YPaBHCHH-
€M TIPSIMOA ¥ €€ YTIIOBBIM KO3 (DUIIUCHTOM.

1) 2x+3y-5=0 2) 3x+4=0 3) 5y-3=0

A)2  B) He cymiecTByer C)-2/3 D) 2/3 E)O

12. (Bb1OepuTE HECKONIBKO BapuaHTOB oTBeTa) Cpenu npsambix li:x + 3y —5 =10, [,:2x + 6y —
3=0, l;:2x+6y—3=0,l;: —2x + 6y — 5 = 0 mapauienbHBIMH SBIISIOTCA. . ...
Diul, 2)lzul, 3)lul, A liul

13. (BBemute otBet) [Ipsimbie 6x + ky = 0 u 3x — 2y + 3 = 0 nmapajuienbHbl, eciu K paBHO ...

14. (Be1OepuTe oauH BapuaHT oTrBerta) [Ipsmas ax + by + ¢ = 0 npoxoaur...
1) mapasuiesbHO BEKTOPY C KOOpAMHATAMH a, b
2) mapajuieIbHO BEKTOPY ¢ KOOpAWHATAMU a, b, €
3) meprneHAMKYJSIPHO BEKTOPY C KOOpIUHATAMU a, b
4) mepreHIuKyISIPHO BEKTOPY C KOOpJAUHATAMU a, b, €
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15. (BbiOepuTe oauH BapuaHT oTBeTa) Paccrostaue oT Touku M(1,—2) mo mpsmoii 3x—4y+4=0 pas-
HO....

1)5 2)2 3)3 4) 2

V5

16. (BbIOepHTE BapHAHTHI COTJIACHO TEKCTY 3a/aHusl) Y CTAHOBUTE COOTBETCTBUE MEXKIy YpaBHECHHU-
€M IJIOCKOCTH U €€ TIOJIOKCHHUEM B IIPOCTPAHCTRBE.

1) 2x+3z+5=0 2) 4y-z-3=0 3) 5x+2y-9=0 4) x+7y-2z=0

A) napamiensHa ocu Oz B) mpoxomuT uepe3 Hauaao KOOPAMHAT

C) mpoxonut uepe3 och Oy D) mapamnensna ocu Oy E) mapamnensna ocu Ox

17. (Be1Oepute oguH BapuaHT orBeTa) HopmanbHbIN BekTop mockocT X—4y—8z-3=0 mmeeTr Koop-
JIMHATEL. . .

1) (1,4, -3) 2) (1, -4, -8) 3) (-4, -8;-3) 4) (1;-4;8)

18. (BeIOEpUTE HECKOIBKO BapHAHTOB OTBeTa) [leprieHANKYIAPHBIME K TUIOCKOCTH Z=X+Y SIBIISIOTCS
IUIOCKOCTH, OTIpeieisieMble YPaBHEHHUSIMH. . .
1) x-y+2=0 2) =Xy 3) x+z-3=0 4) x+y+z=1

19. (BpIOepuTe oaMH BapuaHT oTBeTa) [lmockocTh, Mpoxoasiias yepe3 Hayalo KOOpJUHAT mapai-
JeNIBHO TUIOCKOCTH 4X+2y—67+5=0, umeer ypaBHeHue. ...
1) 2x+y-3z=0 2) 2x+y+3z=0 3) 2x-y-3z=0 4) 4x+2y-6z-5=0

20. (BpIOCpUTE BapHAHTHI COTJIACHO TEKCTY 33/1aHUs) Y CTAHOBUTE COOTBETCTBUE MEX/Ty KaHOHHYE-
CKHMM YPaBHEHHMEM NPAMOU U €€ HAIIPaBJIAIOLIUM BEKTOPOM.

NEIA oY X _yd2_z gxk2 y43 oz
5 -3 2 1 -2 -1 3 1 2
A)S§={1,-2,-1} B)§={02-1} C)$={312} D)3={5-32}

s
E)§={-12—1)
2) Bonpocut ons konmponwvnoii pavomer N2 (OIIK-1):

1. Haiitu yron F B tpeyronsuuke ¢ Bepumnamu F(L-10), G(1,0;2), H(3;L1).

2. Haiitu momans Tpeyroabuuka ¢ Bepumaamu P(2;0;1) , M (4;2;2), AL —2;0).

3. Jlexar mm touku C(L0;-1), D(L; 2;0), K(2;3;-1), M(3;0;4) B HekoTopoii 0b1Ieit m1ocKo-
ctu?

4. Haiitn 06bem nupamusl ¢ BepmuHamu A(8,3,0), B(5,4,3), C(4,3,3), D(1,2,1).

5. Haiiti ypaBHEHHE TUIOCKOCTH, Tipoxoasiien yepe3 Touku M(1,0,1); A(-2,6,4) napaiieabHO BEK-
Topy d = (2,6,—5).

6. Manbl BepmmHbl Tpeyroibauka: A(2, —4), B(—6,8) u C(4,6). Haiitu ypaBHeHHE CTOPOHBI AB 1
ypaBHeHHe BbIcOThI CD.

7. Hanbl BepimiuHsl Tpeyroiabauka: A(3,2), B(—5,4) u C(—1,—4). Haiitu ypaBuenue croponsl AC
u Meauansl CK.

8. HaiiTi ypaBHEHHE TUIOCKOCTH, MIPOXOISIIEH Yepe3 MpsiMbIe XT_l Y

y_z z
3 1 2 3 1
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9. Haiitu ypaBHEeHUE IUIOCKOCTH, MPOXOIAIIEH yepe3 MpsAMYyIo x-1_y-1_z napajiesIbHO Tpsi-
2 3 1

woit X=2_y+1_2z,
4 -1 3

10. HaiitTu  ypaBHEHHE IUIOCKOCTH, MpOXoisiie#r depes Touky M(2,3,-1) u mpsamyio

x-2 y-1 z+1

1 -2 3
11. Haiit ypaBHEHHE TIOCKOCTH, Tipoxozsiiei yepes touku A(1,2,-3), B(1,0,1), C(-2,-1,6).
x+l_¥Y=4 _ 743  x-7 _Y¥1_748
2 -2 -1 3 2 -6

13. Haiitu mpsimyro, mpoxoasimryro depe3 Touky A(l, —3,7) NepuneHIuKyIsIpHO IIOCKOCTH

X—-2y+3z=0

12. HaiiTu yron Mexay nNpsSMbIMH

14, Haiitu  1WI0CKOCTh, mpoxoismiyro depe3 Touky Al 4;5) mapamwiensHo IIIOCKOCTH
3X+2y—-2+9=0, u paccTosiHUEC MKy ITUMHU TTIOCKOCTSAMH.

Xx=1+5t
15. HaiiTu yron Mexay npsiMbIMU y=2-t "

x-1_Y _z-2
3 2 4 -

z=5-t

KonTpoabHas padora nmo gucuunimnHe «J/IuHeilHasi ajredpa M aHAJMTH4YeCKasi TeOMeTPHUD)
(OIIK-1).

BrimonHeHne yka3aHHOW KOHTPOJBHOM paloTHI SBISETCS HEOOXOIUMBIM YCIOBHEM JOMYyCKa CTY-
JCHTA Ha 3K3aMCH. MGTOIII/ILIGCKI/IC YKa3aHUuA U KOHTPOJIBHBIC 3aJaHUWs 11O BBIITOJIHCHHUIO I[aHHOﬁ
KOHTPOJIbHOMH paboTel pa3memieHsl B kopropatuBHo moute CK® MTYCHU mo anpecy
elib.mtuci.ru.

Tunosblie 3aJaHUSA KOHTpOJIbHOﬁ paﬁoTbl no JAucuuIIinHe «JIuneiHnas anreﬁpa H aHAJIUTHYIC-
CKasi reOMeTPUSI» .

2x +y—4z=1
1. Pemuth cucteMy JIMHEHHBIX ypaBHEHHH {3x — 2y +z = (0 MaTpUYHBIM METOAOM U 1O (HOpMY-
5x —3z=-3
nam Kpamepa.
2. JlaHbI KOOpAMHATHI BepinH Tpeyronsuuka A(3,2), B(—1,0), C(2,—2). Tpebyercs:
1) BBIYMCIIHTH JJTUHY CTOPOHBI BC,
2) coCTaBUTh ypaBHEHHE JuHNK BC,
3) BBIYMCIIUTD JJTUHY BBICOTBI, IPOBEACHHOMN U3 BEPIIMHBI A,
4) coCTaBHUTh YPaBHEHHUE ITOI BBICOTHI.
3. Jlanel koopauHathl BepmwuH mmpamunsl A,(2,3,2), A,(1,—1,—6), A3(4,0,8), A,(—2,7,0).
CpencTBaMu BEKTOPHOM areOpbl HANTH:
1) yron mexay pedpamu A; A, 1 A1 Ay,
2) miomaapb rpanu A;A,As,
3) obobem mupamusl A;A,A3A,,
4) ypaBHEHHE TJIOCKOCTH OCHOBAaHUS MUPaMUbl A, Az A,,
5) ypaBHEHHE BBICOTHI MUPAMHU/IbI, TIPOBEICHHOM U3 BEPILIUHBI Aj .

