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1. HammeHOBaHMe JUCHUIIINHBI
Anre0pa 1 aHaIUTHYECKAs TEOMETPUS

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 11.03.02 adhokoOMMyHUKAITMOHHBIE TEXHOJIOTUHA U CUCTEMBI CBS3H

HanpaslieHHOCTh H()OKOMMYHUKAIIMOHHBIE TEXHOJIOTHH B CEPBUCAX U YCIyrax CBSI3U



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS AUCIUILTUHBI AJIredpa U aHAJIMTHYECKAs TeOMeTPHs Y 00YJaromerocst JOKHBIL
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

11.03.02 Na)OoKOMMYHHUKAITMOHHBIC TEXHOJIOTHH M CUCTEMBI CBSI3U (HAIIPABJICHHOCTD :
NHpOKOMMYHUKAIIMOHHBIE TEXHOJIOIMU B CEPBUCAX U yCIyrax CBsI3N)
OIIK.1 Cnocoben npuMeHATh GyHAaMEHTAIbHBIC 3HAHUS, TIOJYYCHHBIE B 00JIACTH MaTEMaTUYECKUX U
(u1M) ecTecTBEHHBIX HAayK, U UCIOJIb30BaTh UX B IPO(ECCHOHATILHON JeSTEIbHOCTH
HNuaaukaropsl
OIIK.1.1 Ilpumensier 6a30Bbl€ MOHATHUS, OCHOBHYIO TEPMUHOJIOTHIO ¥ 3HAHUSI OCHOBHBIX MOJOXKEHUH U
KOHUEMNIMI B 00JIaCTH MaTeMaTUYECKUX U €CTECTBEHHBIX HAyK
OIIK.1.2 OcyuiecTBisieT NEPBUUHBIN cOOp U aHAJIN3 MaTepuaia, UHTEPIPETUPYET pa3INuHbIe
MaTeMaTHIeCKHUEe OObEKTHI
OIIK.1.3 Vicnonb3yeT NpakTUUYECKUI ONBIT PEILIEHUS] CTAHJAPTHBIX MaTEMaTHUECKUX 3a7a4



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

11.03.02 NHpOKOMMYHUKAITIOHHBIEC TEXHOJIOTUU M CUCTEMBI CBS3H
(HanpaBieHHOCTb: VM HOKOMMYHUKAIIMOHHBIE TEXHOJIOIMU B CEpBUCAX
U yCIyrax CBs3H)

¢opma o0yuenus OYHas
NeNe TpumecTpoB, 1,2
BbIJeJIEHHbIX I H3YUYeHHus
AUCHUTLINHBI
O0beM AUCIHUILIMHBI (3.€.) 8
O0beM JUCHUILIMHBI (AK.YaC.) 288
KonTakTHasi padora ¢ 112
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBeneHue JTeKIUOHHBIX 56
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 56
3aHSATHI, CEMHUHAPOB
CamocrosiTesibHas padoTa 176

(ak.4ac.)

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HToroBoe KOHTposIbHOE MeponpusTue (2)
[TucbmMeHHOE KOHTPOJIbHOE MeponpusTue (8)

DopMbI IPOMEKYTOUHOM
arrecTauuu

3auer (1 Tpumectp)
Ok3ameH (2 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Auredpa u anaauTu4veckas reomerpus. IlepBolii TpumMecTp
B naHHOM TpHMeCTpe paccMaTpHUBaIOTCs CIEAYIOIINE OCHOBHBIE pa3ienbl Kypea "Anredpa':

1) KommuiekcHbie uncia;
2) Marpuriipl. Onpenenutenu. CUCTEMbI IMHEHHBIX YPaBHEHHH.
3) JIunelinple pocTpaHCTBA.

U Kypca "AHanmuthudeckasi reoMeTpus':

1) DneMeHTHI BEKTOPHOI! anreOps”;
2) JIuneitapie 00pa3bl Ha MIIOCKOCTH U B IIPOCTPAHCTBE;
3) Teopust KpUBBIX BTOPOTO MOPSIIKA.

BXO/THO KOHTPO.Ib
[TpoBepsroTCs ClEAYIONIME OCTAaTOUHBIE 3HAHUSI U3 Kypca CPEIHEH IIKOJIbI, HEOOXOIUMBIE JJISl YCHEIIHOTO
ocBoeHus Kypca "Anredpa u aHaluTHYECKasi reoMeTpus':
1) IlonsiTHE BEKTOpa 1 OCHOBHBIE OIIEPALlUH HAJl BEKTOPAMU: CIIOKEHHE BEKTOPOB, BEBIUNTAHNUE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha JeMCTBUTENILHOE YHCIIO, CKANIIPHOE MTpOu3BeieHne BeKTopoB. CBoiicTBa
TPEYTOJIbHUKOB U NapajIeIorPaMMOB.
2) OCHOBHBIE TEOPEMBI CTEPEOMETPUH: MPU3HAKU APAIETBHOCTH U MEPIICHANKYIAPHOCTH MPSIMBIX HA
IUIOCKOCTH, MMPU3HAKH MApaJIEIbHOCTH U NEPIEHANKYJIIPHOCTH IUIOCKOCTEH, TPU3HAKK MapajuIeIbHOCTH U
NEPIEHANKYISIPHOCTH MPSIMOM U IIIOCKOCTH.
3) Pemenue cuctem nByX (TpEX) TMHEMHBIX YpaBHEHUM.
4) Pemenuie kBaapaTHbIX ypaBHeHU. Teopema Buera.

Paznen 1. KoMmmiekcHbIe Yncjia
[TocTpoenue cuctemMbl KOMIUIEKCHBIX Uncel. Anredpandeckas 1 TpUroHOMeTpuyeckas GopMmabl.
I'eomerpuueckas uaTeprpeTaus onepamnuii. ConpspkeHHbIe KOMIUIEKCHBIC Yncia. Bo3BeneHre B CTENeHb U
u3BIeYeHre KopHs. KBajgpaTHbie ypaBHEHUS C KOMIUIEKCHBIMH H JIEHCTBUTENBbHBIME K03 unrentamu. Kopau
n3 equHUIBL. [lepBooOpa3Hble KOPHHU.

OmnpenesieHue KOMILJIEKCHBIX YHces. Ajredpandeckasi popma KOMILIEKCHOT0 ynciaa. Onepauuu
HA/l KOMILUIEKCHBIMH YUCJIAMH B ajrebpanyeckoii popme
BBoauTcs noHsATHE KOMIUIEKCHOTO YKclia, anredpanyeckas (opMa ero 3amnucu, IeHCTBUTENbHAsS U MHUMAs
4acTH KOMIUIEKCHOTO yucia. PaccmaTtpuBaercst n1300pakeHne KOMIUIEKCHBIX YHUCeT Ha KOMIUIEKCHOU
MJIOCKOCTH, OMPEACIIAIOTCS MOAYJIb U ApTYMEHT KOMIUIEKCHOTO unciia. OnpenensitoTcs onepanuu CI0KeHUs,
BBIYMTAHUS, YMHOXKECHUS U JIEJICHUS KOMIUIEKCHBIX YHCEI B ajlreOpandeckoit opme.

Tpuronomerpuueckasi popmMa KOMIJIEKCHOT0 Yuc/ia. Bo3Benenne B crenenb. U3Biaeyenne KopHsi.
BBoautcs TpuroHomMerpuueckas popMa KOMIUIEKCHOTO yrcia. OnpeaessiFoTest onepanni yMHOKEHHS,
JeJICHUS], BO3BE/ICHHS B HATYPAJIbHYO CTEIICHb M W3BJICYCHUS KOPHS U3 KOMIUICKCHBIX YHCEN B
TPUTOHOMETPHYECKOU (hopme.

Pemienue kBaapaTHbIX YPABHEHHH.
PaccmaTpuBaeTcs u3BiedeHre KBaApaTHOIO KOPHS U3 KOMIUIEKCHOTO YHCIIa, 33/IaHHOTO B aJireOpandeckoi
¢dbopme. Pe3ynbraThl HCHIOIB3YIOTCS AJISL PEIICHUS KBaJPATHBIX YPaBHEHUHN C NEHCTBUTENbHBIMU U
KOMILIEKCHBIMU K03 duimentamu. B 0630pHOM nopsiike paccMaTpuBaeTcsi BOIIPOC O YUCIIE KOPHEH
YpaBHEHHSI C KOMIUIEKCHBIMU KO3 PHUIIHEHTaAMHU.



Kopuu u3 exununbl. [lepBoodpa3Hblie KOPHU U3 eTUHUILIBI
PaccmarpuBaroTcst KOpHU M3 €IMHUIIBI U X CBOMCTBA. BBOIUTCS MOHATHE NTEPBOOOPA3HOTO KOPHS U3 €AMHUIIBI.

IMpakTnyeckas padora Nel "Onepanun Hax KOMIUIEKCHBIMHM YucJaamMu'"
B paboty BKIII0YaIOTCS MHAWBUIyallbHBIE 3a/IaHUS CIETYIOIIUX TUIIOB:
1) Haiitu 3HaueHne BBIpaXECHUs, UCIIONB3Ysl OTNepalliy ¢ KOMIUIEKCHBIMH YHCIIaMH B aJIre0pandecKoi u
TPUTOHOMETPHUYECKOU (hopMe;
2) OnucaTh reOMETPUYECKOE MECTO KOMIUIEKCHBIX UHCEI, yIOBIETBOPSIONINX HEPABEHCTBAM;
3) Pemmthb kBajipaTHOE ypaBHEHUE C KOMIIEKCHBIMU KO3 QULIeHTaMU.

Paznen 2. MaTpunbl. Onpeaeaurenn. CucreMbl JMHEHHBIX YPABHEHU
B sToM paszzaeine paccMaTpUBarOTCS MOHATUSA NEPECTAHOBKU U3 N UUCEI, UX YETHOCTD, IIOJCTAHOBKH N-I
CTENEHHU, UX YeTHOCTh. Onpeesnienne onpeaenuTens n-ro nopsjaka. Cpoictsa onpeaenureneil. Paznoxenue
OTpeeINTeINs O CTpokKe (cToo1y). @opmynuposka TeopeMsl Jlammaca. Cymma mpou3BeACHUN 2JIEMEHTOB
OJTHOM CTPOKH OIpeNIeIUTeNs Ha anredpandeckue AOMOIHEHUS APYTroil CTPOKH. Y MHOKEHHE MaTpUIl
(onpenenenus, cBoiicTBa). OOpaTHas MaTpua (CyllecTBOBaHUE, BUA). PelieHre MaTpUUHbIX YpaBHEHUH TUIa
AX=B. Marpuunoe noka3arenbcTBo Teopembl Kpamepa. Meton ["aycca (MeTo mocieioBaTeIbHOTO
UCKJIIOYEHHS] HEU3BECTHBIX ).

IlepecTanoBku U noacranoBku. OnpeeeHue onpeaeuTess n-ro nopsiaka. Cpoiicrsa
omnpeneauTesen
JlaeTcs onpeziesieHHe U pacCMaTPUBAIOTCS CBOMCTBA MIEPECTAHOBOK M MOJICTAHOBOK Ha YIOPS0YEHHOM
KOHEUYHOM MHOKECTBE JIEMEHTOB. UNCII0 YETHBIX M HEUCTHBIX IIOACTaHOBOK. OHpeIICHCHI/IC OIpeaACIUTECIIA N-T'O
nopsiaka. CBoMCTBa orpeneauTenei.

MeToabl BoIYUCIEHHS onpeaeanTeeil n-ro nopsaaka. Onpeaejnenue MaTpuubl. AJiredpanyecKue
aeiicTBus ¢ Matpunamu. O0paTHasi MaTpuua
PaccmaTpuBaroTcst ciocoObl BEHIYUCICHUS OINpeeanTeNs n-ro nopsaka. @opmynuposka Teopemsl Jlamnaca.
CymMa pou3BeICHNN JIEMEHTOB OJTHOM CTPOKH ONPEISTUTENS Ha anreOpandecKue JOMOTHEHUS APyToi
ctpoku. PaccMarpuBaercsa Teopema Kpamepa u ee mpuMeHeHue U1 PEMICHUs] CUCTEMbI N JIMHEHHBIX YPaBHEHUI
¢ n Heu3BecTHhIMU. Onepanuu HaJl MaTpuliaMi. ¥ MHOXKeHHE MaTpull (onpeaeneHus, corictsa). O0paTHas
Martpula (cylecTBoBanue, Bun). Pemenne marpuunbix ypaBHeHui tuna AX=B. MarpuuHoe 10ka3aTenbCTBO
TeopeMbl Kpamepa.

Metoa I'aycca pemieHHs1 CHCTeMbl JIMHEHHBIX YPAaBHEHUH
VYcraHaBnMBaeTcs B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIYy CUCTEMAaMHU M JIMHEWHBIX YPaBHEHUH C n
HEU3BECTHBIMHM U MHOXKECTBOM MaTpUL], UMEIOIIUX M CTPOK U n cTOiOLO0B. BBOAATCS 3n1eMeHTapHbIe
npeoOpa3oBaHus MaTPHIL U C UX MOMOIIbIO 0O00CHOBBIBaeTCS MeTOI I'aycca pereHus pOU3BOJIbHBIX CHCTEM
JIMHEHHBIX YPAaBHECHUM.

IIpakTuyeckasi padora Ne 2 "Borunciienue onpeneauresiei'
B pa60Ty BXOOAT MHAWBUAYAJIbHBIC 3aaHU 110 BEIYHUCICHUIO OHpGI[@HI/ITeHGfI PAa3IMYHBIX ITOPAOKOB C
MCIOJIb30BaHUEM CBOMCTB U METOJIOB BBIYUCIICHUS.

IIpakTuyeckas padora Ne 3 "Onepauuu Hag maTpunamMu''
B paboty BKITIOUEHBI HHANBUAYAIBHBIE 33IaHUS CICAYIOIINX THIIOB:
1) Pemuth MaTpuuHOE ypaBHEHHUE;
2) Haiiti oOpaTHYO MaTpuIly Il JAHHOW HEBBIPOKICHHOW MaTPHIIHI;



3) Haiitu Bce MaTpuIibl, IEpeCTaHOBOYHBIC C JAHHOW MaTPHUIICH;
4) Pemuth cucteMy ypaBHEHUH TpeMs criocobaMu: MaTpuuHbIM, MeToioM ["aycca u metomom Kpamepa

IIpakTuyeckas padora Ne 4 '"Pemenne cucrem ypapueHuii meroaom I'aycca'
B paboty BKIIIOUEHBI MHAMBUAYAIbHBIE 331aHNS CIEAYIOLUINX THUIIOB:
1) Pemuts cucremy metonom ["aycca (cuctema coBMECTHA, IPUBOJUTCS K TPEYTOJIBHOMY BUAY H UMEET
€IMHCTBEHHOE pEIICHHUE);
2) Pemuts cucremy metosoM ["aycca (cucrema HECOBMECTHA);
3) Pemuts cucremy metogom ["aycca (cuctema coBMECTHA, IPUBOJUTCS K BUAY Tpaleuu U UMEET ol1iee
perieHue).

Tect "Komiuekcubie yuciaa. Onpeaenuresnn. Marpunbl. CucteMbl JUHEHHBIX YpaBHeHH"
B tect BKIIOYEHBI CIEAYIONINE TEMBI:
1) Kommuiekcuple uncna. Onepanuu HaJl KOMIUIEKCHBIMHU YHCIaMH B anre0pandecKoil 1 TPUrOHOMETPHUYECKOM
dopme.
2) Onepauuu Haj MaTpulamu. PemieHne MaTpu4HbIX YpaBHEHUH.
3) Cucrembl TMHEWHBIX YpaBHEHH: IPUBEACHNE MATPUIIBI CHCTEMBI TUHEHHBIX YpaBHEHUI K TPEYTOJILHOMY
BUJly WM BUJly TPAIlELIUU; YCIOBUS Pa3peIIUMOCTH CUCTEMBbI JINHEUHBIX YPAaBHEHUII; 3aIIUCh CUCTEMBbI
ypaBHEHUI 10 MPeoOpa30BaHHON MaTpPHUIIEe; HAXOXKJACHUE OOIIEro PEIICHHs] CUCTEMbI YPAaBHEHUH.
4) OnpenenuTenu: NepPecTaHOBKU U MOJCTAHOBKH, OIPEJEIICHNE CBOMCTBA ONPEASIUTENS; METO bl BEIUHUCICHHUS
ornpeaenuTeNel Tr000ro MopsaKa ¢ UCIOIb30BaHUEM HX CBOICTB; pEIeHHe CUCTEM JIMHEHHBIX YpaBHEHUH 10
dbopmynam Kpamepa, metogom ['aycca 1 MAaTpUYHBIM METOJIOM.

KT-2 "Kommiekcubie ynciaa. Meroa I'aycca. Onepannu Hax marpunamu. Onpegennrean'
Konrponsnas Touka (KT-2) BkitouaeT B ce0st GayiiIbl UeTHIPEX MPAKTHUECKUX paboT:
1) [IpaxTuueckas padorta Nel "KomriuiekcHble uncia';
2) IlpakTtuaeckas padbota Ne2 "BrrauciieHue onpeneauTenei';
3) IIpaktuueckas padora Ne3 "Onepauuu Haj MaTpunamMu';
4) Ilpaxtuueckas padora Ne4 "Pemenue cuctem ypaBHeHH MeToioM ["aycca';
u Tecra "Kommnekcubie uyncna. Onpenenureny. Matpuiibl. CUCTEMBbI JINHEHHBIX ypaBHEHUN" .

Pa3znea 3. JIuHeliHbIe MPOCTPaHCTBA
B sToMm pa3zaene uzydarotcs TMHEWHbBIE MPOCTPAHCTBA, UX MOAIPOCTPAHCTBA U 6a3UChl. BBOASATCS KOOpIAUHATHI
BekTOopa. PaccMaTpuBaeTcs CBsA3b KOOPAUHAT BEKTOPA B Pa3HBIX 0a3ucax U ACHCTBUS C BEKTOPAMH B
KOOp/IMHATAX.

Onpenesnenue ¥ NpuMepbl THHEHHBIX NPOCTPAHCTB. JINHeliHAA 3aBUCMMOCTb U HE3aBHCUMOCTD
CHCTeMbI BEKTOPOB
Jlaetcs onpeneneHue JIMHEHHOTO MPOCTPAHCTBA, PACCMAaTPUBAIOTCS €ro NMPOCTENIINe CBOMCTBA. B kauecTBe
IIPUMEPOB JINHEHHBIX IPOCTPAHCTB PACCMATPUBAIOTCS MHOXKECTBA BCEX MATPHULL OJHOM pa3MEpHOCTH,
apu(pMeTHYECKOE JIMHEHHOE MPOCTPAHCTBO U MHOKECTBO MHOTOUJICHOB CTETIEHU He BbIe n. Jlaéres
orpeziesieHUe JIMHEHHO 3aBUCUMbBIX M HE3aBUCUMBIX CHCTEM BEKTOPOB. PaccmaTpuBaloTcs OCHOBHAs TeopeMa O
JTUHEWHOHN 3aBUCUMOCTH U €€ CIIeJICTBUS. BBoAMTCS MOHATHE 0a3uca JIMHEWHOTO TPOCTPAHCTBA U Pa3MEPHOCTH
JIMHENHOT O ITPOCTPAHCTBA.

