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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 296 ot « 5 » 10 2017 1

JIner corjiacoBaHui

Pabouas mporpamma cocraBieHa ¢ yueToM TpeboBanuii denepanbHoro I'ocymapcTBeHHOro obpa3oBa-
TeIBLHOTO cTaHjapta Beiciiero oopasoBanus (PI'OC BO) no HampaBiieHHIO MTOATOTOBKU (CIEIIUATBLHOCTH)
11.03.01 «Paguorexuukay, yreepxaecaaoro 06.03.2015r., Nel79

paccMOTpEHa U yTBEp)KJIeHa Ha 3acemanuu kadenpol S5 okTsaops 2017 r., mpotokosa Ne 296.

PazpaboTtunk: 3aB. obecneunBarome kadeapoid MaTeMaTHKH A.JI. MarasuHHHKOBa

3aB. obOecrieunBaroniei kadeapoil MaTeMaTHKH A.JI. Mara3ugHuKOBa

Pabouas nporpamma cornacoBana ¢ (hakyiabTeTOM, MIPOPUIHUPYIOLIEH U BBIITyCKatoue kadeapamu
HaIlpaBJIEHUs MOATOTOBKU (CHEIUATBLHOCTH).

JHexan 3uB® N.B. Ocwurmos
3aB. mpodumpyromei
kadenpoit CBUuKP C.H. lIapanrosuu
3aB. BbIyCKarOLIEH
kadenpoit CBUuKP C.H. llapanrosuu
DKCHepThl:
npocdeccop kadenps marematukn TYCYP A.A. EnbrioB
npodeccop kapeapsl CBUuKP TYCYP A.E.Mannens.
2
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1. Heau v 321244 AUCHUILIMHBI: LIETBIO Kypca SBIISETCA U3yYEHNE OCHOBHBIX MATEMATUYECKUX MTOHATHN U
METOOB PELICHNUs 3a7a4 JIMHEHHOM anreOphl M aHANUTUYECKOI reoMeTpuu. B 3amaun Kypca BXosT: OBJla-
JIEHUE METOJIAMH MCCIIEJOBAaHUS MATEMATUYECKUX 3aa4, Pa3BUTHE JIOTHYECKOTO U AITOPUTMHUUYECKOTO
MBILUICHUS CTYJCHTOB, BBIPA0OTKA y CTYACHTOB YMEHHS pab0TaTh C MAaTEMAaTHUECKOM JTUTEPaTypOH.

2. Mectro aucuumiauHbl B cTpykType OIIOII: auHeiinasi aaredpa m reoMeTpusi OTHOCUTCSA K 0a30BOM
gactu quciumuivd b1.6.5.1.. [{nst u3ydeHus kypca HeoOX0IMMO TBEPI0€ 3HAHHUE CTYIEHTaMHU 0a30BOTO Kyp-
ca MaTeMaTuKu cpeaHed mikousibl. JluHeitHas anreOpa U reoMeTpusl Mpu3BaHa JaTh CTYJACHTAM 3HAHUS U
HaBBIKH, KOTOPbIE OyIeT NCIOIB30BATHCS MPU U3YUESHUH JUCIHHUILTIH MPO(ECCHOHATBHOTO IIMKIIA, B YUeOHO-
UCCIIEIOBATENBCKON M HaAy4YHO-HCCIEA0BaTEIbCKOM paboTe.

3. TpeGoBaHus K pe3yJibTaTAM OCBOEHHS AUCHUINJINHBI:

MPOLIECC U3yUEHUs AUCHUIUIMHBI HampaBiieH Ha (popMHUpOBaHHE CIAEAYIONINX KOMIETEHIIHIA:

OIIK-2-« BeimycKkHUK TOMIKEH 00J1aaTh CIIOCOOHOCTHIO BBISBIISATH €CTECTBEHHO-HAYYHYIO CYIIHOCTh MPO-
0J1eM, BOSHUKAIOIIUX B X0JI€ MPOPECCUOHATBHON AEITeIbHOCTH, PUBIIEKATh AJI UX PEIICHUS COOTBET-
CTBYIOIIUN (HU3UKO-MAaTEMATHICCKHIA arrapar»

B pesynbpraTe u3ydeHus JUCUUIIINHBI CTYIACHT JOJIKCH:
3HATh OCHOBBI JMHEHHON anreOpbl ¥ aHATUTUYECKON T€OMETPUHU, COOTBETCTBYIOLMI MaTeMaTHYECKUH an-
rapar;

YMETh: NPUMCEHATH 3HAHUA B 00J1acTH JIMHEHHOMN anre6pbl W aHAJIMTUYECKOM TeoOMETpHUH, COOTBETCTBYIO-
IIII/If/'I MaTeMaTHYCCKUU afrmapar i peuICHUA TUIIOBBIX 3a4a4, AJIA OCBOCHUA APYIrux JUCHUILIIUH, IIPEAY-

CMOTPCHHBIX y‘Ie6HBIM IUIAaHOM, U PCIICHUA HpO(bCCCI/IOHaJIBHBIX 3aaa4,;

BJIaA€Th: OCHOBHBIMU METOJaMM PECIICHUSA 3aa4 JIMHEHHOM anre6pbl U aHAJIMTUYECKOU I'COMCTpPHUHU U CO-
OTBCTCTBYIOIIUM MATCMATUUYCCKUM allllapaToOM;
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4. O0beM TUCHMILIMHBI M BUJbI Y4eOHOH padoThI
OO06mIas TpyI0€MKOCTh AUCIHUILTAHBI COCTABISAET 6 3a4eTHBIX CIMHHIIL.

Bun yue6HO# paboTh Beero 4acon CemecTpsl
1 2 3
AynuTopHbIe 3aHATHS (BCero) 56 56
B ToMm uncne:

Jlexrn 28 28
JlabopaTopusie pabots! (JIP)
[paxtnueckue 3ausaTus (I13) 28 28
Cemunapsi (C)
Komnoksuywmsi (K) 2 2
Kypcogoit mpoekt/(paboTa) (aynuTopHas Harpy3ka)
Jlpyaue 6udvl ayoumopHroii pabomoi
KontpomnsHbie paboThl 4 4
CamocrosiTesbHas padora (Bcero) 124 124

B ToMm uucne:

Kypcogoii npoexT (pabora) (camocTosiTensHas padboTa)

PacuerHo-rpaduyeckie paboTh

Pedepar

Hpyaue 6udvl camocmoamenvroi padomot

IToAroToBKa K MPaKTUYECKUM 3aHSATHUSIM 80 80
ITonroToBKa K KOHTPOJIBHEIM paboTam 26 26
IloAroroBka K KOJUIOKBUYMY 18 18
Bun npoMexxyToO4HOM aTTecTaluy -3K3aMeH 36 36
O0611as TPYJA0EMKOCTh Yac 216 216
3auyernblie Enununiel TpynoemkocTa 6 6
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5. Conepxxanue IMCUUNIMHBI

5.1. Pazngennl AMCUMIIMHBI U BUAbI 3aHATHH

e |5 |8
. Ex| £x i’\ $ s | = _ | Popmupye-
- HaunmeHoBanue pa3iena TUCIUILIHHEL § & & g & 2 8 =5 8 5 MBIC KOMIIE-
/i pasiena Auctt 5 |gez| 2z | 82| 85|08 TeHLHH
S |Sf|Ef | a7 | 85|57 (OKIK)
2 & |2
1. DJIeMEeHTBI TEOPUH JIMHEHHBIX IPOCTpaHcTB. Matpu- | 10 10 38 58 OIIK-2
1(bI, OIIPEJETUTENH, CUCTEMBI JTMHEHHbBIX anreOpau-
YEeCKHUX YpaBHEHHH
2. DJeMEeHTBI BEKTOPHOH anreOpsbl. 10 10 38 58 OIIK-2
OCHOBBI aHAJIUTHYECKON T€OMETPHH.
3. @DyHKIINY B TMHEHHBIX IPOCTPAHCTBAX 6 4 30 40 OIIK-2
4. KommnekcHsle uncna. @yHKIUU KOMILIEKCHOTO Ie- 2 4 13 24 OIIK-2
PEMEHHOTO
BCETO 28 28 124 180
5.2. Conep:xanue pa3iesioB JMCUMILIUHBI (110 JEKIUSIM)
dopmupye-
No HaumenoBanue TpynoeMKoCTh MbI€ KOMIIE-
CogeprxaHue pa3enoB
1/ paszenos (aac.) TCHIUU
(OK, IIK)
1. OnemeHTHl Teo- | MaTpuuel U omepanuu Haa HuUMH. Onpenenurenb. Pe- 10 OIIK-2
puUM  JMHEWHBIX | LIEHUE MATPUYHBIX ypaBHeHuM. JIuHeiiHas 3aBUCUMOCTb
MIPOCTPAHCTB. CHCTEM BEKTOPOB. Pa3MepHOCTh NTHMHEHHOrO NpOCTpaH-
Marpunpl, ompe- | cTBa, 6a3uC U KOOPAUHATHI.
nenuteny,  cu- | CucTeMBbl IHHEHHBIX anreOpamdeckux ypaBHeHHH. CoB-
CTEMBI  JIMHEW- | MECTHOCTh W OIPEAEICHHOCTh CHCTEMBl YpaBHEHHM.
HBIX  anreOpau- | PemreHne ompeneneHHBIX CHCTEM: MaTPHYHBIA METOZ,
yeckux ypaBHe- | metox Kpamepa, meron [aycca. Pemenne HeonpeneneH-
HUH HBIX CUCTeM. Penienne 0lHOPOAHBIX CUCTEM YPABHEHMIA.
2. | OnemeHTsl Bek- | [IpoCTpaHCTBO TeOMETPHYECKHX BEKTOPOB M €ro Moj- 10 OIIK-2
TOpHOM anredphl. | mpocTpaHcTBa. IIpoexkuus BekTopa Ha ock. CkalsipHOe,
OCHOBBI aHANM- | BEKTOPHOE M CMEIIAaHHOE MPOM3BeNeHHs BeKTOpoB. Ilo-
THYECKON  reo- | JspHas cUCTeMa KOOPAMHAT.
METPHUU. YpaBHeHUEe IMHUY Ha I0cKocTu. IIpsaMas Ha niockocTu
Kak JIMHHS TIepBOTo nopsaka. HeBbIpoXIeHHBIE KPUBBIE
BTOPOTO MOPSIIKa Ha IUIOCKOCTH.
YpaBHeHHE TOBEPXHOCTH B IpocTpaHcTie. [ImockocTs B
MPOCTPAaHCTBE KaK IIOBEPXHOCTh IIEPBOTO  IOPSIKA.
IIpsamast B mpoctpanctBe. CTpoeHHE HEBBIPOKACHHBIX
MIOBEPXHOCTEH BTOPOTO IOpsiAKa B IpocrpaHcTBe. L{u-
JIMHApHUYECKasl U chepryecKasi CHCTEMbl KOOP/IMHAT.
3. | ®yHKUUH B JTH- [Monsitue ¢yHkuK (oneparopa) B JIMHEWHBIX MPOCTPaH- 6 OIIK-2
HEIHBIX TIpo- crBax. Kiaccupukanuss (QyHKUMH B 3aBHCUMOCTH OT
CTPaHCTBAX. pa3sMEepHOCTH TPOCTPAHCTB. JIEMEHTapHBIE CBOICTBa
¢yaxunii. JlunelHbI omeparop m ero marpuna. Coob-
CTBEHHBIE 4YHCIIa W BEKTOPHl JIMHEHHOTO oIeparopa
(matpunel). JInHeHHBIC M KBaAPaTHIHBIE (YOPMBL.
4. | KomrutekcHbie MHO0X€eCTBO KOMIUIEKCHBIX 4yuces. DopMbl peacTasiie- 2 OIIK-2
yycnaa. OyHKIUM | HUS KOMIUIEKCHBIX uncel. Onepanuu HaJ KOMIUIEKCHBI-
KOMILIEKCHOTO MU uuciamMi. OYHKIUU KOMIIIEKCHOTO IEPEMEHHOT0, UX
MEPEMEHHOTO NPE/ICTaBICHHE B ainreOpanvyecKkol M IOKa3aTelbHON

¢dopmax.
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5.3. Pazgeqbl AMCHUILUIMHBI U MEKIUCHUIUIMHAPHBIE CBA3M ¢ 00ecreYuBAIIUME (MPeAbIAYIIMMHU) U
ol0ecrieynBaeMbIMH (MOCIEAYIOIIUMHI) M CHIUIIIMHAMH

Ne HanmeHnoBanme 00eceYnBarOIIAX Ne Ne pa3nenoB gaHHOW AUCIUILIMHEI U3 Ta0J.5.1, I KOTOPHIX HEOOXOIUMO
m/n | (mpeIpIAyIuX) U 00ecneunBacMbIX (To- u3ydeHue odecneynBaromux (MPeAbIIYINX) 1 00ecieunBacMbIX (TIOCIIey-
CJEIYIOMINX) TUCUUTUIMH IOIUX) JUCIUILTUH
1 | 2 | 3
IIpenmecTByomue IMCUUNIHHBI
| | + | + | +
Mocyenyomue TMCHUNITHHBI
1 | OcHOBBI (hYHKIIMOHAIEHOTO aHAJIN3a + + +
2 | JluckpeTHas MaTeMaTHKa + + +
3 | Teopust BeposITHOCTEH U MaTeMaTH4e- + + +
CKasl CTaTUCTHKA
4 | ®dusuka + + +
5 | NadopmannoHHbIC TEXHOJIOTHU + + +
6 | UmxeHepHas u KOMIBIOTEpHAs rpaduka + + +
7 | OCHOBBI TEOPHHU INEKTPUIECKUX LICTICH + + +
8 | Metponorus u paiuou3MepeHus + + +
9 | DnexTponunka + + +
10 | CxeMOTeXHHKA aHAJIOTOBBIX 3JICKTPOH- + + +
HBIX YCTPOWCTB
11 | PagnoaBromMaTuka + + +
12 | Ludposast 06paboTKa CUTHAIIOB + + +
13 | PagnoTrexHu4eckue 1enu 1 CUTHAJIbI + + +
14 | DnexkTpoarHaAMUKa U paclpOCTpaHEHUE + + +
PpaavoBOJIH
15 | MHorokaHanpHbIC TA(POBEIC CHCTEMBI + + +
nepenayu
16 | KocMmuueckue CUCTEMBI CBSI3H + + +
17 | IlpuknanHbie MaTeMaTHUYECKHE METO IbI + + +
B PAIMOTEXHUKE
18 | MaTtemaTHueckoe MOJIEIMPOBAHNE + + +
YCTPOUCTB paJInO3JIEKTPOHHBIX CUCTEM

5.4. CooTBeTcTBHE KOMIIETEHINH, (OPMUPYEMBIX IPH M3YYCHUHU AUCHMIIMHBI, 1 BUAOB 3aHATHH

[lepeuenp koM- Bunel 3ansTHil DopMBbI KOHTPOJIS
TeTeHIHH 11 J1a6 Tlp. KP/KIT | CPC
OIIK-2 + + + Onpoc Ha JEeKIUH, Ha TPAKTUIECKOM 3a-

vatuu. Komnoksuym. KontponbsHas pabo-
Ta. DK3aMeH.