4. TIoCTPOUTH MOBEPXHOCTh, ONPEAEIIEMYI0 ypaBHeHueM X2 + 2x + 2y? + 4y — z? = 0. Jlnd BbI-
MIOJTHEHU S 3a1aHUST HEOOXOIMMO:
a) NIPUBECTH JaHHOE YPaBHEHHUE MOBEPXHOCTU K KAHOHUYECKOMY BHLY,
b) onpenenuTs BUI HOBEPXHOCTH M €€ PACIIONOKEHUE OTHOCHTEIBLHO CHCTEMBI KOOP/IMHAT,
C) 3amucarh Ha3BaHHE MOBEPXHOCTH H CIENIATh CXEMaTHUECKUI YEPTEXK.
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1.3.2 Bonpochl, BHIHOCHMbIE HAa IK3aMeH MO JucuuiLinHe «JInHeiinas ajaredpa u aHaIuTHYe-
cKasi reoMeTpHus» (MPOMeKyTOYHAsI ATTeCTAIUS):

1
1
2.
3.
4
5
6

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

33.
34.
35.

. Teopemuueckuit éonpoc (OIIK-1)

Martpuiisl (OCHOBHBIE omipeesienusi). Onepanuu Haj MaTPUIIAMH.

DnemMeHTapHbIe TPeoOpa30BaHUs CTPOK U CTOJOLIOB MaTpullbl. MaTpulila IpUBEIEHHOTO BHIA.
Onpenenureny BTOPOro U TPETHEro MOPsIKa.

Omnpexnenurenu N-ro nopsaka. x cBoiicTaa.

Teopema Kpamepa.

Kputepuii oOpatuMocTi MaTpuilsl. MaTpudHbIi cioco0 pemieHusl CUCTEM JIMHEWHBIX ypaBHe-
HUH.

Omnpenenenue panra MaTpuilbl. TeopeMbl 00 HHBApUAHTHOCTU paHTa MPHU TPaHCIIOHHUPOBAHHUH
MaTpHIIBI M AJIEMEHTAPHBIX TPe0OpPa30BaHUAX €€ CTPOK U CTOJIOIIOB.

[TpunoskeHne MOHATHS paHra MaTPUIIBI K PEIICHUIO CUCTEM JIMHEHHBIX ypaBHeHHU. Teopema
Kponekepa-Kanemm.

CoOcTBEHHBIE UNCIa U BEKTOPHI KBAaJIPaTHON MaTpPHUIIBL.

Omnpenenenre TMHEWHOTO MpocTpaHcTBa. [Ipumepsr.

Cucrembl BEKTOPOB B MpOCTpaHcTBe. JIMHEHAst 3aBUCUMOCTDh U HE3aBUCUMOCTb CUCTEMBI BEK-
TOPOB.

KoneunomepHsie mpocTpaHcTBa. baszuc nuHeitHOTO TpocTpancTBa. Teopemsl 0 H6aswuce.
[ToampocTpaHCcTBO U TMHEHHas 0000uKa, HyHAaMEHTaIbHASI CUCTEMA PEIICHHHA.

Teopema o nipsimoit Ha TocKocTU. CaeaCTBUSI.

PaccrostHrie OT TOYKH 10 IPSMOM Ha TIOCKOCTH.

VYroa Mexay npsMbIMU. Y CIIOBUS apajlIeIbHOCTH U MEPIEHAUKYIIIPHOCTH MPSMBIX.
YpaBHEHHE MIPSMOIA C YTIIOBBIM KO3 PHUIIEHTOM.

YpaBHeHHE NIPSAMOM B OTPE3Kax Ha OCHX.

Onnuric (ocHOBHBIE onpezeneHus). KaHoHnueckoe ypaBHEHHE AIIIUIICA.

I'unep6ona (ocHOBHEIE onpenecHus ). KaHoHHnueckoe ypaBHEHUE TUTIEPOOITBI.

[Tapa6ona (ocHOBHBIE onpeneneHus1). KanHoHn4eckoe ypaBHEHHE MapaloJIbl.

BexTops! (ocHOBHBIE onpesenenus). Onepaiuy HaJl BEKTOPaAMHU.

CkanspHoe npousBesieHue. Teopema 0 CKaJasipHOM ITPOU3BEACHUH.

VYroa Mexnay Bekropamu. Hampasirgroniye KOCUHYCBI.

Bekropnoe npousBeneHue. Teopembl 0 BEKTOPHOM MPOU3BEIACHUH.

CMmemanHoe nmpousBefeHue. Teopema o cMellaHHOM ITpou3BeeHuu. CleacTBusl.

[TImockocTh B mpocTpancTBe. Bexktop HOpMau.

PaccrosiHuE OT TOUKH 10 IJIOCKOCTH.

VYron Mexay MIOCKOCTAMU. YCIOBHS MapajieIbHOCTH U NEPIEHANKYISIPHOCTH MJIOCKOCTEH.
[Tpsimas B mpocTtpancTBe. OCHOBHBIE CIOCOOBI 3aJaHs YPABHEHHSI IPSIMOU B POCTPAHCTRBE.
VYron Mexay npsMbIMH. YCJIOBUS NApajuIeNbHOCTH U NEPIICHIUKYIIPHOCTH MPSIMBIX.

VYron Mexay npsiMO M IIOCKOCTBIO. YCIIOBHS MapaiIeIbHOCTH U MEPIEHIUKYISIPHOCTH TIpsi-
MOH U TUIOCKOCTH.

IToBepxHOCTH BTOpOro nopsaka. Limnmmaapuyeckre noBepXHOCTH.

[ToBepxHOCTH BpalieHus.

OCHOBHBIE TUIIBI TOBEPXHOCTEH BTOPOTo MOpsiika (3uncout, chepa, OXHOMOIOCTHBINA U IBY-
MTOJIOCTHBIN THIEPOOSION, KOHYC, SJUIMIITUYECKUN TTapaboion1, TUIepOoIndecKuii mapadoio-
un).

2. Ilepsoe npakmuueckoe 3adanue (OITK-1)
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2 x+1 0

. Pemuts ypasuenune [/ 3 3|=-6.

5 0 x
2 1 3 L0 2
A=|5 0 -1 ,B:[_3 5 4].Hal>'lTH A-B"u B-A",
1 2 4
p(x)=x* 4+2x+1ud= (_1 2 ) Haiitu p(A).
3 -1
1 1 -2
. O6paruts Marpuny |0 -2 3
1 0 1

X+3y+52=-7

. Pemmth cucteMy nTHHEHHBIX ypaBHenuit 49X+ 7Y +Z =5 o popmymam Kpamepa.
X+Yy+2z=-3
2x +y —z=-1
. Pemmnte cuctemMy NTMHEWHBIX ypaBHEHUN { X + 2y + 2z =0 MaTpU4YHBIM METOAOM.
3x +z=3
2X+y—-z=3
. Peunthb cucTeMy nuHeiiHBIX ypaBHeHHil Metogom JKoprana-Taycca X +2Y +22 =12

3X—-y+z=7

. 1
. HaiitTu cobcTBeHHbIE YnCia U BEKTOPHI MAaTPULIbI (2 4).

. Bmopoe npakmuueckoe 3a0anue (OIIK-1)

1. Haiiru yron F B tpeyronsauke ¢ Bepumnamu F (L -1,0), G(L0;2), H(3L1).

2. Haiitu muiomans Tpeyroasuuka ¢ Bepumnamu P(2;0;1) , M (4;2;2), AL -2;0).
3. Jlexar qu rouxku C(1;,0;,-1), D(L;2;0), K(2;3;—-1), M(3;0; 4) B HexkoTOpoii 0011Ie# TI0CKO-

ctu?

. Haiitu 06pem mupamuset ¢ Bepummaamu 4(8,3,0), B(5,4,3), C(4,3,3), D(1,2,1).

. Haiitu ypaBHenue mrockocth, npoxozsimeii gepe3 touxku M(1,0,1); A(-2,6,4) mapaiienbHO BEK-
Topy d = (2,6,—5).

. Manbl Bepmunsl Tpeyroiabauka: A(2, —4), B(—6,8) u C(4,6). Haiitu ypaBHeHHE CTOPOHBI AB 1
ypaBHeHue BbicoThl CD.

. Jlansl Beprumabl Tpeyroasuuka: A(3,2), B(—5,4) u C(—1, —4). Haiitu ypaBHeHHe cTopoHBI AC
u Meguansl CK.

