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I. Hesu v 3agaun AUCUMIIIIMHBI (MOTYJIs1)

KoopaunaTHblil MeTo1 HOpMYTHUPOBKU U UCCIEIOBAHHUS T€OMETPUIECKUX BOIPOCOB OTHOCUTCS K
YHUCTY BaKHEHIINX KOHIENIHUNA COBPEMEHHOW MaTeMaTHKH. Ero BO3MOXHOCTH U cdepa MpUMEHEHUS
BBIXOZAT JAJIEKO 3a PAMKH TE€X IIPOCTEHIINX PE3yIbTaTOB, KOTOPHIE HBIHE IIPUHATO OTHOCUTH K aHAJIM-
TH4eckoil reomerpun. CTaHIApTHBIN KypC aHAJIMTHYECKOW reoMeTpuu HeoOXOoAuM Juis (GOpMHpOBa-
HUS 00Iel (PU3NKO-MAaTEeMAaTHIECKOM KYIbTYphI, TaK KaK IMO3BOJISIET HA Y)K€ 3HAKOMBIX CTYICHTY MPO-
CTBIX MPUMEpax O0CO3HATh TO, KaK alreOpanvyeckue U aHATUTUYECKHE METOJIbI UCTIONIb3YIOTCS IS T10-
CTAaHOBKM M PELIEHUS YUCTO T€OMETPUYECKUX 3aaad. KpoMe Toro, npu U3y4eHUH aHAIMTHYECKOHN reo-
METpUH yyalluiicss npuoOpeTaeT HayaJlbHble HABBIKM B MPOBEJCHUM PAcueTOB aIre0pandyeckoro xa-
pakTepa ¢ BEKTOPHBIMUA M MAaTPUYHBIMH OOBEKTaMH, YYUTCS COMOCTABIATh UM HArJIATHOE T€OMETPHU-
YEeCKO€ MCTOJIKOBaHUE. DJIEMEHTApHbIE BOIIPOCHI FTEOMETPUUECKOIO COAEPKAHUS TIOBCEMECTHO BO3HU-
KAalOT Ha PAa3JINYHBIX JTAlax MMOCTAHOBKM M PELICHUS KOHKPETHBIX 3a7a4 TEOPETUYECKOW MEXAHUKH,
3JIEKTPOJAMHAMUKHU, ONTUKH, KBAHTOBOM MEXaHUKU U CTATUCTUYECKOMN (PU3UKHU.

Hesan kypca

1) mpOJEeMOHCTPUPOBATH MCIOJIB30BAHHE BEKTOPHBIX U MATPUYHBIX PACUETOB HA MPUMEPE PacCMOT-
PEHUS XOPOILIO U3BECTHBIX BOIPOCOB 2JIEMEHTAPHOM '€OMETPUH B paMKax KOOPAMHATHOTO METOJA
OIMCAHUS;

2) cooOIUTh HEOOXOAUMYIO COBOKYITHOCTh TE€OMETPUUCCKHX (DAKTOB M PE3YJIbTATOB, UCIIOIb3yEMbIX
B JaJbHEHIIEM TMpH U3ydeHUH (QYHIAMEHTAIBHBIX W TNPHUKIAJHBIX JUCHUIUIAH  (U3HKO-
MaTEeMaTHYeCKOro IMKJIa, HEOOXOAUMBIX OyaylleMy BBIITYCKHUKY B €ro ITOBCETHEBHOM JesTelb-
HOCTH;

3) TOSACHHUTH FTEOMETPHUYECCKOE MTPOMCXOXKICHNUE U COJICPIKAaHKUE PsiJla OCHOBHBIX (DPM3MYESCKUX BEITMYHH,
OTHOCSIIIIUXCS MPEUMYIIECTBEHHO K MEXaHMKE MaTepHaIbHOM TOYKH U CHUCTEMbl MaTE€pUAJIbHBIX
TOYEK.

3agaum Kypca

1) dopmupoBaHue TBEPIbIX HABBIKOB B MOCTAHOBKE 3a/1a4 U B UX PEIICHUU KOOPIMHATHBIM METOIOM
B Cllydasx, KOI/la T€OMETpUYECKHEe OOBEKThI OMMCHIBAIOTCS CHUCTEMaMU JIMHEHHBIX YpaBHEHUU U
HEPABEHCTB;

2) OBIAJCHUE MPHUEMaMH M CHOCOOAMH HCCIICIOBAHUS JIMHEHHBIX YPAaBHEHHH U CHCTEM JIMHEHHBIX
YpaBHEHUH € JBYMsI U TPEMS IEPEMEHHBIMH C UCIIOJIb30BAHUEM BEKTOPHOIO U MaTPUYHOTO MCUHC-
JICHUS.

I1. MecTo qucuunimusbl B crpykrype OIIOIL:

JucuuiuinHa «AHaJUTHYECKas TEOMETpHUs» SBISIETCS 00s3aTeIbHON IUCIUIUIMHON JTaHHOTO

poduss HOArOTOBKH.

1. 21.]'[5{ HU3YUCHUA JUCHUIIIINHEI, H€O6XOJII/IMI)I 3HaHUA 1 YMCHUS U3 YHTaeMOMU napaujiCibHO Ha IEp-



BOM KYpC€ NUCHUIITIUMHBI «MareMaTHYeCKHil aHaJIn3)).

3HaHUS U YMEHHs, TpUoOpeTaeMble CTYACHTAMH MOCJe U3yYeHHs AUCUUIUIMHBI, OyIyT UCIOIb30-

BaThCs MPU U3YYCHUH TUCHUIUIMH «MexaHukay, «JIuneinas anrebpa» u «Teopernyeckas mexa-

HHKa».

II1. TpeGoBaHus K pe3yjbTaTaM OCBOCHUS AU CHUIJINHBI:

OIlK-1

CriocobeH mpuMeHsATh 0a30Bble 3HaHHUA B OOJACTH (U3MKU U panuou3uKu |
UCIIONIb30BaTh MX B TNPO(QECCHOHAIBHON IEATENPHOCTH, B TOM 4Hcie B chepe

HGI[&FOI‘I/I‘ICCKOI;'I JCATCIIbHOCTH,

OIIK 1.1

OIIK 1.2

OIIK 1.3

[Ipumensier 6a3oBble 3HAHHS B 00JacTH (U3UKKM U PAAMOPU3UKU JUIS PELICHUS
HAaY4YHO- HCCIIEIOBATEIBCKUX 33134

[Ipumensier 6a3oBble 3HAHHS B 00JacTH (UMK U PAAMOPU3UKU JUIS PELICHUS
NPUKIIAHBIX 3a/1a4 MPO(HECCHOHAIFHON IESTEIbHOCTH

[IpencraBnser cnymarensM B JOCTYNHOM [uisi Bocnpusatus (opme 3HaHUSA B
obnactu GU3MKU U paaro(U3NKU, B TOM YKCJIEe IPHU BHIIOJHEHHH 3a7a4 B chepe
[earorn4eckon JesiTeIbHOCTH

IV. Coaepixanue u CTPYKTYpa AHCHUTIHHBI

O0BeM TUCHMILIMHBI COCTABIACT 5 3a4eTHHIX eAcHuI], 180 yacoB, B ToM unciae 66 4acoB KOHTAKT-

HOM pabOoTHI.

3aHsTUS IPOBOJATCS B OYHOU (hopMe 0OyueHHUsl ¢ MPUMEHEHUEM JIUCTAaHIIMOHHOIO KOHTPOJIS ca-
MOCTOSITENbHON paboThl cTyneHToB uepe3 DMOC ¢dakynbprera. DNEKTPOHHON M AUCTAHIIMOHHON (hopM
00y4eHHs HE MPeyCMaTPUBACTCS.
Ha npaktuyeckyro NoAroToBKY OTBOAUTCS 34 ayTUTOPHBIX YacOB.
dopma NpOMEKYTOUHON aTTECTALUN: IK3aMEH.