JI — nexuwus, I[Ip — npakTHueckue U ceMUHapCKue 3ansaTus, JIab — maboparopHblie pabOTHI,
KP/KII — kypcoBast paboTta/mpoekt, CPC — camocrosiTenbHas paboTa cTy1eHTa
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6. Metoabl u GopMbI OPraHu3amum 00y4eHust

TexH0JI0rMM NHTEPAKTHBHOI0 00Y4YeHMsI IPH Pa3HbIX (popMax 3aHATHI B Yacax

IIpakruue-
DopMel Jlexuuun
CKHe/CeMHUHApCKHe Bcero
MeTo bl (gac)
3aHATHA (Jac)
OO0cyxaeHne MaTepruaia B X041 MyJIbTUMEAHHHBIX 4 4
MIpe3EHTALMN
Pabora B rpymnmnax 2 2
BricTymnienne B posi 00yJaromero 3 3
MeTtox MO3TOBOTO IITypMa 3 3
HToro MHTEpaKTUBHBIX 3aHATUI 4 8 12

7. JIabopaToOpHbI NPAKTUKYM HE IPEAYCMOTPEHO
8. IIpakTHyeckue 3aHATUSA (CEMHUHAPBI)
Ne Ne pazgena quc- TemaTuka NpakTHYECKUX 3aHATUH (CeMUHa- Tpyno- Komneren-
n/n LUIIIUHBI U3 poB) €MKOCTb AU

Tabm. 5.1 (gac.) (OK, IIK)
1. 1. Martpuiisl u onepaiiuu Haj HUMU. Onpeaenu- 10 OIIK-2

Tenb. PelieHue MaTpuyHbBIX ypaBHEHUM. JIu-
HelHasl 3aBUCUMOCTb CUCTEM BEKTOpOB. PaHr
MaTpHLIBL.

Cuctembl JIMHEHHBIX alreOpandyeckux ypas-
HeHull. XapakTepucTuka cucreM. Pemenue
OINpPENENEHHBIX CHCTEM: MATPHUYHBIA METOZ,
meron Kpamepa, meron I'aycca. Pemenue
HEOIPEJEeNIeHHbIX CUCTEM. PemeHune onaHo-
POJHBIX CHCTEM YPABHEHUIA.

2. 2. Anrebpa reomerpuyecknx BekTopoB. Omepa- 10 OIIK-2
MU HaJl FeOMETPUYECKUMH BekTopamu. Cka-
JSAPHOE, BEKTOPHOE W CMEIIAHHOE NPOU3BE-
JICHUS BEKTOPOB.

[Ipsimast Ha rutockoctu. KpuBbie BTOpOro mo-
psnka. [I0cKoCTh U mpsiMasi B IPOCTPAHCTBE.
IlosispHas cucreMa KOOpAUHAT.

3. 3. Jluneitnpiii onepatop u ero matpuna. Co0- 4 OIIK-2
CTBEHHBIE YHCIIAa ¥ BEKTOPBI JTUHEHHOTO OIle-
patopa (Matpuiiel). JInHElHbIE U KBaJpaTHU-
HbIE (OPMBEI.

4. 4. MHOXeCTBO KOMIUIEKCHBIX umcend. PDopMmsl 4 OIIK-2
MPEJCTAaBICHNS KOMIUICKCHBIX YHCEN. KOM-
IUIEKCHBIX 4ucen. Omnepanuy HaJl KOMIUIEKC-
HBIMH 4uciaMd. DyHKIUM KOMIUIEKCHOTO
MIEpEeMEHHOT0, UX NpE/CTaBIIeHUE B aiuredpa-
MYECKOH 1 IoKa3aTesbHOH popmax.
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9. CamocrosiTesibHast padora

No No paznena nucuu- TemaTnka caMOCTOSITEILHOM pa- Tpyno- Kowmme- Kontponn
n/m TUTAHBI U3 Ta0I. 5.1 0OTHI €MKOCTh TEHIINN BBIITOJTHECHHS
(Oemanuzayus) (dac.) OK, ITIK paboThI
1. 1. W3ydenne TeopeTHIecKoro Mare- 38 OIIK-2 Omnpoc Ha
puana, pemenue 3amad. Iloaro- JIEKIUH, TIpaK-
TOBKA K NMIPAKTUYECKUM 3aHATHSIM. THYECKOM
IloaroroBka K KOHTPOJBHOM pa- 3aHSITHH.
6ote. Temsr: KomnoxBuym.
ONeMEeHTBl TEOpUH  JIMHEHHBIX KonrponbsHble
MIpoCTpaHcTB.Matpuupl, ompene- paboTsl. Dk-
JIUTENIN, CUCTEMBl JMHEHHBIX aj- 3aMeH.
reOpanyeckux ypaBHEHHH
2. 2. H3yyenune TeopeTHUECKOro Mare- 38 OIIK-2 Omnpoc Ha
puana, pemenue 3anad. Iloxro- JIEKLIUH, TIpaK-
TOBKA K NMPAKTUYECKUM 3aHATHSIM. THYECKOM
IloaroroBka K KOHTPOJBHOM pa- 3aHSITHH.
6ote. Temsr: Komnoksuym.
DJeMeHTHI BEKTOPHOI anreOphl. NunuBuny-
OCHOBBI aHATMUTHYECKOH TeoMeT- aJIpHOE 33]a-
puu. Hue. Kon-
TpOJbHAas pa-
60T1a. OK3a-
MEH.
3. 3. H3ydeHue TEOpeTUUECKOTO MaTe- 30 OIIK-2 Omnpoc Ha
puana, pemenue 3anad. Iloxro- JIeKIUH, TIpaK-
TOBKa K IIPAaKTHYECKUM 3aHATHUSIM. THYECKOM
[lonrotoBka K  KOJJIOKBHYMY. 3aHaTun. Kon-
Temsr: TpOJIbHAS pa-
JIluHeiHbIN omepaTtop U €ro Mart- 6ota. JKk3a-
puna. CoOCTBEHHBIE YnCTa U BEK- MEH.
TOpPBl  JIMHEWHOTO  oIepaTopa
(Matpumer). JInHeliHBIE W KBaIpa-
THUYHBIE ()OPMBEI.
4. 4. N3yuyenune TeopeTuueckoro mare- 18 OIIK-2 Omnpoc Ha
puana, pemenue 3amad. [loxro- JIEKINH, TIpaK-
TOBKa K ITPAaKTHYECKUM 3aHSATHUSIM. THYECKOM
Tewmsr: 3aHATUH. JK-
MHO0€CTBO KOMIUIEKCHBIX YH- 3aMEH.
cest. @opMBI IIPeICTaBICHUS
KOMITJIEKCHBIX yncen. Onepannu
HaJl KOMITJICKCHBIMH YHCIaMH.
@OyHKINN KOMIIEKCHOTO Tiepe-
MEHHOT0, HX TPE/ICTaBICHHUE B
anredpanvdeckoi 1 MokazaTelb-
HOW (opMax.
5. TTonroroska u caaya dK3aMeHa 36 OreHka Ha
9K3aMEHe

10. IlpumepHasi TeMaTHKA KyPCOBBIX POEKTOB (Pad0T)HE NPETyCMOTPEHO
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11. PeiiTuHroBasi cucremMa JJisl OlleHKH yCIeBAeMOCTH CTYJAeHTOB

Tadauna 11.1 baibHble OLIEHKHU TSl 37IEMEHTOB KOHTPOJISL.

MakcuManbHbIM | MakcuMmalnbHbIM | MakcumanbHbIN | Beero 3a
Oayn Ha 1 K.T. Oayt mexay 1 u | 6amn Mmexay cemMecTp
2 K.T. 2 -l K.T. U Ha
KOHEII ceMecTpa
KonTtponbsHble paboThI, TECTHI. 10 22 18 50
Komnoksuym. 5 10
Pabora Ha mpakTHYECKUX 3aHSI- 10 10
THAX
Htoro makcumyMm 3a nepuo; 15 27 28 70
Crnaya sx3ameHa (MaKCUMyM) 30
Hapacrarouium urorom: 15 42 70 100
Tabauna 11.2 TlepecueT 6aIJIOB B OIICHKH 32 KOHTPOJIBHBIC TOYKH
BaJuibl Ha 1aTy KOHTPOJIbHOM TOYKH Onenka
> 90 % or makcuManbHOU cyMMbI OasuioB Ha naty KT 5
Ot 70% 1o 89% ot makcumasibHOM cyMMBbl OaioB Ha naty KT 4
Ot 50% 110 69% oT MakcuMalibHON cyMMBbl 6asioB Ha naty KT 3
<50 % ot makcuMaibHOU cymMMbl O6amioB Ha aaty KT 2
Tab6auna 11.3 Ilepecyer cymmbl 6ayI0B B TPAJIUIMOHHYIO U MEXTYHAPOIHYIO OLICHKY
Ouenka (FOC) Hrorosas cymma 6a/1710B Ouenka (ECTS)

(Y4uTBIBAET YCHEIIHO CAAHHBIN HK3aMeH)

5 (0TIMYHO) (3a4TEHO) 90 - 100 A (0TJIMYHO)
85 -89 B (ouens xopormio)
4 (xopoti10) (3a4TEHO) 75 — 84 C (xopormio)
70 - 74 D
3 (YAOBIETBOPUTENBHO) 65 — 69 (YROBIICTBOPHTEIIBHO)
(3a4TeHO) 50 - 64 E (mocpencTBenHo)

2 (HEeyIOBIIETBOPUTEIBHO),
(He 3auTeHO)

Huxe 50 6aiuios

F (HeynoBIeTBOPUTEIHHO)

12. quﬁﬂo-MeTonuqecm[e MaTepUaJibl 10 TUCHHUILIMHE.

12.1 OcHoBHas aUTEpaTypAa.

1. Byrpos f1.C. Beiciias matemaruka: yueOHuk juist By30B: B 3 1. / S.C. Byrpos, C.M. Hukonbckuii; pen.
B.A. CagoBauunii. T. 1 : DneMeHTH TUHEHHON anreOpbl U aHATUTHYECKOH T€OMETPHUU.- 8-€ U3/, CTEPEeo-

tur. - M.: JIpoda, 2006. - 284[4] c. (31 3k3.)
2. Kypom A.I". Kypc BeIciieii anreOpsl, yueOHuK,19-e u3za , M3a-Bo:Jlans, 2013r.,432¢.

https://e.Janbook.com/book/527

4. ITpuBanoB U.M. Ananutnueckasi reomeTpusi: YueOHUK 171 By30B. 38-e u3f., 2010r., 304c.

https://e.lanbook.com/book/321

5. MarasunnaukoB JL.U. Breicmias marematuka 1. [IpakTukym no nuHeiHO# anredpe U aHATUTHYECKON Teo-
Metpun: YuebHoe nocobue / JI.W. Marasunnukos, A.JI. MarazunaukoBa; MHUHHCTEPCTBO 00pa30BaHUS
Poccuiickoit deneparun, TOMCKUN TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIHUOIIEKTPO-

Huku. - Tomck: TYCVYP, 2007. - 163 c. (97 7k3.)

6.MarasuaaukoBa A.Jl., MarasuaHokoB JI.W.,Jlunelinas anreOpa. AHanuTHIecKast TeOMETpus [ DIEKTPOH-
HBIH pecypc] : yuebHOe ocobue; ToMCKui TOCyJapCTBEHHbIN YHUBEPCUTET CUCTEM YIPABIECHUS U PaIHo-

anekTpoHUKH (ToMmcK). - DIeKTpOoH. TeKCTOBbIE NaH. - Tomck : [6. u.], 2010. - on-line, 176 c.
http://edu.tusur.ru/training/publications/2244
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12.2 JlonosHUTENbHAS TUTEPATYPA.

1. I'punimnon W.0. JIuneiinas anrebpa. AHamuTHUECKasi TeOMeTpus (JUIsI SKOHOMUYECKUX CIIEIHATIbHOCTEMH).
VYyebnoe nmocodue. / N.D. I'punmmon, JI.A. I'yroBa, JI.L. Marasunnukos, A.JI. MarasunHukoBa; dene-
paJIbHOE areHTCTBO MO 00pa30BaHMIO, TOMCKHII TOCYyIapCTBCHHBI YHUBEPCUTET CHCTEM YIIPABICHUS U pa-
nnosnekTpoHuku. - Tomck: TYCVYP, 2007. - 247 c. Ixk3emmiasapsl Beero: 103 sk3.

2. [ucemennsiit JI.T. KoHcnekT Jekuuil mo BhICIHIEH MaTeMaTHKe: MOJHBIN Kypce. — 5-¢ u3f, - M.: Alipuc-
ITpecc, 2007. - 602 c. (7 7k3.)

12.3. YueOHO-MeTOAUYeCKHE TOCOOUS U TPedyeMoe IporpaMMHoOe odecliedeHue.

IlpakmuuecKkue 3anamusa nPOGOOAMCA NO Y4EOHIM NOCOOUAM:

1. MarasunnukoB JL.U. Breicmias marematuka I. [IpakTiukyMm mo JuHeiHON anredpe ¥ aHAIMTHYECKOH reo-
MeTpuu: YdueOHoe mocobue / JI.M. MarasunnukoB, A.Jl. Mara3unaukoBa; MHHHCTEPCTBO 00pa3oBaHUs
Poccutickoit ®enepanyuu, TOMCKUI TrOCyAapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PALUODIIECKTPO-
Hukd. - Tomck: TYCVYP, 2007. - 163 c. 97 k3. (peKOMEHI0BaHO /715l CAMOCTOSITENILHOM paboThI)
2.MarazuanukoBa A.JI., MarazuanokoB JI.U.,JIuneitnas anre6pa. AHaauTH4YeCcKas reoMeTpus [ DIEKTPOH-
HBIH pecypc] : yuebHOoe mocobue; ToMCKUi TOCYyJapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PAIHO-
anekTpoHUKH (ToMCK). - DIEKTPOH. TeKCTOBBIE aH. - Tomck : [6. u.], 2010. - on-line, 176 c. (pexomen10-
BaHO JIJISl CAMOCTOATEIbHOM paboTh)

http://edu.tusur.ru/training/publications/2244

3adanua Ha KOHMPOIbHBLE PAOOMbL U UHOUGUOYVATbHbIE 3A0AHUA NPUGCOCHDBL 8 KANHCOOM U3 C1eOVIOUIUX
YUeOHbIX NOCOOUIL:

1. Byrpos f.C. Beicmast maTtemaruka: ydeOnuk it By3oB: B 3 1. / S1.C. Byrpos, C.M. Hukonsckuii; pen.
B.A. CagoBauuuii. T. 1 : DneMeHTH JUHEHHON anreOpbl U aHATUTHYECKONH T€OMETPUH.- 8-€ U3Il., CTEPEeo-
tur. - M.: Ipoda, 2006. - 284[4] c. (31 3k3.)