. Haiitn ypaBHEHUE MIIOCKOCTH, MPOXOASIIEH Yepe3 NpsiMbIe x-1_ y_z p Xtl_y+5_z
2 3 1 2 3 1
. Haiitu ypaBHeHHE TUIOCKOCTH, MPOXOAAIICH Yepe3 MpsIMYIo x-1_y-1_z napaienbHo Tpsi-
2 3 1
moit X=2_Y¥+1_z,
4 -1 3
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10. Haiftu  ypaBHEHHE IUIOCKOCTH, Mpoxoasmieii depe3 Touky M(2,3,-1) u mnpsamymo
Xx-2 y-1 z+1
1 -2 3
11. Haiit ypaBHEHHE TIOCKOCTH, Tipoxozsiiei yepe3 touku A(1,2,-3), B(1,0,1), C(-2,-1,6).
x+1_ Y4 _ 743  x-7 _Y¥1_748
2 -2 -1 3 2 —6
13. Haiitu mpsimyto, mpoxoasiryro depe3 Touky Al —3,7) MNepueHIUKYISIPHO IUIOCKOCTH

12. Haiiti yrom Mexmay npsMbIMU

X—2y+3z=0
14. Haiith TIOCKOCTh, mpoxomsamyio uepes Ttouky A(L4;5) mapamiensHo IUIOCKOCTH

3X+2y—-72+9=0, u paccTosiHEE MEXy STUMH IIOCKOCTSIMH.

x=1+5t

15. HaiiTu yron Mexay npssMbIMU y=2-t H z-2

X1 _
3 4 -

y_
2
z=5-t

1.4 OueHouHble MaTEPHAJIBI JIs1 3204HO¥ GopMBI 00yUeHUs

1.4.1 KonTpoabHas padora no aucuuiimnHe «J/InHeiiHas anredpa M aHAJIMTHYECKas reoMeT-
pusi» (OIIK-1).

BrimonHenue yka3zaHHOM KOHTPOJIBHOM pabOThI SBIsSETCS HEOOXOIUMBIM YCIOBHEM JIOIMyCKa CTY-
JICHTa Ha JK3aMeH. MeToau4ecKne yKa3aHus M KOHTPOJBHBIE 3aJaHUs II0 BBIOJIHEHUIO JAHHON
KOHTPOJBbHOM palboThl pa3memieHsl B KopropaTuBHoil mnoute CK® MTYCU mno aapecy
elib.mtuci.ru.

Tunoevie 3a0anua KoHmpoavHou padomsl no oucyunaune «Jluneiinaa anzeopa u ananrumuue-
cKasn 2eomempusn».

2x +y—4z=1
1. PemuTh cucTemMy JMHEHHBIX YPAaBHEHHH {3x — Zi +2z =0 MaTpUYHBIM METOAOM U 10 (HopMy-
5x —3z=-3
nam Kpamepa.
2. Jlanbl KoopAMHATHI BepiiuH Tpeyronsuuka A(3,2), B(—1,0), C(2,—2). Tpebyetcs:
1) BBIYKCIIHMTH JJIUHY CTOPOHBI BC,
2) COCTaBUTH ypaBHeHHE JTMHUU BC,
3) BBIYMCIIUTD JJTUHY BBICOTBI, IPOBEIACHHOMN U3 BEPIIUHBI A,
4) cOCTaBHUTh YPAaBHCHHUE TOI BBICOTHI.
3. Manbl koopaumHATBl BepmmH mupamuasl A;(2,3,2), A,(1,—1,—-6), A3(4,0,8), A4(—2,7,0).
CpenctBaMu BEKTOPHOI anreOpbl HANTH:
1) yron mexmy peopamu A; A, u A A,,
2) momanp rpanu A; A, As,
3) 06bem nupamupl Ay A, A3A,,
4) ypaBHEHHE TJIOCKOCTH OCHOBAHUS MUPaMUIbl A, Az A,,
5) ypaBHEHHE BBICOTHI TUPAMHU/IBI, IPOBEICHHON M3 BEPIIHHBI A; .

4. TlocTpouTh MOBEPXHOCTD, ONPEENIeMYI0 ypaBHeHHeM X2 + 2x + 2y? + 4y — z2 = 0. Jlns BbI-
TIOJTHEHUS 3/1aHUSI HEOOXOAMMO:
a) NpUBECTH JaHHOE YPAaBHEHHE MIOBEPXHOCTU K KAHOHHYECKOMY BHLY,
b) onpenenuTh BUI IOBEPXHOCTH U €€ PACIIONOKEHHE OTHOCHTEILHO CUCTEMBI KOOD/IMHAT,
C) 3anucaTh Ha3BaHUE MOBEPXHOCTU H C/IEJIaTh CXEMATHYECKHUI YepTeXx.

1.4.2 Bonipochl, BHIHOCHMbIE HAa IK3aMeH MO JucuuILInHe «JInHeiiHas ajaredpa U aHAIUTHYe-
cKasi reoMeTpus» (MPOMeKyTOYHAsI ATTeCTAIUS):
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ok wdEPE

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.

. Teopemuueckuii éonpoc (OIIK-1)

Martpuris! (ocHOBHBIE onpeenenust). Onepaunu HaJl MaTpULIaMHU.

DneMeHTapHbIe TPEOOPa30BaHUS CTPOK U CTOJIOIOB MaTpUIlbl. MaTpuIila IpUBEICHHOTO BHIA.
Onpenenurenu BTOPOro U TPETHErO MOPSAIKA.

Onpenenurenu N-ro nopsiaka. x cBoiicTaa.

Teopema Kpamepa.

Kpurepnii 00paTuMocTi MaTpUIlbl. MaTpU4HBIH CITOCOO PElIeHUsT CHCTEM JIMHEWHBIX YpaBHE-
HUM.

Omnpenenenne panra Matpuilsl. Teopembl 00 MHBAPHAHTHOCTH PaHTa MPH TPAHCIIOHUPOBAHUH
MaTpHIbl M AIEMEHTAPHBIX TPe0Opa30BaHUAX €€ CTPOK U CTOJIOLIOB.

[Ipunoxenue MOHATHS paHTra MaTPULBI K PELICHUIO CUCTEM JIMHEMHBIX ypaBHEeHHH. Teopema
Kponekepa-Kanemnnu.

CoOcTBeHHbIE YKCia U BEKTOPBI KBaIPAaTHOW MaTPHIIbL.

Onpenenenre TMHEWHOTO NpocTpaHcTBa. [Ipumepsl.

Cucrempl BEKTOPOB B POCTpaHCTBE. JIMHEHASI 3aBUCUMOCTD U HE3aBUCUMOCTb CUCTEMBI BEK-
TOPOB.

KoneunomepHsie mpocTpancTBa. baszuc nuneitHoro mpoctpancTsa. Teopemsl o 6a3uce.
[TonnpoctpaHcTBO U IMHEHHas 0007104Ka, QyHAAMEHTaIbHAsI CUCTEMA PELICHUH.

Teopema o npsAMoit Ha mmockoctu. CencTBusl.

PaccrosiHME OT TOYKM 10 IPSIMOM HA IJIOCKOCTH.

VYroa Mexay npsMbIMU. Y CIIOBUS NapauIeIbHOCTH U IEPIEHAUKYIIAPHOCTH MPSMBIX.
YpaBHeHHE MIPSIMOH ¢ YTIIOBBIM K03 pHiimeHTOM.

YpaBHEHME IPSMON B OTpe3Kax Ha OCAX.

Onnunc (ocHOBHBIE onpeeneHus). KaHoHndeckoe ypaBHEHUE 3JUIHTICA.

I'unepOona (ocHOBHBIE onpeseneHust). KaHoHnueckoe ypaBHEHHE THIIepOOJIbL.

[Tapaboia (ocHOBHBIC ompesenenus). KaHoHndeckoe ypaBHEHHE TapaOoIbI.

Bekropsl (ocHOBHBIE onpeaeneHus). Onepanuu HajJl BEKTOpaMU.

CkanspHoe npousBeseHue. Teopema 0 CKaJIIpHOM ITPOU3BEACHUN.

VYron mexay Bektopamu. Hampasistonye KOCUHYCHI.

BexropHoe npoussenenue. TeopemMbl 0 BEKTOPHOM NPOU3BEACHUH.

CwmemaHHOe npousBeaeHue. Teopema 0 CMeaHHoOM npou3BeaeHun. CiaeacTBuUs.

IInockocTs B mpocTpancTBe. Bexrop HOpMau.

PaccrosiHHE OT TOYKH 10 INIOCKOCTH.

VYron Mexy IIIOCKOCTAMHU. YCIOBHS MApaIENbHOCTU U NEPIEHANKYISIPHOCTH IIJIOCKOCTEH.
[Ipsimast B mpocTpancTBe. OCHOBHBIE CTIOCOOBI 3a/JaHUsI yPaBHEHUS TIPSIMOM B IPOCTPAHCTBE.
VYron Mexny NpsMbIMH. YCIIOBUS NApaJUIEIbHOCTH U NEPIEHIUKYIAPHOCTH NPSMBIX.

VYron Mexny npsMON U IJIOCKOCTBIO. YCIIOBHS NMAPaJUIEIbHOCTH U MEPHIEHIUKYIISIPHOCTH IIps-
MOH U IUIOCKOCTH.

IToBepxHOCTH BTOpOTO NOpsAAKa. LlMiIMHAprYeCcKne MOBEPXHOCTH.

IToBepxHOCTH BpalllEHHUS.

OCHOBHBIE TUIIBI IOBEPXHOCTEN BTOPOro Mopsijika (dumncous, cdepa, OHOMOIOCTHBIA U IBY-
MOJIOCTHBIN TUIIEPOOION I, KOHYC, SIUTUITUYESCKUI mapabonona, runepoonuyeckuii napadoso-

un).