4.1. Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPHPOBaAaHHO€ II0 TeéMaM, C YKa3aHHE€EM BHUI0B
y'—lGﬁHLIX 3aHSTHI M OTBEAEHHOI0 HA HUX KOJHYECTBA AKATEMHUYECKHX YaCOB

Ne | Pa3- C  Be 4K Buabl yue6Hoit paboTsl, DOopMEI TEKy-
n/m | gen e | er | HHUX | BKJIIOYas CAMOCTOSITEIBbHYIO PaboTy 00y4aroumxcs , pakTHYe- | LIero KOHTPOJIs
JUc- | M O | [pak- CKYIO TIO/IFOTOBKY U TPYIOEMKOCTb YCIIEBAEMOCTH;
LU € ya | THYe- (B Hacax) ®dopwma npo-
HHBI/T C | €O | CKas MEXYTOUYHOMH
KonrakTHas pabora npenojasarens ¢ o0y4ato-  Camocrosi-
MBIl T B | IOJO- aTTecTaluu
HIAMHCS TenbHast
P ro- (no cemecm-
pabota
TOBKa Jlexuuu Cemunapckue | KoHcympTanuu pam)
00y- /mpaKTUYeCcKue
4aro- /mabopartopHsie
MnX- 3aHATHS
cs
1 1-16 1 180 34 16 34 88 [IpakTnye-
CKoe  3aja-
HHE, DK3a-
MEHAIIMOH-
HBIC 3aJa4Yu
Hroro: 180 34 16 34 88



4.2 Il;1aH BHeayIMTOPHOM CaAMOCTOAITEJIbHOH Pa00ThI 00y4aroIuXCcs M0 JMCHUIITIHHE

Cemectp Haszpanue CamocrostensHas pabora oOyqaronuxcs  OneHounoe | YueOHO-

pasfiena, Te- .. cavo- Cpokm bl Tpymoem-  CPCACTEO MeTOoII4e-

MBI CTOSITEJILHOM TIOJIHEHUS KCTh (4ac.) ckoe  obec-
PaBOTHI IIeUYeHue ca-
MOCTOSITEIb-
HOW paboTHI
1 Tema 1-16 3amanue B [Mocne mpoii- 88 JleMoHCcTpa- | Mcrounnku w3
Buze 3agaun | ACHHBIX TCM I T'OTOBBIX OCHOBHOM u

peleHuit JIOTIOJTHUTETb-
HON nuTepary-
pel 1O  Teme
MIPaKTHYECKNX
3ansTuit; OOpa-
30BaTeNbHbIE
pecypcel,  mo-
CTYIIHBIE o
JIOTUHY U Tapo-
JII0, TIPeoCTaB-
nsempiM  Hayu-
HOW Oubnmore-
kou UI'V.

4.3. Conep:xanue yueOHOIro MaTepHaJia

Paznen 1 MATPULIBI U AETEPMWHAHTBI 2x2 1 3x3

Tema 1. KoopauHaTHBIA MeTO (OPMYIUPOBKH U UCCIIETOBAHUS T€OMETPUUYECKUX BOIPOCOB, €T0
pOJIb B paMKax COBpPEMEHHOI MaTteMaTHKU. OCHOBHBIE CHCTEMbI KOOPJUHAT, UCIOJIb3yEMbIE Ha MPaK-
TUKE: MPSMOYTOJIbHas JeKapTOBa, KOCOYrojbHasl JeKapToBa, HMIMHApHUYeckas u chepuueckas. [Ipe-
00pa3oBaHMs KOOPAMHAT U CBOMCTBA CUMMETPHH.

Tema 2. Matpuubl 2X2 u 3X3 1 UX CBSI3b C JIMHEHHBIMU NpeoOpa3oBaHUsIMM KoopauHaT. [letep-
MUHAHTBl MaTpHI] IpeoOpa3oBaHus B JABYX U TpPEX HU3MEPEHUsX, MpaBUja BBIUMCICHUS, OCHOBHbBIE
CBOMCTBA U reoMeTpuyeCcKuid cMplci. Clie] MaTpuIbl U €r0 CBOWCTBA.

Tema 3. IlpaBuno yMHOKEHHUs MaTpHIl U €ro reoMeTpudeckas MOTUBHpPOBKa. Teopema o nerep-
MUHaHTe TpousBeneHus matpuil. [IpeacrtaBieHue o0 oOpaTHOM MaTpuile Kak marpuile oOpaTHOTO
npeoOpa3oBaHus. BoIpoxkaeHHbIE MaTpUIlbl, KPUTEPHI CyIlecTBOBaHUs 0OpaTHOW MaTpuilbl. Haxox-
JIeHHe 0OpaTHON MaTpHILIbI B cirydae MaTpull 2X2 u 3X3.

Tema 4. KBagpaTHble CUCTEMBI JIMHEWHBIX YPAaBHEHUN C ABYMS U TPEMsI HEU3BECTHBIMU, KPUTEPUI
OJTHO3HAYHOM pazpemmmoctd u dhopmyisl Kpamepa. [Ipencrasnenne o metone [Maycca. 'eomerpuue-
CKO€ MCTOJKOBaHUE OJIHO3HAYHOM pa3peliuMOCTH, HECOBMECTHON CHUCTEMBbI U CHUCTEMbI C OECKOHEY-

HBIM 4YHCJIOM pCI_I_ICHI/II\/'I. OpTOI‘OHaJ'ILHLIC MaTpulbl U UX CBOICTBa.



Pasznen 2 BEKTOPLI U OIIEPALIMA HAJI HUMH

Tema 5. BexTopsl Kak HanpaBieHHbIE OTpe3ku. COBOKYIHOCTH BEKTOpOB. JIuHEiHas He3aBUCH-
MOCTb U JIMHEWHAas 3aBUCUMOCTb COBOKYITHOCTH BEKTOPOB. ba3MCHBIE BEKTOPHI U PA3JIOKEHUE 3a1aH-
Horo BekTopa. KoopanHaTsl Bektopa B 6a3uce. J{eficTBUs ¢ BEKTOpaMU B KOOPJIAUHATHOM Ipe/icTaBIIe-
HUU.

Tema 6. VI3MeHneHne KOOpAMHAT BEKTOpa MPH 3aMeHe 0a3uca W Havyana koopauHat. [Ipencrasie-
HUE €BKJIMJIOBBIX JBIKEHHH ¢ (DUKCHPOBAHHBIM HAYaJIOM OPTOTOHAIBHBIMH MaTpuiiamu. [IoBopoT u
CIBUI NPSMOYIOJIBHOM AEKapTOBOM CUCTEMBI KOOpAMHAT. MaTpuua noBopora u ee cporicrsa. Hekom-
MYTaTUBHOCTb TPEXMEPHBIX IIOBOPOTOB.

Tema 7. CxansipHO€ MPOU3BEICHUE BEKTOPOB, €T0 JIMHEWHOCTh. BekTOpHOE IpOU3BEIEHUE U €ro
coiicTBa. KococummerpuuHocTs. [IpeacraBienne BEKTOpHOE IPOU3BEICHUE B OPTOrOHAJILHOM 0a3u-
CE IPU NOMOILM CUMBOJIMYECKOTO onpeaenutess. PopMyiia i IBOHHOTO BEKTOPHOTO IIPOU3BEICHUS
“BAC-CAB”. CmemraHHOE TPOU3BEICHUE U €TI0 TEOMETPUUYECKHIA CMBICI.

Pazyen 3 TEOMETPUS ITPSMBIX U INIOCKOCTEM

Tema 8. CriocoObl 3ajaHus IPSIMOM JIMHUY HA TUIOCKOCTH: BEKTOPHOE YpaBHEHHUE B MapaMeTpuye-
CKOM (opme, HOpMaJlbHOE BEKTOPHOE ypaBHEHHE, KAHOHMYECKOE ypaBHEHUE U 0Ollee ypaBHEHUE B
JEKapToBOi cucreMe KoopauHar. Cilyyau HapauleIbHOCTH M IEPIEHIUKYISPHOCTH ABYX INPSMBIX,
YIoJl MEXIY ABYMsSI IPSAMbIMU. PaccTosiHre OT 3aJaHHON TOYKH 10 3aIaHHOM IPSMOM.