Ba3uc BekTopHoro npocrpancrsa. Koopaunarsl Bekropa. MaTpunsl nepexoaa. CBs3b
KOOPAMHAT BEKTOPa B Pa3HbIX 0a3ucax.
JlaeTcst onpenenenue 6a3uca JMHEHHOTO MPOCTPAHCTBA. PaccMaTpuBarOTCs €ro OCHOBHBIE CBOMCTBA. BBOIATCS
KOOpJMHATHI BEKTOPA B JAHHOM Oa3uce U MpecTaBiIeHNe BEKTopa yepe3 0a3uc B BUIE TMHEHHON KOMOMHALIUN



0a3UCHBIX BCKTOPOB. PaCCManI/IBaIOTCFI ﬂeﬁCTBHH C BCKTOpaMHt B KOOpJIMHATAax. BBOI[I/ITCH IOHATHC MAaTPUIIbI
nepexonaa u onpeacIsiCTCa CBA3b KOOPAUHAT BCKTOPA B PA3HBIX Oasucax.

HN3omoppu3M JTUHEHHBIX IPOCTPAHCTB
Haetcs onpenenenne n3oMophu3Ma TUHEHHBIX MPOCTPAHCTB, MPUBOIATCS IPUMEPHI, PAaCCMATPUBAIOTCS
MHBapHaHThI N30MOpuU3Ma, JOKa3bIBACTCA KPUTEPUIA, KOT1a ABa JIMHEHHBIX IPOCTPAHCTBA U30MOP(HBL.

IMpakTnyeckasi padora Ne 5.1 "JIuneitnbie npocTpancTBa. ba3uc u pasMepHOCTb JTMHEHHOT 0
npocrpancrsa'
B paGoty BXOAT 3ajaHMs CIIEIYIOLUIUX TUIIOB:
1) npoBepuTh OYJET M JAHHOE MHOYKECTBO a) JINHEHHBIM MPOCTPAHCTBOM, 0) JTMHEHHBIM MOAIPOCTPAHCTBOM
JAHHOT'O MTPOCTPAHCTBA;
2) HaiiTu 6a3Mc JAHHOTO MMPOCTPAHCTBA WIIM IPOBEPUTH, YTO JaHHAsI CUCTEMA BEKTOPOB SBIIsETCS Oa3ucoM;
3) HaiiTu 6a3uc ¥ pa3MEPHOCTH JAHHOTO JIMHEHHOI0 NOAIPOCTPAHCTBA (HAIpUMED, JIMHEHHON 000I0YKH
CUCTEMBI JIaHHBIX BEKTOPOB).

IpakTuyeckas padora Ne 5.2 "Marpuusbl nepexoaa'
B paboty BX0IsT 3aaHusl CIEAYIOLIUX TUIIOB:
1) HaiiTu MaTpHIly IIepexo/ia U CBA3b KOOPAWHAT BEKTOPA B pa3HbIX Oa3ucax;
2) UcnoJb3ysl MAaTpUILly NIEpexoa, HAaTH KOOpIMHATHI BEKTOPOB "cTraporo" 0asuca B "HoBoM" Oazuce u
Hao000poT;

KosutoxkBuym "Jlnneiinbie npocTpancrea. Marpuusl nepexoaa'
[IpoBoauTCs B ayauTOpun B MUCbMEHHOM (hOpMeE 1O BOIIPOCAM U3 TIEPEUHS TEOPETHUECKUX BOIPOCOB 110
TAaHHOU TeMeE

Pa3znen 4. JiieMeHTbI BEKTOPHOM ajre0pbl
JlaeTcs onpeneneHue reoMeTpu4ecKOro BEKTOpa 1 €ro XapakTepUCTUK. BBOAATCA onepanuu CI0XKEHUs
BEKTOPOB U YMHOKECHHMI X Ha JACHUCTBUTEIbHBIC YHCIa. PaccMaTpuBaOTCs CBOMCTBA 3TUX OIEpaliil, HAa OCHOBE
3TUX CBOMCTB JI€JIA€TCSI BHIBOJI, YTO MHOXECTBO F€OMETPUUECKUX BEKTOPOB SBJISETCS JIUHEHHBIM (BEKTOPHBIM)
IIPOCTPAHCTBOM HaJl MOJIEM ACUCTBUTEIBHBIX YACE. BBOIATCS NOHATHSA KOJUIMHEAPHBIX U KOMILIAHAPHBIX
BEKTOPOB, PACCMATPUBAIOTCS UX CBOMCTBA, HEOOXOUMBIE U JJOCTATOUHBIE YCIOBUS KOJUIMHEAPHOCTH JIBYX
BEKTOPOB U KOMIIJIAHAPHOCTH TPEX BEKTOPOB. /[0Ka3bIBACTCs, UTO 3T MHOYKECTBA ABJISIIOTCS TUHEHHBIMU
MOJANPOCTPAHCTBAMH BO MHOKECTBE BCEX F€OMETPUUECKUX BEKTOpOB. Haxonarcs 6a3ucel BO BCeX ATUX
IIPOCTPAHCTBAxX. PaccMaTrpuBaeTcs MOHATHE MPOCKIUU BEKTOPA, B TOM YHCJIE M OPTOrOHAIBHON IPOEKIIUN
BEKTOpa Ha ock. JlatoTcs onpenenenus npsmoyroiabHoit nekaprosoit (IICK) u adpdunHOM crucTeM KOOpaUHAT
(ACK) Ha mII0CKOCTH U B IPOCTPaHCTBE. BBOASTCS onepaliuy CKaasipHOT0, BEKTOPHOTO ¥ CMELIAaHHOTO
IIpou3BeIeHUs1 BEKTOPOB. BoiBoasTesa hopmyinbl Haxoxaenus 3tux npousseneHuit B IIJICK u ACK u
paccMaTpUBaOTCA PA3IMYHBIC TPWIOKECHUS STUX NTPOU3BEACHNN K PEIICHUIO METPUYECKHX 3a1a4.

Onpenenenue Bekropa. CiioxkeHue, BbIYMTAHUE, YMHOKeHHE BeKTOPa Ha yuciao. [Ipoexuuu.
OptroronaiabHas npoexkuus. Cucrembl koopannatr: ACK u IICK.
Jlaetcs onpeesieHne TeOMETPUIECKOT0 BEKTOPA U €r0 XapaKTEPUCTHK. BBOASTCS onepaliuy ClIoXKeHUs
BEKTOPOB 1 YMHOKECHHSI UX Ha JCHCTBUTEIbHBIEC YNCIa. PaccMaTpUBarOTCs CBOMCTBA 3TUX ONEpaliii, HAa OCHOBE
Yero JIeNaeTcs BbIBOJI, YTO MHOKECTBO T€OMETPUUYECKUX BEKTOPOB SIBISIETCS JTMHEHHBIM (BEKTOPHBIM)
IIPOCTPAHCTBOM HaJl I10JIEM AECUCTBUTEIBHBIX YKCENl. BBOIATCS MOHATUSA KOJUIMHEAPHBIX U KOMILIAHAPHBIX
BEKTOPOB, PACCMATPUBAIOTCS UX CBOMCTBA, HEOOXOUMBIE M JJOCTATOUHBIE YCIOBUS KOJUIMHEAPHOCTH JIBYX
BEKTOPOB U KOMILUIAHAPHOCTHU TPEX BEKTOPOB. [[oka3bIBaeTCsl, YTO AT MHOKECTBA SABJISAIOTCA JTUHEHHBIMU
MOANPOCTPAHCTBAMH BO MHOKECTBE BCEX F€OMETPUUECKUX BEKTOpOB. Haxonarcs 6a3ucel BO BCeX ATUX



npocTpaHcTBax. PaccmarpuBaercst MOHATHE NPOEKIMM BEKTOPA, B TOM YHCIIE U OPTOrOHAJILHON MPOESKIUH
BEKTOpa Ha ock. JlatoTcs onpenenenus npsmoyroiabHoit nekaprosoit (IICK) u adpdunHOM crcTeM KOOpaUHAT
(ACK) Ha mJI0CKOCTH U B IPOCTPAHCTBE.

CxkansipHoe npousBe/ieHHe BEKTOPOB
BBoauTcs onepanus ckajaspHOro yMHOXKEHUS! BeKTOpoB. PaccMarpuBatoTcs anreOpandeckue u reoMeTpudecKkue
CBOMCTBA TOT0 Mpou3BeAcHUA. BRIBOIATCS (hOpMYJITbI HaX0XAeHUs cKainsipHoro nmpousseaeHus B [IICK u
ACK u paccMaTpuBarOTCs pa3IMuHbIE TUIIBI METPUYECKUX 33/1a4 C IPUMEHEHUEM CKAJIIPHOTO MTPOU3BEACHUS.

BekTopHOE U cCMeLIaHHOE IPOU3BEACHHS BEKTOPOB
BBogsTcs onepanuy BEKTOPHOTO M CMEIIAHHOTO TIPOU3BEIEHUH BEKTOPOB. PaccMaTpuBatoTes anredpanydeckue
U T€OMETPUYECKUE CBOWCTBA ATUX onepanuil. BeiBoasTCs pOpMyIIbl A1l BBIUMCICHUS IPOU3BEACHUN B
IIPOM3BOJILHOM U OPTOHOPMHMPOBAaHHOM Oa3ucax. [IpuBoasaTca mpuMepbl IPUMEHEHHS 3TUX NTPOU3BEICHUN IpU
peLICHUU TEOMETPUYECKUX 3a/1ay.

IIpakTuyeckast padora Ne 6 "Onepannu Hajx BekTopamu''
B paGoty BKIIIOYEHBI HHANBHUYaTbHbIEC 3aJaHHUS CIETYIOIINX THIIOB!
1) npuMeHeHne CKaJIsIpHOIo, BEKTOPHOTO M CMELIAHHOIO MIPOU3BEIEHNH B OPTOHOPMHUPOBAHHOM Oa3uce K
HAXO0XJICHUIO
a) AJUHBI pedpa TeTpasapa (IPpU3MBbIL, apajuieenunesa);
0) TuToIa M TpaHu (TPEyroJbHUKA, TTapaie]IorpaMmMa);
B) yIiia Mexy péOpamu;
r) 00bEéMa TeTpaspa (MPU3MBbI, TapaJJICIICIHUIICA);
1) BBICOTHI Te€Tpasapa (IpU3Mbl, Napajiesienunea.
2) MeTpuuecKas 3aJja4a ¢ IPUMEHEHUEM CKaJIIPHOT0, BEKTOPHOI'O U cMelIaHHOro npousseneHuii B ACK.

Tect "BexTopHnas anareopa"
B TecT BKIIIOYCHBI 33]aHKsI ¢ BEIOOPOM OJIHOTO MPABUILHOTO OTBETA HA OMPE/ICIICHNE, CBOWCTBA U TIPUMEHEHUE
CKaJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO MPOU3BENICHHSI K PEIICHUIO Pa3IMYHBIX METPHUSCKUX 3a]1a4 B
OPTOHOPMHPOBAHHOM U adpuHHOM Oaszucax.

KT-3 "JIuHeiiHble POCTPAHCTBA. JJIeMEHThI BEKTOPHOIi ajaredpsni'
KonTponbras Touka (KT-3) BxirodaeT B ceOst Oaribl ClIeyOMUX padboT:
1) [IpaxTuueckas padorta Ne 5 "JIunelinble mpocTpaHcTBa. basuc u pa3sMepHOCTh IMHEHHOTO MPOCTPaHCTBA.
Marpuiisl nepexona';
2) KonnokBuym "JIunelinsle npocTpancTBa. MaTpulisl nepexona';
3) IIpaktuueckas padora Ne 6 "Oneparuu Hag BeKTopamMu';
4) Tect "BektopHas anreopa"

Paznen 5. Jluneiinbie o6pa3sbl. [IpsiMasi Ha NJI0CKOCTH
B nanHOM pa3zene paccMaTpUBaIOTCS:
1) paznuunble criocoObl 3afanus npsamoit Ha mwiockoctH B [IJICK u ACK;
2) B3aIMHOE PACIIOJIOKEHHE MIPSIMBIX HA IJIOCKOCTHU: YCIOBHS AapAJIEIbHOCTH, IEPIIEHIUKYISIPHOCTH,
COBIAJICHUS NIPSIMBIX;
3) paccTosiHME MEXy MapaJlIeIbHbIMU NPSMBIMU, OT TOUKHU A0 MPSMON;
4) HaXOXKJAEHUE TOUYKH MEPECEUCHUS MPAMBIX.

IIpsiMasi HA IVIOCKOCTH B ap(PUHHOM CHUCTEeMe KOOPAUHAT



BriBoasiTcs ypaBHeHuit npsiMoii B appUHHOMN cucTeMe KOOpAUHAT Ha MJIOCKOCTH, €CITU MpsMasi 3aJlaHa

a) TOYKOW M HAIPaBIISIOUIMM BEKTOPOM,

0) ABYMsI TOUKaMHU.

PaccmatpuBaercs oOuiee ypaBHeHHe IpsaMoit. MccneayeTcs B3auMHOE paclioioKeHHEe JBYX MPSMbIX, €CIH
a) 00e mpsIMbIE 3a/1aHBI OOIIMMH YPaBHEHUSMH,

0) oaHa mpsiMast 3a7jaHa O0IIMM ypaBHEHUEM, a BTOpasi - apaMeTPUIeCKUMU (M KAHOHHYECKUMH),

B) 00€ mpsIMbI€ 3a/1aHbI TApAMETPUUECKUMU (KAHOHUYECKUMH) YPaBHEHUSIMH Ha TUIOCKOCTH

IIpsimasi HA IVIOCKOCTH B MPSIMOYTOJIbHOM cHCTeMe KOOPAUHAT
BriBoasiTCA ypaBHEHUS NPSAMBIX B IPSMOYTOJIBHON CUCTEME KOOPJMHAT Ha MIIOCKOCTH, €CITN
a) mpsiMas 3aJlaHa TOUYKON U MePIEeHANKYISIPHBIM BEKTOPOM,
0) Toukoit 1 yriiom ¢ ocbio (OXx).
PaccmaTpuBaeTcs HopManbHOE ypaBHEHUE NMPSMOd. BeiBoaSTCS (hOPMYITHI yTiia MEKIY MPSMBIMH H PACCTOSHUS
OT TOYKH JI0 NpsiMoii. PaccMaTpuBaroTcst ypaBHEHHE ITyYKa IPSIMbIX U T€OMETPUUECKUN CMBICI 3HAKa
TpexwieHa Ax+By+C.

Tect "llpsimasi HA mIOCKOCTH"
TectoBble 3a1aHuUs ¢ BBIOOPOM OHOTO MPABUIIBHOTO OTBETA. 3aaHUs MPOBEPSIOT 3HAHUS Pa3IUIHBIX
CIIoc000B 3aJJaHus TPSMOK Ha IIOCKOCTH, B3AUMHOTO PACIIOJIOKEHHUS MPSAMBIX Ha IUIOCKOCTH, YTJIa MEXTY
MMPAMBIMHA, HAXOKACHUEC pAaCCTOAHUA MEKAY MapaJlJICIbHBIMU MIPAMBIMHU, OIIPEACTICHUC paCCTOAHUA OT TOYKH 10
MPSIMON U KOOPAMHAT TOUKH MEPECEUCHUS MPSIMbIX.

KouanoxkBuym mo teme ""JiieMeHTHI BEKTOPHOI ajaredopbl"
[IpoBoauTCs B ayAUTOpUM B TUCHMEHHON (hOpME MO BOIIPOCAM U3 MEPEUHs TEOPETHUECKUX BOMPOCOB IO
JTaHHOU TeMe

Moasipuas, unIMHAPUYecKas U cepuuecKasi CHCTEMbI KOOPAUHAT
PaccmarpuBarorcs
1) nonsipHast cucteMa KOOpAMHAT Ha MIOCKOCTH;
2) NUIMHAPUYECKas cCUCTeMa KOOPAMHAT B IPOCTPAHCTBE;
3) cepuueckas cucteMa KOOPAUHAT B IPOCTPAHCTBE.
BI)IBOI[I/ITCSI CBA3b OTUX CUCTEM KOOPAWHAT C IIPAMOYT'OJIbHBIMHU KOOPANHATAMMU.

Pa3znea 6. ILiiockocTh U MpsiMasi B IPOCTPAHCTBE
B nanHoM paszene paccMaTpHUBarOTCs CIEAYIOLINE BOPOCHL:
1) paznuuHble CIOCOOBI 3aaHUS TIOCKOCTH;
2) pa3nuuHbIEe CIIOCOOBI 3aJaHUS MPSIMOI B IPOCTPAHCTRBE;
3) B3aMMHOE PacIoJIOKEHUE TIOCKOCTEH;
4) B3aIMHOE PACIIOJIOKEHHE MIPSIMBIX B IIPOCTPAHCTBE;
5) B3aUMHOE pacroIoKeHUe NPsIMON U IMJIOCKOCTU B IPOCTPAHCTRBE;
6) paccTosiHHE OT TOYKH JI0 IJIOCKOCTH, OT TOUYKH JI0 MPSIMOM; MEXKAY MPSIMBIMH, MEXY TIIOCKOCTSIMHU;
7) yroi MeXIy MPSIMBIMH, TDIOCKOCTSIMH, TPSIMOH ¥ IFIOCKOCTBIO B TPOCTPAHCTBE.

ILiiockocTh B ap(pHHOM ¥ MPSIMOYTOJILHOM CUCTeMe KOOPAMHAT
BreiBoasrtes B adhpuHHOI crcTeMe KOOpAMHAT YpaBHEHUS TUIOCKOCTH, €CIH TJI0CKOCTh 3aJjaHa
a) TOYKOH M JABYMsI HEKOJUTMHEAPHBIMU BEKTOPAMHU, MapauIeIbHbIMU MJIOCKOCTH;
0) TpeMsi TOUKaMu, HE JISKAINUMHU Ha OJTHOW TIPSIMOH.
PaccmaTpuBaetcs oOuiee ypaBHeHHE TUIOCKOCTH. Vccnenyercs B3auMHOE pacioioKEHUE IBYX IJIOCKOCTEH,



eciu
a) o0e MIIOCKOCTH 33aJaHbl OOIUMH YPaBHEHUSIMH,

0) 0J1Ha TUTOCKOCTH 3aj[aHa OOIIMM YpaBHEHHEM, BTOPAsI - ITapaMeTPHUECKUMH,

B) 00€ IJIOCKOCTH 3a/1aHbl IapaMEeTPUUYECKUMHU YPABHEHUSMHU.

B 0630pHOM nopsiike paccMaTpUBaeTCs IMyYOK IUIOCKOCTEH U FeOMETPUUECKUI CMBICI 3HaKa YyeThIpexuieHa AX
+By+Cz+D.

Tect "IliockocTn"
TectoBble 3a1aHus ¢ BBIOOPOM OHOIO MIPABMIJIBHOTO OTBETA. 3aJaHUS IPOBEPSIIOT YMEHUS:
1) cocTaBiATh ypaBHEHUS IJIOCKOCTHU IO PA3JIUYHBIM YCIOBHSAM;
2) uccnenoBaTh B3aUMHOE PACIOJIOKEHHUE TIOCKOCTEH;
3) HaXOAMUTH Yroja MeXay MJIOCKOCTSAMU;
4) onpeeNATh pacCTOSTHUE OT TOUYKH JI0 IJTIOCKOCTH;
5) HaXOUTh PACCTOSIHUE MEKIY MapauIeIbHBIMU MIJIOCKOCTAMHU.