2. Ilepsoe npakmuueckoe 3adanue (OITK-1)

2 x+1 0

1. Pemuts ypaBuenue [/ 3 3|=-6.

5 0 x
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2 1 3
2. A=|5 0 -1 ,B:(_l 0 Zj.HaﬁTH A-B"u B-A",
1 9 4 3 2 4
3. p(x)=x?>+2x+1ud= (_31 _21) Haiitu p(4).
1 1 -2
4. O6paruts matpurty | 0 -2 3
1 0 1

X+3y+5z2=-7

5. PerunTh CHCTEMy JTHHEHHBIX ypaBHeHnit (19X + 1Y +Z =35 1o dpopmynam Kpamepa.
X+y+2z=-3
2x +y —z=-1
6. Peruth cucTeMy JTMHCHWHBIX ypaBHEHH § x + 2y + 2z = 0 MaTpUYHBIM METOJIOM.
3x +z=3
2X+y-2=3
7. Pemmthb cHCTeMy JIMHEHHBIX ypaBHeHHil MetogoM JKoprana-Taycca { X +2Y +22 =12
X-y+z=7

o 1 5
8. Haiitu coOCcTBEHHBIE YNCIIa M BEKTOPBI MaTPHIIbI 5 4)

3. Bmopoe npakmuueckoe 3adanue (OIIK-1)

1. Haiitu yron F B tpeyronsuuke ¢ Bepumnamu F(L-10), G(1,0;2), H(S;L1).

2. Haiitu momaas tpeyroabuuka ¢ sepiumnamu P(2;0;1) , M (4;2;2), AL, -2;0).

3. Jlexar mu touku C(1;0;-1), D(;2;0), K(2;3;—-1), M(3;0; 4) B HexoTOpOii 001mel mIocko-
ctu?

4. Haiitu 06bem iupamusbl ¢ Bepmuaamu 4(8,3,0), B(5,4,3), C(4,3,3), D(1,2,1).

5. Haiiti ypaBHEHHE TUIOCKOCTH, Tipoxoasiien yepe3 Touku M(1,0,1); A(-2,6,4) napaiieabHO BEK-

Topy d = (2,6, —5).

6. Jlansl BeprumHbl Tpeyroasuuka: A(2, —4), B(—6,8) u C(4,6). Halitn ypaBHeHUEe CTOPOHBI AB 1
ypaBHeH#He BbIcOThI CD.

7. Hanbl BepmuHsl Tpeyroiabauka: A(3,2), B(—5,4) u C(—1,—4). Haiitu ypaBuenue croponsl AC
u Meaunansl CK.

8. HaiiTu ypaBHEHHE IIOCKOCTH, MPOXOASIIECH uepes mpsiMble x-1_y_z p X+1_y+5_z
2 3 1 2 3 1
9. Haiitu ypaBHeHHe ILIOCKOCTH, mpoxomsimeil gepes mpsimyto X~1_Y~=1_Z papannensho mpsi-
2 3 1
moit X=2_Y¥+1_z,
4 -1 3

10. Haiitu  ypaBHEHHE IUIOCKOCTH, mpoxoasmieii dvepe3 Touky M(2,3,-1) wu mnpsamymo
X=2 y-1 z+1
1 -2 3
11. Haiitu ypaBHEHHE TUIOCKOCTH, Tipoxosiiei uepe3 Touku A(1,2,-3), B(1,0,1), C(-2,-1,6).

27



x+1_Y=4_ 743  x=7_Y¥-1_z48

2 -2 -1 3 2 -6
13. Haiitu mpsimyro, mpoxoasmiyro depe3 Touky Al —3,7) TEpHeHIUKYIIPHO IIOCKOCTH
X—-2y+3z=0

12. Haiitu yroa Mexy mpsiMBIMH

14. Haiith 1I0CKOCTh, mnpoxomsmyio uepes touky AL 4;5) mapamiensHo IUIOCKOCTH
3X+2y—-2+9=0, u paccTostHuE MEK Ty STUMHU TFIOCKOCTAMH.

X=1+5t

y=2-t

z=5-t

15. Haiitu yron Mexay npsMbIMU )2/ 2-2

x1_Y_2=2
n o= =

2. MeTonnueckne MaTepuabl, onpeesiloline NMpoueaypbl OLeHUBAHUS 3HAHUI, yMeHHI,
HABBIKOB U (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTEePU3YIOIIUX 3Tanbl GOPMUPOBAHUS KOMIIe-
TEeHINH

2.1 Tlopsinok U MeTOAUKA MPOBEAeHUS TEKYIEro KOHTPOJIsI M MPOMEKYTOUYHOI aTTecTAllUH B

rpynmnax o4Hoii ¢popmsl 00yueHus

[IpemycMOTpeHsl Clieayomne BUIbl KOHTPOJIS:

— TEKyHIHA KOHTPOJb MO KaXJIOMYy MOIYIIO B (popMe BBITIOTHEHHS T€CTa AJIs OIIEHKH TeopeThude-
CKHX 3HAHMI;

— TEKyIIMi KOHTPOJb MO KaXIOMY MOAYIIO B (OpMe BBINOJHEHUS KOHTPOJIBHON paboThl IS
OIICHKH MPAKTUYECKUX HABBIKOB;

— MPOMEXYTOYHAs aTTECTaIUs M0 TUCIUILINHE B (hopMe IK3aMeHa.

TecTbl BBIMOIHAIOTCS B BUJI€ KOPOTKOI'O MUCbMEHHOTO OTBETa. TakuM 00pazoM, Mocye JIEKIIMOHHO-

ro Kypca KaxkJ0oro MOAyss GopMUpyeTcs 00IIas OI[eHKa 332 TEOPETHUSCKUE 3HAHUS.

KonTponbHble paboThl BBIIOIHAIOTCS B MMCBMEHHOM BHUJIE C MOAPOOHBIMHU pelIeHUAMHU 3ajad. Ta-

KUM 00pa3oM, Mocie Kypca MPaKTUIECKUX 3aHATHI Kaxa0ro MOAyJs opMupyeTcs o0Ias oneHka

3a MPaKTUYECKHE HABBIKU.

C uenpio TOBBIIICHHUS Ka4ecTBa OOYYECHHUS 32 CUET MOOYKACHHUS OO0YyJaromMXcsi K aKTUBHOU TEKY-

et yaeOHo# paboTe, YETKOTO U ONEPAaTUBHOTO KOHTPOJIS BCETO X0J1a y4eOHOTO Mmporiecca, CHUXe-

HUS POJIU CIIyYalHBIX U CyOBEKTHBHBIX (DAKTOPOB IpHU OLIEHUBAHHM Y4€OHOH AEATeNbHOCTH 00Yy-

Yalonuxcs B 00pa3zoBaTeIbHOM MPOIIECcCe pealn30BaHa MOIYJIbHO-PEHTHHIOBAs CUCTEMA.

[IpaBuna ee ucnosb3oBanus nponucansl B «llonoxennun 06 MPCy.

HaGpannsie oOydaromuMcs B TEYEHHE TEKYIETO KOHTPOJSA Oajuibl MOTYT OBITH TEpPEBEJCHBI B

OIICHKY:

— «HEYIOBJIETBOPUTEIHLHO» - OT 0 10 40 OT MAaKCUMAJIBHOTO KOJIMYECTBA OAILIOB;

— «yJOBJETBOPUTEIHHOY - OT 41 10 60 MaKCUMAIILHOTO KOJIMYEeCTBa OaJLIOB;

— «xopotioy» - oT 61 10 80 MakCUMaJIBHOTO KOJMYECTBA OAILTOB;

— «otnugHO» - oT 81 10 100 MakCUMAalIbHOTO KOJIMYeCTBa OAJIOB.

CoOTHOIIEHHS MAaKCUMAJIbHOTO KOJIMYECTBA OaJIOB, MOJTYYEHHBIX OOydaromuMcs Mo OJokamM Mo-

nyJiel, mokasanel B Ta0mnwuie.

Tabnuua. Pacripenenenue 6anioB no 6;10kamM MOyJieH TUCIUITIIMHbI
«JIuneitHas anreOpa v aHaTUTUYECKAsE TEOMETPUS»

Bcero 6an10B Teopernueckmnii 6,10k IIpakTH4eckuii 010k
Monyab
(MakcuMaJIbHOE 3HAYEHHUE) (Tecr) (KOHTpOJILHasI padoTa)
Monyns 1 50 20 30
Momyns 2 50 20 30
DK3aMeH 100 100
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PGSyHBTaTH TCKYILICTO KOHTPOJA AOBOOATCA A0 CBCIACHHA 06yqafom1/1xc;[ Ha IOCJIICAHEM 3aHATHHN
A0 IpOBCACHUA HpOMC)I(YTO‘{HOI\/'I aTTCCTalluH.

KpOMe TOTO, HeO6XOI[I/IMI>IM YCJIOBHUEM JOITYCKa CTYACHTA Ha 5K3aMCH SABJISICTCS BBIIIOJIHCHHUEC KOH-
TpOHLHOﬁ pa6OTBI IO AUCLHUIITIMHEC «JIunelnas anre6pa " aHAJIUTUYCCKAA TCOMETPUSI.

Ha »sx3amene MMPOU3BOANTCA OLCHKA KOMIICTCHLMH, KOTOpasd OOJIKHA OBITH OCBOCHA B mponecce
HU3YyYCHUA. PGKOMGHI[yeTCH (bOpMHpOBaTL BOIIPOCHI B 3K3aMCHAIIUOHHBIX OoueTax TakuM O6p8.30M,
9TOOBI npenoaaBaTejib CMOI' ITIOJTHOCTBIO OUCHUTH KOMIICTCHIINIO [[aHHOﬁ JUCIHMITIINHBI.