Tema 9. CriocoObl 3ajaHus MJIOCKOCTH B MPOCTPAHCTBE: BEKTOPHOE YpaBHEHHE B MapaMeTpuye-
ckoii (hopme, HOpMaIbHOE BEKTOPHOE YPaBHEHHUE U 00lliee ypaBHEHHUE B JIEKAPTOBOW CUCTEME KOOPIU-
Hat. [lepexox oT omHo#l Gopmsbl k npyroi. IlnockocTs, mpoxoadiias yepe3 Tpu AaHHble TOUKHU. Pac-
CTOSIHUE OT 3a/IaHHOM TOYKH J0 3aIaHHOM IUIOCKOCTH. YTOJ MEXAY ABYMS IIJIOCKOCTSIMM.

Tema 10. HampaBnsmomuii BEKTOp MpPsIMOM, MapaMETPUUYECKOE ypaBHEHHUE MPSMOMl B MPOCTpaH-
ctBe. Onucanue npsMoil B TEPMUHAX BEKTOPHOTO Mpou3BeneHusa. KaHoHMueckoe ypaBHEHHE NPSIMOMN
B npocTpaHcTe. [lepexo oT ogHOro crnocoba 3aaanus K gpyromy. IlapannensHele, nepecekaromuecs
U CKPELIMBAIOIIKECS MPSMBIE.

Tema 11. BpruncneHue pacCTOSHUAS MEXAY CKPEIMBAIOIMMHUCA NpsMbIMU. [locTpoeHne B3anm-
HOT'O MEPHNEHANKYIAPA JUIsl TAKUX NpsAMBIX. OpTOroHanpHas NPOEKLKs MPSIMON Ha IUIOCKOCTh B CIIydae
UX NIepeCceyYeHUs, Pa3iIoKEHUE HAIIPaBIIAOIIEr0 BEKTOpa HA JABE B3aUMHO MEPIIECHIUKYISAPHBIE KOMIIO-
HeHThI. [lapameTpuueckoe ypaBHEHHUE NEPIICHIUKYIISAPA K IIJIOCKOCTH.

Tema 12. Ilyyok muockocTed, ciocoObl ero onucanus. [IpsMas IHHUSA Kak MepecedyeHue ABYX
IIJIOCKOCTE. BpIunciieHne paccTosiHUs OT 3aJaHHOM TOYKH A0 3aJaHHOW INPSMON B IPOCTPAHCTBE.
YpaBHEHHE NIEPIIEHIUKYIIAPA, ONYIIEHHOIO U3 3aJaHHOM TOYKH Ha 3aJaHHYIO MIPSMYIO.

Paznen 4 KPUBBIE BTOPOT'O TIOPAJIKA

Tema 13. Ob1iee ypaBHEHHE KPUBOW BTOPOTO TOPSIKA HA IUIOCKOCTH U CTaHAAPTHAS €ro 3aIuCh.



BripoxieHHble 1 HEBBIPOKJECHHBIE KPUBBIE BTOPOTO MOpAAKA. TpH THUIA KPUBBIX BTOPOTO MOpPSIKA:
IUTUNTUYECKUN, TapaboNnYecKuii 1 runepoonnyeckuii. Dmuuic, napadosna u runepOoa Kak KOHUYe-
CKUE CEUCHUS.

Tema 14. OcHOBHBIC TEOMETPUYECKUE CBOWCTBA AJUIMIICA, IMapaboiibl U rurnep06ossl. DokaibHbIC
TOYKH, SKCLEHTPUCUTET U JTUPEKTPHUCHI JUIS STUX KPUBBIX. YpaBHEHHE HEBBIPOKICHHOW KPUBOIl BTO-
pOro MopsiJiKa B MOJSPHON CUCTEME KOOPAUHAT. Y PaBHEHUE KacaTEIbHOM K KPUBOM B 3aIaHHOM TOUKE.

Tema 15. 3menenue K03QPUIIMEHTOB B 00IIEM YpaBHEHUH KPUBOW BTOPOTO MOPSAKA MPHU TIpe-
o0pa3oBaHHUM JEKApPTOBOM CUCTEMbl KOOpAUHAT. Tpu MHBapHaHTa KPUBOW BTOPOTO Mopsaka. Mcmomnb-
30BaHME MHBAPUAHTOB JJIsl IPUBEACHUS YPAaBHEHUSI KPUBOI BTOPOTrO MOPAJKA K MPOCTEUIIEMY BUIY.
WHBapuaHTHI KaK MaTPHUYHBIE XapAKTEPUCTUKU.

Tema 16. YpaBHeHHE KPHUBOW BTOPOrO MOpPsAKAa KaK KBajaparuyHas (opma JBYX NEpEMEHHBIX.
[IpuBeneHue ypaBHEHUSI KPUBOW BTOPOTO MOPsiIKa K KAHOHUYECKOMY BHJIy C TIOMOIIBIO OPTOTOHANb-
HBIX NpeoOpa3oBanuii. KaHoHHYeCcKas cucTeMa KOOpAUHAT, IEPEXo/] K Hell yTeM MOBOPOTa U MOCIIe-
JYIOILIErO CABUTAa CUCTEMBI.

4.3.1 IlepeyeHb CEeMUHAPCKHUX, MPAKTHYECKUX 3aHATHH U J1a0OPAaTOPHBIX padoT

Ne Ne paznenam | HaumeHoBaHue ceMuHapoB, npaktude- | Tpy- OneHouHbIE dopMupyembie
/Tl | TEMBI AUCIH- CKHX ¥ Ja00OpaTOpHBIX paboT JTIOeM- CpencTBa KOMITETEHITHH
TUTAHBI (MOJTY- KOCTh
1) (ga-
CHI)
1 2 3 4 5 6
1. | Pazmen 1, Tema | OCHOBHBIE CHCTEMBI KOOPIWHAT, JIH- 3amanue Ha OIIK-1
1 HelfHbIe TPpeoOpa3oBaHusl AEKaPTOBBIX 2 ceMuHape B
KOOPJIMHAT U CBOWCTBA CHMMETPHH. BUJIE 33/1aYU
2. | Pazmen 1, Tema | Matpuitst 2x2 u 3x3, ux cBs3b ¢ ad- 3aganue Ha OIIK-1
2 (UHHBIMH TIPEe0Opa30BAHUSIMH KOOP- 2 ceMHuHape B
nuHAT. JleTepMUHAHTHL BUJIE 331a4HU
3. | Pasnen 1, Tema | Onepaiyst yMHOXKESHHS MAaTPUIL U €€ 3aganue Ha OIIK-1
3 cBoticTBa. CymiecTBoBaHUE 00OpaTHON 3 CEMHUHape B
MaTpPHUIIBI. BUJIE 33/1a4HU
4. | Paznen 1, Tema | KBagpaTHbie crCTEMbI TMHEHHBIX 3amanne Ha OIIK-1
4 YpaBHEHUH C IByMsI X TpEMS HEU3- 3 | cemunape B
BecTHBIMH, hopMmyisl Kpamepa. [Ipen- BUJIE 33/1a9U
crapiieHue o metojie ['aycca.
5. | Pazgen 2, Tema | basucHbie BEKTOPHI U PA3IOKEHUE 3a- 3amganue Ha OIIK-1
5 JAaHHOTO BeKTopa B Oasuce. BekTops! B 2 ceMuHape B
KOOPJIMHATHOM TIPEJICTABJICHUH. BUJIE 33/1a4U
6. | Pasnen 2, Tema | [ToBOpOT NpsSIMOYTOJILHOM JI€KapTOBOM 3amganne Ha OIIK-1
6 CUCTEMBI KoopauHat. Martpuiia moBo- 2 ceMuHape B
poTa u €€ CBOMCTBA. BUJIE 3a/1a4U
7. | Pazgen 2, Tema | CkansipHOe IpoH3BEICHHE, BEKTOPHOE 3anaHue Ha OIIK-1
7 MIPOM3BEIEHUE, CMEIIaHHOE TIPON3Be- 2 ceMuHape B
JIEHHE U X CBOMCTBA. BUJIC 3aJa4u
8. | Paznen 3, Tema | IIpsimast TMHUS HA IOCKOCTH, CIIOCO- 3aganue Ha OIIK-1
8 Obl 3a71aHNs. BeIUnciieHne pacCTOsHUS 2 CEeMHUHape B
OT TOYKH J0 TPSIMOIA. BUJIE 33/1a9HU