IIpsimasi 1uHKMS B NpocTpaHcTBe. B3auMHoe pacnosioxkeHue NpsAMoii ¥ MJIIOCKOCTH B MPOCTPAHCTBE
BriBoasiTCA ypaBHEHUS IPSIMOM:
1) mpoxopsuieii yepe3 TaHHYIO TOUKY MapaiieIbHO JAHHOMY BEKTOPY (KAHOHUYECKUE U MMapaMETPUIECKUE);
2) npoXoAsIIeil uepes /1B TaHHbIE TOUKH,
3) 3a1aHHOM TIepeceYeHUEM JIBYX TUIOCKOCTEH.
Hccnenyercs B3auMHOE pacnoioKeHUE ABYX MPSMBIX:
1) mpsiMble COBMAIAIOT;
2) npsiMble IapajuIeIbHbL;
3) mpsiMbIe TIEPECEKAIOTCS,
4) mpsiMble CKPEIIUBAIOTCS.
Ornpenensgercs yrojl MeX/1y NMpsSIMbIMU B IPOCTPAHCTBE, PACCTOSIHUE OT TOUKH J0 MPSIMOM B IPOCTPAHCTBE,
pacCTOsTHUE MEXKITY ABYMsI CKPEIIMBAIOIIMMUCS U TTapaJUICIbHBIMU TPSIMBIMH.
Uccnenyercst B3auMHOE pacrionoKeHre MPsIMOi M TWIOCKOCTH B MPOCTpaHCTBE. OmnpeensieTcs: yroia MexKIy
MPSIMOY U TUIOCKOCTBIO B IPOCTPAHCTBE U HAXOXKJEHUE TOYKU NEPEeCeUeHHsI MPSMOM U TIIOCKOCTH B
MIPOCTPAHCTBE.

IIpakTuyeckas padora Ne 7 '"B3anmMHoe pacnosioxkeHne NpAMOH M IVIOCKOCTH B IPOCTPaHcTBe'"

B paboty BKIIIOUEHBI 33/1aHUs, IPOBEPSIONINE YMEHUE CTYCHTA

1) coctaBnsATh ypaBHEHUS NPSMOM B IPOCTPAHCTBE 110 PA3INYHBIM YCIOBUSIM;

2) COCTaBJIATh YPABHEHUS IFIOCKOCTH B TIPOCTPAHCTBE 110 PA3IMYHBIM YCIOBHUSIM;
3) uccrenoBath B3aMMHOE PACIIONIOKEHHE IBYX MPSIMBIX B IPOCTPAHCTBE;

4) uccrienoBaTh B3aMMHOE PACIIONIOKECHHE MPSMOU U TUTOCKOCTH B IIPOCTPAHCTRE;
5) onpenensiTh:

a) yroJl MeX.1y IPSIMbIMU B TIPOCTPAHCTBE;

0) paccTosiHHE OT TOYKH J0 IPSIMOM B IPOCTPAHCTBE;

B) PacCTOSIHME MEXAY JIBYMS CKPELIUBAIOLIUMHUCS U MapaJljIeIbHBIMU MPSIMBIMH.
I') yTroJI MEX]Ty IPSIMON U TNIOCKOCTHIO B IPOCTPAHCTBE;

1) KOOPAWHATHI TOYKH ITEPECEYCHUS MPSMON U TUIOCKOCTH B TPOCTPAHCTBE.

KT-4 "[Ipsamast Ha MUI0CKOCTH. YpaBHeHHE TUI0CKOCTH. [IpsiMast U I0CKOCTH B MpocTpancTBe''.
Kontponbnas Touka (KT-4) BxiirouaeT B ceOs 6aribl ey Omux padboT:
1) Tect "IIpsimas Ha mIocKocTH";
2) Tect "Ilmockoctp";



3) [Ipaktrueckas padota Ne 7 "B3zanmHOe pacmtoiokeHHE MPSIMON U TJIOCKOCTH B TIPOCTpaHCTBE"

Paznen 7. JIluHuu BTOPOro MopsiAKa: 3JIJMIIC, TunepdoJ1a u napadoJia.
Jlaétcs onpeneneHue JIMHAM BTOPOTO NMOpsiiKa. BEIBOAATCS KAaHOHUYECKUE YPABHEHUS OKPYKHOCTH, DJUIMIICA,
runepOoIIbl U TapadoIibl B MPSIMOYTOIBHOM U NOJSIPHON CUCTeMaxX KoopAWHAT. PaccMaTpuBaroTCst OCHOBHBIE
CBOMCTBA ITUX JIMHUM.

JIMHUU BTOPOro MOPSIIKA: BHIBOJ KAHOHUYECKHUX YPABHEHM I
Jlaércs onpeneneHue JIMHUN BTOPOTO MOopsiika. BHIBOISTCS KAHOHMYECKHE YPABHEHUS OKPY>KHOCTH, DJUTUIICA,
runepOosIbl U apadoiibl B MPSMOYTOIBHON crucTeMe KoopAauHat. Jlaéres onpesenenue 3KCIEHTPUCUTETA,
(hoKyCcoB, TUpEKTpUC, (HOKATHHBIX PAIINYCOB, ACHMIITOT THIIEPOOIBI. PaccMaTpuBaroTCs OCHOBHBIE CBOMCTBA
JIMHUI BTOPOTO MOPSAIKA.

OKpY:KHOCTb, JJIJIMIIC: ONpe/iesieHne, BHIBOJ KAHOHUYECKHX YPABHEHUIl, HCC/IeI0BAHNE
¢opmbl, CBOIICTBA, ypaBHEHHE KacaTeJIbHbBIX
BriBOasITCA KAHOHMUYECKHE YPABHEHHS OKPYKHOCTH U AJUIUIICA B MPSMOYTOIBHOM CUCTEME KOOPAUHAT.
UccnemyroTes cBoiicTBa 1 popma dTuxX TuHUE. [[71st syutrrica BBOASTCS SKCIIGHTPUCHTET U TUPEKTPHCHI,
paccmarpuBaroTcs ux cpoictBa. O0cykIaeTcst BONpOoCc 00 U3MEHEHUH YpaBHEHU AJTUIICa a) IPU [TEpEMEHE
MecTaMH Ocell KoopuHaT, 0) Mpu napauieIbHOM MepeHoce IeHTpa Iuuica. BeiBonarcs ypaBHeHUs
KacaTeJIbHbIX K AJUIAICY U OKPYKHOCTH.

I'unep6oJia, napadoJia: onpenejieHue, BHIBOJ KAHOHNYECKHX YPABHEHHMH, HCCJICJOBAHHNE
(¢opmbl, cBOliCTBA, ypAaBHEHHE KAacaTeJIbHOMI
BriBossITCS KAaHOHMYECKHE YPaBHEHUSI TUIIEPOO0IIbl U TapadoJIbl B IPSIMOYTOJIBHON CCTEME KOOPAUHAT.
Hccnenyrotces cBoiicTBa U (hopMa 3Tux JUHUN. [t runepOosibl ¥ mapabosibl BBOAATCS IKCLIEHTPUCUTET U
JIMPEKTPUCHI, pacCMaTPUBAIOTCA UX CBOMcTBA. PaccmarpuBaercs oco0ast pojib aCUMIITOT TUIIEPOOIIBI.
O6cyxmaercst Bonpoc 00 U3MEHEHNN ypaBHEHUH TUTIEpOOITBI a) TIPU IIEpEeMEHe MECTaMH OCell KoopauHat, 0)
IIpU MapaJljIeIbHOM IIepeHoCce LeHTpa runepoossl. O6Ccyxaaercs Bonpoc 00 N3MEHEHNH YpaBHEHUS apadoJibl
a) B 3aBUCMMOCTH OT OCH CUMMETpHH, O) NMpH NMapauieIbHOM NIEpeHOCe BEpIINHbI Mapadoibl. BeiBoasTes
ypaBHEHHMs KacaTeabHbIX K runepoosie u napadose.

JIlnHuHU BTOPOro mopsiika: 3aJaHue KPUBBIX B MOJSIPHBIX KOOPIMHATAX
BrIBogsTCS ypaBHEHHS 3JUTHIICA, THIIEPOOIIBI ¥ TApaboIIbl U OKPY>KHOCTH B MOJIIPHOM CHCTEME KOOPANUHAT.
PaccmaTpuBaercs cBA3b K0O3()PUIMEHTOB MOJYyYEHHBIX YPAaBHEHUH € MOJIyOCIMHU U (POKYCHBIM PacCTOSTHUEM
AJUTATICA U TUTIEPOOJIBI U ¢ TTApaMETPOM MapadOoJIbI.

OKpyKHOCTb, JJUIHIIC: YPABHEHHUS B MOJSIPHBIX KOOPAMHATAX
BrIBOIATCA ypaBHEHUS 3ILIUIICA U OKPYKHOCTH B IOJIIPHOM CUCTEME KOOpAuHaT. PaccMarpuBaercs CBs3b
K03 PHIIMEHTOB MOJYYSHHBIX YPABHEHUH € TIOTYOCIMHU U (DOKYCHBIM PACCTOSTHUEM DIUIHIICA.

I'unep6o.s1a, napadoJia: ypaBHeHUs B MOJSAPHBIX KOOPAMHATAX
BriBogsiTCst ypaBHEHUs THIIEpOOJIBI M TapaOoIIbl B TIOJSIPHON cCHCTeMe KoopauHat. PaccmaTpuBaeTcs CBS3h
KO3 (UIIMEHTOB MOJTYYEHHBIX YPABHEHUM C MOTYOCSIMH U (DOKYCHBIM PACCTOSIHUEM TUIIEPOOIIBI U C
napaMeTpoM napadobl.

NUTOI'OBOE KOHTPOJIBHOE MEPOITPUATHUE
HToroBoe KOHTPOIbHOE MEPOIIPUITHE TPOBOJUTCS B BUJI€ TUCbMEHHONW KOHTPOJIBHON pabOThl, BKIIIOYAIOLIEH B
ce0s 3a1aHN HAa TEMBL:
1) KOMITJIEKCHBIE YUCIIA;



2) MaTpHIIbI;

3) onpenenuTeny;

4) nuHEWHbIE MPOCTPAHCTBA;
5) nuHelHbBIe 00pa3kl.

Auire0pa u anajauTH4YecKasi reomeTpusi. Bropoii tpumectp
B nanHoM pazzene paccMaTpHUBarOTCs CIEAYIOLINE OCHOBHBIE pa3/ienbl Kypca "AHanutudyeckas reomeTpus':

1) Kpusbie BToporo nopsiaka;
2) IToBepxXHOCTH BTOPOTO MOPSIIKA.

u Kypca "Anredpa':

1) Panr MaTpuIisl ¥ CHCTEMbI TMHEHHBIX YPaBHEHUH;

2) JIunetinpie mpeoOpa30BaHUs JTUHEWHBIX TPOCTPAHCTB;

3) EBKJIMAOBBI U YHUTapHBIE IPOCTpaHCTBa. HekoTopbie BUABI IMHEHHBIX PeoOpa3oBaHuil €BKINIOBBIX
IIPOCTPAHCTB;

4) bunuHeiHbIe U KBapaTHIHbBIE ()OPMBI.

Pa3znen 1. JIuHuM ¥ MOBEPXHOCTH BTOPOT0 NMOPAAKA (MPOIX0JIKEHUE)
PaccmarpuBaetcs Bonpoc o npeodpazoBaHuu ad(GUHHBIX U IPSIMOYTOJIbHBIX KOOPIUHAT Ha MJIOCKOCTH.
VYuporieHue ypaBHeHUs JIMHUK BTOPOTO NOPSAAKA IPU MTPE0O0pa30BaHUN MPSIMOYTOJIbHBIX KOOPAUHAT.
Knaccudukanus auHUI BTOPOro nopsaka.
JlaroTcs onpeneneHns HWINHIPUYECKUX, KOHUYECKUX MTOBEPXHOCTEN U MMOBEPXHOCTEN BPALLEHHUS.
HccnenyroTcss METOIOM CEUEHUI TOBEPXHOCTH BTOPOTO MOPAJIKA, 3aJaHHbIE KAHOHUYECKUMH YPaBHEHHUSIMH.

YnpoueHue ypaBHeHUs1 JIMHAU BTOPOro NOPsiAKa NPH Npeodpa3oBaHUH NPAMOYT0JIbHBIX
koopauHat. Kinaccnpukanus JuHNA BTOPOro nopsiaka.
PaccmaTpuBaercs Bonpoc o npeodpazoBaHuu adp(GUHHBIX U IPSIMOYTOJIbHBIX KOOPAMHAT HA IJIOCKOCTH.
dopmMynupyeTcs aaropuTM yIPOILIEHHs ypaBHEHHS JIMHUM BTOPOT'O MOPsAIKa IpU MpeoOpa3oBaHUU
PSMOYTOJIbHBIX KoopauHart. J{aércs kiaccudukanus JMHANA BTOPOTO MOPSIIKA.

DJieMeHTAPHAS TeOPHs MOBEPXHOCTeH BTOPOro MOPSAKA: HHIHHAPHYECKHE, KOHUYeCKHe
NMOBEPXHOCTH, MOBEPXHOCTH BPALllEeHUSA
JlaroTcs onpenenieHns MWIMHIPUIECKUX, KOHUIECKUX MTOBEPXHOCTEN U MOBEPXHOCTEH BpAIICHHUS.
[ToBepXHOCTH BTOPOTO MOPSAKA UCCIEAYIOTCS CEUEHUSIMU KOOPAMHATHBIMH TUIOCKOCTSIMH U TIIOCKOCTSIMU UM
napayuieTbHBIMU.

IIpakTuyeckasi padora "JInHNH ¥ MOBEPXHOCTH BTOPOro mopsigka'
Pabora BkitouaeT B ce0s 3aaHusI CIEAYIONUX TUTIOB:
1) I1o Teopuu KpUBBIX BTOPOTO MOPSAKA:

a) M0 KAHOHUYECKOMY YPaBHEHUIO KPUBOW BTOPOTO MOPSAKA ONPEAETUTh: AJIUHBI MTOJIyOCel, ypaBHEHHUS
acCUMIITOT (JUIst TUIepOOIIbl), KOOPAUHATHI (POKYCOB, SKCIIEHTPUCUTET, YPAaBHEHUS TUPEKTPHUC; HAUTH
YpaBHEHUE KacaTeIbHON K KPUBOU U ITIOCTPOUTD YEPTEK;

0) ynpollieHue ypaBHeHHsI JUHUHM BTOPOTO MOPSAIKA MIPH MOMOIIM TOBOPOTA CUCTEMbI IPSIMOYTOJIbHBIX
KOOPJIMHAT U MEPEHOCAa Ha4yajla KOOPJANHAT U MOCTPOUTDH YEPTEXK.

2) Ilo Teopun MOBEPXHOCTEH BTOPOTO MOPSIKA:
a) IPUBECTH YPABHEHHME IOBEPXHOCTU K KAHOHMYECKOMY BHJy ITyTEM BbIIETICHUS TOJIHBIX KBAJPAaTOB;



0) onpeaeTuTh Ha3BaHNE TTOBEPXHOCTH;

B) MCCJIEZIOBATH METOJIOM CEYEHHM MMOBEPXHOCTH BTOPOIO MOPSAJIKA, 3aJaHHONH KAHOHUYECKUM YPaBHEHHEM;
T') BBIIUCATh (YOPMYJITBI PE0Opa3OBaHMsI KOOPAMHAT M OTMPEAETUTh KOOPAUHATH HOBOTO Havaa,

1) clenaTh YepTEXK.

Paunr maTpuusl. Teopema o 6a3ucHoM MuHope. PaHr cucrteMbl BEKTOPOB.
JlaeTcs onpezienieHne CTPOYHOTO M CTOJIOIOBOIO PAHTOB MAaTpUIlsl. PaccMaTpuBaroTCsi CBONCTBA PaHTOB MaTPHII
U paznuuHble npuMepsl. [IpuBoasTcs criocoObl BRIYMCICHUS PaHTa MAaTPUIIBI C IOMOIIBIO 1) MpUBeIeHHS
MaTpHUILIbI K BUAY Tpaleuy MyTEM 3JIEMEHTAPHBIX IpeoOpa30BaHuil Ha/l MaTpULIAMU; 2) OKaMIIEHHS
MuHOpaMu. J{aéTcs MoHsATHE paHra CUCTEMbI BEKTOPOB. PaccMaTpuBaroTcsi CBOMCTBA paHra CUCTEMbI BEKTOPOB
Y UX UCIIOJIb30BaHUE ISl HAXOXKACHUS 0aznca U pa3sMEpHOCTH JTUHEHHBIX MPOCTPAHCTB U MOANPOCTPAHCTB.

CaencrBusi 3 TeopeMbl 0 0a3MCHOM MHUHOpe
dopMynHpyeTcs U JOKa3bIBAETCS TEOPEMA O paHre MaTpulibl. 13 1oka3aHHON Te€OpeMbl BBIBOJUTCS
a) COBIIAJICHUE CTPOYHOIO U CTOJIOIEBOT'O PAHTOB MATPHIIHI,
6) IMMPAKTUYCCKOC IMPABUJIO BBIYUCIICHUA paHra MaTpHyIibl C IOMOMIBIO OK&fIMJ'IfIIOHIPIX MHHOPOB.

KT-1 "JluHun ¥ MOBEPXHOCTH 2-10 mopsaka'
[IpoBepsieTcs 3HaHNE OIpeIeIeHHI IUIUIICa, TUIIEPOOIIBI U Mapabosibl, UX KaHOHUYECKUX YpaBHEHUH B
MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT U B MOJSIPHOM CUCTEME KOOPAMHAT, OCHOBHBIX CBOMCTB AJLIUIICA,
TUIEepOOIIBI U Tapa0oJIbl, AITOPUTM YIIPOIIEHUS YPABHEHHSI JIMHUHA BTOPOTO TIOPSIKA TIPH MPEOOPa30BAHIH
MIPSIMOYTOJIBHBIX KOOPJWHAT MyTEM IEpEeHOCa M TOBOPOTA CHCTEMbI KOOPIMHAT, 3HAHNE KAaHOHUYECKHUX
ypaBHEHU TOBEPXHOCTEH BTOPOTO MOPSIIKA.

Pazgen 2. CucreMbl JIMHEHHBIX yPABHEHU
B sToM paznene paccmarpuBaeTcst 01MH U3 GyHIAMEHTAIBHBIX CIIOCOOOB HCCIIEIOBAHUS U PEIICHUS
HEOJIHOPOJHBIX U OHOPOAHBIX cucTeM JMHEWHbIX ypaBHeHu (CJIHY u CJIOY) ¢ 1100bIM KOHEUHBIM YHCIIOM
HEU3BECTHBIX C IOMOIIIbIO paHra Matpuilsl. J{Jis aToro nokassiBaercs teopema Kponekepa - Kanemu, u3 nee
BBIBOJISITCS IIPAaBUJIA PELLICHUS yKa3aHHbBIX cHcTeM. PaccMaTpuBaroTcs CBOMCTBA peIIEHU CHCTEMbI IMHEHHBIX
OJIHOPOJIHBIX YPaBHEHUH U CBs3b pemeHuil coorercTByromux CJIHY u CJIOY.

CucreMbl JIMHEHHBIX YPABHEHHI: OlNpe/iesieHHe YaCTHOTO U 001ero pemenus. Teopema
Kponekepa - Kanesiu
BBoautcs onpenenenne 00IMIEro U 4aCTHOTO PEIICHU CHCTeMBbI ypaBHeHUH. Jlaércs kiaccudukanus cuctemMm
JIMHEWHBIX YPAaBHEHUI: OJHOPOJAHAS M HEOJTHOPOHAsI, COBMECTHAsI U HECOBMECTHAsI, ONPEICIEHHAs U
HeonpenenéHHas. PaccMaTpuBaroTCsi OCHOBHBIE CBOMCTBA CUCTEM JIMHEHWHBIX YPABHEHUM U UX
mpeoOpa3oBaHus, TPUBOSIINE K CHCTEMaM, SKBUBAJICHTHBIM JTaHHOW. DOpMyIIUpyeTCcs U JOKa3bIBACTCS
teopema Kponekepa-Kanemnn.