2.2 Metoauka npoBeeHus IK3aMeHa B IPynnax 3a04Hoi ¢gopmbl 00ydeHUs

DK3aMeH 10 JAuCHUIuHE «JIuHelHas anreOpa ¥ aHAIMTHYECKAas TEOMETPUsD» y 0OydaroLIuxcs 3a-
04HOH (popMBI 00yUEHHUS TPOBOIUTCS MICBMEHHO T10 KJIACCHYECKOH MeToanKe. Borpocs! crpynmu-
poBaHbI B Ouserax. B xaxmom Ouiere cofepKuUTCs 1Mo 3 BOIpPOca, CKOMIIOHOBAaHHBIE TaKUM 00pa-
30M, 4TOOBI IPETNOaBATEIb CMOT ITOJIHOCTHIO OIIEHUTH KOMITETCHIUIO JTAHHOW JUCIUIIIHHBL Komu-
4ecTBO OMJIETOB JTOJKHO OBITH HE MEHee uucia oOyuarommxcs B rpynme. OOyydaromiiecs roToBsT
IICEMEHHBIEC OTBETHI Ha BOIPOCHI.

3. IlpomeskyToUHas aTTeCTAIUS

[TpomMexyTouHas aTTecTalus MPOBOAUTCA B (popme SK3aMeHa.

OK3aMeH MPOBOAMTCA MO PACHMCAHUIO 3K3aMEHAIMOHHOM CECCUM B NHMCbMEHHOM Buzae. Komunue-
CTBO BOIIPOCOB B 3K3aMeHAIlMOHHOM Ouiiete — 3. IlpoBepka oTBETOB M OOBSBIECHUE PE3YJIHTATOB
MIPOU3BOAMUTCS B JICHb 3K3aMeHa. Pe3ysbTaThl MPOMEXKYTOUHOM aTTECTAllUU 3aHOCSTCS B IK3aMEHa-
IIUOHHYIO BEJJOMOCTh U 3aU€THYI0 KHHUKKY 00y4aromerocs.

OOyuaromyecs, He MPOIIEANINE TPOMEKXYTOUHYIO aTTECTALUIO 10 TpaduKy CecCuu, JOKHBI JTHK-
BUJMPOBATH 33JJ0JKEHHOCTh B YCTAaHOBIIEHHOM TOPSIJIKE.

Oo0pa3sen 3K3aMeHANMOHHOT0 OMJIeTa

MUHUCTEPCTBO LHN®POBOI'O PA3ZBUTHS, CBA3N U
MACCOBBIX KOMMYHUKALIMI POCCUMCKOMN ®EJIEPALIUM | YTBEpKaao
Cesepo-Kapkasckuii grmian oprena Tpynosoro Kpachoro 3uamenn | 110 3a8. kKadenpoit «OHID»
(benepabHOrO TOCYAaPCTBEHHOTO OFOIKETHOTO 00pPa30BaTEILHOIO _ [lenucos E.A.
YUYPEIKIACHHUS BBICIIETO 00pa30BaHuUs « » 20 r
«MOCKOBCKHI1 TEXHUUECKUI YHHBEPCHUTET CBA3U U HHOOPMATHKI»

Hampasnenue noarorosku: 11.03.02 UH(pokoOMMYyHUKAIIMOHHBIE TEXHOJIOTHH H CHCTEMBbI CBSI3H
Kypc: 1
Jucimmivna: Jiuneiinas anredpa U aHAINTHYECKAs] TeOMeTPHs

buner Nel
1. OnpenenuTenb KBaAPATHON MATPHIIBL: ONpeaeieHue, GOpMyITbl onpeaenuTeei 1, 2 u 3 mopsii-
KOB.
2x +y—4z=1
2. Pemmts metoniom Kpamepa cuctemy TUHEHHBIX ypaBHeHUl 13x — 2y +z =0 .
5x —3z=-3
3. B tpeyromnpuuke ¢ Bepumnamu A(1; —2; 1), B(3;4; —1), C(1; 0; 5) naiitu yroa ABC.
Homuent kad. «OHID» Edumon C.B. « » 20 1.
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4. TecToBble 3a1aHUA 1JI51 IPOBeAeHUs OLleHKH chopmupoBaHHocTH KomneTennuu OITK-1

TecroBble 3aaHKs TO3BOJIAIOT OLEHUTh YpoBeHb copmupoBanHoctu komnerenun OIIK-1: Cro-
COOCH MCIOJIb30BaTh MOJIOKEHUS, 3aKOHBI M METOJIbl €CTECTBEHHBIX HAYK U MAaTEMAaTUKHU JIs pelle-
HUS 3a7]a4 NH)XEHEPHOU JIESTEIbHOCTH.

Ha xommnerennmro OIK-1 chopmupoBano 20 TecTOBBIX 3aAaHHA.

3amaHus pacupezesieHbl Mo 6JI0KaM B COOTBETCTBHU C YPOBHEM CIOXHOCTH. Kaxkplit 6110k coxep-
KHUT HOMEp 3aJlaHMsI U TEKCT 3aJJaHMUs.

BbazoBerii ypoBeHs coaepxxut 50 % 3amanuii. OH popMupyeTcs U3 3aaHuid ¢ BHIOOPOM OJTHOTO WU
HECKOJIBKUX BEPHBIX OTBETOB U3 MPEJIOKEHHBIX WIIM BOCIPOU3BEAEHUS (DaKTHUECKOro MaTepuana
(TepmuHOINOTHS, (HAKTHI, KIacCU(PUKAIM, TApAaMETPBI U JIp. ).

[ToBbIIEHHBIN YpOBEHBb cocTaBiisgeT 35 % 3amanuil. B HeM HCIOIB3yIOTCS 3a/1aHKs HA COMOCTaBIIe-
HUE, CPAaBHEHUE, YCTAHOBJIEHUE M1OCIIEI0BATEILHOCTH.

Beicokunii ypoBeHs coctaBiisgeT 15 % 3agaHuii.

B 3agaHusIX HCIONB3YIOTCA: PELIEHHs HETUIIOBBIX 3a]a4, aJrOPUTMBI, 10Ka3aTeIbCTBA, 3a0aHMs C
pa3BEepHYTHIM OTBETOM — OIIPECIICHUS], IEPEUHCICHUE, U300paKeHNEe CXEMBI, CTPYKTYPBI U JIp.

OauH KOMIUIEKT TECTOBBIX BOIPOCOB C YKa3aHUEM MPABUIIbHBIX OTBETOB XPAHUTCS y 3aBEIYIOIIErO
Kaeapoii, Apyroi KOMILJIEKT — y MpenoaBareis, BeAyIIero AUCHUILIUHY.

BJIOK A (6a30Bblif ypoBeHb) — 3aaHue KOMOMHHPOBAHHOI'O THIA C BHIOOPOM OJHOTO WIIM He-
CKOJIBKHX BEPHBIX OTBETOB U3 MPEIIOKEHHBIX BAPHAHTOB

Huempyxkyus no mecmam bnoka A: Ilpouumaiime mexkcm u evibepume 00UH UNU HECKOTLKO Npa-
BUTILHBIX OMBEMO8

3aJaHudA

Ne .
TekcTbl 3a7aHUH

1 Onpenenurenem o0agacT:

1. JlroGas marpuia

2. Jlrobas kBagpaTHast MaTpuIia

3. Tonbko muaroHanbHAs MaTpHIIA
4. Jlwo6as HeHyneBas MaTpuia

2 Ecmm A = (5 1), B = (1 3 4), TO pa3mep matpulbl AB Oyner:

6 4 2 87
1. 2x3
2. 2X5
3. 3x2
4. 5x2
3 Jl11a 0OpaTUMOCTH KBaIPATHON MAaTPHUIBI HEOOXOUMO U AOCTATOYHO, YTOOBI €€ OmpeIen-
TeJb ObLT HE PaBEH:
1. —-10
2. 10
3.0
4. 20
4 Ecii cucTeMy JTHHEHHBIX YpaBHEHHIT AX = b MOXHO pemmTh MetonoM Kpamepa, To:

1. Marpuna A xBagpaTHas

2. Marpuna A muaroHajabHas

3. Omnpenenutens Matpuiibl A He paBeH 0
4

Onpenenurens Marpuibl A paseH |
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x—2y—z=3

CI/ICTeMy JIMHCHUHBIX YPaBHCHUU {4-36' + Sy +z=6

MOKHO PpCHINTh:

1. Meromom Kpamepa

2. MatpuyHbIM METOZOM

3. Metonom XKopaana-I'aycca

4. MeToaoM NOYJIEHHOTO Jorapu(MUpPOBAHUS

—
Ecu 3anmansl nBe T09ku A(X4; Va; Z4) M B(Xg; Vg; Zg), TO KOOpAUHATHI BeKTOpa AB paBHBI:
1 Xg—Xp,Ya—YB 2a— 2p
2. Xp —X2,¥Yp —YarZp — Za
3. X4 +Xxp, Y4+ Vg, 24+ 25

4. X4 Xg,Ya VB Za " Zp

Ecnu nBa BeKTOpa NMEpreHAnKYISPHBI, TO:
1. Ux ckamspHOe mpousBeaeHue paBHO
2. Hx BekTopHOE npousBeaeHue paBHo 0
3. Hx cmemanHoe npousBeaeHne paBHo 0
4. VX KOOpIMHATHI POTIOPLINOHATHHBI