2. MarazunnukoB JI.U. Beiciias maremaruka 1. [lpakTukyMm mo JuHeHHON anrebpe v aHaIUTHYECKOH reo-
MeTpun: Yuebnoe mnocobue / JL.W. Marasunaukos, A.JI. MarazunHukoBa; MUHHCTEPCTBO 00pa3oBaHHS
Poccutickoit ®enepanuu, TOMCKUI TOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PagUOdIECKTPO-
Huk. - Tomck: TYCVYP, 2007. - 163 c. (97 5k3.)

3.MarazunnukoBa A.Jl., Marasunnokos JI.W.,Jluneitnas anreOpa. AHanuTuyeckasi reoMeTpus [ DIeKTPOH-
HBIN pecypc] : yuebHOe ocobue; ToMCKui ToCyJapCTBEHHbIN YHUBEPCUTET CUCTEM YIIPABIECHUS U PaIHo-
anekTpoHUKH (ToMcK). - DIEKTpOH. TeKCTOBbIE aH. - Tomck : [6. u.], 2010. - on-line, 176 c.
http://edu.tusur.ru/training/publications/2244

12.3.2 YuyeOHO-MeTOAMYECKHE MTOCOOUS AJIs1 JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 310POBbS

Y4eOHO-MeToINYECKHE MaTepUasbl JUIsl CAMOCTOSITENIbHON U ayIUTOPHOM paboThl OOyyaroumxcs U3
qrcia MHBAJIUIOB MPEAOCTABISAIOTCS B (hopMax, afanTHPOBAHHBIX K OTPaHHMUYEHHSIM MX 3/I0POBbS U BOCIIPH-
ATHS UH()OPMALINH.

JJ1s1 11 ¢ HAPYILUEHUSIMU 3PEHUA
- B (hopMe BIIEKTPOHHOTO JIOKYMEHTA;
- B TICYaTHOW (hopMe yBETMUEHHBIM MIPUPTOM.
JJ1s1 1M1 ¢ HAPYLIEHUSIMH CJIyXa:
- B (hopMe BIIEKTPOHHOTO JJIOKYMEHTA,
- B IIe4aTHOM hopme.
JJ1s1 1M1 ¢ HAPYLIEHUSIMU OIIOPHO-ABUIaTEJIbHOI0 ANNApPaTa:
- B (hopMe 3/IeKTPOHHOrO JOKYMEHTa;
- B Iie4aTHoOM hopme.

12.4. baszvl 0auHbLX, UHGOPMAYUOHHO CNPABOYUHBIE U NOUCKOBbIE CUCTNEMbL!

OO6pazoBatenpHbId  TOpTann  yHHBepcuTeTa (https://edu.tusur.ru), SJIEKTPOHHBIA KaTaJOT OMOIUOTEKH
(http//lib.tusur.ru), snekTporHast 6ubnuoreunas cucrema «Jlaup» (http://e.lanbook.com) cucrema nucran-
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nuonHoro oopazoanusi MOODLE (MmeTomuueckue MaTepHalibl: TEKCTOBBIC, ayAro W BUIAeO(aNIbl, WHIH-
BI/II[yaJII:HI:Ie 3aJaHus, TCCThI U T.I[.)
Ccpuiku ¢ caiiTa kadeapbl Ha MAaTeMaTHIECKHUE PECYPCHI U OH-JIAH TPEHAKEPHI.

13. MarepuajibHO-TeXHHYECKOe oOecredeHue TUCIUIINHbI
13.1. O0mue TpeGOBaHUS K MATEPUATBLHO-TEXHUYECKOMY 00ecredeHUI0 JUCHMIIIMHBI

13.1.1. Mamepuanvno-mexnuueckoe odecneuenue 0 1eKUUOHHBIX 3AHAMUTL

ILJ’IH IMPOBCACHUA 3aHSATUN JICKHMOHHOI'O THIIA, I'PYIIIOBBIX U MHAWBUAYAJIbHBIX KOHCYHBTaHHﬁ, TCKYLICTO
KOHTPOJISl ¥ IPOMEKYTOYHOM aTTECTAIlMU MCIIONIB3YeTCsl ydeOHasl ayJIUTOPHUS C KOJIHMYECTBOM ITOCAIOYHBIX
mect He MeHee 90, 000pyI0BaHHAs JIOCKO, KOMITBIOTEPOM, IIPOSKTOPOM U CTaHJAPTHOM y4eOHOH MeOebIo.
HmeroTcst HarmsiHbIe TOcOOUs B BUJIE TIPE3CHTAIMHN 110 JICKIIMOHHBIM pa3JieiaM JUCIUTUINHBL.

13.1.2. Mamepuansno-mexnuueckoe odecneuenue 014 NPAKmMu4ecKux 3aHAmuil

JInst mpoBeieHNs MPAaKTHYECKUX (CEMUHAPCKUX ) 3aHATHH HCIIOb3yeTCs ydeOHast ayAUTOPHS C KOJTHMIECTBOM
nocagovHbIX MecT He MeHee 30, 00opyaOoBaHHAs JOCKOH, CTaHAAPTHOHN y4eOHO Mebernbio. i BHeApEHMS
3JIEMEHTOB JICKTPOHHOTO 00yUeHHs HEOOXOAMMBI MUHUMYM | KommbroTep Ha 2 cryaeHTa, Mathcad, Octave
unu MatLAB.

13.1.3. Mamepuanvho-mexnuueckoe obecneveHue 01 CAMOCHOAMENTbHOU Padonovl

st caMOCTOSITENNbHOM PabOThI MCIIONB3YETCS YUeOHasi ayAUTOPHUs, C KOJUYECTBOM IOCATOYHBIX MECT HE
MmeHee 30, o0opynoBaHHasi JOCKOW, CTaHAAPTHON yueOHOU MeOenbto. [ BHEApEHUs 3JIEMEHTOB AJIEKTPOH-
HOro 00yueHHst He0OXOAMMBI MUHUMYM | KoMIbtoTep Ha 2 cryneHTa, Mathcad, Octave ninn MatLAB.

13.2 MaTepI/IaJIbHO-TeXHI/I‘{eCKOC odecmeyeHue AUCHUIIJIMHBI JIsl UL ¢ OrPAHUYCHHBIMHA BO3MOZKHO-
CTAMMU 310POBbA

OcBoenne qucuuiuivHel aunamu ¢ OB3 ocymiecTisieTcs: ¢ UCIOIb30BAHUEM CPEJICTB 0OYUEHHS 00LLEro
U CHIENMAIHOTO Ha3HAYEHUSL.

[Ipu oOyueHNM CTYIEHTOB ¢ HAPYLIEHHMSIMHU CJIyXa MPEIyCMOTPEHO UCIOJIb30BaHUE 3BYKOYCHJIMBAIO-
el anmaparypbl, MyJIbTUMEAUHHBIX CPEJICTB M APYIUX TEXHUYECKUX CPEJCTB MpHeMa-lepenadyn yueOHou
nHpOpMalLIMU B JOCTYIHBIX (popMax il CTYJIEHTOB C HapYLIECHUSIMHU CITyXa, MOOMJIBHON CHCTEMBI 00ydeHUs
JUISL CTYJIEHTOB C MHBAINAHOCTBIO, MOPTATUBHON MHIYKIIMOHHOW CHUCTEMbI. YueOHas ayIuTopusi, B KOTOPOH
00y4aroTCsl CTYICHTHI C HapYIICHUEM Cllyxa, 000pylIoBaHAa KOMITBIOTEPHON TEXHHKOW, ayIUOTEXHUKOU, BU-
JNEOTEXHUKOU, DJIEKTPOHHOM JTOCKOM, MyJIbTUMEIUNHON CUCTEMOM.

[Ipu 00yueHUH CTY/IEHTOB ¢ HAPYLIEHHUSIMHU 3PEHMSAMH IIPEIYCMOTPEHO UCTIOIb30BaHHUE B JIEKIIMOHHBIX
U y4yeOHBIX ayJUTOPHUSIX BO3MOXKHOCTH NPOCMOTPA YAAIEHHBIX OOBEKTOB (HAmpHMep, TEKCTa Ha JI0CKE WU
claiiia Ha PKpaHe) Ipy MOMOIIM BUIE0YBEINYUTENEH [T yIaI€HHOTO IPOCMOTpA.

[Tpu oOydeHuH CTYIEHTOB ¢ HAPYUIEHHUSIMH OIOPHO-ABUTaTeJILHOTO ANNAPATA WCIOIB3YIOTCS allb-
TEpPHATHUBHBIE YCTPONCTBA BBOJA MH(MOPMAIIMK U APYTrUe TEXHUYECKHE CPEACTBA MpHEMa-Tiepeiadn yaeOHOM
uHGOpPMAILIMU B AOCTYIMHBIX (hopMax Ui CTYACHTOB C HAPYIICHUSIMU OMOPHO-IBUTATEIHHOTO armapara, Mo-
OMJILHOM CUCTEMBI O0YUICHHUS JUTSI JIFOJICH ¢ MHBAJIUIHOCTHIO.

14. ®oHA OLIEHOYHBIX CPEJICTB

14.1 OcHoBHBbIe TPpeOOBaHNS K (POHIY OLIEHOYHBIX CPEACTB U MEeTOANYECKHEe PeKOMEeH1alluu

@oH/1 OLIEHOYHBIX CPEJCTB U THIIOBbIE KOHTPOJIbHBIE 33aJJaHUs, UCIIOJIb3YEeMbIE JUISl OLIEHKH C(hOPMHUPOBAH-
HOCTH M OCBOCHHSI 3aKPEIJICHHBIX 34 TUCHUIIIMHON KOMIIETEHIINI ITPU MPOBEIECHNUN TEKYIIEH, IPOMEXK Y-
TOYHOMU aTTECTAlUU O AUCLUILIMHE IPUBEICH B MPUIIOKEHUH K pabodel mporpaMme
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14.2 TpeOoBanusi K (pOHIY OLEHOYHBIX CPEIACTB JISl JIMI{ C OrPAHMYEHHBIMU BO3MOKHOCTSIMH 3710 0-

Bbi

HJ’I?I CTYACHTOB C OI'paHUYCHHBIMU BO3MOXHOCTAMH 3A0POBBA MPEAYCMOTPCHBI AOIIOJIHHUTCIBHBIC

OILICHOYHBIE CPEJICTBA, IEPEUCHb KOTOPBIX YKa3aH B TaOIuIIE.

Karteropuu crynen-
TOB

Bujabl J0MOIHUTEILHBIX OLIEHOYHBIX
CpeacTB

@®opMbI KOHTPOJISI M OLEHKHU
pe3yJabTaToB 00y4eHHsI

C HapyueHusIMU
ciyxa

TecTbl, NMCbMEHHBIE CAMOCTOSITENbHBIE pado-
TBI, BOITPOCHI K 3a4€Ty, KOHTPOJIbHBIE pabOThHI

[TpenmymiecTBEHHO MHCHMEH-
Hasi IPOBEpKa

C napyuieHusiMu 3pe-

CO6€C€I[OBaHI/IC I10 BOIIpOCaM K 3a4€TYy,

[Ipermy1iecTBEHHO yCTHAs

HUS OIpOC MO TEPMUHAM MpoBepKa (MHAUBUAYAIBHO)

C HapyleHusIMU
Pemenue nucTaHIIMOHHBIX TECTOB, KOH-

OIIOPHO- IIpeuMy1ieCTBEHHO TUCTaHLIK-
TPOJIbHBIE PA0OTHI, TUCbEMEHHBIE CAMOCTOSI-

JBUTATEIBHOIO arlla- OHHBIMH METOJaMU

pata TeJbHbIE Pa0OThI, BOIIPOCHI K 3a4eTy

[IpenmyIiecTBEHHO TPOBEPKA
METOJIaMH, UCXOJ U3 COCTOS-
HUs 00y4aIoIIErocss Ha MOMEHT
MIPOBEPKHU

TecTbl, NMCbMEHHBIE CAMOCTOSITENbHbIE pado-
ThI, BOIIPOCHI K 3a4€Ty, KOHTPOJIbHbIE PA0OTHI,
YCTHBIE OTBETHI

C orpaHuuYEHUSAMH 110
00LIEMETULIUHCKUM
MMOKAa3aHUSM

14.3 MeToauyeckue peKOMeHIALMU 10 OLEHOYHBIM CPeICTBAM /IJISl JIUI] ¢ OTPAHUYEHHBIMH BO3MO K-
HOCTSIMH 37I0POBbSI

s crynentoB ¢ OB3 npenycMarpuBaeTcst JocTynHas (GopMa IpeaocTaBleHus 3aJaHUi OLIEHOYHBIX
CPEJIICTB, @ UMEHHO:

B MIEYaTHOH Qopme;
B [IEYaTHOI opMe C yBEITMUEHHBIM HIPpUPTOM;
B (hopMe€ FIIEKTPOHHOI'O JOKYMEHTA;
METOJIOM YTEHHS ACCUCTEHTOM 3aJIaHUs BCIIyX;
® [IpeJO0CTaBJICHUE 33JIJaHUS C UCIIOJIb30BAHUEM CYpJIOTIEPEBO/IA.