OobocHoBaHue mMpakTHYeckoro cnocoda pemernuss CJIY ¢ momombio paira Matpunbl. Oo1ee
pemenue CJIY
U3 teopema Kponekepa-Kanennu BEIBOIUTCS MPAKTUYECKUN CIIOCOO UCCIIEIOBAHUS CHCTEMbI TMHEHHBIX
ypaBHeHuii (CJIY) Ha coBMecTHOCTh U HaxoxieHue pemieHust CJIY ¢ momoiibio paura MaTpuIbL.
dopmyaupyeTcst AIropuT™M HaxoxaeHus oouiero pemenue CJIY.

KOJIJIOKBUYM no teme "JIMHMH U MOBEPXHOCTH BTOPOTro nmopsiaka'
KomnoxkBuym npoBoguTcst B HopmMe MUCEMEHHOTO MEPOTIPHSITHS.

B paGoty BKIIIOYEHBI TEOPETUYECKHE BOPOCHI 110 TeopuH "JIMHUM BTOPOTO mopsiaka':



1) BeiBO KAaHOHMYECKOT'O YpaBHEHHUSI KPUBOI BTOPOTO MOPSAIKA: SIUIMIIC, TUIIepOoIIa min napadona.

2) OnpeneneHne KpUBOM BTOPOTO MOPSIKA: AIUTHIIC (TI0JIyOCH, (POKYCHI, TUPEKTPHUCHI, SKCIEHTPUCHTET),
runepOona (1momayocH, GoKyChl, TUPEKTPUCHI, IKCIIEHTPUCUTET, aCUMIITOTHI), Mapadoia ((hokyc, TupeKTpuca,
HKCIEHTPUCUTET, MapaMeTp napadoJibl).

3) BeiBox ypaBHEHUS KacaTeIbHOM K KPUBOW BTOPOTO MOPSAKA.

4) IlongapHOE ypaBHEHNE KPUBOW BTOPOTO MOPSAKA.

5) I[locTpoeHue yepTeka KpUBOK BTOPOTO MOPSIIKA.

B paGoty BKIIIOYEHBI TEOPETUYECKHE BOIPOCHI 10 TeopuH "IIoBepXHOCTH BTOPOTO MopsiaKa':

1) [TonHOE HCCceqOBaHNE TOBEPXHOCTH BTOPOTO MOPSAKAa METOAOM CEUEHUH.
2) [Toctpoenue yepTeka MOBEPXHOCTH BTOPOTO MOPSAKA

3) Knaccuduxanus noBepxHocTeld BTOPOro NopsiiKa.

4) unuHapuyeckue, KOHUYEeCKHe MOBEpXHOCTH. [loBepXHOCTH BpallleHHUs.

CucreMbl JIHHEHBIX OJHOPOJIHBIX YPABHEHUI U MPOCTPAHCTBA UX PellIeHU I
PaccmarpuBaroTcst cBOMCTBA pEIICHUI CUCTEMBI IMHEHHBIX 0JHOpOoaHBIX ypaBHeHUH (CJIOY). Jloka3siBaeTcs,
4TO MHOECTBO Beex peuieHuit CJIOY sBisiercst TMHEHHBIM MOANPOCTPAHCTBOM apu(pMETUIECKOTO N-MEPHOTO
npoctpancTBa. Haxoaures 6a3uc u pa3MepHOCTh 3TOTO HOAMPOCTPAHCTBA.

CBsi3b pelieHuii 0AHOPOAHOM U HeogHopoaHoii CJIY

PaccmarpuBaeTcs cBsi3b OOIIETO PEIICHNs] CHCTEMBI JTMHEHHBIX HeoqHOpOoAHBIX ypaBHeHUH (CJIHY) u obmero
pemenus coorBercTBytonei CJIOY. ITokaspiBaercs, 4To

1) pa3HOCTb JABYX peLICHUI HEOJHOPOAHOM CUCTEMBI - 3TO pellleHUe MPUBEIEHHON OJJHOPOAHOM CUCTEMBI;

2) cymMMa peleHus! OJHOPOIHOM CUCTEMBI U PELLIEHUS IPUBEIEHHON OHOPOJHON CUCTEMBI - 3TO PEIICHNE
HEOJTHOPOIHOU CUCTEMBI;

3) oO1iee pernieHrne HEOJHOPOIHOM CUCTEMBI MPEACTABISAETCS B BUE CyMMbI YACTHOTO PEIlIeHuUs
HEOJJHOPOAHOM CUCTEMbI U JTMHEHHONH KOMOUHAIMK (DyHIaMEHTaIbHbIX PElIeHUH e€ IpUBeAEHHOM
OJTHOPOJHOM CHUCTEMBI.

IIpakTuyeckas padora "Pemienue cucrteM JUHEHHBIX OJHOPOAHBIX U HEOHOPOAHBIX YPABHEHUI €
HCMO0Jb30BAHMEM PAHIa MATPUIbI"
[IpakTuueckast paboTa COCTOUT U3 TPEX 3aaHUIL:

1) Haiitu pyngamenTansHyto cucremy pemenuii (PCP) ogHOpo1HON CHCTEMBI U BBIPa3UTh Yepe3 He€ olriee
pELIEHHE 3TO CUCTEMBI;

2) UccnenoBaTh HEOTHOPOIHYIO CHCTEMY Ha COBMECTHOCTD, HAWTH 0011Iee PEIICHHE CHCTEMBI, BEIPA3UB €ro0
yepe3 O@CP npuBen€HHON OAHOPOAHON CUCTEMBI U YACTHOE PEIICHHE HEOJHOPOIHOM CUCTEMBI;

3) Haiitu o61iee perieHne HeOTHOPOHOM CUCTEMBI, BBIpA3UB OCHOBHBIE HEM3BECTHBIC YE€PE3 CBOOOTHEIE.

KT-2 "Panr MmaTpunbl U CHCTeMbl JTUHEHHBIX YPaBHeHU "
[IpoBepsieTcs 3HaHNE MOHATUIN paHra MaTpuilbl, oiHOpoaAHbIX (CJIOY) u neonnopoausix (CJIHY) cucrem
JUHEWHBIX YpaBHEHHH, 001ero u yactHoro pemenuid CJIY, panra marpuiibl, 6a3ucHOTO MUHODA,
¢dbynnamenTanbHoi cuctemsl peuienuit (PCP) oqHOpoaHOI cucTeMbl YypaBHEHUI; TPUMEHEHHE TEOPEMbI
Kponekepa - Kanennu nis uccnenosanus Bonpoca o comecTHOCTH CJIY; HaxoxaeHne 0011ero 1 4acTHOTO
pewenuii CJIY; 3nanue cBszu pemenuit CJIHY u coorBerctBytomieit CJIOY.



Pa3znen 3. JIuneiinbie npeoOpa3oBaHus JUHEHHBIX MPOCTPAHCTB
JlaeTcs onpeneneHue JIMHEHHOro OlepaTopa, ACMCTBYIOLIErO U3 OAHOIO JIMHEWHOIO IIPOCTPAHCTBA B IPYTOE.
BrIBOISITCA €ro cBOWCTBA U PUBOJATCS IpUMepBL. JlaeTcss MaTpU4YHas 3alUMCh JIMHEHHOTO OIepaTopa B JTaHHOU
nape 0a3MCOB U yCTaHABJIMBAETCS B3aMMHOE COOTBETCTBHE MEX/ly MaTpHILIaMu U oniepaTtopaMu. Onpenenstorcs
COOCTBEHHBIE BEKTOPBI M COOCTBEHHbIE 3HAUCHUS JTMHEHHOIO IPeoOpa3oBaHusl, paCCMaTPUBAIOTCS UX CBONCTBA
U CIIOCOOBI HaxoXkAeHus. PaccMaTpuBaloTcs cBoiicTBa 6a3uca JIMHEHHOTO MPOCTPAHCTBA, COEPIKAILETO
COOCTBEHHBIE BEKTOPHI. BBOUTCS MOHATHE CTIEKTPA U TPOCTOTO CIeKTpa. JJoka3piBaeTcsi TeopemMa o0 JTMHEHHOM
peoOpa3oBaHUU C IPOCTHIM CIIEKTPOM.

OnpenesieHue JUHEHHOr0 0TOOpPa)KeHUs U JTMHEHHOT0 NMpeodpa3oBaHMsl JUHEHHBIX IPOCTPAHCTB.
Koopannatsl 00pa3a BeKTOpa Npu JUHEHHOM Npeodpa3oBaHNu
JlaeTcs onpeaeneHne JMHEHHOTo 0TOOpaKeHHs, JEUCTBYIOLIETO U3 OJTHOTO JIMHEHHOI0 MPOCTPAHCTBA B IPyroe
Y JIMHEWHOT0 TpeoOpa30oBaHus, IEHCTBYIOIIETO B IMHEWHOM IPOCTPAaHCTBE. BRIBOAATCS CBOWCTBA IMHEWHOTO
peoOpa3oBaHus U NPUBOIATCA IpUMepbl. PaccmarpuBaeTcss MaTpuLa JIMHEHHOTo peo0pa3oBaHusl B JaHHOM
0a3uce M yCTaHABIMBAETCS B3aMMHOE COOTBETCTBUE MEX/1y MaTpULIAMU U JINHEHHBIMU NTPe0Opa30BaHUAMHU.
JlaeTcst MaTpU4Has 3aMUCh JIMHEHHOTO MPeoOpa30BaHMUs.

CBsi3b MaTpPHIl JIMHEITHOT0 peodpa30BaHMs B Pa3HbIX 0a3MCaX KOHEYHOMEPHOT'O JIMHEIHOT0
npocrpancTa. Onepauuu HajJ JHHEHHBIMHI NPe0OPa30BAHUAMHU
BriBouTCs CBA3H MEXKY MaTpULlaMy JAHHOTO JIMHEHHOTO MpeoOpa3oBaHus B ABYX napax 06a3ucos. Broaarcs
JEeUCTBUS C TMHEHHBIMU NIPe0OPa30BaHUAMMU: CIOKEHNUE, YMHOKEHHE Ha DJIEMEHT OCHOBHOT'O 10JIsl, YMHOKEHHE
JMHEHWHBIX peoOpa3oBaHmii. JlOKa3bIBaIOTCS UX CBOICTBA.

Anpo u 001acTH 3HAYEHUI JTMHEITHOr0 npeodpa3oBanus. HeBbIpoikIeHHbIE JTMHEITHOTO
npeodpazoBaHus.
Haércs onpenenenue o01acTy 3HaYCHUH TMHEHHOTO TTpeoOpa3oBanus. [loka3piBaeTcs, 4T0 00JaCTh 3HAUCHUM
JUHENHOTO Mpeo0pa30BaHUs SIBIISAETCS JMHEWHBIM MOAIPOCTPAHCTBOM JIMHEHHOTO MPOCTPAHCTBA.
Omnpenensiercss pa3MepHOCTb 00JaCTH 3HAUYEHUI TMHEHHOro npeodpa3zoBanus. Jlaércs onpeaeneHue sapa
JUHENHOro npeodpasoBanusd. [lokazpiBaeTcs, 4YTO AAPO JIMHEHHOTO NMpeoOpa30oBaHUs SBISIETCS TMHEHHBIM
MOJNPOCTPAHCTBOM JIMHEWHOTO IpocTpaHcTBa. Onpesensercs pa3sMepHOCTb sijipa JIMHEHHOro MpeoOpa3oBaHus.
Jlaétcs onpenenenne HEBBIPOKICHHOTO JTMHEHHOTO MpeoOpa3oBaHus U GOPMYIUPYIOTCS YCIOBHS
HEBBIPOXKIEHHOCTH JMHEHHOTro MpeoOpa3oBaHusl.

CoOcTBeHHBbIE 3HAYEHHNS U COOCTBEHHbIE BEKTOPbI JIMHEIHOr0 npeodpa3oBanns. JInneiinbie
npeodpa3oBaHus € MPOCTHIM CHEKTPOM
OmnpenensroTcsi CoOOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHUS JIMHEWHOTO NMPeoOpa3oBaHms,
paccMaTpuBalOTCs UX CBOMCTBA M CIIOCOOBI HaxoxAeHU. PaccMaTpuBaroTcs cBolicTBa 6asuca TUHEIHOTO
MPOCTPAHCTBA, COJIEPKAIIETO COOCTBEHHBIE BEKTOPBL. BBOIUTCS MOHATHE CIIEKTPa U MPOCTOTO CHEKTPA.
Jloka3pIBaeTcs TeopeMa O JIMHEHHOM MpeoOpa30BaHUM C IIPOCTHIM CIIEKTPOM.

IIpakTnyeckas padora "Matpuua JauHeiiHOro npeodopazopanus. CBs3b KOOPAMHAT BEKTOPa U
ero oopasa"
B paboty BKIIIOYEHBI 3aJaHUS CIIETYIOIUX TPEX TUIIOB!
1) B nuHeiHOM npocTpaHCcTBe onpeaenaeHo oToopaxenne. HeoOxoaumo noka3aTh, YTO OTOOpaXKeHUE SBIISETCS
JMHEWHBIM U HAUTH MaTPHILy STOr0 OTOOpaXXeHUsI B HEKOTOPOM Oasuce;
2) 10 JaHHOW MaTpUIlEe JTMHEWHOTO MPeoOpa30BaHUs B OJJHOM 0a3Hce JIMHEHHOTO MPOCTPAHCTBA ONPEICITUTh
MaTpHUILy 3TOro NMpeodpa3oBaHus B APYroM 0azuce 3TOro NpOCTPaHCTBA, €CIM U3BECTHA CBSI3b MEXAY ITUMHU
Oazucamu.
3) mo naHHOW MaTpHIle JMHEHHOTO mpeoOpa3oBaHus B 0azuce onpeaenuTb 00pa3bl Oa3UCHBIX BEKTOPOB U



BCKTOPOB, ABJIAIOINIUXCA JIMHEWHBIMU KOM6I/IHaHI/I5{MI/I 0a3UCHBIX BCKTOpPOB JIMHEMHOTO MMPpOCTPAaHCTBA.

IMpakTnyeckas padora "Aapo, 00jacTh 3HAYEHNH JTMHEHHOT0 peodpasoBanus. CoOCTBEeHHbIE
BEKTOPHI U COOCTBEHHbIE 3HAYCHNSI JIMHEIHOT0 npeodpa3oBanus'
B nannyro paboTy BKIIIOYEHBI 3aIaHUS CIIEIYIOIINUX THITOB!
1) Jano nuHeliHOE TTpeoOpa3oBaHKe JTMHEWHOTO MPoCcTpaHcTBa. Onucarh SAPO U 00JaCTh 3HAYEHUN STOTO
JTUHEHoro npeobpazoBanusd. OnpenenauTs 0a3uc U pa3MEPHOCTD SIpa U 00JaCTH 3HAUEHUHN ITOTO JIMHEWHOTO
npeoOpa3oBaHusl.
2) Mana MaTpuIa JMHEHHOT0 peoOpa3oBaHus JMHEMHOTO IpocTpancTBa. OnpenenuTs cOOCTBEHHbIE 3HAUEHUS
1 COOCTBEHHBIE BEKTOPHI ATOT'O JIMHEWHOTO MPeoOpa3oBaHMUs.

KT-3 "JIuneiinbie npeodpa3oBaHusi JUHEHHBIX MPOCTPAHCTB' .
B paboty BKIIIOYEHBI 3aJaHUS CIIEAYIOIIUX TUIIOB:

1) IIpoBepuTh, YTO JAaHHOE OTOOPAKEHHE ABIISETCS JIMHEWHBIM OIIEPATOPOM.

2) Haiitu matpuiy TMHEHHOTO olepaTopa, eciiy JaHbl 0a3uChl B TMHEHHBIX POCTPAHCTBAX U IPABUIIO,
3aJlalolIee ONepaTop.

3) Oneparop 3a7aH MaTpuliell B 0JHON nape 0a3KCcoB, HANTH ero MaTpuily B Apyroi nape 6a3ucos.

4) HaiiT koopAMHAaTHl 00pa3a BEKTOpa, €CIIM JaHbl KOOPAMHATHI CAMOI'0 BEKTOPA WM HA000POT.

5) Haiitu sinpo u 06;1acTh 3HaYSHUH JIMHEHHOTO OTepaTopa, 3aJaHHOTO MO0 MAaTPHULICH, TUOO MPABUIIOM.
6) Haiitu coOcTBEHHBIE 3HAUEHHs U COOCTBEHHBIE BEKTOPBI JIMHEHHOTI0 MpeoOpa3oBaHusl.

Paznen 4. EBKiIMIOBBI M YHUTAPHBIE POCTPAHCTBA
B orom pasgene onpenensercsa CKaIsipHOE IPOU3BEACHUE BEKTOPOB B IMHEHHBIX IIPOCTPAHCTBAX HAJl MTOJIAMHU
JEHCTBUTEIILHBIX U KOMIUIEKCHBIX 4ucel. B epBoM citydae JIMHEHOE MPOCTPAHCTBO HA3BIBACTCS €BKJIUIOBBIM,
BO BTOPOM - YHUTAPHBIM. M3y4aroTcs €BKIMOBBI BEKTOPHBIE IPOCTPAaHCTBA. PaccMaTprBaroOTCs IPUMEDBI,
CBOWCTBA U CIIOCOOBI 3aJJaHNs CKAISIPHOT'O IPOU3BEAEHUS, BBOJAATCS MMOHATHUS AJUHBI BEKTOPA, YTIJla MEXIY
BEKTOPaMH, OPTOrOHAJIBHOCTU BEKTOPOB, OPTOTOHAJILHOT'O JONOJIHEHUA BEKTOpa. PaccMmarpuBaercs
OPTOHOPMHPOBAHHBIN 0a3MC U €ro cBOMCTBA. M3y4yaroTcs YacTHbBIE BUJBI JIMHEHHBIX MTpeoOpa3oBaHuit
€BKJIM0BA [IPOCTPAHCTBA: IPe0Opa30BaHUeE, CONPSHKEHHOE JaHHOMY JIMHEHHOMY IIpeoOpa3oBaHus,
CaMOCOIIPsKEHHbIE JIMHEHHbIe TpeoOpa3oBaHusi, OPTOroHaIbHbIE MpeodpazoBanus. PaccmarpuBaercs
MOCTPOCHHE OPTOHOPMHUPOBAHHOTO 0a3nca, OPTOTOHAIBHOTO JIOTIOJIHEHHSI U OPTOIOHAIBHOM COCTaBJISIOIIEH
BEKTOpAa Ha MTOANPOCTPAHCTBO.

CxansipHoe NpousBe/ieHHe BEKTOPOB B JIMHEHHOM NpocTpaHcTBe. OnpeesieHne eBKJINI0BbIX H
YHUTapHBIX npocTpancTB. Matpuna I'pama. BBeieHue MeTpuku
JlaeTcs onpezaeneHne CKaIIpHOro MPOU3BEIEHUS B IMHEHHOM NIPOCTPAHCTBE HaJ MOJIEM JEHCTBUTENIBHBIX
(KOMIUIEKCHBIX) YHCeJl, BBIBOJISATCS €0 CBOWCTBA, IPUBOAATCS pUMephl. JlaeTcs onpeneneHue eBKInI0Ba
(yHuTapHOro) npocrpanctsa. I[IpuBoasTcs cnocoObl 3a1aHNs CKAJIIPHOTO MTPOU3BeieHus. BBoauTcst matpuia
I'pama, paccmaTpuBaroTCs €€ CBOKCTBA.