9. | Pazgen 3, Tema | [110CKOCTH B TPEXMEPHOM MIPOCTPaH- 3anaHue Ha OIIK-1
9 CTBE, CII0COObI 3aJaHus. Boruncnenue CeMMHape B
paccTosiHUS OT TOYKHU JI0 TUNIOCKOCTH. BUJIE 334U
10. | Paznmen 3, Tema | Ilpsmas B mpocTpaHCTBE, CIOCOOKI 3a- 3ananue Ha OIIK-1
10 nanust. [lapamiensHele, nepecekaronu- ceMuHape B
€Csl M CKPEIIMBAIOIINECS MIPSIMBIE. BUJIE 334U
11. | Paznmen 3, Tema | PaccrosiHue Mexay CKpeUTMBAOIIIMU- 3ananue Ha OIIK-1
11 Csl IPSIMBIMU ¥ B3aUMHBIN TIEpIICHU- ceMHHape B
KyJsip. OpToroHanbHast MPOEKIHs BUJIE 337a4H
NPSAMOM Ha TJIOCKOCT.
12. | Paznen 3, Tema | IIpsmast TMHUS Kak TepecevyeHUe IBYX 3aganue Ha OIIK-1
12 IJIOCKOCTEH U My4OK IIocKkocTel. Pac- ceMuHape B
CTOSIHHE OT TOYKH A0 MPsIMOii B IIpo- BUJIE 337a4H
CTpPaHCTBE.
13. | Paznmen 4, Tema | OOmiee ypaBHEHUE KPUBOW BTOPOTO 3ananue Ha OIIK-1
13 MOpsIKA Ha TUIOCKOCTH. BBIpOskKIeHHBIE ceMHHape B
1 HEBBIPOKAECHHBIE KPUBBIE BTOPOTO BUJIE 334U
nopsiaka. Tpu THIIa KpUBBIX BTOPOTO
MOpSIZIKA.
14. | Paznen 4, Tema | OCHOBHBIEC CBOMCTBA AJLTUIICA, Tapado- 3amanue Ha OIIK-1
14 761 ¥ TATIEpOOITEL. DOKATFHBIE TOUKH, ceMuHape B
SKCLEHTPUCUTET U AUPEKTPHUCHI. Y paB- BUJIE 334U
HEHHE KAacaTeJIbHOM.
15. | Paznen 4, Tema | MiHBapHaHTBI KpUBOW BTOPOTO MOPSAKA 3anaHue Ha OIIK-1
15 U UX UCIIOJIb30BAaHUE ISl IPUBEICHUS CceMHHape B
YPaBHEHUS KPUBOU NPOCTENILIEMY BU- BUJIE 3aJa4U
ny. IHBapuaHThI Kak MaTpUYHBIC Xa-
PaKTEpUCTHKH.
16. | Pa3nmen 4, Tema | IlpuBeneHune ypaBHEHUS! KPUBOH BTO- 3ananue Ha OIIK-1
16 poro nopsAaka K KAHOHUYECKOMY BHLY ceMuHape B

C TIOMOIIIBIO TTOBOPOTA U MOCIEAYIOIIE-
ro CIBHIA.

BUJE 3aJa4u




4.3.2 TlepeueHb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITEJIbHOE H3yYeHUe CTYIeHTAMH B

pPaMKax caMOCTOAATEeJIbHOI padoThI

No Tema Bun camo- 3aganue Pexomennye- | Konuue-
HeL. CTOSITEJIBHOH pa- Masl IUTEPATy- | CTBO Ya-
0OTHI pa COB
1 Cucremsl Ko- Bueayauropnas, | HaiiTu namMeHeHue 1ekapTOBBIX 2
OpAMHAT, Tpe- pelieHne 3a1a4 | KOOpAMHAT 33JaHHBIX TOYEK
o0Opa3oBaHHA IIPU CIBUIE U IOBOPOTE.
KOOpJMHAT.
2 Marpuisl u Bueaynuropnas, | JeiictBus ¢ matpunamu 2X2 u 2
JleTepMUHaH- pemenwue 3aia4 | 3X3. Beruucnenue neTepMiHaH-
THI. TOB.
3 | YMHOXeHHe Bueaynuropnas, | Haxoxxaenue obpatHoii MmaTpu- 2
MaTpHil, 00- pelieHre 3aa4d | bl U1 HEBBIPOKIECHHBIX MaT-
paTHas MaTpH- pur 2x2 u 3x3.
a.
4 | Cucremsl Jiu- Bueaynutopnas, | Ciayuait omHO3HAYHOM pa3pe- 2
HEHHBIX ypaB- pelieHne 3a1a4 | IHUMOCTH, TPUMEHeHne Qop-
HEHUU C IBYMS mya Kpamepa. IlpencraBnenue
U TpeMs Heus- 0 MeTojie uckmoueHus ["aycca.
BECTHBIMHU.
= HcTtounnku u3
5 | Paznoxenue BueaynuropHas, | HailTu KOMIIOHEHTHI JaHHOTO OCHOBHOI 2
HOBHOU U
3a-TaHHOT' O pelieHre 3a1ad | BEKTOpa B 3aJJaHHOM Oasmce.
JIOTIOJTHUTEITb-
BeKTOpa B 0a- .
HOH JIUTEpaTy-
3Hce.
= > pHI IO TeMe
6 | Ommcanume mo- | Bueaymuropnas, | [lo 3amaHHOI opTOTOHATHHON 2
MIPAKTHYECKUX
BOPOTOB C MO- peuIeHue 3a1a4 | MaTPHLE ONPENCIUTh HalpaB- N
MOIIBIO MaT- JIEHHE OCH U yTOJI TIOBOPOTA. ’
HLIIH Y p Ob6pasoBatens-
P HbIE PECYPCHI,
7 CBOMCTBA BEK- Breaynuropnas, | Mcnonb3oBaHue BEKTOPHOIO U JOCTYIHEE 10 2
TOPHOTO U pelleHre 331a4 | CMEIIaHHOTO MPOU3BEICHUS
. JIOTHHY U Ma-
CMEIIaHHOT O TIPY BBIUMCIICHUH TUIOIAAeH
poJtto, Ipeo-
MTPON3BE/ICHHSL. i 00eMOB uryp. CTABISIOMEIM
8 | Bzaumuoe pac- | Bueaynuropnas, | BerumcneHue KoopAuHAT TIPO- HayuHoii 6u6- 3
MOJIOKEHHUE elIeHre 3a7a4 | €KIWU 33JJaHHOM TOYKH Ha JaH- o
p A 1 n n nuotexoit UT'Y
TOYEK U TIpsi- HYIO IPSIMYIO ¥ TOYKH, CUM-
otie p YIO HPAMYIO M TOTKH, C u CTopoHHUE
MO Ha m1oC- METPUYHON OTHOCUTEIBHO o
. CalThI
KOCTH. MPSIMOH.
9 | Pacnonoxenune | BueaymutopHas, | Berumcienue koopauHat npo- 3
TOYEK U IUIOC- peuieHue 3a1a4 | €KLHU 3aJaHHOM TOYKU Ha JaH-
KOCTH B IPO- HYIO0 IUIOCKOCTh U TOYKH, CUM-
CTpPaHCTBE. METPUYHON OTHOCUTEIb-
HOIIJIOCKOCTH.
10 | Cnoco06s! 3a- BreaynuropHas, | CBs3b BEKTOPHOTO ypaBHEHHS 3
JaHUA IPSIMOI peuleHue 3a1a4 | OpsIMOW B MapaMeTpPUYECKON
B IIPOCTpaH- (dopMe K KAHOHUUECKUMH, BBI-
CTBE, HaIlpaB- YHCIIEHUE PACCTOSHUS MEXKAY
JISIOUINH BEK- CKPEIIMBAIOIUMHUCS MPSIMBIM.
TOP NPSAMOI
11 | 3amaum Ha BreaynuropHnas, | IloctpoeHue ypaBHeHus B3a- 3
CKpEIMBaro- pelleHne 3a1a4 | UMHOTO NEPNEHANKYIApA IS
myecs mps- JIByX CKPEIMBAIOLINXCS Tps-
MBIE. MBIX.