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUMBAETCS BPEMs Ha MOJArOTOBKY OTBETOB HAa KOHTPOJIbHBIE BO-
mpockl. J[s Takux CTYIEHTOB MpeaycMaTpuBaeTcs AOCTyIMHas (Gopma mpenocTaBlieHUs OTBETOB Ha 3aja-
HUS, @ UMEHHO:

NUCbMEHHO Ha OyMmare;
Ha0Op OTBETOB Ha KOMIIBIOTEPE;
Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIYT ACCUCTEHTA;
® [IPEICTABICHHUE OTBETOB YCTHO.
[Iponienypa oleHuUBaHUS pe3yNbTaTOB OOY4YEHHS HHBIWIOB MO JAUCHUUIUIMHE MpPedycMaTpHUBaeT
npejocTaBieHue UHpopMaluu B (opMax, alaiTUPOBAHHBIX K OTPAaHUYEHUSIM MX 370POBbS U BOCHPUSATHS
uH(popManuu:

Juist M ¢ HApylIeHUsIMM 3peHUs:
- B (popMe AIIEKTPOHHOTO JIOKYMEHTA;
- B TICYaTHOM (hopMe yBETMUEHHBIM MIPUPTOM.
Juist M ¢ HApYUIEHUSIMM CJIyXa:
- B (hopMe BIIEKTPOHHOTO JIOKYMEHTA;
- B IIe4aTHOM hopme.
Juist M ¢ HApylIeHUsIMM ONIOPHO-IBUTaTEJIbHOI0 aNnapara:
- B (JopMe AIIEKTPOHHOTO JIOKYMEHTA;
- B IIe4aTHOM hopme.
[Tpu HeoOxoauMOCTH 151 O0YUAOIIMXCS ¢ MHBAIMTHOCTRIO MPOIIEAYpa OLICHHBAHUS PE3YIIHTATOB 00yUCHUS
MOYET MPOBOJAUTHCS B HECKOJIBKO ATaIlOB.
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IIpunoxenune k padboueii nporpamme

denepanpHOE TOCYyIapCTBEHHOE OFOJKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICILIEr0 00pa3oBaHus
«TOMCKMI T'OCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUSA
N PAANOSJIEKTPOHUKN» (TYCVYP)

YTBEPXJIAIO
IIpopexTop mo yuedoHoi padorte
IL. E. Tposin
« _» 2017 r.

®OHJI OIEHOYHBIX CPEJCTB 10 YYEBHOM JUCIUILINHE

JInHeitHas aaredpa M aHAJIMTHYECKasi TeOMeTPHUs

YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl  OakanaBpuar

Hanpagiienue(s1) moaroroBku (cnemuajibHocts) 11.03.01 «Pagnorexuukay
Mpoduns(u) «PagruoTeXHUUECKUE CPEICTBA IMEPEAaUH, MpUeMa U 00paOOTKH CUTHAIOB)
®opma o0yueHUs1 OYHO-3a04HAS

®akyabter 3uB® (320uHBII HBeUSpHUI (aKyIbTET)

Kageapa CBYuKP (cBepXBbHICOKOYACTOTHON U KBAHTOBOW PAAMOTEXHUKH )

Kype 1 Cemectp 1
JIk3ameH | cemectp

VY4eOusIii nan Habopa 2013 roaa u nocueayoOUMX JET

Pa3paborumk:
— 3aB. Kad. MaTeMaTKu Mara3uHHukoBa A. JI.
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1 Bseaenue

®ony onenounwix cpejcts (POC) siBisiercs pHIoXKeHneM K pabodeil mporpamMme JUCIUILTHHBL 1
IpeJICTaBIIsIeT CO00I COBOKYIIHOCTh KOHTPOJILHO-M3MEPUTEIbHBIX MaTePHAJIOB (TUIIOBbIE 3a1a4u (3a/1a-
HU), KOHTPOJIbHBIE PAOOTHI, TECTHI ¥ JIP.) M METOJIOB UX MCIOJIb30BaHMUSI, IPEIHAHAYECHHBIX JIJIs U3Me-
peHusi YPOBHS JIOCTUKEHUsT CTY/IEHTOM yCTAHOBJIEHHBIX pe3y/abraToB obyuenus. POC mo pucnurinae
(IpakTHKe) UCHOIb3YeTCs MPH IPOBEIEHNH TEKYIIEero KOHTPOJIsI YCIIeBAEMOCTH 1 TIPOMEKYTOTHON aT-
TecTalluy CTYJeHTOB. [lepeuenb 3aKpenieHHbIX 3a JUCIUTLIMHON KOMIIETEHITHI TpuBe/ieH B TaduIe 1.

Tabauna 1 — IlepedeHb 3aKperieHHBIX 3a JUCIHUILIMHON KOMIIETEHITUA

Kon

DopMyINpOBKA KOMIIETEHITNN

DTanbl (POPMUPOBAHUS KOMIIETEHIIUN

OIIK-2

CIIOCOOHOCTH BBISIBJIATH €CTECTBEH-
HO-HAYUYHYIO CYIIIHOCTH IIpoOJIeM,
BOBHHUKAIOIIUX B X0Jie IIPOdeccuo-
HAJILHOM JIeATeTbHOCTH, TPUBJIEKATD
JUUTsT UX PEIIeHnsl COOTBETCTBY IO
pUBHKO-MaTEMATUIECKIIA alllIapaT

oJi>keH 3HaATb OCHOBBI JIMHEHOI ajreOpbl
1 aHaJIATUYECKON I'eOMeTpPUH, COOTBETCTBYIOMIUI
MaTeMaTUIeCKU alapar.

Jlo>KeH yMmeThb NpUMEHsSITh 3HaHUs B 00JIacTH
JIMHEHHON aJireOphbl U aHAJIUTUYIECKON TeOMETPUN,
COOTBETCTBYIOIIMNA MaTEeMaTUYCCKUN annapar JJid
pelleHnd THUIIOBBIX 3a]a4, JJId OCBOECHUHA JAPYTHUX
JIUCITUATLINH, TIPELyCMOTPEHHBIX YUeOHBIM ILIAHOM,
U pelreHust IpodeccuoHaJIbHBIX 3a/1a.

JloJi>keH BJIageTh OCHOBHBIMHU METOJIAMU pellre-
HUs 3aJa4 JIMHEHOM aJireOphl U aHAJUTUIECKOM
FeOMETPUU U COOTBETCTBYIOIIUM MaTEMaTUICCKUM
alapaToM.

2 Peanmm3anusa kommneTeHITit

1 Komnerenmnus OITK-2

OIIK-2: cnocoOGHOCTH BBISIBJISTh €CTECTBEHHO-HAYYHYIO CYHIHOCTDH ITPO0JIeM, BO3HUKA-
IOIUX B XO0Jie NPodeCCUOHAJBHOM JIeITeJIbHOCTH, ITPUBJIEKATDH JIJII UX PEIleHUsi COOTBET-
cTByloHnii (pu3MKo-MaTeMaTUIECKuUii amnmnapar.

st bopMupoBaHUS KOMIETEHITUN HEOOXOIUMO OCYIIECTBUATE PsiJI 9TAIOB. DTalbl (DOPMUPOBAHUS
KOMTIETEHIIIH, TTPUMEHSIeMbIe JIJIT 9TOTO BUJIBI 3aHATUI U MCIOJB3yeMbIe CPEJICTBA OIeHUBAHWS ITIPE/I-
CTaBJICHBLI B TabJmIe 2.
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Tabsmna 2 — dranbl hopMUPOBaHUS KOMIIETEHIINM U UCIIOJIb3yeMble CPeJACTBAa OIl€eHUBaHUS

CocraB 3HaTh YmMmerTb Baagern
Coaep2kanue 3 o
Ha€eT OCHOBBI JIMHENHOU yMeeT IIPUMEHATDH B.Ha;[‘eeT OCHOBHBIMI
oTaron aJreOpbl U aHaJuTHYe- | 3HAHUSA B 00JIACTH | METOJIAMH PEIICHUs 3a-
CKOIl TeoMeTpumu, COOT- | JUHEHHON areOpbl u | Aad JUHEHHON aJireOpbl
BETCTBYIOIIUIl MaTeMa- | aHAJUTUIECKON reoMeT- | 1 aHAJIUTUYIECKOW Ieo-
TUYECKUN anmapar. pun, COOTBETCTBYIOIUNA | METPUA U COOTBETCTBY-
MaTeMaTH4deCcKuil all- IOIIIMM MaTeMaTHYICCKUM
napar Jiid  PeIIeHHs | allapaToM.
THIOBBIX  3aJia4q, JIJIsd
OCBOCHUA APYyrux
JUCIIAILIINH, pey-
CMOTPEHHbBIX y‘{e6HbIM
IIJIaHOM, n perreHumnsd
1podeccrnoHaIbHBIX
3aJ1a4.
Bu bl
3aHATUN
o Jlekrmu; e [IpakTuueckue e [IpakTnueckue
BAHATHUS; BAHATUL;
o [IpakTuueckue
3aHATHSI; e ['pynmosbie e ['pymmoBsie
KOHCYJIbTAINH; KOHCYJIbTAINH;
o CemuHApHI,
e Brmomnenne 1o- e Brmomamenne
e ['pymmosere MAIITHET'O 3a/aHI; HHMBH Ly aIbHOTO
KOHCYJIbTaIlUM; 3a/aHHIA;
e CamocrosTe/bHas
o Camocrogresnpuas paboTa CTYICHTOB; e CamocTrogTeIbHAL
paboTa CTYHeHTOB; paBoTA CTYICHTOR;
Ucnonb3yembie
cpeJicTBa
OIlEHUBAHUSI

e Tecr;

o Coobmienue Ha
CEeMUHAPE;

e OtBer Ha
KOJLJIOKBIY ME;

e KonTposbnas
pabora;

e DK3aMeH;

e Konrposibnas
pabora;

e Odopmenne mo-
MaIlllHEIr'o 3aJaHusd;

e Komncrnekr marepu-
aJjla, BBIHECEHHOI'O
H& CAMOCTOSITEb-
HYyI0 paboTy;

e DK3aMeH;

e KonrposbHas
pabora;

o Odopmenne
U 3aIuTa,
UHIUBULY AJIHHOTO
3aIaHNUs;

e DK3aMeH.
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Ob6r1e XxapakTepuCTUKHI [TOKa3aTesIeil 1 KpUTePUeB OIEHNBAHMS KOMIIETEHIINN Ha BCEX dTalaX MpH-

BeJleHbl B Tab/uIe 3.

Tabsmna 3 — O0IMe XapaKTEpUCTUKH IMOoKa3aTeJieii 1 KPUTEePUEB OIleHMBAaHUS KOMIIETEeH-

O II0 dTallaM

ITokazaTenn u

3HaTh

YMmerTnb

Biaagerns

KpUTEepun
Orauyno Obnanaer cucremubiMu | Obmagaer nuanazonoMm | KoHTposipyeT —BbIOJ-
(BBICOKMIT U TJIyOOKHMU 3HAHUSME | TPAKTUIECKUX YMEHWil, | HIeMyio paboTy, IIPOBO-
YPOBEHB ) B IIpejlesiax u3ydaeMoil | TpeOyeMbIX I pa3BU- | JUT OIEHKY BBITIOTHEH-
JINCITUIIMHBL ¢ TIOHUMA- | TUS TBOPYECKUX pellie- | HO# paboTbl, MOudUIm-
HUEM TDAHUI] MPUMEHHU- | HUif, abCTparupoBaHus | pyeT STAIbl pabOTHI
MOCTH pobJiem
Xoporiro Obmaaer sHanusavu | Obamaer aumanaszonoMm | Omepupyer OCHOBHBIMI
(6azoBbIii OCHOBHBIX TOHATHN Ha | MPAKTUYECKUX YMEHHUM, | METO/IaMI PEIIeHns 3a-
YPOBEHB ) yPOBHE orpejiesieHuil | TpeOyeMbIX JIjIs  pellle- | Jiad U UCCJIEIOBAHMIA
U B3aMMOCBSI3€il MeK- | HUsl THUIOBBIX 3aJad C
Jly HUMH B Tpejesax | 9JeMEeHTAMHU UCCIe0Ba-
N3y JIaeMOil JTUCITUILINHBL | HUSI
YoBiaeTBopu- Obmnanaer snanusaMu | Obsanaer  ocHoBHbIMU | Paboraer mpu mpsaMom

TeJibHO (moporo-
BBIii YPOBEHB)

OCHOBHBLIX IIOHATHUIA Ha
YpPOBHE  Ha3BaHU U
o0o3HaYEHUT, AJTOPUT-
MOB peIlleHNs] TUIIOBBIX
3aJ1a4

yMEHUSMU, TPEOyeMbIMU
JJIg  BBIOJHEHUA IIPO-
CTBIX TUIIOBBIX 3aJ1a4

HaOJII0JIEHIU 1 KOHTPOJIE

CDOpM}/'JII/IpOBKa nokasaTrejieil u KpUTEpueB OlleHUBAHU A ,ZLaHHOIL/'I KOMIIETEHIIUUN IIPUBEJICHA B TabJIn-

e 4.
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Tabauna 4 — Iloka3zaTesin 1 KpUTEPUN OIEeHUBAHUSA KOMIIETEHITUNT

Ha 3Tallax

ITokazarenn u | 3HaTh YMeThb Baagern
KpUTepun
OranvyHo
(BbICOKMI pPaCKpbIBaeT CyIIl- ® CBOOOJHO pu- e CBOOOIHO  OIlepu-
YPOBeHb) HOCTb MaTeMaTH- MEHSIET  METOJIbI pyer METOIAMUI
HeCKUX  OHATHI, pelreHud  3ajJa4 n3ydaeMoil JTUCIu-
OPpOBOAUT HX Xa- B HE3HAKOMBIX NJIUHBI;
PaKTCPUCTUKY CUTYaIUIAX;
® OpraHmsyer  KOJ-
aHaJIUBUPYET CB:- yMeeT MaTeMaTu- JIEKTUBHOE BBI-
31 MEXK/1y pas3/Iind- YeCcKHU II0Ka3aTb U IoJIHeHne PpaboThI,
HLBIMA MaTeMaTu- apryMeHTHPOBAH- 3aTparuBaroleit
IE€CKUMHU IIOHATHA- HO JI0OKa3aThb II0JIO- n3ydaemMyio  JIuc-
MU; JKeHNs u3ydaeMoit UTLINHY;
JUCIUILINHBI,
00OCHOBBIBAET e CcBOOOIHO BJIaJIEE€T
BLIOOD MaTeMaTH- pa3HbIMU CrIocoba-
9EeCKOro  MeTOJIa, MM IIPE/ICTABICHUS
ILJ1aH, STallbl MaTEMaTUIECKON
pellleHns 3a1a4u; nHMOPMAIIIH.
Xopormio
(6azoBbiit JlaeT  olpefeste- criocobeH  pasJ/ii- ¢ KpHUTHHIECKN
YPOBeHb) HU OCHOBHBIX YUTH CTAHJIAPTHBIE OCMBICTIIBACT IO-
HOHATHI U IIPUBO- U HOBbIE CUTYyalluu JIyICHHBIE SHAHUS,
JULT  TIPHMEDBL X pn pereHum e crocoben pabo-
IIPUMEHEHUS; 3a71;
TaTb B  KOJLICK-
[IOHUMAaeT  CBI3U yMEET KOPPEKTHO THuBe, 3a/1a1u
MEXKJy Pa3JIndIHbI- BBIDAasKaThb M ap- KOTOpPOr'o 3aTparu-
MU ITOHATHSIMU; 'Y MEHTHPOBAHHO BAIOT U3yYaeMYyIO
ApryMeHTHpYeT 0BOOCHOBBIBATD T10- AACIATLTAHY
BEIGOD \eToa JIO)f(eHHH n3yJae-
peleIIs A MO¥ TUCITUTLINHEI;
COCTaBJIsIeT ILJIAH
pelIeHns 38 aY9H;
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ITokazarenu "
KpUTEepUn