Kanonndeckoe ypaBHEHHE PSMOH, poxo el uepes Touky A(1; 4) mapanienbHo BEKTO-

py § = (5; 2) Ha miockoctu OXy, MOKHO 3aIUCaTh B BUJIE:

x+1 y+4

1L — =
5 2

y—4
2

+2

3. : y_
4

4. ==
4

2. =

=
e

x |><
I =+«
u1 vl
N

H |

[Tnockocts ax + by + cz = 0 mpoxoauT:

1. TlapannensHO BEKTOPY C KOOpAMHATaMH a, b, ¢

2. Yepes TouKy ¢ KOOpAWHATaMu a, b, ¢

3. IlepneHaukyynspHO BEKTOPY C KOOpAUHATaMHu a, b, ¢
4. Yepes Hayallo KOOPAUHAT

10

x-1  y—-4 z+1
[Ipsmas S~ 5 T —, HIUIOCKOCTh

2x+5y+7z+9 =0:
1. TMapannenbHsl

2. PacrosoKeHsl MoJ] OCTPBIM YIJIOM
3. IlepneHIuKyIsIpHBI

BJIOK b (noBhbIlIEHHBIN YPOBEHB) — 3a/jaHNe 3aKPBHITOTO TUIIA HA YCTAHOBIICHUE COOTBETCTBUSA

HHCWlpyKL;M}Z.' Hpoqumaﬁme meKkcm u ycmaHosume coomeenmcmeue

Ne
3aJaHus

TekcTbl 3a7aHUH

11

Y cTaHOBUTE COOTBETCTBUE MEXKIY MATPULIAMHU
S O G B Y G N ()

U WX TJIaBHBIMU DJIEMEHTaMU
A. =2, b. 2, B. 7, I'. 5.
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12

Y cTaHOBHTE COOTBETCTBUE MEXKIY MATPULIAMH

4 3
2 3 5 4 3
1.(1 4), 2.(1 ) O), 3(2 g) 4.(2 9 4)
U HX pa3MepaMu

A.3x2, b.1x3, B.2x2, T.2x3.

13

YcTaHOBHUTE COOTBETCTBUE MEKIY CUCTEMaMU JIMHEHHBIX YpaBHEHHM
x—2y+z=3 5 2x+y—z=4
'{x—2y+z=5’ { 3y+z=5"
5x—-2y=3
' {4x +3y=7
Y KOJIMYECTBOM UX PEIICHH
A.1, Bb.oo, B.O0.

14

VYcTaHOBHTE COOTBETCTBUE MEXY (popMysiaMu
T ]k

l.aiby + a;b, +asbs, 2.|la; a, asgl
by b, b3

a, az; as

by b, bs

c1 € C3

Y BUJAMHU NIPOU3BEACHUN BEKTOPOB
A. CxansipHO€E ITPOU3BEICHHUE,
b. Cmemannoe npou3BeieHUE,
B. BekxropHoe npou3sBeieHHUE.

3.

15

YcTaHOBUTE COOTBETCTBUE MEXKY YPaBHEHUSIMH TIOCKOCTEH
1.2x+3z+5=0, 2.4y—2z—-3=0,
3.5x+2y—-9=0, 4dx+7y—-2z=0

Y UX PACIIONIOKEHUEM B IPOCTPAHCTBE
A. IInockocTs napainensHa ocu Ox,

b. [TnockocTs mapainensHa ocu 0z,
B. ITnockocts napamiensHa ocu Oy,
I'. IIn0CKOCTh MPOXOUT Yepe3 HaYaI0 KOOPIUHAT.

BJIOK b (noBbllIeHHBIN YPOBEHB) — 3aaHUE 3aKPHITOIO THUIIA HA YCTAHOBJIEHHUE MOCIIEI0BATEIbHO-

CTH

Huempyxyus.: Ilpouumatime mexkcm u yCmaHosume npaguibHyio NOC1e008ameabHOCHb

Ne "
O — TekcTbl 3aaHniH
16 YcTaHOBHTE TIOCIIEIOBATEIBHOCTD KBaJPAaTHBIX MATPHI]
1 2 09 0 0 2 2 1
3 4 18 3 110
1/5 8 2 7 6\|, 200 35 0 3G 0 4.<1 1 1)
7 2 3 6 9 0 1 1
\9 4 4 5 1 / 4 450
110 BO3PACTaHMIO UX TOPSIKOB.
17 VYcTaHoBUTE OCTIEA0BATENBHOCTh YPAaBHEHUH MPSAMBIX

lLy=2x—4, 2y=2-4x, 3.y=5x, 4 y=5
B TIOPSIIKE BO3PACTAHUS MX YTJIOBBIX KOA(PHUIIMEHTOB.

BJIOK B (BbIcOKMI ypOBEHB) — 3a1aHHE OTKPHITOIO THUIIA C Pa3BEPHYTHIM OTBETOM
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Hnempyxkyus: Ipouumatime mexcm u 3anuwiume 0O0CHOBAHHbIL OMEem

Ne .

3a1aHASs TexcThl 3aJlaHUHA

18 Brnumure Henocraroniee ¢iI0Bo B ONIPEAEICHUE PAHTa MATPHULIBL:
Panzom mampuuysl nazvieaemcsa nopaook eé 6a3ucrHozo .

19 Brumute HemocTaromiee cioBo B popmyaupoBky Teopembl Kponekepa-Kamnennu:
JIna coemecmuocmu cucmemul TUHEUHBIX YPAGHEHUI HEOOXO0UMO U OOCMAMOYUHO,
umoowl Ovlau pasHvl OCHOGHOU U pACUIUPEHHOU MAMPUY, IMOU CU-
cmemol.

20 Brnumure Henocraromee ¢ioBo B ONPEAEICHUE HOPMAJIBHOIO BEKTOPA IIIOCKOCTH:
Hopmanonuvim 6eKmopom niocKkocmu HA3bl6Aemcs HEHYJ1e60U 66KMOpP, PACNON0HCEHHbLIL

IMOIL NIAOCKOCMU.

MeToauka npoBeieHUs1 TeCTUPOBAHMS

MakcumanbHOE BpeMsl BBIIOJIHEHUS TecTa — 60 MUHYT.
KonunuecTBo TectoBbix 3ananuii B Tecte 20.

Hns

MIPOBEJICHUSI KOHTPOJII OCTATOUYHBIX 3HAHUM KOMIbIOTEp (OPMHUPYET B CIy4alHOM IOPSIIKE

60 TeCTOBBIX 3aIaHU.

[Ipu npoxokaeHNUN TECTOBOTO KOHTPOJIS 3HAHUI 00yuaronuiicst 1oKeH BbIOpaTh OJMH WM He-
CKOJIBKO ITPaBWJIbHBIX OTBETOB B KayKJJOM TECTOBOM 3aJJaHUM.

B cnyudae mpaBuiibHOTO OoTBeTa Ha 17 M Oonee TectoBbiX 3amaHuil (81-100% mpaBUIIBHBIX OTBe-
TOB) 00YyYaIOIIUICS MOATBEPKIACT OCBOCHHE KOMIIETEHIIHNI C YPOBHEM «OTiauuHo». [Ipu oTBere Ha 13-16
TecTOBbIX 3afaHuii (61-80% mMpaBUIIBHBIX OTBETOB) OOYyYAIOIIHMICS MOATBEPKAAET OCBOCHHE KOMIIETEH-
it ¢ ypoBHeM «xopomuioy. [Ipu otBete Ha 9-12 TecToBbIX 3amanuii (41-60% npaBUIBHBIX OTBETOB) 00Y-
YaIOIIMICA MTOATBEPKIAET OCBOCHHE KOMIIETCHIIMIA C YPOBHEM «YJIOBJIETBOpUTENIbHO». [Ipn oTBeTe Ha 8§
1 MeHee TecToBbIX 3ananuii (0-40% mpaBUIBHBIX OTBETOB) OOYYArOIIMIICS HE MOATBEPKAAET HEOOXOIH-
MBIl YPOBEHb 3HAaHUHU U OLIEHUBAETCS «HEYAOBICTBOPUTEIHHOM.

Kputepun oneHuBaHus 0TBeTOB Ha TecToBbIe 3aanus OIIK-1

Pe3yabTaT oueHnBaHus

3aiaHus 3aKpbITOrO TUIIA HA yCTaHOBIIE-
HUE COOTBETCTBHS CUMTACTCS BEPHBIM, €C-
JIn HpaBI/IHI:HO yCTaHOBHCHBI BCE€ COOTBCT-
cTBUS (TTO3HUIIMH U3 OJHOTO CTOJI0IIa BEPHO
COTIOCTABJICHBI C TO3ULIUSMHU JIPYTOTO).
25% TeCcTOBBIX 3aJaHUN

Homepa
sananmii Yka3aHud o OLeHHBAHUIO (6a/J1B1, MOJTyYeHHBbIE 32 BHINOJIHEHHE 3aJaHus1/
XapaKTEePHUCTHKA MPABUJIbHOCTH OTBETA)

1-10 biok A CoBnazieHre ¢ BEpHBIM OTBETOM OLIEHHMBa-
3amaHus ¢ BBIOOPOM OJHOTO WM He- | eTcs 1 GamioMm;
CKOJIbKUX BEPHBIX OTBETOB W3 TPEIO- | HEBEPHBIH OTBET WU ero orcyrcTBue — 0
KEHHBIX CUUTAETCS BEPHBIM, €CJIM Tpa- | OAJIOB.
BWIBHO YKa3aHa Idpa wWid TUPPHL,
O3HAYarole BEPHBIE OTBETHI.
50% TecTOBBIX 3aJaHUH.