12 | Ilpsmas nuuust | Bueayautopnas, | IlocTpoeHue ypaBHEHHUS mep- 10
1 ITy9OK IIJI0C- pelieHue 3a1a4 | MEeHANKYJISIpa, OMYIIEHHOTO U3
KOCTEH. JAHHOW TOYKH Ha JaHHYIO Mpsi-
MYIO.
13 | Onnwmnc, mapa- | Baeayautopnas, | [locTpoeHHe KPHBBIX BTOPOTO 10
Ooma u rarep- pelieHue 3a1a9 | MopsaKa 1Mo 3aJaHHBIM (oKaTb-
Ooma. HBIM TOYKaM, KCLIEHTPUCUCTE-
TY WIH JUPEKTPHUCE.
14 | YpaBHeHHE Breaymuropnas, | [loctpoenue kacaTenbHBIX K 10
KacaTeNbHOM K | pelIeHne 3a1a4d | KPUBBIM BTOPOTO MOPSIIKA,
KPHBOH. CBOWCTBA (DOKAIBHBIX TOYEK.
15 | MuBapuaHThl Bueaynuropnas, | HMcnonas3oBaHne HHBapUAHTOB 10
KpPHUBOW BTOPO- | peIIeHHe 3a1ad | JJIsl IPUBENICHNS YPaBHEHHS
r0 HOPSIIKA. KPHBOH MPOCTEHIIIEMY BUY.
16 | M3menenwue Bueaynuropnas, | [loctpoenne moBopoTa, B pe- 10
koa pureH- pelieHre 3a1ad | 3yJlbTaTe KOTOPOTO YpaBHEHHE
TOB YpaBHEHUS KPHBOW COIEPKHT TOIBKO
IIpY TIOBOPO- KBaJpaThl a0CIUCCHI ¥ OpAUHA-
Tax. THI.
17 | Koapoummen- | Breaymutopnas, | Ilepexon k kaHOHUYECKOMY 10
TOBI yPaBHEHHUS | pEIICHHE 33Jad | YPaBHEHHIO M KAHOHHYECKOU
KpUBOH ITpU CHCTEME KOOpAUHAT.
C/IBUTAX.

4.4. MeToauuecKkue YKa3aHUs 110 Opraum3anuu CaMoOCTOSITEILHOM paﬁoTI)I CTYAEHTOB

B pasnene 4.3.2 cTryneHTam [l CaMOCTOATENBHOTO YIyOJEHHOTO M3y4YeHUs JUCHUILUIMHBI (Tapai-
JICNIBHO C JICKIMSIMU) MPEUIararoTcs 33a4d M0 U3ydaeMbIM paszzeiaMm u rpaduk ux usydenus. [Ipen-
MOJIAraeTCs, YTO CTYJACHT CAMOCTOSITEIIbHO U3YYUT JOIMOJIHUTEIbHBIC Maparpadsl O MPOHICHHON Te-
Me, MPEJICTABICHHBIC B IUTEPAType U3 II. 5, a 3aTeM PEIIUT MPEII0KEHHBIC TEOMETPUICCKUE 3a/1aUH.
OrneHka caMOCTOSTENBHON PaboOThl CTYIEHTOB MIPOBOAUTCS B BUJIE KOHTPOJIBHBIX OMPOCOB HA MPAKTHU-
YECKHUX 3aHATUAX.

4.5. IIpumepHasi TeMaTHKAa KypCOBBIX padoT

VY4eOHBIM MJIaHOM HE MPEAYCMOTPEHO HATMCAHNE KYPCOBBIX padoT.

V. YuebHo-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE o0ecTiedeHue JUCIUNINHBI:
a) CIIMCOK JINTePaTypbl

OCHOBHas JIUTEpaTypa

1. Bexsemuiuen, JI. B. Kypc aHanutnyeckoil reoMeTpuu M JHUHEHHON anreOpbl [DIeKTpOHHbIH

pecype] / A. B. bexnemumen. - Mocksa : Jlans", 2015. - Pexxum pocryna: ObC "H3marenbcTtBO
"Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-1844-2

2. Anekcanapos, I1. C. Kypc aHanuTHueckoil reoMeTpuu U JMHeHoi anreOpsr: yueobnuk / I1. C.

Anexkcanapos. - Mocksa : Jlans, 2009. - 512 c. - Pexum noctyna: 9bC "U3narenscro "Jlanp". - He-
orpannd. noctym. - ISBN 978-5-8114-0908-2

3. Ly6epommiep, O. H. 3amaun u ynpaxsaeHus 1o ananutudeckoit reomerpun / O. H. LyGepOm-
nep. - Mocksa : Jlanp, 2009. - 336 c. - Pexxum gocryna: 9bC "U3narensctBo "Jlanp". - Heorpannu.

noctym. - ISBN 978-5-8114-0475-9


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Беклемишев%2C%20Д.%20В.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Александров%2C%20П.%20С.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Цубербиллер%2C%20О.%20Н.

4. COOpHHUK 3aJ1a4 TI0 aHATMTUYECKON T€OMETPUH U JTMHEHHOM anredpe [ DIeKTpOHHBIN pecypc]:
yuae6. mocobue / JI. A. bexnemumesa [u ap.]. - Mocksa : Jlanb, 2008. - 496 c. : un. - Pexxum nocryna:
OBC "U3narensctBo "Jlauw". - Heorpanuy. noctym. - bubnwmorp.: c. 495. - ISBN 978-5-8114-0861-0

JIOTIOJTHUTEIIbHAS JIUTEPATypa

1. ladapesuu, U. P. JIuneitnas anre6pa u reometpust [Dnexrponnsiii pecype] / U. P. Iladape-
B4, A. O. Pemu3zos. - Mocksa : ®U3MATIIUT, 2009. - 512 c. - Pexum gocryma: ObC "A#bOykc". -
Heorpannu. nocrym. - ISBN 978-5-9221-1139-3

2. ®annees, . K. 3agaum no Beicmielt anredpe [DnekTpoHHbIN pecype] : yued. mocodue / JI. K.
®dannees, aBT. U. C. Comunckuit. - Mocksa : Jlans, 2008. - 288 c. - Pexxum noctyna: 9bC "U3narens-
crBo "Jlanp". - Heorpanuu. noctym. - ISBN 978-5-8114-0427-8

0) nepuogUYecKHe U3TAHUS

- HET .
B) CIIMCOK aBTOPCKUX METOJUYECKUX Pa3pabOTOK
- HET

r) 6a3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE U MTOUCKOBbIE CHCTEMBI

http://library.isu.ru/ - Hayunas 6utnunorexa UT'Y;

OOpa3oBarenbHbIE PECYpChl, JAOCTYIHBIC MO JIOTHMHY W HapoJi, MpeaocTaBisieMbiM HayuHoii
6ubnmorexoit UI'Y:

e https://isu.bibliotech.ru/ - U3 «bubnmoTex»;

e http://e.lanbook.com - DBC «M3natenbctBo «Jlanby;

e http://rucont.ru - 3bC «PykoHT» - MexoTpaciieBas Hay4Hasi OHOJIMOTeKa, coaepKamas ouud-
POBaHHBIC KHUTH, IEPUOANICCKUE U3IaHHsI M OTIEIbHBIC CTaThH [0 BCEM OTPACIISIM 3HAHUIA, a
TaK)Ke ay/no-, BUIEO-, MyJIbTUME/IHa COPT U MHOTOE JPYroe;

e http://ibooks.ru/ - OBC «A#OyKc»- HHTEPHET peCypChl B CBOOOHOM JOCTYIIE.