OpTOroHaJLHOCTHL BEKTOPOB B €BKJIMA0BOM MPOCTPaHCTBE. [JTHHA M YroJ1 MeKIy BeKTOpaMH.
OpToHOpMHpPOBaHHbIE OA3UCHI
JlaeTcs onpezenieHue ATUHBI BEKTOPA, yria MeX/1y BEKTOpaMHU M OPTOTOHAIBHBIX BEKTOPOB. BrIBOASTCS
CBOICTBa OpTOrOHAJIbHBIX BCKTOPOB. PaCCManI/IBaeTCH MOHATHUC OPTOrOHAJILHOTO JOTIOJHCHUSA U
OpPTOTOHAIILHOMW COCTABJISIFOIICH BEKTOPA Ha MOIIIPOCTPAHCTBO. BBOAUTCS MOHITHE OPTOHOPMHUPOBAHHBIX
0a3ucoB. JlokaszpiBaeTcs Teopema: Jirooor 6a3uc MOXKeT ObITh OPTOHOPMHPOBaH. BeiBomuTes hopmyna
CKaJISIPHOTO MPOU3BEICHUSI B OPTOHOPMHUPOBAHHOM Oaszuce.



OproronajibHble JHUHEHbIE PE0OPA30BAHUA €BKJINIOBBIX IPOCTPAHCTB
BBoauTcs onpeneneHne opToroHAIBHOTO IPeoOpa3oBaHus €BKIM0BA MPOCTPAHCTBA, JOKA3BIBAIOTCS MX
CBOMCTBA U crIoco0bI 3aanus. Ornpenensercss MaTpuila OPTOrOHAIFHOTO TpeoOpa3oBaHusl. Y CTaHABIUBACTCS
CBSI3b MEXKIY OPTOrOHAJIBHBIMU MTPEOOPa30BaHUSIMU U OPTOTOHAIBHBIMUA MaTPHUIIAMHU, €CIIH 3aQUKCUPOBaH
OpPTOHOPMHPOBAHHBIN Oa3ucC.

ConpsizkéHHbIEe U CAaMOCONIPSIsKEHHbIE JIMHENHbIe MPe00Pa30BaHUN €BKJIMJI0BBIX IPOCTPAHCTB
BBoautcs onpeneneHue nmpeodpa3zoBaHus CONMPSHKEHHOTO TaHHOMY JIMHEHHOMY IIpeoOpa30BaHuIo,
paccMmaTpuBaroTCs CBOMCTBa TaKOro nmpeodpazoBaHus U ero Marpuna. Kak gacTHelil ciyyail paccMaTpuBaroTcs
caMoCONpsKEHHbIE TPe0Opa30BaHUs U UX MATPUIIBI.

IIpakTnyeckas padora "Ilpouecc oproronanusanuu. OpToroHaJIbHbIIA U OPTOHOPMHPOBAHHBII
0a3uc nmoanpocrpancraea'.
B paboty BKIIIOYEHBI 3aJaHUS CIICAYIONIINX TUIIOB:

1) Onpenenuts Oynet nu AaHHas Gopmysia (WM IpaBUIIO) 3a/1aBaTh CKAISPHOE MPOU3BEICHUE B JAHHOM
JMHEHHOM MPOCTPAHCTBE.
2) Haiitu matpuiy ['pama 1aHHOTO CKaJIIpHOTO NMPOU3BEICHUS [T JAaHHOTO Oa3uca.
3) Haiitu ckansipHO€ IPOU3BENECHUS JaHHBIX BEKTOPOB, €CJIU OHO 33/1aHO
a) Mmatpuuei ['pama,
0) hopmyutoi.
4) HaliTH AJTMHY BEKTOPA WIIK YTOJ MEX]ly BEKTOPaMH, €CITU 3a/1aHO CKASIPHOE IPOU3BE/ICHUE.
5) Ha ocHoBe 1TaHHOW JTUHENHO HE3aBUCUMOM CUCTEMbI BEKTOPOB MOJIYYUTh OPTOTOHAJIbHBII
(opTOHOPMHPOBaHHBII) Oazuc.

IIpakTuyeckasi padora "OpToroHajbHasi NPOEKUNs U OPTOrOHAJIbHAS COCTABJIAIONIAS BeKTOpa'
B paboty BX0asT 3aaHusI CIEAYIONUX TUIIOB:
1) Haiiti opToroHaibHYyI0 MPOEKIHMIO JaHHOTO BEKTOPY Ha MOMPOCTPAHCTBO.
2) HaiiTi OpTOroHaabHYIO COCTABIISIONLYIO JAHHOTO BEKTOPY Ha MOAIPOCTPAHCTBO.

KT-4 "IlpeoOpa3oBanusi eBKJIUI0BbIX NPOCTPAHCTB'
B paboty BKIIIOUEHBI 3aJaHUS THUIIA:
1) Haiitu npeoGpa3zoBaHue, CONPSKEHHOE TaHHOMY JIMHEHHOMY IpeoOpa30BaHUI0 €BKJIN0BA IPOCTPAHCTBA,
€CIIU JJaHHOE NMpeoOpazoBaHKe 33JaHO MaTpHLel iu npaBwioM. COCTaBUTh €r0 MaTpHILy.
2) IIpoBepuTh, OyneT I JaHHOE NpeoOpa30BaHUE EBKIMI0BA IPOCTPAHCTBA CaMOCONpPsKEHHBIM. Eciu Oyzer,
TO HAWTH €ro MATPHUILY.
3) Byzer nu nanHoe npeoOpa3oBaHUE €BKIINI0BA IPOCTPAHCTBA OpPTOroHaNnbHbIM. Eciiu Oynet, To HalTu ero
MaTpuIy.
4) TIpoBeputb, OyAeT U TaHHAS MaTPUIAa OPTOTOHAIBHOM.

Pa3zgen S. buiuHeiinbie 1 KBaJApaTU4HbIe (POPMBI
B sTom pa3znene naercs onpenenenue ounuHeitHon ¢Gopmbl. KBagpatuunas gpopma onpenensercs Kak 4acTHBINA
Ciy4yail CHMMETpHUYECKON OnmmHeHOM (hopmbl. PaccMaTpuBarOTCsl CBOMCTBA U CITOCOOBI 3aaHUS
KBaJpaTu4HOM popmel. JlokaszpiBaeTcs TeopeMa o MPUBEACHUM JIF000H KBaApaTHUHON (OPMBI K
KaHOHUYECKOMY U HOpMaJabHOMY BHIaM. J{71st KBaapaTuIHBIX (OpPM HAJI MOJIEM ACHCTBUTEIBHBIX YHCET
paccMaTpuBaeTCs 3aKOH HHEPIINH.

1. bununeiinbie popmbl
Haetcs onpenenenue ounmuerinon Gopmel. BBoauTcs maTpuiia OunuHeRHON HOPMBI U TPUBOAUTCS MaTPUIHAS



3anuch popmbl. PaccmarpuBarotes cummeTprudeckue OunHeHbie GOpMbI U UX KAHOHUYECKUN U HOPMAaJIbHBIN
BU/IBL.

2. KBagpaTuunbie popmbl. [lpuBenenue KpaapaTu4Hoi (pOPMbI K KAHOHUYECKOMY M
HOPMAJILHOMY BHIaM. 3aKOH MHEPUMHU AeHCTBUTEJIbHBIX KBAAPATHYHBIX (hopM
JlaeTcs onpeneneHue KBaapaTHIHOW GopMbl U ee MaTpuibl. [IpuBoIUTCS MaTpuyHas 3aMMCh KBaIPATUIHOU
dbopmel. BeiBoautes hopmyiia, cBS3bIBatONas MAaTPUIILI KBaIpaTHUHON (OPMBI B pa3HbIX Oa3ucax
(mpeoOpazoBaHKMe MaTPUIIBI KBaAPATUYHON (POPMBI IIPU HE BPOXKIAESHHOM IPeoOpa30BaHUM NEPEMEHHBIX ).
JloKa3bIBaOTCS TEOPEMBI 1) O MPUBEICHUH KBAIPATUIHON (POPMBI K KAHOHMYECKOMY U HOPMAJIBHOMY BHJIaM,
2) 3aKOH MHEPLMHU JIEHCTBUTENIbHBIX KBaJAPATUUHBIX (HOpM.

3. Iloy10:xkUTEIBHO ONPeAe/IéHHbIEe U PACaJal0IIecs] KBaJAPpaTU4YHbIe (pOPMBbI
JlaeTcs onpezienieHue MOJI0KUTEIBHO ONpeAeIeHHON KBaApaTHUHOM Gopmbl. Jl0Ka3bIBalOTCS 1Ba HEOOXOAMMBIX
U IOCTaTOYHBIX YCJIOBHS MOJIOKUTEIHHON OMPEeIEHHOCTH KBaApaTHUHOM opmbl. JlaeTcs onpeaeneHue
pacnagaromnieiicst KBaapatuaHoi popmel. JlokaspiBaeTcs HEOOXOIUMOE U IOCTATOYHOE YCIOBHS CYIIECTBOBAHHMS
JNEHCTBUTEILHON U KOMILJIEKCHOW KBaJPATHYHBIX (POPM.

HNUTOI'OBOE KOHTPOJIBHOE MEPOIIPUATHE
HToroBoe KOHTPOJIBHOE MEPONPHUATHE TPOBOIUTCS B MUCBbMEHHON (hOpMe U BKIIIOYAET BONPOCHI CIETYOLINX
TEM:

1) Panr MaTpuisl U cCTEMbI IMHEHHBIX YpaBHEHUH.

2) JIunetinbie mpeoOpa3oBaHUs JTUHEWHBIX TIPOCTPAHCTB.

3) EBKJINZIOBBI M YHUTapHBIE IPOCTPAHCTBA U UX MTPeoOpa3oBaHusl.
4) bunuHeitHpIe U KBaIpaTUIHbIE (HOPMBI.

Ka)KI[BIﬁ ouier COACPIKUT TPU TCOPCTUICCKHUX BOIIPOCA U ABA IIPAKTUUCCKUX !

1) Teopernueckuii Borpoc u3 TeMbl "PaHT MaTpuUIlbl M CHCTEMBI IMHEHHBIX ypaBHeHHU" - 10 6auios;

2) TeopeTtnueckuii Bonpoc u3 Tembl "JIuHeiiHble mpeodpazoBaHus TMHEWHBIX MpocTpaHcTB'- 10 0aos;

3) Teopetnueckuii Bompoc u3 TeMbl "EBKINAOBBI 1 YHUTapHBIE IPOCTPAHCTBA U UX MpeoOpazoanus'- 10
0aJlIoB;

4) IlpakTudeckoe 3amanue mo teme "buimHeiHbIe U KBaJgpaTHIHbIe GOopMBI" - 5 0aIIOoB;

5) IIpakTrueckoe 3agaHue 1Mo oAHOU u3 TeM 1-3 - 5 6aios.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. ®angnees M. K.,Comunckuii M. C. 3agaun mo BeICIICH anredpe:ydeOHOe mocoOue JIsl CTYJIEHTOB BY30B,

oOyyJaroruxcst mo MareMarndeckum creruanbHocTam/ /1. K. dannees, . C. Comunckuit.-CaHKT
[TerepOypr:Jlanp,2007, ISBN 978-5-8114-0427-8.-288.

2. [Nonosuukuii A. JI.Anre6pa.yueOHoe nmocoOue JUIst CTyJCHTOB MEXaHUKO-MAaTEMaTHYECKOT0 U (PU3HUECKOTO
¢daxynpTeroB : B 3 u. Y. 1, 2/4. 1. IlonoBuukuii ; @eaepanbHOe areHTCTBO 10 00pa3zoBaHuto, Ilepmckuit
rOCyJJapCTBEHHbIN YHUBEPCUTET.-2-€ u31., ctep..-Ilepmb,2010, ISBN 978-5-7944-1455-4.-2062.-bubnuorp.: c.
202

3. [Ipockypsixkos WM. B. CoopHuk 3a1a4 o JMHEHHOH anredpe:yueonoe mocobdue/N. B. TIpockypskoB.-
Mocksa:JlabopaTtopus ba3oBeix 3nanmii, 1999, ISBN 5-93208-009-4.-384.

4. Koctpukun A. 1. Beenenue B anrebpy: B 3-x u. U.2. JIuneitnas anredpa — HoBoe nzmpanne. — M.:
MITHMO, 2009. — 368 c. — ISBN 978-5-94057-454-5. — TekcT : 3JIeKTpOHHBIH // DIEKTPOHHO-
oubnuoTeunas cucrema bubnumoTex : [caifr]. https://psu.bibliotech.ru/Reader/Book/8336

5. Ly6epobumnep O. H. 3agauu u ynpakHeHUs M0 aHATUTHYECKOI reoMeTpun:yuebHoe nocodue ais By30B/O.
H. Ily6epoumnep.-Cankr-IlerepOypr:Jlans,2005, ISBN 5-8114-0475-1.-336.

6. Koctpukun A. . BBeaenue B anredpy: B 3-x 4. U.1.: OcHoBbI anredpsl — HoBoe n3nanne. — M.:
MIIHMO, 2009. — 272 c. — ISBN 978-5-94057-453-8. — TekcT : 2JIeKTpOHHBIH // DNEKTPOHHO-
oubmmoreunas cuctema bubnuoTex : [caiiT]. https://psu.bibliotech.ru/Reader/Book/8335

7. COOpHUK 3a/1a4 110 aHATUTUYECKOW TEOMETPUHU U JIMHEHHOM anredpe:y4ed. mocodue/mon. pea. FO. M.
CwmupnoBa.-U3zn. 2-e, nepepad. u goi..-M.:Jloroc,2005, ISBN 5-94010-375-8.-376.-bubauorp.: c. 371-372

8. AHamuTHYeCKas TeOMETpHUs : MPaKTHKyM. YdueOHoe nocooue / E. b. Mansimesa, A. 1O. Jlemun, JI. 1O.
®pumirep, P. 3. Xaitpynnua. — MockBa : MOCKOBCKHI TOCYJJapCTBEHHBIN CTPOUTENIbHBIN YHUBEpcUteT, DbC
ACB, 2014. — 99 c. — ISBN 978-5-7264-0826-2. — TeKcT : 37IeKTpOHHBIH // DIEKTPOHHO-ONOINOTEUHAS
cuctema [PR BOOKS : [caiit]. http://www.iprbookshop.ru/26850

JdomosHuTebHAA:

1. I'ycak, A. A. AHaiuTHYECKasi TeOMETPHS U JINHEWHast anreOpa. [Ipumepsl 1 3amaqu : yueOHoe mocodue / A.
A. I'ycak. — Munck : TerpaCucremc, 2011. — 265 ¢. — ISBN 978-985-536-229-7. — TekcT : 31€KTPOHHBIN //
OnexkrpoHHO-O0nOMHoTeuHas cucrema IPR BOOKS : [caiir]. http://www.iprbookshop.ru/28035



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypest s [ITHUY

http://www.mathnet.ru/ O0mepoccuiickuii MaTeMaTHIECKUI TTOpTal

http://window.edu.ru/ Equnoe okHO ocTymma k oOpa3oBaTeIbHBIM pecypcam

http://www.psu.ru/nauka/elektronnye-publikatsii/uchebnye-posobiya-i-metodicheskie-materialy/v-n-
pavelkin-t-m-konevskikh-analiticheskaya-geometriya-sbornik-zadach Ananurnueckas reometpusi.
COopHuK 3a1a4

http://www.psu.ru/nauka/elektronnye-publikatsii/uchebnye-posobiya-i-metodicheskie-materialy/t-m-
konevskikh-a-n-oglezneva-algebra-i-analiticheskaya-geometriya-algebra AnreOpa u ananuruyeckas
reomeTpust. Anredpa

http://www.psu.ru/nauka/elektronnye-publikatsii/uchebnye-posobiya-i-metodicheskie-materialy/v-n-
pavelkin-t-m-konevskikh-analiticheskaya-geometriya-sbornik-zadach Ananuruueckas reomeTrpusi.
COopHuK 3a/1a4.

http://www.psu.ru/nauka/elektronnye-publikatsii/uchebnye-posobiya-i-metodicheskie-materialy/t-m-
konevskikh-a-n-oglezneva-algebra-i-analiticheskaya-geometriya-algebra Anre6pa u ananmuTHueckas
reometpus. Anredpa

10. Ilepeyenb HH(pOPMALMOHHBIX TEXHOJIOT Ui, HCIOJIb3yEeMbIX IIPH OCYLIECTBJICHUH
00pa30BaTeJIbHOI0 MPOLECCA MO IMCUUILIHHE

OO0pa3oBaTenbHBIi MPOIECC 10 JUCHUILTHHE AJIrefpa ¥ aHAJMTHYeCKAas TeOMeTPHs [IPE/Ioaract
UCTIOJIb30BAHUE CIIEIYIOIIETO MPOrpaMMHOr0 o0ecredeHns: 1 H(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IOCTYTI B pexuMe on-line B DnekTpoHHyI0 6ubimoreunyio cucremy (3bC);

- IOCTYTI B 3JIEKTPOHHYIO HH(POPMALTMOHHO-00Pa30BaTEIbHON CPey YHUBEPCUTETA.

HeobOxonumoe nuiieH3noHHOE | (W) CBOOOAHO paclpocTpaHseMoe IporpaMMHoe obecriedeHue:

- MPUJIO’KEHHE TTO3BOJISIOIIECE MPOCMATPUBATh U BOCIIPOU3BOANTH MearakoHTeHT PDF-(daitnoB «Adobe Acrobat
Reader DCyx»;

- oucHbIl makeT npunoxkennit «LibreOfficey.

HpI/I OCBOCHHMU MaTCpHraia U BbIITIOJITHCHHUA SaZ[aHI/Iﬁ Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInmunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3anuy JUCTAaHIIMOHHON paObOTHI M MPOBEACHUH 3aHATUH B pEKUME OHJIAWH MOTYT
HCTIOJIb30BATHCS:

cucTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojiaepxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTALNH, ayINO0- U BUJICOKOHTEHT, a TaK K€ TECThl, IPOBEPsEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOI paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEO0XOAUMOM /ISl OCYIIEeCTBJICHHS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIINHE

JUist IEKIMOHHBIX 3aHATUN TpeOyeTcs ayJUTOpHsi, OCHAILICHHAs IPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOp, IKPaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTPAMMHBIM 00€CTIeYeHUEM, MEJIOBOH (1) WIIM MapKepHOI
JOCKOH.

Jlnist mpoBeIeHHsI TPAKTUYECKHUX 3aHATUH - ay TUTOPHS, OCHAILEHHAs! TPE3eHTAMOHHON TEXHUKOHU (TIPOEKTOp,
9KpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IIPOrpaMMHBIM 00ecIiedeHueM, MEJIOBOM (M) HIIM MapKepHOM
JOCKOH.



JIist TpyNIOBBIX (MHIMBHIYaTbHBIX ) KOHCYJIBTAIIMN - 8y IUTOPHS, OCHAIIIEHHAs! TPE3CHTAIMOHHON TEXHUKOU
(TpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUCHHEM, MEJIOBOH (1) UITH
MAapKEPHOM JOCKOM.