11-15 | biox b [TonHOE coBmazeHWEe C BEPHBIM OTBETOM

oleHUBaeTcs 1 6amnom;
HEBEPHBI OTBET WM ero orcyrcTBue — 0
0aJlIoB.
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16-17

biox b

3amaHus 3aKpBITOTO TUIA HA YCTaHOBIE-
HUE IOCJICIOBATEILHOCTH CUUTACTCS BEp-
HBIM, €CJIM TPaBWJIBHO YyKa3aHa BCs IIO-
CJIEIOBATEIILHOCTD IU(P.

10% TecTOBBIX 3amMaHUI

[lomHOE coOBmazieHWE C BEPHBIM OTBETOM
oueHuBaercs 1 6amiom;

€CIIM JIOMYIIEHBI OMUOKH MK OTBET OTCYT-
ctByeT — () 6amios.

18-20

biok B

3ajaHue OTKPBITOTO TUIA C Pa3BEPHYTHIM
OTBETOM CUUTAETCS BEPHBIM, €CIU OTBET
COBIMAJIa€T C ATAJIOHHBIM IO COJEP KAHUIO
U MIOJIHOTE.

15% TecTOBBIX 3aJaHUN

ITonHbpIli MpaBUIBHBIA OTBET Ha 3aJlaHHE
onennBaerca 1 6amiom. Eciu B oTBeTe uc-
TOJTB3YIOTCS TIEPEUUCIICHUS, TO PA3IMYHBII
MOPSATIOK CIIEAOBAHUS MPABUIBHBIX OTBETOB
B IIEPEYUCIICHUH HE CUUTACTCS OIIMOKOM.
Ecnu nomymiena ommubka, OTBET HETOIHBIH,
HEeNpaBWIbHBIN Uau orcyrctByeT — 0 Gain-
JIOB.
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IMTPUJIOXXEHUE 2

MeToauyecKue peKoMeHAAIMU 1JI51 00yYAKIIMXCS 110 OCBOCHHUIO TUCITUIIINHBI

1. MeToanuyeckne peKOMEHIalUU NPenoIaBaTeo

JucuuruinHa «JIuneiitHas anrebpa v aHaTUTUYECKasi TEOMETPUS» BKITIOYAET B ce0s

Ha ouHoU ghopme 0OyUeHus.:
JIEKI[MOHHBIE 3aHATHs — 18 yacos,
MPAaKTHYECKHE 3aHIATUSA — 36 4acoB,
camocTosTelbHas pabora — 54 gaca,
KOHTpOJIbHAA paboTa,
MIPOMEKYTOYHASI aTTECTAIMS — SK3aMEH,

Ha 3a04HOU (hopme 0OyUeHUs.:
JICKIIMOHHBIE 3aHSATHUS — 6 4acoB,
MPAaKTUYECKHE 3aHATHS — 6 4acoB,
camocrosTenbHas pabora — 123 gaca,
KOHTpPOJIbHAsI paboTa,
MIPOMEXKYTOUHAS ATTECTAINS — SK3aMEH.

[Ipu npoBeneHnn JIEKIUH, PENOJaBaTEb:

1) bopmynupyeT TemMy U 1€ 3aHATHS, OOBIBISET YyUeOHBIE BOIIPOCHI,

2) u3naraetT OCHOBHbIE TEOPETUUECKHUE MOJI0KECHHUS;

3) ¢ MOMOUIbI0 TEXHUYECKUX CPEJCTB OOyUEHHUs W/WJIM TOJ 3allMCh JAeT OIpe/eeHHs] OCHOBHBIX
MOHATHUH, pacYeTHBIX HOPMYT;

4) mpoBOAUT MPUMEPHI U3 OTEUECTBEHHOI'O U 3apyO0eHOTr0 OIbITa, AA€T TEKYyIIUe CTaTUCTUYECKHE
JAHHBIE /U1 HATJISTHOTO M 00pa3HOTOo MPECTAaBICHNS N3y4YaeMOro MaTepHaa,

5) B KOHIIE 3aHATHS BBIACT BOIIPOCHI JJIsl CAMOCTOSATEIBHOTO U3YUECHHUS.

Ha npaktudeckux 3aHsATHSIX padoTa, OCylIeCTBIsieMas B y4eOHOM ayAUTOPHH IO/ PYKOBOJICTBOM
MpernojaBaTelis, HalpaBjieHa Ha yriayOsieHne 3HaHuM, pACCMOTPEHHBIX Ha JICKIIUH, U OBJaJIeHHue ompeie-
JICHHBIMU HaBbIKaMH. Llenb MpakTUYeCKHX 3aHATUH — MPOBEPUTH YPOBEHb OBJAJEHUS O0yUYaIOIMIMMUCS
MaTepuaIoM, 3aKpENNUTh NOJyYCHHbIE 3HAHNUS U YMEHUS, IPOBECTHU CBSI3b MEXKAY TEOPETUUECKUMH MOJIO-
KEHUSMU U MX TMPAKTUYECKUM IPUMEHEHHEM, BBIPa0OTaTh HOBBIE MPAKTUYECKHE YMEHUs, CPOPMUPOBATH
HAaBBbIKH CaMOCTOSITENIbHOM paboThl, CAMOKOHTPOJIS M CaMOOOyUEHUSI.

Bo Bpemst BbINOMHEHUS 3a/1aHUI B yueOHOH ayJUTOpUu 00yUaIOMIMNACS MOKET KOHCYJIbTUPOBATHCA
C mpemnojiaBaresieM, onpeenarTh Hanbonee 3¢ HeKTUBHbIE METObI PEIIEHUS MOCTaBICHHbIX 3a1a4. Eciu
KaKas-TO YacTb 3aJIlaHUsI OCTACTCS HE BBIOJIHEHHOMN, 00YYalOIUiiCst MOXKET MPOJAOIKUTH €€ BBITIOJTHEHUE
BO BpeMs BHEAYIUTOPHOU CaMOCTOSITEIIBHOU PaOOTHI.

Jlisl OLICHKH MOJyYEHHBIX 3HAaHUH M OCBOCHHS y4eOHOro MaTepHala 1o KaXaoMy pasiely U B Iie-
JIOM O JUCIUIUIMHE MPEenoiaBaTeib UCIONIb3YeT (OpMbI TEKYIIETrO KOHTPOJIS U KOHTPOJIsS 3HaAHHUM 00y-
YarOIIMXCS IPU IPOBEAEHUH IPOMEKYTOYHON aTTECTALUU.

2. MeToauyeckne peKOMEHIANMH 00y4ar0 UM CSs

[Ipuctynas K M3y4eHUIO HOBOW y4eOHOW AMCHUIUIMHBI, OOYYaIOUIHECs JOJDKHBI 03HAKOMHTHCS C
pabodyeil mporpaMMoii, OIIEHOYHBIMU MaTepHallaMi, y4eOHOM, HayYHON U METOIWYECKOUN JUTEepaTypoH,
nmeronieiics B OMMOC CK® MTYCH,

['myOuHa yCBOEHUS JUCLUIUIMHBI 3aBUCUT OT aKTUBHOM M CUCTEMAaTHUYECKOM paboThl 00y4aromero-
Csl Ha JICKIMSX U MPAKTHYECKUX 3aHATHUAX, a TAKXKE B XOJI€ CAMOCTOSATENILHONW paboThl, O U3YUYCHUIO pe-
KOMEHJIOBAHHOM JINTEPATYPHI.

2.1 Memoouueckue yKazanus 0asa 00y4aruuxca no n0020Moe6Ke K 1eKYUOHHbIM 3AHAMUAM
Baxno COCPCAOTOYNTh BHUMAHUC HA COACPIKAHUHN JICKIIUH. TO MOMOXKET Jydme BOCIIPUHUMATD
y4eOHBI MaTepuall ¥ YSICHATh B3aUMOCBSI3b IIPOOJIEM 10 BCEH AMCIUTUINHE.
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OcHOBHOE cozepkaHKe JEKIHUH LieJIeco00pa3Hee 3aluChiBaTh B TETPAIU B BUJE KIIIOUEBBIX (pa3,
MOHATUH, Te3UCOB, 0000IEHHH, cXeM, ONOPHBIX BbIBOJOB. HeoOxoaumo obOpamiate BHUMaHUE Ha TEPMHU-
HBI, (HOPMYITUPOBKH, PACKPHIBAIOIINE COJIEPIKAHUE TE€X MM MHBIX SBJICHHUI U MPOIECCOB, HAYYHBIE BBHIBO-
Ibl ¥ MPaKTUYECKHE PEeKOMEHIanuu. JKenareapHO OCTaBIATh B KOHCIEKTax IOJIA, HA KOTOPBIX J€aTh
IIOMETKH U3 PEKOMEHJOBAaHHOM JUTEPATYPBI, JOIMOJIHIIONIENH MaTepHall MPOCIYIIAHHON JEKIIUH, a TAKXKe
MOTYEpPKUBAIOIINE 0COOYIO Ba)KHOCTh T€X UM UHBIX TEOPETHUUYECKUX MOJT0KEHUH.