[ ]

VI. MarepuajibHO-TeXHHYECKOe o0ecneyeHre JUCUUIIMHBI

Jlnst mpoBeieHUs 3aHATHH JIEKIIMOHHOTO THIA B KAYECTBE IEMOHCTPALlMOHHOTO0 000pYy10BaHUS
UCIIOJIb3YeTCsl MeJoBasi Jocka. HarmsaHocTe obecrieuymBaeTcsl MyTeM H300pa)KeHUsl CXeM, Jaua-
rpaMM 1 (opMyIT ¢ moMoIIbi0 Mena. Mcnonp3oBanue T1006ambHOM KOMITBIOTEPHOM CETH MO3BOJISIET
o0ecnevnTh JOCTYIMHOCTh IHTEpHET-pecypcoB U PeaTn30BaTh CAMOCTOSITEIFHYIO pabOTy CTy/ICH-
ToB. Ha neknumsax MOryT MCIosb30BaThCs MYJIBTUMENUNHBIE CPEACTBA: MPOEKTOP, NEPEHOCHOU
sKpaH, HOyTOyK. Ha dakynpTeTe mmMeeTcs: KOMIbIOTEPU3UPOBAHHAS ayAUTOPHS, peIHA3HAYCHHAS
JUIS CaMOCTOSITENBHON PabOThl, C HEOTPAaHUYEHHBIM JOCTYNOM B IHTEpHET.

Martepuansl: yaeOHO-METOAMYECKHE TOCOOUs, KOHTPOJIbHBIE 3a/laHus JUIsl ayJUTOPHOU U ca-
MOCTOSITEIILHOU PabOThI CTYICHTOB.

VII. O6pa3oBaTesibHbIe TEXHOJIOTHH:

3aaun U3JI0KEHUSI U U3yUYEHUS! AUCHMILTMHBI PEAIU3YIOTCS B CIEAYIOMUX (opMax JesTelb-


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Шафаревич%2C%20И.%20Р.

HOCTHU:
® JICKOHH, HAICJICHHBIC HA ITIOJTYYCHHUC H€O6XOI[HMOI>1 I/IH(bOpMaL[I/II/I, " €€ NCIIOJIb30BaHUC IIpH
PCUICHUUN MTPAKTUYICCKUX 3a/[aY,
® JIPAKTUYCCKUC 3aHATUS, HAIIPABJICHHBIC HAa aKTHBU3ALWIO MO3HaBaTEIbHOM JACATCIBbHOCTH
CTYACHTOB U an/I06peTeH1/1${ HMH HABBIKOB PCHICHHA IMMPAKTHUICCKHUX U HpO6J’IeMHLIX 3aaay,
® KOHCYJbTallUHU —CKCHCACIBbHO NI BCCX KCJIAOIMUX CTYJACHTOB,
® CaMOCTOATCIIbHAsd BHCAYIUTOPHAA pa60Ta HaIrlipaBJICHa Ha HpI/IO6peTeHI/I€ HaBBIKOB CaMO-
CTOATCIIBHOI'O pCIICHMA 3a4a4 110 AUCHUIIIINHE,
L TGKYH_[I/Iﬁ KOHTPOJIb 3a ACATCIBbHOCTBKO CTYACHTOB OCYHICCTBJIICTCS Ha JICKIWUOHHBIX H
MNPAKTHYCCKHUX 3aHATUAX B XOAC CAMOCTOATCIIbHOTO pCIICHUA 3a/1a4, B TOM YHCJIC Y JJOCKHU.

VIII. OueHo4yHbIe MaTePUAJIbI A/l TEKYLIEr0 KOHTPOJIA U MPOMEKYTOYHOM aTTecTalun

DoHJ OLICHOYHBIX CpCAaCTB IIPCACTABJICH B IIPUJIOKCHNH.

8.1 OueHouHbIe cpeICcTBA Ui BXOJHOTO KOHTPOJIIS: HE TPEOYIOTCS.
8.2 OueHouYHbIE Cpe/ICTBA TEKYILIET0 KOHTPOJIS.

Tpoexmus Toukn P (59:2) ga mnockoers 2X—Y —2+11=0 pyeer xoopmuma- | 1) P'(=16:3)
THI 2) P'(1,4,2)

3) P'(2,5])
[IpoeKuus TOUKH P(L3-4) na mmockocts 3X+ Y —22=0 yyeer KoopauHatel | 1) P'(-14,2)
) P(-22-2)
3 P(2-5-1)
3 | Tpoexmms Touxn P(5:2-1) ma mockoers 2X— Y +32+23=0 yyeer koop- | 1) P'(13-2)
JIMHATBI 2) P'(L4;,-7)
3) P'(4-31)
Tpoexums Touxu P (416) ma mmockoets X— Y —4Z+3=0 yyveer koopmuma- | 1) P'(12-2)
ThI 2) P'(L4;-7)
3P'502)

5 | Tpoexmms Touxn P(=2—611) wa nnockoers 2X+Y —22+3=0 yyeer koop- | 1) P'(0;-5-1)
JUHATBI 2) P'(1’3’_2)
3)P'(-112)

6 X_y+7_2-2 1) /114
2) /124

Paccrosmue ot touku P (2—13) JI0 IpSIMON. o, = = T pPaBHO
3) /144

w

5

y_z-t 1) 14
1 -2 P 2) /16
3) /18

7 A X—3
Paccrosmue ot touxn P (1L—2;2) IO IPAMOM T

8 A X+7
Paccrostaue ot Toukn P(-12;3) JI0 IpsIMOU — £ —

5

= 2;2 paBHO b @
2 2) 114
3) /134

w <




Xx+1 y+1 z+2

Paccrosmue ot touxu P (0;2;1) JI0 IPAMOH 1 2 3 PasHoO

1) <40
2) /42
3) /44

10

X+6 y+1 z-1
S 3 2

Paccrosmue ot touxu P (0:3-1) no pAMOii paBHO

1) -/1644
2) /1664
3) /1684

11

X+7 'y 72-2

5 3 o Dpaso

Paccrosmue ot touku P (=5:2;3) o pAMOii

1) /11
2) <12
3) 14

12

X-=3
1

<

9. z-1
Paccrosmue ot Touku I (2:2,-2) JI0 TIPSAMOU __2 paBHO

1) /25
2) /35
3) /45

13

X+2 y+1 z-1
5:3:2paBHO

Paccrosmue ot touxu P(0:31) o pAMOi

1) 4/19
2) 4+/21
3) 4/23

14

x+1 y+1 z+1
1:1:2paBHo

Paccrosmue ot Touxu P (772:3) 1o psIMOi

1) +/221
2) /241
3) /261

15

72-2

~ 7, DpasHo

>

Paccrosmmue ot touku P (4=13) 1o psIMOit - =

y+r
5

w

1) /68
2) /78
3) /88

16 | ITnomans TpeyroibHUKa, MOCTPOSHHOTO Ha IByX BEKTOpax, cocraBiser oT Mo- | 1) 1/6
JyJIsl KX BEKTOPHOTO MPOM3BEACHHS OO 2) 1/3
3)1/2
17 | Hus 3x3 marpuiiel A otaomienue det(A)/det(—A) pasuo 1) +1
2)-1
3)2
18 | KBaaparHasi cucteMa OJJHOPOJIHBIX YPaBHEHUI HMEET HeTpUBUAIbHOE petueHue, | 1) >0
€CITU JISTEPMHUHAHT MaTPHIIbl KO3QPHUIIUEHTOB 2) =0
3) <0
19 | O6bem HpHU3MBI, OCTPOCHHOMN Ha TPEX BEKTOPax, COCTABISET OT uX cMemranuo- | 1) 1/6
'O MPOM3BEICHUS JI0JTIO 2) 1/3
3) 1/2
20 | U3 cBoO#CTB: (@) KOMMYTAaTHBHOCTS, (D) acCONMAaTHBHOCTS, (C) AMCTPUOYTHB- 1) (@)
HOCTh TIPH YMHOKE€HHH Ha CKaJISIP, ONepalusi CIIOKESHUS BEKTOPOB yaoBietBo- | 2) (a), (b)
pset 3) (a), (b), (¢)
21 | Konmu4ecTBO MHBAPHAHTOB KPUBOW BTOPOTO MOPSIIKA PABHO 11
2)2
3)3
22 | CkansipHO€ IPOU3BEJICHUE IBYX BEKTOPOB OPTOTOHAJIBHOTO pernepa paBHO 1)0; 2)+1;3) -1
23 | KonmnuecTBO HE3aBHCHUMEIX TIAPAMETPOB B ITapaMETPHUECKOM ypaBHeHNH Tmoc- | 1) 1;2) 2; 3) 3