Jlyst mpoBeieHrsT TEKYIIEro KOHTPOJIS - ay IUTOPHS, OCHAIIIEHHAS MEJIOBOH (1) UM MapKEPHOU TOCKOM.
CamocTosiTenbHast padoTa CTYACHTOB: ayIMTOPHS, OCHAIIICHHAS KOMITBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
MOJIKITIOUEHUS K ceTH «IHTepHEeT», ¢ 00ECIICUeHHBIM JOCTYIIOM B AJICKTPOHHYIO HH()OPMAIIMOHHO-
oOpa3oBaTenbHYyI0 Cpeay YyHUBepcuTeTa, nomenienus Hayunoit oubnuorexu [ITHUY.

[Tomemenust HayuHoii onbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSATEIbHONW PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbl{ 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UnTanbHBIN 321 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 mepcoHaIbHBIMH
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUSAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYCHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantlinroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Anredpa u aHaJIUTHYECKAsI TeOMeTPUs

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Cnoco0eH npuMeHSITH (PyHIaMeHTAJbHbIE 3HAHUS, NI0JIyYeHHbIE B 00/1aCTH MATEMATHYECKUX H
(nJ1M) ecTeCTBEHHBIX HAaYK, H HCI0JIb30BAaTh UX B IPO(eCCHOHAIbHOM /1eATeJIbHOCTH

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.2 3HATD: HeynoBJierBopures
OcymecTBisier He 3HaeT ocHOBHBIEC TOHATHS TEOPUU ATeOPBI U

NEpPBUYHBII cOop U
aHaJIM3 MaTepuara,
UHTEPIPETUPYET
pa3ianuHbIe
MaTeMaTHYECKHE
0OBEKTHI

OCHOBHBIE ITOHSTHUS aJTeOpbl U
AQHAJIMTUYECKON reOMETPUH,
ONPEAEIICHUS U CBOMCTBA
MaTeMaTHYECKUX 00BEKTOB B
3TUX 00JacTAX, HOPMYyITUPOBKU
KJIFOUEBBIX YTBEPKIACHUMN, METO/IbI
UX JI0Ka3aTeJIbCTBA, BO3MOKHbBIE
cdepbl UX MPUIOKEHUH.

YMETbD:

pelarTh 3a1a4y BIYMCIUTEIBHOTO
XapakTepa B 00JaCTH aJireOpbl U
AQHAJIMTUYECKON F€OMETPHH.

BJIAJIETD:

HAaBBIKAMU PEILLICHUs
CTaHJApPTHBIX 337a4 alreOpbl U
AQHAJIMTUYECKOU N€OMETPUH.

aHAJIUTUYECKOU T€OMETPUH, OTIPEACTICHUS U
CBOICTBa MaTeMaTHYECKUX OOBEKTOB B 3TUX
00macTax, GOPMYITHPOBKH KIHOUYEBBIX
YTBEPKIACHHM, METOIbI UX JOKA3aTEIbCTBA,
BO3MOXKHBIE cpepbl X npuioxkenuil. He ymeer
pemiaTh 3aJja4i BRIYUCITUTEIHLHOTO XapaKkTepa B
obnactu aireOphl ¥ aHATUTUIECKOU
reomeTpun. He BrnajzieeT HaBbIKaMu pPEIICHUS
CTaHJIAPTHBIX 3a/1a4 anreOpbl U AaHATUTHYECKON
T€OMETPHUH.

YaoBaerBopuTeabH
Nwmeet He mosHbIE TIPEICTABICHUS 00
OCHOBHBIX TIOHATHUSAX TEOPUU ANTeOPHI U
AHATUTUYECKON reOMEeTpHUH, ONIPEACIICHUSIX U
CBOMCTBAaX MaTEeMAaTHYECKUX OOBEKTOB B ITHX
o0nacTax, GopMyITUPOBKaX KIFOUYEBBIX
YTBEPKICHHM, METO/IaX UX JI0Ka3aTeIbCTBA,
BO3MOXHBIX chep ux mpunoxxkenuit. Cinado
yYMEET pelIaTh 3aJ1a4y BHIYUCIUTEIILHOTO
XapakTepa B 0071aCTH anreOpbl 1
aHAJIMTUYECKON reomeTpun. YacTUYHO BiajeeT
HaBBIKAMH PEIICHUS CTaHIAPTHBIX 3a7a4
anreOpsl ¥ aHATUTHYECKON TeOMETPHH.

Xopouo

CdopmupoBaHHbIe, HO COJEpKaAIINE OTAEIbHbIE
po0ebl MpecTaBIeHUsT 00 OCHOBHBIX
MOHATHUAX ANTreOphl U AHATUTHIECKOMN
T€OMETPUHU, OTIPEJICTICHUSX U CBOMCTBAX
MaTEeMaTHYECKUX OOBEKTOB B ATUX 00JACTSIX,
(hopMyJIUPOBKaX KIIFOUEBBIX YTBEPKICHUH,
METOJIaX UX JI0Ka3aTeIbCTBA, BOSMOXKHBIX cep
UX IpUII0KEeHHUI. XOpollIo yMeeT penaTh
3aJla4¥ BHIYMCIUTEILHOTO XapakTepa B 001acTu
anreOphl ¥ AHATUTUYECKON TEOMETPHH.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
JlocTaTOYHO XOpPOIIIO BIIAJeeT HABBIKAMU
pelIeHrs CTaHAAPTHBIX 33/1a4 alreOpsl U
aHAJIUTUYECKOU T€OMETPHUH.

OT1an4yHO
OT/IUYHO 3HAET OCHOBHBIC MTOHATHS TEOPUU
anreOpbl U AaHATUTUYECKOM T€OMETPHH,
OTIpe/IeTICHUS] M CBOMCTBA MAaTEMAaTUYECKUX
O00BEKTOB B 3TUX 00JIACTAX, (HOPMYITHPOBKU
KIJTFOUEBBIX YTBEPKIECHUN, METOIBI UX
JI0Ka3aTelIbCTBa, BO3MOXKHBIE C(hephbl UX
npuioxxeHuid. CBoOOOAHO pemraeT 3a1a9n
BBIYMCIIMTEIILHOTO XapakTepa B 00J1acTH
anreOpsl ¥ aHATUTHYECKON T€OMETPHH.
CBoOOAHO BiafeeT HaBBIKAMH PEIICHUS
CTaHAAPTHBIX 3a7a4 aareOpbl U aHATUTUYECKOM
T€OMETPHUH.

OIIK.1.1

[Tpumensier 6a3oBbIe
MIOHATHS, OCHOBHYIO
TEPMUHOJIOTHIO U 3HAHUS
OCHOBHBIX MOJIOKEHUN U
KOHLIENIUH B 001acTH
MaTeMaTH4eCcKuX 1
€CTECTBEHHBIX HAyK

3HATD: ocHOBHEIE ITOHATHS,
KOHIICTIIINH, Pe3yIbTaThl, 3a0a91
U METOJIbI aIreOphl U
AHATUTUYECKON TEOMETPHH.

YMETh: pemiats cTangapTHbIE
3a/1a4M anreOpsl U
AHAJIUTHYECKON T€OMETPUH.

BJIAZIETD: naBbikamu pelieHus
3a/1a4 anreOpbl ¥ aHATUTHIECKOM
TeOMETPHH.

HeynoBiierBopuren
He 3HaeT ocHOBHBIE OHATHSA, KOHIETIIUH,
pe3yJIbTaThl, 33JJa4l U METO/IbI aIreOpbl U
aHanuTu4eckou reomerpun. He ymeer pemars
CTaHJIapPTHBIE 3a7a4u aJIreOpsl U
aHanuTU4ecKoi reomerpun. He Baneer
HaBBIKAMU PEIICHUS 3a/1a4 aareOpsl U
aHAJINTUYECKON T'€OMETPHUH.

YaoBaerBopuTeabH
Hwmeet He MoJIHBIE TIPEACTABICHUS 00
OCHOBHBIX IIOHATHAX, KOHLIETILIUSAX,
pe3yiabTarax, 3ajadax 1 MeToax ajireOpsl 1
aHanmuTH4yeckoit reomerpun. Ciabo ymeer
pemaTh CTaHapTHBIE 334a4K aareopsl U
aHAJINTUYECKON reoMeTpun. YaCTUYHO BlIaJieeT
HaBBIKAMU PELICHUS 3a/1a4 aareopsl U
AHAJIMTUYECKON T€OMETPHHU.

Xopomuo
CdopMmupoBaHHbIe, HO COJIEpXKAILUE OT/AEIbHbIE
po0esbl MpeACTaBIeHUs! 00 OCHOBHBIX
MOHATHAX, KOHLIETIIHAX, Pe3yNIbTaTax, 3a1adax
U METOJIaX anreOpsl M aHAIUTUYECKOM
reOMETpHUH. XOPOLIO YMEET PEIIaTh
CTaHJIapPTHBIE 3a7a4u aJIreOpsl U
AHAJIMTUYECKON reomeTpu. /JJoctaTouHo
XOpOILIO BIAJCET HABBIKAMU PEIICHMS 3a1a4
anreOpbl, AaHATUTHYECKON T€OMETPHH.

OT1au4HO




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
OTIUYHO 3HAET OCHOBHBIE TTOHSITHS,
KOHLICTILINY, Pe3YJIbTaThl, 3a/1a4l U METO/IbI
anreOphl ¥ AHATUTUYECKONW TEOMETPHH.
CB0OOHO yMEET pemiaTh CTaHIAPTHHIC 33/1a41
anreOpsl ¥ aHATUTHYIECKON T€OMETPHH.
CB0oOOAHO BIIajieeT HAaBBIKAMH PEIICHUS
3a/1a4 anreOpsl ¥ aHATUTHIECKON T€OMETPHH.

OIIK.1.3

Ucnonp3yer
MPAKTUYECKUIN OTIBIT
pELIECHHS CTaHIaPTHBIX
MaTeMaTUYECKUX 3a]1a4

3HATD:

OCHOBHBIE MOHSATHS, KOHIICTIIINH,
pe3yabTaThl, 331a41 U METO/IbI
anreOpbl U aHATTUTUYECKON
TEOMETPUH.

YMETh:

IPUMEHATH MaTEMaTUYECKHE
METO/IbI ¥ MOJIENH K aHAJIU3Y
areOpanyeckux u
TEOMETPUYECKHX 3a4a4 I UX
ONMCAaHUA U IOHUMAaHUs, YMETh
IPUMEHATH METOJIbI aJareOphl U
AQHAJIUTUYECKON r€OMETPUH U
pelaTh 3a1a4y U3 pa3aeioB
MaTEMaTHYECKOT0 aHAIIN3A.

BJIAJIETD:

HABBIKAMU PEIICHUS 3a/1a4
anreOpbl U aHATTUTUYECKOM
TEOMETPHH.

HeynosierBopure
He 3HaeT oCHOBHBIE OHSATHS, KOHIIEIIUH,
PE3yNIbTAThI, 33]Ja4l U METO/II aIreOphl U
aHanuTUYeCcKOM reomeTpun. He ymeer
MIPUMEHATh MATEMATHYECKUE METOIBI M MOJIEIN
K aHAJIN3Y anreOpandecKux U TeOMETPUICCKUX
3a/1a4 JJIg UX OMHMCAHUS U TTIOHUMaHUs, YMETh
MIPUMEHSATh METO/IbI aJTeOphl U AHATUTUYECKOM
rE€OMETPUHU U pelaTh 3a1a4u U3 pa3/ieoB
MareMaTruuyeckoro ananusa. He Biageer
HABBIKAMU PEUICHHUS 3a/1a4 aJreOpsl U
AHAJIMTUYECKON TEOMETPUMU.

YaoBaerBopuTeabH
Nwmeet He mosHbIE TTPEICTABICHUS 00
OCHOBHBIX TOHSTHUSX, KOHIICTIIIUSX,
pe3ynbTaTtax, 3aJa4ax ¥ MeTOAax alreOpsl U
aHanutudeckor reometpun. Cnabo ymeer
MPUMEHATh MATEMATUUYECKUE METOJIbI U MOJIEIN
K aHaJIHU3y aaredpanyecKux U TeOMeTPUUECKUX
3a]1a4 JUIsl UX OMKCAHUS ¥ IOHUMaHUs, c1abo
yMEeT NPUMEHATh METObI AJIreOphI U
AHAJIMTUYECKON T€OMETPHUH U peliaTh 3aJa4u U3
pa3aesioB MaTeEMaTUYECKOTO aHaIU3a.
YacTudHO BiaJiceT HABBIKAMU PEIICHMS 3a7a49
MaTEeMaTHYECKOT0 aHaJIn3a.

Xopouo
CdopmupoBaHHbIe, HO COJEpKaIINE OTAEIbHbIE
po0ebl MpeCcTaBICHUsI 00 OCHOBHBIX
MOHSTHUAX, KOHIETIUAX, pe3yJIbTaTax, 3a1adax
Y METO/IaX alnreOpbl U aHATUTHYECKOM
T€OMETPUHU, XOPOIIIO YMEET MPUMEHSITh
MaTeMaTUYECKUE METOJIbI U MOJIEIH K aHATHU3Y
anreOpanvecKix U TeOMETPUIECKUX 3a1ay JIst
MX OMHCAHMS U IOHUMAHMS, YMETh IPUMEHSATH
METO/IbI anreOphl U AaHATUTHYECKON reOMEeTpUU
U pellaTh 3a1a4u U3 pa3iesioB
MaTeMaThu4ecKkoro aHanusa. /Jlocrarouna




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
Xopomuo

XOPOIIIO BIAJCET HABBIKAMU BBIUYUCIICHUS,
pelIeHus 3aa4 anreOpbl ¥ aHaTUTHYECKOM
TE€OMETPHH.

OT1an4yHO
OT/IMYHO 3HAaeT OCHOBHBIE IOHATHS,
KOHIEMINH, Pe3yIbTaThl, 33]]a41 U METOIbI
anreOphl ¥ AHATUTUYECKONW TEOMETPHH.
CB0OOOHO MPUMEHSIET MaTEMaTHIECKHE
METObI U MOJICNIH K aHAJIN3Y aareOpandecKux u
T€OMETPUUYECKHX 3a/1a4 JJI UX OTHCAHUS U
MMOHUMAaHUs, YMEET MIPUMEHSITh METOIbI
anreOpsl ¥ aHATUTHIECKON T€OMETPUH 1
pelIaTh 3aa4d U3 pa3eiioB MaTeMaTHIECKOTO
ananus3a. CBOOOIHO BiIafeeT HaBLIKAMU
pelIeHus 3319 anreOphl ¥ aHATUTHIECKOM
TCOMETPHH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : CYOC +

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH © 3a4eT

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlK ONPEENSIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX

MEPONPHUITUSX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO TIEpUO/Ia.
MakcuMajbHOe KoJIu4ecTBo 0ayioB : 100

KonBeprauusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 1o 100

«xopomo» - ot 61 mo 80

«YJOBJIETBOPUTEJbHO» - OT 44 10 60
«HeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 44 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHoii KOHTPOJIb BXOJIHOU KOHTPOJIb Crno)xeHre BEKTOPOB. Y MHOXKEHHE BEKTOpa

BxoaHoe TectupoBanue

Ha JIeCcTBUTENBbHOE YKcio. CKalspHOe
Ipou3BesieHne BeKTopoB. CBOMCTBA
TPEYrOJIbHUKOB U NapaJlJIeIOrPaMMOB.
[Ipu3Haky nmapajuieabHOCTH U
NEPIEHIUKYJIIPHOCTU IPSIMBIX HA
wiockocty. [Ipu3sHaky napamieabHOCTH U
NEPIEHIUKYJIAPHOCTH INIOCKOCTEN.
IIpu3Haky nmapajuieaIbHOCTH U
NEPIEHIUKYIJIAPHOCTH IPSIMON U
IJIOCKOCTH.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[TpumensieT 6a30BbIC TOHATHS,
OCHOBHYIO TEPMHHOJIOTHIO U
3HaHMS OCHOBHBIX MOJOXKEHUN U
KOHIIEIMI B 00J1aCcTH
MaTeMaTHYECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Vcnonb3yeT NpakTHYECKUI OTBIT
peleHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue OOBEKTHI

KT-2 "KommiekcHbie yncina.
Meron I'aycca. Oneparuu
HaJ MaTpHUIIAMH.
Ompenenurennu"
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

JlecTBUS ¢ KOMIIEKCHBIMU YHCIIAMH.
Omneparuu HaJ MaTPUIIAMH.

DreMeHTapHbIe TPeoOpa3oBaHHs
Mmatpullsl. Haxoxaenne oOpaTHon

Matpulsl.Perienne MaTpuyHbIX
ypaBHeHul. [IpuBenenne maTpuibt

CHUCTEMBI JINHEWHBIX YPaBHEHUH K
TPEYroJbHOMY BUAY WIH BUAY TPANEINH.
YcioBus pa3pelIinMOCTH CUCTEMBI
JIMHEWHBIX YpaBHEHUN. 3aITUCh CUCTEMBI

ypaBHEHUH 0 MPeoOpa30BaHHOM
Matpule. Haxoxxaenue obero pemeHus

cUCTeMbI ypaBHeHUH. Onpenenenue u
CBOMCTBA onpeenuTess. Berunuciaenue

OmpeIeNTUTelNIeH JTI000T0 MOpsaKa C
UCTIOJIb30BaHUEM UX CBOMCTB. Pemenue

CHUCTEM JIMHEHHBIX YpPaBHEHUM 1O
dbopmynam Kpamepa, merogom "aycca u
MaTPUYHBIM METOJIOM.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

[TpumensieT 6a30BbIC TOHATHS,
OCHOBHYIO TEPMHHOJIOTHIO U
3HaHMS OCHOBHBIX MOJOXKEHUN U
KOHIIEIMI B 00J1aCcTH
MaTeMaTHYECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Vcnonb3yeT NpakTHYECKUI OTBIT
peleHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue OOBEKTHI

KT-3 "JIuneiinbie
MPOCTPAHCTBA. DJIEMEHTHI
BEKTOPHOH anreopsr”
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

OnpeneneHne TMHEHHOTO MPOCTPAHCTBA.
JIvHeiHas 3aBUCUMOCTh M HE3aBUCUMOCTh
CUCTEMBI BEKTOpOB. ba3uc nuHeitHoro
npocTtpaHcTBa. KoopinHaTel BEKTOpA.
Martpuna nepexoaa. CBa3p KOOpIUHAT
BEKTOpa B pa3HbIX 0a3ucax. [leficTBus c
BEKTOpaMHU B KOOpANHaTax. JInHeliHbIe
MIOANPOCTpaHCTBA. JInHEHOe
MIPOCTPAHCTBO F€OMETPUUYECKUX BEKTOPOB.
KosnmnHueapHbie 1 KOMIUTaHAPHBIE BEKTOPHI.
ba3zucel Bo MHOXeECTBE BCex
F€OMETPUYECKUX BEKTOPOB, BO
MHOXECTBAX KOJUIMHEAPHBIX U
KOMIUIaHAapHBIX BEKTOPOB. [Ipoekuus
BEKTOpa Ha 0Cb. CKAIIPHOE MPOU3BEACHUE
r€OMETPUYECKUX BEKTOPOB. [Ipumenenune
CKQJIIPHOTO ITPOU3BEJICHNUS K PEIICHUIO
3aaa4. BekTropHOe npousBeaeHue
BEKTOPOB, €TI0 CBOMCTBA, CIIOCOObI
BBIYMCIICHHS] U IPUMEHEHUE K PELICHUIO
3ana4. CMeIaHHOE POU3BEACHUE
BEKTOPOB, €r0 CBOMCTBA, CIIOCOOBI
BBIYMCIICHHUS], IPUMEHEHHE K PEIICHUIO
3aaad4.