3HaThb

YMern

Baagern

YaoBiieTBOpU-
TeJbHO (moporo-
BBIii YPOBEHD )

® BOCITPOU3BO/IUT
OCHOBHBIE (DaKThI,
UJIen;

® DACIIO3HAET OCHOB-
Hble MaTeMaThu4e-
CKHe O0bEKTHI;

® 3HacT aJI'OPUTMBbI
pemeHnd TUIIOBBIX
3a/1a9;

® yMeeT IIpUMEHATDb

aJrOPUTMBI pellie-
HUSI TUIIOBBIX 3a-
Jad Ha IIPaKTUKE;

yMeeT paboTaTh cO
CIIPABOYHOU JIATE-

parypoi;

yMmeeT 0opopMIIATD
pe3yJIbTaThl CBOEH
paboTHI;

® I1I0/IJIEPKUBAET

pasroBop Ha Te-
MBI n3y4vaeMon
JUCIATLINHBL;

BJIaJJ€E€T OCHOBHOII
TEPMHNHOJIOI -

eit nuzyvgaemMon
JUCIUILIAHEBL.
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3 TunoBble KOHTPOJILHBIE 3a1aHUS

st peasim3aniuy BBIIIEIIEPEINCIEHHBIX 3a/1a9 00yYeHUs UCIOJIB3YIOTCH CJIeIyIONne MaTepHaJbl:
THUIIOBbIE KOHTPOJIbHBIE 3a/IaHUs WJIM UHbIE MaTepHuaJsibl, HeOOXO/[IUMbIe IS ONEHKHU 3HAHW, YMEHUI,
HABBIKOB U (MJIN) OIBITA JEATETHbHOCTH, XapaKTePU3YOIINX TAIbl (POPMUPOBAHI KOMIIETEHIIU B IIPO-
Iecce OCBOEHMSI 00pa30BaTETBLHOM TPOTPAMMBI, B COCTABE:

TecT: UTOroOBBIN TECT 110 JJIEMEHTAPHBIM SHAHUAM U IIPaKTHUYECKHUM HaBbIKaM

1. Haiiure Bce kopuu ypasaenust (z +4)(x? + 6x + 13)(2? + 8z + 16) = 0 u mpoBeiuTe uxX Xapaxre-
PUCTHUKY.

1+v3i

2. Bamnummre B TPUTOHOMETPUYIECKON U IMOKa3aTe/IbHOI (hopMax Iucjio z = 123
+1

9 N
3. UsBectHo, uTO argz = m — arctg 5 Im z =9. Banummure dncyiio z B ajredbpandeckoit popme.

4. Oupenenure Re z, Im 2z, ecmu z2=21+ 2129, 21=3+2i, 2zo=1+1.

5. Ha orpeske [1,4] 3ajana dyukuus, rpaduk KOTOPOH NPUBEIEH Ha PUCYHKE. SaluIuTe aHaU-
TUYECKOE BbIpaXKEHUe 3TOi (DyHKIUN.

6. [Monsipubie kKoopauHaTel Touku A(-3,3) umeror BUi . . .

7. ¥Ypasuenue x2 + y? + 62 — 10y = 11 oupengesier Ha IJIOCKOCTH . . .

8. Haiinre Bce cOOCTBEHHBIE YMC/IAa MATPHUIIBI

5 2

A=155

Jtg KazK10r0 cOOCTBEHHOI'O YHCJIa HalIUTe OTBEYAOIINil eMy COOCTBEHHBII BEKTOp M cJesaiite mpo-
BEPKY.

9. Jluneiinpiii oneparop A : Ry - R3 jeiicryer o 3akony: A[x]=5-x. Haiiaure marpuily sToro
oreparopa B 6asuce i, j, k.

19
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1 -3
10. Jlokaxkure, uro BeKTOp € = (3,-1) siBIsgeTcst cOOCTBEHHBIM Jijisi MaTpuibl A = [ 5 7 ]

Haiiure orBedatoriee eMmy cOOCTBEHHOE HUHCJIO.

11. TIpoBeuTe XapaKTEpUCTUKY CUCTEMbBI yPaBHEHUI
To + 213 = 0,
—x1+3x3 = 2,

229 +4£L’3 =3

12. B cucreme ypaBuenuit
2x1+x2—3x3+x4+3$5 ZO,

—$2—x3—$4+4$5=0,
$3—$4+3$5=O

3aBUCHMBIMU HEM3BECTHBIMU MOXKHO CUUTATH ... (OTBeT 060CHYMTE).

13. /lana cucrema ypaBHeHMit
r+2y=4,
2z -5y = 1.
MozkHo i HeusBecTHOE Y HaiiTh 110 dhopmynam Kpamepa? (Orser obocuyiire). Ecau na, To 3anummre
dopmyny Kpamepa it BeIYuc/eHus y U3 JaHHOW CUCTEMbl YpaBHEHUI.

14. Nmeer jiu cucrema ypaBHEHUI
201 + 9 —3x3+ 24 + 325 =0,
—1'2—1'3—1’44-41‘5 =0,
To+2x3—25=0

HerpuBnasbhbie perrerusi? (OTBer obocHyiiTe). Ecu ja, To yKaxkure 11060 HETPUBUATBLHOE PEIeHUE
3TOM CUCTEMBI.

15. [Ipu kakux 3HaEHUSIX A BEKTOPBI @ = Ai — 3j + 2k u b =i + 2j — Ak B3auMHO 1epIieH nK Yy IsipHbI 7

16. Hamer BexkTopor a =2i+j+k, b =j+k, c =3j— k. 3anumure BelpaKeHust 1JIst:

1. [a,c] 2. (a,b,c) 3. (a,c)

17. Hawnbr BekTOpb! a = 2i+ j, b = 3j. [loabepure BekTOp € Takum obpaszom, 9TobbI a, b, ¢ obpaszo-
BaJIu IIpaBylO TPOIIKY.

18. Kakoit yros obpasyer BekTop a = 4i — 6k ¢ ocoio OY?

-5 0 -11 2
19. Buruncanre 5 5 2
-1 0 -2 4
-5 0 -11 11

20
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20. lanbl MaTpuUIbl

4 2 1 -1 o 1
A=l31 2 of B=| 77
9 7 -5 2 3 5

CymectBytor jin matpuiiel C'= A- B, D = B- A? Eciu na, 1o ykaxkure pazmep C, D.

21. Marpunst A u B csaszanbl cootHomenneM B = C'- A-C~1. Boipasure A yepes B u C.

O6paTHOI/I 110 OTHOIIECHWIO K MaTpPUILE A= .

22. dBnaerca mu marpuna B = [ 1 1

11

KoHTposibHBbIE PAbOTHI 110 TEMaM:

1. Marpunpl u onpejenurenu. JluHeiiHas 3aBUCUMOCTb (HE3aBUCUMOCTH) CHCTEM BEKTOPOB. Panr
MAaTPHIIbI;

2. CucreMbl JIMHEHHBIX ajredpandecKux ypaBHEHUI;
3. Arebpa reoMeTpuveCcKUX BEKTOPOB;

4. Jluneitnblit oneparop;

5. AnaiuTudeckast reOMeTPHsI.

Lemo-sapuarmol KOHMPOALHOLT PAOOM..

Tema: MaTpuiipl u onpejieuTesin

BapuanaT nemo-1

1(JII11). Boraucauth onpejienreins

1 -1 7 1
4 1 2 -1

D=l3 o4 1
1 10

2(491.PII). Penmmrs MarpudHoe ypaBHEHHE
2 4 6 10
[5 GI'X‘[7 21]'

3. Hambr Bexkropbr aj; = (1;1;2;0), ax = (2;-3;-1;-5), az = (-4;2;-2;6), ag = (3;-4;-1;7).
MoKHO JIM yTBEPXKIaTh, 4TO

a) BEKTOD ag JIMHEHO BBIPAzKAaeTCs depe3 BEKTOPhl a; U ag?

6) BeKTOp a4 JIMHEHHO BBIpAXKAETCs Yepe3 BEKTOPbl a; U ag?

21
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BapwuanT nemo-2

1(225). BeraucsauTs onpeienTesis

|
w
oW RN

_ O W =
— s O
|
—_

2. Pemutb cucremy ypaBHEHUIT MATPUYHBIM CIIOCOOOM

Ty + Ty - 3x3
31’1 + 5.772 - 3%3
4132 - I3

3. JlokazaTh, 9TO TPEThs CTPOKA MaTPHUIIBI

1 2 -1
A=12 4 5
8§ 16 13

SIBJIETCS JIMHEHHOW KOMOMHAIIMEH MepBbIX JIBYX.

BapuanT aemo-

1(0B8). BeruucimTs onpe/ieuresnb

2 -2 3
b= é —Ig 12 1
3 -6 9 2
2(I179.PII). Pemmrh MarpudHOe ypaBHEHUE
1 -1 -2 -1

X - 2 -1 -1 | =6 3

-1 3 2 2

3

3
4
8
1

3. dBagrorcsa m cTpoKW MaTpuiibl A JTMHEIHO 3aBUCUMBIMHT !

1 2 -4 1
2 3 4 1
A= 1 -1 2 4
5 3 4 10
22
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Tema: CucTeMbl IMHERHBIX ajreOpandecKux ypaBHEHUI

BapuanT nemo-1

1. Uccnenyiite n pemure cucremy:

Ty + dry - rs + Ty + Ty = —3,
3£L'1 + To + 3[L‘3 + 31‘4 - 31’5 = —3,
-T7 + X3 — x4 + 35 = 2,
-r1 + 2:172 - 21’3 - Ty + 2.]]5 = 0.
2. NccnenyiiTe m penmrTe CUCTEMY:
201 + X9 — w3 + 3xy = 0,
35131 - Ty — r3 + Ty = 0,
r1 + 3y - x3 + bxry = 0,
14[E1 - 3Ty - 5[L’3 + 7ZL'4 = 0.

3. lokaxkure, uto cucrema umMeer ejuacTenHoe perenne. (3T0). Heussecrroe x4 Haiigure 1o dhopmy-
sam Kpamepa.

ry + To - 71‘3 - Ty = 6,
41’1 + X9 + 21['3 - Ty = 0,
371 - 4x3 - x4 = 6,
r1 + X9 + 31’4 =
BapwmnanT memo-2
1. I/ICCJIeﬂyI‘/’ITe " pemuTe CUCTEMY:
20, - 3xy - xr3 — Ty + 2(['5 = 0,
Ty — 2[)’22 + r3 - 3[1/’4 + T = 0,
41‘1 + Ty — 3373 + Oxy + 41‘5 = 0,
22?1 - 10.932 + 65133 - 81’4 + 2.1’5 = 0.
2. I/ICCﬂeﬂyﬁTe n pemuTre CUCTeEMY:
201 — X9 + T3 — 214 + 3x5 = 1,
S 25[)2 + X3 - Ty + Iy = 2,
3xr1 — 2x9 — 13 — x4 + 2x5 = -1.

3. JlokazkuTe, 9TO CHCTEMa MMeeT eJMHCTBeHHOe perenne. (245). HenspectHoe 3 HaiiuTe 110 hbopmy-
sam Kpamepa.

r1 + Ty — 3x3 + 214 = 3,
3.%'1 + 5.T2 — 3ZE3 + 4ZE4 = 7,
dry — w3 + 314 = 2,
Ty + Ty — 2x3 + X4 =
23
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BapmuanT nemo-3

1. MccmenyiiTe n pemmure cUCTEMY:

201 — a9 + 3x3 — dry + x5 = 0,
41’1 + To — 61‘3 - Ty + 2.735 = 0,
2[L‘1 - 41‘2 + 3?[73 - 141‘4 + Ty = O,
10y + 3w9 + 1bzs — Tay = 0.
2. Uccnenyiite u permmre CUCTEMY:

T1 — Xo + 23 — x4 = 1,

rK — X9 + r3 — X4 = O,

rK — X9 + 5[[‘3 - X4 = 4,

r1 — T9 + 6!133 - T4 = 5.

3. lokaxkure, 9To cucreMa uMeeT egnHcTBeHHOe pererne. (2T8). Hemssectroe x4 Haiigure 110 dhopmy-
gam Kpamepa.

201 — 2x9 + 3x3 + 3x4 = D,

r1 — 2x9 + 3x3 + 4dxy = 4,
6r; - 13z + 1523 + 18x4 = 17,
3r1; - 6xs + 93 + 2lzy = 21

Tema: Anrebpa reoMeTpUIECKIX BEKTOPOB

BapmanT nemo-1
Hano A(3;0;3), B(5;2;2), C(5;3;1), D(-1;5;5). Haitaure:
1. Vrox (B rpajgycax), obpazosanusiii Bekropom BC ¢ ocbio OZ;
2. Ilp,pCB;

3. Beicory nmupamugast ABC' D, onyIeHHy0 n3 BepIImHbL D.

BapuanT nemo-2
Hano A(1;4;3), B(3;0;-1), C(3;1;-2), D(1;-2;0). Haitjure:
1. IIp,gBC;
2. Vrox (B rpajgycax), obpasosanubiii Bekropom BC ¢ ocsio OY;

3. Bwicory mapasuiesnenunesia, mocrpoennoro Ha Bekropax AD + AC, AB, AD, eciu croponamu
ocHOBaHUY siBJIsifoTcst BeKTopel AB u AD.
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BapwuanT nemo-3
Hano A(3;4;4), B(5;0;0), C(5;1;-1), D(3;-2;1). Haitnure:
1. IIppgBC;

2. Beicory AABC, onymiennyio u3 Bepiuibl D;

3. (1 AB.AD, = CD).
2 3

Tema: JluneiiHbIil omepaTop

BapuanT nemo-1
Jluneitnpiit oepatop A neiictByer B R3 — R3 10 3akoHy
Alx] = (41 — 5xg + 223,521 — Tx9 + 323,621 — 929 + 423),

rie x(x1, 29, 3) — npousBosbHbiil Bekrop. (TA1.PII). Haiizure marpuiy A sToro omneparopa B KaHO-
HugeckoM Oasuce. Haiimure Bce cobCTBEHHBIC YMCIa JAHHOTO onepaTopa. JIs KaxKaoro cobCTBEHHOTO
quc/Ia HalIuTe 10 OJIHOMY OTBEYAIOIIeMy eMy COOCTBEHHOMY BEKTODY. BBIIOJHUTE TPOBEPKY.