KOCTH PaBHO

24

BCKTOpHOC MMPpOU3BCACHUC NBYX KOJUIMHCAPHBIX BEKTOPOB PABHO

1) Hynb-BEKTOPY

2) opry

3) eAMHUYHOMY BEK-
TOpY

25

HeTCpMHHaHT opTOor OHAJIbHOH MaTpuibl MOXET IPUHUMATL 3HAUYCHHUA

1) +1
2)-1




L [3) =1

bannel HaUUCIISIOTCA B COOTBETCTBHH CO CIICAYIOIMMHU YCIIOBUSIMU:

1) ecnii HE OTMEUYCHO HU OJHOTO OTBETA, TO OAJUIBI 32 JaHHBIM BOIPOC HE HAYHCIISIOTCS;
2) ecni OTMEUYEHO OoJiee OJJHOTO OTBETA, TO OAJUIBI 32 JAHHBIM BOIPOC HE HAYUCIISIOTCS,
3) eciu OTMEYEH HEBEPHBIN OTBET, TO OAJUIBI 33 JaHHBII BOIPOC HE HAYHUCIISIOTCSL.

Ecan otmeuen OJHH OTBET U OH HpaBHHLHLIﬁ, 3a [[aHHBIfI BOIIPOC HAYUCIIACTCA OAUH Oa.
[Tpunoxenne. CHHCOK OTBETOB K BOIIPOCAM.

112 3|4 |5|6 |7 (8]9]10]11 |12|13|14|15(16(17|18]19]|20

D223 DD 22D D (2213 [2)[3) ]2 |2 1) 3)

21[22 |23 |24 |25
31 [2) |1 [3)




8.3 OneHo4HbIe CPEeCTBA I IPOMEKYTOUHON aTTECTAIHH.
MarepuaJjbl 1JIsi IPOBEIEHHS TEKYIIET0 W MPOMEKYTOUYHOT0 KOHTPOJISI 3HAHUI CTY/IEHTOB:

No Bun xontpons KonTponupyembie TeMbl (pa3eiib) Komnerennuu, komiio-
o\t HEHTHI KOTOPBIX KOH-
TPOJIUPYIOTCS
1 M3menenne nekapToBbIX KoopauHat Touku mpu | OITK-1
CABHUrax M MOBOPOTAX.
2 Omneparnuu ¢ marputiamu 2X2 u 3X3. Beraucie- OIIK-1
HUE I€TePMHUHAHTOB.
3 Haxoxxmenne oOpaTHOM MaTpuils! ;uist HeBeipo- | OITK-1
JKICHHBIX MaTpuil 2x2 u 3x3.
4 [Ipumenenune popmyn Kpamepa B cimyuae ogno- | OIIK-1
3HAYHOU pa3penimMOCTH.
5 Haxosxmenrne KOMITIOHEHT BEKTOpPa B 3aIaHHOM OIIK-1
Oazuce.
6 IIpuMeHeHre BEKTOPHOIO U CMEIIAHHOTO IIPO- OIlK-1

W3BE/ICHUS TIPH BBIYMCIICHUY TUTOIAICH HITH
00BeMOB GUTyp.

7 Brruucienne KoopauHAT MPOSKITUH 3aJaHHON OIIK-1
TOUYKH Ha JIAHHYIO MPSAMYIO U TOYKH, CHMMET-
PUYHOU OTHOCHUTEIBHO MPSIMOM.

Brluucnenue KoOpAUHAT MPOESKIUH 3aJaHHON OIIK-1
TOYKHM Ha JAHHYIO INIOCKOCTb U TOYKH, CUMMCT-
PUYHONH OTHOCHTEIBHOIJIOCKOCTH.

KonTponbHas pabo-

Ta;

9 IIposepka pemeHuit | CBsA3b BEKTOPHOTO ypaBHEeHUs npsiMoii B mapa- | OIIK-1
METPHUYECKON (opMe K KAHOHMUECKHUMH, BbI-
YHCJICHUE PACCTOSHUS MEXK]y CKPELIHBAIOIIH-
MHCS TIPSIMBIM.

3aga4

10 [loctpoenune ypaBHeHus B3auMHOTO iepnerau- | OITK-1
KyJisipa JuIs IBYX CKPELIMBAIOIIUXCS MPSIMBIX.

11 ITocTpoeHune ypaBHEHMsI IEPIIEHAUKYIISIPA, OIIK-1
OIYILLIEHHOT'0 U3 IaHHOW TOYKU Ha AAHHYIO Ips-
MYIO.

12 ITocTpoeHne KpUBBIX BTOPOrO MOPsIKA 10 3a- OIIK-1
JAHHBIM (POKATHLHBIM TOYKaM, IKCIIEHTPUCHCTE-
Ty WIN TUPEKTPHCE.

13 KacarenbHble K KpUBBIM BTOPOTO OPSIKA U OIIK-1
CBOMCTBA (DOKAIILHBIX TOYEK.

14 UcnonszoBanue nuBapuantoB st npuBeaenus | OITK-1
ypaBHEHUS KPUBOM NpocTeieMy BULY.

15 [lepexon k kaHoHMYecKOMY ypaBHeHHI0 kpuBoil | OITK-1
BTOPOTO MOPsIIKA U TOCTPOSHHE KaHOHUIECKOH
CHCTEME KOOPJIMHAT.

1. OK3amMeH Bce pa3znensi

JeMOHCTPALMOHHBIH BAPHMAHT KOHTPOJIbHOM PadoThl

X+2 y-1 z-1
P(L52). 2x—y—-z+11=0 = =
1). P(15:2). y L2 Ty Ty T

Xx+4 -4 z+1 x+1 -2 z
Z :y—l - _+2 ? I :y—s =—2.4). 9%X° —6xy +y” —+10x—3/10y = 0.

_ :Z;ZZ; P(2-13)

- 2X—Yy+22+9=0,

3).




VYcnoBus 3aganuii: 1) HAlTH paccTOSIHME OT TOYKHU JI0 MJIOCKOCTH M KOOPAMHATHI IPOEKLNU TOUYKU Ha
IJIOCKOCTh; 2) HAaWTU KaHOHWYECKUE YPAaBHEHUS MPOEKIUU MPSAMOM Ha MJIOCKOCTh; 3) HalTH paccTosi-
HUE MEXAY CKPEUIMBAIOLIMMUCS MPSIMBIMUA M ypaBHEHUS B3aUMHOIO NEPIEHIUKYJApa; 4) MpuUBECTU
YpaBHEHHE KPUBOM BTOPOro MOPSAAKAa K KAHOHUYECKOMY BUIY U IOCTPOUTh KAHOHMUYECKYIO CUCTEMY
KOOpJMHAT; 5) HAlTU pacCTOSIHUE OT TOUKH JI0 MPSAMOM U KOOPAUHATHI IIPOEKIIMU TOYKHU Ha MPAMYIO.

IIpumep BompocoB 1715 codecer0BaHUS

OOBACHUTH TEOMETPUUECKHUM CMBICI IE€TEPMHUHAHTA MAaTPHUIIbl HEBBIPOXKIEHHOTO JTMHEWHOTO Mpeodpa-
30BaHMs KOOPIMHAT.

[lepeunciiuTh OCHOBHBIE CBOMCTBA ACTCPMUHAHTOB HA MPUMEPE MaTPHI] pazmepoM 2X2 u 3X3.
Omnucarb METOJI pellIeHUs] CUCTEM JIMHEHHBIX YpaBHEHUI Ha ocHOBe Gopmyn Kpamepa.