OIIK.1.1

[Ipumensier 6a30BbIE TIOHSTHS,
OCHOBHYIO TEPMHUHOJIOTHUIO 1
3HAHUS OCHOBHBIX ITOJIOXKCHUH U
KOHIICHIIUHA B 00JIaCTH
MaTEeMaTUYCCKHUX M €CTCCTBCHHEIX
HayK

OIIK.1.3

Hcnosnb3yeT npakTU4ECKUM OTIBIT
pelieHus: CTaHAAPTHBIX
MaTEeMaTUYCCKUX 3a]a4

OIIK.1.2

Ocy1iecTBISIET IEPBUYHBIN COOp U
aHaJu3 MaTepuana,
MHTEPNPETUPYET PA3IUIHBIC
MaTeMaTU4eCKue OObEKTEI

KT-4 "IIpsimast Ha
IJIOCKOCTH. Y paBHEHHUE
mockocTH. [Ipsmas u
IJIOCKOCTh B IPOCTpaHCTBE".
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

Pasnuunble BUbI ypaBHEHHN ITPSAMON Ha
IJIOCKOCTH, MPSIMOM B IPOCTPAHCTBE,
ypaBHEHUH IJI0CKOCTU. B3anmHuoe
PacCIION0KEHUE MPSAMBIX HA IUNIOCKOCTH,
YIoJI MEXKy PSIMBIMU, PACCTOSTHUE OT
TOYKH J10 NpsAMON. B3aumHoe

PacCIIONI0KEHUE IIOCKOCTEM, YTOJI MEXKILY
IJTIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0
IJIOCKOCTH. B3auMHOe pacrnonoxenue
MPSMOM U TUIOCKOCTH B MPOCTPAHCTBE.




Komnerenuus Meponpusitue

KonTposnpyemble 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK.1.1 HUTOT'OBOE KommekcHsie uncna. Onpenenurenu.
[TpumenseT 6a30BbIe NOHATHS, KOHTPOJIBHOE Martpuisl u nevictBusi ¢ HUMU. OOpartHas
OCHOBHYIO TEPMUHOJIOTUIO U MEPOITPUATUE Marpuiia. JINHeHHbIe TPOCTPaHCTBA:
3HAHHs OCHOBHBIX TOJIOKCHAN ¥ | ITOroBoe KOHTPOJILHOE OIpeJIeJICHUE U CBOMCTBA. JIMHeHas
KOHIICTILHii B 00J1aCTH MeponpusTHe 3aBUCHUMOCTh U HE3aBUCUMOCTb BEKTOPOB.
MaTEeMaTUYECKUX U €CTECTBEHHBIX Basuc JIMHEHHOTO IPOCTPAHCTEa,
HayK KOOPMHATHI BEKTOpa. Marpuia rnepexoa,
OIIK.1.3

Hcnonb3yeT NpakTHYECKUI OTBIT
peleH s CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NEpBUYHBINA cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue OOBEKTHI

CBA3b KOOPJIMHAT BEKTOPA B Pa3HbIX
6aszucax. JlelicTBUS C TeOMETPUIECKUMU
BekTopamu. CKaJipHOE NTPOU3BEACHUE
reOMEeTPUYECKUX BEKTOPOB. AQPUHHBIE U
IPSMOYTOJIbHbIE KOOPIMHATHI TOYEK.
AddunHBIC 1 METpUUYECKHE 3aa9H.
Pa3nuuHble ypaBHEHMS IPSIMOU Ha
MI0CKOCTH. A HUHHBIE U METPUIECKHE
3aJ]auu Ha IPSMbIE Ha IJIOCKOCTH.
Paznuynble ypaBHEHHS NPSIMOI U
IUIOCKOCTH B pOCTpaHCcTBe. ADPUHHbBIE U
METpUYECKHUE 3a7aul Ha MPSAMYIO U
IUIOCKOCTh B IIPOCTPAHCTBE.

Crnenudukanusi MeponpuATHI TEKyIIero KOHTPOJIA

BXOJHOM KOHTPOJIb

[IponoKUTENBHOCTE TPOBEICHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca

YcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MaxkcruManbHbIi 0aJu1, BEICTABIIIEMBbII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0

[Ipoxonnoii 6am: 0

IToxka3aTeiu oneHUBaHUS Baaasl
3HAE€T OCHOBHBIE YTBEPKIAEHUS U TEOPEMBI INIAHUMETPUU U CTEPEOMETPUH LIKOJIBHOTO Kypca 40
TEOMETPHH.
3HAE€T OCHOBHBIE T€OMETPUYECKHE (DUTYPHI Ha TNTIOCKOCTH U B IPOCTPAHCTBE. Y MEET MOCTPOUTH 30
4epTEX U OMPEACITUTh HEOOXOMMBIE TTapaMeTPhl (PUTYPHI: TUIOIIATH, BBICOTHI, DAY ChI
BMUCAHHOW U ONMKMCAaHHON OKPYKHOCTH, CBOMCTBA CPEAHEN JTUHUM.
3HAET OCHOBHBIE YTBEPKICHUS U TEOPEMBI IIKOJILHOTO Kypca ajreopsl. Y MEeT MpOU3BOIUTh 30
anreOpanveckre mpeoOpa3oBaHus M peliaTh YpaBHEHUS

KT-2 "Komnexkchsbie unciaa. Meroa I'aycca. Onepanun Haxg marpunamu. Onpegeanrenn'

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeIeHUS MEPONIPUATHUSA: B YACHI CAMOCTOATEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 20

ITpoxonnoii 6asmn: 9




Iloka3aTey OLEHUBAHUSA

Bajaasl

Pemenue Bcex 3aa4 pasjcia MnmpaBUJIbHOC, IMOJHOC, 000CHOBaH Kaﬁ(ﬂblﬁ mIar pelIcHu.

20

YMeeT npeAcTaBIATh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHUYECKON (hOpMeE U BBITTOIHATH JIIOOBIE
olepalyy HaJl KOMIIJIEKCHBIMH YUCIIaMH B TPUTOHOMETPUYECKOH U anredpandeckoit popmax,
yMeeT NMPOU3BOAUTE ONEpaLlMU HaJl MATPHUIIAMU JII0O00H Pa3sMEpHOCTH, YMEET peliaTh CUCTEMbI

JMHEHHBIX YpaBHEHUH JH000T0 Yuciia ypaBHEHUH 1 11000ro0 yrcia Heu3BecTHHIX. [Ipu pemennn

3a/1a4 JOIyCKalTCs apu(pMeTHyecKre OMuOKH, pelIeHre HeOCTATOYHO 0OOCHOBAHO U SBIISICTCS
HETIOTHBIM.

15

YMmeeT npeAcTaBisTh KOMIUIEKCHOE YHUCIIO B TPUTOHOMETPUYECKOM (popMe U BBITIOJIHATH
olepaly YMHOKEHUS, IEJICHNUS U BO3BEJICHUS B 1IEJIYI0 CTENIEHb HaJl KOMIIJIEKCHBIMH YMCIIaMHU B
TPUTOHOMETPHUUECKOH opMe, IPUMEHSIET pa3IUUHbIE METObl BEIUMCIICHUS OIPEACIUTENEH 10

3ro nopska, yMeeT NpOU3BOAUTH ONEPalli HaJ KBAJAPATHBIMU U IPSIMOYTOJIbHBIMU
MaTpULIaMH{, YMEET pelllaTh CUCTEMBbI JINHEHHBIX YpaBHEHUH JII000r0 Yuciia ypaBHEHUH U JII000T0

YHCJia HCU3BCCTHHBIX U 3allMChIBATh O6HIG€ pemCHUcC.

YMeeT BBIOIHATH ONepaliy HaJ KOMIUIEKCHBIMU YHCIaMU TOJIBKO B anreOpandeckoit popme,
MO’KET BBIUUCIIUTH ONPEAEINUTEND TOIBKO 2I0 U 310 NOPAIKOB, yMEET IPOU3BOJUTH ONlEpaLvU
Ha/l KBaJJpaTHBIMU MAaTPHULIAMHU, MOXKET PELIUTh CUCTEMY JBYX (TpEX) ypaBHEHUH ¢ ABYMS (Tpems)

HEU3BECTHBIMH, UMEIOIIYIO TOJILKO EUHCTBEHHOE PEIICHUE OJHUM U3 TPEX CIIOCOOOB:
MaTpUYHBIM MeTOA0M, MeTofoM ["aycca mnm metomom Kpamepa.

Perienue moaHoCThIO HCBCPHO

KT-3 "JIuHeiHble IPOCTPAHCTBA. DJIEMEHThI BEKTOPHOH ajreopsnl"

[TpoaomKUTETEHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThI
MakcumanbHBIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOYHOM aTTeCTaluu: 25
[Tpoxoxnoii 6amr: 11

Iloka3aTey OLEHUBAHUA

Baaasl

3HaeT Bce ONpEAEIEHUS, TEOPEMBI, IPUMEPHI IMHENHBIX IPOCTPAHCTB. Y MEET ONPEEIINTD,
SABJISIETCS I MHOXKECTBO BEKTOPOB JINHEWHBIM IIPOCTPAHCTBOM M KaKOBA €r0 Pa3MEPHOCTh, YMEET
HaXOJUTh 0a3UC 3TOTO MPOCTPAHCTBA. 3HACT ONPEACICHUS CKAISIPHOTO, BEKTOPHOT'O U
CMEIIAHHOTO MPOU3BECHUI BEKTOPOB, UX alredpandeckue U reOMeTpUUeCcKUe CBOICTBA U yMEeT
IIPUMEHSATH OTU IIPOU3BEICHUS K PEILICHUIO PA3JIMYHbIX METPUUECKUX 3ana4. /laércs noaHoe
000CHOBaHUE peLlIeHUs, TOTYUYEeH IPaBUIbHBII OTBET.

25

3HaeT Bce ONpEAEICHUS, TEOPEMBI, IPUMEPHI IMHENHBIX IPOCTPAHCTB. Y MEET ONPEEIINTD,
SBJISIETCS I MHOXKECTBO BEKTOPOB JINHEWHBIM IIPOCTPAHCTBOM M KaKOBA €r0 Pa3MEPHOCTh, YMEET
HaXOJIUTh 0a3UC 3TOTO MPOCTPAHCTBA. 3HACT ONPEACICHUS CKATSIPHOTO, BEKTOPHOT'O U
CMEIIAHHOTO MPOU3BEICHUI BEKTOPOB, UX alIredpandeckue U reOMEeTpUUECcKUe CBOIICTBA U yMEET
IIPUMEHSATD OTU IIPOU3BEICHU K PEILICHUIO PA3JIMYHbIX METPUUECKUX 3ana4. IIpu pemennn 3anau
JIOTIYIIEHBI apupMETHUECKHE OIUOKH, TPUBOSIINE K HETIPABUILHOMY OTBETY, HEKOTOPbIE 11T
peleHus 3a1a4 HeI0CTaTOYHO OOOCHOBAHBI.

20

YmMmeer OIPCACIINTD, ABJISICTCA JIU MHOXKECTBO BEKTOPOB JIMHEHHBIM MMPOCTPAHCTBOM, HO
PasMCPHOCTL U basuc IpOCTPAaHCTBA OIIPCACINTb HC MOXKCT. 3Haer ONpCaACIICHUA CKAJIAPHOTO,

11




BGKTOpHOFO 1 CMCIIaHHOI'O HpOI/I3BeZ[€HI/II71 BeKTOpOB, YMeeT HpI/IMCHﬂTB 9THU HpOI/I3B€IIeHI/I$I K
PEIICHUIO 3a/1a4 TOJIBKO B MPSIMOYTOJILHO JIEKapTOBOM cucTteMe koopauHar. [Ipu pemennn 3a1aq
JOIyIIEHBI apu(pMeTHUYEeCKHEe OUIHMOKH, TPUBOIAIINE K HEPABUIBHOMY OTBETY, IIPU PELICHUN
3a1a4 HET [TOJIHOIO OOOCHOBAHMUS IEHCTBUIA.

Pemmenne abCoMOTHO HEBEPHO. 0

KT-4 "IIpsaMmas Ha IUIOCKOCTH. Y paBHeHHe TUI0cKOCTH. [IpsiMas ¥ mi1ocKOCTH B MpocTpaHcTBe' .

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTecTalluu: 2 yaca
YcnoBus mpoBeeHUSI MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThl
MakcumanbHBIH 0ajl, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTectanuu: 15
[TpoxomHoii 6amt: 6.5

Iloka3atesn oneHNBAHUS banasl

Mo:xeT HaliTh ypaBHEHHE IIPSIMOM Ha INIOCKOCTH, YPaBHEHUE IIPSIMOM B IIPOCTPAHCTBE, 15
YPaBHEHHE IUIOCKOCTH IO Pa3JIUYHbBIM YCIOBHAM 3a[JaHUs; BUIUT CBSI3b MEXY Pa3IMYHBIMU
bopmynaMu 3a1aHUS PSAMBIX (IUIOCKOCTEH) M MOXKET epeiT OT 0THOTo croco0a 3a1aHust
pAMOM (INIOCKOCTH)K IPYTOMY JIPOBOJUT UCCIIEI0OBAaHUE B3aUMHOI'O PACIIOIOKEHHS IBYX

MPSIMBIX, TIPSIMOM M TUIOCKOCTH, BYX IJIOCKOCTEH. OOOCHOBBIBAET KaXK/IBIM IIAT PEIICHUS 3a/1a9n

U TIOJTy4aeT abCOIIOTHO MPaBUIIbHBII OTBET.

MozkeT HaliTh ypaBHEHHE IIPSIMOM Ha INIOCKOCTH, YPaBHEHUE NIPSIMOM B IIPOCTPAHCTBE, 6.5
YpaBHEHUE MJIOCKOCTH IO Pa3IMYHbIM YCIOBHSIM 33JIJaHUS; HE BCETJa BUIUT CBA3b MEKIY
pasnu4YHbIMH (popMyTIaMH 3aJaHUs IPSIMBIX (IJIOCKOCTEH) U HE MOXKET MEepeTH 0T OJTHOrO
crioco0a 3a1aHust MPSAMOH (TIJIOCKOCTH) K IPYTOMY; IPOBOJUT UCCIIEIOBAHUE B3aMMHOTO
pAacIoyioKeHUs! IBYX NMPSAMBIX (ABYX IUIOCKOCTEI) B Cilydae, KOrJa OHH 33Jat0TCs OIMHAKOBBIMHU
ycioBussMU. OOOCHOBBIBAET HE KAXKIBIN IIar peLICHUs 3a1a4H, X0/ PEIlICHUsI BEPHBIN, MOTYT

OBbITh TONYIIEHBI apu(PMETHIECKUE OLUTHOKH.

pelieHye abCoII0THO HEBEPHO 0

HUTOT'OBOE KOHTPOJIBHOE MEPOITPUATHUE

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus TpoOBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHbIH 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanuu: 40
[Tpoxoxnoii 6amr: 17

Iloka3atesn oneHNBAHUS banasl

Tect Bmouaet 21 3anady, u3 HUX 19 - npakTHUECKUX 3aJaHKs U 2 - TEOPETUYECKUX 3aJaHusl. 40
3aanus ¢ BBIOOPOM OJHOTO IPABHJILHOTO OTBETA U3 MpeIokeHHbIX. Kaxioe npakTuueckoe
3aJlaHKe OLIEHUBAeTCs B 2 6ajia, TeOpeTUYeCcKHe 3aJaHus olleHnBatoTcs B 1 Oam. Pemienst Bce
3aJJaHus TecTa.

Tect Bmouaet 21 3anady, u3 HuX 19 - npakTHYeCKUX 3aaHusl U 2 - TEOPETUUECKUX 3aJaHUsl. 17
3aanus ¢ BBIOOPOM OJHOIO IPABUJILHOTO OTBETA U3 MpeiokeHHbIX. Kaxioe npakTuueckoe
3aJaHMe OlleHUBaeTcs B 2 6ajuia, TeOpeTHUECKUe 3a/laHus olleHuBatoTcs B 1 O6ast. Pemenst 8
NPaKTUYECKUX 3a/1a4 TeCTa U | 3a7jaHne TEOPETHYECKOE.

Tect Bimouaet 21 3anauy, u3 HuX 19 - npakTHUecKuX 3aaHusl U 2 - TEOPETUUECKUX 3aJaHUsl. 0




3amaHus ¢ BBIOOPOM OJJHOTO MPABHIIBHOTO OTBETA U3 MpeAsioKeHHBIX. Kaxioe mpakTudeckoe
3aJlaHKEe OIEHUBAETCs B 2 0ajuia, TeOpeTUYECKHe 3adaHus orieHuBatoTcs B 1 6amr. He pemeno vu

OJHOH 3a1a4H.

Bupa MeponpusiTusi NPOMeKyTOYHOM aTTecTALMHU : DK3aMEH
Crnioco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTrTecTanuy : OLEHKa 10 JUCLUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAllUU OIPEIEIIAETCSl HA OCHOBE 0aJIOB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX

MCPONPUATUAX, TPOBOAUMBIX B TCY

CHHUC yqe6Hor0 nepuonaa.

MaxkcumajbHOe KoJu4ecTBo 0ayioB : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«otau4Ho» - oT 81 no 100
«xopowmo» - ot 61 1o 80
«YAOBJIETBOPUTEIBHO» - OT 50 110

60

«HEY/I0BJIETBOPHUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
(mHAUKaTOP) TeKYILIero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 KT-1 "Jluauu u VYpaBHEHHUSI 3IUIUIICA, TUIIEPOOIIBI U

[Ipumensier 6a30BbIE TOHSTHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX ITOJIOXKCHUHN U
KOHIIEHIINHA B 00/1aCTH
MaTEeMaTUYCCKHUX M €CTCCTBCHHEIX
HayK

OIIK.1.3

Hcnonb3yeT npakTU4eCKU OTIBIT
pelIeHHs CTaHIaPTHBIX
MaTeMaTHYEeCKHUX 3aa4

OIIK.1.2

OcymiecTBsIET IEPBUYHBIN COOp U
aHaju3 MaTepuana,
MHTEPIPETUPYET PA3IUUYHBIC
MaTeMaTU4eCKue 0ObEKThI

MOBEPXHOCTH 2-T0 nopsaka"
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTiue

napaboIIbl B IPSIMOYTOJIBHON CHCTEME
KOOpJAUHAT U B HOJISIpHOfI CUCTEMEC
koopauHaT. OCHOBHBIC CBOMCTBA AJLIHIICA,
TUIepOOIIBl U Tapa0oIIbl. YTIPOIICHHE
ypaBHEHHsI JIMHUU BTOPOTO TOPSIJIKA TIPU
peoOpa3o0BaHNU MPSIMOYTOJIBHBIX
koopauHaT. KaHoHHYecKre ypaBHEHHUS
MOBEPXHOCTEH BTOPOTO MOPSIIKA.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 KOJUIOKBHUYM no teme Kanonnueckue ypaBHEeHUS JJUIHIICA,

[TpumensieT 6a30BbIC TOHATHS,
OCHOBHYIO TEPMHHOJIOTHIO U
3HaHMS OCHOBHBIX MOJOXKEHUN U
KOHIIEIMI B 00J1aCcTH
MaTeMaTHYECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Vcnonb3yeT NpakTHYECKUI OTBIT
peleHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTu4ecKue OOBEKTHI

"JIMHUM U TOBEPXHOCTHU
BTOpOTO nopsijaka"
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

rurnepOoisl U mapabosnsl. CBoiicTBa
AJUIATICA, TUTIEPOOITBI U TTapadOoJIbI.
YpaBHEHUS 3JUIMIICA, TUTIEPOOIIBI U
napabosibl B CHEUAIbHON cUcTeEMe
NOJIIpHBIX KoopauHart. IIpeobpazoBanue
YpaBHEHMsI JIMHUU BTOPOT'O MOPSIKA,
3a/IaHHOM B NIPSIMOYTOJIbHOM CHCTEME
KOOpJIMHAT MyTEM IOBOPOTA U NIEPEHOCA
cucteMbl koopanHat. Knaccuduxanus
JIMHUN BTOPOTO MOPSIJIKA.
[unuHaprYecKue U KOHUYECKHE
noBepxHocTH. [IoBEpXHOCTH BpallleHHs.
IToBepxHOCTH BTOPOTO MOPSAAKA.
HccnenoBanue (GopMbl IOBEPXHOCTH
MeToA0M ceueHul. IIpsmonnHelinsie
00pa3yroIire MOBEPXHOCTH.