BapwmnanT memo-2
Jluneitapiit orrepatop A nefictByer B R3 — R3 10 3akoHy
Alx] = (4xy — 229 + 223, 229 + 223, T2 + X3),

rie x(x1, g, r3) — MPOU3BOJBHBIL BekTOp u3 R3. (492.PII). Haiigure marpuiy A sroro omeparopa B
KaHOHHYeCcKOM Oasnce. Haiiaure Bce coOCTBEHHBIE UMCIa JAHHOIO omneparopa. g KaxK1oro coocTBeH-
HOT'O 4MCJIa HafiuTe 10 OJHOMY OTBEYAIONIEMY €My COOCTBEHHOMY BEKTOpPY. BbIoJIHUTE IPOBEPKY.

BapuanT nemo-3
Jluneitnbiii onepatop A neiictByer B R3 - R3 110 3aKoHy
A[x] = (4z1 + Bxy — Tz, 29 + 413, 3T + 273),

rie x(z1, 29, x3) — npousBosbHelil BekTop. ([113.PIT). Haitaure maTpuiyy A sroro omeparopa B KaHO-
HudeckoMm Oasuce. Haiiimre Bce cobcTBeHHBIE YMCIa JTAHHOTO oreparopa. [ljs KaxKa1oro cobcTBeHHOIO
YUCIa HAWIUTE 110 OJJTHOMY OTBedJaloleMy eMy COOCTBEHHOMY BEKTOPY. BBITOHATE MTPOBEPKY.
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Tema: AHamMTHYIECKasT TEOMETPUSI.

BapmanT nemo-1

1. Ha mpomesxxyrke [0, +00) 3ajana dbyHKIus, rpaduk KOTOPO MPUBEJIEH Ha PUCYHKE. 3aIMCaTh
AHAJIUTUIECKOE BbIpayKeHue 3TOi (DyHKIINHN.

Yy
| | | | |
3%f7Lf,J,f,Lf iR N
| | | | |
| | | | |
| | | | |
2 - T """ rr——7T 7" """ 77""=
| | | | |
| | | | |
1 e et e i -
| | | | |
! ! ! /
| J | .~
0 2 3/ 5 6 x
| | | | |
| | | | |
_1**7T*7j7*7 - T "7 —7—7=
| | | | |
| | | | |
-4+ - — = — — — =
| | | | |
| | | | |
| | | | |

2. Onpegenure, Mpu Kakux 3HadeHusx o npsmast (a+2)x + (a? —9)y + 3a? — 8a + 5 = 0 mapasuiesibHa
ocu abcruce. B orBeTe ykaxkuTe 3HAUEHUS G U ypaBHEHUE MPSIMOI.

3. Haitzure momaib TpeyroabHIKa, 06pa3oBaHHOIO TPAMOil, Tpoxosiei depe3 rouku Mq(6;4)
u M5(-3;16), n KOOpJAMHATHBIMU OCSMH.

4. anummre obIee ypaBHEHUE IJI0CKOCTH, Tpoxojsiieil yepes Touku Mi(0;-5;0) u M5(0;0;2) u
MePIEHINKYISIPHON TIITOCKOCTH T + 5y + 22 — 10 = 0. [locTpoiiTe momydeHHYIO TITIOCKOCTD.

5. lokazarh, 94TO IMpAMbIe

r=3t+7
le{x;1:y+32:zl—l5 0 Lyl y=2t+2
B z==-2t+1

JlexKaT B OJHOIl IJIOCKOCTU U COCTaBUTL YpaBHEHUE 3TOM IIJIOCKOCTHU.

Brinmosinenue MHANBUAYAJIBbHOI'O 3aJaHUsd 110 TEME!: KpI/IBbIe BTOPOI'O IIOpsAIKa.

BapuanT nemo-1

1. Tana kpusas 922 + 25y — 182 — 150y + 9 = 0.
1. JTokazaTb, 9TO 9Ta KpUBasd — SJLIUIIC.
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2(021.B7). Haiitu KOOpMHATHI IIEHTPA €r0 CUMMETPUH.
3(631.57). Haiitu ero 60JIbIIyto 1 MaJIyO MOIYOCH.
4(C91). Banucarb ypaBaerue (HOKATHHON OCH.

5. I[locTpouTsb JTaHHYIO0 KPUBYIO.

2. Jlana kpusast 2 — 10z + 2y + 25 = 0.
1. Jlokazarhb, 4T0 JaHHas KpuBasg — napaboJa.
2(C11.B7). Haiitu KoopinHATEL €€ BEPIIHHBIL.
3(221). Haiitu 3uavenune eé mapamerpa p.
4(CII1.B7). 3amucars ypaBHEHHE €€ OCH CHUMMETDPU.
5. I[locrpouTts nanmyio napadoJry.

3. Jana kpusag 1522 — 20xy — 702 + 20y + 135 = 0.
1. JokazaTh, 9TO 9Ta KpuBasg — rumepboia.
2(TTP1.B7). HaiiTn KoOpAMHATHI €€ IEHTPA CUMMETDPUH.
3(6P1.B7). Haiitu JeficTBUTEIbHYIO U MHUMYIO TIOJIyOCH.
4(AII1.B7). Banucars obiee ypaBaenue GOKaIBHOIN OCH.
5. [locTponuTh JaHHYIO THIIEPOOJTY.

Tembl 1abopaTOPHBIX PAdOT: HE MPETYCMOTPEHBI.

TeMmbl 1 caMOCTOSTEJILHOM pabOThI:

1. KowmiiekcHble 9ncia u JIeficTBUsT HaJl HUMU;
2. Maremarmueckue CTpyKTypHI;

3. EBKINIOBBI TPOCTPAHCTBA;

4. Anrebpa reoMeTpUIECKUX BEKTOPOB.

Tembl KYPCOBOTI'O IIpO€KTa: He IIPEeJIlyCMOTPEH.
9K3aM8HaHI/IOHHbIe BOIIPOCBHI:

1. [aitTe ornpemesieHne MaTpuiibl pasMepa m x n. Kak mpuMeHsiin MaTpuIlbl B JaHHOM Kypce?

2. [laiiTe onpenenenns KBaJApaTHONU, TPEYTOJIbHOMN, TNaroHaJbHON, eTUHUTIHON W TpalernenIaabHOMl
MAaTPHII.

3. Kakue MaTpuiibl Ha3bIBAIOTCs COIVIACOBAHHBIMU 110 Pa3Mepam’
4. Onummre OMepaIuio YMHOKEHUST MATPHIIL.

5. ComocraBbre MaTputHble BhIpaykerns A-B u B - A.

6. Omwmmure oneparuio TPAHCIIOHUPOBAHUS MATPHIIHL.

7. Jlyis KaKUX MaTPUIL BBOJUTCH IMOHATHE OIpeiesnTeis! Kak TpUMeHs N ONPEeIe/IUTENH B JIAHHOM
Kypce?
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10.
11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

28.

29.
30.
31.
32.

33.

B kakux ciryuasx yo0HO BBIYHC/IATD ONPEIEIUTENb [0 OPEIeIeHUIO?
Onuinure BLIYUCIEHUE ONPEICTUTEIN s TTOPAJIKa 2 110 OIIPE/IEICHHUIO.
Onwuinure BbIYUCIEHUE OIPEJIEIUTEIN TOPAJIKA 3 110 OIIPE/IEIEHHUIO.
CdopmynupyiiTe cBoiicTBa onpejeauTeei.

Haitte onpenenenne munopa M;;. ChopmynupyitiTe TeopeMy O CBS3M MUHOPA 1 aJaredpanmdecKoro
JIOTIOJTHEHU ST

OmummTe BBIYUCICHAE ONPEETNTENIS MOPSIKA 7 METOIOM DA3JIOXKEHHs 110 JEMEHTaM CTPOKN
(cTosbra).

Jlaiite orpeiestlenne obpaTHOit MaTpuiibl. Kak mpuMeHsijin o6paTHYO MATPHUILY B JAHHOM Kypce?
Kakne marpurnp! nmetor ooparnyo? Kak maiitn snemeHT b;; 0o6paTHO MaTpHUIIBI?
Kaxk naiitu matpuity X u3 ypasuenus A- X = B, eciin det A # 07

Kak naittu marpuny X u3 ypasuenus X - A = B, eciu det A # 07

[Tpusenure npuMepbl JUHERHBIX TPOCTPAHCTB (¢ 0GOCHOBAHUEM ).

Haiite onpeenenne 6asuca n-MEPHOIO JUHEHHOTO IIPOCTPAHCTBA.

Jlaiite orpejiesieHne KOOPAUHAT BEKTOPA B JIMTHEHHOM IIPOCTPAHCTBE.

Teopema o cBejileHnN OrEepalnii HAJI BEKTOPAMU K OIIEPAIUSIM Ha/J[ UX KOOP/IMHATAMMA.
JlaiiTe onpeesieHnne MEHOpa MMOPAIKa M MaTpuibl A.

JlaiiTe orpejiesieHre paHra MaTpPHILHI.

Haiite onpeenenne 0a3MCHOTO MHHOPA, OA3UCHBIX CTPOK M CTOJIOIIOB MaTPHUIIbI.
CdopmymupyiiTe TeopeMy 0 6a3UCHOM MUHOPE.

Cdopmynupyiite mpaBuiia, MO3BOJISIONINE ONPEIEJNTh JIMHEHHO 3aBUCUMBI CTPOKH (CTOJIOIEI)
MaTPUIIbI UJIA HET.

CdopmynupyiiTe IpaBuIo, MO3BOJILIONIEE ONPEICTUTD, SBISETCS JIM JaHHAs CTPOKA MaTPUIIbI
JINHEHHOM KOMOMHAIMEH JIPYTUX CTPOK MJIA HET.

Cdopmynupyiite TeopemMy 0 HEOOXOJUMBIX U JOCTATOYHBIX YCJIOBUAX PABEHCTBA HYJIIO OIPEIETU-
TeJs.

HaszoBure npeobpazoBannst MATPHUILLI, He MEHSIIOIIE €€ paHTa.
Onuiure TPakKTHIECKNi clIocO0 OTHICKAHUST PAHTa MATPHUIIH.
JlaiiTe orpe/iesieHne MOIIPOCTPAHCTBA.

Kakoe nmHeitHOe TPOCTPAHCTBO HA3BIBAETCST €BKJIMIOBBIM

Kakne JBa BEKTOpa U3 En Ha3bIBalOTCA OpTOFOHaﬂbeIMI/I?
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34.
35.

36.
37.

38.

39.
40.
41.
42.
43.
44.

45.
46.

47.

48.

49.

90.
51.
52.
93.
54.
95.
56.

57.

Kaxk crponrcest marpuiia mepexoja OT OJIHOTO Oasnca K Apyromy?

Banummre HopMyIIbl, CBA3BIBAIOINIME KOOPJAUHATBI OJJHOO U TOIO YK€ BEKTOpa B JBYX basucax (B
MaTpUIHON dopme).

YKakuTte CBONCTBA MATPUIILI TIEPEXOa OT OJHOTO OPTOHOPMHPOBAHHOIO Da3uca K JIPYromy.

Banurure hOPMYJIbI, CBA3BIBAIOIIIE KOOPINHATHI OHOTO M TOTO YK€ BEKTOPa B JIBYX OPTOHOPMU-
pPOBaHHBIX Oa3ucax.

Kakue dopmbl 3anucu cucreM JuHeiiHbIX ypaBHenuii Bor 3HaeTe? 3anuiiure cucreMy B MaTpUd-
HOIT hopme.

JlajiTe ompejie/ieHue peneHus CUCTeMBbI.

JlajiTe ornpejie/ieHusl COBMECTHBIX, HECOBMECTHDIX, OIPEC/ICHHBIX ¥ HEOIIPEJIC/IEHHBIX CUCTEM.
CdopmynupyiiTe TeOpeMy 0 COBMECTHOCTH ITPOMU3BOJILHOM CHCTEMbBI JIMHEHHBIX ypPaBHEHMIA.
Kakue nase cucTeMbl HA3bIBAIOTCA dKBUBAJICHTHBIMU !

Opnaopomabie CJIAY. Onumure ocobble CBOICTBA TAKMX CHCTEM.

Jlst Kakmx crucTeM JIMHEHHBIX ypaBHEHUi mpuMeHnMo mpasmio Kpamepa? 3amnumiure hOpMyJIbl
Kpamepa.

Kak BbIACHUTBL, 9YTO CHUCTEMa ABJIAETCA OHpe,ZLeJ'IeHHOIU/I nJI HeOHpe,ILeJ'[eHHOf/'I?

Kaxkue HensBecTHBIE CHCTEMBI Ha3bIBAIOT CBOOOTHBIME, a KakKue — 3aBucuMbiMu! J[1s Kakux cu-
cTeM BO3MOYKHA TaKas KJIACCU(MDUKATIIA !

JlajiTe omnpejeserne OOIIEro M 4aCTHOIO PelIeHuil cucreMbl. JIIst KaKMX CHCTEM BBOJIATCH STH
HOHATUHA !

CdopmymupyiiTe 1Be TEOPEMBI O CYIIECTBOBAHUN HETPHUBHUAJIBHBIX PENIEHNI OJHOPOIHON CHCTe-
MBI.

JlaiiTe onpejiesienne pyHIAMEHTAJILHOM CUCTEMBbI PEIIeHI T OTHOPOTHOM CUCTEMbI JIMTHEHHBIX ypPaB-
nennit. CKOJIbKO perennii copepxKuT ¢.c.p.”?

XapakTepucTuKa U PerieHne Olpe/Ie/IEHHBIX CUCTEM.