[TosicHUTB CyIIHOCTh METOAa UCKIItoUueHus ['aycca 1s peleHns CHCTEMbI TMHEHHBIX YPaBHEHUH.
OOBACHUTD CBSI3b MEXY OJJHO3HAYHOHN Pa3pelIMMOCTHIO KBAJAPAaTHOM CUCTEMBbI IMHEHHBIX ypaBHEHUN
Y XapaKTepoM JIMHEWHOTO MpeoOpa3oBaHUs KOOPAUHAT, 33JaHHOT'O COOTBETCTBYIOIIEH MaTPULICH.
[lepeuncnuth cBOMCTBA MaTPHUIl IOBOPOTA B JIBYX U TPEX U3MEPEHUSX.

[IpomrocTpupoBaTh KOMMYTAaTUBHOCTh IOBOPOTOB B JIBYX HU3MEPEHHUSIX U HEKOMMYTAaTUBHOCTH B
TpeX U3MEPEHUSIX.

OOBACHUTH TEOMETPUUYECKUN CMBICT BEKTOPHOTO U CMEIIAHHOTO MTPOU3BEICHUS.

VYkazarh crocoObl 3a/1aHUs TUIOCKOCTH B MIPOCTPAHCTBE U OOBSCHUTH CBSI3b MEX]y HUMHU.

[IpennoxuTh HE MEHEe ABYX Pa3IMYHBIX CLIOCOOOB HAXOXKACHUS KOOPAUHAT MPOSKIUU 3aIaHHOM TOY-
KM Ha 33JaHHYIO TIOCKOCTb.

[lepeuncnuth crocoObl 3aJaHUS MPSIMOI B MPOCTPAHCTBE U MOSCHUTH CBSI3b MEXKY HUMH.
[IpennoxxuTh HE MEHEee ABYX Pa3MYHBIX CIOCOOOB HAXOXKIACHUS YPAaBHEHHH OPTOrOHATBHOW MPOEK-
WU NIPSMOM, MepeceKarollel 3aJaHHYIO0 IIJIOCKOCTh O] YTJIIOM, OTJIMYHBIM OT MPSMOTO.

VYka3aTb OCHOBHBIE CBOMCTBA (DOKATBHBIX TOYEK U AUPEKTPHC HEBBIPOKACHHONW KPUBOM BTOPOTO MO-
pAaKa.

Onucarpe NpUMEHEHNE UHBAPUAHTOB KPUBOI BTOPOrO MOPSAAKA ISl MOTYYEHUs] KAHOHUYECKOTO ypaB-
HEHHUs KPUBOM.

JI1st KpUBOM BTOPOIO MOPSAIKA MOSICHUTH COJAEPKaHUE MOHATUS KAHOHMYECKOW CUCTEMBI KOOPAUHAT U
METOJIUKY €€ IIOCTPOECHHUS.



IIpuMepHBIH NepeYeHb BONPOCOB H 32JaHUH K IK3aMeHY

1. CBoiicTBa U BBIYUCIICHUE AETEPMUHAHTOB 3X3 pa3IMuHBIMA METOIAMHU.

2. Onepanuu CiI0XKEeHUS U YMHOXKEHUS MaTpuLl.

3. Penienue kBaipaTHBIX CHUCTEM JIMHEWHBIX YPABHEHUH C IBYMs U TPEMsI HEU3BECTHBIMU.

4. Metonbl HaX0XIeHHsI 00paTHOM MaTPUIIBI AJISl HECUHTYJISIPHBIX MaTpull 2X2 u 3x3.

5. IIpuMeHeHne ETEPMUHAHTOB IIPU BBIYMCIEHUU BEKTOPHOTO U CMEUIAHHOTO IIPOU3BEICHUS.

6. Mcionb30BaHne BEKTOPHOTO M CMEIIAHHOTO MPOU3BEICHHS I HaX0KJICHHS IJI0MIaIei 1 00beMOB
HEKOTOPBIX T€OMETPUUYECKUX DUTYP.

7. @opMysa i BBIYMCIICHMS JIBOMHOIO BEKTOPHOI'O IIPOM3BEIEHUS U TOXAECTBO Jlarpanxka mis ye-
TBIPEX BEKTOPOB.

8. BpruncieHue pacCTOSHUS OT TOYKU J10 IIJIOCKOCTH B IIPOCTPAHCTBE, HAX0XKAEHUE KOOPAUHAT IPOEK-
LMY U CHMMETPUYHOHN TOYKH.

9. HaxoxaeHust ypaBHEHU OPTOTOHAIBHOW MPOEKIIMH MPSIMOM, KOTOpast EPECEKAET 3aIaHHYIO TUI0C-
KOCTb I0J] YIJIOM, OTJINYHBIM OT IIPSIMOTO.

10. Boruncnenue paccTosHUS MEXKIY CKPELIMBAIOLIMMUCS MPSMBIMU M IIOCTPOCHUE YPABHEHMH B3a-
MMHOT0 NEPIEHANUKYIISIPA.

11. YpaBHeHus IMydKa IVIOCKOCTEW M UX IPUMEHEHHUE IIPU PELIEHUU T€OMETPUYECKUX 3a]1a4.

12. BeruuciieHue paccTosiHUSA OT TOYKH JI0 MPSIMOI B IPOCTPAHCTBE, MOCTPOCHUE MEPIEHIUKYISpa K
IIPSIMOM 4epe3 3aJaHHYIO TOUKY.

13. CBoiicTBa (poKanbHBIX TOYEK U AUPEKTPUC HEBBIPOKACHHOM KPUBOW BTOPOIO MOPSIIKA.

14. TlpumeHeHe HHBAPUAHTOB KPUBOW BTOPOTO MOPSAIKA JJIs MOJIYyYEHHUS! KAHOHUYECKOTO YPaBHEHUS

KpHBOM.
15. IloctpoeHnEe KaHOHMYECKOW CUCTEMBI KOOPAMHAT JUIsI KPUBOW BTOPOIO MOpPSIKA C OJHOBPEMEH-
HBIM [IPUBEACHUEM YPAaBHEHUSI KPUBOM K KAHOHUYECKOMY BUAY.

Ilpumep mecmogwix 3a0anuii 011 RPOBEPKU CHOPMUPOCAHHOCIMU KOMNEMEH YL, YKA3AHHBIX ébllie N.3:

1 Ipoexums Toukn P(9;2—1) na mrockocts 1) P'(13-2)
2X—y+32+23=0 yveer koopauHATEL 2) P'(14;-7)
3) P'(1-31)
2 Jst 33 matpuibl A otaomenue det(A)/det(—A) paBho 1) +1
2)-1
3)2
3 CkansipHO€ MTPOU3BEACHUE IBYX BEKTOPOB OPTOTOHANIb- 10
HOTO pernepa paBHO 2) +1
3)-1
4 [Tnomane TpeyronbHUKa, IOCTPOEHHOTO HA JBYX BEKTO- 1) 1/6
pax, COCTaBISIET OT MOJIYJISl KX BEKTOPHOTO MPOU3BEICHHS 2)1/3
JIOJTEO 3) 1/2




Pa3paboruuku:

; JIOTIEHT Kadeapsl TeOpeTHIeCKO (PU3NKU A.D. Pacterun

[Tporpamma coctaBnena B cooTBercTBUU ¢ TpeboBanusmMu OI'OC BO mo HampaBiieHHIO MOJTO-
toBkH 03.03.03 Pagnodusuka.
[Iporpamma paccmoTpeHa Ha 3acenanun kadenpsl Teoperndeckoi dusuku «30» aBrycra 2021 1.

[Tporokon Ne 1 H.o. 3aB. kadeapoii C.B. JloBuos

Hacrosimasi mnporpamMMa He MO:KeT ObITH BOCIPOHM3BeleHA HH B Kakoii ¢opme 0e3

NpeABAPUTEJIBbHOI0 MNMCbMEHHOI'0 paspeicHust Raq)enpbl-pzwpaﬁqunKa nporpaMmmal.