OIIK.1.1

[Tpumensier 6a30BbIC TOHSTHSI,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX MOJIOXKEHUN U
KOHIICTIIUiT B 001acTH
MaTeMaTHYECKUX U €CTECTBEHHBIX
HayK

OIIK.1.3

Hcnonb3yeT npakTUYECKU OTIBIT
peIIeHHsSI CTaHIAPTHBIX
MaTeMaTHYECKHX 3a7a4

OIIK.1.2

Ocy1ecTBisieT NepBUYHBII cOop U
aHaJN3 MaTepuana,
UHTEPIIPETHPYET Pa3TUIHBIC
MaTEeMaTHYECKHUE OOBEKTHI

KT-2 "Panr marpuubsl u
CHCTEMBI JIMHESHHBIX
ypaBHEHHH"

ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

Panr matpunel. Teopema 0 paHre MaTpuibl.
OcHOBHas 1 pacIIUPEHHAs MAaTPHLIBI
CUCTEMBI JIMHEWHBIX YpaBHEHM. Teopema
Kponekepa - Kanemmu. Cxema penieHust
CJIY na ocHOBe Teopembl KpoHekepa -
Kamnennu. OcHOBHBIE 1 CBOOOIHEIE
Heu3BecTHbIe. O01Iee U YaCTHOE PeICHHS
CJIY. Cgoiictpa pemenuii CJIOY.
@dyHIaMEHTaIbHAs CUCTEMA PELIECHU.
Ces3p pemienuit ganHoi CJIHY u
cootBercTBytonieit CJIOY.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

ITpumensier 6a30Bble MOHATHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX IOJIOXKEHUH U
KOHIIEIIMI B 00J1aCcTH
MaTeMaTHIECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
peleH s CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET pa3IUuHbIe
MaTeMaTHYeCKUe OObEKThI

KT-3 "JIuneiinsie
peoOpa3oBaHUs TUHEHHBIX
MPOCTPAHCTB".
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

OmnpeneneHre U CBOWCTBA TUHEHHOTO
orepatopa (rmpeodpazoBanus). CriocoOs
3aJlaHus JIMHEHHOTO oreparopa
(mpeobpazoBanus). MaTpuna THHEHHOTO
oneparopa (rmpeodpazobanusi). CBs3b
MAaTpHII JIMTHEHHOTO OIeparopa
(mpeobpa3oBaHusl) B ABYX Mapax 0a3rcoB
(B 1Byx Oa3ucax). CB3b KOOpAMHAT
BEKTOpa U ero odpasza. Anredpanueckue
JICHCTBHUSI C IMHEUHBIMU OIIEpPATOpPaMHu
(mpeobpazoBanusMHu). SAnpo u 001acTh
3HAYEHUI JIMHEMHOTO oIeparopa.
CoOcTBeHHbIE 3HAUEHUSI U COOCTBEHHbBIE
BEKTOPBI JINHEHHOTO TpeoOpa3zoBaHusl.

OIIK.1.1

ITpumensier 6a30Bble MOHATHS,
OCHOBHYIO TEPMUHOJIOTHIO U
3HAHUS OCHOBHBIX IOJIOXKEHUH U
KOHIIEIMI B 00J1aCTH
MaTeMaTHYECKUX U €CTeCTBEHHBIX
HayK

OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIBIT
pelIeHHsI CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NepBUYHBIN cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET pa3IUuHbIe
MaTeMaTH4eCKUue OObEKThI

KT-4 "TIpeobpa3oBanus
€BKJIMJOBBIX IPOCTPAHCTB"
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

CkansipHOe pou3Be/IeHuE BEKTOPOB B
JMHENHOM IpocTpaHcTBe. Marpuna I'pama
U ee coricTBa. CriocoObI 3a1aHus
CKaJISIPHOTO Mpou3BeacHus. JlyinHa
BEKTOPA, yroJl MEKy BEKTOPAMU,
OpPTOTrOHAJILHOCTh BEKTOPOB B €BKJIMI0BOM
npoctpancTBe. OpTOHOPMHUPOBAHHBIN
6a3zuc. OpToroHaabHOE JOMOJHEHUE
BEKTOpPA U €BKJIUO0BA MOANPOCTPAHCTBA.
OpToroHajibHast HPOEKLMS U
OpTOrOHAJIbHASL COCTABIISIONIAS BEKTOPA.
Jluneiinoe nmpeoOpa3oBaHue, CONPSHKEHHOE
JTAHHOMY JIMHEHHOMY MPeoOpa30BaHHUIO. ,
ero cBoiictBa. CaMOCOIIPSKEHHBIE
JMHEHHbIE TPeo0pa30BaHUs U UX CBOMCTBA.
OpTroroHanbHbIe TPeoOpaxoBaHUs U UX
CBOMICTBA.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 HUTOT'OBOE Panr maTpuibl U CUCTEMBI TMHEMHBIX
[TpumenseT 6a30BbIe NOHATHS, KOHTPOJIBHOE ypaBHeHUH. JIuHeiHbIe TpeoOpa3oBaHms
OCHOBHYIO TCPMHHOJIOTHIO 1 MEPOITPUATHUE JIMHEWHBIX MPOCTPAHCTB. EBKIMAOBBI U
3HAHHS OCHOBHBIX TIOJIOKCHHI U | ITOroBoe KOHTPOJIbHOE YHUTAPHBIC TPOCTPAHCTBA U UX
KOHICMIHIi B 00acTn MeponpuaTHe npeoOpa3oBanus. bunuHelinsie n
MaTEeMaTUYECKUX U €CTECTBEHHBIX KBaJ[paTUIHBIE (DOPMBI.
HayK
OIIK.1.3

Hcnonb3yeT NpakTHYECKUI OTBIT
peleH s CTaHIAPTHBIX
MaTeMaTHYECKUX 3a1a4

OIIK.1.2

OcyiecTBiseT NEpBUYHBINA cO0p U
aHaJIM3 MaTepuana,
MHTEPIPETHPYET Pa3IUuHbIe
MaTeMaTH4ecKue 0OBEKTHI

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

KT-1 "JIuauu ¥ MOBEPXHOCTH 2-10 mopsigka'

[TpoaomKUTETEHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUSI MEPOTIPUATHS: B HAChI CAMOCTOSITeIbHON PadoThI
MakcumanbHBIA 0ajul, BRICTABISIEMbIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTectaun: 10
[TpoxoaHoii 6amt: 5

IToka3aTeau oneHUBaAHNSA banabl

3HaeT KAHOHUYECKHE YPABHEHUSI KPUBBIX BTOPOT'0 MOPSAKA, MOXKET OIPEAEIUTh TUIl KPUBOM, 10
uccienoBarh €€ (opMbl U pa3Mepbl. 3HAET AJITOPUTM YIPOIICHUS YPaBHEHUS JINHUU BTOPOTO
Hopsi/IKa MpH MpeoOpa30BaHNUHU MPSIMOYTOJIBHBIX KOOPJMHAT U YMEET €ro MPUMEHITh. Y MeeT
HaxOJIUTh YPaBHEHUE KacaTeIbHON K KPUBOW. 3HAET KIIacCU(HUKAITNIO TTOBEPXHOCTEN U MOXKET T10
YPaBHEHHUIO ONPEIEIIUTD TUI 3TON MOBEPXHOCTH. MOXKET UCCIIE10BaTh IOBEPXHOCTh CEUEHUSIMU
KOOPJMHATHBIMH ITUIOCKOCTSIMH U IIJIOCKOCTSIMU UM HapaienbHbIMU. [locTponTs uepTéx
IIOBEPXHOCTU U KPUBOM BTOPOIO MOPSAIKA.

3HaeT KAHOHUYECKHE YPABHEHUS KPUBBIX BTOPOT'O MOPSAKA, MOXKET ONPEASIUTh TUIl KPUBOM, 5
uccienoBaTh €€ GOpMbI U pa3Mephl. 3HAET AITOPUTM YIIPOLICHUS YPABHEHUS IMHUN BTOPOTO
MopsJIKa pH NMpeoOpa3oBaHUU NMPSMOYTOJIbHBIX KOOPIUHAT HO HE YMEET €ro MPUMEHSTh. 3HACT
KJIaccu(UKaILUI0 TOBEPXHOCTE HO HE MOKET [0 YPAaBHEHHIO ONPEAETUTh TUI 3TON
oBepXHOCTU. He MOXKeT ncciie10BaTh NOBEPXHOCTh CEYEHUSAMH KOOPAMHATHBIMU ITUIOCKOCTSMHU
U IUIOCKOCTSMH UM INapajljienbHbIMU. MOXKET IIOCTPOUTH YEPTEK IIOBEPXHOCTH U KPUBOM BTOPOTO
IOpsI/IKA B CIIy4ae OTCYTCTBUS IOBOPOTOB U CIBUTOB.

He 3naet onpenenenuii annurmca, runepoosibl, mapadoiibl U OKPYKHOCTH, HE 3HAET KAHOHUYECKUX 0
ypaBHEHUH 3TUX KpUBBIX. He 3HaeT kiiaccuukannio NoBEpXHOCTEN U HE MOKET 10 YPaBHEHUIO
OIIPEIEIUTD TUII TOU MOBEPXHOCTHU. He MOKET NOCTPOUTD YEPTEK MOBEPXHOCTU U KPUBOU
BTOPOTO MOPSAIKA.




KOJIVTIOKBHUYM no teme "JInHNM ¥ IOBEPXHOCTH BTOPOIro mopsigka'

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbli 3a MEPONPUSATHE IPOMEKYTOUHOM aTTecTanuu: 15
ITpoxoaHnoii 6amn: 7.5

IToxa3zaTesn oneHUBAHUS

Banabl

Teoperuueckuii Bonpoc Ha TeMy "JlnHuu Broporo nopsiaka'". I[IpuBeneH BbIBOJI KAHOHUYECKOTO
ypaBHEHUS KPUBOH BTOPOTo MOPSAIKA: SIUIMIIC, TUIepOoia win napadosna.

4

HpOBGIIGHO IMOJIHOC UCCJIICIOBAHUC MTOBEPXHOCTU BTOPOIr0 MMopsAAKa METOI0M CCUCHUH.

BepHo nocTpoeH uepTrex KpUBO BTOPOIo
HopsIKa

Teopernueckuit Borpoc Ha Temy "JInHUU BTOporo nopsaka". Jlano onpeaeneHue KpuBon
BTOPOTO MOPS/IKA: AIUTUIIC, TUIiepOoa, mapadoa.

BepHo mocTpoeH yepTex MOoBEpXHOCTH BTOPOTO MOPSIKa

OnpeneneH THII ITIOBEPXHOCTHU 110 eé KaHOHUYCCKOMY BHUOY.

KT-2 "Panr maTpuubl 4 CHCTeMbI JJMHEHHBIX YyPABHEeHUI "

[Ipo0mKUTETBHOCTE IPOBEACHHS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VY cnoBus IpOBENCHNS] MEPOIIPUATHUS: B YaChl CAMOCTOATEILHON PadoThI
MaxkcruManbHbIi 0aJu1, BEICTABIIIEMBbII 32 MEPONPUATHE IPOMEKYTOUHOM aTTECTAllUU: 5
IIpoxoaHoii 6amn: 2.5

IToka3aTenu oneHUBAHUA

Baaasl

3naet knaccudukanuio CJIY: onHOpoAHbIE M HEOAHOPOIHBIE, COBMECTHBIE U HECOBMECTHEIE,
onpeaenenue OCP. Ymeer npumenars kpurepuilt Kponekepa-Kanemnu s uccnenoBanus
BOIIPOCA COBMECTHOCTH CUCTEMBI IMHEHHBIX ypaBHeHU. MoxkeT HaxoauTh @CP onHopoaHOI
CJIY u 3anmchIBaTh 00IIee pelIeHne 3TO CUCTEMbI. 3HAET CBSI3b PEIICHUI OAHOPOIHON U
HEOJIHOPOJIHOM CHCTEM JIMHEHHBIX YpaBHEHHH. Y MeeT HaX0JUTh O0IIee pelieHue HeOJHOPOTHOM
CJIY uyepe3 oO1iee pelieHrne COOTBETCTBYIOIIEH OJHOPOAHON CUCTEMBI U YACTHOE PEIICHHE
HEOJHOPOIHOM CHUCTEMBI.

5

3naer knaccudukaiuio CJIY: omfHOpOAHBIE M HEOAHOPOHBIC, COBMECTHBIC U HECOBMECTHEIE.
YwMmeeT npumeHsTs kputepuii Kponekepa-Kanemnu ajist ucciegoBaHusi BOIpoca COBMECTHOCTH
CUCTEMBI JINHEHHBIX ypaBHEeHUH. J[omyckaeT oKy mpu HaX0XKIEHUU PaHTa CHCTEMBbI
(paccMaTpuBaeT He BCe OKaWMIIAIOIINE MUHOPHI MaTpuil), octpoeHun OCP onnopoauoit CJIY
Y 3aITUCH OOIIETO PEIICHUS dTOW CUCTEMBL. 3HAET CBSI3b PEIICHUN OJTHOPOJTHON U HEOTHOPOTHOM
CHCTEM JIMHEHHBIX YpaBHEHUN. YMeEET HaXOAUTh ob1ee pemenne Heognopoanoi CJIY, Beipaxas
OCHOBHBIC HEU3BECTHBIE Uepe3 CBOOOIHBIE.

2.5

He 3naer onpenenenune ®CP, kputepuii Kponekepa-Kanennu u He ymeeT ero npuMeHsITh IS
HCCJIICA0BaHUA BOIIPOCa COBMCCTHOCTHU CUCTCMbI JIMHENHBIX ypaBHeHHﬁ. He moxer HaXO0OUThb
OCP ognopoxanoii CJIY u 3anuchiBaTh 00111€e pemieHune 3Toi cucteMbl. He ymeer HaxoauTh
obmiee pemenue HeogHopoaHOM CJIY yepes obiiee pelnieHre COOTBETCTBYIOMICH 0THOPOTHOM
CHUCTEMBI M YaCTHOE PEllIeHUE HEOTHOPOTHOM CHCTEMBI.




KT-3 "JIuneiinble npeoOpa3oBaHus JUHEHHBIX NPOCTPAHCTB' .

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbli 3a MEPONPUSATHE IPOMEKYTOUHOM aTTecTanuu: 15
ITpoxoaHnoii 6amn: 7.5

IToxa3zaTesn oneHUBAHUS

Banabl

[IpaBunpHO onpeneneHsl COOCTBEHHBIE BEKTOPHI JIMHEHHOTO TPeoOpa3oBaHus.

[IpaBunpHO ompeneneHsl Aapo U 00J1aCTh 3HAYCHHH JIMTHEWHOTO orepaTopa (mpeo0pa3oBaHus).

[IpaBmiibHO orpeseneHbl COOCTBEHHBIE 3HAYEHUS JIMHEHHOTO peoOpa3oBaHusl.

[IpaBmiIbHO 10Ka3aHO, YTO JTaHHBIN onepaTop (MpeoOpazoBaHUE) ABISETCS JIUHEUHBIM.

[IpaBunpHO HalifieHa MaTpHIla JUHEWHOTO ornepaTopa (Ipeodpa3zoBaHus).

N N N W W

[IpaBunbHO ompenensieTcs CBA3b MaTPHI] JIMHEWHOTO MPeoOpa3oBaHus B IBYX Oazucax.

[IpaBmiibHO orpeseneHa cBsi3b KOOPAMHAT BEKTOpa U ero odpasa.

p—

[IpaBmiibHO OIpeeneHbl Pa3MEPHOCTH siJipa U 00JaCTH 3HAUEHUH JIMHEHHOTO IpeoOpa3oBaHus

KT-4 "IIpeo0pa3oBaHusi eBKJIHIOBBIX NPOCTPAHCTB'"

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus NpoBeaEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 15
ITpoxonnoii 6amn: 7

IToxa3zaTenn oneHUBaHUA

Bajaasl

[IpaBHiIbHO NOCTPOEH OPTOrOHATIBHBINA Oa3UC AJIi CUCTEMBI BEKTOPOB B €BKIIUI0BOM
IIPOCTPAHCTBE

3

[IpaBunBEHO TIPOBEIEHA MTPOBEPKA TOTO, UTO JAHHOE OTOOpaKeHUE OYJET CKAISIPHBIM
MIPOU3BEJICHUEM BEKTOPOB B INHEWHOM MTPOCTPAHCTBE

[IpaBmiIbHO HalIeHBl OPTOrOHANbHAS MPOEKIIHMS U OPTOrOHAIbHASI COCTABIISIIONIAs BEKTOpa Ha
JAaHHOE JIMHEWHOE MOIPOCTPAHCTBO (HA JAHHBII BEKTOP).

[TpaBuIBHO OIpeaeieHa JUIMHA BEKTOpa

[TpaBHIIbHO OCTPOEH OPTOHOPMUPOBAHHBIN 0A3UC B €BKJIMI0BOM IIPOCTPAHCTBE

[TpaBuibHO Onpeesi€H Yroa MEeXI1y BEKTOpaMu

IIpaBUIBHO IPUMEHSIOTCS ONPEICIICHUE U CBOMCTBA MaTpULbI I paMa, onpeiensercs CB3b
matpull ['pama B pa3HbIx 6azucax
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NTOI'OBOE KOHTPOJIBHOE MEPOIIPUATHUE

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIi 0ai, BEICTABIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 20

IToxa3zaTesn oneHUBAHUS

Banabl

JlaH BepHBIi C MOJTHBIM 0OOCHOBAHHEM OTBET HA BTOPOM TEOPETUIECKUN BOIIPOC.

10

Jlan BepHBIi ¢ MOTHBIM 0OOCHOBAHHEM OTBET Ha MEPBBIN TEOPETUUECKUM BOIIPOC.




10

JlaH BEpHBIii ¢ NOJHBIM 0OOCHOBAaHUEM OTBET HA TPETUN TEOPETUUECKUIM
BOIIPOC.

10

BepHo C IOJIHBIM 000CHOBAHHEM BBIIIOJIHECHO MEPBOC MPAKTUICCKOC 3aJaHHUC.

BCpHO C TIOJIHBIM 000CHOBAHHEM BBIIIOJIHECHO BTOPOC IMMPAKTUUYCCKOC 3a1aHHUC.