XapakTepucTuKa u perieHue HeolpeJIe/JICHHBIX CUCTEM.

XapakTepruCcTuKa U PeIieHne OgHOPOIHBIX CHCTEM.

Haiire onpejenenne reomerpudeckoro sekropa AB, ero moysst |AB| u mysieBoro BekTOpa.

Kak onpeessiercs onepaiiusi CJIOKEHHsSI T€OMETPUIECKIX BEKTOPOB a1 + g, a; +as+az+...+a,”’
Kak omnpenensiercss oneparust yMHOXKEHIsT BEKTOpa, Ha Unucio? Eé reoMeTpudecKmii CMBICII.

JaiiTe ompejiesieHne KOJIMHEAPHBIX BEKTOPOB. Kak, 3Has KOOP/MHATHI JIBYyX BEKTOPOB, OIpe/ie-
JINTb KOJITMHEAPHBI OHU WJIN HET?

Kakas cucrema BEKTOPOB Ha3bIBA€TCA KOMHHaHapHOﬁ?
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58.

29.

60.

61.

62.
63.

64.

65.

66.
67.
68.
69.
70.
71.
72.

73.

74.
75.
76.
e

78.

79.

80.

[TorsaTiEe HEKapTOBOI CcUCTEMBI KOOPANHAT. KKaK Ha3bIBAIOT OCU B J€KAPTOBOI CUCTEMEe KOOPIMHAT
(BYMepHBIil 1 TPEXMEPHBIi cryyait)?

IlousiTue paanyca-BeKTOPpa TOYKHW M KOOpAWHAT TOYKU. Kak naiitn Koop/JuHaTbl BEKTOpPa, 3Hasd
KOOpJAMWHATBI €TI0 KOHIIa 1 HaJaJja?’

Kak maitiTu KoopauHAThI cepeuHbl oTpe3Ka AB Ha IJIOCKOCTH U B TPEXMEPHOM IIPOCTPAHCTBE?!

HOHHTI/Ie IIpoeKIuru TOYKHN Ha OCbhb U IIPOEKIHUU BEKTOPa Ha OCb. quy PaBHa IIPOCKIUA BEKTOPa
AB Ha ocb e, eciin (ABle) = o7

JlaiiTe ornpejiesieHIe CKAJIAPHOTO MPOU3BEJICHUS T€OMETPUIECKIX BEeKTOPOB. Ero cBoiicTBa.

Kak ysHaTh, HCHOJIB3Ysl CKAJISPHOE MPOM3BE/IEHNe, KAKOW yros (IpsIMOil, TYIOH W OCTpbIii)
00pa3yroT BeKTOphI a u b?

Bamuiure GopMyJIbl BHIUUCIEHNsT CKAJSIPHOTO 1pon3Be/ienns (a,b), ecjim n3BeCTHBI JI€KAPTOBbBI
KOOP/IMHATHI BEKTOPOB a u b?

Kaxk, ncrosb3yst moHsaTHe CKaJasgpHOTO IPOU3BE/ICHIS, HAWTH JIJINHY BEKTOPA M PACCTOSTHUE MEK /LY
JIByMsI TOYKAMU !

Kax naittu [Ip,b, cos(ajb)?

Jaiite onpejesieHne HAIPaBJIAIONMX KOCHHYCOB BekTopa. Kak ux nHaiitu?

I[Tousitue opra BekTopa. Kak HailTi KOOpAMHATHL OPTa BEKTOpA?

[TonsiTre mpaBoil ¥ JIeBOI CBA3KY JBYX BeKTOPOB. IloHsTHE JI€BOI 1 IIPaBOil TPONKHI BEKTOPOB.
Jaiite opeiesieHIe BEKTOPHOIO IPOU3BEICHHS TEOMETPUIECKUX BEKTOPOB A 1 b.

CaoiicTBa BEKTOPHOI'O [IPON3BE/ICHUSI.

leomerpuaeckuit cmbic |[a, b]|.

DopMyia BHIYUCIEHIS BEKTOPHOI'O IIPOU3BE/ICHNSI, €CJIN U3BECTHBI JIEKAPTOBBI KOOPIMHATHI BEK-
TOPOB.

Kak omnpesiesiuTh HallpaBjieHne BEKTOpa € = [a, b], ec/in Hanpasienust BEKTOpoB a u b usBecTHbI?
Jaiire onpejesieHre CMeIanHOrO IPOU3BE/ICHNs] TPEX BEKTOPOB.
Teomerpuueckuii embici |(a, b, c)|, u 3naka (a,b,c).

Kak y3Harth koMmILiaHapHa Tpoiika BeKTopoB (a, b, €) win HeT, UCIOJIb3ys MOHSITHE CMEITAHHOIO
[IPOM3BEICHIA !

QopMyia BBIYUCIEHISI CMEIIaHHOTO IIPOU3BEIEHISI BEKTOPOB 110 UX M3BECTHBIM JIEKaPTOBBIM KO-
Oop/IMHaTaM.

[Tonsarue byuknun f : X € R, - Y ¢ R,,. Tepmunnl, cBg3annubie ¢ nodrueMm dyHkinn. Kax
Ha3bIBAIOT MHOXKecTBa X U Y7

OxapaxkrepusyiiTe deTbipe Kiacca QYHKIMA (B 3aBUCUMOCTU OT 3HAYEHUN M, N).
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81.
82.
83.
84.

85.

86.
87.
88.
89.
90.

91.

92.

93.

94.
95.

96.
97.

98.

99.

100.

101.
102.

103.

Omnpenenenne muHeiinoro omeparopa A: R, - R,,.

Kak crpourcss marpuiia auneitnoro oneparopa A: R, - R,,?

Kax naiitn kKoopjuHatsl BekTopa A[x], 3uast marpuity oneparopa A: R, > R,,?

BanumuTe MaTpUILLI JUHEHHBIX ontepaTopoB A: Ry - R, A: R, - R, A:Ri - R,, A: R, - R,,.

JlaiiTe ompeiesieHne KOMIIO3UITUY JIBYX JIMHEHHBIX ortepaTopoB. Kak HaliTn MaTpuIly KOMIIO3UITIHI
JIByX JIMTHEHHBIX O1epaTopoB?

JlaiiTe omnpeesienre COOCTBEHHBIX YUCET U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OIl€paToOpa.
BanumunTe XapakKTepUCTHIECKOe YpaBHEHHEe MaTPHUIlbl A.

Onuimmre TPoIece OTHICKAHNSA COOCTBEHHBIX YHCET MATPUIIBI A.

Ornumure IpoIece OThICKaHUsT COOCTBEHHBIX BEKTOPOB MaTpUIlbl A.

Bamumure obmuit Buj JuHeitHo# dhopmbl s R, (B wactHoctu, npu n = 2, n = 3). Marpurna
JINHEHOW (POPMBI.

Banurure o0 BUT KBaIpaTudHo# popmbl ipu n = 2, n = 3. Marpura KBagapaTtudHoit (popMbI.

JlaiiTe orpeeseHue ypaBHEHUs IIJIOCKON KPUBO# OTHOCUTEIBHO JIEKAPTOBOI CHCTEMBI KOOP/IMHAT.
Kakwne kpuBble n3ydeHbl B JIlaHHOM Kypce?

Jlaiite ompejiesieHne OKPYKHOCTU. AIAIINTE YpaBHEHUE OKPYKHOCTU pajinyca R ¢ MEHTPOM B
HavaJjie KOOPJIUHAT U B TOYKe (g, Yo)-

Banummre mapaMeTpuiecKne ypaBHEHN OKPYKHOCTH.

OxapaxkTepusyiiTe 1 m300pa3uTe Ha PUCYHKE MPsSIMble Ha IIJIOCKOCTH, 38 JaHHbIE HEIIOJIHBIMI YPaB-
wenusvu: £ =0, y=0,z=C,y=C, Axr+ By =0.

BanumuTe ypaBHEHHE IIPAMOI, IPOXOIAIIE Yepe3 ABe JaHHbIE TOYKHU Ha IJIOCKOCTH.

Banummre ypaBHEHUe MPSIMOI ¢ YTJIOBBIM KO3(DPUITMEHTOM, oXapaKkTepusyiiTe ero koadduimeH-
TBI.

Kak OXapaKTepU30BaTb B3aUMHOE PACIIOJIO2KEHUE JIBYX ITPAMDBIX

Aix+ Biy+C1 =0, Asx+ Byy+Cy=07

Kaxk OXapaKTEepU30BaTb B3aMMHOE PACIIOJIOZKEHUE Ha IIJIOCKOCTU JABYX HPAMBIX, €CJIN U3BECTHBI UX
HallpaBJIAIOIINE BGKTOpr?

[TonsTue kpuBosMHEHHBIX KoOpAuHAT. HazoBure nsyvdennble cuCTEMbl KPUBOJIUHENHBIX KOOP/IH-
HAT Ha IJIOCKOCTU U B IPOCTPAHCTBE.

Ornummure TONIIpHYIO crcTeMy KoopawHaT. KoopmHaTHBIE TMHUN TOJISIPHOM CHCTEMBL.
Banurmre (oyryunte) hopMyJIbl, BHIPAZKAOIINE JIEKAPTOBBI KOOPMHATEI TOUKH Y€Pe3 TOJISIPHBIE.

Sanummre CbOpMYJ'IBI, BbIpazKaromue IOoJIAPHbIE KOOPAWHATBI TOYKH Y€pPE3 AE€KapPTOBLI.
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104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.
119.
120.
121.
122.

123.
124.

JlaiiTe ompeesieHne SJIIAIICA. 3AMUIINTE KAHOHIIECKoe ypaBHeHue 3jumrica. OObscHUTE BBIOOD
JIEKapTOBOIl cucTeMbl KOOpnHaT. V300pasuTe 3JLIUIIC HA PUCYHKE.

Jaiite orpejenenne runepbosIbl. 3alUNINTe KAHOHUYECKOe ypaBHeHue rutepbosibl. 306pasure
rurepOoJIy Ha PUCYHKE.

Jlaiite onpeenerune napabobl. 3aluIITe KAaHOHTYIECKOe ypaBHeHne mapaboibl. M3o6pasure ma-
pabojy Ha PUCYHKeE.

Ornumure MUITHIPUIECKYIO CHCTEMY KoopanHaT. KoopuHATHBIE TIOBEPXHOCTH TTUIUHIPUIECKON
CHACTEMBI KOOD/IMHAT.

3amnurimre (HOJIy‘{I/ITe) d)OpMyJIbI, BbIpazKalolue AE€KapTOBbl KOOPAMHATBI TOYKH 4Y€pPE3 LUJINH-
JAPpHUYICCKHUE.

Ornumure cdeprudeckyto cucreMy KoopauHaT. KoopanHaTHBIE TTOBEPXHOCTH CEepUIecKOi cucTe-
MBI KOOD/IMHAT.

Bamuiure (mosryante) (bOpMyJIbl, BEIPAZKAIOIINE JIEKAPTOBbI KOOPIAMHATHI TOYKU Yepes cepude-
CKUe.

JlaiiTe ompejiesienre ypaBHEHUs ITOBEPXHOCTU OTHOCUTEIBHO JIEKAPTOBON CHCTEMbI KOOD/IMHAT.
Kakne moBepXxHOCTH M3y4YeHBI B JIAaHHOM Kypce?

Haiire onpenenenue cdepbl. 3anummure ypaBaerne cdepbl ¢ neHTpoM B Touke My(xg, Yo, 20) pa-
auyca R.

SanumuTe HENOJHbIe ypaBHEHU TI0cKocTell. Kak paciosiozKeHbl MI0CKOCTH, KOTOPhIE OHM OIIpe-
eS0T

Metos ceuennii. Kak ero mpumeHsifor Jijisi uccieoBanus nopepxuocreit?! [lokazars Ha mpumepe.

OxapakrepusyiiTe MOBEPXHOCTH, 3aJaBaeMble ypasHenusiMu suga F(x,y) = 0, F(x,z) = 0,
F(y,z)=0.

Banummre B BEKTOPHOI U KOOpAMHATHOM (hopmax obiree ypaBHeHHe miockocTu. OxapakTepu-
3yiiTe ero K03 UIUEHTHI.

Sanummre B BEKTOPHON M KOOPJUHATHON (hopMax ypaBHEHHe IIJIOCKOCTH IO JIBYM HAIPABJISIO-
IIIAM BEKTOpPaM U TOYKe.

Kaxk zammcarb ypaBHEHHE ILJIOCKOCTH 110 TPEM TOUKAM !

Kak oxapakTepn3oBaTh B3auMHOE PACIIOJIOKEHHE JIBYX ILIIOCKOCTE?
YkaxkuTe crocoObl 3ajaHnsi KPUBOH B IPOCTPAHCTBE.
[Tapamerpudeckue ypaBHeHUsT TPAMOIl B TPOCTPAHCTBE.

Ob6mmue ypaBHeHMs NPAMOil B mpocTpancTBe. Kak 3 HUX ONpee/nTh HAIPABJISIONIII BEKTOP
PSIMOTL !

Banummre ypaBHEHUs MIPSIMOii 110 JIByM TOYKaM B IIPOCTPAHCTBE.

Kak OXapaKTepU30BaTb B3aUMHOE PaACIIOJIO2KEHUE JIBYX IIPAMBIX B HpOCTpaHCTBe?
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125.
126.

127.

128.

129.
130.

131.

132.
133.
134.

135.

136.

137.

138.

139.
140.

141.
142.

143.

MHuozkecTBO KOMILIEKCHBIX ducesl. llorarre KoMIiekcHoro yucaa. MHuMBIe ducia.
ITonarue KOpHAd MHOI'OYJIECHA. Kommuaecrso KOpHeIU/I MHOI'O4JICHa CTEIICHHU M.

Pazoxkenne na MHOXKHTETM MHOTOYWJIEHA CTEIEHU N ¢ BeIeCTBEHHbIMU Kodddunuentamu. Xa-
PaKTEpPUCTUKA KOPHEH 9TOI0 MHOT'OYJICHA.

AHF€6paI/I‘{€CKaH (bopMa npeacTraB/JIcHUA KOMIIJICKCHBLIX YMCeJI. Kak BBOAUTCHA oOIllepalud CJI02Ke-
HHUsl KOMIIJIEKCHBIX YHUCEJI?

Kak BBOATCS oniepanm yMHOXKEHUS U JIeJIeHNsT KOMIIEKCHBIX YHCesT B ajredpamdeckoit hopme?