C nenpio ysICHEHUS TEOPETUIECKUX TOJI0KECHUH, pa3peIIeHus] CIIOPHBIX CUTYalluii HEOOXOIMMO 3a-
JlaBaTh MPETOIaBaTEN0 YTOUHSIOIUE BONPOCHL. I 3aKpeIuIeHus CoJepKaHus JeKIUU B TaMATH, HE00-
XOJUMO BO BpeMsl CaMOCTOSITEIbHON pabOThl BHUMATENbHO MPOYECTh CBOW KOHCIEKT U JIOMOJIHUTH €T0
3aMUCsIMH U3 YUeOHUKOB M PEKOMEH0BAaHHOM JINTEPaTyPhl.

KoncnekTupoBaHue YMTaeMbIX JIEKIIMH U UX MOCIEAyIommas 0paboTka crocoOCTByeT Oonee Tiy-
OOKOMY YCBOEHHIO 3HAHH, U [TO3TOMY SIBJISIOTCA BaKHOU (popMoil yueOHOMN NesITeIbHOCTH 00yYaroX-
Col.

2.2 Memoouueckue ykazanus 07131 00y4aromuxcsa no n0020mosKe K NPaKmudeckKum 3aHAmuam

[{enpr0 MpaKTUYECKUX 3AHATHI SBISAETCS 3aKPEIUICHUE TEOPETUYECKUX 3HAHWUM, MOJYYEHHBIX IPH
W3Y4YEHUH JUCLUIUINHBL.

[Tpu moAroToBKE K MPAaKTUYECKOMY 3aHSTHUIO 11€J1eCO00pa3HO BBIMOJIHUTH CIIEAYIOIINE peKOMEeHa-
LUHU:

— H3YYHUTb OCHOBHYIO JIMTEPATYPY; O3HAKOMUTHCS C JOTIOJIHUTEIbHON JIUTEPaTypoid, HOBBIMU ITyO-
JUKaUKSIMH B IEPUOANYECKUX U3JAHUAX: )KypHajax, ra3erax u T.n.;

— MpHU HE0OXOTUMOCTH A0Pab0TaTh KOHCHEKT JeKuuid. [Ipu 3TOM ydecTh pekoMeHAaluu mpenoaa-
Batelis U TpeOoBaHMsI yueOHOM MpOrpaMMmsl.

[Tpu mpoBeaeHUN MPAKTUYECKUX 3aHATUH OCHOBHBIM METOIOM OOYUYEHUS SIBISIETCS CaMOCTOSITEINb-
Hasi paboTa oOywaromierocs Moj ympasjieHuEM mpernonasarens. Ha HUX MOMOJHAIOTCS TEOPETUYECKHE
3HaHUA 00YYAIOUINXCS, UX YMEHHUE TBOPUECKHU MBICIHUTD, aHATH3UPOBATH, 0000IaTh U3YUEHHBII MaTepu-
aJI, IPOBEPSIETCS OTHOIICHHE 00yUJaIOMIMXCsl K Oy IyIei mpoecCHOHATBHON IeATEIbHOCTH.

OreHka BBHIIOTHEHHOW paboOThl Ha OYHOHN (hopMe OOYyYEeHHs OCYIIECTBISETCS MpernoiaBaTeieM Mo
pe3yJibTaTaM BBITIOTHEHUS 3aJaHUN KOHTPOJIBHBIX pa0doT Nel m Ne2.

3. MeToanueckne yKa3zaHHus AJ1s1 00y4ar0MXCs 10 MOATO0TOBKe KOHTPOJIbHOI padoThl

BrimonHeHne KOHTPOJIBHON paboTHl MO nucHHIbInHe «JIMHeiHas anrebpa W aHAIMTHYECKas Teo-
METpUs» ABISETCA HEOOXOIMMBIM YCIOBUEM JIONYCKa 00Yy4aOLIErocst Ha 3K3aMeH.

B xo/1e BbINOIHEHMSI KOHTPOIBHON pabOThl 00YUaIOLIUIICS penlaeT CiaeayoLIie 3a1a4n:

1) perieHue cucTeMbl IMHEMHBIX YPaBHEHUH MaTpUYHBIM METOIOM U 10 ¢popmyiam Kpamepa,
2) BBIUHCIICHUE XapaKTEPUCTHK TPEYTOIbHHUKA HA MJIOCKOCTH,

3) BBIYMCIIEHNE XapAKTEPUCTUK MUPAMH/IbI B IPOCTPAHCTBE,

4) nocTpoeHue MOBEPXHOCTH BTOPOTO MOPSAKA HIIM IOBEPXHOCTH BPALLEHUS B IPOCTPAHCTBE.

[TopsiioK BBIMOTHEHUS! KOHTPOJIBHOM pabOThl MPUBEAEH B METOANYECKUX MaTepuanax «Meroande-
CKHE YKa3aHHA W KOHTPOJIbHBIC 3aJ[aHHsI 110 BBIMOJHEHUIO KOHTPOJIBHON pa0OTHI MO AUCIUILTHHE «JIH-
HeilHas anreOpa u aHamutudeckas reometpusi», CKO MTYCH, 2024».

DJIeKTpOHHAsI BEPCUSI KOHTPOJIBHOM paboOThl qoJKHA OBITH pa3MmelieHa odydatomumes B ero [lopt-
¢donuo Ha caiite CKO MTYCH aiist perieH3upoBaHMUs.

Ecnu y penieH3eHTa HET 3aMEYaHU WM 3aMEeYaHusl HECYIECTBEHHBIE, TO OH BBICTABJISIET 3a KOH-
TPOJIBHYIO pabOTy OLIEHKY «3auTeHo». Eciu ecTh CyllecTBEHHbIE 3aMEUaHUsl, TO BBICTABIISETCS OLIEHKA
«HE JOIyCK», a 00yJarouuiicst 00s13aH BBIIIOJIHUTE YKa3aHUs, CJCIaHHbIE PELIEH3EHTOM (BHECTH BCE HC-
NIPABJICHUS U JIOTIOJIHEHUS) U OOHOBJICHHYIO 3JIEKTPOHHYIO BEPCHIO MPEJICTABUTh HAa MOBTOPHYIO PELeH-
3HI0.

4. MeToanyeckne peKOMEeHIAIMH JJIsi 00Y4AIOIIHUXCSI 0 CAMOCTOSITEJIbHOI padoTe

CamocrosiTenpHas paboTa 00y4aroOmUXCsl SABJISICTCS COCTAaBHOM 4YacThl0 yueOHOUM paboThl U UMEeT
LEJIBIO 3aKPEIUICHUE U Yy OJIeHne OTyYeHHBIX 3HAaHUN U HaBBIKOB, IIOMCK U MPUOOPETEHHE HOBBIX 3HA-
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HU, B TOM YKCIIE C MCIIOJIB30BaHUEM aBTOMATH3UPOBAHHBIX 00YYAIOIINX KypCOB (CHCTEM), a TAaKXKe BbI-
MIOJTHEHHE Y4eOHBIX 33/1aHHi, IIOATOTOBKY K MPEACTOSAIINM 3aHATHUIM, 3a4eTaM U SK3aMECHaM.
CamocTodTrenbHas paboTa BO BHEAYJUTOPHOE BPEMsI BKIIIOYAET B ceOsl:

HOBTOPEHHUE JIEKLIMOHHOTO MaTepuaa;

HOATOTOBKY K MPaKTUYECKUM 3aHITUAM;

U3y4yeHHe yuyeOHOM U HayyHOH JIuTepaTyphl;

peleHue 3aj1ay, BbIJAHHBIX Ha IPAKTUYECKUX 3aHATHIX;

HOATOTOBKY K TECTUPOBAHMIO;

BBIJICJICHUE HamOoJiee CIOXKHBIX M MPOOJIEMHBIX BOMPOCOB IO H3y4yaeMOH TeMme, MONydYeHHe

Pa3bsICHEHUM M peKOMEHJAlMi M0 JaHHBIM BOIPOCaM C IPENoAaBaTesIsIMU Kaenpbl Ha UX €KEHEAElb-
HBIX KOHCYJIbTALUAX;

MMPOBCACHUC CAMOKOHTPOJIA ITYTEM OTBETOB HAa BOIIPOCHI TCKYLICTO KOHTPOJIA 3HaHHﬁ, peIICHUA

MPECTABICHHBIX B Y4eOHO-METOIUYECKIX MaTepuaiax Kadeapsl 3aa4 U TECTOB.

[lepen BbIIOSHEHMEM BHEAYJIUTOPHOM CaMOCTOSATENBbHONW pabOTHI HpernojaBaTelb MPOBOIUT HH-
CTPYKTaX (KOHCYJIbTAIIMIO) C OINpENEICHUEM L€ 3aJaHMsl, €0 COJIEP)KaHUs, CPOKOB BBIIIOJHEHUS, OC-
HOBHBIX TpeOOBaHUI K pe3yspTaTaM paboThl, KPUTEPUEB OLIEHKU, (OPM KOHTPOJIS M MEPEeyHs UCTOYHH-
KOB U JINTEPATypBhI.

OOBIYHO MOCTaHOBKY 3a/laud 00y4yaeMbIM Ha MPOBEAECHUE CaMOCTOATENbHOM paboThl MpemnojaBa-
TEJb OCYILLECTBIISIET HA OJJHOM U3 3aHITHH, IPEIIIECTBYIOLIUX JAHHOMY.

MeToauKy caMOCTOSTeNIbHON paboThl BCe 00ydaeMble BEIOUPAIOT MHIUBUIYAJIBHO.
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