KowmiitekcHast maockocTh. M3006pazkeHne KOMILIEKCHBIX THCesT B ajaredpandeckoit ¢popme Ha ILI0C-
KOCTH.

Conpsizk6HHbIE KOMILIEKCHBIE YUC/Ia B aJrebpandecKoil I TPUTOHOMETPUIECKOll (IToKa3aTeIbHO)
dopmax.

HaiiTe ompeesenne MOy, IVIABHOIO 3HAUYEHUSA apryMeHTa U apIyMeHTa KOMILJICKCHOI'O THC/IA.
Kak naiitu |z|, arg(z), eciu 3a7ano qucsio z B anrebpandeckoii hopme?

Tpuronomerpuveckast u mokaszarejibHas (GOPMbI 3aIIMCH KOMILIEKCHOI'O 4nca. Kak m300pa3urhb
Ha [JIOCKOCTH KOMILIEKCHBIE YHUCJIa B TPUIOHOMETPUIECKOil (TokazaresibHoil) dpopmax?

Cdopmymupyiite (0kazkuTe) Teopemy 06 YMHOKEHUI ¥ JIeJIeHNN KOMILIEKCHBIX YUCeJT, 3aIliCcaH-
HBIX B TPUTOHOMETPUIECKOI 1 MOKa3aTeIbHON (hopMax.

Haiite onpenenenne {/z. 3amummre GopMy/Ly s OTBICKaHUA {/2.

[IpuBesure mpuMepbl KPUBBLIX U (QUTYD HA KOMILIEKCHOI ILJIOCKOCTH (3anucaTh ypaBHEHUs, 1300~
pasuTh Ha pucyHKe). OKPYKHOCTH HA KOMILICKCHO TJIOCKOCTH.

Ornumure, Kak BBOJIUTCS CUMBOJI 00 HA KOMILIEKCHOM T1710cKOCTH. OKPECTHOCTH OECKOHEYHO yjla-
JIEHHOI TOYKM (3aIMcaTh B BHUJIE HEPABEHCTBA, N300PA3UTH HA PUCYHKE).

Kak BBO/IMTCS omepalins e? Jjisd KOMILIEKCHBIX 3HAUEeHUH 27

Haiire onpeesienne joraprdma KOMILIEKCHOTO ducia. 3amuimre (moydnte) hopMysry Jjis ero
BhruucseHus. [J1aBHoe 3nadenue jiorapudma KOMILIEKCHOI'O YHC/IA.

Kaxk BBOmsiTCSI omeparun sin z, cos z, tg z, ctg z, sh z, ch z g KomrrekcHbrx 27
Bamnumure dhopmyiist sin(iz), cos(ix) st geiicTBUTEIbHBIX . Kak oHM 1101y YeHbl?

HaiiTe onpenesnenne GpyHKIME KOMIUIEKCHOR nepeMmennoii z. [Tokaxkure, uro 3amanne yHKIUN
f(2) cBomures k 3aganuio aByx byukuit U(z,y), V(r,y) Ha KAKOM-HUOY/Ib PIMEpE.
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TeMmbl ceMUHApPOB:
1. Maremaruveckue CTPYKTYPHI;
2. EBKnmoBbI IpocTpaHCTBA;

3. Auirebpa reoOMeTpUIeCKIX BEKTOPOB.

TemMbl KOJIJIOKBHYyMa:

1. DeMeHTHI TeOpHUU JTUHEHHBIX MPOCTPAHCTB. MaTpHIlhl, OIMpPeaenTe/ I, CUCTEMbI JTUHEHHBIX aJl-
redpanvecKnx ypaBHEHUIL;

2. DyieMeHTHI BeKTOpHOI aireOpbl. OCHOBBI aHATUTUYIECKON T€OMETPUN;
3. OyHKINUH B JIMHENHBIX TPOCTPAHCTBAX;

4. KoMIuiekcHbIe 9ucIa. (DyHKHI/II/I KOMIIJICKCHOI'O IIEPEMEHHOTI'O.

TeMmbl JOMaITHUX 3aJaHUI:

1. DyieMeHTBI TeOpun JUHEHHBIX ITPOCTPAHCTB. MaTpHIlbI, OIPEJETUTE N, CUCTEMbl JTUHEHHBIX aJi-
redpandecKux ypaBHEHUIL;

2. DyieMeHTBI BeKTOpHOIT aireOpbl. OCHOBBI aHATUTUIECKON T€OMETPUN;
3. OyHKIUN B JIUHENHBIX TPOCTPAHCTBAX;

4. KoMIuiekcHbIe 9ucIa. q)}IHKHI/H/I KOMIIJIEKCHOI'O IIEPEMEHHOTI'O.

4 MeTtoanieckue MaTepHruaJbl

st obecrievenusi mmporiecca 00yUeHus U Pelenns 3a/ad 00y UeHus UCIOIb3YIOTCS CASYIONINe Ma-
TepuaJibl:
MeTOInIeCKIe MaTepPHaJIbl, OIPeIeJIsTIOIITe PO Ly Dbl OIIEHUBAHS 3HAHU{T, YMEHUii, HABBIKOB U (1JIH)
OIBITA JIEATETLHOCTH, XapaKTePU3YIONNX STAIlbl (DOPMUPOBAHUS KOMITETEHIINI, B COCTaBe COTJIACHO
HyHKTY 12 pabodeil mporpaMMbi:

OcHoBHas JiuTeparypa

1. Byrpos £.C. Beicmast maremaruka: yueouuk s By3os: B 3 . / 4.C. Byrpos, C.M. Huko/bckuit;
pea. B.A. Cagopamawmii. T. 1 : DeMeHTH! TUHEHHONW aireOphl 1 AHATUTUIECKONH T€OMETPHUM.- 8-
u3., crepeorut. - M.: Ipoda, 2006. - 284[4] c. (31 2k3.)

2. Kypomt A.I''Kypc Boicieit anredpsl, yuedbuuk,19-e uzn , Uza-so:/lans, 2013r.,432c.
https://e.Jlanbook.com/book /527

3. IlpuBanor N.1. Anasmrudeckast reomMerpust: Y 9e0HUK I By30B. 38-e uz., 2007r., 304c.
https://e.lanbook.com/book/321
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4. Marazunnukos JI.U1. Beicrmas maremaruka [. [IpakTnkym no muHeitHON asrebpe M aHAJIATHIECKOIT
reomerpun: ¥Yuebnoe mocobue / JI.. Marasuanukos, A.JI. Marasunankosa; Munncrepcrso obpa-
soBanus Poccuiickoit @eyeparun, ToMckuit Tocy/1IapCTBEHHBII YHUBEPCUTET CUCTEM YIIPAaBJIEHUS

u pajmodiekrponuku. - Tomck: TYCVYP, 2007. - 163 c. (97 vk3.)

5. Marasunaukosa A.JI., Marasunnokos JI.U.,/Iuneitnas aarebpa. AHasnTudeckas reoMeTpus [DJiek-
TPOHHBIN pecypc| : yaebHOe mocobue; ToMcKuit rocyapcTBeHHbIN YHUBEPCUTET CHCTEM YIIPABJIe-
Hust 1 panodsteKTpornky (ToMmck). - DiekTpoH. TekcToBbie gaH. - Tomck : [6. 1., 2010. - on-line,
176 c. http://edu.tusur.ru/training/publications /2244

JlomosiHUTEIbHAS JINTEPATyPa

1. I'puarmmon 1.9. Jluneitnas anrebpa. AHaguTiaeckasi reoMeTpust (1J1st 9KOHOMAIECKUX CIIeIHA b
HocTelt). Yuebnoe mocobue. /| .. I'punmmon, JI.A. 'yrosa, JI.U. Marasunaukos, A.JI. Mara-
3unHuKOoBa; PejiepasbHoe areHTCTBO 110 00pa3oBaHnio, TOMCKHI TOCY/IapCTBEHHDIN YHUBEPCUTET
CUCTEM yIIpaBjieHus U pajinodaeKTponukn. - Tomck: TYCVYP, 2007. - 247 ¢. DK3eMILIIPHI BCETO:
103 »Kks.

2. IMucemennnrit /I.T. Koncnekr Jieknuii 1mo BbICIIEll MaTeMaTHKe: TMOJTHBIN Kypc. — H-e u3g, - M.:
Ajipuc-TIpece, 2007. - 602 c. (7 9K3.)

HpaKTI/I‘-IeCKI/Ie 3aHATHUA IIPOBOAATCHA IIO y‘-Ie6HI>IM nocobusiM:

1. Byrpos f1.C. Beicmast maremarnka: yueonuk s By3os: B 3 1. / ¢1.C. Byrpos, C.M. Hukosbckmnif;
pen. B.A. Cagosunumii. T. 1 : DieMeHTHI JIUHEHHON aareOpbl U aHATUTUYIECKON T€OMETPHUH.- 8-€
u3., crepeoru. - M.: Ipoda, 2006. - 284[4] c. (31 9k3.)

2. Marazunnukos JI.J1. Beiciiiag maremaruka [. [IpakTukywm 1o jimaeitHoit ajarebpe n aHaIuTUIECKON
reomerpun: Y 4ebHoe mocobue / JI.U. Marasunaukos, A.JI. Marasunankosa; Munncrepctso obpa-
zoBanus Poccuiickoit @eneparuu, ToMcKuil rocy1apcTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS
u pajumosiekrporuku. - Tomck: TYCVP, 2007. - 163 c. (97 9k3.)

3. Marasunuukosa A.J1., Marasunuukos JI.11.,/luneiinas anrebpa. Anajaurudeckas reoMeTpust [DJiek-
TPOHHBIN pecypc| : yaebHOe mocobue; ToMcKuii rocyIapCTBeHHbINH YHUBEPCUTET CUCTEM yIIPaBJ/Ie-
HUs 1 pagnodteKTpornku (ToMmcek). - DiekTpoH. TekcToBbie maH. - Tomck : [6. 1., 2010. - on-line,
176 c. http://edu.tusur.ru/training/publications /2244

METO/IMIECKNE MaTePUaJIbl, OITPEJIETISIIONTNE TTPOTIE/YPhl OlleHUBaHUS 3HAHUN, YMEHUl, HABBIKOB U
(nyn) ombITa JIEATeIbHOCTH, XapaKTePU3yoMux 3Taibl (hoOpMUPOBAHUsT KOMIIETEHIIUI, B COCTABE:

3ajlaHng Ha KOHTPOJIbHbIE pabOThI 1 MHANBUAyaJIbHbIE 3aIAHUS
NpuBeAeHbI B KaXKJIOM M3 CJEAYIONINX Y4eOHBIX Mocoomii:

1. Byrpos ¢1.C. Beicmast maremarnka: yaeonuk s By3os: B 3 1. / #4.C. Byrpos, C.M. Hukomnbckmnif;
pea. B.A. Cagosunumii. T. 1 : DieMeHTHI JIMHEHHON aareOpbl U aHATUTUYIECKON T€OMETPHUH.- 8-e
u3., crepeorul. - M.: JIpoda, 2006. - 284[4] c. (peKOMeHI0BAHO /IS CAMOCTOSTEBHON pabOTHhI)
(31 9x3.)

2. Marasunnukos JI.I1. Beiciiag maremaruka [. [Ipaktukywm 1o jimaeitHoit ajarebpe n aHaIuTUIECKON
reomerpun: Y 4ebHoe mocobue / JI.U. Marasunuukos, A.JI. Marasunnnkosa; Munncrepctso obpa-
zoBanus Poccuiickoit Peneparuu, ToMcKuit rocy1apcTBEHHBIN YHUBEPCUTET CUCTEM YIIPaBJICHUS
u pajmosiekTporuku. - Tomck: TYCVP, 2007. - 163 c. (pekoMeHI0BaHO JJIsi CAMOCTOSITEILHOM
pabotsr) (97 9K3.)
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3. Marasunuukosa A.J1., Marazunaukos JI.11., JTuneiinas anrebpa. Anamurudeckast reomeTpust ek~
TPOHHBIIT pecypc| : yuebHoe mocobue; ToMCKMiA rOCYIapCTBEHHbL YHUBEPCUTET CUCTEM YIIPABIIe-
HUs 1 pano3sieKTpoHuky (Tomcek). - DiekTpon. TekcroBbie JaH. - Tomcek : [6. u.], 2010. - on-line,
176 c.(peKOMEeHI0BAHO JIJIsT CAMOCTOATEIbHOMN paboTer) http://edu.tusur.ru/training/publications /2244

y‘{e6HO—MeTOﬂI/I"IeCKI/Ie mocoous AJid JINIL C OrpaHUY€eHHbIMM BO3MOXKHOCTAMM 30POBbA

Y4aeOHO-MeToIMIecKIe MATEPUAJIBI I CAMOCTOATETIHHON U Ay IUTOPHOIN PADOTHI O0YIAIONINXCS W3 HC-
Jla MHBAJIAJIOB IIPEIOCTABIAIOTCH B (pOpMax, aJJallTHPOBAHHBIX K OI'DAHNYEHUSIM UX 3[I0POBbs M BOCIIPU-
ATUsT NHGMOPMAIIIH.

st i ¢ HapyIneHusIMU 3peHus:

- B (pbopMe 3JIEKTPOHHOTO JIOKYMEHTA;

- B TIeYaTHOM (hopMe YBEJMYEHHBIM IPUMTOM.

s suig ¢ HapylIeHusIMu cJryXa:

- B hopMe 3JTeKTPOHHOTO JTOKYMEHTA;

- B mle4aTHoi dopme.

s jiurg ¢ HapylIeHUsIMU OTIOPHO-IBUTATEJIbHOTO aIliapara:

- B (pbopMe 3JIEKTPOHHOTO JIOKYMEHTA;

- B mIe4aTHO# opme.

BLaswi OCZHHMI, UH&O[)M&UUOHHO CNPacoOYHdBLE U NOUCKOBBLE CUCINEMDL:

O6paszoBarebbiii moprasi yausepcurera (https://edu.tusur.ru), sjmekTpoHHbIl KaTagor OGUOJIHOTEKN
(http//lib.tusur.ru), saekrponnas Gubsmoreunas cucrema <«Jlamb» (http://e.lanbook.com) cucrema
mucras-timoraoro obpazosarus MOODLE (Merogmveckne MaTepualbl: TEKCTOBBIE, ayano 1 Bueodaii-
JIbl, UH/IU-BUJLyaJIbHbIE 33IaHUsl, TECTHI U T.]I.)

CebLiku ¢ caiita KadeIpbl Ha MATEeMaTHIECKAE PECYPChI U OH-JIAfiH TPEHAXKEDHDI.
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